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INOACHUTEJIBHAS 3AIIMCKA

[IporpamMa mo XMMHM Ha ypOBHE cpeaHero ooOiiero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoi
denepanun», TpeOOBaHMM K pe3yJbTaTaM OCBOEHHS (enepaibHOM 00pa3oBaTebHON
nporpammsl cpeanero oduiero oopaszoBanus (POIT COO), npencrapieHHbix B DenepaibHOM
rocygaapcTBeHHOM oOpazoBarenbHoM crangapte COO, ¢ yuérom Konnenuu npemnoaaBaHus
y4eOHOro npeaMera « XuMus» B 00pa3zoBaTelibHBIX opraHuzamusax Poccuiickoit denepanuu,
peanu3ylolux OCHOBHBbIE 00pa3oBaTeNbHbIE MPOTPAMMbI, U OCHOBHBIX TIOJOKEHUN
«Ctparerun pazsurus Bocnutanusa B Poccuiickoit @enepanuu Ha nepuox 1o 2025 roga»
(Pacnopstxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pPa3pabOTKe NpOrpaMmbl MO XMMHH, K ONPEIEICHHUIO OOIIeH

cTpaterud OOy4YeHHUs, BOCIHMTAHMS W Pa3BUTHS OOyYarOUIMXCS CPEeACTBaAMHU y4eOHOro
npenMera «Xumus» A 10-11 kmaccoB Ha 6a30BOM YpOBHE COCTABMJIM KOHLICTITYyallbHBIC
nosnoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IEJICH, COJEpIKaHUS, PE3yJbTaTOB
o0ydeHus U TpeOOBaHUM K YPOBHIO MOJITOTOBKHU BBIITYCKHUKOB.

XuMmuueckoe 00pa3oBaHUE, IMOIYyYaeMOE BBIMYCKHUKAMU 0011e00pa3oBaTesibHON
OpraHM3aliy, SBISIETCS HEOTHEMJIEMOW YacThi0 UX o00pa3oBaHHOCTU. OHO CIIyXKHT
3aBEpIIAIOIIMM 3TAllOM peau3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
HEHHOCTEH, MPHUCYIIMX LEJOCTHOM CHUCTEeME XHMHUYECKOro 00pa3oBaHHs. OTH LIEHHOCTH
KacaroTcsl MO3HAHMSI 3aKOHOB MPUPOIbI, GOPMHUPOBAHUS MUPOBO33PEHUS U O0IIEH KYJIbTYpbl
YeJI0BeKa, a TaKKe HSKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO U
npuponHoil cpeae. Peammsyercs xumuueckoe o00pa3oBaHHE OOYy4arOUIUMXCA Ha YPOBHE
CpelHero o0uiero o0pa3oBaHus CPEICTBAMU y4eOHOTO MpenMera « XHUMHUsS», COAepKaHhe U
MOCTPOEHUE KOTOPOTO OIpPECNICHbl B MPOTpaMMe MO XUMHUHU C YUYETOM CHEeUU(PUKH HAyKU
XUMUH, €€ 3HaUEHUsl B TIO3HAHUU MPUPOJIBI U B MAaTEPUAIbHON KM3HU OOIIECTBA, a TAKKE C
y4€TOM OOLIMX LEJeH U MPUHIIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHCTEMbI
cpemnero obmiero oopazoBanus B Poccuiickoit denepanumu.

XUMHUSA KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B COBPEMEHHOM
MBWIN3AIMH, B CO3JJaHUU HOBOM 0a3bl MarepuaabHON KynbTypbl. OHa BHOCUT CBOM BKJIAJ B
GbopMHpOBaHHE PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, B CO3JaHHE IIEJOCTHOTO
IpencTaBiIeHUsT 00 OKPYKaIoIIEM MHUpE KaK O €IUHCTBE MPHUPOJAbI U 4YeJIOBEKa, KOTOPOE
dbopMupyeTcsi B XUMUHM Ha OCHOBE MOHUMAaHHSI BEILIECTBEHHOTO COCTAaBa OKPYKAIOIIETO MUPA,
OCO3HaHUSI B3aWMOCBSI3M MEXKJAYy CTPOCHHEM BEIIECTB, MX CBOMCTBAMH U BO3MOXHBIMU
00JIaCTIMU TPUMEHEHUS.

TecHo B3aUMOJEICTBYST C JPYTMMU €CTECTBEHHBIMHM HayKaMH, XHMHUS CTaja
HEOTHEMJIEMON YaCThI0O MUPOBON KYJIBTYpPbI, HEOOXOIMMBIM YCIOBUEM YCIICLITHOTO TpyJa U
KHU3HU KaXI0T0 wieHa obmectBa. CoBpeMeHHasi XUMUS KaK HayKa CO3HIaTeNIbHas, KaKk HayKa
BBICOKHX TEXHOJIOTUI HaMpaBJIeHa Ha PEIIeHHE TTT00AbHBIX TPOOIEM YCTOMYUBOTO PA3BUTHUS
YeJIOBEYECTBA — CHIPbEBOM, SHEPreTHUYECKOW, MUIIEBOM, SKOJOTMYECKON Oe30MacHOCTU U
OXpaHbI 3710POBbSI.

B cootBercTBMU ¢ OOIIMMHU NENAMHU M NPUHIUIAMHU CPEAHETo 00IIero oOpa3zoBaHHUs
comepxanue mnpenmera «Xumus» (10-11 wmaccel, 0a30BBIA  ypOBEHb H3YUYCHUS)



OpUEHTHUPOBAHO NPEUMYIIECTBEHHO Ha OOUIEKYJbTYPHYIO TIOATOTOBKY OOYYaIOIUXCS,
HEOOXOUMYIO UM JJI BBIPAOOTKH MUPOBO33PEHUYECKHX OPUEHTHUPOB, YCIEIIHOTO BKIIOUECHHUS
B JKHM3Hb COLMYMA, IPOJOJDKEHHsI OOpa3oBaHMsI B DPA3IMUHBIX OOJACTSIX, HE CBA3AHHBIX
HEIIOCPEICTBEHHO C XUMHUEH.

CoCTaBIAIOMMMHU TIpeAMETa «XUMUS» SBISIOTCS 0a30Bble Kypchbl — «OpraHuyeckas
xumusi» U «OOmiass U HeopraHMYecKass XUMHsD), OCHOBHBIM KOMIIOHEHTOM COJCpIKAHUS
KOTOPBIX SIBJIIIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMA 3HAHUM MO0 HEOPTraHMYECKON XUMUH (C
BKJIIOUCHHEM 3HAHUM M3 OOIIEH XUMHHM) U OpraHnyeckoil xumuu. dopmMupoBaHuEe JaHHOMN
CUCTEMBI 3HaHUH NIPU U3YyUEHUH NIpeAMETa 00ECIIEUNBAET BO3ZMOKHOCTh PACCMOTPEHHUSI BCETO
MHOT000pa3usl BEIIECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUH XUMUHU.

Crtpyktypa coaepxkaHusi KypcoB — «Opranmueckas xumus» u «OOmas u
HEOpraHuyeckas XUMHsD»» cCHOpPMUPOBAHA B MPOrpamMMe MO XMMHUU Ha OCHOBE CHCTEMHOIO
NOJIX0Ja K M3YyYEHUIO yuyeOHOro Marepuaia M 0OycCJOBJI€HAa MCTOPUYECKH OOOCHOBAHHBIM
pPa3BUTUEM 3HAHUM HA ONPEIEIEHHBIX TEOPETUYECKUX YPOBHAX. TaK, B Kypce OpraHM4eCKON
XUMHM BEIIECTBA pPACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUHM CTPOCHHMS
OpPraHMYECKUX COECAMHEHWH, a TAaKKE HAa YPOBHE CTEPEOXUMHUYECKHMX M DIIEKTPOHHBIX
IpEeICTaBICHUNA O CTpOeHUH BelecTB. CBeleHus: 00 U3y4aeMbIX B Kypce BELIECTBAX JAIOTCSA
B Pa3BUTUHU — OT YTJIEBOJOPOJIOB J0 CJI0KHBIX OMOJIOTMYECKU aKTUBHBIX COeJMHEHMN. B Kypce
OpPraHMYECKO XMMUU MOJy4aroT pa3BuTHe CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOT'O OOIIETO
o0Opa3oBaHMs MEPBOHAYAIBHBIE MPEACTABICHUS O XUMUYECKON CBS3H, KIACCU(PUKAIIMOHHBIX
IIPU3HAKaxX BEIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT HX CTPOEHUSA, O XUMHYECKOH
peaKuuu.

ITon HOBBIM yIJIOM 3peHMs B MpeaMETe «XUMUs» 0a30BOr0 ypOBHS PACCMATPUBAETCS
U3YYCHHbI HA YpPOBHE OCHOBHOTO OOIEro 0O0Opa30BaHHUS TEOPETUYECKUNW MaTepHal U
(akToIIOrMYECKUEe CBEICHHUS O BEIIECTBAX M XMMHUUECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0masi ¥ HeopraHuyeckas XUMHUS» OOYYarOUMMCS NPEJOCTABIISETCS BO3MOXKHOCTh
OCO3HAaTh 3HAYEHHE NEPUOAMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAO0JOTHYECKUX
NO3UIMI, TIyOXXe TOHATh HCTOPHUYECKOE H3MEHEHHEe (YHKIMI 3TOro 3aKOHa — OT
o0o01aroieit 10 0ObACHAIOMEH U MPOTHO3UPYIOLLEH.

Ennnas cuctema 3HaHUN O BAXKHEWIIINX BEIIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX U
IIPUMEHEHNU, a4 TaKXe O XHMHMYECKMX pPEakUMsX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX
IIpoTeKaHus JonoJHsaercs B Kypcax 10 n 11 xiaccoB anemeHTaMu conepKaHus, UMEIOIIUMUI
KyJbTYPOJIOTHYECKHM W MPUKIAAHONW XapakTep. DTH 3HAHHUS CIHOCOOCTBYIOT MOHHMAaHHUIO
B3aMMOCBSI3M XMMHMHM C JPYTMMHM HayKaMH, PAacKpbhIBAlOT €€ pOJIb B ITO3HABATEIILHOW M
IPaKTUYECKON JIEATENbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K IIPOLIECCY
TBOPYECTBA B 00JIACTU TEOPUU U TIPAKTUUECKUX MTPUIIOKEHUN XUMUH, IOMOTatOT BBITY CKHUKY
OPUEHTUPOBATHCS B OOLECTBEHHO U INYHOCTHO 3HAYMMBbIX IPOOJIEMaX, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh HHPOPMAIUIO U IPUMEHATD €€ JJIs ONMOJTHEHUS 3HAHUM, pEIICHUS
VMHTEJJIEKTYAJIBHBIX M OKCIIEPUMEHTAJIBHBIX HCCIIEIOBATENIbCKUX 3a1a4. B nienom conepxanue
y4eOHOro npeameTa «XUMHsD) TaHHOTO YPOBHSI U3YUEHHsI OPUEHTUPOBAHO HAa (POPMUPOBAHUE
y 00yuarommxcsk MUpOBO33PEHUECKON OCHOBBI JIJIsl TOHUMAaHMs (PHIIOCOPCKUX HUIEH, TaKuX
KaK: MaTepUalbHOE €JUHCTBO HEOPraHUYECKOTr0 U OPraHUYECKOro MHUpa, 00yCIOBIEHHOCTh



CBOWCTB BENIECTB UX COCTABOM M CTPOEHHEM, MO3HABAEMOCThH MPUPOIHBIX SIBICHUU MyTEM
OKCIIEPUMEHTA W PEIICHUS] MPOTHBOPECUUN MEKAY HOBBIMU (aKTaMH W TEOPETUICCKUMU
NPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHHM B PEIICHHH 3KOJOTMYECKHX MpOoOJieM, a TakxKe
npo0emM cOepexeHnsi IHEPreTUYECKUX PECYpCOB, ChIPbs, CO3[JaHWsl HOBBIX TEXHOJOTUU U
MAaTEePHUAJIOB.

B mnane pemienust 3aad BOCIMTAHUSA, PA3BUTHS W COIUAIM3AIAHA OOYYaIONMUXCS
MPUHATBIE MPOrPAMMOM IO XUMHUHU MOAXOIBI K ONPEACIECHUIO CONEPKAHUS U MOCTPOCHUS
npeAMeTa MpeaycMaTpuBaloT (OPMHUPOBAHME YHUBEPCATbHBIX Y4EOHBIX JEUCTBHIA,
UMEIOIIKNX 0a30BOE 3HAUYEHHWE IS Pa3IMYHBIX BHUJIOB ACSATENBHOCTU: PEUICHHS MpoOIieM,
MOWCKa, aHalM3a W 00pabOTKM HMH(POpPMANUU, HEOOXOAUMBIX IJisi MPUOOPETEHUs OIbITa
MPAKTUYECKOW M MCCIIECIOBATEIbCKOM JIESITEIbHOCTH, 3aHUMAIOIIEH BAXXKHOE MECTO B
MO3HAHUU XUMUH.

B npakrtuke npenoiaBaHusl XMMUU KaK Ha yPOBHE OCHOBHOTO 00111eTO 00pa30BaHMs, TaK
W Ha YpOBHE CpemHero oOIero oOpa3oBaHUs, MPH ONPEICICHUH COJEPKATCILHON
XapaKTepUCTUKU LIeJIed M3yUeHHs MpeJAMETa HalpaBJICHUEM MEPBOCTEIIEHHOW 3HAYUMOCTH
TPaAWIMOHHO TpU3HAETCS (OPMHUPOBAHME OCHOB XHUMHYECKOM HAyKHM Kak o00OjacTu
COBPEMEHHOTO €CTECTBO3HAHMS, NMPAKTHUYECKON NEATEILHOCTH YEJIOBEKAa U KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJNbTypbl. C METOAMYECKONM TOYKM 3PEHUS TaKOW MOAXOH K
ONPEICIICHUIO LIeJIeH U3YyUEeHUS TPEAMETA SABJISIETCS BIOJIHE ONPABIaHHbBIM.

CornacHo TaHHOW TOYKE 3pEHUS TJIABHBIMU IEJISIMU U3YUCHHUS MpeaMeTa « XUMUsS» Ha
6a3zoBoM ypoBHe (10 =11 ki1.) aBistoTCS:

e (opMupoBaHME CHUCTEMBI XUMHUYECKMX 3HAHMA KaK BAKHEWIIEH COCTABIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, B OCHOBE KOTOPOU JIEIKAT KIIFOUEBBIE TOHATHUS,
dbyHAaMEeHTalIbHbIE 3aKOHBI U TEOPUU XMMHUHU, OCBOCHHUE S3bIKa HAYKH, YCBOEHHE U
NOHUMAaHUE CYIIHOCTU JOCTYIHBIX OO0OOIIEHHIT MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHUS;

e (opmMupoBaHuE U pa3BUTHE MPEACTABICHUM O HAYYHBIX METO/IaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIIMA, HEOOXOAUMBIX JIJIsi IPUOOPETEHHS] YMEHUN OPUEHTHUPOBATHCS B
MHPE BEIIECTB U XUMUYECKHX SBJICHUHN, UMEIOIINX MECTO B PUPOAE, B MPAKTUYECKOM
Y TIOBCEIHEBHOM KU3HH;

e pa3BUTHE yMEHUH M CIOCOOOB [EATEIHLHOCTH, CBS3aHHBIX C HAOIIOJCHUEM W
OOBSCHEHHEM XUMHUYECKOTO JKCIIEPUMEHTA, COOJIOJEHUEM TIPaBUI O€30MaCHOTO
oOpalieHus ¢ BeIleCTBaMHU.

Hapsny c atum, coaepxkaTenbHas XxapakTepUCTHKA LEJIEH U 3a[1a4 U3yUYEHUs IPEIMETA B
nporpaMme IO XHMUU YTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBHUM C HOBBIMHU
MPUOPUTETAMHU B CUCTEME CpeHETO 001ero oopa3oBanus. CeroHs B MpemogaBaHu XUMUHU
B OoJblliel CTEMEHW OTHAETCA MPEANOYTeHHWE MPAKTUYECKOW KOMIIOHEHTE COJACpKAHUS
oOy4eHHsl, OpPUEHTUPOBAHHOW HAa MOJArOTOBKY BBIMYCKHHMKA 0O0II€00pa30BaTebHON
OpraHu3allyy, BIaJCIONIero He HA0OPOM 3HAHUH, a (PYHKIIMOHAIBLHON FPAMOTHOCTBIO, TO €CTh
croco0aMy ¥ YMEHUSMH aKTUBHOTO MOTYUYEHUS 3HAHUIA U IPUMEHEHHUSI UX B PEATHbHON KU3HU
JUISL pEIICHUS MPAKTUYECKUX 3a7a4.



B cBs3u ¢ »TEM mpu m3ydeHMH TpeaMeTra «XUMUsS» JOMUHHUPYIOIIEe 3HAYCHUE
pruoOpETAIOT TAKKE LIEITU U 3a7]a4H, KaK:

amanTtanys OOydJalwIuXcsl K YCIOBUAM JUHAMHYHO Pa3BHBAIOIICTOCS MHpAa,
dbopMUpOBaHNE WHTEIUICKTYalbHO PAa3BUTOM JMYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TIPUHSTHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIIUsIX, CBSI3aHHBIX C BEIECTBAMH U UX IPUMEHCHUEM;

dopMupoBaHre y OOYYAIOIIMXCS KITIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUN),
UMEIONUX YHHUBEpPCAJbHOE 3HAUYCHHWE JUIS pPa3jMYHBIX BHUIOB JEATEIBHOCTH: PEIICHUS
npo0JieM, TOMCKa, aHaM3a U 00paboTKu MHGOpPMALIUKU, HEOOXOIUMBIX JJI MPUOOPETCHUS
OTIBITA JIEATEIILHOCTH, KOTOpasi 3aHMMAeT BaXXHOE MECTO B TO3HAHWU XUMHUHU, a TAK¥Ke IS
OLICHKM C TIO3UIMI 3KOJOTUYECKOM O€30MacHOCTH XapakTepa BIHSHUSA BEIIECTB U
XUMHYECKUX MPOIIECCOB HA OPTAHMU3M YEJIOBEKA U TIPUPOTHYIO CPEay;

pa3BUTHE TIO3HABATEIBHBIX  HMHTEPECOB, HWHTEIUICKTyaIbHBIX W  TBOPYECKUX
CHOCOOHOCTEN 00YHaIOIIUXCSI: CHOCOOHOCTH CaMOCTOSITENIBHO MTPUOOPETATh HOBBIEC 3HAHUS IO
XUMUU B COOTBETCTBHUH C J>KU3HEHHBIMH MOTPEOHOCTSMHU, HCIOIH30BATh COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTUM JIJI1 TIOWCKAa W aHaiu3a y4eOHOW W HAyYHO-TIOMYJISIPHON
UHPOPMAIIMU XUMHUYECKOTO COJCPKAHUS;

dbopMUpOBaHHE H pa3BUTHE Yy OOYYAIOIIMXCS aCCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HaONIOAATEIbHOCTH, COOpPaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOCHHO
HEO0OXOMMBI, B YaCTHOCTH, TIPH INIAHUPOBAHUH U TIPOBEICHUH XUMUIECKOTO IKCIICPUMEHTA;

BOCIIUTaHHE y OOydarommxcs yOeXAEHHOCTH B T'yYMaHHCTUYECKON HANpaBICHHOCTH
XAMHAH, €€ BaXXHOW POIM B PEHICHUH TJIOOATBHBIX MPOOJEM  paloOHaIBLHOTO
MIPUPOIOTIONB30BAHMS, TIOTIOTHEHUSI YHEPTETUIECKUX PECYpCOB U COXPAHEHHS MPUPOTHOTO
paBHOBECHS, OCO3HAHHS HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHUS K MPUPOJIEC M CBOEMY
3I0POBBIO, a TaKXKe NPHOOPETCHHsI OIbITA WCIOJb30BAaHUS TOJYYCHHBIX 3HAHUMA IS
NPUHSTHSA TPAMOTHBIX PEIICHUN B CUTYAIIUAX, CBI3aHHBIX C XUMUYECKUMU SIBJICHUSMH.

B ydeO6HOM 11ane cpeiHero o01iero o0pa3oBaHus MpeaMeT « XUMUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeAMETHON 00s1acTh «ECTeCTBEHHO-HAYYHBIE TTPEAMETHD).

Hekotopsie npakTudeckue padoThl Oy 1y T MPOBOAUTH C UCIIOJIB30BAHUEM 000PYA0BaHUS
Ilentpa «Touka pocTax:

- mudpoBort gaboparopun POLUSLAB mno xumum ¢ HaboOpaMu JaT4YUKOB:
OecrnpoBOAHBIM MyJbTUAATYMKOM LFS, naTurikom g u3MepeHusi ONTUYECKOM TUIOTHOCTH U
MYTHOCTH PacTBOPOB BEWIECTB, IAaTYMKOM u3MepeHuss pH cpenpl pacrBopa, JaTUYUKOM
V3MEPEHUS IIEKTPUUECKOU MTPOBOUMOCTH

- BUPTYJIbHOTO MPAKTUKyMA.

brnaromapss sTomMy y 0Oyd4aromuxcsi TOSBUTCS BO3MOXHOCTh KOJWYECTBEHHBIX
HaOMIOACHUN (U3MYECKUX U XUMUYECKUX SBJICHUHN, MPOUCXOMAIINX C BEIICCTBAMU, IS
MOJTIy4eHHUsT JTOCTOBepHOW WHpopmanmuu. Ha OCHOBE MONMy4YEHHBIX JKCIIEPUMEHTATHHBIX
JAHHBIX O0OydYaroluIue CMOTYT CaMOCTOSITENIbHO JIeJIaTh BBIBOJIBI, 0000IIaTh Pe3yJIbTaThl,
BBISIBJIATh 3aKOHOMEPHOCTH, 4TO OyJIeT ClIOCOOCTBOBATH MOBBIIIEHUIO MOTUBAIIMN 00y4EHUS
HIKOJIbBHUKOB. Bo BpeMsi mpakTrueckux padbot oOyyaroniuecs: Oy 1yT BOBJIE€YEHBI B IPOCKTHO -
UCCJIEA0BATENBCKYIO JeATeNbHOCTh. KOMIUIEKT M(poBOi J1abopaTopuu MO3BOJISIET JOCTUYb
00pa3oBaTeNbHbIX Pe3yJIbTaTOB 00yYaroUMXcs, Ja€T BO3MOKHOCTD YIITyOJIEHHOTO U3yUEeHHUSI



npeAMeTa, B TOM YHCJIE€ BO3MOXXHOCTb Pa3BUTHSL H300PETATENIbCKOTO, KPEAaTUBHOIO,
KPUTHUYECKOTO MBILUICHUS, Pa3BUTUSA (PYHKIIMOHAIBHOW TPAMOTHOCTH O0YYaIOIIUXCS, B TOM
YKCJie €CTECTBEHHOHAYYHOU U MaTEMaTUYECKOM.
B xonme wu3yueHus Kypca MpojoipKaercs (OopMUpOBaHHE SKCIEPUMEHTANBHBIX YMEHUI:
ONUCHIBATh SKCIIEPUMEHT, COCTaBJSATh W 3alOJHATh TaOJHUIbI, CTPOUTh TpaduKH IO
TaOJIMYHBIM JAHHBIM, IPOBOJUTH MAaTEMAaTUIECKUE PACUETHI.
dopmMupoBaHUE HUCCIIEIOBATEIBCKUX YMEHUU: OmpenesieHue mnpodnemsl, GopMyInpoBaHUE
UCCJIEA0BATENIbCKOW 3aJaud, IUIAHUPOBAHUE pEIIEHUs 3aJaud, IOCTPOEHHE MOJCIIEH,
BBIJIBIDKEHUE THUIOTE3, OKCIEPUMEHTAIbHAsl MPOBEPKA THUIIOTE3, AaHAJIM3 JaHHBIX
IKCIIEPUMEHTa U HaOII0AeHHUH, (POpMYITHMpOBaHIE BHIBOAOB.

OO01ee KOJIMYECTBO YacOB, OTBEIEHHBIX JJIA U3Y4YEHHUS XUMHUHU, HA 0a30BOM YpOBHE
cpeaHero obiero obpazoBaHus, cocTaBisgeTr 68 vacoB: B 10 kmacce — 34 yaca (1 ygac B

Henenmo), B 11 knacce — 34 yaca (1 4ac B Hefenio).



COILEPKAHUE OBYUYEHUA
10 KUIIACC
OPT'AHUYECKASA XUMUA

Teopernvyeckue 0CHOBbI OPraHUYeCKON XMMUH

[IpeameT opraHn4YecKOi XUMHH: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAYEHUE B ITOTYYEHU U
HOBBIX BEIIECTB M MarepuasoB. TeopHs CTpPOEHHsS OPraHMYECKUX coequHeHud A. M.
BytnepoBa, €€ ocHoBHble NOJIOKEHUS. CTpYKTypHblEe (POpPMyJbl OpPraHUYECKHUX BEIIECTB.
['omonorus, n3omepusa. XUMHYECKasl CBSI3b B OPTaHUYECKUX COCAUHEHUSAX — OJMHAPHBIE U
KpaTHBIE CBS3H.

[IpencraBienne o KiIacCHPUKAMK OpraHMYECKUX BemecTB. Homenkmnarypa
OpraHUYEeCKUX COCAVMHEHH (CUCTEMAaTUYeCcKas) M TPUBUAJIBHBIE HA3BaHUS BaKHEMIIHX
IIPEACTaBUTENIEH KJIIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAIbHBIE METO/IbI U3YYEHUS BEILECTB U UX MPEBPAILLEHUN: 03HAKOMIICHHE C
oOpa3amMi OpraHnYecKuX BEIECTB U MaTepHalaMy Ha UX OCHOBE, MOJICTUPOBAHUE MOJIEKYJI
OpraHMYECKUX BEUIECTB, HAOIIOJCHHE W OMNHCAHHME JIEMOHCTPALMOHHBIX OMBITOB IIO
IPEBPALLECHUI0 OPraHMYEeCKUX BEUIECTB IIPU HArpeBaHWU (IUIaBiIEHHE, OOYIJIMBaHUE U
TOpEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHUYECKUU psii. MeTraH u 3TaH — mOpocTeuine
NPEICTAaBUTENN AJKAHOB: (PU3NYECKUE M XUMHUYECKHE CBOMCTBa (pEakUuu 3aMEUICHHs U
TOpPEHMSI ), HAX0XKIEHUE B IPUPOJIE, TOTYUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTAB U CTPOEHUE, TOMOJIOTHYECKUM Psl. DOTHIICH U IPOIWIIEH — IPOCTEUIINE
NPEICTaBUTENN aJIKeHOB: (pU3MUecKHe U XUMHUYECKHE CBOWCTBA (pEeaklUu TUIPUPOBAHMUS,
raJOr€HUPOBAHMS, TUAPATALMH, OKUCIECHUS U TOJIMMEPU3ALIIH ), [TOTYyYEHUE U IPUMEHEHHE.

Anxaguensl: OytanueH-1,3 u metunOyTtaauen-1,3: ctpoeHre, BaKHEHIINE XUMUYECKHIE
cBoiicTBa (peakuus noauMmepusanun). Ilonyuenne cuHTeTHYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, IOMOJIOTMUECKUN psil. ALETUIEH —
OPOCTEHIINK TMpEeACTaBUTENb AJKUHOB: COCTaB, CTPOCHHE, (PU3MUECKHE U XHUMHUYECKHE
CBOMCTBA (peaKlMM TMAPUPOBAHUS, TAJIOT€HUPOBAHUS, THAPATAL[MU, TOPEHUS ), ITOJIyUEHUE U
IIPUMEHEHHE.

Apenbl. beH3on: cocra, cTpoeHue, (GU3MUYECKUE U XMMHUYECKHE CBOWCTBA (pEaKLUU
raJIOTEHUPOBAHUS U HUTPOBAHUsA), OJYUYEHUE U NMPUMEHEHUE. 10101 cocmas, cmpoenue,
Qusuueckue u XumuyecKkue cOUCMBA (Peakyuu 2ar02eHUpOBaHUs U HUMPOBAHU), NOTYYeHUe
u npumenenue. TOKCMYHOCTb apeHOB. ['e€HeTHYeCKas CBsI3b MEXKIAY YINIEBOJOPOAAMM,
IIPUHAJICKALMMU K Pa3INdHbIM KJIACCAM.

ITpuponHbIe HICTOUHUKH YTIIEBOOPOAOB. IIprpoiHbIil ra3 1 nonyTHeIE HE(PTAHBIE Ta3bI.
Hedts u e€ mnpoucxoxnenue. CrocoObl mnepepaObOTKH HEPTH: TMEPEroHKa, KPEKUHT
(TepMUYeCKHil, KaTanuTHUYeCKuit), mupoius. [IpoaykTsl mepepaboTku HedTH, UX TPUMEHEHHE
B IIPOMBIIIJICHHOCTHU U B ObITY. KaMeHHBIN yroJib U MPOAYKTHI €r0 MepepadoTKH.



OKcrepuMeHTaIbHbIE METO Il U3yUEHUS BEIIECTB U UX MPEBPAILECHUI: 03HAKOMIICHHUE C
oOpa3namMu IUIacTMacC, KaydykoB W pe3uHbl, kouiekimu «Hedpte» u  «Yromby,
MOJEIIMPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U  TaJOT€HOMPOM3BOJIHBIX, IPOBEJCHUE
IPaKTUYECKON pabOThl: MOTYyYEHUE ITUIICHA U U3YUYEHHUE €r0 CBOMCTB.

Pacuérnbie 3anaum.

Bolunicnienuss Mo ypaBHEHHI0O XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMH MO MU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXOJHBIX BEUIECTB HJIM MPOJYKTOB PEAKIIUH).

Kucaopoaconep:xaime opranuieckue coeJuHeHU s

[IpenenbHble OJHOATOMHBIE CIUPTHI. METaHON W ATAHOJI: CTpOeHUE, (hU3NUecKue H
XUMHUYECKHE CBOMCTBA (PEaKI[M C aKTUBHBIMU METaJUIaMH, TaJIOT€HOBOIOPOIaMH, TOPEHNUE),
npuMeHeHrue. BojopoaHble CBSI3M MEXIY MOJEKyJaMu chouprtoB. JleficTBue MeTaHoja U
ATaHOJIa HA OPTaHU3M YEJIOBEKA.

MHoroatoMHbie CHUPTHL. DTWICHIJIUKOJIb U TJIMLEPUH: CTPOCHHE, (PU3UUECKUE U
XUMHUYECKHE CBOMCTBRA (B3aUMOJICHCTBUE CO HIEIOYHBIMU METaJJIaMH1, KAaUeCTBEHHAs peaKLus
Ha MHOTOAaTOMHBIE cnupThl). [leiicTBHe Ha opraHu3M yenoBeka. [IpuMmeHeHue riuiepuHa u
ATUIICHTITUKOJISL.

®deHoJi: CTpOEHHE MOJIEKYJIbI, (PU3MUECKUE U XUMHUYECKHE CBOMCTBA. TOKCHMYHOCTD
¢denona. [Ipumenenue genomna.

Anpaerunpl U kemowusl. PopManbAETHA, AUETANBICTHI: CTpPOEHHE, (PHU3UYECKHEe U
XUMHUYECKHE CBOMCTBA (PEaKIMK OKHUCIIEHHUS W BOCCTAHOBJICHMS, KQUECTBEHHBIE PEaKIIUN),
NOJIy4YeHUE U PUMEHEHHE.

OIHOOCHOBHBIE IpeieNibHbIe KAPOOHOBBIE KUCIOTHl. MypaBbUHAS U YKCYCHAsI KUCJIOTHI:
cTpoeHue, (U3MUecKne U XUMHUYECKHEe CBOMCTBa (CBOICTBa, oOlIue ISl Kilacca KHUCIHOT,
peakius dTepuuKalnm), mojiyueHue u npuMmeHenne. CteapuHoBasi U OJIEMHOBAsT KUCIOTHI
KaK MPEeJICTABUTENN BBICIIUX KApOOHOBBIX KUCIOT. Mblila KaK COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, X MOIOLIEE IeICTBHE.

Crnoxnble 3UpHI KaK TPOU3BOAHBIE KAPOOHOBBIX KUCJIOT. [ MAPOIN3 CIIOKHBIX 3(UPOB.
Kupsl. ['unponus xxupos. [Ipumenenue xupos. bruonornueckas posb :KUPOB.

VYrieBoasl: cocTaB, KJIacCU(pUKALUS yTIeBOA0B (MOHO-, IH- U Morcaxapusl). [mokosa
— IPOCTEUIINHA MOHOCaXapul: 0COOCHHOCTU CTPOCHHUS MOJIEKYJIbI, PU3UUECKUE U XUMUYECKUE
cBoicTBa (B3aumojeiicteue ¢ ruapokcuaom meau(Il), okucienne amMmmMuayHbIM PacTBOPOM
okcuga cepedbpa(l), BoccTaHoBieHHE, OpOXKEHHE TIIOKO3bI), HAXOXKICHHE B TPUPOJE,
npuMeHeHue, ononorunyeckas poiib. otocunres. OpykTo3a Kak H30MEP TITFOKO3BI.

Kpaxman u nesmnoino3a kak npupoaHbie nojimMepsl. CTpoeHre Kpaxmaia v 1EeUTI0I03bl.
duznyueckre 1 XMMUYECKUE CBOMCTBA Kpaxmaia (TUIpOJIu3, KaueCTBEHHAs! PEAKIIMSI C UOJOM).

DKCIepUMEHTaIbHbIE METOJbl M3yUYECHHs BEIIECTB M MX MPEBPAICHUMN: MPOBEICHUE,
HaAOJIIOJICHUE M OINMCAaHUE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHE CIHUPTOB, Kaue€CTBEHHBIC
peaKiiuu OJJHOATOMHBIX CIUPTOB (OKUcieHue 3TaHona okcuaoMm Menu(Il)), MHOroaToMHbIX
crupToB (B3auMojeicTBue rauiepuHa ¢ ruapokcuaoM Menu(Il)), ampaerugoB (okuciIeHUE
aMMHadHbIM pacTBopoM okcuaa cepebpa(l) u ruapoxcumom memnu(ll), B3ammonericTBue




KpaxMmajga C HMOJOM), MPOBEACHHE MPAKTHUYECKOW pabOTHI: CBOWCTBA pacTBOpa YKCYCHOMH
KHUCIIOTHI.

Pacuérnrlie 3agaun.

Brluucnenuss mo ypaBHEHHIO XHMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBa
MCXOIHOTO BEIIECTBA WJIM MPOAYKTa PEaKIUHU MO U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY
OJTHOTO W3 UCXOJHBIX BEIIECTB WJIH MMPOIYKTOB PEAKIIHH).

A30TcojepKalle OpraHudecKue COeTMHEHUS.

AMMHOKHUCIOTH Kak aM@oTepHble oOpraHudeckue coeauHeHus. Duznueckue u
XUMHUYECKHME CBOMCTBA aMUHOKHUCIOT (Ha MpUMepe MIMIMHA). buoiorndeckoe 3HayeHUE
aMUHOKUCIHIOT. IlenrTnapl.

benku xak mpupoHbIE BBICOKOMOJICKYJISIpHBIE coequHeHus. [lepBuyunas, BTopudHas 1
TPeTUYHAsl CTPYKTypa OenkoB. XMMHYECKHME CBOMCTBAa OEIKOB: THUAPOIU3, JACHATypalus,
Ka4ueCTBEHHbIE PEaKLIUU Ha OCJIKH.

DKCneprUMEHTAIbHBIE METOJIBI U3YYCHHS BEIICCTB M MX MPEBPAICHUIA: HAOTIOCHUE U
OTHCaHUe JIEMOHCTPAIMOHHBIX OIBITOB: JEHATypanus OCIKOB MPH HArPEBaHWH, I[BETHHIC
peaKkiuu OEIKOB.

BbicokoMou1eKyJIsIpHbIE COeITMHEeHNSI

OCHOBHBIE TTOHSTUSI XUMHUHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMED, MOJIMMED,
CTPYKTYPHOE 3BEHO, CTENEHb MNOJMMEpPHU3ALMH, CPEIHIS MOJEKyIsipHas macca. OCHOBHbIE
METOABl  CHHTE3a  BBICOKOMOJIEKYJSIPHBIX  COCIMHEHWA —  TMOJUMEpU3aIus |
MOJIMKOH/ICHCALIHS.

DKCIepUMEHTAIbHbIE METO/Ibl U3YUYEHUS BEIECTB U UX MPEBPAILEHUIN: 03HAKOMIICHHE C
o0Opa3liaMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KayuyKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MmexnpeIMeTHbIX CBSA3EH NMPU U3YYEHUU OpraHudeckoil xumuu B 10 kitacce
OCYUIECTBJISIETCS Yepe3 UCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U
MOHSTUH, SIBISIOIIMXCS CUCTEMHBIMH [IJISl OTJIEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O
IIUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBIICHHE, HAYYHBIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpus, aHaiu3, CUHTE3, KiIacCU(pUKALUA, NEPUOJUIHOCTh, HAONIOIEHUE, H3MEpEHHE,
HKCIIEPUMEHT, MO/ICJIMPOBAHUE.

®duzuka: Marepusi, SHEPrusi, Macca, aroM, 3JEKTPOH, MOJIEKYJa, SHEPreTUYECKHU
YpOBEHB, BEUIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSTHUE BEUIeCTBa, PU3NUECKUE BETHYHUHBI
U CIMHUITBI UX U3MEPEHUS.

buonorus: knetka, opranusM, ouocdepa, oOMeH BEIIECTB B OopraHu3Me, POTOCHHTES,
OMOJIOTHYECKH aKTUBHBIE BelecTBa (O€NKH, YIIEBOAbI, )KUPBI, PEPMEHTHI).

['eorpadusi: MuHepabl, TOPHBIE TOPO/IbL, TOJIE3HBIE HCKOMAEMbIE, TOTIMBO, PECYPCHI.

TexHONMOTHSA: THIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIHHOTO TUTAHUS, MOIOIINE
CpEICTBA, JICKAPCTBEHHbIE U KOCMETUYECKHE IMpenapaThl, MaTEpUabl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KIIACC



OBLIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XuMHUUecKui 3jeMeHT. AToM. SAapo aroma, H30TOMBI. DJIEKTpOHHAs O000J0YKa.
DHepreTMYecKkue ypoBHU, IMOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d- BIEMEHTHI.
OcoOeHHOCTH pachlpeieNieHUs] JIEKTPOHOB IO OPOUTAISIM B aTOMax 3JIEMEHTOB TEPBBIX
YETBIPEX MEPUOI0B. DIICKTPOHHAS KOH(PHUTYpaIHsi aTOMOB.

[lepuonnueckuit 3axkoH u Ilepuonnueckas cucrema xuMu4eckux snemeHtos /I, .
MenneneeBa. CBs3b NEPUOAMYECKOTrO 3akoHa W Ileproanyeckoil CHUCTEMBI XUMHYECKUX
anemeHToB J[. 1. MeHieneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MCHEHUSI CBOMCTB XMMUYECKHUX DJIEMEHTOB M O0pa3yeMbIX MMM MPOCTBHIX M CIIOXKHBIX
BEILIECTB IO TPyNIaM U MepuojamM. 3Ha4Ye€HUE MePUOJUYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crtpoenne BelecTBa. XUMHUYECKasi CBSI3b. BUIbl XMMHYECKON CBsI3U (KOBaJICHTHAs
HEMOoJISIpHAS U TOJIIpHAs, MOHHAs!, MeTajuinyeckasi). Mexanu3mbl 00pa30oBaHUsl KOBAJICHTHON
XUMUYECKOH CBsI31 (0OOMEHHBIN M IOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b. BaneHTHOCTS.
DnekTpooTpunarenbHocTh. CTeneHb okucaeHus. MIOHbl: KATHOHBI U AHUOHBI.

BemiecTBa MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTBA. THIBI KPHUCTAUIMYECKUX DPEIIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUNA
KPUCTAJUTMYECKOU PEIIETKU.

[TonsiTe 0 aucnepcHbIX cucTeMax. MIcTHHHBIE W KOJUIOWAHBIE pacTBOpbl. MaccoBast
JIOJISL BELIECTBA B PACTBOPE.

Knaccudukanus Heoprannueckux coeauHeHuil. HomeHknarypa HeopraHMYecKuX
BEILIECTB. ['€HETHYECKAs! CBS3b HEOPraHMYECKUX BEUIECTB, MPUHAICKAIIUX K Pa3IUYHbIM
KJIACCaM.

Xumuyeckass peakuus. Knaccupukanms XUMUYECKHX peaKklIUid B HEOPTAHUYECKOU U
OpPraHMYeCcKON XUMHUU. 3aKOH COXPAHEHHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAILCHUS DHEPTUH NTPU XUMHUUECKUX PEAKLIMIX.

CkopocThb peakiuu, €€ 3aBUCUMOCTh OT pa3iudHbIX (akTopoB. OOpaTUMble PEaAKIIMH.
Xumnueckoe paBHoBecue. DakTophl, BAUAIOIIAE HA COCTOSHUE XUMHUYECKOTO PABHOBECHS.
[Ipuanun Jle [larense.

Dnekrponutuyeckas auccouranus. CuibHble U ciaadbie AeKTpoauThl. Cpena BOAHBIX
pacTBOPOB BEIIECTB: KUCIas, HEUTpaIbHas, IETOYHAS.

OKHUCAUTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIepUMEHTAbHBIE METO/Ibl U3YUYEHUS BEIIECTB U UX MPEBpALICHUI: JEMOHCTpaIus
a0 «[lepuonnueckas cuctema xumudeckux meMmenToB [[. M. MenaeneeBay, nsyuenue
MoOJeNiel KPUCTAJUIMYECKUX PEHIETOK, HAOJIIOJEHUE M OINUCAHUE JEMOHCTPALIMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3okKEeHUE MEPOKCHAAa BOJOPOAA B MPUCYTCTBUM KaTaJU3aTopa,
ONPEAECICHHUE CPEIBI PACTBOPOB BEIIECTB ¢ MOMOIIBIO YHUBEPCATBHOTO UHAUKATOPA, PEAKIINU
MOHHOTO OOMEHa), MPOBECHUE MPaKTUYeCKoi paboThl «BiusHue pa3nuyHbIX (aKkTOpOB Ha
CKOPOCTb XUMHUYECKOU pPEAKIIUN.

Pacuérurlie 3agaun.



Pacuérel 10 ypaBHEHUSM XUMHYECKHX PEAKIMH, B TOM YHUCJIE TEPMOXHMHUYECKHUE
pacu€Thl, paCUETHI C HCIIOJIb30BAHUEM MTOHATHUSA «MACCOBAs JOJISI BEIIECTBA.

Heopranuueckass xumust

Hemeraimbl. [lonoxenue HemetraiuioB B llepuoanueckor cucremMe XHMUYECKUX
anemenToB J[. Y. MenzneneeBa 1 0COOEHHOCTH CTpOEHHUS aTOMOB. DHU3WUYECKUE CBOMCTBA
HEMETAJUIOB. AJUIOTPOIMS HEMETa/uioB (Ha TpUMEpe KHUCIopoaa, cephl, ¢dochopa u
yriieposa).

XUMHUUECKUE CBOMCTBA BaKHEHIIMX HEMETAIOB (TajJOreHoB, cephl, a3ota, docdopa,
yriaepojia ¥ KpPEeMHHsS) W HMX COEIMHEHUH (OKCUAOB, KHCIOPOICOJAEPKAIIUX KHUCIIOT,
BOJOPOJIHBIX COETMHEHU).

[IppuMeHeHnEe Ba)KHENIIINX HEMETAIUIOB U UX COCTMHEHUN.

Meramnel. [lonoxxenue meramioB B llepuoanueckoi cucteMe XMMUYECKUX AJIEMEHTOB
. U. MengaeneeBa. OcCOOEHHOCTH CTPOEHHMS BJIEKTPOHHBIX O0OJIOYEK aTOMOB METaJUIOB.
Obmue ¢uznueckue cporicTBa MeTawioB. CIJIaBbl METAJUIOB. DIEKTPOXUMHUYECKUN DAl
HaIpsUKEHUN METaJUIOB.

XUMUYECKUE CBOMCTBA BAXKHEMIIMX METAJUIOB (HATPUM, KWW, KaJbLM, MarHui,
ATIOMUHUMN, IIUHK, XPOM, 5KeJIe30, ME/Ib) U UX COCTUHEHH.

OO61ue crocoObl moydeHusi MeTaJioB. [I[puMeHeHre MeTalIIOB B OBITY U TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJbl M3YUYEHMs] BEIIECTB M HUX MPEBPAIICHUI: H3yYEHUE
KOJUTeKITMU «MeTaljibl ¥ CIUTaBbDY, 00Pa3I[0OB HEMETAIOB, PEIICHUE AKCIIEPUMEHTATBHBIX
3a1a4, HaOJIOJIEHWEe M ONUCAaHHWE JEMOHCTPAIMOHHBIX M  JA0OpPATOPHBIX ONBITOB
(B3auMOJIEHCTBHE THIIPOKCUIA aTIOMUHMSI C pACTBOPaMU KHUCJOT M IIEJI0YeH, KaueCTBEHHbIE
peaklMK Ha KaTUOHBI METAJIIOB).

Pacuérnbie 3anaum.

Pacuétpl Maccel BemecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEaKUMU BEIIECTB, pacu€Thl Macchl (00bEMA,
KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJTHO U3 BEILIECTB UMEET MPUMECH.

XUMHS U )KU3Hb

Ponp xumum B 0OECHEUEHHHM OKOJIOTHYECKOW, JHEPreTUYECKOW H  MHUIIEBOMN
0€30I1aCHOCTH, Pa3BUTUU MeIULIMHBI. [IOHATHE O HAy4YHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHAYECKUX PEAKLIUH.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPHUHIMIAX TPOMBIIUIEHHOTO MOJIYYEHUS
BAKHEWIIINX BEIIECTB.

UenoBek B MUPE BEUIECTB W MATEPHATOB: BAXKHEHIIME CTPOUTEIBHBIE MATEpHUAbI,
KOHCTPYKILIMOHHBIE MAaTEPHUAJIbI, KPACKH, CTEKJIO, KEpAMHKA, MaTE€pUalbl ISl SJIEKTPOHUKH,
HaHOMaTEpHUAaJIbl, OPTaHUYECKUE U MUHEPAJIbHBIE Y00OPEHUSI.

XuUMUS U 300pOBbE YEIOBEKA: MPABUJIA MCIOJIB30BAHMS JIEKAPCTBEHHBIX MPENApaToB,
npaBuiia 0€30MacHOTO UCIIOJIH30BAHUS MIPENApaToOB OBITOBON XUMHH B MTOBCETHEBHOMN KU3HHU.

MexnpenMeTHbIe CBSI3H.

Peanu3zanus MexxnpenMeTHbIX CBS3€l NMPU U3YUEHUHU O0IIe U HEOPraHUYECKON XUMUU
B 11 kiacce ocymiecTBisieTcsi 4epe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX



NOHATUH, TaK M TOHATUH, SBIAIOUIMXCA CUCTEMHBIMU Il OTIEIbHBIX HPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO01ire ecTeCTBEHHO-HAYYHbIE INMOHATHA: Hay4HbId (PakT, TMIIOTE3a, 3aKOH, TEOpHs,
aHaJI3, CHUHTE3, KilacCU(pUKauus, MEPUOJUYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT,
MOJEIUPOBAHNE, U3MEPEHUE, SBIICHUE.

®duznka: MaTepus, JHEPrusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HUOH, U30TOII,
PazoaKTUBHOCTb, MOJIEKYJIA, SHEPTETUUYECKUI ypPOBEHbB, BELLIECTBO, TEJI0, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, PU3NYECKUE BEIMUUHBI U €AMHULIBI UX U3MEPEHMUSI, CKOPOCTb.

buonorus: kieTka, opraHusM, JKOCHCTeMa, Oumocdepa, Makpo- U MHUKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE TTOPO/IBI, OJIE3HBIE HCKOMAEMBbIE, TOTLINBO, PECYPCHI.

TexHomorus:  XUMHUYECKass  IPOMBILUICHHOCTb,  METAJUIyprus, IPOU3BOJCTBO

CTPOUTCIIBbHBIX MaTcpHaJoB, CEJIbCKOXO031MCTBEHHOE IMpOU3BOACTBO, MUIIcCBas
IMPOMBIIIJIICHHOCTD, (I)apMaLIGBTI/I‘-IeCKaH IMPOMBIIIJICHHOCTB, IPOU3BOJCTBO KOCMCTHYCCKHX
npcraparTosB, IMPON3BOACTBO KOHCTPYKIMMOHHBIX MaTcpuaJosB, QJICKTPOHHAs

IMPOMBIIIJIICHHOCTH, HAHOTCXHOJIOTHUH.



I[INMTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA ITPOI'PAMMBI 110 XMMHUU HA
BA30BOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS OOYYarOIIMMUCS
IPOrpaMM CPEAHETO 00111ero 00pa3oBaHus (JIMYHOCTHBIM, METAIPEMETHBIM U MPEAMETHBIM ).
Hayuno-metoanueckoit OCHOBOHM i pa3pa0OTKHU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
IporpamMM CpeJIHETO 00IIero 00pa30BaHus SBJISAETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBETCTBHM C CHCTEMHO-IEITENBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeaMeTa «XUMHs» Ha YPOBHE CpPEIHEro OoOIIero oOpa3oBaHMs
BBIJICTICHBI CJIEAYIOIINE COCTABIAIOIIHE:

OCO3HaHUE 00YYaIIIMMHUCS POCCUICKON IpakJaHCKOW MAEHTUYHOCTU — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO;

HaJIM4KMe MOTUBALIMU K O0yUEHHUIO;

LEJICHANIPAaBICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUHN JIMYHOCTU HA OCHOBE KITFOUEBBIX
HEHHOCTEN ¥ HCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CITIOCOOHOCTH OOYYarOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH JI€STEIIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMUA YCTAHOBKAMH, NPUCYIIMMHU LEJIOCTHOM CHCTEME XHUMHYECKOTO
00pa3oBaHus;

HAJIMYUE TMPABOCO3HAHMS 3KOJOTHYECKONW KYJIbTYphl M CIIOCOOHOCTH CTaBUTh LIENU U
CTPOUTD KU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE PE3YyNbTAaThl OCBOCHUS MNpeaMeTa «XUMHUsSD» JTOCTUTAKOTCS B E€JUHCTBE
y4eOHOM M BOCIUTATEIBHOM [JEATETbHOCTH B COOTBETCTBUU C TyMaHUCTUUYECKHUMH,
COLIMOKYJIFTYPHBIMH, JyXOBHO-HPABCTBEHHBIMM LIEHHOCTSAMH W HJ€aJIaMH POCCUHCKOIO
TPaXTaHCKOTO OOIIECTBA, MPHUHATHIMU B OOIIECTBE HOPMAaMHU M TpaBUJIAMH IOBEICHHUS,
CHOCOOCTBYIOIIMMHU ~ TPOILIECCAM  CaMOIIO3HAHHWSA, CaMOpa3BUTUS UM  HPABCTBEHHOTO
CTAHOBJICHUS JIMYHOCTH O0YYarOIIUXCS.

JIM4HOCTHBIE PE3yAbTAThl OCBOEHUS MPEAMETA « XUMUSD) OTPAKAIOT CHOPMHUPOBAHHOCTh
OMbITa TO3HABATEIHHOW M MPAKTUYECKOW AESITENbHOCTH OOYYaoIIUXCs IO pean3aliu
IPUHSTHIX B OOILECTBE IIEHHOCTEH, B TOM YMCJIE B YACTH:

1) rpa:x1aHCKOr0 BOCIIMTAHMS:

OCO3HaHUs 00YUYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 0053aHHOCTEN, YBaKEHHUSI
K 3aKOHY U IIPaBOIOPSAAKY;

IPEACTABICHUS] O COLUMAJIBHBIX HOPMAax M MNpPaBWIAX MEKJIMYHOCTHBIX OTHOIICHWHA B
KOJUIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW [EATENbHOCTH TMPU CO3JAaHUM YUYEOHBIX
IPOEKTOB, PEIIEHWH Y4YE€OHBIX W IMIO3HABATENIbHBIX 3a7ay, BBIMIOJIHEHUH XUMHUYECKHUX
DKCIIEPUMEHTOB;

CHOCOOHOCTM TIOHMMAaTh W MPHUHUMATh MOTHBBI, HAMEPEHHS, JOTUKY U apTyMEHTHI
JIPYTUX IPU aHAIHU3€ PA3TUYHBIX BUJIOB YUeOHOI 1eATeIbHOCTH;

2) IATPHUOTUYECKOT0 BOCITUTAHHUSA



EHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY W HAYyYHOMY HACIEIUI0 OTECYECTBEHHOU
XUMUU;

YBaXKEHUS K IMPOIIECCY TBOPYECTBA B OOJACTU TEOPUHM M MPAKTUUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHUSI TOTO, YTO JOCTUKEHUSI HAYKU €CTh Pe3yJIbTaT JJIUTEIbHbBIX HAOIIOCHUH,
KPOIOTIUBBIX YKCIIEPUMEHTAIBHBIX IOUCKOB, TOCTOSIHHOT'O TPYAa YUEHBIX U MTPAKTUKOB;

MHTEpeca M TO3HABATEIbHBIX MOTHBOB B MOJYYEHHHM U MOCIEIYIOIIEM aHaIu3e
uH(}OpMAIUK O MEPEOBBIX JOCTUKEHUSIX COBPEMEHHOW OTEYECTBEHHOM XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIIGHMBATh CHUTYyalldd, CBSI3aHHBIC C XUMHUYECKUMH SIBIICHUSAMH, U
MPUHUMATh OCO3HAHHBIE PEUIEHUS, OPUCHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIIEHMBATH CBOE IMOBEJEHUE U MOCTYNKH CBOMX TOBApUILEH C MO3UIUHN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN ATUX MOCTYIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHMA ILIEHHOCTEH 370pOBOr0 M 0e30macHoOro odpasza >KM3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOUIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 37I0POBBIO;

coOJII0/IeHUs TIpaBJI 0€30MaCHOTO OOpaIlleHusl ¢ BEIIeCTBaMU B OBITY, TOBCEAHEBHOM
YKU3HU U B TPYAOBOM 1€ TEIHHOCTH;

MOHMMAHUSl LEHHOCTU TMPaBWI HHIAUBUIAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOIo
MOBEJCHUS B CUTYAIUAX, YITPOKAIOIIUX 3[I0POBBIO U )KU3HU JOJEH;

OCO3HAHUS MOCJEICTBUM M HENPUSITHS BPEAHBIX MPUBBIUEK (YIOTPEOIEHUST aTIKOroJs,
HApKOTUKOB, KypeHHUS1);

S) TpyaA0BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHON KOMIIETEHTHOCTH B Yy4EOHO-HCCIIEIOBATEIHCKON JIESITEIHHOCTH,
0OI1IECTBEHHO M0JIE3HOM, TBOPUECKOM U JPYTUX BUAAX JAESATEIbHOCTH;

YCTAHOBKM HAa AaKTUBHOE YYacTHE B pEUICHUU MPAKTUYECKUX 3a/ad COLMATbHON
HaIIPaBJIEHHOCTH (B paMKax CBOEro KJiacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY M3YUEeHHIO Mpodeccuil pa3iuyHOro poja, B TOM YHCIle Ha
OCHOBE ITPUMEHEHUS TPEIMETHBIX 3HAHUHU 110 XUMUHU;

YBaXXEHUS K TPY.y, JIIOISIM Tpy/a U pe3yibTaTaM TPyAOBOU JEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY MHIMBHIYalIbHOM TPAaeKTOPUU OOpa30oBaHUS,
Oymymerd mpodeccun W peanu3anid COOCTBEHHBIX JKM3HEHHBIX IUTAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMHH, HHTEPECOB U OTPEOHOCTEH 0011IeCTBA;

6) 3K0JI0rM4eCKOro0 BOCIIUTAHMS:

HKOJIOTMYECKHA  LEJIECOO00pa3HOro  OTHOUIEHUS K MpPUpPOje, KaK HCTOUHHUKY
CYIIIECTBOBaHUS )KM3HU Ha 3eMUI€;

MOHUMAHUSA  TJIOOAJTBHOTO  XapakTepa  OKOJIOTHUYECKMX  MpoOJjieM,  BIUSHUS
HYKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COUMATBHOM CPEAbL;

OCO3HAHUS HEOOXOAMMOCTH MCIOJIb30BAHUS JIOCTMOKEHUM XUMUU ISl PEIICHUS
BOIIPOCOB PAIIMOHAILHOTO MIPUPOIOTIOIB30BAHNUS;



aAKTHUBHOT'O HENPUATHUSA ACHUCTBUMN, NPUHOCAUIUX BPEl OKpPYKaroUIeH MPUPOIHOM Cpele,
yMEHUS IIPOTHO3UPOBATh HEeOIaronpusITHbIE JKOJIOTUYECKHUE IIOCJIEACTBUS
NPEANPUHUMAEMBIX IEUCTBUH U MPEIOTBPAIaTh UX;

HaJW4yusl Pa3BUTOTO 3KOJOTUYECKOTO MBIIUICHHS, 3KOJIOTMYECKOW KYJIbTYpPhl, ONBITA
JEATENIBHOCTH  JKOJIOTMYECKOM HAIIPaBJICHHOCTH, YMEHUs pPYKOBOACTBOBATbCS HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOW M COLMAIbHOW TMPAKTUKE, CIIOCOOHOCTU M YMEHHUS
aKTUBHO MPOTUBOCTOSTH UJCOJIOTHH XeMOpoOUH;

7) HEHHOCTH HAYYHOI'0 NTO3HAHUS:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHUKHY;

NOHMMAaHMA CleUM(UKN XUMUU KaK HayKH, OCO3HaHHs €€ poiu B (POpMHUpPOBAHUH
pallMOHANIBHOTO HAYYHOTO MBILIUICHUS, CO3/IaHUM LIEJIIOCTHOTO TMpEeACTaBiIeHUs 00
OKpYXKalollleM MHUPE KaK O €IWHCTBE MNPUPOABI U YEJIOBEKA, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTE! U peleHNH Mpo0IeM COXpaHEHHs MPUPOJHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B 0COOOM 3HAYMMOCTH XWUMHH JJII COBPEMEHHOW IHMBWIM3AIMU: B €€
T'YMaHUCTUYECKON HaNpaBICHHOCTU U BaXKHOW POJIM B CO3JaHUU HOBOM 0a3bl MaTepuanbHOU
KyJbTYpbI, pEUIEHUH TJI00aNbHBIX MPOOJeM YCTOWYMBOTO pAa3BUTHUSA 4YEJIOBEUECTBA —
CBIPbEBOM, HHEPreTUYECKOM, MHILEBOM M HSKOJOTUYECKOW O€30MacHOCTU, B Pa3BUTUU
MEIMIIMHBI, 00ECTIEYCHUH YCIOBUM YCHEIHOTO TPyJa U 3KOJIOTUYECKH KOM(POPTHON JKU3HU
Ka’kJIOro 4jIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: TMOHHMMAHHS CYIIHOCTH METOAOB ITO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIOIB30BATh MOJyYaeMble 3HAHUS
JUISL aHaliu3a W OOBSCHEHUs SIBIIGHUM OKPYXKAIOLIEro MHUpa U MPOUCXOIAIIUX B HEM
U3MEHEHUN, YMEHHS JenaTh OOOCHOBAaHHBIE 3aK/IIOYEHHUS Ha OCHOBE HAay4YHbIX (AaKTOB U
MMEIOIINXCA JAHHBIX C LEJIbI0 OJIYYEHHSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XMMHUYECKHE 3HAHUA JJIs PELIeHUS
po0JieM B pealibHbIX )KU3HEHHBIX CUTYAIMSIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHMIO M CaMOOOpPa30BAHHIO, K
AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM 01O XHMHH B COOTBETCTBUU C >KHU3HEHHBIMU
MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTAM TpyJa B pas3luyHbIX cdepax MNpoPpecCuoHAIbHON
NEATEIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHble pe3yJibTaTbl OCBOEHUSA y4eOHOro mpeamera «XuMHUs» Ha YpPOBHE
cpeaHero oduiero oOpa3oBaHus BKIIOYAIOT:

3Ha4YUMbIe I (OPMHUPOBAHUS MUPOBO33PEHUST O0OYHAIOMIMXCS MEKIUCIUIIIMHAPHbBIE
(MEXIIpeIMETHBIEC) OOIEHAaYUYHbIE TTOHATHSA, OTPAXKAIOUINE LEIOCTHOCTh HAYYHOM KapTHUHBI
MUpa U CHEHU(PUKY METOAOB MO3HAHUS, HUCIOIb3yEMbIX B €CTECTBEHHBIX HAayKax (MaTepws,
BEIIIECTBO, JHEPrUs, SIBJICHHUE, MPOIECC, CUCTeMa, HAay4HbIA (aKT, MPUHIUI, THUIIOTE3A,



3aKOHOMEPHOCTbh, 3aKOH, TEOPHs, UCCIICIOBaHNE, HAOIIOIeHNEe, U3MEPEHNE, YKCIIEPUMEHT U
apyrue);

YHUBEpCAJIbHbIE ~ y4eOHBbIE  JIeWCTBUS  (MMO3HABATEIbHBIE, KOMMYHUKATHBHBIC,
peryJIsITUBHBIE), oOecrneunBaromye (GopMupoBaHue (QPYHKIMOHAIBHOW TPAMOTHOCTH U
COIMATPHON KOMIIETCHIIMH O0YyYarOIIUXCS;

CIIOCOOHOCTh ~ OOYYAIOIIMXCS  HWCIOJIh30BaTh OCBOCHHBIC  MEKIUCIUTUIMHAPHBIC,
MUPOBO33PEHYECKUE 3HAHHWS W YHHBEpCaJbHbIE ydeOHbIE JCHCTBHS B IO3HABATEILHOU U
COLIMAJIbHOM MPAKTHUKE.

MeranpenMeTHbIE pe3yJbTaThl OTPaXXalOT OBJIAJICHHUE YHHBEPCAIbHBIMH YUE€OHBIMU
MO3HABaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICCTBUSMU.

OBJaeHne yHMBEPCATbHBIMHI YUeOHBIMH NMO3HABATEILHBIMHU JeHCTBUSIMH:

1) 0a3oBble JJOrHYecKHe TeMCTBUS:

CaMOCTOATENIBHO (hOPMYJIUPOBATh M aKTyaJIU3UPOBATh MNPOOJIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpEeNeNATh LU ACATENbHOCTH, 3ajJlaBasi MmapameTpbl U KPUTEPUU HX JOCTHKEHUS,
COOTHOCHUTH PE3yIbTaThl ACATEILHOCTU C TOCTABICHHBIMHU LIEJISIMU;

MCIO0JIb30BaTh MPU OCBOCHUU 3HAHWM MPUEMBI JOTMYECKOTO MBIILUICHUS — BBIACIATH
XapaKTEpHbIE TMPHU3HAKK TOHSATUA W YCTaHABJIMBAaTh HX B3aUMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIHUE MOHATHS JIJIs1 OOBICHEHUS OTACIBbHBIX ()aKTOB U SBJICHUN;

BBEIOMPATh OCHOBAHUS W KPUTECPUU JUIS KIACCU(PHUKAIMK BEIMIECTB U XUMHUYECKUX
peakuuii;

YCTaHaBJIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3U MEXK/Ty U3y4YaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKJEHHsI (MHIYKTHUBHbBIC, ICAYKTHUBHBIC, IO aHAJOTHUH),
BBIABJISITh  3aKOHOMEPHOCTM M TIPOTHBOPEYMSI B  pacCMaTPUBAEMBIX  SIBICHUSX,
(GhOopMyITUPOBATh BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSITH B IIPOIIECCE MTO3HAHUS, UCTIOJIb3YyEMbIE B XUMHUH CUMBOJIMYECKHE (3HAKOBBIC)
MOJIEH, TMPeoOpa30BbIBATh MOJIEIbHBIE MPEJICTABICHUS — XUMHUYECKHH 3HaK (CHMBOJI)
JIEMEHTa, XUMHUYecKas popMyIia, ypaBHEHHE XUMUYECKON PEaKITUH — ITPH PEIICHUH YIeOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSITh HA3BaHHBIE MOJICJIbHBIC MTPEICTABIICHUS
JUUIS1 BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUU.

2) 0a30BbIe MCCIIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAaMHU METOJ0B HAYYHOT'O MTO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIUIA;

dbopMynupoBaTh IENM W 3aJa4d WCCIICOBAHUS, WCIONH30BATh ITOCTABICHHBIC H
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KA4YECTBE WHCTPYMEHTA ITO3HAHUS U
OCHOBBI Il (POPMUPOBAHMS THUIIOTE3bl MO TMPOBEPKE MNPABUILHOCTH BBICKAa3bIBAEMBIX
CYXKJICHU;

BJIaJICTh HABBIKAMM CaMOCTOSITEJILHOTO IUIAHUPOBAHUSA M MPOBEACHUS YYEHUUECKUX
DKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh yMEHHUs HAaOMIOmaTh 3a XOJOM  IIpoliecca,
CaMOCTOSITEJIbHO TIPOTHO3UPOBATh €Tr0 pe3yJbTar, (OpMYIUpPOBaTh 00OOIIEHUS U BBIBOJIBI
OTHOCHUTEIBHO JIOCTOBEPHOCTU PE3YJbTATOB HCCIIEIOBAHMS, COCTABJISATH OOOCHOBAHHBIN
OTYET O MPOCIIAHHON padoTe;



npUOOpETaTh OMBIT YUYEHUUYECKOW MCCIEAOBATEIbCKOM M MPOEKTHOM JEATEIbHOCTH,
IPOSIBIISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY MOHMCKY METOJIOB PEIICHHUs
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOAOB ITO3HAHUS.

3) padoTa ¢c unopmanuei:

OPUEHTHPOBATHCS B PA3NUYHBIX HCTOYHMKAX HHpoOpManuu (HAYyYHO-TIOMYJIsIpHAS
JAUTEepaTypa XUMHYECKOIO COAEpXKaHMs, CIpaBOYHbIE MMOcoOus, pecypcbl HWHTepHera),
aHaIM3UpOBaTh MHGOPMAIMIO PA3TUYHBIX BUAOB M (GOPM MPEACTABICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUNBOCTH;

dbopMynupoBaTh 3alpOChl U MNPUMEHSTh PA3IMYHbIE METOJbI MPU TMOUCKE U OTOOpE
uHpOpMaIu1, HEOOXOAUMOM ISl BBIMOJIHEHHS yUeOHBIX 3a71a4 ONPEAeIEHHOTO TUTIA;

npUOOpPETaTh OMBIT UCIOIb30BAHUS HHPOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHIA
Y PA3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMANIbHYIO (GOpMY TpelcTaBlieHus WHGOpPMAIUU
(cxeMbl, rpauKH, JUarpaMmbl, TAOIUIIBI, PUCYHKHU U JIPYTHE);

UCIOJIb30BAaTh HAYYHBIH SI3BIK B KayeCTBE CpEICTBAa MpU paboTe ¢ XUMHUYECKOM
uHbOpMalMel: MPUMEHITh MEXIpEAMETHbIe ((PU3MYEeCKHe M MaTeMaTU4yecKue) 3HAKU U
CHUMBOJIBI, (hOpMYJIbI, a00pEeBUATYPbI, HOMEHKIATYPY;

UCIOJIB30BATh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

OgBiaeHne yHMBEPCAIbHBIMM KOMMYHMKATHBHBIMH JA¢HCTBUAMM:

3aJ1aBaTh BOIIPOCHI O CYIIECTBY 00CYkK1aeMOil TEMBbI B XO/i€ AHAIoTa 1/ UK IUCKYCCHUH,
BBICKA3bIBaTh HJIeU, (POPMYJIHPOBATH CBOM TMPEIIOKEHUS OTHOCUTENIBHO BBIMOJHEHUS
MPEJI0KEHHOM 3a1a4H;

BBICTYIIATh C IPE3EHTALMEN PE3YJIbTATOB NO3HABATEIBHON EATEIHOCTH, TOJyYEHHBIX
CaMOCTOSITEJIbBHO WJIM COBMECTHO CO CBEPCTHHUKAMH IPU BBINOJHEHUU XUMHUYECKOIO
HKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIIENIOBAHUIO CBOWMCTB M3y4aEeMbIX BEILIECTB,
peanu3aluy y4yeOHOro nmpoekTa u (opMyIMpOBaTh BBIBOJIBI MO pe3yjbTaTaM MPOBEAEHHBIX
UCCJIE0OBAHUM IMyTEM COTJIaCOBAHUS MO3UIIMN B X0/1€ 00CYKAEHUS 1 0OMEHAa MHEHUSMH.

OgByajieHUe YHHBEPCAJIBLHBIMH PeryJISTHBHBIMH IeHCTBUSMMU:

CaMOCTOSITEJIBHO IUIAHUPOBATh U OCYLIECTBIISITH CBOKO MTO3HABATEIBHYO JESTEIBHOCTD,
omnpenesnsisa e€ Leu U 3aJ1a4i, KOHTPOJIUPOBATh U 10 MEPEe HEOOXOAMMOCTH KOPPEKTUPOBATh
NpeAsiaraeMblil aJropuT™ JeHCTBUNA NIPU BBHITIOJIHEHUH YYEOHBIX U UCCIIEIOBATENbCKUX 3a]aY,
BBIOMpPATh HauboJiee A3PHEKTUBHBIN CIOCOO UX pEIIEHUs C YUYETOM MOJIYyYSHHSI HOBBIX 3HAHUHN
0 BEILIECTBaX U XMMUYECKUX PEaKIUIX;

OCYLIECTBJISATh CaMOKOHTPOJIb CBOEW JIEATEIbHOCTH Ha OCHOBE CaMOaHalu3a H
CaMOOLICHKH.

INPEJMETHBIE PE3YJIBTATbBI

10 KUIIACC

[IpeameTHbIE pe3yabTaThl OCBOEHUS Kypca « Oprannyeckasi XUMHs OTPasKaroT:
c(hOpMUPOBAHHOCTb MPEACTABICHUN O XHUMHUYECKOW COCTABISIONIEH €CTECTBEHHO-
HAy4YHOW KApTHUHBI MHUpA, POJM XMUMHUHM B MO3HAHUU SBJICHUM MPUPOJbI, B (POPMUPOBAHUU



MBIIUICHUS ¥ KYJbTYpPbl JTUYHOCTH, €€ (yHKIIMOHATHLHON TPaMOTHOCTH, HEOOXOMMMOW s
peIIeHnsT TPAKTHUYECKUX 3a7ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
310POBBIO M IPUPOJHOM CPELE;

BJIaJICHHE CUCTEMOM XMMMUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAOIINE
NOHATHUS (XUMUYECKUW DJIEMEHT, aTOM, »JJEKTPOHHAas 000JI0YKa aToMa, MOJIEKYJa,
BaJICHTHOCTh, DJJIEKTPOOTPHUIIATEIPHOCTh, XUMHUYECKas CBSI3b, CTPYKTypHas ¢dopmyia
(pa3BEépHyTass U COKpalléHHas), MOJIb, MOJISIPHAs Macca, MOJIIPHBIA OOBEM, YIJIEpOHBIN
ckeyieT, (QyHKUIMOHAJbHAs Tpymnmna, pagukal, U30MepHsi, U30MEPbl, TOMOJIOTHYECKUN P,
TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOA U a30TCOJAEPKALIUE COCAUHEHNS, MOHOMED, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSPHBIE COEIUHEHHUS); TEOPUM U 3aKOHBI (Teopus
CTpOEHUsI opraHuyeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpPaHEHHsS] MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XMMHUU; MHPOBO33PECHUYECKUE 3HAHUS, JIEKAIINE B
OCHOBE MTOHMMAaHUSI MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHUX SIBJICHUH, (PAKTOIOrM4YeCcKue
CBEJICHUSA O CBOWMCTBAX, COCTaBE, MOJYYCHHH M OE€30MaCHOM HCIIOB30BAHWN BaKHEHIIIHMX
OpPTraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOW JIEATETLHOCTH YETIOBEKA;

cOPMUPOBAHHOCTh YMEHHH  BBISBJISATh  XapakTEpPHbIC MPU3HAKH  TOHSITHUH,
YCTaHAaBIIMBATh UX B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIIHNE MOHATUS MPU ONKUCAHUU
COCTaBa, CTPOEHHUS U MPEBPALICHUI OPTaHUYECKUX COEAUHEHNN;

c(hOpMUPOBAHHOCTh YMEHHI HCTIONB30BaTh XUMUYECKYIO0 CUMBOJIUKY JIJISI COCTaBICHUS
MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON) (GOPMYT OpPTaHUYECKHUX
BEIIECTB W YPAaBHEHHM XHUMHUYECKMX pEaKUWH, W3rOTABIMBATH MOJEIA MOJEKYJ
OpPraHUYECKUX BEIIECTB ISl WIUTIOCTPALIMKA UX XUMUYECKOTO U POCTPAHCTBEHHOTO CTPOEHUS;

cOpMUPOBAHHOCTh ~ YMEHHM  yCTaHaBIMBAaTh  MNPUHAJICKHOCTb  U3YYEHHBIX
OpraHUYECKUX BEIIECTB 10 WX COCTaBYy M CTPOCHUIO K OMNPEACIEHHOMY KJIacCy/TpyIie
COCIMHEHU (yrneBoaopo/sl, KHUCJIOPOJI u a30TcoAepKaIue COEJIMHEHU,
BBICOKOMOJIEKYJIIDHbIE ~ COCIMHEHHMsI), JlaBaThb WM Ha3BaHHUs 10 CHUCTEMAaTUYECKON
Homenknatype (IUPAC), a Ttakxke NpUBOIUTH TPUBUAIBHBIE Ha3BaHUS OTIEIBHBIX
OpraHUYECKUX BEUIECTB (ITWICH, MPONIICH, alleTUICH, dTUWICHIJINKOJb, TIUIEPHH, (EHOI,
dbopmanbieru1, amneTanbIACTH, MypaBbUHAS KHCIIOTA, YKCYyCHas KHCIOTa, OJEHMHOBAs
KHCIIOTa, CTEAPUHOBAS KUCIIOTA, TIIF0K03a, PpyKTO3a, KpaxMal, MeJIi0103a, TIUIH);

c(hOpMUPOBAHHOCTh YMEHHMsSI ONPENENSATh BUAbl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COEIMHEHUSIX (OJMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSITH TIOJIOKCHHSI TEOPUU CTPOCHHS OPTraHUYCCKUX
BemecTB A. M. Bytneposa 1151 00bICHEHHS 3aBUCIMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepu3oBaTh COCTaB, CTPOCHHUE, (PU3UUECKHE U
XUMHAYECKUE CBOMCTBA THUIIMYHBIX IPEACTABUTEIEH pa3IMYHBIX KIACCOB OPraHUYECKUX
BeIeCTB (MeTaH, dTaH, STWICH, MPOMWICH, aneTuieH, Oyraauen-1,3, metunOyranueH-1,3,
O€H30J1, METaHOJI, PTAHOJI, 3TUJICHTJIMKOJb, TJIUIEPUH, (PEHOJI, alleTaabJAeTU l, MypaBbUHAS U
YKCyCHasi KHUCJOTBI, TJIIOKO3a, KpaxMmaj, UeJUIl0JI03a, AaMUHOYKCYCHas KHCIIOTa),
WJUTIOCTPUPOBATh TE€HETUYECKYIO CBA3b MEXIY HHMHU YPAaBHEHUSMH COOTBETCTBYIOLIMX
XUMUYECKUX PEAKIH C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;



chOpPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BATh HWCTOUYHUKU YIJIEBOJAOPOIHOIO CHIPHS
(HedTh, IPUPOIHBINA Ta3, yroJib), CIOCOOBl MX MEPepadOTKU U MPAKTHUECKOE MPUMEHEHHE
IPOAYKTOB NEPEPAOOTKH;

c(OpPMHUPOBAHHOCTh YMEHHUH NPOBOAUTH BBIUMCIECHHUS 0 XUMHYECKUM YPABHEHHSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BELIECTBA WM MPOAYKTA PEaKUUU MO U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEHIECTB WIH MMPOJYKTOB PEAKIIMH);

c(OpPMHUPOBAHHOCTh YMEHMH BIJIAJIETh CUCTEMOM 3HAHMH 00 OCHOBHBIX METOJAX
HAy4YHOT'O IIO3HAHUS, HCIIOJB3YEMbIX B XUMHUHU IPU H3YYEHUM BELIECTB U XUMHUYECKUX
ABJICHUI (HaONIOleHWEe, U3MEpPEHHE, SKCIIEPUMEHT, MOJAEIUPOBAHUE), HCIIOIb30BaTh
CUCTEMHBIE XUMUYECKHWE 3HAHUS Uil NPUHATHS PEIICHHH B KOHKPETHBIX JKU3HEHHBIX
CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(OpMHUPOBAHHOCTh YMEHHUM COOIIOAATH IPABUIIA IT0JI30BAHUS XMMUUECKOH MTOCYJI0N U
1abopaTopHbIM OOOpPYAOBAaHHMEM, a TakKe IMpaBwiIa OOpalleHHs C BELIECTBAMU B
COOTBETCTBUU C MHCTPYKIMSIMH I10 BBITIOJHEHHUIO JAOOPATOPHBIX XMMHUUECKUX OIIBITOB;

chOpPMHUPOBAHHOCTh YMEHHI TUIAHUPOBATh U BBINOJHATH XUMUYECKUN SKCIIEPUMEHT
(mpeBpalleHust OpraHMYeCKUX BELIECTB IPY HArPEBAHUU, [TOTYYEHUE STUIIEHA U U3YUYECHHE €T0
CBOICTB, Kaue€CTBEHHbBIC pEAKIMM OPraHMYECKUX BEILECTB, JAeHAaTypauus O€IKoB IpHU
HarpeBaHUM, LBETHbIE peakuuu OEIKOB) B COOTBETCTBUM C IpPaBUIaMHM TEXHUKU
0e30MmacHOCTH TMpH OOpallleHUH C BEIIeCTBAaMU U J1a0OpAaTOPHBIM 0OOPYIOBaHHUEM,
NPENCTaBIATh PE3yJbTaThl XUMHUYECKOTO HSKCIepUMeHTa B (opme 3amucu ypaBHEHHH
COOTBETCTBYIOIIMX peakIMi U (POpMYJIMPOBATH BBIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHUN KPUTUUYECKU aHAIU3UPOBATh XUMUYECKYIO UH(OpMaIHIO,
[OJIy4aeMyl0 M3 Pa3HbIX HMCTOYHHMKOB (CpeacTBa MaccoBod uHpopMauuu, VMHTEepHET H
APYTUX);

chOpPMHUPOBAHHOCTh YMEHUH COOJIOAATh MpaBMiIa SKOJIOTHMUECKH LEIecOo00pa3HOro
NOBE/ICHUS B OBITY U TPYJOBOW JEATEIBHOCTH B LIEJIAX COXPAHEHMsI CBOETO 3JI0POBbS U
OKpY>KaroIllel NpUpOIHON Cpe/ibl, 0CO3HABATh ONIACHOCTh BO3/1EUCTBHSI HA JKUBbIE OPTraHU3MBI
ONpeNeNEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cmbica nokazarens [1JIK, moscHsaTs Ha
npUMepax criocoObl YMEHBIICHHS ¥ IPEIOTBPALLEHHS UX BPEIHOTO BO3ACHCTBUS HA OPraHu3M
YEJI0BEKa,;

1U1s1 00y4YaroIUXCsl ¢ OFPAHUYEHHBIMU BO3MOXHOCTSIMU 37J0POBbS: YMEHUE NIPUMEHSTh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/AAX MO3HAHMS BEILIECTB U XUMUYECKUX SIBJICHUI;

JUISL CIIETIBIX W CIA0OBHUAAINIMX OOYYaOIIUXCSA: YMEHHE HCIOIb30BaTh pelbe(HO-
TOUCUHYIO cucTteMy obo3HaueHuit JI. bpaiins nns 3anucu xumudeckux Gopmy.

11 KIIACC

[IpeameTHble pe3ysibTaThl OCBOeHUSI Kypca «OOIas M HeopraHudecKas XUMUS)
OTPaXAaKoT:

c(OpPMHUPOBAHHOCTh MPEACTABICHUI: O XHWMHUYECKOM COCTaBISIONICH €CTECTBEHHO-
HAy4YHOW KApTHUHBI MHUPA, POJIM XWUMHUH B TO3HAHWUU SBJICHUA MPUPOJBI, B (POPMHUPOBAHUU
MBIIUICHUS ¥ KYJbTYpbl JTUYHOCTH, €€ (YyHKIIMOHATBHON IPaMOTHOCTH, HEOOXOAUMOW s



peleHus] MPAKTUYECKUX 3aJad U SKOJOTHYEeCKH OOOCHOBAHHOTO OTHOLICHUS K CBOEMY
3JI0POBBIO ¥ IPUPOIHOM CPEAE;

BJIAJICHUE CUCTEMOM XMMMUYECKHMX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJIArarOLIUE
HOHATHUS (XMUMUYECKUM AJIEMEHT, aTOM, U30TOI, S-, p-, d- IEKTpOHHBIE OpOUTAIN ATOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJI€HTHOCTH, 3JIEKTPOOTPHUIIATENIHOCTD, CTEICHb
OKHUCJIEHUS, XUMHUYECKas CBs3b (KOBAJCHTHAas, WOHHAs, MeETajuInyecKas, BOJOPOJHAas),
KpUCTAJUIMYECKass pEIIETKA, TUIBI XUMWYECKUX PpEaKlUi, pacTBOpP, JJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBL, MEKTPOIUTUIECKAS JUCCOLMALINS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XMMHMUYECKON  pEakluy, XHMHUYECKOE pPABHOBECHE); TEOpPUM U  3aKOHBI (Teopus
ANEKTPOJMTUYECKON Jucconnanuu, nepuonnuecknd 3akoH J[. WM. MenpeneeBa, 3akoH
COXpaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHHUs U NPEBPAILECHHS SHEPTUU MPU XUMHYECKHX
peakuusax), 3aKOHOMEPHOCTH, CUMBOJUYECKUM S3bIK XUMHUHM, MUPOBO33PEHUECKHUE 3HAHMUS,
JeXallue B OCHOBE IIOHMMAaHUS NPUYMHHOCTM M CHCTEMHOCTH XUMUYECKHUX SBJICHHUM,
(dakToloruueckue CBEIEHUSI O CBOMCTBaxX, COCTaBe, MOJYyYeHUHM U OE30MacHOM
UCIOJIb30BAHUN BAXHEMIIUX HEOPraHMYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NEeATETbHOCTH YEJIOBEKA;

COPMHUPOBAHHOCT ~ YMEHMM  BBIABIATH  XapaKTEpHbIE  IPU3HAKU  IOHATHI,
YCTaHaBJIMBATh UX B3aMMOCBS3b, UCIIOIB30BATh COOTBETCTBYIOIIME IIOHATHS MPU OMMCAHUU
HEOPraHWYECKHUX BEUIECTB U UX MPEBPAICHHIA;

c(hOpPMHUPOBAHHOCTh YMEHHI UCTIONIH30BaTh XUMUYECKYIO0 CUMBOJIUKY ISl COCTABJICHHUS
(opMyJ1 BEIIECTB U YPABHEHMH XMMHUYECKUX PEAKLIMN, CUCTEMATHUUYECKYIO HOMEHKJIATYpy
(IUPAC) u TpuBuajibHblE Ha3BaHUS OTJEIbHBIX HEOPraHWYECKUX BELIECTB (yrapHblil ras,
YTJIEKHUCIIBIM Ta3, aMMHUAK, raléHasl U3BeCTh, HEralIEHAsi U3BECTh, IUTHEBAs COMNA, MUPUT U
Apyrue);

chOpPMHUPOBAHHOCTh YMEHUH ONpENessiTh BaJC€HTHOCTh M CTENEHb OKUCICHUS
XUMHUYECKUX DJJIEMEHTOB B COCIMHEHMSX PAa3IMYHOIO COCTaBa, BUJ XUMHUYECKOW CBSA3U
(KOBaJICHTHAs1, MOHHASI, METAJUIMYECKAs], BOJIOPO/IHAS) B COEAMHEHUSX, TUIl KPUCTAININYECKON
pPEIETKM KOHKPETHOTO BELIECTBA (aTOMHAsl, MOJEKYJSPHAsl, WOHHAs, METaJNINYecKasi),
XapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCIUHEHUI;

chOpPMHUPOBAHHOCTh YMEHUH YCTAHABIMBATH MPUHAIIC)KHOCTh HEOPTaHUYECKUX
BELIECTB 10 UX COCTaBy K OINpPEAEIEHHOMY KIIacCy/TpyIle COeINHEHUH (IIPOCThIE BEILIECTBA
— METaJUIbl M1 HEMETAJIJIbl, OKCUbI, OCHOBAHUs, KUCIIOTHI, aM(pOTEpPHbIE THIPOKCHUIBI, COJIN);

cOpMHUPOBAHHOCTh YMEHHH PpAacKpbIBaTh CMBICH Mepuoandeckoro 3akona J[. U.
MenzeneeBa © JIEMOHCTPUPOBATH €ro CHCTEMATU3UPYIOIIYIO, OOBSCHUTEIBbHYIO U
IPOrHOCTUYECKYIO (PyHKLUU;

c(OpPMHUPOBAHHOCTh YMEHUH XapaKTEepHU30BaTh JJIEKTPOHHOE CTPOEHUE AaTOMOB
XUMHUYECKUX WIEMEHTOB 1—4 neprnonos Ileproamndeckoi cHCTEMbl XUMHYECKHUX 3JIEMEHTOB /I,
W. MenpaeneeBa, HCIONB3Ys MOHATHS «S-, P-, d-3IEKTPOHHBIE OPOUTAIINY, «IHEPTreTHUECKHE
YpOBHU», OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XHUMHMYECKUX 3JIEMEHTOB U HUX
COEIMHEHMH 110 nepruoaam U rpynnaM [lepuonuueckoi CHCTEMBl XUMUYECKUX JIEMEHTOB /.
N. Menneneena;



c(hOpMUPOBAHHOCTh YMEHUU XapakTEepPU30BaTh (OMHUCHIBATH) OOIIME XUMHYCCKHUE
CBOMCTBA HEOPraHUYECKUX BEILECTB PAa3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE
T€HETUYECKON CBSI3M MEXJy HEOPraHMYeCKMMH BEIIECTBAMH C TMOMOUIBIO YpaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

c(hOpPMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATh XUMUYECKUE PEAKLIUHU 110 PA3TUYHBIM
npu3HaKkaM (YUCIy M COCTaBy peardpyroluxX BEIIECTB, TEIUIOBOMY 3(dexTy peaxiuw,
U3MEHEHUIO CTEMEHEeW OKUCIEHUS DJIEMEHTOB, OOpPaTUMOCTH PpEAKIHUH, YYaCTHIO
KaTajau3aropa);

c(OPMUPOBAHHOCTh YMEHUN COCTABJSATH YPABHEHUS PEAKIMA pa3IUYHBIX THUIIOB,
MOJIHBIE U COKpAIIEHHBbIE ypaBHEHHUS PEaKIMil MOHHOTO OOMEHAa, yYWThIBasl YCJIOBHSA, MpPU
KOTOPBIX 3TU PEAKUUU UAYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOJUTH PEAKIIUU, MOATBEPHKAAIOIINE KaueCTBEHHbBIN
COCTaB pA3JIMYHBIX HEOPraHMYECKUX BEILECTB, PACIO3HABATh OIBITHBIM IYyTEM HOHBI,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BELIECTB;

c(hOpMHUPOBAHHOCTH YMEHUI packpbIBaTh CYILIHOCTb OKHUCITUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS D3JEKTPOHHOTO OajlaHca 3TUX
peakuuii;

c(hOpMUPOBAHHOCTh YMEHUHN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOW pEeaKIuu
OT Pa3NUYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMHUUYECKOIO PaBHOBECHS B 3aBUCHMOCTH OT
BHeIHero Bo3aeicTeus (mpuniun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHMH XapaKTepU30BaTh XMMHYECKHE MPOIIECCHI, JeXKallue B
OCHOBE  MPOMBIIUICEHHOTO  TOJYYEHUSI CEpHOM  KUCIOThI, aMMuaka, a  TakKke
c(hOpMUPOBAHHOCTh TPEJICTABICHUNH OO0 OOLMX HAYYHBIX NPUHIMIAX W 3KOJOTMYECKHX
npobseMax XUMHUYECKOTO MTPOU3BOICTBA;

chOpPMHUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIYUCICHUS C HCIOJIB30BAHHEM MOHSITUS
«MaccoBasi J0Jisl BEIIeCTBa B PacTBOPE», OObEMHBIX OTHOIICHHHM Ta30B MPU XUMUYECKUX
peaklmsIX, MacChl BEIIECTBA WIIM 00bEMA ra30B M0 U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCE
WK 00bEMY OJTHOTO M3 yYaCTBYIOUIMX B PEAKIIMU BEILIECTB, TEIIOBOro 3(deKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MacChl BELIECTB, IPEBPALIEHUS U COXPAHEHUSI SHEPIUU;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIaTh TIPaBMJIa MOJIb30BAHUS XUMHYECKOU TTOCYI0N U
7a00paTOpHBIM  000pY/IOBaHMEM, a TakKe TMpaBwia oOpalleHus C BellecTBaMH B
COOTBETCTBUM C MHCTPYKIMSIMH 1O BBITIOJIHEHUIO JTA00OPATOPHBIX XUMUYECKUX OIBITOB;

chOpPMHUPOBAHHOCTh YMEHHI TUIAHUPOBATh U BBIMOJHATH XUMUYECKUN SKCIIEPUMEHT
(pa3noxeHue MepoKcHa BOAOPOJA B NPUCYTCTBHM KaTald3aTopa, OIPEAEIIEHUE CPEIbl
pPacTBOPOB BEUIECTB C IOMOINBI0 YHUBEPCAIBHOIO MHIMKATOPA, BIMUSHUE Pa3IUYHBIX
(baKTOpOB Ha CKOPOCTh XMMHUYECKON pEaKIUu, peakliud MOHHOTO OOMEHa, KauyeCTBEHHbIE
peakuuu Ha cyinbdar-, KapOOHaT- W XJIOPUA-AHHOHBI, HA KAaTHOH aMMOHHS, pEIlEeHUE
IKCMIEPUMEHTAJIbHBIX 3adad Mo Temam «Metamibs» u «Hemerannsl») B COOTBETCTBHH C
npaBWJIaMd TEXHUKH O€30MacHOCTH TpH OOpalleHHH C BElECTBAMU M J1aOOpaTOPHBIM
000pyI0BaHMEM, MPEJCTABIATh PE3yIbTaThl XMMHUUECKOTO IKCIIEpUMEHTa B (popMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX pPEAKIUA U (GOPMYJIUPOBATH BBIBOJBI HA OCHOBE 3THX
pe3yIbTaTOB;



c(hOpMUPOBAHHOCTh YMEHUN KPUTUUYECKU aHATU3UPOBATH XUMHUYECKYIO0 MH(HOPMAIIHIO,
MOJTy4aeMyi0 W3 Pa3HbIX MCTOYHUKOB (CpEICTBAa MAcCOBOM KOMMYHHKanuu, MHTEpHET U
APYTUX);

chOpPMHPOBAHHOCTh YMEHUH COOJIOAATh MpaBWJIa SKOJOTHYECKH IEIeco00pa3HOro
MOBEJICHUSI B OBITY W TPYIOBOW ACATEIHHOCTH B IENAX COXPAHCHHS] CBOETO 37I0OPOBBSI U
OKPY KaloIel MPUPOTHOU CPEJIbl, 0CO3HABATH OMMACHOCTh BO3ICHCTBUS HA KUBBIC OPTaHIU3MBbI
omnpeeNEéHHBIX BEIIECTB, MTOHUMAas cMbICI mokaszarens [1JIK, moscHITh Ha mpuMepax CrocoObI
YMEHBIIICHHUS ¥ MPEAOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS HA OPraHU3M YEIIOBEKA;

TSI 00YYAOIINXCS C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 37J0POBBSI: YMEHHUE MTPUMEHSTh
3HaHHSI 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECCKUX SIBJICHU;

JUIS. CIIETIBIX W CIA0OBHAAINIMX OOYYarOIIUXCSA: YMEHHE HCIOIb30BaTh pelbe(HO-
TOUYCUHYIO cucTeMy obo3HaueHui JI. bpaiins nis 3amucu Xxumudeckux Gopmyo.
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