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IHOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa mo XUMUU Ha ypOBHE CpefHero obuiero odpa3zoBaHusi pa3paborana Ha ocHoBe D3 oT
29.12.2012 Ne 273-®@3 «O06 obOpazoBanuu B PD», TpeOoBaHMII K pe3ysibTaraM OCBOCHHS (emepanbHOi
oOpa3zoBaTenpHONW MporpamMmel cpemHero oomero obpaszoBanus (POII COO), mnpencraBieHHBIX B
denepanbHOM rocynapcTBeHHOM oOpasoBarenbHoM ctanaapre COO, ¢ yuérom Konneniuu npenogaBanus
yueOHOoTro npeamera « XuMus» B 00pa3oBaTeNbHBIX opraHu3anusax Poccuiickoit @enepannu, peann3yonmx
OCHOBHBIE 00pa30BaTeNIbHBIC MPOTPAMMBbI, I OCHOBHBIX MOJIOKEHUH «CTpaTeruyl pa3BUTHS BOCIUTAHUS B
P® na nepuon no 2025 roga» (Pacnopsixenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY IOJIXOJIOB K pa3pabOTKe MPOrpaMMbl IO XMMHH, K OIIPEICTICHUIO 00IIel CTpaTeruu 00y4eHus,
BOCIUTAHMS U PA3BUTHUS 00y4aroUIMXcs cpeacTBaMu ydeOHoro npeamera «Xumus» i 10—-11 xinaccoB Ha
0a30BOM YpOBHE cocTaBUIN KoHIlenTyainbHbIe moioxeHuss @IOC COO o B3anM0o0OyCIIOBICHHOCTH LIETICH,
CoJIepKaHus, pe3ybTaToB 00yueHUs U TPeOOBAHUN K YPOBHIO ITOATOTOBKH BBIITYCKHUKOB.

XuMuyeckoe o0pa3oBaHHE, MOMy4aeMO€ BBITYCKHUKAMU 0011e00pa3oBaTeNbHON  OpraHu3alui,
SIBIIIETCS HEOTHEMJIEMON YacCThI0 UX 00pa3oBaHHOCTU. OHO CITY)KHUT 3aBEPIIAIOIIMM 3TAllOM peain3aluu Ha
COOTBETCTBYIOILIEM €My ©a30BOM YPOBHE KJIOYEBBIX LIEHHOCTEH, MPUCYLIUX LEIOCTHOW CHCTEME
XMMHAYECKOTO 00pa3oBaHMsA. OTH IIEHHOCTH KacaroTCs IO3HAHUS 3aKOHOB IPHPOJBI, (OPMHPOBAHUS
MHUPOBO33PEHUSA U OOIIeH KyIbTYpbl YEJIOBEKa, a TaKKe SKOJOTMYEeCKH OOOCHOBAHHOTO OTHOILIEHUS K
CBOEMY 3JI0pPOBBIO U MPUPOJIHOI cpene. Peanusyercs xumuueckoe oOpa3zoBaHue 0OYJarONIMXCs HA YPOBHE
cpeanero oOmiero oOpa3oBaHUsl CPEACTBAMHU y4eOHOTo mpenMeTra «XHUMHS», COACPKAaHUE M MOCTPOCHUE
KOTOPOTO OIpEeaeNieHbl B MPOrpaMMe MO XHUMHH C YYETOM CIEHU(PUKHA HAyKH XUMHUH, €€ 3HAUYCHUS B
MO3HAHUM MPUPOJIBI U B MAaTEPUAIBHOMN JKU3HHU OOILECTBA, a Takke ¢ YYETOM OOLIMX Ieel U MPUHLHUIIOB,
XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeIHero oo1iero oopa3zoBanus B PO.

XuUMHUST Kak DJEMEHT CHCTEMBbl E€CTECTBEHHBIX HAyK MWIpaeT oOcoO0yl0 pOJb B COBPEMEHHOMN
UBWIN3ALUU, B CO3JaHMM HOBOW 0a3pl MaTepHalbHOW KynbTypbl. OHa BHOCHUT CBOW BKIIAJ B
(dbopMUpOBaHHE PAIMOHATIHLHOTO HAYYHOT'O MBIIUIEHUS, B CO3JaHUE IEJIOCTHOrO MpEACTaBICHUs 00
OKpY’)KarollleM MHUpE KaK O €IWHCTBE MPUPOJBI U YelloBeKa, KOTopoe (HopMHUpYyeTCs B XMMHUU Ha OCHOBE
MIOHUMAHUs BELIECTBEHHOI'O COCTaBa OKPY)KAIOIIETO MHUpa, OCO3HAHMS B3aMMOCBA3M MEXAY CTPOCHHEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMHU IIPUMEHEHUS.

TecHo B3aMMOJEHCTBYS C IPYrUMHU €CTECTBEHHBIMU HayKaMH, XHMHUsS cTajla HEOTHEMIIEMOM 4acThbIO
MHUPOBOH KyIbTypbl, HEOOXOIUMBIM YCIOBHEM YCIEHIHOTO TPyAa W KM3HU KaXKIOro uieHa oOIecTBa.
CoBpemeHHas XUMHUS KaK Hayka cO3HWAaTebHasl, Kak HayKa BBICOKMX TEXHOJIOTHI HaIlpaBlieHA HA PElICHHE
IO0ANBHBIX TMPOOJIEM YCTOWYMBOTO Pa3BUTHS UYETOBEYECTBA — CHIPHEBOM, SHEPreTHUECKOM, MUIIEBOM,
AKOJIOTMYECKOI 0€30MaCHOCTU U OXPaHbI 3JJ0POBbSL.

B cootBercTBUM ¢ OOHMIMMH LENSMUA W MPUHIUIAMH CPEIHEro OOIIero oOpa3oBaHMs COJACpIKAHUE
npeamera «Xumus» (10—11 xmaccel, 6a30BbIi YpOBEHb U3yUEHHs) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYJIBTYPHYIO TMOJATOTOBKY OOyYarommuXcsi, HEOOXOAUMYIO MM JUIS BBIPAOOTKHM MHPOBO33PEHYECKUX
OPUEHTHPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COIMYMa, IMPOJOJDKEHHS 00pa3oBaHUs B pa3IHMYHBIX
00J1acTsX, He CBI3aHHBIX HETIOCPECTBEHHO C XUMHEH.

CocTaBngOmUMUA TIpeaMeTa «XUMUsS» SIBISIOTCS 0a3oBble Kypchl — «OpraHudeckas XUMUS» H
«O0uiasi 1 HeopraHuyeckas XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJEpKaHMSI KOTOPBIX SIBJSIOTCS OCHOBBI
0a30BOif HAyKH: CHCTEMa 3HAaHUI 10 HEOPraHMYECKOW XUMUH (C BKIFOYCHHEM 3HAHUN U3 OOIIeH XUMUH) U
oprannyeckoil xumun. GopmMupoBaHUe JAHHOW CUCTEMBbI 3HAHUU MPHU W3YUCHHH IpeaMeTa oOecreyrBaeT
BO3MOXXHOCTh PACCMOTPEHHUS BCETO MHOTOOOPAa3us BEIIECTB HA OCHOBE OOIIMX MOHSTUMN, 3aKOHOB U TEOPHA
XHMUH.

Crtpykrypa coaepkanust KypcoB — «Opranudeckas xumus» u «OOIas U HeopraHU4ecKas XUMUS
chopMupoBaHa B IporpamMMme o XMMUU Ha OCHOBE CUCTEMHOT0 MOJIX0a K U3y4eHHUI0 yueOHOro MaTrepuaa
u 00ycJOBJIEHA MCTOPUYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUM Ha ONPEICNIEHHBIX TEOPETUUYECKUX



ypoBHsX. Tak, B Kypce OpraHMYeCKONM XMMHHM BELIECTBA PACCMATPHUBAIOTCS HA YPOBHE KIIACCUYECKOU
TEOPUU CTPOCHHS OPraHUYECKUX COCIMHEHUM, a TAaK)K€ HAa YPOBHE CTEPEOXMMMUYECKHUX U DJIEKTPOHHBIX
MPEJCTaBICHUI O CTPOEHUH BemiecTB. CBeeHusT 00 M3ydaeMbIX B Kypce BEUIECTBaX JAlOTCS B PA3BUTHUH —
OT YIJIEBOJAOPOAOB 0 CIOKHBIX OMOJOIMYECKH aKTHBHBIX COCOUHEHHH. B Kypce opraHm4eckoil Xumuu
MOJIy4aroT pa3BUTHE CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOIO 0OwIero oOpa3oBaHMs MEpBOHAYAIbHbBIC
IPEJCTABICHUS O XUMHYECKOM CBA3M, KIACCHU()UKALMOHHBIX MPU3HAKaX BEILIECTB, 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX CTPOEHUS], 0 XUMUUYECKOM peaKkiuu.

[lon HOBBIM YIJIOM 3peHUs B MpeaAMeTe «XUMUs» 0a30BOr0 ypOBHSI pacCMaTpUBAETCS U3yYEHHBIN Ha
YPOBHE OCHOBHOI'O 0O0ILIEro o0pa3oBaHUs TEOPETHUECKUH MaTepual U (PAKTOIOTMYECKHE CBEIEHUS O
BEIIECTBAX W XHUMHYECKOH peakiuu. Tak, B "yacTHocTH, B Kypce «OOIias M HeopraHU4yecKas XUMMsD»
o0yJaroImuMcsl  MIPEJOCTaBISIETCS BO3MOXKHOCTh OCO3HAaTh 3HAYCHHME IMEPUOJUUYECKOro 3aKOHAa C
O0IIETEOPETUYECKUX M METOMOJIOTUICCKUX TO3UIHH, TITy0Ke MOHATh UCTOPHUECKOE M3MEHEHHE (DyHKIHiA
ATOTO 3aKOHA — OT 0000MIaroIEeH 10 OOBACHSIONMIEH U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHUHN O BaKHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOEHUH, CBOMCTBAX U IPUMEHEHUH,
a TaK)Ke€ 0 XUMUYECKUX PEaKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUs T0NOoJHsAeTCs B Kypcax 10
u 11 kymaccoB 3nemMeHTaMM COAepkKaHUsl, UMEIOIIUMHU KYJIbTYPOJIOTHYECKUI U NMPUKIAJAHON XapakTep. OTH
3HaHUS CHOCOOCTBYIOT NMOHMMAHHUIO B3aMMOCBSI3M XMMMU C JIPYTMMHU HayKaMM, pacKpbIBaroT €€ poJib B
[IO3HABATENILHOM M NPAKTUYECKON NEATEIbHOCTU YEIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHHS K
IIPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU M MPAKTUYECKUX MPHIOKEHUH XMMHH, TIOMOTAIOT BBITYCKHHUKY
OPHEHTUPOBATHCA B OOIIECTBEHHO M JINYHOCTHO 3HAYMMBIX MPOOJIEMax, CBA3aHHBIX C XUMHEH, KPUTHYECKH
OCMBICJINBATh MH(QOpPMALMIO U IPUMEHATH €€ IS HOIMOJHEHUS 3HaHWM, pelleHHs UHTEUIEKTYaJbHbIX U
HKCHEPUMEHTAIbHBIX HCCIENI0BAaTENbCKUX 3a/lad. B menom cozep:kanue ydeOHOro mpenmera «XUMMsD»
JAHHOTO YPOBHSI W3YYEHHUS OPHEHTHUPOBAHO Ha (OpMHUpPOBaHHME Yy OOYyYarOIIUMXCS MHUPOBO33PEHUYECKOM
OCHOBBI Ui MOHUMaHUsS (UIOCOPCKUX HJEH, TaKUX KakK: MaTepualbHOE €IUHCTBO HEOPTaHUYECKOTO H
OpPraHMYECKOT0 MHpa, OOYCIOBJIEHHOCTb CBOMCTB BELIECTB MX COCTAaBOM M CTPOEHHUEM, 103HABAEMOCTb
IPUPOJHBIX SBJICHUNA IMyTEM HKCHEPUMEHTAa W PEUICHUs NPOTHUBOPEUYMI MeXay HOBBIMHM (akTamMu u
TEOPETUYECKUMHU IPEANOChUIKAMH, OCO3HAHNE POJIM XMMHMHU B PEIIEHUH KOJIOTHYECKUX MPOOJIeM, a TakKe
pooIIeM cOepekeHUs SHEPTETHYECKIX PECYPCOB, CBIPbS, CO3IaHMsI HOBBIX TEXHOJIOTHI U MaTepPHAaJIOB.

B nmnnane pemeHus 3anad BOCHMTAHUS, pa3BUTHS M COLMAIM3ALMU OOYYalOIIMXCS TNPUHSATHIE
IIPOrpaMMOM 10 XMMHUH MOAXObI K OIPENEICHUIO COAEPKAHUSA U IOCTPOCHHUS NIPEAMETA TPENYCMaTPUBAIOT
(dbopMHpOBaHNE YHUBEPCAIbHBIX YUEOHBIX AECHCTBUH, MMEIOIIUX 0a30BOE 3HAUYEHUE JUISl pa3jIMYHBIX BHUJIOB
JESITEeNbHOCTH: PELIeHHUs MpoOJieM, IMOWCKa, aHalu3a M 00paboTKM HH(POPMAIUH, HEOOXOAMMBIX IS
NpUOOPETEHUS ONBITA MPAKTUYECKON U UCCIIEIOBATEIBCKON ACATEIBHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B
[IO3HAHUU XUMUHU.

B npaxTuke npenojaBaHus XMMHU KaK Ha ypOBHE OCHOBHOTO 0011iero o0pa3oBaHus, Tak U Ha ypOBHE
cpenHero o6mero oOpa3oBaHUs, MPU ONPEIEICHUU COJEP’KATENbHON XapaKTEPUCTUKH LENed H3Yy4eHUs
npeaMeTa HallpaBJICHHEM IEPBOCTEIICHHOW 3HAYMMOCTH TPAIUIMOHHO NMpHU3HAETCs (pOpMUpPOBAHUE OCHOB
XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYECKON JEATeIbHOCTH YellOBeKa U
KAaK OJHOTO W3 KOMIIOHEHTOB MHpPOBOH KyJbTypbl. C METONMYECKOM TOUKHM 3PEHMsI TaKOM NOAXOJ K
OTIpE/ICNICHUIO 1IeJIel N3YUEHHUS IIPEeIMETA SIBJISIETCS BIIOJIHE OIPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUsl IJVIABHBIMHU ILEJIIMU H3Y4eHMs npeamera «Xumus» Ha 0a30BOM
ypoBHe (10 —11 xu1.) siBASIIOTCS:

e (GOpMHpPOBAHME CHUCTEMbl XMMHYECKHUX 3HAHMM KaK Ba)KHEHIIEH COCTaBJISIONIEH €CTECTBEHHO-
HAY4YHOH KapTUHBI MUpa, B OCHOBE KOTOPOM JIeXkKaT KJIIOUEBbIE NOHATUS, (PyHIaMEHTAIbHbIE 3aKOHbI
U TEOPUM XHMMMM, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHME M IOHMMAHHE CYLIHOCTH JOCTYIHBIX
0000mIeHNT MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIICHHE C WCTOPHEW WX pa3BUTUS U
CTaHOBJICHUS;



° q)OpMI/IpOBaHI/Ie " Pa3sBUTUC HpeI[CTaBJ'IeHI/If/'I O HaY4YHBIX MCTOAAaX IMMO3HAHHA BCIICCTB U XUMHNYCCKUX
peakuui, HEOOXOAUMBIX Il NPUOOPETEHMS] YMEHUN OpPUEHTHPOBATHCSI B MHpPE BEUIECTB MU
XMMHUYECKUX SIBICHUH, UMEIOIINX MECTO B IPUPOJE, B IPAKTUUECKON U TIOBCETHEBHOM KHU3HU;

® PpPa3BUTHC YMGHI/Iﬁ A CII0OCOOO0B ACATCIIbHOCTH, CBsI3aHHBIX C Ha6JIIOI[€HI/I€M A O0BICHEHHEM
XMMHYECKOT0 3KCIIEPUMEHTA, COOIII0ICHIEM TTPaBHI OE30MIaCHOTO 0OpAIEHHS C BEIIECTBAMHU.

Hapsiny ¢ aTim, copeprkaTenbHasi XapaKTepUCTHKA [eJIel M 3a/a4 U3y4eHHs peMeTa B porpamme
10 XUMHHU YTOUHCHA U CKOPPCKTUPOBaHA B COOTBETCTBUU C HOBBIMH NPHUOPHUTCTAMU B CUCTEMC CPCIHEIO
obmiero oOpaszoBanus. CerofHs B MpEMNoJaBaHUU XUMHUHU B OOJBIICH CTENCHW OTHAETCS MPEIIOYTCHHE
NPAaKTUYECKOH KOMIIOHEHTE COAEp)KaHHs OOYYeHHUsS, OPHEHTHPOBAHHOM Ha MOJTOTOBKY BBIITYCKHHKA
001eo0pa3oBaTeIbHON  OpraHW3alliy, BIAJACIONIEr0 HE HAaO0OpOoM 3HaHWH, a (QYHKIMOHAIBHOU
rpaMOTHOCTBIO, TO €CTb cnocobamMu u YMCHUSAMU AKTUBHOI'O ITOJIYYCHUA 3HAaHUM H IMPpUMCHCHUA HX B
peaJIBHOﬁ JKU3HU I PCIICHHUA MMPAKTUYCCKUX 3aaad.

B cBs3u ¢ 3TUM npu u3ydeHuu npeamera « XMMUsS» JOMHHHUPYIOLIEe 3HAUCHHE MPHUOOPETAIOT TaKue
LeNTU U 33/1a4H, KaK:

amanTanug OOydYalolmMXCs K YCIOBUSM JIHHAMHUYHO DPAa3BHBAIOIIETOCS MHUpa, (HOpMUpOBaHHE
UHTEIUICKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K  €aM0OOpa3OBaHHIO,  COTPYIHHYECTBY,
CaMOCTOSATEIIFHOMY IPUHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX )KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C
BEILIECTBAMH U MX IPUMEHEHUEM;

dbopMUpOBaHHE y OOYYArOMIMXCS KITIOYCBBIX HABBIKOB (KIIOYCBBIX KOMIICTCHIINN), HWMEIOIINX
YHUBCPCAIbHOC 3HAUYCHUC JIA Pa3JIMYHBIX BUAOB ACATCIBbHOCTH: PCHICHUSA HpO6JI€M, IIOMCKa, aHallu3a u
00paboTku WMHPOPMAIMH, HEOOXOAMMBIX ISl NMPHOOPETEHHS OIbITa AEATEIBHOCTH, KOTOpas 3aHMMaeT
BA)XHOE MECTO B IIO3HAHWM XUMHH, a TaKXkKe JUIS OLECHKH C IO3UIMH SKOJOTHYECKOH O0e30macHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIECCOB Ha OPTaHM3M YeJI0BEKA U MPUPOIHYIO CPELy;

Pa3sBUTHUC IMO3HAaBATCJIbHBIX  HMHTCPCCOB, HHTCJUICKTYAJIbHBIX U  TBOPUYCCKHUX criocoOHoCTEN
00y4aromuxcs: CrocOOHOCTH CaMOCTOSATENBHO MPUOOpETaTh HOBBIE 3HAHMS 110 XUMHH B COOTBETCTBUU C
’KM3HEHHBIMH TIOTPEOHOCTSIMHU, UCIIOJIB30BAaTh COBPEMEHHBIE HH(POPMAIIOHHBIC TEXHOJIOTUH IS TIOUCKA U
aHaIM3a y4eOHOU ¥ HAyIHO-TIOMYJISIPHOM HH(POPMALINY XUMUYECKOTO CO/ICPIKaHMS,

dbopMUpOBaHHE W pa3BUTHE Yy OOYYAIONIUXCS aCCOIMATUBHOTO W JIOTHYECKOTO MBIILICHUS,
HaOJII0IaTeIbHOCTH, COOPaHHOCTH, aKKYpaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOMMMBI, B YaCTHOCTH, IPH
IUITAHUPOBAHHUH ¥ IPOBEICHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHHE y OOyJaromuxcs YyOexIEHHOCTH B TYMAaHHCTHYECKOW HANpPaBICHHOCTH XHMHH, e
Ba)KHOM pojin B PCIICHHUU rI100aIbHBIX HpO6JI€M paluOHAJIBHOI'0 HNPUPOJOINOJIb30BaAHUSA, ITOIMOJIHCHUA
JHEPreTUYECKUX PECYPCOB M COXPAHEHUS IPUPOTHOTO PAaBHOBECHS, OCO3HAHHSI HEOOXOIMMOCTH OEpEeKHOTO
OTHOIIEHHS K IPHUPOJE U CBOEMY 3J0pPOBbBIO, a TaKXKe MPHOOPETEHHUS OIbITa MCIOIb30BAHMS MOITYYEHHBIX
3HAHMU JUTS IPUHSATUS TPAMOTHBIX PEIICHUH B CUTYAIUAX, CBSI3aHHBIX C XUMHYECKUMHU SBJICHUSMH.

B y4yeOHoMm mutane cpemHero obmiero oOpa3oBaHUS MpeaMeT «XHUMHUs» 0a30BOrO YpOBHS BXOIUT B
COCTaB IPeIMETHOM 00s1acTh «ECTeCTBEHHO-HAYYHBIE TIPEAMETHI.

OOwiee 4ncino 4acoB, OTBEAEHHBIX JUISI M3YyYEHMs] XMMHUH, Ha 0a30BOM YpPOBHE CpelHEero oOuiero
obpasoBanmsi, cocraniser 68 yacos: B 10 kimacce — 34 yaca (1 yac B Henemo), B 11 kimacce — 34 gaca (1 gac B
HEJIENIO).



COJEP/)KAHUE OBYYEHUA
10 KJIACC

OPTAHNYECKASA XUMUA

Teoperuvyeckne 0OCHOBbI OPraHU4eCKOH XUMHHU

IIpeamer opraHu4eckol XMMHMH: €€ BO3HUKHOBEHHUE, Pa3BUTHE W 3HAYECHHUE B IIOJYYEHHUH HOBBIX
BEIIECTB M MaTepualIoB. TeopHsl CTPOEHHUs OpraHu4eckux coennHeHuii A. M. bytiepoBa, €€ OCHOBHBIE
nosiokeHus. CTpykTypHbie (pOopMyIbl OpraHMYecKHUX BeulecTB. [ 'omonorus, n3omepusi. XuMu4eckasi CBsI3b B
OpPraHUYECKUX COCTMHEHUSIX — OJJMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o kinaccuuKalMy OPraHUYECKUX BemiecTB. HoOMeHKIaTypa OpraHHYecKHX
COEMHEHUI (cUcTeMaThyecKkas) W TpUBMAJIbHBIE HA3BaHUSA BAXHEUIINX IPEICTAaBUTENEH KJIAcCOB
OpPraHUYECKUX BEUIECTB.

DKcrepuMEHTANIbHbIE METOAbl U3YYEHHS BEIIECTB M MX MPEBpAIllEHUI: 03HAKOMJICHHE C 00pa3lamu
OpPraHWYECKUX BEUIECTB U MaTepUaJlaMM Ha UX OCHOBE, MOJECIMPOBAHUE MOJIEKYJ OPTaHMYECKUX BEILECTB,
HAOJIOZCHNE M OINHKCAaHHWE JEMOHCTPALMOHHBIX OIBITOB IO IMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB TPHU
HarpeBaHuu (MIaBjaeHue, 00yrIuBaHUE U TOPEHUE).

YrieBogopoanbl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psi. MeTaH W 3TaH — NPOCTEUIIME NPEACTABUTEIN
QJIKaHOB: (PM3NYECKUE U XUMHUYECKUE CBOICTBA (peaklMM 3aMEIIeHUs U TOPEHMsI), HAXOKIECHUE B IPUPOJE,
IIOJIy4€HUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKUH psAA. OTUIEH W MPONWIEH — MNpOoCTeHIIne
MIPE/ICTABUTENH aJIKEHOB: (PU3MUECKHE U XMMHYECKHE CBOMCTBA (peakly TUAPUPOBAHMUS, TAIOT€HUPOBAHHSI,
rupaTalyy, OKUCICHUS U OJUMEPU3alli1), OJIYyYeHHE U IPUMEHEHHUE.

Anxanuensl: OyramueH-1,3 m merunOyramuen-1,3: crpoeHue, BaKHEWIINE XUMHUYECKHE CBOWCTBA
(peakuus nmonumepusaiun). [lomyueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTMYECKUN psAl. AUETWIEH — MpOCTeHIInit
IIPE/ICTaBUTENDb aJIKUHOB: COCTaB, CTPOEHUE, (PU3NUECKHE U XMMUUECKHE CBOMCTBA (peakluy TuIpUpOBaHus,
raJloreHUPOBAHUS, TUIPATALIUU, TOPEHUS), TOTYUCHHE U TPUMEHEHUE.

Apensl. beH3on: coctas, ctpoeHue, Gpru3nMUecKue U XMMUUYECKHUE CBOICTBA (PEaKuy TraJoreHUuPOBaHUs
U HUTPOBaHUS), TMOJyYeHHUE M TNpUMEHeHHe. Tonyon: cocmas, cmpoeHue, pusuyeckue u Xumuyeckue
ceoticmea (peakyuu 2an02eHUPOBAHUS U HUMPOBAHUS), NnoaydeHue u npumeHnenue. TOKCUYHOCTb apeHOB.
I'eneTndeckas CBA3b MEXKIY yIJIEBOJOPOAAMH, IPUHAIICKAIIMMH K PA3JIUYHBIM KJIACCAM.

[IpupoaHble UCTOYHUKH YTIeBOAOPOAOB. [Ipuponnslil ra3 u nomytHele HeTsHBIE Ta3bl. HeTh 1 e€
npoucxoxaenue. CrocoObl nepepaboTKku HedTU: MEeperoHka, KPEeKUHr (TEPMUYECKUH, KaTaTUTHYECKUN),
nuposm3. [IpoaykTel mepepaboTku HedTH, UX MPUMEHEHHE B IPOMBIILIICHHOCTH W B ObITY. KaMeHHBINH
YToJib U IPOJYKTHI €T0 NepepadoOTKy.

DKcrepuMeHTAIbHbIE METOAbl U3YYEHHS BEIIECTB M MX MPEBpAIllEHUI: 03HAKOMJICHHE C 00pa3lamu
lacTMacc, KaydykoB U pe3uHbl, koiuiekiuun «HedTs» u  «Yroiap», MOJAENMpPOBAHHE MOJIEKYI
YIJIEBOJOPOAOB U TaJIOr€HONPOU3BOJHBIX, IMPOBEJCHUE NPAKTUYECKOW pabOThl: MOJIyYEHHUE 3TUJIEHA U
W3yYEHHUE €r0 CBOMCTB.

PacuérHbie 3amaun.

Bbrlunicnenuss mo ypaBHEHHMIO XHMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBA HMCXOIHOTO
BEIIECTBA WJIM TMPOAYKTAa PEAKIHU IO HM3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO M3 HMCXOIHBIX
BELIECTB WM IPOAYKTOB PEAKIINH).

Kuciopoacoaep:kamme oprannyeckue coeuHeHUs

[IpenenpHble OHOATOMHBIE CHUPTBHI. METaHON W 3TAHON: CTPOEHHE, (UBNYECKUE U XHUMUYECKUE
CBOMCTBA (peaKkiuy ¢ aKTUBHBIMU METaJlJIaMU, TaJIOTeHOBOJIOPOJIaMH, TOPEHHeE), TpUMeHeHne. Bogopoaueie
CBA3U MEXJY MOJIEKYJIAMH CIIUPTOB. J[eMCTBHE METAHOJIA U ITAHOJIA HA OPTraHM3M YEJIOBEKA.




MHoroaToMHble CHUPTBHL. ODTWICHIVIMKOJIb W IJIMLIEPUH: CTPOCHUE, (U3NYECKHE U XUMHUYECKHUE
CBOWCTBa (B3aMMOJICHICTBHE CO ILEIOYHBIMH METallaMH, KadeCTBEHHas peakiMs Ha MHOTOaTOMHBIE
cnupthl). JlelicTBue Ha opranusM yesnoBeka. [IpuMeHenne rinuepuHa u TUIICHTJIUKOJISL.

@deHoM: CTpOCHUE MOJICKYJIbI, (U3NYECKHEe W XUMHUYECKHEe CBOicTBa. TOKCHYHOCTH (heHoza.
[Tpumenenue penona.

Anbnreruapl U Kemowuvi. DoOpManbAerujl, auneTanbIeruj: CTpoeHUe, (GpU3MUECKUe M XUMHUYECKUe
CBOMCTBa (PEaKIMU OKUCICHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEaKL1N), IOJIy4€HUE U IPUMEHEHUE.

OIHOOCHOBHBIE TIpeAeTIbHBIE KapOOHOBBIE KHUCIOTH. MypaBbHHAs M YKCYCHasi KHCJIOTBI: CTPOCHHUE,
¢dusnyeckue U XUMHMUYECKHE CBOMCTBa (CBOICTBa, oOLIMe i Kiacca KHUCIOT, peakuusi TepupHUKaIN),
nojrydeHue U npumenenue. CTeapuHoBasi U OJEMHOBAsI KUCIOTHI KaK MPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHUCIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, X MOIOIIEe eiicTBHE.

Crnoxable 3(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. [ 'maponm3 cioxHbIX 3¢gupoB. XKupsr
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posb KUPOB.

VYraeBoapl: COCTaB, KiIacCU(pUKAIMs YIrJIEBOAOB (MOHO-, M- W Iojucaxapuisl). Iroko3a —
NPOCTEUIINI MOHOCaxXapuJ: OCOOEHHOCTH CTPOCHHUS MOJEKYJbl, (PU3NYECKHEe W XUMHUYECKHE CBOWCTBA
(B3ammopeiicteue ¢ ruapokcuaom meau(ll), oxucieHne amMmHMadHBIM pacTBOpoM okcuma cepebdpa(l),
BOCCTAHOBJICHHE, OpOXEHHE TIJIHOKO3bl), HAaXOXJIEHUE B IpPHUpOJE, NPUMEHEHHE, OHUOJIOTMYEcKas pOJib.
dorocunTe3. PpyKTO3a KaK U30MEP TIIIOKO3bI.

Kpaxman u nemironosa kak npupoanbie noinMepsl. CTpoeHHne Kpaxmana U LeJo103bl. Puznyeckue
U XUMHUYECKHE CBOMCTBA Kpaxmaiia (THAPOJIN3, KaueCTBEHHAs! PEAaKLIMsI C HOJIOM).

DKcIepUMEHTAIbHBIE METO/IbI M3yYeHHS BEUIECTB M WX MPEBPALICHUN: MPOBEACHUE, HAOIIOICHHE U
OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAYECTBEHHBIE PEAKIIMM OJHOATOMHBIX CIIUPTOB
(oxucnenue staHosna okcuaoM Meau(ll)), MHOroaToMHBIX CHHPTOB (B3aMMOAEWUCTBUE TIJIHUIEpUHA C
ruapokcunom  wmeau(ll)), anprernnoB (OKUCIIEHME aMMHUAYHBIM pacTBOpoM okcuja cepebpa(l) wu
ruapokcuiom Menu(ll), B3aumopneicTBUE Kpaxmalia C HMOJIOM), TPOBEICHHUE MPAKTUYECKON pabOTHI:
CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTBI.

PacuérHbie 3amaun.

Bbruncnenuss mo ypaBHEHMIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJMYECTBA MCXOJIHOTO
BEIIECTBA WM IMPOAYKTa PEAKIMU IO HM3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WU MPOJYKTOB PEAKLIUN).

A3oTcozepKalue OpraHndecKue COeTMHEHNU.

AMUHOKHCIOTHI KaKk aM(OTepHbIE OpraHuYecKue coequHeHus. PU3ndeckue U XMMHUYECKUE CBOMCTBA
aMUHOKHCIIOT (Ha mpuMepe MMiKHa). bruonornyeckoe 3HaueHuE aMUHOKUCHOT. [lenTuibl.

benky kak npUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. IlepBuuHas, BTOpUYHAs M TPETUYHAs
CTPYKTypa OenKoB. XMMHUECKHE CBOHCTBAa OENKOB: TMAPOJU3, JIeHATypalusi, KaueCTBEHHbIE PEaKLUU Ha
OenKu.

DKcriepuMEHTAJIbHbIE METOJIbl M3Y4YEHMsI BELIECTB M UX IPEBpALLCHUI: HAONIOACHHE M ONUCAHHE
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHaTypalus OelKOB IPU HArpEeBaHUU, LIBETHBIE PEeaKIUU OCIIKOB.

BbicokomosiekyIsipHbIe COeHHEHHA

OCHOBHbIE MOHSATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMEp, MOJUMEDP, CTPYKTYpPHOE
3B€HO, CTENEHb I[OJIMMEPU3ALUMU, CpeOHsAs MoOJIeKysipHas Macca. OCHOBHbIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MTOJIMMEPU3ALUs U ITOJIMKOHICHCALIMSL.

DKcIepUMEHTAIbHbIE METO/Ibl U3YyUeHMsI BELIECTB U UX IPEBPALICHUN: 03HAKOMJIEHHE ¢ oOpa3lamu
MIPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KAy4yKOB.

MexnpenMeTHbIe CBS3H.

Peanuzanus MeXnpeaMETHBIX CBSi3ed IIpM  M3y4EeHUM opraHudeckod xumuu B 10 Kiacce
OCYILLIECTBIISICTCSI 4epe3 MCIIOJIb30BaHHE KaK OOIIMX eCTECTBEHHO-HAYUHBIX IOHSATUH, TaK U IOHATHUH,
ABJIAIOILNXCS CHCTEMHBIMU ISl OTAEIBHBIX IIPEJMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.



OO1u1re ecTeCTBCHHO-HAYYHbIC TIOHATHS: SBJICHUE, HAYYHBIH (DaKT, TUMOTE3a, 3aKOH, TCOPHS, aHAIIH3,
CHHTE3, KIacCU(PUKAIHS, IEPUOIUIHOCTD, HAOIIOICHHE, U3MEPEHHUE, YIKCIICPUMEHT, MOICTMPOBAHNUE.

dwusuka: MaTepus, JHEPTHsl, Macca, aTOM, dJICKTPOH, MOJICKYJIa, SHEPTeTUICCKUI YPOBCHb, BEIIECTBO,
TEJ0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, PU3NICCKUE BEIMIMHBI U CIUHUIBI UX H3MEPCHUS.

buonorus: kierka, opranu3m, ouocdepa, 0OMEH BEIIECTB B OpraHu3Me, POTOCHHTE3, OMOIOTHYCCKH
aKTUBHBIE BellecTBa (O€IKH, YTIEBOIbI, KUPBI, PEPMEHTHI).

['eorpadus: MUHEpAITBI, TOPHBIC TIOPOIBI, TTOJIE3HBIE HCKOITAEMBIC, TOTLUIUBO, PECYPCHI.

TexHomoTHs: TUIICBBIE TPOAYKTH, OCHOBBI PAallMOHAILHOTO IHTAHUS, MOIOIINE CPEICTBa,
JICKQpCTBEHHBIC U KOCMETUYECKHUE TIpenapaThl, MATEPUAIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckne 0CHOBbI XMMHH

XuMH4YeCKUd 2yIeMeHT. AToM. SImpo aTtoma, HM30TOMBI. DJIEKTPOHHAS 000JI0YKa. DHEPreTHUECKUE
YPOBHH, TIOyPOBHHU. ATOMHBIE OpOHTaIH, S-, p-, d- 3meMeHThl. OCOOCHHOCTH paclpeneICHHs dJICKTPOHOB
0 OpOUTANISIM B aTOMAaX AJIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DNEKTPOHHASI KOHPUTypaIusi aTOMOB.

[lepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumuueckux sneMeHTtoB JI. M. Menneneesa.
Cas13p nepuoanueckoro 3akona u Ilepuoauueckoi cuctembl xumuueckux anementoB Jl. . Menneneea c
COBPEMEHHOM TEOpUEH CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKUX IJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIO)KHBIX BEIIECTB IO TPYyNIaM U MEpHOAaM. 3HAYCHHUE MEePUOIUICCKOTO
3aKOHa B Pa3BUTHUU HAYKH.

Crtpoenue BemiecTBa. XUMUYeckass CBS3b. BHIIbI XHUMHUECKON CBA3M (KOBaJICHTHAs HEMOJSIpHAs U
MOJIApHAs, WOHHAs, MeTa/utndeckas). MexaHu3Mbl 00pa30BaHUS KOBAICHTHOW XUMHYECKOH CBS3H
(oOOMEHHBI W JTOHOPHO-aKUENTOPHBIN). BomoponHas cBsi3b. BalleHTHOCTh. DJIEKTPOOTPUIIATEIBHOCTD.
Crenenb okucienus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHUs. 3aKOH MOCTOSIHCTBA COCTaBa BEILECTBA.
Tunbl KPUCTAULTUYECKUX PEIIETOK. 3aBUCUMOCTH CBOMCTBA BEIIECTB OT THUIA KPUCTAUIMYECKON PEIIETKH.

[TonsiTue o qucnepcHbIX cucreMax. VICTUHHBIE U KOJUIOUIHBIE pacTBOpbl. MaccoBas 10Jisl BEIIECTBA B
pacTtBope.

Knaccudukanus Heopranuyeckux coenuHeHud. HomeHknaTypa HEOPraHMYECKHUX  BEIECTB.
['enernueckas CBSI3b HEOPTrAaHUYECKUX BEUIECTB, MPUHAJICKAINX K Pa3JIUYHBIM KJIaCCaM.

Xumuueckasi peakius. Knaccupukanuss XUMHYECKUX pEakUil B HEOPraHMYECKOW M OPraHUYEeCKOMH
XUMHUHU. 3aKOH COXPAHEHUsI MAacChl BEILIECTB, 3aKOH COXPAHEHHUS U MPEBPALLEHUS YHEPTUU IIPU XUMUYECKUX
peakLusx.

CKopoCTh peakiuy, e€ 3aBUCHMOCTh OT Pa3IM4YHbIX (akTopoB. OOpaTHMbIe peaknuu. XUMHUYECKOEe
paBHOBecue. DaKTOPHI, BIUSIOMIME HA COCTOSTHUE XUMHUYeCKOro paBHoBecus. [Tpunuun Jle [llarense.

DnexTponuTuyeckas auccoruanus. CunpHble U cinabbie 37eKTpoiauThl. Cpela BOIHBIX PacTBOPOB
BEILIECTB: KUCJasi, HEUTpalibHasA, LIEI0YHAas.

OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEepUMEHTAIBHBIE METO/bl HM3YUYEHHsS BEIIECTB M WX MPEBpAICHUN: JEMOHCTpalus Ta0JIuIl
«Ilepuoguueckas cucrema xumuueckux osaemeHTtoB JI. WM. MenaeneeBa», wu3ydeHue Mopeien
KPUCTAINIMYECKUX PEHIETOK, HAOMIOEHUE M OMNHCAHHE IEMOHCTPALMOHHBIX M Ja0OpaTOPHBIX OIBITOB
(paznoxeHue MepoKcua BoJOpoa B MPUCYTCTBUM KaTaau3aTopa, ONpeaeIeHIe CPeibl pACTBOPOB BEIIECTB
C TIOMOIIHI0 YHUBEPCATHLHOTO MHAUKATOPA, PEAKIIUA HOHHOTO OOMEHA), MPOBEICHNE MPAKTUICCKOU paOOThI
«BnusHue pa3nuyHbIx GaKTOPOB HA CKOPOCTh XMMHUECKON peaKkinmy.

PacuérHbie 3amaun.

Pacuérpl 1o ypaBHEHHSIM XMMUYECKUX PEAKLIMi, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI, PACUETHI C
KCIOJIb30BAHUEM MTOHATHS «MACCOBAsI A0JI BEUIECTBAY.



Heopranuueckasi Xumms

Hemeramnel. Ilonoxenne HemeramioB B I[lepuoandeckoil cucreMe xumudeckux siaemeHToB [ U.
MenneneeBa u 0COOECHHOCTH CTpOoeHHS aTroMoB. Dusnyeckwe CBOWCTBA HEMETAIUIOB. AJUIOTPOIHUS
HEMETAJIOB (Ha IpUMepe KUCIIOpoaa, cepbl, pochopa u yriepona).

XUMHUYECKHE CBOMCTBA BaKHEUIIMX HEMETaUIOB (TaJIOreHOB, cephl, a3oTa, (ocdopa, yriepoma u
KpEMHHUS1) U UX COSAMHEHU (OKCHIOB, KUCIOPOACOAEPKAIIMX KUCIOT, BOJOPOJAHBIX COCTMHEHUH).

[IpuMeHeHne Ba)XHEUIINX HEMETAUIOB U UX COCIUHEHUM.

Meramnsl. Ilomoxenune wmerawoB B Ilepmoandeckoil cucreme XMMHYECKux dieMeHToB [l H.
MenpeneeBa. OCOOEHHOCTH CTPOCHUS 3JEKTPOHHBIX 000J0YeKk aToMOB MeTaiioB. OOmme (usnveckue
cBoiicTBa MeTauioB. CIulaBbl METAJJIOB. DJIEKTPOXUMUYECKHUM psAJl HAIPSKEHUH METaJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAILIOB (HATPUM, Kaaul, KalbIMi, MarHui, alFOMUHUH, [IHHK,
XpOM, 3KeJIe30, ME/Ib) U UX COCAMHEHUH.

Oo6mrre ciocoObl oy4eHns MeTauIoB. [IprMeHeHe MeTayuioB B ObITY M TEXHUKE.

DKCIEPUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEUIECTB M MX MPEBPALLCHUN: HU3YYEHUE KOJUIEKLIUU
«MeTtaymbl U CIUIaBbI», OOpa3I[OB HEMETAIJIOB, PEUICHHWE HKCIEPUMEHTAIbHBIX 3ajad, HaOJIOJCHUE U
ONHMCAaHWE JIEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OIBITOB (B3aMMOJACHCTBHE THAPOKCHIA ATIOMHHHS C
pacTBOpaMu KUCIOT U LIEJI0Yel, KaYeCTBEHHbIC PEaKIIMK HAa KaTHOHBI METAJUIOB).

PacuérHbie 3amaun.

Pacuétel Macchl BemiecTBa WM 00BbEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe WU
00BEMY OJTHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, pacdéThl Macchl (00BhEMaA, KOJIMYECTBA BEUICCTBA)
MPOAYKTOB PEAKLUH, €CIIA OJHO U3 BEIIECTB UMEET MIPUMECH.

XuMue H )KU3Hb

Ponb xumuu B o0ecrieueHrun IKOJIOTUYECKOM, SHEPreTHYeCKON U MUIIEBON 0€30MacHOCTH, Pa3BUTUU
MeauIUHbL. [IoOHSITHE 0 HayYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUUYECKHUX PEAKIIUM.

[Ipeacraiaenust 00 0OMKUX HAYYHBIX MPUHIIUIIAX TPOMBIIIUICHHOTO MOTYYEHUS BAXKHEUIIINX BEIIECTB.

UYenioBek B MUpE BEUIECTB U MAaTEPHUAJIOB: BaXKHEHIIINE CTPOUTEIIbHBIE MaTepUalibl, KOHCTPYKLIUOHHBIE
Marepuaibl, KPaCKu, CTEKJIO, KEpaMHKa, MAaTepuaibl AJid 3JIEKTPOHUKH, HAHOMATEpHallbl, OPraHUYECKUE U
MUHEpaJIbHbIC YA0OPEHUSI.

XuMHusl U 30pOBbE YEJIOBEKA: IpaBUJia MCIOJIb30BAHMS JIEKAPCTBEHHBIX IpPENapaToB, MpaBUia
0€30MMacHOT0 HCIIOIH30BAHUS MPENapaToB OBITOBOM XUMUU B TOBCEITHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanmzanust MeXpeIMETHBIX CBsI3€H MpU M3ydeHHH oOIIeld M HeopraHndeckoid xumuu B 11 kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BAaHWE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W TOHSITHI,
SIBJISIFOLMXCS] CACTEMHBIMU JIJI1 OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O LIUKIIA.

OO01Iue ecTeCTBEHHO-HAYYHBIC TOHATHUSA: HAYYHBbIN (DaKT, TUIOTe3a, 3aKOH, TEOpHs, aHAIU3, CUHTES,
KJIaCCU(UKALUS, TICPUOUIHOCTD, HAOTIOICHHIE, YKCIIEPUMEHT, MOJISTTHPOBAHUE, U3MEPEHUE, SBIICHUE.

®usuka: Marepus, DSHEPrus, Macca, aroMm, JJIEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOI,
pPaZOaKTUBHOCTh, MOJIEKYJa, SHEPreTUUYECKUI ypOBEHb, BEIIECTBO, TE€NIO, 00BEM, arperaTHOe COCTOSHUE
BelIeCcTBa, (pU3NUeCKre BETUYUHBI U €AUHUIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCUCTeMa, Onocdepa, Makpo- U MUKPOIJIEMEHTHI, BATAMUHBI, OOMEH
BEILIECTB B OPraHU3MeE.

I'eorpacdus: MuHepasbl, TOPHBIE TOPOIbI, TTOJIE3HBIE HCKOMAEMbIE, TOTLIIUBO, PECYPCHI.

TexHonorus: XuUMHUYECKass MPOMBILUIEHHOCTb, METAJUIyprusi, MPOU3BOJACTBO CTPOUTEIbHBIX
MaTEPUAJIOB, CEIbCKOXO3SMCTBEHHOE MPOW3BOJICTBO, IHINEBAs IMPOMBIILICHHOCTh, (hapMareBTHIeCKas
MPOMBIIUIEHHOCTh, IPOU3BOJACTBO KOCMETHYECKHX IpPEnaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTrepuaioB, 3JEKTPOHHAs IPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



INDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHHMA I[IPOI'PAMMLBI [10 XMMHWMU HA BA30BOM
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHHUS OOYYArOMIMMHCS IMPOTPaMM
cpemHero oomero oopa3oBaHus (JIMYHOCTHBIM, METAIIPEIMETHBIM U MPEAMETHBIM). HaydHo-MeTo nn4ecKoit
OCHOBOM /I pa3pabOTKH MJIaHUPYEMBIX PE3YJIbTATOB OCBOSHUS MPOrpaMM CpPeaHETo OOIIero oopa3oBaHus
SIBJISIETCS] CACTEMHO-/I€ATEIIbHOCTHBIN MOIXO/I.

B coOTBETCTBUU C CHCTEMHO-AESATEIBHOCTHBIM IOJXOJOM B CTPYKTYpPE JMYHOCTHBIX PE3YJbTATOB
ocBoeHMs npeamera «XumMus» Ha ypoBHe COO BbIAENIEHBI CIEYIONINE COCTABISIONINE:

OCO3HAaHWE OOYyYAIONUMUCS POCCHHCKOW TPaXTAHCKOW HWICHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPEJIEICHHUIO;

HaJIM4YMe MOTUBALMU K 00yUCHUIO;

LeJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH U
HMCTOPUYECKUX TPAIUIN 0a30BOI HAYKU XMUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarolIMXcs pPyKOBOJICTBOBATHCS B CBOEH JI€ATEIHHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIIUMU IEJIOCTHON CUCTEME XMMHYECKOro 00pa3oBaHus;

HaJU4he TMPABOCO3HAHUS HKOJOTUYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh LETH M CTPOUTH
KU3HCHHBIC TIJIaHBI.

JIuaHOCTHBIE pPE3ybTaThl OCBOCHHUS IMpeaMeTa «XHMHS» IOCTUTAIOTCS B CIWHCTBE y4eOHOW H
BOCIIUTATEIbHON JEATENbHOCTH B COOTBETCTBUM C T'YMAHUCTHYECKMMHU, COLUUOKYJIbTYPHBIMHU, TYyXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSAMHU U HJI€ATTAMH POCCHICKOTO TPasKJaHCKOTO O0OIIeCTBa, MPUHSATHIMUA B OOIIIECTBE
HOpMamMH U TIpaBUJIAaMHU TIOBEJEHHUSA, CIIOCOOCTBYIOIIMMH IIPOILIECCAM CaMOIIO3HAHUS, CaMOPAa3BUTHUS M
HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH O0YYAIOIIHUXCSI.

JluuHOCTHBIE pe3ynabTaThl OCBOCHUS MpeAaMeTra «XUMHUS» OTpakaloT Cc(HOPMHUPOBAHHOCTH OMBITA
MO3HABATEIILHON U MPAKTUYECKOW AEATETbHOCTH OOYYAIOMIMXCS MO peallv3alli MPUHATHIX B OOIIecTBeE
LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:kaaHCcKOro BOCIMTAHUSA:

OCO3HaHUsl 00YYaIOIIUMHUCA CBOMX KOHCTUTYLIMOHHBIX MPaB M O0S3aHHOCTEH, YBaXKEHUS K 3aKOHY U
MIPaBONOPAJIKY;

MIPEACTABJICHUS O COIMATIBHBIX HOPMaX U MpaBUiIaX MEKIMYHOCTHBIX OTHOIIECHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM IEATEILHOCTH MPH CO3JaHUU YUYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX M MO3HABATEIbHBIX 33/1a4, BHIITOJIHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMATh M NPUHHUMATh MOTHUBBI, HAMEPEHHS, JIOTMKY M apryMEHTHl APYTUX MpHU
aHaJIM3€ Pa3IMYHbIX BUIOB YICOHOU NeATEIIEHOCTH,

2) N1aTPMOTUYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOTO OTHOUIEHUSI K UICTOPUYECKOMY U HAYYHOMY HACJIEINI0 OTE€UYECTBEHHOU XUMUU;

YBOKEHHUSI K TPOIECCY TBOpYECTBA B OOJACTH TEOPUM U MPAKTUYECKOTO TNPUMEHEHHUS] XHUMUH,
OCO3HAaHHUs TOTO, YTO JOCTHDKCHUS HAYKH €CTh pPe3yJbTaT JJIMTSIBHBIX HAOIIOJCHUHN, KPOIOTIUBHIX
AKCIIEPUMEHTAIIbHBIX MIOUCKOB, IIOCTOSIHHOTO TPYAa YUEHBIX U MPAKTHKOB;

MHTEpeca U TO3HABaTEIbHBIX MOTHBOB B TOJYYEHUU U IMOCIEAYIONIEM aHanu3e WHGOpMaluu o
MEePEAOBBIX JOCTUKEHHUAX COBPEMEHHOM OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

HPaBCTBEHHOT'O CO3HAHMS, 3TUUECKOTO TOBEICHHUS;

CHOCOOHOCTH OLIGHHWBaTh CHUTYyalluM, CBA3aHHbIE C XUMHYECKHMMH SIBICHUSIMH, U T[PUHUMATDH
OCO3HaHHBIE PEUIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTHU OLICHUBATh CBOE MOBEICHHUE U MOCTYIIKM CBOMX TOBapHILEH ¢ MO3ULUNA HPAaBCTBEHHBIX U
MIPABOBBIX HOPM M OCO3HAHHE MOCIEACTBUN ITUX MOCTYIIKOB;



4) dopmupoBaHus KyJbTYpPbl 310POBbS:

MOHMMAaHMsl IIEHHOCTEH 30pOBOTr0 M 0e30macHOro o0pasa >KU3HU, HEOOXOJIUMOCTH OTBETCTBEHHOI'O
OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

COOITIO/ICHHST TIPaBHJI OE30MACHOTO OOpAICHHUsI C BEIIECTBAMH B OBITY, IMOBCEIHEBHOW XM3HH WU B
TPYZAOBOM JESATEIBHOCTH;

MOHUMAaHMsI LEHHOCTH MpaBWJ MHIUBUAYAJIBHOTO W KOJUIEKTMBHOIO O€30MacHOrO MOBEICHMS B
CUTYaLUsX, YTPOXKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHMA TOCJIEACTBUN M HETPHITHS BPEAHBIX NMPHUBBIYEK (YMOTPEOJICHUS aKOTOJIsl, HAPKOTHKOB,
KypeHHUs);

5) TPy10BOr0 BOCIIUTAHMA:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Yy4eOHO-UCCIIEOBATEILCKOM AEATENbHOCTH, OOIIECTBEHHO
I10JIE3HOM, TBOPUECKOM U IPYIUX BUJAX JAESATEIbHOCTH;

YCTaHOBKHM Ha aKTUBHOE y4acTHE€ B PEIICHUU MPAKTUYECKHUX 3a/lad COLMAIbHON HAIpaBJIEHHOCTHU (B
paMKax CBOEro Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYCHHIO Npodecchil pa3audHOro poja, B TOM YHCIE Ha OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HaHUH 0 XUMHH;

YBa)XEHHUs K TPYLY, JTIOASAM TPyJa U pe3ysIbTaTaM TPYLOBOH I€ATENbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BbIOOpY WHAMBHUIYaJIbHOH TpaeKkTopuu oOpazoBaHus, Oynyuiei
npodeccud ¥ peaju3allid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMHHU, HHTEPECOB U IOTPEOHOCTEH 00I111ecTBa;

6) 3x0/10rMYeCcKOro BOCIUTAHUS:

HKOJIOTUYECKH 11e71eCO00Pa3HOro OTHOLIEHUS K MPHUPOJE, KAK MCTOUYHHUKY CYLIECTBOBAHMS JKU3HU Ha
3emuie;

MOHUMAaHHUS TJI00AIBHOTO XapaKTepa dKOJOTHUECKUX NMPoOIeM, BIUSAHUS SKOHOMHYECKHX IPOILIECCOB
Ha COCTOSIHME TPUPOJIHON U COLMAIIBHOMN CPEJIbL;

OCO3HaHMA HEOOXOAMMOCTH MCIIOJB30BaHMs JOCTM)KEHUM XUMMM JJIsl  pEIIeHUs BOIIPOCOB
paLMOHAIBHOTO IIPUPOAOIIOIB30BAHNUS;

AKTHUBHOTO HENPUATUSA JCHUCTBUM, INPUHOCALIMX BpPEI OKPYKAKOUIEH IPUPOJHOM Cpele, yMEeHUs
IIPOrHO3UPOBATh HEOJArONPUATHBIE HKOJOTMUYECKUE TIOCHEJCTBUS MpEeINpPUHUMAEMbIX JeHCTBUH U
IIPEeIOTBPALATh HX;

HaJIM4YUs PA3BUTOrO 3KOJOTMYECKOIO MBIIIJICHHS, dKOJOTMYECKON KYJbTYpbI, OIbITA IEATEIbHOCTH
9KOJIOTMYECKOM HaIllpaBJIEHHOCTH, YMEHUSI pyKOBOJCTBOBATHCSI MU B [103HABATEIbHONU, KOMMYHUKAaTUBHOM
Y COIMANIbHON MPAKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO POTUBOCTOSTH UICOIOTHU XeMopoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OPMHUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
OOIIECTBEHHOH MPaKTHKH;

MOHUMAaHMs CHeNM(PUKN XMMHUU KaK HayKd, OCO3HaHUS e€ poiu B (OPMHPOBAHHUU PAMOHAIBHOTO
Hay4YHOT'O MBIIIJICHHUS, CO3/IaHUM LEJIOCTHOTO IPEACTaBIECHUS 00 OKpYXKalolleM MHpEe Kak O €IMHCTBE
IPUPOJBl U YEJNOBEKa, B IMO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEM M pELIeHUH NpoOJIeM COXpaHEHUs
IIPUPOIHOTO PAaBHOBECHS;

yOexIEHHOCTH B 0COOOH 3HAYMMOCTH XUMHHM JJIi COBPEMEHHOW IMBHIM3AlMH: B €€
I'YMaHMCTUYECKON HampaBJIeHHOCTH M Ba)KHOW POJM B CO3JaHUU HOBOW 0a3bl MaTepHaIbHOW KYyJIbTYpBHI,
peleHUH TI00aIbHBIX IMPOOJIeM YCTOMUMBOrO pa3BUTHUS 4YEJIOBEYECTBA — CHIPbEBOM, 3HEPreTHUECKOM,
MUIIEBOM M HKOJIOTUYECKOH O€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, OOECIICYCHUH YCJIOBHH YCIEHIHOTO
TpYyZa U 3KOJIOTHYeCKH KOM(POPTHOH JKMU3HU KAKI0TO WieHa 00IIecTBa;

€CTECTBEHHO-HAY4YHON I'PAMOTHOCTHU: IIOHUMAaHMUS CYLIIHOCTH METOAOB IO3HAHHUSA, HUCIIOJIb3YEMBIX B
€CTECTBEHHbIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJydaeMble 3HaHMA IS aHaAlu3a U OObICHEHUS
SBJICHUM OKPYKAIOLIET0O MHUPAa W NPOUCXOJAIIMX B HEM HM3MEHEHUH, yMEHHs JenaTb OOOCHOBaHHbIE



3aKJIIOUYCHHS Ha OCHOBE HAYYHBIX (DAKTOB M HMEIONIMXCS JAHHBIX C LEJIBI0 MOIXYyYeHHS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIbHO HCIIOJIb30BaTh XMMUYECKHE 3HAHWS JUISI PEHICHUs MpodiieM B
PCAIBHBIX JKU3HCHHBIX CUTYyallUAX,

MHTEpeca K MO3HAHHIO U HCCIIEI0BATEIBCKOM A TEILHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPA30BAHUIO, K aKTHBHOMY
IMMOJIYYCHHUIO HOBBIX 3HAHUM 110 XUMHUH B COOTBETCTBHUH C JKU3HCHHBIMHU HOTp€6HOCT$[MI/I;

MHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3IMYHBIX cepax MpohecCHOHATTEHON AeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3ynbTaThl OCBOSHUS yueOHOro npeameta « Xumus» Ha yposHe COO BKITIOYAIOT:

3HAYUMBIC  JUII  (OPMUPOBAHUS  MHPOBO33PEHHUS  OOYYAIOIIMXCS  MEKIUCIUIUIMHAPHBIC
(MEeXIIpeIMeTHBIC) OOIEHAYYHBIC TIOHATHS, OTPAXKAIOIIME IICJIOCTHOCTh HAYYHOW KApTHHBI MUpA H
cnienu(UKy METOJIOB TO3HAHUS, MCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, dHEPTHs,
SIBJICHHE, MPOIECC, CUCTeMa, HAy4YHbIH (aKT, MPHUHIUI, TUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOpPH,
UCCIIeIoOBaHMEe, HAOII0ICHNE, H3MEPEHUE, SKCTICPUMEHT | JIPYTHE);

VHUBEpCAIbHBIC Yy4eOHBIC JEHCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATUBHEIC, PETYJISTUBHBIC),
obecrieunBarmue (HopMUpoBaHHE (YHKIIMOHAJIBHOH T'PAMOTHOCTH U  COIMAJIBHOH KOMIICTCHIIUU
o0yuJarouxcs;

CIIOCOOHOCTh OOYYarONIMXCs MCIOJB30BaTh OCBOSCHHBIC MEKIUCIUIUTMHAPHBIC, MHUPOBO33PECHUYCCKHE
3HAHUS U YHUBEPCAIbHBIC YICOHBIC ICHCTBUS B TIO3HABATEILHON U COIMAILHOM MTPAKTHKE.

MeramnpeaMeTHble  pe3yJbTaThl OTpaXKaroT OBJIAJICHHE YHUBEPCATbHBIMH  y4COHBIMU
M03HABATEIbHBIMH, KOMMYHHKATUBHBIMH U PETYJISTUBHBIMU JICHCTBHUSIMH.

ORyajieHne YHHBEPCAJILHBIMH YU€OHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiiCTBUSA:

CaMOCTOSTENILHO (POPMYITHPOBATH U aKTYAJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OINpEACATh LEIH JEATEIbHOCTH, 3a7aBas IapaMeTpPbl W KPUTCPHH HX JIOCTHIKCHHS, COOTHOCHTH
PE3YIBTATHI JESATSIIBHOCTH C TTOCTABIICHHBIMHU ICIISIMHU;

MCIIOJIb30BaTh MIPH OCBOCHHH 3HAHWK MPUEMBI JJOTUYECKOTO MBIINIICHHUS] — BBIICIATh XapaKTEPHBIC
NPU3HAKK TOHATUH M yCTAaHABJIMBAaTh MX B3aUMOCBS3b, UCIOJIH30BATh COOTBETCTBYIOLIME IOHSTHS IS
00BsCHEHUS OTACIBHBIX (DAKTOB U SIBJICHHUI;

BEIOMpATh OCHOBAHUS M KPUTEPHH IS KJIACCU(UKAIIMH BEIISCCTB M XUMUYCCKUX PEAKIIHIA,

YCTaHABIIMBATh IPUYNHHO-CJICICTBEHHBIC CBSI3U MKy H3y4aeMbIMU SBIICHUSIMU;

CTPOUTH JIOTUYECKHE pPACCYXJICHUs (MHIyKTUBHBIC, JCIyKTHUBHBIC, II0 AHAJIOTHUH), BBISBISTH
3aKOHOMEPHOCTH U IMPOTUBOPEUHS B pACCMATPUBACMBIX SIBICHUSX, (POPMYITMPOBATH BHIBOJBI M 3aKIIFOUCHHS;

NPUMEHSTh B IPOIECCE MMO3HAHMS, HMCIOJIb3yeMbIe B XMMHUU CHMBOJUYECKHE (3HAKOBBIC) MOJICIH,
peoOpa3OBhIBATE MOJICIBHBIC TPEICTABICHUS — XWUMHYCCKHHA 3HAK (CHMBOJ) J3JEMCHTA, XHUMHYCCKas
dbopmya, ypaBHEHHE XUMHUYECKON PEaKlUu — MPU PEUICHUH YYEOHBIX IMO3HABATECIBHBIX M MPAKTUYCCKUX
3a/1a4, MPUMEHATh HAa3BaHHBIC MOJECIbHBIC IPEACTABICHUS JUIS BBISBICHHS XapaKTEPHBIX INPHU3HAKOB
M3YYaeMbIX BEIIECTB M XUMUICCKUX PEAKITHI.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE JIeliCTBHS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYCCKHUX PEAKITHIA;

(dbopMyIHpOBaTh IETU U 33Ja4ll UCCIICIAOBAaHUS, UCIOJIb30BATh TOCTABICHHBIE U CAMOCTOSTEIHHO
c(OpMyJIHPOBaHHBIC BOIIPOCHI B KAYECTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI [T (POPMUPOBAHUS TUTIOTE3bI
IO MPOBEPKE MPABMUIBHOCTH BBICKA3bIBAEMBIX CYKICHUMH;

BJIQJICTh HABBIKAMHU CaMOCTOSITEIILHOTO TUTAHUPOBAHUS U MPOBEJICHUSI YICHUYECCKUX IKCIIEPHUMEHTOB,
COBEPIICHCTBOBaTh YMCHHS HaOJI0JaTh 3a XOJOM IIpOIlecca, CaMOCTOSITEIbHO IPOTHO3HPOBATH €T0
pe3yibTar, (QOpMyJIMpPOBaTh OOOOIIECHHS W BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH PE3yJIbTaTOB
HCCJICIOBaHUS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJICTAHHON paboTe;



NpUOOpEeTaTh OMNBIT YYEHHUYECKOH HCCIEeIOBATENILCKOW M TPOEKTHOH AEATENbHOCTH, IPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJNOB pEIICHHsS INPaKTHYECKUX 3aad,
MPUMEHEHHIO PA3JINYHBIX METO/IOB TIO3HAHUSL.

3) padora ¢ undopmanmeii:

OPHEHTHPOBATbCS B PAa3JIMYHBIX HMCTOYHHMKAX HHGOPMAIUK (HAYYHO-TIOMYJISIpHAs JIUTEPaTypa
XMMHYECKOTO COJIEpKaHUs, CIIpaBOYHBbIE MMOcoOusi, pecypchl VHTepHeTa), aHaIM3MpPOBaTh MH(OPMAIIHIO
pa3NUYHBIX BUAOB H  (GOPM  MPEACTABICHHS, KPUTUYECKH OLEHUBATh €€ JOCTOBEPHOCTh U
HETPOTUBOPEYHBOCTD;

(bOopMyIHpPOBAThH 3apPOCHl U MPUMEHATH PAa3IUYHBIE METOIbI IPU TOMCKEe W 0TOOpe MH(pOpMAaLuH,
HEOOXOAMMOM /IJIsI BBITTOJTHEHUS YUEOHBIX 3a]1a4 ONPEIEIEHHOTO TUIIA;

IpUOOPETaTh OMBIT MCHOJIb30BAHHU MH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH M Pa3IMYHBIX
MTOMCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAJIBHYIO (OpMY TpeACTaBICHUS MHPOpPMAUU (CXEMBbI, TpauKH,
JAMarpaMMsl, TaOJIHIIbI, PUCYHKH U IPYTHUE);

WCTIOJBb30BaTh HAYYHBIH SI3BIK B KayeCTBE CpEACTBA NpU paboTe ¢ XUMHYECKOW HH(OpMAIUei:
OPUMEHSTh MEXIpeAMeTHbIe ((pHU3MUecKue ¢ MaTeMaTW4yecKue) 3HAKd M CHMBOJIBL,  (HOPMYJIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCIIOJIB30BATh M PE0OPa30BHIBATH 3HAKOBO-CHMBOJIMYECKHIE CPE/ICTBA HATIISTHOCTH.

OgJaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSAMU:

3aJaBaTh BONPOCHI 10 CYIIECTBY OOCY)KZaeMoil TeMbl B XOAE JHajiora W/WIM JUCKYCCHUH,
BBICKa3bIBaTh WJEH, (OPMYIHMPOBATH CBOU MPEUIOKEHUS OTHOCUTEIHHO BBIMOJHEHUS TMPEATIOKECHHON
3a7a4u;

BBICTYIIAaTh C TIPE3CHTAllMEH  pe3yJbTaTOB  IIO3HABATENBHOW  JICSTENBHOCTH,  ITOJyYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU TIPU BBITIOJHEHUH XUMHUYECKOTO JKCIEPUMEHTA,
MPAKTUYECKON pabOoTHI 10 MCCIIEAOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, PeaH3alii Y4eOHOTO IPOEeKTa U
(OpMyITHpPOBATH BHIBOJBI IO PE3yJIbTaTaM MPOBEAEHHBIX UCCIEIOBAHHUN IyTEM COTJIACOBAHMS MO3MLUN B
X0/1e 00CyKIeH!UsI 1 0OMEeHa MHEHUSIMH.

OsJajieHne YHUBEPCAIbHBIMH PeryassTHBHBIMH 1€ CTBUAMU:

CaMOCTOSATENIFHO TUIAHMPOBATh M OCYIIECTBIISTH CBOIO MTO3HABATEIBHYIO JEATECIBHOCTD, ONPEACIss e€
[EeTU W 3aJlaud, KOHTPOJIMPOBATh M 10 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh MpPEAJIaracMblii alrOpuTM
NEeUCTBUH TPU BBINOJHEHHH YYEOHBIX M HCCIIEIOBATEILCKUX 3ajad, BbIOMpaTh HambOosee 3((EKTHBHBIN
CIOCO0 MX pelIeHUs ¢ y4ETOM MOITYICHHUSI HOBBIX 3HAHHUI O BEIIECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JEATEIBHOCTHA HAa OCHOBE CaMOAHAIM3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHndeckasi XuMus» OTpaXKaroT:

c(OPMHUPOBAHHOCTH MPEJCTABICHUNA O XHUMHUYECKON COCTABIAIONIEH €CTECTBEHHO-HAYYHOH KapTHHBI
MUpA, POJIM XUMHUH B MIO3HAHUM ABJICHUN MPUPO/IbI, B GOPMHUPOBAHUY MBIIIJICHUS U KYJIbTYPbl TUYHOCTH, €&
(YHKIMOHATBHONH TI'PaMOTHOCTH, HEOOXOIWMOW JUIsl PEUICHHs TNPAKTHYECKUX 3a7ad U SKOJIOTHYECKH
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHOM CpPEIe;

BJIAJICHUE CUCTEMOM XMMHUYECKHMX 3HAaHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE ITOHATHS
(XMMMUYECKMIl ~ 3JIEMEHT,  aToM,  DJJIEKTpOHHas  00OJOYKa  aToMa,  MOJIEKyJa,  BaJEHTHOCTb,
3JIEKTPOOTPHULIATEIBHOCT, XUMUUYECKAs! CBsI3b, CTPYKTYpHas ¢opMyna (pa3BEpHYyTas U COKpaléHHast), MOJb,
MOJISIpHAs Macca, MOJISIPHBIN 00BEM, yrIIEpOAHBIN CKeNeT, (YHKIMOHATIbHAS TPYIIA, PaguKal, U30Mepus,
M30MEpBI, TOMOJIOTUYECKAN PsJl, TOMOJIOTH, YIJIEBOJAOPOIBI, KUCIOPOJL M a30TCOAEpIKAIIME COCIUHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIDHBIE COEIMHEHUs); TEOPUU U 3aKOHbI (TeOopus
CTPOEHUs OpraHuueckux BemiectB A. M. ByTiepoBa, 3ak0H COXpaHEHUs! MacChl BELIECTB); 3aKOHOMEPHOCTH,



CUMBOJIMYECKUH S3bIK XMMHUH; MIPOBO33PEHUECKUE 3HAHNUS, JIEXKAIIUE B OCHOBE IOHUMaHMs IPUYMHHOCTH U
CHUCTEMHOCTH XMMMYECKHX SBJIEHUH, (DPaKTOJOTMUECKUE CBEJCHMS O CBOMCTBAX, COCTaBe, MOJYYEHHUU U
0€30MacHOM HCIIOJIb30BaHUH BKHEHIINX OPraHMYECKHX BEHIECTB B OBITY M NMPAKTHUECKOW NEATEIHHOCTH
YEII0BEKA;

C(OPMHUPOBAHHOCTh YMEHHUH BBISABIATH XapaKT€pPHbIC IPU3HAKU [OHATUH, YCTaHABIMBATh UX
B3alMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIINE ITOHATHS IIPU ONIMCAHUU COCTaBa, CTPOCHUS U IIPEBPALICHUN
OPraHNYeCKUX COCIUHECHUN;

c(OPMHPOBAHHOCTh YMEHHH  HCIOJB30BaTh XHMHUYECKYI0 CHMBOJIMKY JUIsl  COCTaBJICHHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOHM, COKpalIEHHOW) (OpPMys OpPraHMYECKUX BELIECTB U
YPAaBHEHUII XUMHUYECKMX PpEaKLMH, W3rOTaBIMBaTb MOJEIM MOJIEKYJ OpPraHMYECKHUX BELIECTB JUIS
WUIIOCTPALIMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS],

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh NMPHHAJICKHOCTh M3YYCHHBIX OPTaHMYECKUX BEUICCTB
M0 WX COCTAaBy W CTPOCHHIO K OMpPENeNEHHOMY KJIAacCy/TpyNIe COeAMHEHUH (YTriaeBOIOPObI, KHCIOPOI U
a30TcoJiepKalllue COEAMHEHUs, BBICOKOMOJIEKYJSIPDHbIE COEAMHEHUs), JaBaTb MM Ha3BaHUA 11O
cucremaruueckoil HoMmeHkiatype (IUPAC), a Taxxe NpUBOAUTH TpPUBMAIbHBIE HAa3BaHUS OTIEJIbHBIX
OpPTaHUYECKUX BEIIECTB (ITUJICH, MPOMIHIICH, alleTUIICH, STHIICHIJIMKOIb, TIINLIEPUH, (eHO, POopMabIeTrH/,
alleTaNbJETH], MypaBbUHAs KHUCJIOTA, YKCYCHas KHUCIIOTAa, OJICMHOBAas KUCJIOTA, CTEapUHOBAs KHUCIIOTA,
TJII0K03a, PPYKTO3a, Kpaxmal, LEeJUI0103a, MIULUH);

Cc(OPMHPOBAHHOCTh YMEHHUS ONPEACIATh BHJIBI XUMHUECKOW CBS3M B OPraHUYECKUX COCAMHEHUSX
(onuHapHBIE U KpaTHBIE);

c(OPMHPOBAHHOCTH YMEHUS IPUMEHSTD MOJIOKEHHSI TEOPUHN CTPOSHHS OPraHMYECKUX BemecTB A. M.
BbytnepoBa a1 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUS
MAaccChl BELIECTB;

c(OPMHPOBAHHOCTh yMEHHUH XapaKTepHU30BaTh COCTaB, CTPOCHUE, (UINUYECKHE U XHMHUYECKHE
CBOMCTBA TUIMYHBIX MPEICTABUTENEH Pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, ATaH, dTUJIEH,
IponuieH, aueTwieH, Oyraguen-1,3, merunOyraaueH-1,3, OeH30J, METaHOJ, 3TaHOJ, 3TUJICHIJIUKOJIb,
IJIMLEPUH, (EeHOJ, aleTaabAeru]l, MypaBbHHAas M YKCYCHas KHCJIOTHI, IJIIOKO3a, Kpaxmal, LeJI0J03a,
aMUHOYKCYCHAsl ~KHUCJIOTa), WUIIOCTPUPOBaTh TIEHETHYECKYI0 CBS3b MEXJIy HHUMHM YpPaBHEHUSIMHU
COOTBETCTBYIOLIMX XUMUYECKUX PEAKIMH C UCII0JIb30BAaHUEM CTPYKTYPHBIX (GOpMYIT;

C(OPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HCTOYHMKH YIJIEBOJOPOIAHOIO ChIpbs (HE(Th,
IPUPOJHBIH ra3, yroiib), CiocoObl X nepepaboTKH U MPAaKTUYECKOe IPUMEHEHHE TPOAYKTOB IepepadoTKi;

c(OPMHPOBAHHOCTh YMEHHU MTPOBOAUTH BBIUMCIICHUS 10 XUMUYECKUM YpaBHEHHIM (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBAa WJIM NMPOAYKTA PEAKIUH IO M3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJTHOT'O M3 MCXOJHBIX BEIIECTB WIN MPOYKTOB PEAKLIUN);

c(OPMHUPOBAHHOCTh YMEHHMH BJIZIETh CUCTEMON 3HAHUH 00 OCHOBHBIX METOAAX HAayYHOI'O MO3HAHUS,
UCTOJNB3YEeMBIX B XMMHU TpPH HM3YYCHUU BEIIECTB WM XMMUYECKHX SIBJICHUN (HaONIOIEeHWe, W3MEpEeHHe,
SKCIIEPUMEHT, MOJECIMPOBAHKE), UCIIOIb30BATh CUCTEMHbIE XUMUYECKUE 3HAHUS ISl IPUHSTHS PELLICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYaLUsX, CBS3aHHBIX C BEIIECTBAMU U UX IIPUMEHEHUEM;

c(OPMHUPOBAHHOCTh YMEHMH COOJIOJATh TpaBUJIa IOJB30BAaHUS XMMHUYECKOH IOCYAOH U
na0opaTOpHBEIM O0OpYZOBaHMEM, a TakKXe TIpaBWwia OOpamieHWss C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKLHUSMH IO BBIITOJHEHUIO J1a00PaTOPHBIX XUMUUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHMH MJIAHUPOBATh U BBINOJHATh XMUMUYECKUH 3KCIIEPUMEHT (IpeBpalleHus
OpPraHMYECKUX BELIECTB IPU HAarpeBaHUH, IOJyYEHUE JTWICHA U HU3Y4YCHHE €r0 CBOWMCTB, KaUE€CTBEHHBIC
peaKkIuu OpPraHMYeCKUX BEIIECTB, JCHATypalusi OCIKOB NPH HArpeBaHWM, I[BETHHIC PEAKIUU OCIKOB) B
COOTBETCTBHH C TpaBHJIAaMH TEXHUKHA O€30MaCHOCTH MPU OOpAIleHUH C BEIIECTBAMU M J1a0OpaTOPHBIM
000pyZ0BaHUEM, MPEJICTABIATh PE3yJbTAaThl XMMUYECKOIO SKCIEpUMEHTa B (hopMe 3alucH ypaBHEHH
COOTBETCTBYIOLIUX PeakUuil 1 (HOPMYIUPOBATh BEIBOJIbI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3MPOBATH XMMHUUYECKYI0 MH(OPMAIHIO, I10JIy4aeMyIO
U3 pa3HbIX UICTOYHUKOB (CpesicTBa MaccoBOi uH(popManuu, IHTepHET u Apyrux);



c(OpPMUPOBAHHOCTh YMEHHH COOMIOAATh MpaBHUJa SKOJIOTHUECKH IIe1ecO00pa3HOro MOBEIEHUS B
OBITY U TPYJOBOU JIEATEIBHOCTH B LESIX COXPAHEHHs CBOETO 37J0POBbsl M OKPYKAOIIEH MPUPOIHON CPEIbI,
OCO3HaBaTh ONACHOCTb BO3JCHCTBUS HA YKUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX BEILECTB,
nmoHuMasi cMbIc mokasarens [1JIK, moscHsATs Ha mpuMepax crocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX
BPEHOTO BO3JCHCTBHS HA OPTaHU3M YEJIOBEKA;

UIs O0YyYaromuXcs ¢ OrpPaHUYCHHBIMH BO3MOKHOCTSIMH 3[I0POBBSI: YMEHHE MPUMEHSATh 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX MTO3HAHUS BEUIECTB U XUMUYECKUX SIBJICHUI;

IUISL CJIETIBIX M CNA00BUAALINX OOYYaroIIUXCs: YMEHHE HCIOJIB30BATh PEIbePHO-TOUCUHYIO CUCTEMY
ob6o3nauenuii JI. bpaiins mist 3anucu xumMudeckux GopMyi.

11 KJIACC

[IpenmMeTHbIe pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHu4eckasi XuMus» OTPaXKaroT:

c(OPMUPOBAHHOCTH MPEACTABICHUI: 0 XUMUYECKOM COCTaBIISIONIEH €CTeCTBEHHO-HAyUYHOH KapTHUHBI
MUpa, POJIM XUMUHU B TIO3HAHUU SBJICHUM NPUPObI, B GOPMUPOBAHUM MBIILJIEHUS U KYJIbTYpbl JINYHOCTH, €€
(YHKIMOHATBHONH T'PaMOTHOCTH, HEOOXOIWMOW JUIsl PEUICHHs TNPAKTHYECKUX 3a7ad U IKOJIOTHYECKH
000CHOBAHHOTO OTHOIIIEHUS] K CBOEMY 3[I0POBBIO U IIPUPOJIHOM cpelie;

BJIAJICHUE CHUCTEMON XMMHUYECKHMX 3HAaHMUM, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOIINE IOHATHUS
(XMMUYECKUI 3JE€MEHT, aTOM, U30TOIl, S-, P-, d- 2JIEKTPOHHbIE OpOUTAIM aTOMOB, MOH, MOJIEKYJIA, MOJb,
MOJISIpHI:IfI O6’béM, BAJICHTHOCTDb, OJJICKTPOOTPHULIATCIBHOCTL, CTCIICHb OKHCIICHHA, XWUMHYCCKad CBA3b
(KOBaJIeHTHaH, HOHHAas1, MCTaJlNIM4YECKasd, BOI[OpOZ[HaH), KpucTtallin4cckasd peméTKa, TUIIBI XUMHWYCCKUX
peakuuii, pacTBOpP, HIIEKTPOJIUTHL, HEAIEKTPOJIUTHI, AIEKTPOJUTUUYECKAs JUCCOLMALMS, OKHUCIIUTED,
BOCCTAaHOBUTEJb, CKOPOCTh XMMHUYECKON peaKIMH, XMMHUYECKOE PAaBHOBECHE); TEOPHUH MU 3aKOHBI (TEOpHUs
3JIEKTPOJIUTUYECKON Iuccourannu, nepuoandyeckuil 3akod . M. MenzaeneeBa, 3aKOH COXpaHEHUSI MacChl
BCIICCTB, 3aKOH COXpPAaHCHHA U IMPECBPALICHHA SHCPTHU IPU XUMHUUYCCKHX peaKuHs{x), 3aKOHOMCPHOCTH,
CUMBOJIMYECKHUH S3bIK XUMHUHU, MUPOBO33PEHUECKUE 3HAHMS, JIEKAITUE B OCHOBE TOHUMAHUS IPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBIICHUH, (DaKTOIOTMYECKHE CBEIEHUS O CBOMCTBaX, COCTaBe, MOJYyYEHUH H
6€3OHaCHOM HMCIOJIb30BAHNN BAKHEHIITHX HCOPTaHNYCCKUX BCIICCTB B 6I)ITy n HpaKTquCKOfI ACATCIIBHOCTHU
YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHUUN BBISIBIATH XapaKTepHbIE MPU3HAKH MOHSATHM, YCTaHABIMBATh UX
B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIME MOHSATHUS NMPHU OMMCAHUM HEOPraHMYECKHUX BEUIECTB U UX
IIpEBpALLCHUM;

c(OPMHPOBAHHOCTh YMEHHH HCIOJIb30BATH XUMHYECKYI) CHMBOJIMKY JUIS COCTaBJICHUS (GOPMYII
BEIIECTB M YPAaBHEHUN XMMHUUYECKUX peakuui, cucreMatudyeckyto HomeHkaIatypy (IUPAC) u tpusBuanbHbie
Ha3BaHMsI OTACIBHBIX HEOPTraHMYECKUX BEIIeCTB (yrapHbIi a3, YIIeKUCIbINA ra3, aMMHaK, raiéHasi u3BecTh,
HeraméHasi U3BeCTh, IUThEBAsl CO/AA, IUPUT U IPYTHUE);

C(i)OpMI/IpOBaHHOCTB YMGHI/If/'I OIpCACIIATh BAJICHTHOCTDb U CTCIICHb OKHUCJIICHUA XUMHUYCCKUX 3JICMCHTOB
B COCIMHEHHUAX DPA3JIMYHOTO COCTaBa, BUJ XHUMHUYECKOW CBsI3M (KOBAJICHTHAs, MOHHAS, METaJTM4ecKas,
BOJIOPOJHAS) B COCOUHEHHSIX, TUI KPUCTAJUIMUECKON pEmETKH KOHKPETHOrO BellecTBa (aromHas,
MOJIEKYJISIpHAsl, HOHHAs, METAJUIMYecKas), XapaKTep Cpeapl B BOJAHBIX pacTBOpax HEOPraHUYECKUX
COCIMHECHHH;

c(OPMUPOBAHHOCTh YMEHUH YCTaHABIMBATh NPUHAIAICKHOCTh HEOPTaHWYECKUX BELIECTB IO HUX
COCTaBy K ONpENeNEHHOMY Kiaccy/Tpymre COelIWHEHUMN (IIPOCThie BEIIECTBA — METAJIbl U HEMETAaJUIbI,
OKCH/IbI, OCHOBaHUSsI, KUCIOTHI, aM()OTEPHBIE TUIPOKCHUIBI, COJIN);

c(OpPMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICH Tepuoamdeckoro 3akona J[. M. MenpeneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOLIYI0, O0ObSICHUTEIBHYIO U IPOrHOCTUYECKYIO (DyHKIINU;

cOpPMUPOBAHHOCTh YMEHMH XapaKTEepHU30BaTh JIIEKTPOHHOE CTPOCHUE AaTOMOB XHUMHUYECKUX
sanemeHToB 1-4 mnepuonoB Ilepmoanueckoit cucteMbl xumuuyeckux saemeHToB J[. M. Mengeneesa,
UCTONB3Yysl TIOHATHS «S-, P-, d-dJIEKTpOHHBIE OpOUTAINY, «IHEPreTUUYECKHE YPOBHU», OOBSICHATH



3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COCIMHEHMI M0 MEepHoJaM U rpynmnam
Ilepnonuueckoi cucremMbl XuMuieckux 3neMmeHToB /1. 1. Menpaeneena;

cOPMUPOBAHHOCTh YMCHHI XapaKTepHU30BaTh (OMUCHIBATH) OOIMME XUMHUYECKHE CBOMCTBA
HEOPraHUYECKHUX BEIIECTB Pa3JINUHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHNE TEHETHUYECKOM CBSI3H MEXKTY
HEOPraHUYECKUMH BEIIECTBAMU C MIOMOILBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIUI;

c(OPMUPOBAHHOCTh YMEHHUS KJIACCU(UIUPOBATh XUMHUYECKHE PEAKIMU 10 PA3IUYHBIM MPU3HAKAM
(4uciTy ¥ cOCTaBy pearupyroIInux BEIIeCTB, TEIIOBOMY dPPEKTy peakInu, N3MEHEHUIO CTCTICHEH OKUCIICHHUS
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTalu3aTopa);

c(OPMUPOBAHHOCTh YMEHHUH COCTABJISTh YpPaBHEHUS PEAKIUN pa3IUYHBIX THUIIOB, TIOJHBIE H
COKpalIEHHbIC YPaBHEHHs PEaKIMil MIOHHOTO OOMEHa, YUYUThIBAs YCIOBUS, IPH KOTOPBIX 3TH PEAKLUU UITYT
710 KOHIIA;

c(OPMUPOBAHHOCTh YMEHHUU TMPOBOIUTH PEAKIMH, IOATBEPKIAIONINE KAUYECTBECHHBIM COCTaB
Pa3IMYHBIX HEOPTraHWYECKUX BEIICCTB, PACIIO3HABATH OINBITHBIM MyTEM HMOHBI, MPUCYTCTBYIONINE B BOAHBIX
pacTBOpax HEOPraHMYECKUX BEILECTB;

c(OPMUPOBAHHOCTh YMEHHI PACKPBIBATh CYIIHOCTh OKHCIIMTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITHI
MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca 3THUX PeaKinii;

c(OPMUPOBAHHOCTh YMEHUN OOBIACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIUU OT Pa3IuIHbIX
(bakToOpoB; XapakTep CMENICHHsS XMMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3ACHCTBUS
(mpunnun Jle [larense);

c(OPMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMHUYCCKHE TIPOIECCHI, JIeXkKAIIUe B OCHOBE
MTPOMBIIIIJICHHOTO TIOJyYeHUsI CEPHOM KUCIIOTHI, aMMHaKa, a TakKe CPOPMUPOBAHHOCTD MPEICTABICHUI 00
OOIIMX HAYYHBIX MPUHIHUIAX U IKOJIOTUYECKUX MPOoOIeMax XUMUUYECKOTO TPOU3BOCTBA,

c(OpPMUPOBAHHOCTh YMEHUI MPOBOAUTH BBIYMCIECHUSI C MCIOJIb30BAHUEM IMOHATHS «MaccoBas JOJS
BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPU XUMHUYECKHX PEAKIMSIX, MACChl BEUICCTBA WIIU
00BEMa Tra3oB MO W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM OOBEMY OJIHOTO M3 YYAaCTBYIONIUX B
peaKiuu BEIECTB, TEIUIOBOro 3¢ (dekTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIIECTB,
MIPEBPALICHUS U COXPAHEHUS SHEPTUU;

cOPMUPOBAHHOCTh YMECHHH COOJIOJATh TpaBUjia IIOJB30BAHMS XUMHYECKOW TIOCYIOH W
nabopaTtopHbIM 000pyJOBaHHEM, a TakKe IMpaBuiIa OOpAlleHUS C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKLHUSMU MO BBITOJIHEHUIO JTA00PATOPHBIX XUMUUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHHH IUIAHUPOBATH W BBINOJHATh XMUMHUYECKUN SKCIEPUMEHT (pa3iokKeHHe
MEpOKCHAA BOAOPOAA B MPUCYTCTBUU KATAIM3aTOPa, ONPEACICHUE CPEABl PACTBOPOB BEUIECTB C MOMOILBIO
YHUBEPCATHLHOTO MHIUKATOPA, BIUSHUAC PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUUYECKOUN PEaKIMH, PEaKIIUu
MOHHOTO 0OMEHa, KaueCTBEHHbIC PeaKIuu Ha CynbdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHUS,
pelieHre YKCIEepUMEHTAIbHBIX 33/1a4 10 TeMaM «MeTaisl» 1 «HemeTanssl») B COOTBETCTBUU C TIPaBUIIaMU
TEXHUKH OC30MaCHOCTH TP OOpAICHUH C BEIIECTBAMHU M JIAOOPATOPHBIM 00OPYAOBAHHEM, MPEICTABIATH
pe3yJbTaThl XMMHUYECKOTO JKCIIEPUMEHTa B (opMe 3aliCH ypPaBHEHWH COOTBETCTBYIONIMX pEaKIHH U
(GbopMyIMpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTUYECKU aHAIU3UPOBATH XUMHUECKYI0 MH()OPMAIHIO, TOTYy4aeMYyIO
13 pa3HbIX UICTOYHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKAIUU, IHTEpHET U IpyTrux);

c(OPMUPOBAHHOCTh YMCHHM COONIOAATh TpPaBHJA SKOJIOTHYECKH IIeJIeCOO0Pa3HOro TOBEICHUS B
OBITY U TPYJOBOMU JIEATEIBHOCTH B LESIX COXPAHEHHs CBOETO 370POBbs M OKPYKAOIIEH MPUPOAHON CPEIbI,
OCO3HaBaTh OIACHOCTh BO3JECUCTBUS HA JKHUBBIC OPraHU3Mbl ONPEIEIEHHBIX BEIIECTB, MOHMMAs CMBICI
nokazatenst [IJK, mosicHATh Ha mpuMepax CrnocoObl YMEHBIIEHUS M TPEIOTBPAIICHHUS WX BPEAHOTO
BO3/JEHCTBUS HA OPTAaHU3M YEJIOBEKA;

Ui 00yYaromuXcs ¢ OrpPaHUYCHHBIMH BO3MOKHOCTSIMH 3[I0POBBSI: YMEHHE MPUMEHSATh 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX METO/1aX MTO3HAHUS BEIIECTB U XUMHUECKHUX SABIICHUII;

JUIS CTIETIBIX U CJIA0OBHUAAIIMX OOYYaIOUIMXCS: YMEHHE HCIOJIb30BaTh pPelbeHO-TOUCUHYIO CHCTEMY
o6o3nauennii JI. bpaidist i 3anmmucu XUMHYECKUX (OpMYIL.



TEMATHYECKOE INTAHUPOBAHHUE
10 KUIACC

KosmmuecTBo yacoB
HanmenoBaHmue pa3/ieioB U TeM NPOrpaMMbl DuieKTpOHHbBIE (G POBbIE)
Ne Bcero Kourpoasnbl | IIpakTHyecku
o0pa3oBaTe/bHbIE Pecypchl
e padoThbl e padoThbl
Pa3znen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMUM
IIpenmeT oprannueckoi xumun. Teopus
1.1 CTPOEHHS OpraHUYeCKuX coenHeHuil A. M. 3
byrneposa
Hroro no pazneny 3
Paznea 2. Yraesogopoasbl
2.1 [IpenenbHbIC YrIeBOAOPOABI — aJTKAHBI 2
27 HenpenenbHbie yrieBogopo/ibl: alKeHBI, 6 1
QJIKaIMEHBI, aJIKUHBI
2.3 ApomaTH4eCcKue yrieBoa0pOIbl 2
24 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOIOB U UX 3 |
nepepaboTka
Uroro no pazneny 13
Paznea 3. Kuciiopoacoaep:kamue oprannyeckue coeJMHeHUs
3.1 Cnuptel. Genon 3
39 Anpaeruasl. KapOooHoBbIe KUCTOTHL. CIIOKHBIC 7 |
3hupsI
33 YrieBoib 3 2
Uroro no pazneny 13
Pa3znen 4. A3oTconep:kaniue oprannvyeckue coeuHeHus
4.1 AMMHBL. AMUHOKHUCIIOTHI. benku 3




Hroro no pazneny

Paspen 5. BeicOKOMOJIEKY/IsIpHbIE COCAUHEHUS

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KUIACC

HaumeHoBaHue pa3ie/ioB U TeM
Ne ni/m

KoauuecTBo 4acoB

DJIeKTpOHHbIe (LM (pPOBbIE)

MpOorpamMmbl Bcero KonTposbu IpakTnyeckn
o0pa3oBaTejibHbIE PeCYpPChI
ble padoThI e padoThI
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [lepuonnueckas cuctemMa XMMHUYECKUX 3
anemenToB /1. . Menaeneera
12 Crpoenue BemniecTBa. MHOTOOOpasue 4
' BEILIECTB
1.3 XUMHUYECKUE peakiuu 6 1 1
Hroro no pazneny 13
Paznen 2. Heoprannueckasi XuMus
2.1 Mertaminl 1
2.2 HemeTannsl 1 1
)3 CBs13b HCOPTaHMYECKUX M OPTaHUYCCKHUX )
' BEIIECTB
Hroro no pazneny 17
Pazgen 3. Xumus u ;Ku3HbL
3.1 XUMHA U )KA3HDb 4
Wroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




HOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

Tema ypoka

KoauuecTBo 4acoB

Bcero

KonTpoan
HbIe
padoThI

IMpakTnue
CKHe
padoThI

JlaTa
H3yYeH
us

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchl

Hpez[MeT OpFaHquCKOﬁ XHUMMHU, eé BO3HHKHOBCHHC, Pa3BUTUC
K 3HAa4YCHUC

Teopust cTpoeHUs OpraHUYECKUX coeuHeHu A. M.
ByTtneposa, €€ OCHOBHBIE MTOJIOKEHHUS

[IpencraBnenue o kiIaccuGpUKAIUU OPraHUICCKUX BEIIECTB.
Homenknarypa (cucremarudeckasi) ¥ TpUBHAIbHBIC HA3BAHUS
OpPTraHUYECKUX BEIIECTB

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUUYECKHUH PsiJT

Mertan u 3Tan — HpOCTCfII.HHC MpeaACTaBUTCIN AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA

N | N | 0| B

OTHIIEH U IMPOIIMUJICH — HpOCTGﬁIHHC MpeaACTaBUTCIN AJIKCHOB

[ G [ -

[TpakTuueckast pabota Ne 1. «IlomyueHue stuseHa u
U3yYEHHUE €TI0 CBOWCTB»

Ankanuensl. Byranuen-1,3 u metmnOyranuen-1,3.
[losnydyeHne CHHTETUYECKOTO KayuyyKa U pe3UHbI

10

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHICCKHIA
pAn. ALleTUIICH — MPOCTEHIITNI NIPEICTAaBUTEIb aTKMHOB

11

Breraucnenus mo YPpaBHCHHUIO XUMHYECKOU pCaKnuu

12

ApeHbl: 6eH30J1 U TOJIyoJI. TOKCHYHOCTH apEHOB

13

TI'enermueckas cBA3b YIJI€BOAOPOA0B, IPUHAMJICKAININX K
Pa3IMIHBIM KJ1acCaM

14

[TpupoaHbIe HCTOUHUKH YTIEBOIOPOAOB: IPUPOAHBIM ra3 u
NOMyTHBIE HEPTAHBIC Ta3bl, HE()Th U MPOAYKTHI €€




nepepadoTKu

HpI/IpO,I[HBIe HCTOYHHUKHU YTIJICBOAOPOAOB: HpI/IpO,I[HHﬁ raz u

15 | nomyrtHble HeTAHBIE Ta3bl, HEPTHh U MPOIYKTHI €€
nepepaboTKu

16 | KontponbpHas pabota 1o pazzaeny «YTIeBOJA0POIbD»

17 [IpenenbHbIe OTHOATOMHBIE CIIUPTHI: METAHOJ U ATAHOJ.
Bonopoanas cBs3b

18 | MHoroaToMHbI€ CIIUPTHI: ITUICHTIUKONb U TTUIEPUH

19 @DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3UYECKHE U XUMUYECKHE
CBOMCTBA, IPUMEHEHNE

20 | Anpneruasl: GopManbACTU U alleTAIbACTH . AIICTOH

71 OnHOOCHOBHBIE MpeieNbHbIE KAPOOHOBBIE KUCIOTHI:
MypaBbUHAS U YKCYCHAas

” [TpakTiueckas paborta Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM
KHUCITIOTBD»

” CreapuHOBas U OJIEMHOBAsI KUCIIOTHI, KaK IIPEICTaBUTEIH
BBICHINX KapOOHOBBIX KHCIOT

24 Mpbuia Kak coJid BbICIIMX KapOOHOBBIX KMCIIOT, UX MOIOLIIEE
JIEUCTBUE

25 CrnosxHble 3(Upbl KaK MPOU3BOIHbIE KAPOOHOBBIX KUCIIOT.
['unponu3 cnoxHbIX 3(UPOB

26 | Kupsl: ruapon3, IpUMEHEHHE, OMOJIOTHYECKAast POITh )KUPOB

27 VYrneBoasl: cocTa, kiaccudukanus. Baxxueitmme
IpeJICTaBUTEIIN: TJII0K03a, PpyKTO3a, caxapo3a

28 | Kpaxmai u 1eiuitono3a Kak NpupogHbIe TOJIUMEPHI
KonTponbhas pabota no pazaeny «Kucnopoaconepxariue

29 | opranuueckue coequHeHus»/ Beepoccuiickas mpoBepoyuHas
pabora

30 | OOwas xapakTepuCTUKa a30TCOAEPKAIINX OPTaHUYECKUX




coeauHenuii / Beepoccwuiickas mpoBepodHasi padboTa

31 AMUHEBL: METWJIAMUH U aHWJINH

AMUHOKHUCIIOTHI KaK aM(pOTEepHbIE OPraHUYECKUE
32 | coenuHenwus, ux ounoaornueckoe sHadenue. [lentuapl. benku
KaK MIPUPOJIHBIE BEICOKOMOJIEKYIISIPHBIC COCIMHEHUS

33 OCHOBHBIE TTOHSITUS XUMHUHU BBICOKOMOJICKYJISIPHBIX

COEIUHEHUN

34 OCHOBHBIE MCTOAbI CUHTC3a BBICOKOMOJICKYJISIPHBIX

COCJIMHECHMI. HHaCTMaCCBI, Kay4yKH, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KVIACC

Ne

Tema ypoka

KoaunuyecTBo 4acoB

KonTpoa
Bceero bHbIE
padoThI

IMpakTnue
CKHe
padoThI

JlaTa
U3ydeHus

DJIeKTPOHHbIE
nugposbie
o0pa3zoBaTejibHbIE

pecypchl

XUMUYECKUH 2NIEMEHT. ATOM. DIIEKTPOHHAS
KOH(UTypalus aTOMOB

[Iepnonnueckuii 3akoH u Ilepuonnueckas cucrema
xuMHuueckux sneMeHToB . . MenpaeneeBa, ux CBs3b C
COBPEMEHHOI T€OpUEN CTPOCHMSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX
AJIEMEHTOB U UX COCIMHEHUH 10 TPYINaM U MEPUOIAM.
3HaveHHE MEPUOANUECKOT0 3aKOHA U CUCTEMBI
xumudeckux 3semeHToB J[.1. MeHienieeBa B pa3BUTUH
HayKu

Crpoenue BeniecTBa. XMMUYECKasi CBS3b, €€ BUJIBL;
MEXaHU3MbI 06pa3013aH1/1$1 KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

BanentHoctb. DnekTpooTpuniarenbHOCTh. CTeneHb
OKHCJIeHUs. BemniecTBa MOJIEKYISIpPHOTO U
HEMOJICKYJIIPHOTO CTPOCHUS

[TonsiTue o nucnepcHbix cucteMax. cTUHHBIE U
KOJUIOMHBIE pacTBOPbI. MaccoBas J10J151 BEILIECTBA B
pactBope

Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX
coenuHeHuil. ['eHeTHYecKas CBSA3b HEOPraHMIECKUX
BEIIECTB, Pa3IMYHBIX KJIACCOB

Knaccudukanus XuMHUUECKUX peakluii B HEOPraHUUECKOH
U OPTaHUYECKOM XUMUH. 3aKOH COXPAHEHUS MacChl
BEIIECTB; 3aKOH COXPAaHEHUS U MPEBPAILIEHUS YHEPTUH ITPU




XUMHYCCKUX PCAKIUAX

Cxkopoctb peakiuu. O6paTuMble peakiuu. XUMHUIECKOe

? paBHOBECHE

10 [IpakTudeckas padora Ne 1. «BiausHue pa3IuvHbBIX
(haKTOpPOB Ha CKOPOCTh XMMUYECKON PEaKITUM)»
DnekTponuTrueckas auccounarnus. [lonstue o

1 BoZlopoaHOM Tiokazatene (pH) pactBopa. Peakuuu nonuoro
obmena. ['uapoan3 opraHuyecKuX U HEOPraHUYECKUX
BEIIESCTB

12 OKUCIUTENbHO-BOCCTAaHOBUTENbHBIC peakiuu. [lonarue 06
ANEKTPOJIU3€E PacILUIaBOB U PACTBOPOB COJIEN

13 Kontponbnas padota no paszneny «TeopeTndeckue OCHOBBI
XUMUW
Mertannel, ux nonoxenue B Ilepuoanueckoit cucreme

14 xuMHudeckux saeMeHToB JI. . MenaeneeBa 1 0COOCHHOCTH
ctpoeHust arToMoB. O01Me Ppu3nyecKkre CBOMCTBA METAIIIIOB

15 CnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH psiJl HAIPSKEHUM
METaJII0B

16 XUMHYECKHE CBOMCTBA BaKHENILINX METAIOB (HATpHil,
KaJIMi, KaJbIMi, MarHU, aJIOMUHANA ) U KX COSTUHCHUIN

17 XUMHUYECKHE CBOMCTBA XPOMA, MEJTA U UX COCTTUHEHU I

18 XHUMHUYECKHE CBOMCTBA IIUHKA, JKEJIC3a U UX COCTUHCHHI

19 [IpakTuyeckas pabora Ne 2. "Pemenne
HKCIIEPUMEHTAIIbHBIX 3a/a4 110 Teme «MeTamibi»"
Hewmeramnsl, ux nonoxenue B [leprnoandeckoit cucreme

20 xuMHudeckux saeMeHToB JI. 1. MenaeneeBa 1 0COOCHHOCTH
CTPOEHUS AaTOMOB
®du3nyecKre CBOMCTBAa HEMETAIIOB. AJIJTIOTPOIHS

21 HEMeTaJUIoB (Ha IpuUMepe Kucaopoaa, cepsl, pochopa u

yriaepona)




22 XUMHUYECKUE CBOKCTBA TaJIOTEHOB, CEPHI U UX COEAUHEHUI 1

23 XHUMHYECKUEe CBOMCTBA a30Ta, (ochopa U UX COCTUHCHHM 1

24 XHUMHYECKUE CBOMCTBA YIiIepoaa, KpEMHUS U UX |
COCIMHEHUN

25 [IpumeHeHne BaX)HEUIINX HEMETAIUIOB U UX COCITMHEHUI 1
O06o00611eHre U cucTeMaTu3allus 3HaHU| TI0 TeMe

26 «Hewmetamibny. BerunciaeHus no ypaBHEHUSIM XUMHUECKUX 1
peakuuii U TEePMOXHUMHYECKUE PACUETHI

7 [IpakTuyeckast padora Ne 3. «Pemenne |
HKCIIEPUMEHTANIbHBIX 3a/1a4 110 Teme "Hemeramsr'"»

)3 KonTpomnpHas pabora mo Temam «MeTallibDy | |
«Hemeramibny

29 Heopranunueckue u opranndeckue KUCIOThl. 1
Heopranunueckue u oprannueckiue OCHOBaHUS
AMoTepHbIe HEOpraHUYECKHE U OPraHUYECKUe

30 coelMHEeHMs. [ eHeTnyeckas CBsi3b HEOPraHMUECKUX U 1
OpraHUYECKUX BEUIECTB
Ponb xumun B o6ecrieueHuu 3K0IOTHIECKOMH,

31 SHEPreTUYeCKON U MUILEBOI 0€30MacHOCTH, Pa3BUTHH 1
MEJULIUHBI

1 [IpencraBnenust 00 0OMKX HAYYHBIX MPHHIIATIAX 1
MIPOMBILUIEHHOTO MOJIYYEHHUs BaXKHEUIIINX BELIECTB

33 UYennoBek B MUpPE BEIIECTB U MAaTEPHATIOB 1

34 XuMUS 1 3J0pOBbE YEJIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI IS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET



