MyunununajisHoe 0I01KeTHOE 001eo0pa3oBaTe/IbHOE YUPeKICHHE
KocToMyKkmickoro ropojackoro okpyra
«Cpennss o6meoOpazoBaTeabHas mKoaa Ne3 ¢ yriry0JieHHBIM H3Yy4YeHHEM MaTeMATHKID)

PACCMOTPEHO . YTBEPXJAIO
Ha MECTOOJHUYCCKOM COBETEC /,i' .
IIporokon ot 29.08.2022 r. Ne 1 ITpuka3 0729.08.2022 r. Ne 107
Pykosogutens MC é,ugz H.C.lllymkuna Hupexrop S M{C.HepoGOBa
PaGouasi nporpamma
0 TIpeaAMETY « XHUMHUSI»
(cpensee ol1iee 0OpazoBaHue)
s 10-11 kmaccoB
6a30Bblil YPOBEHb
PazpaboTumnk:

Vrkuna C.U., yuurens XUMUU



HHOACHUTEJBHAA 3AIIUCKA

Pabouass mporpamma yuyeOHOro mnpemmera «Xumus» (0a30BbIli ypoBeHb) ans 10-11
KJIacCOB pa3paboTaHa B COOTBETCTBUHU C TPEOOBAHUSIMU U HA OCHOBE:

-  @enepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApPTa CPEIHEro  OOILIEero
obpazoBanus (yTB. [Ipukazom MuHuctepcTBa o0pa3oBanus u Hayku Poccuiickoit denepanuu oT
17 mast 2012 r. N 413 1. ¢ U”3BMEHEHUSAMU U JIONIOJIHEHUSIMHU);

- TNpPUMEPHOH OCHOBHOI 00pa30BaTeNbHONM MPOrpaMMbl CpeaHero oomero oOpa3oBaHUs
(omoOpena pemieHueM (enepanbHOr0 y4eOHO-METOAUYECKOr0 OOBEAUHEHUS 10 O0IeMy
o0OpazoBanuto, TPoTOoKOI OT 28 utoHs 2016 1. N 2/16-3);

- IPUMEPHOI MpOrpamMMbl CPEHETO O0IIEr0 00pa30BaHus 10 MPEAMETY «XUMUS»;

- apTopckoii mporpammbl O.C. ["abpuensina;

- OCHOBHOM 00pa30BaTenbHOM MporpamMMbl cpearero obmiero obpazosanus MbOY KI'O «COII
No3y.

XuMmus, Kak OJHAa W3 OCHOBOIOJAralomMX o0JacTeil ecTeCTBO3HAHUS, SBISETCS
HEOTHEMJIEMOI YacThi0 00pa30BaHMS IIKOJLHUKOB. KaX/Iblil 4eloBeK )KMBET B MUpPE BEIIECTB,
MO3TOMY OH JOJDKEH HMETh OCHOBBI ()YHJIaMEHTANIBHBIX 3HAHUN 10 XUMHUH (XUMUYECKas
CUMBOJIMKA, XHMHYECKUE TIOHATHS, (PAKThl, OCHOBHBIC 3aKOHBI W TEOPHH), IO3BOJISIOIINC
BBIPa0OTaTh MPEJICTABICHHS O COCTaBE BEILECTB, UX CTPOCHUHU, MPEBPALICHUSX, TPAKTHUECKOM
UCIIOJIb30BAaHUH, a TaKke 00 OMACHOCTH, KOTOPYIO OHM MOTYT MPEACTaBIATh. M3yyas Xxummuio,
yuyaligecs: Y3HalOT O MaTepHallbHOM €IMHCTBE BCEX BEIIECTB OKPYXKAIOIIEro MUpA,
OOyCIIOBJICHHOCTH CBOWCTB BELIECTB HMX COCTaBOM M CTPOCHHMEM, II03HABAEMOCTU U
MPEICKa3yeMOCTH XUMHUYECKUX SIBICHUN. M3yueHue CBOMCTB BEIIECTB M HX MPEBpallleHUI
CIOCOOCTBYET Pa3BUTHUIO JIOTHYECKOIO MBILIUICHUS, a MpakTH4eckas padoTa ¢ BellecTBaMU
(;1TabopaTopHbIe OMBITH) — TPYAOIIOOHIO, aKKypaTHOCTH M coOpaHHocTH. Ha mpumepe xumun
yuamiecsi Mojay4yaroT NPeICTaBICHUs O METOJaX IMO3HAHUS, XapaKTEPHBIX JUISI €CTECTBEHHBIX
HayK (9KCIIEPUMEHTAILHOM U TEOPETHUECKOM).

MecTto npeamera B yueOHOM IJIaHe
CopaeprxkaHrie TporpaMmbl HapPaBJIEHO Ha OCBOEHUE YJalllUMKCS 3HAaHUM, YMEHUI U HaBBIKOB Ha
6a3zoBoM ypoBHe. Kypc paccuntan Ha 68 yacoB 3a 2 roga obydyenus (1 1 B Henemto, 34 4 B 10
kimacce u 34 u B 11 kmacce). Kypc menurtcs Ha 2 9acTu, COOTBETCTBEHHO TrojaM OOy4YEHUS:
oprannyeckyto (10 kmace, 34 4 B ron) u oburyro xumuto (11 kmace, 34 4 B rox).

ConepxkaHre TpOrpaMMbl HAMpPaBICHO HAa OCBOCHHUE YYAIIUMUCS 3HAHUW, YMEHUU H
HaBBIKOB Ha 0230BOM YpOBHE.

Henn n3ydennsa xumun B 10-11 kimaccax:

* OCBOCHHE BaKHEUIIINX 3HAHUH 00 OCHOBHBIX IMOHATHUSIX U 3aKOHAX XHUMUU, XHUMHYECKOM
CHMBOIJIUKCE,

* OBJIQJICHME YMEHHUSMHU HaONI0/1aTh XUMHUYECKHE SIBJICHMS, MPOBOJUTH XUMHUYECKUN
HKCIEPUMEHT, MPOU3BOAUTH PACUEThl HA OCHOBE XMMHUYECKUX (DOpPMYN BELIECTB U ypaBHEHUI
XUMUYECKHUX PEAKIN;

¢ Pa3BUTHC MO3HABATCIIbHBIX HHTCPECOB U MHTCIIJICKTYAJIbHBIX CIIOCOOHOCTEH B npomnecce
MNpOBCACHUA XUMHYCCKOI'0 OKCIICPUMCHTA, CaMOCTOATCIBHOI'O HpI/IO6pCTCHI/I}I 3HAaHUH B
COOTBCTCTBHH C BOSHHUKAIOIIMUMH XN3HCHHBIMHU HOTpe6HOCTHMH;

* BOCIIUTAHUE OTHOILIEHUS K XMMHMU KaK K OJHOMY U3 (DyHIaMEHTaJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U JIEMEHTY O0Ie4eI0BEYECKON KYIbTYPBI;



* MPUMEHEHHE IMIOJIyYCHHbIX 3HAHUW W YMEHUH i1 Oe30MacHOTO HCIOIb30BaHUS
BEIICCTB M MAaTepHaJoB B OBITY, CEIbCKOM XO3SIICTBE W Ha TMPOU3BOJACTBE, PEIICHUS
MPAKTUYECKUX 3a/7a4 B IMOBCEIHEBHOW JKU3HH, TPEAYNPESKICHUS SIBICHUN, HAHOCAIINX BPEI
3/I0POBBIO UEJIOBEKA M OKPYKAIOLICH Cpeie.

3agaun:

1.ChopmupoBarh 3HaHHE OCHOBHBIX ITOHATHH M 3aKOHOB XUMUHU;

2. BocniuThIBaTh 00IEYETIOBEYECKYIO KYIBTYPY;

3. Yuuth HaOMIOAATH, MPUMEHSTH MOJyYEHHBIC 3HAaHUSI HA TPAKTHKE.

JInyHOCTHBIMM pe3yJbTaTamMM H3ydeHHs npeamera «Xumus» B 10-11 kmaccax
ABJIAIOTCA CIENYIOIINE YMEHMUS:

® OCO3HAaBATb CAWHCTBO W HCJIOCTHOCTH OKpYXAromiero Mupa, BO3MOXHOCTH CIro
IMO3HABAEMOCTH X OOBSICHUMOCTH Ha OCHOBE JIOCTHIKEHU U HAYKH;

® JIOCTCIICHHO BBICTPpAUBATDH COOCTBEHHOE LECJIOCTHOC MHUPOBO33PCHHUEC: OCO3HABATH
HOTpe6HOCTI) N TOTOBHOCTH K caMoo6pa3013aHmo, B TOM YHUCJIC MU B paMKax CaMOCTOSTCIBLHOMI
JACATCIIBHOCTH BHE IIKOJIBI;

® OLCHUBATH KHU3HCHHBIC CUTyallUHM C TOYKH 3PCHUA 0€30I1aCHOTIO o6pa3a JKHU3HHU H
COXpaHCHUA 300POBbA;

® OLICHUBATh 9KOJIOTMYCCKUM PUCK B3aMMOOTHOIIICHUN YCI0BEKA U IpUpOJbI.

¢ (hopMHUpPOBATh 3KOJOIMUYECKOE MBIIUIEHUE: YMEHHUE OLICHUBATh CBOIO JESTEIbHOCTb U
HOCTYIIKU JIPYTUX JIOAEH ¢ TOUKH 3pEHUsI COXPAHEHUS OKPY)KAIOLIeH Cpesibl - rapaHTa )KU3HU U
Onarononyuus iojieil Ha 3emiie.

MeTtanpeAMeTHBIMH  pe3yJbTaTaMM  HM3ydeHHMS  Kypca  «XuUMHUS»  sBISeTCA
(dopmHpoBaHUEe YHUBEpCANbHBIX yueOHbIX aeiicTBuit (Y'Y ).

Pecyniamusnvie YY/I:

® CaMOCTOSITEJIbHO OOHApYyKUBaTh U (GOPMYJIMPOBaTh yUEOHYIO MPOOJIEeMy, ONMpenesiTh
el y4eOHO! AeSTeNbHOCTH;

® BLIJIBUT'aTh BEPCHUHN PCIUICHUA HpO6JI€MLI, 0CO3HaBaTh KOHEYHBIN pe3yiibTar, BBIGI/IpaTL
N3 MMPCATTOKCHHBIX U UCKATb CAMOCTOATCIIBHO CPCACTBA JOCTHIKCHUSA LCIIN,

® COCTaBJISATh (MHAUBUAYAIBHO WIN B TPYIINE) TUIaH PEeLIeHUs POoOIeMBl;

L4 pa60Ta;1 o IUIaHy, CBEpATb CBOHU JEHUCTBHS C LEJIbIO Hu, Ipu HCOGXOI[I/IMOCTI/I,
HCITPABJIATH OImOKU CaMOCTOATCIIBHO,

® B IMAJIOTE C YYUTEJIEM COBEPIIEHCTBOBATH CAMOCTOSITENIbHO BhIPAOOTaHHBIE KPUTEPUH
OLICHKH.

Tloznasamenvhuvie YVJ/I:

® aHAJIM3UpPOBaTh, CPaBHUBATh, Kiaccu(UUUPOBaTh M 0000maTh (PaKTBl U SBICHUS.
BbIABIATE NPUYMHBI U CIIEACTBUS MPOCTHIX SBJICHUH.



® OCYIIECTBIIATh CpaBHEHHUE, KIIACCU(UKAINIO, CAMOCTOSITEIbHO BBHIOMpAsi OCHOBAHUS U
KPUTEPUH ISl YKA3aHHBIX JIOTHYECKUX OINEPALINI;

® CTPOUTH JIOTMYECKOC PpPaACCYXIACHHUE, BKIHOYAKOIICE YCTAHOBJICHUC IIPUYUHHO-
CJIICACTBCHHBIX CBsI3CH.

® CO37aBaTh CXEMATHYECKHE MOJCIU C BBIICICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK
oOBeKTa.

® COCTaBJISITh T€3UCHI, PA3JTUYHbBIC BU/IBI INIAHOB (IIPOCTHIX, CIIOKHBIX U T.IL.).
e mpeoOpa3oBbIBaTh MH()OPMALIUIO U3 OJHOTO BHUJA B IPYroi (TabIUIly B TEKCT U TIp.).

® yMEThb OIpPEIENATh BO3MOXKHbIE MCTOUYHUKU HEOOXOJUMBIX CBEIEHHH, MPOU3BOIUTH
MOUCK MH(OPMALINH, AaHATU3UPOBATH M OILICHUBATH €€ TOCTOBEPHOCTb.

Kommynuxamuenvie YVJI:

CamoCTOATeNbHO OpPraHMW30BBIBATH YYEOHOE B3aMMOJCHCTBHE B Tpymie (ONpeaessaTh
oOu1Me 1eIu, pacpeesisaTh POy, 10roBapuBaThbes Apyr ¢ APYroM U T.1.).

HpeIlMETHbIMI/I pe3ydabTaTaMi U3YyUCHHUA NPECAMETA ABJIAIOTCA CICAYIOINUEC YMEHUA:
® OCO3HAHHEC POJIK BCIICCTB!

- OIIpCACIIATDH POJIb PA3JIMYHBIX BEIICCTB B MIPHUPOAC U TCXHUKC,

- OOBSICHATD POJib BEUICCTB B UX KPYI'OBOPOTC.

® pAcCMOTPCHHE XHMMHYECKHUX IMPOIECCOB: - MPHUBOAUTH TPUMEPBI XUMHUYECCKHUX
IPOLIECCOB B MPUPOJIC;

- HaXOUThb YCPThI, CBUACTCIILCTBYIOIINC 00 O6I_I_II/IX IMPU3HAKaX XUMHWYCCKUX IMPOLICCCOB
" UX pasjinuusXx.

® JCIIOJIb30BaHUE XUMHUUYECKUX 3HAHUM B 6I>ITy2

— OOBSCHATH 3HAUCHUE BCIICCTB B XXN3HU U XO3SICTBE YEIOBEKA.

® 00BACHATH MHP C TOYKHU 3PCHUSA XUMHUH!

— NePCUHUCIIATh OTINYNUTCIbHBIC CBOMCTBA XUMHUUYECKUX BCIICCTB,

— pa3jinvdaTb OCHOBHBIC XUMHWYCCKUC ITPOLCCCHI;

- OIpCACTIATE OCHOBHBIC KJIACChl HCOPraHMYCCKHUX BCIICCTB,

- IOHUMATb CMBICII XUMUYCCKUX TCPMHUHOB.

® OBJIAACHNEC OCHOBAMH METOAOB IMO3HAHHS, XapPaKTCPHBIX IJIA €CTCCTBCHHBIX HAYK!:

- XapaKTepru30BaTh METO/Ibl XUMUYECKOW HayKu (HaOII0[eHEe, CpaBHEHHE, IKCIIEPUMEHT,
U3MEpEHHEe) U UX POJIb B MO3HAHUU IIPUPO/IBI;

- IPOBOAUTH XUMHWYCCKUC OIBITBHI U SKCIICPUMCHTBI U OOBSICHATH MX PC3YyJIbTAaThI.

e yMEHHE OIICHHBATh MOBEJICHUE YETOBEKA C TOUKH 3PEHHUS] XUMUYECKOW 0€30MmacHOCTH
110 OTHOIICHUIO K YEJIOBEKY M MPUPOJIE:



- WCIOJb30BaTh 3HAHUS XUMHM IPU COONIOJEHHM IPABUI MCIOJIB30BaHMS OBITOBBIX
XUMUYECKUX IIPENapaTos;

— pa3jin4yaThb OMMAaCHBIC U Oe3omacHbIe BCIICCTBA.

PaGouass mporpamMma TMoCTpoeHa Ha OCHOBE KOHIICHTPUYECKOTO TMOJAXOAa. ITO
JOCTUTAETCST TYTEM BBIWICHEHUS IUAAKTHYECKOW CIUHHIIBI — XUMHYECKOTO 3JIEMEHTa - |
JNATBHEHIIEM YCIO)KHEHWH W PACHIMPEHHH €€: 3]IeCh TAaKOBBIMH BBICTYMAIOT (HOPMBI
CyliecTBOBaHHs (CBOOOIHBIC aTOMBI, TPOCTBIE U CJOXHBIE BeliecTBa). B mporpamme
YYHUTBIBACTCSI peau3alys MEXKIPEIMETHBIX CBsI3el ¢ KypcoM ¢usuku (7 kiacc) u ouosoruu (6-7
KJIACChl), TJ€ JTAeTCS 3HAKOMCTBO C CTPOEHHEM aTOMa, XHUMHYECKOH OpraHu3anuell KIeTKH U
nporeccaMi 0OMeHa BEIECTB.

OcHoBHOW (QopMoOii OpraHm3anuu y4eOHOTO Tmporecca SBISIETCS KIACCHO-ypOUYHAast
cucteMa. B kadecTBe MOMOJHHUTENBHBIX (OpM oOpraHuzamuu 00pPa30BATEIBHOTO MpoIecca
UCIIONIB3YETCSl  CUCTEMA  KOHCYJIbTAlMOHHOW  MOJAEPKKH, HWHAMBUAYAJIbHBIX  3aHATUH,
camocTrosiTeNbHas padoTa ydalmuxcs C HUCHOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTHUH.

[Ipeobnanaromeld GpopMoil KOHTPOJS BBICTYNAIOT NMHUCHMEHHBIH (CaMOCTOSITEIbHBIE
KOHTpPOJIbHBIE Pa0OThI) U YCTHBIN omnpoc (cobeceqoBaHue).

Coaep:xanue yueOHoro kypca «Xumus 10 kaace»
BBenenue

MeToabsHayudyHOTONO?3HaH u 1. Habmonenue, npennonoxenue, rumnoresa. [louck
3akoHOMepHOCTeH. Hayunbrit skciepuMenT. BeiBog. JlemoncTparmu. BuneodparmMeHTsI, Cliaii bl
¢ M300paKCHUSIMH XUMHYECKOH JIa0OpaTOPHH, IPOBEICHUS XUMHUYECKOTO 3KCTICPUMEHTA.

Tema 1. Teopusi cTpoeHHs1 OPraHUYECKUX COCAHMHEHUH

TeopUsICTPOEHUAOPTIraHUUYECKUXCOEIHUHEH U U [Ipegmer opranndeckon
XUMHH. MecTO 1 3HaYeHUE OPraHNYeCKOM XMMHUHU B CUCTEME €CTECTBEHHBIX HayK. BaJleHTHOCTb.
Xumunueckoe crpoeHre. OCHOBHBIE TOJOKEHUSI TEOPUU CTPOEHHUSI OPraHUYECKHX COEAMHEHUU.
VYrnepoaHslid CKEIET OpraHudYecKord MoJeKyinbl. KpaTHocTh xumudeckon cBssu. M3omepus u
HU30MEpHI.

I[eMOHCTpaIII/II/I. HJ'IaBJ'IeHI/Ie, O6er'II/IBaHI/Ie H TOPCHHUC OPraHUYCCKUX BCIICCTB. Mogaenu
MOJICKYJI HpeI[CTaBHTeHCﬁ Pa3JINYHBIX KJIACCOB OPraHUYCCKUX COE€IUHECHU.

JladopaTtopHublie onbIThl. 1. OnpeneneHue MEMEHTHOTO COCTaBa OPraHUYECKUX COSTUHEHUH. 2.
M3rorosieHue Moienei MOJIEKYJl OpraHU4ECKUX COCTMHEHHM.

Tema 2. YriieBogopoas! 1 MX NPHPOJHBbIE HCTOYHUKH

A 1 x a H bl. [IpuponHselii ra3, ero coctTaB U NPUMEHEHHE KaK MCTOYHUKA SHEPIrUU U
XUMUYECKOTO CBIpbsA. ['OMOJIOTMYECKUH Pl MPEACNbHBIX YriIeBOAOpoaoB. HM3omepus u
HOMEHKJIaTypa ajkaHoOB. MeTaH M 3TaH Kak mpeacTaBUTenu ankaHoB. CBoiicTBa (TropeHue,
peakuu 3aMelleHus, MUpoiu3, aeruapuponanue). Ilpumenenue. KpekuHr u usomepusanus
aIKaHOB. AJIKWIbHBIE paJuKanbl. MexaHu3M CBOOOJHOPAAMKAIBHOIO TajJOreHUpPOBAHUS
AJIKaHOB.

A 1 x ¢ H B. OJTHICH KakK OpCACTAaBUTCIIb AJIKCHOB. HOJ'Iy‘-IeHI/IC OTHUJICHA B
MMPOMBIINIJICHHOCTH (,Z[CF UAPUPOBAHHUC 3TaHa) n B Ha60paT0pI/II/I (I[CPI/II[paTaLII/IH 3TaHOJ'Ia).



CaoiicTBa (ropeHue, OpoMHpoBaHHE, THUApATalUs, IMOJMMEpPHU3alUs, OKUCICHHE PaCTBOPOM
KMnO4) u npumenenue stuieHa. [lonmustunen. [lponunen. CrepeoperyisspHOCTh MOIUMEPA.
OCHOBHBIE TOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUM. Peakiuu noiumepusanuu.

Jl u e H bl. byragues u u30IpeH Kak NpeICTaBUTENN JUEHOB. Peakiuu npucoeguHeHus ¢
y4acTHEM COMPSHKEHHBIX IUEHOB (OpoMHpOBaHUE, IMOJKMMEpH3alus, T'HIPOraJoreHUpPOBAHUE,
ruapupoBanue). HaTypanabHbIM 1 CHHTETHYECKHH Kayuyku. Pe3nHa.

A 71K ¥ H bl. ALIETUICH KaK IpecTaBuTeNb ajJkuHoB. [lonydyenue anerunena kapouIHbIM
U MeTaHoOBbIM criocoOamu. [lonmyuenue xapOuna xanbius. CBoiicTBa (ropenue, OpoMUpoBaHueE,
ruapaTanys, TpUMEepU3alys) U IPUMEHEHHUE alleTUIICHA.

A p e H bl benson kak mpenacraButenb apeHoB. COBpeMEHHBIE IMPEICTABICHUS O
cTpoennn Oenzona. CpoiictBa OeH305a (TOpeHHE, HUTPOBaHHWE, OpPOMHUPOBAHHE) U €ro
pUMEHEHHE.

Hedrprucnocobreenepepaborxku CocraB Hegtu. [lepepadorka nHedru:
NIEPEroHKa U KPEKHHT. PUPOPMHHT HU3KOCOPTHBIX HedTenpomykToB. [loHsTHE 00 OKTAaHOBOM
qHCIIe.

Jemonctpauuu. ['opeHne merana, 3TWieHa, anerwieHa. OTHOIICHHE METaHa, YTHIICHA,
arieTnieHa U OeH30Jla K pacTBOPY IlepMaHraHara Kajius u OpomHO# Boze. [lomydenue stuiena
peakimen qeruapaTanyuy 3TaHoJa, alleTHIIeHa KapOUIHBIM criocoboM. Pasnoxkenne kaydyka npu
HArpeBaHWM, UCIBITAHUE MPOAYKTOB Pa3JIOXKCHHS Ha HeNpelnebHOCTh. Koyuekius o0pasioB
He(TH U HEPTETIPOTYKTOB.

JlabopaTopubie omnbITbl. 1. OrmnpeneneHue 3IEMEHTHOTO COCTaBa OPraHUYECKUX
coeauHeHuil. 2. H3roTtoBieHue Mojened MoJeKyd yriaeBoaopoaoB. 3. OOHapyxeHue
HEeNpeeNbHbIX COEUHEHUH B )KUIKUX HedTenpoaykrax. 4. [lonydeHue u cBoiicTBa aljeTHIICHA.
5. O3nakomienue ¢ kosekuuen «HedTh u mpoayKThI ee mepepadoTK».

Tema 3. Kuciopojacoaep:kamue oOpraHuveckue coeIMHEHUs] M HX NPHPOIHbIE
HCTOYHUKHU

Cnomu p T BL MeTaHoa M 3TaHOJ Kak NpeACTAaBUTCIIM NPCACIBbHBIX OJHOATOMHBIX
CIIMPTOB. CBoiicTBa 3TaHOJIA (FOpeHI/IC, OKHCJICHHUC B aJIbACTHUI, ):[emz[paTauI/m). HonyquI/Ie
(6p0)KeHI/ICM TJIIOKO3bI H FHI[paTaHPIefI BTHJICHa) U TMPUMCHCHUC 3STaHOJIA. OTUJICHTIIUKOIb.
FJ’II/IHGPI/IH Kak €€ OJUH NpCACTAaBUTCIIb MHOTOATOMHBIX CIIMPTOB. KaugecTBennas pCaKknug Ha
MHOI'0AaTOMHBIC CITUPTHI.

® e H o 1. llonyuenue ¢enona u3 kameHHoro yris. KameHHbI yroib M ero
ucnosp3oBaHue. KokcoBaHME KaMEHHOIO YIUIA, Ba)KHEHIIME NPOAYKTHI KOKCOXHMHUYECKOTO
POM3BOJICTBA. B3auMHOe BIHMsIHME aTOMOB B MOJEKyJe (eHona (B3auMoAeUCTBHE C OPOMHOM
BOJIOM U Tuapokcuom HaTpus). [lonydenue u npuMeneHue ¢eHoa.

Ansb ageru nb. QopManbaerua U aleTalIbIEIH KaK INPEICTaBUTENN albIETUI0B.
ITonste o xeroHax. CBoOMCTBa (peaxunﬂ OKHCJICHHA B KHUCJIOTY M BOCCTAHOBJICHHA B CIIHPT,
peaxius MoJMKOHAeHcauu ¢popmanbaeruaa ¢ gerosnaom). [lomyuenue (okucieHueM CiupToB) U
npuMeHeHue Qopmanpaeruga W - aneranpiaeruaa. OeHosopopmalibIeruiHble IIacTMACCHI.
TepMOHHaCTHqHOCTB U TCPMOPCAKTHUBHOCTD.

Ka p OOHOBBICGKH CJIIOTBL YKCYCHaSI KHCJIOTAa KaK NpEeACTABUTCIIb TPCACIIbHBIX
OJHOOCHOBHBIX Kap60HOBBIX kucior. CBolicTBa yKCYCHOﬁ KHCJIOTHI (BBaHMOﬂCﬁCTBHC C



MeTaJlllaMM, OKCHUIAMHM  METaJUIOB, TUAPOKCHUIAMM METaJULIOB M  COJSIMH;  pEeaKuus
srepudukanun). [I[puMeHeHne yKCyCHON KUCIOTHI.

CnoxHbreddups uxup bl Croxabie 3PUPH KaK MPOAYKTH B3aUMOICUCTBUS
KHCIIOT CO CIMPTaMU. 3HAYCHHUE CIIOKHBIX d(UPOB B MPUPOJC M KU3HH uenoBeka. OTIaenbHbIE
MPEJICTABUTENIN KHUCIOT WHOTO CTPOCHHUSA: OJICMHOBAs, JIMHOJIEBAas, JIMHOJICHOBAs, aKpHIIOBas,
niaBeneBas, OeH3zoiHas. JKupbl Kak clokHble 3(UPHl TIMIEPUHA U KUPHBIX KapOOHOBBIX
KHUCITIOT. PacTuTenbHbIe U dKUBOTHBIE )KUPBL, UX COCTaB. ['MAPOIN3 UIIU OMBLUIEHUE )XKUPOB. MbLIA.
Cunretnueckue moromue cpenacrsa (CMC). Ilpumenenue xupoB. 3amMeHa XUPOB B TEXHHKE
HEMUIIIEBBIM CHIPHEM.

VY rueBo asl [lonstue 06 yrneBonax. ['roko3a kak mpecTaBUTENIb MOHOCAXapUIOB.
[TonsTHE O ABOWCTBEHHOM (DYHKIIMHM OPraHUYECKOTO COSAMHEHUS Ha IPHUMEPE CBOMCTB IIFOKO3bI
KaK ajJbJerua ¥ MHOTOAaTOMHOT'O CIIUPTAa — albAETUA0CIUPTa. bpoxeHue IioKo3bl. 3HaUeHHE
U TpUMEHEHHue TIII0Ko3bl. PpyKTo3a Kak H3oMep IMIoKo3bl. Caxapo3a Kak IMpeiCcTaBUTEIb
nucaxapunoB. IIpouwsBoactBo caxapa. Kpaxmanm u  memmnono3a  Kak — IPEICTaBUTENH
nonucaxapuaoB. CpaBHEeHHME HX CBOHCTB M Ouosiornmueckas pojib. IlIpuMeHeHue 3Tux
IIOJINCAXAPUOB

Jemoncrpanun. Okxucinenve cnupra B anpaerua. KauecTBeHHass peakinus Ha
MHOroatroMHble crnupThl. Komnekiuss «KaMeHHBI yroib M NPOAYKTHI €ro nepepadoTK».
PactBopuMocTh (peHona B Bozxe mpu oOBIUHOM TeMmeparype U Mmpu HarpeBaHuu. KadecTBeHHbIE
peakiuu Ha ¢eHon. Peakius «cepeOpsHOro 3epkana» ambJeruaoB M TIHOKO3bl. OKuCIeHHe
aNbJIETUIOB U TIIOKO3bl B KUCIOTHI ¢ momolibio ruapokcuaa meau (I1). Iomydenue ykcycHo-
STUJIOBOTO M YKCyCHO-u30amuioBoro 3¢upos. Komnekuus s¢upHbix macen. KauectBennas
peakIus Ha Kpaxmall.

JlabopaTopuble onbIThl. 6. CBolicTBa 3TMiOBOrO cnupra. 7. CBolcTBa riauiepuHa. 8.
CgoiictBa ¢dopmanbaeruga. 9. CoiictBa ykcycHout kuciotsl. 10. CoiictBa xupoB. 11.
CpaBHeHuE CBOWCTB pacTBOPOB MbUIA U CTUPAIBHOro mnopomka. 12. CpoiicTBa rimroko3sl. 13.
CaoiicTBa KpaxMmaa.

Tema 4. A3oTcoaep:xaniue cCoeJHHEHNS U X HAXO0K/IeHHE B )KUBOM NpUpo/e

A M U H bl. MeTUIaMHUH Kak MpeiCcTaBUTeNNb anu(paTHIeCKMX aMUHOB M aHUJIMH — KakK
apoMaTnyeckux. OCHOBHOCTh aMHHOB B CpPaBHEHHMHM C OCHOBHBIMH CBOWCTBAMH aMMHAaKa.
AHWIIMH ¥ €T0 CBOMCTBA (B3aUMOJICHCTBUE C COJSTHOM KUCJIOTOM U OpOoMHOU Bono#). B3anmuoe
BIIMSIHME aTOMOB B MOJIEKYJIaX OPraHWYECKHX COCIWHEHHWW Ha mpuMmepe aHwivHa. [lomyuenue
anwimHa no peakuuu H. H. 3unnna. [Ipumenenune anununa.

A M1 HOKHMUCITOT Bl [TIMIMH U aJaHWH KakK MNPEICTaBUTENIN MPUPOIHBIX
aMUHOKUCIOT. CBOWCTBA aMHUHOKHCIOT KakK aM(OTepHBIX OpraHMYECKUX COCIUHEHHM
(B3aMMOJICHCTBHE CO IIeIoYaMu U KuciaoTramu). OCOOEHHOCTH TUCCOIMALMU aMHHOKHUCIIOT B
BOJHBIX pacTBopax. bumonspueie noHbl. OOpazoBaHUE MOJUMENTHAOB. AMHUHOKAIIPOHOBAs
KHCJIOTA KAaK IIPEJCTABUTENb CHUHTETHYECKUX aMUHOKHCIOT. [IOHATHE O CHHTETHYECKHX
BOJIOKHAaX Ha MpuUMepe KampoHa. AMHHOKHCIOTBHI B TMpPHPOAE, WX OUOIOrHyYeckas poJib.
He3ameHuMble aMUHOKHCIIOTBI.

b e n x u. benku kak nonunentuabl. CTpykTypa OenkoBbIX Mojekyn. CBoiicTBa 6eIKoB
(ropeHue, rUAPOIN3, LIBETHBIE peakiuu). buonoruueckas poib OENKOB.



HyknewmHOBB €KHCIOTBbL. HyKIIEHHOBBIE KACIOTHI KaK NOJUHYKJICOTH]IBI.
Crpoenne nykneornga. PHK um JIHK B cpaBHenun. Mx ponb B XpaHEeHMM U Iepenaye
HacleicTBeHHON nHpopmarun. [ToHaTHEe 0 reHHON HHKEHEPHH U OMOTEXHOJIOTHH.

FCHCTI/I‘-IGCKaSICBSISBMe)KI[yKHaCCaMI/IOpFaHI/I‘-IeCKI/IXCOCI[I/IHe
H "1 1. [ToHATHE 0 TeHETHYECKOH CBI3H U T€HETHUCCKUX pAagax.

JdemoncTpanuu. B3aumoneicTeue aMmMuaka U aHWIMHA C COJIIHOWM KUCIOTOM. Peakius
aHWIMHA ¢ OpOMHOI BOJOM. J[oKa3aTenbCTBO Hanuuus (PYHKIUMOHAJIBHBIX TPYII B PacTBOpPax
aMuHOKHUCIOT. PacTtBopenne U ocaxnenue OenkoB. L[BeTHble peakuuu  OEIKOB:
KCAaHTONPOTEHHOBass M OuypeTtoBas. ['opeHue NTUYBETO Tepa M MIEPCTAHOM HHUTH. Mozensb
mouiekyibl JIHK. [lepexonbr: aTaHom —P> 3THIIeH — P> 3THICHTIIUKOIb — P> STUJICHTIIUKOJIAT
meau (I1); aTanonm —>3Tanans —P> 3TaHOBast KUCIIOTA.

JlaGopaTopHble onbIThl. 14. CBolicTBa OEIKOB.
IIpakTuyeckasi padora Ne 1. neHTuduKaIms opraHndeCKUX COCTMHCHHM.
Tema 5. Xumus v ’KU3Hb

Il macTMaccel MBOJOKH a. HOHI/IMepI/ISaHI/IH K IIOJIMKOHACHCAMUA KaK CII0COOBI
MOJIYYCHHA CHHTCTHYCCKUX BBICOKOMOJICKYIISIPHBIX COCI[PIHGHPIFI. HonyquI/Ie HCKYCCTBCHHBIX
BBICOKOMOIJICKYIISIPHBIX COCIUHEHUN XUMHYECKOU MOI[PI(i)PIK&LIPIGIZ IMPHUPOJHLIX ITOJIUMCPOB.
CTpOCHI/IC IMOJIUMCPOB: HHHCﬁHOC, IMPOCTPAHCTBCHHOC, CETYATOC.

[lonsTne o muactmaccax. TepMoOIUIaCTUYHBIE W TEPMOPEAKTHUBHBIE —IOJIMMEPHI.
OtnenbHbIE [IpEJICTaBUTENN CUHTETUYECKUX U UCKYCCTBEHHBIX MIOJINMEPOB:
denonodopmanbIeruaHbIE CMOJIBI, TOJTUBHHWIXJIOPH, Te(IIOH, LIEIUTYJIOHI.

[TonsTHE 0 XUMHYECKHX BOJIOKHAX. HaTypanibHble, CHHTETHUYECKHE U HCKYCCTBEHHBIC
BoJIokHa. Krnaccudukaiuss u oTHeIbHBbIE TPEICTaBUTENN XHMHUYECKHUX BOJIOKOH: alleTaTHOE
(TpualleTaTHBIN IIeJK) ¥ BUCKO3HOE BOJOKHA, BHHWIXJIOPUIHBIC (XJIOPUH), MOJUHUTPHUILHBIC
(HUTPOH), MOJIMAMHIHBIE (KallPOH, HAIJIOH), MOMUA(UPHEIE (JTaBCaH).

®epwme HT . DepMEeHTH Kak OMOJIOTHYECKHE KATaTU3aTOPhl OCIKOBOW MPUPOJIBI.
[Tonsitue o pH cpenbl. OCOOEHHOCTH CTPOEHUS U CBOMCTB (CENEKTUBHOCTh U 3(()EKTUBHOCTS,
3aBUCHUMOCTh JIEHCTBUS OT TemmepaTypsl U pH cpensl pacTBopa) (epMEHTOB MO CPaBHEHUIO C
HEOpraHMYeCKUMHU KaTanuzatropamu. Poib  (GepMEHTOB B IKU3HEICATEIBHOCTH  KUBBIX
OpraHU3MOB U ITPOU3BOJICTBE.

B uTtawmuH bl IloHiTue o BuTamMuHax. Buapl BUTaMHMHHON HEOOCTaTOYHOCTH.
KJ'IaCCI/I(I)I/IKaI_[I/IH BuTtamMuHOB. Butamuu C kak MNpeaACTaBUTCIIb BOAOPACTBOPHUMEBIX BUTAMUHOB U
BUTaMHH A Kak MMPEACTAaBUTCIIb ) KUPOPACTBOPUMBIX BUTAMUHOB.

I' o p M o H bl. [loHATHE O TOpMOHax Kak OMOJIOTMYECKM AKTHBHBIX BEIECTBAX,
BBIMOJHSIONINX SHIOKPUHHYIO PETYISIIMIO KU3HEICSATENIbHOCTH OpPraHu3MoB. Baxknelimme
CBOICTBa TOPMOHOB: BBICOKasi (PU3MOJIOTUYECKAs AKTHUBHOCTb, JMCTAHIIMOHHOE JEWCTBHE,
ObIcTpoe pa3pyuieHue B TKaHsaX. OTenbHbIE IPEICTaBUTEIN TOPMOHOB: UHCYJIMH U a/Ip€HAJIMH.
[Tpodunaktuka caxapHoro nuadera. [loHsTHe 0 cTepoOMIHBIX TOPMOHAX Ha MPUMEPE MOJOBBIX
TOMOHOB.

Jlex apcrt B a JlekapcTBeHHas XUMHUS: OT ATPOXUMHUH U (hapMaKoTepamuu [0
xumuorepanuu. AHTHOMOTHKM u aucbOaktepmo3. HapkoTtmueckue BemiectBa. HapkomaHnwus,
O0opnba ¢ Heil u mpodmnakTuka. Peme Hne3aqadynooOpraiu4YecKoOMXUMUMU.



Pemennie 3amad Ha BbIBOA (DOPMYJIBI OPraHMYECKUX BEIIECTB IO MPOAYKTaM CropaHUs M
MacCCOBBIM JIOJISIM 3JIEMEHTOB.

Jemoncrpaumnu.Kouiekuus niactMace U u3aenui n3 Hux. Komiekuu UCKyCCTBEHHBIX
M CUHTETHYECKHX BOJIOKOH M M3JeNui U3 HHX.PasiioxkeHue nepokcuaa BOAOPOJA KaTajia3zoun
ceIporo Msca u ceiporo kaprodens. Komnexkuus CMC, coaepxaiiux 3H3uUMbL. VcnibiTanue cpeibl
pactBopa CMC wunaukaropHoir Oymaroit. Kosiekius BUTaMHHHBIX TpernapaToB. VcnbiTaHue
Cpelpl pacTBOopa acKOPOMHOBOM KHCIOTHI MHAMKATOpPHOW Oymaroil. McmblTanue anTedyHOro
npernapaTa UHCYJIMHA Ha OeJoK.

JlaGopaTtopuble onbIThl. 15. O3HakoMmieHue ¢ oOpaslaMu ILIACTMACC, BOJIOKOH H
Kay4yKOB.

IIpakTnyeckas padora Ne 2. PacriozHaBaHK€ IJ1aCTMAcC U BOJIOKOH.

Coaep:xanue yueOHoro kypca «Xumus 11 kaace»
Tema 1.Ilepnoanveckuii 3aK0H M CTPOEHUE ATOMA

Ortxkpwtue I. M. MenneneeBbo M [lepruoaguuecKkoro 3aK0Ha.
[lepBble MOMBITKM KJIACCUPUKAIMM XUMHUYECKHUX JJIEMEHTOB. BakHeWlne MOHATHS XUMUU:
aToOM, OTHOCHUTEJNbHAsi aToMHasi W MousiekyispHas macchl. Otkpeitue JI. M. MenneneeBbiM
[Tepuoamdaeckoro 3akoHa. [lepuonnyeckuii 3akoH B popmynuposke /1. 1. Menneneena.

ITepuoaguueckascuctemal/l. . Men geneeBa. [lepuoguueckas cucrema
. . MenneneeBa kKak Trpaduueckoe OTOOpaKEHHE TNEPHOIUYCCKOTO 3aKoHA. PaziauvHble
BAPUAHTHI IEPUOUYECKON cUCTeMBIL. [leproapl u rpymnmnbl. 3HaueHUE EPUOJIUUECKOr0 3aKOHA U
MIEPUOANYECKON CUCTEMBI.

CtpoeHueatoMa. AToM — ciiokHas yacTuia. OTKpBITHE JIEMEHTAPHBIX YacTHIL U
CTPOEHMsI aroMa. Sapo aroma: NOpPOTOHBI W HEUTpOHBIL. HM3ortomsl. M3oTomsl Bomopona.
DIEeKTPOHBI. DNEKTPOHHASI 000JI04Ka. DHEpreTHYecKuil ypoBeHb. Opoutanu: s u p. d-OpOuranu.
PacnipenienieHne 3JIEKTPOHOB MO HHEPreTHMUECKUM YPOBHSIM U OpOUTANISAM. OJEKTPOHHbBIE
KOH(QUTrypalluM aTOMOB XHMHUYECKHMX OJJIEMEHTOB. DBaneHTHble BO3MOXKHOCTH aTOMOB
XUMHYECKHUX 3JIEMEHTOB.

HepI/IO,Z[I/I‘leCKHﬁSaKOHHCTpOGHHeaTOMa. COBpeMeHHOeHOHHTI/Ie
XUMHUYCCKOro 5SJICMCHTA. COBpeMeHHa}I q)OpMy.]'II/IpOBKa MNEpUoaANYCCKOro 3aKOHaA. HpI/I‘lI/IHa
NEpUOANYHOCTU B HU3MCHCHUU CBOMCTB XHMHYECKHX 3JIEMCHTOB. OCOOCHHOCTH 3aIlOIHCHHUS
SHEPTCTUYICCKUX ypOBHeﬁ B DJICKTPOHHBIX 000JI0YKaxX aTOMOB NEPCXOAHBIX JJICMCHTOB.
3J'I€I(TpOHHLIG CEMEMCTBA AJIEMEHTOB: SU P-2JICMCHTHI; d- u f-371eMeHTBhI.

I[CMOHCTpallI/[I/[. Pazmmunsie (1)OpMI)I HGpHO)IPI‘—ICCKOﬁ CUCTEMBI XUMHUYCCKUX DJICMCHTOB
. . Menneneena.

Tema 2. CTpoeHue BelecTBa

KoBanenTHassxumMuueckascBs3b. [lonsaTue o koBaeHTHOU cBsA3HU. OOm1as
ANIEKTPOHHAs napa. KpaTHOCTh KOBAJIEHTHOM CBA3U. DJIEKTPOOTPULATENBHOCTD. [lepexkprpiBanne
AIIEKTPOHHBIX OpOuTanel. o- U m-cBsi3u. KoBaneHTHas moJisipHas M KOBaJICHTHAasl HETOJIsIpHast
xumuueckue cBsizu. OOMEHHBIH M JIOHOPHO-AaKIENTOPHBI MeXaHW3Mbl 00pa3oBaHUA
KOBaJEHTHOM CBs3U. BemiecTBa MOJEKYISIPHOTO W HEMOJEKYJISPHOIO CTPOEHMs. 3aKOH
ITOCTOSIHCTBA COCTABA JIJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOEHUS.



MoaswmasgsxumMudeckascBsda3 b Karmonsl u annonsl. MonHas CBA3b U ee
cBoiicTBa. MoHHas CBsA3b KAk KpaHUM cilydall KOBAJCHTHON MNOJSAPHOU CBsA3U. PopMmynbHas
eauHuIa BemecTBa. OTHOCUTEIBHOCTD JCICHUS XMMUYCCKUX CBSI3CH HA TUIIEL.

MeTannuuecKasXuUMHUUICCKascBs3b O0mue Gpusnieckre cBOHCTBA
METaJUIOB. 3aBHCUMOCTH 3JICKTPOIPOBOAHOCTH METAIOB OT Temreparypbl. CrutaBel. UepHbie U
[[BETHBIC CIUIABHI.

ATperatTHbecOCTOSHHUSIBEUECTB a. ['a3pl. 3akoH ABorajpo st Ta3oB.
MoutsipHbIii 00beM Tra3000pa3HBIX BEMICCTB (MPH H. Y.). JKugakocTu

.BonoponnagsxuMuueckascBs3b BogopoaHas cBs3b, Kak 0COOBIN Cirydait
MEXMOJIEKYJIIPHOTO B3aUMOJEHCTBUA. MexaHu3m ee 00pa3oBaHUs M BIUSHUE Ha CBOMCTBA
BemecTB (Ha mpumepe Boabl). Mcmomp3oBanue BOAbI B OBITY W Ha TPOU3BOJCTBE.
BHyTpuMosnekymsipHas BOJOPOIHAS CBSA3b U €€ OMOIOrnuecKas poJb.

Tunse k PUCTANIIHYCCKUXPCHICTOK. KpI/ICTaJ'IJII/I‘ICCKaH PCLICTKA. I/IOHHBIG,
MCTAJUIMYCCKUC, ATOMHBIC U MOJICKYJIDHBIC KPUCTAJUIMYCCKUE PCHICTKHU. AJ'IJ'IOTpOHI/ISI.
AMOp(I)HBIe BCIICCTBA, UX OTIIMYUTCIIBHBIC CBOMCTBA.

YUucTtreieBe nmecrpacMceCH. CMecH 1 XMMHUYECKHUE COCIUHCHMU. T'omoreunnsie u
rereporeHHele cMecu. MaccoBass U oObeMHasl J0JIM KOMIIOHEHTOB B cMecu. MaccoBas 1oist
npuMmeceld. Perenne 3amaB Ha MaccoBYO J00 mnpumeceid. Kiraccupukamus BEIIeCTB I10
CTETEHH UX YHUCTOTHI.

HNucnepcHblecucTteM bl [lonarue nucniepcHoit cucremsl. Jlucnepcuas dasa u
mucnepcuonHas cpena. Knaccudukanusa aucnepcHblx cucteMm. KomnmouaHbele AucrnepcHbIe
CUCTEMBI. 30JI1 U TeIi. 3HaYeHHE AUCIIEPCHBIX CUCTEM B IIPUPO/JIE U KU3HU YEIIOBEKA.

JeMoHcTpanuu. Mojienb KpUCTAIUIMYECKOM pemeTku XxJjopuaa HaTpusa. OOpasisl
MUHEpPAJIOB C HMOHHOW KPHUCTAJUIMYECKOM  pEIIeTKOW: KanbluTa, ramura. Moxenu
KPUCTAJUTMYECKUX PEIIETOK «CYXOTO JbAay (WU noja), anmasa, rpadura (wim kBapua). Moaens
MOJISIpHOTO 00beMa ra3oB. TpH arperaTHbIX COCTOSHHUS BOoAbl. OOpa3lbl HAaKUIM B YallHUKE U
TpyOax LEHTpalbHOro OoToIuIeHus. JKecTKOCTh BOJBI U CIocoObl ee ycTpaHeHus. [IpuOopsl Ha
KUIKUX KpucTamiax. OOpas3ubl pa3aHuHBIX JUCHEPCHBIX CUCTEM: SMYJIbCHUH, CYCHEH3HH,
a’po3oJeid, reneit u 3omeit. Koarymsuus. Cunepesuc. Opdext Tunnans.

JlaGopaTopHble onbIThl 1. OnpeneneHne CBOMCTB HEKOTOPHIX BEIIECTB HA OCHOBE THUIIA
KpUCTAJUTHYECKOM pereTku. 2. O3HaKOMJIEHHE ¢ KOJUIEKIIMEH TTOJIMMEPOB, TIIaCTMAacC M BOJIOKOH
u m3aenuid u3 Hux. 3. XKécTkocTh BOAbI. YcTpaHeHUe KECTKOCTU BOJAbI. 4. O3HaKOMIIEHUE C
MI/IHepaJ'IBHBIMI/I BOOJaMH. 5 OSH&KOMJ’IGHI/IG C )II/ICHCpCHBIMI/I CUCTEMAMMH.

IIpakTuueckas padora Nel. [Tonydyenne, coOupaHue U pacro3HaBaHUE T'a30B
Tema 3. D1eKTPOJINTHYECKAS U CCOLHAIUS

P acT B 0o p B. PacTBOPEl Kak TOMOTCHHBIC CHCTEMBI, COCTOSIIIHUE W3 YaCTHI]
PacTBOPHTEIIS, pACTBOPEHHOTO BEIIECTBA U MPOIYKTOB UX B3aUMOJEHCTBUS. PacTBopeHuHe Kak
(bU3UKO-XUMHUYECKUH mporiecc. MaccoBas J0Ji1 PacTBOPEHHOTO BEIIECTBA. THIBI PacTBOPOB.
MoutsipHast KOHIICHTpaus BemecTBa. MUHEpaabHbBIE BOJIBI.

TCOpI/I}IBJ'IeKTpOHHTquCKOﬁZ[HCCOI_[I/IaI_II/II/I. 3J'IeKTpOJ'II/ITBII/I
HE3JICKTPOJIUTHI. Cremnenn BHCKTPOHHTHHCCKOﬁ JAucconualnuu. CunbHbIC )51 cia0bie



JJNEKTPOJIUTEL. YPaBHEHHUS DIIEKTPOJUTHYECKOM aucconuanuv. MexaHusM AMCCOLMALMH.
Crynenuaras aucconuanysi. BogopoaHbliil mokasaress.

Ku c o T sl BcBeTe TCOPUHU SIEKTPOIUTHUECKON nucconmanuu. OOmme cBoWCTBa
HEOPTraHUYECKUX M OPraHUYECKUX KHUCIIOT. Y CJIOBHUS TEUEHHUS PEAKIUN MEXKIY JICKTPOJIUTAMU
no koHma. Crernuduyeckre CBOWCTBA a30THOM, KOHIIEHTPHUPOBAHHOW CEpPHOM M MYypaBbHUHOMU
KHCJIOT.

OcHOBAaHUAIAB CBETE TEOpHUU 3HCKTpOJIHTI/I‘leCKOI>'I Jucconnanuu, ux KJ'IaCCI/I(l)I/IKaI_II/IH
u 06I_HI/IC CBOICTBA. AMI/IHBI, KaK OpraHM4€CKHEC OCHOBAHUA. CpaBHCHI/Ie CBOMCTB aMMHMakKa,
MCTHJIaMHWHA U aHUJIMHA.

C 0 J1 ¥ B CBETE TCOPHH IICKTPOIUTUICCKON TUCCOLMAIINH, UX KIACCH(PUKAIUS U O0IIHe
cBoiicTBa. Conu Kucible 1 OCHOBHbIE COJIM OpraHMYECKUX KUCIOT. Mblia. DJIeKTpOXUMUYECKUI
Pl HAIpPsOKEHUH METAJUIOB U €ro MCIOJIb30BaHME Ul XapaKTEPUCTHKH BOCCTAHOBUTEIbHBIX
CBOWCTB METAJIJIOB.

I''mu 1 p onu 3 Cayuam ruaponusza coneil. Peakmus cpeast (pH) B pactBopax
TUAPOIU3YIOLIUXCS coJiel. [ Maponn3 opraHM4ecKux BEUIECTB, €r0 3HAYEHUE.

JdemoncTpauuu. VicnpiTaHue pacTBOPOB AJIEKTPOJIUTOB M HEIIEKTPOIUTOB HA MPEIMET
JIUCCOITMAIIMU. 3aBUCUMOCTb CTEIICHU AJICKTPOJIUTHUECKON TUCCOIMAIMN YKCYCHON KHUCIOTHI OT
paszbasiienus pactBopa. [Ipumepsl peakunii HOHHOTO 0OMEHa, UAYITUX ¢ 00pPa30BAaHUEM OCAJKa,
ra3a Wi BoJbl. XMMHUYECKHUE CBOMCTBA KUCJIOT: B3aUMOJCHCTBUE C METallJIaMH, OCHOBHBIMU U
aM(pOTEepHBIMU OKCHUJAMH, OCHOBaHHSIMH (ILEJIOYaMH U HEPACTBOPHUMBIMU B BOJE), COJISMHU.
BzaumopeiictBiue a30THOW KUCIOTHI ¢ Meapio. Pasbasinenue cepHoil kucioTel. OOyriamBaHue
KOHIIEHTPUPOBAHHON CEpHOM KHCIOTON caxapo3bl. XMMHUYECKHE CBOMCTBA IIENOYEH: peakuus
HEUTpanu3anuy, B3aUMOJCWCTBUE C KHUCJIOTHBIMU OKCHUJaMH, colsiMu. PasnmoxkeHue
HEpPacTBOPUMBIX B BOJI€ OCHOBaHMM NP HArpeBaHWH. XHUMHUYECKHE CBOWCTBA COJEH:
B3aMMOJICHCTBHE C METalJIaMH, KUCIOTaMU, IIeIo4aMu, ¢ IpyrumMu coiisiMu. ['uaponus kapOuaa
kanpius. M3ydenne pH pacTBOpPOB THUAPONMHM3YIOIIUXCS CcoOJiel: KapOOHATOB IIETOYHBIX
METaJIOB, XJIOPUAA U alleTaTa aMMOHHUS.

JlabopaTopHble onbIThl. 6. O3HaKoMJIeHHE ¢ KoyieKuued kucnoT. 7. IlomyueHue u
CBOICTBa HEPACTBOPUMBIX OCHOBaHUH. 8. O3HaKOMJIEHME C KOJUJIEKIHEH OCHOBaHMM. 9.
O3HakoMJIeHHE € KOJUIEKIMEH MMHepasloB, coaepxkamux conu. 10. McneltaHue pacTtBopoB
KHCJIOT, OCHOBaHUU W cojiei mHAuKaropamu. 11. Pasmuunbie ciydam ruaponusa conend. 12.
['maponn3 XJIOPHUIOB M alleTaTOB MISTIOYHBIX METAJLIOB.

IIpakTuyeckas padora Ne 2. PemeHue 5SKCIEpUMEHTANIbHBIX 337a4  Ha
UACHTU(DUKAINIO HEOPTAHUYECKUX U OPTaHUYECKUX COSAMHEHUH.

Tema 4. Xumuyeckue peakiuuu

KnaccubukanussXuMudIeCcKHXDpeak [ u i Peakuun, uaynme 6e3
M3MEHEHHUs cocTaBa BemiecTB. Kiaccudukanus mo 4uciny U COCTaBy pearnpyrollux BEUIECTB U
NPOAYKTOB peakuuu. Peakuuu pas3noKeHWs, COCIWHEHUs, 3aMelleHuss U oOMeHa B
HEOPraHWYECKOW XUMHUU. Peakuuu nprucoeIuHeEHUs, OTIIEIIICHUS], 3aMEILIEHUS U U30MEPU3aLINU
B OpPraHMYeCKOW XuMHM. Peakiuum nonumepus3auuMd Kak YacTHBIM Ciydaild peakuuiu
MPUCOEINHECHUSL.



TennoBoOWY»DPEeKTXUMHUIYECCKHUXDEaKI UK DK30- U SHIOTEPMHICCKUE
pPCaKknuu. TepMOXI/IMI/I‘-ICCKI/Ie YpaBHCHUH. Pacuer xommuecTBa TEHIOTHI IO TCPMOXUMHYCCKUM
YpaBHEHUSAM.

CKOpoOCThXUMMHUUECKHUXDEaKIHU I [loHaTHe 0 CKOPOCTU XUMUUECKUX
peakuui, aHAIUTUYECKOE BBIPAXKECHHE. 3aBUCHUMOCTb CKOPOCTH pEaKUUU OT KOHLEHTPALWH,
JABJICHUsI, TEMIIEPATYPhI, IPUPOJBl PEArHpyIOIIKUX BEUIECTB, ILIOMAAN MX CONPUKOCHOBECHHMS.
3aKOH JEHCTBYIOIUX Macc. Pemenne 3a1a4 Ha XUMUYECKYIO KHHETHKY.

K a 1 a n u 3. Karanuzaropel. Kartanus. ['OMOreHHBII M TE€TEpPOreHHBIM KaTajus.
[TprMepsl KaTATUTHYECKUX MPOIECCOB B MPOMBIIUICHHOCTH, TEXHUKE, ObITY. DEPMEHTHI U UX
OTIIMYHSI OT HEOPraHUYECKNX Karaau3aTopos. [IpuMeHeHne kaTaan3aTopoB u pepMEHTOB.

XuMuueckKoepanHOBECHU e OOpatuMble 1 HEOOPATUMBIC PEAKIIHH.
XUMHYECKOE PaBHOBECHE U CIIOCOOBI €ro CMELICHUSI Ha IpUMepe MoylydeHus ammuaka. CuHTe3
aMMuaka B I[poMbllIUIeHHOCTH. [loHATHE 00 ONTUMANBHBIX YCIOBUSAX IPOBEICHUS
TEXHOJIOTHYECKOT0 Ipoliecca.

OKHCIHTENbHO-BOCCTAHOBUTECIbHBI€MP OIIE cC bl. OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIE peakiuu. OKUCIUTENh U BOCCTAaHOBUTENh. OKUCICHHE U BOCCTAHOBJICHUE.
COCTaBJIeHI/Ie ypaBHCHI/Iﬁ OKHUCIUTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ METOAOM BHCKTPOHHOFO
OajaHca.

O6bmuecBocTBaMeTaado B XUMHUYECKAE CBOICTBA METAJUIOB Kak
BOCCTaHOBUTENEW. B3anmopeilicTBue MeTauioOB C HEMETalylaMH, BOJOW, KHCIOTaMH U
pacTtBopamH coseil. MeTamiorepmust.

Koppos3usMeTadnnoB Kak OKACIUTEIbHO-BOCCTAHOBUTEIBHBIN TIpOLIECC.
CrniocoOBl 3aIlUThl METAJJIOB OT KOPPO3HUH.

OOmuecBocTBaHEMETaludado B. XUMUUECKUE CBOMCTBA HEMETAJUIOB KaK
okucnureneil. BzaumoneiicTeue ¢ MeramuiaMu, BOJIOPOAOM M ApyruMU Hemetauiamu. CBoMCTBa
HEMETAJJIOB KaK BOCCTaHOBUTENEH. B3auMonelicTBUE ¢ MPOCTHIMU U CIOKHBIMM BEIIECTBAMH-
okuciuTensiMu. O01as XapaKTepUCTHKA raJIoreHOB.

OnextTpoausi O0mue ciocodbl MONydyeHUs] METAJUIOB U HEMETAJIIIOB. DJIEKTPOJIN3
pacTBOPOB M PAacIUIaBOB JJIEKTPOJIMTOB HA NPUMEPE XJOpUAA HATpUs. DJIEKTPOJIUTUYECKOE
noiaydeHue amoMuHus. lIpakTudeckoe 3HadeHue dieKTpoausa. ['anpBaHOIUIACTHKA U
raJlbBaHOCTETUl.

3axuniueHHu e llepcnekTuBbl pa3BUTHS XUMHUYECKOH HAyKH M XUMHYECKOIO
IPOM3BOJICTBA. XUMHUs U Mpo0sIeMa OXpaHbl OKpY’KaroIiel cpebl

JleMoHCTpanmuM. OK30T€PMUUECKME M JHJIOTEPMUYECKHE XHMHUUYECKHUE PEAKIUH.
TemuioBble SIBIEHUS NIPU PACTBOPEHUU CEPHON KHCIOTHI U AMMHMAYHOW CEUTpPHI. 3aBUCUMOCTD
CKOPOCTH P€aKIMM OT IPUPOJIbl BEIIECTB HA IPUMEPE B3aUMOACHCTBHS paCTBOPOB PA3JIMUYHBIX
KHUCJIOT OJMHAKOBOW KOHIIGHTpPAllMM C OJMHAKOBBIMH KyCOYKaMH (TpaHylaMu) LHWHKA U
OJINHAKOBBIX KYCOYKOB pa3HbIX METAJUIOB (MarHusi, IIMHKA, KeJe3a) C PAacTBOPOM COJISHOM
KHUCTIOThI. B3anMozeiicTBue pacTBOPOB CEpPHOM KHUCIOTHI C pacTBOpaMHu THOCYNb(aTra HATpHUs
pa3IMyHON KOHIEHTpAluu U Temreparypbl. Monenb kumsiiero cios. Pa3noxxeHue nepokcuaa
BOJIOpPOJIa € MOMOIIbI0 Heoprannueckux katanuzatopoB (FeCl2, KI) u npupoaHbix oO0BEKTOB,
cojepxammx  Karamazy (celpoe  Msico, kaprodens). Ilpocreitmme  OKHUCTUTEIHHO-
BOCCTAHOBUTEJIbHBIE DPEAKIMH: B3aUMOJEHWCTBHE LHMHKA C COJSHOM KHCIOTOM M JKele3a C



cynbdarom meau (I1). Mogens anexTponusepa. Moiensb 3JEeKTPOTU3HON BaHHBI IS TTOTYYEHUS
AJIFOMHUHNA.

3aMeIIeHUs] MEIHM JKele3oM B pacTBope cyibdara memu (II). 15.

JlabopaTopHble ONBITHI.

13. TlomydeHuwe KuUCIOpOAA pPAa3jOKEHUEM MEPOKCUA
BOJIOpOJIa C TMOMOIIBIO JMOKCHAA MapraHila M KaTajiasdbl ChIporo kaptodens. 14. Peakuwms

[Tonyuenune Bomopoma

B3aUMOJICMCTBUEM KHCIOTHI ¢ IUHKOM. 16. O3HakoMieHHE C KOJUIEKIMEH MeTayioB. 17.
O3HakoMIIEHHE C KOJUIEKIIMEH HEMETAIIIOB.

YueOHO-TeMAaTHUECKHI IJIaH

10 kacc
Neni/m | Tema Komu | B Tom uncie Bunel, popmbr u | Coneprxanue
yecTB | [Ipaktnue | KoHTposibHBIX | COACPKaHHE BOCIIMTATEILHOI'O
0 CKUX pa60T JCATCIIBHOCTH IIOTCHIIMAJIa TCMBI
4acoB | paGoT yHammxes
Beenenue 1 YCTAaHOBJICHUE | COBEPLICHCTBYIO
JIOBEPUTENbHBI | TCS
X OTHOLIEHUN | KOMMYHHUKaTHUBH
B pe3yJibTaTe b€ HaBbIKH,
JaJiora, dopmupyercs
Oecen MeXy | IMO3HABaTEIbHbI
[1€JarOroM U 1 MHTEpEC K
yJaliuMucs, peaMery,
CO3/IaHHE dbopmupoBaHue
OpoOJEMHBIX | O3UTUBHOTO
CUTyalui, BOCIIPUSTHUSA
BOIIPOC HIKOJIbHUKAMU
TpeboBaHUM U
npocso
yUuTeNs,
IIPUBJICYEHUIO
UX BHUMaHUS K
o0cyxxaaemMon
Ha YpOKe
UHpOpMaLIUU
1 Teopus 3 Pa6oras B BocnuteiBaercs
CTPOECHUS rpymmnax YBa)KCHHE K
OpraHUYECKHUX (mapax), HUCTOPUYECKON
COEIMHEHUN AHAIN3UPYIOT | JINYHOCTH,
YUETHBIH aKTUBU3HUpYETCA
MaTtepual, II03HaBaTeJIbHAA
PacKpbIBAIOT JeSITeNIbHOCTD
CMBICJI TEOPUH | ydallUXcCs,
XUMHYECKOTO | IIPUBJIEKAETCS
CTPOCHUS, BHUMaHUE
(hopMUPOBaHU | IIKOJIBHUKOB K
€ YBAOXECHHUSA K | [ICHHOCTHOMY
3aciayram acreKkTy
OTEYECTBEHHBI | yUeOHOTO
X YYEHBIX MaTepuara,




BbIpabaTHIBACTC

s JINYHOE
OTHOILICHHE
ydaluxcs K
00pa3oBaHUIO
KaK IEHHOCTH
VB u ux 10 Oopranu3anus BBICKa3bIBaHUS
IPUPOJIHbIE uX paboThl C | yyalllUMHUCS
HUCTOYHUKH TEKCTaMH, CBOETO MHEHUS
3aJaHUAMU 10 €€ NOBOJY U
MOBBIIIEHHOTO | YBa)KEHHUE K
YPOBHH, qyKOMY
napHbIe U MHEHHUIO
IpyMNIOBbIE IpUBJIEYCHHE
(dopmbI BHUMAaHUs
paboTHl, y4aluxcs K
oOcyxeHune LEHHOCTHOMY
UHpOpPMALIUU: | aCHEKTY
WHHUIAUPOBAH | M3y4aeMbIX Ha
ue ee ypOKax sIBJICHUH
00CyXICHUS
Kucnopoaconep | 8 OpraHu3ansi | BbICKa3bIBaHUS
xKalue UX paboOThl C | yJalIUMHUCS
OpraHuy4ecKue TEKCTaMH, CBOEr'0 MHEHUS
COCMHEHUS 3aJaHUSIMU TI0 €€ MOBOY U
HOBBIILIEHHOI'O | YBa)K€HHUE K
YPOBH, qyKOMY
napHble U MHEHHUIO
TpYTIOBBIE NpUBJICUCHHE
(bopmbl BHUMAaHUs
paboThl, yyaumxcs K
o0cyxieHue LIEHHOCTHOMY
nH(pOpMaLIUU: | ACHIEKTY
UHHULMUPOBAH | M3y4aeMbIX Ha
ue ee YpOKax sIBJICHUU
00CYKIeHUS
AzoTconepxamu | 8 OpraHu3aisi | BHICKa3bIBAHUS
€ COeTMHEHUS U uX paboThl C | yyallUMHUCS
UX HAXOXKJCHHUE TEKCTaMH, CBOETO MHEHUS
B )KMBOH 3aJaHUSMU 0 ee MOBOY U
pUpo/Ie MOBBIIIIEHHOTO | YBa)KEHHUE K
YPOBH, qyKOMY
MapHbIe U MHEHHIO
IpyTIIOBBIE IpUBJICUCHHE
(hopMbI BHUMaHUs
paboThI, y4amuxcst K
o0cyxaeHue IIEHHOCTHOMY
uHpOpMalUU: | aCHEKTY
WHUIIMAPOBAH | M3yYaeMBIX Ha
He ee YpOKax sIBJICHUU
00CyXIeHUS
Xumus v Ku3Hp | 4 HCCIIeIOBATeNb | COBEPIICHCTBOB




CKOit

eI TEIIHOCTH
y4aluxcs B
paMKax
peanu3auuu
AMHA
IPYIIIOBBIX
HCCJIEIOBATEIb
CKHUX MHUHU-
MIPOEKTOB

aHUE HABBHIKOB
CaMOCTOSITENTEHO
T'O pemeHus
TEOPETUYECKOMN
poOJIeMBl,
reHepUPOBAHUS
U oopMIIeHUS
COOCTBEHHBIX
e,
YBa)XXUTEJILHOTO
OTHOIICHHUS K
YYKUM UM,

nyOJIMYHOTO
BBICTYIUJICHUS
nepen
ayJIUTOpHEH,
apryMeHTHpOBa
HHS U
OTCTauBaHUS
CBOCH TOYKHU
3peHUs
Htoro 34 2 3
YyeOHO-TeMaTHUYECKHI IJIAH
11 kaace
Nerr/mm | Tema Komu | B Tom uncie
yecTB | [Ipaktuue | Kontposnpubix | Bumel, popmer u | Conepixanue
0 CKUX pa6OT CoZepKaHue BOCIIUTATEIIbHOI'O
4yacoB pa60T ACATCIIBHOCTHU IHOoTCHIKMaJIa TEMbI
y4aiuxcs
1 [Tepuoanueckuit | 4 PabGoras B BocnuteiBaeTcs
3akoH JI.1. rpymmnax YBaXKECHHUE K
MenpeneeBa u (mapax), HUCTOPUYECKOM
CTPOEHHE aToMa AQHAIM3UPYIOT | JUYHOCTH,
YYETHBIN AKTUBU3HUPYETCS
MaTtepua, IO3HAaBaTelIbHAas
pPacKpbIBAIOT JIeATEeIIEHOCTD
CMBICJI TEOPUH | YYAIIUXCA,
XUMHYECKOTO | MPUBIIEKACTCS
CTPOEHHUS, BHUMAaHHC
(hopMUPOBaHU | NIKOJHLHUKOB K
€ YBOXEHHS K | IEGHHOCTHOMY
3aciyram aCTeKTy
OTE€UYECTBEHHBI | Y4eOHOTO
X yYEHBIX Marepuaia,
BBIpa0aThIBAETC
s IMYHOE

OTHOIICHHC




yqammxcs K

00pa3oBaHUIO
KaK [IECHHOCTH
Crpoenue 11 OpraHu3alus BBICKA3bIBAHUS
BELIECTBA ux paboThl ¢ | ydalIuMuUCs
TEKCTaMH, CBOET0 MHEHHUS
3a/laHUsIMU 10 €€ IIOBOY U
MOBBIIIEHHOTO | YBa)K€HUE K
YpOBH3, qyKOMY
HapHbIE U MHEHHIO
TPYIIOBBIE IIPUBJICYEHHE
(hopMbI BHUMAaHUs
paboTsl, y4amuxcst K
oOcyxeHue LEHHOCTHOMY
UHPOpPMALIUU: | aCHEKTY
WHUIIMUPOBAH | U3y4aeMbIX Ha
ue ee YpOKax sIBJICHUU
00CYKIeHUS
OnekrpoauTtuuec | 7 OpraHu3anus BBICKA3bIBAHUS
Kas ux paboTel C | ydJaluMucs
JCCOLMaIus TEKCTaMH, CBOET0 MHEHHUS
3a/laHUsIMU 0 ee OBOJY U
MOBBIIICHHOTO | YBa)XEHUE K
YpOBHS, YYKOMY
napHbIC U MHEHHIO
TPYMIOBbIE pUBJICYCHHE
(dopmbI BHUMAaHUs
paboTHl, yuammxes K
oOcyxeHune LEHHOCTHOMY
uH(pOpMAIIUU: | ACTIEKTY
VHUIIMMPOBAH | U3y4aeMbIX HA
ue ee YpOKax sIBJICHUU
00CYXICHUS
XuMHYeCcKue 12 OpraHu3anus CoBeplIeHCTBOB
peakuuu ux paboThl ¢ aHUE HABBIKOB
TEKCTaMH, CaMOCTOSITEIILHO
3aJlaHUsAMU ro penieHus
MOBBIIIIEHHOTO | POOIEMBI,
YpOBHS, COBEpIIICHCTBOB
UCCIIEIOBATENb | aHUE
CKHE U MPaAKTHYECKUX
MPaKTUYECKUE | HABBHIKOB,
hopmbI YBAKHUTEIBHOTO
paboThI OTHOILIEHHUS K
qYXKUM HJICSIM,
apryMeHTHPOBa
HUS U
OTCTauBaHUSA
CBOEH TOYKH
3peHus
Nroro 34




[Inanupyemble pe3y/bTaThl H3yYeHUS] Kypca XUMHM:

BLIHyCKHHK HA 02a30BOM YPOBHE HAYYHUTCH:

— packpblBaThb Ha IPHMEPax pOJIb XUMUH B (POPMHPOBAHMHM COBPEMEHHOW HAy4YHOM
KapTUHBI MUPA U B IPAKTHYECKOH JIEITEIILHOCTH YEIOBEKa;

— JIGMOHCTPUPOBaTh Ha TMpHUMEpax B3aWMOCBSI3b MEXAY XHUMHEH H  JIpyrdMHU
€CTECTBEHHBIMH HayKaMH;

—  pacKpbIBaTh Ha IpUMepax MOJIOKEHHS TEOPUH XUMHUIEcKoro crpoeHust A.M. bytnepona;

— moHuMarth ¢usnyeckuil cmeicn Ilepmoamyeckoro 3akona J[.M. MenzaeneeBa u Ha ero
OCHOBE OOBSICHATH 3aBHCHMOCTb CBOWCTB XHMHUYECKHX 3JEMEHTOB M OOpa30BaHHBIX HMH
BEILIECTB OT 3JIEKTPOHHOTO CTPOEHUS aTOMOB;

—  OOBSCHATH MPUYUHBI MHOTOOOPA3Hs BEIIECTB Ha OCHOBE OOIIMX IPEICTABICHUH 00 MX
COCTaBe M CTPOCHHH;

— TIPUMEHSTH MPaBHJA CHCTEMAaTHYECKON MEXTyHApOJHOW HOMEHKJIATYphl KaK CpPEICTBA
pa3nuyYeHHs U UICHTH()UKANY BEIIECTB 110 UX COCTABY U CTPOCHUIO;

—  COCTaBIISITh MOJEKYJSIPHBIE M CTPYKTYypHBbIE (DOPMYJBI OPTraHMYECKHX BEHIECTB Kak
HOcHTeNeH HWH(OpMalMu O CTPOCHUHM BEIECTBA, €r0 CBOWCTBAX M TNPHUHAIICKHOCTH K
OTIpeIelIEeHHOMY KJIacCy COeIMHEHUI;

—  XapaKTepH30BaTh OPraHMYECKHE BEIIECTBA II0 COCTaBY, CTPOCHHUIO U CBOICTBaM,
yCTaHaBJIMBATh MIPUYUHHO-CIIEACTBEHHBIE CBSI3M MEXKIY TaHHBIMHU XapaKTePUCTUKAMH BEIECTBA;

— TPUBOJIUTH NPUMEPHl XMMUYECKUX PpEaKLUil, pacKpbhIBAIOLIMX XapaKTepHble CBOWCTBA
TUIHMYHBIX TPEACTaBUTENCH KJIACCOB OPraHMYECKHUX BEIIECTB C LENbI0 UX HMJICHTU(DUKALUU U
00BsicCHEHHUS 00J1aCTU IPUMEHEHUS;

—  TIPOTHO3HMPOBATH BO3MOYKHOCTH MPOTEKAHUS XMMHUYECKUX PEaKIMil Ha OCHOBE 3HAHHWHA O
TUIIAX XUMHYECKOM CBSA3M B MOJIEKYJIaX PEareHTOB U UX PEAKLIMOHHOM CrIOCOOHOCTH;

—  HCIIOJIb30BaTh 3HAHUS O COCTaBe, CTPOCHWU M XUMHUYECKHX CBOWMCTBAX BEIIECTB IS
0€30IaCHOTO TIPUMEHEHUS B MPAKTHUECKON JeSITeTbHOCTH;

—  TIPUBOJUTH MPHUMEPHI MPAKTHYECKOTO UCIIONB30BaHMS MPOIYKTOB MepepaboTKu HEPTH U
OPUPOJHOTO Ta3a, BBICOKOMOJIEKYISAPHBIX COEAWHEHHH (MOJUATUIIEHA, CHHTETHYECKOTO
KayuyKa, al[leTaTHOrO BOJIOKHA);

—  TIPOBOJMTH OIBITHI IO PACIIO3HABAHHUIO OPTAHWYECKHUX BEIIECTB: TIUIEPUHA, YKCYCHOMH
KHCJIOTHI, HEMIPEIEIbHBIX JKUPOB, TIIFOKO3bI, KpaxMaia, OEJIKOB — B COCTAaBE MUIIEBBIX IPOJTYKTOB

U KOCMETHYCCKUX CPECACTB,



—  BJIAJETh NMpaBWIAMHU U NpHEMaMu 0e30MacHON paboThl ¢ XMMHUYECKUMH BEIIECTBAaMH U
1a00paTOPHBIM 000PYI0BaHUEM;

—  YCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKOU PEAaKIUU U CMELIEHUSI XUMUYECKOIO
paBHOBECHsI OT pa3IM4YHBIX (DAKTOPOB C LENbIO ONPENETICHUs ONTUMAIbHBIX YCIIOBHI
IIPOTEKAaHUsI XMMUYECKHUX IIPOLIECCOB;

—  NPHUBOJUTH IIPUMEPBI TUAPOIIN3A COJIEH B IIOBCEITHEBHON KU3HU YEIIOBEKA;

— IPUBOJUTH IPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuid B MPUPOE,
IIPOU3BOJCTBEHHBIX MPOLIECCAX U KUZHEIACATCIBHOCTH OPraHU3MOB;

— TNPUBOAUTH NPUMEPbl XMMHUYECKHUX pPEaKLUMH, pPACKPBIBAIOLIMX OOLIME XUMHUYECKUE
CBOMCTBA MIPOCTBIX BELIECTB — METAJNIOB U HEMETAJIIOB;

— IPOBOAMTH pacyeThl HA HAXOXKICHHE MOJEKYJIIpHOW (opMyssl YrieBoaopoja IIo
IPOAYKTaM CTOPAaHHSA U IO €ro OTHOCUTEIbHOW IUIOTHOCTH M MAacCOBBIM JOJISIM 2JIEMEHTOB,
BXOJIILIIMX B €r0 COCTaB;

—  BIAJAETh IpaBWIaMU 0€30IacHOro OOpallleHus C €AKUMH, FOPIOYMMHU U TOKCHUUYHBIMH
BELIECTBAMMU, CPEJICTBAMU OBITOBOW XHUMHUH;

—  OCYUIECTBIATh MOMCK XHMHYECKOH HHGpOpMalMU 10 HA3BaHUAM, HACHTHU(PHUKATOPaM,
CTPYKTYPHBIM (hOpMyJiaM BEILECTB;

— KpWUTHYECKH  OIICHWBAaTh W  HHTEPIPETHPOBATh  XHMHUYECKYI0  HH(POPMALHIO,
COJEPKALIYIOCSA B COOOLIEHHSIX CPEACTB MacCOBOM MH(popMalyy, pecypcax MHTepHeTa, HaydHO-
HOIYJISIPHBIX CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LIEJSAX BBIABIICHUS
OLIMOOYHBIX CY>KICHUN U (POPMHUPOBAHUS COOCTBEHHON MO3UIINY;

—  TPeACTaBIATh MYTU PEIIEHUs INI0OANBHBIX MPOOJIEM, CTOSAIIUX MEpe]] YeIOBEUECTBOM:
HKOJIOTMYECKUX, SHEPTeTUUECKHX, CHIPHEBBIX, U POJIb XUMHUHU B PELICHUH 3TUX MPOOIIEM.

BoinyckHUK Ha 0230BOM YPOBHE MOJIYYHT BO3MOKHOCTD HAYYHUThCH:

® HCIOJB30BAaTh MCTOABI HAYYHOI'O IIO3HAHHA IIPpW BBIIOJHCHHUH IIPOCKTOB U y‘-I€6HO-

HCCICAOBATCIBbCKHUX 3ada4 XHUMHYISCKOMN TCMAaTUKH,

® [IPOrHO3HUPOBATH CTPOCHUC U CBOIMCTBAa HE3HAKOMBIX HCOPTaHUYCCKUX U OpPraHUuYCCKUX

BE€IICCTB HA OCHOBC aHAJIOTHH,

® YCTaHAaBJIMBATH B3aWMOCBA3HM XUMHH C MOpEAMCTaMHU T'YMAaHHTApPHOTO 1IHKJIA (SISI)IKOM,

JUTEPATypOi, MUPOBOH XY10KECTBEHHOHN KYJIBTYpOil);
® pacKphIBaTh POJib XMMUYECKUX 3HAHUM B Oyaylel MpaKTUUeCKOM 1eTeIbHOCTH;

® PacKphIBaTh POJIb XUMHUECKUX 3HAHUN B (DOPMUPOBAHMM MHIUBUAYATbHONW 00pa3oBaTeIbHOM

TPaeKTOpUH;



® IIPpOTrHO3UPOBATH CIIOCOOHOCTH HCOPTaHUYCCKUX HW OPraHUYCCKUX BEIICCTB IIPOSABIATH
OKHUCJINTENbHBIE W/HUIM BOCCTAHOBHUTEJIBHEIE CBOMCTBA C YUETOM CTEIIEHEH OKHCIICHHS

AIIEMEHTOB, 00Pa3yOLNX UX;

® ApPrymeHTHpPOBATh C€IAMHCTBO MHpa BEIICCTB YCTAaHOBJICHHUEM TeHETHYECKOM CBSI3U MKy

HEOPTraHUYCCKUMHU U OPraHuYCCKNUMHU BEIICCTBAMMU,
® BJIaJICTh XUMHUYCCKHUM S3bIKOM IJIA O60F3H.[€HI/I$I CJIOBApHOI'0 3ariaca v pa3sBUTUA PEUH,

® XapaKkTepHU30BaTh CTAaHOBJIEHUWE HAY4YHOM TEOpPUM Ha mpuMepe OTKpbITUs llepmonnueckoro

3aKOHAa U TCOPHUU XUMUUYCCKOTO CTPOCHUS OPraHUUCCKHUX BCUICCTB;

® KPUTHUYCCKH OTHOCHUTBCA K HCGB,HOHay‘IHOﬁ XUMHUYECKOU I/IH(I)OpMaI_II/II/I, nonyqaeMoﬁ nus3

Pa3HbIX UCTOYHUKOB;

® UEJOBEUYECTBOM (IKOJIOTMUECKHE, DHEPreTUYECKUE, CHIPbEBbIE), WU IpeaIaraTb IyTH UX

pelicHud, B TOM YUCJIC U C TIOMOIIIBIO XMMUH.
Kpurepum onieHKH YpPOBHSI 3HAHUM yUaluXxcs

Pe3ynbraThl 00y4eHUs XUMHH JIOJDKHBI COOTBETCTBOBATH OOIIMM 3ajlayaM IpeaMeTa U
TpeOOBAHUSAM K €r0 YCBOCHHMIO.

Pe3ynbraThl 00y4eHMs OLIGHHMBAIOTCA MO nATHOAUIbBHON cucteme. Ilpu onenke
YUUTBHIBAIOTCA CIEAYIOLINE KaYECTBEHHBIE 0KA3aTeNIN OTBETOB:

* r1yOuHa (COOTBETCTBUE U3YUEHHBIM TEOPETUUECKUM 0000 IIEHUIM);

*0CO3HAHHOCTH (COOTBETCTBHE TPEOYeMBIM B MPOTpaMMe YMEHHSM TPUMEHSTHh MOITYYCHHYIO
UHPOPMaIIHIO);

*[IOJIHOTA (COOTBETCTBUE 00BEMY MPOTrpaMMbl U HH(OpMaLUU y4eOHUKA).

[Ipy olEeHKe YYMTHIBAIOTCS YHUCIO M XapakTep OLIMOOK (CYLIECTBEHHBIX WIH
HECYIIECTBEHHBIX).

Cy1miecTBeHHbIE OIINOKH CBSI3aHbI C HEIOCTATOYHOM MTYOMHOM U OCO3HAHHOCTHIO OTBETA
(HampuMep, YYCHHMK HENpaBWIBHO yKa3aJl OCHOBHBIE TIPU3HAKH TIOHSTHHA, SIBICHUH,
XapaKTepHble CBOMCTBA BEIIECTB, HEMPABHIIBHO C(POPMYIUPOBAN 3aKOH, HPAaBUIO U T.H. UIU
YUYEHUK HE CMOT TPUMEHHTh TEOPETHUYECKHWE 3HAHHUsS i OOBSCHEHHS M IpelCKa3aHus
SIBJICHUM, YCTAHOBJIECHHS MPHUUYMHHO-CIEICTBEHHBIX CBS3€H, CpaBHEHHS M KJAcCCHU(PHUKAIMH
SIBJICHUM | T. 11.).

HecymectBenHble omMOKHM OMpENeNsioTcs HEeMOJIHOTONH OTBeTa (Hampumep, YHylieHHe
U3 BHJIA KaKoro-aubo HexapakTepHOro QaxkTa INpHU ONMCAaHMM BellecTBa, mporecca). K Hum
MOJKHO OTHECTH OTOBOPKH, OMUCKH, JOMYIICHHBIE TT0 HEBHUMATEIHLHOCTH (HampuMmep, Ha JBa U
OoJiee ypaBHEHHI peakiMii B MOJHOM MOHHOM BHJIE JOMYIIEHA OJHA OmHOKa B 0003HAUYCHUH
3apsia HoHa).

PesynbraTel 00ydeHHs] TPOBEPSIOTCS B TPOIECCE YCTHBIX M INHCHMEHHBIX OTBETOB
YUaIIUXCs, a TAKXKe MPH BBITOIHEHUN UMH XUMHUYECKOT0 SKCIIEPUMEHTA.

OneHKa YCTHOIO OTBeTa




Ouyenxa «5»:

* OTBET IIOJIHBIM U IIPABUJILHBIN HA OCHOBAHUU U3YYEHHBIX TEOPUI;

* Marepuajg HU3JIOKEH B OMNPEIEICHHOW JIOTMYECKON IMOCIeI0BaTEIbHOCTH, JUTEpPaTypHBIM
SI3BIKOM;

* OTBET CAMOCTOSITEIIbHBIM.

Ouyenxa «4»:

* OTBET IOJIHBIA U MPABUIIbHBIM HA OCHOBAHUYU W3YYEHHBIX TEOPHIL;

* MaTepuas U3JIOKEH B ONPEIEICHHON JTOTUUYECKOM MOCIeI0BaTEIbHOCTH, IPU ATOM JOMYIIEHbI
JIBE-TPU HECYIIIECTBEHHBIE ONTUOKH, UCIIPABICHHBIC IO TPEOOBAHUIO YUUTEIIS.

Oyenka «3»:

* OTBET MOJHBIMA, HO MPU 3TOM JIOMYIIEHA CYIIECTBEHHAs OIIMOKAa WJIM OTBET HEMOJHBIMH,
HECBS3HBIN.

Ouyenxa «2»:

* mpu OTBeTe OOHApYKEHO HEMOHMMAHUE YYallUMCS OCHOBHOTO COJEp>KaHUs y4eOHOro
Marepuasa Wid JOMYIIEHbI CYIIECTBEHHbIE OMUOKH, KOTOPBIC YUAIIUNUCSI HE MOXKET UCIIPABUTH
MIPU HABOSIIUX BOMPOCAX YUUTEIIS.

OneHKa NMCbLMEHHBIX padoT

Ouyenka IKcnepumenmanbHovlX YMeHUIl
OneHka CTaBUTCS HAa OCHOBAHMM HAOMIOJNEHUS 3a YYallUMHUCS U THUCBMEHHOTO OT4YeTa 3a
pabory.
Oyenka «5»:
* paboTa BEHITIOJHEHA TIOJHOCTHIO M IMPABHIILHO, C/ICTaHbl IPABUIIHHBIC HAOIIOICHUS U BBHIBOJIBI;
* OKCIEPUMEHT OCYIIECTBJICH IO TUIaHY C YYETOM TEXHUKU O€30MacHOCTH W MpPaBHI PabOTHI C
BEIIECTBAMU U 000pPYIOBaHHEM;
* MPOSIBJICHBl ~ OPTraHU3AlMOHHO-TPYIOBbIE yMeHHS  (TOQAEPKUBAIOTCS YUCTOTAa pabodero
MeCTa ¥ MOPSIO0K Ha CTOJIe, SKOHOMHO UCTIOJB3YIOTCS PEAKTHUBHI).
Ouyenka «4»:
* paboTa BBIMIOJTHEHA MTPABWIIBHO, ClICJIaHbI IPABMIIbHBIC HAOOICHUS M BBIBOJIBI, HO TIPH ATOM
OKCIIEPUMEHT MPOBEACH HE MOJHOCTHIO WM JIOMYIIEHBI HECYIIECTBCHHBIC OMMUOKH B paboTe ¢
BEIIECTBAMHU U 000pyI0BaHUEM
Oyenka «3»:
* paboTa BBINIOJIHEHA MPABUJIBLHO HE MEHEE YeM HaIlOJIOBUHY WM JIOMYIIEHAa CYIEeCTBEHHAs
ommnoOKa B X0JIe KCIEPUMEHTa, B 00BsICHEHUH, B OPOPMIIEHUH pabOThI, B COOIIOCHUH MTPaBUII
TEXHUKHU 0€301MacHOCTH MpH paboTe ¢ BEIIECTBAMH U 000pY/IOBaHHEM, KOTOpas HCIPaBIACTCS
1o TpeOOBAHUIO YUHUTEIIS.
Oyenxa «2»:
* JIOMyIIeHHbI 1Be (M OoJiee) CYIIECTBEHHBIE OMMUOKH B XOJI€ SKCIIEPUMEHTA, B OOBSICHEHUH, B
opopmieHHH pabOThl, B COONIOJEHUU TPABWI TEXHUKU O€30macHOCTH TMpu paboTe cC
BEIIECTBAMU W 00OpYJIOBaHHEM, KOTOpBIC Y4YalIUHACAd HE MOXKET HWCIPaBUTh Jaxke IO
TpeOOBaHUIO YUHUTEIIS.

OneHka YMeHHH pelaTh IKCIEPHMEHTAJbHbIE 32/1a41

Ouyenka «5»:
* [JIaH PEIIECHUs] COCTABIICH MIPABHMIILHO;



* MPABUJILHO OCYILECTBJIEH MOJ00P XUMUYECKUX PEaKTUBOB U 000PY10BAHUS;

* JIaHO TOJTHOE OOBSCHEHUE U C/ICTIaHBI BHIBOIBI.

Oyenka «4»:

* [JIaH PEIICHUS] COCTABIICH IIPABHUIILHO;

* MPaBWIBHO OCYHIECTBJICH MOAOOP XMUMHYECKHMX PEaKTUBOM M OOOpYIOBaHUS, MPU 3TOM
JOTIYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIIMOOK B OOBSICHEHUH U BHIBOJAX.

Ouyenxa «3»:

* [JIaH PEIIECHUS] COCTABIICH IIPABHUIILHO;

*TIPAaBHJILHO OCYIIECTBJICH MOAOOP XUMHUYECKUX PEAKTHBOB M OOOPYIOBaHHS, HO JOIMYIICHA
CYIIECTBEHHAs OIMMOKA B OOBSICHCHUH U BBIBOJIAX.

Oyenka «2»:

* jomymieHbl ABe (M Oosiee) OMMOKK B IJIaHE PEUICHUs, B MOJA00PE XMMHUYECKUX PEaKTHBOB M
000pyaoBaHUsl, B OObSICHEHUH U BHIBOJAX.

OneHka YMeHMH peliaTh pacyeTHbIE 321241

Oyenka «5»:

* B JIOTHYECKOM PACCYXXICHHHM W PEIICHHWH HET OMMOOK, 3ajada penieHa palioHAIbHBIM
croco0om.

Oyenka «4»:

*B JIOTHYECKOM pACCYXKJIEHHUU U PELICHUU HET CYIIECTBEHHBIX OLIMOOK, HO 3ajaya pelieHa
HEpaIMOHATBHBIM CITIOCOOOM HJTH JIOMYIIIEHO HEe 00Jiee IBYX HECYIIECTBCHHBIX ONIHOOK.

Oyenka «3»:

*B JIOTUYECKOM PACCYXJICHHH HET CYIICCTBEHHBIX OIIMOOK, HO JOMYIEHA CYIIEeCTBCHHAS
OIMOKa B MAaTEMaTHICCKUX pacyeTax.

Ouyenxa «2»:

*HIMEIOTCS CYIIECTBEHHBIE OMIMOKH B IOTUYECKOM PAaCCYKJICHUU U B PEIICHUU
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