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IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS YYEBHOTI'O IPE/IMETA
B xone nsyuenuns xumunu B 10 Kiacce BBITYCKHHUK MOJYYUT BO3MOYKHOCTh HAYYUTHCA :

NOHUMAMb BadiCHeluue Xumuyeckue NOHAMUs: BEIIECTBO, XUMUYECKUN SJIEMEHT,
aTOM, MOJIEKYJIa, OTHOCHUTEJIbHBIC aTOMHAsI U MOJIEKYJIIpHAs MacChl, XUMHUYECKasi CBSI3b,
ANEKTPOOTPULIATENBHOCTD, BAJIEHTHOCTD, BEIIECTBA MOJEKYJSIPHOIO U HEMOJEKYISPHOTO
CTPOEHHUS, XUMHUYECKOE CTPOEHHE, YIJIEPOJHBIA CKEJEeT, MOJEKYJsipHas Qopmyia,
CTpyKTypHas hopmyna, GyHKITMOHATBHAS TPYIIa, U30MEPHUSI, TOMOJIOTHS;

OCHOBHblE 3AKOHbI XUMUU: COXPAHEHUS MAacCChl BEIIECTB, IOCTOSHCTBA COCTABa,
MEPUOJINYECKUI 3aKOH,;

OCHOBHble Meopuu XuMuu: XUMHYECKOM CBS3U, DJIEKTPOJIUTUYECKOW JIHCCOLMALUH,
CTPOEHHS OPTaHUYECKUX COEAUHECHUN;

sadiCHeliuUe 8euecmea U Mamepuaisbl: METaH, dTHICH, alleTUJICH, O€H30J1, ’TaHOJ, JKHUPHI,
MbLJIa, TJIFOKO3a, caxapo3a, KpaxMall, KJIeTJyaTKa, OeJIKH, HCKYCCTBEHHbIE M CHHTETHUECKHUE
BOJIOKHA, Kay4yKH, IJIACTMACCHI;

BBIITYCKHUK HAYYIHTCS

Ha3vl6amb  W3YYCHHBIC  BEIIECTBA 10  «TPUBHAJIBHOW» WM  MEXIyHApOIHOMU

HOMEHKJIAaType;

onpedensams. BaJICHTHOCTh W CTEMECHb OKHCICHUS XHUMHYCCKHX JJIEMEHTOB, THII

XUMHYECKOW CBSI3M B COCAMHCHMSX, 3apsil MOHA, , OKHUCIUTEIb U BOCCTAaHOBUTEID,

MPUHAJICKHOCTD BEIIECTB K PA3JIMYHBIM KJIacCaM OPraHMYECKUX COCIUHECHUN;

Xapakmepu3oeamy.  CTPOCHUE U XHUMHUYECKHE CBOMCTBA HM3YYEHHBIX OPraHUYECKHUX

COCIUHCHUM;

00bACHAMY: 3aBUCUMOCTh CBOWCTB BEIIECTB OT HUX COCTaBa W CTPOCHUS; MPUPOIY

XUMUUYECKOH CBA3M ( OIMHAPHOMU, TBOMHOMN, TPOUHOM) ;

BbINOJIHAMb XUMUYECKUL IKCNepuMeHm TI0 PAClO3HABAHUIO BAXKHEUIIIMX OPraHUYECKUX

BEIIIECTB;

npoeooUms CaMOCTOSITEIbLHBI MOUCK XUMUYECKOM HH(pOpMAIUU C HCIOJIb30BAHUEM

Pa3IMYHBIX MCTOYHUKOB (HAyYHO-TIOMYJSIPHBIX W3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX,

pecypcoB MHTepHeTa); HCIOJIB30BaTh KOMIIBIOTEPHBIC TEXHOJOTHU JUIsi OOpabOTKH U

nepeayn XUMUIECKOW HH(pOpMAITUU U ee TIPEACTaBICHUs B Pa3IUYHbIX popMax;
HCIIOJL30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUSI B MPAKTUUECKON JEATENbHOCTU U

ITOBCCIHCBHOM KM3HU JIJIS:

00BICHEHUS XMMHUYECKUX HBJ’IGHHﬁ, IMPOUCXOIAIINX B IIPUPOIC, 6I)ITy " Ha IIPOU3BOACTBC,

ONpCACIICHUA BO3MOXHOCTHU IPOTCKAHUA XHWMHWUYCCKUX npeBpameHHﬁ B Ppa3IMYHBIX
YCIOBUAX U OLOCHKHU UX HOCHGHCTBHﬁ;

HKOJIOTHYECKU TPaMOTHOTO TIOBEICHHSI B OKpYKaloLIEeH Cpelie;

OLICHKH BJIIMAHHA XUMHUYCCKOI'O 3aIrpA3HCHUA 0pr>1<a}0mel71 CpCAbl HA OPraHHU3M YCJIOBCKA
" JPYTHUC )KUBBIC OPTraHNU3MBbI;

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA YYEBHOI'O IIPEJMETA B X0J€ H3Yy4YCHHS
xumuu B 11 Kitacce BBITYCKHHUK HAYYUTCS :



- OIpCaACiATh NPUHAMICIKHOCTD HCOPIraHMYCCKHMX BCHICCTB K OAHOMY H3 HM3YUYCHHBIX
KJIaCCOB/Fp}/HH: METAJIJIBI U HEMETAJIJIBI, OKCHUJbl, OCHOBAaHUA, KUCJIOTHBI, COJIH,

- COCTaBJIATH (I)OpMy.HBI BCIICCTB 110 NX HA3BAHUAM,
- OIpCaACIIATD BAJICHTHOCTD U CTCIICHDb OKHCJICHUS 3JICMCHTOB B BCHICCTBAX

- COCTaBJIATh (HOPMYJIBI HEOPTaHMYECKUX COCAMHEHUM 110 BAJICHTHOCTSM W CTEICHSIM
OKHCJICHHS 3JIEMEHTOB, a TaK)Ke 3apsijiaM MOHOB, YKa3aHHBIM B TaOJIMIIE PaCTBOPUMOCTH
KHCJIOT, OCHOBAaHHMI M COJICH;

-OOBSICHSITH 3aKOHOMCPHOCTHU M3MCHCHHUA CI)HSI/I‘ICCKI/IX U XMMHUYECKHUX CBOMNCTB IMPOCTBIX
BCIICCTB (MeTaJ'IJ'IOB u HCMeTaJ'IJ'IOB) N UX BBICHINX OKCHOOB, 06p330BaHHLIX QJICMCHTaMH
BTOPOI'0 U TPCTHCTO IICPUOIAOB,

- Ha3bIBaTh 00IME XUMHUYECKHUE CBOMCTBA, XapaKTEPHbIE AJI TPy OKCUAOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

- Ha3bIBATh O6H_[I/Ie XUMHUYCCKHUEC CBOﬁCTBa, XapaKTCPHBIC MOJI KaXKA0ro M3 KJIIacCoOB
HCOPraHNYCCKHX BCIICCTB: KHUCJIOT, OCHOB&HHI?I, COJIGﬁ;

-IPUBOJIUTh ~ TPUMEPHl  PEAKLHM, MNOATBEPKIAIOUIMX  XUMHYECKHME  CBOMCTBa
HEOPraHUYECKHUX BEHIECTB: OKCUIOB, KUCIIOT, OCHOBAHUM U COJIEH;

- onpeacisiTb BCHICCTBO-OKUCIIMTCIIb WM BCHICCTBO-BOCCTAHOBHUTCIIL B OKHUCIMTCIBHO-
BOCCTAHOBHUTCIIbHBIX PCAKIIUAX

- COCTaBJIATh OKHCJIMTEIIFHO-BOCCTAHOBHUTEIBHBIN OajtaHc (I[J'IH HN3YUYCHHBIX peaKHHﬁ) 110
MNpCAJIOKCHHBIM CXEMaM peaKuHﬁ;

- IPOBOAWTH Ha60paTOpHBI€ OIIBITHI, MOATBCPKAAOIUE XUMHUYCCKHC CBOMCTBA OCHOBHBIX
KJIaCCOB HCOPTaHNYCCKUX BCUICCTB,

- IPOBOJIUTH JIA0OPATOPHBIE OMBITHl IO TMOJYYEHUI0O M COOHMPAHUI0 Ta3000pa3HBIX
BEII[ECTB: BOJIOPOJA, KUCIOPOJAA, YIJIEKHCIIOrO ra3a, aMMHakKa; COCTaBIISATh YpaBHEHUS
COOTBETCTBYIOIINX PEAKLIAMN.

BLIHyCKHI/IK MMOJYYUT BO3SMOKHOCTD HAYIHUTBLCH:
- IPOTHO3UPOBATb XUMHWYCCKHUC CBOMCTBA BCUICCTB HA OCHOBC UX COCTaBa U CTPOCHUA,

- MPOTHO3UPOBATh  CIIOCOOHOCTh  BEIIECTBA  MPOSBIISITH  OKUCIHUTENIbHBIE  WJIU
BOCCTAHOBUTEIIBHBIE CBOMCTBA C YYETOM CTEIIEHEW OKHUCIJICHUS DJIEMEHTOB, BXOIAILIMX B
€ro COCTaB,;

-BbIBJIATH CYIICCTBOBAHHC FeHETUYECKON B3aHMMOCBSI3U MCKIY BCUICCTBAMU B pPALAY:
IMPOCTOC BEIICCTBO — OKCHUJ — IT'HAPOKCHI — COJIb,

- XapaKTepu30BaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOM M a30THON KHUCIIOT;



-IIPUBOAUTH IPUMEPHI YPABHEHHMM PpEAKLIHM, JIEKAIMUX B OCHOBE IPOMBIIUIEHHBIX
CIOCOOOB IOJIyYEHUsI aMMHUaKa, CEPHOM KUCIIOTBI, UyTyHa U CTaJIH;

- ONUCHIBaTh (U3UUECKUE U XUMHUYECKHUE MPOILIECCHI, SBISIOMIMECS YaCThIO KPYyroBOpOTa
BEIIECTB B IIPUPOJE;

OpraHu30BbIBATDL, IPOBOANTH YUCHUYCCKHUC ITPOCKTHI 110 UCCIICTOBAHNUTIO CBOMCTB BCIICCTB,
HMCIOIMNUX BAXKHOC ITPAKTHYICCKOC 3HAYCHUC.

Conepskanue yueOHOro npeamera, kypeca 10 kiaace
Beenenue (1 4)

Metonel HayyHoro mno3HaHus. HaOmonenue, mpenmnosioxkenue, runoresa. Ilonck
3aKoHOMepHOCTer. HayuHslil 3xcriepuMeHT. BeiBog.

HemoncTpanuu. BuneodparmeHTsl, cinaiabl ¢ ©300paxeHUusIMU
XUMUYECKOH 1abopaTopuu, MPOBEICHUS XUMUYECKOTO KCIIEPUMEHTA.
Tema 1. Teopusi cTpoeHMsI OPraHUYeCKUX coeqMHeHui (34)

Teopus cTpoeHus opraHudecKkux coenuHeHuii. [Ipegmer oprannueckon xumuu. Mecto u
3HAYEHHE OpPraHN4YeCKOM XHMHUHA B CHUCTEME €CTECTBEHHBIX HayK. BajleHTHOCTb.
Xumuueckoe crpoeHre. OCHOBHBIE IIOJIOKEHHUSI TEOPUU CTPOCHHUS OpPraHUYeCKUX
COCIMHEHUN. YTJIEPOJHBIM CKEJIET OPraHMuYecKOr MOJIeKysbl. KpaTHOCTh XMMHUYECKOH
cBs3u. M3omepus 1 n30MepBl.

Hemonctpauuu. I[InaBnenue, oOyriMBaHuEe M FOpPEHHUE OPraHUYECKUX BeliecTB. Mopenu
MOJIEKYJI IPEACTABUTENIEH PA3IMYHBIX KJIACCOB OPraHUYECKUX COCIUHEHUN.

JlaGopatopusbie onbITH. 1. OnpeneneHue 3IeMEHTHOTO COCTaBa

OpPraHMYECKUX coeAuHeHnd. 2. H3roroBneHne Moaened MOJEKYJI OpPraHHYECKUX
COCIMHECHUM.

Tema 2. YriieBoaopoabl 4 X NPUPOAHBbIE HCTOYHUKH (9 YacoB)
Aunkansl. [IpupoaHslil ra3, ero cocTaB U NPUMEHEHHUE KaK
VCTOYHUKA DHEPTUU U XUMHUYECKOTO ChIPbSI.

['omonornueckuit psia NpeAeabHbIX YIIIEBOAOPOAOB. M3omepus u
HOMEHKJIaTypa ajlkaHOB. MeTaH 1 3TaH Kak IPeICTaBUTEIN AJIKAHOB.

CBoiicTBa (ropeHue, peakluud 3aMelleHus, NUpoJu3, AeruapupoBanue). [Ipumenenue.
Kpekunr u  u3omepusanusi  ajdkaHOB.  AJIKAJIbHBIE-  paguKaibl.  MexaHu3Mm
CBOOOJTHOPAIUKAIBHOTO TaJIOT€HUPOBAHUS AJIKAHOB.



AJKeHBI. DTHIICH KaK MPEeCTaBUTENb alIKeHOB. [lodydeHne 3TuieHa B MPOMBIIUICHHOCTH
(mermapupoBaHue dTaHa) U B JabopaTopuu (neruaparaius stanona). CBoiicTBa (ropeHue,
OpoMUpOBaHUE, TUAPATALINS, TIOTUMEPHU3ALMS, OKUCIEHHE pacTBOpoM KMnO4)

u npumeHeHue ostwieHa. [lomudtunen. Ilponunen. CrepeoperyisipHOCTb MOJIUMEPA.
OCHOBHbIE  TOHATHS  XUMHUU  BBICOKOMOJICKYJIPHBIX  COeAMHEHUW.  Peakuun
MOJIMMEPHU3ALIIH.

Jlvensl. byTagyeH 1 U30IpeH Kak IPeACTaBUTENIN JUCHOB.

Peakiuu nmpucoeMHEHHUS C y4YacTUEM COMNPSDKEHHBIX JHEHOB  (OpoMHpOBaHUE,
MOJIMMEPU3ALMSA,  THAPOraJOr€HUPOBAHMUE, THJIPUPOBAHMUE). Harypanbubplii 1
CHUHTECTUYECKUMN KaydyKu. Pe3nHa.

AJIKUHBI . ALICTWICH KaK MpeJICTaBUTENb ankuHOB. [loydeHue aneruieHa KapOUIHbIM U
METaHOBBIM criocobamu. [lonyuenune

kapOuaa kaneiusa. CBoiicTBa (ropeHue, OpOMUpOBaHUE, THApaTaIus, TPUMEpHU3alus) U
MIPUMEHEHUE allCTUJICHA.

Apensbl. beH3on kak npencraButens apeHOB. COBPEMEHHBIE NPEACTABIEHUS O CTPOCHUU
oen3oua. CoiicTBa OeH30J1a (TOpeHUe, HUTPOBaHNE, OpPOMUPOBAHKE) U €0 IPUMEHEHUE.

HedT » 1 ciocoOsl ee nepepadbotku. CoctaB Hed-

ta. IlepepaboTka HepTU: TmEeperoHka U KpPeKUHI. PupOpMHHI HHU3KOCOPTHBIX
HepTenpoaykToB. [loHaTre 00 OKTaHOBOM UHCIIE.

HemoncTpanuu. ['opeHue Merana, 3TuiieHa, areTwieHa. OTHOIIEHWE MeTaHa, JTUJICHA,
areTwiIeHa U OC€H30Jla K pacTBopaM IepMaHraHara kanus u OpomHoil Boje. [lomyuenue
STUIJICHA peaKlrel JeruapaTainy 3TaHoja, alleTHIIeHa — THIPOJIN30M KapOuia KaJlblus.
Paznoxenne kaydyka Tpd HarpeBaHWHW, WCIBITAaHUE TMPOAYKTOB Pa3JIOKCHHS Ha
HernpenenbHocTh. Komnekmus o0pa3iioB Hed Ty U HeQTEPOTYKTOB.

JlabopaTopubie ombIThl. 3. OOHapyXeHUE HENPEEIbHBIX COCAUHEHUN B IHKUIKUX
Hedrenponykrax. 4. [lomydyenue u cBoiicTa anerusieHa. 5. O3HAKOMIICHHE C KOJUICKITUEH
<KHedT1h 1 mpoayKTH €€ epepadoTKu>>.

Tema 3. Kucsopoacoaep:kamue oprannyeckue coeauHenusi (8+1 uyac pesepBHOro
BpeMeHu=9 )

Crouptel. MeTaHON M 3TAaHOJ KakK MPEICTABUTENIN MPEAEIbHBIX OJTHOATOMHBIX CIUPTOB.
CaoiicTBa 3TaHona (TopeHue,

OKUCIICHHE B albleruj, aeruapatanus). Ilomyuenune (OpoKeHHEM TJIIOKO3bI U
rujipaTtaiyeid 3TUICHA) U MPUMEHEHHME ASTaHOJia. DTWICHIJIMKOIb. [ JIUMIIepUH Kak eIne
OJIVH TPEJICTaBUTEIh MHOTOATOMHBIX CIUPTOB. KauecTBeHHas: peakiysi HA MHOTOATOMHBIE
CITUPTHI.



®enon. [Monydyenne GpeHona u3 kamMmeHHOro yrisi. KaMeHHBII yroiib U ero Ucroyib30BaHHuE.
KokcoBaHue KaMEHHOTO yTJIsl, BaXKHEHIIUE NPOAYKTHI KOKCOXUMHUYECKOIO MPOU3BOCTBA.

B3auMHoe BiMsHHE aTOMOB B MOJIeKyJie (eHoJsia (B3auMOJeHCTBUE C OPOMHOM BOJION U
ruapokcuaom Hatpus). [lonydenre u npuMeHnenue QpeHona.

Anpaerunpl. @opManabACTHIT U ALIETATBIACTH]T KaK MPEJCTABUTEIN anbaAeTuaoB. [loHsTHE O
ketoHax. CBoMCTBa (peakiys OKUCICHHS B KUCIOTY M BOCCTAHOBJICHUS B CITUPT, PEAKITUS
noJIMKoHIeHcanuu popmanbaeruaa ¢ perosom). [lomyuenue (oxuce-

HUEM CIIMPTOB) U IPUMEHEHUE (POPMAIIBIETUIA U alleTaIbACTUIa.
denonopopmanbaeTuaHbIE TUNIACTMACCHL. TepMOIIACTUYHOCTh U TEPMOPEAKTUBHOCTb.
KapOoHOBbIE KHCIOTHI.

chyCHaH KHCJIOTA KaK NPEaACTaBUTCIIb IIPCACIIbHBIX OATHOOCHOBHBIX Kap6OHOBBIX KHCJIOT.
CsoiicTBa yKCYCHOﬁ KHCJIOTBI (BSaHMOHCﬁCTBHC ¢ MCTaJlllaMH, OKCHAaMH

METaJIOB, THAPOKCHUIAMU METaUIOB U COJISIMU; peakius stepudukanuu). [Ipumenenue
YKCYCHOM KUCIIOTHI.

Crnoxuble 3¢upsl U Kupbl. CiioxkHbIE 3(DUPBI KAK MPOAYKTHl B3aUMOJECUCTBHS KUCIOT CO
cnupTamMu. 3Ha4€HHUE CIOXHBIX 3()HUPOB B MNPHUPOAE U KU3HU 4esoBeKa. OTaenbHbIe
IIpeACTaBUTE-

JU KUCIOT HWHOTO CTPOCHHS: OJICMHOBas, JIMHOJECBas, JHHOJICHOBAs, aKpHJIOBasd,
IaBesieBas, OCH30MHasl.

XKupsl kak cinoxHbIE YIPUPHI TIUIEPUHA U KUPHBIX KapOOHOBBIX KHCIOT. PacTuTenbHbIe U
KUBOTHBIE XKHUPBI, UX COCTaB. [ Maponm3 mim oMbuIeHHE XUPOB. Mbuia. CHHTETHYECKHE
motouue cpenctsa (CMC). Ilpumenenue xupoB. 3aMeHa )KUPOB B TEXHUKE HEMHILEBBIM
CBIPbEM.

Vrneonpl. Ilonatue 06 yrineBomax. ['Noko3a Kak TpeNCTaBUTENb MOHOCAXapHIOB.
[TonsiTue 0 NMBOMCTBEHHOW (PYHKIIMU OPTaHMYECKOTO COCTUHEHHUS Ha MpUMEpEe CBOMCTB
IJIFOKO3bl KAaK albpJerujla ¥ MHOIOAQTOMHOIO CIIMpTa — aipAeruaocnupra. bpoxeHue
TIFOKO3bl. 3HAaYEHUE U PUMEHEHNE TTI0KO03bl. DpyKTO3a KaK U30MEP TITHOKO3bI.

Caxapo3a Kak npejcraBuTenb gucaxapuaos. [Ipon3BoacTBo caxapa.
Kpaxman u nemirono3a Kak npecTaBUTeIN NoJucaxapuIoB.
CpaBHEHHE UX CBOMCTB M OMoorudeckas poiib. [[pumenenue atux

noJjarucaxapmuaoB.



JemoHcTpanuu. OkuciaeHue coupra B anpAeruja. KadecTBeHHbIE peakuMH Ha
MHoOroatomusle cnuptel. Komnexknms <KKamensslii yromns>>. Kosmeknus npogykToB
KOKCOXMMHUYECKOTO MPOU3BOACTBA

PactBopumMocTh eHONa B BoIe IpU OOBIYHOM TemIiepaType 1 HarpeBaHuu. KadecTBeHHbIE
peakuuu Ha ¢eHon. Peakuus cepeOpsHOro 3epkajna ajabAeruoB U INt0Ko3bl. OKHUCIEHHE
QJIBJIETUIOB U

TJIIOKO3bl B KUCJIOTY ¢ momomibio ruapokcuna meau (II). KauectBennas peakuus Ha
kpaxmain. Komneknus a¢pupubix macen. Kommekius

IJ1aCTMACC U U3J1eNNi U3 HUuX. KOJIeKIys NCKYCCTBEHHBIX BOJIOKOH
U U3AECITUN U3 HUX.

JlaGopatopubie ombIThl. 6. CBoiicTBa 3TWiOBOTO cnuprta. 7. CBoiicTBa riuiepuHa. 8.
CaoiictBa popmanbiaeruna. 9. CpoiictBa ykcycHol kuciotTel. 10. CoiictBa xupos. 11.
CpaBHEHME CBOMCTB pPAacTBOPOB MbUIA M CTHpaJIbHOro mnopomka. 12. CpoiicTBa
riroko3sl. 13. CBoiicTBa KpaxMmaia.

Tema 4. A3oTcoaep:kaimne OpranndecKue coequHeHus (84)

AMuHBI. MeTulaMMH Kak MpeICTaBUTENh alu(aTUYECKUX aMUHOB W aHWIMH — Kak
apoMatndecknx. OCHOBHOCTh AMHHOB B CPAaBHCHHH ¢ OCHOBHBIMH CBOWCTBAMH aMMHaKa.
AHWIVMH M €r0 CBOWCTBA (B3aUMOJCHCTBHE C COJITHON KUCIOTOW U OPOMHOM BOIOH).

B3anmHOEe BIMSAHHME aTOMOB B MOJIEKYJIaX OpPraHMYECKUX COCIMHEHUM Ha IIpuMepe
anunuHa. [lonyuenne anmnmna o peakunu H. H. 3ununa. [Ipumenenne annnuna.

AMMHOKHCIIOTHI. [JIMIMH W anaHWH KaKk NOPEACTABUTENIM IPUPOJHBIX AMHUHOKHUCIOT.
CBolicTBa aMUHOKHUCIIOT Kak aM(pOTEPHBIX OPraHUYECKUX COCIMHEHUN (B3aMMOJECHCTBUE
co menoyamMu W Kuciotamu). OCOOEHHOCTH JHCCOIMAIIMM aMHUHOKHCIOT B BOJHBIX
pactBopax. bumnonspueie wuoHbl. OOpa3oBaHHE MOJIUNENTUIOB. AMMHOKAIPOHOBAs
KHCJIOTa KaK MPEJCTABUTEIb CUHTETUYECKUX AMUHOKHUCIOT. IIoHATHE O CHHTETHYECKHX
BOJIOKHaX Ha MpUMeEpe KarnpoHa. AMHUHOKHUCIOTBHI B MPHUPOJAE, UX OMOJIOTUYECKAs POJb.
He3aMeHnMBblE aMUHOKHCIIOTHI.

benku. benku kak nonunentuasl. CTpykTypa OenkoBbIX MoJieKyd. CBoiicTBa OenkoB
(ropenue, THAPOIU3, LIBETHBIE PEAKIIMH ).

buonorudeckast posib O€JIKOB.
HyxnennoBsle kucinoTsl. HykJIeMHOBBIE KHCIIOTHI KaK

nonuHykineotuasl. Crpoenue nHykneoruaa. PHK u JIHK B cpaBHenun. Mx ponp B
XpaHEHUH W Tiepeniaye HacienacTBeHHoW nHpopManuu. [loHATHEe 0 TEHHOW WHXXEHEPUU U
OMOTEXHOJIOTHH.



['eneTnueckass CBA3b MEXIAy KiacCaMHM OpPraHMYeCKHX coenuHeHud. llonsartme o
IEHETUYECKOU CBSI3UM N€HETUYECKUX PsAIaX.

JemoHcTpauuu. B3anMoaencTBue amMMHuaka M aHWIWHA C COJISTHOM KHUCJIOTOM. Peakius
aHWIMHAa ¢ OpomHOM BojoW. JlokazaTenbCTBO HalIWuus (PYHKIMOHAIBHBIX TPYIIT B
pacTBopax aMHMHOKUCIOT. PacTBopeHue u ocaxaenue OenkoB. [[BeTHbIE peakiuu OEIKOB.
['openue nTuubero nepa u mepcrssHo Hutu. Moaens mosekyinsl [JHK.

HCpGXOI{I)I: 9TAHOJI — 9THJICH — 3THUJICHIVTIMKOJIb — OTHJICHITIMKOJLATMCIN (H), OTAaHOJI —
9TaHaJIb — 3TaHOBasA KHUCJIOTA.

JlabopaTtophsbie onbIThl. 14 CBOMCTBA OEITKOB.

[Ipaktnueckass pabora Ne 1. PemieHue skcrnepMMEHTaNbHBIX 3a7ad MO HICHTU(PHUKAINN
OpPraHUYECKUX COCANHEHUN.

Tema 5. Xumus u )ku3Hb (4 yaca)

[ImacTMaccs U BOIJOKH a. [lomumepusaiust 1 MOJTUKOHJICHCAIUS KaK CIIOCOOBI
MOJYYEHUS] ~ CUHTETHMYECKUX  BBICOKOMOJICKYJISIpDHBIX  coenuHeHuid.  [lomydeHue
HMCKYCCTBEHHBIX BBICOKO-

MOJICKYJISIPHBIX COCIMHEHUN XHMHUYECKON MoauduKanueld MPUPOJHBIX ITOJHMMEPOB.
CTpoeHHe OIMMEPOB: JTHHEWHOE, TIPOCTPAHCTBEHHOE, CETYATOC.

ITonsTHE O TITACTMAaccax. TCpMOHHaCTI/I‘-IHBIC U TCPMOPCAKTHBHBIC ITOJIMMCPHI. OTI[CJIBHBIG
npeaAcCTaBUTCIIN CHHTCTHUYCCKHUX n HCCKYCCTBCHHBIX IMOJIUMCPOB:
(beHOHO(I)OpMaHBI[CFI/II[HBIC CMOJIBI, ITIOJTMBUHUIIXJIOPHUI, Te(l)J'IOH, OEJITYyJIOU .

[loHaTHe 0 XMMHMYECKHUX BOJIOKHaX. HarypanbHble, CHHTETUYECKHE U HCKYCCTBEHHBIE
BoJIoKHA. Krnaccudukaiuss ©u  OTACNbHBIE MPEACTABUTEIA XUMHUYECKUX BOJIOKOH:
aneratHoe (TpualeTaTHBIA IIEIK) U BHCKO3HOE BOJIOKHA, BUHWIXJIOPUIHBIE (XJIOPHUH),
MOJIMHUTPUIIbHBIE (HUTPOH), OJIMAMUIHBIE (KalpoH, HAIIOH ), moJud(UpHBIE (J1aBCaH).

® e pw™meHT b. OepMEHTH KaK OHMOJIOTHYECKUE KaTalU3aTOPhbl OCIKOBON MPUPOJIBI.
[Tonstue o pH cpeapl. OcCOOEHHOCTH CTPOEHUSIU CBOWMCTB (CEJIEKTUBHOCTh U
3¢h(HEKTUBHOCTh, 3aBHUCHUMOCTh JEUCTBHS OT Temmeparypsl U pH cpembl pacTBopa)
(dbepMEeHTOB MO CpPaBHEHHUIO C HEOPTaHMYECKUMU Kartanu3zatopamu. Ponb dhepmMeHTOB B
KU3HEICATSILHOCTH JKHBBIX OPTaHU3MOB U TTPOU3BOJICTRE.

Buramunbel. Ilomatue o ButamMpHax. Buabl BUTaMHHHOM  HEJOCTAaTOYHOCTH.
Knaccuduxanus ButamuHoB. Butamun C Kkak npeACTaBUTENIb BOJOPACTBOPUMBIX
BUTAaMMHOB U BUTAMUH A KakK MPEJCTaBUTEIb JKUPOPACTBOPHUMBIX BUTAMUHOB.

['opmonsl. IlonstTne o0 TropMOHaxX Kak OWOJIOTUYECKHM AaKTUBHBIX BEIIECTBaX,
BBIIIOJIHAOIIUX ~ JHAOKPUHHYIO  PEryJsilUI0  JKU3HEACATEIIBHOCTH  OPraHUu3MOB.
BaxxHeiiline  CBOMCTBa  TOPMOHOB:  BbICOKas  (u3mosiornueckass  aKTUBHOCTb,



JUCTAHIIMOHHOE AecTBHE, ObICTpOe paspylieHue B TKaHAX. OTaeibHbIe MPEACTaBUTEIN
TOPMOHOB:

UHCYJIUH M anpeHanuH. [Ipodunakrtuka caxapHoro nuadera. [ToHsTHE O CTEPOUIHBIX
TOPMOHaX Ha MPUMEPE MOJOBBIX TOMOHOB.

JlexapctBa. JIekapcTBeHHAs XUMHUS:. AHTUOMOTUKU U TUCOAKTEPHO3.
Hapkotnueckue BemectBa. Hapkomanus, 6opb0a ¢ Helt 1 mpoduIakTuka.

Pemenne 3amad mo opranumdeckod xumuu. PemieHue 3agad Ha BBIBOA  (HOPMYIIBI
OPraHUYECKHUX BEILLIECTB 10 NPOAYKTAaM CTOPAHUA U MACCOBBIM JI0JISIM JIEMEHTOB.

Hemonctpauuu. Kosuiekuus miactMacc, CHHTETHYECKHUX BOJIOKOH M M3JCIUA U3 HUX.
Paznoxenue mnepokcuaa BOJOpOAa C IMOMOIIbIO MPUPOIAHBIX OOBEKTOB, COAEPIKAIIMX
Karanaszy (celpoe Mmsca, cbipoit kaptodens). Komnexkuuss CMC, copepkalux 3H3UMBI.
Ucnbitanue cpeast pactBopa CMC unaukaropHoit Oymaroid. Kosutekiusi BUTAaMUHHBIX
npenaparoB. HcmbelTaHue cpelbl pacTBOpa acKOpPOMHOBOM KHUCIOTHI WHIUKATOPHOU
Oymaroii. McnipiTanue anTeyHoro rnpenapara MHCyJIMHa Ha OeJIoK.

JlabopaTopHbie OMbITHL. 15. 3HaKOMCTBO B 00Opa3liaMu MIacTMacc,
BOJIOKOH M Kay4yKOB.
[Tpaktrueckast paboraNe2. Pacrio3HaBaHue MacTMacc U BOJIOKOH

Conep:xanne OBIIAS XUMMUSI. 11 KITACC

(1 4 B HEneMIO HA MPOTSHKEHUU YYeOHOTO Tojia U3 HUX 1 4 — pe3epBHOE BpeMs Bcero 34
yaca.)

Copneprxanue yueOHOTO MaTepuaia
Tema 1. Ilepuoanyeckuii 3aK0H U cTpoeHre aToma (4 4)

Otkpeitne [I. . MengeneeBsim Ilepuonnueckoro 3a koH a. IlepBble MONBITKU
KJIaccupuKalMd XUMHYECKUX DJJIEMEHTOB. BakHelilne TMOHITUS XUMHH: aToM,
OTHOCUTENIbHAA aToMHasg W MoJekyisipHag maccbl. Otkpeitvie . M. MenpaeneeBbiM
[Tepuoauyeckoro 3akona. [leproauueckuit 3akoH B popmynuposke . 1. Menneneena.

[lepnognueckas cucrema J[. 1. MenneneeBa. [lepnoauueckas cucrema [{. 1. Menneneesa
kaKk rpaduueckoe oroOpakenue Ileproguueckoro 3akoHa. Pa3nuuHble BapUaHTHI
[Tepuognueckoii cuctemsl. [leproapl u rpynnbl. 3HAYEHUE NEPUOAMYECKOTO 3aKOHA U
[Teprnoanuuecko CUCTEMBI.

Crpoenue atroM a. AToM — ciioxkHasg 4dacturia. OTKPBITUE DJIEMEHTAapHBIX YacTUIl U
CTpoeHHsl aTtoMa. fAapo aroMma: mpOTOHBI U HEUTPOHBL. M30Tombl. M30TONBI BOMOpOAA.
DOnexkTpoHbl. DIEKTPOHHAS 000J0YKa. DHEpreTudeckuit ypoBeHb. OpOwurtanu: s u p. d-



opbutanu. PacnpeneneHue 3IEKTPOHOB IO JHEPIETUYECKUM YPOBHSIM M OpOUTAISIM.
DNeKTpOHHBIE KOH(UTYpaIIMM aTOMOB XMMHUUYECKHX 3JIEMEHTOB. BajleHTHbIE BO3MOXKHOCTH
aTOMOB XMMUYECKHUX DJIEMEHTOB.

[lepuoguyeckuii 3akoH U cTpoe HUE atoM a. COBpPEMEHHOE TMOHSITHE XUMHUYECKOTO
aneMeHTa. CoBpeMeHHas  (QOpPMYJIMpPOBKA  MEpUOAMYECKOro  3akoHa. IlpuumHa
NEPUOJANYHOCTH B M3MEHEHUM CBOWCTB XMMHUYECKHX 3J1€MEHTOB. OCOOEHHOCTH 3aroi
HEHUSl HSHEPreTUUECKUX YpPOBHEH B DJIEKTPOHHBIX O0OJOYKAaXx aTOMOB IEPEXOAHBIX
3JIEMEHTOB. DIIEKTPOHHBIE CEMEWMCTBA AIIEMEHTOB: S- U p-3JIeMeHThI; d- U f-371eMeHTHI.

Jemonctpanuu. Paznuunbie hopmel [lepuoanueckoit cuctemsl J1. 1. Menaeneena.
Tema 2. Ctpoenne Bemectna (11)

KoBanentHas xumudeckas cBsi3b. [loHsITHE O KOBalleHTHOU CBsi3U. OOIIast 3JIEKTPOHHAS
napa. KpaTHOCTb KOBaJIEHTHOW CBSI3U. OJEKTPOOTPHUIATENBHOCTh. llepekpbiBaHue
AJIEKTPOHHBIX opOutanei. o- u 7n-cBa3u. KoBajeHTHas ToOJsipHAs W KOBaJIEHTHAas
HEMnoJIsIpHass XUMHUYeckue CBs3M. OOMEHHBIH M JIOHOpP- HO-aKIENTOPHBIM MeXaHWU3MbI
o0pa3oBaHMsl KOBAJICHTHOW CBS3U. BelecTBa MOJIEKYJISIPHOTO W HEMOJEKYISPHOTO
CTPOEHUS. 3aKOH ITOCTOSTHCTBA COCTaBa JIsl BEIIECTB MOJIEKYJISIPHOTO CTPOCHMUS.

MoHHAasXuMHIUYeECKas cB I3 b. KaTnoHbl 1 aHnOHBI. IOHHAsI CBSI3b U €€ CBOWCTBA.
HNoHHas cBsA3b Kak KpalHUM ClTydall KOBAJEHTHOU NOJISIPHOM CBsi3U. POpMyIibHAs €AUHALIA
BemiecTBa. OTHOCUTENBHOCTD JACIEHUS XUMUYECKHAX CBSI3E€H HA THUIIBI.

M e T a nnuyeckas XuMuye ¢ K ag cBA3 b. OOmme (U3MYEeCKUEe CBOMCTBA METAILIOB.
3aBHUCHMOCTh JJIEKTPOIIPOBOJHOCTH METAIOB OT Temmeparypbl. CrutaBel. UepHble H
[[BETHBIC CILIABHI.

A T p e raTHbI € COC TOSIHMS B € 1e CTB a. ['a3bl. 3akoH ABoraapo s ra3oB. MosapHbIN
00beM Ta3000pa3HbIX BEIIECTB (TIpH H. Y.). ZKUAKOCTH.

BonopoanasxumuueckascBs3b. BogoponHas cBs3b Kak 0COObI ciyyai
MEXMOJIEKYJIIPHOTO B3aUMOJEUCTBUS. MexaHu3sm ee o0pa3oBaHHs W BIUSHUE Ha
CBOMCTBA BellleCTB (Ha mpumepe Bojibl). Mcrnoab30BaHue BOJbI B OBITY M Ha MPOU3BO/ICTBE.
BHyTpumoieKkysipHas BOAOPOIHAS CBSI3b U €€ OMOJIOTUYECKas pOJib.

Tunbl kpucTamueckux pemerok Kpucrammmueckas pemerka. MloHHbIE, METAINTMYECKHE,
aTOMHbIE U MOJIEKYJISIpPHbIE KPHUCTAJUIMYECKUE pemeTrku. Asuiorponus. AmopdHbie
BEILIECTBA, UX OTINYUTEIbHBIE CBOKCTBA.

Uucteie BemecTBa ¢Me ¢ U CMECH U XUMUYECKHUE COCTUHEHNS. [ OMOTEHHBIE U
reTeporeHHble cMecu. MaccoBass U 00bEeMHasl JJOJIM KOMIIOHEHTOB B cMmecu. MaccoBas
nons mpuMmeceil. Pemenune 3amad Ha MaccoByr oo mpumeced. Kmaccudukarms
BEIIECTB MO CTEIEHU UX YUCTOTHI.



HNucnepcHubecucTe M bl [lousarue qucnepcHoit cuctemsl. [lucniepcHas daza u
nucnepcuonHas cpena. Knmaccudukanus nucnepcHbsix cucteM. KomouaHbie qucnepcHbie
CUCTEMBL. 30JI1 U reJu. 3HAYEHUE JUCIIEPCHBIX CUCTEM B MPUPOJIE U JKU3HU YETIOBEKA.

JlemoHcTpannu. Mojenb KpHUCTaUIMYECKOW pemieTku xjiopuna HaTpusa. OO0pasibl
MUHEPAJIOB C HOHHOM KPHUCTAJUIMYECKOM PEIIETKOM: KajiblUTa, TanuTa. Mojaenu
KPUCTAIUIMYECKUX PEIIETOK «CYXOro JipJa» (Wiau Moja), ajiMasa, rpapura (Uiau KBapLa).
Mogens MomisipHOro oObema ra3oB. TpH arperaTHbIX COCTOSIHHMSI BOJBL. JIMCTHILISLIMS
BoAbl. OOpasibl pa3iNMyYHBIX TUCHEPCHBIX CHCTEM: 3MYJIbCHUN, CYCHEH3UH, a’po30JieH,
reneit u 3onei. Koarynsus. Cunepesuc. Dpdext Tunmpans.

JlabopaTtopHblie onbIThl. 1. OnpeneneHue CBOMCTB HEKOTOPHIX BEIIECTB HA OCHOBE THIIA
KPUCTAJUIMYECKOW pemeTku. 2. O3HaKOMJIEHHE € KOJUIEKIIMEH MOJIMMEPOB, IIacTMacC U
BOJIOKOH MU u3Jenui U3 Hux. 3. JKecTKOCTh BOJBI. YCTpaHEHHE KECTKOCTH BOABL 4.
O3HaKOMJIEHHE C MUHEPATbHBIMU BOJAAMH. 5. O3HAKOMIICHUE C JUCIEPCHBIMA CUCTEMaMH.

[Tpaktrueckas padora Ne 1. [TonyueHue u pacrio3HaBaHUE Ta30B.
Tema 3. JduekTposiuTnyeckas guccounanus (7 4)

P a c 1t B 0 p bl. PacTBOppl Kak TOMOIEHHBIE CHUCTEMBI, COCTOSIIME W3 YACTHULL
pacTBOpPUTENA, PACTBOPEHHOIO BEUIECTBA H NP0 JAYKTOB MX B3aWMOJECHCTBUSIL.
PactBopenne kak (HU3MKO-XUMHYECKUM Tmporecc. MaccoBas J0Jisl pacTBOPEHHOTO
BemecTBa. Turel pacTBOpoB. MosipHast KOHIIEHTpaLKs BellecTBa. MUHEpaIbHBIE BOJIBI.

Teopus 37EKTPOJUTUYECKON TUCCOLUMALMU. DIEKTPOJIUTHI U HEEKTPOIUTHI. CTeneHb
ANEKTPOJIUTHYECKON auccounannd. CuilbHble W ciaOble JJIEKTPOIUTHL. Y paBHEHUS
BJIEKTPOJIMTUYECKOMN JIMCCOIUAINH. Mexanuzm JIMCCOLIMAIUH. Crynenuaras
nucconmanvs. BonopoaHslil mokazaTes.

K u c oo T bl BCBETe TEOPUH DICKTPOIUTHUECKON aucconuanuu. OOiue cBOWCTBA
HEOPraHWUYECKNUX W OpPraHUYeCKUX KHUCIOT. YCJIOBUA TEUYECHUS pPEAKIUNd MEXIY
ANIEKTPOJUTAMU J10 KoHIAa. Crnernuduyeckue CBOWCTBA a30THOM, KOHIICHTPUPOBAHHOM
CEpHOUW U MYPAaBBUHOM KUCIIOT.

OCHOBAHU S B CBETE TCOPUU ICKTPOJIUTHICCKON JUCCOIUALINU, UX KJIacCU(DUKAIIUS U
oO1ue cBoiicTBa. AMUHBI KaK OpraHudeckue OcHOBaHMs. CpaBHEHHE CBOMCTB aMMHAaKa,
METWJIaMHHA W aHWUJIMHA.

C 0 1 ¥ B CBETE TEOPHH IJICKTPOIUTUICCKON TUCCOIUAIINY, UX KIacCUPUKAIUI U 00IIHe
ceorictBa. Conu kwucible U OCHOBHble. (CoOJIM OpPraHMYecKHX KUCIOT. Mbina.
ONEKTPOXUMHUYECKUN psl  HAOpSOKEHUW METauIOB M €ro  HCMHOJb30BAaHUE  JJIA
XapaKTepUCTUKHA BOCCTAHOBUTEIbHBIX CBOMCTB METAJLIIOB.



I'm g ponu 3 Ciuayyau rugponusza coneil. Peaxums cpeast (pH) B pactBopax
TUAPOJIU3YIOIMXCA cosel. ['maponu3 opraHm4eckux BEIIEeCTB, €ro 3HAUCHHE.

JlemoHcTpauuu. McnplTaHue pacTBOPOB AIEKTPOIUTOB U HEANEKTPOJIUTOB HAa IpPEIAMET
JUCCOLMAIMK. 3aBUCUMOCTh CTENEHHU DSJIEKTPOJMTHYECKOW JMCCOUMALNUA YKCYCHOU
KHUCIIOTBI OT pa3baBieHusi pactBopa. [Ipumepbl peakuuii MOHHOTO OOMEHa, UAYIIMX C
o0Opa3oBaHMEM 0CaJKa, I'a3a WK BOAbl. XMMHUUECKHE CBONMCTBA KHC- JIOT: B3aUMOJICHCTBUE
C MeTaJUlaMH, OCHOBHBIMU M aM(pOTEpHBIMH OKCHUIAMH, OCHOBAaHUSAMH (ILEIOYaMU U
HEpPacTBOPUMBIMU B BOJE), COJSIMH. B3auMopaeilcTBUE a30THOM KHUCJIOTBI C MEJIBIO.
Pazb6aBnenue cepHoit kucnotbl. OOyrimBaHHWE KOHLEHTPUPOBAHHOW CEPHOM KHCIOTON
caxapo3bl. XMMUYECKAE CBOMCTBA LIEIOUEH: PEAKIIM HEUTPAIN3ALUU, B3AUMOIEUCTBUE C
KHCJIOTHBIMH OKCHJIaMH, COJIAMH. Pa3nokeHrne HepacTBOPHUMBIX B BOJI€ OCHOBAHWM INpuU
HarpeBaHuM. XMMHUYECKHE CBOWCTBA COJIEH: B3aUMOJEHUCTBHE C METAJLIAMHU, KUCIOTAMH,
HieJ04aMu, ¢ APYTUMHU coiisiMu. ['maponu3 kapObuna xanbius. Mzydenune pH pactBopos
THJIPOJIU3YIOMIUXCS COJIeH: KapOOHATOB ILEJIOYHBIX METAIOB, XJOpUJa W alerara
aMMOHHUSL.

Ha6opaT0pHLIe OIIBITBI. 6. O3HAKOMJICHHE C KOHHGKHHGﬁ KHCJIOT.

7. IlomyuyeHue U CBOMCTBA HEPACTBOPUMBIX OCHOBaHUM. 8. O3HAKOMJICHHE C KOJIJICKIIUEH
ocHOBaHUU. 9. O3HaKOMJIEHHE C KOJUICKIIMEM MMHEpaloB, cojepkamux coiu. 10.
HcnbpiTaHue pacTBOPOB KHUCJIOT, OCHOBAaHUM M cojie uHaukaTtopamu. 11. Paznuunbie
ciydau Tuaposn3a cojiei. 12. ['maponn3 XJI0prua0B U alleTaToB MIETOYHBIX METAILIOB.

HpaKTquCKaSI pa60Ta Ne 2. Pemenue OKCIICPUMCHTAJIBHBIX 3aJ1a4 Ha I/I,ZIGHTH(i)I/IKa]_II/IIO
HCOPIraHNYCCKHUX U OPraHUYCCKUX COGHHHGHHﬁ.

Tema 4. Xumnueckue peakunu (11+1 yac pezepBHoro Bpemenu =12 y)

Knaccudukanusa xumudeckux peakiuii. Peakuuu, waynme ©0e€3 M3MEHEHHs] COCTaBa
BenlecTB. Knaccugukanus mo 4uciy U COCTaBy pearupyrollux BELIECTB U MPOIYKTOB
peakuuu. Peakuuu pas3nokeHus, COCAUHEHUs, 3aMeIIeHNs 1 0OMEeHa B HEOPraHUYECKOH
xuMuu. Peakuuu npucoeauHEHUs, OTLICIUICHUs, 3aMEIICHUs W W30MEpU3aluu B
OpPraHMYeCKOM XUMHUHU. Peakuuu mnoJMMepus3aldd KakK YacTHBIM Cllydaldl peakiui
IIPUCOEANHEHNS.

TermmoB 0 U 3(PdeKkT XUMHUYECKUX peakuuil. DK30- U DHAOTEPMUUYECKUE PEaKIUu.
TepMmoxumuyeckue ypaBHEHHs. PacdyeT KoJW4YecTBa TEMJIOThI MO TEPMOXUMHYECKUM
YPaBHEHHUSIM.

CkopocTh XUMHYECKMX peakuuid. [IoHsATHE O CKOpOCTM XHMMHMYECKHX PEaKIui,
AHAJIMTUYECKOE BBIPAKEHHUE. 3aBUCHUMOCTh CKOPOCTHM PEAKIMM OT KOHLEHTPALWH,
JABJICHUs, TEMIIEpaTypbl, MNPUPOABI  PEarupyrolIUuX  BEIIECTB, IUIOMIAAUM  UX



CONIPUKOCHOBEHHUSI. 3aKOH JCHCTBYIOIIMX Macc. PelleHwe 3agady Ha XUMHUYECKYHO
KUHETHKY.

K a T a nu 3. Karanuszatopsl. Katanus. 'omorenHsiil u rereporeHssii karanus. [Ipumepsl
KATAJIMTUYECKUX IPOLIECCOB B IMPOMBINUICHHOCTH, TEXHHUKE, OBbITYy. DEpMEHThl U HX
OTJIMYMS OT HEOPraHMYECKHUX KaTanu3aTopos. [IpuMeHeHne katanu3aTopoB U (PepMEHTOB.

Xumuyeckoe  paBHoBecue. OOpatumble W HeoOpaTHMblE peakIUh. XUMHYECKOe
paBHOBECHE M CHOCOOBI €ro CMEIIEHUs Ha NpuUMepe NojydyeHuss ammuaka. CuHTE3
aMMHaka B IpPOMbIIIIEHHOCTU. [loHsATHE 00 ONTUMAaNbHBIX YCIOBHUSX IPOBEACHUS
TEXHOJIOTUYECKOT0 IIpolLiecca.

OKHCIINTEIbHO-BOCCTAHOBUTEILHBIC IMPOLCCCHI. OKMCIINTEIbHO-BOCCTAHOBUTEIBHEIC
PCAaKIINH. OxucauTeNIb M BOCCTaHOBUTEIL. OKMCIICHHE M BoccTaHOBIeHUE. CocTaBaeHUE
YPAaBHCHMH  OKMCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PCAKIMNA  METOAOM  3JIEKTPOHHOTO

Oasaxca.

OO6muecBoWCTBAaMETaJas o B XHUMHUYECKHE CBOMCTBA METAIOB Kak
BOCCTAHOBUTENEH. B3auMopaeiicTBHe METAUIOB C HEMETAJJIaMH, BOJOHM, KUCIOTaMU U
pactBopamu coner. Meramorepmusd. Koppo3uss MeTaminoB Kak  OKUCIUTEIBHO-
BOCCTaHOBUTENbHBIN Mporecc. CocoObl 3alUThl METAINIOB OT KOPPO3UHU.

OOmuecBOWCTBAaHEMETaIJJo B. XUMHUECKHE CBOMCTBA HEMETAJLIOB KaK
okucnuTenen. B3auMonencTBue ¢ MeTayuiaMy, BOJOPOAOM M JPYTMMH HEMETAJUIAMMU.
CBOICTBAa HEMETANIOB KaK BOCCTAHOBUTEIIEH. B3anMOIeCTBHE € MPOCTHIMU U CII0KHBIMHU
BEILECTBAMU-OKHUCIUTENIMU. OOIIIas XapaKTEPUCTHKA TaJIOT€HOB.

Onektposau 3. OOmme crnocoObl MOTYYEHHUs] METAUIOB UM HEMETAUIOB. ODJIEKTPOJIU3
PacTBOPOB U PaACIIABOB JIEKTPOIUTOB HA MPUMEPE XIJIOPUJIA HATPHSL. DIEKTPOIUTUUECKOE
noixyyeHue amtoMuHUs. [IpakTUyeckoe 3HAYEHHE AJIEKTPOJHM3a. | 'albBaHOIUIACTHKA U
rajbBaHOCTETHUS.

3axkimrwuyeHue. llepcnekTuBbl pa3zBUTHS XUMHUYECKON HAYKH M XHUMHUYECKOTO
MPOU3BOICTBA. XUMHUS U MPOOJIEMa OXPaHbl OKPYKAIOIIEH CPEIbl.

JleMoHCcTpannu. OK30TEPMHYECKHE U DJHIOTEPMHUYECKHME XHMHYE- CKUE PEaKLIHH.
TerioBele SIBJIEHUS TPU PACTBOPEHUHM CEPHOM KHUCIOTBI M aMMHUAYHOU CEJIUTPHI.
3aBUCUMOCTh CKOPOCTH PEAKLUUU OT IPH POJBI BEUIECTB HA MPUMEpPE B3aUMOACHCTBUS
pPacTBOPOB PA3JIMYHBIX KUCJIOT OJMHAKOBOM KOHIIEHTPALMU C OJMHAKOBBIMH KYyCOYKAMU
(rpanyfiaMy) LIMHKA U OAMHAKOBBIX KYCOUKOB Pa3HbIX METAJJIOB (MarHus, IIMHKA, JKeJe3a)
C pPacTBOPOM COJIIHOM KHCIOTHL. B3auMopnencTBHe pacTBOPOB CEPHOM KHUCIOTHI C
pacTBOpamMu THOCYIb(haTa HATPUsl PA3IMYHOM KOHIIEHTpALMM M Temueparypbl. Mozenb
KUISILEro cios. PasnokeHwe mnepokcuaa BOAOPOAA C IOMOIIBK) HEOPTraHMYECKUX
karanuzatopoB (FeCl,, KI) u mpupoaubix 00bEKTOB, CoAepKaIIX KaTaigasy (CbIpoe Msco,



KapTodenn). [Ipocreiimne

OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIC

peaKIuu:

B3aMMO/ICHCTBUE IIMHKA C COJISTHOM KHUCIIOTOM U kene3a ¢ cyiabdarom meau (I1). Moaens
aieKTpon3epa. Mojienb 3JIEKTPOIM3HON BaHHBI 1)1l TIOJTYUYECHUS aTFOMUAHMSL.

JlabopaTtopusbie onbIThl. 13. [Tomyderue kuc
TIOMOIIIBIO JTMOKCHUJIa MapraHila U KaTayasbl
MEIM KEIe30M B pacTBope cyibdara
B3aMMOJICHCTBHEM KHCJIOTHI C I[MHKOM. 16.

O3HaKOMJICHHE C KOJIJICKIIMEH HEMETAJIJIOB.

TemaTnueckoe mia

JOpoJa pa3joKeHUEM MEPOKCH A BOJOPOIA C
ceiporo kaptodens. 14. Peakuus 3amemnieHus

meau (II). 15. Ilonmydenme Bomopoaa
O3HakoMJIEHHE C KOJUIEKI[MeH MeTauioB. 17.

HupoBanue 10 kiaace

Tembl KonnuectBo KonnuectBo
9JacoB 4acoB
o aBTOPCKOM | O pabouei
porpamme porpamMme
BBenenue 1 1
Teopus cTpoeHHsI OPraHMUECKUX COCAMHEHUIM 3 3
YT1eBo10pOIbI 9 9
Kucnopoacoaepxaiiyue OpraHMi4ecKue COeTUHEHHS 8 8+1(pe3epB)
A3oTcoieprkale OpraHu4eckKiue COeTMHEHUS 8 8
XUMHUS U )KU3Hb 4 4
Pe3epBHOE Bpems 1 -
UTOI'O 34 34
TemaTuueckoe mianuposanue 11 kiaace
Temsbl KonunuectBo KomnnuecTBo
4acoB 4acoB
o aBTOPCKOM | 1O paboueit
mporpamme nporpamme
Ileproauyecknii 3aKOH U CTPOCHHUE aTOMa 4 4
Ctpoenue BeniecTna 11 11
DJIEKTPOIUTAYECKAS] AUCCOINAIUS 7 7
XHUMUYECKHE pEeaKun 11 11+1 (pe3epn)
Pe3epBHOE Bpemsi 1 -
NTOI'O 34 34
COI''TACOBAHO COI''TACOBAHO

[Iporokon 3acenanns [IIMO yuureneit
€CTEeCTBO3HAHUS

MBOY COIII Ne 1um. JIsmuneBckoro
ct. CrapomepOnHOBCKast

ot 29.08.2023 r. Ne 1

Yooutok U. A.
®.1.0.

MOJANHCH

N.o0. 3amecturens nupekropa no YBP
MBOY COIII Ne 1 um. JIsnuaeBckoro
ct. CrapomepOornHOBCKas

brictponerosa T./1.
®.11.0.

IOAIMUCH
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