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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMmma 1O XHMMHU Ha YpPOBEHb cpenHero oOmiero oOpa3oBaHus s
oOyyaromuxcst 10-11-x kmaccoB MAOY «COI n. Kpacueiii TekcTuiibmuk» pa3paboTana B
COOTBETCTBUH C TPeOOBAHUSMU:

o @enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06 obOpazoBanuu B Poccuiickoit
denepanuny;

e mpukaza Munnpocemienuss or 17 mas 2012 1. Ne 413c u3MEHEHHSMH, BHECEHHBIMHU
npukazamMmu MuHUCTEpCTBa 00pa3oBaHus W Hayku Poccuiickoit denepanuu ot 29 nexadps
2014 r. Ne1645, ot 31 nexabps 2015 r. Nel1578, ot 29 urons 2017 1. Ne613, ot 24 ceHTIOps
2020 1. Ne 519, or 11 nmexabps 2020 r. Ne712, or 12 aBrycra 2022 1. Ne 732, «O06
YTBEPXKICHUH (PeIepabHOTO TOCYIapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHAApPTa CPEIHETro
o01mrero oOpa3oBaHUsY;

e mpukaza MunmnpocBenieauss ot 18.05.2023 Ne 371 «OO06 yrBepxkaeHun ¢eaeparbHOR
0o0pa3oBaTeNbHOI MpOrpaMMbl CPEeTHETr0 O0IIET0 0Opa30BaHUsY;

o mpukaza Munnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepxaenuu Ilopsinka opranuzanuu
U OCYIIECTBIIEHUSI 00pa30BaTEeNbHOIN AEATEILHOCTU MO OCHOBHBIM 00111€00pa3oBaTeIbHBIM
nporpamMMamM — 00pa3oBaTeIbHBIM IPOTpaMMaM Ha4ajJbHOTO OOIIET0, OCHOBHOTO OOIIEro U
CpemHero odmiero oopasoBaHus»;

e y4eOHOrO IUIaHa Cpe/IHero oOIero o0pa3oBaHus;

e (enepanpHO pabouell mpOrpaMMBbl IO Y4eOHOMY MIpeIMeTy « XUMUS»;

o Konuenmnuu npenojgaBanus yueOHOro npeamera «XUMHs» B 00pa30BaTEIbHBIX OpPraHU3aLUiX
Poccuiickoit ®enepauuu, peanus3yoluX OCHOBHBIE OOpa3oBaTelIbHbIE MPOTPaAMMbI, U
OCHOBHBIX HoJ0XXeHul «CTpareruu pa3BuTusi BocnuTaHusi B Poccuiickoit ®enepanuu Ha
nepuon 110 2025 rona» (Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.);

e Tlonoxenuss «O pabounx mporpaMmax y4eOHBIX MPEIMETOB, KYpCOB (B TOM YHCIE KYpCOB
BHEYPOUHOI1 1esaTenbHOCTH), yueOHbIX Moayieit MAOY «COUI n. KpacHblil TekcTUIbIIMK.

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA «XUMUSA»

Xumuueckoe 00Opa3oBaHHE, MOJy4aeMoOe  BBIMYCKHHKaMH  00I1e00pazoBaTeIbHOM
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILAIOIIMM 3TAallOM PEAIN3alMU Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LEHHOCTEH, MNPUCYIIUX LEJIOCTHOM cHUCTEeME XMMHMYECKOTO o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TMO3HAHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHHS U OOLIEH KyIbTYpPbI
YeJloBeKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
npupoaHoil cpene. Peannsyercs xuMudeckoe oopa3zoBaHue 0O0yJaroLIMXCs HAa YPOBHE CPEAHETr0
o01rero ob6pa3oBaHUsl CPECTBAMH Y4eOHOTO TpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHUE
KOTOPOI0 ONpeZeNieHbl B MporpaMMme MO XHMHUHM € Y4€TOM CHeIM(PUKM HAyKd XHUMHH, €&
3HAu€HUs B MO3HAHUU NMPUPOABI U B MaTepUATbHON KU3HU OOIIECTBA, a TAKXkKe C y4ETOM OOIINX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0ILero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS Kak 3J€MEHT CUCTEMBbI €CTECTBEHHBIX HayK UrpaeT 0coOyi0 pojb B COBPEMEHHOM
IMBUJIM3AIMH, B CO3/JaHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbl. OHa BHOCHUT CBOM BKJaja B
(dopMHpOBaHUE PAlIMOHATILHOTO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpYyKaroIlleM MHUpPEe KaK O €IMHCTBE MPUPOIbl U YEIOBEKa, KOTOpoe (GOpMUPYETCS B XUMUU
Ha OCHOBE NOHMMaHUs BEHIECTBEHHOI'O COCTAaBAa OKPYKAIOLIET0 MHpA, OCO3HAHUS B3aUMOCBS3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.

TecHO B3auMOJEHCTBYST C JIpyTMMH €CTECTBEHHBIMM HayKaMM, XHMHsA cCTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYJIbTYphI, HEOOXOIUMBIM YCIOBHEM YCIEUIHOIO Tpylda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHas XMMHUS Kak HayKa CO3HMJaTellbHasl, KaKk Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha pelIeHUE INI00aTbHBIX MPOOJIeM YCTOHYMBOIO Pa3BUTHS



YEeJIOBEUeCTBA — CBHIPbEBOM, JHEPTeTUYECKOM, MHUIIEBON, HKOJOTHYECKON OE€30MacHOCTH U
OXpaHbI 3JJ0POBbS.

B cooTBercTBMM ¢ OOHMMMHU MENIMH W TPUHIUIIAMH CPEeIHEro oOmero oOpa3oBaHHS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYy4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCHEHIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBisiFomUMH  TIpeaMeTa «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHnuueckas
xumusa» U «O01as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJI€P)KaHUS KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0230BOM HAyKU: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWHN W3 00IIel XUMHH) M OpraHndeckod xumuu. opmMupoBaHUE JaHHOW CHCTEMbl 3HAHUH
OpH W3YYCHHUU TpeaMeTa o0ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHsI BCETO MHOT000pa3us
BEIIECTB Ha OCHOBE OOLIUX MOHATHI, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa conmepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyecKas
XUMU» chOpMHUpPOBaHA B MPOTrpamMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yuyeOHOro MaTepuasia M OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEIENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XWMHHU BeEIleCcTBa
paccMaTpuBaIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHS OPraHUYECKUX COCIUHECHHH, a
TaK)kKe Ha YPOBHE CTEPEOXMMHYECKUX U 3IJIEKTPOHHBIX IPEACTABICHUN O CTPOCHUM BELIECTB.
Cenenus 00 M3y4aeMbIX B Kypce BELIECTBaX JArOTCSl B PAa3BUTHUM — OT YIJIEBOJOPOAOB J0
CIIOKHBIX OMOJIOTMYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOIy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs IEpBOHAYAIbHBIE
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrioMm 3peHusi B mpeaMere «XuMmus» 0a3z0BOro ypoBHS pacCMaTpUBAETCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOMIETr0 00pa3oBaHMs TEOPETHYECKUH MaTepual u
dakTonornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYECKass XUMHUS» OOYYArOIUMCS TPEJOCTABISAETCSI BO3MOXHOCTh OCO3HATH
3HaYEHHE MEPUOJUYECKOr0 3aKOHA C OOIIETEOPETHYECKHMX W METOJOJOTMUYECKUX TMO3UIIHM,
riry0Ke TMOHATh MCTOPUYECKOe H3MEHeHHe (DYHKIMA 3TOro 3aKkoHa — OT 0O0oOIIaromei o
OOBSCHSIONIEH U MPOTHO3UPYIOICH.

Enunas cucrema 3HaHUN O BAKHEHMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHUSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs
nomonHseTrcs B Kypcax 10 wm 11 kiaccoB ndieMEHTaMH  COJEp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABAaTEIbHOU U
MPAKTUYECKON JEsITeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIECCY
TBOpPYECTBA B 00OJACTH TEOPUH U MPAKTUUYCCKUX MPHUIOKEHUNU XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUU, pelIeHus
MHTEJUIEKTYaJIbHBIX U SKCIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a1ad.B 1enoMm coxpepxanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS! OPUEHTHPOBAHO HAa (POPMUPOBAHUE Y
00y4JaromuXcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHUMaHUsl GUIOCOPCKUX UICH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, MIO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MyTEM dKCIIEPUMEHTA
U peIIeHUs TPOTUBOPEYHI MEXIy HOBBIMHU (haKTaMHU M TEOPETUUYECKHMH IPEANOCHIIKAMH,
OCO3HaHHE POJIM XUMHUHU B PEIICHUH DKOJIOTUYECKUX MPOOIIeM, a Takke MpodieM cOepexeHHs
YHEPTETUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI  MaTepHasIoOB.

B mane pemieHus 3amad  BOCHHUTAHMS, PAa3BUTHS W COIUAIM3AIMHA OOyYarOIIUXCS
MPUHATBIE TPOTPaMMON IO XHMHHU TOAXOABl K OMPEACNICHUIO COJEPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaroT (OPMUPOBAHHE YHUBEPCATbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30Boe 3HaUEHUE I Pa3IMYHbIX BUJIOB JESATEIILHOCTU: pElIeHUs Mpo0eM, MOMCKa, aHalIu3a u



00paboTtkn wHMOpMAIMK, HEOOXOMUMBIX MJIsi TPUHOOPETEHUS OMbITa MPAKTUUYECKOW U
MCCJIEI0BATEIbCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMUU.

B nmpakTuke npenosaBaHusi XMMHH Kak Ha YpOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpenHero oomiero oOpa3oBaHMs, NpU  ONPEACICHUHM  COJAEP)KaTebHON
XapaKTepUCTUKU IleJiel M3y4YeHHs MpeJAMeTa HampaBiIeHHUEM I[EePBOCTENEHHON 3HAYUMOCTU
TPaOUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XMMHUYECKOM HAyku Kak o0jactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, IMPAKTUYECKOW JEesATeIbHOCTH YelOBeKa M Kak OJHOro U3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
OTIpe/IeNICHUIO 1eJIel N3YUYEeHHUS [IPEeIMETa SBJISICTCS BIIOJIHE OMPABIaHHBIM.

HEJN U 3AJAYN N3YUYEHUA YYEBHOI'O ITPEAMETA «XUMU A »

CornacHo NaHHOM TOYKE 3pEHUs TJIABHBIMH IEJIAMU M3y4YEHHUS IpeaMeTra «XHUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpA, B OCHOBE KOTOPOH JieXkaT KIIIOUEBbIC MOHSTHS,
(dbyHaaMeHTanbHBIE 3aKOHBI U TEOPUM XHMHH, OCBOCHHE S3bIKAa HAyKH, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHUS;

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHUX peakUuil, HeOOXOIUMBIX JUIsl IPUOOPETEHUS] YMEHUI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBICHUI, HIMEIOIIUX MECTO B MPUPOE, B MPAKTUYECKON U
IMOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHMA U CHOCOOOB [EATENBHOCTH, CBS3aHHBIX C HAONIOACHHEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI OE€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, copepkarenbHas XapaKTepUCTUKA LI€Jel U 3a7a4 U3y4eHHUs NpeaAMETa B
porpaMMe 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B CHCTeME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIEp>KaHusi oOydeHus,
OPUEHTHPOBAaHHONW Ha TMOATOTOBKY BBINYCKHHKAa 00IIe00pa3oBaTeIbHONM  OpTraHU3aIHH,
BJIQ/ICIONIEr0 HE HAOOpOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU H
YMEHMSIMH aKTUBHOTO TOJY4YEHHs] 3HAaHUN U MPUMEHEHUS UX B peajbHOW MU3HU Ui PEIIeHUs
MPaKTUYECKHX 3a]1a4.

B cBsa3u ¢ aTUM mpu M3ydeHMM TpeaMeTa «XHUMHsS» JOMUHHUpYIOLIEee 3HaueHHEe
nproOpeTaroT TakKue Lelu U 33Ja4u, KakK:

ajganTanus oOydYaloIIMXCS K  YCIOBUSIM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMHpOBaHHE HHTEIUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K €amMo0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATUIO TPAMOTHBIX pEHIEHWH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dopMupoBaHue Yy O0OyYaroIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIMX YHUBEPCAIbHOE 3HAaUCHUE JUIS PA3JIMYHBIX BUJIOB JESATEIBHOCTH: PELICHUs MpoOIIeM,
MOUCKA, aHaimu3a W 00paboTku uHOOpPMAIUU, HEOOXOIUMBIX [JIi TMPUOOPETEHUS] OIBITA
JeATEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHMU XMMHH, a TakKe JJi1 OLEHKH C
MO3UIUI IKOJOTHYECKOW 0€30IaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUUECKHUX MTPOLIECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
00yJaromuxcs: CHocOOHOCTH CaMOCTOSITEbHO IPHOOpETaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbIE
TEXHOJIOTHH JIJIsl IOMCKA U aHalIn3a y4eOHOM U Hay4YHO-TIOMYIIpHON WH(DOPMALIUKA XUMHUYECKOTO
COJIepKaHus;

(dbopMHpoOBaHUE U pa3BUTHE Y 00YUYAIOIIMXCS ACCOLMATUBHOIO U JIOTMYECKOT'O MBILIUICHUS,
HaAOJI0/IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIMMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;



BOCIUTAHUE Y OOydaromuxcs YyOeKIEHHOCTM B TyMaHHUCTHUYECKOH HamnpaBiIE€HHOCTU
XUMHUH, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIbHBIX  MPOOJIEM  palOHAIBHOTO
MIPUPOJONOIB30BAHMS, MOMOJHEHNs JHEPreTUYECKUX PECYpCOB MU COXPAHEHUs IMPUPOIHOIO
pPaBHOBECHsI, OCO3HAaHMA HEOOXOTUMOCTH OCpPEKHOTO OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIBL30BAHUS MOJYUYEHHBIX 3HAHUN JUIS IPUHSATHS
IPaMOTHBIX PELIEHUN B CUTYaLUSAX, CBSI3aHHBIX C XUMHUYECKUMH SIBJIICHUSMU.

MECTO YYEBHOI'O [IPEJIMETA «XUMUA»B YYEBHOM IIJIAHE

B cucreme oOmero o6OpazoBaHusi «XuUMHS» TpU3HAHA O0S3aTENbHBIM  y4eOHBIM
IOpeMETOM, KOTOpPbI BXOAMT B COCTaB MpeaMeTHOM obnactu «EcTecTBeHHO-Hay4HbIE
npeamersi».O0IIee YUCiIo 4acoB, OTBEACHHBIX JUIA HM3YyYCHHUsS XUMHH, Ha 0a30BOM YpOBHE
cpenHero obmero odpa3zoBanums, coctaBisieT 68 yacos: B 10 kiacce — 34 gaca (1 yac B Hezelno),
B 11 ximacce — 34 vaca (1 4yac B Hezemo).

®OPMbI YUETA PABOYEN ITPOT'PAMMBI BOCITUTAHW A
B PABOYEH ITPOI'PAMME I10 npemmery « X MU SI»

Pabouas nporpamma Bocnutanuss MAQOY «COIIl n. KpacHelii TekcTUIbIMK» peanu3yeTcs, B

TOM 4YHCJI€ M Yepe3 UCHOJIb30BAHUE BOCIUTATEIBHOIO IIOTEHUMAJa YPOKOB XHUMUHU.

BocnurarenbHblil NOTEHIMAN IPEAMETa « XUMUSD PEATU3YETCS Yepes:

o [JloOyxneHue oOywarommxcs coOOMIOAAaTh HAa YpPOKE OOLICHPHUHSTHIE HOPMBI MOBEACHUS,
npaBuWiIa OOIIEHUS CO CTapmUMH (MIEAarorH4ecCKUMH pPaOOTHUKAMH) M CBEPCTHUKAMU
(0OyuaroImMMHCS ), MPUHIIUIBI Y4eOHOW TUCIMIUIMHBI U CAMOOPTaHU3AIIUH.

[IpuBneyeHre BHUMaHUS OOYYalOMIMXCA K ILIEHHOCTHOMY AacCHeKTy H3y4aeMbIX Ha YypOKax

MIPEMETOB, SBJICHHM, COOBITUI Yepes:

— oOpailleHue BHUMaHUs Ha HPAaBCTBEHHBIE aCIIEKThl HAYUYHBIX OTKPBITUN, KOTOPbIE U3y4alOTCs

B JIaHHBII MOMEHT Ha YPOKE;

— Ha IpEJICTaBUTENIEH yUEHBIX, CBS3aHHBIX C U3y4aeMbIMU B JaHHbIH MOMEHT T€MaMH, Ha TOT

BKJIJl, KOTOPBIM OHM BHECIM B Pa3BUTHE HALIEH CTpaHbl U MUpPA, HA JIOCTOMHBIE MOJApaKaHUs

MPUMEPBI UX )KU3HU, HA MOTUBBI UX MTOCTYIIKOB;

BxiroueHne B ypOK HIpOBBIX HpOLEAYp, KOTOpbIE MOMOTalOT MONJEpKaTh MOTHBAIUIO

00yyaroImuxcst K MoJIy4eHHIO 3HAaHUH, HaJJa)KUBAHHUIO TIO3UTHBHBIX MEXIMUYHOCTHBIX OTHOIIEHUH

B KJlacce, MOMOTaloT YCTAaHOBJICHUIO JOOPOXKeNIaTeIbHOM aTMochephbl BO BpeMs ypoKa.

[IpumeHeHne Ha ypOKE HHTEPAKTHUBHBIX (POpM pabOTHI, CTUMYIMPYIOUIMX IO3HABATEIbHYIO

MoTuBanMio oOyuaronuxcs. IlpuMeHnenue rpynmnoBoit paboTel uiau paboThl B Mapax, KOTOPbIE

CHOCOOCTBYIOT PAa3BUTHIO HABBIKOB KOMaHIHOM pabOThl W B3aMMOJEHCTBHIO C JIPYTHMH

o0y4aronuMucs.

Boibop u wucnonb3oBaHME Ha YpOKaX METOJOB, METOJUK, TEXHOJOTHH, OKa3bIBAIOLINX

BOCIIMTATEIbHOE BO3JCICTBHE HA JIMYHOCTH B COOTBETCTBHM C BOCIUTATENIBHBIM HJEAJIOM,

LEJIBIO U 3a/la4aMH BOCIIUTaHUS.

WuunuupoBanue M MOJIJEPKKAa HUCCIENOBATEIbCKON NEATENbHOCTH IIKOJIBHUKOB B  (opme

BKJIIOUEHUSI B YPOK Pa3IMUHBIX MCCIENOBATENbCKUX 33JaHUN M 3ajad, YTO J1a€T BO3MOXKHOCTh

oOyyaromuMcsi TpuoOpecTH HAaBBIKK CAMOCTOSTENBHOTO PEIICHUS TEOPETHUYECKOH MpoOieMsl,

TeHEePUPOBAaHUSA M OPOPMIICHHUSI COOCTBEHHBIX TMIOTE3, YBRKUTEIBHOTO OTHOLIEHHS K UY)KUM

UM, IyOJIMYHOTO BBICTYIJICHHSI, apT'yMEHTHPOBAHUS M OTCTAaUBAHMsI CBOEH TOUKHU 3PEHUSI.

VYcTaHoBIIEHUE YBaKUTENbHBIX, IOBEPUTEIbHBIX, HE(OPMATLHBIX OTHOIICHUN MEXAY Yy4YUTeleM

U YYEHUKaMH, CO3/1aHUE Ha YPOKAX SMOIIMOHATBHO-KOM(OPTHOM Cpebl.



COJEPXAHUE OBYUYEHUA

10 KJIIACC
OPTAHUYECKASA XUMUSA

TeopeTudyeckue OCHOBbI OPraHUYECKON XUMHHU

[Ipenmer opraHuYecKON XMMHM: €€ BOZHHMKHOBEHUE, PA3BUTHE U 3HAYECHUE B MOJIYYECHHUH
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequnennii A. M. bytieposa,
e€ ocHOBHbIE TONOkKEeHUA. CTpyKTypHble (DOpPMYIBl OpPraHMYECKHX BEIIECTB. [ omoJorus,
n3oMepusa. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[lpencraBaenne o  kiaccuukanum — OpraHMuecKkux  BemiecTB.  HomeHkmartypa
OpraHMYECKHUX COEIMHEHUMN (cucreMaruyeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
IIpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAIbHbIE METO/bl U3YUYECHHS BEIIECTB U UX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYII
OpraHMYECKHUX BEIECTB, HaONIOJICHHEe M OMNHCAHHME JEMOHCTPALMOHHBIX OIBITOB IO
NPEBPALICHUIO OPTaHUYECKHUX BEILECTB IIPH HAarpeBaHUH (TUIaBIeHUE, O0YTIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOIMYecKMi psia. MeTaH um 3TaH — mpocTeiiiue
MPEJICTAaBUTENIN aJKaHOB: (U3UYECKUE U XHMMHUYECKHE CBOICTBa (peaklUuu 3aMelieHus |
TOpEeHUs ), HaXOXACHUE B IPUPOJIE, IOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTWIEH U MPONWIEH — MPOCTeHIIne
NPEJCTaBUTENIN AaJKEHOB: (U3NYECKHE M XHWMHYECKHME CBOWCTBA (pEaKkIWH THUAPUPOBAHHMS,
raJIoreHUPOBAHMUS, THAPATALIMH, OKUCIICHHUS U TIOJMMEPU3AIINN ), TIOJTyYeHHE U TPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 u meTwiOyraaueH-1,3: CTpocHHE, BAOKHEUIINE XUMHYCCKHE
cBoiicTBa (peakius noauMepusanuu). [lodydeHre CHHTETHYECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
MPOCTEHIINI MPECTaBUTENh aJTKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIMN, TOPEHUS ), TIOTyUSHHE U IPUMEHEHHUE.

Apenbl. benzon: coctaB, crpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUSI M HUTPOBAHUS), MOJIYYEHHE M IpUMEHeHue. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIUIEBOJOPOJaMH,
MPUHAJICKALIMHU K Pa3IMYHBIM KJlaccam.

[IpupoaHble UCTOYHUKU YTIIEBOAOPOOB. [IpupoaHbIii Ta3 U MOMYTHBIE HEPTSIHBIC Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(TH: TMEpPEeroHKa, KPEeKUHT
(TepMuyUecKHid, KaTanuTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HEPTH, UX PUMEHEHHUE B
MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN yrojb U MPOIYKTHI €ro nepepaboTKu.

OKCHepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUu: 03HAKOMIICHUE C
oOpa3iiaMu TiacTMacc, KaydykoB U pe3uHbl, KoJuteKun «HedTe» u «YTombpy», MoeanpoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJIHBIX, IPOBEACHUE NPAKTUYECKONW pPalOTHI:
MIOJIyYEHUE 3TUIIEHA U N3YYEHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Boluricnenuss 1o ypaBHEHHIO XUMHYECKOW peakmuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBAa MJIM MPOAYKTAa peaklUUy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BEIECTB WU MPOIYKTOB PEAKIIUH).

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs

[IpenenpHBIE OMHOATOMHBIE CHUPTHI. METaHON M 3TaHON: CTpPOCHHUE, (U3MUECKHUe U
XUMHYECKHE CBOWCTBA (peaklUu C aKTHUBHBIMU METaJlJIaMH, T'aJOT€HOBOJOpPO/IaMU, TOPEHUE),
npuMeHeHue. BoiopoHbie CBA3M MEXKIy MOJIEKYJIaMUd CHUPTOB. JelicTBHEe MeTaHOJIa U ATaHOJIa
Ha OpPraHu3M YeJIOBeKa.

MHOroaToOMHBIE CHHUPTHL. DTUJICHTINKONb W TJIMIEPHH: CTpOCHHE, (U3HUECKHe U
XUMHYECKHE CBOMCTBA (B3aUMOACUCTBHE CO IIEIOYHBIMU METaJlJIaMH, KaUeCTBEHHAs peaklys Ha




MHOTOATOMHBIE CHUpPTHI). JlelicTBME Ha oOpraHu3M uejoBeka. [IpuMeHEeHHWE TiullepuHa U
STUJICHTJIUKOJISL.

®deHoJI: CTpOEHHWE MOJEKYNbl, (PU3UYEeCKHe W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anpaerunpl U kemouwvl. DopManbAeruj, aueTaIbICTU]: CTpPOeHUE, (QU3NYecKue Hu
XUMHUYECKHE CBONCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAUECTBEHHBIE PEAKIIMH),
MOJIy4YeHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
cTpoeHue, pu3ndecKre 1 XUMUYeCKUE CBOMCTBA (CBOICTBa, OOIIME [Tl Kiacca KUCIIOT, peakius
Tepu(UKaANMK), TOJNydyeHHe U npuMeHeHue. CTeapuHOBas M OJEMHOBAas KHUCIOTHI Kak
MPEJICTABUTENIN BBICHIMX KapOOHOBBIX KUCIOT. Mblia Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOILIEE IEHCTBUE.

Crnosxuble 2¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MIPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

YrneBoabl: cocTaB, Kjiaccu(pUKalus yrieBoJoB (MOHO-, AU- U Tojucaxapuabl). [moko3a —
IOPOCTEHIINKA MOHOCAaXapHua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3MUECKHE W XUMHYECKHE
cBoiicTBa (B3aumojeictBue ¢ ruapokcuaom meau(ll), okucieHne amMMHayHBIM PACTBOPOM
okcuna cepebpa(l), BoccraHoBieHHE, OpOKEHHE TJIOKO3bI), HAxXOXJIEHHWE B MPHUPOJE,
npUMeHeHue, buonorunueckas poib. DotocunTe3. OpykTO3a KaKk U30MEP TIIFOKO3BI.

Kpaxman u nemiono3a kak npupojnblie noaumepsl. CTpoeHne Kpaxmaia U LEJUII0JIO3bI.
Ou3nyecKkue 1 XUMUUECKHE CBOMCTBA KpaxMaia (THIPOIu3, KaYeCTBEHHAs PEaKIus C HOAOM).

OKCHepUMEHTAJIbHBIE METOJbl H3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NpPOBEACHUE,
HAOMO/ICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KAaueCTBEHHbBIC
peakIMu OJHOATOMHBIX CHUPTOB (OkHCiIeHHe 3TaHona okcugom wmeau(ll)), MHOroaTroMHBIX
cnupToB (B3auMmopeiicTBue runepuHa ¢ ruapokcugoMm menu(ll)), anpmerunoB (okucieHue
aMMHa4YHBIM pacTBopoM okcunma cepedpa(l) um rumpoxcumom wmemu(ll), B3ammoneiicTBue
Kpaxmalia C HOJOM), MPOBEIEHUE MPAKTHUUECKON paboThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTBI.

PacuérHrble 3amaumn.

Boblunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJIHOTO BEIIECTBA WJIM MPOAYKTAa PEAaKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.

AMUHOKUCIOTBl Kak amQoOTepHble OpraHudyeckue coenuHeHus. Pusznueckue u
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe IuuuHa). buonornyeckoe 3HaueHue
amuHOKuCIOT. [lenTumsl.

benkn xak NpUpoOAHBIE BBICOKOMOJEKYJSIpHBIE coequHeHus. [lepBuuHas, BTOpuYHAs U
TpeTU4YHasi CTpPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBa OEIKOB: TUAPOJIN3, AEHATypauus,
Ka4eCTBEHHbIE pEaKIMH Ha OENKH.

OKCepUMEHTAJIbHBIE METOJIbl U3YYEHHUs BEIIECTB M UX IpEBpalleHH: HaOI0JeHUEe U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHaTypaluus OEJIKOB IpH HarpeBaHWH, LBETHbIE
peakiuu OeNKOB.

BbicokoMo/IeKyISIPHBIC COCIUHEHHS

OcCHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUHU, CPEOHAS MOJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUI — MOJMMEpHU3aIIs U MOJMKOHICHCAIINS.

OKCHEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: O3HAKOMIIEHUE C
oOpa31amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeamMeTHbIE CBS3H.

Peanu3anus MeXINpeaMETHBIX CBS3€M NPU M3YYEHHHM OpraHudeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX MOHSATHH, Tak U
MOHSTHUN, SBJISIOUINXCS CUCTEMHBIMU JJIS1 OTJIENBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.



OO1e ecTecTBEHHO-HAy4YHbIC TOHATHS: SIBICHHE, HAy4dHbI (akT, TUIOTe3a, 3aKoH,
TEOpHsl, aHaIW3, CHUHTE3, KJIACCU(PHUKAIMI, MEPUOIUYHOCTb, HAOIIOACHUE, H3MEpPEHHE,
9KCHEPUMEHT, MOJIETUPOBaHHUE.

®uznka: MaTepusi, JHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIA, SHEPIrETUUECKUN YPOBEHD,
BEILIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUYECKHE BEIMUUHBI U €IUHUIIbI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BeleCTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepasbl, FOPHbIE TOPO/IbL, TIOJIE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: NuIIeBble MPOIYKThI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOLIUE CPEJICTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHE MTPenapaThbl, MaTepUallbl U3 UCKYCCTBEHHBIX M CHHTETHUECKHX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBBI XUMHH

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JI0UKA.
DHepreTUuecKue ypOBHH, MOJYPOBHH. ATOMHBIC OpOHTaIH, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacrpeneneHust SIEKTPOHOB MO0 OpOUTAISAM B aTOMaxX 3JIEMEHTOB IMEPBBIX YETHIPEX MEPHUOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuii 3akoH u Ilepmommueckas cucrema XUMHUYECKUX 3yeMeHToB [JI. U
MenneneeBa. CBsA3b NEpUOAMYECKOrO 3akoHa M [lepuonmyeckold CUCTEMBI XMMHYECKHX
anemenToB J[. Y. MenzeneeBa ¢ COBpEMEHHOI TeopHel CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUs CBOICTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU IPOCTHIX U CI0KHBIX BEIIECTB
10 rpyNIaM U nepuojam. 3HaueHue NepUoANYECKOro 3aKOHa B Pa3BUTHU HAYKH.

Crpoenue BemiecTBa. XUMHMYecKass CBs3b. Buabl XMMUYECKOH CBs3u (KOBaJeHTHas
HEeNnoJisipHasl U TOJspHas, MOHHAs, MeTauinyeckas). MexaHn3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XMMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). Bogopoanas cBs3b. BaneHTHOCTD.
DneKTpoOoTpULATEIbHOCTD. CTeneHb OKUCIEeHUs. IOHbI: KATHOHBI U aHUOHBI.

BemniectBa MOJNEKYISPHOIO U HEMOJIEKYJSIPHOIO CTPOCHMS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTrie o AucnepcHbIX cucTemMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOpBL. MaccoBas 10Jis
BELIECTBA B paCTBOPE.

Knaccudpukanus HeopraHmdeckux coeauHeHuid. HomeHknatypa HeopraHmdeckux
BEUIECTB. ['eHeTHYecKas CBA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMISKAIUX K Pa3IUYHBIM
KJIACCaM.

Xumnueckass peakuus. Krnaccupukanuss XUMHUYECKHX peakiuil B HEOPraHWYECKOH U
OpraHMYECKON XMMHUHU. 3aKOH COXPaHEHHUS! MacChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEBPALLECHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3M4yHbIX (QakTopoB. OOpaTUMble peakLUu.
XnMuyeckoe paBHOBecHe. DaKTOpbI, BIUAIOIIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
ITpunnun Jlelllarense.

OnexTponuTnueckas aucconuanus. CuibHbIe M ciadble 37eKTpoauTsl. Cpena BOJIHBIX
pPacTBOPOB BEILIECTB: KUCIIAsl, HEHUTpalbHasl, eJI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCepUMEHTAIbHBIE METO/bl M3YyUEHHUsl BEIIECTB U WX IpEeBpallleHui: JEeMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux snementoB /. M. MenaeneeBa», u3yuyeHue
MoJiele KPUCTAJUIMUECKUX pelEToK, HaOJII0JAeHHEe U OINHCAaHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3jokKeHHWe MEepOKCHIA BOJIOpOJAa B MPUCYTCTBUHM KaTalu3aTopa,
OIpe/IeIEHNE Cpelbl PAaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKIUU



HOHHOTO OOMEHa), MPOBEACHHE MPAKTUYCCKON pPaboThl «BiusHUE pa3auvHbIX (aKTOPOB Ha
CKOPOCTh XUMUYECKOM peaKum».

PacuérHrle 3agayn.

Pacuérbl 10 ypaBHEHUAM XMUMHUUYECKUX PEAKLUM, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBasl JOJIs1 BEILIECTBAY.

Heoprannyeckass Xumus

Hemeramnbl. Ilonoxxenne HemeramioB B Ilepuogumyeckoil cucreMe XHUMHYECKUX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpOE€HMsI aroMoB. (DU3MUECKHE CBOMCTBA
HEMETAJUIOB. AJTOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoia, cephl, hocdopa U yriaepoaa).

XVWMUYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOT€HOB, Cephl, a30Ta, docdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCIMHEHU).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COCIUHEHUHN.

Meransl. Ilonoxenue meraimnos B [lepruogudeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
U. MenneneeBa. OCOOEHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 000JI0UEK aTOMOB MeTamioB. Obiiue
¢u3nueckue cpoiictBa MeTauioB. CIUlaBbl METAJIOB. DIEKTPOXUMHUYECKUN PsiIl HANPSIKCHUN
METaJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWUIIMX METAJIOB (HATPHUM, KaJdid, KajdbIMd, MAarHUM,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MEJlb) U UX COCTUHEHHIA.

O6mme cnocoObI moTyYeHHsI MeTaJUI0B. [IpuMeHeHne MeTalioB B OBITY M TEXHUKE.

OKCIIEpUMEHTAIbHbIE METO/bl HW3y4Y€HUs BEUIECTB U MX MPEBPAIICHUN: H3y4YEHUE
KOJUIEKIMH «MeTaJllbl M CIUIaBbI», 0Opa3lOB HEMETAJUIOB, PEIICHHE HKCIIEPUMEHTAIBHBIX
3aja4, HaONIOJIeHWEe M  ONHCAaHUE JICMOHCTPALMOHHBIX M  JaOOPAaTOPHBIX  OMBITOB
(B3auMoJielicTBUE TUAPOKCUIA AJTOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEN, KAueCTBEHHBIE
peaKIuy Ha KAaTHOHBI METAJLJIOB).

Pacuérnble 3anaum.

Pacuétbl macchl BemiecTBa WM 00bEMa Ta3oB MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 YYAaCTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Ponp xuMun B oOecriedeHnu HKOJIOTHUECKOM, SJHEPreTHYeCKOl 1 MUILEeBO 0e30macHoCTH,
pa3BuTUM MeauuuHbl. [loHSATHE O HAy4yHBIX METO/ax IIO3HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBnenuss 00 OOWMX HAyyHBIX NPUHLMIAX [POMBIIUIEHHOTO MOJIyYEHUs
BaXHEHILINX BEILIECTB.

UYenoBek B MuUpE BEUIECTB M MaTEpUaOB: Ba)KHEWIINE CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepHalbl, KPACKH, CTEKJIO, KepaMHUKa, MaTepuanbl I JIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMuYeCKUe U MUHEpaIbHbIE y10OpEHHUSI.

XVUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHJIa HCIOJIB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiia 6€30MaCHOT0 UCIIOIb30BaHMs PEnapaToB ObITOBOM XUMHUHU B IOBCEITHEBHOM JKHU3HHU.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MexXnpeaMETHBIX CBA3€H NMpU U3y4eHUH OO0IIel M HEOPraHUYEeCKOW XMMHHU B
11 knacce ocymecTBIseTCS Yepe3 MCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX MMOHSITHH,
TaK U MOHSTUMN, SBJISIOUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHanmu3,  CHHTE3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HaONIONEHHE,  IKCIEPUMEHT,
MOJIEJIMPOBaHUE, U3MEPEHUE, SIBICHUE.

®usnka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, NMPOTOH, HEUTPOH, MOH, W30TOI,
pPaZoaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUIl YPOBEHb, BELIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEIIMUMHBI U €AUHUIIBI X U3MEPEHHsI, CKOPOCTb.



buonorus: knerka, opraHu3M, 3KOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbL, TOJIE3HBIE HCKOMIAEMbIE, TOILIIUBO, PECYPCHI.

TexHosmorus: XUMUYECKass  MPOMBIILIEHHOCTD, MeETaJLTyprus, MIPOU3BOCTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
MPOMBINIICHHOCTh, (papMarieBTU4ecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
[penapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pPHAJIOB, 3JIEKTPOHHAS MPOMBIIUIEHHOCTbD,
HAaHOTEXHOJIOTUHU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110

XUMHHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIEPE3YJIbTATHI
®I'OC COO ycranarnmmuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS 00YJAIOIIUMUCS TPOTPaMM
cpenHero odmiero o6pazoBanus (JIMYHOCTHBIM, METAaIPEIMETHBIM U IpeaMeTHbIM). HayuHo-
METOAMYECKONH OCHOBOH JIJIsl pa3pabOTKU IUNIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHSI TPOrpaMM
cpenHero odmiero 06pa3oBaHus SBISETCS CUCTEMHO-/1EATEIbHOCTHBINA MOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypPOBHE cpenHero oOmero oOpa3oBaHus
BbIJIETICHBI CJIETYIOIINE COCTABIISIONIHE:

OCO3HaHHME OOYYAIOUIMMHCA POCCUHCKON TPaKIAaHCKOH WACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUE MOTUBAILIUU K 00yUEHUIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JTUYHOCTH HA OCHOBE KIIFOUEBBIX
[IEHHOCTE! ¥ UCTOPHUECKUX TPAIULUii 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBAThCSI B CBOCH AESITEILHOCTU
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIUMH LEIOCTHOM CHUCTEME XHUMHUYECKOTO
o0pa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTAaBHTH ILETH U
CTPOUTH KU3HEHHBIE TIAHBI.

JlugHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» JTOCTHUTAIOTCS B €IUHCTBE
yueOHOM M BOCHUTATENBHOM JIEATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKHUMHU,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH U HJ€aTaMH POCCHICKOTO
rpaXAaHCKOTo O0IIecTBa, MPUHATBIMA B OOIIECTBE HOPMAMH M TPaBHIAMHU IOBEACHMUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00Y4arOIIUXCSl.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XHUMHUS» OTPaXaroT cHOopMHUPOBAHHOCTH
OMbITa TIO3HABATENIbHOM M TMPAKTHYECKOW JEeSATENbHOCTH OO0y4aromuxcs [0 peaau3alud
MPUHSITHIX B OOIIECTBE IICHHOCTEH, B TOM YUCJIC B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUs O0YUYAIOIIMMHUCS CBOMX KOHCTHUTYIMOHHBIX MPaB U 00S3aHHOCTEH, YBAKEHUS K
3aKOHY U MPABOMOPSIIKY;

MPEACTABJICHUS] O COIMAIBHBIX HOpPMaxX W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITEIbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOIHEHHH XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTBI IPYTUX
MIPU aHAJIKM3€E Pa3IMYHBIX BUJIOB YUEOHOH NeATeIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIUTAHMS

LEHHOCTHOTO OTHOILUEHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEIHI0 OTEUYECTBEHHOM
XUMUH;

YBa)XEHHSI K TMPOIIECCY TBOPUECTBA B OOJACTH TEOPHUH M MPAKTHYECKOTO MPUMEHEHHS
XHMHHU, OCO3HAHHUS TOTO, YTO JOCTHD)KCHHS HAYKHU €CTh pPe3yibTaT JJIUTEIbHBIX HAOI0ICHUM,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSSHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

UHTEpeca M TI03HABaTeNIbHBIX MOTHMBOB B IIOJIYYEHUH M TMOCIEAYIOIIEM aHaju3e
uH(GOPMAIIUHU O MEePEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHS;

CITIOCOOHOCTH OILICHMBATh CHUTYaIldW, CBS3aHHBIE C XHUMHYECKHUMHU SIBJICHUSMHU, |
MPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTHUPYSICh HA MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;



TOTOBHOCTH OLICHMBATH CBOE IIOBEICHME W IIOCTYNKM CBOMX TOBApUINEH C IMO3HLIHAN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN ITUX MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

NOHMMaHMA LEHHOCTeH 310pOBOro M Oe3omacHoro oOpas3a >KU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

cOOUIIO/IEHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHus] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYZLOBOU I€ATENBHOCTH;

NOHMMAaHHUA UEHHOCTH TPAaBWJI HWHAWBUAYAIBHOTO M KOJUIGKTUBHOTO O€30MacHOTO
IIOBEJICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOIEH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX MPUBBIUEK (YMOTPEOJICHUS aKOTOJIs,
HapKOTHKOB, KypeHHUsI);

5) TpynoBOro BociMTAHUA:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKON JESTEIbHOCTH,
0OLIECTBEHHO I0JIE3HOM, TBOPUECKOM U APYTUX BUAAX AESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOEC YYacTHE€ B PEIIEHUM IPAKTUYECKUX 3a1a4 COLUAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEepeca K MPAKTUYECKOMY M3Y4YEHHIO Mpo(deccuil pa3iMyHOro poaa, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XCHHUs K TPYLY, JTIOASIM TPYyJla U pe3ysbTaTaM TPYAOBOM I€ATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHAWBUIYAIBHOW TPACKTOPHH OOpa30BaHMA,
Oyaymeit npodeccun U pealn3aluy COOCTBEHHBIX KU3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPeOHOCTEH 001IeCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

9KOJIOTMYECKHU 11€J1IeCO00pa3HOro OTHOILEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAHHUA TJ100aJIbHOTO XapaKTepa dKOJOTMYECKUX Mpo0JieM, BIMSHHS 3KOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN Cpebl;

OCO3HaHHS HEOOXOJUMOCTH MCIIOIb30BaHUS JOCTUKEHUM XUMHHM I PELIEHUS] BOIIPOCOB
palMOHaIbHOIO IPUPOIOIOIB30BaHNUS;

AKTUBHOI'O HENpPHUATHS NEHCTBUI, NPUHOCAIIMX BpPEI OKpYKaIOLIEH MPUPOAHON cpene,
YMEHUSI TMPOTHO3UPOBAaTh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIECTBHUS MPEeANPUHUMAEMbIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYpBI, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COIIMATIBHOMN MPaKTUKE, CIIOCOOHOCTU U YMEHHs aKTUBHO
IIPOTUBOCTOSATH UAEOIOTHH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33pPEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHSI HAYKU U OOILIECTBEHHOM MPAKTUKH;

NOHMMAaHUS CHEINU(PUKA XUMUU Kak HayKHM, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
paLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3aHNUHU LEIOCTHOTO MPECTaBICHUs 00 OKpYyKaroIieM
MHUpE KaK O €IMHCTBE NPHUPOJbI U YEJOBEKa, B MO3HAHWU IPUPOJHBIX 3aKOHOMEpPHOCTEH U
peleHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHM JJIs COBPEMEHHOM IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOH pPOJIM B CO3/IaHUM HOBOW 0a3bl MaTepHalIbHOU
KYJIbTYpbI, pEHIEHUH TI00ANbHBIX MPO0JIEM YCTONYHMBOIO Pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHHU MEIMIIMHBL,
o0ecreyeHny yCIOBUM YCIIEUTHOTO TPyAa U SKOJIOTHYecKd KOMGOPTHOM KM3HU KaKJOTo 4jieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOH TPAaMOTHOCTH: TOHHUMaHMsI CYIIHOCTH METOJIOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHUpPa M MPOUCXOISAIIMX B HEM H3MEHEHHUH,



YMEHHUS JienaTh 000OCHOBAHHBIE 3aKJIFOUCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIINUXCS JaHHBIX
C IICJIBIO MMOJTYYCHHUA JOCTOBCPHBIX BLIBOJ OB,

CITOCOOHOCTH CaMOCTOSITEIBHO MCIIOIb30BaTh XUMHUECKUE 3HAHUS TSI PEIICHUS TIPOOIeM
B PCAJIbHBIX JKU3HCHHBIX CUTYallUAX;

WHTEpeca K MO3HAHUIO M MCCIICIOBATEIHCKOMN ACATEIHHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHMIO W CaMOOOPa30BAHHIO, K
AKTHBHOMY TIOJYYCHHMIO HOBBIX 3HAaHMA TI0 XHUMHH B COOTBETCTBUU C JKM3HCHHBIMHU
NOTPEOHOCTSIMU;

WHTEpeCa K OCOOCHHOCTSAM Tpyla B pa3IUYHbIX chepax mnpodeccuoHaaIbHOM
JIeATCILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHBI

MertamnpenMeTHbIe pPE3ybTaThl OCBOCHHUS YUEOHOTrO IpenMeTa «XUMHsS» Ha YPOBHE
cpemHero odmiero oopa3oBaHus BKIIOYAKOT:

3HaYMMbIe JUIsI (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILINHAPHBIC
(MeXTpeaMeTHbIE) O0IeHAyYHbIE TIOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
n CHGI_II/I(i)I/IKy MCTOAOB IMO3HAHHA, UCITIOJIB3YCMbIX B €CTCCTBCHHBIX HAaYyKaX (MaTepI/IH, BCIICCTBO,
SHEPrHs, SBJICHUE, MPOLECC, CUCTEMa, HAy4YHbIA (DaKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICIOBAaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHC);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynsTuBHBIE), oOecreunBaomue (GopMupoBaHue (YHKIHOHAIBHOH T'PaMOTHOCTH |
COLIMATILHOM KOMITETEHIIMH 00YYarOIIUXCS;

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKAUCIUIUTMHAPHEIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajJbHble YyueOHBbIC JAEWCTBHUS B I103HABATEIbHOW U
COLIMAJIbHON ITPAKTHKE.

MetanpeameTHble pe3ylbTaThl OTPaKalOT OBIAJACHHE YHUBEPCAIBHBIMH y4eOHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMUA ﬂCﬁCTBHHMH.

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITENIbHO  (OPMYJIHUPOBATh M aAKTyallM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMmaTrpuBaTh;

OTIpeNeNATh LENH NAeATEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPHUH HX JOCTHKEHHUS,
COOTHOCHUTD PE3YJILTAThI ACATCIBbHOCTHU C TOCTABJICHHBIMU LCIIAMU;

UCIIONIb30BaTh MPU OCBOCHUHM 3HAHWNM TPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIATH
XapaKTCPHBIC TIPHU3HAKU HOHATHI WU YCTaHaBJIMBaTb WX B3aWMOCBA3b, HWCIOJb30BATH
COOTBETCTBYIOIIME MOHSITHS ISl OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUH IJId KJ'IaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHWYCCKUX peaKHHﬁ;

yCTaHaBIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTh JIOTUYECKUE paCCyKICHHUs (MHIYKTHBHBIC, JAE€IyKTHUBHbIE, IO AaHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIIOUYCHU A,

MPUMEHSTh B TMPOLIECCe MO3HAHUS, UCTIONb3YeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XuMudeckass (GopMyna, YypaBHEHHE XHMHUYECKOM peakiud — TpU pPEIIeHuHd Y4eOHBIX
IMMO3HABATCJIBHBIX W IMPAKTHYCCKUX 3adad, MPUMCHATH HA3BAHHBIC MOJCJIBHBIC IMPCACTABICHHUA
JUTSI BBISIBTICHUS XapaKTEPHBIX MTPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUECKUX PEAKIIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IeHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKIIHIA;

dbopMyIUpOBaTh MENM H 3aJa4d  WCCIEAOBAHWS, HCIOJIb30BaTh IIOCTABICHHBIC U
CaMOCTOSTENLHO CHOPMYIUPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHHS U OCHOBBI
JJISL q)OpMHpOBaHI/Iﬂ THUIIOTESBI IO MPOBEPKE MPABUIIbHOCTHU BBICKA3bIBACMBIX CY)K)IGHI/II\/’I;

BJIQJICTh HAaBBIKAMU CAMOCTOSATEIBHOTO TUIAHUPOBAHUS M TIPOBEACHHUS YUCHHUECKHUX
HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOaTh 32 XOJOM IPOIEeCcca, CaMOCTOSITEIILHO



IPOTHO3UPOBATh €ro pe3yibTar, (OopMyIupoBaTb OOOOLIEHHS M BBIBOJbl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh OMNBIT YYCHUYECKOM HCCIIEAOBATENIbCKOM M TPOEKTHOM JeATENbHOCTH,
HPOSIBIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbIX METO0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B  PA3IMYHBIX HCTOYHMKAX HHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JUTEepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBouyHble THocoOus, pecypcsl MHTepHera),
aHATM3UpPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUYECKU
OLICHUBATH €€ JOCTOBEPHOCTH U HEMPOTUBOPEYUBOCTD;

dopMynHupoBaTh 3ampoCHl M MPHUMEHSATh Pa3IMYHBIE METOJAbI MPH IOHCKE U O0TOOpe
uHpopMaLnu, He0OXOAUMOM Ul BBIIOJIHEHHsI yU€OHbIX 3aau ONPeeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (GOpMY NpeAcTaBiIeHuss HHPOpMaUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBE CpeAcTBa INpu paboTe € XUMHUYECKOU
uHpopMalueil: MPUMEHATh MEXIpeIMeTHble ((pU3NUYecKue M MaTeMaTH4YecKHe) 3HaKu M
CHUMBOJIBI, (popMyIiel, aO0peBUaTYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0Opa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

Osi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMM:

3aJ]aBaTh BONPOCHI M0 CYLIECTBY OOCYXk/1aeMON TeMbI B XOJI€ IMaJIOra U/UiIU JTUCKYCCUH,
BBICKa3bIBaTh HUJEH, (POPMYJIUPOBATH CBOM IMPEHJIOKEHUS OTHOCUTENBHO BbIIIOJHEHUS
IIPEUI0KEHHON 3aa4H;

BBICTYIIaTh C IPE3EHTALMEl Pe3yabTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJIYUYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM [P BBIIOJHEHUM XHMHUYECKOTO
AKCIIEPUMEHTA, IPAKTUYECKOM pabOThl IO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEILECTB,
peanu3aluy y4eOHOro mnpoekta M (OpMYIMpPOBaTh BBIBOJbI 10 pPE3yJibTaTaM INPOBEAEHHBIX
MCCIJIEJOBAaHUM MMyTEM COTJIAaCOBAHUS ITO3ULIUHN B X0/€ 00CYX/IeHUs U OOMEHAa MHEHUSIMH.

OsiaieHHe YHHBEPCAJIBLHBIMHU PeryIssTHBHBIMH ACHCTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI M 3aJaud, KOHTPOJIHMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeJyiaraeMblii aroOpuT™M JEUCTBUN NPU BBHINOJHEHUM YYEOHBIX M MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YYETOM IOJy4eHHs] HOBBIX 3HAHUU O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEM JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLEHKH.

IMPEAMETHBIE PE3YJIBTATHBI
10 KJIACC

IIpenMeTHbIE pe3ysbTaThl OCBOCHUA Kypca «OpraHndecKkast XuMus OTPakaroT:

c(OPMUPOBAHHOCTh MPEACTABICHUI O XUMHUYECKOW COCTaBISIONIEH eCTECTBEHHO-
HAayYyHOW KapTHUHBI MHpa, POJM XUMHUU B IO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUpPOBAHUU
MBIIUICHUST W KYJAbTYPhl JIMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOW st
peHIeHI/ISI HpaKTI/IquKI/IX 3aJa4d U DKOJIOTUYCCKH 06OCHOBaHHOFO OTHOIICHUSA K CBOGMy
37I0pPOBBIO U IPUPOJHOM CPEE;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUH, KOTOpAasl BKJIOYAET: OCHOBOIIOJATrarolne
MOHSTHS (XUMUYECKUH AIIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJa, BaIEHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U



COKpaméHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIJIEPOAHBIH  CKEJIET,
(GyHKUMOHATbHAS TPYIINA, paguKal, H30Mepus, U30MEpbl, TOMOJOTMUYECKHH psil, TOMOJIOTH,
YTJIEBOJAOPOABI, KACIOPOA U a30TCOJAEpKAIINE COCAUHEHUS, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPDHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHU4YECKUX
BemiectB A. M. bytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUYECKHE 3HAHMSI, JIEKAIIME B OCHOBE MOHHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOIOrHYECKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
Y IIPAKTUYECKOM JEeSATENbHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbIC MPU3HAKH MOHATHUH, yCTaHABIUBATD
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIME MTOHATHUS [IPU ONMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLEHUI OPraHUYECKUX COCIUHECHUM;

c(OpMUPOBAHHOCTh YMEHHI HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY JJISi COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOMN) GOPMYII OPraHUUECKUX BEIIECTB
Y YpaBHEHUN XMMHYECKUX PEAKUUW, U3rOTaBIMBATh MOJEIN MOJEKYJ OPraHWYECKHX BEIIECTB
JUISL WJUTFOCTPALMU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOEHHUS];

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAICKHOCTh U3YUYEHHBIX OPraHUYEeCKHX
BEIIECTB II0 WX COCTaBy M CTPOCHHIO K OIPENeIEHHOMY KIIACCY/TPYIIe COCAMHEHUH
(YrmeBomopobl, KHCIOPOA M a30TCOAEpKAIlME COEIUHEHHUS, BBICOKOMOIICKYISIPHBIC
COCIMHEHMS), JlaBaTh MM Ha3BaHus 1o cuctematudeckod HomeHkiatrype (IUPAC), a Takxke
MPUBOJIUTH TPUBUAIbHBIC HA3BaHMs OTAEIHHBIX OPraHMYECKHX BEIIEeCTB (STUJIEH, MPOIUIIEH,
alleTUJICH, STHJICHIJIMKONb, TIHALEPUH, (EHOJT, (OpMabACTHll, AaleTalbJIeTru], MypaBbUHAs
KHUCIIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIOTa, CTE€APUHOBAsl KHCIIOTA, TII0K03a, (pPYyKTO3a,
Kpaxmall, LeJUT0J103a, TJIUIUH);

c(OpMUPOBAHHOCTh YMEHHS OMNPEAENSATh BHUJBI XUMHUYECKOW CBS3M B OpPraHMYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI MPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOEHHUS OPraHUYECKHX
BemectB A. M. bytiiepoBa mis 0OBSICHEHHS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPHU30BaTh COCTaB, CTPOEHHE, (HU3UUECKUE U
XUMHUYECKHE CBOWCTBA TUIINYHBIX NIPEICTAaBUTENIEH Pa3IMYHbIX KJIACCOB OPraHMYECKHUX BEIIECTB
(meTan, STaH, STWIEH, MPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, OeHsou,
METaHOJI, 3TaHOJI, STWJIECHIJINKOIb, TTUIEPUH, (EHOI, aleTalblerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAas KHCIOTa), WILTIOCTPUPOBATh
TEHETHUUYECKYIO CBSI3b MEKIY HUMH YPAaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKHUX pPEaKLUU C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPbS
(HedTb, TPUPOIHBIA Ta3, Yrojb), CHOCOOBI HMX MEpPepadOTKH U TMPAKTUYECKOE NPHUMEHEHHE
IPOAYKTOB NEpepadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XWMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMHU MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEaKun);

c(OpPMHPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX Hay4HOTO
MO3HAHUS, HCIONb3YEMbIX B XHMHU MpPH M3YYEHUM BEIIECTB W XUMHYECKHX SBJICHUI
(HabmofeHne, M3MepeHHe, HKCIEPUMEHT, MOJEIHPOBAHUE), HCIOIb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHUS ISl IPUHATHUS PEUICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsX, CBI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAATH MPaBUJIa MOJB30BAHUS XUMHUYECKON MOCYAOH U
71a00paTOpHBIM 000PYIOBAaHHEM, a TaKXKe MTPaBUiIa OOpAIlEHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKLHUSMU MO BBITOJHEHUIO JTA0OPAaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIIOJIHATH XWMHUYECKHUN 3KCIIEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIIECTB MPH HarpeBaHUU, MOJyYEHUE ITHIIEHA U HU3YYEHHE €ro



CBOICTB, KaueCTBEHHbIE pEAKIMH OpPraHMYECKHUX BEIECTB, JleHaTypalus OEIKoB Mpu
HArpeBaHUU, I[BETHBIC PEAKIIMN OETKOB) B COOTBETCTBUH C MPaBUIAMH TEXHUKH 0€30MaCHOCTH
npu oOpallleHUuHu C BEleCTBAaMHU U JJAOOpPaTOpPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3YIbTAaThI
XUMHYECKOTO JKCIepuMeHTa B (OopMe 3amucH YpaBHEHUN COOTBETCTBYIONIMX pEAKIUN H
(dbopMyIUpOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(GOpPMAIIUIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHpopmanuu, UHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COONIOAATh MpaBHJIa SKOJOTHYECKH IeJIeCO00pa3HOro
MOBE/CHUA B OBITY M TPYIOBOM NEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpYKaroIIe MPHUPOIHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS HA JKUBBIE OPraHU3MBI
onpeAeNéHHBIX OPraHMYeCKUX BELIECTB, MoHMMas cMbica mnokaszarens [IJIK, mosicHsaTe Ha
npuMepax crocoObl YMEHBIICHHS U MPEJOTBPAIICHHUS WX BPEIHOTO BO3JCHCTBUS HA OPTaHHU3M
YeJI0BEeKa;

JUIsi 0OYYaIOIIUXCSl ¢ OTPAaHUYCHHBIMU BO3MOXXHOCTSIMU 3I0POBbS: YMEHHE TPHUMEHSTH
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHHUIA;

JUISE  CIICTIBIX ¥ CA0OBUASIIMX OOYdYaIOmUXCs: YMEHHE WCIOIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOGHMsS Kypca «OOmas M HEOpraHWdecKas XUMHs»
OTPAKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XMMHUYECKOH COCTaBIAIOLIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJM XUMHUH B TO3HAHWM SBJICHUH NPUPOABI, B (OPMHPOBAHUHU
MBILIUIEHUS] U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pelleHHs MpPaKTUYECKUX 3aJad M D3KOJOTMYECKM OOOCHOBAaHHOIO OTHOLIEHMSI K CBOEMY
3I0POBBIO U IPUPOJIHOM CpenE;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIOJATrAIOIINE
HOHSTHUS (XMMHYECKHUIT DJIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHbIE OPOUTATIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHCIICHMs, XMMHUYeCKas CBs3b (KOBaJCHTHAas, MOHHAs, MeETaJuIn4yecKas, BOJOPOJHAs),
KpUCTAJUIMYECKass  peIETKAa, TUIIBI ~XMMHYECKMX  pEakUHWid, pacTBOp,  DIJIEKTPOJIMUTHL,
HEJIEKTPOJIUTHI, JJIEKTPOIUTUYECKAs NUCCOLUALHNS, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTb
XUMHYECKON peaKINK, XMMHUUECKOE PABHOBECHUE);TEOPUH U 3aKOHBI (TEOPUS JIEKTPOIUTHIECKON
aucconyanuu, nepuoandeckuil 3akon 1. M. MenaeneeBa, 3aKk0OH COXpaHEHHsI MacChl BELIECTB,
3aKOH COXPAHEHHUs M NPEBpAlllEHUs SHEPTUU NPU XUMHUYECKHX PEaKlMsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHMHM, MUPOBO33PEHUECKHE 3HAHUA, JCKAIIME B OCHOBE IOHMMAaHUs
NPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOJIOrMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUH M Oe30MacHOM MCIIOJIb30BAaHUM BA)KHEHIIMX HEOPraHMYECKHUX BELIECTB B
OBITY U IPAKTUYECKOMN JAEATEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHU BBISABIATH XapaKT€pPHbIC MIPU3HAKK MOHATHUH, yCTaHABIUBATh
UX B3aUMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOIIME MOHSATHUS NPU ONHCAHUM HEOPTaHWYECKHUX
BEILECTB U UX IIPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUUYECKYIO CHUMBOJUKY JUIsl COCTaBJICHUS
dopMyn BemeCTB M ypaBHEHHH XUMHUYECKUX pEAKLUUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHbIE Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas WU3BECTb, HETall€Has W3BECTb, IUTbEBAs COAA, NMUPUT U
ApyrHe);

c(OpPMHPOBAHHOCTh YMEHUH ONpEeNsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
METAJIJINYECKasl, BOJOPOJHAsA) B COCAMHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO



BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakKTep cpeAbl B BOIHBIX
pacTBOpax HEOPraHMUECKUX COCIUHEHMI;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpYIIe COeAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM(OTepHbIE TUAPOKCUIDI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~ YMEHHMIl  XapaKTepu30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuueckux 3nemeHToB /1. 1.
MeneneeBa, HCIHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTUUYECKHUE
YPOBHMY», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMMHYECKHUX D3JIEMEHTOB M UX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementos [1. U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHMHYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB pA3JIMYHBIX KJIAcCOB, IOATBEPXkAATh CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXJY HEOPraHMYECKUMM BEIECTBAMM C TIOMOIIBI YPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUil;

c(hOpMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IunYHBIM
OpU3HAaKaM (YUCITy W COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3G (dEeKTy peaxiuH,
M3MEHEHUIO CTENICHEeH OKUCIICHHSI 3JIEMEHTOB, 0OPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKLUUN pa3IuYHbIX TUIIOB, IIOJHBIE
U COKpallEHHbIC YpaBHEHUS peaklUii MOHHOTO OOMEHa, yUUThIBasl yCIOBHS, MPU KOTOPHIX 3TH
peakuuy UAYT /10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacHoO3HaBaTb OINBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTaHMUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPHIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS FJIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pasnYHbIX (HAaKTOPOB; XapakTep CMEIIEHUs XWMHYECKOr0 paBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTeus (nmpunuun Jlelllarense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHWMHYECKHE IMPOLECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
npezcTaBieHnit 00 OOIIMX HAyYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMpodiieMax XMMUYECKOTro
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAWUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM MOHSATHUS
«MaccoBasi JI0JIl BEILIECTBA B pacTBOpe», OOBEMHBIX OTHOLIEHUH Ta30B INPU XUMHUYECKHUX
peakIMax, Macchl BellecTBa UM 00BbEMaA ra3oB 10 M3BECTHOMY KOJIMYECTBY BeIECTBAa, Macce
Wi 00BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIIOBOTO 3 (dexra peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUH COOJIIOAATH MpaBUiia MOJIH30BAHUS XUMUYECKOW TOCYAOU U
71a00paTOpPHBIM 000PYAOBAaHHEM, a TAK)KE MTPaBUiIa OOpAIllEHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJIHATH XMMHUYECKUN 3KCIIEPUMEHT
(paznmokeHue NeEpoKcHIa BOAOPOAa B MPHUCYTCTBUM KaTalu3aTopa, OINpPEIECIICHHUE Cpeibl
pPacTBOPOB BELIECTB C NMOMOIIBIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMHYECKOW peakIuH, peaklMd HOHHOro oOMEeHa, KaueCTBEHHblE peaklUuu Ha
cynbdar-, kapOoHAT- U XJOPHUJ-aHUOHBI, HA KATHOH aMMOHMSI, PEIIEHUE IKCIEPUMEHTAIbHBIX
3agau o TtemMaM «Metamne»y u «Hemeramibl») B COOTBETCTBMM C MpaBUJIAMH TEXHHUKHU
0€30acCHOCTH MPH 0OpaIlleHNH C BELIECTBAMH U JIAOOPaTOPHBIM 000PYJOBAHUEM, NTPE/ICTABIISAThH



pe3yabTaThl XUMHUYECKOrOo SKCIepUMEHTa B (OpMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIUX
peakuuii 1 GOpMyIUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

C(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMHMUYECKYIO HH()OpMALHIO,
IOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHHKanuu, VHTepHET U
ApYTHUX);

c(OPMHPOBAHHOCTh YMEHHH COOJIIOJaTh TpaBMJIa SKOJIOTMYECKH IeecO00pa3HOro
HOBEJCHUS B OBITY M TPYJOBOH JEATEIBHOCTH B LENAX COXPAHEHUs CBOEro 370pOBbsi M
OKpPY’KaIOIlleW NPUPOJHON Cpellbl, OCO3HABATh ONACHOCTb BO3JEHCTBMS HA JKUBBIC OpraHU3MBbI
OIpe/IeNIEHHBIX BEIECTB, MOHUMas cMblci nokasatess [1/IK, noscHATh Ha mpuMepax CrocoObl
YMEHBILIEHUS U IIPEAOTBPALICHUS UX BPEIHOIO BO3IEUCTBUS HA OPraHU3M YEJI0BEKA;

JUId O0YyYarolMXCs ¢ OrpaHMYCHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE NPUMEHATh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHMUS BEIIECTB U XUMUYECKUX SIBIICHUH;

JUId  CcHeNbIX M caa0oBUIAIIMX OOyYaroIUXCs: YMEHHME MCIOJIb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns aiis 3anucu XuMudeckux Gpopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Pa3znen 1.Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUH
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznen 2.YriaeBoaopoanbl
2.1 [Ipenenbubie yraeBoAOPOABl — aJTKAHbBI 2
59 HenpenenbHble yrneBogOpOIbl: aJKEHbI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1
uX nepepadboTka
Hroro no paszneny 13
Pa3nen 3.Kuciiopoacoaep:kamue opraHu4eckue coeJHHeHHs
3.1 Crnuptsl. Oenon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnoxubie 3¢upbl
3.3 VrneBoabsl 3 1




Uroro mo pazueny 13

Pa3znen 4.A30Tcoaepskaniue oprannyeckue coeIuHeHUust

4.1 AMUHBL. AMUHOKHUCIIOTHL. beku 3

Wroro no pazueny 3

Pa3pnen S.BeicokoMOJIeKy I PHbIE COCIUHEHUS

51 [Tnactmaccel. Kayuyku. Bomokna 2 ‘ ‘
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undpoBbIe
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (ubp )
NpoOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Pasznen 1.TeopeTrnyeckne 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepnonnueckas cucteMa XMUMUYECKHAX 3
anemenToB 1. I. Meneneena
12 Crpoenue BemecTBa. MHOrooOpasue 4
' BEILIECTB
1.3 XUMHUYECKUE PeAKIUU 6 1 1
Hroro 1o pasneny 13

Pa3nen 2.Heopranuyeckasi Xumust




2.1 Mertaisl

2.2 Hewmerayuier

53 CBsi3b HEOPTAHUYECKUX U OPTAHIMYECKUX )
' BEILIECTB
Hroro no pazneny 17
Pa3zgen 3.XuMus ¥ :KU3HL

3.1 XUMHUSA ¥ KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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