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KOMIIETEHTHOCTHOTO MO/AX0/1a:

-MCIIOJIb30BaHUE B 00pa30BaTEIbHOM IPOLIECCE AKTUBHBIX U HMHTEPAKTUBHBIX (POpM
IPOBEJACHUS 3aHATHH (KOMIBIOTEPHBIX CHUMYISILIMM, JAEJIOBBIX U POJIEBBIX UIp, paszdopa
KOHKPETHBIX CHUTYallMi, TCHXOJOTMYECKUX M HWHBIX TPEHMHIOB, T'PYMNIOBBIX JUCKYCCUH) B
COUYETaHUM C BHEAYIUTOPHOI paboTOii;

-BBIIIOJIHEHHE OOydaromMMHUCS Ja00paTOPHBIX M NMPAKTUYECKUX 3aHSATHH, BKIIOYAs Kak
00s3aTEIbHBIE  KOMITOHEHT MMPAKTUYCCKUEC 3ajlaHusd C HCIHOJIb30BAHHMEM IICPCOHAIBHBIX
KOMIIBIOTED

[NOJACHUTEJIbHA A 3ATIMCKA

[Tporpamma o6meoOpa3oBaTesibHOM yuyeOHOro mnpenMmera «XHUMHUS» [peJHa3HaueHa Juis
U3Y4YEeHHUS XUMHUHU B TpoQeccHOHAIbHbIX oOpa3oBaTenbHbIX opranuzanuax CIIO, peamuzyrommx
00pa3oBaTeNbHYI0 NPOTrpaMMy CPEJHEro oO0IIero oOpa3oBaHMs B IMpeneiax OCBOEHUS IMPOrpamMMbl
noarotoBku crenuanuctoB cpeanero 3peHa CIIO (IIICC3 CIIO) na 6a3e OCHOBHOrO OOIIETO
0o0pa3oBaHus MpU MOATOTOBKE KBAIM(UIIMPOBAHHBIX pabOuuX, CIyXalluX, CIEHUATUCTOB CPEIHETO
3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeOoBanuii PI'OC cpemHero oOmiero oOpa3oBaHUS,
NPEIbIBISIEMBIX K CTPYKType, CONEp)KAaHHIO W pe3yiabTaraM ydeOHOro mpeamera «XHWMHS», B
COOTBETCTBUM ¢ PekoMeHTalMsMH 10 OpraHM3alMi MOJY4YEeHUs cpeaHero oOlmiero obpa3oBaHUs B
npezenax OCBOCHHS 00pa30BaTENbHBIX IMPOTPAaMM CpEeaHEero MpodeCCHOHATBHOTO 00pa3oBaHUsSI Ha
6a3e OCHOBHOTo oO0ImIero o0pa3oBaHHA C Yy4eTOM TpeOOBaHUM (enepaabHBIX TOCYAapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB W MOJNydaeMoOd Tpodeccur WM  CIEeMUAIBHOCTH — CPEIHETO
npodeccuoHaabHOro obpasoBanHus (mucbMo JlemapramMeHTa rocyJapCTBEHHOM MOJUTHKH B cdepe
noAroToBkH pabounx kaapos u JI1O Munobpuayku Poccuu ot 17.03.2015 Ne 06-259).

Copneprkanue mporpamMmbl « XMMHUs» HaIIPaBICHO Ha JOCTH)KEHHUE CIIETYIONNX IieNeil:

- ¢opMHpOBaHUE y OOYYAIOMINXCS YMEHHS OIEHHBATH 3HAYUMOCTh XHMHUYECKOTO 3HAHHUS IS
KaXJI0T0 YeJIOBEKa;

- (opmupoBaHuEe y OOYYAIONIUXCS IIEJIOCTHOTO MPEJCTABICHUS O MUPE M POJIU XHMHUH B
CO3/IaHMHM COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHHBI MHpA; YMEHHS OOBSACHATH OOBEKTHI U
IIPOLIECCH OKPYXKAKOIIEH ACHCTBUTEIBHOCTH: MPUPOJHOM, COLMAIBHOM, KYJIbTYPHOW, TEXHHUYECKOU
Cpezbl, — UCMOb3Ys JJIS 3TOr0 XMMUYECKHE 3HaHUS;
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- pa3BUTHE Yy OOydYaroIIMXCSd YMEHUH pa3nndarh (akThl U OICHKH, CPaBHUBATh OIICHOYHBIE
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHUSMU OLICHOK U CBSI3b KPUTEPHUEB C OIMPEICICHHOM CUCTEMOM
HeHHOCcTeH, GOpMYyIUPOBaTh U OOOCHOBBIBATH COOCTBEHHYIO O3UIIHIO;

- mnpuoOpereHne OOydYaIOMUMUCS OMBITA Pa3HOOOPa3HOW [EATEIbHOCTH, T[O3HAHUS U
CaMOIIO3HAHUs; KIIOYEBBIX HABBIKOB, UMEIOIIMX YHUBEPCAIbHOE 3HAUYEHUE AJIS Pa3IMYHBIX BHJIOB
NESATENIbHOCTH (HABBIKOB PEIICHHsS MPOOJIeM, MPUHATHS PEIICHHM, MOWCKa, aHauu3a M 00pabdoTKH
uH(pOpMallii, KOMMYHUKAaTHUBHBIX HABBIKOB, HaBBIKOB H3MEPEHHM, COTPYAHMYECTBA, O€30MacHOIO
oOpaleHus ¢ BeIECTBAMH B MIOBCEITHEBHOM JKU3HM).

B mporpaMMmy BKJIIOYEHO COJEp>KaHUE, HaIlpaBleHHOe Ha (OPMHUPOBAHHME Yy CTYJIEHTOB
KOMIICTCHIIUY, HEoOXoauMbIX g kadectBeHHOro ocBoenus IIIICC3 CIIO na 0a3e OCHOBHOTO
o01ero o0pa3oBaHus C MOJYYCHHUEM CPETHETO 00IIero o0pa3oBaHus;

MPOrpaMMbl TIOJITOTOBKH KBaTHU(UIIUPOBAHHBIX Pab0OYMX, CIYXKAIIUX, TPOrPaMMBbI TIOJTOTOBKH
crienanucToB cpeanero 3seHa [ITCC3.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O INPEAMETA «XUMUA»

[IporpamMmmayueOHOro mpeaMera «XHUMHs» SBISETCS OCHOBOM JUIsl pa3paboTKu pabodmx
oporpaMM, B KOTOPBIX TpOeCCHOHATbHBIC O00pa30BaTEIIBHBIC OpPTaHHW3AINK, PEaTU3YIOIIHEe
o0pa3oBaTeNnbHyI0 MPOrpaMMy CpelHero obmiero oopasoBanus B npexaenax ocoenus [IIICC3 CIIO
Ha 0a3e OCHOBHOro oOmiero oOpa3oBaHMs, YTOUYHSIOT COJAEp)KaHHEe y4dyeOHOro MaTepuana,
MOCIIE0BATENbHOCTh €r0 W3YYEHHUs, paclipe/ielieHre yu4eOHBIX 4acoB, TEMAaTUKYy pedepaToB, BUIbI
CaMOCTOSITCIIHBIX PabOT, yYuTHIBas crenuduKy mTporpaMM TOJITOTOBKHA KBTM(DUIIMPOBAHHBIX
paboumx, CIy>KaluX U CIEeHaTUCTOB CPEIHEr0 3BeHa, OCBauBaeMoi MpoheCcCHy WK CIEeIMaTbHOCTH.

[IporpaMMa MOXET HCIHOJB30BATHCA APYTUMU MPO(hEeCcCHOHATBHBIME  00pa30BaTeIbHBIMU
OpraHM3aIsIMH, PEATU3YIOIIMMHU 00Pa30BaTEIbHYI0 MPOrpaMMy CpeIHEro oOImero odOpa3oBaHUS B
npeznenax ocsoerus [IIICC3 CIIO Ha 6a3e 0CHOBHOTO 001IIero 00pa3oBaHUs

MECTO YYEBHOI'O IMTPEJMETAB YUEBHOM IJIAHE

VY4eOHnbiii npeamer «Xumus» SABISETCS Y4eOHBIM IMPEAMETOM IO BHIOOPY M3 00sA3aTeNbHOM
npenMeTHoii obnactu «EctectBennbie Hayku» OI'OC cpeanero obimiero o0pa3oBaHusl.

B mpodeccronanbHbIX 00pa3oBaTEeNbHBIX OPraHU3AlMSIX, PEANTU3YIOIUX 00pa30BaTENbHYIO
nmporpaMmmy cpeaHero oomiero oopazosanus B npenenax ocsoeHus [IIICC3 CIIO na 6a3e 0OCHOBHOTO
obmero obpa3oBaHus, y4eOHOro mnpeamera «XUMHUS» HU3y4daeTcss B 00I11e00pa3oBaTeIbHOM ITUKIIE
[MIICC3 CIIO Ha ©6a3e OCHOBHOTO o0mIero o00pa3oBaHUS C TMOJYYEHHEM CpEAHEro O0OIIero
obpazosanus (ITTICC3).

B yuebnpix mmanax I[IIICC3 wmecto yueOHOro mpenMera «XUMHUS» — B COCTaBe
o011eo0pa3oBaTeabHbIX JAUCHUIUIMH MO BbIOOpPY, (hOpMHUpYEMBIX U3 00SA3aTEIbHBIX IMPEAMETHBIX
obmnacreir ®I'OC cpennero obuiero odpazoBanus, ans npodeccuit CIIO wnu cnenumansaocteit CI1O
COOTBETCTBYIOIIETO Tpoduist mpodeccuoHaIbHOTr0 00pa3oBaHuUsl.

PE3VJIbTATHI OCBOEHUWA YYEBHOI'O IMTPEJAMETA

OcBoeHUE CoMepKaHUS y4e0HOTO TmpeaMera «XUMHsS», OO0ECrednBaeT JTOCTHKCHHUE
00y4aroIuXCsl CNEAYIONUX PE3yIbTaTOB:

. JUYHOCIMHBIX.

- YYyBCTBO FOPAOCTH U YBAKEHUS K UCTOPUU U JTOCTUKEHUSM OT€UECTBEHHOW XUMHYECKON
HAyKH, XUMHUYECKH TPaMOTHOE TMOBEACHHE B MPO(EeCCHOHANBLHON MEeATENbHOCTH U B OBITY TIpH
oOpalleHuu ¢ XUMHUYEeCKUMH BEIECTBAMU, MaTepraIaMu U IPOIeCCaMu;

- TOTOBHOCTD K IMPOJOKCHUIO 00pa30BaHMS M IMOBBINICHUS KBAIM(PUKAUKA B U30paHHOM
poeCCHOHAIBHON ACSATENHPHOCTH W OOBEKTHBHOE OCO3HAHHUE POJM XUMHUYECKUX KOMIIETEHIIUH B
3TOM;

- YMEHHUE HUCIOJIb30BaTh JOCTHKEHHUS COBPEMEHHOM XMMHUYECKON HAyKH M XUMHUYECKHX
TEXHOJIOTMI JJii TIOBBIMIEHUS COOCTBEHHOTO HMHTEIUIEKTYAIbHOTO pa3BUTHS B  BBIOPAHHOM
poeCCHOHATBHON JeATETHFHOCTH;

i MemanpedMeMHblx:
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- WCIIOJIB30BAHUE PA3JIMYHBIX BUJOB IIO3HABATEIBHOW JESATEIBHOCTU W  OCHOBHBIX
WHTEIJICKTYaTbHBIX Omepanuil (IOCTaHOBKYU 3a1add, (OpMYJIMPOBAHMS THIIOTE3, aHAIM3a U CUHTE3a,
CpaBHEHHUs, 00OOIIEHUS, CHUCTEMaTH3allMU, BBIABICHUS NPUYMHHO-CIEIICTBEHHBIX CBS3€H, MOUCKA
aHAJIOTOB, (OPMYIUPOBAHUS BHIBOJIOB) JJIS PEIICHUS MOCTABICHHON 3aa4y, IPUMEHEHHE OCHOBHBIX
METOJIOB MO3HaHUs (HAONIOJCHUS, HAYYHOTO SKCIEPUMEHTA) Uil U3YyYEHUs Pa3JIMYHBIX CTOPOH XH-
MHUYECKUX OOBEKTOB M TIPOIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOJMMOCTh CTaJIKHUBAaTHCS B
npodeccuoHabHOU cdepe;

- UCIIOJIb30BAaHUE PA3JIMYHBIX HMCTOYHUKOB JUIS TMOJIYYCHUS XHUMHYECKON HH(OpMAIUH,
YMEHHE OLICHUTh €€ JOCTOBEPHOCTH ISl JOCTHKEHHS XOPOIIUX PE3yIbTaTOB B MpodecCHOHaIbLHON
cdepe;

* IPEIMETHBIX !

- c(hOPMHUPOBAHHOCTh MPEJACTABICHUNA O MECTe XHUMHUH B COBPEMCHHON HAaydyHOH KapTHHE
MUpa; MOHMMAaHHUE POJIM XUMUU B (HOPMHUPOBAHMM KPyro3opa U (PyHKIHMOHAIHLHOW TPAMOTHOCTH
YeJI0BEKa ISl PEIICHUS TPAKTUYECKHUX 3a/1a4;

- BJIQJICHUE OCHOBOIMOJATalOUUMU XWMHUYECKUMU MOHATUAMH, TEOPUSMH, 3aKOHAMH M
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHME XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

- BJIQJICHUE OCHOBHBIMM METOJAMHM HAyYHOI'O MO3HAHUS, HCIOIb3YEMBIMHU B XHUMUHU!
HAOJIIO/ICHUEM, ONHMCAHHEM, HW3MEPEHHEM, OJKCIICPUMEHTOM; YMEHHE 00pabarhiBaTh, OOBSCHATH
pe3yNbTaThl IPOBEICHHBIX OIMBITOB U JIENATh BBIBOJIbI; TOTOBHOCTH M CIIOCOOHOCTH TPUMEHSTH METO/IbI
MO3HAHUS MPU PELICHUH MPAKTHYECKUX 3a/1a4;

- c(hOpPMUPOBAHHOCTh YMEHHUS /1aBaTh KOJIWYECTBEHHBIC OLICHKH U MPOU3BOIUTH PACUETHI
0 XUMHYECKUM (HOpMysiaM U YPaBHECHUSIM;

- BJIQJICHWE TMpaBWJIAMHU TEXHUKUM OE€30MacCHOCTH TMpPH HCHOJIb30BAaHUH XUMHUYECKUX
BEILIECTB;

- c(OpPMUPOBAHHOCTh COOCTBEHHOHN MMO3UIIMKM IO OTHOIICHHIO K XUMHUYECKOW HHGOp-
MalluH, OJIy4aeMOM U3 Pa3HbIX UCTOYHUKOB.

ECTECTBEHHO-HAYYHBIN [TPO®UJIIb [TPOGECCUOHAIBHOI'O OBPA3OBAHIA

COIEPKXAHUE YYEBHOI'O ITPEJAMETA
Bsenenue
Hayunbie MeTonpl MO3HAHUS BEIIECTB U XMMHUYECKUX SBJICHUNA. PoJIb DKCIIEpUMEHTa U TEOpUH B
xuMHUH. 3HaueHue xumuu npu ocBoeHuu mnpodeccuit CIIO u cneunmansHocTedt CIIO ectecTBEeHHO-
Hay4HOTO MpoduiIst NpodecCuoHaTLHOTO 00pa30BaHMS.

1. Opranunyeckasi XUMHst

1.1. Ilpeomem opeanuveckoil Xumuu.
Teopust cmpoenust Op2aHu4ecKux coeOuHeHutl

[Tpenmer oprannueckoit xumuu. [lonsTue 00 OpraHMYEeCKOM BEUIECTBE M OPraHUYECKON XUMHUH.
Kpatkuii ouepk McTOpum pa3BUTHsL OpraHMyeckor Xxumuu. Buranusm u ero kpymenue. Oco6eHHOCTH
CTPOEHUS OPraHUYECKUX coennuHeHn. KpyroBopot yriepoa B mpupoe.

Teopust crpoenust opranudeckux coeauHeHuid A. M. byrneposa. Ilpeanocwuiku co3naHus
TeopuH cTpoeHuss. OCHOBHBIE MOJIOKEHUS Teopun cTpoeHus A. M. bytnepoBa. Xumuueckoe cTpoeHue
U cBoiicTBa opraHnyeckux BemiecTB. Ilonarue o0 wm3zomepuu. CrocoObl 0TOOpakeHUs] CTPOCHUS
MOJIEKYJBI ((popMyibl, Moaenu). 3HaueHue teopun A. M. ByrnepoBa nmisi pa3BUTHS OpraHUYECKOM
XUMHUHU U XUMUYECKUX TPOrHO30B.

Crtpoenue aToma yriaepoja. DIeKTPOHHOE 00JaKko u OpOUTalb, S- U P-OpOUTAIN. DIEKTPOHHBIC
U DJIEKTPOHHO-Tpaduueckue GHopMyibl aTOMa yriepoja B OCHOBHOM M BO30YXKJEHHOM COCTOSIHUSIX.
KoBanieHTHass XxuMu4eckasi CBsI3b M €€ KIacCH(UKAIKS 1O CIIOoco0y MEepeKphIBaHMS OpOUTaNIeH (CT- 1
n-cBs3M). [lonsatue rubpunnzanuu. Pa3nuunbie TUnbl THOpUAM3auyd U GopMa aTOMHBIX OpOUTaNeH,
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B3aMMHOE OTTAJKWBAaHWE THOPUAHBIX OpOUTanel M HX paclolokKeHHEe B MPOCTPAHCTBE B
COOTBETCTBUM C MHHHMYMOM OJHEPruu. ['eoMeTpusi MOJIEKYNI BEUIECTB, OOpa30BaHHBIX aTOMAaMH
yriaepojia B pa3IMuHbIX COCTOSHUSAX THOPUAU3AIIIH.

Knaccudukanus opranndeckux coenuHeHuil. Kiaccudukamnusi opraHMYecKHX BEIISCTB B
3aBHCUMOCTH OT CTpoeHus yrieponHoil nenu. [lonstue ¢pynkuuonansHoi rpynmnsl. Knaccudukanus
OpPTaHMYECKUX BEMICCTB MO TUIY (DYHKIIMOHAIBHOMN TPYIITIBL.

OcHOBBI HOMEHKJIATyphl OpPraHMYECKHUX BellecTB. TpuBuanbHbIe Ha3BaHUS. PannoHanbHas
HOMEHKJIaTypa Kak mpexamectBeHHua HomeHknatypel IUPAC. Homenknarypa IUPAC: npuHIumen
o0pa3oBaHMsl Ha3BaHWM, CTAPIIMHCTBO (YHKIIMOHAJIBHBIX TPYII, UX 0003HAYeHHE B MpepuKcax u
cy(dukcax Ha3BaHUI OPraHUIECKUX BEIICCTB.

Tunel XUMHUECKHX CBSI3e€M B OpPraHUYECKUX COCAMHEHUAX M CHOcoObl HX pa3pblBa.
Knaccudukanuss KOBaJCHTHBIX CBSI3€H MO 3JIEKTPOOTPUIIATEIIEHOCTH CBSI3aHHBIX aTOMOB, CIIOCOOY
NepeKpbIBaHUS OpOUTalieli, KpaTHOCTH, MeXaHU3My oOpa3oBaHus. CBs3b NPUPOIbI XUMUYECKON CBSI3U
C THUINOM KPHUCTAJUTMYECKON PEIIeTKH BEIIeCTBA M ero (M3MYECKUMHU CBOWCTBaMHU. Pa3phiB
XUMHYECKOH CBSI3M KAk TMporecc, oOOpaTHbli ee oOpa3zoBaHuto. [o-mMonuTHYecKUd U
TETEPOTUTUYCCKUNA PA3PBIBBI CBS3EM, MX COMOCTABJICHHE C OOMEHHBIM M JOHOPHO-aKIENTOPHBIM
MexaHu3Mamu ux obpazoBanus. [loHsTHE CBOOOIHOTO paguKaia, HyKIeoGUIbHOU U AIEKTPODUIBHON
YaCTHIIBI.

Knaccudukanus peakuuii B opranndeckoit xumun. [lonsarue o Tunax u MexaHu3Max peakiuii B
opraamueckoit xumun. CyOcTpat u peareHT. Knaccudukainus peakiuuii Mo U3MEHEHHUIO B CTPYKTYpe
cyOcTpara (IpUCOEOUMHEHHE, OTLICIUIEHHWEe, 3aMelleHHue, HW30MepHu3alus) U THIy pearcHra
(pamukanabHble, HyKJIcopuIbHBIC, 3ekTpoduiabHbie). Peakium npucoeaunenuss (Ay, Ag),
snumunupoBanus (E), 3amemenust (Sr, Sn, Sg), uzomepuszanuu. PasHOBUIHOCTH PeaKIUil KaKI0rO
TUINA: TUAPUPOBAHUE WM JETHAPUPOBAHUE, TaJOTCHUPOBAHUE M JIETAJIOTCHUPOBAHUE, THUApPATALUS U
JNeruaparanus, TUAPO- TalOTEHUPOBAHHWE M JETUAPOTraloTeHUPOBAaHUE, TMOJUMEpHU3alus U
MOJIMKOH/ICHCAIIHS, TIeperpynmnupoBka. OCOOEHHOCTH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI B
OpPTaHUYECKON XUMUHU.

CoBpeMeHHbIE TTPEICTABICHHS O XUMUYECKOM CTPOCHUH OPTaHUYECKHUX BEIIECTB.

OcHOBHbBIE HampaBieHUsi pa3BUTHs Teopuu crpoeHuss A. M. Bbyrneposa. M3omepus opra-
HUYECKUX BEHIECTB M €€ BUIbl. CTPYKTypHas HM30MEpHUs: MEXKKJIACCOBas, YIIEPOJHOTO CKEJeTa,
MOJIOKEHUsI KpaTHOW CBA3M H  (PYHKIMOHANBbHOW Tpymmbl. [IpocTpaHCTBeHHass HM30MEpHS:
reoMeTpuueckass U onTudeckas. [loHsATHE acMMMETpPUYECKOTo IIeHTpa. buomornueckoe 3HaueHUe
ONTHYECKON wu30MepuH. B3auMHOE BIMSHHME aTOMOB B MOJEKYJIaX OPraHUYECKHUX BEUIECTB.
OneKkTpoHHbIE d(DPEKTHI aTOMOB M aTOMHBIX TPYMNI B OPraHUYECKUX MOJEKynax. MHAYKIIMOHHBIN
3¢ deKT, MOJOKUTEIbHBII M OTpHULATENbHbIN, ero ocoOeHHOocTH. Me3oMepHbli >pdexT (3ddext
COTIPSKEHMS ), €T0 OCOOCHHOCTH.

JlemoHcTparuu

Konneknun opraHudecKkux BEIMIECTB (B TOM YHCIE JIGKAPCTBEHHBIX MPEMapaToB, KpacuTesei),
MaTepuaioB (MPUPOAHBIX M CHUHTETUUYECKHX KaydyKOB, IJIACTMACC M BOJIOKOH) M M3JIEIUN W3 HUX
(HUTEH, TKAHEH, OT/IETIOUYHBIX MaTEPHAJIOB).

Mogemu monekyn CHy, CoHg, CoHp, CsHg, CH3OH — mmrapoctepskHeBbie 1 00beMHBIC. Moenu
OTTAJIKUBAHUS THOPHUIHBIX OpOHTANIEH C TTOMOIIBIO BO3AYITHBIX IIAPOB.

B3aumoneiicTBue HATPUS C 3TAHOIOM U OTCYTCTBUE B3aUMOJICHCTBUS C TUITUIOBBIM 3(pHpOM.

OnbITEI, TOATBEPXKIAIONINE HAIWYHWE (PYHKIIMOHAIBHBIX TPYII y COCIUHEHHH pa3IuYHBIX
KJIACCOB.

JlaGopaTopHBI OTIBIT

W3roroBnenne Mojene MOJEKYJl —IIpeACTaBUTENEH pa3IMYHBIX KJIACCOB OPraHUYECKHUX
COCTUHEHUH.

[IpakTuueckue 3aHATHS.

OO6Hapy’xeHue yriepo/a U BoJI0Opo/ia B OPraHMUYEeCKOM COETUHEHUH.

OGHapyxenue rajoreHoB (mpoda beinpiireitna).



1.2. Ipeoenvhule yeneeo0opoosl

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

OJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJIbl METaHa M JpPYrux ajnkaHoB. [o-
MOJIOTHUECKUH psii ¥ m3oMepus napaduHoB. HopManbHOe U pa3BEeTBIEHHOE CTPOSHHE YIIIEPOAHOM
uenu. HoMeHkIatypa aJlkaHOB M alIKWJIBHBIX 3aMecTuTenel. @u3nueckue CBOMCTBA aJKAHOB. AJIKaHBI
B IIPUPOJIE.

XUMHYECKHUE CBOWCTBa ankaHoB. Peaknum Sg-tuma: rajgorenupoBanue (paborsr H. H.
CemenoBa), nutpoBanue o KonoBanoBy. MexaHusMm peakiMu XJOpUpPOBaHUS ajka- HOB. Peakiuu
JEruIpUpOBaHUs, TOPEHUS, KAaTaJIUTUYECKOTO OKHUCJIEHHUS alKaHOB. KpEKUHI ajakaHOB, pa3juvHbIC
BUJIbI KPEKHUHTa, TPUMEHEHUE B MPOMBINUICHHOCTU. [IMposiu3 ¥ KOHBEpCHUs METaHa, U30MEpHU3aLMs
AJIKaHOB.

[Ipumenenue u cnocoObl Tmody4YeHus ankaHoB. OOmactu mnpuMeHenust ankaHoB. [Ipo-
MBILUICHHBIE CIIOCOOBI TOJYYEHUS AallKaHOB: TOJy4YEHUE W3 MPUPOAHBIX HCTOYHUKOB, KPEKHHT
napaduHOB, TOJYYCHHE CHHTETHYECKOro OeH3WHa, rasuduKanus Yris, THAPUPOBAHHE aJIKaHOB.
JlaboparopHble crocoObl MONyueHUsl aJIKaHOB: CHUHTE3 Bropra, nexap-O0KCUIUpOBaHUE, THUAPOIIU3
KapOuaa afOMUHUS.

[{uknoankanel. ['OMOJOTHYECKHI P U HOMCHKJIATypa IMKIOAJIKaHOB, MX o0Imias (opmyia.
[lonsiTue o HanpsbkeHMHM LUKIA. M30MepHsl HUMKIOATKAaHOB: MEXKKJIACCOBas, YIJIEPOJHOIO CKEJeTa,
reoMmerpuueckas. Ilomydenne W QU3UYECKHE CBOWCTBA IMKJIOAIKA- HOB. XWUMHYECKHE CBOHCTBA
nukioankanoB. Crenuurka CBOMCTB [HMKJIOAIKAHOB C MallbIM pa3MepoM Iukia. Peakuuu
IPUCOEANHEHUS U PATUKAIBHOIO 3aMEILECHUSI.

JlemoHcTparuu

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

PactBopenue napaduna B OEH3WHE U UCTIAPEHHUE PACTBOPHUTENS U3 CMECH.

[TnaBnenue napaduHa U €ro OTHOIIEHUE K BOJIe (PACTBOPUMOCTH, TUIOTHOCTh, CMAaYMBaHUE).

Paznenenue cmecu G6€H3MH — BOJIa C IOMOIIBIO AEIUTEIbHON BOPOHKH.

['openue merana, mpomnaH-OyTaHOBOM cmecH, mapaduHa B YCIOBHUAX M30bITKA M HEAOCTaTKa
KHCIIOPO/Ja.

B3pbIB cMecH MeTaHa ¢ BO3YXOM U XJIOPOM.

BoccraHnoBneHNEe OKCHUIOB TSXKENBIX METAIIOB apaduHOM.

OTHoleHne UKIOreKcaHa K OpOMHOI BOJIe M pacTBOPY I€pMaHraHaTa Kajus.

JlabopaTopHbIE OMBITHI

M3roroBieHne Moieael MOJIEKYJl AJIKAHOB U TaJIOTCHAJIKAHOB.

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

OO0HapyxeHne BOJIbI, CaXKH, YTIIEKUCIIOTO Ta3a B MPOAYKTaX TOPEHUS CBEYH.

O3HakoMJIEHHE CO CBOMCTBAMM TBEPAbIX MapaduHOB: IUIaBIEHUEM, PACTBOPUMOCTHIO B BOJIE U
OpPTaHMYECKUX PACTBOPHUTENSAX, XUMHUYECKOW WHEPTHOCTHIO (OTCYTCTBHEM B3aUMOJACHCTBHS C
OpoMHOI BOIOM, pacTBOpaMH IIepMaHTraHaTa Kajus, THAPOKCHUAa HATPUS U CEPHOU KUCIIOTHI).

[IpakTuueckoe 3aHsTHE

[ToryueHue MeTaHa U U3y4E€HUE €ro CBOICTB: TOPEHUs, OTHOLIEHUS K OPOMHOI BOJIe U pacTBOPY
nepMaHraHara Kajius.

1.3. Omunenoguvle u OUeHOB8bLE Y21e8000PO0bL

['omosiornyeckuii psig adkeHOB. ODJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIIbI
STWJIEHA W alkeHoB. ['oMmonormueckuid psg u obOmas (opmyna amkeHoOB. M3omepus STHUICHOBBIX
YIJIEBOAOPOJOB: MEXKKIIACCOBAs, YIIEPOJIHOIO CKEJIETa, MOJIOKEHHS KPATHOM CBSI3U, F€OMETPUYECKAsL.
OCOOCHHOCTH HOMEHKJIATypbl 3TUJICHOBBIX YIJIEBOJOPOJIOB, HAa3BaHMS BAKHEHIIUX PpaJUKAaJIOB.
®u3nyecKue CBOMCTBA ATKEHOB.



XHUMHUYECKUE CBOMCTBA AJIKEHOB.DJIEKTPOMUIILHBIN XapaKTep peaKIuii, CKIOHHOCTh K PEaKIUsIM
MPUCOCIUHECHUS, OKHUCICHUs, mnoiaumepusanuu. I[IpaBmiio MapKOBHMKOBA M €ro 3JIEKTPOHHOE
obocHOBaHMe. Peakiuu rajaoreHupoBaHUs, THUAPOTAIOTCHUPOBAHMS, TUAPATAIMH, THAPUPOBAHUS.
Mexanausm Ag-peakiuii. [loHsTHe 0 peaknusx moauMepuzanud. [opeHue ankeHoB. Peakiuu
OKHCJICHUSI B MATKHUX W JKECTKUX yClIOBHsX. Peaknus Barnepa m ee 3HaueHue i1 OOHApYKEHUS
HEIpPEACNIbHBIX YTIIIEBOIOPO/I0B, OJYUYSHUS TITUKOJICH.

[Ipumenenne ©u CHoCOOBI TOJYYEHHS QJIKEHOB. M CIOIb30BaHME BBICOKOW PEaKIIMOHHOU
CIIOCOOHOCTH QJIKEHOB B XHMMHYECKON NPOMBIIUICHHOCTH. [IpuMEHeHHe JTHiieHa W TPOIMHIICHA.
[IpoMbINIUIEHHBIE CITOCOOBI TOJIYYCHHS QJIKEHOB. Peakimuu NeruapupOBaHUS W KPEKHWHra aJIKEHOB.
JlabopaTopHbIe CIIOCOOBI MOTYICHUS ATKEHOB.

Ankanuensl. [loHstrne W KiaccudUKaIMs IHEHOBBIX YIJIIEBOJAOPOJIOB IO B3aUMHOMY pac-
MOJIOKEHUIO KpaTHBIX CBsized B Mosekysne. OCOOEHHOCTH 3JEKTPOHHOTO W IMPOCTPAHCTBEHHOTO
CTPOCHHUS CONPSIKEHHBIX AUeHOB. [loHsATHE O M-35IeKTpOoHHOM cucteme. HomeHkiatypa AMEHOBBIX
yrieBoaopoaoB. OCOOCHHOCTH XMMHYECKHUX CBOMCTB COINPSDKEHHBIX JHEHOB KakK CIEJACTBUE HX
3JICKTPOHHOTO cTpoeHHs. Peakumm 1,4-npucoenuaenus. I[lomumepusanms nueHoB. CriocoObl
MOJIYYeHUS JUEHOBBIX yrieBoA0poa0B: padoTsl C.B.JIlebenena, nerunpupoBanue ajikaHOB.

OCHOBHBIE TOHSATHS XHMHUHM BBICOKOMOJICKYJSPHBIX COCIMHCHHH (HAa NIpHMEpPE IPOJYKTOB
MOJIMMEPU3AIMU AJIKEHOB, AJKAaIUEHOB W WX TaJIOTCHIPOU3BOJIHBIX). MOHOMED, MOIUMED, PEaKIIUs
MOJIMMEpHU3allii, CTENEeHb MOJMMEpPU3allui, CTPYKTYpPHOE 3BE€HO. THIBI MOJUMEPHBIX IEMEH:
JUHEWHbIE, pPa3BETBIICHHbIE, cmUThie. [loHATHE O cTepeoperysp-Hbplx mnonaumepax. [loaumepst
TEPMOILIACTUYHBIE U TEpMOpEaKTUBHBIE. [IpeacTaBienue o miacrmaccax u snacromepax. [loaustunen
BBICOKOI'O M HHU3KOTO JaBJICHHUs, €ro cBoicTBa U nmpumeHeHue. Karamuzaropsl Llurnepa — Hartra.
[TomunponuiaeH, ero NpUMEHEHHWE W CBOMCTBa. [ayoreHcomepkamime TOJUMEphl: TedIoH,
noymBUHWIXIOpU. Kayuyku HatypanpHbii U cuntetnueckue. Cononumeps! (OyTaaueHCTUPOIbHBIN
Kay4dyk). Bynkanuzanus kaydyka, pe3uHa u 500HHUT.

JeMoHCcTpanuu

Mopenu MOJNEKyl CTPYKTYPHBIX M HPOCTPAHCTBEHHBIX H30MEPOB AJIKEHOB U AJIKaJUEHOB.
Komnexuus «Kayuyk u pe3rHay.

Henonumepusanust kaydyka. CrymeHue MIIEYHOTO COKa KaydyKOHOCOB (Mojouasi, Ofy-
BaHUYHMKOB, (puKyca).

JlabopaTopHbIE OMBITHI

OOGHapyxeHue HeTpeeIbHBIX COCTMHEHNUI B KEPOCHUHE, CKUIHIape.

O3znHakomieHme ¢ 00pa3iaMu MOJUAITUIICHA U TTOUTIPOIUIICHA.

Pacnio3znaBanue 00pasIoB aikaHOB M AJIKEHOB.

[IpakTuueckue 3aHATUS

[Tonydyenue sTuneHa aeruapaTalnneit STUIOBOrO CIUPTA.

BzaumopeiicTBue sTuieHa ¢ OpoMHOM BOJIOH, paCTBOPOM MepMaHraHaTa Kajus.

CpaBHEeHHE TIJIaMEHU STUJIEHA C TUTAMEHEM TMPEACNIbHBIX YIIEBOJOPOJAOB (MeTaHa, MPOIIaH-
OyTaHOBOI cMecH).

1.4. Ayemunenosvie yene6o0opooul

['omoniornyeckuii psij anlkKMHOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE AalleTHIICHA W
Ipyrux ankuHoB. ['omonoruueckuid psa u obmas ¢popmyna ankuHoB. HoMeHKIaTypa aneTuIeHOBBIX
YIIIEBOAOPOAOB. M30MeEpHsi MEKKIACCOBAS, YTIIEPOJIHOTO CKEJIETA, MOJIOKEHHS KPAaTHOU CBSI3H.

XUMUYECKHE CBONCTBA W MpPUMEHEHHE aIKMHOB. OCOOEHHOCTH peaklui MPUCOCTUHEHHS IO
TPOMHON yraepoa-yriaepoaHoi cesazu. Peaknus Kydeposa. IIpaBuino MapkoBHHKOBA MPUMEHUTEIBHO
K anetuwieHaM. [ToBImKHOCTE aToMa BOJ0po/ia (KUCIOTHBIE CBOMCTBA alKMHOB). OKUCIIEHNE aIKUHOB.
Peakuus 3enunckoro. [I[puMeHeHne alleTUIIEHOBBIX YIIIeBOAOPOa0B. [lonuBrHMIaNETAT.

[Toryuenue ankuHOB. [lomyuenue areTuneHa MUPOIU30M METaHA U KapOUTHBIM METOJIOM.

JeMoHcTpanu

Mopenu MOJEKyIbI alleTUIIEHA U IPYTUX ATKHUHOB.



[Tomydyenue anernsieHa w3 KapOuWaa KajabIUs, O3HAKOMJICHHE ¢ (U3MYECKUMHU U XUMHYCCKUMHU
CBOMCTBAMH aleTUIICHA: PACTBOPHMOCTBLIO B BOJI€, TOPEHUEM, B3aMMOJICHCTBHEM C OpOMHOI BOJIOM,
pacTBOpOM IepMaHTaHaTa Kaiaus, cojsimu Menu (I) u cepedpa.

JlaGopaTopHBIA OIBIT

N3rorosienue 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 apoMaTH4ecKoi M-cucteMmbl. ['omonoru GeH3osa, UX HOMEHKIATypa, o0Ias
dopmymna. HomeHknaTypa Uisi AM3aMEIIEHHBIX NPOU3BOAHBIX OeH30ma: opmo-, mema-, mapa-
pacrnosoxeHue 3amectureseil. Pu3nyeckue CBOMCTBa apeHOB.

XUMUYECKHUEe CBOWCTBA apeHoB. llpuMepsl peaknuil  3MEeKTPOPHILHOTO  3aMEIICHUS:
raJIoTeHUPOBaHUs, ankuiaupoBanus (karanuzatopel Dpunmens — Kpadrca), HuTpoBaHus,
cynbupoBanus. Peakiuu THAPUPOBAHUS M IPHUCOCIMHCHHS XJopa K OcH30ay. OcoOeHHOCTH
XUMHYECKHX CBOWCTB TOMOJIOTOB OeH305a. B3aumHOe BiMsHHE aTOMOB Ha IpHUMEpPE T'OMOJIOTOB
apeHoB. OpueHTaIus B peakusx eKTpodriibHOro 3amernienus. Opuenrantsilu llpona.

[Tpumenenue u moay4deHue apeHoB. [IpupoaHbIe UCTOUHUKH apOMATUYECKUX YTIIEBOJOPOIOB.
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 (IKCTPAKIMS OPraHMYEeCKUX M HEOPraHMYECKUX BEIECTB
OCH30JI0M M3 BOJHOTO pacTBOpa HoJa, KpacuTeJel; pacTBOpeHHE B OEH30iIe BEIIECTB,
TPYAHOPACTBOPUMBIX B BOJIE (Cepbl, OEH30MHOI KUCIIOTHI).

['openue 6ensona.

OtHomeHnue 6eH30ma kK OpOMHOM BOJIe, pacTBOPY MEepMaHTaHATa KaJlUs.

[Tonyuenue HUTpOOEH307a.

OznakomneHne ¢ (QU3MYECKMMH CBOMCTBAMH apoOMaTHYEeCKHX YIIIEBOJAOPOJOB C HC-
noJyib30BaHueM pactBoputesst «CollbBeHT». VM3roToBieHrne u MCIOJIb30BaHUE TMpoCTeiiero npudopa
TUTSL XpoMaTorpadum.

[Tomy4yenue GeH30a AEeKapOOKCUIMPOBAHNEM OCH30MHOM KHUCIOTHI. [loydueHue u paccioeHue
aMynbcuu O6eH3oma ¢ Bogoi. OTHoIeHne OeH3051a K OpOMHOM BOJIE U PaCTBOPY MepMaHTaHaTa Kajusl.

1.6. IIpupoonvie ucmoyHuKu y21e6000p0008

Hedts. Haxoxnenue B mnpupoae, coctaB M ¢uznyeckue cBoicTBa HedTH. ToIumBHO-
sHepreTuueckoe 3HadeHue HedTu. IlpombinuienHas nepepabotka HedTH. Pextudukanus HedTH,
OCHOBHBIE (DpaKLIMU ee pa3JesieHus], UX HCIoyb30BaHue. BropuuHas nepepaboTka He(TEnpoIyKTOB.
Pextudukanus Mazyra npu yMeHbIIEHHOM JAaBiieHUU. KpekuHr HegTenpoaykToB. PasnuyHbie BUbI
kpekuHra, paborer B. I'. IllyxoBa. M3omepuzamus ankaHoB. AJKHJIMPOBAHHE HeENpPeIelIbHbIX
yriaeBonopoaoB. Pudopmunr HedrenponykroB. KadecTBo aBTOMOOMIBHOTO TorumBa. OKTaHOBOE
4HCIIO.

[Tpuponnblil u monyTHBIN HePTsIHOM ra3sl. CpaBHEHUE COCTaBa MIPUPOIHOTO U MOMYTHOTO Ta30B,
UX MPAKTUYECKOE UCIIOJIb30BaHUE.

Kamennspiii yrons. OCHOBHBIE HallpaBIEHUs HCIIOJIb30BaHUA KamMeHHOro yriid. KokcoBaHue
KAMEHHOIO YIUIg, BaXHEHMIIME IPOAYKTBI JTOr0 Ipolecca: KOKC, KaMEHHOYIOJIbHAas CMOIa,
HajacMosibHas Boga. CoenuHeHus, BbIIEHSAEMBbIE U3 KaMEHHOYTOJIbHOM cMoubl.  [IpogyKThl,
[I0JIy4aeMble U3 HaJCMOJIBHON BOJBI.

OKOJIOrHYecKHe acreKThl 100bIuH, epepaboTKH U MCII0JIb30BaHMsI TOPIOYNX HUCKOMAEMBbIX.

JeMmoHCcTpanuu

Komnexuus «IpupoHbpie HCTOYHUKH YTIIEBOJOPOLOBY.



CpaBHEHHE POIIECCOB TOPEHUSI HEPTH U MPUPOTHOTO Ta3a.

O6pa3oBaHue He(DTSIHOM IJICHKH HAa IIOBEPXHOCTH BOJIBI.

Karanutuueckuii KpekuHT napaduHa (MM KepoCuHa).

JlaGopaTopHbI€ OIBITHI

OnpezneneHre HATMYHS HETIPEICTBHBIX YIIIEBOIOPOIOB B OCH3UHE U KEPOCHHE.

PactBopuMOCTh pa3nuuHbIX He(TENpoayKTOB (OCH3WHA, KEPOCHHA, IU3EIBHOTO TOIUIMBA,

Ba3eJIMHA, apaduHa) Ipyr B ApyTeE.

1.7. Tuopokcunvrvie coeoureHus

Crpoenne u kinaccuukanus cnuprtoB. Kiaccudukauus coupToB Mo THUILY YITIEBOJOPOIHOTO
pajuKala, Yyucily TUAPOKCWIBHBIX I'PYNIl W THUIy aToMa YIJiepoja, CBSI3aHHOTO C TI'MJIPOKCHIIBHOU
IPYNION. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE TMAPOKCHWIBHOM Ipynibl. BinsHue cTpoeHus
CIIUPTOB HA UX (PU3MUECKHE CBOMCTBA. MEKMOIICKYISIpHAS BOJOPOIAHAS CBsI3b. [ OMONOTHYECKHUH Psij
IpeeNbHbIX 0JIHOATOMHBIX CIIUPTOB. M30MepHs 1 HOMEHKIIaTypa alKaHOJIOB, UX 001mas Gpopmyia.

XVMHYECKHE CBOMCTBA aJIkaHOJOB. PeaklMoHHas crocoOHOCTb MpPENEIbHBIX OJAHOATOMHBIX
cnupToB. CpaBHEHHE KUCIIOTHO-OCHOBHBIX CBOMCTB OPraHMYECKHUX U HEOPraHWYECKUX COCIUHEHMH,
conepxkanmux OH-rpymimy: Kuciaor, o0CHOBaHUH, aM(pOTEPHBIX COSAMHCHMIA (BOIBI, CIIUPTOB). Peakmuu,
MOATBEP)KIAIOIIUE KUCJIOTHBIE CBOMCTBA CHUPTOB. Peakiuu 3aMelleHus I'MAPOKCHWIBHOM T'PYIIIBI.
MexMonekynsipHas JAeruaparansi CIUpPTOB, YCIOBUS 00pa3zoBaHMs HpocThiX 3¢(upos. CroxHble
3GUpPbl HEOPTaHWYECKUX W OPraHUYECKUX KHCIOT, peakiuuu odtepupukanuu. OKuclIeHue u
OKHUCJIUTEIBHOE AETUIPUPOBAHNUE CIIUPTOB.

Crioco0b!I TOTy4YeHus: COUPTOB. [ MAPONM3 TrajoreHankaHoB. [ napartanus ajakeHOB, YCIOBHS ee
npoBeseHus. BoccranoBiieHre KapOOHMIBHBIX COCTUHEHUH.

OtpenpHble MNPEACTABUTENM QJIKAHOJIOB. MeETaHOJ, €ro IPOMBIIUIEHHOE I[OJIyueHUuEe U
IpUMEHEHHE B IPOMBIILIEHHOCTU. buonornueckoe aedicteue meraHona. Crnenupuyeckue crnocoObl
MOJIY4E€HHS ITWIIOBOIO criupTa. GU3NOIOrH4ecKOe IeUCTBUE 3TAHOA.

MHoroaromusle ciupTel. MI30Mepuss 1 HOMEHKJIATypa NPEACTaBUTEIEH IBYX- M TPEXaTOMHBIX
cnuptoB. OCOOEHHOCTM XMMHUYECKHX CBOWCTB MHOTOATOMHBIX CHHPTOB, MX KayeCTBEHHOE
oOHapyxeHue. OTAenbHbIE MPEICTaBUTENN: STHICHIJIMKOJb, TJIMLUEPHUH, CHOCOOBl HUX MOJIY4EHUs,
PAKTUYECKOE IPUMEHEHHE.

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

Xumuueckue cBOMCTBa (eHona Kak (YHKLHUS €ro XUMHUYECKOro CTpOeHHus. bpomupoBa-Hue
¢deHona (KayecTBeHHas peakiMsi), HUTPOBaHUE (ITMKPUHOBAsl KHUCJIOTA, €€ CBOICTBA U NMPUMEHEHHUE).
OGpa3oBaHie OKPAIICHHBIX KOMIUIEKCOB ¢ HOHOM Fe’+. [Tpumenenue penona. [lonyuenue peHona B
HPOMBIIIIIEHHOCTH.

JlemoHcTparuu

Mojienu MOJIeKyJ CIIUPTOB U (PEHOIIOB.

PacTBOpHMOCTD B BOJIE aJIKAHOJIOB, STHIICHIJIMKOJS, TIUIEpUHA, (eHOoa.

CpaBHEHHE CKOPOCTH B3aUMOJCHCTBUS HATPHS C OTAHOIIOM, TIIPOMAHOJIOM-2, 2-METHII-
IIPONIAHOJIOM-2, TIMLIEPUHOM.

[Toryuenue OpomaTaHa U3 ITAHOINA.

Britecnenue ¢eHomna u3 heHonsTa HaTPUs YrOJIbHOM KHCIOTOM.

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 (0apOOTa)k BBIIBIXaEMOTO
BO3/yXa WU AEUCTBUE CUIIBHON KUCIIOTHI).

Pacnio3HaBaHue BOAHBIX pacTBOPOB ()€HOJA U TIMLIEPHHA.

JlaGopaTopHBIE OIIBITHI
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Pextudukarus cMecu 3TaHOI — BOJIA.

OOGHapy»eHue BOJIbI B a3€0TPOIHOM CMECH BOJIBI U 3THJIOBOT'O CIIUPTA.
[TpakTHYeckue 3aHITHS

N3yuyeHue pacTBOPUMOCTHU CIIUPTOB B BOJIE.

OKHCIICHUE CITUPTOB Pa3IMYHOTO CTPOCHHUS XPOMOBOM CMECHIO.
[Tomryuenue auaTrnoBoro 3¢upa. [lonyuenue riumepara Meau.

1.8. Anvoecuowl u kemomwl

['omonoruyeckue psabl aabIAeTHIOB W KETOHOB. IloHSATHE O KapOOHWIBHBIX COCIMHCHHSX.
DNIEKTPOHHOE CTPOCHHE KapOOHUIIBbHOM rpynmbl. M3oMepust 1 HOMEHKIIATypa allbJIeTUI0B U KETOHOB.
dusndeckue CBOMCTBA KapOOHWIBHBIX COCTMHECHUM.

XHMHYECKUE CBOMCTBA albJCTMJIOB M KETOHOB. PeakIimoHHas CIIOCOOHOCTh KapOOHHMIIBHBIX
coeMHEeHU. Peakiiuu OKHCICHHS alIbJIETUIOB, KAUECTBEHHBIC PEAKIIMU Ha aJbJCTHUIHYIO TPYIIILY.
Peaknuu monmkoHaeHcanuu: oopazoBanue GpeHorodGopMaibaeruIHbIX CMOJ.

[IpumeHeHue U TOTy4eHUE KapOOHMIBHBIX coeaMHEHUH. [I[puMeHeHE anbaeTruI0B 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

[ITapocTeprkHEBBIC 1 00BEMHBIC MOJICIIN MOJICKYJI aIbJICTHIOB U KCTOHOB.

[Tonydyenue yKCyCHOro ajbAeruaa, OKUCICHUE 3TaHOJIa XPOMOBOM CMECHIO.

KauecTBennbie peakiiuu Ha ajabAETUIHYIO TPYIIITY.

JlaGopaTopHbIE OIBITHI

OkwucieHre 3TaHoja B 3TaHAJIb PACKaJICHHON MEIHOM MPOBOJIOKOH.

[Tomyyenue dpenonodopmManbaeruIHOTO OJIUMEpPA.

Pacnio3naBanue pactBopa anerona u GopMajinHa.

[IpakTHyeckue 3aHATUS

N3yueHne BOCCTAaHOBHUTEIIBHBIX CBOWCTB aJbJCTUIIOB: PEAKIUS «CEPEOPSTHOTO 3epKayiay,
BoccraHoBjenue ruapokcuaa meau (11).

B3aumoneiictBue popmanbaeruia ¢ THAPOCYILGUTOM HATPHSL.

1.9. Kapbonoswvie kucnomol u ux npouzgoonvle

['omonornyeckuit psiq TMpeaenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KucnoT. llonsatue o
KapOOHOBBIX KHCIOTaX M HX KJIacCUPUKAIMI. ODJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCUITbHOM rpynbl. ['oMonoruueckuii psi mpeaebHbIX OJJHOOCHOBHBIX KapOOHOBBIX KHUCIOT, HX
HOMEHKJIaTypa ¥ u30Mepusi. MexXMOJIeKYyIsIpHbIE BOJOPOAHBIC CBS3M KapOOKCHIIBHBIX TPYIII, HX
BIUSHUE HA (PU3HUECKHE CBOMCTBA KApOOHOBBIX KHUCTIOT.

XUMHUYECKUE CBOMCTBA KapOOHOBBIX KHCJIOT. Peakiuu, WLTIoCTpUPYIOIIHE KACIOTHBIE CBOWCTBA
U WX CpaBHEHHE CO CBOWCTBAaMH HEOpraHW4deckux KucioT. OOpazoBaHue (QYHKIIMOHAIBHBIX
MIPOU3BOHBIX KapOOHOBBIX KHUCJIOT. Peaknum stepudukanmu. AHTUAPUIBI KapOOHOBBIX KHCIIOT, UX
MOJIy4YeHUE U IPUMEHEHHE.

Cnioco06s1 osrydeHusi KapOOHOBBIX KUCIOT. OTAETbHBIE MIPEACTABUTENN U X 3HaueHune. O01me
CIOoCcOOBI TIOMYYEHUS: OKHCIIEHUE alIKaHOB, alIKCHOB, IEPBUYHBIX CIIUPTOB, albACTUIOB. BaxHeiimme
MpeJICTaBUTENN KapOOHOBBIX KUCIIOT, UX OHOJIOTHYECKasi poiib, ClieNu(pUIECKUe CIIOCOObI MOTyUYEHHUS,
CBOWCTBA Y IPUMEHEHUE MYpPaBbHHOM, YKCYCHOM, MaJbMUTHHOBOM M CTEApUHOBOM; aKpPWJIOBOW H
METaKpUIIOBO; OJIEMHOBOMH, JIMHOJIEBOM ¥ JIMHOJICHOBOM; IIaBeJIeBO; O€H30MHON KUCIIOT.

Crnoxubie 2¢upsl. CTpoeHHEe U HOMEHKIATypa CIOXKHBIX 3(pUpPOB, MEKKIACCOBasS M30MEPHsI C
KapOOHOBBIMH KucHOTaMU. CrocoOBbI TONMY4YEHHUs CJIOXKHBIX 3(upoB. OOpPaTUMOCTh peaKIu
srepudukanmn u GaKTOPhI, BIMSIONIME HAa cMelleHne paBHOBecus. (OOpa3oBaHHE CII0XKHBIX
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nommddupos. Tlomdtunentepedranar. JlaBcaH Kak MNpPeACTABUTETh CHHTETUYCCKHX BOJIOKOH.
XHUMHYECKUE CBOMCTBA U IPUMEHEHHUE CIIOKHBIX 3(DHPOB.

Kupsbr. XKupbl kak cioxHbie 3pupbl riaunepuHa. KapOoOHOBBIE KHUCIOTHI, BXOJSIIHNE B COCTaB
JKUPOB. 3aBUCUMOCTh KOHCUCTEHIIMH KUPOB OT UX COCTaBa. XMMUYECKHUE CBOMCTBA KUPOB: TUIPOIIU3,
OMBUICHHE, THUApupoBaHue. buomorumueckas pojb JKAPOB, HX MCIOJb30BaHWE B OBITY U
MPOMBIIUICHHOCTH.

Conu kapOOHOBBIX KUCIOT. Mbuta. CriocoOBI MOTYYEHUsT COJICH: B3aUMOJICHCTBHE KapOOHOBBIX
KHCJIOT ¢ METaJJIAMU, OCHOBHBIMU OKCHJIAMHU, OCHOBAaHUSAMH, COJIAMH; LIEIOYHON THAPOIN3 CIOKHBIX
3¢hupoB. XUMHUYECKHE CBOWMCTBA COJIEH KapOOHOBBIX KHCIOT: THIPOJIU3, PEAKIIUM MOHHOTO OOMEHa.
Mpbuta, cymHOCTh Moro1ero aecTBusi. OTHOLIEHUE MbUIa K KeCTKOM Bojie. CUHTETHYECKUE MOIOIIUE
cpenctBa — CMC (neTepreHTsl), X MPEUMYIIECTBA M HETOCTATKH.

JeMmoHcTpanuu

3HaKOMCTBO C (PM3UYECKUMHU CBOMCTBAMH BOXKHEHIIIMX KapOOHOBBIX KHUCIIOT.

Bosronka 6€H301MHOM KHCIIOTHI.

OTHOIICHUE PAa3IMYHBIX KAPOOHOBBIX KMCIIOT K BOJIE.

CpaBaenue pH BOIHBIX pacCTBOPOB YKCYCHOM M COJISTHOM KUCIIOT OJIMHAKOBOW 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 MarHueM, OKCHIOM IIMHKa, THAPOKCHUIOM
xenesa (1), pactBopom kapOoHAaTa Kaaus M cTeapara Kajusl.

O3HakoMJIeHUE C 00pa3liaMu CJI0KHBIX A(PUPOB.

OTHOIIIEHUE CITOKHBIX A(PUPOB K BOAC U OPTraHMYECKUM BEIICCTBAM.

BriBeieHHEe )KUPHOTO MSATHA C TIOMOIIBIO CIIOKHOTO d(upa.

PacTBOpUMOCTB KUPOB B BOJIE U OPTAHUUECKUX PACTBOPUTEIISX.

CpaBHEHME MOIOIIUX CBOMCTB X034icTBEHHOTO Mbuia 1 CMC B jKeCTKOM BOJIE.

[IpakTrueckue 3aHATUS

PacTBoprMOCTh pa3nu4HbBIX KapOOHOBBIX KHCIIOT B BoZie. B3aumoielicTBUuE YKCYCHOM KUCIIOTHI C
MmeTaiamu. [lonydeHne n30aMunoBoro 3gupa yKCyCHOM KUCIIOTHI.

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

1.10. Venesoowi

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

Monocaxapuasl. CTpoeHHe U OoNnTHYeckas H30oMepus MoHocaxapuaoB. VX kiaccubukanus mo
YHCIly aTOMOB YIJlepoJa U Mpupojie kapOoHuIbHOU Tpymmbl. @opmynsl Oumepa u Xeyopca s
n300pakeHsl MOJIEKyll MOHOcaxapuaoB. OTHeceHne MoHocaxapuZoB kK D- u L-pany. Baxueiimme
IIPEACTABUTENN MOHO3.

['moko3a, cTpoeHHe ee MOJeKynbl M (usnueckue cBoicTBa. Tayromepus. XHUMHYECKUE
CBOICTBa TJIFOKO3BI: PEAKIUH 10 aJbIAETUIHON TPYyIe («CepeOpsHOro 3epKanay, OKUCICHUE a30THOM
KUCJIOTOM, THUApUpoBaHUe). Peakunmu TIIIOKO3bI KaK MHOTOATOMHOIO CIHPTa: B3aUMOJEHCTBUE
TIF0KO3bI ¢ TuapokcuaoM Meau (I1) mpu KoMHaTHOW TeMIiepaType M HarpeBaHWHU. Pa3uyHbIe THITBI
OposkeHHsl (CIUPTOBOE, MOJIOYHOKHCII0E). ['Toko3a B npupoe. bruonornueckas poiab U MpUMEHEHHE
MIF0KO3bl. DPyKTO3a KaK M30Mep It0K03bl. CpaBHEHHE CTPOEHUS MOJIEKYJIbl U XMMUYECKHX CBOMCTB
TJIIOKO3BI U (GpyKTO3bl. DpyKTO3a B IPUPOJE U €€ OUOTIOTHUYECKas pOlb.

[TenTo3bl. Pubo3a u aezokcupr6o3a Kak MpeicTaBUTeN! anbaoneHTo3. CTpoeHrne MOJIEKYII.

Hucaxapunapl. Ctpoenue aucaxapuaoB. Criocod cowieHeHHs TUKIOB. BoccTanaBnuBaromme u
HEBOCCTAHABIUBAIOIINE CBOMCTBA IUCAXapUIOB KakK CIEACTBHE COWICHEHHs Lukina. CTpoeHue u
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XUMHYECKHE CBOMCTBa caxapo3bl. TeXHOJIOrHMYecKne OCHOBBI MPOM3BOJACTBA caxaposbl. Jlakroza u
MaJbT03a KaK U30MEphl Caxapo3bl.

[Tonucaxapuasl. O0miee crpoenue noiaucaxapunoB. CTpoeHHe MOJEKYIbl Kpaxmala, aMuio3a u
amusonekTuH. OU3nvecKkrue CBOMCTBAa KpaxMmana, €ro HaX0XJICHHE B MPUPOJIE U OMOJOTUYECKAs POJIb.
['mukoren. Xumuueckue cBoMcTBa kpaxmaina. CTpoeHHe 3JIeMEHTapHOIO 3BE€Ha LIeJUII0NI03bl. BiusHue
CTPOCHHUS TIOJUMEPHON Ilenu Ha (U3NYECKME W XUMHUYECKHE CBOWCTBA IIEJUTIOJIO3BL. [ uaponus
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.

JeMmoHCcTpanuu

OO0pa3ibl YIiIeBOAOB U U3IEIUNA U3 HUX.

[Tonyyenue caxapara KaJblHs U BbIJICJICHUE CaXapo3bl U3 PAcTBOpa caxapaTa KajblUs.

B3anMopeicTBre TIIFOKO3bI C YKCHHCEPHUCTOM KUCIOTOM.

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

O3zHakomieHHe ¢ (PU3MUECKUMHU CBOMCTBAMH Kpaxmalia U IeJUTFOI03bI.

HablyxaHnue 1emio103bl 4 Kpaxmaiia B BOJIE.

[TomyueHnue TPUHUTpPATA LEIITIOIO03BI.

Komnexnus BOJIOKOH.

JlabopaTopHbIE ONBITHI

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

KucnotHslii ruiponn3 caxapossl.

3HaKOMCTBO C 00pa3amMu MOJMCaXapuIoB.

OO6napyxeHrue Kpaxmajga C TOMOIIbIO KadeCTBEHHOM peakuuu B Meae, xiede, Horypre,
MaprapuHe, MaKapOHHBIX U3/ICNUAX, KPYIax.

[TpakTHyeckue 3aHITHS

Peaknus «cepebpsiHOTO 3epKainay TOKO3bl. B3anMmojeicTBHe TIIFOKO3bI ¢ THAPOKCHUIIOM MEIU
(1) mpu pa3aMYHBIX TeMIepaTypax.

JelicTBe aMMHaYHOTO PACTBOPA OKCHJIa cepedpa Ha caxaposy.

OO6Hapy>xeHue JTakTo3bl B MoJoke. [leiicTBue ifoaa 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
aMUHOTpYNI B MoJjekylsie. ['oMonornueckue psiabl NpeAeabHbIX aau(paTUUEeCKUX U apOMaTHYECKUX
aMHUHOB, H30MEpHs U HOMEHKIIATYpA.

XvMHYecKHe CBOMCTBA aMHMHOB. AMHUHBI KaKk OpraHMYECKHE OCHOBAHMS, UX CpaBHEHHE C
aMMHaKOM U JpYTMMH HEOPraHWYECKUMH OCHOBaHUAMU. CpaBHEHHE XUMHUYECKMX CBOMHCTB
anudaTuyeckux M apoMaThyecKux aMuHOB. OOpazoBaHuME aMHUA0B. AHWIMHOBBIE KPACHUTEINH.
[TonsTHE O CUHTETHYECKUX BOJIOKHAX. [lonraMupl ¥ NoJMaMuAHbIE CHHTETUYECKUE BOJIOKHA.

[Tpumenenue u noayyenre aMuHoB. [lomyuenue amunoB. Paboter H. H. 3ununa.

AwmuHokucaoThl. [loHsATHE 00 aMHMHOKHCIOTaX, X KilaccubUKanus U cTpoeHue. Onruyeckas
M30MEPHUSl a-aMHHOKHUCIOT. HoMeHknaTypa aMUHOKHUCIOT. [[BOWCTBEHHOCTh KHCJIOTHO-OCHOBHBIX
CBOMCTB aMMHOKHCIIOT U €€ IPUYUHBI. bunosnspHsie noHbl. Peakuinn konaeHcauuu. [lentuanas cBs3b.
CuHreTnveckre BOJIOKHA: KarpoH, 3HaHT. Knaccuduxamus BosjokoH. [lonydeHre aMUHOKHUCIIOT, UX
npUMeHeHHe U OuoJornyeckas pyHKIus.

benku. benku kak npupoansie nmonuMepsl. [lepBuynasi, BropudHasi, TPeTUYHAS. U YETBEPTUYHAS
CTPYKTYpbI OenKkoB. PUOPHILUISIpHBIE U TTI00YIIsIpHbIe OeKu. XMMHUUYECKHe CBOMCTBA OEJIKOB: TOpEeHHeE,
JIeHaTypalusi, TUIPOJIN3, KaueCTBEHHbIe (I[BETHbIEC) peakluuu. buonornyeckue QyHKIUH OENKOB, UX
3Ha4yeHue. benku kak kommoHeHT numy. [Ipo6iiema 6eTKOBOro rOIOAaHUS U ITYTH €€ PEIICHHS.

JleMoHCcTpanu
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®uznyeckue CBOIICTBA METHJIAMUHA: arperaTHOe COCTOSHUE, I[BET, 3alax, OTHOIIEHHE K BOJE.
I'openue MetriiamuHa.

B3aumopeiicTBie aHuIMHA U METHJIAMUHA C BOJIOW U KHCIIOTaMHU.

OkpaiMBanue TKaHel aHUIMHOBBIMHU KPACUTEIISIMH.

Ob6napysxeHre GyHKIIMOHATIBHBIX TPYIII B MOJIEKYJIaX aMHUHOKHCIIOT.

Heurpanuzanus menoun aMMHOKHCIOTOM.

Heiitpanu3zanus KUCIOTHl aMUHOKHCIIOTOM.

PacTBopeHue u ocaxaeHne 6EIKOB.

JlabopaTopHbIe ONBITHI

H3rotoBneHue MapoCTePKHEBBIX M 00BEMHBIX MOJICTICH H30MEPHBIX AMHHOB.

PacTBopenue 06eIKoB B BOJIE U UX KOATYJISLIHSL.

Ob6Hnapy:xenue Oenka B KypuHOM SIHIIE U MOJIOKE.

[TpakTHueckue 3aHATHS

OO6pa3zoBanue colieil annwiMHa. bpomupoBaHue aHWIMHA.

O6pazoBanue coneil raunuHa. [onyuenne MenHOM conu MIUIIMHA.

JHenarypanus 6enka. L{BeTHBIC peakiiuu OETKOB.

1.12. Azomcoodepacawjue cemepoyuriuieckue coeOUHeHus..
Hyxneunosvie kuciomol

HyknennoBbie kucnotel. HykiieMHOBBIE KUCIOTHI KaK MPUPOIHbIE TonuMepbl. HykneoTuasl, nux
crtpoenue, npumepbl. AT® u AJ/I®, ux B3auMONpeBpallleHue U pojib ITOrO 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. Tuner PHK u ux 6uonornueckue ¢ynkmuu. [lorstue o TpondHom koje (KoaoHe). buocunres
Oenka B >KMBOHM KieTke. ['eHHas wHkeHepusi u OumorexHojorusi. TpaHCreHHble (OpPMBI PacTeHUU U
JKUBOTHBIX.

JlemoHcTparuu

Moenu MOJEKYJT BAKHEHIIUX TETEPOLIMKIIOB.

Konnekuus rerepouuKInIecKnX COeAMHEHUH.

[elicTBre pacTBOpa MUPUINHA HA UHIUKATOD.

B3anmoneicTere nupuanuHa ¢ CONSTHONM KUCIOTOM.

Mogens wMonexynsl JHK, nemoHcTpanus mNOpuUHOMNA KOMIUIEMEHTAPHOCTH a30THUCTBIX
OCHOBAaHUM.

OO0pa3iibl MPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX (HOPM PACTEHUN U KUBOTHBIX.

JlexapcTBa U mpenaparsl, H3rOTOBJICHHbIE METOIaMU T€HHOW MH)KEHEPUH U OMOTEXHOJIOTHH.

JlaGopaTopHbIii OTIBIT

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

1.13. Buonozuuecku akmueHnvle coeOuHeHus

®epmenTsl. [ToHATHE 0 hepMeHTax KaK O OMOJOTMYECKUX KaTaau3aTopax OeNKOBOM MPHUPOIHI.
Oco0OeHHOCTH CTPOEGHHS M CBOMCTB B CpaBHEHUHM C HEOPraHMYECKUMH KaTalu3aTopamHu.
Knaccudukanus depmentoB. OCOOEHHOCTH CTPOECHHS M CBOMCTB (DEPMEHTOB: CENEKTUBHOCTh MU
3¢ peKTUBHOCTh. 3aBUCHMOCTh AKTHUBHOCTU ()epMEHTOB OT Temmeparypbl u pH cpenbl. 3HaueHue
(epMeHTOB B OMOJIOTHH U IPUMEHEHUE B IPOMBILIIEHHOCTH.

Buramunsl. [lonstue o Buramunax. x knaccudukanus u obo3znauenue. Hopma notpebnenus
BUTaMHUHOB. BojjopactBopumsie (Ha npumepe ButamuHoB C, rpynnsl B u P) u sxxupopactBopumsble (Ha
npumepe BuUTaMMHOB A, Du E). ABuTaMHHO3BI, THUNEPBUTAMMHO3bBI M THIIOBUTAMHUHO3BI, HX
npoQHIaKTHKA.

I'opmonsbl. [loHATHE O TOpMOHAX Kak OMOJIOTMYECKHM AKTUBHBIX BELIECTBAX, BBIMOIHIIOIINX
SHJIOKPUHHYIO PETYJISIMIO KU3HEIEATSIbHOCTH Opranu3MoB. Kiaccuukarus ropMOHOB: CTEPOHIBL,
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MPOM3BOJHBIE AMUHOKUCIIOT, MOJIUIENTHAHbIE U OeNKoBble TOPpMOHBI. OTHeNbHbIE MPEICTaBUTEINN:
ACTPAAMOJ, TECTOCTEPOH, UHCYJIUH, aIpEHAJINH.

JlexkapctBa. IloHsiTHE O JekapcTBax Kak XHMHOTEpameBTHUYECKHX IMpernapaTax. Kpatkue
HUCTOPUYECKHE CBEJECHHUS O BO3HUKHOBEHWHM U Pa3BUTUU XHUMHUOTEpanuu. [pynmel JiekapcTs:
cynbdamuabl (CTPENTOIU ), aHTUOMOTHKU (IMTCHUIWIJINH), aHTUIIUPETUKHA (aCTIUPHUH), aHAIBIeTUKH
(ananmprun). MexaHu3M JCHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX IPENapaTroB, CTPOCHUE MOJEKYII,
MIPOrHO3MPOBAaHUE CBOICTB HA OCHOBE AaHalIM3a XHUMHYECKOrO CTPOCHUA. AHTHUOMOTHUKH, HX
KJIacCU(UKALUs TIO0 CTPOCHHIO, TUIy W CIEKTpy JehcTBUs. be3omacHble crmocoObl MPUMEHEHUS,
JIEKapCTBEHHbIE (POPMBL.

JeMmoHCcTpanuu

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

OO6pa3ibl BUTAMUHHBIX [IPENapaToB.

[TonuBUTAaMUHBI.

Wnmoctpanuu Gororpaduii >)kUBOTHBIX ¢ Pa3IMUYHBIMU (HOPMAMU aBUTAMHUHO30B.

[Tnakar ¢ n3006pakeHUEM CTPYKTYPHBIX (hOPMYI SCTPAANOIIA, TECTOCTEPOHA, aIpeHAINHA.

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)XeHre acliuprHa B TOTOBOM JIEKAPCTBEHHOMU (hopme.

[TpakTHyeckue 3aHITHS

OO6napyxeHre BUTaMHHAa A B moJicoiHeYHOM Macie. OOHapyxeHue ButamuHa C B 0J104HOM
coke. OnpeneneHune BuTaMuHa DB ppIObEM JKUPE UM KYPUHOM KEITKE.

JelicTBue aMHIIO3BI CIIFOHBI Ha KpaxMall. JlefcTBUE AernaporeHasbl Ha METUJICHOBBIA CHHHM.
JleicTBuE KaTaa3bl Ha MEPOKCHU] BOJIOPOA.

AHanmM3 JIEKapCTBEHHBIX TMPEMapaToB, MPOU3BOJHBIX CAJUIMIOBOM KHCIOTHL. AHaIu3
JIEKapCTBEHHBIX MPenapaToB, MPOU3BOIHBIX n-aMUHO(EHOMA.

2. OO01mas 1 HeoOpraHUYeCcKask XUMHUS

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 BEILIECTB. BeriecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO cTpoeHust. CriocoObl
0TOOpa)KeHHsI MOJIEKYII: MOJIEKYJISpHBIE U CTPYKTYPHbIE (POPMYIIbI; IIAPOCTEPKHEBBIE U MACHITAOHbIE
npoctpancTBeHHble (CTioapTa — bpurieba) Moaenu MoJeKyil.

N3mepenue BemectBa. Macca aTOMOB U MOJIeKyJl. ATOMHasi equHHUIAa Macchbl. OTHOCUTENIbHBIE
aTOMHasi 1 MOJIEKYJIsipHast Macchl. KOMMYecTBO BelIecTBa M €AMHUIBI €T0 H3MEPEHUS: MOJIb, MMOJIb,
kMoJib. Uncno ABorazipo. MossipHas macca.

ArperaTHbple COCTOSIHHS BeIeCTBa. [Beplroe (KpUCTaUIMYecKoe W aMop(HOE), >KHUIKOE W
ra3oo0pa3Hoe arperaTHbIE COCTOSHHS BEIECTBAa. 3aKOH ABOTaJpo M €ro cieAcTBus. MoJspHBINA
00beM BemecTB B Ta3000pa3HOM cocTOSHUH. OOBEIWHEHHBINH Ta30BBIA 3aKOH W ypaBHCHHE
MenneneeBa — KnaneiipoHa.

Cwmecu BemiecTB. Paznuuusi MEXAy CMECSIMH M XUMHUYECKUMH COEIMHEHHsSMH. MaccoBas U
00BbEeMHas 10JI1 KOMIIOHEHTOB CMECH.

JemMoHCcTpanyu

OnbITHl, HJUTIOCTPUPYIOIINE 3aKOH COXPAHEHHUsI MacChl BEIIECTB.

HaGop Mozerneit aToMOB U MOJIEKYI.

Hexotopsle BemiecTBa KOJINYECTBOM B 1 MOJIb.
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Mopenb MOISIpHOTO 00OBhEMa Tra30B.

[IpakTuyeckue 3aHATUS

W3rorosneHue Mojiesiel MOJIEKYJ HEKOTOPhIX OPraHUYECKUX U HEOPraHMUECKUX BEIIECTB.
OuncTka BemecTB (pUIbTpoBaHWEM U AUCTWILISAIHENH. OUUCTKA BEIECTB NEPEKPUCTAIIIN3ALUECH.

2.2 Cmpoenue amoma

AToM — cioxHas dYactuma. JlokazareiahCTBa CJIOXKHOCTH CTPOCHHSI aTOMa: KaTOJHBIE U
PEHTTreHOBCKUE J1yud, (oTod(h(DEKT, paIu0aKTUBHOCTD, AIEKTPOIIU3.

[Tnanerapuas monenr atoma J. Pesepdopma. Crpoenne atoma mo H. Bopy. CoBpeMeHHbIC
MPEJICTaBICHUs O CTPOCHUU aToMa. KoprycKynsspHO-BOJIHOBOM Ayalll3M YacTHI] MUKPOMUDA.

CocraB atoMHOTO siipa. HykimoHbl: IpOTOHBI U HEUTPOHBI. M30TONBI U HYKIUABL. Y CTOMYMBOCTD
anep.

DnekTpoHHas 000j04yka aromMoB. [ToHsTHE 00 3IEKTPOHHOMOPOUTANIHM M DIIEKTPOHHOM OOJaKe.
KBantoBble umcina: rimaBHOe, opbutaisbHoe (1MOOOYHOE), MarHUTHOE M CIHMHOBOE. PacmpeneneHue
AJIEKTPOHOB TI0 YHEPTETHYECKUM YPOBHSIM, TIOJIYPOBHSM M OpPOUTAISIM B COOTBETCTBUU C TIPUHIIATIOM
HauMeHbIIel SHepruu, npuHimnoM [laynu u npasuiom ['yHaa. DneKTpoHHbIE KOHPUTYpAlIUU aTOMOB
XUMHUYECKHX JJIEMEHTOB.

BaneHTHble BO3SMOKHOCTH aTOMOB XMMHUYECKUX JIEMEHTOB.

DnekTpoHHas KiacCU(DUKAIMSI XUMHUSCKHUX JIEMEHTOB: S-, P-, d-, f-amemenThI.

JeMmoHcTpanuun

dotorpdexr.

Monenu opOuTaneit pa3auaHon (GOpPMBI.

JlabopaTopHBbIil ONBIT

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

2.3. Ilepuoouueckuii 3axon u Ilepuoduueckas cucmema Xumuieckux
onemenmos []. U. Menoeneesa

OTKpbITHE TEPUOAMYECKOTO 3akoHA. [Ipeanmochiiku: HakomieHHe (PaKTOJIOTHYECKOTO
MmaTepuana, pabotsl npeamectBeHHUKOB (M. B. JleGepeiinepa, A. D.1llankyptya, [Ixx.A.Hpronenaca,
JLYO.Meiiepa), creszn xumukoB B Kaprncpys, nuunoctasie kadectBa . M. Menaeneea. Otkpoitue /l.
N. MenneneesbiM [ leproanyeckoro 3akoHa.

[Tepuonnueckuit 3akoH U cTpoeHne aroma. M3orombl. COBpEeMEHHOE IMOHSATHE XUMHUYECKOTO
anemenTa. 3akoHoMepHOCTh [. Mo3mu. CoBpemenHas (opmymupoBka Ilepromnyeckoro 3aKoHa.
Ilepronnueckas cucrema U crpoeHre aroMa. OU3NYECKUI CMBICI MOPSAIKOBOTO HOMEpPA AJIEMEHTOB,
HOMEPOB Tpynnbel U nepuojsa. Ilepuoguueckoe M3MEHEHHE CBOWCTB BJIEMEHTOB: paguyca aroma;
SHEPrud HOHM3ALMH; AJIEKTPOOTPUUATEIBHOCTH. [IpUUMHBI U3MEHEHHS METAUIMYECKUX U
HEMETa/UIMYEeCKHUX CBOWMCTB DJJIEMEHTOB B Tpylmax M IIEpHOJax, B TOM 4YHCIEC OOJNBIIUX U
cBepxOonpimux. 3HaueHue llepuommyeckoro 3akoHa u Ilepmomnueckoil CHUCTEMBI XHUMHUYECKUX
aneMeHToB JI. 1. Menaeneesa s pa3BUTHS HAYKU U IOHUMAHHS XMMUYECKOW KapTUHBI MUPA.

JeMoHCcTpanynu

Paznmuunbie Bapmantel Tabnuimbl [lepuoamueckoil cucteMbl xuMudeckux snemeHToB [l U.
Menpaeneena.

OO0pa3ipl TPOCTHIX BEIIECTB OKCHIOB U THUAPOKCUIOB demMeHToB |llmeprona.

JlaGopaTopHBI OTIBIT

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

2.4. Cmpoenue sewjecmea

I[lonsgTne o0 XHMMHYECKOM CBS3M. THIBI XHUMHYCCKMX CBs3CH: KOBAaJICHTHAs, WOHHasi,
MCTAJJIMYCCKAd U BOOAOPOAHAA.
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KoBasieHTHast xumudeckas CBs3b. J[Ba MexaHuW3Ma 0Opa3oBaHUsSI ATOW CBSI3M: OOMEHHBIN H
JIOHOPHO-aKLeNTOpHbIA. OCHOBHBIE TAPAMETPBI 3TOTO THUIIA CBA3U: JAJIMHA, IPOYHOCTD, YTOJI CBSA3H WU
BAJICHTHbIN yroja. OCHOBHBIE CBONCTBAa KOBAJEHTHON CBSI3M: HACBHIIIEHHOCTb, IOJISPU3YEMOCTh U
IPOYHOCTh. DJIEKTPOOTPHUIATEIBHOCTh U KIACCU(BUKAIMS KOBAJCHTHBIX CBSI3€H M0 3TOMY NPHU3HAKY:
MOJIIpHAsl ¥ HETOJIApHAsl KOBAJIEHTHBIE CBSI3U. [I0MSIpHOCTH CBSA3M M MOJSAPHOCTH MoJieKyibl. Criocod
MEPEeKPBIBAHUSL DJIGKTPOHHBIX OpOWTaNeld W KiIacCUPUKANUS KOBAJICHTHBIX CBSI3eH MO 3TOMY
MPU3HAKY: CT- U M-CBSA3U. KpaTHOCTh KOBaJEHTHBIX CBsI3€ U KJacCU(PUKALUS UX MO 3TOMY MIPU3HAKY:
OJMHAPHBIE, JBOMHBIE, TPOMHBIE, TOJIYTOPHBIE. THIIBI KPUCTALNIMYECKUX PELIETOK Y BEIIECTB C 3TUM
TUIIOM CBSI3M: ATOMHBIE M MOJIEKYJIsipHble. @DPU3MUYECKHE CBOMCTBA BEIIECTB C O3TUMHM KpH-
CTaJUIMYECKUMU PELIETKAMMU.

Nonnas xumudeckas cBsizb. KpaliHuil ciydail KOBaJE€HTHOM MOJSPHOM CBsI3M. MexaHu3m
o0pa3oBaHMsi MOHHOM CBs3U. VOHHbBIE KPUCTAJUIMUECKHUE PELIETKHM U CBOMCTBA BELIECTB C TAKUMHU
KpUCTaJUIaMHU.

Meramueckass xumuueckass CBsi3b. OcCOOBIM THUI XUMHUYECKOW CBSI3HM, CYIIECTBYIOIIUI B
MeTajulax W cruiaBax. Ee oTinMuus M CXOJCTBO C KOBAJIEHTHOM M HMOHHOM cBA3sMU. CBoiicTBa
METaJUIMYECKON CBA3U. MeTalumueckue KpUCTALUIMYECKHE PELIETKH M CBOMCTBA BELIECTB C TaKUMU
KpUCTaJUIaMHU.

Bomopoanas xuMmudeckas CBs3b. MexaHHU3M 00Opa3oBaHHs Takoil cBsi3u. Ee kinaccudukanms:
MEXMOJIEKYJIIpHAs U BHYTPUMOJIEKYJISIPHAST BOJAOPOJHbBIE CBSI3U. MOJEKYJISApHBIE KPUCTANIMUECKUE
pEelIeTKN I 3TOro Tuna cBs3u. Du3nyeckue CBOMCTBA BEUIECTB C BOJOPOAHOW CBA3BIO.
buonorudeckast poiib BOIOPOAHBIX CBSI3€H B OPraHU3AlMU CTPYKTYpP OHOIOIUMEPOB.

Enunas npupoa XUMUYECKUX CBS3EH: HAUIMYKME PA3JIUYHBIX THUIOB CBS3€M B OJJHOM BELIECTBE,
1epexo/] OJTHOTO TUIA CBSA3HU B APYTOM U T. II.

KommexcoobpazoBanue. TIoHsATHE O KOMIUIEKCHBIX COeAMHEHUsIX. KOoOpIWHAIIMOHHOE YHCIIO
KOMIUIeKCOooOpa3zoBatens. BHyTpeHHsist 1 BHeHIHss cdepa KoMmIuiekcoB. HoMeHkIaTypa KOMIIEKCHBIX
coequHeHui. 11X 3HaueHue.

JlemoHcTparuu

Mopenu MOJIEKyN pa3InyHON apXUTEKTYPBI.

Mopenu U3 BO3AYIIHBIX IIAPOB MPOCTPAHCTBEHHOTO PACIOIOXKEHHS SP-, sz-, sp3- TUOPHUIHBIX
opOuTaeil.

Mopenu KpUCTaIUTMYECKUX PEUIETOK PA3IMYHOIO TUIIA.

Mopnenn monexyn JJHK u Genka.

JlabopaTopHbIE OMBITHI

B3aumoseiicTBue MHOIOATOMHBIX CIIUPTOB € (DETMHTOBOM KHUAKOCTBIO.

KauecTBeHHbIe peakliii Ha HOHBI Fe?+ u Fe3+.

2.5. Tonumepuol

Heoprannueckue nonmmepsl. [lonrmepsl — MpoCThie BEMIECTBA ¢ aTOMHOW KPUCTAJUIMYECKOU
peLIeTKON:  aJJIOTPOINIHBIE BUAOM3MEHEHMs yriaeponaa (anma3, rpadut, KapOuH, ¢ysuiepeH,
B3aMMOCBS3b THOpUAM3AIMN OpOUTalel y aToMOB yriepoia C IMPOCTPAHCTBEHHBIM CTPOCHHEM
QUIOTPONHBIX MOJU(UKALUN); CeleH M TEJUlyp IETOYeHYHOro cTpoeHus. [lonmmmepbl — ClIOXKHBIE
BEIIECTBA C AaTOMHOW KPHUCTAJUIMUECKON pEIIeTKOM: KBapll, KpeMHEe3eM (JIIMOKCUIHbIE COEAMHEHUS
KPEMHHUs1), KOPYHA (OKCHJ alOMUHMS) M aTOMOCHJIMKATHI (IIOJIEBbIE INIATHI, CIIOA, KAOJHUH).
Munepainbl 1 ropssie nopojsl. Cepa miactudeckas. MHUHepaabHOE BOJOKHO — acOecT. 3HaueHHe
HEOPraHMYECKUX TNPHUPOJIHBIX MOJMMEPOB B (OPMHUPOBAHUU OJHOM M3 TEOJIOTHYECKUX 000J0YEK
3eMiu — JIUTOChEpHI.

Opranunueckue mnonuMepbl. CrnocoObl MX MONYyYEHHs: PEaKUUH MOJIMMEpH3allMd U PeaKkIuu
noyiMKoHAeHcauu. CTpPyKTypbl MOJIMMEPOB: JIMHEHHBIE, PA3BETBICHHBIE W IPOCTPaHCTBEHHBIE.
CTpyKTypHpOBaHHE TIOJMMEPOB: BYJIKAHMU3ALUSA KaydyKOB, MJyOJieHHEe O€JIKOB, OTBEp)KACHUE
IOJIMKOHCHCALMOHHBIX ITOJIMMEPOB.

Knaccugukarus noinuMepoB 1o pa3aInyHbIM IpU3HAKaM.
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JeMoHcTpanu

Komnekuuu miaactmacc, KaydykoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX OPOJI.

MuHepanbHOE BOJIOKHO — acOecT — M U3CNIUs U3 HETO.

Mopenu moaekyn 6enxos, JIHK, PHK.

JlaGopaTopHbI€ OMBITHI

O3HakoMJICHHE C 00pa3laMH IJIAaCTMACC, BOJIOKOH, Kay4yKOB, MUHEPAJIOB U TOPHBIX ITOPO/I.

IIpoBepka miacTMacc Ha 3JIEKTPUUECKYIO MTPOBOJUMOCTD, TOPHOYECTh, OTHOIIEHUE K PacTBOpaM
KHCJIOT, IIEIOYeH U OKHUCIUTEIICH.

CpaBHEHHE CBOMCTB TEPMOPEAKTUBHBIX M TEPMOIUIACTUYHBIX IJIACTMACC.

[Tonydyenue HUTEN U3 KAaTPOHOBOM WJIM JIaBCAHOBOM CMOJIBI.

OOGHapyxeHue XJiopa B MOJUBUHIIXJIOPHUJIE.

2.6. Jlucnepcuule cucmemul

[Tonstre o aucnepcHbx cucreMax. Kmaccudukanus AUCIEPCHBIX CUCTEM B 3aBHCHUMOCTH OT
arperaTHoOro COCTOSHUS JUCIICPCHOHHON Cpebl U JUCTICPCHOM (a3bl, a TAKKE MO pa3Mepy X YaCTHII.
['pyOonucnepcHble CHUCTEMbI: AMYIbCUU U CYCHEH3MU. TOHKOIUCHEPCHBIE CHUCTEMBI: KOJUIOMIHBIC
(307 ¥ TeNIM) M UCTUHHBIC (MOJICKYJISIPHBIE, MOJICKYISIPHO-UOHHBIE W HMOHHBIE). Dddext Tunmans.
Koarynsauus B kosutouaHbix pactBopax. CUHEpE3HC B ressix.

3Ha4YeHHE TUCIIEPCHBIX CUCTEM B )KMBOU M HEKUBOW MPUPOJIE U TPAKTUUYECKON KU3HH YEIOBEKA.
DOMYJIbCUU U CYCIIEH3UHU B CTPOUTENIBCTBE, MUIEBON M MEIUIIMHCKON MPOMBIIIJIEHHOCTH, KOCMETHKE.
buonornueckne, MEIUIMHCKUE U TEXHOJIOTMYECKUE 30JM. 3HAUEHHE Telied B OpraHu3aluu >KUBOU
MaTepuu. buonorudeckue, MUINEBBIE, MEAUIIMHCKIE, KocMeTHUeckne rein. CuHepe3uc Kak (aktop,
ONpENENSAIMUNA CPOK TOJHOCTH MPOAYKIIMM Ha OCHOBE reneil. CBepThIBAHME KpPOBH Kak
OMOJIOTMUYECKUUCHUHEPE3HUC, €T0 3HAUYCHUE.

JlemoHcTparuu

Buapl qucnepcHBIX CUCTEM M MX XapaKTEepPHBIC MPU3HAKH.

[TpoxokaeHue ayda cBeTa 4yepe3 KOJUIOUAHbIE U UCTUHHBIE pacTBOphI (3 dext Tunmans).

JlaGopaTopHbI€ OTBITHI

[Tomyuenue cycreH3uu cepbl U KaHUGOIH.

[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. Peakuuu, wuaymue O0e€3 H3MEHEHHsS KaueCTBEHHOIO COCTaBa BEILECTB:
QJUIOTpONM3alMsd U u3oMepusanus. Peaknuu, uaymue ¢ N3MEHEHHEM COCTaBa BELIECTB: IO YHUCIY U
XapaKkTepy pearupymommux M o00pa3yrolMXcs BeUIeCTB (pa3lioKeHMs, COEAMHEHHUs, 3aMelleHus,
o0MeHa); M0 M3MEHEHMIO CTENEHEH OKMCIECHHUS DJIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbBIE U
HEOKHUCIIUTEIbHO-BOCCTAHOBUTENIbHbIE ~ peakluu); 1o  TemaoBoMy  dddexty  (3k30- H
9HAOTEpMHUECKHE); 1o ¢a3ze (TroMo- UM TeTeporeHHbe); IO HampaBieHHuo (oOpaTumble U
HeoOpaTUMBbIE); IO HCMHOJIb30BAHUIO KaTaju3aTopa (KaTaJUTHYEeCKHE M HEKaTaJUTHYeCKHe); IO
MeXaHU3MY (paJuKalbHble, MOJIEKYJIIPHbIE U HOHHBIE).

BeposTHOCTh IpOTEKaHUSI XUMUYECKUX peakunid. BHyTpeHHss sHeprus, sHTanbnus. TeninoBon
b dexT XUMUYECKHX peakiuid. TepMoxumuueckue ypaBHeHus. CTaHAApTHAsS SHTAIBNUSA pEaKUid U
obpazoBanus BemiecTB. 3akoH [. W. I'ecca u ero cieacTBusi. HTpomus.

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

@akTophl, BIUAIOLIME HA CKOPOCTh XMMHUYECKOW peakuuu. IIpupona pearnpyromux BELIECTB.
Temmneparypa (3akoH Bant — Todda). Konmentpamms. Karanmzaropel M Karajau3: ToMo- U
TeTEpOreHHbI, UX MeXaHu3Mbl. DepMEHTHI, UX CPAaBHEHUE C HEOPraHMUYECKHMHU KaTalu3aTOpaMH.
3aBHCHUMOCTBH CKOPOCTH PEAKLUI OT NOBEPXHOCTH CONTPUKOCHOBEHUS PEAruPyIOLINX BELICCTB.
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OO6paTuMOCTh XWMHUUYECKHX pEaKIuid. XHUMHUYECKoe paBHOBecue. [loHSATHE O XUMHUYECKOM
paBHOBecuU. PaBHOBeCHbIE KOHLEHTpaluu. JIMHAMUYHOCTH XHMHUYECKOrOo paBHOBecus. DaKToOpbl,
BIMSIOUIME Ha CMEIICHHE pPAaBHOBECHA: KOHIEHTpalus, JaBlieHUue, TeMmieparypa (IpUHLHII
JlelllaTenne).

JeMmoHcTpanu

[TpeBparienne kpacHoro Gochopa B OEIbIii; KHCIOPOIa B 030H.

Mopenu 6yrana u u3o0yTaHa.

[Tonydyenue kucnopoja U3 NepoKcuIa BOJAOPO/Ia U BOAbL; JErHapaTalys 3TaHOIa.

[enouka npeBpamennii P * P,Os * H3zPQOy; cBOMCTBa YKCYCHON KUCIIOTBI, pEaKLMK, UAYIIHE C
00pa3oBaHMEM OCaJKa, ra3a U BOJbI, CBOMCTBA METANIOB, OKUCJICHUE aJbJEeru/ia B KUCIOTY U CIIUPTa
B JIbJETHU/I.

Peakiuu ropeHus; peakuuy >HAOTEPMHUYECKHE HA MPUMEPE PEaKIMHU Pa3iioKeHHs (3TaHoJIa,
KaJTUIHHON CeNUTphl, OMXpoMaTra aMMOHHS) M DK30TE€pMUYECKHE Ha MpUMEpE peakUuid COoeIMHEHUs
(oOecuBeunBaHre OPOMHOHM BOJIBI U PACTBOpA MEpPMaHTaHATa KaJlMs ITHICHOM, TalllCHUE WU3BECTH U
7p.).

BzaumopeiicTBue NMHKA ¢ PaCTBOPAMH COJISTHOM M CEPHOM KUCJIOT MPH PA3HbIX TEMIIEpATypax,
pPa3HbIX KOHUEHTPALMAX COJSHON KUCIOTHI; Pa3I0KEHHE MEPOKCHIa KUCIOPOa ¢ MOMOILBIO OKCUIA
maprania (IV), katanasbl CBIpOro Msica U CHIPOTro KapTodersi.

BzaumopeiicTBie nMHKa pa3aIM4YHON MOBEPXHOCTH (ITOPOILKA, MBLUIH, TPaHy) ¢ 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
KHCJIOT; THIPOKCUJIOB JIMTUSI, HATPUS U KAJIUA.

JlaGopaTopHbIe OTBITHI

[Tomyuenue KuCIOpOaa pa3ioKeHUEM EPOKCHIa BOJOPO/Ia U (UITH) IepMaHraHaTa Kalus.

Peakiuu, wmaymue ¢ oOpa3oBaHMEM OcCajka, rasa WJIA BOJBI JJIS OPraHHMYECKUX H He-
OpPTraHUYECKUX KHUCIIOT.

2.8. Pacmeopwi

ITonsiTue o pactBopax. @PuU3HKO-XMMHMUYECKas IPUPOJAa pACTBOPEHUS M PACTBOPOB.
B3aumoneiictBue pacTtBopuUTens M pacTBOPEHHOro BelmiecTBa. PacTBopuMocTh BemiecTB. CriocoOsbl
BBIPQKEHUSI KOHIIEHTpALlMM PacTBOPOB: MAaccoBas JIOJIi PAacCTBOPEHHOrO BellecTBa (MPOLIEHTHas),
MOJISIpHAS.

Teopus 2NEKTPONIUTHYECKON AUCCOLMAlMA. MeXaHU3M IHMCCOLMALNN BEIECTB C Pa3IMYHBIMU
TUIIAMU  XUMHYECKMX CBsized. Bxman pycckux y4yeHBIX B pa3BUTHE IpeACTaBiIeHUN 00
INEKTPONIUTHYECKON  aucconuanud.  OCHOBHBIE — TIOJIOKEHUS  TEOPUM  BJIEKTPOJUTUYECKOU
nuccouuanuu. CTeneHb 3JIeKTPOIUTUYECKON Tucconnanuu U GpakTopbl ee 3aBUCUMOCTH. CUIIbHBIE U
CPEIHUE DIIEKTPOJIUTHI.

Huccommaruss Boabl. Bomopoansnii mokasarens. Cpena BOJHBIX PACTBOPOB DJIEKTPOJIMTOB.
Peakiiuu oOMeHa B BOAHBIX PacTBOPAX JIEKTPOIUTOB.

I'unponu3 xkak oOMeHHbIH npoiecc. HeoOpaTumblii THAPOIIN3 OPraHMYECKUX U HEOPTraHUYECKUX
COEIMHEHUH U €ro 3HaUEHHUE B IPAKTUYECKON JEATEIbHOCTH YEJIOBEKA.

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

['maponu3 opraHnYecKux BemecTB (OeNKOB, )KUPOB, YIIIEBOJIOB, MONMHYKICOTHA0B, AT®) 1 ero
Ouosoruueckoe u npakruyeckoe 3HaueHue. OMbUIeHHE KUPOB. Peakius srepudukanuu.

JemoHCcTpanuu

CpaBHeHuE JIEKTPOIIPOBOJHOCTH PACTBOPOB AJIEKTPOJIUTOB.

CwMerienue paBHOBECHS TUCCOLUAIIMN CITa0BIX KHCIIOT.

WMuauKkaTOpel 1 U3MEHEHUE UX OKPACKH B Pa3HBIX Cpelax.
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CepHOKHCITBIN U (PepMEHTATUBHBIN THIPOJIU3 YTIICBOIOB.

I'uaponu3 kapOOHATOB, CyNb(ATOB M CHIMKATOB IICIOYHBIX MeTauoB; HUTpaToB cBuHma (1)
WM LUHKA, XJIOpUJIa aMMOHHUSI.

JlaGopaTopHBIA OIBIT

XapakTep JUCCOLUAIUU PA3TUYHBIX THAPOKCUIOB.

[TpakTHdeckoe 3aHsATHE

[TpurotoBneHne pacTBOPOB PA3TUUYHBIX BUJIOB KOHIICHTPAIIHH.

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

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CrTeneHb OKuUciaeHus. BoccraHoBurenun u
okucnutend. OKHUCIEHHME W BOCCTAHOBJIGHHME. BakHeWIne OKHUCIUTENIM UM BOCCTAaHOBUTEIIH.
BoccraHoBUTENBHBIE  CBOWMCTBA  METAUIOB —  OPOCThIX  BewecTB.  OKUCIUTENbHBIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAJUIOB — IIPOCTHIX BELIECTB. BOCCTaHOBUTENBbHBIE CBOMCTBA
BEIIECTB, OOpPa30BaHHBIX DJJIEMEHTAMH B HUBIIEH (OTPUIATENBHOM) CTENEHU OKHUCICHHUS.
OKHCITUTENIbHBIC CBONCTBA BEINECTB, OOPA30BAHHBIX JJIECMEHTAaMH B BBICHICH (ITOJIOKHTEIHLHOM)
cTenieHn OKucieHus. OKUCIUTENbHBIE U BOCCTAHOBHUTENBHBIE CBOICTBA BELIECTB, OOpPa30BaHHBIX
AJIEMEHTaMH B TPOMEKYTOUHBIX CTETICHSIX OKHCIICHUS.

Knaccudukanus OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakiuil. Peakiuu MexaroMHOTO U
MEKMOJIEKYJISIPHOTO  OKHCJIEHUS-BOCCTAHOBJIEHUS. Peakuuu BHYTPUMOJEKYJISIPHOIO OKHUCIICHUS -
BOCCTAHOBJICHUS. Peakiiuu caMOOKUCICHHUA-CAaMOBOCCTAHOBIICHHS (TUCTIPO-TIOPIIHOHUPOBAHHS).

MeTonbl COCTaBJICHHS YpPaBHEHHUM OKHCIWTEIbHO-BOCCTAHOBUTEIIBHBIX peakuui. Merton
JNeKTpOHHOTO OanaHca. BnusHMe cpenbl Ha MPOTEKAHHE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
MIPOLECCOB.

XUMHUYECKUE MCTOYHUKH TOKA. DJEKTPOJHBIE MOTEHUMANbI. Psi CTaHAAPTHBIX 3IEKTPOIHBIX
MOTEHITMAIOB (DJEKTPOXUMHYECKUN PsiJl HAmpsDKeHUM MeTauioB). ['albBaHWYECKHE SJIEMEHTHI M
OPUHLIUIEI UX paboThl. CocTaBneHNe ralbBaHMYECKHUX dyieMeHToB. OOpa3oBaHUe ralbBaHUYECKHUX Map
NpU XUMHUYECKUX Tporeccax. [ adbBaHUUYECKHE JJIEMEHTHI, MPUMEHSIEMbIE B JKU3HU: CBUHIIOBAs
aKKyMYJIATOpHas OaTapesi, HUKeIb-KaJIMUEBbIe OaTapeu, TOTITUBHBIC AJIEMEHTHI.

DJIIEKTPOIN3 PACIUIABOB M BOJHBIX PACTBOPOB AJIEKTPOJUTOB. [Iporiecchl, mpoucxoisime Ha
KaToJe M aHoJie. YPaBHEHHUS SJIEKTPOXUMHUYECKUX IPOIECCOB. DJIEKTPOJU3 BOJHBIX PACTBOPOB C
WHEPTHBIMH DJICKTPOJAMU. OJIEKTPOJIN3 BOAHBIX PACTBOPOB C PACTBOPUMBIMU DJIEKTPOJIAMHU.
[IpakTHueckoe MpUMEHEHUE ANEKTPOIIU3A.

JeMoHCcTpanuu

BoccranoBnenue quxpomara Kajausi HUHKOM.

Boccranosnenue oxcuaa meau (11) yrirem u Bogopomom.

BoccranoBnenue auxpomara Kaiausi STUIOBBIM CIIUPTOM.

OKHUCIUTENbHBIE CBOMCTBA a30THOM KHCIIOTHI.

OkucnuTenbHbIE CBOMCTBA AUXpOMATa Kajusl.

["anibBaHWYECKHE DIIEMEHTHI U OaTapeKy.

OnexTponu3s pactBopa xsopuaa meau (11).

JlaGopaTopHbI€ OTBITHI

B3aumopeiicTBue METalNIOB ¢ HEMETalIaMH, a TakKKe€ C PacTBOpaMU COJIEH M PAcTBOPAMH
KHCIIOT.

B3anmoneiicTBre CEpHOM M a30THOM KUCIIOT C MEJIBIO.

OkucnuTeNnbHbIE CBOMCTBA IEpPMAHTaHaTa Kalus B pa3IuyHbIX Cpelax.

2.10. Knaccugurayus eewgecms. Ilpocmole sewjecmea

Knaccudukanust Heopranmdeckux BemecTB. [IpocTeie u cioknble BemiecTBa. OKCHIBI, HX
KJIacCH(UKAIHUSI. I'uapoxcuibl (ocHOBaHU, KHUCJIOPOJICOAEpIKaLIne KHCJIOTHI, amdo-
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TepHbleruIpokcuibl). Kucnotel, ux knaccudukanus. OcHoBanus, ux kiaccudukanus. Conu cpeanue,
KHCJIbIE, OCHOBHBIE U KOMILJICKCHBIE.

Mertamnsl. IlonokeHue MeTalIoB B MEPUOAUYECKON cCHCTEME U OCOOCHHOCTH CTPOCHUS HUX
atomoB. [IpocTeie BelecTBa — METauIbl: CTPOCHHE KPUCTAILIOB U METAINIMYECKAsi XUMUUECKasl CBSA3b.
OO6mue ¢usznyeckue CBONWCTBA METANIOB M WX BOCCTAHOBUTEJIbHBIE CBOWMCTBA: B3aMMOJCHCTBHE C
HeMeTaulaMu  (KUCIIOpOAOM, TajJor€HaMH, CEepoM, a30TOM, BOJOPOAOM), BOJOH, KHUCIOTaMH,
pacTBOpamMH COJIeif, OpraHM4eCKHMMH BeIlllecCTBaMu (CIHMpTaMu, TaJoreHalkaHaMmu, (HEeHOJIOM,
KHCJIOTaMu), menoyaMu. OKCUJIbI U TUIPOKCUIBI METAIUIOB. 3aBUCUMOCTh CBOMCTB ATUX COCIMHEHUI
OT CTENEHEN OKUCIICHHS] METAJJIOB. 3HAYE€HNE METAIOB B IPUPOJIE U KU3HHU OPTaHU3MOB.

Kopposzust meramnoB. [lonstue koppo3uu. XuMuUYecKas KOPpO3Hs. ODIEKTPOXUMHUYECKas
Koppo3usi. CriocoObl 3alIUThl METAJUIOB OT KOPPO3HUHU.

OO6mue crocoObl MOTyYeHUsT METAIOB. MeTalisl B pupoae. MeTatyprusi U €€ BUAbL: HPO-,
TUAPO- U 3JIEKTPOMETAILTYPrusl. DIEKTPOJIN3 PaCIJIaBOB U PACTBOPOB COEIMHEHHM METAJUIOB U €ro
MPaKTUYECKOE 3HAUCHHUE.

Hememannwi. Tlonoxxenue HemeramioB B [lepuonudeckoii cucteme, 0COOEHHOCTU CTPOSHUS MX
aTOMOB. DJIEKTPOOTPHUIIATEIIBHOCTD.

bnaropoansie ra3pl. DIEKTPOHHOE CTPOCHHE aTOMOB OJIArOPOJHBIX Ta30B U OCOOCHHOCTH HX
XUMUYECKUX U (PU3UUECKUX CBOMCTB.

Hemeramnsl — npocteie BeniecTBa. X aTOMHOE M MOJIEKYJISIPHOE CTPOEHHUE UX. AJUIOTPOIHUS.
XuMHuueckrue cBoicTBa HeMeTaioB. OKHCIMTENILHBIE CBOWMCTBA: B3aMMOJEHCTBHE C MeETaUIaMH,
BOJOPOJIOM, MEHEE AIIEKTPOOTPHULATEIbHBIMA HEMETAJUIAMH, HEKOTOPBIMH CJIOKHBIMU BELIECTBAMHU.
BoccranoBuTenbHBIE CBOWCTBA HEMETAUIOB B PEAKIHSIX C (TOPOM, KHCIOPOIOM, CIIOKHBIMH
BEIIECTBAMH — OKUCIUTENSIMU (a30THOM U CEpHON KUCIOTaMU U JIp.).

JeMmoHcTpanumn

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

Komneknus «Knaccuduxaiys opraHnuecKuX BEIIeCTB» U 00pa3iibl IPEJICTABUTENCH KIIaCCOB.

Mopenu KpUCTaUIMYECKUX PEUIETOK METAIIOB.

Konnekuust MeTanioB ¢ pa3HbIMH (PU3NYECKUMH CBONCTBAMHU.

B3aumMopeiicTBue IUTHSI, HATPHUsS, MArHUsS W JKelie3a C KUCIOPOAOM; IIEIOYHBIX METAIJIOB C
BOJIOM, crUpTaMH, ()E€HOJIOM; LIMHKA C pacTBOpPAMHU COJSIHOW M CEPHOW KHCJIOT; HAaTpusl C CEpoi;
AITIOMUHHUS C HOJIOM; JKeJle3a ¢ paCTBOPOM MEJHOTO KyIOpOca; allOMUHHMS C pACTBOPOM €JIKOTO HATpa.

OKcubl ¥ THAPOKCUIBI XPOMA.

Koppo3us meTanioB B 3aBUCUMOCTH OT YCIIOBH.

3amuTa METauIoB OT KOPPO3HUH: 00pa3Iibl «HEPKABEEK», 3aAIIUTHBIX MTOKPHITHH.

Konneknus pya.

DIIEKTPOIN3 PACTBOPOB COJICH.

Mogenu KpucTalIndecKnuX pemieTokK ioaa, anmasa, rpagura.

Annorponust hochopa, ceprl, KUCIOPOIa.

B3aumopeiictBue BOOpOJa € KHCIOPOJIOM; CYpbMBbI C XJOpPOM; HAaTpusi ¢ MOJIOM; XJIOpa C
pacTBOpoM OpoMHIa Kajus; XJOPHOH M CEPOBOJOPOAHOM BOABI, 0OeCIBEUMBAHHE OPOMHOW BOJBI
STUJICHOM WJIM alleTUIICHOM.

JlaGopaTopHbI€ OTBITHI

O3znakomMieHHe ¢ 0Opa3laMu MpeCTaBUTENEH KI1acCOB HEOPTaHUYECKUX BEIECTB.

O3HakomieHHE ¢ 00pa3iaMu MpeACTaBUTENEH KIIaCCOB OPraHUYECKUX BEIIECTB.

O3HaKOMJIEHUE C KOJUJIEKIIHEHN py.

[Tomy4yenue kucmopoaa 1 ero CBOMCTBA.

[Tonyyenue BoaOpOIa U €ro CBOKCTBA.

[Tony4yeHue macTU4EeCKOM cepbl, XHMUYECKHE CBOWCTBA CEPHI.

B3aumoneiicTBue METaIOB C pacCTBOPaMH KUCIOT U COJIEH.

CBolicTBa yris: aJicopOIMOHHBIC, BOCCTAHOBUTEIIBHBIC.

B3anmoneiicTBre IMHKA WM QTIOMHHUS C PACTBOPAMH KUCIIOT U IIETOYECH.
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OKpaH_II/IBaHI/Ie IJIaME€HH KaTHOHaMU IICJIOYHBIX U IICJIOYHO3EMECIIBHBIX METAJIJIOB.

2.11. OcHognbie Kiaccvl HeOp2aHUYeCKUX U Op2aHU4ecKux coeouHeHul

Bonoponusie coenunenus HemeramuioB. [lonydenne amMMuaka U XJIOpPOBOAOPOJA CHUHTE30M U
KOCBEHHO. Pu3nueckue cBoilcTBa. OTHOLIEHHE K BOJIE: KUCIOTHO-OCHOBHBIE CBOKCTBA.

OKcubl ¥ aHTUAPHIBI KapOOHOBBIX KHCIIOT. HeconeoOpa3syromme 1 coneo0pa3yronme OKCHIbL.
Kucnotuele okcunpl, ux cBoiicTBa. OCHOBHBIE OKCHJBI, MX CBOHCTBAa. AMQOTEepHbIE OKCUIBI, HX
CBOMCTBA. 3aBUCHUMOCTb CBONCTB OKCHJOB METAUIOB OT CTENEHH OKHUCJICHUS. AHTUIPUJIBI
KapOOHOBBIX KUCJIOT KaK aHAJIOTH KUCIOTHBIX OKCUIOB.

Kucnorsel opranmueckue m HeopraHuudeckue. KuCIOTBI B CBETE TEOPUU BJIEKTPOJIUTHYECKON
muccouuanuu. Kucnmorel B cBere mnporonuthyeckoil Teopuu. Kiaccudukanus oOpraHudeckux H
HEOpraHuyeckux Kuciaor. OOmme CcBOWCTBAa KHUCIOT: B3aUMOJACHCTBHE OPraHUYECKUX U
HEOPraHMYECKUX KHUCIOT C METaUlaMH, OCHOBHBIMH M aM(OTEPHBIMU OKCHUIAMH M THUIPOKCHUIAMH,
coJsiMH, 00pa3oBaHHE CIOXHBIX 3(UpoB. OCOOCHHOCTH CBOMCTB KOHLEHTPUPOBAHHOH CEpHOU W
A30THOM KHUCJIOT.

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

AMdoTepHbIC OpraHMYECKHE W HEOPTAHUUYECKUE COSTUHCHUs. AM(POTEpHBIC OCHOBAHHS B CBETE
OPOTONUTHYECKOH Teopuu. AMQPOTEPHOCTh OKCHUAOB M THUAPOKCUAOB MEPEXOAHBIX METaJIOB:
B3aUMOJICCTBUE C KUCITOTAMH U IIETIOUYAMH.

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

I'eneTnueckasi CBSI3b MEX]ly KJIaCCaMU OPTaHMYECKUX M HEOpraHM4ecKuX coequHeHuil. [lonarue
O TEHETHMYECKOW CBSI3M M TEHETHYECKUX psAJaX B HEOPTraHMYECKOM W OPraHUYEeCKON XUMUH.
['eHeTnyeckue psaapl MeTauia (Ha MpUMepe Kalblidsg U JKene3a), HeMeTamna (cepbl M KPEeMHHS),
MEePEXOTHOTO dJeMeHTa (IMHKa). ['eHeThuuecKkue psabpl U TEHETHYECKasl CBSA3b B OPraHUYECKON XUMUH.
EnanHcTBO MUpa BeliecTs.

JeMoHCcTpanuu

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

B3aumoneiicTBue KOHIEHTPUPOBAHHBIX A30THOM M CEPHOM KHCIOT, a TaKke paz0aBICHHOU
A30THOM KHUCIIOTBI C MEJIBIO.

Peaxius «cepeOpsiHOTO 3epKaiay ik MypaBbUHOW KHCIIOTHI.

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

B3aumopeiicTBue aMMHaka ¢ XJIOpPOBOJOPOAOM U BOJOW. AHAJIOTMYHO ISl METUJIAMUHA.

B3anMopeiicTBHe aMUHOKHCIIOT C KUCIOTaMHt U 1ieodamMu. OCyIecTBICHHE MePEX0I0B:

Ca— Ca0 — Caa(PO4),— Ca(OH),
P _PoOp _HgPOy
Ci — CuO— CuSO4— Cu(OH),— CuO— Cu C,H50H- C,H4 - C,H4Br,

JlaGopaTopHBIE OIBITHI

[Tomy4yeHue u CBOMCTBA yTIIEKHUCIIOTO ra3a.

CBolicTBa CONSTHOM, CEpHOH (pa30aBICHHON) U YKCYCHOM KUCIOT.

B3aumopeiicTBue runpokcua HaTpusi ¢ cosisimu (cynbdarom menu (11) 1 xmopuaom aMMoHUS ).
Pasnoxenue runpoxcuna Meau.

[Tomyyenue u ampoTepHBIC CBONCTBA THAPOKCH 1A ATFOMUHHSL.

ITomy4yeHue KeCTKOM BOABI U U3YYCHHE €€ CBOUCTB.
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YcTrpaHneHrue BpeMEeHHOM U MOCTOSHHOM JKECTKOCTH.
[IpakTuyeckue 3aHATUS

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

XUMUS 3JIEMEHTOB

S-DJIeMEHTBI

Bonopoa. /IBoiiCTBEHHOE TMOJIOKEHUE BOAOpPOAA B MEPUOIUYECKON cucteme. HM30Tombl
Bojopoaa. Tspkenas Boma. OKUCIUTENbHBIE M BOCCTAHOBHUTENIbHBIE CBOWCTBA BOJAOPOJA, €O
noJlyueHue u npumeHeHue. Posb Bogopo/ia B )KMBOM U HEKUBOM MPUPO/IE.

Bona. Ponp BoOmbl Kak cpegooOpa3yrollero BeEHIeCTBA KIETKH. OJKOJOTMYECKUE aCIEKThI
BOJIOMOJIb30BAHU.

OnemenTsl !A-rpynmsl. Lenounsie Metaiel. O01Iast XapakTEPUCTHKA IIETOUYHBIX METAJIJIOB Ha
ocHoBaHuu mnonoxenuss B I[lepumonmyeckoii cucreme snemeHtoB Jl. M. MenneneeBa u cTpoeHus
atomoB. llomydenue, Qusnueckue W XHUMHUYECKHE CBOMCTBA IIEJIOYHBIX MeTauioB. KaTuonsl
HIENIOYHBIX METAJUIOB KaK BakKHeWIas xuMudeckas (opma uMX CyIIECTBOBaHHS, PETYJISTUBHAS POJIb
KaTHOHOB KaJIUs U HaTPpUsl B )KUBOM KiieTke. [IpupoiHbie COeTMHEeHNsI HATPUS U KaJIUsl, UX 3HaYEHUE.

Onementsl [TA-rpynmbl. O01mas xapakTepucTUKa MIEIOYHO3EMEIbHBIX METAIJIOB U MarHusi Ha
ocHOBaHMM mnoJioxkeHuss B Ilepuonmnueckort cucreme snementoB J[. M. MenneneeBa U cTpoeHHUs
atoMmoB. Kanpiuii, ero monydenue, (pu3nueckue U XMMUYECKUE CBOMCTBa. BakHelime coequHeHUs
KaJIbLIMs, UX 3HaUYeHUEe U puMeHeHue. Kanpuuii B mpupoie, ero 6uojoruueckas posb.

p-OneMeHTHI

AnmfoMmuaNi. XapakTepHCTHKA QIIOMHHHS Ha OCHOBAaHMHM TONOKEHHS B Ilepuoanueckoit
cucteme snementoB J[.M. MengeneeBa u crpoenust atoma. [lonydenue, pusnueckne U XUMHUYECKUE
CBOICTBa AJIIOMHUHUS. BakHelme coeMHEHUs aIOMUHUSA, UX CBOWMCTBA, 3HAYCHHE W NMPUMEHECHHE.
[IpupoaHble coeMHEHNS aTIOMUHMS.

VYrnepon u kpemuuii. OOmias xapakTepucTUKa Ha OCHOBAHUU MX ToJioxkeHus B [lepuoaudeckoit
cucteme JI. W. MenneneeBa u crtpoeHuss aroma. [IpocTelie BemiecTBa, 0Opa30BaHHbBIE ATHMH
snemMeHTaMu. OKCHUIBI W THAPOKCHUIBI yriepoga W KpemHus. BaxHeimne coau YrojlbHOW H
KpEeMHHEBOU KucA0T. CUIIMKaTHAs: TPOMBIIUIEHHOCTb.

["anorenst. OO01as XapakTEPUCTHUKA raJOT€HOB Ha OCHOBAHUU UX TMOJIOXKeHus B [leproanaeckoit
cucrteMe snemeHToB [[. . MeHneneeBa u cTpoeHus aroMoB. ['aloreHsl — MpPOCThIE BEIIECTBA!
CTPOEHUE MOJIEKYJI, XUMHYECKHE CBOMCTBA, MOJYYEHHE W NPUMEHEHHE. BaxkHelmme COoequHEHUS
rajioreHoB, UX CBOICTBAa, 3HAUYEHHWE M NpPUMEHEHHE. ['ajoreHbl B mnpupoje. buomoruueckas poib
rajoreHoB.

Xanpkorenbl. OOmas XapakTepUCTHKA XaJdbKOTEHOB HAa OCHOBAaHMM HX TIOJNIOXKEHUSA B
Ilepuonnueckoit cucreme sneMeHtoB [[.M. MenneneeBa u CTpo€HHS aTOMOB. XalbKOre-Hbl —
npocThie BemecTBa. Aitorponus. CTpoeHHEe MOJEKYN aJUIOTPOMHBIX MOAU(HUKAIUN U UX CBOMCTBA.
[TomyyeHnue u mpuMeHEHHE KUCTOpOa B cepbl. XalIbKOTEHBI B IPUPOJIE, UX OMOJIOTUYECKAs POJTh.

OnemeHThl YA-rpynmel. O0mas XxapakTepuCcTHKa dJIEMEHTOB ITOW TPYMNIbl HA OCHOBAaHUHM HX
nonoxkeHus B [lepuoguueckoii cucreme siemeHToB J[. 1. MenaeneeBa u ctpoenus atoMoB. CTpoeHue
MOJIEKYJIBI a30Ta M aJUIOTPONHBIX MoauduKaiuii pochopa, nx pu3NYecKue U XUMHUECKHUE CBOMCTBA.
Bognoponnsie coequnenust anemenToB VA-rpymnmbl. Okcuabl 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 OMOJIOTHYECKAS POJIb.

OnemenTsl 1Y A-rpynmnel. OOmiast XapakTepucTUKa dJIEMEHTOB 3TOW TPYIIBI HA OCHOBAaHUH UX
nonoxkeHus B [lepuoguueckoii cucreme snmementoB Jl. 1. MenneneeBa u CTpOeHHUST aTOMOB. YTIepos
u ero amtorponus. CBOWCTBa aJUTIOTPOMHBIX MOAM(HUKAIUI yriiepona, UX 3HAUYEHUE U MPUMEHEHHUE.
OKcuIbl M TUIPOKCHIBI yriepoJa M KpEMHHUs, WX XUMUYecKue cBoiicTBa. Conu yroiabHOW U
KPEMHUEBBIX KUCIIOT, UX 3HAYCHHE U MpuUMeHeHue. [Ipupomoodpasyromias posib yriepoa sl KUBOH
Y KPEMHHS U1l HEXKUBOM PUPOJIBI.
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d-DnemeHTHI

Ocob6ennoctu crpoenusi atomoB d-anementoB (IB-VIIB-rpynm). Mezap, HHHK, XpoM, *Kele30,
MapraHel] Kak IMpOCThIE BEIIeCTBa, UX (PU3MYECKHMEe M XUMHUYEcKHe cBoicTBa. HaxoxxaeHue sTux
META/UIOB B TpUPOZAE, HMX MoiyueHue u 3HadyeHue. CoenuHeHus J-3JIEMEHTOB C pPa3IUYHBIMU
CTENEHSMH OKHCIEHUs. XapaKTep OKCUIOB MU THUIPOKCHUIOB 3TUX 3JIEMEHTOB B 3aBUCUMOCTH OT
CTEIIEHU OKUCIICHUS] METAJLIIA.

JeMmoHcTpanu

Komnekuuu mpocThIX BeEIIECTB, OOpPa30BaHHBIX JJIEMEHTAMHU PA3IUYHBIX 3JIEKTPOHHBIX
CEMENCTB.

Komnnekuuu MUHEpanoB v TOPHBIX MOPOI.

[Tonryuenue aoTpoONHbIX MoAUDUKAIHI KHCIIOpoaa, cephl, hocdopa.

XUMUYECKUE CBOWCTBA BOJOPOA, KHCIOPOaa, cephl, pocopa, raaoreHoB, yriaepojaa.

Okcuabl cepsl, a3oTa, yriepoja, JKejle3a, MapraHia, MEIM C pa3IMYHbIMU CTENEHSIMU
OKHCJICHHS, X CBOICTBA.

I'mppokcunpl cepbl, XpoMa, Maprasiia, keine3a, MeAH, allOMUHUSA U IIMHKA, UX IOJIYyYEHUE U
XWMHYECKHE 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

[TomyyeHnue ruIPOKCUIOB ATFOMUHUS U IIMHKA; UCCIIEIOBAHUE UX CBOMCTB.

[Tomyuenue u vccaen0BaHNE CBOMCTB OKCUIOB Cepbl, yriepoaa, pocdopa.

2.12. Xumus 6 scusnu obwecmea

XUMHS U TPOU3BOJCTBO. XMUMHYECKasi MPOMBIIUIEHHOCTh U XUMHYECKUE TEXHONOTuU. ChIpbe
JUIST XUMUYECKOM TIPOMBINUIEHHOCTH. Bojga B XUMHUYECKOW MPOMBINIUICHHOCTH. ODHEPTHS A
XUMUYECKOTO MPOM3BOJACTBA. HayuyHble NOpPUHIMOB XWMHYECKOTO MPOW3BOJACTBA.  3allUTa
OKpY)KaIOIIeH cpeapl M OXpaHa Tpylda MpPH XUMHUYECKOM Mpou3BOACTBE. (OCHOBHBIE CTaIuHU
XUMHUYECKOT0 Mpon3BoicTBa. CpaBHEHME MPOU3BOJICTBA aMMHaKa U METAaHOJIA.

XUMUS B CETbCKOM XO35MCTBE. XMMH3ALMS CEIBCKOT0 X035 MCTBAa U €€ HalpaBlieHus. Pactenus
U T0YBa, MOYBEHHBIM MOTJIOUIAIONINA KOMIUIEKC. YI0OpeHus W uX Kiaccu(uKamus. XUMHUYECKHe
CcpencTBa 3amuThl pacTeHuid. OTpullaTeIbHbIE MOCIEICTBUS MPUMEHEHUs MECTHIUAOB U 0opbba ¢
HUMHU. XUMH3ALUs ’KUBOTHOBOJICTBA.

XuMHsi U 9KOJIOTHs. XUMUUYECKOe 3arps3HeHue okpyxkaromiei cpeasl. Oxpana rugpocdepsl oT
XUMHYECKoro 3arpsiHeHus. OxpaHa MOYBBI OT XMMHUYECKOro 3arpsizHeHus. OxpaHa armocdepsl OT
XUMUYECKOT0 3arpsisHeHus. OxpaHa Guiopsl U GhayHbl OT XUMHUYECKOTO 3arps3HEHUs. buoTexHomorus
Y TeHHasi HHXXEHEPHUSI.

XuMUs 1 TOBCEIHEBHAA KU3Hb YesioBeka. JlomamHsasg anteka. Moronme 1 YuCTSIMe CpeIcTBa.
CpenctBa 60pbrOBI ¢ OBITOBBIMU HaceKOMbIMH. CpeAcTBa JTMYHOW THTHEHBI U KOCMETUKH. XUMUS U
nuima. MapKUpoBKH YHAKOBOK NHUINEBBIX M TUTMEHUYECKHUX MPOJYKTOB M YMEHHE WX YHTaTh.
DKOJIOTHS )KWINIIA. XUMHUS U TEHETUKA YEJIOBEKa.

JeMoHCcTpanynu

Moenu npou3BOACTBA CEPHOM KUCIOTHI U AMMHAKa.

Konneknust ynoOpeHuit 1 meCTUITUIOB.

OO0pa3ipl cpeacTB OBITOBOM XUMUU U JIGKAPCTBEHHBIX MPENapaToB.

[TpakTueckue 3aHATHS

O3HakoMJIEHHE ¢ KOJUIEKIIUeH yIoOpeH I U TeCTHIIH/IOB.

O3HakomIIeHHE ¢ 00pa3LaMu CpeaCTB OBITOBOM XUMHUH U JIEKAPCTBEHHBIX MPETapaToB.
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IIpumepHbIe TeMbl pedepaToB (I0KJIAA0B), HHAUBUAYAJIBHBIX IPOEKTOB
buorexnonorusa u renHas uHxkeHepus — 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-SICPIITHKOB.
H3otomnsl Bogopoaa.

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

AmMop(dHBIe BemecTBa B PUPOJIC, TEXHUKE, OBITY.

OxpaHa OKpyKaroleil cpeabl OT XHMHUYecKoro 3arpsizHeHusi. KonmudecTBeHHbIE Xa-

PaKTEPUCTUKU 3arpsI3HEHUS OKPY>KAIOIIEH CpeIbl.

[IpumeneHue TBepIOro U razoobpasHoro okcuaa yriaepoaa (1V).
3aiuTa 030HOBOTO SKpaHa OT XUMUYECKOTO 3arpsi3HEHUS.
['pyOonucnepcHble CUCTEMBI, UX KilaccuuKaius ¥ 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.

Kuzub u gestenpHocth C. AppeHuyca.

Bknan oTe4ecTBEHHBIX YUEHBIX B PA3BUTHE TEOPHUH JIEKTPOIUTUUECKON TUCCOLIMALIUU.
VYcerpanenue ®KeCTKOCTH BOIBI HAa TPOMBIIIUICHHBIX TIPEANIPUATHSIX.

CepHast KUCITIOTa — «XJIe0 XUMUYECKOM MPOMBIIIITICHHOCTH.

Hcnonp3oBaHre MUHEPATBHBIX KUCIOT HA MPEANPUATUIX PA3TUIHOTO MTPOQPUIIS.
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.

BupryansHoe MOAENMPOBAHNE XUMHYECKHUX ITPOLIECCOB.

DIIEKTPOIN3 PACTBOPOB ANEKTPOIUTOB.

DIIEKTPOJIN3 PACIUIABOB 3JIEKTPOJIMTOB.

[TpakTdeckoe TMpUMEHEHHE DJIIEKTpoNu3a: padUHUPOBAHHME, TalTbBAHOIJIACTHKA,

TaJIbBaAaHOCTCTHUA.

HcTopus nosydeHus 1 mpou3BOJICTBA ATFOMUHUSL.

DNEKTPOIUTHUECKOE MOTYYeHHE U paQUHUPOBAHUE METH.

Kuzup n gesarensHOCTh . [I9BH.

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.
WNHepTHBIC MM 01aropoHBIC Ta3kl.

Poxxmaroniye coiu — rajJoreHsnl.

Uctopus mBeACKOW CIUYKH.
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HcTopust BOSHUKHOBEHUS U Pa3BUTUS OPraHUYECKON XUMHUH.

Kuznub u gesrenbHocts A. M. bytieposa.

BurtanusMm u ero kpax.

Ponp OTE4eCTBEHHBIX YYEHBIX B CTAHOBJICHUM U Pa3BUTUU MHUPOBOM OpPraHUYECKOH

COBpeMeHHHG OpeaAcCTaBJICHUA O TCOPHUU XUMHUYCCKOI'O CTPOCHHUA.
DKOIOTMYECKHE acIIEKThl UCITOJIb30BaHUS YIIIEBOAOPOAHOI'O ChIPbA.
OKOHOMUYECKHE aCIEKThI MCKAYHAPOAHOI0 COTPYAHHUYCCTBA TII0 HCIIOJIB30BAHUIO

YIJII€BOAOPOAHOI'O ChIPhS.

HcTopust OTKpBITHA U Pa3pabOTKH Ta30BbIX M HEPTAHBIX MecTOpoXkaAeHUH B Poccuiickoii

denepanyu.
. XuMUs yTICBOOPOTHOTO CHIPBS M MOsI OyayIas mpodeccus.
. YTI1IeBOIOPOTHOE TOTIIIMBO, €70 BUIBI U Ha3HAYCHHE.
. CuHTETHYECKHE KaydyKH: HCTOPHSI, MHOTOOOpa3ne U MEPCIICKTUBEI.
. Pe3nHoTexHMUECKOe MPOU3BOCTBO M €0 POJIh B HAYYHO-TEXHHYECKOM Iporpecce.
. CBapo4HOE MPOU3BOJICTBO U POJIH XMMHUH YIIIEBOIOPOI0OB B HEM.

He(l)TB " €€ TPAHCIIOPTUPOBKA KaK OCHOBA B3aUMOBBLII'OJHOI'O MCKAYHAPOAHOT'O CO-

TPYIHUYECTBA.

TEMATHYECKOE IINTAHUPOBAHUE

ECTECTBEHHO-HAVYHBIN ITPODUJIIb [TPOPECCUOHAJIBHOI'O OFPASOBAHU S

[Tpu peanuzaruu coaepskanus o0e00pa3oBaTeIbHOIO yU4eOHOTO IpeaMETa « XUMHS» B
npenenax ocsoeHus [IIICC3 CITO Ha 6a3e ocHOBHOTO 00111er0 00pa30BaHUs ¢ OTyYEHUEM CPETHETO
obmero oopazoanus (ITIICC3) makcuManbHas yueOHast Harpy3ka 00y4aroIuxcs COCTaBIISCT:

no crienuanbHOCcTsIM CIIO ectecTBeHHO-Hay4yHOTO TPOoduis mpodecCHOHATBHOTO0 00pa3oBaHus
— 285 yacoB, U3 HUX ayIUTOpHAas (00s3aTeNbHast) Harpy3Ka o0yJaronuxcs, BKItouas 1abopaTopHbIe
OTIBITHI U IPAKTHUECKUE 3aHATHS, —24 Yaca; BHEAyIMTOpHAsl CaMOCTOsITeNIbHAs paboTa

obyvaronuxcsi— 261 gaca.

TemaTnueckuii riad

Bup yaeOHOI paboTh |
AynutopHsie 3aaaTus. CouepkaHue o0ydeHHs Makcu Camoc Bcero [paktu | JlaGop
MaJlbHasi | TOSITENb YECKUX ATOPHBIX
Hast
Baenenne 3 1 2
1. Oprannyeckasi XuMusl 114 143 12 4 4
1.1. Tlpeamer opraHumueckoW XuUMHH. Teopus CTpPOEHHS 6 11 5
OpPraHUYeCKUX COEUHEHUN
1.2. TlpenenbHbIe YTIEBOAOPOIBI 6 11 2 2
1.3. DTHIeHOBBIC U TUEHOBBIE YTIAEBOAOPOIBI 9 11 2 2
1.4. AtleTuIeHOBBIE YTIIEBOJOPO/IBI 6 11
1.5. ApomaTrueckue yrieBoI0pOabI 3 11
1.6. TIpupoHBIC UCTOYHHUKH YTIIEBOJOPOJIOB 9 11
1.7. TUAPOKCUIIbHBIE COSAMHECHHUS 9 11
1.8. Anbaerumsl U KETOHBI 9 11
1.9. Kap6oHOBBIE KUCIIOTHI ¥ X TIPOU3BO/IHbIE 9 11
1.10. YrieBos 15 11 2
1.11. AMUHBI, aAMUHOKHCIIOTBI, OCIKH 12 11 2 2
1.12. A3zoTcoaepkaliue TeTepOLUKINYECKUE COETUHEHUS. 9 11
HykenHOBBIE KHCIOTHI
1.13. buonornyecky akTUBHBIE COECTMHEHHUS 12 11 2 2
2. O0mas ¥ HeOpraHu4eckas XUMHS 168 120 10 2 2
2.1. Xumust — Hayka 0 BeIleCTBax 3 9
2.2. CtpoeHue atroma 6 9 2
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2.3. Ilepuommueckuil 3akoH u Ilepuomndeckas cucrema 9 9
xuMmmudeckux snmemeHToB J[. . Menneneera
2.4. CTpoeHue BeLecTBa 9 9
2.5. Ilonumepsl 9 9
2.6. JlucniepcHbIE CHCTEMBI 9 9 2 2
2.7. XuMuueckue peakuuu 15 9
2.8. PacTBOpHBI 33 12 2 2
2.9. OKHUCIIUTENEHO-BOCCTAaHOBUTEBHBIE peakuuu. 12 9 2
DJIeKTPOXUMUYECKUE MPOLIECCHI
2.10. Knaccudukanus Beniects. [IpocTsie BelecTa 6 9 2 2
2.11. OcHOBHBIE KJIacChl HEOPTaHMYECKUX U OPraHUYECKHUX 15 9
COCAMHEHUI
2.12. XuMHsl 2JIEMEHTOB 36 9 2
2.13. Xumusi B )H3HU 0011IeCTBa 6 9
[ToaroroBka BHICTYIUICHHUH 110 33laHHBIM TEMaM, JIOKJIaJI0B,
pedeparos, 3cce, HHANBUIYATBHOTO POCKTA C
WCTIOJIb30BaHIEM MH(OPMAIIMOHHBIX TEXHOJIOTHH U Ip.
Bcero 285 263 24 8 6

XAPAKTEPMCTUKA OCHOBHBIX BUJIOB YUYEBHOU JEATEJIBHOCTH

OBYYAIOIIUXCS
Conep:xanue
00yueHus XapakTepucTHKA OCHOBHBIX BU/J0OB JeSITE€JIbHOCTH CTY/1eHTOB (HA YPOBHE YUeOHBbIX jieiicTBHIi)
BamHeﬁmne yMCHI/Ie JaBaThb onpe,ueneHI/Ie nu OHepI/IpOBaTI) CJ'IC}IyIOI_HI/IMI/I XUMHUUYCCKHUMHU TIOHATUAMU. BCHICCTBO,
XUMHUYECCKHUC XI/IMI/I‘IGCKI/II‘/II 9JICMCHT, aToOM, MOJ'ICKyJ'Ia, OTHOCHUTCJIBHBIC AaTOMHas H MOHCKyHHpHaSI MaccChbl, HOH,
TIOHATUSA aJ'IJ'IOTpOHI/ISI, H30TOIIbI, XUMHUYCCKas CBA3b, SHCKTpOOTpI/IHaTCIIbHOCTb, BaJICHTHOCTB, CTCIICHb OKHUCJICHUA,

MOJIb, MOJISIPDHasE Macca, MOJSPHBIH O0BEM Ta3000pa3HBIX BEIIECTB, BELIECTBA MOJIEKYJSPHOTO |
HEMOJICKYJIIPHOTO CTPOEHHSI, PACTBOPBI, DJIEKTPOJIUT U HEIJEKTPOJIUT, IEKTPOIUTHIECKAs AUCCOLMAIINS,
OKHCJIUTENb U BOCCTAHOBMTEIb, OKHCJIEHHE W BOCCTAHOBJIEHHE, TEIUIOBOH 3((eKT peakuuu, CKOPOCTbh
XUMHYECKOH peakLiy, KaTajlus,

OCHOBHEIE 3aKOHBI
XUMHHU

dopmynupoBaHe 3aKOHOB COXPAaHEHHUS MacChl BEMIECTB M ITOCTOSIHCTBA COCTaBa BEIIECTB.

YcTaHOBKa TIPUYUHHO-CIICACTBEHHON CBS3M MEXIY COJICpKAHWEM JSTHUX 3aKOHOB U HAlHCaHWEM
XUMHYEeCKHX (OpMYIN U ypaBHEHUH. Y CTaHOBKA JBOJIOIMOHHON CYIIHOCTH MEHAEJICEBCKOH M COBPEMEH-
HOW (opMynmupoBok mepuoguueckoro 3akona [I. M. MenneneeBa. OOBsICHEHHE (PUIUIESCKOTO CMBICIA
CHUMBOJIMKH TIEPUOMYCCKON TaOMUIBI XuMHU4Yeckux anmemenToB J[. M. MennmeneeBa (HOMEPOB 3JEMEHTA,
nepuoja, TPYINIbl) W YCTAaHOBKA MPUYMHHO-CIEACTBEHHON CBSI3M MEXAYy CTPOCHHEM aroMa H
3aKOHOMEPHOCTAMU HN3IMECHCHUA CBOMCTB JJIEMEHTOB H 06p330BaHHI)IX MU BEHICCTB B MNEpHUOJAX H
rpymnmnax.

XapakTepuCTHKa JJIEMEHTOB MaJIbIX M OOJIBIIMX MEPUOAOB 110 UX MOJIOXkKeHuIo B [leproauueckoii cucreme
. . MenneneeBa

OcCHOBHBIE TEOpUHT

YcTaHOBKa 3aBHCHMOCTH CBOHCTB XHMMHYECKHX BEIIECTB OT CTPOCHHS aTOMOB O0pa3yromuxX HX

XUMHH XUMHUYECKHUX JJIEMEHTOB. XapaKTePUCTUKA BAXKHEHIINX THUIIOB XUMHYECKHX CBSI3€d M OTHOCUTEIBHOCTH
9TOH THIOJIOTHH.
OOBsiCHEHHE 3aBICHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOSHUS KPUCTAJUIMICCKUX PEIIETOK.
DOopMYyTUPOBKA OCHOBHBIX MOJOXEHUN TEOPUHU IIEKTPOIUTUYECKON TUCCOLMALMU U XapaKTEpPUCTUKA B
CBETE 3TOM TEOPUH CBOMCTB OCHOBHBIX KJIaCCOB HEOPIaHUYECKUX COEAMHEHUH.
DopMyNUPOBKA OCHOBHBIX MOJOXEHUH TEOPUH XUMHUECKOTO CTPOCHMSI OPraHMYECKUX COEAMHEHUH U
XapaKTEPUCTHKA B CBETE STOM TEOPHUHU CBOMCTB OCHOBHBIX KJIACCOB OPTaHUYECKUX COETMHEHUI
Baxwueiimme XapakTepucTHKa COCTaBa, CTPOCHHMS, CBOMCTB, MOJYUYEHHUS U MPUMeHEeHHs BakHernx MetamioB (TA u 11
BEILIECTBA W | A Tpymm, alOMHHUS, XKelle3a, a B €CTECTBEHHO-HAYYHOM NpO(QUIe 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 KpeMHHS, BOJOPOIa) M MX COCIWHEHHH.
XapaKkTepUCTUKa COCTaBa, CTPOCHUSA, CBOMCTB, IOJIY4YEHUS M TIPUMEHEHHUS Ba)KHEHIIMX KJIACCOB
YTJIEBOJIOPO/IOB (AJIKaHOB, LIMKJIOAJIKAHOB, AJKEHOB, aJKHHOB, apeHOB) M WX Haubojee 3HAYMMBIX B
HapOJHOXO3SIICTBEHHOM ILJIaHE MPeJCTaBUTENEH.

AHanorvyHass XapakTepUCTHKa BaXKHEHWINMX MpeICTaBUTENEHd JApPYrMX KIAacCOB  OPraHMYECKHX
COCAMHEHUIl: METaHOJAa W 3TAHOJIA, CIOXKHBIX (HUPOB, KUPOB, MBUI, albICTHI0B ((HOPMAIBICTHIOB U
aleTaigblern/ia), KETOHOB (aleToHa), KapOOHOBBIX KHUCIOT (YKCYCHOH KHCIOTBI, JAJSl €CTECTBEHHO-
Hay4HOT0 NpouIIs NpeACTaBUTENICH IPYTrUX KIaCCOB KUCIIOT), MOHOCAXapuaoB (TJIIOKO3bI), AUCAXaPUJIOB
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(caxap03f,1), nojarucaxapuioB (KanMaﬂa n HeJ'IJ'IIOJ'IO3LI), aHWJIMHa, aMUHOKHUCJIOT, 6€HKOB, HUCKYCCTBCHHBIX
1 CUHTCTUYCCKUX BOJIOKOH, KaAy4YyKOB, IJIACTMAaCC

XuMHuecKkue OOBsICHCHHE CYIIIHOCTH XUMHUYECKUX MporeccoB. Knaccuukanus XUMHUYSCKUX PEaKIUi M0 pa3InIHbIM
peakuuu MPU3HAKAM: YHUCIy U COCTaBy IPOJIYKTOB W PEarcHTOB, TEIUIOBOMY 3(QeKTy, HampamieHuro, ¢ase,
HaJIMYUIO KaTaIn3aToOpa, U3MEHEHHUIO CTEIICHEH OKUCIICHUS 3JIEMEHTOB, 00pa3yIoIIUX BEUIECTBA.
YcTaHOBKa TIPU3HAKOB OOWIETO W PAa3NUYHOTO B THIIOJNOTHH PEAKIHWAd Ui HEOPraHMYeCKOW |
OpPTraHMYeCKOM XUMHH.

Knaccugukanus BemeCTB M IPOIECCOB C TOYKH 3PCHHUS OKHCICHHUSA-BOCCTaHOBIeHHS. CocTaBicHHE
YpaBHCHHI PEAKITUi ¢ TOMOIILI0 METO/1a DJIEKTPOHHOTO OaaHca.

OOBsICHEHHE 3aBHCHMOCTH CKOPOCTH XUMHUYECKOW PEaKIMH W IMOJIOKEHUS XUMHUECKOTO PAaBHOBECHS OT
pa3IHYIHBIX (aKTOPOB

XUMHAYECKUH BrInonHeHNE XUMIYECKOTO SKCIIEPUMEHTA B TIOJTHOM COOTBETCTBUH C TIPABMIIAMH 0E30TIaCHOCTH.
SKCHEPUMEHT HaOmonenue, Gpukcanys U onvucaHue pe3ysibTaToOB IPOBEACHHOTO IKCIIEPUMEHTa

Xumnueckas [IpoBeneHue CaMOCTOSTENBHOIO MOWCKA XMMHUYECKOH HWH(OpMaluK € HCIHONB30BAHHUEM Pa3IHMYHBIX
uHpopmanus HCTOYHHMKOB (HAYYHO-TIONMYJISIPHBIX H3IaHUH, KOMIBIOTEPHBIX 0a3 IaHHBIX, pecypcoB HTepHera).

Vcnonb3oBaHNe KOMITBIOTEPHBIX TEXHOJIOTHH JUIsi 00pabOTKM U Iepeaadn XMMHUIeCcKoil HH(pOpMaIuu 1 ee
NIPE/ICTABIICHNUS B PA3JIMYHBIX (opMax

Pacuetst 1o . N
YcTaHOBKA 3aBHCUMOCTH MEXy KaYeCTBEHHON M KOJMYECTBCHHON CTOPOHAMH XMMHUYECKUX OOBEKTOB U
XUMHYCCKHM
MIPOIIECCOB.
dbopmymam u
Pemenne pacueTHBIX 33139 110 XUMHYECKIM (HOpMyJIaM U YPaBHSHUSAM
YpaBHCHHUSIM
[IpodunsHOE n | OOBsICHEeHNE XUMUYICCKUX SIBIICHHUH, TIPOUCXOASAIINX B IIPUPOJIE, OBITY U Ha IPOU3BOJICTBE.
npodeccronanpHo | OmpenencHe BO3SMOXHOCTEH IPOTEKaHUS XUMHYESCKIX TPEBPAIICHAN B Pa3THYHBIX YCIOBHAX.
3HAYNMOE CoOnroeHne mpaBriI SKOJIOTHIESCKH TPAMOTHOTO TTOBEICHIS B OKPY KAIOMICH cpee.
coliepKaHue OrneHKa BIMSHUS XUMHUYECKOTO 3arps3HEHHS OKPY)KalolmIed Cpelsl Ha OpPraHU3M YelOBeKa W APYTHE

JKUBBIC OPTaHU3MBL
Cobutoenre npaBui1 0€30MacHOro o0palieHust C TOPIOYMMHU ¥ TOKCHYHBIMU BELIECTBAMH, JTa00PaTOPHBIM
obopynoBanueM. [1onroroBka pacTBOpOB 331aHHOM KOHLIEHTPAMK B OBITY M Ha IPOM3BOCTBE.
Kpuruueckas olieHKa J0CTOBEPHOCTH XUMHYECKOH MH()OPMALINH, ITOCTYMAIONEH U3 Pa3HbIX HCTOYHHKOB

YYEBHO-METOJNYECKOE 1 MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE
ITPOT'PAMMBI YYEFHOI'O ITPEJIMETA « XU MMS»
JlaGopatopus xumuu Nel6
- pabouee MecTO MpenoaBaTes;
- paboune MecTa 00yyarOLUIUXCS;
- CYIIMJIbHBIN MIKaQ;
- TUCTWILIATOP;
- JJIEKTPOJIU3ED;
- TaOIUIIBL;
- CXEMBI;
- IJTaKaThl,
- MOJIESI CTPOEHUSI OPTaHUYECKUX U HEOPTaHUYECKUX BEIIECTB;
- NHCTPYKLIUOHHBIE KAPTHI;
- HabOpBI PEAKTUBOB;
- BoasgHasa OaHs;
- BEChI AaHAJTUTHYECKHUE;
- Beipsimurens BCI;
- KUHOIIPOEKTOD;
- My(enbHas eysb;
- IOPTPETHI YYEHBIX — XMMUKOB;
- CTEH/BL:
XUMUYECKHUE 3HAKU;, TaOJHIa pACTBOPUMBIX COJICH;
psIl aKTUBHBIX METAJUIOB; JIAOOPATOPHBIA CHHTE3 aMMHMaKa, anmnapara Kuna; peakuus cpessl;
nepuoanyeckas cucrema sneMeHToB [[.1. Menneneesa;
MoOubHBIH TPOoeKIMOHHBIN KoMIUIekT: HoyTOyk Samsung ND-RC710 MynsTumeuitHbIit
npoekTop RoverLight DVS 850
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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 Kj1aCC € JIMOCH3UOHHLIM ITPOrpaMMHBIM 06€CH€‘-ICHI/I€M n MyJILTI/IMeI[I/II\/JIHBIM
npoexktopoM NelO

- TCXHUYCCKUC CPCACTBA 06y‘-I€HI/ISII

Cucremnsiii 6510k (10 1mr.): IntelCore 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

Monutop (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: byxranrtepus 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

[Tomerenune a1t CaMOCTOSTENHHOM pabOoTHI (OMOIMOTEKA, YATATBHBIHN 3aJ1 C BBIXOJIOM B CETh
WuTepHer)

Cuctemnsrii 6;10k(61T.): IntelCore 2 Duo 2.5 Ghz (E 5200), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

Monutop(6 mT.): BENQ E910

Cucremusriii 6510k: 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

Cxkanep Canon CanoScan LIDE 25

Tenesuzop SUPRA 42 mroitma
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AyJro KOJIOHKH
Onepanuonnas 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.
JIUTEPATYPA
OcHoBHast TuTepaTypa
1. T'abpuensn O.C. Xumus 10 ki1 Yrnyon. YpoBeHb:yueOHHK -6-¢ u3a.,ctep. — M.: JIpoda,
2018.-368c.. YuyeOHUK.
2. T'abpuensin O.C. Xumus (Snexrponnsiid pecypce): YueOnuk g CIIO 4-e uzg. crep. —-M
:Akanemust,2018 —Pexum gocryma:.http;//www.academia-moscow.ru/catalogue/4831/349713/
3. CyBopos, A. B. O0mas u Heopranndeckas XuMusi. Borrpocs! u 3aaun : yaeOHOe mocoOue
Iuist cpenHero npodeccuonansHoro oopasosanus / A. B. CyBopos, A. b. Hukonbckuii. - 2-¢
U311, uctp. u gon. - M : Opaiit, 2022. -309 c. Pexxum noctyna: https://urait.ru/bcode/494152
4. Oprannueckast xumus :ydeonuk it CI1O \A.U. Apremenko. —-M:KuoPyc,2018.-528c¢. Pexxum
nocryna:https:// www.book.ru/book/924050
JlononHurenpHas IuTeparypa

1. Hukutuna, H. I'. Anaymtrdeckas XUMHus | y9eOHUK U MPAKTUKYM JIJISL CPETHETO
npodeccuonanbHoro oopazoanus / H. I'. Hukutuna, A. I'. bopucos, T. 1. Xaxanuna ; moj
penakmueit H. I'. Hukutunoii. -4-e uzn., nepepad. u gor. - Mocksa : M3natensctBo FOpaiir,
2022. - 394 ¢. Pexxum poctyma: https://urait.ru/bcode/489602
2.I'aBponckas 0.10. Konmnounnas xumus:yaeonuk u npaktukym st CIIO -M:¥Opaiit,2019.-
287c. —ISBN 978-5-534-00666-7. -Tekct:anekrponnsiii /IbC FOpaiit (caiit). —
URL:https://urait.ru
3.AHanutuueckas Xumus. MeTo bl pa3ieNieHus BEIIecTB U THOPUIHBIE METOIBI
aHanmza:yueOHuk / A.A. TAHEEB, u.r. 3enkeBuy, JI.A. Kapuosa .;nox pen. JI.LH. Mocksuna —
CI16:J1anb,2019.-332¢. Pexum nocryna :https://e.lanbook.com/book/113899

4. Ky3uenos, JI. I'. Oprannueckast xumust: yueoHoe nocodue / 1. I'. Ky3nenos. -CaHKT-

[TerepOypr: Jlans, 2022. - 556 c. — Pexxum nocrymna: https://e.lanbook.com/book/212297

O0ecneyeHne 00pa3oBaTeIbLHOIO MPOLECCA JIEKTPOHHO- OMOJIMOTEYHBIMU CHCTEMAMHM.

1. [TopTan BpsiHCKOTO rocynapcTBeHHOTr0 arpapHoro ynusepcutera Paznen«Hayunas
oubmmoteka» [lonHoTekcTOBBIE JOKYMEHTHI http://www.bgsha.com

2. NC «ExanHoe 0kHO A0CTyNa K 00pa3oBaTenbHbIM pecypcam». denepanbHOro areHTcTBa
no oOpaszoBanuto http://window.edu.ru

3. DneKTpoHHO-0MOIMOoTeyHast cucTeMa u3aarenbeTBa «Jlanby» http://e.lanbook.com/

4, baza mannsix «Ai [Tu Op Meaunay» http://www.iprbookshop.ru/

5. OnextpoHHO-0nOMoTeyHast cuctema «MHOOPMUO» www.informio.ru

6. DnekTpoHHO-OnbmoTeunas cucrema «Agriliby http://ebs.rgazu.ru/

7. OnexkTpoHHO-0MOIMOoTeyHast cucteMa "HanmonanbHelii udposoii pecype "PYKOHT"
http://rucont.ru/

8. OnexkTpoHHO-01OaMOoTeyHast cuctema "BOOK.ru" https://www.book.ru/

KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O ITIPEJMETA
KoHTpoIIb 1 O11eHKA PE3ynbTaTOB OCBOCHHUS TUCHUIIIIMHBI OCYILECTBIISIETCS IIPETIOABATEIIEM B

mnmponecce NpoBCACHUS YCTHOI'O U ITMCBbMCHHOI'O OIIPOCa, TCCTUPOBAHUS, @ TAKIKE BBIITOJIHCHUA
06y’~IaIOH_[I/IMI/IC${ HHIWBHUIYAJIbHBIX 3a)1aH1/1171, ITPOCKTOB, HCCIICTOBAHUIA.

PesynbraTel 00ydeHus
(mpenMeTHbIE pe3yIIbTaThI)

(I)OpMI)I 1 METOABI KOHTPOJIA U OLICHKH
PE3YIONBTATOB OOyUEHUS
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https://e.lanbook.com/book/212297

B pesynbraTe 0cBOGHHS AUCLMIUIMHBI 00yYarOnUHCs
JIOJDKEH MPOAEMOHCTPUPOBATH NPEIMETHBIC PE3YJIbTAThI
OCBOCHUSI yueOHOM TUCIUILTMHBL " XuMus'":

- c(OPMUPOBAHHOCTH TIPEACTABICHUN O MECTE XUMHH B
COBPEMEHHOW Hay4YHOIl KapTHHE MHUPa; IOHUMaHUE POJIU
XUMHHU B (OPMUPOBAHIH KPYro30pa U PyHKIIMOHAIEHON
TPaMOTHOCTH YE€JIOBEKA ATl PEHICHHS PAKTHIECKUX
3a1ad;

OmnepaTuBHBINA KOHTPOJIBb B hopme:

- IPOBEPKH U OIIEHKH MTPAKTHUECKUX PadoT;
- BBITNIOJIHEHUE JIOKJIA/I0B,;

- IpOBEpKa U olleHKa pedepartos;

- IPOBEpPKa U OLIEHKA Npe3eHTalHH;

- 3aIIUTa IPOEKTOB;

- TECTOBBIA KOHTPOJIb.

- BJIaIEHUE OCHOBOIOJIATaI0IIMMU XUMHYECKUMHU
MOHATHUSAMH, TEOPHUSIMH, 3aKOHAMH U 3aKOHOMEPHOCTSIMH;
YBEPEHHOE NOJIb30BAHUE XUMUYECKOW TEPMUHOJIOTHEN U
CHUMBOJIUKOM;

OmnepaTHBHBIA KOHTPOJH B (hopMe:

- IPOBEPKH U OIIEHKH MTPAKTHUECKUX PadOT;

- UHOUBUYaJbHBIA YCTHBIN OIIPOC;

- (PpOHTANIBHBIH YCTHBIH ONPOC;

- TECTOBBII KOHTPOJIb;

- BBITTOJIHEHHE JIOKJIA/IOB;

- HaOMI0/IeHUE 32 HaBBIKaMH PaOOTHI B IJI00aIbHBIX,
KOPHOPATHBHBIX U JIOKAJTBbHBIX HH()OPMAaMOHHBIX CETSIX;
- MPOBEpPKA U OLICHKA pedhepaToB.

- BJIaICHUC OCHOBHBIMU METOJaAMU HAYYHOT'O ITO3HAHUA,
HCIOJIb3YyECMbIMU B XUMUU: Ha6J'IIO,H€HI/IeM, OIIMCAHHEM,
HU3MEPCHUCM, SKCICPUMECHTOM; YMCHHUC O6pa6aTBIBaTL,
0OBACHATH PeE3yabTaThl HPOBCACHHBIX OIBITOB U ACJIATh
BBIBO/JIbI; TOTOBHOCTH M CIIOCOOHOCTH MPUMCHATL MCTOJbI
TIO3HAHMS TTPU PCHICHUHN MTPAKTUYICCKUX 3a4a1;

OnepaTHBHBIA KOHTPOJIBb B hopme:

- IPOBEPKH M OLICHKHU MPAKTUIECKUX padoT;
- TECTOBBII KOHTPOJIb;

- 3aIUTa IPOCKTOB.

- chOpMHUPOBAHHOCTD YMEHHS JIABATh KOJMIECCTBEHHBIE
OIIEHKH U TPOU3BOIMTH PACYETHI 10 XHMHUYECKUAM
(dbopMynaM U ypaBHCHHSIM;

OmnepaTHBHBIH KOHTPOJH B (hopMe:

- IPOBEPKH U OIIEHKH MPAKTHYECKUX PadoT;
- IPOBEPKH U OLIEHKH J1a00paTOPHBIX PadoT;
- BBINIOJIHEHHE JIOKJIA/IOB;

- MPOBEpPKa U OlICHKa pedhepaToB

- 3aI[UTa IPOEKTOB;

- TECTOBBIA KOHTPOJIb;

- BJIaJICHUC TTpaBUJIaMU TCXHUKH 0€30IaCHOCTH npu
HCIIOJIb30BAHUHN XUMHUYCCKUX BEIIICCTB,

OmnepaTUBHBIM KOHTPOJIH B (hopMme:

- IPOBEPKH U OIIEHKH MTPAKTHUECKUX PadoT;
- IPOBEPKH U OIIEHKH J1a00paTOPHBIX PaboT;
- IPOBEPKa KPOCCBOPIOB;

- (ppoHTANBHBIN YCTHEIH OTIPOC;

- IPOBEpKa U OIleHKa pedepaTos.

- cOpPMUPOBAHHOCTH COOCTBEHHOI! MO3UINH TI0
OTHOIIEHHIO K XUMHYECKOH MH(OPMALUH, TT0JTydaeMOi 13
Pa3HBIX HCTOYHUKOB.

OmnepaTHBHEIH KOHTPOJb B (hopMe:

- IPOBEPKH U OIIEHKH MTPAKTHUECKUX PadoT;

- TECTOBBI KOHTPOJIb;

- 3aI[UTa IPOCKTOB;

- BBITIOJTHEHUE WHANBUIYAIBHBIX 3a/IaHUH C TPIMEHECHHEM
Internet

[IpomexxyTounas attectanus B (opMe dK3aMeHa 10 3aBEPIICHUI0 Kypca TUCITUTUTHHBI

@®opMBbI M METOABI KOHTPOJISA M OLCHKH Pe3yJabTATOB O00y4eHHsI JOJIKHBI IO3BOJISITH
NpoBepATH y 00y4aroluXxcsl He TOJbKO cOPMHMPOBAHHOCTH NMpeAMETHBIX pe3yJbTaTOB, HO H
pa3BUTHE JUYHOCTHBIX U METANIPeAMETHBIX Pe3y/1bTATOB 00y4eHHUsl.

Pe3yJ’lLTaTLl OcHOBHBIE TOKA3aTeJH OICHKH (I)Ole)l U METOAbI KOHTPOJIA U OEHKH

(JIMYHOCTHBIE U MeTanpeMeTHbIE) pe3yJabTarta

JIMYHOCTHBIE pe3yibTarbl
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- ropaoCcTd M yYBAXCHHA K | - IIPOSABJICHHUC IPAXAAHCTBCHHOCTH, I/IHTepHpeTaHI/IH PE3yJIbTATOB

UCTOPHH u JIOCTHIKEHUSAM | TTaTPUOTU3MA; HAOJIOICHUIT 32 eI TEITBHOCTHIO
OTEUECTBEHHOW XUMUYECKOW HAyKH; | - 3HAHHUE UCTOPHH CBOEH CTPaHBI; o0yyarolerocs B IIpolecce OCBOCHUS
XUMHYECKH TPAMOTHOE TIOBEICHUE B | - JIEMOHCTpaLus MOBEJICHHS, | 00pa30BaTEIBHON MPOrPaMMBbI
npoeCCHOHALHON JEATEIBHOCTH U B | JOCTOHHOrO rpaxaaHuHa PO - IPOBEPKH U OI[CHKH MPAKTHYCCKUX
OBITY TIpH OOpAICHUHN C XUMHUYCCKAMH pabor;

BEILIECTBAMH, MaTepuaiaMu u - TECTOBBIH KOHTPOJIB;

npoLeccamu; - 3aIIUTa TIPOEKTOB;

- BBIIIOJTHCHHE HHINBUYAIBHBIX 33TaHHUI
¢ mpuMmeHeHneM |Internet

- TFOTOBHOCTh K MPOJOJKCHHIO | - IPOSIBJICHUE aKTHBHOW )XM3HEHHON | MHTepnpeTanus pe3ynpTaToB

o0pa3oBaHuA u TOBBIILICHUS | TTO3UINY; HaOJIIOICHUH 32 IesATEeNEHOCTHIO
KBaNn(pUKaIuu B n30paHHON | - IPOSIBIICHUE YBAKEHHUS K o0yyatorerocs B IIpolecce OCBOCHUS
npo(eCCHOHANBHON  JIEATEIbHOCTH W | HAIMOHAIBHBIM U KYJIbTYyPHBIM 00pa3oBaTeIbHON IPOrPaMMBI.
OOBEKTHBHOE OCO3HAHHE POJNM XHd- | TPAAMLMAM HapoaoB Pd; - IPOBEPKH M OLIEHKH NPAaKTHYECKUX
MHYECKHUX KOMIIETEHIIUI B 3TOM; - yBa)KCHHUE OOIIEUEIOBEUSCKUX U pabor;

JEMOKPATHYECKUX LIEHHOCTEH - IPOBEPKH U OLIEHKH J1a00PaTOPHBIX

- JeMOHCTpauusi TOTOBHOCTH K | paboT;

WCIIOJTHEHUIO BOWHCKOTO IOJITa - IPOBEpKa KPOCCBOPOB;

- (DpOHTANBHBIN YCTHBIN OTIPOC;
- IPOBEPKA U OIIeHKa pedepaTos.

- YMEHHE HCIIONIBL30BaTh | - JEMOHCTpanus chOpMUPOBAaHHOCTH | MHTEprperanus pe3ynbTaToB
JOCTYKEHUS COBPEMCHHOW | MUPOBO33PEHUS, OTBEYAIOILETO HaOTIOCHUH 32 IESITEIbHOCTHIO
XUMHUYECKOH HAayKM H XUMHYECKHUX | COBPEMEHHBIM PEallUsiM; o0ydaroIerocs B IPOIEcCe OCBOCHUS
TEXHOJIOTHH JUIs MOBBIIICHHUS | - IPOSBICHUE OOLIECTBEHHOIO 00pa3oBaTeIbHON IPOrPaMMBI
COOCTBEHHOT'O UHTEIEKTYaJIbHOTO | CO3HAHUS, - HabJroIeHUE 32 HaBBIKAMU pabOTHI B
pa3BUTHUA B BLI6paHHOﬁ - BOCIIMTAHHOCTb U TAKTUYHOCTbD, rno6aan1,1x, KOPHOPpaTUBHBLIX U
npodeccroHaNBHOI NeTeIbHOCTH; - JIE€MOHCTpaLKs TOTOBHOCTH K JIOKJIbHBIX MH)OPMAIIMOHHBIX CETAX;

CaMOCTOSTENIbHOM, TBOPYECKOHN

JIESITEIIBHOCTH

MeTal’[pe)lMeT]—[])Ie pe3yabTarhbl

- MO3HABATEIbHON - OpraHM3aIHUs CAMOCTOSTEIBHBIX WuaTepnpeTanus pe3yisTaToB
JIeATEeIIbHOCTH u OCHOBHBIX | 3aHATHI B XOJI€ U3YUCHHS HaOJII0JICHUH 3a JIeITeIbHOCThIO
WHTEJJIEKTYalbHBIX omeparuii | 0011e00pa30BaTENbHBIX JUCUUILIMH; | 00Y4YaroIIEerocs B MPOLECCe OCBOCHHS
(TmocTaHOBKH 3a1a4y, | - YMEHHE IUIaHUPOBATh COOCTBEHHYIO | 00pa30BaTeIbHON MPOTPaAMMBI
(hopMyIMPOBAHUS TUIIOTE3, aHAIN3a M | JEATEIBHOCTD; - BBITIOJIHCHHE WHINBUAYAIbHBIX 3aIaHUMA
CHUHTE3a, CpaBHEHHs, O0O0OIIeHHs], | - OCYLIECTBIECHUE KOHTPOJIA U ¢ mpuMeHeHueM Internet
CHUCTEMaTH3al1H, BBIABJIEHNS | KOPPEKTUPOBKHU CBOCH

MPUIHHHO-CIICJICTBEHHBIX CBsI3€M, | JESITENbHOCTH;

MOWCKA AaHAaJOTOB, (QOPMYIUPOBAHHS | - HCTIOJIb30BaHUE pa3IMIHBIX

BEIBOJIOB) ISl PEIICHUS TIOCTAaBICHHOHN | PECYPCOB TSt JTIOCTHIKCHUS

3aJ1a4H, MIPUMEHEHHE OCHOBHBIX | TIOCTABJICHHBIX IIEJIEH

METOJIOB  MO3HaHUsA (HAOIIOACHMS,

Hay4HOTO IKCIIEPUMEHTA) JUTSL

W3YyYeHUsI PA3IN4YHBIX CTOPOH XH-
MHUYECKUX OOBEKTOB W TIPOIIECCOB, C
KOTOPBIMH BO3HHKA€T HEOOXOIUMOCTH
CTaJIKUBaThCI B NPOQECCHOHATBHON

chepe;
- HCIIOJIB30BAHUC pa:qume = JIeMOHCTpa[H/IH KOMMyHI/IKaTI/IBHI)IX I/IHTepnpeTauI/m pe3yﬂbTaTOB
WCTOYHUKOB s MOJIy4eHHsl | CIIOCOOHOCTEH; HaOJIFOIEHNH 3a IEeITEIbLHOCTHIO
XI/IMI/I‘IGCKOﬁ I/IH(l)OpMaL[I/II/I, yMeHI/Ie - YMGHI/IG BCCTHU JUaJIOr, y‘{I/ITI)IBaH 06}"131011161“0051 B l'IpOIICCCC OCBOCHUA
OLUCHUTH cec ILOCTOBepHOCTB JJIs IIO3UIUIO prrI/IX y‘laCTHI/IKOB O6pa30BaTeJ'H;H0ﬁ HpOFpaMMLI.
JOCTUXKCHUSA XOpOHII/IX pe3YJ'II)TaTOB B JCATCIBHOCTH, - Ha6J’IIO)I€HI/I€ 34 HABBIKAMHU pa6OTI)I B
npogeCcCUoHANBHOM cdepe; - YMCHHE Pa3pelIuTh KOH(IUKTHYIO | TI00ATBHBIX, KOPIOPATUBHBIX H
cmyaumo JIOKAJIBHBIX I/IH(I)OpMaIII/IOHHLIX CETSIX,
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