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Pabouas mporpamma mo xumum ans ywammxcs 10-11 kimaccoB cocTaBieHa Ha OCHOBE
TpeOOBaHUi K IUIAHUPYEMBIM pesyibraram ocBoeHusi OCHOBHOH 00pa3oBaTENbHOW MPOTrPaMMBI
cpeanero obmero obpasoanuss MBOY Moroenosckas COILL, yrBepxaenHoii npukazom Ne 40
ot 31.03.2020r.

HJIaHI/IDVeMBIe PE3VYIbTATHI U3YVUCHUSA V‘-IG6HOI‘O IpeaMceTa «XuMHUI:
B pesynbrare m3ydeHus ydeOHOro mnpemmera «XWMHsS» HAa YPOBHE CpEIHEro oOmiero
00pa3zoBaHus:
JIMYHOCTHBIC PC3YJIbTATHI:

B IICHHOCTHO-OPUEHTALMOHHON c(epe — BOCIUTAaHUE YyBCTBA FOPIOCTHU 32 POCCUHCKYIO
XMMHUYECKYIO HayKy, F'YMaHU3Ma, L[eJIeyCTPEMIIEHHOCTH;

B TPYAOBOH cpepe — FTOTOBHOCTh K OCO3HAHHOMY BBIOOPY JasibHENIIEH 00pa3oBaTenbHON
TPaeKTOPHH;

B II03HABATEJILHON cdepe — yMEHUE YIPaABISATh CBOCH II03HABATEIIbLHON J€STENbHOCTBIO.
MertanpegMeTHbBIMU pPe3yIbTaTaMU OCBOEHHSI BHITYCKHUKAMH CPEIHEH LIKOJIbI IPOTrPaMMBI 110
XUMHUU ABJIAKOTCA:

HCIIOJIB30BaHHUEC YMCHI/Iﬁ 1 HAaBBIKOB pa3JIMYHbIX BU0B MMO03HABaTEIILHOM JACATCIIbHOCTH,
IPUMEHEHHE OCHOBHBIX METO/I0B IMO3HAHUs (CUCTEMHO-UH(OPMALIMOHHBIHN aHAIIN3,
MOJICIMPOBAHME) JJIS1 U3YUEHUS Pa3IMUHBIX CTOPOH OKpPY’KaIOIIeH AeHCTBUTEIbHOCTH;
HCIIOJIb30BAHUE OCHOBHBIX MHTCJUICKTYAJIbHBIX onepaunﬁ: q)OpMy.]'II/IpOBaHI/IG THUITIOTE3, aHaJIU3 U
CHUHTE3, CpaBHEHHE, 0000IICHIE, CHCTEMAaTH3allUsl, BBISIBIICHUE TPUINHHO-CIICICTBEHHBIX
CBSA3€H, TOMCK aHAJIOTOB;

yYMEHUE reHepupoBaTh WU U ONPEIEIATh CPEICTBA, HEOOXOAUMBIE I UX pealn3aluu;
YMCHUEC OMMPECACIIATh LUCIIN U 3a/]a4r JACATCIbHOCTH, BI)I6I/IpaTI> Cp€ACTBA peain3alii LECJIN U
MPUMCHATH UX Ha IIPAKTUKE,

UCIOJIb30BaHUE Pa3IMYHBIX HCTOYHUKOB MH(POPMAIIUH, TOHUMAaHHE 3aBUCUMOCTH COJIEPKaHUs U
¢dbopmbl npecTaBiIeHUs HHPOPMAIIUH OT Lieel KOMMYHHMKAIUU U apecara.

B o0OnacTu mo3HaBaTeabHBIX PE3yIbTaTOB 00PAa30BaTEIbHOE YUpEXKIEHUE 00111ero 00pa3oBaHus

HPEJOCTABIIAET YUYEHUKY BO3MOKHOCTB Ha CPeIHEM 0011eM 00pa30BaHUU HAYUUTHCS:

JlaBaTh OINpeIeIeHUs] HAyYHbIM TOHATHUSM;

OIHCHIBATH IEMOHCTPALMOHHBIE U CAMOCTOSITEIBHO MPOBOAMMBIE SIKCIIEPUMEHTBI, UCTIONb3Ys
JUTSL 3TOTO €CTECTBEHHBIN (PYCCKUI) SI3bIK U SI3BIK XUMUU;

OIIHCHIBATH M Pa3InvaTh N3y4SHHBIE KJIACCHl HEOPTAHWYECKUX M OPTaHUIECKUX COSITNHEHHIA,
XUMHUYECKHE PEAKIINH;

KJIacCcu(UIUPOBATh N3yUYEeHHBIE OOBEKTHI U SBICHUS;

HaOJI0AaTh IEMOHCTPUPYEMBIE U CAMOCTOATENIBHO IPOBOAUMBIE OIBITHI, XUMUYECKUE PEAKIIUH,

MPOTEKAIOIIME B IPUPOJIE U B OBITY;



ACJIaTh BBIBOABI 1 YMO3aKJIFOUCHUSA U3 Ha6J'IIOI[eHI/II\/'I, HN3YUCHHBIX XUMHUYCCKUX

3aKOHOMEPHOCTEN, TPOTHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BEILIECTB 10 aHAJIOTUU CO

CBOMCTBAMM M3YyYCHHBIX;

CTPYKTYpUPOBATh U3YYCHHBI MaTepua;

MHTEPIPETUPOBATH XUMUUECKYIO HH(OPMALINIO, TOJIYYEHHYIO U3 APYTUX UCTOUHUKOB;

ONUCHIBATh CTPOEHUE aTOMOB 3J1IeMeHTOB |-V neprno 0B ¢ HCOIB30BaHUEM IIEKTPOHHBIX

KOH(UTYpaIuii aTOMOB;

MOACINPOBATE CTPOCHHUE HpOCTCﬁMHX MOJICKYJI HCOPIraHMYCCKUX WU OPraHn4YCCKUX BCIICCTB,

KpHUCTAJIJIOB,

IIpenmeTHble pe3yJibTaThI:

BbeInyCKHUK HAy4YuTCH:

packpelBaTh Ha MPUMEPAX pOJIb XHUMHH B (OPMHUPOBAHHHM COBPEMEHHOW HAyYHOM
KapTUHBI MUPa U B MPAKTUYECKOU ESATEILHOCTH YEJIOBEKa;

JIEMOHCTPUPOBAaTh Ha MOpPUMEpPax B3aAUMOCBA3b MEKAY XHUMUEHW U JPYTUMH
€CTECTBEHHBIMH HAYKaMHU;

packpbIBaTh Ha IpUMEPAX MOJOKEHUS TEOPUH XUMUUYEcKoro crpoeHust A.M. bytiiepoBa;
noHuMath (usudeckuii cmbicn Ilepuomuyeckoro 3akona JI.M. MeHneneeBa U Ha ero
OCHOBE OOBSICHATH 3aBHCHMOCTh CBOHCTB XMMHYECKUX AJIEMEHTOB U 00OpPa30BaHHBIX UMH
BEILIECTB OT JIEKTPOHHOI'O CTPOEHHS aTOMOB;

OOBSACHATH MPUUMHBI MHOT000pa3us BEIIECTB Ha OCHOBE OOLIMX MpeACTaBlIeHUN 00 UX
COCTaB€ U CTPOCHUH;

MPUMEHSATh MPAaBUJIA CHUCTEMATUYECKOW MEXIYHAapOJAHOW HOMEHKJIATypbl KaK CpeICcTBa
pa3iuyueHus U UASHTU(DUKAIIMN BEIIECTB 10 UX COCTABY U CTPOCHUIO;

COCTaBIISITh MOJICKYJISIPHBIE U CTPYKTYpHBbIE (OPMYIIbI OpPraHMYECKHUX BEHIECTB Kak
HOcUTeNel MH(OpMAIMU O CTPOCHUHU BEIIECTBA, €ro CBOMCTBAX M MPUHAANEKHOCTH K
ONPEACICHHOMY KJIacCy COEIUMHEHU;

XapaKkTEpU30BaTh OPraHUYECKHE BELIECTBA II0 COCTaBY, CTPOCHUIO M CBOMCTBaM,
YCTaHABJIMBATH MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIY [TAHHBIMU XapaKTEPUCTHUKAMU
BEIIIECTBA;

MPUBOJIUTh TPUMEPHl XMMHUUYECKUX PEAKIMH, PACKPBIBAIOIIMX XapPaKTEPHBIE CBOWMCTBA
TUNUYHBIX  MPEACTABUTENECH  KJIACCOB OPraHWYECKMX BEHIECTB C€ LEIbI0  HX
uaeHTU(GUKAINH U 00bICHEHUS! 001aCTH TPUMEHEHUS;

MPOTHO3WPOBATH BO3MOXKHOCTh MPOTEKAHUA XUMUYECKUX PEaKIMil Ha OCHOBE 3HAHUU O
TUTIAX XUMUYECKOH CBSI3M B MOJIEKYJIaX PEareHTOB M MX PEAaKIIMOHHON CITIOCOOHOCTH;
WCIIOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHMM M XMMHUUYECKHMX CBOMCTBAX BEIIECTB IS
0e30MacHOT0 MPUMEHEHUS B IPAKTHUECKOM eATeTbHOCTH;

MPUBOAUTH MPUMEPHI MMPAKTHUECKOTO UCIIOIB30BAHMS MPOAYKTOB MepepaboTKH HEPTH U
MPUPOTHOTO Ta3a, BHICOKOMOJICKYJISPHBIX COSAMHEHUH (IMOJUATHIICHA, CHHTETHYECKOTO
Kay4yKa, alleTaTHOTO BOJIOKHA);

MPOBOJUTH OMBITHI MO PACIO3HABAHUIO OPTraHWYECKUX BEIIECTB: TVIMIEPUHA, YKCYCHOM
KHCJIOTBI, HETIPEJEIbHBIX XUPOB, TIIOKO3BI, Kpaxmajia, OCJIKOB — B COCTaBE MHUIIEBBIX
MIPOAYKTOB U KOCMETUYECKUX CPEACTB;

BIIAJICTh MPABWJIAMH W TIpUEMaMH O€30I1acHON padOThl C XUMHUYECKHUMH BEIIECTBAMH H
71a00paTOpPHBIM 000PYIOBaHUEM;



®  YCTaHABJIMBATh 3ABUCUMOCTb CKOPOCTH XUMHUUYECKOU PEaKIUU U CMELICHUS XUMUYECKOTO
paBHOBECHsI OT pa3jIM4HbIX (PAKTOPOB C IIE€JIBIO0 ONPEAEICHHUS ONTHUMAJIbHBIX YCIOBHI
IIPOTEKAHUsI XUMUYECKUX IIPOLIECCOB;

® [IPUBOAMTH IIPUMEPHI TUAPOJIN3A COJIEH B IIOBCEIHEBHOM JKU3HU YEIIOBEKA;

® [IPpUBOAWUTH IPUMEPHl OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX pEaKkUUMid B  IPUPOAE,
IIPOU3BOJCTBEHHBIX MPOLIECCAX U KUZHEIACATEIBHOCTH OPraHU3MOB;

® [PUBOAWTH MPHUMEPHl XHUMHUYECKHX PEAKIMH, PACKPBIBAIOUIMX OOILIMEe XUMHYECKUE
CBOMCTBA MPOCTBIX BELIECTB — METAJLIOB U HEMETAJIIOB;

® [IPOBOJUTH pacueTbl Ha HAXOXAECHUE MOJEKYSIpHOH (OpMysbl yIieBOAOpoAa IO
IPOAYKTaM CrOpaHus M II0 €ro OTHOCUTEIBHOM IUIOTHOCTH M MAacCOBBIM JOJSAM
AJIEMEHTOB, BXOJSLIUX B €TI0 COCTAB;

e BJaJeTh NpaBWJIaMH O€30MacHOro OOpalleHUs C €JKUMH, FOPIOYUMH U TOKCHYHBIMHU
BEIIIECTBAMM, CPEACTBAMHU OBITOBOM XMMHUU;

® OCYIIECTBJIATH IMOMCK XMUMHYECKOH HMH(GOpMAIMM IO HAa3BaHUSAM, HACHTH(PHKATOPaM,
CTPYKTYPHBIM (hOpMyJiaM BEILECTB;

® KPUTHYECKH  OIEHMBATh W  HMHTEPIPETHPOBATH  XUMHUYECKYI0  HH(OpMaIuio,
COJIeprKallylocsl B COOOLIEHUAX CPEACTB MaccoBOM MHopmaiuu, pecypcax MHTepHera,
HAy4YHO-TIOMYJISIPHBIX CTaThsX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B
LEJISIX BBISIBJICHUSI OIIMOOUYHBIX CYXACHUN U (hOpMUPOBaHMSI COOCTBEHHOM MO3ULINY;

® [IPEICTaBIATHh MYTHU PELICHHs INI00aIbHBIX MPOOJEM, CTOSIIMX IMepesl 4eI0BEYECTBOM:
9KOJIOTUYECKUX, SHEPI€TUUECKUX, CBIPhEBBIX, U POJIb XUMHUH B PELICHUU ITUX MPOOIIEM.

BBINyCKHUK MOTYYUT BO3MOKHOCTh HAYYHThCS:

®  WILTIOCMPUPOBAMb HA NPUMEPAX CMAHOBLEHUE U I8OJIOYUIO OP2AHUYECKOU XUMUU KAK
HAYKU HA PA3TUYHBIX UCHOPUYECKUX IMANAX ee Pa36Umusl;

®  UCNONB308aMb MEmOObl HAYYHO20 NO3ZHAHUS NPU 6bINOJHEHUU NPOeKmo8 U YueOHO-
UCCe008amMenbCKUX — 3a0a4 N0 U3VHEHUI0  CBOUCMS,  CHOCOO08  NONyHeHus U
PACNO3HABANUSL OP2AHUYECKUX BEUjeCmB;

®  00bCHAMb NpUpody U Cnocobbl 00PA308aAHUS XUMUUECKOU CBS3U: KOBAIEHMHOU
(nonapHOUl, HenoAAPHOU), UOHHOLL, MEMALTUYECKOU, 8000POOHOU — C Yelblo ONpedeneHUs
XUMUHECKOU AKMUBHOCMU 8eUeCme;

®  YCMAHABIUBAMb 2EHEMUUECKVIO C6513b MENCOY KIACCAMU OP2AHUYECKUX Geujecmes OJis
000CHOBAHUSL NPUHYUNUATILHOU B803MOICHOCMU NOJYHEHUs. OP2AHUYECKUX COeOUHEHULL
3A0AHHO20 COCMABA U CIMPOEHUsL,

®  YCMAHABIUBAMb G3AUMOCES3U MENHCOY hakmamu u meopuetl, NPUYUHOU U CLeOCmBEUeM
npu ananuze npooseMHbIX CUMyayull U 0O0CHOBAHUU NPUHUMAECMBIX PEUEHUL HA OCHOBE
XUMUYECKUX 3HAHUIL.

Coneprkane yueOHOTo npeMeTa
10ksacc (344; 14. B Heneno)

Teopust XUMHUUYECKOIO0 CTPOCHUS OPraHUYECKUX CoequHEeHUH. [Ipupoia XMMHUYECKUX CBs3En

Oprannueckue BemiecTBa. [losBieHMe M pa3BUTHE OPraHWYECKOM XMMHH KakK HayKH.
XHUMHYECKOE CTPOCHHME Kak IOPSAOK COEOUHEHHs aTOMOB B MOJIEKYyJle COIJIaCHO HX
BAJICHTHOCTH. (OCHOBHBIE IIOJOKEHHUSI TEOPUM XHMHYECKOTO CTPOEHUS OpPraHWYECKHX
coenquHeHnil A.M. bytnepoBa. YTiepoaHBII CKEJIET OpPraHMYECKOM MoseKyisl. KpaTHOCTh
XAMHYECKOW CBSA3U. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHYECKOTO CTPOEHUS MOJIEKYI.
N3omepust u uzomepsl. [lonarue o ¢yHkunoHanmbHOM rpymme. [Tpuniunsl kinaccudukanuu
OpraHMYECKUX coeNuHeHnU. CucreMaTtndecKkass MEKIyHapoJHash HOMEHKJIATypa W INPUHLUIIBI
o0pa3oBaHMs Ha3BaHUN OPraHUYECKUX COCTUHEHUH.
MecTo 1 3HaYeHHE OPraHMYeCKON XUMHUU B CUCTEME €CTCCTBCHHBIX HayK.
YraeBogopoabl




[TpenenbHble yraeBonopoas! (ankansl). Cmpoenue monexynvl memana. I'oMonorndeckuit
psa ankaHoB. ['omonoru. MexnyHapoaHas HOMEHKJIATypa OpraHudeckux BeiecTB. M3omepus
YIJIEPOJHOTO CKeJieTa. 3aKOHOMEPHOCTH W3MEHEHHsS (PHU3MUECKUX CBOWCTB. XHMHUYECKHE
CBOiicTBa (Ha TMpuMepe MeTaHa U 0JTaHa): pEeaKIUH 3aMmelleHus (raJloreHUpPOBaHUE),
JETUAPUPOBAHMS KAK CIIOCOOBI MOTyYSHHsI BAKHEUIIINX COCAWHEHH B OPraHUYEeCKOM CHHTE3E.
['openne MeraHa Kak OJWH M3 OCHOBHBIX HCTOYHHMKOB TEIJIa B MPOMBIIUICHHOCTH U OBITY,
uzomepuszayuu anrkanos. ILlennvie peaxyuu. Ceob600Hble paldukanvl. I anoceHonpousgooHbsie
anxkanos. HaxoxxieHue B mpupoJie U MPUMEHEHHE aKaHOB.

Kpatnsie cBa3u. HenpenenbHble yrieBoaopoisl. AnkeHbl. Cmpoenue Mmonexynvl
omunena. SP—Ilubpuousayus. T'omonornyeckuii psnx ankeHoB. Homenknatypa. HM3omepus
YIJIEPOJHOTO CKEJIeTa M IOJIOKEHHsSI KPAaTHOM CBSI3M B MOJIEKyle. XMMHUYECKHE CBOMCTBA (Ha
npuMepe 3TUJICHA): PeaKUUu MPUCOEIUHEHUs (TallOreHUpPOBaHUE, uopuposauue, TUApATALINS,
euopoeanocenuposanue)  Kak  crnocod  moimydeHHs — (PYHKIMOHAIBHBIX  IPOM3BOJHBIX
yIIeBONOPOAOB, ropeHus.  Ilpasuno MapkosHuxoea. BwicokomonekyiapHvle COeOUHeHUs.
Kauecmeennvlie peaxkyuu Ha O0sotinylo céasb. llonmumepusanusi STHIEHA Kak OCHOBHOE
HaIpaBIIEHUE €ro UCHOoIb30BaHus. [[oMMATHIIEH KaK KPYMTHOTOHHAXHBIA MPOAYKT XUMUYECKOTO
npou3BocTBa. [IpuMenenne sTuseHa.

Ankanuensl W kaydyku. [lonstue o0 ankaaMeHax Kak YIJIEBOJAOPOJaX C JIByMs
IBOMHBIMU cBsi3AMU. [lonmumepusanus nuBuHuia (OyranueHa-1,3) kak crmoco0 mosydyeHus
CHHTETHYECKOTO Kayuyka. Mzonpen (2-memundoymaouen-1,3). HaTypanbHblii ¥ CHHTETUYCCKHUI
Kayuyku. Bynkanmsamms kayuyka. Pesuna. [Ipumenenue kayuyka u pe3unbl. ConpswcénHvie
ogotinvle cea3u. llonyuenue u xumuueckue ceoticmea ankaouenos. Peaxyuu npucoeouneHus
(eanozenuposanus) u noauMepuU3AYUY ArKaoUeHos.

Ankunbl. AuetwieH (3TUH) W ero roMmosiord. CmpoeHue MONEKyIbl ayemuiena.
I'omonornyecknii psia ankuHoB. HoMeHkimarypa. M3oMepust yriiepogHOro ckenera v MoJIOKEHUS
KpaTHOM CBsi3u B Molekyne. Meowcknaccosas uzomepus. SP-Iubpuouzayus. XUMUYECKHUE
CBOMCTBa (Ha TpUMEpe aleTWIeHa): peakuuH MPHUCOCIWHEHUsS (TaJoreHUpOBaHUE,
euopuposanue, TUApATALUS, 2UOPO2ANO2eHUPOBaHUe) KaK CIOCO0 MONydeHHUs MOJIMMEPOB H
JIPYTruX TOJE3HBIX MPOMYKTOB. ['OpeHMe amneTmieHa Kak HCTOYHHK BBICOKOTEMIIEPATypHOTO
IUTaMEHH JUI CBAapKH U pe3kH MeTajuloB. [IpuMeHeHue aneTuieHa.

lonamue o yuxknoankanax.

ApeHbl (apoMaTHuYeCcKUe YIIIeBOJOpOJIbl). beH3onm Kkak NpeacTaBUTENb apOMaTHUYECKUX
yraeBonopoaoB. Cmpoenue monekynvt Oen3ona. XUMHUUECKUE CBOMCTBA: PEaKIMM 3aMEIleHus
(raJloreHMpOBaHKWE) Kak CHOcO0 TOJIydyeHHs XHMHYECKUX CpEICTB 3alIUThl pPacTeHUH,
NpUCOCTUHEHNsT (TUAPUPOBAHKE) KaK JIOKA3aTeNbCTBO HENpPEAENbHOr0 XapakTepa O€H3o0Ia.
Peakiust ropenusi. Tonyon. Hzomepus zamecmumeneu. Ilpumenenue Oenzona. [lecmuyuobi.
T'enemuueckas cés3b apeHos ¢ Opyeumu yenee000pooamu.

Ilpupoonvie ucmoyHuku yenego0opooos. Ilpupoonvii 2a3. Hegmov. [lonymusie
Hepmsanvie 2azvl. Kameumwwiii  yeonn. Ilepepabomrxa  nepmu. Ilepeconka  neghpmu.
Pexmugpuxayuonnas xonouna. bBensun. Jluepoun. Kepocun. Kpexune Hegpmenpooykmos.
Tepmuueckuu u kamanumuyeckuti kpekureu. [luponus.

Kucaopoacoaep:xaume oprannyeckme coeiMHeHUs.

Kucnoponcoaepkaiue oprannueckue coenuHeHus. OIHOATOMHBIE MpEAETbHBIE CIUPTHI.
Knaccudukanmsi, HOMEHKIIaTypa, U30MepUs CIIUPTOB. METaHON M 3TAaHOJ KaK MPEICTABUTEITH
IpeJeNbHBIX OHOATOMHBIX CIUPTOB. /lep8uunblii, 6MOPUUHbILL U MPEMUYHBLI AMOMbL Y21epood.
Booopoonas ceazp. Xumudeckue cBOWCTBa (Ha MpUMeEpPE METAaHOJIA M 3TAHOJA): B3aUMOJICHCTBHE
C HAaTpHeM KaK CIoco0  YCTaHOBJIEHHMS  HaJM4YUs TUAPOKCOTPYIBL, peakuus C
raJIOTeHOBOJIOPOAAMH KaK CIIOCOO TMOYy4eHHs pPACTBOpUTENEH, Aeruaparanus Kak crocod
MONTyueHUsl dJTUJeHa. Peakuus TOpeHHs: CHOUPTHl Kak TomwimBo. Cnupmogoe 0Opooicerue.
Depmenmol. Boodopoonvie cesazu. llpumeHeHue wmeTaHoslia W dTaHoNa. Du3MONIOrHYecKOe
JEHCTBUE METaHOIIA M 3TAHOJIa HA OPTaHU3M YEIIOBEKA. AIKO20IU3M.



MHOroaTOMHBIE CIUPTHI. DTHICHTIIUKOIb U TTUIEPUH KaK MPEACTABUTENH MPEACTbHBIX
MHOT0aTOMHBIX cUPTOB. KadecTBeHHas peakiiys Ha MHOTOATOMHbBIE CIIUPTHI U €€ MPUMEHEHHE
JUISl paclioO3HaBaHUs IIMLEPUHA B COCTaBE KOCMETUUECKUX cpelcTB. [IpakTuueckoe mpuMeHeHne
STUJICHIJIUKOJIS U TJIUIIEpUHA.

®enon. Apomaruueckue crnuptbl. CTpoeHue MOJEKynbl (QeHona. Bzaumuoe enusHue
amomos8 8 Mmonekyie ¢henona. Xumuueckue ceolicmea: 63aumoolelcmeue ¢ Hampuem,
2uopokcuoom nampus, opomom. Kavecmeennas peaxyus na gpenon.
[Tpumenenue denona.

KapOonunbnsie coenunenns. KapOonunbHas rpynna. AnbaeruaHas rpymma. AjbIeTHIbl.
Ketonsl. I3omMepust u HOMeHKIaTypa. [lonyuenue u xumuyeckue ceolicmea aivoecuoos. Peaxyuu
OKUCTIeHUsL U npucoeounerus anvoe2udos. Metrananb (popmanbaerun) u dTaHalb (ameTaabIeTu )
KaK NpPEICTaBUTENM MpeleibHbIX albAeruoB. KaduecTBeHHble peaklMM HAa KapOOHWIbHYIO
rpynny (peakuusi «cepeOpstHoro 3epkaiay, B3aumojeiicteue ¢ ruapokcuaoM meau (II)) m ux
NpUMEHEHUE Ml OOHApYKEHUS TPEJENbHBIX albJECTHAOB B MPOMBIIUICHHBIX CTOYHBIX BOJAX.
TokcnyHOCTH anbrerunoB. [lpumenenue Gpopmanbaeruia u aneTanbIeTrua.

Kap6onoBeie kucnotel. Kapbokcunvnas epynna (kapboxcoepynna). H3zomepus u
HoMenKknamypa Kapb6onogvlx xuciom. OJHOOCHOBHBIE NPEIEIIbHbIE KapOOHOBBIE KHUCIIOTHI.
Ilonyuenue 0OHOOCHOBHBIX NpedeNbHbIX KapOOHOBbIX Kuciom YKCyCHas KHCIOTa Kak
[IPEJICTABUTENb MPEIEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOICTBa (Ha
pUMepe YKCYCHOM KHCIIOTHI): PEakIMi C METaJUIaMU, OCHOBHBIMH OKCHJIaMH, OCHOBAaHUSIMU U
COJMSIMU KaK TIIOATBEPXKJECHHE CXOACTBA C HEOPraHMYECKMMHU KucjiaoTamMu. Peaxius
sTepuUKay Kak crnocod MOIydeHHs CIOXKHBIX 3pupoB. [IpumMeHeHne YKCYCHOM KHCIOTHI.
MypaBbuHas kuciota. Auerarsl. [IpeacraBienue o BbICIINX KapOOHOBBIX KHCIOTAX.

Cnoxuble 3¢upsl u xupbl. Homeuwxnamypa. IlonydyeHue, XUMHYECKHE CBOICTBa
cnoxHbIX 3¢pupoB. Peakuus srepudukannu. CroxxkHble 3Upbl KaKk TPOAYKTHI B3aUMOJICHCTBUS
KapOOHOBBIX KUCIIOT co criupTamu. [IpuMeHeHue cioXHbIX 23(UPOB B MUIIEBOH U napdromMepHOi
IMPOMBINIIEHHOCTH. JKHUpBI Kak CIIOKHBIE 3QUPHI MIHIEPUHA M BBICHIMX KapOOHOBBIX KHUCIOT.
PactutenbHble W JKMBOTHBIE JKUPBI, MX COCTaB. Pacrmo3HaBaHHe pacTHUTENBHBIX XHPOB Ha
OCHOBAaHMHU HX HempenenbHOro xapakrtepa. [IpumeHenue >xupoB. I'maponus uiaM OMbUIEHHE
KHUPOB KaK CIIOCOO MPOMBIIIIEHHOTO MOJTY4YEHHUS COoJIel BBICIINX KapOOHOBBIX KUCIIOT.

MpbuT4 KaK COJTHM BBICITUX KapOOHOBBIX KUCIOT. Moromiue cBoicTBa Mblna. Cunmemuueckue
Morowue cpedcmaa.

VYrnesonbl. Knaccuduxarus yriaeBogoB. Monocaxapuabl. Onucocaxapuovl. Jlucaxapuibl.
Haxoxnenue yrieBogoB B mnpupoze. ['nmoko3a Kak albIeruJoCnupT. bpokeHHe TIIIIOKO3BI.
®pykro3a. Caxaposa. [uodpoaus caxaposzvi. Kpaxman M 1eiirono3a Kak OHOJIOrMYecKue
noJuMepsl. XMMUYECKUE CBOMCTBA Kpaxmalia U LEJUII0I03bl (THIPOJIN3, KaueCTBEHHAs! peaKIus
¢ oJ0M Ha Kpaxmaj U ee IMpUMEHEHHue JUIsi OOHapyXeHHsl Kpaxmalla B MPOJYKTaX MUTAHUS).
[Ipumenenue u Ouosnoruyeckas posib yriaeBoJoB. [loHsTHe 00 MCKYCCTBEHHBIX BOJIOKHAX Ha
IIpUMepe alleTaTHOro BOJOKHA. Ayemunyenntonoza Knaccughuxayus 6o10koH.

Wnentudukanuss OopraHMYecKHX COeAMHEHUH. [enemuueckas c6:A3b MedHcOy Kiaccamu
opeaHudeckux coeoureHui. TUMBI XUMUYECKUX peaKuii B OpraHUYECKON XUMHUH.

A30TcoaepiKalme OpraHnyecKue coeTnHeHusl.

AMuHOKUCHOTH M Oenku. CocTaB M HOMEHKIATypa. Amuusl. Amunoepynna. AuuiuH.
Ilonyuenue u xumuyeckue ceoticmea anuiuHd. AMUHOKHUCIOTHI KaKk aM(OTEpHbIE OpraHu4ecKHe
coeuHeHus. M3zomepus u nomenkiamypa. bunonsapuueiii uon. IlentunHas cBsa3b. buonornueckoe
3HaYeHUE 0-aMUHOKUCIOT. OOMacTH NpPUMEHEHUsS aMUHOKUCIOT. Xumuueckue ceoticmea
amunokuciom. Ilenmuowi. [lonunenmuodwl. [uyun. benku Kak NpUPOJHBIE OUOMOIUMEPHI.
CoctaB u cTpoeHHE O€nKOB. XWMHUYECKHE CBOMCTBAa OEJIKOB: THUIPOJW3, JACHATYpaIlusl.
OO6HapyxeHue OeNIKOB MPH MOMOIIM KaueCTBEHHBIX (I[BETHBIX) peakuuid. [IpeBpamienus 6enkoB
MUY B opranu3me. buomornueckue GyHKIMN OEITKOB.



Azomcooepocawue cemepoyukiuueckue coeounenus. Ilupuoun. I[luppon. ITupumuoun.
Ilypun. A3omucmole ocHogarusl.
Hyxneunoswvie kucnomul. Hyxneomuowl. Komniemenmaphvie azomucmsie 0CHOBAHUS.
Xumus u 300posve uenosexa. Papmarxono2uieckas Xumus.

Xumusn norumepos

Honumepwvl. Cmenenv noaumepusayuu. Monomep. Cmpykmypnoe 36eno. Tepmonracmuunvle
noauUMepbl. CmepeopezynapHvie noauMepbl. THonusmunen. Ionunponunen.
THonumempagpmopsmunen. Tepmopeaxmusnvie noaumepuvl. DPenonogopmanboecuonvie cMObL.
Inacmmaccol. @enonnacmol. Amunonnacmol. Ilenonnacmel. Ilpupoowwviii kayuyk. Pesuna.
D60onum. Cunmemuueckue kayyyku. Cunmemuueckue 6onr0okHa. Kanpon. Jlagcan.

JdemMoHcTpaumu.

e (OOpa3upl OpPraHUYECKUX BEIIECTB M MaTepuasioB. Mojeln MOJEKyJd OpPraHUYECKUX
BEIIECTB

e OTHOIIIEHHE ATKAHOB K KUCJIOTaM, IeJI04YaM, pacTBOPY MEpMaHraHaTa Kajausi 1 OpoMHOI
BOJIC.

e Mopgenu Mosiekyn romojoroB u u3omepoB. [lomydenue ameruneHa KapOUIHBIM
crocoboM. BzaummopeiicTBue areTuiieHa ¢ pacTBOPOM IepMaHTraHaTa Kaius U OpOMHOMN
Bofou. l'openue anermieHa. PasnoxeHue Kaydyka NIpH HarpeBaHUM W HCIBITAHUE
OPOJAYKTOB  pa3liOKeHHA. 3HAKOMCTBO C oOpa3lamMu KaydykoB. beH3zonm  Kak
pactBoputenb. ['openue Oenzona. OTHomieHHe OeH3071a K OpOMHOIN BOJE U PacTBOPY
nepmanranara kanus. OKuciaeHue Toyona

e PacTtBOpeHHe B aleToHE PA3IUYHBIX OPraHUYEeCcKHX BemecTB. OOpa3mbpl MOMOIUX H
YHUCTSIILIUX CPEACTB.

e  OOpa31sl MmacTMace,

JlabopaTopHbIe ONBITHI.

N3roroBnenune Mozeneil MOJIEKyJl yIieBOI0POI0B

O3HakomJieHHEe ¢ 00pa3lamMu MpoAyKTOB HedTernepepaboTKu

Oxucnenue sraHona okcuyom menu (I1).

PacTBOpeHue rauueprHa B BoAe U peakius ero ¢ ruapoxkcugoM meau (I1).

Xumudeckue cBoicTBa (heHoma

Oxwucnenue MeTaHais (3TaHalsg) OKCUIOM cepelpa.

Oxucnenue Meranans (3Tanans) ruapokcugoM meau (I1)

PacTBOpUMOCTh KUPOB, J0KAa3aTeNbCTBO HX HEMPEAETHHOTO XapaKTepa, OMbBLICHHE

KHUPOB.

9. CpaBHEHHE CBOICTB MbUIA U CHHTETMUYECKUX MOIOILIUX CPE/ICTB

10. CpolicTBa TITIOKO3BI KaK abACTHIOCITHPTA.

11. BzaumopeiicTBue caxapo3bl C THAPOKCUIOM KaJbLUs.

12. TIpurotoBieHUE KPaxXMaIBHOTO KJICHCcTepa W B3aMMOJICHCTBUE C HOJIOM.

13. Tupponuz kpaxmana. O3HakomIieHHE ¢ oOpa3llaMd TPUPOJHBIX M HUCKYCCTBEHHBIX
BOJIOKOH.

14. IIBeTHBIC peakiuy Ha OeIKH

Nk~ wWNE

IIpakTuyeckue padoTnl
1.« IlomydeHne 3TuIEHA M U3YYEHHUE €TO CBOMCTBY.

2. «[TomyyeHne yKCYCHOM KUCIIOTHI U U3yYCHHE €€ CBOMCTBY.
3. «Permienune 3KcriepUMEHTAIBHBIX 3a/1a4 Ha paclio3HAaBaHHE OPTraHUYECKUX BEIIECTBY.

4. «Pacno3HaBaHHE IIJJACTMACC ¥ BOJIOKOHY.



11 knacc (344; 14. B HEneno0)
IToBTopenue kypca xumuu 10 kimacca (1 gac)
Teopetnuecknue ocHOBbI XuMuu (19 yacos)

Crtpoenue BemectBa. CoBpeMeHHass MoOJEIb CTPOEHUS aToMa. OJIEKTPOHHAas
KoHpurypamust atomMa. OcHogHoe u 6030ydicoeHHble cocmosanus amomos. Knaccudukarus
XMUMHYECKUX 3JIEMEHTOB (s-, P-, d-amemenThb). OCOOCHHOCTH CTPOCHHS JHEPreTHYCCKHX
ypoBHell atomoB d-anemeHToB. Ilepwomuueckas cucreMa XUMHUYECKHX »diemeHtoB JI.U.
MenneneeBa. @uszndeckuii cmbica Ilepmoandeckoro 3akona .M. Menneneesa. [lpuunnsl u
3aKOHOMEPHOCTH M3MEHEHUSl CBOMCTB 3JIEMEHTOB U MX COEIMHEHUH 10 NEPUOAAM U TpYIIIaM.
DJIEKTpOHHAs TPUPOJA XUMHUUYECKOH CBSI3U. OJIEKTPOOTPUIIATEIBHOCTh. Buabl XUMHUUYECKOMN
CBsI3U (KOBAJICHTHAs, MOHHAs, METaNIM4YecKas, BOAOPOAHAs) U MEXaHHM3MBI e€e¢ 0Opa3oBaHMUS.
Kpucmannuueckue u amopguoie eewecmea. Tunvi Kpucmauiiuueckux peuwiemox (amomuas,
MONEKYIAPHASA, UOHHASA, MEMALIU4ecKds). 3aeucumocms Qu3UUecKux ceOUCM8 Geujecmsa om
muna Kpucmaniuyeckou pewemxu. IIpyauHbl MHOr00Opa3usi BEIIECTB.

XuMuyeckue peakiuy. ['omoreHHbie U rereporeHnble peakinu. CKOpocTh peakiuu, ee
3aBHCHUMOCTH OT Pa3JIMYHBIX (PAKTOPOB: MPUPOJIbI PEATUPYIOLINX BEUIECTB, KOHIIEHTPALIUU
pearupymoIux BeIecTB, TEMIIEPATypPhl, IUIOIIAN PEAKIIMOHHON TOBEPXHOCTH, HAJIMYMS
karanu3aTopa. Pojb kaTanu3atopoB B MpUpO/Ie U MPOMBIIIIEHHOM Mpou3BoicTBe. OOpaTUMOCTh
peakiuii. XMMHYeCKOe paBHOBECHE M €r0 CMEICHHE M0 ICHCTBUEM pa3IMIHBIX (PaKTOpOB
(KOHILIEHTpAIMsI peareHTOB WK MPOAYKTOB PeaKIINH, JaBlIeHHUe, TeMIepaTypa) Uik CO3JaHus
ONTUMAJIBHBIX YCIOBUN IPOTEKAHUS XUMHUECKUX MPOLIECCOB. Jucnepcubie cucmemvl. Ilonsamue
o0 Kosoudax (3onu, eeau). Mcmunnvie pacmeopwi. Peakiiuu B pacTBOpax 3JICKTPOJIUTOB. pH
pacTBOpa Kak [0Ka3aTeiab KUCIOTHOCTHU cpelbl. ' naponus coneil. 3HaueHue ruaposnsa B
Ounonoruuecknx 0OMeHHBIX mporeccax. OKUCIUTEILHO-BOCCTAHOBUTEIbHBIE PEAKIIUU B
pUpPOJIe, MPOU3BOACTBEHHBIX MTPOLIECCaX U KUZHEAEITEIbHOCTH OPraHU3MOB.

Heopranunueckas xumust (11 gacoB)

Mertannbl. CriocoOsb!I ostyueHust MeTajioB. Jlerkue u Tsoxénble MeTasl. JIerkomnaBkue
Y TYTrOIUIaBKUE MeTallibl. MeTtamumueckne 3ieMeHTsl A- 1 b-rpynn. Mene. Lunk. Turan. Xpowm.
Kenezo. Hukens. [Inatuna. Crasl. Jlerupyromue no6asku. U€pHeie meTaibl. [{BeTHBIC
Metauibl. YyryH. Crans. JlerupoBanubie cranu. OKCHIbI M THIPOKCUABI MeTaioB. Hemerasnsl.
[Ipoctrie BemecTBa — HemeTalbl. Yiepoa. Kpemuauit. Azot. ®ochop. Kuciaopoa. Cepa.
®Ttop. Xnop. Kucnorusle okcunpl. Kucnopoaconepxamue kucinotsl. CepHas KuciaoTa. A30THas
Kuciota. BonopoaHsie coeJMHEHNS] HEMETaIOB.

OKHMCIUTENbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA MPOCTHIX BELIECTB — METAJIJIOB TJIABHBIX U
NO0OOYHBIX MOATPYII (Meb, )KEJI€30) U HEMETAJUIOB: BOJIOPO/A, KHCIOPO/Aa, TAJIOI€HOB, CEPBI,
azora, pocopa, yriaepona, kpeMHus. Koppo3us MeTaioB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHI
METAJIJIOB OT KOPPO3UU. DIeKmpoius pacmeopos u pacnnasos. llpumenenue snekmponusa 6
NPOMBIULTIEHHOCTU.

Xumus 1 Ku3Hb (3 yaca)

Hayunbie metoapl mo3Hanusi B XuMuu. Mcrounuku xumudeckoir nHpopmanuu. [Tounck
uH(pOpMallK 10 Ha3BaHWM, HACHTU(UKATOpaM, CTPYKTYpHBIM (opmynaM. MoxaenupoBaHue
XUMHUYECKHUX IPOLECCOB M SBICHUM, XUMUYECKUU AHANU3 U CUHMe3 KaK METOJbl HaydHOIO
MO3HAHUSI.

Xumus u 310poBbe. JlekapcTBa, GepMEHTHI, BATAMUHBI, TOPMOHBI, MUHEPATHHBIC BOIBI.
[TpoGiieMbl, cBsi3aHHBIE ¢ MPUMEHEHHEM JIEKapCTBEHHBIX MpenapartoB. BpenHble MpUBBIYKU U
dakTopsl, paspyuialone 370pOoBbe (KypeHHe, YIOTpeOJieHHe ajKorojis, HapKOMaHWs).
Panmonansnoe nutanue. ITuwesvie 0o6asku. OcHosbl nuujesou Xumuu.

Xumus B MOBCETHEBHOM *XU3HU. Moromue u uuctaiue cpeactsa. Cpedcmea 6opbobl ¢
ObIMOBLIMU  HACEKOMbIMU:  peneiieHmol, uHcekmuyuosl. CpeacTBa JWYHOW THUTHEHBl U
kocMmeTHkH. [IpaBuna Ge3omacHoi pabOTHI ¢ €KUMHU, TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMH,
CpelacTBaMU OBITOBOM XUMUHU.



XuMHS U CelbCKOoe X03siicTBO. MuHepasibHble U opraHuuyeckue ynoopenus. Cpencrtsa
3aIUThl PACTEHUM.

Xumuss U dHepretuka. IlpupoaHble HMCTOYHMKM  yriieBogoponoB. Ilpuponssiii u
HONYTHBIM He(TAHOU ras3bl, UX cocTaB U ucnoib3oBaHue. CocraB HepTH U ee mepepaboTKa.
Hedrenponykrel. OkranoBoe uwmcino OensuHa. OxpaHa OKpyXKaromend cpeiasl Ipu
HedTenepepabOTKe M TPAHCHOPTUPOBKE HEDTENPOLYKTOB. AJIbTEpHATUBHBIE HCTOUYHUKHU
SHEPIHUHU.

Xumus B crpourtenberBe. llement. beron. I[logbop oONTHUMaNbHBIX CTPOUTEIBHBIX
MaTEepUaoB B IPAKTUYECKON JEATENBHOCTH YEJIOBEKA.

XUMHA U 3KOJIOTHS. XUMUYECKOE 3arPsA3HEHNE OKPYKAIOLIEH Cpelbl U €ro MOCIEACTBUS.
Oxpana rugpocdepsl, TO4BbI, aTMOchepsl, (Iopsl U PayHBI OT XUMHUUECKOTO 3arpsS3HEHUSI.

JdemMoHcTpaumu.

e Mopenu HOHHBIX, aTOMHBIX, MOJIEKYJSIPHBIX M METANIMYECKUX KPUCTAIUIMYECKUX
pELIETOK.

Mopnenu MOJeKys H130MEPOB U TOMOJIOTOB

Paznuunble TUIIBI XMMUUYECKUX PEaKLU, BUACOONBITH 10 OPraHUYECKON XUMUU.

OO6pa3siibl METAJIOB U UX COSIMHEHUH, CIUIABOB.

BzaunmopeiicTBre METAIIOB C KUCIOPOAOM, KHCIOTAMH, BOJIOM.

JlokazarenbcTBO aM()OTEPHOCTH ATFOMHUHUS U €T0 THIPOKCHA.

B3aumoneiictBue Meau M kene3a € KHCIOPOAOM; B3aUMOJICHCTBUE MEIU U JKele3a C

KHCJIOTaMU (CepHasi, COJsTHas).

[Tonyuenue rugpokcuioB meau (1) u xpoma (1), okcuna menu.

B3anmoneicTBre OKCHIOB U THAPOKCHIOB METAJUIOB C KHCIOTaAMHU.

HoxazarenbcTBo amdorepHocTH coenruennit xpoma(Lll)

OO0pa3siibl HEMETAIIIOB.

Mopnenu KpUCTaUIMYECKUX PEIIETOK alMasa U rpadura.

[TonryueHne amMmmaka M XJIOPOBOJAOPOJA, PAaCTBOPEHHE HMX B BOJE, J10Ka3aTeIbCTBO

KHCJIOTHO-OCHOBHBIX CBOMCTB 3THUX BEILECTB.

e (CxuraHue yris U cepbl B KHCIOPOJE, ONPEICIEHNEe XUMHUYECKUX CBONCTB MPOAYKTOB
cropanus. B3amMmopnencTtsue ¢ MeIpHO KOHUEHTPUPOBAHHOW CEPHOM  KHCIOTHI,
KOHIIEHTPUPOBAaHHOMN U pa30aBIeHHOM a30THOM KHCIIOTHI.

e (OOpa3sipsl cpesicTB OBITOBOW XUMHUH, HHCTPYKIIUU IO UX IPUMEHEHHUIO.

JlabopaTopHbIe ONBITHI.

N3ydeHne BAUSHUS pa3InYHbIX (PAKTOPOB Ha CKOPOCTh XUMUUYECKUX peakLuii
Omnpenenenne peakuy cpeibl YHUBEPCAIBHBIM HHINKATOPOM.

3. Tumpomms coneii.

A

IIpakTuyeckue padornl
1. TlpuroroBieHue pacTBOPOB C 33aHHON MOJISIPHON KOHIIEHTPALIUEH».
Pemenne sxciepruMeHTANBHBIX 3a4a4 1o Teme «MeTauibhy
3. Pemenue skciepuMeHTANBHBIX  3aj1a4 1o Teme «HemeTamib

no

HanpasyieHusi NPOCKTHOM AeATEJbHOCTH 00y4aKOIIUXCH:

HampaBnenus mpoekTHOM Cpox HasBanune npoexra
JIeSITENLHOCTH peanuzanuu
06 yyaromuXCs 10 kacc 11 xmacc
1. TBopueckoe CeHTSAOpb XuMus BOKpYr Hac XuMus J1E€TOM
2. UccnenoBarensckoe SHBAph Hccnenosanue cuera Uccnenosanue BOOLI U3
KpaHa




arnpenb Hccnenosanne nouBbl Uccnenosanue BOOLI U3

peku

3. IlpakTuxo- HOSI0Pb- N3ydenue xumuueckux | YUTo CKphIBaeT

OPUEHTUPOBAHHOE neKadpb BEIIECTB B OBITY YIaKOBKa IIPOYKTOB?

4 NudopmarnmoHHoe MapT YuéHble XUMUKU AKTyabHbIE€ OTKPBITHS
XUMUHU.

5. UrpoBoe anpenp-Mail | 3aHuMarenbHas xumus | M3 dero cienansl
UTPYLIKU?

6.ConunanpHoe Mau Vrunuszanus Komy nyxxna xumus?

MOJIMMEPOB

YueOHO-TeMaTHUYECKHIi IJIaH

Ne n/nt Paznesnbl, TemMbl KonnyectBo yacoB
10 knace
1 Teopuss XMMHYECKOrO CTPOEHHUS  OpPraHUYECKUX 4
' coennHeHMi. [Ipupona XuMUYECKHUX CBA3EH
2. YrieBoaopoib 10
3. |Kucnopoaconepxaiiye OpraHu4ecKie COeTMHCHUS 10
4.  |A3oTcoaepiKaliie OpraHnIecKue COeAMHEHUS 5
5. | Xumus nonumMepon 5
IIpomerxyTouHas arrectanus B opMe TECTUPOBAHUS
Hroro B 10 knacce: 34
11 kaacc
1. |IloBropenue kypca xumuu 10 kiacca 1
2. |Teopernyeckre OCHOBBI XUMUHU 19
3. |Heoprannyeckas xumus 11
4 | XuMHus U KU3Hb 3
[TpomesxyTouHas arrectanus B GopMe TECTUPOBAHUS
Wroro B 11 kiacce: 34

YYEBHO-METOJUYECKOE OBECIIEYEHUE 1 MATEPUAJIBHO-TEXHUYECKOE

OBECIIEYEHME OBPA3BATEJIBHOI'O ITPOUECCA

YuebHo-MeToan4IecKOe o0ecredeHne yueOHoro mpolecca mpeyCMaTpuBaeT UCIIOIb30BaHNE
YMK (yuebHo-MeToanuecknx KomruiekcoB) mo xumun 10 u 11 kmacco. YueOHO-MeTOAMUECKHE
KOMIUIEKCHI Jutst m3ydeHust xumun B 10-11 kmaccax Ha 6a30BOM ypOBHE, CO3/IaHHBIEC aBTOpamHu [
E. Pymsutuca u @. I'. ®enpamana, cogepxar, KpoMe y4eOHUKOB, BKIIOUEHHBIX B DeepanbHbIit
MepPEYCHb, SJICKTPOHHBIC MPUIIOKEHHUS, YIeOHO-METOIMUECKHIE TTOCOOMS U paboune TeTpau.

3H€KTpOHHBIG MPUITOKCHUSA JOCTYITHBI HA O(I)I/II_[I/IEUIBHOM caiite n3aarciibCTBa

WwWw.npocBenieHue .ru.

1. Pym3utuc I'.E., ®enpaman @.I"., Xumus. 11 knacc. — M.: [Ipocsemenune, 2018
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2. Pym3utuc I'.E., ®eapaman @.I"., Xumus. 10 knacc. — M.: [Ipocsemenune, 2017
3. AdanacseBa M.H. Xumus. Paboune nporpammsel — M.: [IpocBemenue, 2018
Harypasibubie 00bEKTHI.

Kosexumn MuHEepaioB rOpHBIX MOPO/JI, METAJLIOB, CIIJIABOB, MUHEPAJIBHBIX yI00pEHNUH,
IUIACTMACC, Kay4yKOB, BOJIOKOH. KOJIIIEKIIMY UCTIONIB3YIOTCS TOJIBKO JUIsl O3HAKOMIICHUSI
y4allyuXxcsl ¢ BHEIIHUM BUJIOM U (PM3MUECKUMH CBOMCTBaMU M3y4aeMbIX BEILECTB U MaT€pPHAJIOB.

XuMHu4yecKue PCAKTUBLLI U MaTCpHUaAJIbI.

[IpocThie BemecTBa — Meb, OpOM, HATPUM, KAJIBIIUHA, A TFOMUHHA, MarHUl, )KeJe30.

Oxkcuabl — menu (II), kaneuus, sxenesa (I111), maraus.

Kucnots! — consinas, cepHasi, a3otHas, pochopHas.

OcHoBaHMsI — TUIPOKCU]T HATPUS, THIPOKCU]] KalbLIMs, THIpoKcu 6apus, 25% BOAHBIN pacTBOp
aMMuaKa.

Comu — xnopuasl Hatpust, menu (I1), xkenesa (111), amOMUHUS; HUTPATHI KaJIUs, HATPUs, cepedpa;
cynbsatel mequ(1l), xenesza(Il), xeneza(Ill), ammonust; noau Kanus, OPOMHI HATPHUSL.
Opranndeckue COeTMHCHUS — 3TAHOJI, YKCYCHAs! KUCJI0Ta, METHJIOBBIA OPaHKEBBIN,
denondranenH, JaKmMyc.

XuMuyeckas JiabopaTopHas ocy/ia, anmapaTsl ¥ IpUOOpHI.

XuMuueckas nocyaa noaApasacisieTCsa Ha ABC I'PYHIIbL: TOCYJAa JJIST ACMOHCTPAIIMOHHBIX OIIBITOB
U 11oCyJa JJIs1 BBIIIOJIHCHUS OIIBITOB YHalllUMUCA.

1. TIpubGops! miast paboTHI ¢ Ta3aMu — MOTyYeHHE, COOMpPaHNe, OYUCTKA, CYIIKa, TOTJIONICHUE
ra3oB; PEaKIIMM MEXAy IIOTOKaMU T'a30B; pEaKLUU MEKIY ra3aMu B DJIEKTPUYECKOM
paspsze; peakiui MKy ra3aMu IIPU MOBBIILIEHHOM JIABJICHHH.

2. AmnmapaTsl ¥ TpUOOPHI AJIS1 ONBITOB € )KUJKUMH U TBEPABIMH BELIECTBAMHU — IIEPETOHKA,
GuIbTpOBaHKE, KPUCTAIN3ALUS; IPOBEJCHUE PEaKIUi MEKY TBEP/IBIM BEILIECTBOM U
KHUAKOCTBIO, JKUAKOCTBIO U XKHUJIKOCTBIO, MEXy TBEPABIMHU BEIIECTBAMHU.

Bhe 3T0ii knmaccuukanuy HaxoAsATCs ABE IPYIBI yueOHOM anmapaTypbl:

1. [ns uzydeHus TEOPETUUECKUX 3aKOHOB XMMHUH — WIITIOCTPALINS 3aKOHA COXPAHEHUS
MaccChl BEIIECTB, IEMOHCTpALUA 3JIEKTPONPOBOJHOCTH PACTBOPOB, IEMOHCTPALIHS
JIBIKEHUSI HOHOB B AJICKTPUYECKOM TIOJIE, ISl U3YUEHUsI CKOPOCTH PEaAKIINU U
XUMHUYECKOTO PAaBHOBECHS.

2. JInst iIUTFOCTpai XUMIYECKUX OCHOB 3aBOJICKHX CITOCOOOB TIOJTYyYEHUST HEKOTOPBIX
BEILECTB (CEPHOM KUCIOThI, aMMHUAKA).

Mopenu.

Mopenn npeaHasHAuYCHbI JJI1 o0yeryeHust BOCHPUATUA U OCMBICIICHUA COACPIKAHMA. OOBexTaMu
MOZACIIMPOBAHUSA B XUMHUH SABJIAFOTCA ATOMBI, MOJICKYJIbI, KPUCTAJIJIBI. 3aB0,Z[CKI/IC aIrraparsl,
MPOUCXOAAIHNE MPOUECCCHI. I/ICHOJ'II)3YIOTC5[ MOACIIN KPUCTATNTMICCKUX peH_IéTOK ajiMasa,
Fpa(l)I/ITa, BOJBbI, YIITICKHUCJIOIO ra3a, ﬁo;[a, JKeie3a, M€, Maraus. Ha60pLI MOJeIe aTOMOB IS
COCTAaBJICHHUS MTapOCTCPIKHCBBIX Mozeseun MOJICKYII.

VYueOHbIle TOCOOUS HA TIEYaTHONH OCHOBE.

K 370l rpynne quaakTHYeCKUX CPEICTB OTHOCST TaOJIULbI, rpaduueckrue AuarpaMMbl, CXEMBI,
ACKU3bI, pUCYHKH, (hoTorpaduu, MOPTPETHl BBIIAIOMINXCS YUEHBIX-XUMHUKOB. M300pa3utenbHbie
ocoOus CIOCOOCTBYIOT aKTUBU3ALIMU MBICIUTEILHOM NEATEIbHOCTH YUalIuXcst, MOOUIH3aIuN



HUX BHUMAHUA U UHTCPCCA, BBIACICHUTIO CYIITHOCTH IPCAMETA UJIN SABJICHUA. Pemenuto
BO3HUKIIIEH B X0JI¢ YpOKa MPOOIEMBI.

Tabmu1el mocTosSsHHOTO SKcroHupoBanus: «llepuoauyeckas cucreMa XMMHYECKUX 3JIEMEHTOB
J.W. MenneneeBay, «Tabnuia pacTBOPUMOCTH KUCIOT, OCHOBAHHM U COJIEI»,
«DNEeKTPOXUMUYECKUH Pl HAPSHKEHUI MeTaioB». BO3MOXKHO UCIIONB30BaHUE IPYTUX
JAUJAKTUYCCKUX MAaTCPUAIOB: TCTpaJAu HA evyaTHOMN OCHOBC, OTACJIbHBIC JINCThI-UHCTPYKIIUU,
KapTOYKHU C 33JaHUsIMH Pa3HOI CTENEHU TPYIHOCTH ISl U3yYEHHs] HOBOTO MaTepuana,
CaMOIIPOBEPKHU U KOHTPOJIS 3HAHUM yyamuxcs. /[ yCKkopeHust HaBBIKOB XMMUYECKOTO
SKCIICPUMCHTA UCIIOJIL3YHOTCA HHCTPYKTUBHBIC Ta6J'II/II_[BI.

Texauueckue cpencra ooyuenus (TCO).

K TCO oTHOCAT TEXHUYECKHE YCTPONCTBA, C TOMOIIBIO KOTOPBIX 00YJarOITUMUCS
BOCIIPUHUMAETCS MH(OPMAIIKS SKPAaHHO-3BYKOBBIX CPEICTB OOyUEHHUSI.
CratuyHble S5KpaHHO-3BYKOBBIE CPEJICTBA — TUAPUIbMBI, TUATTO3UTUBBI.
Komnerotep, MylIbTUMEIUNHBIA TPOEKTOP, IKPAH.



