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MNOACHUTEJIBbHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTO 3aKk0Ha 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii @eneparumy,
TpeOOBaHUI K pe3ynbTaTaM OCBOCHUS (enepalbHONW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpa3zoBarensHoM ctanaapre COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumusi» B 00pazoBaTenbHbIX opranu3anusx Poccuiickoii @enepaiyu, peain3yux OCHOBHbIE
o0Opa3oBaTesibHble IPOrpPaMMBbl, 1 OCHOBHBIX MOJOKEeHUH «CTpaTerud pa3BUTHsI BOCIHUTAHUS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacniopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX00B K pa3paboTKe MPOTpaMMbI IO XUMHUH, K OTPEACIICHUIO 00IIIel cTpaTerun
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUS O0YUAIOMIMXCS CPEICTBAMH Y4eOHOTO mpeamera «XuMHUsD)
s 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KoHIENTyasibHbIe nonoxkenus I'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIeJIeH, CoJepKaHus, pe3yIbTaTOB 00y4YeHHs U TpeOOBaHUI K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xummuueckoe 00pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBepIIAIOIIUM JTAllOM pealu3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUEBBIX
LEHHOCTEH, IPUCYIIUX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHMsl. DTU LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YEeJIOBEKa, a
TaKk)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 370POBBIO U MPUPOIHOU Cpeje.
Peanusyercs xumuueckoe oOpa3oBaHue OOy4aloOlIUXCsl Ha YPOBHE CpeIHEro oOmiero
o0pa3oBaHMs CpeACTBAMU y4eOHOro mpeamera «XUMHs», COAepKaHUE U MOCTPOEHUE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMe 10 XUMHH C Y4E€TOM crenu(uKd HAyKd XUMUH, e€ 3HaueHHs B
MO3HAHUM TPUPOJIBI U B MAaTEPUAIIbHOM KU3HU OOIIECTBA, a TAaKXKe ¢ YYETOM OOIIUX IEeNel u
OPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAaeT 0COOYIO0 poOJib B COBPEMEHHOM
[IUBWIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCHUT CBOHl BKIaja B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/IbI U YEJI0BEKa, KOTOpoe GOpMUPYETCS B XUMUH Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAIOIIEro MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHO B3auMOJIEHCTBYS € IpYTMMHU €CTECTBEHHBIMU HayKaMM, XUMHUsI CTajla HEOTheMIIEMOM
YacThI0O MHUPOBOW KYJIBTYphI, HEOOXOAMMBIM YCJIOBHEM YCIECUIIHOTO TPYAa W KHU3HH KaKIOTO
wieHa oOmiectBa. CoBpeMeHHass XMMHs KaK Hayka coO3uJaTeNibHas, KaK HayKa BBICOKHMX
TEXHOJIOTUH HampaBjeHa Ha peUIeHHe TIJI00aJbHBIX MpPOoOJeM YCTOMUMBOIO pPa3BUTHA
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOH, MUIIEBOH, IKOIOTHUECKOH 0€30MMacCHOCTH U OXPaHbI
3JI0POBBA.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeIHEro oluiero oodpa3zoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJATOTOBKY OOYYalOMIMXCs, HEOOXOAUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECKAX OPHEHTHUPOB, YCIEIIHOTO BKIIOUEHHS B KH3Hb COLUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xUMUs» 1 «OO011ast 1 HeOpraHuyecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 110 HEOPTaHUYECKOW XUMHUU (C BKIIOYECHUEM
3HaHUH U3 001el XUMHUH) U OpraHnYecKor XuMuu. POpMHUPOBAHUE JTAHHON CUCTEMBI 3HAHUH MTPH
M3Y4YEHUU TperMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHUSI BCEr0 MHOT000pa3usi BELIECTB
Ha OCHOBE OOIIMX IMOHSATHN, 3aKOHOB M TEOPHI XUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01as 1 HeopraHudeckas
XUMUS» c(HOpPMHUpPOBAHA B MPOTPaAMME 10 XUMHUHM Ha OCHOBE CHCTEMHOTO MOJXO0Aa K M3y4EHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OonpeAei€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YpPOBHE KIIACCMYECKOW TEOPUM CTPOCHUSI OPraHUYECKUX COEAUHEHHH, a
TaK)kKe Ha YPOBHE CTEPEOXMUMHYECKUX U SJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce€ BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTMYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHuyeckod XUMHUHU IOJTy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMs IEPBOHAYAIBHBIC
MIPEACTABJICHHUS O XMMUYECKOMN CBSI3H, KJIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUH.

[Ton HOBBIM yrJiOM 3peHus B IMpeaMere «XUMHUS» 0a30BOr0 YpOBHS paccMaTpUBAETCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(haKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas U HEeOpPraHWYEeCKass XUMHUS» OOYYAIOIIUMCS TPEIOCTaBISETCS BO3MOKHOCTh OCO3HATH
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJIOJOTHYCCKUX IO3UIINH,
IyO)Ke MOHSATh HUCTOpUYECKOoe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
0OBSACHSIOLIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BOXXHEMIIMX BELIECTBAX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUs
JononHsAercs B Kypcax 10 wum 11 kiaccoB naieMeHTaMu  COAEpKaHUS, HMMEIOUMMU
KYJIbTYpOJIOTHYECKUA M TIPUKIAJAHOW XapakTep. OTH 3HAHUS CIHOCOOCTBYIOT ITOHHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEsITeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHHUS K IMPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUYECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MPOoOIeMax, CBI3aHHBIX C XUMHUCH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B menom coxepxkanue
yuebHoro mpeamMeTra « XUMHsS» JaHHOTO YPOBHS M3YUEHHUs OPUEHTUPOBAHO HA ()OPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKHX Kak:
MaTepUaIbHOE €TMHCTBO HEOPTaHWYECKOTO W OPTraHUYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTb MPUPOJIHBIX SIBJIEHUHN MYTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTHBOPEUUN MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH HKOJIOTHUYECKUX MpoOsieM, a Takke MpodieM cOepexeHHs
YHEPTETUUECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEPHAIIOB.

B mutane perienus 3a1a4 BOCUTAHUS, PA3BUTHS U COIIMATTM3AINN 00yYarOIINXCS PUHSATHIC
IporpaMMoil Mo XMMHHM TOAXOJAbl K ONPEIEICHUIO0 COAEPKaHHUS M TOCTPOEHUs IpeaMeTa
IpelycMaTpuBaloT (POPMHUPOBAHUE YHHUBEpPCAIbHBIX Y4YEOHBIX ACWCTBUN, HMeOIUX 0a30Boe
3HAQUYCHHWE JUTSI Pa3IMYHBIX BHUJOB JEATEIBHOCTH: pEIICHUs] MpoOjieM, IMOWCKa, aHauu3a u
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOH U
HCCICA0BATECILCKOM JCITESAHOCTH, 3aHUMAKOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUHU.



B npakTuke npenogaBaHusi XMMHH KaKk Ha YpOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
Ha YPOBHE CPETHETO 00111ero 00pa3oBaHusl, IPHU OMPEICIICHUN COJePKATEIILHON XapaKTepUCTUKU
Henel W3Y4YeHUs TMpeIMeTa HampaBICHUEM IEePBOCTCIICHHOW 3HAYMMOCTU TPAIUIIMOHHO
npu3Haércss (HOpMUPOBAaHME OCHOB XHMMHUYECKOM HAyKM Kak o00JIaCTU COBPEMEHHOIO
€CTECTBO3HAHMUS, PAKTUYECKOMN JIeATEIHHOCTH YeJIOBEKa U KaK OJJHOT'0 U3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOAMYECKON TOYKH 3PCHHSI TaKOW TOJXOJ K OMPEICICHHUIO IeNield M3ydeHUS
mpeIMeTa SIBJISICTCS BIIOJIHE OTIPABIaHHBIM.

CornacHo NaHHOM TOYKE 3pEHUs IVIABHBIMHU LEISIMHM H3y4eHHUS MpeaMera «XHUMHUS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmMupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIECH COCTaBISIONICH
€CTECTBCHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIIFOUEBBHIC MOHSITHS,
(dyHIaMeHTalIbHbIE 3aKOHBI M TEOPHH XHMHHU, OCBOCHHE sI3bIKA HAYKU, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (opmupoBaHUE U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJIAX TMO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX JJIsi MPUOOPETEHUs YMEHUN OpPUEHTUPOBATHCS B
MHUPE BEIIECTB U XUMHYCCKHX SBIICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTHUUECKOHN H
IMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHHUEM U
OOBSICHEHUEM XHMHYECKOTO JKCIEPUMEHTa, COOJIOJACHHEM TMpaBuil 0Oe30I1acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LIeJe U 3a/1a4 U3yuyeHus MpeaMera B
porpaMMme 1o XMMHUW YTOYHEHA H CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH ITPHOPUTETAMU B
cucTeMme cpeaHero obmiero oopaszoBanus. CeroHs B MPENoiaBaHUN XUMHUH B OOJIBIICH CTEIICHN
OTaéTCs MPEANOUYTEHUE TPAKTHUECKONH KOMIIOHEHTE COJIep:KaHusl 00YUEeHHsI, OPHEHTUPOBAHHOMN
Ha TOJTOTOBKY BBIMTYCKHHKA OOIIE00pa30BaTeNbHON OpraHH3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHWHA, a (PYHKIIMOHAIBHON TI'PaMOTHOCTBIO, TO €CTh CIIOCO0AMU W YMCHHSMH aKTHBHOTO
TIOJTyYEHUS 3HAHWUH Y IPUMEHEHHS MX B PEATbHON KU3HU JIJISl PEIICHUS MPAKTUYSCKUX 3a/1a4.

B cBsm3u c 3TUM Tpu U3Y4YeHHH TMpeaMera «XHUMHS» JAOMUHUpYIOLIee 3HAuYeHHE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KaK:

aJanTanus 00yJaroIIUXCs K YCIOBUSIM TMHAMUYIHO Pa3BHBAIOIICTOCS MUPa, (HOPMHUPOBAHHE
WHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMOOOpa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX XU3HEHHBIX CUTYaIIUfX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

dopMupoBaHUe Yy O0OyYaroIIMXCs KIIOYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIETEHIIMN),
UMEIONNX YHUBEPCAIbHOE 3HAYCHUE JIJIS PA3IUIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIeM,
MoucKa, aHaiu3a U 00paboTku HHPOpPMAIUH, HEOOXOAUMBIX JUIS MPUOOpPETEHHS OIMbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHMMHUU, a TaKXkKe Ui OIEHKH C
MO3UIUI KOJIOTHICCKOW 0€30MTaCHOCTH XapaKTepa BIIHSHHS BEIIECTB U XUMHUYECKHX MPOIIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOIHYIO CPENIY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4JaromuXcsi: CIIOCOOHOCTH CaMOCTOSITENIbHO TPUOOpPETaTh HOBBIE 3HAHUA 10 XUMHUU B
COOTBETCTBUU C KU3HCHHBIMH MTOTPEOHOCTSMH, UCTIOJIH30BaTh COBPEMEHHBIE WH()OPMAIIMOHHBIC
TEXHOJIOTHH JIJIS TIOMCKA M aHAJN3a y9eOHOW W HAyYHO-TIOMYJIIPHOW HH()OPMAIIMA XUMHUIECKOTO
COJIepKaHUS;



(dbopMHpOBaHUE U PA3BUTHE y OOYYAIONIMXCS aCCOI[MATUBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOJI0aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NIPU IUIAHUPOBAHUHU U TIPOBEJCHUN XUMHYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHKE Y 00 yUJarOMIUXCsl YOSIKAEHHOCTH B TyMaHUCTHYECKON HANIPABICHHOCTH XUMHH,
e€ BaXHOW pOJM B PEUICHUU TJIOOAIBHBIX TPOOJIEM PaIlMOHAIBLHOIO MPHPOIONOIB30BAHHMS,
MIOTIOJTHEHHUST YHEPTETHYECKUX PECYPCOB M COXPAHEHUS IMPHPOTHOTO PAaBHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEPEKHOTO OTHOIICHUS K IIPUPOJIE U CBOEMY 3[I0POBBIO, @ TAKXKE MPHOOPETCHHS
OIIBITA MCIIOJIb30BaHMSI MTOJYYCHHBIX 3HAHUN JUISI IPUHSATHS TPAMOTHBIX PEIICHHN B CUTYaIUsX,
CBSI3aHHBIX C XMMUYCCKUMHU SIBJICHUSIMH.

B yueOHOM m1ane cpemHero ooOmero oOpa3oBaHus NpeaMeT «XuUMuUs» 0a30BOr0 ypOBHS
BXOJIMT B COCTaB MpeIMETHOIN obnactu «EcTecTBeHHO-HAYYHbIE TPEIMETHI.

OO01mee Ynciio 9acoB, OTBEACHHBIX U M3YYCHUsT XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmrero oopa3oBanus, coctarisieT 34 yaca B 10 kiacce (1 yac B Heaelno).



COJEPKAHUE OBbYYEHUA

Teopernyeckne 0CHOBbI OPraHUYeCKO XUMHUHU

[Ipeamer opraHM4ecKoil XMMHUU: €€ BO3SHUKHOBEHHE, Pa3BUTHE U 3HAYECHHUE B MOJYYCHUH
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHble (HOpPMYIBl OPraHMYECKHUX BEUIeCTB. | omouorus,
n30Mepus. XUMHUUECKas CBS3b B OPraHUYECKUX COCIMHEHUSX — OJIMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenue o kiaccupuKaluyd OpraHnyecKux BeulecTB. HomeHkIaTypa opraHm4eckux
coeMHEeHUH (cucTeMaTu4ecKasi) U TpPUBHAJIbHbIE Ha3BaHUS BaKHEHIIIUX IPEICTaBUTENEH KIIacCOB
OpraHMYECKUX BEILECTB.

OKCHEpUMEHTAJIHBIE METOJIbl M3YYEHHUs BEIIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHWYecKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJCIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaONIOJICHHEe M OMNHCAaHHME JEMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB PU HarpeBaHUU (IJIaBJI€HUE, OOYIIIMBAaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHHME, TOMOJIOTMYECKHH pAn. MeraH M 3TaH — mpocTeiliue
MPEJICTAaBUTENN alTKaHOB: (PU3NUECKHe U XMMUYECKUE CBOMCTBA (peaklny 3aMeIleHUs U TOPEHNs),
HaXO0X/IEHHUE B IPUPO/IE, TOITYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAJl. DTUIEH U IPONWIEH — NpPOCTEeHIIne
MPEJICTAaBUTENIN AJIKCHOB: (M3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOreHUPOBAHMUS, THIPATALIUU, OKUCIICHUS U TOJIMMEPHU3alINH ), TOTYYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u meTmwiOyraauen-1,3: CTpocHHE, BOKHEUIINE XUMHUYCCKHEC
cBoiicTBa (peakuus noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBbI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHI psia. ALETUIEH —
MPOCTEHIINN MPECTaBUTENb aTKUHOB: COCTaB, CTPOeHHUE, (U3NYECKUE U XUMUYECKHUE CBOWCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUSA, THAPATAIIMU, TOPEHUS ), TIOTYUCHUE U IPUMEHEHHUE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYCHHE M TpUMEHEHUue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJIEKAIIMME K Pa3IUYHBIM KJIaccaM.

[TpuponHble UCTOYHUKU YTIIeBOAOPOJO0B. [IpuponHbIil Ta3 U momyTHbIE HE(PTSHBIE Ta3bl.
Hedts u e€ npoucxoxnenue. CriocoOsl mepepaboTKu He(TH: eperoHka, KpeKUHT (TEpPMUYECKUH,
KaTaJduTHueckuit), muponu3. IIpogykrel mnepepa®oTkm  HepTH, HUX NPUMEHEHUE B
MIPOMBINIUICHHOCTH U B ObITY. KaMEeHHBIN yTroib ¥ MPOIYKTHI €ro nepepaboTKH.

DKCIEpUMEHTAIbHbIE METOAbl U3YUYEHHS BEIIECTB M MX MPEBPALIECHUN: O3HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KaydykoB U pe3uHbl, KoJuieKun «HedTs» u «YTompy», MoearupoBaHuE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOThI:
MOJTyYEHUE 3TUJICHA U U3YUYEHHUE €ro CBOMCTB.

Pacuérnbie 3anaun.

Boluricnenuss 1o ypaBHEHHIO XUMHYECKOW peakimuu (Macchl, 00BbEMa, KOIUYECTBa
MCXOJIHOTO BEIIECTBA WIIM IPOAYKTA PEaKIMH MO0 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WJIN MPOIYKTOB PEAKIUN).

Kucaopoacoaep:xamme oprannyeckie coeiHHeHUs!

[IpenenpHBIE OMAHOATOMHBIE CHHUPTHL. METaHON W OJTaHON: CTpoeHHue, (U3UYECKUE U
XUMHYECKHE CBOWCTBA (peaklUu C aKTUBHBIMU MeETaJlJlaMH, TajJore€HOBOJOPOJIaMH, TOpPEHHE),




IpUMEHEHHE. BogopoaHbIe CBSI3M MEXAY MOJIEKYJIaMHU CIUPTOB. JlelicTBHE METaHOJIa U 3TaHOJIA
Ha OpPraHu3M YEJIOBEKa.

MHoOroaToMHbIe CHHPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3auMOJeCTBUE CO IIETOYHBIMI METaJlJIaMU, KaueCTBEHHAsI peaKiys Ha
MHOIOaTOMHbIe CcHMpThl). JlelicTBue Ha opraHu3M dyenoBeka. IIpuMeHeHue riunepuHa U
STUJICHTJIUKOJISL.

@DeHouI: CTpOoeHUE MOJIEKYIbI, (PU3NYECKHE U XUMUYEeCKHEe CBOMCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue penomna.

Anbnerugpl M kemonvl. DopManbIeruj, aueTaubAerH]l: CTpoeHue, (u3nyeckue u
XUMHUYECKHE CBOWCTBA (PEAaKIMM OKHUCIIEHUS U BOCCTAHOBJICHMS, KAa4€CTBEHHBIC pEaKLUu),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KHCIOThl. MypaBbUHAasi M YKCYCHAsl KUCIIOTHI:
CTpO€HUE, (PU3NUECKUEe U XUMHUYECKUE CBOICTBA (CBOMCTBA, 00LIME Ul KJlacca KUCIIOT, peaKIusl
TepuUKaNMU), ToNydeHHe u mnpuMeHeHne. CTeapuHOBas W OJEHMHOBAs KHCIOTHl Kak
IIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KMCIOT. Mblla Kak COJIM BBICIIUX KApOOHOBBIX KHUCJIOT, UX
MOIOIIIEE ACHCTBHE.

CrnoxHble 3QUpbl KaKk MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne )xupoB. buonorndeckas poib KUpPOB.

YTneBopl: cOCTaB, KIIACCH(PHUKAIHS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuibl). [moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumozeiicTBue ¢ rugpokcuaom menu(ll), okucienue aMMuadHbIM PaCTBOPOM OKCHIA
cepedpa(l), BoccraHOBICHHME, OpPOXKECHHUE TJIFOKO3bI), HAXOXKICHHE B TMPHPOJEC, MPUMEHEHHE,
Ouonoruueckas posib. @otocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxman u nemnonosa Kak IpupoaHble noaumepbl. CTpoeHue Kkpaxmaina U LEJUII0JI03BL.
dusnueckue 1 XMMUYECKHEe CBOWCTBA Kpaxmaia (I'MIpoJiu3, KayeCTBEHHAs PEaKIMsl ¢ HOJ0M).

OKCHepUMEHTAJIbHbIE METOJbl H3Y4YEHMsI BEIIECTB U MX MPEBpalleHM: NpOBEACHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KayeCTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOroaromHbIX
CupTOB (B3auMojeilicTBUe TuiepuHa ¢ ruapokcugoM Mmeau(ll)), ampaerumoB (okucieHue
aMMUay4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(ll), B3aumoaeiicteue kpaxmana
C MOJIOM), IPOBEACHUE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WIIM IPOAYKTA PEaKIMH M0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WIH MPOJYKTOB PEAKIUN).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(oTepHbIe OpraHuyeckre coeuHeHus. PU3ndecKnue U XUMUYECKHe
CBOICTBa aMHUHOKHUCIOT (Ha mpuMepe IIHIKMHA). buojormuyeckoe 3HaueHHE AMHHOKHCIIOT.
ITenTuaer.

benku kak mpupoaHbIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TPEeTUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JKOB: THUAPONU3, NEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

OKCrepuMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M WX MpEeBpaLIeHUI: HaOIoeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalnus OEIKOB IpPH HarpeBaHWHU, LIBETHBIE
peaxiuu OeIKoB.

BbicokomouieKy IsipHbIe COeIUHEHHUS



OcCHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIUWHEHHUI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTCMEHb IOJIMMEPU3ALUK, CpelHsAs MoJeKylsipHas macca. OCHOBHbBIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTUKOHICHC AL

DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MPEBpAIllEHU: 03HAKOMIICHUE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

MexnpeamMeTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YE€HHMU opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCS. 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX eCTEeCTBEHHO-HAyYHBIX IMOHATHH, Tak U
MOHSTHM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICNIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKkT, THUIMOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CUHTE3, KIACCUPUKAIMS, TMEPUOAUYHOCTh, HAOIMIOACHUE, H3MEpEHHe,
9KCIIEPUMEHT, MOJICTTUPOBAHUE.

®duznka: MaTepusi, JHEPTus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEUIeCTBa, (PU3MUYECKHIE BEIMYMHBI U €IMHULIBI MX
U3MEpEHUsI.

buonorus: xierka, opranusm, Omocdepa, oOMEH BelIeCTB B OpraHusme, (HOTOCHUHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIeBOIbI, KUPHI, PEePMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

TexHONOTHs: MHUILEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO MUTAHUS, MOIOIIIE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHUECKHE MpenapaThl, MATEPHUAIIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHX
BOJIOKOH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI' PAMMBI I10 XUMUU HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOY4YarOMIMMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
porpaMM CpeaHero o0Iiero 00pa3oBaHus SIBISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM C CHUCTEMHO-ICSATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « X UMHI» Ha YPOBHE CPETHETO 00I1ero 00pa3oBaHusl BbIICICHBI
CJIEAYIOLIME COCTaBIIAIOILHE:

OCO3HaHHE O0YYAIOUIUMHUCS POCCUHCKOM Tpa’kIaHCKOM MAEHTUYHOCTH — IOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00yUeHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN M UCTOPUUYECKUX TpaguLUii 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKOM KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE PE3YIIbTATHl OCBOCHHS MPEIMETa « X UMHSI» JTOCTHTAIOTCS B €IMHCTBE YIeOHOM
U BOCIIUTATEIbHOM JEATEIIbHOCTH B COOTBETCTBUU C T'YMAaHUCTHUYECKHUMHM, COLIMOKYIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LEHHOCTSAMU U HJ€ajJaMH POCCUICKOrO TIpa)<JIaHCKOro oOIIecTBa,
NPUHATHIME B OOIIECTBE HOpPMaMH M TMPAaBHJIAMU TMOBEICHHS, CIOCOOCTBYIOIIMMHU MpoIeccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHHS JTMYHOCTH O0YUYaAIOIIHXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OTIbITA IT03HABATEIBHOM U IPAKTUYECKOH AEATEIbHOCTH 00YUYaIOIIMXCS IO peaTu3aliy PUHSTHIX
B OOIIIECTBE IEHHOCTEH, B TOM YHCIIC B YACTH:

1) rpa:xnaHCcKoOro BOCIMTAHUA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX NpaB U 003aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O CONMAIBHBIX HOpPMax M MpaBWJIaX MEKIMYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW EATEIILHOCTH MPH CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4eOHBIX M IT03HABATENIbHBIX 33124, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPHHUMATh MOTHBBI, HAMEPEHHSI, JIOTUKY W apTYMEHTBI IPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YU4EOHOU NS TETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTEUYECTBEHHOMH
XUMHU;

YB&KEHHS K IPOIECCY TBOpYECTBA B OOJACTH TEOPHH M TPAKTHYECKOTO TPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHsI HAayKH €CTh pe3yJbTaT JUINTENIbHBIX HAOJI0JICHHH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/Aa YYEHBIX U MPAKTUKOB,;

WHTEpeCa M TI03HABAaTEIbHBIX MOTHBOB B TIOJNyYEHHH | TIOCIEOYIONIEM aHAaJHN3e
WH(OPMAIIAHN O TIEPETOBBIX TIOCTHIKEHUSIX COBPEMEHHOM OT€UeCTBEHHOW XUMUH;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIlUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMU, U IPUHUMATD
OCO3HAHHBIE PEUICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

FOTOBHOCTH OLICHMBATH CBOE IOBEJEHUE W IOCTYNKHM CBOMX TOBApUUIEH C MO3ULUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECTBUM STUX TOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOro M 0Oe30macHoro obpasza >KHU3HHU, HEOOXOJUMOCTU
OTBETCTBEHHOI'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

COOIIIO/IEHHsI TIPaBUII OE30MacHOr0 OOpaIIeHus] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HHU U B TPYAOBOU JIEATEIbHOCTH;

MOHMMAHUA LEHHOCTH NPaBWI HWHIAUBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30IacHOro
MOBEJICHUS B CUTyalUsIX, YTPOXKAIOIIUX 3J0POBbIO U JKU3HU JIFOACH;

OCO3HAHHUS TIOCIICJICTBUI W HENPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATEIbCKONW JESTEIbHOCTH,
OOLIECTBEHHO I10JIE3HOM, TBOPUECKOMN U IPYrUX BUAaX JAESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

UHTEpeca K MPaKTUYECKOMY H3YYEeHHIO MpodeccHil pa3NmuyHOro poja, B TOM YHCIEe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHUs K TPYY, JIOASIM TPyJla U pe3yibTaTaM TPYAOBOM 1eATEIbHOCTH;

TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY HHIUBUIYATbHOU TpaeKTOpUU 00pa3oBaHus, Oyaylien
npodeccuu u peanusannud COOCTBEHHBIX KU3HEHHBIX JIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XUMHUHU, HHTEPECOB U MOTPeOHOCTEN 00111eCTBAa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMUYECKH IIeIeCO00Pa3HOr0 OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHMMAaHHU TJ100aJIbHOTO XapaKTepa SKOJIOTHYECKUX MpoOJieM, BIMSHHUS 3KOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONIB30BAHUS JOCTHKEHUN XUMHH IS PEIICHUSI BOIIPOCOB
paMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTUBHOTO HEMPUSTHS IEHCTBHM, NMPUHOCIIINX BPEa OKPYKAIOIICH MPUPOJHON Cpere,
YMEHHMsI MPOTHO3UPOBATh HEOJIAroNpUsATHBIE KOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEHCTBUN U NPENOTBPALLATD UX;

HaJU4Msl PA3BUTOTO HKOJIOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JESTENIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCS HMMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTUBOCTOATH MJICOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI0 O3HAHUSA:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pPa3BUTHS HAYKU M OOIIECTBEHHON MTPAKTHKH;

MOHMMAaHUSA CHENU(PUKA XWMUU KaKk HayKd, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
paIoOHaTbHOTO HAYYHOT'O MBIIUICHHUS, CO3/IJAHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHUpE KaK O €IMHCTBE MPHUPOJAbI U YeJOBEKa, B MO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH u
peleHny IpobieM COXpaHEeHUsl TPUPOIHOTO PaBHOBECHS;



yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHUMHUM JUIsl COBPEMEHHOW LMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM POJIM B CO3/aHMHM HOBOW 0a3bl MaTepHaIbHOU
KYJIbTYpbI, PELIEHUH INI00AJIBHBIX IPOOJIEM YCTOMYMBOIO Pa3BUTUS YEJIOBEUYECTBA — CHIPHEBOM,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM MEIMIIMHBL,
00eCreyeHn! YCIIOBHM YCIIEIIHOr0 TPyla U SKOJIOIHYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
o0I11eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOAOB IIO3HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBACHEHMs SIBIICHUM OKpYXKAalOIIEro MUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHUS Jie7aTh 000CHOBAHHBIE 3aKJIIOUEHHS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LEJIBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs TPpobiemM
B PEAJIBHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpeCa K NO3HAHUIO U HCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOCHHOCTSIM TPYZa B Pa3IMuHBIX chepax MpodhecCHOHATBHON AeATEIbHOCTH.
METAIIPEAMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3ynbTaThl OCBOCHUS ydyeOHOro mpenmera «XUMHUS» Ha YpOBHE
cpemHero oomiero oOpa3oBaHMs BKIOYAKOT:

3HAYNUMBbIC JIA q)OpMI/IpOBaHI/Iﬂ MI/IpOB033p€HI/I$I O6yanOHIHXC$I MG)KIII/ICIII/IHJ'II/IHapHI)IG
(MexmpeaMeTHbIe) OOIIeHAyYHbIE TTOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieruuKy METOJI0B TIO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
DHEprus, sIBICHUE, MPOIecC, CUCTEMA, HAy4HbIH (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIIE0BaHNE, HAOIIOACHHIE, U3MEPECHHE, YKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIE,
perynatuBHble), oOecmeunBatomye (GopmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMATTbHOM KOMITETEHITMH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaroIMXCS  HMCIOJIb30BaTh  OCBOEHHBIE  MEXIUCIUIIUHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHWS W YHUBEpCaJIbHbIE Yy4YeOHBIC IEHCTBHUS B TIO3HABATEIILHOW U
COLIMATILHOM MTPaKTHKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPaKalOT OBIAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IK&TI/IBHI)IMI/I nu pel"y.]'IﬂTI/IBHI)IMI/I JIGI\/'ICTBI/ISIMI/I.

ORJiajieHHe YHHUBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOTHYeCKHE 1eCTBUSA:

CaMOCTOSITENIbHO (OPMYNIHUPOBaTh W aKTyallM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEICNIATh TEIM JIeATEIBbHOCTH, 3a7aBas THapaMeTpPbl U KPUTEPHUHU WX JOCTHIKCHWS,
COOTHOCHUTH PE3yIbTAThl AEITEILHOCTHU C TIOCTABICHHBIMU IIETISIMU;

UCIIONIb30BaTh MPU OCBOCHUM 3HAHWN TPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATH
xapaKTepHLIe HpI/I3HaKI/I HOHS[TI/Iﬁ 158 YCTaHaBJ'II/IBaTB nux B3aNMOCBA3b, HNCIIOJIB30BAaTh
COOTBGTCTBYIOHH/Ie IIOHATHUA OJIA O6’I)${CHGHI/I${ OTACJIIBHBIX (1)aKTOB nu HBHGHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPUH I KIACCU(PUKALIUY BEIIECTB U XMMHUECKHUX PEaKIIHii;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SIBJICHUSIMU;



CTPOMTB JIOTHUECKHUE PACCYXKI€HUS (MHIYKTUBHBIE, I TyKTUBHBIE, [10 aHAJIOTHH ), BBISIBIIATh
3aKOHOMEPHOCTH M MPOTHUBOPEUUS B pPacCCMaTPUBAEMBIX SIBICHUSAX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIF0YEHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CHUMBOJINYECKHE (3HAKOBBIE)
MO/JIeJH, IPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XuMHu4eckass (GopMyna, ypaBHEHHE XHUMHYECKOM peakuud — NpU PEleHHH Y4eOHBIX
[I03HABATEJIbHBIX U IPAKTUYECKUX 3a/a4, IPUMEHSTh Ha3BaHHbBIE MO/IETIbHBIC PECTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 0a30BblIe HCCJIeN0BaTEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE |
CaMOCTOSITENIbHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
U1 (OPMHUPOBAHUS TMITOTE3bI 110 POBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BJIAQ/IETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M NPOBEIACHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IPOLIECCa, CAMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb OOOOLIEHHS U BBIBOJbl OTHOCUTEIILHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpEeTaTh ONBIT YYEHUUECKOH HCCIEN0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOJIOB pELICHHUs
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUECHTHPOBATHCSI B  PpA3IMYHBIX HCTOYHMKAX HWHPOpMaUuU (HAYYHO-TIONMYJISIpHAsS
JauTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbE IOcoOMs, pecypcbl VHTepHera),
aHaAJIM3UPOBATh MH()OPMAIIUIO PA3IUYHBIX BUAOB U ()OPM IPEACTABICHUS, KPUTUUECKH OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

dbopMynupoBaTh 3ampochl U NPUMEHATH pa3jMyHblE METOAbI NIpPU IOHCKE M O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3aay ONpeeIEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uH(popMalMel: NPUMEHATh MEXIpeIMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKu U
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJITHOCTH.

OsiageHne yHUBePCAJIbHBIMA KOMMYHHKATHBHBIMH A€l CTBHAIMM:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMATIOra W/WIN JUCKYCCUU,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
IPEI0KEHHON 3a1a4H;

BBICTYIIaTh C IPE3EHTALMEN Pe3yIbTaTOB MO3HABATEIBHOW NEATEIBHOCTH, IMOJYUYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM TIPU  BBIIOJHEHUH XMMHYECKOTO
AKCIIEPUMEHTa, MPaKTUUYECKOH paboOThl IO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3aly y4eOHOro mpoekta ¥ (OpMYIMpPOBATH BBIBOJBI IO pPE3yJbTaTaM IMPOBEAEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIACOBAHMS MTO3UIMIA B X0/1€ 00CYXIeHUS U1 00MEHa MHEHHSIMU.

Osgi1aieHHe YHUBEPCAJIbLHBIMHU PeryisiTHBHBIMU 1efiCTBUAMM:



CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMMO3HABATEIBHYIO NESATEIHLHOCTH,
ompezenss €€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii AITOPUTM JICUCTBUN TIPU BHITIOJHCHUH YYEOHBIX M HCCIIEOBATEIbCKUX 3a7ad,
BBIOMpAaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ yYETOM MOJYUYCHHsS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH ACATEIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLEHKH.
HNPEIMETHBIE PE3YJIbTATbBI

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHsD) OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN O XMMHUYECKON COCTABIISIFOIICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, POJIU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJBI, B HOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYPbl JIMYHOCTH, €€ (YHKIMOHAJIbHOW TPAMOTHOCTH, HEOOXOJUMOW MJii pEeLIeHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpelIE;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJIATrAOLINE
MOHSTUS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHas), MOJb, MOJIApHAs Macca, MOJSIPHBIH O00BEM, YIJIEPOAHBIA  CKEJIET,
GyHKUIMOHATbHAS TPYINa, paJuKail, W30MEpHUsi, U30MEpPbl, TOMOJOTUYECKUM Psi, TOMOJIOTH,
YIJIEBOJOPOAbI, KACIOPOA U a30TCOAEpXKAIINE COCANHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COSIMHEHNUS); TEOPUU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHHYECKUX
BemectB A. M. bytiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHMS, JISKAIIUE B OCHOBE MOHHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OJMyYeHUHU U 0€30MaCHOM UCIOJIB30BaHUHU BAKHEHUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
Y IPaKTUYECKOMN A TEIBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBIABIISITH XapaKTePHbIC NMPU3HAKU TTOHSATUHN, YCTaHABIIUBAThH
WX B3aHMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIIME MTOHSATHS MPU OMMMCAHUHU COCTaBa, CTPOCHUS U
MpEBPAICHUI OPraHMYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHUI HCIOJB30BaTh XUMHUYECKYIO CHUMBOIUKY JIJISI COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (GOPMYJI OpTaHUYECKUX BEIIECTB
Y YpaBHEHUU XMMHYECKUX PEaKIMW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAJICKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEUIECTB IO HX COCTaBy WU CTPOEHHUIO K OINpeAeNEéHHOMY KJacCy/Tpynine COeIuHEeHUN
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKalllu€ COEIUHEHUS, BBICOKOMOJIEKYIISIPHbIE
COeMHEHUs), JaBaTh MM Ha3BaHus Mo cuctemarnueckoit HomeHknatype (IUPAC), a takxke
MPUBOJUTH TPUBUAIBHBIC HA3BAHHs OTMEIHHBIX OPTaHMYECKHUX BEIIECTB (ITUJICH, MPOIMHIIEH,
aleTUJICH, JSTUJICHTJIMKONb, TIUIEPHH, (EHOJ, (HOpMaNbAETHI, aleTaTbJCTHa, MypaBbUHAsS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHUCIJIOTA, CTE€APUHOBAsl KHUCIOTA, TJII0K03a, GPyKTO3a,
Kpaxma, 1IeJITI0103a, TJULHH);

c(OpPMUPOBAHHOCTh YMEHHS OMPEACNSATh BHUJBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh yYMEHUSI TMPUMEHSTH IOJOKEHUS TEOPUU CTPOCHHSI OPTaHUYECKUX
BemecTB A. M. bytiepoBa mist 00bsSCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUsI MacChl BEILIECTB;



c(OpMUPOBAHHOCTh YMEHHMI XapaKTepH30BaTb COCTaB, CTPOCHHE, (HU3UYECKHE U
XUMHYECKHE CBOWCTBA TUIIMYHBIX NIPEICTABUTENEH pPa3INYHBIX KJIACCOB OPTraHUYECKUX BEIIECTB
(MeraH, 3TaH, STWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyramauen-1,3, OeHsod,
METaHOJ, ATAaHOJ, ATHJICHTJIUKOIb, TIUIEPUH, (EHOJ, aleTalbJeru], MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, UeJUI003a, aMHUHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPAaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl C
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb HCTOUYHUKHU YTJIEBOJOPOAHOIO CBIPhS
(HedTh, MPUPOAHBIA Ta3, yrojib), CIOCOOBI HUX TMEPEePadOTKH M MPAKTUYECKOE NPHUMEHEHUE
IPOJYKTOB EPepadOTKHU;

c(OPMHPOBAHHOCTh YMEHUH TNPOBOAMTH BBIUYUCICHHUS I10 XUMHYECKUM YPAaBHEHUSIM
(Macchl, 00BEMa, KOJIMYECTBA UCXOJHOTO BEIeCTBA WIIH MPOAYKTa PEaKLUH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WIIU MIPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, MCIONb3YEMbIX B XHMHUU MpPU M3YYEHUM BEIIECTB M XHUMUYECKUX SIBJICHUN
(HaOnrofieHne, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMECHHI COOJIO/IATH MpaBUiIa MOJIb30BAHUS XUMUYCCKOW TOCYION U
n1abopaTopHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBINOJHATh XUMHUYECKUN 3KCHEPUMEHT
(mpeBpallleHus1 OPraHUYECKUX BELECTB IPU HAarpeBaHUU, MOJYyYEHUE ATHIEHA U HU3YYEHHUE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIH OPraHUYECKUX BEIIECTB, IeHATYypallys OeKOB PU HarpeBaHUH,
[[BETHBIE peakliiy OEIKOB) B COOTBETCTBUU C MPaBUIIAMH TEXHUKH 0€30MaCHOCTH MPH 00palleHuu
C BEIIECTBaMH U JIa0OpaTOpPHBIM 00OPYJOBaHHEM, MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO
JKCIIEpUMEHTa B (hopMe 3amucH YpaBHEHHMH COOTBETCTBYIOIIMX pPEaKkUUi U (popMynupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(OpPMAIIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanyu, UHTEpHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOJIaTh MpaBUiIa HKOJOTMYECKH IIeJ1ecO00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATETbHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbsS M
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HaBaTh ONACHOCTh BO3JCHCTBHS Ha >KMBBIE OPTaHU3MBI
OnpeAeNéHHBIX OpraHMYeCKUX BELIECTB, MOHMMAas cMbicn mnokaszarens [1/IK, mosicHaTe Ha
npuMepax crocoObl YMEHBUICHHUS! U MPEJOTBPAIICHUS] UX BPEAHOIO BO3JIEHCTBUS HAa OpraHU3M
4eJI0BEKa;

JUIs O0YYarolMXCs ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHM 3/J0POBbS: YMEHHE MNPUMEHSThH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHMUIA;

JUISL CTIETBIX U Ca00BUAAIINX O0YJarOIIMXCs: YMEHNUE UCTIOb30BaTh PeIbePHO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1uist 3anucu Xumuueckux Gopmyt.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m Konrpoabsnesie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTbI padoTbI pecypenI
Paszpnesa 1. TeopeTuyeckue OCHOBbI OPraHUYeCKOH XUMUM
IIpenmet oprannueckoit xumun. Teopus
11 CTPOEHHS OPTraHUYECKUX COEIMHEHUN A. 3
M. bytneposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasnl
2.1 [IpenenbHbBIE YIIIEBOAOPOIbI — aJIKAHBI 2
99 HenpenenbHbie yTriieBOOPOIBI: aATKEHBI, 6 1
QJTKA/TMCHBI, ATKHHBI
2.3 ApoMaTu4ecKue yriieBoA0pOIbI 2
24 [IpupoHbIE ICTOYHUKH YTIIEBOIOPOIOB U 3 1
uX nepepadoTka
Hroro no paszneny 13
Pa3nea 3. Kuciopoacoaep:kamue opranHu4yecKue coeJuHeHHs
3.1 Cnuptsl. ©enon 3
3. Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3(upsI
3.3 YrireBos! 3 1

Hroro o pazneny 13




Pasznen 4. A30Tc011ep>l<aume OpPrauHnveCKue COCAUHECHUS

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3
Uroro mo pazneny 3
Pasznes 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazaeny 2
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




INOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne ara u¢poBbie
w/n Tema ypoxka Beero Kontpoabusbie IlpakTuueckue IIJ[3yqunﬂ 26[?;1;0B3Teﬂbﬂme
padoThI padoThI pecypenI
1 IIpeamer oprann4eckor XUMuH, € 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopus ctpoeHust OpraHM4eCKUX
2 coequHenuit A. M. bytieposa, eé 1
OCHOBHBI€ TTOJIOKEHUS
[IpencraBienue o K1accuPpuKaun
3 opraHnyeckux BemiecTB. Homenknatypa 1
(cucremaTuyeckas) U TpPUBHAIbHBIC
HA3BaHMSI OPTaHUYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTUYECKHUU sl
5 MeraH u 3TaH — npocTenIIre 1
MPEACTAaBUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 DOTUJIEH U TPONUIIEH — MPOCTEHIINe 1
MPEACTAaBUTENH AIKEHOB
3 [IpakTnueckas padora Ne 1. «Ilonyuenue 1 1
STUJICHA ¥ U3YUYE€HUE €0 CBOWCTBY
Ankanuensl. byraauen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1
CUHTETUYECKOIO KayuyyKa U pe3UHbI
10 AJKHHBI: COCTaB U OCOOEHHOCTH 1

CTpPOCHUA, TOMOJIOTHYECKHI pAan.




ALIETUIIEH — MPOCTEUIIHIT
Hpel[CTaBI/ITeJIB AJIKUHOB

Brrancnenus no YpaBHCHHUIO XHUMHYSCKOHN

11
peaxkuuu

12 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHOB

13 I'eneTnueckas cBs3b YIJI€BOJOPOIOB,
IIPUHAIEKALIUX K pa3IMYHbIM KJ1accaM
[IpupoHBIE MCTOUHUKY YTIIEBOJOPOJIOB:

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
rassl, He)Th ¥ IPOAYKTHI €€ rnepepaboTKu
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOIOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rassl, He)Th ¥ MIPOAYKTHI €€ rnepepaboTKu

16 Kontposnbnas paboTta mo pazaery
«YTII€BOIOPOABD)

17 [IpenenbHble OTHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJI. BoopoaHas cBs3b

18 MHoOroaTroMHbl€ CIUPTHI: TUIICHTIIUKOJIb
U TJIMLEPUH
@DeHOJI: CTPOCHUE MOJIEKYJIBI,

19 ¢u3nyecKkrue 1 XUMHUYECKHE CBOMCTBA,
pUMEHEHHE

20 Anbnerupl: popmManbaerua u
areTanbJeruy. AIeToH

21 OAHOOCHOBHBIE Npe/ieNIbHbIE KApOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHAs

29 [IpakTuueckas padora Ne 2. «CoiicTBa

pacTBOpa YKCYCHOM KHCIIOTBI»




23

24

CTeapI/IHOBaﬂ 1 OJICMHOBAs1 KHMCJIOTHI, KaK
ONpeACTAaBUTCIIN BBICHIUX Kap60HOBBIX
KHCIIOT

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, MX MOIOIIIee JEHCTBHE

25

CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIOT. [ MAPOIIN3 CIIOKHBIX

a¢upoB

26

27

28

JKupsr: runponus, NpuMeHEHHE,
OuoJIOrnYecKas poJib KUPOB
VYTneBobl: COCTaB, KJIaCCH(UKAIHSL.
Baxneiimme npecTaBUTeNN: IIIIOK03a,
¢bpyxTO3a, caxapos3a

KanMaJ'I " OCJUIKOJI03a KaK IIPpUPOAHBIC
IIOJIUMCPBI

29

Kontposnbnas paboTta mo pazaeny
«Kucnopozacoaepsxamiyue opraHn4eckue
COCIMHEHUS»

30

31

AMMHBI: METUJIAMWH W aHWJINH

AMHWHOKHCIOTBI KaK aM(I)OTepHBIe
OpraHu4Y€CKUC COCAUHCHU A, UX
OHOJIOTHYECKOE 3HAUCHHE. IlenTuam

32

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEIUHEHNUS

33

34

OcCHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHNN

OcHoBHBIC MCTOABI CHHTC3a

BBICOKOMOJICKYJIAPHBIX COCIUHEHMI.
HHaCTMaCCLI, Kay4yKH, BOJIOKHA




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSA3ATEJILHBIE VUEBHBIE MATEPUAJIBI 1151 VAEHUKA

1. Xumwus, 10 knace/ INa6puensu O.C., OOmEeCcTBO C OrpaHUICHHON OTBETCTBEHHOCTHIO

«IPODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerienner

METOANUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

1. O.C.T'abpuensn, I'.I".JIpicoBa «Xumust Metoauueckoe nocodue — 6a30Bblil ypoBEHb» - M.
Hpoda 2022 rog.
2. O.C.I'abpuensn, U.I'.OctpoymoB, «O01as XuMusi B TeCTax, 3a/1a4ax, ynpakHeHusx. 11
kiace» — M.: llpoda, 2023 rog.
3. O.C.I'abpuensH, [1.H.bepeskun, A.A.VimakoBa «Xumus 11 kiacc: KoHTpoJibHEBIE 1
pOBEpOYHBIC PadOTHI K yueOHHUKY». — M.: [Ipoda, 2021 1.
4. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacTonbHast KHUTA 17151
yuurensi». Yacts 1 — M.: JIpoda, 2019 rog.
5. O.C.I'abpuensH, I'.I".JIpicoBa, A.I'.Benenckas «Xummus 11 kmace: HactonpHas kHATA 1S
yuurensi». Yacts 2 — M.: Ipoda, 2022 rog.
6. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OctpoymoBa «3aiauu o XMMHUHU U CIIOCOOBI X
pemenus» - M.: «/Ipoday, 2021ro.
7. B.I'. lenncoBa «Xumus 11 kiacc noypousnsle miaansl mo yuednuky O.C.I'abpuensina,
I'.I".JIpicoBoii» - Bonrorpan» Yuurens 2018roa.
8. M.A.Ps60Ba, ¥Y.FO.Hesckas, P.B.JIuako «Tectbl mo xumuu 11 kaacey, - M.: Dk3amen, 2019r.
9.9. O.C.I'abpuensn, .I'.octpoymMOB « XMUMHUUYECKHUH IKCIIEPUMEHT B 1ikosie 11 kimacey; - M.:

Hpoda. — 2019 rox.

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru I'azera «Xumus» u cailT 1y yuutens «5 uay Ha ypoK XUMHH»

2 http://him.1september.ru Enqunas komnexnus [{OP: [IpeamerHas kommekius «XuMus»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HaYy4HBIE SKCTIEPUMEHTHI:
xumus. Komnekuus Poccuiickoro o0rieodpa3oBaresibHOro moprasia

http://experiment.edu.ru AJIXMMUK: caiit JL.FO. AnukGepoBoit



http://www alhimik.ru Bcepoccuiickast omuMnuana mikOJIbHUKOB 110 XUMHUH
http://chem.rusolymp.ru Opranudeckas XuMusi: SJEKTPOHHBIN YUeOHUK JUIs CPEAHEN IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMUU: 3JIEKTPOHHBIN YIeOHUK

http://www hemi.nsu.ru OTKpBITBIH KOJIIEIHK: XUMUS

http://www.chemistry.ru /[uctaHimoHHAs OJIMMITHA/IA 110 XUMHUU: TEICKOMMYHHKAITMOHHBII

00pa30BaTeIbHbII IPOEKT






