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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oOuero oOpa3oBaHUs
pa3zpaboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yJbTaTaM
OCBOEHHUS (enepanbHO 00pa3oBaTENbHOM MPOrpaMMbl CPEIHEro OOIIEro
oopazoBanusa  (POII  COQO), mpeacraBienHsix B  DenepanbHoM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTaHgapTe COO, c¢ yuérom Konueniuu
mpenojaBaHusi  ydeOHOro  mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opraumsamusax  Poccuiickonn ~— @enepanuy, — pealiM3yIOUIMX  OCHOBHBIE
o0OpasoBaTeIbHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJ0KEeHUN «CTpaTerun pa3BuTus
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon g0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3pabOTKe MpOrpaMMbl MO XUMUH, K ONPEIEIECHUIO
oOmielt crparerud OOy4YeHHUs, BOCIUTAHUA M PA3BUTUSA  OOydYaIOIIMUXCSA
cpelncTBaMu yyeOHoro npeamera «Xumus» it 11 kinacca Ha 6a30BOM ypOBHE
COCTaBWJIH KOHIIENTYaJIbHbIC MOJI0KEHUS OIr'oC COO 0
B3aMMOOOYCIIOBICHHOCTA IIeJeH, coaep)KaHus, pe3yabTaTOB OOyYeHHUS U
TpeOOBaHU K YPOBHIO TOJATOTOBKH BHIITYCKHHUKOB.

XuMHU4YecKoe o0Opa3oBaHue, MOJIy4aeMoe BBITTYCKHUKAMH
o01reo0pazoBaTeIbHON OpraHu3aliu, SBISETCS HEOTHEMIIEMOW YacThlO HX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIUM H3TAllOM peailu3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHUCTEME XUMUYECKOro 00pa3oBaHUs. OTH IEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB MPUPOJbI, (HOPMUPOBAHMS MHUPOBO33PEHUS U 0OIIeH
KyJbTYphl 4YEJIOBEKa, a TaKkKe HKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHUSA K
CBOEMY 3JI0pPOBBIO U MPUPOIHOM cpefe. PeanuzyeTcss xumuyeckoe oOpa3oBaHue
oOydJamIuxcs Ha YpPOBHE CpelHero oOmiero oOpa3oBaHUS CpPEICTBAMU
yuyeOHOro mpeameTa «XHUMHS», COJAEpKaHHE UM TOCTPOEHUE KOTOPOTo
OTIpEJICNICHbl B TIPOrpaMMe MO XMMHH C YYETOM CeMPUKA HAYKU XUMUH, €€
3HAYEHUS B MO3HAHUH MPUPOJIBI U B MATEPUATBHOMN >KU3HHU OOIIECTBA, a TAKKE C
yu€ToM OOIUX TIIeJiel M TMPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSITHUE CHCTEMBl CpeaHero oobmero oOpazoBanuss B Poccuiickoi
denepanum.

XUMHUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UTPaeT 0CoOyI0 poJib B
COBPEMECHHOW IMBWIM3AIMHA, B CO3JaHUM HOBOH 0a3bl MaTepuaIbHOU
KyabTypel. OHa BHOCHT CBOM BKJIaax B (OPMUPOBAHUE PAIMOHAIBHOTO
HAyYHOTO MBIIUICHUS, B CO3JaHUE IIEJIOCTHOTO TMpPEACTaBIeHUS 00
OKpY)KalOIIEM MHpPE KaKk O €IMHCTBE MPUPOABI M YEIOBEKa, KOTOPOE
dopMupyeTcsi B XMMHH Ha OCHOBE MOHHUMAaHUS BEIIECTBEHHOTO COCTaBa
OKPY’KaroIIero MUpa, OCO3HAHUS B3aUMOCBSI3M MEXAY CTPOCHUEM BEIECTB, UX
CBOMCTBaMH U BO3MOKHBIMH O0JACTAMHU MPUMEHEHUS.

TecHo B3aUMOJEHCTBYSI C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMUSA
cTajga HEOThEMJIEMOW YacThbI0O MUPOBOM KYJIBTYpbI, HEOOXOJIUMBIM YCIOBUEM
YCHENIHOTO TPYy/la U XKU3HHM Kaka0ro uwieHa oOmiectBa. CoBpeMEHHAsT XHUMUS
KaK HayKa CO3MJaTelIbHAsl, KaK HayKa BBICOKMX TEXHOJIOTWW HalpaBlieHa Ha
peuieHrue TriI00albHBIX NPOOJIEM YCTOMYMBOTO pa3BUTHUS YEOBEUECTBA —
CBIPHEBOM, DHEPreTHUUECKOM, THILEBOM, DKOJOTHMYECKOW OE30MacHOCTH U
OXpaHbI 3/I0POBBAI.



B cooTrBercTBUMU C OOMMH LEISAMH U MPUHIIMIAMUA CPEIHEro OOIIEeTo
oOpaszoBaHus cojepxkanue npeamera «Xumus» (11 xmacc, 6a30BbI ypOBEHb
W3YUYCHUS]) OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha  OOIIEKYJIbTYPHYIO
MOATOTOBKY  oOOydarommxcs,  HEOOXOIMMYKH MM Uil BbIpaOOTKH
MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIICIIHOTO BKJIIOUECHHUS B KU3HBb COLIMYMA,
MPOJOKEHUsT 00pa3oBaHMs B Pa3IMYHBIX O00JAcTAX, HE  CBS3aHHBIX
HEIOCPEACTBEHHO C XUMHUEH.

CocTtaBisitoniuM  MpeaMeTa «XHUMUsSD) SBISIOTCS 0a30BbIE KypChl —
«Oprannueckas xumusi» U «OOmas M HEOpPraHUYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpXaHUS KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKU:
CHUCTEMa 3HAHUWH M0 HEOPraHWYECKONW XUMHU (C BKIIOUCHHEM 3HAHUN U3 O0IIen
XUMUHU) U OpraHudeckoi xumuu. GopMupoBaHue TaHHOW CUCTEMBI 3HAHUH MpHU
U3YYEHUU TpeaMeTa oOecreyMBaeT BO3MOXKHOCTH PACCMOTPEHUS BCETO
MHOT000pa3ust BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB U TEOPUM XUMHUHU.

Crpykrypa comepxkanus KypcoB — «Opranudeckas xumus» u «O0mas u
HEOpraHuueckass XuMus» chOpMUpPOBaHA B MporpamMMe MO XUMHH Ha OCHOBE
CUCTEMHOr0 TIOJXOJa K HW3yYEeHHUIO0 Yy4YeOHOro wmarepuana u 00yCIOBIEHa
UCTOPUYECKH OOOCHOBAaHHBIM  pa3BUTHEM 3HAHUN Ha  OMNpeaeIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOW XHWMHH BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KJIACCMYECKOW TEOPHH CTPOSHUSI OPraHUYECKHX
COCIMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXMMHUYECKUX U IJICKTPOHHBIX
npeAcTaBiIeHU O cTpoeHuM BemiecTB. CBeneHuss o0 HU3y4aeMbIX B Kypce
BEIIECTBaX JAIOTCA B Pa3BUTUM — OT VYIJIEBOJOPOJIOB JIO  CJIOXKHBIX
OMOJIOTMYECKH AaKTUBHBIX COeIMHEHUH. B Kypce opraHuyecko XuMuu
MOJIyJaroT pa3BuTHE CHOPMUPOBAHHBIE Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUs TepBOHAYAILHBIC TMPEACTABICHUS O XUMHYECKOW CBSI3H,
KJIaCCU(PUKAITMOHHBIX MPU3HAKAX BEIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT
UX CTPOCHHUS, O XUMUYECKON peaKkivu.

[Tonq HOBBIM yrjoMm 3peHHs B MpeaMere «XuMus» 0a30BOT0 YpOBHS
paccMaTpuUBaceTCsl M3YYCHHBIM Ha YPOBHE OCHOBHOTO OOIIETO 0OO0pa3oBaHMS
TEOPETHYCCKUM MaTepuan M (HAKTOJIOTHYECKHE CBEJICHHS O BEIIEeCTBaX H
XUMUYECKOU peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIass 1 HeopraHudecKas
XUMUS» OOYyYaroImUMCS TIPEJIOCTaBIISICTCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
MEPUOIMYECKOTO 3aKOHAa C OOIIETCOPEeTHYECKHUX M METO0JIOTHYCCKHUX
MO3UIINH, TIyOKe TMOHATh UCTOPUYECKOE M3MEHEHHE (DYHKIIUH ATOTO 3aKOHA —
oT 00o01IaroIIel 10 OOBACHIIONICH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMHA O BaKHEHIIMX BEIISCTBAX, HX COCTaBe,
CTPOCHHHU, CBOMCTBAX M NMPUMEHCHHH, & TAKXKE€ O XHMHYECKUX PEaKIUIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKaHMWs AOMOJIHSAETCS B Kypcax 11 kimacca
dJIEMEHTAMH COJIEPKaHUs, UMEIOIMIMMU KyJIbTYPOJIOTHUYECKUM W MPUKIATHOU
XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT IOHHMAHHIO B3aMMOCBSI3M XUMHU C
JPYTUMHU HayKaMHu, PacKpbIBalOT €€ poJib B MO3HABATEJIbHON M MPAKTHYECKOU
JESTEHPHOCTH YETIOBEKa, CIOCOOCTBYIOT BOCIIMTAHHUIO YBAXKEHUS K TIPOIECCY
TBOpYECTBA B 00JACTH TEOPUM U MPAKTHUYECKUX MPUIOKEHUM XUMHUH,
ITOMOTAIOT BBITYCKHUKY OPHCHTHPOBATHCS B OOIIECTBEHHO W JUYHOCTHO
3HAYUMBIX TIpo0JIeMax, CBA3AHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATH
nHpopManMio0 W TPUMEHATh €€ IS TIONOJHEHUS 3HAHWW, pEIICHUS
MHTEJUICKTYaJbHBIX M JKCIEPUMEHTAJBbHBIX MCCIIEA0BATEIbCKUX 3a1ad. B
LIETIOM COJiep)KaHue y4eOHOro mpeamera «XUMHs» JaHHOTO YPOBHSI MU3Y4YEHUS
OpPHEHTHPOBAHO Ha (HOPMHUPOBAHHE Yy OOYYAIOIIUXCSI MHPOBO33PEHUECCKOU
OCHOBBI IJI1 TIOHUMaHUsS (PuiIocOPCKUX HIEH, TaKuX KakK: MaTepHaabHOe



€AMHCTBO HEOPraHWYeCKOro M OpPraHMYECKOro Mupa, OO0YyCIOBIEHHOCTb
CBOICTB BELIECTB HX COCTAaBOM U CTPOCHUEM, IO3HABAEMOCTb MPUPOIHBIX
SABJICHUM MYTEM DKCIEPUMEHTA U PELICHUS MNPOTUBOPEYMH MEXAY HOBBIMU
(akTaMM W TEOPETHMUYECKUMH MPEANOCHIIKAMH, OCO3HAHHME POJU XUMHUU B
pEIIeHUH SKOJOTMYEeCKUX mpobsieM, a Takke npobieM cOepexeHus
HSHEPreTUYECKUX PECYpCOB, CBHIPbs, CO3/IaHHUS HOBBIX TEXHOJOTUHA U
MaTepHuaoB.

B nmnnane pemienus 3amady  BOCHUTAHMS, pPa3BUTHS W COLMAIIA3AIMU
oOy4Yaromuxcs NPUHITHIE MPOrpaMMOM MO XMMHUM TOJIXOIbI K ONPEIEICHUIO
COllepKaHUsI W TOCTPOEHHUS TMpeAMeTa MNpeaycMaTpuBaOT (OPMHUPOBAHUE
YHUBEPCAJIbHBIX Y4YE€OHBIX JEHCTBUN, HUMEIOIMX 0a30BO€ 3HAauY€HUE A
pPa3IUYHBIX BHJIOB JICSTENLHOCTH: pEUIeHus MNpodiieM, MOMCKa, aHalu3a u
o0pabotku  uHpOpMALMK, HEOOXOIUMBIX I NPUOOPETeHHsS]  OMbITa
NPAKTUYECKOM W HCCIeoBaTEeIbCKON AESTENbHOCTH, 3aHUMAIOLIEH BakKHOE
MECTO B MO3HAHUH XUMHHU.

B mpakrtuke npenogaBaHusi XMMHHM Kak Ha yYpOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus, Tak W Ha YPOBHE cpeaHero oOmero oOpa3oBaHus, MpH
OTIPEJICTICHUH COJIePKATEIIbHON XapaKTEPUCTUKU LeJied M3yuyeHUs MpelIMeTa
HAIpaBJIICHUEM TMEPBOCTENICHHOW 3HAYMMOCTH TPAJUIIMOHHO TpPHU3HAETCSA
dbopMHUpOBaHME OCHOB XUMHUYECKOM HAyKM KakK o00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKON JAESTENIbHOCTH 4YEJIOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOAMYECKOW TOYKH 3pPEHUs TaKOu
NOJXOJ K ONpPENENCHUI0 IeJel H3ydeHus TMpeaMeTa SBISETCS BIIOJIHE
ONpaBAaHHBIM.

CornacHo JaHHOM TOYKE 3pEHUS TJIABHBIMU LIEJISIMU M3YYEHHS MpPEIMeETa
«Xumus» Ha 6a30BoM ypoBHE (11 KJ1.) SIBASIOTCS:

e (opmMupoBaHHe CHCTEMBbl XUMHMYECKMX 3HAaHUM Kak BaKHEUIIEH
COCTaBJISIFOIIEH E€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, B OCHOBE
KOTOpPO# JieKaT KIIIOUYeBble TMOHATHS, (yHIaMEHTaJbHbIE 3aKOHBI U
TEOPUH XHUMHH, OCBOCHHME S3blKa HAyKH, YCBOCHHUE MU TIOHHUMAaHUE
CYIITHOCTH JOCTYIHBIX OOOOIICHHII MHPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHUE C UCTOPHUEN UX Pa3BUTUS U CTAHOBJICHUS;

e (opmupoBaHue ¥ pa3BUTHE TMPEJACTABICHUNA O HAYYHBIX METOJax
MO3HAHUSI BEIIECTB M XWMHUYECKHX PEAKIMi, HEOOXOAUMBIX IS
NpUOOpETeHUsT yMEHUH OpHUEHTHPOBAaTHCA B MHPE BEIIECTB U
XUMUYECKUX SIBIICHUN, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U
TOBCEIHEBHOM JKHU3HU;

e Dpa3BUTHE YMEHUH M CHOCOOOB  JIEATENBHOCTH, CBSI3aHHBIX C
HaOMIOZIeHMEM U OOBSCHEHHEM  XMMHYECKOIO  JKCIIEPUMEHTA,
coOmroIeHneM TpaBuil 0€30MacHOr0 0OpaIeHus ¢ BEIECTBAMHU.

Hapsny c¢ »Tum, colepkarenbHas XapakTEepUCTHKa LeJled M 3aaad
U3Yy4YEeHHs MpEeAMETa B MPOrpaMMe MO XMMHMM yTOYHEHA U CKOPPEKTHpOBAaHa B
COOTBETCTBHM C HOBBIMH IPUOPUTETAMH B CHUCTEME CpPEIHEro OOIIEero
oOpazoBanus. CerosHs B MPENoAaBaHUM XUMHUH B OOJIbLICH cTeneHH OTAaETCs
NOpEeaNoYTeHHEe  MPAKTUYECKOM  KOMIIOHEHTE  COoJepKaHus  oOyueHwus,
OPUEHTUPOBAHHOW Ha TOATOTOBKY BBIIYCKHUKAa 00I1€00pa3oBaTeIbHOM
OpraHM3allu{, BIAJCIOUIET0 He Ha0OpoM 3HaHWM, a (YHKIUOHAIHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSMU aKTUBHOTO MOJTYYSHHS 3HAHUH
Y IPUMEHEHUS UX B PEaJbHOM KU3HU JJIs1 PEIICHHs] MPAKTHYECKHUX 3a/1ay.

B cBA3u C¢ 3TUM npu U3ydeHHM MpeaMeTa «XUMUsS» JTOMUHUPYIOLIEe
3HAYEHUE NPUOOPETAIOT TAKKE LIEIN U 3a7a4H, KaK:



ajganTtanus oOydJarouuxcs K YCJIOBUSIM JWHAMHUYHO Pa3BUBAIONIIETOCS
Mupa, (HOpPMUPOBAHUE HMHTEIUIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUIO, COTPYIHUYECTBY, CaMOCTOSITEIbHOMY  TIPUHSTHIO
IPAMOTHBIX PEIICHUM B KOHKPETHBIX >KU3HEHHBIX CHUTYaIMsIX, CBSI3aHHBIX C
BEILIECTBAMU U UX TPUMEHECHUEM;

dbopmupoBaHue y OOY4YArONIUXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETCHIMI), MMEIONIUX YHUBEPCAIbHOE 3HAYCHUE JJI Pa3IMYHBIX BUJIOB
NEATeNIbHOCTU:  pelleHus MmpooOsieM, TOWCKa, aHaliu3a U 00paboTKH
nHpopMany, HEOOXOAUMBIX JJISI TPUOOPETEHHUS OIbITa JEeSITEIbHOCTH,
KOTOpasi 3aHMMAeT BaAXKHOE MECTO B MO3HAHUM XUMHUH, a TAKXKE JJIST OLEHKHU C
MO3UIIMA  DKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB W
XUMHUYECKHUX MPOIIECCOB Ha OPTaHU3M YeJIOBEKA U MPUPOJIHYIO CPEY;

pa3BUTHE MO3HABATEIBLHBIX UHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPUECKUX
CrOCOOHOCTEM O0yYaromUXCs: CHOCOOHOCTU CaMOCTOSATENIBHO MPHOOpETaTh
HOBBIC 3HAHMUS IO XMMHUU B COOTBETCTBUU C JKU3HEHHBIMU MOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHbIE WH(OPMALIMOHHBIC TEXHOJOTHU [JIsi TOUCKA H
aHajgu3a y4eOHOM W HAay4YHO-TIOMYJSApHOW HWHOpMAIMK XUMHYECKOTO
COJICPKaHMS;

dbopmMupoBaHue # pa3BUTHE Yy OOYYAIOIMMXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHHS, HAONI0aTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH,
KOTOpble OCOOCHHO HEOOXOJMMBbI, B 4YAaCTHOCTH, IMPU ITUTAHUPOBAHUU U
IPOBECHUN XUMHUUECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOydaromuxcs YOeXKIEHHOCTH B TYMaHUCTUYECKOM
HAIPABJICHHOCTH XMMHH, €€ BAXKHOW POJU B PEIICHUU TJIOOATBHBIX MpoOseM
PaIMOHAILHOTO MPUPOJIONOJIB30BAHUS, TOTIOJHEHHUS YHEPTETUUECKUX PECYPCOB
U COXpaHEHUsI TMPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU
OEpeKHOTO OTHOIIEHHUS K TPUPOJE M CBOEMY 3JI0POBBIO, a TakKxKe
NPUOOPETEHUs OIbITa HWCIOJB30BaHUS TMOJYYSHHBIX 3HAHUM I TPUHSATHSA
IPaMOTHBIX PEIICHUN B CUTYalUsIX, CBA3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yueOHOM murane cpemHero oOmiero oOpa3oBaHHS MPEAMET «XHUMHS»
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHOW obOmactu «EctecTBeHHO-
HAy4YHBIE MPEIMETHIY.

OO6miee 4yucno 4YacoB, OTBEACHHBIX /I HM3yYCHHUS XUMUM, Ha 0a30BOM
YpOBHE CpeaHero oobmiero oopazoBanus, coctariseT B 11 kimacce — 34 gaca (1
yac B HEJIEIIIO).



COIEPKXAHUE OBYYEHUA
11 KVIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUU

XAMHUYECKHA DJIEMEHT. ATOM. Sapo artoma, H30TOIBI. OJIEKTPOHHAS
000J104Ka. DHEPreTUUECKUE YPOBHH, MOAYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d-
aneMeHTbl. OCOOEHHOCTH pacipeiesieHus 3JIEKTPOHOB 110 OPOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHAS KOHPUTYpaIHs aTOMOB.

[Tepuonnueckuit 3axkoH u Ilepuoaudeckas cuUcCTEMAa XUMHYECKHX
anemeHtoB J[. WM. MenneneeBa. CBf3b NEPUOAMYECKOTO 3aKOHA W
Ilepponnueckor cucrembl xuMudeckux dieMeHToB J[. WM. MenneneeBa ¢
COBPEMEHHOM TEOpUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMHYECKHUX DJIEMEHTOB U OOpa3yeMbIX UMHU MPOCTHIX U CIOKHBIX
BELIECTB IO rpynnaM M MepuojaM. 3HAYEHHUE IEPUOJUYECKOrO 3aKOHa B
Pa3BUTHU HAYKH.

Ctpoenue BeliecTBa. XHUMUYECKas CBSI3b. BHIbI XHMHUYECKON CBA3U
(koBaJIeHTHAsI HETIOJIAPHASI U TOJISIPHAS, HIOHHAS, MeTajInueckas ). MexaHu3Mbl
o0pa3oBaHUs KOBAJICHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH U JIOHOPHO-
akuentopHsiil). Bogopoanas cBa3b. BalleHTHOCTh. DIEKTPOOTPUIIATEIBHOCTD.
Crenenb okucneHus. IOHbI: KATHOHBI M AHUOHBI.

BemecTBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HUIBI  KPUCTAUIMYECKUX  PELIETOK.
3aBUCHMOCTH CBOMCTBA BEIIECTB OT THUIA KPUCTAIIIMYECKOU PELIETKH.

[TonaTHe 0 nucnepcHbIX cucremMax. VICTUHHBIE U KOJUIOUIHBIE PACTBOPHI.
MaccoBast 10JIs1 BeLlecTBa B paCTBOPE.

Knaccudukanus  HeopraHM4ecKUX  COEAMHEHHI. Howmenknarypa
HEOPraHWYECKUX BEILIECTB. ['€HeTHYecKasl CBS3b HEOPraHMYECKUX BEIIECTB,
IIPUHAJICKAIIMUX K PA3JIMYHBIM KJIACCAM.

Xumudeckas peakmusa. Knaccudukarus XUMHUYECKHX peakmuil B
HEOPraHUYECKON M OPraHUYeCKOM XMMHH. 3aKOH COXPAHEHHUs MacChl BEUIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU TP XUMUUYECKUX PEAKLIHAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3lW4YHBIX (DAKTOPOB.
OOpatumbie peaknuu. XUMHYECKoe paBHoBecwe. DakTopbl, BIUSIONIME Ha
COCTOsIHME XUMHUUYeCcKoro pasHosecus. [Ipunnun Jle [laTense.

OnexTponuTuyeckas auccoruanusi. CuibHbIE W CIa0ble DJIEKTPOJIUTHI.
Cpenla BOJHBIX pacTBOPOB BEIIECTB: KUCas, HEUTpaIbHas, IETOYHAs.

OKHUCIUTENIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUY.

DKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBPALICHUM:
nemoHcTpanus Tabmun «llepuogudeckas cucteMa XUMUYECKUX DJIEMEHTOB /.
N. MenneneeBay, u3ydeHue MoJielel KpUCTALTNYECKUX PEIIETOK, HAOIIOeHUE
W OINWCaHWE JEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OMBITOB (pa3joKeHUE
MEPOKCUAA BOAOPOJAa B MNPUCYTCTBUM KaTAIM3aTOpa, OIPEACIICHUE CPEAbI
pPacTBOPOB BEHIECTB C IIOMOLIBKO YHUBEPCAIBHOTO HWHAMKATOPA, PEaKLIUU
MOHHOTO OOMEHa), MPOBEACHUE MPAKTHUECKOW paboThl «BrusHue pa3audHbIX
($aKkTOpPOB Ha CKOPOCTh XUMHUECKON PEAKITUN.

Pacuérnbie 3anaum.



Pacy€Tel 1o ypaBHEHUsAM XUMHUYECKHX pPEaKUHUi, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUYETHI, pACUEThl C UCIOIb30BAHUEM IMOHATHUS «MaccoBas
JIOJIS BELIECTBAY.

Heoprannyeckass Xumus

Hemeramnel. Ilosmoxxenne HemeraiuioB B llepuonudeckon cucreme
xumuueckux sneMenToB J[. V1. MenpaeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB.
dusnyeckue CBOMCTBa HEMETAUIOB. AJUIOTPONUS HEMETaUIOB (Ha MpuMepe
KHCJIOpOJia, cephl, hochopa u yriepoaa).

XUMHUYECKHUE CBOMCTBA BAKHEUIIINX HEMETAIIIOB (TaJIOTEHOB, CEPHI, a30Ta,
docchopa, yriepoga U KpeMHHS) U UX  COEAUHEHHH  (OKCHUIOB,
KHUCIIOPOJICOAEPKAIINX KUCIOT, BOJIOPOJIHBIX COCTMHEHUH ).

[IprMeHeHne BaXKHENIIIUX HEMETAIIIIOB U UX COCIMHEHMUIA.

Mertamisl. [Tonoxenne metaiioB B [lepuoanueckoil cucteMe XUuMUYECKUX
sanementoB JI. M. MenneneeBa. OCOOEHHOCTH CTPOCHHUS AJIEKTPOHHBIX
o0osioyek atoMoB MeTasuioB. O0ue puznyeckue cBoiicTBa MeTamioB. CruiaBbl
METAJUIOB. DJIEKTPOXUMUYECKUIN ALl HATPSIKEHUN METaJJIOB.

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX METAJIOB (HATpUM, KaJIUi, KaJblHi,
MarHui, aJlOMUHUH, IIUHK, XPOM, KEJIe30, MEJIb) U X COSTUHCHUM.

OO61mue crocoObl Mmosy4eHust MeTasuioB. [IpuMeHeHne MeTamuioB B ObITY U
TEXHHUKE.

DKCIEPUMEHTAIBHBIE METOJbl M3Yy4YE€HHUS BEIIECTB M HUX MPEBPALLCHUN:
U3y4YeHHE KOJJIEKIUHU «MeTamibl ¥ CIUIaBbl», 00pa3oB HEMETAIOB, PEIlIeHHE
AKCTIIEPUMEHTAIBHBIX 3aJlay, HAOIIOJICHUE U OMUCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX  ONBITOB  (B3aUMOJACHCTBHME THAPOKCHIA  AJTIOMUHHS  C
pacTBOpaMy KHUCJIOT M IIEJIOYEH, KauyeCTBEHHbIE pEAKIWHW HA KAaTHUOHBI
METaJIJIOB).

Pacuérnble 3agaun.

Pacuéthl Macchl BemecTBa Wit 00bEMa Ta30B M0 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMHU BEIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU
OJIHO W3 BEUIECTB UMEET IPUMECH.

XUMHUSA U )KU3Hb

Ponbs xuMum B oGecrieueHr SKOJOTHUECKOMN, SHEPTEeTHICCKON M TTUIIEBON
06e30MacHOCTH, Pa3BUTHH MEAUIMHBL. [[OHATHE O Hay4YHBIX METOJIaX MO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpencraBnenus 00 OOMIMX HAYYHBIX TMPUHIHUINAX TPOMBIIUICHHOTO
MOJYYECHUS] BAKHEUIINX BEILECTB.

YenoBek B MHpE BEIIECTB M MATEPUAIOB: BAKHEHUIIHUE CTPOUTEIIbLHBIE
MaTepuaibl, KOHCTPYKLIHMOHHBIE MaTEpUANIbl, KpAacCKH, CTEKIJIO, KEpaMHKa,
MaTepUuaibl A 3JEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHUs ¥ 340pPOBBE YEIIOBEKA: ITpaBUiia HCIOJIB30BaHUS JIEKAPCTBEHHBIX
MpernaparoB, NpaBWiIa OE30MaCHOTO WCIOIB30BAHUS MPENapaToB OBITOBOM
XUMHH B IIOBCEHEBHOM KU3HH.

MeXnpeaMeTHbIE CBA3U.

Peanuzanusa MeXnpenMETHBIX CBSI3e MNpU HW3YyYEHHM OOmEed u
HEOpPraHW4YeCKOM XMMuU B 11 Kiacce OCyIIECTBISETCS 4Yepe3 HCMOJIb30BaHUE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATUH, TaK W MOHSITHH, SBISIOMIMXCS
CHUCTEMHBIMH ISl OTAEJBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.



OO61ue ecTeCTBEHHO-HAYYHBIC MTOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHaIW3, CHUHTE3, KiIaccu(UKalus, MNePUOJUIHOCTh, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJECIIUPOBAHUE, U3MEPEHNUE, SIBJICHHUE.

dusnka: mMarepus, SHEPIrUsA, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TON, PaJUuOAKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YPOBECHbD,
BEILIECTBO, TEJI0, OOBEM, arperaTHO€ COCTOSIHUE BEIIECTBA, (U3UUECKUE
BEJIMYMHBI U €IUHUILBI UX UBMEPEHHUS], CKOPOCTb.

buonorusi: kierka, opraHusM, -JKocucTeMa, Ouocdepa, Makpo- U
MHUKPOSJIEMEHTBI, BUTAMUHBI, OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpanbl, TOpPHBIE TMOPOJBI, IOJE3HBIE HMCKOIMAeMbIe,
TOIJIUBO, PECYPCHI.

TexHonorus: XHUMHAYECKast MPOMBIIIJIEHHOCTb, METaJUTYprus,
POU3BOACTBO CTPOUTENBHBIX MaTepHUasoB, CEJILCKOXO03SMCTBEHHOE
POU3BOJICTBO, MUIEeBast MIPOMBIIIJIEHHOCTb, dbapmaiieBTHYECKAS
MPOMBIIUIEHHOCTh, MTPOU3BOJCTBO KOCMETHUUYECKUX MPENApaToB, MPOU3BOJCTBO
KOHCTPYKIIMOHHBIX MaTepuaos, AIEKTPOHHAs MPOMBIIIEHHOCTb,
HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMBI 11O
XMMUN  HA  BA30OBOM  YPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOrpaMM CpeHero oOiiero oOpa3oBaHUsl (JIMYHOCTHBIM,
METanpeJMETHbIM UM MpeaMeTHbIM). HaydHO-MeToau4eckod OCHOBOM IS
pa3pa0OTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrPaMM CpPETHEro 0OIIero
00pa3oBaHUs SBISIETCS CUCTEMHO-IESITETLHOCTHBIN MOIXO0.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM MOJXOJO0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeaMeTa «XHUMHs» Ha YPOBHE CPEHETrO
oO11ero 00pa3oBaHusl BbIJIEIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HaHHE OOYYAIOUUMHCS POCCUUCKON T'PakIaHCKOW HMJICHTUYHOCTH —
TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPE/ICIICHUIO;

HaJIU4Yre MOTHBAIMK K 00YUYEHUIO;

I[eJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKIACHUW JUYHOCTH Ha
OCHOBE KJIFOUYEBBIX IICHHOCTEH M HMCTOPUUYECKUX TpaJAMIMK 0a30BOM HAyKU
XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIUXCs PYKOBOJICTBOBATHCS B CBOCH
JESATeTbHOCTH IIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKaMU, MPUCYIITUMHU IIEJTOCTHOM
CHUCTEME XMMHYECKOTO 00pa30BaHMUsI;

HAJIMYME TPABOCO3HAHUSA DKOJIOTMUECKOM KyIbTYphl M CIOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD )KU3HEHHBIE TIAHBI.

JIMYHOCTHBIE PE3YJbTATHl OCBOEHUS MPEAMETa «XHUMHS» TOCTUTAIOTCS B
€AMHCTBE YYEOHOM U BOCIMTATEIBHOM JIEATETBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMU, COIIMOKYJIbTYPHBIMU, IyXOBHO-HPAaBCTBEHHBIMU
[IEHHOCTSAMH U UJealaMi POCCUICKOTO IPaXKIaHCKOTO 00111eCTBa, MPUHSATHIMHU B
o0IIIecTBE HOPMaMH M TIPABHJIAMH TIOBEJICHHS, CIOCOOCTBYIOIIMMHE TPOIIeccaM
CaMOITO3HAHMS, CAaMOpPA3BUTHSI M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPAXKAIOT
c(hOpPMHPOBAHHOCTh ONBITA MMO3HABATEIBHOM M TPAKTUYECKON NEATETbHOCTH
0Oy4YaromuXcs MO peaau3aiuy TPUHIATHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIE
B YaCTH:

1) rpa:x1aHCKOTrO BOCIIMTAHMS .

OCO3HAaHMS  OOyYaIOIIMMHKCS CBOMX KOHCTUTYIHMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKECHUS K 3aKOHY U MIPABOMOPAIKY;

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUiIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JEATENBHOCTH NPHU CO3IaHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YICOHBIX M MIO3HABATEIIBHBIX 33144, BHIMOTHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY H
apryMEHTbI JPYTUX IPU aHAIU3€ PA3IMUHbIX BUJOB YUeOHOU JIEATEIIbHOCTH;

2) NaTPUOTHYECKOTr0 BOCIIMTAHMS .

LEHHOCTHOTO OTHOUIIEHHUS K HCTOPUYECKOMY U HAyYHOMY HaCIEIUIO
OTCUYSCTBEHHON XMMUH;

YBaXXEHUSI K MPOIECCY TBOPUECTBA B 00JIACTU TECOPUM U MPAKTUYECKOTO
MIPUMEHEHUSI XUMUHU, OCO3HAHUS TOTO, YTO JIOCTUKEHUS HAYKU €CTh Pe3yJbTat



JUINTENBHBIX HAOMIOJEHUM, KPOMOTIUBBIX H3KCIEPUMEHTAIBHBIX MOUCKOB,
MIOCTOSTHHOTO TPYy/a YYEHBIX U MPAKTUKOB,;

MHTEpECAa M TO3HABAaTEIbHBIX MOTHUBOB B IOJYYEHHHU M MOCIEAYIOLIEM
aHanu3e  MHPOpPMaMU O  MEPEAOBBIX  JOCTHXKEHHMSIX  COBPEMEHHOM
OTE€YECTBCHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHUS, ’TUUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH  OLICHMBATh CHUTYyallUH, CBSI3aHHBIE C XUMUYECKUMU
SBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPAIbHO -
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE MOBEJEHUE U MOCTYNKUA CBOMX TOBApHUIIEH ¢
MO3UIIMA HPABCTBEHHBIX W TPABOBBIX HOPM M OCO3HAHUE IOCJIECACTBUU ITHX
MOCTYTIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IIEHHOCTEeW 3J0poBOoro M 0Oe3omacHoro olpasza >KHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIICHUS! K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHus1 mpaBuil 0€30MacHOro OOpalleHusi C BEIIECTBAMU B OBITY,
MOBCEITHEBHOM JKMU3HU U B TPYJI0BOH JESTEIBHOCTH;

MOHUMAHUSI 1IEHHOCTH TIPAaBWJI WHIWBUAYAJbHOTO U KOJUIEKTUBHOTO
0e30MacHOr0 TMOBEACHUS B CUTYalUSX, YIPOXKAIOUIUX 3J0POBBI0 M KU3HU
JIIOEH;

OCO3HAHUS  TIOCICACTBUM W HENPUATUS  BPEIHBIX  IMPUBBIUCK
(ynoTpeOieHus alnKoroist, HAPKOTUKOB, KYpEHUs);

5) Tpya0oBOro BoCIMTAHMS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATENbCKOM
JEeSTENBHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPYECKOW M JPYTUX BUIAX
NEeATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B pEIICHUHM MPAKTHYECKUX 3a]ay
COIMAIbHOM HANPaBJIEHHOCTH (B paMKax CBOETO KJjlacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3YyYEeHHIO Tpodeccuil pa3nuyHoro poja, B
TOM YHCJIE HA OCHOBE IPUMEHEHHUS MPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TpyAy, JIOIAM Tpyda U pe3yJabTaram TpYyIdOBOH
NEeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBHAYAIbHOM TPACKTOPUH
oOpazoBanus, Oyaymied nmpodeccuu W peaausauu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB
1 TTOTpeOHOCTEH 00IIeCTBa;

6) 3K0/10rH4ecKOro BOCIIUTAHMA:

9KOJIOTMYECKH 11eJ1eCO00Pa3HOr0 OTHOLIECHMS K MPUPOAE, KaK HCTOUYHUKY
CYILIECTBOBAHHUS )KM3HU Ha 3€MJIE;

MOHMMAaHMS TJIOOAIBHOTO XapakTepa AKOJOTHYECKUX TpOoOJIeM, BIHSHUS
SKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOJTHON U COLIMAIBHOM CPEJIbl;

OCO3HAHUS HEOOXOJAMMOCTH HCIOIb30BaHUS JIOCTUKEHUW XUMHM JJIs
peIIeHIs BOIPOCOB PALOHAIBHOTO HPUPOOIONIB30BAHIS,

AKTUBHOTO HENPUSTUS JEHUCTBUI, NPUHOCIIIMX BpEl OKpPYXKarollei
MPUPOJIHON Cpelie, YMEHUS MPOTHO3UPOBATH HEOJArONPUSITHBIE SKOJIOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAIIATH UX;

HaJqu4usi PAa3BUTOrO0  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KYJbTYpPbl, OIbITA JAESITEIBHOCTH ASKOJOTHMYECKON HaINpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MU B MIO3HABATEJIBHON, KOMMYHUKAaTUBHOW U COLUAIBHOM



MPAKTUKE, CIOCOOHOCTH W YMEHUS AaKTUBHO TIPOTHUBOCTOSITH HICOJIOTHH
xemopoouwu;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECCTBEHHOM MPAKTHKY;

NOHMMAaHUS ClHenUPUKA XUMHH KaKk HayKd, OCO3HaHUSA e poiu B
(GopMUpPOBaHUHU PAIMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH LIEJIO0CTHOTO
MIPEJICTaBICHUS 00 OKPYKAIOIIEM MUpPE KaK O €UHCTBE MPUPOABI U YEIOBEKa, B
MO3HAHUH TIPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOoOJIeM COXpaHCHHS
MPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0COO0OW 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOMN
UBIIIM3AIMA: B €€ TYMAaHHCTUYECKOW HANpPaBICHHOCTH M BaXHOH POJH B
CO3/IaHMM HOBOW 0a3bl MaTepUANbHON KYJIbTYPHI, PEHICHUH TI00aTbHBIX
npoOJieM yCTOHYMBOTO Pa3BUTHS YEIOBEYECTBA — CBHIPHEBOM, SHEPTETHUECKOMH,
NUIIEBONH W  OSKOJOTMYEeCKOW Oe30macHOCTH, B Pa3BUTHH  MEAHIIMHEI,
00eCTeueHNH YCIIOBUH YCIIEITHOTO TPY/Ia M SKOJOTHYECKH KOM(POPTHON KU3HU
Ka)/IOTO 4JIeHa 00IIecTBa;

€CTECTBCHHO-HaYyYHOH TI'pPaMOTHOCTH: TIOHMMaHHUSl CYIIHOCTH METOJIOB
MO3HAHMSA, HUCIOJIB3YEeMBIX B  €CTECTBEHHBIX  HAayKaX, CIIOCOOHOCTH
UCTIOJh30BaTh IMOJIy4aeMble 3HAHHUS JUIS aHAIW3a W OOBSICHCHHS SIBICHUH
OKPYXKAIOIIEr0 MHUpPAa W TMPOHMCXOMSIIMX B HEM W3MCHCHHM, YMEHHUS JeNaTh
O00OCHOBaHHBIC 3aKJIOUYCHHS HAa OCHOBE HAYYHBIX (AKTOB M HMMEIOIIUXCS
JAHHBIX C IEJIBIO TIOJYYEHHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HWCIOJB30BaTh XUMHUYECKHE 3HAHUS IS
peleHust mpoOJieM B PeabHBIX JKU3HEHHBIX CUTYAIUSX;

MHTEpeca K TIO3HAHUIO U UCCIIeIOBATEILCKON TSI TeTbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HEMPEephIBHOMY OOpa3oBaHUIO U
caMo00pa3oBaHNIO, K AKTHBHOMY TIOJYyYEHHWIO HOBBIX 3HAHWUH IO XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEpeca K  OCOOCHHOCTSIM  TpylJa B  pa3IuyHbIX  cdepax
po¢eCCUOHATBHOMN JESITETLHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe PE3yIbTaThl OCBOCHHUS YYEOHOr0 TpenMeTa «XHUMHUS
Ha YPOBHE CpeIHEeTo 0011ero o0pa3oBaHus BKITIOYAIOT:

3HauUMMble s (GOPMHPOBAHUS ~ MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEKIUCIUIUIMHAPHbBIE (MeXTpeaMETHBIE) oOIeHayYHbIe MOHSATHS,
OTpakarolue IIeJIOCTHOCTh HAYYHOW KApTUHBI MHpa W CHEIU(UKY METO/IOB
MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEILECTBO,
SHEpPrus, SBJICHHUE, TPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEAOBaHUE, HAONIIOAEHUE, H3MEpPEHHE,
AKCHEPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIE yueOHbIe JNEeUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKAaTHBHBIE, PpETyJIATHBHBIE), oOecneuuBaronme (GopMUpPOBaHUE
(GYHKITMOHAIPHON TPAMOTHOCTH M COIMATLHON KOMIETSHITUN 00yJarOIINXCS;

CHOCOOHOCTD oOy4Jarommxcs UCIIO0JIb30BaTh OCBOCHHBIE
MEXKJIUCIUIUIMHAPHBIE, MHPOBO33PEHYECKUE 3HAHHUS U  YHUBEPCAJIbHBIC
yueOHbIe IEUCTBUS B O3HABATEIILHOU U COLIMAIBHOM MPAKTHKE.



MeTtanpeaMeTHbIE PE3YJbTaThl OTPAXKAIOT OBJIAJECHUE YHUBEPCATbHBIMU
y4eOHBIMM  TMO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JNEUCTBUSIMU.

OBjiajeHne  yYHUBEPCAJIBHBIMH  Y4eOHBIMH  MO3HABAaTEJIbHBIMH
AeCTBUAMM:

1) 6a30BbIe JTOrMUYeCKHe AeiCTBUS:

CaMOCTOSITeIbHO  (OPMYJIUPOBATH W aKTyallU3UpOBaTh  MpoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEeAEsATh LEIH JESITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTECPUU HX
JOCTUKEHUSI, COOTHOCUTHb PE3YyJbTaThl JESATEIbHOCTH C TOCTaBJICHHBIMU
LETSIMU;

UCIIOJIb30BaTh NIPU OCBOCHUU 3HAHUUM MPUEMBI JIOTUYECKOTO MBILIJICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKK MOHATHUH U YCTaHABIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TTOHSATHUS JI1 OOBICHEHUS OTACIbHBIX (PAaKTOB
1 SIBJICHUM,

BBLIOMpATh OCHOBAaHMS U KPUTEPUU IS KiIacCUUKAIMU BEIIECTB U
XUMUYECKUX PEaKIUi;

YCTaHABJIMBATh MNPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIY H3y4aeMbIMU
SIBJICHUSIMH,

CTPOUTH JIOTMYECKUE paCCYyX JeHUsS (MHIYKTHBHBIE, JCAYKTHBHBIE, IO
aQHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTU W TPOTHBOPEUHS B pacCMaTPUBACMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NpUMEHSATH B  MPOLIECCE TMO3HAHMS, HCIOJb3yeMble B  XHMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MpPeoOpa3oBbIBATH  MOJEIbHbBIC
OpE/ICTaBIIEHUsI — XUMHUYECKUHA 3HaK (CHMBOJ) DJJEMEHTa, XUMHUYecKas
dopMyna, ypaBHEHHE XHMHUUYECKOM pEAKIUU — TMPU PEHICHUH Y4eOHBIX
NO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATh HAa3BAaHHBIC MOJICIIbHbBIC
IPEACTABICHUS JIJIS1 BBIABICHUS XapaKTEPHBIX MPU3HAKOB U3YYaeMBbIX BEIIECTB
U XUMUYECKUX PEaKIUN.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUSI:

BJIAJ€Th OCHOBAMU METOJI0OB HAYYHOTO MO3HAHUS BEUIECTB U XUMUUYECKUX
peaKiuu;

dbopMynupoBaTh IeNIM M 3aJa4yd  HUCCIEIAOBAaHHS, HCIOJIb30BaTh
MIOCTABIICHHBIE U CaMOCTOSITEILHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KAaYECTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JJIA (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE
PaBUIILHOCTHU BBICKA3bIBAEMBIX CYKIEHUN;

BJIAJETh HAaBBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W TPOBEICHUS
VUYCHHUYECKHX OKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIONATh 3a
XOJIOM MpOILEcca, CaMOCTOSITEIbBHO  IPOTHO3UPOBATh  €ro  Pe3yJbTar,
dbopMmynupoBaTh O00OOIIEHUS U BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTU
PE3YNIBTATOB MCCIEAOBAHMSI, COCTABIATH OOOCHOBAHHBIA OTUET O MPOJICTaHHOM
pabore;

NprOOpETaTh OMBIT YYCHHUYECKOW WCCIIENOBATEIbCKOH H TPOSKTHON
JESTENBHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIHLHOMY
MOUCKY METOJIOB PEUICHUS MNPAKTUYECKUX 3a7ay, MPUMEHEHUIO Pa3IMYHbIX
METOJI0B O3HAHUSI.

3) pabora ¢ uHpopMaumeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX WHOOpMauu (Hay4IHO-
MONYJISIpHASL JIMTEpAaTypa XUMHUYECKOrO COJIEpkKaHUSA, CIPABOYHBIE MOCOOUS,
pecypebl IHTEpHETa), aHaTu3UpOBaTh HHPOPMAITUIO PA3TUYHBIX BUAOB U POpM



NpEJCTaBICHUs,  KPUTHYECKH  OICHHMBATh €€  JIOCTOBEPHOCTh M|
HENPOTHBOPEUYHUBOCTH;

(GbopMyIupOBaTH 3aMPOCHl M MPUMEHSITH PA3TMYHBIE METO/IbI IPU TTOUCKE H
orbope wuHPOpMAIK, HEOOXOIWMOHN MMl BBHIMOJIHEHHA YYEeOHBIX 3am1ad
OIPEIEIIEHHOTO TUIIA;

nproOpEeTaTh OMBIT UCTIOIB30BAaHUS MH(DOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3IINIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITETFHO ~ BHIOMpaTh ONTUMAIbHYIO (OpMy mpeacTaBICHUS
uHpopmaiu (cxemMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCTIOJh30BaTh HAYYHBIM S3bIK B KadecTBE CpEJACTBAa IMpH padoTe C
XUMUAYECKON WHPOpMAIUeil: MPUMEHATh MEXKIpPEAMETHbIE ((PU3NYECKHe U
MaTeMaTUYEeCKUE) 3HaKW W CHUMBOJBL,  (GopMynbl,  aOOpeBHATYpHI,
HOMEHKJIATYPY;

UCTIOJBh30BaTh M MPEOOpPa3OBBIBATh 3HAKOBO-CHMBOJIHMYECKHE CpPENICTBA
HaTJISAHOCTH.

OsgiiaieHHe YHUBEPCAJIBbHBIMU KOMMYHUKATHBHBIMY J1€ICTBUSIMH:

3a/1aBaTh BOIIPOCHI 1O CYIIECTBY OOCYXIaeMOW TEMbl B XOJIe AHMAaiora
W/WIIN TUCKYCCHH, BBICKa3bIBATh WICH, (POPMYIUPOBATH CBOM MPEIIOKCHHS
OTHOCHTEIFHO BBHITIOJTHEHHUSI MPEJIOKEHHOH 3a/1a4H;

BBICTYNATh C NIPE3CHTANNEH Pe3yJIbTaTOB MMO3HABATEIIFHON JEATEIHHOCTH,
MOJyYEHHBIX CAMOCTOSATEIBHO WM COBMECTHO CO CBEPCTHHKAMHU IIPH
BBIMIOJITHEHUN XUMHYECKOTO OKCIIEPUMEHTa, MPAKTHYEeCKOH paboThl 1Mo
MCCIICJIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, peaTH3aIlH YIeOHOTO MPOCKTA
(opMyaupOBaTH BBIBOJBI IO pe3yJibTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MyTEM
COIJIaCOBaHMS MO3ULUN B X0/1€ OOCYKACHHUSI U 0OMEHAa MHEHUSIMHU.

OsgilaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH AeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISITH CBOIO IO3HABATEIBHYIO
JEsITeIbHOCTh, ONpeneisis €€ Lead W 3aJauyd, KOHTPOJIUpPOBaTh U MO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBaTh MpeAJiaraéMblii aJlfOPUTM JEHCTBUM IpH
BBITIOJTHEHUW YYE€OHBIX M HCCIEAOBATENbCKUX 3a/ad, BbIOMpaTh Haubolee
3 PeKTUBHBIN CrIOCO0 MX pEIIeHUS ¢ Y4ETOM TOJYYCHHUS HOBBIX 3HAHHH O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYILECTBISITh  CAMOKOHTPOJIb CBOEH  JIEATENbHOCTM Ha  OCHOBE
caMOaHajIu3a U CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATBI

11 KIIACC

[IpeameTHBIe pe3yiabTaThl OCBOCHUS Kypca «OOmass u HeopraHWYecKas
XUMUSD OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TIPEJACTABICHUN: O XHUMHYCCKOW COCTABJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJU XMMHUH B TMO3HAHWM SIBJICHHM
npupoasl, B (HOPMUPOBAHUM MBIIUICHUS U  KYJIbTYpPbl JIMYHOCTH, €€
(YHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOJMMOM IJIs PEHICHUS MPAKTHUCCKHUX
3a7a4 U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MPUPOJTHOM Cpeie;

BJIAJICHUE CHUCTEMOW XMMHYECKHUX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIAralOIIUe MOHATHS (XUMHUYCCKHH 3JIEMEHT, aTOM, M30TOII, S-, P-, d-
3JIEKTPOHHBIE OpPOMTAIM aTOMOB, HOH, MOJIEKYJA, MOJb, MOJISIPHBIM OOBEM,



BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCICHUSA, XUMHUYECKas
CBs3b (KOBAJICHTHAs, MOHHAs, METAJUIMUECKas, BOJOPOHAS ), KpUCTALLTUYECKas
pEIIETKA, TUMBI XUMUYECKUX PEAKIUN, pACTBOP, ANEKTPOIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIINTUYECKAs IUCCOLMALUA, OKHCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKOW pPEaKIMKM, XMMUUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON AUCCOLManuu, nepuoanuecku 3axkon 1. . Menneneesa,
3aKOH COXPaHEHMSI MACChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBpAILCHUS
SHEPIUM MPU XUMHUUECKUX PEAKIIUIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUM SI3bIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHWS, JICKAIIME B OCHOBE ITOHMMAaHUA
NPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKUX SIBJICHUU, (HaKTOJIOTHUYECKUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, MOJIYyYCHHMH U O€30MacCHOM HCHOJIb30BAHUU
BOKHEUIIINX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTHYECKON JEATETbHOCTH
YEJI0BEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIISATH XapaKTEpPHbIC NMPU3HAKU MOHITHH,
yCTaHABJIMBATh MX B3aUMOCBA3b, HCIOJIB30BaTh COOTBETCTBYIOUIME MOHSITHUA
IIPU ONMCAHUY HEOPTraHMYECKUX BEIIECTB U UX MPEBPALICHU;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMUUYECKYI0 CUMBOJIMKY IS
cocTaBieHus (OpMYyJ BEHIECTB H ypaBHEHUNM XMUMHUYECKUX PEAKIUH,
cucremarnueckyro HoMmeHknatypy (IUPAC) wu TpuBuanbHBIC Ha3BaHUS
OTJICJIbHBIX HEOPTaHUYECKHUX BEIIECTB (yrapHbIil ra3, yriaeKUCIbIA Ta3, aMMHUaK,
raméHasi u3BeCTh, HEral€Has U3BeCTh, MUThEBAsI CO/la, TUPUT U JIPYTHUE);

chOpMUPOBAHHOCTh YMEHUW OMNPENENATh BAJICHTHOCTh M  CTEICHb
OKUCJICHUS XUMUUYECKHUX DJIEMEHTOB B COCJIMHEHUSIX PA3JIMYHOTO COCTaBa, BU/I
XUMHYECKOW CBS3M (KOBAJCHTHAsl, MOHHAs, MeETa/NIMYecKas, BOJOPOJHAs) B
COCIMHEHUAX, THUIl KPUCTAJUIMYECKOM PpEIIETKM KOHKPETHOTO BEIIECTBA
(aToMHas1, MOJIEKyJISIpHAsA, MOHHAS, METAJUIMUECKasi), XapaKTep Cpe/ibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh yMEeHUM yCTaHABJIMBATh NPUHAIIEKHOCTD
HEOpPraHMYECKUX BEIIECTB MO MX COCTaBY K OIpPEAeNIEHHOMY KiacCy/TpyIie
COeMHEHUN (MPOCThIE BEHIECTBA — METaUIbl M HEMEeTasUlbl, OKCHIBI,

OCHOBaHHUS, KUCJIOThI, aM(pOTEPHBIE TUIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHMM PACKPBHIBATh CMBICI MEPUOIUIECKOTO 3aKOHA
J. WM. MenngeneeBa W JAEMOHCTPUPOBATh €ro CHCTEMATU3UPYIOIIYIO,
O0OBSICHUTEIBHYIO U MPOTHOCTHYECKYIO (DYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMHYECKUX 3JieMeHTOB 1—4 mnepuonoB Ilepuoguyeckoid cuUCTEMbI
XHUMHYeCcKuX 3yieMeHToB J[. M. MeHneneeBa, MCIONB3ys MOHATHS «s-, P-, d-
ANEKTPOHHBIE  OpPOUTAIMN, «QHEPreTUYECKUE  YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTM MW3MEHEHHUS CBOWCTB XUMHYECKHX OJJIEMEHTOB M HX
COEMHEHUH MO IepuojaM U rpymnmnam llepuoanueckoi cUCTEMbl XUMHYECKHUX
anemenToB 1. 1. MeHneneenBa;

chOpMHPOBAHHOCTh YMEHHH XapaKTepus3oBaTh (OMUCHIBATH) 0OIIHE
XUMHYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB pPa3IMYHBIX KJIACCOB,
MOATBEPKIATH CYIIECTBOBAHUE T'€HETUUYECKOM CBSI3M MEXIAY HEOPraHUYECKUMHU
BEIIECTBAMU C IMIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTH YMEHUS KIIACCH(PUITUPOBATH XUMUIECKUE PEAKIIUH TIO
Pa3IMYHBIM IPU3HAKaM (YUCIY U COCTaBY PEarupyrollnX BEIIECTB, TEIJIOBOMY
s dekTy peakun, I3MCHEHHIO CTEIICHeH OKHCIICHUS AJIEMEHTOB, 00paTUMOCTH
peaKIny, y4acTUIO KaTaJInu3aTopa);



c(hOpMUPOBAHHOCTh YMEHHI COCTAaBISATh YPABHEHUSI PEAKIIUN pa3IMUHBIX
TUIIOB, TIOJIHBIE W COKpAaIIEHHBIE YypaBHEHHUS peakIuid HOHHOrO OOMEHa,
YUYUTBIBAsE YCIOBUS, IPU KOTOPBIX ATH PEAKIMU UAYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHN TIPOBOJUTH PEAKIMH, MOITBEPKIAIOIINE
KaueCTBEHHBIH COCTAaB PA3JIMUYHBIX HEOPraHWYECKUX BEIECTB, PACIO3HABATH
OMBITHBIM ~ MYTEM  HOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpaX
HEOPTraHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUM PACKpPBIBATh CYIIHOCTh OKHCIUTEIbHO-
BOCCTAHOBUTEJIPHBIX PEAKIM IMOCPEJCTBOM COCTaBJICHHUS] 3JIEKTPOHHOTO
OanaHca ATUX peaKIuii;

chOpMUPOBAHHOCTh  yMEHUW  OOBACHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKOW PpEeaKIUU OT Pa3Iu4HbBIX (PAKTOPOB; XapakTep CMEIICHUs
XUMHUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3JACHCTBUS (TTPUHITUII
Jle lllaTenwe);

c(hOpMUPOBAHHOCTh YMEHHH XapakTEpPU30BaTh XUMUUYECKHUE MPOIIECCHI,
JIeXKaIue B OCHOBE MTPOMBIIIJIEHHOTO TIOJTYUYeHHUSI CEPHOU KHUCIIOThI, aMMHaKa, a
Takke c(HOPMUPOBAHHOCTh MPEACTABICHUM 00 OOLIMX HAYYHBIX MPUHITUIIAX U
AKOJIOTUYECKUX MPOoOIeMax XUMHUYECKOT0 TPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUYMCICHUS C UCIOJIH30BAHHEM
MIOHSITUSL «MAacCOBasl JIOJIsI BEIIECTBA B PACTBOPE», O0BEMHBIX OTHOIICHHUH Ta30B
npyu  XUMHUYECKUX pEeaKIusiX, MacChl BellecTBa WM 00bEMa Ta30B IO
U3BECTHOMY KOJHWYECTBY BEIIECTBA, Macce WM O00BEMY OJHOrO0 U3
Y4acTBYIOIIMX B PEAKIMU BEIIECTB, TEIUIOBOTO 3((deKTa peakiuu Ha OCHOBE
3aKOHOB COXPAaHEHUSI MAaCChl BEIIECTB, IIPEBPAIICHUS M COXpaHEHUsI DHEPTUH;

chOpMUPOBAaHHOCTh ~ YMEHHMH  COOJIONAaTh  MpaBuia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M W Ja0opaTOpHBIM O0OpYJAOBaHHUEM, a TaKKe IpaBHIIa
oOpalleHus ¢ BeleCTBaMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHHIO
Ja00PAaTOPHBIX XUMUUECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUU IUTAHUPOBATh M BBITIONHATH XUMHUYECKHMA
IKCTIEPUMEHT (pa310’KeHUE TIEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUHU KaTaIM3aTOPa,
OTPENICNICHHE CpPEIbl PacTBOPOB BEIIECTB C IOMOIIBI0 YHHBEPCATHLHOTO
WHIUKATOpa, BIUSHHE Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XHMHYECKOU
peaKIuy, peakiud HOHHOTO OOMEHa, KauyeCTBEHHBIC pEaKIMu Ha CyJbdar-,
KapOoHaT- W  XJOPWA-aHWMOHBI, HAa  KAaTHOH  AaMMOHHS,  PCIICHHE
OKCIEPUMEHTAIBHBIX 33a7ad 10 TeMaMm «Mertamiel» u  «Hemertamnb») B
COOTBETCTBUHM C TIpaBWJIaMH TEXHUKA OC€30MaCHOCTH TMpU OOpaIieHuu ¢
BEIIECTBAMU H J1a0OpaTOpHBIM OOOPYAOBaHUEM, MPEACTABIATh PE3YyJIbTATHI
XUMHYECKOTO JIKCIIEPUMEHTa B (hopMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpMHUPOBAHHOCTh YMEHHA KPUTUYECKH AHAIW3UPOBATH XUMHUYECKYIO
uH(pOpMAINIO, TONYyYaeMyl) M3 pa3HbIX HCTOYHHKOB (CpEICTBA MaCCOBOM
KOMMYHUKalu, MHTEpHET U IpyTHX);

chOpMHUPOBAHHOCT, ~YMEHUH  COONIOAATh TMpaBWiIa  AKOJIOTHYECKU
1€JIeCO00Pa3HOTO TIOBEACHHS B OBITY W TPYJAOBOM MESITEIBHOCTH B IETSAX
COXpaHEHHMsI CBOETO 3/I0POBbS M OKPYKAIOLIEH MPUPOJHON Cpeabl, OCO3HABATDH
OMAacHOCTh BO3JECUCTBUSI HA >KUBbIE OPraHU3MbI OMNPEACIIEHHBIX BELIECTB,
noHnumass cmbicn mokazatens I[IJIK, moscHAT Ha mnpumepax CHocoObI
YMEHBILICHUS] W MPEJOTBPAllleHUs] UX BPEIHOrO0 BO3JEHUCTBUS HAa OPraHU3M
YEJI0BEKa;



JUTsI OOYYaIOIINUXCS ¢ OTPAaHUYCHHBIMHA BO3MOYKHOCTSIMH 37I0POBBSI: YMCHHE
MPUMEHSTh 3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METOZaX IMO3HAHHUS BEIIECTB U
XUMHUYECKUX SBICHUM;

Ui CIENBIX W CIa0OBUASIIMX OOYYaIONIUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy o6Oo3HaueHuit JI. bpaitng s 3anucu
XUMUYECKHUX dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

11 KIIACC
HaumenoBauue KoanuyecTBO 4acoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
Pa3ie/ioB U TEM KoHTpoJbHbIE IIpakTH4eckue
n/n Bceero o0pa3oBaTe/ibHbIE PeCypChl
nporpamMmbl padoTbI padoThI
Paszgea 1. Teopernueckne 0CHOBbI XUMHH
Crpoenue aToMOB.
[Tepuonnueckuii
3aKOH B
Ilepuoanuecka
1.1 proteckad 3 https://m.edsoo.ru/7f41837c
cucrema
XUMHAYECKUX
anemenToB 1. 1.
Meuneneena
CrpoeHue BelecTna.
1.2 MHuoroo6pasue 4 https://m.edsoo.ru/7f41837c
BEIIIECTB
XUMHYECKHE
1.3 6 1 1 https://m.edsoo.ru/7f41837c
peakuu
Hroro mmo pasneny 13
Pa3nen 2. Heopranuveckasi Xumust
2.1 MeTamie 1 https://m.edso00.ru/7f41837¢c
2.2 Hemeramnis 9 1 1 https://m.edso0.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

CBs3b
HEOPraHUYECKHUX H

2.3 2 https://m.edsoo.ru/7f41837c
OpraHNYECKUX
BEILIECTB
Hroro no pazneny 17 https://m.edsoo0.ru/7f41837c
Pazgen 3. Xumus u sKu3HbL
3.1 XUMUSA U KA3HD 4 https://m.edsoo.ru/7f41837c
Hroro no pazneny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IHOYPOYHOE IIVIAHUPOBAHHUE

11 KJIACC
Ne KoauuecTBO YacoB Jara
DJIeKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoka Bceer Kourpoububl | IIpakTHyecku | H3y4eHH
o0pa3oBaTe/ibHbIE PecypcChl
1 i) e padoThl e paboThI Al
XUMHYECKHUH DJIEMEHT. https://lesson.academy-

1 AToM. DiieKTpoHHAas 1 content.myschool.edu.ru/lesson/20b1df2
KOH(UTYpaIs aTOMOB e-6ce4-435b-b6dc-5155d30a45¢fa
[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

https://lesson.academy-
XUMHUYECKHX dJIeMeHTOB JI.
2 1 content.myschool.edu.ru/lesson/e7d488
W. MenneneeBa, ux cBsA3b C
. . 81-055d-49da-a49c-7375c3d033e9
COBPEMEHHOU TeOopHeil
CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMHYECKUX
DJIEMEHTOB U UX COEeTUHECHUHN
10 TPYIIaM U MEePUOJIaM.

3 3Ha4YeHUE MEPUOIUYECKOTO 1
3aKOHA U CUCTEMEI
XHUMHYECKUX DJIEMEHTOB
.. MeHaeneeBa B
Pa3BUTUHU HAYKU

4 Crpoenue BemiecTna. 1 https://lesson.academy-

XuMH4YeCcKas CBA3b, €€ BUIBL, content.myschool.edu.ru/lesson/e7d488




MeXaHU3MBbI 00pa30BaHUs
KOBAJICHTHOW CBSI3H.
Bopoponnas cBsi3b

81-055d-49da-a49¢-7375c3d033e9

BanenTtHocCTb.
DNEeKTPOOTPULIATEIIBEHOCTb.
CrerneHb OKUCIICHHUS.
BemectBa MoJIeKyIsIpHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

[Tonatne o agucnepcHBIX
cucreMmax. VIcTHHHEIE 1
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas 101 BEIIecTBa B
pacTtBope

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHMYeCKUX
coequHeHui. I eneTnueckas
CBSI3b HEOPraHUYECKUX
BEILIECTB, PA3IMYHBIX
KJIaCCOB

Knaccuduxkanus
XMUMHYCCKUX PEaKIIUi B
HEOPraHWYECKOM U
OpPraHMYECKON XUMUHU.
3aK0H COXpaHEHHs MacChl
BEIIECTB; 3aKOH COXPaHEHUS
Y TIPEBPAIICHUS SHEPTUU

https://lesson.academy-
content.myschool.edu.ru/lesson/756372
22-d397-4b1a-810a-cc7bca9e8alc




IIpHU XUMHUYCCKUX PCAKIUAX

CKOpOCTb peaxIuiu.
OOpaTumble peakiuu.
XHUMHUYECKOE PAaBHOBECUE

https://lesson.academy-
content.myschool.edu.ru/lesson/fOcb5de
f-307e-4575-89d0-86041b603655

10

[IpakTueckas padora Ne 1.
«BnusiHue pa3au4HbIX
(hakTOpOB HA CKOPOCTH
XUMHAYECKON PEAKIIUN»

11

DIIEKTPOJIUTHYECKAS
nuccormanus. Ilorsrue o
BOJIOPOJTHOM ITOKa3aree
(pH) pactBopa. Peakiuu
noHHOTO oOMeHa. ['uaponus
OpraHUYECKHUX U
HEOPraHUYECKHUX BEIECTB

https://lesson.academy-
content.myschool.edu.ru/lesson/0e41e5
68-0a2b-4605-bb92-35d1ab69f9ba

12

OKHCIIUTEIIHEHO-
BOCCTaHOBUTEILHEIE
peakuuu. [lonstue 06
AJIEKTPOJIN3E PACIIJIAaBOB U
pPacTBOPOB coJjieit

https://lesson.academy-
content.myschool.edu.ru/lesson/8f219ce
f-7a8a-44d5-b58a-b3d1b2eeb237

13

KounTponsnas pabora mo
pasneny «Teoperndeckue
OCHOBBI XUMUI

14

Meramibl, UX MOJOKEHUE B
IIepuoanueckoii cucreme
XUMHUYECKUX 3JIEMEHTOB /.

https://lesson.academy-
content.myschool.edu.ru/lesson/a0d5bd
16-683e-4ale-8073-70c604e9c862




N. Menpneneesa u
0COOEHHOCTH CTPOCHHSI

aroMoB. O0mne puznyeckne

CBOMCTBa METAJJIOB

15

CruiaBbl METAJIJIOB.
DNEeKTPOXUMHUYECKUHN PSiTT
HaIpsHKEHUH METaJUIOB

16

XuMHUYeCKHe CBOMCTBA
BaYKHEHIITNX METAJJIOB
(HATpUiA, KM, KAJIBITHA,
MarHuii, aJloMUHUN) U UX
COCIUHCHHI

https://lesson.academy-
content.myschool.edu.ru/lesson/e7ff816
2-0d4d-40f8-b9f7-422¢3e710750

17

XUMHYECKHE CBOMCTBA
XpoMa, MeJT U UX
COEOUHEHUN

18

XUMHYECKHE CBOUCTBA
LIMHKA, JKeJie3a U UX
COECUHEHUN

19

[TpakTrueckast pabota Ne 2.
"Pemenue
AKCIIEPUMEHTAJIbHBIX 337124
1o Teme «MeTaiutei»"

https://lesson.academy-
content.myschool.edu.ru/lesson/6545ec4
4-34c5-43f6-826b-a648d7d6fef7

20

HeMeTaJ'IJ'ILI, HUX IMOJIOKCHUC

B [Iepuoanueckont cucreme
XMUMHUECKUX 71eMEHTOB /I,
N. Menneneesa u

https://lesson.academy-
content.myschool.edu.ru/lesson/2390b8
3e-a935-4c96-bd3a-25f26d9c1139




0COOEHHOCTH CTPOCHHUS
aTOMOB

21

du3nyecKue CBOMCTBA
HEMETAJIJIOB. AJIOTPOIIHUS
HEMETAJIJIOB (Ha MpUMepe
KHCIIOpoJia, cepbl, hocdhopa
U yrieposa)

https://lesson.academy-
content.myschool.edu.ru/lesson/cfb70c3
7-2784-4c66-be05-b0966dffb673

22

XUMHYECKHE CBOUCTBA
raJIOT€HOB, CEPHI U UX
COEeIUHEHUN

23

XUMHYECKHE CBOMCTBA
azoTta, pocdopa u ux
COEIUHEHUN

24

XUMHYECKHE CBOMCTBA
yriiepoia, KpeMHHS U X
COEIUHEHUN

25

[IpumeneHne BaxxHEUIINX
HEMETAJIJIOB U UX
COEUHEHUN

26

O06006111eHNE U
cHCTeMaTu3amys 3HaHu| 110
TeMe «HemeTamib.
Brraucnenus mo
YPaBHEHUSIM XUMUYECKUX
peakuun u
TEPMOXUMHUYECKUE PACUETHI




27

[Tpaktuyeckas padora Ne 3.
«Pemmenme
AKCIIEPUMEHTAIBHBIX 3374
o teme "Hemeramn"»

https://lesson.academy-
content.myschool.edu.ru/lesson/7c19b0
ba-7815-4db3-86f4-d0ac5b740b3b

28

KonTposabHas padora no
TeMaMm «MeTauib» U
«Hemeranne»/Beepoccuiick
as mpoBepoyHasi paboTa

29

Heopraanueckue u
OpraHUYeCcKHe KUCIIOTHI.
Heoprannueckue u
OpraHMyYecKre OCHOBaHUS

https://lesson.academy-
content.myschool.edu.ru/lesson/35c2be5
9-f1c6-46c6-910c-46a0576d6924

30

AmdoTepHbIe
HEOPraHUYECKHUE U
OpraHUYECKUE COCTMHEHUSI.
I'enernueckas CBA3b
HEOPraHMYeCKUX 1
OPraHUYECKUX BEIIECTB

https://lesson.academy-
content.myschool.edu.ru/lesson/46b429
e4-931c-43fb-a2ba-be9eObbeddef

31

Poib xumuu B oOecrieueHrN
9KOJIOTHYECKOH,
SHEPTreTUYECKON U MUIIEBOM
0€301acCHOCTH, Pa3BUTHHU
MEIUIIUHEI

32

[IpencraBnenust 06 oOmUX
HAYYHBIX TPUHITUITAX
MIPOMBIIIITIEHHOTO
MOJTyYeHUS] BaXKHEHIIINX

https://lesson.academy-
content.myschool.edu.ru/lesson/f599955
7-18c8-4853-83a0-588bf830407a




BCIICCTB

Yenosek B MUpE BELIECTB U

33 1
MaTepuasoB
https://lesson.academy-
34 XHMHMA U 300pOBbE YEIIOBEKA 1 content.myschool.edu.ru/lesson/b8e4d6
57-2cc7-4860-8583-9f76edc8a59f
OBIIEE KOJIMYECTBO YACOB 34

10 [TPOTPAMME




YUYEBHO-METOANYECKOE OBECIIEUEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
* Xumus, 11 knacce/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A. AxkumonepHoe o0miectBo «3narenbeTBo

«HpOCBCI_HeHI/IC»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
. Hacronpnas kuura yunrtens, 11 knace. (IM'abpuensn O.C., Octpoymon U.I'., Cnaakos C.A)
. KontponbHeie 3aganus no xumuu. 11 kmacc.

. [Toco6ue mo nabopaTOpHBIM U MPAKTUYECKUM paboTaMm 1o xumuu. 11 kiacc.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
bub6mnorexa IIOK






