








HHOACHUTEJIBHAS 3AIIUCKA

[Tporpamma obieobpa3zoBatenbHoro ydyebHoro npenvera OVYII 11.02y Xumus
npenHasHayeHa Juig  u3ydyeHus xumuun B OBIIOY «CCXT», peanusyromero
o0pa30BaTeNbHyl0 MpOorpaMMy CpelHero odiuero obpa3oBaHUsS B IIpelesiaXx OCBOCHUS
OCHOBHOH mpodeccuoHabHOM obpazoBatenbHoit mporpammel CITIO (OITOIT CITO) no
npodeccun 19.01.04 Tlexaps

[Iporpamma pa3paboraHa Ha ocHoBe TpeboBanuit ®I'OC cpenHero obiiero
o0pa3oBaHMs, INpPEeNbABIAEMBIX K CTPYKType, CONEp)KaHHUIO W pe3ysbTaTaM OCBOEHUS
oOieoOpaszoBarensHoro yuyebHoro npeamera OVII 11.02y Xumus , Ha OCHOBe
IIPUMEPHOH TMporpaMMmbl oO0IIe00pa3oBaTenpbHON y4eOHOM MUCUUIUIMHBL «XHMHS»,
pexoMeH0BaHHOH @DenepalbHBIM TOCYNapCTBEHHBIM aBTOHOMHBIM  YUpEXJAEHHEM
«@enepanbHBIi HMHCTUTYT pa3BUTUs oOOpa3oBaHHMS» [UId pealu3allid OCHOBHOM
npodeccuoHanpHOl o6pazoBaTtenbHOM nporpamMmel CITO Ha 6a3ze OCHOBHOro o0IIero
oOpa3zoBaHUs ¢ MoJyuyeHHeM cpenHero odiero oOpaszoBanus, [Iporokosn Ne 3 ot 21 urons
2015 r., Peructpauunonnsiii Homep peueHsud 385 ot 23 urons 2015 r. PTAY «OUPO»
s cneudanbHocT 19.01.04 Tlexaps.

Conepxxanue nporpaMmbl XHUMHS HalpaBlIeHO HA JOCTUKEHHUE CIENYIOINX LeNeH:

. dbopmupoBaHue y oOydyalIMXcs YMEHHS OLEHHBAaThb 3HAUUMOCThb
XMMHUYECKOTO 3HaHUS [IJIs1 KAKIOT0 Ye0BeKa;
. dbopmupoBaHUe Yy 00y4daroIIMXCs UEJ0CTHOTO NPEICTaBlIeHUs 0 MUpPe M POJIU

XUMHH B CO3/JaHUM COBPEMEHHOW eCTEeCTBEHHO-HAay4YHOW KapTHHBl MHpa; YMEHHUs
OOBACHATH OOBEKTHI M IIPOLECCHl OKpYXKarolled AeHCTBUTENBHOCTH: MPHUPOIHOMH,
COIIMAIBHOM, KYJIBTYpHOH, TEXHHUYECKOW CpeNbl, - MCIOJB3Yys [Js 3TOTO XUMHUYECKUE
3HaHUS,

. pa3BuTHE y 00YyYalOLIUXCs YMEHUH pa3nudaTh GakThl U OLEHKH, CPaBHHBATh
OIICHOYHBIC BBIBOJBI, BHIETb HX CBA3b C KPUTEPUSIMHU OLEHOK U CBA3b KPHUTEPHUEB C
onpefieIeHHOW CUCTEMOH IeHHOCTeH, (OpMYyIHUpOBaTh U OOOCHOBHIBAaTH COOCTBEHHYIO
MTO3HUIIHIO;

. npuoOpeTeHre O0yYarolIMMHUCS OMNbITa Pa3sHOOOpa3sHOM JesTeNbHOCTH,
MO3HAHMS U CAaMOIIO3HAHMS; KJIIOUEBBIX HABBIKOB, UMEIOIIUX YHUBEPCAIBHOE 3HAUYCHHE
JUISL pa3TAYHBIX BUJIOB JIESITENIBHOCTH (HABBIKOB pelIeHUs NpoOiieM, IPUHATUS PELIeHHH,
MOKMCKA, aHamu3a M 00paboTku WHGOpMalK, KOMMYHUKAaTUBHBIX HAaBBIKOB, HAaBBIKOB
U3MEepeHHH, coTpyqHHYecTBa, 0€30I1acHOrO OOpallleHUsl ¢ BelleCTBaMHM B IIOBCEIHEBHOM
KU3HH).

B mnporpammy BKIIOYEHO COIEp)KaHUE, HalpaBjIeHHOE Ha (OPMHUPOBAHHUE Y
CTYZIEHTOB KOMITETEHIHH, HeoOxonuMbix s kadecTBeHHOro ocoeHust OITOIT CITIO na
0a3ze OCHOBHOTO 00Ilero o0pa3oBaHUs C IMOJYyUYEHHEM cpelHero ofiluero oOpa3oBaHHUS,
IIpOrpaMMBI ITOATOTOBKH clielnanuctoB cpeaHero 3seHa (TITICC3).

OBIIASI XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA OVII 11.02y
XUMUs

XuMHS - 3TO Hayka O BellecTBaX, UX COCTaB€ M CTPOCHHMH, CBOMCTBaX M
MpeBpallleHUsX, 3HAYE€HWM XUMUYECKHX BeIlleCTB, MAaTepHAJIOB U TIPOLIECCOB B
IIPaKTUYECKOH NeITeNTbHOCTH Yel0BeKa

Copnepxxanue ob1ieobpa3zoBaTeNbHOrO Y4eOHOTO TIIpeIMeTa HaIlpaBlIeHO Ha



yCBOEHHE O0YYalOIIUMHUCS OCHOBHBIX ITOHSITHH, 3aKOHOB M TEOPUM XUMHH; OBJaJEHHE
YMEHHUAMH HaOIIoJaTh XMMUYECKHE SBJECHHUS, NPOBOAMTH XUMHUYECKHH 3KCIIEPHMEHT,
IPOM3BOAMTE pacyeThl Ha OCHOBE XHMHYECKHX (OpMy] BEIUIECTB U YypaBHEHHUM
XHUMHUYECKHX PEaKIIUM.

B mpormecce M3ydeHHS XUMHHM y 0OOyYalOLIMXCsl Pa3BUBAIOTCH IO3HABATENbHBIC
MUHTEPECHl M HHTE/UIEKTYalbHble CHOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSTEIBHOM
IpUOOpETEHHsT 3HAHUM 110 XUMHMH B COOTBETCTBHUH C BO3HMKAIOLIMMH JKM3HEHHBIMH
npobJieMaMHu, BOCIIUTHIBAETCS OEpeKHOE OTHOIIEHUS K NPUpPOJE, IOHUMaHHE 3710pPOBOTO
o6pasa XU3HH, HEOOXOJUMOCTH MpelyNpeKACHUS SIBIECHUHM, HAHOCAIIMX Bpel 340POBLIO
M oKpyxaromei cpexe. OHM OCBaWBalOT MpHEMBl I'paMOTHOro, ©e30macHoro
UCNONB30BaHUs XUMHUYECKHX BEIIECTB U MaTepHAJIOB, IPUMEHSIEMBIX B OBITY, CEIbCKOM
X035HUCTBE U HA IMTPOU3BOJICTBE.

B OBIIOY «CCXT» OVII 11.02y Xumus usydaercs B o0béMe 72 4acos, U3 HHUX
ayautopHas (o0s3aTenbHas) Harpyska oOydaromuxcs, BKJIIOYasi J1aOOpaTOPHEIE OIBITHI,
NpaKkTHYECKHE 3aHATHA M JabopaTopHO-IpakTH4Yeckue 3aHATHs, - S50 49acos;
BHEayIUTOPHAsA CaMOCTOSTeNbHas paboTa CTyIeHTOB - 22 Yaca.
| Peanuzaius 1eIyKTHBHOIO IOAXONa K M3YYEHHIO XUMHHU CIIOCOOCTBYET Pa3BUTHIO
TaKUX JIOTMYECKHX OIepalvii MBIIUIeHUs, KaK aHalmu3 U CHHTe3, O0OOOIIeHHE WU
KOHKpETH3all¥sl, CPaBHEHHE U aHAJIOTHS, CUCTeMaTH3alus U KJIacCH(UKaLlHs U JIp.

Uzyyenne xumuu B OBIIOY «CCXT», peanusyromero o0Opa3oBaTelbHYIO
nporpamMMmy cpejaHero obiero obpasosanus B npeaenax ocBoeHus: OITOIT CIIO Ha Oaze
OCHOBHOTO 00111ero 00pa3oBaHus, UIMEET CBOM OCOOEHHOCTU B 3aBUCHUMOCTH OT IPOGHUIIS
npodecCHOHanbHOro 006pa3oBaHus. OTO BBIpaXaeTcss B CONEpXaHUUM OOydeHwus,
KOJIMYECTBE 4acOB, BBIIEISIEMBIX Ha H3yueHHE OTICNBHBIX TeM IpOrpaMMEbl, IiTyOHuHe HX
OCBOEGHHS OO0y4alolMMucs, o0beMe U XapakTepe IpaKTUUEeCKUX 3aHATUH, BHUOAX
BHeayJIUTOPHOM caMOCTOSITENIbHON paboThI CTYyIE€HTOB.

IIpy oOcCBOGHHMHM CHEUHUATBHOCTH CpeaHero MNpodecCHOHANBHOIO 00pa30BaHMUS
nekapb €CTeCTBEHHO-HAy4YHOro Tpoduiisi mnpodeccHOHaNbHOro o0pa3oBaHUs XUMUS
u3yvaetcs Ha 6a3oBoM ypoBHe ®I'OC cpennero ofiero odpazoBaHus.

B mpouecce u3ydeHMS XUMHU TEOpPETHYECKHE CBEICHHUS  JOIOJHSIOTCS
JEMOHCTpalUsSIMH,  J1abOpaTOpHBIMM  OMBITAMM W MPAKTUUYECKUMH  3aHSATHUSMH.
3HauUTENbHOE MECTO OTBOAMTCS XHUMHYECKOMY J3KcrepuMeHTy. OH  OTKpbIBaeT
BO3MOXHOCTb (OpMHUpOBaTh y 0Oy4aloIUXCs CHELHATBHbIE IIpeIMETHbIE YMEHHUS:
paboTaTh ¢ BeleCTBaMH, BBITOJIHATD IIPOCTHIE XMMHYECKUE OIIBITHI, YUUThH 6€30M1acHOMY U
9KOJIOTHYECKM T'PaMOTHOMY OOpallleHHIO C BEIECTBaMM, MaTepHalaMH U ITPOLECCAMH B
OBITY U Ha MPOU3BOJCTBE.

Jis  opraHuzauMyd  BHEAyAUTOPHOH CaMOCTOATENBHOH paboThl  CTYJIEHTOB,
OBJIAJIEBAIOIINX CIIELUAIBHOCTBIO CpeNHEro NnpodeCCHOHANBHOTO 00pa3oBaHMs IeKaphb
€CTECTBEHHO-HAYYHOro Mnpoduias NpodeccCHOHAIBbHOTO 00pa3oBaHUsA, MpPEACTaBiIeH
IIpUMEPHBIN IlepeueHb pedepaToB (JIOKIAA0B), HHIUBUIYAIBHBIX ITPOEKTOB.

B npoumecce wu3yudeHMs XMMHHM BaXHO QopMHpoBaTh HHPOPMALUOHHYIO
KOMIIETEHTHOCTh oOyuaromuxcs. I1oaToMy npu opraHu3allid CaMOCTOSTENBHOH PabOThI
HEOOXOIMMO aKIIeHTUpOBaTh BHHUMaHHE OOYYalOMIMXCS Ha I[OUCKE HHGOpPMAallMH B
cpeAcTBax Maccmenua, VHrepHere, y4yeOHOM W chneuuanbHOW JHUTEpaType C
COOTBETCTBYIOIIUM O(QOPMIIEHHEM U NPEACTaBICHHEM PE3YIbTATOB.



Usyuenue obuieobpazoBarensHoro ydebHoro npeaMera OVII 11.02y Xumus
3aBeplIaeTcs MOIABEACHUEM MTOTrOB B ¢dopMe nuddepeHIIMPOBaHHOTO 3a4yeTa B paMKax
MPOMEXKYTOYHON arTecTalid CcTyAeHTOB B mpoliecce ocBoeHuss OIIOIT CITIO c
TOJTy4eHHeM cpenHero obiero obpazosanus (ITTICC3.).

MECTO YYEBHOTI'O IIPEAMETA B YYEBHOM I1JIAHE

Ob61eobpazoBatenbublii  yueOHsit npeamer OVYII 11.02y Xumus sBisieTcs
y4eOHBIM NpeaMeToM TI0 BhIOOPY U3 00s13aTenbHOM nmpeaMeTHOM obnacTu «EcTecTBEeHHBIE
Hayku» ®I'OC cpennero obiero o6pa3zoBaHusl.

B OBIIOY «CCXT», peanusymouiero o0pa3oBaTeIbHYIO MpPOrpaMMy CpEeIHETO
obuiero obpasopanust B mnpenenax ocBoeHust OIIOIT CIIO Ha 6a3e OCHOBHOTO 0OILETO
obOpazoBaHusi, o0uieobpa3oBarenpHbId  y4eOHBIM TpeaMeT XHMHS H3y4daeTcss B
obmieobpazoBarenpHoM 1ukie ydebnoro OIIOIT CITO Ha 6aze OCHOBHOTO OOIIErO
o0Opa3oBaHUs C TOJly4eHHeM cpenHero obmero obpazosanus (ITTICC3).

B yuebnpix mnanax TITICC3 mecto o6meobpazoBaTenbHOr0 yueOHOTO TpeaMeTa
Xumuss - B cocTaBe oO0uieoOpa3oBaTeNbHBIX YYEOHBIX JTUCHHUIUIMH 110 BBIOOpY,
dbopmMupyemeix u3 oOs3aTenbHBIX TpeaMeTHoIx obnacteit ®I'OC cpennero obiiero
obpazoBanus, s npodeccuit CIIO wmm cneuumansHoctel CIIO COOTBETCTBYIOIIETO
poduis NpopecCUOHATEHOTO 00pa30BaHHUs.

PE3YJIbTATBI OCBOEHUSI OBIIEOBPA3OBATEJIBHOI'O YYEBHOTI'O
INPEAMETA

OcBoenue conepxxaHus obuieobpazoBarensHoro yuebHoro mpeamera OVIT 11.02y
X1MHUsl, 06eCrieunBaeT TOCTHXEHHE CTYJISHTAMH CIIEIYIOIUX pe3yIbTaTOB!

. JTUYHOCTHBIX:

- YYBCTBO TOPAOCTH M YBaXX€HHS K HCTOPHU U JAOCTIDKCHUSM OTEHECTBEHHOM
XUMHUYECKOH HayKd; XHUMHUYECKH TpaMOTHOE IIOBeJeHHEe B IpodecCHOHANbHOMH
JeSATEIBHOCTH U B OBITY TIpHM OOpalieH’y ¢ XMMUYECKUMHU BellleCTBaMH, MaTepUallaMH U
IIpOoIECCaMH;

- TOTOBHOCTh K IPOJOJDKEHHIO OOpa3oBaHMsS U TIOBBIIIEHUS KBalU(HUKallUU B
n30paHHOW TpodeCCHOHAIBHOM JIESITeNIbHOCTH W OOBEKTHBHOE OCO3HAaHHE pOJId
XUMHUYECKHUX KOMIETEHIUI B 3TOM;

- YMEHHE HCIOJIb30BaTh JIOCTHXKEHHS COBPEMEHHOM XWUMHYECKOH HayKH H
XUMHYECKHUX TEXHOJIOTHH ISt TIOBBILIEHUSI COOCTBEHHOTO HHTEUIEKTYaJIbHOIO Pa3BUTHS B
BbIOpaHHO# podeccHOHaNbHOM NeITeNbHOCTH;

. MeTarpeAMeTHBIX:

- ACTIOJIB30BAaHUE Pa3IMYHBIX BHJOB I03HABATEIbHOM AESATENBHOCTH M OCHOBHBIX
WHTEJUIEKTYATBHBIX OTepaliil (IIOCTAaHOBKH 3ama4d, (GOpMyJIHpOBaHUS TUIIOTE3, aHATIU3A
U CHHTe3a, CcpaBHeHHs, OOOOILIEHUs, CHUCTeMaTHU3alllM, BBISBICHUS IPUYHHHO-
CJIEICTBEHHBIX CBSI3€M, TIOMCKa aHANOroB, (hOPMYJIHpPOBAaHUS BBIBOJAOB) ISl pELIECHUsS
TIOCTaBJIEHHOW 3aJaud, IPUMEHEHHE OCHOBHBIX METOJOB TII03HaHUS (HaOMIOJACHHUS,
HAY4YHOTO IKCIIEPUMEHTa) Ui W3YUEHHS Pa3IMYHBIX CTOPOH XHUMHUYECKHX OOBEKTOB H
IIPOIIECCOB, C KOTOPBIMM BO3HHKAeT HEOOXOIMMOCTh CTAJIKUBAaThCs B MPO(ECCUOHAIBHOM
ctepe;

- UCTIOJIb30BaHHE  PA3IMYHBIX  HCTOYHUKOB Ui MOIy4YeHHs  XUMHUYECKOH
MHPOPMAIIUK, YMEHHE OIEHUTh €€ JOCTOBEPHOCTh IS JAOCTHXKEHHS XOpOIIHX
pe3yJIBTaTOB B MPOQeCcCHOHANBHOI cdepe;



® IPEIMETHBIX:

- ¢(OpMUPOBAHHOCTh IPEACTABIECHUH O MECTe XHMHUU B COBPEMEHHOM Hay4HOH
KapTHHE MUpa; IOHHMaHHe POJIM XUMHUH B (OPMUPOBAHUU KPyro3opa U (pyHKLHOHAIBHOM
IrpaMOTHOCTH Y€JIOBEKA IS pellleHus IPakTUYECKUX 3a1aY,

- BlIaJIcHHE OCHOBOMNOJIAralollNMHI XUMHUYECKUMU NOHSATUAMU, TEOPUIMHU, 3aKOHAMHU
H 3aKOHOMEPHOCTSIMM; YBEPEHHOE IIOJIb30BaHUE XMMHMUYECKOH TEPMUHOJIOTHEN U
CHMBOJIMKO;

- BllaJIcHHE OCHOBHBIMH METOJaMH Hay4YHOI'O MO3HAHUS, UCIIOIb3YEMBIMU B XUMUHU:
HaOroleHNeM, OIMKMCaHueM, H3MEPEeHHeM, OJKCIIEpUMEHTOM; yMeHue oOpabaThiBath,
OOBICHATH pe3yJNbTaThl NPOBEAEHHBIX OIBITOB M J€JIaTh BBIBOABI; T'OTOBHOCTH U
CroCcOOHOCTH IPUMEHSATH METOABI TO3HAHUS [IPU pPELIEHUHU TPAaKTUYECKHUX 3a1aY;

- ¢c(OpMHPOBAHHOCTE YMEHHS JaBaTh KOJUYECTBEHHBIE OLIEHKH M IPOU3BOIAUTH
pacyeThl 10 XUMUUYECKUM (PopMysiaM U ypaBHEHHSIM;

- BIIaJi€HUE MpaBUJIaMM TEXHHKH O€30MacHOCTH IIPU HCIIONB30BAHUM XUMHUYECKHX
BEIIECTB;

- ¢c(OPMHUPOBAHHOCT, COOCTBEHHOW MO3UIMKM I[I0 OTHOLICHHID K XHMHYECKOMH
MH(opMaluy, oJy4aeMoMl U3 pasHbIX HCTOYHUKOB.

COAEPXAHHUE OBIIEOBPA3OBATEJIIBHOTI'O YYEBHOI'O
NHPEAMETA
Beenenue

Hay4Hble MeTO/ bl MO3HAHUS BEILECTB U XMUMHUECKUX sBJIeHUN. Ponb skcriepuMeHTa
U TEOPHH B XUMHH. 3HaUeHHE XUMUH TTpU ocBoeHUH crienuansHocTedt CITO ecrecTBeHHO-
HAy4HOTO Mpod s MpoheCcCHOHANTBHOr0 00pa3oBaHuS.

1. Opranuyeckasi XHMHUs
1.1 IlpeaMeT opraHu4ecKod XHMHH.
Teopus cTpoeHUs OpraHMuecKuX coeJUHEHNH

Ilpenmer opraHuueckodt xuMuu. IloHsTHe 00 OpraHMYecKOM BELIECTBE U
OpraHvyeckord XuUMHM. KpaTKkuil oO4yepK HCTOPHUHU Pa3BUTHsS OPraHUYECKOM XUMMHH.
Buranu3am u ero kpyumenue. OcoOEHHOCTH CTPOEHHUS OpPraHWYecKHX COeIUHEeHMM.
Kpyrosopor yriaeposna B mpupose.

Teopust ctpoeHus opraHuueckux coenuHeHuidt A. M. byrtneposa. Ilpenmoceinku
CO3/1aHHs TeopuHu cTpoeHHus. OCHOBHBIE NOJOXEHUS Teopuu cTpoeHuss A. M. byTiepoga.
XHMMHYECKOE CTpPOE€HHE MU CBOMCTBa OpraHuYeckux BellecTB. IloHsaTHe 00 H30OMEpHHU.
CriocoObl 0TOOpa)KeHUsI CTPOEHUS MOJIEKYJIbl ((popMyIbl, MOoAenn). 3HaAYeHHe TEOpHH A.
M. ByTiepoBa 11l pa3BUTUSI OPraHUYECKON XUMHUH U XUMHUYECKUX ITPOTHO30B.

CrpoeHne atoma yriepoja. DJIEKTpOHHOe 00JaKo U OopOUTalb, S- U P-OpOUTANH.
OJNEeKTpOHHBIE U 3JEKTPOHHO-Ipaduueckue (HopMysabl aToMa yrjiepoja B OCHOBHOM U
BO30YyXJIEHHOM cocTossHusX. KoBasneHTHass XxuMudeckas CBS3b H €€ KiacCH(UKaIHMs I10
criocoOy mepekpbIBaHus opOuTanelt (CT- U n-cBsi3u). [ToHsTre rubpuauzanuu. PaznuvHple
TUIBI TUOpUAN3ALUH U OopMa aTOMHBIX OpOHTaNell, B3aUMHOE OTTAJIKMBaHHe THOPUIHBIX
opbutaseil ¥ UX pacroyio’KeHHE B IIPOCTPAHCTBE B COOTBETCTBHH ¢ MHHHMYMOM DHEPTHH.
I'eoMeTpuss MoneKyn BeLUECTB, OOpa3oBaHHBIX aTOMaMH YIJIEpoJa B Pa3IMYHBIX
COCTOSHUSX THOPHIU3AIHH.

Knaccudukauus opranvyeckux coeauHenuii. Knaccudukanus opraHudeckux



BEIleCTB B 3aBUCHUMOCTH OT CTPOEHMs yriepoaHoi menu. [loHsThue (QyHKUHMOHANBHOH
rpymbl. Knaccubukanus opraHM4eckUx BEIIeCTB 110 TUILY QYHKIHOHAIBHON TPYIIIIEL.

OcHOBBI HOMEHKJIATYpPbl OpraHMYecKHX BelllecTB. TpHUBHAlIbHBIE Ha3BaHU.
PanponanbHas HOMeHKIATypa Kak npemmectBeHHHUa HoMeHknaTypel IUPAC.
Homenknatypa  [UPAC:  mpunHnunel  oOpa3oBaHMs  Ha3BaHWH,  CTapIIMHCTBO
(GYHKIHOHANBHBIX TPYI, WX o003HaueHHe B IpedHukcax U cyp@HuKcax Ha3BaHUM
OpraHUYeCcKUX BEIIIEeCTB.

THnbl XHMUYECKHX CBfi3eii B OPraHHYECKHX COeIHHEHHSAIX H CcNoco0bl HX
paspbiBa. Kiaccudukanus KOBaJeHTHBIX CBS3ed IO  3JIEKTPOOTPULIATELHOCTH
CBS3aHHBIX aTOMOB, CIIOCOOy TMepeKphlBaHUs opOuTayiel, KpaTHOCTH, MEXaHU3MY
obpa3oBanus. CBS3b NPUPOIBI XMMHUUYECKOH CBSI3U C TUIIOM KPUCTAIJIMYECKON DPELUETKH
BEIleCTBa U €ro (PU3MYEeCKMMH CBOMCTBaMHU. Pa3pblB XMMHUECKOM CBSI3M KakK IIPOLECC,
oOpaTHBIHA ee 00pa3oBaHUIO. | OMOIUTUYECKUH U IeTepOIMTUYECKUM pasphIBhl CB3eH, MX
COIIOCTaBJIeHHEe ¢ OOMEHHBIM M JOHOPHO-aKLENTOPHBIM MeXaHH3MaMH UX 00pa3oBaHUSL.
ITousiTHe cBOOOIHOTO paauKaia, HyKIeOPUIbHON U 31eKTpOPUIBHON YaCTHULIBI.

Kaaccudpukanus peakumii B opraHuuyeckoil xumuu. lloHATHE O THIAaxX H
MeXaHu3MaX peakiuil B opranuueckoit xumuu. CyOctpatr u pearent. Knaccuduxaums
peakuuii 1O M3MEHCHHMIO B CTPYKType cyOcTpata (IIpHCOEIMHEHHUE, OTILIEIUICHHE,
3aMelleHrne, W30MepH3allisi) M THIy peareHTa (paguKalbHble, HYK/I€O(UIbHbIE,
anekTpodunbHble). Peakiuu npucoennenus (A, Ag), anumunuposanus (E), samemenus
(Sg, Sn, Sg), uzoMepuzanuu. PasHOBUIHOCTH peakiUi Ka)XAOro THUIMa: TMAPUPOBaHUE U
JeTUAPHUPOBaHHEe, TAIOTeHUPOBAHKE U JerajloTeHUpOBaHKe, THApaTalys U Aeruapararnus,
THAPO-  TaJOreHUPOBaHWE M JETUAPOTaJOreHUPOBaHHME,  IOJUMEpH3allus H
MOJIMKOHIEHCAIIUs, TIeperpynnupoBka. OcoOeHHOCTH OKUCIUTENBHO-BOCCTaHOBUTEIBHBIX
peakiui B OpraHu4ecKoit XuMHUH.

CoBpeMeHHbIe TIPe/ICTAaBIEHUS O XUMUUECKOM CTPOCHUHU OpraHUYECKUX BEIIEeCTB.

OcHoBHbBIC HalpaBlieHUsS pa3BUTHUS Teopuu crtpoeHus A.M.bytneposa. M3omepus
OpraHUYeCKUX BellecTB U ee Buubl. CTpyKTypHas HM30MepHs: MEXKJaccoBasd,
YTJAEPOTHOTO CKEeJeTa, IIOJOKEHUs KpaTHOM CBA3M M (PYHKUMOHAIBHOM TIPYIIIEIL.
IlpocTpaHCTBeHHAass  M30MEpHs:  TeOMeTpuueckas W omnthueckas.  [loHsTue
aCUMMETPUUECKOTO 1ieHTpa. buonoruueckoe 3HaueHue ONTUYECKOW M30MepHH. B3anMHOe
BJIUSIHUE aTOMOB B MOJIEKYJIaX OpraHUYECKUX BEIIeCTB. DNIeKTpOHHBIE 2 (PEKTH aTOMOB U
aTOMHBIX TPYII B OpTaHMUYECKUX MojieKynax. MHayKUMOoHHBIH 3)(EeKT, NOT0KUTENbHBIN
U OTpHULATENBHBIN, ero 0coOeHHOCTH. Me3oMepHBIH 3hdexT (3PPeKT conmpskeHus), ero
O0COOEHHOCTH.

JemoHcTpanumn

Konnekiu opraHuyueckux BeIIeCTB (B TOM YHCIE JIEKAPCTBEHHBIX IPenapaTos,
KpacuTeneit), MaTepuanoB (MPUPOIHBIX M CHHTETHYECKHX KaydyKoB, IIJJacTMacc H
BOJIOKOH) U U3MIEJINM U3 HUX (HUTEH, TKaHeH, OTIENIOYHBIX MaTepPHaJIOB).

Mopenu wmonexkyn CH,, C,H,, CH,, C¢Hs, CH;OH - mapocTtepxHeBble H
ob6bemMHble. MoJieNnu OTTaJIKUBaHUsS TUOPUAHBIX opOuTanedl ¢ MOMOIIBIO BO3LYIIHBIX
1apOoB.

B3aumopnelicTBUEe HaTpUs C JTaHOJIOM W OTCYTCTBHE B3aWMOIEUCTBUA C
JHUSTUIOBBIM d(PHUpoMm.

OmneIThl, NOATBEPXIAIOLIHE HAIHUUE (QYHKIHMOHAIBHBIX TPYIN Y COEIMHEHHMI



Pa3TUYHBIX KIIACCOB.

JIabopaTopHoO- NpaKkTH4YecKoe 3aHsATHE.

Ne 1 UsrorosneHue Mojenedl Moyekyn - TNpeAcTaBUTeNed pa3aWdHBIX KJIaccoB
opraHu4eckux coeauHeHUd. OOHapyxeHHe yriepoia M BoOJOpoda B OpraHUMYECKOM
coenuHeHnH. OOHapyxeHue ranoreHoB (npoba beinbiureiina).

1.2 IlpenenbHble yrjieBoa0poabl

I'omonoruveckuii psig aakaHoB. [lonsitue 06 yrnesopoponax. OcobGeHHOCTH
CTPOEHHUsl TpeJeNbHBIX YIJIeBOAOPONOB. AJIKaHBl KakK MPeACTaBUTENM IPeneIbHBIX
yIJI€BOAOPOIOB.

DJIeKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNBl METaHa M JIPYTUxX
aJIKaHOB. ] oMonorudeckuil psim U u3oMmepus napadguHoB. HopManbHoe U pa3BeTBIEHHOE
CTpOeHUe YIepoAaHoW uenu. HoMmeHknaTypa ankaHOB M aQJKUJBHBIX 3aMeCTHUTENeH.
Duznyeckye cBOMCTBa alkaHOB. AJIKaHBI B IPUPOJIE.

XUMHUYeCKHe CBOHCTBa alkaHOB. Peakuum Sg-THUma: ranoreHupoBaHHe (paboThl
H.H. Cemenosa), HuTpoBanue mno KoHoBamoBy. MexaHU3M peakUMHU XJIOPHUPOBAHHUS
aJKaHOB. Peakuuu AeruapupoBaHUs, TOPEHUs, KaTAIUTHUECKOTO OKHCJICHHS aKaHOB.
KpekuHr ajikaHOB, pa3fiWyHble BUIbl KPEKWHTra, NPUMEHEHHE B IIPOMBIIIIEHHOCTH.
[Tuponu3 1 KOHBepCHs MeTaHa, U30MepU3allis aTKaHOB.

ITpuMeHeHrve u cnocoObl monydeHus ankaHoB. OONacTH NPUMEHEHUs aKaHOB.
[TpoMmblllIeHHBIE CIIOCOOBI MOJTYYeHHUs ajKaHOB: MONyYeHUe U3 IPUPOAHBIX UCTOYHUKOB,
KPeKUHI TnapaduHOB, TMOJIyYeHHE CHUHTeTHYecKoro OeH3uHa, Tra3sudukauus yrIis,
TMAPHPOBaHMe ankaHoB. JlaGopaTopHble CIIOCOOBI MOJTy4YEHHsl ajJKaHOB: CUHTe3 Bropia,
nexap- 60KCHITHpOBaHUe, THAPOIN3 KapOuaa aTroMUHUS.

[uknoankanel. ['oMonOruyeckdii psii 1 HOMEHKJIaTypa LUKIOAIKaHOB, UX oO0Liast
dopmyna. TlonsaTve o HampsbkeHUH UMkia. M3oMepusi LUKIOANKaHOB: MEXKIIAccoBad,
YTIEPONHOTO CKeNeTa, reoMerpuyeckas. [lonmyuyeHue u  Qusnyeckue CcBOMCTBa
HUKJIOANKaHOB. XMMHUYeCKHe CBOWCTBa  mukioaikaHoB. Crnenuduxka  CBOICTB
[[UKJIOJIKAHOB C MaJbIM pa3MepoM LHKIA. PeakiMu NpUcOeqUHEHUs W pPaJUuKaIbHOIO
3aMelleHHUs.

JleMoHcTpauuun

Mogend MoONEKyJl MeTaHa, JpYyruX ajKaHOB, pa3jH4YHbIX KOoHGopManui
[IUKJIOTeKCaHa.

PactBopenue napaduHa B 6eH3WHE U UCTIapEHHE PaCTBOPHUTEINS U3 CMECH.

ITnaBnenne mapadwHa U €ro OTHOLIEHHWE K BOAE (pPacTBOPHUMOCTB, IUIOTHOCTH,
CMauyHMBaHHe).

Paznenenne cMecu OEH3MH - BOAA C TOMOIIBIO ACTUTEILHON BOPOHKH.

[opeHne MeTaHa, MPONaH-OyTaHOBOH cMecH, mapaduHa B YCIOBUSX H30BITKA H
HeJocTaTKa KUCIopoaa.

B3pbiB cMecH MeTaHa ¢ BO3AYXOM U XJIopoM. BoccTaHOBIIEHHE OKCHIOB TSXKEJBIX
MeTaIoB mapapuHoM. OTHOIEHWEe [UKJIOreKcaHa K OpOMHOH BOJE U pacTBODY
repMaHraHara Kajusl.

JlabopaTopHo- npakTUYECKOe 3aHSITHE

Ne 2 MzroroBnenne Mojeieil MOJIEKyJT alkaHOB U rajoreHankaHoB. V3rotosieHue
napadMHUPOBAaHHOK OyMaru, UCIBITAHUE €€ CBOWCTB: OTHOIUEHHS K BOJE M JKHUpaM.
OOHapyXXeHHe BOJABI, CaXH, YIJNEKUCIOro ra3a B IPOAYKTaX TIOPEHHS CBEYH.



O3HakoMJIeHHEe CO CBOMCTBaMHU TBEpABIX MapadUHOB: IUIaBIEHHUEM, PacTBOPUMOCTHIO B
BOJ¢ M OpPraHUYeCKUX pacCTBOPUTENSAX, XHUMHUECKOW WMHEPTHOCTBIO (OTCYTCTBHUEM
B3aMMOJEHCTBUSL ¢ OpOMHOW BOJOH, pacTBOpaMH IiepMaHTaHaTa Kajdus, THIPOKCHJIA
HaTpusi U CepHOU KHUCIOTHI). [lomydeHHe MeTaHa M H3y4Y€HHUE €ro CBOWMCTB: TOpeHWUS,
OTHOILUEHUS K OpOMHOM BOJE ¥ pacTBOPY MepMaHraHaTa Kajusl.

1.3 ITH/IEHOBbIE U IHEHOBbIE YIJ1€BO10POAbI

['omosioru4eckuil psi ajJkeHOB. OJJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE
MOJIEKYJIBl 3THJIEHA M aJIKeHOB. | oMojoruueckud psjag u obwmas dopmyna ajlKkeHOB.
M3omepusi 3TUIEHOBBIX  YIVIEBOJOPOJOB: MEXKJIAccoBas, YIJIEPOJHOTO CKeleTa,
TIOJIO)KEHHUS KpaTHOU CBsI3H, reoMeTpudeckasi. OcoOeHHOCTH HOMEHKJIATYphl 3TUJIEHOBBIX
YIII€BOIOPOIOB, HA3BaHUs BAXKHEHUIINX pagukanoB. Gu3nyeckyue CBOMCTBA aJKeHOB.

XUMHUYeCKHe CBONCTBA aJIKEHOB. DNIEKTPODUIBHEIN XapaKTep peaklui, CKITOHHOCTb
K peakUUsM INPUCOEAUHEHHUs, OKUCJIEeHUsA, nonuMepusanuu. [IpaBuno MapkoBHHKOBa U
€ro JJIEKTPOHHOE OOOCHOBaHHE. PeakliMM TalloreHHpPOBaHMs, THAPOTAIOreHHPOBAHHS,
ruaparanuy, ruapuposanus. MexanusM  Ag-peakuuid. [loHsitTue o  peaknusx
NoJIMMepU3aluu. 1'opeHue ankeHoB. Peakliuy OKUCIeHUS B MATKUX M KECTKUX YCIOBHSX.
Peakuuss Barnepa u ee 3HaueHue i1 oOHapy>XeHHS HENpEIENbHBIX YIJIEBOJIOPOJIOB,
MOJIYYECHUS [TIUKOJIEH.

[IpuMeHeHHe U cnocoOBl TONydYeHUs ankeHoB. lcmojp30BaHMe BBICOKOH
PEaKIMOHHON CIOCOOHOCTH aJKEHOB B XMUMHUYECKOM MpoMeIluieHHOCTH. [IpumeHeHue
STUJIEHA H NponuwieHa. [IpoMEblllieHHBIE CNOCOOBI MONY4YeHMs] alKeHoOB. Peaxkuuu
JETHIPUPOBaHUA U KPEKUHTa ajlkeHoB. JlabopaTopHble cocoObl MOMy4YeHUs alIKEHOB.

Ankanuenbl. [loHsaTne ¥ KiIaccH@UKalMs JUEHOBBIX YIJIEBOJOPOJOB IO
B3aMMHOMY PaCIIOJIOKEHHIO KPATHBIX CBs3ed B Mosekyse. OCOOEHHOCTH 3JEKTPOHHOrO U
MIPOCTPAHCTBEHHOTO CTPOEHHUSI CONPSDKEHHBIX JUEHOB. lIoHATHE O M-3J€KTPOHHOHN
cucteMe. HoMeHKaTypa MUEHOBBIX YTI1eBoJA0po10B. OCOOEHHOCTH XUMUYECKUX CBOMCTB
COTIPSDKEHHBIX JMEHOB KaK CJeJCTBUE WX OJJIEKTPOHHOro cTpoeHus. Peakuuu 1,4-
npucoenuHeHus.  [lomumepu3anus  AueHoB.  CrocoObl  TOJYYEHHS  JUEHOBBIX
yriaeBonopoioB: padotel C.B.JIeGeneBa, neruipupoBaHue aJIKaHOB.

OcHoBHbIE NOHSITHSI XUHMHH BbICOKOMOJIEKYJISIPHBIX cOeIHHEHUH (Ha nmpumepe
NPOAYKTOB NOJHMEPHU3AUMM AJIKEHOB, AJKAJAMEHOB M WX TaJoreHNpOH3BOAHBIX).
MoHoMmep, TouMep, peakius NOJUMEpPU3alNH, CTENEHb MOIMMEpPU3AlMU, CTPYKTYPHOE
3BeHO. THUIBI MOJMMEpPHBIX Mened: NHHelHble, pa3BeTBJIEHHbIE, cuuTeie. IloHATHE ©
CTepeoperyIsipHeIx noauMepax. [lomumepsl TepMOIIACTHYHBIE U TEPMOPEaKTHBHEIE.
[IpencraBnenre o IulacTMaccax M ayactomepax. [[OJMMITHUIEH BBICOKOTO M HHU3KOIO
JaBJieHUs, ero cBo¥crBa M npuMeHeHue. Karamuzatopsr Iluriepa — Harra.
[MonunponuieH, ero npuMeHeHHe U CBOUCTBa. [ ajoreHconepxKalle MoNuMepsl: TedIoH,
NONUBHHUIXIOpUA. Kaydyku  HaTypainsHeli U cuHTteTHdeckue. Comnonumepsl
(6yTaaueHCTUPONIbHEIN Kayuyk). BynkaHu3anus kaydyka, pe3uHa 1 900HUT.

JemoncTpaunu

Mojnenu MoOJeKyl CTPYKTYPHBIX M TNPOCTPAHCTBEHHBIX U30MEPOB QJIKEHOB H
ankaaueHoB. Komnekuus «Kaydyk u pesuHa».

Jlemonmumepu3zaius kaydyka. CrylieHue MIIEYHOTO COKa KaydyyKOHOCOB (MoJoyas,
OJlyBaHYMKOB, puKyca).

JlabopaTopHO- MpaKTUYECKOE 3aHITHE.



Ne 3 OOnapyxeHue HenpeneabHbIX COEAUHEHWH B KEPOCHHE, CKHUIIMJApE.
OsHakoMileHHe ¢ 00pa3liaMu MeJU3THIIeHa W MOJIMIIpoieHa. Pacro3HaBanie o0pa3LoB
alKaHOB M ajlKeHOB. [lonyuyeHwe STUIeHa JervapaTtauded 3THIOBOrO CIHpPTa.
B3aumopelictBue 3TuneHa ¢ OpOMHOW BONOH, pacTBOpPOM II€pMaHraHara KaJlMs.
CpaBHeHHe IUIaMeHM OJTHJIEHA C IJJaMEHeM IIpeleNbHBIX YIIeBOJOPOAOB (METaHa,
nponaH-OyTaHOBOH cMecH).

1.4AueTuseHOBbIE YI1€BOAOPOALI

I'omonornyeckuii psig ajJKHHOB. DJEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHHE
aleTUIeHa U APYyTUX ajlKUHOB. ['omonmoruueckuil psag uU obuias ¢GopMmyna aJKHUHOB.
HoMeHknaTypa aleTUIeHOBBIX YIIIeBOJIOPOa0B. M3oMmepus MexknaccoBasi, yIIepOIHOIO
CKeJIETa, ITI0JIOKEHHUsI KpaTHOM CBS3U.

XHMHYeCKHe cBoiicTBA WM npHMeHeHHe aJKHHOB. (OcoOEHHOCTH peakUud
IIPUCOEIUHEHHS 110 TPOHHOU yIiiepon-yriepoaHoi cBsa3u. Peakuus Kyueposa. IlpaBuno
MapkoBHHKOBa TNPUMEHUTENbHO K aleTuneHaMm. [logBHXHOCTR aToma BoJopoza
(KUCITOTHBIE CBOHCTBa ankuHoB). OKHclIeHHME ajNKMHOB. Peakuus  3elHHCKOTO.
IIpuMeHeHHe aleTUIIEHOBBIX YITIeBOAOPOA0B. [TonuBuHMNAaLIeTAT.

IHony4yenue anxunoB. [lonydenue auetuineHa MUPOIU3OM MeTaHA U KapOUIHBIM
METOJIOM.

JleMOHCcTpauuu

Monenu Monexynbl alleTUIeHa U IPyTUX ajlKHHOB.

ITonydyeHue aueTuneHa w3 kapOuia Kanblvs, O3HAKOMIIEHHE C (DH3MYECKHUMH H
XUMHUYECKUMHU  CBOMCTBAaMM  aleTHJIEeHa: pPAacTBOPUMOCTBIO B  BOAE, TOpEHHUEM,
B3aMMOJIeHicTBUEM ¢ OPOMHOM BOJOH, pacTBOPOM IepMaHraHaTa Kaius, colsasmu menu (I)
u cepebpa.

JlaGopaTopHBI# OMBIT

Ne 4 MzroToBnenue Mojeneit MojieKyJl aIKHHOB, HX H30MEPOB.

1.5ApomaTHuecKHe yrjieBog0POabI

I'omonoruveckuii paa apenoB. beH3on kak mnpeicTaBUTeNib apeHOB. Pa3BUTHE
IIpeICTAaBIECHUH O cTpoeHUH OeHzona. CoBpeMeHHBIE MPEJCTABICHUs 00 3JEKTPOHHOM U
IIPOCTPAaHCTBEHHOM cTpoeHUH OeH3ona. OO6pa3zoBaHME apoOMaTHYECKOM I-CUCTEMEL.
l'omonoru OeH3onma, wuX HOMeHKJaTypa, obOmas dopmyna. HomeHknatypa mns
JU3aMelleHHbIX  [POW3BOJAHBIX OeH3ona: opmo-, Mema-, Tapa-pacrooXeHHe
3amectureneil. Pusnyeckue CBOHCTBa apEeHOB.

XumuyeckHe cBoiicTBa apeHoB. [IpuMepsl peakudil 3JIeKTPOOUIBHOTO
3aMeEIlIeHUs: FaJoreHUpPOBaHUs, aJIKunupoBaHus (katanuzatopsl Ppunens — Kpadrca),
HUTPOBAHUs, Cylb(GUpoBaHUs. PeakuuWu TUIpPUpPOBAHUS U IPUCOSTUHEHUS XJopa K
6enzony. OcoOeHHOCTH XUMHUYECKUX CBOMCTB romoinioroB OeHzona. B3zauMHoe BinusiHHE
aTOMOB Ha TIpUMepe TOMOJIOroB apeHoB. OpHeHTauus B peakiUsix 3JNeKTPOQUILHOIO
3ameleHus. OpuentanTsl | u II pona.

[IpumeHneHue 4 mnojydeHHe apeHoB. [IpHUpoIHBIE HCTOUYHHUKH apOMaTHUYECKHUX
yIJIeBOAOPOAOB. ApoMaTHU3alius aJIKAHOB U LIMKJI0AJIKaHOB. AJIKUINPOBaHUE OEH30a.

- JleMOHCTpauuu

[ITapocTepxHeBbie H 00BEMHBIE MOJETH MOJIEKYJI O€H30J1a U €r0 TOMOJIOTOB.

Paznenenue cMecu 6eH30:1 - BOJa € TIOMONIBIO IETUTEIBHON BOPOHKH.

PactBopsitontass  crmocobHOCTh  OeH3ofa  (IKCTpaklMsl  OpraHHYecKuX U



HEOPraHUYECKUX BeEIIeCcTB OEH30JI0M U3 BOJHOTO pacTBopa Homa, KpacHTelek;
pacTBopeHHe B O€H30Jie BEIIECTB, TPYIHOPACTBOPUMEIX B Boae (cepbl, OeH30HHOMN
KHUCJIOTHI).

I'openue 6en3ona.

OtHomenne 6eH3051a kK OpOMHOM BOJIE, paCTBOPY IepMaHraHaTa Kajusl.

Ilonyyenue HUTpOOEH30Ia.

OsnakomiieHHe C (U3MYECKMMHU CBOWCTBAMM apOMaTHYeCKUX YIIIEBOJOPOIOB C
ucrnonb3oBanueM pactBopurens «ConbBeHT». M3rotoBleHwe U HCIIONB30BAaHHE
Ipocreiiero npubopa ans xpoMarorpaduu.

TTonyuenune OeHzona nexapOOKCHIMpOBaHHEM OEH30MHON KHUCIOTHL Ilonydyenue u
paccioeHne 3MysbcHHM OeH3ona ¢ Bogod. OTHolleHHe OeH3o0jla K OpOMHOM Bome H
pacTBOpYy NepMaHraHaTa Kallus.

1.6I1pupoaHble HCTOYHHKH YII€BOA0POAOB

Hedre. Haxoxnenume B npuponze, coctaB U (QusMyeckue CcBOHcTBa HeTH.
TomnuBHosHepreTnueckoe 3Hadenne Hedtu. [IpombliieHHas mepepaboTka HEPTH.
Pextuduxauus HedTH, OCHOBHBle GpaKUWH ee pasfelieHds, HX HCIIOIb30BaHMUE.
Bropuunas nepepaborka HeQTenpodyKToB. PekTudukanus MaszyTa NpH yMEHbIIEHHOM
nasyieHnu. Kpexunr HedtenponykroB. Pasnuunble Buabl kpekunra, paborsr B. T.
IlyxoBa. M3omepusauust ankaHOB. AJKMIMPOBaHHE HEIpeNebHBIX YIJIEBOJOPOIOB.
Pudopmunr HeprenponykroB. KauecTBo aBToMOOUIBEHOTO TOILIMBa. OKTaHOBOE YHCIIO.

Ilpupoanbiit 1 nonyTHbIA HedTAHOH rasbl. CpaBHEHHE COCTaBa IPUPOJIHOIO U
IIOIYTHOI'O ra30B, UX IPAaKTUYECKOE UCIIOIb30BaHUE.

Kamennblii yrosb. OCHOBHBIE HallpaBi€HHUs HCIIOJNb30BaHUS KaMEHHOTO YIJISL.
KokcoBanue xaMEHHOro YIUIs, Ba)KHEHMIIMe MpOXyKTHI 3TOro Ipoliecca: KOKC,
KaMEeHHOYTOJIbHasi CcMoja, HajicMmonbHas Boaa. CoeauHeHus, BbIAeNsieMble U3
KaMEeHHOYT0JIbHOM cMoJbl. [TpoayKThl, mogyyaeMble U3 HaJCMOJIBHON BOJBI.

DKOJIOTUYECKUE acCleKThl AO0OBMH, NepepadOTKH UM MCIOJb30BaHUS TOPHOYUX
HCKOIIa€MBbIX.

JleMOHCTpauuu

Konnexkuus «IIpupoaHble HCTOUHUKH YIJIEBOLOPOIOB».

CpaBHeHue poIleccOB ropeHust HeTH U MPUPOJHOrO rasa.

O6pazoBanuie HeDTIHOM IJICHKH Ha TIOBEPXHOCTHU BOJIBI.

Karanutuyeckuil KpeKUHT napaduHa (MM KEPOCHHA).

JIabopaTopHBbI€ OIBITHI '

Ne 5 OnpeneneHue Hamu4us HeNpeaeNbHbIX YIJIEBOLOPOIOB B OCH3MHE U KEPOCHUHE.
PacTBOpHMOCTS pa3iHyYHbIX HEPTENPOAYKTOB (O€H3MHA, KEPOCHHA, NU3EILHOrO TOILIUBA,
BaseuHa, napaduHa) ApyT B ApyTe.

1.7TuapokcHibHblEe COETHHEHHS

Crpoenne u kKjaaccupukauus cnuproB. Knaccudukauus CHHUPTOB II0 THILY
YIJIEBOJIOPOJHOrO pajuKana, YUCIy THAPOKCHUJIBHBIX TPYNN U THUIYy aroMa YIJIepo.a,
CBSI3aHHOTO C THJIPOKCHUIIBHOM TIpyNIoH. DJIEKTPOHHOE U IIPOCTPAaHCTBEHHOE CTPOCHHE
TUIPOKCUIIBHOW Tpymnbl. BiusiHMe CTpOeHHs CHUPTOB Ha MX (QU3NYECKHE CBOMCTBA.
MexMonekyspHas BOIOPOAHas CBA3b. [ OMOIOrMYecKHH psii NpeaeIbHBIX OAHOATOMHBIX
cnupTtoB. MI3oMepusi 1 HOMEHKIIaTypa ajJKaHOJIOB, UX oblias popmyJa.

XHMHYEeCKHE CBOIHCTBA aJIKaHOJOB. PeakiioHHas CIOCOOHOCTh IpelebHbBIX
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OIHOATOMHBIX CHUPTOB. CpaBHEHHE KHUCIOTHO-OCHOBHBIX CBOMCTB OpraHH4YecKUX U
HEOpraHWYeCKUX coeauHeHud, colepxamnx OH-rpynmy: KUCIOT, OCHOBaHUH,
aM(pOTepHBIX COoeAWHEHUH (BoApl, clUpTOB). Peakiuu, nmoxarBep)kaarollye KHCIOTHBIE
CBOMCTBA CHHUPTOB. Peakuuu 3amelleHUs] THAPOKCHIBHOM Ipynnbl. MeXMoneKyisipHas
JEeTUApATalysl CIHUPTOB, YCIOBUS 00pa3oBaHUsS NPOCTBIX 3PHUpoB. CloxkHBIE 3GhHUPHI
HEOPraHWYEeCKUX W OpraHHYeCKUX KHCIOT, peakuuu isTepudukanuu. OKUCIeHHE U
OKUCIIUTENbHOE JErHAPUPOBaHHE CITHPTOB.

Cnoco0bl nostydyeHnst cnupToB. ['Uaponu3 rajoreHankaHoB. [ uapaTaius akeHoB,
yCIIOBHUS ee NpoBeAeHusl. BoccTaHOBNEeHME KapOOHUIBHBIX COSAMHEHHH.

OTtaenbHble MNpPEeACTABHTENH aJKaHOJOB. MeTaHOoN, €ro MpPOMBIIIIEHHOE
IOJlyueHHEe M INpPUMEHEHHE B IPOMBILIICHHOCTU. bUonoruyeckoe neHCTBHE MeTaHOJA.
Crnenuduyeckue criocoObl MOMYyYeHHUs] ITHIOBOrO crnupTa. PU3HOJOTHUECKOe NEHCTBHE
3TaHoIna.

Mmuoroartomuble cnHpThbl. M30Mepus W HOMeHknatypa mpeacTaBUTeNed IBYyX- U
TPEXaTOMHBIX CIIUPTOB. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB MHOTOATOMHBIX CITUPTOB, X
KayecTBEHHOe oOHapyskeHUe. OTHeNbHble NpPeICTaBUTENIM: ITHIEHIIIHKONb, TIHUIEPHH,
CIIOCOOBI MX MOJYYEHUs, IPaKTUYECKOe IPIMEHEHHE.,

®eHo.1. DIIEeKTPOHHOE U IIPOCTPaHCTBEHHOE cTpoeHue dheHoa. B3anMHoe BIUsIHHE
apOMaTHUYECKOT0 KONbIla U TMAPOKCUIBHOM TPYHIIBL.

XuMHueckue CcBOHCTBa (QeHoma KaKk (YHKIHUS €ro XUMHYECKOTO CTPOESHHS.
bpomupoBa- Hie deHona (kayecTBEHHAs peakiys), HUTpoBaHHe (ITMKPHHOBAsI KUCIIOTA, e
CBOMCTBa M npuMeHeHHe). OOpa3OBaHME OKpAIIGHHBIX KOMIIEKCOB ¢ HOHOM Fe'+.
[IpumeneHue denona. [NonyyeHue dheHoNa B IPOMBIIIIEHHOCTH.

JeMoncTpanuu

Mopenu Monexkys CIUPTOB U (eHOIOB.

PacTBOpUMOCTE B BOJi€ aJIKaHOJIOB, dTUJIEHTTIUKOJIS, IMLIepHHA, (heHona.

CpaBHeHME CKOPOCTH B3aUMOJEHUCTBUSI HATpUsi C ITAHOJIOM, IpPOMAHONIOM-2, 2-
METHJI- IPONAHOJIOM-2, TTIULEPUHOM.

[Tony4yenue 6poMaTaHa U3 ITaHoOJA.

BriTecHeHre (eHona U3 ¢heHosiTa HaTpUs YTOIBHON KUCTOTOH.

Peaxuust penona ¢ hpopmanbaeruaom.

KauecTBeHHble peakiiiy Ha (HeHO.

3aBUCUMOCTH pacTBOPUMOCTU (eHOJIa B BOJE OT TEMIIEPATYPHI.

B3aumoneiicTBre heHoNa ¢ pacTBOPOM LIEIOYH.

PacnoznaBanue pacTBOpoB (eHONsAITA HAaTpusl W KapOoHaTa HaTpus (6apborax
BBIJIbIXaeMOTr'0 BO3/lyXa WM AeHCTBHE CUIBHONW KUCTIOTHI).

Pacnio3naBanre BOAHBIX pacTBOPOB (eHoa U INIMLepUHa.

JlaBopaTopHO- MpaKTUYECKOE 3aHSITHE.

Ne 6 Pextudwukamus cmecu 3TaHoON - Boja. OOHapyXeHHEe BOIbl B a3eOTPOIHOM
CMeCH BOJIbI M 3TUJIOBOTO ciupTa. M3yUueHue pacTBOPUMOCTH CIIUPTOB B BoAe. OKHceHue
CIIMPTOB Pa3IMYHOTO CTPOCHUS XpOoMOBOH cMeckio. [lomydyeHuwe auaTunoBoro sdwupa.
[Tony4yenue rouuepaTa MEeIH.

1.8Anbaeruibl 1 KETOHBI

T'omo/lornyeckne psibl aJbAerHAOB H KeTOHOB. [loHATHe O KapOOHMIIBHBIX

COEIMHEHUSIX. OJEKTPOHHOe cTpoeHHe KapOoHWibHOM rpynnbel. HMsomepus wu
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HOMEHKJIaTypa albJeruJoB M KeTOHOB. @uianueckue CBOWCTBAa KapOOHWIBHBIX
COEIMHEHUH.

XuUMHYeCKHEe CBOHCTBA aJbAErH0B H KeTOHOB. PeaklIMOHHasi CIIOCOOHOCTH
KapOOHMJIBHBIX COeIUHEHUH. Peakiiuu oKuCIeHUs! ajlbIeTrHJI0B, KaueCTBEHHbIE peaklUu
Ha anbICTUAHYIO rpynmy. Peakunu MIOJIMKOHIEHCAllUH: obpa3oBaHHe
¢dbeHonodopManbaErUAHBIX CMO.

IlpuMeHeHue H mnoJydYeHHe KapOOHWJBHBLIX coeauMHeHMH. [IpuMeHeHue
aNbAETUAOB U KETOHOB B OBITY U IPOMBIIUIEHHOCTH. AJBAETH/Bl U KETOHBI B IIPUPOJE
(a¢upHple Macina, ¢(epoMoHsl). [lomydeHue KapOOHMIBHBIX COCIWHEHHH OKHCIEHHEM
CIIUPTOB, THApATalliedl  aJKUHOB,  OKHCIEHHWEeM  yrieBogopoloB. OtaenbHbIE

NpeNCTaBUTENM aJbIETUIOB U KETOHOB, CIIELM(PHYECKHE CIIOCOOBI HUX IMONYYeHHS U
CBOMCTBA.

JleMOHCTpaluu

[IfapocTepxHeBble U OOBEMHBIE MOJIEIN MOJIEKYJ allbIETHAOB U KETOHOB.

[lonydeHune ykCycHOTo anbpAeruia, OKUCIeHHe 3TaHOJIa XPOMOBOM CMeChIO.

KauecTBeHHBIC peakIIMK Ha aTbIETUAHYIO TPYIIY.

JlabopaTopHO-TIpakTUYECKUE 3aHITHE

Ne 7 Oxucnenue aTaHona B 3TaHAb pacKaJleHHOW MeAHOM poBosiokoi. [Tonydenue
deHomopopmanpaeruIHOTO MMoNMuMepa. Pacro3HaBanue pacTBopa aleTtoHa u GopMaauHa.
N3yueHHe BOCCTAHOBUTENIBHBIX CBOMCTB albIETHIOB: peaklus «cepeOpsHOro 3epKaja»,
BoccTaHoBieHue runapokcuaa wmeau (II).  BsaumopeictBue  dopmanpaerunaa ¢
TMAPOCYIb(GUTOM HATPHUS.

1.9Kap6oHoBbI€ KUCJAOTHI H HX POU3BOAHbIE

['omonoruueckuit psan npenenbHbIX OAHOOCHOBHBIX KapOOHOBBIX KUCHOT. [loHsTHE
0 KapOOHOBBIX KHCIOTaX M HMX Kilaccudukauus. IDJESKTPOHHOE U HPOCTPAHCTBEHHOE
cTpoeHue KapOOKCHJIBHOH rpynmbl. I'omMonorvueckuil psii npeaesibHBIX OAHOOCHOBHBIX
KapOOHOBBIX KHCJIOT, X HOMEHKJaTypa M H3oMepus. MexMONeKyIsipHble BOJOPOIHEIE
CBSI3H KapOOKCHIIBHBIX TPYIII, UX BIUsHUE Ha pU3NUECKUe CBOMCTBA KAPOOHOBBIX KUCIIOT.

XuUMHUecKle CBOHCTBa KapOOHOBBIX KHCIOT. Peakuuu, MWIIIOCTpUPYIONIME
KUCJIOTHBIE CBOWCTBA UM HMX CpaBHEHHE CO CBOHCTBAMH HEOPIaHUYECKUX KHCIIOT.
ObpazoBaHre (YHKIHOHANBHBIX MPOU3BOAHBIX KapOOHOBBIX  KUCIOT. Peaknum
aTepuUKai. AHTHIPHUIBI KApOOHOBBIX KUCJIOT, UX [TOJIy4€HHE U IIPUMEHEHHE.

CriocoObl  mojrydyeHust KapOOHOBBIX KHUCHOT. OTAenbHBIE INPEACTABUTENH U HX
sgayeHue. OOmMe CrocoObl IMOJIYYEHHUs: OKHCIEHHE AaJIKaHOB, AJIKEHOB, MEPBHUYHBIX
CIHPTOB, aIBAETHAOB. BaxHelnne MpeacTaBUTeNM KapOOHOBBIX  KHCJIOT, HX
ouoyiorudyeckas pojb, CleludpUYecKre CIOCOOBI IIONY4YEHHs, CBONCTBA U IPHUMEHEHHE
MYypaBBUHOHM, YKCYCHOH, MaJbMHUTUHOBOM M CT€apHHOBOM; aKpUJIOBOM M METaKpHIIOBOM,;
OJIEMHOBOM, JIMHOJIEBOH M JIMHOJIEHOBOI; I11aBeNIeBOM; O€H30MHONH KUCIOT.

Cnoxuble >¢upbl. CTpoeHHe U HOMEHKJIaTypa CIOXKHBIX 3(QHpPOB, MEXKIacCoBas
H30MepUs ¢ KapOoHOBEIMM KucioTaMu. CroOcOOBI ITONydeHHs CIOXHBIX 3(QHpPOB.
OO6paTUMOCTD peakliuy 3TepUPUKaLUU U (aKTOPBI, BIUAIOIINE HA CMEILIIEHHE PAaBHOBECHS.
O6pazoBaHue  CIOXHBIX  Honmuapupos. [lomumatunentepedranar. Jlascan — kak
IIpEACTaBUTENIb CHHTETHYECKMX BOJIOKOH. XHMHUYECKHE CBOMCTBA H [pPHUMEHEHHE
CIIOXHBIX 3(HPOB.

JKupst. XKups! kak clioskHble 3¢HpE! MullepuHa. KapOoHOBEIE KMCIOTHI, BXOASLIHE
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B COCTaB >XUPOB. 3aBHCHMOCTb KOHCHCTEHLUH >XHPOB OT HX cOcTaBa. XHMHYECKUE
CBOMCTBA XUPOB: THIAPOJIN3, OMBLIEHUE, THAPUpOBaHUe. buonorndeckas posib XHPOB, UX
UCIIOJIb30BaHUE B OBITY ¥ IPOMBIIIICHHOCTH.

Conun xapOOHOBBIX KUCJIOT. Mpl1a. CriocoOBI MONyUeHHUsl COJieil: B3aUMOEHCTBUE
KapOOHOBBIX KHCJIOT C MeTajulaMH, OCHOBHBIMHM OKCHAaMH, OCHOBAHHUSMH, COJSIMH,
IIEJTOYHON THIPONIU3 CIOXHBIX 3(QUpoB. XUMHUYECKHE CBOWCTBA COJeH KapOOHOBBIX
KHCJIOT: THAPOJIM3, PEaKUMH HOHHOro oOMeHa. MBlla, CYIIHOCTh MOIOIIEro NeHCTBHI.

OtHomeHMe MbITIa K JKecTkoit Boje. CuHHTeTHMHeckHe Moromue cpeactsa - CMC
(meTepreHThl), UX NPEUMYILIECTBA U HEJOCTATKH.
HeMoncTpauun

3HaKOMCTBO C (PU3NYECKUMU CBOMCTBAMH BaXKHEHIIINX KapOOHOBBIX KUCIIOT.

Bosronka 6eH30WHOM KUCIOTEL.

OTHolIeHNe pa3IHYHbIX KapOOHOBBIX KUCIIOT K BOJE.

CpaBHenne pH BOOHBIX pPacTBOPOB YKCYCHOM H COJISHOW KHCIOT OJHHAKOBOM
MOJISIp- HOCTH.

[lomy4yeHne NpUATHO NaxHYIIEro CI0XXHOTo 3dupa.

OTHOIIEHNEe CIMBOYHOIO, IIOACOJIHEYHOrO, MAIIMHHOTO Macesl W MaprapdHa K
OpOMHOI BoJie U pacTBOPY IepMaHIaHaTa KaJlusl.

JlabopaTopHO-TIpaKTUYECKIE 3aHATHS

Ne 8 B3aumMopeiicTBue pacTBopa YKCYCHOM KHCIOTBI ¢ MarHHWEM, OKCHJIOM IIMHKA,
runpokcuaom kenesa (III), pacTtBopoM kapOoHaTa Kajmusi | cTeapaTa KaJusl.
O3zHakomieHre ¢ oOpazamMu ClIOKHBIX 3¢upoB. OTHOIIEHHE CIOXKHBIX 3(UPOB K BoAE U
OpraHUYEeCKHM BeleCTBaM. BrIBe/leHHEe KUPHOIO MATHA C MOMOILBIO CIOXHOro 3dupa.
PacTBOpHMMOCTE XMPOB B BOJI€ U OpraHH4YecKHX pacTBopuTensx. CpaBHEHHE MOKOILIHX
cBOHCTB x03sicTBeHHOro Mbi1a U CMC B XecTkol Bojae. PacTBOpUMOCTH pasindHBIX
KapOOHOBBIX KHCIIOT B Boje. B3auMopelcTBHE YKCYCHOH KHCIOTBI C MeETajIaMH.
[TonyyeHnne w30aMWiIOBOro 3dHpa YKCYCHOM KHUCIOTBH. (CpaBHEHHE  CTElEHH
HEHACBHIIIEHHOCTH TBEPAOrO U KUAKOro Xupos. OmblneHue xupa. [lomydyenune Mblia u
U3y4YeHHE €ro CBOWCTB: INeHOOOpa3oBaHMs, peaKUMid HOHHOTO OOMEHa, T'HApOJIU3a,
BBIZIETIEHUsI CBOOOAHBIX KUPHBIX KUCIIOT.

1.10¥YrneBoanbl

IToustre 06 yrneBonax. Knaccudukanus yriesogoB. MoHo-, 14- ¥ NIOJNIKCaXapUabl,
MPEACTaBUTENd KaXIOH TpyNIBbl YriIeBOAOB. buomoruueckas poJib YIIEBOIOB, HX
3Ha4YeHHE B KU3HU YeJ0BeKa U 00IIecTBa.

Monocaxapuapl. CTpoeHWe ¥ ONTHYECKass M30MepUs MOHocaxapuiaos. Hx
KnaccUQHUKALUA 110 YUCIy aTOMOB YIIepoia M IpUpoje KapOOHMUJIBHOW TIPYIIBL.
®opmyasl Ouiepa u Xeyopea s H300pakeHUs] MOJIEeKy I MOHOcaxapuaoB. OTHeceHHe
MoHocaxapuaoB K D- 1 L-psiny. Baxneinye npeacTaBUTEIN MOHO3.

['moko3a, CTpOeHHe ee MOJIeKyldbl U (U3HYecKHe CBOWCTBA. TayTromepus.
XUMHUECKHe CBOMCTBA IVIIOKO3BL PEAKUUM [0 aNbIeTHIHOW TIpynne («cepeOpsHOro
3epKana», OKHCJEHHe a30THOM KHCJIOTOH, runpupoBaHue). Peakuuu TIIOKO3bl Kak
MHOTOATOMHOTO CIIMPTa: B3aMMOJEUCTBHE [NIOKO3bl ¢ ruapokcuaoM Menu (II) npu
KOMHATHOH TeMmepaType W HarpeBaHuH. Pasnmuynble THIBl OpoXeHHs (COHpPTOBOE,
MoJsioyHOKkucoe). I'moko3a B npupozae. buosoruyeckas pojib H NPpUMEHEHHE TIIOKO3BI.
DpyKTO3a KaK M30Mep I0K03bl. CpaBHEHHE CTPOEHHUS MOJIEKYJIbl M XUMHYECKIX CBOHCTB
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TIIOKO3bI U PpyKTO3bl. PpyKTO3a B IPUPOJIE U €€ OHoJIoTUYecKas poJib.

[lenTo3rl. Pubo3a u ge3zokcupubo3a Kak NpeACTaBUTENN albJoneHTo3. CTpoeHue
MOJIEKYJI.

Hucaxapunel.  Crpoenme  nucaxapuynoB. Croco®  COU€HEHHsT  LMKIIOB.
BoccranaBnuBaromyie 1 HEBOCCTAHABIMBAIOIIHME CBOMCTBA AMCAXapUIOB KaK CJIEJICTBHUE
couneHeHus1 LMkna. CTpoeHHEe M XMUMHYECKHE CBOMCTBa caxapo3bl. [eXHOJIOTHYECKHE
OCHOBBI IIPOU3BO/ICTBA caxapo3bl. JIakTo3a U ManbT03a KaK H30MEPHI caXxapo3bl.

[Tonucaxapuasl. O6miee crpoeHwe mnonucaxapugoB. CTpoeHHE  MOJEKYJIb
KpaxMmajsa, aMmHiIo3a 1 aMHJIoNeKTUH. PU3NdecKue CBOMCTBA KpaxMalia, ero HaX0X/IeHHE B
npupoje U Ouonoruyeckas posib. [ nukoren. Xumudeckue cBoicTBa Kpaxmana. CTpoeHue
3JIeMEHTapHOI0 3BeHa LeJUTI0NI03bl. BIusHUEe cTpoeHUs MOTUMEpPHOH 1enH Ha pU3HUecKue
U XUMHUYECKHe CBOWCTBA IIEJUTIONO3BI. [ MOPOMH3 IETI0N03bl, 00pa30BaHUe CIOXKHBIX
3(GUpPOB C HEOPraHMUYECKUMU U OpPraHHYeCKUMH KHucioTaMu. [loHsATHEe 00 HCKYCCTBEHHBIX
BOJIOKHaX: alleTaTHOM ILIIejKe, BUcKo3e. HaxoxaeHne B mpupoje U OHosiorudeckasl poJib
1eJUTI0103b1. CpaBHEHHE CBOMCTB KpaxMana U LeJIIF0I03BI.

JleMoHCcTpauuu

OO6pas1ibl yIiIeBOI0B U U3JCIUM U3 HUX.

[TonyyeHne caxapaTa KaJdbllMs M BBIJENEHHE caxapo3bl K3 pacTBOpa caxapara
KaJbIIHUs.

B3aumoneiicTBrE ITIOKO3BI C (YKCHHCEPHUCTOM KHUCIOTOM.

OTHollleHUe pacTBOPOB caxapo3bl U ManbTo3bl K Cu(OH), nmpu HarpeBanuH.

O3zHakomiieHHe ¢ pU3NYeCKUMU CBOMCTBAMM Kpaxmalia U LEeII0IO3bL.

HaGyxaHue 11e11r010361 U Kpaxmalia B BOJE.

[TonyueHue TpUHUTpPATA LEITIONO3BI.

Konnekuusi BOJTOKOH.

JlaGopaTopHO-IIpaKTUYECKHE 3aHATHE

Ne 9 OsnakomieHde ¢ QU3UYSCKUMH CBOWCTBAMH IJIFOKO3bI (alTe4Has yIaKOBKa,
tabneTkn). KHCIOTHBIM THAPOIU3 caxapo3bl. 3HAKOMCTBO ¢ 00pa3laMi OJUCcaXapuIoB.
OGHapyXeHHe KpaxMmalia ¢ TIOMOIIBI0 KadeCTBEHHOM peaklMM B Meje, Xnebe, Horypre,
MaprapyHe, MaKapoOHHBIX H3ICTUsIX, Kpynax. Peaknns «cepeOpsHOro 3epKana» IIIOKO3HI.
B3aumonedcTsre TIOKO3BI ¢ ruapokcuaoM Meau (II) mpu pasmuyHBIX TeMmIlepaTypax.
JlelicTBHE aMMHMA4YHOIO pacTBOpa oKcuaa cepebpa Ha caxapo3y. OOHapyXeHHE JIAKTO3LI B
MoJoke. JleiicTBue Hoaa Ha KpaxMarll.

1.11AMHHBI, AMHHOKHCJIOTHI, 0€J1KH

Knaccuduxanus u wusomepuss aMuHoB. [lonatue o6 amuHax. IlepBuvHbIe,
BTOpPMYHbIE U TPETUYHbIC aMHHbI. KiIaccMpHKalnus aMHHOB II0 THILY YIJICBOJOPOIHOTO
pamuKajga ¥ YHCIYy aMHUHOTPYII B MOJEKyle. [ OMOJIOrHYecKHe psiibl Ipee/IbHBIX
anndaTUYeCKUX U apoMaTHIEeCKUX aMUHOB, H30MEPHS U HOMEHKIIATypa.

XuMHUeCcKHe CBOMCTBa aMHHOB. AMHHBI Kak OpraHMYecKue OCHOBaHMs, HX
CpaBHEHHE C aMMHAKOM M JAPYTMMH HEOPraHMYeCKUMM OCHOBaHMsMH. CpaBHeHHE
XUMHUYECKHX CBOUCTB anudaTUIeCKUX M apoMaTHYecKHX aMuHOB. OOpazoBaHue aMHUIOB.
AHUIUHOBBIE Kpacurend. [IOHSATHE O CHUHTeTHYeCKMX BOJNOKHax. [lomuaMuner u
MIOJIMAMHUTHBIE CHHTETUYECKUE BOJIOKHA.

[IpuMeHeHUe U mojTyueHrne aMuHoB. [Tonyderne amunoB. Paborer H.H.3nHunHa.

AMUHOKHUCIOTHL. [loHATHE 00 aMHUHOKUCIOTaX, MX KIacCU(UKAIMs U CTPOEHHE.
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OnTuueckass uzoMepus a-amMHHOKHUCI0T. HoMeHKIaTypa aMHHOKHCIIOT. J[BOHCTBEHHOCTH
KHMCJIOTHO-OCHOBHBIX CBOMCTB aMHHOKHUCIIOT U €€ NMPUYKHbI. bunonspHeie noHbl. Peakuuu
KoHaeHcauuu. Ilentunnas cBs3p. CHHTeTHYeCKHe  BOJIOKHA:  KalpoOH, OHAaHT.
Knaccudukanus BosnokoH. [lomyueHne aMHHOKHUCIIOT, HX NIPUMEHEHHE U OHUOJIOTHYecKas
GYHKIHS.

benku. benku kak npupoaHsle nojiumepsl. [lepBuyHas, BTOpUUHAs, TPETHYHAS H
4EeTBEPTHYHAsI CTPYKTYpbl 0enkoB. OUOpUILISIpHBIE U TJI00YJISpHbIE OelIKH. XUMHYECKHE
CBOMCTBa O€JIKOB: ropeHue, JeHaTypalys, THAPOJIH3, KadeCTBeHHbIE (I[BETHBIE) pEaKIIHH.
buonorndeckue QpyHKIuM OenkoB, X 3HaueHHe. benku kak komrnoHeHT muiw. [IpoGiema
OeJIKOBOTO TOJIOAaHUS U ITYyTH €€ PElIeHHUS.

JeMoHcTpaluu

@usnyecKkue CBONCTBA MeETHJIaMHUHA: arperaTHoe COCTOsSHHE, I[BET, 3arax,
OTHOLIIEHHE K BoJe. [ opeHure MeTUIaMuHa.

BzaumoneiicTBue aHWIMHA U METUJIAMUHA C BOJIOH U KHCJIOTaMH.

OxkpaluuBaHre TKaHel aHUJIMHOBBEIMHU KPaCUTEISIMHU.

ObHnapyxeHue QyHKIIMOHAIBHBIX IPYII B MOJIEKYJIaX aMHUHOKHCIIOT,

He#tpanusanus menoud aMUHOKHUCIOTOH.

HeliTpanuszanus KuciaoTsl aMUHOKHCIOTOM.

PacTBopeHnue u ocaxaeHue OEIKoB.

JlabopaTOpHO-TIpaKTUUECKHE 3aHATHE

Ne 10 UzrotoBneHue 11apoCcTep)KHEBBIX U OOBEMHBIX MOJIeJIell H30MEPHBIX aMHUHOB.
PactBopenue 6enkoB B Boje u Ux koarynsuus. OO6HapyxeHue Oeyka B KypUHOM SHLE U
Monioke. O6pazoBaHue conell aHWiIMHA. bpoMupoBanue anHunuHa. OOpazoBaHHE conel
rnuuvHa. [lomyueHue mexHol conu ruuuHa. JleHatypanus Oenka. L[BeTHble peakuuu
OeNKoB.

1.12A30Tcoaepxaine reTepourkKInyeckue coeanHennsi. HykjieHHOBbIE KHCIOThI

HyknenHoBele KUCIOTB. HykKlIeMHOBBIE KHCIOTBI Kak IPUPOAHBIE IIOJHUMEPHL.
Hykneotunsl, ux crtpoenue, npuMepsl. AT® u AJI®, ux B3aUMOIpeBpallleHHe U POJIb
storo npoiecca B npupoae. Iloustue JJHK u PHK. Crtpoenune JIHK, ee nepBuunas u
BTOpHYHas cTpyktypa. Padoter @ .Kpuka u [I.Yorcona. KoMiieMeHTapHOCTE a30THCTRIX
ocHopanmi. Permukamus JIHK. Ocobennoctu ctpoenus PHK. Tuner PHK u ux
ouonorndeckre ¢GyHKuHMU. [loHSATHE O TpoHMYHOM Kozae (KoaoHe). buocunTes Genka B
)KHBOH KieTKe. ['eHHast HH)XeHepHs U OHoTexHOoJorus. TpaHcreHHsle HOpPMBI PACTEHHH U
KUBOTHBIX.

JeMoHcTpanuu

Monenu MoJIeKyJ1 BaXXHEHLIHUX T€TEPOLIUKIIOB.

Komnnekius reTepolUKINYECKUX COEIUMHEHHUH.

JeiicTBUE pacTBOpa NUPUIHHA HA HHAUKATOP.

B3aumoelicTBUe NUpUAKHA C COJITHON KUCTIOTOM.

Mopenr Monekynsl JIHK, nemMoHCTpanus TpHHUIMIEA KOMIUIEMEHTAPHOCTH
a30TUCTBHIX OCHOBAaHUH.

O6pasIpl NPOITYKTOB MUTAHUSA U3 TPAHCTEHHBIX (POPM PACTEHUM U )KHBOTHBIX.

JlekapcTBa W Tmpernaparbl, H3TOTOBICHHBIE METOJAaMH I'E€HHOM HWHXEHEPHH WU
OMOTEXHOIOTHH.

JlabopaTOopHBIil ONIBIT
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Ne 11 MHsroroBieHue OOBEMHBIX M LIAPOCTEPNKHEBBIX MOJENEH a30TUCTBIX

reTEePOLMKIIOB.
1.13bnonoruvecku aKTUBHbIE COeIHHEHHS

®epmenTsL. [ToHsATHE 0 hepMeHTaxX Kak 0 OMOIOrHYECKUX KaTanu3aTopax OenKoBOH
npuponbl. OCOOEHHOCTH CTPOGHHMS M CBOMCTB B CpaBHEHHH C HEOPTraHMYECKUMHU
katanusaropamu. Kraccudukamus ¢epMeHTOB. OCOOEHHOCTH CTPOEHUsS H CBOMCTB
(hepMEHTOB: CEJIEKTUBHOCTh ¥ 3(()EeKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTU (DEPMEHTOB OT
temmneparypsl U pH cpensl. 3HaueHue ¢epMeHTOB B OHONOTMHM M IIPUMEHEHHE B
IIPOMBIIIIEHHOCTH.

Butamunsl. [lonstue o BurammuHax. Mx knaccudukanus u odoznaueHue. Hopma
noTpeOieHnsl BUTaMUHOB. BopopacTBoprMble (Ha npumepe BuTamMuHOB C, rpynnsl B u P)
W OKHpOpacTBOpHMMBIe (Ha mpumepe BUTamMHHOB A, D wu E). ABUTaMHHO3BI,
THIIEPBUTAMHHO3BI U THIIOBUTAMUHO3BI, UX MTPO(UIIAKTHKA.

['opmonbl. TloHATHE © TropMOHax Kak OWOJIOTHYECKHM aKTUBHBIX BeIECTBaX,
BEITIOJIHSIFOIIMX ~ DHAOKPUHHYIO  PETyJSLHUI0  JKU3HEACSATENBHOCTH  OpPraHU3MOB.
Knaccudukalvs ropMOHOB: CTEPOUIBl, IIPOU3BOIHbIE aMUHOKHUCIIOT, MOJUIIENTUIHbIE H
OenKoBble TOPMOHBI. OTHEIbHBIE TMPEACTaBUTENH: ICTPANHUON, TECTOCTEPOH, WHCYIIHH,
aJpeHaTH.

JlekapctBa. ITloHsTHe O JekapcTBax Kak XUMHOTEpalleBTHUECKHX IIperaparax.
KpaTkue uctopuyeckie CBeJICHUs O BOSHUKHOBEHUHU U Pa3BUTUU XUMHOTEpANUHU. [ pynimsl
JIEKapCTB: CyabMaMuabl (CTPENTOLMI), AHTUOMOTHUKU (NEHUUUUIMH), AHTHIIHUPETHKH
(acipuH), aHAJIBreTHKU (aHaJIBIMH). MeXaHH3M JeHCTBHS HEKOTOPBIX JIEKAPCTBEHHBIX
IpernaparoB, CTPOCHHE MOJIEKYJ, IPOTHO3MPOBAaHHE CBONCTB Ha OCHOBE aHalu3a
XUMHYECKOTO CTpOeHHs. AHTUOMOTHKM, HX KiacCH(UKalUsi II0 CTPOCHHIO, THUIy H
CIEKTpPY JAekcTBUs. be3onacHsle criocoObl MPUMEHEeHHs, JIEKapCTBEHHbIE (DOPMBI.

JemoHcTpaunun

CpaBHenue ckopoct pazioxenus H,O, mon nelictBueM ¢epmeHTa KaTanassl U
Heopranuueckrx karanusaropos: KI, FeCl;, MnO,.

OO0pa31pl BUTAMUHHBIX IIPENapaToB.

ITonuBUTaMUHBL.

Nnmoctparuu Gotorpaduil )XKUBOTHBIX € Pa3IMYHBEIMU (POPMaMU aBUTAMHHO30B.

[TnakaT ¢ wu3oOpakeHHEeM CTPYKTYpPHBIX (OpMyNl 3CTpaguoiia, TECTOCTEPOHA,
aZpeHaliuHa.

BsaumopeiictBue anpenanuta ¢ pactBopom FeCls.

benkoBas npupona nHcynuHa (1IBeTHas peakius Ha OesKH).

[TmakaTel WM KOJOTpaMMBI ¢ GOpMylnamMH aMula Cynb(aHUIOBOM KHCIOTHI,
TUTHAPOPONIMEBOH M JIOKHOM JAUTUAPO(OIHEBOH KHUCIOT, OeH3WINeHUIW/UINHA,
TeTpaluKInHa, lledoTakcHMa, acClTupHUHA.

JlaGopaTopHo- NpakTUUECKOe 3aHATHE

Ne 12 HcneiTanwe pacTBOPUMOCTH aJpeHalWHa B BOJAE U COJISSHOM KHCIOTE.
ObnapyxeHue acipuHa B FOTOBOH JieKapcTBeHHOH (opme. ObHapyxeHHe BUTaMHHA A B
noaconHeyHoM Macie. OOHapyxeHune BuTamuHa C B s0mouHoM coke. OmpeneneHue
BUTaMuHa D B peiObeM >kxupe WM KypUHOM >XenTke. [leficTBHE aMUIIO3Bbl CIIIOHBI HA
Kpaxman. [leiicTBue aeruaporeHassl Ha METHICHOBBIM cuHMU. [lelicTBHe KaTanas3sl Ha
IEPOKCUI BOJOpOJAa. AHalU3 JIEKAPCTBEHHBIX IMPENapaToB, IMPOU3BOIHBIX CaTUIMIOBON

16



KHCJIOTHI. AHAJIM3 JIEKapCTBEHHBIX NperapaToB, IPOU3BOIHBIX S-aMHHO(MEHOIA.
2. O61as ¥ HeOpraHu4vecKas XuMHs
2.1. XuMus - HayKa o BelecTBax

CocTtaB BelllecTBa. XUMHUUYECKHE 3JIeMEeHThl. CIOCOOB! CYIIECTBOBAHUSI XUMUYECKUX
3JIEMEHTOB. aTOMBI, MPOCTble M CIOXXHBIE BeIeCTBA. BemecTsa MOCTOSHHOIO U
MIEPEMEHHOTO COCTaBa. 3aKOH MOCTOSIHCTBA COCTaBa BEILLECTB. BellecTBa MOJIEKYIAPHOIO
U HEMOJIEKYJspHOTO cTpoeHus. CrocoObl OTOOpaXeHHsI MOJIEKYJ: MOJIEKYJISApHBIE H
CTPYKTYpPHBIE (POPMYJIBI; [IAPOCTEPIKHEBBIE U MaclTaOHble MPOCTpaHCTBEHHbIE (CTI0OapTa
— bpurne6a) Moaenu MoJeKyI.

HsMmepeHne BemecTBa. Macca aTOMOB U MOJEKYJd. ATOMHas €IMHMIA MAacchl.
OTHOCUTENBHBIE aTOMHAs U MOJIEKYJIsIpHast Macchl. Kom4yecTBO BellecTBa U €AUHULBI €r0
HU3MEepEeHHUs: MOJIb, MMOJIb, KMOJIb. Yuciio ABoraapo. MolisipHas macca.

ArperaTHelE COCTOSIHMSI BeIleCTBa. 1Beproe (KpUcCTauiideckoe U amopdHoe),
XUAKOe M ra3000pa3Hoe arperaTHble COCTOSHHS BelllecTBa. 3akOH ABOragpo U €ero
cnencTBus. MONSpHBIA 00BEM BEIECTB B ra3oo0pa3zHoM cocTosiHUU. OO0benuHEeHHBIN
ra3oBBIH 3aKOH U ypaBHeHHe MeHzaeneeBa — Knanelipona.

CMecH BeIeCTB. Pa3nmuuus MexIy CMecsSiMU U XUMHUYECKHUMH COEHUHEHUSIMHU.
MaccoBast 1 00beMHasi OIU KOMIIOHEHTOB CMECH.

JleMoHCcTpanuu

OMEBITEI, WIITIOCTPUPYIOIIINE 3aKOH COXPaHEHUS] MacChl BEILIECTB.

Ha6op Mozneneil aTOMOB ¥ MOJIEKYI.

HekoTopsie BelllecTBa KOTUYECTBOM B 1 MOJIb.

Mogenbs MoJIIpHOTO 0OBEMa ra3os.

2.2. CtpoeHue aToma

ATOM - cllo)KHas yacTula. JlokazarenbcTBa CIOXKHOCTH CTPOEHUS aTOMa: KaTOJHBIE
U PEHTTEHOBCKHE y4H, (HOTO3PPEKT, paAlOaKTUBHOCTb, JJIEKTPOJIN3S.

IInanetapuast momenp atoma . Pesepdopma. Crtpoenue atroma mo H. bopy.
CoBpeMeHHbIE TIPEACTaBICHUS O CTPOSHUM aToMa. KoprnyCKyssipHO-BOJTHOBOHM Iyasn3M
YJacCTHUL MUKPOMHUDA.

CocraB atomHoro siipa. Hyk/IoHBI: TPOTOHBI U HeUTpOHBI. M30TONBI U HYKJIHABL.
Y CTOWYHUBOCTB A1€ED.

DOnexkTpoHHass obojiouka aroMoB. I[loHsaTue o006 3IeKTpOHHOM oOpOuTaiu U
3JIEKTpOHHOM obnake. KBaHTOBBIE HMCa: INaBHOE, OpOUTaIbHOE (T0O0YHOE), MArHUTHOE
U crniuHOBoe. PacnpeneneHue 371eKTPOHOB M0 SHEPreTUUECKUM YPOBHSM, MOAYPOBHSIM U
OpOUTaNSIM B COOTBETCTBHM C MPUHLHUIIOM HaWMeHbIEeH 3Heprud, npuHuumnoM [laymu u
npaBWIOM I'yHza. DJIeKTpOHHbIE KOH(DUTYpALlMU aTOMOB XUMUYECKUX 3JIEMEHTOB.

BajieHTHBIE BOZMOXHOCTU aTOMOB XMMHUECKUX IJIEMEHTOB.

DNEeKTpoHHAas KiIaccUUKaIUs XUMUUYECKUX 3JIEMEHTOB: S-, p-, d-, f-3eMeHTEI.

JleMoHCTpaImu

Dotoaddexr.

Mogenu opburanei paznuuHoi HOPMBL.

JIabopaTOopHBIi OTBIT
Ne 13 HaGmopeHue CHEKTpOB HCIyCKaHHWsS M TOTJIOLIEHUS COEIMHEHUM XHMHUUECKUX
3JIEMEHTOB C ITOMOIIBIO CIIEKTPOCKOIIA.
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2.3. [Mepronuueckuii 3axkoH U lleprogvueckas cuCTeMa XUMHYECKHX
snemeHToB /. 1. MennaeneeBa

OTtkpeITHE NEePUOANIECKOTO 3aKOHa. Ipennoceuiku: HaKOILIEHHE
dakrosornyeckoro marepuana, pabotsl npenumectBeHHukoB (M. B. JleGepeitnepa, A.
D.Ilaukyprya, JIx.A.Heronennca, JIL.IO.Meiltepa), cve3n xumukoB B Kaprcpys,
auuHocTHEle kauvectBa J[. WM. MenneneeBa. Ortkpeite J[. H. MeHneneeBsIM
Ileproauyeckoro 3akoHa.

[leprioguueckuit 3akoH U cTpoeHHe aroma. Mzorombsl. CoBpeMEHHOE MOHSATHE
XHUMHYECKOr0 3iieMeHTa. 3akoHoMmepHocTh . Mosnu. CoBpeMmeHHas (opMyIHpOBKa
IMepuonnyeckoro 3akoHa. [lepuoanyeckass cucTeMa U CTpoeHHe artoma. DusnyecKuit
CMBIC]I TIOPSIKOBOTO HOMepa 3JIEMEHTOB, HOMEPOB I'pylIlbl U nepuoja. Ilepuoanueckoe
U3MEHEHHE  CBOHCTB  JJIEMEHTOB:  paAMyca  aToMa;  DJHEPrUM  HMOHU3AlIMH,
3JIEKTPOOTPHULIATETTFHOCTH. [IpUUMHBl M3MEHEHHUS! METAJNIMYECKUX M HEMETAJIMYECKHX
CBOMCTB 3JIEMEHTOB B IpYINaXx W MEpUOaxX, B TOM 4YHc/e OONBIINX U CBEPXOOJIBIIMX.
3unauenne [lepuonmueckoro 3akoHa U [leproanueckoil cUCTeMbl XMMHUYECKUX 3JIEMEHTOB
J1. . MeHneneesa A pa3BUTHS HAyKH U IOHUMAaHUS XHMHYECKOM KapTUHBI MUpa.

JeMoHcTpanuu

PaznuuHble BapuaHTHI TaOauIb! [leproauyeckoi CUCTEMBl XMMHYECKUX 3JIEMEHTOB
. 1. Menpaeneesa.

O0pa31bl TPOCTHIX BENIECTB OKCHIOB U ruapokcuaoB 3nemenTos III nepuona.

24. CTtpoeHue BellecTBa

Tloustue o xuMHUYeCKON CBSI3M. THIBI XMMHUYECKUX CBS3€U: KOBAJIEHTHAs, HOHHAs,
MeTaJyIn4ecKasi U BOJOpOHasl.

KosanenTtnas xuMmuueckass cBs3b. J[Ba MexaHu3Ma oOpa3oBaHMs 3TOH CBSA3M:
OOMEHHBIH M MOHOPHO-aKIEeNTOPHbIH. OCHOBHbIE NapaMeTphbl 3TOTO THIIA CBS3U: IJIMHA,
MPOYHOCTB, YIOJl CBSI3M WJIM BaJIEHTHBIA yrojl. OCHOBHBIE CBOMCTBA KOBAJIEHTHOM CBS3H:
HACBIIIIEHHOCTh,  MOJSPU3YEMOCTh U  MIPOYHOCTh.  DJIEKTPOOTPULATENBHOCTh U
Kinaccu(UKalMs KOBAJIEHTHBIX CBSi3ed IO 3TOMY IpU3HAKy: MOJspHas U HENoJspHas
KOBaJIeHTHblEe CBs3H. [lOMSIPHOCTH CBS3M M TNOJISIPHOCTH  Mosiekymbl.  Criocob
MEPEeKPbIBaHUs 3JIEKTPOHHBIX opOUTaned M KiaccUdHUKalMs KOBaJEHTHBIX CBA3€d IO
3TOMY MPU3HAKY: CT- U M-CBSA3H. KpaTHOCTh KOBAJIEHTHBIX CBSI3€H U KilacCUPUKALIUS UX 110
3TOMY NpU3HAKY: OAUHApHbIE, IBOMHEIE, TPOiHbIE, MOMYTOpHBbIE. THUIBI KPUCTAITMYECKUX
pPELIETOK Yy BEIIECTB C 3TUM THIIOM CBSI3M: aTOMHBIE U MOJIEKYJisipHbie. Dunueckue
CBOMCTBA BELECTB C 3TUMH KPUCTAININYECKUMHU pellleTKaMHU.

HNonHass xumnueckas cBsi3b. KpallHMH ciydall KoBajleHTHOM TIOJISIPHOW CBSI3H.
MexaHusM 00pa3oBaHUsI HOHHOU CBsI3U. MIOHHBIE KpUCTAIIMYECKHE PEIIETKH U CBOMCTBA
BEILIECTB C TAKUMU KpUCTaJlJIAMU.

Merannnueckass xumudeckass cBsizb.  (OcoOBIf  TUM ~ XUMHYECKOW  CBS3H,
CyIIECTBYIOIIMM B MeTajulax U cIulaBaX. Ee OTJIMYMS ¥ CXOACTBO C KOBJICHTHOM U
MOHHOM cBsA3siMU. CBoMCTBa MeTayuiMueckod cBs3u. MeTaminueckue KpUCTAJLTUYECKUE
pEelLIeTKH ¥ CBOMCTBA BEIIECTB C TAKUMHU KpHUCTaJJIaMHU.

BomopoaHas xumuueckas cBsi3b. MexaHU3M oOpa3oBaHUs Takoil cBsa3u. Ee
KJacCU(pHUKALUsA: MEXMOJIEKYJsIpHassT W BHYTPHUMOJEKYNISpHas BOJOPOAHbBIE CBS3U.
MonexynspHble KpUCTAIIMYECKHE PEHIeTKH IS 3TOTO TUIA CBs3U. DU3NUecKHre cBOMCTBa
BEIIECTB C BOJOPOAHOM CBs3bIO. bHonmorudeckass pojb BOLOPOIHBIX CBs3eH B
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OpraHU3alMU CTPYKTYp OHOMOIUMEPOB.

Enunas npupoJa XMMUYECKUX CBs3el: HaM4Ke pa3IuYHbIX TUIIOB CBA3EH B OJHOM
BellleCTBE, NEPEXO] OHOT0 TUMA CBSI3U B IPYIOH U T. IL

KommekcoobpazoBanue. ITonsTne 0 KOMILJICKCHBIX COEITUHEHUSIX.
KoOopIuHaIlMOHHOE YHCIIO KOMIUIeKcooOpa3oBaTtens. BHyTpeHHsisi M BHeEIIHssA cdepa
KoMIutekcoB. HoMeHKIaTypa KOMIUJIEKCHBIX coefuHeHnH. MX 3HaueHHUe.

JlemoHcTpauuu

Mogaenu MoJieKyJT pa3IndHOd apXUTEKTYPBI.

Mogenu K3 BO3AYILIHBIX 1IAPOB NPOCTPAHCTBEHHOI'O PACIIONOXKEHUS Sp-, sp>-, sp-
rHOpHIHBIX OpOUTaNeH.

Mogenu KpUCTaUTMYECKUX PELIeTOK Pa3IuYHOIO THIIA.

Monenu monexkyn JIHK u Genka.

2.5. ITosiumMepsl

Heopranuueckue mnonuMmepsl. IlomuMepsl - MpocTele BeELIECTBA C aTOMHOH
KPUCTANIMYECKOM pEIIETKOM: a/UIOTPOIIHBIe BHIOW3MEHEHMs yriepona (anMas, rpadur,
KapOuH, QyJulepeH, B3aUMOCBI3b THOpUIM3aLUM OpOUTale y aTOMOB yrieponaa C
IIPOCTPAHCTBEHHBIM CTPOCHHUEM AJUIOTPONHBIX MOIMU(MUKALMKA);, CeleH M TeJUIyp
LEI0OYeYHOro crpoeHus. IlonuMepsl - CI0XHBIE BellecTBa C aTOMHOM KpUCTAIIITMYECKON
peLETKON: KBapll, KpeMHe3eM (IUOKCHIHbIE COEIMHEHMs KpPEMHHUs), KOPYHA (OKCHI
AIIFOMUHHSA) ¥ aJIFOMOCHIIMKATHI (TIOJIEBhIE IIMATHI, CII0Ja, KaOoJuH). MUHepallbl U TOpHBIE
noponsl. Cepa miacTuyeckas. MuHepaipbHOe BOJIOKHO - acbecT. 3HaueHHe
HEOpraHUYEeCKUX MPUPOJHBIX TOJUMEPOB B (HOPMUPOBAHUM OJHOH M3 TI'EOJIOTMYECKHUX
0060104YeK 3eMITH - TUTOCHEPEHI.

Oprannyeckue mosuMepbl. CriocoObl UX TOJIYYEHHUS: peakLMH IOJIMMEPHU3ALUH U
peakiuu TOJUKOHJeHcalluid. CTPYKTypbl MOJMMEPOB: JHHEHHBIE, DPA3BETBIEHHBIE H
npoctpadcTBeHHble. CTPYKTYpHUpOBaHHE IMOJIMMEPOB: BYJIKaHU3aLKs KaydyKoB, AyOjeHHe
OeIKOB, OTBEPXKICHHUE TTOJIMKOHICHCAIIMOHHBIX [T0JIMMEPOB.

Kiraccudukauys noguMepoB 10 pa3/IMYHbIM [TpU3HaKaM.

JleMoHcTpauumn

Konneknuu ninactMace, kaydykoB, BOJIOKOH, MUHEPAIOB ¥ TOPHBIX IIOPOL.

MuHepanbHOe BOJIOKHO - acOecT - U U3JIeIUs U3 HEro.

Moaenau monekyan oenkoB, JIHK, PHK.

2.6. JlucriepcHble CUCTEMBI

Iousitue o aucmepcHbIX cucremax. Kiaccubukauus IHUCIEPCHBIX CHCTEM B
3aBUCUMOCTH OT arperaTHOro COCTOSHUSI JUCIIEPCHOHHOU cpensl M AucrnepcHod dassl, a
TaKXe 10 pa3Mepy MX dYacTul. [ pyOoaucnepcHbIE CUCTEMBI: 3MYJIBCHHM U CYCIICH3HUU.
ToHKOIUCIIEpCHBIE CUCTEMBI: KOJIJIOUAHBIC (30JM M Telid) U UCTUHHEBIE (MOJIEKYJISpHbIE,
MOJIEKYJIIPHO-UOHHBIE W HOHHBIE). Dddexkr Tunmans. Koarynsuus B KOUIOHIHBIX
pactBopax. CHHepe3uc B resix.

3HaueHHe JUCNEPCHBIX CHCTEM B KHBOH H HE)KMBOM NMpHpoO/Ie H NPAKTHYECKOMH
’KH3HH 4eJIOBeKa. DMYJIbCUU U CYCIIEH3UU B CTPOMTENIHCTBE, MUILLIEBOH U MEAUIIMHCKON
IIPOMBIIIIEHHOCTH, KOCMETHKE. bruonoruueckue, MeIUIIMHCKHE U TEXHOJIOTHYECKUE 30JIH.
3HayeHue Trejied B OpraHM3aldd JKUBOM MaTepud. buHonoruueckue, NHILIEBHIE,
MEIULINHCKHe, KocMeTudeckue renu. CuHepe3uc Kak (akTop, ONpenessiolvil Cpok
FOIHOCTH MpPOAYKLHMH Ha OCHOBe rened. CBepThIiBaHHE KpPOBM Kak OHOJOrHYecKuid
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CHHEpe3uC, ero 3HaueHue.

JleMoHcTpaunu

Buab! JUCTIEPCHBIX CUCTEM U UX XapaKTepHbIE MPHU3HAKH.

[TpoxoxkaeHre Nyda CBeTa 4depe3 KOJIIOWAHBbIE W HCTHHHBIE pacTBOPHl (3ddexT
Tunnpans).

2.7. XuMHYeCKHE peaKLHH

Knaccudpuxkanusa XxuMHYeCKHX peaKUuii B OpraHH4ecKOd U HeOpraHu4ecKo
xumuu. [loHsATHE O XUMHYecKOH peakuuu. Peaxkuuu, uaymue ©6e3 H3MEHEHHUs
KaueCTBEHHOI'0 COCTaBa BEIECTRB: aUIOTPONHU3alMs U U3oMepu3alus. Peakiiuy, uayumme ¢
W3MEHEHHUEM COCTaBa BEIIECTB: MO YUCTY U XapakTepy peardpyroudx U oOpa3yroliuxcs
BEILECTB (pa3NioKeHUs, COeAMHEHUs], 3aMellleHHsl, OOMEHa); M0 M3MEHEHHIO CTeleHel
OKHUCIICHHSI  3JIEMEHTOB  (OKUCJIMTENbHO-BOCCTAHOBUTENbHBIE W  HEOKHUCIHUTENBHO-
BOCCTAaHOBHTENbHBIE PEAKIIMM); 10 TEMNOBOMY 3DdeKkTy (3K30- U 3HJOTEpPMHUUECKUE); TIO
daze (romMo- W reTeporeHHble); MO HampaBieHHO (oOpaTUMble M HeoOpaTUMBbIE); IO
HCIIONB30BaHUIO KaTanu3aropa (KaTaIUTHYECKHEe M HEKaTaJIUTUYECKHE); IO MEXaHH3MY
(panukangbHbBIE, MOJIEKYJISIPHBIC U HOHHBIE).

BeposiTHOCTL NpOoTeKAHUA XHMHYECKHX peakuuid. BHyTpeHHss 3Heprus,
SHTaIBIHUA. TeruioBol 3¢gdekT XUMHUYeCcKUX peakuuil. TepMOXMMHYECKHE YpaBHEHMUS.
CrannapTHas 3HTaNbIIHS peakiMil U oOpasoBaHus BellecTB. 3akoH I'. M. I'ecca u ero
CJIE€CTBUS. DHTPOIHS.

CkopocTb XHMHUYeCcKHX peakuuii. [ToHsTHe 0 ckopocTu peakuii. CKOpOCTh TOMO-
U TeTepPOreHHON peakllui. JHeprys aKTUBAlUH.

dakTophl, BIUSIOLIHE Ha CKOPOCTh XUMHUECKOH peakuuu. [Iprpona pearupyromux
BemecTB. TeMrieparypa (3akoH Baur - ['odda). Konnenrpanus. KatanuzaTops! 1 kaTanus:
rOMO- ¥ TeTEPOTeHHBIH, NX MeXaHu3Mbl. DepMeHThI, UX CpaBHEHHE C HEOpraHU4YeCKUMU
KaTaJn3aropaMy. 3aBUCHMOCTh CKOPOCTH peaklMi OT ITOBEPXHOCTU COIPHUKOCHOBEHUS
pearupyroimx BellecTB.

O6paTuMocTh XMMHYeCKHX peakuuid. Xumudeckoe paBHoBecue. IlonsaTHe O
XUMHYECKOM paBHOBeCHM. PaBHOBeCHble KOHLEHTpalUH. J[MHAMHYHOCTH XHMHUYECKOIO
paBHOBecHs. DaKTOpPEI, BIUSIOLIME HA CMEIEHUE PAaBHOBECHUS: KOHILIEHTpalus, JaBlcHUE,
temieparypa (npuniun Jle [llatense).

JleMOHCTpaluu

[TpeBpamienne kpacuoro Gocdopa B 6enblit; KUCIOPOa B 030H.

Mopenu 6ytana u u3o0yTaHa.

[TonyueHHe KUCIOPO/ia U3 IIEPOKCHIA BOJOPOa U BOJBI; AETHAPATALMS 3TaHOA.

Llenouka npepamienuii P » P,Os » H;POy; cBolicTBa yKCyCHOMN KHUCIIOTBI;, PEaKLIUH,
uaymue ¢ oOpa3oBaHHEM OCajka, ra3a M BOABI, CBOMCTBA METANIOB, OKHUCIIEHHE
anpJeruia B KUCIOTY ¥ COUPTa B albIerui,.

Peakiuu ropeHus; peaklMM 3HAOTEPMHUYECKHE Ha MPHUMEPE PEaKIMHU pa3iloKeHHs
(3TaHONa, KamMWHOW CeIUTpPhl, OMXpoMaTa aMMOHHUS) U 3K30TEPMHYECKHE Ha IPUMEpE
peakiuii coefuHeHus (0OecliBeyuBaHe OpOMHOMN BOJABI U pacTBOpa NepMaHraHaTa Kajus
STUJIEHOM, TrallieHHe U3BECTHU U JIp.).

B3auMoieicTBME LIMHKa C PAacTBOpPaMHU COJISIHOM M CEpHOM KHUCIOT INPH pa3HBIX
TEeMIlepaTypax, pa3HbIX KOHIUEHTpAlMSIX COJISHOW KHUCJIOTHI, PA3NOKEHUE IIEpOKCHIA
KHCJIOpoJia C TOMOIIbi0 okcuaa MapraHua (IV), kartanassl CBIpOTO MsiCa U CBIPOTO
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Kaproders.

B3aumonelicTBHe LIMHKA pa3iWYHON MOBEpPXHOCTH (MOpPOIIKA, MBLUIH, T'paHysd) ¢
KUCJIOTOH.

Mopnenp «KUMALIEro Cos».

CMmellleHHe paBHOBECUS B CUCTEME: Fe’+ + 3 CNS <—> Fe(CNS);; oMbuieHHe
XUPOB, peakLIUH 3TepUPUKAIIUH.

3aBUCHMOCTh CTENEHH 3JEKTPOJUTUYECKON NUCCOLMAIMU YKCYCHOH KHUCIIOTBI OT
pazbaBieHUS.

Cpasnenue cBolictB 0,1 H pacTBOpOB cepHON U CEpHUCTON KUCIOT; MypaBbUHOU U
YKCYCHOU KHUCJIOT; THAPOKCUIOB JIUTHS, HATPUS U KaJIUS.

2.8. PacTBOpHI

ITonsitue o pactBopax. PU3NKO-XUMHUUYECKas IPHUpPOAa PacCTBOPEHUS U PacTBOPOB.
B3anMozeiicTBUe pacTBOpUTENS M pacTBOPEHHOro BellecTBa. PacTBOpHMOCTL BENIECTB.
Crioco6bl  BBIpa)KE€HUSI KOHIIEHTpAIlMM pacTBOPOB: MaccoBas [0Jii PacTBOPEHHOIO
BelllecTBa (IIPOLIEHTHAs ), MOJISIpHasl.

Teopus ameKTpONIUTHYECKON AMcCcOUMAlUWM. MexaHM3M OMCCOLMAIIMUA BEIIECTB C
pa3snU4YHBIMU THUIAMM XUMUYEeCKUX cBs3ed. Bkiag pycckux y4yeHBIX B pa3BHTHE
IIPEACTABICHUM 00 3MeKTpoNuTHYecKod auccouranvu. OCHOBHBIE MOJIOXKEHUS TEOpUU
3JIeKTPOJIUTHYECKON auccormaiu. CTeneHb JJIEKTPOJIUTHYECKOW JIHCCOLMALUU U
¢dakTopHsl ee 3aBUCUMOCTH. CUJIbHBIE U CPEAHUE ITEKTPOIUTHL.

Huccoumanus Boawsl. BomoponHeli mokazaTenb. Cpega BOIHBIX pacTBOPOB
3JIEKTPOJIUTOB. Peakiiuu obMeHa B BOIHBIX pacTBOpax 3JEKTPOJIUTOB.

I'moponus kak oOMmeHHBINM mporiecc. HeoOpaTUMBIM THAPOJIU3 OPraHUYECKUX H
HEOPTraHUYECKUX COeMHEHUN U ero 3HaueHHE B IIPAKTUYECKON JeATeIbHOCTH YeloBeKa.

Ob6patumelit  ruaponaus coneit. CryneHuateli  rugponns. IlpakTudeckoe
NpUMEHEHUE THIPOJIH3a.

I'unaponus opraHuyeckux BeliecTB (OeNKOB, KUPOB, YITIEBOAOB, IOJUHYKIEOTHIOB,
AT®) u ero Ouonorvueckoe u MpakTUdyeckoe 3HadyeHue. OMBUIEHHE XUPOB. Peakius
sTepUPUKAIIU. '

JeMoHcTpanuu

CpaBHeHHE 3JIeKTPOIPOBOJAHOCTH PaCTBOPOB AIEKTPOJIUTOB.

CMellieHe paBHOBECHUS JUCCOLIMAIIMM CJIa0BIX KUCIIOT.

WHaukaTopsl 1 H3BMEHEHHE UX OKPacKU B pa3HbIX Cpellax.

CepHOKHCIBIN U (hepMEHTAaTUBHBIH T'MAPOIIN3 YIJIEBOIOB.

I'uaponus kapGOHATOB, CyIh(GATOB M CHIMKATOB IUEJOYHBIX META/IOB, HUTPATOB
ceuHna (II) unu uuHkKa, xJopuaa aMMOHUS.

2.9. OKHC/THTEJIbHO-BOCCTAHOBHTEIbHbIE PEAKIHH.
DJIeKTPOXHMHYECKHe MPOoLecChl
OKHCITUTETHEHO-BOCCTAHOBUTEIIBHBIE peaxuuu. CreneHn OKHCJICHUS.
Boccra"oButem M okucaumtend. OKucCleHHWe W BOcCTaHOBIeHHE. Baxneiuine
OKHUCJIUTEIH U BOCCTAHOBHUTENIM. BoccTaHOBUTENBHBIE CBOMCTBA METAJIOB — IPOCTBIX

BemiecTB. OKHCIUTENBHBIE M BOCCTAHOBHUTEIbHBIE CBONCTBA HEMETAIOB - IPOCTBIX
BeIleCTB. BoccTaHOBUTENBHBIE CBOMCTBA BEILECTB, 0OPa30BaHHBIX INEMEHTAMH B HU3ILECH
(oTpuuatenbHON)  cremeHu — okucieHus.  OKuUCIUTENbHbIE  CBOMCTBA  BEILECTB,
00pa3oBaHHBIX OJJIEMEHTaMH B BBICIIEH (IIOJOXKMUTENBHON) CTEICHU OKHUCJICHUSA.
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OxucnurensHbIe ¥ BOCCTAHOBUTENIBHBIE CBOMCTBA BELIECTB, 00pa30BaHHBIX JIEMEHTaMH B
IIPOMEXYTOUYHBIX CTEIEHIX OKUCIICHHUS.

Kinaccupukauusi OKHCJIHTENbHO-BOCCTAHOBHTENbHBIX peakuui. Peakuun
MEXAaTOMHOIO M MEXMOJIEKYJSIPHOIO  OKHUCJEHUS-BOCCTAHOBIEHHs.  Peaxuuu
BHYTPHMMOJIEKYJISPHOTO  OKHCIICHUS-BOCCTAHOBIEHUS.  PeaklMM  CaMOOKHCIIEHHUS-
CaMOBOCCTaHOBJIEHUS (AUCTIPONOPLIMOHUPOBAHMUS).

MeTtonapl COCTaBIE€HHS YPaBHEHHM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH.
Meton osnexkTpoHHOro OanaHca. BnusHue cpeasl Ha MPOTEKaHWE OKHUCIUTENIbHO-
BOCCTaHOBUTEJBHBIX MPOLIECCOB.

XuMHYeCKHe UCTOYHHKH TOoKa. DJEKTPOAHble NOTEHIManbl. Psj cTaHmapTHBIX
JNEKTPOAHBIX MOTEHUHUANOB (JJIEKTPOXMMHYECKUM psAd  HaIpsHKEHWM  METalioB).
["anpBaHW4YECKHE 3JIEMEHTHl W MNPUHUHUIBI uX paboTsl. CocraBiieHHE TrajlbBaHUYECKUX
anemeHTOB. (OOpa3oBaHMe TallbBaHUYECKUX Iap IIpH XUMHYECKHX Ipoleccax.
['anpBaHMUYeCKUE OJJIEMEHTHI, IpPUMEHSIEMble B JKM3HU: CBUHIIOBas aKKyMYJsSTOpHas
OaTapes, HUKellb-KaJAMUeBble OaTapeu, TOIUTMBHBIE 3JIEMEHTEHI.

DJIeKTPOJIN3 pacljaBOB H BOAHBLIX pacTBOpPOB 3jekTposautoB. [Iporieccsl,
MIPOMCXOJSIIME Ha Karoae M aHoJe. YPaBHEHHUS JIEKTPOXUMHUYECKUX IPOLIECCOB.
DJIEKTPOJIN3 BOJHBIX PAaCTBOPOB C HHEPTHBIMHU BJEKTPOAAMU. IJIEKTPOIU3 BOAHBIX
PacTBOPOB C PaCTBOPUMBIMH 3JIeKTpoaaMH. [IpakTuueckoe mpuMeHEeHHNE 3IEKTPOIIN3a.

HeMoHcTpaiuu

BoccraHoBneHHe quxpoMara Kajius HUHKOM.

Boccranosnenune okcuaa meau (II) yrmem u Bogopoaom.

BoccTaHoBneHue quxpoMara Kajaus 3TUIOBBIM CIIHPTOM.

OxucnurenpHbIE CBOMCTBA @30THOM KHUCIIOTHI.

OkucnuTtenbHble CBOMCTBA IUXpOMAaTa KaJlUsl.

["anipBaHUYECKHUE IIEMEHTHI U OaTaperKH.

DnexTponus pactBopa xjaopuna meau (II).

2.10. Knaccupukauus Bemects. Ilpocrbie BemecTsa

Knaccudukauus HeopraHuveckux BewlecTB. IIpocTele M CIIOXKHBIE BELIECTBA.
Oxkcunpl, uxX Knaccubukaus. I 1apokcuasl (OCHOBaHUS, KUCIOPOACOAECPKALIUE KUCIIOTBI,
amdorepHble  ruapokcuasl). Kucnotel, wux knaccupukamua. OcHoOBaHUA, HX
knaccudukaius. Cojiu cpeiHUe, KUCble, OCHOBHbBIE U KOMIUIEKCHBIE.

Mertamaasl. [lonoxeHre MeTaNJIOB B IEPUOIUYECKON cHcTeMe U OCOOEHHOCTH
CTpOCeHHSI UX aroMoB. [IpocTele BelleCcTBa - METAUIBl: CTPOCHHE KPHUCTANIOB U
MeTaJlTiuecKkass XUMuueckas cBs3b. OOmue ¢u3MUecKde CBOMCTBA METaNIOB U HX
BOCCTAHOBUTEJIbHBIE CBOHCTBA: B3aWMOJCHCTBHE C HeMeTallaMH (KHCIOPOIOM,
rajoreHaMH, cepod, a3oToM, BOJOPOAOM), BOAOH, KUCIOTaMH, pacTBOpaMH COJIEH,
OpraHMYeCKMMH BellecTBaMK (CIUpTaMM, TraJoreHaJKaHaMHu, (EHOJIOM, KHCIOTaMH),
menouyaMu. OKCHIBI H THAPOKCHUIBI METAJUIOB. 3aBUCUMOCTb CBOMCTB 3THUX COEIMHEHHUH
OT CTelleHeH OKUCJIEHUSI METAIOB. 3HaUeHUE METAJIJIOB B IIPUPOJE U XKHU3HU OPraHHU3MOB.

Koppo3us  merasuioB. [lonste  koppo3uu.  XHMHYECKas  KOpPPO3HS.
DnexTpoxumuueckas koppo3us. CriocoObl 3alUThl METAJIOB OT KOPPO3HUH.

O6ue cnnocodbl nmoJyueHust MetaanoB. Meramiel B Ipupone. Merannyprus u ee
BUIBL: TMHUPO-, THAPO- MU 3JIEKTPOMETALIYPrus. DJEKTPOIU3 pacIUlaBOB U PacTBOPOB
COSAUHEHUN METAIJIOB U €ro IIPaKTHYECKOe 3HaUYCHHE.
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Hememannot. [Tonoxenrne HemeTayuioB B [leprogudeckoil cucteme, 0COOCHHOCTH
CTPOEHUS UX aTOMOB. JJIEKTPOOTPHULIATEILHOCTb.

brnaropomHple Ta3pl. DIEKTPOHHOE CTPOEHHE AaTOMOB OJarOpPOJHBIX Ta30B U
0COOEHHOCTH X XUMUUYECKUX U HUINYECKUX CBOMCTB.

HemeTamisl - mpocTble BellecTBa. VX aToMHOe M MONIEKYJISIpHOE CTPOCHHE HX.
Annmorporus. XHUMHUYECKMe CBoWcTBa HemetaloB. OKHCIUTENbHBIE  CBOMNCTBA:
B3aUMOJIEMCTBHE C MeTajylaMHd, BOJIOPOJAOM, MEHEE  DIIEKTPOOTPUIATENBHBIMU
HeMeTalJlaM¥, HEKOTOPhIMH CIIOXKHBIMHU BellleCTBaMU. BOCCTaHOBUTENBHBIE CBONCTBA
HEMETAJNIOB B peakIusix ¢ (TOpoM, KHUCIOPOAOM, CIOXHBIMH BEIIECTBAMH -
OKHCIIUTESIMH (a30THOHN U CEPHOM KUCITIOTaMU U Ip.).

JleMoHCcTpanuu

Komnekuus  «Knaccudukanuss  HeOpraHMYeCKMX  BEIIECTB» U 00paslbl
IIpEeACTaBUTENEN KIIACCOB.

Komrekuus «Knaccubukaius opraHu4eCcKuX BEIECTB» U 00pa3libl MpeAcTaBUTENeH
KJIaCCOB.

Mopaeny KpucTalIu4eCKUX PelIeTOK METAIIIIOB.

Konnekius MeTaioB ¢ pa3HbIMU GU3HUYECKUMU CBOHCTBAMHU.

B3aumonelicTBHe NHTHS, HAaTpUs, MarHus U Keje3a ¢ KUCIOPOJAOM; IUETOYHBIX
METaJIJIOB C BOJIOH, cipTaMHu, (GeHOJIOM; IIMHKA C paCTBOpPaMU COJITHON U CEpHOM KUCIIOT,
HAaTpUs C CEpod; aMOMUHHMS C HOIOM; JKejle3a ¢ pacTBOPOM MEIHOro KyIopoca,
aJIOMUHUS C PACTBOPOM €KOr'0 HaTpa.

Oxcunpl ¥ THAPOKCUIBI XpOMa.

Koppo3us MeTaninoB B 3aBUCUMOCTH OT YCIIOBHIL.

3ammra MeTaIOB OT KOPPO3UHU: 00pa3libl «HEPIKABEEK», 3AIIUTHBIX IIOKPBITHH.

Konnekuus pyn.

DIIEKTPOIIU3 pacTBOPOB COJIEH.

Moie i KpUCTAINTHYECKUX PEIeTOK Hofa, ainmasa, rpadura.

Annotponus dhocdopa, cepbl, KUCIOPOa.

B3anmojeiicTBHE BOJOpPOJa C KHCIOPOAOM; CYPbMBI C XJIOPOM; HATpusd C HOIOM,
XJI0pa ¢ pacTBOPOM OpoMHKIa KU, XJIOPHONW U CepOBOLOPOLHON BOIBI; 00ECIBEUNBAHUE
OpOMHON BOJBI 3TUICHOM HIIH ALICTUIIEHOM.

2.11. OcHOBHbBIE KJAacChl HEOPraHMYECKUX U OPraHH4YecKUX COeIHHEeHHUH

BoaopoaHsble coennHenust HemeTaJloB. [lonydyeHne amMmmuaka U XJ0pOBOJOpOJa
CUHTE30M M KOCBeHHO. Dusnyeckue cBoOMCTBA. OTHOIICHUE K BOJE: KHCIOTHO-OCHOBHEIE
CBOMCTBA.

Oxcuasl W aHrHAPHABI  KapOOHOBBIX kucJaoT. Heconeobpasyomue H
coneobOpasyromie okcuabl. KHUCIOTHBIE OKCHIBI, WX cBoOMcTBAa. OCHOBHBIE OKCHABI, HX
cBoicTBa. AMGOTEepHBIE OKCHJIBI, X CBOMCTBA. 3aBUCUMOCTh CBOHCTB OKCHIOB METAIIJIOB
OT CTENCHW OKHCJICHHS. AHTHUAPUAL KapOOHOBBIX KHCIOT KakK aHaJord KHUCIOTHBIX
OKCHU/IOB.

Kuciorsl opranuyeckne H Heopranuuyeckue. KHUCIOTBI B CBeTe TEOpHH
DIIEKTPOJIMTUYECKON Jnucconranui. KuCIoTel B CBETE MNPOTOJUTHYECKOH TEOPHH.
Knaccubukainus opraHUdecKUX W HEOpraHHYeckux KuciaoT. OOIue CBOHCTBA KHUCIOT:
B3aUMOJEHCTBUE OPraHMYECKUX W HEOPraHUYECKUX KHUCJIOT C METalaMH, OCHOBHBIMH U
aMbOTEPHBIMA OKCHUIAMHM M THAPOKCHAAMH, COJISIMU, OOpa3oBaHHE CIIOXHBIX 3(QHPOB.
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OcobeHHOCTH CBOUCTB KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHMCIIOT.

OcHoBaHusi opraHnyeckue M HeopraHumuyeckue. OCHOBaHHMS B CBETE€ TEOPHH
JJIEKTPOIUTHYECKON aucconranud. OCHOBaHHA B CBeTe MPOTOJUTHYECKON TEOPHH.
Knaccudukanus opraHHYecKUX U HEOPraHUYECKHX OCHOBaHHMM. XUMHYECKHE CBOMCTBA
mieJlouel M HEpacTBOPUMBIX OCHOBaHUH. CBolcTBa OECKHUCIOPOIHBIX OCHOBAaHMIA:
aMMHaKa 1 aMUHOB. B3auMHoOe BIMsIHHE aTOMOB B MOJIEKYJIe aHUJIMHA.

AMddoTepHbIle OpraHMYecKHe H HeOpraHHYeckHe coeJHHeHUsi. AMQoTepHbIe
OCHOBaHHUA B CBETE IPOTOJUTHYECKON TeOpUU. AMMPOTEPHOCTh OKCHAOB U THIPOKCHIOB
NIEPEXOIHBIX METAJUIOB: B3aUMOJEHCTBHE C KUCIOTAMHU U IIEJI0YaMHU.

Coun. Knaccudukanus u xumudeckue coiictBa coyied. OCOOEHHOCTH CBOMCTB
COJIEH OPraHUYECKHUX U HEOPraHUYECKUX KUCIIOT.

['emeTnueckass CBs3b MEXAY KilaccaMd OpraHMYECKMX U HEOPraHWYECKHX
COE€UHEHUH.

lloHsiTHE O TEHETHYECKOH CBA3M U TEHETHYECKUX psAgaX B HEOPraHWYeCKOH H
OpraHW4YeCKON XUMHH. | eHeTHdecKue psabl MeTajula (Ha MpUMepe KalblMs H Keje3a),
HeMeTasuia (Cepbl U KpPeMHUs), NepeXoJHOTo 3JeMeHTa (IUHKa). [ 'eHeTuueckue psabl U
reHeTHUYEeCKas CBS3b B OpraHU4ecKo XUMUU. ENMHCTBO MHUpa BElIECTB.

JleMoHcTpauu

Kosutekuun KHCIOTHBIX, OCHOBHBIX M aM(OTEpPHBIX OKCHJOB, AEMOHCTpAIUS HX
CBOMCTB.

B3anmopeiicTBUE KOHUIEHTPUPOBAHHBIX Aa30THOM W CEpHOM KHCIOT, a TakKxke
pa3baBiIeHHON a30THOH KHCJIOTHI C MEJBIO.

Peakuus «cepeOpsiHOro 3epKajia» Jisl MypaBbUHON KUCJIOTBHI.

B3aumopnelictBue pacTBopa THIPOKCHAA HATpUs C KUCIOTHBIMH OKCHAAMH
(oxcuaoM docdopa (V)), aMmpoTepHBIMU THAPOKCHIAMHU (THIAPOKCHUIAOM LIMHKA).

B3aumopeiicTBUe aMMHaka C XJIOPOBOJIOPOJOM M BOJOH. AHAJIOTHYHO s
MeTHJIaMHHA.

B3aumonelicTBHe aMHUHOKHUCIOT ¢ KHCIOoTaMu U ulenodaMu. (OcyllecTBIeHUE
MePEX0/I0B:

Ca ”* CaO " Cas(POy), » Ca(OH),
P A PyOg A H3PO4
Cu * CuO » CuSO4 A Cu(OH), » CuO * Cu

CHOH ~ C2H4 ~ C2H4BI2

IIpumepHble TeMbl pedpepaToB (I0KJIAA0B), HHAWBHAYAJIbHBIX IPOEKTOB

. bruoTexHoMOTHS U TeHHas UHXKeHepUs - TexHosoruu XXI Beka.

. HaHoTexHoMOTHA KaK IpUOPUTETHOE HAllPaBJI€HUE Pa3BUTUSA HAYKU U
npou3BoacTBa B Poccuiickon denepanuu.

. CoBpeMeHHbIe METOIbI 00e33apakUBaHUs BOJBL.

. ANnoTponus MeTasuIoB.

. Xusue u gearensHocts .M. Menneneena.

. «[Tepuoanueckomy 3akoHy Oyayilee He TPO3UT Pa3pyIIEHUEM...»

. Cunre3 114-ro snemeHTa - TpUyMd poCCUHCKUX (PUHKOB-ANEPILHKOB.

. M3oTtonsl Bogopoaa.

. Hcnonp3oBaHue paguoaKTUBHBIX H30TOIIOB B TEXHUYECKUX LIETAX.

e . PeHTreHOBCKOE M3TyUYeHHUE U €ro UCII0JIb30BaHUE B TEXHUKE U MEIULIMHE.
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IIna3ma - 4eTBEpTOE COCTOSIHUE BEIIECTBA.
AMopdHBIE BelecTBa B NPUPOAe, TEXHUKE, OBITY.
OxpaHa okpy’Xaroliei cpebl OT XUMHUYECKOTO 3arpsiI3HCHHUSL.

KoymmuecTBeHHEIC XAPaKTCPUCTHKHU 3aIrpA3HCHU A oxpy;xafomeﬁ CpcAabl.

[IpuMeHeHre TBEpIOTO B razoo0pa3Horo okcuaa yriaeposaa (1V).
3ammTa 030HOBOT'O 3KpaHa OT XUMHUYECKOTO 3arps3HEHU .
['pyOoancriepcHble CUCTEMBI, UX KIACCH(UKAIMSA U UCIIOIH30BaHHE B

PO EeCCHOHANIBHON eI TeTEHOCTH.

KocMmeruueckue renmu.

[[puMeHeHne CYCIIEH3UM U OMYJIbCUH B CTPOUTEIIBCTBE.

MuHepasibl ¥ TOpHBIE TTOPOJIBI KAK OCHOBA IUTOCHEPHI.

PacTtBOpHI Bokpyr Hac. THIIBI paCTBOPOB.

Bopa xak peareHT u cpefa Ui XUMHYECKOTO Mpoliecca.

XKuznb u gedrensHocTs C.AppeHuyca.

Bxiian oredecTBEHHBIX YUEHBIX B pa3BUTHE TEOPHUU IJIEKTPOIUTHUECKOHN

JUCCOIHAIINH.

TpoQuIIs.

YcTpaHeHue )eCTKOCTA BOJBI Ha MPOMBINIIEHHBIX TPEANPUITHSIX.
CepHast KHCJIOTA - «XJIe0 XUMHUUECKOH MPOMBIIIITIEHHOCTH .
Ucnonp3oBaHne MHUHEPAIBHBIX KUCJIOT Ha NPENNpUATHAX Pas3IMgHOro

OKcHIBI U COTM KaK CTPOUTENIBHBIE MATEPUAIIBL.

Hctopus rurmca.

[loBapeHHas COJIb KaK XMMHYECKOE CBIPBE.

MHoronukuii KapOOHAT KaJbLH: B IPUPOJIE, B IPOMBIIINIEHHOCTH, B OBITY.
Peakuuy ropeHust Ha MIPOU3BOACTBE U B OBITY.

BuptyanbsHoe MOienMpOBaHUE XUMHUECKUX IIPOLECCOB.

JJEKTPOIN3 PaCTBOPOB JIEKTPOJIUTOB.

DNEKTPOJIN3 pacIlyIaBOB IEKTPOJIUTOB.

[IpakTHUeckoe NpUMEHEHHUE JIEKTPOIN3a: paQGUHIPOBAHUE,

raJdbBaHOILIACTHKA, rAJIbBAHOCTCI U,

HcTopus nonyueHUs U IPOU3BOACTBA ATIOMUHUS.
DIEKTPOJUTHYECKOE MOTydeHHe U paMHUPOBAHUE MEIH.

Kuzue u gestensHoCTh I, JIPBH.

Pousib MeTa10B B UCTOPHUY YeJIOBEUYECKON IUBUIM3alUM. McTopus

OTE€YECTBEHHOU IICIZ)HOI\/'I MCTAJLTYPTHUH. COBpeMeHHOG MCTAJLITYPIru4CCKoOe MMpoOru3BOACTBO.

Hctopus oreuecTBEHHOM [IBETHON MeTaJITypruy. Posib MeTalJIOB U CIUIaBOB B

Hay4HOTEXHUYECKOM IIpoTrpecce.

Koppo3zust MeTasIoB U CIOCOOKI 3alIUTH OT KOPPO3HUH.

WNHepTHBIE NK 61aropoAHble rasbl.

Poxnaromyie conu - raJloreHsl.

HcTtopus mBeackol CIIMyKH.

HcTopus BO3HUKHOBEHHUS ¥ PAa3BUTUSI OPTaHUUECKON XUMUHU.
Kuzns u gestensHocTh A. M. byTieposa.

BuranusMm u ero xpax.

PoJsib oTeuecTBeHHBIX YUCHBIX B CTAHOBJIEHUH U Pa3BUTUH MUPOBOU
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OpPraHUYECKON XUMUU.

. CoBpeMeHHbIe TIpeICTaB/IEHUS O TEOPUU XUMHUYECKOTO CTPOCHHSI.

. DKOJOoru4eckue acreKThl UCTIOIb30BaHUS YIIIEBOJOPOIHOTO CHIPHSI.

. DKOHOMHUECKHE aCleKThl MEXyHapOJHOTO COTPYAHHUECTBA T10
UCIIOIB30BAHUIO YIVIEBOJOPOIHOTO CHIPhSI.

. HcTopust OTKpBITUS U pa3pabOTKU ra30BbIX U HEPTAHBIX MECTOPOXKICHHH B
Poccuiickoii Oenepanuni.

. XHMHs1 yIIIEeBOJIOPOJHOTO CHIph U MOsi Oy ay1ast nmpodeccus.

. YTI1eBOAOPOAHOE TOILIMBO, €r0 BUJBI U Ha3HAYEHHE.

. CHHTeTHYeCKHe Kay4dyKU: UCTOPHUS, MHOTOOOpa3ue U NEePCIICKTUBHI.

. PesnHOTEXHHUYECKOE NPOU3BOACTBO M €ro poiib B HAYYHO-TEXHHYECKOM
nporpecce.

. CBapouHO€e NPOU3BOJICTBO U POJIb XUMHH YTJIEBOJOPOIOB B HEM.

. Hedtb 1 ee TpancnnopTHpoBKa Kak OCHOBA B3aUMOBBITOTHOTO

MEXyHAapOIHOTO COTPYAHHUYECTBA.
TEMATHYECKOE IINTAHUPOBAHHUE

[Ipyu peanuzanuu copepxanus odieodpa3oBaTenbHOrO yueOHoro npeamera OVII
11.02y Xumus B npenenax ocoenus OIIOIT CIIO Ha 0a3e OCHOBHOTO OOIETO
oOpazoBaHUs ¢ moiyueHueMm cpeanero odbmiero obpazosanus (IMICC3) makcumanbHas
yueOHas Harpy3ka oOy4arouiXxcsi COCTaBIIsACT:

. no npogeccun 19.01.04 Ilekapp ectecTBEHHO - HAYYHOro mpoduIs
npodecCHOHANBHOTO 00pa30oBaHus - /2 4YacoB, W3 HHX ayIuTopHas (oOs3aTesbHas)
Harpyska oOyuarouuxcsi, BKIItouyas JlabopaTOpHBIE ONBITHI U MpaKTHUYecKue 3aHaATus, - 50
4acoB; BHEAYIUTOPHAsl CaMOCTOsITENbHAsl paboTa CTYICHTOB - 22 yaca.

TEMATHUYECKHUH IIJIAH
Bun yuebHo# pabotsl KoauuecTBo yacos
Aynurtopuble 3austus. ConepkaHue o0yueHus Ipodeccus 19.01.04 Ilexapn
Beeneuue 2
1. Oprannyeckast XUMHUS 26
1.1. Ilpenmer opranuueckoil XxuMuu. Teopus 2

CTPOCHMS OPraHUYECKUX COETUHEHUHN
1.2. IlpenensHbIie YIIIEBOJIOPOIBI

1.3. DTHJIEHOBBIE ¥ IUEHOBBIE YIJIEBOJOPOABI

1.4. ALteTHJIEHOBBIE YIIEBOAOPOIBI

1.5. ApoMaruyecKue yriieBOAOPOIbI

1.6. [IpupoaHble HCTOYHUKH YTJIEBOAOPOIOB

1.7. I'nqpOKCUNBHBIE COETUHEHUS

1.8. Anpaeruanl 4 KeTOHEI

1.9. Kap60oHOBBIE KHCIIOTHI U UX IIPOU3BOIHBIE

[\ I NS TN I NS 20 I (S 20 I S I B O I B O B NS 3 8

1.10. YrieBoanl

26



1.11. AMHMHEI, aMUHOKHUCJIOTEI, OEIKH 2

1.12. AzoTconepxallye reTepoLUKINYECKUE
coenrHeHusl. HykienHoBbIE KUCIOTHI

1.13. Buonoruyecku akTUBHBIE COETUHEHU S 2

2. Ob11as ¥ HeopraHuyeckasi XUMHUs 22

2.1. Xumus - Hayka o BelllecTBax

2.2. Ctpoenue aToMa

2.3. Ilepuonuueckuii 3ako

HH Hepnonnqecxaﬂ

1

CHCTEMa XMMHYECKHX 351eMeHToB JI. H. 2

Neuneneena

2.4. CTpoeHHE BELECTBA 2

2.5. Tlonumepsr 2

2.6. JlucriepcHbIE CUCTEMBI 2

2.7. XUMHUYECKHE peaKIIUU 2

2.8. PacTBOpEI 2

2.9. OKHCITUTEBHO-BOCCTAHOBUTENILHBIE 2

peaKkuuy. DNeKTPOXUMUUYECKUE TTPOIIECCHI

2.10. Knaccudukanus Bemtects. [IpocThie 2

BELIECTBA

2.11. OcHOBHBIE KJIACCHl HEOPTraHUYECKUX U 2

OpPraHUYECKUX COCIMHEHUM

HToro 50
BueaynutopHas camocTosiTensHas paboTta

[lonroToBKa BBICTYIJIEHUH 110 3a1aHHBIM 22

[reMaM, J10KJIaaoB, pe(bepaTOB, 3CCE,
HHAUBUAYAJIbHOTO ITPOCKTA C UCITIOJIB30BAHUEM

72

XAPAKTEPUCTUKA OCHOBHBIX BUJAOB YUEBHOM JEATEJLHOCTH

CTYAEHTOB

Conepxxanue o0yueHuUs

XapakTepUCTUKA OCHOBHBIX BUJIOB JESATEILHOCTH CTYJAEHTOB (Ha
YPOBHE Y4UeOHBIX ICHCTBHI)

Baxxueiiinye XHMHAYECKHE
TTOHSTHA

YMeHHe J1aBaTh OIpeie/IeHHE U ONEPHPOBATH CJIEAYIOLIMMHU
XUMHYECKUMU MTOHATUSIMH: BELICCTBO, XUMHYECKHH 3JIEMEHT,
aToOM, MOJIEKYJIA, OTHOCUTEIbHBIE aTOMHAS U MOJIEKYJIApHast
MacChl, HOH, aJlZIOTPOIHS, H30TOIbI, XHMHYECKas CBA3b,
PIIEKTPOOTPHULIATENBHOCTD, BAJIEHTHOCTD, CTEIICHb OKHCJICHHUS,
MOJIb, MOJISIpHAsE Macca, MOJISIpHBIH 00beM ra3000pa3HbIX
BCIIIECTB, BEIIECTBA MOJIEKYJISPHOTO B HEMOJIEKYJIAPHOTO
CTPOEHHS, PACTBOPHI, INEKTPOIUT U HEINIEKTPOJIUT,
DIIEKTPOJUTHYECKAS TUCCOLIMAIUS, OKHCITUTEND U
BOCCTAaHOBHUTE/b, OKHCJICHHE U BOCCTAHOBJIEHHE, TEILIOBOH

s deKT peakun, CKOPOCTh XUMHUECKOM peakiiH, KaTaaus,

XHUMHYCCKOC PABHOBCCHC, yFHCDOI[HLIﬁ CKCJICT, d)YHKHHOHaHLHaSI
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(OCHOBHBIE 3aKOHBI
XHUMHHU

DopMyIpoBaHHE 3aKOHOB COXPAHEHHS MacChl BEIICCTB H
[MOCTOSIHCTBA COCTaBa BEILCCTB.

'Y cTaHOBKA MPUYUHHO-CIICICTBEHHOM CBA3H MEXIY
COIEPKaHHEM 3THX 3aKOHOB W HAMMCAaHHEM XUMHUUYECKHX
(hopMy B ypaBHEHHH. Y CTAHOBKA YBOJIFOIMOHHON CYIIIHOCTH
IMEHJIETICEBCKON M COBPEMEHHOU (POPMYIHPOBOK
nepuoguueckoro 3akona JI. 1. Mengeneepa. O6nsacHEHHE
(hH3HUYECKOro CMBICTIa CHMBOJIHKH TIEPHOTHIECKON TaOIHLIBI
xUMudeckux a5eMeHToB J[. YU, Meneneera (HOMEpOB 3JI€MEHTa,
[epruoa, TPYIIBI) U YCTAHOBKA IPUYHHHO-CIIEICTBEHHOH CBSI3H
MEXYy CTPOSHHEM aTOMa U 3aKOHOMEPHOCTSIMH U3MEHEHHS
CBOMCTB 3JIEMEHTOB U 00pa30BaHHBIX HMH BEUIECTB B NIEPHOIAX
U rpynmax.

XapakTepuCcTUKA JIEMEHTOB MJIBIX B OOJBIIMX MIEPHOJIOB IO X
noJyioxxeHuto B [lepronnueckoit cucreme /1. 1. Menneneera

CHOBHBIC TCOPUH XHUMHUH

'Y cTaHOBKA 3aBUCHMOCTH CBONCTB XMMHUYECKHAX BEIIECTB OT
CTPOCHHUS aTOMOB 00pa3yIOIIUX UX XUMHYECCKHUX JIEMEHTOB,
XapakTepuCTHKA BOKHEWIIHX TUIIOB XUMHYECKHX CBSI3eH H
OTHOCHUTEJILHOCTH ATOHM TUIIOJIOTHH,

OOBsICHEHHE 3aBUCUMOCTH CBOMCTB BEIECTB OT UX COCTaBa U
CTPOCHHUS KPUCTATIHYECKUX PELIETOK.

DopMyTHPOBKA OCHOBHBIX MOJOXEHUH TEOPUH
PIICKTPOIUTHYCCKON JUCCOIUALMY U XapaKTEPHUCTHKA B CBETC
9TOM TCOPHUH CBOMCTB OCHOBHEIX KJIACCOB HEOPraHUYECKUX
COeIMHEHHI.

DOopMyTHPOBKa OCHOBHBIX MOJOXEHUM TEOPUH XUMHYECKOTO
CTPOCHHS OPTraHHYCCKUX COSTMHEHHH U XapaKTepPUCTHKA B CBETE
PTOM TEOPHH CBOHCTB OCHOBHBIX KJIACCOB OPraHHYECKUX
coeTUHEHHH

BakHelne BeniecTsa U
MaTepuabl

XapakTepuCTHKA COCTaBa, CTPOECHHUS, CBOUCTB, IOJIYUYCHHUS B
MMpUMEHEeHHUs BaxxHEeHIIUX MeTtaytoB (!A u Il A rpynm,
QITIOMHUHHS, JKelle3a, a B €CTCCTBEHHO-HAyUYHOM npoduie u
HEKOTOPBIX d-3JIEMEHTOB) M UX COeTMHEHUM.

X apakTepHUCTHKA COCTaBa, CTPOSHHS, CBONCTB, ITOJIYYCHHUS U
NIpUMEHEHHS BaxXHeHmMX HeMeTamioB (VIII A, VIA, VA rpymmn, a
TaKke azoTa u dochopa, yriepoaa 1 KpeMHHS, BOAOPOAA) U HX
COCOUHEHMI. XapaKTePUCTHKA COCTaBa, CTPOEHHUS, CBOKCTB,
MOJYYEHUS U IPUMEHEHHS BRXKHEHIINX KIACCOB YII€BOAOPOAOB
(aJIKaHOB, ITUKJIOAJIKAHOB, aJIKEHOB, aJIKUHOB, aPEHOB) H X
HanOo0Jjiee 3HAaYUMBIX B HAPOJHOXO3SHCTBEHHOM IIJIaHE
[pe/ICTABUTENCH.

AHaOru4yHas XapakKTepHUCTHKA BAXXHEHIITHX NpeIcTaBUTeNeH
IPYTUX KJIACCOB OPTaHHUYCCKUX COCAUHEHUM: METaHOTa U
5TAHOJIa, CJIOXKHBIX YQUPOB, )KHUPOB, MBLI, aJbJCTHIOB
(bopManbIernaoB U aneTalbIerHaa), KETOHOB (alleTOHA),
KapOOHOBBIX KUCJIOT (YKCYCHOH KMCJIOTHI, /IS €CTECTBEHHO-
HAYYHOTO PO IPEACTABUTENICH APYTHUX KIIaCCOB KHUCIIOT),
MOHOCaXapHuI0B (IVIFOKO3b1), TUcaXapHua0B (caxapo3sl),
MOJINCaxapua0B (Kpaxmalia | 1eJUII0J103b]), aHHIUHA,
AMIHOKHCIIOT, OCJIKOB, HCKYCCTBEHHBIX U CUHTETHYECKHX

XUMHYECKUH I3BIK U
CHMBOJINKa

cnionp30Banue B yueOHOM U mpohecCuOHATbHOU AeATEIBHOCTH
XUMHUYECKUX TEPMUHOB ¥ CUMBOJIHKH.

Ha3zBaHu¢e M3yYEHHBIX BEIIECTB 110 TPHBUAIBHON HIIH
MEXKTYHApOIHON HOMEHKJIAType U OTPaXXECHUE COCTaBa ITUX
COEAMHCHHUM ¢ TOMOLIBI0 XUMUYECKUX GOopMyII.

OTpaxeHre XUMHUUYECKHUX [IPOIIECCOB C IIOMOUIBIO YPaBHEHUH
XUMHUYECKUX PEaKLui
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YUYEBHO-METOAUYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
IMPOTPAMMBI OBIIEOBPA3OBATE/IBHOT'O YYEBHOT' O IPEJAMETA
OVYII 11.02y XUMUS

OcBoeHne mporpamMmbl ofrieobpasoBarenbHoro yuebsoro npeaMera OVIT 11.02
yXumus B OBIIOY «CCXT», peanusyiolluero o0pa3oBaTelbHy IporpaMmy CpeaHero
obiiero obpazoBanus B npexenax ocBoeHus OIIOIT CIIO na 6a3e ocHoBHOro ob1ero
obpa3zoBaHus, kabuHeTa XUMHUU ¢ JabopaTopuel U 1abOpaHTCKOH KOMHATo#, B KOTOPOM
UMeeTCss BO3MOYKHOCTh 00ecIieduTh CBOOOMHBIN noctyn B MIHTepHET Bo BpeMsi y4eOHOro
3aHATHA U B IIEPHOJ BHEY4eOHOM NeATeNHHOCTH 00yHaroLINXCs.

[ToMmerieHue KabHuHeTa yIOBIETBOPSIET TpeOOBaHUSIM CanuTapHo-
snuaeMHoJorHueckux npaBuy ¥ HopMmatuBoB (CaulluH 2.4.2 Ne 178-02) ocHamieHo
THUIIOBBIM 00OpYy/IOBaHMEM, YKa3aHHBIM B HACTOSINUX TpeOOBaHUSAX, B TOM YHCIE
CIIEIUATM3UPOBAHHON yueOHOU MeOenbio U CpelcTBaMu OOyYeHMs], NOCTATOUYHBIMH AJIs
BBLITIOJTHEHUst TpeOOBaHU K YPOBHIO IIOJATOTOBKU 00yYarOLIUXCSl.

B xabuHere MMeeTCs MYJBTHMEIHIHOE OO0OpyAOBaHHE, MOCPEICTBOM KOTOPOTO
yYacTHHKA  0Opa3oBaTeNIbHOTO  IIpollecca  MOTYT  I[IPOCMAaTpUBaThb  BU3YaJbHYIO
HHGOPMAITHIO IO XUMHH, CO3JaBaTh IPE3EHTALlUH, BHIEOMaTepHabl U T. II.

B cocTaB y4eOHO-METOJUYECKOTO M MAaTepUaTbHO-TEXHUUYECKOTO OCHAILCHUS
kaOMHeTa XMMHUHU BXOMST:

. MHOTO(OYHKIMOHAIBHBIM KOMIUJIEKC IIPEeNoiaBaTes;

. HaTypaJbHbIe 00BEKTHI, MOJETH, IPUOOPEI U HAOOPHI JISI HIOCTAaHOBKH
JIEMOHCTPALIMOHHOTO ¥ YYEHUYECKOI O DKCIIEPUMEHTA;

. IeYaTHbIe U SKPaHHO-3BYKOBBIE CPE/ICTBA 00YUEHUS;

. CpeACTBa HOBBIX HH(DOPMAaIIMOHHBIX TEXHOJIOTHH;

. PEaKTUBHI;

. NIepeYHd OCHOBHOM U JIOTIOJHUTENBHON yueOHON TUTepaTyphl;

. BCIIOMOTaTelbHOe 000pyA0BaHNE U HHCTPYKIINH;

. OUOIMOTEYHBIN (DOH/I.

B 6ubnuoreunsii ¢oHA BXOASAT Y4eOHHKH M y4eOHO-METOJIUYECKHE KOMILIEKTHI
(YMK), pexoMeH0BaHHbIE WM JOMYLIEHHBIE JUIsl UCIIOIB30BAHUS B ITPO(ECCHOHATBHEIX
00pa3oBaTeNbHBIX OPraHM3aIlMsX, PEATH3YIOLINX 00pa30BaTEIbHYIO IPOTPaMMy CpeIHEro
obuero obpasoanus B npenenax ocBoeHus OITOIT CITO Ha 6Ga3e OCHOBHOTO OOIIETO
oOpazoBaHwsl.

bubnuoreyHsi GoHA MOXeT OBITH JOMOJHEH XHMHUYECKOW JHIIUKIOIEOHEH,
CIIPAaBOYHUKAMH, KHUTaMH JJISl UTCHMS 110 XUMHH.

B mnporuecce ocBoenns nporpammbl OYII1.11.02 XuMus CTYIeHTBHI JTOJKHBI UMETH
BO3MOXXHOCTB JIOCTYTa K 3JICKTPOHHBIM YUEOHBIM MaTepHalaM II0 XUMHH, HMEIOMIUMCS B
cBOOOAHOM JocTyne B ceTd WMHTepHeT (3JeKTPOHHBIM KHHTAaM, IIPAKTHUKyMaM, TeCTaM,
MarepuaiaMm EI'D u np.).

30



PEKOMEHAYEMAS JIMTEPATYPA
Jns ctyneHToB

TI'abpuenan O.C., Ocmpoymos H.I. Xumus s npodeccuii ¥ criequaibHOCTEHR
TEXHUYECKOro IpoduIs: yueOHUK JUis CTY. yUpeXAeHH# cpen. mpod. o6pazoBanus. - M.,
2014.

I'abpuenan O0.C, Ocmpoymoe H.I., Ocmpoymosa E.E. u 0p. Xumus pmis
npodeccuii U CHEelMaTbHOCTEH €CTeCTBEHHO-HAYYHOro NpoQuis: yu4eGHMK A CTYL.
yupexneHui cpell. npod. odbpazosanus. - M., 2014.

I'abpuenan O.C., Ocmpoymoe H.I. Xumus njis npodeccuil M crenuaabHOCTEN
COUHAIBHOOKOHOMHYECKOr0 ¥ TYMaHWTapHOIo MNpoduiei: y4yeOHHK OIS  CTY.
YUpexXIeHHH cpen. npod. obpazoanud. - M., 2014,

I'abpuenan O.C., Ocmpoymos U.I'., Cnaokos C.A., lopogpeeéa H.M. TIpakTukym:
y4e6. mocobue A CTy . yIpexaeHUH cpell. mpod. obpazosanus. - M., 2014.

I'abpuenan O.C., Ocmpoymoe H.I., Cnaokoe C.A. Xumusa: nocobue mis
noAroToBKH K EI'D: y4eb. mocobue Als CTyn. ydpexaeHHH cpel. mpod. obpa3oBaHus. -
M., 2014. :

I'abpuenan O.C, JIvicoéa I.I. Xumus. TecThl, 3aqayu M ynpaKHeHUs: ydeo.
nocoOue Ins CTyJ. yUpexxXaeHui cpe. mpod. obpaszosanus. - M., 2014,

Epoxun FO.M., Kosanesa H.b. Xumus nns mnpodeccuii ¥ CIenUaabHOCTEN
TEXHUYECKOIO M €CTECTBEHHO-HAay4yHOro Mnpoduiaed: ydeOHHK AN CTYHA. YYpexAeHUH
cpel. npod. obpazosanus. - M., 2014,

Epoxun FO.M. Xumus: 3agaun U yIOpaxHeHus: y4eb. mocobue ans CTY..
y4pexIeHHu# cpen. rnpod. obpazosanus. - M., 2014,

Epoxun FO.M. CO0pHUK TECTOBBIX 3aJaHUM 10 XUMHH: yduel. mocobue aisi CTyI.
ydpexaeHun cpen. npod. obpazosanus. - M., 2014.

Epoxun 0. M., Kosanresa HU. 5. Xumus nns npodeccuit M crennaibHocTei
TEXHUYECKOT0 Npoduis. DIeKTPpOHHBINA yueOHO-MeToAuuecKuil KoMIeke. - M., 2014.

Cnaokoe C. A, Ocmpoymos H.I'., I'abpuenan O.C, /Iykoanosea H.H. Xvumus nns
npodeccil U CHElUaTbHOCTEM TEXHUYECKOro Mpoduis. DJIEKTPOHHOE IPUIIOKEHHUE
(amexTpoHHOE yueOHOe M3aHue) Ui CTYH. YUpexXIeHHH cpen. mpod. obpasoBaHus. - M.,
2014.

Jns npenonasarens

®enepanbhblit 3akoH oT 29.11.2012 Ne 273-03 «O6 obpa3osanuu B Poccuiickoil
Qenepanvu».

ITpuka3 MunucrepcrBa obpasoBanus ¥ Haykd P® ot 17.05.2012 Ne 413 «O6
YTBEPXKIACHUH (QelepalIbHOTO roCyIapcTBEHHOrOo 00pa3oBaTeNbHOIO CTaHAapTa CPEHErO
(mosiHOrO) O6IIIETO 0OPA30BAHUS».

ITpukas MunucrepcTBa obpasoBaHus u Hayku P® ot 29.12.2014 Ne 1645 «O
BHECEHUM M3MeHeHui B [Ipuka3 MuHucTepcTBa 06pa3zoBanus U Hayku P® ot 17.05.2012
No 413 “O6 yrBepkaeHHH (QenepalbHOrO ToCyJapcTBEHHOIO 00pa3oBaTENbHOIO
CTaHJapTa CpeHero (MOJHOro) 001ero o6pazoBaHus ».

IMuceMo JlemapramMenTa rocyaapCTBEHHOU IIONUTHKH B cdepe IOArOTOBKH pabovnx
kagpoB u IO Munobpuayku Poccuu ot 17.03.2015 Ne 06-259 «Pexomenpanuu 1o
OpraHU3aliK [TONYyYEeHHsE cpeHero obiiero odpasoBaHus B IpeeiaX OCBOCHUS
06pa3oBaTENBHEIX IIPOTPaMM CpefHEro IpodeccHoHanibHOro obpa3oBaHus Ha Oase



OCHOBHOTO 0011iero 00pa3oBaHHs C y4eToM TpeOoBaHUH (eaepanbHBIX TOCYAapCTBEHHBIX
oOpa3oBaTeNbHBIX CTAHAAPTOB H MOJy4aeMOH MpodecCHH WM CIIeHHaATBFHOCTUA CPEeIHEro
podeCCHOHATIEHOTO 00pa30BaHU».

I'abpuenan O.C., JIvicosa I'.I. XuMmus: KHUTA JJI TIperofaBaresis: y4ed.-MeTo[,.
nocobue. - M., 2012.

Tabpuenan O.C. u op. Xumus ans npodeccuil U cnenualbHOCTEH TEXHUUYECKOTO

npodus (NIEeKTPOHHOE NPHIIOKEHHUE).
UHTEpPHET-PECYPCHI

www.pvg.mk.ru (onumnuaga «I[lokopu BopoOveBsl ropei»). www.hemi.wallst.ru
(O6pa3zoBaTenbHBIM  calT 1y  LIKOJBHHKOB  «Xumus»). www.alhimikov.net
(ObpazoBaTenbHBIN CalT A HIKOJIBHUKOB).

www.chem.msu.su (OnekTpoHHass OubnuoTeka 1O XUMHH). www.enauki.ru
(uHTepHeT-U3maHne s yuuTenedl «EcrecTBeHHBle Hayku»). www.lseptember.ru
(MeToaunueckas raszera «llepBoe ceHTAOps»). www.hvsh.ru (kypHan «XUMHS B HIKOJIE»).
www.hij.ru (xypHan «XuMHs U )KUZHB).

www. chemistry-chemists. com (3/1eKTpOHHBIHN XypHall «XUMHUKH U XUMUI»




