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[HosicHuTEIbHAS 3aAIUCKA
PaGouas nporpamma pazpaboTaHa Ha OCHOBE:

1) Tlpukaza MunoOpHayku Poccun «OO0 yTBepkaeHUU (eaepaibHOro
rOCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHJapTa CPEAHEro OOIIeTo
obpazoBanus» oT 17.05.2012 Ne413 (c u3BMEHEHUSIMM )

2) .O0II TBOY COMI Nel3.

3) .ABTopckass mporpamma 1o Kypcy «Xwumus s 8-11  kiaccos
obmeoOpazoBarenbubix  yupexaeHuiny O.C. T'aGpuensna, M:[poda-

2016r.-128c.

YMK: o6yuenue Benerca mo yueOHuUKy «Xumwus», Epemuna B.B.,

Kysemenko H.E., M:JIpoda-2019r., 10xnacc.
OO6yuenue Benercs 1Mo yueOHnky «Xumus», Epemuna B.B., Ky3pmenko
H.E., M:Ipoda-2019r., 10xnacc.

B nporpamme peanusyercs BOCIIUTATENBHBIM HOTEHIAA COTJIACHO
IIPUMEPHON IIPOrpaMMe BOCIIMTAHUSA B pa3/lellaX: OCHOBHBIE IMOHATHUS

OPraHU4eCKON XUMUH, YIIIEBOIbI



LILnanupyemblie pe3yJibTaTbl 0CBOEHUS YUeOHOTO MpeaMeTa
[Iporpamma oOecrieunBaeT JOCTUKEHHUE CIEAYIOMINX PE3yIbTaTOB:

|. IIpeamernbie:

BrpInycKHHMK Ha yriiy0JICHHOM YPOBHE HAYYHUTCH:

* packpblBaTh Ha MPUMEpPAX POJIb XUMUU B (OPMUPOBAHUU COBPEMEHHOU
HAy4YHOMW KapTUHBI MHpAa M B MPAKTHYECKOM JAEATEIBHOCTHU 4YEIOBEKA,
B3aMMOCBS3b MEXAY XUMHUEH U IPYTMMHU €CTECTBEHHBIMU HayKaMH;

*  WUIIOCTPUPOBATh HA MPUMEPAX CTAHOBICHUE W HBOJIOLUIO OPraHUYECKOU
XUMHUM KaK HAYKW Ha Pa3JIMYHbIX UCTOPUUYECKUX dTarax €€ pa3BUTHUS;

* YCTaHaBJIMBATh MPUYUHHO-CIICICTBEHHBIE CBA3U MEXAY CTPOCHUEM aTOMOB
XUMHUYECKHX DJIEMEHTOB M TEPUOJUYECKHMM H3MEHEHHEM CBOWMCTB
XUMHYECKHUX 3JIEMEHTOB M UX COCIMHECHHM B COOTBETCTBUM C ITOJIOKCHHUEM
XUMHUYECKHUX DJIEMEHTOB B MEPUOJNYECKON CUCTEME;

* aHaIM3UpOBATh COCTaB, CTPOCHME U CBOMCTBAa BEIECTB, MPUMEHSISA
MOJIOKEHUS OCHOBHBIX XHUMHYECKHUX TEOPHUIl: XHUMHUYECKOTO CTPOCHUS
OpraHu4eckux coeauHeHuii A.M. byTiepoBa, cTpoeHUs aTOMa, XUMAYECKOH
CBSI3U, DJIEKTPOJIMTUYECKOM  JUCCOLMAIMA  KHUCIOT W  OCHOBAHWU;
yCTaHABIUBATh MPUYMHHO-CJIEJICTBEHHbIC CBS3U MEXJIYy CBOMCTBaMU
BEIIIECTBA U €r0 COCTAaBOM U CTPOCHUEM;

* TIPUMEHSATH IIPaBUJIa CUCTEMATUUYECKON MEKTyHAPOHON HOMEHKIATYPhI KaK
CpeACTBa paszIWyeHHUs] M HACHTU(DHKAIMK BEHIECTB MO HMX COCTAaBy H
CTPOCHHUIO;

* COCTaBIIATH MOJICKYJISIPHBIC M CTPYKTYpHBIE (DOPMYJIBI HEOPTAaHMYECCKUX MU
OpraHWYeCKUX BEIICCTB KaK HOCHTEJICH MH(POPMAITUH O CTPOCHUH BEIIECTBA,
€ro CBOMCTBAX W MPUHAICKHOCTH K OMPEACICHHOMY KJIaCcCy COCINHEHUM;

* OOBSACHATH TPHUPOAY H CIIOCOOBI OO0pa30BaHHMS XHUMHUYCCKOW CBS3H:
KOBaJIEHTHOW  (TIOJSIPHOM, HEMOJAPHOW), HOHHOW, METANINYECKOH,

BOJIOPOJITHOM — C 1EJIbIO ONPEACICHUSI XUMUUECKON aKTUBHOCTH BEIIECTB;



XapaKTepu30oBaTh (PU3NUECKUE CBOWCTBA HEOPTAaHUYECKUX U OPTaHUYECKUX
BEIIIECTB M yCTaHABJIMBATh 3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEIIECTB OT
TUTA KPUCTAUIUYECKOU PEIIETKH;

XapakTepU30BaTh 3aKOHOMEPHOCTH B HM3MEHECHMM XHMHUYECKHX CBOWCTB
IMPOCTBIX BEHIECTB, BOJOPOJHBIX COEAWHEHUMN, BBICIIMX OKCUIOB U
TUIPOKCHUJIOB;

MPUBOJIUTH IPUMEPHI XUMUUECKUX PEAKIUM, PACKPBIBAIOIIUX XaAPAKTEPHbBIC
XUMHUYECKHE CBOMCTBA HEOPraHWYECKMX U OPraHMYEeCKUX BEIECTB
W3YUYEHHBIX KJIACCOB C IIEJIbI0 UX UACHTU(PUKAIMU U OOBICHEHUSI 00J1acTU
NPUMEHEHHS;

ONpeAesiTh MEXaHU3M PEaKIMU B 3aBUCHUMOCTU OT YCIIOBHUI MPOBEACHUS
peaKUM W TMPOTHO3UPOBATH BO3MOXKHOCTH MPOTEKAHUS XUMHYECKUX
pEeaKIUii Ha OCHOBE TUIA XUMUYECKOU CBA3U U AKTUBHOCTH PEareHTOB;
YCTaHABJIMBATh 3aBUCUMOCTh PEAKIIMOHHOM CIOCOOHOCTH OpPraHUYECKUX
COCMHEHUN OT XapakTepa B3aUMHOIO BJIMSHUS aTOMOB B MOJIEKYJax C
L[EJIBIO IIPOTHO3UPOBAHUS IIPOLYKTOB PEAKLINH;

YCTaHABJIUBATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIUU U CMEIICHUS
XUMHYECKOTO PAaBHOBECHS OT PA3JIMYHBIX (DAKTOPOB C IENBIO OMPEICICHUS
ONTUMAJIBHBIX YCJIOBUU MMPOTEKAHUSI XUMUYECKUX MPOLIECCOB;
YCTaHABJIMBATh T€HETUUYECKYIO CBSI3b MEXKJY KJacCaMU HEOPraHWYECKUX U
OpraHUYECKUX BEIIECTB UIsi 00OOCHOBAHUS MPUHIIMITHAIBHON BO3MOKHOCTH
IIOJIyYCHUSI HEOPraHWYECKUX W OPraHUYECKUX COCIMHEHUM 3aJaHHOTO
COCTaBa U CTPOCHUSI;

non0upaTh pPEareHThl, YCIOBUS U ONPEACNIATh NPOAYKTHI PEaKIHi,
MO3BOJISIIONIMX PEalN30BaTh J1a0OpPATOPHBIE W MPOMBIIUIEHHBIE CIIOCOOBI
MOJTYYCHUS BAXKHEUIIIMX HEOPTAHUYECKUX U OPraHUYECKUX BEIIECTB;
ONPEAEATh XapaKTEP CPEAbl B PE3yJbTATE€ TUJIPOIN3a HEOPTaHUYECKUX U
OpPraHUYEeCKUX BEIIECTB M NPUBOJHWTH MPUMEPHI THAPOJIW3A BEIIECTB B
MOBCEJIHEBHOM KU3HU 4YEJIOBEKA, OMOJOTMYECKUX OOMEHHBIX Mpolieccax U

IIPOMBIINIJICHHOCTH,



MPUBOJAUTHL TMPUMEPHl OKHUCIUTEIHHO-BOCCTAHOBUTEIIbHBIX pEaKIuid B
Mpupojie, NPOU3BOJACTBEHHBIX  Mpolleccax U KU3HEJAEATECIbHOCTH
OpPraHU3MOB;

00OCHOBBIBaTh  MPAKTUYECKOE  HKCIOJb30BAHHE  HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB U UX PEAKIIMI B IPOMBIILICHHOCTU U OBITY;
BBITIOJIHSITh XUMUUYECKUN SKCIEPUMEHT IO PACIIO3HABAHUIO U TOTYYECHUIO
HEOPraHUYECKUX M OPraHMYECKUX BEIIECTB, OTHOCSIIUXCS K Pa3IUYHBIM
KJlaccaM COCJIMHEHUH, B COOTBETCTBHU C TpaBWJIaMH U TMpUeMaMU
Oe3omacHol paboThl ¢ XUMHYECKUMH BEIIECTBAMU U JIaOOPaTOPHBIM
00opy10BaHUEM;

IIPOBOJIUTH PACUYETHI HA OCHOBE XUMHUYECKUX (POPMYJT M YPAaBHCHHH PEaKIUid:
HAXOXJICHHE MOJIEKYJIIpHON (OPMYJIbI OPraHUYECKOro BEIIECTBA IO €ro
MJIOTHOCTU U MacCCOBBIM JOJISIM 3JIEMEHTOB, BXOJISIIINX B €TI0 COCTaB, UJIU 10
OPOJYKTaM CrOpaHUs; pacyeTbl MacCOBOW JONHM (Macchl) XHUMHYECKOTO
COCIMHEHUS B CMECH; pacdeTbl Macchl (00beMa, KOJMYEeCTBAa BEIIECTBA)
NPOJYKTOB pEaKIMH, €CIUM OJIHO M3 BEUIECTB JaHO B HU3OBITKE (MMeEeT
IPUMECH); pacdyeThl MAcCOBOM WIM OOBEMHOW JOJIM BBIXOJA MPOIYKTa
peakiuu OT TEOPETHYECKHM BO3MOXKHOTO; pacyeThl TEmIoBOoro sddexra
peakuuu; pacueThl OOBEMHBIX OTHOIICHWH Ta30B TMPU XUMHUYECKUX
peaknusx; pacyeTbl Macchl (00beMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
peaKkiuu, €clii OJHO U3 BEIECTB /IaHO B BUJIE PAcTBOpa C OMNPEIEICHHOU
MacCOBOM J0JIEM PACTBOPEHHOTO BEILECTBA;

UCIIOJIb30BaTh ~ METOJbl ~ HAy4YHOrO  [O3HAHUWS:  aHalIW3,  CHUHTE3,
MOJENUPOBAHNE XHUMHUYECKUX IPOLECCOB M SIBICHUW — NPU PEIICHHUU
y4eOHO-UCCIIEIOBATENIbCKUX 3a7a4 IO H3YYEHUIO CBOWCTB, CIIOCOOOB
MOJIYYEHUS U PaclO3HABaHMsI OPTaHUYECKUX BEUIECTB;

BJIAJETh MpaBWJaMH O€30MacHOro OOpallleHusi ¢ €JKUMH, TOPIOYMMH H
TOKCUYHBIMU BEIIECTBAMHU, CPEACTBAMU OBITOBON XUMMUU;

OCYLIECTBIIAITh MOUCK XHWMHYECKOM HWH(POpMalMK 1O Ha3BAHUSIM,

UJeHTU(PUKATOpPAM, CTPYKTYPHBIM (hOpMYyJiaM BEIlIECTB;



* KPUTUYECKH OLICHHBATh U MHTEPIPETUPOBATH XMMHUYECKYIO HH(POpPMAILIHIO,
coJiepKalllyocs B COOOUIEHUAX CPEACTB MacCOBOM MH(pOpMalIUU, pecypcax
NHTepHeTa, HayYHO-NOMYJISAPHBIX CTAThIX C TOYKH 3PEHUS €CTECTBEHHO-
HAyYHON KOPPEKTHOCTH B LEJSAX BBISIBICHUS OLIMOOYHBIX CYKIECHUU U
(dopMupoBaHusi COOCTBEHHOW MO3UIINH;

* yCTaHaBJIMBaTh B3aMMOCBS3M MEXIy (akTtamMu U TeopueH, MPUUUMHOU U
CIEICTBUEM IIpU aHalu3e MpOOJEeMHBIX CHUTyalud U OOOCHOBAHHUH
NPUHUMAEMBIX PELIEHUN Ha OCHOBE XMMHUYECKUX 3HAHUM;

* TMpPEACTABIATh NYTH pelIeHUs TI00aJbHbIX MpPOOJEeM, CTOSUIUX Mepes
YEJIOBEYECTBOM, U TEPCIEKTUBHBIX HANPAaBICHUW PAa3BUTHS XUMUYECKHX
TEXHOJIOTUM, B TOM YHCIIE TEXHOJIOTMI COBPEMEHHBIX MAaTE€pUaJIOB C
paznu4yHON (YHKIIMOHAJIBHOCTHIO, BO30OHOBISIEMBIX HCTOYHHMKOB CBIPHS,

Hepepa6OTKI/I " YTUIN3allUuW ITPOMBIIIJICHHBIX 1 OBITOBBIX OTXOJOB.

BoinycKkHMK Ha yIi1y0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHTHCH:

* (¢dopMymupoBaTh I€db  HCCICIOBAHMS, BBIABUTaTh M  MPOBEPATH
HKCIICPUMEHTAIBHO THITOTE3bI O XUMHUECKHMX CBOMCTBAX BEIIECTB HA OCHOBE
HX COCTaBa M CTPOCHUS, X CIIOCOOHOCTH BCTYIATh B XUMUYECKHE PEAKIINH,
0 XapaKTepe M MPOAYKTAX Pa3IMUYHBIX XUMHUYCCKUX PEAKIINT;

*  CaMOCTOSITEIIbHO IUIAHMPOBATh U MPOBOJAUTH XUMHUYCCKHE SKCIICPUMEHTHI C
coOJTI0/IeHUEM TTpaBUII 0€30I1acHOM PadOTHI ¢ BEIIECTBAMH M J1a00PaTOPHBIM
00opyT0BaHUEM;

* HHTEPIPETHPOBATH JAHHBIC O COCTABE U CTPOCHHMH BEIICCTB, IMOJTYYCHHBIC C
IIOMOIIBI0 COBPEMEHHBIX (DH3UKO-XMMHUYECKUX METOIOB;

* ONHKCBHIBaTh COCTOSHHE 3JIGKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX
KBAaHTOBO-MEXaHUYECKUX IPEACTABICHHH O CTPOCHMHM aToMa IS
00BSICHEHHS PE3y/IbTaTOB CIIEKTPAIBHOI'O aHAIN3a BEIIECTB;

*  XapaKTepU30BaTh POJIb A30TOCOAEPIKAIIMX T€TEPOLMKINYECKIX COCTMHEHUI

N HYKJICHMHOBBIX KHMCJIOT KaK BaKHEHUIITNX OMOJIOTMYSCKH aKTUBHBIX BCIICCTB,



®* ITPOrHO3UpPOBATH BO3MOXXHOCTb IMPOTCKaHUA OKHCJIIHUTCIIBHO-
BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ, JCKaImKUX B OCHOBE IIPUPOAHBIX U

IMPOU3BOACTBCHHBIX ITPOICCCOB.

Il. JInuHOCTHBIE pe3yabTaThl:
* B LIEHHOCTHO-OPUHTAI[MOHHOW c(pepe — BOCHUTAHUE UYBCTBA T'OPAOCTH 32
POCCHICKYIO XMMHUYECKYIO HAyKy, TYMaHU3Ma, LIeJeyCTPEMIEHHOCTH;
* B TPyAOBOH cdepe — FTOTOBHOCTh K OCO3HAHHOMY BBIOODY JlajbHEHIIEH
00pa30BaTeIbHON TPAEKTOPHH;
* B IIO3HABaTEJIbHOUN (KOTHUTUBHOM, HHTEINIEKTyalIbHON) chepe — ymeHue

YIPaBIATh CBOEH MO3HABATEIBHOU IEATEIbHOCTBIO.

I11. MeTanpeaMeTHbIMHU pe3yibTATAMH OCBOEHHSI BHINTYCKHMKAMHU OCHOBHOI
IIKOJIBI IPOrPaMMbl 110 XMMHUH SIBJISIIOTCH

* HCIOJIb30BAaHWE YMEHHMI M HABBIKOB DPA3JIMYHBIX BHUJIOB I103HABATEJIBHOMN
NEATENBHOCTH, INPUMEHEHNE OCHOBHBIX METOAOB IIO3HaHUSA (CHUCTEMHO-
MH(POPMAIIMOHHBIN aHaINU3, MOJEIMPOBAHHUE) MJS M3YUCHHUS pPA3IUYHBIX
CTOPOH OKPYXaIOIIEH JEUCTBUTEIBHOCTH;

* UCIOJb30BAaHUE OCHOBHBIX HMHTEJUIEKTYaJbHBIX OIepaluili: (opMupoBaHUE
TUIIOTE3, aHaJW3 M CHHTE3, CpaBHEHHE, OO0OOLIeHHE, cucTeMaTH3alus,
BBISIBJICHUE IPUYMHHO-CIIEIBCTBEHHBIX CBS3€H, IOUCK aHAJIOIOB;

* yMEHHE FeHepHUpOBaTh UJEH U ONPEAEIATh CPEACTBA, HEOOXOAUMBIE IS UX
peanuzanuu;

* yMEHHME ONpEelNeATh LEIW M 3aJa4 JACSITENbHOCTH, BBIOMPATh CPEACTBO
peanu3anuy LeJIU U IPUMEHATh UX Ha MPAKTHKE;

* HCIOJIb30BAHUE PA3JIMYHBIX HMCTOYHUKOB JUIS IOJYYEHHS] XHMHUYECKOU
UHpOpMAIMKM, [OHMMAHHE 3aBHCUMOCTH  COACpXaHUs U  (OPMBI

npejacTaBieHus nHGOPMAIMU OT LeJel KOMMYHHKAIIMM U aapecara.



B oOnactu mpeaMeTHBIX pPe3yibTaTOB 00pa30BaTEIbHOE YUPEKICHHE OOIIero
o0pa3zoBaHus MPEJOCTABISAET YYCHUKY BO3MOKHOCTh Ha CTYIIEHU CPETHET0 OOIIEro
00pa3oBaHUsl HAYYUTHCA Ha 0A30BOM YPOBHE 6 HO3HABAmMEIbHOU chepe:

1) naBathb onpeaeicHUE U3YYCHHBIM MTOHITHSM;

2) ONHCHIBATH JEMOHCTPAI[MOHHBIE H  CAMOCTOSTECILHO  MPOBEIAEHHBIC
AKCTIEPUMEHTHI, UCTIOJB3YS JJIsl ITOTO €CTECTBEHHBIN A3BIK U SA3bIK XUMUU;

3) ommchIBaTh W pa3inyaTh W3YYCHHBIC KIACChl OPraHMYSCKUX COCIMHCHHH,
XUMUYECKUE PEaKIINH;

4) knaccuuIUpPOBaTh U3yUYECHHBIC OOBEKTHI U SABJICHHS,

5) nabmoaaTh JEMOHCTPALMOHHBIE M CAMOCTOSITEIBHO MPOBOJAMMBIE OIIBITHI,
XUMHUYECKHE PEaKINK, MPOTEKAIONINE B IPUPOJIE U B OBITY;

6) nemaTh  BBIBOABI M YMO3AKIIOUEHHS,  M3YYCHHBIX  XUMHYECKHX
3aKOHOMEPHOCTEW, MPOTHO3UPOBATh CBOMCTBA HEW3YUYEHHBIX BEUIECTB IO
AHAJIOTUH CO CBOMCTBAMU U3yYECHHBIX;

7) CTPYKTypUpOBaTh U3y4YCHHBIH MaTepHa,

8) uHTepnpeTHPOBaTh XMMUYCCKYI0 HH(DOPMAIIUIO, TIOJTYUYCHHYIO U3 JPYTUX
UCTOYHUKOB;

9) omuceiBaTh cTpoeHUE aTtoMoB, aneMenToB C, H, O ¢ ucmons3oBanuem
AIIEKTPOHHBIX KOH(PUTYpAITHH;

10) MoaenupoBaTh CTPOCHHE MPOCTEUIINX MOJIEKYJ OpPraHUYECKHUX
BEILECTB, KPUCTAIIIOB;

6 UEHHOCHMHO-ODUEHMAUUOHHOU cghepe. aHANU3UPOBATH U  OLICHUBATH
MOCJICJICTBUSA /UL OKpyXaromieil cpeapl OBITOBOM ¥ MPOU3BOJCTBEHHOM
JeSITETPHOCTH YEJI0BEKa, CBI3aHHOW C TIEpepabOTKO BEIIECTB;

6 mpyo0oeoii cghepe’. MPOBOAUTH XUMUYECKUN IKCIIEPUMEHT;

6 chepe puzuueckoil Kyabmypel: OKa3blBaTh MEPBYIO MOMOIIb NPH OTPABICHUSIX,
OKOrax W JpyrMX TpaBMax, CBSI3aHHBIX C BeElIECTBAMH U JIaDOPaTOPHBIM
000pyIOBaHHUEM.

B PE3YIIbTATC U3YUCHHUSA XUMHUHU YYCHUK JOJIZKCH 3HATH/IIOHUMATH



® BaKHEHIIHME XUMUUYECKHUE MTOHATHSI: BEIIECTBO, XUMUYECKUM IJIEMEHT, aTOM,
MOJIEKYJa, OTHOCUTENIbHBIC aTOMHASI U MOJICKYJISIpHAsl MacChl, HOH,
aJUIOTPOIIHS, U30TOMbI, XUMHUYECKasl CBS3b, JIEKTPOOTPUIIATEILHOCTb,
BaJICHTHOCTb, CTETICHb OKUCIICHHUSI, MOJIb, MOJISIPHASI Macca, MOJISIPHBII
00beM, BEIIECTBAa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS,
PaCTBOPBI, SAEKTPOIUT U HEIIEKTPOJIUT, SEKTPOTUTHUECKAS JUCCOIUAIIHSA,
OKHCITUTEb U BOCCTAHOBUTENb, OKUCIICHUE U BOCCTAHOBJICHUE, TEIIJIOBOM
3¢ ekt peakiuu, CKOPOCTh XUMUYECKON peakIuu, KaTajiu3, XUMUIECKOe
paBHOBECHE, YTIEPOIHBIN CKENeT, (yHKIIMOHAIIbHAS TPYIITa, U30MEPHS,
TOMOJIOTHS;

® OCHOBHBIC 3aKOHBI XMMHUU: COXPAHEHHUS MACChI BEIIECTB, TOCTOSHCTBA
COCTaBa, MEPUOJINUCCKUN 3aKOH;

® OCHOBHBIC TEOPUU XUMHUU: XUMHUECKOHN CBSI3U, IJIEKTPOJIUTHICCKON
JMCCOLIMAIIM, CTPOCHUS OPraHUYECKUX COCIMHEHMUIA;

® BaXHEHIIME BEIIECTBA U MaTEPHAJIbl: OCHOBHBIE METAJIJIbI U CILJIABHI;
CepHasi, COJIsTHAsl, A30THASI M YKCYCHAsl KUCJIOTHI; IIE€JI0YH, aMMHaK,
MUHEpaJbHbIE yI00OpEHUs, METaH, STHIICH, alleTHJICH, OCH30JI, STaHOI,
JKUPBI, MBIJIa, TJIFOKO3a, caxapo3a, KpaxMall, KiieTdyaTka, OeJKH,
MCKYCCTBEHHBIEC U CUHTETUUYECKUE BOJIOKHA, Kay4yyKH, IJIACTMACCHI;

yYMETh

" Ha3bIBaTh M3YyUYECHHBIE BEIIECTBA MO «TPUBUAIBHON» MIIM MEKIYHAPOTHOU
HOMEHKJIATypE;

"  ONpPEAeIATh: BAJIECHTHOCTh U CTETIEHb OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB,
TUIT XUMUYECKOU CBSI3U B COEMHEHUSIX, 3apsi] MOHA, XapaKTeP CPeibl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCTMHEHUMN, OKUCITUTEND U
BOCCTAHOBHTEIIb, IPUHAIJIEKHOCTh BEIIECTB K Pa3JIMUYHbIM KJlaccaM
OPraHU4EeCKUX COCIUHEHN;

"  XapaKTEepPU30BaTh: PJIEMEHTHI MaJIbIX MEPUOJIOB MO UX MOJOKEHUIO B
nepuoanueckon cucteme J[.M. Menneneena; oo1ue XuMHUIeCKe CBOMCTBA

MCTAJJIOB, HCMCTAJIJIOB, OCHOBHBIX KJIACCOB OPraHUYCCKHUX U



HEOPTraHUYECKUX COCUHEHUI; CTPOCHUE U XUMUUYECKUE CBOMCTBA
M3YYEHHBIX OPTaHUYECKUX COCITMHEHUN;

OOBSICHSITh: 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;
IPUPOY XUMUYECKON CBSI3U (MOHHOM, KOBAJICHTHOM, METANIMUECKOH),
3aBUCUMOCTb CKOPOCTH XUMHUUYECKOU PEAKIIUU U MOJIOKEHNUS XUMUYECKOTO
PaBHOBECHS OT Pa3INYHBIX (DAKTOPOB;

BBITIOJIHATh XUMUYECKUMN DKCIIEPUMEHT IO PACIIO3HABAHUIO BAXKHEUIIINX
HEOPTraHWYECKUX U OPTAaHUYECKUX BELIECTB;

IPOBOJIUTH CAMOCTOSTENIHbHBIN MOUCK XUMUUYECKOM MH(POpMAITUHU C
UCIIOJIb30BAHUEM PA3IMYHBIX HICTOUYHUKOB (HAYYHO-TIOMYJISIPHBIX U3JJaHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTEpHETA); MCIIOIB30BATh
KOMITHIOTEPHBIE TEXHOJIOTUH JJIs1 00pa0OTKHU U Mepeiauyu XMMUISCKON

UH(GOpPMAIINH U €€ MPEACTABICHUS B Pa3IMUHBIX (popmax;

HCIIOJIb30BaTh HpI/IO6p€TCHHLIC 3HAaHUA U YMCHHA B HpaKTI/I‘IGCKOﬁ JACATCIBHOCTHU U

HOBCGHHGBHOﬁ KHU3HU OJIA:

00BSCHEHUS XUMUYECKUX SIBJICHUH, IPOUCXOISAIIUX B PUPOJIE, OBITY U HA
IIPOU3BOJICTBE;

OnpeieSICHHUs] BO3MOYKHOCTHU MPOTEKAHUS XUMUUECKUX NPEBPAIICHUN B
Pa3JIMYHBIX YCIOBUSX U OLIEHKU UX MOCIIEICTBU;

AKOJIOTMYECKHU I'PAMOTHOIO TIOBEAECHUS B OKPYKAIOIIEH Cpelie;

OLICHKU BIIMSIHUSI XMMHUUYECKOIO 3arps3HEHUS OKPYIKAIOLIEH Cpeabl Ha
OpraHu3M 4YeJOBEeKa U JPYTUe )KUBbIE OPraHU3MBbl;

6e30macHOro 00paIIeHnus ¢ TOPIOYUMH U TOKCUYHBIMH BEIIIECTBAMH,
1a60paTOpHBIM 00OPYIOBAHUEM;

IPUTOTOBJICHUS PACTBOPOB 3aJaHHOM KOHIIEHTPALIUK B OBITY U Ha
IIPOU3BOJICTBE;

KPUTHYECKOU OIEHKH JIOCTOBEPHOCTH XUMHUYECKOW HHPOPMAIINH,

HOCTYHaIOH_ICﬁ M3 Pa3HbIX HCTOYHUKOB.



Il.Conepkanmne y4eOHOro nmpeamera:
10 kaace

Tema 1. IloBTOpenne u yriayoaenune 3Hanui (184)

ATOMHO-MOJIEKYJIIpPHOE yueHUE. BenecTBa MONEKYISIPHOTO U HEMOJIEKYIISIPHOTO
cTpoeHusd. KauecTBEHHbI M KOJMYECTBEHHBIM COCTaB BemlecTBa. MolsipHas u
OTHOCHUTEJIbHAS MOJIEKYJISIPHAS MAacChl BellecTBa. MoJsibHAs JOJIS 1 MaccoBas J10JIA

QJICMCHTA B BCIIICCTBC.

Crpoenue artoma. AToMHas opOutanb. [IpaBwiia 3amojiHEHHs] SJIEKTPOHAMHU
aTOMHBIX opOuTaneid. BaneHTHble dJekTpoHbl. llepronuueckuii  3aKoH.
DopMyJIMPOBKA 3aKOHA B CBETE COBPEMEHHBIX MPEACTABICHUN O CTPOCHUHU aTOMA.

HM3MeHeHne CBOMCTB 3JIEMEHTOB U UX COG,JII/IHGHI/Iﬁ B IICpUoAax U IrpyIiax.

XyUMHYECKasl CBS3b. SHGKTpOOTpI/IHaTGHI)HOCTL. BI/II[BI XHUMHUYECKON CBSI3H.
Honnas cBsa3b. KoaneHTHas HCIIOJIAApHAsA W IIOJIAPpHAA CBA3b. OOMeHHBIH U
IIOHOpHO-aKHGHTOpHBIﬁ MCXaHHN3M 06p330BaHI/I}I KOBAJICHTHOM HOHHpHOﬁ CBA3H.
FGOMeTpI/I}I MOJICKYJIBI. Merannuyeckasi CBS3b. Bozxopozmaﬂ CBA3b. AFpCFaTHBIG
COCTOAHUA BCIICCTBA. Tumnsr KPpUCTAJINIMYCCKUX PCUICTOK: aToOMHasi,

MOJICKYJIAPpHAA, MOHHAA, MCTAJIJIIMICCKAs.

Pacuetsl mo ¢dopmynaM M ypaBHEHUSM peakiiuid. ['a30BbIe 3aKOHBI. YpaBHEHHE
Knaiinepona—MenpeneeBa. 3akoH ABOTajpo. 3aKOH OOBEMHBIX OTHOIICHUM.

OTtHOCHUTENbHAS IIJIOTHOCTH T'a30B.

Knaccudukarnus XuMAYECKUX pEaKIHMi MO Pa3IMYHbIM TMPU3HAKAM CPABHEHHS.
N3meHeHHne CTeneHu OKHUCIEHUS 3JIEMEHTOB B COeAUMHEHUSX. OKUCIUTETbHO-
BOCCTAHOBUTENIbHBIE peakuuu. OKHUCIeHue U BoccTaHOBieHUE. OKUCIUTEIN U
BOCCTaHOBUTENHN. MeTon nanekTpoHHoro Oananca. [lepMaHranar kanusi Kak

OKHUCIUTCIIb.



Baxuenmme knaccbl HEOPraHUYECKMX BELIECTB. ['eHeTMuecKkas CBA3b MEKIY
KJIACCaMU HEOPTaHMYECKHX coequHeHui. Peaknuu nonHoro oomena. I'miaponus.

pH cpenpr.

PactBopsl. CriocoObI BEIpaKEHUSI KOJIMUYECTBEHHOIO COCTaBa pacTBOpPa: MaccoBas
noiyisi (TIPOLIGHTHAsT KOHIIEHTpaIus), MoJisipHas KoHIeHTpamusa. KomiouaHeie
pactBopel. Oddexkr Tungans. Koarymsiusa. Cunepesuc. KoMiuiekcHbie
coenuHeHud. CocTaB KOMILJIEKCHOTO HMOHA: KOMIUIEKCOOOpa30BaTeNb, JIMTAH/IBI.

Koopaunarnmonnoe uucio. HoMeHKIaTypa KOMITJIEKCHBIX COSUHEHUM.
JdeMoHCcTpanuu.

1. OGpas3iibl BEIMIECTB MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO CTPOCHHS.
2. Bo3sronka mnona.

3. Omnpepenenrie KUCIOTHOCTH CPEABI TPH MOMOIIM UHIUKATOPOB.

4. Dpdext Tunmans.

5. O0pa3oBaHre KOMIUIEKCHBIX COEAMHEHUH MePEeX0IHBIX METAJUIOB.
JlaGopaTopHbIe ONBITHI.

1. Peakuuu noHHOTO OOMEHA.

2. CBOICTBa KOJIJIOMIHBIX PACTBOPOB.

3. M'maponus coneit.

4. IlonmyyeHue 1 CBOKMCTBA KOMILIEKCHBIX COCTUHEHUH.

IIpakTuueckas padora Ne 1. BeinosiHeHNE 3KCIIEPUMEHTAIBHBIX 337]a4 110 TEME

«PeaknmoHHast CIrocOOHOCTH BEIIECTB B pACTBOPAX».

KontpoabHas padora Nel no temMe «OCHOBBI XUMUN.



Tema 2. OcHOBHbBIE MOHATHS Opranu4veckoi xumum (134)

[Ipenmet oprannyeckoil Xxumuu. OCOOEHHOCTH OPraHUYECKUX BEUIECTB. 3HAUYEHUE
opranudeckol xumuu. IIpuyuHBl MHOTrO0Opa3usi OPraHUYECKUX BEIIECTB.
YraepoaHslit CKEJIET, €ro THUIIBL: LIUKJINYECKUE, ALUKIINYECKUE.
KapOonuknnueckue U reTepoluKINuYecKie cKeneThl. Bunbl cBsizeil B MoJeKynax
OPraHUYeCKUX BEIIECTB: OJMHAPHBIC, ABOWHBIC, TPOWHbIC. I3MeHEeHue sHepruu
CBS3€M MEXJIYy AaToMaMy yIJIepoJa IpPU YBEJIWYEHUM KPAaTHOCTU CBSA3U.

HaCBIH_IeHHBIe N HCHACBIICHHBIC COCANHCHMUS.

DJIEKTPOHHOE CTPOEHHE U XMMMUYECKHME CBS3M aToma yriepoja. [ubpuausanus
opOuTaJeii, ee THIBI JUIsl OPraHUYECKUX CoeqMHeHui: SP°, sp?, sp. O6pasoBaHue G-

U TT-CBSI3EH B MOJICKYJIaX OPTaHHYCCKHUX COGHHHGHHﬁ.

OCHOBHBIC TIOJIOKEHUS CTPYKTYpPHOW TEOPUHM OPTraHUYECKUX COCIUHEHUM.
Xumuueckoe  crpoenue.  CrpykrypHas — gopmyna.  CTpykTypHas |
IPOCTpAaHCTBEHHAas wu3oMepusa. HM3omepusa yriepogHoro ckenera. M3omepus
noJIokeHnsa. MexkinaccoBas H30Mepusa. Buapl MpoCTpaHCTBEHHON HW30MEpHUH.
Ontrueckas mzomepus. ONTUYECKUE AHTUIOABI. XUPAIbHOCTb. XUPAIbHBIE U

AXUPAJIbHBIC MOJICKYIJIBI.

['eomeTrpuyeckas m3omepus (yuc-, mpanc-uzomepus). ['omonorus. I'omomoru.

['omonornueckast pa3HOCTb. [ OMOJIOTHUYECKHE PSIABL.

OnektponHble 3¢ dexTsl. CrocoObl 3ammcel peakiuii B OPraHMYEeCKON XHUMHH.
Cxema u ypaBHEHHUE. YCIOBHS MpoBeAcHUs peakinmid. Kinaccubukamus peakuuii
OpPraHWYeCKUX  BEIIECTB IO  CTPYKTYpHOMY  TpPU3HAKy:  3aMEIlEHHUE,
MpucoeMHEHNe, oTiIemienrne. Mexanuambl peakiuii. CriocoObl pa3pbiBa CBSI3U

yraepoa-yriaeposa. CBoOOIHbIE paIuKallbl, HYKICO(PUIBI U AIEKTPODUITBI.

Knaccudpukanusa opraHnueckux BemecTB U peakuuil. OCHOBHbIE KJIACCHI
oprannyueckux coenuuenuil. Knaccudukanuss opraHM4ecKHX COEAMHEHUM IO
(YHKIMOHAJIBHBIM TPYIIIaM. ODJEKTPOHHOE CTPOEHHUE OPraHWYECKHX BELIECTB.

B3anmHOe BausiHME aTOMOB U TPy aTOMOB. IHIIYKTUBHBIN U ME30MEPHBIN



s dextrl. [lpencraBnenue o pezonance. HoMeHkiatypa opraHM4eCKuX BELECTB.
MexayHapoaHas (cucTeMaThyeckas) HOMEHKIATypa OpraHnYecKUX BEIECTB, €€
npuHUUINbL. PanuonaneHas HoMmeHKiatypa. OKHCIEHHME W BOCCTAHOBJIEHUE B

OPraHUYECKON XUMMUHU.
Jemonctpanuu. 1. Moaenu opraHU4eCcKUX MOJICKYJI.
Tema 3. YrieBogopoasl (25 u)

A a1 K a H bl. CTpoeHue moJiekysibl MmetaHa. [lonarue o konpopmarusax. Ob1ras
XapaKTepUCTUKa Kjacca, (U3MYECKHE UM XHUMHUYECKHE CBOWCTBa (TOpeHHUE,
KaTaJINTUYECKOE OKUCJICHUE, TaJIOTCHUPOBAaHUE, HUTPOBAHUE, KPEKUHT, TTUPOJIN3).
MexaHu3M peakiuu XJIOpUPOBaHUS MeTaHa. AJkaHbl B pupojie. CUHTETUYECKUE
criocoObl  TMOJyYeHHWs  ajJKaHoB.  Meroabl  MOJYy4YeHUS  aJIKaHOB U3
aJKUITANOreHuI0B  (peakiusa  Bropma),  JAekapOOKCHIMPOBAHUEM  COJICH
KapOOHOBBIX KHUCJIOT M 3JEKTPOJIM30M PACTBOPOB COJEH KapOOHOBBIX KHCIOT.

HpI/IMeHeHI/Ie AJIKaHOB.

I m k10 aakamn bl. O6nas xapakTepucTUKa Kiiacca, (pu3ndeckue cBOMCTBA.
Bunbr uzomepun. HanpsokeHHbIE W HEHANPSKEHHBIE [UKJIBL. XUMHYECKHE
CBOMCTBa LIMKJIONPOIAaHa (TOpeHUE, THIPUPOBAHUE, TPUCOEANHEHNUE TaJIOTE€HOB,
rajoreHoBOJAOpPOAOB, BOJAbI) UM UUKIOreKcaHa (TOpeHHE, XJIOPUPOBAHHUE,

HuTpoBaHue). [lonydeHne MUKI0aTKaHOB U3 aJKAHOB U IUTaJOT€HAIKaHOB.

A a Kk e H bl. O0mas xapaktepuctuka kiaacca. CTpoeHHE MOJIEKYJbI STHUIICHA.
dusnyeckue CBOMCTBA aJKEHOB. ['eoMeTpuueckass H30MEpHUsl  AJIKEHOB.
XHUMHUYECKHE CBOMCTBA AJIKEHOB. Peakiuu nmpucoeInHeHrs Mo KpaTHOM CBA3U —
TUAPUPOBAHKUE,  TAJOTCHUPOBAHHE, T'MAPOTAJION€HUPOBAHUE,  THIpaTalUs.
[TpaBuno MapkoBHUKOBA U €r0 OOBICHEHUE C TOUKHU 3PEHUS DIIEKTPOHHOU TEOPUH.
B3aumoneiicTBie amkeHOB ¢ OpOMOM M XJIOPOM B Ta3oBOH ¢a3e WM Ha CBETY.
OkucrieHue aikeHOB (TOPEHUE, OKUCICHUE KUCIOPOIOM B MPUCYTCTBUU XJIOPUJIA
najyiaausi, MOJ JeicTBUEeM cepedpa, OKHUCICHHE TOpSIYMM TOJKUCICHHBIM

pacTBOpPOM MepMaHraHaTa Kaius, okucieHue no Baruepy). Ilonumepuzanus.



HOHy‘—ICHI/Ie AJIKCHOB M3 aJKAaHOB, AaJIKHITaJOICHUAOB MW JUTaJIOTCHAJIKAHOB.

HpI/IMCHCHI/Ie OTUJICHA U IPOITUJICHA.

A JakanamueH bl. Knaccupukanusi 1TMeHOBBIX yriieBogopoaAoB. ComnpsiKeHHbIe
nveHbl. DU3nUecKue U XMMUYECKUE CBOMCTBA JUBUHUIA U U3ompeHa. 1,2- u 1,4-
npucoeaunenue. llonnmepuszanus. Kayuyku. Bynkanuzanus kaydyykoB. Pe3una u

70ouuT. CuHTE3 OyTanueHa U3 OyTaHa U ATaHOJIA.

A a1 k 1 H bl. Obmas xapaktepuctuka. CTpO€HHE MOJEKYJbl aleTHICHA.
du3nueckue M XHUMHUYECKHME CBOMCTBA AaJKWHOB. Peakunm mnpucoenmHeHus
rajOreHoB, TaJOr€HOBOJAOPOIOB, BOAbL. lwuapupoBanue. Tpumepuszauus U
IUMepU3alus aueTuieHa. KucioTHble CBOMCTBA aJKWHOB C KOHIIEBOW TPOMHOMU
cBs3bt0. Anerwiunabl. OKHUCIEHUE AJIKWHOB PAacTBOPOM IE€pPMaHraHaTta Kajusl.
[Ipumenenue anerwneHa. KapOouaHelii Metoy monydeHus aneruieHa. [luponus

MeTaHa. CUHTE3 aJIKWHOB AJIKWJIMPOBAHUECM AlICTUIINIOB.

A p e H bl. [lonarue 06 apomatuanoctu. [IpaBuio Xrokkens. benzon — crpoeHue
MOJIEKYJIbI, (u3nyeckue cBoWcTBa. ['omonoruueckuid psg OeHzona. M3omepus
JN3aMEIIEHHbIX OEH30JI0B Ha MpuMepe KCuiojoB. Peaknuu 3amemnieHust B
OCeH30JIbHOM siipe (TaJIOTeHHpPOBAaHUE, HUTPOBAHUE, ANKWIMpOBaHue). Peakuuun
NpUcOeqUHEHUsT K OeH30iy (THApPUpOBAHHWE, XJIOPUPOBAHHE HA CBETY).
Oco0OeHHOCTH XUMUU ajKuiOeH30y0B. [lpaBuiia opueHTalMM 3aMecTUTeNel B
peakiusx 3amenieHus. bpomupoBaHue W HUTpoBaHUE Toiyojna. OKucieHue
anKwiIOCH30JI0B ~ PAcTBOPOM  TIEpMaHTaHata  Kaiaus. | amoreHupoBaHHE

anKuiI0eH30J10B B OOKOBYIO 11eTh. Peaknus Brop-

nma—a®PuTTUra Kak METOJl CHHTe3a alKWiIOeH3070B. CTHpOJI Kak MpHMEp

HCIIPCACIIBHOTO apOMATHICCKOIO COCAMHCHUS.

IHIpMpPOAHBIEUCTOYHHUKHUYTJEBOIODP OO B. [[pupoausiii u
MONYTHBIM He(TSAHBIE Ta3bl, WX COCTaB, HcHoJb30BaHue. HedTh kak cmech
yrieBogoponoB. llepBuunas u BTopuuHas mnepepabotrka HedTu. Pudopmunr.

Kamenns1i1 yromsb.



I'eneTnyecKkassCBA3b MEKAY PA3JHYHBIMHU KJIacCCaMHUy

rJjeBoaoponoB. KauecTBeHHbIE peakliMi Ha HENPEIETbHBIE YTIEBOIOPOIbI.

FajoreHonmpou3BOJAHBIE YIrJeBOa0P o0 B. Peakiuu 3amenicHus
rajJloreHa Ha TUAPOKCHWI, HHUTPOTPYyNIy, muaHorpymmy. JlelictBue Ha
TJIOTCHIIPOM3BOIHBIC BOJHOTO M CIIUPTOBOTO pacTBopa mienodn. CpaBHEHHE
PEaKIIMOHHON CIMOCOOHOCTH aJIKWI-, BUHWI-, (PeHWUI- U OCH3UITaJIOreHUI0B.
Hcnonp30BaHue TAIOTCH MPOU3BOIHBIX B OBITY, TEXHUKE U B cUHTEe3€e. [loHATHE O
MarHUHOPraHWYECKUX COCIUHCHUAX. [lojydeHue alkaHOB BOCCTAHOBIICHUEM

MOJIaJIKaHOB MOJI0BOAOPOIOM. MazHuiiopeanuieckue cOeOUHeHUsl.
JdeMoHCTpanuu.

1. BpoMupoBaHue rekcaHa Ha CBETY.

2. 'openue meTaHa, 3TUJIeHA, alleTUJICHA.

3. OrHomeHHne MCTaHa, OTHJICHA, alCTHUIICHA U OcH30/Ma K pacTBOpam

nepMaHranara Kajivs u OpoMHOM BoJie.
4. OKucneHue ToJIyoja pacTBOPOM MepMaHraHaTa Kajusl.

5. IlonmydyeHue HTWIEHA peaKIUeW JerujpaTalid d3TaHOJA, aleTHWiIeHAa —

TUAPOJU30M KapOuaa KaJlbIIHs.

6. Ilomydyenuwe cTtuposia JENOJUMEpPHU3ANKMEH TMOJUCTUPOJA M HCHBITAHUE €ro

OTHOIICHHS K PaCTBOPY MEpPMaHraHaTa Kajusl.

JlaGopaTopubie onbiTbl. CocTaBiaeHue MojeiIed  MOJEKyJ  ajJKaHOB.
B3aumopeiictBue ankaHoB ¢ OpomoM. CocTaBieHHUE MOJAENIEeH MOJEKY

HENPEAEIbHBIX COCAUHCHUM.
IpakTuuyeckas padora Ne 2. CocTaBieHre MoJielield MOJIEKYJ YIJI€BOAOPOIOB.
Ipakruyeckas padora Ne 3. [TonydyeHne 3THIIEHA U ONIBITHI C HUM.

KontpoabHas padora Ne 2 no teMe «YTJI1€BOAOPOIbI».



Tema 4. Kucaopoacoaep:xkamnue opranmdeckue coemueHus (19q)

C n u p 1 b1. HoMeHKIIaTypa n uzomMepus cnupToB. TOKCHYECKOE NEHCTBHE HA
OpraHu3M MeTaHoja U JTaHoja. Du3nyecKkne CBOMCTBA  MPEAECIbHBIX
OJIHOATOMHBIX CIUPTOB. XUMHUYECKHE CBOMCTBA CIUPTOB (KUCIOTHBIE CBOMCTBA,
pEaKIuy 3aMElICHUs] TUIPOKCUIBHOM TPYNIBI HA TaJIOrEH, MEXKMOJIEKYIJISIpHAs U
BHYTPUMOJICKYJIApHAs JETUApATAMsA, OKHUCIECHUE, PEAKIMU YIJIEBOJAOPOIHOTO
paaukaa). ATKOTONSATHL. [ uaposin3, ankmiupoBaHue (CHHTE3 TPOCTHIX dPUPOB MO
Bunbsimcony). [IpombIluieHHBI CHHTE3 MeTaHola. MHOrOaTOMHBIC CITUPTHI.
OTUNICHTJIUKOIb U TJIMIEPUH, UX (PU3HUECKHUE U XUMUUYeckue cBoiicTBa. CHHTE3
JIMOKCaHa M3 DTWICHIJIMKOJA. TOKCHYHOCTh HJTHJICHIINKOJS. KadecTBeHHas
peakIusi Ha MHOTOaTOMHBIe CTUPTHL. [IpocThie 3(pupbl Kak U30Mephl MpeeTbHBIX
OJTHOATOMHBIX CIUPTOB. CpaBHEHHE UX (PUBMUECKUX U XUMHYECKUX CBOMCTB CO

CIIMpTaMHu. PeaKHI/I}I PaCIICIUICHUA IIPOCTBIX 3(1)I/IpOB HOOJOBOOOPOIOM.

® e H 0 g bl. HoMeHnknaTypa u nzoMepus. BzanmHoe BIMsiHUE TPyl aTOMOB Ha
npuMmepe ¢eHona. Ou3nyeckrue U XMMUYECKHE CBOMCTBA ()eHOJIa U KPE30JIOB.
Kucnorneie cBoiicTBa ()eHOJIOB B CpaBHEHUHU CO CIUPTAMH. Peakiuu 3aMeIeHus
B OEH30JbHOM KOJIbIlE (TajJoreHupoBaHUE, HUTpoBaHuE). OKucieHue ¢GeHOJIOB.

KauecTtBennnie peaknuu Ha deron. [Ipumenenue denHoa.

KapOoHuJIbHBIE COEIHHeEHH . DICKTPOHHOE CTPOECHUE KapOOHUIBbHOMN
rpynnel. Anpaerunbl W KeToHbl. Dusmyeckue CcBoHCTBa (QopMaibaeruma,
aueranpieruaa, aunetoHa. [lomamue 0  Kemo-eHONbHOU — maymomepuu
KapOOHUNbHLIX ~ coeOuHeHuti. Peaknuy TPHUCOEIWHEHUS BOJBI, CIHPTOB,
[MaHoBoOpoja u  ruapocynbdura Hatpus. CpaBHEHHE  PEAKIIMOHHOUN
CIIOCOOHOCTH aJIBJIETUJIOB U KETOHOB B pPEAKIUSAX NpUCOeANHEHUs. Peakuuu
3aMelIeHrs aTOMOB BOJOPOJA TMPU  O-YIJIEPOAHOM aTOME€ Ha TaJioreH.
[Monumepuzamuss  dopmanpaeruaa U anetanpaeruna. Cuumes  cnupmos

83auUMOoOelcmauem KapOoOHUIbHbIX coeOuHeHull ¢ peakmugom I punsvspa.



Oxucnenne KapOOHWIBHBIX coenuHeHU. CpaBHEHUE OKHCICHUS albJCTUIOB U
KeTOHOB. BoccTanoBneHne KapOOHMIBHBIX COeIMHEHUH B ciupThl. KauecTBeHHBIE
peakuuM Ha  aIbJeTUAHYI TIpynny. Peaxkyuu — anv0016HO-KpOmMOHOBOI
koHOencayuu. OcobenHoctn ¢opmanpaeruaa. Peakuus ¢dopmanbaeruaa ¢

dbeHonoMm.

KapOGoHoBBIe KHCJOTBbL DIEKTPOHHOE CTPOCHHUE KAPOOKCHIIBHON IPYTIIbI.
['omonoruueckuii  psil MOpPENeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
dusnyeckre CBONCTBa KapOOHOBBIX KUCIOT HA MPUMEPE MypPaBbUHOM, YKCYCHOM,
IIPOIMOHOBOMW, MAaJIbMUTHHOBOM U CTEAPUHOBOW KHUCJIOT. XMMHUYECKHE CBOMCTBA
KapOOHOBBIX KHUCIOT. KuciaoTHble cBOMCTBA (M3MEHEHHUE OKPACKH WHIUKATOPOB,
peakluUM C aKTUBHBIMU MeETajylaMHU, OCHOBHBIMHU OKCHJAaMH, OCHOBAHUSIMU,
coyisimMu). M3MeHeHne cuiibl KapOOHOBBIX KHCIOT MPH BBEICHHHM JOHOPHBIX U
aKIIENTOPHBIX 3aMecTUTeNIeH. B3anmoneiicTBre kapOOHOBBIX KHUCIOT CO CIIUPTAMHU
(peaknusa srepudukanun). ["anoreHupoBaHre KapOOHOBBIX KHUCIOT B OOKOBYIO
nierb. OCOOCHHOCTH MYypaBbUHON KHUCIIOTHL. BajkHeime mpeacTaBuTeNn Kiacca
KapOOHOBBIX KHUCIOT U WX IpuMeHeHwue. [lomyueHne MypaBbUHOW M YKCYCHOMU
KHUCIIOT B IPOMBINIUICHHOCTH. Bricie kapooHoBbie kKuCIOTH. [1[aBeneBaskuciaoTa
KaK TMPEeJCTaBUTENIb JUKAPOOHOBBIX KUCIOT. [IpeacTaBienne o HEMpeACTbHBIX U
apoMaTH4ecKux Kuciotax. OCOOEHHOCTH WX CTPOCHUS W CBOWCTB. 3HaUYCHHUE

KapOOHOBBIX KUCJIOT.

OyHKIHNOHAJTbHbBIE IPOM3BOJAHbIE KAPOOHOBBIXKHCJIOT.
[TonyueHne XIOPaHTUAPUAOB U AHTHAPUIIOB KHUCIOT, UX ruaponus. [lomydenue
CJIIOHBIX 3(UPOB C HUCMHOJIb30BAHUEM XJIOPAHTHAPUIIOB U AHTHAPUIIOB KHUCIOT.
Cnoxnble 3(Upbl Kak U30Mepbl KapOOHOBBIX KHUCIOT. CpaBHEHHE (DU3NYECKUX
CBOWCTB M PEAKIIMOHHOW CIIOCOOHOCTH CIIOXKHBIX 3(PUPOB M H30MEPHBIX WM
KapOOHOBBIX KHUCIOT. ['maponu3 cioxkHbIX 3¢upoB. CHHTE3 CIOXKHBIX 3(HUPOB
denonoB. CrnoxHbie 3pUPbl HEOPTaHUYECKUX KUCIOT. HuTpornuueput. AMUIbL.

Conu kapOOHOBBIX KUCJIOT, UX TEPMUYECKOE PA3JI0KEHUE B TPUCYTCTBUU LIEIOUH.



Cunrtes Kap6OHI/IJIBHBIX COGI[I/IHeHI/II\/’I Pa3iIoOKCHUEM  KaJbIUCBLIX

KapOOHOBBIX KUCIIOT.

JdeMoHCcTpanuu.

1. BaumoselicTBre HATPUS C 3TAHOJIOM.

2. OKHCIIEHHE ATaHOJIa OKCUIOM MEJIH.

3. N'openue sTanona.

4. BzaumopeiictBue mpem-0yTUIOBOIO CIIUPTA C COJASTHON KUCIOTOM.
5. KauecTBeHHas peakiiysi HA MHOTOAQTOMHBIE CITHUPTHI.

6. KauectBennblie peakiiuu Ha (EHOJIBI.

7. OnipezenieHne ajabAeruI0B MPU MOMOIIN KaYeCTBEHHBIX PEaKIIHil.
8. OkucieHue anpIeruIoB IEPMaHTaHATOM KaJlusl.

9. l[onydenue CIOKHBIX FPUPOB.

JlaGopaTopHbIe ONBITHI.

5. CBoiicTBa 3THIOBOIO CIIUPTA.

6. CBolicTBa riauIepuHa.

7. CnoiictBa ¢enona. KauecTBeHHbIe peakiiuu Ha ()EHOJIBI.

8. CroiicTBa hopmanuHa.

9. CBoiicTBa YKCYCHOM KHUCIIOTHI.

10. Conu kapOOHOBBIX KUCIIOT.

IpakTuueckas padora Ne 4. [lonyyenue 6pomaTana.
IpakTuueckas padora Ne 5. [lonyyeHue aneroHa.

Ipakruyeckas padora Ne 6. [lonydeHue ykCyCHOM KUCIOTHI.

coJiei



IIpakTuyeckas padora Ne 7. [lonydyeHue stunanerara.

IIpakTnueckas padora Ne 8. PemieHue sKCrepUMEHTANBHBIX 3a7ad MO TEMeE

«KI/ICJIOpOI[COI[ep)KaH_II/IC OpTraHUYCCKUC BCIICCTBAY.

KonTpoabnass padora Ned no teme «Kucnopoacoaepxaiine OpraHuYeCKue

BCIICCTBA».

Tema 5. A30T- u cepocoaepxaiue coequHeHust (64)

Humpocoeounenua.  Onekmponnoe cmpoenue Humpoepynnvl.  Ilonyuenue

Humpocoe()uHeHuL?. B3pb1611am ble seuyecmeaa.

A M u H bl. IBomepust amuHoB. [lepBuuHbIe, BTOPUYHBIE U TPETUYHBIE AMUHBI.
@du3nyuecKkue CBOMCTBA MPOCTEHUINMX aMHHOB. AMHUHBI KaK OpPTraHUYECKHE
ocHoBaHUsA. CoJIM ATKWIAMMOHUSA. AJKWIMPOBAHHE M alMIMPOBAHUE AMHHOB.
Peakuyun aMMHOB C a30THUCTOM KHCIOTOM. ApOMaTHYECKHE AMUHBI. AHUWIWH.
B3anMHOe BiMsIHUE TPYIIT aTOMOB B MOJIEKYJIE aHWJIMHA. XMMUYECKHE CBOMCTBA
aHWJIMHA (OCHOBHBIE CBOMCTBA, PEaKIMHM 3aMELICHUS B apOMAaTHYECKOE SJIpo,
OKHCJICHUE, ayunuposanue). /fuazocoedunenus. [lonydeHrne aMMHOB U3 CITUPTOB U
HuTpocoenunenuil. llpumenenne anwinHa. CepoOpraHUYECKUE COETUHEHHS.
[IpencraBienue o cepoopraHnuecKkux coeuHeHUsIX. OCOOCHHOCTH X CTPOCHUS U

CBOMCTB. 3HaUE€HHE CEPOOPTraHUYECKUX COETUHEHUM.

I'erepouwukasl. Oypad U NUPPON KAK MPEICTABUTENHN IMATUWICHHBIX
TFETEPOLMKIOB. DJIEKTPOHHOE CTPOCHHE MOJIEKYIbl mnuppona. KuciotHeie
CBOMCTBA nuppoJia. [lupuane kak npeacTaBUTENb MIECTUYIICHHBIX T€TEPOLIMKIIOB.
DNEKTPOHHOE CTPOCHUE MOJIEKYJbl NMUupuarHa. OCHOBHBIE CBOMCTBA MHUPHUJIIMHA,
peakiuy 3aMeIIeHus ¢ apoMaTudeckuM siapom. [IpeacrtaBienne 06 mMmIasode,

MUPUJIMHE, TyPUHE, ITYPUHOBBIX U MUPUMHUINHOBBIX OCHOBAHUSX.

JdemoHcTpanum.



1. OcHOBHBIE CBOMCTBA aMUHOB.

2. KadecTBeHHBIE peakIluy HA aHUJIHH.

3. AHUJIMHOBBIE KpacUTEH.

4. O6pa3libl TeTEPOIUKINYECKUX COCTUHEHUH.
JlabopaTopHble onbIThl. KauecTBeHHBIE pEaKIIUU HA aHWIIHH.

IIpakTyeckas padora Ne9. PenieHue 3KCIEpUMEHTANIBHBIX 33/1ad IO TEME

«ASOTCOIICP)K&HII/IC OpPraHUYCCKHC BCIICCTBAY.

Tema 6. buosiornyeckn akTuBHbIe BemecTBa (144)

)KI/Ipr KaK CJOXHBIC 3(1)I/IpBI rNmaocepruHa MW BBICIHUX Kap6OHOBBIX KHCJIOT.
OwmbleHne JKUPOB. FI/IIIPOI"GHI/BaHI/IH JKUPOB. Mpbila Kak COJM  BBICIIMX

Kap6OHOBI>IX KHCJIOT.

Y raes o abl. MoHo- 1 nucaxapuabl. DyHKIMY YrieBoa0B. buonorndeckas posib
yraeBo10B. [ moko3a — (hu3nyecKkre CBOMCTRA, IMHEHHAS M IUKITNYecKast (OpMEI.
Peakumu  rroko3bl  (OKHUCIIEHHME A30THOM  KUCJIOTOM, BOCCTAHOBJICHHUE B
IIECTUATOMHBINA CHUPT), KA4eCTBEHHBIE pEaKIMU Ha TIIIOKO3y. bpokeHue
ITFOKO03bI. DPYKTO3a Kak M30Mep TIIFOKO3bl. Pubo3a u nesokcupubdosa. [lousmue o

2IUKO3UOAX.

A ucaxapmnasbl Caxapo3a Kak NpeACTaBUTEIb HEBOCCTaHABIMBAIOIINX
nucaxapusioB. Manemosa u jaaxkmo3sa, yennoouoza. I'maponaus aucaxapujoB.

[Tonydyenue caxapa u3 caxapHOM CBEKJIbI.

IIoanucaxapuasbl. Kpaxman, rimukoreH, neionosa. KauectseHHas peakius

Ha KpaxmaJi. ['maponn3 noavcaxapuios.



HykaeunHnoBblekHcJaoTbl. Hykineosunsl. Hykieoruasl. Hyknennose
KUCJIOTBl Kak mnpuponnbeie mnonumepsl. Crpoenne JHK u PHK. I'maponms

HYKJICMHOBBIX KHCJIOT.

AMMHOKHCJOT bI Kak aMoTepHble coeuHeHus. Peakuu ¢ KuciaotaMu u
ocHoBaHuAMH. OOpa3zoBanue cinoxHbIX 3¢upoB. [lentuasl. IlentuaHas cBs3b.
AMUJIHBIA XapakTep nenTuaHon cBsa3u. ['maponus nentunos. benku. IlepBuunas,

BTOpHUYHAS U TPETUYHAs CTPYKTYphI OenkoB. KauecTBeHHBIE peaKIIuy Ha OCIIKH.
JdeMoHCcTpanuu.

1. PacTBOPUMOCTH YTJIEBOJIOB B BOZIE M dTaHOJIE.

2. KadecTBeHHBIE pEeaKIIUU Ha TIIHOKO3Y.

3. O6pa3ibl aMUHOKHCIIOT.

JlaGoparopusbie onbiThbl. 11. CpoiicTBa ritoko3bl. KauecTBeHHass peakiuusi Ha
rioko3y. Omnpejienenne Kpaxmania B IpoaykTax nutanus. 12. I{BeTHbie peakuuu

OEJIKOB.

Koutponbhas padora Ne 4 mo Teme «A3zoTcomepxkamue M OHOJOTUYECKH

AKTHBHBIC OPIraHUYCCKUC BCUICCTBA».

Tema 7. BbicokOMoOJIeKY/JIApHBbIE cOenHeHns (44)

[lonaTHE O  BBICOKOMOJICKYJISIDHBIX  BemecTBax.  llomumepuzamus u
MOJIMKOHEHCAIINS KaK METOJIbI CO3/IaHUsI MOIUMEPOB. DnactoMepsl. [Ipupoanbiii
n cuHretnueckuid kayuyk. Cononumepuzanusi. CoOBpEeMEHHbIE IJIACTUKHU
(MONMMATUIICH, TOJMMOPONUIICH, MOJUCTUPOJ, MNOJUBUHUIXIOPHUA, (TOopoIruiacr,
MOJIMATUIICHTEpeTanar, aKpuiI-0yTaaueH-CTUPOIbHBIN IJIACTHK,

nonukapooHatsl). [Ipupoanbie U CHHTETHYECKHE BOJIOKHA (0030D).



JMemoncTrpamuu. 1. OOpasusl mmactukoB. 2. Kosmnekuus BojiokoH. 3.

[TonukoHaeHCAMS ATUICHTIIMKOIS ¢ TepedTaaeBOi KUCIOTOM.

JlabopatopHbie onbIThl. 13. OTHOIIEHHE CUHTETUYECKUX BOJIOKOH K pacTBOpaM

KHUCJIOT U 1EJI0YEH.
IIpakTnueckas padora Ne 10. Pacno3naBaHue riacTHUKOB.

IIpakTnueckas padora Ne 11. Pacno3naBaHue BOJIOKOH.



11 kiaacc

Tema 1. Hemeranasbl (314)

KanaccupukannmsasHeOpraHm4YeCcKHU X Be Il eC T B. DJIEMEHTbI

MECTAJJIBI 1 HEMCETAJIJIBI U UX ITOJIOXKCHUC B HGpHOI[PI‘I@CKOfI CHUCTEMC.

B o 1 0o p o a. Ilonydyenue, puznueckue U XUMUYECKUE CBOMCTBA (pEakiuu C
MeTajulaMd W HeMeTaJJlaMH, BOCCTAaHOBJICHHE OKCHJIOB U coJjiei). ['uapuisl.

TonauBHBIC PJIEMEHTHI.

I'aanor e n bl. Obmas xapakTepucTuka MOATrpynmnbel. OuU3nuecKkue CBOMCTBA
MPOCTHIX BEHIECTB. 3aKOHOMEPHOCTU HM3MEHEHHUSI OKHUCIUTEIbHOM aKTUBHOCTH
rajJjioreHOB B COOTBETCTBUH C UX TOJIOKEHUEM B nepuoinyeckoii Tadure. [lopsimox
BBITECHEHHMSI TAJIOTEHOB U3 PACTBOPOB TaloreHUA0B. OCcOOEHHOCTH XUMUHU (PTopa.
XJ10p — ToJIydeHHUE B MPOMBIIIUICHHOCTH U J1a00paTOPHH, PEAKIIUU ¢ METAJIAMHU U
HEeMeTaJUIaMU. B3anmopjencTBue Xjiopa € BOJOW M pacTBOpaMH IIEIIOYEH.
Kucnoponnsie coeamHeHuss xyopa. ['MMOXJIOPUTHI, XJIOpaT WM MEpXJIOpaThl Kak
TUTIMYHBIE OokuciauTenu. OcoOeHHOCTH XuUMHUHM Opoma W monaa. KadecTBeHHas
peakius Ha Wox. [alloreHOBOOOpOABI —  TMOJYYCHHE, KHCJIOTHBIE |
BOCCTAHOBUTEIBHBIE cBoiicTBa. ConsgHast KucCIIoTa M ee couu. KadecTBEeHHEBIC

PCaKH Ha I'aJIOrCHU/I-NOHBI.

DJAEeMEeEHTHB NOATPYNNBIKHUCJIOP 0aa. OOmas xapakTepUCTHKA
noArpynmnel. dusnyeckre CBOMCTBAa MPOCThIX BenlecTB. O30H Kak auiOTpOMHast
Moaudukanus kuciopoaa. [lomydenue o3ona. O30H Kak okucauTenb. [lo3uTnBHAS
U HEraTMBHas poJib 030Ha B OKpyxaroiieil cpeae. CpaBHEHUE CBOWCTB 030HA U
Kucioponaa. Boga u nepokcua Boaopoaa Kak BOJIOPOIHbIE COETMHEHUS! KUCIOpOaa

— CpaBHEHHUE CBOMCTB. Ilepokcu Bogopoaa Kak OKUCIUTENb U BOCCTA-

HoBuTenb. llepokcunbl meramnoB. Cepa. Amnorponus cepbl. Dusznueckue u
XUMUYECKHE CBOMCTBAa cepbl (B3aUMOJICMCTBUE C MeTaulaMHU, KHUCIOPOJOM,

BOJIOPOJIOM, PACTBOPAMH ILIEJI0YEH, KUCTOTaMU-OKUcauTensiMu). CepoBo1opo —



MOJIy4eHHE, KUCIOTHBIE M BOCCTAHOBUTENbHBIE cBOMCTBA. Cynbduabl. CEepHUCTBIN
ra3 Kak KHUCJIOTHbIA OKcHJA. OKHCIUTEIbHBIE W BOCCTAaHOBHUTEJIBHBIE CBOMCTBA
cepHucToro rasa. [lonydenue cepHUCTOro ra3a B IPOMBIIIEHHOCTH HJIA00PaTOPHUH.
Cepnucras kucnota u ee conu. Cepublid anruapua. CepHas kuciota. CBoicTBa
KOHLUEHTPUPOBAHHOM M pa30aBleHHOM  cepHOM  KuciaoTbl.  JlelicTBue
KOHLEHTPUPOBAHHOM CEpPHOM KUCIIOTHI HAa caxap, METAJLJIbl, HEMETAJUIbI, CYIb(QUIBI.
Tepmuueckast yctoluuBoCcTh cyib(paroB. KauecTBeHHass peakiusi Ha CEpHYIO

KUCTIOTY U €€ cOJu. TuocepHas Kkucioma u muocyib@amai.

A30THerocoejauHeHH s DIEMEHTb NoArpynmsl azora. OOmias
XapaKTEepUCTUKA MOATPyNIbl. DU3MYECKUE CBONCTBA MPOCTHIX BemiecTB. CTpoeHue
MOJIEKYJIbI a30Ta. DU3NUecKue U XUMUYEeCKre cBoMCTBa a3oTta. [lonyuenue a3ora B
MPOMBIIIJIEHHOCTH © Jjaboparopuu. Hutpumabl. AMMHak — €ro IMOJydYeHHE,
buzndeckue U XuMu4eckue cBoicTBa. OCHOBHBIE CBOMCTBAa BOJHBIX PAacTBOPOB
ammuaka. Conu ammonus. [loBenenue comneit aMMOHUS TIPU HarpeBaHUU. AMMHAK
Kak BoccTaHoBUTENb. [IpumeHeHne ammuaka. OKCUABI a30Ta, UX MOJIYYCHHE U
ceorictBa. Oxcua azorta(l). Oxucnenme oxcuga azora(ll) kucmopomom.
Humepu3zamusa okcuna azota(lV). Azotucrtas kuciaora U ee coiaud. HUTpuThl Kak
OKHUCJIUTENIX U BOCCTAHOBHUTENIU. A30THAsI KHCIOTa — (PU3HUUYECKUE M XUMUYECKUE
CBOMCTBa, nojaydeHre. OTHOILIEHHE a30THOM KUCIOThI K METAJJIaM U HEMETaJUIaM.
3aBUCHUMOCTb MPOAYKTA BOCCTAHOBIICHHUS a30THOM KUCJIOTHI OT aKTUBHOCTUMETAIIIA

Y KOHUEHTPALMU KUCIIOThI. TepMHuUecKasi yCTOMYMBOCTh HUTPATOB.

®ochopuerocoeauHeHua Amnorponus pochopa. Xumuueckue
cBoiicTBa hocdopa (peakiuu ¢ KUCIOPOJAOM, rajJoreHaMH, METAJJIAaMH, CIIOKHBIMU
BEIIECTBAMU-OKUCTUTENSIMY, Imenodamu). [lomydenne u mpumenenue docdopa.
dochopusriii anruapun. Oprodochopras u metadochopHas KUCIOTH U UX COJH.
KauectBennass peakiuss ©Ha optodocdatsl. Pasznoocenue opmogocghoprot
kucnomsl. Ilupogocghoprnas wucnoma u nupoghocghamer. Dochuasl. DochuH.

Xnopuowt gpocgpopa. Oxcuo gpocghopa(lll), pocchopucmasn kucnoma u ee conu.



Y ruaep o a Amtorponus yriepona. CpaBHEHHE CTPOCHHS U CBOMCTB rpaduta u
anmasza. DymaepeH Kak HoOBas MoJieKyisipHas (opma yriaepoaa. I'paden kak
MOHOCIION rpaduta. YriaepoaHble HAHOTPYOKU. YT0sIb. AKTUBUPOBAHHBIA YTOJIb.
Ancop6uus. Xumudeckue cBoiicta yrist. KapOuael. ['uaponus kapOuia KanbLuus v
kapObuaa amoMuHusg. KapOuabsl NEpeXoIHBIX METANIOB KaK CBEPXIPOYHbBIC
Marepuasbl. Okcunabl yriaepoga. OOpa3oBaHHE YrapHOro ra3a IpU HEMOJIHOM
CropaHuu yriisi. YTosb U yrapHbli Ia3 Kak BOCCTAaHOBUTENHU. Peakiius yrapHoro rasa
c pacriaBamu Ienoudeid. CHHTE3 (OPMHUATOB M OKCAJaTOB. YTJEKUCIBIM ras.
VYronpHas kucioTa u ee conu. [loBeneHne cpeHMX M KUCIBIX KapOOHATOB IMPHU

HarpCBaHHuU.

K p e M H m i1. CBolicTBa IpOCTOTO BemlecTBa. Peakiiu ¢ XJI0poM, KUCIOPOAOM,
pactBopamu 1enoued. OKCUI KpeMHHUsS B TNpPUPOJEe U TexHUKe. KpemHueBbie
KUCJIOTHI U MX CcoJiM. ['maponu3 cunukatoB. CujlaH — BOJOPOJHOE COCIMHEHUE

KPEMHHS.
B o p. Oxcun 6opa. bopnas kuciora u ee conu. bypa.

Jemonctpanuu. 1. 'openne Bogopona. 2. [lonmyuenue xmopa (OmbIT B MPOOUPKE).
3. OnbITel ¢ OpoMHOI Bos10H. 4. OKUCIUTENBHBIE CBOMCTBA PACTBOpPA TUIIOXJIOPUTA
Hatpud. 5. IlnaBnenue cepwl. 6. 'openue cepsl B kuciopoje. 7. Bzaumopeiicraue
xene3a c¢ cepor. 8. I'openume cepoBomopoma. 9. Ocaxaenue cynbpumon. 10.
CaoiicTBa cepHuctoro raza. 11. JleiicTBue KOHIEHTPUPOBAHHON CEPHOM KHUCIOTHI
Ha Menb U caxapo3y. 12. PactBopenue ammuaka B Boje. 13. OcHOBHbIE CBOWCTBA
pactBopa ammmuaka. 14. Karanutuueckoe okucieHue ammuaka. 15. Ilomydenume
okcuaa azota(ll) u ero okucienue Ha Bo3ayxe. 16. JleiicTBUe a30THOM KMCIOTHI Ha
menn. 17. T'openne docdopa B kucnmopoae. 18. [IpeBpamenne kpacaoro gocdopa B
Oernblil U ero cBeueHue B TeMHoTe. 19. BzaumoneiictBue ¢pochopHOro aHruapuaa ¢
Bojoil. 20. OOpa3uel rpadurta, anmasa, kpeMuus. 21. 'openue yrapHoro rasza. 22.

Tymenue miaMeHu yriieKuciabpiM razoM. 23. Pasnokenne MmpaMmopa.



JlabopatopHbie onbiThl. 1. IlonyueHue xymopa W H3y4y€HHE €ro CBOMCTB. 2.
O3HaKOMIIEHHE CO CBOMCTBAMHM XJIOpCoOAeprKauux oroenuBateneil. KauecTBenHas
peakiusi Ha TajioreHu-uoHkbl. 3. CBolcTBa Opoma, Hoja u ux colyiei. Paznoxenue
nepokcuaa Bogopoaa. OKHCIeHUe NOIUI-HOHOB MEPOKCUIOM BOJOPOAA B KUCIOU
cpene. 4. M3ydueHue CBOWCTB CEpHOM KUCIOTHI U €€ cosieil. 5. M3yueHue CBOMCTB
BOJIHOT'O pacTBopa amMuaka. 6. CBoiicTBa coiieit ammonusi. KauecTBeHHast peakius
Ha (Qochar-uon. 7. KauecTBeHHas peakuus Ha KapOoHaT-uOH. Pasznoxxenue
rugpokapoonara Hatpusd. 8. McnpiTanue pacTBopa CHIIMKaTa HATPUSI HHIAUKATOPOM.

9. O3nakomiieHHe ¢ oOpa3laMu MPUPOJHBIX CUITUKATOB.

IIpakTunueckas padora Nel. [Tonyuenue Bogoposa.

IIpakTuyeckas padora Ne 2. [TonydeHue xJI0pOBOJIOPOAA U COJSTHOM KHUCIIOTHI.
IIpakTuueckas padora Ne 3. [lonyueHue aMMuaka 1 U3y4eHHE €r0 CBOWCTB.
IpakTuyeckas padora Ned. [lonydeHue yriekuciaoro rasa.

IIpakTnyeckas padora Ne 5. BeinojiHeHHe 3KCIEPUMEHTAIBHBIX 3a7]a4 M0 TeMe

«HemeTammeny.

Kountpouabnast padora Nel o teme «Hemertanmbi».

Tema 2. Metaninbi (3049)

O0muimod630prjJeMeHTOB—MeTaJJoB. CBOMCTBA MPOCTHIX BEIIECTB-
MeTaJIoB. MeTanuyeckue Kpuctauinueckue pemerku. CriiaBbl. XapaKTepUCTUKA

HanOoJIee U3BECTHRIX CITJIABOB. HonyquI/Ie " IIPUMCHCHUC MCTAJLIIOB.

Ile1o4YHBIE MeTaJJabl— 00I1as XapaKTepUCTHUKA TIOITPYIIITHI, XapaKTEPHBIC
peakiuu HaTtpus U Kanug. CBolcTBa MIEIOYHBIX MeTasuioB. [lonyueHune menouHbix

metaiutoB. Cona u enkuii



HaTp — Ba)XKHEUILNWE COCAUHEHNs HAaTpus. bepuiuinil, Maruuii, Ie104YH03eMEIbHbIE
MeTasuibl. MarHuii U KajablUuid, UX 00I1asi XapaKTepUCTUKA Ha OCHOBE MOJI0KEHUS B
Ilepuonnueckon cucreme snnemeHtoB J[. M. MenzaeneeBa U CTpOCHHUsS aTOMOB.
[lonyyenue, pusnveckue U XMMUYECKUE CBOMCTBA, MPUMEHEHUE MArHUs, KaJbIUsl
U UX COeIMHEHUU. AMPOTEPHOCTh OKCHAA U THApokcuaa Oepuius. XKecTKocTh
BOABl M cmocoObl ee ycTpaHeHus. OKpacka IUIAMEHH COJIAIMH LIEIOYHBIX H

MCIOYHO3CMCIIBHBIX MCTAJIJIOB.

A J 10 MU H U i PactipocTpaHeHHOCTh B TIpUpoJie, PU3HMUECKUE U XUMUYECKUE
CBOICTBa (OTHOILLIEHUE K KUCIOPOJNY, rajoreHam, pacTBOpaM KHUCIOT U IIEI0YEH,
amoMoTepmus). AMQPOTEpHOCTh OKcHAa W Tuapokcwaa amomMuHus. Conu
amomunus. [lomHoe pasnoxkeHWe BOJOM coJedl amoMHHUS CO  CcilaObIMU
JBYXOCHOBHBIMU KHUCJIOTaMHU. AJIIOMUHAaTBl B TBEPJIOM BHJE U B PaCTBOPE.

HpI/IMeHCHI/Ie amoMuHus. Coeounenus antoMutUs 6 HU3UUX CIMeneHsax OKUCIeHuUsl.

OnoBowMcCBIUHe . Ouznueckhue U XUMUYECKHUE CBOMCTBA (peakIuu C
KHCJI0poaoM, kucioTaMu), ipuMmeHenne. Conu onosa(ll) u ceunna(Il). CBuHLIOBBIN

AKKyMYJISITOP.

MeTanaaplno0o0oYHBIXNOAT Py n OcoOEHHOCTU CTPOSHUSI aTOMOB

IMCPCXOAHBIX MCTAJLJIIOB.

X p 0 M. ®usnueckue CBOKMCTBA, XUMUYECKHE CBOMCTBA (OTHOLIEHUE K BOJISTHOMY
napy, KHUCJIOpOAY, XJIOpY, pacTBOpaM KHCIOT). V3MeHeHue OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX U KHCIOTHO-OCHOBHBIX CBOMCTB OKCHUJIOB U THAPOKCUAOB
XpoMa € pOCTOM CTETICHH OKUCIICHH. AM(DOTEpHBIE CBOMCTBA OKCH/A U TUIPOKCUIA
xpoMa(Ill). Oxucnenne coneir xpoma(lll) B xpomaTel. BzaumHubie mnepexojibl

XpOMAaTOB U JUXPOMATOB. XpOMaTI)I U JUXPOMATBI KaK OKUCJIIUTCIIHN.

MapraHen— Qu3ndecKkue U XUMHIECKUE CBOMCTBA (OTHOIIICHHUE K KHUCIOPOY,
XJIOpy, pactBopam kuciot). Oxcua mapranna(lV) kak oKUCIUTENb U KaTalau3aTop.

ITepmanraHat kanus Kak

okuciutenb. Maneanam(VI) kanus u eco ceoicmaa.



K e a1 e 3 0. Haxoxxznenue B npupoje. 3Ha4eHUE KeJe3a I OpraHu3Ma 4eloBeKa.
@usnueckue cBoWcTBa kenesa. CruiaBbl Kene3a € yriaepoaoM. XHMHUYECKHE
CBOICTBa kene3a (B3aUMOJEWCTBHE C KHUCIOPOJAOM, XJIOPOM, CEpOM, YIJIEM,
KHCJIOTaMHM,  pacTBopaMu  coseil). CpaBHEHHE  KHUCJIOTHO-OCHOBHBIX U
OKHUCJIMTENIbHO-BOCCTAHOBUTENIbHBIX CBOMCTB ruapokcua xxenesa(ll) u ruapokcuna

xenesa(Ill). Conu xenesa(Il) u xeneza(Ill). Meroasl nepeBoaa coeii xkeneza(ll) B

cosn xene3a(lll) u o6parHo. OkucnutenbHbIe CBOMCTBA coenuneHui xenesa(lll) B
peakusX C BOCCTAHOBUTEISAMHU (MOAUAOM, Me/bt0). lIMaHWIHBIE KOMILICKCHI

xene3a. KauectBennnie peakiuu Ha noHsbl xxene3a(ll) u (III).

M e a1 ». Haxoxnenue B mnpupone. Duznmyeckne M XMMHUUYECKHE CBOMCTBA
(B3aMMOJICMCTBUE C KHUCIOPOJOM, XJIOPOM, CEPOM, KHUCIOTAMHU-OKUCIUTEIISIMH).
Comu menu(Il). Mennsiit kynopoc. Ammuakatel Mmeau(l) u menu(Il). Tlonyuenue

okcuna meau(l) BoccranoBnenuem ruapokcuaa meau(Il) riroko3oi.

Cepedpo. Ousnueckue U XUMUYECKHUE CBOWMCTBA (B3aMMOJIECUCTBUE C CEPO,
XJIOPOM, KHCIIOTaMU-OKUCIUTENAMH). Ocaxk/ieHne okcuaa cepedbpa npu JAeicTBUU
IIeJIOYM Ha colld cepebpa. AMMuakarel cepebpa kak okuciurenu. KauectBeHHas

peakIusl Ha HOHBI cepedpa.

3 0 a1 0 T 0. Du3nyeckue U XMMUYECKUE CBOMCTBA (B3aMMOJIEHCTBUE C XJIOPOM,

«mapckoit BoaKkoi». CriocoObl BRIZICIECHUS 30JI0Ta U3 30JJ0TOHOCHOM MOPO/IBI.

Il u H k. Pu3znuecKkue U XMMUYECKHE CBOWCTBA (B3aUMOJIEHCTBHUE C rajoreHaMH,
KHCIIOPOJOM, CEPOM, pacCTBOpaMH KHUCIOT U miejoueit). AM(OTepHOCTh OKCHIa U

TUAPOKCHIA IMHKA.
P 1y 1 b. [IpeacraBnenue 0 CBOMCTBaxX pTYTH U €€ COCTUHEHUSAX.

Hemoncrpamun. 1. Komneknus merauioB. 2. Konnekuuss MUHEpalioB U pya. 3.
Komnexuma «Anromunuity. 4. Komneknusa «XKemezo um  ero ciwiaBel» D.
B3anmopelictBue HaTpus ¢ BoaoH. 6. OKpammBaHue IIaMEHH COISIMH IIEIOYHBIX H

[IEJTOYHO3EMENILHBIX METAUIOB. /. B3aumonencTBrue Kajaplys ¢ BOIO. 8.



[InaBnenune amomunusa. 9. BsaumopelictBue amomMuHus co menounto. 10.
B3aumopelicTBue xpoma ¢ CoNsiHOM KUCIoToM 6e3 noctyna Bo3ayxa. 11. Ocaxaenue
ruapokcuaa xpoma(lll) u okucnenue ero nmepokcuaom Bojopona. 12. B3zaumusbie
nepexoabl XpoMatoB U auxpomatoB. 13. Pasznoxenue auxpomara ammonwus. 14.
Amomorepmusi. 15. Ocaxpaenue runpokcuna xenesza(lll) m okucnenue ero Ha

Bo3nyxe. 16. Boinenenue cepebpa u3 ero coneit 1eicTBUEM MEIH.

JlaGoparopHblie onbIThl. 10. OkpanivBaHue MJIAMEHU COCIUMHEHUSIMU IIEJTOYHBIX
metamioB. 11. O3HakoMJIeHHME ¢ MUHEpajJaMH U BaXXHEUIIUMH COETUHCHUSIMHU
IIEJIOYHBIX MeTau1oB. 12. CBONMCTBA COEIMHEHHUH IIEIOYHBIX METaLIOB. 13.
OxkpaiivBaHue IJIAaMEHU COJISIMHU IIEJI0YHO3eMeNbHbIX MeTauioB. 14. CaolicTBa
Marauss U ero coeauHeHuu. 15. CBoiicTBa coenuHeHuii kanblust. 16.2KecTkocTh
BoAbl. 17. B3aumoneiicTBue alOMUHHMS C KUCIOTaMU H Iienodamu. 18.
AmdoTtepnbie cBoicTBa ruapokcuaa amtoMunud. 19. Ceoiicmea onosa, ceunya u ux
coeounenuti. 20. CpoiictBa coneit xpoma. 21. CpoiicTBa MapraHiia u €ro
coequHeHuid. 22. W3yuenume wmwuHepasioB kene3a. 23. CBolcTBa Kenesa.
KauectBennble peakiuu Ha HWOHBI >kenes3a. [lomydenuwe okcuma memu(l). 24.

CBoiicTBa M€y, €€ CIIaBOB U coequHeHnil. 25. CBoicTBa IIMHKA U €70 COeTUHEHU.

IpakTuyeckasi padora Ne6. IToyueHue ropbkoi conu (CEMUBOIHOTO CYyJibdara

MarHusi).
IIpakTuyeckas padora Ne 7. [lonydyeHue amrOMOKaIMEBBIX KBACIOB.

IIpakTuyeckas padora Ne8. BrimonHeHHEe SKCIEPUMEHTAIBHBIX 33/1a4 10 TEME

«MeTasibl TJIaBHBIX HOATPYIIID).
IIpakTuyeckast padora Ne9. [lonydyenue MmegHOro Kymnopoca.
IpakTuyeckas padora Nel(. [Tonyuenue xene3Horo Kymnopoca.

IpakTuueckas padora Ne 11. BrinmonHeHne skciepyuMeHTaIbHBIX 3a/1a4 IO TEME

«MeTasabl TOOOYHBIX TTOATPYIII.

KontpoabHast padora Ne 2 o Teme «MeTamib.



Tema 3. CTpoenue atoma. Xumuueckasi CBsi3b (84)

CTtpoenmueartoma Hywmnasl. M3oTonsl. Tumbl paIinoakTUBHOIO pacraja.
TepMmosinepuslii cuHTe3. [lonydyeHrne HOBBIX DJIEMEHTOB. JSIIEepHbIE peakLuu.
CrtpoeHue »5IeKTpOHHBIX 00ojouek artomoB. IlpencraBieHue o KBaHTOBOWU
mexanuke. KBaHtoBble umcia. ATomMHble opOutanu. Pamuyc  aroma.

DNEeKTPOOTPHUIATEIBHOCTb.

XHMHYECKASCBS3b. BI/II[BI XUMHYecKor cBsI3U. KoBajieHTHas CBSI3b U €€
XaAPAKTCPUCTUKN ()IJII/IHa CBA3U, IMOJIPHOCTD, MOJAPU3YCMOCTb, KPATHOCTD CBSISI/I).

HNonHag cBa3b. MeTtajuimyeckas CBA3b.

CTtpoeHnueTBepasblXT e Kpucrammmueckue u amopdusie Tena. Turbl
KPUCTAJUIMYECKUX PELIETOK METAJUIOB U HOHHBIX COCIMHEHUN. MEXKMOIEKYIIApHBIE

B3auMoeicTBHs. BogopoHas cBs3b.

JemoncTpanuu. 1. Kpuctainuueckue pemerku. 2. Moienu MoJeKyl.

Tema 4. OcHOBHBbIE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX peakuuid (174)

TennoBoiiddpdpekT XUMHMYECKON peakKlH U DHIOTEPMUUECCKUEH
AK30TepMHUYECKHe peakiuu. 3akoH ['ecca. Temnora oOpa3oBaHusi BellECTBa.
Oneprus cBszu. [lonarue o6 s>HTANBNUU. [loHSATHE 00 SHTpOonMU. BTOpoil 3akoH
TepMoauHaMuku. DHeprusa [ mo60ca u kpuTepun caMoOnpOrU3BOIBHOCTH XUMUYECKOM

pEaKIINHU.

CkopocThXMMHUYEeCKHUXPeaKIHiUee 3aBUCUMOCTb OT IPUPOJIbI
pearupymrommx BelIeCTB, KOHIIEHTPAIIMM pPEAareHTOB, TEMIIepaTypbl, HAIUYUS
KaTaJu3aTopa, IUIOMIAJAM  TOBEPXHOCTHM  pPEarupyrolluxX BeIIECTB. 3aKOH
nerctByromux macc. [Ipasuno Baut-I'odda. [lonsitue 06 sHeprum akTuBauu u 00

JHEpreTuYecKoM mnpoduie peakiuu. ['OMOTeHHBIH U T€TEPOreHHBIM KaTaju3.



HpI/IMepBI KaTAJIUTUYICCKUX IIPOLHECCOB B TCXHUKC MW B JKHBBIX OpraHU3Max.

®epMeHTHI KaK OMOJIOTHYECKUE KaTaln3aTOPhl.

OO0OpaTumblie peakuuu Xumuiaeckoe pasHoBecue. [Ipuanun Jle [Hlarense.
Koncranta paBHOBecus. PaBHoBecne B pacTtBopax. KOHCTaHTBI IHCCOLMAINU.
Pacuer pH pacTBOpoB CHIIBHBIX KHCIOT W 1enoued. [Ilpousseodenue

pacmeopumocmu.

PagaxkTuBHOCTHMMETaAaJJao B. [IoHITHE O CTAHAAPTHOM BJIEKTPOTHOM
MOTCHIUAJIE U DJIEKTPOJBUIKYIIEH CHIIE PEAKIIMU. XUMHUYECKUE MCTOUYHUKHU TOKA:
rajJbBAHUYECKUE BJIEMEHTBI, AKKyMYJISITOPBI U TOIUIUBHBIE 3JIEMEHTBI. DJIEKTPOIU3

PacIlJIaBOB U BOJHBIX PACTBOPOB 3JIEKTPOIUTOB. 3aKOHbL IAEKMPOAU3A.

JlemoncTpanuu. 1. Dk30TepMUYECKHE U IHIOTCPMHUIECKUE XUMHUYECKUE PEAKITUU.
2. TersioBbIe SIBJICHUS MPU PACTBOPEHUU CEPHON KUCIOTHI 1 aMMHAYHON CEJIUTPHI.
3. 3aBHCHMOCTb CKOPOCTHM pEaklIUH OT TMPUPOJbI BEIIECTB Ha MpUMeEpe
B3aUMOJECHCTBHS PAacCTBOPOB PAa3JIMYHBIX KHUCJIOT OJMHAKOBOW KOHIIEHTPALUU C
OJIMHAKOBBIMU KYCOYKaMH (IpaHyJiaMH) IMHKAa U OJWHAKOBBIX KYCOUYKOB pa3HBIX
METAJUIOB (MarHus, IIMHKA, JKeJie3a) C PacTBOPOM COJITHOM KHCIOTHL. 4.
B3anmMopelicTBue pacTBOPOB CEPHOM KHCIOTHI ¢ paCTBOpPAMHU THOCYIb(haTa HATPHUs
Pa3JIMYHON KOHUEHTPALMU U TEMIIEPATYyphl. 5. Pa3noxkeHue nepokcuia BOI0poaa C
MIOMOIIBI0 HEOPTAHUUECKUX KAaTAIU3aTOPOB U MPUPOIHBIX 0OBEKTOB, COIEPKAIINX

KaTanasy.

JlabopaTopHble onbIThbl. PaKTOPHI, BIUSAIONIME HA B3aUMOJEHCTBHE MeTajla C
pactBopamMu KHUCHOT. CMelleHHe XUMHUYECKOrO pPAaBHOBECHUSI MPHU YBEIUYECHUU
KOHIIEHTPAIlUM pPEarecHTOB W MpOoAYyKTOB.26. Kartanuthueckoe pasiioKeHUe

IIEPOKCHJIa BOIOPOIA
IpakTuueckas padora Nel2. CKOpOCTh XMMUYECKON PEAKIINU.
Ipakruyeckas padora Nel3. Xumuueckoe paBHOBECHE.

Kontpoabnas padora Ne3. TeopeTnueckue OCHOBbI XUMUU.



Tema 5. Xumuueckas texnosorus (749)

OCHOBHBIENPHUHUMINOBI XUMHYEeCKOH TexHoTorum Il pous
BOJACTBOCEPHOIHKHCJOT bl KOHTAKTHBIM CIOCOOOM. XHUMH3M IpoLiecca.

CoIpbe 111 TPOU3BOJICTBA CEP-
HOM KUCTOTBL. TEXHOIOrMYECKasi Cxema MpOoLECCa, MPOLECCHI U annapaThl.

IIpomsBoacTBOaMMMaK a. XumusM npouecca. OnpeneneHue
ONTUMAJIBHBIX YCJIOBUW TPOBEJAEHUS peakiuu. [IpuHIUN UTUPKYISAUUH U €ro

peajim3anusg B TEXHOJIOTHYECKOM CXEME.

Me Taaaypr u sa YepHas merauryprusi. JlomeHHBIH mnpoiiecc (ChIphbe,
YCTPOWCTBO JOMEHHOM Me4M, XUMHU3M mpouecca). IIpousBoacTtBo crtanu B

KHCJIOPOAHOM KOHBCPTEPE U B IJICKTPOIICHAX.

Opranuveckui cuHTe3. Cunmesvl Ha ocHo8e cunmes-2asa. 1Ipou3BoICTBO

MeTaHoJIa.
DKoJorus u mpodiaemMa OXpaHbl OKpYKaIoIen cpebl. 3eeHas XUMUSI.

Jemonctpanuu. 1. Celppe i1 TPOU3ZBOACTBA CEPHOM KHUCIOTHL. 2. Mopenb

kursiimero cnosi. 3.2Kenesnast pyna. 4. OOpasiibl CIUIaBOB JKeJe3a.

Tema 6. Xumus B ObITY U Ha ciay:xk0e o01ecTBa (94)

Xumust nam. JKupel, Oenku, yriaeBoJbl, BUTaMHHBI. [luieBbie 100aBKH, HX
Kiaccupukanus.  3anpelieHHble W pa3pelieHHble  MUIIEBbIE  J100aBKHU.
JlekapcTBeHHble cpeacTBa. Kpacku u nurmeHTsl. [I[pUHIMIIBI OKpalInBaHKs TKAHEH.
Xumus B crpoutenbeTBe. Llement, 6eton. CTekino u kepamuka. TpaauilmoOHHBIC U
COBpPEMEHHBIE KepamMuueckrue Marepuanbl. CBepXnpoBoasiuias KepaMuka. beitoBas

xuMusi. OTOenMBaloIIMe CPECTBA. XUMHUS B CEIBCKOM XO3SICTBE. THCEKTUITUIBI U



nectuuuasl. CpeactBa  3amuTbl  pacteHuil. Penemnentsl.  OcoOGeHHOCTH
COBpEMEHHON HayKu. MeTo01I0r1sl Hay4yHOTro UccienoBanus. [lpogeccus xumuxa.

Mamemamuueckas xumusi.
[Houck xumuueckoit unpopmanuu. Paboma c 6azamu OaHHbIX.

JemoncTpanuu. 1. ITumessie kpacurenu. 2. Kpamenue tkaneil. 3. OrOenuBanue
tka"eil. 4. Kepamuueckue wmarepuanbl. 5. llBetHwsie crekna. 6. Kosekius

«TomnmuBo u ero BUABD).

JlaGopaTopHble ONbITHI. 2/. 3HAKOMCTBO C MOIOIIUMU CPEJCTBAMH. 3HAKOMCTBO C
orOenuBaromumu  cpeacteamu. 28. Kneuw. 29. 3HakOMCTBO ¢ MHUHEpaIbHBIMH

y}]06pCHI/IHMI/I U N3YUYCHUC UX CBOMCTB.

Kontpoabhasi pabora Ne 4. VtoroBast KoHTposIbHast paboTa.



TemaTu4deckoe INTAHUPOBAHHE.

10 xnacc
B mom uucne
Homep Koauuecmeo
Tema npakmuueckue | KOHMPObHblE
memul yacoe
pabomul pabomul
1
[ToBTOpEHue u yriyodnenue ( BXOZHAs
1 3HAHUHN 18 1
KOHTPOJIbHAS
pabora)
OCHOBHBIE TTOHSTHS
2 OpraHUYECKOU XUMUU 13 - -
3 YT1eBoa0po 16! 25 2 1
1
Kucnoponconepxamue (IIPOMEKYTOUHAs
4 OPraHN4YeCKUe COCTUHEHUS 19 5
KOHTPOJIbHAS
pabora)
A30T- 1 cepocoaepkaiiue
5 COCIMHEHUS 6 1 -
1
6 buonoruuecku akTuBHbBIE 14 (uroroBas
BEIECTBA KOHTPOJIbHAS
pabora)
BricokoMonekynsapHbie
7 COEIUHEHUS 4 2 -
PesepBHOE Bpems 3 - }
UTOro: 102 11 4




11 xnacc

B mom uucne

Homep Koauuecmeo
Tema npakmuueckue | KOHMPOJIbHbLE
membl yacoe
pabomul pabomul
1
HemeTtasuibl (BxonHas
1 31 5
KOHTPOJIbHAS
pabora)
MeTtaJibl
2 30 6 1
Crpoenne aTtoma.
3 8 - -
XuMu4ecKas CB3b
1
OcCHOBHBIEC 3AKOHOMEPHOCTH
4 NPOTEKAHUS XMMHYECKHX 17 9 (TpomesxyToHas
peaKknuu KOHTPOJIBHASI
pabora)
5 XHMHYeCKasA TEXHOJIOT U 7
1
Xumus B ObITY H HA CJIyxKOe (uToroBas
6 odmecrsa (114) 9 -
KOHTPOJIbHAS
pabora)
HUTOI'O: 102 13 4

C=RU, O=I'BOY COLU Ne 13 r.0.
Yanaesck, CN=BopoHkoBa B_K_,
E=schooll3_chp@samara.edu.ru
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