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HOACHUTEJIBHAA 3AIINCKA

Pabouast nporpamMma y4yeOHOro npeamera «Xumus» (mpeameTHas o0JacTh
«EcTecTBeHHO-HAay4YHbIE TTPEAMETH») Ha YPOBHE CPEIHEro o0Iiero oopa3oBaHUs
st obygaronuxcst 11 krmacca cocraBiieHa Ha OCHOBE K pe3yJibTaTaM OCBOCHUS
cpeaHeli  oOpa3oBaTeIbHOM TpOrpaMMBbl  CpelHero oOmero oOpa3oBaHMS,
npeactaBieHHbix B ®I'OC COQO, a takke Ha OcCHOBe (enepanibHON paboueit
nporpaMmbl  BocnuTaHuss U ¢ yuy€roM Konuenmuu mnpenogaBaHusi y4eOHOIO
npeamMera «XuMus», a Takke B cooTBeTcTBUM ¢ OCHOBHOM 00pa3oBaTeIbHOU
nporpammoit OO0 MKOVY «Jlumeit Ne 7 wumenu Illyper Ko3y6 c. Hoso-
HNBanoBckoro».

OcCHOBY MOAXOJOB K pa3pabOTKe MPOrpaMMbl MO XUMHUHU, K ONPEICICHHUIO
oOmielt cTpareruu 00ydeHUsl, BOCTUTAHUS U Pa3BUTHUS O0YJAIOIINXCS CPEACTBAMU
yaeOHoro npeamera «Xumusi» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuUentyanbHble nonoxkenus GI'OC COO o B3auMO0OOYCIOBIEHHOCTH LIEJEH,
colepKaHus, PE3yJbTaTOB OOy4YeHUs W TPeOOBaHWI K YPOBHIO TOJATOTOBKHU
BBIITYCKHUKOB.

XUMUYECKoe oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeIbHON  OpraHu3allii, SBISETCS HEOThEMJIEMOM dYacThl0 HX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpIIAIONIMM ATallOM peajd3aldh  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YypPOBHE KIIIOUEBBIX I[IEHHOCTEH, MPUCYIIUX
I[EJIOCTHOM CHCTEME XHMHUYECKOro oOpa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, GOPMUPOBAHUSI MUPOBO33PEHUS U OOLIEH KYIbTYpPbl
YelloBeKa, a TaKKe OKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBbI0 M MpUpPOAHON cpene. Peamusyercss xumuyeckoe 00Opa3oBaHUE
0o0yyJaromuxcs Ha YPOBHE CpPeAHETo o0Iero o0pa3oBaHus CpeICTBaMU YU4eOHOTO
npeaMera «XUMHS», COJEp)KaHME M TOCTPOCHHE KOTOPOro OIpeesieHbl B
nporpaMme 0 XHMHUH C YYETOM CHenu(pUKA HAyKd XUMUU, €€ 3HAUCHUS B
MO3HAHUU TPUPOJBI U B MaTEpHAIbHOW XKU3HM OOIIECTBA, a TAKXKE C y4ETOM
o0mMX 1eJMed W MPUHIMIIOB, XaPaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero odmiero oopazoBanus B Poccuiickoit denepanum.

XuMus Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WUIpPaeT 0CcoOYyl0 pojb B
COBPEMEHHOW LMBHWJIM3AlMU, B CO3JaHUM HOBOW 0a3bl MAaTEpUAIbHON KYJBTYPBHI.
OnHa BHOCHUT CBOM BKJIaJ B ((OPMHPOBAHUE PAILIMOHATBHOTO HAYYHOTO MBILIUICHUS,
B CO3/IaHUE€ I[EJTOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOIBI M YEJIOBEKa, KoTopoe (OpMUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIETO MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIACTSIMU TPUMEHEHUSI.

TecHO B3aMMOJCHCTBYS C JAPYTMMHU €CTECTBEHHBIMU HayKaMM, XUMUS cTaja
HEOTHEMJIEMOM YaCThl0 MUPOBOU KYJIBTYPbl, HEOOXOJIUMbIM YCIOBUEM YCIIECIIHOTO
TpyJla ¥ KM3HU KaxJaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUSA KakK Hayka



CO3MJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBJeHAa Ha pelICHUE
rI00aNnbHBIX TPOOJIEM YCTOMYMBOIO pPa3BUTHS YEJIOBEUECTBA — CHIPHEBOIA,
HEPTreTUYECKOM, MUIIEBOM, IKOJIOTHIECKOI 0€30IMaCHOCTH U OXPaHbI 3I0POBbSI.

B coorBerctBUM ¢ 0OmMMM LENIMM M HPUHLMIIAMU CPEAHETO OOLIEro
oOpaszoBanmsi comepxkaHue mnpeamera «Xumus» (11 kmacc, 0a30BbIM ypOBEHB
U3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY
oOyyJaronmuxcsi, HEOOXOJMMYK MM JJisi  BBIpAOOTKM  MHMPOBO33PEHUYECKHX
OPHUEHTHPOB, YCIICIIHOIO BKJIIOYEHUS B JKU3Hb COLUYMA, IPOJOLKCHUS
00pa30BaHMs B PA3IMYHBIX 00JIACTAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMera  «XUMHUS» — SBISIOTCS  0a30BbIe  KypChbl —
«Oprannueckas xumus» U «OOmas M HeEOpraHudeckas XHUMHSA», OCHOBHBIM
KOMITOHEHTOM COJEP>KaHMsI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HayKW: CHCTEMA
3HAHUW MO HEOPraHMYECKONW XMMHHU (C BKIIOUECHUEM 3HAHUM U3 OOIIeH XUMHUM) U
OpraHuyeckoy xuMuu. PopMHUpPOBAHUE NAHHOM CHUCTEMBl 3HAHWM IIPU U3YUYECHUHU
npeaMera oOecrneurBaeT BO3MOXKHOCTH PAacCMOTPEHHUS BCEro MHOTooOpa3us
BELIECTB HA OCHOBE OOLINX MOHSITUMN, 3aKOHOB U TEOPUN XUMUU.

Crpykrypa conepxaHus KypcoB — «Opranuueckas xumus» U «OOmas u
HEOpraHuyeckas XUMus» copMmupoBaHa B IpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOI'0 TMOJAXOJAa K U3Y4YEHHI0 y4eOHOro marepuaia M OO0yCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONpeleNEHHBIX
TEOPETUUECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHH BeIECTBA
paccMaTpUBAKOTCSI Ha YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHUSI OPraHMYECKHX
COCIMHEHMI, a TaKKe Ha YPOBHE CTEPEOXMMUYECKMX M DJIEKTPOHHBIX
OpEACTABICHUA O CTpoeHuHu BemecTB. CBeneHus 00 HU3y4aeMbIX B Kypce
BEIIECTBAX JAOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB JO CIOKHBIX OMOJIOIMYECKU
AKTUBHBIX COEIMHEHHN. B Kypce OpraHM4ecko XUMHUM IOJIyYarOT pPa3BUTHE
chopMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs MEpBOHAYATIHHBIC
IPEJCTaBICHNUS] O XUMUYECKOMN CBSI3U, KIACCU(PUKALMOHHBIX MIPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUUYECKON PeaKuu.

[Ton HOBBIM yrjioMm 3peHuss B ImpeaMmere «Xumus» 0a30BOr0 YpOBHS
paccMaTpUBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO o00IIero o0pa3oBaHUs
TEOPETUYECKH MaTepuan u (AKTOIOTMUYECKHE CBEIACHHMS O BEIIeCTBAX U
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas M HeopraHuyeckas
XUMUS» O00yYaromuMcsl MPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3UIINH,
rIIy0)Xe TMOHATh HUCTOPUYECKOE HU3MEHEHHE (YHKIMH 3TOro 3aKkoHa — OT
000011ar0IIeH 10 OOBSICHSIOMICH ¥ IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMI O Ba)KHEWINMX BEIECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAax M NMPUMEHEHHH, a TAKKE€ O XMMUYECKHX PEaKIUAX, UX CYLUIHOCTH U
3aKOHOMEPHOCTSAX NPOTEKAaHMs JOMNOJHAETCs B Kypce 11 knacca snemeHTaMu



COJICp/KaHUS, MMEIOUIMMH KYJIbTYpPOJOTHUYECKUA M TPUKIATHON XapakTep. JTU
3HAHUS CMOCOOCTBYIOT MOHUMAHMIO B3aWMOCBSI3M XUMHUU C JPYTMMHU HayKaMH,
pPacKpbIBaIOT €€ pOJib B O3HABATENIBHON U MPAKTUYECKOM JEATEIbHOCTH YEIOBEKa,
CIOCOOCTBYIOT BOCIMTAHUIO YBAKEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U MPAKTUYECKUX MPUIIOKEHUNA XUMHH, TOMOTAIOT BBIMTYCKHUKY OPUEHTUPOBATHCS
B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX IMpoOJieMaX, CBS3aHHBIX C XHMHUEH,
KPUTHUYECKH OCMBICIUBATh HH(MOpPMAIUI0 W MPUMEHATH €€ JJIsi TOIMOJTHEHUS
3HAHUU, PEIICHNS UHTEIJIEKTYAJbHBIX U 3KCIIEPUMEHTAIBHBIX UCCIEI0BATENBCKUX
3amad. B menoMm coaepkanue ydeOHOro mpeamera «XHMHS» JaHHOTO YPOBHS
U3YUYCHHUS OPUEHTUPOBAHO Ha dbopmupoBanue y 00y4Jarommxcs
MHUPOBO33PEHYECKON OCHOBBI JJII MOHUMaHUS (PUIOCOPCKUX HIEH, TaKUX Kak:
MaTepuaIbHOEC  €QUHCTBO  HEOPraHMYECKOr0 W OPraHUYecKOoro  MHpa,
00yCJIOBIIEGHHOCTh CBOMCTB BELIECTB UX COCTABOM M CTPOEHHUEM, IMO3HABAEMOCTh
IPUPOAHBIX SIBJICHUW IYTEM JKCIEPUMEHTA U PELICHUS IIPOTUBOPEUUM MEXKIY
HOBBIMH (DaKTaMU ¥ TEOPETUUYECKUMH MPEANOCHIIIKAMH, OCO3HAHUE POJIU XUMUH B
pElIeHUH  JKOJIOTMYECKUX  MpobjieM, a Takke ImpoliemM  cOepexeHus
SHEPreTUYECKUX PECYPCOB, CHIPHSI, CO3aHUSI HOBBIX TEXHOJIOTHI U MaTEPUAJIOB.

B nnaHe pemeHus 3agad  BOCHUTAHMS, Pa3BUTHUS M COLMATIU3ALUU
0o0yyaromuXxcsi MPUHSITBIE TPOTpaMMON MO XUMUM TOAXOJbl K OMPEACICHUIO
colepaHUsi M TOCTPOCHUSI TMpeAMeTa MpeaycMaTpuBaroT GOpMUpPOBAHUE
YHUBEPCAIBHBIX YYEOHBIX JICUCTBUN, HMEIONIMX 0a30BO€ 3HAYEHUE IS
pPa3IMYHBIX BHUJOB JICSITEJIBHOCTH: pEIICHUS TMpoOJieM, IOMCKa, aHalu3a W
00paboTku uHpopMaIK, HEOOXOTUMBIX JJIsl IPUOOPETEHUS OIbITA MPAKTUICCKON
Y HCCIEN0BATENbCKON AEATEIBHOCTH, 3aHMMAIOIIEH BA)KHOE MECTO B IO3HAHUU
XUMUH.

B nmnpakTuke mnpenojgaBaHuss XUMUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHMsI, TaK U HA YPOBHE CpeaHEro o01iero o0pa3oBaHus, Mpy ONpPEIEICHUN
COZIEP/KATEIIbHOM XapaKTEPUCTUKU LIEJIe HM3y4YeHUs IpPEeaMEeTa HalpaBICHUEM
NIEPBOCTETICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUYECKOU
JNEATEIbHOCTH YEJIOBEKAa M KaK OJHOT0 U3 KOMIIOHEHTOB MHPOBOHM KyJbTypbl. C
METOJIMYECKOM TOYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YeHUs
IpeaMeTa ABISETCSA BIOJIHE ONPABIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHUSI TJABHBIMHM IEISIMU M3Y4YEHHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHE (11 KI1.) ABIAIOTCS:

dbopMupoBaHUE CHUCTEMbl XUMHUUYECKHMX 3HAHUW Kak  BaKHEUIIel
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPAa, B OCHOBE KOTOPOW JIEKAT
KJIIOUEBBIC TOHATUS, (yHIAMEHTAJIbHBIC 3aKOHBI U TEOPUUM XHUMHH, OCBOCHHUE
S3bIKa HAyKW, YCBOCHHE W TIOHUMAaHWE CYIIHOCTH JOCTYMHBIX OO0OOIICHMIA



MHUPOBO33PEHYECKOT0 XapakTepa, O3HAKOMIICHHE C HCTOPHEH WX pa3BUTHS U
CTaHOBJICHHS;

dbopMupoBaHUE U Pa3BUTHUE MPEACTABICHUN O HAYYHBIX METOJAX IMO3HAHUS
BELIECTB M XHMHMUYECKHX peakluuid, HEOOXOAUMBIX [JIsi MPUOOpPETEHUs yMEHUMH
OPHEHTHUPOBATHCA B MUPE BEIIECTB U XUMHYECKUX SBICHHUH, UMEIOIUX MECTO B
IPUPOJIC, B MPAKTHYCCKOW U TTOBCETHEBHOM KU3HU;

pa3BUTHE YMEHUH U CIIOCOOOB IEATEILHOCTH, CBSI3aHHBIX ¢ HAOTIOIEHUEM U
00BSCHEHHEM XHMHYECKOTO KCIIEPUMEHTA, COOIOJIEHUEM IMpaBUil OE30MacHOro
oOpallleHHs C BeleCTBaMH.

Hapsiny ¢ atum, copepskarenbHas XapakTEPUCTHKA IeTIeH U 3a/1ad U3ydeHus
IpeaMeTa B IporpaMme 1Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUU
C HOBBIMHM IIPUOPUTETAMHU B CUCTEME CpeaHero oduiero odpazoBanusi. CerojHs B
IpernojlaBaHu ~ XUMHM B OOJibllie  CTENEeHW OTHAETCS  MPEeAnoYTEeHUE
IPAKTUYECKOH KOMIIOHCHTE COJACpKaHUsS OOy4YCHHUsS, OPHUCHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30oBaTEIbHOM OpPraHW3aIli, BIAJCIONIETO HE
HA0OpOM 3HAHUN, a (PYHKIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSMHA aKTUBHOTO TOJIYYCHHS 3HAHUW M MPUMEHEHUS WX B PEATbHOU KU3HU
JUTSL pelIeHus] TPaKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM Tpu U3YYCHWHM TIpeaMeTa «XUMHUS» JOMHHHPYIOIIEE
3Ha4YE€HUE MPUOOPETAIOT TAKKE 1IETU U 3a]]a4H, KaK:

ajanTamnys OO0ydJaloIUXCs K yCIOBUSIM JUHAMUYHO Pa3BUBAIOIICTOCS MHUPA,
dbopMHUpOBaHWE  WMHTEIUICKTyaIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY MPUHSTHIO TPAMOTHBIX
pEIIeHNi B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSX, CBA3aHHBIX C BEIICCTBAMHU U UX
IPUMEHEHUEM;

dbopMupoBaHHe y OOyYarOMMXCS KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMITETCHIINH), WMEIOIINX YHUBEPCATHHOE 3HAYCHUE JUISI PA3IUYHBIX BUOB
NeSTEeNBLHOCTU: PEIIeHUs MPpoOJeM, MOUCKa, aHainu3a U 00paboTku HHpopMaIuu,
HEOOXOJAUMBIX JJIsi TIPUOOPETEHUSI OMbITa JCATEIBHOCTH, KOTOpas 3aHUMAeT
BAXHOE MECTO B TIO3HAHUM XUMHH, a TakXkKe JJs OIEHKH C TO3UIUN
AKOJIOTHYECKON O€30MMacHOCTH XapaKTepa BIIUSHUS BEIIECTB M XUMHUYECKHX
IIPOIIECCOB HA OPTraHU3M YEJIOBEKA U MIPUPOIHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX HMHTEPECOB, MHTEIIEKTYaJIbHBIX M TBOPYECKHUX
COCOOHOCTEN 00yYaroIMXCs: CHOCOOHOCTH CaMOCTOSATEIbHO MIPUOOPETATh HOBBIE
3HAHMS 110 XMMHUHU B COOTBETCTBUHU C KM3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIH30BAThH
COBpPEMEHHbIC MH(POPMAIIMOHHBIE TEXHOJIOTUU JIJIsi MIOWCKA M aHallnu3a y4eOHOU U
HAyYHO-TIOMYJISIPHON WH(POPMAITUU XUMHUYECKOTO COJICPIKAHMS;

GbopMHpPOBAHUE U Pa3BUTHE Y OOYYAFOIIMXCS aCCOIIMATHBHOTO U JIOTHYECKOTO
MBIIIJICHU S, HA0TFOIaTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIE OCOOCHHO



HEOOXOJMMBI, B YACTHOCTH, NMPHU IJIAHUPOBAHUU WM TPOBEICHUH XHUMHYECKOTO
IKCIICPUMECHTA,

BOCIIUTAHWE y OOydJalmmxcs YOSKIEHHOCTH B  T'YMaHHUCTUYECKOU
HAIpaBICHHOCTH XWUMHUHU, € BAXKHOW POJM B PEHICHUH TJIOO0ATBHBIX MPOOJIeM
PaIMOHAIIBHOTO MPUPOIOTIOIB30BAHUS, TIOTIOTTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs TPHPOIAHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OepexHOTro
OTHOIIIEHUS K TIPUPOJE M CBOEMY 3/I0POBBIO, a TaK)Ke MPUOOPETEHHS OIbITa
UCIIOJIb30BAHUS TOJYYCHHBIX 3HAHWW JJIS TPUHSITHS TPAMOTHBIX PEIICHUN B
CUTYaIMIX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yuebGHOM tuTaHe cpemHero oO0mero oOpa3oBaHMS TPEAMET «XHUMHUS
0a30BOr0 ypOBHS BXOJUT B COCTaB MPEAMETHON 00sacT «ECTeCTBeHHO-HAyUYHBIC
IPEIMETHD.

OO1ee 9rciio 4acoB, OTBEACHHBIX JUIsl U3YYCHUSI XUMUH, Ha 0a30BOM YPOBHE
cpeaHero oOiero obpasoBaHusi, coctaBisieT B 11 kiacce - 68 dacoB (2 yaca B
HEJIEITI0).

11 KIJACC
OBILIAS U HEOPTAHUYECKAA XUMUSA

Teopernyeckre 0CHOBbI XUMHUU
XUMUYECKUM d3ieMeHT. AtoMm. Sapo aroma, H30TONBL. ONEKTPOHHAA
000J104Ka. DHEPreTYecKue ypoBHHU, NOAYPOBHH. ATOMHBIE opOuTamm, s-, p-, d-



aneMeHThl. OCOOCHHOCTH paclpeeiieHUs IJIESKTPOHOB MO OpOUTAIISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIICKTPOHHAS KOHPUTYpallKs aTOMOB.

[Tepuoanueckuii 3akoH U Ilepuoguyueckass cucTteMa XMMHUYECKHX 3JIEMEHTOB
. N. Menpneneea. CBa3b NMEPUOANYECKOTO 3akoHA U [leprnoanveckoil CUCTEMBI
xuMudeckux snemeHtoB J[. M. MenaeneeBa ¢ COBPEMEHHOM TEOPUEH CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XUMHYECKHX JJIEMEHTOB H
00pa3yeMbIX MMHU MPOCTHIX M CIOXKHBIX BEHIECTB MO TPYyIIaM U MEPUOJIAM.
3HaueHMUE NePUOIMUYECKOr0 3aKOHA B pPa3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHMHYECKas CBSI3b. BHAbI XUMHUYECKOW CBSI3U
(KkoBaJICHTHAsl HETOJISIpHAsT W TOJsApHAs, MOHHAs, MeTainueckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJEHTHOW XUMHYECKOW CBs3M (OOMEHHBIM U JIOHOPHO-
akuenTtopHelii). BomopogHas cBsA3b. BaneHTHOCTh. ONEKTPOOTPULATENBHOCTb.
Crenenn okuciieHus. MoHBI: KATUOHBI M aHUOHBI.

BemectBa  MONEKYJSIPHOTO M HEMOJIEKYJISIDHOIO  CTPOCHMS.  3aKOH
MIOCTOSIHCTBA COCTaBa BellecTBA. THIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAUIMYECKON PEIIETKHU.

[TonsiTne o aucnepcHeIX cucremax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPBL.
MaccoBas 1015l BEeCTBa B pacTBOPE.

Knaccuduxanus HEOPraHU4EeCKUX COECIMHEHU . Homenxknarypa
HEOPIraHWYECKUX BEIIECTB. [ €HETHMYECKass CBA3b HEOPraHWYECKHX BEIIECTB,
MPUHAIICKAIUX K PA3JTUYHBIM KJIaCCaM.

Xumuueckas — peaknusa.  Kiaccmdukanys — XMMHYECKHX — peakiuid B
HEOPraHUYEeCKOW M OpPraHUYEeCKOW XUMHUHU. 3aKOH COXPAHEHHUS MacCChl BEIIECTB,
3aKOH COXPAHEHUS U IPEBPALLICHUS SHEPTUU TP XUMHUYECKUX PEAKIIUSX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTh OT Pa3IUYHBIX (akTopoB. OOpaTumbie
peakiuu. XHUMHUYECKOE paBHOBecHME. @DaKTOpbI, BIMAKOIIME HAa COCTOSHUE
XuMH4ecKoro paBHoBecus. [Ipunnun Jle [larense.

DnexkTpoauTudeckas auccormalys. CUIIbHBIC U clladble IeKTpouThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUACIIAsl, HEUTPAJIbHAS, IIEIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.

OKCHEepUMEHTAJIbHBIC METOJbl HM3YUCHHMs BEIISCTB M HX IIPEBPAIICHUM .

nemoHcTpamusi Tadmui «llepuoamueckas cucTemMa XHMHYECKUX 3JIeMeHTOB /.
N. MenpeneeBay, u3ydeHue Mojielell KPUCTANTMYECKUX PEIIETOK, HaOI0/IeHne
U OINHCAaHWE JEMOHCTPAIIMOHHBIX ¥ JIADOPATOPHBIX OMBITOB (pa3joKEHUE
NepoKCcHAa BOAOPOJAa B TMPUCYTCTBUU KaTalu3aTopa, OMpENeTICHUE Cpeibl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO WHIUKATOPA, PEaKIIMd HOHHOTO
oOMeHa), TpOoBe/IeHNE MPAKTUIECKON paboThl «Bimsane paznuvabix GakTopoB Ha
CKOPOCTh XUMHUYCCKON PEAKITUNY.
PacuérHble 3a1a4u.




Pacuérel 1O ypaBHEHUSIM XHMHUYECKMX pEakuuid, B TOM YHUCJE
TEPMOXUMHUYECKHUE PACUEThI, PACU€Thl C HCHOJIB30BAHUEM IOHATHUS «MacCOBas
JIOJIS1 BELIECTBAY.

Heopranuueckass xumust

Hemerannel. Ilonoxxenne HemeramwioB B Ilepuoguyueckol  cucTeme
xuMuueckux aemeHToB [[. M. MenneneeBa u OCOOEHHOCTH CTPOEHHUS AaTOMOB.
®du3nyeckre CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHCJIOpOa, cepbl, hochopa u yriepoa).

XUMHUYECKHE CBONCTBA Ba)KHEHIIUX HEMETAUIOB (TajOoreHOB, CEphl, a30Ta,
docchopa, yriepoga U KpeMHHS) W HX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIINX KUCIIOT, BOJOPOAHBIX COCTUHEHUN ).

[IprMeHeHnEe Ba)KHENIIIMX HEMETAIUIOB U UX COEUHEHHM.

Merannel. [lonoxenne meraiioB B llepuonnueckoil cucreMe XHMHYECKHUX
anemeHToB Jl. M. MenaeneeBa. OcOOEHHOCTH CTPOEHMS JIEKTPOHHBIX 000JI0YEK
atoMoB MetayioB. OOnwme ¢guznyueckue cBorcTBa MeTauioB. CIUTaBbI METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHU METaJIOB.

XUMUYECKUE CBOMCTBA BAXKHEUIIMX METAIIOB (HATpWMl, Kaluil, KajabIUW,
MarHui, aJTlOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCAUHEHUM.

OO6mume cnocoObl mosydyeHus MetaiioB. [IpuMeHeHrne meTaiioB B OBITY U
TEXHUKE.

OKCHEPUMEHTAIIbHBIC METOAbl M3YYEHHS] BEIIECTB M MX MNPEBPAIICHUA:

U3yUYCHHE KOJUIEKIMU «MeTaibl U CIUIaBbl», 0Opa3l0B HEMETAJUIOB, PEUICHUE
AKCIIEPUMEHTAJIbHBIX 3aja4, HaOJI0JeHHEe W OIHCAHWE JIEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCH]IA aTIOMUHUSA C PACTBOPAMHU
KHUCJIOT M IIEJI04€H, KaUeCTBEHHbIE PEaKIIUM HA KATHOHBI METAJLJIOB).

PacuétHble 3a1a4n.

Pacuérpl mMaccel BeniecTBa WM 00bEMa Ta3oB 0 U3BECTHOMY KOJIMYECTBY
BEIIECTBAa, Macce WM O0OBEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKIMM BEILECTB,
pacuéTbl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOTYKTOB PEAKLUH, €CIIU OHO
U3 BEILIECTB UMEET IIPUMECH.

XuMuA ¥ KU3Hb

Ponap xumum B oOecriedeHUH SKOJIOTMYECKOM, SHEPreTHUYECKOW U IMHIIECBOM
0€30MacHOCTH, Pa3BUTHUM MeIUUUHBL [lOHSATHE O HAay4YHBIX METOJax IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIUU.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIIICHHOTO
MOJYy4YE€HUS BaXKHEHIIUX BEIIECTB.



YenoBek B MHUpE BEIIECTB M MaTEPUAJIOB: Ba)KHEWIIIME CTPOUTEIbHBIC
Marepuaiabl, KOHCTPYKIMOHHBIE MAaTEpUalibl, KpacKH, CTEKJIO0, KEepamuKa,
MaTepUaNIbl JUIS AJICKTPOHUKH, HAHOMATEPHUAJIbl, OPTaHUYECKUE U MHUHEPAIbHBIC
ya00peHus.

XuMusg W 30pOBbE 4YEJIOBEKA: IMPABWJIA MCIOJB30BAHUS JICKAPCTBEHHBIX
npernapaTosB, MpaBuiia OE30MaCHOr0 MCIIOIb30BaHUS MPEnapaToB OBITOBOW XUMHUHU
B IIOBCEIHEBHOM JKU3HU.

MexxnpeaAMeTHBIEC CBSI3U.

Peanuzanmss  MEXNOpeIMETHBIX  CBSI3e¢M MpU  K3YyYEHUU OOmed u
HEOPraHW4YeCKou Xxumuu B 11 Kiracce oCymecTBIISIETCS Yepe3 MCIOJIb30BAaHUE KaK
OOIMX eCTeCTBEHHO-HAYYHBIX TOHATUW, TaK W TIOHATUM, SBIISIOITUXCS
CHUCTEMHBIMHU JJIS1 OTAEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC TOHATHUS: HAy4HBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, Kiaccupukaius, TMEepUOAUYHOCTh, HAOIIOJECHUE,
SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

dusznka: MaTepusi, SHEPrUs, Macca, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTD, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHB, BEIIECTBO, TEINO,
00bEM, arperaTHoe COCTOSIHHE BEIeCTBa, (PM3MUYCCKUE BEIMYMHBI U €AUHHUIIBI UX
WU3MEpPEHUS, CKOPOCTb.

buomorusi:  kimerka, OpraHu3M, OJKOCHCTeMa, Owocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpadms: MuHepasabl, TOPHBIE TOPOIBI, MOJIC3HBIC MCKOIIAeMbIe, TOILUIMBO,
pECypCHI.

TexHOomorus:: XUMUYECKass MPOMBIILICHHOCTb, METAJUIyprus, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPUAIOB, CEIbCKOXO3SIUCTBEHHOE IIPOU3BOACTBO, ITHIIEBAs
MPOMBINIJIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIJIEHHOCTb,  IPOU3BOJICTBO
KOCMETHYECKHX IMpPEenapaTroB, ITPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pPHUAJIOB,
BJIEKTPOHHAsI TPOMBIIILIEHHOCTh, HAHOTEXHOJIOTHUH.

IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMUNU
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
oOy4arolMMuUCsl MpPOrpaMM CpeAaHero oOmiero oOpa3oBaHMs (JIMYHOCTHBIM,



METanpeJAMETHbIM W  TpeaMeTHbM). HayuHo-meTonudyeckoit OCHOBOM s
pa3paboOTKH IJIAHUPYEMBIX PE3YJbTaTOB OCBOEHHUS MPOTPaMM CPEIHEro OOIIEero
00pa3oBaHUs SBISETCS CUCTEMHO-IEATEIILHOCTHBIN MOIXO.

B COOTBETCTBUM C CHUCTEMHO-IEATENBHOCTHBIM IMOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MpeaMeTa «XUMHsS» Ha YPOBHE CPEIHEro
o01iero o0pa3oBaHus BbIICJICHBI CICAYIOIINE COCTABIISIOIIHE:

OCO3HAaHUE OOYYAIOIIUMHUCS POCCUUCKON TpakTaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO;

HaJMYue MOTUBAIIUU K O0yUEHHIO;

I[eJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUI JTUYHOCTH HAa OCHOBE
KJTFOUEBBIX IIEHHOCTEW U UCTOPUUYECKUX TPaJULIMiA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYYaloIIMXCsl PYKOBOJCTBOBAaThbCSI B CBOEH
NEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMHU, MPUCYIIMMHU LEJIO0CTHOM
CHUCTEME XMMHYECKOr0 00pa30BaHUs;

HaJM4Ke MPaBOCO3HAHUS DKOJIOTHUECKONW KYJIbTYPhl U CIIOCOOHOCTH CTaBUTH
LEJIU U CTPOUTH )KU3HECHHBIE IJIaHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeAMeTa «XHUMHS» ITOCTUTAIOTCS B
€AUHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOM JCSATEIBHOCTU B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLUOKYJIBTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH IIECHHOCTSMHU
U HaealaMd POCCHUUCKOrO TPaKJAHCKOTO OOIIECTBA, MPUHSTHIMU B OOIIECTBE
HOpMaMHd W TpaBWJIaMH  TOBEACHHUS,  CIOCOOCTBYIOIIMMHU  IIpoIleccaM
CaMOIIO3HAHUSA, CaMOpPA3BUTHSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
o0yJarommxcs.

JInyHOCTHBIE pE3yJbTAaThl OCBOCHUSI MpeaMeTa «XUMHUS»  OTpPakaroT
c(hOpMHPOBAHHOCTh OMbBITA MO3HABATEILHON M TMPAKTUYECKOM J1€ATETHLHOCTH
00yyJaromuxcs Mo peaqu3aluy IPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCJIE B
YacTu:

1) rpa:KaaHCKOro BOCIIUTAHMSA

OCO3HaHMS 00YUYaIOIMIMMHUCS CBOMX KOHCTUTYITMOHHBIX MPaB M 00S3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U ITPABONOPSIKY;

NPEJCTABICHUSI O COIMAIbHBIX HOpPMax M TMpaBWIaX MEXKITMYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIIBHOCTH MpPHU CO3JIAHUU
y4eOHBIX MPOEKTOB, PELICHUHU YYEOHBIX M MO3HABATENIbHBIX 3a/1ay, BHITOIHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W MPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTHI JIPYTUX MPU aHATN3€ PA3TUYHBIX BUJOB YUEOHOU EATETLHOCTH;

2) IAaTPUOTHYECKOT0 BOCTIMTAHMA:

IIEHHOCTHOTO OTHONIEHUSI K HCTOPUYECKOMY M HAYYHOMY HACIIECIHUIO
OTEYECTBEHHOW XMMMHH;



YBOXECHHUSI K TIPOIECCY TBOpYECTBA B 00JACTH TEOPHUH W TPAKTHUECKOTO
NPUMEHEHUS XWMHH, OCO3HAHHWS TOTO, YTO JTOCTHIKCHHSI HAyKH €CTh pPEe3yJIbTaT
JUTMTENIbHBIX ~ HAOJIOJIEHUH, KPOIMOTIMBBIX  HOKCIIEPUMEHTAJIBHBIX  IOHMCKOB,
TIOCTOSTHHOTO TPYJa YIEHBIX U TPAKTHKOB,;

WHTEpECa W TI03HABATEIBHBIX MOTHBOB B TOJYYECHHUH U TOCIEIYIONIEM
aHajM3e¢ MHPOPMAIUHA O TIEPEIOBBIX JTOCTHKCHHUSAX COBPEMCHHOW OTEUECTBEHHOMN
XHMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

HPaBCTBEHHOT'O CO3HAHMUSI, STUYCCKOTO TTOBEICHHMS;

CIIOCOOHOCTH OIIEHUBATh CUTYyaIllH, CBSI3aHHBIC C XUMUUECKUMHU SIBJICHHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIC PEUICHHsI, OPHCHTUPYSICh Ha MOPaTbHO-HPABCTBEHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJCHUE W IOCTYNKH CBOMX TOBapHINEH C
MO3UIIMKA HPABCTBCHHBIX M TPABOBBIX HOPM M OCO3HAHHUE ITOCICACTBHI ITHX
MOCTYTIKOB,;

4) hopMupOBaHUS KYJILTYPbI 3/I0POBbSI:

MOHUMAHUS IIEHHOCTEH 3J0pOBOr0 U 0Oe3omacHOTO o0pasza KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DHM3HYECKOMY M
TICUXUYECKOMY 3JI0POBBIO;

COOJIO/IEHNs TpaBUil 0E30MacHOr0 OOpalleHus C BEIIECTBAMU B OBITY,
MTOBCEHEBHOM JKM3HU U B TPYJIOBOU JEATEILHOCTH;

MOHUMAaHUS IIEHHOCTH TPaBWJI HWHIWBUIYAIBHOTO ¥  KOJUICKTHBHOTO
0€301MacHOTO MOBEICHUS B CUTYAIUIX, YTPOXKAIOIINX 3J0POBBIO U YKU3HH JIFOJICH;

OCO3HAHMS TIOCIICJICTBUA W HEMPUATHS BPEIHBIX MPUBBIUEK (YIOTPEOICHUS
QJIKOTOJIs, HAPKOTHUKOB, KypEHHUS );

5) Tpy/10BOTr0 BOCIIUTAHMS:

KOMMYHUKATHBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIEIOBATEIHLCKON
JESTEIbHOCTH, OOIIECTBEHHO TIOJE3HOH, TBOPUYECKOH © JPYyrHMX BHUAaX
NeSTETHbHOCTH,

YCTAaHOBKM HA AaKTUBHOE YyYacTHE€ B PEIICHUH MPAKTUYECKUX 3a]ad
COIMAIPHON HAINPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAaKTUUECKOMY U3YYCHHUIO MPOQPECCUil pa3IMvyHOro po/ia, B TOM
qrclie HA OCHOBE MPUMEHEHHSI MPEAMETHBIX 3HAHUN TI0 XUMUH;

YBaXEHUS K TPYY, JIIOISIM TPyAa U Pe3yIbTaTaM TPYA0BOH JACATEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBUAYAIBHOH TPAacKTOPHH
oOpazoBaHusi, Oyaymiedl mnpodeccur U peanu3alud COOCTBEHHBIX >KMU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHH, HHTEPECOB U
noTpedHOCTEN 00I1IeCTBa;

6) 3K0JI0rHYecKOT0 BOCITUTAHUSI:



HKOJIOTHYECKH II€J1€CO00pa3HOr0 OTHOIICHHUS K MPUPONE, KAK HCTOYHUKY
CYILIECTBOBAHMS KU3HU HA 3EMIIE;

NOHUMAaHHUS TJI00ATBHOTO XapakTepa SKOJOIMUYECKUX MpoOJieM, BIHSHUS
SKOHOMMYECKHX MPOIECCOB HA COCTOSTHUE MPUPOAHON U COLIMAIBHOMN CPENbL;

OCO3HaHUSI HEOOXOAMMOCTH HCIIOJNIB30BAHMS JOCTHKEHUM XUMHH IS
pelIeHus: BONPOCOB PALIMOHATILHOTO MPUPOI0OJIb30BAHUS;

AKTUBHOTO HENPUATHS JEWCTBUM, NPUHOCIIIMX Bpel OKPYKAOILIEH
OPUPOTHON cpefie, YMEHHs] MPOTHO3UPOBATH HEOJIArONMpPHUSATHBIE HKOJIOTUYECKUE
NOCJIEICTBUS IPEANPUHUMAEMBIX JCHCTBUN U IPEIOTBpAIIATh UX;

HaJIM4YMs Pa3BUTOrO 3KOJOTMYECKOIO MBIIUICHHUS, 3KOJIOTHYECKON KYJIbTYPHI,
OmbITa NEeATEIbHOCTU HKOJIOTHYECKOHN HaIlPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MMM B ITO3HABATEJIbHOM, KOMMYHHMKAaTUBHOM M COLIMAJIBLHOU
IPaKTUKE, CIOCOOHOCTM M YMEHUS AaKTUBHO HIPOTHUBOCTOSTH HJIEOJIOTHHU
xemodoouu;

7) HeHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA HayKU U OOIECTBEHHON IPAKTUKH;

NOHUMaHUs cHenuUKH XUMHUU Kak HayKd, OCO3HaHHs €€ poiu B
(OpMHUpPOBAaHMH PALMOHATIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JIaHUU LIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpYXarolleM MHUpE Kak O €AMHCTBE MPUPOIbl U YEIOBEKA, B
NO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHWHU MpoOJieM COXpaHEHUs
IPUPOJHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B  0CO0OM 3HAYMMOCTH XHMHH JUIsi  COBPEMEHHOM
UMBUJIM3ALMK: B €€ TyMaHUCTUYECKOM HANpaBIE€HHOCTH M BaXHOW pOJIH B
CO3/IJaHUU HOBOM 0a3bl MaTepUAILHON KYJIBTYPBI, PEIICHUU TII00AIBHBIX MPoOIeM
YCTOMUYHUBOI'O Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOW, JHEPIreTUYECKOU, IUILEBOM U
AKOJIOTHUECKON O€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, OOECIICYCHHH YCIOBUM
YCHEIIHOTO TpyJAa U OSKOJOTUYECKH KOMQPOPTHOM IKU3HU KaXKIOTO 4JIeHa
o0I1iecTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: IIOHUMAaHUS CYLUIHOCTH METOJIOB
MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIOJIb30BATh
NOJIy4aeMble 3HAHMS JUJI aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAOIIEro MUpa U
POUCXOASIIUX B HEM U3MEHEHUM, YMEHUS JieJIaTh 000CHOBAHHBIE 3aKIIIOUEHHS Ha
OCHOBE HAay4HbIX (PAKTOB M MMEIOIIUXCS JAHHBIX C LEJbI0 MOJXy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIONb30BaTh XWMHUYECKHE 3HAHUS IS
peleHus mpodsieM B peasibHbIX )KU3HEHHBIX CUTYaIHUsIX;

MHTEpeca K O3HAHUIO U UCCIE0BATENbCKON NeATEIbHOCTH;



TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpbIBHOMY  OOpa3oBaHUI0 U
caMOOOpa30BaHMIO, K AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUM 1O XUMUH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K OCOOECHHOCTSIM TpyJZla B pa3iuyHbIX cepax MmpopecCuoHaTIbHON
NEATEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHble pe3ysibTaThl OCBOCHHUSI YUEOHOTO MpeaMera «XHUMHsS» Ha
YPOBHE CPEAHETO 00IIero 00pa30BaHUs BKIIFOYAIOT:

3HAYNMBbIC TUISE dbopmMupoBaHUs MUPOBO33PEHUS oOyyJaronuxcs
MEXIUCHUIUIMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSITHUS, OTPa’KaroIIne
I[EJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeUU(PUKYy METOJ0B IIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPruUs, SIBJIICHUE,
IPOIIECC, CUCTeMa, HAayYHBIM (haKT, IPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopHsi, UCclieIoBaHNue, HaO0ICHUE, U3MEPEHHE, DKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHBbIC y4eOHBbIC NEHCTBUS (MO3HABaTEIbHBIC, KOMMYHUKATHUBHBIC,
pPETYJISITUBHBIE), 00ecIIeYnBaroOIINe dhopmMupoBaHue (byHKIIHMOHAIBHOM
IPaMOTHOCTH U COLIMATBLHON KOMIIETEHIIUN 00YyUYaroIInXCs;

CITOCOOHOCTh oOyJarommuxcs HCI0IL30BaTh OCBOCHHBIE
MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC yUeOHBIC
JIEVUCTBUS B MIO3HABATEIBHOM U COIMAIIbHOM MPAKTHUKE.

MertanpeaMeTHble pe3yJIbTaThl OTPakarOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHUKATHUBHBIMU U  PEryJATHUBHBIMU
JICUCTBHUSIMU.

Osiagenue YHHBepCaJIbHBIMH yuyeOHbIMH NMO3HABATEJIbLHBIMH
JeliCTBUSIMM

1) 0a30Bble JIOrHYECKHE 1eHCTBUSI:

CaMOCTOSATETLHO  (OPMYJMPOBATh ¥ aKTyaIM3upPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpENeNATh IENU JEITeIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU HUX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTEIbHOCTH C TOCTABICHHBIMHU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JJOTMYECKOTO MBILIIJICHUS —
BBIJIC/ISITh XapaKTEpPHbIE MPU3HAKU TOHSATUW W YCTaHABIMBATh MX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME MMOHSITHS JJIsI OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAaHUS MW KPUTEPUU I8 KJIacCH(UKAIIUU BEIISCTB U
XUMUYECKUX PEaKIIUA;

YCTAaHABJIMBATh TPUUYMHHO-CIICJICTBEHHBIE CBS3M MEXKIYy HU3y4aeMbIMU
SIBIICHUSIMU,



CTPOUTH JIOTMYECKUE pacCyXkaeHUs (MHIYKTUBHBIC, JIETyKTUBHBIE, 10
AQHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTPHUBACMBIX
SBJICHHSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKIIIOUCHUS,;

NPUMEHSATH B IIpoLlecce MO3HAHMS, UCIOJIb3YEMble B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJICIIH, IPEOOPA30BBIBATH MOCIBHBIC IIPEICTABICHUS — XUMHYCCKUN
3HaK (CMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHCHHE XUMHUYECKOU
peaKknmuy — TMPU PEIICHWH Y4YEOHBIX TMO3HABATEIBHBIX M IPAKTHYCCKUX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJCIIbHBIC MPEICTABIICHUS VISl BBISIBJICHHS XapaKTEPHBIX
IPU3HAKOB M3y9aeMbIX BEIICCTB M XUMUUYECKHUX PEAKITUH.

2) 6a30BbI€e HCCJIeI0BaTEeIbCKUE JeCTBHS:

BJIAJ€Th OCHOBAMU METOJOB HAYYHOT'O IMO3HAHUS BEUIECTB M XHMMHYECKHX
peaKumii;

dbopMyIMpOBATH 1EJIH U 33]]a4l UCCIIEI0BAHUS, UCTIOJIB30BATh TOCTABICHHbIE
U CaMOCTOSATEIHHO C(OpPMYyIHpPOBAaHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI JJI (DPOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKa3bIBA€MBIX CYKJECHUM;

BIAJCTh HABBIKAMU CaMOCTOSITEIbHOTO IIJIAHUPOBAHUS W TPOBEIACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJA0M
MpoIlecca, CaMOCTOATENIBHO IMPOTHO3UPOBATH €ro pe3yibTar, (QopMyIupoBaTh
0000IIIeHHS ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJIATh OOOCHOBAHHBIN OTYET O MPOeIaHHON padboTe;

npuoOpeTaTh OMBIT YYEHUYECKOM HWCCIEAOBATENBCKOW H  IPOCKTHOM
NESTEIBbHOCTH, TMPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOWCKY METOJIOB pEIICHUs MPaKTUYECKUX 3a/1ad, NPUMEHEHUIO pPa3IndHBIX
METOJIOB IMO3HAHMSL.

3) pabora ¢ nuHpopmManmeii:

OPHUEHTHUPOBAThCA B PA3IMYHBIX MCTOYHWUKAX WHGOpMauu (HAy9IHO-
NOMyJIsipHAs JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIE MOCOOUS,
pecypcsl HTEpHETa), aHanmM3upoBaTh WH(POPMALMIO PA3IUYHBIX BUAOB U (HopM
IIPE/ICTaBJICHUS, KPUTHUYECKU OILICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCT;

dbopMyIMpPOBaTh 3aMPOCHl M MPUMEHSTH Pa3IMYHBIE METOJBI MPU MOUCKE H
otbope wuHOpPMALUKM, HEOOXOMUMOW ISl BBIMOJHEHUS Y4YeOHBIX 3ajad
OIIPENEIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCMIOJIB30BAHUS WH(OPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITETTLHO ~ BBIOMpPATh  ONTUMAJIbHYI0O  (GOpMy  TpEACTaBICHUS
uHdopmaiuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U APYTHE);



UCIIOJIb30BaTh HAy4HBIM S3bIK B KadecTBe CpeacTBa mpu paboTe ¢
XUMUYECKOM uH(poOpMaleil: NpUMEHATh MEXIpeAMETHbIe ((dusudyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpPeoOpa3oBbIBATh 3HAKOBO-CHUMBOJMYECKHE CPEJCTBA
HaTJISTHOCTH.

OgyajeHne YHUBEPCATbHBIMH KOMMYHUKATUBHBIMHU T€HCTBHAMM:

3a/laBaTh BOIPOCHI MO CYLIECTBY OOCYKJAae€MOl TeMbl B XOJE JAUaora
W/WIU  JTUCKYCCHHU, BBICKA3bIBaTh HJEH, (OPMYIMPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIOKCHHON 3a1a4H;

BBICTYNAaTh C MPE3CHTAIMECH PE3yNbTaTOB IMO3HABATEIBHON JESTEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO HJIM COBMECTHO CO CBEPCTHUKAMU IPU BBIOTHEHUH
XUMHYECKOTO IKCIEPUMEHTa, MPAKTUIECKONW pabOoThl MO MCCIEIOBAHUIO CBOWCTB
M3Y4YaeMbIX BEIIECTB, peajn3alid y4eOHOro MpoeKkTa u (hopMyJIupoBaTh BHIBOJIbI
[0 pe3yabTaTaM MPOBEAEHHBIX HCCIEAOBAHUN NMYTEM COTJIACOBAHUS MO3ULHAMN B
X0J1e 00CYXIACHUS 1 0OMEHAa MHCHUSIMH.

Ogy1aileHNe YHUBEPCAJIbHBIMHU PeryJIsSTHBHBIMH JeHCTBUAMM:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISITH CBOK I103HABATENIBHYIO
NeSTENbHOCTh, Ompenessis e€ Lead W 3aJadyd, KOHTPOJIHUPOBATH U 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpeJjiaraéMplii aJfOPUTM JAEUCTBUI IpHU
BHITIOJIHEHUN YYEOHBIX U HCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh Haubosee
3¢ QEeKTUBHBIN CITOCO0 WX pemeHUus ¢ Y4ETOM TIOJYYCHHS HOBBIX 3HAHUHA O
BEIECTBAX M XUMHUYCCKHUX PEAKITUSX;

OCYHIECTBIISITH CAMOKOHTPOJIb CBOCH JI€ATEIbHOCTH Ha OCHOBE CaMOaHalIn3a 1
CaMOOLICHKH.

IHPEAMETHBIE PE3YJ/IBTATDBI
11 KIJACC

[IpeameTHBIE pe3ynabTaThl OCBOECHUS Kypca «OOmas u HeopraHUYecKas
XUMUS OTPaKAIOT:

c(hOPMUPOBAHHOCTh  MPEJICTABICHUNA: O XUMHUUYECKON  COCTaBISIONICH
€CTECTBEHHO-HAYYHON KApTUHBI MHUpPA, POJIM XUMHH B TIO3HAHUM SIBICHUUN



Opupoabl, B (QOPMUPOBAHMU MBIIUICHUS W KYJbTYphl JIMYHOCTH, €€
(GyHKIIMOHATBHON TPaMOTHOCTU, HEOOXOIUMOM JIJIsl pElISHUs MPAKTUYECKUX 3a/1au
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/JI0POBBIO M MPHUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHYECKMX  3HAHHM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAlOIINE TOHATHS (XMMHUYCCKUH DJIEMEHT, aroM, HM30Tom, s-, P-, d-
AJIEKTPOHHBIE OpPOMTAIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJIIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUAUYECKas CBA3b
(KoBaJIeHTHas, MOHHAs, METaJNTNUecKas, BOJIOPOJIHAS ), KpUCTAJUTMYECKas pelIéTKa,
TUNBl ~XUMHYECKUX  PEAKLIMH, PaACTBOpP, DIJIEKTPOIMUTHI,  HEIJIECKTPOJIUTHI,
ANEKTPOIUTUYECKAS JUCCOLMALIMS, OKHUCIUTENIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUUYECKON peakiMu, XUMHUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJICKTPOJUTUUYECKONW Aucconumanuu, nepuoandeckuii 3akoH JI. WM. Menneneesa,
3aKOH COXPaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI U MPEBPALICHUS] SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHMUHU,
MHUPOBO33PEHYECKHE 3HAHUS, JIEKAIIUE B OCHOBE INOHUMAHHUS NPUYMHHOCTH U
CUCTEMHOCTH XWMHUYECKHUX SIBICHUH, (PAKTOIOTHYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U 0€30MaCHOM HCIOJIb30BaHUHM BAXKHEUIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JIEATEIIBHOCTH YEJIOBEKA;

chOpMHUPOBAHHOCTh YMEHHUI BBISBIATh XapaKTepHbIE MPU3HAKU TOHSITHUH,
YCTAHABJIUBAaTh MX B3aMMOCBSI3b, MCIIOJIb30BATh COOTBETCTBYIOIIUE MOHSITUS MPU
ONMCAHUY HEOPTaHMYECKUX BEILIECTB U UX MPEBPALICHU;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XWMHUYECKYIO CHUMBOJIUKY [IJIS
cocTaBieHUs (OpPMYJ BEIIECTB M  yPAaBHEHUN  XMUMHYECKUX  PEaKLUH,
cucrematndyeckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEJIBHBIX
HEOPraHWYEeCKUX BEUIeCTB (yrapHbld Tra3, YIJIEKUCIbId ra3, aMMHUak, raméHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAS COAA, MUPUT U APYTHE);

c(hOpMHUPOBAHHOCTh YMEHUN OMPEIEIISITh BAJICHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCAUHECHUAX PA3JIUYHOrO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJIeHTHAs, MOHHAs, METANINUECKasi, BOJAOPOJIHAS) B COCITMHEHUSX, TUII
KPUCTALTNYECKON PEIIETKM KOHKPETHOTO BeIlleCTBa (aTOMHAasi, MOJICKYJISIpHas,
MOHHAs, METAINIMYECKAs), XapaKTep CpPebl B BOJAHBIX PACTBOPAX HEOPTraHUYECKHUX
COC/IMHECHUU;

c(hOpMUPOBAHHOCTD YMEHUU YCTAaHABIIMBATh MIPUHAJIC)KHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNpEAeNEHHOMY KilacCy/TpyIire
COCAMHEHUN (MPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCUJbI, OCHOBAHUSI,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJH );

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI MEPUOJANYECKOro 3akoHa [l.
N. MenneneeBa U 1€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO
U TIPOTHOCTHYECKYI0 QYHKIIUU;



chOpMHUPOBAHHOCTh YMEHUN XapaKTEepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »dJieMeHTOB 14 mnepuogoB Ilepuoandeckoil CHUCTEMBI
xuMuueckux siementoB JI. WM. MenaeneeBa, HCIONB3ys IMOHATHSA «s-, P-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPTreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUN
no mepuojaam u rpymmnam llepuoandeckoil CUCTEMbl XMUMHYECKUX 3J€MEHTOB JI.
H. Menpaeneena;

chOpMHUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh  (OMUCHIBATH)  OOIIUE
XUMUYECKHE CBOMCTBA HEOPraHUYECKHUX BEIIECTB  Pa3IMUHBIX  KJIACCOB,
NOATBEPAKAATh CYIIECTBOBAHUE T€HETHUYECKON CBSI3M MEXK]Y HEOPraHUYECKUMU
BEILIECTBAMU C MOMOUIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKITUN;

c(hOpPMHUPOBAHHOCTh YMEHHUS KJIACCH(PHUIIMPOBATh XUMHYECCKUE PEAKIIUU 10
pPa3IMYHBIM TMPU3HAKAM (YMCIYy W COCTAaBY pPEArupyrolMX BEUIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTEMEHEW OKHUCICHHS 3JIEMEHTOB, OOpaTUMOCTHU
peaKkuu, y4acTHIO KaTaanu3aropa);

c(OpMHUPOBAHHOCTh YMEHUI COCTaBISATH YPaBHEHUS PEAKUUNA Pa3TUYHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPABHEHUSI PEAKIIUM MOHHOTO OOMEHA, YUYUThIBas
YCJIOBUS, IPU KOTOPBIX 3TH PEAKLIMH UAYT IO KOHIA;

c(hOPMUPOBAHHOCTh YMEHHUM MPOBOAUTH PEAKUMH, IOJATBEPKIAOIINEC
KAUEeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPraHMYECKHUX BEIIECTB, pPAaClO3HABaTh
OTBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEILIECTB;

chOpMHUPOBAHHOCTh ~ YMEHUW  PAaCKphIBaTh CYIIHOCTh  OKUCIUTENIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMil MOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OajlaHca
ATUX PEAKIIHI;

c(hOpMUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
pEeaKIuy OT Pa3TUIHBIX (PAKTOPOB; XapaKTEeP CMEIIEHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHeIIHero Bo3naenctsus (npunuuin Jle arense);

chOPMHUPOBAHHOCTh YMEHHH XapaKTEPU30BaTh XUMHYECKHE MPOIIECCHI,
JeXalMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIOTHI, aMMHaKa, a
Takke CcHOPMUPOBAHHOCTH MPEJACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIIAX U
AKOJIOTMYECKUX MPOOJIeMaxX XUMUUECKOTO MTPOU3BO/ICTBA;

chOpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCICHUS C HCIOJIb30BAaHUEM
MOHATUSI «MaccoBasi JIOJIsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUIN Ta30B
IpU XMMHYECKUX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIIECTBA, Macce WM O0BEMY OJIHOTO M3 YUYACTBYIOIIUX B pEaKIUU
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHUH;

c(hOpMUPOBAHHOCTh YMEHUI COOJIIOAATh MPaBUJia MOJb30BAHUS XUMHUUECKOM
NOCyJIO M J1abopaTOpHBIM O0OPYJOBAaHMEM, a TaKXKe MpaBWiIa OOpalieHus ¢



BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSIMHU 1O BBIIOJTHEHHUIO J1ab0OpaTOPHBIX
XUMUUYECKHUX OIBITOB;

chOPMHUPOBAHHOCTh YMEHUW IUJIAHUPOBATh U  BBIMIOJHITH XHUMHYECKUHN
AKCIIEPUMEHT (Pa3fio’KeHHUE MEePOKCHIa BOAOPOAA B MPUCYTCTBUU KaTalU3aTopa,
ONpE/CIICHUE CpEeAbl PACTBOPOB BEHIECTB C MOMOIIBIO YHUBEPCAIHLHOIO
WHJIMKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XUMHYECKOW pEaKIuu,
peaklMy MOHHOTO OOMEHA, KauyeCTBEHHbIE PEaKIMU Ha cyibdaT-, KapOoHaT- U
XJIOPUI-AaHUOHBI, HA KaTUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAJBHBIX 3a/Jad IO
TemMam «Metamiely U «Hemeramnabpl») B COOTBETCTBHM C TpPaBUJIAMH TEXHUKH
0€30macHOCTH MPHU OOPAIIEHUH C BEIIECTBAMHU U JTAOOPATOPHBIM 000pPYIOBaHUEM,
IPEACTABIATh PE3yJNbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (Qopme 3amucu
ypaBHEHUN COOTBETCTBYIONIUX peakinuii U (OPMYIUPOBATH BHIBOABI HAa OCHOBE
ATUX PE3yJIbTATOB,;

c(hOPMUPOBAHHOCTh YMEHHMM KPUTHUYECKH aHAIU3UPOBATH XUMHUYECKYIO
uH(opMaIuio, TMOMy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (Cpe/ICTBa MacCOBOM
KOMMYHUKaIuK, IHTepHeT u Apyrux);

chOpMHUPOBAHHOCTh ~ yMEHUH  CcOONIO/aTh  MpaBWia  AKOJIOTHYECCKHU
11eJeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATENTBHOCTH B LEIAX
COXpPAaHEHUSI CBOETO 3JI0POBbSI M OKpYXKarolled NpUPOHOM Cpe/bl, OCO3HABATH
ONAaCHOCTbh BO3/JICHCTBUS HA dKUBbIE OPraHU3MbI ONPEICIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens I[IJIK, mosicHITh Ha mnpumepax CrmocoObl YMEHBIICHUS U
NpeAOTBPAIICHUS UX BPEHOTO BO3/ICMCTBHS HA OPraHU3M YEJIOBEKA;

JUIsT 00YYalOIUXCSl ¢ OTPaHMYEHHBIMU BO3MOXHOCTSIMU 3JI0POBBS: YMEHHE
NPUMEHTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHUUYECCKUX SIBICHUM;

JUISL  CIENbIX U CIA0OBUIAIIMX OOYYaIOIIMXCS: YMEHHUE HCIOJb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHuit JI. bpaiins mjis 3anmucu XUMHYEeCKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHMUE 11 KJIACC

Ne | HammeHoBaHue pa3aeinoB U TEM MPOTPaMMBbI
n/n

KoandecTtBo yacos

DnekTpoHHbIe (IU(PPOBHIE) 0O0pa30BaTEIbHBIC

Bcero | KoutposbHbIE [IpakTuueckue pecypchl
paboThl paboThI
Paznea 1. TeopeTnueckne 0OCHOBbI XUMUM
1.1 | Crpoenue atoma. [leproauuecKuii 3aKOH U 7 0 0 https://lesson.edu.ru/04/10 https://myschool.edu.ru
[leproandeckas cucTeMa XUMHUYECKUX https://educont.ru/?utm_source=eljur
anemenToB /. 1. Menaeneesa https://edu.skysmart.ru/ buodanoreka IJOK
https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

1.2 | Ctpoenue BemiectBa. MHOrooOpasue 8 1 1 https://lesson.edu.ru/04/10 https://myschool.edu.ru

BCIIICCTB https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ bubauroreka ITOK
https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

1.3 | XuMHuueCcKHe peakiiu 13 1 1 https://lesson.edu.ru/04/10 https://myschool.edu.ru
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ bubaunoreka ITOK
https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

Jlo6aBHUTh CTPOKY

Htoro no pazneny 28

Pa3znen 2. Heoprannueckasi XumMust

2.1 | Hemeramnbt 8 1 0 https://lesson.edu.ru/04/10 https://myschool.edu.ru
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ buodauoreka I[JOK
https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

2.2 | MeTtamibt 13 1 0 https://lesson.edu.ru/04/10 https://myschool.edu.ru

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ bubauoreka ITOK
https://m.edsoo.ru https://resh.edu.ru/



https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

| | | https://www.yaklass.ru/

J100aBUTh CTPOKY

Hroro no pazueny ‘ 21 ‘

Pa3znen 3. Xumus v xKHU3Hb

3.1 | Mertoas! TO3HAHUS B XUMHUHA. XAMUS U 19 BBEIUTE BBEUTE https://lesson.edu.ru/04/10 https://myschool.edu.ru

KHU3Hb 3HAYCHHE 3HAaYCHUE https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/ buoaunorexa [JOK
https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

J106aBHUTh CTPOKY

Hroro mo paszneny ‘ 19 ‘

Jlo6aBUTH MOYJIb

JloGaBuTh pazaen

OBUIEE KOJIMYECTBO YACOB I10 68 4 2

I[TPOTPAMME



https://www.yaklass.ru/%E2%80%8C
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C

IHOYPOYHOE IINTAHUPOBAHUE

11 KJIACC
Tema ypoka KosiiuecTBO 4acoB Jlata u3ydeHwust DeKTpoHHBIE IHU(POBBIC
Ne Bcero | Kontpombubie | Ilpaktuueckue
/1 paboTsI paboTsI

1 Atom. CocTaB aTOMHBIX siep. XUMUYECKUI 1 0 0 06.09.2023 https://educont.ru/?utm_source=eljur

aneMeHT. M30Torbl. https://edu.skysmart.ru/ Bubnuoreka
OK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

2 3aKOH COXpaHEHUsI MAcChl BEIIECTB, 3aKOH 1 0 0 08.09.2023 | https://educont.ru/?utm_source=eljur
COXpaHCHHMS U TPEBPAIICHUS SHEPTUH MIPH https://edu.skysmart.ru/ bubiaroreka
XUMHUYECKUX PEAKIHSX. LIOK https://m.edsoo.ru

https://resh.edu.ru/
https://www.yaklass.ru/

3 3aKOH MOCTOSHCTBA COCTABA BEIIECTB. 1 0 0 13.09.2023 | https://educont.ru/?utm_source=eljur
BeriiecTBa MOJIeKyIIpHOTO U https://edu.skysmart.ru/ Bubnunoreka
HEMOJICKYJISIPHOTO CTPOCHHUSI. LIOK https://m.edsoo.ru

https://resh.edu.ru/
https://www.yaklass.ru/

4 CtpocHHE SIIEKTPOHHBIX 000JI0YEK aTOMOB 1 0 0 15.09.2023 | https://educont.ru/?utm_source=eljur
XUMHYECKHX 3JIeMeHTOB. KopoTkwii u https://edu.skysmart.ru/ budauoreka
JUTHHHBIN BApUAHTHI TAOJTHIIBI XUMHUYCCKUX LIOK https://m.edsoo.ru
3JIEMEHTOB. https://resh.edu.ru/

https://www.yaklass.ru/

5 CTpocHHE SIIEKTPOHHBIX 000JI0YEK aTOMOB 1 0 0 20.09.2023 | https://educont.ru/?utm_source=eljur
XHUMHYECKHX 3JeMeHTOB. KopoTkuii u https://edu.skysmart.ru/ bubaroTreka
JUTHHHBIA BApUAHTHI TAOIUIBI XAMHUCCKUX LIOK https://m.edsoo.ru
AIIEMEHTOB. https://resh.edu.ru/

https://www.yaklass.ru/

6 [TonoxeHne B IEPUOUUECKON CUCTEME 1 0 0 22.09.2023 | https://educont.ru/?utm_source=eljur

xuMu4eckux aemenToB 1. . Meneneena
BOJIOPO/Ia, JAHTAHOUI0B, AKTHHOMJIOB U

https://edu.skysmart.ru/ bubaroTteka
ITOK https://m.edsoo.ru
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HCKYCCTBCHHO ITOJIYUCHHBIX 3JIECMCHTOB.

https://resh.edu.ru/
https://www.yaklass.ru/

BanentHocTh. BasleHTHBIE BO3MOXHOCTH U
pa3Mepbl aTOMOB XMMHUYECKHUX 3JIEMEHTOB.
Pemenne pacu€THbIX 3a1a4.

27.09.2023

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ bubiaroreka
OK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

Bunpl u Mmexanu3zmbl 00pa3oBaHUs
XUMHYECKOH CBI3U.

29.09.2023

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ Bubnunoreka
OK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

XapaKkTepUCTUKNA XUMHYECKON CBSI3H.

04.10.2023

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ bubaroreka
LIOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

10

[IpocTpaHCTBEHHOE CTPOCHHUE MOJICKYT
HEOPraHMYECKUX U OPraHUYECKHUX BEILECTB.

06.10.2023

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ bubaroreka
LIOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

11

THIIBI KPUCTANINYECKHUX PEIIETOK U
CBOMCTBA BEILIECTB.

11.10.2023

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ bubirorexa
OK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

12

[TpuunHbel MHOTOOOpa3us BeulecTs. Pemenue
pacu€THBIX 3aJad.

13.10.2023

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ Bubnuoreka
OK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/
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https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C

13 JlucriepcHbIe CHCTEMBI. 18.10.2023 | https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ bubaroreka
LIOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

14 | IlpakTrueckas padota Nel IIpurortoBieHnue 20.10.2023 | https://educont.ru/?utm_source=eljur
PacTBOPOB € 3aTaHHON MOJIIPHOM https://edu.skysmart.ru/ bubaroreka
KOHIICHTpAIUEH. OK https://m.edsoo.ru

https://resh.edu.ru/
https://www.yaklass.ru/

15 Konrponbnas pabora Nel mo remam " 25.10.2023 | https://educont.ru/?utm_source=eljur
Baxkueiirre XuMU4eCKre MOHATHS U 3aKOHBI. https://edu.skysmart.ru/ bubiroTeka
[Mepronuyeckuii 3aKOH U IEPUOTUICCKAS IIOK https://m.edsoo.ru
cHCTEMa XUMHUECKUX dyieMeHToB J[. 1. https://resh.edu.ru/

MemnzeneeBa Ha OCHOBE YUCHHS O CTPOCHUU https://www.yaklass.ru/
atoMoB. CTpoeHue BelecTBa'.

16 CyIHOCTh M KJIacCH()HUKALNA XUMUYECKHX 27.10.2023 | https://educont.ru/?utm_source=eljur

PCaKIHid. https://edu.skysmart.ru/ bubaroreka
LIOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

17 OKHUCITUTENTLHO-BOCCTAHOBUTEIILHBIE PEAKITUH 10.11.2023 | https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/ bubaroreka
LIOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

18 CKOpOCTh XUMHYECKUX PEAKIUN. 3aKOH 15.11.2023 https://educont.ru/?utm_source=eljur
AeicTByromux mMace. Karanus u https://edu.skysmart.ru/ bubirorexa
KaTaJn3aTOpBl. LIOK https://m.edsoo.ru

https://resh.edu.ru/
https://www.yaklass.ru/

19 | JlabopatopHusiii onbiT Nel. C-75 17.11.2023 | https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/ bubaroreka
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OK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

20 [Ipaktudeckas pabora Ne2 Bimsinue 18.11.2023 | https://educont.ru/?utm_source=eljur
pa3nyHbIX (PAKTOPOB HA CKOPOCTH https://edu.skysmart.ru/ bubaroreka
XHUMHUYECKON peaKInu. IIOK https://m.edsoo.ru

https://resh.edu.ru/
https://www.yaklass.ru/

21 | Xumuyeckoe paBHOBecHe. [IpuHImm 22.11.2023 | https://educont.ru/?utm_source=eljur
Jle Ularenbe. https://edu.skysmart.ru/ Bubnuoreka

IIOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

22 | [Ipou3BOACTBO CEPHOM KHCIOTHI KOHTAKTHBIM 29.11.2023 | https://educont.ru/?utm_source=eljur
CIIOCOOOM. https://edu.skysmart.ru/ bubiroreka

LOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

23 DrekTpoauTnyeckas quccoruanusi. CHUiIbHbIC 01.12.2023 | https://educont.ru/?utm_source=eljur
1 crabpie 2MeKTpoauThl Cpena BOIHBIX https://edu.skysmart.ru/ bubiroreka
pactBopoB. BogopoaHblii mokazatesns (pH) OK https://m.edsoo.ru
pacTBopa https://resh.edu.ru/

https://www.yaklass.ru/

24 | Jlaboparopuslii ombiT Ne2 .C-75 06.12.2023 | https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/ bubnunoreka
LIOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

25 Peaxkiust HOHHOrO OOMEHa. 08.12.2023 | https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/ bubnuroreka
LIOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/
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https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C

26 | Jlabopartopusiii orbIT Ne3 T'umponu3 13.12.2023 | https://educont.ru/?utm_source=eljur
OpPraHUYeCKHUX U HEOPraHMYECKUX https://edu.skysmart.ru/ bubmmoreka
COCTMHEHUH. LIOK https://m.edsoo.ru

https://resh.edu.ru/
https://www.yaklass.ru/

27 O0o001ICHHE U TTOBTOPSHUE U3yYSCHHOTO 15.12.2023 | https://educont.ru/?utm_source=eljur
marepuana. Perenue pacuéTHbBIX 3a/1a4. https://edu.skysmart.ru/ bubnmoreka

IIOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

28 Konrtponbnas pabora Ne2 mo teme: 20.12.2023 | https://educont.ru/?utm_source=eljur
«TeopeTrueckre OCHOBBI XUMHIY. https://edu.skysmart.ru/ Bubnuoreka

IIOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

29 | OOmas XapaKTepUCTHKa METAILIOB. 22.12.2023 | https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/ bubiroreka
LOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

30 | XuMHYecKHe CBOMCTBA METAJIIIOB. 23.12.2023 | https://educont.ru/?utm_source=eljur
JlabopaTopHsiit onbiT Ne4 B3aumoeiicTBre https://edu.skysmart.ru/ bubirorexa
IIHKA ¥ XKeJie3a C paCTBO-PaMu KHCIIOT U LIOK https://m.edsoo.ru
IeI0YeH https://resh.edu.ru/

https://www.yaklass.ru/

31 OO011re criocoObl MOMYUYCHHS METAILIOB. 29.12.2023 | https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/ bubnunoreka
LIOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

32 DJEeKTPOJIN3 paCTBOPOB U PACIJIaBOB 12.01.2024 | https://educont.ru/?utm_source=eljur

BEIIECTB.

https://edu.skysmart.ru/ bubiaroreka



https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
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https://edu.skysmart.ru/

OK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

33 [TonsiTne o koppo3uu MetasioB. CriocoObl 17.01.2024 | https://educont.ru/?utm_source=eljur

3aIIUTHI OT KOPPO3HUH. https://edu.skysmart.ru/ bubnmoreka
IIOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

34 | Merauisl TTIaBHBIX TOATPYIIT (A-TPYIII) 19.01.2024 | https://educont.ru/?utm_source=eljur
MEPUOTNICCKON CHCTEMBI XUMHUECKUX https://edu.skysmart.ru/ bubaroTteka
DJIEMEHTOB. IIOK https://m.edsoo.ru

https://resh.edu.ru/
https://www.yaklass.ru/

35 MeTasuibl TJIaBHBIX MOATPYII (A-rpyrim) 25.01.2024 | https://educont.ru/?utm_source=eljur
[IEPUOINIECKON CHCTEMBI XUMHUECKUX https://edu.skysmart.ru/ bubiroreka
AIIEMEHTOB. LIOK https://m.edsoo.ru

https://resh.edu.ru/
https://www.yaklass.ru/

36 Mertasuisl mo6ouHbIX oarpymi (Bb-rpymm) 26.01.2024 | https://educont.ru/?utm_source=eljur
MEPUOTNIECKON CHCTEMBI XUMHUECKUX https://edu.skysmart.ru/ bubiroreka
AIIEMEHTOB. LIOK https://m.edsoo.ru

https://resh.edu.ru/
https://www.yaklass.ru/

37 | Metambl mobouHbix noarpymi (b-rpyrmim) 31.01.2024 | https://educont.ru/?utm_source=eljur
MEPUOANYECKON CUCTEMbI XUMUYECKUX https://edu.skysmart.ru/ bubnunoreka
AIIEMEHTOB. LIOK https://m.edsoo.ru

https://resh.edu.ru/
https://www.yaklass.ru/

38 OKCHIBI ¥ THAPOKCHUIBI METAJIIOB. 02.02.2024 | https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/ bubnuroreka
LIOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/
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39 CrutaBbl MeTaIoB. Perienue pacuéTHhIX 07.02.2024 | https://educont.ru/?utm_source=eljur
3agad. JJabopatopHslit onbIT Ne5S 3HaKOMCTBO https://edu.skysmart.ru/ bubmmoreka
¢ oOpasiamMu MeTaJlIOB U UX pyaamu (pabota LIOK https://m.edsoo.ru
C KOJUICKIIUSIMH) . https://resh.edu.ru/

https://www.yaklass.ru/

40 [O06001IeHE U TIOBTOPSHHUE U3yUYEHHOTO 09.02.2024 | https://educont.ru/?utm_source=eljur
MaTepuara. https://edu.skysmart.ru/ bubaroreka

IIOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

41 Kontponbnas padota Ne3 mo teme: 14.02.2024 | https://educont.ru/?utm_source=eljur
«Metabiy. https://edu.skysmart.ru/ Bubnuoreka

IIOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

42 | XMMHYECKHUE JIEMEHThI - HEMETAJLIBIL. 16.02.2024 | https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/ bubiroreka
LIOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

43 CTpoeHHe U CBOMCTBA MPOCTHIX BEIIECTB — 21.02.2024 | https://educont.ru/?utm_source=eljur
HemeTasutoB. JlabopaTtopHslii ormbIT Ne6 https://edu.skysmart.ru/ bubirorexa
3HAKOMCTBO C 00pa3lamMu HEMETAJUIOB U HX LIOK https://m.edsoo.ru
IPUPOIHBIME COETUHEHHUIMH (paboTa ¢ https://resh.edu.ru/

KOJUICKLIUSIMH) . https://www.yaklass.ru/
44 BomopoiHbie coeTMHEHNST HEMETaJLIOB. 23.02.2024 https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ bubiroTexa
IIOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/
45 OKcHIbI HEMETAJUIOB. 28.02.2024 | https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/ bubiroreka
IHOK https://m.edsoo.ru
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https://resh.edu.ru/
https://www.yaklass.ru/

46

KHCHOpOI[OCOIICp)KaHII/IC KHUCJIOTHI.

30.02.2024

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ bubaroreka
OK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

47

OxucnuTenpHble CBOICTBA a30THOM U CEpHOM
KHCJIOT.

06.03.2024

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ Bubnunoreka
OK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

48

Penrenne kauecTBEHHBIX M pacU€THBIX 3ajad.
JlaGopartopusiit onbIT Ne7 Pacnio3naBanue
XJIOPUJIOB, CYJIb(HaTOB, KAPOOHATOB.

08.03.2024

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ bubaroreka
LIOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

49

[KontposbHas pabota Ned o teme:
«Hemeraiuiby.

11.03.2024

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ bubaroreka
LIOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

50

XuMUs B IPOMBILIIEHHOCTH XUMHUKO-
TEXHOJOTUYECKUE TPUHIUTIBI
MIPOMBIIUIEHHOTO [TOJIYy4YE€HUS METAJUIOB.

15.03.2024

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ bubirorexa
HOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

51

[IpousBoacTeo uyryHa. [Ipous3BoacTBO craiu

20.03.2024

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ bubirorexa
OK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

52

XuMus B ObITY. XUMUYECKast

22.03.2024

https://educont.ru/?utm_source=eljur



https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur

IIPOMBIIIIEHHOCTh M OKpY’Karoliasi cpe/a.

https://edu.skysmart.ru/ bubiroTexa
OK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

53 ['eHeTHYECKas CBSI3b HEOPTAHUYCCKHUX U 05.04.2024 | https://educont.ru/?utm_source=eljur

OpPraHUYeCKHX BEIIECTB. https://edu.skysmart.ru/ bubiaroreka
OK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

54 | [Ipaktuueckas pabora Ne3 Pemienue 10.04.2024 | https://educont.ru/?utm_source=eljur
IKCIIEPUMEHTAJIBHBIX 33714 110 https://edu.skysmart.ru/ Bubnuoreka
HEOPraHUYECKOW XUMHH. LIOK https://m.edsoo.ru

https://resh.edu.ru/
https://www.yaklass.ru/

55 [TpakTuyeckas pabora Ne3PemieHre 12.04.2024 | https://educont.ru/?utm_source=eljur
IKCIIEPUMEHTAIBHBIX 33]1a4 110 https://edu.skysmart.ru/ bubnmoreka
HEOPraHUYECKON XUMHH. LIOK https://m.edsoo.ru

https://resh.edu.ru/
https://www.yaklass.ru/

56 ITpakTuyeckast pabora Ned4 Pemenue 18.04.2024 | https://educont.ru/?utm_source=eljur
IKCIIEPUMEHTAIBHBIX 33]1a4 110 OPraHUYECKOM https://edu.skysmart.ru/ bubmmoreka
XMMUH. LIOK https://m.edsoo.ru

https://resh.edu.ru/
https://www.yaklass.ru/

57 [TpakTudeckas padora Ne4 Pemienue 20.04.2024 | https://educont.ru/?utm_source=eljur
AKCIEPUMEHTAIBHBIX 33724 110 OPraHHYECKON https://edu.skysmart.ru/ bubirorexa
XUMHH. OK https://m.edsoo.ru

https://resh.edu.ru/
https://www.yaklass.ru/

58 | [Ipaktuueckas pabora Ne5 Pemenue 23.04.2024 | https://educont.ru/?utm_source=eljur

MPAKTUYCCKUX paC‘{éTHHX 3aaad.

https://edu.skysmart.ru/ bubnunoreka
IHOK https://m.edsoo.ru



https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/

https://resh.edu.ru/
https://www.yaklass.ru/

59

[IpakTnueckas padora Ne5 Pemenue
IPAaKTUYECKUX pAacUETHBIX 3a/1au.

25.04.2024

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ bubiaroreka
OK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

60

[TpakTrueckas padora Ne6 Ilomyuenue,
coOMpaHue U pacliO3HaBaHUE ra3oB.

30.04.2024

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ Bubnunoreka
OK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

61

Mpaktuueckas padbora Ne6 [Tonyuenue,
coOMpaHue U pacriO3HaBaHUE Ta30B.

02.05.2024

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ bubaroreka
LIOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

62

AHanm3 BBIIOITHESHUS IMpaKTUKyMa.

07.05.2024

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ bubaroreka
LIOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

63

O06o0011eHne U TOBTOPEHUE U3YUYEHHOTO
Marepuaia

09.05.2024

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ bubirorexa
HOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

64

O06o0011eHNEe U TOBTOPEHUE U3YUYECHHOTO
Marepuaa.

14.05.2024

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ bubirorexa
OK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

65

["omoBast KOHTposbHAs padboTa NeS.

16.05.2024

https://educont.ru/?utm_source=eljur



https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
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https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
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https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/ bubiroTexa
OK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

66

AHann3 KOHTPOJIbHOM paboThI

21.05.2024

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ bubiaroreka
OK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

67

PesepBHOE Bpems.

24.05.2024

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ Bubnuoreka
OK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

68

Pe3epBHOE Bpems.

28.05.2024

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ bubaroreka
LIOK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/

J106aBUTh CTPOKY

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68

11



https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
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https://edu.skysmart.ru/
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https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C




YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYHEHUKA

Xumus, 11 knacc Pymsutuc I'.E., ®.I'. ®enpaman, «M31aTenbcTBO
«IIpocBenieHue»

METOANYECKHUE MATEPHAJIBI J1JIA YYUTEJISA

Xumus (0a30BbIilypoBeHb).Peanuzaniys oOpa3oBaHus: METOJUYECKOE
nocobue st yuntens / Kasepuna A. A., [Tuuyruna
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-
himiya_type-metodicheskoe-posobie/

I''B.; mox pea.l'. B. [Inuyrunout. M. : ®I'BHY «MucTutyT cTparerun
pasButusi oopazoanusi PAOy», 2022 81 c.:un.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETHU
HUHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/

bu6moreka I{OK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru



