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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHOW 00pa30BaTEeNbHONW MPOrpaMMbI CPEIHEro
obmero oOpaszoBanus (DOII COQO), mpexacraBneHHBIX B DeaepaibHOM TOCYAAPCTBEHHOM
oOpazoBarensHoM cragaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«Xumus» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit denepanuu, peaqn3yonux OCHOBHbBIE
oOpa3oBaTesbHbIE MPOrPaMMBI, 1 OCHOBHBIX MOJOXKEHUH «CTpaTeruyl pa3BUTHSI BOCIIUTAHUS B
Poccuiickoit @enepanun Ha nepuoy 10 2025 rona» (Pacnopsikenue I[pasurensctea PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJIX0/I0B K pa3pabOTKe MPOTPaMMEBI IO XUMUH, K OTIPEICTICHUI0 00IIeH CTpaTeTnu
00y4eHHs, BOCTIUTAaHUS M Pa3BUTHUS OOyJarOIIUXCs CPEICTBAMH YU4E€OHOTO IMpenmeTa «XHuMHUSD»
g 10—11 xiaccoB Ha 6a30BOM ypOBHE COCTaBWIM KOHLENTyanbHble nosoxerus @I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JICH, COJIEP KaHUs, PE3YJIbTaTOB OOyUEeHHS U TPeOOBaHUN K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThl0 HMX 00pazoBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM peajH3aldid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOYEBBIX
[EHHOCTEH, MPUCYIINX [ETOCTHON CUCTEME XMMHUYECKOTO 00pa30BaHMUsl. DTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHPOJIBI, (POPMHUPOBAHUST MUPOBO33PEHUS U OOMIeH KyIbTYphl YeJIOBeKa, a
TaK)Ke 9KOJOTMYEeCKH OOOCHOBAHHOTO OTHOIIEHHMS K CBOEMY 370POBBIO M MPUPOTHON cpeje.
Peamuszyercs xumuueckoe oOpa3oBaHuE OOydYaOIIMXCS HA YPOBHE CpEeIHEro oOIIero
o0Opa3oBaHUs cpeACTBAMU y4eOHOTO mpeaMeTa « XUMHUs», COAepKaHUe U MOCTPOSHHE KOTOPOTOo
oTpeJieNieHbl B MpOrpaMMe MO XUMHHM € YYETOM CHelU(pUKA HAyKH XUMUHU, €€ 3HaueHus B
MO3HAHUU MPHUPOJBI U B MaTepUalbHON JKU3HMU OOIECTBA, a TaKkKe C y4ETOM OOIIMX Lieiel u
MPUHIIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBI CpeJHero oOuiero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHUS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK MIpaeT 0COOYIO0 pPOJib B COBPEMEHHOM
LUMBUIIU3AMU, B CO3JaHUM HOBOM 0a3bl MarepuaibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHUpOBaHHE PALIMOHAIBHOTO HAYYHOTO MBILIUICHUS, B CO3JIJaHUE LIEJIOCTHOTO MPEACTAaBICHUS
00 OKpy>KaroleM MUpe KakK O €AMHCTBE IPUPOIbI M YelIOBEKa, KOTOpoe GOpMUPYETCS B XMMHUH Ha
OCHOBE IMOHMMAHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOLIEro MHpA, OCO3HAHUS B3aUMOCBS3U
MEXIy CTPOCHHEM BEIIECTB, X CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo B3auMOACUCTBYSI C IPYTUMH €CTECTBEHHBIMU HayKaMU, XMMHsI CTaJla HEOThEMIIEMOU
4acTbI0 MUPOBOHM KyIbTYpbl, HEOOXOIUMBIM YCIOBHUEM YCIICUIHOTO TPyAa U KU3HH Ka)JI0TO
yiieHa oOmectBa. CoBpeMeHHass XMMHS KaK HayKa Co3uJarelbHas, Kak HayKa BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha pelIeHUuEe TIJI00albHBIX MPOOJIeM YCTOWYMBOIO pa3BUTHUS
YeJI0BEUECTBA — ChIPhEBOM, SHEPIreTUUECKOM, MUIIEBOM, FIKOJOTHUECKON O€30MaCHOCTH U OXpaHbl
3JI0pOBBSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HUs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CocTaBisifolmMH  TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bble Kypchl — «OpraHnuyeckas
xumusi» U «OO0MIas 1 HeopraHudecKasi XMMHsD», OCHOBHBIM KOMIIOHEHTOM COJICPYKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHHU (C BKITIOUECHHEM
3HaHUH U3 001IeH XUMHIH) U OpraHMYECKON XUMUU. POPMHUPOBAHUE JAHHOW CUCTEMBI 3HAHUH MTPH
U3Y4YEHUHU IpeaMeTa 00ecredyMBacT BOZMOKHOCTh PACCMOTPEHHUSI BCETO MHOTOOOpa3us BELLECTB
Ha OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas 1 HeopraHmdeckas
XUMHES» COPMHUPOBAHA B MPOTPaMME MO0 XHMHH Ha OCHOBE CHCTEMHOTO IMOAX0Jia K M3yYCHHIO
yu4eOHOro Marepuaia ¥ OOyCIOBIIEHA HCTOPHYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHWN Ha
ONpEEeTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUYECKON TEOPHM CTPOEHMSI OPraHMYEeCKHX COEIMHEHUH, a
TaKke Ha YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEACTABICHUM O CTPOSHUU BEIECTB.
CeeneHusi 00 M3ydaeMbIX B Kypce€ BEIECTBaxX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COE€IMHEHMH. B Kypce opraHnyecko XUMHUU TMOJTy4aroT
pa3BUTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIero o0pa3oBaHUs MepBOHAYaIbHbIE
MPEACTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIIN Y.

[Tox HOBBIM YIJIOM 3peHHsI B TpeaMeTe «XUMHs» 0a30BOTO YpPOBHS paccMaTpHUBACTCS
U3YYEHHbII Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs TEOPETHUECKUH MaTepuanl u
(haKTOJIOTHYECKUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0masi 1 HeoOpraHuyeckasi XuMus» 00ydaroIUMCsl PEIOCTaBIAETCS BO3MOKHOCTh OCO3HATH
3HaYEHUE NEPUOJUYECKOTO0 3aKOHA C OOIIETEOPEeTUYECKHX M METOJIOJIOTUYECKUX IO3UIINH,
IyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (GYHKIMHA 3TOro 3aKoHa — OT oOoOmaromei 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BaXXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHNH, 4 TAKKE O XUMUYECKUX PEaKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUs
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpKaHUs, HUMEKOLUMU
KYJIbTYPOJOTHYECKH M TPUKIAQAHONW XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT MOHUMAHHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABaTEIbHOU U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MpoOIemMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJTHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIENI0BATENIbCKUX 3adad. B mernoM coaepxanue
yueOHoro mpeamera « XUMUsD JaHHOTO YPOBHS H3Yy4YCHHsS] OPHUEHTUPOBAHO Ha (GOPMHUPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUECKON OCHOBBI JIJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, TO3HABAEMOCTb IPUPOJAHBIX SIBJICHUN IMYTEM HKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYH MeXIy HOBBIMU (aKTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH JKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/IaHNS HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.

B nutane perienus 3a1a4 BOCIUTAHUS, Pa3BUTHS U COITMAIN3AIINN O0YJYarOIINXCS IPUHSATHIC
MporpaMMoON MO XUMHH MNOAXOAbl K ONPEIEICHUIO COJEPKAHUS U TOCTPOEHUS IpeaMeTa
npenycMaTpuBaoT (GOPMUPOBAHUE YHUBEPCAIBbHBIX Y4eOHBIX NEHCTBUM, MMEIONINX 0a3oBoe
3HAUEHUE ISl PA3IMYHBIX BHJIOB JEATEIHHOCTH: pPEIICHHUS MpoOleM, MOWCKa, aHalIu3a Hu



o0pabotku wuH(poOpManMK, HEOOXOAUMBIX JUIS NPUOOPETEHHs] OMbITa NPAKTHUYECKON U
HCCIIEI0BATENILCKOM eI TeIbHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B TIO3HAHUHM XHUMHUU.

B mpakTuke npenoaaBaHus XMMUM KaKk Ha ypOBHE OCHOBHOTO 00IIIero o0pa3oBaHus, Tak U
Ha YpOBHE CpeaHero o0miero o0pa3oBaHusi, IpU OTPEICICHUHN COAEPIKATEIBHON XapaKTePUCTUKU
Hesnel M3y4eHUs TpeaMeTa HaNpaBICHHWEM IEPBOCTENICHHOW 3HAYMMOCTH TPAaIUIIOHHO
npu3Haércsi (HOPMUPOBAHME OCHOB XHMHYECKOW HAyKH Kak OOJIACTH COBPEMEHHOTO
€CTEeCTBO3HAHUS, IPAKTUIECKOH AATEIHHOCTH YeJIOBEKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHPOBOM
KynbTypbl. C METOIMYECKON TOYKHM 3pPEHUSI TAKOW IMMOAXOJ] K ONPEACICHUIO LeJed HM3yd4eHUs
MpeaMeTa SBISIETCS BIIOJIHE ONPaBJIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHS TJIABHBIMU LEISIMH U3Y4YCHHUs TNpenMmeTa «XUMHS» Ha
6a3zoBoM ypoBHe (10 =11 ki1.) siBASIFOTCS:

e (GOopMHUPOBAHME CHUCTEMbl XUMUYECKHX 3HAHMA KaK BaKHEUINEH COCTaBIISIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIFIOUEBBIC TTOHSTHS,
(GbyHIaMEHTAJIbHBIE 3aKOHBI M TEOPUH XUMHUH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JOCTYIMHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W Pa3BHTHE MPEICTABICHUI O HAYYHBIX METO/axX IMO3HAHWS BEIIECTB U
XAMUYECKUX PEaKInid, HeOOXOAMMBIX ISl MPHOOPETEHUsT YMEHUH OPHEHTHPOBATHCS B
MUpE BEUIECTB U XUMUYECKUX SIBIICHUH, IMEIOIIMX MECTO B MIPUPOJIC, B IPAKTUICCKOHN H
MMOBCETHEBHOM KM3HU,

® Da3BUTHE YMEHHH U CIIOCOOOB JEATENHHOCTH, CBS3aHHBIX C HAOJIOJIEHUEM W
OOBSICHCHHMEM XHUMHYECKOTO OSKCIEPUMEHTa, COOIOJCHUEM TIpaBui 0€30MacHOTO
oOpaleHus ¢ BeIeCTBAMH.

Hapsiny c atuM, copepkarenbHas XapakTepUCTUKa LieJe U 3a7a4y U3ydyeHus MpeaMera B
MporpaMMe o XMMHU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU MPUOPUTETAMHU B
cucTeMe cpeaHero oomero oopasoBanus. CeroHs B MPENO aBaHUN XUMUHU B OOJIBIICH CTENeHN
oTaéTcs MPeaNoUTeHUE MPAKTUYECKON KOMIIOHEHTE COJIepyKaHusi 00yueHusl, OPUEHTUPOBAHHOM
Ha MOJATOTOBKY BBIMYCKHUKA 00II€00pa3oBaTeIbHON OpraHU3aliy, BIAJCIONIEr0 He HaOOpOM
3HaHMH, a (PYHKIMOHAJIBHON TI'PaMOTHOCTHIO, TO €CTh CHOCOO0aMHU M YMEHHUSIMH aKTHUBHOIO
MOJIy4eHUs! 3HAHUN U IPUMEHEHUS UX B PeajbHOM )KU3HU JIJIs1 peLICHHsI MPAKTUYECKUX 3a/1au.

B cBsa3u ¢ oTuUM mpu u3ydeHMM TMpeaMeTa «XHUMHS» JIOMUHHUPYIOIIee 3HaueHUe
MPUOOPETAIOT TaKue 1eNIK U 3a7a4u, KakK:

ajanranus 00yJaromuxcs K yCIIOBUAM JUHAMUYHO Pa3BUBAIOIIETOCS MHUPa, (GOPMUPOBAHUE
MHTEJUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITEIbBHOMY TMPUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HEHHBIX CHUTYAIUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopMupoBaHre y OOYyYalOMIMXCS KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHIN),
UMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE /ISl Pa3IMYHbIX BUJIOB JESATEIBHOCTH: PELIeHUs Ipoliem,
MOMCKA, aHaluW3a M 00paboTKHM HUHPOpPMALUHU, HEOOXOMUMBIX JUIsI HPUOOPETEHHs OIbITa
JEeSITEeNFHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B MO3HAHWM XMMUH, a TaKXkKe Ui OICHKHU C
MO3UIMH HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YesloBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIEKTYAIbHbIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITETIbHO IPHOOpETaTh HOBBIE 3HAHUS 10 XUMHHU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMU, UCITIONB30BaTh COBPEMEHHbIE HH()OPMAIIIOHHBIE



TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOM M HAyYHO-MIOMYISPHON MHPOPMALUN XUMHUYECKOTO
COJICpKAHUS;

(dhopMHpOBaHKE U PAa3BUTHE Y 0OYUAIOMIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHUS,
HAOIIOIaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCITUTaHHE Y 00YJIArOIIHUXCS YOKAEHHOCTH B TYMAHUCTUICCKOW HAITPABICHHOCTH XUMUH,
e€ BaKHOW pONHM B PEHICHWU TJIO0ATBHBIX MPOOJIEM pPAMOHAIBHOTO MPUPOAOTIOIH30BAHUS,
IMOMOJIHCHUS DSHEPIrCTUYCCKHUX PCCYPCOB M COXpPAHCHUA IMPHUPOAHOIO0 pPaBHOBECHUA, OCO3HAHUA
HE0OX0IMMOCTH OSpPEKHOTO OTHOIICHHUS K IPUPOJIC U CBOEMY 3/I0POBBIO, a TAKKE MTPUOOPETCHHS
OIIbITa UCIIOJIB30BAHUA TTOJTYYCHHBIX 3HAHUU I IPUHATUSA T'PaMOTHBIX pemeHHﬁ B CUTyallusiX,
CBsI3aHHBIX C XUMHWYCCKUMU ABJICHUSIMUA.

B yueGHOM mane cpemHero oOmiero oOpa3oBaHusi mpeaMer «XuMus» 0a30BOT0 YpOBHsI
BXOIUT B COCTaB HpeHMCTHOﬁ oOnactu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBD).

OO01mee 4uCIIO YacoB, OTBEASHHBIX I M3yYeHUS XMMHUH, Ha 0a30BOM YPOBHE CpPEIHETO
obmrero oopazoBanusi, coctaisieT 68 yacos: B 10 knacce — 34 vaca (1 yac B Henento), B 11 kiacce
— 34 gaca (1 gac B HezemIO).



COIAEPKXAHUE OBYYEHUA

10 KVIACC
OPI'AHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer oprannueckoi XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIy4YEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopus cTpoeHus opraHuueckux coequHenunit A. M. byrieposa,
e€ OCHOBHBIE MOJIOKEHUA. CTpyKTypHbIe (DOPMYNIBI OpraHMYEcKUX BelecTB. ['omosorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHMUECKUX COEAMHEHUSX — OJJUHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBnenue o knaccu(uKaluyu OpraHMuecKrx BeulecTB. HoMeHkIaTypa opraHu4eckux
coeMHEeHUH (cucTeMaTudeckasi) U TpUBUAJIbHbIE HA3BaHUS BaKHEHIINX IPEICTaBUTEIIEN KJIacCOB
OpraHMYECKUX BEIECTB.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB UM MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HaOJIOEHUE ¢ ONHCAaHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHuu (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH M 3TaH — MpocCTeHlne
MIpPe/ICTaBUTENH AIKAaHOB: (U3NYECKHE U XMMUYECKHUE CBOWCTBA (peakliy 3aMeIleHUsl U TOPEHus),
HAax0’KJICHUE B IIPUPOJIE, IOJIyYEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH P, DTWIEH U MPOMWIEH — MPOCTEUIINE
MPE/ICTAaBUTENN aAJKEHOB: (PU3MUecKHe U XUMHUUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALIUY, OKUCIICHUS U TIOJMMEPU3allin), MOTy4eHuEe U IPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMmepusanun). [lonydenne CHHTETHUECKOTO KaydyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTUYECKHI psia. ALETUIeH —
MPOCTENIINI IPECTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuy ruApUpPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTYyISHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3NYECKUE M XUMHUYECKHE CBOICTBa (peakiuu
raJIOTEHUPOBAHUS M HUTPOBAHM), MOJy4Y€HUE U NpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumueckue ceolcmea (PeaxKyuu 2aio2eHupo8anus U HUMpoB8aHus), noaydexue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTuMdeckas CBsS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUICKALMMH K pa3JIMuHbIM KjlaccaMm.

[Ipupoanble UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U momnyTHble HE(TAHBIE Ta3bl.
Hedts 1 e€ npoucxoxaenue. CnocoOsl nepepaboTku HeTH: eperoHka, KpeKUHT (TEpPMHUUECKUH,
KaTaquTHueckuit), muponus. IIpoaykrel mepepaboTku HedTH, HX NPUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITYy. KaMeHHBIH yroJib U MPOIYKTHI €ro nepepaboTKy.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHbl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJI€BOJOPOJIOB M TaJOr€HONPOMU3BOJHBIX, NPOBEIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOAYKTa PEAKIIUH 110 U3BECTHBIM Macce, 00bEMY, KOJTHUECTBY OJHOTO
W3 MUCXOJIHBIX BEIIECTB WUJIH MPOIYKTOB PEAKIUH ).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMUYECKHE CBOMCTBA (PEaKUMW C aKTUBHBIMH METaNIaMH, TaJOT€HOBOJOPOAAMH, TOPEHHE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHoIa U STaHOJIa
Ha OpraHu3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIIMKOIb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIEIOYHBIMU METAJIaMH, Ka4eCTBEHHAs pEaKIHs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
ATHIICHTJTUKOJISL.

@DeHOoI: CTPOEHUE MOJIEKYIIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCMYHOCTH (peHoa.
[Ipumenenue denoua.

Anpnerunpl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XMMHYECKAE CBOWCTBA (PEAKIMHM OKWCICHUS W BOCCTAHOBJICHHS, KAaYeCTBCHHBIC DPEAKIIHH),
MOJTydeHHE ¥ TIPUMEHEHHE.

OMHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTBI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
TepuHKANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MIPEJICTAaBUTENIH BBICIIMX KapOOHOBBIX KHCIOT. MbIla KakK COJIM BBICITUX KAPOOHOBBIX KHUCIIOT, HX
MOIOIIlEE IEHCTBHUE.

CrnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBo10B (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumoeiicTBue ¢ ruapokcuaoM Meau(ll), okucienne aMMuayHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBIeHHE, OpOXKEHHE TIIIOKO3bI), HAXOXKJICHHE B TPHUPOJE, NPUMEHEHHUE,
o6uosnoruydeckas poiib. Dotocunres. PpykTo3a Kak U30Mep IIIFOKO3BI.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue KpaxMasia U LEeJUTI0I03bI.
Ouznyeckue U XUMHUYECKHUE CBOMCTBA Kpaxmaia (TUIpoJIu3, KaYeCTBEHHAs PEaklus C HOJIOM).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelicTBue riunepuHa ¢ ruapokcuaom memu(ll)), ampaermmoB (okucieHue
aMMHa4YHBIM pacTBOpoM okcuga cepeopa(l) u ruapokcumaom meau(ll), B3aumoaeicTBrue kpaxmana
C MOJIOM), IPOBE/ICHNE MTPAKTHUECKON pabOThI: CBOMCTBA PacTBOPA YKCYCHON KHUCIIOTHI.

Pacuérnbie 3agaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
MCXOJIHOTO BEIIECTBA WIIH MPOAYKTA PeaKIMU M0 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO
W3 UCXOJIHBIX BEIIECTB WJIM MPOIYKTOB PEAKIUN).

A3o0Tcoaeprkale OpraHn4ecKue CoeIMHEHMS.

AMUHOKHUCIIOTHI Kak aM(QOTEpHBIE OpraHu4ecKre coequHeHusl. DU3NYECKUE U XUMHUECKHE
CBOMCTBAa aMUHOKHCIOT (Ha MpuMepe IHIMHA). bronormueckoe 3HaUE€HHWE AMHHOKHUCIIOT.
[TenTuaer.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB: THUIAPOJU3, JCHATypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIepUMEHTAJIBHBIE METOJIbl M3YYEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJEHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BricokomoiiekyJisipHbIe COeIMHEHH S

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUSL.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHUsl BEIIECTB U MX MpEBpAllleHUIl: 03HAKOMJICHHE C
oOpa3lamMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4Yepe3 HUCIOJIb30BAHWE KaK OOIIMX E€CTECTBEHHO-HAy4YHbIX MOHSTHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
TEOpUs, aHadu3, CHHTE3, KiIaccupukauus, TIEepUOJAUYHOCTb, HaONIIO/IeHUue, HW3MEpEHue,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3NUEeCKHe BETMUMHBI U UHUIIBI UX
M3MEpEeHUsl.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BENIIECTB B OpraHmsMme, (poTOoCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: muIIEBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPECTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBBI XHMHH

XumMuueckuil snemMeHT. AToM. Sapo aroma, H30TONBL.  DJIEKTpPOHHas 000JI0YKA.
DHepreTUYeCcKUe YPOBHH, NMOJYPOBHU. ATOMHbIC opOuTany, S-, p-, d- aneMeHThl. OCOOCHHOCTH
pacripeielieHUs] JIEKTPOHOB [0 OpOUTAIAM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX HEPUOJIOB.
DneKTpoHHask KOH(UTYpaIus aTOMOB.

Ilepnognueckunn 3axkoH u Ilepuoguueckas cucreMa XuUMUYECKUX dieMeHToB JI. M.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M [lepuonnyeckod CHUCTEMBI XUMHYECKHX
aneMeHToB JI. YI. MenzneneeBa ¢ COBPEMEHHON TEOPHUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHsI CBOMCTB XUMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM HPOCTBIX U CIOKHBIX BEIIECTB
II0 Tpynnam M rnepuosiaM. 3HaueHHe NEPUOJUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

CrpoeHnue BemecTBa. XUMHUYECKas CBsA3b. Buabl XMMHUYECKON CBsI3U (KOBaJEHTHAas
HEMoJsipHas W TOJIApHasi, MOHHAs, MeTajIndeckas). MexaHu3mbl 0O0pa3oBaHMs KOBAJCHTHOM



XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI ¥ AHUOHBI.

BemecTBa MOJIEKYASIPHOIO U HEMOJIEKYISPHOIO CTPOEHHS. 3aKOH IIOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsiTie o aucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOUAHbBIE pacTBOpBL. MaccoBas 10715
BEILECTBA B PaCTBOPE.

Knaccugukanus Heopranudeckux coeanHeHnil. HomeHkIaTypa HeopraHM4eCcKuX BEIeCTB.
I'enernueckas cBs3b HEOPraHMYECKUX BEIIECTB, IPUHAUIEKAIINX K PA3JIMYHBIM KJlaccaM.

Xumunyeckass peaxkius. Knaccupukanus XUMHUYECKHX pPEaKUMM B HEOPraHUYECKOW U
OpraHMYecKON XUMUU. 3aKOH COXPaHEHMsI MACChl BEILIECTB, 3aKOH COXPAHEHUs U MPEBpallleHus
SHEPTUH MPU XUMHUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumuyeckoe paBHoBecue. PDakTOpbl, BIUAIOIIME HAa COCTOSIHME XMMHYECKOTO DPAaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTtnueckas auccouuanus. CunbHble W ciabble 37eKTpoiauTbl. Cpena BOJHBIX
PacTBOPOB BEIIECTB: KHUCIas, HEUTpaslbHas, IIeOYHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKClepUMEHTAIbHBIE METOJbl M3yYeHHUsS BEUIECTB U UX IPEBpAIlleHUi: JAEMOHCTpalus
tabmui «llepuommueckas cuctema xumuyeckux snaemMeHToB J[. M. MenneneeBa», u3ydeHue
MoJeNell KpUCTAINIMYECKUX pEIETOK, HAOMI0JeHHe M ONHUCaHue JEMOHCTPALMOHHBIX U
1ab0paTOpPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OIPENIETICHUE CPEellbl PACTBOPOB BEILECTB C NMOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUU
WOHHOTO OOMEHa), MpOBEACHUE MMPaKTUUECKOW paboThl «BnusHue pa3nuyHbIX (AaKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérhpie 3amaun.

Pacuérel o ypaBHEHUAM XUMHUUYECKUX PEAKLUI, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCMOIB30BAHUEM MTOHATUS «MACCOBAs OJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hewmerannsl. [lonoxenue HemeramioB B [lepuoanyueckoii cucteMe XUMUYECKUX AJIIEMEHTOB
J. 1. MenneneeBa u 0coOEHHOCTH CTpOEHHUs aTOMOB. Pu3nyecKkue CBONCTBA HEMETAJUIOB.
AmtoTponus HEeMeTauIoB (Ha MpUMeEpe KUCIOpoia, cepbl, hocdhopa u yriaepoa).

XUMHUYECKHE CBOMCTBAa BAXKHEWIIMX HEMETaJUIOB (TaJIOTeHOB, cephl, a3ota, ¢ocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOJICOACPKALINX KHUCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Meramnsl. [onoxenue metaisoB B llepuoanueckoi cucteMe XUMHUYECKUX J1eMEHTOB 1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aToMOB MeTaisioB. OOmiue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DIEKTPOXUMHUYECKUN P HATPSHKEHUN
METaJIJIOB.

XVUMUYECKHE CBOMCTBA BaXHEHIIMX METANIOB (HATpUM, Kaluui, KalblHii, MarHui,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O011re cnocoObl mosrydeHus: MeTauioB. [IpuMeHeHre MeTalioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YYEHHs BEIIECTB M MX MPEBPALICHUI: H3ydEHHE
KOJUIEKIINH «MeTalTbl U CIIIaBbl», 00pa3IloB HEMETAIIOB, PEIIEHNE IKCIIEPUMEHTANIBHBIX 33]1a4,
HaOJI0/IEHUEe W OIHUCAHME JIEMOHCTPAIMOHHBIX M J1TaOOPaTOPHBIX OIBITOB (B3aWMOJIEiCTBHE



TUAPOKCH/IA ATIOMUHUS C pAaCTBOPaMH KUCJIOT M IIEJIOYEeH, KAUeCTBEHHbIC PEaKUd Ha KaTHOHbI
METaJIOB).

Pacuérnble 3amaum.

Pacuéter Macchl BemecTBa Wiiu 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIIECTBA, MAcCe
W 00bEMY OJTHOTO M3 YYaCTBYIOIINX B PEAKIMH BEIIECTB, pacy€Thl Macchl (00bEMa, KOJIMYeCTBa
BEILECTBA) MIPOJIYKTOB PEaKLUH, €CJIU OJJHO U3 BELIECTB UMEET IIPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecriedeHNH SKOJOTUYECKON, SHEPTETUUECKOM U MUIEBOM 0€30MacHOCTH,
pa3BuUTUU MeAUIUHBL. [IoHATHE O HayYHBIX METO/IaX MTO3HAHUS BEIIECTB U XUMHUECKUX PEAKIUH.

[IpencraBienust 00 OOIMMX HAYYHBIX IPUHIIAIIAX TIPOMBIIIIICHHOTO IMOJTYYEHUS BAKHEHUIITHX
BEILIECTB.

UenoBek B Mupe BEIIECTB W MaTEpHAJOB: BAKHEHIINE CTPOUTENIbHBIC MaTepHabl,
KOHCTPYKIIMOHHBIE MaTepHasibl, KPacku, CTEKJIO, KepaMHKa, MaTepHalIbl JUIsl DJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUYECKUE U MUHEPAIbHBIC YI0OPECHHS.

XuMHS M 3/I0pOBbE 4YeNIOBEKa: MpaBUJia HCIOJb30BaHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaAMETHBIX CBA3EH NMpU U3ydeHHH OOIIel M HEOpPraHM4YeCKOW XUMHUU B
11 xmacce OCyYIIECTBISETCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYIHBIX TTOHSITHH,
TaK ¥ TIOHSTHH, SBISIONIAXCS CUCTEMHBIMU JJI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYIHOTO
UK.

OO11ue ecTecTBEHHO-HAYUHbIE MOHATHUS: HAYYHBIN (PaKT, TUNOTE3a, 3aKOH, TEOPpHs, AaHATIU3,
CHUHTE3, KIacCHU(pUKAIus, MEePUOJUYHOCTb, HAONIOEHUE, OJKCIEPUMEHT, MOJEIUpPOBaHUE,
U3MEPEHUE, SIBJICHUE.

®dusnka: Marepus, SHEPrus, macca, aroM, IEKTPOH, MPOTOH, HEWTPOH, WOH, U30TOI,
PaavoaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHOe
COCTOSIHUE BEIeCcTBa, GU3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCHCTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHepabl, FOpHbIE IOPO/IbL, MOJIE3HBIE HCKOMIAeMbIE, TOTUIUBO, PECYPCHI.

TexHONorus: XMMUYECKas MPOMBIIIIEHHOCTb, METAJLUTYprusi, IPOU3BOACTBO CTPOUTEIBHBIX

MaTcpuajiosn, CEJIbCKOXO03SMCTBEHHOE IMPpOU3BOJCTBO, IIUImeBas IMPOMBIIIIICHHOCTD,
@apMaHeBTHqCCKaH IMPOMBIINJICHHOCTD, IMPONU3BOACTBO KOCMECTHYCCKHUX npcriapaTtos,
IIpOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCpHaAJIOB, QJICKTPOHHAs IIPOMBIIIJIICHHOCTD,

HAaHOTCXHOJIOI'UH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pPE3ylIbTaTaM OCBOCHHUS OOYyJarOIIMMUCS
MporpaMM CpeaHero oOmiero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoil OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM TMOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
Pe3yJIbTaTOB OCBOCHHUS NpeAMETa « XMMUS» Ha YPOBHE CPEHET0 00111ero 00pa3oBaHUs BbIIEICHBI
CJIEYIOIIE COCTABIIAOIINE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHI JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHUCTEME XMMHUYECKOTO
o0pazoBaHUs;

HaJIMYME MPABOCO3HAHMS SKOJOIMYECKOW KYJIbTYyphl M CIHOCOOHOCTM CTaBUTh LIEIH U
CTPOMTH J)KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3YAbTAThI OCBOCHUS IpeAMeTa « X UMUS» TOCTUTAIOTCS B €IMHCTBE yUEeOHOM
U BOCIUTATEIbHON AEATENBHOCTH B COOTBETCTBUU C T'YMAaHUCTHUYECKMMHM, COLIMOKYIbTYPHBIMH,
IYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU U MJEAJAMHU POCCHUHCKOIO TI'pa)JIaHCKOTo OOIIecTBa,
IPUHATBIMU B OOIIECTBE HOPMaMHU M INPABUJIAMH IOBEJCHMSI, CIOCOOCTBYIOIIMMHU IIpolieccamM
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHSI TMYHOCTH OOYUYaIOIIUXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
OIbITA T03HABATEIbHOMN U IPAKTUYECKOH JESITEIbHOCTH 00YyUYaIOIIMXCs 10 peaiu3aliy IPUHATHIX
B 00I11€CTBE LIEHHOCTEH, B TOM YHUCJIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YYaIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00A3aHHOCTEH, yBaKE€HUS K
3aKOHY U NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IMpaBWIaX MEXJIMYHOCTHBIX OTHOLIEHHH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH MIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX M [M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1€ TENBbHOCTH;

2) NaTpHOTHYECKOI0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAy4HOMY HAacCJEQUI0 OTEUECTBEHHOU
XUMUHY;

YBaXKEHHsI K IpoIleccy TBOpYECTBA B 0OJACTH TEOPUM M IMPAKTUYECKOTO NPHUMEHEHHUs
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaOIIOJCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
nH(OPMAIIUU O MEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTEUECTBEHHOW XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIEHUBAThH CHUTYAIlHH, CBSI3aHHBIC C XUMHUYSCKUMU SBJICHUSMU, U IPUHAMATH
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSCh Ha MOPALHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEICHHWE W TIOCTYIIKM CBOWX TOBapHINEH C IMO3HIUN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMaHUS I[IEHHOCTEH 310poBOTO M Oe30macHOro obOpas3a JKHU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns TpaBmJI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MOHMMAHKS [IEHHOCTH TMPaBWI WHIUBUAYAILHOTO W KOJUISKTUBHOTO 0€30I1acHOTO
TTOBEJICHUS B CUTYAIUAX, YTPOKAIOIINUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS TOCIICJICTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BocnuTaHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEI0BATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHEe B PEIICHHH MPAKTUYCCKHX 3aJ1a4 COIHATBHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO Mpo(eccHil pa3iMyHOro pojaa, B TOM 4YHKCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHHUS K TPYY, JIOASAM TpyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BbIOODY MHIAUBUAYAIbHON TPAeKTOPUH 00pa3oBaHusl, Oy mymieit
npodeccuu U peai3allii COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB,
CHOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKM3HH Ha 3emiie;

MMOHUMAaHHUS II00aJIbHOTO XapakTepa SKOJOTHYECKUX MPoOeM, BIUSHUS 3KOHOMUYECKHX
MIPOLIECCOB Ha COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPUATHS NEHCTBUI, MPUHOCAIINX BpEll OKpYXKAIoUIeHl MPUPOIHOU cpee,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MpPEeIIpPUHUMAEMBIX
JICCTBUHN U MIPEJOTBpAIIATh HUX;

HaJIW4YUs PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYpBI, OIBITA
JESITEeNFHOCTH  DKOJOTUYECKOW HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLMATBHOU MPAKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
Pa3BHUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHWU IPUPOJHBIX 3aKOHOMEPHOCTEN U
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH IT100abHBIX NPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAyYHONH TI'PaMOTHOCTH: TIIOHMMAaHHUS CYIIHOCTH METOJOB IO3HaHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JielaTh 000CHOBAHHBIE 3aK/IIOUEHHUSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIONINXCS JAHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NesITENbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEephIBHOMY OOpa3oBaHHI0 M CcaMOO0Opa3oBaHHIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

HWHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3IuvHbIX cepax npodeccuoHanTbHON NeITeTbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHBIE PE3YJIbTaThl OCBOEHHUS Yy4eOHOTO TNpenMera «XuMHUsS» Ha YpOBHE
cpenHero o0miero oopa3oBaHus BKIIIOYAIOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexXTpeIMeTHBIE) OOIeHAayYHbIC TIOHATHUS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crierpuKy METOI0B ITO3HAHMS, UCII0JIB3yeMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO,
SHEPTHsl, SBJICHUE, MPOIECC, CHCTEMa, HAay4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHUe);

YHUBEPCAIbHBIC yaeOHbIe JIeHCTBUSA (mo3HaBaTeIbHEIE, KOMMYHHUKATHBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4JaroluXcs;

CHOCOOHOCTh ~ OOyYaloOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajbHble YyueOHBbIE [EHCTBUS B IO3HABATENbHOU U
COITMATbHOM MTPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXXKAlOT OBJAJCHHE YHUBEPCAIBHBIMU YyUeOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JIEHCTBUSMU.

OBi1ajeHHne YHHBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEJIeNATh LETN NeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUH HUX JOCTHKCHHUS,
COOTHOCHTH PE3yJIbTAThl ACATEILHOCTHU C MOCTABICHHBIMU IIETISIMU;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE OHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIN;

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIyKTHBHBIC, JICTYKTUBHBIC, TI0 AaHAJIOTHH ), BEISBIISTH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B PACCMATPUBAEMBIX SBIICHUSAX, (OPMYIUPOBATH BBHIBOIBI U
3aKJIFOUEHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeNH, MpeoOpa30BbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (opMysia, YpaBHCHHE XHMHYSCKOH peakiMd — TMPH PEIICHHH YIeOHBIX
MMO3HABATEIHHBIX M MPAKTUYCCKHX 33/1a4, TPUMEHAITH Ha3BaHHBIC MOJICIILHBIC TTPEICTABICHHUS JJIsT
BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIaJICTh OCHOBAMHY METOJIOB HAYYHOT'O MMO3HAHUS BEIIECTB U XUMHUYECKUX PEAKITHIA;

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (GopMylIHpoBaTh OOOOIMIEHHS W BBIBOJBI OTHOCUTENIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB [TO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBATH HH(GOPMALIUIO PA3TIMUHBIX BUJIOB U (POPM IpeCTaBICHUS, KPUTUUECKH OLICHUBATH
€€ I0OCTOBEPHOCTh U HEPOTHUBOPEUNBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT UCIOJIb30BaHUS WH(DOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauecTBE CpeACTBAa NpuU paboTe ¢ XUMHUYECKOMN
uHpopmanuen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiageHHe YHMBEPCAJIbHBIMH KOMMYHHMKATUBHBIMH 1€l CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI B XOJi¢ AHANOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTALMEN PEe3yabTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHUS TO3UIUH B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHHSIMH.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss €€ Ienu W 3a/a4d, KOHTPOJIMPOBATh M 1O Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JESTEIBHOCTA HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckass XUMUS OTPaXKaroT:

c(hopMUPOBAHHOCTh MPECTABICHUN O XUMUYECKON COCTABIISIIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHHWH SIBJICHUU TPUPOJIBI, B (OPMUPOBAHUU MBIIIICHUS U
KYJIBTYPBl JIMYHOCTH, ©€ (YHKIIMOHATHLHOW TPAaMOTHOCTH, HEOOXOIUMOW JUIS pelIeHus
MPAKTUYECKUX 3a/Ja4 M SKOJOTMYeCKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MPUPOIHOM Cpee;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIeKTpPOHHAsi 000JI04YKa aTroma, MOJIEKYJia, BaJIECHTHOCTD,
AIIEKTPOOTPHUIATENIFHOCTh, XHMHYECKasi CBA3b, CTPYKTypHas (opmyna (pa3BépHyTas U
COKpalméHHas), MOJIb, MOJIIpHAsE Macca, MOJSPHbIE 00BEM, YrIepOAHBIH  CKEJIET,
(GyHKIMOHATbHAS TPYIIA, paguKan, H30Mepus, U30MEpbl, TOMOJIOTHUYECKUN psJ, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKALIUEe COCTUHEHHSI, MOHOMEp, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHUUYECKUX
BemecTB A. M. byrnepoBa, 3akOH COXpaHEHHUSI MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUSA, JIeXKalllue B OCHOBE MOHHUMAaHHS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAaKTOJIOTHYECKHE CBEACHUS O CBOICTBAX,
COCTaBe, MOJyYSHUH U 0€30MaCHOM MCIOJb30BAHNU BAXKHEUIITUX OPraHMUYECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH IeATeTbHOCTH YeJIOBEKa,

chOpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTEpHbIE MPU3HAKU MOHSITHI, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIF30BATh COOTBETCTBYIOIINE OHITHS IIPH OMTUCAHUH COCTaBa, CTPOCHUS U
MpeBpAIEHUN OPTraHUYECKUX COCTMHEHU;

chOpMUPOBAHHOCTh YMEHUU HCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJISI COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (OpMYN OPraHUYECKUX BEIIECTB
U YpaBHEHUU XUMHUYECKUX pEaKlWd, U3rOTaBIMBATH MOJEIN MOJEKYT OpPTraHMYEeCKUX BEIIECTB
JUTSL WJUTIOCTPAIMH UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMUPOBAHHOCTh YMEHUI yCTAaHABIMBAThH MPUHAIJICKHOCTh U3YYEHHBIX OPraHUYeCKUX
BEIIECTB MO HMX COCTaBy U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpYIIe COSAUMHEHUN
(YrneBomopoapl, KHUCIOPOA M a30TCOACpIKAIlMe COEAMHEHHUS, BBICOKOMOJEKYISIPHBIC
COeIMHEHUs), JaBaTh UM Ha3BaHusA o cuctemarnueckoil HomeHkiarype (IUPAC), a taxxke



MIPUBOJIUTh TPUBUAIBHBIC HA3BAaHUS OTACITHHBIX OPraHUYECKHX BEIIECTB (ITUIICH, MPOTHIICH,
alleTWICH, STHJICHIJIHMKOJb, TJIHMLEPUH, (eHod, (QopManbaerun, aueTaabAerul, MypaBbHHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJEMHOBAsi KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TIIOK03a, (PyKTO3a,
KpaxmaJi, 11eJUTI0103a, TJIULHH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJBl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

C(OPMHUPOBAHHOCTh YMEHHUsSI NPUMEHATH MOJOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHUX
BeuiecTB A. M. ByriepoBa juist 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHUH XapakTepU30BaThb COCTaB, CTpPOCHHE, (HU3MUYECKHE U
XAMUYECKHAE CBOMCTBA TUITMYHBIX MPEJCTABUTENCH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(meTaH, 9TaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHso,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTalbJIeru]l, MypaBbUHas U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj03a, aMMHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MKy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XUMUYCCKUX pPEaKIUi ¢
WCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTePHU30BaTh HWCTOYHHUKH YTIIEBOJOPOIHOTO  CHIPBS
(HeTb, MPUPOMHBIA Ta3, Yrojb), CHOCOOBI HUX MEpPepabOTKU U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadOoTKH;

c(OPMHUPOBAHHOCTh YMEHUH TMPOBOJUTH BBIYUCICHUS [0 XHMHUYCCKUM ypPaBHCHHUSIM
(Maccbl, 00bEMa, KOJTMYECTBA HCXOJHOTO BEIIECTBA MIIM MPOAYKTa PEAKIMH [0 U3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIINH);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU MpPH M3YYEHUHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpPEHHe, OSKCIEPUMEHT, MOJCIUPOBAaHUE), MCIOJB30BaTh CHUCTEMHBIC
XMUMHYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBuia MOJB30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHBIM 000PYIOBAaHUEM, a TAaKXKe MpaBuiia 0OpallleHus C BEIECTBAMHU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

cOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJHATH XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHnYecKrX BELIECTB MPU HarpeBaHUM, MOJyYECHUE ATUIICHA U U3yYCHHE €ro
CBOMCTB, KaYECTBEHHBIE PEAKIIH OPraHUUECKUX BEIIECTB, IeHATYypalus OEJIKOB MPU HarPEeBaHUH,
L[BETHBIE peaKIMK OEJIKOB) B COOTBETCTBUHU C MPABUIIAMH TEXHUKH 0€30MaCHOCTH NP 0OpallleHuu
C BeIECTBAaMH U JAOOPATOPHBIM O00OPYAOBAHUEM, MPEACTABIATH PE3yIbTaThl XUMUYECKOTO
JKCIEpUMEHTa B (opMe 3amucH YpaBHEHHUU COOTBETCTBYIOIIUX peakuuid U (HopMynupoBaTh
BBIBOJIbI HA OCHOBE 9TUX PE3yIbTAaTOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMyI0 M3 Pa3HbIX HICTOYHHUKOB (CpeCTBA MaccoBoi nHpopMaluu, IHTepHeT U Apyrux);

C(OPMHPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LIEJIecO00pa3HOro
MOBEJICHUsI B OBITY M TPYJOBOH [EATENBbHOCTH B LEISAX COXPAaHEHUS CBOErO 37I0POBbS U
OKpY’Karollel MPUPOIHON Cpelbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBUS Ha YKUBbIE OPTaHU3MBI
OTpeNeNéHHBIX OpPraHMYECKUX BeIIeCTB, MOHMMas cMbica mokaszarens [I/IK, mosicHaTs Ha
puUMepax CrocoObl YMEHBIICHHSI U TIPEIOTBPAICHUS UX BPEIHOTO BO3JIEHCTBUS HA OPraHHU3M
YeJI0BeKa;



JIIs 06yqaloumxca C OI'paHUYCHHBIMU BO3MOXHOCTAMU 3I0POBBA: YMCHHUC NPHUMCHATH
3HaHUuA 06 OCHOBHBIX JOCTYIIHBIX MCTOJAaX IMO3HAHUA BCUICCTB U XUMHUUYCCKUX SIBJ'IGHI/If/'I;

JUISL CIICTIBIX U CIIA00BUISIIUX O0YJAIONUIUXCS: YMEHHE UCIIOIb30BATh PENbe(PHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiinst st 3anvicu xumudeckux Gopmyi.

11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «OO0I1as 1 HeopraHu4decKas XUMHUsD» OTPaKaroT:

c(hOPMHUPOBAHHOCTH IPEJICTABJICHUN: O XUMHYECKOM COCTABIISIONICH €CTECTBCHHO -HAYYHOU
KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHWH SIBJICHUW TPUPOJBI, B (DOPMHUPOBAHUH MBINUICHUS H
KyJIbTYypbl JIMYHOCTH, €€ (YHKIIMOHAIHHOM TPAMOTHOCTH, HEOOXOAUMOW Il PEIICHHS
MPaKTUYECKUX 3a7a4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MPUPOIHON Cpee;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIine
MOHATHS (XUMHUYECKHI DIIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTPOHHBIC OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKHCIICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THIBI XHMHYECKHUX  PEaKIHWid, pacTBOpP, IJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, ANEKTPOJIUTHYECKAS JUCCOIUAINS, OKUCIUTENh, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKOHN PEeaKIui, XHMUYECKOE PABHOBECHUE); TEOPHH 1 3aKOHBI (TEOPHSI JEKTPOIUTHIECKON
qycconranuu, nepuoandeckuii 3akoH J[. M. MeHnneneeBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB,
3aKOH COXpaHEHUs M MPEBpAIICHHs] PHEPIHMHU NpPU XUMHUYECKHX PEaKLHUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XWMHH, MHPOBO33PEHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE NMOHHMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOJIOTrMUEeCKUe CBEACHUS O CBOMCTBAX,
cOCTaBe, MOJy4eHUH U O€30MacHOM HCMOJIb30BAaHUM Ba)XKHEWUIINX HEOPTaHWYECKUX BEILIECTB B
OBITY U IPAKTHYECKOMN AEATEIbHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTepHbIC MPU3HAKU MOHSITHI, yCTaHABINBATh
MX B3aUMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIHME MOHATUS MPU OMNUCAHUM HEOPTaHUYECKUX
BEILIECTB U UX IIPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHUU HMCHOJIb30BaTh XMMHUECKYI0 CHUMBOJUKY JJIi COCTaBICHUS
dbopMyn BelIeCTB M YypaBHEHUN XUMUYECKHX pEaKIil, CHUCTEeMaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHBIC Ha3BaHHS OTACIBHBIX HCOPraHHYECKUX BEHICCTB (yrapHblid ras,
VIJIEKUCIIBIA Ta3, aMMUaK, raméHasi U3BECThb, HEraul€éHash W3BECTh, MUThEBAs cOJa, MUPUT U
Apyrue);

chOpMUPOBAHHOCTh YMEHUH ONMpPEAENsATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSIX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOAHAS) B COCAUHEHUSIX, TUI KPUCTAIUTUYECKOW PEHIETKH KOHKPETHOTO
BeIleCTBA (ATOMHAs, MOJEKYJspHAs, MOHHAs, METaJUIMUecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHMUECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHHI YCTaHABIMUBATh MPUHAATIE)KHOCTh HEOPTraHMUECKUX BEIIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpymIe cCoeTnHEeHUH (MPOCThIe BEIIeCTBA — METAILJIBI U
HEMETAaJIIbl, OKCU/IbI, OCHOBAHMsI, KUCIOTHI, aM(pOTepHBbIE THAPOKCHUBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHM pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIONIYIO, OOBICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;



c(OPMHUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cucteMbl XUMUYECKUX 1eMeHTOB 1. 1.
MenzeneeBa, HCHOJIB3YS TOHSATUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANINY, «IHEPreTUUYCCKUEC
YPOBHM», OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBONCTB XHMHUYECKHX OJJIEMEHTOB U HX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cuctemMbl XuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

c(hOpPMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh (OMHUCHIBATH) O0IINE XUMUICCKIE CBOWCTBA
HEOPraHMYECKUX BEILLECTB PA3JIMYHBIX KIIACCOB, MOJATBEP)KJATh CYLIECTBOBAHWE N'€HETHYECKOMN
CBSA3M MEXJy HEOPraHMYECKMMHU BELECTBAMHU C IIOMOIIBIO YPaBHEHHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIUN;

c(OpPMUPOBAHHOCTh YMEHHS KJIACCU(PUIMPOBATH XUMHUYECKHE PEAKIMH IO Pa3InYHbIM
MpU3HakaM (YMCIy U COCTaBy pEarupyrollMX BElIEeCTB, TEIUIOBOMY J3(QQeKTy peakuuu,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH peaKkliy, Y4aCTHIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHUI COCTABIIATh YPABHEHMS PEaKUi pa3InYHbIX THUIIOB, MOJHBIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peaxkuuu UAyT 10 KOHIIa;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAONNE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pAaclo3HaBaThb OMNBITHBIM NYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

c(OpMUPOBAHHOCTh YMEHHUH OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW peakluu OT
pa3aMyYHbIX (PAKTOPOB; XapaKTep CMEHICHHs XMMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llaTtense);

chOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh XUMUYECKHUE MTPOLIECCHI, JIeKaII1e B OCHOBE
MIPOMBIIIJIEHHOTO TOJYYE€HHUSI CEpHOM KHUCIOThl, aMMHaka, a Takke C(HopMHpPOBAHHOCTh
MpecTaBiIeHU 00 OOMIMX HAy4YHBIX MPUHLMIAX M KOJOTHYECKHX MPOOIeMax XUMUYECKOTO
IIPOU3BO/ICTBA;

cOpPMUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYHMCICHHS C HCIOJb30BAHUEM TOHSATHS
«MaccoBasi JI0Ji BEIECTBA B PacTBOpe», OOBEMHBIX OTHOIIEHUH Ta30B IPU XUMHYECKHUX
peaxusix, Macchbl BellecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIlleCTBA, Macce MU
00BEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEUIECTB, TEIIOBOro 3 deKTa peakuu Ha OCHOBE
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU;

chOpMUPOBAHHOCTh YMEHUN COONIIOATH MpaBUia MOJB30BAHUS XUMHUYECKON MOCYIOH U
nabopaTopHbIM 000pyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHI IUJIAHUPOBATh M BBIMIOJHATh XUMHUYECKUNH HKCHEPUMEHT
(pazmokeHHe TeEpOKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMpEICIICHHUE Cpellbl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMMUYECKOW pPEaKLUH, peaklMH HOHHOTO OOMEHa, KauyeCTBEHHbIE DPEaKLIUU Ha
cynbdar-, kapOoHAT- U XJIOPHJ-aHUOHBI, HA KATHOH aMMOHMS, pEIIeHUE SKCIEePUMEHTATbHbIX
3amau mo temaMm «Metamnel» U «Hemeramib») B COOTBETCTBHHM C TpPaBUIAMH TEXHHUKHU
0€30MaCHOCTH MK 0OpallleHNH ¢ BELIECTBAMH U JJaOOpaTOPHBIM 000PYJOBAHUEM, NIPE/ICTABIIATh
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GopMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;



C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIo,
IIOJIy4aEMYIO U3 Pa3HbIX UICTOYHHUKOB (CpECTBA MACCOBOM KOMMYHUKALUU, IHTEpHET U IpYyTrux);

cOpMUPOBAHHOCTh YMEHUI COONIOAATh IpaBHA 3KOJIOTMYECKH IIEJIECO00pa3HOro
IIOBCICHUA B 6BITy u ’["pYI[OBOf/i ACATCIIbHOCTH B MECIAX COXpPAaHCHHA CBOCTrO 3J0pPOBbA U
OKpY’Karolllell IPUPOJHOM cpesibl, 0OCO3HaBaTh OMACHOCTb BO3JEMCTBHS HA >KMBbIE OPTaHU3MBbI
omnpeeNEHHBIX BEIIECTB, MOHMUMAas cMbica nokasarens [1JIK, mosicuaTes Ha mpuMepax crocoObl
YMCHBIICHHUA U TPCAOTBPAILLICHUA UX BPCAHOTO BO3[[€I\/JICTBI/I$I Ha OpraHu3M 4€JI0OBCKaA,

JIIsA 06yqa101111/1xcs1 C OI'paHUYCHHBIMU BO3MOXHOCTAMHU 3A0POBBA. YMCHHC IIPUMCHATH
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAaHUsS BCIIECTB U XUMHUYCCKHUX SIBJIGHI/Iﬁ;

IS CTICTIBIX U CITA00BUSIIINX OOYYArONINXCS: YMEHHE UCTI0JIb30BATh PENbE(PHO-TOUCUHYIO
cucremy o0o3Hauenuii JI. bpaiins muis 3anucu XuMuueckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTPOEHHSI OPraHMYECKUX COCANHCHUH A. 3 https://myschool.edu.ru/
M. bytnepoBa
Hroro mo pazueny 3
Pa3znes 2. YriieBoaopoanbl
2.1 [IpenensHbIE YIIIEBOAOPO/IBI — AIKAHBI 2 https://myschool.edu.ru/
H :
2.2 CPEACTLHBIC YTTCBOAOPOAK: ATKCHEL, 6 1 https://myschool.edu.ru/
aJIKa/IuEHBbI, aJIKUHBI
2.3 ApOoMaTHYECKHE YrIIEBOI0POIbI 2 https://myschool.edu.ru/
I1 e e
2.4 PHPOJHHE HOTORHHEH YIICBOAOPOAOD 1 3 1 https://myschool.edu.ru/
UX mepepadoTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprann4eckne coeuHeHust
3.1 Criuptel. DeHon 3 https://myschool.edu.ru/
An . Kap06 .
3.2 BACTHLR, RAPDOHOBBIC KHENOTHL 7 1 https://myschool.edu.ru/
CrnosxHbie 3¢upsl
3.3 VYraeBojibl 3 1 https://myschool.edu.ru/
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Hroro no pazneny

13

Pa3znen 4. A3oTconep:kane opraHudecKue coeTnHeH

us

4.1 AmuHBI. AMUHOKHCIOTBL. benku 3 https://myschool.edu.ru/
Wroro mo pazueny 3
Paspen 5. BoicokoMoJIeKY/IsIpHbIE COeIMHEHUS

51 [Tnactmaccel. Kayuyku. Bosnokna 2 https://myschool.edu.ru/
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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11 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM uugpoBbie
Ne i/ P Kourpoububie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cuctema XUMUYECKUX 3
anemenToB J. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHUYECKUE PEaKITUU 6 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannuyeckasi Xumusi
2.1 Mertabt 6 1
2.2 Hemerans 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BEIllECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HbL
3.1 XUMUS U )KU3Hb 4
Wroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3




