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IHHOACHUTEJIBHASA 3ATINCKA

[IporpaMma 1o XMMUHU Ha ypOBHE CpeIHEro oOmiero oOpa3oBaHMs pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii
Oenepanum», TpeOOBAaHWN K pe3yiabTaTaM OCBOCHUS (QelepalibHON 00pa3oBaTeIbHOM
mporpaMmel cpeaHero obmiero oopazoBanus (POIT COO), npeacraBneHHbIX B DeepaibHOM
rocygapctBeHHOM oOpa3oBarensHoM cranaapte COO, ¢ yuérom Konneniuu mpenoiaBanus
yueOHoTro npenMeTa «XuMus» B 00pa3oBaTelbHBIX opranu3anusx Poccuiickoii deneparnmm,
peanu3yonmMx OCHOBHBIE 00pa3oBaTelIbHbIE MPOTPAaMMBI, W OCHOBHBIX IIOJIOKEHHH
«Ctparerun pa3Butus Bocrnutanus B Poccuiickoit denepanuu Ha nepuoa mo 2025 roma»
(Pacnopsoxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TMOAXOJOB K pa3pabOTKe MPOrpaMMBbl MO XUMHH, K ONPEACICHUI0 OOIIeiH
cTpaTerud OOYy4YEeHHWs, BOCHHTAHUS W Pa3BUTHA OOYUYaIOIIMXCS CpPEICTBAMHU Y4eOHOTO
npenMera «Xumus» st 10—-11 kimaccoB Ha 6a30BOM YpOBHE COCTABWJIM KOHIIENITYyaJIbHBIE
nojoxenus GI'OC COO o B3anMOOOYCIOBICHHOCTH II€JIeH, COJEp)KaHHs, PEe3yJbTaTOB
o0Oy4yeHus 1 TpeOOBaHHI K YPOBHIO IMOJATOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe o00pa3oBaHME, [OJIy4a€MO€ BBIIyCKHUKaMU 00111e00pa3oBaTeIbHON
OpraHu3alluM, SIBJSIETCS HEOTHEMJIEMOW 4YacThlo HUX 00pa3oBaHHOCTH. OHO CIY)KUT
3aBepUIAIOIINM 3TallOM pean3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIHOUYEBBIX
[IEHHOCTEH, TPUCYIINX IETOCTHOW CHCTEeME XUMHUYECKOTOo OO0pa3oBaHUsA. OTH IEHHOCTH
KacaroTcsi IO3HAHUS 3aKOHOB MIPHUPO/IBI, (POPMHUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTYphI
Yell0OBEeKa, a TaKXKe HKOJOTUYECKM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/0POBBIO U
npupoaHoil cpene. Peanusyercs xumuyeckoe oOpa3oBaHue OOy4arOHmIMXCs Ha YpOBHE
cpenHero oomero oOpa3oBaHMs CPEICTBAMH y4eOHOTO MpeaMeTa «XUMUs», COACpKaHUuE U
MOCTPOCHUE KOTOPOTO OMpENENECHbl B MpOTpaMMe MO0 XUMHUHU € YYETOM CHEHU(PHUKU HAyKU
XUMHH, €€ 3HaYCHUs B IO3HAHUH MPHUPOJLI U B MaTepUaibHON KU3HU OOILECTBa, a TAKXKE C
y4€ToM OOIMIMX Iesield U MPUHIUIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbI
cpenHero ooOmiero oobpazoBanus B Poccuiickoit @eneparumn.

XUMHSA Kak »JIIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK WIrpaeT ocoOyi poJjib B
COBPEMEHHOM IMBUIIN3AlLIUY, B CO3JJaHIH HOBOM 06a3bl MaTepUasibHOM KyabTypbl. OHa BHOCUT
CBOM BKJIaJ B (popMHpOBaHHE PAIIMOHATLHOTO HAYYHOTO MBILIUICHHUS, B CO3JaHHUE LIEJI0CTHOTO
MpescTaBiIeHus] 00 OKpY)KalollleM MHUpE KaK O €IMHCTBE MPHUPOJAbI U YeJOBEKa, KOTOPOe
(dhopMupyeTcsi B XMUMHUU Ha OCHOBE IOHMMaHUS BEIIECTBEHHOT'O COCTaBa OKPYKAIOIIEr 0 MUPa,
OCO3HAHHS B3aUMOCBSI3M MEXK]y CTPOCHHEM BEIIEeCTB, UX CBOWCTBAMU U BO3MOXKHBIMU
o0nacTsIMH MPUMEHEHHUS.

TecHo B3auMoOnEHCTBYS C JPYrMMU €CTECTBEHHBIMM HayKaMu, XUMHS cTajia
HEOTHEMJIEMON YacThbI0 MUPOBOH KYJIbTYphI, HEOOXOUMBIM YCIOBHEM YCIEIIHOTO TPyAa U
KU3HU KaxJoro uwieHa oOmectBa. CoBpeMeHHas XMMHUs KaK Hayka CO3MJaTeNbHasi, Kak
HayKa BBICOKMX TEXHOJIOTHI HalpaBieHa Ha pelleHue rI00albHBIX MpoOJIeM YCTOWYHBOTO
pa3BUTHUS 4YEJOBEYECTBA — CBHIPbEBOM, HHEPreTMYECKOM, MUIIEBOW, HSKOJOTHYECKOU
0€30MacHOCTH U OXPaHbI 3/I0POBbSI.

B cootBercTBUU ¢ OOUMMH LEISIMU U MPUHIUIAMH CpPEIHEro oOIiero oopazoBaHUs
cogepxkanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BbIii  ypOBEHb HM3y4YEHUs)
OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO IOJArOTOBKY OOydJaroLIuxcs,
HEOOXOJUMYI0 UM JUId BBIpAOOTKM MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCHEIIHOTO
BKJIIOYEHUSI B JKU3Hb COILMYMa, NPOJOJDKEHUS 00pa3oBaHMsS B pa3IMYHbIX O0JacTAX, HE
CBSI3aHHBIX HEMOCPEJICTBEHHO C XUMUEHL.

CocTaBisIOmMUMHU TpeaMeTa «XUMUs» SABISAIOTCA 0a30Bble Kypchl — «OpraHuyeckast
xuMus» U «OOmmas M HeopraHuyeckas XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEpKaHUs
KOTOPBIX SIBJISIFOTCS OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAHUU 10 HEOPraHMYECKOW XUMHH (C
BKJIFOYEHHUEM 3HaHUU M3 0OlIeld XMMUHM) U OopraHudeckoil xumuu. GopmMupoBaHUE TaHHON



CHCTEMBI 3HaHUI MPHU U3y4EHUH TpeaMeTa 00eCIeunBaeT BO3MOKHOCTh PACCMOTPEHHSI BCET'O
MHOT000pa3us BEIIECTB HA OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUU XUMUH.

Crpykrypa conepkanus KypcoB — «Opranmueckas xumus» u  «OOmas u
HEOpraHuveckass XuMus» c(hOopMUpOBaHA B MPOTpaMMe MO XMMHU Ha OCHOBE CHCTEMHOTO
MOJIX0Aa K M3YYEHHUIO y4yeOHOTO Marepuana u oO0ycIOBJIEHA MCTOPUYECKH O0OOCHOBAHHBIM
pPa3BUTHEM 3HAHWW Ha ONPENEIEHHBIX TEOPETUYECKUX YPOBHAX. TakK, B Kypce OpraHu4eCcKoOn
XMMHMM BELIECTBA pPAacCMaTpUBAIOTCSI Ha YPOBHE KJIACCHUUECKOM TEOpUU CTPOCHUS
OpraHMYECKUX COEAUHEHMH, a TakKe Ha YPOBHE CTEPEOXMMHUYECKHMX WU 3JIEKTPOHHBIX
MPEJCTaBICHUN O CTpoeHHH BemecTB. CBeleHns 00 M3y4aeMbIX B Kypce BEIIECTBAX JAIOTCS
B Pa3BUTHM — OT YIJIEBOJOPOJOB JO CJIOXKHBIX OMOJIOTMYECKH AKTUBHBIX COEAUHEHUU. B
Kypce OpraHMYecKOM XMMHUU TMOJTy4aloT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO
obmero o00pa3oBaHUs TEpPBOHAYAIBHBIE TMPEACTABICHUS O  XUMHUYECKOH  CBS3H,
KJIaCCU(UKAMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHMUS,
0 XMMHUYECKOW PEaKIINH.

[lox HOBBIM yrJIOM 3peHuUsl B peaMmeTe «XuMus» 0a30BOTO YpOBHSI pacCMaTpUBaETCs
W3YYECHHBII Ha YypPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs TEOPETUUYECKUH Marepuan u
(dakTosoruuecKue CBEACHUSA O BEIIECTBAX W XUMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B
Kypce «OOmasi 1 HeopraHudeckas: XUMUs» OOydarolUUMCsl MPEAOCTaBISAETCSI BOZMOKHOCTh
OCO3HATh 3HAYEHHUE MEPUOJUYECKOT0 3aKOHA C OOIIETEOPETUYECKUX U METOH0JIOIMUECKUX
MO3ULMH, TIyOXke TMOHATh HCTOPHUYECKOe U3MEHeHHe (YHKIMA 3TOro 3akoHa — OT
o0oOmaroniei 10 0ObACHAIONMIEN U MPOTHO3ZUPYIOIIEH.

Enunas cucteMa 3HaHMN O BaXKHEMIIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX
U TPUMEHEHUM, a TaKK€ O XHMUYECKHX pEaKIUsAX, MX CYIIHOCTH U 3aKOHOMEpPHOCTSX
NMpOTEeKaHus JomnoJiHseTca B Kypcax 10 u 11 kinaccoB anemMeHTaMu CoJIepKaHusl, UMEIOIIUMHU
KyJbTYpPOJIOTHYECKUI M MPUKIAAHOM XapakTep. DTH 3HAHUSA CIOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSI3M XUMHUHU C JPYTMMHU HAayKaMH, DAaCKpbIBAlOT €€ pPOJb B IIO3HABATCIBHOW U
IIPAKTUYECKON AEATEIIBHOCTH YEI0BEKa, CIIOCOOCTBYIOT BOCIIUTAHHUIO YBAXKEHMS K IpOLECCY
TBOpYECTBAa B OOJACTH TEOPUHM U MPAKTHUUECKHX NPUIOKEHUH XHUMHUH, IOMOTaIOT
BBIIIYCKHUKY OpPHUEHTHPOBATbCA B OOILIECTBEHHO M JIMYHOCTHO 3HAYMMBIX Mpoliemax,
CBSI3aHHBIX C XMMMEH, KPUTHYECKH OCMBICIMBAaTh HH(MOPMALUIO U IPUMEHATH €€ Ui
NONOJHEHWs] ~ 3HAHUM,  pPEIIEHMs  MHTEIUIEKTYalIbHBIX M OKCIEPUMEHTAJIbHBIX
HCCIIeIOBAaTEeNIbCKUX 3a7au. B menom conep:kanue ydeOHOro mpeamera «XUMHsD JTaHHOTO
YPOBHS M3Y4€HHUS] OPUEHTHUPOBAHO Ha (POPMHUPOBAHUE Y OOYHYAIOIIMXCSI MUPOBO33PEHUYECKOM
OCHOBBI JJIs1 TOHMMaHUA OGWIOCOPCKUX UAEH, TAKMX KakK: MaTepHalbHOE EIUHCTBO
HEOPraHU4eCcKOro ¥ OPraHu4ecKkoro Mupa, 00yciIOBIEHHOCTh CBOMCTB BELIECTB UX COCTAaBOM
U CTPOCHHEM, IO3HABAEMOCTb INPUPOJHBIX SBICHUM IIyTéM OKCIEPUMEHTA M PELICHUS
IIPOTHUBOPEUUIl MEXIy HOBBIMU (paKTaMH U TEOPETUUYECKUMHU HPENOCHIIKAMH, OCO3HaHHE
PO XHMMHUHM B pEIIEHUH OHKOJOTMYECKHX MpolieM, a Takxke mpodieMm cOepexeHus
JHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3JaHMsI HOBBIX TEXHOJIOTHH U MaTEpUaJIOB.

B muane pemeHus 3ajad BOCIUTAHMS, PA3BUTHS W COLMANU3ALMMU OOYYarOLIMXCS
IPUHATBIE MTPOIPAMMOM N0 XUMHUHU NOAXOJbI K OINPEACICHUIO CONEP)KAHUA U IOCTPOCHUS
npeaMera NpeaycMaTpuBalOT — (OPMHUPOBAHUE YHUBEPCAIbHBIX Yy4eOHBIX  JI€HCTBMIA,
UMeEIoIKX 0a30BO€ 3HAUYEHHUE Ul Pa3IMYHbIX BUAOB AEATEIBHOCTU: PELIeHUs HpoOieM,
MOMCKA, aHanu3a ¥ oO0paboTKM HH(OpManuM, HEOOXOAMMBIX Ul MPUOOPETEHHs OIbITa
MIPAaKTUYECKOW M HCCIIEOBATENIBCKON JESITEIBHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B
MTO3HAHUU XUMUHU.

B npakTtuke mpenojaBaHus XUMUU KaKk Ha YpOBHE OCHOBHOTO oOIIero oopa3oBaHus,
TaKk M Ha YpPOBHE CpeAHEro oduiero oOpa3oBaHUs, NMPU ONpPENENCHUM COJIEp KAaTeIbHOM
XapaKTEPUCTUKHU LeJIel M3Y4YEHHUs NpEeAMETa HaIlpaBICHUEM IIEPBOCTENEHHON 3HAYMMOCTH
TPAaJULIMOHHO TpHU3HAETCI (OPMHUPOBAHHE OCHOB XHMHYECKOM Haykh Kak oOiactu
COBPEMEHHOT'O E€CTECTBO3HAHUS, NMPAKTUYECKOW NEATEIBHOCTH 4YEJIOBEKAa M KaK OJHOIO W3



KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C METOAMYECKOM TOYKM 3pEHHUS] TaKOW MOIAXOA K
OTIPEJIENICHUIO LIEJIEN N3YUEHUs IIPEIMETA SIBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CoriacHO JaHHOHM TOYKE 3pEHMS IVIABHBIMU LIETSIMHU U3Y4EHHUs IpeameTa «XUMHs Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASTTOTCS:

e (opmupoBaHuEe CHUCTEMBl XUMHUYECKHX 3HAHWA KaK Ba)KHECWIIEH COCTaBISIOMICH
€CTECTBEHHO-HAY4YHON KapTHUHBI MUPA, B OCHOBE KOTOPOM JI€KaT KIHOUEBbIE IOHSITHS,
(GbyHIaMEHTaJIbHBIE 3aKOHBI U TEOPUH XMMHUH, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MMOHUMAHHUE CYIIHOCTH JIOCTYIHBIX 00O0OIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMJIEHHE C UCTOPUEN UX Pa3BUTHUS U CTAHOBIICHHUS;

e (opMupOBaHHE W PAa3BUTHUE MPEACTABICHUI O HAYYHBIX METOaX MO3HAHUS BEIECTB
U XMUMHMYECKHUX  peakuuid, HeoOXOAMMBIX JUIsl  NpUOOpPETeHHs  yMEHUH
OpUEHTHPOBATHCS B MHpE BEIIECTB U XUMHUYECKUX SIBJICHHUI, MMEIOIIUX MECTO B
MIPUPOJIE, B IPAKTUYECKON U IOBCEIHEBHOM KU3HU;

® pa3BUTHE YMEHHUH U CIOCOOOB [EATENbHOCTH, CBSI3aHHBIX C HAOJIOJEHHEM H
OOBSICHEHUEM XUMUYECKOTO HKCIEPHMEHTa, COOJIOJCHHUEM NpaBUJl 0€30MacHOro
oOpaleHus ¢ BeeCTBAMH.

Hapsiny ¢ atum, copepkarenpHas XapaKTepUCTUKa LeJel U 3aad U3ydeHus rpeaMera
B IporpaMMme IO XUMHHM YTOYHEHa M CKOPPEKTHpOBaHa B COOTBETCTBUU C HOBBIMHU
MIPUOPUTETAMHU B CHCTEME CpeAHero o0iiero oopazoBanus. CeroHs B MPENojaBaHUd XUMUU
B Oousblell CcTenmeHH OTAAETCA MNPEANOYTEHHE MPAKTUYECKOM KOMIIOHEHTE COJep>KaHus
oOyueHusi, OpPHUEHTUPOBAHHON Ha TMOJArOTOBKY BBIMIYCKHHKAa 0OII€00pa3oBaTeabHOM
OpraHu3aliy, BJaJCIOUIero He HAaOOpoM 3HaHUM, a (YHKIHOHAIBHONW TPaMOTHOCTHIO, TO
€CTh CII0cO0aMU U YMEHUSIMU aKTUBHOTO TOJYYEHHUs 3HaHUU U MPUMEHEHUs UX B peasIbHON
YKU3HU 7151 PEIICHUS IPAKTUYECKUX 3a7au.

B cBa3u ¢ 3TMM mpu u3ydyeHUM npeaMera «XUMHsS» JOMUHHUPYIOIIEE 3HAYEHUE
MPUOOPETAIOT TaKue 1eNIK U 3a7a4u, KakK:

ajanrtanus OOydJalomMXCs K YCJIOBHUSIM JUHAMHMYHO Pa3BUBAIOIIErOCs MHpa,
(¢bopMHUpOBaHHE HHTEUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K CamMo00pa3oBaHUIO,
COTPYIHHYECTBY, CAMOCTOATEIBHOMY NPHUHATHUIO TPAMOTHBIX PEIIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHe y OOYYarOIIMXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETECHIIUN),
MMEIOIINX YHUBEPCAJIbHOE 3HAYEHUE I PA3NMYHBIX BUJOB JESATEIBHOCTH: PEIICHUS
npoOJieM, TOKWCKa, aHaIu3a U 00paboTKM MHGPOPMAIMKM, HEOOXOAUMBIX IS MPUOOpPETESHUS
ONBITAa JEATEIBHOCTH, KOTOpas 3aHMMAET Ba)KHOE MECTO B MO3HAHMM XUMHUH, a TAKXKE IS
OLICHKH C TO3HMIMNA 3KOJIOTUYECKOW O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB U
XUMHUYECKUX IPOLIECCOB HA OPraHN3M YeJIOBEKA U IIPUPOJHYIO CPEY;

pa3BUTHE  I[IO3HABATEJIbHBIX  MHTEPECOB, HHTEJUIEKTYaJbHBIX W  TBOPYECKHUX
CHOCOOHOCTEN 00yJaromuXxcsi: COCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE 3HAHUS
M0 XUMHUHU B COOTBETCTBHH C >XU3HEHHBIMU MOTPEOHOCTSMHU, UCIOJIB30BaTh COBPEMEHHBIE
nH(OPMALIMOHHBIE TEXHOJOTHH IS TOHMCKAa M aHalu3a yueOHOM M Hay4YHO-TIOMYJISIPHOMN
nH(OPMALIUK XUMUYECKOTO COJEPIKAHUS;

dbopMupoBaHHEe U pa3BUTHE Yy OOYYAIOIIMXCS ACCOLIMATUBHOTO M JIOTMYECKOTO
MBILUIEHUS,, HAOJMIOJAaTeNbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO
HE00XO0/AMMBI, B YACTHOCTH, NP TJIAHUPOBAHUU U POBEIEHUH XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIMTAHUE y OOYYaIOUIUXCS YOEKAEHHOCTH B T'YMaHMCTHYECKOH HaNpaBiICHHOCTH
XUMUH, €€ BaXHOW pOJIM B pelIeHHM TJI00albHBIX MpOoOJeM  palMOHAIbLHOTO
IIPUPOIOIIOJIE30BAHNS, MTONOJHEHUS! SHEPIeTUYECKUX PECYPCOB M COXPAHEHHUS IPUPOHOTO
paBHOBECHS, OCO3HAHMsSI HEOOXOAUMOCTH OEpeXHOTO0 OTHOIIEHUS K IPHPOJE U CBOEMY
3/I0pPOBBIO, a TaKXXe MPHOOPETEHUsI OMbITa HCMOJIb30BAHUS MOJYYEHHBIX 3HAHUU JUIs
MPUHATHS TPAMOTHBIX PEUIEHUN B CUTYalUSX, CBA3AHHBIX C XUMUUYECKUMU SIBICHUSMU.



B yueOGHOM miaHe cpenHero oOmiero oOpa3oBaHus HpeAMeT «XUMHUsS» 0a30BOTO
YPOBHA BXOOUT B COCTAB HpeI[MeTHOf/'I O6HaCTI/I «ECTGCTBGHHO-H&Y‘IHBIG MpeaAMCTBD).

OOm1ee yncao 4acoB, OTBEAEHHBIX ISl U3YUCHUSI XUMHH, Ha 0a30BOM YPOBHE CPEITHETO
obmiero oopazoBanus, cocrarisier 68 wacoB: B 10 kmacce — 34 gaca (1 gac B Henmeno), B 11
KJ1acce — 34 yaca (1 yac B HEJICITIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHuueckod XUMHMU: €€ BO3HHKHOBEHHE, pa3BUTHE U 3HAUYEHUE B
[IOJIyY€HUHU HOBBIX BEUIECTB U MaTepuasloB. Teopus CTpOEHUS OPraHU4YECKUX COEIMHEHUH A.
M. ByrnepoBa, e€ ocHOBHBIE MoJIOkeHHUS. CTPYKTYpHBIE (DOPMYJIBI OPraHUYECKUX BEIIECTB.
I'omomnorus, nzomepusi. XUMHUYECKasi CBSI3b B OPraHUYECKUX COEIUHEHMSIX — OJUHApHbIE U
KpaTHbIE CBS3H.

[IpencraBnenne o KiaccupuKalMd OpraHudeckux BemiecTB. HomeHkiaTypa
OpraHMYeCKUX COEAMHEHUN (cucTeMaTHdecKas) M TpUBHAJbHbIE Ha3BaHUS BaKHEHUIIUX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKcrepuMeHTaIbHbIE METO/IbI U3YyUEeHHsI BEIIECTB U UX MpEBpAIlleHUi: 03HAKOMJIEHHE
c oOpa3namMu OpraHM4yecKuX BEUIECTB M MaTepHajllaMd Ha HMX OCHOBE, MOJIEIMpPOBAHHE
MOJIEKYJI OpraHMYeCKUX BEUIeCTB, HAOIIOACHUE U OMHCAHNE IEMOHCTPAIIMOHHBIX OMBITOB IO
MPEBPALIEHUIO OpPraHMYECKUX BEIIEeCTB IpH HarpeBaHuu (IJIaBjIeHHE, OOYTrJIUBaHUE U
TOpEHHE).

Yraesonopoasl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHN pAx. MeTaH M 3TaH — IpocTenImne
MIPE/ICTAaBUTENN aJIKaHOB: (PU3MYECKHE M XMMHUYECKHE CBOICTBa (peakuuu 3aMeuieHus U
TOpEeHUs ), HaX0XkIeHHUE B IPUPOJIE, MOTYYeHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTMYECKHH psiA. OTWIEH W MOpPONUWIEeH —
MpoCTEHIINe MPEeACTaBUTEIN AJIKeHOB: (U3MYECKHMEe M XUMHUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TaIOTEHUPOBAHUS, THIPATALIMN, OKUCICHHUS U MOJUMEpPU3allui), MOJIy4eHre
Y IPUMEHEHHE.

Anxanuensl: OyramueH-1,3 u metunOyraauen-1,3: cTpoeHne, BAXKHEHIIINE XUMUUECKHE
cBOICTBa (peakus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJIOIMYECKUU psl. AIETHIEH —
MPOCTEHIINI TMPEICTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MUecKue W XUMHUYECKHE
CBOMCTBa (peaKly THIAPUPOBAHUs, TAIOT€HUPOBAHUS, THPATALlUU, TOPEHUSs), TIOJy4YeHHE U
IIPUMEHEHHUE.

Apenbl. beH3on: cocraB, cTpoeHue, (GU3HUECKHEe U XMMHUYECKHE CBOMCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYEHHE U MpUMEHEeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u Xumuieckue ceolicmea (peakyuu 2an02eHUposaHUs U HUMpOBAaHUs), NOJyYeHUe
u npumenenue. TOKCUYHOCTb apeHOB. ['eHeTMUecKkas CBsS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUICKALMMHI K pa3IMuHbIM KjaccaMm.

[IpupoaHbie MCTOYHUKUA YTIAEBOAOPOJOB. [lpupomHpiii ra3 u momyTHbIE HE(TIHBIE
ra3el. Hedth u e€ mpoucxoxaenue. CrocoObl nepepaboTku HePTH: MEPEeroHKa, KPEeKUHT
(TepMuyeckuii, KartamuTHYeckuii), mmponu3. I[IpoaykTel mepepaboTku HEPTH, UX
NPUMEHEHHE B TMPOMBIIUIEHHOCTH M B ObITy. KaMeHHbI yroinb M HPOAYKTHl €ro
nepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METO/IbI U3YYEHHsI BEIIECTB U MX IPEBPAIICHUI: 03HAKOMIICHHE
c oOpa3laMM IUIaCTMacc, KaydykoB M pe3uHbl, Kojulekuuun «Hedte» u  «Yromby,
MOJEIUPOBAHNE MOJIEKY]1  YIJIEBOAOPOJOB W  TaJOr€HONPOU3BOJHBIX, IPOBEICHUE
IPAKTUYECKON pabOThl: NOTYUYEHUE STHIIEHA U N3YUYEHHE €ro CBOUCTB.

Pacuérnbie 3amaun.




BrerurcnieHuss mo ypaBHEHHIO XHMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIleCTBA WM MPOJYKTa PEAKIMU IO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WUJIM MPOIYKTOB PEAKIIUH).

Kucaopoacoaep:kamme oprannyeckue coeinHeHUs

[IpenenpHBIE OJHOATOMHBIE CIUPTHI. METaHOT M ITAHOJN: CTpOSHUE, (QU3NYECKUE U
XUMUYECKHE CBOMCTBA (peaKkluy ¢ aKTUBHBIMU METaJUIAMH, TaJIOT€HOBOIOPOAaMH, TOPEHHE),
IIPUMEHEHHE. BOAOPOIHBIE CBS3M MEXAY MOJEKYJIaMH CHUPTOB. JIeHCTBHME MeTaHOJa H
9TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHOTOaTOMHBIC CIHUPTHI. JTWICHIVIMKOIL M TIHIEPUH: CTPOCHHE, (DU3MUECKHe |
XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO MIETOYHBIMU METaNIaMH, KAUeCTBEHHAs! PEaKIUs
Ha MHOTOATOMHBIC CIUPTHI). JleiicTBue Ha opranu3M uesnoBeka. [I[puMeHeHue TiulepuHa u
STUJICHTJIUKOJIS.

®deHoJI: CTpOEHUE MOJICKYJbI, (U3UYECKHE U XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpaerunbel U kemownsl. DOpMaNbIeruj, aneTaablIeTH/l; CTPOCHHE, (PU3NUECKHE U
XUMUYECKHNE CBOMCTBA (PEaKIMU OKHUCIECHUS W BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIIUN),
MOJTyYeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/eNbHBIE KapOOHOBBIE KHCIOTHL. MypaBbpHHAsT W YKCyCHas
KHCJIOTBI: CTPOCHME, (PU3NYECKHe M XMMHYECKHE CBOMCTBA (CBOMCTBa, OOIIME IJIA Kiacca
KHCJIOT, peaknus 3Tepuduranuu), mojsydeHne u npumeHenune. CTeapuHOBas M OJICMHOBAS
KHCJIOTBI KakK TMPEJCTaBUTEIN BBICIINX KapOOHOBBIX KHUCIOT. MpIa Kak COJM BBICIIAX
KapOOHOBBIX KHCIIOT, X MOIOIIEe ACHCTBHE.

Crnoxuble 3QUPHl Kak TPOWU3BOJHBIC KapOOHOBBIX KHCIOT. [HMIPOIU3 CIIOKHBIX
a¢upoB. XKupsl. ['maponus xupos. [Ipumenenue xupoB. bruonornyueckast poyib )KUPOB.

VYrneBoapl: cocTaB, KiacCH(pUKAIMS YrieBOJOB (MOHO-, JHU- W TOJIMCAXapUIIbI).
['mroko3a — mpocTeimmii MoHOCaxapua: OCOOCHHOCTH CTPOCHHUS MOJICKYIbI, (PU3UYECKUE H
XUMUYECKHEe CBOMCTBA (B3ammojelicTBue ¢ runpokcuaoM meau(Il), okucienne aMmMuaqHbIM
pactBopoM okcuna cepedpa(l), BoccTaHOBICHHE, OpOXKEHHE TJIIFOKO3bI), HAXOXJIEHHUE B
MpHUpoie, IpUMeHeHue, Onosornyeckas poib. @orocuHTes. PpykTo3a Kak U30MEp TITIOKO3HI.

Kpaxman wu memnmono3a kak mnOpupogHble mnoiumepbl. CTpoeHHe Kpaxmaia u
uemtono3el. dusnueckne M XUMHYECKHE CBOWCTBA Kpaxmana (TUIPOJIU3, KaueCTBEHHas
peaxius ¢ H0JI0M).

DKCIepUMEHTAIbHBIE METObl U3YyUEHUsSl BELIECTB M MX IPEBPAIICHUIi: MPOBEJICHUE,
HaOJI0/ICHNEe U OMUCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CHHUPTOB, KAUECTBEHHBIE
peaKuu OJHOATOMHBIX CIUPTOB (OKHcieHue 3raHosia okcuaoMm menu(ll)), MHOroaTOMHBIX
cnupToB (B3auMojeiicTBUE rimiepuHa ¢ ruapokcuaoM Menu(ll)), anpaerunoB (OKHCICHHE
aMMHadHbIM pacTBopoM okcuma cepedpa(l) m rumpoxcumom meau(Il), B3ammonelicTBue
KpaxMaja C HO0JIOM), MPOBEACHHUE MPaKTUYECKOW paboThl: CBOMCTBAa pacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacuérnbie 3agaun.

Boruricnenuss mo ypaBHEHHIO XMMUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BELIECTBA WU MPOAYKTa PEaKlUU MO M3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3oTcoJiepKalliie OpraHnyecKue COeTUHEHNUS.

AMUHOKUCIOTHI Kak amdoTepHble OpraHuueckue coenuHeHus. Duzuueckue u
XMMHYECKHUE CBOMCTBA aMUHOKHCIOT (Ha TpHUMEpe TIMIMHA). buonornyeckoe 3Ha4YCHHE
aMuHOKHUCIOT. [TenTump.

benku xak mpupoIHbIE BEHICOKOMOJIEKYJISIPHBIE cOelMHEeHMs. [lepBUYHasl, BTOpUYHas U
TpeTUYHas CTPYKTypa OenKoB. XWMHUYECKHE CBOICTBA OENKOB: THUIPOJIU3, JEHATYypallus,
KaueCTBEHHBIC PEAKIINH HA OCIKU.



OKCIepUMEHTAJIbHBIE METO/Ibl 3YUEHUs BELIECTB U MX MpPEBpallleHUii: HaOI0AeHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OCIKOB NpPH HArpeBaHWHU, LBETHHIC
peaxiuu OEIKOB.

BricokomolieKkyJIsIpHbIe COeIMHEHHS

OcHOBHbBIE OHATHSI XMMHUH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYpHO€ 3BEHO, CTEIEHb MOJIMMEPU3ALUHU, CPEeIHAs MOJeKyispHas macca. OCHOBHBIE
METO/bl ~ CHUHTE€3a  BBICOKOMOJIEKYJIIPHBIX  COCIMHEHUH  —  [OJHUMEpH3auus U
MIOJIMKOHJICHCALIUSL.

DKClepUMEHTAJIbHBIE METO/Ibl U3YYEHMSI BEILIECTB U UX MPEBpAIllEHUN: 03HAKOMIICHUE
¢ oOpasuamu MPUPOTHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KayIyKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanusi MeXNnpeAMETHBIX CBA3€H NpU H3yuyeHUU OpraHuyeckol xumuu B 10
KJIaCCe OCYILIECTBIISIETCS Yepe3 HUCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHIH,
TaK W TOHSATHM, SBJISIIOIIMXCS CHCTEMHBIMM JUISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-
Hay4YyHOTO IMKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBbIC TIOHSTHS: SBJICHHE, HAYYHBIH (DaKT, TUTOTE3a, 3aKOH,
TEOpUsl, aHAIM3, CUHTE3, KiIacCHU(UKAIUs, MEePUOJUYHOCTh, HAOIIOJEHUE, HW3MEpEeHHE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®uznka: Marepusi, 3HEpPrus, Macca, aToM, JJIEKTPOH, MOJEKYla, SHEPreTUYeCKHit
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIEeCTBA, (PU3NYECKUE BETUUHHBI
Y €IMHULIBI KX U3MEPEHHUS.

buonorus: knmerka, opranusM, 6uocdepa, 0OMEH BEIIECTB B OpraHu3zMe, OTOCHHTE3,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (OENKU, YIIIEBOIbI, )KUPBI, (DEPMEHTHI).

I'eorpadusi: MuHepabl, FOpHbIE TOPO/IbL, TIOJIE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorus: mnuoieBsle NPOAYKTHI, OCHOBBI PAlMOHAIBHOTO IHTAHUSA, MOIOIIUE
CPEICTBA, JEKAapCTBEHHBIE U KOCMETUYECKHUE IpENaparbl, MaTepHabl U3 UCKYCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHHUYECKASA XUMMUA

Teopernyeckue 0CHOBbI XMMHUM

XUMHYECKUH dJeMeHT. AToM. Sapo aroma, HM30TOMBI. DJIEKTpOHHAs 000JIOYKa.
DHEpreTUHYeCKHe YPOBHM, IOAYPOBHH. ATOMHBIC opOuTamu, s-, P-, O- DIEMCHTHI.
OCOOCHHOCTH pACTIPEICIICHHS JJICKTPOHOB MO OpPOMTANIIM B aTOMax JJIEMEHTOB IEPBBIX
YeThIPEX MEePUOA0B. DICKTPOHHAS KOHPUTypaIHs aTOMOB.

Ilepuomnueckuit 3akoH u llepuomnyeckass cucrema xumuueckux 3nemeHToB JI. U.
MenneneeBa. CBs3b MEPUOJUYECKOTO 3aKOHa M Ilepnoguyeckoil CUCTEMbl XUMHUYECKUX
anemenTtoB J[. 1. MenzeneeBa ¢ COBpEMEHHOM TEOpPUEH CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOWCTB XMMHYECKHX JJIEMEHTOB U 00pa3yeMblX HMH MPOCTBIX MU CIOKHBIX
BEILIECTB 110 TpyINaM U nepuojiaM. 3HaueHHUEe NMepUoANUECKOro 3aKOHA B Pa3BUTUHN HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBS3b. BUIbl XMUMHUYECKOW CBSA3M (KOBaJEHTHas
HEMoJIApHAs U TMOJspHas, HOHHAsI, MeTaJIIn4eckasi). MexaHu3mbl 00pa3oBaHUs KOBAaJICHTHOMN
XUMHYECKOW CBsi3M (OOMEHHBI W  JIOHOPHO-aKUENTOpHBIN). BomoponHas  cBs3b.
BanentHoctb. DnekTpooTpunareabHOCTh. CTeneHb okuciaeHus. oHbl: KaTHOHBI U aHUOHBI.

BemectBa MOJIEKYASIPHOTO M HEMOJEKYJISPHOTO CTPOEHMS. 3aKOH IOCTOSHCTBA
COCTaBa BEUIECTBA. THIBl KPUCTANIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWMCTBA BEILIECTB OT
THIA KPUCTALIAYECKON PEIIETKH.

[TonsTue o aucnepcHbix cucremax. VICTMHHBIE M KOJUIOWJHBIE pacTBOpbl. MaccoBas
JI0JIS1 BEILIECTBA B pacTBOPE.



Knaccugukamuss HeopraHudeckux coeauHeHHi. HomeHkiaTypa HeEOpraHMYeCKHX
BelleCTB. ['eHeTHuYecKasi CBSI3b HEOPraHMUECKUX BEIIECTB, MPUHAICKAIUX K Pa3TUIHBIM
KJIaccaM.

Xumnueckas peakuus. Kimaccupuxanus XMMHYECKHX peakiUil B HEOPraHHMYECKOW U
OpPraHMYeCKOM XUMHUU. 3aKOH COXPAHEHHS MAaCChl BEIIECTB, 3aKOH COXPAaHCHHUS W
MIpEBPAICHUS SHEPTUU TTPU XUMHUUECKUX PEaKIIUsX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT PAa3JIMYHBIX (akTopoB. OOpaTHMbIC PEaKIIHU.
Xumudeckoe paBHOBecHe. DaKTOPHI, BIUAIONIME HA COCTOSIHUE XMMHUYECKOTO PaBHOBECHS.
[Ipunnun Jle Hlatense.

DnekrponuTrdeckas auccounanus. CHbHbIC U clladble 3IeKTpoJuThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHCIIasi, HEUTpaIbHAas, IIEIOYHAS.

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCNEepUMEHTATBHBIE METOIbl U3YUCHHS BEIIECTB U MX MPEBPAIICHUI: T1eMOHCTpaIus
tabnui «Ilepuonnueckast cucrema xummudeckux annemeHToB . Y. MenneneeBay, uzydyeHue
MOJIEIe KPUCTAUIMUECKUX PENIETOK, HaONIOJACHHE W OMHCAaHUE JEMOHCTPAIIMOHHBIX M
a0OpaTOPHBIX OMBITOB (Pa3jOKEHHE MEPOKCHIa BOJOpPOJa B MPUCYTCTBUHU KaTalu3aTopa,
OTpeNieJICHuEe Cpellbl PAacTBOPOB BEIIECTB C TOMOINBIO YHUBEPCATHHOTO WHIMKATOPA,
peakuuu HMOHHOTO OOMeHa), MpOBEJEHUE MpaKkTHUecKON padoThl «BiMsHHE pa3IuYHbIX
(haKkTOPOB Ha CKOPOCTh XUMUYECKON PEAKIIHI.

Pacuérnbie 3amaun.

Pacuérel mo ypaBHEHHMSIM XUMHUYECKHX PEAKIUH, B TOM YHCIE TEPMOXUMHUYECKHE
pacy€Thl, pacUY€THI C UCMIOJIb30BAHUEM TTOHSTHS «MAacCOBast J0JIS BEIIECTBAY.

Heopranunueckast xumus

Hemeramnbl. Ilonoxenue nHemeramnoB B Ileproanueckoil cucremMe XUMHUYECKUX
anemenToB JI. M. MenzaeneeBa U 0COOCHHOCTH CTpOCHMsI aTOMOB. DU3MUECKHE CBOWCTBA
HEMETAJUIOB. AJIJIOTpOTNHsT HEMeTa/uioB (Ha TpuMepe Kucioponaa, cepsl, (ochopa wu
yTIIepo/ia).

XHWMHUYECKHE CBOMCTBA BOXKHEHIIMX HEMETAUIOB (TaJOreHOB, Cephl, a3oTa, (ocdopa,
yriaepoga M KpPEeMHHUSI) U UX COEIWHEHUH (OKCHAOB, KHUCIOPOJCOAEPKALIUX KHUCIOT,
BOJIOPOJIHBIX COCAMHEHMUIA).

[IpuMeHeHNe Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUM.

Mertannsl. [lonoxenue meramwios B [lepuoanueckoil cucteMe XMMHUECKUX 3JIEMEHTOB
J. U. MenpaeneeBa. OCOOEHHOCTH CTPOCHUS 3JEKTPOHHBIX O00OJOYEK aTOMOB METaJIOB.
O6mme ¢usnueckne cBoiicTBa MeTaioB. CIUIaBbl METaUIOB. DJIEKTPOXUMHYECKUN DS
HaNpPsLKEHUN METaIlJIoB.

XHWMHYECKHUE CBOWCTBA BAXHEHUIIMX METAUIOB (HATPHWH, Kalui, KaJIbIMK, MarHwi,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O61ue crocoObl Noay4eHus MeTauioB. [IpuMenenne MeTamioB B ObITY U TEXHUKE.

DKCIEpPUMEHTAIbHBIE METOJIbl M3YYEHHMsI BEIIECTB U MX MPEBpALICHUN: H3ydeHUE
KOJUIEKIIMH «MeTasulbl U CIUIaBb», 00pa3lioB HEMETAJUIOB, PEIIeHHE IKCIEPUMEHTATbHBIX
3ama4, HaOMIOJEHME U ONHUCAaHHE JEMOHCTPALMOHHBIX M JaOOPAaTOPHBIX OTMBITOB
(B3auMoelicTBUE THUAPOKCH A AIFOMUHUS C PACTBOPAMU KHUCJIOT U IIeJouei, KaueCTBEHHBIE
peaxkuu Ha KaTHOHBI METAJIIOB).

Pacuérnpie 3amaun.

Pacuétel Maccel BemiecTBa WM 00bEMa ra3oB MO0 M3BECTHOMY KOJIHUYECTBY BEIECTBA,
Macce UM 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMHU BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CITH OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHUSA U KU3Hb

Ponpr xumum B o0OecriedeHHH OSKOJOTUYECKOW, HHEPreTHYeCKOM U MHIIEBOM
0€30MacHOCTH, Pa3BUTUU MeAULMHBL. [IoHATHE O HAyYHBIX METOJaX MO3HAHUS BEUIECTB U
XUMUYECKUX PEAKIUH.



[IpencraBnernss 00 OOMUX HAYYHBIX TNPUHIUNAX MPOMBIIUICHHOTO TONYYCHHS
Ba)KHEHUILINX BEILIECTB.

UYenoBek B MHpe BEIIECTB M MATEpUAIOB: BAKHEHIINE CTPOUTEIBHBIE MaTCPHUAIIBI,
KOHCTPYKLIMOHHBIE MaTEpHUAJIbl, KPACKH, CTEKJIO, KEpaMUKa, MaTEPUAIbl I IEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPTaHUYECKUE U MUHEPAIBbHBIEC yI00pEHUSI.

XHWMHS U 340pOBBE YEIOBEKA: MPABUIIA MCIOJIb30BAaHUs JICKAPCTBEHHBIX IIPENapaToB,
npaBuiia 0€30MMacHOTO UCTIONB30BaHUS MPETapaToB OBITOBON XUMHUH B TOBCETHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MEXIpeIMETHBIX CBSI3€H MPU U3yYEHHUU OOIIel W HEOPraHMYECKOH XUMUHU
B 11 Kilacce OCYIIECTBISETCS 4Yepe3 MCIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUN, TaK W TIOHATUW, SBISIONIMXCS CHUCTEMHBIMH [UISI OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAyYHOTO LIUKJIA.

OO0mue ecTecTBEeHHO-HAYYHBIC TMOHATHS: HAYYHBIM (pakT, THIOTE3a, 3aKOH, TEOpHs,
aHaJlu3, CHUHTE3, KJIacCUPUKAIUs, MNEepUOJUYHOCTb, HAOIIOJEHHE, HSKCHEPUMEHT,
MO/JIENIMPOBAHNE, U3MEPEHHE, SBJICHHE.

®usnka: MaTepusi, SJHEPrus, Macca, aToM, dJEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII,
pPaMOaKTUBHOCTh, MOJIEKYJIa, JHEPreTHUECKU ypOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSTHHE BEMIeCTBA, (PU3WYECKHE BETWYMHBI W CAWHHIIBI WX H3MEPEHHUS,
CKOpOCTb.

buonorus: knerka, opraHusm, 3Kocuctema, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpPTraHU3ME.

['eorpadust: MuHepabl, FOpHbIE OPO/IbL, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus:  XMMHYECKasT  MPOMBIIIJIEHHOCTh,  METAJUTYprus,  MPOU3BOACTBO

CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO03SHCTBEHHOE MIPOU3BO/ICTBO, MuUIIeBas
MIPOMBIIIJIEHHOCTh, (apMaleBTUYECKasi MPOMBINUIEHHOCTb, MPOU3BOJICTBO KOCMETHUYECKUX
MpenapaTos, MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepuasos, AIIEKTPOHHAS

IMPOMBIINIJIICHHOCTD, HaAHOTEXHOJIOTHH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yabTaTaM OCBOCHHS OOyYarOIIMMUCS
porpaMM  cpeaHero oOmiero  oOpa3oBaHusi  (JIMYHOCTHBIM, METaNpeAMETHBIM U
npeaMeTHeIM). HayuHo-MeToanueckoil OCHOBOM Ul pa3pabO0TKU MJIaHUPYEMBIX PE3YJIbTaTOB
OCBOEHHUSI IIPOTpaMM CpEAHEro oOUIeEro 0Opa30BaHUS SIBISIETCS CUCTEMHO-IESTEIbHOCTHBIN
MOAXO/I.

B cootBeTcTBUM € CHCTEMHO-/IEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpPE€ JIMUHOCTHBIX
pe3yIbTaTOB OCBOEHMS MpenMera «XHUMHs» Ha YpOBHE CpeAaHero ooOuiero ooOpazoBaHUs
BBIJIEJIEHBI CIIEIYIOIIHNE COCTABIISIIOIINE:

OCO3HAHUE 00YYAIONTUMHUCS POCCUICKOM TPAKIAHCKOM UACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAaMOOIIPEIEICHHIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[eJICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHHX YOEXKICHUM JMYHOCTH HA OCHOBE
KITFOUYEBBIX [IEHHOCTEN M UCTOPUYECKUX TPaIuIuii 0a30BOM HAYKH XHMHH;

TOTOBHOCTb M CLIOCOOHOCTH 00Y4aIOUINXCSl PYKOBOJICTBOBATHCS B CBOEH /EATEIHHOCTH
LIEHHOCTHO-CMBICJIOBBIMM YCTAaHOBKAMM, TMPHUCYLUIUMHU LEJIOCTHOW CHCTEME XUMHUYECKOTO
o0pazoBaHUs;

HaJMuue MPaBOCO3HAHMS SKOJIOTMUYECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBUTh LENH U
CTPOUTH KU3HEHHBIE MJIaHBI.

JIn4HOCTHBIE PE3yabTaThl OCBOCHHUS IpeIMeTa «XUMHsSD» IJOCTUTAOTCS B €IUHCTBE
y4eOHOM M BOCHUTATENILHOM JEATENIbHOCTH B COOTBETCTBHM C T'YMaHUCTHYECKHUMHU,
COL[MOKYJIBTYPHBIMH, J1YXOBHO-HPAaBCTBEHHBIMM IEHHOCTSMHU M HACATIAMH POCCUKCKOTO
rpaXJaHCKOTo OOIIecTBa, MPUHATHIMU B OOIIECTBE HOPMaMH U MpaBUJIAMU TOBEICHMUS,
CHOCOOCTBYIOUIMMHU  TIpOIIECCaM  CaMOIIO3HAHMS, CaMOPAa3BUTHSI UM HPABCTBEHHOTO
CTaHOBJICHUS JIMYHOCTU O0yJaIOIINXCS.

JInuHOCTHBIE pe3ynbTaThl OCBOEHUS npeaMera «XuUMUA» OTPAKAIOT
c(OpMUPOBAHHOCTH OIbITa MO3HABATEILHOM U MPAKTUUYECKON NEATEIHHOCTH OO0y4YaroUIUXCs
0 peanu3aliy NPUHATHIX B 00IECTBE [ICHHOCTEH, B TOM YUCIIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HAHHS OOYYarOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX IIpaB U 00sI3aHHOCTEH,
YBaXXEHHUS K 3aKOHY U IPABONOPSAIKY;

MPEACTABJICHUS O COLUAIBHBIX HOPMax M IMPaBHIaX MEKIMYHOCTHBIX OTHOLIEHUH B
KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH TMPH CO3JAHUM Y4EOHBIX
MPOEKTOB, PEIICHUU YYEOHBIX U TO3HABATENbHBIX 3aJa4, BBIMIOJHEHUN XUMUYECKUX
3KCIIEPUMEHTOB;

CHOCOOHOCTH TOHHUMAaTh M MPUHUMATh MOTHUBBI, HAMEPEHHs], JOTHKY U apryMEHTHI
JPYTUX MPU aHAIKU3€ Pa3INYHbIX BUIOB YUeOHOM eI TENbHOCTH;

2) NaTpHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY U HAyYHOMY HACIEAHIO OTE€YECTBEHHOMN
XUMUU;

YBa)KEHHUS K TMPOIECCY TBOPUECTBA B OOJIACTH TEOPHH U MPAKTUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTH)KCHUS HAYKH €CTh PE3YNbTaT JUIMTEIbHBIX HAOMIOCHHH,
KPOIOTJIMBBIX IKCIIEPUMEHTAJIBHBIX TIOMCKOB, TOCTOSIHHOTO TPY/Aa YYEHBIX U IIPAKTUKOB;

WHTEpeca W TMO3HABaTEJIbHbIX MOTHMBOB B IMOJYYEHMH M TMOCJIEAYIOLIEM aHalu3e
nH(OpMAIIUU O NEPEAOBBIX TOCTUKEHUAX COBPEMEHHOM OTEeUECTBEHHONW XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:



HPaBCTBCHHOI'O CO3HAHUA, STHUYCCKOI'O ITOBECACHU,

CHOCOGHOCTI/I OLICHUBATb CHUTyalluHh, CBA3AHHBIC C XHUMHWYCCKHMH SABJICHUAMU, U
IIPUHAMAThL OCO3HAHHLIE PELICHUA, OPUEHTUPYICh Ha MOPAJIBHO-HPAaBCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTHU OLICHHUBATH CcBOE NMOBEACHHUEC U IIOCTYIIKH CBOUX TOBapI/IIIICfI C H03I/IIII/II71
HPAaBCTBCHHLIX U MPABOBBIX HOPM M OCO3HAHHC HOCJI@I[CTBI/Iﬁ OTHUX MMOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPHI 3/I0POBbS:

MOHMMaHUS LEHHOCTEH 30pOBOT0 M 0Oe30macHOro obpasza KU3HU, HEO0OXOIUMOCTH
OTBECTCTBCHHOI'O OTHOIIICHUA K CO6CTB€HHOMY (1)1431/1qec1<0My N IICUXUYCCKOMY 310POBbIO;

coOroicHHs TPpaBuiI 0€30TaCHOTO OOpaIlleHUs C BEIIeCTBAMU B OBITY, TTOBCEIHEBHOMN
YKU3HU U B TPYJOBOU JI€ATEIBHOCTH;

IMOHUMAaHUA NEHHOCTU IIPaBUJI HWHAWBUAYAJIBHOTO MW KOJUICKTUBHOI'O 0e30I1acHoro
IMOBCACHUA B CUTyallUsAX, YTPOKAOIINUX 3J0POBbIO U )KU3HU J'II-OI[Cﬁ;

OCO3HAHHUS MOCIEACTBUM U HENPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aKOIOJs,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIUTAHUSA:

KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATEILCKON IEATETLHOCTH,
0O0IIECTBEHHO TIOJIE3HOH, TBOPUYECKOH U APYIHX BUIAX JACATEITHHOCTH;

YCTAaHOBKHM Ha AaKTHBHOC YYAaCTUC B PCHICHUU IPAKTHUUCCKHUX 3aidad COHH&J’IBHOﬁ
HaTPaBJICHHOCTH (B paMKax CBOEro Ki1acca, IIKOJIbI);

WHTEpeca K MPaKTHYECKOMY U3Y4eHHIO MPOodeccrii pa3TMdaHOTO po/ia, B TOM YHCIEe Ha
OCHOBC IMPUMCHCHUA MMPEAMCTHBIX 3HAHUH 110 XUMUH,

YBOKEHUSA K TPYLY, JIIOJSIM TPyJa U PE3yJabTaTaM TPYJAOBOU IEATEIIBHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHAMBUAYAJIBHONW TpPAaeKTOPHUH 0Opa3oBaHUA,
Oynymei mnpodeccun | peanu3anui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEHN K XMMUHU, HHTEPECOB U MOTPpeOHOCTEH 00111eCTBa;

6) K0JI0TNYeCKOro BOCIIMTAHUA:

9KOJIOTMYECKH  IeJIeCOO0Opa3HOr0  OTHOIICHHWS K MpPUPOJie, KaK HMCTOYHHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMII€;

MOHUMAaHHUS  TJ00ANbHOTO  XapakTepa  JOKOJIOTMUECKUX  MpoOsieM,  BIUSHUS
SKOHOMMUYECKHUX MPOILIECCOB HA COCTOSIHUE MTPUPOIHOMN U COLIUANBHOMN Cpebl;

OCO3HAHUSA HEOOXOJUMOCTH HCIOJIb30BaHUSA JOCTHM)KEHHM XUMHH JJs peuieHus
BOIIPOCOB PALMOHATILHOTO MPUPOAONOIB30BaAHUS;

AKTUBHOTO HETIPHUATHS ACHCTBUNA, MPUHOCALINX BPE] OKpYXKaroIlel IpupoaHoil cpene,
YMEHHUS MIPOrHO3HPOBATh HEOIaronpusTHbIC 9KOJIOTHYECKHE MOCIIE/ICTBUSA
MpeapPUHIUMAEMbIX JEHCTBUI U TPe10TBpAILATh UX;

HaJIW4YUs Pa3BUTOTO SKOJOTMYECKOTO MBIIIJICHUS, dKOJIOTUYECKOW KYIbTYpHI, OIBITA
NEeSITENIHOCTH  SKOJIOTMYECKON HANpaBICHHOCTH, YMEHHUS PYKOBOACTBOBATHCA HUMHU B
MO03HABATEIbHON, KOMMYHHKATUBHOM M COLIMAJIbHOW MPAKTUKE, CIIOCOOHOCTH U YMEHHS
aKTUBHO MPOTUBOCTOSTH UJICONIOTUU XeMOGhoOuu;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHMS CNeUu(UKH XUMUU KaK HayKH, OCO3HaHHs e€ ponu B (popMHpOBaHUH
paIlMOHATIbHOTO HAYYHOTO MBIIIJICHHUS, CO3JaHUM IEJOCTHOTO TMpEACTaBIeHUS 00
OKpY)KaloIlleM MHpe Kak O €JIMHCTBE MPUPOIbl U YENOBEKa, B TO3HAHUM TMPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHNH MPpoOIeM COXpaHeHHs TPUPOTHOTO PaBHOBECHUS;

yOeXAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU ISl COBPEMEHHOM HUBUIN3AIUU: B €8
T'yMaHUCTHYECKOW HAMPABICHHOCTH U Ba)KHOUM POJIH B CO3/IaHUU HOBOU 0a3bl MaTepHalIbHOM
KYJIBTYPBI, DEIIEHUU THOOANTbHBIX MPOOJIEM YCTOMYMBOTO pAa3BUTHS YeEIOBEUECTBA —
CBIPDbEBOM, HSHEPreTUYECKOM, NHIIEBOW M OSKOJOTMYECKON Oe30MacHOCTH, B pa3BUTHU



MEUIINHBI, 00ECTICUEHUN YCIOBHI YCIICITHOTO TPyJa M 3KOJOTHYECKH KOM(OPTHON KU3HU
Ka)KIOro WieHa OO0IIeCTBa;

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: IOHMMAHHUS CYIIHOCTH METOJIOB IIO3HAHUS,
WCIOJIb3YeMBIX B €CTECTBEHHBIX HAYyKax, CIIOCOOHOCTH WCIOJIB30BaTh MOTydacMble 3HAHUS
Ui aHaIM3a W OOBSCHEHUS SIBJICHHN OKpPYKAMOMIET0O MHUPA W TPOUCXOAAIIUX B HEM
W3MCHCHHI, YMEHUS JelaTh OOOCHOBAaHHBIC 3aKIFOUCHHUS HA OCHOBE HAyYHBIX (AKTOB U
HUMEIOIINXCS JJAHHBIX C HENbIO MMOJYICHHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETbHO HCIOJB30BAaTh XUMHUYCCKAE 3HAHUS IS PEIICHUS
po0JIeM B pealibHbIX KHU3HEHHBIX CHTYAIUSX;

WHTEpeca K MO3HAHUIO U MCCIIE0BATEIHCKOM NEATSIILHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHUIO M CaMOOOpPA30BaHUIO, K
AKTHBHOMY TIIOJIYYCHHIO HOBBIX 3HAHMH 10 XUMHH B COOTBETCTBHHM C IKH3HCHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOCHHOCTSM TpyJa B pa3IMYHBIX cdepax mnpodeccnoHaIbHON
JIEATEILHOCTH.

METAINIPEIMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ylbTaThl OCBOEHUS Y4eOHOTO mpeaMera «XUMHUsS» Ha YpOBHE
cpenHero oOmiero 0opa3oBaHus BKIIIOYAIOT:

3HaYuUMBbIe A5 (POPMHUPOBAHUS MHUPOBO33PEHUS O0YUaAIOUIUXCS MEXIUCIUIUIMHAPHBIE
(MeXTpeIMETHBIE) OOIIeHAyYHbIE TIOHITHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KapTHHBI
MHpa ¥ cHelu(UKy METOJ0B MO3HAHUS, UCMOJIb3yEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIIECTBO, SHEPTrusi, SBJICHHUE, MPOLECC, CHCTeMa, HAy4yHbIH (DaKT, MPUHIMI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIEIOBAHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U
Jpyrue);

yHHUBEpcalbHble  y4eOHble  jAelicTBUS  (NO3HABaTeNIbHbIE, KOMMYHHUKATHBHbBIE,
peryiasTuBHBIC), oOecreunBapmue ¢GopMupoBaHue (YHKIMOHAILHONW TPaMOTHOCTH U
COLIMANIHOM KOMIETEHIINH 00y4JatoluXcs;

CIOCOOHOCTh  OOYy4alolIUXCS  HCIOJb30BaTh OCBOCHHBIE  MEXJIMCUUILUIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS U YHUBEpCAJbHbIE y4ueOHbIE NIEHCTBUS B IO3HABATEIbHON U
COLIMANILHOM MPAKTHKE.

MertanpeameTHble pe3yabTaThl OTPaXKAIOT OBJIAJICHWE YHUBEPCAIbHBIMU Y4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

OBiagjeHHne YHHBePCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JJornYecKue AecTBUS:

CaMOCTOSITENIbHO (OPMYJIHPOBATh U AKTYyallM3UPOBATH MPOOIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEIeNIATh LN JAEATEIbHOCTH, 3aaBasi MmapameTpbl U KPUTEPUU UX JIOCTHXKEHUS,
COOTHOCHUTH PE3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

WCI0JIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIIEISThH
XapakTepHble TPU3HAKK TOHSATHA M YCTaHABJIMBAaTh HX B3aMMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME MOHSITHS I 00BSICHEHUS OTJCNIbHBIX (DAKTOB U SBJICHHUIA;

BBHIOMpPATh OCHOBaHUS M KPUTEPUHU M KIacCH(PUKAIIMK BEIIECTB U XUMHUYECKUX
peaKuuii;

yCTaHABIUBATh MPUUNHHO-CJICICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMH;

CTPOUTH JIOTHUECKHUE pACCYXICHUS (MHIYKTHBHBIC, IEAYKTUBHBIE, MO aHAJIOTHH),
BBISIBIISITh ~ 3aKOHOMEPHOCTH M MPOTHBOPEUHS B  PAacCMaTpPUBAEMbIX  SIBJICHHSIX,
(dbopMynTHupOBaTh BHIBOBI U 3aKITIOYCHHUS,

MPUMEHATh B TpOIECCe TIO3HAHUS, HCIOJb3yeMble B XHMHUU CHMBOJIMYECKUE
(3HaKOBBIE) MOJENH, MPEOOpPa3OBLIBATH MOJICIBbHBIE MPEICTABICHUS — XUMHUYECKUN 3HAK



(cuMBoOJI) d3JeMeHTa, XUMHYecKas (opMmyrna, ypaBHEHHE XMMHUYECKOW pEaKUuu — IpU
peleHNr y4eOHBIX MO3HABATENBHBIX W TPAKTHUECKUX 3aJa4, NPUMEHSATh Ha3BaHHbBIC
MO/ICJIbHBIE MPEJICTABICHUS IS BBISIBICHUS XapaKTEPHBIX IPU3HAKOB N3y4aeMbIX BEIIECTB U
XUMUYECKUX PEAKLUH.

2) 6a3oBbIe HCCI€N0BaTENbCKHE € CTBHS:

BJIAJIETh OCHOBAMH METOJIOB HAyYHOTO TIO3HAHUS BEUIECTB U XUMHUYECKUX PEAKIINH;

dbopmMynupoBaTh NENW M 3aJaydl HCCIEIOBAaHUs, HCIOIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(OPMYIMPOBAHHBIE BOIMPOCHl B KAauyeCTBE HHCTPYMEHTA IIO3HAHHS U
OCHOBBI [UIi (OPMHUPOBAHUS THIOTE3bl IO MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHUH;

BJIQJIETh HaBBIKAMH CAMOCTOSATEILHOTO TUTAHUPOBAHHUS W TIPOBENEHHS YYCHHUYECKHX
OKCTIEPUMEHTOB,  COBEPIICHCTBOBATH yMEHHUS  HAOMIOAAaTh 3a  XOJOM  Ipolecca,
CaMOCTOSITEJIbHO IPOTHO3UPOBATh €0 pe3ysbTaTr, (OpMyIHpoBaTh 0OOOLIEHUS M BBIBOJIBI
OTHOCHTEIIEHO JIOCTOBEPHOCTH pE3yJIbTaTOB HCCIECOBAHUS, COCTABISATH OOOCHOBAaHHBIN
OTU€T O MpoJelaHHOM padoTe;

MIPUOOpPETaTh OMBIT YYEHWYECKON HCCIIEOBATEIbCKON M TMPOEKTHOW AESTEIbHOCTH,
MPOSIBIISITH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY ITIOMCKY METOJOB PEIICHHUS
MPAKTUIECKHUX 33/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB TIO3HAHUSL.

3) pabora ¢ undopmanmei:

OpUEHTHUPOBATHCSI B PA3JMYHBIX HCTOYHHWKAX WHPOpMaANuW (HAYIHO-TIOMYJIsIpHAs
JTUTEepaTypa XHUMHUYECKOTO COJIEpXKaHMs, CIPaBOYHbIE MocoOus, pecypcsl HHTepHera),
aHATM3UPOBaTh HMHMOPMAIMIO Pa3IMYHBIX BHUJIOB M (OPM TIPEACTABICHUS, KPUTHUECKU
OIICHUBATh €€ IOCTOBEPHOCTh H HENMPOTUBOPECUHBOCT;

(GbopMynHUpoOBaTh 3ampockl M MPUMEHATh Pa3IMYHblE METOJbI MPHU HOUCKE U OTOOpE
uH(popMalny, HeOOXOAUMO Ul BBIIOJIHEHUS yUEOHBIX 3a/1a4 ONPEEeIEHHOTO THIIA;

pUOOpETaTh ONBIT UCHOJIB30BAHNUSA MH()POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN
Y Pa3JIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIPHO BBIOMpATh ONTUMAIBHYIO (opMy TpencTaBiieHus WHOOpMauu
(cxemsl, Tpaduiky, AHArpaMMBbl, TaOJTUIEI, PUCYHKH U JPYTHE);

UCIOJb30BaTh HAYYHBIM S3bIK B KauyecTBE CpeJICTBa IpU padoTe ¢ XUMHYECKOH
uHbopMaluel: MPUMEHATh MEXIIpeIMETHble ((pU3HYecKre U MaTeMaTHYeCKHE) 3HAKU U
CUMBOJIBI, (opMyIIbI, a00OpEeBUATYPBI, HOMEHKIATYPY;

UCIOJIb30BATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIJIATHOCTH.

OBgJiajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

3aJaBaTh BOIIPOCHl 10 CYIIECTBY OOCYXJIaeMOH TeMbl B XOJ€ Juajora W/Wiu
JIMCKYCCHM, BBICKa3bIBaThb UJAEH, (OpPMyIMpOBaTh CBOM MPEATOKEHHUS OTHOCUTEIHHO
BBITIOJIHEHUS NPEATI0KEHHON 3a1auu;

BBICTyIIaTh ~ C  Ipe3eHTalMeld  pe3ylbTaTOB  IO3HABATEIBHOM  J€ATENbHOCTH,
MIOJIy4EHHBIX CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHHKAMHU IPH BBINOJHEHUU
XUMUYECKOT0 SKCIEPUMEHTA, TPAKTUYECKON PadOThI 10 UCCIEIOBAHUIO CBOMCTB M3y4aeMBbIX
BEIIECTB, pealM3aluu Y4eOHOro IpoekTa M (OpMYyIUpoBaTh BBIBOJBI 10 pe3yiabTaTaM
IIPOBEAEHHBIX MCCIIEOBAHUI MyTEM COIIACOBAHUS MO3MLUHI B X0Je 00CYXAeHUs U 0OMeHa
MHEHHSIMU.

OBiiaieHNe YHHBEPCAJIbHBIMU PeryJsiITABHbIMY /1eHCTBUSIMM:

CaMOCTOSITENIBHO MJIAHUPOBATh U OCYIIECTBIISTH CBOIO O3HABATENIBHYIO JIESTEIbHOCTD,
omnpenenss e€ 1eau U 33aJaud, KOHTPOJIUPOBATh U MO0 Mepe HEOOXOIUMOCTH KOPPEKTUPOBAThH
IpeJUlaraeMblii aITOPUTM ASUCTBUI MPH BHINOJIHEHUH YYEOHBIX M UCCIIEA0BATENIbCKUX 3a/1aY,
BbIOMpaTh HanOoJee 3GEeKTUBHBIN CIIOCO0 UX pelIeHHs ¢ YYETOM MOITy4eHHs] HOBBIX 3HAaHUN
0 BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYIIECTBIISITh CaMOKOHTPOJIb CBOEH JIATEIbHOCTH HA OCHOBE CaMOaHalM3a |
CaMOOILIEHKH.



NPEJIMETHBIE PE3YJIbTATHI
10 KJIACC

[IpeameTHbIe pe3ynbTaThl 0CBOCHHS Kypca «OpraHuyeckast XuMuUsh» OTPaKaroT:

c(OPMHUPOBAHHOCTh TMPEACTABICHUN O XHUMHUYECKOW COCTaBISIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MUPA, POJIM XUMHUHU B MMO3HAHUM SIBJICHHHA MPUPOABI, B (HOpMHpPOBAHUH
MBIIIICHUS. U KYJbTYpPhl JTHYHOCTH, €€ (PYHKIMOHAILHON IPaMOTHOCTH, HEOOXOIMMOU st
pelieHus MPaKTUYECKUX 3a/lad U HKOJOTUYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIe;

BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIMOJIArAIOIINE
MOHATHS (XMMHYECKUH O3JEMEHT, aTroM, OJJIGKTpOHHas 000JI0YKa aToma, MOJICKYJIa,
BAJIGHTHOCTh, OJIEKTPOOTPHUIATEIHLHOCTh, XHWMHUYECKasl CBs3b, CTPYKTypHas (dopmyina
(pa3BépHyTass U COKpaii€HHas), MOJIb, MOJISIPHAs Macca, MOJIPHBIN O00BEM, YIIIepOIHBIN
CKeneT, (PyHKIMOHAJbHASI TPYIIa, PaaudKall, U30MEpPHs, HU30MEPHI, TOMOJOTUYECKUA PsIJI,
TOMOJIOTH, YTIE€BOJOPOIbI, KUCIOPO U a30TCOAECPKAIIUE COCTUHECHHS, MOHOMED, TIOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIUHEHHS); TEOPHH W 3aKOHBI (Teopus
CTpOEHHs oprannueckux BemectB A. M. ByriepoBa, 3aKkoH COXpaHEHHs] MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK XUMHUU;, MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIHE B
OCHOBE MOHMMAHUS MPUIYNHHOCTH M CHCTEMHOCTH XUMHUYECKUX SBJICHHH, (PaKTOJIOTHIECKUE
CBEJIEHUS O CBOWMCTBAX, COCTABE, MOJYYCHUH M OE€30MaCHOM HCIOJIb30BAaHUW BaKHEHIITHX
OpPraHWYECKUX BEIIECTB B OBITY U MIPAKTUUYECKOMN JACSITEIPHOCTH YEIOBEKA,

cOPMHUPOBAHHOCTh ~ YMEHUH  BBIABIATH  XapaKTepHbIE  TMPU3HAKK  TIOHSATHH,
YCTaHABIWBATh UX B3aHMMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIOIINE MOHATUS TIPH OTHCAHUH
COCTaBa, CTPOCHUS U MPEBPAILLCHUN OpPraHUYECKUX COEANHEHHIA;

chOpMUPOBAHHOCTh YMEHHI HCIOIB30BaTh XUMUYECKYIO CHMBOJIUKY JJISl COCTABIICHUS
MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpam€HHONW) (GOpMYyST OpPraHUYEeCKUX
BEIIECTB U YpaBHEHHM XUMHUYECKMX pPEaKIUil, M3rOTaBIMBaTh MOJEIN MOJIEKYI
OpraHMYECKUX BEIIECTB I WUIIOCTPAMU HX XUMHYECKOTO U MPOCTPAHCTBEHHOIO
CTpOEHUS;

chOpMUPOBAaHHOCT, ~ YMEHUH  YCTaHABIMBATh  TNPUHAMICKHOCT  H3YYEHHBIX
OpraHMYECKHUX BEUIECTB IO WX COCTaBYy U CTPOEHHUIO K OMPENeNIEHHOMY KIlacCy/TpyIie
COeIMHEHU N (yrimeBomopopl, KHCJIOPOJI u a3zoTcojepKalire COETMHEHMUS,
BBICOKOMOJICKYJISIPHBIE ~ COCAMHEHHMs), JaBaTh KM Ha3BaHUS [0 CHUCTEMAaTHUYECKOM
Homenkiatrype (IUPAC), a Takke mNpHUBOAWTH TPUBHAIBHBIC HA3BaHHUS OTACIBHBIX
OpraHMYECKUX BEUIECTB (ITHJICH, IPOMUIICH, alleTUIICH, STUJICHIJINKOJb, TJIMLEPHH, (EeHO,
dbopmanpaeruy, anerajgbAeTui, MYypaBbHHAs KUCJIOTa, YKCYCHas KHCIOTa, OJEHMHOBAs
KHCJIOTa, CTeapUHOBAs KUCIIOTA, IITI0K03a, GPyKTO3a, Kpaxmal, HeJUTi0J03a, MIULKH);

cOpPMUPOBAHHOCTh YMEHUSI OMPENENATh BUABI XUMUYECKOUN CBSI3M B OPraHMYECKUX
coeMHEHUsIX (OIMHAPHBIC U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSThH MOJIOKEHUSI TEOPUH CTPOCHHUS OPTaHUMYECKUX
BemecTB A. M. byrnepoBa nist 00bsiICHEHHS 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHUH XapaKTepus3oBaThb COCTaB, CTPOCHUE, (GUBMYECKUE U
XMMHYECKHUE CBOICTBA TUIUYHBIX MPEICTABUTENCH pPAa3IMYHBIX KJIACCOB OPraHMYECKUX
BeIeCTB (METaH, 3TaH, STHJIEH, MPOIWJIEH, aleTuieH, OyramueH-1,3, metunOyraauen-1,3,
O€H3011, METaHOJI, 3TAHOJI, TUJICHIJINKOIb, TIHIEPUH, (DEHOII, arleTaabIAeTu, MypaBbuHas U
YKCyCHasi KHCJOTBI, TJIIOKO3a, Kpaxmai, [eJIo03a, aMUHOYKCYyCHas KHCJIOTa),
WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKAY HHMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XMUMHUYECKUX PEaKIUi C UCTIONB30BAaHUEM CTPYKTYPHBIX (popmyt;

c(hOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HMCTOUYHUKH YIIIEBOJOPOJHOTO CHIPHS
(HedTh, MPUPOAHBIN Ta3, Yroib), CIOCOOBI UX MEpepaboTKU W MPAKTUUYECKOE MPUMEHEHUE
MIPOIYKTOB MepepadOTKH;



c(OPMHUPOBAHHOCTh YMECHHI MPOBOJWTH BHIYMCICHHUS MO0 XHUMHYECKUM YPaBHEHHSIM
(Maccel, 00bEMa, KOTMYECTBA MCXOJAHOTO BEIECTBA MM MPOAYKTa PEAKIMU 10 W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB WM MIPOAYKTOB PEAKIINN);

chOpPMHUPOBAHHOCTh YMEHUU BIAJETh CUCTEMOW 3HAHMKW 00 OCHOBHBIX METOJax
Hay4YHOTO TIO3HAHUS, HMCIOJIb3yeMbIX B XUMHH TPU H3YYEHUU BEIIECTB M XUMHUYECKHX
ABJICHUN (HaOJIOJIeHUE, W3MEpPEHUe, OHKCIEPUMEHT, MOJEIUPOBAaHUE), HCIOJIb30BaTh
CHUCTEMHBIE XHMMUYECKHE 3HAHUS Ui TMPUHATUS PEHICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMECHHI COOTIOAATH MIPABHIIIA ITOJIH30BAHKS XHMHYECKOW MOCYI0M
u 1abopaTopHBIM 000OpyIOBaHMEM, a TakXKe NpaBuUia OOpalIeHHs C BEIIECTBAMH B
COOTBETCTBUU C MHCTPYKIUSIMU TI0 BHIMOTHEHUIO TA0OPATOPHBIX XUMHUUECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHM TIJIAHUPOBATH U BBITOJHATH XUMUYECKUM DKCIEPUMEHT
(mpeBpalieHusl OpraHMYECKrUX BEIIECTB MPHU HarpeBaHUU, MOIYYE€HUE ATUIIEHA U HU3Y4YEHUE
€ro CBOWCTB, KaUE€CTBEHHbIE PEAKIMU OPraHMYECKHUX BELIECTB, AeHATypalus OEJKOB IMpHU
HarpeBaHWM, IIBETHBIE pEaKIMU OETKOB) B COOTBETCTBUUM C TMPABWIAMH TEXHUKH
0€30MacHOCTH TpU OOpalleHMH C BellecTBaMM M JIaDOpaTOPHBIM 00OpYyIOBaHHUEM,
MPENCTaBIATh Pe3yabTaTbl XUMHUYECKOTO OJKCIepuMeHTa B ¢opMe 3alucu ypaBHEHHH
COOTBETCTBYIOIIUX peakiuil U (OpMyaupOBaTh BHIBOBI HA OCHOBE 3TUX PE3YyIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIU3UPOBATh XUMUYECKYIO HH(POPMAITHUIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHMKOB (cpeacTBa maccoBoil uHpopmanuu, HHTepHeT u
IPYTHX);

cOpMHUPOBAHHOCTh YMEHMUH COOIOAATh MpaBWiia SKOJOTMYECKH I1eJIeCO00pa3HOro
MOBEACHUS B OBITY M TPYAOBOW JEATEIBHOCTH B LIEISX COXPAaHEHHUS CBOETO 3/I0pPOBbI U
OKpY)Kalolled MNpUPOJHOM Cpelbl, OCO3HaBaThb OMACHOCTb BO3JACHCTBUS Ha IKUBbBIC
OpraHu3Mbl OIPENEIEHHBIX OPraHMYECKHX BEUIECTB, NMOHMMas cMbica nokaszarens [1/IK,
MOSICHATH HA TpHUMEpax CHOCOObl YMEHBIIEHHS U TPEAOTBpAIlEHUS HX BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M YEJI0BEKA;

JUIs OOy4aIOMINXCs C OTPAaHUUYEHHBIMU BO3MOYKHOCTSIMU 37I0POBbSI: YMEHUE MIPUMEHSITh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHMUIA;

JUIA CIIeNBIX U CHA00BUIAMIMX OOy4YaroOLIUXCA: yYMEHHUE HCIIOJb30BaTh peibedHO-
TOYEYHYIO cucTeMy o6o3HaueHwuit JI. bpaiins s 3anucu xumudeckux Gopmy.

11 KJIACC

[IpeameTHBIC pe3yiabTaThl OCBOCHHS Kypca «OOmas W HeopraHudyecKas XUMHUS
OTpaXkaroT:

c(hOPMHUPOBAHHOCTh MPEJCTABICHUN: O XHMHUUYECKOW COCTAaBISIONMICH €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA, POJIM XUMHUU B MO3HAHUM SIBJICHUM MPUPOAbI, B (HopMHpPOBaAHHUU
MBIILJICHUS. U KYJIbTYpPhl JTUYHOCTH, €€ (PYHKIHOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM is
pelleHns TMPaKTUYECKHX 3a7ad U JKOJOTUYECKM OOOCHOBAHHOIO OTHOIICHHS K CBOEMY
3J0POBBIO U PUPOJTHOM CpEJIE;

BJIQJICHME CUCTEMOM XMMHWYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIMOJIAraroIiine
MOHATHS (XUMHUYECKHIA 3JIEMEHT, aToM, M30TOI, S-, P-, O- 3JeKTpOHHBIC OPOUTATH aTOMOB,
WOH, MOJIEKYJa, MOJb, MOJISIPHBIN 00BEM, BATEHTHOCTbD, DIEKTPOOTPUIIATENIHHOCTh, CTETICHb
OKHUCJICHUS, XUMHUYecKass CBs3b (KOBaJEHTHAs, HOHHAs, MeTaJuIn4yecKas, BOJOPOJHas),
KpPUCTAJUIMYECKass PEIIETKA, TUIBI XMMHWYECKUX PpEAKLUUM, PacTBOp, DJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, dJIEKTPOJUTHYECKAS JUCCOLUALNSI, OKUCIIUTENb, BOCCTAHOBUTEID, CKOPOCTh
XUMHYECKON  peaklMud, XHMHUYECKOe paBHOBECHE); TEOPUHM U  3aKOHBI  (Teopus
JNEKTPOJUTUYECKON nauccoumanuu, nepuoaudeckuii 3axkoH Jl. WM. MengeneeBa, 3akoH
COXpAaHEHUSI MACCHI BEIIECTB, 3AKOH COXPAHEHMS U MPEBPALIEHUS SHEPIUU NIPU XUMUYECKUX
peaxiusax), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHI S3bIK XUMHH, MHPOBO33PEHUYECKHE 3HAHUS,



JIeXKAIIMe B OCHOBE IMOHUMAHHUS TMPUYUHHOCTH W CHUCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(aKTOJIOrMUeCKuEe CBEACHUS O CBOMCTBaX, COCTaBe, IMOJyYeHHUH M  OE30MacHOM
WCIOJIb30BAHUM  BAKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYCCKOU
JESITEIbHOCTH YEJIOBEKA;

cOPMHUPOBAHHOCTh ~ YMEHUH  BBIABIATH  XapaKTepHBIC  MPU3HAKK  TIOHATHH,
YCTaHABIUBATh UX B3aHMMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIOIINE MOHATUS MIPU OMHCAHUHN
HEOPraHUYECKHUX BEIECTB U UX MPEBPAILICHUI;

c(OPMHUPOBAHHOCTH YMEHHI HCIOIB30BATh XUMHUYECKYIO CHMBOJIUKY ISl COCTaBJICHUS
(dbopMyJsT BEIIECTB W YPABHCHHA XMUMHUYECKUX PEAKIUH, CHCTEMATHYCCKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHalibHbIE Ha3BaHUS OTAEIbHBIX HEOPraHMYECKHUX BeUIECTB (yrapHblil ras,
YTJIEKHUCIIBIN Ta3, aMMHUaK, TaliéHas U3BECTh, HEram€Hasi U3BECTh, MUThEBAs COJA, MUPUT U
Jpyrue);

c(OpPMUPOBAHHOCTh YMEHHUH OINpEAENsATh BAJEHTHOCTh M CTENEHb OKHUCIECHHUS
XMUMHUYECKUX DJIEMEHTOB B COEIUHEHUSX pa3jIMYHOIO COCTaBa, BUJ XUMHUYECKOW CBS3U
(KoBaJIeHTHAas!, HOHHAs, METAJUIMUECKasi, BOJIOPOHAs) B COEIMHEHUSX, TUI KPUCTAJUINYECKOU
pemETKH KOHKPETHOTO BeIecTBa (aroMHasi, MOJIEKYJspHas, HOHHas, MeTaJsIn4ecKas),
XapakTep cpefibl B BOAHBIX PaCTBOpPaX HEOPraHMUECKUX COETMHEHUN;

chOpMUPOBAHHOCTh YMEHHMI YCTaHABIMBATh NPHUHAJIEKHOCTh HEOPraHUYECKUX
BEIIECTB M0 MX COCTaBYy K ONpPEIEIEHHOMY KilacCy/Tpylie COeqUHEHUH (IIpOCThIe BellecTBa
— MeTaJlJIbl U HEMETAaJUIbI, OKCU/Ibl, OCHOBAHUS, KUCIOTHI, aM(pOTEpPHbIE THIPOKCU/IBL, COJIN);

chOopMUPOBAHHOCTh YMEHHH pacKpbIBaTh CMBICH TMepuoandeckoro 3akona JI. .
MenneneeBa u JEMOHCTPUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSCHUTENBHYIO H
MIPOTrHOCTUYECKYIO (PYHKIINH;

chOpMUPOBAHHOCTh YMEHMH XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKUX 37eMeHTOB 1—4 mepuonoB Ileproanueckoil cHCTEMbl XUMHUYECKHX 3JIEMEHTOB
JI. W. MenngeneeBa, HWCHONB3YS MMOHATHA «S-, P-, O-3IE€KTPOHHBIE OpOHUTAIIY,
«QHEPreTUYECKUE YPOBHU», OOBSICHITH 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKUX
AJIEMEHTOB W HX COCIUHEHUWW Mo mnepuoaamM u rpynmnam l[lepruoandeckoil CHCTEMBbI
xuMmudeckux saeMmeHnToB 1. Y. Meneneena;

chOpMUPOBAHHOCTh YMEHHMM XapaKTepu3oBaTh (OMHUCHIBATh) OOILIME XUMHUYECKHE
CBOWCTBA HEOPraHUYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHUE
FEHETUYECKOM CBSI3M MEXJYy HEOPraHMYECKHMMH BEIIECTBAMH C MOMOUIBIO YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUI;

chOpMUPOBAHHOCTh YMEHUS KJIacCU(DULIUPOBATh XUMUYECKUE PEAKIIMH IO PA3TUYHBIM
npu3HakaM (YUCIy U COCTaBy pearvpymoollux BeHIecTB, TeIsioBoMy 3(ddekty peakiuwu,
W3MEHEHHUIO CTENeHEeH OKHUCICHHUS DSJEMEHTOB, OOpaTUMOCTH  pEaKIUH, Y4acTHUIO
KaTaai3aTopa);

c(OpPMUPOBAHHOCTh YMEHHI COCTaBISITh YPAaBHEHUS PEAKIHMA pa3IUYHBIX THUIIOB,
MOJIHBIE M COKpalIEHHbIE YpaBHEHUS PEaKIMii MOHHOTO OOMEHAa, YYUTHIBasl YCIOBHS, MPHU
KOTOPBIX 3TH PEAKIMHU UAYT 10 KOHLA;

chOpMUPOBAHHOCTh YMEHHUI MPOBOAUTH PEAKIMH, MOATBEP)KAAIONINE KAYeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH OIBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUUECKUX BEIIECTB;

chOpMHUPOBAHHOCTh YMEHUI pacKkpbIBaTh CYILHOCTb OKHCITUTENBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUI TMOCPEACTBOM COCTABJICHHS JJIEKTPOHHOTO OallaHca 3TUX
peaKuuii;

c(hOpMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTH XHMHUYECKON peakiiuu
OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PABHOBECHUS B 3aBHCUMOCTH OT
BHeIHero Bo3neiicteus (npunuun Jle Hlarense);

chOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh XMMHUYECKHE IPOIIECCHI, JEKAIIUEe B
OCHOBE  MPOMBILIJIEHHOTO  TOJYYEHHS CEpHOM  KHUCJIOTHl, aMMHaka, a  TakKke



c(OPMHUPOBAHHOCTh TMPEACTaBICHUH 00 OOMMX HAYYHBIX NPUHIMIAX U IKOJIOTUYECKHUX
npobiemMax XUMHUECKOTO MTPOU3BO/ICTBA;

c(OpPMHUPOBAHHOCTh YMEHHI TPOBOJUTH BBIYUCIICHUS C HUCIOJIB30BAHUEM IOHSITHS
«MaccoBasi JI0JIs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Ta30B NMPU XUMUYECKUX
peaKIuix, MacChl BEIECTBA WM 00bEMA ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYaCTBYIONIMX B PEAKIMH BEIIECTB, TEIUIOBOTO 3 dekra peakunu Ha
OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIIECTB, IPEBPALLICHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMECHHI COOIOATH MIPAaBWIIA TIOJIL30BAHUS XUMUICCKOUW TIOCYIOH
u 1abopaTopHBIM 000OpyIOBaHMEM, a TakXKe NpaBuUia OOpalIeHUs C BEIIECTBAMH B
COOTBETCTBUU C HHCTPYKIIUSMH IO BBITIOJHEHUIO JJA0OPATOPHBIX XUMUYCCKUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHHM TIJIAHUPOBATH U BBITOJHATH XUMUYECKUM DKCIEPUMEHT
(paznokeHue MepokcHuja BOJOPOAA B TMPHUCYTCTBUU KaTalau3aTopa, OIpPENEICHHUE CpeJibl
pacTBOPOB BELIECTB C IOMOILIBIO YHUBEPCAIBHOTO WHIMKATOpA, BIUSHUE pPa3IMYHBIX
(akTOpOB Ha CKOPOCTh XMMMUYECKOM pEeakluu, peakllud MOHHOTO OOMEHa, KaueCTBEHHBIE
peakuuu Ha cynbdar-, kKapOOHaT- U XJIOPUJ-aHMOHBl, Ha KaTUOH aMMOHHS, peEIICHHE
9KCIEPUMEHTAJIbHBIX 3a1auy nmo TemMaMm «Mertamisl» u «Hemeramib»y) B COOTBETCTBUH C
MpaBWJIaMU TEXHUKU O€30IacCHOCTH MpH OOpallleHuH C BeleCTBaMH U JabOpaTOpHBIM
o0opynoBaHUEM, MPEACTABIATh PE3yJIbTaThl XMMHUECKOTO IKCIEpUMEHTa B (opMe 3amucu
YpaBHEHUW COOTBETCTBYIONIUX pEAKIUA H (OPMYIHPOBATh BBIBOABI HAa OCHOBE JTHUX
pe3yNbTaToB;

c(hOpMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIU3UPOBATh XUMUYECKYIO HH(POPMAITHUIO,
MOJIy4aeMyI0 M3 pa3HbIX HCTOYHHMKOB (CpeICcTBa MaccOBOW KOMMYHUKauuu, MHTepHET U
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHHH COOJIIOIATh TPaBWIA SKOJOTUYECKH IETIeCO00pa3HOTO
MOBEACHUS B OBITY M TPYAOBOW JAEATEIBHOCTH B LIEISX COXPAaHEHHUS CBOETO 3/I0pPOBbI U
OKpY)Kalolled MpPUPOJHOM Cpelbl, OCO3HaBaThb OMACHOCTb BO3ACHCTBHSI Ha IKUBbBIC
OpraHu3Mbl OMNpENCIEHHBIX BELIECTB, MOHUMAas cMbica mokasarens IIJIK, mosicHaTe Ha
npuMepax crnocoObl yMEHBUICHUS W MPENOTBPALICHUS WX BpPEIHOTO BO3ACUCTBUS Ha
OpraHM3M 4YeJIOBEKa,;

Ui OOYYaIOMINXCs C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbSI: YMEHUE MIPUMEHSITH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MMO3HAHUS BEUIECTB U XUMUYECKUX SBIICHUII;

JUIA CIIENBIX W CHA00BUIAMIMX OOy4YaloOlIUMXCA: YMEHHUE HCIIOJIb30BaTh peibedHO-
TOYEYHYIO cHcTeMy o0Oo3HaueHuit JI. bpaiing mis 3anucm  XuMA4YecKuX  (GOpMYII.
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
HU3yUYeHusi

DJIeKTPOHHbIE
uupposeie
o0pa3oBaTe/ibHbIE

pecypchbl

[Ipenmer oprannueckoin
XUMHH, €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAYCHUE

Teopus crpoenus
OPraHNYeCKUX COCTMHEHUN
A. M. bytneposa, eé
OCHOBHBI€ ITOJIOKEHUS

[IpencraBnenue o
Kiaccudukanuu
OpraHMYECKUX BEIECTB.
Howmenknarypa
(cucremaTuyeckas) u
TpUBUAIbHbIC HA3BAHUS
OpPraHMYECKUX BEIECTB

AJnKaHbl: cOCTaB U
CTPOEHUE, TOMOJIOTMYECKUN
|

Mertan u 3TaH —
MIPOCTEUILINE MPEICTABUTEIN
aJIKaHOB




AJIKeHBI: cocTaB U
CTPOEHHE, CBOMCTBA

OTUJEH U IPONUIEH —
IIPOCTEMIINE NTPEACTABUTEIN
AJIKCHOB

[IpakTueckas padora Ne 1.
«ITonyyenue sTriIeHa U
W3yYEHHE €r0 CBOMCTB)

Anxanuensl. byranuen-1,3 u
MeTuinoyraauen-1,3.
[TonyyeHne CHUHTETUYECKOTO
KaydyKa U pe3UHbI

10

ANIKMHEIL: COCTaB 1
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PS/I.
AlLETHIIEH — MPOCTEUIINI
MPEACTaBUTEb ATKUHOB

11

Brranciaenus mo YpaBHCHHUIO
XUMHYECKOH pc€aKuuu

12

ApeHbl: 6€H301 U TOIYOJI.
TokcuyHOCTH apeHOB

13

I'eneTnueckas cBSI3b
yII€BOIOPOIOB,
MPUHAJISKALTUX K
Pa3IUYHBIM KJIaccaM

14

IIpupoaHble ICTOYHUKU




YTJIEBOAOPOJIOB: IPUPOIHBII
ra3 ¥ MOIyTHbIC HEPTSIHBIE
raspl, HepTh ¥ IPOIYKTHI €€
nepepadboTKu

15

[IpupoHbIE HICTOYHUKHU
YIJIEBOJOPOJIOB: MPUPOTHBII
ra3 u nomyTHble He(PTIHbIE
ra3bl, He()Th ¥ IPOJYKTHI €€
nepepadoTKu

16

KonTposshas pabora no
pazneny «YTIeBOAOPOIbD»

17

[IpenenvHbIE OTHOATOMHBIE
CHUPTHI: METAHOJI U ATAHOL.
Bopoponnas cBsizb

18

MHOroaTroMHbI€ CIIUPTHI:
STUJICHTJIUKOJIb U TIULEPUH

19

®deHo: cTpoeHue
MOJIEKYJbI, PU3NYECKUE U
XMUMHYECKUE CBOICTBA,
[IPUMEHEHHE

20

Anbaerunbl: GopMatbaeThI
U aleTalIbaeru. ALeTOH

21

O/HOOCHOBHBIE ITpEJIeNIbHBIE
KapOOHOBBIE KMCIIOTHI:
MypaBbHHAs U YKCYCHas

22

IIpakTuyeckas padora Ne 2.




«CBolicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

23

CreapuHoBas U OJICMHOBAs
KHCJIOTBI, KaK
MPECTaBUTENN BBICIINX
KapOOHOBBIX KHUCJIOT

24

MpbUia Kak COJIA BBICIITUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIlEE NEUCTBUE

25

CrnosxHble 3(hupbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KUCHOT. ['UIpOJIN3 CI0KHBIX

a¢upoB

26

Kupsl: runponns,
MIpUMEHEHHE,
OroJIOTHYECKas POJIb )KUPOB

27

VrieBoIbl: COCTaB,
Kiaccuukanus.
Baxwueitmme
MPEACTABUTENH: TIIIOK03a,
bpykTo3a, caxaposa

28

KanMaJ'I U OCJIII0JI03a KaK
IpUPOAHBIC ITOJIUMECPBI

29

KonTtponpHas pabota no
pazneny
«Kucnopoxaconepxkamue




OpraHuvecKue
COCITMHEHUS)/
Bcepoccuiickas
IpoBepoyHas paboTa

30

OO01as XxapakTepucTUKa
a30TCO/IePIKAIINX
OpPraHUYECKUX COCTUHECHHM /
Bcepocculickas
IpoBepoyHas paboTa

31

AMWHBI: METHUJIIAMUH U
AHWJINH

32

AMWHOKHCIIOTHI KaK
aMmdoTepHbIC OPraHUYECKHE
COEIMHEHMS, X
OMOJIOrMYEeCcKOe 3HAUCHHE.
Ilentnael. benku xak
MIPUPOTHBIC
BBICOKOMOJICKYJISIPHBIC
COEIMHEHHS

33

OCHOBHBIE TIOHATHSA XUMHH
BBICOKOMOJIEKYJISIPHBIX
COEeIMHEHUN

34

OcHOBHBIE METOIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coeguHeHui. [ImacTMacchl,
Kay4yKH, BOJIOKHA




OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME

34




11 KJIACC

/o

Tema ypoka

KoaunuecTBO 4acoB

Jara
U3ydeHus

DJIeKTPOHHbIE
uupposeie
oOpa3oBaTtejibHbIE

pecypchbl

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

XUMMYECKUH dJIEMEHT. ATOM.
DneKTpoHHas KOHPUTyparus
aTOMOB

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHUYeCKuX daeMeHToB 1. 1.
MeHneneeBa, UX CBA3b C
COBPEMEHHOM TEOPHUEH CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHMSI
CBOMCTB XUMHUYECKUX IEMEHTOB
U X COEAMHEHUH 110 Ipymnam u
nepuojam. 3HaueHHe
NEPUOINYECKOT0 3aKOHA U
CHCTEMbl XUMUYECKUX JIEMEHTOB
J.1. Menaeneesa B pa3BUTUU
HayKu

Crpoenue BemiecTna.




XHUMHUYECKas CBSA3b, €€ BUJIBI;
MEXaHU3MBbl 00pa30BaHuUs
KOBAJICHTHOH CBs13U. Bonopoanas
CBSI3b

BaneHTHOCTE.
DNEeKTPOOTPUIIATEIIEHOCTb.
Crenens okuciieHus. BemecTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

[Tonatne o aucnepcHBIX
cucreMmax. VIcTHHHEIE 1
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas 10J1s BENIecTBa B
pacTtBope

Knaccudukanus 1 HOMeHKIaTypa
HEOPraHNMYECKUX COCIUHEHUH.
I'enernyeckas cBs3b
HEOPraHUYECKUX BEIECTB,
Pa3IMYHbIX KJIACCOB

Knaccudukanus XuMuyeckux
peaxkiuii B HEOPraHU4YeCKo u
OpraHMYeCcKON XUMUU. 3aKOH
COXpPaHEHHUsI MacCChl BELIECTB;
3aKOH COXpaHEeHHS U
MpEBpAIEHUs PHEPTUU TTPU
XUMHUYECKUX PEaKIIHUIX

Ckopoctb peakiuu. OOpaTumblie




peakuuu. XuMHA4YECKOE
paBHOBeCHE

10

[Tpaktuyeckas padora Ne 1.
«BnusiHue pa3nuyHbIX GaKTOpOB
Ha CKOPOCTh XUMHUYECKOM
peaxkuum»

11

DNeKTpOIUTHYECKAS
mucconnanud. [lonstue o
BOJIOpOIHOM Mokazarene (pH)
pactBopa. Peakiiuu HOHHOTO
obmeHa. ['maponau3 opraHnyecKux
Y HEOPTaHWYECKUX BEIIECTB

12

OkucauTenbHO-
BOCCTaHOBUTEJIbHBIE PEAKITHH.
[Tonsatue 06 3nekTpom3e
pacriaBoB U pacTBOPOB CoJieit

13

KounTponsHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

MeTamiel, UX MOJI0KECHHE B
[Tepuoanueckoit cucreme
XHMHYECKUX 3J1eMEHTOB /1. H.
MenaeneeBa 1 0COOEHHOCTHU
cTpoeHus atToMoB. O01IHe
(buznueckue CBOICTBa METAJIIOB

15

CrutaBbl METaJIIOB.
ONEKTPOXUMHUYECKUN PsifL




HaIIpsHKEHUH METaJUIOB

16

XHWMHUYECKHE CBOMCTBA
BAYKHEHIINX METAJUIOB (HaTpUH,
KaJIni, KaJlbIIMii, MarHuii,
IIOMHHMI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa,
MEIU U UX COeTUHECHUI

18

XUMHYeCcKHe CBOMCTBA ITMHKA,
JKeJie3a M UX COeTMHEHUH

19

[IpakTueckas padora Ne 2.
"Pemrenne s3kciepuMeHTaIbHBIX
3ama4 no teme «Metauibn"

20

Hemeramnel, X NOJI0KEHUE B
[Tepuonnueckoit cucreme
XUMHUYeCKuX djeMeHToB 1. 1.
MeHneneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB

21

®du3nyecKre CBOMCTBA
HEMETAJJIOB. AJUIOTPOTIHUS
HEMETaJIJIOB (Ha IpUMepe
KHCIIOpoJia, cepbl, hochopa u
yriaepoja)

22

XUMHYECKHE CBOUCTBA
rajoreHoB, CEPbl U UX
COeqUHEHUN

23

XUMHYECKHE CBOMCTBA a30Ta,




docdopa 1 BX COCTUHCHHIA

24

XHUMHUYECKUE CBOMCTBA yriepoja,
KPpECMHUA U UX COGIII/IHCHI/Iﬁ

25

[IpumeneHne BaxHEUIINX
HEMETAJUIOB U UX COCIMHEHUI

26

O06o01enye ¥ cucTeMaTu3amus
3HaHUH 110 Teme «HemeTamney.
Brruucienus mo ypaBHEHUSIM
XUMHUUYECKUX PEaKInil U
TEPMOXUMHUYECKUE PACUETHI

27

[IpakTueckas pabora Ne 3.
«Pemienne 3kCnepruMeEHTaIbHBIX
3a7a4 o teme "Hemeramie"»

28

KontponbHas padoTa mo reMam
«Metamael» 1 «HemeTamie

29

HeOpFaHI/I‘ICCKI/IC H OPraHn4eCKuec
KHCJIOTBI. HCOpFaHI/I‘IeCKI/Ie u
OPraHu4CcCKUC OCHOBAHUA

30

AmboTepHbIe HEOpraHU4eCcKHUe 1
OpraHUYECKUEe COCTMHEHHUS.
I'enetnueckas cBs3b
HEOPraHMYECKUX U OPraHUYECKUX
BEIIECTB

31

Posb xuMuu B oOecrieueHnu
JKOJIOTMYECKOM, SJHEPreTUUECKON
U MMIIEBOM OE30MMaCHOCTH,




Pa3BUTHH MEUIIHHBI
[IpeacraBnenus: 06 0OmMUX
39 HAyYHBIX TIPUHIIATIAX 1
MIPOMBIIIIJICHHOTO MOJTy4eHUS
BaKHEHUIIINX BEIIECTB
33 Yenosek B MUpe BEUIECTB U 1
MaTepHajIoB
34 XUMUS U 30pOBBE YEIOBEKA 1
OBIIEE KOJJMYECTBO YACOB I1O
TIPOrPAMME 34 2 3

MPOBEPSIEMBIE TPEFOBAHMS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA30OBATEJBLHOM ITPOT'PAMMBI

10 KJIACC

Kox npoBepsiemoro
pe3yJibTara

IIpoBepsiemble mMpeAMeTHbBIE Pe3yJbTAThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl
cpeaHero oo1ero o0pa3zoBaHus

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHH‘IeCKOI;'I XUMHHU

1.1

ChopmupoBaHHOCTh MPEACTABICHUH O XUMHMYECKON COCTaBISIONIEH €CTEeCTBEHHOHAYYHOW KapTHUHBI
MUpa, POJIM XUMHH B IO3HAHUM SIBJICHHUIA MPUPObI, B POPMUPOBAHUH MBIIUICHUS U KYJIbTYPbl TUYHOCTH,
e€ (QyHKIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMON Ml peHIeHHs] MPAKTUYECKUX 3aJ1a4 U SKOJOTHUECKU
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 37I0POBBIO U MPUPOTHOMN Cpelie

1.2

Brnanenue cucteMoil XMMUYECKUX 3HaHUM, KOTOpasi BKIKOYAET: OCHOBOIIOJIAraroIie MOHATUs (MOJIEeKyIa,
BaJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIEHUS, XMMUYECKasl CBSI3b, MOJIb, MOJISIPHAsI Macca,
MOJISIpHBIM 00BEM, YIIepoaHBIH cKeneT, (DyHKIMOHAlbHAs TPYNINa, pajuKkan, H30Mepus, H30MEpHI,
TOMOJIOTUYECKUN psZl, TOMOJIOTH, YIJIEBOJOPOJBI, KHUCJIOPOA- U a30TCOJAEpPIKAIINE COCOUHEHHS,




OMOJIOTUYECKH aKTUBHBIC BelecTBa (YIIIEBOIbI, XKUPHI, OCIKH), MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIUHEHMS); TEOPUU U 3aKOHBI (TEOPUSI XUMHUUECKOTO CTPOCHHUSI OPraHUYEeCKUX
BemectB A.M. bytiepoBa), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3BIK XUMUH, (PAKTOJIOTMYECKUE CBEIICHUS
O CBOICTBax, COCTaBe, IMOJYYCHHMH M 0O€30MaCHOM HCIOJIb30BAHUU BAXXHEUIIUX HEOPraHUYECKUX WU
OPraHUYECKUX BEUIECTB B OBITY U MPAKTUYECKON JACATEIHLHOCTH YEJIOBEKa

1.3

CpopMHUpPOBAaHHOCT, YMEHUW BBISBJISITh XapaKTEpHbIE TMPU3HAKKA TOHSTUM, YCTaHABIWUBATh WX
B3aMMOCBSI3b, HCMOJIb30BATh COOTBETCTBYIOIIME TMOHATHS TPU ONKHCAHWU COCTaBa, CTPOEHUA H
MPEBPAIIEHU OPTaHUYECKUX COCTMHEHUIN

1.4

c(hopMUPOBAaHHOCTh YMEHHI HCIIOJIH30BATh XUMHUYECKYIO CUMBOJIMKY JIJISi COCTABJICHHS] MOJICKYISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) POPMYII OpraHUYECKUX BEIIECTB M YPAaBHEHUN XUMHUECKUX
peaKuurii, N3roTaBJIUBaTh MOJIETN MOJIEKYJ OPraHWYECKUX BEIIECTB ISl WILTIOCTPALIMU UX XUMUYECKOTO U
MPOCTPAHCTBEHHOTO CTPOCHHUS

1.5

ChopMHpOBaHHOCTh YMEHUH YCTaHABJIMBATH MPUHAIUICKHOCTh M3YYCHHBIX OPTaHHMYECKHX BEIIECTB IO
UX COCTaBY M CTPOCHUIO K ONpEACIEHHOMY Kiaccy (TpyIIe) COeTMHEHUH (YriIeBOIOPOIbI, KUCIOPOI U
a30TCO/ICpKAIllNe COCAWHEHHs, BBICOKOMOJICKYJISIDHBIE COCIMHEHHWs), JaBaTh WM Ha3BaHUS TI0
cuctemarnueckoid HomeHkinarype (IUPAC)

1.5

ChopMUPOBaHHOCTh YMEHHUSI OMPEACISATh BHIBI XUMHUYECKOH CBSI3M B OPraHUYECKUX COCIUHCHHSIX
(oMHApHBIE M KPATHBIC)

1.6

ChopmupoBaHHOCTh YMEHHUS MPUMEHSTH: MOJOXKEHHUS TEOPUHM CTPOEHHUS OpraHMYecKux BemiecTB A.M.
ByrnepoBa nsi 00bsCHEHHsS 3aBHCHUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHUS; 3aKOH
COXPaHEHHUS MaCChl BELIECTB

yl"J'IeBOI[OpOI[LI. KchopOI[conepxcamHe nu a30TCOACPIKAINC OPraHn4cCKue COCIUHCHU.
BLICOKOMOJ'I@Ky.]'IHpHLIG COCIUHCHUA

2.1

CchopMupOBaHHOCTh YMEHHM NPUBOAWUTH TPUBHAIbHBIE HA3BaHUS OT/AENBHBIX OPraHUYECKHX BEIIECTB
(3TMNIEH, TPONWIEH, AalEeTUJIeH, STUJICHIJIUKOJb, INIMIEpUH, (eHod, (opMalbAEru, aueTalblerus,
MypaBbHHasl KHCJIOTA, YKCyCHas KHCJIOTa, OJIEMHOBas KHCJIOTA, CTEapUHOBas KUCIIOTA, IJIIOKO3a,
($pyKTO3a, Kpaxmall, IeJUII0I03a, TIUIHH)




2.2

ChopmupoBaHHOCTh YMEHHI XapaKTEPU30BaTh COCTaB, CTPOCHHE, (DU3MUECKUE U XUMHUYECKUE CBOMCTBA
THUITNYHBIX HpeHCTaBHTCHCﬁ pastqulx KJIaCCOB OpFaHI/I‘-ICCKI/IX BCIICCTB (MeTaH, 9TaH, OJTUJIICH,
NPONWIICH, aleTwieH, OyramueH-1,3, merunoOyramueH-1,3, O€H30J, METaHOJ, STaHOJ, ITHUJICHTIHMKOIb,
TJIAIEPUH, (CHOJ, ameTaabJeTu, MypaBbHHAS M YKCYCHas KHCIOTBI, TJIFOKO3a, Kpaxmall, IeJUTI03a,
AMUHOYKCYCHasl KHCJIOTa)

2.3

CpopMHpPOBAaHHOCT,  yYMEHMS  WJUTIOCTPUPOBATH  TCHETHYECKYID  CBSI3b  MEXKAY  THIUYHBIMHU
MPEICTaBUTEISAMU  PA3JIMYHBIX KJIAaCCOB OPraHUYECKUX BEHIECTB YPAaBHEHUSIMH COOTBETCTBYIOIIHMX
XUMUYECKUX PEAKIIUN C UCTIOJIH30BAHUEM CTPYKTYPHBIX (hopMyi

24

ChopmupoBaHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHHUKHU YIJIE€BOJIOPOJAHOTO ChIpbs (He(Th, MPUPOTHBIH
ra3, yrojhb), CocoObl UX NepepaboTKH U MPAKTUYECKOE MPUMEHEHHE MPOIYKTOB NepepaboTKu

XUMHS U KU3Hb. PacuéTerl

3.1

ChopMHUpPOBAaHHOCTH YMEHUW BJIAJE€Th CHUCTEMOW 3HAHMK 00 OCHOBHBIX METOJAaX HAYYHOTO IO3HAHWSI,
HCIOJIb3YeMbIX B XMMHUU MPU U3YYEHUU BEIIECTB W XMUMHUYECKUX SIBJICHUI (HaOnrofeHue, u3MepeHue,
SKCIIEPUMEHT, MOJICIMPOBAHKE), UCIIOJIb30BATh CUCTEMHbIE XUMUYECKUE 3HAHUS Ui MPUHATHUS pEIIeHU
B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CB3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

3.2

CdopMHUpOBaHHOCTH YMEHUM COOJIIOIATH TTPaBUJIa MOJIL30BAHMS XUMUUYECKON TIOCYA0U 1 JTab0paTOPHBIM
o0opynoBaHuEM, a TaKXke MpaBuia oOpalleHus C BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKLHUAMH IO
BBITIOJTHEHHIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB

3.3

ChopmupoBaHHOCTh yYMEHUM IUIAHUPOBATH U BBIMOJIHATH XUMUYECKHIH SKCIEPUMEHT (MIpeBpaICHUS
OpPraHMYECKUX BEIIECTB MPU HArpeBaHUU, MOJYyYCHUE ITUIICHA U U3yYEHHE €ro CBOWCTB, KAYECTBEHHBIC
peaKIuy OpraHU4YeCKUX BEIECTB, JIeHATypalrs OeJIKOB MPU HAarpPEeBaHUU, LIBETHBIC PEaKIMU OENKOB) B
COOTBETCTBUU C IMpaBWJIaMU TEXHUKU OE30MAaCHOCTU MpH OOpallleHWH C BEIEeCTBAaMHU M Ja00OpaTOPHBIM
000py/IOBaHUEM; TPEICTABIATh PE3yAbTaThl XMMHUECKOTO SKCIIEpUMEHTa B (hopMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peakiuii U GOpMyIHUPOBATH BHIBOJBI HA OCHOBE ATHX PE3YJIbTaTOB

3.4

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ MNpOBOAWUTDH BBLIYUCIICHUA 110 XHUMHWYCCKHUM YPABHCHUAM (MaCCBI, O6’béMa,
KOJIMYCCTBA HCXOJHOTO BCHICCTBA WJIM HNPOAYKTA PCAKIOUHN 1O U3BECTHBIM MACCC, O6’LéMy, KOJIMYCCTBY
OJTHOT'O M3 NCXOAHBIX BCIICCTB UJIM ITPOJAYKTOB peaKLII/II/I)




ChopMUpOBaHHOCTh YMEHHUH KPUTHUYECKH aHAJIM3UPOBATh XUMHUECKYIO MH(OPMAIUIO, TOIy4aeMylo U3

3.5 .
pa3HBIX HCTOYHHUKOB (CcpecTBa MaccoBoi nH(opMmarmu, cetb IHTEpHET U Ipyrue)
ChopMUpOBaHHOCTh YMEHHI COOIIOATH MPaBUIIa SKOJIOTHIECKHU LEIeCO00pa3HOTO MOBEACHUS B OBITY H
TPYLOBOM JACATEIBHOCTH B LENISAX COXPAHEHHUs CBOErO 3J0pPOBbS M OKPYKAIOLIEH IPUPOAHOU CPENBbI,
3.6 OCO3HABaTh OIIACHOCTb BO3JCHCTBHsA Ha >KMBBIE OPraHMU3Mbl OIPEACIIEHHBIX OPraHUYECKHUX BELIECTB,

nonuMasi cmeicn mokazarens [IJIK (mpeaenbHO MOMYCTUMOW KOHIEHTpPAIMH), TMOSCHITh Ha MpUMeEpax
crocoObl YMEHBIIICHUSI M MPEIOTBPAIICHUS UX BPEAHOTO BO3JICHCTBUS Ha OPTaHU3M YeJIOBEKa

11 KJIACC

Kox nposepsiemoro
pe3yJibTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa3oBaTe/ibHOI MPOrpaMMbl
cpeaHero oo1ero o0pa3oBaHus

1

TeOpeTI/I‘{eCKI/Ie OCHOBBI XMMHUH

1.1

Branenue cucreMoil XUMUYECKHX 3HAHWM, KOTOPas BKJIFOYAET: OCHOBOTIOJIAraloNIne MOHATHS (XUMUYECKUN
9JIEMEHT, aToOM, 3JEKTPOHHAs 000JI0YKa aroma, S-, p-, d-3IEKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTD, JJICKTPOOTPHUIATECIILHOCTh, CTCIICHh OKUCIICHHS, XMMHUUYECKas CBsI3b, MOJIb, MOJIIpPHAs Macca,
MOJIApHBIA ~ 00BEM, KpUCTALIMYECKas pemérka, THIBI XAMHUYECKHUX  PEaKIUid  (OKHCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIC, JK30- W SHIOTEPMHUYECKHE, PEaKIMd HOHHOTO OOMEHa), pacTBOP, SJICKTPOJIHTHI,
HEAJICKTPOJIUTBI, AJICKTPOJIUTHYCCKAS JUCCOIUAIINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKOM
peaKkiuy, XUMHUYECKOE paBHOBECHE); TCOPHUM W 3aKOHBI (TEOpUS SJIEKTPOJUTHYECCKON JMCCOILMAIINY,
[Tepuomnyeckuii 3akoH /.M. MeHneneeBa, 3aKOH COXPaHEHHS MAacChl), 3aKOHOMEPHOCTH, CHMBOJUYECCKHUI
SI3BIK XUMUH, (PAKTOJIOTHYECKHE CBEJICHUS O CBOICTBAX, COCTaBE, MOJTYYEHUU U O€30M1aCHOM HCIOJIb30BAHUU
BKHEUIINX HEOPTraHWYECKUX BEIIECTB B ObITY U MPAKTHYECKOU NEeSITETLHOCTH YeJIOBEKa

1.2

C(I)OpMI/IpOBaHHOCTB yMeHPIfI BBIABIIITE XAPAKTCPHBIC NPHU3HAKHW W B3aMMOCBSA3b HU3YUCHHBIX HOHSITHfI,
IMPUMCHATH COOTBCTCTBYIOMIUC IMOHATHUA IPpU OIMMMCAHUN CTPOCHUS U CBOICTB HCOPraHNYCCKUX BCIICCTB U
ux npeBpameHI/Iﬁ; BBISBJIATH B3aMMOCBSI3b XUMHUUYECKUX 3HAHUM C HOHITUAMH U MPCACTABJICHUAMU OPYTUX




CCTCCTBCHHOHAYYHBIX IPCIMCTOB

1.3

BnageHue OCHOBHBIMH METOJaMH HAay4yHOTO TO3HAHMS BELIECTB M XMMHUYECKHUX SIBJICHUN (HaONIO/AEHUE,
U3MEpPEHUE, SKCIIEPUMEHT, MOJIEJTUPOBAHUE)

1.4

ChopMUpOBaHHOCTh YMEHHI ONPEICIATh BAJICHTHOCTh M CTETIEHb OKHCICHHS XUMHUYECKUX JJIEMEHTOB B
COEIMHEHUSX pPa3JIMYHOTO COCTaBa, BHUJ XMMHMUYECKON CBs3M (KOBaJE€HTHAs, MOHHAs, MeETaJUIMuYecKas,
BOJIOPOJIHASI) B COEQMHEHMSIX, THUIl KPHUCTAUIMYECKONW pEemETKH KOHKPETHOrO BellecTBa (aTromHas,
MOJIEKYJISIpHAsi, MOHHAs, MeTaJlJINYecKas)

1.5

ChopmMupoBaHHOCTh YMEHHMM OINpEAEsATh XapakTep Cpeldbl B BOJHBIX pAcTBOpPaX HEOPraHUYECKHX
COoeqUHEHNN

1.6

ChopmupoBaHHOCTh YMEHHUSI KIacCU(PUIUPOBATH XUMUYECKUE PEAKIIUHU IO PA3IUYHBIM MIPU3HAKaM (YHCTy
W COCTaBY pPEardpyroliuX BEIIeCTB, TEIUIOBOMY 3((EKTy peakiuH, W3MEHCHHWIO CTCTICHEH OKHCIICHHS
AJIEMEHTOB, OOPATUMOCTH PEAKIINH, YIaCTHIO KaTalnu3aTopa)

1.7

ChopmMupoBaHHOCT YMEHUN COCTABIIATh YPAaBHEHUS pEaKUUN Pa3IMUHbIX TUIIOB, MOJTHBIE U COKpPAIIEHHbBIE
ypaBHEHUS peakiiil HOHHOTo 0OMEHa, YYUTHIBAsI YCIOBUS, IPU KOTOPBIX 3TH PEAKIMH UIYT A0 KOHIIA

1.8

ChopmupoBaHHOCTh YMEHHUI MPOBOAUTH PEAKLUU, MOATBEPKIAIOIINE KaUeCTBEHHBIM COCTaB pa3IMUHbIX
HEOPraHMYECKUX BEIECTB, PACIIO3HABATH ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PacTBOPAX
HEOPraHMYECKUX BEIIEeCTB

1.9

ChopmupoBaHHOCTH yMEHUN PpaCKphIBaTh CYHIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaAKIIMi
MOCPEICTBOM COCTABIICHUS SJICKTPOHHOTO OajaHca STHX PeaKIHii

1.10

ChopmupoBaHHOCTh YyMEHUN OOBACHATH 3aBHCHUMOCTH CKOPOCTH XHMHUYECKOH pEakUuu OT Pa3IUYHBIX
(hakTopoB

1.11

ChopmupoBaHHOCTH YMEHUN OOBACHATH XapaKTep CMEUIEHUS XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3aeicTBus (nmpuHmun Jle [larense)

O6H.Iafi U HCOPraHUYCCKasA XUMUA

2.1

CdopmupoBaHHOCTh YMEHHI packpbiBaTh cMmbici llepuoanueckoro 3akona JI.M. MennaeneeBa u
JEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, 00BSICHUTENBHYIO U IPOTHOCTHYECKYIO (DYHKIIHH




2.2

ChopMUpOBaHHOCTh YMEHUH XapaKTEPU30BaTh EKTPOHHOE CTPOSHUE AaTOMOB XUMHUECKUX AIIEMEHTOB 1—
4 nepuosioB [lepuoanueckoii cucrembl Xumudeckux 3meMenToB .M. MenneneeBa, ucnosb3ys MOHITUS «S-
, P-, d-35eKTpOHHBIE OpOMTANINY, «IHEPreTUYCCKHE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH HM3MEHCHUS
CBOWCTB XMMHUYECKUX NIEMEHTOB M MX COCIMHEHHMM IO IepuoaaM M rpynnam lleproaudeckoil cucreMbl
xuMmudeckux anementoB [[.M. MeHnieneena

2.3

CpopMHpOBAaHHOCT, YMEHHH  XapakTepu3oBaTh (OMHCHIBATH) OOIIME  XMMHYECKHE  CBOWCTBA
HEOPraHMYECKHX BEIIECTB DPAa3JIMYHBIX KJIACCOB, MOJATBEPXKIATh CYIIECTBOBAHHUE TEHETHUUECKOW CBSI3U
MEX]Ty HEOPTaHMYECKUMH BEIIECTBAMH C TIOMOIIHIO0 YPABHEHHI COOTBETCTBYIONINX XUMHUECKUX PEAKIIHI

24

ChopmupoBaHHOCT YMEHHMI YCTaHABIMBAThH MPUHAIIEKHOCTh HEOPraHUYECKUX BEIECTB IO UX COCTaBY K
onpenenéHHOMY Kiaccy (Tpymme) coeIuHeHUI (MpOoCThie BElecTBa — METAJIbl U HEMETallbl, OKCH/JIbI,
OCHOBAaHU$, KUCJIOTHI, aM()OTepHbIE€ THIPOKCHUIbI, COJIN)

2.5

ChopmupoBaHHOCTh YMEHUN UCHOJIB30BaTh XUMUUYECKYIO CUMBOJIMKY JJISi COCTAaBIEHUSI (JOPMYIT BEILIECTB
Y YPaBHCHHUH XUMHYECKUX peakiuii, cuctemaTudeckyro HomeHknatypy (IUPAC) u TpuBuanpHbIe Ha3BaHUSA
OT/IEIbHBIX HEOPraHMYECKUX BEIIECTB (yrapHbI ra3, YIJeKUCHbIA ra3, aMMHaK, raméHas H3BECTb,
HeraméHasi U3BeCcTb, MUThEBAas COJa, MUPHUT U APYTHUE)

2.6

ChopMHpOBAaHHOCT, YMEHHH  XapakKTepu3oBaTh (OMHCHIBaTh) OOIIME  XUMHYECKHE CBOWCTBA
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, TOJTBEPXKIATh CYIICCTBOBAHWE TEHETUYECKOW CBSI3U
MEXy HEOPraHHYECKUMH BEIIECTBAMU C MTOMOIIBI0 YPABHEHUH COOTBETCTBYIOIINX XMMHUYECKIX PEaKIni

2.7

ChopmupoBaHHOCTh YMEHHUI IJIAHUPOBATh U BBINOJHITh XUMUYECKUH SKCIEPUMEHT (passioiKeHue
nepoKcHa BOAOPOa B MPUCYTCTBUU KaTaau3aTopa, ONpPEIeICHUE CPebl PpACTBOPOB BEIIECTB C MOMOIIBIO
YHHUBEPCATbHOTO HWHIUKATOPA, BIMSHUE PA3IWYHBIX (DAKTOPOB Ha CKOPOCTh XMMHUYECKOW peakKIlui,
peaxIii HOHHOTO 0OMeHa, KaYeCTBEHHbIE PEaKIUK Ha Cylb(ar-, KapOOHAT- U XJIOPUI-aHHUOHBI, HA KATUOH
aMMOHHMSI, pelIeHre YKCIIEPUMEHTaIbHBIX 3a/1au 1o TeMaM «Metasuib» u «Hemetamib») B COOTBETCTBUH C
IpaBWJIaMUd TEXHUKH O€30MacHOCTH MpU OOpallleHHWH C BEIIeCTBAMU U JIAOOPATOPHBIM 000PYAOBAHUEM;
NPEJCTABISTh PE3YAbTATHl XUMUYECKOTO IKCIEPUMEHTa B (pOpMe 3amUCH ypaBHEHUN COOTBETCTBYIOIIMX
peaxiuii 1 GOpMYITHPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB

2.8

ChopMupoBaHHOCTh YMEHHH COOJIOATh MpaBUia MOJIb30BAHUS XMUMUYECKOH NOCyI0i U 1ab0paTOpHBIM




o0opy/moBaHMEM, a TaKXke MpaBmia OOpamleHUs C BEUIECTBAMH B COOTBETCTBHH C WHCTPYKIMSAMHU TIO
BBITIOJTHEHHIO JIA0OPATOPHBIX XUMHUYECKHUX OTIBITOB

2.9

ChopmMupoBaHHOCTE yYMEHHUU  XapaKTePU30BaTh XUMHUYCCKHE TMPOIECCHI, JIGKAIIHE B OCHOBE
POMBIIIIJICHHOTO TTOJTYyYEHHUSI CEPHOM KUCIOTHI, aMMHUaKa, a TAKKe CPOPMUPOBAHHOCTH MPEICTABICHUI 00
00X HAYIHBIX MPUHIUIIAX U YKOJOTUICCKUX MPOOIIEMaX XUMUIECKOTO IPOU3BOJICTBA

XUMHS U KU3Hb. PacuéTel

3.1

ChopmMupoBaHHOCTh MPEJCTABICHUN O XUMUUYECKON COCTABISIOLIEH €CTECTBEHHOHAYYHOM KapTHUHBI MUpAa,
pOJIM XMMHMM B TMO3HAHWUU SIBJIEHUI NPUPOJbI, B (GOPMUPOBAHUHU MBILIUIEHUS U KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOMN MJisi pElIeHMs] NMPAKTUYECKUX 3a/1ad M SKOJOTHYECKU
000CHOBaHHOI'0 OTHOIIEHUS K CBOEMY 3/10POBBIO U IPHPOIHON cpesie

3.2

ChopmMupoBaHHOCTh YMEHMM KPUTUYECKH aHAIM3UPOBATh XUMHMUYECKYI0 MH(POPMALHUIO, MOJYy4aeMyl W3
pa3HbIX HCTOYHHUKOB (CPEICTBA MACCOBOM KOMMYHHUKALIUY, C€Th VIHTEpHET U Ipyrue)

3.3

CdopMHUpOBaHHOCTh YMEHHUI COOJIIOIATh MPABHJIA YKOJOTUUECKH IIeJIECO00pa3HOTO TOBEACHUS B OBITY U
TPYIOBOW JEATEIBHOCTH B IIEIISIX COXPAHEHHS CBOCTO 3/I0POBBS M OKPYKAOIIEH MPUPOTHON CPEIbI

3.4

Oco3HaBaTh OITACHOCTH BO3,HCI>'ICTBH$I Ha XUBBIC OPraHU3MBbI OHpeI[eJ'IéHHBIX BCIICCTB, ITIOHHUMasi CMBICII
IIOKa3aTciiia HZ[K, IIOSCHATH Ha IIpUMEpax CIIOCOOBI YMCHBIUICHUA W MPCAOTBPAIICHHUA HX BPEIHOIO
BOSﬂCﬁCTBHH Ha OpralHu3M 4€JI0BCKa

3.5

C(i)OpMPIpOBaHHOCTI) YMCHI/Iﬁ IMPOBOAWUTL BBIYMCIICHHA C HCIOJB30BAHUEM IIOHATUA «MacCCOBasA MHOJIA
BCIICCTBA B pacTBOPEN, 00BEMHBIX OTHOILIEHUH Ira30B IIpru XUMHUYCCKUX PEAKIHUAX, MACChl BCIICCTBA WM
00BEMa ras’oB IO HU3BCCTHOMY KOJIMYCCTBY BCIICCTBA, MACCEC HIIN O6’béMy OJHOI'O H3 Y4JaCTBYHOIIUX B
p€akuun BCHICCTB, TCIIJIOBOI'O 3(1)(1)6KT8. p€akuuu Ha OCHOBC 3aKOHOB COXpaHCHHA MaCChbl BCHICCTB,
IMPCBPaAlICHNA U COXPAHCHUA OHCPIun

IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

Teopernueckre 0OCHOBBI OPraHU4ECKOW XUMHH

11

[Ipenmer oprannveckoi XUMUHU: €€ BOSHUKHOBEHNE, Pa3BUTHE U 3HAYEHUE B MOJYYCHUU HOBBIX BEUIECTB U MAaTEPUAIIOB.
Teopust ctpoeHust opranndeckux coenqunenuii A.M. bytiepoBa, €€ OCHOBHBIE MTOJIOKEHUS

1.2

CtpykTypHble (OpPMYNBI OpPraHUYECKHUX BEHIECTB. [oMoJoTHs, W30MEpHsi. XHUMHUYECKass CBsI3b B OPraHHMYECKHX
COCIMHEHUSX — OJIMHAPHBIE M KpaTHBIE CBs3U. [IpencraBnenre o kiaccuukanuy OpraHnyecKux BEIIECTB

1.3

Homenknarypa oprannyeckux coeIuHEHHUH (cucTeMaTH4ecKas) M TpUBHAJIbHbIE HA3BaHUS BaXKHEWIINX MpeICcTaBUTENEH
KJIACCOB OPraHWYECKHUX BEIIECTB

YreBo1opo sl

2.1

AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUH psil. MeTaH U 3TaH — MpocTele npeAcTaBUTENN alkaHoB: (pr3nueckue
Y XMMHUYECKUE CBOMCTBA (peaKIiy 3aMellleHrs U TOPEHNUs), HAXOKICHHE B IPUPOJIE, NOJydeHHE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUH psif. DTUJIEH W MPONUIECH — MPOCTEHIINE MPEICTABUTENN AJIKEHOB:
¢dbuznueckue M XMMHUYECKHE CBOWCTBAa (peakiuu TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUIpPATALUU, OKUCICHUS U
MOJIMMEPHU3ALNH ), TOJIyYeHUE U IPUMEHEHHE

2.3

Ankamuensl: OyramueH-1,3 wu wMetwiOyramueH-1,3: cTpoeHHe, BaKHEHIIME XUMHUUYECKHE CBOMCTBA (peakius
nonmMepu3aiun). [loryueHne CHHTETUYECKOTO KaydyKa U PE3HHBI

2.4

AJNKUHBI: COCTaB U OCOOEHHOCTU CTPOCHHSI, TOMOJIOTHUECKUN Psil. ALETHIIEH — MPOCTEUIINI NpeACTaBUTENb aJTKUHOB!
COCTaB, CTpoeHHe, (pU3MYecKHe W XMMHUYECKHE CBOMCTBA (peakUMH THAPUPOBAHUS, TaJOTreHUPOBAHUS, THUApATAIHH,
TOpEHUs), MOJIyYeHUE U MPUMEHEHHE

2.5

Apenbl. beH3on: coctaB, cTpoeHue, GU3NUECKue U XUMUYECKHE CBOMCTBA (PEaKIMK TraJoreHUPOBaHUS U HUTPOBAHUA),
MoJIyueHue U TmpuMeHeHue. Tollyod: cocTaB, CTpoeHHe, GU3MYECKHe M XUMHYECKHE CBOICTBa (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYyYeHHE M MpUMEHEHHe. TOKCHYHOCTh apeHOB. ['eHeTnmdeckas CBSA3b MEXKIy
yIIIeBOIOPOJAMH, TPUHAUICKAIMMHE K PA3TUYHBIM KJ1accaM

2.6

[IpupoiHBIE UCTOUHUKH YIiIeBoA0po1oB. [IpupoHbIil Ta3 u nonytHele HeTsHbIE Ta3bl. HedTh M €€ mpoucxoxaeHue.
CrnocoObl  mepepaboTKH He(TH: TeperoHka, KpPeKUHI (TePMHUYECKHM, KaTaluTH4ecKui), mnuposm3. IIpoIyKTel
nepepaboTKU HeTH, UX IPUMEHEHHE B IPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yrosb U IpoIyKThl €ro nepepaboTKu




Kucnopoacoaepxaiye opraHu4ecKue COCJMHCHHS

3.1

[IpenenpHBIE OTHOATOMHBIE CITUPTHL. METaHON M 3TaHOJ: CTpOeHHe, (U3NYECKHE U XMMUYECKHE CBOWCTBA (pEaKIiH C
aKTUBHBIMM METaJlJIaMH, TaJIOr€HOBOJOPOJAaMH, TOpEHHUE), NpuUMEeHeHHe. BoaoponHble CBSI3U MeEXAYy MOJIEKYJIaMu
cnuptoB. JlelicTBUe MeTaHOJIa U 3TaHOJIa Ha OPraHu3M 4esloBeka. MHOroaroMHble CIUPThI. DTUIICHTIIMKOJb U TJIULEPUH:
CTpoeHue, (pru3nueckue U XMMHUYECKUEe CBOMCTBA (B3aMMOJEHCTBUE CO HIEJIOYHBIMU METalslaMHi, KaueCTBEHHAs! peaKlus
Ha MHOTOATOMHBIE cupThl). JleiicTBHE Ha OpraHu3M yesnoBeka. [IprMeHeHne TulepruHa U 3TUIICHITIMKOIS

3.2

@DeHoJI: CTPOEHHE MOJIEKYJIbI, PU3NYECKHEe U XUMUYecKHe cBoMcTBa. TokcnYHOCTh (eHona. [Ipumenenue penona

3.3

Anbrerunpl U KeToHbl. POpMasblerujl, aneTaabAerui: CTpPOeHHE, (PU3MuecKkhe U XUMHYECKHE CBOWCTBA (peakuuu
OKHCJICHHS U BOCCTAHOBJICHMSI, KAYECTBEHHbBIE PEAKIINH ), TOTYYE€HUE U TIPUMEHEHUE

3.4

OnHOOCHOBHBIE TIpEJe/IbHBIE KapOOHOBBIE KUCIOTHI. MypaBbHHAs W YKCYCHasi KHCJIOTBHI: CTPOCHHE, (PU3MUECKHE H
XUMUYECKHE CBOMCTBA (CBOMCTBA, 0oOmIME IS Kiacca KHUCIOT, peakius 3Tepuukanuu), MoJydeHHE U MPUMEHEHHE.
CreapuHOBasi U OJICMHOBAs KUCJOTHl KaK TMPEJICTABUTENN BBICIIMX KapOOHOBBIX KHCJIOT. MblIa KaK COJU BBICIIUX
KapOOHOBBIX KUCJIOT, X MOIOIIIEE JeCTBIE

3.5

CrnoxHbie 3(Upbl KaK MPOU3BOJHBIC KAapOOHOBBIX KHUCIOT. ['maposm3 ciioxHbiXx 3¢upoB. Kupel. ['maponus kupos.
[Tpumenenue xxupoB. buongoruueckas posb KUPOB

3.6

VYrneBojpl: cocTaB, Kiaccu(uKalus yrieBoaoB (MOHO-, TU- U TOJHcaxapu/bl). [roko3a — mpocTeHInii MOHOCaXapu/I:
OCOOCHHOCTH CTPOEHHUS MOJIEKYIbI, (hU3MUecKre U XMMUYECKHe CBOiicTBa (B3aumoaerictBue ¢ ruapokcugoM menu(ll),
OKHUCJICHHE aMMHUA4YHbIM pacTBOpoM okcuja cepedpa(l), BocctanoBineHue, OposkeHHE TIIF0KO3bI), HAX0XkACHHUE B IPUPO/IE,
npuMeHeHue, Ouosjoruueckas posb. Potocunre3. Dpykroza kak u3oMep TOKO3bl. Kpaxman u memiono3a Kak
pupoaHble oauMepbl. CTpoeHHe Kpaxmalia U HeuTioa036l. Ou3ndyeckue U XuMUYecKre CBOMCTBa Kpaxmana (TUIpOu3,
Ka4eCTBEHHAsl PEAKIUsI C HOJIO0M)

A30Tcozlep>1<aume OpPraHn4cCKUC COCAMHCHUA

4.1

AMMHOKHCIIOTHI KaK aM(i)OTepHBIe OPra’Hn4CcCKuc COCANHCHUA. dusznyeckue U XUMHYSCKHE CBOMCTBA aMHUHOKHMCIIOT (Ha
IIpUMEPC FJ'II/II_[I/IHa). buonorndyeckoe 3HaueHne aMMHOKHUCIOT. IlenTuabl

4.2

benku kak MNPpUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCIUHCHMUA. HepBI/IIIHaH, BTOpHUYHAA U TPCTHYHAA CTPYKTypa OCIIKOB.
XHUMHUYECKHE CBOMCTBA OCIIKOB: TUAPOJIN3, ACHATYypalusd, KAUCCTBCHHLIC PCAKIIUU Ha OenKu




5 BricokoMonekysipHbIe COeTUHEHUS
OcHOBHBIE TIOHSTHS XUMHUU BBICOKOMOJICKYJISIPHBIX COCJAMHEHHI: MOHOMEp, IMOJHUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb
51 MOJIMMEPH3ALIMU, CPEAHssE MOJIeKyisipHas Macca. OCHOBHBIE METOJbl CHHTE€3a BBICOKOMOJIEKYJSPHBIX COCIUHEHHH —
TOJIMMEPHU3ALUS U TTOJIMKOHICHCALIHS
5.9 DKCNEepUMEHTAIBHBIE METOJbl M3Y4YEHUS BEIIECTB M WX MPEBPAICHUN: O3HAKOMJICHHE C 00pas3laMu TPHUPOIHBIX U
' HCKYCCTBEHHBIX BOJIOKOH, TIJIACTMACC, KaydyKoB. [oydeHrne CHHTETHYECKOTO KayuyKa U Pe3UHBI
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Teopernueckrie OCHOBBI XUMHUH
XUMHUYECKUH deMeHT. AToM. Spo aToma, M30TOMBI. DJIEKTPOHHAs 000JI0YKa. DHEPreTUYECKUe YPOBHHU, IMOTyPOBHHU.
11 AtomHbIe opOuTaNH, S-, P-, d-3meMeHThl. OCOOCHHOCTH pacpeeeHuUs 3JIEKTPOHOB M0 OPOUTAIISIM B aTOMax 3JIEMEHTOB
TIEPBBIX YETHIPEX TEPHOIOB. DIECKTPOHHAS KOH(DUTYypaIlis aTOMOB
[Tepuonnueckuii 3akoH U Ilepuoanyeckast cuctema xumudeckux snemeHToB .M. MenaeneeBa. CBsA3b NEepUOAMIECKOTO
12 3akoHa U Ilepuoguueckoil cucteMbl Xxumudeckux viemMeHToB [[.M. MeHnneneeBa ¢ COBpeMEHHON TEOpUEH CTPOEHHUS
' aTOMOB. 3aKOHOMEPHOCTH HM3MCHEHHS CBOWCTB XHMHUYECKHUX JJIEMEHTOB W 00pa3yeMbIX MMH IPOCTBIX M CIIOKHBIX
BEIIECTB I10 I'PYIIAM U NepruoJaM. 3HAYEHUE MEPUOIUYECKOTO 3aKOHA B Pa3BUTUU HAYKU
Ctpoenue BemiecTBa. XUMUYECKasi CBsI3b. BHUJIIbI XMMUYECKON CBs3M (KOBAJICHTHAsI HEIOJISPHAS M TOJISIpHAs, HOHHA,
1.3 MeTajutnieckas). oHbI: KAaTHOHBI 1 aHHOHBI. MeXaHu3Mbl 00pa30BaHUsl KOBAJICHTHOH XUMHUUYECKOW CBSI3U (OOMEHHBIN U
JIOHOPHO-aKIETITOPHBIN). BogopoaHas cBs3b
1.4 BanentHocTh. D1eKTpOOTpUIIATEILHOCTD. CTENEHb OKUCICHUS
BemectBa MOJIEKYISIPHOTO M HEMOJIEKYISIPHOTO CTPOEHHA. 3aKOH IMIOCTOSHCTBA COCTaBa BELIECTBA. THIIBI
1.5 KPUCTAJUIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUIA KpuUcTauiMueckol pemérku. llonstue o

JUCTICPCHBIX CUCTCMaAX. HcTuHHBIE U KOJIOMIHBIE PaCTBOPBLI. MaccoBas 10JIs BEIIeCTBa B pacTBOpPC




1.6 Krnaccudukarus HeopraHuueckux coequHeHnii. HoMeHKIaTypa HEOpraHMYECKUX BEIECTB
17 Xumunueckass peakuus. Knaccuduxanuss XMMHUYECKUMX peakUuil B HEOPraHWYECKOW M OPraHM4ecKOW XMMHH. 3aKOH
' COXpaHEHHs MACChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAIECHUS SHEPTHH IMPU XUMUYECKUX PEAKIIUSIX
1.8 CKOpOCTh peakiuy, €€ 3aBUCUMOCTh OT Pa3InIHBIX (DAaKTOPOB
19 OO6patumbie peaknuu. XUMHYECKOEe paBHOBecHwe. MDaKTOPHI, BIUAIONIME HA COCTOSHUE XHMHYECKOTO PaBHOBECHS.
' [Tpunnun Jle Hlatense
110 OnexTponuTrueckas auccounanys. CuipHble W ciadble AeKTpouThl. Cpena BOAHBIX PAacTBOPOB BEIIECTB: KHCaf,
' HelTpanpHas, njenoyHas. Peakiun HoHHOTO 0OMeHa
111 OKHCIINTENBHO-BOCCTAHOBUTEBHBIE PEAKIINHI
2 Heopraanueckast xumust
Hemeramnsl. [lonoxkenne HemetamioB B llepmommyeckoil cucreme xumuueckux snemeHtoB .M. MenpeneeBa u
2.1 0COOEHHOCTH CTpOEHHS aTOMOB. PU3NYECKUE CBOWCTBA HEMETAIJIOB. AJIOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoa,
cepsl, hochopa u yriaepoaa)
XHWMHYECKHE CBOWCTBA BAXHEHIIMX HEMETAIOB (TaJIOTEHOB, cephl, a30oTa, ¢ocdopa, yriepona W KPEeMHHUSA) U HUX
2.2 coeMHEHUN (OKCUAOB, KHUCIOPOJCOAEpKAIMX KHUCIOT, BOJOPOAHBIX coeauHeHui). [IpumeHeHne BaxxHEHIINX
HEMETAJJIOB M UX COCAMHEHUN
Mertamnbl. [lonoxxenne metaiuioB B [lepuonnueckoii cucreme xumudeckux smeMentoB JI.M. MenaeneeBa. OcobeHHOCTH
2.3 CTpOEHUS AJIEKTPOHHBIX 000s104eK aToMOB MeTauioB. OOmiue Qusnueckue cBoiictBa MeTayyioB. CIutaBbl METaUIOB.
DIIEKTPOXUMHUYECKUI P HAIPSHKEHUI METaJJIOB
94 XUMUYECKUE CBOWMCTBA BaXKHEHIIMX METAJUIOB (HATPHUil, Kalui, KalblMi, MarHUW, aTIOMUHUNA, IIUHK, XPOM, >Kele3o,
' MeJlb) U uxX coeanHenuit. OOme cnocoObl MoJiydeHus MeTauioB. [IpuMeHeHne MeTauioB B ObITY U TEXHUKE
2.5 I'eneTnyeckas CBs3b HEOPraHUYECKHUX BEIIECTB, IPUHAICKAIINX K PA3IMUHBIM KJIaccaM
3 XUMHUS U )KU3HB
31 Ponp xumum B oOecreyeHHHM SKOJOTHYECKOW, SHEPreTHYeCKOW W THINEeBON O0e30MacHOCTH, Pa3BUTHH MEIUIHHBL.

Ilonsatue o HAaYYHBIX MCTOJIaX MO3HAHUA BCHICCTB 1 XUMHUUYCCKUX peaKHI/Iﬁ




HpeI[CTaBHeHI/IH 00 O6IJ_[I/IX HAaYYHBIX HNPHUHOUIIAX I[TPOMBIINIJICHHOTO IOJYYCHHA BaXXHEHUIITUX BCIIICCTB. YenoBek B MUpC

3.2 BEIIECTB M MaTEPUAJIOB: BAXKHEHUIINE CTPOUTENIBHBIC MaTepHallbl, KOHCTPYKLMOHHBIE MaTepHalbl, KPAacKd, CTEKIIO,
KepaMuKa, MaTepuabl JJIs JJIEKTPOHUKH, HAHOMaTepHallbl, OpraHM4eCKHE U MUHEpaJIbHbIE YIOOPEHMUSI
33 XuMHs M 3JI0pOBbE 4YEJIOBEKa: IpaBUjla HCIOJb30BaHUS JIEKAPCTBEHHBIX IIPENapaToB, IpaBujia OE30MacHOTO

HCIIO0JIb30BAHM IMMPEIIapaToB OBITOBOM XMMHU B HOBCGI[HGBHOﬁ KHU3HU




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBSA3ATEJBbHBIE YYEBHBIE MATEPUAJIBI AJ151 YYEHHUKA
10 xace, Pymsurtuc I'.E., ®enpaman @.I'.//Xumust M., IIpocsemienue, 2022 r.

11 xnace, Pymsuruc I'.E., ®enpaman @.1.//Xumus M., Ilpocsemmenue, 2014 T.

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA
I'apa H.H., I'abpyceBa H.. Xumus. 3agaunuk ¢ «moMomHukom». 10-11 xmaccel - M.:

[Ipocsemienne, 2013r.
Panenkuit A.M. lunaktuueckuit matepuai rmo xumun 10-11: mocobue mist yaurens/ A.M.

Paneuxnit — M.: [Tpocsemenne, 2016 r. M.:

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
http://him.1september.ru Eaunas xomnexkuus L{OP: TIpenmeTHas
KOJUTCKITUS «XHMUSDH
http://school-collection.edu.ru/collection/chemistry EcrectBenno-
Hay4HbI€ SKcriepuMeHThl: XxuMusi. Kosnekius Poccuiickoro
00111€00pa30BaTEIILHOTO MMOPTAJIa

http://www.chemistry.ssu.samara.ru OcHoBbI
XUMHU: JIEKTPOHHBINH ya4eOHHUK
http://classchem.narod.ru KouTpen — Xumus a5 Bcex: yaeOHO-

WH(POPMAITMOHHBIN CalT
http://chemworld.narod.ru Caiit «BupryaibHas XuMHUYeCKast
IIKOJIa»

http://maratakm.narod.ru Caiit «Mup XuMuu»
http://chemistry. narod.ru XuMuK.py: caiiT o xumuu

http://www.edu.yar.ru/russian/cources/chem Xumuueckuii mopra
ChemPort.Ru

http://www.chemport.ru Xumuueckuii ceppep HimHelp.ru: yueOHbIie u cnipaBouHbIe
MaTepHabl

http://www himhelp.ru Xumus: Martepuansl «Bukunenuu» — cBoOOTHON
SHIIMKIIOTICTUU



https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://www.chemistry.ssu.samara.ru&sa=D&usg=AFQjCNGs3sc7NWL7c1yi6ZLkOG7RgwjyBg
https://www.google.com/url?q=http://classchem.narod.ru&sa=D&usg=AFQjCNHNzY7HvEepCAFVJE3HcpvpD3tAHw
https://www.google.com/url?q=http://chemworld.narod.ru&sa=D&usg=AFQjCNF_O64rZWil3r0eZoIC3aTaW3Kymw
https://www.google.com/url?q=http://maratakm.narod.ru&sa=D&usg=AFQjCNEZSOgO5ASgB66_tATnaoluINmH1w
https://www.google.com/url?q=http://chemistry&sa=D&usg=AFQjCNEZNQQtL8XhdjtWENzIhYzv0APQ0g
https://www.google.com/url?q=http://www.edu.yar.ru/russian/cources/chem&sa=D&usg=AFQjCNHT1CCiEy_Plv7sGskxU5RIph1FNg
https://www.google.com/url?q=http://www.chemport.ru&sa=D&usg=AFQjCNGqqtR6o-Rp9vW4JXgWoQEQMIzuDg
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w

