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HOACHUTEJIbHASA 3AIINCKA

[IporpaMma 1o XHMMHM Ha YpPOBHE CpeEIHEro o0Iero ooOpa3oBaHUs
pa3paborana Ha ocHOBe DenepanbHOTro 3akoHa OT 29.12.2012 Ne 273 -d3 «O6
obpazoBanuu B Poccuiickoit @enepaiuuy, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
dbenepanbHO 00pa30BaTEIBFHON MPOTPAMMBI CPEIHETO OO0IIEero oO0pa30BaHUS
(®OIT COO), npexncraBieHHsix B  DemepanbHOM  rocyjap CTBEHHOM
obpaszoBatenbHOM cra"aapte COO, c¢ yuérom KoHuenuuum mpenogaBaHus
yueOHOro npeamera « XuMus» B 00pa3oBaTelbHBIX OpraHu3anusax Poccuiickoit
denepany, peaqu3yrOIMX OCHOBHbIE 00pa3oBaTebHBIC MPOTPAMMBI, H
OCHOBHBIX TMoOJio)keHnd «CTpaterum pas3BUTHS BocnUTaHus B Pocculickoi
deneparnuu Ha niepuoa g0 2025 roga» (Pacnopsixenue [IpasutensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY NOJXO0J0B K pa3paboTKe MpOorpaMMbl IO XUMUH, K OTIP €/1€JICHHUIO
o0111eii cTpaTeruv 00y4eHus, BOCITUTAHUS U Pa3BUTHS 00YyUYarOIIUXCsl Cp eACTBaMU
y4ueOHoro npeamera « Xumusi» 1715 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBUIIH
koHientyaiabHbie nonoxeHuss ®I'OC COO o B3auMo0O0yCIOBICHHOCTH 1IENEH,
COJIEpKaHUsI, PE3yJIbTaTOB OOy4YEHUS M TpeOOBaHUW K YPOBHIO MOJATOTOBKU
BBIITY CKHUKOB.

[Iporpamma pa3zpaboTaHa B COOTBETCTBUM C Yy4deOHbIM IutaHoM MBOY
«I'ep3enb-Aynbckast CILI Ne2y nns ypoBHS OCHOBHOTO OOIIEro oopa3zoBaHHs C
MCIOJIb30BaHUEM COBPEMEHHOTO 000PYAOBaHUS IIEHTPA €CTECTBEHHO-HAYYHOU U
TEXHOJIOTU4YecKkor HampaBiieHHOcTH «Touka pocray. Ha 0aze nentpa «Touka
pocTay» obecreunBaeTcs peann3aius 00pa3oBaTEIbHBIX MPOTrPpaMM €CTECTBEHHO -
HAaYYHOM U TEXHOJOTHYECKON HAMPABJIEHHOCTEH, pa3pab0oTaHHBIX B COOTBETCTBHHC
Tp €00BaHUAMU 3aKOHOATENBCTBA B cpepe 00pa30BaHUs U C YUETOM P EKOMEH 1aLMi
denepalibHOrO ornepartopa ydeOHoro mnpeaMera «Xumusi». Hcnonb3oBaHue
obopymoBanusa IeHTpa «Toyka pocray TpHW pealm3aluu JaHHOW pabouei
P OTPaMMBbI MTO3BOJISIET CO3/1aTh YCIOBUS:

® JIJIs paCIIMP €HUS COJIePKAHUSI ITKOJIBLHOTO OUOJIOTUYECKOT0 00pa30BaHMUS;

e Il TIOBBIIICHUS TO3HABATENIPHOM AKTMBHOCTH OOyUaromuxcs B
€CTeCTBEHHO-HAYYHOU 001aCTH;

® IS Pa3BUTHS JIMYHOCTH pebOeHKa B mpoliecce 0OydeHus OMOJOTHH, €ro
ciocoOHOCTeN, GOpMHUPOBAHKS U yAOBIETBOP CHUS COITUATBHO 3HAUUMBIX
MHTEP €COB U NOTP €OHOCTEH;

e sl pabOThI C 0J1ap EHHBIMH IIKOJILHUKAMU, OPTaHU3AIUN X Pa3BUTHS B
pa3IMYHBIX 00JacTAX 00pa30BaTEIbHON, TBOP YECKOM ACSITEIBHOCTH.
[Ipumenss 1mdbpoBbie Ja00paTOPUM HA YPOKAX XHWMHH, YYAIIUEcs CMOTYT
BBITIOJTHUTh MHOKECTBO J1a00paTOPHBIX paboT M IKCIEP UMEHTOB 1O TP OTpaMMe

«XUMUS.




XUMUYECKOE obpa3oBaHue, MOJIy4aeMoe BBIITY CKHUKaMH
001Ie00pa3oBaTeNbHON OpTaHU3allMU, SBJIACTCI HEOTHEMJIEMOM YacThlO HX
obpazoBaHHOCTH. OHO CHYXXHUT 3aBEpIIAIONIUM 3TAalloM peaju3aluu  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MpPUCYIIHX
IETOCTHOM CHUCTEME XHMMHYECKOTO 00pa3oBaHUs. T IIEHHOCTH KacaloTcs
MO3HAHMSI 3aKOHOB P UPOJIbL, POPMHUPOBAHUS MUP OBO33PEHUS U 00IIIEH KYJIHTYP bl
YenoBeKa, a TaKXKe DKOJIOTHYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
310pOBbI0 M MpUPOJHOM cpene. Peanusyercs xumuueckoe 0Opa3zoBaHUE
oOyuarouwmxcs Ha yp OBHE Cp €THEro 001Iero 00pa3oBaHus CpeICTBAMHU YUeOHOTO
npeaMera «XUMUSD», COJIEpKAHUE M IOCTPOEHUE KOTOPOrO OIPEAECIEHBI B
nmporpaMMe MO0 XHMHUU C Y4€TOM CHelnu(UKd HAyKd XUMHH, €€ 3HA4YeHUS B
MO3HAHUM MPHUPOALI U B MaTepHUaJbHON KU3HU OOIIECTBA, a TAKXKE C YUETOM
o0IuX IeNell W MPHUHIMIIOB, XapakKTEpU3YIOIIUX COBPEMEHHOE COCTOSHHE
CUCTEeMBbI cpeaHero obiiero oopasoBanus B Poccutickoit denep amum.

XUMUSL KaK 3JEMEHT CUCTEMbI €CTECTBEHHBIX HAayK MTpaer ocoOylo poJib B
COBp EMEHHOM ITUBUIU3AIINH, B CO3JaHUHM HOBOM 0a3bl MaTepMaJIbHON KyJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJ B (()Op MUPOBAHKE PaAIlMOHATLHOIO HAYYHOTO MBIIILICHHUS,
B CO3JIaHME IIEJIOCTHOTO MPECTaBICHUs 00 OKpy>KaoIeM MUPE KaK O €IMHCTBE
MPUPOJIBI M YeJIOBEKa, KOTOpoe (PopMHUpyeTCs B XUMUM HAa OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPY>KAIOILIEr0 MUpa, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTpOCHHEM BEIIECTB, MX CBOMCTBAMU U BO3MOKHBIMHU 00JaCTSIMU P UMEHEHUS.

TecHO B3aMMOJICICTBYS C JpyTMMH €CTECTBEHHBIMU HAyKaMH, XUMUS CTajia
HEOTHEMJIEMOM YaCThIO MUP OBOM KYJIBTYPbI, HEOOX OJUMBIM YCIIOBHUEM yCIEITHOTO
TpyJa MU >KU3HU KaXaoro dieHa oOmiectBa. CoBpeMeHHas XMMHUSI KaK HayKa
co3ujaTtelibHasi, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBlieHA Ha PEIICHUE
r100aNbHBIX TPOOJIEM YCTOMYHMBOTO PAa3BUTHSA YEIOBEYECTBA — CHIPHEBOM,
DHEP TeTUYECKOM, MUIIEBOH, SKOJIOTUYECKOW O€30MacHOCTH U OXPaHbl 370D OBbSI.

B cootBerctBHM ¢ OOIMMH LEISAMH M TPHUHIMIAMHA CpEIHEro O0OIIero
00p azoBanus conepxkanue nmp eamera « Xumus» (10—11 kiraccer, 6a30BbIN yp OBEHb
W3YUYEHHUS ) Op UEHTUPOBAHO P EMMYIIIECTBEHHO Ha OOIIEKYIbTYPHY IO MTOATOTOBKY
oOydarouuxcsi, HEOOXOAMMYI0 UM MJisi BBIPAOOTKM MHPOBO33PEHUECKUX
OPHEHTUPOB, YCHEIIHOTO BKJIIOYEHHUS B KU3Hb COLMyMa, IpOJ0JIKEHUS
00pa3oBaHus B pa3IMUHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCP €ICTBEHHO C XUMUEH.

CocTaBasgionuMy TMpeaMeTa «XHUMHUS» SIBISIOTCS 0a30BbIe  KypChl —
«Oprannueckass xumusi» M «OOmas W HEOpTaHUYECKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM CO/Iep )KaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMA
3HAHUH IO HEOPTAHUYECCKON XMMUH (C BKIIOUCHHEM 3HAHUHN W3 00IeH XUMHUN) 1
opraHnyeckor xumun. @opMHUpOBaHKNE JAHHOW CUCTEMBI 3HAHUM MPHU W3YUYEHUU



npeaMera o0ecrneurBaeT BO3MOXHOCTb PACCMOTPEHMsST BCErO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB U TEOP UM XUMUMU.

Ctpyktypa conepxaHusi KypcoB — «Opranudeckass xumusi» u «O0mas u
HEOpTaHWYeCKass XUMHUsS» CPOpMHpPOBaHA B MPOrpamMMe MO XHMHUU HAa OCHOBE
CHUCTEMHOTO TOJAXOJa K H3YYEHHIO y4YeOHOro wmarepuajia U oOycCIoBIIeHa
UCTOPUYECKM OOOCHOBAHHBIM  pa3BUTHEM 3HAHUM HA  ONpeEAeNEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHM BEIIECTBA
paccMaTpuBarOTCd HAa YPOBHE KJIACCHYECKOW TEOPUU CTPOEHHUSA OpPTaHUYECKUX
COCIMHEHMI, a TaKXKEe Ha YPOBHE CTEPEOXMMHUYECKHX M JIIEKTP OHHBIX
NpeaCTaBiIeHU O cTpoeHud BemecTB. CBeleHuss 00 u3ydyaemblX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTUU — OT YIJIEBOJOPOJIOB /10 CIOKHBIX OUOIOTUUYECKH
AKTUBHBIX COEAMHEHMU. B Kypce OpraHnyeckod XUMHUHU IMOJYyYaroT Pa3BUTHE
copMHUpPOBaHHBIE HA yP OBHE OCHOBHOT'0 00111€T0 00pa30BaHUsl NIep BOHAUYAIbHbIE
P €CTaBIECHUS O XUMUYECKOM CBSI3U, KIIACCU(PUKALIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKOW p CaKIUU.

[Ton HOBBIM YTIJIOM 3peHUsi B IpeaMere «XuMus» 0a30BOTO ypOBHS
paccMaTpHBaeTCsl WM3yYEHHbIH Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
TEOpETUUECKUA MaTepuadl U (aKTOJIOTUYECKUE CBEACHHS O BEIIeCTBaX U
XUMUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «O01as u Heop raHuyecKast
XUMUSD» OOyYarONIUMCSl TPENOCTaBIISIETCS BO3MOXHOCTh OCO3HAaTh 3HAUYEHHUE
Nep UOJUYECKOTO 3aKOHA € OOIIETEOp ETUUECKUX U METOI0JIO0TMUECKHUX MMO3UIUH,
riiy0xke TMOHSATh MCTOPUYECKOE U3MEHEHHWE (YHKUMH JTOro 3akoHa — OT
o6o0mIaroIIel 10 00BICHIIONMICH 1 TP OTHO3UP YIOIIEH.

Enunas cucrema 3HaHMM O Ba)KHEWIIMX BEIIECTBAX, UX COCTABE, CTP OCHUH,
CBOMCTBAaX M NMPUMEHEHUHU, & TAKKE O XMMHUYECKUX PEAKIUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX TNpoTekaHus gomoiusiercss B kypcax 10 m 11 kmaccos
AIIEMEHTAMH COJIEPKAHMS, UMEIOIIUMU KyJIbTYpOJIOTMYECKAA W MPUKIAJTHON
Xapakrep. OTH 3HAHUS CHOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBA3U XHMHU C
ApYTUMHU HayKaMH, PacKpbIBAIOT €€ POJIb B IIO3HABATEILHOU U IPaKTUYECKON
NeSITEIbHOCTH 4YeJIOBEKa, CIHOCOOCTBYIOT BOCHMTAHHUIO YBa)XXEHUS K IIpOLEcCy
TBOpYECTBA B 00JIACTU TEOP WU U NP AKTUUECKUX NP UIT0KEHUN XUMUH, TOMOTaI0T
BBIIIYCKHUKY OpPHUEHTUPOBATHCSI B OOILIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0yieMax, CBA3aHHBIX C XMUMHEH, KPUTUUYECKH OCMBICIMBATH MH(DOpMALHMIO U
IPUMEHATh €€ JUIs TONOJIHEHUS 3HAHUW, PELICHHUS MHTEIICKTYaIbHbIX U
HKCIEP UMEHTAIbHBIX HCCIIEI0BATENBCKUX 3a/1a4. B 11em1oM conepxanue yuyeOHOro
npeaMera  «XHMMS»  JAHHOTO YPOBHS H3Yy4Y€HHsS OpPHUEHTHPOBAHO  HA
dbopMupoBaHe y 00ydaroOnuXcs MUPOBO33PEHUECKONH OCHOBBI JIJII TOHUMAHHUS
¢unocopckux uael, TakMX Kak: MaTepHUalbHOE €IMHCTBO HEOPTaHUYECKOTO U
OpTaHUYECKOT0 MHpa, 00YCIOBIEHHOCTh CBOMCTB BEILIECTB MX COCTAaBOM H



CTpOCHHUEM, ITO3HABAEMOCTb NPUPOJHBIX SABJICHHN NYTEM SKCIOEPUMEHTA U
pelIeHHsT TPOTUBOPCUMA MEXKIYy HOBBIMU (DaKTaMHd M TEOPETUYCCKUMHU
P €AMOCHIJIKAMU, 0CO3HAHUE P OJIM XMMUHU B P CIIIEHUH KOJIOTUYECKUX TTpoOIieM, a
TaKKe Mp 00JIeM COEp eKEHUS SHEP TETUYECKUX PECYPCOB, CHIP b, CO3/IaHUSI HOBBIX
TEXHOJIOTUM U MaTep NAJIOB.

B nmane pemieHuss 3ajad  BOCIWTAHUS, Pa3BUTHS U COLMAIHU3ALUU
00y4YarNuXcsi MPUHATHIE TPOTPaMMON MO XUMHM TMOJXOJIbl K OIpEETCHUIO
COJICpKaHUSI W TOCTPOEHUS MpeaMera mpeaycMaTpuBaloT GOpMUpOBaHUE
YHUBEPCAJIbHBIX YUYE€OHBIX JICHCTBUM, HMEIOMMUX 0a30BOoe 3HAYEHUE IS
pa3JIWYHBIX BHUJOB JEATEIbHOCTU: pElIeHUus MpoOseM, MOWCKa, aHajdu3a |
00p aboTKK nHMOP MaIK, HEOOXOIUMBIX JIJIsI TP MOOPETEHHUSI OTIBITA TP AKTUUECKO I
U WCCIEN0BATENbCKOUN JIESITENbHOCTH, 3aHUMAIONIEH Ba)XKHOE MECTO B IMO3HAHUU
XAMUH.

B mpaktuke mpemnogaBaHuss XMMHUU KaK Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus, TAK M HA yPOBHE CP €THET0 00111er0 00pa30BaHMs, P U OTIP €/1eTICHUN
CoAEp KATEIbHON XapaKTEpUCTUKU IEJIEH W3YUYEHUsl MpEAMETa HAIllpaBICHUEM
Mep BOCTETIICHHOW 3HAYUMOCTU TP aJUIIMOHHO TP U3HAETCS (HOpMUPOBAHUE OCHOB
XUMHUYECKOM HayKH Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, NP AKTHIECKOM
JIEATEIILHOCTA YEJIOBEKA M KaK OJHOr0 U3 KOMIIOHEHTOB MUPOBOU KyJbTyphl. C
METOJNYECKOW TOYKHU 3PEHHSI TAKOM MOAXOJ K ONPEACICHUIO LENEH U3yUYCHUS
Mp €AMETa SIBJISIETCS BIIOJIHE OIP aBJaHHBIM.

CornacHo JaHHOM TOYKE 3PEHUSI TJIAaBHBIMU IEJISIMU W3YUYEHHS TpeEIMETA
«Xumust» Ha 06a3oBoM ypoBHe (10 —11 ki1.) ABISIOTCS:

e (QopMupoBaHHME CHUCTEMBl XHMHYECKHX 3HaHUM KaK BaKHEHUIIICH
COCTAaBJISIOIIEN €CTECTBEHHO-HAYYHOM Kap TUHBI MUpPa, B OCHOBE KOTOPOU
JeXaT KIIYEeBbIe TOHATHS, (yHIaMEHTAIbHbBIE 3aKOHBI U TEOP U XUMUH,
OCBOCHHUE SI3bIKA HAaYKH, YCBOCHHE W MOHWMAHUE CYIIHOCTH JIOCTYITHBIX
0000111eHn MUP OBO33PEHYECKOTO Xap akTepa, 03HAKOMIICHHE C HCTOP Her
VX Pa3BUTHA U CTAHOBJICHHS;

e (opMHUpPOBaHUE U PA3BUTHE TP €ICTABICHHUIA O HAYYHBIX METOJaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX PEaKIui, HEOOXOIMMBIX IJIsI MPHUOOpeTCHHUS
YMEHUN OpPHUEHTHPOBATHCA B MHUPE BEIIECTB W XWMHUYECKHUX SIBIICHUM,
MMEIOIIUX MECTO B MPUPOJE, B P AKTHUECKOW U TTOBCETHEBHOW KU3HU;

e Pa3BUTHE YMEHUH U CIIOCOOOB JACATEIHHOCTHU, CBI3aHHBIX C HAOIIOCHUEM U
OOBSICHEHHEM XHWMHUYECKOTO OKCIIEPHMEHTa, COOJIOJACHUEM TIp aBUII
0€30MmacHOTO 00paIeHHUs C BEIICCTBAMH.

Hapsimy catum, coneprkaTenpHas Xap akTep UCTUKA LETEH U 3a7a4 U3y4YEHUs
IIp €AMETA B IIPOTPAMME MO XMMHUN YTOUHEHA U CKOP PEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH NP UIOPUTETAMHU B CUCTEME CpeiHero ooiiero oopa3zoBanus. CeroaHs B



OpenojiaBaHud XWUMUU B  OOJblIed CTermeHH OTHaércs  MpeArnoyYTeHHe
NpaKTUYECKON KOMIIOHEHTE CoJiepikaHus OOy4yeHHs, OpPHUEHTHPOBAHHOW Ha
MOJITOTOBKY BBIITY CKHUKA 00111€00p a30BaTEIbHOM OpraHU3alluy, BIAICIOIIETO HE
HA0OpOM 3HAHUMU, a (PYHKIIMOHAJIBHON TPaMOTHOCTBIO, TO €CThb CIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJIYUEHUS] 3HAHUN U TP UMEHEHUS UX B PEaJbHOU KU3HU
JUTSL peLIeHHsI TIP AaKTUYECKHX 3a]1ad.

B cBia3u ¢ 3TEM mpu u3ydeHMH MpeaMeTa «XHUMHUS» JOMHHHUP YIOIIee
3Ha4YeHUE MPUOOPETAIOT TaKUE LIENIH U 3a]]a4H, KaK:

azanTaius o0y4aronmxcs K yCIOBUSAM JUHAMUYHO Pa3BUBAIOIIEIOCsS MUPA,
dbopMuUpOBaHHE  WHTEIUIEKTYaJIbHO  pPa3BUTOW  JIMYHOCTH, TOTOBOW K
camM000pa30BaHMIO, COTPYTHUYECTBY, CAMOCTOSITEILHOMY TP UHSTHIO TP aMOTHBIX
peIIeHN B KOHKD €THBIX JKU3HEHHBIX CUTYAIIHsIX, CBI3aHHBIX C BEIIECTBAMH U UX
P UMEHEHUEM;

dbopmupoBaHue y OOydYaromMXCS KIHOUYEBBIX HABBIKOB (KJITIOUEBBIX
KOMIIETEHIINI), MMEIONIUX YHUBEpCAJbHOE 3HAYCHHE MJIS Pa3JIMYHBIX BHUIOB
NeSITeTLHOCTH: P ellIeHHs 1p 00JieM, TIOUCKa, aHaiu3a u 00paboTku uHPOpMaLny,
HEOOXOJMMBIX JUJISI MPHOOPETEHHUs ONbITa ACSITEIBLHOCTH, KOTOpas 3aHUMAaET
BXHOE MECTO B TIO3HAHUW XHUMHH, a TakkKe I OLEHKH C TMO3UIUN
IKOJIOTUYECKOW O€30MacHOCTH XapaKTepa BIIUSHHUS BEIIECTB W XUMHYECKUX
NP OIIECCOB HA OPTaHMU3M YeJIOBEKA U MPUP OJHYIO CPENY;

pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN 00yYaIOIUXCS: CIIOCOOHOCTH CAMOCTOSITENIBHO TP HOOPETATH HOBBIE
3HAHWSI 10 XUMUW B COOTBETCTBHHU C KU3HEHHBIMU IMOTP €OHOCTSIMU, UCIIOTH30BATh
COBp €MEHHbIE HH(OPMAIIMOHHBIC TEXHOJIOTHH IS TIOWCKA M aHAJIN3a YI4eOHOU U
HAyYHO-TIOMYJISIp HOM MH(OP MAITUK XUMUYECKOTO COJIep KAHHUS,

dbopMupOBaHUE U pa3BUTHE y 00YYAIOLXCS ACCOIMATHBHOTO U JIOTHYECKOTO
MBIIIICHHS, HA0TI01aTeTbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPBIE 0COOEHHO
HEOOXOJIMMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHUU M MPOBEACHUH XUMHUYECKOTO
IKCIIEp UMEHTA;

BOCIIUTAaHHWE Yy oOOydaromuxcs YyOSKIEHHOCTH B T'yYMaHUCTUYECKOU
HAIPaBJICHHOCTH XHWMHHU, €€ BaXKHOW POJIM B PEHICHUU TI00aTbHBIX IMpoOieM
P alMoOHAIBHOTO IP UPOIOTIOIB30BAHMS, TOTIOJTHEHHSI YHEP TETUIECKUX PECYpCOB U
COXpaHEHUs] MPUPOJIHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH O€peKHOTO
OTHOIIEHUSI K MPUPOJIE U CBOEMY 3J0POBBIO, a TaKXKEe MPHOOPETEHHS OIBbITA
WCMOJIb30BaHUS TOJYUYEHHBIX 3HAHUN ISl MPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIMsIX, CBI3AHHBIX C XUMHUYECKUMHU SIBJICHUSMH.

B ydeOHOM muraHe cpemHero ooOIero oOpa30BaHUSA NPEAMET «XUMHUSI»
0©a30BOTO yPOBHSI BXOJUT B COCTAB TP €AMETHOM obOnactu « EcTecTBeHHO -HayYHBIE
P €IMETHD.



OO6111ee YUCII0 YacoB, OTBEAEHHBIX JIJI U3y YCHHS XIMHUH, Ha 0a30BOM Yp OBHE
cpenHero obuiero oopa3oBanusi, cocrasisier 68 yacos: B 10 kiacce — 34 yaca (1
gac B Hezeno), B 11 kmacce — 34 gaca (1 gac B Hemeno).



COAEPXAHUE ObYYEHUA

10 KJIACC
OPITAHUYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHMYeCKOW XUMHMHU

[Ipenmer opraHn4ecKkoil XUMHUH: €€ BOSHUKHOBEHUE, pa3BUTHE U 3HAUECHUE B
IIOJIYYEHHH HOBBIX BELIECTB W MaTepHUaNIOB. TeopHsl CTPOEHHsS OpTaHUYECKUX
coenunenmnii A. M. Bytneposa, e€ ocHoBHBIE moJ10KeHUs. CTp yKTypHBIE (DOp MyJIbI
OpraHWYECKUX BellecTB. ['oMonorus, wusoMepus. XHUMHYECKAass CBA3b B
OpTaHUYECKUX COECIUHEHUSX — OJJMHAPHBIE U KP ATHBIE CBA3H.

[IpencraBienue o kiaccupukauy opraHuyeckux Bemiects. Homenknarypa
OpPraHUYECKUX COEAUHEHUM (cucTemMaTuyeckas) W TpPUBUAJbHbIC HAa3BaHUSA
Ba)KHEUIIUX TP €CTABUTENEN KIACCOB OPTaHUYECKUX BEIIECTB.

DKCHEp UMEHTAIBHBIE METOJIBl HM3YyYEHHs] BEIECTB W WX IIpEBpalICHUIL:
O3HaKOMJIEHHE ¢ 00pa3laMyU OPTraHWYECKHX BEUIECTB M MaTepuajaMHU Ha HUX
OCHOBE, MOJICTUPOBAHUE MOJIEKYJ OpPTaHUYECKUX BEIIECTB, HAOIIOACHUE U
OIIMCaHNE IEMOHCTP ALIMOHHBIX OIIBITOB I10 TP EBPAILEHUIO OPTAaHUYECKHUX BEIIECTB
IpU HarpeBaHUU (IUIaBJIEHUE, OOYTJIMBAHUE U TOP EHUE).

Yriesoaopoanbl

AJIKaHbl: COCTaB M CTPOEHHE, TOMOJIOTMYECKHA psAx. MeraH M dTaH —
NpOCTEHIlINEe MpPEACTaBUTENNU aJKAHOB: (PU3MUECKHE M XHUMHUYECKUE CBOMCTBA
(peakuuy 3aMelIEHUs] U TOPEHHs), HAXOXKICHUE B MPUPOJEC, MOIYyUYEHHE U
TP UMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUI pAL. DTUIIEH U NP ONTWIEH —
IOpOCTEHIINE MpPEACTaBUTENN ANKEHOB: (U3MUECKHE M XHUMHUYECKUE CBOMCTBA
(peakuud TUAPUPOBAHHUA, TAJOTCHUPOBAHUS, THUApPATAIUH, OKHUCICHUA W
NOJIMMEP U3alIMN ), IOJIy4YEHHUE U TP UMEHEHHUE.

Ankanuensl: OyTagauen-1,3 u merunOyrtanueH-1,3: cTpoeHue, BaKHEHIIHeE
XUMUYECKHE CBOMCTBA (peakuus noauMepusanuu). [lonydyenne CHHTETHUECKOTO
KayudyKa U pE3UHBI.

AJIKUHBI: COCTaB U 0COOEHHOCTH CTP OC€HMSI, TOMOJIOTUYECKUH PA. ALIETUIIEH
— TPOCTEHIINI MpencTaBUTENb AaJKHUHOB: COCTaB, CTpOEHHE, (U3NUECKUE U
XUMHUYECKHE CBOMCTBA (P €aKUUU THIp UPOBAHUS, TAJIOT€HUP OBaHUs, TUp aTalluy,
ropeHus), OJIy4eHHUEe U P UMEHEHHE.

Apenbl. beH3oun: cocta, cTpoeHue, pU3NYECKUEe U XUMHUYECKUE CBOMCTBA
(peakuuy rajJoreHup OBaHUsI M1 HUTP OBaHMsI ), IOJTyUYEHUE U TP UMEHeHue. 10.yo:
cocmas, cmpoeHue, @Quauueckue U XUMUYecKue Cceolucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUSL), NolyYeHue u npumerenue. TOKCUIHOCTb



apeHoOB. ['eHeTnueckas CBA3b MEXAY YIVIEBOAOPOJAMHM, ITPHUHAIJIECKAIMMHU K
pa3IMYHBIM KJIaCCaM.

[IpupoaHbple UCTOYHUKU YII€BOAOPOJOB. IIpupoaHbI ra3 U NMOMyTHBIE
HedTsHble ra3bl. Hedts u €€ npoucxoxnenue. CrnocoOwl nepepaboTku HedTH:
NEPEroHKa, KPEKUHI (TEpMUYECKUH, KAaTaIUTHUECKUW), muposu3. [Ipoaykrsl
nepepadboTku HeTH, UX TP UMEHEHHUE B IIP OMBIIIIIEHHOCTU U B ObITY. KamMeHHbI
yIoJib U MPOJIYKTHI €ro nepepadoTK.

OKCIIEpUMEHTATIBHBIE METOJbl M3YYEHHUS BEIIECTB W MX IpEBpAaILCHUMN:
O3HAaKOMJIEHHE ¢ 0Opa3laMHu IJIaCTMACC, KAYYYKOB M PE3UHBI, KOJIEKIIUU
«Hedpts» U  «Yroab», MOAECIMPOBAHUE MOJEKYJ YIJIEBOJAOPOJOB H
rajgoTreHOINPOU3BOIHBIX, P OBEJIEHUE P AKTUYECKON pabOThI: MOJTYyUYEHHE STHIICHA
Y U3YUYEHUE €T0 CBOWCTB.

Pacuérnslie 3anaun.

Brlunciaenuss mo ypaBHEHMIO XHMMHMYECKOW peakiuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJJHOTO BEIIECTBA WIIM NP OAYKTa PEAKIMU IO U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOT'O U3 UCXOJHBIX BEIIECTB WIH MPOAYKTOB PEaKIIUN).

Kuciopoacoaep:xamue opranm4ecKkue coeMHeHus

[IpenenpHble OJHOATOMHBIE CHOUPTHL. METaHON W 3TAHOJ: CTPOEHHUE,
busznueckue W XUMHUYECKHE CBOWCTBA (peakIMM C aKTHUBHBIMH MeETaJlJlaMH,
rajoreHoBOJIOpOJaMU, TOpPEHUE), MpuMeHeHue. BomopoaHbie CBI3M MEXAY
MOJIEKYJIaMH CIIUPTOB. J[eiCTBHE METaHOJIA U 3TaHOJIa HA OPTaHU3M YEI0BEKa.

MHOroaToMHbl€ COUPTHI. OTWJIEHIVIMKOJIb W TJHLEPUH: CTPOEHHUE,
dusnueckue W XHMMHUYECKHE CBOWCTBA (B3aUMOJEUCTBHE CO MICIOYHBIMU
MeTajlylaMH, Ka4eCTBEHHAsI peaKIUs Ha MHOTOATOMHbIE cnupThl). [leiicTBue Ha
opranusm yenoseka. [I[pruMeHeHne rauiep nHa U 3THIICHTJIUKOJIS.

@deHoJ: CTpOCHHE MOJEKYJbl, (U3MYeCKMe M XUMHUYECKHE CBOMCTBA.
Tokcuunocth (eHousa. [Ipumenenne enona.

Anbaeruapl U KemoHvl. DopManbAerujl, aleTalbIeruj: CTpOECHUE,
du3nyeckre U XUMUYECKHE CBOMCTBA (pEaKUUU OKHUCIEHHUS W BOCCTaHOBJICHUS,
KauyeCTBEHHBIE pEaKIUH), TOJTYyUEHUE U TP UMEHEHHE.

OnHOOCHOBHBIE TpeAeNnbHbIE KapOOHOBBIE KHCIOTH. MypaBbuHAs U
YKCYCHasl KUCIIOThI: CTpOEHHUE, PU3NUYEeCKhe U XMMHUUECKUE CBOMCTBA (CBOICTBA,
oO1ue 114 Kjiacca KUCIO0T, peakuus 3Tep upukaiun), moaydeHue u np uMEeHEHHe.
CreapuHOBasi M 0JIEMHOBASI KUCIOTHI KaK MpPEACTaBUTENH BBICIINX KapOOHOBBIX
KUCJIOT. MbliIa KaK COJIM BBICIINX KapOOHOBBIX KUCIOT, UX MOIOIIEe JeiCTBUE.

CnoxHble 3(QuUpbl Kak NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
CIIOKHBIX 3(pup oB. XKupsl. ['naponus xup oB. [IpumeHerne xup oB. buomornyeckas
P OJIb JKUPOB.



VYrineBonbl:  coctaB, Kiaccuukauus — yrieBoaoB  (MOHO-, JAU- U
noJincaxapubl). [ 110k03a — np ocreimuil MoOHOCaxapua: 0COOCHHOCTH CTP OCHUS
MOJIEKYIbl, (U3NUECKUE W XUMHUYECKHE CBOMCTBAa (B3auUMOJAEHCTBHE €
ruapokcugoM menu(ll), okucnenue aMmmuadHeiM pactBOpom okcuaa cepedpa(l),
BOCCTAHOBJIEHUE, OpO0’KEHUE TJIFOKO3bI), HAXOXKIACHUE B MPUPOJE, TP UMEHEHUE,
ounosiornyeckas poib. Dorocunte3. PpyKTO3a KaK U30MEP IIIOKO3BI.

Kpaxman u nennroiio3a Kak npupoaHslie noJumepbl. CTpOeHHne Kpaxmalia u
uesiono3bl.  dU3nMUecKkMe M XHUMHUYECKHME CBOWCTBA Kpaxmasia (THApOiu3,
KaueCTBEHHAs P EaKIUsl C HOJIOM).

OKCIEpUMEHTATIBHBIE METOJbl M3YYEHHUS BEIIECTB W MX IpEBPAaILCHUMN:
NpOBe/eHNEe, HAOIIOACHUE M ONMUCAHUE JEMOHCTPALMOHHBIX OMBITOB: IOpPEHUE
CIUPTOB, KauE€CTBEHHbIE PEAKLUMU OJHOATOMHBIX CHMPTOB (OKHUCIEHHE 3TaHOJIA
okcuaom Mmenu(ll)), MHOTOATOMHBIX COUPTOB (B3aUMOJICHCTBUE TJMILEPHUHA C
ruap okcugom menu(Il)), anbaeruaoB (OKUCICHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) m runpokcumom menu(ll), B3ammopelicTBue kKpaxmajiaa C HOJOM),
P OBEJICHUE TP AKTUUECKON pabOThI: CBOMCTBA PacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3a1aumn.

Briunciaenuss mo ypaBHEHMIO XMMHMYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOIHOTO BEIIECTBA WJIM NP OYyKTa PEAKIMH 0 U3BECTHBIM MaCCe,
00BbEMY, KOJIMYECTBY OJTHOTO U3 MCXOJHBIX BEIIECTB WIH MPOAYKTOB PEaKIIUN).

A30TcoaepKanue OpraHnYeCKUe COCAUHEHNS.

AMMHOKHUCIIOTHI KaK aM(oTepHble OpTraHu4ecKre coeauHeHns. Ou3nueckue
Y XMMUYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha MpuUMeEpe riauirHa). buonoruueckoe
3HAYECHUE aMUHOKHCIOT. [lenTuasl.

benky Kak MpUpoOAHBIE BBICOKOMOJEKYJISIpHBbIE coeauHeHus. [lepBuuHas,
BTOPHUYHAS W TpETUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIU3, ACHATYpallisl, KAYeCTBEHHbIC P CaKIIUN Ha OCIKU.

DKCHEp UMEHTAJIBHBIE METOJbl HM3y4YE€HMs] BEIECTB W WX IIpEBpalCHUI:
Ha0JII0IeHHE U OTIMCAHUE JIEMOHCTP alIMOHHBIX OIBITOB: IEHATypalus OeIKoB Npu
Harp €BaHUU, IBETHbIE pEeaKLUU OENKOB.

BpicokoMoJieKyIsIpHBbIE COeITMHEHU S

OCHOBHBIE TTOHATHSI XUMHUH BBICOKOMOJIEKYJISIP HBIX COCIMHEHHIT: MOHOMED,
MOJIUMED , CTP YKTYPHOE 3BE€HO, CTENIEHb ITOJIUMEP U3ALUH, CP EAHSSA MOJIEKYJIAp Hasl
Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISIDHBIX COCIUHEHUM —
NOJIMMEP M3aLUsl U MOJUKOHICHCALINS.

DKCHEp UMEHTAJIBHBIE METOJIBl HM3y4YE€HMs] BEIECTB W WX IIpEBpallCHUIL:
O3HAaKOMJIEHHUE C 00 a31[aMU TP UPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

Mesxnp eIMETHBIE CBS3H.



Peanuzanus MEXIPEIMETHBIX CBSA3€U ITPU U3YYEHUU OPTaHUYECKOM XUMHUHU B
10 xmacce ocymiecTBisieTcs 4epe3 HUCIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-
HAaY4YHBIX TMOHATUMN, TaK U MOHATUH, SABISIOLIUXCA CUCTEMHBIMU JUISL OTAEIBbHBIX
IIP €IMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0urue ecTeCTBEHHO-HAY YHBIE IOHATHS: IBJICHNE, HAYUYHbIN (DAaKT, TUIIOTE3A,
3aKOH, TEOpUs, aHAJIN3, CUHTE3, KiIacCU(PUKALUs, IEP HOIUYHOCTh, HAOII0/IEHHUE,
W3MEp €HHE, SKCIIEP UMEHT, MOJIEIINP OBaHNUE.

®usuka: Marepus, DSHEPIrusA, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUYECKUIl ypOBEHb, BEILECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (DU3UUECKUE BETUUMHBI U €AUHUILIBI UX U3MEP CHUS.

buonorusa: xnerka, opranusm, ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJIOTUYECKH aKTHUBHbIE BemiecTBa (O€NKH, YTJEBOJbI, >XHUPHI,
(bepMeHTHI).

["'eorpadus: MuHEp ajbl, TOPHBIE TOP OJIbI, NIOJIE3HBIE UCKOMaeMble, TOTUIMBO,
pECypCBL.

TexHonorusi: mNUIIEBBIE MPOAYKTHI, OCHOBBI PalMOHAIBHOTO MHUTAHUA,
MOFOIIUE CP EACTBA, JIEKAP CTBEHHBIE U KOCMETUYECKHUE TTp eNapaThl, MaTep MaJIbl U3
VICKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teoperuueckue 0CHOBbI XUMHH

XUMHUECKHA deMeHT. AToM. Sapo aroma, HM30TONBI. JIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YP OBHHM, IMOJAYP OBHU. ATOMHBIE Op OUTAINH, S-, P-, d-
aneMeHThl. OCOOCHHOCTH pachpeAeieHUs dJISKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEP BbIX YETHIP €X MEPHUOJ0B. DJIEKTP OHHASL KOH(UTYpalUsl aTOMOB.

[Tepnonnuecknii 3akoH U [leproanueckas cucreMa XUMUYECKUX JJIEMEHTOB
. . MenpneneeBa. CBA3b NepruOAUYECKOr0 3aKoHa U [leprnoauueckoit cucTeMbl
xumuueckux 3neMeHToB . M. MenneneeBa ¢ COBpEMEHHOM TEOPUEH CTP OCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHUSI CBOWCTB XHMHUYECKHX OJJIEMEHTOB U
00pa3yemMbIX MMU MPOCTHIX U CIOXKHBIX BEUIECTB IO TPYIIAaM M MEPHOJaM.
3Ha4YEeHUE MEePUOIMYECKOr0 3aKOHA B PA3BUTUU HAYKHU.

Crtpoenue BemectBa. XUMHYECKasi CBS3b. BUAbI XHMUYECKON CBSI3U
(koBaJIeHTHasl HEMOJISIPHAs W MOJISIpHAsl, UOHHAS, MeTaJlInueckas ). MexaHU3MbI
00pa3oBaHUsl KOBAJEHTHOW XHMMHUYECKOW CBsI3M (OOMEHHBIM U JOHOPHO-
aknentopHeiit). Bomopoanasi cBsizb. BaleHTHOCTh. DJEKTP OOTPUIATEIBLHOCTD.
Crenenb okucnenusi. MOHbI: KATHOHBI U aHUOHBI.



BemectBa MOJEKYJISIPHOTO W HEMOJIEKYJISAPHOTO CTPOEHHS. 3aKOH
MMOCTOSTHCTBA COCTABA BEILIECTBA. | UMbl KP UCTATIIMYECKUX PEIETOK. 3aBUCUMOCTh
CBOICTBA BEUIECTB OT TUIA KPUCTAJIMYECKON P CHIETKH.

[TonsiTvie 0 gucnepcHbIX cucremax. VICTHHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1074 BellecTBa B pacTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COCMHEHHU. Howmenknatypa
HEOPTAHUYECKUX BEIIECTB. | €HETHYeCKasi CBA3b HEOPTAHMYECKUX BEIIIECTB,
[P MHAJISKAIINX K Pa3JIAYHbIM KJIacCaM.

Xumudeckas peakuus. Knaccudukanys XUMAYECKHX  peakIiuid B
HEOPTAHUYECKOW M OPTAaHUYECKOW XMMHUHU. 3aKOH COXPaHEHUs MACChl BEIIECTB,
3aKOH COXPAHEHU U MPEBPaIICHUS SHEPTUH MTPU XUMUYECKUX P ECAKIUAX.

CxopocTh peakiuy, e€ 3aBUCUMOCTb OT pa3auyHbIX ¢pakropoB. OOpaTumbie
peakuuu. XuMuueckoe paBHOBecue. DaKTopbl, BIMUSAIONIAE HA COCTOSIHUE
xuMmudeckoro pasHosecus. [Ipuniun Jle [larense.

DJieKTp osuTUYecKas quccormanysi. CHibHbIE U clla0bie 371eKTp 01uThL. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHCIIasl, HEUTpalbHAas, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIILHBIC P CAKIIMH.

DKCIepUMEHTAJIbHBIE METOAbl M3YUYEHHUS BEIIECTB M WX IIpEBpallCHUN:
neMoHcTpanusa tadnui «llepuoandeckasi cucteMa XuMu4deckux 3eMenToB /1. U.
MenneneeBay, U3ydeHHE MOJEIEH KPHUCTAINIMYECKUX PEmIETOK, HAOII0ACHUE U
OTIMCaHUE IEMOHCTP aIlIMOHHBIX U J1a00PaTOPHBIX OTILITOB (P a3710KEHUE TIEP OKCUAA
BOJIOPO/JIa B P UCY TCTBUU KaTaJIM3aTopa, OIp €ACJICHUE CP €1bl pACTBOP OB BEIIECTB
C TIOMOIIBIO YHUBEPCAJIBHOTO WHJIMKATOpPA, pEaKIMd HOHHOTO oOOMeHa),
P OBEICHUE MP aKTUUECKOU padoThl « BiiusiHUe p a3muvHbIX (DAaKTOPOB HA CKOP OCTh
XUMHAYECKOU P CAKLINY.

Pacuérnble 3agayn.

Pacuérel 1O ypaBHEHMSIM XUMHUYECKHMX peEAKIUA, B TOM YHCIIE
TEP MOXUMUYECKHE PACUETHI, pACUEThl C HUCIOJIb30BAHUEM MOHATHUS «MACCOBas
JIOJISL BELIECTBAY .

Heopranuuyeckasi XuMust

Hemerannel. Ilonoxxenue HemerannoB B Ilepuoanueckont cucreme
xumudeckux 3yeMmenToB J[. M. MenaeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB.
du3znueckre CBOWCTBA HEMETAJIOB. AJUIOTPOTNHUS HEMETAJIOB (HA TpUMEpe
KHCIIOpoJa, cephl, hochopa u yriepona).

XUMHUYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJI0B (raJlor€HOB, CEpPhl, a30Ta,
docdhopa, yriepoga W KPEMHHSA) W HMX  COCAWHCHUH  (OKCHIOB,
KHCIIOP OJCOAEP JKAIUX KUCIOT, BOJOP OJHBIX COCTUHEHH).

[IpuMeHeHrEe BaXXHEHIIIMX HEMETAJIIOB U UX COCTMHECHUM.



Meramsl. [lonoxenue Mmerannos B [lepuoanyeckoil cucTeMe XUMHYECKUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTp OCHHS JIEKTP OHHBIX 000JI04YeK
aToMOB MeTtaiuioB. OOmue pusnyeckue cBoiictBa MetaysioB. CrulaBbl METAJIJIOB.
DIIEKTP OXUMHUYECKUI P SIJT HAIIP SIKEHUH METaJIJIOB.

XUMUYECKHUE CBOWCTBA BAKHEHIIMX METAJJIOB (HATpUM, KaJul, KaJbIHil,
MarHui, aJllOMUHUHI, IIUHK, XPOM, JKEI€30, MEJIb) U UX COCIUHECHUN.

OO6uue cnocoObl nmonydeHuss MeTaioB. [IpuMeHneHre MeTannoB B ObITY U
TEXHUKE.

OKCIEpUMEHTATIBHBIE METOJbl M3YYEHHUS BEIIECTB W HX IpEBPaILCHUMN:
U3YUYEHHE KOJUIEKIIMU «MeTajlibl U CIJIaBbl», 00pa310B HEMETAJIIOB, PEILIECHUE
HKCIEp UMEHTAIbHBIX 3aJay, HaOJIOJAEHUE U OMHCAHHE JAEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (B3aMMOIEUCTBUE THIP OKCUA AJIIOMUHUS C PACTBOPaMHU
KUCJOT M 11IeJI0Y€eH, KaUeCTBEHHBIE P EaKIMM Ha KATUOHbBI METAJLIIOB).

Pacuérnble 3anaumn.

Pacuérel Macchl BemectBa win 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BEIIECTBA, MAacce WIM 00BbEMY OJHOTO M3 YYACTBYIOIIMX B pEAKIMU BELIECTB,
pacyérbl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA ) TP OJYKTOB P €aKIUH, €CIU OJHO
U3 BELIECTB UMEET P UMECH.

XuUMHUSA U )KU3Hb

Posib xuMum B 00ecrieueHUN HKOJOTUYECKOM, YPHEPTETUUECKON U MUIIEBOM
0€30MacHOCTH, pa3BUTUM MeAUIMHBL. [lOHATHE O Hay4yHBIX METOAAaxX MO3HAHUS
BEILECTB U XUMUYECKUX P ECAKIIHM.

[IpencraBnenuss 00 OOmMMX HAYYHBIX MPHUHIMUIAX I[P OMBIILIEHHOTO
MOJTyYEHUS BaXKHEUILINX BEUIECTB.

YenoBeKk B MHUpE€ BEIIECTB M MAaTEPHUAJIOB: BAXKHEUIIHUE CTPOUTEIIbHBIE
MaTepualibl, KOHCTPYKIMOHHBIE MaTepHuajbl, KpPacKHh, CTEKJIO, KepamuKa,
MaTepualibl s AIEKTP OHUKHA, HAHOMATEP MaJlbl, OpTaHUYECKUE U MUHED AJTbHbIE
yI00p eHUSL.

XuMHs U 300pOBbE YEIOBEKA: MPAaBWJIA MCIOJIb30BAHUSA JIEKAP CTBEHHBIX
Tp erapaToB, Mp aBuia 0€30MaCHOTO UCTIOIB30BaHUS NP €MapaToB OBITOBOM XUMUU
B MIOBCEIHEBHOM KU3HH.

Mexnp eIMETHBIE CBS3H.

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpU  U3yuyeHUH OOmEed wu
HEOpTraHU4ecKo Xumuu B 11 Kiacce ocyniecTBisieTcs: 4ep €3 UCNOJIb30BAHUE KaK
OOIMX ECTeCTBEHHO-HAYYHBIX TMOHATUNA, TaK W TOHITHH, SBISIOIINXCS
CUCTEMHBIMU JJ11 OTAENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO61mue ecTecTBEHHO-HAyYHBIC MOHATHS: HAyYHBIN (aKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHUHTE3, KIacCuPUKalWsi, TEPUOAUIHOCTh, HAOIIOJCHNUE,
DKCIIEP UMEHT, MOJIEITUP OBAHUE, U3MED CHHE, SIBIICHUE.



dusuka: MaTepusi, PHEP U, Macca, aTOM, JIEKTP OH, P OTOH, HEUTP OH, HOH,
M30TOTI, paJUO0AKTUBHOCTh, MOJIEKYJ1a, YHEP TE€TUYECKUIN Y P OBEHb, BELIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (DU3NYECKUE BEIUYMHBI U €IUHUIIBI UX
U3MEP CHHUSI, CKOP OCTb.

buonorus: kierka, oOpraHu3M, J3KOCUCTeMa, Ouocdepa, Makpo- H
MUKD 03JIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

["eorpadusi: MUHEp aJibl, TOPHBIE TIOP OJIbI, MTOJIE3HBIE UCKOTIAEMbIE, TOTLIIMBO,
pecypcChl.

TexHomorus: XuMudecKast p OMbIIIIEHHOCTh, METAJLTYPTHs, TP OU3BOJICTBO
CTPOUTENBHBIX MaTEpPHAIOB, CEJIbCKOXO3IMCTBEHHOE IPOU3BOJICTBO, IHIIECBAS
P OMBIIIEHHOCTh, (hapMaleBTU4YecKasi IMPOMBIIIIEHHOCTh, TP OU3BOJICTBO
KOCMETUYECKUX IMpenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHajoB,
AJIEKTP OHHAS TP OMBIILIEHHOCTh, HAHOTEXHOJIOTHHU.



[IJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHM A ITPOT'PAMMBI 110 XUMHWHA
HA BA3OBOM YPOBHE CPE/ITHET'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaer TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHUS
0o0ydJarnuMucs MOporpaMMm CpeaHero oomiero oOpa3oBaHus (JIMUYHOCTHBIM,
METanpeaIMETHbIM U TpeaMeTHbiM). HaydyHo-meroauyeckoil OCHOBOHM s
pa3paloTKU IUIAHUP YEMBIX PE3YJIbTaTOB OCBOCHHUS MPOTPaMM CpPEAHEr0 0OIIEro
00pa3oBaHUs SABISETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXO/I.

B cooTBeTCTBUM € CHUCTEMHO-AESITENBHOCTHBIM MOJAXOJAOM B CTPYKType
JUYHOCTHBIX PE3yJbTaTOB OCBOCHMS MpeaMera « XMMUs» Ha ypOBHE CpEIHEro
o0111ero 0Opa30BaHus BbIAEIEHBI CIEYIOIINE COCTABISAIONINE:

OCO3HaHWE OOYYAIOIIUMHUCA POCCUUCKOW TPakIaHCKOW HIACHTUYHOCTU —
TOTOBHOCTH K CaMOP a3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIP €/1€TIEHUIO;

HaJIMYMe MOTUBALIMU K 00YUEHUIO;

L[eJICHATIP aBJIEHHOE Pa3BUTHE BHYTP eHHUX YOEXKICHUN TUYHOCTA HA OCHOBE
KJTFOUEBBIX LIEHHOCTEN U UCTOP MUECKUX TpaJuluid 0a30BOM HAYKU XUMUU;

FOTOBHOCTh M CIIOCOOHOCTh OOYyYarouIuxcsi pyKOBOJCTBOBAaThHCS B CBOEH
JESTEIbHOCTH LIEHHOCTHO-CMBICTIOBBIMU YCTAaHOBKAMH, MPUCYIIUMHU IEITOCTHOM
cHCTEME XHMHUYECKOT0 00pa30BaHus;

HaJIMYMe NP aBOCO3HAHUSA SKOJIOTMUECKOM KYJIbTYPbI M CIIOCOOHOCTH CTaBUTH
LENH U CTPOUTD KU3HEHHBIE TIJIAHBI.

JInuHOCTHBIE pe3yibTaThl OCBOCHHUS NpeaMera «XUMHUS» JTOCTUTAIOTCS B
€IMHCTBE Y4YEOHOM U BOCHUTATENILHOM JIEATETRHOCTH B COOTBETCTBUU C
I'YMaHUCTHYE€CKUMHU, COITMOKYIbTYPHBIMH, Ty XOBHO-HPABCTBEHHBIMU [IEHHOCTSMHU
U HJeajaMH POCCHHCKOTO TPa)KIaHCKOTO OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOpMaMHU W TpaBWIaMHU  T[OBEJEHUS, CIIOCOOCTBYIOIIMMHU  IpOIEccam
CaMOTIO3HAHUS, CaMOpPa3BUTHUA U HPABCTBEHHOTO CTAHOBIICHUA JUYHOCTH
00yJaroIIuxcs.

JInyHOCTHBIE pE3yJbTaThl OCBOCHHS TMpeAMETa «XHUMHUS» OTPaXaroT
cOpMUPOBAHHOCTh OTbITA TMO3HABATEIILHON M MPAKTUYECKON NEATETbHOCTH
00y4aronWXCcsA o peaanu3alny MPUHIATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCIIE B
YacCTH:

1) rpaKaaHCcKOT0 BOCIIMTAHUSL:

OCO3HaHMS 00YUAIOIUMHUCS CBOMX KOHCTUTYITHOHHBIX P aB U 00513aHHOCTEH,
YBaXXEHUS K 3aKOHY U MIPaBOMNOP AJIKY;

MPENCTaBICHUS O COLMAJbHBIX HOpPMax MW MNpPaBWIaX MEKIMYHOCTHBIX
OTHOLLEHUH B KOJIJIEKTHBE;



FOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIbHOCTU TPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUH YUEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBIITOJIHEHUN
XUMHUYECKUX IKCIEP UMEHTOB;

CMOCOOHOCTH TIOHMMAaTh W TPHWHUMATh MOTHBBI, HAMEPCHHsS, JIOTUKY U
apTYMEHTHI AP YTUX NPU aHATU3E Pa3TUIHBIX BUAOB YUCOHOU JACSITEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIMTAHMS .

IIEHHOCTHOTO OTHONIEHUSI K HCTOPUYECKOMY U HAyYHOMY HACIEIUIO
OTEUCCTBEHHOM XHMHUU;

yBaXk€HUsI K MpPOIECCy TBOpPUYECTBA B OOJIACTH TEOPHUH U IMPaAKTHUYECKOTO
MPUMEHEHUS! XMMHH, OCO3HAHUS TOTO, YTO JIOCTHIXKEHUSI HAYKH €CTh Pe3yJbTaT
JIIATEIbHBIX HAOJIIOJCHUN, KPOMOTIMBBIX JKCIEPUMEHTAIbHBIX ITOUCKOB,
MOCTOSTHHOTO TPY/Aa YUEHBIX U MPaKTUKOB,;

MHTEpEca W IMO03HABATEIbHBIX MOTHBOB B MOJYUYCHHH M TMOCIEAYIOIIEM
aHaJM3e UHPOpMAIUHU O TIEP €IOBBIX JOCTIKEHUSIX COBP EMEHHON OTEUECTBEHHOM
XHAMUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSI:

HPaBCTBEHHOTO CO3HAHUS, 3TUYECKOTO MOBEACHUS;

CIOCOOHOCTH OLICHUBATh CUTYaIlMH, CB3aHHBIC C XUMHUUYECKUMU SBICHUSMH,
Y TIp MHUMATh OCO3HAHHBIE P CIICHUSI, OPUEHTUPYSICh HA MOP aJIbHO -HP AaBCTBEHHBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEJCHUE M TMOCTYIKH CBOWUX TOBAapHIIEH C
MO3UIMHA HPABCTBEHHBIX W IMPABOBBIX HOPM W OCO3HAHHUE TMOCIEICTBUMA ATHX
MOCTYTIKOB;

4) popMHPOBAHHUS KYJIbTYPbI 310POBbI:

MMOHMMAHUS IIEHHOCTEM 3J0pOBOTO U Oe€30MacHoro oOpasza KU3HH,
HE0OXOUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DU3WUECKOMY U
MICUXUIECKOMY 3]10p OBBIO;

coOmoieHnss mpaBui 0e30macHOTO OOpaIieHusl ¢ BEIIeCTBAMHU B OBITY,
MMOBCETHEBHOM KU3HU U B TP YAOBOM JIEATEIBHOCTH;

MMOHMMAHUSA IIEHHOCTH TIPaBWJI HWHIWBUAYAJbHOTO W KOJJIEKTHUBHOTO
0€30MacHOTO MOBEICHMSI B CUTYaIIUSIX, yTP 0’KAIOIIHX 37I0P OBBIO M KU3HHU JTFOCH;

OCO3HAHUS MOCISACTBUN M HEMPUSATHS BP €AHBIX TP UBBIYCK (YIOTP €OICHUS
aJIKOTOJIsI, HAP KOTUKOB, Kyp €HUS );

5) TpyA0BOro BOCIMTAHMS:

KOMMYHHUKATUBHOM  KOMIICTGHTHOCTH B  y4eOHO-HCCIEI0BATEIIHCKOM
JeATeIbHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM W JAPYTUX BHIAX
JESITEILHOCTH;

YCTAaHOBKM Ha aKTHBHOC Yy4YaCTHE B pEIICHUH MPaKTHYCCKUX 3a]ad
COIIMAJILHOM HampaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



MHTEp €ca K P AKTUUECKOMY U3YUEHUIO TP OPecCcuil pa3IuyHOTIO poJia, B TOM
YHCJI€ HA OCHOBE P UMEHEHUS NP €IMETHBIX 3HAHUM [0 XUMHUH;

YBaXKECHHUS K TPYY, JIOIAM TPYAA U pE3yJIbTaTaM TPyJ0BOU JIEITEILHOCTH;

FOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHIUBUAYaJbHOU TpaEKTOP UU
obpazoBanusi, Oyaymied npodeccun U peanuszalui COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX UHTEP €COB, CHOCOOHOCTEN K XUMHUH, HHTEP €COB U
noTp eOHOCTEN 001IEeCTBA;

6) 3K0JIOTHYECKOTO BOCTIUTAHUS:

AKOJOTHYECKH 1IE€1€CO00pa3HOTO OTHOUIEHUS K MPUPOJE, KaK MCTOUHUKY
CYILLIECTBOBAaHMS KU3HU HA 3EMIIE;

MOHUMAaHUA TJI00ATBHOIO XapakTepa 3KOJOTHYECKUX MpOoOJeM, BIUSHUS
SKOHOMMYECKHUX IPOLECCOB HA COCTOSTHUE NP UP OJHOW M COLIMATBHOM Cp Ebl;

OCO3HaHMS HEOOXOJWMOCTH UCMOJb30BaHUS JIOCTH)KEHUH XUMHUU IS
peleHuss BONpOCOB PalMOHAIBHOTO P WP OJ0T0Ib30BAHUS;

AKTUBHOTO HENPHUATUS JICUCTBUM, IPHUHOCAIIMX BPEI OKpPYKAOUIEH
IpUPOJHON cpelie, YMEHHsI TP OTHO3UP OBATH HEOJIATONP UATHBIE HKOJTOTHUECKUE
MOCJIEICTBUS TP €ANP UHUMAEMBIX JIEUCTBUI M MP €I0TBpalllaTh UX;

HaJIMYUS PA3BUTOTO 3KOJIOTMYECKOTO MBILIJIEHHUS, SKOJIOTMUYECKO M KYJIBTY P bl,
OIbITa NEeATENbHOCTU AKOJIOTUYECKOU HaIp aBJIECHHOCTH, YMEHHUS
PYKOBOJCTBOBATHCS UMHU B MO3HABATEIIbHOW, KOMMYHUKATUBHOM U COLMAJILHOU
NpPaKTUKE, CIOCOOHOCTM M YMEHHs aKTHUBHO MPOTHUBOCTOSITh HJIEOJIOTUU
xemogoouu;

7) HIEHHOCTH HAYYHOTO TMO3HAHMS:

c(OpMHUPOBAHHOCTH MHPOBO33pPEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOIIECTBEHHOM TP aKTHUKU;

MMOHMMAaHUS CIenu@UKH XUMHUKM KaK HayKH, OCO3HaHUS €€ poju B
bopMHpOBaHUM PALMOHAIBHOTO HAYUYHOTO MBIIUIEHHS], CO3IaHUH [EIOCTHOTO
Ip €CTaBIECHUSI 00 OKpYyKaloleM MUPE KaK O €UHCTBE MPHUP OBl U YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM U pEIIeHWH MPOOJeM COXpPaHEHHs
P UP OJTHOTO pPaBHOBECHS;

yOeKIEHHOCTH B 0CO0OW 3HAYMMOCTH XHMHH IS COBPEMEHHOM
UMBWIN3AIMU: B €€ T'yMaHUCTHMYECKOW HampaBJIECHHOCTH MU BaXKHOW pPOJIM B
CO3JIaHUW HOBOM 0a3bI MaTEPp HATTHHOM KYJIbTYPHI, p €IIIEHNHN TT00aBHBIX TP 00JIeM
YCTOMYHUBOTO PAa3BUTHS YEITOBEYECTBA — ChIP bEBOM, SJHEP TETUUECKOM, MUIICBOU U
AKOJIOTHYECKOW OE€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECNICUCHUN YyCIOBUM
YCHEIMIHOTO TPpyJAa € DSKOJOTHYECKHM KOMGMOPTHOW KU3HM KaXJAOro dYieHa
00111eCTBa;

€CTECTBEHHO-HAYYHOW TI'paMOTHOCTH: TOHMMAHUSl CYIIHOCTH METOJ0B
MO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CHOCOOHOCTH MCIIOIh30BaTh



MOJIy4aeMble 3HaHUsI 115l aHAJIU3a U OOBSACHEHUS ABJICHUIM OKp Yy KaIOLIEro Mupa u
[P OUCXOJAIIMX B HEM U3MEHEHUI, YMEHHUS Jel1aTh 000CHOBAHHBIC 3aKIF0OYEHUS Ha
OCHOBE HAy4HbIX (AKTOB W HMMEIOIIMXCA JaHHbIX C LEJIbI0 MOJYYEHHUs
JIOCTOBEP HbIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO HCHOJIb30BaTh XHWMUYECKUE 3HAHUS IS
pelleHus: MpoOJIEM B PEalIbHBIX )KU3HEHHBIX CUTYalUsIX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATENILCKON JESTEIbHOCTH;

FOTOBHOCTU U  CIHOCOOHOCTM K HENPEpPhIBHOMY OOpa30BaHUIO U
caM000Opa30BaHUIO0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUN 1O XUMUHU B
COOTBETCTBUU C )KM3HEHHBIMU MOTP EOHOCTAMU;

MHTEp eca K 0COOCHHOCTSIM TPpyJa B Pa3JIMUHbIX chepax mnpodheccuoHaaIbHOM

JEeATENbHOCTH.
METANPE/IMETHBIE PE3YJIbTATbBI

MertanpenMeTHbIe pe3yabTaThl OCBOCHUS YUEOHOT0 MpenMera « XUMUs» Ha
YPOBHE CpeaHero o01iero oopa3oBaHus BKIIOYAIOT:

3HaYuMble g  (QOpMUpPOBAHUS  MHPOBO33pEHUS  OOyYarOMIUXCs
MEXIUCUUIUIMHAP HblE (MEXIP €AMETHBIE) OOILEHAaYYHbIE TOHITHS, OTP a’KarOIINE
LEJIOCTHOCTh HAY4YHOM KapTUHbI MHpa M CHEHU(PHUKY METOAOB MO3HAHMS,
UCMOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, YJHEPTHsI, SIBJICHUE,
P OLIECC, CUCTEMA, HaAYUHbIN (DAKT, P MUHIUII, TUIIOTE3a, 3aKOHOMEP HOCTh, 3aKOH,
TEOpusl, UCCIEN0BaHNE, HAOI0/IEHNE, U3MEP EHUE, SKCIIEP UMEHT U JpYTHUe);

YHUBEp CaJIbHbIE yUeOHbIE NeUCTBUS (I0O3HABATEIbHBIEC, KOMMYHHUKATUBHBIE,

pEryJIsTUBHBIE), obecrieunBaromme  GopmMupoBaHue  (PyHKUMOHAIBHOU
IPaMOTHOCTH U COLIMAIIbHON KOMIETEHIIMHU 00yYarouXxcsi;
CIIOCOOHOCTB oOyyaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCLUUIUIMHAP HbI€, MUP OBO33p €HUECKHE 3HAHUSI U YHUBEP CaJibHbIC yUeOHbIE
JEUCTBUSA B II03HABATEIBHOM U COLIMATIBHOM MP AKTHUKE.

MeranpeaMeTHple pe3yJbTaTbl OTPaXKAKOT OBJAJAEHUE YHHUBED CAIbHBIMU
y4eOHBIMH  TO3HABATENbHBIMM, KOMMYHUKATUBHBIMU U  PEryJISITUBHBIMHU
JICVICTBUSIMM.

OBiaseHHe  YHMBEPCAJBHBIMH  Y4eOHBIMM  IO3HABATEJIbHBIMU
NeMCTBUSAMM:

1) 6a3oBble JOTHYECKHE A€ CTBUS:

CaMOCTOSITENbHO  (OPMYJIMPOBAaTH W aKTyalU3UpoOBaTh MpoOJemy,
BCECTOP OHHE €€ pacCMaTp UBaTh;

ONpENEeNATh LEINW AEATEIbHOCTH, 3aJaBas NMapaMerpbl U KPUTEPHUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YyJIbTaThl IESITEIbHOCTH C TOCTABJICHHBIMU LEISIMH;

MCIIOJIb30BaTh NPHU OCBOEHUMU 3HAHUW NP UEMBI TOTUYECKOTO MBILLIEHUS —
BBIJIETIATh XapaKTEPHbIE MPU3HAKU MOHATUMA M yCTAHABIMWBATh WX B3aUMOCBS3b,



MCI0JIb30BaTh COOTBETCTBYIOIIHE TOHATUS 1J1s1 00BSICHEHUS OT/IeNbHBIX (aKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU [JIsI KIACCHU(UKAIMU BEIIECTB MU
XAMHWYECKUX P CAKIIUIM;

yCTaHaBJIMBAaTh MPUYMHHO-CICICTBEHHBIE CBSI3M MEXIAY HW3y4aeMbIMU
SIBJICHUSIMU;

CTpOUTH JIOTMUECKUE pacCyXlIeHus (MHAYKTUBHBIC, JCHYKTUBHbBIC, 10
AHAJIOTUM), BBISABIISTH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B paccMaTpHUBAEMbIX
ABJIEHUSAX, OPMYJITUPOBATH BHIBOJBI M 3aKIIFOYCHUS,

P UMEHSTH B TP OLIECCE MTO3HAHUS, UCMIOJIb3YEMBIE B XUMUHA CUMBOJINYECKHE
(3HaKOBBIE) MOJIEITH, TIP €00Pa30BBIBATH MO/IEIbHBIE NP €/ICTABJICHUS — X UMWY €CKUM
3HaK (CHMMBOJI) d3JIeMEHTa, XHUMHYecKash (opmysa, ypaBHEHHE XUMUYECKOH
peakiuy — MPU PEIICHUH YUYEOHBIX MO3HABATEIbHBIX M MPaKTUYECKUX 3aj]ad,
[P UMEHSITh HA3BAHHBIE MO/I€JIbHBIE NP €/ICTABJICHUS JIJIS1 BHISIBIICHUS Xap AKTEP HbIX
P U3HAKOB M3YyYAaEMBbIX BEIIECTB U XUMUYECKUX P CAKIIUI.

2) 6a30BbIe HCCIET0BATEIbLCKHE ICHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOTO MO3HAHUS BEUIECTB U XHUMHUYECKUX
p €aKLun;

(hopMyaMpPOBATH LIETU U 33JaUU UCCIIEA0BAHUS, HCTIOJIH30BaTh MOCTABJICHHBIC
U CaMOCTOSITEILHO C(OPMYJIMPOBAHHBIC BOIMPOCHI B KayeCTBE WHCTPYMEHTa
MO3HAHMSI ¥ OCHOBBI JJ1s1 (POP MHUP OBaHHUS THIIOTE3BI TIO TP OBEPKE NP aBHUIILHOCTH
BBICKA3bIBA€MbIX CYKICHU;

BJIaJICTh HABBIKAMHM CAMOCTOSITEIBHOTO TUIAHUPOBAHUSA M MPOBEACHUS
YUYEHUYECKUX IKCIIEP UMEHTOB, COBEP IIIEHCTBOBATh YMEHHS HA0JII0JIaTh 32 X0JI0M
mpoIiecca, CaMOCTOSITEIbHO TPOTHO3UPOBATh €ro pe3yabTaT, (GopMyJIUpOBAThH
0000111eHNs 1 BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH P €3YyJIbTATOB UCCIICTOBAHMSI,
COCTaBJIATh 000CHOBAHHBIN OTYET O TIPOJACIaHHON paboTe;

MpuoOOpeTaTh ONBIT YYEHWYECKOW MCCIEI0BATENLCKOM W NP OCKTHOU
NEeSTEIbHOCTH, TPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJOB pEUICHUS NPAKTHUYECKHX 3a]1a4, MPUMEHEHUIO PAa3JIUYHBIX
METO/IOB MMO3HAHUSI.

3) padora ¢ undopmalueii:

OpPUEHTHPOBATHCS B PAa3JIWYHBIX HMCTOYHUKAX HHPOpMAIMK (HAYYHO-
MOMyJISIpHAST JIUTepaTypa XHMMHUYECKOTO COJEpIKaHMs, CIpPaBOYHbIE MOCOOMUS,
pecypcol MaTepHeTa), aHanu3up 0BaTh HHGOP MAIMIO PA3IMYHBIX BUJIOB B POpM
IIp €/ICTaBJICHUS, Kp UTUYECKU OLICHUBATD e JIOCTOBEPHOCTH U
HENP OTUBOP €UUBOCTH;



(GbopMyJIMpOBaTh 3aMPOCHl U P UMEHITh PA3JIMUHBIE METOJIbI IIPH IMOUCKE U
orbope wuHPOpMALUU, HEOOXOAMMOW [JIsi BBIMIOJHEHUS Y4YeOHBIX 3aaad
OIIp €IEJIEHHOTO THUIIA;

npuoOperaTh OMNBIT MCHOJIB30BAaHUA MH(POPMALMOHHO-KOMMYHHMKATUBHBIX
TEXHOJIOTUN U Pa3JIMYHbIX MOUCKOBBIX CHUCTEM;

CaMOCTOSITENIBHO ~ BBIOMpATh ONTUMAJIBHYIO (OpMYy  IpEACTaBICHHUS
uH(popManuu (cXeMbl, TpapuKu, JUarpamMMsbl, TaOIUIbL, pUCYHKU U JPYTHUE);

UCMOJIb30BaTh HAYYHBIM S3bIK B KauyecTBE CpeAcTBa Ipu padore ¢
XUMUYECKON uHpOpMalUel: NPUMEHATh MEXIpeaAMeTHble ((u3udeckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBI, (POpMyJibl, a0Op eBUATYPbl, HOMEHKIIATYPY;

UCMOJIb30BaTh U MpeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HATJIS THOCTH.

OBiajeHne yHHMBepPCaIbHBIMM KOMMYHHKATUBHBIMU J€HCTBUSIMU:

3aJ1aBaTh BOMPOCHI IO CYILIECTBY 00CY’K1aeMOW TeMbI B X0J€ IHAJIOTa W/UIH
JTUCKYCCUM, BBICKa3bIBaTh UAEH, (GOPMYJIHUPOBATH CBOU P EIJIOKECHHUS
OTHOCHUTEJIbHO BBITIOJIHEHHUS TP €7I0KEHHOM 3a]1auH;

BBICTYNATh C MpE3CHTAlUEH pe3yJIbTATOB MO3HABATEIbHOW NESITEIbHOCTH,
MOJIy4YEHHBIX CAMOCTOSITEILHO MM COBMECTHO CO CBEpP CTHUKAMU ITP U BHITIOJIHEHUN
XUMHUYECKOTO IKCIEP UMEHTA, MPaKTUYECKOM PabOThI M0 UCCIIEIOBAHUIO CBOMCTB
M3Yy4YaeMbIX BEIIECTB, P eaIN3alluu Y4eOHOT0 TP 0eKTa U (GOPMYJIMPOBATH BHIBOIbI
[0 pe3yabTaTaM IIPOBEAEHHBIX HUCCIEAOBAHUN MYTEM COTJIACOBAaHUS MO3ULIUN B
X0J1e 00Cy X AeHUsI 1 0OMEHa MHEHHSIMU.

OBiajieHne yHUBEPCAJTbLHBIMH PeryJasiITABHBIMHM /1eiiCTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBAaTh U OCYILECTBISATh CBOK IMO3HABATEIbHYIO
NEeSTEIbHOCTh, OTpenenss e€ IeM W 3aJadyd, KOHTPOJUPOBAaTh U IO Mepe
HEOOXOJIMMOCTU KOPPEKTUPOBATh NpeiaraeMblii aaropuTM JEHCTBUM TNpu
BBITIOJITHCHUM YyYEOHBIX M HCCIEIOBATEIbCKUX 3aj7ad, BBIOMpaTh HauOojee
b (EeKTHBHBIN COCO0 WX pPEIICHHS C y4€TOM IOJy4YEHHS HOBBIX 3HAHHH O
BEII[ECTBAX U XMMHUYECKUX P CaAKIUIX;

OCYILIECTBISITh CAMOKOHTP OJIb CBOEH JEITEIbHOCTH HA OCHOBE CaMOaHaJIM3a
¥ CaMOOIIEHKH.

HPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenmerHbie pe3ynabTaThl OCBOEHUS Kypca «OpraHudeckass XUMHSI»
OTp aXKAaroT:

chOpMUPOBAHHOCTh TMPEACTABICHUA O XHUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTHHBI MHUpPa, POJM XUMHM B TO3HAHUM SIBJICHUU



npupoabl, B (QOPMHUPOBAHMM MBIIUICHUS H KYJIbTYPbl JIUYHOCTH, €&
(bYHKIIMOHAIBHOM I'P aMOTHOCTH, HEOOX OJTUMOH JJTS1 P SIISHHUSI TP AKTUYECKUX 33,139
Y DKOJIOTUYECKH 00OOCHOBAHHOTO OTHOIIICHHS K CBOEMY 3JI0P OBBIO U TP HP OJTHOH
cpene;

BJIQJICHAE CHCTEMOW  XWMHUYECKUX 3HAHUH, KOTOpas  BKIIOYAET:
OCHOBOTIOJIATAIONINE TOHATHA (XUMHUYCCKHIA D3JEMEHT, aTOM, JJICKTpOHHAs
000J109Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTB, JJIEKTP OOTPHUIIATEIEHOCTh, X UMHYECKasT
CBsI3b, CTpYKTypHas opMmyia (pa3BEpHyTasi U COKpaIiEHHas ), MOJIb, MOJISIp Hasl
Macca, MOJISIPHBIM OO0BEM, YTIEpOJHBIN CKeler, (yHKIMOHAIbHAs TPYIIa,
paauKait, u30Mepusi, B30Mepbl, TOMOJIOTMUCCKUH P sijl, TOMOJIOTH, YTIIEBOJA0P OJIbI,
KUCTIOPOJI M a30TCOJepIKallne COEANHEHUS, MOHOMEp, MOJIUMEpP, CTPYKTypHOe
3BEHO, BBICOKOMOJICKYJISIPHBIC COSIMHCHUS ); TECOP UK U 3aKOHBI (TCOP U CTP OCHUSI
opraHudeckux BemiectB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTRB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUI SI3bIK XMMUH, MHPOBO33pCHUYSCKUE 3HAHHMS,
JeKANMe B OCHOBE MOHMMAHUS TPUYMHHOCTH M CUCTEMHOCTH XHUMHYECKUX
SIBJICHUH, (DAKTOJIOTUUECKHE CBEICHUS O CBOMCTBax, COCTaBe, IMOJYYCHUH U
0€30MacHOM UCIIOJIb30BAHUN Ba)KHEHINIUX OPTAHMYECKMX BEIICCTB B OBITY H
NP AKTUYECKOM JIeATEILHOCTH YEIIOBEKa;

chopMHUP OBAaHHOCTh YMCHUH BBISIBJISITH XapaKTepHbIC MPU3HAKK TMOHSTHIA,
yCTAHABJIMBATH UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIKE TIOHATHUS TP U
OTMCAaHUU COCTaBa, CTPOCHUSI ¥ NP EBPAIICHUH OPTaHUYECKUX COCIUMHCHUM;

chopMHUPOBAHHOCTh YMEHUH HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY IS
COCTABJICHUSI MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM)
GopMysl OpTraHMYECKHX BEIISCTB M YPAaBHCHUM XUMHUYECKUX P CaKIIHA,
U3rOTABIIMBATh MOJICIIH MOJICKYJI OpTaHHMYECKHX BEIIECTB JIJIS WJUTIOCTPAllMU UX
XUMHYECKOTO U IP OCTPAHCTBEHHOTO CTP OCHUS;

chopMHUP OBAHHOCTh YMEHHUI yCTAHABIMBATH TP MHAJICKHOCTh U3yYCHHBIX
OpTraHUYECKHX BEIIECTB 10 HUX COCTaBy M CTPOCHUIO K ONpEICIEHHOMY
KJ1accy/rpymime CoenuHeHud (YriIeBOJOPOMAbI, KUCIOPOJ W a30TCOACPIKAIIHe
COCIIMHEHNSI, BBICOKOMOJICKYJISIDHBIC COCIUHEHHS), J1aBaTh WM HAa3BaHHS IO
cucrematrueckoir HomeHknatype (IUPAC), a Taxke mpuBOIUTH TPHUBUATIBHBIC
Ha3BaHUS OTACITHHBIX OPTaHMYECKUX BEIISCTB (ITUIICH, MPOIMIICH, AlCTUJICH,
STUIICHTITUKOJIb, TIIHLEP MH, (eHOII, (hOpMaIbJIET U1, alleTallbJeTUI, MypaBbUHAS
KUCJI0Ta, YKCYCHAs KUCTIOTa, OJICHHOBAS KACIIOTA, CTeap MHOBAS KUCIIOTA, TII0KO034,
GpyKro3a, Kpaxmal, IeIk0I03a, TIIHIHH);

chopMUpOBAHHOCTh yMEHHS OIPEACISATh BHIbI XUMHYECKOW CBS3M B
OpPTraHUYECKHX COSIUHEHUX (OJUHAPHBIC U KPaTHBIC);



c(pOpMHUPOBAHHOCTh YMEHUS NPUMEHATH IOJIOKEHUS TEOPHUH CTPOCHHUS
opraHnyeckux BemectB A. M. byTieposa 1711 00bSACHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPaHEHUS MacChl BEILIECTB;

cOpMHUPOBAHHOCTh YMEHMH XapaKTepU30BaTb COCTaB, CTPOECHHUE,
bu3nYecKkue U XUMHUYECKHE CBOMCTBA TUMWYHBIX MPEACTaBUTENECH pa3IMUHBIX
KJIaCCOB OpPTaHMYECKMX BELIECTB (METaH, 3TaH, TWJIEH, IPOIWUJIEH, alleTUJIEH,
oytamuen-1,3, metunOyraaueH-1,3, 6€H3011, METaHOJ, dTAHOJ, STHJICHIIIUKOb,
TIIMLEPUH, (PEHOJI, aleTadbJIeru, MypaBbiuHasi U YKCyCHas KUCIOTHI, TI0K03a,
KpaxMal, HeJT0103a, aMUHOYKCY CHasl KUCI0Ta), UIJIOCTPUPOBATh TEHETUUYECKY O
CBSI3b MEXJy HUMH ypPaBHEHUSIMH COOTBETCTBYIOLIUX XHUMHYECKHX PEAKUUN C
UCMOJIb30BAHUEM CTPYKTYPHBIX (POpMYII;

c(op MUPOBAHHOCTH YMEHUS XapaKTEPU30BaTh UCTOUYHUKH YTIIE€BOAOPOIHOTO
Cblpbsd (HEThb, NPUPOJHBIN Tra3, Yrojb), CHOCOObI uX TNepepabOTKU WU
[P AKTUYECKOE NP UMEHEHHE TP OJYKTOB Tep epaboTKy;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHUS MO XUMHUYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA UCXOJHOTO BEILECTBA WIIM IMPOJYKTa
peakuud N0 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WIH NP OJAYyKTOB P eEaKIUN);

chOpMUPOBAHHOCTh YMEHUW BJAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METO/1aX HAyYHOTO MO3HAHUS, UCIIOJIb3YEMbIX B XMMHHU NP U U3YUEHUHU BEUIECTB U
XUMUYECKUX SIBJICHUH (HA0I10/IeHUE, U3MEP €HUE, SKCTIEP UMEHT, MO OBAHUE),
UCMOJIb30BaTh CHUCTEMHbIE XHMHUUYECKHE 3HAHUS Ui TPHUHITHS peEUIeHU B
KOHKPETHBIX JKW3HEHHBIX CHTyallMsX, CBS3aHHBIX C BEIIECTBAMH U WX
P UMEHEHHUEM;

chopMUPOBAHHOCTh YMEHHUH COOJIIOIaTh TP aBUJIA TTOJTH30BAHMS X UMWY ECKOM
MoCyI0M W J1abopaTOPHBIM 00OPYIOBAHHEM, a TaKKe MpaBuia OOpaIIeHus C
BEII[ECTBAMHU B COOTBETCTBUU C MHCTPYKUHUSAMHU IO BBIMOJHEHHUIO J1a00paTOp HBIX
XAMHYECKUX OIBITOB;

cOpMHUPOBAHHOCTh YMEHHM IUIAHUPOBATh W BBHIMIOJHATH XUMUYECKUI
AKCIep UMEHT (TIp €Bp allleHM s Op TAHMUYECKUX BEILIECTB MP U HATp €BaHUH, TIOJTYUCHHUE
TUJIEHA U HU3YYEHHE €ro CBOWCTB, Kaue€CTBEHHBIC PEAKIMH OpPTaHUYECKUX
BEIIECTB, JIEHATypaIlusi OETKOB MPHU HATPEBAaHHHM, IIBETHBIC PEaKIMU OETKOB) B
COOTBETCTBUM C TpaBWJIAMH TEXHHKH O€30MacHOCTH TpU OOpalieHuud C
BEI[ECTBAMU U J1abOpaTOpHBIM 000pyIOBAHUEM, MPEACTABIATH PE3yIbTATHI
XAMUYECKOTO JKCIEepUMEHTa B (OopMe 3amucu YpaBHEHHUH COOTBETCTBYIOIIUX
peakuuii ¥ popMyIupOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(OpMHUPOBAHHOCTh yYMEHUN KPHUTUYECKH AaHAJIU3UPOBATh XHUMHUYECKYIO
uHpOPMAIUIO, TOJy4yaeMyl M3 pas3HbIX HCTOYHHMKOB (CpEIcTBa MacCOBOM
uHbopmaiuu, UHTEpHET U AP yTHUX);



CpOpMHUPOBAHHOCT,  yMEHMI  COOJIOIaTh NpaBWia  SKOJOTHYECKH
1enecoo0pa3Horo MOBeNeHUs B OBITY W TPYAOBOHM JAEATEIBLHOCTH B LEISAX
COXPaHEHUSI CBOETO 3J0POBbs U OKPY’KaroLEnd IPUPOJIHOU Cpenbl, 0CO3HABATH
ONAaCHOCTb BO3JEHCTBHS Ha >KUBBIE OPTAHU3MbI OIpPEIEIEHHBIX OPTaHUYECKUX
BEIECTB, NOHUMasl cMblci noka3zarens [IJIK, nmoscHiITe Ha mpumMepax crnocoObl
YMEHBIIEHUSI U NPEIOTBPAIIECHUS HMX BPEOHOrO BO3JCUCTBUS Ha OPraHU3M
YEIOBEKA;

1151 00y4YaroOMXCsl C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 30D OBbs: YMEHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX IMO3HAHUsl BEIIECTB U
XUMUYECKUX SIBJICHUM;

IS CIENbIX W CHa0OBUASLIIMX OOY4YarolUXCSA: YMEHHE HCIOJIb30BaATh
penbedHo-ToueuHyIo cuctemy ob6o3Hauenuid JI. bpaiins nist 3anvucu X MUY eCKux

dbopmy.

11 KIIACC

[IpeaMeTHbie pe3ysbTaThl OCBOCHHMS Kypca «OOmmiass u HeopTraHWYecKas
XAMUSD) OTP AKAIOT:

chOpMUPOBAHHOCTh MPEACTABICHUM: O XUMHUYECKOM COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, POJM XHUMHUUA B ITIO3HAHUU SIBJICHUI
npuposibl, B (HOPMUPOBAHUU MBIIUICHUS W KyJIbTypbhl JIMYHOCTH, €€
(GyHKIIMOHATbHOW I'P aMOTHOCTH, HEOOX OJUMOM JIJIs1 P €ILICHUS TP AKTHUECKHUX 3a]1a4
1 DKOJIOTHYECKH 000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3710P OBBIO U MPUP OTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX 3HAHHUM, KOTOpas  BKIIIOYAET:
OCHOBOITOJIATAIOIIUE MMOHATHS (XUMUYCCKHH DJIEMEHT, aTOM, M30TOI, S-, P-, d-
AJIIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJEKyJia, MOJIb, MOJSPHBIH O00BEM,
BAJICHTHOCTD, JIEKTP OOTP ULIATEIIbHOCTh, CTENIEHb OKUCIICHUS, XUMHYECKAS CBSI3b
(KkoBaJICHTHAS, HIOHHAS, METAJJIMYECKasl, BOJOPOIHAS ), Kp UCTATIIIMYECKas P CIIETKa,
TUNBl XUMUYECKUX pEaKIui, pacTBOp, OHJIEKTPOJUTHI, HEIIEKTPOJIHUTHI,
AJIEKTPOJIUTHUYECKAA TUCCOLUMALIMS, OKHCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XAMHYECKON pEaKInh, XMMHUYECKOE PaBHOBECHE), TCOPUU WU 3aKOHBI (TEOPHs
AJIEKTP OJIUTHYECKON JMCCOLMALNM, Nepuoandeckuii 3akoH JI. M. Menneneena,
3aKOH COXPaHEHHSI MaCChl BEIIECTB, 3aKOH COXPAaHEHUS U TP €BP aAlllCHUS SHEPTUU
MpU XUMHYECKUX PeEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYCCKUI SI3bIK XHUMHH,
MUP OBO33p CHUYECKME 3HAHUA, JICKAIIME B OCHOBE NMOHUMAHMS IMPHUYUHHOCTU U
CUCTEMHOCTH XHMHUYCCKHX SIBICHUM, (PAKTOJIOTHMYECKHE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJIYUYCHUH B O€30TIaCHOM HCITOIb30BaHNN BaXKHEHIITNX HEOP TAHMYIECKUX
BEIIIECTB B OBITY M IIPAKTUYECKOM JACATEIILHOCTH YEIT0BEKa;



c(pOpMHUPOBAHHOCTh YMEHUH BBIABIISATH XapaKTEpHbIE NPU3HAKU MOHATHUM,
YCTaHABJIMUBATh UX B3aHUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE MOHATHUS NP U
ONMCAaHWH HEOPTAHUYECKUX BELIECTB U UX NP €BP alllCHU;

c(pOpMHUPOBAHHOCTh YMEHUHN HCIOJIb30BATh XUMHUYECKYI) CUMBOJUKY IS
cocraBieHus (OpPMyJI BEHIECTB M ypPaBHEHUHM XHMHUYECKHUX pEaKUuil,
cucrematnieckyto HoMeHKIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPTAHWYECKUX BEIIECTB (yrapHbld Ta3, YIJIEKUCIbIM ra3, aMMHak, raméHas
U3BECTb, HETAIlIEHAs] U3BECTh, IUThEBAs COJA, MUPUT U AP YTHUE);

c(op MUPOBAHHOCTb YMEHUH OTP €AEISITh BAJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHYECKHX JJIEMEHTOB B COCAMHEHUSX Pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKON
CBs13U (KOBaJICHTHAsI, MOHHAS, METAJIJINYECKasl, BOJOP OJIHAs) B COCUHEHUSX, THUI
KPUCTAJNIMYECKOW PElIETKU KOHKpPETHOTO BellecTBa (aTOMHasi, MOJIEKYJIspHasl,
MOHHAs1, METAJIJINYECKas ), XapaKTep Cp €Abl B BOAHBIX PACTBOPAaX HEOPrAaHUUECKUX
COCIUHCHUM;

c(popMHUpP OBAaHHOCTh YMEHHI yCTaHABJIHUBAThH TP UHAIJIEXKHOCTh
HEOPTAHWYECKUX BEIIECTB MO MX COCTaBy K OMpEAeIEHHOMY Kiaccy/Tpyrie
COeIMHEHM (TP OCThIE BEIIECTBA — METAJJIbl M HEMETAJJIbl, OKCUIbI, OCHOBAHMUS,
KHUCIOTHI, aM(OTEp HbIE TUP OKCUJIbI, COJIN);

c(op MUPOBAHHOCTb YMEHHUMN P ACKPBIBATH CMBICI [P UOJUYECKOTO 3aKOoHa /.
N. MenneneeBa v JEMOHCTP UPOBATH €r0 CUCTEMATU3UP YIOIIY 0, 00bSICHUTETbHYIO
Y IIP OTHOCTHYECKYIO (yHKIHUU;

c(OpMHUPOBAHHOCT, YMEHHMH XapaKTepHU30BaTh JIIEKTPOHHOE CTPOECHHUE
aTOMOB XHMHYECKHX 3JieMeHTOB 1-4 mnepuonoB Ilepuoauyueckoit cCHCTEMBI
xuMuueckux saemeHToB JI. M. MeHnaeneeBa, MCHONB3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE ~ OpOWTANN»,  «IHEPTETUUYECKHE  YpPOBHWY, 0OBICHATH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAUHEHUMN
10 epuoaam U rp ynnam Ilep noguyeckon cucreMbl XUMUYECKUX di1eMeHTOB [I. U.
Meneneena;

chOpMUPOBAHHOCTh yMEHHW XapaKTepH30BaTh (OIMHUCHIBaTh) OOIIHE
XAMHYECKHME CBOMCTBA HEOPTAHWYECKUX BEIIECTB PAa3JIMYHBIX KIIACCOB,
MOATBEPKAATh CYILIECTBOBAHUE I€HETHYECKON CBSA3U MEXKIY HEOPTaHWYECKUMHU
BEILIECTBAMU C MTOMOIbIO YPaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKHUX P CaKIIUI;

c(opMHUP OBAHHOCTh YMEHHUS KJIAacCU(DUIIMPOBATh XUMHUECKHUE PEAKIUU TI0
pa3IUYHBIM NpHU3HAKAM (YUCITY M COCTaBYy peEarupyroluX BEIIECTB, TEILIOBOMY
ahdekTy peakium, N3MEHCHHIO CTETICHEH OKHCICHHS JIEMEHTOB, 00paTHMOCTH
pEaKIK, y4aCTUIO KaTaJIu3aTopa);

c(opMHUPOBAHHOCTh YMEHHUI COCTaBIISITh YPaBHEHUS PEAKIHUA pa3TUIHbIX
TUTIOB, TIOJTHBIE ¥ COKP allIéHHBIE Y aBHEHUS P €Akl HOHHOTO 0OMEHa, yIUThIBas
YCIOBHS, MPU KOTOPBIX 3TH PEAKIUUA UIYT 10 KOHIIA;



cOpMHUPOBAHHOCT, yMEHHH MPOBOJAUTH PEAKIMH, ITOITBEP KIAIOITHE
Ka4eCTBEHHBIM COCTAB PAa3JIMUYHBIX HEOPTAHHMYECKHX BEIIECTB, Paclo3HABaTh
OTIBITHBIM Iy TEM HOHBI, P UCY TCTBYIOIIIKE B BOJTHBIX PAaCTBOpax HEOP TaHWIECKUX
BEIIIECTB;

cOpMHUPOBAHHOCTh YMEHHH PACKPBIBaTh CYIIHOCTh OKHCIHTEIHHO-
BOCCTaHOBUTEIIHHBIX P €AKITHH ITOCP €ICTBOM COCTaBJICHUS AJIEKTP OHHOT'O OajaHca
ATUX P CaAKIIU;

cop MUPOBAHHOCTh YMEHUH OOBSICHITH 3aBUCUMOCTH CKOP OCTH X UMUYECKOM
PEAKIIMY OT P a3JUIHBIX (DAKTOPOB; XapaKTep CMEIICHHS X IMHUYECKOTO P aBHOBECHS
B 3aBUCHMOCTH OT BHENTHero Bo3jaeicTus (npuniui Jle [llatense);

cOpMHUPOBAHHOCTh yYMEHUH XapaKTEepHU30BaTh XHMHUYECKHUE IIPOIIECCHI,
JeKaIiue B OCHOBE TP OMBIIIJICHHOTO TOJIYYCHHS CEPpHOM KUCIIOTHI, aMMHaKa, a
Takke chOopMHpPOBAHHOCTL IPEICTABICHUNA 00 OOIIMX HAYYHBIX IPHUHIMIIAX U
9KOJIOTHYECKHX MPOo0IeMax XUMHUIECKOTO TP OM3BOJCTBA;

cOpMHPOBAHHOCTh YMCHHMH TP OBOJHTH BBIYHMCICHHUS C HCIIOJIb30BaHUEM
TIOHATHUS «MAaCCOBas JOJIs BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIICHUH ra30B
IIPH XUMHYECKHX PEaKIUAX, MacChl BEIISCTBA WIIM 00bEMa ra3oB 10 H3BECTHOMY
KOJIMYECTBY BEIECTBA, MacCe WIH 00BEMY OJIHOTO M3 yYaCTBYIOIMIUX B PEaKIIUU
BEIIECTB, TEIIOBOr0 d((dekra peaKIuu Ha OCHOBE 3aKOHOB COXPAaHECHHS MacChI
BEIIECTB, TP €BpalCHUS U COXPaHCHUS YHEPTHH,

chopMUPOBAHHOCTh YMEHUM COOJIIOIaTh M aBUJIA TOJTE30BAHMS XUMUYECKOM
MoCy10M W J1abopaTOPHBIM 00OPYIOBAHHEM, a TaKKe MpaBuia OOpaIieHus C
BEIIECTBAMU B COOTBETCTBHUU C MHCTP YKIMSIMH IO BBITIOJTHEHHUIO J1a00PaTOP HBIX
XUMUYECKUX OTIBITOB;

cOpMHPOBAHHOCT, YMCHHH IUTAHUPOBATh W BBHITIOJHATH XHUMHWYECKUIN
AKCIIEp UMEHT (p a3JI0KSHHE ITep OKCHJIa BOJOPOJ1a B IPHCYTCTBUHU KaTajanu3aTopa,
OTpene’eHne CpeAabl PacTBOPOB BEHIECTB C IOMOINBIO YHUBEP CATbHOTO
WHAUKATOP a, BIUSHUE Pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XMMHUECKON P EeaKIInH,
peaKIu MOHHOTO OOMEHAa, KaueCTBEHHBIC PEaKIUHh Ha Cyibdar-, KapOoHaAT- U
XJIOPHI-aHUOHBI, HA KATUOH aMMOHHSI, P eIICHUE HKCIIEp UMEHTAIbHBIX 3a7ay IO
TemMaM «Meramab» U «HeMeraniab») B COOTBETCTBHM C INPaBHJIAMH TEXHHKH
0€30MacHOCTH P 1 0O AllIEHUH C BEIIECTBAMU H JTAOOPATOPHBIM 000D Y IOBAHHEM,
NPEICTaBIATh PE3yJbTAaThl XUMHUYECKOTO OJKCIIepHMeHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIMX peaKiuii U (GOpPMyJIHpOBaTh BHIBOJBI HA OCHOBE
ITHX Pe3yJIbTaTOB;

c(OpMHUPOBAHHOCTh yYMEHUN KPUTUYECKH AaHAJIU3UPOBATh XHMHUYECKYIO
uHpOPMAIUIO, TOJy4yaeMyl M3 pas3HbIX HCTOYHHMKOB (CpEIcTBa MacCOBOM
KOMMYHHKaIuu, UHTepHET U AP yTuX);



CpOpMHUPOBAHHOCT,  yMEHMI  COOJIOIaTh NpaBWia  SKOJOTHYECKH
1enecoo0pa3Horo MOBeNeHUs B OBITY W TPYAOBOHM JAEATEIBLHOCTH B LEISAX
COXPaHEHUSI CBOETO 3J0POBbs U OKPY’KaroLEnd IPUPOJIHOU Cpenbl, 0CO3HABATH
ONIACHOCTB BO3/ICUCTBHSI HA )KMBBIE OP TAHU3MbI OTIP €IEJIEHHBIX BELIECTB, IOHUMAS
cmbicn mokaszarens II/IK, moscHAT Ha mpumepax crnocoObl YMEHBIICHUS U
TP €IOTBP ALIEHUS UX BPEIHOTO BO3JECHCTBUS HA OPTaHU3M YEJIOBEKA;

111 00Y4YaIOUMXCS C OTPaHUYEHHBIMU BO3MOXKHOCTSMU 3/I0POBbs: YMEHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX IO3HAHUSl BEUIECTB U
XUMHUYECKHX SIBJICHHI;

IUIS CHENbIX W CHa0OBUASIIMX OOYy4YalolUXCsA: YMEHUE HCIOJIb30BATh
penbedHo-ToYeuHyI0 cucteMy obo3Hauenuid JI. bpaiins nis 3anucu XuMu4eCKux

dbopmy.
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Ctpoenue atoMoB. [lepronnueckuii 3aKoH
11 u [lepuoauueckas cucreMa XUMHUYECKUX 3
snemeHToB J[. 1. Meneneena
12 Ctpoenue BemecTBa. MHOrooOpasue 4
' BEIIECTB
1.3 XUMHUYECKUE peakinu 6 1 1
Hroro no pazaeny 13
Pa3nen 2. Heoprannyeckass XuMus
2.1 Mertanibl 6
2.2 Hewmeras 9 1
53 CBs3b HEOPTraHUYECKUX U OPTaHUUECKUX 5
' BELIECTB
Uroro no pazneny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XUMHS U )KU3Hb 4
Uroro no paszneny 4
OBHLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IToypounoe niianupoBanue 10 kiaacc

KoanuecTBo yacoB DJIeKTPOHHBIE
Ne Konr Ipak uugpoBbIe
poJIb THueckue | Jara o0pa3oBareib
n/ Tema ypoka
i Bcero |HbIe padoTel  |M3YUCHMIH | ypye pecypcehl
padoThI
1 IIpenmer opranuyecko Xummu, eé 1 01.09.2023
BO3HMKHOBCHUE, PA3BUTHE U 3HAYCHUE
Teopus cTpoeHHss OpraHUYECKUX 08.09.2023
2 coenuHenuit A. M. bytneposa, € 1
OCHOBHBI€ I10JIOKCHUS
[IpencraBnenue o kinaccuukanuu 15.09.2023
3 opranndeckux seuiects. Homenkiarypa 1
(cucTemaTnyeckasl) U TpUBUAJIbHbBIE
HAa3BaHMS OPraHUYECKUX BEILECTB
4 AJIKaHBI: COCTaB U CTPOEHMUE, 1 22.09.2023
TOMOJIOTUYECKHM PsiZt
MertaH u 3TaH — npocTenIme 29.09.2023
> IIPEACTABUTEININ AJIKAHOB 1
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 06.10.2023
7 OTWIIEH U IPOIUJIEH — MPOCTENUINE 1 13.10.2023
IIPEICTAaBUTEIN AJIKEHOB
ITpaktuueckas pabora Ne 1. 20.10.2023
8 «IlomyueHue 3TUIEHA U U3YYEHUE ETO 1 1
CBOMCTB»
Aunkanuensl. byraguen-1,3 u 27.10.2023
9 metminOyTtanuen-1,3. Ilomydyenue 1
CUHTETUYECKOIO Kay4dyKa U pe3UHBbI
AJKMHBI: COCTaB U 0COOEHHOCTU 10.11.2023
10 CTPOEHMU S, TOMOJIOTUYECKUN PN 1
AIeTHJIEH — NPOCTeHIIN A
MIPEACTABUTEID AIKWUHOB
Brruncienns no ypaBHEHHIO 17.11.2023
1 XUMHYECKOU pEaKIuu 1
12 ApeHbl: 6eH301 U TOIyosl. TOKCHYHOCTD 1 24.11.2023
apeHOB
13 I'eneTndeckas CBsI3b yIJIEBOJLOPOIOB, 1 01.12.2023
IIPUHAUIeKAIIUX K Pa3IMYHbIM KJlaccaM
IIpupoaHbie HCTOYHUKU YTIIEBOJLOPOIOB: 08.12.2023
14 HPUPOJHBIH a3 U NONyTHbIE HEPTAHbIE 1

raspl, HepTh U TPOIYKTHI €€
nepepaboTKH




15

IIpupoaHbie HICTOYHUKH YTIIEBOIOPOIOB:
MPUPOHBIN a3 U MOMYyTHBIE HEPTAHbBIE
rasbl, He)Th M MIPOYKTHI €&
nepepaboTKu

15.12.2023

16

KonTponsHas paboTa mo pasneny
«YTIIEBOAOPOIBD

22.12.2023

17

Hpe)ICJ'IBHI)IC OIHOATOMHBIC CITMPTHI:
MCTAHOJ U 3TAHOJI. BOI[OpOI[HaH CBA3b

18

MHoOroaroMHbI€ CIUPTHI:
STUJICHTJIMKOJIb U TJIULEPUH

12.01.2024

19

@eHOo: CTPOCHUE MOJIEKYJIBI,
bu3nUecKre 1 XUMIUYECKIE CBOMCTBA,
IpUMEHEHUE

19.01.2024

20

Anpaerunisl: popManbIerua u
aneranpaerug. AIeTox

26.01.2024

21

OIHOOCHOBHBIE ITPENIEIBHBIC
KapOOHOBBIE KHCIIOTBI: MypaBbUHAs U
YKCyCHast

02.02.2024

22

[TpakTrueckas pabota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOU KHCIIOTBI»

09.02.2024

23

CreapuHOBas U OJIEMHOBAsI KU CIIOTHI,
KaK IpEe/ICTaBUTEIN BBICIINX
KapOOHOBBIX KHCJIOT

16.02.2024

24

MBpbi1a KaK coJIM BBICIIMX KapOOHOBBIX
KHCJIOT, X MOIOIIEE JICHCTBHE

23.02.2024

25

CnoxHbIe 3(pUpBI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCIOT. ['uiponu3
CIIOKHBIX 3(UPOB

01.03.2024

26

Kupsl: rugponns, npuMEHEHUE,
Onosiornyeckasi pojb KUpPOB

15.03.2024

27

VYTIIeBOBI: COCTAB, KiacCH(DUKaIIHSI.
Baxueiimme npeacTaBUTENN: TJIFOKO34,
¢dpykTO3a, caxaposa

22.03.2024

28

Kpaxman u nemnronosa kak npupoaHbIe
MOJIUMEPHI

05.04.2024

29

KonTponsHas paboTa mo pasuerny
«Kucnopoconepxkaiiye opraHn4ecKie
COCIMHCHHUSDY

19.04.2024

30

AMUHBI: METHJIAMHWH Y aHUJIMH

26.04.2024

31

AMHHOKHCIIOTHI Kak aM(oTepHBIE
OpPraHWYECKUE COCAMHCHHUS, UX
ouonornueckoe 3Hauenue. [lentu bl

03.05.2024

32

benku xak npuponHsie
BBICOKOMOJIEKYJISIPHBIE COCIUHECHUS

17.05.2024




OCHOBHBIE TTOHATHS XUMHHU 24.05.2024
33 BBICOKOMOJIEKYJIIPHBIX COEAMHEHU I 1
OCHOBHBIE METO/bI CHHTE3a 31.05.2024
34 BBICOKOMOJIEKYJISIPHBIX COSAMHECHH .
ITimacTMaccel, Kay4yKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOBTIIO 34 5 5
ITPOTPAMME
IHoypounoe miianupoanue 11 KJIACC
No /lama Tema ypoka Conep:kanue NPUMEPHOIi
ypo OO0IICOO
Ka no
naan
Jy
[ToBTOpenue kypca xumuu 10 kmacca (149)
Teopernueckne ocHOBBI xumuu (194)
Baxneiime XuMruyeckre MOHATHS U
3aKOHBI (44)
2 06.09.2023 Xumudeckuit anement. Hykmuast. F30TorbL. CTpoeHue BellecTBa.
3aKOHBI COXPaHEHHUS MacChl U SHEPTUH B CoBpeMeHHas MOZIEIb
XUMUH. CTPOCHHAAaTOMA.
3 13.09.2023 [Teproanyeckuii 3akoH. Pacipenenenune D/IeKTPOHHAS
DJIEKTPOHOB BAaTOMAax 3JIEMEHTOB MajblX U KOH(bHUTYpalus aToMa.
GOJIBIINX [IEPHO/IOB. OcHosHoeu 68030ydHcOeHHble
4 20.09.2023 [TosoxeHHe B IEPUOIHMYECKOM CHCTEME COCMOARUA AMOMOS.
BOIOPO/Ia, JAHTAHOU 0B, aKTHHOUIOB U Kaccuukanms
ICKYCCTBEHHO IOJIyY€HHBIX JJIEMEHTOB. XUMIIECKUX SIEMEHTOB (S-,
p-, d-311eMeHTHI).
5) 27.09.2023 BaneHTHOCTh ¥ BaJCHTHBIE BO3MOKHOCTH aTOMOB |0 coGeHHOCTH
CTPOCHUS YHEPTETUYECKUX
ypoBHeil aToMOB d-
PIICMEHTOB.
[leproauueckas cucreMa
XUMHUYECKUX JIEMEHTOB
JT.U.
Menneneesa. usnueckui
cMmbici [Iepuoauueckoro
3akoHa/[.11. Meneneena.
[[pyunHbl 1
3aKOHOMEPHOCTHU
M3MEHEHUS
CBOWCTB AJIEMEHTOB U UX
COEIMHEHU 10
[epruoaM M IPyIInam.
Ctpoenue BemecTBa (3 4)
6 04.10.2023 OCHOBHBIE BH/IbI XUMHYECKOI CBSI3H. D JIeKTPOHHAS
[pupoaa
MoHHast 1 KOBaJICHTHASI CBSI3b. XUMUYECKOM CBSI3H.
DIIEKTPOOTPUIIATETHHOCTD.
Bu bl XUMHYECKOM CBSI3U




MeTammyeckas cBsa3b. BogopoaHas CBs3b.

(KOBaJIEHTHAsI, HOHHAA,
MeTaTndecKas,

BOJIOPOIHAS) U MEXaHHU3MBbI

7 11.10.2023 IIpocTpaHCTBEHHOE CTPOECHUE MOJIEKYI. ce
Opa3oBaHU4L.
8 18.10.2023 8. CTpoeHue KpHCTAILIOB. P
Kpucmaniuueckueu
amopghnvie sewgecmea. Tunvi
KpI/ICTaJ'IJ'H/IquKI/IepeI_HéTKI/I. Kpucmaniu4ecKux
pewemox (amomuas,
[[prurHBI MHOT'0OOpa3Hs BEIECTB. MONeKYIAPHAS, UOHHAS,
\Memaniuieckas).
JlemoHCTpauuu. MoJenu HOHHBIX, S‘amfcww ocmy usuecKux
ceolicme gewecmea om
munaxkpucmaiiuyeckou
ATOMHBIX, MOJICKYJISIPHBIX U pewemiu. Tpraumb:
MHOT000pa3us
MCTAJIJIMYCCKUX BCILICCTB.
KPUCTALITNIECKUX PEIIETOK.
Mo nenuMosieky
130MEPOB U TOMOJIOTOB
Xumunueckue peakuu (3 1)
9 25.10.2023 Knaccuukanys XMMUYECKUX PEAKIIUH. XMMu4eCKHe PEaKItu.
['oMOreHHbIe U
10 08.11.2023 CKOPOCTh XMMHUUYECKUX PEaKIUM. FeTEpOTreHHBIE PEAKIUH.
CKOpOCTb peakui, ee
Katasms. 3aBHCUMOCTD OT Pa3iInYHBIX
(haKkTOpOB: MTPUPOIBI
11 15.11.2023 XMIYeckoe paBHOBECHE U

yCJIOBU S €T'O CMCIICHU .

JleMoHCTpannu. PaznuuHbie TUITBI

[pearupyrommx BEIecTs,
KOHIICHTpAIlNH
[pearupyrommx BeecTs,
TeMIIepaTyphl, TITOIIATN
[PEaKIIMOHHOU
[MOBEPXHOCTH, HATTUYUS
KaTanusaropa. Poib
KaTaJIn3aTOPOB B IPUPOJIC U
[IPOMBIIIIIICHHOM
[IPOM3BOJICTBE.

OOpaTUMOCTh peaKIuid.
X MMHUYECKOE paBHOBECHUE U
ero

XUMHUYCCKUX peaKHHfI, BHUCO
OIIBITHI I1O OpraHquCKOﬁ XUMUH.

JTaGopaTopHbIii onbIT. M3ydyeHue BIusSHUSA

pa3TuYHBIX (AaKTOPOB HA
CKOPOCTbXUMHUYECKOU
peaKIuu

CMEIIEHHE 0]
nelicTBHEM PA3IMYHbIX
(bakTOpOB

(KOHILIEHTpAaLUs peareHTOB
VM TIPOJIYKTOB PEAKIIMH,
naBJIeHU e, TEMIIEPaTypa)
IUIsL CO3aHUs
ONTHMAIbHBIX YCIOBUI
[IpOTEKaHUs

XHMHYECKUX

IIPOLCCCOB.

PactBopsr (5)




12 22.11.2023 JTrCcriepCHbIE CHCTEMBI. /Tucnepcrvle cucmemsl.
[ lonamueo xonnoudax (30.1u,
13 29.11.2023 C110cOoOBI BEIPAKEHUS KOHIICHTPAI[UH oen).
U cmunHble pacmeopbi.
[PAaCTBOPOB. Peakuun B pactBopax
PIICKTPOJIUTOB. pH pacTBOpa
14 06.12.2023 [IpakTrueckas pabora 1 KaK [10KA3aTeNb KUCIOTHOCTU
cpensl. ' uaponns coneil.
(HpI/IFOTOBJ'IeHI/Ie pacTBOPOB C SHaueHue TUPOJIN3a B
OMOJIOTUYECKNX OOMEHHBIX
3aIaHHOM MOJIIPHOM IpoLIECCax.
KOHIICHTpAI[AECI».
15 13.12.2023 (DJIeKTPOIUTHUYECKAs TUCCOLHAIUSL.
Boopoanslil mokasarenb. Peakiun
[IOHHOr 0 0OMEHa.
16 20.12.2023 [ 1pOJIN3 OpraHUYecKuX
1 HEOPTaHUYECKHUX
COCTUHECHU.
JlabopatopHble onbITel. OpeaeacHue
peaKIuu CpeJibl
YHUBEPCATEHBIM
MHAMKaTOpoM. [ uiposns
coJiei
DIEKTpOXUMHUYECKHE peakiuu (4 )
17 27.12.2023 X UMUYECKE UCTOYHUKHU TOKA. OKHCIINTEIBHO-
BOCCTAHOBUTEILHEIE
Psin cTan apTHBIX peaKIuy BIPUPOJIC,
DIICKTPOIHBIX TOTCHITHAJIOB. MIPOU3BOJICTBEHHBIX
- npoiieccax u
18 Koppo3us MmetamioB U €€
10.01.2024 pp KU3HENEATEIILHOCTH
OpraHU3MOB.
[IpEeayIIPEXICHUE.
PCAYHpEXI OKUCIUTEIBHO-
BOCCTAaHOBUTEIIBHEIE
19 17.01.2024 ) JIeKTPOJIH3. -
CBOMCTBA MPOCTHIX BEIIECTB
— METAJUIOB TJIABHBIX U
20 24.01.2024 KonTponbHas pabora 1 mo Teme

(TeopeTnyeckre OCHOBBI XUMHUM»

MOOOYHBIX TOATPYMI (MEIb,
JK€J€30) U HEMETAIIOB:
BOJI0pPOJIa, KUCIOPO/a,
raJIoreHoOB, CEePhl, a30Ta,
docdopa, yriaepona,
KpEMHUSL

Koppo3us meranios:
BHJII KOPPO3HH,
CIOCOOBI 3alUTHI
METaJJIOB OT

KOPPO3HUU. DNeKmpoau3
PAcmeopos u pacniasos.

Ipumenenue




JlIeKmpoJusa 6

NPOMbBILULEHHOCTU.
Heoprannueckass xumus (11 1)
21 31.01.2024 00111151 XapaKTEPUCTHKA M CIIOCOOBI OkucnurenpHO-
BOCCTaHOBUTEIbHbBIC
[TOJTyYCHHS] METAJUIOB. CBOICTBaA MPOCTHIX BEIIECTB
— METaJIJIOB TJIaBHBIX U
22 07.02.2024 0630p METAJUTHYCCKUX 3JIEMEHTOB A- U b- OGOYHBIX MOATPYII (ME/Ib,
KEJI€30) U HEMETAILIOB:
pYIIIL. BOZIOpO/Ia, KUCIIOPO/Ia,
rajloreHoB, Cephl, a30Ta,
23 14.02.2024 Menp. [unk. Tutan. Xpom. docdopa, yrieposa,
KPEMHHUSL.
PKene3o, HUKeNb, MIaTHHA.
24 21.02.2024 CrutaBbl METAILIOB.
25 28.02.2024 OKcUABI U TUAPOKCUIBI METAILIOB.
26 06.03.2024 [[pakTHueckas padboTa 2
Pemenue
DKCTIEPUMEHTAITBHBIX 3214 10
reme « MeTautby.
27 13.03.2024 0630p HemeTamwios. CBoiicTBa U
[MPUMEHEHUE BAKHECHUIIINX HEMETAJIIIOB.
28 20.03.2024 00111251 XapaKTepPUCTHKA OKCUIIOB
HEMETAIIJIOB U
KV CITOPO/ICOIEPKAIIX KHCIIOT.
OKuCIUTEIbHBIE CBONCTBA CEPHOU
A30THOM KUCIIOT. BogopoaHsie
COCTMHCHUS HEMETAJLIIOB.
29 03.04.2024 [‘eHeTHUecKas CBS3b HEOPraHUUECKUX U

OPraHn4CCKUX BCIICCTB.




30 17.04.2024 [ [pakTiyeckas padbora 3 «Pemenue
DKCTIEPUMEHTAIIBHBIX 337144 110 TeMe
<Hemeramisy.
31 24.04.2024 KonTposbHast paboTa 2 1o Teme
<Heopranmdeckasi XuMus».
Xumus U Ku3Hb (3 1)
32 08.05.2024 IXUMHS B TPOMBINIIICHHOCTH. [IpuHITUATIBI Hayunbie meTopl
XMMHUYECKOTO MPOU3BOJICTBA. MO3HAHUS BXUMHUU.
X AMHUKOTEXHOJIOTHYECKNE TTPUHITUITBI HcTounnku
[IPOMBILLTICHHOI'O I10Jy4E€HU I METAJLIIOB. XMMHYECKON HH(OPMALHH.
[1pOM3BOJACTBOUYYTYHA U CTAJIH. [Tonck nudopmaruu 1o
33 15.05.2024 Xumus B ObITY. X UMHUYECKas HA3BaHHAM,
IPOMBILIIEHHOCT U OKPYKaroLias Cpeja. uenTH(uKaTopau,
CTPYKTYPHBIM (hopMyJiaM.
34 IXUMHUS U CEITBCKOE MozenupoBanue
XHUMHYECKUX ITPOLIECCOB H
22.05.2024

X031 CTBO. XUMHUS B
CTPOUTEIBCTBE XUMUS U

DKOJIOI'U .

SIBIICHUM, XUMUYECKUUL
aHanus ucuHme3s Kax
METOJIbI HAYIHOT'O
MTO3HAHUSI.

XuMus U 310POBbE.
JlexapcTBa, pepMeHTHI,
BUTaMHUHBI, TOPMOHBI,
MUHEpaJIbHBIE BOJIBI.
[Ipo6nemMsl, CBA3aHHBIE C
MIPUMEHEHUEM
JIEKapCTBEHHBIX
npemnapaToB. BpenHslie
MIPUBBIYKU H
(baxTopsl,
paspymaromnme
3M0pOBBE (KypEHHE,
ynotpebieHue
QJIKOTOJI41,
HapKOMaHUs).
PannonansHoe
nutanue. [uwesvie
0obasku. OcHosbl
nUWeBot Xumuu.
Cpeocmea 60pvobL ¢
ObIMOoBLIMU
HACEKOMbIMU:
peneiieHmat,
uncexmuyuowl. CpeacTpa
JIMYHOM TUTHUEHBI U
KOCMETHKH.

[IpaBuna 6e3omacHoi

paboThI CENKUMHU,
FOPIOYMMU U




TOKCHYHBIMH BEILIECTBAMH,
CpeIcTBaMu OBITOBOI
XUMUH. XUMUS U CEIBCKOE
X031 CcTBO. MUHEpaibHbIe
U OpraHUYeCcKHue
ynoopenus. Cpencrsa
3alMTHl PACTCHUU. X UMUS
Y DHEpreTuka.

XUMHSI B CTPOUTEIBCTBE.
IHemenT. beton. [Ton6op
ONTUMAJIBHBIX
CTPOUTEIBHBIX
MaTepHuaioB B
IIPaKTUYECKON
JIEATEIIBHOCTH Y€JI0BEKa.
XUMHUS U 3KOJIOT USL.
XUMHUYECKOE

3arpsi3HeHNe
OKPYXKaroIIeH Cpelbl U
€roToCye/ICTBUSL.

Oxpana rugpocdepsi,
MOYBBI, aTMOC(hepHl,
¢ops! U dayHbI OT
XUMHUUYECKOTO
3arpsi3HEeHUSL.

YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITIPOLHECCA




OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYHEHUKA

Pymsutuc I'.E. Xumus. Oprannueckas xumus 10 kinacc: ydeOHUK A71s1 00111e00pa30BaTeNbHbIX
yupexaeHuii: 6a3oBsiii yposens / I.E. Pymsutuc, @.I'. ®enpaman — 14-e uznanue — M.
[Tpoceemenue, 2020r. Xumus, 11 knacc Pymsutuc I'.E., ®.I'. ®enpaman, «M3naTenscTBo

«ITpocBemenune»

METOAUYECKHE MATEPHAJIBI VI YYUTEJIA

1. AdanacseBa M. H. Xumus. [IpumepHsie padboune nporpammsl. [Ipeamernas auHus
yuebHukoB I'. E.Pymsutuca, ®@. I'. ®enpamana 10 — 11 kiacest / M. H. A¢anacbeBa. — Mocksa:
[Ipocemenue, 2021.— 48 c.;

2. T'apa. H. H. 3agaunuk ¢ «mmoMomHukom». 10 — 11 kiaccel: mocoOue ams yqanmxcs
obmeoOpa3oBar.

yupesxxnennii / H. H. T'apa, H. U. I'abpyceBa. — Mocksa: [Ipocsemenne, 2013. — 95 c.

3. UBanoBa P. I'. Xumus. [Iporpamma s 8 — 11 kiraccoB o6meoopaszosar. yupexaeHuii / P. I
NBanoga, A. C. Kopomenko. ['ymanurtapusiii 3. nentp BJIAJIOC, 2014. — 95 ¢.;

4. Koznopa B. B. ®ynnamenTansHOE SAp0 coaeprxkanus ooiiero oopasopanus / B. B. Ko3nosa,
A. M.KongakoBa. — Mocksa: [Ipocsemenune, 2011. — 79 c.;

5. Pymsutuc I'. E. Xumus. 10 knacc. YueOHUK a1 001ieo0pa3oBar. yupexK

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

(SIKmnacc) https:/iwww.yaklass.ru

Buneoypox (MHTEPYPOK):

https://interneturok.ru ITpesentarus

(Mudoypoxk) https://infourok.ru

but6muotexa I{OK https://m.edsoo.ru

[Ipe3enTtanus (3HaHumO)

https://znanio.ru Pemy EI'D:

https://fege.sdamgia.ru/

VYpox : https://urok.1sept.ru


http://www.yaklass.ru/

Ypok, npeserTanuu:https:/multiurok.ru
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