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KOMIIETEHTHOCTHOTO MTOAX0/1a:

-HCIIOJIb30BAaHUE B 0O0pa30BaTEIbHOM IPOILECCE AKTUBHBIX WM HMHTEPAKTUBHBIX (OpPM
IPOBE/ICHUS 3aHATUH (KOMIIBIOTEPHBIX CHUMYJISIIMHA, JENOBBIX M POJIEBBIX WIp, pa3dopa
KOHKPETHBIX CHUTYallUH, ICUXOJIOIMYECKUX M HHBIX TPEHUHIOB, IPYINIOBBIX IUCKYyCCUH) B
COYETaHUM C BHEAYAUTOPHOU paboOTOI;

-BBINIOJIHEHNE OOYdYalOMIMMHUCS JTaO0OpaTOPHBIX M MPAKTUYECKUX 3aHSATHHA, BKIIOYAs Kak
00s3aTeNIbHBI  KOMIIOHEHT IPaKTHMYECKHE 3aJaHus C UCIOJIb30BAaHUEM IEPCOHAIbHBIX
KOMITBIOTEPOB

[NOACHUTEJIBHAA 3ATTMCKA

[Tporpamma 00mIe00pa3oBaTeNbHON Y4eOHOTO TpeaMeTra «XUMHS» MpeAHa3HAuYeHa IS
U3Y4YEeHUS XUMHUHU B TpodeccHOHANbHBIX oOpa3oBarenbHbIX opranuzanusax CIIO, peamusyrommx
00pa3oBaTeNbHYI0 MPOTpaMMy CpeaHEero oOIero oOpa3oBaHUs B MPEesiax OCBOCHHUS MPOTPaAMMBI
noAroToBku crenuanuctoB cpexnero 3Bena CIIO (ITIICC3 CIIO) Ha 6a3e OCHOBHOrO OOIIETO
0o0pa3oBaHUs MMPHU MOATOTOBKE KBATM()UIIMPOBAHHBIX PAa0OUYUX, CIIYKAIIUX, CHECIHAIUCTOB CPEIHETO
3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeOoBanuii ®I'OC cpemnero oOmiero ooOpa3oBaHUS,
OPEeIbSIBISEMBIX K CTPYKTYpe, COJIEpPKaHHUI0O W pe3ylbTaraM ydeOHOro mpeaMera «XUMHUS», B
COOTBETCTBUHU C PexoMEHIAIUsMHU 1O OpPraHU3alliy IMOJYYCHUS CPETHETO OO0Iero oOpa3oBaHUS B
mpelenax OCBOEHHUS 00pa30BaTENbHBIX MPOTPaMM CpeAHEro MpodecCHOHaIbHOrO0 00pa3oBaHUS Ha
0a3e OCHOBHOro o0mero oOpa3oBaHMs C Y4eToM TpeOoBaHUM (enepanbHbIX TOCYAApCTBEHHBIX
o0pa3oBaTeNbHBIX CTAaHIAPTOB U TOdy4aeMol MpodeccHu WM CHENHATbHOCTH  CPETHETO
npodeccuoHanbHOro oOpa3oBaHus (mUChbMO JlemapTaMeHTa rocyAapCTBEHHOM MOJUTHKU B cdepe
HOATrOTOBKH pabounx Kaapos U JII1O Munobpuayku Poccuu ot 17.03.2015 Ne 06-259).

CopepxaHue MPOrpaMMbI «XUMUs» HAMMPABJICHO Ha JIOCTIKEHUE CIICAYIONINX METICH:

- (¢opMUpOBaHHE Y O0yYaIOUINXCS YMEHHUS OIEHUBATh 3HAUMMOCTh XMUMHUYECKOTO 3HAHUS JUIS
Ka)KJ0r0 YeJIOBEeKa;

- ¢dopMupoBaHHE Yy OOYYAIOIIMXCS IIETOCTHOTO MPEICTaBICHHUSI O MHUPE W POIH XUMHU B
CO3/IaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MHUpPA; yYMEHUS OOBSICHATH OOBEKTHI U
MPOLECCHl OKPYXKAIOLIEH IECUCTBUTEIBHOCTU: MPUPOIHOM, COLMAIBHOW, KYJIbTYPHOH, TEXHUYECKOU
CPEeJIbI, — UCTIOIB3YS JIJIS ATOT0 XUMHUYECKUE 3HAHUS;

- pa3BUTHE Yy OOydYarOmMXCs YMEHWH pa3inuaTh (PakThl M OIEHKH, CPaBHUBATH OIEHOYHBIC
BBIBOJIBI, BUJICTh MX CBSI3b C KPHUTEPHUSAMH OIICHOK M CBSI3b KPHUTEPUEB C ONPEICICHHON CUCTEMOM
HeHHOCTeH, GOpMYTUPOBATH U OOOCHOBBIBATH COOCTBEHHYIO TTO3UIIHIO;
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- npuoOpeTeHre OOYYaIOIIMMHUCS ONBITa Pa3HOOOPa3HOW JCATENHHOCTH, TIO3HAHHS U
CaMOIIO3HAHHUS, KJIIOYCBBIX HABBIKOB, MMCIOIIUX YHUBEPCAIbHOE 3HAYCHHUE JIJIS Pa3IMYHBIX BUIOB
JeATeTLHOCTH (HABBIKOB PEIICHUS MPOOJIeM, NMPUHATUS PEHICHUN, MOMCKA, aHajdu3a U 00pabOTKH
uH(pOpMaIlii, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB W3MEPEHUH, COTPYIHHYECTBA, OE30MACHOTO
oOpalieHus ¢ BeECTBAMH B TIOBCETHEBHOM JKHU3HU ).

B mnporpamMmy BKJIIOYEHO COJEp)KaHHME, HalpaBlIeHHOS Ha (OPMHPOBAHHUE Y CTYJCHTOB
KOMITETEHIIMH, HeoOXomuMbIX g kKadecTBeHHOro ocsoenus IIIICC3 CIIO Ha 0a3e OCHOBHOTO
o01ero oOpa3oBaHus ¢ MOJIYYCHHUEM CPEIHEr0 00Iero oopa3oBaHus;

MIporpamMMbl MTOATOTOBKHM KBATU(PHUITUPOBAHHBIX PAa00UYUX, CIYXKAIIUX, TPOrPaMMbl TOJTOTOBKH
cnenuanucTos cpeanero 3seHa [ITICC3.

OBIIAA XAPAKTEPUCTUKA YUYEBHOTI'O ITPEAMETA «XUMMUW S »

[IporpammaydeOHOro mpeamera «XUMHUs» SBISCTCS OCHOBOW JUIs  pa3pabOTKH Padodmnx
IporpamMMm, B KOTOPBIX MpOQeCcCHOHAIBHBIE 00pa30BaTeIbHbIC OpraHU3AIMH, PEATH3YIOIIUE
00pa3oBaTelIbHYIO0 IIPOrpaMMy cpelHero odmero odpaszoBanus B mpeaenax ocoeHus [ITICC3 CIIO
Ha 0a3e OCHOBHOro o0mero oOpa3oBaHUs, YTOUHSIOT COJEpXaHWE Y4eOHOTO Marepuana,
IIOCJICIOBATEILHOCTh €r0 M3YUCHHS, paclpe/eicHUue Yy4eOHBIX 4acoB, TEMAaTHKYy pedepaToB, BHJIbI
CaMOCTOSITENIbHBIX pPa0OT, Y4YUTHIBas CHENU(HUKY MpOrpaMM IOJATOTOBKH KBATH(PHUIIMPOBAHHBIX
paboumx, CIIyKalUX U CICIHATMCTOB CPEIHETO 3BE€HA, OCBAaMBAEMOM MTPO(eccry WK CIIEITUAIIBHOCTH.

[IporpaMmma MOXKET HCIIOJIB30BAThCA JPYTUMH MPO(EeCCHOHATBHBIMU  00pa30BaTEeIIbHBIMU
OpraHU3aIUsIMHU, PEATU3YIONIMMUA 00pa30BaTEIbHYIO MPOrpaMMy CpelHero obiiero oOpa3oBaHHS B
npeaenax ocsoenus [ITICC3 CITO Ha 6a3e ocHOBHOTO 00111ero 00pa3oBaHus

MECTO YYEBHOI'O ITIPEJIMETAB YYEGHOM ITJIAHE

YueOHblil mpeaMer «XuUMHUS» SBIsETCS Y4eOHBIM IMPEIMETOM IO BBIOOPY U3 00s3aTeabHOU
npeametHoit oonactu «EctectBennbie Hayku» OI'OC cpegnero obiero o6pa3oBaHus.

B mpocdeccuonanpHbix 00pa30BaTEIbHBIX OPraHU3ALUAX, PEATU3YIOUIMX 00pa3oBaTeNbHYIO
porpaMmy cpeaHero oomero oopasoBanus B npeaenax ocsoenus [IIICC3 CITO Ha 6a3e OCHOBHOTO
obmiero oOpaszoBaHus, ydeOHOro mnpeamera «XHUMHS» U3y4aeTcs B 0011e00pa3oBaTEIIbHOM ITHKIIE
I[IICC3 CIIO nHa 06a3e OCHOBHOTO OOIIEr0 00pa3oBaHUs C IOJXYYCHHEM CpPEIHETo OO0IIero
obpazoBanus (IIIICC3).

B yuebnpix mmanax IIIICC3 wmecto  yuebHOro mpeamera «XuMHUsS» — B COCTaBe
00m1eo0pa3oBaTebHBIX AUCHUIUIMH TO BBIOOPY, (OpMHUpPYEMBIX U3 00S3aTEIbHBIX MPEAMETHBIX
obnacteit ®I'OC cpennero obmiero oopazoanus, st mpodeccuit CIIO unm cnenumansuocteit CITO
COOTBETCTBYIOIIET0 Mpoduis mpohecCHoHaTLHOT0 00pa30BaHus.

PE3VJIbTATHEI OCBOEHUSA YYEBHOI'O ITPEAMETA

OcBoeHue copepxKaHus yueOHOro mnpenmera «XHUMHsA», O0OECHEUUBACT JOCTH)KEHUE
00y4aroIuxcs CIeIyoIuX Pe3ynbTaToB:

. JIUYHOCIHBIX:

- YyBCTBO I'OPJOCTH U YBAXXCHUS K UICTOPUU U JOCTHKEHUAM OT€YECTBEHHON XMMUYECKOU
HayKH; XHMUYECKHM TPaMOTHOE IOBEJACHHE B MPO(ECCHOHAIBHON NeATeNbHOCTH U B OBITY IpU
0OpalleHnn ¢ XUMUYECKMMHU BEIIeCTBAaMH, MaTeprallaMH U IpolieccamMi;

- TOTOBHOCTbH K MPOJOJIKEHHIO 00pa30BaHus U MOBBIIEHUS KBaTU(UKauU B N30paHHON
npodeCCHOHATIBHON JEATEIbHOCTH M OOBEKTUBHOE OCO3HAHWE POJIM XMMHUYECKMX KOMIETEHLUH B
3TOM;

- YMEHHUE HUCIOJIb30BaTh JOCTHKEHHSI COBPEMEHHOM XUMHUYECKON HAyKU U XUMHUYECKHUX
TEXHOJOTHI JJi TOBBIIIEHHUS COOCTBEHHOI'O MHTEJUIEKTYaJIbHOTO pa3BUTHS B  BBIOpaHHOM
npodecCuoHaIbHOMN eI TeTbHOCTH;

* Memanpebmemelx:

- HCIIOJIB30BAHUEC Ppa3JIMYHbBIX BHUIO0B IMO3HABaTCIILHOM JACATCIIBHOCTH MW OCHOBHBIX
HHTCJIICKTYAJIbHBIX onepaum‘/'l (HOCTaHOBKI/I 3aJa4u, (l)OpMyJ'II/II)OBaHI/ISI IrnuioTe3, aHajin3a U CHHTC3a,
CpaBHCHHNA, O606HIGHI/I${, CUCTEMATU3allMH, BBIABICHHA IMMPUYUWHHO-CICACTBCHHBIX c13;13e171, IIOHCKa
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aHAJOTOB, (POPMYIHUPOBAHUS BBIBOJIOB) JUIS PEIICHHS NOCTABICHHON 3a/adl, TPUMEHEHNE OCHOBHBIX
METOJIOB TO3HaHUs (HAONIOJCHUS, HAYYHOTO IKCIIEPUMEHTA) JJIsl U3YyYCHUS PAa3IMYHBIX CTOPOH XH-
MHYECKHX OOBEKTOB M IIPOIECCOB, C KOTOPHIMH BO3HHMKAaET HEOOXOIUMOCTH CTAJIKUBAThCS B
npodeccuoHanbHO# chepe;

- UCTIONIb30BAaHUE PA3IMYHBIX MCTOYHUKOB ISl MOJMYYEHHUS XMMHUYECKOW HH(pOpMAaIuy,
YMEHHE OIICHUTh €€ JIOCTOBEPHOCTH VISl TOCTHIKCHHUSI XOPOIIUX PE3yIbTaToB B MPO(ECCHOHAIBHON
chepe;

* IPEAMETHBIX:

- cOpPMUPOBAHHOCTH MPECTABICHUA O MECT€ XMMHH B COBPEMEHHOI HAay4HOH KapTHHE
MHpa; TMOHMMAaHHE POJIM XMMHUH B (OPMHUPOBAHUHU KPYro3opa M (DYyHKIIMOHAIBHOW TIPaMOTHOCTH
YeJI0BeKa IS PeIleHHsI MPAaKTHYECKHX 3a/1ay;

- BJIaZICHUEC OCHOBOIOJIATAIONIMMU XUMHUUYECKHUMHU TOHSATUSMH, TCOPUSMH, 3aKOHAMH H
3aKOHOMEPHOCTSIMH; YBEPEHHOE IT0JIb30BAHNE XMMUYECKOW TEPMUHOJIOTHEH U CHMBOJIMKON;

- BJIaZICHUE OCHOBHBIMH METOJAMH HAYYHOTO IIO3HAHMS, HMCIOJBb3YEeMbIMA B XUMHHU:
HaOJIOJICHNEM, ONHMCAaHWEM, H3MEPEHUEM, SKCIEPHUMEHTOM; yMeHHe o0padaTeiBaTh, OOBSICHATH
pEe3yJIbTaThl MPOBECHHBIX OMBITOB M JEJIaTh BHIBO/IbI; TOTOBHOCTh M CIIOCOOHOCTB IPUMEHSTH METO/IbI
NIO3HAHMS TIPH PELICHUH IPAKTUYECKHX 3a/1ay;

- cOPMUPOBAHHOCTh YMCHUS JaBaTh KOJMYCCTBCHHBIC OLICHKH M MPOU3BOIMTH PACUCTHI
110 XUMHYECKUM (GOpMYJIaM U ypaBHEHHSIM;

- BJIaJICHUC TMPAaBWIAMH TEXHUKH OE30MACHOCTH TMPH HCIOJIB30BAHUM XHUMHUYECKUX
BEILIECTB;

- cOPMUPOBAHHOCTh COOCTBEHHOW IMO3UIMU IO OTHOUICHHIO K XUMHYECKOH HH)Op-
Malll¥, NOJIY4aeMOi U3 Pa3HbIX HCTOYHUKOB.

ECTECTBEHHO-HAYYHBIN [TPO®UJIIb [TPOGECCUOHAJIBHOI'O OBPA3OBAHNS

COAEPXAHUE YYEBHOI'O ITPEJAMETA
Beenenue
Hay4nble MeTO/bI IO3HAHUS BELIECTB U XUMHUYECKUX SIBIEHUH. PoJb SKCiepuMeHTa U TEOpUH B
XuMHUH. 3HaueHue xumuu npu ocBoeHuu npodeccuit CIIO u cneunansHocTedt CIIO ecrecTBEeHHO-
HAY4YHOTO NMpoduiIst mpoheCcCUOHATTLHOIO 00pa30BaHMsL.

1. Oprannyeckasi XumMus

1.1 Ipeomem opeanuueckoii Xumuu.
Teopust cmpoenust Op2aHu4ecKux coeOuHeHul

[Tpenmer opranndeckoit xumuu. IloHsATHE 06 OpraHMYECKOM BEIIECTBE U OPraHUYECKON XUMUU.
Kpatkuii ouepk uctTopuu pa3BuTusi opranndeckoi xuMuu. Buranusm u ero kpymenue. OcoO0eHHOCTH
CTPOEHMS OPraHNYECKUX coelnHeHui. KpyroBopot yriepoaa B npupoze.

Teopust crpoeHuss opraHuuyeckux coennHeHudl A. M. byrtnepoa. Ilpeanocwuiku co3maHus
Teopuu cTpoeHus. OCHOBHBIE MTOJIOKEHU Teopuu cTpoeHust A. M. byrneposa. XumMuueckoe CTpoeHHE
U cBOMcTBa opraHumdeckux BemiecTB. [lonstue 00 m3zomepuu. CrnocoObl OTOOpa)k€HUsT CTPOCHUS
Monekyisl (popmyinel, Mmoaenu). 3Hauenue teopun A. M. bytiepoBa ans pa3BUTHS OpraHMYECKOH
XUMHUH U XUMHUYECKHUX MPOTHO30B.

Crpoenue atroma yriiepoja. DJIeKTPOHHOE 00JIaKo U OpOHUTalb, S- U p-OpOUTaIU. DIEKTPOHHBIE
U JIEKTPOHHO-Tpaduueckue (HopMynbl aToMa yriepoja B OCHOBHOM U BO30YXJEHHOM COCTOSHUSX.
KoBanenTHast xumMuyeckas CBs3b U ee Kiaccu(uKalus 1o crnocody nepekpbiBaHus opoutaneit (cT- u
n-csizu). [lonarue rubpuanszanuu. Paznuunbie Tunel rubpuan3anuu U GopMa aTOMHBIX OpOUTaNeH,
B3aMMHOE OTTAJKMBaHHWE THUOPUIHBIX oOpOUTaned W MX pPACHOJOXKEHHE B MPOCTPAHCTBE B
COOTBETCTBUM C MHMHHMYMOM OSHEpruu. ['eomerpusi MoJieKysl BEUIECTB, OOpa30BAHHBIX aTOMaMHU
yriiepojia B pa3InYHbIX COCTOSIHUSAX THOPHIU3AIINH.
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Knaccudukanus oprannyeckux coennHenuil. Kiaccudukanuss opraHM4eckMX BEIIECTB B
3aBUCHMOCTH OT CTpOeHUs yriaepoaHoi uenu. [lonsarue dyHkimonansHoi rpynmsl. Knaccudukamms
OpPraHMYECKUX BEIIECTB MO TUIY (PYHKIIMOHAIBHOMN IPYIIIBL.

OcCHOBBI HOMEHKJIATYphl OPTAaHMYECKUX BEIISCTB. TpuBHANbHBIC Ha3BaHUS. PamuoHanbHAS
HOMEHKJIaTypa Kak mnpemmectBeHHua HomeHkinatypbl IlUPAC. Homenknatypa IUPAC: npuHImms
0o0pa3oBaHUs Ha3BaHMi, CTAPIIMHCTBO (DYHKIIMOHANBHBIX TPYII, UX 00O3HaueHHEe B Mpedurcax u
cy(pdukcax Ha3BaHMI OPraHUYECKUX BELIECTB.

Tunel XUMHYECKHX CBS3€M B OPTraHUYECKUX COCAMHCHUAX M CIOCOOBI WX pa3pbiBa.
Knaccudukanus KOBaJeHTHBIX CBSA3€H IO 3JEKTPOOTPULATEIBHOCTH CBSI3aHHBIX aTOMOB, CIIOCOOY
NePEeKpPBIBAaHUS OpOUTANIeH, KPATHOCTH, MEXaHU3My oO0pa3oBanus. CBs3b MPUPOIBI XUMUIECKON CBSI3U
C THUIOM KPHUCTAJUIMYECKON peIIeTKH BellecTBa M ero (U3MUecKUMU cBoWcTBaMu. PaspbiB
XUMHYECKOH CBSI3M KaK TMpormecc, OOpaTHbli ee oOpa3oBaHuio. [ 'o-MonuTHYECKUH U
TeTepOIMTUUYECKUI Pa3pbIBBl CBSI3EH, MX COMNOCTaBICHHE C OOMEHHBIM U JOHOPHO-aKIENTOPHBIM
MexaHu3Mamu ux oOpa3oBanus. [loHsTHE CBOOOIHOTO paguKaia, HyKIeOQHILHOU U AIEKTPODUITHHON
YaCTHUIIBI.

Kiaccudukanus peakiuii B opranndeckoi Xumuu. [ToHATHE 0 THIIaX U MEXaHU3Max pEaKIhil B
oprannueckoil xumun. CyOcTpat u peareHtT. Knaccudukanus peakuuii Mo U3MEHEHUIO B CTPYKTYpe
cyoctpara (ImpHCOEIUHEHHE, OTLICIUICHWE, 3aMEIIeHWe, W30MepHu3alus) ¢ THIy pearcHra
(pamuKkajabpHBIC, HYyKICOpHIbHBIE, dJIeKTpoduibHbIe). Peakumu mnpucoeauHenus (Ay, Ag),
simvunupoBanus (E), 3amemenust (Sg, Sy, Sg), n3omepuzanuu. PasHOBUIHOCTH pEaKIMi KasKIOTO
TUMA: TUAPUPOBAHHUE M JETUIPUPOBAHHE, T'aJJOTEHUPOBAHWE U JETAIOrCHUpPOBaHHUE, TUIpaTalds U
NETUJpaTals, TUAPO- TAIOTCHUPOBAHWE U JCTUAPOTATIOTCHUPOBAHUE, IOJMMEpPU3ANUS U
MOJIMKOHACHCAIUA, TeperpynnupoBka. OCOOEHHOCTH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN B
OPraHU4eCKON XUMHH.

CoBpeMeHHbIE MPECTABICHUS 0 XUMUYECKOM CTPOCHUH OPraHUYE€CKHUX BEIIECTB.

OcHoOBHbBIE HampaBjieHUs pa3BUTHs Teopuu crtpoeHus A. M. Bbyrneposa. M3omepus opra-
HUYECKMX BellecTB M ee BHuAbl. CTPYKTypHas H30MEpHs: MEXKKJIaccoBas, YIIEpPOIHOTO CKeleTa,
MOJIOKCHUST KPAaTHOW CBS3M W (PYHKIMOHAIBHOW Tpymmbl. [IpocTpaHCTBEHHAs HM30MEpHS:
reoMerpuueckas M ontudeckas. lloHsrtue acummerpuueckoro IeHTpa. buonoruueckoe 3HaueHUE
ONTHYECKON W30MeprH. B3aWMHOE BIMSHUE AaTOMOB B MOJIEKYJIaX OPraHUYeCKUX BEIICCTB.
OnekTpoHHbIe AP (EKThl aTOMOB M ATOMHBIX TPYII B OPraHUYECKUX MoleKynax. WHIyKIIMOHHBIHI
3¢ (}eKT, MOMOKUTENbHBI U OTPHULATENbHBIH, €ro ocoOeHHOCTH. Me3zomepHbiil 3ddexT (3pdext
COTIPSIKEHHS ), €r0 OCOOCHHOCTH.

JeMoHCcTpanuu

Konnexkuun opraHuyeckux BemiecTB (B TOM UHWCIE JIEKApPCTBEHHBIX MpENaparoB, Kpacutesei),
MaTepuaioB (MPUPOIAHBIX M CHHTETUYCCKUX KAydyKOB, TUIACTMACC M BOJIOKOH) M WM3JCIUH W3 HHUX
(HUTeH, TKaHEH, OTIETOYHBIX MaTEPHAIIOB).

Mogemu monexkyn CHy, CoHa, CoHa, CsHg, CH3OH — mapoctepskHeBbie 1 00beMHBIE. Moenu
OTTaJIKWBaHUS THOPUAHBIX OpOUTAIel C TOMOIIBIO BO3TYIIHBIX IIAPOB.

B3aumoelicTBre HATPUS C ITAHOJIOM H OTCYTCTBUE B3aUMOJICHCTBUS C IUATUIIOBEIM 3(pHpPOM.

OnbITHI, TOATBEpXKIAIONINE HaMUyue (YHKIMOHANBHBIX TPYIIN Y COEIWHEHUH pa3IMYHbBIX
KJIACCOB.

JlabopaTopHBIil ONBIT

W3rotoBieHne MoOJIENed MOJCKYJ —TIpPEJCTaBUTENIeH pa3IMYHbIX KJIACCOB OpPTaHUYEeCKHX
COCIMHECHUI.

IIpakTHueckue 3aHATHSL.

OO6HapykeHue yriiepo/ia ¥ BOJIOpOa B OpraHUIeCKOM COCTUHEHUH.

OGHapyxeHue rajoreHoB (mpoda beinpireitna).



1.2. Ipeoenvhule yeneeo0opoosl

['omonornyeckuit psan ankanoB. [lonstue 06 yriaeBomopoaax. OCOOEHHOCTH CTPOEHUS
IpEJENbHBIX YTIEBOI0POAOB. AJIKaHbl KaK MPEACTABUTEIH NPEAEIbHBIX yIJIEBOJOPOJIOB.

OJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl METaHa M JAPYIMX ajKaHoB. [o-
MOJIOTUYECKUH psin u u3omepus napaduHoB. HopmanbHOE U pa3BETBICHHOE CTPOSHHUE YIICPOIHOMN
uenu. HoMeHkIatypa aJlkaHOB M alIKWJIBHBIX 3aMecTuTenel. @u3nueckue CBOMCTBA aJKAHOB. AJIKaHBI
B IIPUPOJIE.

XUMHYECKHUE CBOWCTBA ankaHoOB. Peakumm Sg-tuma: rajgoreHupoBanue (paborsr H. H.
CemenoBa), nutpoBanue o KonoBanoBy. MexaHusMm peakiMu XJOpUpPOBaHUS ajka- HOB. Peakiuu
JEruIpUpOBaHuUsl, TOPEHUS, KAaTaJIUTUYECKOTO OKHUCJIEHUS alKaHOB. KpEKUHI ajakaHOB, pa3jiuvHbIC
BUJIbI KPEKUHTa, TPUMEHEHUE B MPOMBINUICHHOCTH. [IMponn3 u KOHBEpCUs MeTaHa, W30MepHu3allus
AJIKaHOB.

[Ipumenenne ¥ crmocoObl monydeHus ankaHoB. OOmacth mnpuMeHeHUs ankaHoB. [Ipo-
MBILUICHHBIE CIIOCOOBI MOJIYUYEHHUS AallKaHOB: IOJYyYEHHUE W3 MPUPOAHBIX HCTOYHUKOB, KPEKHHT
napauHOB, MOJIyUCHHWE CHUHTETHYECKOTO OCH3WHA, Ta3u(pUKalUs YIS, THIAPUPOBAHUE AIKAHOB.
JlaboparopHble crocoObl MONyueHUsl aIKaHOB: CHUHTE3 Bropra, nexap-O0KCHIUpOBaHUE, THUAPOIIU3
KapOuaa afOMUHUS.

[{uknoankanpl. ['OMOJOTHYECKHMI PsA M HOMCHKJIATypa IMKIOAJIKAHOB, WX oOIias (opmyia.
[lonsiTe o HampsbkeHUHM LUKIA. M30MepHsl LMKIOAIKaHOB: MEXKKIACCOBas, YIJIEPOJHOIO CKEJeTa,
reoMmerpuueckas. Ilomydenne W QU3MYECKHE CBOWCTBA IHMKJIOAIKA- HOB. XWUMHYECKHE CBOHCTBA
nukioankanoB. Crenuurka CBOMCTB [HMKJIOAIKAHOB C MallbIM pa3MepoM Iukia. Peakuuu
MPUCOCIUHECHUS M PAIUKATIEHOTO 3aMEIIICHHUS.

JlemoHcTparuu

Mogenu MOJIEKyI MeTaHa, IPYTuX ajKaHOB, PA3JIMYHBIX KOH(POPMAIUil IUKIIOTeKCaHa.

PactBopenue napadrna B OEH3UHE U UCTIAPEHUE PACTBOPHUTENS U3 CMECH.

[TnaBiienne napaduHa U €ro OTHOMIEHUE K BOJIE (PACTBOPUMOCTD, TUIOTHOCTh, CMaYHBaHHE).

Pa3nenenne cMecu 6€H3MH — BOJIa C TOMOIIBIO AETUTEIBHON BOPOHKH.

['openue merana, npomnaH-OyTaHOBOM cmecH, napaduHa B YCIOBHUAX M30bITKA M HEAOCTaTKa
KHCIJIOPOJa.

B3peIiB cMecu MeTaHa ¢ BO3yXOM U XJIOPOM.

BoccraHoBneHNE OKCHUIOB TSXKENIBIX METANIOB HMapaduHOM.

OTHoO1ICHUE IUKIIOTeKCaHa K OpPOMHOM BOJIE M pacTBOPY MepMaHTaHaTa KaJusl.

JlabopaTopHbIE OMBITHI

M3roroBieHne Moieael MOJIEKYJl AJIKAHOB U TaJIOTCHAJIKAHOB.

UzroroBnenne mnapaduHUPOBAHHOW OyMaru, HCIBITAHHE €€ CBONCTB: OTHOIICHHUS K BOJE U
KUpaMm.

OO6Hapy>xeHue BOJIbl, CaXKH, YTIEKHUCIOTo ra3a B MPOAYKTaX TOPEHUs CBEYH.

O3HakoMJIEHHE CO CBOMCTBAMHU TBEPBIX MapadUHOB: IJIABICHUEM, PACTBOPUMOCTHIO B BOJIE U
OPTaHMYECKUX PACTBOPUTENSNX, XUMHUYECKOW HWHEPTHOCTHIO (OTCYTCTBHEM B3aUMOACHCTBHS C
OpoMHOI BOJIOM, pacTBOpaMU IepMaHIraHaTa Kajaus, THAPOKCUa HATPUSL U CEPHON KUCIIOTHI).

[IpakTuueckoe 3aHsATHE

[Tomy4yenue MeTaHa U U3ydeHHUE €r0 CBOMCTB: TOPEHUSI, OTHOIIIEHUSI K OPOMHOM BOJI€ U PaCTBOPY
nepMaHraHara Kajius.

1.3. Omunenoguvle u OUeHOB8bLE Y21e8000PO0bL

['omosiornyeckuii psig adkeHOB. ODJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIIbI
STWJIEHA W alkeHOoB. ['omonormueckuii psg u obmas Qopmyrna ankeHoB. V3omMepusi 3THUICHOBBIX
YIJIEBOAOPOJOB: MEXKKIIACCOBAs, YIIEPOJIHOIO CKEJIETa, MOJIOKEHHS KPATHOM CBSI3U, F€OMETPUYECKAsL.
Oco0eHHOCTH HOMEHKIIATyphl OSTUJICHOBBIX YIJIEBOJOPOJOB, HA3BaHMUS BAKHEHUIIUX PaJIUKAJIOB.
®u3NYECKUE CBOKMCTBA AJIKEHOB.



XHUMHUYECKUE CBOMCTBA AJIKEHOB.DJIEKTPOMUIILHBIN XapaKTep peaKIuii, CKIOHHOCTh K PEaKIUsIM
MIPUCOCTMHECHUS, OKHUCJICHUs, TMojauMepusanuu. IlpaBmio MapKOBHHKOBA M €ro 3JIEKTPOHHOE
obocHOBaHMe. Peakmuu rajgoreHupoOBaHUs, THUAPOTAIOTCHUPOBAHMS, THAPATALMHA, THUIAPUPOBAHUSA.
Mexanausm Ag-peakiuii. [loHsTHe 0 peaknusx moauMepuzanud. [opeHue ankeHoB. Peakiuu
OKHCJICHUSI B MATKHUX W JKECTKUX yClIOBHsX. Peaknus Barnepa m ee 3HaueHue i1 OOHApYKEHUS
HEIpPEACNIbHBIX YIIIEBOIOPOI0B, OJIYYESHHS TIUKOJICH.

[IpumeneHne ©u CHOCOOBI TOJYyYCHHsS aIKEHOB. M CIOIb30BaHME BBICOKOW PEaKIIMOHHOU
CIIOCOOHOCTH aJKCHOB B XHMHYECKOW IPOMBIIIICHHOCTH. [IpuMeHEeHHe STUjIeHA W IPOIIMJICHA.
[IpoMbIlIUICHHBIE CITOCOOBI TOJIYYCHHS AJIKEHOB. Peakiuu JEeTHIpUpOBaHUS M KPEKWHTa AJIKEHOB.
JlabopaTopHbIe CIIOCOOBI MOTYICHUS ATKEHOB.

Ankanuensl. [loHstne W KinaccudUKaIMs JTHEHOBBIX YIJIIEBOJAOPOJIOB IO B3aUMHOMY pac-
MOJIOKEHUIO KpaTHBIX CBsized B Mosekysne. OCOOEHHOCTHM 3JEKTPOHHOTO W IMPOCTPAHCTBEHHOTO
CTPOCHHUS CONPSIKEHHBIX AUeHOB. [loHsATHE O M-35IeKTpOoHHOM cucteme. HomeHkiatypa AMEHOBBIX
yraeBoaopoaoB. OCOOCHHOCTH XHMMHYECKUX CBOWMCTB COMPSDKCHHBIX JMEHOB KaK CIEJCTBHE HX
3JIEKTPOHHOTO cTpoeHus. Peakumm 1,4-npucoenunenus. I[lomumepusanmst nueHoB. CrocoObl
MOJTyYEHUs TUCHOBBIX yriIeBo0po1oB: padotel C.B.JIebenera, neruipupoBaHue alkaHoB.

OCHOBHBIE TOHSATHS XHMHUH BBICOKOMOJICKYJISPHBIX COCAMHEHUN (HAa TpUMEpE IMPOJAYKTOB
MOJIMMEpHU3alliA AJIKEHOB, aJIKaJUCHOB M WX TaJOTeHIPOU3BOIHBIX). MOHOMEp, MOJIUMED, PEAKIIHS
MOJIMMEpHU3allii, CTENEeHb MOJMMEPU3AIMU, CTPYKTYpPHOE 3BEHO. THIBI MOJUMEPHBIX IIEIEH:
JUHEWHBIC, pa3BeTBICHHBIC, cmuThie. [loHATHE O cTepeoperysip-HeiX moiauMmepax. [lomumepsl
TEPMOILIACTUYHBIE U TEpMOpEaKTUBHBIE. [IpeacTaBienue o miacrmaccax u snacromepax. [loaustunen
BBICOKOI'O M HHU3KOTO JaBJICHMWS, €ro CBOMCTBa W mpumMmeHeHue. Karamuzartopsl I{uriepa — Hartra.
[TomunponuiaeH, ero NpUMEHEHHWE W CBOMCTBA. [aloreHcojaeprkamiue IOJIMMEPBI:  TeQJIOH,
noymBUHWIXIOpU. Kayuyku HatypanpHbii U cuntetnueckue. Cononumeps! (OyTaaueHCTUPOIbHBIN
Kay4dyk). Bynkanuzamus kayyyka, pe3uHa U 500HHUT.

JeMmoHcTpanuun

Mopenn MONEKyJl CTPYKTYPHBIX M HPOCTPAHCTBEHHBIX H30MEPOB AQJIKEHOB M aAJKaJUEHOB.
Komnexkuus «Kayuyk u pe3rHay.

Henonumepusanust kaydyka. CryieHue MIIEYHOTO COKa KaydyKOHOCOB (Mojouasi, Ofy-
BaHYMKOB, (prKyca).

JlaGopaTopHbIE OIBITHI

OOGHapyxeHue HelpeAeIbHBIX COCTMHEHUN B KEPOCHUHE, CKUIHIape.

O3znHakomieHme ¢ 00pa3iaMu MOJUAITUIICHA U TTOUTIPOIUIICHA.

Pacnio3znaBanue 00pas3IoB aikaHOB M aJIKEHOB.

[IpakTHyeckue 3aHATUS

[Tonydyenue sTuneHa aeruapaTalnneit STUIOBOrO CIUPTA.

B3auMopeiicTBre aTHIIeHa ¢ OPOMHOI BOJIOM, paCTBOPOM IepMaHTaHaTa KajIusl.

CpaBHeHHE TIJITaMEHU STUJIEHA C TUIAMEHEM TMPEACNIbHBIX YIIeBOJOPOJOB (MeTaHa, IMpOoTMaH-
OyTaHOBOW CMECH).

1.4. Ayemunenoswvie yeneeo0opooul

['omonoruyeckuii psif alKUHOB. DJIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHUE AalleTHJICHA U
JIPYruX aJKuHOB. ['oMonorudeckuii psag u obmas Gopmyna ankuHOoB. HOMEHKIaTypa aneTHICHOBBIX
YIIIEBOAOPOAOB. MI30MepHsi MEKKIACCOBAsI, YTIEPOJIHOTO CKEJIETA, MOJOKEHUSI KPATHON CBSI3H.

XHWMHUYECKHUE CBOMCTBA M NMPHMEHEHHE aTKHMHOB. OCOOCHHOCTH PEaKIUi MPHCOCTUHEHHUS II0
TPOMHON yraepoa-yriaepoaHoi cesazu. Peaknus Kydeposa. IIpaBuino MapkoBHMKOBA MPUMEHUTEIBHO
K anetriieHaM. [ToBMKHOCTE aTOMa BOJIOpoJia (KHCIOTHBIC CBOMCTBA alIKUHOB). OKUCICHUE aIKUHOB.
Peakuus 3enunckoro. [I[puMeHeHne alleTUIIEHOBBIX YIIIeBOAOPOa0B. [lonuBrHMIaNETAT.

[Tomyuenue ankuHOB. [lomyueHue aneTuneHa MUPOIU30M METaHA U KapOUTHBIM METOJIOM.

JeMoHCcTpanyu

Mogenu MOJIEKyIbl alETUIIEHA U IPYTUX ATKHUHOB.



[Tomydyenue anernsieHa w3 KapOuWaa KajabIUs, O3HAKOMJICHHE ¢ (U3MYECKUMHU U XUMHYCCKUMHU
CBOMCTBaMH alleTUIICHA: PACTBOPUMOCTBIO B BOJI€, TOPEHUEM, B3aUMOJACHCTBHEM C OPOMHON BOJIOM,
pacTBOpOM IepMaHTaHaTa Kaiaus, cojsimu Menu (I) u cepedpa.

JlaGopaTopHBIA OIBIT

N3rorosieHue Mojenei MOJIEKyJ alKMHOB, UX U30MEPOB.

1.5.  Apomamuuecxue yene600opoout

["omonoruyeckuit psg apeHoB. beH301 Kak mpencTaBuTeNb apeHoB. Pa3Butue npeacTaBieHuit o
ctpoeHnu Oenzona. COBpeMEHHBIE TPECTABICHUS 00 3JICKTPOHHOM U MPOCTPAHCTBEHHOM CTPOCHHH
6enszona. OOpa3oBaHHe apoMaTUYecKoil M-cuctembl. ['omonoru GeH30sa, UX HOMEHKIATypa, o0Iuas
dopmymna. HomenknaTypa Uisi AM3aMEIIEHHBIX NPOU3BOAHBIX OeH30ma: opmo-, mema-, mapa-
pacrnosoxeHue 3amectureseil. Pu3nyeckue CBOMCTBa apeHOB.

XUMUYECKHUEe CBOWCTBa apeHoB. llpuMepsl peaknuil  3MeKTPOPHIBHOTO  3aMEIICHUS:
raJIorTeHUpOBaHus, ankuiaupoBanus (kartanuzatopsl Dpunmenss — Kpadrea), HuTpoBaHus,
cynbpupoBanus. Peaknuu TUIPUPOBAHHUS W TMPUCOCTUHEHHUS XJopa K OeH3omy. OcoOeHHOCTH
XUMHYECKHX CBOWCTB TOMOJIOroB OeH3o0ia. B3aumHOe BiMsIHHE aTOMOB Ha MpUMEpPEe TOMOJIOrOB
apeHoB. OpueHTaIus B peakusx eKTpodriibHOro 3amernienus. Opuenrantsilu llpona.

[TpumeneHnue u monydeHue apeHoB. [Ipupo/HbIE HCTOYHUKU apOMATHUYECKHX YTIIIEBOJOPOIOB.
ApomaTtuzanus ajJKaHOB U LUKIOATKAHOB. AJIKHIIMPOBaHKE OEH3071a.

JeMmoHcTpanuun

[apocTepkHeBbIe U 00BbEMHBIE MOJIETTH MOJIEKYI OEH30J1a M €T0 TOMOJIOTOB.

Pa3znenenue cmecu 6€H3071 — BOJIa C MOMOILBIO JEIUTEIHHON BOPOHKHU.

PacTtBopsromas cnocoOHOCTh OeH301a (IKCTPAKIIUS OPTaHUUYECKUX U HEOPTaHUYECKUX BEIIECTB
OCH30JI0M W3 BOJHOTO pacTBOpa HoJa, KpacuTeJel; pacTBOpeHHE B OCH30J€ BEIIECTB,
TPYAHOPACTBOPUMBIX B BOJIE (Cepbl, OEH30MHOI KUCIIOTHI).

['openue Gensoa.

OtHotenue 0eH3ona Kk OpOMHOI BOJie, pacTBOPY IepMaHraHaTa Kajus.

[Tomyyenue HuTpOOEH30a.

OznakomieHne ¢ (QU3MYECKMMH CBOICTBAMH apOMaTHYECKHX YIIIEBOJAOPOJOB C  HC-
noJyib30BaHueM pactBopurensi «ConbBeHT». M3roroBnenne u Ucnonb30oBaHUE MpocTeiiero nmpubdopa
TUTSL XpoMaTorpadum.

[Tomydyenue GeH30a AEKapOOKCUIMPOBAHNEM OCH30MHOM KHUCIOTHL. [lomyueHne u paccioeHue
aMynbcuu O6eH3oma ¢ Bogoi. OTHoIIeHne 6eH301a K OpOMHOM BOJIE U PACTBOPY MEPMaHraHaTa Kallus.

1.6. IIpupoonvie ucmoyHuKu y21e6000p0008

Hedts. Haxoxnenue B mnpupoae, coctaB M ¢uznyeckue cBoicTBa HedTH. ToIumBHO-
sHepreTuueckoe 3HadeHue Hedtu. llpombinuieHHas nepepabotka HedTH. Pextudukanus HedTH,
OCHOBHBIE ()paKLIMU ee pa3JesieHHs], UX HCIoyb30BaHue. BropuuHas nepepaboTka He(TenpOIyKTOB.
PexTudukanus Mazyra npu yMEeHbIIEHHOM JAaBiieHUU. KpekuHr HegpTenpoaykToB. PasnuyHbie BUbI
kpekuHra, paborel B. I'. IllyxoBa. M3omepuzamus ankaHoB. AJKHJIMPOBAaHHE HeENpPeIelbHbIX
yraeBogopoaoB. Pudopmunr nedrenpoaykroB. KadectBo aBTOMOOMIIBHOTO TOIUMBa. OKTaHOBOE
YHCIIO.

[Tpuponnblil u monyTHBIN HeTsIHOM ra3sl. CpaBHEHHE COCTaBa IPUPOIHOTO U MOMYTHOTO Ta30B,
UX NIPaKTUYECKOE UCIIOIb30BaHUE.

Kamennspiii yrons. OCHOBHBIE HallpaBJIEHUs HCIIOJIb30BaHUA KamMeHHOro yriid. KokcoBaHue
KaMEHHOTO YIJI, Ba)KHEWIIME TMPOIYKThl JTOr0 IpolEecca: KOKC, KaMEHHOYroJbHas CMOJa,
HajcMmonbHas Boja. CoenMHEHUs, BbIIENSEMblE W3 KaMEHHOYTOJbHOW cMoubl. [IpoaykTsl,
II0JIy4aeMbI€ U3 HaJICMOJIbHOU BOJBI.

DKOJIOTHYECKHE aCIIEKThI 100bIYH, IEPEPAOOTKH U UCIOIb30BAHUS TOPIOUNX UCKOITAEMBbIX.

JemoHCcTpanuu

Komnexnns «IIpupogHeie HCTOYHUKH YTIIEBOJOPOIOBY.



CpaBHEHHE POIIECCOB TOPEHUSI HEPTH U MPUPOTHOTO Ta3a.

OO0pa3oBanue HEPTSHOM IJICHKU HAa TTOBEPXHOCTH BOJIBI.

Karanutuueckuii KpekuHT napaduHa (MM KepoCuHa).

JlaGopaTopHbI€ OIBITHI

OnpezneneHre HATMYHS HETIPEICTBHBIX YIIIEBOIOPOIOB B OCH3UHE U KEPOCHHE.

PactBopuMOCTh pa3nuuHbIX He(TENpoayKTOB (OCH3WHA, KEPOCHHA, IU3EIBHOTO TOIUIMBA,
Ba3eNIMHA, apaduHa) Ipyr B ApyTe.

1.7. Tuopokcunvrvie coeoureHus

Crpoenue u knaccudukanus cnuproB. Kiaccudukanus coupToB MO THIY YIIEBOIOPOTHOTO
pajuKala, Yyucily TUAPOKCWIBHBIX I'PYNIl W THUIy aToMa YIJiepoja, CBSI3aHHOTO C TI'MJIPOKCHIIBHOU
TpYIIION. DIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOEHUE THIPOKCUIILHOM Ipymibl. BiusHue crpoenus
CIIUPTOB HA UX (PU3MYECKHE CBOMCTBA. MEKMOIICKYIISIpHAS BOJOPOIAHAS CBsI3b. | OMONOTHYECKHUH psif
pelebHBIX OJHOATOMHBIX CIIUPTOB. M30Mepus 1 HOMEHKIIaTypa ajlkaHOJIOB, UX o01as hopMmyia.

XHWMHYECKUE CBOMCTBA aJKaHOJIOB. PeaklMOHHAs CIOCOOHOCTh IPEACIBHBIX OJHOATOMHBIX
cnupToB. CpaBHEHUE KUCIOTHO-OCHOBHBIX CBOMCTB OPraHMYECKHMX W HEOPraHMYECKUX COCAUHEHUH,
conepxkanmux OH-rpymimy: Kuciaor, o0CHOBaHUH, aM(pOTEPHBIX COSAMHCHMIA (BOIBI, CIIUPTOB). Peakmuu,
MOATBEPKJAIOIINE KUCIOTHBIE CBOMCTBA CHUPTOB. Peakuuu 3aMelieHus] TUIPOKCUIBHOW TPYIIIIbI.
MexMonekynspHas JIeruapaTaiusi CIUPTOB, YCIOBHs 00pazoBaHus NPOCTBIX d(hupoB. CroxHbIE
3GUpPbl HEOPTaHWYECKUX W OPraHUYECKUX KHCIOT, peakiuuu odtepupukanuu. OKuclIeHue u
OKUCIIUTENBHOE IETUAPUPOBAHUE CITUPTOB.

Crioco0b!I TOTy4YeHus: COUPTOB. [ MApONHM3 TrajoreHankaHoB. [ uapartanus ajakeHOB, YCIOBHS ee
npoBeneHus. BocctaHoBiieHrnEe KapOOHUIIBHBIX COSTMHEHUH.

OtpenpHble MNPEACTABUTENM QJIKAHOJIOB. MeETaHOJ, €ro IPOMBIIUIEHHOE I[OJIyueHUuEe |
IPUMEHEHHE B MPOMBIILIICHHOCTU. buonorndeckoe neiictBue meranona. Crneuuduueckue crocoObl
IIOJIY4EHUS ITWIOBOIO criupTa. GU3NOIOrH4ecKoe IeHCTBUE 3TAHOA.

MHoroatomHublie cnupThl. M30Mepusi 1 HOMEHKIIATypa MPEACTABUTENEH JBYX- U TPEXaTOMHBIX
cnuptoB. OCOOEHHOCTM XHMMHUYECKUX CBOWCTB MHOIOATOMHBIX CIHPTOB, MX KayeCTBEHHOE
oOHapyxenue. OTneiabHbIE NMPEACTABUTENH: ITHICHTIIUKOJb, TIUIEPUH, CIOCOOBI HMX MOJYYEHHUS,
PAKTUYECKOE IPUMEHEHHE.

®eHosl. DNEKTPOHHOE M TNPOCTPAHCTBEHHOE CTpoeHHe QeHona. B3aummHoe BiMsHHE apo-
MaTHYECKOT0 KOJIbIla ¥ THJIPOKCUIIBHOM IPYIIIBL.

Xumuueckue cBOHCTBa (eHoNa Kak (YHKLHUS €ro XUMHUYECKOro CTpOeHHus. bpomupoBa-Hue
¢deHona (KayecTBeHHas peakiMsi), HUTPOBaHUE (ITMKPUHOBAsl KHUCJIOTA, €€ CBOICTBA U NMPUMEHEHHUE).
OO0pa3oBaHne OKPALICHHBIX KOMIIJIEKCOB C HOHOM Fe3+. [Tpumenenue penona. [lonyuenue peHona B
HPOMBIIIIIEHHOCTH.

JlemoHcTparuu

Mopnenu MOJeKyJ CIUPTOB U (PEHOIIOB.

PacTBOpHMOCTb B BOJIE aJIKaHOJIOB, STUJICHIVIMKOJIA, TIMLIEPHHA, (eHoa.

CpaBHEHHE CKOPOCTH B3aUMOJCHCTBUS HATPHUA C OTAHOJIOM, TIIPOMAHOJIOM-2, 2-METHII-
IIPONIAHOJIOM-2, TTIMLIEPUHOM.

[Tosryuenue OpomaTaHa U3 ATAHOINA.

BeiTecHenue deHona u3 peHosTa HaTpusl YroIbHOM KMCIOTOM.

Peakmus dhenona ¢ popmanbaeruaom.

KadecTBeHHbIE peakIuy Ha PEeHOII.

3aBUCHUMOCTH pPacTBOPUMOCTH (PeHOIIa B BOJIE OT TEMIIEPATYPBhI.

B3aumoneiicTBre heHOMa ¢ PACTBOPOM ILETOYH.

Pacno3znaBanue pactBopoB (eHossTa HaTpus U KapOoHaTta HaTpus (0apOOTaX BBIIBIXaEMOTO
BO3/yXa WU AEUCTBUE CUIIBHON KUCIIOTHI).

Pacno3naBaHue BOJIHBIX pacTBOPOB (eHOJIa U TIIHIIEpUHA.

JlaGopaTopHBI€ OIIBITHI



Pextuduxanus cmecu 3TaHOI — BOJA.

OO6HapyxeHue BOJbl B a3€0TPOIMHON CMECH BOBI M STHJIOBOTO CIIUPTA.
[IpakTUueckue 3aHATUS

W3yuyenue pacCTBOPUMOCTHU CIIUPTOB B BOJE.

OkucieHre CnupToB Pa3InyHOro0 CTPOEHUS XPOMOBOM CMECHIO.
[Tony4yenue nusTrioBoro 3¢upa. [loaydyenue riouuepara Meau.

1.8. Anvoecuowl u kemomwl

['omonoruyeckue psabl aabIAeTHIOB W KETOHOB. IloHSATHE O KapOOHWIBHBIX COCIMHCHHSX.
DIIEKTPOHHOE CTPOCHHE KapOOHUIIBbHOM rpynibl. M3omMepust 1 HOMEHKIIATypa alibJIeTUI0B U KETOHOB.
dusndeckue CBOMCTBA KapOOHWIBHBIX COCTMHECHUM.

XHMHYECKUE CBOMCTBA albJCTMJIOB M KETOHOB. PeakIimoHHas CIIOCOOHOCTHh KapOOHHMIIBHBIX
coeMHEeHU. Peakiiuu OKHCICHHS alIbJIETUIOB, KAUECTBEHHBIC PEAKIIMU Ha aJbJCTHUIHYIO TPYIIILY.
Peakiiuu mommKoHAeHCAMK: 0Opa3oBaHue (PeHOI0(POPMAaIbICTHIHBIX CMOJI.

[IpumeneHue u ory4eHre KapOOHMIBHBIX coeqHeHUM. [I[puMeHeHe anbaeruI0B U KETOHOB B
OBITY M IPOMBIIUICHHOCTH. AJBJCTUILI W KETOHBI B mpupojae (3pupHble Macia, (EpOMOHBI).
[Tomyyenue kapOOHMIBHBIX COSAMHEHUN OKHUCICHHUEM CIIMPTOB, THApPATAIUCH aJIKWHOB, OKHUCIICHHEM
yraeBoopoaoB. OTACNbHBIC MPEACTABUTEIN AIbJICTHIOB U KETOHOB, CIENU(UYSCKUE CIOCOOBI UX
IIOJIy4EHUS U CBOMCTBA.

JlemoHcTparuu

[ITapocTeprkHEBBIE 1 00BEMHBIC MOJICIIA MOJICKYJT alIbJICTHUI0B H KETOHOB.

[Tonydyenue yKCyCHOro ajbAeruaa, OKUCICHUE 3TaHOJIa XPOMOBOM CMECHIO.

KauecTBennbie peakiiuu Ha ajabAETUIHYIO TPYIIITY.

JlaGopaTopHbIE OIBITHI

OxucneHue 3TaHoJIa B 3TaHaIb PACKaJIEHHON MEIHOMN IPOBOJIOKOM.

[Tomydyenue dhenonodopmMambaETUIHOTO TOJIUMEpPA.

PacrioznaBanue pactBopa aneToHa u GopMalInHa.

[IpakTHyeckue 3aHATUS

N3yuyeHne BOCCTAHOBHUTEIIBHBIX CBOWMCTB aJbJCTUIIOB: PEAKIUSA «CEPEOPSTHOTO 3epKayiay,
BoccraHoBjenue ruapokcuaa meau (11).

B3aumoneiictBue popmarnbaeruia ¢ THAPOCYILGUTOM HATPHUS.

1.9. Kapbonoswvie kucnomol u ux npouzgoonvle

['omonoruyeckuii  psa  MpeaesibHBIX  OJHOOCHOBHBIX KapOOHOBBIX KucaOT. IloHsatne o
KapOOHOBBIX KHCIOTaX M HX KJIacCUPUKAIMI. ODJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCHIIbHOU Ipymiibl. ['oMonoruueckuil ps npeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT, UX
HOMEHKJIaTypa U u3oMepus. MexXMOJeKyIspHble BOJOPOJHBIE CBS3M KapOOKCHJIBHBIX TPYIH, HX
BJIMSIHUE Ha (PU3NYECKHe CBOWCTBA KAPOOHOBBIX KUCIIOT.

XUMHYeCcKHe CBOMCTBAa KapOOHOBBIX KUCIOT. Peakiiny, WimocTpUpyoliie KUCIOTHBIE CBOWCTBA
U HUX CpaBHEHHE CO CBOWCTBAMHM HEOpraHWYecKHX KucioT. OOpazoBaHHe (DyHKIMOHAIBHBIX
IIPOM3BOJHBIX KapOOHOBBIX KUCIOT. Peakuuu stepupukanuu. AHrUApUIsl KapOOHOBBIX KHCIOT, MX
IIOJIy4YEHUE U IPUMEHEHHE.

Cnioco06s1 osrydeHusi KapOOHOBBIX KUCIOT. OTAETbHBIE MPEACTABUTENN U X 3HaueHune. O01mme
CHOCOOBI MOJYYEHHUS: OKHCIICHUE aJIKaHOB, AJIKEHOB, MEPBUYHBIX CIUPTOB, allbJETHI0B. BaxkHeiime
MpeJICTaBUTENN KapOOHOBBIX KUCIIOT, UX OHOJIOTHYECKasi poiib, ClieNu(pUIECKUe CIIOCOObI MOTyUYEHHUS,
CBOMCTBA U NIPUMEHEHUE MYPAaBBUHOW, YKCYCHOM, NMAJIbMUTUHOBOM WM CTEAPUHOBOM; AKPUIOBOU U
METaKpUIIOBO; OJIEMHOBOM, IMHOJIEBOU ¥ JIMHOJICHOBOM; IIIaBEJIEBOM; OCH30MHOM KHUCIIOT.

Crnoxuble 3¢upbl. CTpoeHHe U HOMEHKJIATypa CIO0XKHBIX 3(DUPOB, MEXKKIAcCOBas M30MEpHs C
KapOOHOBBIMU KHcTOTaMU. CrHocoObl MOJIy4YeHHs CHOXKHBIX 3QupoB. OOpaTUMOCTh peakuuu
sTepuduKal U (PaKTOpbl, BIUAIOIIME Ha CMelleHue paBHOBecus. (OOpa3oBaHME CIOXKHBIX



nommddupos. Tlomdtunentepedranar. JlaBcaH Kak MNpPeACTABUTETh CHHTETUYCCKHX BOJIOKOH.
XHUMHYECKUE CBOMCTBA U IPUMEHEHHUE CIIOKHBIX A(DHPOB.

Kupsbr. XKupbl kak ciioxHbie 3pupbl raunepuHa. KapOoHOBbIE KHUCIOTHI, BXOASIINE B COCTaB
YKUPOB. 3aBUCUMOCTbh KOHCUCTEHIIUU KUPOB OT UX COCTaBa. XMMHYECKUE CBOMCTBA KUPOB: TUAPOIU3,
OMBUICHHE, THUApupoBaHue. buomorumueckas pojb JKAPOB, HX MCIOJb30BaHWE B OBITY U
MPOMBIIUICHHOCTH.

Conu kapOOHOBBIX KUCIOT. Mbuta. CriocoOBI MOTYYEHUsT COJICH: B3aMMOJICHCTBHE KapOOHOBBIX
KHCJIOT ¢ METaJJIaMU, OCHOBHBIMU OKCHJIaMU, OCHOBAHUSMHU, COJISIMU; IIEJIOYHOM THAPOJIU3 CIOXKHBIX
3¢hupoB. XUMHUYECKHE CBOWMCTBA COJIEH KapOOHOBBIX KHCIOT: THIPOJIU3, PEAKIIUM MOHHOTO OOMEHa.
Mpbuta, CylnHOCTh MOFOLLETO AecTBUSl. OTHOIIEHUE MbUIA K 3KeCTKOM Boje. CHHTETHYECKUE MOIOIIKE
cpenctBa — CMC (zeTepreHTsl), BX MPEUMYIIEeCTBA M HETOCTATKH.

JeMmoHcTpanuu

3HaKOMCTBO C (PM3UYECKUMHU CBOMCTBAMH BOXKHEHIIIMX KapOOHOBBIX KHUCIIOT.

Bosronka 6€H301HOM KHCIOTHI.

OTHOIICHUE Pa3TMYHBIX KAPOOHOBBIX KHCIIOT K BOJIE.

CpaBnaenue pH BOJHBIX pacCTBOPOB YKCYCHOM M COJISIHON KUCIOT OJJUHAKOBOM MOJISIP-HOCTH.

[TomydyeHue npUATHO MaxXHYIIETo CI0XKHOTO ddupa.

OTHoOIIIEHUE CIMBOYHOTO, TIOJICOJTHEYHOTO, MAITUHHOTO Macell ¥ MaprapuHa K OpOMHOU BOJE U
pacTBOpy IepMaHraHara Kajusl.

JlaGopaTopHBIE OIBITHI

B3aumoneiicTBue pacTtBopa YKCYCHOM KHCIOTBI C MarHWeM, OKCHUIOM IHMHKA, THAPOKCHUIOM
xenesa (1), pactBopom kapOoHAaTa Kaaus M cTeapara Kajusl.

O3HakoMJIeHUE C 00pa3liaMu CJI0KHBIX A(PUPOB.

OTHOIIIEHUE CITOKHBIX A(PUPOB K BOAC U OPTraHMYECKUM BEIICCTBAM.

BriBeieHHE JKUPHOTO TSATHA C TTIOMOIIBIO CIIOKHOTO 3upa.

PacTBOpUMOCTB KUPOB B BOJIE U OPTaHUYECKUX PACTBOPUTEIIAX.

CpaBHEHME MOIOIIUX CBOMCTB X034icTBeHHOTO Mbuia 1 CMC B jKeCTKOM BOJIE.

[IpakTuyeckue 3aHATUS

PacTBoprMOCTh pa3nmu4HbIX KapOOHOBBIX KUCIIOT B Bojie. B3anmoielicTBHE YKCYCHOM KUCIIOTHI €
MmeTaiamu. [lonydyeHne n30amMuinoBoro 3¢gpupa yKCyCHOU KHCIOTHI.

CpaBHEHHME CTEMEHM HEHACBIIEHHOCTH TBEPAOTO U JKHUJIKOrOo KHUPoOB. OMBUICHHE XHpA.
[Tonyuenue MbuIa ¥ U3yY€HUE €T0 CBOWCTB: MIEHOOOPa30BaHUs, PEAKIIM HOHHOTO 0OMEHa, TUAPOIIN3a,
BBIJICTICHUS] CBOOOTHBIX )KMUPHBIX KHUCIOT.

1.10. Venesoowi

[TonsstTue 06 yrmeBomax. Krnaccuduxamus yrieBogoB. MoHO-, OU- U MONMCAaxapusl,
IIPEACTABUTENN KaXkKI0M IPYIIIbl YIIEBOAOB. brosornueckas posb yrileBOJOB, X 3HAYECHHUE B KU3HU
YeJl0BeKa U O0IeCcTBa.

Momnocaxapuabl. CTpoeHHe U ONTHYECKass U30Mepusi MoHocaxapuoB. X kiaccubukanus mo
YHCIly aTOMOB YIJlepoJa U mpupoje kKapOoHuibHOW Tpymmbl. @opmynsl @umepa u Xeyopca s
n300pakeHusl MOJIeKyll MoHocaxapuaoB. OTHeceHne MoHocaxapuZoB kK D- u L-pany. Baxueiimme
IIPEACTABUTENIN MOHO3.

['moko3a, cTpoeHue ee MoJieKynbl M (usnueckue cpoiictBa. Tayromepus. Xumudeckue
CBOICTBa TJIFOKO3BI: PEAKIUH 10 aJbJACTUAHON Ipymme («cepeOpsHOro 3epKaia», OKUCICHUE a30THOU
KUCJIOTOM, THUApUpoBaHUe). Peakunmu TIIIOKO3bI KaK MHOTOATOMHOIO CIHPTa: B3aUMOJEHCTBUE
TII0KO3bI ¢ TuapokcuaoM Meau (I1) mpu koMHaTHOW TeMIiepaType W HarpeBaHWHU. Pa3inyHbIe THITBI
OposkeHHs (CIUPTOBOE, MOJIOYHOKMCIOE). ['Toko3a B npupoae. buonornueckas poiab U MpUMEHEHHE
MIF0KO3bl. DPyKTO3a KaK M30Mep It0K03bl. CpaBHEHHE CTPOEHUS MOJIEKYJIbl U XMMUYECKHX CBOMCTB
TIIOKO3bI U GpyKTO3bl. DpyKTO3a B MPUPOJIE U ee OUOJIOTHYECKas pOlb.

[TenTo3bl. Pubo3a u aezokcupr6o3a kak NpecTaBUTENN albl0neHTo3. CTpoeHue MOJIEKYII.

Hucaxapunabl. Ctpoenue aucaxapuaoB. Crocod cowieHeHHs IUKIOB. BoccTanaBnuBaronye u
HEBOCCTAHABIIMBAIOIINE CBOWCTBA IUCAaXapHIOB KAaK CIEACTBHE couleHeHus Iukia. CTpoeHune M



XUMHYECKHE CBOMCTBa caxapo3bl. TeXHOIOTMYeCKHEe OCHOBBI MPOU3BOJACTBA caxaposbl. Jlakroza u
MajbT03a KaK U30MEPhI Caxapo3bl.

[Tonucaxapuasl. O6uiee crpoenue noaucaxapuaoB. CTpoeHHe MOJIEKYIIbI Kpaxmalia, aMuiio3a u
amusonekTuH. OuU3nyeckrue CBOMCTBA KpaxMmaia, €ro HaX0XJJICHHE B MPUPOJIC U OMOJIOTUYECKAs POJIb.
['mukoren. Xumuueckue cBoMcTBa kpaxmaina. CTpoeHHe 3JIeMEHTapHOIO 3BE€Ha LIeJUII0NI03bl. BiusHue
CTPOCHHUS TIOJUMEPHON Ilenu Ha (U3NYECKME W XUMHUYECKHE CBOWCTBA IIEJUTFOJIO3BI. [ maposms
LEJUTION03bl, 00pa3oBaHUe CIOKHBIX 3(UPOB C HEOPraHMYECKMMH U OPraHUYEeCKHUMH KHCIOTaMH.
[TonsiTe 00 HMCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IIENKe, BUCKO3e. HaxoxmeHue B mpupoae u
Ouosoruueckas poiib HEJUT0103bl. CpaBHEHHE CBOMCTB KpaxMaia U HEeJUTI0I03bI.

JemoHCcTpanuu

OO0pa3ibl YIiIeBOAOB U U3IEIUNA U3 HUX.

[Tonyyenue caxapara KaJbliMs U BbIJICJICHUE Caxapo3bl U3 PaCTBOpPA caxapara KaJbI[usl.

B3anMopeicTBre TIIFOKO3bI C YKCHHCEPHUCTOM KUCIOTOM.

OTHoIIeHHE pacTBOPOB caxapo3bl U MaabTo3bl K CU(OH),mpu HarpeBaHum.

O3znakomieHue ¢ GU3NUeCKUMU CBOMCTBAMH KpaxMalia U IeJITI0I03bI.

HaOyxanue 1emntono3bl 1 Kpaxmaia B BOJE.

[TomyueHnue TpUHUTpPATA LEIITIOI03bI.

Kosneknus BOJIOKOH.

JlabopaTopHbIE ONBITHI

O3HakoMJIeHHUE ¢ (PU3UYECKUMH CBOMNCTBAMHU TITFOKO3bI (aIITEYHAS YITAKOBKA, TAOJICTKH).

KucnoTHbIi ruaposn3 caxapossl.

3HAKOMCTBO C 00pa3IaMHu MOJIMCAaXapHUIOB.

OO0napyxeHrue Kpaxmajga ¢ TOMOIIbIO KadyecTBEHHOW peakuuu B Meze, XxJjebe, Horypre,
MaprapuHe, MaKapOHHBIX U3/ICNUAX, KPYIax.

[TpakTHyeckue 3aHITHS

Peakius «cepebpsiHOrO 3epkaiay TOK03bl. B3anMoaeicTBUE TIIIOKO3bI ¢ THAPOKCUIOM MEIn
(1) mpu pa3auYHBIX TEMIEpaTypax.

JleticTBME aMMHAaYHOTO pacTBOpa OKCHAa cepedpa Ha caxapo3y.

OO6HapysxeHue J1akTo3bl B MoJoke. [leiicTBue iioaa Ha Kpaxmal.

1.11. Amunol, amunoxkuciomol, 6eaxu

Knaccudpukanus u wnzomepust amuHoB. Ilonstue o0 amunax. IlepBuuHble, BTOpUYHBIE U
TpeTuuHble aMuHbl. Kiaccupukanmus amMMHOB 1O THUIY YIVIEBOAOPOAHOTO paauvKala M YUCIY
aMUHOTPYII B MoJjieKkyJse. ['omomornyeckue psiibl MpeneiabHbIX anu(aTuyecKux M apoMaTHUYEeCKHX
aMHUHOB, H30MEpHs U HOMEHKIIATYpA.

XvMHYeCKHe CBOMCTBA aMHMHOB. AMHUHBI KaK OpraHMYECKHE OCHOBAHMS, MX CpaBHEHHE C
aMMHaKOM U JPYTMMHM HEOPraHWYECKUMH OCHOBaHUAMU. CpaBHEHHE XUMHUYECKMX CBOMHCTB
anudaTuyecKux M apoMaThyeckux aMuHOB. OOpa3zoBaHuEe amuI0B. AHWIMHOBBIE KpPaCUTEIH.
[TonsiTve 0 cUHTETHYECKUX BOJIOKHAX. [lonraMupl M NoIMaMuAHbIE CHHTETUYECKUE BOJIOKHA.

[Tpumenenue u noiayyenue aMuHoB. [lomyuenue amunoB. Pabotel H. H. 3ununa.

AmuHokHcHOTHL. [loHsATHE 00 aMHHOKHCIIOTAaX, UX Kiaccuukamus U cTpoeHue. Onrudeckas
M30MEPHUST a-aMHHOKHUCIOT. HoMmeHknaTypa amMuUHOKHUCIOT. [[BOWCTBEHHOCTh KHCJIOTHO-OCHOBHBIX
CBOMCTB aMMHOKHCIIOT U €€ IPUYUHBI. bunosnspHsie noHbl. Peakuinn konaeHcauuu. [lentuanas cBs3b.
CuHTreTn4eckre BOJIOKHA: KalpoH, 3HaHT. Knaccudukauus BonokoH. [lonydeHne aMMHOKHMCIIOT, MX
npUMeHeHHe U OuoJornyeckas pyHKIus.

benku. benku kak npupoaHsle nonuMepsl. [lepBuyHas, BropuyHasi, TpeTUYHAsl U YeTBEPTUYHAS
CTPYKTYpbI O6enKoB. PUOPHIUISIpHBIE U TIO0YIsIpHBIe OeKki. XUMHUYECKHEe CBOMCTBA OEJIKOB: FTOPEHHUE,
JIeHaTypalusi, TUIPOJIN3, KaueCTBEHHbIe (I[BETHbIEC) peakluuu. buonornyeckue QyHKIUH OENKOB, UX
3Ha4yeHue. benku kak komMnoHeHT nuiny. [IpoGiema GeKOBOro rojoAaHus U MMyTH €€ peleHHs.

JeMoHCcTpanyu



®dusnueckue CBOWCTBA METHUJIAMHUHA: arperaTHOe COCTOSTHUE, IIBET, 3alax, OTHOIICHHUE K BOJIC.
I'openue metriiamuHa.

BzaumMoneiicTBre aHUIMHA U METHUIAMHHA C BOJAOH U KUCIIOTaMHU.

OkpammBaHue TKaHeH aHUJIMHOBBIMHU KPACUTEIISIMHU.

O6HapyxeHre QyHKIIMOHAIBHBIX TPYIIT B MOJIEKYIaX aMUHOKHUCIIOT.

Heurpanuzanus menoun aMMHOKHCIOTOM.

Heiitpanu3zanus KUCIOTHI aMUHOKHUCIOTOM.

PactBopeHue 1 ocakieHHE OCIIKOB.

JlaGopaTopHbI€ OMBITHI

N3rorosieHue mapoCcTepKHEBBIX 1 00BEMHBIX MOJICNIE N30MEPHBIX AMHHOB.

PactBopenune OeJIKOB B BOJIC M UX KOATYJISIIHS.

Ob6Hnapy:xenue Oenka B KypuHOM SIHIIE U MOJIOKE.

[IpakTrueckue 3aHATUS

OO6pa3zoBaHue coleil anniiHa. bpomupoBanue aHWIMHA.

OO6pa3oBanue coseii riunuHa. [loydenre MeTHON COJIM TIIHITMHA.

Henarypanus Oenka. L[BeTHBIE peakiiuu OEIKOB.

1.12. A3zomcooeporcawue cemepoyukiuyecKue coeouHeHus.
Hyxneunosvie kuciomol

HyknennoBbie kucnotel. HyKiIeMHOBBIE KUCIOTHI KaK MPUPOJHBbIE OoJUMEpPbL. HykneoTuasl, ux
crtpoenue, npumepbl. AT® u AJ/[®, ux B3auMonpeBpalleHue U posib ATOr0 Ipolecca B MPUPOJIE.
[Monsarue [IHK u PHK. Crpoenue JIHK, ee nepBuunast u Bropuunas ctpykrypa. Paborer ®.Kpuka u
J.Yorcona. KommiemeHTapHOCTh a30TUCTBIX ocHOBaHuH. Peruukanust JJTHK. Ocobennoctu crpoenus
PHK. Tumner PHK u ux 6uonornueckue Gpynknuu. [ToHstue o TpomyHom kojie (koaoHe). buocunres
Oenka B >KMBOHM KieTke. ['eHHas wHkeHepusi u OumorexHojorusi. TpaHCreHHble (OpPMBI PacTeHUU U
JKUBOTHBIX.

JlemoHcTparuu

Moenu MOJEKYJT BAXKHENIIUX TETEPOLIMKIIOB.

Konnekuus rerepounKIMYecKUX COeAMHEHUH.

[elicTBre pacTBOpa MUPUINHA HA UHIUKATOD.

B3anmoneicTere nupuanuHa ¢ CONSTHONM KUCIOTOM.

Mogens wMonexynsl JHK, nemoHcTpanus mNOpuUHOMNA KOMIUIEMEHTAPHOCTH a30THUCTBIX
OCHOBAaHUM.

OO6pa3iibl TPOAYKTOB MUTAHUS U3 TPAHCTCHHBIX ()OPM PACTECHUHN U )KUBOTHBIX.

JlexapcTBa U mpenaparsl, H3rOTOBJICHHbBIE METOIaMU T€HHOW MH)KEHEPUH M OMOTEXHOJIOTHH.

JlaGopaTopHbIii OTIBIT

HzroroBneHne 00beMHBIX U MAPOCTEP>KHEBBIX MOJIETEH a30TUCTHIX T€TEPOIUKIIOB.

1.13. Buonozuuecku akmueHnvle coeOuHeHus

®epmenTsl. [ToHATHE O depMeHTax Kak 0 OMOJIOTMYECKHX KaTaau3aTopax OelKoBOH MPHUPOJIBL.
Oco0OeHHOCTH CTPOEHHS M CBOMCTB B CpaBHEHMHM C HEOPraHMYECKMMM KaTalu3aTopamH.
Knaccudukanus ¢epmentoB. OCOOEHHOCTH CTPOEHUS U CBOWCTB ()EPMEHTOB: CEJIEKTHBHOCTh U
3¢ pexTUBHOCTh. 3aBUCHMOCTh AKTHUBHOCTU (epMEHTOB OT Temmeparypbl U pH cpeabl. 3HaueHue
(depMeHTOB B OMOJIOTUH U IPUMEHEHUE B IPOMBIIUIEHHOCTH.

Buramunsl. [lonstue o Buramunax. x knaccudukanus u obo3znauenue. Hopma notpebnenus
BUTaMHMHOB. BojopactBopumsie (Ha npumepe ButamMmuHoB C, rpynnsl B u P) u xkupopactBoprumseie (Ha
npumepe BUTaMMHOB A, Du E). ABuTaMUHO3BI, THUNEPBUTAMMHO3bI M THUIOBUTAMHUHO3bI, HUX
npoQHIaKTHKA.

I'opmonsbl. [loHsITHE O rOpMOHax Kak OMOJIOTMYECKH AKTHUBHBIX BEUIECTBAaX, BBIMOJIHSIONIIUX
SH/IOKPUHHYIO PETYJISAIMIO KU3HEAEATEIbHOCTH opranu3mMoB. Kiaccudukaysi ropMOHOB: CTEpOU/IHI,



MIPOU3BOJHBIE AMUHOKHUCIIOT, MOJIUMENTHAHBIE U OeNKoBble TOPMOHBI. OTIENbHbBIE MPEICTABUTEIN:
ACTPAAMOI, TECTOCTEPOH, HHCYJIMH, aJIpECHAIIHH.

JlexkapctBa. IloHsiTHE O JekapcTBax Kak XHMHOTEpameBTHUYECKHX IMpernapaTax. Kpatkue
UCTOPUYECKHE CBEICHUS O BO3HUKHOBEHWU U PA3BUTUU XHUMHOTEpAnuu. ['pymnmbl JIeKapCTB:
cynbdamuabl (CTPENTOIU ), aHTUOMOTHKY (TMICHUIMIIINH), aHTUITUPETUKH (aCIIUPHUH), aHAIBI€TUKU
(aHanmprun). MexaHHM3M JICWCTBHUS HEKOTOPBIX JIGKAPCTBEHHBIX IIPEMapaToB, CTPOCHHUE MOJICKYII,
IPOTHO3MPOBAHUE CBOICTB HAa OCHOBE aHall3a XHMHMYECKOTO CTPOEHHUs. AHTHOMOTHUKH, WX
KJIaCCHU(UKALUs TI0 CTPOCHHIO, TUIy U CIEKTPY JeHCTBUA. be3omacHble CrMOCOObI MPUMEHEHUS,
JIEKapCTBEHHbIE (POPMBL.

JeMmoHCcTpanuu

CpaBuenue ckopoctu pasznoxenus HoO, mox nelictBuem ¢depmeHTa KaTajla3bl U HEOpP-
raanueckux katanuzaropos: Kl, FeCls, MnO,.

OO6pa3ibl BUTAMUHHBIX [IPENapaToB.

[ToniuBUTAMUHBI.

Wnmoctpanuu Gororpaduil ;kMBOTHBIX ¢ pa3IMYHBIMU (pOpMaMHU aBUTaMHUHO30B.

[TnakaT ¢ M300pakeHNUEM CTPYKTYPHBIX (hOPMYIT 3CTpainoiia, TECTOCTEPOHA, aIpEeHAINHA.

BzaumopeiictBue aapenanuna ¢ pactsopom FeCls.

benkoas npupoaa nHCynuHa (I[BETHAS peakiys Ha OCJIKH).

[InakaTel wiM KoAorpaMMbl ¢ ¢opMylaMu amuaa CyiabGaHUIOBON KHUCIOTHI, AUTHAPO-
(dosmeBoi M IOKHON TUTHAPOPOTUEBON KUCIIOT, OCH3UITICHUIIMIUTHHA, TETPAIIUKIINHA, epoTakcuma,
acnupuHa.

JlaGopaTopHBIE OIBITHI

HcnpiTanue pacTBOPUMOCTH apeHaINHa B BOJE M COJITHON KUCIIOTE.

OOHapy)XeHne acliuprHa B TOTOBOM JIEKAPCTBEHHOMU (hopMme.

[TpakTHyeckue 3aHITHS

OO0napyxeHrue BUTaMHHA A B TojicoiHeYHOM Macie. OOHapyxeHue ButamMuHa C B S0JI0UHOM
coke. Omnpenenenue ButTaMuua DB ppIObEM JKUpE WM KYPUHOM KEITKE.

JelicTBue aMHIIO3BI CIIFOHBI Ha KpaxMmall. JlefcTBHE NEeruApOreHa3bl Ha METUJICHOBBIA CHHUMU.
JleiicTBre kaTana3bl Ha MIEPOKCH]T BOJOPOAA.

AHanM3 JIEKapCTBEHHBIX IMPEMapaToB, TPOM3BOJHBIX CAIHUIMIOBOM KHUCIOTHL. ~AHAIU3
JIEKapCTBEHHBIX MPenapaToB, MPOU3BOJHBIX n-aMUHO(EHOMA.

2. OO011ast 1 HeOpraHMUyecKasi XUMHSI

2.1. Xumus — Hayka o éewecmeax

Cocras BeniecTBa. XUMHYECKHE 371eMeHThl. CIOCOObI CYIIECTBOBAHUSI XMMHUECKUX AJIEMEHTOB:
aTOMBI, MPOCTBIE U CJOXHbBIE BellecTBa. BemiecTBa MOCTOSHHOTO U MEPEMEHHOTO COCTaBa. 3aKOH
MIOCTOSTHCTBA COCTaBa BEILECTB. BelmiecTBa MONEKYJISIpHOTO U HEMOJIEKYJISIPHOTO cTpoeHust. CriocoOsl
0TOOpa)KeHHsI MOJIEKYII: MOJIEKYJISpHBIE U CTPYKTYPHbIE (POPMYIIbI; IIAPOCTEPKHEBBIE U MACHITAOHbIE
npoctpancTBeHHble (CTioapTa — bpurineba) Moaenu MojeKkyil.

N3mepenue BemectBa. Macca aTOMOB U MoJieKyJl. ATOMHas eMHMLA MacChl. OTHOCUTENIbHBIE
aTOMHasi 1 MOJIEKYJIsipHast Macchl. Komm4ecTBO BeliecTBa M €AMHUIIBI €r0 H3MEPEHUs: MOJIb, MMOJIb,
kMoJib. Uncno ABorazipo. MosnsipHas macca.

ArperaTHbple COCTOSIHHS BEIECTBA. [Beplroe (KpUCTAUIMYecKoe W aMop(HOE), >KHUIKOE H
ra3oo0pa3Hoe arperaTHbIe COCTOSHHS BEIEeCTBAa. 3aKOH ABOraJpo MU €ro cieicTBUs. MosspHbINA
00beM BemecTB B Ta3000pa3HOM cocTOSHUH. OOBEIWHEHHBINH Ta30BBIA 3aKOH W ypaBHCHHE
MenneneeBa — KnaneiipoHa.

Cmecu BemiecTB. Paznmuumsi MEXIy CMeCIMH M XUMHYECKUMHU COEIWHEHHWsSMH. MaccoBas U
00BbEeMHas 10JI1 KOMIIOHEHTOB CMECH.

JemMoHCcTpanyu

OnbITHl, HIUTIOCTPUPYIOIINE 3aKOH COXPAaHEHUS MacChl BELIECTB.

Habop mozeneit aTOMOB ¥ MOJIEKYJI.

Hexotopsle BemiecTBa KOJIM4eCTBOM B 1 MOJIb.



Mopenb MOISIpHOTO 00OBhEMa Tra30B.

[IpakTrueckue 3aHATUS

W3rorosneHue Mojiesiel MOJIEKYJ HEKOTOPhIX OPraHUYECKUX U HEOPraHUYECKUX BEIIECTB.
OuncTka BemecTB (pUIbTPOBaHWEM M JUCTWILIAIMEH. OUNCTKA BEIECTB NEPEKPUCTATIIN3ALUECH.

2.2 Cmpoenue amoma

AToM — cioxHas dYactuma. JlokazareiahCTBa CJIOXKHOCTH CTPOCHHSI aTOMa: KaTOJHBIE U
PEHTTreHOBCKUE J1yud, (oTodh(DEKT, paliOaKTUBHOCTD, JIEKTPOIIU3.

[Tnanerapras mouenr atoma 3. Pesepdopaa. Ctpoenme aroma no H. Bopy. CoBpemeHHBIC
MPEJICTaBICHUs O CTPOCHUU aToMa. KoprycKynsspHO-BOJIHOBOM Ayalll3M YacTHI] MUKPOMUDA.

CocraB atoMHOTO siipa. HykiioHbI: IpOTOHBI U HEUTPOHBI. M30TOMBI M HYKJIUBI. Y CTOWYUBOCTh
anep.

DnekTpoHHass 000104yka aroMoB. [loHsATHE 00 3IEKTPOHHOHOPOUTATN U AJIEKTPOHHOM OOJIaKe.
KBanrtoBble umncina: rimaBHoe, opOutaisbHoe (1MOOOYHOE), MarHUTHOE M CIHMHOBOE. Pacmpenenenue
AJIEKTPOHOB TI0 YHEPTETHYECKUM YPOBHSIM, TIOJTYPOBHSM M OPOUTAIISIM B COOTBETCTBHH C MPUHITUTIOM
HauMeHbIIel SHepruu, npuHmnoM [laynu u npasuiom ['yaaa. DnekTpoHHbIE KOHPUTYpaLlid aTOMOB
XUMHUYECKHX JJIEMEHTOB.

BaneHTHble BO3SMOKHOCTH aTOMOB XMMHUYECKUX JIEMEHTOB.

DnekTpoHHas KiIacCU(DUKAIMSI XUMHUSCKHUX JIEMEHTOB: S-, P-, -, f-amemMeHTHI.

JeMmoHcTpanuun

dotorpdexr.

Monenu opOuTaneit pa3auaHon (GOpPMBI.

JlabopaTopHBbIil ONBIT

HaGroieHne CHeKTpoOB UCIYCKAHHUS W TIOTJIONICHUS COCIWHEHUN XUMHUYECKHX JJIEMEHTOB C
MOMOIIbIO CLIEKTPOCKOMA.

2.3. Tlepuoouueckuii 3axon u Ilepuoouueckas cucmema Xumudeckux
onemenmos /. . Menoeneesa

OTKpBITHE TNEPUOAMYECKOro 3akoHa. [IpeanmochlIKM: HaKoILUIeHHE  (haKTOJOTHUYECKOIro
MmaTepuana, pabotsl npeamectBeHHUKOB (M. B. JleGepeiinepa, A. D.1llankyptya, [Ixx.A.Hpronenaca,
JLYO.Meiiepa), cheszn xumukoB B Kaprncpys, nuunoctasie kadectBa . V1. Menneneea. Otkpoitue /.
N. MenneneesbiM [ leproanyeckoro 3akoHa.

[Tepuonnueckuit 3akoH U cTrpoeHue aroma. M3orombl. COBpeMEHHOE MOHATHE XUMHUYECKOTO
anemenTa. 3akoHoMepHOCTh [. Mo3mu. CoBpemenHas (opmymupoBka Ilepromnyeckoro 3aKoHa.
ITepronnueckas cucrema u crpoeHre aromMa. OU3NYECKUN CMBICT MOPSAKOBOTO HOMEpa 3JIEMEHTOB,
HOMEPOB Tpynnbel U nepuojsa. Ilepuognueckoe HM3MEHEHHE CBOWMCTB 3JIEMEHTOB: pajdyca aToma;
SHEPrud HOHM3ALMHU; JJIEKTPOOTPUUATEIBHOCTH. [IpUUMHBI U3MEHEHHS METAIUIMYECKUX U
HEMETa/UIMYECKUX CBOMCTB DJIEMEHTOB B TpYyIIax MW IEPUOJaX, B TOM 4YHCIEe OONBIIMX U
cBepxOoipmmx. 3Hauenue llepuommyeckoro 3akoHa u IlepuognMveckoil CHUCTEMBI XUMHUYECKHX
aneMeHToB /1. 1. Menaeneesa s pa3BUTHS HAYKU U IOHUMAHUS XMMUYECKOW KapTUHBI MUPA.

JeMoHCcTpanuu

Pasnuunple BapuanThl Tabmuubl [lepuoanueckoil cucreMbl xumudeckux snemeHntoB J[. U.
Menpaeneena.

OO0pa3ibl TPOCTHIX BEIIECTB OKCHAOB U THUAPOKCHIOB 3neMeHToB |llmeprona.

JlaGopaTopHBI OTIBIT

CpaBHeHUE CBOWCTB MPOCTHIX BEIIECTB, OKCHIOB U TUIPOKCUI0B dneMeHToB |llmepuona.

2.4. Cmpoenue sewjecmea

IlomsgTne O XHMHYECKOM CBS3M. THIBI XHUMHYCCKMX CBS3CH: KOBaJICHTHAs, MOHHAsi,
METAJIMYECKasi U BOJIOPOIHAS.



KoBasieHTHast xumudeckas CBs3b. J[Ba MexaHuW3Ma 0Opa3oBaHUsSI ATOW CBSI3M: OOMEHHBIN H
JIOHOPHO-aKUENTOPHbIA. OCHOBHBIE MapaMeTPhl 3TOrO TUIIA CBSI3U: JITTMHA, POYHOCTb, YTOJ CBSI3HU WU
BAJICHTHbIN yroia. OCHOBHBIE CBOMCTBAa KOBAJIEHTHOH CBSI3U: HACBILIEHHOCTb, MOJSIPU3YEMOCTh WU
MPOYHOCTh. DJICKTPOOTPHUIATEILHOCTh U KJIACCU(DUKAINS KOBAJICHTHBIX CBSI3€H MO 3TOMY MPHU3HAKY:
MOJIIpHAsl ¥ HETOJIApHAsl KOBAJIEHTHBIE CBSI3U. [I0MSpHOCTH CBSA3M M MOJSAPHOCTH MOJeKyibl. Crocod
MEPEeKPBIBAHUS DJIGKTPOHHBIX OpOUTANeld W KiIacCU(pUKAIMA KOBAJCHTHBIX CBS3€H IO 3TOMY
MPU3HAKY: CT- U M-CBSA3U. KpaTHOCTh KOBaJEHTHBIX CBsI3€ U KJacCU(PUKALUS UX MO 3TOMY MIPU3HAKY:
OJIMHApHBIE, JIBOMHBIC, TPOUHBIC, TOJYTOPHBIC. THUIBI KPUCTAJUIMUYECKUX PEHIETOK y BEIIECTB C 3THUM
TUIIOM CBSI3M: AaTOMHBIE M MOJIEKYJIsipHble. DPU3MUYECKHE CBOMCTBA BEIIECTB C O3TUMH KpH-
CTANIMYECKUMU PEIICTKaMHU.

Nonnas xumudeckas cBsizb. KpaliHuil ciydail KOBaJE€HTHOM MOJSPHOM CBsI3M. MexaHu3m
o0Opa3oBaHMsl MOHHOM CBsA3U. MOHHBIE KpUCTAJUIMUECKHUE PEIIETKH M CBOICTBA BEIIECTB C TaKUMU
KpUCTaJUIaMHU.

Metamnueckass XuMHYecKas CBsS3b. OcCOOBIM THUN XHUMHYECKOW CBSI3M, CYIICCTBYIOIIUN B
MeTaJlJlax W cIUlaBaXx. Ee OTaMuyug M CXOJCTBO C KOBAJIGHTHOM M MOHHOM cBs3siMu. CBoOMCTBa
METAJUIMYECKON CBS3U. METaNIMueCKUe KPUCTAJUIMYECKUE PELIETKH M CBOMCTBA BEIIECTB C TAKUMH
KpUCTaJUIaMHU.

Bomopoanas xuMmudeckas CBs3b. MexaHHU3M 0Opa3oBaHHs Takoil cBsi3u. Ee kimaccudukanms:
MEXMOJIEKYJIIpHAs U BHYTPUMOJIEKYJISIPHAST BOJAOPOJHbBIE CBSI3U. MOJEKYJISApHBIE KPUCTANIMUECKUE
peIETKN JIg 3TOro TUMa CBs3u. DU3NYECKUE CBOMCTBAa BEIIECTB C BOJAOPOJHOM CBA3BIO.
Buonorudeckast poib BOIOPOAHBIX CBSI3€H B OPraHU3alUU CTPYKTYP OMOIMOINMEPOB.

Enunas mpuposa XMMHUYECKUX CBS3CH: HAIMYKE PA3IUYHBIX TUIIOB CBS3€H B OJHOM BEIIECTBE,
1epexo/] OJTHOTO TUIA CBSA3HU B APYTOM U T. II.

KommiekcoobpaszoBanue. [ToHSITHE O KOMIUIEKCHBIX COSAMHCHUSAX. KOOpAMHANMOHHOE YHUCIIO
KOMIUIeKcOooOpa3zoBatens. BHyTpeHHsist 1 BHenIHss cdepa KoMmIiekcoB. HoMeHKIaTypa KOMIIEKCHBIX
coequHeHui. MIx 3HadeHue.

JlemoHcTparuu

Mojenu MOJEKyYJT pa3IMuHON APXUTEKTYPBI.

Mopenu U3 BO3AYIIHBIX IIAPOB MPOCTPAHCTBEHHOT'O PACIOJIOKEHHS SP-, sz-, sp3- TUOPHUIHBIX
opOuTaeil.

Mopenu KpUCTAIUTMYECKUX PELIETOK PA3IMYHOrO THIIA.

Mopnenn monexyn JJHK u Genka.

JlabopaTopHbIE OMBITHI

B3aumoseiicTBue MHOIOATOMHBIX CIIUPTOB € (DETMHTOBOM HKHUAKOCTBIO.

KauecTBeHHbIe peakliii Ha HOHBI Fe?+ u Fe3+.

2.5. Tonumepuol

Heoprannueckue nonumepsl. [loaumepsl — mpoCThie BEMIECTBA C ATOMHOM KPUCTAIIINYECKON
pelIeTKON: aJJIOTPOIIHBbIE BUAOM3MEHEHMs yriaeponaa (anma3, rpadut, KapOuH, ¢ysuiepeH,
B3aMMOCBS3b THOpUAM3AIMN OpOUTAlel y aToOMOB YIJepoja C MPOCTPAHCTBEHHBIM CTPOCHHEM
QIIOTPONHBIX MOJU(UKALUN); CeleH M TeJUlyp LEeNOYeYHOro cTpoeHus. [lonmMmepbl — ClIOKHBIE
BEIIECTBA C ATOMHOW KPUCTAJUIMUECKON pEIIeTKON: KBapll, KpeMHE3eM (JIMOKCUIHbIE COEAMHEHUS
KpEMHHUS), KOPYHJ (OKCHJ alIOMUHMS) U aTOMOCHJIMKATHI (TIOJIEBBIE INMATHI, CIIOJA, KAOJUH).
Munepainbl 1 ropssie nopojsl. Cepa miactudeckas. MHUHepaabHOE BOJOKHO — acOecT. 3HaueHHe
HEOPraHMYECKUX MPHUPOIHBIX MOJUMEPOB B (OPMHUPOBAHUM OJHOM M3 TEOJIOTMYECKUX O000JI0YeK
3eMiu — JIUTOChEpHI.

Opranunyeckue mnonuMepbl. CrocoObl MX MONYyYEHMS: pPEaKUH MOIMMEpHU3allid U PEeaKIuH
noyiMKoHAeHcauu. CTpPyKTypbl MOJIMMEPOB: JIMHEHHBIE, PA3BETBICHHBIE W IPOCTPaHCTBEHHBIE.
CTpyKTypupOBaHHE TOJMMEPOB: BYJIKAHMU3AlMsA KaydyKoB, mJyOjieHHe OeJKOB, OTBEp)KIACHUE
MTOJINKOHICHCALIMOHHBIX ITOJIMMEPOB.

Knaccugukaius nojmmMepoB 1o pa3inyHbIM IpU3HAKAM.



JeMoHcTpanu

Komnnekuuu miaactmacc, KaydykoB, BOJOKOH, MUHEPAJIOB U TOPHBIX MOPOJI.

MuHepanbHOE BOJIOKHO — acOecT — M U3CNIUs U3 HETO.

Mopenu moaekyn 6enxos, JIHK, PHK.

JlaGopaTopHbI€ OMBITHI

O3HakoMJICHUE C 0Opa3liaMHu IJIACTMACC, BOJIOKOH, Kay4yKOB, MUHEPAJIOB U TOPHBIX ITOPO/I.

IIpoBepka miacTMacc Ha 3JIEKTPUUECKYIO MTPOBOJUMOCTD, TOPHOYECTh, OTHOIIEHUE K PacTBOpaM
KHCJIOT, IIEIOYC U OKUCIUTEIICH.

CpaBHEHHE CBOMCTB TEPMOPEAKTUBHBIX M TEPMOIUIACTUYHBIX IJIACTMACC.

[Tonydyenue HUTEN U3 KaTPOHOBOM WJIM JIABCAHOBOM CMOJIBI.

OOGHapyxeHue XJiopa B MOJUBUHIIXJIOPHUJIE.

2.6. Jlucnepcuule cucmemul

[Tonstue o aucnepcHbix cucremax. Kmaccudukanus AUCIEPCHBIX CUCTEM B 3aBHCHUMOCTH OT
arperaTHoOro COCTOSHUS AUCIIEPCHOHHOMN Cpebl U JUCTIEPCHOM (a3bl, a TAKXKE MO pa3Mepy X YaCTHII.
['pyOonucnepcHble CHUCTEMbI: AMYIbCUU U CYCHEH3MU. TOHKOIUCHEPCHBIE CHUCTEMBI: KOJUIOMIHBIC
(307 ¥ TeNIM) U UCTUHHBIC (MOJICKYJSPHBIC, MOJICKYJISIPHO-UOHHBIE W HMOHHBIE). Dddext Tunmas.
Koarynsauus B kosutouaHbix pactBopax. CUHEpE3HC B ressix.

3Ha4YeHHE IUCIIEPCHBIX CUCTEM B )KMBOM M HEKUBOUW MPUPOJIE U IPAKTUUYECKON HKU3HU YEIOBEKA.
DOMYJIBCUU U CYCIIEH3UHU B CTPOUTENIbCTBE, MUIEBON M MEIUIIMHCKOMN MPOMBIIIIEHHOCTH, KOCMETHKE.
buonornueckne, MEIUIMHCKUE U TEXHOJIOTMYECKUE 30JM. 3HAUEHHE Telied B OpraHu3aluu >KUBOU
MaTepuu. buonoruveckue, MUINEBbIC, MEIUIIMHCKIE, KOocMeTHueckue reiun. CuHepe3uc Kak (aktop,
ONpENENAOMNUNA CPOK TOJHOCTM MPOAYKIIMUM Ha OCHOBEe reneil. CBepThiBAaHME KPOBH Kak
OMOJIOTMUYECKUUCHUHEPE3HUC, €T0 3HAUYCHUE.

JlemoHcTparuu

Buapl qucnepcHbIX CUCTEM M UX XapaKTEepPHBIC MPU3HAKHY.

[TpoxoxkaeHue ayda cBeTa 4yepe3 KOJUIOUAHbIE U UCTUHHBIE pacTBOpHI (3 ekt Tunmans).

JlaGopaTopHBIE OIBITHI

[Tomyuenue cycreH3uu cepbl U KaHU(OIH.

[Tomy4yeHue 3MynbCUU PACTUTEIHHOTO Maciia U OeH30J1a.

[Tomryuenue 3054 kpaxmana. [Toxydenue 30515 cepsl U3 THOCYIb(aTa HATPHSL.

2.7. Xumuuecxue peaxyuu

Knaccudukaius XuMHUYECKUX peakiiii B OpraHudeckoi U Heopranudeckoi xumuu. [Tonstue o
XUMHUYECKOM peakiuu. Peakumu, wuaymme Oe3 HM3MEHEHMs] KaueCTBEHHOIO COCTaBa BEIECTB:
JUIOTpONM3alMsa U u3oMepusanus. Peakiuu, uaymuye ¢ N3MEHEHHEM COCTaBa BEIIECTB: 110 YUCIY U
XapaKkTepy pearupymomux M o00pa3yrolMXxcs BeLIECTB (pa3lloKEHMs, COEAMHEHHUs, 3aMelleHus,
0o0MEHa); MO0 M3MEHEHMIO CTENEHEH OKMCIEHHS 3JIEMEHTOB (OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHbBIE U
HEOKHUCIIUTEIbHO-BOCCTAHOBUTENIbHbIE ~ peakluu); 1o  TemaoBoMy  3ddexty  (3k30- H
SHAOTEepMHUECKHe); Mo ((a3e (roMo- M TETEepPOreHHbIE); MO HampaBleHUI0 (OOpaTUMbIe W
HeoOpaTUMBbIE); IO HCMHOJIb30BAaHUIO Karaju3aTopa (KaTaJUTHYECKHE M HEKaTaUTHYECKHE); IO
MeXaHU3MYy (paJuKalbHble, MOJIEKYJIIPHbIE U HOHHBIE).

BeposTHOCTh IpOTEKaHUSI XUMUYECKUX peakUunid. BHyTpeHHssa sHeprus, sHTanbnus. TennoBon
b dexT XUMUYECKHX peakiuid. TepMoxumuueckue ypaBHeHus. CTaHAApTHAsS SHTAIBNUSA pEaKUid U
obpazoBanmus BemiecTB. 3akoH [. W. ['ecca u ero cieacTBusi. DHTPOMHSI.

Ckopocts xummyeckux peakuuid. Ilonsitue o ckopoctu peakuuid. CKOpOCTb TOMO- H
reTepOreHHOMN peakIuu. JHEPrys aKTUBAIWH.

@axTophl, BIUAIOLIME HA CKOPOCTh XMMUYECKOW peakuuu. [Ipupona pearnpyrommux BEIIECTB.
Temmneparypa (3akoH Bant — Todda). Konmentpanms. Karammzaropsl W KaTaam3: TroMo- |
TETEPOreHHbI, UX MeXaHu3Mbl. DEpMEHTHI, UX CPAaBHEHUE C HEOPraHMYECKHMHU KaTalu3aTOpaMH.
3aBUCHUMOCTh CKOPOCTH PEaKIUii OT OBEPXHOCTH COIPUKOCHOBEHUS PEarupyroIINX BELIECTB.



OO6paTuMOCTh XMMHUYECKHX pEakIuid. XHUMHUYECKoe paBHOBecue. [loHSATHE O XUMHUYECKOM
paBHOBecuU. PaBHOBECHBbIE KOHUEHTpalUu. /[MHAMUYHOCTH XMMHUYECKOro paBHOBecusi. MDakTophl,
BIMSIOUIME Ha CMEIICHHE pPAaBHOBECHA: KOHIEHTpalus, JaBlieHUue, TeMmieparypa (IpUHLHII
JlelllaTenne).

JeMmoHcTpanu

[TpeBparienne kpacHoro Gocdopa B OEIbIil; KHCIOPOIa B 030H.

Mopenu 6yrana u u3o0yTaHa.

[Tonydyenue kucnopoja U3 NepoKcuaa BoJA0POIa U BOAbL; JETUapaTalys 3TaHOIa.

[enouka npeBpamennii P * P,Os * H3zPOy; cBOMCTBa YKCYCHON KUCIIOTBI, pEaKLMU, UAYIIHE C
00pa3oBaHMEM OCaJKa, ra3a U BOJbI, CBOMCTBA METANIOB, OKUCJICHUE ajJbJEeTru/ia B KUCIOTY U CIIUpTa
B QJIbJICTH/I.

Peakiuu ropeHus; peakuuy >HAOTEPMHUYECKHE HA MPUMEPE PEaKIMHU Pa3iioKeHHs (3TaHoJIa,
KaJTUIHHON CeNUTphl, OMXpoMaTra aMMOHHS) M DK30TE€pMUYECKHE Ha MpUMEpE peakUuid COoeIMHEHUs
(oOecuBeunBaHre OPOMHOHM BOJIBI M PAcTBOpA MEpPMaHTaHATa Kallds ITHICHOM, TalllCHHE WU3BECTH U
Jp.).

BzaumopeiicTBue HMHKA ¢ pacCTBOPAMH COJITHOM M CEPHOM KUCJIOT MPHU PA3HbIX TEMIIEPATypax,
pPa3HBIX KOHIICHTPALUSAX COJITHON KUCIIOTHI, Pa3OKEHUE MEPOKCUAA KHCIOPOaa ¢ MOMOIIBI0 OKCHIA
maprania (IV), katanasbl CBIpOro Msica U CHIPOTro KapTodersi.

BzaumopeiicTBie nMHKa pa3aIuvHON MOBEPXHOCTH (IIOPOILKA, BTN, TPAHYI) C KUCIOTOM.

Mogenp «KUISIErO CIOS.

CwmelieHre paBHOBECUS B CUCTEME: Fe’+ + 3 CNS'<—>Fe(CNS)3; oMbLIeHHE KUPOB, PEAKIIUN
TepUDUKAIIIH.

3aBUCHUMOCTh CTETICHHU AJIEKTPOIUTUUECKON JUCCOIUAIIMN YKCYCHON KUCTIOTHI OT pa30aBiIeHuUs.

CpaBuenue cBoiictB 0,1 H pacTBOpoB cepHOI M CEpHUCTON KUCIIOT; MypaBbUHON U YKCYCHOMU
KHUCJIOT; THIPOKCHU/IOB JIUTHUS, HATPUS U KAJIHS.

JlaGopaTopHBIE OIBITHI

[Tomyuenue KucaOpoa pa3ioKeHUeM NepOKCHIa BOJOPOIa U (UITK) IepMaHraHaTa Kajusl.

Peaknuu, wmaymme ¢ oOpa3oBaHMEM OcCagka, ra3a WIA BOABI I OPraHUYECKHX W He-
OpPTaHUYECKUX KUCIOT.

2.8. Pacmeopwi

ITonsiTue o pactBopax. @PuU3HKO-XMMHMUYECKas IPUPOJAa pACTBOPEHUS M PACTBOPOB.
B3aumoneiictBue pacTtBopuUTens M pacTBOPEHHOro BelmiecTBa. PacTBopuMocTh BemiecTB. CriocoOsbl
BBIPQKEHUSI KOHIIEHTpAllMM PacTBOPOB: MaccoBas JI0Jsi PacTBOPEHHOrO BellecTBa (MPOLIEHTHAs),
MOJISIpHAS.

Teopus 2MEKTPONUTHYECKON AMcconUai. MeXaHu3M JHUCCOLMALMY BEIIECTB C Pa3IMYHBIMU
TUIIAMU  XUMHYECKMX CBsized. Bxman pycckux y4yeHBIX B pa3BUTHE IpeACTaBiIeHUN 00
INEKTPONIUTUYECKON  aucconuanud.  OCHOBHBIE — TIOJIOKEHUS  TEOPUM  BJIEKTPOJMTUYECKOU
muccouuanuu. CTeneHb MeKTPOIUTUYECKON auccounanuu U GakTopbl ee 3aBUCUMOCTH. CUIIbHBIE U
CPEIHUE DIIEKTPOJIUTHI.

Huccoumanus Boasl. Bomoponneiii mokaszatens. Cpeaa BOJIHBIX PacTBOPOB 3JIEKTPOJIUTOB.
Peakiiuu oOMeHa B BOAHBIX PACTBOPaXx AJIEKTPOJIUTOB.

I'unponu3 kak oOMeHHbIN npouecc. HeoOpaTumblil TAPOIIN3 OPraHMYECKUX U HEOPTaHUYECKUX
COEIMHEHUH U €ro 3HaUEHHUE B IPAKTUYECKON JEATEIbHOCTH YEJIOBEKA.

OO6patumslii ruaponus coneit. Ctynendarsiii rugponus. [IpakTnyeckoe mpuMeHEHHE THAPOIIN3a.

['maponu3 opraHnYecKux BemecTB (OeNKOB, )KUPOB, YIIIEBOIOB, MONUHYKIEOTHA0B, AT®) 1 ero
Ouosoruueckoe u npakruyeckoe 3HaueHue. OMbUIeHHE KUPOB. Peakius srepudukanuu.

JemoHCcTpanuu

CpaBHeHUE IEKTPONPOBOAHOCTH PACTBOPOB IEKTPOIUTOB.

CwMerieHue paBHOBECHS TUCCOLUAIINN CIIA0BIX KUCIIOT.

WuankaTopsl 1 U3MEHEHUE UX OKPACKH B Pa3HbIX Cpeaax.



CepHOKHCIBIN U (pepMEHTATUBHBIN THIPOJIA3 YTIIEBOIOB.

'uaponu3 kapOOHATOB, CyNb(})AaTOB M CHIIMKATOB IICIOYHBIX MeTaLoB; HUTpaToB cBuHIA (1)
WM LUHKA, XJIOpUJIa aMMOHHUSI.

JlaGopaTopHBIA OIBIT

XapakTep JUCCOLUAIUU PA3TUYHBIX THAPOKCUIOB.

[IpakTuueckoe 3aHsTHE

[TpuroTroBneHne pacTBOPOB Pa3INYHBIX BHIOB KOHIICHTPAIUH.

2.9. OxucaumenbHo-60CCMAHOBUMENbHbBLE peaxkyuu.
3ﬂ€Kﬂ1pOXMMM'-t€CKu€ npoyeccol

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb oOkucieHusd. BoccraHoBurenu wu
okucnutend. OKHUCIEHHME W BOCCTAHOBJICHHME. BakHeWIne OKHUCIUTENIM UM BOCCTAaHOBUTEIIH.
BoccraHoBUTENbHBIE  CBOWMCTBA  METAUIOB —  NOPOCThIX  BewmecTB.  OKUCIUTENbHBIE U
BOCCTAHOBUTEJIbHBIC CBOIMCTBA HEMETAUIOB — MPOCTHIX BEIIECTB. BoccTaHOBUTENBHBIE CBOMCTBA
BEIIECTB, OOpPa30BaHHBIX »dJEMEHTAaMM B HU3MIEH (OTPUIATENBHOW) CTENEHH OKHUCIICHUS.
OkucnuTeNnbHbIE CBONCTBAa BEIIECTB, OOPAa30BAaHHBIX »JJEMEHTAMU B BbICHIEH (TIOJOXKHUTEIBHOMN)
cTenieHn OKucieHus. OKUCIUTENbHBIE U BOCCTAHOBHUTENBHBIE CBOICTBA BELIECTB, OOpPa30BaHHBIX
AJIEMEHTaMH B TPOMEKYTOUHBIX CTETICHSIX OKUCIICHUS.

Knaccudukanus OKUCIUTENbHO-BOCCTAHOBUTENBHBIX peakiuil. Peakiuu MexaroMHOTO U
MEXMOJICKYJIIPHOTO OKUCIIEHUA-BOCCTAHOBIEHUsA. Peakiuu BHYTPUMOJICKYJISPHOTO OKHCIICHUS -
BOCCTaHOBJIEHHMs. Peakiny caMOOKHCIEHUSI-CAMOBOCCTAHOBIICHUS (IUCTIPO-TIOPIIHOHUPOBAHHUS).

MeTonbl COCTaBJICHHS YpPaBHEHHUM OKHCIWTEIbHO-BOCCTAHOBUTEIIBHBIX peakuui. Merton
JNeKTpOHHOTO OamaHca. BnusHHe cpenbl Ha MPOTEKAHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
MIPOLECCOB.

XUMHUYECKUE MCTOYHUKH TOKA. DJEKTPOJHBIE MOTEHLUMANbI. Psi CTaHAAPTHBIX 3IEKTPOIHBIX
MOTEHITMATIOB (DJEKTPOXUMHUECKUN psifl HANpPsDKEHHM MeTauioB). ['albBaHUYECKHE SJIEMEHTHI M
IpUHLUIEI UX paboThl. CocTaBleHUE raibBaHUYECKHUX deMeHTOoB. OOpa3oBaHue rajlbBaHUUYECKHUX Map
IpU XUMHUYECKUX IMporeccax. [ adbBaHUUYECKHE JJIEMEHTHI, MPUMEHSIEMbIE B JKU3HU: CBUHIIOBAs
AKKyMYJIATOpHas OaTtapes, HUKeIb-KaJIMUEBbIe OaTapeu, TOTJIUBHBIC AJIEMEHTHI.

DIIEKTPOIN3 PACIUIaBOB M BOJHBIX PACTBOPOB AJIEKTPONUTOB. [Iporecchl, mpoucxoasime Ha
KaToJe M aHoJie. YPaBHEHHUS SJIEKTPOXUMHUYECKUX IPOIECCOB. DJIEKTPOJU3 BOJHBIX PACTBOPOB C
WHEPTHBIMH DJICKTPOJAMU. OJIEKTPOJIHM3 BOJHBIX PACTBOPOB C PACTBOPUMBIMU DIIEKTPOJAMHU.
[IpakTHueckoe MpUMEHEHUE ANEKTPOIIU3A.

JeMoHCcTpanuu

BoccranoBnenue quxpomara Kajausi HUHKOM.

Boccranosnenue oxcuaa meau (11) yrirem u Bogopomom.

BoccranoBnenue auxpomara Kaiausi STUIOBBIM CIIUPTOM.

OKHCIUTENbHBIE CBOMCTBA a30THOM KHUCIIOTHI.

OkucnuTenbHbIE CBOMCTBA AUXpOMATa Kajusl.

["aibBaHUYECKME AIIEMEHTHI U OaTapeuKu.

Dnektponu3 pactBopa xiopuaa meau (11).

JlaGopaTopHbI€ OTBITHI

B3auMozeiicTBue METAJIOB ¢ HEMETaJlJlaMH, a TakKe C pacTBOpaMHU COJE€l W pacTBOpaMu
KHCJIIOT.

B3anmoneiicTBre CEpHOM M a30THOM KUCIIOT C MEJIBIO.

OkucnuTeNnbHbIE CBOMCTBA IEPMAHTaHaTa Kalus B pa3IMYHbIX Cpeax.

2.10. Knaccugurayus eewgecms. Ilpocmole sewjecmea

Knaccmbnxaum[ HCOPraHNM4YCCKUX BECIICCTB. HpOCTBIe N CIIOXXHBIC BEHICCTBA. OKCI/I)II)I, nux
KJ'IaCCI/I(I)I/IKaI_II/IH. FI/II[I)OKCI/I,Z[BI (OCHOBaHI/Iﬂ, KHUCJIOPOACOALCPIKAIINC KHUCJIOTHI, aM(bO-



TepHbleruipokcuibl). Kucnotel, ux kinaccudukanusa. OcHoBaHus, ux knaccupukanus. Coau cpegHue,
KHCJIbIE, OCHOBHBIE U KOMIIJIEKCHBIE.

Mertamnsl. IlonokeHue MeTalIoB B MEPUOAUYECKON cCHCTEME U OCOOCHHOCTH CTPOCHUS HUX
aTtomoB. [IpocTeie BemecTBa — METaUIbl: CTPOCHHE KPUCTAIIOB U METAINIMYECKAsi XUMUUECKasl CBSA3b.
OO6mue ¢usznyeckue CBOWCTBA METAUIOB M HUX BOCCTAHOBHUTEIbHBIE CBOMCTBA: B3aMMOJCHCTBHE C
HeMeTaulaMu  (KUCIIOpOAOM, TajJor€HaMH, CEepoM, a30TOM, BOJOPOAOM), BOJOH, KHUCIOTaMH,
pacTBOpamMH COJIei, OpraHMYeCKMMH BeIlleCTBaMU (CIHMpTaMH, TaJoreHalkaHaMmu, (HEeHOJIOM,
KHCJIOTaMu), menoyaMu. OKCUJIBI U THIPOKCUIBI METANIOB. 3aBUCUMOCTh CBOMCTB 3TUX COEAMHEHUMN
OT CTENEHEN OKUCIICHHS] METAJJIOB. 3HAYE€HNE METAIOB B IPUPOJIE U KU3HHU OPTaHU3MOB.

Kopposzust meramnoB. [lonstue koppo3un. XuMuyeckas KOPpO3Hs. OIEKTPOXUMHUYECKas
Koppo3usi. CriocoObl 3alIUTHl METAJIOB OT KOPPO3HH.

OO6mue crocoObl MOTyYeHUsT METAIOB. MeTalisl B pupoae. MeTatyprusi U €€ BUAbL: HPO-,
TUAPO- U 3JIEKTPOMETAILTYPrusl. DNEKTPOJIN3 PaACIIaBOB M PACTBOPOB COECJUHEHUN METANIOB U €ro
MPaKTUYECKOE 3HAUCHUE.

Hememannwi. Tlonoxxenue HemeramioB B [lepuonnyeckoi cucreme, 0COOEHHOCTH CTPOEHUS UX
aATOMOB. DJIEKTPOOTPHUIATEIIBHOCTbD.

bnaropoansie ra3pl. DIEKTPOHHOE CTPOCHHE aTOMOB OJIArOPOJHBIX Ta30B U OCOOCHHOCTH HX
XUMHUYECKHX U (PU3NICCKUX CBOUCTB.

Hemeramnsl — npocteie BemiecTBa. X aTOMHOE M MOJIEKYJISIPHOE CTPOEHUE UX. AJUIOTPOIHUS.
XuMHuueckrue cBoicTBa HeMeTaioB. OKHCIMTENILHBIE CBOWMCTBA: B3aMMOJEHCTBHE C MeETaUIaMH,
BOZIOPOJIOM, MEHEE AIIEKTPOOTPHULATEIbHBIMA HEMETAJIAMH, HEKOTOPBIMHU CJIOKHBIMH BEIIECTBAMU.
BoccranoButenbHbIe CBOMCTBA HEMETAJUIOB B pEaKUHsIX C (PTOPOM, KHUCIOPOJOM, CIOKHBIMU
BEIIECTBAMH — OKUCIUTENSIMU (a30THOM U CEpHON KUCIOTaMU U JIp.).

JeMmoHcTpanumn

Komnexuus «Knaccuduxarms HeopraHndeckux BEeUIECTBY» U 00pa3Iibl MIPeICTaBUTENEH KIIACCOB.

Komnexknus «Kmaccudukarus opraHn4ecKuX BEIECTBY» U 00pa3Ilbl IPEICTABUTEICH KITACCOB.

Mopenu KpUCTaJUIMYECKUX PEUIETOK METAIIOB.

Kommeknust MeTaioB ¢ pa3HbIMH (PU3NICCKIMH CBOWCTBAMMU.

B3aumopeiicTBue JUTHSI, HATPUsS, MArHUsS W JKelie3a C KUCIOPOAOM; IIEIOYHBIX METAJJIOB C
BOJIOM, crUpTaMM, ()EHOJOM; LIMHKA C pacTBOPAMHU COJISIHOW M CEPHOM KMCIIOT; HaTpus C CEpoii;
AITIOMUHHUS C HOJIOM; JKeJle3a ¢ paCTBOPOM MEJHOTO KyIOpOca; allOMUHHMS C pACTBOPOM €JIKOTO HATpa.

OKcubl ¥ THAPOKCUIBI XPOMA.

Koppo3us meTanioB B 3aBUCUMOCTH OT YCIIOBH.

3amuTa METauIOB OT KOPPO3HH: 00pa3Iibl «HEPKABEEK», 3aAlIUTHBIX MOKPHITHH.

Konneknus pya.

DNEKTPOIN3 PACTBOPOB COJIEH.

Mogenu KpucTalIndecKnuX pemieTokK ioaa, anmasa, rpagura.

Annorponust hochopa, ceprl, KUCIOPOIa.

B3auMmogeiicTBue BogopoAa C KHUCIOPOJAOM; CYpbMbl C XJIOPOM; HaTpHs ¢ HOAOM; XJjopa ¢
pacTBOpoM OpoMHJa Kajus; XJOPHOH M CEPOBOJIOPOIHON BOJBI, OOECIBEUMBAHWE OPOMHOM BOJIBI
STUJICHOM WJIM alleTUIIEHOM.

JlaGopaTopHbI€ OTBITHI

OznakomieHue ¢ oOpa3lamMu MpeCcTaBUTENeH KI1acCOB HEOPTaHUYECKUX BEIECTB.

O3HakoMmieHHE ¢ 00pa3laMu MpeACTaBUTENCH KJIaCCOB OPraHNYECKUX BEIICCTB.

O3HaKOMJIEHUE C KOJUIEKIIUEH py.

[Tomy4yenue kucmopoaa 1 ero CBOMCTBA.

[Tonyyenue BoaOpOIa U €ro CBOKCTBA.

[Tony4yeHue macTU4EeCKOM cepbl, XHMUYECKHE CBOWCTBA CEPHI.

B3aumoneiicTBue METaIOB C pacCTBOPaMH KUCIOT U COJIEH.

CBoiicTBa yrisi: aJicopOIMOHHBIC, BOCCTAHOBUTEIILHBIC.

B3anmoneiicTBre [IMHKA WM QTFOMUHUS C PACTBOPAMH KUCIIOT U LIETOYEH.



OKpaH_II/IBaHI/Ie IJIaME€HH KaTHOHaMU IICJIOYHBIX U IICJIOYHO3EMECIIBHBIX METAJIJIOB.

2.11. OcHognbie Kiaccvl HeOp2aHUYeCKUX U Op2aHU4ecKux coeouHeHul

Bonoponusie coenunenuss HemeramuioB. [lonydeHne amMMuaka U XJIOPOBOAOPOJA CHHTE30M U
KOCBEHHO. Pu3nueckue cBoilcTBa. OTHOLIEHHE K BOJIE: KUCIOTHO-OCHOBHBIE CBOKCTBA.

OKcubl ¥ aHTUAPHIBI KapOOHOBBIX KHCIIOT. HeconeoOpa3syromme 1 coneo0pa3yronme OKCHIbL.
Kucnotueie okcunpl, ux cBoiicTBa. OCHOBHBIE OKCHJABI, MX CBOHCTBa. AMQOTEpHbIE OKCHABI, HX
CBOMCTBA. 3aBUCHUMOCTb CBOMCTB OKCHJOB METANIOB OT CTEINEHH OKHUCJICHUS. AHTUIPUJIBI
KapOOHOBBIX KUCJIOT KaK aHAJIOTH KUCIOTHBIX OKCUIOB.

Kucnorsel opranmueckue m HeopraHuudeckue. KuCIOTBI B CBETE TEOPUU BJIEKTPOJIUTHYECKON
muccounanuu. Kucnotrel B cBeTe mporonuTudeckoi Teopuu. Kiaccudukanus opraHuyeckux u
HEOpraHuyeckux Kuciaor. OOmme CcBOWCTBAa KHUCIOT: B3aUMOJACHCTBHE OPraHUYECKUX U
HEOPraHMYECKUX KHUCIOT C METaUlaMH, OCHOBHBIMH M aM(OTEPHBIMU OKCHUIAMH M THUIPOKCHUIAMH,
COJsIMH, 00pa3oBaHUE CIOXHBIX 3(pupoB. OCOOEHHOCTH CBOMCTB KOHIEHTPHPOBAHHOW CEpHOU WU
A30THOM KHUCJIOT.

OcHoBaHUsI OpraHuYecKue U Heoprannueckre. OCHOBAHUS B CBETE TEOPHUH SJICKTPOJIUTHUECCKON
muccouuanuu. OCHOBaHMS B CBETE MPOTONUTHYECKOW Teopuu. Kiaccubukamus opraHMyecKux M
HEOPraHWYECKUX OCHOBAaHM. XHMMHUYECKHE CBOMCTBA IIEJIIOYEH M HEPACTBOPUMBIX OCHOBAHMM.
CBoiicTBa OECKUCIOPOIHBIX OCHOBAHUN: aMMHUaKa 1 aMUHOB. B3anMHOe BIIUsSIHHE aTOMOB B MOJICKYJIE
aHUJIMHA.

AMdoTepHbIC OpraHMYECKHE W HEOPTAHUUYECKUE COSTUHCHUs. AM(POTEpHBIC OCHOBAHHS B CBETE
MPOTOIUTHYECKONH Teopuu. AMQPOTEPHOCTh OKCHUAOB M THUAPOKCUIOB TEPEXOJHBIX METAIJIOB:
B3aUMOJICCTBUE C KUCITOTAMH U IIETIOUYAMH.

Comu. Krnaccudukanus u XuMHUecKHe CBoicTBa cosieii. OCOOEHHOCTH CBOMCTB coJeit
OPTraHWYECKUX U HEOPTaHUYECKUX KUCIIOT.

I'eneTnueckas CBsSI3b MEXK/y KJacCaMU OPraHUYECKHX U HEOPraHMYecKux coeanHeHui. [lonarue
O TCHETHMYECKOW CBSI3M M TEHETHYECKUX pAJaX B HEOPTraHMYECKOM W OPraHUYEeCKON XUMUHU.
['eHernyeckue psapl MeTauia (Ha MpUMepe KalblMsi U JKele3a), HeMeTamia (cepbl M KPEeMHHS),
MEePEXOIHOTO dJIeMeHTa (IIMHKa). ['eHeTuueckue psiabl U TeHETHYECKasl CBSI3b B OPraHUYECKOW XUMUU.
EnanHcTBO MUpa BeliecTs.

JeMoHCcTpanuu

Konnekunu KUCTOTHBIX, OCHOBHBIX M aM(DOTEPHBIX OKCUIOB, JIEMOHCTPALIUSI UX CBOUCTB.

B3aumoneiicTBue KOHUEHTPUPOBAHHBIX a30THOM M CEpPHOM KHCIOT, a Takke pa30aBiIeHHOU
A30THOM KHUCIIOTBI C MEJBIO.

Peaxius «cepeOpsiHOTO 3epKaiay sl MypaBbUHOM KUCIIOTHI.

BzaumopeiicTBue pacTBopa THAPOKCHAA HATPUS C KUCIOTHBIMH okcuaamu (okcuaom ¢docdopa
(V)), amdoTepHbIMU THAPOKCHIAMH (THIPOKCUIOM IIHHKA).

B3auMopeiicTBue aMMuaka ¢ XJ0pOBOAOPOIOM U BOAOW. AHAJIOTUYHO /71l METUJIaMUHA.

B3anmoneiicTBe aMMHOKHUCIIOT € KUCIOTaMU | miejouyaMu. OCyIIecTBICHUE TIEPEXOI0B:

Ca— CaO — Cag(PO4)2— Ca(OH)z
P _PyOg HgPOy
Cu — CuO— CuSO4— Cu(OH),— CuO— Cu C,H50H- C,H4 - C,H4Br,

JlaGopaTopHBIE OIBITHI

[Tomy4yeHue u CBOMCTBA YIIEKHUCIOTO rasa.

CBolicTBa CONSHOM, CepHOH (pa30aBIeHHON) U YKCYCHOM KUCIIOT.

B3aumopeiicTBue runpokcuia HaTpus ¢ cossimu (cynbharom menu (11) 1 xmopuagom aMMoHuS ).
Pasnoxenue runpoxcuna Meau.

[Toryuenue u am@oTepHble CBOWCTBA THIPOKCH/Ia ATFOMUHHUSL.

ITonmy4yenue KeCTKOM BOABI U U3YYECHHUE €€ CBOWCTB.



YcTrpaHneHrue BpeMeHHOW 1 MMOCTOSHHOM JKECTKOCTH.
[IpakTrueckue 3aHATUS

[Tony4yenue XJ10pOBOJOPOAA U CONSTHOM KUCIOTHI, UX CBOWCTBA.
ITonmy4yenue ammuaka, ero CBOMCTBa.

XHMHUS 3JIEMEHTOB

S-2IIeMCHTHI

Bonopoa. /IBOWCTBEHHOE TMOJIOKEHUE BOAOpPOAA B IEepUOAUYECKOM cucteMe. WM30Tombl
Bojopoaa. Tspkenmas Boma. OKUCIUTENbHBIE M BOCCTAHOBHUTENIbHBIE CBOWMCTBA BOAOPOJA, €ro
MOJIyYeHHUE ¥ MpUMEHEeHHE. PoJib BO0OpO/1a B )KUBOW U HEXKUBOW TIPUPOJIE.

Bona. Ponp BoOmbl Kak cpegooOpa3yrollero BeEHIeCTBA KIETKH. OJKOJOTMYECKUE aCIEKThI
BOJIOTOJIL30BAHMSL.

OnemeHThl !A-rpynisl. [lemounsie MeTaiibl. O0IIas XapaKTEPUCTHKA IIEIOYHBIX METAJIJIOB Ha
ocHOBaHMM mnoJioxkeHus B Ilepuonnueckort cucreme sneMmentoB J[. WM. MenneneeBa U cTpoeHUs
atomoB. IlomydeHue, (QU3HUECKHME W XMMHYECKHE CBOMCTBA IIEJIOYHBIX METaLIOB. KaTHOHBI
MICJIOYHBIX METAUIOB KaK BaKHEWINAs XUMHUYECKas (opMa UX CYIIECTBOBAHMSI, PETYJISITUBHAS POJIb
KaTHOHOB KaJIMs ¥ HATPHUSA B )KUBOH KieTke. [Ipupoanbie coenmHeHNs HATPUS U KaJKs, UX 3HaYCHHE.

OneMeHThl [TA-rpynmel. OOmias XxapakTepuCTHKA IIETOYHO3EMEIbHBIX METAJIJIOB U MarHusl Ha
ocHOBaHMM mnoJyioxkeHuss B Ilepuonnueckor cucreme snemeHToB . M. MenneneeBa u CTpoeHUs
atomoB. Kanbnumii, ero nonydenue, pu3nyeckue ¥ XMMUYECKHUE CBOMCTBA. BakHelne coeTnHeHUS
KaJIbLIMs, UX 3HaUYeHUEe U puMeHeHue. Kanpuuii B mpupoie, ero 6uojoruueckas posb.

p-OneMeHTHI

AnfoMmuHNR. XapakTepuCTHKa QIIOMHHHS Ha OCHOBaHWUHW TojokeHus B Ilepmomnueckoit
cucreme sneMenToB J[.M. MenaeneeBa u crpoeHus: aroma. [lonydenue, pu3nUecKue U XUMHUYCCKHE
CBOICTBa AJIIOMHUHUS. BaxkHelne cCOeUMHEHUs aIOMUHUSA, UX CBOWMCTBA, 3HAYCHHE U NMPUMECHECHHUE.
[IpupoaHbie COeTMHEHHUS ATTFOMUHMSL.

VYraepon u kpemumii. O0Ias xapakTepuCTHKA Ha OCHOBAHWM UX MoJioxeHus B [lepuoanaeckoit
cucreme JI. M. MenneneeBa u crpoeHus aroma. IIpocTeie BemiecTBa, 0Opa3OBaHHBIE ATUMHU
anemMeHTaMu. OKCHABI M THUIPOKCHUIBI YIJIepoAa W KpeMHHs. Baxuelinue coiau yroJbHOM u
KpeMHHEBOU KucioT. CuimkaTHasi IpOMBIIUIEHHOCTb.

["anorenst. OO01as XapakTEPUCTHUKA raJOT€HOB Ha OCHOBAHUU UX TMOJIOXKeHus B [leproanaeckoit
cucrteMe snemeHToB [[. . MeHneneeBa u cTpoeHus aroMoB. ['aloreHsl — MpPOCThIE BEIIECTBA!
CTPOEHUE MOJIEKYJI, XUMHUYECKHUE CBOICTBA, MOJY4YEHUE WU NMPUMEHEHHE. BaxkHellne CoeauHEeHUS
rajioreHoB, UX CBOICTBAa, 3HAUYEHHWE M NpPUMEHEHHE. ['ajoreHbl B mnpupoje. buomoruueckas poib
rajoreHoB.

Xanpkorenbl. OOmas XapakTepUCTHKA XaJdbKOTEHOB HAa OCHOBAaHMM HX TIOJNIOXKEHUSA B
ITepuonnueckoit cucreme smemeHToB J[.M. MeHneneeBa W CTpOEHHS aTOMOB. XajdbKOre-Hbl —
npocThie BemecTBa. Amorponus. CTpoeHHEe MOJEKYN aJUIOTPOMHBIX MOAU(HUKAIUN U UX CBOMCTBA.
[Tonyuenue u mpuMeHEeHHEe KUCIOPOia U cepbl. XaJIbKOTE€HBI B IPUPO/IE, UX OMOJIOTHYECKast POIb.

OnemeHTsl YA-rpynmnel. O0mas XxapakTepucTHKa 3JIEMEHTOB ATOW TPYMNIbl HA OCHOBaHUHM MX
nosioxenus B [lepuoauyeckoit cucteme anemenToB Jl. 1. MenneneeBa u crpoenust aroMoB. CTpoeHue
MOJIEKYJBI a30Ta M aJUNIOTPONHBIX MoAudukanuii Gpochopa, ux puznyecKkue U XMMHUECKHUE CBOMCTBA.
Bognoponnsie coequnenust anemenToB VA-rpymmbl. Okcuapsl a3ota u pocdopa, COOTBETCTBYIOIINE UM
kucnoThl. Conmu 3TuX KUCIoT. CBONCTBA KUCIOPOIHBIX COeNMHEHUH a3oTa U (ocdopa, X 3HAYCHUE U
npuMeHeHue. A3ot u ¢pocdop B mpupojie, uX OHOoIoruueckas poJb.

OnemenTsl 1Y A-rpynmnel. OOmiast XapakTepucTUKa dJIEMEHTOB 3TON TPYMIbl HA OCHOBAaHUH UX
nonoxkeHus B [lepuoguueckoii cucreme snnementoB Jl. 1. MennaeneeBa u CTpoeHUsI aTOMOB. YTJIEpO
u ero amtorponus. CBOWCTBa aJUTIOTPOMHBIX MOAM(HUKAIUI yriiepona, UX 3HAUYEHUE U MPUMEHEHHUE.
Okcuapl W THUAPOKCHIBI YIJIEpOJa W KPEMHHS, MX XHUMHYecKue cBoicTBa. CoOnu YrojJbHOW H
KPEMHUEBBIX KUCIIOT, UX 3HaYeHHe U npuMeHeHue. [Ipupomoodpasyromas posib yriepoa sl KUBOK
Y KPEMHUSI JIJIs1 HEXKUBOM MPUPOJIBI.



d-DnemeHTHI

Ocob6ennoctu crpoenusi atomoB d-amementoB (IB-VIIIB-rpynm). Menap, 1HUHK, XpoM, Kele30,
MapraHel] Kak IMpOCTble BEIIeCTBa, MX (HU3MYECKHe M XUMHUYECKHe cBoiicTBa. Haxoxxienue sTux
META/UIOB B TpUPOZAE, HMX MoiyueHue u 3HauyeHue. CoenuHeHus J-3JIEMEHTOB C pPa3IUYHBIMU
CTENEHSMH OKHCIEHUs. XapaKTep OKCUIOB MU THUIPOKCHUIOB 3TUX 3JIEMEHTOB B 3aBUCUMOCTH OT
CTEIIEHU OKUCIICHUS] METAJLJIA.

JeMmoHcTpanu

Kommeknuu TPOCTBIX  BEMIECTB, OOpPA30BAaHHBIX DJJEMEHTAMH PA3JIMYHBIX 3JIEKTPOHHBIX
CEMENCTB.

Kosmekuuyn MUHEPaAIOB ¥ TOPHBIX MOPO/I.

[Tonryuenue aoTpoONHbIX MoAUDUKAIHI KHCIIOpoaa, cephl, hocdopa.

XUMHUYECKUE CBOWCTBA BOAOPOa, KUCIOPOAa, cepbl, pochopa, raoreHoB, yriaepoaa.

Okcuasl cepbl, a3oTa, Yriepoja, JKejle3a, MapraHua, MEAW C pa3IMYHbIMU CTEHEHSMHU
OKHCJICHHS, NX CBOMCTBA.

I'mppokcunpl cepbl, XpoMa, Maprasiia, kejnes3a, MeAH, AIFOMUHUSA U IIMHKA, UX IOJIYyYEHUE U
XHMHUYECKHE CBOMCTBA.

JlabopaTopHbIE ONBITHI

N3ydeHune CBOKWCTB MPOCTHIX BEUIECTB U COCTUHEHUN S-3JIEMEHTOB.

N3yueHue CBOMCTB MPOCTHIX BEUIECTB U COCTMHEHUM P-3JIEMEHTOB.

W3yueHre CBOMCTB MPOCTHIX BEIIECTB M COSTUHEHUH d-3JIEMEHTOB.

[IpakTuueckue 3aHATUS

[Tonydyenune ruApOKCUI0B ATFOMUHHUS U [IUHKA; UCCIEOBAHUE UX CBOMCTB.

[Tomyuenue u vccnen0BaHNE CBOMCTB OKCUIOB Cepbl, yriepona, pocdopa.

2.12. Xumus 6 scusnu obwecmea

XuUMUS U MPOU3BOACTBO. XUMHUYECKAs MPOMBIIIJIEHHOCTh U XUMHUUYECKHE TE€XHOJIOTUH. ChIpbe
JUIE  XUMHYECKOW TPOMBINIICHHOCTH. Boja B XHMMHUYECKOW IPOMBIIUICHHOCTH. OHEPTHS IS
XHMHYECKOTO0 MPOM3BOJACTBA. HayuHble NPUHLUMIBI XUMHUYECKOTO IPOM3BOJCTBA.  3alllUTa
OKpY)Kalomer cpeapl W OXpaHa TpyAa IPpH XHUMHYECKOM Ipou3BojcTBe. (OCHOBHBIC CTaJIHH
XHMHYECKOT0 Mpou3BojicTBa. CpaBHEHHUE MTPOU3BOICTBA aMMHUaKa U METaHOJIA.

XUMUS B CETbCKOM XO35MCTBE. XMMH3ALMS CEIBCKOTO XO35MCTBA U €€ HalpaBlieHUs. PacTenus
W TI0YBa, MOYBCHHBIA IMOTJIONMIAFOIINN KOMIUIEKC. Y I0OpeHuss W uX Kiaccudukamus. XUMUYECKUE
CcpencTBa 3amuThl pacTeHuid. OTpullaTeIbHbIE MOCIEICTBUS MPUMEHEHUs MECTHIUAOB U 0opbba ¢
HUMH. XHUMHU3aLMs )KHBOTHOBO/ICTBA.

XuUMHST U 9KOJIOTHs. XUMHUYECKOe 3arps3HeHne OKpyxaromieil cpeapl. Oxpana ruapocdepsl OT
XUMHYECKOTO 3arps3HeHus. OxpaHa MOYBBI OT XMMHUYECKOro 3arpsisHeHus. OxpaHa atMocdepsl OT
XUMHYECKOTO 3arpsizHeHus. OxpaHa Quiopsl U GayHbl OT XUMHUYECKOTO 3arps3HeHus. buoTexHomorus
Y TeHHasi UHKEHEPHS.

XuMUs 1 TOBCETHEBHAA KU3Hb YesioBeka. JlomamHsas anreka. Morolue u YuCTsAImMe CpeICcTBa.
CpencrBa 60pbOBI ¢ OBITOBEIMH HaceKOMBbIMH. CpelcTBa JTMYHOW TMTHEHBI M KOCMETHKH. XUMHUSA U
numa. MapKUpOBKH YHAKOBOK NHUINEBBIX M TUTMEHHUYECKHUX MPOIYKTOB M YMEHHE HX YHTaTh.
OKOJIOTHs KUIUINa. XUMHUS 1 TeHETHKA YelIOBEKa.

JemMoHCcTpanyu

Moaenu npor3BOICTBA CEPHOM KHUCIIOTHI U aMMHAKa.

Konneknust ynoOpeHuit 1 meCTUITUIOB.

OO0pa3ipl cpeacTB OBITOBOM XUMUU U JIGKAPCTBEHHBIX MPENapaToB.

[TpakTueckue 3aHATHS

O3HakoMJIEHHE ¢ KOJUIEKIIMEH yI0OpEeHH 1 MEeCTUITUIOB.

O3znakomMieHue ¢ oOpa3iamMu cpefcTB OBITOBON XUMUU U JIGKAPCTBEHHBIX MPENapaToB.



IIpumepHbIe TeMbl pedepaToB (I0KJIAA0B), HHAUBUAYAJIBHBIX IPOEKTOB
buorexnonorus u renHas nHx)eHepus — texnonorun XXI Beka.
HanotexHosiorusi kak IpuOpUTETHOE HANpPaBJICHUE Pa3BUTHUSI HAYKH M MPOU3BOJICTBA B

Poccuiickoit @enepanuu.

CoBpeMeHHbIE METObl 00e33apaKUBaHuUs BOJIbI.

ANI0TpONHs METAJIOB.

Kuznup n gesrenpHocth .M. Menpaeneena.

«Ilepuognueckomy 3aKoHy Oyaylee He TPO3UT Pa3pyIICHUEM...»

Cunres 114-ro anemerTa — TpuyM@ pOCCHUICKUX (PU3UKOB-SICPIIHKOB.
H3otomnsl Bogopoaa.

Hcnonp30BaHne paJu0aKTUBHBIX U30TOMOB B TEXHUUECKUX IIEJISAX.
PentrenoBckoe U3nydeHUE U €ro UCMOJIb30BAHNE B TEXHUKE U MEJTUIIUHE.
[11a3ma — yeTBepTOE COCTOSIHUE BEIIECTRA.

AmMop(dHbIe BemecTBa B MPUPOJIC, TEXHUKE, OBITY.

Oxpana oOKpyKaroleil cpeabl OT XHMHUYeckoro 3arpsizHeHus. KonuuecTBeHHbIE Xa-

PaKTEpUCTUKU 3arpsI3HEHUSI OKPYKAIOLIEH Cpeibl.

[IpumeneHue TBepIOro U razoobpasHoro okcuaa yriaepoaa (1V).
3aiuTa 030HOBOTO SKpaHa OT XUMUYECKOTO 3arpsi3HEHUS.
['pyOonucniepcHble CUCTEMBI, UX Kilaccuukaus ¥ HUCIHOJIb30BaHUE B Mpodeccuo-

HaJIbHOU JIEATEILHOCTH.

Kocmernueckue renu.

[IprMeHeHre CyCIIeH3Ui U AMYJIbCUN B CTPOUTEIBCTBE.

MuHepasbl U TOpHBIE TOPOABI KaK OCHOBA JTUTOCHEPHI.

PacTtBOpHBI BOKpyT Hac. Tursl pacTBOpOB.

Bona kak peareHT u cpena Juisi XUMHUYECKOTO Mpouecca.

Kuznb u gesrensHOoCcTh C. AppeHuyca.

Bknan oTe4ecTBEHHBIX YUEHBIX B PA3BUTHE TEOPHUH JIEKTPOIUTUUECKON TUCCOLIMALIUU.
VYcerpanenue ®KeCTKOCTH BOABI HA TPOMBIIIUICHHBIX TIPEANIPUATHSIX.

CepHas KUCIOTa — «XJIe0 XUMUYECKOM MTPOMBIIIITICHHOCTH.

Hcnonp30BaHrne MUHEPATHHBIX KUCIIOT HA MIPSANPUATHAX PA3THIHOTO MPOQHIIS.
OKcubl ¥ COJIA KaK CTPOUTENbHBIE MaTEpHAIIbI.

Hcropus rurca.

[ToBapeHHas COJIb KAK XUMHUYECKOE ChIPBE.

MHoronukuii kKapOoHaT KaJlblUsl: B IPUPOJIE, B MPOMBIIIJIEHHOCTH, B OBITY.

Peakuuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

BuptyaibHoe MoaenpoOBaHNE XUMHUYECKHUX MTPOLECCOB.

DIIEKTPOIN3 PACTBOPOB ANEKTPOIUTOB.

DNEKTPOIN3 PACIITIABOB JIEKTPOIUTOB.

[IpakTHyeckoe TMpUMEHEHHE DJIIEKTpoNu3a: padUHUPOBAHME, TalbBAHOIIACTHKA,

TaJIbBAHOCTCT .

HcTopus nonydeHus U mpou3BOJICTBA ATFOMUHUS.

DIEKTPOTUTHIECKOE MOTyYeHNEe U PaPUHUPOBAHUE MEJIH.

Kuznup n gesrenbHOCTh . [{9BH.

Ponp meTayuioB B MCTOpPUM 4YEIOBEYECKOW UMBUIM3aMU. VICTOpus OTEYECTBEHHOM

I-ICpHOI\/'I MCTAJLJIYpruu. COBpCMCHHOC MCTAJLUTYPIru4cCKoOC IMporu3BoOaACTBO.

Hcropust 0Te4eCTBEHHOM IIBETHOM METaLUTypruu. Pobs METalsioB M CIUIABOB B HAYYHO-

TEXHUYECKOM Iporpecce.

Koppo3zust MmeTanmioB u criocoObl 3alTUTEI OT KOPPO3UH.
WuepTHbIe Uiy 6J1aropoHbIe Ta3hl.

Poxarorniue conm — rajoreHsl.

Uctopus mBeACKONW CIUYKH.



. HcTopusi BOSHUKHOBEHUS M PAa3BUTHS OPraHUYECKON XUMUU.

. Kusnub u gesrenbHocts A. M. bytieposa.

. BurtanusMm u ero kpax.

. Ponp OTE4eCTBEHHBIX YYEHBIX B CTAHOBJICHUM U Pa3BUTUU MHUPOBOM OpPraHUYECKOH
XUMHH

. CoBpeMeHHbIE NPECTABIEHUS O TEOPUU XUMUUYECKOTO CTPOEHUS.

. DKOJIOTUYECKHUE ACIEKTHI UCIOIb30BaHUS YIIIEBOAOPOJHOTO CHIPHS.

. OKOHOMHYECKHE aCIEKThl MEKIYHApOJHOIO0 COTPYAHMYECTBA II0 HCIOJb30BAHUIO
YIJI€BOLOPOAHOIO CBHIPBSI.

. HcTopust OTKpHITUS U Pa3pabOTKHU Ta30BBIX M HE(YTIHBIX MECTOPOXKIAEHUH B Poccuiickoii
denepanyu.

. XuMUs yTICBOIOPOTHOTO CHIPhS M MOsI Oyayiast mpodeccusi.

. VYTI1eBonopoaHoe TOIIIUBO, €r0 BUIBI U HA3HAUYCHHUE.

. CuHTeTHYeCcKHe KaydyyKH: HCTOPHsI, MHOTOOOpa3He U MEePCIEKTHUBEI.

. Pe3nHOoTEXHUYECKOE TPOU3BOJCTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpecce.

. CBapouHO€ NPOU3BOCTBO U POJIb XMMHUHU YIIIEBOJIOPO/IOB B HEM.

Hed1b 1 ee TpaHcopTHpOBKa Kak OCHOBA B3aUMOBBITOIHOTO MEX/ITYHapOJHOI'O CO-
TPYIHUYECTBA.

TEMATHYECKOE IJIAHUPOBAHUE

ECTECTBEHHO-HAYYHbBINITPODHIIb [IPOPECCHOHAJILHOI'O OFPA3OBAHHA

[Ipu peanuzaruu coaepkaHus 001Ie00pa3oBaTeIbHON ydeOHOro IpeaMeTa « XUMHUS B
npenenax ocsoeHus [IIICC3 CITO Ha 6a3e ocHOBHOTO 00111er0 00pa30BaHUs ¢ OTyUYEHUEM CPETHETO
obmero oopaszosanus (I[TIIKPC, IIICC3) makcumanbHas yueOHast Harpy3ka o0y4Jaromuxcst
COCTaBJISICT:

. o crienmanbHOCTAM CITO ecTecTBeHHO-HAYIHOTO TPOdUIs MPoPeCCHOHATBHOTO 00pa3oBa-
HUs — 285 yacoB, U3 HUX ayAuTopHas (00s3aTebHas) Harpy3Ka 00 yJaroIuXcsl, BKIOYas
71a00paTOPHBIE OTBITHI M MPAKTUYECKUE 3aHATHs, — 1 904acoB; BHEAyAUTOPHASI CAMOCTOSITEIIbHAS
paboTta ctyneHToB — 95 yaca.

TemaTruueckuil 1ian

Bun yae6Hoi1 paboThI |
AynurtopHbie 3austus. Coaepxanue 00ydeHus Makcu Camoc Bcero IIpaktu | Jlabop
MaJIbHas TOATECIIb YECKUX ATOPHBIX
Hast
Beenenue 3 1 2
1. Oprannyeckasi XuMusi 114 38 76 10 14
1.1. Ilpeamer opranuveckoii xumuu. Teopusi crpoeHust 6 2 4
OpPraHU4eCKUX COeIMHEeHU I
1.2. TlpeaesibHBIE YII1€BOAOPOIbI 6 2 4 2
1.3. DTHj1eHOBbBIE H IEHOBBIE YTIJIEBOIOPOABI 9 3 6 2
1.4. AleTHJIEHOBBIE YTJI€BOAOPOIbI 6 2 4 2
1.5. ApomaTH4ecKne YIa1eBOI0POAbI 3 1 2
1.6. IlpupoaHbie HCTOYHUKH YIJI€BOAOPOI0B 9 3 6 2
1.7. T'napokcuIbHbIE COeTNHEHHS 9 3 6 2
1.8. Aubaeruabl 1 KeTOHBI 9 3 6
1.9. KapGoHoBble KHCJIOTHI H UX IPOU3BO/IHbIE 9 3 6 2
1.10. YrieBoas! 15 5 10 2
1.11. AMMHDBI, AMMHOKH CJIOTHI, 0€JIKH 12 4 8 2
1.12. A3oTcoaepxanue reTepounKJInyecKue 9 3 6
coequHeHusi. Hyk/jienHOBbIE KUCJIOTBI
1.13. BuoJjiornyecKy aKTHBHbIE COeANHEHHS 12 4 8 2
2. Ofmas U HeopraHuiecKasi XuMHsI 168 56 112 32 6
2.1. XumMus — HayKa o BelllecTBax 3 1 2




2.2. CtpoeHue aToma 6 2 4 2
2.3. Mlepuonnueckmii 3akon u Ilepuonuueckasi cucrema
9 3 6 2
xumMu4eckux ieMenToB JI. . MenpgeseeBa
2.4. CTpoeHHe BemecTBa 9 3 6 2
2.5. loaumepsl 9 3 6 2
2.6. lucnepcHbIe CHCTEMBI 9 3 6 2
2.7. XumMnyeckue peakuuu 15 5 10 2
2.8. PacTBOpHI 33 11 22 4 6
2.9.  OKHCINTEIbHO-BOCCTAHOBHTEIbHBIE  PeaKINU. 12 4 8 4
DJIeKTPOXHMHUYECKHE MPOIEeCChI
2.10. Knaccudukamus Beurects. IIpocThie BenecTa 6 2 4 0
2.11. OcHoBHBIC KIacChl HEOPTaHWYeCKHX H Opra- 15 5 10 4
HHUYECKHX COeTNHEHU
2.12. XuMusi 31eMeHTOB 36 12 24 8
2.13. Xumus B )KM3HHU 001IeCTBA 6 2 4
IoaroroBka BHICTYILIEHHIT 10 32 IaHHBIM TEMaM,
OOKJIaA0B, pedepaToB, Icce, HHAUBUAYAIBHOTO MPOEKTA
€ MCM0JIb30BaHHeM HHGOPMAIMOHHBIX TEXHOJIOTHI U AP.
Bcero 285 95 190 42 20

XAPAKTEPMCTUKA OCHOBHBIX BUJIOB YUYEBHOU JEATEJIBHOCTH

OBYYAIOIIXCS
Conep:xanue
00yueHus XapakTepucTHKA OCHOBHBIX BU/J0OB JeSITE€JIbHOCTH CTY/1eHTOB (HA YPOBHE YUeOHBbIX jieiicTBHIi)
Bamﬁeﬁmne yMCHI/Ie JaBaThb onpe,ueneHI/Ie nu OHepI/IpOBaTI) CJ'Ie}lyIOI_HI/IMI/I XUMHUUYCCKHUMHU TIOHATUAMU. BCHICCTBO,
XUMHUYECCKHUC XI/IMI/I‘IGCKI/II‘/II 9JICMCHT, aToOM, MOJ'IeKyJ'Ia, OTHOCUTECJIBbHBIC AaTOMHasI U MOHeKyHﬂpHaH MacChbl, HOH,
TIOHATUSA aJ'IJ'IOTpOHI/ISI, H30TOIIbI, XUMHUYCCKas CBA3b, SHCKTpOOTpI/IHaTCIIbHOCTI), BAJICHTHOCTbB, CTCIICHb OKHMCJICHHA,

MOJIb, MOJIAPHAs Macca, MOJIAPHBI 00BEM Tra3000pa3HbIX BEIIECTB, BEHICCTBA MOJCKYJISPHOTO W
HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPHI, AJIEKTPOJIUT U HEAJIEKTPOIIUT, JEKTPOIUTHUECKAS TUCCOIIMALINS,
OKHUCITUTENIhb M BOCCTAHOBUTEIb, OKHCIICHHE W BOCCTAHOBIICHHE, TEIUIOBOW d((EeKT peakiuu, CKOpOCTh
XAMHUYICCKOH peaKIny, KaTaius,

OCHOBHEIE 3aKOHBI
XUMHHU

dopmynupoBaHHe 3aKOHOB COXPAaHEHHUS MacChHl BEIIECTB U MIOCTOSHCTBA COCTaBa BEIIECTB.

YcTaHOBKAa TNPUYMHHO-CICACTBEHHON CBA3M MEXKIy COICp)KaHHEM J3THX 3aKOHOB W HAalHCaHUEM
XUMHIYIEeCKHX (OpMYIN U ypaBHEHUH. Y CTaHOBKA JBOJIOIMOHHON CYIIHOCTH MEHAEJICEBCKOH M COBPEMEH-
HOW (opmymupoBok mepuonmueckoro 3akoHa J[. M. MenneneeBa. OObsICHEHHE (UIUIESCKOTO CMBICIA
CHUMBOJIMKH TIEPUOJMYCCKON TaOMUIBI XUMHUYeckux anemMeHToB J[. M. MennmeneeBa (HOMEpOB IJIEMEHTA,
nepuoja, TPYINIbl) W YCTAaHOBKA MPUYMHHO-CIEICTBEHHON CBSI3M MEXAYy CTPOCHHEM aroMa H
3aKOHOMEPHOCTAMU HN3IMECHCHUA CBOMCTB JJIEMEHTOB H O6pa30BaHHLIX HMHU BCEUICCTB B MNEpHUOJAX H
rpymnmnax.

XapakTepuCTHKa dJIEMEHTOB MaJIbIX M OOJIBIINX MIEPUOIOB 110 UX MoJjioxkeHHo B [lepuoanyeckoii cucreme
. . MenneneeBa

OcCHOBHBIE TEOpUHT

VYcTaHoBKa 3aBHCUMOCTH CBOMCTB XHMHUYECKHX BEHICCTB OT CTPOCHHA aTOMOB 06pa3y101u1/1x ux

XUMUHU XUMHUYECKHUX JJIEMEHTOB. XapaKTePUCTUKA BAXKHEHIINX THUIIOB XUMHYECKHX CBSI3€d M OTHOCUTEIBHOCTH
3TOM TUIOJIOTHUHU.
OOBsicCHEHHE 3aBICHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U CTPOSHUS KPUCTAJUIMICCKUAX PEIIETOK.
DOopMyTUPOBKA OCHOBHBIX MOJOXEHUN TEOPUHU IIEKTPOIUTHYECKON TUCCOLMALMU U XapaKTEPUCTHUKA B
CBETE 3TOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COEAMHEHUH.
DOopMyTUPOBKA OCHOBHBIX IMOJOXEHUH TEOPUM XUMHUYECKOIO CTPOCHMSI OPraHMYECKHUX COEIMHEHUH U
XapaKTEPUCTHKA B CBETE STOM TEOPHUU CBOMCTB OCHOBHBIX KJIACCOB OPraHMYECKUX COEAMHEHUN
Baxneiimme XapakTepucTHKa COCTaBa, CTPOCHHMS, CBOMCTB, TIOJyYeHHUS U IpUMeHEeHHs BakHerH X MetauioB (TA u 11
BeIECTBA W | A Tpymm, alOMHHUS, XKelle3a, a B €CTECTBEHHO-HAYYHOM NpO(QUIIe W HEKOTOPHIX (-3JIEMEHTOB) M HX
MaTepHUabl COEJIUHEHU .

XapaKTepHUCTHKa COCTaBa, CTPOCHUS, CBOHCTB, OTY4YEeHHUS U MPUMEHEHUs BaxxHeHmmx Hemetamwios (VIII
A, VIIA, V” rpymm, a Takxke azota U ¢ocdopa, yriaepoga U KpeMHHUS, BOJIOPOAa) M MX COCTUHEHHH.
XapakTepUCTUKa COCTaBa, CTPOCHUSA, CBOMCTB, IOJIY4YEHUS M TIPUMEHEHHS Ba)KHEHIIMX KJIACCOB
YTJIEBOJIOPO/IOB (AJIKaHOB, LIMKJIOAJIKAHOB, AJKEHOB, aJKHHOB, apeHOB) M WX Haubojee 3HAYMMBIX B
HapOJHOXO3SIMICTBEHHOM ILJIaHE NPECTaBUTENECH.

AHanorvyHas XapakTepUCTHKa BaXKHEHWIIMX MpeICTaBUTENEHd JApPYrHMX KIAacCOB  OPraHMYECKHX
COCIMHEHUI: METaHOJAa W 3TAHOJIA, CIOXKHBIX 3(HUPOB, )KUPOB, MBLI, AIBAEIUAOB ((HOpMalbIETHIOB U
aleTajbJIern/ia), KETOHOB (aleroHa), KapOOHOBBIX KHCIOT (YKCYCHOM KHCIIOTBI, JAJsl €CTEeCTBEHHO-




Hay4HOTO NpoduIIs MPeACTaBUTENICH IPYruX KIacCOB KUCIIOT), MOHOCAXapua0B (TJIFOKO3bI), AUCAXAPUJIOB
(caxapo3sl), mojaucaxapuaoB (KpaxMana U LEeJUI0I03bl), aHWINHA, aMUHOKHUCIIOT, OEITKOB, HCKYCCTBEHHBIX
U CHHTETHYECKHX BOJOKOH, KayuyKOB, TJIACTMAcC

XuMHUeCcKHe OOBsICHCHHE CYIIIHOCTH XUMHUYECKUX MporeccoB. Knaccudukanus XUMHYSCKUX PEaKIUi M0 pa3InIHbIM

peakuuu MPU3HAKAM: YHUCIy U COCTAaBy MNPOAYKTOB M PEArcHTOB, TCIUIOBOMY 3(QeKTy, HampasicHuio, (hase,
HaJIMYHIO KaTaau3aTopa, M3MECHEHHIO CTETIEHEH OKHUCIICHHUS 3JIEMEHTOB, 00pa3yIONINX BEIICCTBA.
YcTaHOBKa TIPU3HAKOB OOMIETO W PAa3NIWYHOTO B THIIOJNOTHH PEAKIHWAd Ui HEOPraHMYeCKOW |
OpPTraHMYECKON XUMHH.
Knaccugukanus BemecTB M IPOIECCOB C TOYKH 3PCHHUS OKHCICHHUsA-BOCCTaHOBIeHHS. CocTaBicHHE
YpaBHEHHH PEAKITUi ¢ TOMOIILI0 METO/IA AJIEKTPOHHOTO OanaHca.
OOBsICHEHHE 3aBHCHMOCTH CKOPOCTH XUMHUYECKOW PEaKIMU W IMOJOKEHUS XUMHUECKOTO PAaBHOBECHS OT
pa3iIu4YHbBIX (AKTOPOB

XUMUYECKUI BrInoTHEHHEe XUMUYIECKOTO 3KCIIEPUMEHTA B TIOJTHOM COOTBETCTBUU C MPaBUIaMHU 0€30TIaCHOCTH.

9KCIIEPUMEHT Habnronenue, hukcanyst ¥ OMMCaHUE PE3yIbTATOB MPOBEJCHHOTO IKCIICPUMCHTA

Xumuueckas [IpoBeneHue CaMOCTOSTEIBHOTO IMOMCKA XUMHYCCKOW HHGOPMAIMK C HCIOJIB30BAHUEM Pa3IMYHBIX

uHpOpMaLU UCTOYHUKOB (HAyYHO-TIOMYJISAPHBIX W3JaHUN, KOMIIBIOTCPHBIX 0a3 JaHHBIX, pecypcoB IHTepHeTa).
Hcnonp30BaHuEe KOMITBIOTEPHBIX TEXHOJIOTHH I 00pabOTKH U Mepelavyn XUMUIeCKol nHpopMarm u ee
MPEJICTABIICHHUS B Pa3IIMUHBIX (popMax

PacueTtn! o o .

XAMHAYECKHM yCTaHOBKa 3aBUCUMOCTHU MG)KI[y KAQUCCTBCHHOU U KOJIMYCCTBCHHOU CTOpOHaMI/I XUMHUYCCKUX 061)6KTOB nu

(bopmyram 4 | TIPOLECCOB.
Pemenne pacueTHBIX 33139 110 XUMHYECKIM (HOpMyJIaM U YPaBHSHUSAM

YpaBHEHHSIM

IIpodumsHOE n | OOBSICHEHHE XUMHUYCSCKHX SBICHHUH, IPOUCXOISIINX B MPUPOE, OBITY M HA TIPOU3BOCTBE.

npodeccronanpHo | OmpenencHe BO3SMOXHOCTEH IPOTEKAHU XUMHYESCKIX PEBPAIICHAN B PA3IHYHBIX YCIOBHSAX.

3HAYMMOE CoOimoieHue paBUiI SKOJOTHIECKH IPAaMOTHOTO MTOBEICHHS B OKPY KarOIIeH cpee.

coJiep KaHue OueHka BIMSHUS XUMUYECKOTO 3arps3HEHUs OKPYXKAlOUIeH cpeabl Ha OpraHu3M 4YellOBEeKa U Apyrue

JKUBBIC OPraHU3MBbI.

Cobutoenre npaBuil 0€30MacHOro o0palieHust C TOPIOYMMHU ¥ TOKCHYHBIMU BELIECTBAMH, 1a00PaTOPHBIM
obopynoBanueM. [1ororoBka pacTBOpOB 331aHHOM KOHLEHTPAMK B OBITY M Ha IPOM3BOCTBE.
Kpurnueckas olieHKa J0CTOBEPHOCTH XUMHYECKOH HH()OPMAIIUH, TIOCTYIAIONIEH U3 Pa3HbIX HCTOYHUKOB

YYEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE ITPOT'PAMMBbI

YYEBHOI'O IPEJMETA «XUMMA»

Jlaboparopus xumun Nel6

- pabodee MecTo MpernoJaBaTes;
- paboune MecTa 00yJaroUuXcs;
- CYLIMJIBHBIN IIKad;

- TUCTHIUISATOP;

- DIIEKTPOIIU3ED;

- TaOJINIIBL;
- CXEMBI;
- IIJIAKaTEL

- MOJZIENIN CTPOECHUSI OPTaHUYECKUX U HEOPraHNYECKUX BELIECTB;
- HHCTPYKLIMOHHBIE KAPThI;

- Ha0OpBI PEAKTHUBOB,;

- BoJsiHAs OaHs;

- BEChI AHAJTUTHYECKHUE;

- Beipsimutens BCI;

- KUHOIIPOEKTOD;

- My(QenbHas Meyb;

- IOPTPETHI YYEHBIX — XMMUKOB;

- CTECH/IBI:

XMMHUYECKHE 3HaKH; TaOJIMIa pAaCTBOPUMBIX COJIEH;

P aKTUBHBIX METAJUIOB; JIa0OpAaTOPHBIN CHHTE3 aMMHaKa, anmnapara Kuna; peakuus cpessi;
nepuoandeckas cucrema snemenTos .M. Menneneesa;

MoOuabHbIN TpoeKInOHHBIN KoMIIeKT: Hoyroyk Samsung ND-RC710 MynsTume nnitHbIi
npoekTop RoverLight DVS 850




DKpaH NMepeHOCHOMN

Onepanuonnas cucreMa Windows 7 HomePrem 64 bit

Microsoft Office 2010 Standard

360 Total Security Essential

7zip, Aimp, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double Commander,
FastStone Image Viewer

Google Chrome, LibreOffice, Microsoft Visual C++ 2005-2019

Microsoft. NET Framework, PDF-XChange Viewer, PotPlaye

Shark007 ADVANCED Codecs.

KOMHBIOTCpHLIﬁ KJj1aCC € JIMOCH3UOHHLIM ITPOTrpaMMHBIM 06€CH€‘-I€HI/I€M n MyJIbTI/IMGI[I/II\/JIHbIM
npoexktopoM NelO

- TCXHUYCCKUC CPCACTBA 06y‘-I€HI/ISII

Cuctemnsrii 6710k (10 mt.): IntelCore 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

MonwuTop (10 mt.): LG Flatron W1943C

Cucremusrii 6510k: IntelCore 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250 Gb, DVD/RW
Monutop: LG Flatron W1943C

[TpunTep Samsung ML-1640

Ckanep HP Scanjet G2410

Ayamno KOJIOHKH

Oneparmonnas cucrema Windows XP Pro 32 bit

Microsoft Office 2010 Standard

Microsoft Access 2010

MicrosoftProject 2010

1C: byxrantepus 8 yueOHas Bepcus

1C: byxrantepus 8.1 yueOHas Bepcus

1C: byxrantepus 8.2 yueOHas Bepcus

Visual Studio 2005

Net Cracker Pro 4.1

Microsoft SQL Server 2005

KOMITAC-3D V15.2

360 Total Security Essential

7zip, AIMP, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double, Commander,
FastStone Image Viewer, Freemake Video Converter, GIMP, Java, K-Lite, Codec Pack,
LibreOffice, Medialnfo, Microsoft .NET Framework, Microsoft Silverlight

Microsoft Visual C++ 2005-2019, Mozilla Firefox, MPC-BE, Notepad++, Paint. NET, Python,
Ramus, Revo Uninstaller Free, Stamina, SumatraPDF, WinDjView

[Tomerienue asisi CaMOCTOSTENHHOM paboTHI (OMOIMOTEKA, YATATBHBIHN 3aJ1 C BBIXOJIOM B CETh
HuTepHer)

Cucrtemusiit 65ok(6mt.): IntelCore 2 Duo 2.5 Ghz (E 5200), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

Monwutop(6 mwrt.): BENQ E910

Cuctemnsrii 6710k: IntelCore 2 Duo 2.53 Ghz (E 7200), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

MouuTtop: Acer V226HQL

M®V: Canon IR 2520

Cucremusiiionok: Intel Core 2 Duo 3.00 Ghz (E 8400), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

MouuTtop: Acer V2003W

Ckanep Canon CanoScan LIDE 25

Tenesuzop SUPRA 42 mroiima



AyJro KOJIOHKH

Omnepanuonnas cucrema Windows 7 Pro 32 bit

Microsoft Office 2010 Standard

7zip, Aimp, Audacity, 360 Total Security Essential, CCleaner
CDBurnerXP, PDF-XChangeViewe, PotPlaye, JRE, LibreOffice,
Microsoft. NET Framework, Google Chrome, Firefox,Paint.NET,

The GIMP,Double Commander.
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basa ganneix «AI'POCy»

KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O ITIPEMETA
KOHTpoIb 1 OIIEHKA pe3yIbTaTOB OCBOEHUS IUCLHUIUIMHBI OCYILECTBIISETCS IPENOIaBAaTENIEM B

mponecce NpoBCACHUSA YCTHOI'O U MMCbMCHHOI'O OIIpOCa, TCCTUPOBAHUS, @ TAKIKE BBIITOJIHCHUA
O6y‘laIOH_[I/IMI/IC$I HHINBUIYAJIbHBIX 33.IlaHI/II\/’I, ITPOCKTOB, HCCIICIOBAHUM.

PesynbTaThl 00yueHUS
(mpenMeTHBIC Pe3yIIbTATHI)

@DopMBI 1 METOJIBI KOHTPOJISL M OLIEHKH
Pe3yIoNBTaToOB 00y4YEHUS

B pesynbraTe 0cBOSHHS ANCIMIUINHBI 00yJIarOIIUHCS
JIOJKEH MPOJEMOHCTPUPOBATE PEAMETHBIE PE3YIbTATHI
OCBOEHHS y4eOHOHN TUCIUIUINHEL " XuMus'":

- ¢(hOpMHUPOBAHHOCTH TPEACTABICHUI O MECTE XHMHH B
COBPEMEHHOM Hay4HOU KapTHHE MUpPA; [IOHUMaHUE pOJIU
XMMHH B (pOPMUPOBAHIH KPYTro3opa ¥ (pyHKIIHOHAIEHON
TPaMOTHOCTH YeJIOBEKa IS PEIICHHUS MPAKTHYECKIX
3ajad;

OmnepaTHBHEIA KOHTPOJH B (hopMe:

- IPOBEPKH U OIIEHKH MTPAKTHUECKUX PadoT;
- BBITIOJTHEHHUE JIOKIIA/IOB,;

- MpOBepKa U OIeHKa pedepaTos;

- IPOBEpKA U OLIEHKA Mpe3eHTalN;

- 3aIUTa IPOCKTOB;

- TECTOBBIM KOHTPOJIb.

- BJIaICHUEC OCHOBOIIOJIarartOmuMHu XUMHYCCKUMHU
NOHATHUAMU, TCOPUAMH, 3aKOHAMHN U 3aKOHOMCPHOCTIAMMU;

OmnepaTuBHBINH KOHTPOJB B hopme:
- IPOBEPKH U OIIEHKH ITPAKTHUECKUX PadoT;



https://e.lanbook.com/book/212297

YBEPEHHOE MOJIb30BaHNE XUMUYECKOH TEPMUHOJIOTHEN U
CHUMBOJIUKOW;

- UHIWBUYaJbHBIA YCTHBIN OMpPOC;

- (PpOHTAIIBHBIH YCTHBIH OIPOC;

- TECTOBBI KOHTPOJIB;

- BBITNIOJIHEHUE JIOKJIA/I0B,;

- HaOJIOICHNE 32 HABBIKAMU Pa0OTHI B TI100aTBHBIX,
KOPHOPATHBHBIX U JIOKATBbHBIX HH()OPMAIMOHHBIX CETSIX;
- IPOBEPKa U OIIeHKa pedepaTos.

- BJIaJICHUE OCHOBHBIMH METOaMH HAy4YHOT'O O3HAHMS,
UCIIONB3yEeMBIMU B XUMUH: HaOJFOJCHIEM, OIICaHUEM,
HM3MEpeHneM, IKCIIEPUMEHTOM; YMEeHHe 00padaThIBaTh,
OOBACHATB Pe3yJIbTAaThl IPOBEICHHBIX OIBITOB U JIEaTh
BBIBOJIBI; TOTOBHOCTB U CIIOCOOHOCTH IPUMEHSTH METO/IbI
TIO3HAHMS TIPH PEHICHUU NIPAKTUYECKHX 3a/1ay;

OmnepaTHBHBIA KOHTPOJH B (hopMe:

- IPOBEPKH U OIIEHKH MTPAKTHUECKUX PadOT;
- TECTOBBI KOHTPOJIb;

- 3aIIUTa IPOEKTOB.

- c(OPMHUPOBAHHOCTh YMEHUS JaBaTh KOJIMUECTBEHHBIE
OIIEHKHU ¥ NIPOU3BOJUTH PACUETHI 10 XUMHUYECKUM
(dopMynaM U ypaBHEHHSIM;

OmnepaTHBHBIA KOHTPOJB B hopme:

- IPOBEPKH U OLIEHKH MTPAaKTHUECKUX PadoT;
- IPOBEPKH U OLIEHKH J1a00paTOPHBIX PadoT;
- BBITIOJIHEHUE JIOKJIA/I0B,;

- IpOBEpKa U olleHKa pedeparos

- 3aIIUTa IPOEKTOB;

- TECTOBBI KOHTPOJIb;

- BJIaICHUC NTIPABUJIAMHU TCXHUKH 0e30IMMacHOCTH opu
HCIIOJIB30BAHUHN XUMHUYCCKUX BEIICCTB,

OmnepaTHBHBIH KOHTPOJb B (hopMe:

- IPOBEPKH U OIIEHKH MTPAKTHUECKUX PadoOT;
- IPOBEPKH U OIIEHKH J1a00paTOPHBIX PaboT;
- IPOBEPKa KPOCCBOPOB;

- (hpOHTANIBHBIH YCTHBIH ONPOC;

- MPOBEPKA U OICHKA pedepaToB.

- c(OPMHUPOBAHHOCTH COOCTBEHHOI! MO3UIMH TI0
OTHOIICHHIO K XUMHYECKOW HH(OpMAaLIUH, TT0JTy4aeMOH 13
Pa3HBIX UCTOYHHUKOB.

OmnepaTHBHBIA KOHTPOJIB B hopme:

- IPOBEPKH U OLIEHKH MPAKTHUECKUX PadoT;

- TECTOBBIA KOHTPOJIb;

- 3aIIUTa IPOEKTOB;

- BBIIIOJIHEHHE MHMBUAYaJIbHBIX 3aJaHUI C TPUMEHEHHEM
Internet

IIpomexyTouHas artectaiust B (hopMe 3K3aMEHa 110 3aBEPIICHUIO Kypca JUCIUTUIAHBI

(I)OpMI)I U METOAbI KOHTPOJIA U OUECHKH PpPe3yJjbTaToB Oﬁy‘-lel-ll/lﬂ JO0J/KHBI T103BOJIAATH

NPOBEPATH Yy 00y4YAIOIIMXCH He TOJAbKO C(POPMHPOBAHHOCTH NMPEIMETHBIX Pe3yJbTaTOB, HO U
pa3BUTHE JJUYHOCTHBIX U MeTaNpeAMeTHbIX pe3yJIbTATOB 00yUYeHMHSl.

PesyabTaTsl
(JIMYHOCTHBIE U MeTanpeMeTHbIE)

OcHOBHBIE
pe3yabrara

MnmoxKa3aTejium OUCHKH

(I)Ole)l U ME€TOAbI KOHTPOJISA 1 OEHKH

JINYHOCTHBIE pe3yJabTarThbl

- rOpJOCTH U YBaXEHHs K
UCTOPHH " JIOCTIIKSHUSIM
OTEYECTBEHHOW XHMHYECKOW HayKH;
XMMHUYECKH TI'paMOTHOE IOBEACHHE B
npodeccHOHANBHOM NEsTENbHOCTH U B
ObITy IpH 0OpaIIEHNH ¢ XUMHUYECKIMHU
BEILIECTBAMH, MaTepHaIaMH u
Ipoleccamy;

- MIPOABJICHUEC I'PAXKAAaHCTBEHHOCTH,

HaTPHOTH3MA;
- 3HaHHE UCTOPHUH CBOEH CTPaHBbI;
- JIEMOHCTpanus TIOBE/ICHMS,

JIOCTOMHOrO rpaxaanuia PO

WHTepnperanys pe3yibTaToB
HaOJIIOZICHUH 3a JIESITEIbHOCTBIO
00yyaroIerocs B IpoOLECCe OCBOSHUS
00pa3oBaTeIbHON IPOrpPaMMBI

- IPOBEPKH U OLEHKH IIPAKTHYECKUX
pabor;

- TECTOBBII KOHTPOJIB;

- 3aIUTa IPOEKTOB;

- BBITNIOJIHEHHE UHANBUAYAIBHBIX 3aJaHUH
¢ mpuMeHeHneM Internet

- TOTOBHOCTh K IPOAOJIKEHHIO
obpazoBaHUs u TTOBBIIEHUS
KBaTH(pHUKaIuu B n30paHHON
npodeccnoHaTbHOW  JIEATENBHOCTH H
00BEKTHBHOE OCO3HAHHE pOJH XH-

- IPOSIBJICHUE aKTUBHOM JKU3HEHHOMN
NIO3ULUH;

- IPOSIBJICHUE YBAXKEHUS K
HAllMOHAJIbHBIM U KYJIBTYPHBIM
TpaguusM HapoaoB PD;

WHTepnpeTanyst pe3yinbTaToB
HaOJIIOZICHUH 3a JIESITENbHOCTBIO
00ydaromerocs B IPOLECCE OCBOSHUS
00pa3oBaTeNpHON MPOTPAMMBI.

- IPOBEPKH U OIEHKH MTPAKTUICCKUX




MHUYCCKHUX KOMHeTeHIII/Iﬁ B 3TOM; - YBaXXCHUC 06H1€‘IGJIOB€‘~ICCKI/IX u pa60T;

JEMOKPAaTUYEeCKUX LIEHHOCTEH - IPOBEPKH M OLIEHKH J1a00PaTOPHBIX
- JeMOHCTpamusi TOTOBHOCTH K | paboT;
HCIIOJTHEHUIO BOUHCKOTO J0NIra - IpPOBEPKa KPOCCBOPAOB;

- ()pOHTANIBHBIH YCTHBIN ONPOC;
- IPOBEPKA U OIIEHKa pedepaTos.

- yMeHHe UCIIONB30BaTh | - IEMOHCTpanus chopMHUpoBaHHOCTH | MHTEpIperanus pe3ynbTaToB
JOCTHKEHUS COBPEMEHHOMW | MHPOBO33PEHMs, OTBEYAIOILETO HaOTIOCHUH 3a IESITEIbHOCTBIO
XMUMHYECKONH HAayKH ¥ XUMHYECKHX | COBPEMECHHBIM PEalnsiM; 00ydaroImerocs B IPOIECCe OCBOCHUS
TEXHOJIOTUH JUIs MOBBIIICHHUS! | - IPOSBIEHUE OOLIECTBEHHOIO 00pa3oBaTeIbHON IPOrPaMMBI
COOCTBEHHOTO HWHTEJUIEKTYaJbHOTO | CO3HAHMS, - HaOJIIOIeHNE 32 HABBIKAMH Pa0OTHI B
pa3BUTHUA B BBIOPAHHOM | - BOCIIUTAHHOCTh U TAKTUYHOCTb; r1100aIbHBIX, KOPIIOPATUBHBIX U
npodeccroHaBHO NeSTeNIbHOCTH; - IGMOHCTpAanus TOTOBHOCTH K JIOKJIbHBIX HH(OPMAIIHOHHBIX CETAX;

CaMOCTOSTENIbHOM, TBOPYECKON

JeATEILHOCTH

MeTaHpellMeTH])Ie pe3yabTarTrbl

- [I03HABATENLHOMN - OpraHM3aIHUs CAMOCTOSTEIBHBIX WurepnpeTaiust pe3ysibTaToB
LEATEIILHOCTH U OCHOBHBIX | 3aHATHUI B XOI€ U3YUCHUI HaOIIOAEHUN 3a IEeATEIbHOCTRIO
HHTEJUIEKTYaIbHbBIX omepanuii | 001meo0pa3oBaTeNbHBIX JUCIUILINH; | 00YYalOIIErocs B MPOIECCE OCBOCHHS
(TocTaHOBKH 3aja4y, | - yMEHHE IUIAHUPOBATH COOCTBCHHYIO | 00pa30BaTEIBbHON MPOTPaMMEL
(hOopMyTUpPOBaHMS TUIIOTE3, aHAK3a U | IESITENBLHOCTD; - BBITIOJIHCHUE WHIUBUAYAIbHBIX 3aJaHHA
CUHTE3a, CpaBHCHHSA, OOOOIICHUS, | - OCYLIECTBICHHE KOHTPONIA U ¢ mpuMeHeHueM Internet
CHCTEMAaTH3all1H, BBIABJICHHUS | KOPPEKTUPOBKHU CBOEH

MPUIHHHO-CJICJICTBEHHBIX CBsA3ell, | NeATENbHOCTH;

MOKMCKa aHaloroB, (OPMYIHPOBAHUS | - HCIIOJIL30BaHHE pa3IMIHBIX

BBIBOJIOB) ISl PELICHMS TIOCTABICHHOM | pECypcoB JUIST JIOCTHIKEHUS

3a7a4y, [IPUMEHCHHE OCHOBHBIX | IIOCTaBJICHHBIX IICNIEH

METOJIOB  TO3HaHWSA  (HAOIIOACHHMS,

HAYIHOTO 9KCIICPUMEHTA) IS

W3Y4YCHUS] Pa3INUHBIX CTOPOH XH-
MHYECKHX OOBEKTOB M IIPOIECCOB, C
KOTOPBIMH BO3HHKAeT HEOOXOIUMOCTh
CTaJKMBaTbCcs B MNpodeccHOHANbHON

cepe;

- HUCIIOJIb30BAHUC paSJ'II/I‘-IHI)IX - }IGMOHCTpaHI/IH KOMMyHI/IKaTI/IBHI)IX I/IHTepnpeTauml pe3yJ'II)TaTOB
HCTOYHHUKOB It NoJTydeHusi | CHOCOOHOCTEH; HaOIIOAEHNH 3a AeSITEIbHOCTRIO
XUMHYECKOH HH(DOpPMAIUKM, YMEHHE | - YMEHUE BECTH IUAJIOT, YUUTHIBAS 00y4aromerocst B mpoIecce OCBOSHHsI
OLICHUTh €€  JIOCTOBEPHOCTb  JUIS | MO3WIHUIO APYTUX YYACTHUKOB 00pa3oBaTeNbHOM MPOrpaMMBl.
JIOCTIDKEHUSI XOPOIINX Pe3yIbTaTOB B | JEATEILHOCTH, - HaOJIOICHNUE 32 HABBIKAMHU Pa0OTHI B
pogecCHoHaNBHOH chepe; - YMCHHE Pa3pelIuTh KOH(IUKTHYIO | TI00ATBHBIX, KOPIOPATHBHBIX H

CUTYyallMIo JIOKaJIbHBIX I/IH(I)OpMa].[I/IOHHBIX CeTHX,




