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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUs (enepalibHON 00pa3oBaTeNbHON MPOTpaMMbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
oOpazoBarenbHoM ctanaapre COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IpeamMera
«Xumusi» B 00pazoBaTenbHbIX opraHu3anusax Poccuiickoii @enepaiuu, peaan3yromnx OCHOBHbIE
o0Opa3oBaTelibHble IPOrpPaMMBbl, 1 OCHOBHBIX MOJIOKEeHUH «CTpaTeruu pa3BUTHsI BOCIHUTAHUS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacniopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0/0B K pa3paboTKe MPOTpaMMBbI IO XUMHUH, K OTIPECIICHUIO O0IIeH CTpaTeruu
00ydYeHUs, BOCIUTAHMS M PAa3BUTHUSI OOYJAIOIINXCS CPEICTBAMHU yUEOHOTO MpeaMeTa «XUMUS)
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIH KoHIEeNTyalbHbIe nonoxeruss ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1€, COAepkKaHUs, pe3yIbTaTOB 00yUeHUs U TPeOOBaHUHN K YPOBHIO
MOJITOTOBKU BBIITYCKHHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEpIIAIOIIUM JTAllOM pealu3allil Ha COOTBETCTBYIOUIEM €My 0a30BOM YPOBHE KIFOUEBBIX
[EHHOCTEH!, MPUCYIINX LETOCTHON CUCTeME XMMUYECKOT0 00pa30BaHusl. ITH IEHHOCTH KacatoTCs
MO3HAHUS 3aKOHOB TPUPOJIBI, (HOPMHUPOBAHKS MUPOBO33PEHUS U OOIICH KYJIbTYpHI YEIIOBEKA, a
TaK)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U MPUPOIAHON Cpee.
Peanusyercs xumuueckoe oOpa3oBaHue OOy4aloOlUXCsl Ha YPOBHE CpelHero oOuiero
00pa3oBaHUs CPEICTBAMU YIEOHOTO MpeaMeTa « XUMUs», COAEePKaHUuE U IMOCTPOECHUE KOTOPOTO
OTIpe/ICNIeHbl B MPOTpaMMe MO XUMHH ¢ y4ETOM CHenu(UKH HAyKH XUMUHU, €€ 3HAYCHUS B
MO3HAHUM TIPUPOJIBI U B MATEpUAIBHON JKU3HU OOIECTBA, a TakkKe ¢ y4ETOM OOIIMX Leied u
MPUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeTHEro oOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B COBPEMEHHOU
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
dbopMUpOBaHUE PAMOHATIFHOTO HAYYHOTO MBIILJIEHUS, B CO3JaHHUE IIEJIOCTHOTO MPEICTaBICHUS
00 OKpYKaroIeM MHUPE KaK O €IMHCTBE MPUPOJIBI U YeJIOBEKa, KOTOPOe POPMUPYETCS B XMMHH Ha
OCHOBE TMOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHpPA, OCO3HAHHS B3aMMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHO B3aUMOJICHCTBYS C IPYTUMHU €CTECTBEHHBIMU HAYKaMU, XUMUSI CTajla HEOTheMJIeMON
YacThI0 MUPOBOH KYJIBTYpPBI, HCOOXOTUMBIM YCJIIOBHEM YCICIIHOTO TPyAa M JKH3HH KaXI0TO
yeHa oOmiectBa. CoOBpeMEeHHass XHMHUSI KaK HayKa CO3WIaTelbHas, KaK HayKa BBICOKHX
TEXHOJIOTHMI HAalpaBJeHa Ha pelIeHHe TMI00aTbHBIX MPOOJIeM YCTOMYHMBOTO Pa3BUTHUS
YeJI0BEYeCTBA — CHIPbEBOM, SJHEPTETUYECKOM, TUIIIEBOM, SKOJOTUIECKOM OE30MaCHOCTH U OXPaHbI
3JI0pOBBA.

B coorBercTBMM ¢ OOHIMMHU IEISIMH W TPUHIUMIIAMHA CpeIHEro oOmero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbI yPOBEHb U3YUCHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY OOYyYarolIuXcs, HEOOXOAMUMYI0 MM s
BBIPA0OTKM MHUPOBO33PEHYCCKUX OPUCHTHPOB, YCIIENTHOIO BKIIOYCHHUS B JKHU3HBH COIMYMA,
MIPOJIOJDKCHHS 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHCH.

CocraBnsrolmiuMu  peaMeTa «XUMUs» SBISIOTCS 0a30Bbie Kypchl — «Opranuueckas
xumus» U «O01as 1 HeopraHudecKasi XUMHs, OCHOBHBIM KOMIIOHEHTOM COJIEPIKAHUST KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOI HAyKH: CHCTEMa 3HAHUM 110 HEOPTraHWYECKONW XUMHUH (C BKITIOUYCHUEM
3HAaHUH U3 001IeH XUMUH) U OpraHrnYecKoi Xxumun. opMUpOBaHKE JaHHOI CHCTEMBbI 3HAHUH MTPH
W3YYCHUU TIpeaMeTa 00eCledrBacT BOZMOKHOCTh PACCMOTPEHHSI BCETO MHOTOO0OPAa3us BEIIECTB
Ha OCHOBE OOIIMX IMOHSATHN, 3aKOHOB Ml TEOPHI XUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» ¢(hOpMHUPOBAHA B MPOTPaAMME 10 XMMHH Ha OCHOBE CUCTEMHOTO MOAXO0/Aa K M3y4eHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHUMHHU BEIIECCTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCAMHEHUM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U ASJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B KypCe€ BEIIECTBAX MAIOTCS B PAa3BUTHU — OT YIIIEBOIOPOAOB JIO
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHU IMOJTYYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YpOBHE OCHOBHOrO 0OIIero o0pa3oBaHusl MEepBOHAuYaTIbHBIC
MIPEACTABJICHUS O XMMUYECKOMN CBSI3H, KJIIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIUU.

[Ton HOBBIM yrimom 3peHusi B ImpeaMere «XuMmus» 0a3z0BOro ypoBHS paccMaTpUBaeTCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUs» O0YYaArOIIUMCS TPEJOCTABISCTCS BO3MOXHOCTh OCO3HATHh
3HAYCHHE TICPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHUYECKHMX M METOJOJOTHYCCKUX IO3UIINH,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmaromieit 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOXHEMIIMX BELIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLIMSIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu  COJAEpKaHUS, HMMEIUUMU
KYJIbTYPOJIOTHYECKUA W TPHUKIQJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPoOJeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICITUBATh MH(DOPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUU, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
yueOHoro mpeamMera « XUMHsS» JaHHOTO YPOBHS H3YyU€HUS OPHEHTHPOBAHO Ha (hOPMHUPOBAHHE Y
00yJaroMxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKUX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOJIHBIX SIBJICHUHN MyTEM HKCIIEPUMEHTA
U pElIeHUsS MPOTHBOPEUYUN MEXIy HOBBIMU (PaKTaMH U TEOPETUYECKUMHU MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
YHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B mutane perenus 3a1a4 BOCIUTAHUS, PA3BUTHSI U COIIMATTM3AINN 00yYarOIINXCS TIPUHSATHIC
IporpaMMoil M0 XMMHHM TOJAXOJAbl K OINPEIEICHUI0 COAEPKaHHUs M TOCTPOEHUs IpeaMeTa
pelycMaTpuBaloT (POPMHUPOBAHUE YHHUBEpPCAIbHBIX Y4YEOHBIX ACWCTBUN, HMeOIUX 0a30Boe
3HAQUYEHHUE Ul Pa3IUYHBIX BHUJOB JIEATEIBHOCTH: pEIIeHUs MpoOjieM, IMOWCKa, aHaau3a |
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHS OMbITa MPAKTUYECKOW U
HCCICA0BATECILCKOM JCITSILHOCTH, 3aHUMAFOIICH BaXKHOE MECTO B II03HAHUU XUMHUHU.



B npakTtuke npenogaBaHusi XMMHH KaK Ha YPOBHE OCHOBHOTO 00111ero 00pa30BaHus, TaK U
Ha YPOBHE CPETHET0 0011Iero o0pa3oBaHusl, IPH OMPEICIICHUN COJePKATSIILHON XapaKTePUCTUKU
nejael M3ydeHWs MpeJMeTa HamnpaBlICHUEM [EePBOCTEIICHHOW 3HAYMMOCTH TPAAUIIMOHHO
npu3Haércss (GOpMUPOBAHME OCHOB XHUMHUYECKOW Hayku Kak oOO0JacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, PAKTUYECKOMN JIeATEIHbHOCTH YeJIOBEKa U KaK OJJHOT'0 U3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOAMYECKOM TOYKHM 3PEHHUS] TaKOW IMOJXOJ K OMNpPEETCHHUIO IIeJIe U3ydeHUs
MpeIMETa SIBJISIETCS BIIOJIHE OIPABIAaHHBIM.

CornacHo NaHHOM TOYKE 3pEHUs TJIABHBIMH LEJIAMHU M3y4eHHUs mpeamera «XuMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIFOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUW KaK Ba)KHEHIIEH cocTaBIsIoLIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIFOUYEBbIC MOHSITHS,
dyHIaMEHTAIbHBIE 3aKOHBI M TCOPHH XHWMHH, OCBOCHHUE $I3bIKA HAYKH, YCBOCHHE H
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (GopMHpPOBaHHME U PAa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPHOOPETEHUs YMEHUN OpPUEHTUPOBATHCA B
MUpE BEIIECTB U XMMHYECKHX SBIICHUI, HIMEIOIINUX MECTO B MIPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSCHEHUEM XHMHYECKOTO OJKCIEPHUMEHTa, COONIOJACHHEM TMpaBuil 0e301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LIeJe U 3a/1a4 U3ydyeHus MpeaMera B
mporpamMme 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU ITPUOPUTETAMU B
cucTeMe cpeaHero oomiero oopasoBanus. CeroHsi B MPENolaBaHUN XUMHUHU B OOJIbIIIEH CTETICHU
OTaéTCs MPeANOoUTEHUE TPAKTHUECKONH KOMIIOHEHTE COJIep:KaHusl 00YUEeHHsI, OPHEHTUPOBAHHOMN
Ha TOJATOTOBKY BBIMYCKHHKA OOIIE00pa30BaTeIbHON OpraHH3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHUHN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOO0aMH M YMEHUSMU aKTHBHOTO
MOJTYYCHUS 3HAHUM ¥ MPUMEHEHUSI UX B PEATbHOU KU3HU JIJIs1 PEIICHUsS] PAKTHYECKUX 3a7ad.

B cBm3u c 3TUM Tpu U3YYeHHH TMpeaMera «XHUMHS» JOMUHUpYIOLIee 3HA4YeHHE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KaK:

ajanTanus o0yJaromuxcs K YCIOBUAM TMHAMUYHO Pa3BUBAOIETOCsS MUPa, GOPMUPOBAHHE
WHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITEIILHOMY TIPUHSATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX XU3HEHHBIX CHUTYAIHSX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHITHI),
MMEIOIINX YHUBEPCATbHOE 3HAYEHUE JIUIS PA3TUYHBIX BUOB JEATEILHOCTH: PEIICHUS MPoOeMm,
MOWCKA, aHanmu3a W 00paboTKku WHGOPMAIMU, HEOOXOAUMBIX UIsi TPUOOpPETEHUs OTbITa
NEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TAKKe AJI OLICHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHUSHHUS BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOIHYIO CPENIY;

pa3BUTHE TTO3HABATEILHBIX MHTEPECOB, HHTEIJICKTYAIBHBIX U TBOPYECKHUX CIOCOOHOCTEH
00yJaromuxcs: CIMOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHHS 10 XHUMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCTIONB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIS
TEXHOJIOTHH JJIs IIOMCKA M aHAIN3a YIeOHON W HayIHO-TIOMYJISIPHON WH(POPMAIUA XUMHUIECKOTO
COJIepKaHUs;



dbopMupoBaHUE U pa3BUTHE y OOYYAIOMIMXCS ACCOIIMATUBHOTO U JIOTUYECKOTO MBILIUICHHUS,
HAOJIO/IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHUE Y 00y4aroImuXCcs yOKIEHHOCTH B TyMaHUCTUYECKON HAMIPaBICHHOCTH XUMUU,
e€ BaXHOW pOJIM B PEUICHUH TJI00ANbHBIX MPOOJIEM PALMOHAIBHOIO MPHUPOAONOIB30BaAHUS,
MOMOJIHEHUSI SHEPreTHUYECKUX PECypCOB M COXPAHEHHUS IMPUPOJHOTO PABHOBECHUS, OCO3HAHUS
HE00XO0IUMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIE i CBOEMY 3/I0POBBIO, a TAKKE MIPHOOPETECHUS
OTIbITA HUCIIOJIb30BAHUS MOMYYEHHBIX 3HAHUHN ISl IPUHSATHUS TPaMOTHBIX PEIICHUN B CUTYalUsX,
CBSI3aHHBIX C XUMHYECKUMU SIBICHUSIMHU.

B yueOHOM miane cpemHero ooOmero o0pa3oBaHus NpeaMeT «XHUMHUs» 0a30BOT0 YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «EcTeCTBEeHHO-HAYYHBIE PEAMETHI.

OO61iee yuCio YacoB, OTBEIEHHBIX ISl M3YYEHUS XUMUHU, Ha 0a30BOM YpOBHE CpEIHEro
obmero oopazoBanus, coctaisieT 68 yacos: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 gaca (1 gac B Hezemto).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XUMHMH

[IpenMer opraHuYecKOl XMMHM: €€ BOZHHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJYYECHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIE (DOPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o K1accupUKaIMKM OPraHUIecKrX BetiecTB. HoMeHkiaTypa opraHn4eckux
coeMHEHUH (cucTeMaTu4ecKasi) U TpUBHAIbHBIC Ha3BaHUS BAKHEHIIUX IPEICTaBUTENEH KIIaCcCOB
OpraHUYECKHUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
oOpa3LaMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
MIPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpEeBaHUU (ILJIaBJICHHUE, OOYTIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMid psa. Metan um 3TaH — mpocTeiiiue
MPEJICTAaBUTENN alTKaHOB: (PU3UUECKHE N XMMUUYECKUE CBOMCTBA (peakiy 3aMEIIeHUs U TOPEHNUS),
HAaxXO0’JIEHUE B MIPUPO/JIE, IOJYyYCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHIINe
NPEJICTABUTENIN QJIKEHOB: (U3MYECKHE U XUMHUYECKHE CBOICTBa (peakuuu THUIPUPOBAHMS,
raJloreHUPOBaHUs, TUAPATALUHU, OKUCIICHHS U OJIMMEpHU3alluN ), OJy4YeHHE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noauMmepusanun). [lodydeHre CHHTETHUECKOrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHHS, TOMOJIOTMYECKHI psii. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUUECKHE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pu3MUECKUE€ U XUMHUUYECKHE CBOWMCTBA (peakiuu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIYYEHHE M HpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceoicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJAMH,
MPUHAISKALMMHI K pa3IMYHbIM KJlaccaMm.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nmomyTHble HE(TAHBIE Ta3bl.
Hedtp u e€ npoucxoxnenue. CriocoOsl nepepaboTKu He(TU: TeperoHkKa, KpeKUHT (TEpMUYECKUH,
KaTaluTHueckuil), mmponu3. [IpogykTel mnepepaboTku HedpTH, HUX NpPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKy.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: O3HAKOMIIEHUE C
oOpa3lamu 1acTMacc, KayduykoB U pe3uHbl, koyutekiun «Hedte» n «Yronb», MoaenupoBanue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJIECHHE IPAKTHUYECKOW pPaOOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbruucnenuss 1mo ypaBHEHHMIO XUMHMUYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOJTMIECTBY OJJHOTO
U3 UCXOJHBIX BEIECTB WIN IIPOJYKTOB PEAKIUN).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUUYECKHE CBOWCTBA (peakUUu C AKTUBHBIMU METaJJIaMH, I'aJIOT€HOBOJIOPOJAMHU, FOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOAEHUCTBUE CO IIETOYHBIMUA METAJNIAMH, KaUECTBEHHAsI peakLns Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STUJICHTJIUKOJISL.

®deHou1: cTpoeHUe MOJIEKYIIbl, (PU3NYECKHe U XMMUYecKHue cBOcTBa. TOKCMUHOCTD (peHoa.
[Tpumenenue penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHUE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHEe, PU3NIECKUEC M XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME JUTS KJTacca KUCIIOT, PEaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOLIEE IEUCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ' MAPOIN3 CIOKHBIX 3()UPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U MoJucaxapubl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3MYECKHEe U XMUMHUYECKHE
cBoiicTBa (B3aumoserictBue ¢ ruapokcuaoM meau(ll), okucienue aMMuadHbIM pacTBOPOM OKCHIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKIEHHE B MPHPOJE, MPHUMEHEHHE,
6uonornyeckas poib. PoTocuHTe3. PpyKTO3a KaK H30MEpP IITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpou3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEeHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
crupToB (B3ammojelicTBue ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHUaYHBIM pacTBOpoM okcuza cepedpa(l) u ruapoxcuaom memu(ll), B3aumoaeiicTBue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIECTBA WM MPOTYKTa PEAKILIMH 10 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJTHOT'O
U3 UCXOJHBIX BEIIECTB WIN IPOJYKTOB PEAKIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHHOKHUCIOTHI Kak aM(OoTepHbIe OpraHndeckue coequHeHus. u3nyeckue U XUMHUYECKHe
CBOWCTBA AaMHUHOKMCJIOT (Ha NpuUMepe TIIUIMHA). buojormyeckoe 3HAYeHHWE AMHHOKHCIIOT.
[TenTupael.



benkn xak mpupoaHbBIe BBHICOKOMOJEKYISIPHBIE coenuHEHUs. llepBuuHas, BTOpHYHAS H
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBA OEJIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OENIKH.

OKCHepUMEHTAJIbHbIE METOAbl M3Y4YEHUsS BEIIECTB M HMX NPEBpAIlCHHN: HAOMIOJICHHE U
OIMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypauusi OCNKOB NpU HArpeBaHHM, LIBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTEINEHb MOJIMMEpPHU3AIMU, CPEeIHSS MOJICKysipHas Macca. OCHOBHBIC
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKcrepuMEeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHUE C
o0pa3amMy IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyUyKOB.

MexnpenMeTHbIE CBS3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK U
HOHSTHH, SBISIFOIIMXCSI CACTEMHBIMU /TSI OTJCIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

®dusuka: marepusi, SHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTETUYECKUN YPOBEHb,
BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSTHUE BELIECTBA, (PU3MYECKUE BETUIUHBI M €TUHULBI UX
U3MEpEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTMYEeCKH aKTUBHBIE BellleCTBa (O€IKH, YIIeBOIbI, )KUPbI, (PEPMEHTHI).

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

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPEerapaThl, MaTepUaIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMu4yeckui dneMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAs OO0OJIOYKA.
DHepreTUyecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anmemenTsl. OCOOCHHOCTH
pacmpeneneHrs IEKTPOHOB MO0 OpOUTANIIM B aTOMax JIEMEHTOB IMEPBBIX YETBIPEX MEPHUOIOB.
DneKTpOHHas: KOH(QUTYpAIIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XHMHUYECKHUX
anemeHToB JI. M. MenzeneeBa ¢ COBpEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHUYECKHUX SJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
0 TPYIIaM U epruoaaM. 3HaueHUe MEePUOIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHIbI XHUMHUYECKON CBsI3W (KOBAJICHTHAsI
HETOJISIpHAsI U TIOJISIpHAs, MOHHAs, MeTaJTndecKas). MexaHu3Mbl 0Opa30BaHMs KOBAJICHTHOU



XUMHUYECKON CBS3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BogopoaHas cBs3b. BaneHTHOCTH.
DNeKTpooTpUuliaTebHOCTh. CTeneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOPHL. MaccoBasi 10Jist
BEILIECTBA B paCTBOPE.

Knaccudukanus Heopranuueckux coeiuHeHuil. HomeHknarypa HeopraH MuecKux BelIecTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAAICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX PpEaKIUi B HEOPTaHUYECKOH U
OpraHWYECKON XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpAICHUS
SHEPIUH NPU XUMUYECKUX PEAKIHUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3lW4HbIX (akTopoB. OOpaTUMble pEaKIUU.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSIOMINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnektponauTnueckas aucconuanus. CunbHble U ciadble 3eKTponuThl. Cpena BOAHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, LIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

DKCIEpUMEHTAIbHBIE METOJbl M3YUYEHMsI BEHIECTB M WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJieJel KPUCTAJUIMUECKUX pemEToK, HaOJII0AeHHEe | ONHUCAaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jiOKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OMpeJIeJICHUE CPellbl PACTBOPOB BEILIECTB C MOMOIIBIO YHHUBEPCATHLHOTO MHAMKATOPA, PEAKIUU
MOHHOTO OOMeHa), MpoBe/leHHWEe MPaKTHUECKON paboThl «BnusHue pa3nuyHbix (aKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEaAKIINM.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBasi JOJIS BEILIECTBAY.

Heoprannveckasi Xumus

Hewmerannsr. [Tonoxenue HemeTawioB B [lepronnueckoi cucteMe XMMHUYECKUX SJIEMEHTOB
. U. MenneneeBa U O0COOCHHOCTH CTpO€HHUs aToMOB. DU3MYECKHME CBOWCTBA HEMETAIIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yraepoaa).

XVMHYECKHE CBOWCTBA BAXKHEWIIMX HEMETAJUIOB (TaloOreHoB, cephl, a3oTa, docdopa,
yIiIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSUHEHUH.

Meramisl. [lonoxenne meramios B llepuogunyeckoi cucteMe XUMUYECKUX 3JIEMEHTOB JI.
N. MenneneeBa. OCoOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEeHUI
METaJIOB.

XVUMUYECKUE CBOMCTBA BaXHEWIIMX METAJIOB (HATPHM, Kajduil, KalbIMii, MarHui,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpyuMeHeHne MeTamioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHs BEUIECTB M UX NPEBpAILlCHHUI: H3ydeHUE
KoJUTeKIUU «MeTaJlTbl U CIUIaBbl», 00pa3lloB HEMETAIUIOB, PEIICHUE SKCIIEPUMEHTANILHBIX 3a]1a4,
HaOJIO/IeHUe U ONMCAaHUE JEMOHCTPALMOHHBIX U JIA0OPAaTOPHBIX OIBITOB (B3aUMOJEHUCTBUE



TUAPOKCUAA AIFOMHMHHMS C PACTBOPAMM KHMCIIOT M IIEJIOYEH, KAYECTBEHHBIC PEAKIIMA Ha KaTHOHBI
METAJIJIOB).

Pacuérnble 3anaum.

Pacuétsl Maccel BemecTBa Wi 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCE
WK 00bEMY OZJHOTO U3 YYACTBYIOIIUX B pEaKUH BEILECTB, pac4€Thl Macchl (00bEMa, KOJIMYECTBA
BELIECTBA) IPOAYKTOB PEAKLIUH, €CJIU OJJHO U3 BELIECTB UMEET IIPUMECH.

XuMus H )KU3Hb

Ponp xuMun B o0GecriedeHnn SKOJIOTMYECKO, S3HepreTUYecKoi 1 NMuIIeBoil 6e30MacHOCTH,
pa3BUTUU MeIULUHEL [IoHATHE O HAyYHBIX METOAAX NIO3HAHMS BEIECTB U XUMUYECKHUX PEAKIIUM.

[IpencraBienus 06 OOMIMX HAYYHBIX TPUHIUIIAX TPOMBIIIIIEHHOTO TTOTY4YEeHHUS BAKHEHIIINX
BEILECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPUAJIOB: BAXKHEHIINE CTPOUTEIBHBIE MaTEpHaJIbI,
KOHCTPYKLIMOHHBIE MaTepualbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepuaibl Il SJIEKTPOHUKH,
HaHOMAaTepHallbl, OpPraHM4eCKUE U MUHEpPAJIbHbIE y100OpEHHUS.

XUMHUS M 3I0POBbE 4YEJIOBEKA: MPAaBWIA HCIOJIB30BAaHUSA JICKAPCTBEHHBIX IIPENapaToB,
paBuiia 6€30MacHOr0 UCIIOJIb30BaHMsI ITPENapaToB ObITOBOM XUMUM B TOBCEJHEBHOM JKU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBSI3€H MpH M3ydeHUH OOmIel M HEOPraHUIECKOW XMMHUU B
11 xnacce ocyuiecTBiseTCs Yepe3 UCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUHbIX MOHITHUMH,
TaK U NOHSTHUMH, ABISAIOUIMXCA CUCTEMHBIMU JJIS OTIAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mme ecTecTBEHHO-HAYYHbIE IOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CUHTE3, KJacCU(pUKalusi, NEePUOAUYHOCTb, HAONIOJEHHUE, OHKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEPEHHUE, SABIICHUE.

®dusnka: Marepus, SHEpPIus, macca, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, WOH, H30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJa, YDHEPreTUUECKUN ypOBEHb, BEILIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSTHUE BEILIECTBA, PU3NYECKUE BEJIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, OpraHum3M, 5KOcHCTeMa, Ouocdepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3MeE.

["'eorpadusi: MuHepasbl, FTOpHbIE IOPO/IbI, IT0JIE3HBIE HCKOTIAEMBbIE, TOIIINBO, PECYPCHI.

TexHOJIOTHs: XUMUYECKAsI IPOMBIIIIIEHHOCTh, METAJULYPIHsl, IPOU3BOJACTBO CTPOUTEIIBHBIX

MaTcepHrajioB, CEIbCKOXO03SHCTBEHHOE IMponu3BOACTBO, MMUIICBasa MMPOMBIINIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMECTHUYCCKUX npenaparos,
IMPONU3BOJACTBO KOHCTPYKIHMOHHBIX MarcpuraioB, OJICKTPOHHAA MPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOIPAMMLI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOyYarOIIUMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
MPOrpaMM CpeHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B coOoTBEeTCTBUU C CHCTEMHO-IEATEIHHOCTHBIM IOAXOJAOM B CTPYKTypE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « XUMHsI» Ha YPOBHE CPETHETO 00I1ero 00pa3oBaHusl BbIIEICHBI
CJIEIYIOIINE COCTABIIAIOILNE:

OCO3HaHHE OO0YYAIOIIMMHCS POCCUHCKON TPpaKIAHCKOM HIACHTHUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICICHHIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JESATENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYLUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
oOpa3zoBaHusi;

HAJIMYUE TPABOCO3HAHUS DKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE TIAHBI.

JInuHOCTHBIE PE3yIbTAThl OCBOCHHUS NIPEAMETA « XUMUS» TIOCTUTAIOTCS B €IMHCTBE yUeOHOU
U BOCIHUTATEJIbHOW JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKUMHU, COIIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJeajJaMHU POCCUICKOr0 TIpa)<IaHCKOTo OOIEeCTBa,
OPUHATBIME B OOIECTBE HOpPMaMH M IMpaBUJIaMU IMOBEJIEHHs, CHOCOOCTBYIOUIMMHU Ipolieccam
CaMOIIO3HAHUs1, CAMOPa3BUTHUSl U HPABCTBEHHOT'O CTAHOBJIEHUS IMYHOCTH 00Y4arOIIHUXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMUPOBAHHOCTH
OTIbITA IT03HABATEIbHON U MPAKTUYECKOH AEATEIbHOCTH 00YJaIOLIMXCS MO peaTu3aliiy IPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpaKaaHCKOro BOCIIMTAHMS:

OCO3HaHHA 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NpPECTaBICHNUs O COLHUAIBHBIX HOpMax M MpaBUJIaX MEXKIMYHOCTHBIX OTHOLICHHHA B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33124, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHMSI, JIOTUKY U apryMEHThI IPYrHX
IIPU aHaJIM3€ Pa3INnYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMI0 OTE€YECTBEHHOM
XUMUH;

YBa)XEHUsI K TPOIIECCYy TBOPUECTBA B OOJIACTH TEOPUH U MPAKTUUYECKOrO IPUMEHEHUs
XUMHH, OCO3HAHMs TOTO, UYTO JIOCTH)KEHUS HAyKH €CTh pe3yJIbTaT JJIMTENbHBIX HAOIIOACHUM,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/a YUEHBIX U IMPAKTUKOB,;



MHTEpeCa M I[I03HABATEIbHBIX MOTHBOB B TMOJYYEHHH U TOCIEAYIOIIEM AaHAJIN3€
uH(OPMAIIUU O MEPEIOBBIX JOCTHKECHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

HPaBCTBEHHOI'0 CO3HAHMS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMHUUECKUMU SIBICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYNKM CBOHMX TOBAPHUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEICTBUMA 3TUX MIOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0e30macHoro o0pas3a KHU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnrofeHus mpaBuil 0€30MacHOro OOpalleHUsl ¢ BEUIeCTBAaMH B OBITY, MOBCEAHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIBbHOCTH;

MOHUMAHUS IIEHHOCTH TPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEIOBATEIBLCKOM JIESITEIIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PELICHWHU MPAKTUYECKUX 3a/ady COLHUAIbHOMI
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQECCHil pa3aIudyHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXEHUS K TPYAY, JIIOASIM TpyAa U pe3yJbTataM TPYJI0BOM 1€SITeIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MUHIUBUIYaTBHOM TpaeKTOPUH 00pa3oBaHusl, Oyayiiei
Mpo(eCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTHYECKHU TEIECO00Pa3HOTO OTHOIICHHS K MPUPOJIE, KaK UCTOYHUKY CYIIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOseM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpPEIbI;

OCO3HAHUS HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
PaIMOHAIBHOTO MPUPOIOTOIH30BAHNS,

AKTUBHOTO HENPUATHS JEUCTBUM, MPUHOCSIIMX BPEI OKPYKaolled MpUpOIHOM cpene,
YMEHHsI TPOTHO3UPOBATh HEOIArOMPUSATHBIC KOJOTHMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJUYHSl PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbLHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKY;



NOHMMaHMs crneuu(UKd XUMHMHM Kak HayKHd, OCO3HaHUs €€ poiau B (POPMUPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJBI W YEIOBEKA, B IIO3HAHWM IIPUPOJHBIX 3aKOHOMEPHOCTEU U
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH W BAXXHOH pPOJM B CO3JAaHMHM HOBOW 0a3bl MaTepUAIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00ecreyeHn! YCIIOBHM YCIIEIHOro TPy/la U SKOJIOTMYECKH KOM(OPTHOM JKU3HU Ka)KIO0ro WieHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yMEHHUS 1e7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOM ACATENBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
HOTPeOHOCTAMY;

MHTEpeca K OCOOCHHOCTSM TPY/la B Pa3IMYHBIX cepax mpodecCHOHATBHOMN AeITEIbHOCTH.

METANPEIAMETHBIE PE3YJIBbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS y4dyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HauYMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MexXmpeaMeTHbIe) O0IeHAyYHbIE TIOHITHS, OTPaXKAIOIUe 1EJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieruuKy METOJOB TTO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, sIBICHUE, MPOIecC, CUCTEMA, HAy4HbIH (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIIE0BaHNE, HAOIIOACHHIE, U3MEPECHHE, YKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKAaTUBHBIE,
perynatuBHble), oOecmeunBatomye (opmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMANTLHOM KOMITETEHITH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJIb30BaTh  OCBOEHHBIE  MEXIUCIUIIIMHAPHBIC,
MHPOBO33PCHUYECKHE 3HAHWUS W YHUBEpPCAJIbHBIC Yy4eOHBIC IEHCTBHS B TIO3HABATEILHOW U
COLIMATILHOM TTPaKTHKE.

MeranpeaMeTHble Pe3yNbTaThl OTPAKAIOT OBIAJICHHE YHUBEPCAIBHBIMU yUeOHBIMU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IeﬁCTBHﬂMH.

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁHBIMl/l NMOo3HaABaTCJIbHBIMU I[eﬁCTBHﬂMH:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

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

OTIPEICNIATh TEIM JIEATEIHbHOCTH, 3a7aBas TapaMeTpPbl W KPUTEPUHU WX JOCTHIKCHWS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;



UCIMOJIBb30BaTh MPU OCBOCHHUM 3HAHMWA NPHEMBI JIOTMYECKOTO MBIIIJIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIME MTOHATHUS JJIs1 OOBSICHEHHSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTHUECKUE PACCYKJIEHUS (MHIYKTUBHBIC, € TyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHBOPEUUS B PACCMaTPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIIOYECHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
IIO3HABATEJIbHBIX U MPAKTHUECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJIEIIbHBIEC ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

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

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BBICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb OOOOLIEHHS U BBIBOJbl OTHOCUTEIIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HpPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOJIOB pELICHHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3MPOBATh HH()OPMAITHIO PA3TUYHBIX BUAOB U (OPM NPEACTABICHHUS, KPUHTUIECKH OIICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dopMynupoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHMCKE U OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHUYECKOU
uH(popMalMel: NPUMEHSATh MEXIpeIMeTHble ((pu3nyeckue M MaTeMaTH4eCKHe) 3HakKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIITHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOl TEMbI B XOJI€ AMAJOra W/WIHN JTUCKYCCHH,
BBICKa3bIBaTh HJIeH, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNATh C NpEe3eHTAlMell pe3ylbTaTOB MO3HABATEIBHOM NEATEIbHOCTH, MOIYyYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBj1aleHHe YHUBEPCAJbLHBIMH PEryJsiTHBHBIMU 1eCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JAEUCTBUN NPHU BHINOJHEHUHM Y4e€OHBIX M HCCIEIOBATENbCKUX 3aj1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CAaMOAHAJIM3a U CAMOOIIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUs OTPAXKAIOT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUYECKON COCTABJISIFOIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XMMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (HOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYPbl JIMYHOCTH, €€ (YHKIMOHAJIbHOW TPAMOTHOCTH, HEOOXOIMMOW [UIs pelieHus
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3[I0POBBIO U
MIPUPOJHON Cpelie;

BJIAJICHUE CHCTEMON XHWMHYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATraroIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaIEHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIM  CKEJIET,
GyHKIMOHATbHAS TPYIINa, paauKail, W30MEpHUsi, U30MEpbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOJA U a30TCOAEPKAIIME COCIUHEHUSI, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMUMHH; MUPOBO33PEHUYECKHE 3HAHMS, JISKAIIUE B OCHOBE IMMOHMMAaHUS
MPUYHMHHOCTH U CUCTEMHOCTH XUMHYECKUX SBJICHHUM, (DaKTOJOTUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, OMyYeHUH M 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y NIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOopMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTEpPHBIC MPU3HAKK MOHSATHH, YCTaHABIMBATH
WX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATUA MPH ONMKMCAHUU COCTAaBa, CTPOCHUS U
MIPEBPALLEHUI OPTaHUYECKUX COCAUHECHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BaTh XUMHYECKYIO CHUMBOIMKY JIJISI COCTABIICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIMIEHHON) (GOPMYJI OpTaHUYECKUX BEIIECTB
Y YpaBHEHUW XMMHUYECKUX PEaKIUd, U3rOTaBIUBATh MOJEIIH MOJEKYJ OPraHUYECKUX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAJICKHOCTh U3yUYEHHBIX OPTaHUYECKUX
BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K ONpPENeNEHHOMY KJIACCy/Tpynmne COeauHEHUN
(yrmeBomopobl, KHCIOPOA M  a30TCOAEpKAlllu€ COEIUHEHUS, BBICOKOMOJIEKYISIPHBIE
COeIMHEHUs), JaBaTh MM Ha3BaHus 1Mo cucreMatudeckoi HomeHkinatype (IUPAC), a takxke



MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTIEIbHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, MPOIUJIEH,
alleTUJICH, STHJICHIJMKONb, TIMLEPUH, (eHOo, (OopMaibAerHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasi KUCIIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIOTA, TII0K03a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPUMEHATH MOJOKEHHUS TEOPUH CTPOCHUS OPTaHUYECKHUX
BeiecTB A. M. byrtnepoBa st 00bsiCHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX NPEICTABUTENIECH PA3IMUHbIX KIACCOB OPraHUYECKHUX BEILECTB
(MeTan, 3TaH, STWJCH, NPOMWICH, ameTwieH, OyramueH-1,3, metwnOyraauen-1,3, OeHsoul,
METaHOJ, 3TaHOJ, YTHJICHTIIUKOIb, TIUIEPUH, (EHON, aleTalbJeru, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, UeJUI003a, AaMHUHOYKCYCHAas KHCIOTa), WUIIOCTPUPOBATh
FEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOYHUKH YTIEBOJOPOIHOIO CHIPhS
(HedTh, TpPUPOIHBII Ta3, yroyib), cnocoObl MX TEepepabOTKM W MPAKTHYSCKOS MPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA HIIM MPOIYKTa PEAKI[UU [0 U3BECTHHIM Macce,
00BEMY, KOJIMYECTBY OJIHOT'O U3 UCXOHBIX BEILIECTB WK IPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
NO3HAHUS, MCIIONB3YEMbIX B XHMHUHU TP M3YYEHUH BEIIECTB M XMMHUYECKHX SBJICHUH
(HaOmofieHne, W3MEpeHHe, OHKCIEPUMEHT, MOJAEIMPOBAHUE), HCIHOIb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)XKE MTpaBHUiIa OOpAIIEHHUs C BEIIeCTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(IpeBpallleHus] OPraHNYeCKUX BEIECTB IPU HAarpeBaHMUH, MOJYYEHHE ITHICHA U U3yYEHHE €ro
CBOWCTB, KaUECTBEHHBIE PEAKIIMU OPIraHNYECKUX BEIIECTB, I€HATYpalLus OSJIKOB TP HarpeBaHUH,
IIBETHBIE PEAKIINH OCJIKOB) B COOTBETCTBUH C ITPaBUIIaMU TEXHUKHU O€30MaCHOCTH IIPH 0OpaIieHUU
C BeILIeCTBaMH U J1a0OpaTOpHBIM 00OPYIOBAaHHMEM, IMPEACTABIATH PE3YJIbTAaThl XUMHYECKOIO
JKCIIEpUMEHTa B (OpPME 3alUCH YPAaBHEHUH COOTBETCTBYIOIIMX peakiuii U (opMyIHpOBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil uHpopmanuu, IHTepHeT u Apyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATETLHOCTH B LENAX COXPAHEHHS CBOEro 370pOBbsS M
OKpY’Karolled MpUPOIHON cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBHS Ha >KUBbIE OPTaHU3MBbI
OnpeAeNéHHBIX OPraHMYeCKUX BeLIeCTB, MOHMMas cMbici mnokaszarens [1/IK, mosicHaTe Ha
IpUMepax CrocoObl YMEHBIICHUS U MPEAOTBPAIIECHUSI UX BPEJIHOTO BO3JCHCTBUS HAa OPraHU3M
4eJI0BEKa;



JUisi 00y4arouuxcs € OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbsI: YMEHUE NPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKUX SBIICHUI;,

JUTSI CTICTIBIX M CTA00BUISIINX OOYJArOIIMXCS: YMEHHUE UCTIOB30BaTh PEIbe)HO-TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[IpenMeTHbIE pe3yabTaThl OCBOCHHS Kypca «O0I1as 1 HeopraHuueckas XUMHUs OTPaXKaroT:

c(hOpMUPOBAHHOCTH IPEJCTABICHUN: O XUMHUECKOM COCTaBIISAIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBl MHpA, POJIM XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOJUMOW MJisi pEUIeHUs
NPAaKTUYECKUX 3aJa4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO U
MIPUPOJHON cpene;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATraroIINe
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIC OPOUTAII ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTEIEHb
OKHUCJICHUS, XHMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pelIETKa, TUIIBl XMMHYECKMX  pEaklUHUid, pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAs IUCCOLMALUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCThH
XUMHUUYECKON peakliiy, XMMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOIUTUUECKON
aucconuanuu, nepuoanueckuil 3akon /. . MenaeneeBa, 3aK0OH COXpaHEHHsI MAccChl BELIECTB,
3aKOH COXpaHEHUS U MPEBpAIllEHUS SHEPTUU MPU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXKalllue B OCHOBE IOHUMAaHUS
NPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOIOrHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUU M Oe30MacHOM MCIIOJIb30BaHMM BAKHEHIIMX HEOPraHMYECKHUX BELIECTB B
OBITY M IPAKTUUYECKON JEATEIIbHOCTH YEIOBEKa,;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHH, yCTaHABIUBATh
UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MpPHU ONHUCAHUU HEOPTaHMUYECKUX
BELIECTB U UX NPEBPAILECHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIB30BaTh XUMHUUYECKYIO CHUMBOJMKY JUISl COCTaBJICHUS
dopMyn BEIIECTB MW YypaBHEHUN XHWMHUYECKUX PEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHWUYECKHX BEIIECTB (yrapHbId Tas3,
YIJIEKUCHIBIA Ta3, aMMHUaK, TraliéHas M3BECTb, HETrall€Has W3BECTb, NIUTHEBAs COJA, NMHUPUT U
JpyTHe);

c(hOpMHUPOBAHHOCTh YMEHUH ONpEAENATh BaJIECHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKIX
AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
METAJIJINYECKAasl, BOJOPOJHAsA) B COCAUHEHMSX, TUI KPUCTAIINYECKONH PEIIETKH KOHKPETHOTO
BEIIeCTBa (aTOMHas, MOJIEKYJSpHas, HOHHAas, METaJJIMuecKas), XapakTep Cpelasl B BOJIHBIX
pacTBOpax HEOPraHUUECKUX COCTUHEHHI;

c(OpMHUPOBAHHOCTh YMEHUHN yCTaHABJIMBATh MPUHAAJIEKHOCTh HEOPIaHUYECKUX BEIECTB
[0 UX COCTaBY K ONpeAENEHHOMY KIIacCy/TpyIIe COeAMHEHUH (MIPOCThIE BEIIEeCTBA — METAJLIBI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPUPOBAaTh €r0  CHUCTEMATHU3UPYIOLIYIO, OOBSCHUTENIBbHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMHM  XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DJIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMUCHIBATH) OOIME XUMUYECKHIE CBOMCTBA
HEOPraHWYECKHX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXJY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK) YPAaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIUM;

c(OPMHPOBAHHOCTh YMEHHS KIACCHU(PUIMPOBATh XMMUYECKHE PEAKLIUU IO Pa3TUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolMX BeUIecTB, TeIIOBOMY 3(hdexTy peaxuuwu,
M3MEHEHUIO CTENIEHEH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKUUN pa3IN4YHbIX TUIIOB, [TOJIHbIE
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HABaTh ONBITHBIM HYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBHCUMOCTh CKOPOCTH XMMUYECKOH PEaKIUu OT
pa3nuyHbIX (PAKTOPOB; XapakTep CMEIICHUS XHMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHeIIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpPMHPOBAHHOCTh YMEHHH XapakTepU30BaTh XUMUUECKUE ITPOLIECCHI, JIeKAIEe B OCHOBE
IPOMBIIIJIEHHOTO TOJIY4€HUS CEPHOW KHUCIOTHI, aMMHaka, a Takxke Cc(HOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTOo
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi 0Nl BEILECTBA B pacTBOpPE», OOBEMHBIX OTHOILIEHUH Ta30B INPU XUMHUYECKHUX
peakuusax, Macchl BellecTBa WK 00bEMa ra3oB 0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WU
00BEMY OJTHOTO M3 YYacTBYIOIIMX B PEAKIMU BEILIECTB, TEIUIOBOrO 3((eKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHHs MacChl BELLIECTB, IPEBPALLIEHUS U COXPAHEHUS YHEPIHH;

c(hopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJB30BAHUS XUMUYECKON MOCYAOH U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)KEe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 110 BBIIIOJIHEHUIO JTA00PATOPHBIX XUMHUUECKUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTb U BBHINOJHATH XUMHYECKUH SKCIIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pPEaKLUH, PeakiMd HOHHOro OOMeHa, KaueCTBEHHBbIE pEaKkIUh Ha
cynbdar-, kapOoOHAT- U XJIOPHUJ-aHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramuibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0e30MacHOCTH MpU 00pallIeHNH C BEIECTBAMH U J1a0OpaTOPHBIM 000pYyI0BaHUEM, MPEACTABIATH
pe3ybTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyITUpOBATH BHIBOJBI HA OCHOBE 3TUX PE3Yy/IbTAaTOB;



c(OpMUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(OpPMAIIHUIO,
[0JIy4aEMYIO U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpyTux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJIOTUYECKH IIeTIECO00Pa3HOTrO
MOBE/ICHUA B OBITY M TPYIOBOM EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’KaroIlled MPUPOJIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JECHCTBHS HA YKUBBIE OPraHU3MBbI
ompeAeEHHBIX BEUIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObI
YMEHBILEHUS U IPEJOTBPAILIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 00y4aroluXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 37I0POBBSI: YMEHUE MPUMEHSTh
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHIA;

JUISL CJICTIBIX U CIIA0OBUAIIUX 00yYarOIIUXCs: YMEHUE HCIIOB30BaTh PEIbePHO-TOUCUHYIO
cucremy o6o3HaueHuit JI. bpaiins muist 3anucu XuMuueckux Gopmyt.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos JJIeKTPOHHbIE JesiTeIbHOCTH
Ne HaumeHoBaHue pa3jiesioB u (undposbie) YUYHUTEJIA C Y4eTOM
Konrpoabnbsie IIpakruyeckue .
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHble = padoyeil MporpaMMbl
padoThI padoTshI
pecypcsl BOCIIUTAHMS
Pa3znea 1. TeopeTudeckue OCHOBBI OPraHUYECKOH XMMUM
[ToOyxnenue
[IpeaMeT OpraHHYecKoil IIKOJIbHUKOB COOJII0aTh
xumuu. Teopus cTpoeHust Ha ypoke
11 . 3 OOIIETPUHSTEIE HOPMBI
OpraHUYECKUX COECIMHEHUN
MOBEJCHUS, ITpaBuja
A. M. bytreposa OOIICHHSI C YUYUTEIISIMHA U
CBEPCTHUKAMU
Wroro mo pazneny 3
Pasnen 2. Yriesomxopoasl
IIpuBneyenune
BHHUMaHUs00y4aroInXCs
K LICHHOCTHOMY aCHeKTy
[IpenenbHble yraeBogOpOAbI M3ydaeMbIX Ha ypoKax
2.1 2 SIBJICHHMH, OPTaHHU3AIHS
— aJIKaHbI
uX paboThI ¢
MOJIy4aeMoOM Ha ypoKe
COIMaJIbHO-3HAYMMOM
uHpopmanuei
Ycra"oBneHue
Henpenenbubie JIOBEPUTENBHBIX
2.2 YII€BOJOPO/bL: AJTKEHBI, 6 1

aJIKaaAUCHBI, aJIKNHBI

OTHOIICHHH MEXTy
YUUTCIIEM U YUCHUKaMU,
CIIOCOOCTBYIOIINX




MO3UTUBHOMY
BOCTIPHUSITHIO
y4arMucs TpeOOBaHUH
U IPOCHO yduTers,
aKTHBH3AIMH X
II03HABATEIILHOU
JeSITEIbHOCTH

53 ApomaTtnueckue
' YIIIEBOAOPOIbI
[IpupoiHBIE HICTOYHUKHU
24 YTJIEBOOPOIOB U UX

nepepaboTka

Hroro no pazneny

Paznen 3. Kuciaopoaconep:kamue opra

3.1 Cnuptsl. ®enon

13

HU4YECKUue

COCANHCHUSA

YcranoBneHnue
JIOBEPUTEITBHBIX
OTHOIICHUN MEXITY
VYUTEJIEM U YYCHUKAMH,
CHOCOOCTBYIOIINX
MTO3UTUBHOMY
BOCITPHUSTHIO
yudalmmucs TpedoBaHui
Y TIPOCBHO yuuTens,
AKTHBHU3ALIMH UX
IM03HABaTEIILHOMN
JICATCILHOCTH

[IpuBnedyeHne BHUMaHUS
oOyJarommxcs K
[IEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha YpOKax
SIBJIEHU, OpraHu3anus
ux paboThI ¢
MOJy4aeMOi Ha ypOKe
COLMAJIbHO-3HAYMMOM
uHpopmanuen

Hcnons3oBanue
BOCHUTATEIbHBIX
BO3MOKHOCTEH




coZiep>KaHusl y4ueOHOro
IpeMeTa uepes
JIEMOHCTPALIMIO JETSIM
PUMEPOB
OTBETCTBEHHOTO,
IPa)x/1aHCKOI0
MIOBEJCHUS

3.2

3.3

Anpaerunsl. KapooHoBbIE
KUCHOTHL. CIIOKHBIE APHUPHI

VYrieBoabl

Hroro no pazneny

Pasnen 4. A3oTcoaep:kainye opraHudecKue coeIMHeHUus

4.1

AMUHBI. AMUHOKHUCIIOTBI.
benxn

Hroro no pazneny

13

3

dopmupoBaTh U
pa3BHUBATh HABBIKU,
3HAHUA O 3J0POBOM
o0pase KHU3HH;

®opMHUpOBATH U
pa3BUBATh HABBIKH,
3HaHUS O 3J0POBOM
oOpa3se KU3HH;
aKTUBU3UPOBATH
[T03HABATEJIbHYIO
aKTUBHOCTE AeTel

AKTHBHU3UPOBATH
MTO3HABATENIbHYIO
aKTHUBHOCTH JCTCH.
IToxa3pIBaTh
00yJaronmcs CBSI3b
MpeAMeTa C UCTOPUEHN 1
MPaKTUYECKUM
MIPUMEHEHUEM B JKU3HU

Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCAUHECHUS




[TInactmaccel. Kayuyku.

®opMupoBaTh U
pa3BUBATh HABBIKU,
3HAHHUA O 340POBOM

5.1 2 oOpa3se KU3HH;
Boiokna
aKTUBU3UPOBATh
MMO3HABATEIBHYIO
AKTUBHOCTH JIETEN
Hroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME




11 KJIACC

HaumenoBaHue pa3jiesioB u
TeM MPOrpaMMbl

Ne ni/n

Pa3znea 1. TeopeTudeckue 0CHOBbI XUMHH

Ctpoenue aToMOB.
[Iepnoanueckuii 3aK0H U

11 [Iepnoanueckas cucrema
XUMHUYECKUX 35ieMeHToB J[. 1.
MenneneeBa

12 CrpoeHue BelecTna.
' MHoroo6pasue BEIECTB

KoaunuecTBO 4acoB

Bcero
padoThI

KoHTpoJibHbIE

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

JlesATeJbHOCTH
yuHuTeNIs ¢
y4eToMm padoueit
NporpamMmblI
BOCIIHUTAHMS

AKTUBH3UPOBaTh
MMO3HABATEIHHYIO
aKTUBHOCTbH JETEH.
IToxa3eIBaTh
o0yJaroumcs
CBSI3b MPEMETA C
MIPUMEHEHHUEM B
YKM3HU

Hcmonn3oBanne
BOCITUTATEIbHBIX
BO3MOXKHOCTEH
COJZIepKaHuUs
y4ueOHOro
mpeaMeTa uepes
moabop
COOTBETCTBYIOIIUX
TEKCTOB JIJIs
YTCHHUS, 337124 I
pelIeHus,
MPOOIEMHBIX
CUTyallui s
00CYXKIIeHHS B
KJacce




1.3 XHUMHYECKUE PEeaKIUU

Hcnons3oBanne
BOCITMTATEIbHBIX
BO3MOKHOCTEH
coJiepKaHus
y4eOHOT0
peaMeTa uepes
noabop
COOTBETCTBYIOIIUX
TEKCTOB JIJIA
YTCHHUS, 3314 JIJIs
perieHus,
POOJIEMHBIX
CUTYyaLMH 175
00CYXKICHHS B
KJacce

Hroro no pazneny

Paznen 2. Heoprannueckasi XuMusi
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2.1 Hemeramsl

2.2 Merasuist

AKTUBH3UPOBATh
MMO3HABATEJIbHYIO
aKTUBHOCTB JIETCH.
Iloka3wIBaTh
oOyuaromumcst
CBS3b TIPEIMETA C
HUCTOpUEN U
MPaKTUYECKUM
MIPUMEHEHUEM B
JKH3HU

[Toka3biBaTh
oOyJaromumcst
CBSI3b TIPEIMETA C
HUCTOpUEH U
MPAKTUYECKUM




23 CBsA3b HEOPTAHUYECKHX H
' OPraHMYECKMX BELIECTB

Hroro no pasneny
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IIPUMEHCHUEM B
JKHN3HHU

Ucnonp3oBanue
BOCIUTATEIbHBIX
BO3MOXHOCTEH
coJiep>KaHus
y4eOHOro
npeaMeTa uepes
noxoop
COOTBETCTBYIOIIUX
TEKCTOB JIJISt
YTEeHUS, 33]a4 JUIs
pelIeHus,
POOJIEMHBIX
CUTYaLMH 1S
00CYXKIEHHS B
KJ1acce

Pazgea 3. Xumusd " s;Ku3HbL

3.1 XUMUSA 1 KU3HDb

Opranuzanus
OOIIeHHS
¢dbopMupoBaTth u
pa3BUBAThH
HaBBIKU, 3HAaHUA O
3JI0pOBOM 00Opasze
KU3HU:
aAKTUBU3UPOBATH
M03HABATENBHYIO
aKTUBHOCTH JIeTei

Hroro no pazneny




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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