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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEHETO 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTO 3aKk0Ha 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii Deneparumy,
TpeOOBaHUI K pe3yjibTaTaM OCBOCHHUS (eaepalbHON 00pa3oBaTeNbHOI MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), npencraBieHHbIXx B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumusi» B 00pa3oBareabHbIX opranu3anusax Poccuiickoii @enepanyu, peaanu3yonX OCHOBHbIE
o0Opa3oBaTesibHble IPOrpaMMBbl, 1 OCHOBHBIX MOJIOkKEeHUH «CTpaTeruu pa3BUTHs BOCHHUTAHUS B
Poccutickoit ®eaepannu Ha nepuof 10 2025 rona» (Pacnopsuxenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJIX0/I0B K pa3pabOTKe MPOTpaMMBbI IO XUMUH, K OTIPEICIICHUIO O0IICH CTpaTeruu
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUS OOYUYAIONIMXCSI CPEACTBAMH y4eOHOTO mpenMeTa «XUMHsD)
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIIENTyalbHble nmojoxeHuss ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIeH, cofepKaHus, pe3yIbTaToB 00yUeHHUs U TpeOOBaHUN K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHUE, IIOJYy4yaeMOE€  BBITYCKHHKaMu  0O0LIeo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThl0o uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM JTAllOM pealu3alliil Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIFOYEBBIX
[EHHOCTE!, MPUCYIIUX LIEITOCTHON CUCTEME XMMUYIECKOTO 00pa30BaHusl. DTH HEHHOCTH KacatoTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIIEH KyIbTyphl YelIOBEKa, a
TaK)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOINIEHHUS K CBOEMY 3J0POBbIO U MPUPOAHON cpele.
Peanusyercs xumuueckoe oOpa3oBaHue OOydYalOIIMXCS Ha YpPOBHE CPEAHEro OOIIEero
00pa3oBaHUs CPEeACTBAMU YUeOHOTO TpeaMeTa « XUMUsD», COAEep )KaHUE U IMOCTPOECHUE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMe IO XUMHH C Y4E€TOM Crenu(uKd HayKd XUMHH, €€ 3HA4eHUs B
NO3HAHUU NPUPOABI U B MaTepUANbHOHN *KM3HM OOIIECTBA, a TaKXkKe C Y4ETOM OOIMX Iened u
IOPUHIUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMBbI CpEIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyr0 pojb B COBPEMEHHOMN
UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepHabHOW KyJIbTypbl. OHa BHOCUT CBOM BKJIaja B
(dopMHpOBaHKE PAllMOHAILHOIO HAYYHOTO MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBICHUS]
00 OKpYXaroIeM MUpPe KaK O €IUHCTBE MPUPOJIBI U YeNIOBEKa, KOTOpoe (POPMUPYETCsI B XUMUHU Ha
OCHOBE TTOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIETO MHpPA, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTSMU PUMEHEHUS.

TecHo B3auMOJIEHCTBYS € IpyTMMHU €CTECTBEHHBIMU HayKaMH, XUMUS CTajla HEOTheMIIEMOM
YacThI0O MHUPOBOW KYJIBTYpPbI, HEOOXOAMMBIM YCIOBHEM YCHEITHOTO TPyJa W JKU3HU Ka)KJIOTO
yieHa oOmiectBa. CoBpeMeHHass XMMHUS KaK HayKa CO3HMJaTelbHas, Kak HayKa BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha peLIeHHe TIJI00aJbHBIX MpOoOJeM yCTOMUMBOrO pa3BUTHA
4eJI0BEYECTBA — CHIPHEBOM, SHEPreTUYECKOH, MUIIIEBOH, IKOIOTHIECKOM 0€301acCHOCTH U OXPAHBI
3JI0POBBA.

B coorBercTBUM C OOmMMM IeNIIMA M NPUHIUIAMH CpeJHEro oouiero oodpazoBaHUs
conepxanue npeamera « Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHUs1) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATrOTOBKY OOYyYaroIIMXCs, HEOOXOAUMYIO UM IS
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMa,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMH» U «O0IIas 1 HeOpraHMYECKask XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUsI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAYKH: CHUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUHU (C BKJIIOUECHHEM
3HAaHUH U3 001Ie XUMUH) U OpraHnYecKoi Xumun. opMHUpOBaHKE JAHHOMN CHCTEMBbI 3HAHUH MTPH
U3yYEHUH IpeMeTa 00eCreunBacT BO3MOKHOCTh PACCMOTPEHHS BCETO MHOT000pa3us BEIIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUH XUMUH.

Crpykrypa conepxaHus KypcoB — «Opranuueckas Xumus» u «OO0miast 1 HeopraHuuecKas
XUMHS» cPOpMUpOBaHa B NMPOrpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOIO IMOJX0Aa K W3YUYECHUIO
y4eOHOro MaTepuasia M OOyCJOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHEHHH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M BJEKTPOHHBIX IPEACTABICHUM O CTPOEHUU BELIECTB.
CBenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX HAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOAOB [0
CJIO)KHBIX OMOJIOTMUECKM aKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHHU MOIy4aroT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00Iero oOpa3oBaHUs IE€pBOHAYaIbHbIE
NPEICTABICHUS O XUMUYECKOH CBS3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIiOM 3peHHUs B mpeaMeTe «XHUMUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3yYEHHBII Ha YypOBHE OCHOBHOTO o0OIIero o0pa3oBaHMsA TEOPETHUECKUI MaTepuan u
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XUMUYECKOM peakuuu. Tak, B 4acCTHOCTH, B Kypce
«OOu1ast ¥ HEOpraHWYecKass XUMUsS» O0ydarolIUMCsl HPEJOCTABISAETCSI BO3MOXHOCTh OCO3HATh
3HAYEHUE TMEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUYECKHMX U METO/0JIOTUYECKUX IO3ULIHM,
riIy0Xe MOHATh HCTOPUYECKOe H3MEHeHHE (YHKIMHM 3TOro 3akoHa — OT oOoOarouiei 1o
OOBSACHSIONIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHHNN, a TAK)KE 0 XMMHUUECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX IPOTEKAHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, HMMEIOIINUMU
KyJbTYPOJOTHUYECKMM M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHUMaHHIO
B3aMMOCBSA3M XMMHUHU C JIpYTUMH HayKaMH, pacKpbIBalOT €€ pojib B II03HAaBAaTEIbHOW U
NPAaKTUYECKON JIEATEIIbHOCTH YENIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHMs K IpOLEcCy
TBOpYECTBA B 00JJACTH TEOPUHU U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAUMMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ JUIsl NOMOJIHEHUs 3HAHUM, peleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX HCCIIENOBATEIbCKUX 3a7ad. B nenom conepkaHue
yuebHOoro npeamera « XMMHsS» JaHHOTO YPOBHS M3yYEHHs OPHEHTHUPOBAHO Ha (hopMHupoOBaHUE y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUS PMIOCOPCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IPUPOJHBIX SABJICHUM IMyTEM SKCIIEPUMEHTA
U pELICHHUs NPOTUBOPEUHMH MEXITy HOBBIMH (aKTaMH M TEOPETHUECKUMH MPENOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIieM, a Takke MpodieM cOepexeHus
HHEPreTHUECKUX PECYPCOB, ChIPbsl, CO3aHMsI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B mutane pemenus 3a1a4 BOCIUTaHMs, Pa3BUTHS U COLIMATM3AINN 00YyYaOLINXCS IPUHATHIC
IPOrpaMMOl MO XUMHHM TNOJAXOABI K ONPENEICHHUIO COJAEPKAHUS M IIOCTPOEHUs IpenMeTa
IpelycMaTpuBaloT (POPMUPOBAHUE YHHUBEPCAIbHBIX YUEOHBIX AECUCTBUN, MMEIOLUX 0a30BoOe
3HaYeHWE Ui PA3JIMYHBIX BHUJIOB JEATEIBHOCTH: peIIeHUus NpoOiieM, IMOMCKa, aHaiu3a u
00paboTkn HH(pOpPMAIMK, HEOOXOOUMBIX IS IMPHOOPETEHUS ONbITa MNPAKTUYECKOH U
HCCIIE0BATENbCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B I03HAHUU XUMUHU.



B npakTuke npenosaBaHusi XMMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE CPEIHEro 00I1Iero oopa3oBaHus, P ONPEICICHUN COACPKATEILHON XapaKTePUCTUKU
nejael M3ydeHus: MpeJMeTa HampaBlICHUEM [EePBOCTEIICHHOW 3HAYMMOCTH TPAAUIIMOHHO
npu3Haércss (HOpPMUPOBAHME OCHOB XUMHUYECKOW HayKHM Kak O0OJacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, PAKTUYECKOM IeATEIHLHOCTHU YEJIOBEKa U KaK OJJHOIO U3 KOMIIOHEHTOB MUPOBOM
KylbTypbl. C METOAMYECKON TOUKHM 3pPEHMSI TaKOM IOAXOJ K OIPENEICHMIO Leseld U3ydyeHUs
MpeIMETa SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHO NaHHOM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3Y4YeHHUS IpeaMmeTra «XHUMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmMupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK BaKHEHIECH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KAPTHUHBI MHUpPA, B OCHOBE KOTOPOH JIeKaT KIFOUEBHIC MOHSITHS,
(dyHIaMEHTAJIbHBIE 3aKOHBI M TEOPHH XHWMHHU, OCBOCHHUE S3bIKA HAyKH, YCBOCHUE W
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUN MHPOBO33PEHUECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN WX PA3BUTUS U CTAHOBJIICHHUS;

e (GopMHpPOBAHHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluuid, HeOOXOMUMBIX ISl MPHUOOPETEHUsT YMEHUN OpPUEHTUPOBATHCS B
MHUpPE BEIIECTB U XUMUUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUIECKON 1
IMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHA U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI Oe301acHOro
oOpallieHus ¢ BEIIeCTBAMU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa LieJe U 3aJa4 U3y4eHHus MpeaMeTra B
mporpamMme 1Mo XMMHUHU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUY C HOBBIMU ITPHUOPUTETAMU B
cucTeMe cpeaHero oomiero oopasoBanus. CeroaHs B MPENoiaBaHUN XUMUU B OOJBIIECH CTENeHN
OTJa€TCs MPEANOoUTEHUE MPAKTHUECKONH KOMIIOHEHTE COJIep:KaHusl 00ydeHHsI, OPHEHTUPOBAHHOMN
Ha TOJITOTOBKY BBIMYCKHHKA OOIIE00pa30BaTeIbHON OpraHHU3alliH, BIAJCIONIET0 He HaOOpOM
3HaHUHN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOO0AMH M YMEHUSMH aKTHBHOTO
MOJIyYEHUS 3HAHUM ¥ PUMEHEHHUSI MX B PEATbHOU JKU3HU /ISl PEIICHHS TIPAKTHYECKUX 3a71a4.

B cBf3M Cc 3TMM 1OpH HM3y4YEHHHM MpeaMera «XUMHUsD JTOMUHUPYIOIIEEe 3HAYeHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KaK:

azlanTaius 00yJarmuxcs K yCIOBUSIM JUHAMUYHO Pa3BUBAIOIIETOCST MUpa, (HOpMUPOBaHUE
WHTEJUICKTyJIbHO Pa3BUTOM JMYHOCTH, TOTOBOW K CamMoOOpa3oBaHUIO, COTPYJAHHYECTBY,
CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX PEHICHUN B KOHKPETHBIX >KU3HEHHBIX CHUTYalMSX,
CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM,;

dbopMupoBaHre y O0OydYaroIIMXCS KIIIOUEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
MMEIOIINX YHUBEPCAIIBHOE 3HAYEHUE /I PA3TUYHBIX BUOB JIEATEILHOCTHU: PEIICHUs MpobieM,
MoWcKa, aHaiu3a U 00paboTku WHGPOpPMAIMK, HEOOXOAMMBIX Ui TPUOOPETEHHS OIbITa
JeATEeTbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe AJI1 OLEHKH C
MO3UIIMHA DKOJIOTHYECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XMMHYECKUX TTPOIIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPEdy;

pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTEIICKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4JaromUXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO TPUOOpETaTh HOBBIE 3HAHUA [0 XHMHUU B
COOTBETCTBUH C )KU3HEHHBIMU TIOTPEOHOCTSIMH, UCIIOJIH30BAaTh COBPEMEHHBIE HH(POPMAIIIOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaJn3a yueOHOW U Hay4yHO-TIOMYJISPHOW HH(OPMALIUA XUMHUYECKOTO
COZIepKaHUS;



dbopMupoBaHUE U pa3BUTHE y O0YUaAIOIIUXCS aCCOIUATUBHOTO U JIOTHYECKOTO MBIIIICHHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAHUE Y 00ydaromuxcs yOex AEHHOCTH B TyMaHUCTUYECKOW HANIPaBICHHOCTH XUMHUU,
e€ BaXHOW pOJIM B PEUICHUH TJO00ANbHBIX MPOOJIEM pPALMOHAIBHOTO MPHUPOAONOIL30BaHUS,
MOMOJIHEHUSI SHEPreTHUYECKUX PECYypCOB M COXPAHEHHUS IMPUPOJHOIO PABHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OEPEKHOTO OTHOIICHUS K IPUPOJIC ¥ CBOEMY 3/I0POBBIO, a TAKKE MIPHOOPETEHUS
OTIbITA HUCIIOJIb30BAHUS MOMYUYEHHBIX 3HAHUHN ISl IPUHSATHS TPaMOTHBIX PEIICHUHN B CUTYyalMsIX,
CBSI3aHHBIX C XMMHYECKUMU SIBIICHUSIMHU.

B yuebHoM mnane cpemHero obmiero odpa3zoBaHUs MpeaMeT «XuMus» 0a30BOTO ypOBHs
BXOJIUT B COCTaB MPEIMETHON 001acTn « ECTeCTBEHHO-HAYYHBIE TIPEMETHD.

OO61iee yuCiO YacoB, OTBEIEHHBIX ISl U3YUEHUS XUMHUHU, Ha 0a30BOM ypOBHE CpEIHEro
obmero odbpazoBanus, coctaisieT 68 yacos: B 10 kimacce — 34 vaca (1 yac B Heneno), B 11 kitacce
— 34 gaca (1 gac B Hezemto).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XUMHMH

[Ipenmer opranuyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYCHHUE B MOJIyYECHUU
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuenniit A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHBIE (DOPMYIJIBI OpPraHUYECKHX BENIECTB. | OMoOrHus,
n3oMepust. XuMudecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPAaTHbBIE CBSI3H.

[IpencraBnenue o kiaccupuKaluyl OpraHnyeckux BemecTB. HomeHkaTypa opraHm4eckux
coeuHEHUH (cucTeMaTu4ecKasi) U TpUBHAIbHbIC Ha3BaHUS BaKHEHIIUX IIPEICTaBUTENEH KIIaCcCOB
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHUsI BELIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3liaMu OpraHWYecKUX BEUIECTB M MaTepuajaMi Ha UX OCHOBE, MOJICITMPOBAHHE MOJICKYJ
OpraHMYECKUX BEIIECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB MPU HArpeBaHuU (IJIaBjieHUE, OOyTIIMBAaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOTHMYECKHH psa. MeTaH W 3TaH — mpocTeuiiue
MPEJICTAaBUTENN alTKAaHOB: (PU3NUECKHe U XMMUYECKUE CBOMCTBA (peakiny 3aMeIIeHUs U TOPEHNs),
HaXO0XJIEHUE B IPUPOJIE, TOITYUEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — NpOCTEeHIIne
NpPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJloreHUPOBAHUS, TUAPATALIUH, OKUCIICHHS U TIOJIMMEPU3alluN ), OJyYeHUE U IPUMEHEHUE.

Ankanuensl: OytamueH-1,3 u meTwinOyTtaaues-1,3: cTpoeHHe, BaXKHEUIINE XUMHUYECKUE
cBoiicTBa (peakus noaumepusanun). [loayyeHne CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMUYECKUE CBOMCTBA
(peakuuu rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMM, TOPEHHMSI ), IOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pu3MUECKUE€ U XUMUUYECKHE CBOWMCTBA (peakiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyueHHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u Xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayierHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJOPOJaMH,
MPUHAJIEKAITIMU K Pa3IHYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YIIeBOAOpOAOB. [IpupoHbIii ra3 U MomyTHbIE HEPTSIHBIE Ta3bl.
HedTs u e€ npoucxoxaenue. CiocoObl mepepadboTKu HeTH: epEroHKa, KPEKUHT (TEPMUUYECKHIH,
KataauTuueckuit), muponus. IlpoaykTtsl nepepaboTku HedTH, HX NPUMEHEHUE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOIyKThI €ro NepepaboTKu.

OKCHEpUMEHTAJIHBIE METOJIbI M3YUYEHHs BELIECTB M HUX MPEBPAILEHUIN: 03HAKOMIIEHHE C
o0pa3laMu IIacTMacc, KaydyKoB U pe3uHbl, Kojutekuun «HedTb» u «Yronby», MoaenupoBaHue
MOJIEKYJ1 YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEICHUE NPAKTUYECKOW palOoThI:
MOJTy4Y€HHUE 3TUJIEHA U N3YYEHHE €r0 CBOMCTB.

PacuérHbie 3agaun.



Bbruuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOI0 BEIIECTBA WIIM IIPOJYKTA PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO
U3 UCXOJHBIX BEILECTB WIN IIPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranuueckue coeAHHeHHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XMMHUYECKHE CBOWCTBA (pEaKUUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHHe. BogopoaHble CBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YeJloBeKa.

MHoroatomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakLus Ha
MHOIOaTOMHbIE cIUpPTHI). JleficTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

®deHout: cTpoeHUe MOJIEKYJIbl, (PU3HUECKUe U XMMUYEeCKHe CBOMCTBA. TOKCHYHOCTD (heHoa.
[Tpumenenue penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJIECHHUS, KAaueCTBEHHbBIC PpEaKIUH),
HOJIy4YeHHE U IPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHast KUCIIOTHI:
CTpoeHHue, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalMM), MOoIydeHHe M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIIN BBICIIMX KapOOHOBBIX KUCIOT. Mblja KaKk COJIM BBICIIUX KApOOHOBBIX KUCIIOT, UX
MOIOILIEE ACUCTBHE.

CrnosxHble 3Qupbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xxupos. bruonorndeckas poiib KHUpPOB.

VYrneBoJpl: cocTaB, KiIacCU(pHUKAIMS YTIeBOA0B (MOHO-, 1U- U Mojaucaxapuisl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHe
cBoiicTBa (B3aumoseictBue ¢ ruapokcuaoM meau(ll), okucienue aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXIEHHE B MPHUPOJAE, MPUMEHEHUE,
6uonornyeckas posib. oTocuHTe3. PPyKTO3a KaK U30MEP IITIOKO3bI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmasia U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaina (THIpou3, KaYeCTBEHHAs peaklus ¢ HOJIOM).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMs BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJIoIeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHoda okcuaoMm Meau(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okuciieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcunom menu(ll), B3aumozeiicTeue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOLYKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOTMUYECTBY OJJHOTO
U3 UCXOJHBIX BEILECTB WIH TPOJYKTOB PEAKIIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHHOKHUCIOTHI KaK aM(OTepHbIE OpraHudeckre coenHeHus. u3nueckre U XUMHUECKHe
CBOICTBA aMHUHOKHUCIOT (Ha IpuUMepe MMIMHA). buojormdeckoe 3HaYeHHE AMMHOKMCIIOT.
[TenTupael.



benkn xak NnpupoAHbBIE BBICOKOMOJEKYJISIpHBIE coenuHeHus. [lepBuyHas, BTOpUYHAs U
TPETUYHAsi CTPYKTypa OenKkoB. XHMHUYECKHE CBOWCTBA OEJKOB: THIPOJIU3, JEHATypaIus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3Y4EHHUs BEUIECTB M MX IpeBpalleHuil: HaOaroAeHue u
ONKCaHWE JEMOHCTPALIMOHHBIX OIIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIEe COeUHEHHS

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCOUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3aLUHU, CPEOHAS MOJIEKYJsipHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — OJIMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHMsI BELIECTB U UX MPEBpAlllEHU: 03HAKOMIIEHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€l MU M3Yy4YeHUM opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4YEpEe3 HCIOJIb30BAHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATHH, Tak U
IOHSITUH, ABJISAIOMXCSA CUCTEMHBIMU JIJIS OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IOHATHS: SIBJIEHUE, HAayyHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIM3, CHUHTE3, KIACCUPHUKAIMSI, MEePHOAUYHOCTh, HAOIIOJCHHE, HW3MEpEHUeE,
HKCIEPUMEHT, MOJIETTUPOBAHHUE.

®dusznka: MaTepus, SJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJ1a, SHEPr€TUYECKUI YPOBEHb,
BEILIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIeCTBa, (PU3MUYECKHE BEJIMYMHBI U €JUHULIBI UX
U3MEpEHMUS.

buonorus: knerka, opranusm, Oumocdepa, oOMEH BEIIECTB B OpraHusme, (pOTOCHHTE3,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, yTrIeBOIbI, )KUPbI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHosorust: NUIIeBbIE MPOTYKThl, OCHOBBI PAllMOHAJIBLHOTO MUTAHUS, MOIOIIUE CPECTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTpernapaThl, MaTEpHUalbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTnyeckue 0CHOBbI XUMHU

XUMUYEeCKUH dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTHyeckue YpoBHH, MOTYyPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- anemenTsl. OcOOCHHOCTH
pacripesie/ieHUs] AJIEKTPOHOB MO OpOUTANIIM B aToMax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
OneKTpoHHask KOHGUTypalusi aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrtema XMUMHYECKHUX 3ieMeHToB [ .
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XMUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TEOpPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BELECTB
10 TpyMNIaM U nepuojaM. 3HaY€HUEe NEPUOINYECKOI0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BUIbl XUMHUYECKON CBs3U (KOBaJICHTHAs
HEMoJIsSIpHasl U TOJISIpHAsi, WOHHAs, METaJUIMyecKas). MexaHu3Mbl 00Opa3oBaHUsl KOBaJEHTHOU



XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BaaeHTHOCTD.
DNeKTpooTpUliaTebHOCTh. CTerneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemiectBa MOJIEKyISIpHOTO ¥ HEMOJEKYJISIPHOTO CTPOCHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUNBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. ICTUHHBIE U KOJJIOMIHBIE pacTBOPBL. MaccoBasi J10Jist
BEILIECTBA B paCTBOPE.

Knaccudukanus Heopranuueckux coeiuHeHuid. HomeHkmaTypa HeopraHnueckux BelecTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, NPUHAAICKAIIUX K PA3IIMYHBIM KIJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XMMHUYECKUX pEaKkIUii B HEOPraHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALCHUS
SHEPIUU NPU XUMUYECKUX PEaAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3lu4HbIX (pakTopoB. OOpaTUMbIE pEaKIUU.
Xumuuyeckoe paBHOBecHEe. DaKkTOpbl, BIMSIOIMIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTtnueckas aucconuanus. CunbHble U cialdble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAsl, IEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEPUMEHTAIbHBIE METOJbl M3YyYEeHHs] BEHICCTB U WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJielel KPUCTAJUIMYECKUX pemEToK, HaOJIIOAeHHEe | OINHUCAaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpeAesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMOUIBIO YHHUBEPCAJIBHOIO MHAMKATOPA, PEAKIIMH
MOHHOTO OOMeHa), MpOBeIeHUE MPAaKTHUECKON paboThl «BrusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaKIINI.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUSIM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHATUS «MACCOBAs OJIS BEILIECTBAY.

Heoprannveckasi Xumus

Hewmerannsl. [Tonoxxenue HemetaiuioB B [leprnoandeckoi cucteMe XUMUYECKUX SJIEMEHTOB
. U. MenneneeBa U O0COOCHHOCTH CTpO€HUsS aToMOB. DU3MYECKHE CBOWCTBA HEMETAIIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuUMepe KUCIopoa, cepsl, hocdopa u yriepoaa).

XVUMHYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a30Ta, docdopa,
yrJIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHI0B, KUCIOPOICOAEPKAITUX KUCIOT, BOJOPOTHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUIIINX HEMETAIIOB U UX COCTUHEHUN.

Meramisl. [lonoxenue meramios B llepuoguyeckoit cucteMe XUMHUUYECKUX JIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OoOmiue
¢uznueckue cBoiicTBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEHUI
METaJIOB.

XVMUYECKHE CBOMCTBA Ba)XHEWIIMX METAJIOB (HATPUHM, Kaiduii, KaiblHWid, MarHui,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YUY€HUS BEUIECTB U MX MPEBPALICHUN: HU3yUEHUE
KOJUTEKIIUU «MeTaslibl U CIUTaBbD», 00pa3lioB HEMETAIUIOB, PEIICHHE SKCIIEPUMEHTATBHBIX 3a/1a4,
HaOJIIO/IeHUE U ONMCAaHUE JEMOHCTPALMOHHBIX U JIa0OpAaTOPHBIX OIBITOB (B3aUMOJEHUCTBHE



TUAPOKCUAA AIOMHUHHMS C PACTBOPAMM KHMCIIOT U LIEJIOYEH, KAYECTBEHHBIC PEAKIIMA Ha KaTUOHbI
METaJIJIOB).

Pacuérnble 3anaum.

Pacuétsl Maccel BemecTBa Wiy 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCE
W11 00bEMY OJJHOTO U3 YYaCTBYIOIIMX B PEaKIH BEIECTB, pacy€Thl Macchl (00bEMa, KOJIMYECTBA
BELIECTBA) IPOAYKTOB PEAKIIUH, €CJIU OJJHO U3 BELUIECTB UMEET IIPUMECH.

XuMus H )KU3Hb

Ponp xuMun B o0GecriedeHnu HKOJIOTMUECKOM, SJHEPreTHYecKOl 1 MUILEeBOM 0e30nacHoCTH,
pa3BUTHU MeIULUHEL. [IoHATHE O HAyYHBIX METOAAX NIO3HAHMS BEIECTB U XMMHUYECKHUX PEAKIIHM.

[IpencraBienus 06 0OIMX HAYYHBIX TPUHIIUIIAX TPOMBIIIJICHHOTO HOTYYESHUS BaXKHEUIITHX
BEILECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPUAIOB: BAXKHEHIINE CTPOUTENBHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPACKH, CTEKJIO, KEpaMUKa, MaTepuaibl i1 SJIEKTPOHUKH,
HaHOMaTepHalibl, OpPraHMYECKUEe U MUHEpaJIbHbIE y100pEHUSI.

XUMHUS M 310POBbE 4YEJIOBEKA: MPAaBWIA HCIOJIB30BAaHUSA JICKAPCTBEHHBIX IIPENAaparoB,
paBuiIa 6€30MacHOr0 MCIOJIb30BAaHMSI ITPENapaToB ObITOBOM XMMUM B TOBCEHEBHOM KU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeaMETHBIX CBA3EH MPU U3yueHUH OO0ILEH M HEOPraHWYECKOW XMMUU B
11 xnacce ocyuiecTBs€TCs Yepe3 UCIOIb30BaHUE KAaK OOLIUX €CTECTBEHHO-HAYUHbIX NMOHSTHH,
TaK U NOHSTHUH, ABISAIOIIMXCA CUCTEMHBIMU JJI OTIENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTI'O
LUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC TIOHATHS: HAyYHBIN (PAaKT, THTIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CUHTE3, KJacCU(pUKalusi, NEepPUOAUYHOCTb, HaONIOJEHNUE, OHKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEPEHHUE, ABJICHUE.

®dusnka: Marepus, JHEpPrus, macca, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, WOH, U30TOII,
PaAMOaKTUBHOCTh, MOJIEKYJa, YHEPreTUUECKUN ypOBEHb, BEILIECTBO, TEIO0, 00bEM, arperatHoe
COCTOSTHUE BEIIECTBA, PU3NYECKUE BEINYUHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, OpraHu3M, 5KOcHCTeMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3MeE.

["'eorpadusi: MuHepasbl, TOPHBIE TOPO/IbL, TOJIE3HBIE HCKOIIAEMBbIE, TOIIIMBO, PECYPCHI.

TexHOIOrns: XUMUYECKasl MPOMBIIITIEHHOCTh, METAJUTYPIHsl, IPOU3BOJACTBO CTPOUTEIIBHBIX

MaTcepHrajoB, CEIbCKOXO03S1CTBEHHOE IMpoOnu3BOACTBO, MMUIICBasa MPOMBIINIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npenaparos,
IMPONU3BOJACTBO KOHCTPYKIIMOHHBIX Marepuraios, OJICKTpOHHAsA MMPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHUS OOYYarOIIUMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS
MPOrpaMM CpeTHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOAXO/.

B cooTBeTCTBUM C CHUCTEMHO-ICSTEIBHOCTHBIM IOAXOJOM B CTPYKTYype JIMYHOCTHBIX
PEe3yIbTATOB OCBOCHHUS MPEIMETa « XUMHsD Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusl BbIICICHBI
CJIETyIOIINE COCTABIISIOIINE:

OCO3HaHHE O0YYaIOUIMMUCS POCCUHCKON TpaKIAHCKOM HACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAINH K 00yUeHHIO;

[[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOCSKICHHH JTUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYalOMIMXCSl PYKOBOJCTBOBAaTHCSI B CBOCH AEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TNPUCYIIMMU IEJIOCTHOH CHCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HAJIM4YUE TPABOCO3HAHUS DKOJOTUYECKOW KyJNbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE PE3YIIBTATHl OCBOSHHS MPEIMETA « X UMD JOCTUTAIOTCS B €INHCTBE YIEOHON
U BOCIIUTATEIbHOMN JEATENIbHOCTU B COOTBETCTBUU C TYMAHUCTHUECKUMH, COLIMOKYJIbTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU U HJeajJaMHU POCCHUICKOr0 TI'pa)<IaHCKOro OOILEeCTBa,
NPUHATHIME B OOIIECTBE HOpPMaMH M TMPAaBHJIAMU TMOBEICHHS, CIOCOOCTBYIOUIMMHU MpoIeccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBIICHHSI IMYHOCTH OOYJAOIITIXCSI.

JIMuHOCTHBIE Pe3yJbTAaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT cOpPMHUPOBAHHOCTh
OTIbITA IT03HABATEIbHON U PAKTUYECKOH AEATEIbHOCTH 00YYaIOLIMXCS IO peaTn3aliiy MPUHSITHIX
B OOIIIECTBE IEHHOCTEH, B TOM YHCIIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHUS:

0CO3HaHMsI O0YYAIOIUMHKCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEeHUs K
3aKOHY U MPABOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENBHOCTH MPU CO3/IaHUH yUEOHBIX MPOEKTOB,
peleHnH yueOHBIX U IMO3HABATEIbHbIX 33124, BHINTOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPHHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W apTyMEHTBI IPYTHUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOH e TETbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMS

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIECIUI0 OTEUYECTBECHHOMH
XUMUH;

YBaKEHHS K IPOIECCY TBOpYECTBA B OOJACTH TEOPHU M TMPAKTHYECKOTO TPUMEHEHUS
XMMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh Pe3yJIbTaT [UIMTENbHBIX HAOMIOJICHHIH,
KPOIOTIIMBBIX IKCIIEPUMEHTATIBHBIX TOUCKOB, TIOCTOSIHHOTO TPYZa YUYEHBIX U IPAKTUKOB,;



MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOUIEM AaHAIN3E
uH(OPMAIIUHU O MEePEIOBBIX JOCTIKECHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'0 CO3HAHUS, ITUYECKOr0 MOBEICHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbIC C XUMUUYECKUMH SIBIICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IIOBEICHUE W IOCTYIIKM CBOMX TOBApPHILEH C MO3HUIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 310pOBOro M Oe30macHoro olpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUIECKOMY 37I0POBBIO;

coOnrofeHusl MmpaBuil 0€30MacHOro OOpalleHUsl ¢ BeUleCTBaMH B OBITY, MMOBCEAHEBHON
JKU3HU U B TPYJOBOU J€ATEIbHOCTH;

MOHUMAHUS IIEHHOCTH TMPaBUJ WHIUBUIYAIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBbIO U JKU3HU JIIOCH;

OCO3HAHHUS TOCJIEJACTBUI M HEMPUATUS BPEIHBIX MPHUBBIYEK (YMOTPEOICHUS aTKOTOJs,
HApKOTUKOB, KYPEHHUS);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIBLCKOM JIESITEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUIAX ACSITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YyYacTHE€ B PELICHUM NPAKTUYECKUX 3a7ady COLUAIBbHOU
HaIPaBJIECHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCUil pa3audHOro poja, B TOM YHCIIEe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JHOJAM TpyJa U pe3yJibTaTaM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIMBUAYATBHOM TPACKTOPUH 0Opa30BaHMs, Oy IyIIei
Mpo(eCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTUYECKHU IEJIECO00Pa3HOTO OTHOIICHHS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MPoOIeM, BIMSHHUS SKOHOMHUYECKHX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOM CpEIbl;

OCO3HAHUS HEOOXOJAMMOCTH MCIIOB30BaHUS JOCTIKCHUH XUMUU JJIS PEIICHHS BOIIPOCOB
PaIrMOHAIBHOTO MPUPOJIONIOJIH30BAHNS,

AKTUBHOTO HENPUATHS JEUCTBUM, MPUHOCSIIMX BPEI OKPY’KaoIIed MpUPOIHOM cpene,
YMEHHS TPOTHO3UPOBATh HEOIArONMPUSATHBIC JKOJIOTMUYECKUE MOCISACTBHS MPEIIPUHUMAEMBIX
JIEMCTBUN U MPEAOTBPAILLATh UX;

HaJUYMsl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIBTYpHI, OIBITA
JEATETbHOCTH  SKOJOTWYECKOM HaNpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEILHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOuH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOU MTPAKTUKY;



NOHUMAaHMs CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpYIKaIOIIeM
MHUpE KaK O €JUHCTBE IPUPOJBI U YEJIOBEKA, B IIO3HAHWM IIPUPOJHBIX 3aKOHOMEPHOCTEH U
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH M BAXXHOH pPOJIM B CO3JaHMHM HOBOW 0a3bl MaTepUAIbHOM
KYJIBTYPBI, PEHICHUH TI100aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00eCreyeHn! yCIOBHUI YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAy4YHOM TIPAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOAOB II03HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBSACHEHMS SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHHUS JieJaTh 000CHOBAaHHbBIE 3aKJIIOUEHHUSI HA OCHOBE HaYYHBIX (PAaKTOB M UMEIOIMXCS TaHHBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U HCCIIE0BATEIbCKOMN AEATENBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJYYCHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

MHTEpeca K OCOOCHHOCTSIM TPY/la B Pa3IMYHbIX cpepax nmpodeccHoHaNbHON AeITEeIbHOCTH.
METANPEAMETHBIE PE3YJIbTATHBI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHUS YYEOHOTrO IMpeaMeTa «XUMHS» Ha YPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HauMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAOIIME [IEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METO/IOB TIO3HAHUS, CIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPTUs, SBJICHHUE, MPOIECC, CHCTEMa, HAY4YHBIH (aKkT, MPHHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIC0BaHUEe, HAOI0IeHHE, N3MEPEHHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEPCAJIbHBIE y4ueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE,
peryJsTHBHBIE), oOecreunBarone (HOpMUpOBaHHE (PYHKIIMOHATBHOH TI'PaMOTHOCTH H
COILMAIbHOM KOMIIETEHIMH 00yUaroIInXCs;

CHOCOOHOCTh  OOYYarONmUXCSA  KCIOJIb30BaTh ~ OCBOEHHBIE  MEXIHMCIUIUIHHAPHBIE,
MHPOBO33PCHUYCCKHUE 3HAaHUA W YHHBCPCAJIBHBIC y‘-Ie6HI)Ie )IeﬁCTBHSI B IIO3HABAaTEILHOU U
COILMAJIbHOM MTPAKTHKE.

MertanpeaMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIbHBIMH YYCOHBIMHU
MMO3HaBaTCJIbHBIMHA, KOMMYHUKATHBHBIMHU U PETYIATUBHBIMHA HeﬁCTBHﬂMH.

OBJ]al]eHI/le YHUBEPCAJIBbHBIMHA y‘leﬁﬂblMI/l Mnmo3HaBaTCJIbHbBIMU lIeﬁCTBHﬂMPI:

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENILHO (POPMYJIMPOBAaTh W  aKTyaJlM3HpPOBAaTh MPOOJEMY, BCECTOPOHHE €&
paccMaTpUBaTh;

ONpeNeNATh eI ACATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHUH WX JIOCTHIKCHU,
COOTHOCHUTD PC3YJIbTATHI ACATCIBHOCTHU C IMOCTABJICHHBIMU LICIISAMU,;



HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICNATH
XapakTepHble TNPU3HAKK TIOHSATHMM W yCTaHaBIMBaTb HUX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIIUE MOHATHUS JJIS1 OOBSICHEHHS OTJICNIbHBIX (PAKTOB U SBJICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUHU VI KJIaCCU(UKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh MPUUNHHO-CJIE/ICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIYKTUBHBIC, JIeTyKTHBHBIC, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTUBOPEUHUSI B PACCMAaTPUBAEMBIX SBICHUSX, (DOPMYyIHUPOBATH BBIBOJBI U
3aKIIIOUCHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3YEMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKkass (GopMyna, YypaBHEHHE XHMHYECKOM peakluud — TpU pPELHICHUH Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbBIE MO/IETIbHBIC MPECTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIUI;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENbHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUIst POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUILHOCTU BBICKA3bIBAEMbIX CY)KJICHUH;

BJIQ/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TNPOBEACHUS YUCHHUUECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (OopMyIUpoOBaTh OOOOIIEHHS U BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBINA OTYET O MPOAETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [TO3HAHUS.

3) padora ¢ unopmaumeii:

OpUEHTUPOBAThCA B PA3NUYHBIX HCTOYHUKAaX uWHpopManmu (HayYHO-TIOMYJIsIpHAS
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
aHAIM3UPOBATh MH(POPMAIIUIO PA3IUYHbBIX BUAOB U (POPM IPEACTABICHUS, KPUTUYECKH OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUYHUBOCTH;

(GopMyIMpOBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJAbI NpPH IOHCKE U OTOOpe
uHpOopMaLKu, HeOOXOIMMOM [T BBITOJIHEHHS YU€OHbBIX 3a/1au OMpPEaeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOIB30BaHMS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OPMY NpEACTaBICHUsT UHPOPMALIUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCIIONIb30BaTh HAy4YHBIM S3BIK B KayecTBe CpeACTBa INpu paboTe C XUMHUYECKOM
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CUMBOIIBI, (hopmyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH JeHCTBHSAMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMbl B XOJ€ JAUAJIOra W/WIH JUCKYCCHUH,
BBICKa3bIBaTh HJIEH, (OPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIIHO BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIaTh C INpE3EHTAlMeil pe3yJbTaTOB MO3HABATEIBHOM AESITETbHOCTH, MOIYUYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIMIOJHEHUH XUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl MO WCCICIOBAHWIO CBOMCTB W3y4YaeMbIX BEIECTB,
peanu3zanuu y4eOHOTO MpoekTa U (OPMYJIHUPOBATH BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHBIX
HCCJIEIOBAHUM IMyTEM COTJIACOBAHMSI MMO3ULIUN B XO7€ 00CYkIeHUS U 0OMEHA MHEHHSIMH.

OBjaieHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JA€CTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYLIECTBJISTH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
omnpezenss €€ UeNU U 3aJla4d, KOHTPOJIUPOBATh U MO Mepe HEeOOXOIUMOCTH KOPPEKTHUPOBATH
npeyiaraeMblii arOpuUTM JEUCTBUN NPU BBHIMNOJHEHUHM y4eOHBIX U HCCIIEIOBATEIbCKUX 33/1ad,
BEIOHMpaTh HanOomee YPHEeKTUBHBIN CIIOCOO WX PEIICHUS ¢ YYETOM MOTYyYeHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKIIUIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JIESTEIbHOCTH HAa OCHOBE CAMOAHaJIN3a U CAaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHndyeckas XuMHUsh» OTPaKaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUYECKON COCTABJISIFOLIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XUMHUH B TIO3HAHWH SIBJICHUU TPUPOJBI, B (OPMHPOBAHWH MBIIUICHHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBLHOM TPAaMOTHOCTH, HEOOXOIUMOW Ui pelieHus
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAaHHUW, KOTOpas BKJIKOYAECT: OCHOBOIOJATraroLIne
HNOHATUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaiméHHasl), MOJb, MOJISIpHAs Macca, MOJSPHBIE 00BEM, YIVIEPOJAHBIA  CKeJeT,
(GyHKIMOHAIbHAS TPyMNa, paJuKan, W30MEpHUsi, MU30MEpPbl, TOMOJOTUYECKUN psia, TOMOJOTH,
YIJIEBOJAOPOABI, KACIOPOA U a30TCOJAEpIKAIIME COCAVMHEHUS, MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSIMHEHMS]); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUSI OPTaHUYECKUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMUMHUHW; MHPOBO33PEHUYECKHUE 3HAHMS, JICKAIINE B OCHOBE IMOHUMAaHUSA
MPUYHMHHOCTH U CUCTEMHOCTH XUMHYECKUX SBJICHHUM, (DaKTOJIOTHUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, OMyuYeHUHU U 0€30MaCHOM MCIOJb30BaHNN BAKHEUIIINX OPraHUIECKUX BEIIECTB B OBITY
Y NIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUI BBISABIIATH XapaKTEPHBIC MPU3HAKK MOHSATHH, YCTaHABINBATH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE TOHATHUS IIPU ONMCAHUU COCTaBa, CTPOEHUS U
MIPEBPALLEHUI OPraHUYECKUX COCAUHECHUM;

c(OpMUPOBAHHOCTh YMEHHUI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIMEHHON) (OPMYIT OPraHUYECKHX BEUIECTB
Y YpaBHEHU XMMHUUYECKUX PEaKIWid, U3rOTABIMBATh MOJEIN MOJIEKYJ] OPTaHMYECKHUX BEHIECTB
JUTSL WIUTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABINBATH MPUHAICKHOCTh H3yUYEHHBIX OPTaHUYECKHIX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIACCy/TpyIle COeIUHEHUN
(yrieBogoposbl, KUCIOPOA W a30TCOJACpXKAIMe COCIUHECHHUS, BBICOKOMOJICKYJISPHBIC
COCIMHEHUs), JaBaTh MM Ha3BaHMA No cucremarndeckoil Homenkiatype (IUPAC), a Taxxke



MPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTHAEIbHBIX OPraHUYECKHUX BEIIECTB (ITUJICH, MPOIHIIEH,
alleTUJICH, STHJICHIJMKONb, TIMLEpHH, (eHon, ¢GopMambAeTHa, aneTaabAerH, MypaBbHHAs
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TIIOK03a, (PPyKTO3a,
Kpaxmal, LIeJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHSI OINpPEAENATh BHJBI XUMHUYECKOM CBS3M B OpPraHMYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BeiecTB A. M. bytiepoBa st 00bsiCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPaHEHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pU30BaTh COCTaB, CTPOEHHUE, (HU3IUUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX IPEICTABUTENIECH PA3IMUHbIX KIACCOB OPraHUYECKUX BELLECTB
(MeTan, 2TaH, STHWJCH, NPOMWIEH, ameTwieH, Oyramuen-1,3, merunOyragueH-1,3, OeH3zon,
METaHOJ, 3TaHOJ, YTHJICHTIIUKOIb, TJIUIEPHUH, (EHON, aleTalbIeril, MypaBbuHas U yKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmaj, ILeJUI0103a, aMHUHOYKCYCHas KHCIOTa), WUIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HUMU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEepPH30BaThb MCTOUYHUKH YTIEBOJAOPOIHOIO CHIPBS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEPepabOTKH M MPAKTUYECKOE NMPUMEHEHHE
IPOJIYKTOB MEPEPadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA MM MPOAYKTa PEaKIUH 110 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXO/HBIX BEILIECTB I IPOJYKTOB PEAKIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, MWCIONb3YEMbIX B XWUMHUU IPU M3YYEHUM BEIIECTB M XUMHYECKHUX SBJICHUU
(HaOmofieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYalIUSX, CBSI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHUH COOJIOAAThH MpaBUiia MOJIb30BAHUSA XUMHUUYECKOW MOCYION U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TaK)Ke MpaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBIITOJHEHUIO JJa0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAaHUPOBATh M BBINOJHATh XUMHYECKUN JKCHEPUMEHT
(peBpallleHus] OPraHNYeCKUX BEIIEeCTB IPU HAarpeBaHWM, MOJYyYCHHE STHIIEHA M M3yYEHHE €ro
CBOWCTB, KaUECTBEHHBIE PEAKIINU OPIraHUYECKUX BEIIECTB, I€HATYpaLus OSJIKOB [P HarpeBaHHH,
IIBETHBIE PEAKITNH OCJIKOB) B COOTBETCTBHH C ITPAaBUIIaMU TEXHUKHU O€30MaCHOCTH ITPH 00paIieHun
C BeILIeCTBaMH U J1a0OpaTOpHBIM O0OPYJOBaHHEM, MPEJCTABIATH PE3yIbTaThl XUMHYECKOIO
JKCIEepUMEHTa B (OpPME 3alUCH YPABHEHUH COOTBETCTBYIOIIMX peakiuidl U (OpMyIHpPOBATH
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO HH(OpMAaIHIO,
MOJTy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeCTBa MaccoBoil uHpopmaru, UHTEepHET U ApYyTux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTMYECKH IIeJIeCO00pa3HOTro
NOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LENSAX COXPAHEHHS CBOEro 370pOBbsS U
OKpYyXaroIlel MpUPOJHOM cpenbl, 0OCO3HABaTh OMACHOCTh BO3IEHCTBHS Ha >KUBBIE OPTaHU3MBbI
onpeAeNéHHBIX OpraHMYecKUX BellecTB, MoHuMMas cMbici mnokaszarens [1/IK, mosicHaTe Ha
IpUMepax CrocoObl YMEHBIICHUSI U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
4eJI0BEKa;



JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 370POBBSI: YMEHUE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MIO3HAHUS BEIIECTB M XUMUYECKUX SBJICHHIA,

JUTSL CTICTIBIX M CTA00BUISIINX O0YYAIOMINXCS: YMEHHUE UCTIOIB30BaTh PEIbeHO-TOUCUHYIO
cucreMy o6o3HaueHuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[TpenMeTHbIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeoOpraHuyecKkas XuMus» OTpaxaroT:

c(OpMUPOBAHHOCTH MPECTABICHUN: O XUMHUUECKOH COCTABISIONIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, POJIU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJBI, B (HOPMHUPOBAHUH MBIIUICHUS U
KyJIbTYpbl JINYHOCTH, €€ (YyHKIMOHAIBLHOM TPaMOTHOCTH, HEOOXOIWMOW [UIsl peIIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
IPUPOIHOI cpere;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJATrAOLINE
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEeKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKyJ1a, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEMEHb
OKHUCJICHUS, XUMHUYECKas CBsi3b (KOBQJICHTHAs, WOHHAsA, MeETAJNIMYecKas, BOJOpOJHAs),
KpUCTATMYECKAsT ~ PEmETKa, THIBI XHUMHYECKHUX  PEAaKIUH, pacTBOp, AJICKTPOJIHTHI,
HEDJICKTPOJIUTHI, AJICKTPOJUTUYECKAST TUCCOLUAIUS, OKUCIHUTEIh, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHUYECKON peakliy, XMMUYECKOe PABHOBECHUE); TCOPUU U 3aKOHBI (TEOPHSI DJIIEKTPOIUTUIECKON
nuccouuanuu, nepuoanyeckuit 3akod J[. M. MenaeneeBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB,
3aKOH COXPAaHCHUs W TPEBPAIICHUS SHEPTHH TPU XUMHUYCCKUX PEAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH SI3BIK XUMHUHW, MHPOBO33PCHUCCKHE 3HAHWS, JIe)KAIUe B OCHOBE IMOHUMAHUS
MPUYUHHOCTUA M CUCTEMHOCTH XUMHUYECKHX SIBJICHUN, (PaKTOIOTHYECKHE CBEJCHHS O CBOMCTBAX,
cocTaBe, MOMYyYeHUH M 0€30MacHOM HCMOJIb30BAHUHM BAKHEHIIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY M TPAKTHIECKOH JEATeITLHOCTH YEJIOBEKA,;

c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKH IMOHSATHH, yCTAHABIIUBATH
UX B3aUMOCBSI3b, HCIIONB30BATh COOTBETCTBYIOIIME TMOHSATHUS MPH OMHMCAHWU HEOPTraHMYECKHX
BEIIIECTB U UX MPEBPAICHUH;

c(OpPMHUPOBAHHOCTh YMEHHUI HCIOJB30BAaTh XUMHUYECKYIO CUMBOJIMKY JIJISI COCTABIICHUS
dopMyJI BENIECTB W YypaBHEHWH XWMHUYECKUX PEAKIUH, CHCTEMATHUYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHalbHBIC HA3BaHHWS OTICIbHBIX HEOPTaHWYECKUX BEIIECTB (YrapHbIA ras,
VIIEKUCIBIA Ta3, aMMHUakK, TaméHas W3BeCTh, HETall€Has W3BECTb, MUThEBAs COJa, MUPUT U
ApyTHe);

c(OpPMHUPOBAHHOCTh YMEHUH ONPEAEIATh BAJICHTHOCTh M CTEIICHb OKUCIICHUS XUMHYECKHX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOH CBS3U (KOBAJICHTHAs, MOHHAS,
METaJIJTNYecKasi, BOJOPO/JIHAS) B COSAMHEHMSIX, TUN KPUCTAIUYECKONW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAs, MOJICKYJISIpHAs, WOHHAS, METAaJUIMYecKas), XapakKTep cpeibl B BOJTHBIX
pacTBOpax HEOPTaHHMUECKHUX COCTUHCHHIA,

c(hOpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPTAHUYECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIIAcCy/TpyIINe COeNnHEHUH (TIPOCThIE BEIIeCTBA — METAIUIBI U
HEMETaJIIbl, OKCHJIBI, OCHOBAHHUS, KHCIIOTHI, aM()OTEPHBIC THIAPOKCHUJIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM paCKpbIBaTh CMBICH Mepuoandeckoro 3akona J[. U.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
IMPOTHOCTUYECKYIO (DYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos Ilepuonuueckoii cucteMbl XMMHUECKUX 3i1eMeHToB []. U.
MeHeneeBa, HMCHOJNB3Ys TOHATUS «S-, P-, O-DICKTPOHHBIE OPOHTANINY, «IHEPTETHYCCKUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHYECKHUX OJJIEMEHTOB M HX
COeIMHEHUH 10 nepuoAam u rpynnam llepuogudeckoil cucremMbl XUMHUECKUX 31eMeHTOB Jl. .
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTeprU30BaTh (OMUCHIBATh) OOIINE XMMUYECKHE CBOWCTBA
HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE N'€HETUYECKOU
CBS3M MEXJy HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOIIBK) YPaBHEHUH COOTBETCTBYOLIUX
XUMHYECKHUX PEAKIUK;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IUnIHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BelIecTB, TeIUIOBOMY 3(ddexTy peakiuu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIMH, YIaCTUIO KaTallu3aTropa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHUS peakUUi pa3Iu4HbIX THIIOB, IOJHbIE
U COKpalIEHHBIC YPAaBHEHHS peaklUii HOHHOTO OOMEHA, YUUTHIBAsl YCIOBUS, MPU KOTOPBIX 3TH
peakMu UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAUTH PEAKIUU, TMOATBEPNKAAIOIINE KayeCTBEHHBIM
COCTaB pAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHHIM MYTEM HOHBI,
IPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCPeICTBOM COCTABJICHUS IEKTPOHHOIO OanaHca 3TUX PeaKIlHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3IUYHbIX (AKTOPOB; XapakTep CMEUICHHS XHMHUYECKOTO PaBHOBECUS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKHUE MPOIIECCHI, JIEKAIIIe B OCHOBE
IPOMBIIIJIEHHOTO TOJIy4€HUS CEPHOW KHUCIIOTHI, aMMHaka, a Takxke Cc(HOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIIMX HAy4YHBIX NPUHLHUIAX U OKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOAWTH BBIYMCIEHUS C MCIOIB30BAaHUEM TMOHSTUS
«MaccoBasi 0Nl BEILECTBA B pAacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XUMHYECKHX
peakuusax, Macchl BellecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WU
00BEMY OJTHOTO M3 yYacTBYIOIIMX B pEaKIMM BEIIECTB, TEIUIOBOro 3((dekra peakiuy Ha OCHOBE
3aKOHOB COXPaHEHUsI MacChl BEUIECTB, MPEBPALLECHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATh MPaBWJIA MOJB30BAHHUS XUMHUYECKON TMOCYI0U U
nabopaTOpHBIM 000PYIOBaHKMEM, a TaK)Ke MpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMHU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmokeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTalld3aTopa, OMNPEIENIEHUE CpeJibl
pPacTBOPOB BEILECTB C MOMOIILI0 YHUBEPCAIBHOI'O MHAUKATOPA, BIMSHUE Pa3IU4HbIX (DaKTOPOB
Ha CKOPOCTh XHMHUYECKOW PEaKIuH, peaklMd MOHHOTO OOMEHa, Ka4eCTBEHHBIC peakluu Ha
cynb(dar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIIeHUE YKCIIEPUMEHTAIBHBIX
3amau o TtemMaM «Metamney U «Hemeramibl») B COOTBETCTBUM C NpaBUJIAMU TEXHUKHU
0€30MacHOCTH MpHU 00pallleHNH ¢ BELIECTBAMH U JIaOOpaTOPHBIM 000PYI0BaHUEM, MPEACTABIATh
pe3yNbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (OpMe 3aluCH YpPaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyITUPOBATH BHIBOJBI HA OCHOBE 3THX PE3YyJIbTAaTOB;



c(OpMUPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIM3UPOBATH XHMMHUYECKYI0 HH(pOpMaluio,
MOJIy4aeMyI0 U3 pa3HbIX HICTOYHUKOB (CpeIcTBa MaCCOBOM KOMMYHUKaLMK, IHTEpHET U APYyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIa SKOJOTUYECKH IIeJIECO00Pa3HOTro
MOBE/CHHUA B OBITY M TPYAOBOH [EATEIbHOCTH B IENSAX COXPAHEHUS CBOETO 3/I0pPOBbI U
OKpPY’KaIOIIEeW MPUPOIHON Cpelbl, OCO3HABATh ONACHOCTh BO3JCHCTBUSI HA KUBBIE OPraHU3MBbI
onpeAeEHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObl
YMEHBIIEHUS U MIPEAOTBPAIIECHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 00y4YarolIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 3J0POBbs: YMEHHE MPUMEHSTH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHUIA;

JUTSI CTICTIBIX M CTA00BUISIINX O0YYAIONIMXCS: YMEHHUE UCTIOIB30BaTh PEIbeHO-TOUCUHYIO
cuctemy obo3nadenuii JI. bpaiins s 3anucu XuMudeckux Gopmyot.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/t Konrpoabsneie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypenI
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKO XUMHUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOEHHS OPTraHUYECKUX COEIMHEHUN A. 3
M. byrneposa
Uroro no pazneny 3
Paznea 2. Yraesogopoasnl
2.1 [IpenenbHbIE YTI€BOAOPOABI — aJKAHBI 2
99 HenpenenbHbie yriieBOIOPOIBI: AIKEHBI, 6 1
AJIKaJIMEHBbI, ATKUHBI
2.3 ApoMaTu4ecKue yriieBoA0pOIbI 2
24 [IpupoaHbIe ICTOYHUKH YTIIEBOJIOPOIOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepskamnue oprannieckie coeJuHeHust
3.1 Cnuptsl. ©enon 3
3. Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3(upsI
3.3 VriaeBoasl 3 1

Hroro mo pazneny 13




Pasznen 4. A30Tc0uepmamne OpPraHn4eCcKue COCINHECHUs

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3
Uroro mo pazneny 3
Pa3znea 5. BbicokoMOJIEKYJISIPHBbIE COEINHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Utoro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungpposbIie
Ne i/mn P Konrpoubusie IlpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemenToB 1. . Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi xumusi
2.1 Merannbl
2.2 Hemeramst 9 1
53 CBsi3b HEOPTAHUYECKUX U OPTaHUYECKHUX 5
' BEIIECTB
Hroro no pazneny 17
Pa3zpnen 3. Xumus v :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YAEHUKA

» Xumus, 10 kmace/ T'abpuensia O.C., OctpoymoB U.I'., CnankoB C.A., AKIIMOHEpHOE
o6rrectBo «M3marenbcTBO «IIpocBeniecHme
* Xumus, 11 xkmace/ I'abpuensia O.C., OctpoymoB U.I'., Cnagkos C.A., AKIHOHEpHOE
obmrectBo «M3marenbcTBo «IIpocBemieHne

METOANUYECKHUE MATEPUAJIBI 1JI51 YYUTEJIA

Xumus. Meroauueckue pekomenanuu. [Ipumepusie padoune nporpammsl. 10-11 knaccst

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

Poccwuiickas anexkrponnas mkosa (POII): https://resh.edu.ru/
Ennnoe coneprxkanue ob6mero oopazoBanus (edsoo.ru):
but6mmoreka [IOK,

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/11 SIKnacc:
https://yaklass.ru Mudoypok:
https://infourok.ru
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