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IlosicHuTeILHAS 3aMUCKA

PaGouasi nporpaMma y4eGHOro npeaMeTa XuMHs pa3padoTaHa Ha OCHOBE:

- ®enepalIbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTEIbHOIO CTaHAAPTa OCHOBHOTO 00Iero oopasoBanus (pruka3 MunucrepcTsa 00pa3oBaHus U HAYKU
Poccuiickoit ®enepanuu ot 17 nexadpst 2010 roga Ne 1897, ¢ usmMenenusmn);

- Ilpumepnoit ocnosenoit 06pazoeamenbHoll RPOZPAMMBL OCHOBHO20 00w €20 00pazosanus, 0000pentnoit DedepanvHvim yUeOHO-MemOOUUeCKUM
00veouHnenuem no oouiemy oopazosanuto (npomokon 3aceoanus om 8 anpens 2015 2. Ne 1/15);

- Ocnoenoii oopazosamenvroii npozpammet MOY COIII x.Byproeckuit na 2021 | 2022;

-YMK «Xumus. 11 kinacc. bazoBblii ypoBeHb»

1. Xumus. 11 xmacc: yue6. ams obrieoopasosar. opranusaiuii / O. C. Tabpuensu, 1. I'. Octpoymos, C. A. Ciankos. ba3oBslii ypoBeHb. YueOHHK. —

M.: IIpocBemienne, 2019

2. 0. C. I'abpuenan u op. Xumus. 11 kiacc. ba3oBsiii ypoBeHb. MeTomuueckoe mocooue.

3. 0. C. I'abpuenan, C. A. Cnaorxos. Xumusi. 11 xnacc. bazoBsiii ypoBenb. Pabouast TeTpass.
4. 0. C. I'abpuensn, U. B. Tpueyouax. Xumus. 11 xknacc. ba3oBslif ypoBeHb.

5. DnekTpoHHas popma yueOHHUKA.

- Yye6Horo uiana MOY COIII x.bypkosckuii Ha 2021/ 2022 yue6Hblii rox

Henn:
- OCBOCHHE Ba)KHEHIIINX 3HAHUA 00 OCHOBHBIX IMOHATHSAX M 3aKOHAX XUMHH, XUMHYECKOW CUMBOJIHUKE;

- OBJIaJICHHE YMEHUSAMH HAOII0JaTh XUMHUYECKHE SIBICHUS, IPOBOIUTh XUMHUECKUI 3KCIIEPUMEHT, IPOU3BOAUTH PACUETHl HA OCHOBE XMMHMUYECKHX
¢dopMyn  BeIIECTB M YpaBHECHMH XUMUYECKUX PEaKIIHii;
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- Pa3BUTUC TI03HABATCIBHBIX HWHTCPCCOB U HHTCIUICKTYAJIbHBIX CIIOCOOHOCTEH B nponecce IMpoBCACHHA XUMHYCCKOI'O JSKCIICPUMCHTA,
CaMOCTOATCIBHOI'O HpI/IO6peTeHI/I$I 3HAHUI B COOTBETCTBUU C BO3HUKAIOIIMMH )KU3HCHHBIMU HOTpe6HOCTHMH;

- BOCNHTAaHUE OTHOIIEHUS K XMMHH KaK K OJHOMY U3 (yHIAMEHTAJIBHBIX KOMIIOHEHTOB E€CTECTBO3HAHUS M AJIEMEHTY OOIIEYeIOBEYECKOMN
KYJIbTYpBHI;

- IPUMCHCHHUC IMOJIYYCHHBIX 3HAHUU H YMGHI/Iﬁ JUIA 0e3011aCHOTO MCITOJIB30BaAHUS BCIICCTB U MATCpUaAJIOB B 6I>ITy, CEIIbCKOM XO3SMCTBE U Ha
IMPOU3BOJACTBC, PCHICHHUA IIPAKTUUYCCKUX 3aJjad B HOBCC)IHGBHOI\/JI KU3HHU, MNPCAYIIPCIKACHUA fIBHGHI/Iﬁ, HaHOCAIIMX BpPEO 3JO0POBBIO UYCJIOBCKA H

OKpYKarollen cpene.
3apaum:

- (GopMUpPOBAaHUE y YYAIIMXCSl 3HAHUN OCHOB HAyKHM — BaXHEHIIMX ()aKTOB, NMOHSTUN, 3aKOHOB U TEOPUH, XUMUYECKOTO SI3bIKa, AOCTYIHBIX
0000111eH!I 1 TOHATHI O MPUHIUIIAX XUMUYECKOTO MPOU3BOICTBA;

- pa3sBUTHUC YMeHI/Iﬁ pa60TaTB C BCUICCTBAMH, BBIIIOJIHATH HECJIOKHBIA XUMHUYCCKUM OKCIICPUMCHT, CO6J'IIO)IaTI) IMpaBrJjIa TCXHUKU 6630HaCHOCTI/I,
IrpaMOTHO NPUMECHATh XUMHUUYCCKUEC 3HAHUA B O6HI€HI/II/I C HpI/IpO}IOfI;

- pacKpbITHE PO XUMHUH B PEIICHUH TTI00aIbHBIX MPOOJIEeM YeI0BEYECTBa;

- pa3BUTHE JUYHOCTH y4JalIUuXcsi, OPMUPOBAHUE Y HUX TYMaHUCTUUECKOTO OTHOIICHHUS M IKOJIOTHYECKH I1€JIECO00pa3HOTO TIOBEICHHS B OBITY U B
TPYAOBOM AEATEIBHOCTH.

KosmyecTBo yueOHbIX yacoB: 35 yacos (1 yac B Heneno),
B TOM YHUCIIE

KOHTPOJIBHBIX — 2

MPaKTUYECKUX - 2

@opMbI HTOTOBOJ aTTECTAIIMU: UTOTOBAasI KOHTPOJIbHAS padoTa.
PaGouas mporpamMma cpenHero oomiero oOpa3oBaHUs 10 XHMHUH COCTaBJeHAa Ha OCHOBe DenepallbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIBHOTO
cTannaprta obmero oopazoBanus. B Hell Takke yUUTHIBAIOTCS OCHOBHBIC UCU U MosIoxKkeHus [IporpaMmbl pa3BuTHs U GOPMUPOBAHUS YHUBEPCAIbH bIX

y4eOHBIX IEHCTBUH A cpeqHero (MOJIHOTo) 00IIero 0opa3oBaHusl.
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B paGoueil mporpamme MnpenycMOTPEHO pPa3BUTHE BCEX OCHOBHBIX BHJIOB JESATEIHHOCTH 00y4aeMbIX, MPEACTaBICHHBIX B MpOrpammax Juls
Ha4YaJIbHOTO OOIIEro W OCHOBHOTrO oO0miero oOpaszoBanus. CojaepikaHue HACTOsIICH pabodeid mporpaMMbl UMEET OCOOEHHOCTH, OOYCIOBJICHHEIC,

BO-IICPBLIX, IPCAMCTHBIM COACPKAHUCM U, BO-BTOPLIX, IICUXOJIOTMYCCKMMU BO3PACTHBIMU 0COOCHHOCTSMU O6y‘-IaeMI)IX.

[Ipu m3yyeHHH XMMUHU BEIYHIYIO POJIb UTPAET TMO3HABaTeNbHAs NeSITeIbHOCTh. OCHOBHBIC BHUBI Y4eOHOU AEATENBHOCTH OOYYarOUIUXCs Ha
YpOBHE y4eOHBIX ACWCTBUI BKIIIOYAIOT YMEHHUE XapaKT€pPU30BaTh, OOBSICHSITH, KIACCU(PHUIIMPOBATh, BJIaJ€Th METOJaMU Hay4YHOTO MO3HAHUS, MTOJHO U
TOYHO BBIPa)XKaTh CBOM MBICIIM, apTYMEHTUPOBATh CBOIO TOUKY 3pE€HHUS, paboTaTh B IpyMIe, MPEACTaBIATh U COOOIIAaTh XUMUYECKYI0 HH(OpMaLIHIO B

YCTHOU ¥ MUChMEHHOU dopmMax u Jp.

Onna w3 3amady oO0y4deHUs B CPEIHEW IIKOJE — IMOJATOTOBKA OOYYAIONIUXCS K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY KH3HEHHOTO H
npodeccuoHanbHOro mMyT. OOyJaronIuecs: MOJDKHBI HAYYUTHCSI CAMOCTOSITEIFHO CTaBUTH IENIA U OMPEICISITh MyTH UX JOCTHIKEHUS, MCTOIb30BaTh

MPUOOPETEHHBIN B LIKOJIE OTBIT AE€ATEILHOCTU B peallbHON KU3HU, 32 paMKaMU y4eOHOTO Ipolecca.
CornacHo 00pa3oBaTeIbHOMY CTaHAAPTY, TJIaBHBIC Yelu cpeoHe2o oouiezo 00pa3o08anus CoCTosT B!

1) dopMHpOBaHUH LETOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOTO Ha MPUOOPETCHHBIX 3HAHKSIX, YMEHHUSAX U CIIOCO0AX JEATEIbHOCTH;
2) TpUOOPETEHHUH OMbITA PA3HOOOPA3HOM IESITETBHOCTH, OIBITA TO3HAHKS U CAMOIIO3HAHMS;
3) HOArOoTOBKE K OCYIIECTBICHHIO OCO3HAHHOTO BHIOOpA MHANBUIYAIbHOM 00pa30BaTe/IbHON MK PO(ECCHOHATBHOM TPACKTOPHH.

bonpiioii BkIag B JOCTHKEHUE 3TUX ueneﬁ Cp€aHero O6H_ICFO O6p830BaHI/I$I BHOCUT Usyuenue xumuu, KOTOpoc€ 1npru3BaHoO obecneuums.

1) q)OpMI/IpOBaHI/IC CUCTEMBbI XMMHUYECKHUX 3HAHUI KaK KOMIIOHEHTa CCTCCTBCHHO'Hay‘lHOI;’I KapTUHBI MHPa,

2) Pa3sBUTUC JIMYHOCTU 06y‘IaI-OIJ_II/IXC}I, HUX HWHTCIUICKTYAJIbHOC W HPABCTBCHHOC COBCPIICHCTBOBAHMHC, (I)OpMI/IpOBaHI/IC Y HHUX 3KOJOIMYCCKHU

11€J1ec000pa3HOro NOBEACHUS B OBITY M TPYIOBOM JAEATEIIHOCTH;
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3) BBIPaOOTKY y 00yYarONIMXCs TOHUMAHUS OOIIECTBEHHOW MOTPEOHOCTH B Pa3BUTHU XHUMHH, a TaAKKe (POPMUPOBAHUE y HUX OTHOIICHHS K XUMHHU

KaK K BO3MOYXHOU 00J1acTu Oyaylien NpakTUueCKO 1eATeTbHOCTH;
4) dopmupoBaHue YMEHHUs O€30MIACHOTO OOpAIEHHUS C BEIIECTBAMH, UCIIOJIb3YEeMbIMH B MOBCETHEBHOM JKHU3HH.

l[eﬂﬂMu uzyuenusi xumuu 6 cpedneﬁ WKoJe A6IAI0OmMCA.

1) ¢opmupoBaHue y ydanuxcs yMEHHs BUJCTh W NMOHUMATh IIEHHOCTh O0OpA30BaHMsI, 3HAYUMOCTh XMMHUYECKOTO 3HAHMS JUIS KaXKIOrO YelOBEKa,
HE3aBHCHMO OT €ro Mpo(ecCHOHAIBHON AeATeIbHOCTH; YMEHUS pa3inyaTh (PaKkThl U OLIEHKH, CPABHUBATH OLIEHOYHBIE BHIBOJbI, BUJETh UX CBS3b C

KPUTEPUSIMHU OIICHOK U CBA3b KPUTEPUEB C OMPENIEIEHHON CUCTEMOI LIEeHHOCTEeH, (POpMyIupoBaTh U 000CHOBBIBATH COOCTBEHHYIO MTO3HUIIHUIO;

2) GbopMHpOBaHHE y YUAIIUXCS IETOCTHOTO MPEJICTABICHUS O MUPE U POJIM XUMHHU B CO3/IaHMH COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MHpa,
YMEHHSI OOBSICHATh OOBEKTHI M MPOLECCHl OKpY’KaoLeH NeHCTBUTENBHOCTH — MPUPOTHON, COIMAIbHOM, KyJIbTYpHOH, TEXHUYECKOH Cpembl,

HCIIOJIB3YA AJId 3TOI0 XUMHUYCCKUEC 3HAHWS,

3) mpuobOpereHne OOYJarOMUMUCS OIBbITa Pa3HOOOpPA3HOW JCATEIBHOCTH, OMbITA MO3HAHHWS W CAMOIO3HAHHUS; KJIIOUEBHIX HABBIKOB (KITFOUEBBIX
KOMIIETEHTHOCTEH), MMEIONINX YHHBEPCAJIBbHOE 3HAYCHHUE JUISI Pa3IMYHBIX BUJOB JCSATEIBHOCTH, — HABBIKOB PEIICHUS MPOOJIEM, HPUHITHS
peIlIeHH, TIOUCKa, aHaTu3a U 00paboTKK MH(OpPMAIMH, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB U3MEPEHHI, HABHIKOB COTPYJAHUYECCTBA, HABBIKOB

0e3011aCHOTO O6paI_HeHI/I$I C BElIECTBaMHU B HOBCCI[HCBHOﬁ KH3HU.

MeTtoanyeckue 0COOEHHOCTH Kypca
Coneprkanue Kypca peam3zyercst U3 pacdyéra | 4 B Hele0. DTOT JUMUT BPEMEHH U 00YCIIaBIMBACT PSJl METOJAUYCCKUX OCOOCHHOCTEH Kypca.

Tak kak HU3YUCHUC XUMUH Ha 0a30BOM YPOBHC HC€ CTABUT LCJIbIO NMOATOTOBUTH BBIITYCKHHUKA CpC,Z[HCfI MIKOJIBI K COa4e ET'D no XUMHH, TO B

MOCTPOCHUMN KypCa BMCCTO XCMHUOLCHTPUUCCKOTO IIOAXOda (KOF,[[a B HOCHTPE MCTOAUKHU 06yquI/1${ CTOUT XI/IMI/IH) HCIIOJIb30BaH
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anmponoyenmpuueckuii.  no0xo0 (Korga oOyYeHHE XHMHUU CTPOUTCS, B TEPBYIO OuYepelb, HAa OCHOBE y4éTa HMHTEPECOB, CKIOHHOCTEH W

0COOEHHOCTEH yJamuxcs).

Craryc Henpo(WIbHOW TUCHUIUIMHBI 0OpEKaeT XMMHUIO B TYMAaHUTApHBIX, (PU3MKO-MaTeMaTHYECKUX KiIaccax M IIKOJaX Ha OYEHb HU3KYIO
MOTHBAIMIO €€ U3Yy4YeHHs Mg OOJBIIMHCTBA Yywariuxca. [loBbllIeHHE WX HWHTEpPEca K XHUMHUU YCUIIMBACTCS HPUKIAOHLIM XAPAKMEPOM
COJIEpXKATEIBPHOM M MPOIECCyaJbHONW CTOPOH B MpeiiaraeéMoM Kypce (T. €. «XMMUS U KU3HBbY). Tak, Hampumep, IpU HU3YyYECHUU MOJTUMEPHBIX
MaTCpraloB B KypcCe OpFaHI/IquKOfI XUMHUHN q)OpMI/IpyCTCﬂ YMCHHUEC YUTATh 3TUKCTKU TPUKOTAXKHBIX I/ISI[eJ'II/If/'I C OCJBIO MPABUJIIBHOTO yXOJa 3a HUMHU

(uncTKa, CTUPKA, CYIIIKA, YTHOKKA).

B yueOHBIX KHHMrax HM3MEHEH U A3bIK nOOauu yueOH020 Mmamepuana: OH B OOJblIell Mepe IOBECTBOBATEIbHBIN, CBSI3aHHBIM C

XYI0KECTBEHHBIMHU, JINTEPATYPHBIMHU MPOU3BEICHUSIMH, UCTOPUUECKUMU (PaKTamMHu.

B kiaccax u mikosiax ryMaHuTapHoro npoduis yueOHoe cojepikaHue Kypca IMpeanosaraeT YCHJICHHe T'yMaHUTapu3alud B OOy4YEeHUU XUMHUU
yepe3 HCIMOJIb30BaHUE MPUEMOB, METOJOB M CPENICTB, XapaKTEPHBIX IS T'yMaHUTApHBIX TUCHUIUIMH. Tak, B HIKOJIaX M Kiaccax C YrIIyOJIEHHBIM
M3Y4YEHHEM MHOCTPAHHOTO sI3bIKa XOpoIIuil AP deKT JaéT YTeHHEe XMMHYECKOr0 MaTepHalia Ha MHOCTPAHHOM SI3bIKE. YUHUTEN0 He00X0IMMO MoJ00p aTh
COOTBETCTBYIOIIMN Mporpamme Mo XUMHH MaTepuai Ha MHOCTPAaHHOM s3bike. Ecimu moabop Takoro mMarepuana OCYIIECTBHTH JOCTATOYHO TPYAHO,
OCOOCHHO B YCIIOBUSAX CEJIBCKOM IIKOJBI WM IIKOJbl HEOOJBIIOTO HACEIEHHOTO MYHKTA, TO MOKHO BOCIOJB30BAThCS BO3MOKHOCTSIMH MECTHOMN

OMOIMOTEKH MU HHTCpHCTa. By,I[CT IIOJIC3HBIM ITPUBJICYD K pa60Te 10 HOI[60py XUMHYCCKOI'0 MaT€praia Ha MHOCTPAHHOM A3BIKC U CaMUX YydallluXCs.

Taxke B A3BIKOBBIX HIKOJAX OOJBLIOE 3HAUEHUE Ul YCUJICHHMS MOTHUBALMHU K HM3YyYEHUIO XMMHUYECKOIO MaTepuaja MMeeT MCIOJIb30BaHHE
MEXIIPEIMETHBIX CBSI3€M XUMHM C MHOCTPAHHBIM s13bIKOM. Tak, Hanpumep, 3¢pGEeKTUBHO IPUMEHEHHE 3alaHui [l OTPaOOTKU y4eOHOTO COAep KaHuUs
Kypca Ha YCTAaHOBJICHHE AHIJIOSN3bIYHOW STHMOJIOTUM XUMHYECKUX TEPMHMHOB (HalpUMep, CUMBOJIbHbIE 00O3HAYEHUS OTHOCHUTENIBHBIX aTOMHON U
MOJICKYJISIpHO# Macc Ar 1 M mpoucxomst ot anri. relative) wim ux sBontonuu (HampuMmep, rped. «kamanus» — anri. catalize — pyc. kamanusz). C

OOJIBIIIM YAOBOJILCTBUECM ydallIUCCA IIKOJ U KJIACCOB C erIyGJ'IéHHBIM HN3YYCHHUEM MHOCTPAHHOTO SA3bIKa HAXOJAT U IMPCACTABIIAKOT I/IH(I)OpMaI_II/IIO 0
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pojm y‘IéHbIX-XI/IMI/IKOB HJIK O pa3sBUTUHU XUMHYECKOM MPOMBIINIJICHHOCTH B CTpaHaX U3y4aC€MOI0 A3blIKa, KOT'Jda rOTOBAT COO6IJ_ICHI/I$I " IpC3CHTALUU T10

3aaHusM pyopuku «/crmoap3yiTe JOMOTHATEIHHYIO HH()OPMAIIMIO H BEIPA3UTE MHECHUEY.

B TYMaHHUTapHbIX MIKOJIaX ANMAAKTUYCCKH OIIpaBAAHO HCIIOJIb30BaHUC CUMBOJIMKH, HpHHﬂTOfI B PYCCKOM SA3BIKC IJIA 00o03HaYeHUS YacTel CJIOBa,

npu opMUpOBaHUK 000OIIEHHBIX 3HAHUH 110 XUMHYECKOW HOMEHKIIAaType. DTOT MPUEM HCIIONIb30BaH B yueOHbIX KHUrax 10—11 kmaccos.

B mporeccyanbHOM OTHOIIIEHUHU B KJIaccaX TYMaHUTApHOTO MPOQIIsl, B KOTOPbIX 00y4aeTcsi OOIBIIMHCTBO JIETEN C APKUM OOpa3HbIM BUIACHHEM
MHpa, CKJIIOHHBIX K SMOIMOHAJIBHBIM TIEPEKUBAHUSAM, 3HAUUTEIBHBIN 3P(EKT TOCTUTACTCS TIPH UCIOJIL30BAaHUU Npuéma anumayuu, T. €. HaJACIEeHUS
00BEKTOB HEXXHBOTO XHMHUYECKOTO MHUpa (SJIEMEHTOB, BEIIECTB, MATEPHAIOB, PEAKIMN) XapaKTEPHBIMU YEepPTaMH M TMPU3HAKAMH >KHUBOTO, HUX
«ouenoBeunBanuey. OOMMI CHOCO0 MOCTHMKEHHUS ATOW IENH OTpa)kaeTcs B OOOOMIEHHOM Ha3BaHWU OTACIBHBIX 3aJlaHUM Kypca, B KOTOPBIX
HEOOXOMMO PACKPBITh XYIOKECTBEHHBIH 00pa3 BemiecTBa Wiu mporecca. CiaeayeT MOAYEPKHYTh, UYTO YdYallHecs C YAOBOJBCTBUEM ITHIIIYT
HEOOJIBIIINE JTUTEPATYPHBIC TTPOU3BEACHUS (ICCEe, CHHKBEHHBI) TAKOTO TJIaHA, TEM CaMbIM COBEPIICHCTBYS CBOIO JIMTEPATYPHYIO MUCBMEHHYIO pedb U

yCBauBas H€O6XOI[I/IMOC XUMHYECKOE COACPIKAHUC.

B kmaccax ¢usuko-marematuyeckoro npo@uiis, OYeBUIHO, COAepaTelibHas U TpolleccyalibHas CTOPOHBbI OOYyYEHHS XMMHUU JOJDKHBI OBIThH

HCCKOJIbBKO MHBIMU.

Ecau B wacTm CBSI3M XMMHH C KM3HBIO OHM COBMNAJAIOT C €& npenogaBaHuEM B KilacCaxX I'YMaHUTaApHOI'O HpO(l)I/IJ'IH, TO B 0T60pe yqe6Horo
Marc€puaia 1 MCTOOAUKE KypC IpeaAroJIaract uCrojJab30BaHUC ,prrOfI JUJAKTUKH. HCKOTOPBIC TEMBI, OCOOEHHO CBSI3aHHBIE C (bHSHKOfI (CTpOCHI/Ie aToMa
" BCIICCTBA, HCKOTOPLIC ACIICKTLI (I)HSHHCCKOI;'I U KOJJIOUJIHOM XHMMHH, Ta30BbIC SaKOHLI), 3(1)(1)€KTI/IBHCC HU3y4aTb HA OCHOBC aKTUBHBIX q)OpM O6y‘IeHI/I${
(66C€I[I>I, AUCITyTa, 3JICMCHTOB ypOKOB-KOH(I)GpGHHHfI), 4TO MO3BOJIACT 3HAYUTCIBHO YBCIIMYUTHL HOJIIO CaMOCTOSITEIbHOM pa6OTBI yqamuuxcs. Takoi

noaxod JaéT BO3MOKHOCTh IIHUPOKO HCIIOJIB30BATb MCKIIPCIMCTHBIC CBA3HU U (1)OpMI/IpOBaTL CANHYIO €CTCCTBCHHO-HAYUYHYIO KApTUHY MHUpA.

B xypce u3mMeHeHa 1 TUIaKTHUECKAS POlb XUMUHECKO20 IKCREPUMEHMA U PACUEMHBIX 3a0at RO POPMYIAM U YPAGHEHUAM .
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Xumusi — ocobasi ydeOHasi AMCHUILUIMHA, B KOTOPOH HApsAy C TEOPETHUYECKUMH 3HAHUAMHU (DOPMHUPYIOTCS TaKXkKe SKCIEpUMEHTAIbHBIE U
pacu€THble YMEHHS M HaBBIKM. HO MMEHHO Ha XMMHYECKHH SKCIIEPUMEHT M pEIICHHE PAcUETHBIX 3a/a4 KaTacTpO(UYECKH HE XBATUT BPEMEHH,
OTITyIIEHHOTO Ha y4eOHBIN mporecc Ha 6a3oBoM ypoBHe. [loaTomMy B Kypce MpeaycMOTpeH 00sS3aTeNbHBIA JIEMOHCTPAIIMOHHBIA SKCIEPUMEHT TPH
paccMOTpeHNH KaKIO0H YKpYNHEHHOHN JMIAKTHUECKOW €IMHUIBI — maparpada. Tak Kak J1abopaTopHBIA YICHHUYECKHNA SKCIEPUMEHT B CHILY y3KOTO
BPEMEHHOT0 JIMMUTA MPUOOpETaeT B H3YUYEHUU Kypca SMU30JAMYECKUN XapakTep, TO MpelnoJiaraercs IIMPOKOE MPUBJICUYEHHUE K BBIIOJHEHUIO
J€MOHCTPAIIMOHHOTO SKCIIEPUMEHTA yJallluXCsl B KaUeCTBE aCCUCTEHTOB YUYMUTENS. DTO MO3BOJUT MOJIEPKUBATh HA JIOJKHOM YPOBHE MPAKTHYECKHE
YMEHHMS U HaBBIKU y4yaluxcs, copMuUpoBaHHbIE B OCHOBHOH I1KoJje. HekoTopyro HanpsKEHHOCTh B 00€CTIEYeHHOCTH HATJISIIHOCThIO YPOKOB XUMHUU
JOJKHBI CHATH 00si3aTebHbIe KOJUIEKIIMU, MOJATOTOBJIEHHbIE K KaKIOMY YPOKY XMMHH Ha OCHOBE PHUCYHKOB-KOJJIQKEW, MMEIONIMXCS B y4eOHOM
nocobun. U, HakoHel, 4acTh MpoOIeM XMMUYECKOTO SKCIEPUMEHTa MOTYT PELIUTh MHOTOYHMCIIEHHBIE BHUJEOMAaTEpHalibl, COMPOBOXKAAIONINE KYpPC.
OpaHako Takue 3aMeHbl IPUMEHHUMBI TOJILKO B TOM CIly4ae, €Cii JUKTYIOTCS MpaBUiIaMU TEXHUKH 0€30MaCHOCTU WJIM €CIIU peallbHble SKCIIEPUMEHTHI

TpeOYIOT 3HAYUTENbHBIX 3aTPaT BpEMEHHU.

ONu3014ecKoe, a He CUCTEMHOE BKJIIOUEHHE pacu€THBIX 3a7ad Mo (GopMylnaM U ypaBHEHHUSIM B MPOLIECC M3YyYEHHs Kypca MPUBOIUT K Pa3pbIBY
JIBYX B3aUMOCBSI3aHHBIX CTOPOH PacCCMOTPEHUSI XMMHUECKUX 0OBEKTOB (BEIIECTB M PEaKIIMil) — KayeCTBEHHON M KOJMYECTBEHHOU. Tak Kak Ha ypoke
Ha pelleHre pacu€THBIX 3a/1a4 TI0 XMMUU BBIICIUTh BpeMsl IpoOIeMaTHYHO, HEOOXOAUMO HCIOJIb30BaTh BCE BO3MOXKHOCTH CaMOCTOSITEIbHON paboThl
y4yaluxcs, U B IEPBYIO o4Yepeb IpU MOATOTOBKE IOMAIIHETO 33/1aHus. MOKHO MCIOJIb30BaTh NPUBEIEHHBIE B B KOHIIE KaXKI0T0 naparpada nocoous
pacuéTHble 3aJaud, OLEHUBAS MUX U KOMMEHTUPYS PE3yJIbTaThl OI[CHOK B Hayayle KaXkJ0TO ypoKa Ha MPOTsLKEHUU 3—35 MUHYT. Takas TeXHOJOTus
MO3BOJISIET PEIIUTh el OJHY MpoOJIeMy, KOTopas BOSHHUKAET MPU OOYUYECHUH XMMHHU Ha 0a30BOM ypOBHE B YCIIOBHUSIX BPEMEHHOIO IIEWTHOTA, —

HpO6HCMy HaKOIIJICHHUA OLICHOK U 000CHOBAHHOCTHU BBICTABJIECHHS pY6C)KHBIX (HOJ'IYFOI[OBBIX) 1 UTOI'OBBIX (FOI[OBBIX) OLICHOK y4JallluMcCH.

Ycunenue momueauuu ydawjuxci K U3y4eHuro Henpod)uﬂbuoﬁ Xumuu peaanusyemca 6 Kypce uepe3 pacKpblmue C6AaA3U U3YUACMO20

Mmamepuana c 6yoyuieii npogheccuonaIbHOU 0eamenabHOCmbl0 8bINYCKHUKA CPEeOHell UKObl.
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Haunbonpumii sddext naér camocrositenbHas padoTa CTapHICKIACCHUKOB MO PAaCKpPBITUIO 3TOH cBs3u. Kypc mpemycMmarpuBaeT BBIOJHEHHE
yuyaiumucs 3aaaiuil tuna «IloaroroBeTe pacckas 0 TOM, Kak CBSI3aHbl 3HaHUSI KOHKPETHOW TEMBbI 110 XMMHH ¢ 00ydueHHeM B BblIOpaHHOM Bamu BVY3e
WM ¢ Bamei Oymaymieit nmpodeccueii»; «Ha3oBuTe U3BECTHBIE BaM MEXIYHAPOIHBIE BOOPYKEHHBIE KOH(IUKTHI, KOTOPBIE CBSI3aHBI CO CTPEMIICHHUEM
YCTaHOBUTH KOHTPOJIb HaJ MPUPOAHBIMU UCTOYHMKAMH YIJIEBOJAOPOJOBY; «lIpuBenuTe mpuMepbl UHTErpaluil SKOHOMUK Pa3IM4YHbIX CTPaH, OCHOBY
KOTOPBIX COCTaBJIIET UCHOJb30BAaHUE MPUPOJHOrO raza» WM MpPU MOATOTOBKE OTBETOB Ha BOIpochl «Kak MHpoBbIE IIeHbI HA HEQTh BIMSIOT Ha

OrokeT Hatel ctpanbl? [Ipennoxkure cBOU BapuaHThl yMEHBIICHHS 3aBUCUMOCTH SKOHOMUKH Poccun oT kosiebaHHsi MUPOBBIX 1I€H HA HEPTH» U T. 1.

B crapmmx kimaccax B KauecTBE OPHUEHTUPOBOYHON OCHOBBI OOOOIIECHUS] BAXKHEMIIUX TMOHATHUM W TEOPUU XUMHHU CIyXaT @purocoghckue
Kamezopuu, HapUMep KaTeropus «OTHOCUTEIBHOCTH UCTHHBD». Tak, B X0J€ AMCKYCCHUHM O KJIaCCHU(PHUKAIMM XUMHUYECKHX AJIEMEHTOB, MPOCTHIX
BEIIECTB (METAJUIbl U HEMETAIIJIbl) U COETUHEHUM (OKCH/IBI U THAPOKCH/IbI) CTAPIIEKIACCHUKY YCBaBalOT 0a30Bble MOHATHUS Kypca (CTpOeHHE aToMa U

BH/JIbl XUMHUYECKHUX CBSI3€U, THUIBI KPUCTAJUTMUECKUX PEIIETOK U (PU3UYECKUE CBOMCTBA BEIIECTB, aM(POTEPHOCTb).

OpuH Jac B HeZENI0, OTBEIEHHBIN Ha U3yYeHHE Kypca, MIPEANoIaraeT IMUPOKOE UCTIOIb30BAHUE AEKUUOHHO-CEMUHAPCKOU (hopmbl npoeedeHus
yueonvix 3anamuil. IT0 TO3BOJIET CTAapIIEKIACCHUKAM HE TOJBKO 3(PPEKTUBHO yCBaMBAaTh COJEpP)KAHUE Kypca, HO M TOTOBUT UX K MPOJIOJIKEHHUIO

00pa3zoBaHus B BBICIICH IIKOJIE, T/Ie Takas ¢popMa mpeobaagaet.

O0mas xapakTepucTHKa Kypca

KommuectBo 4acCoB, OTBEJEHHOE Ha N3y4YCHHUC XHUMHUHU Ha 0a30BOM YPOBHE, U COOTBCTCTBHC o6pa30BaTean0My CTaHAApTy OIpCACININ

THIATECIbLHBIN OT60p COACpIKaHUA KypCa XUMUH, MTO3BOJIAIOMICTO:

¢ COXPAHUTH JOCTATOYHO LIEJIOCTHBINA U CUCTEMHBII KypC XUMUH, KOTOpBIfI q)OpMI/IpOBaJ'ICH Ha IPOTAKCHUN JNECATKOB JICT KAK B COBGTCKOﬁ, TakK U B

POCCUNCKOM LIKOJIE;

L4 OCBO6OI[I/ITB KypC OT U3JIMIIHE TCOPCTU3NUPOBAHHOT'O U CIIOKHOT'O MaTCpuraia, s 0Tpa6OTKI/I KOTOpPOTO Tpe6yeTC$I HEMAJIO BpCMCHHU;
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® MaKCHUMaJbHO COKpPATHUTh Ty ONHUCATEIbHYIO YacTh B COJCPKAHUU Y4eOHOM AMCHUIUIMHBI, KOTOpas MO3BOJSET 00ECTIeYnTh NPOQPUILHBIN YPOBEHb

o0Oy4eHHUs MpeaMery;

e BKIIOYHTH B KypC Marepuaj, CBSI3aHHBIA C MOBCEIHEBHOM >KM3HBIO UYEIOBEKa, ¢ Oyaymiell mpodecCHOHATBHON NIESTETbHOCTHIO BBITYCKHHKA,

HaIIpsIMYIO HE CBSI3aHHOU C XUMMEM.

MeTo/10510TuYecKoil OCHOBOM MOCTpPOEHUs] y4eOHOro coAep)KaHMsl Kypca XWUMHM JJIsl CpeIHEell MIKoJIbI 0a30BOTO YpPOBHS SIBUJIach Mjesl

HHTErPpUPOBAHHOIO KypcCa, HO HC CCTCCTBO3HAHHWA, 4 XUMUWH.

CtpykTypa mpeajiaraeMoro Kypca pemraeTr 1Be MpoOJeMbl HHTETPAIMd B OOYUEHUM XHUMHUU: TIepBas — BHYTPHIPeAMeTHAasi MHTerpamus,

BTOpasi — MeEKIPeIMETHAS.

BHyTpumnpenMeTHas HHTETpalus OIpPEaeIseT CICAYIOIYI0 O4YepETHOCTh HM3Y4YCHHS pa3zeiioB XMMHH: BHAaJYaJle HM3y4aeTCs OpTraHHdYecKas
XUMUS, a 3aTeM — oOmas xuMus. Takoe CTpYyKTypupoBaHHE OOYCIOBIIEHO TeM, 4TO OO0O0OIIeHHWE CcoIep)kKaHusl TMpeaMeTa TMO3BOJISIET Ha
3aBepIIaroieM dTarne copMUpPOBaTH Y BBITYCKHUKOB CPEIHEH IIKOJIBI MPEICTABICHUE O XMMHH KaK O IEIOCTHOW Hayke, IMOKa3aTh CIUHCTBO €€

MOHATH, 3aKOHOB U TEOPUIi, YHUBEPCAIbHOCTh ¥ TPUMEHUMOCTh MX KaK JUIsl HEOPraHUYECKOMU, TaK U JUIsl OPraHuYeCKOM XUMHH.

Me:xnpeamMeTHasi HHTerpauus MO3BOJISET, ONMUPASICh HAa 3HAHUS 110 XUMUHU, O0BbEIMHUTD 3HAHUS 110 (PU3UKe, OMOJIOrUH, reorpaduu, SK0JI0TUN
B €IMHOE IOHUMAaHHE IMPHUPOJbI, T. €. CPOPMHUPOBATH LEJIOCTHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY OKpPYKAIOLIEro Mupa. ITO MO3BOJUT
CTapUIEKIACCHUKAM OCO3HATh, YTO 0€3 3HAHWH MO XUMHUH BOCIPUATHE OKPYKAIOIIETr0 MUpPa OyIeT HEMOJIHBIM U YIIEPOHBIM, a JIOAH, HE MOTYYHBIIHE
TaKMX 3HaHWI, MOTYT CTaTb HEOCO3HAHHO OMACHBIMHU, TaK KaK XMMHYECKH HErpaMOTHOE OOpallleHHe C BEleCTBAMH, MaTepHalaMu U MpoIleccaMu

MpEACTaBJIACT YIpO3y IS )KU3HU.

KpOMe 9TUX JABYX BCAYIIHUX UHTCTPUPYIOIIUX H,[[ef[, B KYpPCC XUMHU PCATIUIYCTCA emé OJlHa UJIeA — HUACH UHmezpayuu XuMudeCKux SHAHU C

2YMAHUMAPHLIMU OUCYUNIUHAMU: UCTOPUEH, TUTepaTypol, MUPOBOH XyI0’KECTBEHHOM KYJIbTYypoil. DTO, B CBOIO OYepellb, NMO3BOJISET CPEICTBAMU
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y‘-IGGHOFO npeaMeTa mnoka3aTrb poJjib XMMHU U B counaanoﬁ C(bepe YeJI0BEUYCCKOM JACATCIBHOCTHU, T. €. IIOJJHOCTBIO COOTBCTCTBOBATH HIACAM

O6pa3OBaTCJII)HOFO CTangaprTa.

OcoOeHHOCTH COJiep)KaHUsi OOYYCeHUS XMMHUH B CpeiHEW (TOJHOW) IIKOJIe OOYCIOBIICHBI CHEIU(PUKON XMMHHM KaK HAyKH W ITOCTaBJICHHBIMHU
uensiMu. OCHOBHBIMH TPOOJIEMaMU XUMHUH SBJISIFOTCS. M3YYEHHE COCTAaBa M CTPOCHUS BEIIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOCHHS, MOJTYYCHHE
BEIIECTB C 3aJJaHHBIMH CBOWCTBAMH, UCCIEIOBAHNE 3aKOHOMEPHOCTEW XUMUYECKUX PEAKIIUN U IyTEW YNpPaBJICHUS UMH B LEJSAX MMOJYYCHUS BELIECTB,

MarepuaioB U sHepruu. [losTromy B paboueii mporpaMmMe 1Mo XUMHUH HAILIA OTPAKEHUE OCHOBHBIE COJICPKATEIHHBIC INHUU:

e «BemecTBo» — 3HAHUA O COCTABE U CTPOCHUM BEIIECTB, MX (PU3NYECKUX U XUMHUECKUX CBOMCTBAX, OMOJIOTHYECKOM JICHCTBUH;

o «XmuMHUecKas pCakuusa» — 3HAHUA 00 YCIOBHUAX, B KOTOPBIX MPOABIIAIOTCA XUMHUYCCKHEC CBOMCTBaA BC€IICCTB, crocobax YIIpaBJICHHUA XUMHYCCKUMU

MPOIIECCaMHU;

L4 «HpI/IMeHeHI/Ie BCIICCTB)» — 3HAHUS U OIIBIT Hp&KTH‘ICCKOfI ACATCIIBHOCTH C BCIICCTBAMH, KOTOPEBIC HanboJjee 4yacTo IIPUMCHATCA B HOBCGI[HCBHOﬁ

YKU3HU, IIUPOKO UCTIOIB3YIOTCS B IPOMBIIUIEHHOCTH, CETbCKOM XO3SHCTBE, HAa TPAHCIOPTE;

®  (SI3BIK XUMHUN» — CUCTEMa BaXKHEUIITNX MOHITHIA XUMUU U TEPMUHOB, B KOTOPBIX OHHU OINHMCBHIBAIOTCS, HOMEHKJIaTypa HEOPraHMUeCKUX BEIIECTB, T.
€. UX Ha3BaHUS (B TOM YHCIIe U TPUBHAJIbHBIE), XUMUYECKHE (POPMYIBI U YpaBHEHHUS, a TaKKe MpaBuUiia nepeBoaa HHGOpMaIUU C €CTe CTBEHHOTO

SA3bIKa Ha A3bIK XMMHH U 06paTHO.

MecTto npeamera B yueGHOM ILIaHE

CDeI[epaJ'ILHHﬁ FOCy,H&pCTBCHHBIfI O6paBOBaTCHBHBIﬁ CTaHAapT NpCAyCMaTpuBacT M3YUYCHHUC KypCa XUMUH B CpC,Z[HGfI IIKOJIE KaK COCTaBHOM

qacTHu HpeHMeTHOﬁ obOmacTu ((ECTCCTBGHHO'H&Y‘IHLIG MpEAMETBD).
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B 6a3ucHoM yd4eOHOM IuTaHE CpelHEH IIKOJIBI XMMHS BKIOYeHa B pasnen «Coaepkanue, GpopMupyeMoe y4acTHHKaAMH 0Opa3oBaTeIbHOTO
nporeccay. OOyuarommecss MOTYT BBIOpaTh Ui U3YyYCHHs WM WHTETPUPOBAHHBIA KypC €CTECTBO3HAHMS, WIJIM XUMHIO Kak Ha 0a30BOM, TaKk M Ha

yrIIyONEHHOM YpOBHE.

Pabouas mporpamMma 1o XMMHUH JUTS CPEIAHEro 001Iero oopa3oBaHus Ha 0a30BOM YPOBHE COCTABJICHA M3 pacyéra 4acoB, YKa3aHHBIX B 0a3MCHOM

y4ueOHOM I1aHe 0011e00pazoBaTeNbHbIX opranu3anuii: 1 yac B Henento (70 gacoB 3a ABa roja oOydeHus ).
JInyHOCTHBIE, MeTanpeAMeTHbIE U MTPeMeTHbIE Pe3yabTaThl 0CBOECHHS Kypca

JlesTenbHOCTh y4YuTeNNss B OOYYeHHHM XHMHH B CpeIHEH IIKOJE JOJDKHA OBITh HampaBjieHa Ha JOCTIDKCHHE OOYYaIOIIUMUCS CIEIYIOITUX

JAUYHOCMHBIX PE3Y/IbH AN 06

1) B IEHHOCTHO-OPUEHTAIMOHHON chepe — ocozHanue POCCUNUCKON TPaXKTAHCKON HUIAECHTHYHOCTH, TATPHOTH3MA, TyBCTBA TOPJIOCTH 38 POCCHHCKYIO

XUMHUYECKYIO HAYKY;
2) B TPYIOBO# chepe — 2omosrnocmsy K OCO3HAHHOMY BBIOODY JalibHEHIIEH 00pa30BaTeIbHON TPAEKTOPUN WITH TPYIAOBOM IEATEILHOCTH,

3) B Mo3HaBaTEJbHOW (KOTHUTHUBHOM, MHTEIUICKTYalbHOH) cepe — ymenue YHpaBIATh CBOCH MO3HABATEIBHOMN JEATEIBHOCTBIO, 20MOBHOCHIb U
cnocobnocms K 00pa3oBaHHIO, B TOM YHCJIE CaMOOOPa30BaHMIO, HA MPOTSHXKEHUH BCEH >KM3HHM; CO3HATEIbHOE OTHOILIEHHE K HENpPEepPhIBHOMY

00pa30BaHUIO KaK YCIOBUIO YCIEHIHONW MPOo(ecCHOHANBHOM U 001eCTBEHHON eI TeIbHOCTH;

4) B cthepe cOepexeHust 3T0POBbS — npuHsmMuUe U pearusayus ICHHOCTEeH 3M0POBOr0 U 0€301acHOr0 00pasa KU3HH, Henpusmue BPEIHbIX MPUBBIUCK

(KypeHI/ISI, YHOTpe6J'IeHI/I$I AJIKOT'OJIAI 1 HapKOTI/IKOB) Ha OCHOBE 3HAHUI 0 TOKCMYECKOM U HapKOTHUYCCKOM JeCcTBUM BCIICCTB,

Memanpedmemnbmu pesyrbmamamu OCBOCHUA BbIITYCKHUKAMU CpCI[HCﬁ IIKOJIbI KypCa XUMHUH ABJIIFOTCA:



1)

2)

3)
4)
5)

6)

7)

8)

9)
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UCNONb306aHUEe YMEHHM W HABBIKOB pAa3IM4YHBIX BUIOB II03HABATECIbHOU JEATEIBHOCTH, NpUMEHeHUue OCHOBHBIX METOJOB IIO3HAHUS
(cucreMHO-MH(MOPMALMOHHBIN  aHANN3, HAOMIOAEHHE, W3MEPEHHEe, IIPOBEAEHHE OSKCIEPHMEHTa, MOJAEIUPOBAHHUE, MCCIIEA0BATEIbCKAs

I[G?ITGJH)HOCTI)) JJI1 U3YYCHHA pa3JIMYHbIX CTOPOH OKPY)KaIOHIGﬁ HeﬁCTBHTGHbHOCTH;

61a0eHue OCHOBHBIMU UHTEIICKTYATbHBIMU OTIepanusMu ((hopMyTUpOBKa TUIIOTE3, aHAIM3 U CHHTE3, CPABHCHHE U CUCTEMAaTH3aIus, 0000IeHue 1

KOHKpETHU3alusl, BRIABICHUEC NPUYNHHO-CICACTBCHHBIX CBsI3el ¥ IOUCK aHaJ'IOFOB);

no3Hauue 00BHEKTOB OKPYKAIOIIET0 MUpPA OT OOIIEro 4yepe3 0COOEHHOE K € IMHUYHOMY

YMeHue BbIABUT'aTb UCHU U OINPEACTIATE CPCIACTBA, HeO6XO}II/IMLIe AT UX pe€ajin3alvu,

VyMeHue OTIPEICIIATh IS U 33]]a4d JeSITeIbHOCTH, BEIOUPATh CPEJICTBA PEATU3AIAN ISJIH U TIPUMEHSTh UX Ha MIPAKTHKE;

ucnoavzosarue PpasIMdHbIX MHNCTOYHHUKOB IJId IIOJYUYCHUSA XHUMHYSCKOH I/IH(bOpMaI_[I/II/I, INOHUMAHHUEC 3aBUCUMOCTH COIACPKAHHUA U (pOpMBI

MpeACTaBICHUS HH(OOPMAITUH OT 1ieJiel KOMMYHHUKAIIMK U aJipecaTa;

YMeHue TPOAYKTUBHO OOIIAThCA M B3aUMOJEHCTBOBATH B IPOILIECCE COBMECTHOW JESTENBbHOCTH, YYUTHIBATh TMO3ULMUU JIPYTHMX YYaCTHHUKOB

NeATENBHOCTH, 3(PPEKTUBHO pazpeniaTh KOH(IUKTHI;

20moeHocmb U CIIOCOOHOCTE K CaMOCTOSTEIBHOM I/IH(l)OpMaI_II/IOHHO'H03HaBaTeHBHOﬁ ACATCIIBHOCTH, BKIIKOYasd YMCHHUE OPHUCHTHPOBATHCA B

Pa3JIMIHBIX UCTOYHUKAX I/IH(1)OpMaI_II/II/I, KPUTHYCCKU OLCHUBATDb U UHTCPIIPCTHPOBATDH I/IH(I)OpMaI_[I/IIO, MOJIY4aeM YO U3 pa3JINYHbIX UCTOYHUKOB;

YMeHue WCTOJb30BaTh CpencTBa WH(GOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TexHoJorud (manmee — UMKT) B pelieHMM KOTHUTHUBHBIX,
KOMMYHHMKATHBHBIX W OpraHMU3allMOHHBIX 3a4a4 C CcoOJoJeHreM TpeOOBaHUIl OSProHOMUKHM, TEXHUKH O€30MacCHOCTH, TUTHEHBI,

pecypcoc6epe>I<eHI/I;1, MMPaBOBBIX U 3TUYCCKUX HOPM, HOpM I/IH(l)OpMaI_II/IOHHOI>'I 6630HaCHOCTI/I;
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10) 61a0eHue SI3bIKOBBIMHU cpeacrBamMu, B TOM YHCJIC U A3BIKOM XUMUHU — YMCHHUC SICHO, JIOTUYHO U TOYHO HU3JIaraTb CBOIKO TOUKY 3PCHUSA, UCIIOJIB30BATh

aJIeKBaTHBIC SI3BIKOBBIE CPEJICTBA, B TOM YHCJIE U CHMBOJIbHBIC (XMMHUYECKHE 3HAKH, (JOPMYITBI U YPABHEHHS).

Ilpeomemmnvimu pezynvmamamu N3y9eHrs XMMUU Ha 0a30BOM YPOBHE Ha CTYIIEHHU CPEIHETO OOIIEro 0Opa3oBaHUs SBISIOTCS:

B MO3HABATEIBHOM cepe
1.  3uanue (nonumanue) N3y4eHHBIX TIOHATHIA, 3aKOHOB H TCOPHIi,

2. ymeHue ONHCHIBATh JIEMOHCTPAIMOHHBIE M CAMOCTOSITENIFHO MPOBEACHHBIC SKCIEPUMEHTHI, WCHOIB3YS JJIsI 3TOTO E€CTECTBEHHBIN (PYCCKHA,

POJIHOI) A3BIK U SA3bIK XUMUH;

3. YMerue KJ'IaCCI/ICbI/IHI/IpOBaTI) XUMHYCCKUE J3JICMCHTBI, IMTPOCTHIC U CJIOXKHBIC BEIICCTBA, B TOM YHCJIC U OPraHNMYCCKUC COCIAWMHCHUSA, XUMHNYCCKHC

peaxkiuu no pa3HbIM OCHOBAHUSM;
4.  ymenue XapaKTepH30BaTh U3yYCHHbIE KJIACChl HEOPIraHUUYECKUX U OPraHUYECKUX COCTUHEHHM, XMMHUUYECKUE PEaKIINH;

5. 20NMoO6HOCHb TIPOBOOUTDH XUMHAYESCKUM SKCIICPUMCHT, Ha6J'IIO,Z[aTB 3a €ro IPOTCKAHUEM, (l)I/IKCI/IpOBaTB pPE3YIbTAaThl CaMOCTOATCIIBHOTO H

ACMOHCTPUPYEMOI'O SKCIIEPUMEHTA U ACTIATh BBIBOIBI;

6. YyMerue (bOpMy.]'IPIpOBaTB XUMHYCCKHUEC 3aKOHOMEPHOCTH, IIPOrHO3UPOBATH CBOMCTBaA HCU3YUYCHHBIX BCHICCTB II0 AHAJIOTHUHU CO CBOMCTBaMH

HU3YUCHHBIX;

7. nouck WCTOYHHMKOB XHUMHYECKOH I/IH(I)OpMaI_II/II/I, MOJIyHYCHUC HCO6XOHHMOﬁ I/IH(1)OpMaI_II/II/I, eé aHaJIn3, MH3roToBJICHUC XHMHYCCKOI'O

MH(GOPMAIMOHHOTO NMPOJYKTa U €ro IMpe3eHTalus;
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8. nadenue o0sA3aTENBLHBIMH CHPAaBOYHBIMU Marepuanamu: [lepmomudeckoii cucteMoit xummueckux snemeHToB [[. V. MenneneeBa, Tabmiuieit
pacTBOPUMOCTH, JIEKTPOXUMHUYECKUM PSIIOM HANPSHKEHUNA METAIIOB, PSAOM 3JIEKTPOOTPULATEIBHOCTH — ISl XapaKTEPUCTHKUA CTPOEHHUS], COCTaBa U

CBOMCTB aTOMOB XUMUYECKUX 1eMeHTOB |—IV nepnoioB u 00pa3oBaHHBIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB;

9. ycmanoeieHue 3aBUCUMOCTHU CBOICTB M IMPUMCHCHU BaYKHEHUIITNX OpPraHNU4YCCKUX COCIII/IHCHI/IfI OT UX XUMHYECCKOI0 CTPOCHHUSA, B TOM YMUCIIC U

00yCIIOBJIEHHBIX XapaKTEPOM 3TOTO CTPOEHUs (MPEAEIbHBIM WM HENPEAeNbHbIM) U HAUINYUEM (PYHKIMOHAIBHBIX IPYIIIL;
10. mooenuposanue moneKkyn HEOPraHUIECKUX U OPTaHUIECKUX BEIIECTB;
11. nonumanue XMMHUYECKON KapTUHBI MUPA KaK HEOThEMJIEMON YacTH LEIOCTHON HAyYHOU KapTHHBI MUPA;

. B IICHHOCTHO-OPUEHTAIIMOHHOW cdepe — auaiu3z W oyeHka TOCICACTBUM JUIsl OKpPYKAIOMIEH Cpenbl OBITOBOM M TMPOW3BOJICTBEHHOMN

NeSITEIbHOCTH YEJIOBEKa, CBA3aHHOM C MPOMU3BOJICTBOM U MEpPepabOTKON XUMUYECKUX MTPOIYKTOB;

1. B TPYAOBOH chepe — nposedeHue XMMHUUECKOTO SKCIIEPUMEHTA; pa3sumie HABBIKOB YYE€OHOU, TPOEKTHO-UCCIIEA0BATEIIBCKON U TBOPUYECKOM

ACATCIIBHOCTH ITPH BBIIIOJTHCHHUUN WHAWBUAYAJIBHOTO ITPOCKTA 110 XUMHUH,

IV. B cdepe 310poBoro o6pasza KU3HU — cobO.00eHUe TIpaBril 0€3011acCHOTO OOpaIleHHs ¢ BEIIECTBAMHU, MaTepruajaMiy; OKa3aHHe TIEPBOM MOMOIIH
IIPU OTPABJICHUAX, 0KOTaX M TPaBMax, IMOJIYUYCHHBIX B PE3yJbTaTe HAPYIICHHUsS MPABHI TEXHUKU OE30MACHOCTH MPH pabOTe C BEHMIECTBAMHU U

J1a00paTOPHBIM 000PYTIOBAHUEM.

Coaepxanne kypca 11 knacca ba3oBblil ypoBeHb
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Conepkanue Kypca XapaKTepU3yeTcsl IIEJIOCTHOCThIO M CHCTEMHOCTBIO Y4eOHOTO IpenMera, Ha OCBOCHHE KOTOPOTO OTBEICHO JKECTKO

JUMUTHUPOBAHHOE y4eOHOE BpEMSI.

B xypce o0mieii xuMuu BHavaje ydauipecs 3HAKOMSITCS MOCIEIHUMH JOCTHKEHHUSAMHU B OOJIACTH M3YYEHHUS aTOMa, Y3HAIOT O COBPEMEHHBIX
METO/[aX MO3HAHMS CTPOCHHS aTOMa, YIIIYOJSIOT M PACIIMPSIOT 3HAHMUSA, TOJy4YeHHbIE B KypCce OCHOBHOM IIKOJIBI, O CTPOCHHUH aTOMa M BEIIeCTBAa Ha
ocHoBe [lepnoanueckoro 3akona u [lepunoguueckoii cuctemsl 1. Y. MenzaeneeBa, 00 oOmux CBONCTBaX KJIAaCCOB OPraHUYECKUX U HEO PraHMYECKUX
COCIMHEHUH (KUCJIOT, OCHOBAaHUM, aM(OTEPHBIX COCIUHEHUI) B CBETE TEOPUU IIICKTPOJIUTHUYECKON NUCCOLMAIMM W TPOTOHHOU Teopuu. [lanee
paccmarpuBaeTcsi KilacCHU(PUKAIMS XUMUYECKHMX pPEaKIUi B OpPraHM4ecko W HEOPraHMYecKOM XUMHUH. 3aBepliaeT Kypc 3HAKOMCTBO
CTapUIEKIACCHUKOB C MEPCINEKTUBAMU PA3BUTHS XUMUYECKOW HAYKW U XMMUYECKOTO MPOU3BOJICTBA, C MPOOIEeMaMU OXPaHbl OKpYXalollel cpeibl OT

XUMHUYECKOTO 3arpA3HCHHUA U ITYTAMHA UX PCIICHUA.
Copep:xanue kypca. 11 kinacc. ba3oBblii ypoBeHb
CrtpoeHue BelecTn

OcHoBHbIE cBeleHHsI 0 cTpoeHun aToma. CTpoeHHE aToMa: SJIPO M AMEKTPOHHAs 000s0uka. M3oTombl. XuMuveckuit 3meMeHT. bobioit anpoHHbIi

KoJuTaiiiep. YpOBHU CTPOCHHUS BEIIECTBA.

Ilepuonuyeckass cucremMa xuMudeckux 3jgemMeHToB /. . MenaeneeBa B cBeTe y4eHUs] 0 CTPoeHMH aTomMa. DU3MYECKUA CMBICT HOMEPOB:
JJIEMEHTA, MEepUoja, Irpylmbl. BalleHTHbIE 3JEKTPOHBI. DIIEKTPOHHAs KOH(UTrypalus aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB JJIEMEHTOB B

nepuoaax u rpymnriax. 3HeKTp0HHHe ceMeMCTBA XUMUUECKUX PJIEMEHTOB.

®uiocodekue ocHOBbI o0mHOcTH Ilepuoguyeckoro 3akoHa W TeOpUM XUMHU4YecKOro crpoenms. [Ipeanoceuiku oTkpeiTus [lepuomuueckoro

3dKOHa U TCOPHUU XUMHUUCCKOI'0 CTPOCHUS. Ponp muunOCTH B HCTOPUH XUMHUU. Ponb IMPAKTHUKU B CTAHOBJICHUHW U PAa3BUTUU XHMHUYECKOH TCOPHHU.

HonHasa xuMu4YecKasi CBSI3b 1 HOHHbIE KPUCTAINLIHYECCKUEC pEIHéTKI/I. Katnonnr kax IMPOAYKT BOCCTAHOBJICHHA aTOMOB MCTAJIJIOB. AHHOHBI Kak

MPOAYKT OKHUCJIICHUA aTOMOB HCMCTAJIJIOB. HMonHasg xuMu4eckas CBA3b U HOHHAS KpUCTaJlNINICCKas peméTKa. Honsl IPOCTHIC U CJIOKHBIC.
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KoBajienTHasi XuMH4YecKasi CBSfi3b. ATOMHBIE M MOJIEKYJIsipHble KPHCTAaJUIMYeckre peméTku. KoBajleHTHas HenoJisipHas M MOJSpHAsl CBS3U.
DNeKTPOOTpUIIATENBHOCTh. KpaTHOCTh KOBajeHTHOW CBsi3u. OOMEHHBIH M JOHOPHO-aKIENTOPHBIH MEXaHU3MBbl 00pa30BaHMUS KOBAJCHTHBIX CBS3CH.

[TonspHOCTH CBSA3M U MOJSIPHOCTH MOJIEKYJIbl. MOJIEKYIAPHBIE M aTOMHBIE KPUCTAJUIMYECKUE PEIIETKH.

MeTanaunveckass CBsi3b. MeTamindecKue KPUCTATINIMYCCKHUC peHIéTKI/I. Merannuueckas XUMHUYECKas CBS3b. HOH-aTOMBI H E)JIGKTpOHHBIf/i ras.

du3ndyecKkue CBOMCTBA METAIOB B UX MMPUMEHCHUEC HAa OCHOBC 3TUX cBolicTB. CrijiaBbl LIépHI:Ie 1 IIBETHBIC.

Bogopoannas xumuyeckasi cBA3b. Bojopo/aHass XuMHUUYECKasi CBA3b: MEXMOJICKYJSIpHAsE U BHYTPUMOJICKYJIsIpHas. 3HAYEHHE BOJIOPOJHOMN CBS3U B

MPUPOJE U )KU3HU YEJIOBEKA.
Mosmmepsl. [lonuMepsl, UX TOJTYYEHUE: PEAKIUH MOJUMEPU3AIMHU U TTOIMKOHAeH cauu. [InactMaccel. Bonokna. Heoprannueckue noammepsl

MucnepcHble cucrembl. JlucriepcHble CUCTEMBI: AUcCIiepcHas ga3a U AucrepcroHHas cpena. Kinaccudukanusi TUCHEpCHBIX CUCTEM IO arperaTHoMy
COCTOSIHUIO U MO pa3mepy uyacTull ¢a3bl. ['pyboancnepcHble CUCTEMBI: SMYJIbCUHU, CYCIIEH3UH, a3p030JU. TOHKOIUCTIEPCHBIE CUCTEMBI: 30JIM U T eJIH.

CuHepesnc U KoaryJsius.

Hemoncmpayuu. Paznuanasie popmel [lepuoaumdeckoit cuctempl xumuueckux aneMeHToB J[. M. MenneneeBa. Mojienb KpUCTAUTHYECKON PEIIETKA
xyopuaa Hatpusi. O6pa3ibl MUHEPAJIOB ¢ HOHHOM KPUCTAINTMYECKON PEeIIETKOM: KalbIUTa, TaTuTa, MOJAETN KPUCTAJUIMYECKUX PEIIETOK «CYXOTO JIb/Iay
(wnu wopna), anmasa, rpadura (uau kBapua). Mojenbs MoJsispHOro o0bEMa raza. OOpasibl pa3iHYHBIX JUCHEPCHBIX CUCTEM: SMYIbCUM, CYCIIEH3H,

aspo3osiel, reneit u 3oiei. Koarynsamus. Cunepesuc.

Jlaﬁopamopnbw onslmol. MO,I[GJ'II/IpOBaHI/IC MeTaJNINYeCKOU KpHCTaHHquCKOﬁ peH_IéTKI/I. [[eHaTypauHﬂ Oenxka. HOJ'Iy‘ICHI/Ie OMYJIbCUHN PACTUTCIIBHOTO
Mmacja. HOJ’Iy‘ICHHC CYCIICH3UU «HU3BCCTKOBOT'O MOJIOKa». HOJIy‘ICHI/Ie KOJUIOUJHOTO pacTBOpa KYpUHOI'O Oenaka u HCCICOOBAHHUEC €TI0 CBOMCTB C

ITOMOIIBIO JIA3EPHOMN YKa3KH.

XMMHYECKHE peaKkunu
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KJIaCCI/I(l)HKaIII/IH XUMHYIECCKHUX pealclmi/i. PeaKLII/II/I 0e3 M3MEHEHHsI COCTaBa BCIICCTB: aJlJIOTPONU3alIUU U U30MCPU3ALINH. HpI/I‘-II/IHLI AJUIOTPOIINH.

Knaccugukamnus peaxiuii mo 4ucity ¥ COCTaBy peareHTOB U MPOIYKTOB H MO TEIIOBOMY 3 dexTy. TepMoxuMudeckne ypaBHEHUS peaKIuii.

Cxopoctb xumMH4YecKuX peakuuii. CKOpOCTh XUMUYECKOW peakuuu M (HaKTOphl €€ 3aBUCUMOCTH: MPHUPOJAA PEarupyroluX BELIECTB, IJIOWAAb UX

COMPUKOCHOBEHHUS, TEMIIEpATypa, KOHIICHTpAIHsI U Hann4uue kataimsaropa. Karanus. ®epmentsl. UTHTHOUTOPEI.

Xumuyeckoe paBHOBecHe U cnocoObl ero cMmemeHusi. OOpartuMbie peakiuu. OOmIas XapakTepUCTHUKAa PEaKklMM CHHTE3a aMMHMaKa U YCJIOBHUS

CMCHICHUS PABHOBCCHUA MPOU3BOJACTBCHHOI'O IIPOLECCa BIIPABO.

I'mapoams. T'maponus HeoOpaTuMmbli U oOpatumblil. Tpu ciydas ruaposusa conieil. Ponb rumponusa B obmene BemiecTB. Ponb ruaponmsa B

SHEepreTHYecKkoM oOMeHe.

OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE PC€aAKIIUH. Crenenp oxwuciacHUS. OKHUCIMTENh, W BOCCTAaHOBHTENL. OKHCICHHME MW BOCCTAaHOBJICHHE.

DNEeKTPOHHBIN OaaHc.
DJIeKTPOJIN3 paciiiaBoB U pacTBopoB. [IpakTuyeckoe npuMeHeHue JieKTpoausa. ['anpBanoruiactuka. ['anpBanocrerus. PadgunupoBanue.

Jlemoncmpayuu. JK30- ¥ SJHIOTEpPMUYECKUE peakiiu. TernoBble SBICHUS IPU PACTBOPEHUH CEPHOM KUCIOTHI U aMMUAYHON CEITUTPBI. 3aBUCUMOCTD
CKOPOCTH peaklUu OT MPHUPOJbI BEIIECTB HA MPUMEPE B3aUMOJICHCTBUS pacTBOPOB PA3IMYHBIX KHUCIOT OAMHAKOBON KOHIIEHTPAIMHU C OJWHAKOBBIMU
KycoukaMu (TpaHyslaMH) IUMHKAa W OJMHAKOBBIX KYCOYKOB pa3HBIX METaUIOB (MarHus, LWHKA, »XeJe3a) C pacTBOPOM COJISIHOM KHCIOTHI.
BsaumoneiicTBue pacTBOPOB CEpPHOM KHUCIOTHI C pacTBOpaMH THOCYNb(]ara HATPUs Pa3IMYHON KOHIEHTpPALMU U TeMIepaTrypbl. Moaenb KUIISIIEro
cinos. PasnoxkeHue mepokcuia BOJOPOJa C MOMOIIBI0 HEOPraHWYECKHX KaTalu3aTopoB (CoJied kene3a, MOAMJA Kalusl) U MPHUPOJHBIX OOBEKTOB,
coJlepkalIux Karaiasy (celpoe Msco, kaprodens). IIpocTeifiiine OKHCIUTENBHO-BOCCTAHOBUTENbHBIE PEAKIMU: B3aMMOJCHCTBUE LIMHKA C COJSTHOM

KUCJIOTOM M kene3a ¢ cyabparoM meau(ll). Monens snexktponuzépa. Moens 37eKTpOJIN3HOM BaHHBI 1711 MTOTy4EHHsI aTFOMUHUS.
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Jlabopamopusie onvimul. [1poBeieHue peakuuii, MIyIIKUX A0 KOHIA, O npaBuily beproiuie. Paznoxkenue nepokcuaa Bo0po/ia ¢ MOMOIIbIO TUOKCUIA
mapranna. Cmenienue paBHoBecus B cucteme Fe** + 3CNS™ «» Fe(CNS)s. McnpiTanue MHAMKATOPAMU CPEbl PACTBOPOB COJIEH PasIHMUHBIX THIIOB.

B3aumoneiictBue pactBopa cynbdara meau(ll) ¢ xxene3om u ruapOKCHIOM HATPHSL.
Ilpakmuueckasa padoma. Penienne >KCIEPUMEHTATBHBIX 33724 110 TeMe «XUMUYECKask PEaKIIHs».
BemecrBa u ux cBoiicTBa

Mertanabl. O0ume ¢uznueckue cBoiicTBa metauioB. Kiaccudukainus MeTamioB B T€XHHKE M XUMUU. OOIIMe XMMHYECKHE CBOMCTBAa METAJIJIOB.

VYcnoBus B3auMOICUCTBUS METAJUIOB ¢ PACTBOPAMHM KHCJIOT U COJIed. MeTamnoTepMus.

Hemeranbl. baaropoanslie ra3nsl. Hemeramnsl kak okucnutenu. Hemeramibsl kak BOCCTaHOBUTENH. P anexkTpooTpunateabHOCTH. IHEpTHBIE HIIH

0JIarOpOIHBIC Ta3bl.

Kucaorsl Heopranmuyeckue u opraHuydeckue. KHcCIOTBI ¢ TOUKHM 3pEHUS aTOMHO-MOJIEKYISpHOrO ydeHusl. KHCIOTBI C TOUKH 3pEHHS TEOpPHH

ANEKTPOJUTUYECKON Jucconuaniuu. KucaoTel ¢ TOYKK 3peHus MPOTOHHOM Teopur. OOIme XuMruIecKkrue cBorMcTBa KucioT. Kinaccuduxarus KUCioT.

OcHoBaHus HCOPraHn4eCKue U OpraHu4eCKue. OcHOBaHHUS C TOYKH 3pC€HHA ATOMHO-MOJICKYJIAPHOT'O YUCHUA. OcHOBaHUS C TOYKH 3pC€HUsS TCOpUU
3JI€KTpOJIHTH‘{CCKOI>'I Jucconnanmnu. OcHOBaHUS C TOYKH 3pCHUs HpOTOHHOfI TCOPHHU. O6H_[I/Ie XHMHWYECKIE CBOMCTBAa OCHOBAHMI. KJ'IaCCI/I(i)I/IKaHI/ISI

OCHOBaHUI.

AM¢oTepHble cOeIMHEHUS] HeOpraHuyeckue U opranumvyeckume. AmdoTepHble OKCUABI U THApOoKcubl. [lomyuenue u cBoiicTBa amM(oOTEepHBIX

HCOPraHU4CCKUX COCHHHCHHﬁ. AMMHOKHCIOTEI — aMQ)OTepHLIe OPraHu4CcCKuC COCAMHCHMA. IlenTuael ¥ nenTUaHAS CBS3b.

Commn. Knaccuduxanus coneii. XKéctkocTs Boabl U criocoObl €€ ycTpanenus. [lepexon kapbonata B rugpokapO6oHar u obpatno. OOmue XUuMUYECKUE

CBOMCTBA COJIEM.
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Hemoncmpayuu. Komnekuus Meramwios. Kosuiekuuss HeMmeTtaioB. B3aumonaelcTBHE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ Meablo. Bemblmka
TEpMUTHOM cMecu. Bcembimika 4€pHOro mnopoxa. BpITeCHEHME TallOTeHOB W3 HMX pPACTBOPOB APYTMMH TajlloreHamMu. B3aummoneicTBue IapoB
KOHLIEHTPUPOBAHHBIX PACTBOPOB COJISIHOW KHUCIOTHI MU aMMHuaka («IpIlM 0e3 orss»). [losyuenue ammuaka u usydeHue ero coict. llomydenue

aM(OTEpPHOTO THIPOKCUIA U U3yYeHHUE ero cBOMCTB. [lomyueHne wECTKON BOIBI M yCTpaHEHUE €€ )KECTKOCTH.

Jlabopamopusie onvimpl. IlonydeHHe HEpPaCTBOPUMOIO THAPOKCHIA M €r0 B3aMMOJCHCTBHE C KHUCIOTOW. VcciemoBaHne KOHIEHTPUPOBAHHBIX
PacTBOPOB COJISHOW M YKCYCHOW KHCJIOT KameJdbHBIM METOJIOM IMpHU UX pa30aBlieHWH BOJOUM. PaznuyHbie Ciiydan B3aUMOJECUCTBHUSI PACTBOPOB COJIEH

QJIFOMUHUS CO LIENOYBI0. Y CTpaHEHHE KECTKOCTH BOJBI.
Ilpakmuueckasa padoma. PenieHne SKCIEPUMEHTAIBHBIX 3a/]1a4 110 TeMe «BemniecTBa u nX CBOMCTBAY.
XuMHs U COBPEMEHHOe 00111eCTBO

XuMHUYecKasi TEeXHOJIOTHS. HpOPBBOIlCTBO aMMHMaKa M MeTaHoJia. XUMHUYecKas TEXHOJIOTHA. XHMHYECKUE MpoHecCChl, JCKaIKME B OCHOBC

MIPOM3BOJICTBAa aMMHaKa M MEeTaHoJ1a. XapaKTepUCTHKa 3TUX npoiieccoB. OOIIMe HaydyHbIe MPUHIUIBI XUMUYECKOTO TPOU3BOJICTBA.

XuMH4YecKasi TPaMOTHOCTh KAK KOMIIOHEHT 00mIeil KyJabTypbl 4ejioBeKka. MapKHpoBKa YIMaKOBOUYHBIX MaTE€pPUAIOB, YJIEKTPOHUKH W OBITOBOM

TCXHUKH, SKOJIOTMYHOT'O TOBApa, IPOAYKTOB IIMTAHWA, 9TUKCTOK I10 YXOI4Y 3a 0,[[6)1(,[[0171.

,ZIBMOHCIHPCH{MM. MO,[[CJ'IB HpOMBII.HJ'ICHHOfI YCTAaHOBKH IIOJTYUYCHUS CepHOﬁ KHCJIOTHI. MO,I[CJ'IB KOJIOHHBI CHHTC3a aMMMaKa. BI/II[eO(bpaFMCHTBI u

CJIAf/IbI O CTETICHHU PKOJIOTUYECKON YUCTOTHI TOBApA.
Jlabopamopnsie onvimot. V3ydeHre MapKUPOBOK PA3JIUMYHBIX BUIOB IPOMBIIUICHHBIX U TIPOJIOBOJIBCTBEHHBIX TOBAPOB.
TemaTuuyeckoe muianupoanue kypca 11 kinacca

(1 u B Henemto, Bcero 35 4, u3 HUX 1 4 pesepBHOE BpeMs)
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XapakTepucThKa OCHOBHBIX BUJOB

XUMHNYCCKHX JJICMCHTOB

. 1. MeHneneeBa B CBETE yUCHUS O

CTPOCHHU aTOMa

MenpeneeBa CUMBOJIMKU: MOPSAJIKOBOTO HOMEpaA
3JIeMEHTa, HOMEpA MEepUoJa U HOMEpa TPYIIIbIL.
IlongaTue 0

BaJICHTHBIX QJICKTPpOHAxX.

OtoOpakeHue CTpOCHHS AIIEKTPOHHBIX

000JI0YEK aTOMOB XHMHUYECKHX DIIEMEHTOB C

IMOMOIIIBIO QJICKTPOHHBIX n

Howmepa
Tema ypoxka OcHOBHOE coJiep)KaHue ypoka JESATEIbHOCTH 00yJaromuxcs (Ha ypoBHE
YPOKOB TI/TI
y4eOHBIX JIEHCTBUIN)
1—9 Tema 1. CTpoenue BemecTB (9 1)
1 OCHOBHBIE CBEIEHUS O CTPOCHUHU CrpoeHue aToMa: cocTaB sijipa (HyKJIOHBI) U AprymMeHTHpoBaTh CJIO)KHOE CTPOCHHE aTOMa
aToma aneKTpoHHas o6osouka. [Tonstre 00 n30TONax. | Kak CHCTEMbI, COCTOSIIEN U3 saApa U
[ToHsiTHE O XUMHUYECKOM 3JIEMEHTE, KaK AJIEKTPOHHON 000JIOUKH.
COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsJI0M
XapaxkTepu30oBaTh YpOBHU CTPOCHHSI BELIECTBA.
Aapa.
OnuceiBaTh ycTpoiicTBO U paboty bosbiioro
HHemoncmpayuu. IlopTpeTsl .
P pTp aJIpOHHOTO KoJUIaijepa
3. Pesepdopna, H. bopa. BuaeodparmenTst u
cnaiapl «bonboi agpOHHBINA KOJUTAAEpY,
«YPOBHH CTPOCHHUS BEUIECTBA»
2 [Iepuoaunueckas cucrtema Ouznyeckuit cMmbica npuHsaTol B Tabnuue JI. . | OnuceiBaTh cTpO€HHEM aTOMa XUMHYECKOTO

DJIEMEHTA HAa OCHOBE €r0
MOJIO’KEHHUS B IEPUOJMYECKON CUCTEME
JI. 1. MeHpeneena.

3amuckeIBaTh OJICKTPOHHBIC U

ANIEKTPOHHO-Tpaguueckre GopmyIbl
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ANEKTPOHHO-TpapUIECKUX POPMYIL.

OObscHEeHUE  3aKOHOMEpPHOCTEH  M3MEHEHUS
CBOWCTB JJIEMEHTOB B IMEPHOJAX M TpPYIIax
NEPUOIMIECKON CHUCTEMBI, KakK CIIEJICTBUE HX
3NIEKTPOHHOTO

CTPOCHHSL. DNeKTpPOHHBIE

CEeMEICTBA XMMHYCCKHUX DJIIEMEHTOB.

Jlemoncmpayuu. Paznuunbie GopMsl
[leproaudeckoil CUCTEMBI XUMUYECKUX
anemenToB Jl. . Menneneesa. [loprper /I. 1.

Menneneena.

Jlabopamopmvie onvimovl. MoaenupoBaHue
noctpoeHus l[lepuoandeckon CUCTEMBI C

IIOMOIIIBIO KAPTOYCK

XUMHNYCCKHX JJICMCHTOB.

OnpenensiTb OTHOLLIEHUE XUMUYECKOTO
JIEMEHTA K ONIPEIEIEHHOMY IEKTPOHHOMY

CEMEUCTBY

CpaBHeHI/Ie HepI/IOI[I/I‘IeCKOFO 3aKOHa
U TCOPUH XUMHNYECKOT'O CTPOCHHUA Ha

(dbunocodckoit ocHOBE

[TpennochblIKu OTKPBITUS [Tepuoauueckoro

3aKOHa MW TCOPHUHU XHUMHYCCKOIo CTPOCHHA
OPraHu4CcCKux COGﬂHHCHHﬁ; POJIb JIMYHOCTHU B
HCTOPUH XHMHU,

3HAa4YCHUC IMIPaKTUKH B

CTAaHOBJICHHUH U PA3BUTUHU XUMHUUYCCKUX TeOpHﬁ.

Lemoncmpayuu. loprpersl 1. 1. Menneneesa u

A. M. bByrneposa

[IpencTaBisTh pa3BUTHE HAYYHBIX TEOPHIL 110
CIIUpPATIU Ha OCHOBE TPEX (OPMYITUPOBOK
[Teproauueckoro 3akoHa ¥ OCHOBHBIX
HAIPAaBJICHUN Pa3BUTHS TEOPUU CTPOCHUS
(XMMUYECKOT0, SIEKTPOHHOTO U

IIPOCTPAHCTBEHHOTO).

XapakTepHu30BaTh POJIb MPAKTUKH B
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CTAHOBJICHUU U Pa3BUTUHN XUMHYECKOM TCOPHUH.

AprymMeHTupoBaTh 4yBCTBO FOPJOCTH 32
JOCTHKEHHS OTEUYECTBEHHON XMMUU U BKJIA]]

POCCUICKHX YY4EHBIX B MUPOBYIO HAYKY

HNonnasg xumudeckast CBsI3b U

HWOHHBIC KPUCTAIJIIMYCCKHUE peHIéTKI/I

Katnonsl w®  aHWMOHBI: HMX  3apsAdbl |
Kiaccu(ukaius 1O COCTaBy Ha TPOCThIE U
cnoxneie. [IpencraBurenu. [Tonsitue 006
HOHHOM XUMHYECKOH CBSI3U. Hounas
KpUCTAJUTMYECKass pemérka u  (Qusnueckue
CBOWCTBA  BEMIECTB, OOYCIIOBJICHHBIC OSTUM

CTPOCHHUEM.

Jlemoncmpayuu. Moaenb HOHHON
KPUCTAJUTMYECKON pemETKHA Ha IpUMeEpe
xJiopuaa HaTpus. MUHEpasIbl C STUM THIIOM

KPUCTAJUTMUECKON PEIIETKON: KaJbLIUT, TaJIuT.

XapakTepru30BaTh HOHHYIO CBSI3b KaK CBS3b
MeX /1y MOHaMH, 00pa3yIoIIMMUCs B
pe3ynbTaTe OTIa4u WIH NIPUEMa NIEKTPOHOB

aToMaM¥ WM I'pylmnaMnu aTOMOB.

Onpenenars MPpUHAISKHOCTh HOHOB K TOM
WJIM UHOW IpyIIle HA OCHOBAaHUM UX 3apsja u

cocTaBa.

Xapaktepu3oBaTh (U3UIECKUE CBONCTBA
BELIECTB C HIOHHOM CBA3bIO, KaK (YHKIIMIO BUAA
XUMHYECKOH CBS3M U THUIA KPUCTATINYECKOM

pemETKU

KoBanenTHas XuMH4eCcKas CBS3b.
ATOMHEBIE U MOJICKYJIAPHBIC

KpUCTAJNIMUCCKUC peI_HéTKI/I

ITonsTue (6] KOBaJICHTHOM CBA3U.
:‘)HGKTpOOTpI/ILIaTeJ'ILHOCTL, HCIIOJISIpHAA u
[oJsipHass  KOBAJICHTHBLIC  CBA3M. KpaTHOCTB
KOBAJICHTHOM CBs3U. MeXaHU3MEI 06pa3OBaHI/I$I

KOBAJICHTHBIX CBSI3¢i: OOMEHHBIN U JAOHOPHO-

OnuceiBaTh KOBAJICHTHYIO CBA3b, KaK
pe3yiabTart O6paSOBaHI/I${ O6H_II/IX QJICKTPOHHBIX
ap UM KakK pe3yjbTaT IICPCKPbIBAHUSA

SJICKTPOHHBIX Op6HTaHeI>'I.

KJ'IaCCI/I(I)I/ILII/IpOBaTL KOBAJICHTHBIC CBA3U I10
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akenTtopHeii. [lomApHOCTH MOJEKYNBI, Kak
CIEACTBHE TMOJISIPHOCTH CBSI3M M TE€OMETPUHU
MOJIeKyJbl. KpucTtammueckue pemeéTkd ¢ 3TUM
TUMNIOM  CBSI3U: MOJICKYJSIPHBIE M  aTOMHBIE.
dusndeckue CBOIiCTBa BEIIECTB,
O0OYCJIOBJICHHBIE ~ THUIIOM  KPUCTAJUTMYECKUX

PEMWETOK.

Jemoncmpayuu. Moienu MOJIEKYISIpHON
KpUCTATINYECKON PEeIIETKY Ha pUMeEpe
«CYXOTO JIbJ1a» WIH NOJIa K1 AaTOMHOM
KPHUCTALINYECKON PeIETKN Ha IpuMepe anmasa,
rpaguTa uiaM kBapua. MoJenb MOJISIPHOTO

o0Béma raza

30, KpaTHOCTH U croco0y epeKphIBAaHUS

AJIEKTPOHHBIX OpPOUTANIEH.

XapakTepu30BaTh GU3NIECKHUE CBOUCTBA
BEMIECTB C KOBAJICHTHOM CBSI3bI0, KaK
(GYHKIMIO KOBAJIEHTHOM CBSI3U U TUIIA

KPUCTAJUIMYECKOUN pEeIETKH

Meranmnndyeckass XMMHYECKas CBA3b

ITonsTue o MeTaJUTHYeCcKOM CBBU H
METaJUIMYECKUX KPUCTALINYECKUX PEIIETKaX.
dusnyeckue CBOMCTBA METAJIOB Ha OCHOBE HX
KPUCTAJUIMYECKOTO CTPOCHHUS. [Ipumenenue
METaJUIOB Ha OCHOBE WX CBOWCTB. U&pHbIC H

OBCTHBIC CIIJIaBbI.

Lemoncmpayuu. Monenn KpucTalIn4ecKux

peH_IéTOK MCTaJlJIIOB.

XapakTepru30BaTh METAJUTMYECKYIO CBSI3bh KaK
CBSI3b MEXK/y HIOH-aTOMaMHU B MeTaJlIaxX 1
CIIJIaBax MOCPEJCTBOM 0000IIECTBIEHHBIX

BAJICHTHBIX 2JICKTPOHOB.

OOBICHATD CAUHYIO IIPUPOAY XUMHUYCCKUX

CBA3EM.

XapakTepu3oBaTh GU3NUECKHE CBOUCTBA

MCETAJIJIOB, KaK Q)YHKHI/IIO METaTHYeCKOM
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Jlabopamophvie onvimwl. KoHCTpYyHpOBaHHe

MOJIEJIU METAJUINYECKOU XUMHUYECKOHN CBSI3U

CBSI3U U METAJUIMYECKOU KPUCTAIITUYECKOM

peLETKU

BonopoaHas{ XUMHYCCKas1 CBA3b

MexMonexyisipHas u BHYTPUMOJIEKYIISIpHAsS
BOJIOPOJIHBIE CBSI3H. 3HavyeHne
MCKMOJICKYIIAPHBIX BOJOPOAHBIX CBsI3el B

IPUPOJIE U )KU3HU YEJIOBEKA.

Jlemoncmpayuu. BuneodparMeHTsI U CAIbI

«CTpyKTYypHI OCITKaY.

Jlabopamopuvie onvimsi. JleHaTyparus Oenka

XapakTepru3oBaTh BOJOPOIHYIO CBSI3b KaK

0COOBIA TUTI XUMHUUYECKOU CBSI3H.

Pa3nuuare MEKMOIEKYISAPHYIO U

BHYTPUMOJIEKYIISIPHYIO BOJOPOIHBIE CBSA3H.

PackpbIBaTh posib BOJIOPOJHBIX CBA3EH B
OpraHu3aluy MOJIeKya OMONOJIUMEPOB, —
oenkoB u JIHK, — Ha ocHOBE MEXIIpeAMETHBIX

CBsI3eN ¢ OMoJIoruei

[Tonumepsl

[Tonyuenue MOJIMMEPOB peaxkuusaMu
MOJIMMEPHU3ALUT u MOJINKOHACHCAIIUH.
Baxneiiimne mpenctaBuTeNM —IUIaCTMAcC U
BOJIOKOH, HX  [OJIyueHUE, CBOWCTBA U

IIPUMCHCHHUC. IlonstTue o HCOPraHN4CCKUX

MMOJIMMEpax U UX MpPCACTABUTCIIN.

Jemoncmpayuu. Konnexkuun «Ilnactmaccey,

«Bonoknay. O6pasiipl HeOpraHMYeCKHX

XapakTepu3oBaTh MOJIUMEPHI KaK

BBICOKOMOJICKYJIAPHBIC COCIUHCHUA.

Pazanugare p€aKknuu NoJIMMEpU3aluu U

INOJIMKOHACHCAIlH.

OnuceBaTh BayKHEHIIINE npeaACTaBUTCIN
IUIACTMACC ¥ BOJIOKOH M Ha3bIBaThb 00aCTH

HUX IPUMCHCHHA.

YcraHaBIMBaTh €AUHCTBO OpraHquCKOﬁ n
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II0JIMMEPOB — BELIECTB ATOMHOM CTPYKTYpBI

HEOPraHWYECKON XUMUU HA IPUMEPE

HCOPraHN4YCCKUX IOJIMMEPOB

JucniepcHble CUCTEMBI

[TousTHe 0 AucnepcHOU ¢da3ze U TUCTIEPCUOHHON
cpene. ArperatHoe COCTOSHUE pa3Mep 4YacTHI]
da3pl, Kak OCHOBa i  KjiIacCHU(UKAINHU
JUCTIEPCHBIX CHUCTEM. OMYJIbCUHU, CYCIICH3UH,
a’p030JI1 — TPYMIBI TPYOOJUCTIEPCHBIX CHUCTEM,
WX TPEACTABUTENU. 307U U TE€IU — TPYIIbI
TOHKOJUCIEPCHBIX CUCTEM, UX MPEACTaBUTEIIH.

IlonstHe o CHUHECPE3UCE U KOaryJisagnuu.

Jlemoncmpayuu. Konnekuu o0pas3iion
Pa3IUYHBIX TUCTIEPCHBIX cucTeM. CHHEpe3ncC u

Koaryjiaanusa

Jlabopamopnsie Oonwvimal. [Tonyuenue
KOJUIOMJIHOTO ~ pacTBOpa  KypuHOTo  OeJka,
UCCIIEJOBAaHNE €ro CBOMCTB C  MOMOUIbIO
Ja3epHOM  YKa3Kd U TPOBEICHHE  €ro
JICHATYpALIUH. [Tonyuenune AMYIBCUH
pacTUTENbHOTO Maciia W HabmogeHue 3a eé
pacciIOCHUEM. [Tonyuyenue CyCIIEH3UU

«MU3BCCTKOBOI'O MOJIOKa» H Ha6J'IIOI[eHI/Ie 3a e€

XapaxkTepu30BaTh pa3INyuHbIE TUIIBI
JUCIEPCHBIX CUCTEM Ha OCHOBE arperaTHoro
COCTOSIHUS AMCTIEPCHOM (ha3bl U

JIUCTIEPCUOHHOM CPEbI.

PaCKpI)IBaTI) POJIb pa3JINYHbIX THUIIOB
JUCTICPCHBIX CUCTEM B JXU3HU IMPUPOIbI U

oOrecTBa.

[IpoBOoaKTH, HAOIOAATH M OTIMCHIBATH

XAMHAYCCKHM OKCIICPUMCHT
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ceMMEHTaLuEN

10—21

Tema 2. Xumnueckue peakuuu (12 1)

10—11

Krnaccudukanus XuMHYECKUX

peakuui

AnnoTponu3zanus U u3o0Mepu3alus, Kak peakiuu
0€e3 U3MEHEHUs COCTaBa BELIECTB. AJUIOTPONUS U
e¢ mnpuuuHbl. Kiaccupukanus peakuuid 1o
pPa3IUYHBIM OCHOBAHMSIM: IO YMCIY M COCTaBY
peareHToB ¥ TPOJIYKTOB, MO (ase, IO
WCIIOJIb30BAHMIO KaTanuzatopa WM (epMeHTa,

no temioBoMy dpdexty. Tepmoxumuueckue

YpaBHEHUS PEaKLIHM.

Jlemoncmpayuu. PacTBOpEeHHE CEPHOM KUCTOTHI
¥ aMMHAYHOM CeTUTPhl U (PUKCALUS TETIOBBIX

SIBIICHHUI JJI1 OTHUX ITPOLECCOB

Ornpenenars NPUHAICKHOCTh XUMUUYECKOU
peaKkuuy K TOMy WJIM HHOMY THUITY Ha

OCHOBAaHHHU 110 PA3JIMYHBIX ITPHU3HAKOB.

OTtpakaTh Ha MHCbME TEIUIOBOM 3 ekt
XUMUYECKAX PEAKINN C TOMOIIBIO

TEPMOXUMHUYECKUX YPABHEHUH.

[ToaTBepk1aTh KOJTUYECTBEHHYIO
XapaKTEPUCTUKY 3K30- U SHAOTEPMUYECKUX
peakumii pacyéraMu 1o TEPMOXUMUYECKUM

YpaBHEHUSIM.

12

CKOpOCTh XMMUUYECKUX PEaKIIHil

@dakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh
XUMUYECKUX peakIMii: MpUpoJa pearupyronmx
BELIECTB,

TEMIICpaTypa, Iiomanb Hux

COIIPUKOCHOBCHUA PCArupyromunx BCIICCTB, HX

YcraHaBnuBaTh 3aBUCUMOCTD CKOPOCTH
XHMHUYECKOH pcaKknuun OT IpUPOAbl
pearupyromux B€IieCTB, NX KOHICHTPpAaluu,

TEMIICPATYypPhI U IUIOIIAAN UX
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KOHIEHTpaUus, IPUCYTCTBUE KaTaJIU3aTopa.
[TonsTne o  karanusze. @DepMEHTHI, Kak
OMOJIOTMUECKHE KaTanu3aTopel. HHTuOUTOPHI,

KaK «aHTOHHMBI» KaTaJIu3aTOPOB U UX 3HAYCHUC.

Jemoncmpayuu. B3auMoIeUCTBHUS paCTBOPOB
COJISTHOM, CEpHOM M YKCYCHOM KHCIIOT
0J/INHAKOBOM KOHIIEHTPAIMH C OJIMHAKOBBIMU
KyCOuKaMH (TpaHyjamMH) [IMHKA U
B3aMMO/ICHCTBUE OJJMHAKOBBIX KYCOUKOB Pa3HbIX
MeTaJJIOB (MarHus, LIMHKA, *eJje3a) ¢ paCTBOPOM
COJITHOM KHUCIIOTHI, KaK IPUMEpP 3aBUCUMOCTH
CKOPOCTU XUMHUYECKUX PEAKLIUN OT IPUPOABI
BelllecTB. B3anmoaeiicTere pacTBOPOB
THOCYJb(aTa HATPUsI KOHLEHTPALMU U
TEMIIepaTypbl C PACTBOPOM CEPHON KUCIIOTHI.
MoienupoBaHue «KUIISIIETro CIO0S».
I'ereporeHHslii KaTaau3 Ha IpUMeEpe
pa3JIoKeHUs MEPOKCUAa BOJIOPOia B

IMPUCYTCTBUU JUOKCHUIA Mapradia.

Jlabopamopnuie onvimul. Vlcnionb3oBaHue

HCOPTraHNYCCKUX KATAJIU3aTOPOB (coneﬁ KEJIC3a,

COIIPUKOCHOBEHHUSI.

PackpeiBath poJib KaTanu3aTopoB Kak
(haKkTOpOB yBEIIMUYEHUS CKOPOCTU XUMHUECKOM
PCaKkiun U pacCMaTpruBaThb I/IHFI/I6I/ITOpI)I KaK

«AHTOHHUMBID» KaTaJIn3aTOpPOB.

XapakTepu3oBaTh (PepMEHTHI KaKk
OMOJIOTUYECKHE KaTaIH3aTOPhI OCIIKOBOM
MIPUPOIBI M PACKPBIBATH UX POJIb B IPOTEKAHUHT
OMOXMMHUYECKUX PEaKINi Ha OCHOBE

MEXIPEIMETHBIX CBsI3€l ¢ Onosoruei.

[IpoBOoAKTH, HAOIOAATH M OTMCHIBATH

XAMHAYCCKUM OKCIICPUMCHT
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WOJ/IU/IA KAJTHS) ¥ IPUPOTHBIX 0OBEKTOB,
coJiepKalux Katayiasy (ChIpoe Msco,

KapToQelnp) It pa3IoKeHUs MePOKCUIa

BOJZIOpOJa
13 OO6paTumocTh XUMHUECKUX peakuuil. | Knaccudukanus  xuMuuyeckux peakuuid 1o | OnuceiBaTh COCTOSHUS XUMHYECKOTO
XUMHYECKOE paBHOBECHE U CIIOCOOBI | MPU3HAKy WX HampasieHusd. [loHstue 00 | paBHOBECHS U Ipeajarath CocoObl ero
€ro CMeIlEeHus o0paTUMBIX  peaknmusix | XUMHUYECKOM | CMEIIEHHs B HEOOXOIMMYIO CTOPOHY Ha
paBHoBecuu. [Ipunnun Jle-IllaTtense u ciocoObl | OCHOBE aHANM3a XapaKTEPUCTUKU PEAKIIUU 1
CMEIIEeHUs] XHUMHUYecKoro paBHoBecus. OOmas | mpunmumna Jle-Illarense.
XapaKTepUCTHKA PEaKlMil CUHTE30B aMMHakKa U
[TpoBouTH, HAOMIOJATH U ONTUCHIBATH
okcuma cepei(VIl) U paccMOTpeHHE YCIOBUM .
XMUMUYECKUH SKCIIEPUMEHT
CMEILEHHsI UX PAaBHOBECHS Ha IIPOU3BOJICTBE.
Jlemoncmpayuu. CMellleHHe paBHOBECHS B
cucteme Fe3* + 3CNS™ > Fe(CNS)s
Jlabopamopnvie onvimwi. UnmrocTpanus
npaBuia bepTone Ha mpakTHKe — IPOBEICHUE
peakuuii ¢ 06pa3oBaHMEM 0CaJIKa, I'a3a U BOJbI
14—15 I'mpponus OOpatuMmblii u  HeoOpaTuMbId  TuAposu3bl. | OnpeaesTh TUI TUAPOIIM3a COJIM Ha OCHOBE

I'mppoimms comerr m ero tunel. ['maponus

aHaJin3a e€ cocTaBa.
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OPraHWYeCKUX  COCJUHEHUH B JKHBBIX
OpraHu3MOB, Kak OCHOBa OOMEHa BEIIECTB.
[onsitue 06 sHEpreTHYEecKOM 0OMEHE B KIETKE U

pOJIM THAPOJIN3A B HEM.

Jlabopamopuvie onvimoi. UctibiTanne
WHUKATOPaMH CPeJibl paCTBOPOB COJICH

PAa3JIMIHBIX TUIIOB.

KnaccudummpoBars THIPOIN3 CONEi
10 KAaTUOHY U aHUOHY.

XapakTepu30BaTh pojib TUAPOIIU3A
OPraHUYECKHX COCIMHEHUM, KAaK XUMHYECKON
OCHOBBI OOMEHA BEIIECTB U DIHEPTUU B KUBBIX

OpraHu3Max.

[IpoBOoAKTH, HAOTIOAATH M OTHCHIBATH

XUMHYECKHI OKCIICPUMCHT

16

OKHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC

peakiumn

Crenenb OKHUCIEHHS W €€ OIpeaeseHue o
dbopMynaM OpraHUYeCKUX M HEOPraHUYECKUX
BEUIECTB.  ODJIEMEHThl M  BElIeCTBa, Kak
OKUCIHUTENU M BoccraHoButenu. I[lonstue o
mpoleccax OKUCIGHHMS M BOCCTAHOBJICHHS.
CocTaBiieHHEe YpaBHEHUUW XMMHYECKUX PEaKIUH

Ha OCHOBC 3JICKTPOHHOI'O OanaHca.

Jlemoncmpayuu. BzaumoaeiicTBHE IUHKA C

COJITHOM KUCIIOTOM U HUTpAaToM cepeodpa.

Jlabopamophvle onvimol.

Onpenenars
OKHCIIUTEILHO-BOCCTAHOBUTEIILHBIE PEAKITUN
KaK TIPOIIECCHl C M3BMEHEHHEM CTETICHEH
OKHCJICHHUS PJIEMEHTOB BEIIECTB, y4aCTBYIOIIUX

B pCaKInu.

Paznuuath OKHMCIUTENb U BOCCTaAHOBUTCIIb,

MpoueCChbl OKUCJICHUA U BOCCTAaHOBJICHUA.

Cocranath ypaBHeHuss OBP Ha ocHOBe

SJICKTPOHHOTO Oananca.

HpOBOI[I/ITB, Ha6J'IIO,I[aT]':> H OITMChIBATDH
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OKHCIUTENEHO-BOCCTAHOBUTENbHASL PEAKITHS U
peakius 0OMEHa Ha IPUMEPE B3aNMOICHCTBHUS
pactBopoB cynbdara meau(ll) c xenesom u

pacTBOPOM IIEIIOYH.

XUMHUYECKUN SKCIIEPUMEHT

17-18

DIEeKTPOIN3 PacIIaBOB U
pactBopoB. IIpakTnueckoe

MMPUMCEHCHHUC DJICKTPOJIN3a

XapakTepucThKa AIIEKTPOJIH3a, Kak
OKHCITUTEITFHO-BOCCTAHOBUTEIIFHOTO  IPOIIECCa.
OCOOEHHOCTH DJIEKTPOJIN3a, IMPOTEKAIOIIEro B
pacTBopax

3JEKTPOJIUTOB. [IpakTHueckoe

MIPUMECHCHHE AIIEKTPOJIN3A: MOJTyYCHHE
rajJjloreHoB, BOJIOPOJIA, KHUCIOpPOAA, HIETOYHBIX
METAJJIOB M IIeJoYel, a TakkKe aIFIOMUHHS
9JICKTPOJIU30M  PACIUIaBOB W PacTBOPOB
COeNMHEHUH »JOTHX »dieMeHToB. lloHartue o
rajJbBaHOIIIACTHKE, raJbBaHOCTEIUH,

pa(i)I/IHI/IpOBaHI/II/I OBCTHBIX MCTAJIJIOB.

Jemoncmpayuu. KoncTpyupoBaHue MOJEIU
anekTposmzépa. Buaeodparment ¢
MIPOMBIIUIEHHON YCTAHOBKU ISl TIOJIY4EHUS

AJIFOMHUHUA

OnuceIBaTh 3IEKTPOIU3 KaK

OKHCIIUTEILHO-BOCCTAHOBUTECIIHLHBIMN mpounecc.

Pazanugars OJICKTPOJIM3 pacCIlyiaBOB XU BOJAHBIX

pacTBOpPOB.

XapakTepHu30BaTh MPAKTUICCKOE 3HAYCHHE
AIIEKTPOJIH3a Ha TIPUMEPE TTOTYUCHHS
AKTUBHBIX METAJUIOB M HEMETAJUIOB, a TAKXKE
rajibBaHOIUIACTUKH, TAIbBAHOCTETUH,

pa(l)I/IHI/IPOBaHI/II/I IOBCTHBIX METAJIJIOB
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19 [Ipaktuyeckas padora Ne 1. Pemrenne skciepuMeHTaNIBHBIX 3a7a4 110 TEME [TmanupoBaTh, MPOBOIUTH HAOIIOAATE U
Pemenue sxkcriepuMeHTaNIbHBIX «XUMHUYECKas PeaKIys» ONMCHIBATh XUMHUYECKUI KCIIEPUMEHT C
3a/1a4 1o TeMe «XuMHuueckas COOITIO/ICHHEM TTPABHJI TEXHUKU 0€30MaCHOCTH
peaxkuus»
20 [ToBTOpEeHue u 060061IEHNE TectupoBaHnue, penieHue 3a1a4d U yupaxHeHU! BbINOJIHATE TECTHI, peliaTh 3aa4u U
M3Y4YE€HHOTO 10 TeMe yIpaXHEHUs 110 TEME.
[TpoBOANTH OIIEHKY COOCTBEHHBIX TOCTHKCHUI
B YCBOEHUU TEMBI.
KoppekTrpoBath CBOM 3HaHUS B COOTBETCTBUU
C IJIAHUPYEMBIM PE3YyJIbTaTOM
21 Kontponsnas pabora Ne 1 «CtpoeHue BemiecTBa. XUMUUECKasi peaKius»
22—30 Tema 3. BemecTtBa 1 ux cBoicraa (9 4)
22 Mertanibl dusnyeckue CBOICTBa METaIOB, Kak (QYHKIUA | XapakTepu3oBaTb (PU3UUECKUE U XUMHUYECKUE

HX CTpOCHHUA. HCHGHI/IG MCTAJUIOB Ha TPYIIIbI B
TEXHUKE M XHUMHHU. XHUMHYECKHME CBOMCTBa
MCTAlJIOB n SHGKTpOXI/IMI/ILICCKI/Iﬁ paa

HaHpﬂ)KeHI/If/’I. IlonsTue 0 MCTAJUIOTEpMHUU

(aJ'IIOMI/IHOTepMI/II/I, MAartmueTcpmMuu 1 I[p)

CBOMCTBa METAJIOB KakK (YHKIHIO CTPOCHUS
UX aTOMOB M KPHUCTAUIOB Ha OCHOBE
npeacraBieanii 06 OBP  u  mosoxeHus
METaUIOB B DJIEKTPOXUMHUYECKOM  PSAy

HaIpsHKECHUN.
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Jlemoncmpayuu. KoJutekuus METAIOB.
B3anmoelictBre KOHIIEHTPUPOBAHHOM a30THOU
KHUCJIOTBI C ME/IbI0. BCIbIIIIKa TEPMUTHOM CMECH.

[TopTper

H. H. beketoBa

Ha6JHOIIaTB U OITMCHIBATh XUMHWYSCKUH

AKCHEPUMEHT

23 Hewmerannsl. biraropoaasie rassl Hemerannel xak oxucnurenu. Hemeramnsl kak | OnuchIBaTh 0COOEHHOCTH MOJIOKEHUS
BOCCTaHOBUTENH. Psiz1 anekTpooTpHuIiaTeabHOCTU. | HemeTalioB B [lepuonuyeckoii Tadbmune /1. U.
WNuepTHbIe MM 61aropoIHbIE rasml. MeHneneeBa, CTPOEHUE UX aTOMOB U
KPHUCTAJLJIOB.
Jlemoncmpayuu. KoJutekuys HeMeTasloB.
) CpaBHMBaTh CIOCOOHOCTH K aJUIOTPOIUH C
Bcenbimka uépraoro nopoxa. BeitrecHenue
MeTaJuIaMHu.
rajlor€HOB U3 UX PaCTBOPOB JAPYrUMHU
rajJjioreHaMu XapakTepu30BaTh 00IINE XUMUYECKUE
cBolicTBa HeMeTaJI0B B cBeTe OBP 1 nx
HOJIOKEHHS HEMETAJIOB B PSLy
AIIEKTPOOTPHULIATEIBHOCTH.
HaGironath ¥ onuchIBaTh XUMUYECKUN
HKCIIEPUMEHT
24 KucnoTsl Heopranndeckue u Kucnotst c TOYKH 3peHust | COOTHOCUTD MPEACTABUTENEH OPTaHUYECKUX U

OpraHu4YeCKuc

ATOMHO-MOJICKYJIAPDHOTO  YYCHUS. Kucmoter ¢

TOYKH 3pCHHUA TCOPUHU BHCKTPOJ'II/ITI/I‘-ICCKOI\/’I

HCOPraHN4YCCKUX KUCIIOT C COOTBGTCTBYIOH_Ieﬁ
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qucconmanuu.  KucinoTsl ¢ TOYKHM  3peHHs
OpoTOHHOH  Teopuu. OOmmEe XUMUYECKHE

cBoicTBa KUCIOT. Kitaccupukanus Kucor.

Jlabopamopmuwiii onvim. VccnenoBanmue
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM H
YKCYCHOHM KHCJIOT KaleIbHBIM METOJIOM IPH UX

pasz0aBiieHUH BOJIOM.

KJIacCU(UKAITIOHHON TPYIIION.

OnuceiBaTh 001I1E CBOMCTBA OPraHUYECKUX U
HEOpraHM4YecKux KUciIoT B ceete T/ u ¢
MO3ULMU OKHCIIEHUS-BOCCTAHOBJIEHUSI KATHOHA

BOZOPOAa UJIM aHMOHA KMCJIOTHOTO OCTAaTKa.

Ornpenensatb 0COOEHHOCTH XUMUYECKUX
CBOWCTB a30THOM, KOHLIEHTPUPOBAHHON CEPHOU

Y MypaBbUHOM KHCJIOT.

[IpoBoanTH, HAOTIOAATH M OOBACHATH
PEe3YNbTaThl MPOBEAEHHOTO XUMHUYECKOTO

IKCTICPUMEHTA

25

OcHoBanus HCOPraHN4YCCKUEC U

OpraHu4eCcKuc

OcHoBaHus c TOYKH 3peHus
aTOMHO-MOJIEKYJIIpHOTO y4yeHus. OCHOBaHMS ¢
TOYKHA 3pEHUs TEOpUU  DJIEKTPOJIUTHUYECKOU
qucconuanuyu. OCHOBAaHMSL C TOYKM 3pPEHHUS
MIPOTOHHOM TEOPUHU. Knaccuduxanus
OCHOBAaHH. XUMHYECKUE CBOMCTBA

OPraHu4CCKuX U HCOPraHn4CCKUX OCHOBaHMH.

Jemoncmpayuu. Konnekuus menoden u

aMMHOB. B3anmoneiicteue napos

OnuceBaTh HCOPTaHNYCCKHNE OCHOBAHMS B

ceere TOJI.

XapaKTepnsoBaTL CBOMCTBA OpPraHNu4€CKuUX 1
HEOPraHN4YCCKUX 6eCKI/IJ'IOpOI[HBIX OCHOBaHHI

B
CBCTC HpOTOHHOﬁ TCOPHUMN.

HpOBOI[I/ITB, Ha6J'IIO,I[aT]':> " OITMChIBATDH

XAMHUYECKHMN OKCIICPUMCHT
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KOHIICHTPUPOBAHHBIX PACTBOPOB COJISTHOM

KHCJIOTHI U aMMHUaKa («IbIM O€3 OTHA»).

[Tonyyenune amMuaKka U U3y4€HHE €0 CBOMCTB.

Jlabopamopuvie onvimsi. [lonydenune
HEPaCTBOPUMOTO THIPOKCHIA U €T0

B3aUMOJIENCTBUE C KUCIIOTOMN

26

AmpoTepHbIe cCOeIMHEHUS

HCOPraHM4CCKUEC N OPraHnvdCCKuC

Heoprannueckue ampoTepHble COETNHEHUS:
OKCHUJbI U TUAPOKCUIBI, — UX  CBOMCTBA U
nosyuyeHue. AMQoTepHble OpraHnyecKue
COEIMHEHUS Ha MPUMEPE aMUHOKHCIIOT.

HGHTI/I,Z[BI U NCNTUuaHas CBA3b.

Jlemoncmpayuu. Paznuynble cinyyan
B3alMO/ICICTBUS paCTBOPOB COJICH alFOMUHUS

CO HIEJIOYBIO.

Jlabopamopuvie onvimoi. [lonydeHune
aM(pOTepHOro TUAPOKCUIA U U3YUEHUE ETO

CBOMWCTB

XapakTepru30BaTh OPraHUYECKUE U
HeopraHndeckre aMmGOTepHbIE COCTUHEHHS KaK
BEIIIECTBA C TBOMCTBEHHON (DyHKIIHEH

KUCJIOTHO-OCHOBHBIX CBOMCTB.

ApPrymMeHTHpPOBATh CBOMCTBA AaMUHOKHUCIIOT KaK

aM(pOTEPHBIX OPraHUYECKUX COEAUHEHUH.

PaCKpBIBaTB Ha OCHOBE MCKIIPEAMETHBIX
CBs3€H ¢ Onosoruei POJIb aMUHOKHUCJIOT B

OpraHn3alnvu XKU3HU
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27 Conu Knaccudpukamus coneii. JKEctkocTb Boabl U | XapaKTepU30BaTh COJIM OPraHUYECKUX U
croco0Obl €€ ycrpaneHusd. Ilepexon kapOoHaTa B | HEOPraHMUYECKUX KUCIOT B CBETE TEOPUU
rupokapOoHar u oopaTHo. OOIMe XUMUYECKHE | IIEKTPOIUTHICCKON TUCCOIIHAIIHH.
CBOMCTBA COJIEH. . .

CooTHOCUTH NpeJCTaBUTENEH COJIeH
Lemoncmpayuu. 1lomyuenne KECTKON BOIBI U OPraHNYeCKUX U HEOPraHUYECKUX KUCIIOT C
yCTpaHEHHUE €€ )KECTKOCTH. COOTBETCTBYIOIIECH KIacCU(UKAITMOHHOMN
TPYIIO.
Jlabopamopuvie onvimul. [IpoBeenne pynt
KauyeCTBEHHBIX peakLUi M0 OMpPeIeICHUIO XapakTepu3oBaTh KECTKOCTH BOJbI 1
COCTaBa COJIH. npeJiaraTh CocoObl €€ yCTpaHEeHHUs.
OrnuceIBaTh O0IIIME CBOMCTBA COJIEH B CBETE
TO/I.
[TpoBoauTH, HAOMIOJATH U OMTUCHIBATH
XUMHUYECKUN SKCIIEPUMEHT
28 [IpakTnueckas pabora Ne 2. Penienne skcnepuMeHTAIBHBIX 33a4 110 TEME: [TnanupoBaTh, MPOBOIUTH, HAOTIOIATH U
Pemenue skcriepuMeHTAIBHBIX «BermecTBa 1 UX CBOMCTBa» OIMCBHIBATh XUMHUYECKUIN SKCIIEPUMEHT C
3a1a4 no teme «BemecTBa u ux coOI0IcHNEM MPaBUJI TEXHUKH 0€30MaCHOCTH
CBOMCTBa»
29 [ToBTOpEeHue 1 06001IEHUE TEMBI TectupoBaHue, pelieHue 3a1a4 U yIpaKHEHU I BbINOIHATE TECTHI, pelIaTh 3aa4u U

10 TEMC

YIPaXHEHUS 110 TEME.
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[TpoBOIUTH OIIEHKY COOCTBEHHBIX JOCTHUKCHHM

B YCBOCHUU TCMBI.

KoppekTupoBarb cBOM 3HaHUS B COOTBETCTBUH

C INTAaHUPYCMBIM PE3YyJIbTaTOM

30 KonTtponeHast padota Ne 2 «BemiecTBa u UX CBOWCTBa»
3134 Tema 4. Xumusi u coBpeMeHHoOe 0011ecTBO (4 4)
31 XUMHUYECKasi TEXHOJIOTHSI [MoHsaTHE O  XHMHYECKOW  TEXHOJIOTHH. | XapaKTepPHU30BaTh XUMHUECKYIO TEXHOJIOTHIO
XUMHYECKHE PEeaKIK B MPOU3BOJICTBE AMMHAKa | KaK IPOHU3BOAUTEIBHYIO CHITY OOIIECTBA.
u Meranona. OOmas kiaccuuKamoOHHAs
OnuceIBaTh XUMUYECKHE MIPOIIECCHI, KAl
XapaKTepUCTHKA peakiuii CHHTE3a B
B OCHOBE ITPOM3BO/ICTBAa aMMHAaKa U METaHOJIa,
IPOM3BOJACTBE O3THX TNPOAYKTOB. HayuHsle
C TIOMOIIBIO POJTHOTO S3bIKA U SI3BIKA XMMHUHU.
NPUHINIBI, JISKAIIMe B OCHOBE IPOM3BOJCTBA
aMMmuaka u MeraHona.  CpaBHEHHME 3THX YcTaHaB/MBATE AHATIOTHH MEXKILY ABYMS
HPOH3BOJICTB, HPOU3BOACTBAMH.
Hemoncmpayuu. Moaenn npOMBIIUICHHBIX DopmypoBaTh O6LIME HAYHbIE NPUHINIIbL
YCTaHOBOK II0JIy4EHMs] CEPHOM KHUCIIOTHI U XUMHHCCKOTO MPOU3BOACTBA
CHHTE3a aMMHaKa
32 XuMHYecKasi [paMOTHOCTh Kak MapkupoBKa yIakOBOYHBIX MaTepHaJIOB, ApryMeHTHpOBaTh HEOOXOIUMOCTh

KOMIIOHEHT 0011eH KyIbTYypbl

OJICKTPOHHUKHU U OBITOBOM TCXHHUKHU,

OKOJIOTMYHOTO TOBapa, IIPOAYKTOB ITUTAHU,

XHMHUYECKOH T'paMOTHOCTH KaK KOMIIOHCHTA
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YCJI0BCKa

ATUKETOK I10 YXOJy 32 OJEHKIOM.

Jlemoncmpayuu. BuneopparMeHTHI ¥ CIIalIbI O

CTCIICHU DKOJIOTHYECKOM YUCTOTHI TOBapa.

Jlabopamopnwie onvimul. V3yuenne MapkupoBOK
Pa3TUYHBIX BHJIOB MPOMBITIUICHHBIX

IMPOAOBOJILCTBCHHBIX TOBAPOB

00IIEKYIbTYPHON KOMIIETEHTHOCTH YEJIOBEKA.

YMeTh oiTy9ath HeOOX0AUMYIO HH(POPMAITHIO
C MApPKUPOBOK Ha YIAKOBKAaX Pa3IMYHbIX
MIPOMBIIUIEHHBIX U MPOOBOJIbCTBEHHBIX

TOBapOB

33—34

IloBTOpeHue u 06061meHue kypca. [loaBeneHue HTOroB y4eGHOro roja

35

Pe3epBHOe Bpemst
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