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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CcpelHero ooOimiero o0Opa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHOoM ctangapte COO, ¢ yuérom Konrenuu npenogaBanus yaeOHOTO
npeaMera «XuMus» B 00pa3oBaTesbHbIX Oopranuzanusax Poccuiickoit denepanuu,
pean3yIoluX OCHOBHbIE 00pa30BaTENIbHbIE IPOTPAMMBbI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OIPENEIICHUIO
oOmieil ctparerut oOyueHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yaeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABUIIU
koHuentyanbHble nonoxkenns GI'OC COO o B3aMMOOOYCIOBIEHHOCTU IIENEH,
COJICpKaHMs, PE3yJbTAaTOB OOyUYeHHS W TPeOOBAaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3aluM, SIBISIETCS HEOTHEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CIYXKWAT 3aBEpUIAIOLIMM 3TallOM peaju3aludd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYpHI
YEJI0BEKa, a TAKXKE 3KOJIOTUYECKH 0OOCHOBAHHOTO OTHOILLIEHHUSI K CBOEMY 3/10POBBIO
U TIpUPOJHON cpene. Peanuzyercs xumuyeckoe oOpa3oBaHHE OOydaroUIuxcsl Ha
YPOBHE CpeTHEr0 00111eT0 00pa30BaHUs CpeICTBAMHU YUEOHOTO MpeIMeTa « X UMHUS,
COJIEp)KaHUE M TOCTPOCHHE KOTOPOTO OIPEAEIEHBI B MPOTrpaMMe IO XHUMHH C
y4éToM crenupuKkd HayKu XUMHH, €€ 3HAYCHUS B TO3HAHWHM TPUPOJIBI U B
MaTepHalbHON XU3HU OOILECTBA, a TAKXKE C YUYETOM OOMIMX LENe U MPUHIHUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEAHEero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK WUIpPaeT 0coOyro pojb B
COBPEMEHHOW IUBWIM3AIMH, B CO3/laHUM HOBOM 0a3bl MaT€pHATbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOpMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBIILIJICHUS, B
CO3JlaHHE LIEIOCTHOrO MPEACTABJICHUS] 00 OKPYKaIOIIeM MHpE KaK O €IUHCTBE
IPUPOJIBI U YENOBEKa, KOTOpoe (popMHUpyeTCcss B XMMUU Ha OCHOBE NMOHHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU PUMEHEHHS.



TecHO B3aMMOJEUCTBYS C APYTUMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YacThI0 MUPOBOM KyJIbTypbl, HEOOXOAUMBIM YCIOBHEM YCIEIITHOTO
TpyJa W >KM3HUM KaxJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJICHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHUECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W HNPUHUUIIAMUA CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOy4Jarommxcs, HEOOXOMUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJLKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4Yeckon xumuu. POpMHUpPOBaHUE JAHHOM CHUCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera o0ecrnedyuBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Ctpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» c@opMupoBaHa B MporpaMMe IO XMMHUHU Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3yYEHHI0 ydyeOHOro marepuajia U 00yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOCHHUS OPraHUYECKUX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  BJIEKTPOHHBIX
IpeJICTaBICHUN O CTpoeHHH BeliecTB. CBeeHUs 00 3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YTJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHMyeckor XUMHHM  [OJIYYarOT  pPa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3H, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKON pEaKIIUH.

[lon HOBBIM yriaoMm 3peHUss B TmpeameTe «Xumus» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMHSD»  00yYaromMMcs TPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMIEH 1 POTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaxX W NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKAaHUs A0NONHsIeTCs B Kypcax 10 u 11 kimaccoB anemeHTaMu
COJIEpKaHUsl, UMEIOIIMMH KYJIbTYPOJOTHYECKUI M MPUKIAAHON Xapakrep. OTH
3HaHUS CHOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XMMHUHU C JIPYTHMH HayKaMH,
PacKphIBaIOT €€ POJib B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUU
U TIPAKTUYECKUX MPUIIOKEHUN XUMUH, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TIpoOJieMax, CBSA3aHHBIX C XHUMHUEH,
KPUTHUYECKH OCMBICIIMBATh MH(POPMAIIUIO U IPUMEHSITH €€ JJIs TONOJTHEHHSI 3HaHUH,
pelIeHus] THTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
LEJIOM COJiep)KaHue Y4eOHOro mpeaMera «XHUMHUs» JAHHOTO YpPOBHSI U3YyYEHUs
OPUEHTUPOBAHO Ha (POpMUPOBAHKE Y OOYHAIOIIUXCS MUPOBO33PEHYECKON OCHOBBI
JUIS TIOHMMaHUA (QUIOCOPCKUX UACH, TaKUX KaK: MaTepHallbHOE EIHUHCTBO
HEOPTaHUYECKOTO U OPTaHMYECKOr0 MHUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOEHHUEM, TO3HABAEMOCTb MIPUPOAHBIX SIBJICHUN ITyTEM HKCIIEPUMEHTA
W peIICHUsS TPOTUBOPEUYH MEXKIy HOBBIMU (DaKTaMHd € TEOPETHUYECKUMU
MPEINOCHUTKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHNU 3KOJOTHYECKUX Mpodiem, a
TakKe MpobIeM cOepeKeHUsT DHEPTETUIECKUX PECYPCOB, CBHIPhS, CO3aHMUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS M COLMATU3AIMH
OOy4YaromMXcsl TPUHIATHIE MPOrPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONEp)KaHUSI W TIOCTPOSHHUS TpeAMeTa TMpeaycMaTpuBaioT (hopmupoBaHHEe
YHHUBEPCAJTbHBIX Y4eOHBIX ACHCTBHIA, UMEIONINX 0a30BOE 3HAUCHUE JIJIST PA3INIHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TOWCKa, aHaimm3a W 00pabOTKU
uHoOpMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
MCCIICIOBATENILCKON JCSITEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B TO3HAHUHU
XUMUH.

B mnpakTtuke mpenomaBaHus XMMHW Kak Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COZIePKATEIIbHON XapaKTEPUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiICHUEM
MEPBOCTENEHHONW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKON
JESITEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTypbl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHUIO LIEJIeW W3y4eHUs
npeaMeTa SIBISIETCS BIIOJHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pPCHUS TJIABHBIMH IIEISIMU W3Y4YEHUS TMpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUHA KaKk  BaKHEHIIEH
COCTABIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIIOYEBBIC TOHATHS, (PyHIaMEHTAIBHBIC 3aKOHBI U TCOPUU XUMUH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE W TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHIIT MUPOBO33PEHIECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH X
Pa3BHUTHUS U CTAHOBJICHWS,

o (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHUS
BEIIECTB M XUMHUECKHUX PEAKINI, HECOOXOIUMBIX JIJIsI MPUOOPETEHUS YMEHUN
OpUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUN, HMMEIOIIMX
MECTO B IPUPOJIC, B MPAKTUUECKON U TOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIOJICHUEM  TPaBHI
0e30MacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LIeNiel U 3a7a4 U3ydeHUsI
MpeMEeTa B IporpaMMe 1o XUMUHU YTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMU TIPHOPUTETAMH B CHUCTEME CpefHero oOmiero oOpa3oBaHus. CerogHs B
MIPETIOIABaHUH XUMHUHU B OOJIBITICH CTETICHH OTAAETCS MPENOYTCHUE TPAKTHIECKON
KOMIIOHEHTE coJepkaHusi OOy4eHHs, OpPHUEHTUPOBAHHOW HA  MOATOTOBKY
BBIITYCKHUKA 00I1e00pa30oBaTeIbHOM OpraHu3aliy, BIIAJCIONIET0O HE HaOOpOM
3HaHWM, a (DYHKIIMOHAIBFHON TPAMOTHOCTBIO, TO €CTh CIOCOOAMU U yYMEHUSIMU
aKTUBHOTO MOJYyYEHUs 3HAHUH U IPUMEHEHUS UX B PEATbHOMN KU3HU VIS PEIICHUS
MPaKTUICCKUX 3a71a4.

B cBs3u ¢ 3TUM Ipu U3ydeHUU peIMeTa « XUMUS JOMUHHUPYIOIIEe 3HAUCHHE
MpPUOOPETAIOT TaKKUE 1IETU U 3a]]a4H, KaK:

amanraiusi o0yJarommMxcsl K YCIOBUSM THHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CBS3AHHBIX C BEIIECTBAMHU M HX
MIPUMEHEHUEM;

dbopMHpoBaHHEe y OOYYAlOMUXCS  KJIIOYEBBIX HABBIKOB  (KJIIOYEBBIX
KOMITETCHIIUH), WMEIOIIMX YHUBEPCAJIbHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUIOB
NeSATEeILHOCTH: PEIICHHs MpoOJeM, MOMCKa, aHamu3a U 00padoTKu MH(POpPMAIIUH,
HEO0OXOMMBIX TSI IPUOOPETEHHS OTIBITA JIEATETLHOCTH, KOTOPAsi 3aHUMAET BAXKHOE
MECTO B TO3HAHUW XHMHH, a TaKXKe JUIsl OIEHKH C TO3HIMA SKOJOTUYECKOMN
0€30IacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHUX MTPOIIECCOB HAa OPTaHU3M
4eJI0OBEKa U MPUPOIHYIO CPEIY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YJarOMINXCs: CIIOCOOHOCTH CaMOCTOSTEIBHO IPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(DPOPMALIMOHHBIE TEXHOJOTUM JI IOMCKAa U aHajuu3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMM XUMHUYECKOIO COJIEPIKaHNUS;

dbopMupoBaHKE U Pa3BUTHE Y 0O0YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIUTAaHHE Yy oOOy4arommxcs YOSXKIEHHOCTH B T'YMaHHUCTUYECKOM
HAIPaBICHHOCTH XWUMHUU, €€ BAXXHOW PONMM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIOTIONB30BaHNS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl TNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3J0POBBIO, a TaKXKe NPUOOpPETEHHs OIbITa
WCTIONb30BAaHUSl TOJYYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSIMHU.

B ydyeOHOM mjaHe cpenHero oOmiero oOpa3oBaHUsA MpeAMET «XHUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOM obsacTi «EcTecTBeHHO-Hay4YHbIE
IpPEeIMETHD.

OO111ee YncI0 YacoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0a30BOM YpPOBHE
cpeaHero obiiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gyac B Hezento).



COJEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHennit A. M. BytnepoBa, e€ ocHoBHbIE T0JI0keHUsA. CTpYKTypHBbIE (HOPMYIIbI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKalMu opraHudeckux BemniecTs. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEICTABUTENEN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUN:
O3HaKOMJIEHHE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUalaMy Ha UX OCHOBE,
MOJIEJIMPOBAaHUE MOJIEKYJ] OpPraHMYECKHX BEIECTB, HAONIONECHHWE M OIHCAaHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALIECHUIO OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuu (MjIaBjieHue, OOyriIuBaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH u d3TaH —
NPOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME WU XUMHUYECKHUE CBOMICTBa
(peakuuy 3aMeIlleHusT M TOPEHMs), HAXOXKACHUE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA psll. DTUIEH U NPOIUJIEH —
NpPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHME CBOMCTBa
(peakuuu TUAPUPOBAHUS, TAJOICHUPOBAHUS, TUApATAllMM, OKHUCIEHUS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaauensl: OytamueH-1,3 u metunOyrtaguen-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUUECKUN psif. AlleTUIIeH
— TMPOCTEHIINNA TpPEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3MUYECKUE U
XMMHUYECKHE CBOWCTBA (peakUuu TUAPUPOBAHUS, raJlOreHUpPOBaHUs, THIpaTally,
TOPEHMUSI), IOJTYyYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHue, pU3NYECKUE U XMMHMUYECKHE CBOMCTBA
(peakuu raJoreHMpOBaHHUSI U HUTPOBAHUS), NTOJIYUEHUE U NMPUMEHEHHE. Tonyon:
cocmaes,  cmpoenue,  Quauyeckue U  XuMuyeckue  ceolicmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eneTnueckas CBA3b MEXAY YIIEBOAOPOAAMH, NMPUHAISKAIIUMHA K Pa3IMYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TePMUYECKUU, KaTalUTUYECKUi), nupoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJIb», MOJEIUPOBAHNE MOJIEKYJl YIVIEBOJOPOJAOB M TaJIOT€HONPOU3BOIHBIX,
MPOBEICHNUE MPAKTHYECKOW PAOOThI: MOJYUYEHHUE STUJIEHA U U3YYEHHUE €r0 CBOWCTB.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTA PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOIYKTOB PEAKLIUN).

Kuciiopoacoaepskamue oprannyecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOECHHUE,
¢usznyeckue U XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
rajJloreHOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMHU CIIUPTOB. [[elicTBME METaHOJIa U ATaHOJa HA OPTaHU3M YEIOBEKA.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb W  TIIALEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO MIEIIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
OopraHusM 4enoBeka. [ [pumenenune rauueprHa U 3THIICHTJIKOJIS.

deHo: CTpOCHUE MOJEKYJbl, (U3MYECKHME U XHUMHUYECKHE CBOMCTBA.
TokcuuyHocTh Penona. [Ilpumenenue gpenoa.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBAEIHA: CTPOEHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS U BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeAeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHas
KHUCJIOTBL: CTpOCHUE, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME s
KJ1acca KHCIIOT, peaklust dTepuduKaimm), norydeHue u npumeHenue. CteapuHoBas
U OJICMHOBAsi KUCIIOTHI KaK MPEACTaBUTEIM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cioxHbIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb JKUPOB.

YrneBompl:  coctaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosiucaxapubl). ['Ioko3a — npocTeimuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3HUECKHe U XUMUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
menu(Il), okucnenne amMuadHbIM pacTBOpOM okcuja cepedpa(l), BocctaHoBieHue,
Opo’keHue TIIOKO3bI), HaX0XKICHUE B IPUPOJIE, IPUMEHEHHE, OMOIOTHYeCcKast POJIb.
®otocunHTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak nOpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
Hewono3bl.  Pu3nUeckue M XHMHYECKHE CBOMCTBAa Kpaxmana (TUIpOJu3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHNE, HAOJIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anbaeruioB (OKUCICHUE aMMUAYHBIM PaCcTBOPOM OKCHJIA
cepeopa(l) u runmpoxcumom wmenu(Il), B3ammopeicTBHE Kpaxmalla € HOJIOM),
IPOBEJCHUE MMPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOU KHUCIIOTHI.

Pacuérnble 3anaun.

Bbluncnenuss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIIUH).

A3oTcoeprkalye oOpraHu4eckue COeIMHEHHS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeqguHeHus. dusnyeckue u
XUMHUYECKHUE CBOMCTBA aMUHOKUCIOT (Ha TpuMepe TiauiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumabl.

benkn kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPHYHA M TPETHUYHAS CTPYKTypa OeiakoB. XHUMHUYECKHE CBOWMCTBA OCJIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MpEBpaIlCHUI:
HaOJII0/ICHUE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JI€HATYypalus OeJIKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEIMHEHMH —
MOJIMMEPU3ALMS U TTOJTMKOHICHCALIHS.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
O3HAKOMJIEHUE C 00Opa3liaMy MPUPOJHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peannsanuns MeXIpeIMETHBIX CBA3ECH NPHU U3YYEHUH OPTaHWUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJNb30BAaHUE KaK OOIIMX €CTECTBEHHO-



HAYYHBIX TOHATUW, TaK U TOHATUHU, SBISIOUIMXCS CUCTEMHBIMU JUIS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBINA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIW3, CUHTE3, KiIacCH(UKalus, NepUOJUIHOCTb, HAOIIOIEHHE,
U3MEpEHue, SKCIIEPUMEHT, MOJICIIMPOBAHUE.

®duszuka: wmaTtepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIIa,
HSHEPreTUYECKU ypPOBEHb, BEIECTBO, TElIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3HUECKUE BETUUYMHBI U €TUHHUIIBI UX U3MEPEHUSL.

buonorusi: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OHMOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
(bepMEeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE UCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHonorus: MNUILIEBbIE MPOIYKThl, OCHOBBI PALMOHAIBHOTO IHUTAHUS,
MOIOIIHNE CPEJCTBA, IEKAPCTBEHHBIC M KOCMETUYECKHE MpernapaThl, MaTepuabl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUN dJeMeHT. AToM. Snapo aroma, H30TONBL. DJIEKTPOHHAS
000JI0YKa. DHEPreTUUecKre YpOBHH, MOJYPOBHU. ATOMHBIE OpOUTasH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUS AaTOMOB.

ITepunonnueckuit 3akoH U [leproanueckas cucreMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepuoOaUYEcKoro 3akoHa W llepumoandeckoil cuctembl
xuMmudeckux sneMmeHToB Jl. M. MeHaeneeBa ¢ COBpPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX MMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TpynnaM M TepuojaaM.
3HauYCHUE NIEPUOIUUECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKass CBs3b. BHABI XHMHYECKOW CBS3U
(KOBaJICHTHAsl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa30oBaHUsI KOBAJIEHTHOM XHUMHMYECKOW CBSI3U (OOMEHHBIM W JIOHOPHO-
akuentopHsiil). Bomopoanas cBs3b. BaneHTHOCTb. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. TUIMbl KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEILIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[lonaTne O nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEeCTBa B pacTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIUHEHHNN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. ['€HeTnyeckass CBsI3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccupukammss XUMHYECKMX — peakmuii B
HEOPraHWYECKOM M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAaHEHMS U MPEBPALLECHUS SHEPTUN [TPU XUMUYECKUX PEAKLIHIX.

CKOpOoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHUYEeCKOoe paBHOBecHe. DakTopbl, BIUAIOIIME HA COCTOSHHE
xuMH4ueckoro paBHosecus. [Ipunnnn Jle [lartense.

Dnektponutuyeckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuThbl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, IEJI0YHAs.

OKHCIINTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMH4Yeckux 3neMeHToB /. U.
MenpeneeBay, U3ydyeHHE MOJENEN KPUCTAUIMYECKHX PEMIETOK, HAOII0JeHuEe U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (pa3jiokeHHe NepoKcuIa
BOJIOPOJIa B PUCYTCTBUU KaTaJIM3aTOPA, ONPEIEICHUE CPEABLl PACTBOPOB BEIIECTB
C IOMOILbIO YHUBEPCATHOTO UHIMKATOPA, PEAKIIUM HOHHOTO 0OMEHA), TPOBEICHHE
paKkTUYECKOr padboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacuérsl 10 ypaBHEHMSAM XUMHUYECKHMX pEaKUMHd, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIB30BAHUEM IOHATHUS «MACCOBast JOJIA
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosmoxkenne HemetaiuioB B llepuoamueckond  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMmepe
KHCJIOpOo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAaKHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHS)) M WX  COCOUWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUN).

[IprumeHeHne BaXKHEHUIINX HEMETAIUIOB U UX COCUHECHUN.

Merannel. Ilonoxenne meramnoB B [leproanuecko cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. O0mue gusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HANIPSYKEHU METAJUIOB.



XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATpPUM, Kaiuil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCTUHEHUM.

OOmue cnocoObl momyuyeHus: MetayioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl H3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3Y4YCHUE KOJUISKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[0OB HEMETAJLIOB, PEIICHUE
OKCIIEPUMEHTATBHBIX 3aJad, HAOJIOJEHHWE W OIMCAHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHUSA C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétpl mMacchl BelecTBa WM 00bEMA ra3oB IO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OJHO
Y3 BEILIECTB UMEECT NPUMECH.

XHUMUA U KU3Hb

Ponp xuMum B 00€CrieYE€HUM SKOJIOTUYECKOW, SHEPreTUYECKON W MUILECBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasnbl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuasbl s 3JEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3I0POBBE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IIpaBuiia 6€30MacHOr0 UCIIOIB30BAHUS MIPENapaToB OLITOBOM XUMHUU B
ITOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusis  MEXNpEeAMETHBIX CBA3€H MpU  HU3YYEHUHM oOOmed
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIIeCTBIAECTCS 4e€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CHUCTEMHBIMU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMEepUOJUIHOCTh, HAOIIOCHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusuKa: MaTepus, SHEPTUSA, MACCA, aATOM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3MYECKUE BEIMYMUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorusi: kinerka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpPraHU3Me.

['eorpadus: MuHEpaBI, TOPHBIC TOPOABI, TOJE3HBIE UCKOMIAEMbIE, TOIUIHUBO,
pecypchl.

TexHomorus: XumMudyecKasi MPOMBIIICHHOCTh, METAJUTYPTHs, MPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPUaIOB, CEIbCKOXO3SIMCTBEHHOE IPOU3BOJICTBO, IHUIIICBAS
NPOMBIIICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKHX TPErapaToB, MPOHU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHANIOB,
ANIEKTPOHHAS MTPOMBIIIIICHHOCTh, HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XMMHUHNU HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TMPOTPAaMM  CpPEIHEro OOLIEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeIMETHBIM M TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3pabOTKU IUJIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrPaMM CPEIHEr0 OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO0.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IMOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUS NpeaAMeTa «XHMHsS» Ha YpPOBHE CPEIHEro
o0111ero 00pa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HaJIM4KMe MOTUBAIIMK K O0YUEHHUIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUHN JMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKaMHU, MPUCYIIMMHU IIE€JI0CTHOM
CUCTEME XUMHUECKOTO 00Pa30BaHUs;

HaJM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYypbl M CIOCOOHOCTH CTAaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMera «XHUMHS» JOCTUTalTCs B
CANMHCTBE Y4YEOHOW ¥ BOCHUTATEIBHOW JCSATEIBHOCTU B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHSTHIMA B OOLIECTBE
HOpMAaMM Y TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUSI, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
O0yJaroIXCsl.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaxKaroT
c(hOpMUPOBAHHOCTh OIbITA I[103HABATEILHOW M TMPAKTUYECKOU JIESITEIHHOCTH
OOy4JaronIMXcs M0 peaju3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HaHMs 00YYaIOIUMUCS CBOMX KOHCTUTYLMOHHBIX MpPaB U 00s13aHHOCTEMH,
YBaXKEHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUSI O COLMAIbHBIX HOPMAax M MpaBUiIaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AESATEIbHOCTH MPU CO3JJaHUH YUCOHBIX
IIPOEKTOB, PEIICHUH YUYE€OHBIX U MO3HABATENIbHBIX 33/1a4, BBIIOJIHEHUN XUMUYECKHUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMAaTb W IPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAyYHOMY HAcCJEIHIO
OTEYECTBEHHON XUMUH;

YBa)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeCa ¥ IM03HABATENIBHBIX MOTUBOB B IIOJIYYEHHH U ITOCIIEIYIOLIEM aHAIIN3E
uH(pOpPMaIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHbIE C XUMUYECKUMH SIBJIICHUSMH,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IMOBEJIEHUWE M MOCTYNKH CBOMX TOBAPHILIEH C
MO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHME TMOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMaHHSA LEHHOCTEH 310pOoBOro u 0Oe30macHoro obpas3a JKU3HH,
HEOOXOMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBuil 0e30MacHOro OOpalleHHus C BEIIecTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOM NEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPaBWJI HMHAUBUAYAJIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCHEACTBUN W HENPUSITHS BPEIHBIX NMPUBBIYEK (YHOTpPEOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESATEIbHOCTH, OOLIECTBEHHO IIOJIE3HOH, TBOPUECKOM M  Jpyrux BUAaX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHHH NPAKTUYECKUX 3adad
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJAcca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGECcCHuil pa3IMdHOrO Pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJAAM TPYIa U pe3yabTaTaM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TpacKTOPUU
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MIIE;

MOHMMAHUSL TJIOOATBLHOIO XapakTepa SKOJIOTHYECKHX MpOoOJieM, BIUSHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHOW CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIONb30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKPYKaOIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE IKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHAMAECMBIX JCUCTBUN U MIPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITa JEATEITBHOCTH JKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COLMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS AaKTUBHO MPOTUBOCTOSITh HJIEOJOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeMUuUKA XUMHUU KaK HayKh, OCO3HaHUS €€ poiu B
GbOopMHpPOBaHUN PANMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IICJIOCTHOTO
MpeacTaBiIeHuss 00 OKPY)KAroIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKAEHHOCTH B  0OCOOOW 3HAUUMOCTH XUMUHU JJIsI  COBPEMEHHOM
UUBUJIA3ALNN: B €€ TYMaHUCTUYECKON HAIIPABIEHHOCTH U BAXKHOU POJIU B CO3JAHUU
HOBOM 0a3pl MaTepUATbHOM KYyJIbTYphl, PEIIEHUH TJIOOATBHBIX MPOOJIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHUM MEAMIIMHBI, OOECIIEYEHUU YCIIOBUM
YCTENTHOTO TPY/A ¥ SKOJOTUYECKHA KOM(POPTHOM KUZHH KAKIOTO YIeHa OOIIECTRA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOJIh3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJiy4aeMble 3HAHUS JJIs aHAIU3a U OOBSCHEHHUS SBJICHUM OKPYKAIOIIEro MUpa U



IPOUCXOSAIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpoOJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATENbCKOMN I€ATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU OTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B pa3lIMUHbIX cepax MpodhecCuoHaIbHON
JESITENBHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MertanpenMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHusl BKIIOYAIOT:

3HaUYMMblE IS (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYUYAIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IeHayYHbIe TOHSATHUS, OTpa)Karouue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MpoIIeCC, CUCTeMa, HAYYHBIH (aKT, MMPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeI0BaHNE, HAOTIOACHNE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

pEryJIATHUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHOM
I'PaMOTHOCTH M COITUATLHOW KOMIIETCHITUN O0YJarOIITIXCS;
CIIOCOOHOCTH o0yJarommxcst UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBUS B IO3HABATEIBHOM U COIUAIBHON MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYeckKue JaeMcTBUsI:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAT;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas MAapaMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MOCTABIICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWN MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUA U YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEpUHM [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMHYECKUX PEaKIIUi;

YCTAHABIMBATh IPUYUHHO-CICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JEIYKTUBHBIC, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIILHBIE IPEACTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMU4Yeckas (popMyia, ypaBHEHUE XUMUYECKOU peakIuu
— TpU pPEIICHUU Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3aj]ad, MPUMEHSTH
Ha3BaHHBIC MOJICJIbHBIC MPEICTABICHUS JIJIs1 BBISIBIICHUS XAPAKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BELIECTB U XUMHUUYECKHUX
pEeaKLunii;

dbopMyIMpOBAThH 1NN U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITeNIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJIT (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMbBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (popMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
JEATEIIbHOCTH, TMPOSBIISITh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabora ¢ ungopmaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIpXKaHUsI, CIPAaBOYHbIC TMOCOOUS,
pecypcel MIHTepHeTa), aHaIU3UpoBaTh UH(POPMAIIMIO PA3IUYHBIX BUIOB U (PopM
MpEACTaBIICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;



dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3IUYHbIE METOMABI MPHU TMOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW [JIsl BBIMOJHEHHS YYEOHBIX 3aaay
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTAaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOTHUIIBI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPU PabOTE C XUMUUYECKON
uHpOpMalMel: MPUMEHITh MEXKIPEAMETHbIE ((PU3NYECKHE U MaTeMaTHYECKUE)
3HAaKU U CUMBOJIBI, POpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBgiajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH J1efiCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBI B XOJ€ JUaJIora W/Win
JUCKYCCUM,  BBICKa3bIBaTh  WJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTENFHO BBITIOJHEHUS MPEJIOKEHHOH 3a1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU ITPH BBIITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIECIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peajn3alui y4eOHOro mpoekTa U (pOopMyIHpOBaTH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIIUN B
X0J1e 00CYXXJICHUSI 1 00MEHA MHCHUSIMH.

OBiaieHHe YHMBEPCAJIbLHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBIATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpeensss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpeJjlaraéMblii aJrOpUT™M JACUCTBUI MpHU
BBIMIOJJTHEHUM YYe€OHBIX U HCCIIENOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBIA CHOCOO MX pEIIeHUs € Yy4E€TOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOCH JEATEIILHOCTH HAa OCHOBE CaMOaHaIIN3a U
CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHS»
OTPAKAIOT:

c(OPMHPOBAHHOCTh  TMPEACTABICHUM O XMMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBJICHUI ITPUPOJIBI,



B (OopMHpOBAaHMHM MBIIUICHUS U KYJIbTYPBHl JUYHOCTH, €€ (PYHKIMOHAIBHOMN
IPAMOTHOCTH, HEOOXOJIMMOM JJI pELIEHUS] MPAKTUYECKHUX 3a/1ad U HKOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CPEIE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToOM, JJEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi Qopmyna (pa3BEépHyTass M COKpamIEHHas), MOJb, MOJISIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, PyHKIMOHATbHAS IPYIIa, paauKal,
MU30MEPHS], ©30MEPBL, TOMOJIOTHYECKUN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOoACpKAIME COCAUHEHMsS, MOHOMEp, IIOJUMEp, CTIPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUSI); TEOpPUHM M 3aKOHBI (TEOpUS CTPOEHUS
opranuueckux BemiectB A. M. bytnepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUSA,
Jexalmye B OCHOBE I[OHMMaHUs NPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHUX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpPHbIE NPU3HAKU TOHATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATUA IIPU
ONMCAHNU COCTaBa, CTPOCHHUS U IPEBPALCHUN OPTaHUYECKUX COCTUHEHUN;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
COCTaBJICHUsS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dopMysl  OpraHMYECKUX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKUui,
M3TrOTaBJIMBAaTh MOJEIN MOJIEKYJl OPraHUYECKUX BEUIECTB Ul WUIIOCTPALUU HUX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMHPOBAHHOCTh YMEHUM YCTaHABIMBATh MPUHAJIEKHOCTh HU3YyYEHHBIX
OPraHWYECKUX BEIIECTB II0 MX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynmne CcoeluHEeHUuN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMHIICH, alleTUJIEH,
ATWJIEHTJIMKOJb, TIULEPUH, (EeHON, (popManblerus, aueTaibIerui, MypaBbUHAs
KMCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TIII0K03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOW CBSI3U B
OpPTraHUYECKUX COCIMHEHUAX (OIMHAPHBIC U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHUS TPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUCCKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pPa3IUYHBIX KIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUIICH, TPOMUJIEH, alleTHIeH, OyTaaueH-1,3,
MeTuI0yTaaueH- 1,3, 0eH3051, METaHOJI, 3TAHOJ, STUIICHTJIUKOIb, TIIUIEPUH, PEHOI,
aleTanbAeTU, MypaBbiUHasl U YKCYCHAsl KMCIIOThI, TJII0K03a, KpaxmaJl, eJlTi0103a,
AMUHOYKCYCHasl KHCJIOTa), WLIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUUYECKUX PEAKIUHA C HCIOIh30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJib), CIOCOOBI UX EPEPAOOTKU U MPAKTUIECKOE
IPUMEHEHUE TPOAYKTOB MepepabOTKH;

c(OpPMHPOBAHHOCT, YMEHHUW TIPOBOJAUTH BBIUYMCICHUS 10 XUMHYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peaKIMK MO U3BECTHBIM Macce, 00BEMY, KOTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUW TIPH U3YYECHUU BEIIECTB U
XUMHUUYCCKUX SBJICHUHN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS JUIsl TPUHATHS pElIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsiX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABIIIA TTOJIb30BAHUS XUMHUECKOU
MOCYJIOM W Ja0OpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHUH IUTAHWPOBATh W BBITIOJHATH XWMHYCCKHM
HKCIIEPUMEHT (TIPEBPAIICHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U U3YYECHHE €T0 CBOMCTB, KaU€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JeHaTypanus O0CIKOB ITPU HArpPEBaHHH, IIBETHBIC PEAKIIMKA OCJIKOB) B COOTBETCTBUU
C TMpaBWJaMHW TEXHHUKH OE30MAaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
Ja00paTOpHBIM  000pyIOBaHUEM, TIPEACTABIATh PE3yJbTaThl XUMHYECKOTO
IKCIIEpUMEHTa B (OpME 3alMHUCH ypPaBHEHUN COOTBETCTBYIONIUX PEAKIMA U
(GbOopMyIMPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYCCKH AaHAIM3HPOBATH XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT u apyrux);

chOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYAOBOM NEATETRHOCTH B IIENISIX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KaloIeW MPUPOJHON Cpellbl, 0CO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W NPEAOTBPALCHUS KX BPEAHOTO BO3JACHCTBUS HA OPraHU3M
YEJI0BEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CIENBbIX M CHa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpains mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD) OTPAKAIOT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHH B [IO3HAHUU SIBJICHUN IPUPOJIBI,
B (GOPMUPOBAHUM MBIIUICHUST U KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHATHLHOU
IPaMOTHOCTH, HEOOXOAMMOM sl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKHU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3JI0POBBIO M IPUPOIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHHWM, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIAralOMINE TOHATHA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJICHTHAs, HOHHAS, METANIMUECKas, BOJIOPOJIHAS ), KPUCTAJUTMICCKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJHUTHI,
AJEKTPOJUTHUYECKAsE JUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOW Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHHUS MACChI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHUN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XHWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHMIECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEIHLHOCTH YEJIOBEKA,

c(hOpPMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHBIE MPU3HAKUA TOHSITHM,
YCTAHABJIMBATh WX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TOHSITUA MPU
ONMCAHUY HEOPTraHUYECKUX BEIIECTB U UX MPEBPALCHU;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIIOJIH30BAaTh XUMHUYECKYIH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB ¥  yPAaBHCHUH  XHUMHYECKUX  PEAKIUH,



cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHUYECKUX BeIIeCTB (yrapHblii ra3, YIJEKUCIBIM Ta3, aMMHakK, raméHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIpPEAENISITh BaJIECHTHOCTh U CTENIEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEllecTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs, METAJUIMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHA/JIEKHOCTh
HEOPTraHWYECKHUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUH (MPOCTHIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCU/bl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKpBIBaTh CMBICI MEPUOANUYECKOro 3akoHa /1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATHU3UPYIOILYIO, O0OBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOoB 1—4 mnepuono Ilepuonnueckoil cucTeMbl
xumuueckux anemeHToB JI. 1. MeHneneeBa, MCHOJIb3ysl MOHATHS «s-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBIACHITH 3aKOHOMEPHOCTH
M3MEHEHHUSI CBOMCTB XMMHWYECKUX JJIEMEHTOB UM HUX COCIMHEHUN MO MEPUOAaM U
rpynmam [lepuoandeckoi cucTembl XuMu4Yeckux 3j1eMeHToB JI. 1. Menneneena;

chOpMHPOBAHHOCTh YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKHUE CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKON CBS3M MEXIY HEOPTraHUYECKUMHU
BEIIECTBAMHU C MOMOIIIBIO YPABHEHUN COOTBETCTBYIOUIMX XUMUYECKUX PEAKIIUN;

chOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XUMHYECKUE PEAKIIUU TI0
pa3IMUHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
ahdekTy peakinu, U3MEHEHHUIO CTENEHEW OKHUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKiMK, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTABJISITh YPAaBHEHHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUUThIBAs
YCJIOBUS, TIPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBII COCTAB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILIECTB;



c(OPMUPOBAHHOCTh YMEHHMM PACKPBIBATh  CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepU30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIEeMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas 10J1s1 BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIICHHI I'a30B MPU
XMMHUYECKUX pEaKLHUsAX, MacChl BELIECTBA MM O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakLUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAaHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabopaTOpHBIM OOOPYIOBAaHMEM, a TaKXKe TMpaBHiIa OOpaIleHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
DKCIIEPUMEHT (pa3joKEHUEe IMEepPOKCHUIa BOAOPOJAA B MPUCYTCTBUU KaTalM3aTopa,
ONpENENEHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBI0 YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaAKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHBbIE pEaKIMU Ha cyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIBHBIX 3aJa4 10
temam «Metaiub» U «HeMetamnae») B COOTBETCTBHM C MPAaBHIAMH TEXHHKHU
0e30macHOCTH TIPU OOpAIICHNUU C BEIIECTBAMU M JJA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJIbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKIMil 1 POPMYIUPOBATH BHIBOIBI HA OCHOBE 3THX
pe3yIabTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uHGOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIuu, THTepHeT U Apyrux);

chOpMHPOBAHHOCT, ~ YMEHMM  COONIIOAaTh  MpaBuja  AKOJOTHYECKHU
[EJeCO00pPa3HOr0 TOBEAEHUS B OBITY U TPYAOBOM JEATENBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOLIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMMACHOCTh BO3/CHCTBUS HA JKUBBIE OPTAaHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [IJIK, moscHATe Ha mpuMepax crocoObl YMEHBIICHHS U
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbS: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUISL CIENbIX M CHA0OBUASIIMX OOY4YaloIIMXCA: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitns ajis 3amucu XUMHAYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KounyecTBo 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM
Ne n/n Konrpoabnsie Ilpakruueckue (uupposbie)
MPOrpamMmmbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
Pa3znea 1. TeopeTuyeckue OCHOBbI OPraHUYEeCKOH XUMUM
IIpenmer opraHn4YeCcKOl XUMUH.
1.1 Teopust cTpoeHUs OPraHUuYECKUX 3 D essonavadny
' p p . p content.myschool.edu.ru/04/10
coenunenuit A. M. byrneposa
Wroro no pazneny 3
Pa3nea 2. Yraesogopoasnl
2.1 [IpenenpHble YIII€BOAOPOILI — AJTKAHBI 2 htps:fflessonacdeny
) pel yr A0poA content.myschool.edu.ru/04/10
29 HenpenenbHblie yriaeBoaopoabl: 6 1 https://lesson.academy-
' QJIKEHBI, AJIKAAUCHBI, AJIKUHBI content.myschool.edu.ru/04/10
2.3 ApomaTuieckue yrieBoaopOoabl 2 hps:/flesson-acadeny
) P yr AOPOA content.myschool.edu.ru/04/10
24 IIprpoaHbIE HCTOYHUKH YIIIEBOAOPOIOB 3 1 https://lesson.academy-
' U UX nepepadboTka content.myschool.edu.ru/04/10
Hroro no paszneny 13

Pasznen 3. Kuciopoacoaep:kaunue oprannieckue coeJuHeHUst

3.1 Cnuptel. Denon

3

https://lesson.academy-
content.myschool.edu.ru/04/10

39 Anpneruapl. KapOOHOBBIE KHCIIOTHI.
' Cnoxubie 3GupbI

https://lesson.academy-
content.myschool.edu.ru/04/10




https://lesson.academy-

3.3 ’ YrIeBomp! 3 content.myschool.edu.ru/04/10
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https://lesson.academy-
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https://lesson.academy-
3.1 [nactmaccs. Kayuyxu. Bonokia 2 content.myschool.edu.ru/04/10
Wroro no pazaeny 2
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11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3aesioB H TEM (undposbie)
Ne i/m P Kourpoububle IIpakTHyeckue p
MPOrpamMmmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teopernyeckue 0CHOBBI XUMHU
Crpoenue atomoB. [lepuoanueckuit
11 3akoH U [lepuoanueckas cucrema 3 https://lesson.academy-
' XUMHUYECKHX 31eMeHToB /l. U. content.myschool.edu.ru/04/11
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) BEILLECTB content.myschool.edu.ru/04/11
https://lesson.academy-
1.3 XUMHAYECKHE PEAKIINU 6 1 1
peakt content.myschool.edu.ru/04/11
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© 6 content.myschool.edu.ru/04/11
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' BEIIECTB content.myschool.edu.ru/04/11
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KouunyecTBo 4yacoB

Ne Hara DJIeKTpOHHbIe U (pPOBbIE

Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3yuyeHHusi o0pa3oBaTe/ibHbIE pecypchl

padoThI padoThI
[Ipenmet oprannyeckoit
.. https://academy-

XUMHH, €€

1 1 content.myschool.edu.ru/lesson/a9f3d191-
BOSHHKHORBCHHE, PAsBitne Sele-4e24-ac02-efbl6fa49f6a
Y 3HAYEHUE
Teopus cTpoeHus
OpraHUYeCKuXx https://academy-

2 coenuHeHu A. M. 1 content.myschool.edu.ru/lesson/c935a58¢c-
byrneposa, €€ oOCHOBHBIE ab0e-4c59-9dcf-20517ae4b52e
MOJIOKEHUSA
IIpencrasnenue o
KIaccupuKauu
OpPraHUYECKHUX BEILIECTB. https://academy-

3 Howmenxkmnarypa 1 content.myschool.edu.ru/lesson/726ee099-
(cucremaTnueckasi) u e1a9-410f-b8be-b4cb589aead 1
TpUBHUAJIbHBIC HA3BAHUS
OPraHNYECKHX BEIIECTB
AJKaHBI: COCTaB U https://academy-

4 CTpPOEHHUE, 1 content.myschool.edu.ru/lesson/399fdd14-
TOMOJIOTHYECKHHN PSIJL 4bal-48e5-a428-dae10d492c6e
MeraH u 3TaH — https://academy-

5 MIPOCTEUIIINE 1 content.myschool.edu.ru/lesson/258ddc06-

MNpEACTABUTCIIN AJIKAHOB

ec23-473c-b3d7-ed82fcaddd02




AJIKEeHEI: cOCTaB U

https://academy-

6 . content.myschool.edu.ru/lesson/4da31505-
CTpocHHe, CBoncTBa 652d-4916-9e7c-56¢88b39bb24
DTUJICH U TTPOIUIICH — https://academy-

7 MPOCTEUIIINE content.myschool.edu.ru/lesson/9641927f-
NPEICTABUTENN aJIKCHOB bbc8-44b9-b3ea-81a2be75c47a
[IpakTrueckas padota No https://academy-

8 1. «Ilonyuyenue stunena u content.myschool.edu.ru/lesson/403817 1 e-
W3YyYECHHUE €r0 CBOMCTB) 4158-4bd1-ae98-18dc1ctb9399
Ankanuensl. byranuen-

1,3 u metunbyranuen-1,3. https://academy-

9 ITonyyenue content.myschool.edu.ru/lesson/05ab5925-
CUHTETUYECKOI0 Kay4yyKa ba8e-499e-840b-70bSe8db71ae
Y PE3UHBI
AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,

TOMOJIOTUYECKHM pSA/I. hups://academy-

10 content.myschool.edu.ru/lesson/53cd2379-
Aneruiies — 2445-43b1-9f67-Tebedaf03ce0
MPOCTEHUIIINIA
MIPEeACTaBUTENh AIKUHOB
Beruucnenus no https://academy-

11 YPaBHEHUIO XUMUYECKON content.myschool.edu.ru/lesson/6df23393-
peakuu 6f08-4b9f-ae01-a983b95b854a

https://academy-

12 AAPCHEI: OCH301 1 TOIYO content.myschool.edu.ru/lesson/05¢9a929-
ToxemiHoCTS apeHoB 6741-4d7c-84b5-009292468356
I'enernueckas cBs3b hitps:/facadeuy=

13 content.myschool.edu.ru/lesson/d86d7d00-

YTIJIEBOJJOPO/IOB,

d5b4-491d-aded-c3ddal9feef4




MPUHAITICKALUX K
Pa3IMYHBIM KJaccam

[IpupoaHbie HCTOYHUKHT
YTJIEBOIOPOOB:
MPUPOHBIN ra3 u

https://academy-

14 content.myschool.edu.ru/lesson/7dada027-
NONYTHbIE HETAHbIE 8448-418f-b416-fbaledd4ab6d
rasbl, He)Th ¥ IPOIAYKTHI
e€ mepepaboTKu
[IpupoiHbIE HICTOYHUKH

JIEBOIOPOIOB:
fn 0I[HI§I71 a3 1 https://academy-

15 pHp content.myschool.edu.ru/lesson/99557a5e-
TIONYTHEIE HEQTAHREIC 2221-43¢0-97b8-983de535¢44d
ra3el, He()Th U MPOTYKTHI
e€ mepepaboTKu
KOHTpOJ’ILHaﬂ pa60Ta 10 https://academy-

16 pazneny content.myschool.edu.ru/lesson/6¢919641-
«YTII€BOIOPOABD) 7956-4130-b1fd-c7¢71db395d7
IIpenenbubie
OJHOATOMHBIE CIUPTEI: https://academy-

17 8 PTBE content.myschool.edu.ru/lesson/6abf1680-
METAHOI 1 OTaHOL. 4eb5-46f2-8ea5-44d63cccf518
Bonoponnas cBs3b
MHOroaToMHbIE CIIUPTHI: https://academy-

18 STUJICHTJIUKOIb U content.myschool.edu.ru/lesson/5439¢18b-
TJIULIEPUH 7440-4b6f-bf84-c04fa471694f
@DeHO: CTpOEHHUE
MOJIEKYIIBI, (PU3UUECKHE U hitps:/facadeuy=

19 YAel, content.myschool.edu.ru/lesson/461aa9c8-

XUMHUYCCKUC CBOﬁCTBa,
IMPUMCHCHUC

c0ef-4827-a8e5-d12a0bedc826




AJLIeruanr:

https://academy-

20 dbopManbaerua u content.myschool.edu.ru/lesson/649883b8-
areraabaerua. AeTon 7¢5f-4£16-896e-10a2278b08f1
OIHOOCHOBHEIE

https://academy-
npeaesibHbIe KapOOHOBBIC

21 ) content.myschool.edu.ru/lesson/8664b319-
KUCIIOTRI: MypaBbrHad 1 0ba3-4945-b076-cb7ae5858b90
YKCYyCHas
[IpakTuueckas padora No https://academy-

22 2. «CaoiicTBa pacTBopa content.myschool.edu.ru/lesson/b4feaa04-
YKCYCHOH KUCIIOTBD) 3438-4b57-a3ec-ba0f9fe63c0d
CreapuHoBas u

https://academy-
0JI€EMHOBAas KUCJIOTHI, KaK

23 content.myschool.edu.ru/lesson/9834d408-
TpEACTABUTCH BBICIIMX 386d-444a-8de3-Tefbasb98cdb
KapOOHOBBIX KHCIIOT
Mpbu1a KakK COJIM BBICIIIUX https://academy-

24 KapOOHOBBIX KHCIIOT, UX content.myschool.edu.ru/lesson/71ac43{2-
MOJOIIee JSHCTBHE a0d4-4945-a0eb-1e59¢d5f4d9f
CrnosxHble 3¢upbl Kak
MIPOU3BOJIHEIE https://academy-

25 KapOOHOBBIX KHUCIIOT. content.myschool.edu.ru/lesson/c19e6ffc-
I'maponns clokHBIX 7d70-46¢c-a9ee-ebfac27dead9
3¢upoB
Kupsl: TuIponms,

P P https://academy-
MIPUMEHEHHUE,
26 6 content.myschool.edu.ru/lesson/75957f70-
uonoruacckas poib 50f4-4910-b706-ac2d 1b0f4c26
KUPOB
VYTaeBoJbl: COCTAaB, https://academy-
27 KJIacCU(PUKAIIHS. content.myschool.edu.ru/lesson/709ce43a-

Baxueiinime

deb6-4281-963b-01d2e212d4d0




IPEICTaBUTEIIN: TIIOK03a,
¢bpykTO3a, caxaposa

KanMaII " OCJIK0JI03a

https://academy-

28 KakK MPUPOJIHbIE content.myschool.edu.ru/lesson/690fbb76-
IOJIUMEPHI f94a-4f77-bbbe-3d3ae748f716
KonTponbHas padbota mo
pasneny https://academy-

29 «Kucnopoacoaepxaiiue content.myschool.edu.ru/lesson/5a9¢e4cc3-
OpraHMYeCKUue f4e9-4b8f-a40f-c9fe7c9c4bt8
COEIMHEHUS
AMUHBI: METHIIAMAH U https://academy-

30 ’ content.myschool.edu.ru/lesson/66a7bd94-
AHHTIH 2be5-decT-b7cT-893919d25a
AMWHOKHUCIIOTHI KaK
am(poTepHbIC
R — https://academy-

31 p content.myschool.edu.ru/lesson/0c608a59-
COCAMHCHUA, HX 4¢69-4481-839¢-9205£201b73e
OMOJIOrnYecKoe 3HAUECHHE.

Ilenrtuanl
benku kak npupoHbIe https://academy-

32 BBICOKOMOJIEKYJIIPHBIE content.myschool.edu.ru/lesson/c2f2f3d7-
COCJIMHCHMUS 43d1-4873-ace0-78eca6009628
OCHOBHBIE TTIOHATHA
N https://academy-

33 content.myschool.edu.ru/lesson/45b81dac-
BBICOKOMOJICKYIIAPHRIX acba-440e-99¢3-14c3ba78050a
COCTMHECHUN
OCHOBHBIE METOTBI https://academy-

34 CHUHTE3a content.myschool.edu.ru/lesson/d7681e62-

BBICOKOMOJICKYJIAPHBIX

c311-48e9-935e-tb3c59299¢91




COCTMHEHUM.
[InacTmaccel, KaydykH,
BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KIIACC

KoaudecTBO 9acoB

3aKOHA U CUCTEMBI
XUMUYECKHX dy1eMeHToB J[. 1.
MeHieneeBa B pa3BUTHH
HayKH

Ne Hara DJIeKTpoHHbIe U pPOBbIE
Tema ypoxa Konrpoabnbie IIpakruueckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE PeCypchl
padoThI padoThI
XUMHUYECKUH JIEMEHT. https://academy-

1 ATOM. DneKTpoHHas 1 content.myschool.edu.ru/lesson/20b1df2e-
KOH(UTYpalusi aTOMOB 6ce4-435b-b6dc-5155d30a45fa
XUMUYECKUI PJIEMEHT. https://academy-

2 ATOM. DneKTpoHHas 1 content.myschool.edu.ru/lesson/e7d48881-
KOH(UTYpalusi aTOMOB 055d-49da-a49¢c-7375¢3d033e9
Ilepronnueckuii 3aKOH 1
[Iepnoanueckas cucrema

https://academy-
XAMHYECKUX IJIEMEHTOB /J[.
3 M 1 content.myschool.edu.ru/lesson/2859ec02-
. eHz[eneiBa, ux C]ifBB c 8ecd-4cd8-8531-edad962608fb
COBPEMEHHOM TEOpPUEN
CTPOEHUS AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XMMHYECKUX
3JIEMEHTOB U UX COEIUHEHUIN
10 TpyIIIaM U [EPUOTAM. https://academy-
4 3HaveHHEe MePUOANIECKOTO 1 content.myschool.edu.ru/lesson/12bfc348-

007f-4796-bcda-180fc6b720fe




CrpoeHue BeniecTsa.
Xumu4deckas CBsA3b, €€ BUJIBI,
MeXaHU3MbI 00pa30BaHUs
KOBQJICHTHOM CBSI3H.
Bonopoanas cBsi3b

https://academy-

content.myschool.edu.ru/lesson/a9c9a61e-
e387-4ffe-bcfb-aca9¢7241b21

BanenTtHoCTb.
DIIEKTPOOTPULIATEIHHOCTb.
CreneHb OKUCIICHHUS.
BemectBa MONEKyYIIpHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS

https://academy-
content.myschool.edu.ru/lesson/75637222-
d397-4bla-810a-cc7bca9e8alc

[TonsATHE O AUCTIEPCHBIX
cucremax. cTuHHBIE 1
KOJJIOUJHBIE PACTBOPBIL.
MaccoBas 101 BeIlleCTBa B
pacTBope

https://academy-

content.myschool.edu.ru/lesson/fOcb5def-
307e-4575-89d0-86041b603655

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
coenuaenui. I'eneTnueckas
CBSI3b HEOPTraHUYECKUX
BEILIECTB, Pa3JIMYHBIX
KJ1acCOB

https://academy-
content.myschool.edu.ru/lesson/Oe41e568-
0a2b-4605-bb92-35d1ab69f9ba

Knaccudukanmst
XUMHYECKHUX PEaKIUN B
HEOPraHUYECKOU U
OpraHMYECKON XUMHUU. 3aKOH
COXPaHEHHUsI MACCHI BELIECTB;
3aKOH COXpaHEeHUs U

https://academy-
content.myschool.edu.ru/lesson/8ae38be6-
e06f-4fae-9729-69903109f968




IIPEBPALLCHNS] SJHEPTUU IPU
XUMUYECKHUX PEaKLUAX

CKopocThb peaxiuu.

https://academy-

10 OOGpaTtuMbIe peaKIIHH. content.myschool.edu.ru/lesson/237cdb54-
XMMHYECKOE PABHOBECHE 2787-4817-8330-6e027b075645
[IpaxTuueckas padora Ne 1.

https://academy-

11 «BIAHSHHE pasTIHbIX content.myschool.edu.ru/lesson/237cdb54-
(axTopos ma cropocts 2787-4817-8330-6e027b075645
XUMUYECKOU PeaKLUm»

DIEeKTPOTUTHIECKAS
muccormanud. Ilorgarue o
BOJAOPOJHOM I10Ka3aTese https://academy-

12 (pH) pacTtBopa. Peakiuu content.myschool.edu.ru/lesson/847d1752-
noHHOTO oOMeHa. ['maponus 151b-4501-8390-£29649f6c913
OpTraHUYECKUX U
HEOPTraHWYECKUX BEIECTB
OKHUCIHUTENBHO-

BOCCTaHOBUTEJIbHBIE https://academy-

13 peakuuu. [Tonstre 00 content.myschool.edu.ru/lesson/e2b3e2ce-
3_]‘[eKTp0J]H3e pacn)‘[aBOB u c781-40be-bb00-fab862636f7¢
pacTBOPOB coJie
KonTtponbHas pabora o https://academy-

14 pasneny «Teoperuueckue content.myschool.edu.ru/lesson/8f219cef-
OCHOBBI XUMHUNY 7a8a-44d5-b58a-b3d1b2eeb237
Mertamisl, UX MOJOKESHHE B
[Neproau4eckoil CHCTEME lupsffcudanny-

15 content.myschool.edu.ru/lesson/32e5edc9-

XHUMUYECKHX 2JIEMEHTOB JI.
. Menneineesa u

cb82-4f4a-ad5e-4f56bc7elded




0COOEHHOCTH CTPOCHHUS
aToMoB. O0mMe Gundeckue
CBOICTBa METAJJIOB

Cru1aBel METALJIOB.

https://academy-

16 DIIEKTPOXUMHUYECKUH P content.myschool.edu.ru/lesson/9adf8229-
HaIPSHKEHUN METaJIOB 876b-4907-868e-1d43bf90855¢
XHUMHUYECKHE CBOMCTBA
BaKHEHIIINX METAJJIOB https://academy-

17 (HaTpUii, KaJIUA, KaJIbIIHA, content.myschool.edu.ru/lesson/cc14f97b-
MarHuii, aTFlOMUHUI) U UX ada3-4ac9-al23-dadc40973c6f
COCIMHEHUH
XHUMHUYECKHEe CBOMCTBA https://academy-

18 Xpoma, MEJId U UX content.myschool.edu.ru/lesson/5¢33bc30-
COCJIMHEHU U 805d-41fe-bf72-860434145t57
XUMHYeCKHE CBOMCTBA https://academy-

19 IIMHKA, JKeJie3a U ux content.myschool.edu.ru/lesson/a0d5bd 16-
COEIUHEHUI 683e-4ale-8073-70c604€9¢c862
[IpakTuueckas padbora Ne 2.

" https://academy-
Pemenne

20 content.myschool.edu.ru/lesson/e7ff8162-
DKCTICPUMEHTAILHDIX 32131 0d4d-40f8-b9f7-422c3€710750
mo TeMe «MeTamib»"

HemeTtannsl, X monoxeHUe
B [Iepmoanueckoii cucreme
https://academy-
XUMHYECKHUX JIEMEeHTOB JI.
21 content.myschool.edu.ru/lesson/6545ec44-

N. MenneneeBa u
0COOEHHOCTH CTPOCHHUS
aTOMOB

34c5-4316-826b-a648d7d6fef7




dusuyeckue cBOUCTBA
HEMETAJJIOB. AJIOTPONHS

https://academy-

22 HEMETaJUIOB (Ha IpuUMepe content.myschool.edu.ru/lesson/2390b83e-
KHCIIOpoa, cepsl, pocdopa a935-4c96-bd3a-25f26d9¢1139
U yTJeposa)

XUMHYECKHE CBOMCTBA https://academy-

23 raJIoreHOB, CEPBI U UX content.myschool.edu.ru/lesson/cfb70c37-
COeIUHEHUH 2784-4¢66-be05-b0966dffb673
XHUMHUUYECKHE CBOUCTBA https://academy-

24 asora, ¢pocodpa u ux content.myschool.edu.ru/lesson/7¢19b0ba-
COEeIUHEHUH 7815-4db3-86f4-d0ac5b740b3b
XHUMHYECKHE CBOUCTBA https://academy-

25 yriepojia, KpeMHHUS U UX content.myschool.edu.ru/lesson/aled8cOe-
COCI[I/IHCHI/Iﬁ 7c1d-4ed6-8fe0-5185¢cc132628
[IprMeHeHne BaxXHENIINX https://academy-

26 HEMETAaJJIOB U UX content.myschool.edu.ru/lesson/35¢2be59-
COeIMHEHUN f1¢6-46¢6-910c-46a0576d6924
0O00011eHNEe "
cucTeMaTu3aIns 3HaHUH 110

https://academy-
Teme «HemeTammsy.
27 B content.myschool.edu.ru/lesson/58903722-
PIAMCIICHIA TO ypaBHEHILIM 79bc-4b22-b276-114fab0dd 141
XUMUYECKUX PEaKui u
TEPMOXUMHYECKUE PACUETHI
[TpakTiueckast paborta Ne 3.
https://academy-
«Pemenne
28 content.myschool.edu.ru/lesson/46b429¢4-

HKCIIEPUMEHTAJIbHBIX 3a7a4
o teme "HemeTtamasr"»

931c-43fb-a2ba-be9eObbeddef




KonTtponpnas padora o

https://academy-

29 TeMaM «MeTaJuibl» U content.myschool.edu.ru/lesson/96998e2d-
«HemeTtamneny 5037-43d4-b8ec-c62c¢f3452090
Heoprannueckue u

https://academy-
OpTraHUYECKHUE KUCIIOTHI.
30 H content.myschool.edu.ru/lesson/c6¢5af9a-
COpTaHmHcckue 1 9645-4604-9834-59151d566a61
OpraHUYECKHE OCHOBAHUS
AmdoTtepHbie
HEOPTraHWYECKUE U
https://academy-
OPraHUYECKUE COCAMHEHUSI.
31 I content.myschool.edu.ru/lesson/0f59d4£0-
cHeTHHcckas CBA3b 199b-40f4-ae5f-81026££23780
HEOPTraHUYECKHUX U
OpTraHUYECKUX BEIECTB
Poab xuMuu B o0ecrieueHun
9KOJIOTHYECKOH, https://academy-

32 HSHEPTreTUYECKON U MUIIEBOI content.myschool.edu.ru/lesson/029ee9f3-
0€30MacHOCTH, Pa3BUTHHU 6675-4682-9ba8-7fca5cal8277
MEIULIUHBI
[IpencraBienust 06 0OmUX
HAYYHBIX OPUHIIMIAX https://academy-

33 i p content.myschool.edu.ru/lesson/34e920c7-
MPOMBILLICHHOTO HOTYHCHHA £570-45b1-8¢7e-b7989845da49
BaKHEHIIINX BEIECTB
YenoBek B MUPE BEIIECTB U hitps://academy-

34 p content.myschool.edu.ru/lesson/f5999557-
MAaTEPUAIIOB 18c8-4853-83a0-588bf830407a

https://academy-

35 X¥MHS U 310pOBBE UEIOBEKA content.myschool.edu.ru/lesson/acd826cf-

ba2d-49db-b216-ef7c26a84728
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus, 10 kmacc/ Pymsutuc I'.E., ®enpaman @.I., AkinoHepHOE OOIIESCTBO
«3narensctBO «IIpocBenienre»
Xumums, 11 xmace/ Pymsutuc I'.E., ®enmpaman @.I., AxknmoHepHOe 0O0IIECTBO

«I/I3I[8,TCJ'IBCTBO ((HpOCBeHICHI/Ie»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

1. O.Cl'abpuensn, I'.I'.JIpicoBa «Xumus Metomuueckoe mocodue — 0a30BBIN
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.CTlabpuensn, W.I'.OctpoymoB, «OOmas Xxumus B TecTax, 3ajadax,
ynpaxkHenusx. 11 kimace» — M.: lpoda, 2023 ro.

3. O.CTlabpuensn, IL.H.bepeskun, A.A.YmakoBa «Xumusi 11 kiacc:
KoHTposnbHbIe 1 poBepouHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.TI'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HactonpHas
kHUTa 14 yauteias». Yacts 1 — M.: Jlpoda, 2019 ronx.

5. O.C.I'abpuensn, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 kinacc: HacTonbHas
KHUTa 11 yauteas». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, .I".OctpoymoBa «3agauu 1o XUMHUU U CITIOCOOBI
ux pemeHus» - M.: «JIpoday, 2021rog.

7. B.I. [denucoBa «Xumusa 11 kjacc mNOypodHble IJIaHBI MO YYEOHHKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpaay Yuurens 2018rom.

8. M.A.Ps6oBa, Y.}JO.Hesckas, P.B.JIuako «Tectel mo xumun 11 kimaccey», - M.:
Ok3ameH, 2019r.

9. O.C.I'abpuensa, U.I'.octpoymOB «XMMHYECKUN SKCIIEPUMEHT B TKoyie 11

Kiacc»; - M.: Ipoda. — 2019 rox.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
NHTEPHET

. http://www.chemnet.ru

. http://him.1september.ru

. http://school-collection.edu.ru/collection/chemistry
. http://experiment.edu.ru

. http://www alhimik.ru

. http://chem.rusolymp.ru

. http://www.chemistry.ssu.samara.ru

. http://www hemi.nsu.ru
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