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MHNOACHUTEJBHASA 3AIINCKA

[IporpaMMa mo XMMHUU Ha YpOBHE CpelHEro oluiero odbpazoBaHusi papaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOoBaHUN K pe3yiapTaTaM OCBOeHHS (GenepanbHOW 00pa3oBaTEeNIbHON MpOrpaMMbl CpPEIHEro
obmero oo6pazoBanus (POII COO), mnpencraBieHHBIX B DeneparbHOM TOCYJapCTBEHHOM
oOpazoBarensHoM ctangapre COO, ¢ yuérom Konuenuuu mnpenopaBaHusi y4eOHOro MpeaMmeTa
«Xumus» B 00pa3oBaTelbHBIX opranu3amusx Poccuiickoit deneparuy, peaau3yrIuXx OCHOBHBIE
o0Opa3oBaTenbHble NMPOTPAaMMbI, U OCHOBHBIX MOJOXKeHUN «CTpaTeruu pa3BUTHUS BOCIUTAHHS B
Poccuiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsixenue IIpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TIOJIXOJIOB K pa3pa0OTKe MpOrpamMMbl IO XUMUH, K OMPEACTICHUIO OOIIeH CTpaTeruu
oOyueHus, BOCHUTAHUS U Pa3BUTUS O0yYAIOUINXCS CPEACTBAMH y4eOHOIr0 MpeaMeTa «XUMHUS» IS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBHJIM KOHIENTyanbHble mosnoxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNIed, COJep)KaHUsl, pe3ylbTaToB oOydeHus U TpeOOBaHUI K ypOBHIO
[IOITOTOBKU BBIITYCKHHUKOB.

Xumuyeckoe  oOpa3oBaHHe,  IOJIydaeMO€  BBITYCKHHKaMu  00IIeoOpa3oBaTebHON
OpTaHU3aIlH, SBISIETCS HEOTHEMIIEMON YacThi0 X 00pa3oBaHHOCTH. OHO CIY’KUT 3aBEpIIAIONIIM
ATAriOM pealu3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, IPUCYILIUX
LIEJIOCTHOW CHCTEME XMMHUYECKOIOo O00pa30BaHMs. ODTH LEHHOCTU KacaroTcsl MO3HAHHUS 3aKOHOB
pUpOAbI, (OPMUPOBAHUS MHUPOBO33PEHHS M OOIIEH KyIbTyphl YeJIOBEKa, a TAKXKE IKOJIOTHUUYECKU
00OCHOBAHHOTO OTHOIIECHHS K CBOEMY 37I0POBBIO M TPUPOJHON cpene. Peanmnsyercs xumudeckoe
oOpa3oBaHHe OOYYaIOIIUXCS HA YPOBHE CpEIHEro oOIIero oOpa3oBaHUS CPENCTBAMHU Y4eOHOTO
npenMera «XUMHUS», COJEpKaHUE U MOCTPOEHUE KOTOPOTO OMPEENIEHbI B IPOrpaMMe M0 XUMHUH €
y4€ToM crneun(puKd HayKu XUMHH, €€ 3HaYeHHs B MMO3HAHWU IPUPOIBI M B MAaTEpUANBbHOM JKU3HU
o0miecTBa, a Takke C Y4€ToM OOLIMX IieJied W TPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHME CUCTEMBI cpesiHero obuiero oopaszoanus B Poccuiickoit deneparnui.

XUMHUSL KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0CcO0YyI0 pojib B COBPEMEHHOM
LUBWIN3ALUU, B CO3JJaHMM HOBOI 0a3bl MaTepHadbHON KyiabTypbl. OHa BHOCHT CBOW BKJaa B
(hopMHpOBaHNE PALIMOHAIBHOTO HAyYHOTO MBIIIJIEHMS], B CO3/IaHUE LIEIOCTHOTO MPEACTaBIECHUs 00
OKpY’KaloIlleM MHpe Kak O eIMHCTBE MPUPOAbI U YeJIOBeKa, KoTopoe (GopMupyercs B XUMHUHM Ha
OCHOBE NTOHMMAaHHs BEILIECTBEHHOT'O COCTaBa OKPY>KAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBSA3H MEXTY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTAMU IPUMEHEHUSI.

TecHO B3aMMOJENCTBYsI C APYTMMHU €CTECTBEHHBIMH HAYKaMH, XMMUS CTajla HEOThEMIIEMOMN
4acThI0 MUPOBOH KYJIbTYpPbl, HEOOXOUMBIM YCIOBHEM YCHEIIHOTO TPYyJa U KU3HU KaXKJIOTO 4ieHa
obmectBa. CoBpeMeHHass XMMHs Kak Hayka CO3HWJaTelIbHas, KaK HayKa BBICOKMX TEXHOJIOTHIi
HampaBJieHa Ha pelieHue To0aIbHbIX ITPOoOJIeM YCTOHYMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBO,
HHEPreTUUECKO, MUIIEBOM, IKOJOTMUECKON O€30MaCHOCTU U OXPaHbI 30POBBSI.

B cootBercTBUM ¢ OOMMMM LENSMU M TNPUHIUIAMH CpEeAHEro oOiero oOpa3oBaHUs
cogepxkanue mnpeamera «Xumus» (10-11 kmaccel, 6a30BbIl ypOBEHb M3YUEHHUs) OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYpPHYIO IOATOTOBKY OOYYaromMXcsi, HEOOXOJUMYI0 WM s
BBIPAOOTKHM MHPOBO33PEHUYECKUX OPHEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MIPOJOJIKEHHSI 00pa30BaHus B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocTaBisomUMH npeaMeTa «XUMUs» ABISIOTCS 0a30Bble KypChl — «OpraHuyecKast XuMHs»
n «O01as u HeopraHu4eckasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEpKaHHsSI KOTOPBIX SBJSIOTCS
OCHOBBI 0a30BO¥ HAyKH: CHCT€Ma 3HAHWI 10 HEOPTAaHUYECKOW XUMUU (C BKIIOYCHHEM 3HAHHHA W3
o01eit XMMUM) U OpraHndecko xuMuu. GopMHUpPOBAHUE JAHHOW CHUCTEMBI 3HAHUW TIPH M3YUYCHUH
npeaMera o0ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEIO MHOT00Opa3us BEIIECTB Ha OCHOBE
OOIINX TIOHSTH, 3aKOHOB ¥ TEOPUH XHUMHH.

Crtpykrypa comepxaHusi KypcoB — «Opranmueckas xumus» u «OO0IIas u HeopraHuveckas
XuMHs» chopMHpoBaHa B MPOrpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO MOJAXO0Ja K HM3yYEHHIO



yuyeOHOro marepuania M OOYCIIOBI€HAa HCTOPHYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUN Ha
ONpEeNeIEHHBIX TEOPETUYECKHX YpPOBHAX. Tak, B Kypce OpraHMYeCKOM XUMHUHU BELIECTBA
paccMaTpuBalOTCSl Ha YPOBHE KJIACCHUYECKOM TEOPUU CTPOCHUS OPraHUYECKUX COCIUHEHUMU, a
TaK)k€ Ha YPOBHE CTEPEOXMMHUUYECKHX M DJIEKTPOHHBIX IPEICTABICHUM O CTPOCHUM BEIIECTB.
Ceenmenusi 00 HM3y4aeMmblX B Kypce BEIIECTBAX NAlOTCA B Pa3BUTHH — OT YIJIEBOIOPOAOB 1O
CIIOKHBIX OHMOJIOTMYECKH AaKTUBHBIX COEAMHEHUH. B Kypce opraHnueckoidl XUMHUHM MOJIy4aroT
pa3BuTHEe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOINEro OOpa30BaHUS TEPBOHAYAILHBIC
MIPEJICTAaBICHUS] O XMMHUYECKON CBSI3U, KJIACCU(UKALMOHHBIX IMPHU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKIUH.

[lon HOBBIM yIJIOM 3peHusi B mpeamere «XuMus» 0a30BOro ypoBHS paccMaTpUBaeTCs
W3YYCHHBIH Ha YypPOBHE OCHOBHOTO OOIIEro OOpa3oBaHHUS TEOPETHUYECKUH MaTepuan u
(akToNOrMuecKue CBEJICHUS O BEIIECTBAX M XMUMHUYECKON peakiuu. Tak, B 4acCTHOCTHU, B Kypce
«OO0mmass u HeopraHudeckass XUMHs» OOYYAONIUMCS TPEAOCTaBISACTCS BO3MOXKHOCTH OCO3HATH
3HAYEHHUE MEePHOJUUECKOro 3aKOHa C O0IIETEOPETUYECKIX U METOI0JIOTMYECKUX MO3UIUH, TITy0xke
MOHATHh MUCTOPUYECKOE M3MEHEHUE (DYHKIMK 3TOTO 3aKOHA — OT 0000IIaomel 10 00bSICHSIOMEH 1
MIPOTHO3UPYIOLLEH.

Enunas cucremMa 3HaHUMK O BaXXHEHWIIMX BELIECTBAX, UX COCTaBE, CTPOCHUHU, CBOMCTBaxX M
MIPUMEHEHUHU, a TAKKE€ O XMMHUUYECKUX PEAKUHUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nomnonHsieTrcs B Kypcax 10 wm 11 kiaccoB  sieMEHTaMU  COAEP)KaHUs, HWMEIOIIUMHU
KyIbTYPOJIOTHYECKH M TPUKIAAHON XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT MOHHMMAHHUIO
B3aMMOCBS3M XHUMHH C JAPYTMMH HayKamMH, pacKpbIBaloT €€ pojb B IO3HABaTEIbHOU W
MPAKTUYECKON JESITeNTbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBXKEHHSI K TMpOIecCy
TBOpYECTBA B OOJIACTH TEOPUM U TMPAKTHUUECKUX MPUIOKEHUNW XUMHUHU, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOILIECTBEHHO M JUYHOCTHO 3HAYMMBIX MpoOJieMax, CBA3aHHBIX C XHUMHUEH,
KPUTUYECKH OCMBICIMBATh WH(OpPMAIMI0O U MPUMEHATHh €€ U1 TOTIOJHEHWs 3HaHUH, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX HCCIENIOBATEIbCKUX 3aJad. B 1enoMm copaepkaHue
y4ueOHOro mpeaMera «XUMHUS» JAHHOTO YPOBHS HM3YyUYEHUsS] OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
o0ydaromuxcsi MUPOBO33PEHUYECKON OCHOBBI [UIsl TOHMMaHUA (PUIOCO(PCKUX HIeH, TaKuxX Kak:
MaTepualbHOE €IWHCTBO HEOPTaHWYECKOTO W OPraHMYECKOTO MHUpPa, OOYCIOBIEHHOCTH CBOWCTB
BEILIECTB UX COCTAaBOM M CTPOCHHUEM, TO3HABAEMOCTb MPUPOIHBIX SIBJICHUHM IYyTEM 3KCIEPUMEHTA U
pelieHusT TMPOTHUBOPEUUH MEXKIYy HOBBIMH (aKTaMH M TEOPETUYECKUMH TPEANOCHUIKAMH,
OCO3HAaHHE PO XMMHH B DPEIICHUH SKOJOTHYECKHX MpoOlieM, a Takxke MmpolieM cOepexeHus
SHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTHUH U MaTEPHAJIOB.

B mnane pemieHus 3a7a4 BOCIUTAHUS, PA3BUTHS U COIMAIM3AINUA OO0YJYAIOIIMXCS IPUHSTHIE
MpOrpaMMOl MO XHMHH TOJXOJbl K OMNPEACNECHUI0 COACPKAHUSA W TIOCTPOCHHUS TIpenMeTa
npenycMaTpuBaioT (OPMUPOBAHHWE YHUBEPCAIBHBIX YYEOHBIX JEHCTBUH, HMEIOIUX 0a30BOE
3HAYEHHE JJIs1 Pa3IMYHbIX BUJIOB JESTENbHOCTU: pelIeHUs npobiem, MorcKa, aHanu3a U o0paboTKu
nH(poOpMalUY, HEOOXOAMMBIX JUIS TPHOOPETEHUsS OIbITa MPAKTHUYECKOH M HCCIeN0BaTeNbCKON
NeSTeTLHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU XUMUH.

B mpakTuke mpenosaBaHus XUMHHM Kak Ha YpPOBHE OCHOBHOTO 0011ero o0pa3oBaHus, TaK U Ha
YpPOBHE CpeAHEero oO0Iiero oOpa3oBaHUs, TPH OMPEIEICHUU COJEPKATEITbHON XapaKTePUCTUKH
Leneld W3y4deHus TIpeaMeTa HalpaBJIE€HUEM IEPBOCTENEHHOM 3HAYMMOCTH  TPATUILIMOHHO
npuszHaércst  (QopMuUpoBaHME OCHOB XHUMHYECKOM HAykKHM Kak OOJaCTH  COBPEMEHHOTO
€CTECTBO3HAHMSI, MPAKTUUECKONU JEATEIbHOCTH YEJIOBEKa U KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM
KyJnbTypbl. C METOAMYECKON TOUYKM 3pEHHS TaKOW IMOJIXOJ K OINPENEICHHUIO LeJed W3y4YCeHUS
MpeAMETa SIBISETCS BIIOJHE ONPABIaHHbBIM.

CorymacHO JaHHOM TOYKE 3pEHMsI TJIaBHBIMU LEISIMU M3Y4YEHHUS IpeaMera «XUMHs» Ha
6azoBoM ypoBHe (10 —11 ku1.) sBASIOTCS:

(hopMHUpPOBaHKE CUCTEMbI XUMHUECKUX 3HAHUN KaK BaXKHEUIIIEH COCTABIISIONICH €CTECTBEHHO-
HAy4YHOW KapTUHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KJIFOUEBHIC MOHATHS, (YHIAMEHTAIbHBIE 3aKOHBI
U TEOpUHU XHMHH, OCBOCHHUE S3bIKa HAyKH, YCBOCHHE W TMOHMMAaHHUE CYIIHOCTH JOCTYITHBIX



0000IIeHUIT MHMPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJICHHE C HCTOpUEH HX pa3BUTUS H
CTaHOBJICHUS;

dbopMUpOBaHHE W pa3BUTHE TPEACTABICHWH O HAYYHBIX METOJaX MO3HAHWS BELIECTB U
XUMHUYECKHUX PEaKIii, HeOOXOAUMBIX [UIsi HpUOOpPETeHHs] YMEHUN OpPUEHTHUPOBATHCS B MHpPE
BCIIECCTB U XUMHNYCCKUX HBJ’IGHI/If/'I, HMEoIux MCCTO B IpUPOALC, B HpaKTHHCCKOﬁ u HOBCCI[HGBHOfl
KHU3HU;

Pa3sBUTHUC yMeHI/Iﬁ u CHOCO6OB ACATCIbHOCTH, CBA3AaHHBIX C Ha6HIOII€HI/IeM u O6’b$ICHeHI/IeM
XUMHYECKOT0 SKCIIEPUMEHTA, COOJII0/IEHUEM MpaBUil 0€30M1acCHOr0 OOpaleHHsI ¢ BEIIECTBAMH.

Hapsiny c¢ atum, conepkarenbHas XapaKTepUCTHKA LENed W 3a/1ad M3y4eHHs NpeaMeTa B
IporpaMMe o XMMHUHM YTOYHEHa U CKOPPEKTUPOBaHA B COOTBETCTBHH C HOBBIMU IIPUOPUTETAMU B
cucTeMe cpeaHero obmiero oopasoBanus. CerogHsi B MpernofaBaHUM XMUMHH B OOJIBIIEH CTENeHU
oTHAETCs MPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE CO/Iep KaHUs 00y4YeHHsl, OpHEHTHUPOBAHHON Ha
MOATOTOBKY BBITYCKHHKA 00IIe00pa30BaTeIbHON OpraHu3aliiu, BJIaIeiomero He HabopoM 3HaHHM,
a (pyHKIHMOHAJIBHON TPaMOTHOCTHIO, TO €CThb CHOCOOAMHM U YMEHHSIMH aKTHBHOTO MOJNyYEHHS
3HaHUU U MMPUMCHCHUA UX B peanLHoﬁ JKU3HU IJId PCIICHUA IMTPAKTUYCCKUX 3aaad.

B cBsi3u ¢ 3TUM NpU U3YYEHUU MPEAMETa «XUMUS» TOMUHUPYIOIIee 3HaUCHHE MPUOOPETAIOT
TaKue IeJH U 331a4H, KaK:

ajanrtanus oO0y4aromMXcsl K yCIOBHSIM JMHAMUYHO Pa3BUBAIOIIETOCS MUpa, (HOpMHUpOBaHHE
WHTEIUICKTYaJbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO, COTPYJHHYECTBY,
CaMOCTOSITEILHOMY TPUHSATHIO TPAMOTHBIX DPEIIEHUH B KOHKPETHBIX >XU3HEHHBIX CUTYalIUAX,
CBA3aHHLIX C BCIICCTBAMHA U UX ITPUMCHCHHUCM;,

dbopMupoBaHHe y 00yUYaIOIUXCS KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIHI ), MMEIOIINUX
YHHUBCPCAJIbHOC 3HAUYCHUC MIJId PA3JIMYHBIX BUAOB JACATCIBHOCTH: PCHICHUSA HpO6J’I€M, IIOHUCKa,
aHanu3za ¥ o0paboTku WHGOpPMANNUU, HEOOXOIUMBIX ISl MPUOOPETEHHs OMbITa AESITETbHOCTH,
KOTOpasAs 3aHUMACT BaXXHO€C MCCTO B IIO3HAHWMM XHMMHUH, a TaKXKC I OLCHKU C HOBI/IIII/II\/JI
IKOJIOTHUECKON O€30MacHOCTH XapakTepa BJIMSHHUS BEHIECTB W XUMHYECKHX IPOIIECCOB Ha
OpTaHU3M YeJIOBEKa M MPUPOTHYIO CPEeay;

pa3BUTHE TMO3HABATEIHHBIX HWHTEPECOB, WHTEIEKTYaIIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEMH
oOyyaroluxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MNpUOOpEeTaTh HOBbIE 3HAHMS MO XHMHU B
COOTBETCTBUM C >KM3HEHHBIMHU TMOTPEOHOCTAMHU, HCIOIH30BATh COBPEMEHHBbIE WH(OPMAIMOHHBIE
TEXHOJIOTUH JUIsl IOMCKAa M aHaju3a y4eOHOM M Hay4YHO-TOMYJSIpHOM MH(pOpMaluyd XUMHUYECKOTO
COJIepKAHUS;

(dhopMHUpOBaHHE W Pa3BUTHE Yy OOYYAIOIIMXCS aCCOLMATHBHOTO U JIOTHYECKOTO MBIILICHUS,
HaOJII0AaTeNbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOpble 0COOEHHO HEOOXOMMBbI, B YaCTHOCTH,
IIpH ITAaHUPOBAHUHN U IPOBCACHUN XUMHUYCCKOI'O OKCIICPUMEHTA,

BOCIIUTAHHE y OOYyYaromuXxcs YOSKIEHHOCTH B TYMAaHUCTHYECKON HAIPABICHHOCTH XUMHH,
e€ BaXHOU poJM B pEIIeHUU TI00alIbHBIX MPOOJIEM palMOHAIBLHOTO MPHUPOAONOJIBL30BAHNUS,
MIOTIOJIHEHHSI HHEPTeTHUECKUX PECYpCOB M COXPaHEHHMs MIPUPOAHOTO PABHOBECHS, OCO3HAHUS
HEOOXOMMOCTH OEPEeKHOTO OTHOIIEHHS K MPUPOJIE M CBOEMY 3[I0POBBIO, a TAaKXKe MPHOOPETCHHUS
OTIBITA WCIOJB30BAHUS TOMYYEHHBIX 3HAHWUW I MPUHSATHS TPAMOTHBIX PEIIEHUH B CUTYaIUSX,
CBSI3AHHBIX C XUMHNYCCKUMMU SABJICHUSAMU.

B yuebHOM miaHe cpeaHero oOmiero oOpa3oBaHUs MpenMeT «XHMHs» 0a30BOr0 ypPOBHS
BXOJIUT B COCTaB MpeIMEeTHOH o0mactn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee 4Mca0 4YacoB, OTBEAEHHBIX JJIS M3YYEHUS XUMHUHM, HAa 0a30BOM YPOBHE CPEIHEro
obmero oopazoBanusi, coctabisieT 68 yacos: B 10 kiacce — 34 yaca (1 yac B Hexemo), B 11 kmacce —
34 gaca (1 gac B HezemIo).



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBILIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpPeOOBaHUS K pe3yjbTaTaM OCBOCHHUS OOYJarOUUMUCS
porpaMM CpeaHero o0iero o0pa3oBaHUs (JTMYHOCTHBIM, METAMPEIAMETHBIM W IPEIMETHBIM).
Hayuno-meronnueckoil 0CHOBOM AJis pa3paboOTKU IJIAaHUPYEMbIX PE3yJIbTaTOB OCBOCHHS IIPOrpaMm
CpenHero o01ero o0pa3oBaHus SIBISETCS CUCTEMHO-ACSITEIbHOCTHBINA MOIXOI.

B coorBercTBUM € CHCTEMHO-ACSTENBHOCTHBIM TOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yabTaTOB OCBOSHHS MpeaMeTa «XUMUS» Ha YPOBHE CPEAHEr0 O0IIero oOpa3oBaHUs BBIICICHBI
CJIETYIOIIIE COCTaBISIONINE:

OCO3HaHUE OOYYAIOIIMMHUCS POCCUUCKOM TPAKIAHCKOW HIEHTUYHOCTHU — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIILHOCTH U CAMOOIPEICIICHUIO;

HaJIMYMe MOTHBAIUU K O0YYCHUIO;

L[eJICHANIPaBICHHOE pPa3BUTHE BHYTPEHHUX YOEXKIEHUN JHUYHOCTH HA OCHOBE KITFOYEBBIX
[EHHOCTEW ¥ HCTOPUYECKUX TPATUINN 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOmIMXCs PYKOBOJICTBOBAaThCS B CBOEH NIEATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKaMH, MPUCYIIMMH LEJIOCTHOM CHUCTEME XHMHYECKOTO
o0Opa3zoBaHMs;

HaJIMYue MPaBOCO3HAHUS SKOJOTUYECKON KYJIbTYphl M CHOCOOHOCTH CTaBUTh LIEIH U CTPOUTH
KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa « XUMUS» JOCTUTAIOTCS B €IMHCTBE yUeOHOU U
BOCIIUTATEIbHOW JEATENbHOCTH B COOTBETCTBHM C TYMAaHHCTUYECKUMH, COIUOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM U HJ€ajlaMd POCCHMCKOT0 Tpa)kJaHCKOro O0OIlecTBa,
MPUHATHIMU B OOIIECTBE HOPMAaMHM U TpaBUJIAMH MOBEACHUS, CIOCOOCTBYIOMIMMH IMpolieccamM
CaMOII03HaHUsl, CAMOPa3BUTHUS U HPAaBCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH 00YyYarOIINXCS.

JIM4HOCTHBIE Pe3yNbTaThl OCBOEHHUS NpeaMeTa «XUMHUS» OTPaKaT CHOPMHUPOBAHHOCTH
OTIBITA TIO3HABATEIHLHOW U IPAKTHYECKOH JEATECITHHOCTH 00YUJaIONIUXCS 110 peaTH3aIiK MPUHATHIX B
00I11eCTBE LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) Tpaxk1aHCKOTO BOCIIMTAHUS:

OCO3HaHHUS O0YYarOIIMMHCS CBOUX KOHCTHTYI[MOHHBIX MpaB U OOSI3aHHOCTEH, yBa)KEHUS K
3aKOHY H MTPABOIIOPSIIKY;

MPEJICTaBICHUS] O COIMAIBHBIX HOpPMax M TMpaBWIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH NEATENBHOCTH TPU CO3JAHUM yUEOHBIX MPOEKTOB,
pelIeHNN y9eOHBIX U MMO3HABATEIIBHBIX 33]1a9, BHITIOJTHEHHUH XUMUYECKIX YKCIICPUMEHTOR;

CIIOCOOHOCTH MOHUMATh W MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHUKY U apTyMEHTHI JPYTUX
MIPY aHAJIN3€ Pa3JINYHBIX BUJIOB yUEOHOM AESITEIbHOCTH;

2) MaTpUOTHUYECKOTO BOCTIUTAHUS:

[IEHHOCTHOTO OTHOMICHHUS K HCTOPUYECKOMY M HAyYHOMY HACIIEAHIO OT€YECTBEHHOW XHMUH;

YBa)KEHHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUHU U MPAKTUYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHMS TOTO, YTO JOCTIKEHHSI HAYKH €CTh PEe3y/IbTaT JTUTEIFHBIX HAOIIOICHHA, KPOITOTIMBBIX
AKCIIEPUMEHTAIBHBIX TIOMCKOB, TTOCTOSTHHOTO TPYAa YYE€HBIX U TPAKTHKOB;

MHTEpeca U M03HaBaTebHBIX MOTUBOB B MOJIYYEHUU U MOCIEIYIOIIEM aHalln3e HHOpMauu
0 MePEIOBBIX JOCTHKCHHUIX COBPEMEHHOW OTCUECTBEHHOW XHMHH;

3) AyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBEACHHS,

CIIOCOOHOCTH OIICHHBATh CUTYallUH, CBSI3aHHBIE C XMMHUYECKUMHU SIBICHUSIMH, U NMPUHUMATb
OCO3HAHHBIE PEIICHUs, OPUCHTHPYSICh HA MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;



TOTOBHOCTU OILIEHMBATh CBOE TOBEICHHE M IIOCTYIIKM CBOMX TOBapUUIEd C MO3ULMHI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUM 3TUX MOCTYIIKOB;

4) hopMupOBaHUS KYIbTYPHI 3I0POBBS:

MOHUMAaHUS 1IEHHOCTeM 3J0poBOro u 0Oe3omacHOro oOpa3a KH3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PU3HUYECKOMY U TICHXUIECKOMY 370POBbBIO;

coOMroAeHHsI TTPaBUJI 0€30IaCHOT0 OOpAIlEHHUS C BEIIECTBAMU B OBITY, TOBCETHEBHOM KU3HU
U B TPYAOBOM JEATEIBHOCTH;

MMOHUMAaHUS IEHHOCTH MPaBWJI UHAUBHUIYAJILHOTO U KOJIJIEKTUBHOTO O€30MacHOrO MOBEICHUS
B CUTYaIUsIX, YIPOKAIOIIUX 3/I0POBBIO U KU3HU JIHOJICH;

OCO3HaHHUS TMIOCJIEJACTBUI M HENpPUATUS BPEAHBIX MPUBBIUEK (YHOTpPeOJICHUS aJKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyZ1OBOTO BOCIIUTAHUS:

KOMMYHHKATUBHOW  KOMIIETCHTHOCTH B  Y4€OHO-HCCIICIOBATEIILCKOW  JCSITEIHLHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX ACSITEILHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4YacTHUE€ B PEHICHUU MPAKTUUYECKUX 3aJad  COI[UATbHOU
HAMpPaBJIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

WHTEpeca K MPAKTUICCKOMY U3YYCHHIO MPOPECCHIA PA3TUIHOTO PO, B TOM YHCIIE HA OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAaHUH 110 XUMUU;

YBaXKEHUS K TPYAY, JIOIIM TPYJa U pe3yJibTaTaM TPYIOBOH ACATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBUIYaJbHOW TPACKTOpUU 0Opa3zoBaHUs, OydylIeH
npodeccun U peanm3anud COOCTBEHHBIX XKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUU, MHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) PKOJIOTUYECKOTO BOCIIUTAHHUS:

HKOJIOTHUECKH IIeIeCO00Pa3HOr0 OTHOMIICHHUS K MPHPOJE, KaK MCTOYHHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emIe;

MOHUMAaHUS TI00aJBHOTO XapakTepa JKOJOTHYECKHX MpoOIeM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHHUs HEOOXOJMMOCTH HCIIONH30BAHUS JIOCTIDKEHUN XUMHUU N7 PEHICHHUS BOIPOCOB
paIlMoOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTHUBHOTO HENpPUSTHS JEWCTBHUM, NPUHOCSAIIMX BpEI OKpYXKaroled NpUPOIHOU cpene,
YMEHHUS TPOTHO3UPOBATH HEOIArONMPHUSATHBIE SKOJOTUYECKHE TIOCIECACTBUS TPEANPUHUMAEMBIX
JNEUCTBUN U MPEAOTBPALATh UX;

HaJU4Usl Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, DSKOJOTUYECKONW KYJIbTYpBI, OIBITA
JESATEIbHOCTH  SKOJIOTUYECKOW  HANpaBIC€HHOCTH, YMEHHUSI PYKOBOJCTBOBAaTbCS HMH B
MMO3HABATEIPHOW, KOMMYHHUKATHBHON M COIMAJIBLHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHUSI aKTHBHO
MIPOTUBOCTOATH UACOJIOTHH XeMOPOoOuu;

7) IEHHOCTH HAyYHOTO TTO3HAHMUS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ ¥ 00IIECTBEHHOM MPAKTHKH;

MOHUMaHUsS CHenuPUKH XUMHHU KaK HayKd, OCO3HaHUs e€ poinu B (popMHpoBaHUU
paIMOHATBPHOTO HAYYHOTO MBIIIICHUS, CO3JaHUHU IIEJIOCTHOTO MPEACTABICHHUS 00 OKPYKAIOIIeM
MHUpE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B IO3HAHUHU MPUPOJHBIX 3aKOHOMEPHOCTEN U PEIICHUH
po0JieM CoOXpaHEHHUs MPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUHU JJIs COBPEMEHHOM LMBUIM3AlMU: B €€
T'YMaHUCTHYECKOW HAMpaBJIEHHOCTH M BAXKHOW POJM B CO3JaHMM HOBOM 0a3bl MaTepHaTbHOU
KYJIbTYpPBI, PEIICHUU TI00ANBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOA,
SHEPreTHYECKOM, MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUH MEAUIIMHBI, 00ECIICUeHUN
YCIIOBUH YCIEIIHOTO TPYAA U AKOJIOTHYECKU KOM(POPTHOM KU3HU KAXKAOTO YiIeHA O0IIeCTBa;

€CTECTBEHHO-HAyYHOM TPAaMOTHOCTH: TIOHMMaHHUsl CYIIHOCTH METOJOB  ITO3HAHMS,
UCIIOJIb3YEMBIX B ©CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIONIb30BAaTh TMOJTy4YaeMmble 3HAHUS IS
aHaJln3a U OObSICHEHHUS SBJICHUIN OKPYKAIOIIEr0 MUpa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS



Jenath 000OCHOBAaHHBIC 3aKTIOUYCHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOLIUXCS JAaHHBIX C LEIhI0
MOJIy4EHUs JJOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS ISl PEIICHUS MPOOJIeM B
peaNIbHBIX KU3HEHHBIX CUTYaIUsX;

HHTEpeca K NO3HAHUIO U UCCIIEI0BATEIBCKON JESTENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENpPEepPhIBHOMY OOpa30BaHHUIO M C€aMOOOpa3OBaHUIO, K
AKTUBHOMY TIOJIYUYEHHUIO HOBBIX 3HAHUH 110 XUMHUU B COOTBETCTBUH C KU3HEHHBIMH MTOTPEOHOCTSIMHU;

MHTEpeca K 0COOCHHOCTSIM TPy/a B pa3iMuHbIX chepax mpodecCHoHaTIbHON A TeTbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHS yU4eOHOTO MpeaMeTa « XUMHU» Ha YPOBHE CPEIHETO
o0mero o0pa3oBaHus BKIFOYAIOT:

3HaYUMBIC JUISI (OPMUPOBAHHS MHPOBO33PEHHS OOYUAIONUXCS MEKIUCIUILUIMHAPHBIE
(MeXTpeMeTHbIC) OOIICHAYYHBIC TOHATHUS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTUHBI MUPA U
CHeM(pUKYy METOJOB IO3HAHUS, HCIOIB3YeMBIX B €CTECTBEHHBIX HayKax (Marepus, BEIIEeCTBO,
SHEprus, SIBICHHE, IMPOILECC, CHCTEMa, HAYYHbIH (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TCOPHSI, HCCIICIOBAHUE, HAOIOICHUES, H3MEPEHHE, IKCIICPUMEHT U JIPYTHE);

YHUBEpCaJbHbIC ydeOHBbIC NEHCTBUs (II03HABATEIIbHBIC, KOMMYHHKATUBHBIC, PETYJISTHBHBIC),
obecnieunBaromue GopmupoBanue (QYHKIIMOHAILHONH T'PAMOTHOCTH M COIMATBHOW KOMITCTCHIIUU
oOyuaromuxcs;

CIIOCOOHOCTH oOyJaronmxcs HCII0JIb30BaTh OCBOCHHBIE MEXTUCIUTTNHAPHBIC,
MHUPOBO33PDCHUYCCKHE 3HAHUS W YHHBEpPCAJIbHBIC YYCOHBIC JCHCTBHS B I03HABATEIBHOH U
COLIMAJIBHOM ITPAKTHKE.

MertanpeamMeTHble  pe3yabTaThl  OTPAXKAIOT OBNAJCHHE YHUBEPCAIbHBIMH  y4eOHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

OBnaneHne yHUBEpPCAIbHBIMHU Y4eOHBIMH TO3HABATEIHHBIMU JCHCTBUSIMHU:

1) 6a3oBbIe JIOTHYECKUE JCHCTBUSA:

CaMOCTOSITENNFHO  (OPMYIHpPOBaTH M aKTyalIU3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMarpuBarth;

OTpeAeNATh UENU JeATeNbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU UX TOCTIKEHUS,
COOTHOCHTB PE3yJIbTaThl JICATCILHOCTH C TIOCTABICHHBIMU TICIISIMU;

WCIIONIb30BaTh TMPU OCBOCHHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATH
XapaKTepHble TPU3HAKK TIOHATHA W  YCTaHABIMBAaTh WX B3aMMOCBS3b, HCIIOJIE30BATh
COOTBETCTBYIOIINE TIOHATHUSA JUII OOBSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHIA,

BBIOMpATh OCHOBAHUS ¥ KPUTEPHH JUTS KJIACCU(UKAIIMA BEIECTB H XUMHUYCCKHX PEAKIIHIA,

yCTaHABIUBATh MPUUYUHHO-CIIEICTBEHHBIEC CBS3U MEK/Y U3YYaeMbIMU SIBICHUSIMU;

CTPOUTH JIOTHYECKHUE PACCYXIACHHS (MHIYKTUBHBIC, JICAYKTHBHBIC, 10 aHAJIOTHUHN), BBISBIIATH
3aKOHOMEPHOCTH M TPOTHUBOPEUYHUS] B PACCMaTPHUBAEMBIX SBICHUSAX, (OPMYIHPOBATH BBIBOIBI U
3aKJIFOYEHUS;

MPUMEHSITh B TPOIECCe TO3HAHUS, HCIOJIb3yeMble B XMMHH CHMBOJHYECKHE (3HAKOBBIC)
MOJIeTH, TIPeOOPa30BhIBATh MOJCIBHBIC TPEICTABICHNUS — XUMHUYSCKUN 3HAK (CHMBOJI) 3JICMCHTA,
XuMuueckas Qopmyna, ypaBHEHHE XHMHUYECKOM peakiuu — TpH pPEHIeHuH y4eOHBIX
MMO3HABATENIBHBIX M MPAKTUICCKUX 3a/1a4, IPUMEHSATh Ha3BaHHBIC MOJICIBHBIC MTPEICTABICHHS JIJIS
BBISIBJICHHSI XapPAKTEPHBIX MIPU3HAKOB H3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

BIIQ/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEAKITUH;

dbopMyIIpoBaTh IEIM MW 3a7a4d  HCCIICIOBAHUS, KCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENTLHO C(HOPMYIIUPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHMS U OCHOBBI IS
(hopMHPOBaHHS TUIIOTE3HI 0 IPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX CY)KJICHUI;

BIIQJICTh HABBIKAMH CAMOCTOSATEIHHOTO IUTAHMPOBAHHWS M MPOBEACHUS YYCHHUYECKUX
9KCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOATh 3a XOJOM IpOIlecca, CaMOCTOSATEIBHO



MPOTHO3UPOBATh €ro pe3ynbTaT, (OpPMYIHPOBATH OOOOLICHUS ¥ BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH DPE3YJIbTATOB HCCIEA0BaHMsI, COCTAaBJIATh OOOCHOBAHHBIA OTYET O MPOJEIaHHOU
pabore;

IpUOOpeTaTh ONBIT YYEHHYECKOH HCCIIEOBAaTEIbCKOM M HPOEKTHOH JesTeIbHOCTH,
MPOSIBJISITh  CIIOCOOHOCTb M TOTOBHOCTh K CaMOCTOSITEIBHOMY TIOMCKY METOJOB peIICHUs
IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METO/I0B IIO3HAHMUSL.

3) pabora ¢ uHpOopMaIUECi:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(pOpMALMU (HAy4HO-TIOMYJIIpHAs JIUTepaTypa
XMMHAYECKOTO COJEp)KaHUs, CHpaBOYHBIE TOCOOMs, pecypcsl VHTepHeTa), aHaIM3HpOBATh
MHGOpPMALIMIO Pa3IMYHBIX BUIAOB U (GOPM MNPEACTaBICHUS, KPUTHYECKH OLIEHUBAaTh €&
JIOCTOBEPHOCTb U HEITPOTUBOPEUUBOCTB;

(GbopMynMpoBaTh 3ampochl U IMPUMEHATh pPAa3JIMYHbIE METOAbI IPU IOUCKE U OTOOpE
nHbopMaKy, HEOOXOJMMOH IS BBITIOHEHHUS YI€OHBIX 33124 ONPENeIEHHOTO THIIA;

IpUOOpeTaTh ONBIT HCHOJIb30BaHUSA HH()OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMHA H
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMANIbHYIO (OpMY IpelcTaBleHUs HH(pOpMALMU (CXEMBI,
rpaduku, TuarpamMmbl, TaOJIULblL, PUCYHKHU U IPYTHUE);

UCIOJb30BaTh HAyyHBIH S3BIK B KAauyecTBE CpEACTBAa IpU paboTe ¢ XUMHUYECKOH
nHpOpMaNKe: MPUMEHATh MEXIpeIMETHbIE ((PU3NIECKHe U MaTeMaTHUECKUE) 3HAKU ¥ CUMBOJIBI,
(dbopMyIibl, a06peBUATYpPbI, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISIAHOCTH.

OBnazieHne yHUBEPCAIbHBIMU KOMMYHUKAaTUBHBIMH JIEHCTBUSAMU:

3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMOH TE€Mbl B XOJi¢ Juajiora W/WiIM JUCKYCCHH,
BbICKa3blBaTh HUJAEH, (OPMYIHPOBaTh CBOM NPEIJIOKEHUS  OTHOCHUTEIIBHO  BBIOJHEHHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNaTh C MpPE3CHTAlMeld pe3yJlbTaTOB I03HABATENBHONW JAEATENbHOCTH, IOJyYEHHBIX
CaMOCTOSITEJILHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUH XMMHUYECKOTO IKCIIEPUMEHTA,
MPAKTUYECKOH PabOTHI MO MCCIEOBAHUIO CBOMCTB M3Y4aeMBIX BEIECTB, peain3alud y4eOHOro
MpoeKkTa M (OPMYJIHUPOBAaTh BBIBOJBI MO pe3yjibTaTaM NPOBEAEHHBIX HCCIEJOBAHUM MYTEM
COIJIACOBAHUS MO3ULUI B X0/ 00CYKAEHUS 1 0OMEHa MHEHUSIMH.

OgnazieHe YHUBEPCATBHBIMH PETYISITUBHBIMH JICHCTBUSMU:

CaMOCTOSITENIbHO IUIAHUPOBaThb U OCYILECTBIATH CBOIO I103HABATEIbHYIO JEATENbHOCTbD,
ompezensis €€ LEIU W 3aJayd, KOHTPOJIMPOBATh M O Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH
Ipe/ularaeéMblii  aJrOpUTM JAEUCTBUM NpHU BBHINOJHEHUM YYEOHBIX M HCCIEJOBATENbCKUX 3ajad,
BbIOMpaTh Haubosiee 3PPEKTUBHBIN CIOCOO WX pelIeHHs ¢ YYETOM MOJyYeHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIHSIX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH JE€ATEIbHOCTH HAa OCHOBE CaMOaHalln3a U CaMOOIEHKH.

NPEIMETHBIE PE3YJBbTATHBI
10 KJIACC

[IpeameTHbIe pe3ynabpTaThl 0OCBOEHUS Kypca «OpraHnyeckas XUMHUsD OTPaKaroT:

c(OPMHUPOBAHHOCTh TMPEICTABICHUI O XMMHYECKOW COCTABISIONIEH €CTeCTBEHHO-HAYyYHOU
KapTHHbl MHUpA, POJIM XMMHUHU B IIO3HAHUU SBICHUH NPUPOAbI, B (OPMUPOBAHMM MBILUICHUS U
KyJIbTYyphl JUYHOCTH, €€ (YHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOAWMOW JJsi peUIeHHUs
IPAKTUYECKUX 337ad M SKOJIOTMYECKHM OOOCHOBAaHHOI'O OTHOLIEHHMS K CBOEMY 3[0POBBIO H
MIPUPOIHOM CPEJE;

BJIQJICHAE CUCTEMON XMMHUYECKHX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOMOJIATAIOIUE TOHATHS
(XMMHUYECKUII DJIEMEHT, aToM, »JJEeKTpPOHHas O000JI0YKa aToMa, MOJEKYlIa, BaJeHTHOCTH,
IEKTPOOTPHULIATEIBHOCTh, XUMHUUYECKass CBSI3b, CTPYKTypHass Qopmyna (pa3BépHyTas u



COKpaIéHHast), MoJib, MOJIIDHAsE Macca, MOJISIPHBIN 00BEM, YIIIEpOAHBINA CKeNeT, (yHKIIMOHATbHAs
rpyIIa, pajuKai, u30Mepus, N30MepPbl, TOMOJIOTMUECKHUH Psill, TOMOJIOTH, YIJI€BOA0POIbI, KHCIOPO/
U a30TCOACPIKALIUE COCIUHEHUs, MOHOMED, IOJIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJIISIPHBIC
COEIMHEHMS); TEOPUU U 3aKOHBI (TeopHsl CTpoeHus opranmyeckux BemiectB A. M. byrieposa,
3aKOH COXpPAHEHMsI MacChl BEILIECTB); 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHUMUU;
MHPOBO33PEHUECKHE 3HAHMS, JIeKallhMe B OCHOBE IMOHUMAHMS IPUYUHHOCTH U CUCTEMHOCTH
XUMHAYECKHX SIBJICHUH, (AKTOJIOTMYECKHE CBEIACHHUS O CBOWCTBAaX, COCTaBe, IOIYyYCHHH U
0€30MacHOM HCIIOIb30BAHUM BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY W MPaKTHUYECKOMN
JESATEIIbHOCTH YEII0BEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTepHbIE MPU3HAKU MOHSITUN, YCTAaHABIUBATD UX
B3aUMOCBA3b, HCIIOJIb30BATh COOTBETCTBYIOIIME IIOHATUSA IIPU ONMCAHUM COCTaBa, CTPOCHUSA U
MIPEBPAIICHUI OPraHUYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCTh YMEHHHA HCIOIB30BATH XUMHUYECKYIO CHUMBOJHMKY JUIS COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI) POpMyT OpraHUYecKuX BEIIECTB U
YpaBHEHUH XMMMUYECKUX PEaKLUi, U3rOTABJIMBATH MOJEIU MOJIEKYJ OPraHMYECKHUX BEILECTB IS
WJUTFOCTPAIIMU X XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHUU YCTAHABJIMBATH IMPHHAJICKHOCTh HM3YYEHHBIX OPTraHHYECKUX
BEUIECTB [0 HX COCTaBy M CTPOCHUIO K OMNpEeAeNEHHOMY KiIacCy/Tpymme COeIUHEHUN
(YriieBofopo/ibl, KUCIOPOJ U a30TCOAEPKALLUE COSAUHEHUSI, BHICOKOMOJIEKYIISIPHBIE COSAMHEHNS),
naBaTh WM Ha3BaHusi 1o cucrematudeckor HomeHkiarype (IUPAC), a Takke NpUBOAUTH
TPUBUAJIbHBIE Ha3BaHUS OTJEIbHBIX OPraHWYECKUX BEIIECTB (PTUJICH, INPONMJIEH, AalleTUJIEH,
STHJICHTJIMKOJIb, TIHIEPUH, GEeHOT, PopMalIbIEeT I, alleTallbJeru/l, MypaBbUHas KUCIOTa, YKCYCHAs
KHMCIIOTa, OJIEMHOBAas KHUCJIOTA, CTEapUHOBas KUCJIOTA, INII0OK03a, (PpyKTO3a, Kpaxmal, LeJUIi0I03a,
TJIMIIVH),

c(OPMUPOBAHHOCTh YMEHMSI OINpPEAENATh BHJbl XHUMHUYECKOH CBS3M B OpPTraHUYECKUX
coeIMHEHUsX (OAMHAPHBIE U KPaTHBIE);

c(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATH IOJOXKEHUS TEOPUM CTPOEHUS OPraHUYECKUX
BemectB A. M. bytnepoBa /s 00BSCHEHHMs 3aBUCMMOCTH CBOWCTB BELIECTB OT MX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHHUsI MACCHI BELIECTB;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, GU3NUECKHE U XUMUYECKUE
CBOMCTBA TUMHWYHBIX MPEACTaBUTEIEH PAa3IMYHBIX KJIACCOB OPraHMYECKUX BEUIECTB (METaH, 3TaH,
STUJICH, TPOIWIEH, aleTwieH, Oyraauen-1,3, mermnOyraaueH-1,3, OGeH307, METaHOJI, 3TaHOIN,
STWIEHIJIMKOJIb, TIUIEPUH, (EHOJI, aleTalbJerusl, MypaBbuHas U YKCyCHas KHUCJOTHI, TJIOKO3a,
Kpaxmall, LEeJUI0J103a, aMUHOYKCYCHasl KUCIIOTa), WJUIFOCTPUPOBATh T€HETHUYECKYIO CBSA3b MEXKIY
HUMHU YpaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHYECKHUX PEAKIUI C HCMOJIb30BAaHHUEM CTPYKTYPHBIX
hopmyu;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOYHHUKHU YIIIEBOJOPOIHOTO ChIPbs (HEPTD,
INPUPOJHBIN Ta3, yroib), CIOCOObI MX MepepalOTKH M TMPaKTHUECKOE MPHUMEHEHHE MPOIYKTOB
nepepaboTKH;

c(OPMHPOBAHHOCTh YMEHUI NMPOBOAUTH BBIYUCICHUS MO XUMUYECKUM YpaBHEHHUSM (Macchl,
00BbEMa, KOIMYECTBA UCXOIHOTO BEILIECTBA WJIM MPOIYKTa PEaKIUH 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIECTB WIN IPOJYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHH BIAJETh CUCTEMOW 3HAHWUU 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, UCTIOJIb3YEMbIX B XUMHUHU MIPU N3YUYEHUH BELIECTB U XMMHUUYECKHX SIBJICHUH (HaOIt0/IeHHE,
U3MEpEeHHUe, HKCIIEPUMEHT, MOJEIUPOBAHKE), UCIOIb30BaTh CUCTEMHBbIE XMMHUYECKUE 3HAHUS IS
IPUHATHSI PEIIEHUI B KOHKPETHBIX >KM3HEHHBIX CUTYallUsX, CBA3AaHHBIX C BEIIECTBAMU M UX
IIPUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHHUH COOJIOAATH IMpaBUja IOJB30BAHUS XUMHYECKOH IMOCYAOH U
Ja00paTOPHBIM O0OpPYJOBAaHUEM, a TAKXKE TpaBUiIa OOpaIlleHUsI C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKLHUSMH 110 BBIITOTHEHUIO JTa00PATOPHBIX XUMHUUECKUX OIBITOB;



cOpPMUPOBAHHOCTh yMEHUW IJIAHUPOBATh W BBINOJNHATH XUMHUYECKHHA OSKCIIEPUMEHT
(mpeBpallleHUs] OPraHMYECKUX BEIIECTB MPU HArpeBaHUH, IMOJIyU€HUE JTUJICHA U U3YyYEHHUE ero
CBOWCTB, KQUECTBEHHBIC PEAKIIUU OPTAaHUYCCKUX BEIIECTB, JICHATYpaIis OCITKOB IIPHU HArPEBaHUHU,
L[BETHBIE PEAKIMHN OEJKOB) B COOTBETCTBUU C MPaBUJIAMU TEXHUKH OE€30MACHOCTH MpH oOpallieHun
C BeIeCTBAMH U JaOOpAaTOPHBIM OOOPYAOBAaHHEM, MPEACTABIATh PE3yJIbTaThl XHMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3alKicH ypaBHEHUN COOTBETCTBYIOIIMX peakuuii u (QopMyIHpoBaTh
BBIBO/IbI HA OCHOBE 3THUX PE3YJIbTATOB;

cOpPMUPOBAHHOCTh YMEHMH KPUTHYECKU AaHAJIU3UPOBATH XHUMUYECKYI0 HH(OPMAIHUIO,
MOJIy4aeMyI0 M3 Pa3HBbIX HCTOYHUKOB (CpECTBA MaccoBOi nH(popmarmu, UHTEpHET U APyrux);

chOpPMUPOBAHHOCTh YMEHHM CcOOJIOJaTh NpaBHJIa 3KOJOTHYECKH  I1€1eco00pa3Horo
MOBEJACHUS B OBITY M TPYIOBOW JIEATEIHHOCTH B IEISAX COXPAHEHUS CBOETO 370POBBS U
OKpYy’Xarollled MPUPOJHON Cpebl, OCO3HABATh ONACHOCTb BO3ACHCTBHS Ha KUBbIE OPraHU3MbI
onpeeEHHBIX OPraHUnYECKUX BEIECTB, MOHUMAas cMbIci nokazaress 1K, moscHaTs Ha npumepax
CHOCOOBI YMEHBIICHHS U MTPEIOTBPAILLIEHUS UX BPEAHOTO BO3JICHCTBHUS HA OpraHU3M YeJIOBEKa;

JUIsl O0y4aromUXCs € OrPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3JI0POBBSI: yYMEHHE IPUMEHSTHh
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUECKUX SBJICHHIA;

JUISL CIIETIBIX M CIIA0OBUASIINX OOYYArOIIMXCSA: YMEHHUE HCIOJIBb30BaTh Pelbe(HO-TOYCUHYIO
cucremy obo3nauenuii JI. bpaitng mis 3anucu xumuueckux Gopmyi.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUA Kypca «O011as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUN: O XUMHUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpA, POJIM XMMHUHU B TIO3HAHMM SIBICHUI MPHUPOABI, B (OPMUPOBAHUM MBIIUICHUS U
KyIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIbHOW TIpaMOTHOCTH, HEOOXOAMMOM ISl pelIeHus
MPAKTUYECKUX 337ad M SKOJOTMYECKHM OOOCHOBAaHHOIO OTHOILIEHHMS K CBOEMY 370POBBIO U
MIPUPOIHOM CpEJIE;

BJI/ICHUE CHCTEMON XMMHUYECKUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE TOHATHS
(XMMHUYECKHUIl 2JIEMEHT, aToM, M30TOI, S-, P-, d- DIEKTPOHHBIE OPOMTAIIM aTOMOB, HOH, MOJICKYJIa,
MOJIb, MOJIIpDHBI 00BEM, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHCIECHHS,
XUMHUYECKas CBA3b (KOBaJEHTHAsl, WOHHAs, MeTaJUIMYecKas, BOJOPOAHAs), KpUCTAJIMYECcKas
pemérka, TUNBl  XUMWUYECKMX  PEaKLMH,  pacTBOp,  DJIEKTPOJIUTHI,  HEIJIEKTPOJIUTHI,
ANEKTPOIIUTUYECKAS JUCCOLUAIUS, OKUCIUTEh, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW peakKlnH,
XMMHUYECKOE pABHOBECHE); TEOPUM U 3aKOHBI (TEOpHsl DJIEKTPOJUTUYECKOW AMCCOLUALNM,
nepuonnueckuil 3akoH . M. MenneneeBa, 3aKk0OH COXpaHEHHUSI MacChbl BEUIECTB, 3aKOH COXPaHEHUs
U MPEBPALIEHUS DPHEPIMM IPU XUMHUYECKHX PEaKLUAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUM S3bIK
XUMHH, MUPOBO33PEHUYECKNE 3HAHUS, JIEXKAIINE B OCHOBE IOHUMAaHUS IPUYMHHOCTH U CHCTEMHOCTH
XUMHAYECKHX SIBJICHUH, (AKTOJIOIMYECKHE CBEICHHUS O CBOWCTBAaX, COCTaBe, MOJIYyYCHUH U
0€30MacHOM HCIOJIb30BAHUN Ba)KHEUIINX HEOPraHMYEeCKHX BEIIECTB B OBITY U MPaKTHUECKOM
JESTEIBHOCTH YEJIOBEKA;

c(OpPMHUPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbIE MPU3HAKU MOHITHH, YCTaHABIMBATh UX
B3alMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS NIPH ONMCAHUN HEOPTraHUYECKHUX BELECTB
U UX IPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHH HCMOJb30BATh XUMHUECKYIO CHUMBOJHMKY JUIS COCTaBJICHUS
(hopMys BEIIeCTB M YpaBHCHU XMMHYECKUX peakinid, cuctemMaTuieckyro HomeHknarypy (IUPAC)
Y TpUBHAJIbHbIE Ha3BAHMS OTACJbHBIX HEOPTraHWYECKUX BEIIECTB (yrapHbI ra3, YrjIeKUCIbIU ras,
aMMHaK, raiéHasi U3BeCTh, HeraléHas u3BecTb, TUThEBas CoJa, MUPUT U JApyTue);

c(OPMHPOBAHHOCTh YMEHUH ONpEENsATh BAJICHTHOCTh M CTEMECHb OKHCICHHS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHUSX PA3JIIMYHOIO COCTaBa, BHUJl XUMHUYECKOW CBSI3U (KOBaJEHTHAsl, MOHHAs,
METaJIJINYECKasi, BOJOPOJHAsA) B COEAMHEHHUAX, THUI KPUCTAUINYECKOW PEMIETKHM KOHKPETHOIO



BEIlleCTBA (aTOMHAsl, MOJIEKYJISIpHAsi, HMOHHAs, METAJUIMYECKas), XapaKTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUN;

c(hOpPMUPOBAHHOCTh YMEHUH YCTAaHABIMBATH MPUHAICKHOCTh HEOPTAHUYECKHUX BEIIECTB 10
X COCTaBy K OIpeleiEHHOMY KiacCy/Tpylie COeIUHEHUW (TpOCThbie BEIIecTBA — METAJUIbl U
HEMETAJITbl, OKCHJIBI, OCHOBAHHUSI, KHCIOTHI, aM(OTEPHBIE TUAPOKCUIBI, COJIH ),

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI nepuoandeckoro 3akona JI. M. MenneneeBa
U IGMOHCTPUPOBATH €T0 CUCTEMATH3UPYIOIIYI0, 00BICHUTEIBHYIO U IIPOTHOCTHYECKYIO () YHKITUY;

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh IEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX
anemeHToB 1—4 nepuonoB [lepuoanueckoii cucrembl xumuueckux siaemeHtoB . 1I. Menpeneena,
UCIIOJIB3YS MOHATHS «S-, P-, J-3JIEKTPOHHBIC OPOUTAINY», «IHEPIETHYECKUE YPOBHU», OOBICHSITH
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U WX COCIUHEHUU IO MEepUuoaaM U
rpynnam I[lepuoaunueckoil cucrembl xumMuieckux siaeMenToB . . Menzaeneena;

c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYCCKUE CBOMCTBA
HEOPraHUYECKUX BEILECTB Pa3JIMYHBIX KIIACCOB, MOATBEPKJIATh CYIIECTBOBAHUE I'€HETHYECKOU
CBA3M MEXJYy HEOPraHWYECKHMMH BEIECTBAMH C IOMOIIBIO YPAaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUH;

c(OpPMHUPOBAHHOCTh YMEHHUS KJIACCU(DUIUPOBATh XWMHUYCCKUE PEAKIMH TI0 Pa3IUIHBIM
MpHU3HaKaM (YUCIIy U COCTaBY pPearupyrouiux BEMIeCTB, TeIIoBoMY 3 (eKTy peakunu, u3MEHEHHIO
CTENEHEW OKUCIIEHUS 3IEMEHTOB, 00OpPaTUMOCTH PEAKIMH, YUaCTHIO KaTaanu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUN COCTABJIATH YPABHEHHs PEAKIM Pa3TUYHBIX THUIIOB, MOJHBIE U
COKpalI€HHbIC ypaBHEHHUS DPEAKIMA HMOHHOTO OOMEHA, Y4YUTBIBAs YCIIOBHS, NMPU KOTOPBIX OSTH
peakuuu UAyT 10 KOHLA;

c(hOpMHUPOBAHHOCTh YMEHUM MPOBOAUTH PEAKIINHU, TTOATBEPIKIAIONINE KAaUeCTBEHHBI COCTaB
Pa3IMYHBIX HEOPTraHWYECKUX BEUIECTB, PACIIO3HABATh ONBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOPAX HEOPTaHUYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHH PACKpPBIBATh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIHHBIX
peaxuii IoCpeICTBOM COCTaBJICHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIHii;

c(OpPMHUPOBAHHOCTh YMEHHUI OOBSICHATH 3aBHCUMOCTh CKOPOCTH XHMHUYECKOW PEaKIMH OT
pa3UuHBIX (DAKTOPOB; XapaKTEp CMEIICHUS XUMHUYECKOTO pPABHOBECHUS B 3aBUCHUMOCTH OT
BHelHero Bo3aelictus (mpunnun Jle [larensbe);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh XMMHUYECKHE IPOIIECCHI, JIEkKAIIUE B OCHOBE
MPOMBIIIJICHHOTO TOJYY€HUS CEepPHOM KHCIOTHI, aMMHakKa, a Takxke C(HOpPMHUPOBAHHOCTh
MpeACTaBICHU 00 OOIMX HAYYHBIX TPHHIUIAX MU DKOJOTUYECKUX MpoOIeMax XHUMHUUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOJIUTH BBIUNCICHUS C UCIIOIH30BAHUEM MOHATHS «MaCcCOBast
JIOJISl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XMUMHUYECKUX PEAKIUIX, MACCHI
BelIeCTBa WM 00bEMA ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WM O0BEMY OJTHOTO U3
YYaCTBYIOIIMX B PEaKIIMU BEIIECTB, TEIJIOBOTO 3¢ (deKTa peakiini Ha OCHOBE 3aKOHOB COXpPaHEHUS
MacChl BEIIECTB, MPEBPAIICHUS U COXPAHECHHS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COONIOAATh TpaBHUJia IOJB30BAHMUS XHUMHYECKOW MOCYHAOW H
Ja00paTOPHBIM O0OpPYIOBAaHUEM, a TAK)KE IMpaBWjIa OOpaIlEHUs C BEMIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

chOPMHUPOBAHHOCTh yMEHHH IIJITAHUPOBATh W BBIMOJHATH XUMHUYECKHH OKCIIEPUMEHT
(pa3znoxeHue nepoKcuaa BOJOpoa B MPUCYTCTBUU KaTallu3aTopa, ONPEAEIICHHE CPelbl pAaCTBOPOB
BELIECTB C MOMOIIbI0 YHUBEPCATHHOIO MHIUKATOPA, BIMSHUE PAa3IUYHBIX (PAKTOPOB HA CKOPOCTh
XUMHAYECKON peakliy, peakiii HOHHOTO 0OMEHa, KadyeCTBEHHbIE PeaKLnu Ha cylbdaT-, KapOoHaT-
U XJOPUI-aHUOHBI, HAa KAaTUOH aMMOHHs, PELICHHWE >SKCIEPUMEHTAIbHBIX 337a4 [0 TeMaMm
«Mertame» U «HemeTtannel») B COOTBETCTBUU C MpaBUJIAMH TEXHUKH O€30MACHOCTU TPHU
oOpallleHuu ¢ BellecTBaMU U JIabopaTOpPHBIM O0OpYyIOBaHUEM, NPEICTABIATH PE3yIbTaThl
XUMHYECKOTO OJKCIIEpUMEHTa B (opMe 3aluCH YpPaBHEHUU COOTBETCTBYIOIIMX PEAKIUU U
(bopMyIHpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;



c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAJIM3UPOBATh XUMHUECKYI0 HH(OpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MAaCCOBOI KOMMYHUKaLUU, IHTepHET U Ipyrux);

cOPMHPOBAHHOCT, YMEHUH COOJNIOAATh MpaBWiIa 3KOJOTMYECKH  I1e1eCO00pa3HOoro
MOBEACHUA B OBITY U TPYIOBOW JEATEIBHOCTH B LESIX COXPAHEHHS CBOETO 3I0pPOBbS U
OKpY>Kalollle MPUPOAHOM CpEelbl, OCO3HABATh OIACHOCTh BO3JCHUCTBUSA HA >KUBBIC OPraHU3MBbI
ornpeAenéHHbIX BEIIeCTB, MoHuMas cmbici nokazatens [1JIK, moscHAT, Ha mpumepax cHocoObl
YMEHBUICHUS U NIPEAOTBPALICHUS UX BPEIHOIO BO3IEUCTBUA HA OPraHU3M YEJIOBEKa;

Uis  00ydaroluXcsi ¢ OrpPaHUYCHHBIMH BO3MOXHOCTSMHU 37I0POBBSI: YMEHHUE MPUMEHSTh
3HaHUA 06 OCHOBHBIX JOCTYITHBIX MCTOAAX MMO3HAHUA BCUICCTB U XUMUUCCKHUX HBHGHHﬁ;

JUIS CJETbIX U CIa0OBUASIIMX OOYYArOIIMXCS: YMEHHUE HCIOJIb30BaTh Pelibe()HO-TOYEUHYIO
cucremy obo3nauenuii JI. bpaitns st 3anvcu XuMudeckux Gopmyi.

COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPITAHUYECKASA XUMUA

Teopernueckrne OCHOBbI OPraHU4YECKOW XUMHUH

[Ipenmer opraHmyeckoil XUMuHU: €€ BO3HUKHOBEHME, Pa3BUTHE M 3HAYEHHUE B IOJIyUYEHHUH
HOBBIX BEIIECTB U MaTepHuaioB. Teopus cTpoeHus: opraHnueckux coequHenuit A. M. byrneposa, eé
OCHOBHBIE TOJOXkeHUsA. CTpYKTypHbIE (POPMYJIbI OPraHMYECKUX BemiecTB. ['omosorus, usomepus.
XuMudeckasi CBsI3b B OpraHM4ECKUX COCTUHEHUSIX — OJJUHAPHBIE U KpPAaTHBIE CBS3H.

[IpencraBnenue o kiacCU(pUKAIMKM OpraHUYECKMX BellecTB. HomeHkiaTypa opraHMYecKHX
COEMHEHMH (cucTeMaTHYecKas) U TPUBUAIbHbIE HA3BaHUS Ba)KHEHIIMX IPEICTaBUTENEH KJIacCcoB
OpPraHMYECKUX BEILECTB.

DKcrepuMEHTAIbHbIE METOJbl M3YyYEHUS BELIECTB U HMX IPEBpAlllEeHU: O03HAKOMJIEHHE C
o0pa3llaMi OpPraHMYeCKHUX BEIIECTB M MaTepualaMd Ha HMX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpPraHMYECKUX BEIECTB, HAONIOIEHNE U OMMCAHNE IEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALICHUIO
OpPraHUYECKUX BEILIECTB IPU HarpeBaHuu (IUIaBJICHUE, OOYTIIMBaHUE U TOPEHHE).

YrneBoaopobl

ANKaHBl: COCTaB M CTPOEHUE, TOMOJIOTMYECKMH psaA. MeraH M 3TaH — mpocTeiime
MIPE/ICTaBUTENN AIKAHOB: (pU3MUECKHe U XUMUYECKHE CBOWCTBA (peaklUy 3aMEelIeHHs] U TOPEHHUs),
HaXO0XJECHHUE B IPUPOJIE, IOTYUEHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHUE, FOMOJOTHYECKHM PsiA. DOTWIEH W INPOMNWIEH — IMpOCTEeWIne
NPEJCTaBUTENIN AJKEHOB: (PU3MUECKHe M XHMMHUYECKHE CBOMCTBa (peakuuu THAPHUPOBAHUS,
raJlor€HUPOBAHUS, THIpaTallii, OKUCIEHHUS U MOJIMMEPHU3allin), OJIydeHrEe U IPUMEHEHHE.

Ankanuensl: Oyraguen-1,3 u MetwiOyranueH-1,3: cTpoeHue, BaKHEWIIHE XHUMHUYECKHUE
cBoiicTBa (peakius noiauMmepusanun). [lonyyeHre CHHTETHUECKOTO KayuyKa U pe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHHSI, TOMOJIOTUYECKUNA psifl. ALIETHIIEH — MPOCTEHIIHIA
MIPE/ICTaBUTENb AJKUHOB: COCTaB, CTpOeHHE, (U3NYECKHe U XMMHUYECKHE CBOICTBa (peakuuu
TUIPUPOBAHUs, TaJOTEHUPOBAHUS, TUAPATALIUHN, TOPEHUS ), TOJyUEHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHHe, (PU3NUECKHME W XHUMHUYECKHE CBOWCTBA (pEaKIuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), IMOJIYyYEHHME U IpUMEHEHHE. TOoilyoa: C€OCTaB, CTPOEHHE,
¢bu3nyeckue U XMMUYECKHUE CBOMCTBA (pEeaklMM TajloreHUPOBaHMsS U HUTPOBAHMS), MOJYyUYCHHUE U
IpUMEeHEHHe. TOKCHYHOCTH  apeHoB. ['eHermdeckas CBA3b  MEXIy  YIVIEBOJOPOJAaMHU,
MPUHAIEKAIMMHU K PA3JIMYHBIM KJIaccaMm.

[IpupoaHble MCTOYHUKU YTIIEBOAOPOAOB. IIpupoaHbIi ra3 W momyTHble He(TSHBIE Ta3bl.
Hedts u e€ mpoucxoxaenue. CrocoObl mepepadoTKu HE(TH: MTEPEroHKa, KPEKUHT (TEPMUUYECKHM,



KaTaIUTUYECKUH ), mupoiu3. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHUE B MPOMBIIUIEHHOCTH
u B ObITy. KaMeHHBIH yrosb U IpoIyKThl €ro NepepadoTKH.

OKCIEpUMEHTAJIBHBIE METOJbl M3YyYEHUS BELIECTB U MX IPEBpAILEHUN: O3HAKOMIIEHHE C
o0pa3liaMu IuUIacTMace, KaydyykoB U pe3uHbl, koyuiekuuu «Hedtb» u «Yrosnb», MomennpoBaHue
MOJICKYJl ~YTJIEBOJIOPOJIOB M  TaJIOTEHONPOM3BOJIHBIX, IPOBEJACHHE NPAKTUYECKOH pabOTHI:
IIOJIy4Y€HHUE ITUIICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnsle 3anaun.

Bbruuciienus o ypaBHEHUIO XUMHUECKOW peakuu (Macchl, 00bEMa, KOJMYECTBA UCXOAHOTO
BELIECTBA UJIM IPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OAHOIO U3 UCXOTHBIX
BEIIECTB WU MPOJYKTOB PEAKLIUN).

Kucnoponcoaep:xaiue opraHn4eckue CoeAMHEHNS

IIpenenpHble OJHOATOMHBIE CHMPTHI. MeETaHON M ATAHOJ: CTPOEHHUe, (U3UYECKHE U
XUMHUYECKHE CBOMCTBA (peakUMM C aKTUBHBIMU METajllaMH, TaJlOT€HOBOJIOPOJAMHU, T'OPEHHE),
IIpUMeHeHHe. BogopoiHble CBsI3UM MEX1y MOJIEKYJIaMH CIIUPTOB. J[eficTBME METaHOIA U 3TaHOJIA Ha
OpraHM3M YeJIOBEKa.

MHoroaToMHble CHHUPTBl. OTWICHIVIMKOIAb W TJHULEPUH: CTpOeHue, (U3HYECKHe U
XUMHUYECKHUE CBOICTBa (B3aMMOJAEHMCTBHE CO LIEIIOYHBIMU METallIaMU, KaueCTBEHHAs PEaKlUs Ha
MHOr0oaTOMHbIe cnuptThl). /JleifictBue Ha opraHusm denoBeka. llpumeHeHue riuIepuHa U
STHJIECHIJIUKOJIS.

@DeHoJI: CTPOSHHE MOJIEKYJIbl, (pU3MUECKue U XUMUYECKHUe CcBOicTBa. TOKCHYHOCTH (eHoa.
[Tpumenenne peHomna.

Anbnerusl 1 keToHbl. DopManbaerus, aneTaabAerul: CTpoeHue, pusnyeckue 1 XUMH4ecKue
CBOMCTBa (peakIMu OKHCIEHUS U BOCCTAHOBJICHUS, KAYECTBEHHBIE DEAKIMH), MOJIyu€eHUE U
IIPUMEHEHHE.

OAHOOCHOBHBIE TpenenbHbIe KapOOHOBbIE KHUCIOTHl. MypaBbUHAs M YKCYCHasi KHUCJIOTBHI:
cTpoeHue, pU3NYecKue U XMMHUYECKHe CBOMCTBa (CBOMCTBa, oOIIMe JUIS Kilacca KUCIOT, peaKIus
sTepudukanum), MoaydyeHHe U npuMeHeHue. CrTeapuHOBas M OJEMHOBAs KHUCJIOTHI Kak
MPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KUCIOT. Mblja KaK COJM BBICIIMX KapOOHOBBIX KHCIIOT, UX
MOIOIIEEe ACHCTBUE.

CrnoxHble 3(Upbl Kak NPOU3BOJHBIE KAapOOHOBBIX KHUCJIOT. ['MIposnn3 cIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. buosorndeckas posib KUPOB.

VYraeBopl: cocTaB, KiIacCU(pHKAIMs YrieBoJoB (MOHO-, TU- U IMojaucaxapuibl). [roko3a —
MPOCTEHIINA MOHOCAXapua: OCOOEHHOCTH CTPOECHUS MOJIEKYNbl, (PU3UYECKHE WU XUMHUYECKUE
cBolicTBa (B3auMozeicTBue ¢ ruapokcuaom Meau(ll), okucienne aMMuauyHbIM PacTBOPOM OKCHJIA
cepeopa(l), BoccTaHoBieHHE, OpOKEHHE TJIOKO3bI), HAXOXIEHHE B TPHUPOJE, NPUMEHEHHE,
6uosornueckas posb. otocunres. PpyKTo3a Kak H30Mep IITIOKO3bI.

Kpaxman u nemitronosa kak npupojHble nmoiaumepbl. CTpoeHHe Kpaxmalia U IeJUTFOJIO3bI.
dusnueckue U XMMHUYECKHUEe CBOMCTBA KpaxMaia (THAPOSIU3, KaUeCTBEHHAs! PEaKIUs C HOJIOM).

DKClepUMEHTAIbHbIE METOJbl M3y4YeHHs] BEIIECTB M UX MpPEBpallleHui: MpOBeEeHUE,
HaOJI0ICHNE U OMMCAaHUE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHHE CIIUPTOB, KAUECTBEHHBIE PEAKLIUU
OJIHOATOMHBIX CHHUPTOB (OKucieHHe dTaHoia okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB
(B3aumogpeiicTBue rauuepuHa ¢ ruapokcugoM meau(ll)), ampaerunoB (OKMCIEHHE aMMHAYHBIM
pactBopom okcuaa cepedpa(l) m rumpoxcumom meau(ll), B3aumoaeicTBue Kpaxmaia ¢ HOJOM),
MIPOBE/ICHUE MPAKTHUECKONW PabOThI: CBOMCTBA pacTBOPA YKCYCHOW KHUCIIOTHI.

Pacuérhrle 3agaun.

BbruuciieHus mo ypaBHEHHIO XUMHUECKOW peakiiuy (Macchl, 00bEMa, KOJTMUECTBA UCXOIHOTO
BEIIECTBA WU NPOIYKTa PEAKLIUU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX
BELIECTB UJIU IPOAYKTOB PEAKIIUH).

A3zoTconepKanye OpraHi4eckue COeINHEHUS.



AMUHOKHCIIOTHI Kak am(oTepHble OpraHuyeckue coequHeHus. Puzndeckue U XMMUYECKHE
CBOWCTBA AaMMHOKHMCIOT (Ha @puUMepe IMuuHa). buosornyeckoe 3HaueHUE aMMHOKHUCIIOT.
[TenTuap!.

benkn kak NpuUpoOgHBIE BBICOKOMOJIEKYJISIpDHBIE cocnuMHeHus. llepBuunas, BTOpUYHAs U
TpeTUYHasl CTPYKTypa OenkoB. XHMHYECKHE CBOICTBa OEJIKOB: THUIPONM3, JAEHATypauus,
KayeCTBEHHbIE PEaKLMU Ha OEJIKH.

DKcIiepUMEHTAbHBIE METOABl M3YyYCHHs BEIIECTB M HMX NPEBpALlCHHWA: HAONIIOICHHE U
OIMCaHME IEMOHCTPALMOHHBIX ONBITOB: J€HATypalusl O€JIKOB NPU HArpEeBaHWHM, LIBETHBIE pEaKIUU
0€JKOB.

BBICOKOMOIEKYIISIPHBIE COEMHEHMUS

OcCHOBHbIE TIOHATUS XHMHHM BBICOKOMOJIEKYJSIPHBIX COEJAMHEHUN: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIICHb IIOJUMEPU3ALINH, CPEAHAA MOJIEKYJsIpHas Macca. OCHOBHBIE METOJbI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COETUHEHUN — MOJIMMEPU3ALIUS U TOJUKOH/ICHC AL

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHUS BELIECTB M MX IPEBPALLEHUIN: O3HAKOMIICHHE C
00pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYUIYKOB.

MexnpeamMeTHbIe CBS3H.

Peanuzanus MeXnpeaMETHBIX CBsI3ed NpU HU3y4EeHUM opranmyeckol xumuu B 10 kiacce
OCYILECTBIISICTCS Yepe3 HCIOJIb30BAHWE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX IOHATUH, Tak U
MOHSTHUM, SBISIOIUXCA CUCTEMHBIMU JJI1 OT/IEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1u11e ecTecTBEHHO-HAYUHbIEe TIOHATHS: SBJICHHE, HAYUHBIH (aKT, MIIOTE3a, 3aKOH, TEOPHUs,
aHamM3, CUHTE3, Kiaccu(uKauus, MEePUOAUYHOCTh, HAONIONEHUE, HW3MEpEHHE, JKCIICPHUMEHT,
MOJIETTUPOBaHUE.

®dusuka: MaTepus, SHEprusi, Macca, aToOM, JIEKTPOH, MOJIEKYJa, YIHEPreTUUECKUN ypOBEHbD,
BEIIECTBO, TeNO, 00bEM, arperaTHOe COCTOSIHME BEIeCTBa, (PU3NYECKHe BEIMYMHBI U €AMHUIBI UX
M3MEpeHusl.

buonorusi: knerka, opraHusM, Ouocdepa, oOMeH BeLIECTB B oOpraHuszMe, (oTocuHTE3,
OMOJIOTrMYECKH aKTUBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KHUPHI, PEpMEHTHI).

I'eorpadus: MuHepanbl, FOpHbIE TOPO/JIbl, TOJE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHosorus: NUIIEBbIE MPOJIYKThI, OCHOBBI PAllMOHAIBLHOTO IMUTAHUS, MOIOIIME CPEICTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHE IpenapaThl, MaTepUalibl U3 MCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckrie OCHOBBI XUMUHU

Xumuueckuid  snemMeHT. ATtoM. Sapo aTtoma, wW30TOMBL. DIEKTPOHHAs O0OJIOYKA.
DHepreTuyeckre ypOBHH, MOAYPOBHH. ATOMHBIE OpOHTaIH, S-, P-, O- smemenTsl. OCOOCHHOCTH
pacmpesienieHusi JIEKTPOHOB MO OpOWTANsIM B aTOMax JJIEMEHTOB TMEPBBIX YETBHIPEX MEPHOOB.
DneKkTpoHHask KOH(HUTypaIis aTOMOB.

[lepuonnueckuii 3akoH u Ilepuomnueckass cucrema Xxumuyeckux dsmemeHToB . .
MenpneneeBa. CBs3b MEPUOANIECKOTO 3aKOHA U [lepronyeckoil CHCTEMbI XUMHYECKUX AJIEMEHTOB
J. 1. MenneneeBa ¢ COBPEMEHHOM TEOpUEH CTPOEHHUS ATOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB IO TPyMIaM U
nepuoaM. 3Ha4eHUE NePUOJUIECKOTO 3aKOHA B Pa3BUTUN HAYKHU.

CtpoeHue BemiecTBa. XHUMHUYECKas CBS3b. BHIbl XUMHYeCKOW CBsI3M (KOBaJIGHTHAs
HEMoJISIpHAas W TOJSIpHAs, HMOHHAs, MeTaTu4eckas). MeXaHu3Mbl 0Opa3oBaHUs KOBAJICHTHOM
XUMUYECKON CBsI3M (OOMEHHBIM M JOHOPHO-AKIENTOPHBIN). BomopomHas cBs3b. BaaeHTHOCTB.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKucieHus. IOHbI: KAaTHOHBI U AHUOHBI.



BemecTBa MOJEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHA. 3aKOH IOCTOSHCTBA COCTaBa
BeUIECTBA. THUIBI KPUCTAUIMYECKUX PpEMETOK. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIIA
KPUCTAIUIMYECKON PEIIETKH.

IlonsatTe o gucnepcHeIX cuctemax. MCTMHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas moist
BELIECTBA B pacTBOpE.

Knaccudukanus Heopranuueckux coenuHeHMd. HoMeHKaTypa HEOpraHM4ecKHX BEILECTB.
I'enernueckas CBS3b HEOPraHMUECKUX BEIIECTB, IPUHAICKAIIMX K PA3IMUHBIM KJlaccaM.

Xumnueckas peakuus. Krnaccupukanus XHMMHYECKUX peakUUil B HEOpraHM4Yeckod u
OpPraHMYECKON XMMHU. 3aKOH COXPAaHEHHUS MacChl BEILECTB, 3aKOH COXPAHEHHUS U IpEBpallleHUs
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakuuu, €€ 3aBHCUMOCTh OT pa3iu4HbIX (akTopoB. OOpaTHUMbIE pPEAKIHU.
Xumuyeckoe paBHOBecHe. DaKTOpBI, BIMAIOIIME HA COCTOSHUE XHUMHYECKOIO PABHOBECHU.
[Ipunnun Jle Hlatense.

Onexkrponutuyeckas aucconuanus. CunpHble M cialOble 37eKTponuThl. Cpena BOAHBIX
pacTBOpOB BEILIECTB: KUCIIasl, HEUTpalibHas, I1€JI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIIUH.

DKcrepuMEHTAIbHBIE METO/IbI U3YYEHHS BEIIECTB U UX MPEBPALLEHUI: 1eMOHCTpaLUs TaOIHLl
«Ilepuonnyeckas cucrema xumudeckux snneMmeHToB . WM. Mengeneesa», nsydeHue Mopeien
KPUCTAUIMYECKUX PEHIETOK, HAONIOJCHHEe W OINHCAaHWE JIEMOHCTPAIMOHHBIX M JabOpaTOPHBIX
OIBITOB (pa3joXeHHe MEePOKCHAa BOAOPOJAA B NMPUCYTCTBUU KaTalM3aTopa, ONpPEJEsICHHE Cpelibl
pacTBOpPOB BEUIECTB C IOMOILIBI0 YHUBEPCAJIBLHOIO HHAMKATOpa, pPEaKUMM HOHHOIO OOMEHa),
IIPOBE/ICHUE NPAKTUYECKOH paboThl «BinsHue pazauuHbIX (PAKTOPOB HAa CKOPOCTh XMMHYECKON
peaKkuum».

PacuérHble 3anaun.

Pacu€rbl Mo ypaBHEHMSIM XMMHUYECKHUX pEaKlui, B TOM UYHCJIE€ TEPMOXMMHMUYECKHUE PacCUEThI,
Pacu€Thl ¢ UCIOJIB30BAHNUEM TIOHATHUS «MACCOBAs JOJIS BEIIECTBAY.

Heoprannueckas xumust

Hewmerannsl. [Tonoxxenne Hemetamios B [leproauueckoii cucteMe XMMHUYECKHX 3J1eMEHTOB /1.
. MenneneeBa U OCOOEGHHOCTH CTPOEHHS aTroMOB. DuU3NUECKHE CBOWCTBA HEMETAJIOB.
AnnoTponus HeMETauIoB (Ha MpUMepe KUcIopoa, cepsl, pochopa u yriaepona).

XUMHYECKHE CBOMCTBA BaXXHEHIIMX HEMETAJJIOB (TaJOre€HOB, cepbl, a3oTa, (ocdopa,
yriepoja U KpeMHHs) U MX COeTUHEHUH (OKCHJIOB, KHUCIIOPOJCOJEPKAIUX KUCIOT, BOAOPOIAHBIX
COCJIUHEHMI).

[IpumeHeHNne BaKHENIINX HEMETAUIOB U UX COETUHEHU.

Meramnsl. [lonoxenne merainos B Ileproanueckoi cucteMe XuMuU4eckux 3aeMeHToB /1. .
MenneneeBa. OcoOEHHOCTH CTPOEHHS 3JEKTPOHHBIX OO0OJOYeK aroMoB MeTauioB. OOmue
¢usnueckue cpoiictBa MeTauioB. CIIaBbl METAJUIOB. ODJIEKTPOXUMHYECKHM psll HampsKeHUi
METAJIJIOB.

XUMUYECKHE CBOICTBA BaXHEHIIMX MeTaUIOB (HATpud, Kalud, KamblUud, MarHui,
AIIOMUHHM, IUHK, XpPOM, XKEJIE30, MEJIb) U UX COCTUHEHU.

O61ue cnocoObl moxydeHus: MeTauioB. [IpuMeneHne MeTamuioB B ObITY U TEXHHUKE.

OKCIepUMEHTAJIBHBIE METO/Ibl U3Y4YEHHS BELIECTB U MX MPEBPAIICHUN: N3yUYEHUE KOJUIEKIIUU
«MeTtansl U CIUIaBbl», 00pa3lloB HEMETAIOB, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4, Ha0Jt0IeHHe
U OIMCaHME JEMOHCTPALIMOHHBIX M JIAOOPAaTOPHBIX ONBITOB (B3aUMOJIEMCTBUE TUAPOKCHIA
QJIFOMUHUS C PACTBOPAMH KHCIIOT U LIEJI0UYeH, KadeCTBEHHbIE PEaKI[UM HAa KATHOHBI METAJIIIOB).

PacuérHsle 3anaun.

Pacuérsl Macchl BemecTBa MiM 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
WM 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIUH BEIIECTB, pacuéThl Macchl (00bEMa, KOIMYEeCTBA
BEIIECTBA) IPOAYKTOB PEAKIIMH, €CIIU OJHO U3 BELIECTB UMEET IIPUMECH.

XuUMHS ¥ KU3Hb



Ponp xuMuu B 0OECIEUeHUN HKOJIOTMUYECKOM, SHEPreTUYECKOW M TMHINEBON 0e30MacHOCTH,
pa3BUTHN MeAUIMHEL. [[oHATHE 0 HAYyYHBIX METONAX MO3HAHUS BEIECTB U XUMUYECKHUX PEAKLIUH.

[IpencraBnenus 06 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO MOJYYECHUs BaXKHEHIITNX
BEIIECTB.

YenoBek B MHUpE BEIIECTB M MAaTE€pUAIOB. BAXHEUIIUE CTPOUTEIBbHBIE MaTEpHUabl,
KOHCTPYKLIMOHHBIE MaTe€pUalbl, KPAaCKH, CTEKJIO, KepaMHMKa, MaTephalbl Ul DJJICKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHNYECKUE 1 MUHEPAIbHBIE yJ0O0PEHUSI.

XuMus M 310pOBbE 4YEJIOBEKA: IIPABWJIA MCIIOJIB30BaHMS JICKAPCTBEHHBIX IIPENaparos,
npaBuiia 6€30MacHOr0 UCTIOJIb30BAaHUS MIPETapaToB OBITOBON XHMHUH B TOBCETHEBHOM JKU3HU.

MexnpeamMeTHbIe CBS3H.

Peanuzanus MeXNpeaAMETHBIX CBS3€eH MpU U3y4eHUH OOIIeH M HeopraHuueckoi Xxumuu B 11
KJIacce OCYILIECTBISICTCSA Yepe3 MCII0JIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHH, Tak U
ITOHSATUH, ABIIAIOIIMXCA CUCTEMHBIMH JUISI OTJEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OO1u1re ecTeCTBEHHO-HAay4YHbIE MOHSTHSA: HAy4yHBIH (PAaKT, TUIOTE3a, 3aKOH, TEOPHUs, aHAIU3,
CHHTE3, KJIAacCU(pHUKAIMI, TMEePUOJUYHOCTh, HAOIMIOACHNWE, OKCIEPUMEHT, MOJACIHPOBAHNUE,
U3MEpEHUE, SBIICHUE.

@dusuka: MarTepus, SHEpPIus, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, HWOH, H30TOIl,
PallMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTMUYECKUI ypOBEHb, BEILECTBO, TEJIO0, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NUECCKUE BEIIMYMHBI U €IMHUIIBI HX H3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHu3M, B3KocucTeMa, Ouochepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

I'eorpadus: MuHepabl, FOpHbIE TOPO/Ibl, TOJE3HbIE HCKOIIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonmorusa: XuMUYeCKass IPOMBINUIEHHOCTb, METAJLUTYPrHs, MPOU3BOACTBO CTPOMUTEIIBHBIX
MaTepuasos, CEJIbCKOXO35CTBEHHOE IIPOU3BOJCTBO, MUIIEBas IIPOMBILIIEHHOCTb,
(dapmalieBTHUECKask MPOMBILIUIEHHOCTb, IPOM3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKILMOHHBIX MaTe€pUalOB, 3JIEKTPOHHAs IPOMBIIUIEHHOCTb, HAHOTEXHOIOTUU.



TEMATHUYECKOE IINTAHUPOBAHUE
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Pasznea 1. TeopeTuyeckue OCHOBBI OPraHUYECKOH XMMUM

C yueroMm pabdoueii
NPorpaMmbl BOCIIMTAHUSA

Oco3HaHue poccuiickon
rPaXJIAHCKOW  MJIEHTUYHOCTH,
MPOsIBIICHUE uHTEepeca K
MMO3HAHUIO HUCTOPUH,
Poccuiickoii ®enepanuu,
[IpenmeT opraHMYecKON XUMUH. [ICHHOCTHOC  OTHOMICHHE K
1.1 Teopust cTpoeHUs OPraHuYECKUX 3 AOCTIKEHUAM  CBOCH  POMMHBI
coequHeHnit A. M. Byrieposa N Poccu, K HayKe,
TEXHOJIOTHUSIM, TPYAOBBIM
JIOCTHKCHUSIM HapoJa;
YBaXXEHHE K HCTOPUYECKOMY U

MPUPOJIHOMY HACIIETUIO.

Wroro mo pazneny 3
Paznen 2. Yraesonopoabt

OpuenTanus Ha
NpUMEHEHHe  3HaHUU U
pemieHuss 3agad B 00JacTH
OKpY>Karoleu cpensl,
MJIAHUPOBAHUSI MOCTYMKOB |
OLICHKH 170'¢ BO3MOJKHBIX
MOCTEACTBHUM ISl OKPYKAOLIEH
Cpelbl; TMOBBILIEHUE YPOBHS
9KOJIOTUYECKOU KYJbTYPHI,
OCO3HaHUE r100aTbHOTO
Xapakrepa AKOJIOTUYECKUX
- TIpe/iebHbIE YIIEBO0PO/Ibl — ) npobsieM U MyTell uX peueHus;

aJIKaHbI

AKTUBHOE HENPUATUE IECUCTBUU,
MIPUHOCSIIINX Bpell
OKpY>Kalollel Cpee; OCO3HAHUE
CBOEH pPOJM KaK IpakJIaHWHA U

noTpeduTenss B YCIOBHSX
B3alMOCBSI3U MIPUPOJHOM,
TEXHOJIOTMYECKOU u
COIIMAJILHOM CpeJl; TOTOBHOCThH K
Y4aCTMI0O B IIPAKTUYECKOHN
JESATEIBHOCTH  DKOJIOTHYECKON

HaITpaBJICHHOCTH.




2.2

2.3

HenpenenpHbIe yTriieBoa0pOIb:
aJIKEHBI, aJIKaJUEeHbI, aIKUHBI

ApoMaTudeckue yrieBoa0pobl

2.4

[IpupoiHBIE HICTOYHUKHU

YIIICBOZOPOIOB U HX IepepadoTKa

OpueHrarus Ha
[IPUMEHEHUE 3HaHUHN JUIsL
peumieHus 3agad B olOnactu
OKpYy>Karolen cpenpl,
IJJAHUPOBAHUS IOCTYNKOB U
OLICHKU ux BO3MOYHBIX
MOCTEJACTBUI ISl OKPYKaroIeu
Cpelbl; TOBBIIEHUE YPOBHS
9KOJIOTUYECKOU KYJbTYpBHI,
OCO3HaHUE I00ATBEHOTO
XapakTepa 9KOJIOTUYECKUX
mpoOJieM u MyTeH WX PelICHHUS;
AKTUBHOE HENPUSATHE JEUCTBUM,
MIPUHOCSIIINX Bpea
OKpY’Karolllel cpe/ie; OCO3HAHUE
CBOEH pPOJM KaK IpakJIaHWHA U
noTpeduTenss B YCIOBHUAX
B3alMOCBSI3U IIPUPOJHOM,
TEXHOJIOTHYECKOU u
COLIMAJIbHOM CpeJl; TOTOBHOCTh K
YYaCTHO B  IPAKTUYECKOMN
JIEATETLHOCTH  AKOJIOTHYECKOM
HaIpaBJIE€HHOCTH.

Hroro no pazneny

Paspnen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHU s

13

3.1

3.2

Crnuptsl. Oenon

Anpaeruabl. KapOOHOBBIE KUCIIOTHI.

CrnoxHble 3¢upbl

3

7

3.3

VYrneBons!

Hroro no pazneny

13

[TpuBneueHre BHUMaHUS
YUYAIIUXCS K IEHHOCTHOMY
acIeKTy M3Y4aeMbIX Ha yPOKax
SIBIICHHIA, OpTaHU3aIHs UX
paboThI ¢ OITy4aeMo Ha ypoKe
COLIMAJIBHO 3HAYUMOU
uHpopmanuen —
WHUIIMAPOBAaHUE e
00CYX/IeHUs, BbICKa3bIBAHUS
YUYAIIUMHUCS CBOETO

MHEHHS TI0 €€ TTOBO/TY,

BBIPaOOTKH CBOEro K HEl
OTHOIIECHHUS

Pasznen 4. A3oTcoaepikaniue opraHuyeckue coeIuHeHus

4.1

AMuHBI. AMHHOKHCIIOTEL. benku

Hcnons3oBanne
BOCIIUTATCIBbHBIX
BO3MOXHOCTEW COJEPKAHUS
y4eOHOTO0 IpenMeTa yepes
JEMOHCTPAIINIO yUaITIMCS
IIPUMEPOB OTBETCTBEHHOIO,




IPaKIaHCKOTO TTOBECHNUS,
MIPOSIBJICHUS YETIOBEKOJIIO0US 1
I00pOCEepACUHOCTH, Yepe3
1o100p COOTBETCTBYIOIINX
TEKCTOB JUISl YTCHHMS, 3a/1a4 JUIs
pereHust, IpoOIEeMHBIX
CHUTYaIMii 17151 00CYXKJICHHUS B
KJ1acce;

Hroro no pazaeny 3
Pa3zgea 5. BbicokoMoJIeKy/JISIpHbIE COeINHEHUS
Bxirouenue B ypok UTpOBBIX
MpoI1eayp, KOTOPbIE TOMOTAIOT
noJJIepKaTh MOTUBAITUIO
y4aImuxcs K MOJTy4eHUI0
3HAHWH ,HalaKUBaHUIO
5.1 [Inactmaccel. Kayuyku. Bonokna 2 MTO3UTUBHBIX MEXITMYHOCTHBIX
OTHOLLIEHUH B KJlacce,
MIOMOTal0T YCTAHOBJICHUIO
no0poxkenaTenbHON
aTMocdepsl BO
BpEMsI YPOKa;
Hroro no paszneny 2
OBUIEE KOJIMYECTBO YACOB I10 34
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11 KIIACC

Ne
n/n

HaumeHoBaHue pa3aesioB U TeM
NPOrpaMMmblI

KoanuyecTBo
qacoB

C yuerom paboueii
NpOrpaMMbl BOCIMTAHUSA

Pasznen

11

1.2

13

1. TeopeTuveckne OCHOBbI XUMHH

Crpoenue atomoB. Ilepuoanueckuit
3akoH U [lepuoanyeckas cucrema
XUMHYECKHX d1eMeHTOB JI. 1.
MenneneeBa

CTpoeHue BeliecTsa.
MHoroo0pasue BeuecTs

XHUMHYECKHUE peaknuuu

Hroro no pazneny

13

Oco3HaHue pocCUCKoOn
rpak1aHCKOW UAECHTUYHOCTH,
MPOSIBIICHUE UHTEpECA K
[MO3HAHUIO UCTOPHH,
KyJIbTypbl Poccuiickoi
®denepauuu, CBOEro Kpas,
HapoJ10B Poccuu; ieHHoCcTHOE
OTHOLLUEHUE K IOCTHKEHUSAM
cBoert Ponmuner — Poccun,
HayKe, TEXHOJOT UM,
TPYJIOBBIM JIOCTHKEHUSIM
HapoJa; YBaKCHUE K
HMCTOPUYECKOMY HACIICIHIO

Hcnonb3oBanue
BOCIIUTATEIbHBIX
BO3MOKHOCTEHN COJIEpKaHUS
y4eOHOro MpeMeTa yepes
JIEMOHCTPAIIHIO YIAIIUMCS
IPUMEPOB OTBETCTBEHHOTO,
IpaXJaHCKOT'O TIOBEJICHHUS,
HPOSIBJIIEHUS YEIOBEKOIIOOUS
U 100pocepIeUHOCTH, Yepes
o100p COOTBETCTBYIOLIUX

3aja4 /IS pelieHus,
MPOOJIEMHBIX CUTYaIUN JIJIs
00CyX/IeHHS B KJIacce;

Paznen 2. Heoprannueckasi XumMus

2.1
2.2

Mertanibl

Hemeramisl

2.3

CBs13b HEOPraHUUYECKUX U
OpPTraHMYECKHX BEIIECTB

[IpuMeHeHue Ha ypoke
WHTEPAKTUBHBIX (GOpM
paboTHI yyamxcs,
CTUMYJIUPYIOIINX
IIO3HABATENBbHYI0 MOTHBALIUIO
ydalmxcs, Ie IoJy4YeHHbIE
Ha YpOKE 3HaHUS
OOBITPBIBAIOTCS, TPUMEHEHUE
JIUCKYCCUN, KOTOPBIE JAIOT
y4dalmmcsi BO3MOKHOCTb




proOpeCTH OMBIT BEACHUS
KOHCTPYKTUBHOTO JTHAJIOTa;
TPYIIIOBOW pabOThI WK
paboTHI B mapax.

Hroro no pazneny

Paznen 3. XuMus u :KU3HL

17

3.1

XUMHUS U )KU3Hb

Hroro no pazneny

Nunnuuposanue, noanepKKa
HCCIIEI0BATENbCKOM
JIEATEIbHOCTH yJYalIuXxcs B
paMKax peanu3alnuyd UMH
WHUBU]1yaJIbHbIX,
TPYIIIOBBIX
HCCIIEI0BATEIBCKUX
IIPOEKTOB, YTO JACT
IIKOJIbHUKAM BO3MOYKHOCTh
IpUOOPECTU HABBIK

CaMOCTOATENIbHOI'O PEIICHUS
TEOPETUUECKON TPOOIIEMBI,
HaBbIK T€HEPUPOBAHMUS,
oopmieHHs: COOCTBEHHBIX
U7ieH, HaBbIK YBAKUTEIBHOIO
OTHOUICHHUS K Uy>KUM UJESIM,
o opMIIEHHBIM B paboTax
JIPYTUX UCCIIEIOBATENEH,
HaBBIK TyOJINYHOTO
BBICTYIUICHUS NIEPE]]
ayIUTOpHEN,
apryMEeHTHPOBAaHMsI U
OTCTaMBaHUA CBOEH TOUKHU
3peHusl.

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos
Nem/m | Tema ypoka B KonTpoJabHbie IlpakTHYecKue
cero padoTshI padoTsbI
1 [IpenMer oprannyeckoil XuMuu, e€ 1
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE
Teopust cTpoeHUsI OpraHUYECKUX
2 coenuneHuii A. M. byrieposa, eé 1
OCHOBHBI€ OJIOKEHUS
[IpencraBnenue o kiaaccupuKauu
3 opraHuueckux Bemects. Homenkiarypa 1
(cuctematuyeckasl) U TPUBHAIbHbIE
Ha3BaHUs OPraHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUH PSJT
5 MeraH 1 3TaH — IpOCTEUIINe 1
MPEJICTAaBUTENN ATKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOKCTBA 1
- OTWIIEH U IPONMJIEH — MPOCTEMIINE 1
MPEJICTAaBUTENN ATKEHOB
3 [IpaxkTuueckas padora Ne 1. «Ilonyuenue 1 1
ATWJIEHA U U3yYEHHUE €O CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 metunoyraauen-1,3. [lomyuenue 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI




AJIKHHBI: COCTaB U 0OCOOEHHOCTH CTpPOCHUA,

10 TOMOJIOTHYECKHH psijl. ALlETUIICH —
MPOCTEUIIINIA MPEJICTABUTEIb AIKHHOB

11 Brluncnenus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJ. TOKCHYHOCTD
apeHoB

13 ['eneTnueckas cBs3b yIriaeBOJOPOJIOB,
NPUHAAISKAIMX K pa3IMYHBIM KJ1accam
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 NPUPOIHEIN ra3 U MOIyTHBIE HePTIHBIE
ras3sl, He(pTh ¥ MPOIYKTHI €€ mepepaboTKu
[TpuposHbIE HCTOYHUKH YTIIEBOIOPOAOB:

15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIE
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pazaeny
«YTIeBOIOPOIBI»

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
MeTaHOJ U 3TaHoj. BooponHas cBa3b

18 MHoOroaToMHbI€ CIIUPTHI: STUIICHTIIUKOIb U
[JIALEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKUE U
XUMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpaeruapl: GopManbaeTuI u
areTampIeTu. AIIETOH

21 OHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE
KHCJIOTBI: MypaBbHUHAs M YKCYCHast

22 [IpakTuueckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaH H OJICMHOBAas1 KMCJIOThI, KaK

23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHCIIOT

24 Mpbl1a Kak COJIU BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeHCTBHE
CrnoxHbIe 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX
3¢hupoB

26 Kupsl: ruaponu3, mpuMeHeHue,
Ouosoruueckas poJib KUpPOB
YTieBobl: COCTaB, KilacCH(pUKAIIUS.

27 Bakneiimue npencTaBuTeNN: TIIOK03a,
¢bpykrTo3a, caxaposa

08 Kpaxman u nemirono3a Kak npupoaHbIe
MOJTUMEPHI
KontponbHas padoTa mo pazaeny

29 «Kucnopopacoaepxarniue opraHnIecKue
COCIMHEHUS

30 AMUJHBI: METHJIAMUH ¥ aHUJIHH
AMUHOKHUCIOTHI KaK aM(pOTepHbIE

31 OpraHUYECKUE COEAMHEHUS, UX
Ounonorudeckoe 3HadeHue. [lenTumb

32 benku xkak npupoHbIe
BBICOKOMOJICKYJISIPHBIC COSTMHCHUS

33 OcCHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYIISIPHBIX COCTMHEHUH

34 OcCHOBHBIE METOALI CHHTE3A




BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM.

HJ'IaCTMaCCLI, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

[Tepuoanueckuii 3akoH u [lepuoanueckas
cUCTeMa XUMHU4ecKkux snemenTos /1. 1.
Memnzeneesa, UX CBA3b C COBPEMEHHOMN
TEOpUEH CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XMMHYECKHX 3JIEMEHTOB M UX COCAUHEHHUH 110
rpyIIaM U nepuojaam. 3HauyeHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumMuueckux anemenToB /[.M1. Menieneena B
pPa3BUTHU HAYKHU

CrpoeHue BeniecTBa. XMMUYeCKasi CBs3b, €€
BUJIbI; MEXaHU3MBbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BopopoHas cBs3b

BajieHTHOCTB. DIIEKTPOOTPHIIATEIEHOCTb.
Crenenb okucieHus. Bemiectsa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

IMTonsarue o JUCIICPCHBIX CUCTEMAX.

HcTuHHBIE U KOJTIOUIHBIE PACTBOPBL.
MaccoBas 10715 BEILIECTBA B pacTBOPE

Knaccudukanus u HoMeHKIaTypa




HEOPraHWYECKUX CoeMHEHUM. [ eHeTnueckas
CBSI3b HEOPraHWYECKHUX BELIECTB, PA3TUYHBIX
KJIaCCOB

Knaccudukanus XuMU4ecKkux peakuui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHUsI MacChl BEUIECTB; 3aKOH
COXPaHEHHUs U IIPEBPALLCHUS SHEPTUU NIPU
XUMHYECKHUX PEAKIMIX

10

11

12

CkopocTtb peakiu. OOpaTuMbIe peaKium.
XUMHUYECKOE PABHOBECHE

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3In4YHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DnekTponuTrdeckas auccounanus. [lonstue
0 BOJIOpo/IHOM Moka3zatene (PH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHWYECKUX U HEOPTraHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIBLHBIE PEAKIIUH.
[TonsiTHE 00 351EKTPOIM3€E PACILUIABOB U
pacTBOPOB coyeit

13

KoHnTtponbHas paboTa mo pa3aeny
«TeopeTnyeckre OCHOBBI XUMUW))

14

Mertaibl, ux nojgoxenue B [lepuoanueckoit
crucTeMe XUMu4YecKkux annemeHToB /1. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pu3nyeckne CBOWCTBA
METaJIOB

15

CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH PAJT




HaIPsHKEHUN METaJIOB

16

17

XnUMHYecKre CBOMCTBA BAXKHEHIIINX METAJIJIOB
(HaTpuii, KaJIMH, KaJIbLIUA, MarHuu,
AIIOMUHUI) U UX COEIMHEHUI

XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX
COCIMHEHUN

18

XUMHYeCKHe CBOMCTBA IIMHKA, JKele3a U uX
COCIMHEHUN

19

20

21

22

[IpakTuyeckas padora Ne 2. "Permenune
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Meramns»"

Hewmeraiibl, ux mojio)KeHUE B
[lepnonnueckoi cucteMe XuMUYECKHUX
anemenTtoB J[. 1. MenzaeneeBa u 0COOCHHOCTH
CTPOCHHUS aTOMOB

®dusnyecKkue CBOMCTBAa HEMETAJIOB.
AnoTponusi HeMeTauIoB (Ha puMepe
KHCTIOpoJia, cephl, hocdopa u yriaeposaa)
XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPHI U UX
COEMHEHUI

23

24

25

XuMHYecKue cBOWCTBa a3oTa, (pocodpa u ux
COEeTMHEHNN

XUMHUUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS U
UX COCOUHEHUU

[IpruMeHeHrne BaXKHEUIIINX HEMETAJUIOB U UX
COC€IUHEHMI

26

O0001eHne 1 cucTeEMaTU3ALMS 3HAHUI 110
teme «Hemeramiely. Berancnenus mo




YpPaBHEHUSIM XUMHUYECKUX PEAKUUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenue

27 JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1
"HemeTtaist"»

08 KonrtponbHas padora no remam «MeTtamib» U 1
«Hemeraiuib»

29 Heopranuueckue 1 opraHn4eckue KucioThl. 1
Heopranuueckue 1 opraHndeckue OCHOBaHUS
AmboTepHbIe HEOPTaHUIECKUE U

30 opraHuyeckue coequHeHus. ['enernueckas 1
CBSI3b HEOPTaHMYECKUX U OPTaHUYECKUX
BELIECCTB
Pons xumuu B 00ecrieueHuN SKOJIOTHIECKOM,

31 HSHEPTreTUYECKON U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTHH MEIULIUHBI
[TpencraBienus o0 OOIMMX HAYUHBIX

32 IIPUHIINAIIAX IPOMBIIIIEHHOTO MTOJIY4EHHUS 1
Ba)XKHEUIIINX BEIIECTB

33 YenoBek B MHpE BELIECTB U MaTepHaJIOB

34 X¥MHUS U 3J0POBBE UEIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




OneHOYHBINH HHCTPYMEHTAPHIT

KoHTpoiab ¥ caMOKOHTpOJIb 3HAHWUN, YMEHHUH W HABBIKOB SIBJISIETCS CErOJHS OJHOM H3
BOXHEUIIMX MPOOJEeM OpraHu3aliu Y4eOHOH NesITeIbHOCTH Ha ypokax. VIMeHHO B mporecce
MIPOBEPKU BBISBISIOTCA JOCTHUKEHHS IIKOJIBHUKOB M MpPoOenbl B HMX Y4eOHOW MMOATOTOBKE,
3aKPeIUISIOTCS, W CHCTEMATU3UPYIOTCS 3HAHUS W YMEHUS, NPHOOPETEHHBIC YYaIUMHUCS Ha
MpeIbIAYIIUX YPOKax, a Ha OCHOBE MOJYyYEeHHOU MH(POPMAIUN KOPPEKTUPYETCS MPOLIECC U3YyUSHHS
HOBOI'0 Marepuala.

[Ipu BbICTaBIEHUH OTMETOK HEOOXOIUMO COOIIOATh:

* 00BEKTHBHOCTH OIICHKH PE3YJIbTATOB;

* €IUHCTBO TPeOOBaHUIT KO BCEM IIKOJIbHUKAM.

Jlist BBICTaBIIEHUS] OOBEKTUBHBIX OTMETOK MCIIONB3YIOTCS ClEAYIoUe (POpMbI KOHTPOJIS:

* TeKYIIMI KOHTPOJb (OCYLIECTBIISIETCS YUYUTEISIMU Ha MPOTSHXKEHUH BCEro y4eOHOro rojaa u
OCYIIECTBIISIET MPOBEPKY 3HAHUI 00YyUaIOMIMXCS B COOTBETCTBUU C YUEOHOI MPOrpaMMoii);

Texyias olieHka mpeacTaBisier co0oil mpoueaypy OIEHKH HHAWBUIYaIbHOTO MPOIBUKEHUS
00y4aromerocsi B OCBOGHUH MPOrpaMMbl Y4eOHOT'O IPEMETA.

Texyias oreHka MoKeT ObITh (hopMuUpyroLIeH (TOJAepKUBAIOIICH 1 HAPABIISIONICH YCHUITHS
o0ydJaromerocsi, BKJIIOYAIOIMIEH €ro B CaMOCTOSTEIbHYIO OIEHOYHYIO JIeSTeNbHOCTh) U
JMArHOCTHYECKOM, CIIOCOOCTBYIOIIEH BBISIBICHUIO U OCO3HAHMIO MEJArOrMuecKuM pPabOTHUKOM U
00yJaromuMcs CyIIeCTBYIOIUX MPOOIEM B O0YICHHH.

OOBEeKTOM TeKYIIEeH OLIEHKH SBIISIOTCS TEMAaTHUYECKHE IIJIaHUPYEMbIe Pe3yJIbTaThl.

B Tekymieil OIEHKE HMCTONB3YIOTCS pa3iudHbie (OPMBI M METOABI MPOBEPKH (YCTHBIE U
MMCbMEHHBIE OMPOCHI, MPAKTUYECKUE PA0OTHI, TBOPUECKHUE PAaOOThI, UHAUBHAYAIbHbBIE U TPYIIIOBBIE
(bopMBI, caMo- ¥ B3aMMOOIICHKA, 3a4€THI).

Pe3ynbTaTthl TeKylled OIEHKU SIBISIOTCS OCHOBOM [UIsi WHIWBUAYaTH3allUU Y4eOHOTO
npotrecca.

Temartuueckass OIeHKa MPEACTABIsAET COOOH MpOLEAYypy OLEHKH YPOBHS JOCTHIKCHHUS
TEMaTHYECKHX TUIAHUPYEMBIX PE3yJIbTaTOB TI0 y4eOHOMY MpeaMeTy(3a4er)

* MPOMEKYTOYHAS aTTECTAIHs 00yJarOIIUXCS

[IpomesxyTodHasi aTTecTalys IpeAcTaBiIsieT co00i mpomeaypy aTTecTali 00yJarommuxcsi Ha
YPOBHE CpeAHEro o0Iero o0pa3oBaHMs U NMPOBOAUTCS B KOHIE KaXJOTO IMOJYroJusi U B KOHILE
y4eOHOTO rojja Mo KaXIoMy n3ydaeMomy npenmety. [IpoMexxyTodHas arTecTanus MpOBOIAUTCS HA
OCHOBE pE3yNbTaTOB HAKOIJIEHHOW OIICHKH M PEe3yJbTaTOB BBHIMOJHEHUS TEMaTHYECKHX
CaMOCTOSITENTLHBIX paboT, 3a4€TOB U (PUKCUPYETCS B DJIEKTPOHHOM JTHEBHUKE.

[IpomexyTouHass oOlLeHKa, (QUKCHUPYIOMAs JOCTIKEHUE TMPEIMETHBIX IIaHUPYEMbBIX
pPE3YJIbTAaTOB W YHUBEPCATBHBIX YYCOHBIX JCHCTBHM Ha ypOBHE HE HIKE 0a30BOTO, SIBIISICTCS
OCHOBaHMEM I TepeBoJa B CICAYIOMMA Ki1acc W Juid JIOMycKa oOydaromerocs K
rOCyJ1IapCTBEHHOW UTOTOBOM aTTECTALUH.

[Topsimok TpoBeNeHUST MPOMEXKYTOUHOM aTTecTaluu periaMeHTupyercss DenepaibHBIM
3akoHOM «O0 oOpazoBanum B Poccuiickoit @eneparnun» (cT.58)

* UTOTOBBII KOHTPOJIb (UTOTOBas arrectarus odyuatonuxces 11 kmaccos B popme EID).

OOBEKTOM OIICHKH MPEIMETHBIX PE3YJIbTATOB SBISIETCS: CIOCOOHOCTH 00YYArOMIUXCSI pelIaTh
y4eOHO-TI03HABATENIbHBIE M Y4eOHO-TIPAKTUYECKUE 3a7auyd. B CHCTeMy OILIEHKH MpeIMETHBIX
pe3yabTaTOB BXOJISAT:

* OnopHbie 3HAHUS, BKIIOYAIOIINE B Ce0s: KIIIOUEBbIE TOHSTHS, MpaBuia, (akThl, METOJIBI,
MOHSTUHHBIN ammapar.

» IlpenMerHbie ACHCTBHS: HCIIOJNB30BAHHE 3HAKOBO-CHMBOJIUYECKHX CpPEICTB B paMKax
npeoOpa3oBaHus, TPEACTABICHUS W HHTEpHpeTanuy WHPOpMAMU U JIOTUYECKUX JIeHCTBUIN
(cpaBHEHUE, TPYNIUPOBKA U KIacCUPUKALUS O0BEKTOB, IEHCTBUS aHAIN3a, CUHTE3a U 0000IICHNUS,
YCTaHOBJICHHE  MPUYMHHO-CIEJICTBEHHBIX CBsize u  aHanu3). OlleHWBaHHWE  MPHU3BAHO
CTUMYJIHPOBATh YICHHE MOCPEICTBOM:



¢ OLICHKHU NCXOOAHOT'O 3HAaHUA peGeHKa, TOro OIIbITa, KOTOpBIfI OH/OHa IPHUBHEC B BLIITOJIHCHHUC
3aJJaHHs WK B U3yYCHHUE TEMBI,

* yueTa WHAMBHyaTbHBIX TOTPEOHOCTEH B yueOHOM IpoIiecce,

* IOOYXIIEHUs JeTel Pa3MBIIUIITh O CBOEM YYCHHH, 00 OIIEHKE WX COOCTBEHHBIX PadOT U
mponecca ux BBIITOJIHCHUS.

Lesb OlIEHKHU MPEIMETHBIX PE3yJbTaTOB - OLEHUBAHUE, KaK JJOCTHTAeMbIX 00pa30BaTECIbHBIX
pE3yNbTAaTOB, TaK W Ipolecca uX (HOopMHpPOBAHMS, a TAK)KE OLICHWBAHWE OCO3HAHHOCTH KaXKIbIM
00y4aroImuMcsi 0COOCHHOCTEH pa3BUTHSI CBOETO COOCTBEHHOT'O TIpoIiecca 00y4eHusl.

Cucrema OLCHUBAHUWA CTPOUTCA Ha OCHOBE CJIICAYIOIIUX IMPUHIIUIIOB!

* OrnecHUBaHUE SIBISCTCS IOCTOSHHBIM IPOIleCCOM. B 3aBHCHMMOCTHM OT 3Tama oOydeHUus
WCIIONB3YEeTCSl  JIMarHOCTHYECKoe  (CTapToOBOE, TEKyllee) W  Cpe3oBoe  (TeMaTH4ecKoe,
MIPOMEKYTOUHOE, pyOeKHOE, UTOTOBOE) OIICHUBAHHE.

® OIIGHI/IBaHI/Ie MOYKET OBITH TOIBKO KPpUTCpHUAJIbHBIM. OCHOBHBIMH KPpUTCPpUAMU OLICHUBAHHA
BBICTYIAIOT OXKHUIAEMbIC PE3YJIbTaThl, COOTBETCTBYIOIINE YICOHBIM IICTISIM.

® OIIGHI/IBaTI)CSI C MMOMOIIBKO OTMETKH MOT'YT TOJIBKO PE3YJIbTAThI ACATCIbHOCTH YYCHUKA, HO
HE €ro JIMYHbIC KAUueCTBa.

* OuleHUBaTh MOXKHO TOJIBKO TO, UEMY y4ar.

» KpuTepuu olieHHMBaHUS U aJITOPUTM BBICTABIICHHS] OTMETKH 3apaHee M3BECTHBI U TIe/Iaroram,
U y4alumMmces.

* Cucrtema OIICHMBAHHS BBICTPAUBAETCS TaKUM OOpa3oM, YTOOBI yyalluecs BKIIIOYAIKCHh B
KOHTPOJIbHO-OLICHOYHYIO ACATCIbHOCTD, HpI/IO6p€Ta$[ HAaBBbIKW U IIPUBBIYKY K CAMOOILICHKC.
Oco0eHHOCTH OLIEeHUBAHUS M0 XUMUH:

Ouenka yCTHOTO OTBeTA.

OtmeTka «5» CTaBUTCS, €CITU 00yJarouiics:

J1aJl IOJIHBIM M IPaBUJIbHBIA OTBET HA OCHOBAaHUH M3YYEHHBIX TEOPHIA;

M3JI0KUJI MaTepuai B ONPEAEICHHON TIOTUUECKOU MOCIIEeI0BATEIbHOCTH.

OtmeTka «4» CTaBUTCS, €CITU 00yYaroHiics:

JlaJl TIOJIHBIM M IPaBUJIbHBIA OTBET HA OCHOBAaHUM U3YYEHHBIX TEOPHI;

M3JI0KUJI MaTepuai B ONPEAEICHHON MOCIe10BATENbHOCTH;

JOMYCTUJT 2—3 HECYIIECTBEHHBIX OLIMOKH, UCIIPABIEHHBIX IO TPEOOBAHUIO YUUTENS

WM [aj1 HETIOJHBIM M HEUETKHUI OTBET.

OtmMmetka «3» CTaBUTCS, €CIIM 00YJarOITUHCS:

JIaJl TIOJTHBIM OTBET, HO IOMYCTHJI CYIIIECTBEHHYIO OIIHOKY

WJTU OTBET HETIOJHBIH, ITOCTPOCH HECBSI3HO.

OtmeTKa «2» CTaBUTCS, €CITU 00yJaroHiics:

MOKa3aJl HeMIOHUMAaHUE OCHOBHOTO COJIEpKaHUsI y9eOHOTO MaTepHIIa;

JOTYCTHJI CYIIECTBEHHBIE OLITUOKHU, KOTOPhIE HE CMOT UCIPAaBUTh MPH HABOMISIIUX BOIPOCAX
YUIUTEIS.

Ouenka yMeHUi pemiaTh 3a1a4

OtMeTKa «5» CTaBUTCS, €CIIH:

B JIOTHYECKOM PACCYKJICHUU U PEIICHUU HET OIMIHOOK;

3a/1aya pelIeHa paruoHaIbHBIM CIIOCOOOM.

OtmMmeTKa «4» CTaBUTCH, €CIIH:

B JIOTUYECKOM PACCYXICHUU M PEIICHUU HET CYIIECTBEHHBIX OIMMOOK, TMPH 3TOM 3a7ada
pelieHa, HO HepPalMOHAIBHBIM CIIOCO00M;

JOMYIIEHO He 00Jiee TBYX HECYIIECTBEHHBIX OITHOOK.

OtMeTKa «3» CTaBUTCS, €CIIH:

B JIOTUYECKOM PaCCYKJIEHUH HET CYIIECTBEHHBIX OIMMHUOOK;

JIOTTYCKAETCsl CYIIECTBEHHAS OIMOKA B MATEMATHUECKUX pacyeTax.

OTMeTKa «2)» CTaBUTCS, €CIIH:



UMEIOTCS CYIIIECTBEHHBIC OIMIMOKHU B JIOTHYECKOM PACCYKICHUU U PEIICHUU.

OuneHka 3KCnepuMeHTAIbHbIX YMEHU I

OtMmetka «5» CTaBUTCS, €CIIU:

pabota BbINOJMHEHA TMONHOCTHIO. CrenaHbl NpaBUIbHBIE HAOMIOJEHUS U BBIBOJBI,
AKCIEPUMEHT OCYILIECTBJICH IO IUJIaHy, C Y4€TOM TEXHUKH O€30MacCHOCTH W MpaBui padOThl C
BELIECTBAaMH U MIPUOOpaMu;

MIPOSIBIICHBI OPTAaHU3AMMOHHO-TPYAOBBIE YMEHHUS (TIOICPKUBACTCS YHCTOTA pabOUero Mecra,
MOPSAZIOK Ha CTOJIe, SKOHOMHO UCIOJIb3YIOTCS PEAKTUBBI).

OTMeTKa «4» CTaBUTCS, €CIIU:

paboTa BBINIOJIHEHA, C/eNIaHbl TPABUIIbHbIE HAOIOICHUSI U BBIBOJIbI, IKCIIEPUMEHT BBIIIOJIHEH
HEMOJIHO WU HAOIIOJA0TCSI HECYIIECTBEHHBIC OIIMOKH B paboTe ¢ BEIIECTBAMH U IPUOOPAMH.

OtmeTka «3» CTaBUTCS, €CIIH:

OTBET HEMOJIHBIHN, paboTa BBINOTHEHA MPABIIHLHO HE MEHEE YeM HaroJIOBUHY;

JIOTyIlleHA CYIECTBEHHas OlMOKa (B XOJ€ AKCIIEPUMEHTa, B OOBSCHEHUH, B O(GOpMICHUN
pabotsl, mo Th mpu padoTte ¢ BemecTBaMu U MpuOOpPaMu), KOTOPYIO 00yUarOIIUKCS UCTIPABIISAET O
TpeOOBaHUIO YUUTEIS.

OTMeTKa «2)» CTaBUTCS, €CIIU:

JIOTYILIEHBI JIB€ WM OOJiee CYIIECTBEHHbIE OMIMOKH B X0JI€ IKCIEPUMEHTa, B OOBSICHEHUH, B
odopmitennn pabotel, 1o Th mpu paboTe ¢ BemecTBaMu u puOOpaMu), KOTOPHIE yYaluiics He
MOXET UCIPABUTD.

Ouenka yMeHUH peliaTh IKCIePUMEHTATbHbIE 31241

OtMmeTKka «5» CTaBUTCS, €CIIU:

TIJIaH PEIICHUs 3a7a491 COCTaBJIEH MPABUIIHHO;

OCYIIIECTBIIEH MOAO0P XUMHUYECKUX PEAKTHBOB U 000PYA0BaHUS;

JTAaHO TOJTHOE OOBSICHEHNE U CCIIaHbl BHIBOJIBI.

OtmMmetka «4» cTaBUTCS, €CIIU:

TIJIaH PEIICHUs COCTABJIEH MPABUIIBHO;

OCYIIIECTBIIEH MOAO0P XUMHUYECKHX PEaKTHBOB U 000PYA0BaHUS;

JOTMYIIEHO He 00Jiee IBYX HECYIECTBEHHBIX OIMOOK (B OOBSICHEHHH U BHIBOJAX ).

OtmMmertKa «3» CTaBUTCS, €CIIU:

TIJIaH PEIICHUs COCTABJIEH MPABUIIBHO;

OCYIIIECTBIIEH MOA00P XUMHUYECKHX PEAKTHBOB U 000PYA0BaHUS;

JOTyIIEHa CYIIeCTBeHHAs OOKa B OOBSICHEHUU U BBIBOJAX.

OtmMmeTKa «2» CTaBUTCS, €CIIU:

JIOTYILIEHbI ABE U OoJiee omMMOKU (B IUIAHE pPElIeHMs], B MM0A00pEe XUMUYECKHX PEaKTUBOB U
0o0opynoBaHusl, B OObSICHEHUH U BBIBOJIAX).

I'padux KOHTPOIBHBIX paboOT

10 knacc
Nen/m | Ha3BaHue KOHTPOJIBHOMN pabOThI Ne ypoka
1 KontponbHas paboTa mo pazaeny «YTiaeBog0pOIb» 16
2 KonTposipHas padoTa 1mo pazaeny 29

«KI/ICJ'IOpO,[[COI[ep)KaH_II/Ie OpPraHn4CCKUC COCAUHCHU )

11 xacc
Non/m | Ha3sBaHme KOHTPOJIBLHOMN paOOTHI No ypoxka
1 KonrtponsHas padora no pazneny «Teopernueckue 13
OCHOBBI XUMUM»
2 KonrtponsHas pabora o temam «MeTamisy U 28
«HemeTamnbi»




IPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIBHOU ITPOI'PAMMBbI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus

TeOpeTI/I'-IeCKI/Ie OCHOBBI OpFaHHLIeCKOﬁ XUMHHU

11

ChopMupoBaHHOCTh TPEACTABICHUA O XUMHUYECKOW COCTaBISIONICH eCTeCTBEHHOHAYYHON
KapTHUHBI MUPA, POJIM XUMHU B TMO3HAHUM SBJICHUH NpUPOAbI, B HOPMUPOBAHUH MBIILICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOM TpPaMOTHOCTH, HEOOXOOUMOW I peleHHs
MPaKTUIECKUX 3a7ad M SKOJIOTHUECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3IOPOBBIO H
TIPUPOTHOU CpeJie

1.2

Brnanenue cucteMoll XMMMYECKHX 3HAHMH, KOTOpas BKIIOYAeT: OCHOBOIOJATAOIINE MOHATHSA
(MomeKymna, BaJEHTHOCTD, IEKTPOOTPUIATETBHOCTD, CTEIICHb OKHCICHHS, XUMHYECKas CBS3b,
MOJIb, MOJISPHAs Macca, MOJAPHBINH 00BEM, YIJIEepOXHBIA CKeleT, (YHKIHOHAIbHAs TPYIIa,
panuKal, U30Mepusi, H30Mepbl, FOMOJIOTHYECKUH psijl, TOMOJIOTH, YrJI€BOJOPOABI, KUCIOPOA- U
a30TCOJIEpIKaIllUe COCUHEHNS, OMONOTHYECKH aKTUBHBIC BEIECTBA (YIJIEBOJBL, KUPHI, OCIIKN),
MOHOMEp, MOJHMMEpP, CTPYKTypHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COCIUHEHMS); TCOPUH U
3aKOHBI (TEOpUsSI XHMHUYECKOTO CTPOEHHsSI OpraHudeckux Bemects A.M. Bytiaeposa),
3aKOHOMEPHOCTH, CHUMBOJIMUCCKHH SI3bIK XUMMHU, (PAKTOJOTHUECKHE CBEICHHMS O CBOMCTBaX,
cocTaBe, TIONYYeHHH W 0€30I1aCHOM HCHOJIB30BAaHWM  BXHEWIINX  HEOPraHMYECKHX
1 OPraHMYECKUX BEIIECTB B OBITY M NPAKTUIECKOH JEATEIbHOCTH YeIOBEKa

13

ChopMHEpPOBaHHOCT YMEHUH BBIIBISTH XapaKTEPHBIC NMPH3HAKA TOHITHH, YCTAHABIUBATH UX
B3aMMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOLINE MOHATHS NPU OMMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLECHUN OPTaHUYECKUX COEANHEHUN

1.4

CcOPMHUPOBAHHOCTE YMEHHH HCIIOJNB30BaTh XHMHUYECKYI0 CHMBOJHKY JUIS COCTABICHHS
MOJICKYJSPHBIX U CTPYKTYPHBIX (pa3BEpHYTOMH, COKpAIIEHHOI) (opMyn OpraHN4ecKuX BEIIECTB
U ypaBHEHMH XUMHUYECKHX PEaKLUil, N3rOTABIMBATE MOJEIH MOJEKYJ OPraHUYECKUX BEIIECTB
JUISL FIUTIOCTPAIMU X XHMUYECKOT0 M TPOCTPAHCTBEHHOTO CTPOCHHUS

1.5

ChopMUpOBaHHOCTh YMEHHH YCTAHABIMBATh MPUHAIICKHOCTh M3YUYCHHBIX OPraHMYECKHX Be-
IIECTB IO UX COCTaBY U CTPOCHHIO K ONpeAeTIEHHOMY Kiaccy (IpyIne) coequHeHHH (YTIeBoao-
POABL, KHCIOPOJ] M a30TCOACPIKAIINE COCMHEHUS, BBICOKOMOJICKYJISIPHbIE COSIMHEHHMS), /1aBaTh
WM Ha3BaHUs M0 cuctematndeckord Homenknarype (IUPAC)

1.5

ChopMHpPOBAaHHOCTE yMEHHSI ONPEAETATh BUABI XHMHUYECKOH CBSI3M B OPraHUYeCKUX
COEMHEHUSX (OUHApHBIE U KpaTHbBIE)

1.6

C(bOpMI/IpOBaHHOCTI) YMCHHA TPUMECHATH: IOJIOKCHUSA TCOPHU CTPOCHUA OPraHMYCCKUX
BCIICCTB AM. BYT.]'IepOBa JIIA OOBSICHEHHS 3aBUCHMOCTH CBOICTB BCHICCTB OT UX COCTaBa U
CTPOCHUS,; 3aKOH COXPAaHCHU MAaCChl BEILICCTB

yFHeBO,Z[OpO,I[BI. KI/ICJ'IOpOZ[CO,I[ep)KaH.II/Ie n  as30TcoACprKalmue OpraHnvdeCKue COCAUHCHUS.
BBICOKOMOJ'ICKynSIpHI)Ie COCAMHCHUA

2.1

ChopMHUPOBAaHHOCTH YMEHUH IPUBOANTH TPHBHAIBHBIC HA3BaHUsI OTJCIBHBIX OPTaHUYECKUX Be-
LIECTB (3TUJICH, MPONMWIICH, AlCTHIICH, STUICHIIIMKONb, TIHLEpHH, (eHois, (GopMabIeri,
aleTajbJeru], MypaBbUHAs KHCIIOTA, YKCYCHAs KHCIIOTA, OJICMHOBAas KHUCJOTa, CTEapUHOBAs
KHCIIOTa, TJII0K03a, (PYKTO3a, KpaxMaJ, IEeJITF0JI03a, TITHIHH )

2.2

CchopMHpOBaHHOCTH YMEHHI XapaKTEPHU30BaTh COCTAB, CTPOCHHE, (PM3MUCCKHE U XUMHUCCKHE
CBOWCTBA THIMYHBIX IPEICTAaBUTENCH pA3NMYHBIX KJIACCOB OPraHWYECKHX BEIIECTB (METaH,




Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpelHero 001ero 00pa3oBaHus

9TaH, 3TWJIEH, MPOIWIEH, aleTHieH, OyTranueH-1,3, merunOyraaueH-1,3, OeH30i, MeTaHOI,
9TaHOJ, STWIEHTINKOJb, TIIULIEPHH, (HEHOJ, aleTalbJernll, MypaBbUHas U YKCYCHas KHCIOTBI,
[JII0K03a, Kpaxmall, 1eJUII0JI03a, aMUHOYKCYCHAsI KMCIIOTa)

2.3

ChopMHUPOBaHHOCTH YMEHUS WILTIOCTPUPOBATh FEHETHUECKYIO CBSI3b MEX/y TUMMYHBIMU NpE]-
CTaBUTENSIMM PA3IUYHBIX KJIACCOB OPraHUYECKUX BELIECTB YPaBHEHUSIMH COOTBETCTBYIOILUX
XMMUYECKUX PEaKkIUi ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX (GOpPMYI

2.4

ChopMHUPOBAaHHOCTH YMEHHS XapaKTepU30BaTh MCTOYHHKH YIIIEBOIOPOIHOTO CHIPhS (HE(TH,
MPUPOJIHBIN a3, yroJib), CIOCOObI UX MepepabOTKU M MPAKTHYECKOE [IPUMEHEHHE MPOIYKTOB
nepepaboTKu

XUMHA U )KU3Hb. PacuéTel

3.1

CdopMupoBaHHOCT, yMEHUH BJaJeTh CHCTEMOW 3HaHWH 00 OCHOBHBIX METOAaX HAyYHOTO
MO3HAHMS, HCIOJNB3YEMBIX B XHMHUU TPU H3YYEHUH BEIIECTB W XUMHYECKUX SIBICHHIA
(nabmioneHue, U3MEpEHHE, OHKCIEPUMEHT, MOJAEIMPOBAHMUE), MHCIONb30BaTh CUCTEMHBIE
XUMMYECKUE 3HAHMA [UId [PUHATUS pELIeHUH B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM

3.2

ChopMupoBaHHOCT, YMEHHH COOMIOAATh TpaBWiIa TONB30BAHUA XUMHUYECKOM TOCYIOH M
1ab0paTOpHBIM 000PYJOBaHUEM, & TAKXKE MTPaBHIIa OOpAIICHHUS C BEIECTBAMU B COOTBETCTBUH C
WHCTPYKIMSIMHU TIO BBITIOJIHEHHUIO JIAOOPATOPHBIX XMMHUIECKIX OIBITOB

3.3

CchopMHUpOBaHHOCTE yMEHHH IUIAHUPOBATH M BBINOJIHATH XUMHUYCCKHH OKCIIEPHMEHT
(mpeBpallieHHsT OpPraHMYECKUX BEIIECTB MPHU HATPEBaHHHM, TOJYYCHHE ITUJIICHA U U3yUeHHE ero
CBOMCTB, KayeCTBEHHBIC pEaKIMM OPraHMYECKUX BEUIECTB, JeHaTypalus OeJIKoB TNpHu
HarpeBaHUHM, [IBETHBIE PEaKIMU OETIKOB) B COOTBETCTBUH C MpPaBUIAMH TEXHUKU 0€30MacHOCTU
mpu 0OpallleHuH C BEIIECTBAMU W JTa0OPATOPHBIM 00OPYIOBAaHUEM; MPEACTABIATh PE3YIbTATHI
XAMHYECKOTO JKCIIEPUMEHTa B (OpME 3aliCH YpaBHEHHH COOTBETCTBYIONIMX PEAKIHU U
(OpMyITpPOBATH BEIBOJHI HA OCHOBE THX PE3yIHTATOB

3.4

ChopMHpOBaHHOCTE YMEHHH TPOBOIUTH BEIYUCICHHS II0 XUMHUYECKHM YpPaBHEHHSM (MacCEHI,
00bEMa, KONMUYECTBA HMCXOAHOTO BEIIECTBA WIM IMPOAYKTAa PEAKLUH I10 H3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJJHOTO M3 UCXOHBIX BEUICCTB MM MPOIYKTOB PEAKIINH)

3.5

ChopMHpPOBAaHHOCTE YMECHUH KPUTHYCCKHA AaHAIM3UPOBATh XHMHUYCCKYIO0 HH(OPMAIHIO,
MONMY4aeMyI0 M3 pa3HBIX HCTOYHHKOB (CpeIcTBa MaccoBoi wmH(popMmanuu, ceTh WHTepHET u

Apyrue)

3.6

CchopMHupOBaHHOCTH YMEHUI COOMIOAATE MPaBHIIA SKOJOTHMUYECKH I1€7IeCO00Pa3HOTO MOBEICHHS
B OBITYy W TPYJIOBOH NEATENLHOCTH B IEISAX COXPAaHEHHS CBOETO 3JIOPOBBS M OKpYXKAroIIeh
TIPUPOIHON Cpelibl, 0OCO3HABaTh OMACHOCTh BO3JICUCTBUS Ha >KMBBIE OPTAaHU3MBI OMPEIEIEHHBIX
OpraHMYecKHX BEIeCTB, MOHMMas cMbica Tnokazatens I[IJIK (mpezenbHO momycTHMOi
KOHIICHTpAIlMH), TOSCHATh HAa IPHMEpax CIIOCOObI YMEHBIICHUS W TPEAOTBPAIICHUS HX
BPEIHOTO BO3/IEHCTBHSI HA OPraHU3M YeJI0OBEKa




11 KJIACC

Kox
MpoBePsIeMOro
pe3yJbTara

IIpoBepsieMble IpeIMeTHBIE Pe3yJIbTATHI OCBOEHHS OCHOBHOH 00pa30BaTeIbHO¥
NPOrpaMMbl CpeHero oo1ero 00pa3oBaHus

TeopeTquCKHe OCHOBBI XUMHHU

11

Brnanenue cucteMoit XMMHUYECKHX 3HAHWH, KOTOpasi BKIIOYAET: OCHOBOTIOIATAIOIIHE TIOHITHS (XU-
MHYECKHI DIICMEHT, aToM, 3JIEKTPOHHAs 00O0J0YKa aroma, S-, p-, -3JeKTpoHHBIE OpOHTaIH
aTOMOB, WOH,
XUMHUYECKasi CBA3b, MOJIb, MOJISIpHAS Macca, MOJISIPHBIA 00BbEM, KpUCTAJUINYECKAs! PEHIETKA, TUTIBI
XUMHUYECKUX PEaKUUil (OKUCINTEIbHO-BOCCTAHOBHUTENBLHBIE, SK30- U SHAOTEPMUYECKUE, PEAKIIH
HOHHOTO OOMEHA), pacTBOP, AJICKTPOIUTHI, HEIIEKTPOIUTHI, DIICKTPOIUTHICCKAS TUCCOIMAIIHS,
OKHCIINTENIb, BOCCTAHOBHUTEb, CKOPOCTh XHMHUCCKOH pEaKIMH, XHMHUYECKOE paBHOBECHE);
TEOpUU W 3aKOHBI (TEOpHS OJIEKTPOIUTUYECKON auccoruarnmu, llepuogudeckuii  3aKoH
J.. MenneneeBa, 3aKOH COXpaHECHHUsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYCCKUAN SA3bIK XUMHH,
(bakTONIOTMYECKHE CBEACHUS O CBOWCTBAX, COCTaBE, MOJYYCHUH W O€30MacCHOM HCIOJIb30BaHUN
BaKHEHIIINX HEOPTaHUYECKUX BELIECTB B OBITY M MPAKTHUYECKOH JIESTENbHOCTH YeJIOBeKa

MOJICKYJIa, BaJICHTHOCTb, JJICKTPOOTPULATCIBHOCTb, CTCIICHb OKHUCIICHUS,

1.2

C(l)OpMI/IpOBaHHOCTL y'MeHI/Iﬁ BBIABJIATD XapPAaKTCPHBIC MPU3HAKU W B3aUMOCBSA3b HU3YYCHHBIX
HOHﬂTHﬁ, INPUMCHATH COOTBCTCTBYIOIIHUEC IIOHATHA IIPpU OIKMCAHUN CTPOCHUA U CBOICTB
HCOPraHMYCCKUX BEIICCTB U UX npeBpameHHﬁ; BBISIBIIATh B3aMMOCBSI3b XUMHYECKUX 3HAHHI
C NOHATHUAMUA U IIPECACTABJICHUAMUA NPYTUX €CCTCCTBCHHOHAYYHBIX IPECIMCTOB

13

Bramenne OCHOBHBIMH METOJaMH HAyYHOTO TO3HAHWS BEIIECTB M XHMHUYECKUX SIBICHHUMA
(HaOJroieHue, M3MEpEeHHe, SKCIIEPUMEHT, MOJICITMPOBAHNC)

1.4

CopMIpOBaHHOCTE YMEHHI OIIPEIEIIATh BAICHTHOCTD M CTEIICHb OKUCIICHHST XUMIYECKHX dJIe-
MEHTOB B COEIMHEHUSAX Pa3IMYHOr0 COCTaBa, BUJ XMMHUYECKOHW CBS3M (KOBaJICHTHas, HOHHA,
MeTaJUIMYecKasi, BOAOPOAHAsA) B COCIMHEHMSX, TUI KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO
BelIeCTBA (ATOMHAsl, MOJIEKYJIsIpHAsl, HOHHAs, METaJUINYecKast)

15

CdopmMupoBaHHOCTE  yMEHHUH
HEOPraHUYECKUX COETMHEHNHN

ONpeAeNsaTb XapakTep cpeabl B BOAHBIX  PacTBOpax

1.6

CdopMHUpPOBaHHOCTh YMEHHUS KIACCU(PUIMPOBATh XUMHUYECKHE PEAKIUH [0 Pa3IUYHBIM
IpU3HaKaM (YMCIy M COCTaBYy PEArHpyIOIIUX BEIIECTB, TEIUIOBOMY J(QEKTy peakiuH,
HM3MEHEHHIO CTETICHEH OKHCIIEHHSI QJIEMEHTOB, OOPAaTUMOCTH PEAKIINH, YIACTHIO KaTaJIH3aTopa)

1.7

ChopMHpOBaHHOCTE YMEHHUH COCTABIATH YPABHEHUS PEaKIMH Pa3IHMYHBIX THIIOB, MOJHBIC U
COKpal¢HHbIC YpaBHEHHS PEakIMi MOHHOTO OOMEHA, YUWTHIBAsl YCIOBHUS, MPHU KOTOPBIX ITU
peakuy UayT 1O KOHLA

1.8

CdopMHUpPOBaHHOCTh YMEHUH MPOBOIUThH PEAKIIMH, TOATBEPXKIAIONINE KAaueCTBEHHBI COCTaB
pa3IMYHBIX ~ HEOPTraHUYECKUX pacmo3HaBaTh  ONBITHBIM  ITyTEM
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHNYECKUX BEIECTB

BCHICCTB, HWOHEI,

1.9

C(i)OpMI/IpOBaHHOCTB YMCHI/Iﬁ PACKpPBIBATh CYITHOCTb OKHUCIUTCIIbHO-BOCCTAHOBUTECIIbHBIX pPCaK-
1105071 OCPCACTBOM COCTABJICHUA 3JICKTPOHHOT' O OaytaHca 3TUX peaKquI

1.10

ChopMupoBaHHOCTE YMEHUH OOBSICHATH 3aBUCHMOCTh CKOPOCTH XUMHUYECKOH PEeakIiu OT pa3-
JMYHBIX (PaKTOPOB

111

ChopMHpPOBaHHOCTE YMEHUI OOBSCHITH XapakTep CMEIICHUS XHMHYECKOTO PAaBHOBECHS B
3aBHCHMOCTH OT BHeIIHero BozaeiicTBus (npunuun Jle HaTtense)

OO0miast 1 HeopraHU4eCcKask XUMUS

2.1

CdopmupoBaHHOCTh YMEHHUH pacKkpbiBaTh cMbIch [lepronnyeckoro 3akona JI.1. Menaeneea u
JIEMOHCTPHPOBATD €r0 CUCTEMATU3UPYIONTYIO, 00BSICHUTEIBHYIO U IIPOTHOCTUYECKYIO (DYHKITHH

2.2

ChopMIpOBaHHOCTE YMEHHUI XapaKTEpHU30BATH AICKTPOHHOE CTPOCHHUE AaTOMOB XHMHYECKHX




Kox
MPOBEPSIEMOT0
pesyJjabTara

IIpoBepsieMble MpeIMeTHbIE pPe3yJbTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTeLHOM
NPOrpaMMbl CpeJHero oouero 00pa3oBaHus

anemeHToB 1-4 mepuonos llepuomudeckoii cucrembl xumuueckux snemeHToB .M. Mennene-
€Ba, WCIONB3Ysl TOHATHS «S-, P-, 0-3JIEKTPOHHBIE OPOHMTAIN», «IHEPreTHUECKUE YPOBHUY,
OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKHUX 3JIEMEHTOB U UX COEIMHEHHIA 110
neprojaM u rpynmnam Ileprnogudeckoil cucreMbl Xxumudeckux aneMmeHToB .M. MenneneeBa

2.3

ChopMIpOBaHHOCTE YMEHUI XapaKTepU30BaTh (OMUCHIBATE) OOINE XUMHYCCKUE CBOWCTBA HE-
OpraHMYECKUX BEILECTB Pa3JIMYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHHE T€HETHYECKOU
CBSI3W MEXIy HEOPTaHMYECKMMH BEIIECTBAMU C MIOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIIUX
XUMHWYECKUX PEaKInun

24

ChopMIpoBaHHOCTE YMEHHI YCTaHABIWBAThH MPHUHAIICKHOCTh HEOPTaHMUECKUX BEHIECTB IO
WX COCTaBy K OMPENEIEHHOMY Kiaccy (TpyIine) coequHEeHUH (ITPOCThIe BEIIECTBA — METAIIIBI U
HEMEeTaJUTbI, OKCHIBI, OCHOBAHMS, KUCIOTHI, aM(OTEpHBIE THIPOKCHIBI, COIIN)

2.5

CchopMupoBaHHOCTE yMEHHWH MCIIONB30BATh XUMHYECKYI0 CHMBOJHKY [UIS COCTaBIICHHS
(dbopMyn BellecTB M ypaBHEHUH XWMHUYECKHUX pEaKLWH, CHCTEMaTHYECKYH0 HOMEHKIATYPY
(IUPAC) u TpuBMajbHBE Ha3BaHUS OTIENBHBIX HEOPraHUYECKUX BeIlecTB (YrapHbId ras,
VIJIEKUCIIBIA Ta3, aMMHUak, rameéHas W3BeCTh, Heram€Has HM3BECTb, NMUThEBAs CONA, IMUPUT U

JIpyTHe)

2.6

CdopMHUPOBaHHOCTh YMEHHMH XapaKTepH30BaTh (OMMCHIBATh) OOILIME XMMHUYECKHE CBOWCTBA
HeOpFaHI/I‘leCKI/IX BCILICCTB pa3JII/I‘lHI>IX KJI1acCOB, HOJITBep)K}Z[aTI) CyH.lGCTBOBaHl/Ie FGHGTH‘IGCKOIZ
CBSI3W MEXKJIYy HEOPTaHWYECKUMH BEIIECTBAMHU C IOMOIIBI0 YPAaBHEHHH COOTBETCTBYIOIIUX
XAMHYECKUX PEaKInn

2.7

C¢hopMHUPOBAaHHOCTh yMEHHI IUIAHUPOBATH M BBIMONHATH XHMHYECKHH OKCIEPHMEHT
(pasnokeHHe TEpOKCHIOa BOJOPOAA B IPUCYTCTBHU KaTauu3aTopa, ONPEICICHUE CPEeIbl
PacTBOPOB BEILECTB € MIOMOIIBIO YHUBEPCAIBHOTO HHIMKATOPA, BIMSHUE PA3IMYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHYECKOH peakii{, peaklnd HOHHOTO OOMEHa, KaueCTBEHHbIE PEaKLUUH Ha
cynbdar-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHUS, PEIICHHE SKCIIEPUMEHTABHBIX
3aga4 mo TtemaMm «Mertawbly M «HemeTarmnmb») B COOTBETCTBHM C IPaBHJIAMH TEXHHKH
Oc30macHOCTH MNpH  OOpAaIlleHWH  C BEIIECTBAMH M JIa0OpaTOpHBIM  00OpPYIOBAHUEM;
NPEICTAaBIATh PE3yJbTaThl XUMHYECKOrO OKCIEpUMEHTa B (opMe 3alucH ypaBHEHHI
COOTBETCTBYIOIIMX Peaknuii 1 popMyIrpoBaTh BHIBOABI HA OCHOBE 3THX PE3YJILTATOB

2.8

ChopMIpOBaHHOCTE YMEHUI COONIONATH IPABHJIA TOJNB30BAHMS XUMHUIECKON mocyqoi u abo-
paTopHBIM O0OpYIOBAaHHMEM, a TAKXKE IMPaBIIa OOpAIICHHUS C BEHIECTBAMH B COOTBETCTBUH C
WHCTPYKIMSMH T10 BBIIOJIHEHUIO JIAOOPATOPHBIX XHMUYECKUX OIBITOB

29

ChopMHPOBaHHOCTh YMEHHH XapaKTEePH30BaTh XUMHUECKHE MPOIECCHI, JISKAIIHMEe B OCHOBE
MPOMBIIIUICHHOTO TIONYYEHHUSI CEPHOM KHUCIOTHI, aMMHakKa, a Takxke C(HOPMUPOBAHHOCTh
MpeJICTaBIeHNH 00 OOIMWX HAYYHBIX MPUHIUIAX M DKOJOTHYECKUX IMPOoOIeMax XUMHUYECCKOTO
MIPOU3BOJICTBA

XUMHS 1 KU3HB. PacuéThl

3.1

CdopMHUPOBaHHOCTh TPEACTABICHUNA O XHUMHYECKOW COCTAaBISIFOIIEH €CTeCTBEHHOHAYYHOM
KapTUHBI MHpPA, POJIM XUMHUH B MO3HAHUM SBJICHUI MPHPOIBI, B POPMUPOBAHUH MBIIUICHUS U
KYJIbTYpbl JIUYHOCTH, €€ (YHKUMOHATBLHOW TIPAMOTHOCTH, HEOOXOOUMON MJIsi pEeLIeHHS
MPAaKTUYECKUX 3a7a4 M DKOJOTHYECKH OOOCHOBAHHOIO OTHOILEHHUS K CBOEMY 3I0POBBIO U
MIPUPOAHOU CpeJie

3.2

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ KPpUTHUYCCKU AHATU3UPOBATh XHUMHYCCKYIO I/IH(l)OpMaIII/IIO,
IMOJIYy4aCMyI0 U3 Ppa3HbIX MCTOYHHKOB (CpeL[CTBa MaccoBOM KOMMYHHKAaMH, CCThb HHTCpHeT )4




Kon IIpoBepsieMble NpeIMeTHBIE pe3y/IbTaThl 0CBOEHHs OCHOBHOI 00pa3oBaTe/bHOI
NpoBepseMoro NPOrpamMMBbl CpeHero o01ero 06pa3oBaHus
pe3yJabTara
Apyrue)
ChopMUpOBaHHOCTh YMEHHI COOJIOATD MpaBHiIa 3KOJOTHYECKH 1IeIeCO00Pa3HOr0 HOBEICHUS
3.3 B OBITY U TPyOOBOH NEATEIHHOCTH B IETSIX COXPAHEHHUS CBOETO 3J0POBBS M OKPYXKAIOIIEH
TIPUPOAHON CPEJIbI
Oco3HaBaTh OMACHOCTb BO3JECHCTBYS HA KUBBIE OPraHU3MBbI ONPEEIEHHBIX BELIECTB, [IOHUMAs
3.4 cmbic nokazarens [1JK, moscHsITs Ha mpuMepax crnocoObl YMEHBIICHUS U IPEJOTBPAIIEHHS UX
BPEJHOI'O BO3ACHCTBHS HA OPraHU3M YelIOBEKa
Cc¢hopMHUpOBaHHOCTh YMEHHUI MPOBOIUTH BBIYHCICHUS C UCIIOIB30BAHNEM MOHATHS «MaccoBast
JIOJIsI BEILIECTBA B PacTBOPE», OObEMHBIX OTHOILICHUH I'a30B IIPU XUMUYECKUX PEAKLUSIX, MACCHI
35 BEIIIECTBA WK 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILLIECTBA, MACCE WIN 00BEMY OJTHOTO

N3 Yy4YaCTBYIOIIMX B PE€aKIHWU BCUICCTB, TCIJIOBOTO 3(1)(1)6KT3 pCakliui Ha OCHOBE 3aKOHOB
COXpaHCHMs MAaCChl BEHICCTB, ITPEBPAILICHUA U COXPAHCHU SOHEPIrUn




MHNPOBEPAEMBIE DJIEMEHTbI COAEP KAHUSA

10 KJIACC
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[Ipenmer oprannueckoil XuMuu: €€ BO3HUKHOBEHUE, Pa3BUTHE U 3HAUEHHE B NOJYYEHUH HOBBIX BEIIECTB U
MartepuasioB. Teopusi CTpoeHHs OprannyecKkux coeanHernii A.M. byrnepoBa, €€ 0OCHOBHEIE ITOJIO0XEHUS

1.2

CrpykrypHBIE (QOPMYIBI OPraHWYECKUX BEIIECTB. | OoMoNorms, wm30oMepus. XHMHUYeCKas CBSI3b B
OpPTaHMYECKHX COENWHCHUSIX — ONWHAPHBIE W KpaTHbIe cBs3W. [lpencraBieHme o KiIacCH(HUKAIUM
OpPraHWYECKHX BEIECTB

1.3

HOMeHKJ’IaTypa OpPraHn4eCKux COCTMHEHUM (CI/ICTeMaTI/I‘IeCKaSI) U TPUBUAJIBHLIC Ha3BAHHUA BaKHEMIITNX
HpCHCTaBHTeHCﬁ KJIaCCOB OPraHNYCCKNX BCIICCTB

YraeBogopoasl

2.1

AJKaHBI: COCTaB ¥ CTPOEHHUE, TOMOJIOTHYECKUHN psill. MeTaH U 3TaH — NPOCTEeHIIe PEeICTaBUTEIHN aJIKAHOB:
¢u3nUecKre W XUMHYECKHE CBOWCTBAa (peakUuM 3aMEUICHHS W TOPEHHs), HaXOXIEHHE B IIPHPOIE,
MOJIy4YEHHE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUH psfl. DTUIEH U NPONWIEH — NPOCTEHIINE MPeICTaBUTENN
QJIKEHOB: (PU3MYECKUE U XMMHUUYECKHE CBOWCTBA (PEaKIMM T'MIPUPOBAHUS, FAIOTCHUPOBAHUS, THpATalllH,
OKHCJICHUS! 1 TIOJIMMEPHU3ALINH), TIOJIyYeHNE U IPUMECHEHHE

2.3

Anxanuensl: 0yTaguen-1,3 u metunOyraguen-1,3: cTpoeHue, BaKHEHIIMEe XUMHUECKHE CBOMCTBA (peaKIus
nonumepusanun). [lonydeHne CHHTETHYECKOTO KaydyKa U Pe3HHBI

2.4

ANKHMHBL: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJOTMYECKHH pA1. ANCTWIEH — TNpocTeHIunit
MPEICTAaBUTENb AJKHHOB: COCTaB, CTpOEHHE, (U3NYECKHE M XUMHUYECKHE CBOWCTBAa (pEaKIuu
THAPUPOBAHNS, FAJIOTCHUPOBAHUS, THAPATALINH, TOPEHHS), TOTYYEHHE I TPUMEHECHHUE

2.5

Apenbl. beH3on: cocrtaB, cTpoeHHE, (PU3NYECKUE W XMMUYECKHE CBOWCTBA (peakiMy TaJOreHUPOBAaHUS H
HUTPOBaHMS), IOJyICHNE U MPUMEHEeHHe. ToIyor: cocTaB, cTpoeHne, pr3ndeckrue 1 XUMUIEeCKHE CBOCTBA
(peakuuu TaJOreHUPOBAHUS W HUTPOBAHHUA), IOIYYEHHE U NpUMEHEHHe. TOKCHYHOCTH apeHOB.
['eHeTnueckas CBSA3b MEX]Y YIIIEBOJOPOJAMHU, IPUHAIJISKAIIMMHI K Pa3IMYHBIM KJlaccaM

2.6

[IpuponHBIe UCTOYHHWKH YIIIEBOAOPOAOB. [lpupomHbId Ta3 W MOMyTHBIE HeTsHbIE Ta3el. HedTh m e
npoucxoxkaeare. CriocoOsl mepepaOboTKi HEPTH: MEPEroHKa, KPEKUHT (TEPMUYCCKHHA, KaTaTUTHICCKUi),
muponu3. [IpogykTel mepepaboTku HE(PTH, UX NPUMCHEHHE B MPOMEIIUICHHOCTH U B OBITY. KaMeHHBIH
YroJib ¥ MPOJYKTHI €T0 MepepaboTKu

KI/ICHOpOZ[COZ[ep)KaH_II/Ie OpPraHN4YC€CKHUEC COCANHCHUSA

3.1

[IpenenpHbIE OTHOATOMHEIC CIIUPTHL. METaHOI M TAHOIN: CTPOCHUE, (PU3UIECKUE U XUMHICCKUAE CBOMCTBA
(peakuuu c aKTHBHBIMHM MeTaJlJIaMM, T'aJIOTEHOBOJIOPOJAaMH, rOpeHHe), NpuMeHeHrne. BoaopoaHsie cBsizn
MEXIy MOJEKyJlaMH crnupToB. JleficTBHE MeTaHOjia M 3TaHOJa Ha OpraHu3M 4YejgoBeka. MHOroaTOMHBIE
CIHPTHL. DTHICHIIINKOIb U TNIUIECPHH: CTPOCHHE, (PM3HMUECKHE U XUMHUYECKHE CBOICTBA (B3aMMOJCHCTBUEC
CO MIETOYHBIMH METaJUIAMH, KaYeCTBCHHAS! PEaKIMsi HA MHOTOATOMHBIE CIUPTHI). [leficTBHE HAa OpraHu3M
yesioBeka. [IpyMeHeHue MMepruHa 1 STUISHIIIMKOIS

3.2

®DeHoI: cTpoeHUE MOJIEKYJIbl, (PU3HUYECKUEe M XUMUYEeCKHe cBOHCTBAa. TOokcHYHOCTh (heHona. [IpumeHeHHe
(henona

3.3

Anpnerupl U KeTOHbl. DopMasbJeru, aneTalbJeTHl: CTpoeHHe, QU3NYECKHe U XHUMHYECKHE CBOHCTBA
(peakuy OKHUCIICHUS U BOCCTAHOBJICHUS, KAUECTBCHHBIC PEAKIIHH ), IIOJYYCHUE W TPUMEHCHHE




Kox

3.4

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

OIHOOCHOBHBIC TpEAENbHbIC KapOOHOBBIE KHCIOTH. MypaBbUHAs M YKCYCHAash KHCIOTBI: CTPOCHHE,
(u3HyecKre W XUMHYECKHE CBOWCTBA (CBOMCTBa, OOIIWE JJIs Kiacca KHCIOT, PEeakius STepUPUKAINH),
nojyyeHue u npuMmeHenne. CTeaprHOBasi M OJICEUHOBAsI KUCIOTHI KaK MPEICTABUTENN BBICHIMX KaPOOHOBBIX
KHCJIOT. MBIIa Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JCHCTBHE

3.5

CroxxHble 3(hupbl Kak NPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. I'uaponus cnoxHsIx 3¢upos. XKupsl. ['maponus
*upoB. [IprMeHeHue xupoB. brosnornueckas poJib 5KUpoB

3.6

YTIEeBOABL: COCTaB, KIACCU(HUKAINS YIIEBOAOB (MOHO-, TU- M TONUcaxapuiabl). [roko3a — mpocTermmit
MOHOCaXapHJ: 0COOCHHOCTH CTPOCHHS MOJICKYJbI, (PU3UUECKUE M XUMHUECKHE CBOMCTBA (B3aMMOJICHCTBHE
¢ ruapokcugom Mmenu(ll), okucnenwe amMmuadHbIM pacTBOpoM okcuzaa cepebpa(l), BoccTaHoBiIeHHE,
Opo’keHUe TIIF0KO3bI), HAXOXKACHUE B MIPUPOJIE, TPUMEHEHHUE, Onosioruueckas poib. Portocunte3. Opykrosa
KaKk M30Mep TIOKO3Bl. Kpaxmam u Imemmono3a Kak NPHPOAHBIE moiuMepbl. CTpoeHHe Kpaxmana H
[eIUTF0II0361. DU3MYecKne H XUMIYECKHe CBOMCTBA KpaxMaiia (THAPOIIH3, KAUeCTBCHHAS PEaKIHs C HOIO0M)

A3oTcoepKaIine OpraHnIeCcKUue COSAMHEHHMS

41

AMUHOKHCIIOTBI Kak aM(I)OTepHI)Ie OpraHnv4eCKUC COCANHCHUA. duzndeckue U XMUMHYECKHE CBOMCTBA
AMHWHOKHMCJIOT (Ha TIIpUMEpPeC FJ'II/IHI/IHa). buonornyeckoe 3HaueHNEe aMUHOKHUCIIOT. HGHTI/IZ[LI

4.2

benku kak mNpHPOIHBIC BBICOKOMOJICKYJSIPHBIC COeAMHEHHs. [lepBUYHAs, BTOpPUYHAS U TPETUYHAS
CTpYKTypa OeiKkoB. XUMHUYECKHE CBOICTBA OCIIKOB: THIPOJIH3, ACHATYpAIlus, KAueCTBEHHBIC PEakKiuy Ha
OenKu

BI)ICOKOMOJ'IeKy.HSIpHLIC COCIMHCHUA

5.1

OCHOBHBIE TIOHATUSI XUMHUH BHICOKOMOJICKYJIAPHBIX COCTUHEHUI: MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
CTETIEHb  TIONMMEPH3AllMM, CPEAHAS  MOJeKkyispHas  wmacca. OCHOBHbIE  METONBI  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH — MOJIMMEPHU3alivs U TIOJTMKOHACHCAIHS

5.2

OKCHEepUMEHTAJIbHbIC METO/Ibl W3Yy4YCHHS BEIIECTB M HX IPEBpAICHUN: O3HAKOMJICHHE € oOpa3namu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaydyKoB. IlolydeHHe CHHTETHYECKOIO KaydyKa U
pE3UHBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

TeopeTrnyeckre OCHOBBI XUMHUHU
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Xumuueckuil sneMeHT. AToM. Sapo aToma, n30Tonbl. DAEKTPOHHAs 000104YKa. DHEPreTUUYECKUE YPOBHU,
MOMYpPOBHH. ATOMHBIE oOpOWTaNw, S-, p-, d-a3memenTsl. OCOOEHHOCTH pacmhpe/ieiieHns] 3JIEKTPOHOB 110
opOuTAIsIM B aTOMaxX IEMEHTOB HEPBBIX YETHIPEX MEPHUOTOB. DICKTPOHHAS KOH(OUTYpAIMs aTOMOB

1.2

ITepuoauueckuil 3akon u Ilepuonuueckas cuctema xumuueckux siemeHToB .M. MenneneeBa. CBs3b
nepuoauyeckoro 3akoHa M Ilepuonmueckoit cuctembl xumuueckux siemeHtoB J[.M. Menneneesa c
COBPEMEHHOM TeopHel CTPOSHHs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMUYECKUX IIEMEHTOB U
00pa3yeMBIX MMH TPOCTBIX M CJIOXHBIX BEIIECTB IO TPYIIaM M INepuogaM. 3HAUeHHE MEepHUOIMYCCKOTO
3aKOHA B Pa3BUTHH HAYKU

1.3

Crpoenue BemecTBa. XuMHUYecKasi CBsI3b. BUibl XUMHUYECKON CBSA3U (KOBaJIEHTHAs HEMOJISIpHAs U MOJISIPHAs,
WOHHAasA, MeTajuinyeckas). MoHbl: KaTMOHBI W aHHOHBL. MexaHuU3Mbl 00pa3oBaHUsA KOBaJEHTHOM
XUMHYECKOM cBs3U (OOMEHHBIN U TOHOPHO-aKIeNTOpHBIN). BogopoaHas cBs3b

1.4

BaneHTHOCTb. 3HeKTpOOTpI/IIIaTCHI>HOCTI>. CTeneHb OKHCIICHHS

1.5

BewectBa MONEKyJIApHOIO U HEMOJIEKYJIIPHOIO CTPOEHMs. 3aKOH IOCTOSHCTBA COCTaBa BelllecTBa. THIIbI
KPUCTAJUIMYECKUX PEETOK. 3aBUCHUMOCTh CBOMCTBA BELIECTB OT TUIA KPUCTAUIMYECKOHW DPEMETKU.




Kon

IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS

[lonsATHE O AMCHEPCHBIX cUcTeMax. VICTUHHBIE M KOJUIOWIHBIC PAacTBOPBI. MaccoBas JONs BEIIECTBA B
pacTBope

1.6 Krnaccudukanus Heopranmdeckux coequHeHnid. HoMeHKIIaTypa HeOpraHHIeCKIX BEIIECTB
Xumudeckas peakius. Knaccudukanys XuMHUYECKAX peakluii B HEOPraHMUECKOW U OPraHUIECKON XHUMHUH.
1.7 3aKOH COXpaHEHHsI MacChl BEIISCTB, 3aKOH COXPAHCHUS W MPEBpAICHHUS SHEPTUH IPH XUMHUYECKHX
peaKIHIX
1.8 CKOpOCTh peakuuny, € 3aBUCHMOCTB OT Pa3IMNYHBIX (PaKTOPOB
OO6paTtuMble peakuuu. XUMHYECKOoe paBHOBecue. DaKTOpPbI, BIHAIOLINE Ha COCTOSHHUE XHMHUYECKOTO
19 paBHoBecus. [Ipunanummn Jle [llarense
OnexTponuTHdecKas muccormanys. CHibHBIE U cIa0ble ANIeKTponuThl. Cpena BOTHBIX paCTBOPOB BEHIECTB:
1.10 KHCJIas1, HeHTpaJibHas, IeJIoYHas. Peakiiuu HoHHOro 0OMeHa
1.11 OKHCITUTENBHO-BOCCTAHOBUTEIIHLHBIE PEAKIUH
2 Heopranuyeckas xumus
Hemeramnel. Ilomoxenue HeMetamioB B Ilepuomnueckoil cucremMe XuMH4Yeckux dieMmeHToB J[.U.
2.1 MengeneeBa W OCOOCHHOCTH CTPOEHHUS aTOMOB. Du3ndeckne CBOHCTBa HEMETAIUIOB. AJUIOTPOIHSI
HEMETAJUIOB (Ha MpuMepe KUCIIopoa, cephl, pocdopa u yriepoaa)
XUMHYECKHEe CBOMCTBA BaXKHEHIINX HEMETAJUIOB (TaJIOT€HOB, Cepkl, a30Ta, Gpocdopa, yriaepoaa U KpeMHU)
2.2 U UX COCIWHEHMH (OKCHIOB, KHCIOPOACOAEPXKAIMX KHUCIOT, BOAOPOAHBIX coenuHeHui). [IpumeHeHue
BOKHEHMIITNX HEMETAJUIOB U UX COCTMHEHUN
Meramnbl. Ilonoxxenune meramnoB B [lepuonnyeckoit cucreme xumuyeckux snementoB JI.M1. Menneneesa.
2.3 OCOOEHHOCTH CTPOECHHS JJIEKTPOHHBIX 000J04YeK aToMoB MeTayuioB. OOmme ¢u3ndeckre CBOWCTBa
MeTaysioB. CIUTaBbl METAIIOB. DJICKTPOXUMHUYECKUN PSJl HANIPSHKEHUH METaJIoB
XUMUYECKHE CBOMCTBA BAXKHEHUIITNX METAIUIOB (HATPHM, Kalluii, Kb, MarHUNA, IFOMUHUH, IIMHK, XPOM,
2.4 KeIe30, Melb) U UX coequHeHnid. OOIIuIe crrocoOb! OTyYeHHs METaIOB. [IpiMeHeHne METaJUIOB B OBITY U
TEXHUKE
2.5 I'eneruueckas CBsA3b HEOPTaHUYECKUX BELLECTB, IPUHAMIEKAIIMX K Pa3JIMYHBIM KlaccaM
3 XuMus 4 KU3Hb
Ponb xuMuu B 00ECIICYCHHWH SKOJOTMUECKOW, IHEPreTHUSCKOW W TMIIEBOW 0O€30MacHOCTH, Pa3BUTHH
31 MeanHEL [1oHITHE 0 HayIHBIX METOJAX IMO3HAHUS BEMISCTB ¥ XUMHUCCKHUX PEaKIUi
[pencraBienuss 00 OOMUX HAYYHBIX HPUHIUINAX MPOMBIIUICHHOTO TONYYCHHS BAXXHEUIINX BEUICCTB.
Yenosek B MUPE BCHICCTB W MATCPUAJIOB: BayKHEHIIINE CTPOUTCIIbHBIC MaTCpualibl, KOHCTPYKIHNOHHBIC
3.2 MaTepuaibl, KPacKd, CTEKJIO, KepaMHKa, MAaTepHalbl Ui JIEKTPOHHKH, HAHOMATEPHAJbl, OPraHUYECKHE
1 MUHEpAJIbHBIC YIOOpEHUs
33 XuMus ¥ 3JI0pOBbE YEIOBEKa: MIPABHJIIA MCIIOJIE30BAHUS JIEKAPCTBEHHBIX MPENapaToB, MpaBuiia 0e30MacHOro

WCTIOJIL30BAHMS MTPENapaToB OBITOBOM XMMHUU B IMOBCETHEBHOW YKU3HH




