MUHUCTEPCTBO NPOCBELEHUS POCCUCKOMN ®EJIEPALIAUA

VYnpasnenue o0pazoBanus U Hayku Jlunenkoit odnactu

JlenaptamMeHT 00pa3oBaHMs aAIMUHHUCTpALUK ropoja Jlunenka

MAQOY COHI Ne23 r. Jluneuka

PACCMOTPEHA COI''TACOBAHA VTBEPXJEHA
[TpoTokon 3aMecTuTeNb Jupekropa  IIpukazom
Ilenarornyeckoro cosera MAOY COIII Ne23
MAQOY COII Ne23 M.H.Epmynkuna r. JIunenka

r. JIumeuxka 27.06.2024 rona Ne 268 or 27.06.2024
otT 27.06.2024 roxa Ne 19 roga

MognucaHo undpoeoi nognucsio: MYHULNNAIBHOE

ABTOHOMHOE OBLLEOBEPA30BATE/IbHOE YUPEXXOEHVE

CPE[HAA OBLLEOBEPA3OBATE/IbHASA LLIKOJIA Ne23

VIMEHW C.B.JJOEPVHA rOPOJA JINMELIKA

DN: E=uc_fk@roskazna.ru, S=77 Mocksa, VHH t0/1=7710568760,

OrPH=1 STREET="B0/bLLIOI 371aTOYCTUHCKMIA Nepeynok, 4. 6,
2, C=RU, O=KasHauelicTeo Poccuu,

PABOYASA ITPOTPAMMA
(ID 336744)
yueOHOoro npeamera «Xumus. ba3zoBblid ypoBeHb»

s ooygaromuxcs 10-11 kimaccos

Jlunenk, 2024 ron



HOACHUTEJBHAASA 3AIIMCKA

[Iporpamma 1mo XMMuUM Ha YpOBHE CpeaHEro oOuiero oopa3zoBaHusl pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O0 obpa3oBanuu B Poccuiickoi
Oenepanuny», TpeOOBaHUM K pe3ylibTaTaM OCBOEHHUs (QeaepanbHOi 00pa3oBaTeIbHON
nporpaMMmbl  cpeaHero oOmero ooOpaszoBanusi (POII COQ), mnpencraBieHHBIX B
®denepaibHOM TroCylapcTBEHHOM oOpaszoBaTtesnbHOM cTaHgapre COO, ¢ yuérom
Konuenuuun mnpenogaBanust ydyeOHOro nmnpeamera «XuMus» B 00pa3oBaTeIbHBIX
opranmzanusax Poccuiickoit ®enepanuu, peaqu3ylomNX OCHOBHBIE 0OO0pa30BaTelIbHBIC
IpOrpaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu pa3BUTHUSl BocnuTaHus B Poccuiickoi
®deneparuu Ha niepuoA a0 2025 rona» (Pacnopsoxenue [paBurensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOJX0JI0B K pa3paboTKe MpOrpamMMbl MO XMMHUHU, K ONPENETICHUIO0 00IIei
CTpaTeruu OOyuYeHHs, BOCHUTAHUS U Pa3BUTUS OOYYAIOUIMXCS CPEACTBAMHU Y4eOHOTO
npenmera «Xumusi» aig 10—11 knaccoB Ha 0a30BOM YPOBHE COCTABMIIM KOHLETITyalbHbIC
nosoxxerust PI'OC COO o B3auMOOOYCIOBIEHHOCTH IIeJiel, ColepKaHus, pe3yIbTaToB
oOydeHus 1 TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBITYCKHUKOB.

XuMuueckoe 00pa3oBaHHe, TMOJydyaeMoe BBITYCKHUKaMHU 00I11e00pa3oBaTeabHON
OpraHu3alliy, SBISIETCS HEOThEMJIEMOM 4YacTbl0 WX 00pa3oBaHHOCTH. OHO CIYXHUT
3aBEpIIAIONIMM JTallOM peau3allid Ha COOTBETCTBYIOUIEM €My O0a30BOM ypOBHE
KITIOYEBBIX IIEHHOCTEH, MPUCYIIUX IEJIOCTHON CHCTEME XMMUYECKOro 00pa3oBaHUsA. DTU
[IEHHOCTH KAacaroTCs TMO3HAHUS 3aKOHOB MPHUPOAbI, (HOPMHUPOBAHHS MHUPOBO33PEHUSA U
oO01Iel KyJIbTYPhI YEIOBEKA, a TAKKE IKOJIOTHIECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U MPUPOJHOI cpene. Peannzyercs xumuueckoe oOpa3zoBaHue 00yJaroNIMXcs Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHUS CPEACTBAMH YyYeOHOTO TpeaMeTa «XHUMUs»,
COJIEp’)KaHHE W TIOCTPOEHHE KOTOPOrO OIPENENEHbl B MPOrpaMMe MO XHUMHUHU C YYETOM
cnenuUKy HAYKH XUMUHU, €€ 3HaYeHUsl B TIO3HAHUU MPUPOJBI U B MAaTEPUATLHOMN JKU3HU
obmiecTBa, a Takke C Y4ETOM OOIUX IeJled U MPUHIUIOB, XapaKTepU3YIOLIUX
COBPEMEHHOE COCTOSHHE CHCTEMBbI CpeJHero ooOmero obOpa3oBanus B Poccuiickoit
Oenepanun.

XuMHUsl Kak DSJEMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK HIpaeT ocol0yi pojib B
COBPEMEHHOW IWBWIN3AIMN, B CO3JaHUM HOBOW 0a3bl MaTepuanbHOW KynbTypbl. OHa
BHOCHT CBOIl BKJaJ B (HOPMHUPOBAHHE PAIIMOHATBHOIO HAYYHOTO MBIIIJICHUS, B CO3JJaHUE
LEJIOCTHOTO MPECTaBICHHUS 00 OKPY’KaIOLIEM MUPE KaK O €IMHCTBE MPUPOJIBI U YETTOBEKA,
KoTOopoe ¢opMHUpYETCS B XMMHMM Ha OCHOBE IIOHMMAaHHUS BEIIECTBEHHOTO COCTaBa
OKpPYXaIOIEro MUpPa, OCO3HAHNS B3aUMOCBSI3U MEX]ly CTPOEHUEM BEIIECTB, UX CBOMCTBAMU
Y BO3MOXXHBIMH 00JIaCTIMH IPUMEHEHHUS.



TecHo B3auMOJEWUCTBYS C JAPYTMMU €CTECTBEHHBIMM HayKaMHu, XUMHs CTaja
HEOTHEMJIEMOH YaCThI0O MUPOBOM KYJIBTYPbI, HEOOXOAMUMBIM YCIOBUEM YCIEITHOTO TPy/a U
KU3ZHU KaXJ0ro ujieHa oomiecTBa. CoBpeMeHHas XMMHUs KaK Hayka CO3HaaTelibHasi, Kak
HayKa BBICOKHMX T€XHOJIOTHI1 HAIlpaBlieHa Ha PEIlICHHE TT100aIbHBIX MPOOJIEM YCTOMUYHUBOTO
pPa3BUTHS YEJIOBEYECTBA — CBHIPBEBOM, DJHEPrETUYECKOM, MHUIIEBOM, JSKOJOTHYECKOU
0€30MacHOCTH U OXPaHbl 310POBbSI.

B cootBeTrcTBUM ¢ 00IIMMH LEISIMU U MPUHLIUIIAMUA CPEIHETO 00IIEero 00pa3oBaHUs
comepkanne mipeamera «Xumus» (10-11 kmaccel, 0a30BbId  YpPOBEHb H3YUCHMUS)
OPUEHTHPOBAHO TMPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYI) MOJATOTOBKY OOYyYarommxcs,
HEOOXOAUMYI0O WM ISl BBIPAaOOTKM MHPOBO33PEHUECKUX OPUEHTHPOB, YCIEHIIHOTO
BKJIFOUEHUSI B JKU3Hb COIMYyMA, MPOJOKEHUS 00pa30BaHMsI B PA3IUYHBIX 00JIACTSIX, HE
CBSI3aHHBIX HEMOCPEJACTBEHHO C XUMHUEH.

CocrapisionuMu npeaMeTa «XuMuUs» SBISIIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumus» U «OOIass 1 HeopraHuyeckash XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIepKaHHUsI
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOI HayKH: CUCTEMa 3HAHUM 10 HEOPTaHUYECKOW XUMUH
(c BKJIIOYEHWEM 3HAHMN W3 OOIIeH XUMUM) W opraHudeckor xumuu. dopmupoBanme
JAHHOW CHCTEeMbl 3HAHUW TPU HU3YYCHHH TpeaMeTa oOecredrBaeT BO3MOXKHOCTD
pPaccMOTpEHHUs BCET0 MHOr000pa3usi BEUIECTB Ha OCHOBE OOIIUX MOHSATHUH, 3aKOHOB U
TEOPUN XUMUHU.

CtpykTypa coaepkanus KypcoB — «Opranuueckas xumusi» u «OOmas u
HeopraHu4deckass Xumus» chopMUpoBaHa B MPOrpaMMe MO XMMUU HAa OCHOBE CUCTEMHOTO
MOJIX0JIa K M3YYEHHUIO Y4eOHOro MaTepualia U 00yCJIOBJI€HA UCTOPUUYECKH 0OOCHOBAHHBIM
pa3BUTHEM 3HAHUW Ha OMNPENENEHHBIX TEOPETUUYECKUX YpOBHAX. Tak, B Kypce
OpraHWYeCKOM XMUMHUM BEIIECTBA PACCMATPHUBAIOTCS HA YPOBHE KIACCUYECKOW TEOPUH
CTPOCHHSI OpPraHUYECKUX COCIMHEHUH, a TaKKe Ha YPOBHE CTEPEOXUMUYECKUX H
AJIIEKTPOHHBIX TMPEACTABICHUN O cTpoeHuH BemecTB. CBeAeHUs 00 M3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTUU — OT YTJIEBOIOPOIOB JO0 CIIOKHBIX OMOJIOTHYECKH aKTUBHBIX
coenuHeHU. B Kypce opraHnyeckod XUMHH TMONY4aloT pa3BUTHE CHOPMHUPOBAHHBIE HA
YpOBHE OCHOBHOTO 00111ero 00pa3oBaHus IEPBOHAYATBHBIC MPECTABICHUS O XUMUUYECKON
CBsI3M, KJIacCCU(UKAIIMOHHBIX MPU3HAKAaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
CTPOCHMS, O XUMHUYECKON PEAKIIHH.

[Tox HOBBIM yriIOM 3peHHUsl B IpeaMeTe «XUMHs» 0a30BOTO YPOBHSI pacCMaTpPUBAETCS
M3YYCHHBI HA YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUS TEOPETUUECKHA MaTepual U
(aKkTONOTHYECKHE CBEICHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B YaCTHOCTH, B
Kypce «O011ast 1 HeopraHudeckast XUMUsD» 00y4JatomuMCs MPEA0CTABIISACTCS BO3MOKHOCTh
OCO3HATh 3HAYEHUE MEPUOIUUYECKOrO 3aKOHA C OOIIETEOPETUYECKUX U METOJ0JIOTHYECKHUX
MO3ULINM, TIy0Ke MOHATH HCTOPUYECKOE H3MEHEHuEe (YHKIMH 3TOro 3akoHa — OT
o0o0maroiiei 10 00bSICHAIONIEH U TPOTHOZUPYIOIIEH.



Ennnas cucrema 3HaHUN O Ba)KHEUIIIMX BELIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX
U NPUMEHEHHUH, & TAKXKE O XMMUYECKUX PEaKIUsAX, UX CYIHOCTH W 3aKOHOMEPHOCTSIX
npoTeKaHus JononHsercs B Kypcax 10 u 11 kitaccoB asieMeHTaMu coJiepKaHusl, UMEIOIUMHU
KYJbTYPOJOTUYECKUNA U TIPUKIIATHON XapaKTep. ITH 3HAHUS CIOCOOCTBYIOT MOHUMAHUIO
B3aUMOCBSA3U XMMHHU C JIPYTUMH HAayKaMH, PAcCKpbIBAIOT €€ POJib B MO3HABATEIBHOU M
MPAKTUYECKON JESATEIbHOCTH YEJOBEKa, CIOCOOCTBYIOT BOCHHUTAHUIO YBAXKECHHUS K
MPOIIECCY TBOPUECTBA B 00JIACTU TEOPUU U MPAKTUUYECKUX MPUIOKEHUN XUMUH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOsiemMax,
CBSI3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIMBATH MH(POPMAIMIO M MPUMEHATH €€ IS
NOMOJHEHUS] ~ 3HAHWM,  PEIICHUS  HUHTEJUJICKTyaJlbHbIX M JKCIEPUMEHTAIbHBIX
UCCIIe0BaTEIbCKUX 3a/1au. B 1ienom coaepxanue yueOHOTo npeamera « XuMHUs» JaHHOTO
YpPOBHS ~ W3y4YEHHUs]  OpPUEHTUPOBAHO Ha  (GOpPMHUpOBaHHME Yy  OOYyYaIOIIUXCS
MHUPOBO33PEHUYECKON OCHOBBI JIsi TOHUMaHWS (UIOCOCKUX HACH, TaKuX Kak:
MaTepuagbHOE €IWHCTBO HEOPTraHWYECKOTO W OPraHMYeCKOro MHupa, OOYCIOBICHHOCTh
CBOMCTB BEIIECTB UX COCTABOM M CTPOEHUEM, MO3HABAEMOCTh TPUPOAHBIX SIBICHUNA MyTEM
IKCTIIEPUMEHTA U PEIICHHS MPOTUBOPEUYUN MEXKIYy HOBBIMU (DAKTaMH U TEOPETHUYCCKUMHU
PEANOCHIIKAMHU, OCO3HAHWE POJIM XUMHUH B PEIICHUU DKOJOTUUECKUX MPOOJIeM, a TaKKe
po0JieM cOepeKeHUsT IHEPTETUUECKUX PECYPCOB, CHIPhs, CO3aHUS HOBBIX TEXHOJOTHH U
MaTepuaoB.

B mnnane pemeHus 3amad BOCIUTAHMS, PAa3BUTHS W COIHATHM3ALMKM OOYYaIOIIUXCS
MPUHATBHIE TPOTPAMMOM MO XMMHUM MOAXOJbl K OMPEACICHUIO COAEPKAHUS U TTOCTPOCHUS
npeaMeTa TpeaycMaTpuBalOT (HOPMUPOBAHHUE YHUBEPCAIBHBIX YYEOHBIX JEHCTBHIM,
UMEIOIIMX 0a30BO€ 3HAUCHHE JUIS PA3IMYHBIX BUIOB JICATCIIBHOCTH: PEIICHUS MPOoOIIeM,
MOMCKa, aHaiM3a U o0pabOTKM MH(pOpMAIUU, HEOOXOIUMBIX IS MPHOOPETEHHUS OIThITa
MPAKTUYECKON M MCCICHOBATEIBCKON JIESATEIIBHOCTH, 3aHUMAIONIEA Ba)XHOE MECTO B
MO3HAHWU XUMUHU.

B npakTuke npemnojaBaHus XUMHH KaK Ha yPOBHE OCHOBHOTO OOIIETO 00pa3oBaHus,
TaK ¥ Ha ypOBHE CpeaHEro obOmiero oOpa3oBaHUs, MPU OMPEACICHUU COIEPKATEIbHON
XapaKTEPUCTUKU LIEJIEN NU3YYEHUS IPEAMETA HAMPABICHUEM IIEPBOCTENIEHHON 3HAYMMOCTHU
TPaJIUIUOHHO TPHU3HAETCS (POPMUPOBAHHE OCHOB XHMHUYECKOW HAYKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IMPAKTUYECKON AEATEIBHOCTH YEJIOBEKA U KaK OJHOIO U3
KOMIIOHEHTOB MHPOBOU KyJIbTypbl. C METOIMYECKOW TOYKM 3pPEHUS TaKOW MOAXOJ K
ONPEAEICHUIO LIEJIEW U3YUEHUS MIPEAMETA SIBISETCS BIIOJHE ONPABAAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIaBHBIMU LEISIMU U3YUYEHUS MpeaMeTa « XuMuUs» Ha
6a3oBom yposHe (10 —11 ki1.) ssBASIFOTCS:

e (OopMHpPOBaHHE CHCTEMBbl XHMHYECKMX 3HAHUM KaK Ba)KHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, B OCHOBE KOTOPOM JI€kKAT KIIKOUEBBIC
NMOHATUSA, (yHAAMEHTAJbHbIC 3aKOHbBl U TEOPUU XHMHHU, OCBOCHHUE SI3bIKa HAYKH,



YCBOGHHE U MOHMMAHWE CYIIHOCTH JOCTYMHBIX 0000IIEHNI MHUPOBO33PEHUYECKOTO
XapakTepa, 03HaKOMJICHHE C HCTOPUEH UX Pa3BUTHUS U CTAHOBIICHUS;

e (hopMHpOBaHUE U Pa3BUTHUE MPEICTABICHUN O HAYYHBIX METOJaX MIO3HAHUS BEIIECTB
U XUMHYECKMX peakluud, HEOOXOMUMBIX Jis NpUOOpPETeHHUs  yMEHUH
OPUEHTHPOBATHCS B MHUPE BEHICCTB U XMMHUYCCKUX SIBICHHA, WMEIOUINX MECTO B
IIPUPOJIE, B IPAKTUYECKON U IIOBCEIHEBHOU KU3HU;

e pa3BUTHE YMEHUH W CHOCOOOB JESATEILHOCTH, CBS3aHHBIX C HAOJIIOACHHEM U
OOBSICHEHHEM XHMHUYECKOTO SKCIIEPUMEHTA, COOIIOJCHHEM TMpaBui 0€30MacHOTO
oOpallieHusl ¢ BeIeCTBaMHU.

Hapsny ¢ aTum, coepkaTenbHas XapakTepUCTHKA IIeNIeH U 3a1a4 U3yUSHHsI IpeIMeTa
B TporpaMMe 1O XHMHUU YTOYHEHAa M CKOPPEKTHPOBaHA B COOTBETCTBUH C HOBBIMU
NPUOPUTETAMH B CHUCTEME CpeaHero odmiero oOpasoBanus. CerogHsi B MpenojaBaHUN
XUMHAH B OONBIIEH CTEMEHW OTHAETCS MPEINOUTEeHHE TPAKTUICCKOW KOMIIOHEHTE
colepkaHusi ~ OOy4YeHHs,  OpPHCHTHPOBAHHOW  Ha  TOATOTOBKY  BBIITYCKHHKA
o01Ieo0pa3oBaTeIbHON  OpraHu3aluy, BIAJCIONero He HAaO0OpOM  3HAaHUH, a
(YHKIIMOHAIBHON TPAaMOTHOCTBIO, TO €CTh CITOCOOAMH M YMEHHUSIMH aKTUBHOTO TIOTy4YEHUS
3HaHUH{ ¥ MPUMEHEHHSI UX B pEabHON )KU3HU JJIs PEIICHUS IPAKTUYSCKUX 3a/1a4.

B cBs3u ¢ oTMM mnpu u3yueHUU mnpeaMera «XUMUS» JOMUHUPYIOIIee 3HAYCHHUE
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

aganTanus oOydYaroIIMXCd K YCJIOBHSIM JUHAMUYHO pa3BUBAIOLIETOCS MUPA,
(dbopMHUpOBaHUE WHTEIUIEKTYaJbHO PA3BUTON JMYHOCTH, TOTOBOM K CamMo0Opa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO TPAMOTHBIX PEIICHUA B KOHKPETHBIX
’KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM;

dbopMupoBaHUE y OOYYaAIOIIUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIIHH),
UMEIOIMX YHUBEPCAIbHOE 3HAUYCHHE ISl PA3UYHBIX BHJIOB JESATEIbHOCTH: PEIICHUS
npoOJieM, TIOUCKa, aHau3a U 00pabOTKK HHGPOPMAITUN, HEOOXOIUMBIX JIJIsI IPHOOPETEHUS
OTIBITA JIEATEILHOCTH, KOTOpask 3aHMMAaeT BaXXHOE MECTO B TIO3HAHUHU XMUMUH, a TAKXKE IS
OLIEHKH C TMO3UIUI 53KOJOTrMYecKod OE30MacHOCTH XapakTepa BIMSHHUS BELIECTB U
XUMHUYECKUX MPOIIECCOB HAa OPraHU3M YeJIOBEKa U MPUPOJHYIO CpEAY;

pa3BUTHE TIO3HABAaTEIBHBIX WHTEPECOB, HWHTEIUICKTYaJbHBIX H  TBOPYECKUX
CHOCOOHOCTEN 00y4arOIIUXCsl: CIIOCOOHOCTH CaMOCTOSTENIBHO MPUOOPETATh HOBBIE 3HAHUS
M0 XMMHMH B COOTBETCTBHUH C >KU3HEHHBIMHU MOTPEOHOCTSIMHM, UCTIOIB30BaTh COBPEMEHHbBIE
MH(GOPMAIIMOHHBIE TEXHOJOTHH JUIS MOMCKAa M aHalu3a y4eOHOM M HaydHO-TIOMYJSpHON
uH(POpPMAIIUU XUMUYECKOTO COCPKAHMUS;

¢opmMupoBaHue M pa3BUTHE Y OOYYAIOUIUXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIUICHNUS, HAOMIOAATeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, TpU I[JIAHUPOBAHUU U TPOBEACHUU XUMHUYECKOTO
HKCIEPUMEHTA; BOCMUTaHHE Yy OOydaomuxcs yOexAEHHOCTH B TYMaHHCTUYECKOM
HAMPaBICHHOCTA XUMHUH, €€ BAXKHOW pPOJUM B PEIICHWH TIOOAIBHBIX MPoOIeM
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pallMOHATLHOTO  MPUPOAONOJb30BAHUS, TOMOJHEHHUS JSHEPreTUYECKUX PECypcoB U
COXpaHEHHUsI MPUPOTHOTO PABHOBECHSI, OCO3HAHUSI HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS
K TPUPOJE UM CBOEMY 3JI0POBBIO, a Takke NPUOOPETEHHUs OMbITa HCIOJIb30BAHUS
MOJIYYEHHBIX 3HAHUM JJIi TMPUHSATHS TPAMOTHBIX PEIICHUM B CHUTYallUsIX, CBSI3@HHBIX C
XUMUYECKUMU SBJICHUSIMH.

B yueOGHoM mnaHe cpemHero oOiiero oOpa3oBaHus MpeaMeT «Xumus» 0a30BOro
YPOBHSI BXOJUT B COCTaB MpeAMeTHON 00acTi « EcTecTBEeHHO-HAayYHbIE TTPEAMETHI.

OOmiee 4yucIO YacoB, OTBEAEHHBIX [JIsI M3YYEHHUS XMMHH, Ha 0a30BOM YpPOBHE
cpeaHero oOiiero oopa3zoBanus, cocrabiseT 68 yacoB: B 10 kmacce — 34 gaca (1 yac B
Henento), B 11 kmacce — 34 yaca (1 yac B HeAemI0).



COIJEPKXAHUE OBYUEHUA
10 KVIACC
OPTAHUYECKASA XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKON XUMUH

[Ipenmer opraHu4ecKOM XUMHUM: €€ BO3HMKHOBEHHUE, PA3BUTHE U 3HAYCHUE B
MOJTYYEHUN HOBBIX BEIIECTB U MAaT€PUANIOB. T€OpHUs CTPOEHUSI OPTAHUYECKUX COCTMHEHUN
A. M. byrnepoBa, €€ ocHOBHbIE NOJOXEeHUS. CTpYKTYpHBIE (POPMYJbI OPraHUYECKHUX
BemecTB. ['omonorus, uzomepusi. XUMHUUYECKasi CBSI3b B OPraHUYECKUX COCIUHEHUSIX —
OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne o KiaccupUKAIMKM OpraHUYECcKUX BemiecTB. HomeHkiatypa
OpraHUYeCKUX COEJUHEHMM (CUCTeMaTHyecKas) U TPUBHAIBHBIC Ha3BaHUS BaKHEUIIHMX
NPEACTaBUTENIEN KIIACCOB OPraHUYECKUX BELIECTB.

DKCNEPUMEHTAIbHBIE METO/Ibl U3YUEHHUS BEILIECTB U UX MPEBPAIICHUI: 03HAKOMJICHHE
c oOpa3naMu OpraHMYeCKHX BEIIECTB M MaTepuallaMH Ha MX OCHOBE, MOJIEIUPOBAHHE
MOJICKYJI OPTaHMYECKUX BEIIECTB, HAOJIOICHUE U OMHUCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB
10 TIPEBPAIICHUIO OPTraHWYECKUX BEIIECTB MPHU HarpeBaHuu (IJIaBJICHHE, OOYTJIMBAHUC U
ropeHue).

YriaeBogopoabl

AJKaHBI: COCTAaB U CTPOEHHE, TOMOJOTHUUECKUN psi. MeTaH M 3TaH — IpocTeuine
NPE/ICTABUTENN AJIKaHOB: (PU3MYECKHE W XMMHUYECKHE CBOMCTBA (pEaKIUMu 3aMelIeHUs U
TOPEHHUsI ), HAXO0KAEHUE B MIPUPOJIE, OJYyYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUH psAld. OTWIEH W MNPONUIEH —
NPOCTEHIIINE TPEACTABUTENIN AIKEHOB: (PU3NYECKHEe M XMMHYECKHUE CBOWCTBA (peakiuu
TUAPUPOBAHMS, TaJOTCHUPOBAHUS, TUIpPATAUUHU, OKUCIECHUS W TOJUMEPHU3ALNN),
MOJIyYEHUE U IPUMEHEHHUE.

Ankanuensl: OyrtaaweH-1,3 wu  wMetmnOyramueH-1,3: cTpoeHue, BaKHEWIIHE
XUMUYECKHUE CBOMCTBA (peakuus nonumepusamnun). [lonyueHrne CHHTETUUECKOTO KayyyKa U
PE3VHBL.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTHYECKUN psa. AUETUICH —
MPOCTEUIITNI TIPE/ICTABUTENb AJKUHOB: COCTaB, CTPOCHHME, (PU3NYECKHE U XUMHUYECKUE
CBOMCTBa (peakuuy THIPUPOBAHUS, TAIOT€HUPOBAHUS, THIpaTallii, TOPEHUS ), TOIyYEHUE
Y IPUMEHECHHUE.

Apensbl. benson: coctaB, cTpoeHne, GU3NYECKHUE U XUMHUECKUE CBOMCTBA (peaKinu
rajoreHUpOBaHUS U HUTPOBAHUS ), TOJIyYEHUE U IPUMEHEHUE. To/1yon. cocmas, cmpoeHue,
Qusuyeckue u Xumuueckue c8olUCMBA (peakyuu 2al02eHUpPOSaAHUsi U HUMPOBAHUS),
nonyuenue u npumenerue. TOKCHYHOCTH apeHOB. [‘eHeTmueckas CBA3b MEXKIY
YTJIEBOIOPOIaMU, TPUHAIJICKAIIUME K PA3JIMYHBIM KllaccaMm.

[IpuponHble UCTOUYHHMKHU YIJIeBOAOPOAOB. [lpuponHblii ra3 U momyTHbIE HE(PTSHbIE
ra3el. HedTh 1 €€ npoucxoxaenue. CrocoObl nepepadoTku HePTH: MeperoHka, KPeKUHT
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(TepMuyeckuid, KaTamuTUyeckuil), nuponu3. IIpoaykTel mnepepaboTku HepTH, HX
NPUMEHEHUE B TMPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIl yroip M MNPOAYKTHI €ro
nepepadoTKu.

DKCHEepUMEHTAJIbHBIE METObl U3YUEHHMSI BEIIECTB U UX MPEBPALICHUIN: 03HAKOMIICHHUE
c oOpa3mamMu IJIacTMacc, KaydykoB W pe3uHbl, koiuiekuuun «Hedts» u «Yromby,
MOJICJIMPOBAHUE MOJIEKYJ YIJIE€BOAOPOIOB M TallOT€HONPOU3BOJIHBIX, MPOBEICHUE
IPaKTUYECKON pabOThl: MOTYYEHUE ITHIICHA U U3YYEHHE €r0 CBOMCTB.

PacuérHble 3anauu.

Bbrunciienust mo ypaBHEHUIO XMMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIECTBA WM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB UM MPOIYKTOB PEAKIINH).

Kucaopoaconepskanue opranudecKue coeJHHEHU

[IpenenbHble OAHOATOMHBIE CIIUPTHI. METaHOT M 3TaHOJ: CTpoeHue, GU3NIECKUe U
XUMUYECKHE CBOWCTBA (PEAaKIMM C AaKTHUBHBIMHU METAJJIaMH, TaJOT€HOBOJIOPOIaMH,
ropeHue), nmpuMeHeHue. BogopogHbie CBS3M MEXIYy MOJIEKyJaMu cnupToB. [lelicTBue
METaHOJIa ¥ 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbIC CIHUPTHI. DTUJICHIJIMKOIb U TJMIEPUH: CTpOSHHE, (PU3HYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO WLIEJIOYHBIMA MeETaJIaMU, KauyeCTBEHHas
peakiusi Ha MHOTOaTOMHBIE cnHpThl). [lelicTBue Ha opraHu3Mm 4enoBeka. [IpumeHeHue
[JIMIEPUHA U STUICHTIIUKOJIA.

@deHoJ: CTpOoeHUE MOJIEKYJbl, (PU3NYECKne U XUMHUYECKHE CBOMCTBA. TOKCHYHOCTD
denona. [lpumenenue ¢enona.

Anpaerunsl U kemonwvl. Dopmanbaeruy], aneTaabAeTUl: CTpOoeHUe, (PU3NYECKUe U
XUMUYECKHE CBOMCTBA (PEAKIIMU OKHCICHUSI U BOCCTAHOBJICHHUS, KAUECTBEHHBIE PEAKIINN),
MOJIyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpeleNbHbIE KAapOOHOBBIE KHUCIOTHI. MypaBbHHasi U yKCycHas
KHUCIIOTBI: CTpOeHHe, GU3HUECKHe U XUMHUYECKHUEe CBOMCTBA (CBOWCTBA, 00mIKe I Kilacca
KHUCIIOT, Peakius dTepuduKanum), moirydeHue u npuMmeHenne. CteapuHoBas U OJICHHOBAs
KHCIIOTHl KaK MPEICTaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICIIUX
KapOOHOBBIX KHCJIOT, UX MOIOIIEE JIEHCTBHUE.

Crnoxnbple 3(GUPBl KaK MPOU3BOJHBIE KAapOOHOBBIX KHCIOT. [MIPONU3 CIIOKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenne xupoB. buonorndeckas poib KUPOB.

VYrrneBoasl: cocTaB, Kiaccu(PUKanUs YIrIeBOJOB (MOHO-, M- W TOJUCAXapPHUIBI).
['mroxo03a — mpocTeummii MOHOCaXapu: 0COOEHHOCTH CTPOCHUS MOJICKYJIBI, (pr3ndecKkue u
XUMHUYECKHE CBOMCTBa (B3aumoaeiicTeue ¢ ruapokcuaom meau(ll), okucienne aMmMuagyHbIM
pactBopoMm okcuaa cepebpa(l), BoccTraHoBIEeHHE, OPOKEHHE TIIOKO3bI), HAXOXKJICHHUE B
npupojie, npuMeHeHue, Ouonorudeckas poib. Dorocunre3. Dpykroza kKak wuzoMep
[JIFOKO3BI.



KpaxmMan wu wnemmonoza kak mnpupojHbie mnonaumepbl. CTpoeHHE Kpaxmaia u
1esuToa03bl. du3znueckue U XMMUYECKHE CBOMCTBa kpaxMmalna (THApPOJIN3, KaueCTBEHHAS
peaKIus ¢ UOJIOM).

DOKCIEpUMEHTAJIbHBIE METO/IbI U3YUYEHUS BEIIECTB M UX MPEBpaAICHUI: MPOBECHUE,
HaOJII0JICHNE U OMMCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KaUeCTBEHHBIC
peaKIuu 0OJTHOATOMHBIX CIIUPTOB (OKUCIeHHE 3TaHoa okcuaoM meau(ll)), MHOroaTOMHBIX
cnupToB (B3auMoercTBre Tiuiepuna ¢ ruapokcugom meau(ll)), anpuerunos (okucieHue
aMMHaYHbIM pacTBOpoM okcuaa cepebpa(l) u rumpoxcumom meau(ll), B3aumonericTeue
Kpaxmaja C MOJIOM), TIPOBEJCHUE MPAKTUYECKOW pabOThI: CBOMCTBA PACTBOpPA YKCYCHOM
KHUCJIOTHI.

PacuétHnle 3agaun.

Boluncnenus mo ypaBHEHUI0O XUMHUUYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA
MCXOJTHOT'O BEIIECTBA WJIM MIPOYKTa PEAKIIUU 0 U3BECTHBIM Macce, 00bEMY, KOJHMYECTBY
OJIHOTO M3 MCXOJIHBIX BEIECTB WJIM MPOYKTOB PEAKITUH).

A3oTcoepxkaliue OpraHnuecKue CoeUHEHUS.

AMMHOKHUCTIOTBI KaK aM(oTepHble oOpraHuueckue coeauHeHus. Duznueckue u
XUMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpuMepe TiMIHHa). buonorndyeckoe 3HavueHUE
aMUHOKHUCNOT. [lenTuasl.

benku kak npUpogHbIE BEICOKOMOJIEKYJISIPHBIE cOeUHEHUS. [lepBruyHas, BTopuyHas
U TPeTUYHAas CTPYKTypa OelKkoB. XMMUYECKUE CBOMCTBA OEIKOB: TUPOJIU3, IEHATYPALIHS,
KayeCTBEHHBIE pEaKINK Ha OEJIKU.

DKCHEepUMEHTAJIbHBIE METO bl U3YUECHHS BEIIECTB U MX MPEBpalleHUI: HaOI0IeHnE U
OMKMCAHKUE JIEMOHCTPAIIMOHHBIX OMBITOB: J€HATYypalus OEJIKOB MPH HArpeBaHUU, I[BETHHIC
peaKIuu OCIIKOB.

BricokomoJieKky/JIsIpHbIE COeAMHEHUSA

OCHOBHBIE IOHATUSA XUMUU BEICOKOMOJIEKYJISIPHBIX COEAUHEHN: MOHOMED, ITOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb MOJIUMEPU3AIUH, CPEIHSS MOJIeKyJsipHas Macca. OCHOBHbIE
METOAbl  CHUHTE3a  BBICOKOMOJICKYJISIDHBIX  COCIMHEHUHW —  [OJUMepu3auus U
MOJIMKOHAEHCALIUS.

DOKCIEpUMEHTAIIbHBIE METObI U3YUEHHUSI BEIIECTB U X MPEBPAIICHUIN: 03HAKOMIICHUE
¢ o0pa3iaMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYIyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzamus meXnpenMeTHBIX CBSI3€M NMPHU WU3YYEHHM OPTraHUYECKOM xumMuu B 10
KJIacCe OCYILIECTBIISIETCS 4Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUN, TaK M TOHATHM, SIBISIOUIMXCS CUCTEMHBIMH JUIsI OTACNBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO6uue ecTecTBEHHO-HAYYHbIE TIOHSTHUA: SIBJICHUE, HAYYHBIN (aKT, TMIoTe3a, 3aKOoH,
TEOpHs, aHajdu3, CHUHTE3, KiaccHu(puKalus, MNepUOJUYHOCTb, HAOIIOJCHUE, U3MEpPEHUE,
AKCHEPUMEHT, MOJACIUPOBAHUE.



®dusuka: Marepusi, dHEPTrUsi, Macca, aToM, JJIEKTPOH, MOJIEKYJa, YHEPreTUUECKUU
YpOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHOE€ COCTOSIHME BEIIECTBA, (PU3HUECKHUE
BEJIMYMHBI U €TUHUIBI UX U3MEPEHUS.

buonorus: kietka, opranusm, ouocdepa, oOMEH BelIeCTB B Opranu3Me, OTOCUHTES,
OMOJOTMYECKH aKTHUBHBIE BelllecTBa (O€NIKH, YTIeBOIbI, )KUPBI, PEPMEHTBHI).

["eorpadusi: MuHepabl, TOpHBIE TOPOJIBI, TTOJIE3HBIE UCKOTIAEMbIE, TOILIIUBO, PECYPCHI.

TexHonorus: MUILEBBIE MPOAYKThI, OCHOBBI PALMOHAIBHOIO MHUTAHUS, MOIOILINE
CpEICTBA, JICKAPCTBEHHBIE U KOCMETUUYECKNE MIPENApaThl, MATEPHUAIbl U3 HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJOKOH.

11 KUIIACC
OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUU

XUMHUYECKUI 3JeMeHT. AToM. Sapo aTroma, H30TOIBI. JNEKTPOHHAsT 00O0JIOYKA.
DHepreTUYeckre ypOBHH, MOAYpPOBHH. ATOMHBIC opOuTanu, S-, P-, d- 3JIEMEHTHI
Oco0eHHOCTH pachpeiesieHHs SJIEKTPOHOB 0 OPOUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX
YETBIPEX TIEPUOIOB. DJICKTPOHHAS KOH(DUTYpAIHs aTOMOB.

[Tepuonnueckuit 3akoH u Ileproamyeckas cucrema XxumMuyeckux 3ynemMeHToB . H.
MenneneeBa. CBsi3b NEPUOAMYECKOTO 3aKkoHa U lleproanyeckoil CUCTEMBI XUMUYECKUX
anementoB JI. WM. MengeneeBa ¢ COBPEMEHHOW TEOPUEW CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XUMHUYECKHUX DOJEMEHTOB M 00pa3yeMblX HMHU
IPOCTHIX U CJIIOAKHBIX BEUIECTB MO TPYIIIaM U EpUOJaM. 3JHaY€HHUE IEPUOIUYECKOTO 3aKOHA
B Pa3BUTUU HAaYKH.

Ctpoenue BeliecTBa. XMMHUYECKasi CBsi3b. Buabl XMMHUUECKOW CBsI3M (KOBaJCHTHAas
HENoJIsIpHAsT W TOJIIpHAas, WOHHAs, MeTajuiueckas). MexaHu3mbl 00pa3oBaHUs
KOBAJICHTHOM XHMHYECKOH CBS3M (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN). Bomopomnas
CBA3b. BalleHTHOCTB. DIEKTpOOTpULIATENBHOCTh. CTENeHb OKUCIEHUs. VIOHBI: KATHOHBI U
AHHUOHBL.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJSPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
COCTaBa BelllecTBa. THUIbI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT
TUIIA KPUCTAIUIMYECKOU PEIIETKH.

[TonaTne o nucnepcHsIX cucremax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas
JIOJISl BEIIECTBA B PACTBOPE.

Knaccudpukanusa Heoprannueckux coequHeHuil. HoMmeHkiaTypa HeopraHM4ecKux
BEIIECTB. | eHeTnueckas CBsA3b HEOPTAHUYECKUX BEUIECTB, MPUHALIEKAINX K PA3TAYHBIM
KJIACCaM.

Xumnueckas peakuusa. Knaccudukanus XMMUYECKUX peaklii B HEOPTaHUYECKON U
OpPraHMYeCKOM XHMMHH. 3aKOH COXPAHEHHMS MACChl BEIIECTB, 3aKOH COXPAaHCHUS U
MPEBPALIECHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.
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CKOpoOCTh peakiny, €€ 3aBUCUMOCTh OT Pa3n4HbIX (akTopoB. OOpaTUMBbIE PEAKIIHH.
Xumuueckoe paBHoBecHe. DaKTOPbI, BIUSIONIME HA COCTOSTHUE XUMHUUECKOTO PABHOBECHS.
ITpunanun Jle [larense.

OnekrponauTnyeckas auccounanus. CuiibHbIe U ciaa0bie 37eKTpoduThl. Cpesa BOIHBIX
pacTBOPOB BEILIECTB: KUCIIAsl, HEUTpAJIbHAS, 11IEJIOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCMEPUMEHTAIBHBIE METO/IbI U3YUYEHHUSI BELIECTB U UX IPEBPALLICHUI : IEMOHCTpAUs
tabnui «llepuoauueckas cucrema xumMudeckux iemeHToB Jl. Y. MenaeneeBay, uzydeHue
MOJENIeH KPUCTALTUYECKUX PEIIETOK, HAOMIOJCHUE U OMHCAHWE JEMOHCTPAIIMOHHBIX U
7a00PaTOPHBIX OMBITOB (Pa3JIOkKEHUE TIEPOKCH A BOJIOPO/Ia B MPUCYTCTBUM KaTaIM3aTopa,
ONpEAEICHUE CpPeAbl PACTBOPOB BEHIECTB C IMOMOIIBI) YHUBEPCAIBHOTO WHAUKATOPA,
peakIuu UOHHOTO0 OOMEHa), MPOBEJACHUE MPAKTUUECKOW paboThl «BrnusHue pazinuHbIX
(haKTOPOB HAa CKOPOCTh XUMHUUECKOUN PEAKITUN.

PacuétHrnlie 3agaun.

Pacu€Tel Mo ypaBHEHUAM XMMHUYECKUX pPEAKIUi, B TOM UYHUCJIE TEPMOXUMHUUECKUE
pacuéThl, pacu€Thl C UCTIOJIL30BAHUEM TTOHATUSI «MACCOBas 10JIs1 BEIIECTBAY.

Heopranuueckast xumMust

Hemerannel. ITlomoxxenne HemetaiuioB B Ileproanydeckoil cHCTEME XUMHUYECKHX
anemenToB [[. . MenneneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB. DU3MYECKHE CBONCTBA
HEMETAJJIOB. AJUIOTPOINUS HEMETAIOB (Ha TpuMepe Kucjopopa, cepsl, dochopa wu
yTJIepoa).

XHUMHUYECKHUE CBONCTBA BAKHEUIINX HEMETAIIOB (TaJIOTE€HOB, Cephl, a30Ta, docdopa,
yrjepoja M KPEMHHSI) M HMX COEJUHEHUN (OKCHUIIOB, KHCJIOPOJCOJEPKAMMX KHUCIOT,
BOJIOPOJIHBIX COCIMHEHUM ).

[IprmMeHeHne BaXKHEMIINX HEMETAJIJIOB U UX COCTMHECHUU.

Mertanmel. [Tonoxenne meraiuioB B [lepuogndeckoit cucteme XMMHYECKUX 3JIEMEHTOB
. . MenneneeBa. OcoOEHHOCTH CTPOCHUS IEKTPOHHBIX 000JO0YEK aTOMOB METAJIOB.
O6mue ¢u3nyeckue cBOicTBa MeTaUIOB. CIUIaBbl METAUIOB. DJIEKTPOXHUMHUYCCKUN P
HaNpsHKEHUW METaJIIOB.

XUMHUYECKHE CBOMCTBA BaKHEUINIMX METAJUIOB (HATpWM, Kajdui, KajdblMi, MarHui,
AQTIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIUHCHUM.

OO01ue crocoObl MoJTydeHusI MeTalIoB. [[puMeHeHre MeTaioB B ObITY U TEXHHKE.

OKCIepUMEHTAIbHBIE METOJbl M3YYCHHUS BEIIECTB U MX MPEBPAIICHHUI: N3YUYCHHUE
KOJIJIEKIIUH «MeTaJlibl U CIJIaBbl», 00pa31l0B HEMETAIOB, PEIICHUE IKCIIEPUMEHTATBHBIX
3a7a4, HaOJIOJIEHWE W ONHCAHWE JEeMOHCTPAIlMOHHBIX M JIaDOPATOPHBIX OIBITOB
(B3auMOJICCTBHE THUAPOKCHAA aAJIOMUHHS C pPAacTBOpAaMH KHCJIOT U  IIEJIOYEeH,
Ka4eCTBEHHBIC PEaKIIUM Ha KAaTHOHBI METAJIJIOB).

Pacuérnrlie 3amaun.
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Pacuéthl Macchl BelecTBa Wik 00bEMa ra3oB MO0 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce Wik 00bEMY OJTHOTO U3 YUYaCTBYIOIIMX B PEaKLUU BEIIECTB, pacu€Thl Macchl (00bEMA,
KOJIMYECTBA BEIIECTBA) MPOJTYKTOB PEAKLIUH, €CIIM OJTHO U3 BEIIECTB UMEET MIPUMECH.

XuMHS ¥ )KU3Hb

Ponr xumMum B oOecrieyeHUH HSKOJIOTUYECKOM, DSHEPreTUYECKOW U MHUIIEBOU
0e30MacHOCTH, pa3BUTUU MeIULUHBIL. [IoHATHE O HAYYHBIX METOJaX MMO3HAHMS BEIECTB U
XUMHUYECKUX PEAKIHM.

[IpencraBnenuss 00 oOOLWMX HAay4YHBIX NPUHLUINAX HTPOMBIIUIEHHOTO MOJIYYEHHS
BOKHEHIINX BEILIECTB.

UYenosek B MUpE BELIECTB U MATEPUAJIOB: BAKHEHILIHUE CTPOUTEIIBHBIC MaTEpHUallbl,
KOHCTPYKLIMOHHBIE MaTepUaJIbl, KPACKH, CTEKIIO, KEpAMUKA, MATEPHUAIIb] ISl JJIIEKTPOHUKH,
HaHOMAaTepuasbl, OpraHNYeCKUe U MUHEPAIbHbIE YI0OPEHHUS.

XuUMU ¥ 340pOBbE YEJIOBEKA: MPABUJIA UCIIOJIBb30BAaHUsl JIEKAPCTBEHHBIX IIPENApaTOB,
npaBuiia 0€30MacHOr0 HMCIOJIb30BAHUS TMpEnapaToB OBITOBOM XUMHUU B TMOBCEIHEBHOMN
KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXnpeIMETHBIX CBs3ed NpPU HU3yYeHUU OOIIEeH M HEeOpraHuyecKon
xuMuu B 11 Kjacce OCYIIECTBIISIETCS Yepe3 HMCIOJIb30BaHME KaK OOLIUX €CTECTBEHHO-
HAyYHBIX [IOHATUM, TAK U ITOHIATUH, SBJISIOIIMXCSA CUCTEMHBIMU ISl OTAEJBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO01muMe ecTecTBEHHO-HAYYHBIE MOHSATHS: HAYYHBINH (akT, TUIOTE3a, 3aKOH, TEOpHS,
aHanM3, CHUHTE3, KiIaccuukanus, MEepUOJUYHOCTb, HAOJIOJEHUE, HKCIIEPUMEHT,
MOJEIMPOBAHUE, U3MEPEHHUE, SIBIICHUE.

®dusuka: MaTepus, SHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
PaAMOAaKTUBHOCTh, MOJIEKYyJia, HSHEPreTUYECKUd YypOBEHb, BEIIECTBO, TeEJO, OOBEM,
arperaTHOe COCTOSIHHE BEIIECTBa, (PU3WYECKHE BEIUYMHBI M €IUHUIIBI UX H3MEPEHHS,
CKOpOCTb.

buonorus: kierka, opraHusM, 3KocucTema, 6uochepa, Makpo- U MHUKPOIJIEMEHTHI,
BUTaMHUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepabl, TOpHBIE TOPOIbI, TOJIE3HBIE HCKOIIAEMbI€, TOIUIUBO, PECYPCHI.

TexHomorus: XMMHMYECKas IMPOMBINUIEHHOCTb, METAJLIYprus, MPOU3BOICTBO
CTPOHUTEIIBHBIX  MAaTEpPHAJIOB,  CEJIIbCKOXO3SMCTBEHHOE  NPOW3BOACTBO,  IHUUIIEBad
MPOMBIIIUIEHHOCTb, (hapMalieBTHUECKast IPOMBIIIJICHHOCTh, POU3BOJICTBO KOCMETHYECKUX
[Ipernaparos, MIPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTepHUaIos, JIIEKTPOHHAs
[IPOMBIIITICHHOCTh, HAHOTEXHOJIOT U U.

12



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA ITPOI'PAMMBI 110 XMMHNHN HA
BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OGPA3OBAHUAA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycraHaBiuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOEHHUS O0Y4arOIUMUCS
mporpaMM  CpeaHero oOmiero oOpa3oBaHusi (JIMYHOCTHBIM, METANPEIMETHBIM U
npeaMmeTHbiM).  HayuHo-Meroanueckoid OCHOBOM it pa3pabOTKU  IUIAHUPYEMBIX
PE3yJIbTATOB OCBOEHUS MPOTrpaMM CpPEAHEro o0IIero oOpa3oBaHUs SIBISIETCS CHUCTEMHO-
NEATEIbHOCTHBIN MOAXO.

B cooTBeTCTBUM C CHCTEMHO-AEATENBHOCTHBIM MOJIXOJAOM B CTPYKTYpPE JTUYHOCTHBIX
pE3yNIbTATOB OCBOEHUS MpeAMeTa «XHUMHS» Ha YPOBHE CpeJHEro o0Iero oOpa3zoBaHUs
BBIJIEJIEHBI CIIEAYIOLINE COCTABIISIOIINE:

OCO3HAaHHE O0YYAIOIIMMUCS POCCUICKON IpakIaHCKOW MJIEHTUYHOCTH — FTOTOBHOCTH
K CAMOpa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HAJIMYUE MOTHBAIMU K 00YUYEHUIO;

[[EJICHANPABIIEHHOE PAa3BUTHUE BHYTPEHHUX YOEXKJACHUH JMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUYECKUX TpaIULIUi 0a30BOI HAYKH XUMUM;

TOTOBHOCTh W  CIIOCOOHOCTh OOydYaromuxcs PpyKOBOJICTBOBaThCS B  CBOEH
NEATEIbHOCTU LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMHM, MPUCYIIMMU LIEJIOCTHOW CUCTEME
XUMHYECKOTO 00pa3oBaHus;

HaJIM4YME TIPABOCO3HAHUS IKOJOTUYECKON KYJIBTYPhl U CIIOCOOHOCTH CTaBUTH IIENIA U
CTPOUTH KM3HECHHBIC IJIAHBI.

JIM4HOCTHBIE PE3YJbTATHl OCBOEHUS MpeAaMeTa «XUMUS» JOCTUTAIOTCA B €IUHCTBE
y4eOHOM M BOCHUTATEIBHOW JIEATENHHOCTH B COOTBETCTBUUM C TYMaHUCTUYECKHUMHU,
COIIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMHM ILIEHHOCTSIMU U HUJE€ajJaMU POCCHIICKOTO
IpaXKJaHCKOTO OOIEecTBa, MPUHATHIMA B OOIIECTBE HOPMaMU U TPAaBHIIAMH TOBEJCHUS,
CHOCOOCTBYIOIIMMH ~ IIpOLECCAaM  CaMONO3HAHUSA, CaMOpa3BUTHUS U  HPABCTBEHHOI'O
CTaHOBJICHMSI IMYHOCTH O00YYarOIINXCS.

JInuHOCTHBIE ~ pe3ysbTaTbl  OCBOCHHMS  MHpeaMera  «XHMHUS»  OTPAXKAIOT
cOpMUPOBAHHOCTh  OMbITA  [O3HABAaTEJBHOM W NPAKTHUYECKOH  JEATEIbHOCTH
00yJaroUINXCcs MO pealn3aluy MPUHITHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B YACTH:

1) rpaskKIaHCKOro0 BOCIIMTAHUA:

OCO3HAaHMs OOYy4YarOIIMMMCS CBOMX KOHCTHTYLMOHHBIX IIpaB W 0O0s3aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U TPaBOMOPSIAKY;

MPEACTABICHUS O COLMAIbHBIX HOPMAX U MPaBUJIaX MEKIUYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE;
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TOTOBHOCTH K COBMECTHOW TBOPUYECKON JEATEIIbHOCTH MpPHU CO3JaHUU YYEOHBIX
MPOEKTOB, PEIICHUU YYEOHBIX W TIO03HABATEJIHLHBIX 3a/lay, BBIMOJHEHUM XUMHUYECKUX
AKCTIIEPUMEHTOB;

CIOCOOHOCTU MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHThI
JIPYTUX MPU aHAJIN3E PA3IMYHBIX BUJOB YUCOHOM NESITEIHHOCTH;

2) IaTPUOTHYECKOr0 BOCIMTAHHUA

IIEHHOCTHOT'O OTHOIICHUSI K UCTOPUYECKOMY M HAYYHOMY HACJIEJAUI0 OTE€UECTBEHHOU
XHMHH;

YBaXKEHUS K MPOIIECCY TBOPUECTBA B 00JIaCTH TEOPUHU U MPAKTUUECKOTO MPUMEHEHUS
XUMHUU, OCO3HAHHUS TOTO, 4YTO JIOCTIKCHHUS HAyKH €CTh pPE3yJbTaT JJIUTEIbHBIX
HAOJIOICHUM, KPOTTOTJIMBBIX SKCIIEPUMEHTAIILHBIX IIOUCKOB, TOCTOSIHHOTO TPY/a YUEHBIX U
PaKTUKOB;

WHTEpECa M TO3HABATCIILHBIX MOTHBOB B TOJYYCHHUU U TIOCICIYIOIIEM aHAJIU3e
uH(OpPMaIINH O MEPEIOBLIX JTOCTHIKEHHUSIX COBPEMEHHON OTCUECTBEHHON XUMUM;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTU OIICHUBATh CHUTYyallud, CBSI3aHHBIE C XUMUYCCKUMHU SIBICHUSMH, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OILICHHBATh CBOE MOBEJEHUE U MOCTYNKHA CBOUX TOBAPHILEH C MO3UIUIN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TIOCIEJCTBUN ITHX MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

NMOHUMaHUsI IIEHHOCTEH 370poBOro u Oe3omacHOro obpasa JKM3HU, HEOOXOIUMOCTHU
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (hPU3MUYECKOMY U MICUXUYECKOMY 3/I0POBBIO;

coOJIrOICHUS TIpaBUJI O€30ITaCHOT'0 OOpAIICHUs C BEIECTBAMU B OBITY, TOBCEITHEBHOM
KU3HU U B TPYJOBOU NIEATEITHLHOCTH;

MOHUMAaHUS EHHOCTH MPAaBWJI WHIUBUIYATHHOTO M KOJUJIEKTUBHOTO O€301MacHOTO
MOBEJICHUS B CUTyallUsAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIOJIEH;

OCO3HAHMSI TOCJIEICTBUI U HEPUSITHSI BPETHBIX IPUBBIUEK (YIIOTPEOICHUS aIKOT OIS,
HapKOTUKOB, KYpEHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIbCKON JEATEIbHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUYECKON U APYTUX BUJAX JICATCITHLHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEIICHHHM MPAKTHYECKUX 3a7ay COLUAIbHOU
HaIpPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YUEHHUIO Npodecchil pa3InuHoro poja, B TOM YHUCJEe Ha
OCHOBE MPUMEHEHHUSI IPEAMETHBIX 3HAHUN 110 XUMUU;

YBaXKEHHUSI K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;
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TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHAYaJIbHOW TPAeKTOPUU OOpa3OBaHUS,
Oynymieit npodeccuu W peanusalid COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTPEOHOCTEH 00I1IeCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS:

AKOJIOTUYECKH  II€JIeCOO0pPa3HOr0 OTHONIEHUS K TPUPOJE, KaK HCTOYHUKY
CyILIECTBOBAHHMS )KM3HH HA 3€MIIE;

MOHUMAaHMS  TJIOOAJTBHOTO  XapakTepa  OSKOJOTMYECKUX  MIpoOJjieM,  BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATIbHOM CpEIbl;

OCO3HAHUS HEOOXOJIMMOCTH HWCMOJb30BAHUS JIOCTUKEHUNU XUMUMU JJISl PEIICHUS
BOIIPOCOB PAIIMOHAIBHOTO MPUPOIOTIOJIH30BAHMUS;

AKTUBHOTO HENPUSTUS JEHUCTBUM, MPUHOCIIIMX Bpe] OKPYXAIOIMIEH MPUPOIHOU
cpene, YMEHUs MPOTHO3UPOBATh HEOJArONPHUATHBIC HSKOJOTHUYECKUE IOCIECACTBUS
npeANPUHUMAEMBIX JCHCTBUM U MPEIOTBpAIATh UX;

HAJIUYHS PA3BUTOTO IKOJIOTUYECKOTO MBIIUICHHS, IKOJIOTHUYECKOU KYJIbTYPHhI, OIbITA
NEATeIbHOCTH HDKOJOTMYECKON HAIMpaBICeHHOCTH, YMEHHS PYKOBOJICTBOBAaTHCS HMHU B
MO3HABATEIbHON, KOMMYHUKATUBHOW M COITMAJIBHOW IMPaKTHKE, CIIOCOOHOCTH W YMEHUS
AKTUBHO TIPOTUBOCTOSITH UACOJIOTHU XeMO(hOOuH;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

NOHUMAaHUS CHenU(UKN XUMHHM KaK HayKH, OCO3HaHUsA €€ pojid B (OPMUPOBAHHUH
pPAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IE€JOCTHOTO TMpPEACTaBICHUS 00
OKpY)KaloUIeEM MHpPE KaK O €IUHCTBE IMPUPOABbl M YEIOBEKAa, B MO3HAHWUU MPUPOIAHBIX
3aKOHOMEPHOCTEH U peleHruH MpoodJieM COXpaHEHUS MMPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO00H 3HAUMMOCTH XUMHH JIJISi COBPEMEHHOM IUBIIIM3AIMU: B €€
T'YMaHUCTUYECKOM HAMNpaBJICHHOCTH MW BaXHOHW POJM B CO3JaHUM HOBOM 0Oa3bl
MaTepHAIbHON KYJIBTYpBI, PEHICHUH TJI00adbHBIX MTPOOJIEM YCTOWYHMBOTO pPa3BUTHSA
YeJI0BEUYECTBA — CHIPHEBOM, SHEPIEeTHICCKOM, IMUIIEBOM M AKOJIOTHYECKOM 0€30IIacCHOCTH, B
Pa3BUTHH MEIUIMHBI, OOECNEYCHHH YCIOBUH YCHEIIHOTO TpyAa W OKOJIOTHYECKU
KOM(OPTHOM KU3HU KaKJIOT0 YjeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IMOHHUMAaHUSA CYUIHOCTH METOJOB IO3HAHUA,
MCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH UCIIOTh30BATh MOTydaeMbIe 3HAHUS
JUIs aHanu3a W OOBSACHEHUS SIBICHUW OKPYXXAIOUWIEro MHpa W IPOUCXOASIIUX B HEM
W3MCHEHHH, YMEHHS JelaTh 000CHOBAHHBIE 3aKIIOYCHHUS HA OCHOBE HAy4YHBIX (DaKTOB H
MMEIONIUXCS JAHHBIX C LIEJIbI0 OJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMUUYECKUE 3HAHUS Uil PEIICHUS
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYalUSIX;

MHTEpeca K MO3HAHUIO U UCCIIEOBATEIBCKOMN NS TEIbHOCTH;
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TOTOBHOCTH U CTIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUH 10 XWUMHH B COOTBETCTBHHM C >XHU3HEHHBIMHU
MOTPeOHOCTAMU;

WHTEpPECa K OCOOCHHOCTSAM Tpylda B pa3InyHbiX cdepax mpodeccroHambHOM
JESATEITHPHOCTH.

METANPEIMETHBIE PE3YJIBTATbHI

MeranpenMeTHbIE pe3yIbTaThl OCBOSHUS YYEOHOTO MpeaMeTa «XHUMH» Ha ypOBHE
CpeaHero oo61ero 06pa3oBaHus BKIIOYAOT:

3HAYMMBIE JIJIs1 POPMUPOBAHUS MUPOBO33PCHHS 00YUIAIONTUXCSI MK TUCITUTITHHAPHBIE
(MeXTpeMeTHBIC) 00IIeHAYYHBIE TIOHSATHS, OTPAKAIOIINE 1IEJI0OCTHOCTh HAYYHOUW KapTHHBI
MUpa U CIen()HUKY METOI0B ITO3HAHMSI, UCIIOJIb3YEMbIX B €CTCCTBEHHBIX HayKax (MaTepus,
BEIICCTBO, DHEPIUs, SIBICHHE, MPOIECC, CUCTeMa, HAyYHBIH (DaKT, MPUHIUI, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TCOPHS, UCCIICIOBAaHUE, HAOTIOACHUE, U3MEPEHUE, SKCIIEPUMCHT U
JpyrHe);

YHUBEPCAJIbHBIC ~ y4eOHbIC JeWcTBHsS  (IIO3HABATCNIbHBIE, KOMMYHHUKATHBHBIC,
PETYISITUBHBIC), oOecreynBaromue ¢GopMUpoBaHUE (DYHKIIMOHATBHON TI'PAMOTHOCTH W
COIMAJILHON KOMIIETEHITUN 00 YyJarOIINXCS;

CIIOCOOHOCTh OOY4YarOMIMXCA HCIOJIb30BaTh OCBOEHHBIE MEXKIUCIUIUITMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHHBEpPCaJbHbIE Y4eOHbIE NEWCTBHS B MO3HABATEIHHON U
COLIMAJILHOM TIPAKTHUKE.

MeranpenMeTHbIE pe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU yUeOHBIMU
NO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUIMH.

OByajieHue YHUBEPCATbHBIMU YUeOHBIMH MO3HABATEIbHBIMU JIEHCTBUSIMM:

1) 6a30Bble JJOrHYecKHe AedCTBHS:

CaMOCTOSATEIHHO (HOPMYIUPOBATh U AKTYaTU3UPOBATH MPOOJIEMYy, BCECTOPOHHE €€
paccMaTpHUBaTh;

OTIPEJIENSITh 1SN IESITEIbHOCTH, 3a/iaBas mapaMeTphl U KPUTEPUH MX TOCTHIKCHHS,
COOTHOCHTH PE3YyJbTaThI IEATEILHOCTH C MIOCTABICHHBIMHU IICIISIMH;

MCIIOJIb30BaTh MPU OCBOCHHUH 3HAHUYN MPUEMBI JIOTHUYECKOTO MBITINICHUS — BBIICISATD
XapaKTepHbIEe TMPU3HAKA TOHITHI M YCTaHABIMBATh HMX B3aHMMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIWE TTOHATHUS ISl OOBSICHEHUS OTIETBHBIX (DAKTOB U SIBICHHIA;,

BEIOWPAaTh OCHOBAHUS W KPUTEPHH MJIs1 KIAcCU(DHUKAIMKM BEIIECTB MU XUMHUYECKHUX
peaxkiuu;

YCTaHABIMBATh MPUUYMHHO-CIICICTBEHHBIC CBSI3U MEXKIY N3YYaeMbIMHU SIBICHUSIMU;

CTPOUTH JIOTHYECKHE paCCYXACHUS (MHIYKTHBHBIC, NEIyKTHUBHBIC, 1O aHAJOTHH),
BEISIBIISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYUS B  PACCMATPUBAEMBIX  SBIICHUSX,
(bopMyITHpPOBATH BHIBOABI U 3AKITIOUCHHUS;

MPUMEHSITh B TIPOIECCE TIO3HAHWS, WCIOIb3YEMbIE B XHUMHH CHMBOJHYECKHUE
(3HAKOBBIE) MOJEIH, TPEOOPa30BHIBATH MOJICIBHEBIC MPEACTABICHHUS — XUMHUYECKHA 3HAK
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(cumMBO) SneMeHTa, xuMuyeckas ¢Gopmylia, ypaBHEHHE XMMHUYECKOW pEakluu — Mpu
pelieHnd y4eOHBIX IO3HABAaTENbHBIX W MPAKTUUYECKUX 3ajlad, MPUMEHSITh Ha3BaHHBIC
MOJIEIbHBIC MPEICTABICHUS JIJISl BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB
1 XUMUYECKUX PEAKLINH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAMH METOJ/IOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIUH;

dbopmynupoBaTh 1€MW W 3aJauyd UCCJIEIOBAHUS, HWCIOJIL30BaTh IOCTABJICHHBIE U
CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KaueCTBE WHCTPYMEHTA IO3HAHUS U
OCHOBBI I (DOPMUPOBAHUSI TUIOTE3bI IO TMPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUH;

BJIAJICTh HaBBIKAMHU CAMOCTOSITEJILHOTO TJIAHUPOBAHUS U TIPOBEACHUS YUCHHUECKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHMsS HAOMIOJaTh 3a XOJOM IIpollecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €TI0 Pe3yJIbTaT, (HOPMYIUPOBATH 0OOOIICHHS U BBIBOIBI
OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3yJbTaTOB HCCIICIOBAHMS, COCTaBISATH OOOCHOBAHHBIN
OTYET O MpOJIeTTaHHOH paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOUW HCCIET0BATEIbCKOM U MPOCKTHOU JEATETHLHOCTH,
MPOSIBJIATH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEJIbHOMY TTOMCKY METOJOB PEIIeHUs
NPAaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3TUYHBIX METOJIOB MO3HAHUS.

3) paboTa ¢ unpopmManmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX HH(OpManuu (HaydHO-TIOMYJsipHas
JTUTEpaTypa XUMHUYECKOTO COJIepKaHMs, CIpaBOYHBbIE MMocoOus, pecypchl WHTepHeTa),
aHAIM3UPOBATh MH(MOPMAIMIO PA3IMYHBIX BUIOB U (OPM MPENCTABICHUS, KPUTHUYECKU
OILICHMBATh €€ JTOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTD;

(dbopMynHpoOBaTH 3aMpPOCHl U MPUMEHSTH Pa3IUYHbIE METOIbl IIPU TOMCKE U O0TOOpE
uHbOpMAIINK, HEOOXOANUMOM JIJIsl BEITIOTHEHUS YY€OHBIX 3a/1a4 ONpeeIEHHOTO TUTIA;

npuoOpeTaTh OTIBIT UCIIOJIb30BaHUS UH(GOPMAIIMOHHO -KOMMYHUKATUBHBIX
TE€XHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMANIBHYIO (OpMY TpeacTaBiIeHUsS WHGHOPMAINH
(cxembl, rpaduKh, TUArpaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);

WCIIOJIb30BaTh HAayYHBIA S3bIK B KA4eCTBE CPEACTBA MPU padoTe C XUMHUYECKOUH
uHhopMaIeil: TPUMEHITh MEXIpeaMeTHbIe (Pu3ndeckue U MaTeMaTUYECKUE) 3HAKU U
CUMBOJIbI, (OpMYJIbI, a0OpEeBUATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATIISITHOCTH.

OBiaseHne yHMBEpPCAJIbHBIMM KOMMYHUKATHBHBIMY JAeHCTBUSIMH:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMOW TeMbl B XOJ€ JUaiora W/WUiu
JMCKYCCHUM, BBICKA3bIBaTh HUJEH, (OPMYIHUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MPEJIJIOKEHHOM 3a1a4H;

BBICTYNIaTh C MpPE3EHTallell  pe3yJbTaTOB IO3HABATENbHOW  JEATEbHOCTH,
MOJIYYEHHBIX CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHUKAMHU IIPU BBIMIOJIHEHUU
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XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUUECKONM paldOThl MO KCCIEIOBAHUIO CBOWCTB
M3y4yaeMbIX BEIIECTB, peain3alid y4yeOHOro MpoeKTa M (POpMYIUPOBATH BBIBOJABI IO
pe3ynbpTaTtaM IPOBEAEHHBIX HCCIEIOBAHUN MYTEM COIVIACOBAHUS MO3ULUUM B XOHAE
o0cyxeHus U 0OMeHa MHEHUSIMU.

OBJ1aileHMe YHHUBEPCAJbHBIMU PEryJATUBHBIMHY JI€HCTBUAMU:

CaMOCTOSITEJIbHO  IUIAHMPOBAaTb W OCYLIECTBIIATH  CBOKO  IIO3HABATEJIBHYIO
NeSATENbHOCTD, ONpeieNsis e€ Lelid U 3aJa4i, KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH
KOPPEKTUPOBATh MpEAjiaraéMblii ajJrOpUTM JEUCTBUN TPU BBIIOTHEHUU YYEOHBIX U
UCCIIeIOBAaTENbCKUX 3aja4, BbIOMpaTh HaumbOosjee 3PQPEeKTUBHBIA CHOCOO MX pelIeHUs ¢
y4E€TOM TMOJTYYEHUS HOBBIX 3HAHUN O BEIIECTBAX U XUMUUYECKUX PEAKIHUSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEUM JEATEIIBHOCTH HAa OCHOBE CaMOaHaln3a |
CaMOOIIEHKH.

NPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[IpenmeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHnyeckas XuMus OTPaxaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN O XMUMHUYECKOW COCTaBIISAIONIEH €CTECTBEHHO-
HAy4YHOU KapTHUHBI MUpPA, POJIM XUMHUHU B NMO3HAHUU SBJICHUN TPUPOJILI, B (HOPMUPOBAHHUH
MBIIIJIEHUS U KYJIBTYPbI JIMYHOCTH, €€ (YHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOMN ISt
pElIeHHs] MPAKTUYECKUX 3a/ad M IKOJIOTMYEeCKHM OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CpeJIE;

BJIAJICHUE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAKOIINE
NOHATHS (XUMUYECKUN HJIIEMEHT, aToM, J3JIEKTpOHHAash oO0O0JI0YKa aToma, MOJEKYyJa,
BaJICHTHOCTb, JJIEKTPOOTPUIIATETLHOCTh, XUMHUYECKas CBsI3b, CTPYKTypHas Qopmyna
(pa3BépHyTas M COKpaliéHHasi), MOJIb, MOJISIPHAsT Macca, MOJISIPHBIN 00BEM, yIIIepO HBIN
ckeneT, (GyHKIMOHATIbHAS TPYINa, paauKall, ©30MEpUs, ©30MEPHI, TOMOJIOTHYECKHUI s,
TOMOJIOTH, YIJIEBOJAOPOABL, KHUCIOPOA M a30TCOAEpKAIlME COECAUHEHUS, MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUH U 3aKOHBI
(Teopusi cTpoeHus: opraHmyeckux BemectB A. M. bytiepoBa, 3aKOH COXpaHEHHUSI MacCChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHUU; MUPOBO33PEHUYECKUE 3HAHMUS,
JIe)Kallle B OCHOBE IOHMMAaHMS MPUYUHHOCTA U CHUCTEMHOCTH XMUMHUUYECKUX SIBJICHUM,
(dakToNOrMYEeCKUEe CBENEHUS O CBOMCTBax, COCTaBe, TMOIYYECHUH U 0Oe30macHOM
WCIIOJIb30BAaHUU BAXXKHEHIIMX OpPraHMYEeCKUX BEIIECTB B OBITY M MPaKTHYECKOU
JNEATENbHOCTH YEJIOBEKA,

chOpPMHPOBAHHOCTh YMEHUW  BBISBIATh XapakTEpPHbIC TMPU3HAKA  TOHITHH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE ITOHATHUS ITPU OITMCAHUU
COCTaBa, CTPOCHUS U PEBPAILICHUN OPTAHUYECKUX COCTMHEHN;

c(hOpMUPOBAHHOCTb YMEHHUM HCHOJB30BaTh XUMHUUYECKYIO CHUMBOJIUKY IS
COCTaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpamiéHHoO#) Gdopmy
OpPraHMYeCKUX BEIIECTB W YPAaBHEHUN XHMHUYECKUX PEAKIUH, W3rOTABIMBATH MOJIEIIH
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MOJEKYJ1 OpraHMYeCKHMX BEIIeCTB JJis  WUIIOCTPAlMd HUX  XHMHYECKOTO U
MIPOCTPAHCTBEHHOI'O CTPOEHUS,

c(hOpMUPOBAaHHOCTh ~ YMEHHMH  yCTaHaBIMBATh  MPUHAJJICKHOCTh  H3YyUYEHHBIX
OpraHUYeCKUX BEIIECTB MO UX COCTAaBY U CTPOCHHUIO K OMNpPEACIEHHOMY KJaccy/Tpymie
COCIMHEHUNH  (YrJeBOJAOpPOAbI,  KHUCIOPOJ M a30TCOJEp)Kalllue  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COCAMHEHUs), JaBaTb WM Ha3BaHUS IO CHUCTEMaTUUYECKOM
Homenknatype (IUPAC), a Takxe NpuUBOAUTH TPUBUAJIbHBIE Ha3BaHUS OTIEIbHBIX
OpraHUYeCKUX BEIECTB (3TUIIEH, MPONUIECH, alleTUJIEH, STUICHIJIMKOIIb, MIHLEPUH, (GEHOI,
dopManpaeru, ameTranbIerus, MypaBbUHAs KUCJIOTA, YKCyCHAasl KHCIOTa, OJEWHOBAs
KHCJIOTa, CTeapUHOBAs KUCIOTA, INII0K03a, (PPyKTO3a, Kpaxmall, HeJIi0JI03a, TJIUIHH);

c(hOpMUPOBAHHOCTh YMEHHS OMPEACNISITh BUJIBI XUMUYECKOU CBSI3M B OPTaHUYECKUX
COeIMHEHUAX (OJIMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSATH MOJIOKEHUS TEOPUH CTPOCHUS OPTraHUUIECKHUX
BeniecTB A. M. BytnepoBa 117151 00bsiCHeHHsI 3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa
U CTPOCHUS; 3aKOH COXPAaHEHHUS MACChl BEIECTB;

c(OpMHPOBAHHOCTh YMEHUU XapaKTepU30BaTh COCTaB, CTPOCHHE, (DU3UUYECKUE U
XUMHUYECKHE CBONCTBA TUIHMYHBIX MPEACTABUTENICH PA3JIMUHBIX KJIACCOB OPTraHMYECKUX
BEIIECTB (METaH, 3TaH, dTHIICH, MPONUJICH, alleTUIeH, OyTaaueH-1,3, metunoyraauen-1,3,
0€H30J1, METaHOJI, ITAHOJ, ITHJICHIJIMKOJIb, TJIUIEPUH, (EHOJI, alleTalbJAeThul, MypaBbUHas
M YKCYCHasl KHCJOTBHI, TJIIOKO3a, Kpaxmaj, IIeJUTI003a, aMUHOYKCYCHas KHCIIOTa),
WUTIOCTPUPOBATh T€HETUYECKYIO CBA3b MEXAY HUMHU YPAaBHEHHMSIMH COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIINI C UCTIOIb30BaHUEM CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUYHUKH YTJIEBOJIOPOJHOTO CHIPHS
(HedTh, IPUPOIHBIN ra3, yrojb), CIIOCOOBI UX MEPepadOTKU U MPAKTUICCKOS TPUMEHCHHE
IIPOJIYKTOB MEepepadOTKH;

c(hOpMHPOBAHHOCTh YMEHUI MPOBOJIUTH BBIYMCICHUS IO XUMUYECKUM YPaBHEHUAM
(macchl, 00bE€Ma, KOJIMYECTBA UCXOJHOTO BEMIECTBA WJIU MPOIYKTA PEAKIUHU 110 U3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJIHOIO M3 UCXOAHBIX BEIIECTB WM MPOJYKTOB PEAKIIUN );

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX METOJIax
HAay4YHOr0 TO3HAHHUS, UCIOJb3YEMbIX B XHUMHUHU MPU U3YUYEHHUHM BEIIECTB M XUMUUYECKUX
ABJICHUN (HAONIOACHUE, HW3MEpPEHUE, HKCIIEPUMEHT, MOJCIUPOBAHKE), HCIIOIH30BAThH
CUCTEMHbIE XMMHMUYECKHE 3HAHUS I NPUHSATUSA PEIICHUM B KOHKPETHBIX >KU3HEHHBIX
CUTYyalusiX, CBI3aHHbBIX C BELIECTBAMU U UX TPUMEHECHHEM;

c(hOpMHPOBAHHOCTh YMEHUW COONIOAATh TMpaBWja TMONB30BAHUS XHUMHYECKOU
MOCy10M U 1abOpaTOpHBIM 000PYAOBAHUEM, a TAKXKE MPABHIIA OOPAILIEHUS C BEIIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSMHU MO BBIMOJHEHHUIO Ja00PATOPHBIX XUMUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHI TUIAHUPOBATH U BBITIOIHATh XUMUUYECKUN HKCIIEPUMEHT
(mpeBpallleHUs] OPraHMYECKUX BEIIECTB MPU HATPEBAHUU, TOJYUCHUE STUIICHA U U3YUYCHUE
€ro CBOMICTB, KQUECTBEHHbIC PEAKIMU OPraHUYECKUX BEIECTB, J€HATypalus OEIKOB IpH
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HarpeBaHUM, I[BETHHIE pEaKIMu OEJIKOB) B COOTBETCTBUU C TpaBWIAMH TEXHUKH
0e30macHOCTH TpH OOpallleHuH C BEIIeCTBAaMH U J1A0OPATOPHBIM 00OPYIAOBAHUEM,
MPEACTABIATh PE3YJAbTAaThl XMMHUYECKOTO JKCIEPUMEHTa B (OpMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX Peakiuii U (OPMYJIUPOBATH BHIBOABI HA OCHOBE 3TUX PE3YJIHTATOB;

chOpMUPOBAHHOCTh ~ YMEHHMM  KPUTUYECKH  aAHAIU3UPOBATh  XUMHUYECKYIO
nH(popMaIHIO, TOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (CpeCcTBa MAaccOBOM MH(opMaIuu,
WuTepHeT u apyrux);

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOAaTh MpaBUjIa HKOJOTHUECKHU 11eJIecOo00pa3HOro
MOBEJICHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IEJSAX COXPAHEHHUS CBOETO 3J0POBbS U
OKpY’Karoled MPUPOJHON Cpebl, OCO3HABaTh OINACHOCTb BO3JEHUCTBHUS HaA IKUBBIC
OpraHU3MbI OMNpeAeIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMas cMbica mokazarens [1JIK,
MOSICHATh Ha TMPUMEpPaxX CIOCOObl YMEHBIICHHS] W TPEIOTBpAIIEHUS] HX BPEIHOTO
BO3JICUCTBHUS Ha OPTaHU3M YEJIOBEKa;

Ui 00y4arommxcss C OTPAaHMYCHHBIMH BO3MOXKHOCTSMH  3JIOPOBbS: yMEHUE
IPUMEHSATH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHMS BEIIECTB U XUMHUECKUX
SIBJICHUM;

JUISL CJIETBIX U CIIA0OBHJISIIIMX OOYYArOIIUXCSl: YMEHHE HCIOJIb30BaTh peilbedHO-
TOYCUHYIO cucTeMy obo3HaueHui JI. bpaiins mis 3anucu XumMudeckux GopMyit.

11 KIIACC

[IpenqmerHble pe3ynbTaThl OCBOCHHS Kypca «OOIIas u HeopraHuuecKas XUMUs»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TPEJACTABICHUN: O XUMUYECKOM COCTABJISIONICH €CTECTBEHHO-
HAy9YHOW KapTHUHBI MUpPA, POJIM XMUMHUHU B MO3HAHUU SBJICHUN MPUPOJIBI, B HOPMUPOBAHHUH
MBIIUICHHUS U KYJbTYPBI JIMTYHOCTH, €€ (YHKIIMOHAIIBHOM TPAaMOTHOCTH, HEOOXOIUMOM IS
peleHns MPaKTUYECKUX 3a7a4 U IKOJOTHYECKHM OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3JI0pPOBBIO U IPUPOJITHOU CPEJIE;

BJIQJICHUE CUCTEMOM XMMHUYECKUX 3HAHUMU, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIIUe
MOHATHS (XUMHYECKHUN 3JICMEHT, aTOM, U30TOIl, S-, P-, d- JIGKTPOHHBIC OPOHUTATN ATOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJIIPHBIN 00BEM, BAJIGHTHOCT, AIEKTPOOTPUIIATETIHOCTD, CTENIEHb
OKHUCJICHUS, XMMUYECKasi CBA3b (KOBAJEHTHAsl, MOHHAs, METAJJIMYECKAsl, BOJOPOJHAs),
KpUCTAJIIMYECKasT pPEHIETKA, THUIbl XWMHYECKUX PEakKlHil, pacTBOp, SJIECKTPOJIUTHI,
HERJIEKTPOJIUTBI, DJIEKTPOJIUTHYECKAs JUCCOLMALUS, OKHUCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUYECKON peaklni, XMMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON aucconuanuu, nepuoandeckuid 3akoH JI. M. MenaeneeBa, 3akoH
COXpaHEHMsSI MAacChl BELIECTB, 3aKOH COXPAHEHUS U NPEBpallleHUsT HSHEPruu MpH
XUMUYECKUX  pEaKknusx), 3aKOHOMEPHOCTH,  CHMBOJIMYECKUN  SI3BIK  XHMUH,
MUPOBO33PEHUYECKHUE 3HAHUS, JIEKAITME B OCHOBE TOHUMAHMUS IPUYUHHOCTU U CUCTEMHOCTH
XUMUYECKUX SIBICHUM, (PAKTOJIOTMUYECKHUE CBEJCHUSI O CBOMCTBAX, COCTaBE, MOJYYECHUU U
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0€30MacHOM  HCIOJIb30BAHUM BaXXHEUIIMX HEOPraHMYECKUX BEUIECTB B OBITY U
MPAKTUYECKOMN JAESATEILHOCTH YEIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHUU BBISABIATH  XapaKTEpHbIE TPU3HAKU  MOHSTHUH,
yCTaHABIIMBATh UX B3aUMOCBSI3b, UCIIOJIH30BaTh COOTBETCTBYIOIIUE MOHITHUS IIPU OMTMCAHUU
HEOPTraHMYECKUX BEIECTB U X MPEBPAICHU;

c(hOpMUPOBAHHOCTb YMEHHUM  HCIOJb30BaTh XUMHUUYECKYIO CHMBOJIUKY IS
cocTaBjieHUs (POpMYJ BEIIECTB U YPAaBHCHUN XUMUUYECKUX DPEAKIHM, CUCTEMATHUUECKYIO
Homenknarypy (IUPAC) u TpuBuanibHble Ha3BaHUS OTIICIbHBIX HEOPTAaHUYECKUX BEIIECTB
(yrapHslii Ta3, yrieKuciblii ra3, aMMHUak, raiéHas U3BeCTh, HeTallI¢Hasi U3BECTh, MUThEBas
coJia, MUPUT U JIpyTHe);

c(hOpMUPOBAHHOCTh YMEHHUH OMNpPEACNSTh BaJCHTHOCTh W CTENECHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BHUJ XUMHUUYECKOU CBSI3U
(koBaneHTHAsl, WOHHAs, MeETaJUIMYecKas, BOJOPOJHAs) B  COCAUHEHUSIX, THUI
KPUCTAJUTMYECKONM PEIETKH KOHKPETHOT'O BeIeCcTBa (aTOMHAas, MOJICKYJISIpHAsl, WOHHAas,
MeTaJUTMYecKas ), XapakTep Cpebl B BOJHBIX PACTBOpPaX HEOPTraHUUYECKUX COCTMHCHUN;

c(hOpMUPOBAHHOCTh YMEHUM YCTAHABJIMBATH MPUHAJICKHOCTh HEOPTaHMUECCKUX
BEIIECTB IO UX COCTaBY K OINpPeeIEHHOMY KJIacCy/TpyIIe COeTMHEHUH (ITPOCThIC BEIeCTBA
— METaJUIbl U HEMETAILIbI, OKCHJIbl, OCHOBAHUS, KUCIOTHI, aM()OTEPHBIE TUIAPOKCHIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUN paCKpbhIBaTh CMBICH Tepuoanydeckoro 3akona J[. U.
MenpneneeBa W JEMOHCTPUPOBATH €r0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKITNH;

c(OpPMHPOBAHHOCTh YMEHHMM XapaKTEepU30BaTh JJIEKTPOHHOE CTPOCHHUE aTOMOB
XUMUYECKUX 31eMeHTOB 1—4 nepuonoB [lepuoanyeckoii cucTeMbl XUMUYECKUX 3JIEMEHTOB
J. W. MenngeneeBa, HCIONB3YsA MOHATHS «S-, P-, O-3IEKTPOHHBIC OpPOHTATIH,
«QHEPTeTUYECKHE YPOBHMU», OOBICHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBONCTB XUMHUYECKUX
3JIEMEHTOB W WX COCAMHEHWNW MO nepuoaaM M rpynnaM llepuoandeckor CHCTEMBbI
xumu4ueckux aneMeHToB 1. . Menneneena;

c(hOpMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE XUMUUYECKHUE
CBOMCTBAa HEOPraHUYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE
T€HETUYECKOW CBSI3U MEXKIYy HEOPraHMYECKHMMHU BEUIECTBAMHM C IOMOIIBI0 ypaBHEHHU
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINIA;

chOpPMHPOBAHHOCTh YMEHHUS KIACCU(PHUIIMPOBATH XUMHUYECKHE PEAKIUU  TI0
Pa3TUYHBIM MPU3HAKAM (YUCIIY U COCTaBY PEarnpyrolifX BEIIECTB, TETUNIOBOMY 3P GHEKTy
peaKiuu, U3MEHEHUIO CTEIEHEN OKUCIIEHUS 3JIEMEHTOB, 00OpaTUMOCTU PEAKINH, YYaCTHUIO
KaTaJInu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUH COCTABIISITh YPAaBHEHUSI PEAKIM Pa3IuyHBIX THUIIOB,
MOJIHBIE U COKpAIIEHHBIE YPaBHEHUS! PEaklMil HOHHOTO OOMEHa, YUYUThIBas YCJIOBUS, MPHU
KOTOPBIX 3TU PEAKINU UAYT JI0 KOHIIA;
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c(hOpMUPOBAHHOCTh YMEHUH MPOBOAUTH PEAKIIMHU, MOJTBEPIKIAIONINE KaueCTBEHHBIN
COCTaB Pa3JIMYHBIX HEOPTraHUYECKHX BEIIECTB, PACMO3HABATH OIBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUECKUX BEIIECTB;

c(hOpMHPOBAHHOCTb YMEHUIN pacKpbIBaTh CYILLIHOCTb OKUCJIUTEIIBHO-
BOCCTAaHOBUTEINIBHBIX PEAKIMM MOCPEACTBOM COCTaBJIEHMs JJIEKTPOHHOIO OajlaHCa 3TUX
pEeaKLHnii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHITH 3aBUCHUMOCTh CKOPOCTH XHMHUYECKOUH
peakiuu OT pazIMYHbIX (PAKTOPOB; XapaKTep CMEHICHUS XUMHUYECKOTO paBHOBECHUS B
3aBUCHUMOCTHU OT BHEIIHETO Bo3jeicTBus (npunnun Jle [laTense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMHUYECKUE MPOIIECCHI, JEKAIIUe B
OCHOBE TPOMBIIIJICHHOTO TOJYYEHHs CEpPHOM  KHUCIOThI, aMMHaKa, a TakKxKe
c(hOpMUPOBAHHOCTH MPEJCTABICHUN 00 OOMIMX HAYYHBIX MPUHIUMNAX U IKOJIOTUYECKUX
mpo0eMax XMMUYECKOTO TIPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIUYUCICHUS C UCIOJIb30BAHUEM IOHSTHS
«MaccoBas JI0Js BEIIECTBA B PAacCTBOPE», OOBEMHBIX OTHOIICHUHN Ta30B MPH XUMHUYECKUX
peaKkIusax, Macchl BEIIeCTBA WU 00BbEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce UM o0bEMY OJHOTO M3 yYaCTBYIOIIUX B PEAKIUM BEIIECTB, TEIIOBOTO 3¢ dekTa
peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MPEBPAIICHUS U COXpPaHEHUS
HHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUW COOJIOJATh TMpaBUiia TMOJIb30BAHUA XUMHYECKOM
NOCYZOM U JIa0OpaTOpPHBIM 000PY0BAaHUEM, a TAKXKE MTpaBUiIa 0OpaIlleHs C BEIIECTBAMU B
COOTBETCTBHUH C UHCTPYKIUSIMU IO BBIMOJTHEHUIO TA00OPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHHUM IIAHUPOBATH U BBIMOIHATH XUMHUYECKUN HIKCIIEPUMEHT
(pa3nokeHre MEPOKCHAAa BOJOPOJA B MPUCYTCTBUHU KaTaln3aTopa, OMPEIEICHHE CPEIbl
pPacTBOPOB BEHIECTB C IMOMOIIBIO YHHUBEPCATBHOTO HHAMKATOpA, BIHMSHUE Pa3IAYHBIX
(aKkTOpOB Ha CKOPOCTh XMMUYECKON PEaKIMU, PEaKIMi MOHHOT'O OOMEHA, Ka4YeCTBEHHBIC
peakuuu Ha cyibdar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA KaTHOH aMMOHUS, pEIICHUE
AKCIIEPUMEHTATBHBIX 3a/1ad 1o TemaMm «Metame» u «HemeTrannb») B COOTBETCTBUU C
MpaBWIaMH TEXHUKH O€30MaCHOCTH TpHU OOpaIlleHWH C BEHIECTBAMHU M JIa0OpaTOPHBIM
o0opyaOBaHUEM, TIPEICTABIATH PE3YJIbTATHl XUMHUYECKOTO dKCIIEPUMEHTA B (hOpME 3aITUCH
YpaBHEHUI COOTBETCTBYIONIMX pPEaKIUid M (POpPMyIUpOBaTh BBIBOJABI HAa OCHOBE 3THX
pPE3YIbTATOB;

chOpPMHPOBAHHOCTh ~ YMEHHW  KPUTUYECKH  aAHAJU3UPOBATh  XHMHUUYECKYIO
uH(MOPMAITNIO, TTOTYIaeMYI0 U3 Pa3HBIX UCTOYHUKOB (CPEJICTBA MACCOBOM KOMMYHHKAIINH,
WNuTtepHer u apyrux);

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOATh MpaBUjia SKOJOTHUECKHU 11e1ecO000pa3HOro
MOBEJICHUSI B OBITY U TPYAOBOU NEATEIILHOCTH B LESAX COXPAHEHHUSI CBOETO 370POBbs U
OKPY’KAIOIIEH NPUPOJHOM Cpelibl, OCO3HaBaTh OMNACHOCTb BO3JACWUCTBHS Ha JKUBBIC
OpraHU3Mbl OMNpEJEIEHHBIX BeIlleCTB, MoHuMasi cMbica nokazarens [IJIK, mosicusaTe Ha
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IpUMEpPax CHOCOObl YMEHBIIEHUS M MPEJOTBPAUICHUS MX BPEIHOrO BO3JCHCTBUS Ha
OpraHu3M YeJIOBEKa;

st OOydarolUXCsl C€ OTrPAaHMYEHHBIMH BO3MOXKHOCTSIMU  3/I0POBBSI:  YMEHHUE
MPUMEHSThH 3HAHUSI 00 OCHOBHBIX JIOCTYNHBIX METOAAaX MO3HAHUS BEIIECTB U XUMHUUYECKHUX
SIBJICHU;

JUISL CIIETIBIX U CHA0OBUASIIMX OOyYaronIuxcs: YMEHHE HCIOJIb30BaTh peibedHO-
TOUEUYHYIO cUCTeMY 0003Hauenuit JI. bpaitns nns 3anucu XuMuyeckux GopMyit.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Kontpoiasbnbie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nesn 1. Teoperudeckue 0OCHOBbI OPraHn4ecKoOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznes 2. YriieBoaopoanbl
2.1 [IpenenbHbIC YTIeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pO/Ibl: alKEHBI, 6 1
aJIKa/IuEHBbI, aJIKUHBI
2.3 ApomMaTHYEeCKHE YIIeBOI0POIAbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopojacoaep:kamnue opranndeckne coeuHeHUst
3.1 Cnuptel. ®enon 3
3.2 Anbnerunbsl. KapOoHOBBIE KUCIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1
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Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kamme opraHudecKue coeMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTHueckue
n/n Bcero u3yyeHusi = o0pasoBaTeibHbIe
padoTsbI padoThI
pecypcsbl
Hucrpykrax no OT u Th. [Ipeamer
1 OpPraHWYECKON XUMUH, €€ BOSHUKHOBEHUE, 1 02.09
pa3BUTHE U 3HAUCHHE
Teopust cTpoeHUsT OPTaHUIECKUX
2 coequaenuit A. M. bytieposa, eé 1 09.09
OCHOBHBIE TTOJIOKEHUS
[IpencraBnenue o kaaccupuKau
3 oprannueckux BemiectB. Homenknatypa 1 16.09
(cucTemaTuyeckas) U TpPUBUATIbHBIC '
Ha3BaHU OPraHUYEeCKUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHUE,
4 . 1 23.09
TOMOJIOTHYECKUHN Psifl
MertaH u 3TaH — npocrenime
5 P 1 30.09
MIPE/ICTAaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOHCTBA 1 07.10
OTUJIEH U NIPOIMUIIEH — MPOCTEHIINE
7 1 14.10
MIPE/ICTAaBUTEIH aJTKEHOB
IIpakTnuyeckas padora Ne 1.
8 «IlomyyeHue 3TH/ICHA U H3yYeHHE €TI0 1 1 21.10
cpoiictB» MHcTpykTaxk no OT u Th
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Anxanuensl. byraguen-1,3 u
MeTunoyraauen-1,3. Ilonyyenne
CHHTETHYECKOTO KaydyKa U PE3HHBI

11.11

10

AJIKUHBI: cOCTaB U 0COOCHHOCTH
CTPOEHMSI, TOMOJIOTUYECKUM PSAI.
AneTunes — npocTenimmn
MPEeACTaBUTENh ATKUHOB

18.11

11

Beruncnenus 1o ypaBHEHHUIO XUMHYECKOU
peakuuu

25.11

12

ApeHbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB

02.12

13

['eneTnveckas CBsI3b YriaeBOIOPOIOB,
MPUHAYISKANUX K PA3TUIHBIM KJIaccam

09.12

14

[TpupoTHBIE HICTOYHUKH YTIIEBOOPOIOB:
MIPUPOIHBIN Ta3 U MOTYTHBIC HePTSIHBIE
rasbl, He)Th U TIPOIYKTHI €€ mepepaboTKu

16.12

15

KonTpoabHasi padora mo pasaeiy
«¥YTJ1eB0O0POaAbI»

23.12

16

[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB:
MIPUPOIHBIN a3 U NOMYTHHIE HEPTIHbIE
ra3bl, He()Th U IPOAYKTHI €€ epepaboTKu

13.01

17

Hpe,[[eJ'ILHLIe OJJHOATOMHBIC CITUPTHI:
MCTAHOJI 1 OTaHOJI. BO,Z[OpOI[HaSI CBA3b

20.01

18

MHoroaToMHbIC CIIMPTHI: OTUJICHTIJIUKOJIb
U IIMICPpUH

27.01

19

deHo: CTPOCHUC MOJICKYIIbI, (I)I/I?»I/I"ICCKI/IG
1 XUMHWYCCKHEC CBOﬁCTBa, IMPUMCHCHUC

03.02
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20

Anpaeruapl: GopManbIaerua u
areTanpaerng. AlueTod

10.02

21

OAHOOCHOBHBIE MPE/IENIbHBIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHasI

17.02

22

IIpakTnueckas padora Ne 2.
«CBoiicTBa pacTBOpa YKCYCHO#
kucjaoTe» Uucerpykrax no OT u Th

03.03

23

CTeapI/IHOBafl " OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBUTECIIN BBICIIUX Kap6OHOBI)IX
KHUCJIIOT

17.03

24

ana KaK COJIN BBICIITHUX Kap6OHOBLIX
KHCJIOT, NX MOTOIIlee JIeliCTBIE

24.03

25

CrnoxHbIe 2()UPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. [ 'MApOIN3 CIIOKHBIX

a¢upoB

07.04

26

Xupbr: rugponns, npuMeHeHune,
OuroJIoTHYeCcKasi pOJIb )KUPOB

14.04

27

VYrieBoapl: cOCTaB, KiIacCU(pUKAITHSI.
Baxwueiine npenacTaBuTeNu: riI0K03a,
dbpykTo3a, caxapo3a

21.04

28

KanMa.]'I " ICJJIK0JI03a KaK IIPUPOAHBIC
ITOJIMMECPBI

28.04

29

KonTtpoJsbHas padora no pasaeiy
«Kucjiopoacoaep:kamue opraHu4ecKue
COeITMHEeHUSsD)

05.05

30

AMMWHBI: METHJIAMHWH U aHWJIHH

12.05

28




AMUHOKHUCIIOTHI KaK aM(OTEpHbBIE

31 OpraHu4ecKue COCAMHEHHS, UX 1 19.05
ononornveckoe 3HaueHue. [lenruapt

39 benku xak npupoaHsIe 1 26.05
BBICOKOMOJICKYIISIPHBIE COCAMHEHUS

33 OCHOBHBIE TIOHSATHS XUMHHU 1
BBICOKOMOJIEKYIISIPHBIX COCTMHEHUH
OCHOBHBIEC METO/IBI CHHTE3a

34 BBICOKOMOJICKYIISIPHBIX COCTUHEHU. 1
[TmacTmacchl, KayqdyKH, BOJIOKHA

OBHIEE KOJIMYECTBO YACOB IO 34

INPOI'PAMME
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11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUM DIIEMEHT. ATOM.
DneKTpoHHAs KOHPUTYpAIUs aTOMOB

06.09

[Tepuonnueckuii 3akoH u [lepuoanueckas
cUCTeMa XMMHYECKHUX 3jieMeHToB /I, .
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS AaTOMOB

13.09

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COeIUHEHUN
10 TPyMIaM U TeproiaM. 3HaYCHHE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux dnemenToB .. Menaeneera
B pPa3BUTUHU HAYKH

20.09

CTpOCHI/Ie BelllecTBa. XUMHUUECKas CBA3b,
eé BUJbI; MEXaHNU3MBI 06p2130BaHI/I${
KOBAJICHTHOM CBSI3H. Boz[opolea;I CBA3b

27.09

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucieHus. Bemniectsa
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

04.10

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC

11.10

30




Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCMHEHUM.
I'enernyeckas cBsI3b HEOPraHUYECKUX
BEILIECTB, PA3JINYHBIX KJIACCOB

18.10

Knaccugukamms XuMIHUECKUX peakuui B

HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLECHNS SHEPTUU IIPH

XUMHUYCCKHUX PCAKIHUAX

25.10

Ckopoctb peakiui. OOpaTrMble peakiuu.

XUMHYECKOE PaBHOBECUE

08.11

10

IIpakTHyeckas padora Ne 1. «Biausinue

Pa3IuYHBIX (P)AKTOPOB HA CKOPOCTH
XHMHUYECKOH peakium)

15.11

11

DNEeKTPOTUTHIECKAs JUCCOIHAIIHSI.

[Moustitie o BogopoaHOM mokasarese (pH)

pactBopa. Peakiuu HOHHOTO OOMEHa.
I'uaponn3 opraHuYecKux u
HEOPraHUYeCKUX BEIICCTB

22.11

12

OKHUCAUTENHEHO-BOCCTAHOBUTEILHBIE
peakuuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIEi

29.11

13

KonTtponsHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

06.12

14

MeTtannsl, UX HOJ0KEHUE B
[Iepronnueckoy cucreMe XUMUYECKUX
anemenToB /. 1. MenaeneeBa u

13.12

31




O0COOCHHOCTH CTpOCHHUS aToMOB. O01ue
(u3HUecKre CBOMCTBA METAIIIOB

15

CrinaBel METAUIOB. DJIEKTPOXUMUYECKUI
PSAI HAIPSKEHUN METalIoB

20.12

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPUH, Kalui, Kaabllui,
MarHuii, aJlOMUHUI) U UX COETUHEHUN

27.12

17

XHWMHUYECKUE CBOMCTBA XpOMA, MEIU U UX
COCIMHEHUN

10.01

18

XuMHdecKre CBOMCTBA IMHKA, JKeje3a U UX
COeqUHEHNN

17.01

19

IIpakTuyeckas padora Ne 2. "Pemenue
JKCIePUMEHTAIBLHBIX 32124 110 TeMe
«Metamiabn»"

24.01

20

HemeTtamnel, MX IOJI0KEHHE B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

31.01

21

®du3nYeCKre CBOMCTBA HEMETAIJIOB.
AnnoTponus HEeMeTauIoB (Ha puMepe
KHCTIopo/a, cepsl, pocdopa u yriepoaa)

07.02

22

XHWMHYECKUE CBOMCTBA TAJIOT'CHOB, CEPhI U
UX COEIUHEHUMN

14.02

23

XHUMHYECKUE CBOMCTBA a30Ta, (hocodpa u
HUX COeIUHEHUN

21.02

24

XHUMUYECKUE CBOWCTBA yriepoaa, KpeMHUS
U UX COCIUHEHUM

28.01
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25

IIpuMeHeHne Ba)KHENIINX HEMETAJUIOB U UX
COCIMHEHUI

07.03

26

O000611IeHNEe ¥ CHCTEMAaTH3aLMs 3HAHUI 110
teMme «HemeTtamnery. Berauciaenus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKUE PACUETHI

14.03

27

IIpakTnueckas padora Ne 3. «Pemenue
JKCIePUMEHTAJILHBIX 32124 110 TeMe
"HemeTasanbl'"»

21.03

28

KoHnTpoJsbHas padora no remam
«Metamwiab» 1 «Hemeramann

28.01

29

Heopranunueckue u oprannyeckue
kucnoTel. Heopranuueckue u
OpraHu4ecKnue OCHOBAHUS

11.04

30

AmboTepHbIe HEOpraHU4YeCKHUe U
opraHuueckue coenuHeHus. ['enernueckas
CBSI3b HEOPraHUYECKUX M OPTaHUYECKUX
BEIIECTB

18.04

31

Ponp xuMuu B o0ecIieueHun
3KOJIOTUYECKOM, SJHEPreTUYEeCKON 1
MUIIEBON O€30TIaCHOCTH, Pa3BUTHHU
MEIULIMHBI

25.04

32

[IpencraBnenust 00 OOMIMX HAYYIHBIX
MPHUHIMIIAX TPOMBIIIJICHHOTO MOJYYCeHUS
BaYKHEHIIINX BEIIECTB

16.05

33

Yenosek B MUPEC BCUICCTB U MATCPUAJIOB

23.05

34

XuMus u 310POBLEC UCIIOBCKA

33




OBHIEE KOJIMYECTBO YACOB 110
IMPOI'PAMME

34

34




YUYEBHO-METOJMYECKOE OBECIEYEHME OGPA30BATEJBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

1. Xumus, 10 xknace/ 'abpuensa O.C., OO11ecTBO ¢ OrpaHUUYEHHON OTBETCTBEHHOCTHIO
«AIPODA»; Akimonepnoe obuiectBo «M3narensctBo «IIpocBemenne»
2. Xumus, 11 knace/ 'abpuensu O.C., O61ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«AIPODA»; AkimonepHoe obuiectBo «M3narensctBo «IIpocBenienue

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumust Metoaudeckoe nocodbue — 6a30Bblii ypOBEHb -
M.: Ipoda 2022 ron.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111ast XuMus B TeCTaX, 3a7a4ax, yIpaKHECHUX.
11 ximace» — M.: lpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.Ymakoa «Xumus 11 kinacc: KoHTposibHbIC U
IpOBEpPOYHbIE padOTHI K yueOHUKY». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.Benenckas «Xumus 11 knacc: HactonpHas kHUTA
s yaurens». Yacts 1 — M.: Ipoda, 2019 rox.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kiacc: HacronpHas kHura
s yaurens». Yacts 2 — M.: Ipoda, 2022 rox.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I".OcTpoymoBa «3a1auu 1o XMMUHU U CIIOCOOBI MX
pemenus» - M.: «/Ipoday, 2021ros.

7. B.I'. JlenncoBa «Xumus 11 knacc moypounsie miansl o yaeouuky O.C.I'abpuensina,
I'.T".JIpicoBoit» - Bosrorpaa» Yuutens 2018rog.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

http://www.chemnet.ru ['azera « Xumusi» u callT 11 yuaurtens «5 uay Ha ypOK XUMHUK»
http://him. 1september.ru Enqunas xomekus LIOP: TIpenmerHas komnekmus « XuMUS»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbBIE
skcriepuMenThl: xumusi. Komneknust Poccuiickoro o0meo0pa3oBaTeasHOTO opTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickas onuMnuana mikOI-HIKOB MO XUMUAU
http://chem.rusolymp.ru Oprannyeckast XuMusi: SIEKTPOHHBIA YICOHUK JIJISI CPETHEH
TITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JICKTPOHHBIA YICOHUK
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http://www hemi.nsu.ru OTKpbITBIA KOJIEIK: XUMUS
http://www.chemistry.ru JlucraniimonHas oJuMIIUAIa 0 XUMUU:

TEJIEKOMMYHHUKAIIMOHHBIA 00pa30BaTeNbHbIN IPOEKT
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