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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XUMHM Ha YpPOBHE CpeIHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DeaepaibHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O06
oOpazoBanun B Poccuiickoit @enepaunn», TpeOOBaHUNH K pe3ylbTaTaM
OCBOCHHMS (eAepalnbHOil 00pa3oBaTEIbHOM MPOTrpaMMbl CPEIHEro O0OIIero
obpazoBanust  (DPOIlI  COO), mnpencraBieHHbix B DegepabHOM
rocygapctBeHHOM oOpazoBarenbHoM crangapte COO, ¢ yuérom Konneniuu
npernojaBaHus  yd4eOHOro  mpeaMera «XUMHsS» B 00pa3oBaTENIbHBIX
OpraHU3aAUAX Poccuiickoi denepannu, peanu3yrommx OCHOBHEIE
o0Opa3oBarenbHbIE TPOTPaMMBbI, 1 OCHOBHBIX MOJ0XKEHUN «CTpaTerun pa3BUTHUS
Bociutanuss B Poccuiickon ®enepaumn Ha 1nepuon a0 2025 ropa»
(Pacnopstxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJAX0J0B K pa3pabOTKe MpOrpaMMBbI IO XUMHUU, K ONPEIEICHUIO
oOmen crpaterud OOy4YEHHs, BOCHHUTAHMS W Pa3BUTUS OOy4arolIUXcs
cpeacTBamMu ydeOHOro mpeamera «Xumus» st 10—11 kiaccoB Ha 6azoBom
YPOBHE  COCTaBWJIM  KOHIenTyaidbHble monoxeHus @OI'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH LI€JIEH, COJEp)KaHMsl, PE3YJNbTaTOB OOYy4YEeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMH
o011eo0pa3oBaTeIbHOM OPTraHU3alUY, SIBISAETCS HEOThEMIIEMOM 4YacTbhiOo HX
oOpazoBaHHOCTH. OHO CIYXXHUT 3aBEpILAIOLIMM JTaloOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOYEBBIX LEHHOCTEH, MPUCYIIHUX
[IEJIOCTHOM CHCTEME XMMHMUYECKOro 00pa3oBaHUs. OTH ILIEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB NPHUPOAbL, (POPMUPOBAHUS MHUPOBO33PEHUS U OOLIEH
KyJbTYpbl 4YEJIOBEKAa, a TaKKe 3KOJOTMYECKHM OOOCHOBAaHHOTO OTHOUIEHUS K
CBOEMY 3JI0pPOBbIO U MIPUPOAHON cpene. Peanuzyercss xuMuueckoe o0pa3oBaHue
oOyyarommxcsi Ha YpOBHE cpeaHero oOiiero oOpa3oBaHUsl CpeACTBAMHU
yueOHOro mnpeaMera «XUMHUS», COAEpKAaHWE M TMOCTPOCHHE KOTOPOIo
OMpeeseHbl B MPorpaMMe Mo XMMUHU € YYETOM cnenu(UKd HAyKW XUMHH, €€
3HAYEHUS B TIO3HAHUU TIPUPOJIBI U B MaTEPUATBHOM KU3HH OOIIIECTBA, a TAKKE C
yuyéToM OOIMX MeJel M MNPUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHUE€ CHUCTEMBI CpeaHero obOmiero oOpasoBanusi B Poccuiickoit
denepanum.

XuMUs Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK UTpaeT 0co0yro pojib B
COBPEMEHHOW IMBWJIM3AllMM, B CO3JaHUM HOBOW 0a3pl MaTepuaIbHOU
KyabTypbl. OHa BHOCHUT CBOM BKJIaAg B (OPMHUPOBAHHE PAIMOHAIBEHOTO
HAyYHOTO MBIIUIEHUS, B CO3JaHUE LIEJIOCTHOTO MpEACTaBICHUS 00
OKpYXalollleM MHpE KaK O €IUHCTBE MPUPOJbl M YEJIOBEKa, KOTOpOe
dopMupyeTcsT B XMMUM Ha OCHOBE IIOHMMAaHHS BELIECTBEHHOI'O COCTaBa
OKPYAIOILIEr0o MUPa, OCO3HAHUS B3aUMOCBSI3H MEKIY CTPOCHHEM BEIIECTB, UX
CBOMCTBAaMHU U BO3MOXKHBIMU 00JIaCTSIMU IPUMEHEHUSI.



TecHO B3aUMOJIEUCTBYS C JAPYTMMH €CTECTBEHHBIMU HAayKaMU, XUMHS
CTajla HEOThEMJIEMOM YacThbIO MHUPOBOU KYJIbTYpbl, HEOOXOJIUMBIM YCIOBHEM
YCIEUIHOTO TPpyAa M >KU3HM KaKJI0To uieHa oOmiectBa. CoBpeMEeHHAs XHUMHMS
KaK HayKa CO3MJaTeibHas, KaK HayKa BBICOKMX TEXHOJOTMH HampaBlIeHA Ha
penieHre riao0adbHBIX MPOOJEM YCTOMYMBOTO pAa3BUTHSA YEJIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOW, MHUIIEBOM, HKOJIOTHYECKON O0e30macHOCTH M
OXpaHBbI 3/I0POBBSI.

B cootBeTcTBUM C OOIIMMM LEISIMUA M MPUHIUIIAMHA CPEIHETO OOIIETro
oOpazoBaHus cojepkaHue mnpeamera «Xumus» (10—11 kmacchl, 0a30BbIi
YPOBEHb M3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIECTBEHHO Ha OOIICKYJIbTYPHYIO
MOJATOTOBKY  OOy4arolIuxcs,  HEOOXOIMMYI0 UM g BbIpaOOTKH
MHPOBO33PEHYECKUX OPUEHTHUPOB, YCICIIHOTO BKIIIOYEHUSI B KU3Hb COIIMYyMA,
MPOJIOJDKEHNS  00pa3oBaHMS B  pa3IMYHBIX O0JacTsIX, HE CBSA3AHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocrapnstomumMu  npeaMeTa «XUMUsSD SBISIIOTCS  0a30BbIE  KYpChl —
«Oprannueckast xumus» u «OOIIasi U HeOpraHUYecKass XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJEP’KaHUS KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HaHUH MO0 HEOPTraHUYECKON XUMUU (C BKIIOUCHHEM 3HAHUM U3 00IIei
XUMUH) U opraHnudeckoi xumun. @opmMupoBaHue JaHHOW CUCTEMbl 3HAHUH TIPH
U3yYEHUU TpeaMeTa O0ecreunBaeT BO3MOXKHOCTb PAaCCMOTPEHHUSI BCEro
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIUX MOHATHI, 3aKOHOB ¥ TEOPUI XUMHUH.

CrpykTypa conepxkanusi KypcoB — «Opranudeckas xumus» u «OO0mas u
HEOopraHuveckas XuMus» c(hOpMHpOBaHA B MPOTrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOr0 TMOAXOJa K H3YyUYCHHIO Y4YeOHOTO MaTepuaiia M 0O0YCIOBJICHA
HUCTOPUYECKH OOOCHOBAHHBIM  DPAa3BUTHEM 3HAHUW HA  ONPEAEIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce€ OpPraHMYECKOM XHMHUHU BeIIECTBa
paccMaTpUBaIOTCS Ha YPOBHE KIIACCMYECKOW TEOPUU CTPOCHUS OPraHUYECKHX
COCIMHEHMI, a TaKKe€ Ha YPOBHE CTEPEOXMMHYECKHX U AJIEKTPOHHBIX
MpeACTaBlIeHU 0 cTpoeHuu BemlecTB. CBeleHHsT 00 HM3yd4aeMbIX B Kypce
BEILIECTBAaX JAlOTCS B PAa3BUTUM — OT VYIJIEBOJAOPOAOB JO  CIIOXKHBIX
OMONIOTUYECKH AaKTUBHBIX COEIWHEHUN. B Kypce opranudeckol Xumuu
HOJy4yaloT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOLIETO
oOpa3oBaHMsl TEPBOHAYAJIbHBIE TMPEJACTABICHUS O XHUMHYECKOW CBSI3H,
KJIacCU(DUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHUS, O XUMUYECKON PEaKInu.

[Tog HOBBIM yriOM 3peHUs B TpeaMere «XuMus» 0a30BOTO YpPOBHS
paccMaTpUBaEeTCs W3YYEHHBI Ha YpPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs
TEOpEeTUYECKH MaTepuanl U (AKTOJOTMUYECKUE CBEIECHHUSI O BEIIECTBAX U
XUMUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0I1ast 1 HeopraHuvecKas
XUMUSD» 00yYarolUMcs MPeJAO0CTaBIACTCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHa C OOUIETEOPETUYECKUX U METOJ0JIOTHYECKUX



MO3UIIAH, TIIy0)Ke MOHSTh HCTOPUIECKOE M3MEHEHNE (PYHKITUN ATOTO 3aKOHA —
oT 00o0MIIatoel 10 OOBACHSIONIEH U MPOTrHO3UPYIOLIEH.

Enunas cucreMa 3HaHMH O BaXKHEMINMX BEIIECTBAaX, HX COCTaBe,
CTPOCHHUH, CBOWCTBAX M MPUMEHEHUH, & TAKKE O XMMHUUYECKUX pPEaKIMIX, HX
CYIIHOCTH M 3aKOHOMEPHOCTSX MNPOTEKaHUs AonojiHgeTrcs B Kypcax 10 m 11
KJIACCOB DJIEMEHTAMHM COJACP)KAHUS, HMEIOUIMMU KYJIbTYPOJOTHYECKUNA H
NPUKJIAJHON XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MOHUMAHUIO B3aHMMOCBSI3H
XUMHUHA C JPYTUMU HayKaMH, PAacKpbIBalOT €€ pPOJIb B IO3HABATEIBHOU H
IPAKTUYECKOHN NESATEIHLHOCTH YeIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS
K Ipolleccy TBOpYECTBA B OOJACTH TEOPUU M MPAKTUYECKUX MPHUIIOKECHHM
XUMHH, TIOMOTAIOT BBIMYCKHUKY OpPUEHTHPOBATHCS B OOIIECTBEHHO W
JUYHOCTHO 3HAYUMBIX MpoOJieMaX, CBSA3AHHBIX C XHUMHUEH, KPUTUYECKU
OCMBICJIMBATh HUH(POpMAIIUI0O U MPUMEHATH €€ JJIsi TOTMOJIHEHHUS 3HaHWMH,
pelIeHUs] HMHTEJUICKTYIbHBIX U JKCIEPUMEHTAIBHBIX HCCIEI0BATEIbCKUX
3aja4. B nemnoM coxaepikaHue y4eOHOro mpeameTra «XUMUs» JTaHHOTO YPOBHS
M3yYCeHHS]  OpPUEHTHUpOBaHO Ha  ¢GopMuUpOBaHHME Yy  OOydYarommxcs
MUPOBO33PEHYECKON OCHOBBI JIJIs1 MOHUMaHUA PUI0COPCKUX UACH, TAKUX KakK:
MaTepuagbHOE E€IMHCTBO HEOPTraHMYECKOr0O M  OPraHMyYecKOro  MHpa,
00yCJIOBIIEGHHOCTh CBOMCTB BEIIIECTB X COCTABOM U CTPOCHUEM, IT03HABAEMOCTD
IPUPOJIHBIX SIBIICHUI MyTEM SKCIEPUMEHTA U PEUIEHUS NPOTUBOPEUUN MEXKIY
HOBBIMH (paKTaMU U TEOPETUUECKUMH MPENOChUIKAMHU, OCO3HAHUE POJIA XUMUU
B pEUICHUH OHKOJOTMYECKUX TIpodsieM, a Takxke MpoljeM cOepekeHus
DHEPreTUYECKUX PECYpPCOB, CBIPbs, CO3JaHHSI HOBBIX TEXHOJOTHA H
MAaTEpPHUaJoB.

B nnanme pemieHuss 3amad  BOCHHUTAaHUS, Pa3BUTHUS U COLMAM3AIUU
00yyYaromuxcsl MPUHATHIE TPOTPpaMMON IO XUMHH TMOAXOJbI K OIMpPEICICHUI0
COJICp’)KaHMSl W TMOCTPOEHUS TMpeaMeTa MpeaycMaTpuBalOT (OpMUPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JAEUCTBUM, HMEIOIIMX 0a30BO€ 3HAYEHHUE IS
pa3IMYHBIX BUIOB JICSITEIBHOCTH: PEIICHHS MpoOJeM, TMOUCKA, aHaIu3a U
00paboTkr  MH(pOpMAIMK, HEOOXOAMMBIX JUISI  MPHOOPETEHHs]  OIbITa
IIPAKTUYECKOM M MCCIENOBATENBCKON JEITEIbHOCTH, 3aHUMAIOIIEH BaKHOE
MECTO B IMO3HAHUU XUMUH.

B mpaktuke mnpenopaBaHus XMMHH Kak Ha yYpOBHE OCHOBHOT'O OOIIEro
oOpa3oBaHMsi, TaKk W Ha YPOBHE CpeAHEro oO0Iiero oOpa3oBaHus, NpH
ONPENICIICHUHN COAEPKATEIBHON XapaKTepUCTHKU IEeJe HU3yYEeHHsl TMpelIMeTa
HalpaBJICHUEM TEPBOCTEIICHHOW 3HAYMMOCTH TPAAUIMOHHO TMPU3HAETCS
dbopMupoBaHHE OCHOB XHUMHYECKOM HayKM Kak o0O0JIACTH COBPEMEHHOIO
€CTECTBO3HAHMS, IPAKTUYECKOW [IESITEIbHOCTH YEJIOBEKA U KaK OJHOI0 U3
KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOIMYECKOM TOUKM 3pEHHS TaKOU
NOAXOA K OINPEACICHUI0 IEJed HU3Yy4YEHUs NpeaMeTra SBISIETCS BIIOJIHE
OTIpaBaHHBIM.



CormacHO MaHHOW TOYKE 3PEHUS TJABHBIMU IETSIMHA M3yYEHUS MpeaIMeTa
«Xumusi» Ha 6a30B0oM ypoBHe (10 —11 ki1.) SIBIISAIOTCSA:

e (QopMupoBaHUE CHCTEMbl XUMHUYECKHMX 3HAHUW KaKk BaKHEHIIeH
COCTABJISIIOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B OCHOBE
KOTOpOHM JIeKaT KItOUeBbIe MOHATHS, (yHIAMEHTAJIbHbIE 3aKOHBI U
TEOpUU XHMHUHM, OCBOCHHUE sSI3bIKa HAyKH, YCBOCHHUE M TOHUMaHUE
CYIIHOCTH JIOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHue W pa3BUTHE TMPEACTABICHHA O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB M XHUMHYECKUX PpEaKIi, HEOOXOIUMBIX IS
MpUOOpPETEHUSI yYMEHUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
XUMUYECKUX SBJICHUH, UMEIOINUX MECTO B MPHUPOAC, B MPAKTUUECKON U
MOBCEHEBHOM JKH3HM;

e pa3BUTHE YMEHHHA U CINOCOOOB JEATENHHOCTH, CBSI3aHHBIX C
HAONMOJIGCHUEM U OOBSICHEHHEM  XHMHYECKOTO  DKCIEPHMEHTa,
coOJII0ICHUEM ITPABUII OE30MACHOT0 OOPAIIEHUS C BEIIECTBAMHU.

Hapsiny ¢ »TuM, conep:kaTelibHas XapaKTepUCTHUKA Lielield W 3ajad
U3Y4YEeHHS MpeAMETa B MPOrpaMMe MO XUMHHM YTOYHEHA U CKOPPEKTHPOBaHA B
COOTBETCTBUM C HOBBIMU IPHOPUTETAMH B CHCTEME CpPEJHEro O0OIIero
oOpazoBanusi. CerojHsi B MPENoIaBaHUN XUMUU B OOJIbIIIECH CTENEHU OTHAETCS
OPEANnoOYTeHHEe  MPAKTUYECKOM  KOMIIOHEHTE  CojepkKaHusg  oOydeHws,
OpUEHTHPOBAaHHOM Ha TMOATrOTOBKY BBIIYCKHMKa 00IIe00pa30BaTeIbHOM
OpraHu3allii, BJaJACIOIEro He HaOopoMm 3HaHUW, a (QYHKIHMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHSIMU aKTUBHOTO TTOJTYyYEHUS 3HAHUH
Y IPUMEHEHUS UX B PEaTbHOM KU3HU IS PEIICHMS MPAKTHICCKUX 3a1ad.

B cBsi3u ¢ 3TUM mpuU M3YYCHHWHM TpeaAMeTa «XUMHUS» JTOMHUHHUPYIOIICE
3HaYeHHUE MPUOOPETAIOT TaKKE IENH U 3a]a9H, KaK:

amanrtanus OOydYalomuXcsl K YCJIOBHSIM JWHAMHUYHO DPa3BUBAIOIIETOCS
Mupa, (HOPMHUPOBAHME WHTEUICKTYadbHO PAa3BUTONW JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO,  COTPYAHUYECTBY,  CaAMOCTOSITEIBHOMY  TPUHSTHIO
IPAaMOTHBIX PEIIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYallUsIX, CBSI3aHHBIX C
BEIIIECTBAMHU U UX TIPUMECHEHHUEM;

dbopmupoBaHue y OOYYAIOMIMXCS KIIOYEBBIX HABBIKOB (KJITFOYEBBIX
KOMITETEHIINI), UMEIOIINX YHHBEPCAIbHOE 3HAUCHUE JJISl PA3JIHYHBIX BHUIOB
NEeATEeIbHOCTU:  peIlIeHWs TpoOJjieM, TIOMCKa, aHaau3a U  00paboTKH
uHpopMany, HEOOXOAUMBIX IS MPUOOPETEHHUS OIbITa JEATEIIBHOCTH,
KOTOpasi 3aHMMaeT BaKHOE MECTO B MO3HAHWHM XWMHH, a TaKKe IS OICHKH C
NO3UIMNA 3KOJOTUYECKOW O€30MacCHOCTH XapakTepa BIHUSHUS BELIECTB H
XUMHUYECKUX MPOIIECCOB HA OPTaHM3M UYeJIOBEKa U MIPUPOIHYIO CPEY;

pPa3BUTHE MMO3HABATEIBHBIX HMHTEPECOB, MHTCIUICKTYaIbHBIX U TBOPUYCCKUX
CIIOCOOHOCTEN O00y4armuXcs: CIOCOOHOCTH CaMOCTOSITENIbHO NPHOOPETaTh



HOBBIC 3HAaHUS MO XMMHH B COOTBETCTBUHU C >KM3HEHHBIMH MOTPEOHOCTSIMH,
MCIIOJIb30BaTh COBPEMEHHBbIE HH(POPMAIIMOHHBIE TEXHOJOTMH MAJIi TIOHWCKAa U
aHaiM3a Yy4yeOHOM W HAYYHO-TIOMYJISAPHOM HMHPOpPMAIUM  XHUMHUYECKOTO
COJZIepKaHus;

dopMupoBaHHE U pa3BUTHE Yy OOYyYAIONIUXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHUS, HAaOIIOAaTebHOCTH, COOPaHHOCTH, aKKypaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOIWMBI, B YACTHOCTH, MpH IUIAHUPOBAHUHM U
NPOBEJCHUH XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydYamuXxcs YOSKIEHHOCTH B TYMaHUCTHYECKOH
HaNpaBIEHHOCTH XUMHUHU, €€ BOKHOW POJU B PEIICHUH TIOOATBHBIX MPOOIeM
paIoHaIBHOTO MPUPOAOIIOIb30BAHNS, TOTIOTHEHHS YJHEPTETUUECKUX PECYPCOB
U COXpaHEHHs TMPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTHU
OepeXHOTO OTHOILIEHUS K TPHPOJE M CBOEMY 3/J0pPOBBIO, a TakKkKe
NPUOOPETEHUST OMbITa HCIOJNB30BAHUS TONYYCHHBIX 3HAHWM JUISI TPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYAIUAX, CBSI3aHHBIX C XUMHUYECKUMH SIBJICHUSMU.

B yueOHOM miiaHe cpegHero oOmero oOpa3oBaHUS MPEAMET «XHUMH»
06a30BOr0 ypOBHS BXOAWT B COCTaB MpeaMeTHOM obmactu «EcTtecTBeHHO-
Hay4YHbIE TIPEIMETHI.

OOmiee yMcno yacoB, OTBEAEHHBIX JUIsI M3YyYEHHUS XUMHH, Ha 0a30BOM
ypOBHE cpeaHero ooIiero oopazoBanusi, coctapiset 68 yacos: B 10 kimacce — 34
gaca (1 wac B Hememo), B 11 kmacce — 34 uaca (I uyac B Hemeno).



COILEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUSA

Teopernyeckre 0CHOBbI OPraHUYECKON XUMUM

[IpenMer opraHn4eckor XUMHUH: €€ BOSHUKHOBEHHE, pa3BUTHE U 3HAUCHUE
B ITOJyYCHHH HOBBIX BEIECTB U MATEPHUAIOB. T€0pHUsA CTPOCHUS OPraHUYECKUX
coenuHeHnd A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTypHBIE
(dbopMynbl OpraHUYeCKUX BelecTB. [ 'omosorus, usomepus. XuMHUECKasi CBSI3b
B OPTAHUYECKUX COEAUHEHUSIX — OJJMHAPHBIE U KPATHBIE CBA3U.

[IpencraBnenre 0  KiIacCUpUKALMKM  OPraHUYECKUX  BELIECTB.
Homenknarypa opraHu4ecKuX COeIMHEHUN (crucTeMaTuieckas) U TpUBUAJIbHbIE
Ha3BaHUs BXHEUILNX IIPEACTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTANBHBIE METOAbl M3Y4YEHUs BEIIECTB M HX MPEBpAIICHUM:
O3HAaKOMJIEHUE C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajaMud Ha UX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHWYECKHUX BEIIECTB, HAONIOACHHUE H
ONMCAaHHUE JAEMOHCTPALMOHHBIX ONBITOB IO MPEBPALICHUI0 OPraHUYECKUX
BEIIECTB NPY HarpeBaHWU (IUIaBIICHHE, OOYTIIUBAHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKMU pAx. MeTtaH u 3TaH —
OpOCTEHIINE MPEACTABUTENN AIKaHOB: (PM3UYECKHE U XHMHUYECKHE CBOMCTBA
(peakuuy 3aMelEeHUs] U TOPEHMs), HaXOXKJIECHHWE B NPUPOJE, IMOIyYCHHE U
IIPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUI Psii. DTHIIEH U IPOIUJIEH
— NPOCTEUIINE MPEACTABUTENN AJIKEHOB: (PU3MUYECKHUE U XUMUYECKUE CBOWCTBA
(peakuuu TrUAPUPOBAaHUA, TANOTCHUPOBAHUSA, THUIpAaTallMM, OKUCIEHUS W
MOJIMMEPU3AIIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankaauensl: Oytaauen-1,3 u metundyraauen-1,3: cTpoeHue, BaxHEUIINe
XUMHUYECKUE CBOICTBA (peaxuus MOJIMMEpHU3aIum). [Tomy4yeHue
CUHTETHYECKOTO KayuyyKa U PE3UHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTMYECKUH ps.
ALIETWIIEH — TPOCTEMIIMM TMPEACTABUTENDL aJKHMHOB: COCTaB, CTPOCHHE,
¢usznyeckue U XMMHYECKHE  CBOMcTBa  (peakuuu  T'HAPUPOBaHUS,
raJIOr€HUPOBAHHUS, TUAPATALINN, TOPEHUS ), IOJTYUYEHHUE U TPUMEHEHUE.

Apenbl. ben3zoin: cocras, cTpoeHue, Gu3nueckue U XUMUYECKUE CBOWCTBA
(peakuuu TaJOreHUpPOBAaHUS W HUTPOBAHMS), MOJIYYEHUE M TNPHUMEHEHHE.
Tonyon: cocmas, cmpoenue, guaudeckue u Xumudeckue ceoucmea (peaxyuu
2aN1I02eHUPOBAHUSL U HUMPOBAHUs), NoJydYeHue u npumenenue. TOKCUUHOCTD
apeHoB. l'eHeTHdecKkas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKAIIUMU K
Pa3JIMYHBIM KJIaCCaM.



IIprpoanpie UCTOYHUKM YIVIEBOAOPOAOB. lIpuponHblii ra3 U momyTHbIE
He¢Tsaubie ra3bl. Hed1s u e€ npoucxoxnenue. Crocodsl nepepaboTku HeDTH:
MIEPErOHKa, KPEKUHI (TEPMUYECKUMN, KaTAIUTHYECKHil), muponu3. [IpomykTbl
nepepaboOTKu HEPTH, MX NPUMEHEHHE B MPOMBILUIEHHOCTH W B OBITY.
KaMeHHbI1 yroib 1 NpoayKThl €ro nepepaboTKy.

OKCIEpUMEHTAIBHBIE METOABl W3Y4YEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HaKOMJIEHHE ¢ oOpasliaMy IJJacTMacC, Kay4yKOB M PE3HHbI, KOJJICKLIUHU
«Hedpts» u  «Yromp», MOJENIUPOBAaHME MOJIEKYJ  YIJIEBOAOPOJOB U
raJIOT€HONPON3BOIHBIX, IPOBEJICHUE HPAKTUYECKOHW palbOoThl: IOJy4YEHUE
ATUJIEHA U U3yYEHHE €r0 CBOWCTB.

Pacuérnbie 3anaum.

Bbluucienuss 1mo ypaBHEHUIO XMMHYECKOW peakuumu (Maccel, 00bEMa,
KOJIMYECTBA HKCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKUUU [0 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BELIECTB WIH MPOIYKTOB
peakiun).

KucJiopoacoaep:kamnue oprannyeckue coeIuHeHus

[IpenenpHble OAHOATOMHBIE CHOUPTHL. METaHON W O3TAaHON: CTPOEHUE,
¢usznyeckue U XUMHUYECKHUE CBOWCTBA (pEakUuu C AKTUBHBIMH MeETalllaMH,
raJIor€HOBOJIOPO/IAMHU, TOpPEHUE), NpUMeHeHue. BoaoponHble CBA3M MEXAy
MOJIEKYJIaMHU CITUPTOB. /[eficTBHE METaHOIa U 3TaHOJIA HA OPTaHNU3M YEJIOBEKA.

MHoOroaromMHble CIHUPTHL. OTWICHIVIMKOJIb W TJIMLEPUH: CTPOCHMUE,
(¢usznyeckue M XUMHUYECKHE CBONCTBA (B3aUMOJEHUCTBUE CO MIETOYHBIMU
MeTaJlJlaMH, KaueCTBEHHasl Peakiysl Ha MHOIOATOMHbIE CIMPTHI). JlelicTBue Ha
opranusM yenoseka. [[pumenenne rmmuepruHa v STUIICHTITUKOJIS.

®deHOo: CTPOCHHE MOJICKYJbl, (DU3NYECKHEe W XUMUUYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue penona.

Anpnerunpl U kemowsl. DopManmplaerui, aneTaabIETUA: CTPOCHHE,
(¢u3nuecKrue U XMMUYECKUE CBOMCTBA (PeaklUyd OKUCIEHHUSI U BOCCTAHOBJICHHS,
KaueCTBEHHbIE PEAKLIUN), IOJyYeHHE U IPUMEHEHUE.

OnHOOCHOBHBIE TpefeiibHbIE KapOOHOBbIE KHUCIOTHL. MypaBbuHas u
YKCYCHasl KMCIJIOTBI: CTpOEHHE, PU3NUECKIE U XUMUYECKHE CBOMCTBA (CBOMCTBA,
oOmue [y Kjacca KHUCIOT, peakius dSTepuduKaiuu), TI[OJydyeHue W
npumeHeHue. CTeapuHoBas U OJIEMHOBAs! KUCIIOTHI KaK MPEACTABUTENH BBICIINX
KapOOHOBBIX KHCIOT. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, HX
MOIOIIIEE IEUCTBHE.

Crnoxuble >QUpbl KaKk NPOU3BOJHBbIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbiX 3¢pupoB. Kupel. ['mapomus xupo. IlpuMeHeHue KUPOB.
buonornueckas posb KUPOB.

VYrneBoapl: cocraB, KiaccupuKauus — yrieBogoB (MOHO-, JH- U
nonucaxapunbl). [roko3a — mOpocTedimuii MoHOcaxapua: OCOOCHHOCTH
CTPOEHHUS MOJIEKYJbI, PU3NYECKHE U XMMUYECKUE CBOMCTBA (B3aUMOJIEHCTBUE C




rugpokcugoM meau(ll), okucienne aMMuadHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTaHOBJIEHHE, OPOKEHUE TIFOKO3bl), HAX0XK/ICHHE B MPUPOJIEC, TPUMEHEHUE,
ouonoruueckas poib. DotocunTe3. OpyKTo3a KaKk U30MEP TIIIOKO3BI.

Kpaxman u nemnosno3a Kak npupoaHbie nmonumepbl. CTpoeHHe KpaxMaia u
LEJUTI0103bl.  DU3NYECKMEe M XMMHUYECKHE CBOWCTBA Kpaxmaya (THApOJIU3,
KayeCTBEHHAsI PEaKLUs C HOJOM).

OKCIEpUMEHTAIBHBIE METOABI HW3Y4YEHHUs BEIIECTB M UX IPEBPALLCHUI:
poBeeHNE, HAOIIOACHUE U ONKUCAaHUE JIEMOHCTPAILMOHHBIX ONBITOB: TOPEHUE
CIUPTOB, KAUECTBEHHBIE PEAKIIMN OJHOATOMHBIX CIUPTOB (OKHUCIEHHE TaHOJa
okcugoM meu(ll)), MHOrOaTOMHBIX CHHUPTOB (B3aUMOJCHCTBHE TIHIIEPHHA C
ruapokcugom menu(ll)), ampaeruaoB (OKUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuna cepedpa(l) m runpoxcunom menu(ll), B3aumonelicTBue kKpaxmana c
MOJIOM), TPOBEIEHUE MPAKTHUYECKOW padOThl: CBOMCTBA pPACTBOpPA YKCYCHOMH
KHCJIOTBI.

Pacuérnbie 3anaum.

Boluucnenuss mo ypaBHEHUI0O XMMHYECKOW peakuumu (Macchl, 00bEMa,
KOJIMYECTBA HKCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIUU [0 H3BECTHBIM
macce, 00bEMY, KOJMYECTBY OJHOIO W3 MCXOAHBIX BELIECTB WJIH MPOAYKTOB
pEeaKIum).

A3oTrcoaeprkane OpraHM4ecKue COCIMHEHHUS.

AMUHOKHUCIOTBI ~ Kak  aM(pOTEepHblE  OpPraHUYECKUE  COCAMHEHUS.
dusnyeckue U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha MpUMEpPE TIIMIIMHA).
buonornyeckoe 3HaueHNE aMUHOKUCIOT. [lenTrebl.

benku kak NmpupoJHbIE BHICOKOMOJIEKYJIIpHbIE coequHeHus. llepBuunas,
BTOpUYHAsA U TPETUYHAs CTPYKTypa OENKOB. XMMHUYECKHE CBOMCTBAa OEJIKOB:
TUAPOJIN3, ICHATYpALMs], KAYECTBEHHBIE PEAKIIMKU HA OEJIKU.

DKCneprUMEHTAIbHBIE METOAbl M3Yy4YEHHUs BEIIECTB U WX MPEBPALLCHUN:
HaOIIOEHUE M ONHUCAHHUE JIEMOHCTPALMOHHBIX OMBITOB: JEHATYypalUs OEJIKOB
IIPU Harpe€BaHUHU, IBETHHIE PEAKIIUU OEIJIKOB.

BbicokoMou1eKyJISIDHBIC COeIMHEHUS

OCHOBHBIE TOHATHS XMMHHM  BBICOKOMOJIEKYJISIPHBIX  COEIMHEHMIA:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNH, CPEIHSS
MOJIEKYJIsipHass Macca. OCHOBHbIE METOABI CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHHUI — NIOJIMMEPHU3ALHS U IOJTUKOHAEHCALUS.

OKCHEepUMEHTAIBHBIE METOABl W3YYEHHUs BEIIECTB M WX NPEBPALLECHUN:
O3HAaKOMJIEHHE C o00pa3llaMu MPHUPOAHBIX W HMCKYCCTBEHHBIX BOJIOKOH,
1acTMacc, KayuyKoB.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss MeEXIpeaIMETHBIX CBSI3€d IIPU U3YUYEHUU OPraHUYECKON
xumMun B 10 Kjacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHUE KakK OOIIUX



€CTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TMOHSATHUH, SBISIONIMXCA CHUCTEMHBIMHU
JUIS OTZEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmme ecTeCTBEHHO-HAyYHBIE TIOHATHSA: SIBJICHHE, HAy4dHbIM (HakT,
TUIOTE3a, 3aKOH, TEOpHSs, aHalIM3, CUHTE3, KiIacCU(HKAIMs, MEPHUOIUUYHOCTD,
HaOJIroIeHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICITUPOBAHUE.

@dusmka: Marepus, OSHEprus, macca, aroM, DOJIEKTPOH, MOJIEKYIIa,
OHEPreTUYEeCKUl ypOBEHb, BEIIECTBO, TENIO, OOBEM, arperarHoe COCTOSHHE
BEIIECTBA, (PU3MUECKUe BETUUMNHBI U €AUHHIIBI UX U3MEPEHHUSL.

buonorus: xnerka, opranusMm, ouochepa, oOMEH BEUIECTB B OpPraHU3ME,
¢orocuHTe3, OMONOTUYECKH aKTHUBHBIC BellecTBa (OETKH, YIJIEBOIBI, KHUPHI,
(bepMeHTHI).

['eorpadusa: MuHepanpl, TOpPHBIE TOPOJBI, TOJE3HbIE HCKOIMAEMBbIE,
TOILJIMBO, PECYPCHI.

TexHonorus: NHINEBBIE MPOAYKTHl, OCHOBBI PAIMOHATHLHOTO MHUTAHUA,
MOIOIINE CPENICTBA, JIEKAPCTBEHHBIE U KOCMETHUECKHE TperapaTsl, MaTepUaIbl
U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUU

XUMUYECKHN HIeMEHT. ATOM. Sapo artoma, H30TOMNBL. JJIEKTPOHHAS
000J109Ka. DHEPreTUUYEeCKHUE YPOBHH, MIOAYPOBHU. ATOMHBIC OpOHUTANIH, S-, P-, O-
aneMeHThl. OCOOCHHOCTH pacIpeesieHUsl AJIEKTPOHOB IO OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IIEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

Ilepuomnueckuit 3akoH u llepuoamyeckas cucremMa XUMHUYECKUX
snementoB JI. WM. MenneneeBa. CBsi3b NEPUOAMYECKOIO 3aKOHA H
Ilepnogmueckoir cucteMbl xuMuudeckux anemeHToB J[. M. Menneneesa c
COBPEMEHHOW TEOpHEN CTPOEHHUS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHUYECKHX DJIEMEHTOB M OO0pa3yeMbIX UMHU TMPOCTHIX M CIIOKHBIX
BEIIECTB IO TpynmaM W NepuojaM. 3HAYCHUE MNEPUOAUYECKOTO 3aKOHA B
pPa3BUTHU HAYKHU.

Ctpoenue BemiecTBa. XHMHUYECKas CBsI3b. BHIBI XUMHUYECKOW CBSI3U
(KoBaJICHTHasi HEMOJISIPHAS U MOJSIPHAsl, HOHHAs, METaJUIn4ecKas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHONM XUMHUYECKOW CBsi3M (OOMEHHBI W JIOHOPHO-
akienTopHslii). Bomopoanas cBsizb. BaneHTHOCTh. DIEKTPOOTPULIATEIIBHOCTD.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa MOJNEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHHS. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BELIECTBA. [HWNBbl  KPUCTAUIMYECKUX  PELIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUNIMUECKON PEIIETKU.



[TonsiTue 0 qUCHEpCHBIX cUCTEMAaX. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 1011 BEIIECTBA B paCTBOPE.

Knaccudpukanus  HEOpraHMYEeCKHMX  COCIUHEHUH. Howmenxknartypa
HEOPraHMYECKUX BEIIECTB. [ €HeTHYecKas CBs3b HEOPTaHMYECKUX BEUIECTB,
IPUHAJIEKAIINX K PA3JTUYHBIM KIIACCaAM.

Xumuueckas peakuus. Kiaccudukanus XUMHUYECKUX peakuuid B
HEOPraHUYECKOM U OPraHUYECKON XMMHU. 3aKOH COXPAHEHHS MacCChl BEILECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUH PU XUMHUECKUX PEAKLIHSIX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT PAa3JIMYHbIX (PAKTOPOB.
OOpatumble peaknuu. XuUMUYeckoe paBHOBecue. DaKTOphI, BIUSIONIME Ha
COCTOSIHME XUMH4YeCcKOoro paBHoBecus. [Ipunnun Jle [larense.

Dnektposmtryeckas nuccormars. CHiIbHBIE W CIIA0BbIe AJICKTPOJIUTHI.
Cpena BOOHBIX paCTBOPOB BEILECTB: KUCIAs, HEUTPAIIbHAS, IECTOYHAS.

OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.

DKCNEPUMEHTAIBHBIE METOJbl M3YYEHHUS] BEIIECTB W HUX IPEBPAIICHUM:
neMoHcTtpanus tadnun «llepuonndeckas cucteMa XMMHUYECKUX 3JeMEHTOB [Jl.
N. MenaeneeBay, n3ydeHrue Mojielield KpUCTANIMUYECKUX PEIIETOK, HAOII0ICHHE
U OINHUCAaHUE JIEMOHCTPAIIMOHHBIX W JIADOPAaTOPHBIX OMNBITOB (pa3iioKeHHUE
IIEPOKCUAA BOAOPOJAa B MPUCYTCTBUU KaTAIU3aTOPA, OMPEACICHUE CPEIBI
pacTBOPOB BEIIECTB C IOMOIIbIO YHUBEPCAIBHOIO HWHJHUKATOpPA, PEAKIUU
MOHHOTO OOMEHa), MPOBEICHHUE MPAKTUYECKOU paboThl «BiusiHue pa3inYHbIX
(aKkTOpOB Ha CKOPOCTh XUMHUUECKOU PEAKIIUM.

Pacuérnbie 3aqaum.

Pacuétel 1O ypaBHEHUSM XUMHYECKUX pEakiuii, B TOM UHUCIIE
TEPMOXUMHUYECKHE PACUETHI, PACUETHI C MCMOJIB30BAHUEM MOHSTHUS «MacCOBas
JIOJIS1 BEIIECTBAY.

Heoprannyeckasi xummust

Hemeramner. Ilomoxenne HemeramnoB B Ilepuoandeckoil cucreme
xuMuueckux anemeHToB JI. V. MenzaeneeBa u 0COOCHHOCTH CTPOCHUSI aTOMOB.
dusnueckre CBOMCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (Ha TMpUMEpe
KHCJIOPOJIa, cephl, hocdopa U yriaeposa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIINX HEMETAIIOB (TAJIOTEHOB, CEPHI, a30Ta,
docdhopa, yriepoga MW KpeMHHS) M HUX  COCOUHCHHH  (OKCHJIOB,
KHUCIIOPOICOIEPKAIIUX KUCTIOT, BOJOPOJIHBIX COSTUHEHU).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCUHECHUM.

Mertamnsl. [Tonoxenune metamios B [lepuognueckoit cucteMe XUMUYECKUX
sanemeHtoB JI. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUSI BJIECKTPOHHBIX
000104eK aTOMOB MeTauioB. O0mme Ppuznueckrue cBoicTBa MeTalIoB. CrijlaBbl
METAJUIOB. DJIEKTPOXUMUYECKUAN psii HATIPSKEHUN METAJIIOB.

XUMUYECKHE CBOMCTBA BOKHEUIIMX META/UIOB (HATPHM, Kaluid, KaJabIlUi,
MarHui, aJTlOMUHUN, IIUHK, XPOM, KEJIE€30, MEJIb) U UX COCTUHEHUH.



Ob6mue crocoObl mosyueHus: MeTauioB. [IpumeHeHne MeTaioB B ObITY U
TEXHUKE.

DOKCHepUMEHTAIBHBIE METOAbl W3YyYEHHUs BEIIECTB M WX NPEBPALLCHUN:
U3y4YeHue KOoJuleKIuu «MeTajuibl U CIIaBbl», 00pa3lloB HEMETAJJIOB, PELICHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJMIOJEHUE U ONHCAHHE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX  OMNBITOB  (B3aUMOJEHCTBUE TUAPOKCHIA  AIIOMHHHS  C
pacTBOpaMM KHUCJIOT M IIEJOYel, KAayeCTBEHHBIE pEaKIUU Ha KaTHOHBI
METaJIJIOB).

Pacuérurlie 3agaun.

Pacuérbl Macchl BenjecTBa Wil 00bEMa ra30B MO0 U3BECTHOMY KOJIMYECTBY
BEILIECTBA, MAcCe WM O00BEMY OJIHOTO M3 YYaCTBYIOUIMX B PEAKLUHU BEIIECTB,
pacy€rsl mMacchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUUHU, €CIIU
OJIHO U3 BEILIECTB UMEET MPUMECH.

XuMHUS U KU3Hb

Ponp xumuu B 00ecreueHn SKOJ0TUUECKOM, YHEPTETUUECKON U MUIICBOM
0€30MacHOCTH, Pa3BUTUU MeAUUUHBL. [[OHATHE O HayYHBIX METOAAX MMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAy4YHBIX MPUHIUNAX HTPOMBIIIIEHHOTO
NOJIYYECHUS BaKHEHIINX BEILECTB.

YenoBek B MHpE BEIIECTB W MATEPUAIOB: BaKHEUIIUE CTPOUTEIIbHBIE
MaTepuallbl, KOHCTPYKLIMOHHBIE MAaTepHaslbl, KpackH, CTEKJIO, KepaMuKa,
MaTepHUaJIbl JUIsl JIEKTPOHUKH, HAHOMAaTepHaJlbl, OPraHUYECKNE U MUHEPAIIbHBIE
yI00peHus.

XuMHSI ¥ 3J0POBbE YEJIOBEKA: MPABHUJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBWiIa OE30MaCHOTO HCIOJIb30BAHUS MPENapaToB OBITOBOM
XUMUU B TOBCEAHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss MeXNnpeAMETHBIX CBSI3€M MpU  HM3ydyeHUH OOwWed U
HEOpPraHM4eCcKo XUMHUM B 11 Kjacce OCyIIECTBIAETCA YE€PE3 MCIOJIb30BAHUE
KaKk OOLIMX €CTECTBEHHO-HAyYHbIX MOHATUN, TaK M MOHITUH, SIBISIOMIUXCS
CUCTEMHBIMU JIJIS OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAyYHBIM (akT, TUIOTE3a, 3aKOH,
TEOpus, aHaJu3, CHUHTE3, Kiaccu(uKaluus, MNEePUOJUYHOCTb, HAOIIOACHHE,
SKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, SBIICHHUE.

®uznka: mMarepus, dHEpPrusi, Macca, aToOM, 3JIEKTPOH, IPOTOH, HEWUTPOH,
WOH, HW30TOIl, paJuOaKTUBHOCTb, MOJIEKYyJa, JSHEPreTUYECKUI YpPOBEHb,
BELIECTBO, TE€JI0, OOBEM, arperaTHOe COCTOSIHME BEIECTBA, (PU3MUECKUE
BEJIMYUHBI U €AUHUIBI UX U3MEPEHUsI, CKOPOCTb.

buonorusa: kinerka, opraHusM, OJKocucTeMa, Ouocdepa, Makpo- U
MHUKPORJIEMEHTbI, BATAMUHBI, OOMEH BELIECTB B OpTraHU3ME.



['eorpadusa: MuHEpanbl, TOPHBIE TMOPOJbI, IOJE3HBIE WCKOMAEMEIE,
TOILIMBO, PECYPCHL.

TexHonorus: XUMHUYICCKas IMPOMBIINIJICHHOCTD, MCTAJIyprus:,
IMpOU3BOACTBO CTPOUTCIIbHBIX MaTcpHraJIoB, CEJIBbCKOXO03SMCTBECHHOE
IMPpOU3BOACTBO, IIUIIcBasa IMPOMBIIIJICHHOCTD, Q)apMaHCBTI/I‘ICCKa}I
IMPOMBIINIJICHHOCTD, ITPOU3BOJACTBO KOCMCTHYCCKUX IIPCIIApPpATOB, ITPOU3BOACTBO
KOHCTPYKIHUOHHBIX MaTCpUaJIOB, QJICKTPpOHHAA IMPOMBIIIJICHHOCTD,
HaAHOTCXHOJIOTHH.

B 00yuennu xumuu 60Jb1110€ 3HAUCHUE UMEET IKCIIEPUMEHT.

[IpenyaraemMplil B porpamme Mo XMMHUHM MEPEUECHb MPAKTHYECKUX padOT
SABJISICTCS.  PEKOMEHIOBAaHHBIM, YYUTENh JEJIaeT BBIOOp  TPOBEICHUS
1a00paTOPHBIX PabOT W OMBITOB C YYETOM HHAMBUAYATHHBIX OCOOCHHOCTEH
oOyuaromuxcs. [Ilpakmuyeckue padomvl NPOGOOSAMCS € UCNOJb30BAHUEM
co8peMeHHbIX  npubopod u  obopyoosanusi yeumpa «Touka pocmay.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INPOI'PAMMBI 11O
XUMUHN HA BA30OBOM YPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHUA

[manupyemble  pe3ynbTaTbl ONUPAIOTCA Ha  BeAylIHe LeJieBble
YCTAHOBKM, OTpPAXAIOIIME OCHOBHOW CYIIHOCTHBIM BKJIAaJ HW3y4aemMoun
OporpaMmbl B Pa3BUTHE JIMYHOCTH OOYYAIOMIMXCS, HMX CIIOCOOHOCTEH ¢
UCII0JIb30BaHUEM 000pyI0BaHus 1eHTpa « Touka pocTtay.

JINYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHHUS K peE3yJbTaTaM OCBOEHUS
oOy4JaronMMUCs TPOrpaMM CpeaHero ooluiero oOpa3oBaHUs (JIMUHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbIM). HaydHo-mMeTonuyeckol OCHOBOM st
pa3pabOTKH IJIaHUPYEMBIX PE3YyJIbTaTOB OCBOEHHS ITPOrpamMM CPEIHEro OOLIEro
00pa3oBaHUsI SIBISICTCS CUCTEMHO-ICATCILHOCTHBINA TTOIXOI.

B cooTBeTcTBHM ¢ CHCTEMHO-ACSITEIBPHOCTHBIM TIOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMpeaMeTa «XHMUs» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICIEHBI CIEAYIOIINE COCTABISIONIME:

OCO3HaHHE OOYYaIOIMMUCA POCCUMCKON TpaXKAaHCKOW WACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTPEIEICHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

[[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX Tpaaulvii 0a30BOM HAyKH
XUMUWY;

TOTOBHOCTh U CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOACTBOBATHCS B CBOEH
JeSTETbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMHU, MPUCYIIIMMH [€JI0CTHOMN
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJU4Me TIPABOCO3HAHMS DKOJIOTHYECKOW KyNIbTYPhl M CIOCOOHOCTH
CTaBUTH IIETT ¥ CTPOUTH )KM3HCHHBIC TUTAHEI.

JIMIHOCTHBIE pe3ysIbTaThl OCBOCHHS MpeaMeTa «XUMUS» JTOCTHUTAITCS B
CIVMHCTBE YYCOHOW W BOCIHTATEIBHON JEATEIbHOCTH B COOTBETCTBUU C
T'YMaHHCTHYECKUMH, COIMOKYJILTYPHBIMH, JyXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMHU 1 HUJ€aliaMi POCCHUHCKOTO TPaKTaHCKOTO OOIIECTBA, TPUHATHIMH B
o0II1ecTBe HOPMaMU U TIpaBUJIaMHU TIOBEACHUS, CITIOCOOCTBYIOIIUMHU MPOIECCaM
CaMOTIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroImxcs.

JIM9HOCTHBIE PE3yNbTaThl OCBOEHUS TMpeaMeTa «XUMHUS» OTPAKAIOT
c(OPMHUPOBAHHOCTh OMBITA TIO3HABATEIHLHOW W TMPAKTUYECKON JeATEIHLHOCTH
00y4Jaronuxcst o peaan3alii MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YUCIe
B YaCTH:

1) rpaaaHCKOro BOCIMTAHUSA



OCO3HaHUS OOYYAONIMMHUCS CBOMX KOHCTHTYIIMOHHBIX TIpaB U
00s13aHHOCTEM, YBOXKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTABICHUSI O COIMAJIBHBIX HOpPMaxX M MPaBUJIAX MEKIUYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MACSATENBHOCTH MPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHUN YUEOHBIX U MMO3HABATEIBHBIX 3a]1a4, BHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M NPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATIN3€ Pa3IMYHBIX BUJOB YUEOHOU NEATEIbHOCTH;

2) IATPMOTUYECKOT0 BOCTTUTAHUSA:

IIECHHOCTHOTO OTHOIIECHHUS K MCTOPUYECKOMY M HAy4YHOMY HAaCJEAUIO
OTE€YECTBEHHON XUMUM;

YBOKEHHSI K MPOIIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTHUYECKOIO
MIPUMEHEHUSI XUMUM, OCO3HAHUSI TOTO, YTO JIOCTMXKEHUSI HAYKH €CTh PE3ysIbTaT
JUTMTEIBHBIX HAOJIOJICHUM, KPOMOTIUBBIX SKCIEPUMEHTAIBHBIX ITOUCKOB,
MMOCTOSIHHOTO TPy/Aa YUYEHBIX U PAKTUKOB;

HMHTEpeca W TO3HABATEIbHBIX MOTHUBOB B TMOJYYEHHH M TOCIECAYIOIIEM
aHanu3ze  uHGOpMAIIMM O  TEPEAOBBIX  JIOCTIDKCHHUSIX  COBPEMEHHOM
OTEYECTBEHHOW XUMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH ~ OIICHMBAaTh CHUTYallUd, CBSI3aHHBIE C XUMHYECKUMU
SBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYSACH HA MOPAJIbHO-
HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OILICHUBATh CBOE MOBEJCHUE M MOCTYIKH CBOMX TOBAPHUILEH C
MO3UIIMN HPABCTBEHHBIX U TMPABOBBIX HOPM M OCO3HAHMUE TMOCIECACTBUNA ITHX
MOCTYTIKOB;

4) gpopMupoBaHHS KYJIbTYPHI 310POBbS:

MOHMMAaHUSl I1IEHHOCTEW 370poBOro M 0Oe3omacHoro o0pa3a >KHU3HU,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs TpaBui 0e30MacHOro OOpallleHHs C BEIIeCTBAMH B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOM AEATEIILHOCTH;

NOHUMAaHUSl IIEHHOCTU TMPaBWI WHIUBUIYATHHOTO U KOJJIEKTHBHOTO
0e30macHOr0 TOBEJCHUS B CUTYyaIlUSAX, YTPOKAIOIIMX 370POBBI0O U IKU3HH
JIIOJIEH;

OCO3HAaHMSI  TOCHAEACTBUM U HENPUATHS  BPEAHBIX  MPUBBIUYEK
(ynoTpeOmneHust ajaKoroisi, HAPKOTUKOB, KypEHHUs );

5) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHUKATUBHOH KOMIIETEHTHOCTH B  Yy4€OHO-HCCIIEOBATEIHCKON
NEeATEAbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW MW JAPYIHMX BHJIAX
NEATENbHOCTH;

YCTAaHOBKM Ha AKTMBHOE Y4YacTHE B PEUNICHUM MNPAKTHYECKUX 3a]a4
COIMAJIbHON HAIMpaBJICHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY HM3YYEeHHIO Mpodeccuil pa3inMyHOro poja, B
TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAKEHUS K Tpydy, JIOASIM TpyJa MW pe3yJbraTaM TPYyAOBOH
NEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHAMBUAYAJIBHON TPacKTOPHUH
oOpasoBanusi, Oyaymieit nmpodeccun u peanu3anud COOCTBEHHBIX KU3HECHHBIX
IJIAHOB € YYETOM JIMYHOCTHBIX WHTEPECOB, CIOCOOHOCTEH K XMMUHU, HHTEPECOB
1 IOTpeOHOCTEH 0011IeCTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU 11€J€CO00Pa3HOr0 OTHOIICHUSI K MPUPOJE, KaK UCTOUHUKY
CYILLIECTBOBAHMS KU3HU HAa 3EMIIE;

MMOHMMAaHUS TJI00AIBHOTO XapakTepa SKOJOTMYECKUX MPOoOJIeM, BIUSHUS
3KOHOMHUYECKHUX IMPOLIECCOB HA COCTOSIHUE IMPUPOTHON U COLMAIIBHOW CPEb;

OCO3HaHUsI HEOOXOJMMOCTH UCIOJIb30BAaHUSL JOCTIKEHUNW XUMUU IS
pELIEeHUs] BOIIPOCOB PAlMOHAIBHOTO IPUPOIOIIOIb30BAHUS,

AKTUBHOTO HENPUATHUS JEUCTBUM, NPUHOCAIIUX BpEI OKPYKAIOLIEH
IPUPOAHON CpeJie, YMEHHUS IPOTHO3UPOBATh HEOIATOMPUSITHBIE SKOJIOTUUECKHE
IIOCJICACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U IPEAOTBPAILATh UX;

HAJIMYMS ~ PA3BUTOTO  SKOJIOTUYECKOTO  MBIIUICHUS, OKOJOTHYECKON
KYJIbTYpbI, ONbITAa JEATEIBHOCTH 3KOJIOTUYECKONW HAIPaBJICHHOCTH, YMEHHS
PYKOBOJACTBOBATHCSI UMY B TIO3HABATEILHOM, KOMMYHUKATUBHON U COLIMAITBLHOM
MpPaKTUKE, CIOCOOHOCTM W YMEHHUS aKTHUBHO MPOTUBOCTOATH UJICOJIOTUU
xemodoouu;

7) UEHHOCTU HAYYHOI'0 MMO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

NOHUMaHUSl CHeNU(PUKH XUMUU KaK HayKd, OCO3HaHUA €€ poiu B
(dbopMHpPOBaHMK PAIIMOHATILHOTO HAYYHOTO MBINIJICHUS, CO3aHUH LIEITOCTHOTO
IIPEICTAaBIICHUS 00 OKPYXAIOIeM MUPE KaK O €IMHCTBE MPUPOJIbl U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUHM MPOOJIeM COXPaHCHHS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHM IS COBPEMEHHOMU
UUBWIM3AIUU: B €€ T'YMAHUCTHUYECKOM HANPABJIECHHOCTA W BAXXHOU POJIM B
CO3/JaHUM HOBOM 0a3bl MaTepUAIBHOM KYJIbTYPhI, PEIICHUU TJI00aTbHBIX
poOJieM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, IHEPTETHUUECKOM,
NUIIEBOM M DKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUU  MEAMIIUHBI,



o0ecreueHn: YCIOBUH YCIICITHOTO TPY/Ia U SKOJIOTHUECKH KOM(DOPTHOM KU3HU
Ka)K0T0 YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH: TIOHMMAHHS CYITHOCTH METOJ/OB
MMO3HAHUS, HWCIOJIL3YEMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCIIOJIB30BaTh TOJydaeMble 3HAHWUS JUISI aHaIW3a W OOBSICHCHHS SIBICHHM
OKPYXKAIOIIEro MUpa W MPOUCXOASAINIMX B HEM H3MCHCHHM, YMCHHUS JCNIaTh
000CHOBaHHBIC 3aKJIIOUYCHHS Ha OCHOBE HAyYHBIX (DAaKTOB M HMMCIOITUXCS
JAQHHBIX C IEJTBIO TTOJIYYCHHS JTOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSTEILHO MCIIOJIL30BAaTh XWMHYECKUE 3HAHUS IS
pEIICHUS TIPOOJIEM B pEaIbHBIX KU3HCHHBIX CUTYAIIHSX;

WHTEpeca K MTO3HAHUIO U UCCIIEA0BATEIIbCKON IeATeIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO W
caM000pa30BaHNI0, K AKTHBHOMY IIOJYYCHHIO HOBBIX 3HAHUH 0 XWMHH B
COOTBETCTBHUH C )KU3HEHHBIMH MOTPEOHOCTSIMH;

WHTEpecCa K  OCOOCHHOCTSM  TpyAa B pa3mWuHbIX  cepax
PO ECCUOHATIBHOM €SI TEIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATHI

MeramnpeaMeTHbIe pe3yIbTaThl OCBOCHUSI y4E€OHOTO MpeaMeTa «XUMUs
Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus BKIIOYAIOT:

3HaUUMble 1 (QOPMHUPOBAHUS ~ MHUPOBO33pEHHUS  OOyYaronIuxcs
MEXIUCUUILIMHAPHbBIE (MeXTpeIMETHBIC) oOIIIeHayYHbIe MOHSATHS,
OTpa)karolllue IEJIOCTHOCTh HAYYHOM KapTUHBI MUpA U CHENU(UKYy METOOB
MO3HAHUA, WCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, HAy4YHBIM (PaKT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIO0BaHHE, HAOIIOJICHUE, U3MEpPEHUE,
AKCIIEPUMEHT U JPYTHE);

YHUBEPCAIbHBIC y4ueOHbIC NEeNUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATUBHbBIC, PETyJISTUBHbIE), oOecneuuBaromue (HOpMUpPOBAHUE
(GyHKIIMOHATBHON TPAMOTHOCTU U COIUAJIBHOW KOMIIETEHIIMKY O0y4aroIuXCs;

CIOCOOHOCTH oOydJarommxcst HCIIO0JIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS W  YHUBEPCAIbHBIC
ydeOHbIE IEUCTBUS B TIO3HABATEILHOM U COIMATLHOM MPaKTHKE.

MeranpenMeTHbIE PE3ybTaThl OTPAKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMA, KOMMYHUKATUBHBIMA ¥  PETYJSITUBHBIMHU
JIEUCTBUSMU.

OBiageHue  YHUBEPCAJbHBIMH  Y4YeOHBIMH  IO3HABATEJIbLHBIMU
AEeCTBUSIMM:

1) 6a3oBble JIOrHYEeCKHE TeHCTBUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyalIU3UpPOBaTh  MpoOJIeMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;



ONpPEACNSITh LeNN AEATENbHOCTH, 3a/laBas HapaMeTpbl U KPUTEPUH UX
JOCTUKEHUS, COOTHOCUTH PE3YIbTaThl JEATCIIBHOCTH C IOCTABICHHBIMU
LEJIAMU;

HCIIOJIB30BaTh MIPU OCBOCHUU 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIJICHUS —
BBIJICNIATh XapaKTEpHbIE MPU3HAKU MOHATUI U yCTAaHABIMBATh UX B3aMMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUSA JJIs1 OOBSICHEHUS OTACIbHBIX (PaKTOB
U SIBJICHUM;

BBIOMpATh OCHOBAaHUA M KPUTEPUM I KilacCU(pUKAIMK BEUIECTB U
XUMHUYECKUX PEaKIUii;

yCTaHABJIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3M MEXKAY H3Yy4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKICHUSI (MHIAYKTUBHbBIC, ICAYKTHUBHBIC, IO
AQHAJIOTUH), BBIABIISATH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B pacCMaTpUBAECMbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJBI U 3aKIIOUCHUS,

MPUMEHATh B MPOIECCE TO3HAHUS, HCMOJIb3yeMble B  XUMHUU
CUMBOJIMUECKHE  (3HAKOBBIE)  MOJIeNIM, MPeoOpa3oBBIBATh  MOJCIbHBIC
MPEJCTAaBICHUS] — XUMHUYECKUH 3HAK (CHMBOJI) OJJIEMEHTA, XUMHUYECKAs
dbopmyrna, ypaBHEHHE XHUMHYECKON peakuuu — TPHU PEIICHUU YIEOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 337a4, TPUMEHATh HAa3BAHHBIE MOJICIIbHBIC
IPEACTABICHUS I BBIABICHUS XapaKTEPHBIX MPU3HAKOB U3YyYaE€MbIX BEILECTB
U XUMUYECKUX PEAKIINMN.

2) 0a30BbI€e MCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOI'O MTO3HAHUS BEIIECTB U XUMUYECKHUX
pEeaKNiL;

dbopmynupoBaTh 1€MW  3aJayd  KMCCJIEJAOBAHUSA, UCIOJIb30BaTh
MOCTaBJICHHBIE U CAMOCTOSITEILHO C(OPMYIUPOBAHHBIE BOMPOCHl B KAaYECTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI U1 (POPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CY)KICHUMH;

BJIaJICTh HABBIKAMHU CaMOCTOSITEJIBHOTO TUTAHUPOBAHUS U TMPOBEACHUS
YUYEHMUYECKHX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAAaTh 3a
XOIOM  TIPOIIECCa, CAMOCTOSITEIbHO  MPOTHO3UPOBATH €ro  pe3yibTarT,
dbopmynupoBath 0000IIEHHWS W BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTH
PE3yNbTaTOB UCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOACIIAHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUUYECKON HCCIEAOBATEIbCKOM UM MPOEKTHOM
NESTETLHOCTH, TPOSIBISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ad, MPUMEHEHHIO Pa3IMYHbIX
METOI0B TTO3HAHMSI.

3) paboTa ¢ uHpopmaumeii:

OPUEHTUPOBATHCA B Pa3IMYHBIX HCTOYHUKAX HHQoOpMaluu (Hay4HO-
NMONyJIIpHAs JINTEpaTypa XUMHUYECKOTO COJEpkKaHUs, CIPaBOUYHBIE MOCOOUs,



pecypcbl aTepHeTa), aHanmM3upoBaTh HHPOPMAIINIO PA3TUYHBIX BUOB U (HOpM
MIPEICTABIICHHSI, KPUTUYECKA  OIlEHWBaThb €€  JIOCTOBEPHOCTh U
HETIPOTHBOPEYNBOCTH;

(dbopMyIHpOBaTh 3aIIPOCH U IPUMEHSTH Pa3TUYHBIC METOBI IPU TTOUCKE U
otbope uHpOpMAIMK, HEOOXOAMMOM JUIs BBIMOJHEHUS YYEeOHBIX 3a7ad
onpenenéHHOro TUIA;

npUOOpeTaTh OMBIT MUCIOJB30BaHUS UHPOPMALUMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpMYy MpeCTaBICHUS
uHopManmu (cxemsl, rpadyKu, TUArpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

WCIIOJIB30BaTh HAYYHBIM S3BIK B KAadeCTBE CpeICTBa MpH padoTe C
XUMUYECKON WH(pOpMaImei: NpUMEHITh MEXIpeAMEeTHbIC (pu3nyueckne u
MaTeMaTU4ecKhe) 3HaKu W CHMBOJIbI,  (opmyibl, abOpeBUaTypHI,
HOMEHKJIATypY;

WCITOJIB30BaTh W TIPEOOPa30BBIBATH 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HaTJISITHOCTH.

OBJajieHHe YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMH JI€CTBUSIMU:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYKJIaeMOW TEeMbl B XOJ€ Juayiora
W/WIN JUCKYCCUH, BBICKA3bIBaTh HUIEH, (GOPMYIMPOBATH CBOM MPEIJIOKECHHUS
OTHOCHUTEJILHO BBITTOJTHEHUS MPE/JIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEH pe3yIbTaTOB MO3HABATEIBLHOM JIEATEIHLHOCTH,
MOJIYYCHHBIX CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIpH
BBITIOJIHEHUA XMMHYECKOTO JKCIIEPUMEHTA, MPaKTUYECKOW paboThl IO
HCCJICIOBAHHIO CBOMCTB M3Y4aeMbIX BEIIECTB, peaTnu3aluy y9eOHOTO MMPOCKTA U
(GbopMyIHpOBaTh BBIBOBI IO pe3yjIbTaTaM MPOBEIEHHBIX UCCICAOBAHUHN IMyTEM
COTJIACOBAaHUSI MO3UIIMH B X0/1€ 00CYXICHUS 1 0OMEHA MHCHUSIMU.

OBJ1ajieHHe YHHBEPCAJbLHBIMH PeryJasiTHBHBIMH JeHCTBUSIMU:

CaMOCTOSTEIIHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO ITO3HABATEIIHHYIO
NeSATEIBHOCTD, ONMpeAeisiss e€ IeNu W 3aJadd, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH TMpeJiaraéMblii aJIrOpUTM JCHCTBUN TIPH
BBITIOJIHEHUNU YYE€OHBIX M HCCIEOBATEIIbCKUX 3a]lady, BBIOMpaTh Hambosee
3¢ PeKTUBHBIN COCOO WX pEMICHHs] ¢ YYETOM MMOJYYSHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBJISITh  CAMOKOHTPOJIb ~ CBOEHM  JICATENBHOCTH HAa  OCHOBE
caMoOaHaJIM3a U CAaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KITACC

[IpenMeTtHble pe3ynbTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS
OTPAXKAIOT:



c(hOpMHUPOBAHHOCTh TMPEACTABICHUH O XHUMHYECKOW COCTaBJISIONMIEH
€CTECTBEHHO-HAYYHON KApTUHBI MHUpa, POJIM XUMHUU B TIO3HAHUU SBJICHHM
mpuUpoasl, B (OPMHUPOBAHWM MBINIICHUS W KYJIbTYpbl JIUYHOCTH, €€
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HEOOXOAMMOM MAJiSi PELICHUS MPaKTHUECKUX
3a/lad U DKOJIOTMUYECKHM OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY 3J0POBBIO U
IPUPOJIHOM CpEXE;

BJIQJICHUE CUCTEMOM XHMMHUYECKMX 3HaHMI, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIOIINE TOHATUS (XUMUYECKUA JJIEMEHT, aTOM, JJIEKTPOHHAs
o0oloyka aroma, MOJEKYyJa, BaJ€HTHOCTb, AJIEKTPOOTPUIIATEIHLHOCTD,
XUMUYECKasl CBs3b, CTPYKTypHas (opmyna (pa3BEpHyTass M COKpaIEHHAas),
MOJIb, MOJSIpHAas Macca, MOJSIpHBIM  O00BEM,  YIJIEPOJHBIA  CKEJeT,
(GyHKIIMOHATIbHAS TPYINA, paadKal, H30MEpHUs, HU30MEpPbI, TOMOJOTHYECKHI
P, TOMOJIOTH, YTJIEBOJOPOJBI, KUCIOPOA M a30TCOJEpXkAIIUME COCINHEHMS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHUS);
TEOPUU U 3aKOHBI (TEOpHUs CTPOEHUsI OpraHnueckux BeniecTB A. M. Bytneposa,
3aKOH COXPAHEHMSI MAcChl BEILECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3bIK
XUMUHU; MHPOBO33PEHUYECKHE 3HAHUA, JIeKallue B OCHOBE IOHHUMaHHS
NPUYUHHOCTH U CHUCTEMHOCTH XHMMHUYECKUX SIBJICHUH, (DAKTOIOTHUECKHUE
CBEJICHMSI O CBOMCTBaX, COCTaBe, MOJTYYEHHH M O€30MaCHOM HCIOJIb30BaHUU
BOKHEUIIINX OPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKON IEATEIHbHOCTH
YEJIOBEKa,;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHH,
YCTaHABJIMBaTh WX B3aMMOCBSA3b, HMCIOJIb30BATH COOTBETCTBYIOLIHUE MOHATHS
IIPU OMKUCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COETMHEHMI;

c(hOpMUPOBAHHOCTHh YMEHUMN UCIOJIb30BAaTh XUMHUYECKYIO CUMBOJIUKY JJIs
COCTABJICHHUSI MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAILEHHOI)
(GopMyn OpPraHMYECKMX BEIIECTB M YPAaBHEHUH XMMHYECKUX PpEaKIIHil,
M3rOTaBIMBATh MOJEIHN MOJIEKYJl OPraHUYECKHUX BEIIECTB JJI MIUTIOCTPALUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAIIICKHOCTD U3yUEHHBIX
OpraHMYECKUX BEIIECTB MO HMX COCTaBy M CTPOEHUIO K OIPEACIEHHOMY
KJaccy/rpynmne coeAMHEeHUN (YrJIeBOAOPObl, KUCIOPOJ M a30TCOAEp Kallue
COCIMHEHMUSI, BBICOKOMOJICKYJISIPHBIE COCIMHEHMS), JaBaTh MM Ha3BaHUS T10
cucrematniyeckord HoMmeHkiarype (IUPAC), a Takxke TpUBOAUTH TPUBHAIBHBIC
Ha3BaHMS OTMEJIbHBIX OPTaHUYECKUX BEIIECTB (ITUJIEH, MPOIMWIECH, alleTUJIEH,
STUJICHTIUKOb, TIUIEPUH, (eHoII, popManbaeru, aleTanbIeTu ], MypaBbHUHAsS
KHUCIIOTa, YKCYCHas KHCJIOTa, OJICMHOBAsl KHCIIOTa, CTE€apUHOBasi KHUCIOTA,
III0K03a, (PYKTO3a, Kpaxmal, eJITi0J103a, TIIUIHH);

c(hOPMUPOBAHHOCTh YMEHHMS OMNpPEAENATh BUIbl XUMHUYECKOH CBSI3H B
OpPraHUYEeCKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);



c(hOpMUPOBAHHOCTh YMEHHsI MPUMEHATH IOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemiecTB A. M. byriepoBa misi 0OBSCHEHHS 3aBHCHUMOCTHU
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MAacCChl
BEILECTB;

c(hOpMUPOBAHHOCT, YMEHHUM XapaKTepu3oBaTh COCTaB, CTPOCHHE,
du3nueckue U XMMHUYECKUE CBOMCTBA TUIUYHBIX MPEJICTABUTENEH pa3IMUHbIX
KJIACCOB OPraHMYECKUX BeEIeCTB (METaH, 9TaH, 3TUJIECH, MPOIUJICH, alleTUJICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METaHOJ, TAHOJI, YTUJICHTJIUKOJb,
[IIMLEPUH, (EHOJI, alleTalbIEeTH ], MypaBbUHAS U YKCYyCHasi KUCIOTHI, TJIIOK03a,
Kpaxmayi,  [eJUII0JIO3a,  aMUHOYKCYCHasi  KHUCJIOTa),  HWLIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b MEXKJIY HUMH YPAaBHEHUSMH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUN C UCTIOIb30BaHUEM CTPYKTYPHBIX (popmy;

c(hOpMHPOBAHHOCTh yMEHUS XapaKTEpHU30BaTh HMCTOYHUKHI
YTJIEBOJOPOAHOTO ChIpbsi (HE(PTh, MPUPOIHBIM Tra3, Yroyb), CHOCOOBI HX
nepepadOTKU U MPAKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHUN MPOBOJUTH BBIYUCICHHUS MO XUMUYECKUM
YpaBHEHUSIM (Macchl, 00bEMa, KOIMYECTBA UCXOJHOTO BEIIECTBA WM MIPOIYKTa
peakuuu 1O H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HMCXOJIHBIX
BEIIECTB WJIN MPOAYKTOB PEAKIINH);

c(OPMUPOBAHHOCTh YMEHUW BIAJIETh CUCTEMOW 3HAHUH 00 OCHOBHBIX
METOJaX Hay4YHOTr'O MO3HAHUs, UCIOJIb3YEMbIX B XUMHUU MPU U3yYCHUU BEIIECTB
U XHMHUYECKMX  SIBIeHUH  (HaONioJleHWe, M3MEpeHue, OIKCIEPUMEHT,
MOJEIUPOBAHUE), HCIOIb30BaTh CUCTEMHbICE XHUMHUYECKHE 3HAHUA  AJIsS
MPUHATHUS PEUICHUM B KOHKPETHBIX >KU3HEHHBIX CHUTYAIUSX, CBSI3aHHBIX C
BEILIECTBAMU U UX TPUMEHECHUEM;

c(OpMUPOBAHHOCTh ~ YMEHHMM  CcOOJIIOAaTh  TpaBujia  MOJb30BaHUA
XUMHUYECKON MOCyAol U Ja0OpaTOpHBIM OOOpYJOBaHUEM, a TaKKe IpaBuia
oOpalnieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKUUSAMHU MO BBITOJIHEHHUIO
71a00pPaTOPHBIX XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh W BBIMOIHATH XUMUYECKUN
AKCIEPUMEHT (MPEBpAILCHUS] OPraHMYECKUX BEIIECTB IMPU HArpeBaHUM,
NOJIyYEHHE JTWIEHAa M U3YYEHHE €ro CBOMCTB, KAUYECTBEHHBIC PEAKIUU
OpraHUYEeCKUX BEIIECTB, JCHATypalusi OCJIKOB NpU HarpeBaHUH, I[BETHHIC
peakiu OEITKOB) B COOTBETCTBUM C MPaBHJIAMH TEXHUKH O€30MMACHOCTU TPHU
oOpaIeHn ¢ BeleCTBaMH M J1a0OpaTOPHBIM O0OpPYJOBaHUEM, MPEICTABIIATH
pe3ynbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUUN
COOTBETCTBYIOIIMX peakuuid U (HOpMyIupoBaTh BBIBOJABI HA OCHOBE 3THUX
pe3yNbTaToB;

c(hOPMHUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(pOPMAIMIO, TOJYyYaeMYyl0 M3 Pa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopmaiuu, IHTepHeT 1 Apyrux);



chOpMUPOBAHHOCTh YMEHHMM  COOJIOJATh TpaBWJIa  AKOJOTUYECKH
IIEJIECO00PA3HOTO TIOBEACHUS B OBITY W TPYAOBOH JACSITEIHHOCTH B IEISAX
COXPAHEHHUSI CBOETO 3/I0POBbS U OKPYXAIOIIeH MPUPOTHOU Cpelibl, OCO3HABATH
OTIAaCHOCTH BO3JICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEIIEeCTB, MOHMMasi cMbIca nokasarens [1/IK, mosicHsITh Ha mpuMepax crocoObl
YMEHBIIICHUSI W TPEAOTBPAIICHUS WX BPEIHOTO BO3ICHCTBHS Ha OpPraHH3M
YeIIOBEKa;

TUTSE OOYJArOIIMXCS C OTPAHMYEHHBIMUA BO3MOYKHOCTSIMHU 3/IOPOBBS: YMECHHE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX TO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUIA CIENBIX W CIa0OBUASAIIMX OOY4YaloIIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3Hauenuid JI. bpaitna npns  3amucu
XUMUYECKUX (HOpMyII.

11 KUIACC

[IpenMeTHble pe3ynabTaThl OCBOEHHUS Kypca «OOIas U HeopraHuyeckas
XUMUS OTPaKkaroT:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUM: O XHUMHUYECKON COCTaBJISIIOLIEH
€CTECTBEHHO-HAyYHOW KApTUHBI MHUPA, POJM XWUMHUU B TO3HAHUU SIBJICHUU
npupoabl, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOJIMMOM JUIsl PEIICHUs MPAKTUYECKHUX
3a/lad U DKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY 3J0pPOBBIO U
IIPUPOJTHOM CpEIIE;

BJIAJICHUE CUCTEMOM XUMHUYECKMX 3HAHHUM, KOTOpAass  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME MOHATHS (XMMUYECKHIA 3JIEMEHT, aToM, M30ToII, S-, P-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJICHTHOCTh, DJIEKTPOOTPUIATEILHOCTh, CTENEHb OKHUCICHUS, XUMHYECKas
CBsI3b (KOBAJICHTHAs, HOHHAsI, METAJUIMUECKasi, BOJIOPOIHAS), KPUCTAIIMUECKAS
pemérka, TUMbl XUMUYECKUX PEaKIUi, pacTBOP, dIECKTPOIUTHI, HEAJICKTPOJIUTHI,
AIEKTPOJUTUYECKAST JUCCOLMAIUs, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKON peakiuy, XMMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIMTUYECKON Auccounanuu, nepuognyeckui 3akon 1. . Menneneena,
3aKOH COXPAHEHHS MACChl BEILECTB, 3aKOH COXPAHEHHS M MPEBpAICHUS
SHEPruM NPU XUMHUYECKUX PEaKIHIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUHN SI3BIK
XUMHH, MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIMEe B OCHOBE MOHUMAaHHUS
MPUYMHHOCTA ¥ CUCTEMHOCTH XHUMHYECKUX SIBIICHUU, (PAKTOIOTHIECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYYCHUH M OE30MaCHOM HCTOJIb30BAHHUH
BOXHEUIITNX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTHUYECKOU JEATEIHHOCTH
YEJIOBEKA;



c(OpMUPOBAaHHOCTh YMEHUH BBIABIATH XapaKTEepHbIEC MPU3HAKU TTOHSATHUH,
YCTAHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITHUSA
IIPY ONUCAHUHA HEOPraHWYECKHUX BEIECTB U UX MPEBpPALICHUI;

c(hOpPMUPOBAHHOCTh YMEHUI HCMOIB30BaTh XUMUYECKYIO CUMBOJIUKY JJIs
coctaBieHuss GOpMyd BEHIECTB W ypaBHEHUH XMMHYECKUX pEaKIIHid,
cuctematuyeckyto HomeHknatypy (IUPAC) wu TpuBHManbHble Ha3BaHMS
OTJIETIbHBIX HEOPTAHUYECKUX BEIIECTB (yrapHblii ra3, yriIeKUCIbli Ta3, aMMHUaK,
rami€Hasi U3BeCTb, HeraléHasi U3BECTh, IUThEBAs COJIa, TUPUT U JIPYTHUE);

c(OPMHPOBAHHOCTh YMEHUW OIpEAeNATh BaJCHTHOCTb M  CTENEHb
OKHCJICHHS] XUMHUYECKUX AJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTAaBa, BUJ
XUMHUYECKON CBSI3U (KOBAJEHTHAsl, MOHHAs, METAJUIMYECKas, BOJOPOJHAs) B
COCAUHEHNAX, THUN KPUCTALIMYECKOW PpEMIETKM KOHKPETHOTO BEIECTBA
(aToMHas1, MOJIEKYJIsIpHAs, HOHHASI, METAIUTMYECKAs ), XapaKTep Cpebl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUM;

c(hOpMHPOBAHHOCTH yMEHUI yCTaHaBJIMBATh PUHAIIEKHOCTb
HEOPraHMYECKUX BEIIECTB II0 MX COCTaBY K OIpPENEIEHHOMY KIIAcCy/TpyIie
COEIMHEHHI (TPOCThIE BEIIeCTBA — METAUIbl M HEMETaJUIbl, OKCHJBI,

OCHOBAHMSI, KUCJIOTHI, aM(pOTEPHBIE TUIPOKCHUJIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHM PACKPBIBATH CMBICI NIEPUOUIECKOTO 3aKOHA
JA. W. MengeneeBa U JEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOLLYIO,
O0OBACHUTENLHYIO U TPOTHOCTHUYECKYIO (DYHKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHX 73JeMeHTOB |—4 mnepuonoB Ileproanyeckoil CHCTEMBI
XUMHUecKux ameMeHToB JI. M. MenueneeBa, UCHOIb3ysl MOHATHA «S-, pP-, d-
AJIEKTPOHHBIE  OpOUTAINY, «QHEPreTUYECKUE  YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHYECKMX DJIEMEHTOB M UX
COEAMHEHNH MO nepuoaam u rpynnam llepuonndeckoil cucTeMbl XMMUYECKUX
anemenToB /. 1. MeHpeneena;

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh (OMHUCHIBATH) OOIIUE
XUMHUYECKUE CBOMCTBA HEOPraHMYECKUX BEIIECTB PAa3JIMUYHBIX KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKOM CBSI3M MEXKI1Y HEOPTraHUYECKUMHU
BEILIECTBAMU C MOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKUE PEAKIINH TI0
Pa3IUYHBIM MPU3HAKAM (YHCTY U COCTABY PEarupyrolnux BEIIECTB, TEIJIOBOMY
s dexTy peakiuu, U3SMEHEHUIO CTETICHEH OKUCICHUS DJIEMEHTOB, 00paTUMOCTH
peaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUHN COCTABIIATh YPABHEHUS PEAKIIUNA Pa3TMUIHBIX
TUIIOB, TIOJHBIE W COKpaIlEHHbIC YypaBHEHHUS peEakIMi HOHHOTrO OOMEHa,
YUHUTBIBasl YCJIOBUS, IPU KOTOPHIX ITH PEAKIIMH UAYT J0 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHUH TPOBOJAUTH PEAKIMH, TOITBEPKIAIOIINE
KAueCTBEHHBIH COCTAB Pa3IMYHBIX HEOPTraHUYECKUX BEIIECTB, PACIO3HABAThH



OMBITHBIM  TyTEM  WOHBI, TNPHUCYTCTBYIONIME B  BOJHBIX  pacTBOpax
HEOPTaHWYECKHUX BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHUH PACKPHIBATh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMA TMOCPEICTBOM COCTaBIICHUS JJICKTPOHHOTO
OaJlaHca ATUX peaKIIHii;

c(hOPMHUPOBAHHOCTh ~ YMEHUH  OOBSCHATH  3aBUCUMOCTh  CKOPOCTHU
XUMUYECKOM peakIuu OT pa3InyHbIX (DAKTOPOB; XapakTep CMeEIIEeHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JAEHCTBUS (IPUHIUIT
Jle llarenbe);

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh XUMHUYECKHE MPOIECCHI,
JIeKAIIHe B OCHOBE TIPOMBIIIICHHOTO MOJTYYEHUSI CEPHON KUCIOTHI, aMMHaKa, a
TaKke CHOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIMX HAYYHBIX MPUHIIUIMAX U
AKOJIOTHYECKUX MPOOIEMaX XMMHUIECKOTO TIPOH3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHUU MPOBOAWTH BBIYHCICHUS C WCITOJIH30BAaHUEM
MTOHATHUS «MacCoOBas JIOJIS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIICHHH T'a30B
pH XHMHYECKMX PEaKIMsIX, MacChl BEIIECTBA WJIA O00BEMa Ta30B 110
M3BECTHOMY KOJIMUYECTBY BEIIECTBa, Macce WIH O0bEMY OJHOTO U3
yYacTBYIOIIUX B PEAKIMHM BEHIECTB, TEIIOBOrO 3(d(deKxra peakiuu Ha OCHOBE
3aKOHOB COXPAHEHMsI MACChl BEILIECTB, MIPEBPAILICHUS U COXPAHEHUS SHEPTHH;

chOpPMHUPOBAHHOCT, ~ YMEHHMM  COONIIOAaTh  TpaBWja  IOJIb30BAHUS
XUMHUYECKON TOCYZ0oi U JTabopaTOpHBIM OOOpYJOBaHUEM, a TaKKe IpaBuia
oOparieHusi ¢ BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBITOTHEHUIO
1a60pPaTOPHBIX XUMUYECKUX OTIBITOB;

c(hOPMHPOBAHHOCT, YMEHUU IUIAHUPOBATh W BBIMOIHATH XUMUYCCKUN
AKCIIEPUMEHT (pa3jIoKeHNEe MIEPOKCHAA BOIOPOIa B IPUCYTCTBUH KaTaIM3aTopa,
OTPENICJICHUE CpPEllbl PACTBOPOB BEHIECTB C IMOMOIIBID YHUBEPCATBLHOTO
WHIUKATOpa, BIMSHHUE Pa3IUYHBIX (PAKTOPOB HAa CKOPOCTh XUMHYECKOMN
peaKInM, peakIiMd HWOHHOTO OOMEHa, KAadeCTBEHHBIC PEaKIMd Ha Cyiab(har-,
KapOoOHAT- ®W  XJOpUI-aHUOHBI, HAa  KATHOH AaMMOHHWsS,  pCIICHUE
AKCIIEPUMEHTANILHBIX 3a7a4 1o TemaM «Mertamieyy u  «Hemeramib») B
COOTBETCTBHUHM C TPaBWIAMH TEXHUKH O€30MAaCHOCTH TIpH OOpalleHuu ¢
BEIIECTBAMU M JIA0OPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATH PE3yIbTATHI
XUMHUYECKOTO IKCIIEpUMEHTa B (pOpME 3aluCH ypaBHEHUH COOTBETCTBYIOIIHMX
peakimii 1 GopMyIUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMUUYECKYIO
uH(popMaIMio, TOy4aeMyl0 H3 pPa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOM
KOMMYHUKauu, IHTepHEeT U ApyTHX);

chOpPMHUPOBAHHOCThL ~YMEHHMH  COOMIOJIaTh TpaBWIa  AKOJOTHUYECKHU
11eJ1ecO000pa3HOr0 TOBEACHUS B OBITY W TPYAOBOM JESITEIBHOCTH B IENSIX
COXpaHEHUSI CBOETO 370POBbS M OKPYKAIOIIEH MPUPOIHOW Cpebl, 0CO3HABATH
OTMACHOCTh BO3JICHCTBUS Ha JKWUBBIE OPTaHW3MBI OTMPEICICHHBIX BEIIECTB,



nmoHuMass cmbicn mokazarens [IJIK, moscHsTe Ha mnpumMepax CcrocoObl
YMEHBIICHUSI W NPENOTBPAIICHUS HMX BPEAHOIO BO3JACHCTBUSA HA OPraHU3M
YEJI0BEKA;

JUIs1 00YYAIOIINXCSI C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI: YMEHUE
OPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUSI BEIECTB U
XUMHYECKUX SIBJICHUN;

JUISL CHENbIX W CIA0OBUASIIMX OOYYaIOIIUXCS: YMEHHUE HCIOJb30BaTh
penbeHO-TOUCUHYIO cHcTeMy oOo3HaueHuit JI. bpailns npna  3anucu
XUMHAYECKUX dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
HauMeHoBaHue KoanuyecTBO 4acos
Ne DJIeKTpPOHHbIe (LM (POBHIe)
pa3iejioB H TEM KoHnTtpoJbHbie IIpakTH4eckue
n/n Bcero o0pazoBaTellbHbIE pecypchbl
NporpamMmel padoThI padoThI

Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMUH

11

[Ipeamer
OpraHu4eCcKon
xumun. Teopus
CTPOEHUS
OpPraHUYECKUX
coequHeHuil A. M.
byrneposa

Hroro no pazneny

Pa3nen 2. Yraesonopoabt

2.1

IIpenenbubie
YIII€BOAOPOABI —
aJIKaHbl

2.2

Henpenenbubie
YIIE€BOIOPOIBI:
QJIKEHBI,
aJIKaJUECHBI,
AJIKVHBI

1(C ucmons3oBaHHEM
o0opynoBaHus IIEHTpa
“Touka pocTa”)

2.3

Apomarnyeckue




YTJIEBOJOPO/IBI

[Ipupoansie
HMCTOYHUKHU

24 3 1
yIJ1€BOJIOPOAOB U

ux nepepadoTka

Hroro no pasaeny 13

Paznea 3. Kucaopoaconepskamnue oprannyeckue coeuHeHust

3.1 Crnuptsl. Oenon 3
AJLIeruael.
KapGoHOBbie 1(C ucnonb3oBaHueM
3.2 7 o0opynoBaHus IIEHTpa
KI/IC.HOTIJI. 113 29
Touka pocta”™)
Crnoxubie 3¢upsl
3.3 VYrneBoibl 3 1
Hroro no pazneny 13
Pa3nen 4. A3oTcoaepikaime opranudeckue coelMHeHus
AMUHBL.
4.1 AMMHOKHUCIOTHI. 3
benkn
Hroro no pazneny 3

Pa3nen 5. BeicokoMoJIeKy aIsIpHbIE COeIMHECHUS

[Inmactmaccel.
5.1 2
Kayuyku. Bosnokna

Hroro no pazgeny 2




OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

34

2(C ucrnosp30BaHHEM
o0opymoBaHus IIEHTpa
“Touka pocta”)




11 KIIACC

HauMeHoBauue Koau4yecTBO yacoB
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3iesioB U TeM KoHnTtpoJbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
nporpaMmMbl padoThbI padoThbI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
CrpoeHue aTOMOB.
[Tepuoanueckuit
3aKOH U
Ilepnonnueckas
1.1 P 3
cucrtema
XUMHUYECKHUX
snemenToB /JI. M.
Menneneesa
CrtpoeHue BemiecTna.
1.2 MHoroob6pasue 4
BELIECCTB
XIMIUecKre 1(C ucnosnp3oBaHuEeM
1.3 6 1 000pyI0BaHHUS LIEHTPa
peaxiuu « »
Touka pocta”)
Hroro 1o pasnery 13
Pa3nes 2. Heopranmueckasi XuMust
1(C ucronp3oBaHHEM
2.1 Mertainsl 6 000pyI0BaHUS IIEHTPA
“Touka pocTa”)
2.2 Hemeransl 9 1 1(C ucnons3oBanneM




000pyIOBaHUS LIEHTPA
“Touka pocta”)

CBs3b
53 HEOPTaHUYCCKUX U )
OpPraHUYeCKUX
BEIECTB
Hroro no pazneny 17
Pasznea 3. Xumus u :KU3HL
3.1 XUMHUSA 1 KU3HDb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO 2 36(C UCIIOJIL30BaHUEM
YACOB I1O ITPOTPAMME 000pyI0oBaHuA LIEHTPA

“Touka pocta”)




IHOYPOYHOE IIVIAHUPOBAHUE
10 KITACC

Ne
n/
I

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeck
ue padoTsl

JyiekTpoHHbIE (IU(POBBIE) 00pa3oBaTeIbHbIE
pecypcsl

[Ipenmer
OPraHuYeCKOu
XUMUH, €€
BO3HUMKHOBCHHE,
pa3BUTHE U
3HAYCHHUE

https://resh.edu.ru/subject/lesson/6149/start/170388/

Teopus crpoeHus
OpraHMYECKHUX
coenquHeHui A. M.
byrneposa, eé
OCHOBHBIE
MOJIOXKEHHUS

https://resh.edu.ru/subject/lesson/6149/start/170388/

IIpencrasnenue o
KI1acCU(pUKaIUN
OpPTraHUYeCKUX
BEIIIECTB.
Howmenkmarypa
(cucremaTHyueckast)
U TPUBHAJIbHBIE
Ha3BaHU
OpPraHUYeCKUX

https://resh.edu.ru/subject/lesson/6149/start/170388/




BCIICCTB

AJKaHBI: COCTaB U
CTpOEHUE,
TOMOJIOTHYECKHI
pAx

https://resh.edu.ru/subject/lesson/6151/start/149993/

MertaH u 3TaH —
IIpOCTENIINE
MPEACTABUTEITN
aJIKaHOB

https://resh.edu.ru/subject/lesson/6151/start/149993/

AJTIKEHBI: COCTaB U
CTPOEHHE, CBOMCTBA

https://resh.edu.ru/subject/lesson/5412/start/212563/

OTUIICH U IIPOIIUJICH

— MIpocTenmne .
https://resh.edu.ru/subject/lesson/5412/start/212563/

MIPEICTAaBUTEIIN
aJIKEHOB
1 1(C

paKTiiecKas HCIIOJIb30BaHU
pabota Ne 1. eM
«Ilony4yenue 000pyI0BaHU
STUJICHA U U3ydeHHUE s IIEHTpA
€ro CBOMCTB» “Touka

pocta”)

AJKa/IUeHBI.
byraguen-1,3 u
METUIIO0YyTaIueH-
1,3. [Tonyuenue
CUHTETHYECKOTO

https://resh.edu.ru/subject/lesson/5412/start/212563/




Kay4yyKa U pe3UHbI

10

AJIKMHBI: COCTaB U
0COOEHHOCTH
CTPOCHUS,
TOMOJIOTUYECKU I
pan. AuetuneH —
MPOCTEUIIINMA
MIPEACTABUTEND
AJIKUHOB

https://resh.edu.ru/subject/lesson/5412/start/212563/

11

Breraucnenus mo
YPaBHEHUIO
XUMHYCCKOM
peakuuu

https://resh.edu.ru/subject/lesson/5412/start/212563/

12

Apenbl: 6eH301 U
TOJIYOJI.
ToxcuyHOCTH
apeHoB

https://resh.edu.ru/subject/lesson/4775/start/150494/

13

I'emeTnyeckas CBA3b
YIJIEBOJAOPOOB,
MPUHAIIECKAINX K
Pa3IM4YHBIM
KJjlaccaM

https://resh.edu.ru/subject/lesson/4775/start/150494/

14

IIpuponusie
HUCTOYHUKHU
YIIEBOIOPOIOB:
IIPUPOJHBIN ra3 u
HOITyTHBIE

https://resh.edu.ru/subject/lesson/6148/start/170461/




HE(TSIHBIC ra3bl,
HE(PTH U POLYKTHI
e€ mepepaboTKu

15

IIpuponusie
UCTOYHUKHU
YTJIEBOAOPOIOB:
NPUPOIHBIN ra3 u
TIOITyTHBIC
HE(TSHBIC Ta3bl,
HEPTh U POTYKTHI
e€ mepepaboTKu

https://resh.edu.ru/subject/lesson/6148/start/170461/

16

KonTponbhas
paborta 1o pazueny
«YTIIeBOIOPOJIBI»Y

17

IIpenenbubie
OJIHOATOMHBIE
CIUPTHI: METAHOJ U
ATAHOI.
Bonopoanas cBs3b

https://resh.edu.ru/subject/lesson/4769/start/150550/

18

MHoroaroMHbIe
CIIUPTHL:
STUJICHTJIMKOJIb U
TIIULEPUH

https://resh.edu.ru/subject/lesson/4769/start/150550/

19

@DeHOoI: CTpoeHUE
MOJIEKYJIBI,
dusnueckue u
XUMUYECKHE

https://resh.edu.ru/subject/lesson/5727/start/150577/




CBOMCTBA,
MpUMEHEHNE

20

Anbaerunpl:
dbopManbaerua u
aleTalIbJICTUI.
Aneron

https://resh.edu.ru/subject/lesson/4776/start/150604/

21

OIHOOCHOBHEIC
HpeaeIbHbIC
KapOOHOBBIE
KUCJIOTHI:
MypaBbHHAS U
yYKCYyCHasl

https://resh.edu.ru/subject/lesson/4776/start/150604/

22

[TpakTnueckas
pabota Ne 2.
«CBolicTBa
pacTBOpa YKCYCHOM
KHCIJIOTBI»

1(C
UCTIOJTb30BaHU
eM
0obopyoBaHU
s [EHTpa
“Touka
pocta”)

23

CreapuHoBas u
OJICMHOBAs
KHCJIOTHI, KaK
IpeACTaBUTENN
BBICIIINX
KapOOHOBBIX
KHCJIOT

https://resh.edu.ru/subject/lesson/4823/start/150933/

24

Mpria kak conu
BBICIIIUX

https://resh.edu.ru/subject/lesson/4823/start/150933/




KapOOHOBBIX
KHCJIOT, UX MOIOILIEE
NEUCTBUE

25

CrnoxHuble 3¢upbl
KaK IPOU3BOJIHBIC
KapOOHOBBIX
kuciotT. ['maponus
CJIOKHBIX 3(pUpoB

https://resh.edu.ru/subject/lesson/4823/start/150933/

26

JKupsr: tunponus,
IPUMCHCHHE,
OHoJIoruyecKas
POJIb )KHPOB

https://resh.edu.ru/subject/lesson/5952/start/150631/

27

YrieBoasl: coCTaB,
KJaccuukanms.
Baxneiine
MPEICTAaBUTENHN:
IJII0K033, PPYKTO3a,
caxaposa

https://resh.edu.ru/subject/lesson/6150/start/150687/

28

Kpaxman u
LEJUTI0JI03a KaK
IIPUPOJIHBIE
MOJIUMEPBI

https://resh.edu.ru/subject/lesson/5413/start/150714/

29

KonTponbHas
paborta 1o pazneny
«Kucnopoaconepxa
1€ OpraHuYecKue
COEIMHEHUS




30

AMUHEL:
METWIAMUH U
AHWINH

https://resh.edu.ru/subject/lesson/4777/start/170536/

31

AMHMHOKHCIIOTHI KaK
amQoTepHbIe
OpTaHHYECKUC
COEIMHEHMS, X
OHOJIOTUYECKOE
3HaueHue. IlenTuasl

https://resh.edu.ru/subject/lesson/4743/start/150742/

32

benku xak
MpUPOIHBIE
BBICOKOMOJIEKYJISIPH
b€ COeIUHECHUS

https://resh.edu.ru/subject/lesson/4743/start/150742/

33

OCHOBHBIE TTIOHATHUSI
XUMHHU
BBICOKOMOJIEKYJISIPH
BIX COCTUHEHUM

https://resh.edu.ru/subject/lesson/6152/start/150850/

34

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJIEKYJISIPH
BIX COCTUHEHUM.
IInacTmacchl,
Kay4dyKH, BOJIOKHA

https://resh.edu.ru/subject/lesson/6095/start/150823/

OBIIEE KOJIMYECTBO
YACOB I1O0
[NPOTPAMME

34

2(C
UCTIOJIb30BaHU
eM
00opynoBaHu




s LICHTpa
“Touka
pocta”)




11 KIIACC

N Koan4yecTBO 4acoB
I Tema ypoka KOHTpOJILHbIe HpaKaneCKne 3JIeKTpOHHI>Ie ].ll/l(l)pOBble
/ Beero paﬁoru paﬁoru oﬁpasosaTeanme pecypchl
n
XUMHYCCKHUN DJIEMEHT. ATOM. .
DHeKTpOHHAs KOHGMTypaLI L https://resh.edu.ru/subject/lesson/6479/st
aTOMOE art/150989/
Ilepuonuueckuii 3aKOH U
[Tepuonuueckas cucrema
XUMHAYecKkux 3aementos 1. U. https://resh.edu.ru/subject/lesson/6479/st
MemneneeBa, X CBSI3b C 1 art/150989/
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHX AJIEMEHTOB H
WX COCIMHEHUH I10 TpyMnam 1
nepuoiam. 3HauCHHE https://resh.edu.ru/subject/lesson/6479/st
MEPHONYECKOT0 3aKOHA U 1 art/150989/
CHCTEMbI XUMUYECKHUX JIEMEHTOB
J.. Menneneesa B pa3BUTUU
HayKu
Ctp OeHIfe BOMECTRA. XMMHTCCKA https://resh.edu.ru/subject/lesson/6479/st
CBsI3b, €€ BUJIbI; MEXaHU3MBbI 1

00pa30BaHMs KOBAJICHTHOU CBS3H.

art/150989/




Bonopoanas cBsi3b

BanenTHOCTSE.
DNeKTPOOTPULIATETLHOCTD.
Crenenp okuciieHus. BemecTsa
MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHUS

https://resh.edu.ru/subject/lesson/6332/st
art/151021/

ITonsatue o AUCIICPCHBIX CUCTCMAX.
HUctunnsie n KOJIJIOUIHBIC
pactBopsl. MaccoBas 10
BEIIIECTBA B paCTBOpPE

https://resh.edu.ru/subject/lesson/4939/st
art/151134/

Krnaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX COCIMHEHUN.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB

https://resh.edu.ru/subject/lesson/5581/st
art/151081/

Knaccudukanms xumuaecknx
peakuil B HEOPraHU4YECKON U
OpraHUYECKON XUMHH. 3aKOH
COXPAaHEHHUs MacChl BELIECTB;
3aKOH COXPaHEHMsI U IIPEBPAILLCHHUS
SHEPTUU MPU XUMHUUECKUX
peakuusx

https://resh.edu.ru/subject/lesson/4938/st
art/151107/

Ckopoctb peakiu. OOpaTuMble
peakuuu. XUMHUYECKOE
paBHOBECHE

https://resh.edu.ru/subject/lesson/3514/st
art/151429/

[TpakTuyeckas padora Ne 1.

1(C

HUCIIOJIBb30BaAHUEM




«BnusHIe pa3nu4HbIX (HaKTOPOB o0opynoBaHus
Ha CKOPOCTh XUMUYECKOMN nenrpa “Touka

2
peaKIum» pocra”)
DNeKTpoNIUTHYECKast

mucconuanud. Iloaarue o
BOJI0OpoAHOM Moka3zarese (pH)
pactBopa. Peakiiuu noHHOTO
oOMeHa. ['uaponu3 opraHu4ecKux
Y HEOPTaHUYECKUX BEIECTB

https://resh.edu.ru/subject/lesson/5912/st
art/92791/

OKUCIIUTEIHLHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIHH.
[TonsiTrie 00 3MEKTpOIIH3E
pacriaBoB U pacTBOPOB colieit

https://resh.edu.ru/subject/lesson/3504/st
art/151485/

Kontposnbnas paboTa mo pazaery
«TeopeTndeckre OCHOBBI XUMHID)

Mertannsl, UX IOJIOKSHHUE B
[Tepuonnueckoit cucreme
XUMHUYECKUX djieMeHToR /1. M.
MenzeneeBa 1 0COOEHHOCTH
cTpoenust aromoB. O01ue
(u3nuecKre CBOMCTBA METAIIOB

https://resh.edu.ru/subject/lesson/3493/st
art/151213/

CruaBbl METAJJIOB.
DNEKTPOXUMHYECKUN PsijL
HanpsHKEHUH METaIoB

https://resh.edu.ru/subject/lesson/3493/st
art/151213/

XHWMHYECKHE CBOMCTBA
BAXHEHIINX METAJUIOB (HaTpui,

https://resh.edu.ru/subject/lesson/5814/sta
rt/151239/




Kalui, KaJlbLui, MarHuH,
AITIOMUHUNA) U UX COCTUHEHUN

1 XUMUYECKHEe CBOMCTBA XpOMa, https://resh.edu.ru/subject/lesson/5814/st
7 MEJIA U X COCJUHCHHIM art/151239/
1 XUMHUECKUE CBOMCTBA IIMHKA, https://resh.edu.ru/subject/lesson/5814/st
8 JKelle3a U UX COCIUHEHU art/151239/

I1 6ota Ne 2 HC
1 | PATHHACCKT PaboTa A2 = HUCTIONBE3OBAHUEM | hitns://resh.edu.ru/subject/lesson/5939/st

Pemenue skcnepuMeHTanbHbBIX 000pyI0BaHUs

9 . art/151320/

3a1a4 o teme «Metaib" uenrpa “Touka

pocta”)

Hemeraisl, ©X 1OJ0XKEHUE B

IT i .
2 XI:IEEZM;:;KZH ;H;iel::eﬂ 1 https://resh.edu.ru/subject/lesson/5939/st
0 COKIR SIHENETTOB A 7. art/151320/

MenzeneeBa 1 0COOEHHOCTH

CTPOEHHS aTOMOB

du3nyecKue CBOMCTBA
2 HZMZTZTEB' (A;IHOTPOSI? https://resh.edu.ru/subject/lesson/3504/st

HEMET B (Ha ipuM
1 1 PUMED art/151485/

KHCJIOpo/ia, cepbl, hocdhopa u

yriiepoia)
2 XUMHUYECKHE CBOMCTBA TAJIOTEHOB, https://resh.edu.ru/subject/lesson/3504/st
2 Cepbl M UX COCTUHCHUI art/151485/
2 XUMHUYECKHE CBOMCTBA a30Ta, https://resh.edu.ru/subject/lesson/3504/st
3 docodpa u UX coeTMHEHMIA art/151485/
2 | XuMHYecKue CBOWCTBA yriieposa, https://resh.edu.ru/subject/lesson/3504/st
4 | KpeMHHUS M UX COCITUHCHUM art/151485/




[IpumeneHne BaXHEUIINX
HEMETaJlJIOB M UX COCAUHCHUI

https://resh.edu.ru/subject/lesson/5913/st
art/151347/

O0o0011IeHNE U CHCTEMATHU3aLIHS
3HAaHUH 110 Teme «HeMeTamably.
Brruucnenust no ypaBHeHUSIM
XMMHYECKUX PEAKIUHN U
TEPMOXUMHUYECKHUE PACUETHI

https://resh.edu.ru/subject/lesson/4960/st
art/151374/

[IpakTuueckas padora Ne 3.
«Pemenne skciepuMeHTAIbHBIX
3amau o teme "Hemeramist"y

1(C
HCIIOJIE30BAHUEM
o0opynoBaHus
uentpa “Touka
pocta”)

KonTponbHas padboTa no remam
«Metamael» 1 «Hemeraisy

Heopranuueckue u oprannyeckue
kucnotel. Heopranmueckue u
OpraHUYECKHNEe OCHOBAHUS

https://resh.edu.ru/subject/lesson/4960/st
art/151374/

AmMpoTepHbIe HeopraHUYeCcKHe 1
OPraHUYECKHUE COCTUHECHUS.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX U OPTaHUYECKUX
BEIIIECTB

https://resh.edu.ru/subject/lesson/5913/st
art/151347/

Ponbs xuMnu B obecrieueHuu
AKOJIOTUYECKOH, YHEPTETUIECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MEAUITMHBI

https://resh.edu.ru/subject/lesson/5913/st
art/151347/

[IpencraBnenust 06 oOImMX

https://resh.edu.ru/subject/lesson/4960/st




2 Hay4HbIX [IPUHIIUIIAX
IIPOMBIILIICHHOTO TIOJIy4YEHHUS
BAKHEHILNX BEIIECTB

art/151374/

3 YesoBeK B MUpE BEILECTB U " https://resh.edu.ru/subject/lesson/4960/st
3 MaTepHaJioB art/151374/
3 XMt 1 370pOBEE HETOBEKa 1 https://resh.edu.ru/subject/lesson/5913/st
4 art/151347/
3(C
OBIEE KOJIMYECTBO YACOB I10 HCIONb3OBAHNCM
34 obopyoBaHus

I[TPOT'PAMME

nentpa “Touka
pocta”)







YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* Xumus / I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKIMOHEpHOE
obmectBo «M3aarenbcTBo «lIpocBemenue»

» Xumus, 11 xknacce/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienue»

METOJNUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET
https://resh.edu.ru/



