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MHNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMma 1o XMMUHM Ha YpPOBEHb CpeaHero oOmero oOpa3oBaHus JUis
oOyyaromuxcst 10-11-x kmaccoe MAOY «COI n. PackoBo» pazpaboTrana B COOTBETCTBHH C
TpeOOBAHUSIMU:

o @enepanbHoro 3axkoHa ot 29.12.2012 Ne 273-®3 « 006 obOpazoBanuu B Poccuiickoit
denepanun»;

e npukaza Munnpocsemenus ot 17 masg 2012 r. Ne 413c HU3MEHEHUSIMH, BHECEHHBIMU
npukKazaMu MuHHCTEpcTBa 00pa3oBaHusl W Hayku Poccuiickoit ®Denepanmu ot 29 aexadps
2014 r. Ne1645, ot 31 nexabpst 2015 1. Nel578, ot 29 utons 2017 r. Ne613, ot 24 centsadops
2020 1. Ne 519, or 11 mexabps 2020 r. Ne712, ot 12 aBrycra 2022 1. Ne 732, «O06
YTBEPXKICHUU (eepaIbHOTO TOCYAAPCTBEHHOTO 0O0pa30BATENBHOTO CTaHAApPTa CPEIHEro
o0mero oopazoBaHus»;

e mpuka3za MunnpocBemenuss or 18.05.2023 Ne 371 «O6 yrBepxkieHuu denepanbHOM
00pa3oBaTeNbHON IPOrpaMMBbl CPETHEr0 00LIero 00pa3oBaHuUsm»;

o npukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O06 yrBepxknenuu [lopsnka opranuzanuu
U OCYILIECTBICHHsS OOpa30BaTEIbHOM JESITEIbHOCTH IO OCHOBHBIM 0011€00pa30BaTeIbHBIM
nporpaMMamM — 00pa3oBaTeNbHBIM MIPOrpaMMaM HadyalbHOTO OOIIEro, OCHOBHOTO OOIIEro U
cpeaHero oo1ero oopazoBaHus;

e y4eOHOrO IUIaHa CPEHEro o01ero o0pa3oBaHus;

o (denepanbHOi paboueil mporpaMmbl IO y4eOHOMY MpeAMETY «XUMUSY;

o Konnenuuu npenopaBanus yueOHOro mpeamera «XuMus» B 00pa3oBaTeNIbHbIX OpraHU3alMsIX
Poccuiickoit ®enepaunu, peaau3yloIIUX OCHOBHbIE 00pa3oBaTelbHbIE MPOTPAMMBI, U
OCHOBHBIX NoJoXeHuil «CTpareruu pas3Butus BocnuTaHus B Poccuiickoit ®exepanuu Ha
nepuon 1o 2025 rona» (Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.);

e ITonoxenus «O pabouux mporpammax y4eOHBIX IPEIMETOB, KypcoB (B TOM 4HCIE KYpCOB
BHEYPOUHO NesATENbHOCTH), yueOHbIx Moayneid MAOY «COIII n. PackoBoy.

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITIPEAMETA «XUMU S »

XuMuyeckoe 00pa3oBaHuE, TIOJy4aeMOE€ BBIYCKHUKaMU  001Ie00pa3oBaTeabHON
OpraHM3alluM, SIBISIETCA HEOTheMJIEeMOW YacThlo HX oOpa3oBaHHOCTH. OHO  CIYXKHT
3aBEPIIAOIIUM 3TAllOM pEATM3allMd Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KIIIOUYEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOW CHCTEME XHUMHUYECKOro o00pa3oBaHHsA. OTH LIEHHOCTHU
KacaloTCs TO3HAHUS 3aKOHOB IMPHPOJBI, (hOPMHPOBAHUS MHUPOBO33PECHUS U OOIIEH KYIbTYPHI
YeNOBeKa, a TakKe OHKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
NpUPOAHON cpefie. Peanu3yercss XumMudeckoe o0pa3oBaHue O0YyJaIONUXCsl Ha YPOBHE CPETHETO
obmiero oOpazoBaHUs CpeICcTBaMH y4eOHOro mpenMera «XuMUs», COJAEpKaHUE M TOCTPOCHHE
KOTOpPOTO OMpEJEICHbl B TpOrpaMMe MO XUMHH C YYETOM CHelu(DUKU HAyKd XUMHUH, €
3HAYCHHS B IMO3HAHUU MIPHUPOJIBI U B MAaTePUATBHOMN JKU3HU OOIIECTBA, a TAKXKE C YIETOM OOIIHMX
Heseld ¥ MPUHIUIOB, XapaKTEePU3YIONUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHET0 OOIIero
obpazoBanus B Poccuiickoit deneparun.

XuMHUSL KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTpPaeT 0coOYI0 pojib B COBPEMEHHOM
[IMBUJIM3AIMN, B CO3/IaHWU HOBOW 0a3bl MaTepHaibHOW KyabTypbl. OHAa BHOCHUT CBOW BKJIA]l B
dbopMupoBaHUE PallMOHATEHOTO HAYYHOTO MBIIUICHUS, B CO3aHHUE 1[EJI0CTHOTO MPECTaBICHUS
00 OKpy)XarollleM MUpPE KaK O €JUHCTBE IMPUPOJIbI U YelloBeKa, KOTOpoe GopMUPYETCsl B XUMUU
Ha OCHOBE MOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIEr0 MUpPa, OCO3HAHUS B3aMMOCBSI3U
MEXJ1y CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMU OOJIACTSIMHU PUMEHEHUSI.

TecHO B3aUMOJEUCTBYS C JPYTUMH €CTECTBEHHBIMH HAyKaMH, XHMHS CTala
HEOTHEMJIEMON YacThi0 MHUPOBOM KYJIbTYphl, HEOOXOAMMBIM YCIOBHEM YCIEHIHOIO Tpyda Hu
KHU3HU Kaxaoro wieHa obmectBa. CoBpeMeHHas XUMUSl KaK HayKa CcO3uJaTesbHas, KaKk Hayka
BBICOKHX TEXHOJIOTHH HAIpaBJICHA HA pelleHHe TI00aNbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHUS



YEeJIOBEUECTBA — CBHIPhEBOM, JHEPIEeTHYECKOM, MHUIIEBOM, AIKOJIOTHYECKON O€30MacHOCTH U
OXpaHbI 3JJOPOBbS.

B cooTBercTBHMM ¢ OOIMMHU MHEIIMH W TMPUHIMIIAMH CPEIHETO 00Imero oOpa3oBaHMs
comep:kanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb N3YUEHUS) OPHEHTHPOBAHO
OPEUMYILECTBEHHO Ha OOUIEKYIbTYPHYIO MOJITOTOBKY OOYYaIOUIUXCs, HEOOXOAUMYIO UM JUIsS
BBIPAOOTKM MHUPOBO33PEHYECKUX OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHUS B JKU3Hb COLMYMA,
NPOAOJKEHUST 00pa30BaHUsI B Pa3IUUYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocTaBnsomuMu  npeaMera «XuMus» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas
xumusi» U «OO011as U HeopraHUYecKass XUMHUA», OCHOBHBIM KOMIIOHEHTOM CO/IEP>KaHUSI KOTOPBIX
SIBIISIIOTCS. OCHOBBEI 0230BOM HAYKH: CHCTEMA 3HAHHM 110 HEOPTaHMYECKON XMUMHHU (C BKIIOYCHHEM
3HaHUHA M3 OOIICH XMMHUHU) U OpraHuYecKod XuMuu. GOpMHpPOBAHHE JAHHOW CHUCTEMbI 3HAHUU
OpU M3YYEHUH NpeaMeTa 00eCHeuyrMBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB HAa OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUH XUMUHU.

Crpykrypa comepkanus KypcoB — «Opranmdeckas xumusi» u «O01mas 1 HeopraHudeckas
XuMus» chopMHUpOBaHa B MporpaMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MOJIX0Ja K M3YYCHHIO
y4eOHOTO MaTepualia M OOYCIIOBJIEHA HCTOPHUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHHWK Ha
ONpEIEICHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOW XHMHHM BELIECTBa
paccMaTpuBarOTCA Ha YPOBHE KIJIACCUYECKOW TEOPUU CTPOEHUS OpPraHMYeCKMX COEIMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U DJIEKTPOHHBIX MPEICTABICHUW O CTPOEHUU BEIIECTB.
Ceenennsi 00 M3ydaeMbIX B Kypce BEIIECTBAX MAIOTCS B PAa3BUTHU — OT YIJIEBOJOPOJIOB [0
CIIOKHBIX OHOJIOTUYECKH aKTUBHBIX COE€OUHEHUH. B Kypce opraHnMueckod XUMHH IOTY4aroT
pa3BuTHE CPOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHHWs TEpBOHAYAIbHBIC
NPECTaBICHUS O XUMUYECKOW CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOICTB BEILECTB OT UX CTPOCHHS], O XUMHUYECKON PEAKIUH.

[Ton HOBBIM YIIIOM 3peHHS B TpeaMere «XuMus» 0a30BOr0 YpPOBHS paccMaTpHBaeTCS
U3YYEHHBII Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUsl TEOPETHMUECKUH MaTepuan u
dakTonoruyeckue CBEACHUS O BEIIECTBAX W XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mmast 1 HeopraHUYeckas XUMHs» OOydJaroLUIMMCs MPEJOCTaBISAETCSI BO3MOKHOCTh OCO3HATh
3HAYeHUE NEePUOJMUYECKOro 3aKOHAa € OOIIETEOPEeTUYECKMX M METOAOJOIMYECKHX IMO3MILHUH,
riy0Xe MOHATh HCTOPUYECKOE H3MEHeHHe (YHKIMH 3TOro 3aKkoHa — OT 00oOmaromeit 1o
OOBSICHAIOIEH U TPOrHO3UPYIOILEH.

Enunas cucrema 3HaHWN O BaKHEWINMX BEUIECTBAX, UX COCTaBE, CTPOECHUM, CBOWMCTBAX U
NPUMEHEHUH, a TAKXKE 0 XUMUYECKUX PEAKIUAX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUs
nomnonHsieTcss B Kypcax 10 wm 11 KimaccoB »aieMeHTaMU  COJEpKaHUsl, HWMEIOIUMU
KYIbTYPOJIOTHYECKUH M TIPUKIAJAHON XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TMOHUMAaHHIO
B3aMMOCBSI3M XHMHUU C JPYTUMH HayKaMH, DPAacKpbIBalOT €¢ poJib B II03HABaTEIbHOM U
NPAaKTHYECKON JEsITeNbHOCTH YeNOBEKa, CIIOCOOCTBYIOT BOCIHMTAHUIO YBAXKEHUS K MPOIECCY
TBOpPYECTBA B 00JIACTH TEOPUU M MPAKTHUUECKUX MPHIOKEHUNW XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYMUMBIX MPOOJIeMax, CBA3aHHBIX C XHUMHEH,
KPUTUYECKH OCMBICIIUBATh MH(OPMAIIMIO U TIPUMEHSTh €€ ISl TOTMOTHEHUSI 3HAHUU, PEIIeHUs
MHTEJIEKTYaJIbHbIX M 3KCIEPUMEHTAJIbHBIX HCCIEIOBAaTENbCKUX 3anau.B 1enom copepkanue
yueOHoro npeamera «XUMUs» JaHHOTO YPOBHS M3YYE€HUS OPUEHTHUPOBAHO HA (POPMHUPOBAHUE Y
o0yJaronmxcss MUPOBO33PEHYECKON OCHOBBI JJIsi TOHMMAaHUS (UITOCO(MCKUX HACH, TaKUX Kak:
MaTepualbHOE €IMHCTBO HEOPTaHUYECKOTO0 U OPraHUYeCKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, TO3HABAEMOCTbh IPUPOAHBIX SIBICHUI MyTEM SKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUMH MEXIy HOBBIMU (DaKTaMM U TEOPETUYECKMMHU MPEANOChUIKAMH,
OCO3HAHME POJM XMMHUHU B PEIICHUHU SKOJIOTUYECKUX IMPoOseM, a Takke MpolieM cOepexeHus
SHEPIreTUYECKUX PECYPCOB, ChIPbS, CO3aHUS HOBBIX TEXHOJIOTHI U MaTepHaoB.

B mmane pemeHus 3amad  BOCMUTAHUS, Pa3BUTHUS M COIMAIM3ANUUA OOYYaIOIIUXCS
OPUHATBIE MPOTPAaMMON IO XUMHHU MOAXOJbl K OMNPENETCHUI0 COJAEPKAHUS W IOCTPOCHUS
npeaMeTa npeaycMaTpuBaioT (pOpMHpOBAaHME YHHBEPCAIbHBIX Y4EOHBIX AECWCTBUN, MMEIOLINX
0a30Boe 3HaUEHUE IS PA3NIUYHBIX BUIOB JACSITEILHOCTU: pElIeHUs MpobiieM, TOUCKa, aHalu3a U



00paboTkn wWHGOPMAIMK, HEOOXOAUMBIX [JI1 TPHOOPETEHHS OIbITa MPAKTUYECKONH W
UCCIIeI0BATENHCKON NeATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MIO3HAHUU XUMUHU.

B mpakTuke npenojaBaHus XUMUU KaK Ha YPOBHE OCHOBHOI'O 00111ero o0pa3oBaHusl, Tak U
Ha ypOBHE cpenHero ooOmero oOpa3oBaHMs, NpPU ONPEACICHUHM  COAEPIKATeIbHON
XapaKTepUCTHKHU LeJel U3ydeHus MpeaMeTa HalpaBIeHHEM I[EePBOCTENEHHONW 3HAYUMOCTH
TPAJUIMOHHO TPH3HACTCS (OPMHPOBAHWE OCHOB XHMHYECKOM Hayku Kak o0jactu
COBPEMEHHOT'0 €CTECTBO3HAHUS, MNPAKTHUYECKOH MAEATEeIbHOCTH 4YeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHUpPOBOM KyinbTypbl. C METOAMYECKONW TOYKM 3pEHUS TaKOM IOAXOI K
OTIpe/ICNICHUIO 1IeJIel N3YyUeHUs IPeMETa ABIIIETCS BIIOJIHE ONPABIAHHBIM.

HEJIN U 3AJAYN NU3YYEHUA YYEBHOI'O ITPEAMETA «XUMUSA»

CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMH IIEJIIMU HU3Y4YeHHs IpeaMmeTa «XHUMHS» Ha
6a3oBoM ypoBHe (10 =11 xJ1.) sIBASIOTCS:

e (QopmHupoBaHWE CHCTEMbl XHMHYECKUX 3HAHMH Kak BaKHEUIIEH COCTABIISAIONIECH
€CTECTBEHHO-HAYYHON KapTHHBI MHUpPA, B OCHOBE KOTOPOH JieXkaT KIIIOYEBbIC MOHSITHS,
(GyHIaMEHTaJIbHbIE 3aKOHbl M TEOPUM XUMHMM, OCBOCHME SI3bIKa HAayKH, YCBOECHUE U
MOHUMAaHUE CYIIHOCTH JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOIO Xapakrepa,
03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBIICHUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX MO3HAHUS BELIECTB U
XUMHUYECKUX PEaKInil, HEOOXOIUMBIX JUIsl PUOOpPETEHNS YMEHUN OPUEHTHUPOBATHCS B
MUPE BEIIECTB U XUMUYECKHX SIBJICHUN, UMEIOIINX MECTO B IPUPOJIC, B MPAKTUYECKON U
MMOBCEIHCBHOM KHU3HMU;

e pa3BUTHE YMEHHUH U CIOCOOOB [IEATEIbHOCTH, CBSI3aHHBIX C HAONIOJIGHUEM U
OOBSCHEHHEM XUMHYECKOTO SKCIIEPUMEHTa, COONIOIEHHeM TpaBmwil 0e301acHOro
oOpallieHus ¢ BeIEeCTBAMHU.

Hapsiny ¢ atum, copepxaTenbHas XapakTepUCTHKa LElNed U 3a1a4 U3Y4EeHUs MpeaMeTa B
OporpaMme 1Mo XMMHHM YTOUYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH IPUOPUTETAMHU
B CHCTEME cpenHero ooOmiero ooOpazoBanusa. CerogHss B MPENOJaBaHUM XUMUU B OOJbIICH
CTENIEHH OTAACTCS MpPENNOYTeHHE MPAKTUUYECKOM KOMIIOHEHTE CoJlepKaHui OOydeHwHs,
OpPUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa30BaTeIbHON  OpraHU3alllu,
BJIAJICIOIIEro He HAaOOpOM 3HaHUil, a (YHKIMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CHocoOaMu U
YMEHUSIMU aKTUBHOTO TOJYYEHHUs 3HAHUM M TMPUMEHEHHUS UX B PEATbHOM JKU3HU JIJISl PEIICHUS
MPaKTHYECKUX 3a7au.

B cBs3u ¢ 3TUM npu u3ydeHHMH TMpeaMera «XHUMHA» JIOMUHUpYIOLIee 3HAueHHE
npuOOpETAIOT TaKUE 1T U 3a/1a4H, KaK:

ajgantanus  oOy4aloIIMXCS K  YCJIOBUSIM  JUHAMHUYHO  pa3BUBAIOLIETOCS  MHpa,
dbopMuUpOBaHHE UWHTEIUIEKTYyalbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K CcamMo0oOpa3oBaHUIO,
COTPYJHHYECTBY, CAMOCTOATEILHOMY TIPUHATHIO TPAMOTHBIX pPEHICHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BEUIECTBAMHU U UX IPUMEHEHUEM;

dbopMupoBaHue y OOydYaroIIUMXCsl KIIOYEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHIUI),
UMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE JJISi PA3IMYHBIX BUJOB JIEATEIBHOCTH: PEIICHUs MPOOIeM,
MOWCKa, aHaim3a W o00paboTku wWH(OpMaNUU, HEOOXOJUMBIX JUISI TMPHOOPETEHUS OIbITA
JeATEeIbHOCTH, KOTOpasi 3aHUMAET BAXKHOE MECTO B MO3HAHUU XMMHH, a TAKXKE JUISl OLIEHKHU C
HO3UIMNA 3KOJOTHYECKON 0€30MacHOCTH XapaKTepa BIUSHUS BELIECTB U XUMUYECKHUX MPOIECCOB
Ha OpPraHu3M 4eJIOBEKA U MPUPOIHYIO CPENLY;

pa3BUTHE MO3HABATENIBHBIX MHTEPECOB, MHTEIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEM
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO NpUOOpEeTaTh HOBBIC 3HAHHUA [0 XUMHU B
COOTBETCTBUH C KH3HECHHBIMU MOTPEOHOCTSMH, HCIIOIH30BATh COBPEMEHHbIE WH(OPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl IOUCKA U aHaju3a y4eOHOM M HaydHO-MOMY/IsIpHON MH(GOpMallii XUMUYECKOTO
CoJIepKaHus;

dbopMupoBaHUe U pa3BUTHE Y 00YJAIONMIUXCS ACCOMMATUBHOTO U JIOTUYECKOTO MBIIUICHUS,
HAOJIFOTaTETbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOpPhIe OCOOCHHO HEOOXOAWMBI, B
YaCTHOCTH, MNpU  IUIAHUPOBAHUUM M TPOBEIACHUM  XUMHUYECKOTO  IKCIIEPUMEHTA;



BOCIIMUTAHHWE Y OOYy4YalomUXcsi YOEXKACHHOCTH B TYMaHHCTUYECKOH HampaBlIEHHOCTU
XUMHH, ©¢ BAXHOH pOMM B  PEUIGHWHM [IIOOANBbHBIX  MPOOJIEM  paloOHAIBLHOTO
OPUPOJIOTIONH30BAHMS, TOMOJHEHUSI SHEPreTHUYEeCKUX PEeCcypcoB M COXpPAHEHUS MPUPOIAHOTO
pPaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHOIIEHHS K MpPHUPOJE U CBOEMY
3I0OPOBBIO, a TAKXKE MPUOOPETEHHSI OIbITa MCIONb30BAHMS TOTYYCHHBIX 3HAHUN ISl TPUHATHUS
TPaMOTHBIX PEIICHHUH B CUTYalUsAX, CBA3aHHBIX C XUMUYECKHUMH SIBJICHUSIMHU.

MECTO YUYEBHOI'O I[IPEAMETA «XUMHA»B YYEBHOM I1JIAHE

B cucreme o6mero oOpasoBaHus «XUMHUS» TpU3HAHA OO0S3aTEIbHBIM  y4eOHBIM
IpeMETOM, KOTOpPBI BXOJUT B COCTaB mpeameTHor oOnactu «EcTecTBEeHHO-HAaYy4HBIE
npeaMeTsi».O01Iee YuciIo 4YacoB, OTBEACHHBIX Ui M3Y4EeHUS XUMHUHM, Ha 0a30BOM YpPOBHE
cpenHero obmiero obpa3zoBanus, cocrapiseT 68 gacos: B 10 kmacce — 34 gaca (1 yac B Henenmw),
B 11 xnacce — 34 gaca (1 gac B Henenw).

®OPMBbI VUETA PABOYEN ITPOI'PAMMBI BOCITUTAHU S
B PABOYEM ITPOI'PAMME I10 npenmery « XMUMU ST»
Pabouas mporpamma Bocnutanuss MAOY «COII n. Kpacubiit TekcTunpmuk» peanusyercs, B
TOM UHCJIE€ W 4Yepe3 MHCIOJIb30BAHUE BOCHUTATEIBHOIO IOTEHIMAAa YPOKOB XUMHH.
BocnurarenbHbli HOTEHIMAT TPEeaMETa «XUMUS» PEaIn3yeTcs Yepes:
e [loOyxnenne oOyuarommxcsi coONIONaTh HA YPOKE OOUICTIPHUHSTHIE HOPMBI IOBEICHHS,

npaBuiia OOIIEHUS CO CTapUIMMH (NIEAarorMYecKUMU padOTHUKAMHM) M CBEPCTHUKAMHU

(0OyJaroIIMMHUCS ), IPUHITUITB YICOHOH TUCIUTUIIMHBI ¥ CAMOOPTaHH3AITHH.
[TpuBneyenre BHUMaHHS OOYYaOUIUXCS K IEHHOCTHOMY acCleKTy H3Yy4aeMbIX Ha YpOKax
peaMETOB, SIBIICHUI, COOBITHII uepes:
— oOpareHue BHUMaHUSI HA HPABCTBEHHBIE ACTIEKTHI HAYYHBIX OTKPBITHI, KOTOPHIE U3y4alOTCS
B JJaHHBII1 MOMEHT Ha YpPOKE;
— Ha MpEeJCTaBUTEJEH yUEHBIX, CBSI3aHHBIX C M3y4Ya€MbIMU B JJAHHBIII MOMEHT Te€MaMH, Ha TOT
BKJIAJI, KOTOPBI OHM BHECIH B pa3BUTHE HAIllEW CTPAaHbI U MHUpA, HA JOCTOWHBIE MOAPAKAHUS
NPUMEPHI UX KU3HU, HA MOTUBBI UX MOCTYITKOB;
BxiroueHue B ypoK HTPOBBIX MPOIEAYP, KOTOPBHIE IOMOTAIOT TOMAJEPKaTh MOTHUBAIUIO
00yJaronmxcsi K MOJY4CHUI0 3HAHUM, HATAKUBAHUIO MO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOIIEHUHN
B KJIacce, IOMOTal0T YCTAHOBJIEHUIO 100pOKeIaTeNIbHOM aTMOC(epbl BO BpeMs ypoKa.
[Ipumenenne Ha ypOKE HHTEPAKTUBHBIX (OPM padOTHI, CTUMYIUPYIOMIMX [MO3HABATEIbHYIO
MoTHBaNuioO oOyuatonuxcs. llpuMeHeHue rpynmoBol paObOTHI WM pabOTHI B Mapax, KOTOPHIE
CHOCOOCTBYIOT pa3BUTHIO HABHIKOB KOMAaHIHOW pa0OThl W B3aUMOJCHCTBUIO C JAPYTUMHU
00yJaronMucs.
Beibop u wucnonp30BaHWME HA ypOKaX METOJOB, METOIWK, TEXHOJOTHH, OKa3bIBAOIINX
BOCIIUTATEIbHOE BO3ACHCTBUME HA JMYHOCTH B COOTBETCTBUM C BOCIHTATEIbHBIM HICAIOM,
LEJIbI0 U 33JJa4yaMU BOCIIUTAHUS.
WunnuupoBaHre U MOAJAEPKKA HMCCIEIOBATEIbCKOW JEATENFHOCTH WIKOJBHUKOB B (opme
BKJIIOUEHMSI B YPOK Pa3IUYHBIX HCCIEAOBATENICKUX 3aJaHUI U 3a]ad, YTO JAE€T BO3MOXKHOCTh
oOydaronmmcsl PHOOPECTH HABBIKU CAMOCTOATEIBHOTO PEUICHUS TEOPETHYECKOW MpoOIeMBbl,
reHepupoBaHusl U OoopmileHUS COOCTBEHHBIX THMIIOTE3, YBAKUTEIBHOTO OTHOIIEHUS K UYY>KUM
UesIM, MyOJIMYHOTO BBICTYIIJICHUS, ApIYMEHTHUPOBAHUS M OTCTaUBAHUS CBOEH TOUKU 3PEHHUSL.
VYcTaHoBIEHNE YBAXUTENbHBIX, JOBEPUTEIbHBIX, HE(OPMaTbHBIX OTHOILIEHUN MEXY YUUTEIEM
U yYCHHKaMHU, CO3JJaHHE Ha yPOKaX SMOIMOHATHHO-KOM(MOPTHOU CpEIbI.



COILEPKXAHUE OBYYEHUA

10 KITIACC
OPTAHUYECKAS XUMUSA

TeopeTnyeckue 0CHOBbI OPraHMYECKOH XMMHUH

[IpeameT opraHM4ecKOil XMMUU: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAUYCHHUE B MOITYyYCHUHU
HOBBIX BEIIIECTB U MaTepUaioB. Teopus CTpOCHUSI OpraHndeckux coeaguHenniit A. M. bytieposa,
e¢ OCHOBHbIE NOJOkKEeHHA. CTpYKTypHBIE (QOPMYNIBI OpPraHMYECKHX BemecTB. [ omoorus,
n3oMepusi. XMMUYECKasl CBSI3b B OPraHUYECKUX COCUHEHUSIX — OJIMHAPHBIE U KPaTHBIC CBSA3H.

[lpencraBaenne o  kiaccuukanmuu  OpraHUYecKux  BemiecTB.  HomeHkmatypa
OpraHMYECKUX COEIMHEHUIl (cucreMaruyeckas) W TpPUBUAJbHBIC HAa3BaHUS BaKHEUIIMX
IpEeICTaBUTENIEH KJIaCCOB OPraHMYECKUX BEIIECTB.

OKCIEepUMEHTAIbHBIE METO/Abl M3YYEHUS! BELIECTB U UX NPEBPALICHUN: O3HAKOMIICHHE C
o0Opa3amMy OpraHM4ecKUX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYII
OpraHMYECKUX BEIIEeCTB, HAONIOJICHHE U ONUCaHHe JEMOHCTPALMOHHBIX OMBITOB IO
IPEBPALICHNUI0 OPraHUYECKHUX BEIIECTB [IPU HarpeBaHUM (IUIaBJIEHUE, OOYIIIMBaHUE U TOPEHNUE).

YraeBoaopoanl

AJKaHBl: COCTaB M CTPOEHHUE, TOMOJOTMYECKHM psaa. MeraH M 3TaH — MOpoCTeHlIne
OpeICTaBUTENN ajKaHOB: (U3MYECKHEe M XHUMHUYECKUE CBOMCTBA (peakuuu 3aMelleHus Hu
TOpPEHMsI), HAXO0XKIEHUE B IPUPOJIE, [TOJIyUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUI PsALl. DTUJIEH U MPOMMWIEH — MPOCTEHIINe
NPECTABUTEIIN AJIKCHOB: (DU3MYEeCKHEe W XHMHUYECKHE CBOWCTBAa (PEaKIUU THUIPUPOBAHHS,
rajJloreHUPOBaHUS, TUAPATAIIH, OKUCICHHS U MTOJIMMEPH3AIIIH ), TOJTyYeHUE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u meruwnOyraauen-1,3: cTpoeHHe, BaKHEUIINE XMUMHUYECKUE
cBoiicTBa (peakius noaumepusanun). [lonydeHrne CHHTETUYECKOTO KayuyyKa U PE3UHBI.

AJNKHHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHYECKUW psia. AUETWiIeH —
NpOCTEHIINI MpeACTaBUTEh aIKUHOB: COCTaB, CTPOCHUE, PU3NUECKHEe U XMMHUYECKHUE CBOWCTBA
(peakiuu TUAPUPOBAHUS, TAIIOTCHUPOBAHMS, TUIPATALIMH, TOPEHHUSI ), TTOJTyIECHUE U IPUMECHEHHE.

Apenbl. benzon: cocrta, cTpoeHHe, (pU3MUYECKHE M XHMHUYECKHE CBOMCTBA (peakiuu
raJJIorTeHUPOBAaHUSl U HUTPOBAHMA), IMOJYYEHHE M TNpUMEHEeHue. Toayon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue c8oUCmea (peakyuu 2ailo2eHupo8aHus U HUMpOBaHus), noiyienue u
npumenenue. TOKCMYHOCT, apeHOB. ['eHeTHueckass CBs3b MEXIY YIVIEBOJIOPOJAMH,
NPUHAIIEKAIIIME K Pa3TUIHBIM KJIaCCaM.

[TpupoHble UCTOYHUKHU YTIeBOAOPOAOB. [IpupoaHblil ra3 u momyTHeIe HE(TSHBIE Ta3bl.
Hedpte u e¢ mpoucxoxaenue. CrnocoObl mnepepabOTKH HEPTU: TMEeperoHka, KpeKHHT
(TepMHUUECKHIA, KaTaTUTHUYECKUH), muponu3. [IpoaykTel nepepaboTku HEPTH, UX MPUMEHEHHE B
MIPOMBITINICHHOCTH U B OBbITY. KaMeHHBIN yroyib ¥ MPOIYKTHI €T0 IePepadOTKH.

DKCHepUMEHTAIbHbIE METO/Abl M3YYEHUS] BELIECTB U UX NPEBPALIECHUN: O3HAKOMIIEHHE C
oOpa3namu mjiacTMacc, KaydykoB M pe3uHbl, kojutekiuu «Hedts» n «Yromnby, MoaenupoBaHue
MOJIEKYJI YTJIEBOJOPOJOB M TaJOreHONPOU3BOAHBIX, IPOBEICHHUE NPAKTHYECKOW pabOoThI:
NOJy4YeHHE 3TUJICHA U U3y4eHHE €r0 CBOMCTB.

Pacuérnsbie 3anaun.

Bbrunciaenuss mo ypaBHEHHIO XHUMHUYECKOW peakuuu (Maccbl, 00beMa, KOJIMYeCTBa
UCXOJHOTO BEMIECTBA MJIM TPOAYKTA PEAKIUU IO HU3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB UM MPOJYKTOB PEAKIINH).

Kuciopoaconep:xkamue opranudeckue coeJuHeHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHI. MeTaHON M 3TaHON: CTpoeHue, (u3nyuecKue Hu
XUMUYECKHUE CBOMCTBA (peakiMM C aKTUBHBIMM METa/VIaMH, TaJIOT€HOBOJIOPOJAaMHU, TOPEHUE),
npuMeHeHue. BoopoHbie CBA3M MEXy MOJIEKYJIaMH ciUpToB. JleficTBUE MeTaHOJa U ATaHOJIa
Ha OpraHU3M YeJIO0BeKa.

MHoroaromMHble CHOUPTHI. OTUIEHTJIMKOIb M TJIUIEPUH: CTpPOEHHUE, (PU3NYECKHEe WU
XUMUYECKHE CBOMCTBA (B3aUMOJECHCTBUE CO MICTIOYHBIMA METAJIJIAMHU, KaU€CTBEHHAsl pEaKIIUs Ha




MHOTOATOMHBIE CTHpTHI). JlelicTBMe Ha opraHu3M deloBeka. [IpuMeHeHue TuIeprHa |
STHIICHTITUKOJISA.

®deHoJI: CTpOEHUE MOJCKYIbI, (U3UYECKUEe W XHUMHYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue dheHomna.

Anpneruipl M KkemoHwvl. DOpManmbAETHI, aleTaNbIeTUA: CTpOeHHe, (u3nYecKkue u
XUMHUYECKHE CBOWCTBA (pEakuu OKHUCICHHUS U BOCCTAHOBJICHHS, KaYECTBEHHbBIC PEAKIUH),
HOJIy4YEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpeeibHble KapOOHOBBIE KUCIOTHL. MypaBbUHAsl U YKCYCHAsl KUCIOTHI:
cTpoeHue, pu3nyecKkue 1 XUMHUUECKUE CBOMCTBA (CBOMCTBA, 00IIMeE /IS KJlacca KUCIOT, Peakius
stepudukanmu), mnoiaydyeHue u mnpuMmeHeHue. CreapuHOBasi U OJICMHOBAs KHUCIOTHI Kak
NpEeACTaBUTENN BBICIINX KAapOOHOBBIX KHUCIOT. Mblla KaK COJMU BBICIIMX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE IENCTBUE.

Crnoxnble >QuUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. I 'MAPOIU3 CIOXKHBIX 3()UPOB.
Kupsl. I'naponus xupos. [Ipumenenue xupos. bruongoruueckas poib KHPOB.

VYrieBonbl: cocTaB, Kiaccuukanus yrieBo10B (MOHO-, IU- U mojaucaxapubl). [mroko3a —
OpOCTeHIINiT MOHOCaxapua: OCOOGHHOCTH CTPOSHUS MOJIEKYNbI, (PU3UYECKHE U XHUMHUYECKHE
cBoiicTBa (B3aumogeiictBue c¢ ruapokcuaoM menu(ll), okucieHne amMMHauHBIM pPacTBOPOM
okcuga cepebpa(l), BoccraHoBiIeHHE, OpPOKEHHME TJIIOKO3bI), HAXOXJIEHHWE B TPHPOJE,
npuMeHeHue, Ouonorudeckas posib. @otocunres. PpyKTo3a Kak U30MEp IIIIOKO3BI.

Kpaxman u nemnronosa Kak npupojaHble noiuMepsl. CTpoeHrne Kpaxmaya U LEeJUTI0J03BL.
Ou3nveckre U XMMUYECKUE CBOMCTBA Kpaxmaa (TUAPOIN3, KaueCTBEHHAs PEeaKus C HOJIOM).

OKCIEpUMEHTAIIbHBIE METOAbl M3YyYEHHMsS] BELIECTB W MX IPEBpALCHUI: IpPOBEJICHUE,
HAOMIOJICHHEe W OINKCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHBIC
peakiuy OJHOATOMHBIX CHUPTOB (OKUcIeHue sTaHona okcugoMm wmenu(ll)), mHOroaToMHBIX
cnupToOB (B3ammojeiicTBue raunepuHa ¢ ruapokcugoM Meau(ll)), anpaerngoB (okucineHue
aMMHauHbIM pacTBopoM okcuga cepebpa(l) u ruapoxcuaom memu(ll), B3aumoneiicTBue
KpaxMana ¢ HOJIOM), INpPOBEJCHHME MpPAKTUYECKOW paloThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuernbie 3agaun.

Bbluncnenuss 1o ypaBHEHHMIO XHWMHUYECKOW peakuuu (Maccbl, 00beMa, KOJIMYecTBa
HCXOJIHOTO BEIIECTBA MJIM MPOAYKTa PEAKIMHU IO M3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB UJIU MPOJYKTOB PEAKIINH).

A3oTconeprkaliie OpraHn4eckie COeIMHEHNS.

AMUHOKHUCIIOTBI Kak amQoTepHble OpraHuyeckue coenuHeHus. dusznueckue u
XUMHUYECKHE CBOWCTBA aMHUHOKUCIOT (Ha IpuMepe TIIuiuHA). buonornyeckoe 3HaueHue
aMUHOKHCIOT. [lenTuabr.

benku kak mpupoHBIE BHICOKOMOIEKYISIpHBIE coefuHeHus. [lepBuuHas, BTOpUYHAs H
TpeTU4YHasi CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEIKOB: TUAPOIM3, JEHATYypalus,
Ka4eCTBEHHBIE PEaKIH Ha OEJIKH.

OKCIepUMEHTANIbHBIE METOJbl M3YYEHHs BEUIECTB W MX IPEBpALICHUI: HAOIIOJEHHE U
OMHCaHWE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATypalus OENKOB TNpPU HarpeBaHWUU, I[BETHBIC
peakiuu OeKoB.

BbicokomouieKyIsIpHbIE COeUHEHUS

OCHOBHBIE TOHSTUS XUMHUH BBICOKOMOJEKYJSPHBIX COEIUHEHHI: MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, CTEIEHb IOJMMEpPU3aLUU, CPENHAS MOJEKYIsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETMHEHUHN — MOIMMEPHU3aIUsl U MOJTUKOHICHCAIHSL.

OKCIIEpUMEHTAIIbHBIE METO/bl U3YUEHUsS BEILECTB M UX NPEBPALICHUI: 03HAKOMJIEHUE C
oOpa3amu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMaccC, Kay4yKOoB.

MexnpenMeTHbIE CBS3U.

Peanuzanusi MeXIpeAMETHBIX CBA3EH NMPU M3YyYEHUHM opraHmyeckor xumuu B 10 kmacce
OCYILECTBIISICTCA 4Yepe3 HCIHOJIb30BAHMWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk H
HNOHATUH, SBJSIOIUXCA CUCTEMHBIMU JIJISl OT/AEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIHMKIIA.



OOue ecTecCTBEHHO-HAy4HbIE IOHATHS: SBJIEHUE, HaydHbIH (DakT, TMIIOTE3a, 3aKOH,
TEOpHs, aHaIM3, CHUHTE3, KIACCU(PHUKAIM, TMEePUOAUYHOCTb, HAONIOJCHNUE, HU3MEpEHHeE,
9KCHEPUMEHT, MOAEIUPOBAHHUE.

®usuka: MaTepusi, JHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUUECKUI yPOBEHb,
BEILECTBO, TeJI0, 00BEM, arperaTHOE COCTOSIHME BELIECTBA, (PM3NYECKUE BEIMUYUHBI U €AMHUIIBI
UX U3MEPEHMUSL.

buonorust: kierka, opranusm, 6uocgepa, oOMEH BeLIECTB B OpraHu3Me, (POTOCHUHTES,
OMOJIOTUYECKU aKTHBHBIE BellecTBa (OCJIKH, yriIeBOIbI, KHUPBI, PEPMEHTHI).

['eorpadus: MuHEpabl, TOpHbIE IOPO/bI, 10JIE3HBIE UCKOMAEMbl€, TOILLIUBO, PECYPCHI.

TexHoyiorus: MUILEBbIE NPOAYKTHI, OCHOBBI PALIMOHAIBHOTO MMUTAaHUS, MOIOILUE CPE/ICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE IpenapaThl, MaTepHajbl U3 HCKYCCTBEHHBIX M CHHTETUYECKHUX
BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI XUMHHU

XuMuyeckuil asnemMeHT. AtoMm. Snpo aTtoMa, H30TONbI. DJIEKTPOHHAs 0O0OJIOUKA.
OHepreTuyeckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTaNH, s-, p-, d- anemeHTbl. OcoOeHHOCTH
pacnpeziesieHusi 3J€KTPOHOB 10 OpOUTAIsIM B aTOMAax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOIOB.
OneKTpoHHasi KOH(pUTypalys aTOMOB.

Ilepuonnueckuii 3akoH u Ilepmogudeckas cucremMa XMMH4YecKuX 3yeMeHtoB [ .
MenneneeBa. CBsA3b IEPUOAMYECKOTO 3akoHa U Ileproanueckodl CUCTEMBI XUMHUYECKHX
anemenToB JI. . MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CIOXKHBIX BELIECTB
0 IPYIIaM U IepruoaM. 3HaueHUe MepUoIMYECKOro 3aK0OHa B pa3BUTHUN HAYKH.

Crpoenue BemiecTBa. XHUMHMUECKass CBS3b. BHIBl XUMHUECKOW CBs3M (KOBaJEHTHas
HEMoJsIpHas W TOJSpHas, WOHHAs, MeTamnmdeckas). MexaHu3mbl oOpa3oBaHMs KOBaJIEHTHOU
XUMHUYECKON CBsI3U (OOMEHHBI M JOHOPHO-aKLUENTOpPHBIH). BogopoaHas cBs3b. BajgeHTHOCTS.
OnexTpooTpuareabHoCcTh. CTeneHb OKucaeHus. IoHbI: KaTHOHBI U aHUOHBI.

BemectBa MOJIEKYJISIPHOTO U HEMOJIEKYISIPHOTO CTPOEHHs. 3aKOH IIOCTOSIHCTBA COCTaBa
BelleCTBA. THIBl KPUCTAJUIMUECKHUX PEIICTOK. 3aBHUCHUMOCTb CBOMCTBAa BEIIECTB OT THUIA
KPUCTAJUTMYECKOHN PEIICTKH.

[Tonarue o nucnepcHbIX cucreMax. VICTUHHBIE U KOJIJIOUIHBIE pacTBOpbl. MaccoBas nois
BEIIECTBA B PaCTBOPE.

Knaccuduxanuss Heopranuueckux coeauHeHuid. HomeHkimarypa HeopraHM4ecKHX
BELIECTB. ['eHeTHUYecKas CBA3b HEOPraHMYECKHX BEILECTB, NPHHAIEKAMMX K Pa3IudYHbIM
KJIaCCaM.

Xumnueckass peakuus. Knaccupukanus XUMHYECKMX peakIMi B HEOPraHWYECKOH U
OpPraHUYECKON XMMUU. 3aKOH COXPaHEHHUs MAacChl BEUIECTB, 3aKOH COXPAHEHHS U MpEeBpallCHHs
SHEPIUM IIPU XUMHUECKUX PEAKLIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT paszIuYHbIX (akTopoB. OOpaTHMble peakIMU.
Xumunyeckoe paBHOBecHe. (DaKTOpPbI, BIMSIOIIME HAa COCTOSHUE XMUMHUYECKOTO DPAaBHOBECHS.
[Tpunnun JlelllaTense.

Onekrponautndeckas aucconuanus. CuibHbIe M ciadble 37eKTpoauTsl. Cpena BOJIHBIX
pacTBOPOB BEILECTB: KUCasi, HEUTpalbHas, IeI0YHasl.

OKHCINTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIMH.

OKCIIEpUMEHTAIIBHBIE METOJABl M3YYEHHUs BEIIECTB M HX INPEBPAILECHUMN: JEMOHCTPALHUS
tabmun «[lepuonnueckas cucrema xumudeckux snemeHToB J[. M. MenneneeBay, u3zydyeHue
MoJenell KPUCTAIMYECKUX pPEUICTOK, HaONIoJeHHe M ONUCAaHHE JIEMOHCTPAlMOHHBIX U
71a00paTOPHBIX OMNBITOB (Pa3jIoKEHHE MEPOKCHAA BOAOPOAA B IPUCYTCTBUHM KaTalu3aTopa,
OIIpENIEIICHUE CPENBl PACTBOPOB BEILECTB C IMOMOIUBIO YHMBEPCAIBHOIO MHIUKATOpA, PEaKLUU



MOHHOTO OOMEHa), MpPOBEICHUE MPAKTUUECKOW paboThl «BiusHUE pazIuyHbIX (aKTOpPOB Ha
CKOPOCTb XUMUYECKON PEAKIIUU.

PacuéTHrle 3agaun.

Pacu€rbl 10 ypaBHEHUSAM XMMHUECKUX PEAKIIMM, B TOM YUCIIE TEPMOXUMHUUYECKUE PACUETBHI,
pacyeThl C UCIOJIb30BAHUEM MTOHATHUS «MAacCOBasi A0JIs1 BEILIECTBA.

Heopranuyeckasi xumus

Hemeramnsl. Ilonoxxenne HemeramioB B llepuoguyeckoil cucreMe XUMHUYECKUX
anemenToB JI. W. MenpaeneeBa u 0COOEHHOCTH cCTpoeHUs aToMOB. Pusnyeckue CBOICTBa
HEMETaJUIOB. AJIJIOTPOIHSI HEMETAIJIOB (Ha IpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XVMUYECKUE CBOMCTBA BAXKHEWIIMX HEMETAIOB (TajloreHOB, cepbl, a3ora, Qocdopa,
yriieposia U KPeMHHUS) U UX COCTUHEHHH (OKCHIOB, KUCIOPOACOIEPKAIIMX KUCIIOT, BOJIOPOIHBIX
COCMHEHHH ).

[IpumeHeHne BaKHENIINX HEMETAIJIOB U X COECIMHEHUH.

Meramisl. [lonoxenne meramuios B [leproandeckoil cucTeMe XMMUYECKHUX IEMEHTOB [1.
U. MenneneeBa. OcoOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JOYEK aTOMOB MeTaiioB. OOrue
¢usnyeckue cpoiicTBa MeTayuioB. CIUIaBbl METAJIOB. DJEKTPOXUMUUYECKUN psJl HANpsSKEHUM
METaJJIOB.

XUMHUYECKUE CBOWCTBA BaXXKHEUIIMX METAUIOB (HATpUM, Kajdui, KaJlbIUil, MarHui,
ATIOMHHUMN, IIUHK, XPOM, JK€JI€30, MeJ[b) U UX COSIUHECHUN.

O6mre criocoObl moaydeHus: MeTauioB. [IpuMeHeHne MeTauIoB B OBITY M TEXHHKE.

OKCHEpUMEHTAIbHBIE METOJbl H3Y4Y€HHUS BEIIECTB W HX MPEBPALICHUN: H3Y4YCHHE
KOJUIeKUMU «MeTauibl U CIIaBbl», 00pa3loB HEMETAJIOB, PELICHUE HSKCIEPUMEHTAIbHBIX
3aja4, HaAOMIOJEHWE W  ONUCAaHUE JEMOHCTPAlMOHHBIX M  JAOOPATOPHBIX  OMBITOB
(B3aUMOJICHCTBUE TUAPOKCUAA AJTOMUHUS C PAaCTBOPAMHU KHUCJIOT M LIEJIOYEH, KauyeCTBEHHbIE
peaKIy Ha KaTHOHBI METAIIJIOB).

Pacuernble 3anaun.

Pacuérel Macchl BemiecTBa WM 00BEMa Ta30B IO H3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce Wi 00BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, pacyeThl Macchl (00BEMa,
KOJINYECTBA BEILIECTBA) MPOJIYKTOB PEaKIMH, €CIIM OJTHO U3 BEIIECTB UMEET MPUMECH.

X¥MUA U )KU3Hb

Ponp xumuu B o0ecrieueHUH SKOJIOTMYECKON, SHEPreTHUECKOM U MUIIEeBOM 6e30macHOCTH,
pazBuTun MenuuuHbL. [loHATHE O HayuyHBIX MeETOJaxX IIO3HAHUS BEIIECTB M XHUMHUYECKUX
peaKuuu.

[IpencraBinenus 00 OOIMX HayyHbIX NPUHLIMIAX I[POMBIIIJICHHOTO IOJIY4YEHUs
BAKHEHMIINX BELIECTB.

YenoBek B MHUpPE BELIECTB U MaTEpUAIOB: BaXKHEHIINWE CTPOUTENIbHbIE MaTepHabl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KPacku, CTEKJIO, KepamMHKa, MaTrepuajbl i DJIEKTPOHUKH,
HaHOMaTepHasbl, OpPraHNYECKUE U MUHEPAJIbHbIE YI00pEHNs.

XrMHus U 300pOBbE 4YEJIOBEKA: MpaBUjIa HCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENApaToB,
npaBuiia 0€30MacHOTO UCIIOJIb30BAHUS MTPENapaToB OBITOBOM XUMUU B TIOBCETHEBHOM YKU3HHU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzamnus MeXmpeIMeTHBIX CBS3el NMpU M3Y4eHUH OOLIed W HeOpraHUYecKOil XUMUU B
11 xyacce OCyIIECTBIISETCS Yepe3 MCMOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSITHH,
TaK U MOHATUH, SIBISIFOIIUXCS CUCTEMHBIMH JUISl OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO01mue ecTecTBEHHO-Hay4YHbIE MOHATHS: Hay4dHBIH (PaKkT, TUMOTE3a, 3aKOH, TEOpHs,
aHanu3,  CHHTEe3,  Kiaccu(uKkamusi,  TMEepUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, SIBJICHUE.

®usuka: mMarepus, dHEprus, Macca, aroM, 3JIEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOII,
pPalMOaKTUBHOCTh, MOJIEKYNA, YHEPTeTHUECKUN ypOBEHB, BEIIECTBO, TENO, 00BEM, arperatHoe
COCTOSTHHE BElIeCTBa, (PU3NYECKUE BEIMYMHBI M EAUHHIBI HX HW3MEPEHHs, CKOPOCTb.



buonorusa: xierka, oOpraHusM, 3KocucTema, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepaibl, TOPHbIE TOPObI, TIOJIE3HBIE HCKOMAEMbI€, TOIIUBO, PECYPCHI.

TexHomorus: XUMUYECKas MPOMBIIIEHHOCTb, MeTaJLTyprus, MIPOU3BOJICTBO
CTPOUTETBHBIX MaTepHalioB, CEJIbCKOX035MCTBEHHOE MIPOU3BOJICTBO, nuiieBas
NPOMBILUIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTh, IPOU3BOACTBO KOCMETHYECKHX
npenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pPUAIOB, 3JIEKTPOHHASI MPOMBIIUIEHHOCTb,
HaHOTEXHOJIOTHH.



IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOT'PAMMBI 11O

XUMHH HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA30OBAHUA

JIMUHOCTHBIEPE3YJIBTATBI
®I'OC COO ycranaBimuBaeT TpeOOBAHUS K pe3yIbTaTaM OCBOCHHS 00 YyJaOIIMMHUCS IIPOTrPaMM
cpenHero obmiero 00pa3oBaHus (JINYHOCTHBIM, METAMPEAMETHBIM H MPeAMETHBIM). Hay4aHo-
METOIUYECKON OCHOBOM ISl pa3pabOTKU MIIAHUPYEMBIX PE3YIbTATOB OCBOCHHSI IPOTPaMM
CpeaHero o0Iero 00pa3oBaHus ABISETCS CUCTEMHO-EATEIILHOCTHBIN TTOIXO/T.

B cooTBeTcTBUM C CHCTEMHO-ACATEIBHOCTHBIM TOJIXO0JOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHUSI TNpeamera «XHUMHsS» Ha YpOBHE CpEeAHEro ooOmero ooOpazoBaHUs
BBIJICJICHBI CIIEIYIOLIUE COCTABIISIFOLIME:

OCO3HaHHE O00YYAIOIIMMHCA POCCUNCKON TpaKIAHCKOW HACHTUYHOCTU — TFOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOONPE/ICTICHUIO;

HaJIMYMe MOTUBAIMH K 00Y4YEeHHUIO;

IEJICHANPABIICHHOE PAa3BUTHE BHYTPECHHUX YOCKICHUHN JIMYHOCTH HAa OCHOBE KITFOYEBBIX
[EHHOCTEHN U UCTOPUUECKHUX TPATUIi 0a30BOM HAYKU XHUMHH,

TOTOBHOCTh M CIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH JCSATEIBHOCTHU
LHEHHOCTHO-CMBICJIIOBBIMU ~ YCTAHOBKAaMHM, MPUCYIIUMH ILEJIOCTHOM CHUCTEME XHMHYECKOro
o0pa3oBaHus;

HaJIMYMe MPaBOCO3HAHUS SKOJIOTHYECKONW KYAbTYphl M CIIOCOOHOCTH CTaBUTh IENU H
CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUS IpeaMmeTa «XUMUs» JOCTUTAITCS B E€IUHCTBE
y4eOHOW H BOCHUTATEIBHOW JICATEIHPHOCTH B COOTBETCTBHM C TYMAaHHUCTHYCCKUMH,
COLIMOKYJIbTYPHBIMHU, JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMM UM HJi€aJaMH  POCCHIICKOTO
TpaKJAHCKOrO OOIecTBa, MPUHATHIMH B OOIIECTBE HOpPMaMH W TIpaBUJIAMHU TIOBEICHMUS,
CHOCOOCTBYIOIIMMHE IPOIIECCAaM CAMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTaHOBIEHUS
JTUYHOCTH 00YJarOIIUXCSl.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS IMpeaMeTa «XUMHUSD» OTPaKalT cPOPMUPOBAHHOCTD
OMbITa TIO3HABATEILHON W TPAKTUUYECKOW JACSATEIBHOCTH OOYYaIMXCS 10 peaau3aluu
NPUHATHIX B OOIIIECTBE IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:k1aHCKOro BOCHIUTAHUS:

OCO3HaHUS 00YYarOIIUMHUCA CBOUX KOHCTUTYIIMOHHBIX TIPaB M 0OSI3aHHOCTEH, YBaXKECHUS K
3aKOHY U TIPABOTIOPSIKY;

NPEICTABICHUS O COLMAIBbHBIX HOPMax M MpPaBUIaX MEXKIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOU JEATEIHHOCTH MPHU CO3IaHUH YI€OHBIX MPOECKTOB,
peleHny y4eOHBIX U TTO3HABATEIbHBIX 33/1a4, BBITOJIHEHUH XUMHUYECKUX YKCTIEPUMEHTOB;

CIOCOOHOCTH TTOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI APYTHUX
NpU aHAJIM3€E Pa3IMYHBIX BUIOB YUeOHOU JesITeNbHOCTH;

2) NIaTPHOTHYECKOr0 BOCIIUTAHUSA:

LEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4YHOMY HAcCJEeIUI0 OTEUYECTBEHHOMU
XHUMUU;

YBXEHUS K TIPOIIECCY TBOPYECTBA B OOJNACTH TEOPUM U MPAKTUYECKOTO MPUMEHEHHS
XUMHUHU, OCO3HAHUS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh pe3yibTaT JJIUTEIbHBIX HAOIIOJCHH,
KPONOTIUBBIX 3KCIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPY/a YYCHBIX U MPAKTUKOB;

WHTEpeCa M TI03HABATEIbHBIX MOTHBOB B TIOJYYCHHUH | TOCICAYIOIMEM aHaIN3e
UHPOPMAITUH O TIEPEOBBIX TOCTHKEHUSIX COBPEMEHHON OTEYeCTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYyallud, CBSI3aHHBIE C XHUMHUYECKUMHU SIBICHUSMHU, W
NPUHUMAaTh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;



TOTOBHOCTH OIICHHMBAaTh CBOC MOBEACHUE M TOCTYNKHA CBOUX TOBApUIIEH C MO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIKOB;

4) popMupoOBaAHUSA KYJbTYPbI 310POBbS:

NOHMMAaHUsl TIEHHOCTEH 370poBOrO0 W 0Oe30macHOro obpasa KHU3HU, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (PU3MYECKOMY U IICUXUYECKOMY 3/10POBBIO;

cOONIOZICHHUS MPaBWJI OE30MACHOTO OOpAaIICHHsI C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYIOBOH JESITEIBbHOCTH;

NOHMMAaHUSl TICHHOCTH TMPaBWI WHIUBUIYATHBHOTO W KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3J0POBBIO U )KU3HH JIIOJICH;

OCO3HAHUSl TOCIEACTBHA W HENMPHSTHS BPEIHBIX MPUBBIYEK (YIOTPEOJIEHUS AJKOTOJIS,
HapKOTUKOB, KYpeHUs);

5) Tpy10BOro BoCIUTAHUSA:

KOMMYHUKATUBHOH KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEIOBATENLCKON AESTeIbHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUECKON U IPYrUX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4YyacTHE B PEHICHUU TMPAKTHUYECKUX 3a7]ad COIHAIbHOU
HaNpPaBIECHHOCTH (B paMKax CBOETO KJIacca, IKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3y4YeHHUI0 mpodeccuil pazauyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS MPEAMETHBIX 3HAHUI M0 XUMUH;

YBaXXEHUS K TPYNY, JIIOJSIM TPpYyJa U pe3yJabTataM TPYI0BOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYAIBHONH TpPAaeKTOpUU OOpa30BaHUA,
Oynymiei npodeccuu U peanu3anuu COOCTBEHHBIX JKU3HCHHBIX IUIAHOB C YICTOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) ’K0JIOTMYECKOr0 BOCTIMTAHNS:

9KOJIOTMYECKHU 11eTIECO00Pa3HOT0 OTHOLIEHUS K MPUPOE, KaK UCTOYHUKY CYIECTBOBAHMUS
’KH3HU Ha 3emie;

NOHUMaHUS TI00aIBHOTO XapakTepa IKOJIOTHUUECKUX MPOOIEM, BIUSHUS SKOHOMHYECKUX
MPOIIECCOB HA COCTOSHUE MPUPOJTHON U COUUAIIBHOM CPEIIbL;

OCO3HaHUsI HEOOXOAMMOCTH MCIOJIb30BaHUS JOCTH)KCHUNH XUMUU JJIsl PEHICHHUs] BOIPOCOB
palMOHAIIBHOTO MPUPOIOTIOIB30BAHHS;

AKTHUBHOTO HENPUATHS JEHUCTBHUM, MPUHOCAIIMX BpEI OKPYXKAIOIIEH MPUPOIHOM Cpene,
YMEHUSI TPOTHO3UPOBATH HEOJIATOMPHUATHBIE SKOJIOTHUYECKUE TOCIEACTBUS MPEATPUHUMAEMBIX
JIEHCTBUY U IIPENOTBpAIIaTh UX;

HAJIMYUS Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHHUS, JKOJOTUYECKONW KYJIBTYPHI, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HAMpAaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATEIbHON, KOMMYHUKATUBHOW M COIMATIBHOM MPAKTHUKE, CIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOSTH MICOJIOTUH XeMohoouu;

7) HEHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH W OOIIECTBEHHOM MPAKTUKU;

NOHMMaHUsl CcHenu(PUKM XUMUU Kak HAyKd, OCO3HAaHUA e¢ poilu B (HOPMUPOBAHUU
PaIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3/ITaHUN [ETTOCTHOTO MPECTaBICHUS 00 OKpYyKaromeM
MHUpE KaK O €IMHCTBE MPUPOJbI M YEJIOBEKa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U
perieHnn nmpoodIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS,

yOeXKJACHHOCTH B 0CO00N 3HAYMMOCTH XHMHUHU JUIsl COBPEMEHHOHM IMBUIIM3AIMN: B €¢
T'YMaHUCTHYECKOW HAIMpPaBICHHOCTH M BAXHOW POJM B CO3/IaHUM HOBOUM 0a3bl MaTepHAIbHOU
KYJIbTYpbI, pELICHUH TJIO0ATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOIA,
SHEPTeTUYECKOW, THUIICBOM M HSKOJOTUYECKOW O€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI,
00ecrneveHnn yCIOBHN YCIEUTHOTO TPYAA U IKOJIOTUYECKH KOMGPOPTHOM KU3HU KAXKIOTO UICHA
0011ecTBa;

€CTECTBEHHO-HAYYHOH TpPaMOTHOCTH: TIOHUMAaHHS CYIIHOCTH METOJOB IIO3HaHUS,
UCTIOJIh3YEMbBIX B €CTECTBEHHBIX HAYKaxX, CHOCOOHOCTH HMCIOJIh30BATh MOTy4aeMble 3HAHUS IS
aHanu3a ¥ OOBSICHEHHWs SIBJICHUN OKPYXAIONEr0 MHpPa W TPOUCXOMASIINX B HEM H3MCHCHHH,



YMEHHUS JIeIaTh 000CHOBAHHBIC 3aKIIOUEHUS Ha OCHOBE HAyYHBIX (DaKTOB M MMEIOIINXCSI TaHHBIX
C 1IEJIbIO TIOJIYUEHHUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEILHO MCIIOIh30BaTh XUMUUYECKHUE 3HAHUS IS pEIIeHUs MpooieM
B PCATIbHBIX )KU3HCHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON IEATETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHUID M CaMOOOpa30OBaHHIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAaHUH 10 XHMHH B COOTBETCTBHH C >KH3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3muuHbix cdepax npodeccuoHambHOU
NeSATEeTbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHBI

MetanpeaMeTHbIe Pe3yiIbTaThl OCBOCHHS YdeOHOro mnpenMera «XUMHUS» Ha YpPOBHE
CcpemHero o0Iero oopa3oBaHus BKIIOYAIOT:

3HaUUMbIEe U1 (HOPMHUPOBAHHS MHUPOBO33PEHHUS OOYUAIOMIUXCA MEXIUCIUTIIIMHAPHBIC
(MexXmpeaMeTHbIe) O0lIeHayYHbIE MOHITHS, OTPAKAIOLINE IIEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienuPuKy METOJO0B MMO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBJICHHUE, MPOLECC, CUCTeMa, HAyYHBIM (PakT, MPUHLMUII, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPUs, UCCIIeIOBaHNE, HAOIII0ICHHE, U3MEPEHHE, SKCIIEPUMEHT U JIPyTHUe);

YHUBEpCAIbHbIE yueOHbIe JEHCTBUS (mo3HaBaTeIbHBIC, KOMMYHUKATHBHBIE,
perylnaTuBHEIE), oOecrneunBaroniye (GopMupoBaHue (QYHKIMOHATHHOW TPaMOTHOCTH H
COLIMATbHON KOMIETEHIIUU 00 yJarolXcs;

CIOCOOHOCTh ~ OOYYalOIIMXCS  HMCIOJb30BaTh  OCBOCHHBIE  MEKIHCIUIUITMHAPHEIE,
MHUPOBO33pEHYECKHE 3HAHHWS ¥ YHUBEpCalbHble Yy4yeOHbIE JEWUCTBUS B IO3HABATEIBHOU U
COLIMAJIBHOW ITPAKTHKE.

MetanpeaMeTHble pe3yNbTaThl OTPAKAIOT OBJAJCHUE YHUBEPCATBHBIMH yYEOHBIMU
M03HABATEILHBIMH, KOMMYHUKATHBHBIMU U PETYJISITUBHBIMH JCHCTBHUSIMHU.

ORiiaieHHe YHHBEPCAJbHBIMHI Y4eOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JIOrMYecKHre 1eHCTBUSA:

CaMOCTOSITENNbHO (OPMYIHUPOBAaTh M aKTyaJHU3UpOBaTh MPOOIEMY, BCECTOPOHHE €€
paccMaTpuBarth;

OTIPENENATh LEeNH JeATENbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU HUX JOCTHKEHUS,
COOTHOCHUTH PE3YJIbTATHI ACATEIHHOCTH C TOCTABICHHBIMHU IICJISIMHU;

UCTIONb30BaTh TPU OCBOGHUM 3HAHUI MPUEMBI JIOTHUECKOTO MBIIUICHUS — BBIIETSThH
XapaKTepHble TPU3HAKK TMOHATHA W YCTAaHABJIMBATh WX B3aWMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIINE TOHATHUS A1 00BSICHEHUS OTJENbHBIX (DaKTOB U SIBJICHHUIA,

BBIOMpATh OCHOBAHHS W KPUTCPUH JIJIS KJIACCH(PUKAIIUN BEIIECTB U XUMHUYSCKUX PEaKIUi;

yCTaHABIUBATh MPUINHHO-CIICACTBEHHBIE CBS3U MEXKIY H3y4aeMBbIMU SIBIICHUSMU;

CTPOUTHh JIOTHYECKUE pacCyXJAcHHsS (WHIYKTHBHBIC, JEAyKTHBHBIC, 110 aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH U TMPOTHBOPEYUS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHPOBATH
BBIBOBI U 3aKJTFOUCHHUS;

NPUMEHSTH B MPOLIECCe MO3HAHUS, UCIOIb3yeMble B XUMHUHU CHMBOJIUYECKUE (3HAKOBHIC)
MOJIeNH, TPE0OPa30BhIBATh MOJICIBHBIC MPECTABIICHUS — XUMUYECKUM 3HAK (CHMBOJI) 2JIEMEHTA,
XuMHuueckas (GopMyla, ypaBHEHHE XUMHUYECKOW pEaKIUH — TpU pEHIeHUH Y4eOHBIX
MO3HABATEILHBIX W TPAKTUICCKUX 3ajad, MPUMEHSATh HA3BaHHBIC MOJCIbHBIC MPEACTABICHUS
JUTSL BBISIBJICHHSI XapPAKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIECTB M XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HcCaeN0BaTeNbCKHE TeHCTBUSA:

BJIQJIETh OCHOBAMHU METOJIOB HAYYHOTO IMMO3HAHUSI BEIIECTB M XUMUYECKUX PEAKITUIA;

dbopMyIupoBaTh €M W 3aJa4d  HMCCIICIOBAHMS, HCIOJb30BaTh ITOCTABJICHHBIC U
CaMOCTOSITENILHO COPMYIMPOBAHHEBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA TO3HAHMS U OCHOBBI
JUTst POPMHUPOBAHUS TUTIOTE3BI 110 TIPOBEPKE MPABHIIBHOCTH BBHICKA3bIBAEMBIX CY)KJICHHI;

BIIAJICTh HaBBIKAMHU CAMOCTOSITEIBLHOTO IUIAHUPOBAHUS U TPOBEJACHUS YUCHUUYCCKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIONATH 32 XOAOM IPOIIecca, CAaMOCTOSTEIHHO



IPOTHO3UPOBATh €ro pe3yabTar, (OpMYyIMpPOBaTh OOOOIIEHUS M BBIBOJBl OTHOCHUTEIIBHO
JIOCTOBEPHOCTH PE3yJbTATOB MCCIEIOBAHUSA, COCTABIATE OOOCHOBAHHBIM OTUCT O MpPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOW MCCIEIOBATENbCKOM M TPOEKTHON JEATeNbHOCTH,
HPOSIBJIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATENIBHOMY IIOMCKY METOAOB pELIeHHUs
NPAaKTUYECKUX 3aJa4, IPUMEHEHHIO Pa3InYHbIX METO/I0B IIO3HAHUSL.

3) padora ¢ ungopmaumei:

OPUEHTUPOBATbCI B PpA3IMYHBIX HCTOYHHUKAX WHPopManuu (HAYYHO-TIOMYJISIpHAS
JaUTepaTypa XHMMHYECKOTO COJEpXaHHus, CIpaBOuHble IocoOus, pecypcel HHTepHera),
aHATM3UPOBaTh HMH(MOPMAIMIO PA3TUYHBIX BHIOB M (OpPM MpencTaBlIEeHUs, KPUTUYECKU
OLICHUBATh €€ JI0OCTOBEPHOCTb U HENIPOTUBOPEUNBOCTD;

dopMynupoBaTh 3ampoChl M NPUMEHATh Pa3IMYHBIE METOAbI NPH IOHCKE M OTOOpe
UH(pOpMaLK, HEOOXOIMMON JIJIsl BHIIOJIHEHUS y4eOHBIX 3a/1a4 ONPEIEICHHOrO TUIIa;

npuoOpeTaTh OMBIT WCIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH H
pa3IMYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBHIOMPATh ONTUMANBHYIO (hOopMy TpeacTaBieHus HHPOPMALUHU (CXEMBI,
rpaduky, JuarpamMMbl, TaOIHIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAayYHBIH $A3BIK B KauecTBE CpPEIACTBA IpH paboTe € XUMHYECKON
uHpOpMaLuel: NPUMEHATb MeEXIpeaAMeTHble ((u3MYecKue M MaTeMaTU4yecKue) 3HAKU MU
CHMBOJIBI, (hOpMYITbI, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPEOOPA30BBIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJIATHOCTH.

Osi1aieHHe yHHBEPCAJbHBIMH KOMMYHHKATHBHBIMH AeHCTBUAMM:

3aJ]aBaTh BONPOCHI TI0 CYIIECTBY OOCYXKJaeMOil TeMbI B XOJI€ AMAJIOra W/WIH JUCKYCCHH,
BBICKa3bIBaTh HJI€H, (POPMYJIUPOBATh CBOU MPEJUIOKEHUS OTHOCHUTEIIBHO BBIOJHEHUS
MPEJIOKEHHON 3a1a4u;

BBICTYNATh C NPE3CHTALUEH pe3yJIbTaTOB I103HABATEIBHOU AEATEIBHOCTH, MOIYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEpCTHUKAMU TpPU BBIIOJHEHUH XHMHYECKOTO
HKCMEPUMEHTa, NPAKTUUYECKOM paboThl IO MCCIEIOBAHUIO CBOMCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MpoekTa U (OpMYyIUpPOBaTH BBIBOABI MO pe3ylbTaTaM HPOBEACHHBIX
UCCIIeIOBaHUH MYTEM COTJIACOBAHUS MO3UIUI B X0/ 00CYXKJIeHU U OOMEHa MHEHHUSMU.

OsgilaieHHe YHHBEPCAJbHBIMH PeryJSITUBHBIMU 1€l CTBUSAIMU:

CaMOCTOSITENIBHO IUIAHUPOBAaTh M OCYLIECTBIISITH CBOKO IO3HABATENIbHYI JESATEIBHOCTD,
omnpezaensis €€ LeIM U 33Ja4d, KOHTPOJIUPOBATH U IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeasaraeMblii anropuTM JIeHCTBUN NMpU BBIOJHEHUH Y4eOHBIX M HCCIIEAOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee F3P(HEKTUBHBIN CIIOCOO MX PEUICHMs ¢ YUETOM MOJyYEHUs] HOBBIX 3HAaHUH O
BEIIECTBAX M XUMUYECKHX PEAKIHSIX;

OCYILECTBIATh CAaMOKOHTPOJb CBOEM JEATEIIBHOCTM Ha OCHOBE CaMOaHalu3a |
CaMOOIEHKH.

IMPEJIMETHBIE PE3YJIBTATbBI
10 KIIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTpaxaroT:

c(hOPMHUPOBAHHOCTh TMPEACTABICHHUH O XWMHUYECKOH COCTABIISIIONICH €CTECTBEHHO-
HAYYHOM KapTHHBI MHUpA, POJIM XMMHUU B TO3HAHWU SIBICHUH NPHPOIBI, B (HOPMUPOBAHHU
MBIIUIEHUS. U KYJABTYpPHl JHYHOCTH, €¢ (PYHKIMOHAIBbHON TIpaMOTHOCTH, HEOOXOAMMOW st
pelleHus] TPAaKTHUYECKUX 3a7ad U DKOJOTUYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3JI0pPOBBIO U IIPUPOJHOMN CPELE;

BIAJICHUE CHUCTEMOW XHMMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJAraoliue
HNOHATHUS (XUMUYECKUI AIIEMEHT, aTOM, JIEKTPOHHAas 000J04YKa aToMa, MOJIEKYJa, BaJIEHTHOCTb,
JNEKTPOOTPHUIIATEILHOCTh, XUMHYECKasi CBsI3b, CTPYKTypHas ¢Gopmyna (pa3BepHyTas H



COKpalI¢HHAas), MOJb, MOJIIpHAs Macca, MOJIAPHBIH OOBEM, YIJIEPOAHBIA  CKEJNET,
(yHKIMOHANBHAS TPYIIA, paguKal, H30MEpHUs, HW30Mephbl, TOMOJIOTUYECKUN P, TOMOJOTH,
YIJIEBOJOPO/IbI, KUCIOPOA U a30TCOAEpKAIllue COCAMHEHHs,, MOHOMED, TOJUMED, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHUS); TEOPUH U 3aKOHBI (T€OpUs CTPOCHUS OPTaHUYECKUX
BemectB A. M. byriepoBa, 3aKkoH COXpaHEHHS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI SI3bIK XMMHUHU; MHUPOBO33PEHUYECKUE 3HAHMS, JISKALIUE B OCHOBE IOHUMAaHUS
OPUYUHHOCTH U CUCTEMHOCTH XMMHYECKHUX SIBJICHHM, (DaKTOJIOrMUecKUe CBEACHUS O CBOMCTBAX,
CoCTaBe, MOJy4YeHUU U 0€30IaCHOM MCIOJIb30BAHNN BAKHEHIINX OPraHMYECKUX BEIIECTB B OBITY
U MPAKTUYECKOM NeATEIIbHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTh YMEHHI BBIABIIATH XapaKTEPHbIC MPU3HAKU TOHSATHH, YCTaHABIMBATh
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME OHSTHS MIPH OMKMCAHUM COCTaBa, CTPOCHUS U
MIPEBPALLICHUI OPraHUYECKUX COCIUHEHHI;

c(hOpMUPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XMMUYECKYIO CHMBOJIMKY JUJISi COCTaBJICHUS
MOJICKYJIIPHBIX ¥ CTPYKTYPHBIX (Pa3BEPHYTOU, COKPAMCHHON) GOPMYI OPTAaHUYECKUX BEIIECTB
U YpaBHEHUN XUMUYECKHX pEaKIUW, U3rOTABIMBATH MOJEIM MOJIEKYJ OPraHMYECKHUX BEIIECTB
JUISL WITIOCTPALMK UX XUMHUYECKOT0 ¥ POCTPAHCTBEHHOI'O CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHUI YCTaHABIMUBATH MPUHAAJIC)KHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB MO WX COCTaBy W CTPOCHHIO K OIPENEICHHOMY KJIAacCy/Tpylre COeAnHEHHH
(YyrneBomopoAbl, KHCIOPOA M  a30TCOJAEpKAIlUe COCIWHEHHUS, BBICOKOMOJICKYISPHBIC
COEIMHEHMs), JaBaTb MM Ha3BaHMs 1o cucreMmaruueckoil Homenkinarype (IUPAC), a Takxke
OPUBOJUTH TPUBUAIbHBIE Ha3BaHHS OTACIBHBIX OPraHMYECKUX BEIIEeCTB (ITUJICH, MPOIUJIEH,
alleTUIICH, OSTWICHIJIMKONb, TJIMLEPHUH, (QeHos, (QopManbIeruj, aneTaiblIeru], MypaBbHHAsS
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTAa, CTEApUHOBAas KUCIOTA, TIIIOKO03a, (PYyKTO3a,
Kpaxmall, IeJUII0J103a, [JIUIHH);

Cc(OPMHUPOBAHHOCTh YMEHHUS OIpPENEeNsATh BHUJbl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COEIMHEHMSIX (OMHApHBIE U KPaTHbIE);

c(OPMHUPOBAHHOCTh YMEHHUSI NPUMEHATH IOJIOKEHUSI TEOPHUM CTPOEHUS OPraHUYECKHUX
BemectB A. M. byriepoBa i 0ObsICHEHHsI 3aBUCHMOCTH CBOMCTB BELIECTB OT UX COCTaBa U
CTPOEHMSI; 3aKOH COXPaHEHHs MacChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHI XapakTepu30BaTh COCTaB, CTPOEHUE, (UINYECKUE WU
XUMHUYECKHE CBOWCTBA TUIMYHBIX MPEICTABUTENICH PAa3INYHbIX KJIACCOB OPraHMUYECKUX BEIIECTB
(MeTan, 7TaH, JTWIEH, NPONWICH, aleTWwieH, OyragueH-1,3, metwnOyraauen-1,3, OeHsou,
METaHOJI, ITaHOJI, STUJIECHIJIHNKOJb, ITIMIEPUH, (HEeHON, aleTaibIeru], MypaBbuHas U yKCyCHas
KHUCJIOThI, TJIOKO3a, KpaxMmal, [eJUli0JIo3a, aMUHOYKCYCHasi KHCIIOTa), WJUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXKAY HUMH YpPaBHEHUSMHU COOTBETCTBYIOIUX XMMHUYECKHUX DPEAKLMH C
UCTIOJb30BaHUEM CTPYKTYPHBIX (hopMyit;

c(OPMHPOBAHHOCTh YMEHHSI XapaKTepHU30BaTh WCTOUHUKU YIJIEBOJOPOJHOTO ChIPbS
(HeTh, TPUPOIHBIA Ta3, Yrojb), CHOCOOBI MX NEpPepabOTKM M MPaKTUYECKOe NpPHUMEHEHHE
HPOJYKTOB NIepepabOTKH;

c(OpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUMCICHHUS IO XHUMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJMYECTBA HCXOAHOTO BEIIECTBA WM IMPOJYKTa PEaKUUU IO H3BECTHBIM
Macce, 00bEMY, KOJIHMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WM MPOJYKTOB PEAKIUN);

c(OpPMHPOBAHHOCTh YMEHMH BIJIQJETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/IaX HAyYHOTO
NO3HAHUS, MHCIOJIb3YeMbIX B XHMHUU TIPUH HU3YUYEHUU BELIECTB U XUMHYECKHX SIBICHUUN
(HabmofieHne, M3MepeHHe, OHKCIEPHUMEHT, MOJAEIHPOBAHKE), HCIOIb30BaTh CHCTEMHBIE
XUMHUUYECKHE 3HAHUSA [Tl IPUHATHS PELIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBS3aHHBIX
C BEILECTBAMU U UX IIPUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHHUI COONIOAATH MpaBHJIa TOJb30BAHUS XMMHYECKON MOCYION |
1abopaTOpHBIM 000PYIOBAaHHUEM, a TAK)KE MPaBHIa OOPAIICHHsI C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKIUSMHU T10 BBITIOJIHEHHUIO JJAOOPATOPHBIX XUMUUYECKHX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIMOJIHATH XHUMHUYECKUN HSKCHEPUMEHT
(mpeBpallieHus] OpraHMYECKUX BEUIECTB IPU HArPEBaHUM, MOJYyYEHHE 3TUJIIEHA U U3YYEHUE €ro



CBOICTB, KaueCTBEHHbIE pEAKIMM OpPraHWYeCKUX BEILIECTB, JeHATypanusi OEIKOB Npu
HarpeBaHUM, IIBETHbIC PEAKIIMU OETKOB) B COOTBETCTBHM C MpaBHJIAMH TEXHUKU 0€30MaCHOCTH
npu oOpallleHu ¢ BellecTBaMHU U JTaOOPaTOpPHBIM 00OpYyIOBaHUEM, MPEACTABIATh PE3YIbTaThl
XUMHUYECKOTO JKCIIepUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOUIMX pEAKUHHA U
(dbopMynupoBaTh BBIBOJIBI HA OCHOBE 3THX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTHUYECKH AHAIM3UPOBATh XWMHUYECKYIO HH(OpMAIHIO,
HOJy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CcpeacTBa MaccoBoi nuHpopManuu, IHTepHET u qpyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIIOJaTh NpaBUIa HKOJOTUYECKH LEIeco00pa3HOro
noBe/ieHUusT B OBITY W TPYIAOBOM MEATENLHOCTH B IIENIAX COXPAHEHHsSI CBOEr0 3/I0pOBbI U
OKpY)Kalollled MPUPOJHON cpezbl, 0CO3HABAaTh OMACHOCTh BO3ACHUCTBUS HAa KHUBBIE OpraHU3MBI
ONpEACNCHHBIX OPraHMYeCKUX BEIIECTB, NMOHMMAas cMbica mokasarens [IJIK, moscHaTh Ha
npuMepax crocoObl YMEHBIIEHUS U MPEAOTBPALLEHUS UX BPEAHOI'O BO3JIEHCTBUS HAa OpPraHU3M
YeloBeKa;

JUIE 00YYalolUXCsl ¢ OrPAaHWYCHHBIMH BO3MOXXHOCTSIMU 3/I0POBBSI: YMEHHE IMPHUMEHSTh
3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHMS BEIIECTB U XUMUUYECKHUX SBICHUI;

JUIL  CJENbIX W CIa0OBHIAIIMX OOYYAIOUIMXCSA: YMEHHE UCIOIb30BaTh peIbedHO-
TOYEYHYIO cucTeMy o0o3Hadyenuii JI. bpaiins mis 3anucu XxuMudeckux Gopmyi.

11 KIIACC

[IpenmerHble pe3ynbTaThl OCBOCHMsSI Kypca «OOmas M HEOpraHudeckas XUMHs»
OTpaXKaroT:

c(OPMHUPOBAHHOCTh MPEJCTABICHUN: O XHMMHUYECKOH COCTaBIIAIOLIEH €CTEeCTBEHHO-
HAYYHOW KapTHHBI MHUpA, POJIM XMMHU B TO3HAHWU SBJICHUH NPHUPOIBI, B (HOPMUPOBAHHU
MBIIICHUS U KYIbTYphl JMYHOCTH, €€ (DYHKIIMOHAJIBHOW TPaMOTHOCTH, HEOOXOIUMOHN [uis
pelieHuss NPaKTHYECKUX 3aJad U HKOJIOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3JI0pPOBBIO U IIPUPOJHOMN CPELE;

BJIAJICHUE CHCTEMOM XHUMHUYECKUX 3HAHUH, KOTOpas BKIIIOYAET: OCHOBOIOJArarolue
HOHATHS (XUMUYECKUHN 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- AIEKTpOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJla, MOJIb, MOJISIPHBIH 00BEM, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTENEHb
OKHCJICHHs, XMMHU4YecKas CBA3b (KOBaJEHTHas, MOHHAs, MeTaulndyeckas, BOJOPO/IHAs),
KpUCTAJUIMYECKass  PELICTKa, THUIbI XMMHMYECKHUX  pEaKkIuil, pacTBOp, DJIEKTPOJUTHI,
HEDJIEKTPOJIUTBI, JJIEKTPOIUTUYECKAS IUCCOLMALNS, OKHCINTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON PEeaKIK, XUMHUUECKOE PABHOBECHE); TEOPUU U 3aKOHBI (T€OpUs JIEKTPOIUTUYECKOH
Jucconuanuy, nepuonndeckuil 3akon Jl. M. MenneneeBa, 3aK0OH COXpaHEHHUS MAacChl BELIECTB,
3aKOH COXpaHEHUs U NPEBpAIlECHUS PHEPIHMH MPH XUMHYECKHX PEaKIMsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI SI3bIK XMMHH, MHUPOBO33PEHUYECKHE 3HAHMS, JIeXKAIME B OCHOBE IOHHMMAaHUs
OPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHHM, (PaKTOJIOTMUYECKUE CBEIEHUS O CBOICTBaAX,
coCTaBe, MOJy4eHUH M O€30MacHOM HCIOJIb30BAHMU Ba)KHEHIIMX HEOPTaHUYECKUX BELIECTB B
OBITY U IPAKTHUYECKOH J1eATEIbHOCTH Y€I0BEKa,

c(OPMHPOBAHHOCTh YMEHHH BBIABIIATH XapaKTE€PHbIE MPU3HAKU TOHATHH, yCTaHABIMBATh
UX B3aMMOCBS3b, HMCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHS MPU ONUCAHUM HEOPTaHWYECKUX
BEIIECTB U UX NIPEBPALLECHUI;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XMMHYECKYIO CHMBOJUKY JJII COCTaBJICHUS
dbopMyn BelIeCTB M YpaBHEHMH XUMHYECKHX pEaKIUil, CHUCTEeMaTHYeCKYyld HOMEHKIATYpy
(IUPAC) u TpuBHanbHble Ha3BaHUS OTICIBHBIX HEOPTaHMYECKUX BEIIeCTB (yrapHblid ras,
YIJIEKUCHIBIM ra3, aMMHMaK, TalleHas M3BECTb, HETrall¢Has HM3BECTb, IMUTHhEBas COJA, MUPUT U
Apyrue);

Cc(OPMHUPOBAHHOCTb YMEHUH ONPEEIATh BAJIGHTHOCTh U CTENIEHb OKUCIEHUS XUMUYECKUX
3JIEMEHTOB B COEMHEHUAX Pa3IMYHOIO COCTaBa, BUJ XMMUYECKOHN CBS3U (KOBAJICHTHAs!, HOHHAS,
METAJIIIMYECKasl, BOJOPOAHAsS) B COEIMHEHUSAX, TUN KPUCTAIIIMYECKON PEIICTKH KOHKPETHOIO



BellecTBa (aTroMHasi, MOJEKYJSpHAas, MOHHAas, METaJUIMYecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPTraHUYECKUX COCTMHECHUII;

c(hOpMUPOBAHHOCTh YMEHUI yCTaHABIMUBATH MPUHAAJIC)KHOCTh HEOPTaHUYECKUX BEIIECTB
10 UX COCTaBY K OIPEIEICHHOMY KJIacCY/TPYIIe COSTUHEHHH (MPOCTHIC BEIIECTBa — METAJLIBI U
HEMETaJUIbl, OKCU/Ibl, OCHOBAHUS, KUCIOTHI, aM(POTEPHBIE THUIPOKCU/IBI, COJIN);

c(OpMUPOBAHHOCTh YMEHHWI pacKpbIBaTh CMBICI Tiepuoamueckoro 3akona JI. MU.
MenneneeBa W JEMOHCTPHPOBATb €ro  CHUCTEMATU3UPYIOIIYIO, OOBICHUTEIbHYIO |
HPOTHOCTHUYECKYIO () YHKIIHH;

c(OpPMUPOBAHHOCTh ~YMEHHH  XapaKTepu3oBaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUECKUX 3J1eMeHTOB 1—4 nepuoaos llepuonnueckoil cucreMsl XxuMudeckux 3aemeHToB 1. 1.
MenneneeBa, HCHONb3Yys MOHIATHA «S-, pP-, d-3JEKTPOHHBIE OPOUTAIN», «IHEPIETUUYECKUE
YPOBHH», OOBSCHATH 3aKOHOMEPHOCTH HM3MCHCHHSI CBOWCTB XHMHYECKHUX JJIEMEHTOB U UX
COEIMHEHMI o nepuoaam U rpynnam llepuoauyeckoi cucteMbl XuMudeckux snemeHTos [I. U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHI XapakTepus3oBaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE
CBOMCTBa HEOPraHWYECKUX BEHICCTB pA3JIMYHBIX KJIACCOB, IOATBEPKIATh CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKJY HEOPraHMYECKMMU BELIECTBAMH C IIOMOIIBK ypaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

c(OpPMUPOBAHHOCTh yYMEHUSI KIACCU(PUIUPOBATH XMUMHUECKHUE PEAKIUU 10 Pa3IMYHBIM
npu3HakaM (YUCIy W COCTaBy pPEarupymoIIuX BEIIECTB, TEIUIOBOMY 3(PQEKTy peaKiuH,
U3MEHEHUIO CTeTIeHe! OKUCIIEHUS 2JIEMEHTOB, 00PaTUMOCTH PEaKlUU, y4aCTHIO KaTallu3aTopa);

c(hOpMHUPOBAHHOCTHh YMEHHUI COCTABJISITh YPABHEHUS PEAKIUN Pa3IMYHBIX THUIIOB, MOJHBIC
U COKpalICHHbIE YPAaBHEHUS PEaKIUii MOHHOTO OOMEHa, YYUTHIBAsl YCIOBHS, MPH KOTOPBIX 3TU
peaKIy UAYT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUW TMPOBOIUTH PEAKIMH, TMOATBEPKAAIOINE KaueCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pACIIO3HABATh OIBITHBIM IyTEM HWOHBI,
NPUCYTCTBYIOIKE B BOJHBIX PACTBOPaX HEOPraHUYECKHUX BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKIuii MoCPeCTBOM COCTABJICHHUS DIIEKTPOHHOTO OallaHca dTUX PEaKIIHii;

c(hOpMHUPOBAHHOCTh YMEHUIN OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMHYECKOW pEaKIMu OT
pa3nuyHBIX (HAKTOPOB; XapakTep CMEUICHHs XHUMHYECKOrO paBHOBECHS B 3aBHUCHMOCTH OT
BHemHero Bo3naeicteus (npunnui Jlelllarense);

c(OpPMUPOBAHHOCTh YMEHHMH XapaKTepH30BaThb XUMHYECKHE IMPOLIECCHI, Jiexalue B
OCHOBE TPOMBIIIVICHHOTO TIOJY4YE€HUSI CEPHOU KUCIOTHI, aMMHaKa, a Takke COPMHUPOBAHHOCTH
OpeCTaBIeHu 00 OOIIMX HAYYHBIX MPHUHIMIAX U SKOJIOTHYECKHX MpoOieMax XHUMHYECKOTO
MIPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHUN TPOBOAWTH BBIYUCICHUS C WCIOIH30BAHUEM TIOHSATHUS
«MaccoBasi JIOJISI BEIIECTBA B PAacTBOpEe», OOBEMHBIX OTHOMIEHWW Ta30B MPH XUMHUYECKHUX
peaKIusaX, Macchl BEIIeCTBa WM 00BEMa ra3oB MO M3BECTHOMY KOJIHYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMHU BEIIECTB, TEIUIOBOTO 3 dexTa peaknuu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MaCChl BEIIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHUI COONIOAATh MpaBHIa MOJb30BAaHUS XUMHUYECKON TOCYAOU U
1a00paTOpHBIM 00OPYIOBAHUEM, a TAKXKE MIPABHUIIa OOPAIICHHSI C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOJTHEHUIO J1a00PaTOPHBIX XUMUUYECKHUX OTBITOB;

c(OpPMUPOBAHHOCTh yMEHUI TJIAHUPOBATh W BBHIMOIHATH XUMHUYECKUN HKCIIEPHUMEHT
(pa3nokeHre MepoKCUaa BOJAOpOAa B MPHUCYTCTBUM KaTalu3aTopa, OIpPENENICHUE Cpe.bl
pPacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHLHOTO WHIUKATOPA, BIUSHUE PA3IMYHBIX (aKTOPOB
Ha CKOPOCTh XMMHYECKOW peakluu, PeaKkIHH HOHHOTO OOMEHa, KAueCTBEHHBIE pEaKIUH Ha
cynbdar-, KapOOHAT- U XJIOPHUI-AaHUOHBI, HA KATHOH aMMOHHS, PEIICHHE SKCIIEPUMEHTATBHBIX
3amau o Temam «Metamel» U «HemeTtamnbl») B COOTBETCTBUM C MpaBWIAMU TEXHUKH
0e30macHOCTH TIpH OOpaI[eHUH ¢ BEIIECTBAMH U JIA0OPAaTOPHBIM 000PYI0BAaHUEM, MPECTABIATh



pe3ynbTaThl XUMHMUYECKOIO HKCHEpUMEHTa B (OpME 3aluCH YpaBHEHHH COOTBETCTBYHOIUX
peakuuii 1 GOpMyaHpPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

C(OPMHUPOBAHHOCTh YMEHMH KPUTHYECKH aHAJIU3UPOBaThb XMMHUYECKYIH HH(POpPMALUIO,
NOJYy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEICTBA MacCOBOM KOMMYHHUKauu, VHTepHET U
JPYTHX);

C(OPMUPOBAHHOCTb yMEHMH COOMIOJATh IPaBUIAa 3KOJIOTHYECKH LEIecO00pa3HOro
NIOBEJICHUss B OBITY M TPYIOBOH MAEATENBHOCTH B LEJIAX COXPAHEHHsS CBOErO 3JI0pOBbS HU
OKpYKaIoIllleH NMPUPOJHON Cpelibl, OCO3HABATh OIACHOCTH BO3JECUCTBUSA HA KUBBIE OPraHU3MBbI
OIpE/IeJICHHBIX BEILECTB, MOHMMas cMblca nokaszarens I1JIK, moscHATe Ha mpuMepax crnocoOsbl
YMEHBUICHUS U IPEIOTBPAILECHHS UX BPEJHOIO BO3JCHCTBU HA OPraHU3M YEIIOBEKA,

JUid 00y4YaroluXcs ¢ OrpaHUYEHHBIMM BO3MOXHOCTSMHU 3/10pOBBSI: YMEHUE NPUMEHATh
3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJaX [MO3HAHUS BEILECTB U XUMUYECKUX SBJICHU;

JUId  CJeNbIX W ClIa0OBUIAIIMX OOyJaroIMXCsA: YMEHHE HCIOJIb30BATh pPEIbePHO-
TOUYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins mist 3anucu XxumMudeckux Gopmyi.
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24 [IpupoHbIe HCTOYHUKH YTIEBOJOPOIAOB 3 |
' UX mepepadoTka
Wroro no pazneny 13

Pasznea 3.Kuciaopoacoaepxamme opranudeckue coelMHeHust

3.1 Cruptel. @eHon 3

30 Anbneruapl. KapOoHOBBIE KUCTOTHI. 7 i
CrnoxHble 3pUpsI

3.3 VYTrieBoabl 3 1




Uroro no pazneny 13
Pa3znen 4.A30Tconepxkamye Opranudeckue coenHeHunst
4.1 AMUHBI. AMUHOKUCHIOTHI. benku 3
Uroro no pazneny 3
Pa3znea S.BbicokomolieKky/JIsIpHbIE COeIMHEHM S
5.1 [TInactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2
11 KJIACC
KosuyecTBO yacoB JJIeKTPOHHBbIE
HaunmeHoBaHue pa3iesioB U TeM nu(ppoBbIE
Ne n/mm P Kontpoabnsbie | IlpakTHyeckue (acpp )
NnporpamMmal Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1.Teoperndeckue 0CHOBbI XMMHH
Crpoenue atoMoB. [lepnoanueckuii 3akoH
1.1 u Ilepuoanueckas cucreMa XUMHYECKUX 3
anemenToB 1. 1. MenpaeneeBa
12 Crpoenue BemniectBa. MHOTrooOpasue 4
' BEIIECTB
1.3 XHUMHUUYECKUE PEeaKIUU 6 1 1
Hroro no pazneny 13

Pa3znen 2.Heopranuueckast Xumusi




2.1 MeTtasuibl

2.2 Hemeramnnl

)3 CBsi3b HEOPTAHUYECKUX U OPTAHHYECKUX )
) BEILIECTB
Wroro no pazneny 17
Paznen 3.Xumus ¥ JKu3Hb

3.1 XUMHUS U KA3HD 4
Htoro mo pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34







