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IMosicHuTeIbHAS 3aNIUCKA

Pabouas nmporpamma mo xumun g ooydaronuxcss 11 kmacca MAOY COIIl  Ne 15 pa3paboTana B COOTBETCTBUU € TPeOOBaHUSIMHU:
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpa3oanuu B Poccuiickoit denepanumny;

npukaza MunoOprayku oT 17.05.2012 Ne 413 «OO6 yrBepxaeHuu (eaepaabHOTO TOCYJapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHAapTa
cpeaHero ooiiero oopazoBaHus» (C U3BMEHEHUSIMHU, BHECEHHBIMU Npuka3oM Munnpocsemenus ot 12.08.2022 Ne 732);

npuka3za MunnpocsemieHus: oT 18.05.2023 Ne 371 «O0 yrBepxkacHuN (deaepabHOW 00pa3oBaTeIbHON MPOrpaMMbl CPEAHETO OOIIETo
o0pa3oBaHU;

npuka3za MunnpocsenieHuss ot 22.03.2021 Ne 115 «O6 yrBepkaenuun I[lopsigka opraHu3aliuu M OCYIIECTBICHUS 00pa3oBaTeIbHOMN
JESITeTBbHOCTH TI0 OCHOBHBIM 00I111€00pa30BaTeIbHBIM IPOrpaMMaM — 00pa3oBaTeIbHBIM IPOTPaMMaM HAYaJIbHOTO OOIIEro, OCHOBHOTO
00II1Iero U CpeTHero O0IIero 00pa3oBaHU Y,

Konuenmus npenonaBanus yueOHOro rnpeaMera « XUMHUs»;

Konnenius sxonornyeckoro 06pazoBaHusi B cUCTeMe 0011ero o0pa3oBaHus;

CII 2.4.3648-20 «CaHuTapHO-3MHIEMHOIOTHYECKIE TPEOOBAHUS K OPraHU3ALUSAM BOCIUTAHUS U OOYYCHHUS, OTABIXA U 03/I0POBIICHUS
JIETEN ¥ MOJIOICKH», YTBEPKIACHHBIX MOCTAHOBJIEHUEM IJIABHOIO CaHUTapHOTo Bpada oT 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «'urueHndeckne HOPMATHBBI U TPEOOBAHUS K 00CCIICUCHHUIO 0€30TaCHOCTH U (W) O0E3BPEIHOCTH IS YeJIOBEeKa
(bakTOpoB cpeqbl 0OUTAHUAY, YTBEPXKICHHBIX IIOCTAHOBIEHUEM IIABHOTO CaHUTapHOTo Bpaya oT 28.01.2021 Ne 2;

yaeOHoro miaHa cpeanero oomero oopazoanust OOII COO MAOY COUI Nel5

benepanbHON padoueil mporpaMMsbl IO y4eOHOMY TpeaMeTy «XuMHs» 6a30BOTO YPOBHSI.

[IporpaMmMa 1o XuMuu Ha ypOBHE cpeJiHero o0uiero oopasoBanust pazpadborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-
@3 «O06 obpazosanuu B Poccuiickoit denepannn», TpeOOBaHUM K pe3ylbTaTaM OCBOEHUs (enepanbHO 00pazoBaTeIbHON MPOrpaMMBbl
cpennero obmero oopazoBanus (OOIT COO), npencrabnennsix B GenepanbHOM TocyaapcTBeHHOM oOpa3oBarenbHoM ctanaapte COO,
¢ yuérom KoHuenuuu npemnojgaBaHusi yueOHOTo mpeamera «XuMHUs» B 00pa3oBaTeNbHBIX opranusanusx Poccuiickoit ®deneparumy,
peayn3yIoMX OCHOBHBIE 00pa30oBaTelIbHbIE MTPOrPAMMBbI, 1 OCHOBHBIX MOJIOKeHUH «CTpaTteruu pa3BuTusi BocnuTaHus B Poccuiickoit
®enepanuu Ha iepuoA 10 2025 rona» (Pacnopsixenue IIpaButensctBa PO ot 29.05.2015 Ne 996-p).

Xumunyeckoe o0pa3zoBaHue, MOIy4aeMoe BBITYCKHUKaMH 00111e00pa30BaTeIbHON OpraHu3aliii, sIBISIeTCSl HEOThEMJIEMON YacThiO
ux oOpazoBaHHOCTH. OHO CIY)KUT 3aBEpIIAIOLIMM ATANOM pEAIM3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIFOYEBBIX
LEHHOCTEH, MPHUCYIIMX ILEIOCTHONH CHUCTEME XMMHUYECKOro 00pa3oBaHMsA. OTH LEHHOCTH KacaroTCsl MO3HAHHUS 3aKOHOB MPUPOJIBL,
(bopMHpOBaHKS MUPOBO33PEHUS U O0ILEH KYIbTYPhI UEIOBEKa, a TAKXKE KOJOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3710POBBIO
U npupogHou cpexe. Peannsyercs xumudeckoe oOpa3oBaHHe OOy4arOIIMXCsS Ha YPOBHE CpEIHEro oO0Iiero o0pa3oBaHMs CPEICTBAMU
ydeOHoro npeamera « XUMUs», COJIepKaHne U MTOCTPOCHHE KOTOPOTO OMPEAENIEHbI B MPOTpaMMe 10 XUMHUH ¢ YIETOM CHEIU(PUKA HAYKU
XUMHH, €€ 3HaYeHHs] B MO3HAHWUU MPHUPOJbI U B MAaTEpPHAIbHOM JKU3HM OOIIECTBAa, a TakkKe C Y4ETOM OOUIMX Leded U MPHUHIIMIIOB,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBI CpeiHero odrero oopasoBanus B Poccuiickoit @enepannu.

Bonbuioil Bkiiag B TOCTUXKEHUE TIIABHBIX 1LIeJiel cpellHero oOIero o0pa3oBaHUsS BHOCUT U3y4UeHUE XUMUU, KOTOPOE NPU3EAHO
obecneuums:

1) popMupoBaHHE CUCTEMbI XUMHUYCCKHX 3HAHHMI KaK KOMITOHEHTA €CTECTBEHHOHAYYHON KapTHHBI MHPa,

2) pa3BUTHUE JTUYHOCTH O0YYAIOIIUXCS, UX UHTEIUICKTyalbHOE U HPAaBCTBEHHOE COBEPIICHCTBOBaHKE, (DOPMUPOBAHKE Y HUX T'yMa-



HUCTHYECKHX OTHOUICHUHN M SKOJIOTUYECKHU 11eJIecO00pa3HOro MOBEACHHUS B OBITY U TPYIOBOU JAEATEIbHOCTH;

3) BBIpaOOTKY y 00y4aroIuXcsi IOHMMaHHUs OOIIECTBEHHOW MMOTPEOHOCTH B Pa3BUTUH XUMHH, a TaKKe GOPMUPOBAHKE Y HUX OTHO-
LIEHMSI K XUMUU KaK BO3MOKHOM 0o0iacTu Oyaymiei NpakTUYECKOM 1eATeNbHOCTH;

4) hopmupoBaHIe yMEHHIi 0€30M1aCHOr0 00pAIlCHNUS C BELIECTBAMH, HCIIOJIb3yEMbIMU B IOBCECHEBHOM KHU3HHU.

H3yuenue xumuu 6 cmapuieil uikojie Ha 6a3080M ypoGHe HANPAGIEHO HA OOCMUMICEHUE CT1e0YIOULUX Uelell:

» 0CBOEHMe CHCTeMbl 3HaHUH O (pyHIaMEHTaJIbHBIX 3aKOHAX, TEOPHX, (PaKTaX XUMHHM HEOOXOIMMBIX Ui MOHMMAaHUS HAY4YHOM
KapTUHBI MUDA;

> OBJaJleHHe YMEHHSIMHM XapaKTepu30BaTh BEIIECTBA, MaTepHalbl M XHUMHUYECKHE pPEaKLMH, BBIMOJHATH JAOOpaTOpHBIE
SKCIIEPUMEHTHI; MPOU3BOIUTH PACUETHI M0 XUMUYECKUM (POpMysIaM U ypaBHEHHUSIM; OCYLIECTBIATh MOUCK XUMUYECKOH HHPOpMAIIH U
OLIEHUBATh €€ IOCTOBEPHOCTh; OPHEHTUPOBATHCS M IPUHUMATH PEIICHHSI B TPOOJIEMHBIX CUTYaIHX;

> pa3BHTHE I03HABATCIBHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX U TBOPYECKHX CIHOCOOHOCTEH B MPOIECCE CaMOCTOSITEIBHOTO
NpUOOPETeHUs] XUMUYECKUX 3HAHWN C HCIIOJIb30BAaHHEM DPA3JIMYHBIX MCTOYHHUKOB MH(OPMALMHU, B MPOLECCE M3YYCHUS XUMHUYECKOMH
HAyKH U ee BKJIaJa B TEXHUYECKUI MPOrpecc [MUBIIN3AINH, CIOKHBIX U MPOTUBOPEUUBBIX MyTEH pa3BUTHS UACH, TEOPUN U KOHIECHIIHIA
COBPEMEHHOUN XHMUHU;

» BOCNUTaHHME YOCKJICHHOCTH B TOM, YTO XHMMHS — MOIIHBI MHCTPYMEHT BO3ICHUCTBUS HAa OKPYXKAMOIIYI) CpPEIy, U YyBCTBO
OTBETCTBEHHOCTH 32 NPUMEHEHHUE IOJIYYCHHBIX 3HAHUH M yMEHHWH IMMO3UTHBHOH POJM XMMHH B KU3HH COBPEMEHHOTO OOIIECTBa,
HE00XOIMMOCTH XMMHUYECKH I'PaMOTHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U OKPY)KAIOIIEH Cpee;

» NpUMeHeHUe TOJYYCHHBIX 3HAHUH W yMEHUWH JIsi 0€30MacHOr0 WCIOJB30BAHMS BEIIECTB U MAaTEPHAJIOB B OBITY, CEIICKOM
XO3SICTBE M HA MPOMU3BOJICTBE, PEIICHUS MPAKTUUYECKUX 3a/1a4 B MMOBCETHEBHOM >KU3HU, MPEAYNPEKICHUS SIBICHUNA, HAHOCSIUX Bpe.
3JIOPOBBIO YETIOBEKA M OKPY)KAIOIIEH Cpefie, IPOBEIEHUE MCCIIET0BATELCKUX PadOT, CO3HATEIHHOTO BBIOOpa MpodeccHii, CBsI3aHHOH ¢
XUMHUEM.

B yueGHOM miaHe cpenHero ooOmero oopa3oBaHMs NMpeAMET «XHUMHs» 0a30BOr0 ypOBHS BXOJUT B COCTaB MpEAMETHOM oOnactu
«EcTecTBeHHO-HAay4HBIE TPEMETHI.

Ha 6a3oBoM ypoBHe cpenHero o0rero oopazoBanusi, coctabiser 68 yacos: B 10-m kiacce — 34 yaca (1 yac B Heneno), B 11-M kitacce —
34 gaca (1 gac B Hezenio).

Jnst peasin3aluy MporpaMMbl UCTIONB3YIOTCS YIeOHUKH, TOMYIICHHBIE K UCIIOIB30BAaHMIO MTPH PeaTH3allMi UMEIOIUX FOCyJapCTBEHHYIO
aKKpEeIUTAIMIO0 00pa30oBaTeIbHBIX MPOTPAaMM HA4YaJdbHOTO OOIIETO, OCHOBHOTO OOIINEro, cpeaHero oOmero oOpa3oBaHM
OpraHu3alMsIMH, OCYIIECTBISIONIMMU 00Pa30BaTeNbHYIO AEATEIbHOCTD, IpuKa3zoM Munnpocsemnienus ot 21.09.2022 Ne 858:

Xumws, 11 xmace/ I'abpuensta O.C., 6a30BbIi ypoBeHb  «Jlopday;

DneKTpoHHbIE 0O0pa3oBaTeIbHBIE PECYpPChl, JOMYIIEHHbIE K KCIOJb30BAHUIO TMPH peaM3allud HMMEIOIMIUX TOCYAapCTBEHHYIO
aKKpeIuTaIuio 00pa30BaTEeNIbHBIX MPOrpaMM HAYajlbHOI'O OOIIEro, OCHOBHOIO OOIIEro, CpeaHEro oO0Iero oOpa3zoBaHUsS MPUKA30M
Munnpocsenienus ot 02.08.2022 Ne 653:

DOneKkTpoHHBI oOpa3oBarenbHbIl pecypc «/lomammuue 3amanus. Cpennee ofmee oOpasoBanue. Xummsi«, 10-11 kmace, AO
N3narensctBO «IIpocBenienue»;



Tpenaxep «O6nako 3Hanwmit». Xumus. 10 kmacc, OO0 «Dusukon J1ad»;
Tpenaxep «O6nako 3HaHuiy». Xumus. 11 xkmacc, OO0 «Duszukon Jlad»;

Ilnanupyemble pe3yJibTaThl 0CBOEHHUS YUeOHOTO MpeaMeTa

JIMYHOCTHBIE, METAITPEJJMETHBIE U IIPEJIMETHBIE PE3YJIBTATbI
OCBOEHMUSA COIJEPKAHUA KYPCA 11 KIIACCA

Pe3ynomamut usyuenus npeomema:

JleaTenbHOCTh yYUTENsl B OOYYCHUU XUMHH B CpelHel (TIOJTHOM) MIKOJIe JO/DKHA ObITh HAlpaBjieHa Ha JOCTH)KEHUE OOYdaromIu-
MUCS CICTYIOIIUX JTUYHOCHHBIX PE3YTIbM AN 06:

1) B yennocmmno-opuenmayuonnou cghpepe — IyBCTBO TOPJOCTH 32 POCCHICKYIO XMMHUUYECKYIO HAyKy, TYMaHH3M, OTHOIICHUE K
TPYAY, LEIeyCTPEMIICHHOCTD;

2) B mpy0o08oii c¢hepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JalibHEHIIIeH 00pa3oBaTeIbHOM U MPOPECCHOHATBHOMN TPACKTOPHUH;

3) B no3rHasamenbHoll {KOCHUMUBHOU, UHMENIEKMYAIbHOU) chepe — YMEHUE YIPABISITh CBOCH MO3HABATEIBHOM JACATEIILHOCTBIO.

Memanpeomemuvimu pe3yibmamamu sBISIOTCS:

1) ucnosb30BaHWE YMEHHM M HABBIKOB PA3JIMYHBIX BHIOB IMO3HABATEIBHON MEATCILHOCTH, NMPUMEHECHHH OCHOBHBIX METOJIOB
MO3HAHUS (CUCTEMHO-UH()OPMAIIMOHHBIN aHAIIN3, MOICTUPOBAHUE) JUTSI U3YUSHHSI PA3TUYHBIX CTOPOH OKPYXKAIOIIEeH IeHCTBUTEILHOCTH;

2) UCTIOJIb30BAHME ~ OCHOBHBIX ~ MHTEJUICKTYaJbHBIX  oOmepanuii: (HopMyaupoBaHHE THUIOTE3, aHAIW3 M CHHTE3, CPaBHEHHE,
0000111eHIe, CUCTEMATH3AIHS, BBISIBIICHHUE PUYMHHO-CIICJICTBEHHBIX CBSI3€H, OMCK aHAIOTOB;

3) yMeHHe TeHepUPOBaTh HJICH U ONIPEIENIATh CPEACTBA, HEOOXOUMBIC IS UX PeaTH3aliH;

4) yMeHue ONpPeIeIIATh [ENU U 33/1a4i JAeATSIbHOCTH, BRIOUPATh: CPEACTBA peaH3alliy 1eJId U IPUMEHATh HX Ha MPAKTHKE,

5) vcronb30BaHUEe PA3TUYHBIX HCTOYHHKOB JUTS MOJYYCHUS XUMUYECKOH MH(OpMAIMK, TOHUMAHUE 3aBUCHMOCTH COJICPKAHUS U
(dbopMbI ipeAcTaBneHUsT HHGOPMAIUH OT Iiefiell KOMMYHUKAIIUY U aipecaTa.

B oGnactu npeomemmuuix pezyniomamos u3ydeHrne XUMUH MPEIOCTABISIET YYCHUKY BO3MOKHOCTD Ha CTYIIEHU CPETHETO (TIOJIHOTO)
o011ero o0pa3oBaHus HAYYUTHCS HAa MPO(PUILHOM YPOBHE

1) B nosnasamenvhou cghepe:

a) JIaBaTh OIPEAEICHUS U3yYEHHBIM IIOHATUAIM;

0) ONMCHIBATh JEMOHCTPALIMOHHBIE U CAMOCTOSITENBHO MPOBEIECHHBIE YKCIIEPUMEHTHI, UCIIOJIB3Ys ISl ATOTO €CTECTBEHHBIN
(pycckuii, poiHOI) A3BIK U SA3bIK XUMUH;

B) OOBSCHATH CTPOCHHE U CBOMCTBA M3YUYEHHBIX KJIACCOB HEOPTaHUYECKUX U OPIraHUYECKUX COEAMHEHUN;

r) KJ1accu(UIIUPOBATh N3yUYeHHbIE OOBEKTHI U SIBICHUS;

1) HaO01aTh JIEMOHCTPUPYEMBIE U CaMOCTOATEIBHO MPOBOJMMBIE OIBITH, XMMHUYECKHE pEaKLWu, MPOTEKalollue B
IpUpOJIe U B OBITY;

e) UCCIIEI0BaTh CBOWCTBA HEOPraHUYECKUX M OPraHMYECKHUX BELIECTB, ONPENEIATh MX INPUHANICKHOCTb K OCHOBHBIM

KjlaccaM CO€IUHEHMI;



K) 000011aTh 3HAHUS | JIEIaTh 000CHOBAHHBIE BBIBOBI O 3aKOHOMEPHOCTSIX U3MEHEHHUS CBOMCTB BEIIIECTB;

3) CTPYKTYPHUPOBaTh Y4eOHYIO HH(POPMAITHIO;

1) HHTEPIPETUPOBATH HHPOPMAIUIO, TIOTYYSCHHYIO U3 IPYTHX UCTOYHUKOB, OIIEHUBAThH €€ HAYYHYIO JOCTOBEPHOCTS;

K) OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUUECKUX PEaKIUi, IPOTHO3UPOBATH BOZMOKHOCTh MX MPOTEKAaHUsI HA OCHOBE 3HA-
HHI O CTPOCHHUH BEUIECTBA U 3aKOHOB TEPMOJUHAMUKH;

1) 0OBACHATH CTPOEHUE aTOMOB 3JIEMEHTOB 1—4-T0 IEPHUOAOB C UCIOIB30BAHUEM JIEKTPOHHBIX KOHPUTYpaLlUii aTOMOB;

M) MOJIETTUPOBATh CTPOCHUE MPOCTEUIIUX MOJIEKYJT HEOPTaHUYECKUX U OPraHUYECKUX BELIECTB, KPUCTAJIIOB;

H) MPOBOJIUTH PACUYEThI 0 XUMUYECKUM (HOPMYJIaM U ypaBHEHUSIM;

0) XapaKTEepPU30BaATh U3yUYEHHBIE TEOPHUU;

I1) CAMOCTOATEIBHO JOOBIBATh HOBOE ISl €051 XMMUYECKOE 3HAHUE, UCTIONb3YS AJIS ATOT0 JOCTYIHbIE HCTOYHUKU UH(POpMAITUH;

2) B YEeHHOCMHO-OPUCHMAYUOHHOU chepe — TPOTHO3UPOBATh, AHAJIM3UPOBATh M OLICHHBATH IMOCICACTBUS IS OKPYKaroIlei
cpelbl OBITOBOM U MPOU3BOACTBEHHOMN AESITETFHOCTH YEIIOBEKA, CBSI3aHHOM ¢ mepepaboTKOi BEIIeCTB;

3) B mpy0osotl cghepe — CaMOCTOSITEIBHO IUTAHUPOBATh M MPOBOJUTH XUMHUYCCKUN IKCIIEPUMEHT, COOIIO/Iast TpaBuiIa 0€30MacHOM
paboThI ¢ BellecTBaMU U JTa0OpaTOPHBIM 000PYAOBAHUEM;

4) B chepe usuueckoll Kyibmypvl — OKa3bIBaTh MEPBYIO MOMOIIb MIPH OTPABJICHUSAX, OXKOTaX U JPYTUX TPpaBMax, CBS3aHHBIX C
BelIeCTBaMH U Ja00PaTOPHBIM 000PYIOBaHHEM.

B crannmapre mpoduIbHOTO YpOBHS CHCTEMa 3HAHMA O XUMHUYCCKUX 3JIEMEHTAX W CBOWMCTBAX UX COCAMHCHHM PACIIMPSCTCS U
yriayOnsieTcs Ha OCHOBE IMPEACTABICHHN O CTPOCHHMM BEIIECTBA, XMMHYECKON CBS3U U 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHYECKHX
peakiuii, pacCMaTPUBAEMbIX C TOYKU 3PEHUS XUMUYECKON KWHETUKH M XUMHUYECKOW TEepMOAMHAMUKHU. TeMm cambIM oOecrieunBaeTcst
MOATOTOBKA BBIMMYCKHUKOB IIKOJBI K MPOJIOJDKEHUIO 00pa30BaHUs B CPEIHUX CIIEIUANBHBIX U BBICIIUX YY€OHBIX 3aBEACHUAX, MPODUIH
KOTOPBIX MPEIyCMaTPUBAET U3YUCHUE XUMHH, U TTOCIeAyIoel MpodhecCHOHATBHOM IeITeTbHOCTH.

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «O011as U HeopraHudeckasi XuMHUsD» OTPaXKaroT:

c(OPMUPOBAHHOCTb MPEJICTABICHUN: O XUMHUYECKOW COCTABIIAIOIIEH €CTECTBEHHO-HAyYHOM KapTHHBI MUpa, POJIM XMMHUU B MO3HAHUU
SBIIGHUW TIPUPOIBI, B (POPMHPOBAHUHU MBIIUICHUS U KYIbTYpbl JTUYHOCTH, €€ (DYHKIMOHAIBHON TpaMOTHOCTHU, HEOOXOIUMOW JUIs
pelIeHNs MPaKTUYECKUX 3a]a4 U IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS! K CBOEMY 3/J0POBBIO U MPUPOTHON Cpelie;

BIIQJICHUE CHCTEMON XMMUYECKHX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOMOJAralOIIUe MOHATHS (XUMHUECKUN 3JIEMEHT, aTOM, U30TOIl, S-,
p-, d- sJeKTpOHHBIE OPOUTAIM aTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIH 00BEM, BAJIEHTHOCTH, JICKTPOOTPHUIIATEIIBHOCTD, CTECIICHB
OKHWCJICHUSI, XUMUYECKast CBs3h (KOBaJIeHTHAs, NOHHAs, METAJUTMYECKasi, BOJOPOAHAS ), KPUCTAIUIMYECKAST PEIIETKA, THITBI XUMHYECKUX
peakuuii, pacTBOp, AJNEKTPOIUTHI, HEDIIEKTPOIMUTHI, 3IEKTPOJUTUYECKAs AUCCOLUALMS, OKHUCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKON PEaKINK, XUMUUECKOE PABHOBECHE); TEOPUHU U 3aKOHBI (TEOPHS AIEKTPOIUTHYECKON TUCCOIHUAIINH, TIEPHUOIUUECKUIN 3aKOH
J. 1. MenneneeBa, 3aKOH COXpaHEHHUsI MAcChl BEIIECTB, 3aKOH COXPAHEHMS M MPEBPALLEHUS SHEPTUM MPU XUMUYECKUX PEAKIUAX),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUU S3bIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIWE€ B OCHOBE MOHUMAHMS TMPUUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKHX SBIIEHHH, (DaKTOJIOTHUECKHE CBEACHHSI O CBOWMCTBAX, COCTAaBe, MOJYUYEHHUU M 0€30MacHOM HCIOIb30BAHUU
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M TPAKTUUYECKOMN JEATEITHHOCTH YEIOBEKA;

cOpPMUPOBAHHOCTh yMEHHI BBIABIATH XapaKTepHbIE TMPU3HAKK TIOHATHUN, YCTaHABIMBATh WX B3aMMOCBS3b, HCIOIb30BATh
COOTBETCTBYIOIIME IMOHATHS IPU ONTMCAHUN HEOPTaHUYECKUX BELIECTB U UX MPEBPALICHUN;




c(hOPMUPOBAHHOCTh YMEHHH HCIOJIB30BaTh XUMUYECKYH) CHMBOJIMKY JJISI COCTaBJICHHs (DOPMYNT BEHICCTB W YPaBHEHUN XUMHYECKHX
peaknuii, cuctemaruieckyro HomeHkiatypy (IUPAC) u TpuBuaabHbIe Ha3BaHMS OTIEIbHBIX HEOPTaHMYECKHX BEIIECTB (YrapHbIH ras,
YIIICKUCIIBIN a3, aMMUaK, TaméHas H3BeCTh, HeTalIéHass U3BECTh, MUThEBAs COJIA, ITUPUT U JIPYTHE);

c(OPMUPOBAHHOCTh YMEHUN OMpPENEIsTh BAaJICHTHOCTb U CTENEHb OKHCIECHUS XUMHUYECKHX 3JE€MEHTOB B COCAMHEHHSX Pa3IN4YHOIO
COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBAJICHTHAS, HOHHAS, METAJUTMUECKasi, BOJIOPOIHAS) B COCTUHEHUSX, TUIT KPUCTAIUTHYECKON PEIIETKH
KOHKpPETHOTI'O BellecTBa (aTOMHasl, MOJIEKYJIApHas, HOHHAs, METaJUIMYeCcKas), XapakTep Cpelbl B BOJHBIX PacTBOpax HEOPraHUYECKHX
COCIUHCHMUI,

c(OpPMUPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPHUHAJJICKHOCTh HEOPraHMYECKUX BEIIECTB MO HMX COCTaBy K OIpeAeIEHHOMY
KJIACCY/TPYIIE COSAUHEHHH (IIPOCThIC BEIIECTBA — METAJUIBl M HEMETAJUIbI, OKCUJIbI, OCHOBAHUS, KUCIOTHI, aM(pOTEPHBIC THIPOKCH/IBI,
COJIN);

cOpPMHUPOBAHHOCTh YMEHHI pPACKpbhIBaTh CMBICT Tepuoandeckoro 3akoHa JI. M. MeHngeneeBa W JISMOHCTPHPOBATH €r0
CUCTEMAaTU3HUPYIOIIYIO, OOBSICHUTEIBHYIO i POTHOCTUYECKYIO () YHKITUY;

c(hOPMHUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh FICKTPOHHOE CTPOCHHUE aTOMOB XUMHUYECKUX 3JIeMeHTOB 1—4 nepruonos [lepuonndeckoii
cucTeMbl XxuMuueckux sneMentoB J[. M. MenzerneeBa, MCIOMb3ys MOHATHS «S-, P-, O-37€KTPOHHBIE OPOUTAIM», «IHEPreTHUCCKUE
YPOBHUY», OOBSCHATH 3aKOHOMEPHOCTH HM3MCHCHHS CBONCTB XMMHYECKHX DJJICMEHTOB M HMX COCIUHEHHWH IO TepuoaaM W TPyIIam
Ilepuonuueckoi cucrembl XuMuieckux 31nemeHToB JI. 1. Menaeneena;

c(OpPMHUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMHCHIBATH) OOIIME XMMHUYECKHE CBONCTBA HEOPTAaHMUYECKUX BEHICCTB PA3IMYHBIX
KJIACCOB, TMOATBEPKIAaTh CYLIECTBOBAHME TE€HETHYECKOW CBSI3M MEXKAY HEOPraHMYEeCKHMMH BEIIECTBAMU C IIOMOIIbIO YpaBHEHUH
COOTBETCTBYIOIIUX XUMUICCKUX PEAKITUH;

c(hOPMHUPOBAHHOCTh YMEHHS KJIAcCU(UIIMPOBATh XMMHUYECKHUE PEAKIIMH 0 PA3IUYHBIM MpHU3HAKaM (YUCIY U COCTaBY pEarupyromnx
BEIIECTB, TEIUIOBOMY J((eKTy peakiuu, HW3MCHCHHIO CTENEeHEH OKHCICHUS 3JIEMEHTOB, OOpPaTHMOCTH pEaKIHH, YYaCTHIO
KaTaau3aropa);

c(OPMUPOBAHHOCTh YMEHHM COCTaBIISATh YPABHCHHUS PEAKIUH Ppa3IUYHBIX THUIIOB, TIOJHBIC W COKPAMIEHHBIC YPABHCHHS PEaKIUui
HMOHHOTO 00MEHa, YUUTHIBAsI YCIOBHS, MPU KOTOPBIX 3TH PEAKIINH UIYT A0 KOHIA;

c(OPMHUPOBAHHOCTh YMEHUU MPOBOJUTH PEAKIMH, MOATBEPKIAIONINE KAYSCTBCHHBIH COCTAB Pa3IMYHBIX HEOPTaHWYECCKUX BEIIECTB,
pacrmo3HaBaTh OMBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTaHUUYECKUX BEIIECTB;

chOpPMUPOBAHHOCTh YMEHHUI pacKpbIBaTh CYIIHOCTh OKHUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUN TMOCPEICTBOM COCTABICHUS
AJIEKTPOHHOTO OaJlaHCa ITUX PEaKInii;

c(hOPMHUPOBAHHOCTh YMEHUHN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMU OT Pa3IMYHBIX (AaKTOPOB; XapaKTep CMEUICHUS
XUMHYECKOTO PABHOBECHS B 3aBHCHMOCTH OT BHEIIHETo Bo3eicTBus (mpuHItun Jle [llaTense);

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMHUYECKHE TMPOIECCHI, JISKAIIME B OCHOBE MPOMBIIIICHHOTO MOJYYCHUS CEpPHOM
KHCIIOTHI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH IPEICTABICHUN 00 OOIMMX HAYYHBIX MPUHITUIAX W DKOJOTHYECKUX IMpoliIemMax
XUMHYECKOTO TIPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHHH MTPOBOIMTH BBIYUCIICHHSI C HCIIOIH30BAHUEM TTOHITHS «MacCOBas JIOJIS BEIIECTBA B PacTBOPE», 00BEMHBIX
OTHOIICHUH Ta30B MPU XUMHUUYECKUX PEAKIUAX, MACCHI BEIIECTBA MK 00BhEMA Ta30B MO U3BECTHOMY KOJIHYECTBY BEILIECTBA, MACCE MU



00bEMY OJIHOTO U3 YYaCTBYIOIIUX B PEaKIMU BEIIECTB, TEIUIOBOTO 3(dekTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHMS MacChl BEILECTB,
IIPEBpAILEHHs] U COXPAaHEHUS SHEPTUH;

c(OPMHPOBAHHOCTh YMEHUU COONIONATh MpPaBUiIa IOJIB30BAHUS XUMHUYECKON MOCYIOH M JabOopaTOpHBIM OOOPYIOBaHUEM, a TaKKe
IIpaBUiIa OOpAIEHHs C BEIECTBAMU B COOTBETCTBUH ¢ HHCTPYKLUSAMMU I10 BBIIIOJHEHUIO J1a00PATOPHBIX XUMUUECKUX OIBITOB;
c(OPMHPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBHITIOIHATH XUMHYECKHHA 3KCIIEPUMEHT (pa3iiokeHue MepoKCHIa BOJIOPOIa B IPUCYTCTBUH
KaTajn3aropa, Olpe/ielIeHue Cpebl pAaCTBOPOB BEILECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (DAKTOPOB Ha
CKOpPOCTh XMMHMYECKOW pEaKIMH, pEakMi MOHHOro oOMEeHa, KaueCTBEHHbIE peaklUuu Ha Cyib(ar-, KapOoHAT- U XJIOPUI-aHUOHBI, HA
KaTUOH aMMOHUS, pellieHHe SKCIIEPUMEHTAIbHbIX 33a4 o TeMaM «MeTabl» u «HeMeTtauiby) B COOTBETCTBUM € IPABUIAMU TEXHUKHU
0€30macHOCTH TpU OOpaIleHUH C BEIeCTBAaMH M Ja0OpaTOPHBIM 00OPYIOBaHHMEM, IPEACTABISATh PE3yAbTaThl XUMHUYECKOTO
HKCIEpUMEHTa B (JOpPMeE 3aIIUCH YPAaBHEHHUH COOTBETCTBYIOIUX PEAKIMNA U (POPMYIUPOBATh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;
c(OPMHPOBAHHOCTh YMEHHUI KPUTHYECKU aHAIM3UPOBATh XMMHUYECKYI0 HH(DOPMAIHIO, TOTYyYaeMyI0 U3 pa3HbIX UCTOYHUKOB (CpeicTBa
MaccoBOM KOMMYHUKaIK, IHTepHET U 1pyrux);

cpOpMUPOBAHHOCTh YMEHHH COOIIOATh MpaBHiIa 3KOJIOTHYECKH IEJIECOO0PA3HOrO MOBEACHUS B OBITY M TPYAOBOH NEATEIBHOCTH B
LEJIAX COXPAHEHUs CBOETO 3/10pOBbSl M OKpY’Karolleld MPUPOJHOM Cpesbl, OCO3HABaTh ONACHOCTb BO3JCHCTBUS HA KMBbIE OPraHU3MbI
OTIpeNIeNIEHHBIX BEIIECTB, MOHUMAsi cMbIca mokaszarens [1/IK, moscHsATs Ha mpuMepax CrocoObl YMEHBIICHUS W MPEAOTBPALICHUS HX
BPEJIHOTO BO3ACUCTBUS Ha OPraHU3M UEJIOBEKa;

IUIE 00Y4YaIONIMXCSl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBbS: YMEHHE NMPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJax
MIO3HAHUS BEIIECTB U XMMUYECKUX SIBICHUI;

IUISL CJIETIBIX M CIA0OBUAAIIMX OOYYAIOIIMXCSA: YMEHHE MCHOJIb30BaTh pelbeHO-TOUEUHYI0 cucTeMy obOo3HaueHuit JI. Bpains mis
3aMUCH XUMUYECKHX (OPMYIL.

TPEBOBAHMUS K YPOBHIO ITIOAI'OTOBKMU yuenunkos 3a kypc xumnuu 11 kiacca (0a30Bblii ypoBeHb)

B pezynomame uzyuenus xumuu yueHUK 00JHCeH 3HAMD.

BAKHEWIIINE XUMHUUYECKUE TTOHATHUS: BEIIECTBO, XUMUUECKHI JIEMEHT, aTOM, MOJIEKYJla, OTHOCUTENbHAs aTOMHAsl Macca, OTHOCUTENIbHAs
MOJ'IGKYJ'IFIpHaFI Macca, HOH, &]’IJ’IOTpOHI/IH, HU30TOIIbI, XUMHUYCCKasl CBA3b, QHGKTpOTpI/IHaTeHBHOCTB, BAaJICHTHOCTb, CTCIICHb OKHCIICHUA,
BEILIECTBA MOJIEKYJSIPHOTO U HEMOJEKYJSIPHOTO CTPOEHUS, 3JIEKTPOJIUT, HEINEKTPOJIUT, PACTBOP, SJIEKTPOJIUTHUECKAS AUCCOLMAIIMS,
OKHUCIIUTEh, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJICHHE, TEIIOBOM d((HEeKT, CKOPOCTh XUMHUYECKON peakluu, KaTalus,
XUMHUYECKOE PaBHOBECHE;

OCHOBHBI€ 3aKOHBI XUMHUU: 3aKOH COXPAHEHUsI MAaCChl BEIIECTB, 3aKOH MMOCTOSIHCTBA COCTaBa BEUIECTB, NEPUOIUYECKHUIA 3aKOH.

OCHOBHBIE TEOPHH: TCOPHUS MIEKTPOTUTHICCKON JUCCOIIUAIIAH.

BA)KHEMWIILIE BEILIECTBA U MAaTepUallbl: OCHOBHBIE METAJLIBI U CILIABBI; CEPHAs!, COJIsIHASA, a30THASI KUCJIOTHI; €TI0, aMMHAK;

ymems.

HaspiBaTh BemiecTBa 1o TPUBUATBHON W/WIIA MEXIYHAPOAHONH HOMEHKIIATYPE;

OHpe)IeJ'ISITI)Z BaJICHTHOCTBb M CTCIICHb OKHCJICHUS DJICMCHTA, THUII XHMI/I‘IGCKOf/i CBs3H, OKUCIIUTEIIb U BOCCTAaHOBUTCIIb,

XapaKTepU30BaTh: JIEMEHTHI MaJbIX MEPUOJIOB N0 X mojoxeHuto B [ICXD; olmme XxuMU4Yeckre CBOMCTBA KJIACCOB HEOPTaHMUECKHUX
COEIMHEHN];
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OOBSICHSITh: TIPUPOY XUMHYECKOH CBsI3M (MOHHOM, KOBAaJICHTHOW, METAJUTMUECKOH), 3aBHCUMOCTh CKOPOCTH XMMHUYECKOW PEaKIuu W
MOJIOKEHUS XMMHUYECKOT0 PABHOBECHS OT Pa3IMUHBIX ()aKTOPOB;

BBHITIONTHATh XUMUYECKUI SKCIIEPUMEHT Ha paclo3HaBaHUE XJIOPHA-UOHOB, CyIb(aT-HOHOB, KapOOHAT-aHMOHOB, MOHOB aMMOHUS,
katroHoB kene3a (II) u (I1I)). Onpenensts 6€M0K, TIIOKO3Y, TITUIEPUH 0 XapaKTePHBIM CBOMCTBAM;

MIPOBOUTH CAMOCTOSITEIBHBIN MTOUCK XUMHUYECKONH MHPOPMAITUH C UCIIOJIb30BAHUEM PA3IMYHBIX HCTOYHHUKOB;

Hcnonvzoeams npuobpemennvie 3HAHUA U YMEHUS 8 NPAKMUYECKOLU 0esiMeNbHOCMU U NOBCEOHEBHOU HCUSHU OJIA:
OOBSICHEHUS] XUMHUECKHUX SIBJICHUH, IPOUCXOIALIMX B IPUPOJIE, OBITY U HA IPOU3BOJICTBE;

OIpeIeTICHUSI BO3MOKHOCTH MPOTEKAHNS XUMUUECKUX PEAaKLIMM B Pa3JIMYHBIX YCIOBMIX U OLEHKH UX IIOCIIECICTBUN;
9KOJIOTUYECKH IPAMOTHOIO ITIOBEAEHUS B OKPYKAIOLICH Cpele;

OLICHKH BJIMSIHHSI XUMHYECKOTO 3arpA3HEHUs OKPYKAIOIIEH Cpe/ibl HA OPraHU3M YEJI0BEKa;

0e301acHOro 0OpalleHus ¢ TOPIOYUMH U TOKCUYHBIMU BEIIECTBAMHU, J1a00paTOPHBIM 000pYy1I0BAHUEM;
IIPUTOTOBJIEHUS PACTBOPOB C OIPE/IETICHHON KOHIIEHTpAIMel B ObITY U Ha IPOU3BO/ICTBE;

KPUTEPHUH OLICHKU JOCTOBEPHOCTH XMMUYECKOHN MH(OpMAIMH, TOCTYHAIOIIEN U3 pa3IMYHbIX HCTOUHUKOB.

Conep:xkanue yueOHoro npeamera « Xumus» 11 kiace

3a ocHOBY B3fTa Iporpamma Kypca xumun amst X— X1 kimaccoB o0meo0pa3oBaTenbHBIX yapexaeHuit (6a3oBeiii ypoenb) O.C. ['abpuensHa u
CrangapT cpeaHero o0Iiero oopa3oBaHusi 0 XuMHUM (0a30BbIN ypoBeHb) ¢ yuétom ®OPII 2023 u koHIenIMK npenoaaBaHus npeamMera « XuMHs» Ha
ypoBHe COO.

Tema 1. CTpoenue atoma u nepuoanyeckuii 3axoun JI. U. Menneneena (3 4.).

Ocnosnvie ceedenuss 0 cmpoenuy amoma. SIApo: MpOTOHBI M HEUTPOHBI. M30TONBI. DIEKTPOHBI. DJEKTPOHHAs 000J04YKa. DHEPreTHIECKU
ypoBeHb. OCcOOEHHOCTH CTPOSHUS IEKTPOHHBIX 000JI0OUEK aTOMOB AJIEMEHTOB 4-T0 M 5-TO TIeproJIOB epuoAndeckoit cuctemsl [|. . Menzaeneesa
(mepexomHbIx smeMeHTOB). [loHsATHE 00 OpOUTANAX. S- M P-OpOUTAIN. DIIEKTPOHHBIE KOHPUTYPAIIUU aTOMOB XHMHYECKUX JIIEMEHTOB.

THepuoouuecxuii 3axon /[. M. Mendeneesa 6 ceeme yuenust 0 CmpoeHuu amomd.

Otkpeitue [I. U. MenaeneeBbM mepuoanyeckoro 3akoHa. llepuoanueckas cucrema xumudeckux sjiementoB J[. M. MenneneeBa -
rpaduyeckoe OTOOpaKEHHE MEePUOINIECKOro 3aKoHa. DU3HYECKUil CMBICT TIOPSAKOBOTO HOMEpa 3JeMEHTa, HoMepa Mepruojia U HoMepa TPYIIIIHL
Banentasie anexTpoHsl. [IpHarnHel N3MEHEHUS! CBOWCTB 3JIEMEHTOB B IIEpHOIaX U TPpyImax (TJIaBHBIX MOATPYIIax).

[Tomoxenne Bogopoia B IEPHOTUIECKON CHCTEME. 3HAUeHNE MTEPHUOTUIECKOT0 3aK0HA U IEPUOINIECKON CUCTEMbBI XUMHUYECKHX 3JIEMEHTOB /.
W. MenpaeneeBa 15 pa3BUTHS HAYKU U IOHUMAHUS XUMUYECKON KapTUHBI MUPA.

3HaTh:

OCHOBHBIE XHMHYECKHE TIOHSITHS: BEIECTBO, XHMUYECKHII IIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHAs aTOMHAs U MOJIEKYJISIpHAst Macca, HOH, U30TOTI,
MEPUOANYECKUI 3aKOH.
YmMmeTs:
Ha3bIBaTh: BEIMIECTBA 10 “TPUBUATILHON M MEXKIYHAPOTHON HOMEHKIATYpE.
OTIPEETIATH: 3apsa/] HOHA.
XapaKTepU30BaATh: HIEMEHTHI MAJIbIX IIEPUOJIOB MO UX nonoxkeHuto B [1C.
MIPOBOINTH: CAMOCTOSITEIHBIN TMOMCK XHMHUYECKOW HWH(OPMAIMU C WCIOJIB30BAHUEM PA3IHYHBIX HCTOYHHUKOB.



» Hcnonb3oBaTs MprOOPETEHHBIE 3HAHUS M YMEHHS B IPAKTHUECKOM AEATEIHHOCTH 1 TOBCETHEBHON JKU3HH.
Jemoncrpanun. Paznuunsie popMbl epHOAMYECKON CUCTEMBI XUMUUeckuX anemenToB Jl. 1. Menzaeneesa.
JlaGopaTtopHublii onbIT. 1. KoHCTpyHpOBaHHe EpHOAMYECKON TaOIHUIIBI SJIEMEHTOB C UCIIOB30BAHUEM KapTOUEK.

Tema 2. Ctpoenue Bemectsa (10 4.)

Honnas xumuueckasn cenzv. Karnonsl n annonsl. Knaccugukaius moHoB. MoHHbIE KpucTauTMYeckue perierku. CBOWCTBA BEIIECTB C ATHM
THIIOM KPUCTAJUTHIECKUX PEIIETOK.

Kosanenmnas xumuueckas c6s36. DIEKTPOOTPUIIATEIILHOCTE. [loysipHas u HemosApHas KOBaJieHTHBIC CBs3H. J(umonb. [loaspHOCTE CBS3W U
MOJIAPHOCTh MoOJIeKyJibl. OOMEHHBIH M JIOHOPHO-AaKIICNITOPHBI MEXaHU3Mbl OOpa30BaHUS KOBAICHTHOW CBsI3U. MOJEKYISPHBIE M aTOMHBIC
KpHUCTaJUTHYECKHE permeTKH. CBOMCTBA BEIIECTB C 3TUMH THIIAMHU KPHUCTAUTMIECKUAX PEIIETOK.

Memanauueckan xumuueckas cea3b. OCOOCHHOCTH CTPOCHHS aTOMOB METaJUIOB. Merauindeckass XMMHUYecKas CBSA3b M MeTajuIndecKas
KpUCTaJUIHuecKas perierka. CBONCTBA BEIISCTB ¢ TUM TUIIOM CBSI3H.

Booopoonass xumuueckass cés13b. MeKMOJNEKYISIpHAsS W BHYTPUMOJICKYJIIpHAs BOJOPOJHAS CBsI3b. 3HAYCHHE BOJOPOTHOW CBSI3U IS
OpTaHHU3AIHNU CTPYKTYP OHOIIOINMEPOB.

Honumepor. TlnacTMacchl: TEPMOIUIACTHI U PEAKTOIUIACTBI, MX MPEACTABUTEIM M NPUMCHECHUE. BoJsiokHA: MpuUpoaHbIC (PacTUTEIIBHBIC U
)KI/IBOTHI)IC) U XUMHUYCCKUC (I/ICKYCCTBCHHLIC u CI/IHTGTH‘{CCKI/IC), HX IPEACTABUTCIIN U IPUMCHCHUC.

T'azoobpasnoe cocmosanue eujecmsa. Tpu arperaTHBIX COCTOSHUS BOABI. OCOOCHHOCTH CTpPOEHUS Ta30B. MOISpHBIN 00beM ra3000pa3HbBIX
BEIIIECTB.

[Tpumepst Ta3000pa3HBIX MPUPOTHBIX CMECE: BO3AYX, MPUPOIHBIN ra3. 3arps3HeHne atMocepsl (KHUCIOTHBIE TOKIH, TApHUKOBEIH 3 deKT)
u 6oprOa ¢ HuM. IIpencraBuTenu ra3o00pa3HBIX BEUIECTB: BOIOPOJ, KHCIOPO, YIIIEKHCIBINA ra3, aMMHaK, 3TWieH. VX nonydenne, coOupanne u
pacro3HaBaHUeE.

JKuoxoe cocmosinue eeujecmsa. Bona. IlorpeOneHue BOAbI B OBITY M Ha NPOM3BOJACTBE. JKECTKOCTH BOJBI M CHOCOOBI €€ yCTpPaHCHUS.
MI/IHepaJ'ILHBIe BOJIbI, X HCIIOJIB30BAaHUEC B CTOJIOBBIX 1 He‘IeGHBIX eJsx.

Kuakue KpUCTaIBI U KX IPUMEHEHHE.

Teepooe cocmosnue eewjecmsa. AmMopdHBIE TBEpAbIe BEIIECTBA B MPUPOAEC W B KU3HU 4YEJNOBEKA, WX 3HAYEHHE W TPUMEHEHHE.
Kpucraminueckoe cTpoeHHE BELIECTRA.

Hucnepcuvie cucmemul. llonstue o qucnepcHeIx cuctemax. JucrepcHas dasza u qucrepcronHas cpefa. Kinaccudukariysi TMCEepCHBIX CHCTEM
B 3aBUCHUMOCTH OT arperaTHOr0 COCTOSHUS IUCIEPCHOW Cpeibl W IUCIEPCHOHHOU (asbl. I'pyOoaucepcHble CUCTEMBI: SMYILCHHU, CYCHEH3UH,
a’pO30JIH.

ToHKOUCTIEPCHBIE CHCTEMBI: T€JIU M 30JIH.

Cocmas gewgecmsa u cmeceti. BeliectBa MOJIEKYIJISIPHOTO U HEMOJICKYJISIPHOTO CTPOEHWsI. 3aKOH MTOCTOSIHCTBA COCTaBa BEIIECTB.

[onsiTve «10Jis» M €e Pa3sHOBUIAHOCTH: MaccoBas (J0JIS 3JEMEHTOB B COCIWHEHHMH, JOJS KOMIIOHEHTa B CMECH - JOJS HpUMeEceH, IoJis
PACTBOPEHHOI'O BEIIIECTBA B pacTBOPe) U 00beMHast. J0Jis BbIX0/1a IPOAYyKTa PEaKIMU OT TEOPETUIECKH BO3MOXKHOTO.

3HaTh:

» TOHATHE XUMHUYCCKOW CBSI3U, TCOPHUIO XUMHUYCCKOW CBSI3H.
» OCHOBHBIC XUMHUYECKHE MOHSATHUS: PACTBOPBI, JICKTPOIUT, HEIJICKTPOJIHT.

YMerth:
» Ha3bIBaTh: BEIIECTBA I10 “TPUBHAJILHOW M MEXKIyHAPOIHOW HOMEHKIIATYypE.
»  OIpeneNsiTh: TN XUMHYECKOH CBSA3U B COCTUHCHUSX.
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OOBSICHATH: MPUPOLY XUMHUECKOH CBsI3U (MOHHOM, KOBaJICHTHOM, METAJUTHYECKOM).

MTPOBOJIUTh; CAMOCTOSITCIIBHBI TMOMCK XWMHUYECKOW HWH(OPMAIUU C HWCIOJIh30BAHHEM Pa3IHUYHBIX HCTOYHHKOB.

Hcnonp3oBaTh npuoOpeTeHHBIC 3HAHUS U YMEHUS B IPAKTUYCCKON JCSITEILHOCTH U TTOBCETHEBHOM KU3HMU.

MIPOBOJINTH: CAMOCTOSITEIBHBIN TMOWCK XHMHUYECKOW WH(MOPMAIMUd C WCIOJIB30BAHHEM PA3IMYHBIX HWCTOYHHKOB.

Hcnonbs3oBaTh NpUOOPETCHHBIC 3HAHUS U YMEHUS B TIPAKTUUECKON EATEIIEHOCTY U TIOBCETHEBHOW KU3HU ISl IPUTOTOBIICHUS PACTBOPOB 3a/IaHHON
KOHIICHTPAIMK B OBITY W HA MPOU3BOJICTBE; JUIsl ONMPEACICHUS BO3MOXKHOCTH MPOTEKAHUS XUMHYCCKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSAX U
OLICHKHU UX MOCHEACTBHM.

JdemoncTpanun. Mojens KpUCTAUIMYECKOH pemieTku xjopuaa Hatpus. OOpaslbl MUHEpPAIOB C MOHHOW KPHUCTAIUIMYECKOH PeIeTKOM:
KallbIIUTa, TamuTa. MoJenn KpUCTaJUIMYeCKNX PEHIETOK «CyXOro Jibaa» (WM moja), anMasa, rpadura (wim kBapra). Moaens monekynsl JJHK.
O6pasubr mmactMmace ((heHomodopmanbAeTUAHbIE, MONWYpPETaH, MONMUATHIICH, TOJUIPONHIICH, MOJWBUHIWIXIOPHI) M u3Aenus u3 Hux. OOpasimpl
BOJIOKOH (IIEPCTh, IICNIK, alleTaTHOE BOJIOKHO, KamlpOH, JIaBCaH, HEHJIOH) M u3aeiaus u3 Hux. OOpaslbl HEOPraHWYEeCKHX IOJUMEpPOB (cepa
MJI1aCTUYCCKas, KBapl, OKCUI aJJFOMHUHUSA, IMPUPOAHBIC aJ'IIOMOCI/IJII/IKaTI)I). MOI[GIH) MOJIAAPHOT'O O6’b€Ma ra3oB. TpI/I arpe€raTHblX COCTOSAHHA BOJBI.
OO0pasibl HAaKWTK B YallHUKE U TPyOaxX MEHTPaATFHOTO OTOIUIeHHs. JKECTKOCTh BOMBI U CITOCOOBI ee ycTpaHeHus. [Ipubophl Ha KUAKUX KpHUCTaIDIaX.
OO0pas3iibl pa3IMYHBIX TUCIICPCHBIX CHCTEM: 3MYJIbCUH, CYCIICH3HH, a’po3oJieH, renelt u 3oiei. Koarymsaus. Cunepesuc. D dext Tunmans.

JlaGopaTopHble onbIThI. 2. OmnpejeleHne TUIMA KPUCTAUIMYECKON pEHIETKH BEIEeCTBa M OMHCaHHE ero CBOMCTB. 3. O3HakoMIIeHHE C
KOJUIEKIMEH IOJIMMEPOB: IUIACTMACC U BOJIOKOH, W U3Jenaus U3 Hux. 4. VcnelTaHue BOJbI HAa JKECTKOCTh. YCTPAHEHHE XECTKOCTH BOIBI. 5.
O3zHaKOMIJIEHHE C MUHEPATBHBIMHU BoJlaMu. 6. O3HAKOMIIEHHE C TUCTIEPCHBIMA CUCTEMaMHU.

MpakTnyeckas padora Nel. [lonyuenue, cobupanue u pacnosnaganue 2a3os.

Konmponvnaa paooma Nel no meme: «Cmpoenue gewjecmsay.

Tema 3. Xumuuyeckue peakuuu (64.)

Peaxyuu, udywue Oe3 uzmenenusi cocmaga 6ewjecms. AJIIOTPONUS W aJUIOTPOIHBIE BHUIOW3MEHEHUs. [IpUYMHBI aJUIOTPONIMM HAa MpHMEpe
MoudHuKauui KUcIopoaa, yriaepoaa u ¢pocdopa. O30H, ero buonoruyeckas posb. M3omepsl U n3omepusi.

Peaxyuu, uoywue c uzmenenue cocmaga eewjecmeéq. Peakuym COEOMHEHHs], PA3JIOXKEHUS, 3aMEIICHUS U OOMEHa B HEOPraHWYeCKOW W
OpraHNYEeCKOW XMMHUHU. Peakuuu 3K30- U dHAOTepMHUYECKHEe. TermnoBoi 3(h(eKT XMMUYEeCKOW peaki U TEPMOXUMHUYECKHE ypaBHEeHUs. Peakiyn
TOpPEHMs], KaK YaCTHBIHN cIydail SK30TEPMHUYECKUX PEAKIIUH.

Ckopocmb xumuyeckoti peaxyuu. 3aBUCUMOCTb CKOPOCTH XHUMHMYECKOM peakUUH OT MPHUPOJBl PEarnpyroluX BELECTB, KOHLEHTpAIUH,
TEMIIEPATypBbl, IUIOLIAJH [IOBEPXHOCTH COIIPUKOCHOBEHUS U KaTan3aropa. Peakunu romo- u rereporeHssle. [IoHaTHe 0 KaTannse U Karaaus3aTopax.
depMeHTHI Kak OMONIOTHYECKHe KaTalTN3aTophl, 0COOCHHOCTH HX (DYHKIIHOHHPOBAHHS.

Obpamumocms  xumuyeckux peaxyuti. HeoOpatumble n oOpatumble XxuMuueckue peakuuu. COCTOSHHE XHMHYECKOIO PaBHOBECUS [UIS
00paTUMBIX XUMUYECKUX peakiuii. CriocoObl cMEIeHHsT XHMUYEeCKOTO paBHOBECHS HAa TIpUMepe chHTe3a aMmMuaka. [loHsTHe 00 OCHOBHBIX HayYHBIX
[pUHIMIAX IPOU3BOCTBA HA IPUMEPE CUHTE3a AMMUAKa WU CEPHOM KUCIIOTHI.

Ponv 60061 6 xumuueckoii peaxyuu. VIcTHHHBIE pacTBOPBI. PacTBOpUMOCTD 1 KiaccH(UKalMs BELIECTB 110 3TOMY NPHU3HAKY: PACTBOPHMEIE,
MaJIOpaCTBOPUMBIE U HEPACTBOPUMBIE BEILIECTBA.

ONEeKTPONUTHl W HEIEKTPONHTHL. ODIEKTPOIUTHYECKass auccouuanus. KHCIoThl, OCHOBaHMS M CONM C TOYKH 3PEHHS TEOPUH
3JEKTPOJIMTHUECKOHN TUCCOLUALIH.

XHUMHUYECKHEe CBOMCTBAa BOJBI; B3aUMOACHCTBHE C METaJUIAMH, OCHOBHBIMH M KHCIIOTHBIMH OKCHIAMHM, DPa3JIOKeHHE U oOpa3oBaHHE
KPUCTAJUIOTUAPATOB. Peaknuy ruipatanii B OpraHM4ecKOi XUMHH.
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Tuoponuz opeanuneckux u neopeanuyeckux coeounenuti. Heodpatumerid rumpoian3. OOpaTuMBId THAPONH3 colield. [ uaponn3 opraHudIecKux
COEIMHEHMH M €ro MpaKkTU4eCKoe 3HaueHHUe AJS MOJMYy4YeHMs THAPOJIM3HOIO CIUpTa U Mbula. buonornueckas ponb TMApONN3a B IUIACTUYECKOM U
SHEPTEeTHYECKOM OOMEHE BEIIECTB M SHEPTUH B KIICTKE.

OxucnumensrHo—eoccmarnogumenshule peakyuy. CteneHs okuciaeHusa. OnpeneneHne CTeneHy oOKUcaeHus no ¢popmyne coenunenus. [lonsatue
00 OKHCIINTENFHO-BOCCTAHOBUTENBHBIX peakuusax. OKUCIEHNE U BOCCTAHOBJICHHUE, OKUCIUTENIb U BOCCTAHOBUTEb.

Onekmpoaus. DAEKTPOIN3 KAaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN IpoLEcC. DNEKTPOJIN3 pacIulaBOB U PacTBOPOB HA NpUMEpPE XJIOpHIA
HaTpusl. [IpakTudeckoe npuMeHeHHE EKTPOIN3a. DIEKTPOITUTHUECKOE TIOITyYEeHUE AIFOMUHHUA.

3HaTh:
OCHOBHBIE XMMWYECKHE TOHITHUSA: 3JIEKTPOJIUT, HEIIEKTPOIUT, AIEKTPOIUTHYECKAs IUCCOLMAIUS, OKHUCINTEIb, BOCCTAHOBUTENb, OKHCJIECHHE,
BOCCTaHOBJIEHHUE, TEMJIOBOH 3PPEKT peakuy, CKOPOCTh XMMUYECKOH PeakLny, KaTalu3, XAMUIECKOEe PaBHOBECHE.

YMmeTs:
Ha3bIBaTh: BEIIECTBA [0 “TPUBUATBHON M MEXKIYHAPOTHONM HOMEHKIATYpE.
OTIpE/IETIATh: XapaKTep Cpebl B BOJHBIX PACTBOPAX, OKUCIUTENb, BOCCTAHOBUTEIb.
OOBSICHATH: 3aBUCUMOCTb CKOPOCTH XMMUYECKUX PEAKLUH U TOJI0KEHUS] XUMUYECKOT0 PABHOBECHS OT Pa3IM4HbIX (PAKTOPOB.
MPOBOJUTE: CAMOCTOSITEIBHBIA TMOUCK XHUMUYECKOH HH(POpPMAalUU C KCIOIb30BAHUEM pPAa3IMYHBIX HCTOYHHKOB.
Hcnonb3oBaTh NMpHOOpETEHHBIE 3HAHUS M yYMEHUS B TNPAKTHYECKOH NEATENHHOCTH W TOBCETHEBHON >KU3HHM Ui OOBSCHEHUS XUM. SIBJICHUH,
MPOUCXOSIIUX B OBITY U Ha MIPOU3BOJCTBE, U IS SKOJIOTUYECKU TPAMOTHOT'O MOBEACHUS B OKPYKAIOLICH Cpesie, a TAaKXKe AJISl OLCHKH BIMSHUS XUM.
3arpsi3HEHMS] OKPYXKAIOLICH Cpeibl HAa OPraHU3M YeJOBEKa M APYTHE JKUBBIC OPraHU3MBI, [UIS OXPaHbl OKPY’Karolledl cpelbl OT MPOMBIIIJICHHBIX
OTXO/JIOB.

Jdemoncrpanuu. [IpeBpamenne kpacHoro ¢gocdopa B Oenpiil. O30HaTOp. Moaenn MojeKyn H-OyTaHa U M300yTaHa. 3aBUCHMOCTb CKOPOCTH
peakuMyd OT NPUPOABI BEIIECTB Ha NpUMEpEe B3aMMOJCHCTBUS PACTBOPOB PAa3IMYHBIX KHUCIOT OAWHAKOBOM KOHLEHTPALMU C OZMHAKOBBIMHU
rpaHyjaMH IMHKA W B3aUMOJIEHCTBHUS OJMHAKOBBIX KYCOYKOB Pa3HBIX METAJUIOB (MarHus, IIMHKA, JKeJe3a) C CONIAHOM KucioToi. BzaumoneiicTeue
pPacTBOPOB CEPHOI KUCIOTHI C paCTBOPAMH THOCYJIb(aTa HATPHsI Pa3IMYHON KOHIICHTPAIIMU U TeMIlepaTypbl. Mojienb KUMsiero cios. Pasnoxenne
MEpOKCHIa BOJOPOaA C IOMOIIBI0 KaTtanu3zaropa (okcuaa mapranua (IV)) u xaranassl celporo msica u ceiporo kaprodens. [Ilpumepsr HeoOpaTUMBIX
peakumid, UIyIMX ¢ 0oO0pa3oBaHUEM OCalKa, raza WiId BoAbl. BiammozedcTBue nautusi M Hatpus ¢ Bonou. llomyuenue oxcuma docdopa (V) u
pacTBOpeHHe €ro B BOJIE; UCIBITAHUE TOJYYEHHOTO pacTBopa JakmycoM. OOpasisl KpUCTaIOTHIpaToB. VcbITaHue pacTBOPOB 3IEKTPOIUTOB U
HEDJICKTPOJIUTOB HAa MPEIMET IUCCOLHMALUH. 3aBUCHMOCTh CTEHNEHU 3JIEKTPOIUTHYECKOW IMCCOLHMALUM YKCYCHOH KHCIOTBI OT pa30aBiICHUS
pactBopa. I'maponu3 kapbuna kanpuus. I'maponus xkapOOHATOB MIETOYHBIX MeTauioB M HUTparoB mmHKa win cBuHna (II). Ilomydenue wmbuia.
[Ipocreiinme OKHCIUTENFHO-BOCCTAHOBUTEIILHBIE PEAKIIUH; B3aMMOJICHCTBHE IIMHKA C COJSTHOM KHCIOTOH M jKeye3a ¢ PacTBOPOM cynbdaTta Meau
(IT). Monens anexrponuzepa. Moenb 3IeKTPOIN3HON BaHHBI AJIs TOTYUYSHHS aTFOMIUHHMSL.

JlaGopaTopHble onbIThbl. 7. Peaknus 3aMemieHuss MEIU JKEIE€30M B pacTBOpe MEAHOro Kymopoca. 8. Peakuuu, maymume ¢ oOpa3oBaHueM
ocanka, raza u Bogsl. 9. Ilomydenme Kuciopoza pasioXeHHEM IMEepPOKCHIa BOJOPOAA C MOMOIIpI0 okcuaa Mapranma (IV) m kartamasel ceIporo
kaptodens. 10. [Tomyuenne BoJOopoaa B3aUMOACHCTBIEM KUCIOTHI ¢ IMHKOM. 1 1. Pa3nuyHble cityyan THIpoIM3a coyeH.

Tema 4. BemiecTBa u ux cBoiicTsa (10 4.)

Memannvl. B3anMoeiicTBie METALIOB ¢ HEMETAJUIAMHE (XJIOPOM, CEPOH M KUCIOPOIOM). B3anmMoaeCTBIE MEIOYHBIX U MEI0YHO3EMETHHBIX
METaJUIOB C BOJOW. OJNEKTPOXUMHUYECKUH psA HampsDKeHu MeTtamnoB. B3aumopeiicTBue MeETamsioB € PAacTBOpaMU KHUCIOT U COJEH.
AmomMuHoTepMus. B3anmopeiicTBrue HaTpus ¢ STAaHOJIOM U (DEHOIIOM.

Koppozus metaios. [loHATHE 0 XUMUYIECKOH M 3JICKTPOXUMUIECKON KOPPO3uH MeTaATOB. CITIOCOOBI 3aIIUTH METAJIIIOB OT KOPPO3HUH.
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Hememannvi. CpaBHUTENIbHAS XapaKTEPUCTUKA TaJIOT€HOB KaK HanOosiee TUIMYHBIX MpeAcTaBuTeael HemeTanaoB. OKUCIUTEIbHbIE CBOMCTBA
HEMETalioB  (B3aMMOJEHCTBHE C METaJUlaMH H  BOJOPOJOM). BoccTaHOBUTEIBHBIE CBOWCTBA HEMETANIOB (B3auMopelcTBue ¢ Oomee
3NEKTPOOTPULIATEIEHBIMA HEMETAJIIIAMU U CIIOKHBIMU BEIIECTBAMU-OKUCITUTEAMH).

Kucnomer neopeanuuecxkue u opeanuueckue. Knaccupukanus KuciIOT. XHMHYECKHE CBOMCTBAa KHCIIOT: B3aMMOJEHCTBHE C METaIaMH,
OKCHJaM{ METAJJIOB, THAPOKCUAAMH METAJIOB, COJISIMH, CIUPTaMu (peakuus stepudukanun). Ocobble cBOMCTBa a30THOW M KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTHI.

Ocnosanus Heopzanuueckue u opzanudeckue. OCHOBaHMA, MX Kiaccuukauus. XMMHYECKHE CBOIICTBA OCHOBAaHHMM: B3aMMOJCHCTBHE C
KHCJIOTaMU, KUCJIOTHBIMU OKCHIAMU M COJISIMH. Pa3iiojkeHne HepacTBOPUMBIX OCHOBAaHHH.

Coau. Knaccudukanusi coneil: cpegHue, KUCIble U OCHOBHBIC. XMMHUYECKHE CBOWCTBA COJICH: B3aUMOICUCTBHE C KHCIOTaMH, IIEIOYaMH,
MeTaulaMH W coJissMH. lIpemcraBHTenw coledl W WX 3HauYeHWE. XJIOpHI HaTpus, KapOoHAT KaibIus, (ocdar kampnus (CpemHue COJM);
TUAPOKApOOHATHI HATPHUS 1 aMMOHHS (KHCIIBIE coin); TuApokcokapOooHat menu (II) - Mamaxut (OCHOBHAS COIIB).

KavecTBeHHble peakiinil Ha XJIOpUA-, Cyabdar-, U KapOOHAT-aHHOHBI, KATHOH aMMOHWUSI, KaTHoHBI xkene3a (1) u (111).

Tenemuueckasn c613b MedncOy KIAccamu HeOpeaHUdecKux U opeanuyeckux coedunenuti. IIoHSITHE O TEHETHYECKOW CBS3M M TCHETHYECKUX
psanax. I'enernueckuii psa meramna. ['enerndecknii psn Hemeramuia. OCOOEHHOCTH TEHETHIECKOTO PsAla B OPraHMIECKON XUMUHL.

3HaTh:
BayKHEHIINE BEIeCTBa: cepHasi, COJIsiHAs, a30THAsl U YKCYCHas KUCIIOTa, IeJI0YH, aMMHUaK, OCHOBHBIE METAJUIbI U CIUIaBHI.
Ba)XKHEHININE TMTOHATHS: BELIECTBA MOJICKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHUSI.

YMmeTs:
Ha3bIBaTh: BEIIECTBA [0 “TPUBUATBHON M MEXKIYHAPOTHONM HOMEHKIATYpE.
OTIPENEIISATh: IPUHAAJIECKHOCTD BEIIECTB K Pa3IMIHBIM KIaccaM.
XapaKTepU30BaTh: OOLIMEe XUMHUECKHE CBOWCTBA METAJUIOB, HEMETAJUIOB, OCHOBHBIX KJIaCCOB HEOPTaHWYECKUX U OPraHMYECKUX COCTUHEHUH.
BBITIOJHATh XUMHUYECKUN SKCTIEPUMEHT: TI0 PACcIIO3HABAaHUIO BAXKHEUIIINX HEOPTaHMUECKHUX U OPTraHUYECKUX BEIIECTB.
MIPOBOJUTDH: CAMOCTOSITEIBHBIA TMOUCK XHUMHUYECKOH HH(POpPMAlMU C KCIOIb30BAHUEM pPa3IMYHBIX HCTOYHHKOB.
Hcnonb3oBaTh NmpHOOpETEHHbIE 3HAHUS M yMEHHUS B TNPAKTHYECKOH NAEATEIBHOCTH M TOBCETHEBHOHM JKU3HH U1 OOBSICHEHHS XHM. SBICHHM,
MPOUCXOSIUX B OBITY U Ha MIPOU3BOJCTBE, U JUIS SKOJIOTUYECKU TPAMOTHOTO MOBEACHHUS B OKPYXKAIOLIEH Cpezie, a TAKXKe ISl OLEHKH BIMSHUS XUM.
3arpsI3HEHMs] OKPY’KAIOIIeH Cpelbl Ha OpPraHU3M YeloBeKa M Jpyrue >KUBBIE OPTaHM3MBI, JUISI OXpaHbl OKPY)KaroIleld cpeabl OT MPOMBIIUIEHHBIX
OTXOZOB.

Jemoncrpanuu. Komnekius oOpa3noB MeTayuioB. BzammopelcTBue HaTpusi M CYpbMBI C XJIOPOM, >Kelle3a ¢ cepoil. 'opeHne MarHusi u
ANMIOMHUHHA B KHUCJIopoje. B3anMopelicTBre IIeT09YHO3EMENbHBIX METAUIOB C BOMOW. B3ammopeiicTBue HaTpusg ¢ STaHOJIOM, IIMHKA C YKCYCHOMH
KHCIIOTOM. AnfoMuHOTepMUs. B3aumoneiicTBre Mean ¢ KOHIIEHTPUPOBAHHON a30THOM KHCIOTOH. Pe3ynbTaTel KOppO3UH METaIOB B 3aBUCHMOCTH
oT ycnoBuii ee mpotekanus. Kosutekuusi oOpa3uoB HemeTasioB. B3anMmopeiicTBHE XJIOpPHOW BOABI C pacTBOPOM Opomuaa (MOIMAa) KaiMs.
Konnmexknus mpupoAHbIX OpraHndecKuX KHCIOT. Pa30aBieHrne KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHL. B3anMopmelcTBHE KOHIIEHTPUPOBAHHOM
CepHOM KHCIIOTHI C caxapoM, MEJUTION030i ¥ Me/ibio. O0pa3ibl MPUPOTHBIX MHUHEPAJIOB, COJIEPXKAINX XJIOPU HATPHsI, KapOoHAT Kanblws, Gocdar
KaJblus U ruapokcokapOoHatr mean (II). OOpasipl NHUIIEBBIX MPOAYKTOB, COAEPKAIIMX THIPOKApOOHATHI HATPUS M aMMOHHS, UX CIIOCOOHOCTH K
pa3noXKEHUIO pU HarpeBaHuu. ["amenue coapl ykcycoM. KauecTBeHHBIE peakliuy Ha KaTHOHBI M AaHUOHBI.

JlaGopaTopHblie onbIThI. 12. VcibiTaHWE PacCTBOPOB KUCJIOT, OCHOBAHUHN M cojielt mHauKatopamu. 13. B3anMopeiicTBrE CONSTHONW KHUCIOTHI U
pacTBopa YKCYCHOM KHUCIOTBHI C Merauiamu. 14. B3aumoaeiicTBUE CONSHOM KHUCIOTHL M PAcCTBOPa YKCYCHOM KHUCJIOTBI C OCHOBaHUAMH. 15.
BsaumogeiicTBue CONSHON KHCIOTBI U pacTBOpa YKCYCHOM KHCIOTHI ¢ coiisiMu. 16. IlomydyeHune W CBOWCTBa HEPacCTBOPHMBIX OCHOBaHMH. 17.
['uaponn3 XIIOpHUIOB U alleTaToB IMISIOYHBIX METAUIOB. 18. O3HaKOMIICHHE ¢ KOJUICKIIUSAMHM: a) METAJIJIOB; 0) HEMETAJIOB; B) KHUCJIOT; T) OCHOBAHHH;
1) MUHEPAJIOB ¥ OMOJIOTMYECKUX MaTEPHaJIOB, COAEPKALUX HEKOTOPbIE COJIH.



IIpakTuyeckas padota No2. Peuierue 3KcnepuMeHmanbHblx 3a0a4 Ha UOeHMUPUKAYUIO OPLAHUYECKUX U HEOPSAHUYECKUX COeOUHEHUII.

Tema (5 yaca) Xummusi v ;KH3Hb

Xumuueckass MPOMBIIUICHHOCTh M XMMHUYECKHE TEeXHOJOTUU. ChIphE MIi XUMHUYECKOM MPOMBIIUICHHOCTH. Bojla B XuMuueckou
MPOMBIIIUICHHOCTH. JHEPrus JUisi XUMHUYECKOTO TMPOM3BOACTBA. HayuHble NPUHIUIBI XUMHYECKOTO IPOU3BOJCTBA. 3alllUTa
OKpY’KaroIlel Cpebl U OXpaHa Tpy/a MPH XUMUYECKOM pou3BocTBe. OCHOBHBIC cTaauu xumuueckoro npousbojactsa (NHz CH3OH).
CpaBHeHME TPOU3BOJICTBA aMMHUAaKa U METaHOJIA.

XUMHYECKOE 3arpsi3HEHUE OKpYXkaromiei cpenbl. OxpaHa ruapocepbl OT XUMHYECKOTO 3arps3HeHus. OXpaHa MOYBBl OT XUMUYECKOTO
3arpszHeHue. OxpaHa atMochepsl OT XUMHUYECKOTo 3arpsi3HeHus. Oxpana ¢aopbl U (GayHbl OT XMMHUYECKOTO 3arps3HeHus.  CpeacTtsa
JIMYHOM TMTHEHbl U KOCMETUKU. XUMHS U nuiia. MapKupoBKa yIIaKOBOK MUIIEBBIX U TUTHEHUYECKUX MPOJYKTOB U YMEHUE UX YUTATh.
OKoJiorus XKuauia. XuMus U THTHCHA YeJIoBEKa.



TemaTuueckoe MJIAHUPOBAHUE

11-i1 kace
KoJsmuecTBo yacos DIEeKTPOHHBIE Yuér pabGoueii mnporpaMmsl
Ne HaumeHoBaHuWe pa3aeyioB U Kourpoan Ilpakrtuy  (uudposbie) BOCNIMTAHUA
n/m | TeM NPOrpaMmbl Bcero  HbIe ecKHe o0pa3oBaTe/ibHbIE
padoThbI padoTbI pecypcebl
Pa3znesa 1 CTtpoenne BenecTsa
11 co3faHue OJArOMPHATHBIX YCIOBHIA
JUIA Ppa3BUTUA OCHHOCTHBIX
CTpoeHue ATOMOB. OTHOIIEHWH K  3HAHUAM  Kak
P - bubmuorexa PO — /| prrennexryamsnom ecypc
[lepuonuueckuii  3ak0H U . M Y pecypey,
TlenroqHIecKas cncrena | 3 https://resh.edu.ru/subject | oGecneunsaromemy Oymymiee
PHOA " [29/11/ JeJIoBeKa, KaK pe3ynbTaty
XuMyreckux  snemenros  JI.U. KpONIIOTJIUBOI'O, HO YBJICKATEJILHOI'O
Meneneena VUeGHOTO TPY/IA;
BOCIIMTAaHHE MMAaTPUOTHU3MAa U YyBCTBa
TOPJIOCTH 33 POCCUICKYIO HAYKY;
MPUMEHEHUE Ha YpOKe
WHTEPAKTUBHBIX  (opM  pabOTHI
yJaniuxcs: - HUHTCIUICKTYaJIbHBIX
bubnuotexa PO P, CTUMYIMPYIOIIHX
. IIO3HaBaTCIIbHYIO MOTHUBAIIUIO
Crpoenue BELICCTBA. https://resh.edu.ru/subject y .
12 M 6 10 129/11/ IIKOJIBHUKOB (pOPMHUPOBAHHE OCHOB
HOTOODPA3HE BCILICCTE —_ 9KOJIOTHYECKON KyJbTYpbI
COOTBETCTBYIOIIEH  COBPEMEHHOMY
YPOBHIO 9KOJIOTHIECKOTO
MBIIJICHHUA,
Hroro no pasneny 13
Paszpnen 2 Xumuyeckue peakiuum
Bu6auorexa POIII (dhopMupoBaHue LIEJIOCTHOTO
https://resh.edu.ru/subject | M*POBO33PCHHA, COOTBCTCIBYIOMIETO
2.1 | Xumudeckue peaxkiuu 6 1 1 COBPEMEHHOMY YPOBHIO DPa3BHTHS

[129/11/

HayKd W OOIIECTBCHHON NPaKTHKH,
(dhopmMupoBaHue CTpEeMIICHUS
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y3HaBaTh HOBOE, MPOSIBIISATH
10003HATENBHOCTD, IEHUTh 3HAHHS;
¢dopmupoBaHue OTBETCTBEHHOTO
OTHOIIECHHUS K YYCHHIO, TOTOBHOCTH H
CIOCOOHOCTH,  OOydJalomuxcs K
CaMOpa3BUTHIO U CaMOOOPa30BaHUIO
Ha OCHOBE MOTHBALlUH K OOYUCHHIO U
MO3HAHUIO;

Hroro no pasneny 6
Pa3znea 3. Bemecrsa u ux ¢BOICTBA
3.1 bubnuorexa POII — OCBOCHHE  COLHAIBHBIX  HOPM,
Meransl 2 https://resh.edu.ru/subject | mpaBuwn noBexeHust, ponei u Qopm
/29/11/ CONMANbHON JKWU3HU B TpyNmax H
39 Eubmmorexa POLL CO00IIEecTRAX; (hopMupoBaHue
) ) o [IEHHOCTH 3JI0POBOTO U 0E301MacHOTOo
Hemeramist 2 https://resh.edu.ru/subject 00pasa KU3HW; YCBOGHHE MPABHT
/29/11/ I/IH}Z[I/IBI/IZIyaJ'II)HOI‘O U KOJUICKTUBHOTI'O
33 C bubanoreka 0e30IacHoro MOBEJICHUS B
' JIO’KHBIC BEIIECTBA 4 . 9
1 ILOK https://myschool.edu.ru/ YpE3BBIYANHBIX CHUTyalHsIX,
34 YTPOXKAIOIMMUX KU3HHM U 3JI0POBBIO
Jrozier; (opMUPOBAHUE IIEIIOCTHOTO
CBsi3b HEOPraHMuecKux M |, _Bubnuorexa Mnll)losc’)si)ei Hﬂp COOTBeTIcITBonmero
OK https://myschool.edu.ru/ ’
OPraHUYECKUX BEILECTB I p \% COBPSMCHHOMY YDOBHIO DasBHTHA
HAyKH 1 OOIIECTBCHHOM MTPAKTHKH;
Bceero no pasaeny 10
Pa3nen 4. XuMus u :KU3Hb
VHUIIMAPOBAaHWE ¥ TOJEpPKKA
4.1 HCCIEIOBATEILCKON  IeITEeNLHOCTHU
IIKOJILHUKOB B paMKax peau3aliiuu
BuGmoTexa VMU WHUBUAYAIBHBIX U TPYIIOBBIX
1{OK https://myschool.edu,ry/ | HCC/IE/IOBATENLCKUX  NIPOEKTOB, HTO
XI/IMI/IFI 1 KU3HD 5 Bubmuotexa PAIILL aaeT IIKOJIbHUKaAM BO3MOXHOCTbH
https://resh.edu.ru/ npuodpecTH HaBBIK
CaMOCTOSITEILHOTO pelieHus

TEOPETUYECKON TpPOOIEeMbl, HAaBBIK
TCHEpUPOBaHUA H  OQOPMIICHHS
COOCTBEHHBIX uzet, HaBbIK
YBaXHTEIBHOTO  OTHOWICHUS K
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https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/

9yKUM UAesM, O(OpPMIICHHBIM B
pabotax JApyrux WCCIeIoBaTeNeH,
HaBBIK MYOJIMYHOTO BBICTYILJICHHUA
nepen ayAUTOPHEH,
apryMEHTUPOBAaHHUS M OTCTAUBAHUS
CBOEM TOUKH 3pEHHUS.

Hroro no pasgeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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Y4eOHO0-MeToAMYeCKUI KOMILJIEKT U MATEPUAJILHO-TeXHUYECKoe odecneueHue 00pa3oBarejibHOro npouecca B 11 kiacce

INEPEYEHDb OBBEKTOB U CPEJACTB MATEPUAJIbBHO-TEXHUYECKOI'O OBECIIEYEHHWSA, HEOBXOJINMbIX
JJIsA PEAJIM3ALIMU ITPOTI'PAMMBI:

1. ITeyaTHbIE MOCOOUA

1.1. Cepus Tabnui M0 OPraHMYECKON U HEOPraHUYECKON XUMUH.

1.2. PykoBoacTBa Jyis 1a0OPaTOPHBIX OMBITOB U MPAKTUYECKUX 3aHATUH 1o xumuH (10-11 ki)

1.3. COopHUKHU TECTOBBIX 3aJaHUN JJI1 TEMATHYECKOTO U UTOTOBOI'O KOHTPOJISL.

2. YueOHo-12a00paTOpHOE 000pYyI0BaAHNE

2.1. HaGop 1151 MOZI€IMPOBAHUS CTPOEHUSI HEOPIraHUYECKHUX BEILECTB.

2.2. Komnekiuu: «BomoknHay, «I[lmactMaccel», «MeTalib»

2.3. HaGop [u1st MOIeTMPOBAaHUS CTPOEHUS] OPraHUYECKHUX BEILECTB.

2.4. Komnekunu: «BonokHay, «KaMeHHBIH yroib M MPOAYKTHI €ro nepepadotkmy», «Kaydayk», «HedTs 1 BakHeHne npoayKThl ee
nepepaboTkmny, «Ilmactmaccsi».

3. VYu4eOHo-mpakTH4YecKoe 000pya0BaHHe

3.1. Mukposaboparopus isi XMMHUUYECKOTO SKCIIEPUMEHTA.

3.2. Ha6op Nel OC «Kucnotem»

3.3. Habop Ne3 OC «I'uapoxcuap»

3.4. Habop Ne5 OC «Metamiby Majblid

3.5. HaGop Nel2 BC «Heopranudeckue BemecTBa

3.6. Habop Ne 19 OC «YraeBoaopoas».

3.7. Habop Ne 20 OC «Kucnopoaconepkaiue OpraHMuecKue BeLIeCTBay.

3.8. Habop Ne 21 OC «KuciaoTel opraHu4ecKue».

3.9. Habop Ne 22 OC «YrneBoibl. AMUHBI.

3.10. HaGop mocyapl 1 MpUHAJICKHOCTEN I YICHHYECKOTO SKCIIEPUMEHTA.

4. Uu¢popMallHOHHO-KOMMYHHKATHBHBIE CPEJACTBA

4.1. MynbpTuMeIuiiHBIE TPOTPaMMBI K TEME: «BHOJIOrMYeCKN aKTUBHBIE BEIIECTBAY.

4.2. KomnbproTep U MyJabTUMEIUWHBIN IPOEKTOP.

Hcnoassyembiii YMK:
1. Tabpuenan O. C. Xumus. 11 xnacc. ba3oBblit ypoBeHb: YueOHUK 715 00111e00pa3oBaTeNbHBIX yupexaeHuit. - M.: JIpoda, 2014.

2. Pabouue npocpammvr x YMK O.C. T'abpuenstaa. Xwumms 10-11 kmaccel: yueOHO-meroamdeckoe mocodme/ coct. T.JI.
I'amOypuesa. — M.: JIpoda, 2013 — 187 c.



HNuTtepHer—pecypcenl u nudposbie o0pasoBatenbHblie pecypesl (LIOPbI)

1. http://www.edu.ru — I{eHTpanbHbIi 00pa30BaTENbHBIA MOPTAI, COACPKUT HOPMATUBHBIC JTOKYMEHTH MHUHUCTEPCTBA, CTaHIAPTHI,
nH(OPMAIIHIO O MIPOBEACHUE SKCIIEPUMEHTA, CepBep MH(OPMAIIMOHHOHN MOAIEPK KU ETUHOTrO rocy1apcTBEHHOTO IK3aMeHa.

2. http://www.fipi.ru — mopran nHGOpPMAIMOHHON TOIACPIKKH €AMHOTO TOCYIapPCTBEHHOT'O 9K3aMEHa.

3. http://www.chemnet.ru — snexrporHast GMOIHOTEKA 10 XUMHH.

MarepuajibHO-TeXHUYeCKOoe o0ecreyeHue:

1. Harnsgaele mocoOusi: cepuy TaONUIl O  XUMHH, KOJUJICKIIUH, MOJEIH MOJIEKYJ, HA0Ophl MOJEJIel aTOMOB AJIsi COCTaBJICHUS
MOJIeTIel MOJIEKYJT KOMIUIEKT KPUCTAITIMYECKUX PELIETOK.

2. Ilpubopsl, HAOOPBI MOCY/BI, Ta00PATOPHBIX MPHUHAIIICKHOCTEH I XUMHUYECKOTO IKCIIEpUMEHTa, Habophl peakTuBoB. Hammune
71a00paTOpHOTO 00OPYAOBAHHS M PEAKTHBOB IMO3BOJISICT (JOPMHUPOBATH KYJIBTYpY O€30MacCHOr0 OOpaIieHHs ¢ BEIECTBAMHU, BBIIOIHATH
HKCHEPUMEHT TI0 PaCIO3HABaHUIO BAKHEHIINX OPTaHUYECKUX BELIECTB, MPOBOAMTH IKCIIEPHUMEHTAIFHBIE paOOTHl HCCIIEI0BATEIBCKOTO
Xapakrepa.

3. Hammume kommbroTepa B Kiacce, JOCTyna B KaOuHeTe K pecypcam HHTepHET, Haluuhe KOMIUIEKTa KOMIIAKT-AMCKOB IIO
IpEAMETY TO3BOJISIET CO3/[aBaTh MYJIbTUMEIMIHOE CONMPOBOXKICHUE YPOKOB XMMHUH, MPOBOAUTH YUAIIUMHCS CAMOCTOSATEILHBIN TTOHCK
XUMHAYECKOH WH(POPMAINH, MCIOJIB30BaTh KOMIIBIOTEPHBIE TEXHOJOTUU Ui 00paOOTKH WM mepeadyd XUMHUYecKod uH(opmanuu, eé
NPEICTaBICHUS B Pa3IMYHBIX (popmax.



http://www.edu.ru/
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