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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOiiero oOpa3oBaHUs
pa3zpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MTPOrpaMMbl CpEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM craHmapre COO, c¢ yu€tom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHuzauusx Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNOXkeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
®enepanuu Ha niepuona a0 2025 roma» (Pacmopsixenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K ONPENEIICHUIO
oOwielt crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0YYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» aig 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIH
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHUs, Pe3ylbTaToOB OOyuYeHUs U TpPeOOBAHMHW K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMUYECKOE oOpazoBaHue, MOJIy4aeMOe BBIITYCKHUKAMH
00111e00pa30BaTeIbHON  OpraHu3allii, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPObI, (OPMUPOBAHUS MUPOBO33PEHUSI U 00IEH KYIbTYPhI
YelloBeKa, a TakKKe OSKOJOTHYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3oBaHus CPeACTBAMHU y4eOHOTO
npeaMeTra «XUMHUSD», COJIEp)KaHUE M TOCTPOCHHE KOTOPOro OIpPEAENICHbl B
nporpaMme N0 XMMHUU € Y4E€TOM CHEeUU(PUKA HAYKd XUMUHU, €€ 3HAYCHHUS B
MO3HAHWU TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1eneldl M NPUHLMUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopaszoBanus B Poccuiickoit deneparym.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coOylo poyib B
COBPEMEHHOW IUBWJIM3AIMKU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJICTABIEHUS 00 OKpY>KAIOIIEM MHUpE KaK O €AHHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYeTCs B XMMHUHM Ha OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMEHEHHUS.

TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYPbI, HEOOXOUMBIM yCIOBUEM YCIIEUTHOTO
Tpyda M XKHU3HU Kaxaoro uieHa oOmiectBa. CoBpeMeHHas XHMHA KaK Hayka
CO3MJATENIbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMH HallpaBJicHA HA pEUIeHUe
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBS.

B cooTBercTBHM C OOIIMMHU MENSIMH U TMPUHIUIAMU CPETHEro OOIIETro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3YyYEHHUs1) OPUEHTHUPOBAHO MPEUMYIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYK0 UM JJis  BBIPA0OTKM  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIIEIIHOTO BKJIKYEHUA B JKU3Hb COLMYyMa, NPOJOJLKCHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTSAX, HE CBSI3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsomiuMu  nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COZEpaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HAHWM MO HEOPraHWYECKOW XMMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMUH) U
OpraHn4YecKOu XumMuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUH
npeaMeTra oO€ecleyuBaeT BO3MOXXHOCTh PAaCCMOTPEHHUS BCEr0 MHOI000pa3ust
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas Xumus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOIO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U 00yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMMHHM BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHNN, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKMX M  DJIEKTPOHHBIX
MpeACTaBICHU O CcTpoeHun BemlecTB. CBefeHUs 00 H3ydaeMblIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHndeckod XUMHM TMOJY4YarOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMHUUYECKON PEAKIIUH.

[lonq HOBBIM YyrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUYECKH MaTepuan H (aKTOJIOTHMUECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHu4eckas



XUMUS» O0YyJaromuMCs TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOIO0JIOTHYECKUX TO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
o0o011aromel 10 00BACHSIONICH U MPOTHO3UPYIOIEH.

Envnas cucrema 3HaHMM O BOXXHEWIIHNX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUH, a TAKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIEMEHTAMH COJICPKAHUS, HMMEIOIIUMHU KYJIbTYpOJIOTUUECKUNA W TMPUKIIATHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT TOHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIHLHON W MPAKTHYECKOU
JESATEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IMPOIIECCY
TBOpYECTBA B 00JIACTU TECOPUM W MPAKTUYECKUX MPUIOKEHUN XUMHH, TOMOTaroT
BBIITYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOJjieMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKH OCMBICIMBATH MH(MOpPMALUIO U
NPUMEHITh €€ JUIsl TIOMOJIHEHHWS 3HAHUM, pEIICHUS WHTEIUJICKTYalbHBIX U
HKCIIEPUMEHTAIbHBIX UCCIIEI0BATENbCKHUX 3a/1ad. B 1ieinoM cojepxanue yueOHOro
npeaMera «XHUMHS» ~ JAaHHOTO  YpOBHS  W3YyYEHUS  OPHUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YalOIIMXCSI MHUPOBO33PEHUYECKONM OCHOBBI JUISI TOHUMAHUS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOTO U
OpraHUYeCKOTr0 MHUpa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTPOCHHEM, TIO3HABAEMOCTh MPUPOJHBIX SIBICHUNA IMYTEM DKCIEPUMEHTa U
pelieHrs TPOTUBOPEUYMM MEXAy HOBBIMU (akKTaMd UM TEOPETUUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU IKOJIOTUUECKHUX MpoOieM, a
TakKe MpoOJeM COepeKEHUsT IHEPTETUIECKUX PECYPCOB, CHIPHSI, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
OoOy4Yaromuxcsi MPUHATHIC MNPOrpaMMON MO XMMHUHU TOJXOMAbl K OIpPEIeICHUIO
COJIEp’)KaHMsl M TIOCTPOCHUSI MpeaMeTa MpeaycMaTpuBalOT (OpMUPOBAHUE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUNA, UMEKOIIUX 0a30BO€ 3HAYEHUE IS
pa3TUYHBIX BHJIOB JICSITCIIBHOCTH: peIICHUs MpoOJieM, TIOWCKa, aHaiu3a u
00paboTku MHGOpPMAIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMBITa IPAKTUICCKOM
U HCCIIEN0BATENbCKONM JEATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE€ MECTO B IO3HAHUU
XUMHH.

B mpakTtuke mnpenogaBaHusi XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE cpeiHero odiiero oopa3oBaHusi, P ONPEICICHUH
COJIEPKATEJIbHONW XapaKTepUCTUKU LIeJIed H3y4YeHHUs TpeAMeTa HalpaBICHHUEM
MEePBOCTENICHHOW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU



JESTEIIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyNbTypbl. C
METOJAMYECKOW TOYKH 3PEHUSI TAaKOM MOJXO0J K OMpPEACNICHUIO IeNied H3ydyeHUus
MpeMETa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU IEJIAMH H3Y4YCHHS IpeaAMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaKk  Ba)KHEHUIICH
COCTABIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOpPOH
JeKaT KIIOYEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AX MO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiui, HEOOXOJUMBIX IS MPUOOpPETEHHS
YMEHUN OpPHUEHTHUPOBATHCS B MHUPE BEIICCTB M XUMHUYCCKUX SIBICHHM,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTUUECKOMN U MOBCETHEBHOM JKU3HH,

e pPa3BUTUE YMEHUH U CIIOCOOOB EATEIBLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUII
0e301acHOro OOpaIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTum, copeprkaTenbHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4eHHUs
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpernoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHAETCA  MPeArnoYTeHHE
MPAKTUYECKONH KOMIIOHEHTE COJEp>KaHUS OOYy4YeHUs, OPUEHTHUPOBAHHOW Ha
MOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTEIbHON OpraHMu3aliy, BIAJCIOIIET0 HE
HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHUSIMHA aKTUBHOTO TOJIYYCHHS 3HAHUN U NMPUMEHEHHUS UX B PEAbHOW >KU3HU
JUTSL pEIICHUS TPAKTUUECKHUX 3a71ad.

B cBs3u ¢ 3TUM mpu HW3YYEHHH TMpeaMeTa «XUMHsS) TOMHHHPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TaKKe 1SN U 3aauH, KakK:

amanTanys 00y4arolmuXCsl K YCIOBHSIM JUHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY HPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBS3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYarONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCAaTbHOE 3HAUEHUE I Pa3jINYHBIX BHIOB
NeSATEeTLHOCTH: PEIIeHHs MpoOJeM, MOMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX Ui NPUOOPETEHHs OIbITa JAEATEIbHOCTH, KOTOpas 3aHHUMaeT



BaXHO€ MECTO B T[IO3HAHWM XHMHH, a TaKXKe I OLEHKH C MO3UIUI
DKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MMPUPOIAHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPHUOOPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JIA MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAITMH XUMHUYECKOTO COIeP KaHNUS,

dbopMUpOBaHUE U PA3BUTHE Y O0YUAIONIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHHS, HAOII0IaTeIIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUWE Yy oOOydaroumxcss YOeXIEHHOCTH B T'YMaHUCTUYECKOU
HANPaBIEHHOCTH XUMHUHU, €€ BAXXHOW PONM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMoOHATBHOTO MPUPOIONIONB30BaHNS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUSl MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJIE U CBOEMY 3/I0pPOBbIO, a TAK)KE NPUOOpPETEHHs OIbITa
UCIIOJIb30BAaHUSl TOJIyYEHHBIX 3HAHUM A NPUHATHS TPAMOTHBIX PELICHUH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM mnnaHe cpenHero oOmiero oOpa3oBaHUsA MpeaMET «XUMUS»
0a30BOT0 YpOBHS BXOAWT B COCTaB MpeaMeTHOU obnactu «EcTecTBeHHO-HAy4YHBIC
IPEIMETHD».

OO111ee uncIo 4acoB, OTBEAEHHBIX JIJISl U3YUCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomero oopazoBaHus, cocrabiseT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B Heziento), B 11 kinacce — 34 yaca (1 yac B Heemto).



COAEPXKXAHUE OBYUEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHn4YecKOr XUMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
MOJIYy4YEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpOEHUsS OpPraHUYECKUX
coequHennit A. M. BytnepoBa, e€ ocHOBHbIE MOJI0KeHUA. CTPYKTYpHBIE (POPMYIIBI
OpraHMYeCcKUX BemecTB. [omojorus, u30Mepus. XUMUYECKas CBS3b B
OpraHUYECKUX COCIUHEHUSX — OAUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienue o kiaccU(pUKaluMu opraHudeckux BemiectB. HomeHkiatypa
OpPraHUYECKUX COEAMHEHUN (cucreMaruyeckas) W TPUBUAIbHBIC HAa3BaHUS
BaKHEUIINX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
O3HAKOMJIEHHME C O00pa3uaMu OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ] OpPraHUYECKUX BEUIECTB, HAOIIOJEHUE U
OMHCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILCHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IJI1aBJIeHHEe, OOYTJIMBAaHUE U TOPEHUE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHW psAA. MeTaH W 3TaH —
npocTeillline NpPEeACTaBUTENN alKaHOB: (PU3WYECKME U XHMHUYECKHE CBOMCTBA
(peakiuu 3amMelleHus] U TOPEHUs), HAxXOXXIEHUE B TMPUPOJE, MOJIyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
OpocTeiiline NPEeACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMHUYECKHE CBOMCTBA
(peakuuMy THIPUPOBAHUS, TaJOTEHUPOBAHUS, TUIApATALMU, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmnOytaguen-1,3: cTpoeHue, BakKHEHIINE
XUMUYECKUE CBOMCTBa (peakuusi nojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHM psifi. ALIeTHIIEH
— TpPOCTEHIIMKA TMPEACTaBUTENIb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMHUYECKHE CBOMCTBA (pEaKkLMH T'MAPUPOBAHUS, FaJOr€HUPOBAHUS, THAPATALNH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apensl. benzoin: cocra, crpoeHue, (pu3NYecKue M XUMHUYECKHE CBOMCTBa
(peakiu rajoreHUpOBaHUSI U HUTPOBAHUS), MOJYYEHUE U MpUMEHEeHue. Toayon:



cocmae, cmpoeHue,  Quauyeckue U  XuUMuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NOAyYeHue u npumeHnenue. TOKCUYHOCTb
apeHoB. ['eHeTMYeckas CBsI3b MEXIy YIVIEBOJOPOJAAMH, NPHHAMICKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYTHBIE
HedTsaHbpie Ta3pl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepadoTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), mupoau3. [IpomykTel
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIILUICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M HX IPEBpAIICHUIL:
O3HaKOMJIEHHME C o0pa3lamMu IUIacTMacCc, KaydyKOB M pE3UHBI, KOJUIEKIUH
«Heptp» u  «Yromp», MOAENMPOBAHUME  MOJIEKYJ  YIIEBOJAOPOAOB U
raJOreHONMPOU3BOJHBIX, MTPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA
Y U3yYEHHE €TO CBOWCTB.

PacuétHble 3anaumn.

Boluncienuss 1mo ypaBHEHHMIO XHMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEHIECTBA WM MPOAYKTA PEAKUUU MO U3BECTHBIM MacCCe,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKIIUH).

Kucsopoacoaep:kamue opranndeckue coeJMHeHust

[IpenenpHble OMHOATOMHBIE CHHUPTHI. MeETaHOJN M OSTAaHOJ: CTPOCHHUE,
dbu3nyeckue M XUMHUYECKHE CBOMCTBA (peakiud C AaKTUBHBIMU METaUlaMH,
rajJloreHOBOJIOPOJIaMU, TOpPEHHE), NpUMEHEHUE. BOIOpOJHBIE CBS3U MEXIY
MOJIEKyJIaMU CIUPTOB. J[lelicTBUE MeTaHOa U ATAHOJIA HA OPTraHU3M YEJIOBEKa.

MHoOroatoMHble  COMPTHl. OJTWICHIJUKOIb W  TIHIEPHH: CTPOCHHE,
buznueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO MICIOYHBIMU
MeTaJUlaMH, KadeCTBEHHasi PeakilMs Ha MHOTOATOMHBIE crupThl). JleiicTBUe Ha
opraHu3M 4enoBeka. [[pumeHeHre riaunepruHa u STUICHTJIMKOIIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3WYECKMEe W XHUMHYECKHUE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnerubl U kKemowuwvl. DopMmanbierus, —amneTanbACTUN:  CTPOECHUE,
bu3nYecKkue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIINN), TIOJIyYEeHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeJebHbICE KApOOHOBBIE KHUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCJIOTHI: CTpoeHue, (hU3nYecKrue U XMMHUYECKUEe CBOWCTBA (CBOMCTBA,
oO1ue JJis Kjacca KUCJIOT, peakiusl dTepudUKalnm), moaydeHrue u MpuMeHECHHE.
CreapuHOBasi M OJICMHOBAsE KHUCJIOTHI KaK MPEJACTABUTEIM BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJTHM BBICIIIUX KapOOHOBBIX KHUCIIOT, KX MOIOIIEE ICHCTBHE.



Crnoxuple 3(QUpbl Kak TMPOU3BOJAHBIE KAapOOHOBBIX KHCIOT. ['maponu3
cl10kHbIX 3¢upoB. XKupsl. 'uaponus xupos. [lpumenenue xupos. buonoruueckas
POJIb JKUPOB.

VYrineBoabl:  cocraB, KilacCU(HUKanus — YIJIEBOAOB  (MOHO-, JHU- H
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
ruapokcuaom Meau(Il), okucnenne ammuadyHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B MPUPOJE, MPUMEHEHUE,
ounonoruueckas poib. otocunTe3. pykTo3a Kak U30MEP IIIFOKO3BI.

Kpaxman u nemnono3a Kak NpupoaHele nmosuMepbl. CTpoeHue Kpaxmaina Hu
Hewnoso3bl.  PU3NYEeCKUEe W XHMHYECKHE CBOMCTBAa Kpaxmaja (THAPOJIH3,
KAueCTBEHHAsI PEAKIIHS C HOJIOM).

OKCHEPUMEHTAIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB W HUX MPEBpAIICHUI:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUE€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCJIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHbIX CHUPTOB (B3aUMOJCHCTBUE TIJIMLEPUHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(Il), B3ammopeicTBHE Kpaxmalia C HOJIOM),
IIPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnbie 3anaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcoaeprkalye OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMyeckue coeauHeHus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe IimuuHa). buonormyeckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHas,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M MUX IPEBPALLCHUN:
HAOJII0/ICHUE U ONMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JI€HATYpalus OelIKOB MPH
HarpeBaHuM, LIBETHbIE pEaKLUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUS]

OCHOBHBIE TMOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEIMHEHHA —
MOJINMEPU3ALUS U MOJUKOHIEHCALUS.



OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLECHUIA:
O3HAKOMJIEHHE C 0o0Opa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanusanus MeXIpEeIMETHBIX CBA3EH IPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO LUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccu(ukaius, nepuoaudHOCTh, HAOIIOICHHE,
U3MEPEHHUE, DKCIIEPUMEHT, MOJIEIIUPOBAHMUE.

®duzuka: MmaTepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HSHEPreTUYECKUN ypOBEHb, BEIIECTBO, TElIO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YIJIEBOJBI, JKUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HBIE UCKOMAeMbl€, TOILUIMBO,
pECypCHI.

TexHonorus: MNHILEBbIE MNPOAYKTH, OCHOBBI PAlMOHAIBHOIO MUTaHUS,
MOIOLIUE CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUUYECKHE MpenapaThl, MaTepHalIbl U3
UCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYeCKHil 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAs
000JI0uKa. DHEpPreTuueckue ypoBHH, MOAYPOBHU. ATOMHBIE opOutaiu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeiesieHusl JIEKTPOHOB MO OpOUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. IINEKTPOHHAS KOH(PUTYpAITUs AaTOMOB.

ITepuonnueckuii 3akoH u Ilepuognueckas cucreMa XMMHUYECKUX BJIEMEHTOB
. . MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepuoguyeckoil cucTeMbl
xumudeckux sneMmeHToB . M. MeHaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX U CIOKHBIX BEIIECTB IO TPYIIaM H TEPHOJAM.
3HadyeHHe NMePUOINYECKOro 3aKOHa B PA3BUTHUU HAYKHU.



CrpoeHue BeliecTBa. XUMHUYECKass CBSI3b. BuAbl XHUMUYECKOW CBSI3U
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, UOHHAs, MeTauindyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). BomopomHas cBsizb. BalleHTHOCTh. DNEKTPOOTPULIATENHLHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJIpHOTO UM HEMOJICKYJSIPHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHWYECKNX BeIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuud. Kimaccupukanuss — XMMHYECKMX — peakluil B
HEOPraHUYECKOW M OPraHUYECKOW XHWMHUHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPaHEHUs U IIPEBPALLCHUS SJHEPTUM TP XUMUUECKUX PEAKLIUSAX.

CKOpoCTh peakiuu, e€ 3aBUCUMOCTh OT pas3iudHbIX (pakTopoB. OOpaTUMBIC
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

DnekTposauTuueckas nuccounarus. CuiabHbIe U cliadblie IekTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTpAJIbHA, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabaui «Ileproguyeckas cucrema XuMudeckux sjaeMentos 1. U.
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HaOJIIOJCHUE U
OIMMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MTEPOKCUIA
BOJIOPOJa B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKUMH HOHHOrO oOMeHa),
MPOBEJICHNUE TPAKTUUECKON paboThl «BiusHue pa3iuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM.

PacuérHble 3anaumn.

Pacuétel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXHUMHUYECKAE PACUEThI, PACUEThl C HCIOJB30BAHUEM ITOHATHUS «MACCOBasI
JIOJIs1 BEIIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilonoxkenne HemetaiuioB B llepuogumueckoi  cucreme
xuMuueckux djeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOEHHS aTOMOB.



du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETANIOB (HA MpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dbocdhopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUNH  (OKCHJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHNE BAXKHENIIIMX HEMETAJUIOB U UX COCINHEHUM.

Meramnel. Ilonoxenne meramnoB B [leproanueckoil cucreMe XUMHUYECKUX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JIOYEK
aToMoB MeTtayuioB. O6mme usnyeckue cBoicTBa MetauioB. CIUiaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI PSJT HAMIPSYKEHU METAIIOB.

XWMHUYECKHE CBOMCTBA BaKHEWIIMX METAUIOB (HATPHUH, KaWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue cnocoObl nomydeHus: MetauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUs BEIIECTB U X IMPEBpaILCHUI:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAJUIOB, PELICHUE
HKCIIEPUMEHTAIbHBIX 3aja4, HAOJIOJEHWE U OIKMCAHUE JIEMOHCTPAI[MOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PACTBOpaAMU
KHUCJIOT U LIEJI0Yei, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

Pacuérnbie 3anaun.

Pacuérpl mMaccel BelecTBa WU 00bEMA ra3oB MO WU3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OTHO
Y3 BEILLIECTB UMEET NPUMECH.

XuMHuS M KM3Hb

Ponp xuMum B oOecrieyeHUH 3KOJOTHYECKOM, SHEPreTHYECKON U IHIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAaX IO3HAHUS
BEIIIECTB U XUMUYECKUX PEaAKIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIIAX  TPOMBIIIICHHOTO
MOJTYYEHHUS BAXKHEUIIIUX BEILIECTB.

UenoBek B MHpE BELIECTB U MATEpPUANIOB: BAXKHEHUIINE CTPOUTEIbHBIE
MaTepualibl, KOHCTPYKIMOHHbIE MAaTEepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualbl JJIsl 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE W MHUHEPAJIbHbIC
yaoOpeHus.

XuMHST U 3I0pOBBE YEJIOBEKA: MpaBWJIA HCMOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B MIOBCEIHEBHOW JKU3HMU.

MexnpenMeTHsIe CBSI3H.



Peanuzamust  MeXnOpeaMETHBIX  CBsi3ed Npu  HM3yYeHUM  oOwmed u
HEOpraHnyeckoil xumuu B 11 Kitacce oCyIIeCTBIISETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W MOHATHM, SBISIIOIIMXCS
CUCTEMHBIMU JIJIS1 OTAEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOTO LIMKIIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TMOHATHSA: HAYYHBIA (DaKT, TMIIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKALMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHE, SBICHHE.

®dusznka: MaTepHsi, SHEPIus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paAMOAKTUBHOCTb, MOJIEKYJIA, SHEPT€TUUECKUI YPOBEHb, BELIECTBO, TEJIO,
00BEM, arperaTHoOe€ COCTOSIHME BEIECTBA, (DU3MUECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHHUs, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, S3KOCHCTeMa, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OPTaHU3ME.

['eorpadusi: MuHepasnbl, TOpHbIE MOPOJIbI, MOJIE3HBIE UCKONAEMBbIE, TOILIUBO,
pecypcsl.

TexHonorus: XMMHUYECKasi NMPOMBIIIIEHHOCTb, METAJUTyprus, IPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHAIOB, CEJIBCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, ITHILEBAS
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKas  MPOMBIIIICHHOCTb,  MPOU3BOACTBO
KOCMETUYECKHX IpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHUAJIOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUU.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K PE3yJIbTaTaM OCBOCHHS
OOyYarOMIMMHUCS TPOTPAMM CpPEIHEro oO0mmero o0pa3oBaHus (JUIYHOCTHBIM,
METamnpeMETHBIM H TpeaMeTHbIM). HaydHo-meTomuveckold OCHOBOM  AJis
pa3paboTKu IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS NIpeaMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HIACHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOIIPEICTICHUIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOE€XKIEHUN JTMUYHOCTH HAa OCHOBE
KJIIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYyYarolUXcs PYKOBOJCTBOBAaTbCS B CBOEH
JESITEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, MPHUCYIIUMH I[€I0CTHON
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIMYUE TMPABOCO3HAHUS SKOJIOTHUECKON KYIbTYPhl U CIIOCOOHOCTH CTaBHUTH
LEJU U CTPOUTDH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHMS IMpeaMeTa «XHUMHsD) JOCTHTaloTCsi B
€IMHCTBE Y4YeOHOM M BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTHUYECKUMH, COLIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU
U HaeaJaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBA, MPUHATHIMU B OOUIECTBE
HOpMaMud W  TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  TpoleccaM
CaMOIIO3HAHUS, CAMOPAa3BUTUSI W HPABCTBEHHOTO CTAHOBJICHHS JUYHOCTH
o0y4Jarommxcs.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS IMpeaMeTa «XHUMHUS» OTPakaroT
C(OPMUPOBAHHOCTh ONBITA TO3HABATENBHOM H MPAKTHUYECKON NEATEIbHOCTU
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YaCTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YJArOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)XECHHUS K 3aKOHY U MPABOTIOPSIKY;



NPEACTABICHUS] O COLMAIBHBIX HOPMax M MpaBUIaX MEXIMYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JIEATEIbHOCTH TIPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHUMAaTh M MPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apTryMEHTHI IPYTUX IPU aHAIHU3E PAa3TUYHBIX BUJIOB YIEOHOH 1eATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJeIUI0
OTE€UECTBEHHON XUMUMU;

YBa@)XEHUs K IMPOIECCYy TBOpUECTBAa B OOJACTH TEOPUM U IMPAKTUYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKU €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTHKOB;

WHTEpeca M [O3HABaTEIbHBIX MOTHUBOB B IMOJIYYEHUHM U TOCIEIYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHE MOCJIEACTBUU 3THUX
IIOCTYIIKOB;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

MOHMMAaHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOMoieHus TpaBuil 0€30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYIOBOM AECATEINBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30I1acHOT0 MOBEJCHUS B CUTYAlUsIX, YIPOXKAIOIIMX 3J0POBBIO U KU3HHU JIIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMS:



KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NESATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha AaKTMBHOE Y4YaCTHE B PEIICHUHM MPAKTHYECKUX 33134
COI[MAJILHOM HAIMPABICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO MPOGECCHuil pa3IMdaHOTO Pojia, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMHUHU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJabTaTaM TPYAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOH TpacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peain3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) ’K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JI€CO00Pa3HOTr0 OTHOUIEHUS K TMPUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU HA 3€MIIE;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIHSHHUS
HKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IMPUPOTHON U COLMAIIBHOU CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNBb30BAHUSA JOCTWKEHUW XUMHH  JUIS
pELICHUsI BOMPOCOB PAMOHAIIBHOTO MPUPOIOIIOIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JICUCTBUN U MPEIOTBPAIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
onbITa NEATEeIIbHOCTH HKOJIOTUYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLIMAJIBHOU
MPAKTUKE, CIOCOOHOCTH ¢ YMEHHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJIOTHUHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH,

MOHUMAHUSI CHeNU(PUKA XWMHUM KaK HayKd, OCO3HaHUS €€ poid B
(GbopMHUpPOBaHUN PANMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpecTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKXAEHHOCTH B  OCOOOM 3HAUMMOCTH XUMHHM JJI1  COBPEMEHHOM
UMBWIN3ALMU: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJK B
CO3/IaHMU HOBOM 0a3bl MaTepUANIbHOMN KYJIbTYpPBI, pEIICHUH TTI00aJbHBIX MPOOIeM



YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUYECKOM, MUIIEBON U
HKOJIOTUYECKOM O€30I1acCHOCTH, B Pa3BUTHUU MEIULUHBI, 00ECIEYEHUU YCIOBUMN
YCIEIHOr0 TpyJa M SKOJIOTMYECKM KOM(OPTHOM JKM3HHM KaXKIOro 4ieHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NOJIy4aeMble 3HAHUS I aHAIu3a U OOBSCHEHUS SIBJIICHUN OKPY’KAIOIIEro MHpa U
MPOUCXOSIINX B HEM N3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUMXCA JaHHBIX C LEJIbI0 IOJTYYECHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOATEIBHO HCIIOJIb30BAaTh XUMHYECKHE 3HAHUS IS
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

WHTEpeCca K O3HAHMIO U UCCIIE0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTM M CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUN 10 XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax MpodhecCUOHaTbHON
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe pPe3yJbTaThl OCBOCHUSI YUEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMBble Ui (OPMHUPOBAHMS ~ MHPOBO33PEHUS]  OOYyYarOIIMXCS
MEXIUCIUIUITMHAPHBIE (MEXMIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPAKAIOUINE
IEJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuuPuKy METOJ0B TMO3HAHMS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbIM (pakT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcCle0OBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATUBHEBIEC,
pEryJsiTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (GyHKUIHOHATBHOU
IPAMOTHOCTH M COLIMAIBHOM KOMIIETCHIIMN 00yYaromnxcs;

CIIOCOOHOCTD oOy4arommxcs UCIOJIb30BaTh OCBOCHHbIE
MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLMAIBHON ITPAKTHUKE.

MertanpenMeTHbIE PE3YyAbTAThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH ¥  PETyJISTUBHBIMU
JICVCTBUSIMH.



OBJaanenne YHHBEPCATbHBIMHA Y4eOHbIMU NMO3HABaTeIbHbIMHU
NEeUCTBUSAMMU:

1) 6a30Bble JJOru4YecKmne JaecTBUSI:

CaMOCTOSITeIbHO  (OPMYIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C TOCTABICHHBIMU IEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM U YCTAHABIMUBATh MX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBIICHU;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU HJis KJIacCUPUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PacCCyXIAeHUS (MHAYKTUBHbIC, JCIYKTUBHBIC, IO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOCIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKkas (opmysia, YpaBHEHHE XUMHUYECKOH
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHATh HA3BaHHBIC MOJIEIbHbBIC MPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MPH3HAKOB U3y4ae€MbIX BEIIECTB U XMMUUYECKUX PEAKIIMIA.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOTO ITO3HAHUS BEIIECTB M XUMHYECKHUX
peaKkuui;

dbopMyIUpOBaTh LEIHU U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAuyeCTBE HWHCTPYMEHTA
MIO3HAHUS U OCHOBBI JIJIT (DOPMHUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABHUILHOCTH
BBICKA3bIBAEMbBIX CYXCHUI;

BJIaJICTh HABBIKAMH CaMOCTOSITEJIbBHOTO IIJIAHUPOBAHUS U  IPOBEACHUSA
YYCHHUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHNSA,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIIENOBATENLCKOW U MPOEKTHOU
JEATEeIIbHOCTH, MPOSABJISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIbHOMY



IIOMCKY METOJIOB pEUIeHUS MPaKTUYECKHUX 3a/1ad, NPUMEHEHHUIO pPa3IMnYHbIX
METO/IOB [TO3HAHMS.

3) pabora ¢ unpopmMaunmei:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHMKAX HWHopMauu (Hay4dHO-
NOMYJSpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHWs, CIPaBOYHBIE IOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh WH(OOPMALIMIO PA3TUYHBIX BHIOB U (HOpM
IpPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYHBOCTb;

bopMyIMpOBaTh 3alpPOChl U MPUMEHSATH PA3MUYHBIE METOJbI MPU MOUCKE U
orbope wuHpOpPMAIIUU, HEOOXOAUMOM JUIS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO TUIIA;

NpUOOpETaTh OMBIT MCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMANbHYIO  (QOpMy  IpeICTaBIICHUS
uH(popmanuu (cxeMsbl, rpaduKy, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyyHBIM S3bIK B KayecTBe CpeAcTBa MHpu padoTe ¢
XUMHUYECKON HH(OpMAIMel: TNPUMEHATh MEXKIpeaAMeTHble ((du3nueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIbL, (hOpMYJibl, a00OpEeBUATYpPbI, HOMEHKIIATYPY;

UCIIOJI30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJIMYECKHAE CpEACTBA
HaIJISIIHOCTH.

OgyaieHHe YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH JeHCTBUSMMU:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMOIl TeMbl B XOJ€E Maaora u/uiu
JTUCKYCCUM,  BBICKAa3bIBaTh  HJIeH, (OPMYJIHpPOBaThb CBOU  INPEAJIOKEHHUS
OTHOCHUTEIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNIATh C MPE3EHTAUMEN pe3yJbTaTOB I103HABATENBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPU BBINOJIHEHUT
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUYECKON pabOThI MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEILECTB, pealn3aluyd y4eOHOro npoekTa u (hopmMyJaupoBaTh BbIBOJbI
[0 pe3ysbTaraM MPOBEIEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUWS MO3ULUN B
X0J1e 00CYXICHHS 1 OOMEHa MHEHUSMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU ACHCTBUAMMU:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, ONpenessis €€ Leaud M 3aJauyd, KOHTPOJIMpPOBaTh M MO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraeéMblii  aJrOpUTM JACUCTBUI MpHU
BBINIOJIHEHUHU YYEOHBIX U HCCIEAOBATENbCKUX 3a7a4, BbIOMpaTh Hauboliee
3¢ deKTUBHBIN Ccrmoco0 HMX pemeHuss ¢ y4€TOM TMOJyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHYECKUX PEAKIIMSIX;



OCyHICCTBJIATE CAMOKOHTPOJIb CcBOEH ACATCIIPHOCTH Ha OCHOBC CaMOdHaIMW3a
Hn CaMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATBI
10 KIIACC

[IpenMeTHble pe3ylabTaTbl OCBOCHHUS Kypca «OpraHuueckas XHAMHS»
OTpaXkaroT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XHUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpA, POJIUM XUMHM B TIO3HAHUM SIBJICHUI
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIMOHATIBLHOM TPAaMOTHOCTH, HEOOXOIMMOM JUIsl pEIIEHUs TPAKTUYECKHUX 3a1a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOUIEHUS K CBOEMY 3JI0POBBIO M MPUPOJIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraloIIMe TMOHATUS (XUMUYECKUN DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, XUMHYECKas
CBSI3b, CTPYKTypHasi ¢dopmyna (pa3BEpHyYTass U COKpall€HHAs), MOJIb, MOJISIpHAas
Macca, MOJIPHBIM O00BEM, YIIEPOJHBIN cKeneT, (yHKIMOHANbHAsS TpyIIa,
paguKall, U30MepHUsi, U30MEPhI, TOMOJIOTHUECKUN P, TOMOJIOTH, YIJI€BOAOPOIbI,
KHUCJIOPOA U a30TCOJAEPKAIIUE COCAUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHUS); TEOPUU U 3aKOHBI (TEOPUS CTPOCHUS
opranuueckux BemiectB A. M. bytnepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHMN S3bIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHWSI,
JeXKale B OCHOBE MOHUMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEeHUU U
0e30MacHOM HCITOJIb30BAHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa;

chOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
yCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOSHHUSI U MIPEBpAIICHUN OpPraHUUYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJIb30BaTh XUMUYECKYH) CHUMBOJIUKY JIJIs
COCTAaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYpHBIX (Ppa3BEPHYTOM, COKpaIIEHHOMN)
dbopMya OpraHMYECKHMX BEMIECTB W ypaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBIIMBaTh MOJIETU MOJIEKYJl OPraHMYECKHX BEHIECTB I WILIIOCTPAIlUU UX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;



c(hOpPMHPOBAHHOCTh YMEHUW YCTaHABIWBATh MPUHAIJIC)KHOCTh HU3YYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOAECpPIKaIIUe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JaBaTb WM Ha3BaHUA II0
cuctematnyeckoil HomeHkiatype (IUPAC), a Takxe OpUBOAWTH TPHUBHAIBHBIE
Ha3BaHMS OT/ACJBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWICH, aleTUJICH,
ATWICHTJINKONb, TIHIEPUH, (eHoN, (HOopMaNbIeTH, aleTalbICTHI, MypaBbHUHASI
KHUCJIOTA, YKCYCHAsi KMCJIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIOTa, TIII0K034,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

cOPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XUMHYECKOM CBSI3HM B
OpraHUYECKUX COCAUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOpPMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOKEHHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIIMYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIMJIEH, alleTUJIEH,
oyranuen-1,3, metmnOyranuen-1,3, GeH30JI, METaHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
TIUIEpUH, (EHON, aleTalbACeTul, MypaBbUHAas M YKCyCHasi KHCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMHU COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIUA C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbs (HE(QTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(OpPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKHUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJIYKTa
peakiuu MO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEIIIECTB UJIU MPOYKTOB PEAKIIUN);

c(hOpMHPOBAHHOCTh YMEHHMM BIIAJIETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMUYECKUX SBICHHUM (HAOI0ICHNEe, N3MEPEHNE, SKCIIEPUMEHT, MOACIUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBbIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTpaBUJIa MOJIH30BAHUS XUMUYECKON
MOCYJIO W J1TabopaTOpHBIM OOOpYyJOBaHWMEM, a Tak)Ke MpaBuia OOpaImieHus ¢



BELIECTBAMH B COOTBETCTBMM C MHCTPYKUHUSMHU MO BBIMOJHEHUIO JTa0OPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBINOJHATh XUMHUYECKHUM
HKCIIEPUMEHT (TIPEeBpAILEHUS OPTaHUYECKUX BEIIECTB MPU HAIPEBAHUHU, MTOTYUYEHUE
TWIEHA M W3YyYEHHE €ro CBOICTB, KayeCTBEHHBIE pPEAKUUU OPraHUuYeCKHX
BEILIECTB, JIeHATypalus OCJIIKOB NMpPU HArpeBaHUU, I[BETHBIC PEAKIUU OCJIKOB) B
COOTBETCTBHMHM C TIpaBWJIaMU TEXHUKM O€30MacHOCTH TpU OOpalleHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBAaHUEM, MPEACTABIATh PE3YJILTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKuCH YPAaBHEHHM COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpOBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

C()OPMUPOBAHHOCTh YMEHUH KPUTHUYECKU aHAIU3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, MOJY4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBa MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJItOJaTh  TpaBUJia  SKOJOTHYECKHU
LEJECO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOH JEATEIBHOCTH B LEIAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAOIIEH IMPUPOJHOM Cpelbl, OCO3HABAThH
OIACHOCTh BO3JICHMCTBHSI HA JKUBBIE OPraHU3Mbl ONPEACIIEHHBIX OPraHUYECKHUX
BellecTB, NoHUMass cMbica nokazarens 1K, mosicHaTs Ha mpumepax crnocoObl
YMEHBUIEHUSI W TNPEJOTBPAIICHHUS] HMX BPEAHOTO BO3ACHCTBUS HA OpraHU3M
YeJI0BEeKa;

JUIsl 00yYarouIuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbS: YMEHUE
IPUMEHATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIECTB U
XMMHUUYCCKHUX SIBICHUM;

JUIS  CIIETIBIX M CJIA0OBUIAIIMX OOYy4aroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy obo3HaueHui JI. Bpaiinsa nis 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHbIe pe3ysbTaThl OCBOCHHS Kypca «OOIas M HeopraHudeckas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHHH: O XUMHYECKOM  COCTaBIISIOMICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B [O3HAHUU SIBIICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKITMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs PEIICHUS TPAKTUUYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOM

cpene;



BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUM, KOTOpAas  BKIIKOYAET:
OCHOBOTIOJIAralOIIMe TMOHATHUS (XUMHYECKUM 3JIEMEHT, aToM, M30TOoI, S-, p-, d-
AJICKTPOHHBIE OpPOMTANIM aTOMOB, HOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENIEHb OKUCICHHS, XMMUYECKAsI CBSI3b
(KOBaJIeHTHAs, MOHHAs, METAJUTMYECKAas, BOJOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKA,
TUNBl XUMHYECKHX  PEAKIUH, PaCTBOpP, IJIEKTPOJUTHI, HEIICKTPOIUTHI,
ANEKTPOJIUTUYECKAST JIUCCOLUAIMSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE DPaBHOBECHE); TEOPUU W 3aKOHBI (TeOpus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuomuueckun 3akoH JI. M. Menneneena,
3aKOH COXPAaHEHMS MacChl BEIIECTB, 3aKOH COXPAHCHMSI W MPEBpAIICHUS dYHEPTUU
P XUMHUYECKHX PEaKIUAx), 3aKOHOMEPHOCTHU, CHMBOJIMUCCKUN SI3BIK XHMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XMMMUYECKUX SIBIICHUM, (PAKTOJIOTUUECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUU U 0€30MMaCHOM UCTOJIb30BAHUM BAXKHEHIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHMM BBISABJISATH XapaKTepHbIC IPU3HAKU IOHSATUH,
YCTaHABJIMBATh UX B3aUMOCBA3b, MCIIOJB30BATh COOTBETCTBYIOUIUE MOHSITHS TPHU
OINMCAaHUU HEOPTAaHWYECKUX BEIIECTB U UX MPEBPAICHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJb30BATh XUMUYECKYI0 CHUMBOJIUKY JIJIsI
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKIUH,
cucrtematudeckyro HoMeHkIaTypy (IUPAC) u TpuBranbHble HA3BaHUS OTACIBHBIX
HEOPTaHUYECKUX BeEIIeCTB (yrapHbld Tra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
M3BECTh, HETAIIEHAs] U3BECTh, TUThEBAs COAa, TUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUH OINPEJICSATh BaJICHTHOCTD M CTEIICHb OKUCIICHUS
XAMUYECKUX BJIEMEHTOB B COCAUHEHUSIX PA3JIMYHOTO COCTaBa, BUJ XUMHYECKOMU
CBSI3U (KOBaJEHTHAs, MOHHAS, METAJNIMYECKasi, BOJIOPOIHAS) B COCIMHECHUSX, THII
KPUCTAUTMYECKON pelIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJspHasi,
WOHHAs, METAJJTNYECKas), XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCIUHCHUM,

c(hOpMHUPOBAHHOCTH YMEHUU YCTaHaBJIUBATh MIPUHAJIC)KHOCTD
HEOPTaHWYECKUX BEIIECTB MO WX COCTaBYy K OMNpPEACIEHHOMY KIacCy/TpyIie
COEIMHEHUMN (MPOCThIE BEIIECTBA — METAJIBI U HEMETAJIIbl, OKCUbI, OCHOBaHU,
KHCJIOTHI, aM()OTEepHBIE THAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICII IEPUOANUECKOTO 3aKoHa /JI.
N. MenaeneeBa u I€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEILHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX »3JeMeHTOB |—4 mnepuonos Ilepuoanueckoil cHUCTEMBI



xumudeckux syieMeHTtoB JI. M. MeHneneeBa, UCHOJb3yd MOHATHA «S-, p-, d-
AIEKTPOHHBIE opOuTanmy, «QHEPreTHUYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MUX COEAMHEHUN
1o nepuoAaM u rpynnam llepuoanueckoit cuctemMbl XUMUYECKHX 35ieMeHTOB 1. H.
Menpeneena;

c(OPMUPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHMCHIBATH)  OOIIME
XUMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHME T'€HETHUYECKOM CBS3M MEXKJIY HEOPraHUYECKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(UIUPOBATH XUMHUYECKUE DPEAKLUU IO
Pa3IMYHBIM IpPU3HAKaM (YUCIy U COCTaBy pEarupyrollidx BELIECTB, TEIJIOBOMY
ahdekTy peakinu, U3SMEHEHHUIO CTEIEHEW OKHUCIICHHSI DJIEMEHTOB, 0OpaTUMOCTH
peakiiy, yYaCTHIO KaTaanu3aTropa);

c(OPMHPOBAHHOCTh YMEHHUI COCTABJSATh YPaBHEHHUS PEaKUUW pPa3IUYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLMii HOHHOTO OOMEHA, YYUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLUU UAYT 10 KOHIIA;

C(OPMUPOBAHHOCTh YMEHUH TPOBOJAUTH pEaKUUH, M[OATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3jJUYHbIX HEOPraHUYECKUX BELIECTB, PACIIO3HABATH
OMBITHBIM MMYTEM MOHBI, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHM  pacCKpbhIBaTh CYLUIHOCTb  OKHCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKLMI MOCPEICTBOM COCTABJIECHUS 3JEKTPOHHOIrO OanaHca
ATUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUHN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUECKON
peaxkuu OT Pa3IMYHbIX (AKTOPOB; XapaKTep CMEILEHUS XUMHUECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHelTHero Bo3naerictsus (npuniui Jle [larenne);

c(OPMHPOBAHHOCTh YMEHUM XapakTEpU30BaTh XUMUYECKHE IIPOLECCHI,
JeXKalye B OCHOBE IPOMBIIUICHHOTO IOJYYEHHsSI CEPHOM KHCIIOTHI, aMMHAKa, a
TaK)ke CPOPMUPOBAHHOCTh NPEACTABICHUNA 00 OOIIMX HAyYHBIX MPUHLHUINAX WU
HKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYUCICHUS C HCIOJIB30BAHUEM
MOHSTUS «MaccoBas JOJs BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHUM ra3oB
IpU XUMHUYECKHX PEaKIUAX, MacChl BEIIECTBA UM 00BbEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0OBEMY OAHOTO M3 YYACTBYIOUIMX B PeakUuu
BEILECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPALIEHUS U COXPAHEHUS SHEPTUU;

c(OpMUPOBAHHOCTh YMEHUN COOIIOAATH MpPaBUiia MOJIb30BAHUS XUMHUECKOMN
nocyAoH M J1abopaTOpHBIM OOOpYIOBAaHUEM, a TaKXe MpaBuiIa OOpaIlEHHUS C



BELIECTBAMH B COOTBETCTBMM C MHCTPYKUHUSMHU MO BBIMOJHEHUIO JTa0OPaTOPHBIX
XUMHUYECKHUX OIIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IJIAHUPOBaTh M BBINOJHATH XUMUYECKUUN
HKCIEPUMEHT (pa3yIoKEHHE MEPOKCHIA BOJOPOAA B MPUCYTCTBUU KaTajau3aTopa,
ONpENENCHUE CpEeAbl PACTBOPOB BEHIECTB C IOMOILIBIO YHUBEPCAIBHOIO
WHANKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIvy,
peakiuu MOHHOTO OOMEHAa, KAaueCTBEHHbIE PEakiuu Ha Ccynbdar-, KapOOHAT- H
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
temaM «Metamisl» U «HemeTtannel») B COOTBETCTBHM C IpaBWJIAMU TEXHUKU
0e30MacHOCTH IpU OOpallleHNHU C BELIECTBAMH U J1aDOpaTOPHBIM 000pPYI0BaHUEM,
OPEICTaBIsATh pPE3YyJIbTaThl XUMHUYECKOIO 3KCIepuMeHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX pEaKUHUil U (HOpMYIUPOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJY4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHHUKaIu, UHTEpHET U 1pyrux);

COPMUPOBAHHOCTb ~ yYMEHHUW  COONIOATh  MpaBUiIa  HKOJIOTUYECKU
1eJIeco00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LENAX
COXpaHEHUs! CBOETrO 3/I0POBbSl M OKPY’KAIOLIEW MPUPOJHON Cpelbl, OCO3HABAThH
OMMACHOCTh BO3/ICHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEIEIEHHBIX BEIIECTB, TOHUMAS
cmbicnt mokazarens IIJIK, moscHATP Ha mpuMmepax cHoocoObl yMEHBIICHUS H
NPEeIOTBPAIICHUS X BPETHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUM;

JUISL CIIETIBIX M CJIA0OBUIAIIMX OOYyYaroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ Konrposbnsie IIpakrunyeckue
NPOrpamMmbl Bcero o0pasoBare/IbHbIC
padoThI padoThI
pecypcsbl
Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYeCcKOH XUMHUH
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHCHUN A. 3 0 0
M. bytneposa
Htoro no paznemny 3
Pa3nea 2. Yriesogopoasbl
2.1 IIpenenbHble yriaeBogOpOAbl — aaKaHbI 2 0 0
29 HenpenenbHble yriieBogOPOIbl: aJKEHBI, 6 0 |
' QJIKaINEHBI, AJTKUHBI
2.3 ApoMaTn4ecKkue yrieBoaoposl 2 0 0
r4 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 | 0
' uXx nepepaboTKa
Uroro no pazgeny 13
Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHUst
3.1 Cruprel. ®eHon 3 0 0
Anpaerunsl. KapOoHOBBIE KUCTOTHI.
3.2 ACTHARE B 7 0 1
Cnoxubie 3¢upsbl
33 VYrneBoasl 3 1 0
Uroro no pazgeny 13




Pasznen 4. A30Tc0uepmamne OpraHun4eCKue COCINHCHU A

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazgeny 3
Pa3pnen S. BeicokoMoJIeKy/IsipHbIE COCAUHEHUSA

5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undpoBbIie
Ne n/m P Konrpouabusie IIpakruyeckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3 0 0
anemenToB . 1. Menaeneera
12 Crpoenue BemiecTBa. MHOroo0Opasue 4 0 0
BEILIECTB
1.3 XHWMHYECKUE PEAKIUN 6 1 1
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 ‘ Merannbl 6 0 1
2.2 ‘ Hewmeramibl 9 1 1
)3 CBs13b HEOPraHMYECKUX U OPTAHNUYECKUX ) 0 0
BEILIECTB
Hroro no pasgeny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 ‘ XuMus ¥ )KU3Hb 4 0 0
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos
Ne ni/m Tema ypoka B KonTpoJibHbIe IIpakTuyeckue
cero padoThI padoTsI

| [Ipeamer opranM4ecKo XUMHH, €€ 1 0 0
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopus cTpoeHUst OpraHMuYEeCKUX

2 coequHenunit A. M. Byrneposa, eé 1 0 0
OCHOBHBIE 10JIOKEHHUS
[IpencraBienue o K1accuPpuKaun

3 opraHuyeckux BemiectB. Homenknatypa | 0 0
(cucremaTuyeckas) U TPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKHUX BEIIECTB

4 AnKaHbI: COCTanI/I CTPOEHHE, | 0 0
TOMOJIOTUUYECKUH PSJL

5 MeraH n 3TaH — npocrenue | 0 0
IIPEICTaBUTENN aJTKaHOB

6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1 0 0

7 OTUieH U NPONWIEH — IpocTeiine | 0 0
IIPEICTAaBUTENN aJIKEHOB

g [IpakTnueckast pabora Ne 1. «Ilonyuenue 1 0 |
STHJIEHA U U3yYEHHUE €r0 CBOMCTB
Ankanuensl. byraauen-1,3 u

9 MetunOyraauen-1,3. [lonydenue 1 0 0
CUHTETUYECKOIO KayuyyKa U PE3UHBI

10 AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHMS, 1 0 0




TOMOJIOTUYECKHUM psAll. AUETUIIEH —
MPOCTEUILINMN MPEICTABUTEIb ATIKHHOB

11

12

Beruncnenus no ypaBHEHUIO XUMUYECKOU
peakuuu

Apenbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13

I'enernyeckas CBS3b YII€BOIOPOAOB,
MIPUHAJICKANTNX K Pa3IMYHbIM KJ1accaM

14

15

16

[IpupoiHBIE ICTOYHUKH YIJIEBOIOPOIOB:
MPUPOJIHBIN ra3 U MOMYTHHIE He(TIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu
[TpuponHbIE HCTOYHUKH YTIIEBOIOPOIOB!
MIPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE
ra3sl, He)Th ¥ MIPOAYKTHI €€ rmepepaboTKu
KonrtponsHas pabota no pasaeny
«YTIeBOIOPOIBI»

17

18

19

Hpe)IGJ'II)HI)Ie OIHOATOMHBIC CIIUPTHI:
MCTAHOJI U OTaHOJI. BO)IOpOJIHafl CBA3b

MHOroaroMHbI€ CIUPTHL: STUJICHITIUKOJIb U
IJIMLEPUH

@DeHoII: CTPOEHUE MOJIEKYIIbI, (PU3NYECKHE U
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE

20

21

Anpaeruabl: GopManbaerua U
areTanpaerug. AeToH

OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAs U YKCYCHast

22

[TpakTuyeckas pabora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»




23

CTeapI/IHOBaSI M OJICMHOBAs KHMCJIOTHI, KaK
IpeaACTaBUTCIIN BBICHIUX Kap6OHOBLIX
KHCJIOT

24

25

26

Mpbiia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHUE

CnoxxHbIe 2(DUPBI KaK MPOU3BOTHBIE
KapOOHOBBIX KHCIIOT. ' MAPOIIN3 CIIOKHBIX
3¢upoB

JKupsr: runponus, mpuMeHEHHE,
OnoJIornYecKasi pojb >KUPOB

27

VYTieBosl: COCTaB, KiIaccuuKanus.
Baxneiimune npeacraBuTeNu: TII0K03a,
¢bpyxTO3a, caxaposa

28

29

30

Kpaxman u nemirono3a kak npupoHbie
MOJINMEPBI

KonrtponsHas pabota no pasaeny
«Kucnopoaconepxaiine opraHMu4ecKnue
COEIMHEHUS»

AMWHEBI: METHJIAMUH W aHUJINH

31

32

33

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpraHWYECKUE COCTUHEHUS, HX
ouonornyeckoe 3HaueHue. IlenTuanl

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS
OCHOBHBIE TIOHSTHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN

34

OcHOBHBIE METOABI CHUHTE3a
BBICOKOMOJICKYJISAPHBIX COC,HHHGHHP'I.




[InacTmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Ne

w/ Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTsbI

XUMUYECKUHU IeMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamnus aTOMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHON
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKHX 3JIEMEHTOB U UX COSTMHEHUH TI0
rpynnam u nepuogam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xuMudeckux anemenToB .. Meneneena B
Pa3BUTHUU HAYKH

Crpoenue BemecTBa. XUMHUECKasi CBSI3b, €€
4 BU/IbI; MEXaHU3MbI 00pa30BaHuUs
KOBAJICHTHOM CBsI3U. Bogoponnas cBsi3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. BemectBa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHUS

[ToHsAITHE O TUCTIEPCHBIX CUCTEMAaX.

6 HcTuHHBIE U KOJIJIOUHBIE PACTBOPSI.
MaccoBast 101151 BELLIECTBA B PACTBOPE

7 Knaccudukamnms 1 HOMeHKIaTypa




HEOPraHWYECKUX coeMHEHUM. [ eHeTnueckas
CBSA3b HEOPraHWYECKUX BEUIECTB, PA3ITMYHbBIX
KJIaCCOB

Knaccugukanus XuMHUUecKuX peakiui B
HEOPraHU4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MACChl BELIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHMUYECKHUX PEAKLHAX

10

11

12

Ckopoctb peakiuu. O6paTuMble peaKuy.
XHUMHUYECKOE paBHOBECHE

[IpakTuueckas pabora Ne 1. «BiausHue
pa3nu4HbIX (DAKTOPOB HA CKOPOCTh
XMMHYECKON PEaKIIUn»

Dnektponutnueckas auccounanus. [lonsrue
0 BogiopoHOM Mokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPraHUYECKUX BEIIECTB

OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
[TonsaTue 06 37MeKTpoOIM3€E paciaaBoB U
pacTBOpPOB CONIEH

13

KontposnbHas paboTa mo pazaery
«Teopernueckre OCHOBBI XUMHUU»

14

Mertainnsl, ux nonoxxkenue B [lepuoamueckoit
CHUCTEME XUMHUYECKUX dnemMeHToB [I. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAIIJIOB

15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P




HaIIpsHKEHUN METaJUIOB

16

17

XUMHUUYecKre CBOMCTBA BaXKHEHIIINX METAJIJIOB
(HaTpuii, KaNuii, KaJIbIIUA, MarHUu,
QITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

18

XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX
COETUHEHUN

19

20

21

22

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TeMe
«Mertanaen»"

Hemeramiel, X monoxeHue B
[lepuonnueckoi cucTteMe XUMHUYECKHUX
anemenTtoB JI. 1. MenpaeneeBa u 0COOCHHOCTH
CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANoTponus HeMeTasIoB (Ha puMepe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)
XHWMHMYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COEeIMHEHUI

23

24

25

XuMudeckue cBorcTBa a3oTa, hocdopa u ux
COECIMHEHU I

XUMHUYECKHE CBOMCTBA YIJIEpOJa, KPEMHUS U
HUX COeIUHEHUN

[IpumeHeHne BaXKHEUIINX HEMETAIIOB U UX
COEeIMHEHUI

26

O06001IeHrEe ¥ cUCTEMAaTH3alMs 3HAHUH 110
TteMe «Hemertamiely. Berauciaenus mo




YPaBHEHUSAM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETHI

[TpakTruyeckas pabora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTansl"»

73 KontponbHast pabora o temam «MeTtamisl» U |
«Hewmerannbn»

29 Heoprannueckue 1 opraHn4eckue KucjioThl. |
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AMpoTepHble HeOpraHM4eCcKHue u

30 opraHuyeckue coequHenus. ['enernueckas !
CBSI3b HEOPraHUYECKUX U OPTraHUYECKUX
BEIIECTB
Ponp xumMun B 00eciedeHIU SKOJIOTHUYECKOM,

31 SHEPTeTUYECKON U MHUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEIUIINHBI
IIpencraBnenus o0 oOIMUX HAYYHBIX

32 MIPUHIUIIAX TIPOMBIIUIEHHOTO MOIy4eHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1

34 XUMUA U 370pOBbE YETOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus 11 knacc: 6a30BbIil ypoBenb: yueOHuk /O.C. ['abpuensin, U.I'.
Octpoymos, C.A. Cnaakos. - 5-¢ u3f., - Mocksa: [Ipocsemienue, 2023

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
Xumus 11 kmacc: 6a30BbIil yYpOBEHb: TPOBEPOUHBIE U KOHTPOJIbHBIE paOOTHI. —
yuebHoe mocobue, - Mocksa: «I[Ipocsemenuey, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
bu6moreka [{OK (https:\\m.edsoo.ru\)
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