Pacemotpeno. CoraacosaHo. YrBepxaa.
[Ipencenarens 3amecTuTe/b AMPEKTOpa JlupexTop
METOANYECKOro 1o yyeoHo-
o0besHenns MOY BOCTIHTATENbHOM padoTe MOY «['umuasus
«['nmHazus «Asuarop» MOY «['umnasus «ABuatopy»
: «ABHATOP» : % 7
y V'Z{[[Lﬂ/,’ A ///
Movuceesa T.B. ['ypritfia E.A. Wparosa O.B.

«28» asrycra 2022

«28» arycta 2022

Pabouas nporpamma
1o npeavery XuMHS
st 10-11 kaaccos

[Tprkas No 1ot

«30» asrycra 2022

Moanvcax: MBaHoBa Onbra
BnagumupoBHa

DN: C=RU, S=CapaTtoBckas
obnacte, T=ANPEKTOP, O="
MYHULIMMATIBHOE
OBLEOBPA3OBATEJIbHOE
YYPEXXOEHUE ""TUMHA3UA

MHH=641301721659,
E=mu-cb-uo@mail.ru,
G=0Onbra BnagummposHa,
SN=WMBaHoBa, CN=MBaHoBa
Onbra BnagummposHa
OcHoBaHue: A ABNsAOCH
aBTOPOM 3TOrO JOKYMEHTa
MecTononoxeHue: MecTo
noanucaHust

[ata: 2023-04-24 22:11:51

Yriy0ieHHbli ypoBeHb cpeiHero o0uero 00pasoBanms

Caparos

2022-2023 yueOHblii roa

PaccMoTpeHo Ha 3ace/laniy
11e1aroru4ecKoro CoBeTa

npotokoa Ne 1

ot «29» asrycra 2022 .



Pabouass mnporpamma mno mnpeamery «Xumus» s 10-11  xmaccos
pazpaborana Ha ocHoBe DefepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO
cTaHjapra cpeaHero (moyiHoro) ooOmero oOpa3zoBanus. JlaHHas mporpamma
OpUEHTHPOBaHA Ha UCMOJb30BAHUE YUCOHUKOB:

Epemun B. B., Ky3pmenko H. E., Tepenun B. U., Ipo3nos A. A., Jlynun B.
B. Xumus 10 knace (yrayOseHHbIN ypoBeHb) u3f. «Ipoday, 2020

Epemun B. B., Ky3emenko H. E., [Ipo3nos A. A., Jlyaud B. B. Xumus 11
kinacc (yrayOneHHbI ypoBeHb), u3n. Jlpoda, 2020, koTopble BKIIOYCHBI B
®denepanbHbIil IEpeYeHb YUEOHUKOB.

VYuebnbiit man MOY «l'uMHa3usi «ABUATOpP» HAa HU3Y4YEHHE MpeaMeTa
«Xumus» Ha yriryOJIeHHOM ypoBHe npenycmarpuBaeT B 10-11 kiaccax no 3 yaca B
HeJento, uTo cocrasisieT 105 yacos. Beero 210 yacoB 3a Bech ypoBeHb OOyUEHHS.

1. Ilmanmpyemple pe3yabTaThl OCBOSHHS TMpeaMeTa «XHUMHS» Ha
yIIIyOJICHHOM YPOBHE CPEIHET0 00111ero oopa3oBaHus

JlanHass  mporpamma  oOecrnieunBaeT  (GOPMHUPOBAHHUE  JTUYHOCTHBIX,
METanpeIMETHBIX 1 MIPEAMETHBIX PE3yJIbTaTOB.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHMS IIPOTrpaMMBl CPEAHEro  OOIIero
oOpa3oBaHUs IO XHMHHM JOCTUTAIOTCS B €IMHCTBE Y4e€OHOH M BOCIHTATEIbHOMU
JIESITETLHOCTH.

JIngyHOCTHBIE pe3ybTaThl OCBOCHUSI OOYUYaIOIIMMUCS pabodeil mporpaMMbl
cpeaHero oOiiero oOpa3oBaHUs MO XUMHUU JOJDKHBI OTpakaTh TOTOBHOCThH U
CIIOCOOHOCTh 00YUaIOIIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEU
MO3UIAEN JUYHOCTH, CHUCTEMOM LEHHOCTHBIX OpPUEHTAlUM, MO3UTUBHBIX
BHYTPEHHHX  YOEXJCHUN,  COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM
pPOCCUHCKOTO O0IIeCTBa, paCUIMPEHUE KU3HEHHOTO OIbITA U OMbITA JAEATEIbHOCTU
B IIPOIIECCE pean3alliid OCHOBHBIX HAMpPaBJICHUN BOCIIUTATEILHOMN E€ATEIbHOCTH,
B TOM YHCJI€ B YaCTH:

1. I'paxk1aHCKOTO BOCTTUTAHMUS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW MO3UIMKM O00YYaIOmerocss Kak akTUBHOTO
1 OTBETCTBEHHOI'O  WIEHAa  POCCHUMCKOTO  0OIecTBa;  OCO3HAHHE  CBOMX
KOHCTUTYIIMOHHBIX TPaB MW 00S3aHHOCTEH, YBa)XKCHHE 3aKOHA W IPABOIOPSIIKA;
MPUHATHE TPAJAUITMOHHBIX HAIMOHAIBHBIX, OOIEYEIOBEYECKUX I'YMAaHUCTHYECKHUX,
JIEMOKPATUYECKUX, CEMEUHBIX IIEHHOCTEW, B TOM YHUCJIE B COMOCTABICHUU
C )KU3HCHHBIMU CUTYAIUsIMH, W300paXEHHBIMU B JINTEPATYPHBIX MPOU3BEACHUSX;
TOTOBHOCTh  TNMPOTUBOCTOATH  HWJICOJOTMU  DKCTPEMH3Ma,  HallMOHAJIU3Ma,
KceHOhOoOMHN, JTUCKPUMHUHALIUM TIO COIMAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIBHBIM MIPU3HAKAM, TOTOBHOCTh K COBMECTHON TBOPYECKOM JEATEILHOCTH
MIPU CO3/IaHUM YUEOHBIX MPOEKTOB, PEIICHUU yUYeOHBIX W MO3HABATEIbHBIX 3ajad,
BBITIOJIHCHUH XUMHUYECKUX OKCIEPUMEHTOB YYacCTBOBaTh B CaMOYIPABICHUU
B IIKOJIE U JIETCKO-IOHONIIECKUX OpraHHu3allisIX; YMEHUE B3aUMOJICHCTBOBATH
C COIIMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBHM C UX (DYHKIMSMU W Ha3HAYCHUEM;
TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM AEATEIbHOCTH.

2.I1aTprOTUYECKOTO BOCTTUTAHMUS:



c(hOpMHUPOBAHHOCTh poccuiickoi IPaKIaHCKON UJICHTUYHOCTH,
MaTpUOTU3MAa, YBaKEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IEpE.l
PonuHoy, ropmoctm 3a CBOM KpaW, CBOKO PoauHy, CBOM SI3BIK M KYyJbTYpY,
NpOLIOE M HACTOSIEE MHOIOHALMOHAJIBHOrO Hapoaa Poccuu; LIEHHOCTHOE
OTHOIIIEHHE K TOCYJApCTBEHHBIM CHUMBOJAM, HCTOPUYECKOMY U TPUPOJTHOMY
HACIIEIMI0, TMaMSITHUKAM MPUPOJbI, TPATUIUSIM HApPOJOB, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUAX, TPYAE; UehHasi yOexKIEHHOCTh, TOTOBHOCTD K CIIY’KEHUIO U 3aIlUTE
OteyecTBa, OTBETCTBEHHOCTh 3a €ro CyAbOy, IIEHHOCTHOIO OTHOIIEHUS K
HUCTOPUYECKOMY W HAyYHOMY HACJIeII0 OTE€YECTBEHHOM XHMHH; YBAXKECHHS K
polieccy TBOPYECTBA B 00JIACTU TEOPUHU M MPAKTHU- YECKOTO MPUMEHEHHSI XUMUH,
OCO3HAHMSI TOTO, YTO JOCTI)KCHHS HAyKh €CThb pe3yJbTaT JJIUTEIbHbBIX
HAOJIIOICHUM, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSIHHOTO TpYyJa
Y4EHBIX U MPAKTUKOB.

3. JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHMUSI:

OCO3HAaHWE IyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/IA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JTHUYECKOIO IIOBEICHMUS,
CIIOCOOHOCTh  OIIEHHUBATh CHUTYyallMi0 W MPUHUMATh OCO3HAHHbBIC PEIICHMUS,
OPUCHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHbICE  HOPMBI U LIEHHOCTH; OCO3HAHUE
JUYHOTO BKJaJa B IOCTPOCHHE YCTOMYMBOrO OyayIIero; OTBETCTBEHHOE
OTHOUIEHHWE K CBOUM POJUTENSM, CO3JAaHUI0O CEMbHM HA OCHOBE OCO3HAHHOIO
MPUHATHUS [ICHHOCTEH CEeMEMHON >KM3HU B COOTBETCTBUU C TPAIULIUSIMHU HAPOJIOB
Poccun.

4. DcTeTUYECKOTO BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUWE K MUPY, BKJIIOYAash 3CTETUKY ObITa, HAYYHOTO
¥ TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHMIA;

CIIOCOOHOCTh BOCHPUHHMMATh Pa3jIMYHbIE BUJIBI UCKYCCTBA, TPAAUIMU U
TBOPYECTBO CBOETO W  JPYrHUX  HAPOJOB, MOHUMAHHE AMOIMOHATBLHOIO
BO3JICUCTBUS KUBOU MPUPOJBLI U €€ IIEHHOCTH; TOTOBHOCTh K CAMOBBIPAXKEHUIO B
pa3HBIX BHJAX HCKYCCTBA, CTPEMJICHHE TMPOSBISATHL KadecTBA TBOPYECKOU
JUYHOCTH.

5. ®U3N4ECKOro BOCIUTAHMUS:

c(hOpMHUPOBAHHOCTh  3JI0POBOTO M Oe30macHoro  oOpasa  JKHM3HU,
OTBETCTBEHHOTO  OTHOIICHHUS K CBOEMY  3J0pOBbIO  (3I0pOBOE  MHUTAHUE,
COOJTI0/IEHNE TUTUEHUYECKHX MTPaBUII M HOPM, COATAaHCUPOBAHHBIN PEKUM 3aHSITHIM
U OTJAbIXa, PEeryisipHasi (pU3NYEeCcKasi aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PH3WYECKOMY M TICHUXUYECKOMY
3I0POBBIO;  MOTPEOHOCTh B (PM3MUECKOM  COBEPIIICHCTBOBAHHMH,  3aHATHUSIX
CIIOPTHUBHO-03/I0POBUTEIILHON €SI TEILHOCTBIO;

AKTUBHOE HETMPUSTHE BPEAHBIX NPHUBBIUCK (YMOTpPEOJICHUS aJIKOTOJIA,
HApKOTHUKOB, KypEHUSI).

6. Tpy1oBOro BOCUTAHHUS:

TOTOBHOCTh K TPYyZly, OCO3HAHHME ILIEHHOCTH MAacTepCTBa, TpyJoJiolue,
FOTOBHOCTh K AaKTUBHOM JEATEIbHOCTH TEXHOJOTUYECKOM U  COIMaIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSTEIILHO
BBITIOJIHATh  TaKyl  JICSITEIBHOCTh; HMHTEpPEC K  pa3auyHbIM  cdepam
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npodecCUOHaNbHON IEATENbHOCTH, B TOM YKCJI€ HA OCHOBE MPUMEHEHHUMN 3HAHUM
0 XUMHH,YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymeld mpodeccuu u
peain30BbIBaTh COOCTBEHHBIE >KM3HEHHBIC IJIaHbl; TOTOBHOCTh M CIIOCOOHOCTH K
00pa30BaHMIO U CaMOOOPA30BAHUIO HA TPOTSHKEHUH BCEH KU3HU.

7. DKOJIOTHYECKOTO0 BOCIIUTAHMSL:

c(OPMUPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYphl, MOHHUMAHHUE BIUSHUSA
COLIMAJIbHO-PKOHOMUYECKUX MPOIECCOB Ha COCTOSHUE MPUPOIHON M COLMATBHON
Cpellbl, OCO3HAaHME TIJ00aJBPHOTO  XapakKTepa JSKOJOTUYECKUX  MpoOJeMm,
IUTAaHUPOBAHKME U OCYIIECTBICHUE JEHCTBUI B OKpYXalOled Cpele Ha OCHOBE
3HaHMS 1eJIe YCTOMYMBOTO pa3BUTHS YEJIOBEUYECTBA, AKTUBHOE HEMPUSITHE
NENUCTBUN, MPUHOCALIUMX BpEJ OKpYyKaloIIeH cpeae, yMEHHE MPOTHO3UPOBATH
HEOJIAronpusITHbIE IKOJIOTMYECKUE MOCICACTBUSL MPEINPUHUMAEMBIX JEHCTBUH,
IpeIoTBpallaTh UX; CIIOCOOHOCTh MCIOJB30BaTh MPUOOpPETAEMbIE NMPU H3YUEHUU
OMoNoOrMM 3HAHMS W YMEHHA TMPH PEHICHUH TpodIieM, CBSI3AHHBIX C
palroHaNbHBIM MIPUPOAOIOIB30BaHNEM (COOIOZCHHE TIPaBUI TOBEACHUS B
IpUpOJIe, HAIMpPABICHHBIX Ha COXpPaHEHHE PAaBHOBECHS B IKOCHCTEMax, OXpaHy
BUJIOB,  OJKOCHCTEM, Ouocdepbl); pacHIMpEeHHE  ONbITa  JIEATEIbHOCTH
DKOJIOTHYECKOMN HAIIPABICHHOCTH

8. LleHHOCTH HAYYHOTO MO3HAHMUS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUA HAYKH W OOIIECTBEHHOW MPAaKTHKW, OCHOBAHHOTO HA JIMAJIOTE
KyJbTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIIIEHCTBOBAHKUE SI3BIKOBOM M UMTATEIBCKOM KYJIBTYpbl KaK CpEJCTBa
B3aMMOJCHCTBUSL MEXIy JIOAbMHM U MO3HAHMUS MHpaA; OCO3HAHUE IEHHOCTU
HAy4YHOU NeSITeNIbHOCTH, TOTOBHOCTh OCYIIECTBIISATh IPOEKTHYIO
Y UCCJIEIOBATEIBCKYIO0 JEATeIbHOCTh HHAMBUAYaJbHO U B IpyMIe, MMOHWMAaHUE
cnenuPUKd XUMUU Kak HAyKH, OcCO3HaHue €€ pomu B (opmupoBaHUH
paIMoOHATBHOTO HAYYHOTO MBIIUICHHUS, CO3aHUH IIETIOCTHOTO MPEICTaBICHHS 00
OKpY>KaroIlleM MHpe KaK O eIUHCTBE MPHUPOJIbI, YeTOBeKa U OOIIECTBA B MMO3HAHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEH W peHIeHHH MPoOJeM COXpaHEHHs] TMPHUPOIHOTO
paBHOBecHs, YOSKIEHHOCTH B 3HAYUMOCTH XUMHUHU JJII  COBPEMEHHOMU
UBUIM3AIMHN: OOECIIEYeHHs] HOBOTO YPOBHS Pa3BUTHUS MEIULIMHBI, CO3IAHHS
MEPCIIEKTUBHBIX OMOTEXHOJIOTH, CIIOCOOHBIX peIIaTh PEeCypcHbIE MPOOIEMBI
pa3BUTHS YEJIOBEYECTBA; IMOWCKA IMyTeH BBIXOJA M3 TJIOOAIBHBIX IKOJIOTHUYECKHUX
npobsieM u obecredeHus: nepexosa K yCTOWYMBOMY Pa3BUTHIO, PAllMOHATIBLHOMY
UCIIOJIb30BAaHUIO TMPHUPOJIHBIX PECYpPCOB U (HOPMUPOBAHHMIO HOBBIX CTaHAApPTOB
KU3HH, 3aUHTEPECOBAHHOCTh B TOJYYCHHH OHOJIOTMUECKHX 3HAHUM B IIENISIX
MOBBINMICHUS OOMIeH KyJIbTYpbhl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH Kak
COCTaBHOM YacTH (PYHKITMOHAJILHON TPaMOTHOCTH OOydYarommxcs, GOpMHPYEMOM
TIPY U3yYCHUH XUMUHU.

B  mpomecce  AOCTW)KEHHS ~ JUYHOCTHBIX  PE3YJBTaTOB  OCBOCHUS
oOy4YaroIMMHUCs MPOrpaMMbl CcpefHero oOiero oOpa3oBaHUs Yy 00yYarolIUXCs
COBEpIICHCTBYETCS HYMOIIMOHAITbHBIN WHTEIJICKT, IpeIoIararo i
c(hOpMHUPOBAHHOCT:



CaMOCO3HaHus, BKJIFOYAIOLIETO CIIOCOOHOCTB IIOHUMAaTh CBOE
HIMOLIMOHAILHOE COCTOSIHME, BUJETh HAMpaBICHHUS Pa3BUTHS COOCTBEHHOMN
IMOLIMOHAIBHOM cephl, OBITH YBEPEHHBIM B ce0e€;

CaMOPETYJIMPOBAHUSI, BKIIOYAOLIEIO0 CAMOKOHTPOJb, YMEHHE IPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE  TIOBEJEHHE, CIIOCOOHOCTH  aJalTHPOBATHCS
K SMOLMOHAIbHBIM U3MEHEHUSM U NIPOSBIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIUMH, BKIIIOYAIOIIEH CTPEMJIEHUE K JOCTHKEHUIO LIEJN
U yCIIEXy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHUE ACHCTBOBATh, UCXOAS U3 CBOUX
BO3MOKHOCTEM;

SMIATUM, BKJIKOYAIOMIEH  CIOCOOHOCTh  MOHMMAaTh  SMOLMOHAIBHOE
COCTOSIHHE [JPYTMX, YYUTBIBaTb €ro IIpH OCYIIECTBICHUM KOMMYHUKAILIUH,
CHOCOOHOCTB K COYYBCTBHIO M COIIEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB,  BKJIIOYAIOIIMX  CIOCOOHOCTh  BBICTpauBaTh
OTHOUIEHUS] C JIPYTUMU JIFOJIbMH, 3a00TUTHCS, POSABISTH MHTEPEC U pa3peniaTh
KOH(DJIUKTBHI.

MeranpeaMeTHbIE PE3YIbTaTh

MeranpeaMeTHble pe3yJbTaThl OCBOCHHS OCHOBHOW 00Opa3oBaTEIbHOM
IIPOrpaMMbl MIPEACTABICHBI TPEMSI TPYIIIIAMH YHUBEPCAIbHBIX YUYEOHBIX JAEUCTBUI
(YY)

B pesynpraTe OCBOEGHHsA yueOHOro mpeameTra «XuUMUS» Ha yriyOJIeHHOM
ypoBHe B 10-11 Kmacce BBITYCKHUK JOCTUTHET CIEAYIOLIME METalpeAMETHBIC
pe3ybTaThI:

1. PerynsTuBHBIE yHUBEpPCAJIbHbIC yUeOHbIE ACHCTBUS

BrinyckHUK HayuuTcs:

CaMOCTOATENIHO ONPENENATh LENH, 3a/1aBaTh NapaMeTpbl U KPUTEPHH, I10
KOTOPBIM MO>KHO ONPEJEIUTh, UTO 1I€JIb JOCTUTHYTA,;

OLICHMBATh BO3MOXXHbIE€ TOCIEACTBUSL JOCTUKEHUS TMOCTABICHHOM LIeNd B
NEeATEIbHOCTH, COOCTBEHHOM JKU3HU U )KM3HU OKPYKAIOLIUX JIIOJE€H, OCHOBBIBAsICh
Ha COOOPAKEHUSIX STUKH U MOPAJIH;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJaylM B O00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

OLICHMBATh PECYpChbl, B TOM YHCIE BpeMs U JApPyrHe HeMarepuaibHbIC
pecypchbl, HEOOXOAUMBIE JIJIs1 TOCTHKEHUSI TOCTABJICHHOM LIENH;

BbIOMpATh MyTh JOCTHXKEHUS LIETH, IJIAaHUPOBATh PEIICHUE MOCTaBJICHHBIX
3aJ1a4, ONTUMU3UPYS MaTepualbHbIE U HEMaTEepUaIbHbIE 3aTPATHI;

OpraHu30BbIBaTh A(DPEKTUBHBIA TOUCK PECYpCOB, HEOOXOIUMBIX JIJIst
JOCTH>KEHHSI IOCTABJIEHHOM LIENH;

COMNOCTABIIATh IOJIYYEHHBIM pE3yibTaT JEATEIBHOCTH C IOCTaBJIECHHOU
3apaHee LEbIO.

2. Ilo3HaBaTenbHbIe YHUBEPCATbHBIE YUEOHbIE 1EUCTBUS
BrinmyckHUK Hay4uTCS:



UCKaTh U HaXOAUTh OOOOLIECHHBIE CIIOCOOBI PELIEHUS 3a/]ay, B TOM YHCIIE,
OCYIIECTBISTh Pa3BEPHYTHIM MHPOPMAIIMOHHBIN MMOMCK U CTaBUTh HAa €T0 OCHOBE
HOBBIC (y4eOHBIE ¥ TIO3HABATEIHHBIC) 3a/1a4H;

KPUTHYECKH OIEHUBaTh M HMHTEPHPETUPOBATh WH(GOPMALMIO C Pa3HBIX
MO3UIMM, pacmo3HaBaTh W (UKCUPOBATH MPOTHBOpPEUMs] B HH(DOPMAIIMOHHBIX
HUCTOYHHKAX;

UCIIOJIb30BaTh  PA3JIMYHBIE  MOJEIbHO-CXEMAaTUYECKUE CpEJICTBA  JUIA
IpEJICTaBICHNs CYILECTBEHHBIX CBSI3€H M OTHOLUEHUH, a TakKe MPOTUBOPEUUH,
BBISIBJICHHBIX B HH()OPMALIMOHHBIX UCTOYHUKAX;

HaXOAWUTh U MPUBOAUTH KPUTUUECKUE apTyMEHTHI B OTHOILIEHUU JEHCTBUI U
CY)KIEHMH Jpyroro; CHOKOWHO U Pa3yMHO OTHOCUTbCA K KPUTHYECKUM
3aMEUYaHUsIM B OTHOIIEHHWU COOCTBEHHOIO CYXJIEHHUs, pacCMaTpuBaTh HUX Kak
pecypc COOCTBEHHOTO Pa3BUTHS;

BBIXOJUTh 32  pPaMKh  y4eOHOro mpeaMera U OCYIIECTBISATH
LEJICHANPABICHHBIA TTOMCK BO3MOYXHOCTEHN NIl IIMPOKOIO MEpPeHOca CPEACTB U
CIIOCOOOB JCHCTBHS;

BBICTPaNBaTh MHIWBHUAYaJIbHYI0 00pa30BaTENIbHYIO TPACKTOPUIO, YUUTHIBAS
OTpaHUYEHHMsI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OIPaHUYECHUS;

MEHATh U YAEPKUBATH Pa3HbIE MO3ULIUU B TO3HABATEIBHON JAESATENBHOCTH.

3. KoMMyHUKaTUBHBIE YHUBEpPCAIIbHbIE YUEOHbBIE JEHCTBUS

BBINTyCKHHUK HAy4nTCA:

OCYLIECTBIIATH ACIIOBYI0O KOMMYHHUKAIMIO KaK CO CBEPCTHHKAaMH, TaK U CO
B3pOCJIBIMU (KaK BHYTpU 00pa30BaTEIbHON OpraHU3aliy, TaK U 3a €€ IpeJieaMHu),
no0MpaTh MapTHEPOB MJs JEJIOBOM KOMMYHHUKALMU HCXOAS M3 COOOpa)KeHUit
PE3yIBTaTUBHOCTH B3aUMOJEHCTBHUS, & HE JIMYHBIX CUMITATHIA;

IpU OCYILIECTBICHUM TPYNIOBON pabOThl OBITh KaK PyKOBOJAWUTENEM, TaK U
YIEHOM KOMaHJIbl B pa3HbIX poOJsSX (TFeHepaTtop HJIed, KPUTUK, HCIOJHUTED,
BBICTYNAIOUIN, 3KCOEPT U T.1.);

KOOPJIMHUPOBaTh W  BBINOJHATH pabdOTy B  YCIOBUSAX PEANbHOrO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHS;

pa3BepHYTO, JIOTMYHO MW TOYHO U3JlaraTh CBOKO TOYKY 3pEHHS C
UCITOJIb30BAaHUEM AJIEKBATHBIX (YCTHBIX U TUCbMEHHBIX ) A3BIKOBBIX CPEJICTB;

pacno3HaBaTh KOH(QJIMKTOIE€HHbIE CUTyallud U MPEJOTBPAILATh KOH(MIUKTHI
J0 WX aKTUBHOW (a3bl, BbICTpauBaTh JEJIOBYI0 U  00pa3oBaTENIbHYIO
KOMMYHHMKAIINIO0, U30€rasi JUMYHOCTHBIX OLIEHOYHBIX CYKJIECHUMH.

[InanupyemMble IpeIMETHBIE PE3YJIbTAThI

Pe3ynabTarel  yriayOJIeHHOTO YpOBHS OpPUEHTHPOBAaHbl Ha MOJyuyeHHUE
KOMITETEHTHOCTEH I TIOCTEayIoe mpodecCHoHanbHOM e TENbHOCTH, KaK B
paMKax JaHHOM MpeaMeTHOM o0JacTH, TaK U B CMEXKHBIX ¢ Hel obOsactax. Jrta
IpyIIa pe3yJIbTaTOB MPEANOJIAraer:

— OBJIAJICHUE KIIFOUEBBIMU TMOHATHUAMH M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCS JaHHas MpeAMeTHas 00JacTh, PACMO3HABAHUE COOTBETCTBYIOUIUX WM
MPU3HAKOB M B3aUMOCBSI3€H, CTIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIE TTOIXOIbI
K U3YUYEHUIO SIBJICHU, XapaKTEepPHBIX JJI1 U3y4yaeMOU NpeIMETHON 00JIacTH;



— YMEHHE pelarh KaKk HEKOTOpble MPaKkTU4YECKHE, TaK U OCHOBHBIE
TEOPETHUYECKHE 3aJauyM, XapaKTepHble JJs1 HCIOJb30BAaHHUS METOJOB U
WHCTPYMEHTApUs JaHHOW MPEeAMETHOM 001acTH;

— HaJM4Me MPEICTaBICHUIM O TaHHOW MpeIMETHOM 00JacTH Kak IeIOCTHOU
TEOpUU (COBOKYIHOCTH TEOpPUii), 00 OCHOBHBIX CBSI3X C WHBIMH CMEXHBIMHU
00JacTAMU 3HAHUU.

BhIITyCKHHK Ha yriIyOJIEHHOM YPOBHE HAYUHUTCS:

packpblBaTh Ha MPUMEPAX POJIb XUMHUU B (OPMHUPOBAHUM COBPEMEHHOM
HAy4YHOW KapTUHBI MUPA U B NMPAKTUUECKON JIEATEIBHOCTH YEJIOBEKA, B3aUMOCBS3b
MEX1y XUMUEH U IPYTUMHU €CTECTBEHHBIMU HAayKaMUu;

WIIIOCTPUPOBATh HAa MPUMEPAX CTAHOBJICHUE U SBOJIOIMI0 OPraHUYECKOM
XMMHHU KaK HAyKH Ha pa3JInYHbIX UCTOPUYECKUX dTaNax €€ pa3BUTHS;

yCTaHaBJIMBATh NMPUYMHHO-CIIEACTBEHHBIE CBA3H MEXAY CTPOCHHUEM aTOMOB
XUMHUYECKUX AJIEMEHTOB M MEPUOAUYECKUM H3MEHEHUEM CBOWCTB XHMMHYECKHX
AJIEMEHTOB U WX COEAMHEHUH B COOTBETCTBUU C MOJOKEHUEM XUMHUYECKUX
AJIIEMEHTOB B IEPUOANYECKON CHCTEME;

aHAJIM3UPOBaTh COCTaB, CTPOCHHE W CBOMCTBAa BEIIECTB, NPUMEHSA
MOJIOKEHUS ~ OCHOBHBIX  XMMHYECKUX  TEOpHUHA: XMUMHUYECKOIO  CTPOEHUS
opraHnuyeckux coenuHeHurd A.M. bytiepoBa, cTpoeHus aroma, XHMHYECKON
CBSI3H, JJIEKTPOJIUTHUYECKOW JMCCOUMALUUA KUCIOT U OCHOBAHUMW; YCTaHABIIUBATh
IIPUYUHHO-CJIEICTBEHHBIE CBSI3W MEXKy CBOMCTBaMM BEILECTBA U €0 COCTAaBOM U
CTPOCHUEM;

OPUMEHATh IPAaBWJIA CUCTEMATHYECKOM MEXKIYHAPOAHOW HOMEHKJIATYpPHI
KaK CpeliCTBa pa3lMyeHHss W HJICHTHU(PHUKAIUU BEIIECTB IO HX COCTaBy M
CTPOEHHUIO;

COCTaBJISITh MOJIEKYJISIPHbIE U CTPYKTypHbIE (OpMYJIbI HEOPTaHUYECKUX U
OpraHMYeCcKUX BEUIECTB KaK HOCUTENEH MH(pOpMAIM O CTPOEHUHU BEIECTBA, €ro
CBOMCTBAaX M MPUHAJJICKHOCTH K ONPEIETCHHOMY KJIaCCy COE€IMHEHUN;

OOBSACHATH MPUPOAY U CHOCOObI OOpa3oBaHUS XUMHUYECKOW CBSI3U:
KOBAJICHTHOU (TIOJIIPHOM, HETOJSPHOMN), HOHHOM, METAUTMYECKON, BOJOPOTHON —
C LIEJIbIO OTIPEEICHHS] XUMUUECKOW aKTUBHOCTH BEIIECTB;

XapaKTepHU30BaTh (PU3NUYECKHE CBOMCTBA HEOPTraHMYECKUX U OPraHMYECKHUX
BEILECTB M YCTAHABIIMBATh 3aBUCUMOCTh (PM3MUECKUX CBOWCTB BEIIECTB OT THUIIA
KPUCTAJUIMYECKON PEIIETKY;

XapaKTEpHU30BaTh 3aKOHOMEPHOCTH B HU3MEHEHMM XHMHYECKHX CBOMCTB
IIPOCTBIX BEIIECTB, BOJOPOAHBIX COEIMHEHNU, BBICHIMX OKCHJIOB U THIPOKCHIOB;

MIPUBOANTH MPHUMEPHI XUMUYECKUX PEAKIUH, PACKPBIBAIOIINX XapaKTEepHbIE
XUMHUYECKHAE CBOMCTBA HEOPTraHWYECKUX W OPraHUYECKHX BEIIECTB H3YUYEHHBIX
KJIACCOB C LENbIO UX HJICHTU(UKALNU U O0bSICHEHHUS 00JIaCTH IPUMEHEHHS,;

OMpeaeNsTh MEXaHW3M PEaKlUMyd B 3aBUCMMOCTU OT YCJIOBHU NPOBEICHUS
peakly U MPOTHO3UPOBATH BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX PEaKIUuil Ha
OCHOBE THIIa XUMUYECKOU CBSI3M U aKTUBHOCTH PEareHTOB;

yCTaHaBJIMBATh 3aBHUCHUMOCTh PEAKLIHUOHHON CIIOCOOHOCTH OpraHUYeCcKuX
COEIMHEHUI OT XapakTepa B3aMMHOI'O BIMSHHUS aTOMOB B MOJIEKYJIaX C LIEJIbIO
MIPOTHO3UPOBAHUS MPOLYKTOB PEAKIINH;



YCTaHABJIMBAaTh 3aBUCUMOCTb CKOPOCTH XMMHMUYECKON PEaKLMU U CMEILECHUS
XUMHYECKOTO PaBHOBECHsS] OT pAa3IMYHBIX (DaKTOPOB C LEJIbIO0 OMPEICIICHUs
ONTUMAJIBHBIX YCJIOBHI MPOTEKAHUS XUMUYECKHUX IIPOLIECCOB;

YCTaHABIMBATh N€HETUYECKYIO CBA3b MEXIY KJIAacCaMU HEOPTraHWYECKUX U
OpraHMYECKUX BEIIECTB JJIsi OOOCHOBaHUS NPHUHIMIHAIBHOW BO3MOYKHOCTH
NOJIyYEHUs] HEOPTaHWYECKUX M OPraHUYECKUX COEIMHEHMI 3aJJaHHOTO COCTaBa U
CTPOEHUS;

NOJ0MpaTh pEareHTbl, YCIOBUS U ONPEAENATh MPOAYKThl peakLuil,
NO3BOJISIIOIIMX  pEaIn30BaTh J1a0OpaTOPHbIE M  IPOMBILUIEHHBIE CIOCOOBI
HOJIyYEHUS BaXKHEUIINX HEOPraHMUYECKUX U OPraHUYECKUX BEUIECTB;

OTIpE/EIIATh XapaKTep CpeAbl B pe3yJbTaTe TMAPOJIN3a HEOPraHUYECKUX U
OPraHMYECKUX BEIIECTB U MPUBOJAUTH MPUMEPHl THUAPOIM3a BEIIECTB B
NOBCEIHEBHON JKM3HM YEJIOBEKa, OMOJIOrMYECKMX OOMEHHBIX IpoLeccax u
POMBIIUIEHHOCTH;

MPUBOANTH TPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEaKIUi B
NPUPOAE, MPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEEATEIbHOCTH OPTaHU3MOB;

00OCHOBBIBaTh  MPAKTHUYECKOE  HCIIOJIb30BAHUE  HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB U UX PEAKUUU B IPOMBIIIIEHHOCTH U OBITY;

BBIMIOJIHATh XUMUYECKUH SKCHEPUMEHT MO PACIO3HABAHUIO U IOIYUYEHUIO
HEOPTraHWYECKUX M OPraHUYECKHX BELIECTB, OTHOCALIMXCS K Pa3IMYHbIM Kjaccam
COEJIMHEHHH, B COOTBETCTBUM C IpaBWIaMU U NpueMamMu Oe30macHo padoThl ¢
XMMHYECKHMHU BEUIECTBAMU U J1a00paTOPHBIM 000PYI0BaHHUEM;

OPOBOJUTh pacueThl HAa OCHOBE XUMHUYECKMX (OpMyd M ypaBHEHH
peaxkuuii: HaxoXJIeHHUEe MOJIEKYJISIPHOI (POpMYJIbl OPraHUYECKOTO BELIECTBA 10 €ro
IUVIOTHOCTH M MAacCOBBIM JIOJSIM 3JIEMEHTOB, BXOJSUIMX B €r0 COCTaB, WIH IIO
OpOAYKTaM CrOpaHus; pacueTbl MacCOBOM JoM  (Macchl) XMMHYECKOTO
COEJIMHEHHUS B CMECH; pacueThbl Macchl (00beMa, KOJTMYECTBA BEUIECTBA) MPOIYKTOB
peaKkIuu, €CJIi OJHO W3 BEIIECTB JaHO B M30BITKE (MMEET MPUMECH); PacueThl
MacCoOBOM WM OOBEMHOW JOJM BbIXOJA@ MPOAYKTa PEaKUUU OT TEOPETUUYECKU
BO3MOYKHOTO; pacueTbl TEIIOBOT0 3(¢eKTa peakiuu; pacyeTbl OO0BEMHBIX
OTHOUIEHUI Tra30B MNpU XUMHUYECKMX PpEAKIUAX; pacyeTbl macchl (o0bema,
KOJIMYECTBA BEILECTBA) MPOAYKTa PEAKIMH, €CIM OJHO M3 BEIIECTB JAHO B BUIE
pacTBopa ¢ ONPEAEIECHHON MAaCCOBOM J0JIEW PaCTBOPEHHOTO BENIECTBA;

UCIIOJIB30BaTh ~ METOABl ~ HAYYHOIO  [O3HAHUA:  aHAJINW3,  CHUHTE3,
MOJIEJIMPOBAaHUE XMMHUYECKUX MPOLIECCOB M SBJICHUN — MPU pPELICHUH y4eOHO-
UCCIIEIOBATENIbCKUX 3a/lad MO U3YYEHHUIO CBOMCTB, CHOCOOOB TMOJy4YeHHS U
pacno3HaBaHMs OPraHUYECKUX BEILECTB;

BJIQ/ICTh MpaBWIaMHU O€30MacHOro oOpallleHuss C €AKUMH, TOPIOUUMHU U
TOKCUYHBIMH BEIIECTBAMHU, CPEJCTBAMHU ObITOBON XUMUWU;

OCYLIECTBJSITh  MOUCK XMMHUYECKOM HH(OpManuMM 1O  Ha3BaHUSM,
uaeHTUUKATOpaM, CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

KPUTUYECKU OIIEHUBATh U HMHTEPIPETHUPOBATH XMMHUYECKYIO0 WH(POpPMAIIUIO,
COJIepKalllylocsi B COOOIIEHUSAX CpPEICTB MacCoOBOM HMH(pOpMaLUM, pecypcax
HNuTepHeTa, HAYYHO-TIOMYJISIPHBIX CTAThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOU



KOPPEKTHOCTH B UEJISAX BBIABICHUS OMIMOOYHBIX CYXACHUH U (HopMupoBaHUs
COOCTBECHHOMH MO3UIINH;

YCTaHABIIMBATh B3aMMOCBSA3M MEXAYy (GakTaMd U TeopueH, MPUYUHON U
CIIEJICTBUEM TIPU aHAIU3€ MPOOJIEMHBIX CUTYyalluii 1 0OOCHOBAaHUH MPUHUMAEMbIX
PEIICHUI Ha OCHOBE XMMUYECKUX 3HAHUU;

MPEJCTaBIATh MYyTH PELIEHUS TIOOAIbHBIX MPOOJIEM, CTOAIIUX TMeEpen
YeJIOBEYECTBOM, M TEPCIEKTUBHBIX HAMPABICHWA Pa3BUTUA XHUMHUYECKUX
TEXHOJIOTUI, B TOM YHCIIE TEXHOJOTUN COBPEMEHHBIX MATEPHAIIOB C PA3IUYHON
(GyHKIMOHATBLHOCTBIO, BO300HOBIISIEMBIX MCTOYHUKOB CBHIPbS, MEpPepabOTKU H
YTWIM3AIUU TPOMBIIUICHHBIX U OBITOBBIX OTXO/IOB.

BrlinyckHUK Ha yriTyOJI€HHOM YPOBHE MOJTYYUT BO3ZMOXKHOCTh HAYUUThCS:

dbopMyaMpoBaTh  LI€b  MCCIENOBAaHUS, BBIABUTaTh U MPOBEPSTH
HKCIEPUMEHTAIBHO TUIIOTE3bl O XMMHUYECKHX CBOMCTBAX BEIIECTB HA OCHOBE HX
coCTaBa M CTPOEHUS, MX CIOCOOHOCTH BCTYNAaTh B XUMHUYECKHUE PEAKIHH, O
XapakTepe U MPOIYKTaX Pa3IMYHBIX XUMUYECKUX PEaKIUi;

CaMOCTOSITENIFHO TUIAHUPOBATh U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI C
coO0IeHneM MpaBuil 0e30MacHoOi padoThl C BEIIECTBAMH M J1a0OPATOPHBIM
o0opy10BaHUEM;

MHTEPIIPETHPOBATH JAaHHBIE O COCTaBE U CTPOCHHUH BEIIECTB, MOTyUYEHHBIE C
MIOMOIIIBIO COBPEMEHHBIX (PU3NKO-XUMHUUYECKUX METO/IOB;

ONHUCHIBATh COCTOSIHUE DJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX
KBAaHTOBO-MEXaHMYECKUX IPEJCTABICHUNH O CTPOCHMM aToMa g OOBSCHEHUS
PE3yJbTAaTOB CHEKTPAIbHOIO aHAIN3a BEIIECTB;

XapaKTepU30BaTh POJIb a30TOCOACPKAIIUX T€TEPOLUKINIECKIX COeIMHEHUIN
Y HYKJIEMHOBBIX KUCJIOT KaK BaKHEHIINX OMOJIOTMYECKN aKTUBHBIX BELIECTB;

IPOrHO3UPOBATH BO3MOYKHOCTh MPOTEKAHUS OKHUCJIUTEIBHO-
BOCCTAHOBUTENBHBIX  pEaKIMid, JEeKalUX B  OCHOBE  MPUPOIAHBIX U
MIPOM3BOJICTBEHHBIX MPOIIECCOB

2. Conepxxkanue ydeOHOro mpeamera «XuUMHUs» Ha YIIyOJEHHOM YpPOBHE
cpeaHero ooiiero oopa3oBaHuUs

2.1. Conepxanue yueoHoro npeamera 10 knacc (105 gacon)

Tema 1. IToBTopenue u yriryoiaenue 3Hanwmii (19 1)

ATOMHO-MOJNEKYJISIpHOE  yuyeHue.  BemecrBa  MOJNEKYJSIPHOTO |
HEMOJIEKYJISIPHOTO  CTpO€HHUsA. KadeCTBEHHBIW UM  KOJMYECTBEHHBIM COCTaB
BemecTBa. MoisipHass M OTHOCUTENIbHAsi MOJIEKYJsIpHas MacChbl BEIIECTBA.
MonbHast 101 M MaccoBas J10JiA dJieMeHTa B BellecTBe. 16 CtpoeHue aTroma.
AtomHas opburtanb. [lpaBuna 3amogHEHUS SJIEKTPOHAMH ATOMHBIX OpPOUTAJICH.
Banentnsie anekTponsl. [lepuoanyeckuii 3akoH. OOpMyIMpPOBKa 3aKOHA B CBETE
COBPEMEHHBIX IIPEJICTABICHUN O CTPOCHUU aToMa. VI3MeHeHue CBOMCTB 3JIEMEHTOB
M WX COEAUHEHHM B Iepuojax M  TIpynmax. XHMHYECKas  CBA3b.
DJIEKTPOOTPULIATENBHOCTh.  Buabl  XxumMuueckod  cBsi3u. OHHas  CBSI3b.
KoBanenTHass HenoJsipHass ¢ moyisipHas CBA3b. OOMEHHBIH U JIOHOPHO-
aKLENTOPHBIA MEXaHU3M 00pa30BaHUs KOBAJEHTHOW MOJISIpHOM cBsi3u. I 'eomeTpus
MOJEKyJIbl. Metaimmyeckass cBa3b. BomoponaHast cBsi3b. ArperaTHble COCTOSIHUS
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BEILIECTBA. THUIBI KPUCTAJUIMYECKUX PEUIETOK: aTOMHAs, MOJICKYJISIpHAs, HOHHA,
MeTayndeckas. Pacuetsl mo Qopmynam W ypaBHEHUSIM peakiuil. ['a3oBbie
3aKkoHbl. YpaBHeHue Knalinepona—MenzaeneeBa. 3akoH ABoraapo. 3aKoH
00BEMHBIX OTHOIIEHUH. OTHOCUTENbHAS IUIOTHOCTh Ta3oB. Kiaccuduxarms
XMMHAYECKUX PEAKIUM IO Pa3JIMYHbIM IIPU3HAKAM CpaBHEHM. MI3MeHeHne crenenu
OKHUCJIEHHSI 3JEMEHTOB B COEAMHEHUSX. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE
peakunn. OKHCIIEHUE U BOCCTaHOBJIEHHE. OKHUCIUTENN U BOCCTAHOBUTENIH. MeTo
ANEeKTpoHHOro Oananca. I[lepMaHraHat kajausi Kak OKHUCIUTENb. BakHewiue
KJIACChl HEOPraHWYECKHX BEIIECTB. ['€HeTnyeckass CBSI3b MEXAY KiaccaMu
HEOpraHWYECKUX coeArHeHui. Peakuuu nonHoro ooMena. I'maponus. pH cpenpi.
PactBopbl. CriocoObI BBIpaKEHUSI KOJIMUYECTBEHHOTO COCTaBa PacTBOpaA: MaccoBas
noyis  (MpOIEHTHAas KOHLIEHTpalus), MoJispHas KoHIeHTpauus. KommonaHbie
pactBopbl. Oddekr Tunnmana. Koarymsaums. Cusepesuc. KomriekcHbie
coenuHeHud. CocTaB KOMIUIEKCHOTO HMOHA: KOMILIEKCOOOpa30BaTellb, JUTaHIbL.
Koopaunannonnoe uncno. HomeHknaTypa KOMIIEKCHBIX COEUHEHUM

Hemouctpanuu. 1. OOpasiibl BEMECTB MOJEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
ctpoeHus. 2. Bosronka noaa. 3. OnpeneneHue KUCIOTHOCTH CPEABI MIPU TOMOIIA
uHaukaTopoB. 4. Dbdext Tunpansa. 5. O6pazoBaHuE KOMILIEKCHBIX COEAMHEHUN
MIEPEXOTHBIX METAJIIOB.

Jlabopatopuble omnbiThl 1. Peakiuu uonHoro ooOmeHa. 2. CpoiicTBa
KOJUIOMJHBIX pacTtBopoB. 3. I['maponus coneit. 4. IlomyyeHune u cBOKCTBa
KOMIUIEKCHBIX COCIMHEHUMN.

[Ipaktuueckass pa6ora Ne 1 BrimosHeHHE 3KCIEPUMEHTAIBHBIX 3a7a4 10
Teme «PeakiroHHas CHOCOOHOCTh BEIIECTB B PACTBOPAX».

Kontponbhas padota Ne 1 o Teme «OCHOBBI XUMHUI

Tema 2. OcHOBHBIE OHATHS OpraHndeckoi xumuu (144)

[Ipenmer opranuueckoil xumuu. OCOOCHHOCTH OpPraHMYECKUX BEIIECTB.
3HaueHHe OpraHuyeckol XuMuu. [IpuynMHBI MHOroOOpasusi OPraHUYECKUX
BEIIECTB. YTIJIEPOJHBIM CKEJET, €ro THUIbl: [UKINYECKUE, alNKINYECKUE.
KapOonuknndeckue U reTepolMKInYecKre CKeaeThl. Buabl cBsizeil B MoJieKyiax
OpTraHWYECKUX BEUIECTB: OJWHAPHBIE, NBOMHBIE, TPOMHBIE. 3MeHeHne sHeprumn
CBA3CH MEXIAy AaroMaMH yriiepoAa IIph YBEIMYEHUM KPATHOCTU CBS3U.
HacpilieHHbIE ¥ HEHACBIIICHHBIE COEAWMHEHUS. OJIEKTPOHHOE CTPOCHUE U
XUMHUYECKHE CBSI3UW aToMa yriepojaa. ['mOpunusauus opOuTaneld, ee TUMbI AJis
OpraHUYeCcKuX coeauHeHuit: sp3, sp2, sp. OOpazoBanme V- u S-cBsazeil B
MOJIEKYJIaX OPraHMYECKUX COEAMHEHHI. OCHOBHBIE IOJOXKEHHS CTPYKTYpPHOR
TEOPUH OpPraHUYECKUX COEIMHEHHH. Xumudeckoe cTpoeHue. CTpyKTypHas
dopmyna. CTpyKTypHas U IpOCTpaHCTBEHHas u3oMmepus. M3omepust yriepoaHoro
CKeleTa. N3omepust MHOJIOKCHHUSL. MexKkitaccoBast A30MEpHUs. 133791051
MIPOCTPAHCTBEHHOW n3oMepuu. Onrtruyeckas uzoMmepus. ONTHYECKHE AHTHUIOBI.
XupanbHOCTh. XUpPaIbHbIE U axUpajibHbIE MOJIEKYJbI. ['eoMeTprudecKas u3omepus
(umc-, TpaHc-uzomepusi). I'omonorusa. ['omonoru. ['oMonorumveckas pa3HOCTb.
['omonoruueckue psiapl. DnekTpoHHble 3hdexThl. CrnocoObl 3amuceil peakiuii B
opraHnyecko xumuu. CxeMa W ypaBHEHHE. YCIOBHUS IPOBEICHHS PEAKIUM.
Knaccudukanusa peakiuii opraHU4eCKUX BELIECTB MO CTPYKTYPHOMY MpPU3HAKY:
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3aMelIeHUe, NPUCOEIUHEHUE, OTleIeHne. MexaHnu3mbsl peakuuid. CrocoOsl
paspeiBa CBs3U  yraepoa-yriaepon. CBOOOmHBIE paaWKaibl, HYKICOPWIBI U
anektpoduibl. Kiaccudukaiuys opraHMYecKUX BemecTB W peakiuii. OCHOBHEIC
KJIacChl OpraHuueckux coeauHeHuil. Kinaccupukanus opraHu4ecKux CoelnHEHU
M0 (PyHKIMOHAIBHBIM TpyIIaM. DJIEKTPOHHOE CTPOECHUE OPTaHWYECKUX BEIECTB.
B3anmHOe BIMSHHE aTOMOB WM TIpynn aToOMOB. MHIYyKTHBHBIN M ME30MEpPHBIN
addektol. [IpencraBnenue o pezonance. HomeHknatypa opraHu4ecKiX BEIIECTB.
MexyHaponHas (CUCTEeMAaTH4YeCcKas) HOMEHKIJIaTypa OpraHMYECKHUX BEIIECTB, €€
npuHUUNbl. PanyoHaneHas HoOMeHKiIatypa. OKHCIEHHME M BOCCTAaHOBJICHHE B
OpPraHU4ECKON XUMUU.
HemoncTpanuu 1. Moaenu opraHnyecKux MOJIEKYJI.

Tewma 3. YruneBogopoast (26 u)

A 1 k a H bl. CTpoeHue Mosekynsl MertaHa. [loHsTre o kKoHpoOpMarusX.
OO01ast XxapakTepucTuka Kiacca, (PU3M4eCKue U XMMUYECKHUE CBOMCTBA (TOpEeHHE,
KATAIUTUYECKOE OKHUCIEHHE, TaJIoreHru- 18 poBaHWEe, HUTPOBAHUE, KPEKHHT,
nuposm3). MexXaHu3M peaklMu XJIOPUPOBAHMS METaHA. AJIKaHbl B MPHUPOJIE.
CuHTeTHyecKkHe crnocoObl MOJMYyYEeHHs alKaHOB. MeTo/bl MOJyYEeHHs aJKaHOB W3
ankuirajgoreHusioB  (peakumss — Bropua),  pexapOOKCUIMpOBAHMEM  COJeH
KapOOHOBBIX KHUCJIOT M 3JIEKTPOJIU30M PACTBOPOB COJEH KapOOHOBBIX KHCIOT.
[IpuMeHeHne anKaHoB.

ITm x 1 oank aH bl. OOmas xapakTepucTuka Kiacca, (pU3NYECKUE
cBoiicTBa. Bunbl wu3omepun. HampsokeHHblE YW HEHANpPSDKEHHBIE — LIAKIIBL.
XVMUYECKUE CBOWCTBA LUKJIONpOMNaHa (TopeHue, rujpupoBaHue, IPUCOEAUHEHHE
rajloreHoB, raJOreHOBOI0POOB, BObI) M LIMKJIOT€KCaHa (TOpEeHUE, XJIOPUPOBAHNE,
HuTpoBaHue). [lorydyeHne UKI0aIKaHOB U3 AJIKAHOB U IUTAJIOT€HAJIKAHOB.

A 1 x e H bl. O0mas xapaktepuctuka kiaacca. CTpoeHHe MOJIEKYJIbl ATUJICHA.
Ou3nyecKne CBOMCTBA  alIKEHOB. ['‘eoMmeTpuyeckas M30MEpHUSl  AJIKEHOB.
XUMHUUYECKHE CBOMCTBA AJKEHOB. Peakiny MprUCOENNMHEHUS MO KPATHOW CBSI3U —
TUAPUPOBAHUE, TATIOTEHUPOBAHNE, TUAPOTAIOrEHUPOBaHNE, Thuapartanus. [IpaBuio
MapKkoBHUKOBa M €ro OOBSICHEHHE C TOYKUM 3pPEHHUSl DBJIEKTPOHHOW TEOpHUHU.
B3aumopeiicTBue ankeHOB ¢ OpPOMOM M XJIOPOM B Ta30BOM (pa3e MM Ha CBETY.
OxuciieHrne anKkeHoB (TOpPEeHHE, OKHUCIEHHUE KUCIOPOJIOM B MPUCYTCTBUU XJIOpHUAA
najjgaausi, TojA JeHCTBUEM cepeldpa, OKUCICHHE TOpSYUM IOJKHUCICHHBIM
pacTBOpOM I€pMaHraHara Kajus, OKuciieHne 1o Barnepy). Ilomumepuzanus.
[lonydeHne QJIKEHOB W3 QJIKAaHOB, AJKWITaJIOT€HWIOB M JIUTaJIOTCHAJIKAHOB.
[IpuMeneHue sTueHa U IPONUIICHa.

A 1 x a g u e H b. Kraccuduxanuss IUEHOBBIX YTJIEBOJOPOJIOB.
ConpsokeHHble  queHbl. PU3HYECKME M XUMUYECKHE CBOMCTBA JUBHUHHJIA H
n3onpeHa. 1,2- u 1,4-npucoenunenue. [lonumepuzanus. Kayuyku. Bynkanuzanus
KayuykoB. Pe3una u 36ouut. CuHTe3 OyTagueHa u3 OyTaHa v 3TaHoJIa.

A 1 k 1 H bl. OOmas xapakrepuctiuka. CTpoeHHUE MOJIEKYJIbI aleTUIICHA.
OuU3UYECKMEe W XHUMHUYECKHME CBOWCTBA AJIIKMHOB. Peakiuu mpUCOEIUHEHUS
rajoreHoB, TaJOr€HOBOAOPOIOB, BOAbl. ['mapupoBanue. Tpumepuszauus u
auMmepusanus anetuieHa. KucimoTHble CBOMCTBA aIKWHOB C KOHIIEBOM TPOWHOM
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CBA3b0. Anetmnuapl. OKHUCIEHHME aJKWHOB DPACTBOPOM IIE€pMAaHraHaTa Kajus.
[Tpumenenue anerwiena. KapOounneiii meton mnonyudeHus anetwieHa. [lupomms
MeTraHa. CHHTE3 aJIKWHOB JIKWIMPOBAHUEM allETUIIUIOB.

A p e H bl [lonarue 06 apomatuuHoctu. IIpaBuno Xrokkensa. benzon —
CTpPOCHHE MOJEKYIbI, (u3nueckue cBorcTBa. ['oMmomormueckuid psg OeH30Ia.
W3omepust nu3aMenieHHbIX OEH30JI0B Ha IPUMEpe KCUJIONOB. Peakiuu 3aMenieHus
B OCH30JbHOM sifipe (TajJoreHHUpPOBAaHUE, HUTPOBAHUE, aTKUIMpOBaHuUE). Peakuuun
IPUCOEIUHEHNs K OeH30y (TMIpUpOBAaHUE, XJIOPUPOBAHUE Ha CBeTy). 19
OcobenHoctn xuMuM ankuiOeH3ooB. IIpaBuia opueHTanMu 3amMecTUTENEN B
peakuMsax 3ameunieHus. bpoMmupoBaHMEe W HUTpOBaHHME Toiyosa. OKuCIEeHHE
AJIKWIOEH30JI0B  PAacTBOPOM  II€pMaHraHata  Kauus. | ajoreHupoBaHUE
AJIKWIIOEH30J10B B 00KOBYIO 1ienb. Peakius Bioprna—®»urrura kak METOJ CHUHTE3a
ankwioeH30moB.  CTUpoNl Kak MpUMEp HENpeeNbHOIO  apoOMaTHYECKOTO
COCTMHEHUSL.

[IpupOoOXHBIE HCTOYHHUKHU YIrIA€BOAOPpOAO B. [Ipupoassiii n
NOMYTHBIM He(QTAHBIE Ta3bl, MX COCTaB, HUcHoyb3oBaHue. HedTb kak cmech
yrieBogopoaoB. IlepBuuHas u BTOopuuHas mnepepaborka HepTu. PudopmuHr.
KameHHBI yTOJIb.

'eneTnueckas CBSI3b MEXKAY PAa3JIHYHBIMHU KlIaCcCaMHu
yraieBoJaop o na o B KauecTBeHHbIE peakuMu Ha HENPEACIbHbBIC
yIJIEBOAOPOAbl. '@ 1OTEeHONPOU3BOAHBIE YITIEBOLOPOIOB.
Peaknuu 3amelieHHsi TaJOreHa Ha THAPOKCUI, HUTPOIpyINIy, LUAHOTPYIIIY.
JlelictBue Ha TaJIONEHIIPOM3BOJHBIE BOJHOIO U CIIMPTOBOIO PACTBOpPA IIEJIOYH.
CpaBHeHHE  PCAKIIMOHHOM  CIIOCOOHOCTH  QJKWI-, BHUHWI-, (QeHuI- u
OeHsmirasioreHnoB. Vcnonb30Banre rajJoreHnporu3BOAHbIX B ObITY, TEXHUKE U B
cunrese. [lonaTne o0 mMarHumopranndyeckux coeavHeHusax. [lonydeHue ankaHOB
BOCCTAHOBJIICHUEM  HMOJAJIKAHOB  HMOJOBOJAOPOAOM.  MarnmmopraHudeckue
COECTMHEHUSL.

HemoHctpaunu 1. bpomupoBanue rexkcana Ha cBeTy. 2. ['opeHne meraHa,
ATUIICHA, alleTwieHa. 3. OTHOIIEHHE MeTaHa, TWIICHA, alleTH/eHa W OeH30Jla K
pacTBOopaM TMepmaHraHata Kaiauss W OpomHoM Boae. 4. OKHUCIEHHE TOJyoJia
pacTBOpPOM IepMaHranara Kanus. 5. [lonydeHne aTuneHa peakiuen aeruapaTanuu
ATaHoOJIa, aleTUJIeHa — TUAPOJau30M KapOuaa kanbuus. 6. [lomyuenue cruposa
JENOJIMMEpU3alMel MOJMCTUPOJIA M HMCIBITAHHE €r0 OTHOLIEHUS K pacTBOpPY
NIEpMaHIaHaTa KaJHsl.

Jlabopatopubie  ombiThl  COCTaBJIICHHE MOJENEH MOJEKYJ aJIKaHOB.
BzaumopeiictBue ankanoB ¢ Opomom. CocraBiieHHe MoJelel  MOJeKyI
HEIPENENIbHBIX COCUHEHUM.

[Ipaktuueckass pabora Ne 2 CocraBieHwe MojaeNed  MOJEKYI
YIJIEBOJIOPOJIOB.

[Ipaktuueckas pabora Ne 3 [lomydyeHwe dTuUi€HA W ONBITHI C HHM.
KoutponbsHas padota Ne 2 1o Teme «YTieBo10pOIbD.

[IpoexkTHO-MCCHENOBATENbCKASA AECATENBHOCTh 1O TeMe « Ilpupoaneii ras
KaK OCHOBA MHTETPALNA SKOHOMHUK Pa3HBIX CTPaAH»
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Tema 4. Kucnopoacoaepsxaiiue oprannueckue coeauHenus (19 q)

C i u p T b1. HoMeHkatypa u n3oMepusi cnupToB. TokcHyeckoe AeicTBue
Ha OpraHu3M MeETaHoJa M JTaHoja. @DuU3NYecKue CBOWCTBA INPEAEIIBHBIX
OJIHOATOMHBIX CIUPTOB. XUMHUYECKHE CBOMCTBA CHUPTOB (KHUCIOTHHIE CBOWCTBA,
pPEaKIUK 3aMENICHHUS TUAPOKCUIBHOM TPYINbl HA TAJIOTE€H, MEXMOJIEKYJISIpHAA U
BHYTPUMOJIEKYJISIpHAsT JErUApaTanusi, OKHUCIEHUE, PEaKUWH YIJIEBOJIOPOIHOIO
pagukaia). AIKOTroasTel. ['Mapoau3, alkKuiIupoBaHue (CUHHTE3 MPOCThIX A(PUPOB MO
Bunbsmcony). [IpoMblliuIeHHBIH CHHTE3 MeETaHoja. MHOTOATOMHBIE CIUPTHI.
OTUJIEHTIIMKONb U TIIMILEPUH, UX (U3NYECKHe M XHMHUYeckue cBoiicTBa. CuHTE3
JUOKCaHAa W3 OTWJIEHIVIMKOJNSA. TOKCHYHOCTh ATWUIIEHIIMKOJNA. KaudecTBeHHas
peakuus Ha MHOTOATOMHBIE CITUPTHI.

[IpocTtbie a3duphl Kak U30MEPHI MPEACIIBHBIX OJJHOATOMHBIX CITUPTOB.

CpaBHeHMe WX (PU3NYECKUX M XUMUYECKUX CBOMCTB CO cupTaMu. Peakiius
pacuIerieHUs MPOCTHIX 3PUPOB MOI0BOIOPOIOM.

@ ¢ H o0 1 bl. HomeHknaTypa u nzomepusi. B3aumMHoe BausHUE rpymnin aTOMOB
Ha npumepe (eHona. duznueckue U XMMUYECKUE CBOMCTBA ()eHOJIa U KPE30JIOB.
Kucnortnsle cBoiicTBa ()€HOTIOB B CpaBHEHUM CO ciupTaMu. Peakiinu 3amernieHus B
OCH30JbHOM KOJIbIE (TajJoreHUupoBaHuE, HUTpoBaHuE). OxucieHue (G(EHOJOB.
KauectBennsle peakuuu Ha (enon. [Ipumenenue denona.

KapOoHuUuTBbHBECOEJUHEHHU . DIEKTPOHHOE CTPOCHUE
KapOOHWJIbHOW Tpymmbl. AJbACTUABI W KETOHbl. @DuU3nWyeckue CBOMCTBa
dbopmanbreruaa, —ameTtanblieruaa, arnerona. lloHaTHe O  KETO-€HOJIbHOM
TayTOMEpUU KapOOHWIBHBIX cOoequHeHuW. Peaknuu mnpucoenvMHEHHUs BOJIbI,
CIUPTOB, ITMAHOBOJAOPOJA M TUApocyibpuTa Hatpus. CpaBHEHHE pPEaKIIMOHHOU
CIIOCOOHOCTH aJbJCTUIOB M KETOHOB B pEAKIMAX MpHUCOeIUHEHHUs. Peakuuu
3aMelIeHrs aToOMOB Bojaopoaa mnpu D-yrinepogHoM aromMe Ha TajoreH.
[Tomumepuzaruss  dopmanpaeruga u - anetaidpaeruga. CuHTE3  CIHPTOB
B3aMMOJICHCTBUEM KapOOHWJIBHBIX COCAMHEHUM C peakTUBOM [ 'puHbspa.
OxkucieHue KapOOHWIBHBIX coequHEeHHN. CpaBHEHHE OKHUCIICHUS albJETUOB U
KeTOHOB. BoccTaHOBIEHHE KapOOHWIBHBIX COEAMHEHNN B ciupThl. KauecTBeHHbIE
peakuuy Ha  AIBACTUAHYI  TIpymnmy. Peakuum — anbaosibHO-KPOTOHOBOM
KoHJieHcaruu. OcobenHoctu gopmanpaeruna. Peakuus dopmanbaeruga ¢
dbenoom.

KapOGoHOBB €KHCIIOTBL DISKTPOHHOE CTPOCHHE KapOOKCHIHHON
rpynmsl. ['oMonorudeckuii psj npeaeabHbIX OJJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT.
duznyueckre CBOWCTBA KapOOHOBBIX KHCIOT Ha MPUMEPEe MYypPaBbUHOM, YKCYCHOM,
MIPOITMOHOBOM, MAJIBMUTUHOBOW M CTEAPMHOBOM KHCIIOT. XHMHUYECKUE CBOWCTBA
KapOOHOBBIX KHUCIOT. KucnoTHbIE CBOWCTBA (M3MEHEHHWE OKPACKH MHINKATOPOB,
peaKkiMu C AaKTUBHBIMU METajUlaMH, OCHOBHBIMM OKCHIAMH, OCHOBAHUSIMH,
coyisimu). VI3MeHeHue cuiibl KapOOHOBBIX KHCJIOT NPH BBEJICHUM TOHOPHBIX H
aKIIENTOPHBIX 3aMecTuTesie. B3anmoieiicTBue KapOOHOBBIX KUCJIOT CO CIIUPTAMHU
(peakuust srepudukanuu). ["anmoreHnupoBaHue KapOOHOBBIX KHCJIOT B OOKOBYIO
nenb. OCOOEHHOCTH MYpPaBBUHOW KHUCIOTHL. BaxHeline npeacTaBUTENM Kiacca
KapOOHOBBIX KHUCJIOT UM UX npuMmeHeHue. [losydyeHue MypaBbHUHOM M YKCYCHOM
KHUCJIOT B IPOMBIIIJIEHHOCTH. Boicine kapOooHoBbie kuciaoThl. [llaBeneBas kucnora
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KaK TpeJICTaBUTENIb JUKApOOHOBBIX KUCHOT. [IpencraBnenure o HenmpeneabHbIX U
apoMaTthyecknx KuciotaX. OCOOEHHOCTH WX CTPOCHHS W CBOWCTB. 3HAUYCHHE
KapOOHOBBIX KUCJOT.

OYHKUHUOHANbHBIEC NPOU3BOAHBE KAPOOHOBBIX KHUCI
o T1. Ilomydenue XJIOpaHTHAPHUAOB M AHTUJPHUIOB KHCIOT, WX THUIPOJIH3.
[TonydeHue CI0XKHBIX 3(PUPOB C UCTIOIB30BAHUEM XJIOPAHTUIPUIOB U aHTUAPUJIOB
kucaoT. Craoxubie 3UpPHl Kak U30Mephl

KapOOHOBBIX KHUCHOT. CpaBHEHHME (PU3NYECKUX CBOMCTB U PEAKIMOHHOU
CIIOCOOHOCTH CJIOXKHBIX 3UPOB U U30MEPHBIX UM KapOOHOBBIX KUCIOT. [ Maponus
CIOXHBIX d(pupoB. CuHTE3 CHOXKHBIX 3PupoB @eHosoB. CroxHbe PUPHI
HeopraHudyeckux KucioT. Hutpormunepun. AMuabsl. Conmu kapOOHOBBIX KHUCIOT,
UX TEPMUYECKOE pa3lIoKEHUE B MPUCYTCTBUU Ienoud. CHUHTE3 KapOOHWIbHBIX
COCJIMHEHUN Pa3NI0KEHUEM KaJIbIIUEBBIX COJIEH KapOOHOBBIX KUCIOT.

JemoHcTpannu 1. B3ammonenictBue HaTpus ¢ 3TaHoNOM. 2. OKucieHue
TaHojia okcuaomM Meau. 3. lopenue »staHona. 4. B3auMoneucTBUE TpET-
OyTWJIOBOTO cnupTa ¢ cojisHoM kucimoto. 5. HMomodopmuas peakuus. 6.
KauecTBeHHas peaknusi HA MHOTOATOMHBIE CIUPTHI. 7. KaueCTBEHHbIE peaKIMU HA
¢denonbl. 8. OnpeneneHUe albJErUI0B MPU MOMOIIM Ka4eCTBEHHBIX peakiuil. 9.
Okucnenne anpaeruoB nepmanranatom kamus. 10. IlomyueHne CHOXKHBIX
7(upoB.

JlaGoparopubie ombiTel 5. CBolcTBa A3THUI0BOTO crnupta. 6. CBoiicTBa
rnunepuHa. 7. CsoiictBa ¢eHona. KauyecTBeHHble peakuuu Ha (PeHOb. 8.
CaoiictBa popmanuna. 9. CpoiictBa ykcycHOM kuciotbl. 10. Conu kapOOHOBBIX
KHCJIOT.

[Ipaktuueckas padora Ne 4 [Tonyuenue 6pomdTaHa.

[Ipaktuueckas pabora Ne 5 [Tomyuenue arnerona.

ITpakTuyeckas padorta Ne 6 TlosryueHue yKCyCHOM KUCIIOTHI.

[Ipaktuueckas padora Ne 7 [Tonyuenue sTunanerara.

[IpakTuueckas padora Ne 8 Penienne skciepuMeHTAIbHBIX 3a7a4

o teMe «Kucnopoacoaepxanye OopraHu4eCK1e BEIIECTBAY.

KonTtponrhas pa6ota Ne 3 mo teme «Kucnopocoaepxkaiiiue opraHndeckue
BEILIECTBAY.

Tema 5. A30T- u cepocoepraiime coequHeHus (6 u)

A M u H bl. M30Mepusa amuHoB. IlepBuuHbIE, BTOPUYHBIE M TPETHYHbIC
aMuHbl. OU3NYECKUE CBOWCTBA MPOCTEUIINX AMUHOB. AMUHBI KaK OPraHUYECKHE
ocHoBaHuA. Cojid anKWJIaMMOHMS. AJKWIMPOBAHWE U AlUUIMPOBAHUE AMHHOB.
Peakuun aMHHOB € a30THCTOM KHCJIOTOM. ApOMaTH4YeCKHEe aMHHbL. AHWIIVH.
B3auMHOe BiMsiHME TPyII aTOMOB B MOJIEKYJIE aHWJIMHA. XUMUYECKHE CBOMCTBA
aHuIMHa (OCHOBHBIE CBOMCTBA, PEAKIMU 3aMEUICHUS B apoOMaTHYECKOE SApO,
OKHcIieHue, anuiaupoBanue). {uasocoenunenus. [losyyeHue aMMHOB U3 CIIUPTOB
n HutpocoenuHeHul. [lpumenenne anmnmHa. CepoOpraHUYECKUE COCIUHECHUA.
[IpencraBiieHre 0 CEpOOPTaHUUECKUX coequHEeHMSIX. OCOOEHHOCTH UX CTPOCHHUS U
CBOMCTB. 3HAUEHUE CEPOOPTAHNYECKUX COCTUHEHUM.

I'etepouukas. Oypan u TUPPOJ KaK MPEACTABUTENIN MSITUWICHHBIX
rEeTEPOLUKIIOB. DJIEKTPOHHOE CTPOCHUE MOJIEKYJIbI mUuppoJia. KUCIoTHBIE CBOKCTBA
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nuppona. IlupuauH Kak  OPEACTaBUTENbh  IIECTHUYICHHBIX TIE€TEPOLUKIIOB.
DNEKTPOHHOE CTPOEHUE MOJIEKYJbl nupuanHa. OCHOBHBIE CBOWCTBA NMUPUAMHA,
peakuu 3aMelieHusl ¢ apomaTuueckuM siapom. [lpeacraBnenue o0 uMuagasose,
NUPUANHE, IyPUHE, TyPUHOBBIX U MUPUMHUINHOBBIX OCHOBAHUSX.

Jemonctpanuu 1. OcHOBHBIE CBOMCTBA aMUHOB. 2. KauecTBeHHbIE peakuu
Ha aHWIUMH. 3. AHunuHOBBIE Kpacutenu. 4. OOpaslbl TeTepOIUKIMYECKUX
COECIMHEHU.

JIaGoparopHble onbIThl KauecTBEHHBIE pEAKIIMN Ha aHUJIMH.

[TpakTueckas padbota Ne 9 PenieHne sKciepuMEHTANIBHBIX 3a/1ay MO0 TEME
«A30TCOEp)KAIINE OPTaHUYECKHUE BEIIECTBAY.

[IpoekTHO-HMCCNEnOBAaTENbCKAS IEATENBHOCTh MO Teme «Kpacutb, 4TOOBI
YKpPacuThb»

Tema 6. buonoruuecku akTUBHbIE BeliecTBa (144)

XX u p bl Kak CI0KHBIE YPUPHI TTULEPUHA U BBICIIUX KapOOHOBBIX KHUCIOT.
OwMmbuieHne kupoB. ['maporeHmsanust >KUpoB. Mpula Kak COJM  BBICIIHAX
KapOOHOBBIX KUCJOT.

Y rme B o a p. MoHO- m gucaxapuabpl. DOyHKIUU YTIEBOJOB.
buonorudeckast poJyib yrieBosioB. ['oko3a — (usznueckue CBOMCTBA, JIMHEHHAS U
nuKiandeckass Qopmbl. Peakuuu TIOKO3bl  (OKHMCIEHHE Aa30THOM  KHUCIIOTOH,
BOCCTAHOBJICHHE B LIECTMATOMHBIA CIIUPT), KAUECTBEHHbIE PEAKIIMHM Ha TIIIOKO3Y.
Bbpoxenue rmoko3bl. pyKTo3a Kak U30Mep IIIOKO03bl. Pubo3a u nezokcupudosa.
[ToHsiTHE O TIMKO3MIAX.

Hucaxapu sl Caxapo3a Kak [IPEACTABUTENb HEBOCCTaHABINBAKOLINX
nucaxapuznoB. Manbro3a W JakTo3a, Lewiodonosa. ['maponus nucaxapuios.
[TomyyeHnue caxapa U3 caxapHOU CBEKJIBI.

[Tonwucaxapwuasl. Kpaxmain, rmukoreH, nemitono3a. KauecrBeHHas
peakius Ha Kpaxmail. ['maponus noamucaxapuaos.

HyxmeunoBusiekucuaorTsl. Hykneosnnsl. Hykneotuasl. Hyknennose
KUCIOTBl Kak mpupoansle mnoiauMmepbl. Crtpoenme JIHK u PHK. I'mpponms
HYKJIEUHOBBIX KHUCJIOT.

A MHUHOEKMHCIOT Bl Kak ampoTepHble coenuHeHusd. Peakuuu c
KUCJIOTaMU M ocHoBaHMAMU. OOpazoBaHuEe CHOXHBIX d3¢upoB. [lenTumabl.
[lentuaHas cBsI3b. AMUIHBIN XapakTep NENTUAHON CBs3U. ['MAPOSM3 MENTUIOB.
benku. [lepBuunasi, BTOpu4yHasi ¥ TPETHUYHAsI CTPYKTYphl OenkoB. KauecTBeHHBIC
peaKIuy Ha OeJIKH.

Hemonctpauuu 1. PacTBOpuMOCTH YTrieBOJOB B BOJAE M JTaHOIE. 2.
KauectBennble peakiiny Ha TIOK03Y. 3. OOpa3ibsl aMUHOKHUCIIOT.

Jlaboparopusie onbiThl 11. CBoiicTBa ritoko3bl. KauecTBeHHas peakius Ha
roko3y. OnpeneneHne Kkpaxmana B npoaykrax nutanus. 12. [[BeTHble peakiuu
OEJIKOB.

KontponbHas padota Ne 4 mo teme «A3oTcoaepkamiue U OHOJOTHYECKU
AKTHUBHBIE OPTAaHUYECKUE BEILIECTBAY.

[IpoekTHO-HCCIIENOBATENBCKAS IEITENBHOCTD IO TeMe « Cranakast 5KU3HbY
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Tema 7. BeIcOKOMOJIEKYJIIpHBIE COEAUHEHUS (4 1)

[TonsatTie 0 BBICOKOMOJEKYJISIpHBIX BemiecTBax. [lomuMepusanusa u
MOJIMKOHJIEHCAIINST KaK METOJIbI CO3/IaHMs TOJIMMEPOB. DnactoMepsl. [Tpupoanbrit
u cuHtetndeckuii kayuyk. Comnonumepusanus. CoOBpEeMEHHbIC IUIACTUKHU
(MONMMATWIICH, TOJIMMIPOTIMIICH, TOJUCTUPOJI, TOJUBHHIIIXJIOPUA, (TOPOILIACT,
NOJMATHIICHTEpeTamarT, aKpUII-0yTaAuEH-CTUPOJIbHBIN MJIACTHK,
nonukapOoHatsl). [IpupoaHbIe 1 CHHTETHYECKHE BOJIOKHA (0030D).

Hemonctpanun 1. OOpasibl mnactukoB. 2. Kosiekmuss BOJIOKOH. 3.
[TonukoHAEHCALMS STUIICHTIIUKOIS ¢ TepedTaneBO KUCIOTOM.

Jlabopatopubie omnbITel 13. OTHOIIIEHHWE CHUHTETUYECKUX BOJIOKOH K
pacTBOpaM KUCJIOT U HIEI0YEH.

[Ipaktuueckas padora Ne 10 Pacnio3HaBanue miacTUKOB.

[Ipaktruueckas padota Ne 11 Pacno3naBanue BOJOKOH.

[IpoekTHO-HCCIIeIOBATENbCKAS JEATEIbHOCTh 10 TeMe «llmacTmaccoBbiii
BEK»

Pesep yueOHOTO BpemeHH (2 )

Ucnonb3yeTcss st TUArHOCTUYECKUX PAbOT MO TEKCTY aJIMUHUCTpalvu,
IIPY OTCYTCTBUH 3aHITHH B CBSI3H C TEMIIEPATyPHBIM PEKUMOM

2.2. Conepxanue yueOHoro npeamera 11 xmacc (105 gacos)

Tewma 1. Hemeramnsl (31 u)

Knaccudpukanus HEoOpraHUUYECKUX BeEIleCTB. DIEMEHTHI
METaJUIbl 1 HEMETAIUIBI M UX N0JIOKEeHUE B [leproaudeckoil cucreme.

B o 1 0 p o 1. [lonyuenue, puzndeckue 1 XMMHUYECKUE CBOMCTBA (PEaKIuu ¢
METaUlaMM W HEMETaJUIaMH, BOCCTAHOBJIICHHE OKCHIOB M cojei). ['mapunsl.
TonyMBHBIE ATIEMEHTBHI.

I"anoreH bl O6mas xapakrepuctuka noArpynmnsl. Gusndeckue cBONCTBA
MPOCTBIX BEIIECTB. 3aKOHOMEPHOCTH HW3MEHEHUS OKHUCIUTEIbHON aKTUBHOCTH
TaJIOTEHOB B COOTBETCTBHUM C MX IIOJOXKEHUEM B MEPUOAMYECKON Taldmauue.
[Topsinok BBITECHEHMsI TaJOT€HOB W3 PAaCTBOPOB TrajoreHugoB. OcoOeHHOCTH
xumMuu (propa. Xnop — MnojgyyeHue B IPOMBIIUIEHHOCTH U J1ab0paToOpuu, peakuuu
C METaJUIaMM M HEMeTajulaMu. B3aumopaeincTBHue XJopa ¢ BOAOM M pacTBOPAMHU
menodyerd. KucnopoaHele coeIMHEHHs] XJopa. | MIOXJIOpUTHI, XJIOpaT U
nepxjaoparbl Kak TUMUYHbIE OKUCHAUTENU. OcoOeHHOCTH XMMHUU OpoMa M HOJa.
KauecTtBeHHas peakuus Ha WOA. ['aloreHOBOIOPOABI — MOIYUYEHHUE, KUCIOTHBIE U
BOCCTAHOBUTENbHbIE cBoMcTBA. CoisHas Kuciaora M ee conu. KauecTBeHHbIE
pEaklMK Ha raJIOr€HUI-HOHBI.

DnNeMEeHTH NMOATPYNNOBl KHUCIOP o Aa. Obmas xapakTeprucTHKa
noArpynibl. GU3NYECKUE CBOMCTBA MPOCTHIX BewlecTB. O30H Kak ayuIOTPONHAast
Moaudukanus kuciaopoaa. [lomyuenue o3oHa. O30H Kak okucautenb. [lo3utuBHas
M HEraTHWBHAs pOJIb O30HA B OKpyXarouen cpene. CpaBHEHHE CBOMCTB O30HA U
Kuciopoaa. Boga u nepokcul BOIopoa Kak BOJIOPOIHBIE COCIMHEHUS KUCIOpOaa
— cpaBHeHHE CBOMCTB. [lepokcu BoJopoaa Kak OKHCIUTEIb U BOCCTAHOBUTEIID.
[Tepokcunpl metamoB. Cepa. Aiutotponusi cepbl. PU3MYECKUE U XHUMHUYECKHE
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CBOMCTBa cepbl (B3aMMOJIEUCTBHE C MeETalUlaMH, KHCIOPOJOM, BOJOPOJIOM,
pacTBOPAMHM IIEJOYEH, KUCIOTaMU-OKUCTUTENISIMU). CepoBOAOPOA — MOJIYUYEHHE,
KHUCJIOTHBIE M BOCCTaHOBUTENbHbIE CBOMCTBA. Cynbhuasl. CepHUCTBHIA ra3 Kak
KHCJIOTHBIA OKCUJ. OKHUCIUTENbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA CEPHUCTOTO
raza. [lodydeHwe CepHHCTOrO Ta3a B MPOMBIIICHHOCTH H JabOpaTOpUu.
Cepnucras kuciota u ee conu. Cepnelii anruapun. CepHast kuciora. CBoiicTBa
KOHLEHTPUPOBAHHOM M pa30aBIE€HHOM  cepHOM  KHCIOTBHL.  /JleiicTBue
KOHIIEHTPUPOBAHHOM CEpHOM KHUCJIOTHI Ha caxap, MeETaulbl, HEeMEeTaslIbl,
cyibduabl. Tepmudeckass ycToMunBocTh cyib(haroB. KauecTBeHHas peakius Ha
CEPHYIO KUCJIOTY U €€ COJIH.

A30T 1 €TO0 CO€IHMHEHH . IJIEMEHThI NOArpyIIibl azora. Obmas
XapaKTEepUCTHUKA MOArpyIIibl. PU3NYECKUE CBOMCTBA MPOCTHIX BemecTB. CTpoeHue
MOJIEKYJIbI a30Ta. PU3nYecKne U XMMHAYECKHE CBOMCTBA azoTa. [loryuenue azora B
IPOMBIIUIEHHOCTH W Jabopatopuu. HuTpuabl. AMMHak — €ro MHOJy4YeHHE,
dbuznyeckre U XUMUYeckue cBoicTBa. OCHOBHBIE CBOICTBA BOJHBIX PACTBOPOB
ammuaka. Conu ammonus. lloBenenne conert aMMOHUS IPU HarpeBaHuU. AMMHAK
KaK BOcCTaHOBHUTeNb. I[IpumeHnenune ammuaka. OKcuabl a30oTa, UX MOJYy4YEHUE U
ceorictBa. Oxcua azota(l). Oxucnenne okxcuga azora(ll) kuciopomom.
Humepuzanus okcuaa azota(lV). Azorucras kuciota U ee coiu. Hutputsl kak
OKHUCJIUTENIX U BOCCTAHOBHUTENU. A30THAsI KACIOTa — (PU3NYECKHE U XUMHUYECKUE
CBOMCTBA, nojydeHrne. OTHOIIEHNE a30THOW KHUCIIOTHI K METAJNIaM U HEMETaJLJIaM.
3aBUCUMOCTh NPOAYKTAa BOCCTAaHOBJICHHS a30THOM KHCIJIOTBI OT AKTUBHOCTH
MeTajula U KOHIEHTpauuu KACIOThL. TepMHuueckas yCTOHYMBOCTh HUTPATOB.

dDochbop mw ero coenumHEHU 1. Amrorporus dochopa.
Xumuyeckue cBoiictBa Qochopa (peakuuu C  KUCIOPOJOM, TaJOr€HaMHu,
METaJUIaMH, CJIO)KHBIMH BEIIECTBAMU-OKUCIUTEIAMHY, wieaodaMmu). [lomyuenue u
npumeHenue  ¢ochopa.  Dochopueiii  anrugpua.  OprodochopHas U
MetadochopHas KUCIOTHI U UX coyd. KauecTBeHHas peakuus Ha opTopochaThl.
®dochunsl. Gochun. Xnopunbl dochopa. Oxcun dochopa(lll), dbochopucras
KHCJIOTa U €€ COJIH.

Y raep o a Amiorponus yriepona. CpaBHEHUE CTPOCHUS U CBOMCTB
rpaduta u anmasza. OysiepeH Kak HOBast MoJIeKyJsipHast (popma yriepoja. ['paden
KaK MOHOCJHOW Trpadurta. YriepoaHble HAaHOTPYOKH. YToJjib. AKTHBHUPOBAaHHBIN
yroib. Aacop6mus. Xumudeckue coiictBa yris. Kapounbl. ['maponus kapOuna
Kamplusg W kapOupga amomuHus. KapOuasl mnepexogHbIX METAJIOB Kak
cBepXIpoyHble MaTepuaibl. Okcuasl yraepoaa. O6pa3oBaHHe yrapHOTO rasa mnpu
HEMOJIHOM CTOPaHUM yIUIs. YTOJb M YrapHbIM a3 KaK BOCCTaHOBUTENU. Peakius
yrapHoro rasza c¢ paciuiaBamu Imenoueil. CuHTe3 (opmMHaTOB M OKCajaaToB.
Yraekucieli ra3. YrojibHas KUCI0Ta U ee coyid. [loBeaeHne CpelHuX U KUCIBIX
KapOOHATOB MPU HAIPEBAHUH.

K p e M H u 1. CoiicTBa mpocTOro BewiecTsa. Peakuum ¢ XJ0poMm,
KHCIIOPOJIOM, pacTBopamu Iienoyeil. OKCuj KpeMHHUs B MPUPOJEC U TEXHHUKE.
KpeMHueBbie KUCAOTHI U UX coiu. ['uaponus cunnkatoB. CujlaH — BOJOPOAHOE
COEJIMHEHHUE KPEMHHS.
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Hemonctpauuu 1. I'openue Bogopoaa. 2. Ilomyuyenue xiopa (OmbIT B
npobupke). 3. OneITl ¢ OpoMHOIT Boso#. 4. OKUCIUTENBHBIE CBOMCTBA pacTBOpa
runioxjioputa Hatpus. S. IlnaBnenue cepol. 6. ['opeHue cepwsl B Kuciopojae. 7.
B3aumoneiictBue »xene3a c¢ cepoil. 8. I'openme cepoBomopona. 9. OcaxaeHue
cynbdumos. 10. CBoiictBa cepHucTtoro rasza. 11. JleiicTBue KOHIIECHTPUPOBAHHOM
CEpHOM KHUCJOTBI Ha MeAb U caxapo3y. 12. PactBopeHue ammumaka B Boxe. 13.
OcHoBHBIE CcBOWCTBa pacTBopa ammuaka. 14. Karamutuueckoe oOKuUCIEHHE
ammuaka. 15. Ilonydenne okcuma azora(ll) u ero okucienue Ha Bosayxe. 16.
JleticTBue a30THOM KUCIOTHI Ha Mmeab. 17. ['openne docdopa B kuciaopoze. 18.
[IpeBpamenrie kpacHoro ¢ochopa B Oenblii U €ro cBeueHue B TemHoTe. 19.
BzaumopeiictBue ¢ochopnoro anruapuna ¢ Bopou. 20. OO6pasusl rpadwura,
anMasza, kpemHuda. 21. T'openme yrapHoro raza. 22. TylieHue IJIaMeHU
YTJIEKUCIIBIM Ta30M. 23. Pa3noxeHnue Mpamopa.

Jlabopatopusbie omnbiTel 1. IlomydyeHne xjaopa U U3ydeHHE €ro CBOMCTB. 2.
O3HaKOMJIEHHE CO CBOMCTBAMH XJIOpCOJEp Kalux oToenuBateneil. KauecTBeHHas
peakiuus Ha rajoreHu]-uoHsl. 3. CBoiicTBa Opoma, noaa u ux coijieid. Paznoxenue
nepokcuaa Bogopoaa. OKUCIEHHE NOIHUI-MOHOB MEPOKCHUIOM BOJOPOAA B KUCION
cpene. 4. I3yueHne CBOWMCTB CEPHOM KUCIIOTHI U €€ coieu. 5. M3yueHne CBOWCTB
BOJIHOTO pacTBopa amMuaka. 6. CBorcTBa cojieid aMMoHMsl. KauecTBeHHas peakius
Ha @Qocdar-uon. 7. KauecTBeHHas peakuuss Ha KapOoHaT-uOH. Pasznoxenue
ruapokapobonara Hatpus. 8. VcnbeitaHue —pacTBopa  CHWIIMKaTa — HATpHS
UHAUKATOpOM. 9. O3HakoMJIeHHE ¢ 00pa3LaMu IPUPOIHBIX CHIIMKATOB.

[Ipaktuueckas padora Ne 1 I[Tomyuenue Bogopoa.

[Ipaktuueckas pabdora Ne 2 [lomydeHue XJIOpOBOAOPOAA U  COJSTHOM
KHUCJIOTHI.

[Tpaktuueckas padora Ne 3 [Tonyuenne aMMuaka u H3y4eHHUE €r0 CBOWCTB.

ITpakTuyeckas padota Ne 4. [TosmyueHue yriekuciaoro rasa.

[Ipaktruueckass padora Ne 5 BrinmoiaHeHHE 3KCHEPUMEHTAIBHBIX 3aJad 10
teme «Hemerams.

KontposnbHas padora Ne 1 no teme «Hemeranbny

[IpoekTHO-HCCIEe0BaTENbCKAS AEATENBHOCTD 10 TeMe «I JTaBHas peakuus»

Tema 2. Metamisl (304)

OO0muit 0630p 23MEeMEeHTOB—MeTa o B. CBOICTBA MPOCTHIX
BEILIECTB-METAJUIOB. MeTauueckue Kpuctaumueckue pemerkd. CIuiaBbl.
XapaktepucTuka Hanbojiee H3BECTHBIX CIUIAaBOB. [loiydeHne W TNpPUMEHEHHE
METaJIOB.

HlenodyHBI € METalJbl — OOMAas XapaKTEPUCTUKA MMOATPYIIIIBI,
XapakTepHble peakuuu HaTtpusd W Kanug. CBOICTBA WIENOYHBIX METAJUIOB.
[Tomyyenue menouyHpix MetauioB. Coga M €IKMKW HATp — BAKHEUIINE
COEMHEHUS HATPHUSL.

bepwuiit, Maraui, MEI04YHO3EMENBHBIE METAIUIBI. Maruuii U Kajlblui, UX
oOlllasi XapakTEepUCTHKa Ha OCHOBe ToyiokeHusi B llepuomuueckoit cucreme
sanementoB [[. 1. MenzaeneeBa u crpoenus atomoB. [lonyuenue, ¢pusznueckue u
XMMHWYECKUE CBOWCTBA, NPUMEHEHHE MArHus, KaJIbIMd W HUX COCIUHECHUMU.
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AMQOTEpHOCTH OKCHJIa U TUAPOKCcHAa Oepuiiins. XKecTKOCTh BOJbI U CIIOCOOBI €€
ycTpaneHus. Okpacka IUIAaMEHH COJSIMHM LIENOYHBIX W IIEI0YHO3EMEIbHBIX
METaJIOB.

A 10 ™M u H u 1. PacpoctpaHeHHOCTh B Tpupoje, (PU3NYECKUE U
XUMHUYECKHE CBOWMCTBA (OTHOIICHHE K KHCIOPOJY, FaJlor€HaM, pacTBOpPAM KHUCJIOT
U 1ienouei, amromMorepmusi). AMQPOTEpHOCTh OKCHIA U THIPOKCHA aTIOMUHUS.
Comu amromunus. [lomHoe pasyokeHWE BOJOW COJIEH aTIOMUHUS CO CIIA0BIMH
JBYXOCHOBHBIMU KHUCJIOTaMHU. AJIFOMUHATBl B TBEPAOM BHJIE U B pPacTBOpE.
[Ipumenenue amomuHug. COEOUHEHHS aTIOMUHUS B HHU3IIMX CTENEHAX
OKHUCJICHUS.

Metanns 10oOOYHB X NOATpPY NI OCOOEHHOCTH CTPOCHUS
aTOMOB NIEPEXOIHBIX METAJIOB.

X p o M. ®u3nyecKue CBOWCTBA, XMMHUYECKHUE CBOICTBA (OTHOLIEHUE K
BOASHOMY Mapy, KHCIOpPOAdy, XJOpy, pacTBopaM Kucior). HW3MeHeHue
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX M KHUCIOTHO-OCHOBHBIX CBOMCTB OKCHUIOB M
TUAPOKCHUJIOB XpOMa C POCTOM CTENEHW OKHUCIEeHHS. AMOTepHbIE CBOICTBa
okcuna u ruapokcuga xpoma(lll). Oxwucnenue coneit xpoma(lll) B xpomartsl.
B3aumHbie mepexoapl XpOMAaToB M AUXPOMATOB. XpPOMAaThl M JIUXPOMAThl Kak
OKHUCJIHUTEIIN.

MaprasHnein— QuU3MIECKUEe U XUMUYECKUE CBOMCTBA (OTHOILIECHHE K
KHUCIIOPOY, XJI0py, pactBopam KucioT). Oxcun Mapranmna(lV) kak oxkucnurens u
karanu3atop. [lepmanranat xamusi kak okuciurenb. Manranat(VI) kamus u ero
CBOMCTBA.

XK e n e 3 0. Haxoxxznenue B npupoje. 3HaUCHHUE jKelie3a JJIsl OpraHu3ma
yesioBeka. Pusnueckue cBoiicTBa kene3za. CriaBbl JKene3a € YIVIEPOJIOM.
XUMHYECKHE CBOMCTBA Xkeye3a (B3auMOJIEHCTBUE C KUCIOPOJIOM, XJIOPOM, CEPOH,
yrieM, KHUCJIOTaMH, pacTtBopamu coseil). CpaBHEHHE KHUCIOTHO-OCHOBHBIX U
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ CBOMCTB  ruapokcuaa  xenesa(ll) wu
ruapokcuaa xenesza(Ill). Conu xenesa(Il) u xeneza(Ill). Metoas! nepeBona coseit
xenesa(ll) B conu xeneza(Ill) u o6paTtHO. OKUCIUTEIBHBIE CBOMCTBA COCAMHEHUN
xeneza(lll) B peakuusix ¢ BOCCTaHOBUTENSIMU (MOAWAOM, Menbio). [{uanumnbie
KOMILJIEKCHI kene3a. KauecTBenHble peakiuu Ha noHsbl xxene3a(ll) u (1).

M e n b. Haxoxnenue B npupoae. Ouznyeckue u XMMUYECKUE CBOKCTBA
(B3aUMOJIEHCTBUE C KHUCIOPOAOM, XJIOPOM, CEPOM, KHUCIOTAMH-OKHUCIHUTEIISIMH).
Comu memu(Il). Mennsbrit kynopoc. Ammuakarsl menu(l) u meau(Il). Tomyuenue
okcusia Menu(l) Boccranosiennem ruapokcuaa meau(Il) rroko3oit.

Cepe6po. Odusmyeckue U XUMHUICCKHE CBOMCTBA (B3aMMOJICHCTBHE C
Cepoil, XJOpOM, KHUCIOTaMH-OKHUCIUTeNsIMHU). OcaxIeHue okcuaa cepedpa MpH
JIEUCTBUM MIEIOYM Ha cojiu cepebpa. AmMMmuakaTtel cepebpa Kak OKHCIUTEIH.
KauecTBenHas peakiusi Ha HIOHbI cepelpa.

3010 T 0. Dunyeckue M XMMHYECKUE CBOICTBA (B3aUMOJEHCTBUE C
XJIOpOM, «Iapckoi BoAKON». CrnocoObl BBIACICHUS 30JI0Ta W3 30J0TOHOCHOMU
MOPOJBI.
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Il u # x. dusnueckue W XUMHUYECKHE CBOMCTBa (B3aWMOJICUCTBUE C
rajoreHamu, KHUCJIOpPOJOM, CEpOH, pacTBOpaMH KHUCIOT ©  UIEJIOYEeH).
AMQOTEpHOCTH OKCHIA U THAPOKCH A ITUHKA.

Hemonctpanuu 1. Komneknus metamios. 2. Koinekius MUHEPaIOB U PY/I.
3. Komnekmus «Amomunuity. 4. Komneknusa «Keme3o u ero criaBs» 5.
B3aumopeiictBue Hatpus ¢ Booi. 6. OkpallnBaHUE IJIAMEHU COJIIMH LIEIOYHBIX
U IIEeJIOYHO3EMENIbHBIX METauioB. 7. B3aumopeiicTBue Kaiblusi C BOJOH. 8.
[InaBnenne amoMmuHusA. 9. BzaumopeiicTBue amoMuHUs co Iienoysro. 10.
B3aumoneiicTBue Xxpoma ¢ COJSSHOM KHCIIOTOM 0e3 jgoctyna Bosayxa. 11.
Ocaxnaenne ruapokcuna xpoma(lll) u okucnenue ero nepokcuoM Bojaopoaa. 12.
B3anmHble mepexoabl XpoMaTtoB U auxpomatoB. 13. PazmoxeHue auxpomarta
ammoHusi. 14. Amomorepmusa. 15. Ocaxnenue ruapokcuna sxeneza(lll) wu
OKHUCJICHHE ero Ha Bo3ayxe. 16. Beiienenue cepebpa u3 ero colield J1edCTBHEM
MEJIH.

Jlabopatopubie ombiTel  10. OkpamuBaHue IJIAMEHH COEIUHEHUSIMU
IeN0YHbIX MeTaioB. 11. O3HakoMiieHHE C MUHEpalaMM M BAKHEHUIIUMU
COCOMHEHUAMHN IIECIOYHBIX MeTauioB. 12. CBoWCTBa COEIUHEHUHN IIEJIOYHBIX
MeTtaiuioB. 13. OkpalimBaHue IJIAMEHU COJISIMHM IIEJIOYHO3EMEIIBHBIX METAJIOB.
14. CoiicTBa Margus u ero coenudenuii. 15. CBoiicTBa coequHeHNN Kaapud. 16.
KectrkocTs Bogbl. 17. B3aumMoaeiicTBue almoMUHHASA C KHCIOTaMHU | miejiouaMu. 18.
AmMdotepHbie cBOMCTBA THApPOKcHIa amoMuHus. 19. CBoiicTBa 0j0Ba, CBUHIA U
ux coenuuennii. 20. CpoiicTtBa coisieidi xpoma. 21. CBolicTBa MapraHiia U €ro
coenuHeHu. 22. HM3ydyeHue MuHEpasoB kene3a. 23. CBolicTBa kelesa.
KauecTBeHnple peakuuu Ha WOHBI Jkene3a. [lomydenwe oxcuma memu(l). 24.
CBoiicTBa MeaH, €€ CIUIaBOB M coeguHeHuii. 25. CBoHCTBa IIMHKA M €ro
COEMHECHUM.

[Ipaktuueckas pabora Ne 6 IlomyueHue ropbkod cojid (CEMHUBOAHOIO
cyJib(hara Maruus).

[Ipaktuueckass padora Ne 7 BpinojsHEHUE 3KCIEPUMEHTANbHBIX 3a7ad IO
Teme «MeTajuibl TIaBHBIX MOATPYHID.

[TpakTuyeckas padorta Ne 8 [losryuyenune MeTHOTO Kymopoca.

[Tpaktiueckass pabota Ne 9 BrimonHeHue SKCepUMEHTAIBHBIX 3a7ad IO
Teme «MeTajutbl TOOOYHBIX MOATPYIIID.

KontponbsHas padota Ne 2 o Teme «MeTtasuibi»

[IpoekTHO-HCcCIen0BaTENIbCKAS IEATEIBHOCTD 0 TeMe «Meraibl B Haluen
KUZHU

Tema 3. CtpoerHue aToma. XuMuieckas cBsa3b (89)

Ctpoenue atoMa Hykmuasl.. M3otonsl. Tunsl pagnoakTUBHOTO
pacnaga. TepMmosinepHbii cuHTe3. l[lonmydeHue HOBBIX 3JIEMEHTOB. SlnepHbie
peakiuu. CTpoeHuE SJIEKTPOHHBIX 00oiouek aroMoB. IIpeacraBienue o
KBaHTOBOM MexaHuke. KBaHTOBbIe uucia. ATomMHble opOuTanu. Paamyc aroma.
DJEKTPOOTPULIATETBLHOCTb.

XuMunueckasa ¢B43b. Buasl xumMndeckon cBsa3u. KoBajneHTHasa CBSI3b
U €€ XapaKTepUCTUKHU (IJIMHA CBS3H, MOJSPHOCTH, MOJSPU3YEMOCTh, KPATHOCTh
cBs3M). MoHHas cBsi3b. MeTamnnyeckas CBs3b.
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CtpoeHnue TBepaAbl X Te i Kpucrammueckue u aMmopHble
Tena. TUNbl KPUCTAIMYECKHUX PEMIETOK METAUIOB U HOHHBIX COEIMHEHHUU.
MexMmoneKysspHble B3auMOAENCTBHS. BonopoaHas cBs3b.
Hemonctpauuu 1. Kpucramnmuueckue pemerku. 2. Moienu MoJieKkyn

Tema 4. OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX peakuuid (17
4)

TennoBo#d »dhpekKTXUMUUYECKON peacxKiluMu.
OHIOTEpMHUUYECKHE M JK30TepMuueckue peakuuu. 3akoH ['ecca. Temora
oOpa3oBaHus BeulecTBa. DHeprusi cBsizu. [lonstue o0 sHransnuu. llonarue 06
sHTponuH. BTopoil 3akoH TepMoaMHAMMKH. OHepruss I'mbbca u Kpurtepuu
CaMOITPOU3BOJIBHOCTH XUMHUYECKON PEAKIINH.

CKOpOCTh XUMHUYECKHUX PEAKIHUU U EE 3aBUCUMOCTb OT
IIPUPOJBI PEATHPYIOIIUX BEIIECTB, KOHIEHTPALMW pPEArcHTOB, TEMIEPaTyphl,
HaJW4usl KaTajln3aTopa, IUIOIIAAM MOBEPXHOCTH PEArMPYIOIIMX BEIIECTB. 3aKOH
nerctByrommux Macc. IIpasuno Baut-I'odda. [lonsiTue 00 sHEpruM akTHBAILUU U
00 sHepreTuyeckoM mnpoduie peakiuu. ['OMOTeHHBIM U TeTepOreHHBIN KaTaius.
[IprMepbl KaTAIMTHYECKUX IIPOLIECCOB B TEXHUKE M B JKUBBIX OPraHU3MaXx.
depMeHTHI KaK OMOJIOTUYECKUE KaTaIU3aTOPHI.

ObO0paTtTumble peakxuuu Xumuyeckoe paBHoecue. [Ipunuun Jle
[Marense. KoHcranta paBHOBecus. PaBHoBecme B pacTBopax. KoHCTaHTBI
nuccounanyu. Pacuer pH pacTBOpOB CUIIBHBIX KUCIOT U 1iesoyen. [lponssenenue
pPacTBOPUMOCTH.

Pasng akTuBHOCTH MeTaunuao B. lloritue o crangapTHoM
AJIIEKTPOAHOM IIOTEHLUHAJIE W JJIEKTPOABUKYIIEH CHIIe peakuuu. XUMHUYECKUe
VUCTOYHUKM TOKA: TaJbBAHUYECKHUE DJJIEMEHTBHI, AKKYMYJATOPbl WU TOIUIMBHBIE
AIIEMEHTHI. DJEKTPOJIM3 PACILUIABOB U BOJAHBIX PACTBOPOB 3JIEKTPOJMTOB. 3aKOHBI
DIEKTPOJIN3A.

JemoHcTpaunn 1. DK30TEpMHYECKHE W DHIOTEPMUYECKHE XUMUYECKHE
peakiuu. 2. TeroBble SIBIEHUS IPU PACTBOPEHNUH CEPHOM KUCJIOTHI U aMMHAYHOU
CEMUTPBL. 3. 3aBUCUMOCTbh CKOPOCTH PEAKIIMU OT NMPUPOABI BEIIECTB HA MPUMEPE
B3aMMOJICHCTBUSL PACTBOPOB PA3JIMYHBIX KHUCJIOT OJMHAKOBOW KOHILIEHTPALMHU C
OJIMHAKOBBIMH KyCOUKamu (IpaHyjamMHi) UMHKA U OJMHAKOBBIX KyCOUKOB Pa3HbIX
MeTayuioB (MarHus, IIMHKA, JKelie3a) C PAcCTBOPOM COJSHOM KHUCIOTHL. 4.
B3aumopeiicTBie pacTBOpPOB CEpHON KHUCIOTHI C pacTBOpaMH THOCYJIb(aTa HaTpHs
Pa3IMYHOM KOHIEHTPALIMU U TEMIIEPATYPHL. 5. Pa3nokeHne nepokcuaa BOAOPoIa C
MOMOIIbI0 HEOPTAHUYECKUX KAaTAIM3aTOPOB U MPUPOIHBIX OOBEKTOB, COACPKAIIUX
Karauasy.

JlaGoparopHbie onbITel DAKTOPHI, BIMSIOMINE HA B3aUMOJICHCTBUE MeTala
C pacTBopamu KHCJIOT. CMeENeHne XMMHUYECKOTO PABHOBECHS NPHU YBEIUYECHUU
KOHIICHTPAIMM pEareHTOB M MNpOAYyKTOB. 26. Karamuthueckoe paziokKeHue
MIEPOKCH/Ia BOJIOPOIa

[Ipaktuueckas padora Ne 10 CkopocTh XMMUYECKOUN pEaKIIH.

[Ipaktuueckas padora Ne 11 Xumnueckoe paBHOBeCHE.

KonTtponrsnas padota Ne 3 TeopeTnueckue OCHOBbI XUMHUH
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[IpoekTHO-UCCIIeqOBaTENbCKASA  ACITENBHOCTh 1O TeMe «XHUMHYECKHE
YCKOPHUTEIN

Tema 5. Xumnueckas TexHomiorus (74)

OCHOBHBIE IPUHIUNOB XUMHUUYECKOW TexHonoruu. Ilp
OM3BOJACTBO CEPHOMW KHUCITO T Bl KOHTAKTHBIM CIIOCOOOM. XUMHU3M
npouecca. Colpbe sl MPOU3BOACTBA CEPHOM KUCIOTHI. TE€XHOJOTHYECKasl CXxema
MIPOIIECCA, TPOLIECCHI U alnapaThl.

[Ipous3sBOoacTBO aMMHUaK a XumusM npouecca. OnpeneneHue
ONTUMAJIbHBIX YCJIOBUM NPOBEACHUS peakuuu. [IpUHIMO LHUPKYISIUU U €ro
peanu3anus B TEXHOJIOTHYECKON CXEME.

Metannypru s YepHas meramnyprus. JJoMeHHBINH mporiecc (ChIpbe,
YCTPOMCTBO JOMEHHOH meud, XMMH3M Tponecca). [IpousBoacTBo cramum B
KHCJIOPOJHOM KOHBEPTEPE U B JIEKTPOIICYaX.

Opramumueckuiu cuHTE 3. [I[pou3BoacTBO MeTaHOJIA. DKONOTHS U
npo0semMa oOXpaHbl OKPY’KaoIIen cpebl. 3eJIeHass XUMUSL.

JemoHnctpannu 1. Celpbe U1l IPOM3BOACTBA CEPHOM KHMCIOTHL. 2. Moaens
kunsiero ciost. 3. JKenesnas pyna. 4. OOpasiisl CIIaBOB Keje3a

IIpoekTHO-HCCIIENOBATENBCKAS AEATENBHOCTD IO TeMe «Boga, Boaa...»

Tema 6. Xumust B ObITY U Ha ciryx0e obmrectsa (114)

Xumust umm. XKupel, 6€7Ku, YriaeBoibl, BUTaMUHbI. [TumeBbie 100aBKku, UX
KJaccupuKauus.  3ampelleHHble U pa3pelieHHble  MUIIEBbIE  J00aBKU.
JlekapctBeHHble cpenctBa. Kpacku u nurmeHtsl. [IpuHUMNBL OKpamvBaHUs
TkaHed. Xumusi B crpoutTenscTBe. llement, OeroH. CTekno U KepaMmHKa.
TpanuIMOHHBIE U COBPEMEHHBIE Kepamuueckue marepuainsl. CBepxmpoBoasuias
kepamuka. beitoBas xumus. OTtOenuBaromue CpeacTtBa. XHUMHsS B CEIbCKOM
xo3aiicTBe. HWHcektnimasl u nectuumabl. CpeacTBa  3aluThl  PaCTEHUU.
Penennentsl. OCOOEHHOCTH COBPEMEHHOW Hayku. MeToA0J0rusi Hay4yHOTrO
uccnenoBanus. [louck xumuueckoit HHGOpMaIIUH.

Hemonctpaunn 1. Ilumessle kpacurenu. 2. Kpamenwe Tkanen. 3.
Ot6enuBanue TkaHed. 4. Kepamuueckue Mmarepuansl. S. L[BeTHble cTekia. 6.
Komnekuus cpeacts 3amutel pactennil. 7. Komnekiusa «ToniamBo u ero BUAb. 8.
[Tpumeps! paboThl ¢ XUMUYECKUMHU 0a3aMH TaHHBIX.

JlabopaTopubie OmbITBI 27. 3HAKOMCTBO C MOIOIIMMH CPEICTBAMH.
3HaKOMCTBO C orTOenuBaronumMu cpenctBamu. 28. Kmen. 29. 3HakoMcTBO C
MUHEPATBHBIMU yI0OPEHUSIMU U U3yUEHHE UX CBOMCTB.

[Tpaktuueckas padora Ne 12 Kpamenue TkaHei.

[Ipaktuueckass pabora Ne 15 OmpeneneHne MUHEPAIBbHBIX yAOOPEHHIA.
Kontponbshas padora Ne 4 torosast KOHTposibHasi paboTa
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3. TemaTuueckoe INIAHUPOBAHME C YKA3aHUEM KOJIUIECTBA YaC0B, OTBOAUMBIX JJIA OCBOCHUHA KaKJI0# TeMbI

10 kaacce
KoanuecTBo
Copepxanue
Ne Tema ypoka 4acoB
Tema 1. IloBTOpeHue U yriayoJjaeHue 3HAHUN 19 yacos
ATOMBI, MOJIEKYJIbI, BEILIECTBA. ATOMHO-MOJIEKYJIIpHOE yueHHUE. BeliecTBa MONEKYISIPHOTO U 1
BBOIHBIN HHCTPYKTAX IO OXPaHe HEMOJIEKYJIIPHOTO cTpoeHus. KauyeCcTBEeHHBIN U KOJIMYECTBEHHbBIN
1 | Tpyna Ha pabodyeMm MecTe U TEXHUKE | COCTaB BellecTBa. MosipHas U OTHOCUTENIbHAS MOJIEKYJISIpHAs

0e301acHOCTH Macchl BelecTBa. MoJibHas 107151 U MacCcoBas JOJIsl DJIEMEHTA B

BEILIECTBE
2 Crpoenune atoma Crpoenue atoma. ATomHast opoutans. [IpaBuina 3anonHenus 1

AJNIEKTPOHAMH aTOMHBIX opOuTaneil. BaleHTHbIE AIEKTPOHBI

[Ieprnonnueckuit 3aKOH U [Tepuonuueckuii 3akOH— OCHOBHOM 3aKkoH XxumuH. @opmynuposka | 1

3 ITepuonnueckas cucrema 3aKOHA B CBETE COBPEMEHHBIX MPEJICTABICHUN O CTPOCHUH aTOMa.

XUMHUYECKUX dieMeHToB JI.1. H3MeHeHne CBOMCTB 3JIEMEHTOB U UX COCIMHEHHUH B IIEPUOIAX U

MenpaeneeBa rpynmnax

XuMHUEeCKast CBS3b XuMUYECKas CBA3b. DIEKTPOOTPULIATEILHOCTh. Bub 1
xuMHudeckou cBa3u. MlonHas cBa3b. KoBasieHTHas HENOsApHAs U

4 nosisipHast cBsi3b. OOMEHHBIN ¥ TOHOPHO-AKIIENTOPHBIA MEXaHU3M

o0Opa3oBaHus KOBAJIEHTHOW MOJIAPHOM CBs3U. ['eomeTpus
MoOJIeKyJibl. MeTaimdeckas cBsizb. BonopoaHasi CBsI3b
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AFpCI‘aTHI)Ie COCTOAHHUSA

AFpGFaTHBIC COCTOAHMA BCIICCTBA. Turnsr KPUCTAJNIMYCCKHUX

° pEILIETOK: aTOMHAs, MOJICKYJIsIpHAsl, MOHHAsL, METAJJINYECKast
5 Pacuetsl o ypaBHeHUAM PacueTsl o hopmMynam U ypaBHEHHSIM PEAKIUil C
XUMHUYECKUX PEAKLUI MCII0JIb30BAHUEM OCHOBHOTO 3aKOHA XMMHUYECKON CTEXUOMETPHUHU
['a30BBIE 3aKOHBI ["a30oBbIe 3aKk0oHBI. YpaBHeHue Knanelipona—Meneneesa. 3akoH
7 ABorajipo. 3akoH 00BEMHBIX OTHOIIEHUI. OTHOCUTENbHAS
IJIOTHOCTB T'a30B
8 Krnaccudukanus XuMHUIeCKUx Knaccuduxaryss XauMU4eCcKUX peakluil 0 pa3InYHbIM MPU3HAKAM
peakumii CpPaBHEHMS
OKHCIINTENEHO-BOCCTAHOBUTEIBHBIE | VI3MEHEHUE CTENEHN OKUCIICHHS 3JIEMEHTOB B COCIMHEHUSX.
g | Ppeakuun OKHCIIUTENPHO-BOCCTAHOBUTENBHBIE peakuu. OKUCIEHUE U
BOCCTAaHOBJIEHHE. OKHUCIHUTENN U BOCCTAHOBUTENN. MeTox
ANIEKTPOHHOTrO Oananca. [lepMaHraHaT Kajausi Kak OKHCIHUTEIb
10 Baxueitmme knaccel Baxuerime Kiaccbl HEOPraHMYECKUX BEILIECTB. FeHeVTI/IquKa;I
HEOPraHMYECKHUX BEUIECTB CBSI3b MEXK/Y KJIACCAMH HEOPraHUYECKUX COCAMHEHUM
11 Peakuuu nonHoro oomeHa Peaknuu nonHoro oomena. Jlaboparopusle onbIThl. 1. Peakuun
MOHHOTO 00OMeHa
PactBopHI PactBopbl. CiocoObl BhIpaXKeHUS KOJIMYECTBEHHOTO COCTaBa
12 pacTBOpa: MaccoBast 10J1s (MPOIICHTHAS KOHIIEHTPAIIHSI ), MOJISIpHAS
KOHLIEHTpaLus
13 Pemenue 3amau Pemienne pacdeTHbIX 3a/1a4 ¢ MPUMEHEHUEM TTOHATUI
«pacTBOPUMOCTBY, KKOHLICHTPALUS PACTBOPOBY
Komnounueie pactBopsl Komnougnsie pactBopsl. Dpdext Tunaang. Koarynsamms.
14 Cunepesuc. Jemonctpanuu. Iddextr Tunnans. JlabopatopHbie
onbIThI. 2. CBOMCTBA KOJUIOMJAHBIX PACTBOPOB
15 I'maponus coneint I'maponus coneid. pH cpensl. Jemonctpanuu. OnpeneneHue

KHCJIOTHOCTH CpeJIbl MPH MOMOIIY WHJIUKATOPOB. JJabopaTopHbie
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onbIThI. 3. ['uaponus coseit

KomniekcHbie coeuHeHNs KommnnekcHbie coennaenns. CocTaB KOMIUIEKCHOTO MOHA! 1
16 KOMILIEKCOO0pa30oBartelib, JUranibl. KoopIMHAIIMOHHOE YUCIIO.
HomeHnkiiarypa KOMIIJIEKCHBIX COCTMHEHU
[TpakTnyeckas padora Nel. BrinonHeHue skcriepuMeHTaNbHbIX 33/1a4 1o TeMe «Peaknnonnas | 1
17 | PeakimmoHHas CIOCOOHOCTH BEIIECTB | CIIOCOOHOCTH BEIIECTB B pacTBOpax». [IpaBuia TexHUKH
B pacTBOpax 0e30MmacHOCTH Mpu paboTe B XUMUUYECKOH JTa00opaTopun
Oo6o0maroiee noBTopeHue o Teme | Perenue 3a1a4 v BBIMOJIHEHUE YIIPAKHEHUH, TTO3BOJISIOIINX 1
18 | «OCHOBBI XUMUNY CUCTEMATU3UPOBATH U O0OOIIUTD MOTYyUYEHHBIE 3HAHUS IO TEME
«OCHOBBI XUMUN»
19 Kontponbnas padora Nel no teme KonTtpons 3Hanuit no reme «OCHOBBI XUMUN» 1
«OCHOBBI XUMUN)
Tema 2. OcHOBHBbIE IOHATHS OPraHUYECKOH XUMUH 14 yacoB
Pa6ora Han ommokamu. [Ipenmer u | [Ipenmet opranndeckoit xumun. OCOOEHHOCTH OPraHUYECKUX 1
20 | 3HaYeHHE OPTraHMYECKON XUMUHU BEILIECTB. 3HAUEHUE OPraHUYECKON XUMUU. JleMOHCTpanuu.
Mojiesin OpraHu4eCKUX MOJIEKYIT
Pemenue 3anau Pemenue pacueTHbIX 3a/1a4 Ha yCTaHOBIIEHUE (HOPMYITT 1
21 YIJIEBOJIOPOJIOB MO 3JIEMEHTHOMY COCTaBY U 10 aHAIIU3Y
MIPOJYKTOB CTrOpPaHUSI
[TpuurHB MHOTOOOpaA3Hs [TpuurHB MHOTOOOpA3Hs OPTaHUYECKUX BEIIECTB. Y TIICPOIHBIN 1
OPTraHUYECKUX COCAUHECHUN CKEJIET, €r0 TUIIbl: HIUKJINYECKUE, AITUKINYECKUE.
KapOonuknndeckue v reTepoIuKInieckue cKeneThl. Buasl csizeit
929 B MOJICKYJIaX OPTaHUYECKUX BEIIECTB: OJIMHAPHBIE, JBOMHBIC,

Tpolinble. I3MeHeHne S3HEprum CBSA3EH MEXy aTOMAMU YTJIepoaa
P YBEJIIMYEHUU KPATHOCTH CBsA3U. HachlllleHHbIE 1
HEHACBILIECHHBIE coenHeHus. JleMoncTpauuu. Moaenu
OPraHUYECKUX MOJIEKYJI
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SHCKTPOHHOC CTPpOCHHUC U
XUMHYCCKHUC CBA3U aTOMaA YIJICpOaa

DIIeKTPOHHOE CTPOCHUE U XUMUUYECKHUE CBSA3U aToMa YIjepoa.
['ubpuauzamus opOuTaei, ee TUIBI JJI1 OpraHUYeCKUX

23 coemrHeHuit: sp°, Sp?, sp. OOGpa3oBaHue G- U T-CBA3EH B MOJIEKyIax
OPraHUYECKUX COCTUHECHU
CrtpykTypHas Teopusi Opranndeckux | OCHOBHBIE MOJOXKEHUS CTPYKTYPHOM TEOPUU OPIaHUYECKHUX
24 | coenMHCHUIA coenuHeHni. Xummuaeckoe crpoenne. CTpykTypHas hopmyna
CrpykTypHas u3oMepus OtkpeiTe n3omepud. CTpyKTypHasi U IPOCTPAHCTBEHHAs
25 usomepus. Mzomepus yrieponsoro ckenera. Mzomepus
NOJIOKEHUS. MexXKIaccoBasi U30MEpUs
IIpocTpaHCTBEHHAsI H30MEPHUS Bunb! npoctpancTBEHHOM n30Mepun. ONTHYECKast H30MEPHS.
26 OnTudeckre aHTUITOABI. XUPAIBHOCTh. XUPAJIBHBIE U aXUPaJIbHbIC
MoJieKyJbl. ['eoMeTpuyeckast uzomepusi (1McC-, TPAHC-U30MEPHs)
DOnexkTpoHHbIE 3P PEKTHI B OnexTpoHHbIE 3(PPEKTHI B MOJIEKYJIaX OPraHUYECKUX COETUHEHHM.
27 | MOJeKyJIax OPTaHUYECKUX NunyxTuBHBIN 1 Me3oMepHbIn 3¢ dexTrl. [IpeactaBnenue o
COEMHECHUN pe30HaHce
OCHOBHBIE KJ1aCChl OPraHUYECKUX OcHOBHBIE KJIaCChl Oprannyeckux coequHenuil. Knaccudukanus
28 coequHeH. ['oMonornyeckue psiibl | OpraHMUECKUX COEAUHEHUH 10 (PYHKIIMOHAIBHBIM TPyIIIaMm.
I'omomnorus. ['omosoru. ['oMosmornyeckast pa3HOCTb.
['oMosornyeckue psiaibl
Homenknarypa oprannueckux Homenkiiarypa opraandyeckux BemecTs. MexaynapoaHas
29 | coeTMHEHUI (cuctemaTuyeckas ) HOMEHKJIATypa OPraHUYECKUX BEIIECTB, €€
npUHLMIBL. PanmoHanbHas HOMEHKIaTypa
Oco0eHHOoCTH U KIaccupuKaius CrniocoOblI 3anuceid peakiuii B oprannueckoid xumuu. Cxema u
30 | OPTaHMueCKuX peakiuu ypaBHEHHE. Y CJIOBUS TIpoBeieHus peakiuid. Kimaccudukanms

pEaKIMK OPTaHUYECKUX BEIIECTB 10 CTPYKTYPHOMY TIPU3HAKY:
3aMENICHUE, MPUCOEIUHEHUE, OTIIETICHnE. MEeXaHU3Mbl PEAKIIUM.
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CriocoObl pa3pbiBa CBSI3U YIIIEPOI-YTIAEPOI: TOMOIUTHUECKUH U
rerepouTuueckuii. CBOOOHBIE paguKalbl, HYyKICOPUIbl U
AICKTPODUITBI

31 OKI/ICJ’II/ITGJIBHO-BOCCT&H?BI/ITCJ’IBHHC Peakiuu OKUCIEHUS M1 BOCCTAHOBIIEHUS B OPTraHUYECKOW XUMUU 1
pEaKkLMK B OPraHUYECKOW XUMUHU
32 | Pemenne 3amau Pemenue pacdeTHbIX 3a1a4 1
O6o061maroniee NOBTOpeHUE 1o TeMe | Pelienue 3a1a4 v BHIIIOJIHEHUE YIIPa)KHEHUH, MTO3BOJISIOLINX 1
33 | «OCHOBHBIE MOHATHUS OPTAaHUYECKON | CHCTEMAaTU3UPOBATH U OOOOUIUTH MOIYUEHHbIE 3HAHUS 110 TEME
XUMUN» «OCHOBHBIE TOHATHUSI OPraHUYECKON XUMHUN»
Tema 3. YrieBoaopoabl 26 yacoB
Ankanel. CTpoeHHE, HOMEHKIATYpa, | AnkaHbl. CTpoeHrEe MONEKyYbl MeTaHa. [lonsaTre o 1
34 |H3OMepHS, (uznuecKue cBocTBa koH(popmanusax. OOas xapakTepUCTUKa Kiacca, Pu3ndecKue
cBoiicTBa. JlabopartopHsie onbIThl. COCTaBIEHUE MOJEIEH MOJIEKYI
AJIKaHOB
XHWMHUYECKHE CBOMCTBA AJIKAHOB Ankansbl B ipupojie. CHHTETUYECKHE CIOCOOBI MOJTyYEHHUS 1
aNKaHoOB. MeTo/BbI MOTyUYEHNs AJIKAHOB U3 aJKWJITaJIOr€HUI0B
35 (peakuus Bropria), nekapOOKCHIMPOBaHUEM COJIEi KapOOHOBBIX
KHCJIOT U 3JIEKTPOJIM30M PaCTBOPOB COJIel KapOOHOBBIX KUCIIOT.
IIpruMeHeHNEe AJIKaHOB
[Tpaktuueckas padota No2. CocraBieHue mapoCTePKHEBBIX MOJEIEH MOJIEKYJT AJIKAHOB, 1
36 | CocraBieHue Moziee MOIeKyJ LMKJIOAJIKAHOB, AJIKEHOB, AJIKaINECHOB. [IpaBuia TeXHUKH
YIJIEBOJOPOJIOB 0€30MacHOCTH Npu paboTe B XUMUYECKOH J1adopaTopuu
37 [uxnoankaHbl CTp?eHHe, M30Mepus, HOMEHKJIATypa, METOIbI MOTYUYEHHUS, 1
CBOMCTBA IIMKJIOAJIKAHOB.
Anxenbl. CTpoeHHe, HOMEHKIIATypa, | AnkeHbl. O01Ias xapakrepucTuka kiacca. CTpoeHre MOJIEKYJIbI 1
38 | mzomepusi, pu3HIECKHUE CBOMCTBA sTiiieHa. PU3nUecKre CBOMCTBA AIKEHOB. ['eomeTpryeckas

nzoMepusi ankeHoB. JlaboparopHsie onbiThl. COCTaBICHHE
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MOI[CJ'IGIZ MOJICKYJI HCTIPCACIIbHBIX CO€I[PIH€HI/Iﬁ

39

XUMHUYECKUE CBOUCTBA AJIKEHOB

Peaknuu npucoequHenus 1o KpaTHOW CBSI3U— THAPUPOBAHNUE,
raJIOreHUPOBAHUE, TUAPOTAIOTeHUpOBaHue, rupaTanus. [Ipasuno
MapkoBHHKOBA U €ro 00BSICHEHHE C TOUKH 3PEHUS DIIEKTPOHHOMN
Teopun. B3anMoaeincTBre anKkeHoB ¢ OpOMOM U XJIOPOM B T'a30BOM
(daze unu Ha cBety. OKUCIIEHUE alIKEHOB (TOPEHUE, OKUCIICHHE
KHCJIOPOJIOM B IIPUCYTCTBUU XJIOPUIA MAJUIAINAS, IO/ IEHCTBHEM
cepeOpa, OKHCIIEHUE TOPSYUM MOJKUCICHHBIM PACTBOPOB
IIepMaHraHara Kajuus, OKMcIIeHHe 1o Barnepy). JleMoHcTpanuu.
OTHolIEHHE 3TUIIEHA K pACTBOpaM IIEpMaHIraHaTa Kajlus 1
OpomHO# Bojie. ['opeHue sTuneHa

40

XUMHUYECKUE CBOUCTBA aJIKEHOB

Peaknuu nprcoequHenus 1o KpaTHOW CBSI3U— TMAPUPOBAHNUE,
raJIOr€HUPOBAaHNE, TUAPOTAIOTEHUPOBaHue, ruapaTanus. [Ipasuio
MapKoBHUKOBA U €r0 O0BSICHEHUE C TOUYKH 3PEHHS JIEKTPOHHOM
Teopun. B3anmozeiicTBrue ankeHoB ¢ OpOMOM U XJIOPOM B T'a30BOM
(daze unu Ha cBeTy. OKUCIIEHNE alIKEHOB (TOPEHUE, OKUCIICHHE
KHCJIOPOJIOM B IIPUCYTCTBUU XJIOPUA MAJUIA/INL, IO 1EHCTBHEM
cepeOpa, OKUCIIEHHE TOPSAYUM MOJAKUCIEHHBIM PACTBOPOB
nepMaHraHara Kanus, okuciienue no Barnepy). JleMoncTpammu.
OTHollIEHHE 3TUJIEHA K paCTBOpaM MepMaHTraHaTa Kajius u
OpomHoOi#1 Bojsie. ['opeHue aTuieHa

41

[Tony4yeHne v npUMEHEHNE AIKEHOB

[TosryyeHne ankeHoOB U3 aJKaHOB, AJIKUJITAJIOTC€HUI0B U
JIATAIIOrEHAJIKAHOB. [[puMeHenne 3TuieHa u nponuieHa.
HemoncTpaunu. [lonydenue sTuiieHa peaken 1eruaparauuu
JTaHOJIa

42

[IpakTuueckas padora Ne 3.
[TosrydeHue 3TUIeHa M OTIBITHI C HUM

[TonyyeHue 3TUIEHA U3 CMECH CEPHOM KUCIOTHI (KOHIIL.) U
ATUJIOBOTO criupTa. B3anmoieiicTBrE 3TUIIEHAa ¢ OPOMHOM BOJIOM,
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IMOAKHUCIICHHBIM PACTBOPOM IICPMAHI'aHATA KaJIA. FopeHHe
OTHJICHA

43

ANKaIEeHbBI

Ankanuensl. Kitaccudukarus JUESHOBBIX YTIIEBOIOPOIOB.
ConpspkeHHbIe JueHbl. PU3NYeCcKHue 1 XUMUYECKHE CBOMCTBA
JTMBUHUIIA U u3omnpeHa. 1,2- u 1,4-npucoequnenne. CUHTE3
OyTaaueHa u3 OyTaHa U dTaHOJa

44

[Tomumepusanus. Kayuyk. Peznna

[Tomumepusanus. Kayuyku. Bynkannszanusa kayuykoB. Pesuna n
H00HUT

45

Ankunbl. CTpoeHUE, HOMEHKIIATYPA,
uzoMepusi, Gu3nuecKue CBOMCTBa

[IpupoaHblif ¥ MONyTHBIA HEDTIHON Ta3bl, UX COCTAB U
UCIIOJIb30BaHUE B HAPOJHOM XO35HCTBE.

Hedrs, ee cocTaB u cBOMCTBA.

[TpoayKTsl GpaKIIMOHHON EPETOHKU HEPTH.

Kpekunr u apomaruzanus HeprenpoayKToB. OKTaHOBOE YUCIIO
0en3nHoB. KOkcOBaHHME KAMEHHOTO YIJIsl, MPOAYKThl KOKCOBAHHS.

46

XUMHUYECKUE CBOUCTBA AJIKUHOB

XHUMHUYECKHE CBOMCTBA AIKUHOB. Peakiuy nprucoe1nHeHus
rajoreHoB, raJIor€HOBOIOPOIOB, BOJBL. [ mapupoBaHue.
Tpumepuzaums u nuMmepusanns anetuieHa. Kucnoruele csorcTaa
AJKUHOB C KOHIIEBOM TPOMHOM CBS3bI0. AlleTUIICHU Ibl. OKUCIICHHE
aJIKMHOB pacTBOPOM IlepMaHranara kanus. [[pumenenue
aneruiieHa. Jlemoncrpanuu. OTHOIIIEHHE allETUIIEHA K pacTBOpaM
nepMaHranara kKamausi 1 OpomHo# Bojie. ['opeHue ameruieHa

47

HonyquHe " IIPUMCHCHUC AJIKNHOB

KapOuansiit MeTon mosydenus aneruieHa. [luponus merana.
CuHTe3 aJKUHOB AJIKWIMPOBAHKEM aleTuiInaoB. [Ipumenenue
AJIKUHOB.

48

Pemenne 3a1a4 1 BBINIOJIHEHUE
YIPaXHEHUN

BrinonHeHne ynpaxHeHHU M0 TeMaM «AJIKaHbD», « AJIKEHBD,
«AJKVHBD) HA COCTaBJIEHNUE YPAaBHEHUHN PEAKLIN,
COOTBETCTBYIOLIMX 3aIaHHBIM CXEMaM, COJECPKALLUM HEU3BECTHBIC
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BCIICCTBA. Pemenue 3ajJa4

ApomaTtuyeckue yriaeBog0POIbL.
Crtpoenue O€H30JbHOTO KOJIbIIA,

Apensl. [Tonsatue 06 apomatuaHocTH. [IpaBuno XroKkens.
beH3on— crpoeHne MoneKybl, PU3NIECKUE CBOMCTRA.

49 HOMEHKJIATypa, U30Mepus, ["omonornyeckuit pan 6enszona. M3oMepus nu3aMenieHHbIX
(dbu3HUecKre CBOMCTBA ApCHOB OEH30J10B Ha ITPUMEPE KCUIIOJIOB
XuMHYeCKHe CBOMCTBA OCH30JI1a U Peakuuu 3aMeniienusi B OEH30JbHOM sijipe (raJlor€HUPOBaHMUE,
€ro roOMOJIOTOB HUTPOBaHUE, ATIKWINPOBaHUE). Peakiuu npucoeAMHEHUS K
OenH3outy (ruapupoBaHue, XJIOPUPOBaHUE Ha CBETY). OCOOEHHOCTH
50 XUMUH aKui0eH300B. [IpaBuia opueHTalMm 3aMecTuTesNei B
peakusx 3amenieHus. bpoMrpoBaHre 1 HUTPOBAHUE TOIYOJIA.
OxkuciieHre ajJKuI0eH30JI0B PaCTBOPOM NIEpMaHTaHaTa KaJusl.
["asorenrpoBaHue aJIKUIOCH30JI0B B OOKOBYIO 1IEMb
[Tomy4yenue 1 MpUMEHEHUE apEHOB [Tomyuenue u npumeHenue apeHoB. Peaknusa Bropua—®utTura
KaK METOJI CUHTE3a alIKKJIOEeH3010B. CTUPOJ KaK MpuMep
51 HETpeeTbHOI0 apOMaTUYECKOT0 coeIMHeHus. JleMoHcTpanuu.
[Tonydenue cTuposa AemoauMepr3aluen MoJIMCTUPOIIa U
UCIIBITAaHUE €r0 OTHOIICHMSI K PACTBOPY MEpMAaHraHaTa Kajus
Pemenue 3a1a4 v BbINOJHEHUE BrinonHeHnue ynpaxxHeHH 0 TeME «APEHBI», HA COCTABJICHUE
52 | ympakHeHH YPAaBHEHUM peaklnui, COOTBETCTBYIOLIMX 3aJaHHBIM CXEMaM,
COJIep>KalllM HEU3BECTHBIE BellecTBa. Pemenue 3aaay
[IpupoiHBIE HCTOYHUKHU IIpupoaHbIE HCTOYHUKH YTIIEBOAOPOIOB. [IpUpOIHbINM U IOy THBIN
53 | YIVIEBOJOPO/IOB. Hedrp, raz, yrons. | HeQTsHBIE ra3bl, UX COCTaB, UcHoJb30BaHue. HedTh Kak cmech
[TepBuunas nepepadoTka yrieBozopoaoB. [lepBuunas nepepadorka HedTr. KameHHbIH
YTII€BOAOPOIHOTO ChIPbSI yIoJib
54 ['myOoxkas nepepadboTka HeTH. Bropuunas nepepaborka Hegtu. Kpexunr nHedtu. [uponus.
Kpekunr, pudopMuHr Pudopmunr
55 | I'eneTnyeckas CBsI3b MEKIY ['eneTrueckasi CBA3b MEXKAY PA3JIMYHBIMU KJIACCAMU
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Pa3jINYHbIMU KJIaCCaMH

YIIICBOAOPOOAOB. KauecTBeHHBIC PCaKk Ha HCIIPCACIIbHBIC

YTJIEBOAOPOJIOB YTJIEBOJOPOIbI
["asioreHonpoun3BoHbIE ["asoreHonpon3BoAHbIE YIIIEBOAOPOAOB. CTpoeHueE, 1
YIJIEBOJOPOAOB HOMEHKJIATypa, n30Mepusi, GU3NYECKrue 1 XUMUIECKIE CBONCTBA.
Peaknuu 3aMenieHus rajioreHa Ha TuApOKCHII, HUTPOIPYIIITY,
nuaHorpynny. JleiicTBue Ha rajloreHIpoOn3BOHbIE BOJHOTO U
56 CIIUPTOBOTO pacTBopa mienoun. CpaBHEHUE PEaKIMOHHOMN
CIIOCOOHOCTH AJIKUJI-, BUHUJI-, PEHUII- U OCH3WITaJIOT€HHUIOB.
[IpuMeHeHUE TaoreHnpon3BOAHbIX. croap30Banue
raJIOTEeHIPOU3BOIHBIX B OBITY, TEXHUKE U B cuHTe3€. [lonydyenue
QJIKAHOB BOCCTAHOBJICHHEM HOJAIKAHOB MOJI0BOJOPOJIOM.
OGoGmaroree MoOBTOpeHHne 1o TeMe | CocTapienne GopMyIT i HA3BAHWI YIIICBOIOPOJIOB, HX FOMOJIOTOB, | -
«YTIeBoAopoabl» 3alluTa MPOEKTOB | MU30MEPOB. 3aJaHUsl IO COCTABJICHUIO YPABHEHUI PEaKIIMil C
57 | « ITpupoaHblii ra3 Kak OCHOBa Y4aCTHUEM YIJIEBOJOPOJOB; PEAKLINN, HIITIOCTPUPYIOIINX
WHTETpallii SKOHOMUK Pa3HBIX TF€HETHUYECKYIO CBSA3b MEX/Y PA3IMUYHBIMU KJlacCaMu
CTpaH» YIJIEBOJOPOIOB
O6o0matoiiee nmoropenue no teme | CocrarieHue GopMys U Ha3BaHUM YTIIEBOJIOPOJIOB, UX TOMOJIOTOB, 1
«YTeBoopoAb» 3alluTa MPOEKTOB | M30MEPOB. 3aJIaHU [0 COCTABIICHUIO YPABHEHUI PEaKLMii ¢
58 | « [IpupoanbIii Ta3 Kak OCHOBA YYaCTHEM YIJIEBOJIOPOOB; PEAKIIUH, MILTIOCTPUPYIOIIHNX
WHTETpalyi SKOHOMHK Pa3HbIX TF€HETUYECKYIO CBSI3b MEXKIY Pa3JIMUYHbIMU KJIacCaMU
CTpan» YIJIEBOJOPOIOB
59 KonTpomnsHas padora Ne2 o Teme KonTpouib 3HaHU 110 TeMe «YTIE€BOIOPOIABI 1
«YTIIEeBOIOPOABD)
Tema 4. Kuciopoacoaepxaiiue opranuieckme coeJuHeHnst 19 yacoB
Pabota nan ommOkamu. CriupThl Cnouptel. HoMeHknaTypa 1 u3omMepusi CiupToB. TOKCHYECKOE 1
60 JeWCTBUE HA OpPTaHU3M METaHOJIa U dTaHoja. DU3NUECcKue

CBOMCTBA MNPCACIbHBIX OAHOATOMHBIX CIIMPTOB
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61

XHUMHUUYECKHE CBOMCTBA U MOJTyUYEHUE
cnupTtoB. [IpocTbie adups

XUMHUYECKHE CBOMCTBA CIUPTOB (KUCIOTHBIE CBOMCTBA, pEaKluu
3aMeIleHUs] TUAPOKCHIIBHON TPYIIIBI HA TaJIOreH,
MEXMOJIEKYJIIpHAs: U BHYTPUMOJIEKYJISIpHAS IETHApaTals,
OKHUCIICHHE, PEAKI[UU YTIIEBOJIOPOIHOTO pajuKaia). AJIKOTOISTHI.
[Munponus, ankuarpoBaHue (CHHTE3 MPOCTHIX A(HUPOB 1O
Buinbsimcony). IIpomeliieHHbIil cuHTe3 MeTanoua. [Ipocteie
3¢uUpPbI KaK U30MEPbI MPEEIbHBIX OTHOATOMHBIX CITUPTOB.

CpaBHeHue ux GU3NYECKUX U XUMUYECKUX CBOMCTB CO CIUPTaMHU.

Peaknus paciienieHust IpocThiX 3(pUpPOB HOI0BOAOPOIOM

62

XHUMHUYECKHE CBOMCTBA U MOTyUCHUE
crupToB. [IpocThie a¢dups

XVMHYECKUE CBOWCTBA CIUPTOB (KUCIOTHBIE CBOMCTBA, PEAKIIU
3aMEILEeHNs] TUAPOKCWIBHON IPYIIIBI HA TAJIOTEH,
MEXMOJIEKYJIIpHAsl U BHYTPUMOJIEKYJISIpHAsL IerUApaTanus,
OKHCIIEHUE, pEeaKlUU YTJIEBOJOPOIHOTO paguKaia). AJIKOTOJSTHL
['uaponus, ankunupoBaHue (CUHTE3 MPOCTHIX AIPUPOB MO
Bunbsimcony). IIpombiienHblil cuate3 metanosna. [Tpocteie
3(UpBI KaK U30MEPHI MPEAEIbHBIX OJJHOATOMHBIX CIIUPTOB.

CpaBHeHue ux (pU3NYECKUX U XUMUYECKUX CBOMCTB CO CIUPTaMHU.

Peakiusi pacuienyieHust IpocThiX 3(pUpOB HOI0BOAOPOIOM

63

[IpakTruueckas padota Ne4.
[Tonyyenue OpomdTaHa

[Tonyuenue OpomdTana u3 3TaHosa U Opomuaa Harpus. [IpaBuna
TEXHUKU 0€30MaCHOCTU IpH paboTe B XUMHUYECKOU J1a00paTopuu

64

MHOroaroMHsbI€ CIUPTHI

DTHIICHTIIUKOJIb U TIIUIEPUH, UX (U3UICCKUE U XUMHUYCCKUE
cBoiicTBa. CHHTE3 TUOKCAHA M3 ATHJICHIIIMKOIA. TOKCUYHOCTD
ATWIECHTIMKOJsA. KaduecTBeHHas peakiysi HA MHOIOaTOMHBIE
criupthl. JlemoHcTpanun. KauecTBeHHas peakuus Ha
MHOT0aTOMHBIE cIUPTHL. JIJabopaTtopHbIe ONbBITH. 6. CBOMCTBa
TJIMIEpUHA

65

deHokl

@®enoubl. HoMenkiiarypa u uzoMmepusi. BzanmHoe BIMsiHUE TPYIIII
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aTOMOB Ha npumepe ¢eHona. GU3NIECKUEC U XUMHUSCKHE
cBoiicTBa (peHoa u kpe3osoB. KucnotHele cBoiicTBa (DEHOIOB B
CpPaBHEHHUU CO CIIUpTaMu. Peakiinu 3aMenieHns B 0€H30JIbHOM
KOJIbIle (TajoreHnpoBaHue, HUTpoBanue). Okucinenue HeHoIoB.
KauecTtBennsie peakiuu Ha ¢eHoi. [Ipumenenue gpenomna.
Hemonctpanuu. KauecTBeHHbIE peakiiny Ha (EHOJIBI.
JlaGopaTtophsbie onbIThl. 7. CBolicTBa (heHonMa. KauecTBeHHBIE
peakuy Ha (PEHOIBI

Pemenue 3aJa4 1 BBIIIOJIHCHHC

Brinonnenue ynpaxaeHuit no teMe «CrnupTsl U PeHOTBI», Ha

66 | ympakHeHH COCTAaBJICHUE YPABHEHUU pEeakIMi, COOTBETCTBYIOLINX 3aJaHHBIM
cXeMam, COAEepKalllMM HEU3BECTHBIEC BelllecTBA. Penenue 3amau
KapGonuibHble COeTMHEHUS DneKTpOHHOE CTpOoeHUE KapOoHWIbHOU rpyibl. HoMeHnknarypa,
HOMEHKJIaTypa, U30MEPHs], PEAKIIUA | U30MEPHUS albACTHIOB. AJIbIETU/IBI U KETOHBI. DU3NYECKUE
MPUCOCTUHEHUS cBOMcCTBa hopMabAeruia, alieTanbaeruaa, aerona. [loustue o
67 KETO-€HOJbHOW TayTOMEPUU KapOOHUIIBLHBIX COCTUHEHUMH.
Peakiiuu npucoeamHeHust BOIbI, CIMPTOB, IIMAHOBOAOPO/IA U
ruapocyibdura Hatpusi. CpaBHEHHE PEaKIIMOHHON CIIOCOOHOCTH
aJbJECTUIOB M KETOHOB B PEAKLMSIX TPUCOCTNHEHUS
XUMHYECKHUE CBOMCTBA U METOMBI Peaknuu 3amenienrs atomoB Bojopoza rpu D-yriepoagHoM atome
MOJTy4EeHHS] KapOOHUITBbHBIX Ha ranored. [lomumepuzanus hopmanbieruaa v aleTanbIeruia.
COEMHEHUN CuHTe3 CIMPTOB B3aUMOICUCTBUEM KapOOHUIIBHBIX COSAMHEHHH C
peaktuBoM ['punbspa. OkucieHne KapOOHUIBHBIX COCTUHEHHM.
68 CpaBHeHHE OKHCIICHHS abJeTHI0B U KeTOHOB. BoccTanoBeHNe

KapOOHWMIIBHBIX COSMHEHUH B CIUPTHI. KauecTBeHHbIE peakIuy Ha
anpaeruanyo rpynmny. OcobenHoctu popmanpaeruaa. Peakims
dbopmanpaeruaa ¢ peHoaoM. MeTo bl oTydeHUs KapOOHMITIbHBIX
coeaquHeHui. [lemoncrpanun. OnpeneneHue ajabIerujioB Ipu

33




IIOMOIIIM KaYCCTBCHHBIX peaKuHﬁ. Oxuciienue AJIbACTHU 0B
IICPMAHTI'aHATOM KaJIHA

69

[Ipaktrueckas padora Ne5
ITonydenue anerona

[lonydenue aneToHa U3 amerara KajablHs U U3yYEHUE €r0 CBOMCTB.
[TpaBusa TexHUKU 0€30MAaCHOCTH MPH pabOTE B XUMUUECKOIN
nabopaTopuu

70

KapOoHOBBIEC KHCIIOTHI

KapOoHOBBIE KHCIIOTBI. DJIEKTPOHHOE CTPOCHHE KapOOKCHIIbHON
rpynnsl. ['oMonornyeckuii psa npeaeabHbIX 0JTHOOCHOBHBIX
KapOOHOBBIX KUCIOT. Pu3nueckue CBOCTBa KApOOHOBBIX KUCIIOT.
XVMHYECKUE CBOWCTBA KapOOHOBBIX KUCIOT. KucioTHbIE CBOMCTBA
(U3MEHEeHHE OKpPacKU UHJIUKATOPOB, PEAKIIMH C aKTUBHBIMU
MeTaJUIaMH, OCHOBHBIMHM OKCHJIAMH, OCHOBaHUSIMHU, COJISIMH).
W3meHeHune cuiibl KapOOHOBBIX KUCIIOT IIPU BBEIEHUH JTIOHOPHBIX U
aKLENTOPHBIX 3aMecTuTeneil. BzaumonenictBue kapOOHOBBIX
KHUCJIOT CO criupTamu (peakius stepudukanun). ['anorenupoBanue
KapOOHOBBIX KUCJIOT B OOKOBYIO 1Ienb. OCOOEHHOCTH MypPaBbUHOM
KHUCJIOTHI. BaxkHeime npeacTaBuTeNn Kiiacca KapOOHOBBIX
KHUCJIOT U UX TpUMeHeHHe. [loryueHne MypaBbMHOM U YKCYCHOM
KHCJIOT B IPOMBIIIEHHOCTH. Bricine kKapOOHOBBIE KUCIIOTHI.
[I{aBesneBasi KUCAOTA KaK MPEACTABUTEND TUKAPOOHOBBIX KUCIIOT

71

[TpakTuueckas padota Neb.
[TosnydyeHre yKCyCHOM KHUCJIOTBI

[Tomy4yeHue yKCyCHOM KHCIIOTHI U3 alleTaTta HaTpUsl U U3yUYCHHE €€
cBoicTB. [IpaBmia TexHuku 6e30macHOCTH ipu paboTe B
XUMHYECKOH JabopaTopuu

72

OYHKITMOHAIbHBIE TTPOU3BOIHBIE
KapOOHOBBIX KHCIIOT

IlonydeHnue XJIOpPaHTUAPUIOB U AHTUAPUAOB KHUCIIOT, UX THIPOJINS.
[Tosrydenue ci0XXHBIX 3(UPOB C UCIOIB30BAHUEM
XJIOPAHTUJPHUIOB U aHTUAPUIOB KUCTOT. CliokKHBIE 3(PUPBI KaK
M30Mephl KapOOHOBBIX KUCIOT. CpaBHEHUE (PU3HUUECKUX CBOMCTB U
PEaKIMOHHON CIOCOOHOCTH CJIOKHBIX 3(PUPOB U U30MEPHBIX UM
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KapOOHOBBIX KUCIOT. ['Haponn3 ciiokHbIX 3pupoB. CUHTE3
CIOXHBIX 3GUPOB PeHoI0B. CrokHbIE IPUPHI HEOPTAHUIECKUX
kucioT. Hurpornuuepun. Amuast. Conu kKapOOHOBBIX KHCIIOT, UX
TEPMUUECKOE PA3JI0KEHUE B IPUCYTCTBUM I11esioun. CUHTE3
KapOOHUJIbHBIX COCTMHEHUMN Pa3IOKEHUEM KaIbIIUEBBIX CONIEH
KapOOHOBBIX KHUCIJIOT

[TpakTudeckas pabora Ne7.

CuHTe3 sTHIIaneTaTa U3 yKCyCHOW KHCIIOTHI M 9TaHoia. [IpaBuna

3 [Tonyuyenue sTrnanerara TEXHUKU 0€30MaCHOCTU IIpH paboTe B XUMHUYECKOU J1a00paTopuu
MHuoroo6pa3zue kap6oHOBbIX KUCHOT | [IpencTaBnenue o HenmpeneabHbIX, apOMaTHUYECKUX U
74 JTUKapOOHOBBIX KUCI0Tax. OCOOCHHOCTH UX CTPOCHHMSI U CBOMCTB.
3HaueHue KapOOHOBBIX KHCIIOT
Pemenue 3a1a4 v BBIIIOJIHEHUE Brinonnenue ynpaxaeHuit mo teme «KapOoHOBBIE KUCIOTH», HA
YIPaXXHEHU N COCTAaBJICHUE YPABHEHUM pEeaKIui, COOTBETCTBYIOIINX 3aJaHHBIM
75 cxeMmaM, COJACp KalllMM HEU3BECTHBIC BelleCcTBA. PeleHue 3aaay,
BBIBOJ] MOJIEKYJISIPHOM (hOPMYJTbI KAPOOHOBBIX KHUCIIOT.
CocraBiieHue CXeM CHHTE3a 33JJaHHbIX COSIMHEHU
[Ipaktuueckas pabora Ne§. Pemrenne kaueCcTBEHHBIX 3a71a4 HA PACIIO3HABAHUE
Pemenue skcnepuMeHTaIbHbBIX KHCIIOPOACOJAEPKAIUX OPTaHUYECKUX COCAMHEHHI
76 | 3amay mo Teme
«Kucnoponcoaepxamue
OpPraHMYECKHE BELIECTBA»
O060061maromui ypok 1o teme 3aaHusl 10 COCTABJICHUIO YPABHEHUM PEAKIUi C yHaCTHEM
77 «Kucnoponconepxamue KHCIIOPOACOIEPKAIINX OPraHUYECKUX COEIUHEHUI; peaknid,
OpraHUYeCKUE COCTUHECHUS WUTIOCTPUPYIOUIUX TEHETUYECKYIO CBSI3b MEXKYy HUMH.
CocraBiieHuE ypaBHEHHUH 10 33JAHHBIM CXEMaM MPEBPALLCHUN
78 KonTtponrnas padota Ne 3 mo teme | KonTpons 3Hanuii o teme «Kucnopoacoaepxaiiyue opraHuuecKme

«Kucnopoacoaepxaiiue

COCIIMHEHUS
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‘ OPraHUYCCKUC COCANHCHUS

Tema 5. A30T- M cepocoep:Kalyue coeTMHEeHUs! 6 yacoB
79 AHanm3 KOHTPOJIBHOM paOOTHI. Crtpoenue aMrMHOB. AMHHOTPYIITIA, €€ SJICKTPOHHOE CTPOCHHE 1
AMUHBI
Apomatnueckue aMyuHBI. 3amuTa ApomaTndeckue aMuHbl. AHWIMH. B3auMHOe BIMSIHUE TPYTIIT 1
poekToB «Kpacuth, 4T0ObBI aTOMOB B MOJIEKYJI€ aHWJINHA. X UMUYECKHE CBOWCTBA aHMJINHA
YKPacCUTh» (OCHOBHBIE CBOICTBA, pEaKI[UU 3aMEILIEHUS B apOMaTHYECKOE
80 AJIpo, OKUCTICHUE, alinpoBanue). Jluazocoequnenus. [lomydenue
aMUHOB U3 CIIUPTOB M HUTPOCOEIMHEHU. [[puMenenne aHuInHa.
Hemonctpanuu. KauecTBeHHbIE peakiiui Ha aHUJIUH. AHWIMHOBBIE
Kkpacutenu. JJaboparopublie onbIThl. KauecTBeHHBIE peakiiny Ha
aHWJIMH
['eTeporukInyeckue COeTMHEHUS Tetepouukisl. PypaH U MUPPOIT KAK IPEICTABUTEIH ISTHWICHHBIX |
81 TeTEPOITUKIIOB. DJICKTPOHHOE CTPOSHHUE MOJICKYJIBI TTMPPOJIA.
KucnotHsie cBolicTBa nuppoda. Jlemoncrpanuu. Odpasiisi
TeTEPOIMKINICCKUX COSTMHEHUIN
[IlecTHuneHHBIC TETEPOITUKIIBI [TupuarH Kak MpeACTaBUTEb MIECTUYICHHBIX TETEPOIMKIIOB. 1
DNEKTPOHHOE CTPOCHUE MOJIEKYIIbI TupuanHa. OCHOBHBIE
82 CBOMCTBAa MUPUANHA, PEAKIIMH 3aMEIICHUS C apOMAaTHYECKUM
anpowm. [IpeacraBienue o6 umugazone, MUPUINHE, ypUHE,
MYPUHOBBIX U MUPUMHUIUHOBBIX OCHOBAHHSIX
[IpakTuyeckas pabora Ne 9. PelueHre Ka4eCTBeHHBIX 33124 Ha PACIIO3HABAHNE a30TCOACPIKALIIX | -
83 Pemenue skciepuMeHTaIbHBIX OpPraHWYECKUX COeTUHCHMHU. [IpaBuia TeXHUKU O€30IMaCHOCTH MPH
3a/1a4 1o TeMe «A30TcoAepIKaIue paboTe B XUMHUYECKO J1abopaTopuu
OpPTaHMYECKHE BEIICCTBA»
84 OG6o61aroLIee IOBTOPEHNUE 110 TeMe | 3a[aHus 110 COCTABICHUIO YPABHEHUH PEaKIii ¢ ydacTHeM a30T- U | £

«A30T- B cepocoiepKalue

CEpOCOJIEPKAINX OPTAHUYECKUX COSTMHEHUI; PEAKIUN,
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OPraHUYCCKHUC BCUICCTBA»

NITIOCTPUPYIOMINX TCHCTHYCCKYIO CBA3b MCKIY HUMU.
CocraBieHue ypaBHCHHfI I10 3aJaHHBIM CXCMaM HpeBpaHlCHI/Iﬁ

Tema 6. buosoruyeckue akTHBHbIE BellleCTBA 14 gyacosB
85 OO01ast xapakTepuCTUKa YTIEBOAOB | YTiieBoabl. MOHO- U qucaxapu/pl, monucaxapuabl. OyHKIUU 1
yriaeBoAoB. bruosiorndeckast pojib yrieBoJ0B
CrpoeHre MOHOCaxapuIoB. ['moko3a — (pu3udeckre CBOMCTBA, TMHEHHAS U ITUKINICCKas 1
86 JIHEHbIE U IMKIINYECKUE dbopmbl. DpykTO3a KaK U30Mep IIIHOKO3bI. JleMoHCTparuy.
CTPYKTYPBbI PacTBOprMOCTH yriIeBOJI0B B BOJIe U 3TaHOJE. JITabopaTopHbIe
onbIThl. 11. CBONCTBA IIIOKO3BI
XUMHUYECKHE CBOMCTBA XHUMHUYECKHUE PEAKIIUH TITIOKO3bI (OKHUCIIEHUE a30THOM KHUCIIOTOM, 1
MOHOCaxapu0B BOCCTAHOBJICHUE B IIECTUATOMHBIN CITUPT), KAYECTBEHHBIC
87 peaKkiuu Ha III0K03y. bpoXkeHue rimtoko3bl. JleMoHcTpanym.
KauecTBeHHBIC peaklu Ha III0K03Y. JJabopaTopHbIE OIBITHI.
KauecTBeHHast peakius Ha IIIIOKO3Y
Jncaxapuasl Hucaxapuasl. Caxaposa Kak NpeICTaBUTEb 1
88 HEBOCCTAHABJIMBAIOIIMX AUCAXapuI0B. ManpTo3a U J1aKT034,
nemioouosa. 'maponus aucaxapuaos. [lomydyeHnue caxapa us
CaxapHOM CBEKJIbI
[Tonmcaxapuasl ITomucaxapuasl. Kpaxmail, rimukores, nesmuioino3a. KauecTseHHas 1
89 peakius Ha kpaxMmadi. ['uaponus nonvcaxapunos. JlabopatopHbie
onbIThl. Onipe/iesieHNe Kpaxmaa B MPOJyKTaX MUTaHUs
Pemenue 3a1a4 v BBIMOJIHEHUE BrinonHeHnne ynpaxHEHU IO TEME « Y TJIEBOAbD, HA COCTABIICHUE 1
90 | ynpaxxkneHu#t 3anura MpoeKTOB YpPaBHEHUM peakiuii, COOTBETCTBYIOIIMX 3aJaHHBIM CXEMaM,
«Cnankast )KU3Hb» COZEpKAalllMM HEU3BECTHBIC BellecTBa. Pemenue 3anau
Kupsl u macna Kupsbl kak cioxHbIe YPUPHI TIUIIEPUHA U BBICITUX KapOOHOBBIX 1
91 KUCI0T. OMbUICHHE XUPOB. [ maporenusanus ;kupoB. Mblia Kak

COJIN BBICHINX Kap6OHOB]E>IX KHCJIOT
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AMMHOKHCIIOTBI AMMHOKHCIIOTHI KaKk aM(oTepHbie coeAuHeHus. Peakuuu ¢ 1
92 KHCIIOTaMU U ocHOBaHUsIMU. OOpa3oBaHKE CIOKHBIX YPUPOB.
Jemonctpanuu. O6pa3iibl aMUHOKHUCIIOT
93 [Tentuasl. [loBTopenue. Ctpoenune | [lentuasl. [lentuaHas cBsi3b. AMUIHBIN XapakTep NENTUIHON 1
aToMa cBsa3u. ['maponus nentugos
benku. [ToBropenne. Xumuueckas benku. [lepBuuHasi, BTopU4Hasi U TPETUUHASI CTPYKTYPbI OCJIKOB. 1
94 | cBs3D KauecTtBennsle peakiuu Ha 6enku. JlabopaTopHbie ONBITHL. 12.
[{BeTHBIE peakiuu OEIKOB
CTpyKTypa HyKIIEMHOBBIX KHCJIOT. Hyxkneunossie kucnortsl. Hykneo3uasl. HykieoTuast. 1
95 | IloBTopenue. OKUCTUTENHHO- HykIienHOBBIE KUCIIOTHI KaK MPUPOAHBIE NOJUMEPBL. CTpoeHHE
BOCCTAaHOBUTEJIbHBIC PEAKLIMU JAHK u PHK. I'naponan3 HyKJIEMHOBBIX KUCIOT
buonornyeckas ponp HykJIenHOBBIX | HyknenHoBeie kucioTel. buonornyeckas pojab HyKJICHHOBBIX 1
96 | kucnort. [loBropenue. ['maponus kucnot. @ynkuuu JJTHK u PHK
coJIer
O6o0maroiee NOBTOPEHUE 11O 3agaHus 10 COCTABJICHUIO YPABHEHUN PEAKIUHI C yYaCTUEM 1
TeMaM «A30TCOAEPKALINE U a30Tco/IepKaIIUX U OMOJOTUYECKHA aKTUBHBIX OPraHUYECKUX
97 | GMONOTHUYECKH aKTHBHBIC BeecTB. COCTaBIeHUE YpPaBHEHNH 10 3aJAHHBIM CXEMaM
OPraHUYECKUE BELIECTBAY npeBpaiieHuii. Pacuersl mo xumudeckuM hopmysiaM BEIeCTB U
YPaBHEHUSIM XUMHUYECKUX PEAKLIHMA
KonTpomnbHas padora Ne 4 mo teme KoHTposnb 3HaHMit 10 TeMe «A30TcoepKaliue U OMOJIOTUIECKH 1
98 | «AzoTconepikaiue U OMOJIOTUYECKH | aKTUBHBIC OPTAaHUYECKUE BEIIECTBA»
AKTUBHBIC OPTAHUYECKHUE BELIECTBA»
Tema 7. BoicOkOMOJIEKYIsIPHBIE COeIMHEHUSA 4 yaca
Pabota nan ommOkamu. [lonumepsl. | [loHsTHE O BEICOKOMOJEKYISPHBIX BemecTBax. [lonumepusanus u 1
99 | IloBropenue. CTpyKTypHas TeOpUs | MOJUKOHJEHCAIMS KaK METO/Ibl CO3aHUs TTOJIMMEPOB.
OpraHUYECKUX COCTMHEHUN Cononumepusanus
100 | IlomuMepHBIE MaTEpUATIBI. OnacroMepsl. [IpupoHbINA U CHHTETUYECKUN KayUdyK. 1
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[ToBTOpEHME. DIIEKTPOHHBIE
3¢ eKTh B MOJIEKYJIax
OpPTaHMYECKUX COCAMHCHUI

CoBpeMeHHbIE TUIACTUKH (TTOTUITHIICH, TTOJUIIPOTTHIICH,
MOJIUCTUPOJI, TOJIMBUHWIXJIOPHU, (PTOpOILIACT,
MOJIUATUIICHTEpEePTaANIaT, aKpUI-OyTaAUEeHCTUPOIBHBIN MJIACTHK,
noyikapOoHaTel). [TpupoaHbIe U CHHTETHYECKHE BOJIOKHA.

[TonumepHbie MaTepuanbl. 3amuTa
poeKToB «IlimacTMaccoBbIN BEKY.

[IpupoaHbie U CHHTETUYECKHE BOJOKHA. JleMoHcTpanuu. O0pasibl
iactukoB. Kosekiust BonokoH. Ilonukonaencanus

101 | IToBTOpenue. OKUCIUTETHHO- STHJICHTIIMKOJIS ¢ TepedTaneBoil kucnoToi JlabopaTopHbIe OMBITHI.
BOCCTAHOBUTEJIbHBIE PEAKIIUH B 13. OTHOILIEHHE CHHTETUYECKHUX BOJIOKOH K pacTBOpPaM KUCJIOT U
OpraHUYECKON XUMHUHU 11eJ104Yen
[TpakTnueckas padora Ne 10. Pemenue skcriepuMeHTaIbHBIX 33/1a4 Ha pacllO3HABaHUE

102 | Pacnio3HaBaHue€ MIACTUKOB 1acTukoB. [IpaBuina TexHuku 0€300acCHOCTH P padboTe B

XMUMUYECKON Ja00paTOpuu
[Ipaktuueckas padora Ne 11. Pemienne skcriepuMeHTaNbHBIX 334a4 Ha pacliO3HABAHUE BOJIOKOH.
103 | PacmozHaBanue BOJIOKOH [IpaBuna TexHUKH O€30MaCHOCTU IIPH padOTE B XMMUYECKOU

nabopaTopuu

2 yaca pe3epBHOe BpeMs

Bcero: 105 yacos
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11 kaace

KouamnuecTBo
Coaep:xanue
Ne Tema ypoka 4acoB
Tema 1. Hemerasibl 31 yac
Knaccudukanus npoctsix BemiecTB. | Kmaccudukanms HeOpraHm4eckux BEIIECTB. DIEMEHThI MeTasuibl U | 1
Bonopon. BBogHBIN MHCTPYKTaX IO | HEMETAJUIBI M UX NOJIOkKEHKE B [leprnoanueckont cucreme.
1 | OXpaHe Tpyza Ha pabouem mecte 1 | Bogopog. [lonydyenue, pusnyeckue 1 XuMU4YECKUE CBONCTBA
TEXHUKE O€30MaCHOCTH. (peakiuu ¢ MeTaJlJIaMU ¥ HEMETAJJIAMU, BOCCTAHOBJIEHHE OKCHJIOB
[ToBTopenue. CTpoeHue aTroma u coneil). I'mapuasl. TOMIMBHBIC SJIEMEHTHI.
Jemonctpanuu. I'openne Bogopoaa
[Tpaktuueckas padora Ne 1. Pemenune s3xcrniepuMeHTanbHOM 3aa4U 110 MTOJYYEHUIO BOIOPOAA. 1
2 | [lomyuenue Bogopoaa [IpaBuia TexHUKHA O€30MACHOCTH TIPU paboTe B XMMUUECKOU
nabopaTopuu
I'anorens. [loBTOpeHue. ["anorensl. O61Iast XxapakTepUCTUKA MOATPYIIBI. DU3NYECKUE 1
[lepnonnyeckunii 3aK0H CBOMCTBA NPOCTHIX BELIECTB. 3aKOHOMEPHOCTH U3MEHEHUS
3 OKHCIINTEIIbHON aKTUBHOCTH TaJIOTEHOB B COOTBETCTBHHU C UX
MOJIOKEHUEM B nieproinyeckoi tadbnuue. [lopsiok BeITeCHEHUS
raJIOTEHOB U3 PACTBOPOB TAJIOINEHUIOB
Xiop. IloBropenune. Xumuueckas XJ10p — Moy4yeHue B MPOMBIIIEHHOCTH U JIa0OpaToOpHH, 1
4 | cBA3p peaKkuy ¢ METAJJIaMH U HEMeTaulaMu. B3anMoiercTBue xJjopa ¢

BOJIOW U pacTBOpamu wienouen. Jlemoncrpamuu. [lomyyenue xmopa
(ombIT B ipobupke). Jlaboparopusie onbiTh. 1. [lomyuenue xyiopa
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N M3YYCHHUC CT'0 CBOMCTB

Kucnopoansle coemuHeHns XJopa.
[ToBTOpenue. CTpoeHue BeEecTBa

KI/ICJ'IOpOI[HBIC COCIMHCHUA XJI0pAa. FI/IHOXJIOpI/ITLI, XJIiopar u
MCPXJIOPAThl KaK TUITMYHBIC OKUCIIMTCIIN. I[eMOHCTpaHI/II/I.

3) OxucIUTENbHBIE CBOWCTBA PACTBOPA TMITOXJIOPUTA HATPUSL.
JlaGopatopHbie onbITH. 2. O3HaKOMIJIEHUE CO CBOMCTBAMU
XJIOPCOJIEPKAIIUX OTOEIMBATENEH
XmopoBoaopoa. ConsHas kuciiota. | ['anoreHoBo1opopl — MOJyYEHUE, KUCIOTHBIE U
6 IToBTOpeHne. OCHOBHBIE KIacChI BOCCTAHOBUTENIbHBIE CBOKCTBA. COJIsIHAsA KUCIIOTA U €€ COJIU.
BEIIECTB KauecTBeHHbBIE peakliiy Ha TAJIOTeHUI-UOHBI JJabopaTopHbIe
onbIThl. KauecTBEHHAsI peakivs Ha rallor€HUIMOHBI
[Ipaktuueckas padora No 2. Pemienne 3xcriepuMeHTaNbHBIX 3a4a4 10 MOIYYECHHUIO
7 | [lomydeHue XJa0poBOaOpOIa U XJIOPOBOAOPOAA U COJITHOM KUCTOTHI. [IpaBuia TeXHUKU
COJISTHOUM KHUCJIOTHI 0€301acCHOCTU P pabOTEe B XMMUYECKON JJabopaToOpun
®dTop, OpoM, MOl U UX coeAHeHUs | DU3HUYECKHE CBOMCTBA MPOCTHIX BenlecTB. OCOOEHHOCTU XUMUU
3 dropa. OcobeHHocTn xumuu 6poma u noja. Kauectsennas
peakuus Ha WoA. JemoncTpaunu. OnbITel ¢ OpOMHON BOAOK.
JlaGopatopnsbie onbiThl. 3. CBOMCcTBA OpoMa, MOJa U UX COJIeH
9 XaNbKOT€HbI DneMeHTHI MOATrpyNIbl Kuciopoaa. O01mas xapakTepucTHKa
noarpynnbl. Pu3nyecKue CBOMCTBA IIPOCTHIX BELIECTB
O30H — amoTpoIHas O30H Kak ajuoTponHas Moaudukamus kuciaopoaa. [lomyuenue
10 MoIU(UKALMS KHCIOPOaa 030Ha. O30H Kak oKUCIUTENb. [l03UTHBHAS U HETaTUBHAS POJIb
030HA B OKpyXkatoieit cpene. CpaBHEHHE CBOWCTB 030HA U
KHCJIOpoJa
[Tepokcua Bomopoaa u ero Bona u nepokcur BOgopoaa Kak BOJOPOJHbBIE COCIMHEHUS KUCIIO
11 |MPOM3BOAHBIE poJia — cpaBHeHHUE CBOMCTB. [lepokcu Bomopoia Kak OKUCIUTENb

1 BOCCTaHOBUTENb. [lepokcu bl MmeTasioB. JlabopaTopHbIE ONBITHI.
Paznoxxenue nepokcuaa Bojoposa. JIJabopaTopHbie OTBITHI.
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OxkwuceHne noaNA-HOHOB MEPOKCUIOM BOJIOPOIa B KUCIION cpesie

12

Cepa

Cepa. Amotpornus cepbl. PU3NUECKUE U XUMUYECKHUE CBOMCTBA
cepbl (B3aMMOJEHCTBHE ¢ METAJUIAMH, KUCIIOPOJIOM, BOJIOPOJOM,
pacTBOpaMH IIEJIOYEH, KUCIOTaMU-OKUCIUTEISIMU).
Hemonctpaunu. [1naBnenue cepol. ['opeHune cepbl B KUCIOPOAE.
BzanmopaencTBHe xkese3a ¢ cepou

13

Ceposomopoa. Cynbhums.
CepHuUCTBIN ra3

CepoB0oIOpO — TOJIyYCHHUE, KUCIIOTHBIE M BOCCTAHOBUTEIIHLHBIC
cBoricTBa. Cynbduapl. CEpHUCTBIN ra3 Kak KUCIOTHBINH OKCHI.
OKuCIUTEIBHBIC M BOCCTAHOBUTEIIBHBIC CBOMCTBA CEPHUCTOTO
ra3a. [loaydeHue CepHUCTOTO ra3a B MPOMBIIIIICHHOCTH U
naboparopun. CepHHCTast KUCJIOTa U €€ cou. JleMoHCcTpaIuy.
['openune cepoBosoposa. Ocaxenne cyiabdpuaor. CBoicTBa
CEPHHUCTOTO rasa

14

CepHblll aHTUIPU U CEPHAS
KHCJIOTa

Cepnpiit anruapua. CepHas kucinora. CBoMCTBa
KOHLIEHTPUPOBAHHOMW U pa30aBIeHHON CepHOM KUCIOThI. [elicTBre
KOHIIEHTPUPOBAHHOW CEPHOM KUCJIOTHI HA caxap, METAJLIbI,
HEMeTaJulbl, CyJbhuabl. TepMuyeckas yCTOMUUBOCTD CyJIb(aTOB.
KauecTBeHHas peakuusi Ha CEPHYIO KACIIOTY U €€ COJIN.
JleMoHcTpanuu. /lelicTBuE KOHLIEHTPUPOBAHHON CEPHOM KHUCIIOTHI
Ha Mefb U caxapo3y. JlabopaTopHsbie onbIThl. 4. 3yueHne CBONCTB
CEpHOM KHUCJIOTHI M €€ COJIEN

15

Petienue 3a1au 1 BBIMOJTHEHUE
YIPaXKHEHU PACYCTHBIX 3a]1a4 110
XUMUYECKUM (hopmyiaM u
ypaBHCHUSIM

BrinonHeHnue ynpaxxHeHU 0 TeMam «l aJloreHs» u
«XaJbKOT€HbI», HA COCTABJIEHUE YPABHEHHUM PEAKIUN,
COOTBETCTBYIOLIMX 33IaHHBIM LIENOYKAM ITpeBpalleHui. Pemenne
pacUeTHBIX 3aJ1a4 0 XUMUYECKUM (hOopMyJiaM M YPAaBHEHUSIM

16

DJIeMEHTBI OJArPYIIIbI a30Ta

OneMeHThl oArpynmbl a3ota. O0mas XxapakTepucTUKa
noarpynnbl. Pu3nyecKue CBOMCTBA IIPOCTHIX BEILECTB
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17

A3sor

Aot u ero coeauHeHusi. CTpoeHne MojeKybl azota. Gusndeckue
U XMMHUYECKUe CBOMCTBA a3oTa. [lomydenue a3ora B
MIPOMBIIINIEHHOCTH U Jlabopatopun. Hutpuas

18

AMMMAaK U COJIM aMMOHUSI

AMMUHaK — ero nosyueHue, Gu3ndeckrue U XUMHUECKHUe CBOICTBA.
OcHOBHBIE CBOWCTBA BOJIHBIX PACTBOPOB aMMHaka. Conu
amMoHus. [loBeaeHue coneil aMMOHMS P HarpeBaHUU. AMMUAK
KaK BoccTaHoBuUTeNb. [ [puMenenne ammuaka. JleMoHcTpanuu.
PactBopenune ammuaka B Boje. OCHOBHBIE CBOMCTBA pacTBOpa
ammuaka. Katanurtudyeckoe okucieHue ammuaka. JlabopatopHsie
OMBITHL. 5. MI3ydeHne cBOWCTB BOJHOTO pacTBOpa aMMHaKa. .
CBoiicTBa coneil aMMOHMS

19

[Ipaktuueckas padora Ne 3.
[Tonyyenue ammuaka u U3ydeHue
€ro CBOMCTB

Pemenue skcriepuMeHTaIbHBIX 33124 10 MOJIYYSHUI0 aMMHUaKa
M3Y4YEHUIO ero cBorcTB. [IpaBuia TexHuku 6€30nacHOCTH TIPH
paboTe B XUMHUECKOI JIabopaTopuu

20

Oxkcuasl a3ora

Oxkcupl a30Ta, UX nojaydeHue u ceorcra. Oxeun azora(l).
Oxkucnenue oxcuna azora(ll) kucinoponom. lumepuzanus okcuaa
azota(IV). Azotucras kuciora u ee coiar. HUTpuThl kak
OKHUCJIUTENN U BoccTaHOBUTENH. [lemoHcTpanmu. [Tonyuenue
okcujia azota(ll) u ero okucieHue Ha BO3AyXe

21

A30THAs KUCJI0TA U €€ COJIA

A3OTHast KuCiI0Ta — (PU3NYECKHE U XUMUYECKUE CBOMCTRA,
noxyuyeHre. OTHOILIEHHE a30THOM KUCIIOThI K METAJIJIaM U
HEeMeTajlaM. 3aBUCUMOCTb MPOAYKTa BOCCTAHOBIICHUS a30THOM
KHUCJIOTBI OT AKTUBHOCTH METAJLJIA U KOHLIEHTPALUH KACIIOTHL.
TepMmuueckasi yCTOWUUBOCTh HUTPATOB. /leMoHcTpauuu. JlenicTBue
a30THOM KUCJIOTHI HA MeIb

22

®docdop

docdop u ero coenunenus. Amiorponus pocpopa. XuMuyeckue
cBoricTBa docdopa (peakiuu ¢ KUCIOPOJOM, TaJIoTeHaAMU,
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MeTaJlJIaMH, CJIO)KHBIMH BEIECTBAMU-OKUCITUTEIISIMH, IIIETI0YaMH ).
[Tomrydenue u mpumenenue gocdopa. Jlemonctpaiuu. ['openne
dhocdopa B kucaopoje

23

dochopHblit aHTUAPUT U
dbochopHbIE KUCTOTHI

dochopusriii anruapua. Oprodochopnas u metadochopHas
KHCJIOTHI ¥ UX coyi. KadecTBeHHas peakius Ha opTodocdats.
®ochunsr. Dochun. Oxeng Gochopa(lll), pochopucras kucmora
u ee conu. JlemoHcTpanuu. Bzanmoneticteue ¢pocdopHOTro
anruapuaa ¢ Bojaoi Jlaboparopusie onbiThl. KauecTBeHHas
peakuust Ha GocdaT-noH

24

Yraepon

Yraepon. Annorponus yriepona. CpaBHEHUE CTPOEHUS U CBOMCTB
rpadurta u anmaza. QyiepeH Kak HoBast MOJIEKYJIsipHast opMa
yriepoja. I'paden kak MoHOCTOM rpaduTa. YriaepoaHbie
HAHOTPYOKHU. YTOJIb. AKTUBHUPOBAHHBIN YToJib. ACOpOITHS.
Xumuyeckue cBorctBa yris. Kapouasl. ['uaponus kapouaa
KaJIbIUs U KapOua amomunus. Kapouabl mepexo HbIX METaIIOB
KaK CBEpXIpOUHbIe MaTepuabl. JlemoncTpanuu. OOpasiisl
rpadura, anmasa

25

CoenuHenus yriiepoja

Oxkcunpl yriepoaa. OOpa3oBaHH€e yrapHOTO ra3a MpH HEMOJIHOM
CrOpPaHHH YIJIS. YTOJIb ¥ YTAPHBIN ra3 Kak BOCCTAHOBUTEIIN.
Peakuus yrapHoro rasa ¢ paciiaBamu menoueid. Cunres
dbopMHaTOB U OKCANATOB. YTJIEKUCIBIN ra3. YTrojibHas KUCIOTa U
ee conu. [ToBeneHne cpeqHUX M KUCIBIX KapOOHATOB MpHU
HarpeBaHuu. JlemoncTpanuu. ['openue yrapHoro rasa. TymieHue
IJIAMEHU YIJIEKUCIIBIM Ta30M. Pa3noxxenue mpamopa.
JlabopaTtopHsie omnbIThl. 7. KauecTBeHHas peakiys Ha KapOOHAT-
noH. Pa3noxxenue ruipokapOboHaTa HaTpusi

26

[Tpaktuueckas padora Ne 4.

Pemenue OKCIICPUMCHTAJIBHEBIX 34444 IO IMOJIYUYCHHIO YIJTICKHUCIIOTO
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HonyquHe YIIICKHUCIIOTO Ira3a

raza. [IpaBuia TexHukn 6€30MaCHOCTH TPU PabOTe B XUMUICCKOU
Jab0paTopuu

Kpemuuit Kpemuuii. CBoiicTBa mpocTOro BeniecTsa. Peakuuu ¢ xiaopowm, 1
27 KHCJIOPOJOM, pacTBopamMu 1enoueil. Jlemonctpanuu. O0pasiibl
KPEMHHSI
CoenuHeHUs1 KpeMHUS Oxcu KpeMHHUsI B IPUPOJIC U TeXHUKe. KpeMHUeBbIe KHCIIOTHI U 1
ux coiu. 'maponus cunmkaroB. CuiiaH — BOJOPOAHOE
28 coenuHenue kpemuus. Jlaboparopueie onbIThl. 8. McnibiTanue
pacTBOpa CUIIMKATA HATPUS UHAMKATOPOM. 9. O3HaAKOMIICHHE C
oOpa3laMu MPUPOJIHBIX CUITUKATOB
[Ipaktuueckas padora Ne 5. Pemenne kauecTBEHHBIX SKCIIEPUMEHTANBHBIX 3a7a4. [IpaBuina 1
29 | BoinmonaHeHWE SKCIEPUMEHTANIBHBIX | TEXHUKH 0€30ITaCHOCTH MPHU padoTe B XUMUYECKOU TabopaTopuu
3axad 1o reMe «Hemerauien)
O6o0maroiee noBTopeHue o Teme | Pemenue 3a1a4 v BBIMOJIHEHUE YIIPAXKHEHUH, TO3BOJISTFOIINX 1
30 | «Hemerammbl. 3amuTa MpoOeKTOB CUCTEMATU3UPOBATH U 0O0OOIIUTH MMOTYUYEHHBIE 3HAHUS IO TEME
«I'maBHas peakius «HemeTamibn
31 Kontpoarhas padota Ne 1 mo teme | KonTpons 3Hanuii no teme «HemeTamib 1
«Hemeramnb
Tema 2. Metasibl 30 yacoB
Pabota Han ommobkamu. CBovictBa u | OOmmit 0630p 271eMEeHTOB — MeTauioB. CTpOeHUE U CBOMCTBA 1
3o | METOZBI MOMYHEHHS METAIIIOB MPOCTBIX BEIIECTB-METAIIIOB. MeTauin4yecKrue KpUCTalINYeCKUe
peuretku. [Tomyuenne meraios. JJemonctpannu. Komneknus
MetasuioB. Kosuekiusi MUHepasioB U pyJl
33 CrnaBbl XapaKTepucTHKa HanGolIee H3BECTHBIX CILIABOB. JleMOHCTpauy. | -
Komnekus «Kene3o u ero cruiaBey
34 O6mrast xapaktepuctuka menounsix | Illemodnsie MeTamibl — o0Ias XapaKTepUCTUKA MOATPYIIIIHL. 1

MCTAJIJIOB

CBoiicTBa 1IET0YHBIX MeTAIIOB. JlemoHcTpauu. OKpaliuBaHue
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INTaMCHHU COJIAIMH IICJIIOYHBIX MCTAJJIOB. Ha60paT0pHI>IC OIIBITHI.
10. OKpaHIHBaHI/IC IIJIJaMCHH COCIMHCHMAMMU MICIIOYHBIX MCTAJIJIOB

35

Harpuit u kanuii

Hatpnii n kanmi — NnpeacTaBUTENN MIEIOYHBIX METAJIOB.
XapakTepHble peakiiuy HaTpud U Kaiud. [lonyyeHue menouHbix
MeTaJoB. JlemoHcTpanuu. B3anmonencTBue HaTpus ¢ BOJIOK.
JlaGopartopusbie onbIThl. 11. O3HAKOMIIEHHE C MUHEpaJIaMU U
BAKHEUIIMMU COETMHEHHSIMU I1IEJIOYHBIX METAJIJIIOB

36

COGIII/IHCHI/IH HaTpHAg U KaJIusAd

Coenunenus Hatpus v kanus. Coa U €IKUii HaTp — BayKHEUITHE
coenuHenus Hatpus. Jlaboparopusie onbiThl. 12. CBoOlicTBa
COEIMHEHUH IIEJTOYHBIX METAIJIOB

37

OO61ast xapaKTepUCTHKA 3JIEMEHTOB
riaBHOW noarpyisl [ rpymnme

bepwiunii, Maraui, meJaI09YH03EMEIbHBIE METAILIBI.
AMbOTEepHOCTH OKCH/IAa U THAPOKcHaa oeprinns. OKpacka
IJIAMEHU COJIIMU IIEJTOYHO3EMEBHBIX METAIUIOB. JleMOHCTpaluu.
OkpammBaHue MIAMEHH COJISIMU IIEJIOYHO3EMEIBHBIX METAIIJIOB.
JlaGopatopusbie onbITh. 13. OkpamrBaHue MmiaMeHu
COCIMHECHMSIMH IIET0YHO3EMEILHBIX METaJIJIOB

38

Maruuii 1 ero coeIMHEHUA

Marnuii, ero o01ias XxapakTepUCTHKA Ha OCHOBE MOJI0KECHUS B
ITepunoanueckoit cucreme anemenToB . . Menaeneesa u
cTpoeHust aToMoB. [Tonyuenne, puzndecKkue U XUMHUCCKUE
CBOMCTBa, MPUMEHEHHUE MarHUs U ero coeauHeHni. JlaboparopHbie
onbIThl. 14. CBoiicTBa Mardus M €ro COeIMHEHUIN

39

Kanenuii u ero coefuHEeHUS

Kanbuuii, ero o01as xapakTeprCTHKa Ha OCHOBE MOJIOKEHUS B
ITepnonnueckout cucrteme anementoB /. 1. MenneneeBa u
cTpoeHust aToMoB. [lonyuenue, puzndecKkue U XUMHUUECKHE
CBOMCTBA, IPUMEHEHUE KaJIbIUA U €r0 COCTMHECHUN.
JlemoHcTpaunu. BzaumoaencTBre Kanblius C BOJIOU.
JlaGopatopubie onbITH. 15. CBOIMCTBA COCTUHEHUIN KaJIbIIHS
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KecTkocTh BOJBI 1 CITOCOOBI €€

KectkocTh BOJIBI M cIIOCOOBI €€ ycTpaHeHus1. JlabopaTtopHbie

40
YCTpaHEHUS onbIThI. 16. JKecTKOCTh BOJIbI
AJIFOMUHUNA — XUMHYECKUI AmomuaMi. PacipocTpaneHHOCTH B mpupoie, GU3NIECKUEe U
AJIEMEHT U MPOCTOE BELIECTBO XUMHUYECKHE CBOMCTBA (OTHOLIEHUE K KUCIOPOY, FajloreHam,
pacTBOpaM KUCJIOT U IIeJI0Uel, antoMoTepMus). [JleMoHcTpanuu.
41 Komnekmmsa « Anromuaniiy. 11naBinenne aaroMuHAS.
B3anmonencTBre amOMUHAS CO MIET0YbI0. AJTIOMOTEPMMUSL.
JlaGopartopnsbie onbIThl. 17. B3aumoelicTBue aaTtoMUHUS €
KHCJIOTAMHU U 1IEJI0YaMHU
CoenvHeHus: aTIOMUHUA AMQOTEpHOCTh OKCHIA U THAPOKcU A antoMuuus. Conu
aimoMuHusA. [1onHOE pasnokeHue BOAOU COJIeH aJltOMUHUSA CO
42 CJ1a0bIMU JIByXOCHOBHBIMH KHCJIOTaMU. AJTFOMUHATHI B TBEPIOM
BUJIe U B pacTBope. [Ipumenenue antomunus. JlabopatopHbie
onbIThl. 18. AMbOTEpHBIE CBOMCTBA TUAPOKCU A ATIOMUHUS
[Ipaktuueckas padora Ne 6. Pemenne 3a1a4y no nosy4eHuro 3aJaHHbIX BeniecTs. [IpaBuna
43 | [lomy4eHue roppKoit con TEXHUKU 0€30MacHOCTU NpH paboTe B XUMHUYECKON J1a00paTopuu
(cemuBOAHOIO cynb(haTa MarHus)
Pemenue 3a1a4 v BbINOJHEHUE Brinonnenue ynpaxxHeHuit no teMe «MeTasuibl rilaBHBIX
44 yIIPa)XHEHUU MOArPYII», HA COCTABJICHUE YPAaBHEHUMN PEaKLUM,
COOTBETCTBYIOIIUX 3aJaHHBIM LIETIOYKaM IpeBpanieHuil. Pemenne
pacUeTHBIX 33124 [0 XUMUYECKUM (HOpMyJIaM U YPABHEHHSIM
[Tpaktuueckas padora Ne 7. Pemienre kaueCTBEHHBIX 3KCIIEPUMEHTANIBHBIX 3a1a4. [IpaBuia
BrinonHeHne SKCIEPUMEHTAIBHBIX | TEXHUKK 0€30MacHOCTH IpH paboTe B XMMHUECKON J1abopaTopuu
45 3aJ1a4 o TeMe «MeTabl TJIaBHBIX
NOATPYII»
16 OO611ast xapakTepucTHKa MeTtanibl no6ouHbIX moArpynn. OCoOOEHHOCTH CTPOEHUSI aTOMOB

NEPEXOJHBIX METAJLJIIOB

NEPEXOJHBIX MCTAJIJIOB
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Xpom

XpoM. OU3NYECKUE CBOMCTBA, XUMUUECKHE CBOMCTBA (OTHOILICHUE
K BOJISTHOMY Mapy, KHUCJIOPOAY, XJIOPY, PACTBOPAM KHUCIIOT).
JemoHcTpanuu. B3aumopaeiicTBue xpoma ¢ COJISTHOM KUCITOTOM 0e3
JIOCTyNa BO3JIyXa

48

Coenunenust Xxpoma. 3aBUCUMOCTb
KUCJIOTHO-OCHOBHBIX U
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOWCTB OT CTETICHU OKUCIJICHUS
MeTaia

M3MeHEeHnE OKMCIUTEIBHO-BOCCTAHOBUTENBHBIX U KUCIIOTHO-
OCHOBHBIX CBOMCTB OKCHJIOB M THIPOKCHIOB XpOMa C pOCTOM
CTETeHU OKUCIEeHUA. AM(pOTEpHBIE CBOIICTBA OKCUA U
ruapokcuaa xpoma(Ill). Oxucnenue coneit xpoma(lll) B xpomarsr.
B3auMHbIe niepexopl XpOMaToB U AUXPOMATOB. XpOMaThl U
JUXPOMAaThl Kak OKHcIuTenu. JJeMoncTpanmu. OcaxaeHne
ruapokcua xpoma(lll) u okucienue ero nepokCUIO0M BOJOPOIA.
B3anmHbIe Iepexoapl XpoMaToOB U AUXpOMaToB. Pasimoxenue
nuxpomara aMmMonusl. JIaboparopusie onbIThl. 20. CBOMCTBA cojeit
Xpoma

49

Mapranen

Mapranen — Qu3nuecKue U XUMHUUECKHUE CBOMCTBA (OTHOILICHHE K
KHUCJIOPOAY, XJIOPY, pacTBopaM KucioT). Oxcun mapranua(lV) kax
OKHUCJIHTEIb U Katanu3atop. [lepMaHranat kanus Kak OKUCIUTEb.
Manranat(VI) kanus u ero cBoiictsa. JlabopaTopHbie onbIThHI. 21.
CBoiiCTBa MapraHLa U €r0 COENMHEHUN
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Kese30 kak XUMHUYECKUI DJIEMEHT

Keneszo. HaxoxaeHnue B npupoje. 3HaUeHUE Kene3a s
opraHusma uesnoBeka. JlaboparopHsie onbIThH. 22. M3ydenue
MHUHEPAJIOB KeJe3a

o1

Kenezo — IIPpOCTOC BECUICCTBO

duznueckne cBoKCTBa xeme3a. CIuiaBbl Keyes3a C yIIIepoaAOM.
XUMUYECKHE CBOMCTBRA KeJie3a (B3auMOCICTBHUE C KUCIOPOIOM,
XJIOPOM, CE€POM, yTiieM, KUCIIOTaMH, PACTBOPAMH COJIEH ).
Hemonctpanunu. Komnekuus «7Kene3o u ero criaBb».
JlabopaTophble onbIThl. 23. CBOMCTBA Xele3a
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COCI[I/IHCHI/IH KCJIC3a

CpaBHEHHE KMCIOTHO-OCHOBHBIX U OKUCITUTEIBHO-
BOCCTAaHOBUTEIBHBIX CBOMCTB Tuipokcua xxeneza(ll) u
ruapokcua sxeneza(lll). Conu xeneza(ll) u sxeneza(Ill). Metosl
nepeBojia coseit xkeneza(ll) B conmu xene3za(Ill) u oOpatHo.
OxkucnutenbHbIe cBOMCTBa coenuneHuni xene3a(lll) B peakuusix ¢
BOCCTAaHOBUTEISIMU (HOIUIOM, MEbI0). [[MaHUTHBIE KOMILIEKCHI
xkenesa. KauectBeHHbie peakiiuu Ha noHbl xene3a(ll) u (111).
Hemouctpanuu. Ocaxaenue ruapokcuaa sxxenesa(lll) u okucnenue
ero Ha Bo3ayxe. JlabopatopHbie onbIThl. KauecTBEHHBIE peaKITuu
Ha MOHBI XKeje3a
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Menb

Menb. Haxoxnaenue B npupose. uznueckue 1 XUMUYECKUE
CBOMCTBA (B3aMMOJICMICTBUE C KUCIOPOIOM, XJIOPOM, CEPOH,
kucnoramu-okucauteasmMu). Comu meau(Il). Meansriit Kkymopoc.
Ammuakatel meau(l) u menu(Il). [Momyuenue okcuaa meau(l)
BoccTaHoByeHUEM ruApokcuaa meau(Il) rimroko3oii.
JlaGopartopusbie onbiThl. [Tomyuenue okcuaa meau(l). 24. Cpoiicta
MEJIM, €€ CIIJIABOB M COCTMHCHUM

54

[TpakTudeckas padora Ne 8.
[Tony4yeHne MeTHOTO KyIopoca

Pemenue 3a1a4 no moyry4eHuo 3a/1aHHbIX BeecTs. [IpaBuna
TEXHUKHU 0€30MacCHOCTU IIpU paboTe B XUMHUYECKOU J1a00paTopuu
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Cepebpo

Cepebpo. dusnueckue 1 XMMHYECKUE CBOMCTBA (B3aMMO/ICHCTBHE
C CEepOH, XJIOPOM, KUCIIOTaMU-OKUCIUTEIAME). OcakIeHne OKCUIa
cepeOpa npu JeHCTBUH IIEI0UN HA COIU cepedpa. AMMHUAKATHI
cepeOpa kak okuciauTeau. KauecTBeHHas peakiiys Ha HOHBI
cepebpa. [lemoHcTpanuu. Beienenne cepedpa u3 ero conei
JIeUCTBUEM MEIH
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30J10TO

3oi10T0. dU3NUECKUE U XUMUYECKUE CBOMCTBA (B3aMMOJICHCTBUE C
XJIOPOM, «IIApCKOM BOJKONY). CiocoObl BBIAEIECHHUS 30J10Ta U3
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30JI0TOHOCHOM IIOopoabl

[uak [unak. OU3NYeCKUe U XUMUUECKHE CBOMCTBA (B3aUMOJICHCTBHE C 1
57 raJjor€éHaMu, KUCIOpPOJIOM, CEPOU, pACTBOPAMH KHCIIOT U
mesoyeii). AMQOTepHOCTh OKCH/Ia U THAPOKCHIA ITMHKA.
JlaGoparopHsbie onbIThl. 25. CBOICTBA IMHKA U €70 COCIMHEHUN
Pemenue 3aa4d u BeIIIOTHEHNE Brimmonuenue ynpaxkaeHuit no teme «MeTanmibl TOOOUHBIX 1
58 YIIPaKHEHHUU MOATPYIID», HA COCTaBJIECHNE YPABHEHUMN PEAKLINM,
COOTBETCTBYIOIIMX 3aJaHHBIM LIETIOYKAaM NpeBpalieHuil. Pemienne
pacUeTHBIX 33124 110 XUMUYECKUM (HOopMyJIaM U YPAaBHEHHSIM
[Tpaktuueckas padora Ne 9. PelieHne KaueCTBEHHBIX 3KCIIEPUMEHTANIBHBIX 3aAa4. [IpaBuna 1
59 BrlnonHeHne 3KCNepUMEHTAIBHBIX | TEXHUKK 0€30MacHOCTH IpH paboTe B XUMHUECKON J1a00paTopuu
3a/1a4 1o tTeMe «MeTabl
MOOOYHBIX TOATPYII
O6o0maroiee noBTopeHue o Teme | Pemenue 3a1a4 v BBIMOJIHEHUE YIIPAXKHEHUH, TO3BOJISTFOIINX 1
60 | «MeTamtely. 3ammTa MPOCKTOB CUCTEMAaTU3UPOBATH U OOOOIIUTH MOJyYEHHBIE 3HAHUS 110 TEME
«Metajuibl B HAIIEH KU3ZHW «Metamby
61 KonTtponrnas padota Ne 2 o teme | KonTposs 3Hanuit no reme «MeTauibhy 1
«Metajuib»
Tema 3. CTpoeHue atoMa. XMMH4YECKas CBA3b 8 yacoB
Pabota Han ommbOkamu. Sapo Crpoenue aroma. Hyknuasl. U3oTomnbl. TUmbl painoakTUBHOTO 1
62 | aroma. SlnepHble peakiuu pacnazna. TepMosnepHslii cuHTe3. [loydyeHre HOBBIX 3JIEMEHTOB.
S nepHble peakuuu
DJIeKTPOHHBIC KOHGUTYpALTTU DneKkTpoHHbIe KOHGUTYpali aToMOB KBaHTOBBIE YHCIIA. 1
63 | &ToMoB KBanToBeIe uncina. AToMmHbIe opouTanu. Paguyc atoma. DneKTpooTpulaTEIbHOCTD
ATtomHble opouTanu. Paguyc atoma.
DJIEKTPOOTPULIATEIILHOCTD
64 | DnekTpoHHBIE KOHGUTYpAITUU DnexkTpoHHbIe KOHPHUrypamwu atoMoB KBaHTOBBIC UmCIA. 1
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atroMmoB KBaHTOBBIC UHCIIa.

Atomubie opOutanu. Paguyc atoma.

SHCKTPOOTPHHaTeJIBHOCTB

ATomHbIe opouTanu. Paguyc aroma. DneKTpooTpUIIaTEIbHOCTD

KoBanenTHas cBsA3b U CTPOCHUE XuMHIdecKast CBsi3b. BUIbpI XUMHIYecKoi cBsi3i. KoBaneHTHas CBs3p | -
65 | MOTCKYI U €€ XapaKTepUCTUKH (IUIMHA CBSI3H, ITOJISIPHOCTD,
NOJISIPU3YEMOCTh, KPaTHOCTb CBsI3H). JleMoHcTpanuu. Moaenu
MOJIEKYJI
Nonnas cBs3b. CTpoeHNE HOHHBIX Xummdeckas cBsi3b. MoHHast cBsi3b. CTpOeHHE TBEPIBIX Teil. Trmbr | ©
66 | KpucTamioB KPUCTAJUIMYECKUX PEIIETOK HOHHBIX COEAUHEHUH. JleMOHCTpauu.
Kpurcrammdeckue pemeTku
Merammueckas CBs3b. Xumuueckas cBA3b. Metaimmdeckas cBsi3b. CTpOEHHUE TBEPIBIX 1
67 Kpucrannnueckue pemerku ten. Kpucrannuueckue u amopgHsbie Tena. Tumsl
METaJIOB KPUCTAJUIMYECKUX PEIIETOK METAJIIOB. JleMoHCTpanuu.
Kpucrannuueckue peneTku
68 MeMMonefcynﬂpHme MexMomeKyJIIpHbIE B3anMOIeUcTBUsA. BotopoaHas cBA3b 1
B3aUMOJICHCTBUS
O6o0maroiee NoBTopeHue o Teme | Pemenue 3a1a4 v BBIMOJIHEHUE YIIPAXKHEHUH, MO3BOJIIOIINX 1
69 | «CtpoeHue BelecTBay CUCTEMATU3UPOBATH U OOOOIIUTH MOYyYECHHBIC 3HAHUS TI0 TEME
«CTpoeHue BelecTBay
Tema 4. OCHOBHBbIE 3AKOHOMEPHOCTH POTEKAHUA XUMHYECKUX PeaKIui 17 yacoB
TernoBbie 3G HEKThI XUMUYECKUX TennoBoit a3dHexT XuMUIecKoi peakiuu. JHAOTEPMUIECKUE U 1
peakuuin sK30TepMuyeckne peakuuu. [lonsaTue 06 sHTaIBIUY.
70 JeMoHcTpanuu. DK30TepMUYECKUE U IHAOTEPMUYECKHE
XUMHUYECKUE peakuu. TernoBbie iBIEHUs IPU paCTBOPEHUU
CEpPHOM KUCJIOThl U aMMUAYHOU CEJIUTPBI
/1 | 3akoH I'ecca 3akoH ['ecca. Teriora oOpa3oBaHusl BellecTBa. JHEPrUs CBsI3U 1
/2 | DuTponus. Bropoi 3akoH [Tonsitue 00 sHTpONIMU. BTOPOIi 3aKOH TEPMOIMHAMUKH 1
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TCPMOINHAMUKHU

73

Oueprus ['106ca u kputepun
CaMONPOMU3BOJILHOCTH XUMHUYECKOU
peaknuu

Oueprust ['n606ca u KpuTepuu CaMONpPOU3BOILHOCTH XUMUYECKOU
peakiuu
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Pemenue 3anau

Pemenne pacdeTHBIX 3a/1a49 IO XUMUYECKUM (POPMYIaM |
ypaBHEHHUSIM 110 TeMe « TepMoanHamMuKa
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CKOpOCTh XUMHYECKOU PEaKIIHH.
3aKOH JEHCTBYIOIIUX Macc

CKOpOCTh XMUMHUYECKON PEAKIIMH U €€ 3aBUCUMOCTB OT IIPUPOIBI
pearupyromux BEIIEeCTB, KOHIIEHTPALlUHA PEareHTOB, TEMIIEPaTyphl,
HaJIM4Msl KaTalIu3aTopa, IVIOMAAN OBEPXHOCTH PEAarupyrOInX
BEILECTB. 3aKOH JEUCTBYIOIIMX Macc. JleMoHcTpanuu.
3aBUCUMOCTBH CKOPOCTH PEAKLUU OT IPUPOJIbI BEIIECTB HA
IIpUMEPE B3aUMOJECICTBUS PACTBOPOB Pa3INYHBIX KACIOT
OJINHAKOBOW KOHLIEHTPALMHU C OJIMHAKOBBIMH KYCOYKAMH
(rpanyJiaMH) HMHKA U OJMHAKOBBIX KYCOYKOB Pa3HbIX METAJIOB
(Maruusi, IMHKA, JKeJie3a) C pACTBOPOM COJISTHOM KUCIIOTHI.
B3anmoneiicTBre pacTBOPOB CEPHOM KHUCIIOTHI C pACTBOPAMH
TUOCYJIb(aTa HATPUS PA3TUYHON KOHLIEHTPALUU
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3aBUCUMOCTbH CKOPOCTH PEAKLUU OT
TEMIIEPaTyphbI

[IpaBwio Bant-I'odda. [Tonstue 06 3HEpTUM aKTUBAIIUU U 00
sHEpreTuYecKoM mpoduiie peakiuu. JleMoHCTpaIuy.
B3auMoznencTBre paCTBOPOB CEPHOM KUCIIOTHI C paCTBOPAMHU
THOCYJIb(haTa HATPUs pa3IMIHON TeMmepaTypsl. JlabopaTopHbie
onbIThl. PAKTOPHI, BIUSIONINE HA B3aUMOAECHCTBUE METaJIa C
pacTBOpaMHM KUCIOT
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Karanus. Katanuzatopsl. 3ammura
IIPOEKTOB «XUMUYECKUE
YCKOPHUTEIIN

I'omorenHsbI U rereporeHHsll karanus. [Ipumepsl
KaTaJUTUYECKUX MPOLIECCOB B TEXHUKE U B )KUBBIX OpraHU3Max.
depMeHTHI KaKk OMOJIOTUYECKUE KaTallu3aTophl. JleMoHCcTpauu.
PasnoxeHue nepokcuia BOA0pOa ¢ IOMOIIbI0 HEOPraHUYECKUX
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KaTaJn3aTOPOB U MPUPOJIHBIX 0OBEKTOB, COJEPKAIIUX KaTanasy.
JlabopaTopHble onbIThl. 26. Katanutudyeckoe pas3inoxeHue
NEePOKCHUIa BOJOpOaa

[TpakTiueckas padota Ne 10.
CKOpOCTh XUMHYECKOU pEaKIUU

[TpaxTrueckas padota Ne 12. CKOpOCTh XUMHUYECKOUN pEaKiuu
Perenne skcriepuMeHTaIbHBIX 33/1a4 Ha onpeeieHne (akTopos,

8 BIIMSIIOIIMX HA CKOPOCTh XUMUUYECKOU peakiuu. [IpaBuia TeXHUKN
0€30MacHOCTH MpH paboTe B XUMUUECKOH JIabopaTopuu
79 XUMHUYECKOE PaBHOBECHE. OOpartumebie peakiuu. XuMudeckoe paBHoBecue. Koncranra
KoncTanTa paBHOBeCHs paBHOBecusi. PaBHOBecHe B pacTBOpax
[Tpunnun Jle [Hlarense [Tpunmun Jle lllatense. Koncranta paBuoBecus. JlabopatopHbie
80 onbIThl. CMENIEHNE XUMUYECKOTO PABHOBECHS IIPU YBEIUYCHUU
KOHIICHTPAIIMU PEAreHTOB U NPOJYKTOB
31 HNoHHOe nmponsBeaeHue BOJBI. HNonnoe npousseneHue Boael. Pacuet pH pacTBOpoB CHIIBHBIX
Bogopoanbiii mokazareib KHCJIOT U IIeI0YeH
82 XHWMHUYECKOE PABHOBECHUE B PaBHoBecue B pactBopax. KoHCTaHThI trucconpanuu.
pacTBopax
[IpakTuueckas padora Ne 11. Pemenue skcriepuMeHTaIbHBIX 3a/1a4 Ha ornpesesieHne PakTopos,
83 | Xumuueckoe paBHOBECHE BIIMSIOLIMX HA CMEILEHHE XUMHUYeCcKOoro paBHoBecus. [IpaBuna
TEXHUKHU 0€30MacHOCTH IpU paboTe B XUMHUECKON J1a00paTopuu
XUMUYECKHE UCTOUHUKHU TOKA. Psin aktuBHOCTH MeTauioB. [loHsTHE O CTAaHAAPTHOM 3JIEKTPOTHOM
DnekTposn3 MOTEHIUAJIE U 3JIEKTPOABUKYIIEH CUJIE peakli. XUMUYECKUE
84 HMCTOYHUKH TOKA: TAJIbBAHUYECKUE DJIEMEHTBI, aKKYMYJISITOPHI U
TOIUJIMBHBIE 3JIEMEHTHI. DJIEKTPOJIN3 PACIUIABOB U BOJHBIX
pacTBOPOB AJIEKTPOIUTOB.
OO6obaroriee MoOBTOpeHUeE 1Mo TeMe | PerieHue 3a1a4 u BBITIOTHEHUE YIIPAXKHEHU N, TTO3BOJISTFOIITUAX
85 | «Teopernyeckre OCHOBBI XUMHUM CUCTEMATU3UPOBATH U O0OOIIUTD MMOTYUYEHHBIE 3HAHUS IO TEME

«TGOpeTI/I‘—IeCI(I/Ie OCHOBBI XMW
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Kontponbnas padora Ne 3 o teme

KOHTpOJ'II) 3HAHUU 110 TEME «TGOpeTI/I‘{CCKI/IC OCHOBBI XUMHUI)

86 «Teopernueckue OCHOBBI XUMHUN
Tema 5. Xumunueckasi TeXHOJI0THA 7 4acoB
Pa6ota nag ommbkamu. Hayunsie OCHOBHBIE PUHIIUITBI XUMUYECKON TEXHOJIOTUU 1
87 | MPUHIIUIIBI OpraHU3aIluN
XUMHYECKOTO ITPOU3BOJICTBA
[Ipon3BOACTBO CEPHOM KUCIOTHI [1pou3BOACTBO CEPHOI KUCIOTHI KOHTAKTHBIM CIIOCOOOM. XUMHU3M 1
IToBTopenue. Ileproanyecknii 3akoH | porecca. CeIpbe Uil IPOU3BOJACTBA CEPHOU KUCIIOTHI.
88 | u ctpoeHue aToma TexHosornyeckas cxema Iporecca, IpoLecchl U anmnaparsl.
JemoncTpannu. CeIpbe I IPOU3BOACTBA CEPHON KHCIIOTHI.
Mopenp KAISIIEro Ciuost
[Ipon3BoacTBO aMMHuaKa. [IponsBoncTBO ammuaka. XuMu3M npouecca. OnpeneneHue 1
89 | [loBTopenwue. [lepnoanyeckuii 3aK0H | ONTUMAJIBHBIX YCIOBHM MpoBeeHus peakiun. [Ipunimmn
U CTPOEHHUE aTOMa LHUAPKYJSLMYA U €70 PEATU3ALMS B TEXHOJIOTHUYECKOU CXEME
[IponsBoacTBO UyryHa. Mertannyprus. Yepnas meramunyprus. [{JomMeHHbIi ripoiiecc (ChIpbe, 1
90 | IloBTOpeHue. XuMudeckas CBs3hb YCTPOMCTBO JOMEHHOM Me4yH, XUMHU3M Mpoliecca). [[eMoHcTpanuu.
Kenesnas pyaa
91 IIpounsBoactso cranu. [ToBropenue. | [Ipon3BoACTBO CTay B KUCIOPOJHOM KOHBEPTEPE U B 1
XUMHYECKasl CBSI3b anekrponeyax. Jlemonctpanuu. OOpasiibl CIJIaBOB JKejle3a
[IpoMBILIEHHBIN OPraHUYECKUN Opranunyeckunii cunTes. [Ipon3BoacTBO MEeTaHOIIA 1
92 | cunres. [loBTopenue. TernaoBsie
2 PEKThl XUMUUECKUX PEAKIIUMA
XHUMHUYECKOE 3arpsA3HEHHE OkoJiorust U npobiieMa oXpaHbl OKpYKaroIeil cpe/ibl. «3eyeHasn 1
93 OKPYXaroUIEH Cpelibl. «3eIeHas» XUMMUS
XUMHMS. 3aluTa npoekToB «Boxa,
BOJA...»
Tema 6. Xumus B ObITY U HA CJayxk0e 00111eCTBA 11yacoB
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Xumus nuid. [Tosropenue.

Xumus nuiy. JKupsel, 6€JIKH, yrieBoIbl, BATaMUHBI. [IuiieBbie

94 | TennoBbie 3(PPEKTH XUMHUUECKUX n00aBKH, UX KJIaccu(puKalys. 3anpelieHHble U pa3pelieHHbIe
peakuui nuuieBble 100aBku. JlemoncTpanuu. [1uieBbie kpacuTenu
JlekapcTBEHHBIE CPEACTBA. ®dapmaxosiorus. JlekapcTBeHHbIE CPEACTBA, UX KIIACCU(DHUKALUS

95 | [ToBTOpeHue. XMMHIECKOE
paBHOBECHE
Kocmernueckue u napdromepHbie Kocmernueckue u napdromepnsie cpeacTna. bertoast xumusi.

g | CpeacTsa. beITOBast XUMusl. OTtbenuBatouye cpeactaa. Jlemoncrpauuu. OTOenrBaHue TKAHEH.
IToBTOpeHne. XumMuyeckoe JlaGopatopHble ONBITHI. 27. 3HAKOMCTBO C MOIOILIUMU CPEACTBAMH.
paBHOBECHE 3HaKOMCTBO ¢ oTOenuBarouMu cpeactBamu. 28. Kien

97 [TurmenTsl u kpacku. [ToBropenne. | Kpacku u nurmeHTsl. [[pUHIUMIIBI OKpaIlIMBaHUS TKAHEH.
DnekTposns JemoHctpanun. Kpamenue Tkanei
[TpakTraeckast pabota Ne 12. Pemienne skcriepuMeHTaNbHOM 3a1a4M IO KPAIEHUIO TKAHEH.

98 | Kpamenue Tkanei [IpaBuna TexHUKH O€30MaCHOCTU P padOTE B XMMUYECKOU

nabopaTopuu
XUMHSI B CTPOUTENBCTBE. XUMUS B | XUMHUS B CTpOUTENbCTBE. LleMeHT, 0eToH. XuMus B CEITbCKOM

99 cenbCKkoM xo3sicTBe. [ToBTOpeHune. | xo3siicTBe. MHCekTHIMABI U TiecTUUUIbI. CpeacTBa 3alHUThI

DIIeKTpoJIn3 pacrenui. /lemoncrpaunu. Kosneknusa cpeacTs 3auThl
PaCTCHUM.
[IpakTuueckas padota Ne 13. Pemenune sxcriepuMeHTaNbHOM 3a4a4U 110 ONIPEAECTICHHUIO

100 | Ompenenenre MUHEPATBHBIX MUHEpaIbHBIX y1o0peHuii. [IpaBuia TexHUKHU 6€301aCHOCTU TIPH
yI00pEeHHI paboTe B XUMHUECKON J1ab0opaTopuu
Heoprannueckue marepuansl. Crekio u kepamuka. TpaaulIMOHHBIE 1 COBPEMEHHBIE

101 | IloTopenue. I'uaponu3 KepaMuueckne Marepuainbl. CBEpXnpoBOAsIIas KepaMuKa.

Hemonctpanun. Kepamnueckue marepuanel. [[BeTHbIE cTekna

102 OcobeHHOCTH COBpeMEeHHOU Hayku. | OCOOEHHOCTU COBPEMEHHOM HayKu. MeTo100THsl HAyYHOTO

MeTo10710THs HAYYHOTO

uccienoBanus. [lonck xummuueckor nadopmaruu. JleMoHcTpauu.
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uccinenoBanus. MICTOUHUKN
XUMUYECKON NHPOPMALIIH.
[ToBTOpenue. ['maponns

[Tpumepsl paboOThl ¢ XUMUYECKUMHU 0a3aMH JTAHHBIX

103

O6o0maromee MTOBTOPEHUE 3a KypC
11 xmacca

Oo6o6maromee mopTopeHue 3a kypc 11 kmacca

104

KonTponbhas padota Ne 4.
HToroBasi KOHTpoJIbHAsS paboTa

W TOroBeIi KOHTPOJIb 3HAHUU

1 yac pe3epBHOe Bpemsi

Bcero: 105 yacos
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