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HOSACHUTEJIBHAS 3AITMCKA

[Iporpamma 1o XMMUU Ha yPOBHE CpeaHero odIero oopazoBanus paspaboTaHa Ha OCHOBE
DenepanbHOro 3aKkoHa oT 29.12.2012 Ne 273-03 «O06 obpazosanuu B Poccuiickoii @eneparumy,
TpeOOBaHUH K pe3yIbTaTaM OCBOSHHSI OCHOBHOUM 00pa30BaTeIbHOM MPOTrPaMMbI CPETHEr0 O0IIero
obpazosanust (OOIT COQO), npeacraBieHHbix B DenepanbHOM  TOCYIAPCTBEHHOM
obpazoBatenpHOM crannapre COQO, ¢ yuérom KoHuenumu npenopaBaHusi yueOHOro mpeamera
«Xumust» B 00pazoBaTeIbHBIX OpraHu3anusx Poccuiickoii @enepariiu, peaau3yroimnux OCHOBHbBIE
oOpasoBaTesIbHbIE MPOrPaMMBbI, 1 OCHOBHBIX MOJOKEHUH «CTpaTernu pa3BUTHSI BOCIIMTAHHS B
Poccwiickoit @enepanun Ha nepuon 1o 2025 roga» (Pacnopspxenne [Ipasurenscrsa PD ot 29.05.
2015 Ne 996 - p.).

OcHOBY mOAXOmOB K pa3paboTke MporpaMMbl MO XHMHH, K ONpPEACICHHIO OOIei
cTpaTteruy 0Oy4UeHHs], BOCIIUTAHHUS U Pa3BUTUSI OOyHarOIUXCsl CPEACTBAMHU y4eOHOTrO mpeaMeTa
«Xumusy mast 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTABMJIM KOHLICNITYQJIbHBIE TTOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILENIeH, COAEpXKAaHUs, Pe3yJbTaTOB OOY4YEeHUs U
TpeOOBaHUI K YPOBHIO TIOATOTOBKH BbIITy CKHHKOB.

Xumuueckoe o0pasoBaHUE, TOJIy4aeMO€ BBITYCKHMKAaMU 00meoOpa3oBaTebHON
OpraHu3aLM, SBJSIETCS HEOThEMJIEMOH 4acThl0 HX oOpasoBaHHOCTH. OHO  CIIYKUT
3aBEPIIAOIINM 3TAlOM PEAJU3alUNd HAa COOTBETCTBYIOIIEM €My 0Oa30BOM YPOBHE KIIFOUYEBBIX
LIEHHOCTEH, MPUCYLIHNX LIEJIOCTHOH CHCTEME XMIMUYECKOTro 00pa30BaHusl. ITH LEHHOCTH KacatTCs
MO3HAHUS 3aKOHOB MPUPOABI, (HOPMHUPOBAHUS MHPOBO33PEHHS M OOIIEH KyJbTYPBl YEJIOBEKa, a
TaKXXe 5KOJOrMYeCKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3JI0OPOBBIO M IMPHPOIHOH Cpere.
Peanmusyercss xumudeckoe oOpa3oBaHue OOy4YaIOIUXCS HA YPOBHE CpeaHero o0Imero
00pa3zoBaHUsI CPEACTBAMHU Y4eOHOTO mpenMeTa « XUMUSY, COIepiKaHue U MOCTPOEHHE KOTOPOro
OIpeneNieHbl B TMPOrpaMMe MO XUMHH C yU4ETOM CrHeun(UKd HAyKH XUMHH, €€ 3HAYCHUs B
MO3HAHUH TPUPOABI U B MAaTEPUAIBbHOHN JKM3HU OOIIECTBA, a TAKXKE C YYETOM OOINMX LeNed U
NPUHIHIOB, XapaKTePH3YIOIINX COBPEMEHHOE COCTOSIHHE€ CHCTEMbI CpemHero oOmero
obpasoBanust B Poccuiickoit @enepannu.

XuMUsI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0COOYIO POJib B COBPEMEHHON
LUBIJIM3ALMH, B CO3MaHUU HOBOH 0a3bl MaTrepwaibHOH KyibTypbl. OHAa BHOCHUT CBOH BKJIaJ B
(bopMHUpOBaHHE PALIIOHAIBHOTO HAYYHOTO MBIILIEHHS], B CO3JAHHUE LIEJIOCTHOTO MPEICTABICHUS
00 OKpy’KaroLIeM MUPE KaK O AMHCTBE MPUPOJIBI U YEJIOBEKA, KOTOPOE POPMHUPYETCsl B XMMUH Ha
OCHOBE MOHMMAaHHUsl BEIECTBEHHOIO COCTaBa OKPYXKAIOIIEero MHpa, OCO3HAHUs B3aHMOCBSI3U
MEXIy CTPOSHHEM BELIECTB, UX CBOWCTBAMH U BO3MOXXHBIMH 00JIaCTSMU PUMEHEHUSI.

TecHo B3aMMONEHCTBYSl C JAPYTHMH €CTECTBEHHBIMH HAyKaMH, XUMHS CTaja
HEOTBbEMJIEMOHM YacTbI0O MHPOBOH KyJIbTYpPhI, HEOOXOIMMBIM YCJIOBHEM YCIELIHOTO Tpyna Hu
JKU3HHU KakKOoro wieHa obmecTBa. COBpeMEeHHAass XMMHUsSI KaK HayKa CO3HMIATeNbHAsl, KaK HayKa
BBICOKMX TEXHOJIOTMH HAmNpaBJeHa HA pPelleHHe IJIOOANbHBIX MPOOJIeM YCTOWYHBOIO Pa3BUTHUS
YeJIOBEYECTBA — CHIPbEBOM, SJHEPTETUYECKOM, MUIIIEBOM, SKOJIOTHYECKOM OE30MaCHOCTH U OXPaHbI
310pPOBBA.

B coortBerctBMM ¢ OOmMMMH LEISIMH M NMPUHLMNAMH CPEAHEro olmero obpa3oBaHUs
conep:kanue npeamera « Xumus» (10—11 knaccel, 6a30BbIi YPOBEHb H3YUEHUS) OPHEHTUPOBAHO
MPEUMYIIEeCTBEHHO Ha OOMIEKYJBTYPHYK) MOATOTOBKY OOYYAIOIIHMXCS, HEOOXOIUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCIEIIHOrO BKJIIOYEHUS B JKH3Hb COLIUYMA,
MPOIOJIKEHUST O0PA30BaHMS B PA3JIMYHBIX O0JIACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEHA.

CocraBnsiroliuMu  penmera «XUMEs» SBIISIIOTCST 0a30Bble Kypebl — «OpraHudeckas
xumus» 1 «O01mast 1 HeOpraHM4YecKasi XUMHUS», OCHOBHBIM KOMITOHEHTOM COZI€PIKaHUSI KOTOPBIX
SIBJISTEOTCST OCHOBBI 0A30BOM HAYKH: CUCTEMa 3HAHUH MO HEOPTAaHUUECKOH XUMHH (C BKIIIOUEHUEM
3HaHUH K3 O0MLIEH XUMUH) I OpraHUIeCKOi XxuMun. PopMuUpoOBaHHUE JAHHOH CHCTEMBbI 3HAHHH MTPH
U3yUYSHHH NpeaMeTa 00eCeuynBaeT BO3SMOKHOCTh PACCMOTPEHHUSI BCETO MHOTO0O0OpasHst BEIECTB
Ha OCHOBE OOILINX MOHSATHUH, 3aKOHOB U TEOPUI XUMHH.



Crtpykrypa comepxkanus Kypcos — «Opranudeckast xumusi» u «OO01ast 1 HeopraHudecKas
XUMHsD» c(hOpMUpPOBaHA B MPOrpaMMe MO XUMHUHM HA OCHOBE CHCTEMHOTO MOAXOAA K M3YYEHHIO
yueOHOro Martepuana u OOYCJOBJIEHa HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHHMHA Ha
ONpeAeNEHHBIX TEOPETHUECKUX YPOBHSX. Tak, B Kypce OpPraHMYeCKONl XHUMHHU BelIecTBa
paccMaTpUBAIOTCSl Ha YPOBHE KJIACCUYECKOH TEOpUU CTPOEHHUS OpPraHMYeCKUX COEAUHEHMH, a
TAaK)K€ HAa YPOBHE CTEPEOXUMUYECKHUX M DJEKTPOHHBIX MPENCTaBIEHUM O CTPOCHUU BELIECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce€ BELIECTBAX MAKOTCS B Pa3BUTUU — OT YIVIEBOIOPOIOB O
CJIOKHBIX OHOJIOTHYECKH aKTUBHBIX COCOUHEHHMH. B Kypce OpraHM4YecKol XMMHU IOJNy4ar0T
pasBuTHe CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOrO 0O0IIero oOpa3oBaHUs MEPBOHAYAIbHBIC
NPEACTABICHUS O XUMHUYECKOHN CBS3U, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBHCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHUS], O XUMUYECKON PEeaKL1u.

ITon HOBBIM yrjIOM 3peHHs B NpeaMmere «XUMHUs» 0a30BOr0 YPOBHS PacCMaTpHUBAETCS
U3yUYEHHBII HA YPOBHE OCHOBHOro o0mero o0pa3oBaHHMs TEOPETHUECKUH Marepuans u
(bakTONOTHUECKUE CBEACHHS O BEINECTBAX M XMMHYECKOW peakuuu. Tak, B HaCTHOCTH, B Kypce
«O0mas 1 HeopraHM4YecKas XUMHsD» OOYYArOIIMMCS MPENOCTaBISIETCS BO3MOXKHOCTb OCO3HATH
3HAYEHHE MEPUOTUYECKOr0 3aKOHA C OOINETEOPEeTHUECKUX M METOAOJIOIMYECKUX MO3MLUH,
riyO)ke TMOHATh HMCTOPHUYECKOE HM3MEHEHHEe (YHKIMH 3TOro 3akoHa — OT obobmaromed mo
OOBSICHSIIOIIEH U MTPOTHO3UPYIOTIEH.

Enunas cucrema 3HaHUN O BAXKHEHIINX BELIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHUH, a TAaK)Ke O XUMUYECKUX PEaKLMsIX, UX CYIIHOCTHU U 3aKOHOMEPHOCTSX MPOTEKaHUs
nononHsieTcss B kypcax 10 wm 11  kjaccoB sieMeHTaMHM  COAEPIKaHUS, HWMEIOLIUMU
KyJbTYPOJOTHYECKH M MPHUKIAJAHON XapakTep. IJTH 3HAHHUS CIOCOOCTBYIOT IOHMMAHHIO
B3aMMOCBSI3M XHMHUU C JPYTMMHM HayKaMM, PacKpblBalOT €€ poJib B II03HABATENbHOM W
NPAKTUYECKON NEATENIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHHTAHHIO YBAXKEHHS K IPOLIECCY
TBOPYECTBA B OOJACTH TEOPUHU U MPAKTUYECKUX NMPUIOKEHUH XMMHHU, TOMOTAIOT BBITYCKHHUKY
OPUEHTUPOBATHCS B OOIMECTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIMBATh MH(POPMALMIO M NPUMEHATh €€ I MMONOJHEHUS 3HAHUH, peIIeHus
UHTEJJIEKTYaJIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIEA0BaTeIbCKUX 3anad. B nenom copepxkaHue
yueOHOro npeamera « XMMEs» JaHHOTO YPOBHS M3Y4YEHHsI OPHEHTUPOBAHO Ha (popMupoBaHue y
00y4arImuxcss MUPOBO33PEHUYECKON OCHOBBI Uil MOHUMaHUS GHIOCOPCKUX HIeH, TaKuX Kak:
MaTepHajbHOE €IUHCTBO HEOPTaHUYECKOTO M OPraHUYeCKOro MHpa, OOYCIIOBICHHOCTb CBOWCTB
BEILIECTB UX COCTABOM U CTPOEHHEM, TO3HABAEMOCTb IPUPOAHBIX SIBJICHUM MTyTEM SKCIIEpUMEHTA
U pPEUIeHHUs MPOTUBOPEUMH MeEXIy HOBBIMU (DaKTaMM M TEOPETHUECKUMH MPEANOChUIKAMH,
OCO3HaHHWE POJIM XUMHUHU B PEIIEHHH 3KOJOTMYECKUX MPoOsieM, a Takke mpodieM cOepekeHus
SHEPreTUYeCKUX PECypCOoB, ChIPbsl, CO3aHUs HOBBIX TEXHOJOTHI U MaTEepUaJIOB.

B mnane pemieHus 3amad BOCHHMTAHHS, PAa3BUTHA W COLMAJIHM3ALMU  OOYYarOIUXCS
NPUHATBIE TMPOTrpaMMON MO XUMHH TOAXONbI K OIpeNeNeHHI0 COAEpKaHUs M IOCTPOEHUS
npeaMera MpeayCcMaTpuBaOT (HOPMHUPOBAHUE YHHBEPCAJIBHBIX YUE€OHBIX NEHCTBUN, MMEIOLINX
0a30BOe 3HAYCHHE IS PA3JINYHBIX BHIOB JIESTEIbHOCTH: PEIIeHus mpodieM, MOUCKa, aHaIn3a U
oOpabotku wuHpopMarmy, HEOOXOOUMBIX JJsi MPHOOPETEHUs] ONbITa NPAKTUYECKOH U
HCCJIEZIOBATENbCKON NeATeNbHOCTH, 3aHUMAIOIeN BaXKHOE MECTO B IO3HAHUHU XUMUU.

B mpaktuke npenonaBaHus XUMUH KaK Ha YPOBHE OCHOBHOTO 0011er0 00pa3oBaHusl, TaK U
Ha ypOBHE CpeHero odmero o0pa3oBaHus, PH ONPENEICHUN COAEPIKATEIbHON XapaKTePUCTUKU
Lened u3yueHus IMpeaMeTa HalpaBjieHUeM [EepPBOCTENEHHOW 3HAYMMOCTH TPagUuLMOHHO
npusHaércss (opMHpPOBaHHWE OCHOB XHMHYECKOH Hayku Kak o00JacTh COBPEMEHHOIo
€CTeCTBO3HAHUs, MPAKTUUECKON eATEIbHOCTH YeJIOBEKA U KaK OJHOrO U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOMMYECKOW TOYKH 3PEHUS TaKOH IMOAXOA K OMNPEIACICHHUIO LeNield H3ydeHUs
IIpeaMeTa sIBJIIETCS BIIOJIHE ONPABIAHHBIM.

CornacHO faHHON TOYKE 3PEHUs TMABHBIMM LEISIMHU HM3Yy4eHUs IpenMera « XuUMHUs» Ha
6azoom yposHe (10 —11 kJ1.) SABASHOTCS:



e (dopMHupOBaHHE CHCTEMbl XHUMHYECKHX 3HAHWN KaK BaKHEHINEW COCTaBJISIOIIEH
€CTeCTBEHHO-HAYYHONH KapTHHBI MHpA, B OCHOBE KOTOPOW JIEKAT KJFOUEBbIE MOHATHS,
(byHIaMeHTaIbHbIE 3aKOHBI U TEOPUM XUMHH, OCBOCHHUE SI3bIKa HAYKU, YCBOCHHE U TIOHUMaHHE
CYIIHOCTU JOCTYITHBIX 00OOIIEHNI MUPOBO33PEHYECKOrO XapakTepa, O3HAKOMIIEHHE C UCTOpHEH
WX Pa3BHUTHUS U CTAHOBJICHUSI,

e (HOpMUPOBAHHE U PA3BUTHE MPEICTABJIECHUH O HAYYHBIX METONIAX MO3HAHMS BEIIECTB U
XUMHUYECKUX PEeaKIHii, HeOOXOMUMBIX I MPUOOPETeHHs] YMEHUN OPUEHTHPOBATHCS B MHPE
BEIECTB U XUMHUECKUX SIBJICHUH, UMEIOIINUX MECTO B IIPUPOJIE, B IPAKTUUECKOH U MOBCEIHEBHOMN
KU3HH,

® pa3BUTHE YMEHHMHA M CHOCOOOB MAEATEJIbHOCTH, CBA3aHHBIX C HAOMOIEHHEM U
OOBSICHEHHEM XUMHYECKOTO SKCIEPUMEHTa, COOIIOASeHHEM MpaBml Oe30MacHOro odpalieHus ¢
BEIECTBAMH.

Hapsiny ¢ aTiM, conepskaTenbHasi XapaKTEpPUCTHKA LeNel 1 3a1a4 N3yUeHHs IIPeIMETa B
IPOrpaMMe 1Mo XMMHU YTOYHEHA 1 CKOPPEKTHPOBAHA B COOTBETCTBHH C HOBBIMHU NMPHOPUTETAMHU B
cucteMme cpeanero oodiero oopasosanus. CerofHsi B MpenoaBaHuN XUMHUU B OOJIbIIEN CTENEHU
OTAAETCS MPEANOYTEHHE MPAKTUIECKON KOMIIOHEHTE COAep KaHus OOyUYeHHsI, OpPUEHTHPOBAHHON
Ha TIOATOTOBKY BBIMYCKHHKA 00IIe00pa30BaTeNbHON OpraHU3alMH, BIAACIOIIEro He Habopom
3HaHUH, a (PYHKIMOHANIBbHOW TPAMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHHUSIMH AKTUBHOTO
MOJTyYEHUS] 3HAHUH U MPUMEHEHHSI UX B PeajIbHON KU3HU JJIsl PELIeHUs] MPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3THM Tmpu u3ydeHUW mpenMera «XUMHS» TOMHHHUPYIOIIEe 3HAYECHUE
npuoOpETarOT TaKKe LN U 33Ja49H, KaK:

amanTtaims  OOy4YarOIIMXCsl K  YCJOBUSIM ~ JMHAMUYHO  pa3BUBAIOLIETOCS  MHPA,
(opMHUpOBaHHE HMHTEIUIEKTYAIbHO PAa3BUTOH JIMYHOCTH, TOTOBOM K €amMooOpa3oBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEJIbHOMY TMPHHATHIO TPAMOTHBIX PELUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHUEM;

dopmupoBaHre y OOYYAOIIMXCSl KJIFOUYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHIA),
UMEIOIUX YHUBEPCAIbHOE 3HAUCHUE I PA3IMYHBIX BUOB JESITEIBbHOCTH: PEUICHHs podieM,
nowicka, aHamm3a u 00paboTkm WHPOPMAIMH, HEOOXOOUMBIX i TPHOOPETEHHUsS OIbITa
IEATEIbHOCTH, KOTOpasi 3aHUMAeT Ba)KHOE MECTO B TO3HAHHUHM XMMHH, a TaKXKe JJIST OLEHKH C
MO3HMLIUI 3KOJIOTHUYECKOH O€30MaCHOCTH XapaKTepa BIUSHHS BEIECTB M XUMHUECKUX MMPOLIECCOB
Ha OPTaHM3M Y€JIOBEKA U IPUPOIHYIO CPeny;

Pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, NHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
00y4arImuxcs: CHOCOOHOCTH CaMOCTOSTEIBHO MNPHOOPETaTh HOBbIE 3HAHUS IO XUMHHU B
COOTBETCTBUH C )KM3HEHHBIMU MOTPEOHOCTSAMH, UCTIONB30BATh COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUH JUUTsl TIOUCKA M aHAIN3a yueOHOH 1 HayYHO-TOMyJIIpHOH HH(OPMAIIUH XUMHUYECKOTO
coepIKaHus,

(dbopmMupoBaHUE U Pa3BUTHE Y OOYHAFOIIUXCSI ACCOLMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HaOJIIOIATENIbHOCTH, COOpPAaHHOCTH, aKKypPaTHOCTH, KOTOpble OCOOEHHO HEOOXOOUMBI, B
YaCTHOCTH, NPH TUTAHUPOBAHUH U TIPOBEJEHUH XUMHUYECKOT0O SKCIIEPHMEHTA;

BOCIIUTaHHE Y OOYyYaroImuXcst yOEKNEHHOCTH B T'YMAHHCTHYECKOH HAampaBJIEHHOCTH
XUMHH, €€ Ba)XHOW pONM B  pemleHHd DIo0ambHBIX  NpoOJIeM  PalMOHAIBHOTO
NPUPOAOIIOIB30BAHUS, TOMOJHEHNUSI HHEPTeTUUYECKUX PECYypCOB M COXPAHEHHUs MPUPOTHOTO
PaBHOBECHSI, OCO3HAHUST HEOOXOAUMOCTH OEPEeKHOTO OTHOIIEHHS K TPUPOIE U CBOEMY 37I0POBBIO,
a Tak:ke MPUOOPETEHHs ONbITA MCIIOIB30BAHMS MMOJYYEHHBIX 3HAHUH ISl IPUHSITHS TPAMOTHBIX
pelIeHui B CUTYaIUsIX, CBI3aHHBIX ¢ XUMHUUECKUMH SIBIEHUSIMU.

CBSI3b C PABOUYEM MIPOT'PAMMOM BOCIIMTAHUSA IIKOJIBI



Peanm3anmss BOCIIUTATENBHOTO MOTEHIMANA YPOKOB XMMHHU (YPOUHOH HESTEIbHOCTH,
AyAUTOPHBIX 3aHATHH B paMKaX MAaKCHMaJbHO JOMyCTHMMOH y4ueOHOW  Harpys3ku)
NpeayCMaTpHUBAET:

- MAaKCHMAaJbHOE HCIOJIb30BAHNUE BOCIUTATEIBHBIX BO3MOXKHOCTEH COIEpIKaHUS YPOKOB
i GOpMHUpPOBaHUS Y OOYHAIOLIMXCS POCCHICKUX TPAJAMLIMOHHBIX JTYXOBHO-HPABCTBEHHBIX H
COLIMOKYJIBTYPHBIX ~ LIEHHOCTEH, POCCHHCKOTO HUCTOPUYECKOrO CO3HAHUS HAa  OCHOBE
UCTOPUYECKOrO MPOCBELIEHHS, MOAOOpP COOTBETCTBYIOIIETO COIEPIKAHUS YPOKOB, 3aIaHHIA,
BCTIIOMOTATEIbHBIX MAaTEPHAIIOB, MPOOJIEMHBIX CUTyaLUi ISl 00CY KICHUI;

- BKJIFOUCHHE B COAEPIKAHUE YPOKOB LIEJIEBBIX OPHEHTUPOB PE3YJIBTATOB BOCITUTAHUS, UX
yueT B ONpPEeAESICHUH BOCIIUTATEIbHBIX 33]1a4 YPOKOB, 3aHITHH;

- BBIOOP METOZOB, METOAMK, TEXHOJOTUH, OKa3bIBAIOIIUX BOCIUTATEIBHOE BO3CHCTBIE
Ha JIMYHOCTh B COOTBETCTBHM C BOCITUTATEJBbHBIM HICAJIOM, LEJbI0 M 33aa4aMd BOCIHTAHUS,
LIEJICBBIMA OPUEHTHPAMHU PE3YJIbTATOB BOCIHTAHUS, PEATU3ALHIO MPHOPUTETa BOCIIUTAHHUSA B
y4eOHOU NesITeNIbHOCTH,

- IPUBJICYEHUE BHUMAHUS OOYYAIOLTNXCS K IEHHOCTHOMY aCIEKTy U3y4aeMbIX Ha YpPOKax
MPEIMETOB, SIBIEHUH U COOBITHI, MHUIIMUPOBAHUE OOCYKICHHI, BLICKA3bIBAHUI CBOETO MHEHWUS,
BBIPAOOTKH CBOETO JJMYHOCTHOT'O OTHOLIEHHS K U3y4aeMbIM COOBITHSM, SIBJICHUSIM, JIIIAM,

- TpPUMEHEHHWE WHTEPAKTHBHBIX (opM y4eOHOH paboThl — HHTEIUIEKTYaJIbHBIX,
CTUMYJIUPYIOIIUX TTO3HABATEIBHYI) MOTHBALMIO, WIPOBBIX METOAMK, AMCKYCCHH, MAOLINX
BO3MOKHOCTh MPHOOPECTH OMBIT BENEHUs KOHCTPYKTUBHOIO IHAJIOra; IPYNIoOBOH paboTsl,
KOTOpasi YYUT CTPOHUTh OTHOIICHHUS U AEHCTBOBATH B KOMAaHZE, CIIOCOOCTBYET Pa3BHUTHIO
KPUTUYECKOTO MBIIIJICHNUS,

- noOyskaeHue OOy4aromuxcs cOoON0IaTh HOPMBI MOBEACHUS, TpPaBUjia OOIIEHUS CO
CBEpCTHHKAMHM M TI€JArOrM4eCKMMH PaOOTHUKAMH, COOTBETCTBYIOLIHE VKJIAany IIKOJBI,
YCTaHOBJIEHUE U MOAIEPKKY 10OpOKeIaTeIbHON aTMOChephI,

- OpTaHM3aLMI0 HACTABHUYECTBA MOTUBUPOBAHHBIX U 3PYAHPOBAHHBIX OOYHYAIOLINXCS HAM
HEYCIEBAOIUMH  OHOKJIACCHUKAMM, B TOM 4YHCIE C OCOObIMH 0Opa3oBaTebHBIMU
noTpeOHOCTSIMH, Jarouero OOy4YaroIMMCs COLMAIBHO 3HAYMMBIH ONBIT COTPYAHHYECTBA U
B3aUMHOM IOMOIIIH,

- VHULOUUPOBAHME U TMOJAEPIKKY HCCIENOBATEIBCKOW MAEATENIbHOCTH O0YyYaroIuXCs,
IUIAHUPOBAHME M BBINOJIHEHHWE WHAWBHAYAIbHBIX M TPYIIIOBBIX IMPOEKTOB BOCIUTATEIBHON
HATPaBJICHHOCTH.

PesynbraTel enuHCTBA Y4eOHOW U BOCIIUTATENBHON NEATENBHOCTH OTPAKEHBI B pasene
paboueil mporpammsl «JIMUHOCTHBIE pe3ysNbTaThl U3y4eHHs yueOHOro mpeaMera «XUMHs» Ha
YPOBHE OCHOBHOTO 001ero oOpa3oBaHUs.

MECTO YYEBHOT O IPEJIMETA «XUMHWsA» B YUEBHOM ILUIAHE

B cucreme ol0mero oOpasoBanust «XUMHUS» SBISIETCS O0S3aTENbHBIM — Y4eOHBIM
NPEeIMETOM, KOTOPBIH BXOAMT B COCTaB mnpenMeTHOH obnactu «EcTecTBeHHO-HAy4YHBIC
PEIMEThD».

Cpoxk ocoenust padoueii mporpammer: 10-11 kmaccsl, 2 roga

KonudecTBo yacos B yueOHOM TutaHe Ha m3y4deHue npenmera (34 yueOHble Henenm)

Kmace KonuuectBo 4acoB B HEOEIIO KomuuecTBo 4acoB B roxn
10 kmacc 1 34
11 kmacc 1 34
Bcero 68




COAEP/KAHUE OBYYEHUA
10 KUJIACC

OPTAHNYECKASA XUMUA

Teopernueckne 0CHOBBI OPraHUYeCKOil XUMHH

IIpeamer opraHndeckoil XUMHU: €€ BO3HUKHOBEHHUE, pa3BUTHE U 3HAa4U€HHE B MOJIyUEHUU HOBBIX BELIECTB U MaTepuasioB. Teopus cTpoeHHs
opranudeckux coenuHeHuit A. M. bytieposa, e€ ocHoBHble monokeHus1. CTpyKTypHBIE (OPMYJIbl OPraHUYECKUX BEINecTB. | OMOJOrus, M30MepHs.
XuMuyeckas CBsI3b B OpraHUUECKUX COEJUHEHUSIX — OJJMHAPHbIE U KPATHbIE CBA3H.

[IpencraBnenne o kiacCUPUKaIMKA OPraHUYECKHX BemecTB. HoMeHKnaTypa OpraHn4ecKkux COSAMHEHUH (CHCTeMaTHYecKas) U TPUBUAJIbHbBIE
HA3BaHUS BAXKHEWUIINX MPEICTABUTEIIEH KJIACCOB OPTaHUYECKHUX BELIECTB.

DKCIEePUMEHTAIbHBIE METOABI M3YYEHHUS BEIECTB U MX NPEBPALICHNN: O3HAKOMIIEHHE ¢ 00pa3aMyu OPraHUYeCKHUX BEIIECTB U MaTepHallaMH Ha
UX OCHOBE, MOZICTIMPOBAHNE MOJIEKYJI OPTaHMUECKHX BEIECTB, HAOMI0ACHNE U ONUCAHUE IEMOHCTPALIMOHHBIX OMBITOB TIO MPEBPAIIEHUIO OPraHMYECKUX
BEIIECTB NP HarpeBaHuH (TUIaBjeHue, OOyriIMBaHUE  TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKH psii. MeTaH v 3TaH — MPOCTEHIINE PEACTABUTEIH AJIKAHOB: (PU3NUECKHE U XMMUYECKHE CBOICTBA
(peaxiuy 3aMeIIeHNsT U TOPEHUsT), HAXOXKIEHIE B IPUPOJIE, OIyYCHHE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHIA Psii. DTUIICH U MPOMIIEH — MPOCTEHIINE PENCTABUTENHN aJIKEHOB: (PU3NYECKUE U XUMUYECKHE
CBOWCTBA (peaKMU THAPUPOBAHUS, TAJIOTEHUPOBAHUS, THIPATALINH, OKHCICHHS U MIOJMMEPU3ALIIHI ), IOJyYeHHE U TPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u merunbyranueH-1,3: cTpoeHHe, BaKHEHIINE XUMHYECKHE CBOWCTBA (peakiuus mojuMmepusauuu). IlomyueHue
CHUHTETHUYECKOI0 KayuyKa 1 Pe3UHbI.

AJNKUHBI. COCTaB M OCOOEHHOCTH CTPOEHUs], TOMOJIOTHUECKUH psA. ALETUIIEH — MPOCTEHINNI NpencTaBUTeNb aJKWHOB. COCTaB, CTPOEHHE,
dusnyeckne U XUMHUECKHE CBOMCTBA (Peaky MIPUPOBAHNS, TAJIOT€HUPOBAHNS, THAPATALNHN, TOPEHHUS), TOJyIEHIE U TPUMEHEHHE.

Apenbl. benson: coctaB, crpoeHue, (u3MUeCKHe M XHUMHYECKHE CBOWMCTBA (PEaKUMM TaJOTCHUPOBAHHMS W HUTPOBAHHS), IMONyYeHHE U
npuMeHeHue. 1onyon: cocmas, cmpoenue, usuyecKkue u Xumuyeckue ceolcmea (peakyuu 2ano2eHUPOSAHUA U HUMPOBANUSL), NOTYYEeHUe U NPUMEHEHIE.
Tokcn4HOCTB apeHOB. I eHeTudeckas CBA3b MEXAY YIJIE€BOAOPOAAMHU, MPUHANJIEKAINMY K PAa3JIUYHBIM KJIACCAM.

[IpuponHbie UCTOYHHUKH yriieBonoponoB. Ilpuponnslil ra3 u nomytHele HeTsHbIE ra3bl. HedThb n €€ mpoucxoxnenne. CrocoOwl nepepaboTku
He(TH: MMeperoHkKa, KPeKHHT (TepMUYECKUH, KaTaIuTHYecKui), muponus. [Ipoaykrel nepepadbotku He(TH, NX MPUMEHEHNE B MPOMBIIIIEHHOCTH U B
ObITy. KaMeHHBIH yroib U IPOXyKTHI €ro nepepadoTKH.

DKCIePUMEHTAIbHBIE METO/IbI U3yUEHHSI BEIECTB M UX MPEBPALICHUN: O3HAKOMIIEHHE ¢ 00pa3iaMH IIACTMACC, Kay4yKOB M PE3UHBI, KOJIEKIHH
«HedTp» 1 «Yr0ompy, MOIENNpOBaHIE MOJIEKYJT YTIIEBOAOPOAOB U TAJIOTEHONPON3BOIHBIX, IPOBEICHNE NPAKTUIECKON PabOTHI: MONyYSHHE STHIIEHA U
WU3Y4E€HUE €ro CBOMCTB.

Pacuérnble 3amaun.




Brrucnenus o ypaBHEHUIO XUMUYECKOH peakuu (Macchl, 00bEéMa, KOJIMYECTBA HCXOJHOTO BELIECTBA WIIM MTPOAYKTA PEAKLIUU 1O U3BECTHBIM
Macce, 00bEMY, KOTMYECTBY OJTHOTO U3 UCXOMHBIX BEIECTB WM MTPOAYKTOB PEAKIINH).

Kucnopoacoaep:kamue opranu4eckne coeJHHEHUsI

[IpenenbHbIE OMHOATOMHBIE CITUPTHL. METAHON U 3TAHOJ. CTPOECHUE, PU3NUECKHE U XUMUUECKHE CBOHCTBA (PEaKLIUU C AKTUBHBIMH METaJUIAMH,
rajloreHOBOJIOPOJAMH, TOPEHHE), PUMEHEeHHe. BomoponHbie CBA3M MEXAY MOJIEKYJIaMH CHHUPTOB. JleficTBue MeTaHONa M 3TaHOJA Ha OpPTraHU3M
YeJIOBeKa.

MHOroaToMHbIE CIUPTHI. JTUJICHIJIMKOJIDb U TIUIEPUH: CTPOeHHE, (pu3mdeckne W XMMHYECKHE CBOMCTBA (B3aMMOIEHCTBHE CO INEIOYHBIMU
MeTaJulaMH, Ka4eCTBEHHAs pEaKLHsi HA MHOrOaTOMHbIE CITUpPTHI). JleficTBre Ha opranu3M 4yenoseka. [ [puMeHeHne TiunepuHa U STUICHTITHKOIS.

@DeHou: CTpOECHNE MOJIEKYIIBI, (PU3n4YecKue 1 XUMUIeckne cBoicTa. TokcnaHocTh henona. [Ipumenenne gpeHomna.

Anpnerunpl u kemownsi. DOpMaNbAETHI, aleTalbACTHI. CTPOEHHUe, (QHU3NUECKHe M XHUMHUYECKHE CBOWCTBA (PEaKUUU OKUCICHUS U
BOCCTaHOBJICHHUSI, KAUECTBEHHBIE PEAKIINH), TOJyYSHHE U PUMEHEHHE.

OnHOOCHOBHBIE TIpenebHble KapOOHOBBIE KUCIOTHI. MypaBbUHAs M YKCyCHAasl KHCJOTBHI. CTpOEHHe, (PU3MUYecCKHe M XUMHUYECKHE CBOHCTBA
(cBoiicTBa, oOmme ISl Kjlacca KHCIIOT, peakuus 3TepuduKanym), moinyueHne u npuMeHeHne. CTeapuHOBast M OJIEMHOBAsK KUCIIOTHI KaK MPENCTaBUTENN
BBICHINX KapOOHOBBIX KHCJIOT. MbljIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE NeiCTBIE.

Crnoxnble >pUpbl KaKk NPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['muponmms cnokHbIx 3¢upos. Xupel. ['maponus skupos. IIpuMeHeHHe KHUpPOB.
buonoruueckas ponib KUPOB.

YrieBoabl: COCTaB, KJIaCCU(UKAIMA yIIIEeBOAOB (MOHO-, TU- U ToJMcaxapuabl). [ moko3a — mpocTeimunii MOHOCaxapuI: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIbI, (PU3NUECKHE U XMMHUYECKHE CBOHCTBA (B3aumMonelicTeue ¢ ruapokcunoM mean(ll), okucienne aMmmuadHbeIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OPOKEHHUE TIIF0OKO3BI), HAXOXKIEHHE B IPUPOAE, TPUMEHEHNE, Onoorndeckast poib. @otocuHTe3. PPyKTO3a KaK H30MEP TIIFOKO3BL.

Kpaxman n nemmoso3a kak npupomHble nojguMepsl. CTpoeHHe Kpaxmaia M LEJUTFONIo3bl. DH3HUecKHe M XMMHYECKHE CBOMCTBAa Kpaxmalna
(TMApONHN3, KAUECTBEHHAS PEAKIIUS C HOJIOM).

DKCIEepUMEHTAIbHBIE METOABI U3YUEHHs BELIECTB M UX NMPEBPAIICHUIN: NpOoBeneHre, HaOMI0IeHne U OMUCAHNE IEMOHCTPALIMOHHBIX OIBITOB!
rOpEeHUe CIIPTOB, KAUECTBEHHBIEC PEAKIINU OJJHOATOMHBIX CITUPTOB (OKUCIEeHHE 3TaHona okcuaoM Menu(1l)), MHOroaTOMHBIX CITUPTOB (B3aUMOEHCTBHE
rimepuna ¢ ruapokcunom menu(ll)), anmpaernaos (OKUCIeHHEe aMMUAYHBIM pacTBopoM okcuaa cepedpa(l) u rugpokcunom meau(1l), B3aumonericTeue
KpaxMasa ¢ HOJIOM), IPOBEIAEHHE MPAKTUIECKOH paboThl: CBOHCTBA PacTBOPA YKCYCHOH KHCIIOTHI.

Pacuérnble 3anaun.

Brrucnenus o ypaBHEHUIO XUMUYECKOH peakuuu (Maccel, 00bEéMa, KOJIMYECTBA UCXOJHOTO BELIECTBA MIIM MTPOAYKTA PEAKLUHU MO U3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOMHBIX BEIECTB WM MPOAYKTOB PEAKIINH).

A3zoTcoaeprkalne OpraHu4ecKue COSNNHEHMS.

AMHHOKHCIIOTBI KaK aM(OTEpHbIe OpraHNYecKue coenrHeHus. Pu3nyeckre 1 XUMUYECKHEe CBOWCTBA aMHUHOKUCIIOT (Ha MpHMepe TIIHLNHA).
buonornyeckoe 3HaueHne aMUHOKHUCIIOT. [lenTusr.

benkn kak mpuUpoaHBIE BEICOKOMOJEKYJISIpHBIE COenNHEHUs. [lepBUyHast, BTOPHUYHAS M TPETUYHAS CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA
OeNKOB: TUAPOIIH3, EHATYPALHs, KAYeCTBEHHbBIE PEAKIINH Ha OeJKHL.



DKCIePUMEHTAIbHBIE METO/IBI M3YYEHHUs BEIIECTB M MX MPEBPALlCHUN: HaOMOEHNE U OMMCAHNE AEMOHCTPALMOHHBIX OIBITOB. I€HATYPALUs
OeJTKOB MPY HArPEeBAHUU, [IBETHBIC PEAKIIMH OSJIKOB.

BrbicokomoJiexyJisipHble coeMHeHHs

OCHOBHBIE MMOHATHUSI XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEMHEHUI: MOHOMEP, TTOJIMMEP, CTPYKTYPHOE 3BEHO, CTETICHD MOJUMEPHU3ALIUU, CPEIHSS
MoJiekyJsipHas Macca. OCHOBHBIE METO/IbI CHHTE3a BLICOKOMOJIEKYJISIPHBIX COEIUHEHUN — NMOIUMEpPHU3aLiis U MOJUKOHIEH LS.

DKCIePUMEHTAIbHBIE METO/IBI U3YUYEHHUs BEIIECTB M UX MPEBPAIICHUI: O3HAKOMIIEHHE ¢ 00pa3naMi MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMAcCC, Kay4yKOB.

Me:xnpenMeTHbIE CBS3H.

Peanmuzanms MeXIpenMeTHBIX CBsi3eH NP M3y4eHUU OpraHuyueckoi xummn B 10 Kjlacce OCYINECTBISIETCS Yepe3 MCIOIb30BaHUE KaK OOIINX
€CTECTBEHHO-HAYUHbIX MMOHATHA, TAK U MOHATUHN, SBJISIOIINXCA CUCTEMHBIMU IJIs1 OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MTOHATHUS. SIBJICHNE, HAYYHBIH (PAKT, TMIIOTE3a, 3aKOH, TEOPHs], aHAJIN3, CHHTE3, KJIACCHU(PUKAIHS, TEPUOIMIHOCTb,
HaOJI0IeHNE, U3MEPEHHUE, SKCIIEPUMEHT, MOIEIINPOBAHHE.

dusuka: MaTepus, SHEPTHs, MACCa, aTOM, JIEKTPOH, MOJIEKYJIa, SJHEPTETHUECKUI YPOBEHb, BELIECTBO, TEJO, OOBEM, arperaTHOe COCTOSHUE
BeleCcTBa, (PU3MUECKHE BEJTUYUHBI M SAUHUILIBI UX U3MEPEHUSI.

Buonorus: knerka, opranusm, 6uochepa, 0OMeH BelecTB B OpraHusme, (GOTOCUHTE3, OMOJIOTHYECKU aKTUBHBIE BelecTBa (OeKu, yriieBOMbI,
JKUPBI, PEPMEHTBHI).

I'eorpadus: MuHEpasbl, TOPHBIE MTOPOBL, MOJE3HbIE HCKOMAeMbIe, TOILIIBO, PECYPCHI.

TexHonorust: nuiiesBble MPOAYKTHI, OCHOBBI PAaLlMOHANBHOIO MHUTAHHS, MOIOLINE CPEACTBA, JIEKAPCTBEHHbIE M KOCMETHYECKHE Ipernaparshl,
MaTepHasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHNYECKASA XUMMUSA

TeopeTudyeckue 0CHOBbI XUMHHU

XuMudecKuil 3eMeHT. AToM. Sapo aroma, U30TOMbL. DIEKTPOHHAS 000JI0UKa. JHEPreTUIECKHE YPOBHH, OAYPOBHU. ATOMHBIE OpOUTAIH, S-,
p-, d- snemenTel. OCOOEHHOCTH pacHpeneseHUs] 3JEKTPOHOB MO OpOMTANSIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX NEPHOAOB. DJIEKTPOHHAS
KOH(pHrypauus aToMOB.

Ilepuonuueckuit 3axkoH u Ilepuonuueckas cucrema xumudeckux sjieMeHToB JI. M. Menneneesa. CBsi3b NEpUOAMYECKOTO 3aKOHA U
Ilepunonuueckoii cucrembl xumudeckux snaemeHToB JI. 1. MeHneneeBa ¢ COBpeMEHHOHN TeopHeil CTpPOEHMsI aTOMOB. 3aKOHOMEPHOCTH HU3MEHEHMsI
CBOWMCTB XUMHUECKHX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTBIX M CIOXKHBIX BEINECTB MO IPYIaM U NepuojaM. JHaUYeHHe NePHOANUECKOro 3aKOHa B
pPa3BUTUH HAYKH.



Crtpoenne BemiecTBa. XUMHUECKasl CBSI3b. BUAbl XMMHUYECKOH CBsI3U (KOBAJEHTHAs HENOJSIPHAS W TOJAPHAs, WOHHAS, METaJUINYecKas).
Mexann3Mbl 00pa30BaHUSl KOBAJEHTHOM XHMHYeCKOH CBsi3u (OOMEHHBIH H JOHOPHO-aKUENTOpHBbIN). BomopomHast cBs3p. BaneHTHOCTB.
DnexTpooTpuuaTenbHocTh. CTeneHb okucaeHus. FoHbl: KaTHOHBI M aHUOHBIL.

BemecTBa MOJEKYJISIPHOTO M HEMOJIEKYJISPHOTO CTPOEHHUs. 3aKOH IIOCTOSIHCTBAa COCTaBa BellecTBAa. TUMbl KPUCTAUIMYECKUX PEIIETOK.
3aBUCUMOCTb CBOICTBA BELIECTB OT TUIA KPUCTAJUINYECKOHN PEIIETKH.

ITonaTne o aucnepcHeIx cuctemax. McTuHHBIE U KOJUIOUAHBIE pacTBOPEL. MaccoBasi oI BEIECTBA B PaCTBOPE.

Knaccudukanmst HeopraHnueckux coennHeHnil. HoMeHknaTypa HEOpraHM4ecKHUX BelnecTB. | eHeTHuecKas CBs3b HEOPraHWYECKHX BELIECTB,
MPUHAJIEKALINX K Pa3IMYHBbIM KJIACCaM.

Xumuueckas peakiusi. Knaccudukanys XUMUYeCKUX peakiii B HEOPTaHMYECKONW U OPraHMYECKOW XMMUHU. 3aKOH COXPAaHEHHsI MacChl BELIECTB,
3aKOH COXpAHEHUs U MPEBPALEHUs] SHEPTUU MTPU XUMHUECKUX PEeaKLIMIX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT PasiuuHbIX (pakropoB. OOpaTtumble peakiuu. XUMHUYECKOe paBHOBecHe. DakTOphI, BIMAIOIINE HA
COCTOsIHME XUMH4YecKoro pasHosecus. IIpunuun Jle [latense.

DnexTponutrueckas nuccouuanyst. CuibHble U cnadble 35eKTpoanThl. Cpena BOAHBIX PACTBOPOB BELIECTB. KUCAsl, HEUTpaIbHAsL, IIeIOYHAsL.

OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUH.

DKCIepUMEHTANbHbIE METOIbl M3YYeHHs BEINeCTB U MX NpeBpalleHwil: neMoHcTpauus Tabmun «lleprmomndeckas cucreMa XHUMHYECKHX
snemeHToB /. 1. MeHneneeBa», n3ydeHue Mojenell KPUCTATMYECKUX PEIIETOK, HAONIO[eHNEe U OMHCAHNE JAEMOHCTPALMOHHBIX M JIAOOPATOPHBIX
OMBITOB (pa3yIO’KEHHE MEePOKCHIA BONOPONA B MPUCYTCTBHM KATAJM3aTOPA, OMPEAESICHHE CPEeNbl PACTBOPOB BEINECTB C IMOMOIIBI0 YHHUBEPCATIHHOTO
WH/INKATOPa, PEaKIIMi HOHHOTO OOMeHa), MPOBEACHNE PAKTHIECKOH padoThl « BinusHue pa3anyHbIX (PakTOPOB HA CKOPOCTb XMMUYECKOH PEaKImy.

Pacuérnble 3anaun.

Pacuétel o ypaBHEHUAM XUMUYECKUX PEAKLIMI, B TOM UHCJIe TEPMOXUMHUYECKHE PACUEThI, PACU€ThI C UCTIOJb30BAHUEM MTOHSATHS «MACCOBAast JOJIS
BELLECTBAY.

Heopranuueckasi xummusi

Hewmeramnsl. [Tonoxenne Hemeraios B [lepuonnieckoii cucreme xummdecknx sneMeHToB [, M. MenaeneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB.
Ou3nyecKue CBOWCTBA HEMETAIIOB. AJIOTPOINHSI HEMETAJUIOB (HA IpUMepe KUCIopoaa, cepsl, pocdopa u yriaepona).

XVMHUYECKHE CBOWCTBA BAKHEHININX HEMETAJUIOB (TAJOr€HOB, cepbl, a30Ta, ¢ocdopa, yriepoaa M KPEeMHHs) U UX COSIMHEHHH (OKCHIOB,
KHCJIOPOZICONEPIKAINX KHCIIOT, BOTOPOAHBIX COSAMHEHUI).

IIpumenenune BaXXHEHIINX HEMETAJIJIOB U UX COSAVNHEHU.

Merannsl. [Tonoxenune meramnos B Ilepuonndeckoii cucreme xumuiecknx 3semenToB J{. M. MenneneeBa. OcoO€HHOCTH CTP OCHHS 3JIEKTPOHHBIX
o0osyouek aroMoB MetasuioB. O0mue pusnueckue cBoiicTea MeTayuioB. CIIaBbl METAJUIOB. DIEKTPOXUMHUYECKUH sl HANPSLDKEHUH METaJIIOB.

XHUMHUYECKHE CBOWCTBA BAXKHEHIIINX METAJUIOB (HATPUH, KaJIUi, KaJbIMA, MATHUMA, ATFOMUHHN, IUHK, XPOM, KeJIe30, MEJIb) U UX COSIUHEHUH.

O6mue criocodObl monmyueHust MeTaioB. [I[puMeneHne MeTaIoB B ObITY U TEXHUKE.



DKCIEepPUMEHTAbHbIC METOJbI U3yUEHUsS] BEUISCTB U UX MPEBPAIIEHUN: U3ydeHrne KOJUIeKIun «MeTalljibl U CIUIaBbI», 00pas3loB HEMETAJLUIOB,
peleHre SKCIePUMEHTANBHBIX 3a/1a4, HaONoJeHne W OIMUCAHWe AEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (B3aUMOAEWCTBUE THUAPOKCHUOA
ATIOMHUHUS ¢ PACTBOPAMH KUCJIOT W LIEJIOYeH, KAYeCTBEHHbBIE PEAKIIMHA HA KATHOHBI METAJIIOB).

Pacuéranie 3amaun.

Pacuérer Macchl BemecTBa i 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe MM 00BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIUU
BEIIECTB, pacuéThl Macchl (00BEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CITH OJHO U3 BEUIECTB UMEET MPUMECH.

XuMHuA H :KH3Hb

Ponp xumun B 00ecrieueHuN SKOIOTHUECKOM, SHEPTETUYECKON U MUIIEBOM 0€30MacHOCTH, Pa3BUTHH MeIULMHBL. [IoHSITHE O HAYYHBIX METOAAaX
MO3HAHUA BELIECTB U XUMUYECKUX PEaKLIUM.

IIpencrapnenust 00 OOMIMX HAYYHBIX TPUHIUTIAX MPOMBIIIJICHHOTO MOJyYEHUS] BAXKHEHIITNX BEIIECTB.

YenoBek B MUPE BEIIECTB U MAaTEPHUAIOB. BAXXHEHUIINE CTPOUTENIbHBIE MAaTepHUaJIbl, KOHCTPYKLIMOHHBIE MaTepUaJIbl, KPACKH, CTEKJIO, KEpAMHKA,
MaTepUaIbl JIs 3JIEKTPOHUKY, HAHOMAaTePUaJibl, OpPTaHUYECKIEe i MUHEPAJIbHbIE yIOOpeHUsI.

XuMUsS U 3A0pPOBbE HEJIOBEKA: MPABUJIA HCIIONB30BAHHS JICKAPCTBEHHBIX MPEMapaToB, MpaBujia OE30MacHOrO HCIOJIb30BAHUS MPENapaToB
OBITOBOM XMMHH B IIOBCEIHEBHOM KA3HU.

MesxnpenMeTHbIe CBSI3H.

Peanmzanms MexxnpenMeTHBIX CBsI3eH NMPU M3YYEHNHN O0Iel 1 HeopraHu4ecKol XuMuH B 11 Kitacce OCyIecTBIISIETCs Yepe3 CIIOIb30BaHNE KaK
OOIINX e€CTeCTBEHHO-HAYYHBIX TIOHSATUH, TaK U MOHSITHM, SIBJISTFOLINXCS CUCTEMHBIMU JIJIS1 OTJEIBHBIX MPEIMETOB €CTeCTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTeCTBEeHHO-HAyYHbIE TOHATHUS. HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH, TEOPHsl, aHAIMU3, CUHTE3, KjacCU(DUKAIWs, MePUOIUYHOCTD,
HaOJIIOIEHNE, SKCIIEPUMEHT, MOISTTUPOBAHNE, H3MEPEHUE, SIBJICHUE.

dusuka: MaTepus, SHEPIHs, Macca, aTOM, BJIEKTPOH, MPOTOH, HEUTPOH, HOH, U30TOI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHb,
BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSTHUE BEIEeCTBA, (PU3MUECKUE BETMUHNHBI U €IUHUIIBI UX U3MEPEHUS], CKOPOCTb.

Buomnorusi: kineTka, OpraHusMm, 3KocUCcTeMa, Orocdepa, MaKpo- U MUKPOIJIEMEHTHI, BATAMHUHBI, OOMEH BELIECTB B OPTaHU3ME.

I'eorpadwmst: MuHEpabl, TOPHBIE MOPOABI, MOJIE3HBIC UCKOMAEMBbIE, TOTUTHBO, PECYPCHI.

TexHO0rHs: XUMUYECKasi HPOMBILIJIEHHOCTb, METAJTYPIHUsl, MPOU3BOACTBO CTPOUTENIbHBIX MATEPUAJIOB, CEIbCKOXO35HCTBEHHOE MPOU3BOCTBO,
MUIIEeBasi IPOMBIIICHHOCTh, (papMaleBTUYeCKasi MPOMBIIIJICHHOCTD, TPOU3BOACTBO KOCMETUYECKUX MPENapaTroB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTE€pPHAJIOB, 3JIEKTPOHHAS TPOMBILLIEHHOCTh, HAHOTEXHOJOTHH.

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA TPOTPAMMBLI 10 XUMHUHN HA BA30OBOM YPOBHE CPEJJHET'O OBIIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI



®I'0OC COOQO ycranapiuBaeT TpeOOBaHHS K pe3yJIbTaTaM OCBOSHHs OOyUYaIOIUMUCS MMPOTPaMM CpeaHero odmero odpa3oBaHus (JIMUHOCTHBIM,
METampeAMETHBIM U MPeIMEeTHbIM). HayuyHO-MeTOmMYeCKON OCHOBOW Ijisi pa3palOTKH TUIAHUPYEMBIX Pe3yJIbTATOB OCBOSHUSI MPOrPaMM CPEIHEro
o0mrero o0pa3oBaHUs SIBJIIETCS] CHCTEMHO-IESTETbHOCTHBINA MTOIXO/.

B cooTBeTcTBUU C CHCTEMHO-AESTENIbHOCTHBIM MOIXOOM B CTPYKTYpPE JIMYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpenMera « XUMHs») Ha YPOBHE
cpeaHero o01mero oOpa3oBaHMs BBIIEICHBI CIEAYIOINE COCTABISIFOIINE:

OCO3HaHME OOYYAIOIUMHUCS POCCHICKOW Tpa’XTaHCKOW HWASHTMYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH U
CaMOOIIPEENICHUIO;

HAJTMYUE MOTUBALIUN K OOyYEHUIO;

I[EJICHANIPABJICHHOE PA3BUTHE BHYTPEHHUX YOKICHHI JIMYHOCTH HA OCHOBE KITFOUEBBIX IEHHOCTEH W UCTOPUYECKUX TPaAULIUi 0a30BOM HAYKU
XUMHUU,

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOACTBOBATHLCS B CBOEH NEATEIbHOCTU LIGHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYLTUMHU
LIEJIOCTHOM CHCTEME XUMHUYECKOr0 00pa30BaHus,

HAJTMYUE TIPABOCO3HAHUS SKOJIOTHYECKON KYJIBTYPBI  CIIOCOOHOCTH CTABUTH LIEJTU W CTPOUTD KIU3HEHHBIE TUIAHBI.

JIndHOCTHBIE Pe3yJIbTaThl OCBOCHHS TIPEAMETa « XUMUS» TOCTUTAIOTCS B €IMHCTBE YY€OHOH U BOCIIUTATEIbHON NS TEIBHOCTH B COOTBETCTBUU
C TYMaHUCTUYECKUMHU, COLIMOKYIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU LICHHOCTSIMHU M UA€AJIaMU POCCHIICKOTO TPaKIaHCKOTO O0IIeCTBa, MPUHSATHIMH B
ofmecTBe HOPMaMH U MPABUIIAMH MTOBEIEHUS, CIIOCOOCTBYIOIUMU MPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS IMYHOCTH
o0y4aromuxcsi.

JIndHOCTHBIE PE3yIbTAThl OCBOSHUS MPEeIMeTa « XUMUS) OTPAKAIOT CPOPMUPOBAHHOCTH OMbITA MO3HABATEILHOMN U MPAKTUYECKOU IeATEIbHOCTH
00yHaroImuXcsi MO peajnu3aliu MPUHSATHIX B OOMIECTBE IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHUS:

OCO3HaHUS OOYHYAIOIUMUCS CBOMX KOHCTHUTYIIHOHHBIX MPaB U 00SI3aHHOCTEH, YBAXKEHUS K 3aKOHY U MTPABOIOPSIKY,

MPEICTaBJICHHS O COLMATBHBIX HOPMAX U MPABUJIAX MEKIIMYHOCTHBIX OTHOIIEHUH B KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIbHOCTH MPHU CO3JAHUHM yUeOHBIX MPOEKTOB, PEIICHUH yYeOHBIX M TIO3HABATENbHBIX 3a/ad,
BBITIOJTHEHUH XUMHYECKHUX KCIEPUMEHTOB,

CrOCOOHOCTH TIOHUMAaTh W TMPUHUMATh MOTHBBI, HAMEPEHHs], JIOTHKY U apTYMEHThl OPYIHX NPH aHAIU3€ Pa3jIMYHbIX BUAOB y4eOHOU
NeSITeIbHOCTH,

2) NATPHOTHYECKOT0 BOCITUTAHUS

[IEHHOCTHOT'O OTHOIIEHUS] K UCTOPUYECKOMY M HAYYHOMY HACJIEIUIO OT€YECTBEHHOU X UMM,

YBAXKEHUs K MPOLIECCY TBOPUECTBA B OOJIACTH TEOPHUM U MPAKTUYECKOTO MPUMEHEHHSI XUMUH, OCO3HAHUS TOTO, YTO AOCTHKECHHS HAyKU €CTh
pe3yJIbTaT AIUTENIbHBIX HAOIIOAEHUH, KPOTIOTIMBBIX SKCIIEPUMEHTAIbHBIX IOUCKOB, MIOCTOSTHHOTO TPY/Ia YUEHBIX U MPAKTUKOB;

WHTEpeCa W TMO3HABATEJIbHBIX MOTHBOB B TOJYYEHHH W TOCICOYIOIIEM aHain3e WHGOPMALMU O TEePEHOBBIX IOCTHKEHHUSIX COBPEMEHHOM
OTEUECTBEHHON XUMUH,

3) AYXOBHO-HPABCTBEHHOT0 BOCTIMTAHHUS:



HPaBCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBEEHHS,

CNOCOOHOCTH OIIEHUBATh CUTYALIUH, CBSI3aHHBIE C XMMUYECKUMU SIBJICHHSIMH, 1 IPUHAMATh OCO3HAHHBIE PEIICHHUS, OPUEHTHPYSCh HA MOPaJIbHO-
HPaBCTBEHHBIE HOPMBI U [ICHHOCTH,

TOTOBHOCTH OLIEHHBATh CBOE MOBEICHUE U MIOCTYIIKH CBOMX TOBAPHILEH C MO3UIMIA HPABCTBEHHBIX U IMPABOBLIX HOPM M OCO3HAHHE TOCIECACTBUN
STHUX TOCTYITKOB,

4) popmMupOBAHHSA KYJBTYPbI 310POBbSI:

MOHUMAaHUS IEHHOCTEH 3J0pOBOro 1 H6e30macHoro odpasa KU3HU, HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3HYECKOMY
U ICUXUYECKOMY 37I0OPOBBIO;

coOmoeHus paswl 0€30MacHOro 0OpaleHns ¢ BEIEeCTBaMH B ObITY, MOBCEHEBHOMN JKU3HU U B TPYIOBOU AEATENBHOCTHY,

MOHMMAaHHS LIEHHOCTU MPAaBHJI HHAUBUIYAJIBHOTO M KOJUIEKTUBHOTO OE30TMaCHOr0 MOBEIEHHs B CHTYALUAX, YIPOXKAOIIUX 3JOPOBBIO0 U JKU3HH
JIIOelt;

OCO3HaHMSI MOCENCTBUH U HENPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS aJIKOTroJisl, HAPKOTHKOB, KYPEHHUsA),

S) TpyaoBoro BocnuTaHusi:

KOMMYHHKATHBHOH KOMIIETEHTHOCTU B Y4e€OHO-HCCIIENOBATEIBCKON IESTENbHOCTH, OOLIECTBEHHO IOJIE3HOH, TBOPYECKOH M APYIHX BHAAX
TeSTebHOCTH;

YCTaHOBKHM Ha aKTUBHOE Y4aCTHE B PEIIEHUH NMPAKTHYECKUX 3a7a4 COLMAIbHON HAIIPABIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPAKTUIECKOMY HU3yUEHHIO MPo(eccHil pa3IndHOro pona, B TOM YHCJIe HA OCHOBE MPUMEHEHUS PEAMETHBIX 3HAHUH 110 XUMUH;

yYBaXKEHUS K TPYAY, JIOIIM TPYyAa U pe3yJbTaTaM TPYAOBOH NESITEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHANBHAYAJIBLHOH TpaekTopuu obpasosanus, Oyaymel npodeccuu 1 peaan3auni COOCTBEHHBIX KIU3HEHHBIX
IUTAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTPeOHOCTEH 00IIecTBa;

6) 3K0JIOrH4eCKOro BOCIIUTAHUSA:

SKOJIOTHYECKH L1e1ecO00pPa3HOro OTHOIIEHHS K MPUPOAE, KAK HCTOYHHUKY CYIIECTBOBAHUS JKU3HU Ha 3eMIIe;

MOHUMAaHHS TJI00aIbHOTO XapakTepa SKOJIOTHIECKUX MPobieM, BIUSHUS 3 KOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLMATBHOMN
cpensr,

OCO3HAaHMSI HEOOXOAUMOCTH MCTIONb30BAHMS JOCTIKEHUI XUMHHU /1JIs1 PEIIEHUs] BOITPOCOB PALIMOHAIBHOTO MPHUPOIOTIONb30BAHMS,

AKTUBHOT'O HEMpPUATHUS JACWCTBUH, NPUHOCIIINX BpPEA OKPYXKAKOIIEH NPUPOAHON cpene, yYMEHHS MpPOrHO3UPOBATH HEOIArONpUsSTHBIC
SKOJIOTUYECKHE TIOCIEACTBHS MPEAIPUHIMAEMBIX TEHCTBUI 1 PENOTBPAIIATh HX;

HAJINYHS PA3BUTOTO SKOJIOTHYECKOTO MBILUIEHUS, SKOJIOTHYECKON KYJIbTYPBI, OMbITA ASSITEIBHOCTH KOJOTHYECKONW HANPaBIEHHOCTH, YMEHHS
PYKOBOICTBOBATHCSI UMH B MTO3HABATEIBHON, KOMMYHHUKATHBHOM U COLIMAIBHON MPAKTUKE, CIIOCOOHOCTH M YMEHU ST aKTHBHO MPOTHBOCTOSITH UI€OJIOTUH
xemogoduwy;

7) eHHOCTH HAYYHOT'0 MIO3HAHUSI:

c(OpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIErO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOHN NMPAKTHKH;



MOHUMAaHHS CIIeU(PHUKI XUMUN KaK HAyKH, OCO3HAHUS €€ poJH B (POPMUPOBAHUH PALIIOHAIIEHOTO HAYYHOTO MBIIIJICHHUS], CO3JaHUH LEJIOCTHOTO
NpEeaACTABICHUA 06 OKpyKarwmeM MHUPE KaK O €AUHCTBE MPUPOAbI U YECJIOBCKA, B MO3HAHUW TNPUPOAHBIX 3aKOHOMepHOCTefI U PpCIICHUN npo6neM
COXpaHEHHsI TPUPOTHOTO PABHOBECHS,

yOexnEHHOCTH B 0COOOW 3HAYMMOCTH XUMUH JJIsl COBPEMEHHOH LMBIIIM3ALMN. B €€ I'YMaHHCTHYECKOH HaNpaBJIEHHOCTH M BA)KHOH pOJIK B
CO3MIaHUH HOBOH 0a3bl MATEPUALHON KYJBTYPBI, PEIIEHIH INI00ATBHBIX MPOOIEM YCTOHYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPbEBOM, YHEPTETHUECKOM,
MUIIEBOH U 3KOJIOTHUECKONW 0€30MacHOCTH, B Pa3BUTHU MEAULIMHBI, OOECIIEUEHNH YCJIOBUI YCIEITHOTO TPYAa M SKOJIOTUYECKH KOM(pOPTHOH JKU3HU
Ka)KIOro 4jieHa OOIIEeCTBa,

eCTeCTBeHHO-HaquOﬁ rpaMOTHOCTH. TMOHUMAHHA CYLUIHOCTU METOHNOB IIO3HAHUA, HCIOJIB3YEMbIX B €CTCCTBCHHBIX HayKax, CHOCO6HOCTI/I
UCIIONB30BATh MOJTyYaeMble 3HAHUS AU aHAIIN3a U OOBSICHEHHUS SIBJICHUH OKPY’KAIOLIEro MUPa U MPOHUCXOASIINX B HEM M3MEHEHHH, YMEHHs JeNaTh
O6OCHOBaHHbIe 3aKJIIOYECHUA Ha OCHOBEC HAYYHBIX q)aKTOB U UMCIOIHNXCA JaHHBIX C TEJbIO MOJYYCHUA JOCTOBCPHDBIX BBIBOAOB,

CHOCO6HOCTI/I CaAMOCTOATCIIbHO UCIIOJIB30BATE XUMHWYCCKUE 3HAHUA NJIA PCIICHUA npo6neM B PCAJIbHBIX JKU3HCHHBIX CUTYaLlUAX,

WHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKOM eI TEIbHOCTH,

TOTOBHOCTH W CHOCOOHOCTH K HENpPephIBHOMY OOpa30BaHUIO M CaMOOOPA30BAHUIO, K AKTHBHOMY TMOJYYSHHIO HOBBIX 3HAHHWM MO XUMUU B
COOTBETCTBUH C ) KU3HCHHBIMU HOTpe6HOCT$IMI/I;

UHTEpeca K OCOOCHHOCTSIM TPyIa B Pa3IMUHBIX chepax mpodpecCHOHATH HON AeSITeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATbBI

MertanpenMeTHbIe pe3yabTaThl OCBOSHUS y4eOHOTro npeaMeTa « XMMHs» Ha YPOBHE CPEAHEro 00Iero o0pa3oBaHmst BKIIIOYAIOT:

3HaYUMBIE 1151 (POPMUPOBAHUS MUPOBO33PEHHUS 00YHAIO X CSl MESKAHCLUIUINHAPHBIE (MEKITPEIMETHbIE) OOIIIEHAyYHBIE TOHATHS, OTPAKAIOLIHIE
LIEJIOCTHOCTh HAYYHOH KapTHHBI MHpa U CHenu(UKYy METONOB MO3HAHMS, HCIOJB3YEMBbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO, SHEPTHs,
sIBJICHHE, TPOLECC, CUCTeMa, HAy4HbIH (DaKT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeNOBaHHME, HAOIIOAECHHE, H3MEpEHHeE,
SKCIIEPUMEHT U APYTHE);

yHHBEpCalbHble yueOHble fAeicTBus  (TO3HABaTeNbHbIE, KOMMYHUKATHUBHBIC, pEryJATHBHBIE), oOecneunBaromue (HOPMUPOBAHHE
(YHKIMOHAIBHON TPAMOTHOCTH M COLTMAJIBHON KOMITETEHLIUN O0YYaIO LIHXCS,

CrocOOHOCTh OOYHAIOIIMXCSl HCIOJIB30BATh OCBOCHHBIE MEXIUCHMIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHWUS M YHUBEpPCAJIbHbIE Yy4eOHBIE
JNENUCTBHUA B TO3HABATEIbHON U COLIMAIBHON MPAKTUKE.

MertanpenMeTHbIe pe3yIbTaThl OTPAKAIOT OBJIAICHNE YHUBEPCATIbHBIMHI yUeOHBIMH TIO3HABATEIbHBIMHU, KOMMYHHKATUBHBIMH 1 PETYJISTUBHBIMU
TNEHCTBUSMHU.

OsnaseHne yHHBEpPCAIBHBIMH Y4e0HBIMHU MO3HABATE/ILHBIMH AefiCTBHSIMH:

1) 6a3oBble JIOrHYeCKHUE AeHCTBHSA:

CaMOCTOSITENIbHO (POPMYJTUPOBATh U aKTYaJIN3HPOBATh MPOOJIEMy, BCECTOPOHHE €€ pacCMaTpUBATh;,

OTIPeNeNATh LEH ACATENbHOCTH, 3a7aBast IapaMeTPbl U KPUTEPUU UX TOCTHKEHHUSI, COOTHOCUTD PE3yJIbTaThl AEATEIBHOCTH C MOCTABICHHBIMU
LEJISIMU,



UCIIOJB30BATh MPU OCBOCHWHU 3HAHUI MPUEMBI JOIMYECKOrO MBIIUICHUS! — BBIIEIATh XapaKTEePHbIE MPU3HAKU MOHATUI U YCTaHABIUBATh MX
B3aUMOCB$I3b, UCTIOJIB30BATh COOTBETCTBYIOIINE MOHATHUS JIs1 OOBSCHEHUS OTAENBHBIX (DAKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [T KJIACCU(UKALIMHU BELIECTB U XUMHUYECKUX PEaKIIH;

yCTaHABJIMBATh MPUIMHHO-CJIEICTBEHHBIE CBS3HU MEXKIY U3y4aeMbIMH SIBICHHSIMI,

CTPOHUTH JIOTMYECKHE PACCYXXACHUS (MHAYKTUBHBIC, NEAYKTUBHBIE, I10 AaHAJOIWH), BBUIBJIATH 3aKOHOMEPHOCTH M MPOTHBOPEUHUS B
paccMaTpUBaEMBbIX SIBICHHUAX, (DOPMYJINPOBATH BHIBOIBI U 3aKIIOUEHHUS,

NPUMEHSTh B IPOLIECCE MO3HAHMUS, HCIIOb3yEeMble B XUMHIH CHMBOJIMYECKHE (3HAKOBBIE) MOAEIH, IPE0OPa30BbIBATH MOAEIBHBIE ITPEICTABICHHS
— XUMHYECKUH 3HaK (CUMBOJ) 3JIEMEHTa, XUMHUUecKass (GopMyna, ypaBHEHHE XUMHYECKONH PEAaKLUHHU — MPU PELICHUH Y4eOHBIX MMO3HABATEIBHBIX H
NPAaKTUYECKHX 3a71a4, IPUMEHSITh Ha3BaHHBIE MOZENIbHBIE TPEICTABIICHHS 1JIs1 BBISIBJICHUS XaPaKTEPHBIX IPU3HAKOB N3y4aeMbIX BEIIECTB U XMMUIECKUX
peaKLu.

2) 6a30BbIe HCCJIE0BATENbCKHE 1CHCTBHUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O TIO3HAHUS BEIECTB U XUMUYECKUX PEAKIIHIA;

(bopMyIHpOBATh LETH M 3a4a4d UCCIENOBAHMS, UCIIOIb30BATh MMOCTABJICHHbBIE H CAMOCTOSTENBHO C(OPMYIHPOBAHHBIE BOMPOCH! B KAUECTBE
MHCTPYMEHTA NO3HAHUS M OCHOBBI 11 (POPMHUPOBAHUS TUIIOTE3HI 110 MPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYIKICHUI,

BJIAJIETh HABBIKAMH CAMOCTOATENIBHOTO IUIAHUPOBAHUS M MTPOBEACHUS YICHUIECKHUX SKCIIEPHMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOFOAATh 32
XOJIOM IPOLIECCa, CAMOCTOATENBHO MPOTHO3UPOBATH €0 PE3YJIbTAT, (GOPMYIHPOBATH OOOOIIEHHSI 1 BBIBOIBI OTHOCHUTENIBHO IOCTOBEPHOCTH PE3YJIbTATOB
UCCIIEIOBAHMS, COCTABIISATh OOOCHOBAHHBIN OTYET O MPOZIETAHHON padoTe;

npuoOpeTaTh ONBIT YHEHHUECKOH CCIIe0BATENbCKON U MPOEKTHON IEATEIbHOCTH, TIPOSIBIIATH CITIOCOOHOCTD M TOTOBHOCTB K CAMOCTOSITEIbBHOMY
MIOUCKY METOJIOB PELICHHS MPAKTUYECKHX 33/1a4, IPUMEHEHHIO Pa3JIMYHbIX METOMOB NIO3HAHUS.

3) padora ¢ ungopmaumeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX HHPOpMaLnHU (HAydHO-TIONYJSIPHAS JTUTEPATypa XUMHYECKOTO COIEPIKaHUs, CIIPABOYHBIE TOCOOHH,
pecypcel MHTepHeTa), aHANM3UPOBATh WHPOPMALMIO PA3JIMYHBIX BUAOB M (OPM TNPENCTABICHUS, KPUTUYECKU OLIEHWBATh €€ JAOCTOBEPHOCTb U
HETPOTUBOPEYHUBOCTb;

(bopMyIHPOBATH 3aPOCHI K IPUMEHSTh Pa3IMYHbIE METOIBI IIPH MOUCKE U 0TOOpe HHPOpMaLH, HEOOXOAMMOH AJIS BBITIOIHEHHS Y4eOHBIX 3a1a4
OIIPENECIEHHOTO TUIIA,

npuoOpeTaTh OMBIT UCIIONB30BAHMUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M Pa3JINYHBIX TIOUCKOBBIX CHCTEM,;

CaMOCTOSITENIbHO BBIOHMPATh ONTUMANIbHYIO (POpMy MpencTasieHns nHpopMauuu (CxeMsl, rpaduKu, TUarpaMMbl, TAOJIHLBL, PUCYHKH U IPYTHE),

UCTIONB30BaTh HAYYHBIA S3BIK B KA4ECTBE CPEACTBA MpH padoTe ¢ XUMUYECKOH MH(pOpMaIueil: MPUMEHATh MEXITpeaMeTHbIe ((PU3ndecKkne u
MaTeMaTHYECKHe) 3HAKU U CUMBOJIBL, (POpMyJIbI, a00OpeBHaTypbl, HOMEHKJIATYPY;

UCTIOJIB30BATh U MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIIMYECKHE CPEACTBA HATTIIHOCTH.

OBnaneHne yHHBepCANbHBIMIA KOMMYHUKATHBHBIMH JeHCTBHSAMH:

3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 0OCYKIaeMOH TEMBI B XOZ€ THAJIOra W/ WA JUCKYCCHH, BBICKA3bIBATh UAEH, (POPMYIHPOBATH CBOH NPEATIOKEHH S
OTHOCHTEJILHO BBITIOJTHEHUS! MIPEJIOKEHHON 3a1a4H,



BBICTYIATh C MPE3EHTALUEN PE3YIbTATOB TO3HABATENBHOMN NEATEIBHOCTH, MOJYUYE€HHBIX CAMOCTOSITEIbHO WIH COBMECTHO CO CBEPCTHUKAMU MPU
BBIMOJIHEHUH X UMHYECKOTO 3KCIIEPUMEHTA, MPAKTHUECKONH padOoThI 1O UCCIEIOBAHUIO CBOMCTB N3yUaeMbIX BELIECTB, PeaTn3aiy ya4eOHOro npoeKkTa u
(bopMyIHPOBATh BHIBOABI 11O PE3yJIbTaTaM MPOBENEHHBIX UCCIIEAOBAHUI IyTEM COTJIACOBAHUS MO3UIUI B X01e 00CyKAeHNs 1 0OMEeHa MHEHUSIMHL.

OBnageHne yHHBepCAIBHBIMH PeryJsITUBHBIMHU AefiCTBHSIMM:

CaMOCTOSITENBHO INIAHUPOBATH U OCYLIECTBIISITE CBOIO [TO3HABATENBHYIO ASSITEIbHOCTD, ONPEAEIIsis €€ LIeJIU U 3a/1a4i, KOHTPOJIUPOBATh U IO Mepe
HEOOXOIMMOCTH KOPPEKTHUPOBATH MPEASIaraeMblii aJrOPUTM ACHCTBUI MPH BBITOJHEHUH YY€OHBIX U HCCIIEIOBATENbCKHUX 3a1a4, BBIOMpaTh Hanbonee
3¢ $eKTUBHBIN CIOCO0 MX PEIIEeHUs C YUETOM IOTyUEHHsI HOBBIX 3HAHUH O BEIECTBAX M XUMHUYECKUX PEAKLHUSX;

OCYLIECTBJISITh CAMOKOHTPOJIb CBOEH EATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HNPEJIMETHBIE PE3YJbTATHI

10 KJIACC

IIpeamerHble pe3ynbTaThl OCBOEHUS Kypca « OpraHudeckas XUMHsD» OTPakaroT:

c(OPMHUPOBAHHOCTb MPENCTABICHUI 0 XUMUYECKOH COCTaBISIIOIIEH €CTECTBEHHO-HAYYHOH KapTHHBI MUPA, POJM XMMHHU B TIO3HAHUU SIBIICHHUN
NpUPOAbI, B POPMHUPOBAHUHU MBILIJICHUS U KYJbTYPbl IUYHOCTH, €€ (PyHKLINOHAIBHON IrPpaMOTHOCTH, HEOOXOIUMON /ISl PEIIeHUs PAKTUYECKHX 3a/1a4
1 HKOJIOTHYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY 3I0POBBIO U IPUPOAHOM Cpere,

BJIAJICHHE CHCTEMOW XWMHUYECKHUX 3HAHHH, KOTOpas BKIIIOYAET: OCHOBOIOJATArOIIHNE TOHSATHS (XUMHUYECKHH 3JIEMEHT, aToOM, 3JIEKTPOHHAsS
000J109Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTD, 3JIEKTPOOTPULIATEIIBHOCTD, XUMHUECKAs CBA3b, CTPYKTYpHas popmyna (pa3BEpHyTas M COKpPAIIEHHAs ), MOJIb,
MOJISIpHAsT Macca, MOJISIPHBIN 00BEM, YIIIEpONHBIA cKeleT, PyHKIHMOHANbHAS TPy, paAuKall, H30MepHsi, H30MEPbl, TOMOJIOTHYECKHU s, TOMOJIOTH,
YTIIEBOIOPOABL, KHCIOPOX U a30TCOMEpKAIINe COeANHEHNs], MOHOMED, MOJIUMep, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHNUS ), TEOPUU U
3aKOHBI (TEOpHsl CTPOECHUsI OpraHnvecknx BemiecTs A. M. ByTiepoBa, 3akOH COXpaHEHHUS! MAaCChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUECKUH SI3BIK
XUMHH; MEPOBO33PEHUECKNE 3HAHUS, JIEJKAIHe B OCHOBE IOHMMAHUS MPUYUHHOCTH U CHCTEMHOCTH XMMUYECKHX SIBJICHUH, (DAKTOJIOTHYEeCKNE CBEICHUS
0 CBOICTBaX, COCTaBe, MOJYUYEHHH U O€30MMaCHOM HCTIOIb30BAHNH BRXKHEHIINX OPraHMYECKUX BELIECTB B OBITY M MPAKTHUECKON ESITEIbHOCTH YEJIOBEKA,

c(OPMHUPOBAHHOCTb YMEHHUH BBIABISITH XapaKTePHbIC NMPU3HAKH MOHATHH, YCTAHABINBATH X B3aUMOCBSI3b, UCIOJIB30BATh COOTBETCTBYIOLIHE
MOHSATUSA MIPU ONMMUCAHUU COCTABAa, CTPOCHMSI U MPEBPALIEHUN OPTaHUYECKUX COCTMHEHMUI,

c(OPMHUPOBAHHOCTb YMEHHUH HCIOJIb30BATh XUMHUYECKYIO CHMBOJIMKY Ui COCTABJICHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIEHHON) (opMysT OPraHMYECKHX BEIIECTB M YPABHEHUIN XUMHUECKUX PEAKIHH, N3rOTaBINBATh MOJEIN MOJIEKYJ OPraHHYECKHUX BELIECTB IS
WJUTIOCTPALIMU UX XUMHUYECKOI'O U MPOCTPAHCTBEHHOIO CTPOEHHS],

c(OPMHUPOBAHHOCTb yYMEHUH YCTaHABJIMBATh NPUHAIJIEKHOCTh H3yYEHHBIX OPraHMYECKHX BEIIECTB IO HX COCTaBY U CTPOCHHUIO K
OIpeneIEHHOMY KJIacCy/TpyTIie COeaNHEHNH (YIIeBOJOPOABI, KUCIOPOA U a30TCOAEP KaIIe COeUHEHNS, BBICOKOMOJIEKYJISIPHBIE COEANHEHNS ), 1aBaTh
UM Ha3BaHus o cucremMarndeckoil HomeHknatype (IUPAC), a Takke MpUBOANTH TPUBUAIBHBIE HA3BAHUS OTAENbHBIX OPTraHUYECKHUX BELIECTB (I THIIEH,
NPONIJIEH, aLETHIIEH, STHICHTJINKOIb, TIHLEPHH, peHo, (opMaNbaeru, aleTaibIer ], MypaBbHHAS KHCIIOTA, YKCYyCHAs KHCIIOTA, OJIEMHOBAsI KUCIIOTA,
CTeapUHOBAs KHCJIOTA, IIII0K03a, PPyKTO3a, KpaxMall, HeJT0JI03a, [IINIHIH),



c(OPMHUPOBAHHOCTb YMEHUS OMPEIENSATh BUIbI XHMUYECKOH CBSI3U B OPTAaHMYECKUX COSNUHEHHSIX (OIMHAPHBIE U KPATHBIE),

c(OPMHUPOBAHHOCTb YMEHUSI TPUMEHSITh NIOJIOKEHUSI TEOPUHN CTPOSHHsI OpraHudeckux Bemects A. M. byTieposa st 00bsICHEHUS 3aBHCUMOCTH
CBOWCTB BEILECTB OT UX COCTABA M CTPOCHMSL;, 3aKOH COXPAHEHHUS MacChl BEIIECTB,;

c(OpMHUPOBAHHOCTb YMEHUH XapaKTepHU30BaTh COCTAB, CTPOCHUE, (PU3MUECKUE U XUMHUYECKHE CBOMCTBA TUITMYHBIX MPEICTABUTENEH PA3INIHbIX
KJIACCOB OPTaHMYECKUX BEINECTB (METaH, 5TaH, JTHJIEH, NPONMJIEH, aneTwieH, OyraameH-1,3, mermnOyramuen-1,3, O€H305, METaHON, 3TaHOI,
STUJIEHTJIMKOJb, MIHNLEPUH, (EeHON, aueTanbaeru, MypaBbHHAsE U YKCYCHAsl KHCIIOTHI, TJFOKO3a, KpaxMalj, LEJJII0JI03a, aMUHOYKCYCHAsl KHCIIOTA),
WLTFOCTPUPOBATH T€HETUYECKYIO CBS3b MEXKY HUIMU YPABHEHUSIMHA COOTBETCTBYIOIINX X UMHUYECKUX PEAKIUH C HCIIOJIBb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(OPMHUPOBAHHOCTb YMEHUS XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOAOPOAHOTO ChIPbs (HE(Th, MPUPOAHBIH ra3, yroiyb), CHOCOObI UX NepepadoTKu
U MIPAKTHYECKOE MPUMEHEHHE POIYKTOB NepepadboTKY;

c(OPMHUPOBAHHOCTb YMEHHUH MPOBOJUTH BBIYUCICHUS MO XUMHYECKHUM YPaBHEHUSIM (Macchl, 00bEMa, KOJUUECTBA MCXOAHOTO BEIIECTBA WIIH
MPOAYKTa PEAKIMH IO U3BECTHBIM Macce, 00BEMY, KOJIMUECTBY OJHOTO M3 HCXOAHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN);

c(OPMHUPOBAHHOCTb YMEHUI BJIANETh CUCTEMOH 3HaHWI 00 OCHOBHBIX METOAX HAYYHOIO IMO3HAHUS, UCTIOJIb3YEMBIX B XUMHUU MPH U3yUEHUH
BEIIECTB M XMMUYECKHUX sIBJIEHUI (HaOnroneHue, M3MepeHue, SKCIePUMEHT, MOACIHPOBAHUE), UCIIOIb30BAaTh CUCTEMHbIE XUMHUYECKUE 3HAHMSA IS
NPUHATHS PEIIEHIH B KOHKPETHBIX JKU3HEHHBIX CHTYaLUsX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHHEM,

c(OpMHUPOBAHHOCTb YMEHHH COOJIONATH MPaBUiIa MOJNIBb30BAHUS XMMHUYECKOH MOCYON U 1abopaToOpHbIM OOOPYIOBAaHHMEM, a TAKXKE MpaBUiIa
oOpalleHus C BeLIeCTBAMU B COOTBETCTBHH C HHCTPYKLHSIMH IO BBITIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKHX OIIBITOB,

c(OPMHUPOBAHHOCTb YMEHHH TUIAHUPOBATH M BBIMOJIHATD XUMHYECKHHA 3KCIIEPUMEHT (IIPEBPAILEHHsI OPTaHUYECKUX BELIECTB NPU HArPEBAHMHH,
NOJIy4eHHE STUJIEHA M U3YYEHHE er0 CBOWMCTB, KAUECTBEHHBIE PEAKIMHM OPTaHWYECKHX BEINECTB, ACHATypauus OCNKOB NMPH HATPEBAHHUH, LBETHBIC
peakuuu O€NKOB) B COOTBETCTBHHM C MpPaBUJIAMM TEXHHKH O€30MacHOCTH Npu OOpalleHHH C BEIeCTBAMU H JIa0OpPaTOPHBIM 0OOpYIOBaHUEM,
NPEACTABISTH PE3yJIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B (JOPMeE 3aIIICH YPABHEHUH COOTBETCTBYIOLINX PEAKIMH 1 ()OPMYJIHMPOBATH BBHIBOBI HA OCHOBE
STHUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTb YMEHHI KPUTUYECKH AHATU3UPOBATH XUMHYECKYIO HH(GOPMALHMIO, TOJIY4aeMYI0 U3 pa3HBIX HCTOUYHUKOB (CpencTa
MaccoBoOi nHpopMmaunu, UHTepHET U APYTHX ),

c(OPMHUPOBAHHOCTb YMEHHUI COOMIOATh MpaBHUia HKOJIOTHYECKU LEJIeCOO0Pa3HOro MOBENeHUs! B ObITY U TPYIOBOH NESTENbHOCTH B LEJSX
COXPAHEHHsI CBOETO 3/I0POBbSI M OKPY’KAIOIIEH MPHPOJHON Cpenbl, OCO3HABATh OMACHOCTb BO3NEHCTBHS HAa JKHUBbIE OPraHU3MBI OINpPENEeNEHHBIX
OpPTaHUYECKUX BELIECTB, MOHMMasi cMblch mokaszarens I1JIK, mosicHATh Ha mpuMepax CHocoObl YMEHBIICHHS W TMPEeNOTBPAINEHUS HX BPETHOTO
BO3/ICHICTBHSI HA OPTaHU3M UEJIOBEKa,

U1 OOYHArOIIMXCSI ¢ OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 3[IOPOBBS: YMEHHE MPUMEHATh 3HAHUA 00 OCHOBHBIX JAOCTYITHBIX METOAAaX MO3HAHUS
BEIIIECTB M XUMUYECKHUX SIBJICHUH,

IUTA CHETBIX M CIabOBUAAIINX OOYYarOIIUXCS: YMEHHUE HCIONb30BaTh Pelbe(pHO-TOUEUHYI0 cucteMy obo3Haudenmid JI. Bpaiins nns 3ammcu
XUMUYECKUX (HOPMYIL.

11 KJIACC



IIpenmveTHbIe pe3ynbTaThl OCBOEHUS Kypca «O0Imas u HeOpraHudeckast XUMUS» OTPaKAIOT:

c(OPMHUPOBAHHOCTD MPENCTABIEHUI: O XUMHYECKONW COCTABIISIFOINEH €CTeCTBEHHO-HAYYHOH KapTUHBI MUPA, POJIM XUMUHU B MO3HAHUU SIBJICHHUN
pUPOBI, B POPMHUPOBAHUHN MBILLJICHUS U KYJbTYPbl IMYHOCTH, €€ (PYHKIMOHAJIbHOW rPaMOTHOCTH, HEOOXOAMMOM [Tl peIleH s IPAKTHUECKUX 3a71a4
U 5KOJIOTMYEeCKH OOOCHOBAHHOT'O OTHOLICHHUS K CBOEMY 37I0POBBIO U IIPUPOIHOM Cpere;

BJIAJICHHE CUCTEMOH XMMUYECKHX 3HAHWUH, KOTOPAasi BKJIFOYAET: OCHOBOIIOJATAOIINE TOHATHUS (XMMUYECKUN 3JIEMEHT, aTOM, H30TOoI, S-, p-, d-
3JIEKTPOHHBIE OpPOHUTATIM ATOMOB, IOH, MOJIEKYJIA, MOJIb, MOJIIPHBIH O0BEM, BAIEHTHOCTb, HJIEKTPOOTPUIATEIBHOCTD, CTETIEHb OKUCICHHS, XHUMHYECKast
CBSI3b (KOBAJIEHTHAsl, WOHHAS, METAJUIMYECKas, BOJOPOIHAs), KPUCTAJUINYECKAs PEINETKA, TUIbl XUMHYECKHUX PEaKIHi, PacTBOP, 3JIEKTPOIHTHI,
HE3JIEKTPOJIUTBL, HJIEKTPOIUTHIECKAsE TUCCOLUALHS, OKUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTh XUMHUECKON PEaKIINHU, XHMUYECKOE PABHOBECHE); TEOPUU
Y 3aKOHBI (TEOPHS HIEKTPOIUTUIECKON AUCCOLMALH, epuonndecknii 3akoH J1. M. Menneneena, 3aKOH COXPaHEHUSI MaCChI BELIIECTB, 3aKOH COXPAHEHMS
U TIPEBPALICHNS SHEPTUH ITPH XUMHUUYECKUX PEAKLHAX ), 3AKOHOMEPHOCTH, CHMBOJIMUECKHUH SI3bIK XMMUHU, MUPOBO33PEHUYECKIE 3HAHMS, JIEKAIIUE B OCHOBE
NOHUMAHHS NMPHUYUHHOCTH U CHCTEMHOCTH XMMHYECKUX SIBJICHHUH, (pakTonorndeckne CBEACHUS O CBOICTBAX, COCTaBe, MOJyUYEHHUH M O€30MacHOM
UCTIOJIB30BAHUH BAKHEHIITNX HEOPTaHMUYECKUX BEIECTB B OBITY U MPAKTUYECKOH AeSITEIbHOCTH YeJIOBEKa;

c(OPMHUPOBAHHOCTb YMEHHUH BBIABISITH XapaKTePHbIC NMPU3HAKH MOHATHH, YCTAHABINBATh X B3aUMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOLIHE
MOHATUSA MIPU ONMCAHUY HEOPTAHUYECKUX BELIECTB U UX MPEBpaLleHUN;

c(OPMHUPOBAHHOCTb YMEHHH HCIOJIB30BATh XUMHUECKYI0 CHMBOJIUKY IJISl COCTABICHUsI (POPMYIT BELIECTB M YPABHEHUH XUMUYECKUX PEAKIINH,
cucremarndeckyro HoMeHkiaTypy (IUPAC) u TpuBHnaibHbIE HA3BAHUS OTAEIBHBIX HEOPTAHUYECKHUX BEIIECTB (YrapHbBIH a3, YIIIEKUCIbIH Ta3, aMMHAK,
raiéHasl H3BeCTbh, HETAIIEHAS H3BECTb, TUThEBAS COAA, THUPUT U APYTHE);

c(OPMHUPOBAHHOCTb YMEHHH ONPENeNATh BAIEHTHOCTb U CTETIEHb OKUCICHUS! XUMHUECKUX 3JIEMEHTOB B COSIMHEHUSX PA3JIMIHOTO COCTaBa, BUM
XUMHYECKON CBsI3M (KOBAJEHTHAs, MOHHAs, METAJUIMYECKAst, BOAOPOAHAs) B COCAUHEHUSX, TUI KPUCTALUTMUECKON PEIIETKH KOHKPETHOTO BEIECTBA
(aTomHas1, MOJIEKYJISIpHAs], MOHHAS, METAJUTHYECKAs ), XapaKTeP CPenbl B BOAHBIX PACTBOPAX HEOPTaHMYECKHX COSAMHEHUIA,

c(OPMHUPOBAHHOCTh YMEHHUH yCTaHABJIMBATH NMPUHAIJIEKHOCTh HEOPTAHMUECKUX BEINECTB IO MX COCTaBY K OINPENENIEHHOMY KJaccy/Tpyrime
COeAMHEHUH (ITPOCThIE BEIIECTBA — METAJUIBI U HEMETAJIIbI, OKCUBI, OCHOBAHMS, KHCIIOTHL, aM(OTepHBIE THAPOKCHIBI, COJIN),

c(OPMHUPOBAHHOCTb YMEHHH PacKpbIBaTh CMBICH Nepuoanueckoro 3akoHa JI. 1. MenneneeBa n A€MOHCTPHPOBATh €r0 CHCTEMATU3UPYIOLIYIO,
OOBSICHUTENbHYIO U IPOTHOCTHYECKYIO (PYHKIINY,

c(hOpMHPOBAHHOCTb YMEHHI XapaKTePU30BATh HJIEKTPOHHOE CTPOSHHE aTOMOB XUMHUYECKHX 3J1eMeHTOB 1—4 nepuonos [lepronnueckoil cicTeMbl
xumuyeckux saemeHToB [[. M. MeHpaeneeBa, MCHONB3ys MOHSATHS «S-, P-, d-3JIEKTPOHHBIE OpOMTANM», «IHEPTETUUECKHUE YPOBHMUY», OOBSACHSTH
3aKOHOMEPHOCTH U3MEHEHHMsI CBOWCTB XMMHMUYECKUX 3JIEMEHTOB U UX COEAMHEHUH MO nepuonaMm u rpynmnam lleprnogudeckoi cHCTEMBI XUMHYECKHUX
anemeHToB J[. 1. MeHneneena,

c(OPMHUPOBAHHOCTb YMEHHUH XapaKTepPHU30BaTh (OMHUCHIBATh) OOIIME XMMUYECKHE CBOWCTBA HEOPTraHMYECKHX BEINECTB PAa3IMYHBIX KIJIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE N€HETUYECKON CBSI3U MEXy HEOPTaHMYECKUMU BEIECTBAMU C MTOMOIUBIO YPABHEHUN COOTBETCTBYOLIUX XUMUYECKUX
peaxkumii,

c(OPMHUPOBAHHOCTb YMEHHS KJIACCU(PHUIIMPOBATH XMMUYECKHIE PEAKIIMH TI0 Pa3IMYHBIM MPU3HAKAM (YHCIY U COCTaBY PEarupyroIluX BEIIECTB,
TEIUIOBOMY 3P (EeKTy peakiiy, H3MEHEHUIO CTETIEHEH OKUCIIEHHSI 3JIEMEHTOB, OOPAaTUMOCTH PEAKLIUH, YIACTHIO KaTaln3aTopa),



c(OPMHUPOBAHHOCTb YMEHHH COCTABJISITh YPABHEHHSI PEAKIIUI PA3JIMUHBIX TUIIOB, IIOJIHBIE U COKPALIEHHBIE YPABHEHHS PEaKLIii HOHHOTO OOMeHa,
YUUTBIBAs YCIOBHUS, IIPH KOTOPBIX 3TH PEAKIIMH UAYT O KOHIIA;

c(OPMHUPOBAHHOCTb YMEHHH NPOBOAWTH PEAKLUH, IMOATBEPKOAOI[NE KAYECTBEHHBI COCTAB PA3JIMYHBIX HEOPTaHHYECKHUX BEIIECTB,
PacIiO3HABATD OMBITHBIM MTyTEM HOHBI, PUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HEOPTAHUUECKUX BEIIECTB,;

c(OPMHUPOBAHHOCTb YMEHHH PACKpPBHIBATH CYIIHOCTb OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLMHA ITOCPEACTBOM COCTABJICHHUS 3JIEKTPOHHOTO
OanaHca 3TUX PEaKLHIA;

c(OPMHUPOBAHHOCTb YMEHHI OOBSICHITH 3aBUCHMOCTb CKOPOCTH XHUMHYECKOW PpEakUUH OT Pa3JIMYHbIX (PAKTOPOB; XapakTep CMEIIeHHs
XUMHYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHeLIHero Bo3aehcTus (npuniun Jle [atense);

c(OPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTb XUMHUYECKHE MPOLIECCHI, JEKAIIUE B OCHOBE MPOMBIIIJIEHHOTO MOJYYEeHUSI CEPHOH KHCIOTHI,
aMMHaKa, a TakKe CHOPMHUPOBAHHOCTh MPENCTaBIECHUH 00 O0INX HAyYHBIX MPUHLUNAX U SKOJIOTHYECKHUX MPOoOIeMax XHMUIECKOTO POU3BOJCTBA,

c(OPMHUPOBAHHOCTb YMEHHUH MPOBOJAUTH BBIYUCICHUS C HCIIONB30BAHUEM IIOHATHS «MAaccoBas IOJI BELIECTBA B PAacTBOpPE», OOBEMHBIX
OTHOILIEHHI Ia30B MPH XUMUYECKHX PEAKLIUAX, MACChl BELIECTBA WM 00BEMA ra30B M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE MM OOBEMY OJJHOTO
U3 YYaCTBYIOIIUX B PEAKLUH BELIECTB, TEIUIOBOTO 3 (dekTa peakny Ha OCHOBE 3aKOHOB COXPAHEHMsI MAacCChl BELIECTB, MPEBPAILEHHUS U COXPAHEHUs
SHEPTHH;

c(OPMHUPOBAHHOCTb YMEHHH COOJIONATH MPaBUJIa MOJIB30BAHUS XUMUYECKOH MOCYION M JabopaTopHBIM 000OpYIOBaHHMEM, a TaK)XKe MpaBHIIA
oOpalleHus C BelIeCTBAMU B COOTBETCTBHH C HHCTPYKLMSIMH IO BBITIOJHEHUIO JIAOOPATOPHBIX XUMUYECKHUX OIIBITOB,;

c(OPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBIOJHATH XUMHUYECKHI SKCIIEPUMEHT (Pa3JIOKEHHE IMEPOKCHAA BOAOPOAA B NPUCYTCTBHH
KaTaJIn3aTopa, ONpeieNieHne CPeAbl PACTBOPOB BEILIECTB C MOMOIIBI YHHUBEPCAJIBHOTO HHIUKATOPA, BIHMSIHUE PA3JIMYHBIX (PAKTOPOB HAa CKOPOCTh
XUMHYECKON PEeakIMH, PeaKLiui HOHHOTO OOMEHa, KaUeCTBEHHBIE PEeaKIUU Ha CyJb(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, Hd KATHOH aMMOHHUSI, peIleHUe
SKCIIEPUMEHTANBHBIX 337ady Mo TeMaMm «Mertamumby u «Hemeramnb») B COOTBETCTBUHM C INPaBHJIAMH TEXHHUKH O€30MACHOCTH IPH OOpaIleHUH C
BeIeCTBAMH U JabopaTOpHBIM OOOPYIOBaHHEM, TMPENCTABIATh PE3yJNbTaThl XUMHUYECKOTO 3KCIepuMeHTa B (OpMe 3amucu  ypaBHEHUH
COOTBETCTBYIOLINX peakuuil 1 (POPMYJIHPOBATH BBHIBOIBI HA OCHOBE STUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTb YMEHHI KPUTUYECKH AHATU3UPOBATh XMMHYECKYI0 HH(OPMAIMIO, MOJYyYaeMylH) H3 pPa3HbIX HCTOYHUKOB (CpencTBa
MacCOBOWM KOMMyHHUKalu, MIHTepHET 1 npyrux);

c(OPMHUPOBAHHOCTb YMEHHUI COOMIOATh MpaBHUia HKOJIOTHYECKU LEJIeCOO00Pa3sHOro MoBeNeHUs! B ObITY U TPYIOBOH NESITENbHOCTH B LEJSX
COXPaHEHHsI CBOETO 3I0POBBS U OKPY KarOIIeH MPUPOIHON Cpelbl, OCO3HABATH OMACHOCTDb BO3IEHCTBHS HA KUBbIE OPTaHU3MBbI ONPEACTIEHHBIX BEIECTB,
noHuMasi cMmbicn nokaszarensi 11JIK, mosicHATe Ha mpuMmepax crnocoObl YMEHBIIEHHSI M MPENOTBPAIIEHHsST MX BPEJHOTO BO3ACHCTBUS HA OPraHH3M
94eJI0BeKa;

U OOYHAIOIIMXCSI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSI: YMEHHE MPUMEHSATh 3HAHUS 00 OCHOBHBIX IOCTYITHBIX METOJAX MO3HAHUS
BEIIIECTB M XUMUYECKHUX SIBJICHUH,

IUTA CHETBIX M CIabOBUAAIINX OOYYarOIIUXCS: YMEHHUE HCIONb30BaTh Pelbe(pHO-TOUEUHYI0 cucteMy obo3Haudenmid JI. Bpaiins nns 3ammcu
XUMUYECKUX (HOPMYIL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
H KonnuecTBo yacos JJIeKTPOHHbIE OcHoOBHbBIE BHABI AEATEIHLHOCTH 00yYAOLIHXCH JearebHOCTD
AMMEHOBAHHE
Kont u(ppoBbIe YUTEJISA ¢ YYETOM
Ne /i1 | pa3aenoB u Tem Bcee outpo | [pawcru | (uugp ) y y
NpOrpaMMbI JbHbIe | yeckue | 00pasoBaTeSibHbIE TpPOrpaMMBI
ro
paboTbl | paGoTel | PECYPChI BOCIHTAHHSA
LIKOJIBI
Pazgen 1. TeopeTnueckne 0CHOBbI OPraHHYECKOH XHMHUH
PackpbiBaTh CMBICT H3y94aCcMBIX MOHATHIH (BBISBIATE | -YCTAHOBJICHHC
HX XapaKTCPHBIC IPU3HAKHN), YCTAHABIMBATE MX JTOBCPHUTECBHBIX
B3aHMOCB3b. OTHOILICHUU MEXAY
[MpyMEeHSTD TIOTOKEHHS TCOPHH CTPOCHHS TE TaArOTHHIC CKUM
P3III 10 KJACC opranuueckux Bemects A. M. bytiaeposa mist PabOTHHKOM U
OOBSICHCHUS 3aBUCUMOCTH CBOUMCTB BEIIICCTB OT UX 00 yHAOIIUMHUCS
hitps://resh.cdu.ru/s COCTaBa U CTPOCHUS n CHZ:06CTB 2] pix
IMpenmer ubject/29/10/ p ) Yot
y Hcnoap30BaTh XUMHUICCKYIO CHMBOJIHMKY JUTS MTO3UTHBHOMY
OPTaHIHCCKON MOII 10 knace COCTABJICHHUS MOJICKYJISIPHBIX H CTPYKTYPHBIX BOCTIPHATHIO
xumud. Teopus https://uchebnik.mo (pasBEpryTOH, CoK Z 'e'II){Hop“I) o p1\y4 Hyp o6 2}0 MCS
1.1 CTPOCHHS 3 s.ru/cataloguefalias | \PABCPHYTOH, COKpAI PMY yrarotin
— OPTraHHYCCKUX BEINECTB. TpeGoBaHui U
OPTAHITICCItX cs—lesson_template Onpeaensars BUABI XUMHUYCCKOH CBSI3U (OAMHAPHBIC POCKO
COCIUHCHUH A. video_lesson.video P PHPIC, p
— KPaTHBIC) B OPTaHHYCCKUX COCTUHCHUSX. e arOrHYeCKOTO
M. bytneposa &subject program PackpbiBarh poib OPraHUYCCKON XUMUH B TIPHPOJIC aboTHHKA
. K
ids=31937268.3590 P poIb Op fpupore, | p ’
9473 XapaKTePHU30BATh ¢¢ MPUBJICUCHHUIO UX
— 3HAUCHUC B YKM3HHU UCJIOBCKA, WITFOCTPUPOBATH CBA3h | BHUMAHUA K
C APYTUMH HAYKAMH. 00CyKIacMOM Ha
Habmronats v onmuCHBATh JCMOHCTPAIMOHHBIC VpOKe
OTIBITHI; POBOJUTE M OMIMCHIBATE TAO0OPATOPHEIC uHpOPMAITHH,
OTIBITHI M TIPAKTHYCCKIE PAOOTHI AKTHBH3AIAN
HUtoro o pazaeny 3 MO3HABATCIBHOU
CATCITBHOCTH;
Pasgen 2. YrieBoaopoasl A ’
. - mOOy>KACHHEe
IIpeacnpabIC POIIT 10 KITACC PackpriBaTh CMBICT H3YYaCMBbIX TIOHITHH (BBISB/ISTH OBYHArOLIIXCH
2.1 yriaesoxopomsl — | 2 https://resh.edu.ru/s | Ux XapakTEepHBIC NPU3HAKH), YCTAHABINBATD UX
AJTKAHbI ubject/29/10/ B3aMMOCBSI3b, HCIOIH30BATh COOTBETCTBY FOIIHE




2.2

Hempenensasie
VIJIEBOAOPOIBL:
ANKCHBI,
aNKaIUuCHBI,
ATKHHBI

23

Apomarnieckue
VIJIEBOAOPOIBI

2.4

IIpuponueie
HCTOYHHUKH
VIJIEBOAOPOIOB U
nx nepepadboTka
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MOHATHA MPU OMTUCAHUH COCTABA, CTPOCHHUS U
MPEBPALLECHUI OPraHUYECKUX COSIUHEHUH.
Hcnonp30BaTh XUMAYECKYEO CHMBOIMKY IS
COCTABJICHHUS MOJICKYJISIPHBIX H CTPYKTYPHBIX
(pazBépHyTOMH, COKpaEHHOH) hopMyT
OPraHUYCCKUX BELICCTB.

YcTaHaBAMBaTh MPUHAANICKHOCTE BELICCTB K
OMPEICICHHOMY KIacCy

VIJICBOAOPOIOB IO COCTABY M CTPOCHUIO, HABBIBATh
HX TI0 CHCTEMATHYCCKON HOMCHKIATYPE; IPUBOJUTD
TPUBHABHEIC HA3BAHMS OTACIBHBIX NMPEACTABUTEICH
VIICBOAOPOIOB.

Omnpenenars BUAB XUMHUCCKON CBSI3H B MOJICKYIax
VIJICBOAOPOIOB; XapaKTEPH30BaTh 3aBUCUMOCTb
PCaKLIMOHHOH CIIOCOOHOCTH YIICBOAOPOAOB OT
KPaTHOCTH KOBAJICHTHOH CBSI3H.

XapakTepHu3oBaTh COCTAB, CTPOCHHE, TPUMCHECHHE,
(U3HUCCKUE U XUMHUYESCKHC CBOUCTBA, BAXKHEHIIIC
€HocO0BI HONMYYCHHS THIIHYHBIX MPEICTABUTEIICH
Pa3IUYHBIX KJIACCOB YIIICBOAOPOAOB (METAHA, STAHA,
JTUJICHA, aUCTUICHA, OyTaaucHa -1,3, OeH30ma,
TOJIYOJIa).

BBISBIATS TCHETHUECKYIO CBSI3b MEHKIY
VIICBOAOPOJAMH U MOATBEPKAATh € HATTHIHC
VPaBHCHISIMH COOTBETCTBYIOLIUX XUMHUECKHX
peaKiuii ¢ UCTIONBb30BAHUEM CTPYKTYPHBIX (popMy.
XapakTepH30BaTh HCTOUHHKH YTJICBOAOPOIHOTO
coipbst (He(Th, IPUPOAHBIH raz, yrojb), CHOCOOBI UX
nepepaboTKH U NPaKTHIECKOS TPHMCHEHHE
MOJYYaCMBIX TPOAYKTOB.

Hcnonb30BaTh €CTECTBCHHO-HAYYHBIC METOIBI
MO3HAHUS — MPOBEACHUE, HAOMIOJCHHUC U OTIICAHHE
XHMHYCCKOTO SKCIICPUMEHTA (1aDOPaTOPHBIC OIBITHI
U IPaKTHYCCKUE PaboThI).

Cnenosats npasuiaM 6€30NacHON PaboOTHI B
71a00paTOPUH MTPH UCTIOIB30BAHUH XUMHIICCKOH

coOMr0aaTh HA
VpOoKe
OOIICTIPUHSTHIC
HOPMBI TIOBCACHHS,
MpaBHiIa OOICHHUS
co

CTapIIUMHU

(11e JarorMuCCKUMHU
pabOTHHKAMU) U
CBCPCTHUKAMU
(oOyuarormumucs),
TIPUHIATIBT
yucOHOU
JUCTIATUTAHEL 1
CaMOOPTaHH3AIINH;
- TIPUBJICUCHIIC
BHUMAaHUS
00y4AOIIUXCS K
[CHHOCTHOMY
aCMeKTy
HU3yYACMBIX Ha
YPOKax SBJICHUH,
OpTaHM3AITHS WX
paboTHI ¢
MOJy4aeMoi Ha
YPOKE COLMATBEHO
3HAYUMOU
nHpopMaLeH —
WHHUIAHPOBAHHE €C
00CYKICHHUS,
BBICKA3BIBAHHS

00 YHAOIIUMUCS
CBOETO MHCHUS TIO
¢e TIOBOY,
BBIPabOTKH CBOCTO
K HEH




HOCYABI U 000PYAOBAHUS, A TAKKE MPABHIIAM
o0paleHNs ¢ BEMECTBAMU B COOTBETCTBHU C
UHCTPYKUUAMH BEITIOTHEHUS J1aOOPATOPHBIX OIMBITOB
U IPAKTHYECCKUX paboT MO MOTYUCHHUIO U H3YICHUIO
OpPraHUYECKUX BEIIECTB.

[lpeacraBnare pe3yabTaThl KCIEPUMEHTA B opMe
3aMUCH YPABHCHUN COOTBETCTBYIOLIUX PEAKLIUM U
JieJaTh BbIBOJBI HA UX OCHOBE.

[1poBOAUTE BBIMHMCACHUS AJ1 ONPEACICHUS
MOJCKYISIPHON (HOPMYITBI OPraHHIECCKOTO BEIICCTRA,
MO YPaBHEHUIO XUMUYECKOH peakuuu
CaMOCTOATECTEHO IITAHUPOBATD U OCYIIECTBIATH
CBOIO MO3HABATEJIBHYIO ACSITCIBHOCTD, IPUHUMATh
AKTUBHOE VYACTHE B IPYIIOBON YICOHOMH
JEATEAbHOCTH

Hroro mo pazzemy

13

Paszaen 3. Kuciopogcoaepaxaiiue opraHHyecKHe CoeJHHEHHS

3.1 Cruptel. @eHOa 3
Anpaerunsr.

39 KapGonossie 7
KHCJIOTHI.
CroxxHbie 3¢upbI

3.3 Vraesoasr 3

P3III 10 KJIACC
https://resh.edu.ru/s

ubject/29/10/
MDSIII 10 xmace

https://uchebnik . mo

s.ru/catalogue?alias
es=lesson template
.video_lesson.video
&subject_program
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PackpeiBaTh CMBICT H3y4acMbIX MOHATHH (BBIABIATH
HX XapaKTCPHbIC MPU3HAKHU), VCTAHABIHBATE HX
B3aUMOCBSI3b, HCIIONb30BATh COOTBETCTBYIOLIUE
HOHSATHUS IPH OIIUCAHUU COCTaBA, CTPOCHUS U
MPEBPALLECHUI OPraHUYECKUX COECIUHEHUH.
Hcronp30BaTh XUMHYECKYIO CHMBOIUKY IS
COCTABJICHUS MOJCKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOMH, COKpaLEHHON) GopMyn
OpPraHUYECKUX BEIIECTB.

YcranaBnuBaTe NPUHAAICKHOCTD BEIIECTB K
ONpeASACHHOMY KIacCy MO COCTaBY U CTPOCHUIO,
HA3bIBATh UX IO CHCTEMATHYECKON HOMEHKIATYPE;
HNPUBOAUTH TPUBUAJIbHBIC HA3BAHUS

OTAEIBbHBIX MPEACTABUTEICH KUCIOPOACOACPKAIIUX
COCAUHECHUM.

XapakTepHu30BaTh COCTaB, CTPOCHHUE, IPUMEHECHUE,
(U3HUCCKUE U XUMHUCCKHC CBOUCTBA, BAKHCHIIIC
CHoCcO0BI HOMYYCHHS THITHYHBIX MPEACTABUTEIICH
PA3IUUIHBIX KJIACCOB KUCIOPOACOACPKAIIHNX

OTHOLICHUS,

- WCTIONTb30BAHYIC
BOCIIUTATCIBHBIX
BO3MOXKHOCTEN
COMCPIKAHUS
yueOHOTO
MpeaMeTa uepes
JEMOHCTPAIIHIO
00YYAROIIUMCS
MPUMEPOB
OTBCTCTBCHHOTO,
TPaKIAHCKOTO
HOBEACHUA,
POABJIICHUA
YCI0BEKOMIOOUS U
10OPOCePASIHOCTH
, 4epe3 moadop
COOTBCTCTBYHOIIIUX
TCKCTOB OJIs1
YTCHUSA, 3a0a4 IS
peLIcHMS,
MPOOJIEMHBIX
cUTyaluH Amd
00CYKICHUS B
KI1acce;

- IPUMCHCHHE HA
VpOKe
HUHTCPAKTUBHBIX
dbopMm paboTei ¢
O0YYARIUMHCS
HUHTCJUICKTYAJIbHBIX
urp,
CTHMY TP FOTIHX
MO3HABATCIIEHY IO
MOTHBAILTHIO




COCMHCHHUH (METaHONA, 3TAHOIA, TITULCPHHA,
(deHoma, GopManpaeruaa, aneTaNbACTHIA, YKCYCHOM
KHCIOTBHI, TTIIOKO3bI, CAXapo3bl, Kpaxmaa,
LICJITEONIO3b] ); BBISBIIATH TCHCTHUCCKYIO CBA3b MEXKIY
HHMH U MOATBEPKIATH €€ HATUYHEC YPABHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYCCKUX PCAKLUH ¢
HCTIONTb30BAaHUEM CTPYKTYPHBIX GOPMYIL.
OmnucrBaTh COCTAB, XUMHYCCKOE CTPOCHUE U
MPUMEHCHHUE KHPOB, XapaKTePHU30BaTh UX 3HAUCHHC
JUTS XKU3HEACATEIEHOCTH OPTaHNU3MOB.

OcozHaBaTh ONACHOCTH BO3ACHCTBHS HA YKUBBIC
OpraHu3MBbl ONPEACICHHBIX OPTaHNYICCKHUX BEIICCTB,
MOSICHATH HA MPUMEPAX CIOCOOBI YMCHBIICHHUS

U IPEIOTBPALICHUS UX BPESIHOTO BO3ACHUCTBHS HA
OpraHu3M YEIIOBCKA.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIC METOIBI
MO3HAHUS — MPOBEACHUE, HAOMIOCHHUC U OTIMCAHHE
XHMHYICCKOTO SKCICPUMEHTA (1aDOPaTOPHBIC OIBITHI
U IPaKTHYCCKUE PaboThI).

Cnenosats npaBuiaM 6€30NacHON PaboOTHI B
71a00paTOpPUH MPH UCTIOIB30BAHUN XUMHIICCKOH
MOCYB U 000PYIOBaHU, & TAKXKE MMPaBUIaM
oOpaleHUs ¢ BEIIECTBAMU B COOTBETCTBUH C
HHCTPYKUHUAMH BEITOTHEHUS 1aOOPATOPHBIX OIMBITOB
U IPAKTHYECCKUX padoT MO MOTYUCHHUIO U H3YICHUIO
OPTraHUYCCKUX BELICCTB.

[IpencraBasaTe pe3yapTaThl SKCOCPUMEHTA B hopMe
3aMUCH YPABHCHUH COOTBETCTBYOLIUX PEAKLIMM U
JCJIaTh BBIBOABI HA HX OCHOBE.

[TpoBOaUTH BEIMHCICHHS AT OIPEACICHUS
MOJCKYISIPHOU (HOPMYITBI OPraHHICCKOTO BEIICCTRA,
M0 YPABHECHUIO XUMHYICCKOH PCaKLIHH.
CaMOCTOATETEHO IITAHUPOBATD U OCYIIECTBIAITD
CBOIO MO3HABATEIIBHYIO ACATCIBHOCTD, IPHHUAMATh
AKTUBHOE

YYACTHE B IPYINOBOH YICOHOM ACATCIBHOCTH

00YYAOIIUXCS,
JHUCKYCCHU,
KOTOPHIC JAfOT
0OYYAROIITUMCS
BO3MOKHOCTb
MPHOOPECTH OMBIT
BCACHHS
KOHCTPYKTHBHOTO
JUAIIOra;
IPYNIIOBOH padoTHI
W

paboThl B mapax,
KOTOPHIC y4ar
KOMaHIHOU paboTe
"
B3aUMOACUCTBUIO C
JPYTHMH JCThMHU,

- BKJIFOUCHHC B
YPOK HTPOBBIX
TIpOLIE Y,
KOTOPHIC TOMOTAOT
MOAACPKATD
MOTHBALIHIO
00yHAOIIUXCS K
MOTYICHUIO
3HAHUU,
HATQKABAHHUIO
MO3UTHBHBIX
MEKITHIHOCTHBIX
OTHOUICHUH B
KIIAcCe, MOMOTAIOT
YCTaHOBIICHHIO
TOOPOKENATEe TbHOH
atMochepsl BO
BpEMSI YPOKa;




Hroro o pazaemy
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Pasnen 4. AzoTcogepxainye OpraHHYECKHE COeAHHEHUS

AMuHBI.

4.1 AMUHOKHUCJIIOTHIL.

benxu
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PackpeiBaTh CMBICT H3y4acMbIX MOHATHH (BBIABIATH
HX XapaKTCPHbIC MPU3HAKHU), VCTAHABIHBATE HX
B3aMIMOCBS3b, UCTIOIb30BATh

COOTBETCTBYIOIIUE ITOHATHA ITPH OTIICAHUH COCTaBa,
CTPOCHM U TIPEBPAICHUH OPraHUIECKIX
COCAUHECHUM.

Hcronp30BaTh XUMHYECKYIO CHMBOIUKY IS
COCTAaBJICHHUS MOJIEKYJISIPHBIX H CTPYKTYPHBIX
(pa3BEpHYTOMH, COKpaLEHHON) GopMyn
OpPTaHMYECKUX BEIIECCTB.

Omnpeaenare NpUHAAIEKHOCTD BELIECTB K
OTIPEACICHHOMY KJIACCY TIO COCTABY M CTPOEHHIO,
Ha3bIBaTh UX I10 CUCTEMATHUECKON HOMEHKIIATYPE;
TIPUBOAUTH TPUBHAIBHBIC HA3BAHUS OTACIBHBIX
MpEeACTABUTEICH.

XapakTepH30BaTh COCTAB, CTPOCHHE, IPUMEHEHHE,
(U3HUCCKUE U XUMHUESCKHC CBOUCTBA, BAKHCHIIIC
CHoCO0BI HONMYYCHHS THIIHYHBIX MPEACTABUTEIICH
A30TCOACPKAIUX COCTUHCHUH (MCTHIAMHHA,
TJIMIHMHA, OCSIKOB).

OmnwmceiBaTh COCTaB, CTPYKTYPY, OCHOBHBIE CBOMCTBA
OCITKOB; MOSCHATh HA MPUMEPAX 3HAYCHUC OCIKOB
JUTSL OpTraHu3Ma UeI0BEKa.

Hcronb30BaTh €CTECTBEHHO-HAYYHBIE METOIBI
MO3HAHUS — HAOIIOAATh U ONUCHIBATh
JEMOHCTPALIMOHHBIN JKCIIEPHMEHT.
CaMOCTOATETEHO IITAHUPOBATH U OCYIIECTBIATh
CBOIO NIO3HABATEJIBHYIO ACATEIBHOCTD, IPUHAMATD
AKTUBHOE VUACTHC B IPYIIOBON YICOHOMH
JEATEIBHOCTH

Hroro mo pazgemy

3

Pasaen 5. BeicokoMojieKyJispHbIe COeAHHEHHS

- OpraHu3aIus
medcersa
MOTHBHPOBAHHBIX
Y 3Py IUPOBAHHBIX
00y4arIUXCS HAT
HX
HCYCIICBAIIUMHU
OJHOKJIACCHUKAMH,
JAOIIETO UM
COLIMAJIBHO
3HAYHUMBIHA OTIBIT
COTPYAHUYCCTBA U
B3aUMHOM
TTOMOIIIH,

- HHULIUUPOBAHHUE U
MOAIACPIKKA
HCCJICIOBATEIBCKO
"

ICATCABHOCTH
00y4aIUXCS B
pamkax
peanuzanuu MU
WHAUBUAYATBHBIX U
IPYIIOBBIX
HCCJICIOBATEIBCKA
X MPOCKTOB, UTO
JIacT
00YYAROIIUMCS
BO3MOXHOCTh
MPHOOPECTH
HABBIKH
CaMOCTOITEIBHOTO
PeLICHUS




POIII 10 KJIACC
https://resh.edu.ru/s

ubject/29/10/
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https://uchebnik.mo

Bragets uzyuaeMbpiMu XUMUYICCKUMH MTOHSITHIMU:
PacCKpBIBATH CMBIC]T H3YYASMBIX HOHITHH H
MPUMCHSIT 3TH MIOHSITHS TPU ONMUCAHHH COCTABA U
CTPOCHUS BRICOKOMOJICKYJISIPHBIX OPraHHYCCKUX
BCLICCTB, /11 OOBICHCHUS OTIACIBHBIX (haKTOB U
SIBJICHUH.

Hcrmonb30BaTh XUMHUYECKYO CUMBOJIUKY TSI

TEOPETUUECKOM
MPOOICMBL,
TCHCPHUPOBAHUS U
odopmeHUs
COOCTBCHHBIX HICH,
YBAXKUTCIBHOTO
OTHOILICHUS K

ITnacTmaccsr. .
5 Kayuyi, > s.ru/catalogue?alias COCTABJICHHS CTPYKTYPHBIX (dhopMyT BEIIECTB U YYIKAM HISSM,
BotokHa eSflesson template VPaBHCHHH peaKLi MOTUMEPH3ALNH U 0OPMIICHHEIM B
-video_lesson.video | mOMUKOHICHCALIHHL. paboTtax Apyrux
&subject_program_ | OnuceiBaTh COCTaB, CTPOCHUE, OCHOBHBIC CBONCTBA HCCIICIOBATCIICH,
1ds=31937268.3590 | xay4uykoB, HAaHOOICE PACIPOCTPAHEHHBIX BHIOB HABBIK TyOIUYHOTO
9478 IIACTMACC, BOJIOKOH;, MPUMCHCHHC BBICTYIUICHUS
B pa3nu4HBIX OTpaciax. Mcrop30BaTe €CTECTBEHHO- | TIEPE] ayAUTOPHCH,
Hay4YHBIC MCTOABI ITIO3HAHUA — Ha6J'IIO,Z[a,Tb u APrYMCHTHUPOBAHUA
OINUCBIBATH ,Z[eMOHCTpaLIHOHHbIﬁ OKCHOCPUMCHT u
OTCTauBaHUA CBOCH
Hroro no pazzeny 2 TOYKH 3PCHUSL.
OBLIEE KOJIMYECTBO
YACOBIIO 34 2 2
IMPOT'PAMME
TEMATHYECKOE INTAHUPOBAHUE
11 KJIACC
u KouaungecTBo 4acos DJ1eKTPOHHbIE OcHoOBHbIE BHABI ACITEJIBHOCTH 00y4arLIHXCS JeaTenbHocTh
o | e | e | Kompn |l | (npon s yueros
nporpaMMbI o | TbHBIE | HecKue o0pa3oBaTeIbHbI IpOrpamMmbl
paGoThl | paboTel | € PeCYpChbl BOCIHHTAHHS IIKOJIbI

Paznen 1. TeopeTnueckne 0CHOBBI XHMHUH

1.1

CTpocHHE aTOMOB.
Ieproamacckmit
3aKOH H
Iepuoamueckas
cucTeMa

POIII 11 xnace
https://resh.edu.ru

/subject/29/11/
MDIII 11 xmace

PackpriBaTh CMBICT H3YYaCMBbIX TIOHITHH (BBISB/ISTH
MX XapaKTCPHbBIC MPU3HAKH), YCTAHABIHBATH UX
B3aHMOCBSI3b.

PackpriBats cMmBbIcT nepuoapeckoro 3axona J. M.
Menzeneesa 1 AEMOHCTPHPOBATH €TI0

-yCTaHOBICHHE
JOBEPUTENbHBIX
OTHOILICHUU MEXAY




XUMHYECKHAX https://uchebnik. | cucreMaTH3uPYIOIIYIO, OOBICHUTCIBHYIO U

snementos /. . mos.ru/catalogue? | MPOTHOCTHYCCKYIO (DYHKLIUH.

Mengeneesa aliases=lesson_te | XapakTepu3oBaTk 3JICKTPOHHOE CTPOCHUE ATOMOB
mplate.video_less | XUMHUYSCKUX 3IEMEHTOB 1—4 MEPHOA0B, UCTIOIB3Y S
on.video&subject | moHATHSA S-, p-, d-3TCKTPOHHBIC OpOHUTANH,

program_ids=31 | 3HEPreTHYECKUE YPOBHH.
937268.35909478 | OOBIACHATH 3aKOHOMEPHOCTH H3MCHCHHS CBOUCTB
XHUMHYICCKHX 3JIEMEHTOB H UX COCIUHCHUH 1O
neproaaM u rpyrmam llepmoamdaeckoii cucremsr .
H. Mengeneesa
CtpocHue PackpeiBaTh CMBICT H3y4acMbIX OHATHH (BBLACTIATD
12 BCILECTBA. HX XapaKTCPHbIC MPU3HAKU) U IPUMEHSATh 3TH
' Msuoroo6Gpasue MOHATHA MPU OMUCAHNUHN COCTABA U CTPOCHUS
BCILECCTB BELICCTB, /11 OOBICHCHUS OTIACIBHBIX (haKTOB H
SIBJICHUU.
Omnpenenars BUAB XUMHUCCKON CBSI3H
(KOBaJICHTHOM, HOHHOM, METAJLIHICCKOM,
POIIL 11 xnace BO;[QPOL[HOI?I) B COCIUHEHUSX, TUIT KPUCTALITHIECKOU
https://resh.edu.u I())CHICTKI/I KOHKPETHOTO BEIICCTBA.
Jsubiect/29/11/ MPEACTIATh BATCHTHOCTD U CTCTICHb OKHUCIICHHUS
_J—MC)I_H 11 xnace XHMHYCCKHX 3JIEMEHTOB B COCIUHCHHUIX PA3THIHOTO
https://uchebnik. | 0T3P
[1poBOAUTE BEIYMMCIICHUS C UCIIOIBb30BAHUCM MTOHITHS
mos.ru/catalogue?
o «MaccoBas A0 BEIIECTBA B pacTBOpe». Baagets
aliases=lesson_te
13 XuUMHUECKHE mplate video Jess | P27 TACMBIMH XHMHTCCKIMH
peakiuu noHATHAMU. QOGBIACHATD 3aBUCHMOCTb CKOPOCTH

on.video&subject
program ids=31
937268.35909478

XUMHYCCKOH PEaKIUU OT Pa3IHIHBIX (JaKTOPOB.
Ompeaenare XapakTep CMCIICHUSI XUMHUICCKOTO
PaBHOBECHA B 3aBUCUMOCTH OT BHEILITHETO
BozacuctBus (npuniun Jle [larense).

CocTaBiiaTh YPaBHCHUS PSAKLIUIA PA3THIHBIX THIIOB,
MOJIHBIE ¥ COKPAIIEHHBIE YPABHEHN PEaKLIUN
HMOHHOTO OOMCHA, YUUTHIBAS YCAOBUS, TIPH KOTOPHIX
3TH PEAKLMH UAYT A0 KOHLA.

Hcnons30BaTh €CTCCTBCHHO-HAYYIHBIC METOIBI
MO3HAHUS — IIPOBCACHUC, HAOTIOACHUC M OMMMCAHNC

NCAArOTHUCCKUM
PabOTHHKOM U
00yYAIUMHUCS,
CHOCOOCTBYIOIINX
NMO3UTUBHOMY
BOCHPUSTHIO

00 yHAROIIUMHUCS
TpeOOBAHUI 1
MpocsO
[CJArOTHICCKOTO
paboTHuKa,
NPUBJICUCHUIO UX
BHUMAHUS K
o0CyKIacMOl Ha
ypoke
nHpOpPMALIH,
AKTUBHU3allUN
MO3HABATEIBHOU
JCATCIIBHOCTH;

- OOy ACHUE
00y4AIUXCS
COOMI0aTh Ha YPOKE
OOIICTIPUHSTHIC
HOPMEBI ITOBCACHU,
MpaBuiIa OOIECHHUS CO
CTapLIuMu

(1Ie TaroruuCCKUMH
pabOTHHKAMU) U
CBEPCTHUKaMU
(oOyuarormumucs),
MPHHLMIEI yIeOHOH
JUCLMILINHBI 1
CaMOOpTraHH3aALUH;
- PUBICUYCHHC
BHUMAaHUS
00y4AOIIUXCS K




XHUMHYCCKOTO SKCICPUMEHTA (IEMOHCTPALIMOHHBIC
71a00PATOPHBIC OMBITHI, MPAKTHICCKUC PA0OTHI): MO
ONPEASACHUIO CPEABl BOJHBIX PACTBOPOB BELIECCTB,
peaxuii HOHHOTO 0OMEHA, BIMSHHIO PA3TUYIHBIX
(haKTOPOB HA CKOPOCTh PCAKLHUH.

CrnenosaTh npasmwiIaM OJB30BAHUS XUMHUECKOH
MOCYJOH U Ta0OPaTOPHEIM 000PYIOBAHUCM.
IIpencraBnare pe3yiabTaThl

XHMHYCCKOTO SKCIEPHUMEHTA B (hOpME 3arucu
YPaBHCHUI COOTBETCTBYIOLIUX PCAKLMU U ACIATh
BBIBO/IBI HA MX OCHOBE.

[1poBoANTE BEIMUCIICHUS IO YPaBHEHUSIM
XUMHYECKHAX PEAKINH, B TOM UHCIIE
TEPMOXUMHUUYECKHUE PACUETHI

HUroro o

0 pazzeny

13

Pazgen 2. Heoprannueckast xumust

2.1

Merasuisl

POIII 11 xmace
https://resh.edu.ru
[subject/29/11/
MBI 11 xmacc
https://uchebnik.
mos.ru/catalogue?

aliases=lesson_te
mplate.video_less
on.video&subject
program_ids=31
937268.35909478

PackpriBaTh CMBICT H3y4aCMBIX TIOHSITHH (BBLAC/ISATH
MX XapaKTCPHbBIC MPU3HAKH) U MPUMCHSTh 3TH
MOHSITHS TIPU OTMUCAHUH COCTAaBA U CTPOCHUS
BELICCTB, /151 OOBICHCHUS OTIACIBHBIX (haKTOB U
SIBJICHUH.

OOBACHATE OOLIHE 3aKOHOMEPHOCTH B H3MCHEHHH
CBOMCTB 3JICMCHTOB — MCTAJIJIOB M UX COCAUHCHUH C
yUETOM CTPOCHUS HX ATOMOB U TIOJIOKCHHS B

[leprnoanueckoi CHCTEME XUMIUICCKUX 3JICMCHTOB 1.

N. MeHaeneena.

XapakTepu30Bath (OMUCHIBATH) OOIINE XUMHUCCKUS
CBOMCTBA METAJIIOB, UX BAXKHCHUITNX COCTMHCHUN,
MOATBCPKAASA 3TO OMHCAHUC MPUMEPAMHU VPABHCHUH
COOTBCTCTBYIOIINX XUMHUCCKUX PCAKIIUH;
MPUMCHCHUE METAJIOB B PA3HYHBIX O0NACTIX, a
TAKKC UCIIOIb30BAHUC UX JUTSI CO3MAHUS
COBPCMCHHBIX MATCPHATIOB U TCXHOJIOTHH.
OnuceIBaTh CIOCOOBI 3AMIUTHI METALIOB OT
Koppo3un. PackpeIBaTe CyIMHOCTE OKUCTUTCIBHO-

CHHOCTHOMY
acCIeKTy
H3yYaEMBIX HA
YPOKax SBJICHUH,
OpTaHM3AITH UX
paboTHI ¢
MOJy4aeMoi Ha
VPOKE COLMATBHO
3HAYUMOU
nHpopMaLeH —
HHHULUAPOBAHHE €€
00CYKICHHUS,
BBICKA3bIBAHUST

00 yHAROIIUMHUCS
CBOCTO MHCHUS 10 €€
MOBOAY, BEIPAOOTKH
CBOETO K HeH
OTHOIICHUS,

- HCTIOJIb30BAHKC
BOCIIUTATCIBHBIX
BO3MOXKHOCTEN
COACPIKAHHUS
yueOHOro mpeaMeTa
yepes
JCMOHCTPALIIO
00YYAROIIUMCS
MPUMEPOB
OTBCTCTBCHHOTO,
TPAKIAHCKOTO
HOBEACHUA,
MPOABJIICHUA
YEJIOBCKOTIOOUS U
TOOPOCEPACIHOCTH,
uepes moadop




BOCCTAHOBUTCJIbHBIX pCaKLII/Iﬁ noCpeacTBOM
COCTABJICHHUA BIICKTPOHHOTO OaNaHCca STHX PCaKLHH.
[IpoBoauTE peaKuy, TOATBEPKIAIOIINC
XapPaKTCPHBIC CBOIICTBa HU3yv1acCMbIX BCHICCTB,
Pacno3HaBATh ONBITHBIM HYTéM HOHBI MCTALJIOB,
NPUCYTCTBYIOIIME B BOJHBIX PacTBOPAaX.
Hcnonb30BaTh €CTECTBCHHO-HAYYHBIC METOIBI
MO3HAHUS — MPOBEACHUE, HAOMIOJCHHUC U OTIMCAHHE
XUMHYCCKOI'0 SKCIICPUMCHTA (,Z[CMOHCTpaLII/IOHHbIC u
71a00PATOPHBIC OMBITHI, MPAKTHUCCKUC PAGOTHI).
HpC,Z[CTaBJ'IHTL PE3YJIbTATBI XUMHUICCKOT'O
SKCIIEpUMEHTA B (JOpME 3aITiUCH YPaBHCHUH
COOTBCTCTBYIOLIUX pCaKLII/Iﬁ " ACJAaTh BBEIBOABI HA UX
OCHOBE.

CrenoBath nmpaBHIaM NOJIb30BAHUI XUMHUYCCKOH
MOCyA0H U 1a00PaTOPHBIM 000Dy IOBAHUEM.
HpOBO,Z[I/ITb BBIYHUCJIICHHUA 110 YPaBHCHUAM
XUMHYICCKHX peakuuid. CaMocToATe TbHO
IUIAHHPOBATh M OCYIICCTBIATD CBOXO
MO3HABATEIIBHYIO

ACATCIIbHOCTD, IPUHUMATh aKTUBHOC YIaCTUC B
IPYIIOBOH Y4eOHON ACATCIBHOCTH

2.2 Hemeranner
Cas3p
23 HCOPTAaHMICCKUX U
’ OPTaHUYECKUX
BCIIECCTB
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PackpriBaTh CMBICT H3y4aCMBIX TIOHSITHH (BBLACISATH
MX XaPaKTCPHBIC MPU3HAKH) U MPUMCHSTh 3TH
MOHSITHS TIPU OTMIUCAHUH COCTAaBA U CTPOCHUS
BELICCTB, /11 OOBSICHCHUS OTIACIBHBIX (haKTOB U
SIBIICHUH.

OOBsCHAT O0IINE 3aKOHOMEPHOCTH B M3MCHCHHH
CBOMCTB HEMETAJIJIOB U UX COCAUHCHUM ¢ YIETOM
CTPOCHUS UX ATOMOB U TIOJI0KCHHS B

[leproanueckoi CHCTEME XUMUYECKHX 3JIEMEHTOB J1.

N. Menaencesa.

XapakTepu30Bath (OMUCHIBATH) OOIINE XUMHUCCKUS
CBOMCTBA HEMCTAILIOB, MX BAYKHCHITNX COCTUHCHUM,
TIOATBCPKAASA 3TO OMHCAHUC MPUMEPAMHU VPABHCHUH
COOTBCTCTBYIOIIHIX XUMHYCCKIX PCAKIIHH.

COOTBCTCTBYHOIIIUX
TCKCTOB JJIs YTCHHA,
3a1ad4 AT PCLICHUSL,
MPOOIEMHBIX
cUTyaluuu Amd
00CYKICHUS B
KI1acce;

- IPUMCHECHHE HA
VpoKe
HUHTCPAKTUBHBIX
dhopm paboTe ¢
O0YYAFOIUMHCS
HUHTCJUICKTYAJIbHBIX
urp,
CTHMYJIAPYFOLIHX
MO3HABATCIIBHY IO
MOTHBALTHIO
00YYAOIIUXCS,
JHUCKYCCHU,
KOTOPHIC JAfOT
00YYAROIIAMCS
BO3MOKHOCTb
MPHOOPECTH OMBIT
BCICHUS
KOHCTPYKTHUBHOIO
JHAJIOra; IPyInoBOx
paboThl UK
paboThl B mapax,
KOTOpPBIE y4ar
KOMaHIHOU pabote U
B3aUMOJCUCTBUIO C
JPYTUMU ACTbMU,

- BKJIFOUCHHUC B YPOK
HTPOBBIX MPOLIEAYD,
KOTOPBIC TOMOTAOT




XapakTepru30Barh BIUSHAC HCMCTAIIOB U HX
COCIMHCHHI HA KUBBIC OPTAHU3MEI;, OIMICHIBATh
MMPUMCHCHHUE B PA3THYHBIX 00NACTAX MPAKTHUCCKOU
JCATCIBHOCTH YCIOBCKA.

[loaTBEepKaaTh CYIIECTBOBAHUE T€HETUIECKOU CBI3U
MEXKIY HCOPTAHMICCKIMU BEIICCTBAMU € TIOMOIITBIO
VPaBHCHUH COOTBETCTBYIOMINX XUMHUICCKUX
peaKui.

PackpeIBaTh CYIIHOCTE OKUCTUTCIIBHO-
BOCCTAHOBHUTCIBHBIX PCAKIIMH TOCPEICTBOM
COCTAaBJICHHUSI 3JICKTPOHHOTO OAIaHCa ITHX PEAKIINH.
[1poBoauTE peakLuu, NOATBEPK AAOLINE
XapaKTCPHBIC CBOMCTBA U3YYACMBIX BCIICCTB,
PacIo3HABATh OTBITHBIM NMYTEM AHUOHHI,
MPUCYTCTBYIOIIUC B BOAHBIX PACTBOPAX.
Hcnonas30BaTh €CTCCTBCHHO-HAYIHBIC METOIBI
MO3HAHUS — MPOBEACHUC, HAOTIOCHUC U OTUCAHUC
XUMHYECKOTO 3KCICPUMEHTA, (ICMOHCTPALIMOHHBIC H
71a00PATOPHBIC OMBITHI, MPAKTHUCCKUC PAGOTHI).
[IpeacraBnare pe3ynbTaTHl XUMHICCKOTO
IKCIICPUMEHTA B (hOPME 3aIKCH YPABHCHHM
COOTBCTCTBYIOIIUX PCAKIINH U JCIaTh BRIBOIB HA UX
OCHOBE.

CrneaoBarh mpaBUIaM IMOJIB30BAHUS XUMIUICCKOH
MOCyA0H U 1a00PaTOPHBIM 000Dy IOBAHUEM.
[1poBOaNUTE BEIMHUCICHUS TTO YPABHCHUAM
XUMHUYECKUX PEAKIIUH.

CaMOCTOATCIBHO TUTAHUPOBATE M OCYIICCTRIATD
CBOIO MO3HABATCILHYIO ACATCIBHOCTD, MPUHUMATh
AKTUBHOE VYACTHE B IPYIIOBON YICOHOM
JCATCIBHOCTH

Hroro nmo pazgemy 17
Paspen 3. XumMus H >KU3HL
POII 11 xmacc PackpriBaTh posIb XUMHH B PEIICHIH
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HDO6J'I€M HCIO0BCUCCTBA, OIMUCBIBATE OCHOBHEIC

MO ACPKATh
MOTHBAITAO
00y4AOIIUXCS K
MOJYYCHUIO 3HAHUH,
HATAKUBAHUIO
TTO3UTHUBHBIX
MESKITHIHOCTHBIX
OTHOIICHUU B
KJTacce, TOMOTAIOT
VCTAHOBJICHUIO
TOOPOKENATES TbHOM
atMochepsl BO
BpPCMs VPOKa;

- OpraHu3aITus
medcersa
MOTHBHPOBAHHBIX U
3PYIAUPOBAHHBIX
00y4aIUXCS HAT
HX HCYCIICBAIOIITIMHU
OJTHOKJIACCHUKAMH,
JAFOIICTO UM
COIIHATBHO
3HAYHUMBIH OIIBIT
COTPYAHUYCCTBA U
B3aUMHOU OMOTITH,
- HHULIUUPOBAHHUEC U
TIOAACPKKA
HCCJIEI0BATENbCKON
JCATCIBHOCTH
00y4aIUXCS B
paMKax peaTn3aiiu
AMH
WHAUBUAYATBHBIX H
IPYIIOBBIX
HCCIICAOBATCIBCKAX
MPOCKTOB, UTO ACT
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HANPaBICHUS PA3BUTHSA XUMHICCKOH HAYKH U
TEXHOJIOTHH.

[TpumensTh paBuna 6€30MacHOrO OOPAIIECHHS C
BCIICCTBAMH, HCIIOIb3YEMBIMH B MOBCEIHEBHON
JKU3HH, IPABUIIA TOBCICHHUS B LCTSIX COCPEKCHUL
30POBbS U OKPYKAOIIECH NPUPOIHOUN CPEeabL;
MOHUMATH BPE] (OMACHOCTh) BO3ACHCTBHUS HA KUBBIC
OPraHu3MBbl ONPEACICHHBIX BEIECTB CMBICI
nokazarens [TJK, moscHsITe Ha mpumMepax crnocoos
VMCHBIICHHUS U NPEAOTBPAILCHUS UX BPECIHOTO
BO3JCUCTBUSL.

AHaNMM3UPOBATh U KPUTHUESCKH OLICHUBATD
UHGPOPMALTHIO, CBA3AHHYIO ¢ XUMHUYCCKHMHU
MPOLICCCAMH U UX BIMSIHUCM HA COCTOSIHHC
OKPVYKAaIOILIEH Cpeabl.

Hcnonp3oBaTh MOMyICHHBIC 3HAHMS H
MpeAcTaBICHUS 0 chepax aeaTeIbHOCTH, CBA3AHHBIX
€ HAYKOW M COBPEMCHHBIMH TEXHOJIOTHIMH, KaK
OCHOBY JJIsl ODUCHTALINH B BbIOOpE cBOCH Oyayiue
poheCCHOHATBHOMN ACATCIBHOCTH.

[TpuHnMaTe yyacTue B 00CYKICHUN TPOOIEM
XUMHYECKOH U 3KOJOTHUYECCKON HAMPABICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MO3HLHIO IO MpodieMe
U IPEAIaratbh BO3MOXKHEIC IIVTH €€ PCLICHHUS

Hroro mo pazgemy

00YYAROIIAMCS
BO3MOYKHOCTb
MPHOOPECTH HABBIKU
CaMOCTOSITCIIBHOTO
peLICHUS
TEOPETUUECKOM
MPOOIICMBI,
TCHEPUPOBAHUS U
odopmeHUs
COOCTBCHHBIX HICH,
YBAKHUTCIBHOTO
OTHOIICHHS K Uy7KAM
HICIM,
0ohOPMIICHHBIM B
paboTtax Apyrux
HUCCACIOBATCICH,
HABBIK ITyOIUYHOTO
BBICTYIUICHUS TIPS
ayauTopuei,
ApPryMCHTAPOBAHUS U
OTCTauBaHUA CBOCH

TOYKHU 3PCHUA.

OBLIEE KOJIMYECTBO
YACOBI10 ITPOI'PAMME
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