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HOACHUTEJBHASA 3AITUCKA

[Iporpamma  00mieoOpa3oBaTeIbHOM  Yy4eOHOM  AUCHMIUIMHBI  «XHUMUSI»
npeHa3HaueHa JJId U3y4YeHUs] XMMHUU Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUs MpPH
NOATOTOBKE CIEHNAIUCTOB CPEIHETO 3BEHA.

PaGouas mnporpamma pazpaboTaHa B COOTBETCTBUM PexkoMmeHgauusiMu 1o
OpraHM3alMy TOJyYeHHUs] CpeaHero oOmiero oOpa3oBaHUs B IMpelieliaX OCBOCHUS
00pa3oBaTeIbHBIX NPOTPpaMM CpeHero mnpodeccuoHadbHOro oOpa3oBaHHMs Ha 0ase
OCHOBHOTO  00miero  oOpa3oBaHUsA C  ydyeToM TpeOoBaHWU  (eaepaabHBIX
rOCyIapCTBEHHBIX OOpa30BaTENbHBIX CTAHAAPTOB M IMOJy4aeMOW CHEIUAIBHOCTH
CpPEHETO po(heCCHOHATBLHOTO o0pa3oBaHMs (mucpMO JlemapramenTa
rOCyTapCTBEHHOW TIOJUTUKH B cdepe NoATOTOBKH paboumx kaapoB u JIIIO
Muno6prayku Poccun ot 17.03.2015 Ne 06-259).

CopnepxxaHue TpoOrpaMMbl «XHUMHUS HAMNPABICHO Ha JIOCTUXKEHHUE CIIEAYIOIINX
HeJeu:

- (hopmupoBaHue y OOydYalOIIMXCA YMEHHUS OIICHUBATh 3HAYUMOCTH
XUMHUYECKOT0 3HAHUS JJIs KaXKJI0TO YeJIOBEKa,;

- (hopMupoBaHue y 00yYaromMXcsl IEIOCTHOrO IPEACTABICHUS O MHPE H
PO XUMHUU B CO3/IaHUM COBPEMEHHOM €CTECTBEHHO-HAYyYHOW KapTUHBI MUPA;
YMEHUSI OOBACHATH OOBEKTBHI M IMPOLIECCHl OKpYXKaloIied AeHCTBUTEILHOCTH:
MPUPOTHOM, COLMAIIBHOM, KYJBTYPHOM, TEXHUYECKOM CpPEIbl — HCHOJb3YS IS
ATOr0 XMMHYECKUE 3HAHUS;

- pa3BUTHE Yy OOydYalOIIMXCS YMEHUN pa3nuvaTh (QakTbl U  OICHKH,
CpPaBHUBATh OLICHOYHBIE BBIBOJBI, BUJETh UX CBS3b C KPUTEPUAMHU OLEHOK U CBS3b
KpUTEPUEB C OMNPEACICHHOW CHUCTEMOM IEeHHOCTeW, (OpMylIHpoBaTh U
000CHOBBIBATh COOCTBEHHYIO MO3UIINIO;

- IpuoOpeTeHrne OOYyYarIIMMUCS OIbITa Pa3HOOOpPA3HOW AESATEIBHOCTH,
MO3HAHUS M CaMOIO3HAHUS; KIIIOUEBBIX HABBIKOB, HMEIOIIUX YHUBEPCAIbHOE
3HAUCHUE IS PA3JIUUHBIX BHUAOB JCSATECIBHOCTH (HABBIKOB PEIICHUS MPOOJsieM,
NPUHATUSA  pELIeHMH, TouCKa, aHaimm3a U  00paboTku  uHoOpmManuu,
KOMMYHUKATUBHBIX  HABBIKOB, = HAaBBIKOB  H3MEPEHUM,  COTPYJIHUYECTBA,
0e30macHOTO O0pallleHusl C BEIIECTBAMU B TTOBCEAHEBHOM KU3HU).

B mnporpammy BKJIIOYEHO coOJAEpKaHHE, HaMpaBieHHOe Ha (OpPMHUPOBAHUE Y
0o0ydJaromuxcsi KOMIIETEHIIMH, HEOOXOAUMBIX IS KaueCTBEHHOIO  OCBOCHMS
MpOrpaMMbl NOATOTOBKHU CIIEMATIUCTOB CPEIHETO 3BEHA.



OBIIASI XAPAKTEPUCTUKA YUYEBHOM JUCHUIIJINHBI
«XUMMHUA»

XUMHSIT — 3TO HayKa O BEIIECTBaX, MX COCTaBE€ M CTPOCHUHU, CBOMCTBAX M
NpPEBPAlICHUAX, 3HAYCHUM XUMHYECKHX BENIECTB, MATEPUAIIOB M MPOIECCOB B
NPAKTUYECKOUN AEATENBHOCTH YEJIOBEKA.

Conepxanne  oOmeoOpa3oBaTeNbHOM  y4eOHOM — JUCHMIUIMHBI  «XUMUS»
HaIpaBJIeHO Ha YCBOCHUE OOY4YalOIMMMCS OCHOBHBIX MOHSTHUM, 3aKOHOB M TEOPHUH
XUMHH; OBJIAJICHUE YMCHUSAMHU HAONIOJATh XUMHUUYECKHUE SBJICHUS, MPOBOIAUTH
XUMHYECKAN SKCIIEPUMEHT, MPOU3BOAUTL PACUYEThl HA OCHOBE XHMHUYECKUX (POpMYyII
BEIIECTB U YPABHEHUN XUMHUYECKNUX PEAKIIHM.

B mporecce uzyyeHHs XUMHHM y OOYYarOIIMXCS Pa3BUBAIOTCS MO3HABATEIbHBIC
MHTEPEChl U HHTEJUIEKTyaJbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSTEIBHOM
MpUOOPETEHUs] 3HAHUM 1O XMMHU B COOTBETCTBUU C BO3HUKAIONIMMH >KU3HEHHBIMU
npoOiieMaMy, BOCIHHUTHIBAETCA O€pekHOE OTHONIEHUS K MpPUpPOJie, MNOHUMAHUE
310poBOro oOpasza »KW3HU, HEOOXOAUMOCTH MPEAYNPEKIACHUS SBICHUM, HAHOCAIIUX
BpEl 3I0pPOBBI0 M OKpyXkawouied cpeae. OHM OCBauMBaKOT IIPUEMBl TI'PAMOTHOTO,
0€30MMacHOTO HMCIOJIb30BAaHUSI XMMUUYECKUX BEHIECTB U MaTEpPHUAJIOB, MPUMEHIEMBIX B
OBITY, CEJILCKOM XO35IMCTBE U HAa MPOU3BOJICTRBE.

[Ipu  cTpykTypupoBaHUM  cojAepkaHUS  00Imeo0pa3oBaTeibHON  y4eOHOM
JUCHUIUIMHBI YYUTHIBATacCh OOBEKTHUBHAsI PEabHOCTh — HEOOJIBIION O0BEM YacoB,
OTIIYIIECHHBIX HAa H3YYCHHUE XUMHUM M CTPEMIICHHE MAaKCHUMAJIbHO COOTBETCTBOBATH
UJesIM Pa3BUBAIOLIETO OOYUEHHUS.

Peanuzanuss JOeQyKTUBHOrO MOAXOJAa K H3YYEHUIO XHMHUU CIIOCOOCTBYET
Pa3BUTHIO TAKUX JIOTUYECKUX OINEpPALMi MBIIIJIEHHS, KaK aHallu3 U CUHTE3, 00001IeHnE
Y KOHKPETH3allHsl, CPABHEHHUE U aHAJIOTHUS, CUCTEMAaTU3alus U KiacCU(UKaLH U 1.

Cnenuduka u3ydyeHHs XUMHUHM OTpakeHa B KaxJoW Teme pasnena «CoaepkaHue
y4eOHOMN JUCHIUIIINHBI.

B 1mpounecce wu3ydeHHMss XUMHMU TEOPETUYECKHUE CBEACHUS JOIOJIHSAIOTCS
JEMOHCTpAIUSAMH, Ja0OpPAaTOPHBIMH  ONBITAMH M  TMPAKTUYECKUMU  3aHSITUSIMHU.
3HAYUTEIbHOE MECTO OTBOJMUTCA XUMHYECKOMY »JKcrnepuMeHTy. OH OTKpbIBAeT
BO3MOXHOCTb (POPMUPOBATH y OOYYAIOIIMXCS CIEIUATbHbIC TMPEIMETHBIE YMEHHS:
paboTaTh ¢ BENIECTBAMHU, BBIMOJHIThL MPOCThIE XHUMHUYECKHE ONBITHI, YYHUTh
0e30MacHOMY M KOJIOTUYECKH TPaMOTHOMY OOpaIlleHUI0 ¢ BEIeCTBAMH, MaTepUaIaMu
U IpoleccamMu B ObITY U Ha IPOU3BOJICTBE.

Jns opranuzanuu BHEAYJUTOPHOM CaMOCTOSITEIbHOW paboThl OOyyarouuxcs,
oBnageBaromux crnenuanpHocTsMu  CIIO  mpencraBieH mnepedeHb  pedepaToB
(moxJ1amoB), MHAUBUAYATbHBIX IPOCKTOB.

B nmpouecce wu3ydeHus XUMHUM BaxXHO (opmupoBaTh HHPOPMAIIMOHHYIO
KOMIETEHTHOCTh oOyyvatomuxcs. [losToMy mnpu opraHuszanuu CcaMOCTOATENbHON
paboThl HEOOXOAMMO  AaKIEHTUPOBATh BHUMAaHHE OOyYaloIMMXCS Ha TOUCKE
uHpopmanuu B CpeACTBaX MmaccMmenua, MuTepHere, yd4eOHOM W cCHenHAIbHOUN
JUTEpaType ¢ COOTBETCTBYIONUM O(DOPMIICHUEM U MPEACTABICHUEM PE3yJIbTATOB.

N3ydenue oOmeoOpazoBaTeabHON yUeOHOM JUCIUIUIMHBI « XUMHUS» 3aBEPIIACTCS
MO/IBEJIEHUEM UTOTOB B (hOpMe IK3aMEeHa.



MECTO YYEBHOU JUCHUIIJIMHBI B YYEEHOM ILIAHE

YueOHas gucnumiamHa «XUMHS» SBISETCS Y4EOHBIM TIPEAMETOM  IIHUKIIA
00111€00pa30BaTENIbHBIX YUCOHBIX JUCITUTIINH

PE3YJbTATBHI OCBOEHHWS YYEFHOM JUCHUTLIWHBI

OcBoeHue COACPKAHUA yq€6HOﬁ AU CHUITIIMHBI «XI/IMI/IH)), obecrieuynBacT
JOCTHUIKCHUC O6y‘IaIOHH(IMI/ICH CJICAYHOIMUX pC3yJabTaTOB!:

.

JAUYHOCMHBIX:

YyBCTBO TOPJOCTH W YBAXEHUS K HUCTOPUM M JIOCTHKEHUSM
OTEYECTBEHHOM XHMMHUYECKON HAayKW; XUMHUYECKH TIPAMOTHOE IIOBEJACHUE B
npoQecCHOHAIBHON NEATENbHOCTH U B OBITY MpHU OOpaIlIeHUU ¢ XUMHYECKUMU
BEILlECTBAMU, MaTepUaJIaMU U NIPOLECCAMHY;

FOTOBHOCTb K HPOJOJDKEHMIO 00pa3oBaHUsS M IOBBIIICHUS
KBaNM(pUKAIMU B U30paHHOM podecCuoHanbHOM AeSITENbHOCTH U 0OBEKTUBHOE
OCO3HAHHUE POJIM XUMUYECKUX KOMIIETEHIIMI B 3TOM;

YMEHHE HCIOJIb30BATh JOCTH)KEHUS COBPEMEHHON XHMHYECKOU
HAyKl W XUMHUYECKMX TEXHOJIOTMH i1 MOBBIIIEHUS COOCTBEHHOTO
UHTEIJIEKTYaJIbHOIO pa3BUTHSA B BBIOpAaHHOMU npodeccuoHaIbHOM
NEeATEIbHOCTH;

Memanpedmemublx:
HCIIOJIB30BAHNC PA3JIMYHBIX BHIO0B MMO3HABATCILHOM ACATCIBHOCTH U
OCHOBHBIX HHTCIJICKTYAJIbHBIX OHGpaI_[I/Iﬁ (HOCTaHOBKH 3aJa4u,

(GopMynupoBaHUs THUIIOTE3, aHalM3a M CHUHTE3a, CpaBHEHUs, 0000UIeHUS,
CUCTEMATH3allUM, BBISBICHHUS NPUYMHHO-CICICTBEHHBIX CBS3€i, IOHCKaA
aHaJoroB, (OpMyJIHPOBAaHUS BBIBOJOB) JJIsI pELIEHUs IOCTAaBJIECHHOM 3a/iauu,
MPUMEHEHUE OCHOBHBIX METOJOB TMO3HAaHUS (HAOMIONEHUS, HAYYHOTO
ASKCHEPUMEHTA) IJIs M3YYEHHUs] PaA3JIMYHBIX CTOPOH XHMHUYECKUX OOBEKTOB U
MPOLECCOB, C KOTOPBIMU BO3HMKAET HEOOXOJMMOCTh CTAJKHUBAThCS B
npodeccuoHanbHOU cdepe;

UCMOJb30BAHUE  PA3JIMUYHBIX  HMCTOYHHUKOB  JUIA  TOJYyYEHUS
XUMHYECKOM HWHPOpManuU, YMEHHE OLEHUTh €€ JOCTOBEPHOCTh A
JOCTHXKEHHS XOPOIIMX PE3YIbTAaTOB B MPO(eCCHOHANBHOU cdepe;

npeomemHuulx:

c(hOpMUPOBAaHHOCTH MPEJCTABICHUN O MECTE XUMUU B COBPEMEHHOMU
Hay4YHOU KapTHHE MHpPA; IOHMMaHHE POJIM XUMUHU B (POPMUPOBAHUU KPyTro3opa
¥ (QYHKIIMOHAIBHOM TPaMOTHOCTH Y€JIOBEKA sl PEIICHUs MPAKTUYECKUX 3aaY;

BJIAJICHUE  OCHOBOMNOJIAralOUIMMHA  XUMUYECKUMH  IOHATHSMH,
TEOPUSMH, 3aKOHAMHU W 3aKOHOMEPHOCTSIMH; YBEPEHHOE I0JIb30BaHUE
XMMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

BJIaJICHUE  OCHOBHBIMU  METOJaMH  HAy4YHOTO  MO3HaHUS,
UCIIOJb3yeMbIMU B XUMHUM: HAOJNIOJEHUEM, OINHCAaHUEM, H3MEpPEHHUEM,
AKCIEPUMEHTOM; YMEHHE 00pabdaThiBaTh, OOBSICHATH PE3yIbTAThl TPOBEICHHBIX
OMBITOB U J€JaTh BBIBOABI; TOTOBHOCTh U CHOCOOHOCTh HMPUMEHSTH METOJbI
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MO3HAHUS NPU PEUICHUU MPAKTUYECKUX 3a]ay;

c(hOPMUPOBAHHOCTh YMEHHUSI JaBaTh KOJUYECTBEHHbBIE OIIEHKU H
IPOU3BOJAUTEH PACUETHI [0 XUMUUECKUM (HOpPMYJiaM U YPaBHEHUSIM;

BJIaJICHUE TMPaBUJIAMU TEXHUKH O€30MacHOCTU MPU HUCIOJIH30BaHUU
XUMHUUYECKUX BEIIECTB;

c(hOpPMHUPOBAHHOCTh COOCTBEHHOW TMO3UIUM MO OTHOLICHUIO K
XUMHUUYECKON UHPOPMALIUH, TTOJTy4aeMOH U3 Pa3HbIX HCTOYHHUKOB.

COJEPKAHHUE YYEBHOM JUCIIUITJIMHBI
Begeoenue
1. Opranunyeckasi XuMus
1.1. IIpeomem opeanuueckoil Xumuu.

[Ipenmer oprannueckoi xumuu. [lonsitue o0 Teopus cTpoeHUs] OpraHUYECKHUX
COCIMHECHUM OPraHMYECKOM BENIECTBE W OpraHuyeckol xumuu. KpaTkuid ouepk
HUCTOPUU PA3BUTHUS OpraHMYecKoil xuMuu. Butanusm u ero kpymeHue. OcoOeHHOCTH
CTPOCHHUSI OPraHNYECKUX COeAMHEHNN. KpyroBopoT yriepoaa B mpupo/ie.

Teopus crpoenust opranndyeckux coequHeHud A. M. bytneposa. [Ipeanoceuiku
co3gaHusg Teopur CTpoeHus. (OCHOBHBIE TIOJOXKEHUS TEOpUH CTpoeHus A. M.
BbytnepoBa. XuMuueckoe CTpOE€HHE U CBOICTBa opraHuueckux BemiecTB. [loHsitue 00
m3omepun. CnocoObl O0TOOpa)xeHUsi CTPOCHUS MOJIEKYJbl ((hOpPMYsbl, MOJIEIH).
3Hauenue teopuu A. M. byTiepoBa Ay pa3BUTUS OPTaHUYECKOW XUMUH U XUMUYECKUX
IIPOTHO30B.

Crtpoenue aToma yriepoja. DJIeKTpOHHOE 00JIako U OpOUTallb, S- U P-OpOUTAIH.
DNEeKTPOHHBIE U JJIEKTPOHHO-Trpadudeckre GopMysbl aTOMa yrjiepojia B OCHOBHOM U
BO30YXJIEeHHOM cocTosiHUsX. KoBalleHTHass XuMHU4UecKasi CBA3b U €€ KJIacCu(UKaIus 1o
crioco0y TepekpblBaHHs opoOuTame (cT- u mn-cBsi3u). IloHsThe ruOpuAU3aAIINM.
Paznuunble TUnbl THOpUAM3alMM U (popMa aTOMHBIX OpOUTalel, B3aMMHOE
OTTAJIKUBaHWE THUOPUIHBIX OpOUTANE W HX PACMOJIO)KEHUE B MPOCTPAHCTBE B
COOTBETCTBMU C MHUHUMYMOM SHEpPruu. ['eomMeTpusi MOJIEKyJl BEHIECTB, 0Opa30BaHHBIX
aTOMaMU YyTJiepoJia B pa3IUYHbIX COCTOSTHUSX THOPUIU3AIUH.

Knaccudukanus opranmyeckux coeauHeHuil. Kiaccupukanus opraHmdyeckux
BEIIIECTB B 3aBUCUMOCTHU OT CTpO€HUs yriiepogHo uenu. [loHsTtue GyHKUMOHAIBHON
rpynnbl. Knaccudukaius opraHM4ecKuX BEUeCTB MO TUITY (DYHKIIMOHAIBHOMN TPYIIIIHI.

OCHOBBI HOMEHKJIATypbl OPraHMYECKUX BEIIECTB. TpUBHAIbHBIE HA3BAHUA.
PammmonanbHas HOMEHKJIaTypa Kak mpenmectBeHHuna HomeHkiaatypsl |UPAC.
Homenkmarypa |UPAC: npunmunel oOpa3oBaHMsi  Ha3BaHWUM, CTApIIMHCTBO
(YHKIIMOHANBHBIX TPYyMNI, WX o00o03HaueHWe B mpedurcax u cypdukrcax Ha3BaHUU
OpTaHUYECKHUX BEIIECTB.

Tunbl XUMUYECKUX CBSI3€d B OPraHMYECKUX COCAUHEHHSX M CIOCOOBI HX
paspbiBa. Kiaccudukaius KOBAJIEHTHBIX CBSI3€M 1O  AJIEKTPOOTPULATEIHHOCTH
CBSI3aHHBIX AaTOMOB, CIOCOOY T€pEeKpbIBaHUSI OpOUTANIe, KPAaTHOCTH, MEXaHU3MY
obpazoBanusi. CBA3b MPUPOIbI XUMUYECKON CBA3U C TUIIOM KPHUCTANIMUYECKON PEIIeTKH
BEIIECTBA M €ro (PU3NYECKUMHU CBOMCTBaMU. Pa3pblB XMMHUYECKOU CBS3M KaK MpOIlECe,
oOpatHbIii ee oOpa3oBaHUI0. ['OMONUTHYECKUN U TETEPOJUTUUECKUN Pa3phIBBI CBSI3EH,

8



WX COMOCTaBJICHHWE C OOMEHHBIM U JOHOPHO-AKIENTOPHBIM MEXaHU3MaMHU HX
oOpazoBanusi. [loHsTHe CcBOOOAHOIO pajauKalia, HYKJICOPUILHOW U 3JIEKTPOPUIbHOU
YaCTHUIIBI.

Knaccudukanus peakuuit B opranudeckol xumuu. [loHsatue o THnax u
MEXaHM3Max peakiui B opranmueckoidl xumuu. CyocTpaTt u peareHt. Knaccudukanus
peakiuii 1Mo HM3MEHEHUIO B CTPYKType cyOcTparta (IIpUCOEIUHEHHE, OTIIEIJICHUE,
3aMeIlleHne, H30Mepu3alus) W TUIY peareHta (paaukaibHble, HYKIEO(UIbHBIE,
anektpodunabHbie). Peaknmm mnpucoegumnenus (A,, Ag), o»numuaupoBaHus (E),
samemenns (Sgr, Sn, Sg), m3omepuzainuu. Pa3sHOBHAHOCTH peakIMil Ka)KIOr0 THIIA:
TUJPUPOBAHUE U  JCTUJIPUPOBAHHME, TAJOTCHUPOBAHUE U  JIETAJIOTC€HUPOBAHUE,
rujpatanus U JeTuapaTtanus, TUAPO- TraJlOreHUPOBAHUE U JCTUPOTraJOreHUPOBAHMUE,
MOJIMMEPU3ALIHS u MOJIMKOHICHCAIIUS, MeperpynnupoBKa. OcobeHHoCTH
OKHCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA B OPraHUYECKON XUMUHU.

CoBpeMeHHbIE NMPEICTaBICHUS 0 XUMUYECKOM CTPOCHUU OPTraHUYECKUX BEIIECTB.

OcHOBHbIE HampaBlieHUs pa3BUTUs Teopuu ctpoeHuss A.M.bytneposa. M3omepus
OpraHMYECKHX BelmecTB U €€ Buabl. CTpyKTypHas H30MEpHS: MEKKIAaccoBas,
YTJIEPOJHOTO CKEJEeTa, MOJIOKEHUS KpaTHOW CBA3M M (PYHKIIMOHATBHOW TPYIIIIHL.
[IpocTpancTBeHHass  W30MEpHsi:  reoMeTpuyeckas ©  onrtudeckad. I[loHsTue
aCUMMETPUYECKOr0 IEHTpa. buomormyeckoe 3HAYEHUE ONTUYECKOM HM30MEPUU.
B3anmHoe BiusHHE aTOMOB B MOJIEKYJaX OpPraHUYECKUX BEHIECTB. DJIEKTPOHHbBIC
3(pdexThl aTOMOB M aTOMHBIX TPYNIl B OpPraHUYECcKUX Mojekynax. VMHAYKIMOHHBINA
3(PeKT, MOJIOKUTEIbHBIN U OTPULIATEIbHBINA, €r0 0COOEHHOCTU. Me3oMepHbIi 3 PeKT
(addexT conpsikeHus), ero 0COOCHHOCTH.

Hemoncmpauuu

Kosuieknimun oprannueckux BeHeCcTB (B TOM YHCJIE JIEKAPCTBEHHBIX MPENaparos,
Kpacutenei), maTtepuanoB (MPUPOJHBIX M CHUHTETHYECKUX KaydyKOB, IJIACTMAcC U
BOJIOKOH) M U3JIeNIUM U3 HUX (HUTEH, TKAHEH, OTIEIIOYHBIX MAaTEPUAJIOB).

Monenn monekyn CH, Co,Hy CoH,, Ce¢Hg, CH3OH — mapocTepkHEBbIE U
oO0bemMHbIe. MoJienn OTTaTKUBaHUS TMOPUIIHBIX OpOUTANIC C MOMOIIBIO BO3MYIIHBIX
1apoB.

OnbIThI, MOATBEpPXKAAIONME Haduyue (GYHKIMOHAIBHBIX TPYMII Y COEJUHECHUHN
Pa3IMYHBIX KJIACCOB.

Jlabopamopubwtit onvim

N3rotoBieHue Mojeiieil MOJIEKYJ — TMPEACTABUTENEH PA3JIMYHBIX KJIACCOB
OPraHUYECKUX COCTUHECHUI.

Ilpakmuueckue 3anamusi.

KauectBeHHbINt aHanu3 opraHudeckux coeauHenuit. (OOHapyKeHue yriepoja,
BOJIOpOJIa M TaJOTeHOB, OOHApyXeHHWe Yyrjiepoja U BOJAOPOJa B OPraHUYECKOM
COEJIMHEHUH, OOHapyKeHUe rajioreHoB (mpoba beinbinTeitHa)).

1.2. Ilpeoenvhvie yene6000poosi

['omonorudeckuii psig ankaHoB. llorarume 00 yrieBomopomax. OcoOeHHOCTH
CTPOCHUS TPEIETbHBIX YIJIEBOJOPOJIOB. AJKaHBI KaK MPEACTABUTENIN TMpPEACIbHBIX
YIJIEBOJIOPOJIOB.

DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl METaHa U JPYTUxX
ankaHoB. [omonormueckuit psg u  u3omepus napadpuHoB. HopmanpHoe u
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Pa3BETBICHHOE CTPOEHUE YTIIEepoJHON nenu. HoMmeHknaTypa ajkaHOB W aJIKWJIbHBIX
3aMmecTutenei. Gu3ndeckue CBOKMCTBA aJKaHOB. AJIKaHbI B IPUPOJE.

Xumuyeckue cBoiicTBa ajikaHoB. Peakuuu Sg-Tuma: rajoreHupoBaHue (paOoThI
H. H. CemenoBa), nutpoBanue no KoHoBanoBy. MexaHH3M peakIuu XJOPUPOBAHUS
ankaHoB. Peakuuu neruapupoBaHus, TOPEHUS, KATATUTHUYECKOTO OKHCIECHHS aJKaHOB.
KpekuHr ankaHoOB, pa3jiM4HbIE BUIBl KPEKWUHId, NMPUMEHEHHE B IMPOMBIILICHHOCTH.
[Tuposnn3 1 KOHBEpCUS METAHA, N30MEPHU3AIUS ATKAHOB.

[IpumeHenre U crnocoObl MoydyeHus ajakaHoB. O0IacTM MPUMEHEHUS aJKaHOB.
[IpomMpbllisieHHBIE  CHOCOOBI  MOJIYYEHUS  aJKAHOB: TMOJYYEHUE U3 MPUPOJIHBIX
HMCTOYHHUKOB, KPEKUHT mMapaduHOB, MOJYICHNE CHHTETHICCKOTO OCH3MHA, Ta3u(UKAIIH
yIIIsl, TUAPUPOBaHUE ankaHoB. JlabopaTopHbIe CIOCOOBI TOMYYCHHSI aKaHOB: CHHTE3
Bropiia, nexapOokcmimpoBaHue, THAPOIN3 KapOuaa alTFOMUHHMS.

[uknoankansl. ['oMonorudyeckuii psiji © HOMEHKJIATypa UKJIOATKAHOB, UX 00Ias
dbopmyna. Tlonstue o HanmpsikeHUHM HUKIA. M30Mepusi MUKIOAIKAHOB: MEXKIIAcCOBasl,
YyTJIEPOJHOTO CKeyeTa, reomerpuueckas. llomyueHne W  Qu3MYecKue CBOMCTBa
[UKJIOAJTKaHOB. XUMHMUYECKHE CBOWCTBa IUKIOaNkaHOB. Crneunuduka CBOWUCTB
IHUKJIOAJIKAHOB C MaJIbIM pa3MepoM LHKIJIA. Peakuuu NpUCOEOUHEHUS U PAJUKAIBHOTO
3aMEIIeHUS.

Hemoncmpayuu

Mopgenun MoJieKyn MeTaHa, JpyTruX ajdkaHoB, pa3IM4YHBIX KOH(popMaIui
IHUKJIOTEKCaHa.

[InaBnenue nmapadguHa U €ro OTHOLIEHHE K BOJE (pacTBOPUMOCTH, IJIOTHOCTb,
CMayuBaHUE).

['openne meraHa, nponaH-OyTaHOBOM cMecH, mapaduHa B YCIOBHSX M30BbITKA U
HEJOCTAaTKa KUCJIOPOAA.

OTHoIllIEHHE ITUKJIOTEeKCaHa K OpOMHOM BOJI€ U pacTBOPY MEpMaHTraHaTa KaJusl.

Jlabopamopubvie onvimul

N3rotoBieHne MoaeiIe MOJIEKYJ aJIKAHOB U FaJIOTCHAJIKAHOB.

O3HakomyieHME CO  CBOWCTBaMHM  TBEpAbIX  MmapadUHOB:  TIJIABJICHHUEM,
PacTBOPUMOCTBIO B BOJIE U OPTaHUYECKUX PACTBOPUTENAX, XUMHUYECKON WHEPTHOCTHIO
(oTcyTCTBHEM B3aMMOJEHUCTBUS ¢ OPOMHOI BOJIOM, pacTBOpaMM NEepMaHTaHaTa Kalus,
TUJIPOKCHU]Ia HATPUS U CEPHOM KUCIIOTHI).

Ilpakmuueckoe 3anamue

[Tonyuenne MeTaHa u u3ydenue ero cBoicts. (I[lomydeHre MeTaHa U U3ydeHuUe
€ro CBOMCTB: rOpPEHUs, OTHOIICHUS K OpOMHOM BOJI€ U pacTBOPY MEpMaHTraHaTa Kaaus.)

1.3. Dmunenosvie u ouenogwvie y2n1e8000pPo0blL

['oMosiorndeckuil psii aJKEHOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIbI ATUJIEHA U aJKEHOB. ['oMonorudeckuil psg u oOmas ¢opmyna ajiKkeHOB.
N30omepuss STUICHOBBIX YIJIEBOJOPOJOB: MEXKKJIAcCOBas, YIIIEPOJHOTO CKeEJera,
MOJIOKEHUsT  KpaTHOW  CBsi3u, reomerpuueckas. (OcoOEHHOCTH HOMEHKJIATYPhI
A3TUJIEHOBBIX YTJIEBOJOPOJIOB, HA3BAHUS BaXXHEUIIUX paaukanoB. Ousnueckue CBOMCTBA
AJIKEHOB.

XWMUYECKUE CBOWCTBA aJKEHOB. OIEKTPOMUIBHBIM XapakTep peakiuii,
CKJIOHHOCTh K PEaKIUAM NPUCOCAWHEHUSI, OKHUCIICHUs, MNoJuMepusauuu. llpaBuiio
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MapkoBHUKOBA M €ro DJJEKTPOHHOE O00OOCHOBaHHME. Peaknmm rajsoreHUpOBaHUS,
TUAPOraIOTEHUPOBAHUS, TUApATAIlUM, TUAPUPOBAHUA. MexaHu3sM  Ag-peakiuid.
[lonaTue o peakuuax mnoauMmepuszanuu. ['opeHue ankeHoB. Peakuuu okucieHus B
MATKUX M JKECTKHX ycioBusax. Peakuuss Barnepa u ee 3HaueHue ajis oOHapyKeHUS
HEMpeIeNbHBIX YIIIEBOJOPOIOB, MOJYUEHUS TIIUKOJICH.

[IpumeHeHue u crnocoObl TMOJy4YeHUsS aJKeHoB. lcronab30BaHHE BBICOKOM
PEaKIMOHHOW CIMOCOOHOCTH AJIKEHOB B XMMHUUYECKOW MPOMBINLIEHHOCTH. [IpuMeHeHune
sTuiieHa W nponuieHa. [IpombiluieHHBIE CHOCOOBI MOJY4Y€HUs AaIKEeHOB. Peakiuu
JIETUAPUPOBAHMS U KPEKUHTA ATKeHOB. JIabopaTopHbIe CITOCOObI TOTYUCHHS aTKEHOB.

Ankanuenbl. Ilonatue wu kiaccudukaius AUCHOBBIX YIJIEBOJIOPOJOB IO
B3aMMHOMY PAacCMOJIOKEHUIO KPATHBIX CBsi3ed B MosieKysie. OCOOEHHOCTH JIEKTPOHHOTO
U MPOCTPAHCTBEHHOTO CTPOCHUS COMPSIKEHHBIX NUEHOB. l[loHATHE O M-3IEKTPOHHOU
cucteMe. HoMeHkiaTypa JUEHOBBIX YrieBOAOPOAOB. (OCOOEHHOCTH XUMHYECKUX
CBOWCTB CONPSIKEHHBIX JUEHOB KaK CIEJCTBUE UX DJIEKTPOHHOTO CTpoeHus. Peakiuu
1,4-npucoenunenus. [lonmumepuzamuss aueHoB. CnocoObl TMOTYy4YEHUS JHUEHOBBIX
yrieBoaopoaoB: padotel C.B.JIeGeneBa, AerupupoBaHue alKaHOB.

OCHOBHBIE TIOHSTUS XWMHUU BBICOKOMOJIEKYJISIDHBIX COEAWHEHHUH (Ha Mpumepe
MPOAYKTOB TOJMMEPHU3AIUU aJTKEHOB, allKaJIUCHOB M WX TaJOTeHIPOU3BOIHBIX).
MoHomep, MoaUMEp, peakius MOJIUMEPU3ALINHU, CTENICHD MOJUMEPU3ALINHU, CTPYKTYPHOE
3B€HO. THUMBI MOJUMEPHBIX IENEil: JIUHEWHbIE, pa3BETBICHHbIE, clINThIE. [loHATHE O
CTEPEOPETYJISIPHBIX moiuMepax. [lomuMepsl TepMONIACTUYHBIE U TEPMOPEAKTUBHBIC.
[IpencraBienue o miactMaccax M 3jactoMepax. [loaudTHIEH BBICOKOTO M HU3KOTO
NaBJICHUS, €ro cBokcTBa W npuMmeHeHue. Karamuszatoper Ilurmepa — Harra.
[Tonmunponunen, ero nNpUMEHEHHE U CBOMCTBA. [alloreHcoaepxkaiiue MOIUMEPHI:
Ted0H, NoJuBUHUWIXJIOpKUA. Kaydyku HaTypajdbHbI U cuHTeTHueckue. Comoaumepsl
(6yTamueHCTUPOJIbHBIN KayuyK). BynkaHuzaius kaydyka, pe3uHa u 500HMUT.

Hemoncmpayuu

Mogaenu MOJEKyJl CTPYKTYPHBIX M MPOCTPAHCTBEHHBIX H30MEPOB AJIKEHOB H
ankaaneHoB. Komnekuusa «Kayuyk u pe3uHay.

JlabopamopHbie onvimol

O3HakomiieHHE ¢ 00pa3iaMu MOJMATUIICHA U TTOJUIIPOITHIICHA.

Pacno3naBanne 00pa3iioB ajlKaHOB U aJTKEHOB.

Ilpakmuueckue 3anamus

[lonyuenue »stuiieHa U u3ydyeHue ero cBoiicTB. (IlonyueHue HSTuiIeHa
Jerupartanueil 3TUJIOBOTO CHUPTA, B3aUMOJICHCTBHE HSTHJIEHA ¢ OpOMHON BOJOW,
pacTBOpOM TMEepMaHTraHaTa Kalids, CpaBHEHHUE TIJIAMEHU OHTUJIEHA C [UJIaMEHEM
MpeIeIbHBIX YIJIEBOJIOPOJAOB (MeTaHa, MporaH-0yTaHOBOM CMeCH)) .

1.4. Ayemunenosvle y21e6000p00bvl
['omonoru4eckuil psii aJKUHOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE
aleTWJICHAa W JPYTUX aJKWHOB. ['oMosiormdeckui psx u oOmias ¢Gopmylia ajaKUHOB.
Homenknatypa  auneTusieHOBBIX  YriieBonoponoB.  M3omepuss  MexkKiaccoBas,
YIJIEPOJIHOTO CKEJIETa, MOJI0KEHU KPATHOU CBS3H.
XWMUYECKHue CBOWCTBA W TpUMEHEHWE ankuHOB. (OCOOCHHOCTH peakIuid
MPUCOCIUHEHUSI 110 TPOWHOU yriepoa-yriaepoaHou cBsa3u. Peakuus Kyueposa.
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IIpaBniio MapkOBHMKOBA NPUMEHHUTENBHO K anerwieHaMm. llogBukHOCTH arToma
BOJI0pOJIa (KUCIOTHBIE CBOMCTBA anKUHOB). OKucIeHne adkuHoB. Peakiius 3eIuHCKOTO.
[IpuMeHeHre alleTUIIEHOBBIX YriieBogopoaoB. [lonnBrHMIALETAT.

[Tonyuenue ankunoB. [lonydyeHue aneTuiaeHa MUPOJIU30OM METaHa U KapOUJIHBIM
METOJIOM.

Hemoncmpauuu

Monaenu MoneKyJIbl AUETHIIEHA U APYTUX ATKHHOB.

[Tonyuyenue aneruneHa u3 kapOuaa KaubIUs, O3HAKOMIICHHE C (PU3UUYECKUMU U
XUMHYECKHUMH CBOWCTBAMHM AalETHJIEHA: PAacCTBOPUMOCTBIO B BOJI€, TOPEHHEM,
B3aUMOJICHCTBHEM ¢ OpOMHOI BOJO¥, paCTBOPOM MEepMaHTraHaTa Kajius, COJSIMU MEIU
(1) 1 cepebpa.

JlabopamopHhbwlit onvim

N3rotoBineHne Moeliel MOJIEKY alIKWHOB, UX U30MEPOB.

1.5. Apomamuueckue y2ne8000poovi

['omosiornyeckuil psAx apeHoB. beH30s Kak IpencTaBUTENb apeHOB. Pas3Burthe
npeAcTaBiIeHUN 0 cTpoeHUU OeH3oja. COBpeMEHHbIE MPEICTABICHUS 00 3JIEKTPOHHOM
U MPOCTPAHCTBEHHOM CTpOeHHH OeH3oiia. OOpa3zoBaHHE apOMATHUYECKOH I1-CHCTEMBI.
['omonorn OeH307a, HUX HOMEHKIaTypa, obmas ¢opmyna. Homenknatypa s
AU3aMEIICHHBIX  IPOU3BOAHBIX O€H30Jla: OpTO-, MeTa-, Iapa-pacroioKEHUE
3amectutTesied. Pu3znyeckue CBOMCTBA apEHOB. XHUMHUYECKHE CBOMCTBA ApPEHOB.
[Ipumepsl peakuuii 3J1eKTpO(UIBHOTO 3aMEILEHUS: TaJIOTEHUPOBAHUS, AJIKUITUPOBAHUS
(katanuzatopel Ppunens — Kpadrca), HuTpoBaHus, cyibhupoBanusa. Peakuuu
TUAPUPOBAHUS M MPUCOECIMHEHUsS XJopa K OeH3ony. OcCOOEHHOCTH XMMHUYECKUX
CBOWCTB TOMOJIOrOB O€H30ja. B3anMHOE BIMSHHE aTOMOB Ha IMPUMEPE TOMOJIOTOB
apeHoB. OpueHTanus B peakuusx 3JeKTpopuiibHOro 3ameunieHus. Opuentantsl | u 1l
poxa.

[IpumeHeHrne u moJiyueHue apeHoB. I[IpupoaHbIE HCTOYHUKUA apOMATHUYECKUX
YTJIEBOJIOPOJIOB. ApoMaTH3allisl aJKaHOB U IIUKJI0AJIKaHOB. AJKIJIMPOBaHUE O€H301a.

Hemoncmpayuu

[IlapocTepkHEBBIE 1 OOBEMHBIE MOJEIN MOJIEKYJ O€H30J1a U €ro FTOMOJIOTOB.

1.6. I[Ipupoonvie ucmouHuKu y2ne8000po0os

Hedts. Haxoxnenwe B mnpupone, coctaB M (HU3NUECKUE CBOWCTBA HEQTH.
TonnuBHOSHEepreTrueckoe 3HaueHue HedTu. I[IpombinieHHas nepepaboTka HEPTH.
Pextudukanuss HedpTH, OCHOBHBIE (PpakuUMM €€ pa3feseHusl, UX HCIOJIb30BAHUE.
Bropuunas nepepaboTka HepTenpoaAyKTOB. PekTudukanus mMazyta npyu yMEeHbIIEHHOM
napieHuu. KpekuHr HedrenpoaykToB. PasnuuHble BUIbI KpekuHra, paborel B. T
[yxoBa. M3omepuzamus ankaHoB. AJNKWIMPOBAHHUE HEMPEIEIbHBIX YIJIEBOJIOPOJIOB.
Pudopmunr HedrenpoayktoB. KauectBo aBToMOOUIIBHOTO TOTIMBA. OKTaHOBOE YKCIIO.

[Ipupoansiii 1 nonyTHBIN HePTAHOW Ta3bl. CpaBHEHHUE COCTaBa MPUPOJAHOTO U
MIOITYTHOI'O Ta30B, UX MPAKTHYECKOE UCIOJIb30BAHUE.

Kamennsbiii yrosib. OCHOBHBbIE HANpaBJICHUS MCIOJIb30BAHUS KAMEHHOTO YTJIA.
KokcoBaHnne kaMe€HHOTO yriisl, Ba)XXHEWIIME MNPOAYKTHI 3TOr0 MpoLEcca: KOKC,
KaMEHHOYIOJIbHAasl CMOJIa, HajacMmoibHass Bojga. CoenuHEHUs, BbIACISEMbIE U3
KaMEHHOYTOJIbHOU cMOJIbl. [IpoayKThl, TOJTydaeMble U3 HAACMOJIBHON BOJBI.

OKOJIOTUYECKUE AaCMEeKThl A0ObIYM, MEepepadOTKH M HCIHOJIb30BAHUS TOPIOYUX
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HMCKONIaEMBIX.
1.7. I'uopoxcunvuvle coeouneHus

Crpoenne u wiaccupukanus cnuptoB. Kiaccudukamus crnuproB mo TUIY
YTJIEBOJIOPOJHOrO PaJHKalia, YUCIy TUAPOKCUIIBHBIX TPYIN M THUIY aToMa YTIIEpoJa,
CBSI3aHHOTO C TMAPOKCUJIBHOW IpyNIoN. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
TUAPOKCUIIBHON Tpymnmbl. BiusiHue CTpo€HUs COUPTOB Ha UX (U3UYECKUE CBOMCTBA.
MexMoneKkysipHass  BOJOPOAHAS  CBA3b. | OMOJIOTUUECKMH  psJ  IPEIeNIbHBIX
OJTHOATOMHBIX CIUPTOB. M30Mepust 1 HOMEHKJIaTypa ajdKaHOJIOB, UX 00mas Gopmya.

XUMHYECKHE CBOWCTBA ajKaHOJOB. PeakimoHHas CHOCOOHOCTH IPEaeIbHBIX
OJTHOATOMHBIX CcnUPTOB. CpaBHEHHE KHUCJIOTHO-OCHOBHBIX CBOMCTB OpPraHUYECKUX U
HEOPTraHWYECKUX COeAuHEeHuM, coxaepxkamux OH-rpynmy: KUCIOT, OCHOBaHMH,
aMmpoTepHBIX coequHEeHUN (BOIBI, CIUPTOB). Peakmuu, moATBEpKIAIOIINE KUCIOTHBIC
CBOMCTBa CIUPTOB. Peaknnu 3amemenus ruApOKCUIBHON TPyIIbl. MeXMOJIEKyIsIpHas
JeruapaTalusi CIUPTOB, YCIOBHUS 00pa3zoBaHus MNpOcThIX 3hupoB. CrnoxkHbIE 3(HUPHI
HEOPraHWYECKUX U OPraHUYEeCKHX KHUCIOT, peakiuu stepudukaruu. OKUCICHHE U
OKHCJIUTEJIbHOE IETUAPUPOBAHUE CIIUPTOB.

CnocoObl  mostyyeHus: cnupToB. [maponu3 ranoreHankaHoB. [uapartanus
aJKEHOB, YCJIOBHUA €€ IIpoBeeHus. BoccTaHOBIeHNE KApOOHMIBHBIX COCAMHEHHUI.

OtnenbHbIE MPEACTABUTENIHM  aJlKaHOJIOB. MeTaHon, €ro MOpOMBIIUIEHHOE
MOJIYYEHHE W NMPUMEHEHUE B MPOMBINUICHHOCTH. buonornyeckoe AeHCTBUE METAHOJIA.
Cneunduueckue crocoObl MOTYyYEHUs 3TUI0BOr0 crupra. Gusnonorudyeckoe 1eiicTBre
ATaHOJIA.

Muoroatomubie criupThl. M30mMepusi 1 HOMEHKJIATypa MPEACTABUTENIEN IBYX- U
TPEXaTOMHBIX CHUPTOB. OCOOEHHOCTH XUMHUUYECKUX CBOMCTB MHOTOATOMHBIX CIIUPTOB,
UX KayecTBeHHOE oOOHapyxeHue. OTaelbHbIE TMPEACTABUTEIN: ATUJICHTJIMKOJIb,
TJTULEPHH, CIIOCOOBI MX TOIYUYEHUsI, TPAKTUUECKOE MPUMEHEHUE.

®deHon. DJNEKTPOHHOE U MPOCTPAHCTBEHHOE cTpoeHue (enoma. Bzaummuoe
BIIMSTHHE apOMATUYECKOT0 KOJIbIIA U TUAPOKCUIBHOUN TPYIIIIHI.

Xumuyeckue cBoiicTBa (eHosla Kak (YHKIUS €ro XUMHYECKOTO CTPOCHUS.
bpomupoBanue deHona (kauecTBeHHAs peakivs), HUTpOBaHUE (MUKPUHOBAs KHCIOTA,
ee cBOjicTBa M mpuMeHenue). OOpa3oBaHHEe OKPAIICHHBIX KOMILIEKCOB ¢ HOHOM Fe’',
[Ipumenenue ¢enona. [lonyuenue gpeHona B MpOMBIIIIEHHOCTH.

Hemoncmpayuu

Monaenu MoeKyJl CHUPTOB U (PEHOJIOB.

PacTBopuMOCTh B BOJIE JIKAHOJIOB, STUJICHTJIUKOJIS, TIUIepUHa, (DeHoa.

[Tonydyenue 6pomMdTaHa U3 3TAHOJIA.

Jlabopamopnusie onvimoi

OOHapy>keHHEe BOJIbI B @3€0TPOMTHON CMECH BOJIbI U ATUJIOBOTO CITUPTA.

Ilpakmuueckue 3anamus

N3yuyenne cBoiicTB cnupToB. (M3ydyeHHe pacTBOPUMOCTH CIUPTOB B BOJIE,
OKHMCIICHHE CIIHUPTOB PA3JIMYHOIO CTPOCHUS XPOMOBOM CMECBHIO, TOJyYECHHUE
JTUATUIIOBOTO 3duUpa, MOJydeHUe TIaulepaTa Meu.)

1.8. Anvoe2uowvt u kemoHwl

['omosiorudyeckue psiabl albIeruioB U KeToHOB. [loHsTHE O KapOOHMIBHBIX

COCUHEHUSIX. OIJIEKTPOHHOE CTpPOEHHE KapOOHWIbHOW rpynmbel. W3omepus w
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HOMCHKJIATypa aibJAeTHIO0B W KeTOHOB. du3nueckue CBOWCTBAa KapOOHUIBLHBIX
COEIUHEHUM.

XUMUYECKHuEe CBOMCTBA albJIETUJIOB M KETOHOB. PeakimoHHas CrocoOHOCTb
KapOOHUIIBHBIX COeMHEHMI. Peakiinu oKuciaeHus ajaberu10B, KaueCTBEHHbIE peaKInu
Ha aJbJETUHYIO rpymnmy. Peakuuu MOJIMKOH/ICHCAIUU: oOpazoBaHue
dhenonohopMaTbAETUIHBIX CMOJI.

[IpumeHeHue © TOJydYeHUE KApOOHMIIBHBIX coequHeHuit. [Ipumenenue
aJTBJETU0B U KETOHOB B OBITY W MIPOMBINIICHHOCTH. AJBJETHABI U KETOHBI B MIPUPOJIL
(adupHbie Macna, Gepomonsl). [lomyuyeHne kKapOOHMIBHBIX COCTMHEHHN OKHCICHUEM
COHMPTOB, THUJpaTanudeidl  aJKWHOB, OKHUCJIECHHEM YrieBOoAopoaoB. OTaenbHbIC
MPECTaBUTENIN AJBICTUIOB M KETOHOB, CHENU(PUUECKHE CIIOCOOBI WX TMOJYYEHHUS |
CBOMCTBA.

Hemoncmpauuu

[TapocTtepxkHEBbIE U 0OBEMHBIE MOJICIIM MOJIEKYJ albJETrUI0B U KETOHOB.

[TomyyeHne yKCyCHOTO alibJIEruia, OKUCICHUE 3TAHOJa XPOMOBOM CMECHIO.

KauecTBeHHBIE peakIIuu HA aJIbACTUAHYIO TPYIIY.

JlabopamopHbie onvimol

OxkucieHre 3TaHoJa B 3TaHAIb PACKAJICHHON METHOU MPOBOJIOKOM.

Ilpakmuueckue 3anamus

N3yuenue cBoicTB anpaerunoB. (M3ydeHue BOCCTAHOBUTENIBHBIX CBOWUCTB
aJbJIETUIOB: PEAKIUs «CepeOPSIHOrO 3epKaja», BOCCTaHOBIeHUE ruapokcuaa meau (11),
B3anMOJIecTBUE PopMaliberuia ¢ THAPOCYIb(HUTOM HATPUS. )

1.9. Kapbonoevie kuciomol u ux npouseooHble

['omonorudeckuidi psii TpeaesibHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[TonsitTue o0 KapOOHOBBIX KHUCIOTaX W HUX Kjiaccupukamusa. OIJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHE KapOOKCWIBHOM Tpymnmbl. ['OMosiormyeckuit  psij
MpeeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT, WX HOMEHKJIATypa U H30MEpHs.
MexMOoJIeKyJIsIpHbIE BOJIOPOJHBIE CBSI3M KapOOKCHUJIBHBIX TPYMI, HX BIUSHUE Ha
(duznueckre cBOMCTBa KapOOHOBBIX KUCIIOT.

XUMHYECKHE CBOMCTBA KapOOHOBBIX KHUCIOT. Peaknuw, WIIIOCTPUPYIOIINE
KHCJIOTHBIE CBOMCTBA W WX CPaBHEHUE CO CBOWCTBAMH HEOPTaHMYECKUX KHUCIIOT.
OOpa3zoBanue (GYHKIHOHAJIBHBIX TMPOU3BOJIHBIX KapOOHOBBIX KHUCIOT. Peakmuu
srepudukauu. AHTHAPUIBI KAPOOHOBBIX KUCIIOT, UX MOJy4YCHUE U IPUMEHEHHE.

Cnoco0Onl moJsiydyeHUs: KapOOHOBBIX KHUCIOT. OTAEIbHBIE MPEACTABUTEIN U HX
3HaueHue. OO0mme cnocoObl MOJYyYEHUS: OKHCJICHUE alKaHOB, aJIKCHOB, MEPBUYHBIX
CIIUPTOB, aNBACTUI0OB. BaxHeillune MNpeacTaBuTeIn KapOOHOBBIX KHCIOT, HUX
Ouosoruyeckasi pojib, crenuduyeckrue crnocoObl MOTyYEHHs, CBOMCTBA U MPUMEHECHUE
MYpPaBbUHOM, YKCYCHOU, NAJIBMUTUHOBON U CTEAPUHOBOW; aKpUJIOBOU U METaAKPUIIOBOM;
OJICMHOBOM, JIMHOJIEBOM W JIMHOJIECHOBOM; IIIaBEJIEBOM; OCH30MHOM KHUCJIIOT.

Cnoxubie 3¢upbl. CTpoeHHEe ¥ HOMEHKJIATypa CIOXKHBIX 3QUPOB, MEKKIACCOBAsS
n3omMepuss ¢ KapOOHOBBIMH KuciaoTaMu. CrnocoObl TOJTyYeHUs CIOXKHBIX dS(PUpPOB.
O6paTtuMocTh peakiuu dTepuduKanu W (QaKTOpbl, BIHSIONIHE HAa CMEIICHHUE
paBHOBecusi. OOpa3zoBaHue CIOXKHBIX moaudgupoB. [lommdtunenrepedranar. JlaBcan
KaK TPEJCTABUTEIh CHHTETUYECKUX BOJIOKOH. XMMHUYECKHUE CBONCTBA W MPUMEHCHHUE
CIOKHBIX 3(PUPOB.

14



Kuper. Kupel kak cinoxubie 3¢upbl raunepuHa. KapOoHOBbIE KHCIOTHI,
BXOJAIIME B COCTaB MXHUPOB. 3aBUCHUMOCTb KOHCHCTEHLUHMHM JXKHPOB OT HMX COCTaBa.
XHUMHUYECKUE CBOWCTBA JKUPOB: TUAPOIU3, OMBUICHUE, TUAPUpPOBaHUE. buonornyeckas
POJIb KUPOB, UX UCIOJIB30BAHUE B OBITY U MIPOMBIIIIIEHHOCTH.

Conu xap60oHOBBIX KHCHOT. Mbuta. CriocoObl MOJy4eHUsl COJe: B3auMOJIeHCTBIE
KapOOHOBBIX KHCIOT C METaJJlaMH, OCHOBHBIMH OKCHIAaMHU, OCHOBAHHSIMH, COJISIMU;
MIEJIOYHOU TUIPOJIU3 CIOXKHBIX 3(PUPOB. XUMUYECKUE CBOMCTBA cOJied KapOOHOBBIX
KHCJIOT: TUJPOJIN3, Peaku MOHHOTO oOMeHa. Mpbliia, CyITHOCTh MOIOIIETO J1EeHCTBUS.
OtHomieHue MbuUIa K KecTkol Boae. CunTeTmueckue wmoromue cpeacrea — CMC
(meTepreHThl), UX MPEUMYIIECTBA U HEJIOCTATKHU.

Hemoncmpauyuu

3HaKOMCTBO ¢ PU3MUECKUMU CBOMCTBAMHU BXKHEHIINX KapOOHOBBIX KUCIIOT.

OTHOLIEHHE pPa3TMYHBIX KApOOHOBBIX KUCJIOT K BOJIE.

CpaBuenue pH BOIOHBIX pacTBOPOB YKCYCHOW M COJISSHOM KHCJIOT OJIMHAKOBOW
MOJIAPHOCTH.

[TonyuyeHue NpuATHO MAaxXHYIIETO CIOXKHOTO 3upa.

OTHOWIEHHE CIMBOYHOTO, MOACOJHEYHOTO, MAIIMHHOTO Macel W MaprapuHa K
OpOMHOI1 BOJIE U pacTBOPY MepMaHTaHaTa KaJusl.

JlabopamopHbie onvimol

OTHOILIEHHE CIOXKHBIX 3QUPOB K BOJE U OPTaHUUYECKUM BEILIECTBAM.

BriBeieHrE )KUPHOTO MATHA € MOMOIIBIO CJI0KHOTO 3dupa.

PacTBOprMOCTB KHPOB B BOAE U OPTaHUYECKUX PACTBOPUTEAX.

Ilpakmuueckue 3anamusn

N3ydyeHne CBONUCTB KapOOHOBBIX KHCIOT. (PacTBOpMMOCTh  pa3IMYHBIX
KapOOHOBBIX KHCJIOT B BOJI€, B3aMMOJICHCTBUE YKCYCHOM KHCJIOTBI C METalaMHu,
MOJy4YeHUE M30aMUIOBOTO 3(dHUpa YKCYCHOM KHUCJIOTBhI, CpPAaBHEHUE CTEIECHU
HEHACBHIIEHHOCTH TBEPAOTO U JKUAKOTO >KUPOB, OMBUIEHUE KUPA, MOJYYEHHE MbLIA U
U3YUYEHHUE €ro CBOMCTB: MEHOOOpa30BaHUs, pEaKlUUil MOHHOTO OOMEHa, T'HApOJIN3a,
BBIJICJICHUS] CBOOOHBIX JKUPHBIX KUCIIOT.)

1.10. Yenegoowi

[Tonstue 00 yraepomax. Kiaccudukamus yriaeBomoB. MoHO-, au- U
nojicaxapu/bl, MPEACTABUTENIN KaXJOW TpyIIbl YrieBoAoB. buolsiornueckass poib
YTJIEBOJIOB, X 3HAUYEHME B )KU3HM YeJIOBEKa U OOIIEeCTBA.

Monocaxapuapl. CTpoeHHE M ONTHYECKass HM30MEPUsS MOHOcaxapuuoB. HMx
KJIaccu(uKaluss MO 4YHUCIy aTOMOB YIJepoJa W NOpUpojAe KapOOHWIBHOW TIpYyMIIbL.
@opmynbl  Pumepa U Xeyopca Mg HU300paKEHUS MOJIEKYJI MOHOCAaxXapHaoB.
OtHecenue MoHocaxapuaoB K D- u L-psany. Baxxneliue npeactTaBUTeNM MOHO3.

['noko3a, cTpoeHHe ee MOJIeKylnbl U (usznueckue cBoicTBa. TayTomepus.
XHUMUYECKUE CBOMCTBA TJIOKO3bl: PEAKUHUM MO albJAETHAHON rpyrmme («cepeOpsHoro
3epKana», OKUCICHUE a30THOM KHUCIOTOW, TUApUpOBaHUE). Peakiuu TIIOKO3bI Kak
MHOTOATOMHOI'O CIUPTa: B3aMMOJCHCTBHE TIIOKO3bI ¢ ruiapokcugom Mmeau (1) mpu
KOMHATHOW TeMIepaType U HarpeBaHuu. Pa3nuyHbie THUNBI OpoKeHUS (CIHPTOBOE,
MOJIOYHOKHCIIOE). I'moko3a B npupoje. bruosiornyeckas pojib 1 TPUMEHEHUE TIIFOKO3BI.
@pyKTo3a Kak HM30MEpP IJIOK03bl. CpaBHEHUE CTPOEHHUS MOJIEKYJIbl U XUMHYECKHUX
CBOMCTB I'JTIOKO3bI M GpYyKTO3bl. DPyKTO3a B MIPUPOJIE U €€ OMOIOrndYecKasi pob.
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[TenTo3sl. Pu6o3a u ne3okcupu603a Kak mpeAcTaBUTENN anbaoneHTo3. CTpoeHue
MOJIEKYI.

Hucaxapunel. Ctpoenne  aucaxapugoB. Cnoco0® COWICHEHUS  IMKIIOB.
BoccranaBnuBaromye 1 HEBOCCTAaHABIMBAIOIIME CBOWCTBA AUCAXAPUAOB KaK CJIEACTBUE
cowleHeHus nukia. CTpoeHUEe U XUMHUYECKHUE CBOWCTBA caxapo3bl. TeXHOJIOTHYECKHUE
OCHOBBI IPOU3BOJCTBA caxapo3bl. JIaKTO3a U MaJbTO3a KaK U30MEPHI CaXxapOo3bl.

[Tomucaxapuapl. OOmee cTpoeHue mnoaucaxapuoB. CTpoeHHE MOJIEKYJIbI
Kpaxmaja, aMmio3a MW aMuwionekthH. @Duszmyeckue CBOWCTBA Kpaxmalia, €ro
HAaXOXJICHUE B TMpUpOJe U Ouosiornueckas pojb. ['nukoreH. XUMHYECKUE CBOMCTBA
kpaxmana. CTpoeHHe J3JIEMEHApHOr0 3BEHA IIEJUIIOJIO3bl. BrusHue cTpoeHus
MOJTUMEPHOU e Ha (DU3MYecKHe W XMMHUYECKHE CBOWMCTBA IEIUTIONO3BI. [ maponu3
IIEJITI0JIO3BI, 00pa30BaHUE CIIOKHBIX 3(PUPOB C HEOPTAaHWUUYCCKUMH W OPTaHHUYCCKUMHU
kuciotamu. IloHsTHE 00 HMCKYCCTBEHHBIX BOJIOKHAX: aleTaTHOM IIEJIKE, BHCKO3€.
Haxoxnenue B mpupojae U Ouosiornueckas poJib LeJUTiosio3bl. CpaBHEHHE CBOMNCTB
Kpaxmaja U UEeJUIKOJIO3bI.

Hemoncmpauyuu

OO0pa3ibl YrieBOJ0B U U3JICTIUIA U3 HUX.

[TosyueHne caxapara KajbLHUs U BBIICJICHHUE Caxapo3bl U3 pacTBOpa caxapara
KaJbLIUs.

O3HakomiieHUE ¢ PU3MYECKIUMHU CBOMCTBAMU Kpaxmaja U LEJUTI0JIO03bI.

HabyxaHnue 11esu110710361 M KpaxMmalia B BOJIE.

Jlabopamopnuvie onvimoi

O3nakoMiieHHE C (U3UUECKUMU CBOMCTBAMHU TJIIOKO3bl (amTedyHas yYIaKOBKa,
TaOJIETKH).

KucnoTHblil THAPOIN3 caxapo3bl.

OOHapyxeHre Kpaxmaja C MOMOIIbI0 KaueCTBEHHOW peakiuu B Meze, xjeoe,
HWOrypTe, MaprapuHe, MaKapOHHBIX M3JIEIUIX, Kpynax.

Ilpakmuueckue 3anamus

N3yuenue cBoicTB yrieBonoB. (Peakius «cepeOpsiHOTO 3epKaiay TIIOKO3BI,
B3aUMOJICHCTBHE TIOKO3bI ¢ Tuapokcunom Mmenu (II) mpu pasnmynbix Temmnepartypax,
JeCTBMEe aMMHAaYHOTO PacTBOpa OKCHa cepedpa Ha caxaposy, 0OHAPYKEHUE JTAKTO3bI
B MOJIOKE,IeHCTBHE H0a Ha Kpaxmall.)

1.11. Amunsl, amunokuciomol, 6ea1Ku

Knaccudukanms m wuzomepus amuHoB. I[lonstne o0 amunax. IlepBuunsie,
BTOPUYHBIE U TpETUYHbIE aMHHBI. Kinaccudukanus aMMHOB MO TUILY YTJIEBOAOPOIHOIO
palMKala W YUCIY aMUHOTPYIIl B MOJIEKyJe. ['omonorndeckue psaabl NpeaeibHBIX
anudaTUIECKUX U apOMaTUYECKUX aMUHOB, U30MEPHUS U HOMEHKJIATypa.

XUMHUYECKUE CBOMCTBA aMHHOB. AMHHBI KaK OpPTaHUYECKHE OCHOBAHUS, HX
CpaBHEHHE C aMMHUAKOM M JPYITUMH HEOPraHWYECKUMHU OCHOBaHUAMU. CpaBHEHUE
XUMHYECKUX CBOWCTB anudaTuyeckux W apoMaTudeckux amuHoB. OOpa3oBaHue
aMUJ0B. AHUIIMHOBBIE KpacuTenu. [loHaTne o cuHTeTHUYECKUX BOJIOKHAX. [lonumaMuasl
Y MIOJIMAMUJIHbIE CUHTETUYECKHUE BOJIOKHA.

[Ipumenenue u nosyuenne aMuHoB. [lonyuenune amuHoB. Pabotst H.H.3uHuHa.

AMuHOKHCIOTHI. [loHATHE 00 aMUHOKHUCIOTaX, UX KiacCHU(pUKAIUSI U CTPOEHUE.
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OnTuyeckass u3oMepusi a-aMUHOKUCIOT. HomeHkiatypa aMuHOKHUCIOT. J[BOWCTBEH-
HOCTbh KHCJIOTHO-OCHOBHBIX CBOMCTB aMHUHOKHCJIOT U €€ NMPUYNHBI. bUNIONSPHBIE HOHBI.
Peakuun xonpencamuu. llentuanas cBsizb. CHHTETHUYECKUE BOJIOKHA: KAaIllpOH, DHAHT.
Knaccudukarmus  BonokoH. IlomydeHue  aMUHOKUCIOT, WX MNPUMEHEHHE U
Oouosorudyeckasi yHKITUA.

benku. benku kak npupoaHbie noauMepsl. [lepBuunas, BTopu4yHas, TPETUYHAS U
YeTBEpTHUYHAsA CTPYKTypbl OenkoB. OubOpwuisgpHsle ©  TIOOyIspHbIE  OENKH.
XuMHYECKUEe CBOMCTBAa O€JIKOB: TOpEHHUE, JeHaTypalus, TUJIpPOJU3, KaueCTBEHHbBIC
(uBeTHble) peakuuu. buomormueckne QyHKUUM OEIKOB, MX 3HaueHUe. benku Kak
KoMmoHeHT ruiu. [Tpobiiema 6eIKOBOTO TOJIONAHUS U TTYTH €€ PEIICHHUS.

Hemoncmpauyuu

@uU3NYECKUE CBOMCTBA METHJIAMHHA: arperaTHOe€ COCTOSHUE, IBET, 3alax,
OTHOIIIEHHE K Boje. [ OpeHne MeTuiiamuHa.

B3auMojeiicTBue aHUIIMHA U METUJIAMUHA C BOJIOW U KHCIOTaMH.

OkpamuBaHHie TKaHEN aHWINHOBBIMU KPACUTEISMU.

OO6HapyxeHre GyHKIIMOHATBHBIX TPYIN B MOJIEKYJIaX aMUHOKHCJIOT.

Hentpanusauus menouyn aMUHOKHACIOTOM.

Hentpanuszauus KUCI0Tbl aMUHOKHCIIOTOM.

PacTBOpenue u ocaxaeHue 0EIKOB.

JlabopamopHbie onvimol

N3roToBiieHUE MIAPOCTEPKHEBBIX U OOBEMHBIX MOJICJIEH N30MEPHBIX aMUHOB.

PacTBopeHnue 6€IKOB B BOJE U UX KOATYJISIIIHUS.

OO6Hapy:xeHue Oelika B KypuHOM SMIIE U MOJIOKE.

Ilpakmuueckue 3anamus

N3yuenue cBoiicTB amuHOB. (OOpa3oBaHHME COJIEH aHWIMHA, OPOMHPOBAHUE
aHWINHA, OOpa3oBaHWE COJIEH TJIMIMHA, TMOJy4YeHHEe MEIHOW COJIM TJIMIMHA,
JeHatypanus 0ejka, IIBETHbIC PEaKIINU OCITKOB. )

1.12. A3omcooepoicawue cemepoyuxiudeckue coeournerus. Hyxneunosvie
KUC10mbl

HyknennoBble KuCI0Thl. HykII€MHOBBIE KHUCIOTHI KaK HPUPOAHBIE MOIUMEPHI.
Hykneotunsl, ux crpoenue, npuMmepbl. AT® u AJl®, ux B3auMonpeBpalieHue U poJib
atoro npouecca B npupoje. [Tonartue JIHK u PHK. Crpoenne JIHK, ee nepBuuHas u
BTOpUYHas cTpykTypa. PabGotei ®.Kpuka u J.Yorcona. KommiemeHTapHOCTH
azotucthix ocHoBanuil. Perukarnus JJHK. Ocob6ennoctu ctpoenunss PHK. Tunst PHK u
ux ouonornueckue pyHkuuu. [lonsitue o Tponunom koze (konone). buocunres Oenka B
XKUBOU KieTke. ['eHHass uHxeHepusa u OMoTexHoyorus. TpaHcreHHble (POpMBbI paCTEHHI
1 )KUBOTHBIX.

Hemoncmpayuu.

Mogens wmonekynsl JHK, nemoHcTpanuss npuHOMNA KOMIUIEMEHTAPHOCTH
A30THUCTBIX OCHOBAHUM.

JlekapcTBa W mpenaparbl, M3TOTOBJICHHBIE METOJAaMU TE€HHOW HWHXKEHEPUH H
OMOTEXHOJIOTHH.

JlabopamopHnbwtit onvim

W3roroBneHue OOBEMHBIX H  IIAPOCTEPXKHEBBIX  MOJENEH  a30THUCTBIX
reTEPOLUKIIOB.
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1.13. Buonoeuuecku akmushbvle cOeOUHeHUs.

®epmentsl. [lonsatne o ¢depmeHTax Kak O OMOJOTMYECKHX KaTajau3aTopax
O0enkoBoil mpupoabl. OCOOEHHOCTH CTPOEGHHMSI U CBOWCTB B CPaBHEHHH C
HeopraHuyeckuMu Karanuzatopamu. Kiaccupukanus depmentoB. OcobeHHOCTH
CTPOCHUS U CBOMCTB (PEPMEHTOB: CEIEKTUBHOCTh M 3PHEKTUBHOCTh. 3aBUCUMOCTD
aKTUBHOCTH (epMeHTOB OT Temmepatypsl u pH cpenbl. 3HaueHue (epmMeHTOB B
OMOJIOTUU U TPUMEHEHUE B IPOMBIILIICHHOCTH.

Butamunsl. [lorstue o ButammHax. Mx kimaccudukanus u o6o3nadenne. Hopma
notpeOiieHUus BUTaMUHOB. BosiopacTBopumsbie (Ha mpuMmepe ButaMuHoB C, rpynimsl B u
P) u >xupopactBopumbie (Ha mnpumepe BuTamMuHOB A, D u E). ABUTaMUHO3HI,
TUTIEPBUTAMHUHO3bI U TUITIOBUTAMUHO3BI, MX MPO(PUIaAKTHKA.

['opmonsbl. TloHsiTHE O TOpMOHAaxX Kak OMOJIOTUYECKM AaKTHUBHBIX BEIECTBAX,
BBIMOJIHSAIONIUX ~ DHAOKPUHHYIO  PETryJISIIUI0  KU3HEACATCIBHOCTH  OPTraHU3MOB.
Knaccudukamus ropMoHOB: CTEpOUIbI, MPOU3BOIHBIE AMUHOKUCIIOT, MOJUNECITHIHBIC
1 0enKoBble TOPMOHBI. OTAEIbHBIE MPECTABUTENIN: ICTPAIUOI, TECTOCTEPOH, UHCYJIUH,
aJpeHaJIUH.

JlekapctBa. [loHATHE O NekapcTBaX KaK XUMHOTEPANEeBTUUYECKUX Ipernaparax.
KpaTkue wucropudeckue cCBEIEHUS O BO3HUKHOBEHHMM M PA3BUTHU XHUMHUOTEpPAIUH.
['pynmel  nexkapcTB:  cynbdamMuabl  (CTPENTOUMa), AHTUOMOTHKUA (TMEHUIUIUINH),
AHTUMTUPETUKHN (ACTIMPUH), aHAIBTCTUKH (aHAJIBIUH). MexaHu3M JAeHCTBUS HEKOTOPHIX
JIEKapCTBEHHBIX TMpemnapaToB, CTPOCHHE MOJIEKYJ, MPOTHO3UPOBAHUE CBOWMCTB Ha
OCHOBE aHaliu3a XUMHYECKOTO CTPOCHUSA. AHTHOMOTHUKH, HX KilaccUdUKAIUs 0
CTPOCHMIO, THUIy U CHEKTpY JAeicTBUs. be3zomacHble CmocoObl TPUMEHEHUS,
JeKapCTBEHHBIE (DOPMBI.

Hemoncmpauuu

CpaBHenue ckopoctu pasnoxenus H,O, nmoa neiictBuem gepMeHTa KaTanasbl U
Heoprannueckux karanuszatopos: Kl, FeClz, MnO,.

OO0pa3iibl BUTAMUHHBIX TTPENapaToB.

[TonmuBAUTaMUHBI.

benkoBas mpupoaa nHCyIuHa (LIBETHASI peakilus Ha OEJKn).

JlabopamopHbie onvimol

OOHapyKeHre aCiMpruHa B TOTOBOM JIEKapCTBEHHOU dopme.

Ilpakmuueckue 3anamus

N3ydyeHne CBOMCTB OWOJOTMYECKH aKTUBHBIX coenuHeHuil. (OOHapykeHue
BUTaMUHa A B mojcofiHeuHOM Macie. OOHapyxeHnue ButamuHa C B s0JJIOYHOM COKE.
Onpenenenne BuTaMuHa D B pbiObeM KUpPE WU KYPUHOM KenTke. [[eficTBue aMuio3bl
CIIOHBI Ha Kpaxmall. [leficTBue IeruaporeHasbl Ha METUJICHOBBIM cHHUN. [leiicTBue
KaTalia3bl Ha EPOKCHU] BOJOPO/IA.)

AHanu3 JeKapCTBEHHBIX MpernapaToB. (AHalW3 JIEKApCTBEHHBIX IpenapaTos,
MPOU3BOAHBIX  CAIMIMJIIOBOM  KHUCIOTH. AHAIW3 JIGKAPCTBEHHBIX IPEMapaTos,
MPOU3BOAHBIX H-aMUHO]EHOIA.)

2. O0masi 1 HEOPraHUYecKass XUMHUs

2.1. Xumusa — nayka o eewjecmeax

CoctaB BemecTBa. XuMUYecKue dJeMeHThl. CrnocoObl  CYIECTBOBAHUS
XUMHUYECKUX DJIEMEHTOB: aTOMBbI, MPOCTbIE M CIIOXHbIE BellecTBa. BemecTBa
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MOCTOSIHHOTO U TEPEMEHHOr0 COCTaBa. 3aKOH IIOCTOSIHCTBA COCTaBa BEILECTB.
BeniectBa MOJIEKYJISIPHOTO M HEMOJEKYJISIpPHOTo cTpoeHus. CrnocoObl OTOOpa)keHHs
MOJIEKYJI: MOJIEKYJISIPHBIE U CTPYKTYpHbIE (hOPMYIIbI; IIAPOCTEPKHEBBIE U MACIITAOHbBIE
npocTtpaHcTBeHHbIe (CTioapTa — bpuriebda) Moaenu MoyeKy.

N3mepenne BemecTBa. Macca aTOMOB U MOJIEKYJ. ATOMHAsi €IWHULA MAacCChl.
OTHOCUTENIBHBIE ATOMHASI U MOJIEKYJISIpHasg Macchl. KOJIMYECTBO BELIECTBA U €IMHUILIBI
€ro U3MEpEeHUs: MOJIb, MMOJIb, KMOJIb. Yucno ABoraapo. MonsipHas macca.

ArperaTHble COCTOSIHHS BellecTBa. TBepaoe (KpuUcTauIMYecKoe M amopdHoe),
KHUJIKOE U raz000pa3HOE arperatHble COCTOSHUS BelllecTBa. 3aKOH ABOTaApO U €ro
cieAacTBusi. MomsipHbIii 00beM BeIecTB B ra3000pa3HOM cocTOssHHH. OO0beIuHECHHBIN
ra3oBbIi 3aKOH U ypaBHeHHEe MenaeneeBa — KianenpoHa.

Cmecu BemiecTB. Paznuuusi Mexay CMECAMU U XUMUUYECKUMU COECIUHEHUSIMU.
MaccoBast u 00beMHas 107U KOMIIOHEHTOB CMECH.

Hemoncmpauyuu

OnbIThl, WILTFOCTPUPYIOIIHAE 3aKOH COXPAHEHUSI MACChl BEILIECTB.

HaGop Mopeneit aTOMOB U MOJIEKYII.

Mopens MosipHOTO 00BEMa Ta30B.

2.2. Cmpoenue amoma

ATOM — crnoxHas yacTtuua. Jloka3aTelbCTBa CIIOXKHOCTU CTPOCHUS aToMa:
KaTOJHBIE M PEHTIEHOBCKUE JIy4uH, PoTOdPDEKT, pauoaKTUBHOCTD, IJIEKTPOIIHU3.

[Inanerapnas moxaenb atoma . Pesepdopma. Ctpoenue atoma mo H. Bbopy.
CoBpeMeHHbIE TIPEJICTABICHUS O CTPOeHUH aToMa. KoprycKysipHO-BOJTHOBOU JAyanu3m
YaCcTUI[ MUKPOMUDPA.

CoctaB aromHOro siapa. HykinoHbl: TpOTOHBI U1 HEUTPOHBI. M30TONBI U HYKJIWIBI.
Y CTOMYHUBOCTH SMEP.

DnekTpoHHass o00osouka atomoB. lloHsiTHE 00 »>JIEKTPOHHOM oOpOUTAIH U
AJEKTpOHHOM oOsrake. KBaHTOBBIE 4YMcna: TJaBHOE, oOpOUTanbHOE (MOOOYHOE),
MarHuTHOE€ M CHMHOBOE. PacrpeneneHue 3J€KTPOHOB MO YHEPreTHYECKUM YPOBHSIM,
MOJAYPOBHSIM M OpOUTAISIM B COOTBETCTBUU C NPHUHIUIIOM HAaWMEHBIIEH DJHEPTHH,
npuHuunom Ilaynu wu npaBumom ['yHAa. DnekTpoHHbIE KOHQUTypalluu aTOMOB
XUMHUYECKUX SJIEMEHTOB.

BaneHTHbIE BO3MOKHOCTA aTOMOB XUMHUYECKUX 3JIEMEHTOB.

DJIeKTPOHHAs KiIacCu(PHUKAIUs XUMHUYECKUX 3JIEMEHTOB: S-, P-, d-, f-aeMeHTHI.

Hemoncmpauuu

Mogenu opOuTaneit pa3IuuHOl POPMBI.

2.3. Ilepuoouueckuu 3axon u Ilepuoouueckas cucmema XuUMuueckux 2J1eMeHmMo8
Jl. U. Menoeneesa

OTKpBITHE MEePUOIUIECKOTO 3aKOHa. [Ipennocwuiku: HaKOILJICHUE
(dakTosiornueckoro marepuana, padorsl npenmectseHHukoB (M. B. Jlebepeiinepa, A.
O.lMankyprya, JIx.A.Hsronennca, JI.FO.Meiiepa), cwe3nq xumukoB B Kapicpya,
nuuHocTHhle kadectBa J[. WM. MengeneeBa. Otkpwitue JI. WM. MeHaeneeBbIM
[Teproanueckoro 3akoHa.

Ilepuoanyeckuii 3akoH U cTpoeHue atoma. M3otombl. CoBpeMEHHOE MOHATHE
XUMHUYECKOTO 3JieMeHTa. 3akoHOMepHOCTh . Mosznu. CoBpemeHHas GopMyIMpOBKa
[Tepunonuueckoro 3akona. [lepumognueckas cucrema U crtpoeHue aroma. OuU3MUECKUU
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CMBICJI IMOPSIIKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB Ipynibl U nepuoja. [lepuoanueckoe
U3MEHEHHE  CBOWMCTB  DJJIEMEHTOB:  paauyca  aToMa; DJHEPruu  HOHU3ALNU;
AJIEKTPOOTPULATENBHOCTHU. [IpUUMHBI U3MEHEHHS] METAIMYECKUX U HEMETAJIIMYECKU X
CBOWCTB 3JIEMEHTOB B IpyMNax U MEpHOJIax, B TOM 4Huclie OONBIINX U CBEPXOOJIBIINX.
3nauenue llepuonnueckoro 3akoHa u IlepuoAMYECKONM CHUCTEMBI XHMHUYECKHUX
sanemeHToB J[. M. MeHneneeBa misi pa3BUTHS HAYKH WU TMOHUMAHUS XHMHUUYECKOU
KapTUHBI MUDA.

Hemoncmpauuu

Paznuunbsie BapuaHThl TaOmuiel llepuoguueckoil CUCTEMBI XUMHUYECKUX
sanemeHToB 1. 1. MeHpeneena.

OOpa3sibl NPOCTHIX BEIIECTB OKCHAOB U THAPOKCHIOB 3neMeHTOB |1 mepuona.

JlaGopaTOpHBIi OIIBIT

CpaBHEHUE CBOMCTB MPOCTHIX BEHIECTB, OKCUIOB U TUAPOKCUIOB 3iaeMeHTOB |l
nepuoa.

IIpakTHyeckue 3aHATHSA

N3rotoBieHne Mozenel MOJIEKYJI HEKOTOPBIX OPraHUUYECKUX U HEOPraHUYECKUX
BELIECTB.

2.4. Cmpoenue sewecmaa

[loHsiTHE O XHUMHUYECKOM CBA3U. THUIBI XMMUUYECKUX CBSA3€H: KOBAJICHTHAs,
MOHHAsl, METAJUIMYECKasi U BOAOPOJHAS.

KoBanenTHas xumudeckas CBs3b. J[Ba MexaHu3Ma oOpa3oBaHUS ATOM CBS3U:
OOMEHHBIN U JJOHOPHO-AKIENTOPHBIN. OCHOBHBIC MTapaMeTPhl ATOTO THUIIA CBSA3U: JJIMHA,
MPOYHOCTh, YIOJl CBSI3M WJIM BaJICHTHBIM yroja. OCHOBHBIE CBOWCTBA KOBAJCHTHOWU
CBSI3U: HACBIIIEHHOCTbh, MOJAPU3YEMOCTh W MPOYHOCTH. DJIEKTPOOTPUIATEIBHOCTh U
KinaccuuKaus KOBAJCHTHBIX CBSI3€M MO ATOMY NPHU3HAKY: MOJSPHAS U HEMOJISIpHas
KOBaJICHTHbIC CBA3U. [loJSIpHOCTH CBSI3M M MOJSAPHOCTH MoJiekyinbsl. Crmocob
MEepPEeKPBHIBAHUS DJICKTPOHHBIX OpOUTaNeld M KiacCu(UKaius KOBAJICHTHBIX CBSI3€H IO
ATOMY MPHU3HAKY: CT- U M-CBA3U. KpaTHOCTH KOBAJEHTHBIX CBSI3EH M KJIaCCUDUKAIINS UX
[0 DJTOMY TMPU3HAKY: OJWHApPHBIE, JBOWHBIC, TPOWHBIC, IOJYTOPHBIE. THIIBI
KPUCTAJUIMYECKUX PELIIETOK Yy BEUIECTB € OATUM THUIOM CBSA3U: AaTOMHBIE U
MOJIEKYJIsipHbIE. (DuU3MUeCcKMe CBOWCTBA BELIECTB C OJTUMH KPUCTAJUIMYECKUMHU
pelIETKaMU.

NonHas xumuyeckas cBs3b. KpallHMM ciydyald KOBAJEHTHOM MOJSPHOM CBSI3H.
Mexanu3m o00pa3oBaHHUs HOHHOW CBsI3U. VOHHBIE KPUCTAINIMYECKUE PELIETKH U
CBOMCTBA BEUIECTB C TAKUMH KPUCTAJIJIAMHU.

Merannuaeckas XuMmudeckas cBI3b. OcoObIii  THII XHMHUUYCCKOM  CBSI3H,
CYLIECTBYIOIIMI B MeTaylax W CIulaBax. Ee OTIWYMsA U CXOJCTBO C KOBAJCHTHOW H
MOHHOU CBs3siMU. CBOMCTBA METAJUIMYECKOUN CBSI3U. MeTaNIMYeCKUEe KPUCTATIIINYECKUE
PEUIETKH U CBOKMCTBA BEIIECTB C TAKUMH KPUCTAJIIAMU.

Bonmoponnas xumuyeckas cBsS3b. MexaHu3sMm oOpa3oBaHus Takod cBs3u. Ee
KiIaccuukamusi: MeXMOJEKYJIIpHas W BHYTPUMOJICKYJSIpHAs BOJIOPOJHBIC CBS3H.
MoutekyisipHble KPUCTAJUNIMYECKUE PELUIETKU JUIi 3TOr0 THUmNa CBsI3U. Dusnueckue
CBOMCTBA BELIECTB C BOJOPOJHOU CBA3bI0. bronornueckas posib BOOOPOJAHBIX CBA3EH B
OpTraHHU3aIUU CTPYKTYP OMOMOTUMEPOB.

Envnas npupona XUMHYECKHX CBSI3€H: HAJIMYUE PA3JIMYHBIX TUIOB CBA3EH B

20



OJIHOM BEIIECTBE, NEPEXO0] OJHOrO TUMA CBSI3U B APYTOM U T. II.

KomruiekcooOpa3oBanue. [Tonsitue 0 KOMITJIEKCHBIX COCIMHEHUSIX.
KoopaunanmonHoe 4uciao KomIiekcooOpaszoBartens. BHyTpeHHss u BHemHss cdepa
KOMILIEKCOB. HOMEHKIIaTypa KOMIUIEKCHBIX COETMHECHUN. IX 3HaYeHue.

Memoncmpauyuu

Mojenu KpUCTALIMYECKUX PELIETOK Pa3IMYHOTO THUIIA.

Monenu monekyn JIHK u G6enka.

Jlabopamopnuvie onvimal

B3anmoaeiicTBe MHOTOATOMHBIX CITUPTOB C ()EITMHTOBOM JKHIKOCTHIO.

KauecTBeHHbIe peakuuy Ha nonsl Fe** n Fe**,

IIpakTHyeckue 3aHATHUS

Ounctka BemecTB GUIBTpOBaHWEM U JucTHWUIANUEd. OYHCTKAa BEIIECTB
MEPEKPUCTAIIIA3ALNEN.

2.5. Ilonumepuol

Heoprannuyeckue mnonaumepsl. [loammepbl — mOpoCThi€ BElIECTBA C aTOMHOM
KPUCTAUIMYECKON PEIIeTKON: aJlIOTPOITHBIE BUJIOM3MEHEHHU yriiepoaa (aamas, rpadur,
KapOuH, (yJuiepeH, B3aUMOCBS3b THOpPUIM3AIMK OpOWTAle y aTOMOB yriiepoja ¢
MPOCTPAHCTBEHHBIM CTPOCHHEM AJUIOTPOIHBIX MOJAUGDHUKAIIMN); CeJeH € TeIyp
eno4eyHoro crtpoeHus. llomumepsl —  CIOXKHBIE BEHIECTBA €  ATOMHOM
KPUCTANIMYECKON PEIIEeTKON: KBapIl, KpeMHe3eM (UOKCHUIHBIC COCAUHCHUS KPEMHUS ),
KOpYHJ (OKCHJ aJTIOMUHHS) U aIFIOMOCWJIMKATHl (TOJIEBBIE IIMNATHI, CJIIOJA, KAOJHWH).
Munepanbl 1 ropHbie mopoasl. Cepa niactudeckas. MuHepaabHOE BOJIOKHO — acOecT.
3HaueHUE HEOPraHUYEeCKUX MNPUPOAHBIX MOJUMEPOB B (HOPMUPOBAHUU OJHOU U3
re0JIOTHYECKUX 000109eK 3eMIu — JIMTOC(EepHI.

Opranundeckue nojguMmepsl. CnocoObl UX MOJYYEHUS: PEAKINU TTOJUMEPU3ALUN U
peakuuu mnoiukoHaeHcanuu. CTPYKTypbl MOJUMEPOB: JUHEHHbBIC, PA3BETBICHHBIC U
NpocTpaHCTBeHHbIe. CTPYKTypHpOBaHUE TIOJUMEPOB: BYJIKaHU3AIUsS KaydyKoOB,
ny0yieHue 6eIKOB, OTBEPKICHHUE TOJIMKOHICHCAIMOHHBIX TTOJIUMEPOB.

Knaccudukarus moauMepoB 10 pa3auyHbIM IIPHU3HAKaM.

Hemoncmpayuu

Konnekuuu miuacrmacc, KaydyKoB, BOJOKOH, MUHEPAJIOB U TOPHBIX OPOSI.

Monaenu monekyn 6enkos, JIHK, PHK.

Jlabopamopnuie onvimul

O3nakoMiieHHE C OOpa3laMu IUIaCTMAacc, BOJOKOH, Kay4yKOB, MHHEpPAJIOB U
TOPHBIX TTOPOJI.

OOHapyxeHue XJIopa B MOJUBUHUIXJIOPUJIE.

2.6. {lucnepcuvie cucmemol

[lonsiTue o naucnepcHbIX cucTtemax. Kiaccudukamuss AUCIEPCHBIX CHUCTEM B
3aBUCHMOCTH OT arperaTHOr0 COCTOSIHUS JUCIIEPCUOHHOMN cpelibl U AUCIIEPCHON (assl,
a TakXKe I0 pa3Mepy Ux dacTull. [ pyboaucnepcHbie CUCTEMBI: IMYJIBCUU U CYCIICH3UH.
TOHKOIMCIIEPCHBIE CUCTEMBI: KOJIJIOMIHBIE (301U U T€JIM) U UICTUHHBIE (MOJIEKY JISIPHBIE,
MOJIEKYJISpHO-HOHHBIE W HOHHBIC). Dddexkt Tunmans. Koarynsamus B KOJUIOWMIHBIX
pactBopax. CHUHEpE3UC B TesiX.

3HaueHuEe JUCIEPCHBIX CHUCTEM B KHUBOW W HEKHBOW MPUPOJAE M MPAKTUUECKOU
U3HU Y€JIOBEKA. OMYJIbCUM U CYCHEH3UH B CTPOUTENIBCTBE, MUIIEBON U MEIUIIMHCKOU
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MPOMBILIIJICHHOCTH, KOCMETHKE. bHOJIOTMYecKHEe, MEIUIMHCKUE U TEXHOJOTMYECKHUE
30JIM. 3JHAYEHHE TeJiell B OpraHU3alluy KUBOM Marepuu. buonormyeckue, NUuieBbIe,
MEUIMHCKUE, KocMeTuueckue renu. CuHepe3uc Kak (akTop, ONpeaesiolmuil Cpok
TFOJIHOCTH TMPOJYKIIMU Ha OCHOBEe Teseil. CBepThIBaHME KPOBU KaK OMOJOTHYECKUU
CHUHEPE3UC, €T0 3HAUCHUE.

Hemoncmpauuu

Buabl qucnepcHbIX CUCTEM U UX XapaKTEPHbIE IPU3HAKH.

Jlabopamopnuie onvimaoi

[Tonydenue cycrneH3nu cepbl U KaHUDOIH.

[Tonydenue 30 kpaxmaina. [loyaenne 3075 cepbl U3 THOCYIb(haTa HATPHUS.

2.7. Xumuueckue peaxkyuu

Knaccudukamnms XuMHYEeCKHMX peakiuidi B OPTraHWMYECKOW M HEOPTaHHMYECKOU
xumuu. IloHsTHe o0 XuMHueckoil peaknuu. Peakuuu, wugymme 0€3 H3MEHEHUS
Ka4eCTBEHHOTO COCTaBa BEIIECTB: aJUuIOTpONM3alus H H3oMepusauus. Peakmuu,
UIyLIHE C U3MEHEHUEM COCTaBa BEUIECTB: IO YHUCIY U XapaKTepy pPEarupyroumx u
oOpa3yromuxcsi BemecTB (Pa3IoKEeHUsS, COCIUHEHHUS, 3aMelleHus, OoOMeHa); o
M3MEHECHUIO CTEMEHEH OKHCIICHUS 3JIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE U
HEOKHUCIUTEIbHO-BOCCTAHOBUTEINIbHBIE PEAaKIMuU); MO TeraoBoMy 3ddekty (3k30- H
SHJ0TEPMUYECKHUE); 1O (aze (roMO- U TETEPOTeHHBIE); 10 HAIIPaBICHUIO (00OpaTUMBbIE U
HeoOpaTUMbIe); [0  HUCHOOJIb30BAaHUIO  Karaiau3zaTtopa  (KaTaJUTUYECKHE U
HEKaTaJIUTUYECKHUE); IO MEXaHU3MY (paJuKaIbHbIC, MOJICKYJISIPHBIE U HOHHBIE).

BepodaTHOCTP TpOTEKaHHWsT XUMHUYECKUX peakuuid. BHyTpeHHss sSHeprud,
sHTanbnus. TemnoBoil 3pPekT xuMmudeckux peaknuil. TepMoXUMUUYECKUE YpaBHEHUS.
CrangapTHasd >HTalbIUs peakuuil u oOpa3oBanus BemecTB. 3akoH I'. U. I'ecca u ero
CIIEICTBUS. DHTPOMIUS.

Cxopocts xuMuueckux peakuuii. [lonsarue o ckopoctu peakuii. CKOpOCTb TOMO-
U TeTEPOTEHHOU peakIuu. JHEPTUsl AKTUBAIUH.

@DakToOpbl, BIUSIOIINE HA CKOPOCTh XUMHUYECKOW peakmuu. llpupona
pearupyromux BemiecTB. Temmeparypa (3akoH Bautr — Todda). Kouuenrparus.
Karanuszatopsl u Karamus: roMmo- W TE€TEPOTEHHBIM, MX MeXaHu3Mbl. DEpPMEHTHI, UX
CpPaBHEHHME C HEOPTraHMYECKHMU KaTalu3aTopaMH. 3aBUCUMOCTh CKOPOCTH PEAKIUN OT
IMOBEPXHOCTHU CONPUKOCHOBEHUS PEATUPYIOLIUX BEIIECTB.

OOpaTUMOCTh XMUMUYECKUX peakiuid. Xumuueckoe paBHoBecue. [lonsTtue o
XMMHUYECKOM PaBHOBECUH. PAaBHOBECHBIE KOHIIEHTpALMU. JJMHAMUYHOCTE XUMUYECKOTO
paBHOBecusl. DakTOpbl, BIUAIONIME Ha CMEIICHUE PABHOBECHUA: KOHIUEHTpAIWs,
napieHue, temneparypa (npunuun Jle [larense).

Hemoncmpauuu

Mopenu 6ytana u u300yTaHa.

[TosrydeHnue kuciopoa U3 NePoOKCHUaa BOAOPOAA U BOJIBI; AeTUApATALlUs STAHOJIA.

IHenmouka mnpeBpamenuii P—P,05—H3P0O,4, cBoiicTBa yKCYCHOM KHUCIOTHI;
peakiuu, HAym#ue ¢ o0pa3oBaHMEM OcCajKa, ra3a W BOJBI, CBOWCTBA METAJJIOB,
OKHCJICHHE aJibIeTUa B KUCJIOTY U COUPTA B allbICTHUI.

Peakuuu ropeHusi; peakiuuu 3HA0TEPMHUUECKUE HA IPUMEPE PEAKIIUH PA3JIOKEHUS
(?TaHONA, KAIMITHON CETUTPHI, OMXpOMaTa aMMOHUS) B IK30TEPMUUYECKHE HA TIPUMEpE

peakiuii coenuHeHus (oOeciBeunBaHWE OpOMHOM BOJABI W  pacTBoOpa
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MepMaHraHaTa Kajusi 3TUJICHOM, ralieHue U3BECTH U JIp.).

B3auMopeiicTBue LIMHKA C pacTBOpPaMU COJITHOM M CEPHOM KHMCJIOT MPU Pa3HbIX
TeMIlepaTypax, Pa3HbIX KOHUEHTPALUMSAX COJSHOW KHUCJIOTHI; pPa3j0kKEHHE IMEPOKCHAA
KHCJIOpoJa ¢ MoMollbio okcuaa Mapranma (IV), kartamaszbl ChIpOTO MsiCa U CBIPOTO
KapTodes.

B3aumoneiicTBue NMHKA pa3iUyHON MOBEPXHOCTH (MOPOIKA, MBUIKA, TPAHYI) C
KU CJIOTOM.

Monenp «KAMSALIETO CIOS.

CmemeHne paBHOoBecHs B cucteMe: Fe** + 3CNS «—Fe(CNS);; oMblneHne KUpoB,
peaKIuu dTepuUKaIHH.

3aBUCUMOCTb CTEMEHU 3JECKTPOIUTHUUYECCKON AUCCOIUAIIMN YKCYCHOU KUCIOTHI OT
pa30aBieHuUs.

CpaBnenue cBoiictB 0,1 H pacTBOpOB cepHOM U CEPHUCTON KUCIOT; MypaBbUHOMN
U YKCYCHOW KHUCJOT; TUIPOKCHUJIOB JIUTHUSI, HATPUS U KaJIus.

Ilpakmuueckue 3anamus

['eHeTnyeckas CBSI3b MEXKAY HEOPraHMYECKUMU BENIECTBAMM .

JlabopamopHbie onvimol

[TonydyeHue KuCIOpOJa pAa3JIOKEHHEM TMEpOKCHAa Bojaopona u  (MIJIH)
IepMaHraHaTa Kajusl.

Peakuuu, uaymue ¢ oOpa3oBaHUEM OCaJIKa, ra3a WJIA BOJBI JJIsI OPTaHUYECKUX U
HEOPTaHUYECKUX KUCIOT.

2.8. Pacmeopul

[TonsiTue o pactBopax. @U3NKO-XUMHYECKas TPUPOJIa pACTBOPEHHUS U PACTBOPOB.
B3auMoneiicTBue pacTBOpUTEIIS U paCTBOPEHHOTO BelllecTBa. PacTBOPUMOCTH BEIIECTB.
CnocoObl BBIpAKEHUSI KOHLEHTpAlMd pPAacTBOPOB: MaccoBas J0Js PaCTBOPEHHOTO
BellecTBa (MPOIIEHTHAS ), MOJISIpHAs.

Teopust 3NEKTPOIUTUYECKON AUCCOLMai. MeXaHu3M JUCCOLMAIMUA BEIIECTB C
pa3IMYHBIMM THUNAMH XHUMHWYECKHUX CBs3eil. Bkiag pycCKMX YYEHBIX B pa3BUTHE
MPECTAaBICHUNM 00 DIEKTPOJUTHIECKON aucconuanu. OCHOBHBIE MOJIOKEHUS TEO PUH
AJEKTPONUTHYECKON nuccounanuu. CTeneHb BIEKTPOIUTHYECKON IHCCOUMALUUN U
(daxkTopsl ee 3aBUCUMOCTU. CUIIBHBIE U CPEJIHUE DIICKTPOTUTHI.

Hucconumamnusa Boapl. Bomoponssiii mokaszatenb. Cpena BOJIHBIX pPacTBOPOB
AIEKTPONIUTOB. Peakiiuu oOMeHa B BOJAHBIX PACTBOPaX JIEKTPOIUTOB.

['maponus kak oOMeHHbIM npouecc. HeoOpaTumblil rUIpONN3 OpPraHUYECKUX U
HEOPTraHWYECKUX COCAMHEHUH U €ro 3HaueHUe B MPAKTUUECKOU JI€SATEIHHOCTH
YeJI0BEKA.

O6patumblii  runponu3 cosiel. CrynenHwatelii  rugposu3. [IpakTuueckoe
MIpUMEHEHUE THAPOJIN3A.

I'uaponus OPraHUYECKHUX BEIIECTB (6enkoB, KUPOB, YIJIE€BOJOB,
noauHykJeoTn10B, AT®) u ero 6mosiorndeckoe u nMpakTuieckoe 3HaueHne. OMbIIICHHE
xKupoB. Peakmus srepudukanuu.

Hemoncmpauyuu

CpaBHeHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB JIEKTPOJIUTOB.

Cwmernienre paBHOBECHS TUCCOLMAIIMN CJIA0BIX KUCIIOT.

NHankaTopbl 1 U3MEHEHUE UX OKPACKU B Pa3HBIX Cpellax.
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CepHOKUCITBIN U (PEPMEHTATUBHBIA THIPOITU3 YTIEBOIOB.

['uaponus kapOOHATOB, CYJb(HATOB U CUIMKATOB IIEJIOYHBIX METAJIOB; HUTPATOB
ceunna (I1) nau uHKa, XJI0pHIa aMMOHHS.

JlabopamopHhbwtit onvim

XapakTep JUCCOIMAIUN PA3IUUYHBIX THAPOKCUIOB.

Ilpakmuueckoe 3anamue

[IpurotoBiaeHre pacTBOPOB PA3IUUHBIX BUJOB KOHIICHTPAIUH.

2.9.OxucnumenvbHo-80CCMAHOBUMENbHbLE peaxkyuu. 3]Z€Kmp0xuMull€CKM€
npoyeccosl
OXuCINTENEHO-BOCCTAHOBHUTEIBHBIC pCaKmuu. CrenieHn OKHCJICHMUA.

BoccranoButenu wu oxkuciautenu. OKHUCIEHWE UM BOCCTaHOBJIeHHE. Baxneiiue
OKHCJIUTEJIM U BOCCTAHOBUTEIU. BOCCTAaHOBUTEIbHBIE CBOWCTBA METAJNIOB — MPOCTHIX
BeniecTB. OKUCIUTENbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAJJIOB — MPOCTHIX
BellecTB. BoccTaHOBUTENbHBIE CBOMCTBAa BEIIECTB, OOpPa30BaHHBIX JJEMEHTaAMU B
HU3IIeH (OTpUIATETbHON) CTeNeHU OKUCIeHUs. OKUCIUTENbHBIE CBOMCTBA BEIIECTB,
00pa30BaHHBIX dJIEMEHTAMH B BBICHICH (MOJOXKUTEIBHON) CTENEHU OKHUCIICHUS.
OkucnuTenbHblE ¥  BOCCTAHOBUTENbHBIE CBOMCTBA  BEIIECTB, OOpa30BaHHBIX
AJIEMEHTAMU B IPOMEKYTOUYHBIX CTEIIEHAX OKHUCIECHUS.

Knaccudukammss  OKHCIUTENBHO-BOCCTAHOBUTENIBHBIX  peakiuil.  Peakuuwu
MEXaTOMHOTO U MEXMOJIEKYJISIPHOTO  OKHCJIEHHS-BOCCTAHOBJIEHUS.  Peakuuu
BHYTPUMOJICKYJIIPHOTO  OKHUCJICHUS-BOCCTAHOBJICHUS. Peakuuu  caMOOKHCIICHMUS -
CaMOBOCCTaHOBJICHUS (UCTIPOTIOPIIUOHUPOBAHUSA).

MeToabl cocTaBlieHUs YPaBHEHUN OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
MeTtoa »nekTpoHHOro OanaHca. BrnusiHue cpenbl Ha TPOTEKAHHE OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX MPOIIECCOB.

XUMHUYECKUE HUCTOYHUKU TOKA. DJIEKTPOAHBbIE MOTEHIMANbl. Pl cTaHIapTHBIX
AIEKTPOIHBIX TMOTEHIIMAIOB (DJIEKTPOXUMUUECKUN PSA HAMNPSHKEHUH  METasioB).
['anpBaHWYEeCKUE SJIEMEHTHI U MPUHIUIBI UX paboThl. CocTaBieHHE TaTbBAHUYECKUX
sneMeHToB. (OOpa3oBaHHWE TajJbBaHWYECKUX TMap TNPU XUMHYECKHX TIPOIecCcax.
['anpBaHMYECKUE 3JIEMEHTHI, NMPUMEHSEMbIE B JKU3HU: CBUHILIOBAs aKKyMYJSTOpPHAs
OaTtapesi, HUKEJIb-KaJIMUEBbIe OaTapeu, TOTIJIMBHBIC DJIEMEHTHI.

DJIEKTPOJIM3 pacljaBOB M BOJHBIX PACTBOPOB AIEKTpodauToB. [Ipoueccsl,
MPOUCXOASIIME HAa KaTOAEC W AaHOJe. YPABHEHUS DIECKTPOXMMHUYECKHUX IPOLIECCOB.
DJIEKTPOJIU3 BOJHBIX PACTBOPOB C HHEPTHBIMHU JJIEKTPOJAAMU. DJIEKTPOJIU3 BOJHBIX
PacTBOPOB C PACTBOPUMBIMH 3JIeKTpogaMu. [IpakTrudeckoe MpUMEHEHUE JICKTPOJINU3A.

Hemoncmpauuu

BoccranoBnenue nuxpomara Kajiusi IUHKOM.

Boccranosiienne okcuaa meau (1) yriaem u Bogopoaom.

BoccranoBnenue nuxpomara Kajiusi STUJIOBBIM CITUPTOM.

OKucCIUTENbHBIE CBOMCTBA a30THOU KUCIOTHI.

OKuclIuTeNnbHbIE CBOMCTBA qUXpOMATa Kajusl.

["anpBaHMYECKHUE DJIEMEHTHI M OaTapeHKH.

DexTpoau3 pactBopa xnopuaa meau (I1).

Jlabopamopnuie onvimaoi

BzanmopeiicTBue METalJIOB ¢ HEMETAJUIAMH, a TAKXKE C pacTBOPAMHU COJIEH M
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pacTBOpaMu KHCIOT.

BzanMonencTBre CEpHOM U a30THOU KUCIIOT C MEJIBIO.

OKucnuTenbHbIE CBOMCTBA TIEPMAHIaHATA KAJIHMS B pa3JIMYHbIX CpEax.

2.10. Knaccuguxayus sewecms. [Ipocmule sewecmea

Knaccudukamnus HeopraHuueckux BemiecTB. IIpocTeie M CIOXKHBIE BEIIECTBA.
Okcunpl, ux knaccudukauus. [uapokcuasl (OCHOBaHMS, KHUCIOPOJCOIEPIKAIINE
KUCJIOTHI, aMpoTepHble THUAPOKCUIbI). Kucinorel, ux kinaccudpuxauusi. OCHOBaHUS, UX
kinaccudukamnus. Conmu cpeaHue, KUCIble, OCHOBHBIC U KOMILJICKCHEIE.

Metanabl. [lonoxeHne MeTaaIoB B MEPUOJUUECKON CUCTEME U OCOOCHHOCTH
CTpoeHHus uXx aToMoB. l[IpocTeie BemecTBa — MeTaIIbl: CTPOCHUE KPUCTAILIOB H
MeTaJUTMIecKasi XUMHYecKas cBs3b. OOmme (u3ndecKue CBOWCTBA METAUIOB M HUX
BOCCTAHOBUTEIBHBIE CBOWCTBA: B3aUMOJCUCTBUE C HeMeTauiaMu (KUCIOPOIOM,
rajJjoreHamu, cepoil, a30ToM, BOJOPOJIOM), BOJOM, KHCIIOTaMHU, PAacTBOPAMHU COJIEH,
OpraHMYeCKUMHU BelleCTBaMU (CIHUPTAMU, TajoreHajKkaHamu, (HEeHOJIOM, KHUCIOTaMH),
menoyaMu. OKCHIBI U TUAPOKCUIBI METAIIIOB. 3aBUCUMOCTh CBOMCTB 3TUX COCAUHEHUN
OT CTENEHEN OKHUCIECHUS METaUIOB. 3HAYEHHWE METAUIOB B IMPUPOJIE U KU3HHU
OpTaHU3MOB.

Koppo3us  meraiuioB.  IloHstue  koppo3uu.  XHUMHUYECKass  KOPpPO3Hs.
OnexkTpoxumuyeckas kopposus. CrocoOsl 3alUThl METAIIOB OT KOPPO3HUH.

O6mue cnocoObl MmoJydeHust MeTauioB. MeTaibl B ipupoje. Metamutyprus u ee
BUJBI: MUPO-, TUAPO- U DJIEKTPOMETAILUTYPrUs. DIECKTPOJIM3 PACIUIaBOB U PacTBOPOB
COCIMHEHU METAJIOB U €r0 MPAKTUYECKOE 3HAYEHHUE.

Hememannwt. 11lonoxenue Hemeraiuios B [lepuoauueckoit cucteMe, 0COOEHHOCTH
CTPOEHHUS UX aTOMOB. DJIIEKTPOOTPULIATEILHOCTb.

bnaroponnsie ra3pl. DJIEKTPOHHOE CTPOCHHE aTOMOB OJIarOPOJHBIX Ta30B H
0COOEHHOCTH UX XMMHYECKHX U (PU3UYECKUX CBOUCTB.

Hewmertamisl — npocTteie BemecTBa. MIX aTOMHOE U MOJIEKYJISAPHOE CTPOCHUE HX.
Annorponusi. XHUMHUYECKHME CBOMCTBA HeMeTalaoB. OKHUCIUTENbHBIE CBOWCTBA:
B3aUMOJICCTBUE C METAJUIAMH, BOJOPOJAOM, MEHEE DSJIEKTPOOTPHUIATEIbHBIMU
HEMETAJNIaMU, HEKOTOPBIMU CIJIOKHBIMHU BelllecTBaMU. BoccTaHOBHUTENbHBIE CBOMCTBA
HEMETAJUIOB B pEaKIUsiX ¢ (QTOpPOM, KHUCIOPOJOM, CJIOKHBIMH BEIIECTBAMH —
OKHCJIUTEISIMU (a30THOM U CEPHOM KUCIOTAMU U JP.).

Hemoncmpayuu

Komnexuus  «Knaccudukanuss HEOPraHMYECKUX  BEHIECTB» W 00pa3silbl
MPEICTABUTEIIEHN KIIACCOB.

Komnexkuus  «Knaccudukanusi  OpraHMYecKUX  BEHIECTB» U 00Opasilbl
MIPEICTABUTEIIEHN KIIACCOB.

Mojenu KpUCTAIUNIMYECKUX PEMIETOK METAJIJIOB.

Kosuekius MeTamioB ¢ pa3HbIMU (U3UUYECKUMH CBOMCTBaMH.

B3auMopeiicTBue JIUTUSA, HATPUS, MarHUsl U Keje3a ¢ KUCIOPOJAOM; IIEIOYHBIX
METAJUIOB C BOJAOW, cnupTamu, (EHOJOM; IMHKA C PACTBOPAMH COJITHOW M CEpHOM
KHUCJIOT; HATPHUS C CEPOIl; AIIOMUHHUS C MOJI0M; JKeJie3a C paCTBOPOM METHOTO Kylopoca;
aJIOMUHUS C paCTBOPOM €JIKOTO HaTpa.

OKcuzibl U THAPOKCUABI XpOMa.

Koppo3us metaninoB B 3aBUCUMOCTH OT YCJIOBHM.
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3ammTa METaIOB OT KOPPO3UU: 00Pa3Ilbl KHEPIKABEEK», 3AIIUTHBIX TOKPHITHH.

Jlabopamopnuie onvimut

O3nakomyieHue ¢ o0Opa3lamMu TpeJCTaBUTENEH KJIacCOB HEOPraHUYECKUX
BEILIECTB.

O3HakomiieHUE ¢ 00pa3iaMu NMpeacTaBUTENEH KJIaCCOB OPraHUYECKUX BEIIECTB.

[TomyyeHune Kuciopoaa U €ro CBOKMCTBaA.

[TomyyeHune BOIOpOIa U €ro CBOMCTBA.

BzanMoaencTBHE METAJIOB C PACTBOPAMHU KUCJIOT U COJICH.

CBoiicTBa yriis: aacopOIHOHHBIC, BOCCTAHOBUTEIBHBIC.

BzanMoaeicTBHE IMHKA WK aTIOMUHUS C paCTBOPAMHU KHCJIOT M IIEI0YECH.

OkpamMBaHve IUIAMEHU KAaTHOHAMHU IIEJOYHBIX U  IEJIO0YHO3EMEIbHBIX
METAJIIOB.

2.11. OcHosnblie Knaccvl HeOP2aHUYEeCKUX U OP2AHUYECKUX COeOUHEHU

Bonoponssie coenuHenuss HemeTauioB. l[lonydenne aMmMuaka U XJ0poBOAOpOaa
CUHTE30M M KOCBEHHO. ®usnueckue cBoilcTBa. OTHOIIEHWE K BOJAE: KHUCIOTHO-
OCHOBHBIE CBOWCTBA.

Okcuapl W aHTUAPUALI  KapOOHOBBIX  KHUCJIOT. Heconeobpasyromue u
cosieoOpa3ytoiue okcuabl. KucioTHbie OKCuIbl, UX cBoiicTBa. OCHOBHBIE OKCHUBI, MX
cBoiicTBa. AMQOTEpHbIE OKCHJbI, WX CBOWCTBA. 3aBUCHUMOCTh CBOMCTB OKCHUIOB
METAJVIOB OT CTENEHU OKHUCICHUS. AHTUIPUILI KapOOHOBBIX KHCJIOT KakK aHaJoTH
KUCJIOTHBIX OKCHOB.

Kucnorel opranunyeckne wu Heopranudeckue. Kucnorel B cBeTe Teopum
ANIEKTPOJIMTHYECKON Jucconuanuu. KHCIOTBI B CBETE MPOTOJUTHYECKOW TEOPUH.
Knaccudukamus opraHuueckux U HEOPraHUYECKUX KucioT. OO01ue CBOMCTBA KUCIIOT:
B3aMMOJCUCTBUE OPTAHUYECKUX U HEOPTraHWYECKUX KHUCJIOT C METAJLUIAMH, OCHOBHBIMHU
1 aM(POTEpHBIMU OKCHUJIAMU U TUJIPOKCUJIAMU, COJISIMU, 00pa30BaHUE CIOKHBIX dPUPOB.
Oco0eHHOCTH CBOMCTB KOHIIEHTPUPOBAHHON CEPHOM M a30THOM KUCIIOT.

OcHoBaHusl OpraHudeckue W HeopraHudeckue. OCHOBaHUS B CBETE€ TEOPUU
AJEKTPOIUTHYECKON auccourauvu. OCHOBAaHUSA B CBETE MPOTOJIUTHYECKON TEOPHUH.
Knaccudukamus opraHn4eckux U HEOPraHMIECKUX OCHOBaHUN. XMMHYECKHE CBONCTBA
ejJo4eil M HEepacTBOPUMBIX OCHOBaHUM. CBOHCTBA OECKUCIOPOIHBIX OCHOBAHMIA:
aMMHaKa U aMMHOB. B3anmMHO€ BIIMsIHME aTOMOB B MOJIEKYJIE aHUJIMHA.

AMdoTepHble OpraHUYEeCKHEe W HEOpraHWYecKue coeauHeHusi. AmdoTepHbIe
OCHOBAHHUS B CBETE MPOTOJUTHYECKON Teopru. AMDOTEPHOCTh OKCUIOB U THUAP OKCUIOB
MEPEXOHBIX METAJJIOB: B3aUMOACUCTBUE C KUCIOTAMU U MIETIOYAMHU.

Conu. Knaccudukanuss 1 XxuMuueckue cBoicTBa cojieil. OCOOEHHOCTU CBOWCTB
COJIe OPraHNYECKUX U HEOPraHUYECKUX KHUCIOT.

['eHeTndeckass CBA3b MEXIY KJIAacCaMHd OPTaHUYECKUX UM HEOPraHUYECKUX
coequHeHu. [loHATHE O TEHETUYECKOW CBSI3M UM TEHETUYECKHX psjgax B
HEOPTraHWYECKOM M OPraHuYecKod XUMHU. ['eHeThdeckue psipl MeTajaa (Ha mpuMepe
KaJblUsl U JKeje3a), HeMeTallia (Cepbl U KPEMHHUsI), IEPEXOIHOTO dJIeMEHTa (I[MHKA).
['eneTnueckue psbl U T€HETUYECKAsl CBSA3b B OPraHUYECKOM XMMHUH. EAMHCTBO Mmupa
BELIECTB.

Hemoncmpauyuu

Konneknuu KUCIOTHBIX, OCHOBHBIX M aM(pOTEPHBIX OKCUIOB, IEMOHCTpAIIUS UX
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CBOMCTB.

B3aumopencTBue KOHLIEHTPUPOBAHHBIX A30THOW M CEPHOM KHUCIIOT, a TAaKXKe
pa30aBIEHHON a30THOM KUCIIOTHI C MEJIBIO.

Peakuus «cepebpsiHOro 3epkaia» Jjisi MypaBbUHON KUCTIOTHI.

B3auMopeiicTBue pacTtBopa THUAPOKCHUIA HATPUS C KHUCJIOTHBIMUA OKCHAAMH
(oxcugom docdopa (V)), amboTepHBIME THAPOKCHIAMHU (THAPOKCUIOM IIMHKA).

B3auMopeiicTBue amMMmmuaka € XJIOPOBOAOPOJIOM UM BOAOW. AHAJIOTMYHO IS
METHJIAMHHA.

B3auMopeiicTBue aMHUHOKHUCIOT C KUCIOTamMu u 1ieaodaMu. OcCyliecTBIEHUE
MEPEXOJO0B:

Ca—Ca0O—Ca;3(PO,),—Ca(OH),

P—>P205—>H3PO4

Cu—CuO—CuS0O;4—Cu(OH),—»CuO—Cu

Cc,HsOH—C,H,—C,H,Br,

JlabopamopHbie onvimol

[TosryueHue 1 CBOMCTBA YTIIEKUCIIOTO rasa.

CBoiicTBa coJisiHOM, cepHOM (pa30aBIEHHON) U YKCYCHOM KHCIIOT.

B3aumonelictBue TuUapokcuaa Hatpus ¢ coisamu  (cyabdarom Mmemu (1) u
XJIOPUJIOM aMMOHHUSA).

Paznoxxenue ruapokcuaa Meiu.

[Tonyuyenue u amdoTepHbIe CBONCTBA THAPOKCHIA ATFOMUHUSA.

[TosrydeHne KeCTKOM BOJBI U U3YUEHHUE €€ CBOWCTB.

YcTpaHeHne BpEMEHHOM U TOCTOSIHHOM KECTKOCTH.

Ilpakmuueckue 3anamus

[TosrydeHne Xa0poBOAOPOAA U COJMTHOM KUCIOTHI, UX CBOMCTBA.

[lomyyeHne ammuaka, €ro CBOMCTBA.

2.12. Xumus snemenmos

S-DJIEMEHTHI

Bomopoa. JIBOMCTBEHHOE NOJIOKEHUE BOJOPOAAa B TEPUOJUYECKOU CHUCTEME.
N3ortonsl Bogopona. Tsxkenas Boga. OKUCIUTEIbHbBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA
BOJAOPOJA, €ro IMOJIydeHHE U IpuMeHeHue. Poiib BOgOpoJa B KUBOM M HEXKHUBOU
MPUPOJIE.

Bona. Ponb Boabl Kak cpemooOpasyromniero BEHIeCTBa KIETKH. JKOJOTHYECKHE
aCMEKTHI BOJOIOJIb30BAHUS.

Onementbl |A-rpynnsl.  [enouynbie  mertamnel.  OOmas  XxapakTepHCTHKa
IICJIOYHBIX METAJUIOB HAa OCHOBaHMU MNoOJOXeHUs B llepuogumueckoil cucreme
sanemenToB J[. M. MenneneeBa u crpoeHuss aromoB. llomyuenue, ¢usnyeckue u
XMMHUYECKUE CBOWCTBA WIEJIOYHBIX MeETalIoB. KaTHOHBI IIETOYHBIX METAJJIOB Kak
Ba)kKHEWIIass XuUMUUeckass GopmMa HMX CYIIECTBOBAaHMS, PETyJATHBHAs pPOJIb KaTHOHOB
Kajausg W HATpus B KUBOHM kiieTke. [IpupoaHbie coeNMHEHHsT HATPUS U Kadus, HX
3HAYCHHUE.

OnemenTtsl ||A-rpynmei. O0mas xapakTepuCTHKa MIETOYHO3EMETbHBIX METAIIIIOB
M MarHusi Ha OCHOBAaHWUM NoJiokeHus B llepumoamueckon cucreme snemeHtoB J[. U.
MenneneeBa u cTtpoeHuss aromoB. Kanbmuii, ero moiydyeHue, GU3NUECKUE U
XMMUYECKUE CBOWCTBA. BaxHeWIIne COCIWHEHUs KalbLMSA, WX 3HAYCHUE WU
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npuMmeHeHue. Kanbuuii B npupojie, ero 0Moiaorudeckas pob.

p-OAEMEHTHI

AnmtoMuHUNM. XapakTepUCTUKAa AaJIlOMHUHHS Ha OCHOBAaHWHM TOJOXKCHUA B
[lepunonuueckonr cucreme osnemeHTtoB .M. MeHgeneeBa W CTpOCHUS aroma.
[Tonyuenune, ¢dusnyeckue ©W XUMHUYECKHE CBOWCTBa amOMUHHUA. Baxueimue
COCIMHECHHUS aJlOMUHHUS, WX CBOWMCTBA, 3HA4Y€HHE W MOpuUMeHeHue. Illpupomneie
COCIMHECHUS AJIIOMUHMA.

Yraepon u kpemuuii. OOmIas xapakTepHCTHKAa Ha OCHOBAaHHWM HX IIOJOKCHHS B
[Tepunonuueckout cucreme [.M.MenneneeBa u crpoeHus atroma. IIpocTeie BeliecTna,
oOpa3oBaHHBIC TUMHU 3JeMeHTaMu. OKCHABI U TUAPOKCUABI yTIIEpOJa M KPEMHUS.
Baxueiiue coiu yrojibHOM U KpeMHUEBOU KUCIOT. CUIMKaTHAS IPOMBIILICHHOCTD.

[Nanorensr. OO0mmIass XxapakTepUCTUKA TaJOT€HOB HAa OCHOBAHUU UX MOJIOKECHUS B
Ilepuoanueckou cucreme sneMeHToB J[.M.MenzneneeBa n crpoenus atoMoB. [ amoreHsl
— TIPOCTBIE BEIIECTBA: CTPOCHUE MOJICKYJ, XHMHUYECKHME CBOMNCTBA, IMOJYyYEHHE U
npuMeHeHue. BaxHelmue COEOUHEHUsT TalloTeHOB, WX CBOWCTBA, 3HAYCHUE U
npuMeHeHue. ['anorensl B npupoae. buonoruueckas poyib raJiIoreHoB.

Xanbkorenbl. OOmmas XapakTepUCTHKA XaJdbKOT€HOB Ha OCHOBAaHUU HUX
nosioxkenuss B llepumommueckon cucreme snemeHToB J[.M.MenaeneeBa u CTpoeHUA
aTOMOB. XaJIbKOT€Hbl — TMPOCThIE BemecTBa. AiuioTponusi. CTpOEHHE MOJEKYI
aJUIOTPOIHBIX MOAUGMUKAIMK U UX cBoicTBa. [loNyyeHne U MpUMEHEHUE KUCIOpoia U
cepbl. XaIbKOTE€HBI B IPUPOJE, UX OMOJOTHYECKas POJib.

Onementsl VA-rpynmbl. O0mias XapakTepuCTHKa 3JIEMEHTOB 3TOM TpyHIbl Ha
OCHOBaHMHU UX moJioxkeHus B Ilepuoanueckoit cucteme anemeHToB J[.M.Menaeneesa u
ctpoeHuss atomoB. CTpoeHHME MOJEKyIbl a30Ta H aJJOTPOMHBIX MOJUMUKALIMI
dbochopa, ux Qusnueckue U XHUMHUUECKHE CBOWcTBa. BomopoaHble coequHEHUS
saneMeHToB VA-rpynnel. Okcuasl azota U gocdopa, COOTBETCTBYIOIIUE UM KHUCIIOTHI.
Conmu »tux kucinoT. CBOWCTBa KHCIOPOJHBIX COEOWHEHUW a3zotra u docdopa, ux
3HaYEHUE U TpUMEeHeHue. A30T U hocdop B mpupojie, ux OHoJIorudecKas pob.

Onementsl IVA-rpynmel. O0mas xapakTEepUCTHUKA DJIEMEHTOB 3TOM TPYMIbI Ha
OCHOBaHMWHU UX T0JI0KeHUS B [lepuonanueckon cucreme snemeHToB . 1. MenaeneeBa u
CTPOECHUS aTOMOB. YTIIepoJ U ero ajuioTponus. CBOMCTBa auIOTPOIHBIX MOIUPUKAIIUN
yriepojaa, ux 3HaueHue U npuMmeHeHue. OKCUIbl U THAPOKCHUABI YIIepoJa U KPEMHHS,
UX XuMHudeckue cBorcTBa. CONMM yroJbHOW W KPEMHUEBBIX KHUCJIOT, UX 3HAUYEHUE U
npumenenue. llpupomoobpasyromas posib yriepoaa s >KUBOM M KPEMHHS IS
HE)KUBOW IPUPOIBI.

d-DieMeHTBI

Ocobennoctu ctpoeHuss atomoB d-snementoB (IB-VIIIB-rpynm). Menp, 1uHK,
XpoM, KeJie30, MapraHel] Kak IMPOCThIE€ BeIIeCTBa, MX (U3UUECKHUE U XUMHYECKHUE
cBolicTBa. HaxoxaeHue STUX METAUIOB B MNPUPOAE, UX MOJIYYECHUE W 3HAYCHHE.
Coenunenust d-3J€MEHTOB C Pa3IMYHBIMU CTEIICHAMU OKHCICHUS. XapaKkTep OKCHUIOB U
TUIPOKCUIOB 3THX DJIEMEHTOB B 3aBUCUMOCTH OT CTEIIEHU OKHMCJICHUS METaJlIa.

Hemoncmpauyuu

Konnekmuu mpocThIX BeEmIECTB, OOPAa30BAHHBIX DJJIEMEHTAMH  Pa3JIMYHBIX
3JICKTPOHHBIX CEMEMNCTB.

Konnekunm MuHEpasoB U TOPHBIX TOPOJ.
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[Tonydenue anaoTpomHbIX MOAU(UKAIIUN KUCIOpoa, cepbl, pocdopa.

XuMHuYecKkue CBOWCTBAa BOJOpPOJA, KHUCIOpoAa, cepbl, ¢ocdopa, TrajoreHos,
yriepoja.

Okcunbl cepel, a3oTa, Yriepoaa, >Xejie3a, MapraHia, MEIW C pa3In4YHbIMU
CTENEHSIMHU OKUCIJIEHUS, UX CBOMCTBA.

['mapokcuapl cepbl, XpomMa, Maprasiia, keiaes3a, MEAu, allOMUHHUS M LHUHKA, UX
NOJy4YEHUE U XUMUYECKHUE CBOMCTBA.

Jlabopamopnuie onvimaoi

N3yueHne CBOMCTB NPOCTHIX BEIIECTB U COCTMHEHUN S-3JIEMEHTOB.

N3yyeHne CBOMCTB NPOCTHIX BEIIECTB U COCTMHEHUN P-3JIEMEHTOB.

M3y4eHne CBOMCTB MPOCTHIX BEHIECTB U COSTUHEHUHN (-2IIEMEHTOB.

Ilpakmuueckue 3anamus

[TosrydeHne ruAPOKCUIOB AIFIOMUHUS U IMHKA; UCCIETOBAHUE UX CBOMCTB.

[TonydeHnue u ucciegoBaHUe CBOMCTB OKCUAOB Cephl, yriepoaa, hocdopa.

2.13. Xumus 6 scuznu oouwecmasa

XuMusd U TNPOU3BOJACTBO. XUMHUYECKAas IMPOMBILIJIEHHOCTh U XUMHUYECKHE
TexHosoruu. CpIpbe IS XMMHUYECKOW MPOMBINUIEHHOCTH. Boma B XuMHYECKOH
MPOMBIIJICHHOCTH. JHEPTUS JJI XMMHUYECKOr0 MpOU3BOJCTBA. HaydyHble NpUHIUMBI
XUMHUYECKOTO MPOU3BOACTBA. 3alluTa OKpYXKalUEd cpeabl U OXpaHa Tpyla IMpH
XUMHUYECKOM Mpou3BOACTBE. (OCHOBHBIE CTAaJIUU XHUMHUYECKOrO IPOU3BOJICTBA.
CpaBHeHUE TPOU3BOJACTBA AaMMHAKa U METAHOJIA.

XuMuAg B CEIbCKOM XO3AMCTBE. XHMHU3AIUS CEIbCKOTO XO35MCTBA U €€
HamnpaByieHUs. PacTeHus U MoyBa, MOYBEHHBIN MOTJIOMIAOIIUN KOMILIEKC. Y TOOpEHUs U
ux kiaccudukanus. XUMUUYECKHE CpPEACTBa 3allUThl pacTeHuid. OTpulaTeabHbIC
MOCJEACTBUSL  MPUMEHEHUS TMECTUIUAOB H  Ooprba ¢ HUMHU. XUMHU3ALUSL
KUBOTHOBO/JICTBA.

XuMHS U 3KOJOTUsA. XUMHUYECKOE 3arpsA3HEeHuE OKpyxawuen cpeapl. Oxpana
rugpochepbl OT XUMHYECKOro 3arpsisHeHus. OxpaHa TOYBBI OT XHUMHYECKOTO
3arpsizHeHus. OxpaHa atmocdepbl OT XUMHUUYECKOro 3arpsisHeHus. Oxpana Qiaopbl H
(bayHbl OT XUMHUUYECKOTO 3arpsi3sHeHHs. BUOTEeXHOJIOTHS U TeHHAs UH)XEHEPHS.

XuMHus W TIOBCEIHEBHAs XW3Hb 4YesioBeka. JlomamHsas anrteka. Moromue u
gucTtane cpeacrsa. CpeactBa 60pbObI ¢ OBITOBEIMU HaceKOMbIMU. CpecTBa JTUYHOU
TUTUEHbl W KOCMETHUKU. XUMHS M Tulla. MapKUpOBKH YIAaKOBOK THILIEBBIX U
TUTUEHUYECKUX MPOAYKTOB M YMEHME HX YHTaTh. OJKOJIOTHS KWIMIIA. XUMHUA U
F€HETHKA YEJIOBEKA.

Hemoncmpauuu

Monenu npou3BOACTBA CEPHOUM KUCIOTHI U aMMHAKA.

Konnekusa ynoopeHuid 1 NeCTULIMAOB.

OO6pa3iibl cpeacTB OBITOBOM XUMUHU U JICKAPCTBEHHBIX MpPEnapaTosB.

Ilpakmuueckue 3anamus

O3HaKOMIJICHHE ¢ KOJUICKIIHEH YIOOPEHHMI 1 MIECTUITUIOB.

OznakomyieHue ¢ 0OpasllamMu CpeacTB OBITOBOM XHWMHU U JICKAPCTBEHHBIX
Ipenaparos.

29



TEMbBI PE®@EPATOB (JOKJIAJOB), UHANBU Y AJIBHBIX
INPOEKTOB

. HcTopusi BOSHUKHOBEHUS Y PA3BUTHSI OPTAHUYECKOU XUMUH.

. Kusnb u nesrenbHOCTh A. M. ByTieposa.

. Butanusm u ero kpax.

. Posb OTEYECTBEHHBIX YYEHBIX B CTAHOBJIECHHU W PA3BUTHU MHUPOBOU
OpPTaHUYECKOU XUMUH.

. CoBpeMeHHbIEC NPEJCTABICHUS O TECOPUU XUMUYECKOTO CTPOCHHUS.

. DKOJOTUYECKHE aCleKThl UCIIOIb30BaHUS YTIIEBOJOPOJHOIO CHIPHSI.

. OKOHOMHWYECKHE  aCMEKThl  MEXAYHApOJHOrO  COTPYJHHYECTBA IO
HCTOJIb30BAHUIO YTIIEBOJOPOIHOTO ChIPHA.

. Hctopus OTKpBITUS B Pa3pabOTKU Ta30BBIX M HEPTIHBIX MECTOPOKICHUIMA
B Poccuiickon ®denepanum.

. XuMus yrieBoJOPOJIHOTO ChIPbs U MOs Oyayias npodeccus.

. YrineBogopoiHOE TOILIMBO, €T0 BUJbI U HAa3HAYCHHUE.

. CHUHTETHYECKHE KaydyKHU: UCTOPUS, MHOTOOOpa3Ke U MepPCIeKTUBEI.

. Hepts u ee TpaHCHOpTHpOBKA KaK OCHOBa B3aMMOBBITOJIHOTO
MEXAYHAPOJHOrO COTPYIHUYECTBA.

. buorexHosorus u reHHas uHxxeHepuss — TexHonoruu X XI Beka.

. HanoTexHONOrMd Kak NPUOPUTETHOE HAMNPABICHUE Pa3BUTUS HAyKU H
npou3BojicTBa B Poccuiickon @enepannm.

. CoBpeMeHHbIE METO/IbI 00e33apaKuBaHUS BOJIbI.

. ANIOTpPONIHS METAIIOB.

. Kuznp u gesarenbHocTh .M. Menpaeneena.

. «IlepuonuueckomMy 3aKOHY Oyaylllee HE TPO3UT Pa3pyIICHUEM...)»

. Cunres 114-ro anementa — TpuyM@d poccuiickux GU3MKOB-SAEPIIHKOB.

. N30Tonsl Bogopoaa.

. Hcnonb30BaHuEe paiMOaKTUBHBIX U30TONIOB B TEXHUYECKHUX LIENSX.

. PeHTreHoBCKOE U3TyYEHHUE U €r0 UCIOJIb30BAHUE B TEXHUKE U MEULIHE.

. [ImazmMa — 4eTBEpTOE COCTOSIHUE BEILIECTRA.

. AMop@dHBIE BellecTBa B IPUPOJIC, TEXHUKE, OBITY.

. OxpaHa  OKpyXawmel cpeapl OT  XHUMHUYECKOTO  3arpsA3HECHUS.
KonnyecTBeHHBIE XapaKTEPUCTUKHU 3arPSA3HEHUS] OKPYIKAIOIIEH CPEIbI.

. [TpumeHeHne TBEpaAOro U ra3oo0dpa3Horo okcuzaa yriaepoaa (1V).

. 3anuTa 030HOBOTO KpaHa OT XUMHUYECKOT0 3arpsi3HEHHUS.

. ['pybonucnepcHbie CUCTEMBI, UX KJIacCU(PUKaALMS U HCHOJIb30BaHUE B
npodeccuoHaIbHOMN AEITEIbHOCTH.

. Kocmernueckue renu.

. MuHepasbl ¥ TOpHBIE OPOJIbl KaK OCHOBA JIUTOC(HEPHI.

. PactBopb!l BoKpyr Hac. Tumsl pacTBOpOB.

. Bona kak peareHT u cpefia 1Jisi XMMHYECKOTO mpoIiecca.

. Kuznp u nestenpHocTh C. AppeHuyca.

. Bxiian 0TE€UECTBEHHBIX YUYEHBIX B Pa3BUTHE TEOPUHU IJIEKTPOJIUTUUECKON
M CCOIAIUH.

. YcTpaHeHue )KeCTKOCTH BOAbI HA MPOMBIIUIEHHBIX NPEATPUATHSX.
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npodus.

.

OBITY.

CepHas KHUCIOTa — «XJI€0 XMMUYECKON MPOMBIIIIIEHHOCTHY.
Hcnonp30BaHue MHUHEPAIBHBIX KHUCIOT Ha MPEAIPUATUAX Pa3IMYHOTO

OKcHIIBI U COJIM KaK CTPOUTEIIbHBIE MAaTEPUAIIBI.

Hctopus rumca.

[ToBapeHHas COJIb KAK XUMHUYECKOE CHIPBE.

MHoronukuii kapOoOHAT KalblUs: B NPUPOJE, B IPOMBIILICHHOCTH, B

Peakumu ropeHust Ha MPOU3BOJICTBE U B OBITY.

BupTyanbHoe MOJIeTMpOBaHUE XUMUYECKUX MPOIECCOB.

DIIEKTPOIIU3 PACTBOPOB JICKTPOJUTOB.

DIIEKTPOJIU3 PACIIABOB JEKTPOIUTOB.

[IpakTuueckoe MPUMEHECHUE AIEKTPOIN3A; paduHUpOBaHME,

TaJIbBAHOIIJIACTHKA, I'aJIbBAHOCTCI'H.

.

.

.

.

HcTtopusd nostydeHus ¥ mpoOU3BOJICTBA aJTFOMUHUSL.

DIIEKTPOIUTHIECKOE TTOJTydeHHe U paUHUPOBAHUE MEIH.

Kuznp u gesateapHocTh . [[PBU.

Ponp MeTaninoB B UCTOpUM YeJIOBEYECKOM umMBUIM3auuu. HMcropus

OTCUYCCTBCHHOU qepHoﬁ MCTAJINIYPTHUH. COBpeMeHHOG MCTAJLIIYPTHYCCKOC
IIpOU3BOIACTBO.

HUcTopusi OTE€UECTBEHHOM UBETHOM METALUIypruu. Poiib MeTaninoB u

CIINIIaBOB B HAYYHOTCXHHUYCCKOM IIPOIpECCCE.

Koppo3sust MeTaioB U ciocoObl 3allIUTHl OT KOPPO3UH.
NuepTHBIE MIIK 0J1arOpOIHBIC Ta3Hhl.

Posxmaromue coimm — rajoreHsbl.

HcTopus miBEICKON CIIMYKH.
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TEMATHUYECKOE IINTAHUPOBAHHUE
[Ipu peanmuzanmu  couepxkanusi  o0UE0Opa3oBaTeNbHOM  yueOHOU
JTUCHUIUIMHBI « XUMUSD» B MpeJiesiax MOJArOTOBKHU CIEIUATUCTOB CPEIHETO 3BeHA
MaKkcHUMaibHasg yuyeOHas Harpy3ka o0y4aronIuxcsi COCTaBISET:

Kosau4yecTBo 4acoB Ha 0CBOeHHME TPOrPAMMBbI AUCHHUILIMHBI:

- MakcUMajbHas yueOHas Harpy3ka oOydaromierocs 162 yaca, B TOM 4YHCIIe:
- 00s13aTeIHLHON ayIUTOPHOM yueOHOM Harpy3ku obydarornerocs 108 gacos;
- BHEAyJIUTOPHOHN caMOCTOATEIBHON paboThl oOydatomerocs 54 Jaca.

TEMATHUYECKHUMA IIJIAH

Bunx yueOHoil padoThl

KoanyecTBo 4acos

AynutopHblie 3aHsaTusA. Coaep:kaHnue 00ydeHus

1. Opranuueckasi Xumus

50

1.1. IIpenmer opranuyeckoil xumun. Teopus cTpoeHus
OpPraHN4YeCKHUX COCIUHEHUH

4

1.2. IlpenenbHble yraeBOAOPOIbI

1.3. DTwiIeHOBBIC U INEHOBBIC YIIEBOJIOPOIBI

1.4. AuetruneHoBbI€ YII€BOJIOPOIBI

1.5. Apomaruueckue yriieBogopoJibl

1.6. IlpupojaHbIle HCTOYHUKH YTIEBOJOPOIOB

1.7. T'mapokcuibHBIC COCITMHCHUS

1.8. Aubaeruisl ¥ KETOHBI

1.9. KapOoHOBBIC KHCIOTHI U MX MIPOU3BOTHBIC

1.10. VYruesonasl

1.11. AMWHHBI, aMUHOKHUCIOTHEI, O€IKHU

1.12. Aszotcoaepikamiue reTepounKINIESCKUE COCTHHECHUS.

HYKJ'IGI/IHOBI)IG KHCJIOTHBI

N IOIDRINDNN D

1.13. buonormueckud akTUBHBIE COEIUHEHUS

(o]

2. OOmias ¥ HEeOpraHMYeCKast XUMHS

a1
oo

2.1. XuMHsi — HayKa 0 BeHIeCTBaxX

2.2. CtpoeHue aToMa

2.3. Ilepuoauuecknuii 3axoH u I[lepuoguyeckas cucrema
XAMHUYECKHUX DJIEMEHTOB
. . Menneneena

DN

2.4. CtpoeHue BellecTBa

2.5. llonumepsnl

2.6. lucnepcHble CUCTEMBI

2.7. XuMH4ecKue peakiuuu

2.8. PacTBOpHI

2.9. OKHCAUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU.
DJIEKTPOXUMHUYECKHE MTPOLECCHI

OO INN|IO

2.10. Knaccudukanus Beniects. [IpocTrie BemecTBa

N

2.11.0cHOBHBIE KJIaCChl HEOPTAHUYECKUX U OPTaHHUYECKUX
COEIMHEHUN

(o]

2.12. XuMus 3JIeMEHTOB

2.13. Xwumud B )KHU3HU 00IIECTBA

HToro

108

BHeayauTopHas camocTosiTeJibHasi padoTa
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[ToaroToBKa BHICTYIJICHUH MO 3aJlaHHBIM T€MaM, JOKJIaa0B, 54

pedepaToB, 3cce, HHANBUIYAIBHOTO MPOEKTA C UCTIOJIH30BAHUEM
MH(QOPMAIMOHHBIX TEXHOJOTUN U JIP.

IIpomedsicymounas ammecmayus 8 (popme 3K3aMeHd

Bcero

162

XAPAKTEPUCTHKA OCHOBHbBIX BU/10B
YYEBHOMU JEATEJBHOCTHU OBYYAIOIINXCA

Conepxanmne o0yueHus

XapakTepucTuKa OCHOBHBIX BUJIOB NEeATCIBHOCTH
00y4Jaronmxcs

Baxueiimue XuMHUECKUE
HOHATHA

YMeHHe naBaTh ONpPEACICHHE W ONEPUPOBATH CICIYIOIUMHU
XUMHUYCCKHUMHU TIOHATUAMU: BCIICCTBO, XUMHAYECKUHU 3JICMCHT,
aTOM, MOJIEKYJIa, OTHOCUTEIbHBIC aTOMHAas M MOJICKYJIsIpHas
MacCCbl, HOH, aJlJIOTPOIIKd, H3O0TOIIbl, XHMHYCCKasA CBA3b,
AJIEKTPOOTPUILIATEIIBHOCTh, BAJICHTHOCTD, CTCIICHb OKUCIICHHUS,
MOJIb, MOJISIpHAsT Macca, MOJSPHBIH 00beM ra3000pa3HbIX
BCIECTB, BEHIECTBA MOJICKYJISIPHOTO M HEMOJICKYJISIPHOTO
CTpOCHHUA, pPacCTBOPEI, QJICKTPOJIUT n HCEOJICK-TPOJIUT,
AJICKTPOJIMTHYCCKAs] JUCCOIMALNsI, OKUCIUTEIbh M BOCCTa-
HOBHUTEJIb, OKHCICHUE U BOCCTAHOBJICHHE, TEIIOBOM 3(deKT
peakIuu, CKOpPOCTh XHUMHUYECKOW  peakluH, Karalus,
XUMHUYECKOE paBHOBeECHE, YTIIEPOTHBIN CKeJIeT,
(GyHKIIMOHAIBHAS T'PYIINA, H30MEPUs, TOMOJIOTHUS

OCHOBHBIE 3aKOHBI XUMHUH

dopMynUpOBaHUE 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB U
MOCTOSIHCTBA COCTaBa BEILIECTB.

YcranoBka MIPUYUHHO-CIIEICTBEHHOM CBSI3U MEXIY
COJICPKAHUEM OTUX 3aKOHOB W HAINKMCAHUEM XHUMUYECKHUX
(GhopMyIlI U ypaBHEHHUH. Y CTaHOBKA ABOJIIOIIMOHHON CYIIHOCTH
MEHJIEJIE€EBCKOMN u COBPEMEHHOU (hopMyITHpPOBOK
nepuoauueckoro 3akoHa J[[. M. MenneneeBa. OObsicHeHHE
(U3UUECKOT0 CMBICIA CUMBOJIHMKH TMEPHOAMYECKON TaOIHIIBI
xumuueckux osnaementoB J[. WM. MengeneeBa (HOMeEpoOB
dJIEMEHTa, Nepuoaa, TPYINNbl) U YCTAHOBKA MPUUYUHHO-
CIEICTBEHHOW  CBA3M  MEXJYy CTPOCHHEM aToMa |
3aKOHOMEPHOCTSIMM  HU3MEHEHHUsS CBOMCTB DJJIEMEHTOB U
00pa30BaHHBIX MU BEIIECTB B IEPHUO/IaX U TPyIMax.
XapakTepuCcTUKa IEMEHTOB MaJbIX U OOJBIIUX MEPUOIOB 1O
nx nonoxeHuro B Ilepmommueckon cucreme J[. WM.
Menpneneena

OCHOBHBIE TEOPUU XUMUU

VcTanoBka 3aBHCHMOCTH CBOMCTB XHMMHUYECKHUX BEIIECTB OT
CTPOCHHUS aTOMOB OOpa3yHIIUX HUX XHMHYECKHX DJIEMCHTOB.
XapakTepUCTHKa BaXXHEUIIUX THUIOB XUMHYECKHX CBSI3EH M
OTHOCHUTEIILHOCTH 3TON THIIOJOTHH.

OO0bsAcHEeHHE 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS KPUCTATIUYECKUX PEIIETOK.

DopmMynupoOBKa OCHOBHBIX MOJIO)KEHU U TEOpUHU
AJIEKTPOIUTUYECKON AUCCOIMALIMUA U XapaKTepUCTHUKA B CBETE
ATON TEOPUU CBOMCTB OCHOBHBIX KJIAaCCOB HEOPTaHHMYECKHUX
COCIUHEHU.

DOpMyIHUPOBKA OCHOBHBIX IMOJIO)KEHUHA TEOPUH XUMHYECKOTO
CTPOEHHUSI OPTraHUYECKUX COCAMHEHUNW M XapaKTEPUCTHKA B
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CBETE€ OTOM  TEOpUHM  CBOMCTB  OCHOBHBIX  KJIAacCOB
OPraHNYeCKUX COCIUHEHHUI

Baxueiimue Bemecrsa u
MaTepuabl

XapakTepucTUKa COCTaBa, CTPOCHHS, CBONCTB, MOJYyUYCHUS U
npumMeHenuss BaxkHeumux wmeramwioB (1A u 1A rpynm,
aJIOMHUHUS, XKeje3a, a B €CTECTBEHHO-HAy4YHOM IMpoduie u
HEKOTOPBIX -3JIEMEHTOB) U UX COCAUHCHUM.

XapakTepucTuKa COCTaBa, CTPOCHUS, CBOWUCTB, MOJY4YCHUS U
npumMenenus Baxueilmux HemetamwioB (VIIIA, VIA, VA
rpynm, a Takxke a3zota u (ocdopa, yriepoga U KpemHUS,
BOJIOPOJIa) M HUX COCAUMHEHUM. XapaKTEpUCTHUKA COCTaBa,
CTPOEHHUS, CBOMCTB, MOJYYECHUS U NMPUMEHEHUS BaKHEHUIIHNX
KJIACCOB YTJIEBOJOPOJOB (QIKAHOB, IHKJIOAIKAHOB, AJIKCHOB,
aJKUHOB, apeHoB) M HX Hauboyiee 3HAYUMBIX B
HapOJHOXO3SIIICTBEHHOM TIAHE MPEICTAaBUTENCH.
AHanoruyHas XapakTepUCTHUKA BaXXHEUIIMX MpeacTaBUTENCH
JIPYTUX KJIAaCCOB OPraHMYECKUX COCAMHEHHI: MeTaHola W
9TAaHOJa, CJIOXHBIX J(GUPOB, KUPOB, MbII, aJIbACTHUIOB
(bopmanpaeruoB M ameTalbleruaa), KETOHOB (aleToHa),
KapOOHOBBIX KHUCIOT (YKCYCHOW KHCIOTHI, ISl €CTECTBEHHO-
HAay4yHOro mpoduias TPEeACTaBUTENICH JAPYrUX  KIACcCOB
KHUCIIOT), MOHOCaXapuJi0B (TIII0KO3BI), caxapuaoB
(caxapo3spl), monmcaxapuaoB (Kpaxmala H IICJUIIOJIO36I),
aHWUIIMHA, AMHMHOKMCIOT, O€JIIKOB, HMCKYCCTBEHHBIX W
CHHTETUYECKUX BOJIOKOH, KAy4yKOB, IIACTMACC

XHUMHUYECKUN SI3BIK "
CUMBOJIUKA

HUcnonbzoBanue B yueOHOM U mpodeccuoHalbHOMI
NEeSITeIbHOCTH XUMUYECKUX TEPMHUHOB U CUMBOJIMKH.
Ha3zBanume wu3ydeHHBIX BELIECTB 1O TPUBHUAIBHOM WU
MEXJIYHApOJHOW HOMEHKJAType M OTPa)KEHHME COCTaBa 3TUX
COEJIMHEHUHN ¢ TOMOIIBI0 XUMUYECKUX (HOpMYI.

OTpaxkeHne XMMHYECKHUX MPOILECCOB C MOMOIIbI0 ypaBHEHHUH
XUMHUYECKHX PeaKHnil

XUMUUYECKUE peakuu

OO0bsacHeHHne CYLIHOCTH XAMUYECKHUX MIPOILIECCOB.
Knaccudukanus XUMHYECKHX pEakuid MO0 pa3TudHbIM
NMpU3HAKaM: YHCIYy W COCTaBy TMPOIAYKTOB W pEareHTOB,
TerioBoMy  3(ddekTy, HampaBleHHIo, (¢daze, HaIUUYHUIO
KaTajau3aTopa, U3MEHEHUIO CTENEeHEH OKMCIIEHHUS 3JIEMEHTOB,
00pa3ymomux BeIiecTBa.

VYcraHoBKa MpPU3HAKOB OOILIEr0 M Pa3jMyHOrO B THUIOJIOTHUH
peakuuil 1Jis HeOpraHUYeCKOM U OpraHUYeCcKOl XUMHH.
Knaccuduuukanus BemecTB M NPOLECCOB C TOYKU 3PEHHUS
OKHCIIEHUS-BOCCTAHOBJICHHUS. CocraBnenue ypaBHEHUH
peaKLuil ¢ MOMOIIbI0 METO/1a 3JIEKTPOHHOT 0 OajaHca.
OObsicHeHHEe 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakiuu U
MOJIOKEH WS XHMHYECKOTO pPaBHOBECHS OT pa3IMYHBIX
¢dakTOopoB

XUMHYECKUN
IKCHEPUMEHT

BreImosiHEHWE  XHUMHUYECKOTO  JKCIEPUMEHTa B IOJTHOM
COOTBETCTBHUH C IIpaBUiIaMu 0€30MaCHOCTH.

Hab6aronenue, dukcanuss W OMUCAHWE  PE3yIbTATOB
MPOBEJICHHOT0 YKCIIEPUMEHTA

Xumuueckasi nHpopmanus

[IpoBenenne  CamMOCTOSATENBHOTO  TMOMCKA  XMMHYECKOU
MHPOPMAIIUK C HCMIOJb30BAaHUEM pPa3TUYHBIX HCTOYHHKOB
(Hay4YHO-TIOMYJSAPHBIX U3JaHUH, KOMITBIOTEPHBIX 0a3 aHHBIX,
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pecypcoB UHuTepHera). Mcmonap3oBaHHE KOMITBIOTEPHBIX
TEXHOJNOTUH 1t 00paboTKM U mepegadyd XUMHUYECKOU
nHpOPMALUK U €€ MPEACTABICHUsS B pa3IuyHbIX hopMax

PacyeTsl mo XuMMHYEeCKHMM | YCTaHOBKa 3aBUCHUMOCTHU MEXIY KayeCTBEHHOU "
dbopmMmysiaM U ypaBHEHHSIM KOJIMYECTBEHHOM CTOPOHAMH XHMHYECKHX OOBEKTOB U

IIPOLIECCOB.
Pemienue pacueTHhIX 3ajJad MO XUMHYECKUM (opmynam u
ypaBHEHUAM

[IpodunbHoe u mnpodec- | OObsACHEHHE XUMUYECKUX SBJICHUM, MTPOUCXOASUIUX B

CHOHAJIbHO 3HAYUMOE | IPUPOJie, OBITY U Ha MPOU3BOJICTRBE.

coJiep>KaHHue Onpenenenue BO3MOXHOCTEH NPOTEKAHUS  XUMHYECKUX

MIPEBPALLEHUI B PA3JIMYHBIX YCIOBHUSIX.

CobOuroieHre mpaBUJl DKOJOTUYECKU TPAMOTHOTO TOBEACHUS
B OKpY>Karolieu cpene.

OreHka BJIMSHUS XUMHYECKOTO 3arpsA3HEHUs] OKpYKalolleh
CpCAbl HA OpraHMU3M YCJIOBCKA U JPYTHC )KUBLIC OPraHU3MEI.
Coburoienre mpaBuil 6€30MacHOTO 00paIIeHHs C TOPIOYNMHU U
TOKCHYHBIMH BEIIECTBAMH, JIAOOPATOPHBIM OOOPYIOBAHUEM.
[ToaroToBka pacTBOPOB 3aJaHHOIN KOHLIEHTpAMU B OBITY U Ha
MIPOU3BOJICTBE.

Kputnueckas OIlCHKA JIOCTOBEPHOCTH XUMHUYCCKOU
nH(opManum, MOCTYMarMe U3 pa3HbIX HCTOYHUKOB

YUYEBHO-METOANYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECHEYEHUE MPOI'PAMMBI YYEBHOM
JAUCHUITIIUHBI «XUMMU SI»

OcBoeHue nporpaMMbl Y4e€OHOU IUCHMIUIMHBI «XHUMHS» TpeAnoiaraet
HalluuMe KaOWHeTa XUMHUHM C Jabopatopueil u JabOpaHTCKOM KOMHATOM, B
KOTOPOM HMEETCS BO3MOYKHOCTh 00€CIeYUTh CBOOOAHBIM JocTyn B MHTEpHET
BO BpeMs Yy4eOHOro 3aHATHS U B TMEPHOJ BHEYYEOHOW NESATEIbHOCTH
oOyJarommuxcs.

[Tomemenue  kabuHeTa  JOJDKHO  YAOBJIETBOPATH  TPEOOBAHUSIM
CanurapHo-snuaeMuosiornueckux npasuia U HopmaTuBoB (CanlluH 2.4.2 Neo
178-02) u ObITH OCHAIIEHO TUIIOBBIM 00OPYAOBAHUEM, YKA3aHHBIM B HACTOSIIIUX
TpeOOBaHUSAX, B TOM UHCJE CIEIUaJIU3UPOBAHHON yuyeOHOU Mebenbio u
cpeacTBaMu O0yYeHHUs, TOCTATOYHBIMHU JJIsl BBITIOJTHEHUSI TPEOOBAHUN K YPOBHIO
MOJITOTOBKU O0YYarOIIUXCS.

B  kabunete JOKHO  OBITh  MYJbTUMEIUUHOE  00OpYJIOBaHHUE,
MOCPEJCTBOM KOTOPOI'O YYACTHUKU 00pa3oBaTENbHOr0 IMpolecca MOryT
POCMAaTpPUBaTh BU3yaIbHYIO HH(POpMAIMIO IO XMMHH, CO3JaBaTh MPE3CHTAIUH,
BUECOMATEPHUAIIBI U T. .

B cocraB y4eOHO-METOIMYECKOTO M  MaTepHaTbHO-TEXHHUYECKOTO
OCHAIeHUs] KaOWMHETa XUMHUHU BXOJIAT:

HaTypajibHble OOBEKThI, MOJEIH, NpPUOOPHI U HAOOPBHI 1A
MOCTAHOBKH JIEMOHCTPALIMOHHOTO U YYEHUUYECKOTO SKCIEepUMEHTa (KOJUIEKIHUS
yI0OpeHui, MapoCTEpKHEBBIE MOJEIHN MOJIEKYJI, Ja00OpaToOpHas NoCy1a)

neyaTHble U HKPAHHO-3BYKOBBIE cCpelcTBa OO0yueHus (IpUHTED,
IIPOEKTOP, 3KpaH AJIs IPOEKTOPA, 3BYKOBbIE€ KOJIOHKN);
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CpeACTBa HOBBIX WH(GOPMAIMOHHBIX TEXHOJOTHH (TIEPCOHATBHBIN
KOMIIBIOTEP, MOHUTOP, YJBT JJIs1 IPE3EHTALIHI)

PeakTuBbl (TUApPOKCUJ HATPHUsA, TUIPOKCHUJA Kajus, THUIPOKCH]
KaJbI[Ms, CEpHas KHUCJIOTa, a30THAas KHUCIOTa, COJSHAs KHUCIOTa, napadul,
okcua meau (II), cyaedar menu (II), meanas mpoBosoka, MepMaHraHaT KaJus,
XJOpH Kaius, alllOMHHUM (TpaHyJsbl),Melb (TpaHyJibl), HUHK (TpaHyIIbI,
MOPOIIIOK), cepa, KpacHbIi (pocdop, cyabdar HaTpus, CyabGUT HATPUSI, XJIOPHU]L
aTIOMHUHUSA, XJI0pua Oapwusi, Woauna kamus, xjgopua menu (1), xmopuna numHka,
podanuj Kanusi, 3TaHol 95% BOAHBIN pacTBOpP HACHIIIEHHBIA pacTBOp Opoma
(bpoMuass Boma), MPOMAHTPUON (TIAULEPHUH), AUXpPOMAT Kaiaus, (opMaiuH,
aMMHAYHBI pPacTBOpP OKCHAA cepedpa, TUIAPOCYIh(GOUT HATpHUs, 3TaHOBAS
KHCJI0Ta, (eHoNAPTaTIenH COUPTOBOM PacTBOp, YHUBEpCAJbHAS WHIWKATOPHAS
Oymara, METUJIOBBI OpaHXEBbIM, TJIIOK03a, Caxapo3a, aHWJIMH, XJIOPpHUJL Keje3a
(1), anTeunsiii GopMmanuH, IIaBejacBas KUCIO0Ta, KapOWJ Kajblds, Ba3eluH,
napadun).

NepeYHU OCHOBHOM U JOTIOJTHUTEIbHOU Y4eOHON TUTEpPATYPHI;

BCIIOMOTaTeIbHOE 000PYI0BaHUE U UHCTPYKIIUU;

oubnmuoreunsii  poun (labpuenan O.C, Ocmpoymos H.I,
Ocmpoymosa E.E. u oOp. Xumus nna mnpodeccuid U crenraibHOCTEH
€CTECTBEHHO-HAYYHOTO TIPOUIIA)

B Oubnuoreunsiii ¢GoHI BXOASIT YYEOHUKHM U Yy4EOHO-METOJMYECKUE
koMIuiekThl (YMK), pexomeHj0BaHHbIE WJIM AOMYLIEHHBIE JIJIl UCIOJIb30BaHUs,
peanu3yoimux 00pa3oBaTEIbHYIO IPOTPaMMYy CPEHEro 00IIero 00pa3oBaHus.

B mpomecce ocBoeHuss mporpaMMbl Y4eOHOW JUCLHUILIMHBI «XHUMHS»
oOyyarouecs JOJDKHbBI HMMETh BO3MOXKHOCTh JOCTYNa K 3JEKTPOHHBIM
y4eOHBIM MaTepuajaM M0 XUMHUHU, UMEIOIIUMCS B CBOOOJHOM JOCTyIE€ B CETH
HNHuTepHeT (37E€KTPOHHBIM KHUTaM, MpPaKTUKymMaM, TecTtaMm, Marepuainam EI'D u

ap.).
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