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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1o XUMUHU Ha ypOBHE CpeaHero oOmiero oOpa3oBaHMs pa3paboTaHa Ha
ocnoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
@enepanun», TpeOOBaHMI K pe3yabTaTaM OCBOEHHs (enepanbHOil  00pa3oBaTEIbHOMN
nporpamMmel cpeanero oodmiero oopazosanus (OOII COO), npencraBienusix B GenepaibHOM
rocygapctBeHHOM oOpa3oBarensHoM cranaapte COO, ¢ yuérom KoHuenuu nmpenoiaBanus
yueOHoro mpeaMera «XuMus» B 00pa3oBaTeNbHBIX opranu3zanusx Poccuiickoii deneparnmm,
peanu3ylonmMX OCHOBHBIE 00pa3oBaTeibHbIE MNPOTPAMMbBI, W OCHOBHBIX ITOJIOKEHHH
«Crpaterun pasutusi BocnuTaHus B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga»
(Pacnopsbkenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/I0B K pa3pabdOTKe NporpamMmbl MO0 XWMHH, K OIPEAEICHHUIO O0OIIei
cTpaTerud OOYYEHHWs, BOCHHTAHUS W PAa3BUTHA OOYYaIOIIMXCS CpPEIACTBAMHU Y4eOHOTO
npenMera «Xumus» Uit 10—-11 kmaccoB Ha 6a30BOM ypOBHE COCTaBWJIM KOHLENTYaJIbHbBIE
nojoxenus ®I'OC COO o B3auMOOOYCIOBICHHOCTH II€JIeH, COJEp)KaHHs, PE3yJIbTaTOB
o0Oy4eHus 1 TpeOOBaHHI K YPOBHIO TIOATOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHME, I[OJIy4a€MO€ BBIIyCKHUKaMU 00111e00pa3oBaTeIbHON
OpraHM3aliM, SBJIIETCS HEOThEMJIEMOM dYacTbio HX o0O0pa3oBaHHOCTH. OHO CIYXUT
3aBepUIAIOIINM 3TallOM peajn3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIHOUEBBIX
[IEHHOCTEH, TPUCYIIUX IETOCTHOM CHCTEME XHMHUYECKOTOo OO0pa3oBaHUS. OTH IEHHOCTH
KacaroTcs IO3HAHUS 3aKOHOB TIPUPOJIBI, (POPMHUPOBAHUST MUPOBO33PEHUS H OOMIEH KyIbTYpPhI
Yell0oBEeKa, a TaKXKe HKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
npupoaHON cpene. Peanusyercss xumudeckoe oOpa3zoBaHUE OOy4aroIIMXCS Ha YpOBHE
cpenHero o0mero oOpa3oBaHMs CPEICTBAMH y4eOHOTO MpeaMeTa «XUMUsSD», COACpKaHUuEe U
MOCTPOCHHE KOTOPOTO OMpPENENCHbl B MpoTrpaMMe MO0 XUMHUU € YYETOM CHEIU(PHUKU HAyKH
XUMHH, €€ 3HaYCHUs B IO3HAHUH MPHUPOJILI U B MaTepUaibHON KU3HU 00IEeCTBa, a TAKXKE C
y4€ToM OOIMIMX Iesield U MPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbI
cpenHero oobmiero oopazoBanus B Poccuiickoit @eneparumn.

XUMHSA Kak »JIIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK MWIrpaeT ocoOylo poyib B
COBPEMEHHOU ITUBUIN3AIINH, B CO3JJaHUN HOBOM 0a3bl MaTepuaabHOU KyabTypbl. OHa BHOCUT
CBOM BKJIaJ B (pOpMHpPOBAHUE PALMOHATILHOTO HAYYHOTO MBIIUICHUS, B CO3JJaHHUE LIEJI0CTHOTO
MpescTaBiIeHusl 00 OKpY)KalolleM MHpEe KaKk O €IMHCTBE MPHUPOJAbI U YeJOBEKa, KOTOPOe
(dbopMupyeTcsi B XMUMHUU Ha OCHOBE IIOHMMaHUs BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIEro MHpa,
OCO3HAHHS B3aUMOCBSI3M MEXK]y CTPOCHUEM BEIIECTB, UX CBOWCTBAMU U BO3MOXKHBIMU
o0nacTsIMH MPUMEHEHHUS.

TecHo B3auMoOnmeHCTBYS C JPYTMMHU €CTECTBEHHBIMH HayKaMH, XHMHS cCTaja
HEOTHEMJIEMON YacTbI0 MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPpyAa U
KU3HU KaxJoro wieHa oOmectBa. CoBpeMeHHas XMMHUs KaK Hayka co3ujaTellbHas, Kak
HayKa BBICOKMX TEXHOJIOTHI HampaBieHa Ha pelIeHHe II00abHBIX MpoOJIeM YCTOWYHBOTO
pa3BUTHUS 4YENOBEYECTBA — CBHIPbEBOM, HHEPreTMYECKOM, MUIIEBOW, SKOJOTHYECKOU
0€30MacCHOCTH U OXPAHBI 3JI0POBBSI.

B cootBercTBHMU ¢ OOUMMH LEISIMU U MPUHIUIIAMHU CPEAHEro olmiero oopazoBaHUs
comepkanue mnpeamera «Xumus» (10-11 xmaceel, 06a30BBIA  ypOBEHb H3YUYCHHS)
OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO IOJArOTOBKY OOydJaroLIuxcs,
HEOOXOJUMYI0 UM JUId BBIPAaOOTKHM MHPOBO33PEHUYECKMX OPHUEHTHPOB, YCIEIIHOTO
BKJIIOYEHUSI B JKU3Hb COLMYMa, NMPOJOJDKEHUS 00pa3oBaHMsS B pa3IMYHbIX 00JacTAX, HE
CBSI3aHHBIX HEMOCPEJICTBEHHO C XUMUEHL.

CocTaBnsiomuMu npeaMera «XuMUus» SBISIOTCS 0a30Bble Kypcehl — «OpraHuyeckas
xuMus» U «OOmmas M HeopraHuyeckas XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEp’KaHUs
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAYKH: CUCTEMa 3HAHUU 10 HEOPraHMYECKOW XUMUH (C
BKJIFOYEHHEM 3HaHMUU M3 0OlIed XUMUHM) U opraHndeckoi xumuu. DopMupoBaHHE AaHHOU
CHCTEMBbI 3HaHUH NPH U3YYEHUH MpeMeTa 00ecreunBaeT BO3MOXKHOCTh PACCMOTPEHUS BCETO
MHOT000pa3us BEIECTB Ha OCHOBE OOIINX MOHATHUH, 3aKOHOB U TEOPUN XUMUH.



Crpykrypa conepkanus KypcoB — «Opranmueckas xumus» u «OOmas u
HEOpraHuyeckasi XuMus» c(hOopMUpOBaHA B MPOTpaMMe MO XMMHU Ha OCHOBE CHCTEMHOTO
MOJIX0Ja K M3YYEHHUI0 y4yeOHOTO Marepuana u 0OyCIOBJIEHA MCTOPHYECKH O0OOCHOBAHHBIM
pPa3BUTHEM 3HAHUW Ha OIPENCIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpraHu4ecKon
XMMHMM BELIECTBA pPAacCMaTPUBAIOTCSI Ha YPOBHE KJIACCHUUYECKON TEOpUM CTPOEHMS
OpraHMYECKUX COEAUHEHMM, a TakXKe Ha YpPOBHE CTEPEOXMMHUYECKHMX WU 3JIEKTPOHHBIX
MPEJCTaBICHUN O cTpoeHnH BemiecTB. CBeeHNs 00 U3y4aeMbIX B Kypce BEIIECTBAX JIAIOTCS
B Pa3BUTHHM — OT YIJIEBOJAOPOJOB JO CJOXKHBIX OMOJIOTMYECKH AKTUBHBIX COEAUHEHMH. B
Kypce OpraHMYeCKOH XMMHUH TMOJYYaloT pa3BUTHE CPOPMHPOBAHHBIC HA YPOBHE OCHOBHOTO
obmero o0Opa3oBaHUs IMEPBOHAYAIBHBIC MPEICTABICHHUS O  XHMHYECKOW  CBS3H,
KJIacCU()MKAIIMOHHBIX MMPU3HAKAX BEUIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX CTPOCHHUS,
0 XMMHUYECKOW PEaKIINH.

[Tox HOBBIM yrJIOM 3peHUs B peaMmeTe «XuMus» 0a30BOTO YpPOBHSI pacCMaTpUBAETCs
M3YYEHHBII Ha YypPOBHE OCHOBHOIO OOIIero oOpa3oBaHUs TEOPETUYECKUH MaTepual u
(hakTONIOrMuecKUe CBEACHUSA O BEIIECTBAX W XUMUYECKOW peakuuu. Tak, B 4acTHOCTHU, B
Kypce «OO0mas ¥ HeOpraHuuecKas XUuMHUsD OO0YUJarOIIUMCS MPETOCTABISETCS BO3MOKHOCTD
OCO3HATh 3HAYEHHE MEPUOJUYECKOr0 3aKOHA C OOIETEOPETUYECKUX U METOA0JIOIMUECKUX
MO3ULMH, TIyO)Xke IMOHATh HCTOpPHUYECKOe H3MeHeHHe (YHKIMA 3TOro 3akoHa — OT
o0oOmaroniei 10 00bACHAIONMIEN U TPOTHO3ZUPYIOIIEH.

Enunas cucteMa 3HaHUN O BaXKHEWMIIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX
U TIPUMEHEHWH, a TaKKE€ O XUMHUYECKHX PEAKIUAX, MX CYIHOCTH M 3aKOHOMEPHOCTSX
NMpoTeKaHus JomnoJiHseTca B Kypcax 10 u 11 knaccoB anemMeHTamMu CoJiepKaHusl, UMEIOIIUMHU
KYJIbTYPOJOTHYECKUM M TNPUKIAJAHON XapakTep. DTH 3HAHUSA CIHOCOOCTBYIOT MOHUMAaHHIO
B3aMMOCBSI3M XUMHUHU C JPYTUMU HayKaMH, DPACKpBHIBAIOT €€ pojib B IO3HABATEIbHOM U
MPAKTUYECKON JEeSITeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOLIECCY
TBOpUECTBa B O00JIACTH TEOPUU U MPAKTHUUECKUX NPUIOKEHUNH XUMHH, TOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBAThCS B OOIIECTBEHHO U JUYHOCTHO 3HAYUMBIX MpoOIeMax,
CBS3aHHBIX C XWUMHEH, KPUTHYECKH OCMBICIMBATH HMH(OPMALUIO M TPUMEHATH €€ s
MOTOJMHEHUs] ~ 3HAaHUM,  pelIeHHs]  MHTEJUIEKTYalIbHBIX M OKCHEPUMEHTAJIbHBIX
UCCIIEIOBATENIbCKUX 3a7ad. B 1menomM cojepikaHue y4eOHOro mnpeaMera «XHUMHUsSD JaHHOTO
YpOBHS HM3Y4€HHUs OPUEHTUPOBAHO Ha (OPMUPOBAHUE y 00YyYAIOMIMXCS MUPOBO33PEHUYECKOM
OCHOBBI I TOHMMaHUA (umocopCcKkux wueH, TaKuX KakK: MaTepHalbHOE EIUHCTBO
HEOPraHMYECKOTr0 U OPraHuYeCcKOro MUpa, 00YCIOBICHHOCTh CBOMCTB BELIECTB UX COCTABOM
U CTPOCHHEM, I03HABAEMOCTb MPUPOIHBIX SBICHUM MNYTEM OHKCHEPUMEHTA M pPEUICHUS
MPOTUBOPEUUN MEXIy HOBBIMU (haKTaMU U TEOPETHUUECKUMHU IMPEANOCHIIKAMHU, OCO3HAHUE
pOJIN XUMHUU B PEIICHUU OKOJOTMYECKUX IMpobjeM, a Takke mpodieM cOepexeHus
SHEPreTHYECKUX PECYPCOB, ChIPbsl, CO3JJaHHsI HOBBIX TEXHOJIOTUI U MaTepUATIOB.

B mnane pemieHus 3ajad BOCIUTAHMS, Pa3BUTHS M COLMAIM3ALMU OOYYArOIIUXCS
MPUHATHIE MPOrPaMMOI MO0 XMMHUHU TOJXOJbl K OMPEACNEHUI0 COACPKAHUS U MOCTPOCHUS
mpeaMera MpelycMaTpuBaoT  (OPMUPOBAHUME YHUBEPCANbHBIX Y4eOHBIX JICHCTBUM,
uMerolux 0a30BO€ 3HAYEHHUE Ui Pa3jMYHBIX BUJOB JAEATEIBHOCTH: PELICHHS HpooiieMm,
MOMCKa, aHajau3a W o0paboTKM HMH(pOpMAIMHU, HEOOXOMUMBIX JJIsi TPHOOPETCHHS OIIbITa
MPAaKTUYECKOW M MCCIENI0BATENIbCKOW JIEATEIbHOCTH, 3aHMMAIOLIE Ba)XHOE€ MECTO B
MMO3HAHUM XUMUH.

B mpakTuke mpemnogaBaHUs XMMHHM KaK Ha YPOBHE OCHOBHOTO 00IIIEro 0Opa3oBaHMUS,
TaKk M Ha YpPOBHE CpeAHEro oOImero oOpa3oBaHUS, NPU ONPEICICHUM COIEP KaTebHOM
XapaKTEPUCTUKU LIeJIed U3y4yeHHUs NpeIMeTa HAlpaBICHHEM NEPBOCTENEHHOM 3HAYMMOCTH
TPaAULIMOHHO Tpu3HAETCs (OPMUPOBAHHWE OCHOB XHMHUYECKOM HAayKH Kak o00lacTu
COBPEMEHHOT'0 E€CTECTBO3HAHHUS, NMPAKTUYECKOW NEATEIBHOCTH YEJIOBEKA M KaK OJHOIO W3
KOMIIOHEHTOB MHpPOBOM KyiabTypbl. C METOAMYECKOW TOYKM 3pEHUs TaKOW MOAXO0d K
ONPE/ICTICHUIO LIeNIeH U3YUYEeHUsI IIPEIMETa SABIISIETCS BIIOJHE OMPaBJAaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUsI TJIABHBIMH LIETSIMU U3YUEHHUsS MpeameTa « XUMHUsH Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:



e (opmupoBaHuE CHUCTEMBl XUMHUYECKHX 3HAHWA KaK Ba)KHEWIIEH COCTaBISIOMICH
€CTECTBCHHO-HAYYHON KapTHHBI MUPA, B OCHOBE KOTOPOI JIEKAT KITFOUCBBIC TIOHSTHS,
(yHIaMEHTAIbHBIE 3aKOHBI M TCOPUH XMMHH, OCBOCHHUE S3bIKA HAYKH, YCBOCHUE U
MMOHMUMAHKUE CYIIHOCTH JOCTYIMHBIX OO0OOIIEHHWH MHPOBO33PEHUECKOTO Xapakrepa,
03HAKOMJICHHE C HCTOPHUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHue U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJIaX MO3HAHUS BEIICCTB
U XAMHYECKHX  pEaKkuuid, HEOOXOAMMBIX JUIsi  NMPUOOPETCHHS  YMEHUU
OPUEHTUPOBATHCS B MHPE BEIICCTB W XUMHUYECKUX SIBIICHUH, MMCIOIIUX MECTO B
IIpUPOJIE, B IPAKTUYECKON U IOBCEIHEBHOM KU3HU;

® pa3BUTHE YMEHHUH U CIOCOOOB JIEATENbHOCTH, CBSI3aHHBIX C HAOJIOJEHHEM H
OOBSICHEHUEM XHMHYECKOTO JKCICPUMEHTa, COOJOJCHHUEM TIpaBHJI 0€30TacHOTO
oOpalieHus ¢ BeeCTBAMH.

Hapsiny ¢ atum, copepkarenpHas XxapakTepHCTHKa Lesiel U 3a7jad U3ydeHHsl IpeIMeTa
B MpOrpamMMe [0 XHMHH YTOYHEHa M CKOPPEKTHpPOBaHA B COOTBETCTBHU C HOBBIMHU
MPUOPUTETAMHU B CCTEME CpeAHEro o01iero oopazoBanus. CeroHs B NPENoJaBaHUNU XUMUU
B OOJbIIEH CTENmeHW OTHAETCS TPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COJICPKAHUS
oOyueHusi, OpPHEHTUPOBAHHOM Ha TMOATOTOBKY BBIIYCKHHMKA 0011€00pa3oBaTeIbHOMN
OpraHM3aliy, BJaJCIOUIero He HaOOpoM 3HaHUM, a (YHKIHOHAIBHONW TPpaMOTHOCTHIO, TO
€CTh CITIOCO0AMHU M YMEHHUSMHU aKTUBHOTO ITOJTYYCHHUS 3HAHWW M MIPUMEHECHUS UX B PEATbHON
YKU3HU IS PEIICHUS PAKTHIECKUX 3a/1ad.

B cBA3m ¢ 3TUM NpW U3ydeHWUHW TMpeaMera «XUMHS» JTOMHHHPYIOIIeEe 3HAUYCHUE
MIPUOOPETAIOT TaKue IeNIM U 3aa4uu, KakK:

ajanrtanus OOy4aromMXCcs K YCJIOBHUSM JUHAMHMYHO pPa3BUBAIOLIETOCS MHpA,
(¢bopMHUpOBaHHE MHTEUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K CamMo00pa3oBaHUIO,
COTPYIHHYECTBY, CAMOCTOSTEIbHOMY MPUHATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHHEe y OOYYarOUIUXCSI KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIHH),
UMEIOLIUX YHUBEpCAIbHOE 3HAYCHHE ISl PA3IUYHBIX BUAOB JESATEIBHOCTH: DPELICHUS
mpoOJieM, TOWCKa, aHainu3a U o0paboTku WHGOpPMAIMK, HEOOXOAUMBIX ISl MPUOOpPETECHUS
OTIbITAa JIEATEIILHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B MO3HAHMHM XMMHH, a TaKKe IS
OLICHKH C TO3HUIMHA DKOJIOTUYECKOM O€30MacHOCTU XapakTepa BIUSHUSA BEIIECTB U
XMUMHYECKUX MPOIECCOB HA OPTaHU3M YeJIOBEKA U MPUPOTHYIO CPENy;

pa3BUTHE TMO3HABATEJIbHBIX HWHTEPECOB, HHTEJUICKTYaJbHBIX U  TBOPYECKHUX
CIOCOOHOCTE 00yJaromuxcsi: COCOOHOCTH CaMOCTOSITENIbHO NMPUOOpETaTh HOBBIE 3HAHUS
[0 XUMHUHU B COOTBETCTBUHU C KU3HEHHBIMHU MOTPEOHOCTSMHM, HCIIOJIb30BATH COBPEMEHHbBIE
nH(OpPMALIMOHHBIE TEXHOJOTHH IS MOWCKAa M aHalu3a yueOHOM M Hay4YHO-TIOMYJISIPHOMN
nH(OPMALIUK XUMUYECKOTO COJICPIKAHUS;

dbopMupoBaHHEe U pa3BUTHE Yy OOYYAIOIIMXCS ACCOLIMATUBHOTO M JIOTMYECKOTO
MBIILJICHHUS, HAONMIOAAaTeIbHOCTH, COOpPAaHHOCTH, AaKKYpaTHOCTH, KOTOPbIE OCOOEHHO
HEO0OXO0IUMBI, B YACTHOCTH, MPH IJIAHUPOBAHUH U MTPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y oOyuaroumxcs yOexAEHHOCTH B T'yMaHHUCTHYECKOW HAmpaBICHHOCTHU
XUMHH, €€ BaXHOW POJIM B pEHICHWH TI0OaJbHBIX MPOOIEM  palMOHATBHOTO
MIPUPOIOTOIE30BAHUS, TTOMIOJHEHUS SHEPreTUYECKUX PECYpCOB M COXPAHEHHUS MPUPOTHOTO
paBHOBECHUS, OCO3HAaHHMsS HEOOXOAUMOCTH OEpeX HOTro OTHOIIEHUS K IMPHPOJIE U CBOEMY
3I0POBBIO, a Takke MNPUOOPETeHUs ONBITa HWCHOJB30BAHUS TMOJYUYEHHBIX 3HAHUNA IS
MIPUHSATHS TPAMOTHBIX PEUICHUH B CUTYaIUsX, CBI3aHHBIX C XUMUYECKUMH SIBIICHUSIMHU.

B yueOGHOM miaHe cpenHero ooOumiero oOpa3zoBaHMs IpeaMeT «XHUMHsS» 0a30BOTrO
YPOBHS BXOJUT B COCTaB MpeAMeTHOH 00macTu «EcTecTBEeHHO-HAyYHBIE MTPEIMETH.

OO01ee 4ncao YacoB, OTBEACHHBIX JJIs1 U3YUEHUsI XUMUU, Ha 0a30BOM YPOBHE CpPEIHETO
obmiero oopazoBanus, cocranisier 68 yacoB: B 10 kmacce — 34 gaca (1 gac B Henmemo), B 11
knacce — 34 vaca (1 gac B HeJento).

COJEPKAHUE OBYYEHUA



10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHu4yeckord XUMHUH: €€ BO3HUKHOBEHHE, DPAa3BUTUE M 3HAYEHUE B
IIOJIyY€HUHU HOBBIX BEUIECTB U MaTepUasloB. Teopus CTPOEHUS OPraHUYECKUX COEIMHEHUN A.
M. ByrnepoBa, e€ ocHOBHBIE MoJIOXkeHHUS. CTPYKTYpHBIE (DOPMYIIBI OPraHUYECKUX BEIIECTB.
I'omomnorus, nzomepusi. XuMU4YecKasi CBSI3b B OPraHUYECKUX COEIMHEHUSX — OJIMHApHbIE U
KpaTHbIE CBS3H.

[IpencraBnenne o0 KiIacCHpUKAIUKM OpPraHWYeCKMX BemlecTB. HomeHkiarypa
OpraHMYECKUX COEJAMHEHUN (cUcTeMaTH4ecKas) W TpUBUAJIbHBbIE HAa3BaHUS Ba)KHEHIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKcrepuMeHTaAIbHbIE METO/Ibl U3YyUEHHS BEIIECTB U MX MPEBPAICHUN: 03HAKOMIIEHUE
c oOpa3namMu OpraHM4ecKHMX BEUIECTB M MaTepHajlaMd Ha HMX OCHOBE, MOJIEIMpPOBAHHE
MOJIEKYJI OpraHMYECKUX BEUIECTB, HAOIIOACHNE U OMHMCAHNE IEMOHCTPAIIMOHHBIX OMBITOB IO
MIPEBPALEHUIO OpPraHMYECKUX BEIIEeCTB IPU HarpeBaHUM (IJIaBieHUE, OOYIJMBaHUE U
TOpEHHE).

Yraesonopoasl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKNN pAx. MeTaH M 3TaH — IpocCTeHIIne
MIPE/ICTAaBUTENIN aJIKaHOB: (PU3MYECKHE M XMMHUYECKHE CBOICTBa (peakuuu 3aMeuieHus U
TOpEeHUs ), HaX0Xk/IeHNE B IPUPO/IE, MOTYYEeHNE U TPUMEHEHHE.

AJNKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKHH psiA. OTWIEH W NpPONUJIEH —
MpOCTENIINE TMPEACTaBUTENN AJIKEHOB: (U3MYECKHMEe M XUMHUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUIPATALIMU, OKUCICHHUS M TOJUMEpPU3alliK), TOTyYeHHEe
Y IPUMEHEHHUE.

Anxanuensl: Oyranuen-1,3 u metunOyraauen-1,3: cTpoeHne, BAXKHEUIIINE XUMUYECKUEC
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyyKa U PEe3UHBI.

AJIKAHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHUECKHH psa. ANCTHICH —
MPOCTEHIINI MPEICTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHE, (U3MYECKHe U XHUMHUYECKUE
CBOMCTBa (peaKluy T'UAPUPOBAHUS, TAIOT€HUPOBAHUS, TUPATALIUU, TOPEHUS), TIOTyYCHHUE U
IIPUMEHEHHUE.

Apenbl. beH3on: cocrtaB, cTpoeHue, (GU3HUECKHEe U XMMHUYECKHE CBOMCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIYYEHHE U MpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u Xumudeckue ceolcmea (peaKyuu 2an02eHUPoSaHUs U HUMpPOBAHUs), NOJIyYeHUe
u npumenenue. TOKCUYHOCTb AapEHOB. ['eHeTHyeckas CBSI3b MEXKIy YIJIEBOAOPOJaMH,
MIPUHAUISKALMMH K pa3JIYHbIM KJlaccaMm.

[Ipupoanble UCTOUYHUKH YTIeBOAOPOJOB. [lpupomHbiii ra3 u momyTHble HETSHBIE
ra3el. Hedth u e€ mpoucxoxnaenue. CrocoObl mepepabOTKu HePTH: MEPEroHKa, KPEKUHT
(TepMuYecKkuil, KaTaTuTHYeCKUii), muposu3. [IpoaykTel nepepaboTku HEPTH, UX TPUMEHEHHE
B IIPOMBIILICHHOCTH U B ObITY. KaMeHHBIN yroib U MPOAYKTHI €ro MepepadoTKH.

DKCHepUMEHTAIbHBIE METO/Ibl U3YUEHUS BEIECTB U UX MPEBPALICHUN: O3HAKOMIICHUE
c oOpasmamMu IUIacTMacC, KaydykoB U pesuHbl, komiekuuu «Hedte» u  «Yroiuby,
MOJEIMPOBAHNE  MOJIEKY]1  YIJIEBOAOPOJOB W  TaJOr€HONpPOU3BOJHBIX, IPOBEIEHUE
IPAKTUYECKON pabOThl: MOTYUYEHUE STHIIEHA U U3YYEHUE €0 CBOMCTB.

Pacuérnpie 3amaun.

Bbluncnenus mo ypaBHEHMIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYecTBa
HCXOJIHOTO BEIIECTBA WM MPOJYKTa pEakIMM MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WM MPOJTYKTOB PEAKLIUH).

Kucaopoaconep:xamme oprannyeckie coeANHEHUs!

[IpenenvHble OAHOATOMHBIE CIMPTHI. METaHOJ M 3TAHOJ: CTPOEHHUE, (PU3UYECKUEe U
XMMUYECKHE CBOIMCTBA (PEeaKlMu C aKTUBHBIMH METAJUIAMHU, TaJOr€HOBOJIOPOJaMH, TOPEHUE),
IIpUMEHEHHE. BooposHbIe CBSA3M MEXIy MOJEKylaMH chnupToB. [leficTBMe MeTaHona M
9TaHOJIa Ha OPTraHU3M Y€JI0BEKa.




MHOroaToMHbI€ CHHUPTHI. OTUJICHIVIMKONb W TJIMLEPHUH: CTPOCHHUE, (PU3MYECKHe W
XMMHMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO IIEJOYHBIMU METAJJIAMU, KAUECTBEHHAsl PEAKIIUS
Ha MHOTOATOMHBbIE cOUpThl). JleiicTBue Ha opraHusM 4yenoBeka. [IpuMmeHeHne rnuuepuHa U
STUJICHTJIUKOJIS.

@eHoJI: CTpPOCHHE MOJEKYNbI, (PU3MUECKHEe M XUMUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anbnerunpl U kemonvi. @OpMaNbIETUJl, aleTaIbJAETUA: CTPOEHUE, (PU3NYECKHE U
XMMHMUYECKHE CBOMCTBA (peaklUMM OKUCIEHMSI U BOCCTAHOBJICHHUS, KAUECTBEHHBIE PEAKIINN),
[I0JIy4Y€HUE U IPUMEHEHUE.

OnHOOCHOBHBIE MpefiefibHbIE KapOOHOBBIE KUCIOTHl. MypaBpuHas M YKCyCHast
KHUCJIOTBI: CTpOEHHE, (PU3MYECKHEe U XMMHUYECKHE CBOWCTBa (CBOICTBa, oOLIue AJs Kiacca
KHUCJIOT, peakuusi Tepudukanuu), nojiydyeHue u npuMmenenue. CreapuHoBas U OJIEHMHOBAs
KHUCJIOTBHl KakK IMPEICTAaBUTENIN BBICIIMX KapOOHOBBIX KHCJIOT. MbUIa KaK COJM BBICIIHUX
KapOOHOBBIX KHCIIOT, X MOIOIIEE JACHCTBUE.

Cnoxubie 3(QUpHl KaK TPOU3BOJHBIC KapOOHOBBIX KHCJIOT. [HMIPOIU3 CIOKHBIX
a¢upoB. Kupsl. I'naponus xupos. [Ipumenenue xxupos. bruonoruueckas posb 5KUpOB.

VYrneBoapl: cocTaB, KiaccuUKalMs YIrieBOJOB (MOHO-, M- M TOJUCaXapuJibl).
I'moko3a — mpocTelinii MOHOCaxapui: OCOOEHHOCTH CTPOEHHSI MOJIEKYIIbI, (hU3HUecKue U
XUMHUYECKHe CBOMCTBa (B3auMoaelictBue ¢ rujapokcuaom menu(ll), okucinenne aMMuadyHbIM
pactBopoMm okcuma cepedpa(l), BoccTaHOBIEHHE, OpOXXKEHHE TJIFOKO3bI), HAXOXJEHUE B
MpHUpoie, IpUMeHeHue, Onosornyeckas poib. PorocuHTes3. PpyKkTo3a Kak U30MEp TITIOKO3HI.

Kpaxman wu memmono3a kak mOpupofgHble mnonauMmepbl. CTpoeHue Kpaxmaia u
uetono3el. dusnueckne M XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIU3, KaueCTBEHHas
peaKIus C HOJIOM).

DKCIepUMEHTAIbHBIE METObl M3YUEHHUS BEIECTB M MX MpPEBpALICHUIi: MpPOBEIEHUE,
HaOJI0/IeHNEe U OMUCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CHHUPTOB, KaueCTBEHHBIE
peakIuy OJHOATOMHBIX CHHUPTOB (OKHCIeHHE 3TaHoja okcuaoM Mmemu(ll)), MHOrOaTOMHBIX
cnupToB (B3auMojeiicTBue rimmepuna ¢ ruapokcuaoM meau(ll)), ampaernmoB (oxuciaeHue
aMMHa4dHBIM pacTBopoM okcuma cepedpa(l) u ruapoxcumom wmemu(ll), B3ammomelicTBue
KpaxMaja C HO0JIOM), MPOBEACHHUE IMPAKTUYECKOW pabOThl: CBOWMCTBA PacTBOpPa YKCYCHOM
KHUCIIOTBHI.

Pacuérnble 3agaun.

Borunicnenuss mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BELIECTBA WJIM MPOAYKTa PEaKLUUU MO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3oTCcoepIKale OpraHndeckie CoOeqMHEHMUS.

AMUHOKUCIOTBI Kak amdoTepHble OpraHuueckue coenuHeHus. Duznueckue u
XMMHYECKHUE CBOMCTBA aMUHOKHCIOT (Ha IpuMepe IHIKHA). buonornueckoe 3HaueHUe
aMuHOKHUCIOT. [lenTumpl.

benku xak mpupoaHbIE BHICOKOMOJIEKYISIpHBIE coennHeHus. [lepBuyHas, BTopu4Has u
TpeTHYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBA OEJIKOB: THUIPOJIH3, JCHATypaius,
KaueCTBEHHbBIE PEAKIINH HA OCIKU.

DKcIepUMEHTaAIbHbIE METO/Ibl U3YUYEHUS BELIECTB U UX MpPEBpallleHU: HaOI0IeHue 1
ONHCaHHE JAEMOHCTPALMOHHBIX OINBITOB: JAEHATypalusi OENKOB NpH HAarpeBaHWHM, LBETHBIE
peaxiuu OeIKoB.

BricokoMoIeKyIsIPHBIE COeIMHECHHS

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYIISIPHBIX COEIMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, CTENEHb MOJIMMEPU3ALNHU, CPEIHAA MOJEKyJspHas macca. OCHOBHBIE
METOJbl ~ CHHTE3a  BBICOKOMOJIEKYJISIDHBIX ~ COCOUHEHUH  —  [OJIUMEpU3alus |
MTOJINKOHJICHCALIHSL.

DKcIepuMEHTaIbHbIE METO/Ibl U3yUEeHHUS BEIIECTB M UX MPEBPALICHUN: 03HAKOMIICHHUE
¢ oOpa3uamu NPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC, KayqyKOB.

Me:xnpeaMeTHbIE CBS3H.



Peanuzanus MeXnpeAMETHBIX CBA3C€H NpU M3y4yEHUU OpraHuyecko xumuu B 10
KJIACCE OCYILIECTBIISIETCS YEPE3 UCIIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX NOHITHH,
TaK M IOHATUH, SIBJIAIOIIMUXCS CUCTEMHBIMU JUISL OTHENbHBIX IPEIMETOB ECTECTBEHHO-
Hay4yHOTO LMKJIA.

OOmire ecTecTBEHHO-HAYYHbIE MOHSATHS: SBJICHHUE, HAyYHBIH (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaJW3, CHUHTE3, KIacCH(UKauus, NEePHOIUYHOCTh, HAOIIOJCHUE, HW3MEpEHUeE,
AKCIEPUMEHT, MOJIETTUPOBAHUE.

®usnka: marepusi, 3HEpPIus, Macca, aToM, JJIEKTPOH, MOJEKYJa, SHEPreTU4YEeCKHi
YpOBEHb, BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NUECKUE BETUUHHBI
U €IMHULIBI UX U3MEPEHMUSL.

buonorus: knerka, opraau3m, ouocdepa, 0OMEH BEIIECTB B OpraHusMe, (pOTOCHHTE3,
OMOJIOTMYECKU aKTUBHbIE BellecTBa (OENKU, YIIIEBOIbI, )KUPHI, (PEPMEHTHI).

['eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE UCKOTIAEMbIE, TOTUINBO, PECYPCHI.

TexHonorus: mnumieBble NPOAYKTHI, OCHOBBI PALMOHAIBHOTO TMHTaHHUSA, MOIOIINE
CpEICTBa, JEKAapCTBEHHbIE U KOCMETUYECKHUE Ipernaparbl, MaTepuabl U3 MUCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XUMHHU

XuMu4yeckuil aneMeHT. AToM. Snpo aroma, HM30TONBL. DJIEKTPOHHAs 000JIOYKa.
DHepreTuyeckre ypPOBHH, MOAYPOBHH. ATOMHBIC opOuTamu, S-, P-, 0- DIEMEHTHI.
OcoOeHHOCTH pachpeesieHns 3JeKTPOHOB MO OpOMTalsIM B aTOMax AJIEMEHTOB MEPBBIX
YeThIPEX MEepUOA0B. DICKTPOHHAS KOHPUTypaIus aTOMOB.

ITepuonnueckuii 3akoH u Ilepuomuueckass cucrtemMa XuMHUYecKux siaeMeHToB [, U.
MenneneeBa. CBs3b MEPUOAUYECKOTO 3aKOHa M Ilepnogmyeckoil CUCTEMBl XUMHYECKUX
snemeHnToB JI. . MenzeneeBa ¢ COBpEMEHHOU TEOPUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOWCTB XMMHYECKHX JJIEMEHTOB U 00pa3yeMblX MMHU MPOCTBIX U CIOMXKHBIX
BEILIECTB I10 TpynaM U nepuojiaM. 3HaueHHUE NePUOANYECKOr0 3aKOHA B Pa3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMHYECKasi CBsI3b. BUIbI XMMUYECKOW CBA3M (KOBaJleHTHAas
HEMNoJIApHAas U MOJspHas, HOHHAs, MeTaJUInuecKas ). Mexanu3mbl 00pa3oBaHUs KOBAJICHTHON
XUMHYECKOM cBsi3u  (OOMEHHBI W  JIOHOPHO-aKUENTOpHBIM). Bomoponnas  cBs3b.
BanentHoctb. DnekTpooTpunareabHOCTh. CTeneHp okuciaeHus. IoHbl: KAaTHOHBI ¥ aHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJISPHOTO CTPOECHMS. 3aKOH IIOCTOSHCTBA
COCTaBa BEUIECTBA. [HWIbl KPUCTANIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT
THUITA KPUCTATUTUYECKOW PEIIETKHU.

[lonarue o mucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE pacTBOphL. MaccoBas
JI0JIsI BEILIECTBA B PACTBOPE.

Knaccudukanuss Heopranmdyeckux coeauHeHuil. HoMmeHkiaTypa HeOpraHM4eCcKHX
BEILIECTB. ['eHeTnyeckas CBA3b HEOPraHUYECKHX BEIIECTB, NPUHAMICKAIIUX K Pa3IuYHbIM
KJIacCaM.

Xumuyeckas peaknus. Knaccuduxanuss XuMUYecKUX peakiuii B HEOPraHUYECKOW U
OpPraHMYEeCKOW XUMHUH. 3aKOH COXPAHEHHS MacChl BEIIECTB, 3aKOH COXPAaHEHUs W
MpEBPAIIEHUS PHEPTUU MTPU XUMHUECKUX PEaKLUsX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3IUYHbIX (hakTopoB. OOpaTHMBbIE peakiuy.
Xumnueckoe paBHoBecHe. DaKTOPBI, BIUAIONIME HA COCTOSIHUE XMMHMUYECKOTO PaBHOBECHA.
[Tpunnun Jle larense.

DnexTponuTHueckas auccoruanus. CuibHble U caadble 21eKTpoauThl. Cpeaa BOIHBIX
pacTBOPOB BEIIECTB: KHUCIasA, HEUTpaIbHAas, IeJI0OUHAS.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKILIUH.

DKCneprUMeEHTaIbHbIE METObl U3YUYECHHS BEUIECTB U MX MPEBPAIICHUI: I€MOHCTpALIUS
tabnu «llepuoanueckas cucreMa xumudeckux snemeHToB [[. V. MenpaeneeBay, u3ydeHue



MoOJeNel KPUCTAIUITMYECKUX PEHETOK, HAONIOJCHWE W OMHMCAHHWE JEMOHCTPAIIMOHHBIX U
1ab0paTOPHBIX OMBITOB (Pa3lIoKEHHE MEPOKCHa BOJOPOAA B MPUCYTCTBUU KAaTalu3aTopa,
ONpe/ieJICHUE Cpellbl pPAacTBOPOB BEIIECTB C IOMOIIBID YHUBEPCAIHLHOTO WHIUKATOPA,
peakuu HOHHOTO OOMEHa), MPOBEICHUE MPAKTHUECKON paboThl «BiusHUE pa3IHuHBIX
(haKkTOPOB Ha CKOPOCTh XUMUYECKOU PEAKIIHI.

Pacuérnbie 3amaun.

Pacuérel mo ypaBHEHHUSIM XUMHUYECKHUX PEaKIUH, B TOM YUCIE TEPMOXHMMUUYECKHE
pacy€Thl, pacu€Thl C UCIOJIb30BAHUEM MOHSITHS «MAacCOBasi JA0JIsl BELIECTBAY.

Heoprannueckasi xumust

Hemerannel. [lonoxkenne wHemeramioB B Ilepuommueckoil cucreMe XUMHUYECKHX
anemeHToB J[. . MenzaeneeBa U 0COOEHHOCTH CTPOEHMsSI aTOMOB. PU3HMYECKHE CBOMCTBA
HEMETAJUIOB. AJIIJIOTpOIUsT HEMETAUIOB (Ha TpUMeEpe Kucjaopoaa, cepwl, (ochopa u
yIiIepo/ia).

XUMHUYECKHE CBOMCTBA BOXKHEHIINX HEMETAIOB (TaJIOTEHOB, Cepbl, a3oTa, docdopa,
yriepoja M KpeMHHS)) M HMX COCAMHEHUH (OKCHUIIOB, KHCIOPOJCOACPKAIIMX KHCIOT,
BOJIOPOJHBIX COCTMHEHUM ).

[IpumeHeHre BaKHENIINX HEMETAIIJIOB U UX COEAUHEHU.

Mertamnsl. [lonoxxernne MetaminoB B [lepuoanyueckoi cucTeMe XUMUYECKHUX dJIEMEHTOB
. . MengeneeBa. OCOOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX 000JOYEK aTOMOB METAJIJIOB.
Oobmue ¢usnyeckue coiicTBa MeTauioB. CIUlaBbl METaUIOB. DJEKTPOXUMHUYECKHN Pl
HaIpsHKEHUH METaJUIOB.

XUMHYECKHE CBOWCTBA BAXHEHUIINX METAUIOB (HATPHWM, Kalui, KaJbIMA, MarHHM,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

OO6mwme cnocoOsI Moy4eHus: MeTauioB. [I[puMeHeHrne MeTaioB B OBITY U TEXHHKE.

DKClepUMEHTAIbHBIE METOJbl H3YUEHHUs BEIIECTB M HUX IMpEeBpallleHuil: H3ydyeHHe
KOJUIEKIIMH «MeTasulbl U CIUIaBbl», 00pa3lioB HEMETAIJIOB, PEIICHHE AKCIEPUMEHTAIbHBIX
3ama4, HaOMIOJEHME W ONHUCaHHE JEMOHCTPALIMOHHBIX M  JaOOPAaTOPHBIX OTMBITOB
(B3auMoelicTBHE THUAPOKCHIA aTFOMUHHUS C PACTBOPAMU KHUCIIOT U IIeJouel, KaueCTBEHHbIE
peaxkuu Ha KaTHOHBI METAJLJIOB).

Pacuérnble 3agaun.

Pacuérbl Maccel BemecTBa UM 00bEMa ra3oB M0 M3BECTHOMY KOJIHUYECTBY BEILECTBA,
Macce Uik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEAKI[MHU BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIH OJTHO U3 BELIECTB UMEET IPUMECH.

XuMHUS U KU3Hb

Ponp xumum B oOecrmeuyeHWH DKOJIOTHYECKOM, DHEPreTHYCCKOM U  IHIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAuLUHBL. [IoHSATHE O Hay4YHBIX METOJax MO3HAHMS BEUIECTB U
XUMHYECKUX PEaKlnu.

[IpencraBnenuss o0 OOWMIMX HAYYHBIX NPUHLHUINAX MPOMBIIIICHHOTO TOTY4eHUs
BYKHEHIIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB M MaTepUAOB: BaXKHEHINNE CTPOUTENIbHbIE MaTepHAabI,
KOHCTPYKIIMOHHBIE MaTepuaibl, KPacku, CTEKJIO, KepaMUKa, MaTepHalbl IS AJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHU4YEeCKHE U MUHEPATIbHBIC yI0OpEHUS.

XuUMHS U 3J0pOBbE UEJOBEKA: MpaBUja MCIOJIb30BAaHUS JIEKAPCTBEHHBIX MPENapaTos,
MpaBuiia 6€30MacHOTO UCTIOIB30BAHUS MPENapaToB OLITOBON XMMHUU B TIOBCETHEBHOM JKU3HH.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arust MexXMIpeIMETHBIX CBsI3€H NPU U3YYEeHUH OOIIeH U HEOPTaHUYECKOW XUMUU
B 11 kmacce ocymecTBisieTcss 4epe3 HCIOJB30BaHUE KaK OOIIUX eCTECTBEHHO-HAayYHBIX
MOHATUWA, TaK M TOHATUN, SBIAIOMIMXCA CHUCTEMHBIMH [UIsl OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LUKIIA.

OO0mue ecTecTBEeHHO-HAYYHBIE TMOHATHSA: HAy4YHBIA (DakT, TUIOTE3a, 3aKOH, TEopHs,
aHalM3, CHUHTE3, Kilaccu(HKaiusi, TMEePUOJUYHOCTh, HAOMIOJCHHE, JKCIEPUMEHT,
MO/JIETMPOBAHUE, U3MEPEHUE, SBJICHHE.



®dusnka: MaTepusi, SJHEPrusi, Macca, aToM, 3JEKTPOH, TPOTOH, HEUTPOH, UOH, U30TOIL,
PaIM0aKTUBHOCTh, MOJICKYJIa, SHEPTETHYECKHUI YPOBEHB, BEIIECTBO, TEJIO, 00bEM, arperarHoe
COCTOSTHUE BEIIECTBA, (GU3NICCKUE BEIMYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTb.

buonorusi: kieTka, opraHm3M, 3KocucTema, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpPraHU3Me.

I'eorpadusi: MuHEpaITBI, TOPHBIC TTOPO/IBI, TTOJIC3HBIE HCKOTIAEMEBIE, TOTUIUBO, PECYPCHI.

TexHonmorusi:  XMMHYECKass  MPOMBIIUIEHHOCTh,  METAJUIyprus,  MPOU3BOJICTBO

CTPOUTECIIBHBIX MaTcpuraiosB, CEIILCKOXO3SMCTBEHHOC IMpOn3BOACTBO, nuuicBas
IMPOMBIIIJICHHOCTD, Q)apMaHCBTI/ILIeCKaH IMPOMBINIJICHHOCTb, MPOU3BOJACTBO KOCMETHYCCKUX
Impemnaparos, IMpoOU3BOACTBO KOHCTPYKIMOHHBIX MaTrcpuraioB, QJICKTPOHHAaA

MMPOMBIIIJIICHHOCTb, HAHOTCXHOJIOT'UH.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMEBI 110 XMMHUUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJbTaTaM OCBOCHHS OOyYarOIIMMUCS
mporpaMM  cpefaHero  oOmiero  o0pa3oBaHus  (JTUYHOCTHBIM, METaNpeIMETHBIM U
npeaAMEeTHBIM). HaydHO-MeTomu4ecKkoit OCHOBOM TSl pa3paboTKH TUIAHUPYEMBIX PE3YJIbTATOB
OCBOEHHSI TIPOTPaMM CpeAHero oOImiero oOpa3oBaHUsl SBISETCS CHCTEMHO-ACSTEIIBHOCTHBIN
MTOJTXOT.

B cootBeTcTBUU C CUCTCMHO-JACATCIIBHOCTHBIM IMOAXOJ0M B CTPYKTYPEC JTUYHOCTHBIX
pe3yNbTaTOB OCBOCHMS MpenMera «XHUMHS» Ha ypOBHE cpeAHero oOmiero oOpazoBaHUs
BbIJICJICHBI CIIEYIOIIHNE COCTABIISIIONINE:

0CO3HaHUE 00YJAIONTUMHUCS POCCHICKON IPakKIaHCKOW UACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIPEIETICHHIO;

HaJIM4ue MOTUBALIUU K 00Yy4EHHUIO;

L[eJICHANIPaBJICHHOE PAa3BUTHUE BHYTPEHHHX YOEXKICHUH JUYHOCTH HA OCHOBE
KITFOYEBBIX [IEHHOCTEH M HCTOPUYECKUX TPAIUIUil 0a30BOM HAYKU XHUMHH,

TOTOBHOCTb M CLIOCOOHOCTH 00YYaIOUINXCSl PYKOBOJICTBOBATHCS B CBOCH /EATEIHHOCTH
LIEHHOCTHO-CMBICJIIOBBIMH YCTAaHOBKAMHM, MPUCYIIMMHU IEJIOCTHON CHUCTEME XHMHYECKOTO
o0paszoBaHUs;

HaJIM4Yue MPaBOCO3HAHMS SKOJIOTMUYECKON KYIbTYpbl U CIIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH KU3HEHHBIE IJIAHBL.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHHS MpeiaMera «XHUMHsD AOCTUTAIOTCS B €IWHCTBE
y4eOHOM W BOCHHUTATEIbHOW JESITENbHOCTH B COOTBETCTBUUM C TyMaHUCTUYECKHMH,
COLIMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HJeallaMUd POCCHUHCKOTO
IpaXIaHCKOTO OOIIecTBa, MPUHATHIMH B OOIECTBE HOPMAaMHU M TpaBHIAMU MOBEACHUS,
CHOCOOCTBYIOUIMMHU  TIpOIECCaM  CaMOIIO3HAHMS, CaMOpa3BUTUS W HPABCTBEHHOIO
CTaHOBIICHUS JIMYHOCTU O0yYAIOIINXCS.

JInaHOCTHBIE pe3yabTaThl OCBOCHUS npeameTa «XUMHUDY OTpaXaroT
c(hOpMUPOBAHHOCTH OMBITA TO3HABATEILHOM M MPAKTUYECKOW AESITETbHOCTH 00YJaroIInuXCs
M0 peanu3aliy NPUHATHIX B 00IeCTBE IIEHHOCTEH, B TOM YKCJIE B YACTH:

1) rpa’aaHCcKOro BOCIMTAHMS .

OCO3HAHHS OOYYarOIIMMHKCS CBOMX KOHCTUTYIIMOHHBIX TIpaB U O0O0s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPSIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMax M MPAaBWIAX MEXKJIMYHOCTHBIX OTHOIIEHHWHA B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH TMIPU CO3AaHUU YUeOHBIX
MPOEKTOB, PEIICHWH Y4eOHBIX U TO3HABATENBHBIX 3aja4d, BBINOJHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;



CIIOCOOHOCTH TIOHMMAaTh M MPUHUMATh MOTHUBBI, HAMEPECHHS, JIOTUKY W apryMEHTHI
JPYTUX TMPU aHAIKU3E PA3IMYHBIX BUIOB YUeOHOU eI TELHOCTH,

2) NaTPMOTHYECKOTO BOCIIMTAHMS !

[IEHHOCTHOTO OTHOIICHUS K UCTOPUYECKOMY W HAYYHOMY HACIICJHIO OTCYECTBECHHOU
XUMHH;

YBXKEHHS K IMPOIECCY TBOPYECTBA B OOJIACTU TCOPUH M MPAKTUYCCKOTO TMPHUMCHCHHS
XHMHH, OCO3HAHUS TOTO, YTO JOCTH)KCHUS HAYKU €CTh PE3YJIbTAT JUTUTEIBHBIX HAOIIOICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX TTOMCKOB, IOCTOSIHHOTO TPY/Ja YYEHBIX U TPAKTHKOB;

WHTEpeca W II03HABATEIBHBIX MOTHBOB B TIOJIyYCHHUH M TOCIEAYIOIICM aHaIn3e
WH(OPMALIUHN O MEePEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUSCTBEHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO IMOBECHHUS,

CIIOCOOHOCTH OIICHWBATh CHTYAllMH, CBS3aHHBIC C XUMHUYCCKHUMH SIBICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICHh HAa MOPAJIbHO-HPABCTBCHHBIE HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJCHHWE WM IMOCTYNKH CBOHMX TOBAPHUIICH C MO3HIIAN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TTOCTYIIKOB;

4) popMupOBaHUS KYJIbTYPbI 310POBbS:

MMOHUMAaHMs LIEHHOCTEW 3/0poBOro M 0e30macHOro oOpasza >KM3HU, HEOOXOJIMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3MYECKOMY U TICHXUYECKOMY 37I0POBBIO;

cOOJTI0/IEHUST TIPABIJI OE301TaCHOTO OOpaIeHusI C BEIIECTBAMH B OBITY, TTOBCETHEBHOM
KU3HU U B TPYJIOBOH JICATSIIHHOCTH,

MOHUMAaHKS T[CHHOCTH MPaBWJI HHIWBUIYATBHOTO M KOJUICKTHBHOTO O€301acHOTo
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIKX 30POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHUSA MOCIEACTBUIM U HEMPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHHS alKOToJs,
HapKOTUKOB, KypeHHUSI);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIIENOBATEIbCKONW JIEATEIbHOCTH,
OOLIECTBEHHO MOJIE3HO, TBOPUECKOI U IPYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B pPEIICHUHM MPaKTUYECKUX 3a7ad COLUaIbHOU
HaIpPaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3yUYEHHIO MpodecCcHii pa3iuyHOro poja, B TOM YHCIIe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaXKEHHUS K TPYY, JIOAAM TPYyJa U pe3ylibTaTaM TPYI0BOl IS TEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIMBUIAYAIbHOW TPAeKTOPUHM OOpa30BaHUA,
Oyaymeil mnpodeccun U peanu3alud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C  Y4&TOM
JTUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMUU, UHTEPECOB U MOTpeOHOCTEN 00IIECTBA;

6) 3K0JI0rM4eCKOr0 BOCIIUTAHUS:

9KOJIOTHYECKH  II€IeCOOOPa3HOr0  OTHOIICHHUS K MPUPOJE, KaK HMCTOYHHUKY
CYIIECTBOBaHUS KU3HU Ha 3eMII€;

MOHUMAaHHUS  TJI00ANbHOTO  XapakTepa  HSKOJOTMYECKUX  mpolsieM,  BIUSHUS
HSKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MIPUPOTHOM U COLIMATBHOU CPEeIbl;

OCO3HAHUS HEOOXOJUMOCTH WCIONIB30BaHUS JOCTHIKCHHH XUMHUH [ pelieHUs
BOIPOCOB PAIMOHATILHOTO MPHPOAONOIB30BAHUS;

AKTUBHOTO HETIPUATHS JEHCTBHIA, MPUHOCIIINX BPel OKPYXKAIOIIeH TpUpoaHOH cpere,
YMEHHUS MIPOTHO3HPOBATH HEOMaronpusITHHIE IKOJIOTHYECKHE MOCTIEACTBHS
MpeaNpPUHIMAEMbIX JEHCTBUI U TPeI0TBpaIaTh UX;

HaJIW4YUsl Pa3BUTOTO SKOJOTHUYECKOTO MBIIIJICHHS, dKOJIOTUYECKOW KYIbTYpHI, OMBITA
JEeSITeNFHOCTH  OKOJOTHMYECKOW HAMpaBICHHOCTH, YMEHHUS PYKOBOICTBOBAThCS HWMH B
MO3HABATEIHbHON, KOMMYHHKATUBHOW M COLIMATBHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHUS
AKTUBHO MPOTHBOCTOSTH UJICOJIOTUU XeMO(hoOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:



c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOLLIECTBEHHON MTPaKTUKU;

MOHUMaHUS CIeNU(PUKH XUMHM KaK HAyKd, OCO3HaHUS e€ poiu B (HOPMHPOBAHUU
palMOHAJIBbHOTO HAYYHOTO MBILUIEHMS, CO3JaHUM IIEJIOCTHOIO IIPEJICTaBICHUS 00
OKPYXKAIOIlEM MHUpE KakK O €IMHCTBE IPUPOABI M 4YEJIOBEKa, B IMO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEHN U pPelIeHnH IpoOIeM COXpaHEHUs! IPUPOIHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOON 3HAYMMOCTH XUMHUHM JUIl COBPEMEHHOW LUBUIM3ALUU: B €€
I'YMaHUCTHYECKOW HANPaBICHHOCTH U Ba)KHOM pOJIM B CO3JAaHHUU HOBOH 0a3bl MaTepuaibHON
KYJIbTYpbl, DELIEHUU TJ0OANbHBIX MPOOJIEM YCTONYMBOIO pa3BUTUS YEJIOBEYECTBA —
CBIPBEBOM, DJHEPreTUYECKOH, IHINEBOM ¥ OSKOJOTHYECKOH O€30MacHOCTH, B Pa3BUTHH
MEJUIMHBI, 00ECIIEUEHUHN YCIOBUM YCIIEIIHOTO TPyAa M 3KOJOTMYECKH KOM(POPTHON KU3HU
Ka)KJOTO WieHa 00IIeCTBa;

€CTECTBEHHO-HAyYHOM TPAaMOTHOCTH: NOHHMAaHMS CYIIHOCTH METOJOB IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh MOJIy4aeMble 3HAHUS
JUIs aHanu3a M OOBSCHEHUS SIBICHUN OKpPYKAIOIIEro MHUPA U MPOUCXOAAIIUX B HEM
W3MEHEHUH, yMEHHusl JenaTh OOOCHOBAaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAay4yHBIX ()aKTOB U
HMMEIOLIUXCS JAaHHBIX C LENbI0 TOJYYEHUsI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSITEIbHO HCIOJb30BaTh XWMUYECKUE 3HAHUS JJIS PELICHUS
po0JieM B peasIbHbIX )KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIBCKON JEATEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMpPEephIBHOMY 00pa3oBaHUIO M CaMOOOpa30BaHUIO, K
aKTUBHOMY TIIOJYYEHHMIO HOBBIX 3HAaHMM IO XUMUU B COOTBETCTBUM C IKU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pPa3IHYHBIX cdepax mpodecCHoOHATHHOM
NESATENbHOCTH.

METANPEIAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIE PE3YNIBTaThl OCBOCHHS Y4eOHOTO TpeaMera «XHMHUs» Ha ypOBHE
cpemHero o0miero 0opa3oBaHus BKIIIOYAIOT:

3HAYMMBIC 11 (OPMUPOBAHUS MHPOBO33PECHHS O0YUAIOITUXCS MEXKIUCITUTIIIHHAPHBIC
(MexXTpeMeTHbIE) OOIIeHAyYHbIC TOHSTHS, OTPAKAIOIIUE IEJIOCTHOCTh HAYYHOH KapTHHBI
MHpa U CeU(PUKY METOJOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus,
BEILIECTBO, SHEPTHsl, SBJICHHUE, MPOIECC, CHUCTEMa, HAay4HbId (aKT, MPUHIMUI, THIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, UCCIIEIOBaHNE, HAOIIOJCHUE, N3MEPEHNE, SKCIICPUMEHT U
Apyrue);

YHUBEpPCAJIbHBIC  y4cOHbIC  JelcTBUS  (TO3HABATENbHBIC, KOMMYHHUKATHBHBIC,
perynartuBHble), obecneunBaromue (opmupoBaHue (QYHKIIMOHAIBHON TIPaMOTHOCTH U
COLIMANIFHOM KOMIIETEHIINH 00y4JaroluXcs;

CHOCOOHOCTh  OOYYalOLIUXCS HUCHOJB30BAaTh OCBOCHHBIE  MEXIAUCHUILIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS U yHUBEpCAIIbHbIE y4yeOHbIE NIEHCTBUS B IO3HABATEIBHON U
COITMATbHOM MTPAKTHUKE.

MertanpeaMeTHble pe3ylbTaThl OTPAXKAIOT OBIIAJCHHWE YHUBEPCAIBHBIMHU YYEOHBIMU
MO03HABATEIHHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JIEHCTBUSMU.

OBi1ajeHHe YHHBEPCATbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO (OPMYIHPOBATh M AKTYalIM3UPOBATH MPOOIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEIeNATh LN JAEATEeIbHOCTH, 3a]aBasi MmapameTpbl U KPUTEPUU UX JOCTIKEHUS,
COOTHOCHTH Pe3yIbTaThl AEITEILHOCTHU C TIOCTABJICHHBIMU IIENISIMU;

WCIIOJIb30BaTh TIPU OCBOCHUU 3HAHUUN MPUEMBI JJOTHYECKOTO MBIIUICHUS — BBIJIEISTH
XapakTepHble TPU3HAKK TIOHSITHA ¥ YCTaHABJIMBATh WX B3aMMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE TIOHSITHS I 00BSICHEHUS OTJENIbHBIX (DAKTOB U SBJICHHUIA,



BBIOMpAaTh OCHOBAHMSA M KPUTEPUHU JUI KJIACCH(UKALMK BEIIECTB M XUMHUYECKHX
peaKuuii;

yCTaHaBJIMBATh MPUYUHHO-CIIEJICTBEHHBIC CBS3U MEXIY U3y4aeMbIMHU SIBJICHUSMU;

CTPOHTH JIOTHYECKHE PACCYXJCHHs (MHIYKTUBHBIC, ICIyKTUBHBIC, IO AaHAJOTHH),
BBISBJIATE ~ 3aKOHOMEPHOCTH W TNPOTHUBOPEYMS B  PAacCMAaTPHBAEMbIX  SIBJICHUSX,
(bopMyTHpOBaTh BBIBOBI M 3aKIIFOUCHHUS;

MPUMEHSATH B TMPOLECCE IMO3HAHMSA, HCIOJIb3YeMble B XUMHH CHMBOJIMYECKHE
(3HaKOBBIE) MOJENH, MPEeOoOPa30BHIBATh MOJECIBHBIC IMPEICTABICHUS — XUMHUYECKUH 3HAK
(cuMBoOINI) DBJeMeHTa, XUMHYecKas (opMmyrna, ypaBHEHHE XHMHUYECKOW pEaKUUu — IpH
pemeHnr y4eOHBIX MO3HABATENBHBIX W TPAKTHUECKUX 3a/a4, NPUMEHSTH Ha3BaHHBIC
MO/ICJIbHBIE MPEJICTABIICHUS IS BBISIBJICHUS XapaKTEPHBIX MTPU3HAKOB N3y4aeMbIX BEIIECTB U
XUMHYECKUX PEAKIIUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIAJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BEUIECTB U XUMHUYECKUX PEAKIIHIA;

dbopMynmHupoBaTh TETd W 337a4d WCCIIEAOBAHHS, WCIIOJB30BaTh MOCTABJICHHBIE |
CaMOCTOSITENIbHO C(OPMYITMPOBAHHBIE BOIPOCH B KAaueCTBE HWHCTPYMEHTA IIO3HAHUS W
OCHOBBI [UII (OPMHUPOBAHUS THIIOTE3bl TI0 TPOBEPKE NPABMIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHUH;

BJIQJIETh HaBBIKAMH CaMOCTOSTEIBHOTO TUTAHUPOBAHHS W TPOBEICHHUS YYCHHYECKHX
OKCTIEPUMEHTOB,  COBEPIICHCTBOBATH yYMEHHUS  HaOMIOJaTh 3a  XOJOM  Ipolecca,
CaMOCTOSITEJIBHO TPOTHO3UPOBATh €0 pPe3ysbTaT, (OopMyIHpoBaTh 0OOOLIEHUS U BBIBOJIBI
OTHOCHTEIIFHO JIOCTOBEPHOCTH pE3YIhTaTOB WCCIEIOBAHUS, COCTABIATH OOOCHOBAHHBIN
OTU€T O MpoJeNaHHOH paboTe;

MpUOOpETaTh OMBIT YYCHHUYECKOW HCCIIeNOBATEILCKOM M MPOEKTHOW JEATEIHHOCTH,
MPOSIBJIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IOHMCKY METOJIOB pPELIEHUS
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHBIX METOJIOB MMO3HAHMUSL.

3) pabora ¢ undopmanmeii:

OpUEHTUPOBAThCSA B PA3IUYHBIX HMCTOYHMKAX HWHGOpMalUU (HAy4yHO-MOMyJspHas
TuTepaTypa XUMHUYECKOTO COJEpXaHHs, CIOpaBOuYHble MocoOus, pecypchl HHTepHeTa),
aHAJIM3UPOBaTh MHGOPMAIMIO PA3IUYHBIX BHJIOB U (OPM NPEICTABICHUSA, KPUTUUECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMIPOTHUBOPEUUBOCTH;

(dhopMynupoBaTh 3aMpochl U MPUMEHSTh Pa3IMYHbIE METOJbl IPHU TOUCKE U 0TOOpe
uHpopMalny, HeOOXOAUMOM /JIsl BBIMIOTHEHHsI YU€OHBIX 3a/1a4 ONpeAeaEHHOrO TUTIA;

MPUOOPETATh OMBIT UCHOJIB30BaHUs UHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIMA
U Pa3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BBIOMpaTh ONTUMAalbHYIO (opMmy TmpencTaBieHus HHPOpMaLUU
(cxembl, rpaduky, TUArpaMmbl, TAOIUIIBI, PUCYHKHU U IPYTHE);

WCII0JIb30BAaTh HAYYHBIM S3bIK B KAauecTBE CpEICTBA MpU paboTe ¢ XUMHYECKOH
uHpopmaluen: MPUMEHSATh MEXIpeaAMeTHble ((PH3ndYeckrue W MaTeMaTU4ecKhe) 3HaKu U
CUMBOJIBI, POpMyIbI, a00peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CHMBOJIMUECKUE CPEJCTBA HATTISIAHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU AeliCTBUSIMU:

3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl B XOJ€ Juajiora W/Win
JMCKYCCUM, BBICKa3bIBaTh UJAEH, (OPMyIHpOBaTh CBOU MPEATOKEHHUS OTHOCUTEIHHO
BBITIOJTHEHUS NPEATIOAKEHHOM 3a1auu;

BBICTYIIATh C MPE3CHTALUEH pe3yIbTaTOB M03HABATENbHOM JIEATETbHOCTH, MOTYYEHHBIX
CaMOCTOSITEJIbBHO HJIM COBMECTHO CO CBEPCTHHKAMU MIPU BBIMOJHEHHUM XHUMHYECKOTO
HKCIIEPUMEHTA, MPAKTUUECKON paboThl MO HUCCIETOBAaHMIO CBOMCTB M3yyaeMbIX BEIECTB,
peanu3anyu yueOHOro mpoekTa U (GOopMyIUpOBaTh BBIBOBI M0 PE3yJbTaTaM MPOBEIEHHBIX
HCCIIEIOBAaHUI ITyTEM COTJIAaCOBaHUS MO3UIMIA B X0/1€ 0OCYX/IeHHsI U 0OMEHa MHEHUSIMH.

OBiaieHMe YHUBEPCATbHBIMU PeryJsiTHBHBIMH e CTBUAMU:

CaMOCTOSITENILHO IJIAHUPOBATh U OCYIIECTBIIATH CBOIO IO3HABATENIBHYIO JIESTEIHHOCTD,
omnpenenss e€ 1elu U 3a/1a4d, KOHTPOJIUPOBATh U MO0 Mepe HEOOXOIUMOCTH KOPPEKTUPOBAThH



[peUIaraeMblii aITOPUTM ACUCTBUH MPH BBHIIOJHEHUH YU€OHBIX U HCCIEI0BATEIbCKHX 3a/1a4,
BbIOMpaTh Hanbosee 3PGEKTUBHBIN CIIOCOO UX PEIICHUs ¢ YI4ETOM MOTyUEHHsI HOBBIX 3HAHUN
0 BEIIECTBAX U XUMUYECKUX PEAKLIUSAX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHalu3a H
CaMOOIICHKH.

NPEAMETHBIE PE3YJIbTATHBI
10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHuyeckas XUuMHUsD OTPaXKaroT:

C(OPMHUPOBAHHOCTh TIPE/ICTABICHUN O XWMHUYECKOH COCTaBJISIOMIEH €CTeCTBEHHO-
HAayYHOW KapTHHBI MUpPA, POJIM XMMHU B IO3HAHUU SIBICHUH TPUPOJILI, B (GOPMUPOBAHUU
MBIIIUICHUSI U KYJIbTYPhl JIUYHOCTH, €€ (DYHKIIMOHATHLHOW TPaMOTHOCTH, HEOOXOAMMOM st
pelieHus MPaKTUYECKUX 3a/lad M HIKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHON CpELE;

BJIAJICHUE CUCTEMOM XMMHUYECKHMX 3HAHHUM, KOTOpas BKIKYAET: OCHOBOIIOJIATAIOIINE
MOHATHS (XMMHUYECKHMH 3JEMEHT, aToM, JJIEKTpOHHas o000JI04Ka aToMa, MOJeKyJa,
BAJIGHTHOCTh, DJIEKTPOOTPHUIATEIHLHOCTh, XUMHUYECKasl CBSI3b, CTPYKTypHas Qopmyia
(pa3BépHyTass M COKpaméHHasI), MOJIb, MOJISIPHAsl Macca, MOJIPHBIM O0BEM, YIIIepOIHBIN
cKeneT, (PyHKIHMOHAIbHAS TPYIMa, PajuKall, U30MEPHsS, U30MEpbl, TOMOJIOTHYECKUN P/,
TOMOJIOTH, YIJI€BOJAOPOABI, KHCIOPOJ U a30TCOAEpKAIINE COCTNHEHUs, MOHOMED, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIUHEHHS); TEOPHH W 3aKOHBI (Teopus
CTpOEHHUsl opraHmdeckux BemiecTB A. M. ByriepoBa, 3ak0OH COXpaHEHHsI MacChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK XUMHUU;, MHUPOBO33PEHUECCKUE 3HAHUS, JICKAIIHUE B
OCHOBE TIOHMMaHUsl IPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PaKTOIOTHYECKHE
CBEICHUSI O CBOMCTBAX, COCTaBe, MOJYYEHUU M OE30MaCHOM HCIIOJIb30BAHUU Ba)KHEMIIUX
OpraHMYECKUX BEIIECTB B OBbITY U MPAKTHUUECKOMN JEATEIbHOCTH YEJIOBEKa;

chOpPMUPOBAHHOCT, ~ YMEHUM  BBISABIATH  XapakTEpHbIE MNPHU3HAKKM  MOHSITHUH,
YCTaHaBIMBATh UX B3aMMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIIUE MOHATHS IIPH ONMHCAHUHN
COCTaBa, CTPOCHMS U MPEBPALLCHUN OPraHUYECKUX COEIMHEHHIA;

chOpMUPOBAHHOCTh YMEHHUI UCHOIB30BATh XUMUYECKYIO CUMBOJIUKY ISl COCTABIICHUS
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpalI€HHON) (GOpMYIT OpPraHHMYECKUX
BEIIECTB W YyPAaBHEHUN XUMHUYECKUX pPEAKUUH, M3rOTABIMBATh MOJEINU  MOJIEKYI
OPraHMYECKUX BEIIECTB I WUIIOCTPAUMU HMX XUMHYECKOTO M IPOCTPAHCTBEHHOTO
CTPOCHHS;

chOpMUPOBAHHOCTh ~ YMEHHIl  YCTaHaBIMBATh  NPUHAAJICKHOCTh  HM3YyYEHHBIX
OpraHMYECKUX BEIIECTB IO WX COCTaBY U CTPOCHHUIO K OMpeIeNEHHOMY KIaccy/Trpyrie
COEIMHEHU I (YyrneBoaopo/sl, KHUCIIOPOJ u a30TcoIepKallue COEJIMHEHUS,
BBHICOKOMOJICKYJISIPHBIE ~ COCIAMHEHHMsI), JaBaTb MM Ha3BaHUS [0 CHCTEMaTHYeCKOH
nomenkinarype (IUPAC), a Takke MpUBOJAUTH TPHUBHAJIBHBIE HAa3BaHUS OTIEIbHBIX
OpraHMYECKUX BEUIECTB (ITHJICH, MIPOMUIICH, alleTUIICH, STUJICHIJINKOIb, TJIULIEPHH, (EHO,
dbopmanpaeruy, aneraibAeTHi, MYypaBbHHAs KUCJIOTA, YKCYCHas KHUCJIOTa, OJIEMHOBAs
KHCIIOTa, CTEApUHOBAS KUCIIOTA, TIII0K03a, PPYKTO3a, Kpaxmall, IEeJITI0I03a, TJIUIUH);

c(hOpPMUPOBAHHOCTh YMEHUSI OMPENENATh BUABI XUMUYECKON CBS3M B OPraHMYECKUX
coeMHEeHUsX (OIMHAPHBIE U KPATHBIE);

chOpMUPOBAHHOCTh YMEHHS TIPUMEHSATH MOJIOKEHUSI TEOPUU CTPOCHUSI OPTaHMUYECKHUX
BemecTB A. M. bytiepoBa st 00bsICHEHHs 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHHUS MacChl BELIECTB;

chOpMUPOBAHHOCTh YMEHUH XapaKTepu3OBaTh COCTaB, CTPOCHHE, (UBHYECKUE U
XUMUYECKUE CBOWCTBA THUIHWYHBIX MPEJICTABUTENICH pPa3MUYHBIX KJIACCOB OPraHUYECKUX
BEIIECTB (METaH, 3TaH, JTHIEH, MPOIUJIeH, aleTwuieH, OyramueH-1,3, MetunOyraauen-1,3,
OEH30J1, METaHOJI, 3TAHOJI, TUJICHIJINKOIb, TIHIEPUH, (DEHOJI, arleTaabAeTu ], MypaBbUHAS U
YKCYCHasi KHUCIOTBI, TIJIIOKO3a, Kpaxmal, LeJUI0JIo3a, AaMUHOYKCYCHAas  KHCIIOTa),



WUIIOCTPUPOBATh TE€HETUYECKYIO CBSI3b MEXJYy HHMMH YpPaBHEHUSMU COOTBETCTBYIOLIUX
XMMUYECKUX PEAKIHi ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaThb HWCTOYHHMKH YIIIEBOJOPOJHOTO CHIPBS
(HedTh, MPUPOIHBINA Ta3, Yroyb), CIOCOOBI MX MEepepadoTKH M MPAKTUYECKOE MPUMEHEHHE
MIPOIYKTOB MepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHUN TMPOBOAWUTH BBIYHCICHHUS MO0 XUMUYECKAM YpPaBHEHHSIM
(maccbl, 00bEMA, KOJIMYECTBA MCXOJAHOIO BELIECTBA WM MPOAYKTA PEAKIIMH MO MU3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOHBIX BEIIECTB MITH IMPOIYKTOB PEaKIIIH);

c(OPMHUPOBAHHOCTh YMEHUH BJIAJNETh CUCTEMOW 3HAHWH OO0 OCHOBHBIX METOJAax
HAay4yHOTO TIO3HAHUS, HUCHOJb3YEMbIX B XUMHUHM MPU H3YYEHUU BEIIECTB U XUMHUYECKUX
SABJICHUN (HaONIO/leHUe, W3MEpEHUe, OHKCIEPUMEHT, MOJEIMPOBAHNE), HCIOJIb30BaTh
CHUCTEMHbIE XUMHUYECKHE 3HAHUSA JIs TPUHATUS PEHIEHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIUsIX, CBA3aHHBIX C BEILIECTBAMH U UX MPUMEHEHHEM;

c(hopMUPOBAaHHOCTh YMEHHI COOIIOATh MPaBHIIa TIOJIb30BAHUS XUMHUECKOW MOCYI0#
u J1abopaTOpHBIM OOOpyIOBaHUEM, a TaKXke IpaBWia OOpalleHus C BelIeCTBaMU B
COOTBETCTBUU C UHCTPYKLHUSMU IO BBHIOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OTIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUU IJIAHUPOBATH U BBINOJHATH XUMHYECKUH SKCIIEPUMEHT
(mpeBpalieHus: OpraHMYeCKUX BEIIECTB IPHU HarpeBaHUM, MOJIyY€HUE JTUJICHA U H3YydeHUue
€ro CBOWCTB, KaUECTBEHHbBIE PEAKIMU OPraHMYEeCKUX BEIECTB, JI€HATypauus OelKOB IMpH
HarpeBaHWU, LIBETHbIE peakuuu OeJIKOB) B COOTBETCTBUM C TpPaBUJIAMH TEXHHUKHU
0€30MacHOCTH TpU OOpalieHMH C BellecTBaMM M J1a0OpaTOpHBIM 00OpYyIOBaHHUEM,
MPEJICTaBIATh Pe3yabTaThl XUMHUYECKOTO OJKCHEpUMEHTa B (opMe 3amucu ypaBHEHUM
COOTBETCTBYIOIINX peakiuii U GOpMyIHUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTAaTOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHUECKH aHAIM3UPOBATh XMMHUUECKYI0 HHPOPMAIHIO,
MOJIy4aeMyl0 U3 pa3HbIX HCTOYHHMKOB (cpeicTBa MaccoBoil uHpopMmanuu, HHTepHeT u
JPYTHX);

c(hOpMHUPOBAHHOCTh YMEHHUH COOIIOIATh TPAaBWIIA SKOJOTHUYECKH IEJIeCO00pa3HOTO
MOBEACHUS B OBITY M TPYAOBOW JAEATEIBHOCTU B LIEISAX COXPAaHEHHUS CBOETO 3/I0POBbI U
OKpY)Kalolled MpPUPOJHOM Cpelbl, OCO3HaBaThb OMACHOCTb BO3JCHCTBUSI Ha IKUBbBIC
OpraHu3Mbl OINpEAEIEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMas cMmbicha mnokasarens [1/IK,
MOSICHATH HA TpUMepax CHocoObl YMEHBIIEHHUS | TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YeIIOBEKa;

Ui OOyYarOMINXCs C OTPAaHMUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbsI: YMEHUE MIPUMEHSAITH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKHUX SBJICHUII;

JUIA CIIeNBIX W CHA0OBUIAMIMX OOy4YalolIUMXCA: YMEHHUE HCIIOJIb30BaTh peibedpHO-
TOYEYHYIO cucTeMy o6o3HaueHwmit JI. bpaiins s 3anucu xumudeckux Gopmy.

11 KJIACC

[IpenmeTrHbie pe3ynpTaThl OCBOGHHS Kypca «OOmas u HeOpraHuyeckass XUMHUSD»
OTpakaroT:

c(hOPMHUPOBAHHOCTh MPEJCTABICHUN: O XUMHUYECKON COCTaBJISIONIEH €CTeCTBEHHO-
HAayYHOW KapTUHBI MUPA, POJIM XMMHUU B MO3HAHUU SIBICHUI NpPUPOJIbI, B (OPMUPOBAHUU
MBIIIJIEHUS. U KYJIbTYpPBl JUYHOCTH, €€ (PYHKIMOHAIBHON TPpaMOTHOCTH, HEOOXOAUMOM st
pelIeHns TMPaKTUYECKHX 3a7ad U DKOJOTHYECKM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
37I0pPOBBIO U IIPUPOJHOM CPEE;

BJIAJICHUE CUCTEMOM XMMHMYECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJIATAIOIIUE
MOHATHS (XUMHUYECKHIA 3JIEMEHT, aToM, M30TOM, S-, P-, O- 3JeKTpOHHBIC OPOUTATH aTOMOB,
WOH, MOJIEKYJa, MOJb, MOJISIPHBIN 00BEM, BaJI€HTHOCTH, dJEKTPOOTPUIIATEILHOCTD, CTEIIEHb
OKHUCJICHHS, XUMUYecKass CBs3b (KOBaJEHTHAs, HOHHAs, METaJUIM4YecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKass PEMETKA, TUIBI XMMHWYECKUX PpEAKLUUM, PacTBOp, DJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, JIEKTPOJIUTHUYECKAS JUCCOLUALMS, OKUCIUTEND, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM  peakluuH, XUMUYECKOE pPaBHOBECHE); TEOPUHU U  3aKOHBI  (Teopust
ANEKTPOJIUTUYECKON Jauccouanuu, nepuoaudeckuii 3axkoH JI. WM. Menneneesa, 3akoH



COXpaHEHHUsI MACChl BEIIECTB, 3aKOH COXPAHECHHS U MPEBPAIICHUS SHEPTUU MPU XUMHUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3BIK XMMHH, MHUPOBO33PEHUYECKHE 3HAHMS,
JIeXKAIIMe B OCHOBE TNOHUMAHHUS NPUYUHHOCTH W CHUCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(aKTOJIOrMUeCKue CBEACHUS O CBOMCTBAaX, COCTaBe, TMOJY4YCHHUH H  OE30MaCHOM
WCIOJIb30BAHUM  BAKHEUIIMX HEOPraHWMYECKUX BEIMECTB B OBITY W MPaKTHYECKOM
JESITEIbHOCTH YEJIOBEKA;

chOPMHPOBAHHOCTh ~ YMEHUH  BBIABIATH  XapaKTEpHbIE NPHU3HAKKA  TOHSTHH,
yCTaHABIUBATh UX B3aHMMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIOIINE MOHATUS TIPU OMHCAHUHN
HEOPraHUYECKHUX BEIECTB U UX MPEBPAILICHUI;

c(hOPMHUPOBAHHOCTh YMEHUH UCTOJIB30BATh XUMHUUYCCKYIO CHMBOJIUKY ISl COCTABIICHHS
(dbopMysT BEIIECTB W YPABHCHHA XHMHUYCCKUX PEAKIUH, CHCTEMATHYCCKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHaibHbIC Ha3BaHUS OTICIBHBIX HEOPraHMUYECKHX BeHIeCTB (YrapHbId ras,
YTJIEKHUCIIBIN Ta3, aMMHUaK, TaméHas U3BECTh, HEral¢Has U3BeCThb, MUThEBAsT COJA, MUPUT U
IpyrHe);

c(hOpMUPOBAHHOCTh YMEHHUH OMNpPEACNATh BaJIEHTHOCTh M CTEMEHb OKHUCICHUS
XUMUYECKUX JJIEMEHTOB B COCIUHEHHUAX pPA3JIUYHOTO COCTaBa, BUJ XUMHYECKOW CBS3H
(koBaJsIeHTHAs, MOHHAS, METAJUTMYECKAsl, BOJOPOIHAS) B COCTUHEHHSX, TUTT KPUCTALITUIECKOMN
pemETKN KOHKPETHOTO BeIIecTBa (aTOMHAasl, MOJICKYJSIpHAs, WOHHAs, METaJUTMYecKas),
XapaKTep Cpebl B BOJHBIX PaCTBOPaX HEOPTAHUYECKUX COCAMHEHU;

chOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAICKHOCTh HEOPTaHUYECKUX
BEIIECTB M0 MX COCTaBYy K ONPEACIEHHOMY KJacCy/Tpynre COeAMHEHUN (MpOCThie BEleCTBa
— METaJUTbl U HEMETAJUIBI, OKCHJIbI, OCHOBAHMSI, KUCJIOTHI, aM(OTEPHBIE THIPOKCH/IBI, COJIH);

chOpMUPOBAHHOCTh YMEHHH pacKpbIBaTh CMBICH TMepuoandeckoro 3akona JI. U.
MennaeneeBa u JEMOHCTPUPOBATH €ro0  CHUCTEMATH3UPYIOIIYIO, OOBSCHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKIINH,

chOpMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKUX 3JeMeHTOB 1—4 mepuonoB Ileproanueckoil cHCTEMbl XUMHUYECKHX 3JIEMEHTOB
JI. W. MenngeneeBa, WCHOAB3YsS MOHATHS «S-, P-, O-21€KTpOHHBIE OpPOHTAIIHY,
«QHEPreTUYECKHE YPOBHMU», OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX
JJIEMEHTOB W HUX COEOUHEHHWHA 1o nepuonaM u rpynmnaMm llepuoaudeckoil CcUCTEMBI
xuMmudeckux saeMmeHnToB 1. Y. Meneneena;

chOpMUPOBAHHOCTh YMEHHMM XapaKkTepu3oBaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE
CBOWCTBA HEOPraHMYECKHX BELIECTB Pa3JIMYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHHE
FEHETUYECKOM CBSI3M MEXJy HEOPraHMYeCKMMH BEIeCTBaMU C TMOMOULIBI0 YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUH;

chOpMUPOBAHHOCTh YMEHUS KJIacCU(DULIHUPOBATh XUMUYECKUE PEAKIH IO Pa3TUYHBIM
npu3HakaM (YUCIy U COCTaBy pearupyroluxX BEIIECTB, TEIUIOBOMY 3((deKTy peakiui,
W3MEHEHHUIO CTETeHEeH OKHUCICHHUS DJIEMEHTOB, OOpaTUMOCTH  pEaKIUH, YYacTHIO
KaTaau3aTopa);

c(OpPMUPOBAHHOCTh YMEHMI COCTaBISITh YPAaBHEHUS PEAKIMA pa3IMYHBIX THUIIOB,
MOJIHBIE M COKpalIEHHbIE YpaBHEHUS PEakIUii MOHHOTO OOMEHa, yYUTHIBAs YCIOBHUS, MPHU
KOTOPBIX 3TH PEAKINHU UAYT 10 KOHLA;

chOpMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKINH, MOATBEP)KIAOIINE KAYeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHMYECKHX BEIIECTB, PACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUUECKUX BEIIECTB;

chOpMHUPOBAHHOCTh YMEHUI pacKkpbIBaTh CYILHOCTb OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUI TMOCPEACTBOM COCTABJICHUS JJIEKTPOHHOIO OallaHca 3TUX
peaKuuii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakIiuu
OT Pa3IUYHBIX (DAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHeIIHero Bo3neiicteus (npunuun Jle Hlarense);

chOpMHUPOBAHHOCTh YMEHUH XapakTepu30BaTh XMMHUYECKHE IPOIIECCHI, JEKAIIUE B
OCHOBE  MPOMBILIIJIEHHOTO  TMOJYYEHHS CEpHOM  KUCJIOTHl, aMMHakKa, a  TakKke



c(OPMHUPOBAHHOCTh TPEACTaBICHUH 00 OOMMX HAYYHBIX NPUHIHUIAX W IKOJIOTUYECKHUX
npobieMax XUMHUECKOTO MTPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHI TPOBOJUTH BBIYUCIICHUS C HUCIOJIB30BAHUEM IOHSITHS
«MaccoBasi JI0JIs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHWH Ta30B MPU XUMHUYECKHUX
peaKmax, MacChl BEIECTBA WM 00BbEMA ra30B 10 U3BECTHOMY KOJMYECTBY BEUIECTBA, Macce
W 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO 3(dekra peakunu Ha
OCHOBE 3aKOHOB COXpPAHEHHS MacChl BEIIECTB, IIPEBPALLICHUS U COXPAHEHUS SHEPTUH;

c(hOpPMHUPOBAHHOCTh YMEHHU COOIIOATh MTPaBUIIA TIOJIB30BAHUS XUMUIECKOU TIOCYIOM
u 7abopaTopHBIM 000OpyIOBaHHMEM, a TakXKe NpaBuUia OOpalIeHHs C BEIIECTBAMH B
COOTBETCTBUU C HHCTPYKIIUSMH IO BBITIOJHEHUIO JJA0OPATOPHBIX XUMUYCCKUX OTIBITOB;

c(OpPMHUPOBAHHOCTh YMCHUU TUIAHUPOBATH U BBIOJHATE XUMUYCCKHH IKCIIECPHUMCHT
(paznokeHre MepoKcHIa BOJOpPOAAa B TNPUCYTCTBUU KaTalau3aTopa, OIpPENEICHHUE CpeJibl
pacTBOPOB BELIECTB C IOMOIIBIO YHUBEPCAILHOIO WHIUKATOPA, BIMSHUE Pa3IMYHBIX
(akTOpOB Ha CKOPOCTh XMMHUYECKON peaKkluu, Peakluy HOHHOTO OOMeHa, KaueCTBEHHbIE
peakuuu Ha cynbgar-, kKapOoHaT- U XJIOPUJ-aHUOHBl, Ha KaTUOH aMMOHHS, peEIICHHE
SKCIEPUMEHTAJIbHBIX 3a1au no TemaMm «Mertamibsl» u «Hemeramib»y) B COOTBETCTBUH C
MpaBWJIaMH TEXHUKU O€30IaCHOCTH MpH OOpalleHWH C BELeCTBaMH U JabOpaTOPHBIM
o0opy/noBaHUEM, MPEACTABIATh PE3YJIbTaThl XMMHUECKOTO SKCIEPUMEHTa B (opMe 3amucH
yYpaBHEHUW COOTBETCTBYIONIUX pEakiuid M (OPMYIHpPOBATh BBIBOABI Ha OCHOBE JSTUX
pe3yNbTaToB;

c(hOpMUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIU3UPOBATh XUMUYECKYIO HH(POPMAITHUIO,
MOJIyYaeMyI0 M3 pa3HbIX HCTOYHHMKOB (CpelCcTBa MaccOBOM KOMMYyHHKanuu, MHTepHeT u
IPYTHX);

c(hOpMUPOBAHHOCTh YMEHHUH COOIIOIATh TPAaBWIA SKOJOTHYECKH IEIeCO00pa3HOTO
MOBEACHUS B OBITY M TPYIAOBOW JAEATEIBHOCTH B LIEISX COXPAaHEHHUS CBOETO 3/I0POBbI U
OKpy)Kalolel MNpUPOJHOM Cpelbl, OCO3HaBaThb OMACHOCTb BO3JACHCTBUSI Ha KHUBbBIC
OpraHM3Mbl OMNPENCIEHHBIX BEIECTB, MOHMMas cMbicn nokazatens [IJIK, mosicHsaTe Ha
npuMepax crnocoObl yMEHBUICHUS W MPEeIOTBPALICHUs WX BpPEIHOTO BO3ICHCTBUS Ha
OpraHM3M 4YeJIOBEKa,;

Ui OOY4aIOMINXCs C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbsI: YMEHUE MIPUMEHSAITH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIECTB M XUMUYECKHX SIBJICHHUIA;

JUIA CIIENBIX W CHA0OBUIAMIMX OOy4YaloOlIUXCA: YMEHHE HCIIOJIb30BaTh peibedHO-
TOYEYHYIO cucTeMy o603HaueHwuit JI. bpaiins s 3anmucu xumudeckux Gopmy.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo 4acoB JJIeKTPOHHbIE
Ne | HaumeHoBanue
(ungposbie)
n/ | PpasesioB U TeM Konrtpoasnbl | [lpakTuueckue
I DOIDAMMEL Bceero 6 p oOpa3oBaTe/ibHbIE
porp € padoThI paodoTnI pecypes
Pa3nea 1. Teoperuyeckue 0OCHOBBI OPraHUYeCKOH XHUMHH
[Ipenmer
OPraHu4eCcKOu
xumun. Teopus https://rosuchebnik.ru/
1.1 | crpoeHus 3 material/eor-po-
OpraHu4ecKux khimii/
coeMHEHU A.
M. bytiepoBa
Hroro no paszneny 3

Paznea 2. YriaeBogopoabl




[MpenenbHbIe https://rosuchebnik.ru/
2.1 | yrieBomopobI 2 material/eor-po-
— aJIKaHbI khimii/
Henpenenbusie
YIJIEBOJOPO/IbI: https://rosuchebnik.ru/
2.2 | aJKeHBI, 6 1 material/eor-po-
aJKagueHbl, khimii/
AJIKUHBI
https://rosuchebnik.ru/
ApoMarnueckue .
2.3 2 material/eor-po-
YIJ1E€BOI0POIbI Khimii/
Hpupozbie https://rosuchebnik.ru/
NCTOYHUKU .
2.4 3 1 material/eor-po-
YIIIEBOAOPOAOB U Khimii/
uX rnepepadoTKa
Wroro mo pazueny 13
Pasznea 3. Kuciaopojacoaep:kamnue opranndeckue coeJuHeHu st
https://rosuchebnik.ru/
3.1 | Couptsl. ®eHon 3 material/eor-po-
Khimii/
IZX I’gslr{iii'e https://rosuchebnik.ru/
3.2 p 7 1 material/eor-po-
KHCJIIOTHI. T
khimii/
CrnoxHbIe 3(DUPBI
https://rosuchebnik.ru/
3.3 | VYraeBojusl 3 1 material/eor-po-
Khimii/
Hroro mo pazgeny 13
Pasznen 4. A3oTcoaeprkaiye oOpraHnyecKkue coeIuHeHus
AMUHEL. https://rosuchebnik.ru/
4.1 | AMUHOKHCIIOTBIL 3 material/eor-po-
Benku khimii/
Hroro no pazneny 3
Paszgea S. BoicokoMoJieKyJIsIpHbIE COCAUHECHUS
ITmactmaccsl. https://rosuchebnik.ru/
51 | Kayuyku. 2 material/eor-po-
Bonokna khimii/
Hroro no pazneny 2
OBLLEE
KOJIMYECTBO
YACOB I10 34 2 2
[TPOTPAMME
11 KIIACC
KosmnuecTBo 4acoB DJIeKTPOHHBbIE
Ne | HaumenoBaHmue
n/ a3/1eJI0B U TeM K II (pposie)
. ﬁ Oi - Beero ongponbﬂm pa%canecml 06pazoBaTeIbHbIE
porp € paooThl € paooThbl pecypeb




Paznen 1. TeopeTnueckne 0CHOBbI XUMHU

Crpoenue
aTOMOB.
[Tepuonnueckuii
3aKOH U

1.1 | Ilepmommueckas 3
cucreMa
XUMHYECKHUX
anemenTtoB /1. W.
MenneneeBa

https://rosuchebnik.ru/mate
rial/eor-po-khimii/

Crpoenue
BEIIIECTBA.
Mmuoroo6pasue
BEIIIECTB

1.2

https://rosuchebnik.ru/mate
rial/eor-po-khimii/

13 XUMHYECKHUE 5 1
peakuuu

https://rosuchebnik.ru/mate
rial/eor-po-khimii/

Wroro mo pazueny 13

Paznea 2. Heopranunyeckasi XuMusi

21 | Mertamis 6 h_ttps://rosuchgbn_!k.ru/mate
rial/eor-po-khimii/
99 | Hemetamin 9 1 h_ttps://rosuchgbn_!k.ru/mate
rial/eor-po-khimii/
Cas3b
53 | HEOPraHYECKHX 5 https://rosuchebnik.ru/mate
' 1 OPraHUYECKUX rial/eor-po-khimii/
BEUICCTB
Hroro mo pazgeny 17

Paznena 3. XuMus 1 ;KU3HL

31 | XUIMHS 1 SKUBHE 4 h_ttps://rosuche;br}!k.ru/mate
rial/eor-po-khimii/
Hroro no pazgeny 4
OBLLEE
KOJIMYECTBO 34 2
YACOB I10

I[TPOTPAMME




