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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma Mo XMMHUM Ha ypOBHE CpemHero oodimiero oOpazoBaHus paszpaboTaHa Ha
ocHoBe DexepanpHoro 3akoHa oT 29.12.2012 Ne 273-@3 «O6 obpazoBannu B Poccuiickoit
@enepanum», TpeOOBaHMH K pe3ylbTaTaM OCBOEHHSA (enepaibHOi  00pa3oBaTeIbHOM
nporpaMmsl cpendero oduiero oopaszosanus (POII COO), npencraBienusix B denepanbHoM
rocygapctBeHHOM oOpazoBarenbHoM ctangapte COO, ¢ yuérom Konmenmmu mpenojaBaHus
yueOHOTO TpeaMera «XuMHs» B 00pa3oBaTeNbHBIX opranm3anusx Poccuiickoit denepanmy,
peann3ylommMx OCHOBHBIE 00pa30BaTeNbHBIE MPOTPAMMBI, M OCHOBHBIX MOJOXCHHUU
«Crpaterun pa3Butus BocnuTanus B Poccuiickoil ®@enepanuu Ha nepuon ao 2025 roma»
(Pacnopsokenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0/J0B K pa3paboTKe MNporpamMmbl 110 XUMHH, K OIPEIEICHHUI0 0O0IIei
cTpaTeruu OOYy4YeHHs, BOCIWTAHHUA U Pa3BUTHA OOYJAIOMIUXCS CpPEACTBaMHU Y4eOHOTO
npenMera «Xumus» s 10-11 kmaccoB Ha 6a30BOM YpOBHE COCTABWJIM KOHLENTYaJIbHbBIE
nojoxenus ®I'OC COO o B3anMOOOYCITOBIEHHOCTH II€JICH, COJEpPXKaHUSA, PE3YJIbTaTOB
o0Oy4eHHs 1 TpeOOBaHMIA K YPOBHIO MOTOTOBKH BHIITYCKHHKOB.

XuMmuyeckoe 00pa3zoBaHUE, II0JIy4aeMO€ BBIMYCKHUKaMU 0011e00pa3oBaTeabHOM
OpraHM3aliM, SBJSETCS HEOThEMJIEMON dYacThio HMX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIOIINM 3TallOM pealu3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIHOUEBBIX
[IEHHOCTEH, TPUCYIIUX IIEJIOCTHOM CHCTEME XHMHUYECKOTO OOpa3oBaHHs. OTH IEHHOCTH
KacaroTcs MO3HAHMS 3aKOHOB TPUPOJIBI, (POPMHUPOBAHUS MHPOBO33PEHHS U OOIIEH KYIbTYpPhI
Yel0OBEeKa, a TaKKe DKOJOTMYeCKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO U
npupoaHoil cpene. Peanmusyercs xumudeckoe oOpa3oBaHMe OOy4yaroUIMXCs Ha YpPOBHE
cpemHero ooOmero oOpa3oBaHUsl CPEACTBAMH y4eOHOTO MpeaMeTa «XHUMHs», COIepKaHUuE U
IIOCTPOEHHE KOTOPOIO OIpENENIEHbl B MPOrpamMMe MO0 XUMHM € y4ETOM CHeUu(UKH HayKd
XMMUH, €€ 3Ha4eHUs B MO3HAHUM MPUPOJBI U B MAaTEpUAIILHOW KHU3HU OOLIECTBA, a TAaKXKe C
y4€TOM OOLIMX Lesiel U NPUHIMIIOB, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI
cpenHero oOmiero oopazoBanus B Poccuiickoit deneparumn.

XuMHSL KaK 9JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HUrpaer ocoOyi pojb B
COBPEMEHHOU ITUBWIJIM3AINH, B CO3JaHIUN HOBOU 0a3bl MaTepuaabHOU KylbTyphl. OHA BHOCUT
CBOM BKJIaJ B ()OPMHPOBAHNE PALMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, B CO3/IaHUE LIEJIOCTHOTO
IpeJCTaBICHU 00 OKpyXarolleM MHpe KaK O €IMHCTBE INPHUPOJbl U YEIOBEKa, KOTOpPOE
(bopMupyeTcsi B XMMUU Ha OCHOBE IOHUMAaHMsI BELIECTBEHHOI'O COCTaBa OKPYXKAIOIIEro MUPA,
OCO3HAHMS B3aUMOCBSI3M MEX]y CTPOCHMEM BEIIECTB, UX CBOMCTBAMM M BO3MO>KHBIMU
001acTAMHU IPUMEHEHMS.

TecHo B3auMoneiHCTBYsT C€ JpYrMMH €CTECTBEHHBIMM HayKaMM, XUMHsS cTaja
HEOTHEMJIEMON YacThI0O MHUPOBOM KyJbTYpbl, HEOOXOJUMbBIM YCIOBHEM YCIIEIIHOTO Tpyla U
AKHU3HU KOKA0T0 uieHa obmectBa. CoBpeMEeHHast XUMUs KaK HayKa cO3uaTeNbHas, Kak HayKa
BBICOKUX TE€XHOJIOTUI HallpaBJI€Ha Ha pellieHue I1100anbHbIX Ipo0IeM YCTOWYMBOIO Pa3BUTUS
YeJIOBEUECTBA — ChIPhEBOM, HHEPreTUUECKOM, MUILEBOM, 3KOJIOTHYECKON O€30HMacHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBercTBHM € OOIIMMHU LENSAMU U HNPUHIMIIAMHU CPEIHEro obuero oopa3oBaHus
cogepxkanue npeamera «Xumus» (10-11  kmacebl, 0a30BbIH  ypOBEHb  H3Y4YEHHMS)
OPUEHTUPOBAHO MPEHMYILIECTBEHHO Ha OOIIEKYJIbTYPHYIO IOATOTOBKY OOYy4YarolInXcs,
HE00X0AMMYIO UM JJIsl BBIPAaOOTKH MUPOBO33PEHUECKHX OPUEHTUPOB, YCIIEITHOTO BKIIOUEHHS
B JKM3Hb COIIMYMa, HpPOJOJDKEHHMsS 00pa3oBaHMs B pa3IM4YHBIX OOJIACTSIX, HE CBSI3aHHBIX
HEMOCPEICTBEHHO C XUMHUEH.

CocraBnsiomuMu mpeamera «XUMHs» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas
xuMus» U «OOmas ¥ HeopraHudeckas XHUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEp KaHUs
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHWU MO HEOPraHWYECKOM XMMHHU (C
BKJIFOYEHHEM 3HaHMH W3 oOIiel XUMHUHM) U opraHnyeckoi xumuu. GopmupoBaHHE AaHHOU



CHCTEMBI 3HAHUHU MPU U3YUYEHHUH TpeaMeTa 00eCIIeYMBaEeT BOZMOKHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3us BEIIECTB Ha OCHOBE OOIIMX MOHITHH, 3aKOHOB M TEOPHIA XUMUH.

Crpykrypa conxepkanus KypcoB — «Opranmyeckas xumus» u «OOmas wu
HEOpraHuyeckasi XuMus» cGopMupoBaHa B MpOTrpaMMe IO XUMHH HA OCHOBE CHUCTEMHOTO
MOJX0Aa K M3YyYCHHMIO y4eOHOro marepuaia M OOYCIIOBJICHAa HMCTOPHYECKH 00OCHOBAHHBIM
pa3BUTHEM 3HAHMM HA ONPEIEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHu4ecKou
XMMHMM BELIECTBA pAcCMaTpUBAIOTCA Ha YPOBHE KIACCUYECKOW TEOPUM CTPOEHUS
OpraHMYECKUX COEIUHEHHM, a TaKKe Ha YPOBHE CTEPEOXHMMHYECKUX U AJIEKTPOHHBIX
IIpe/ICTaBICHUI 0 CTpoeHUH BellecTB. CBeeHUs 00 U3y4aeMbIX B Kypce BEIIECTBAX JAI0TCS B
Pa3BUTUU — OT YIJIEBOJOPOJOB J0 CJIOKHBIX OMOJIOTUYECKU aKTHBHBIX coelMHeHull. B kypce
OpPraHU4ecKOi XMMHUU MOJYYal0T pa3BUTHE c(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETo
o0pa3oBaHUs MEpPBOHAYAIbHbBIE MPEICTABICHHUSI O XUMUYECKOM CBS3H, KJIacCU(PUKAIMOHHBIX
MpPU3HAKaxX BEIIECTB, 3aBUCUMOCTH CBOWCTB BELIECTB OT HMX CTPOEHHUSA, O XUMHYECKOMN
peaxkiuu.

[Tox HOBBIM yriiom 3peHHs B IpeaMere «XHUMHsD» 0a30BOTO YpOBHS paccMaTpUBaeTCs
W3Y4YEHHbII Ha YPOBHE OCHOBHOTO OOIIEro o0pa30BaHUS TEOPETUYECKUH MaTepuan Hu
(akTOJIOrMYecKUe CBEICHMSI O BELIECTBAX M XMMHUYECKOM peakinuu. Tak, B YaCTHOCTH, B
Kypce «OOmas 1 HeopraHudeckas XUMUsS» 00ydarolUMCs MPEJI0CTABISIETCS BO3MOKHOCTh
OCO3HATh 3HAYEHHE IMEPHOJUYECKOr0 3aKOHa C OOLIETEOPETHYECKUX M METOJI0JIOTHUYECKHUX
MO3ULMH, TIy0)XKe TMOHATh MCTOPUYECKOE H3MEHeHHe (QYHKIHMI 3TOro 3akoHa — OT
o0oOmaroieit 10 00bACHAIOMEN U TPOTHO3ZUPYIOIIEH.

Ennnas cucteMa 3HaHUI O BaXKHEWMIIIMX BEIIECTBAX, X COCTAaBE, CTPOCHHUH, CBOMCTBAX
U TPUMEHEHUHU, a TaKkKe O XHMHUYECKUX PEaKIUsiX, UX CYH[HOCTH U 3aKOHOMEPHOCTSX
npoTeKkaHus nonosHsercs B Kypcax 10 u 11 kiaccoB aneMeHTaMH COAEp KaHuUsl, UMEIOIIUMU
KYJIBTYpPOJIOTUYECKUI U NPUKIATHOW XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT MOHUMAaHUIO
B3aMMOCBSI3M XUMHH C JAPYIMMH HAayKaMH, DACKpBIBAlOT €€ poJIb B IO3HABAaTEIbHOM U
MIPAKTUYECKON JEeATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHMTAHUIO YBAXEHHS K IPOLECCY
TBOpPYECTBA B O0JIACTH TEOPUH U MIPAKTUYECKUX NPHIIOKEHUH XUMHUHU, IOMOTAIOT BBIITYCKHUKY
OpUEHTUPOBATbCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX INpoOieMax, CBSI3aHHBIX C
XUMUEH, KpUTUYECKH OCMBICIINBAaTh MH(POPMALIUIO U IPUMEHATH €€ JUIsl IONOJHEHUs 3HAHUM,
pELICHNs MHTEJUICKTYAJIbHBIX M JKCIIEPUMEHTAIBHBIX HCCIENOBATEIbCKUX 3a1ad. B memom
coJiepKaHue Y4eOHOro npeaMmera «XHUMUsS» JAHHOTO YPOBHS M3Y4EHUS OPHEHTHPOBAHO Ha
(dbopmupoBaHue y 00yqaromuxcss MUPOBO33PEHYECKON OCHOBBI JJIs1 IOHUMAHUS (QHI0COPCKUX
UICH, TaKUX KakK: MaTepHalbHOE E€IUHCTBO HEOPraHM4YEeCKOr0 M OpPraHM4ecKoOro MHpa,
00yCIIOBJIEHHOCTh CBOMCTB BELIECTB UX COCTABOM M CTPOEHHEM, [1I03HABAEMOCTh IPUPOAHBIX
SABJICHUH NyTEM OHKCIEPUMEHTAa M PELICHUs NPOTUBOPEUMH MEXAY HOBBIMU (akTamMu U
TEOPETUYECKUMU TPEANOCHUIKAMH, OCO3HAHHUE POJIM XUMHUM B PELICHUM SKOJOIMYECKHX
npobiem, a TaKke NpobdieM cOepekeHUsl FHEPTETHUECKUX PECYPCOB, ChIPhS, CO3JaHNs HOBBIX
TEXHOJIOTUH U MaTepUaJIOB.

B nuiane pemieHus 3ajad BOCIMTAHMS, Pa3BUTUS M COLMAIM3ALUU OOyYarOIIUXCS
IIPUHATHIE NIPOrPAMMOM MO XMMMM HOIXOAbI K OIPEICIICHUIO COIEPKAHUSA U MOCTPOCHUS
npeaMeTa npeaycMaTpuBaoT GOPMUPOBAHUE YHUBEPCATIBHBIX YUEOHBIX I€HCTBUNA, UMEIOLIUX
0a30Boe 3Ha4yeHUE Ul PA3JIMYHBIX BHUAOB JEATEIBHOCTH: pELIeHHs MpolsieM, IOUCKa,
aHanu3a ¥ 00paboTKK MHPOPMAIMU, HEOOXOJUMBIX U1l IPUOOPETEHNUS OIbITAa MPAKTHUECKON
U UCCIIEJOBATEIBCKOM EATENBHOCTH, 3aHUMAIOILIEH BaXXHOE MECTO B IO3HAHUM XUMUHU.

B npaktuke mpemnogaBaHus XMMHM Kak Ha YpOBHE OCHOBHOTrO oOIiero odpa3zoBaHM,
TaKk ¥ Ha YpPOBHE CpeAHero obmero oOpa3oBaHus, NMPH ONPEJECIEHUH COJEpKaTeIbHON
XapaKTEPUCTUKHU LIEJIEH W3ydyeHUs NpPEIMETa HalpaBICHUEM IEPBOCTEIIEHHONW 3HAYMMOCTH
TPAJULMOHHO TpU3HAETCs (OpMUpOBAHHE OCHOB XHMHUYECKOH HAayKH Kak oOiacTu
COBPEMEHHOTO €CTECTBO3HAHMS, NPAKTHUUECKON NEATEIBHOCTH YEJIOBEKA M KaK OJHOTO W3



KOMIIOHEHTOB MHUPOBOM KyiabTypbhl. C METOAMYECKON TOYKM 3pEHMs] TAaKOW MOAXOJ K
OTIPEJICIICHUIO LIEJIE N3YUEHUs IIPEIMETA SIBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CornacHO JaHHOM TOYKE 3pPEHMsI IVIABHBIMU LIETSAMU M3YUYEHMSI NpeaAMeTa «XHUMHUsD» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:

e (opmupoBaHuEe cHCTEMbl XHUMHYECKUX 3HAHWM KaK BaKHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAYy4YHON KapTUHBI MUpa, B OCHOBE KOTOPOI1 JIeXkKaT KIKOUEBbIC MOHATHS,
(GyHIaMeHTaJIbHBIE 3aKOHBI M TEOPUHM XUMHUH, OCBOCHHUE S3bIKa HAYKH, YCBOCHHE U
MMOHMMAHHME CYIIHOCTU JIOCTYIMHBIX OOOOIIEHHUI MHMPOBO33PEHUECKOTO XapakTepa,
03HAaKOMJIEHHE C UCTOPUEN UX Pa3BUTHUS U CTAHOBIICHHUS;

e (dopMupOBaHHE M PA3BUTHE MPEACTABICHUI O HAYYHBIX METO/AX MO3HAHUS BEUIECTB
U XUMHUYECKUX  PEaKIHid, HEOOXOMUMBIX Ui  NPHOOpPETeHUs  yMEHHH
OpUEHTUPOBATHCS B MHUPE BELIECTB U XUMUYECKUX SIBJIICHUN, UMEIOIIUX MECTO B
MIPUPOJIE, B IPAKTUYECKON U TOBCEIHEBHOM KU3HU;

® pa3BUTHE YMEHHH U CIOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM U
OOBSCHEHMEM XHMMHUYECKOTO S3KCIIEpUMEHTa, COONIOIEHHEM MpaBuil 0e30macHOro
oOpaleHus ¢ BEeCTBAMH.

Hapsiny ¢ atuMm, conepkarenbHasi XapakTepUCTHKA LieJed U 3a7a4 U3y4eHHs NpeaMera
B MporpaMmMe IO XUMUU YTOYHEHa M CKOPPEKTHPOBAaHA B COOTBETCTBUM C HOBBIMHU
MPUOPUTETAMU B CUCTEME CpeliHero oomiero oopasopanus. CeroHs B NpenoilaBaHuu XUMUU
B Ooiblel cTerneHn OTAAETCS NPEANOYTEeHHE NPAKTHUYECKONW KOMIIOHEHTE COJep:KaHus
oOyueHusi, OpPUEHTHPOBAHHOW Ha TMOATOTOBKY BBIMMYCKHHKAa 0011e00pa3oBaTeIbHOMN
OpraHu3aliy, BJIAJICIOIIEr0 He HA0OPOM 3HAHMM, a (PYHKIIMOHAILHOM IPaMOTHOCTBIO, TO €CTh
Crocob6aMu U YMEHUSMH aKTHUBHOTO MOJIy4Y€HUS! 3HAHUW U IPUMEHEHUS UX B PealIbHOM JKU3HU
JUISl peIIEHUs MPAKTUYECKUX 3a/1a4.

B cBa3u ¢ 3TMM mpu HM3ydyeHUH npeaMeTra «XUMUS» JIOMUHHPYIOIIEE 3HA4YCHHE
MPUOOPETAIOT TaKue 1eNIK U 3a7a4u, KakK:

ajanrtanus oOydaloUmMxcs K YCIOBHSM JWHAMUYHO Pa3BUBAIOLIETOCS MHDA,
(dbopMHUpOBaHHE HMHTEIVIEKTYAIbHO Pa3BUTOM JUYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYIHHYECTBY, CAaMOCTOSITEJIbHOMY HPHHATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM;

dbopmupoBaHre y O0OydYarOIIMXCS KIFOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIICTEHIIHI),
MMEIOIINX YHHUBEPCAJIIBHOE 3HAYEHUE U1 PA3IUMYHBIX BHUJOB JIEATEIBHOCTH: PpPELICHUS
nmpoOJsieM, MOMCKa, aHauu3a U 00paboTKH MHGOPMAIUU, HEOOXOAUMBIX I MPHOOPETCHHS
ONBITAa JEATENBHOCTH, KOTOPAsl 3aHUMAET BAKHOE MECTO B IO3HAHUM XUMHH, a TaKkKe I
OLICHKM C TMO3UIUI DKOJOTUYECKOW O€30MacHOCTH XapakTepa BIHMSHHUS BEIIECTB U
XUMHUYECKUX IPOLIECCOB HA OPraHr3M YeJIOBEKA U IPUPOJHYIO CPEY;

pa3BUTHE  [O3HABAaTEIbHBIX  HMHTEPECOB, HMHTEIUIEKTYaJIbHBIX M  TBOPYECKUX
CIOCOOHOCTEH 00yJaroIUXCs: CHOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE 3HAHUSA T10
XUMHH B COOTBETCTBHM C >U3HEHHBIMHU TOTPEOHOCTSMH, HCIOJIb30BaTh COBpPEMEHHbBIC
nH(OPMALIMOHHBIE TEXHOJOTUHU JUIs MOWCKA M aHalM3a y4eOHOW M HAy4YHO-TIOMYISpPHOU
nH(OPMALIUK XUMUYECKOTO COJICPIKAHUS;

¢dbopMupoBaHME U pPa3BUTHE Yy OOYYAIOUIMXCS AaCCOLUMATHUBHOTO M JIOTHYECKOTO
MBILUIEHUS,, HAOMIOATeTbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIEé OCOOEHHO
HE00XO0AMMBI, B YACTHOCTH, NP TJITAHUPOBAHUU U POBEIEHUH XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIMTAaHUE y OOydaroUIMXcs YOeXAEHHOCTH B T'YMaHUCTMUYECKOW HANpaBiIEHHOCTU
XUMHH, €€ BaXHOW POJIM B PEIIEHUH TJI00ANbHBIX MPOOIEM  PAMOHAIBHOTO
IIPUPOIOIIOJIb30BAHNUS, TOMOJIHEHNS YHEPreTHUYECKUX PECYpCOB M COXPAHEHHUS IPHUPOIHOTO
paBHOBECHUS, OCO3HAHUS HEOOXOJUMOCTH OEpEeXHOTO0 OTHOIICHUS K MIPUPOAE U CBOEMY
3/I0pPOBBIO, a TAaKXKe€ MPUOOPETEHUS OMNbITa MCIOJB30BaHMUS IOJYYCHHBIX 3HAHUN JUIs
MPUHATHS TPAMOTHBIX PEUIEHUHN B CUTYALUSX, CBA3AHHBIX C XUMUUYECKUMU SIBIICHUSMH.



B ydyeOnoMm mutane cpemHero oOmiero oOpa3zoBaHus NpeaMeT «XHMHSA» 0a30BOTO
YPOBHS BXOJUT B COCTaB MPeAMETHON 001acTu «ECTECTBEHHO-HAYYHBIC MTPEIMETHI.

Paboyas mporpamma mo y4eOHOMY MpeaMeTy XuMHUs (OPMUPYIOTCS C Y4ETOM
PaGoueii mnporpammer Bocnmranus MBOY COII Nel5 r.3apuncka. Peanuzanus
BOCITUTATEIILHOTO MOTSHIIMANIA YPOKOB (ypOUHas ASITEIbHOCTbD) IPEyCMaTPHBACT:

MaKCHMAaJbHOE€ WCIOJB30BAHUE BOCIHUTATEIBHBIX BO3MOXKHOCTCH  COJEpIKAHUS
Y4eOHBIX TPEIMETOB s (OPMUPOBAHHS Y OOYYAIOMIMXCS POCCHUCKUX TPAJAUIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX M COIMOKYJIBTYPHBIX IICHHOCTEH, POCCHICKOTO HMCTOPHYECKOTO
CO3HAHUS Ha OCHOBE MCTOPUYECKOTO MPOCBEUICHHUS; TOI00P COOTBETCTBYIOIIETO COJCPKAHNUS
YPOKOB, 33JJaHHi1, BCIIOMOTaTeIbHBIX MaTEPUAIOB, IPOOJIEMHBIX CUTYAIHH TSI 0OCYXKICHU;

BKJIFOUCHHE B paboyWe MporpaMMmbl 1O Y4eOHBIM IMpeaMeTaM, Kypcam, MOIYJISIM
IIEJICBBIX OPUEHTHUPOB PE3yIhTATOB BOCIHMTAHUSA, UX YUET B ONPEACICHHH BOCIHTATEIBHBIX
3a7a4 YpOKOB, 3aHITHH;

BKJIFOUEHHUE B paboure MporpaMMbl yIeOHBIX MPEMETOB, KypCOB, MOJIYJICH TEMaTHKU
B COOTBETCTBUU C KAJICHIAPHBIM TJIAHOM BOCITUTATEIILHON paOOTHI,

BBIOOP METOJIOB, METOIMK, TEXHOJIOTHH, OKA3bIBAIOIIMX BOCITUTATEILHOE BO3/ICHCTBHC
Ha JIMYHOCTh B COOTBETCTBHUU C BOCITUTATEIHHBIM HJICAJIOM, ICJIBI0 U 3aJa4aMU BOCITUTAHUS,
IIEJICBBIMH OPUECHTHUPAMH PE3yIbTaTOB BOCITUTAHMS, PEAIU3AIUI0 TPHOPHUTETA BOCIIUTAHUS B
y4eOHOMU JIeATeTLHOCTH;

MPUBJICUCHUE BHUMAHHUS OOYYAIOIIMXCS K IIEHHOCTHOMY acCIeKTy H3ydaeMbIX Ha
ypoKax TpPEJMETOB, SBJICHHA W COOBITHI, WHUIIMUPOBAHUE OOCYKIEHUH, BBICKA3BIBAHUI
CBOCTO MHEHUS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K H3y4aeMbIM COOBITHSM,
SIBJICHUSIM, JTHIIaM;

MPUMEHECHHE WHTEPAKTUBHBIX (PopM yueOHOH paboThl — HHTEIJICKTYAIbHBIX,
CTUMYJIMPYIOIIUX TO3HABATEIbHYI0 MOTHBALIMIO, UTPOBBIX METOJMWK, IUCKYCCHH, NAIOLIUX
BO3MOXHOCTh IIPUOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOTO AWAiora; rpynmnoBoil paboThl,
KOTOpasi YYUT CTPOUTH OTHOIIEHUS M JEHCTBOBaTh B KOMaHJE, CIHOCOOCTBYET pPa3BUTHIO
KPUTHUYECKOTO MBIIIIJICHUS;

noOyxaeHne oOydJarmuxcs COONI0AaTh HOPMBI TOBEACHHMS, TpaBuUjia OOIICHUS CO
CBEPCTHUKAMH ¥  MEJarorudeckuMu  pabOTHUKAaMHU,  COOTBETCTBYIOLIME  YKIIATy
o0m1eo0pa3oBaTeIbHOM OpraHMU3allK, YCTAHOBJIECHUE W TOJJIEPXKKY 100poKenaTelbHON
aTMochepsl;

OpraHU3aIMI0 HACTABHUYECTBA MOTUBUPOBAHHBIX U APYAUPOBAHHBIX OOYYaIOIIUXCS
HaJ| HEYCIEBAIOIIMMH OJHOKIACCHHUKAMHU, B TOM 4YHUCJIE€ C OCOOBIMH 00pa30oBaTEIbHBIMU
MOTPEeOHOCTSAMH, JAIOUIEr0 O0YyYaloIUMCsl COIMATbHO 3HAUYUMBIA OMBIT COTPYIAHHYECTBA U
B3aMMHOM TTOMOIIIH;

WHULMUPOBAHUE M TOJIEPKKY HCCIEIOBATEIbCKON NEATEIbHOCTH OOyJaromuxcs,
IUTAHUPOBAHUE M BBINIOJHEHUE HHIUBUIYAIbHBIX M TPYIIOBBIX MPOEKTOB BOCIUTATEIHLHOM
HAIPaBJIEHHOCTH.

OO1ee yrcno 4acoB, OTBEIEHHBIX TS U3YUYCHUS XUMUH, Ha 6a30BOM YpOBHE CpEIHEro
obmiero oOpasoBanus, cocrapisieT 68 yaco: B 10 kmacce — 34 yvaca (1 yac B Hegenio), B 11
knacce — 34 vaca (1 gac B Hefento).



COJAEPKAHUE OBYYEHUA

10 KJIACC
OPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopus cTpoeHus opraHuueckux coequHennit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUSA. CTpyKTypHBIE (OPMYIBI OpPraHUYeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMHUYECKas CBS3b B OPraHU4YECKUX COCUHEHUSIX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o0  KiIacCHpUKAIMKM  OpPraHMYECKUX  BemecTB.  HomeHkmarypa
OpraHMYECKUX COEIUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS Ba)KHEHIINX
MIpe/ICTaBUTENEH KJIACCOB OPraHUYECKHUX BEIIECTB.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIEHUEe M ONHMCAHHWE JEMOHCTPALMOHHBIX OINBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BELECTB TP HAarpeBaHuu (IJ1aBjIeHUEe, 0OyriIMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH psAx. MeTaH M 3TaH — MpoCTeHIne
MIPE/ICTaBUTENIN aJIKaHOB: (pU3MuUecKkre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus U
TOpEeHUs ), HaX0XkK/IeHUE B IPUPO/IE, MOTyY€HUE U TPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOCHME, TOMOJIOTHUECKHI pAl. DTWIECH U MPONMWIEH — MPOCTEHUIINE
MIPE/ICTaBUTENN aAJKEHOB: (PU3MUEeCKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBaHUS,
raJIoreHUPOBAHUS, THIpATALlM{, OKHCIEHUS U MOJIUMEPU3aLIN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BaKHEUIINE XUMHUYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyyKa U PEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUU psia. AICTHWICH —
MPOCTEHINHNIA TTPEACTABUTEND aJTKUHOB: COCTaB, CTPOEHUE, (PU3NUECKUE U XUMUYECKUE CBOMCTBA
(peakuuy ruApUpPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyIEHHE U TPUMEHEHHE.

Apensl. benson: coctaB, cTpoeHue, (U3MYECKHE W XHUMHUYECKHE CBOWCTBAa (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIy4Y€HHE M TpPUMEHEHue. 1omyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noiyienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMyeckas CBA3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUICKAMMH K pa3JINuHbIM KJlaccaMm.

[Ipupoauble UCTOUHUKU YTIIeBOOpoa0B. [IpupoaHbIil ra3 u nomyTHble HE(TAHbBIE ra3bl.
Hedrp u e€ mnpoucxoxnenue. CnocoObl mniepepaOOTKH HEePTH: TMEperoHka, KPEKUHT
(TepMuYeckuii, KaTadTUTHUECKUi), muponu3. [IpoaykTel nmepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOAYyKThI €ro nepepadoTKH.

DKCHepUMEHTaIbHbIE METOAbl U3YUYEHHUs BEIIECTB M UX MPEBPALICHUI: O3HAKOMJICHUE C
oOpa3iamu miacTMacc, KaydykoB U pe3uHbl, kojuekuuu «Hedptbe» u «Yronb», MonenupoBaHue
MOJIEKYJT YIJIEBOJOPOJIOB M TaJOT€HONPOU3BOJAHBIX, IMPOBEACHUE MPAKTUYECKON pPabOTHhI:
MOJIYy4YEHHUE 3TUIICEHA U U3yYEHUE €TI0 CBOMCTB.

Pacuérnpie 3amaun.

Borunicnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, 00BbEMa, KOIUYECTBA
HCXOJIHOTO BEIIEeCTBA WM MPOJYKTa PEAKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXOJIHBIX BEUIECTB WJIM MPOJYKTOB PEAKIIH).

Kucaopoaconep:xamme opranndeckue coeiMHEHUs

[IpenenpHBIE OJHOATOMHBIE CHUPTHI. METaHON M 3TaHOJ: CTPOCHHUE, (U3MUYECKUE U
XMMHYECKHUE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METaJJIaMH, TaJOT€HOBOJOPOJIaMHU, TOPEHHE),
puMeHeHHe. BogopoiHble CBSA3M MEKIY MOJIEKYJIaMu CIIUPTOB. JlelicTBME METaHOJa U ATaHOJIa
Ha OpraHu3M 4YeJIOBEKa.




MHOroaToMHbIe CHOHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYecKue u
XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIETOYHBIMI METAJIaMH, Ka4eCTBEHHAs pEaKIys Ha
MHOTOAaTOMHbIE ChupThl). JleiicTBUe Ha opraHu3sM uenoBeka. lIpumeHeHwe riMIlepuHa U
STUIICHTJTUKOJISL.

@eHoJI: CTPOCHHE MOJIEKYNbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anpnerunpl M KemoHwvl. DOpManbAETHI, aneTalbACTHI: CTPOCHHE, (QHU3MYECKHE U
XAMUYECKHE CBOMCTBAa (pEaKkUWU OKHCICHHS W BOCCTAHOBIICHHS, KaueCTBEHHBIC PEAKIINN),
MOJTyYeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCJIOTHI:
CTpoeHHUe, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIINE TS KJIacca KHCIIOT, PeaKIus
TepuHKANNN), TONydeHHe u mnpuMeHeHue. CrTeapuHOBass W OJIEMHOBas KHCIOTHI Kak
MPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MbIja KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT,
HX MOIOLIEE ACUCTBHE.

CnosxHble 3pUpbI KaK MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. [ MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne )xupoB. buonorudeckas pojb KUPOB.

VYrieBopl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U MIOJMcaxapu/sl). [ moko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammojeicTBue ¢ ruapokcuaoM Meau(ll), okucieHne aMMUA4YHBIM PacTBOPOM
okcuaa cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHE TJIIOKO3bl), HAXO0XJECHHE B MPUPOJIE,
puMeHeHue, onosornueckast poib. ortocuuTes. PpykTo3a Kak U30MEP TITFOKO3bI.

Kpaxman u nemionosa kak npupoaHbie noaumepbl. CTpoeHne KpaxMasia U LEeJUTIOI03bI.
du3nyeckue u XUMUYECKAE CBOWCTBA KpaxMaia (THAPOJIN3, KaUeCTBEHHAS PEAKIUs C HOIOM).

DKCliepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIEeCTB M MX MPEeBpallCHUI: MpPOBEACHUE,
HaOOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KAaYECTBEHHBIE
peakuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoMm wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojeicTBre raunepuHa c¢ ruapokcuaom wmemau(ll)), ampaernmoB (okucieHue
aMMHa4dHBIM pacTBOpoM okcuaa cepeopa(l) u rtuapoxcumom wmemu(ll), B3ammoneiicTBue
Kpaxmaja C HOJOM), TMPOBEJACHUE TMPAKTHUUYECKOW pabOThI: CBOWCTBAa pacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnble 3agaun.

Borunicnenuss 1o ypaBHEHHIO XMMHUYECKOW peakuuu (Maccel, o0ObEMa, KOJIUYECTBA
HCXOJHOTO BEIIeCTBa WM NPOAYKTa peakluu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3oTcozepKale OpraHn4eckie CoeAMHEHNUS.

AMUHOKUCIOTBI Kak aM(OTEepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHUE CBOICTBA aMUHOKHUCIOT (Ha MpuMepe TIMIKHA). buonornueckoe 3HaueHUe
aMuHOKHUCIOT. [lenTumpl.

benku kak mpupoaHble BBICOKOMOJEKYISpHBbIE coenuHeHus. llepBuuHasi, BTOpUYHAs U
TpeTHUYHasi CTPYKTypa OenkoB. XUMHYECKHE CBOMCTBA O€JIKOB: TUAPOJIM3, ACHATypaIus,
KaueCTBEHHbBIE PEAKIIMH HA OCIKU.

DKcIepUMEeHTalbHbIE METO/bl M3YY€HHsI BELIECTB M UX IpeBpallleHuil: HalOirofeHue U
ONHCAaHHE JEMOHCTPALIMOHHBIX ONBITOB: JIEHATypalus OENKOB MpH HarpeBaHWM, IIBETHBIE
peaxiuu 6eIKoB.

BbicokoMoIeKyIsIpHbIE COeANHEHH

OCHOBHBIE TMOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJUMEp,
CTPYKTYpHOE 3BEHO, CTEMEHb IOJMMEpPU3ALK, CpelHsAs MoJieKyaspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH — MOJMMEepHU3aLus U MOJTUKOHICHCAIUS.

DKcIepUMEeHTaIbHbIE METOIbl M3YYEHHUS BELECTB M UX MPEBPALICHUN: 03HAKOMJICHHE C
o0Opa3iaMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYyKOB.

MexnpeaMeTHbIE CBS3H.



Peanuzanus MeXnpeIMETHBIX CBsI3€l IIPU M3y4EeHUU OopraHuyeckoil xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaK H
MOHATHM, SBJISIOLIUXCA CUCTEMHBIMU 11 OTJEJIBHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOme ecTecTBEHHO-HAYYHbIC TOHSTHS: SBJICHHE, HAYYHBIH (PaKkT, THIOTE3a, 3aKOH,
TEOpHs, aHaIW3, CHUHTE3, KJIACCH(PUKALUsA, NEPUOJUYHOCTb, HAOIIOAEHUE, W3MEpEHHE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duznka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSHHE BEIIECTBA, (PH3MYECKUE BEIMYMHBI M €MHHIIBI
UX U3MEPEHUS.

buonorus: kierka, opraHusM, o6mocdepa, oOMeH BemlecTB B OpraHusMme, ()OTOCHHTES,
OMOJIOTUYECKN aKTUBHBIE BEeIIECTBA (OCIIKH, YIIIEBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadust: MuHepabl, FOpHbIE OPO/IbI, OJIE3HbIE HCKOTIAEMBbIE, TOTIIUBO, PECYPCHI.

TexHosnorus: NuIIEeBbIE MPOIYKTHI, OCHOBBI PAllMOHATIBHOIO MUTAHUS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MaTEpUaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBILIASA N HEOPTAHUYECKASA XUMUS

Teopernyeckue 0CHOBbI XUMHU

XuMuyeckuil aneMeHT. AToMm. Sapo aroma, HM30TONBL. JEKTpOHHas 000JIOUKa.
DHepreTyecKre ypoBHHM, MOAYPOBHU. ATOMHBIE OpOuTany, S-, pP-, d- smemeHTh. OCOOCHHOCTH
pacrpeiesieHus dJIEKTPOHOB M0 OPOWTAISIM B aToMax 3JIEMEHTOB TEPBBIX UYETHIPEX MEPUOIOB.
DneKkTpoHHass KOH(PHUTypaIusi aTOMOB.

ITepuonnueckuii 3akoH u Ilepuoamueckass cucrema xuMuueckux osnementoB JI. .
MenneneeBa. CBsI3b NEPUOAUYECKOrO0 3akoHa M Ilepmoguyeckoil CUCTEMbl XUMHUYECKHX
anemeHntoB [[. M. MeHnaeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEIIECTB
10 TpyNnaMm U neprojaM. 3Ha4€HHUE MTEPUOINYECKOTrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemecTBa. XHUMHUYECKas CBsI3b. BUIbI XUMHYECKOW CBsi3U (KOBAJICHTHAs
HEMNoJIApHas U TOJspHAas, MOHHAsA, MeTajuinyeckas). MexaHu3mbl 00pa30BaHUSI KOBAJIEHTHOM
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKkTpooTpULaTeNbHOCTh. CTeneHb OKHUCIIeHNs. FIOHBI: KATHOHBI U @HUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHS. 3aKOH IOCTOSIHCTBA COCTaBa
BelllecTBa. THNBl KPUCTANIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTAJUTMYECKOMN PEIIETKH.

[lonarue o gucnepcHbIX cuctemax. MIcTUHHBIE U KOJIIOMAHbIE pacTBOpBL. MaccoBast 101
BEILIECTBA B pacTBOpE.

Knaccudukanuss Heopranumuecknx coeauHeHuid. HomeHknatypa HeopraHudecKux
BellecTB. ['eHeTnyeckas CBSI3b HEOPraHWYECKUX BEILECTB, MPUHAMICKANUX K PA3TUYHBIM
KJIacCaM.

Xumuyeckas peakius. Krnaccudukanuss XUMHUYECKHX pPEaKIWi B HEOPraHMYeCcKOW u
OpraHMYEeCKOW XUMHH. 3aKOH COXPAHEHUsI MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPAILICHUS
SHEPTrUM NMPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3nUyHbIX (PakTopoB. OOpaTUMble peakiuu.
Xumnueckoe paBHoBecwe. DakTopbl, BIMSIOIIME HA COCTOSIHUE XMMHYECKOTO PaBHOBECHS.
[Tpunnun Jle larense.

DnexTponuTHueckas aucconuaiusa. CunbHble W cialbie 3MeKTponuThl. Cpena BOJIHBIX
pacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, IEJI0OUHAs.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIEC PEAKILIUH.

DKCHepUMEHTAIbHbIE METOJbl M3yY€HHUs BEHIECTB M MX IPEBpALIEHUN: JEMOHCTpanus
tabnun «llepuoanueckas cuctema xumudeckux snemeHToB JI. M. MenpaeneeBa», u3ydeHue



MOJIEJIe KPUCTAJUIMUECKUX pEemETOK, HaOMI0JICHHEe UM OINUCAaHUE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (PA3JIOKEHHE MEPOKCHAA BOJOPOJA B MPHCYTCTBUHM KaTalu3aTopa,
OIIpEJIENIEHUE CpPebl PACTBOPOB BEILECTB C MOMOUIbIO YHUBEPCAIBLHOTO MHIMKATOPA, pEaKUuu
MOHHOTO OOMEHa), MpOBEIEHHE IMPAKTHYECKOW paboThl «BrusHUe pa3nuyHbIX (aKTOPOB Ha
CKOPOCTb XUMHUUYECKON PEaKLIUm».

Pacuérnble 3amaum.

Pacuérel o ypaBHEHUAM XUMHUUYECKHX PEAKIIUNA, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIIOIB30BAHUEM TOHSATUS «MACCOBAsI IOJISI BEIIIECTBAY.

Heoprannueckasi xumust

Hemeramnel. Ilomokenue HemetamioB B Ilepuonnyeckoir cuCTeME XHUMHUYECKUX
anemMenToB JI. M. MenzaeneeBa u 0COOEHHOCTH CTpoeHMsI atomoB. dusnueckue cBOMCTBa
HEMETAJJIOB. AJJIOTPOTIHS HEMETAJUIOB (Ha IPUMEPE KUCIOpoa, cepbl, hochopa u yriaeposa).

XUMHYECKHUE CBOMCTBA BaXHEHIIMX HEMETa/UIoB (TaJIOTEHOB, cephl, a3oTa, Qocdopa,
yIJIepo/ia ¥ KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPIKAIINX KACTIOT, BOJOPOIHBIX
COCTMHECHMUI).

[IpumeHeHne BaKHENIIIMX HEMETAIIJIOB U UX COEAUHEHU.

Mertamnel. [lonoxenune metamioB B [leproauyeckoil cuCTeEME XMMHUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. OcoOOEHHOCTH CTPOEHUS IJIEKTPOHHBIX 000J04UeK aToMOB MeTayioB. Oomiue
¢uznueckue cBoiicTBa MeTaiyioB. CIUIaBbl METAIOB. DJIEKTPOXMMHUYECKUM pAJl HaNpsDKEHUN
METaJJIOB.

XWMHYECKHE CBOWCTBA BAXKHEWIINX METAJIOB (HATpHWM, Kalud, KaJbIMH, MarHuw,
QTFOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U X COCTUHEHHU.

O61ue crnoco6bl Noay4eHnus MeTauioB. [IpuMeHnenne MeTamioB B ObITY U TEXHUKE.

OKCHEpPUMEHTAIbHBIE METOJAbl HW3Y4Y€HHs BEUIECTB M UX MPEBPALLICHUI: H3Yy4YECHHE
KoJjulekuuu «MeTauibl U CIIaBbl», 00pa3LoB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a1a4y, HaONIOJleHWe M  ONHMCAHUWE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OTMBITOB
(B3auMozelicTBUE TUIPOKCHIA ATIOMUHHUS C PACTBOpPAMHM KHUCIOT U WIEN0Yel, KaueCTBEHHbBIE
peakiuy Ha KaTHOHBI METAJLJIOB).

Pacuérhpie 3amaun.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIECTBa,
Macce win o0bEMY OJHOTO U3 y4YacTBYIOIIMX B PEaKLMU BELIECTB, pacdy€rbl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MIPOAYKTOB PEAKIUH, €CIIH OJTHO U3 BEUIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Ponp xuMuu B o0ecnieueHrnr 3KOJOTHUYECKON, SHEPreTUYeCKON U MUIIEBOI O€301MacHOCTH,
pa3BuUTUM MeAMIUHbL. [loHATME O HayuyHBIX METOJAaxX II03HAaHUS BEUIECTB M XUMHUYECKHUX
peaKkiuu.

[IpencraBnenuss 00 OOmMIMX HAayyHBIX MPUHLHUIAX [POMBIIUICHHOTO TOJXYy4eHUs
BOKHEMIIIKUX BEUIECTB.

UenoBek B MHpE BELIECTB W MAaTEpUAlOB: BAXHEHIIHME CTPOUTENbHBbIE MaTe€pUabl,
KOHCTPYKIIMOHHBIE MaTepHallbl, KPacKH, CTEKJIO, KepaMHKa, MaTepHaslbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHU4YEeCKHE U MUHEPATIbHBIC yI0OpEHUSI.

XUMHS U 3/I0pOBBE YEJIOBEKA: MpaBUJIa HUCIOJIb30BAHUSA JIEKAPCTBEHHBIX IPENapaToB,
MpaBuiia 6€30MacHOTO UCTIOIB30BaHUS MPENapaToB OLITOBON XMMHUU B TIOBCETHEBHOM JKU3HH.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arus MeXNpeAMETHBIX CBA3EH MpU M3ydeHUH O0IIel U HEOpPraHU4YeCKOH XMMUU B
11 xmacce ocyIIecTBISETCS Yepe3 MCIOJIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUYHBIX MOHITHIA,
TaK ¥ TOHSTHH, SBJSIOUMXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.

OOmue ecTecTBEHHO-HAYYHbIE TOHSTHS: HAYYHbIH (DaKkT, THIIOTE3a, 3aKOH, TEOpPHUs,
aHanu3,  CHHTE3,  KiIacCUpHUKalus,  MEePHOAMYHOCTh,  HAOIMIOACHHME,  DKCIIEPUMEHT,
MO/JIETMPOBAHUE, U3MEPEHUE, SBJICHHE.



®dusnka: Marepus, dHEprus, Mmacca, aToM, JIEKTPOH, MPOTOH, HEWTPOH, MOH, U30TOII,
PavoaKTUBHOCTb, MOJIEKYJa, SHEPIeTUUECKUN YpOBEHb, BEILECTBO, TEJIO, 0OBEM, arperaTHoe
COCTOSIHUE BEIECTBA, (PU3NUECKUE BEIMUUHBI U €IUHHUIIBI UX U3MEPEHHUS, CKOPOCTb.

Buosorusi: kneTka, OpraHm3M, SKOCHCTeMa, Ouochepa, Makpo- U MHKPOAIIEMEHTHI,
BUTaMHHbI, 0OMEH BEIIECTB B OPraHU3ME.

I'eorpadusi: MUHEpaNBI, TOPHBIE TIOPO/IBL, TIOJE3HBIE HCKOMAEMBbIE, TOIUIMBO, PECYPCHI.

Texnonorus: XUMHMYECKasi  IPOMBIIIJIEHHOCTD, MeTaJlTyprus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepuajoB, CEJIbCKOXO3SIIICTBEHHOE IIPOU3BOJICTBO, HUIIEeBast
IIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHYECKUX
IIpenapaToB, MPOU3BOACTBO KOHCTPYKLMOHHBIX MaTE€pPHaJIOB, AJIEKTPOHHAs MPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.

[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIIPOI'PAMMBI 110 XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JJUYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3ylbTaTaM OCBOCHHS OOy4arOIIMMUCS
MporpaMM CpeaHero oO0Iero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U TIPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uis pa3pabOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
MpOTrpaMM CPEIHETO 00IIero 00pa3oBaHus SABISIETCS CUCTEMHO-IEATEILHOCTHBINA MOAXO.

B cooTBeTCTBMM C CHCTEMHO-AEATEIBHOCTHBIM TOAXOJOM B CTPYKTYpE JIHYHOCTHBIX
pe3ynbTaTOB OCBOCHHUS TMpeaMeTa «XUMHS» Ha YPOBHE CpeaHero oOIero oOpa3oBaHUS
BBIJICJICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCUMCKOW TPAKIAHCKOW HJACHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CAMOOTIPEICTICHHUIO;

HaJU4Yre MOTUBAIIUU K 0OYUYCHHIO;

IIeJICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHHX YOEKIEHHUNW JUYHOCTH HA OCHOBE KITFOUEBBIX
IIEHHOCTEH W UCTOPUUYECKUX TPAIUIINKA 0a30BOM HAyKH XUMUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH NIEATEIHLHOCTH
IIEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAMH, TPUCYIIMMH IEJIOCTHOM CHCTEME XHUMHYECKOTO
0o0paszoBaHUs;

HaJU4he TMPAaBOCO3HAHMS DSKOJOTUYECKOW KYJIbTYPhl M CIOCOOHOCTH CTaBUTh ILEIW M
CTPOUTD KU3HEHHBIC TIJIAHBI.

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHHUS MpeaMeTa «XUMHUS» JOCTHTAITCS B CIMHCTBE
y4eOHOW ¥ BOCIUTATEIBHOW JCATEIBPHOCTH B COOTBETCTBUM C TYMaHUCTHYCCKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH U UJ€aJaMH POCCHUIICKOTO
IPaKJIAaHCKOTO OOIIecTBa, NPHHATHIMH B OOIIECTBE HOPMaMU M IIpaBUJIAMHU ITOBEIICHUS,
CHOCOOCTBYIOUIMMH IPOLIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHS M HPAaBCTBEHHOT'O CTAHOBJICHHUS
JUYHOCTH 00YJarOIIUXCsl.

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «XHUMHUSD» OTPaXKaloT cPOpMUPOBAHHOCTH
OTbITa TIO3HABATEIBHOM M MPAKTHYECKOW JEATENbHOCTH OOYYaroIIMXCS MO0 peaau3aluu
MIPUHSATHIX B 00IIECTBE IIEHHOCTEH, B TOM UHCIIE B YACTHU:

1) rpa’aaHCcKOro BOCIMTAHMS .

OCO3HaHHUS 00YJarOIIUMHCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00A3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTAaBJICHUS] O COLMAIBHBIX HOPMAax M TMpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJIIICKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU JESITENFHOCTH MPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33124, BHITOJHEHHH XUMUYECKIX IKCTIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh W IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
P aHATTN3€ PA3INYHBIX BUJIOB YUeOHOM JEATEIBHOCTH;



2) N1aTPUMOTHYECKOTO BOCIIMTAHMS !

[IEHHOCTHOTO OTHOIICHHUS K HMCTOPUYECKOMY W HAYYHOMY HACICIHIO0 OTCUECTBEHHOU
XUMUH;

YBOKEHUS K IPOIIECCY TBOPYECTBA B OOJACTH TEOPUU M TMPAKTUYCCKOTO MPHUMECHCHHS
XMMHH, OCO3HAHHS TOTO, YTO JOCTIIKCHUS HAyKH €CTh PEe3yJbTaT JJIUTEIBbHBIX HAONIOICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX TTOMCKOB, IOCTOSIHHOTO TPY/Ja YIEHBIX U TPAKTHKOB;

WHTEpeca ¥ I[I03HABATCIBHBIX MOTHBOB B IIOJIYUCHUU H TIOCISIYIONIEM aHAIU3e
MH(OPMAIIAN O MEePEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUSCTBEHHOW XHMHH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUICCKOTO IMOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh HAa MOPATHLHO-HPABCTBEHHBIC HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEJCHHWE W TIOCTYIIKM CBOWX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TTOCTYIIKOB;

4) popMHpoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs 1LIEHHOCTEH 370poBOro u Oe3omacHOro oOpas3a >KM3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOIO/IeHNs TPaBWJI OE30MacCHOTO OOpaIIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOU
KU3HU U B TPYJIOBOH JICATSIIHBHOCTH,

MOHUMAHKS [EHHOCTH TMPaBWI HWHIUBUIAYATHHOTO M KOJUICKTUBHOTO 0€30TacHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 370POBBIO U KHU3HH JIIOJICH;

OCO3HAHUS TOCIICJICTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTUKOB, KypeHHUS);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Yy4e€OHO-HCCIEAOBATEIBCKON JESATEIHHOCTH,
00IIECTBEHHO TMOJIE3HOM, TBOPUYECKOM M APYTrUX BUOAX JEATECILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIICHUW TNPAKTHYCCKUX 3a/ad COLMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTUYCCKOMY HM3YYCHHIO MPOQECCUi pa3IMyHOrO pojia, B TOM YHCIIEC Ha
OCHOBE IIPUMEHECHHS IPEIMETHBIX 3HAHUMN 110 XUMUU;

YBaXXEHUS K TPYY, JIIOASIM TPyJAa U pe3ybTaTaM TPYAOBOU EATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIUBHIYAJIBHOW TPAeKTOPUH OOpa30BaHUs,
Oynymei npodeccun U peaM3anuu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0rM4eCKOr0 BOCIIUTAHUS:

9KOJIOTMYECKHU 11€JIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHMMAaHHMS TJI00AJTLHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM, BIMSIHHUSA YKOHOMHYECKUX
MPOIIECCOB HAa COCTOSTHUE IPUPOTHOM U COITUATBHOM CpEIbl;

0CO3HAHUS HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHIKCHUM XUMUH JIJIs PEIICHHS BOIIPOCOB
paIMoOHaIBLHOTO MPUPOAOTIONBE30BAHNUS,

AKTUBHOTO HETPHUATHS JEHCTBHUI, MPHUHOCSIIMX BpEJ OKPYXKarollel MpUpOJHON cpene,
YMEHHsI TIPOTHO3MPOBATHh HEOIArONpUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MpPEIIPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYpBI, OIBITA
JEeSITENFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOHN U COLMATBHON MPAKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMO(pOoOHH;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:



c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOILIECTBEHHOU MPAKTUKU;

MOHUMAaHM CHeNUPUKA XUMUU KaKk HayKd, OCO3HaHUs e€ poiu B (OPMUPOBAHUU
palMOHAIBLHOTO HAYYHOT'O MBIIIUICHUSI, CO3JIAHUHU 1IEJIOCTHOTO MPEJICTABIECHUS 00 OKpYXKaroleM
MHpE KaK O €JIMHCTBE MPHUPOJbI M YEJOBEKa, B MO3HAHMU IMPHUPOJHBIX 3aKOHOMEPHOCTEU M
perieHur IpooIeM COXpaHEHHS TPUPOJHOTO PABHOBECHS;

yOeKIEHHOCTH B 0COOOM 3HAUMMOCTH XMMHH I COBPEMEHHOW IMBUIIM3AIMH: B €&
F'YMaHUCTUYECKOW HAINPaBICHHOCTH U BaKHOW POJM B CO3JaHUU HOBOW 0a3zbl MaTepuaIbHON
KYJIbTYpbI, PEIICHUU TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, THUIIEBOM U HKOJIOTHYECKOW O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI,
00eCIeYeHNH YCIIOBHIA YCIIEITHOTO TPY/Aa U IKOJOTHIESCKH KOM(MOPTHOM KU3HU KAXKJOTO WICHA
o0l11ecTBa;

€CTECTBEHHO-HAyYHOW TPAaMOTHOCTH: TIOHUMaHUS CYIIHOCTH METOJOB IIO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH UCIOJIH30BATh MOJy4aeMbl€ 3HAHUS IS
aHalM3a U OOBSICHEHUs SIBIICHUU OKPYKAIOMIEro MHUpa M MPOUCXOISIIMMX B HEM H3MEHEHUH,
yMEHUS JiefaTh 000CHOBAHHBIE 3aKIFOYEHHS HA OCHOBE HAYYHBIX (DaKTOB U UMEIOIIUXCS JaHHBIX
C TEJBIO TIOJTYYE€HHUSI IOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIFHO MCIIOIB30BaTh XUMHYECKUE 3HAHUS ISl PEIICHHS TTPOOIemM
B peajbHBIX KU3HCHHBIX CUTYaIIHSIX;

WHTEpeca K MO3HAHUIO U MCCIIEIOBATEIHLCKON eI TEIPHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHHWIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJIyY€HHWIO HOBBIX 3HAaHMW TO XUMHUHM B COOTBETCTBUU C >KMU3HEHHBIMU
MOTPEOHOCTSAMU;

HHTEpeca K OCOOEHHOCTSM TpyAa B pasduyHBIX cdepax mpodecCHOHATBHON
NEeSATENbHOCTH.

METANPEIAMETHBIE PE3YJIbTATDBI

MertanpeaMmeTHble pe3ylbTaThl OCBOCHMSI y4yeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpemHero o0miero 0opa3oBaHus BKIIIOYAOT:

3HauYuMble s (HOPMHPOBAHMS MHUPOBO33PEHUS OOYUAIOIIUXCS MEXKIUCHUIUITMHAPHbBIE
(MexmpeMeTHbIE) OOLIEHAYYHbIE TOHATHS, OTPAXKAIOIINE EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(puKy METO/I0B MO3HAHUS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIeCTBO,
SHeprus, sBJICHHUE, MPOLECC, CUCTeMa, Hay4HbIN (akT, MPHUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIeI0BaHne, HAOII0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHbIC yueOHbIe JIEHUCTBUS (mo3HaBaTesIbHbIE, KOMMYHHUKAaTHBHBIE,
perynatuBHble), obecreunBaronie QGopMuUpoBaHHE (QYHKIHMOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4JaroluXcs;

CHOCOOHOCTh ~ OOy4arolIMXCS  KCIOJb30BaTh  OCBOGHHBIE  MEXAMCUUIUITMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4ueOHbIE ICWCTBHUS B IO3HABATEIHHOU U
COLIMAJIbHOM MTPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
[103HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU ACHUCTBUSMH.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH 1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYITUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpEeNeNsATh LENU JeATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUH HUX JIOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTH C MOCTABICHHBIMU LIEJISIMHU;

WCIIOJb30BATh MPU OCBOCHUM 3HAHUN NPUEMBI JIOTMUECKOTO MBIIIJIEHUS — BBIAEATH
XapaKTepHble TMPU3HAKKM TOHATHH M YCTaHABIMBATH WX B3aWMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOIINE MOHITHS TSl OOBbSICHEHUS OT/IENbHBIX (DAKTOB U SABICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIaCCU(UKALIUY BEIIECTB U XUMUYECKUX PEaKIINi;



yCTaHaBIIMBaTh MPUYUHHO-CIIECJCTBEHHBIE CBS3U MEXIY U3y4aeMbIMHU SIBJICHUSMHU;

CTPOHTH JIOTUYECKUE PACCY)KICHHS (MHAYKTUBHBIC, JEIyKTUBHBIC, II0 AaHAJIOTUH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUAX, (POPMYINPOBATH
BBIBO/IbI M 3AKJIFOYCHHUS;

MPUMEHSATH B IpOIecce MO3HAHMSA, UCIOJIb3yeMble B XUMUU CHMBOJHMYECKHE (3HAKOBBIC)
MOJIeNu, MpeoOpa3oBbIBATH MOJIEIbHBIE IPEICTABICHNUS — XUMUUYECKUI 3HAaK (CHMBOJI) DJIEMEHTA,
XAMUYecKass (QopMylia, YypaBHEHHE XUMHUECKOW peaknuu — TPU pPEHICHHH YYeOHBIX
MO3HABATENBHBIX M NMPAKTUYECKUX 33/a4, NMPUMEHSATh Ha3BAaHHBIE MOJEIBbHBIC MPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPHU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a30BbIe HCCJIENOBATEIbCKHE IeHCTBHS:

BJIAJIETh OCHOBAMH METOJIOB HAyYHOTO TIO3HAHUS BEUIECTB U XUMHUYECKUX PEAKIINH;

¢bopMmynupoBaTh LE€TM M 33JaYd  HUCCIIEJOBAHUSA, WCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIBHO C(hOPMYJTUPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
st GOPMUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIIFHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJIETh HAaBBIKAMH CAMOCTOSITEIIFHOTO IUJIAHWPOBAHUS ¥ TIPOBENEHHS YUEHUYECKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIlecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yiabTaT, (OopMyIUpoBaTh OOOOLIEHUS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

MpUOOpeTaTh OMBIT YYEHUYECKOMW MCCIEI0BATENbCKOM U MPOEKTHOM JesSTeNIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pelIeHus
MPAKTUIECKHUX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB TIO3HAHUSL.

3) pabora ¢ ungopmanmei:

OpUEHTUPOBATbCSI B  PA3IMUYHBIX HCTOYHHMKAX HMHPOpMaLMU (HAY4YHO-HOMYJISpHas
auTeparypa XMMHUYECKOIO COJIepXaHMs, CIpaBOuYHble IocobOus, pecypcsl HHTepHeTa),
aHATM3UPOBaTh HMH(DOPMALMIO DPA3IUYHBIX BUIAOB U (OPM MpeICTaBICHUS, KPUTHUECKU
OLIEHUBATh €€ TI0CTOBEPHOCTh M HEMTPOTHBOPEUNBOCTb;

(dbopMynHupoBaTh 3alpoChl M NPUMEHATh PA3IUYHbIE METOJbl IPU IOUCKE M OTOOpe
nHpopMaluu, He0OXOAUMOH Ul BBIIOJIHEHUS YUEOHBIX 3a/ay ONpPeNesIEHHOIO TUIIA;

IpUOOpETaTh OIBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTUMAIBbHYIO (POpMY NpeAcTaBiIeHUs UHPOPMALUHU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

UCIOJb30BaTh HAYYHBIH $A3bIK B KayecTBE CpEACTBAa INpU pPabdOTE C XUMHUYECKOH
uHbopMalMel: NPUMEHATh MEXIpeAMeTHbIe ((pU3MUYEeCKue M MaTeMaTH4YeCKHe) 3HaKu U
CUMBOJIBI, POpMyIbI, aO0OpeBHATYpPbI, HOMEHKIATYPY;

HCIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HAIJISIHOCTH.

OBJiajleHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUSAMU:

3aJaBaTh BOIPOCHI 10 CYLIECTBY OOCYX/JIaeMOW TeMbl B XOJI€ AUAIOTa U/WIN JAUCKYCCHUH,
BBICKa3bIBaTh HUJAEH, (OPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIIBHO BBIOJIHEHUS
IPEUI0KEHHOH 3a1auH;

BBICTYNIaTh C IMpPE3eHTAIe pe3ylbTaToOB MO3HABATEIbHON AEATENbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbBHO MJIM COBMECTHO CO CBEPCTHHKAMM TIPU  BBIIOJHEHUHM XHMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anu y4eOHOro MnpoekTta M (OpMYIMpPOBATH BBIBOJBI 1O pe3ylbTaTaM HPOBEAEHHBIX
UCCIIeIOBAaHU MyTEM COTJIaCOBaHMs MO3ULMIA B X0J1€ 0OCY)XJICHUS 1 OOMEHAa MHEHUSIMHU.

OBiiaieHNe YHHBEPCAIbHBIMU PeryJsiTHBHBIMH e CTBUAMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYLIECTBIISATH CBOIO TO3HABATEIbHYIO JIESTEIHHOCTD,
ompenenss e€ Ienu M 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
IpeUlaraeMblii aJITOPUTM JEHCTBHI NMpPU BBHIOJHEHUU YYEOHBIX M HCCIENOBATENbCKUX 3ajad,



BbIOMpaTh Hanboee 3(hHEeKTUBHBIN CIOCOO X pEIIeHHUs ¢ YUETOM TOIYyUYEHHs] HOBBIX 3HAHHUNA O
BEIIECTBAX U XUMUYECKUX PEAKIINSAX;

OCYIIECTBIIATH CAMOKOHTpPOJIb CBOEH [JEATEJIbHOCTH Ha OCHOBE CaMOaHaIM3a M|
CaMOOIICHKH.

NPEJIMETHBIE PE3YJIbTATHI

10 KJIACC
[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «OpraHudeckas XUMHUS OTPaXKaroT:
c(OPMHUPOBAHHOCTh TPEJICTABICHAHA O XHMHUYECKOW COCTaBJISIONICH E€CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHWH SIBJICHUU TPUPOJBI, B (DOPMHUPOBAHWH MBINUICHUS H
KYJIBTYPBl JIMYHOCTH, ©€ (YHKIIMOHATBLHOW TPAaMOTHOCTH, HEOOXOIUMOW Ui peIIeHUs
MPAKTUYECKUX 3a/1ad M DKOJOTHYeCKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U
MPUPOIHOMN Cpeae;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIiue
MOHATHS (XUMHUYECKUH JIEMEHT, aTOM, JJIEKTPOHHAsT 000JI09YKa aTroMa, MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPHUIIATEIILHOCTh, XHMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaméHHasi), MOJIb, MOJIIpHAs Macca, MOJSPHBIH 00BEM, YIICpOJHBIA  CKEJIET,
(YHKIIMOHATBHAS TPYIIA, PaTUKal, W30MEpHs, W30MEPbl, TOMOJOTHUECKUN pPs, TOMOJIOTH,
YTJIICBOJAOPOIBI, KUCIOPO M a30TCOJIEPIKAIUE COCTUHEHHS, MOHOMED, TIOJMMED, CTPYKTYpPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COCIMHEHHMSI); TCOPUU U 3aKOHBI (TEOPHUS CTPOCHUS OPTaHHISCKUX
BemectB A. M. byrmiepoBa, 3akoH COXpaHEHHMs] MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHUHU; MHPOBO33PCHUCCKHE 3HAHWS, JIe)KAIUe B OCHOBE IMOHHUMAaHHS
MPUYUHHOCTH ¥ CHCTEMHOCTH XUMHUYECKHX SIBJICHUHU, (PAKTOJIOTUIECKHIE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUM BaXKHEUITUX OPraHUUECKUX BEIIECTB B OBITY
Y IPAKTHYECKOM IeATeIbHOCTH YEJIOBEKa,

c(OpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIe MPU3HAKU MOHITHH, yCTaHABIUBAThH
UX B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOUINE TOHITHS MPH OMMCAHUM COCTaBa, CTPOCHUS U
MPEBpAIICHUN OPTAHUYECKUX COCTUHECHU;

c(OpMUPOBAHHOCTh YMEHUU HCMHOJIb30BaTh XUMHUECKYI0 CHUMBOJUKY JJISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpalIéHHON) (GOopMyll OpraHM4eCKUX BEIECTB
U YpaBHEHUU XMMUYECKHX peakUWi, WU3rOTaBJIMBATh MOJEIU MOJIEKYJl OpraHMYeCKUX BEIIECTB
JUIS WJUTIOCTPAIMKM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHMI yCTAHABIMBAThH MPUHAAICKHOCTh U3YYCHHBIX OPTaHUYeCKUX
BEIIECTB [0 HMX COCTaBy U CTPOCHHUIO K OMNpEeIeNEHHOMY KIACCy/TpyIIe COeAUHEHUN
(YrneBoJopoJipl, KUCJIOPOJ M  a30TCOJAEpIKAlllhe COCAUHEHHUS, BBICOKOMOJIEKYISIPHBIC
COeIMHEHUs), JaBaTh UM Ha3BaHusA o cuctemarnuyeckoil Homenkiarype (IUPAC), a taxxke
MPUBOJIUTh TPUBUAIBHBIE HAa3BAHUS OTACIBHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOTHIIEH,
alleTUJICH, ASTHJICHTJIUKOJb, TIUIEpUH, (PeHon, (QopManbIeruj, aueTalbAeruja, MypaBbHHAsS
KHCIIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCIIOTa, CTEapUHOBAs KHUCIIOTa, TIOK03a, (pPYyKTO3a,
KpaxMal, IeJUTI0JI03a, TJIUIUH);

chOpMUPOBAHHOCTh YMEHHUS OMNPEAENSATh BHUJBI XUMUYECKOW CBS3HM B OPraHMYECKHX
coeMHEHUX (OIMHAPHBIE U KPATHBIE);

chOpMUPOBAHHOCTh YMEHHSI TPHUMEHATH TMOJOXKEHHUS TEOPUU CTPOCHHUS OPraHUYeCKHX
BemecTB A. M. ByriepoBa [uist 00bsCHEHUST 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa H
CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHHI XapaKTepu30BaThb COCTaB, CTPOCHHE, (PUIUYECKHE U
XMUMHYECKHE CBOWMCTBA TUIIUYHBIX MPEICTaBUTENEH Pa3IMUHbIX KJIACCOB OPraHMUECKUX BEIIECTB
(MetaHn, STaH, JTWJICH, MPOMWJIEH, aleTwieH, OyraaueH-1,3, merunoOyramueH-1,3, OeHzon,
METaHOJI, STaHOJI, STUJICHIJIUKOJb, TIUIEPHH, (EHON, alleTalbJIeru/l, MypaBbUHAs U YKCYCHAs
KHCTIOTBI, TIIOKO3a, Kpaxmall, [eJUioNio3a, AaMHHOYKCYCHAasi KHCIOTa), WJUIIOCTPUPOBATH



FEHETUYECKYIO CBSI3b MEXKJIY HUMU YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHYECKHUX PEAKIHMN C
WCIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTePHU30BaThb HCTOYHUKU YIIIEBOJOPOJHOTO CHIPHS
(HedTh, MPUPOIHBIN Ta3, Yroyb), CHOCOOBI MX NEPEepadOTKH M MPAKTHYECKOE MPUMEHEHHE
MPOIYKTOB IepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOIUTH BBIUYMCICHUS 110 XHUMHYECKAM YpPaBHEHUSIM
(maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOIO BELIECTBA WJIM MPOAYKTa PEAKLUHUU IO U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WIH MPOJAYKTOB PEAKIINN);

c(OPMHUPOBAHHOCTh YMEHUU BJIAJIETh CHCTEMOU 3HAHWUH 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, WCIOJB3YeMbIX B XHMHUU TIPH W3YYCHHH BEIICCTB M XUMHUYCCKHX SBICHUI
(mabmoneHne, W3MEpEHHe, OKCIEPUMEHT, MOJICIHPOBAHMUE), HCIOJIB30BATh CHCTEMHBIC
XUMHWYECKUE 3HAHUS JUTS IPUHSATHS PEIICHUIA B KOHKPETHBIX KU3HCHHBIX CUTYAITUSIX, CBSI3aHHBIX
C BEIIECTBAMH M UX IPUMEHEHUEM;

chopMUPOBAaHHOCTh YMEHHI COOJIIO/IaTh MpaBUJjIa MOJIH30BAHUS XUMHUYECKON MOCYI0N U
abopaTOPHBIM 00OPYIOBAHKUEM, a TAKXKE MPaBUJIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMHU 110 BBITIOJIHEHHIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IIJITAHUPOBATh M BBIMOJHATH XUMHUYECKUM OSKCIIEPUMEHT
(mpeBpalieHust OpraHuYecKX BELIECTB NMPU HAarpeBaHUH, MOJYUYEHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KayeCTBEHHbIE pEaKIMM OpPraHMYECKUX BEILIECTB, JIeHaTypauus OElKOB MpHU
HarpeBaHuH, [[BETHbIE PeaKIMi OEJIKOB) B COOTBETCTBUHU C MpaBWJIaMU TE€XHUKH O€30MacCHOCTU
npu oOpallleHnu ¢ BellecTBaMU M J1a0OpaTOPHBIM O0OpYIOBaHUEM, NPEACTABISTH PE3YIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3amuCH YpPaBHEHHUU COOTBETCTBYIOIIMX PEAKIUNA |
(hopMynupoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOpPMUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIUIO,
MOJTy9aeMyI0 U3 Pa3HBIX HICTOYHUKOB (CpeACcTBa MaccoBoil nHbopManuu, IHTepHET U APYrux);

chOpMUPOBAHHOCTh YMEHHUH COOMIOaTh TIpaBUja SKOJIOTHYECKH IIeJIeCO00pa3HOTro
MOBEACHHUA B OBITY U TPYHOBOH JEATEIbHOCTH B LEJISAX COXPAHEHUS CBOETO 3/I0POBbA U
OKpY)Karolel MPUPOTHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JICUCTBUS HA >KUBHIE OPTraHU3MBbI
OTpeNeNéHHBIX OpPraHUYECKUX BellecTB, MOHMMas cMbici mnokaszarens [I/IK, mosicHsaTs Ha
puMepax crnocoObl YMEHBIICHHS] U MPEJOTBPAIICHUS X BPEIHOTO BO3JECHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUis 0Oydarouuxcs C OrpaHUYCHHBIMH BO3MOYKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHMUIA;

JUIA CIENbIX M CJHa0OBUAAIIMX OOYyYalOMIMXCS: YMEHHE HCII0JIb30BaTh peibedHO-
TOYEYHYIO cucTeMy o0o3HaueHwmit JI. bpaiins nis 3anucu xumudeckux Gopmy.

11 KJIACC

[IpenmetHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyecKas XUMHsD
OTpaXKaroT:

C(OPMHUPOBAHHOCTh NPEJCTABICHUNH: O XMMHUYECKOH COCTaBIIAIOIIEH €CTECTBEHHO-
Hay4HOM KapTHHBI MHUpA, POJM XMMHUU B TO3HAHUU SBJIEHUHA NPUPOAbI, B (HOopMUpOBaHHU
MBILIUIEHUS] U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM ais
peleHusl MPaKTUYeCKUX 3aJad M SKOJIOTHYECKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0pPOBBIO U IPUPOJTHON CpENE;

BJIaJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUN, KOTOpas BKIIOYAET: OCHOBOIIOJAraroliye
HOHSTHUS (XMMHUYECKUI DIIEMEHT, aTOM, U30TOI, S-, P-, 0- 3JIEKTPOHHBIC OPOUTAI AaTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBIH OO0BEM, BaJEHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKHCIICHMs, XHMHUYecKas CBs3b (KOBaJIeHTHAas, MOHHAs, MeTaJuIMYecKas, BOJOPOJIHAs),
KpUCTAJNIMYecKass  pemeérka, TUIBl XUMHUYECKUX  PEaKIMid, pacTBOpP,  AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AIIEKTPOJIUTHYECKAsT AMCCOLMALUS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCThH



XUMUYECKOM  peaklMH, XMMHYECKOE€ paBHOBECHE); TEOpPUM U  3aKOHBI  (Teopus
3NEKTPOJUTUYECKOM AuccouuManuu, nepuoanueckuii 3axkoH J[. WM. MeHnneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEIIECTB, 3aKOH COXPAHEHMsI U TMPEBPAIICHUS DHEPTHUU MPU XUMUUYECKUX
peakuusix), 3aKOHOMEPHOCTH, CHUMBOJIMUECKHH S3BIK XUMHUH, MHUPOBO33PEHUYECKHE 3HAHMS,
JeXalMe B OCHOBE IIOHMMAHHMS TPUYMHHOCTH U CHCTEMHOCTH XHMHUYECKUX SIBJICHHH,
(haKTOJIOTMYECKHUE CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYICHHH M OE30MaCHOM HCIIOIh30BAHUH
BOKHEUIINX HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JACSITEIBHOCTH YEIOBEKA;

c(OPMHUPOBAHHOCTh YMEHUI BBISBIIATH XapaKTEPHBIC MPU3HAKH MOHSITHH, YCTaHABINBATH
WX B3aUMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHSATHS MPU ONMHUCAHUH HEOPTaHUYECKUX
BEILIECTB U UX IIPEBPAILLCHUN;

c(OPMHUPOBAHHOCTh YMEHUU HCIOJIB30BATh XUMHUYECKYIO CHMBOJIUKY JJISI COCTaBICHUS
dbopMyn BEHIECTB U YpaBHEHUN XUMHYECKHUX pEaKIHi, CHUCTEMAaTHYECKYyI0 HOMEHKIATYpy
(IUPAC) wu TtpuBHaNbHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIECTB (YrapHbId Ta3,
VIJICKUCIIBIA Ta3, aMMHaK, raméHas W3BECTh, HeramiéHas W3BECTh, MUThEBAsl COJa, MUPUT U
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHUH OTPEACNIATh BAJICHTHOCTh M CTETICHh OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COCMHEHUSAX PA3JIMYHOTO COCTaBa, BUJI XUMUYECKON CBsI3U (KOBAJIGHTHASI, HIOHHAS,
MeTaJUTMYeCcKasi, BOJIOPOJHASI) B COCIUHEHHSX, TUI KPUCTAJUTMUYECKOW PEMIETKH KOHKPETHOTO
BelecTBa (aToMHAas, MOJICKYJISIpHAs, MOHHAs, METAJUIMYecKas), XapakTep Cpelasl B BOJHBIX
pacTBOpax HEOPTaHMUECKUX COCAMHEHUI;

chopMUPOBAaHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJICKHOCTh HEOPTAHUUECKUX BEIIECTB
M0 UX COCTaBY K OMpPEACIEHHOMY KJIACCy/TpyTIe COeMHEHUH (ITPOCThIE BEIIECTBA — METAJIJIBI U
HEMETaJUIbI, OKCH/IbI, OCHOBAHUS, KHCIOTHI, aM()OTEpHBIC THAPOKCHIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIbHYIO H
MPOTHOCTUYECKYIO (YHKIINH,

chOpMHUPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaThb JJEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHUX A1eMeHTOB 1—4 nepuoioB [leproanyueckoil cucteMbl XUMUYECKUX AemMeHToB /1. WM.
MenzeneeBa, HCIHOJB3YS TMOHITUS «S-, P-, O-3JEKTPOHHBIC OPOHMTANNY, «IHEPreTUUYCCKUE
YPOBHUY», OOBSCHITH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHMYECKHX JJIEMEHTOB U HUX
COEIMHEHUH MO nepuoaaM M rpynnam Ilepuoauyueckoil cuctemMbl XuMHYeCcKux 3eMeHToB . 1.
Menneneena;

chOpMUPOBAHHOCTh YMEHHMI XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKUE
CBOWCTBA HEOPraHMYECKUX BELIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKJATh CYIIECTBOBAHUE
FEHETUYECKOM CBS3M MEXKJIy HEOPraHMYEeCKMMM BEIECTBAMU C IIOMOILIBI YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

chOpPMUPOBAHHOCTh YMEHHS KIacCU(DUUUPOBATh XMUMHUYECKUE PEAKIMU IO PA3TUYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupylolINX BEIIECTB, TEIUIOBOMY J(PQEKTy peakiuH,
W3MEHEHUIO CTETMeHEeH OKUCICHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIu, YIaCTHIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABIIATh YPABHEHHS PEAKIUN PA3TUYHBIX THIIOB, MOJIHBIC
U COKpalll€HHBbIE YpaBHEHHUS peaklUuii MOHHOIO OOMEHa, YUUTHIBasl yCIOBHS, MPU KOTOPBIX 3TH
peakuuu UAYT A0 KOHIIA;

chOpPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIMH, MOATBEPKAAIONME KadyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACHO3HABATH OMBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PAaCTBOpPAX HEOPTaHMUYECKHUX BEILIECTB;

chOpMUPOBAHHOCTh YMEHHUH pPacCKphIBaTh CYIIHOCTh OKHCIHTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii IoCPeICTBOM COCTaBIIEHHS SJIEKTPOHHOTO OanaHca ATHX PeaKIvii;

c(hOpPMUPOBAHHOCTh YMEHHUI OOBSACHSATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIuu OT
pas3nuYHbIX (PAKTOPOB; XapakTep CMEHICHHs XUMUYECKOTO PaBHOBECHS B 3aBHCHMOCTH OT
BHeIIHero Bo3neiicteus (npunuun Jle Hlarense);



c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHUMHUYECKHE IPOIECCHI, JIeKaIIue B
OCHOBE NMPOMBIIIUIEHHOTO MOJMYYEeHHUSI CEpHOW KHUCIOTHI, aMMHAaKa, a Takke COPMHPOBAHHOCTH
NpeacTaBiIeHUd 00 OOMMX HAYYHBIX NMPUHIMIIAX U IKOJIOTHYECKUX MPOOIEeMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHH IPOBOAUTH BBIYHMCICHUS C HCIOJB30BAaHUEM MOHSATHS
«MaccoBasi JI0Ji BEILIECTBA B pacTBOpe», OOBEMHBIX OTHOLIEHUI Tra30B NpPU XUMHUYECKUX
peakuusax, Macchl BellecTBa WM 00bEMA ra3oB 110 M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wil 00bEMY OJTHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO 3(dekra peaknmu Ha
OCHOBE 3aKOHOB COXpPAHEHHS MacChl BEIIECTB, IPEBPALLICHUS U COXPAHEHUS SHEPTUH;

c(OpPMHUPOBAHHOCTh YMEHHI COOJIFONIATh MpaBUia TOJB30BAHUS XUMUYECKOW MOCYI0H U
1a00paTOPHBIM 000PYAOBaHUEM, a TAKXKe MpaBHJa OOPAIICHNUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKILHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHI IJIAHUPOBATh M BBINOJHATh XUMHYECKUN HKCIEPUMEHT
(paznokeHHe MepoKcHaa BOAOpPOJa B MPHUCYTCTBUM KaTalau3aTopa, OIpeAeseHHE Cpeibl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakluu, peakldd HOHHOTO OOMEeHa, KaueCTBEHHbIE peakluu Ha
cynbdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHHE SKCIEPUMEHTAIbHBIX
3amau nmo teMaMm «Metamnel» u «Hemeramib») B COOTBETCTBHHM C TMpaBUJIAMH TEXHHUKHU
0€30MacHOCTH MpHu 00pallleHN! ¢ BELECTBAMH U JJAOOPaTOPHBIM 000PYA0BAHUEM, MTPEJICTABIATh
pe3ynbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBATH BBIBOJII HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYI0 HH(POpPMAIUIO,
MOJIyYa€MyI0 M3 pa3HbIX HCTOYHUKOB (CpeIcTBa MaccoBOMl KOMMyHMKaiuu, WHTepHeT u
JPYTHX);

chOpMUPOBAHHOCTh YMEHHUN COOJIIOMATh TMpaBUja JKOJOTHYECKH IIEIeCO00pa3HOro
MOBEACHUA B OBITY U TPYIOBOHl [EATENbHOCTH B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY)Karolel MPUPOTHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JICUCTBUS HA >KUBHIE OPTraHU3MBbI
onpeeNéHHBIX BEUIECTB, MOHMMAas cMblch nokasarens [1/IK, mosicHsITh Ha mpumepax crocoObl
YMEHBIIECHUS U IPEIOTBPALLICHHS UX BPETHOTO BO3JEHCTBUS HA OPraHU3M YelIOBEKa;

JUis 0Oydarouuxcs C OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAX MMO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHUI;

JUIA CIENbIX M CJIa0OBUAALIMX OOYyYalOMIMXCS: YMEHHE HCII0JIb30BaTh peibedHO-
TOYEYHYIO cucTeMy o6o3HaueHwuit JI. bpaiins s 3anucu XxumMmudeckux Gopmy.
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' CrnosxHble 3(upbl
3.3 VraeBoasl 3 1
Hroro no paszneny 13
Pa3nen 4. Asorcoaepskanue OpraHu4ecKue cCoeJuHeHHUs1
4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3




Hroro no pazneny

Paspnen S. BoicokOMOJIEKYISIPHbIE COeIMHEHUS

5.1 ‘ ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




11 KJIACC

KosnunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecmle 0GpazoBaTEIbHbIE
padoTsbI padoThI pecypesl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. I[lepuoanueckuii 3akoH
11 n [lepnoanueckas cucteMa XUMUYECKUX 3
anemeHToB J[. 1. Menneneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XUMHUYECKUE PEeaKINU 6 1 1
Hroro mo pazueny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl 6 1
2.2 Hemeranmsl 9 1 1
23 CBs13b HEOPraHUYECKUX U OPTraHUYECKUX 2
' BEIIECTB
Hroro mo pazgeny 17
Paznena 3. XuMus 1 ;KU3HL
3.1 ‘ XUMHUs ¥ KU3HD 4
Utoro mno pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




YUYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOILIECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI /151 YYEHHUKA

» Xumus, 10 knacce/ Pymsutuc I'.E., ®enpaman @.I'., AkimonepHoe o6miectBo «M31arenscTBo
«IIpocsemeHue»

Xumus, 11 xmace/ Pymutuc I'.E., ®enpaman @.I°., AkiimorepHoe o01iecTBo «M31aTebcTBO
«IIpocsemenne

METOAUYECKUE MATEPHUAJIbI IJISA YUUTEJIA
https://edsoo.ru/metodicheskie-materialy/

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
http://www.chemnet.ru I'azera «Xumus» U CalT i yauTens «5 uay Ha ypoK XUMHI»
http://him.1september.ru Eaunas xomtekuus LIOP: TIpenmeTHas KomeKus « XUMUSD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE SKCIIEPUMEHTHI:
xumust. Komnekius Poccuiickoro o0mieo0pa3zoBaTeabsHOT0 opraia

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukdepoBoit

http://www alhimik.ru Bcepoccuiickas onuMuana mkoJIbHUKOB 10 XUMUAU
http://chem.rusolymp.ru Opranndeckast XuMHsL: SIEKTPOHHBIN YICOHUK JUTS CPEIHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JICKTPOHHBIH yISOHHUK

http://www hemi.nsu.ru OTKpbITHIA KOJUTEIK: XUMHUS

http://www.chemistry.ru JlucraninonHas oJIMMITHAIA 10 XUMUH: TEJIEKOMMYHUKAITHOHHBIN
00pa30BaTeNbHBIN MPOEKT

https://sites.google.com/site/himulacom/rnaBuas-crpanuma

https://resh.edu.ru/subject/



JIucT BHECEHUS U U3MECHECHUN

Hara BHecenus: | ConeprxaHue PexBu3uThI ITonnuce nuua,
W3MEHEHU I JOKYMEHTa BHECHIETO




