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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus yueOHOTO IpeamMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoi dDexepainuu, pealn3yrOIMUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MONOXKEeHHH «CTpareruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMHU Y4eOHOro mpeaMera
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBWJIM KOHLENTYaJbHbIC MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COAep)KaHMs, pPe3ylbTaToB OOydYeHHs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBepIIAIOIIUM 3TAllOM pealu3aliid Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KIIHOYEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTU IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeloBeKa, a TakKe SKOJOTMYECKH OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3JI0pOBBIO U
npUpoHOI cpene. Peanusyercs xuMuyeckoe o0pazoBaHUE 00YJArOMIMXCS HA YPOBHE CPEAHETO
o01rero 00pa3oBaHUsl CPECTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOPOTO ONpEZENeHbl B MpOrpaMMe O XHMHUH C Y4ETOM CHENM(PHUKU HAyKH XUMHH, €€
3HAYEHUS B MMO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKe C YUYETOM OOIIUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0cOOYIO0 POJib B COBPEMEHHOM
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpYy’KaroIllleM MHUpPE KaK O €IMHCTBE MPUPObI U YeIOBeKa, KOTOpoe (HopMHUpYyeTCs B XUMUU
Ha OCHOBE TMOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEX/y CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTAMU NPUMEHEHHUS.

TecHo B3auMOJEHMCTBYS C JAPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS cCTaja
HEOTHEMJIEMON YacThbI0 MHPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
JKU3HU Kakoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK Hayka CO3MjaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJOTIMH HampaBjeHa Ha pelleHUe ITOoOAJbHBIX MPOOJIeM yCTOMYMBOIO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HJHEPreTHUecKoi, MHUIIEBOH, SKOJIOTMYecKOM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMH IEeNIMU M NPUHIUIAMH CPEIHEro oOuiero ooOpa3zoBaHUS
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXCs, HEOOXOAUMYIO UM IS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKIIOYEHHUS B JKHU3HBb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBisiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XuUMU» 1 «OO011asi 1 HeOpraHuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOW XUMHUU (C BKITIOYCHUEM
3HaHUHM U3 00UIel XUMHM) U OpraHndeckol xumuu. @opMHUpOBaHUE TaHHOM CHCTEMBI 3HAHUIA
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHITHIA, 3aKOHOB U TEOPUH XHUMHH.

CtpykTypa coaepx)aHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» c(hOpPMHUpPOBAHA B MPOTPAMME 10 XMMHUHM Ha OCHOBE CHCTEMHOTO IMOJXO0/a K H3y4eHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOECHHUS OPraHWYECKUX COCAUHEHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenus 00 M3y4aeMbIX B KypCe€ BEIIECTBAX MAIOTCS B PAa3BUTHH — OT YTJIIEBOJOPOAOB JIO
CJIOKHBIX OWOJIOTMYECKH aKTHBHBIX COCIMHEHHH. B Kypce OpraHndecKo XHMHH IOJTy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEPBOHAYAIBHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX PU3HAKAX BEIIECTB, 3aBHCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrJiOoM 3peHHUs B MpeaMere «XuUMus» 0a30BOro ypoBHS paccMaTpUBaeTCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKkTOJIOTUUYECKHE CBEACHUS O BEHIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas U HEOpPraHWYECKask XUMHU» OOYYAIOIIUMCS MPEIOCTABIISICTCS BO3MOKHOCTh OCO3HATH
3HAYCHHE TIEPUOJUYCCKOTO 3aKOHA C OOIETEOPETHYECKHX M METOJOJIOTHYECKUX TO3UIINH,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEeHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmaromieit 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BaOKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHMSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu COJEpKAaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUA M TPUKIAJAHONW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOIeMax, CBI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIUIO U MPUMEHSTH €€ JJIsl MOMOJTHEHUSI 3HAHUN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
yueOHoro mpeaMera « XUMUS» TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO Ha ()OPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI /JIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTaHWYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, TO3HABAEMOCTh MPUPOJIHBIX SIBJICHUI MyTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTHBOPEUUN MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH IKOJIOTHUYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
YHEPTETUUYECKHUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEPHUAJIOB.

B muane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3ANUUA OOYyYarOIIHXCs
MNPUHATBIE MPOrpaMMON IO XMMHHU MOAXOJAbl K ONPEAENIEHUIO COJEpPKaHUS U MOCTPOEHUS
nmpeaMeTa TpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX JACHCTBUN, WMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHHUsS MPOOJIeM, IMOMCKa, aHAJIn3a 1
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
HCCICA0BATCILCKOM ACITESALHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUU.



B nmpakTuke npenogaBaHusi XMMHH KaK Ha YpOBHE OCHOBHOT'O 00IIIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomiero oOpa3oBaHMs, TPU  OMNPEACICHUU  COJAEp)KaTeIbHOU
XapaKTEpUCTUKU LeJeld M3y4eHHUs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHOM 3HAYMMOCTU
TPaIMLUMOHHO TMpu3HAETCS (QOPMUPOBAHHME OCHOB XUMHYECKOW HayKu Kak o0nactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
OIIPEEIICHUIO LIEJIeN N3YUEHHUs [IPEIMETA SBJISIETCSI BIIOJIHE OIIPABIAHHBIM.

CornacHo NaHHOM TOYKE 3peHUsl IVIABHBIMHU LEISAMH H3y4eHHUS IpeaMera «XHUMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sIBASIFOTCSL:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KakK Ba)KHEHIIEH CcoCTaBIsIOLICH
€CTECTBEHHO-HAYyYHOI KapTHHbI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
(dbyHaaMeHTanbHbIe 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKAa HAyKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIAX TMO3HAHUS BELIECTB U
XUMHYECKHX peaklrid, HeOOXOIUMBIX IIJIsl MIPHOOPETEHUsI YMEHUI OpUEHTHUPOBATHCS B
MHUpPE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUIECKON 1
IMOBCEAHEBHOM KU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUWEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COONIOJIEHHEM TMpaBHi 0e30macHOTro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEepUCTUKa 1elei U 3a/1ay U3yuyeHus mpeaMera B
IporpaMMe 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cUCTeME cpenHero obmero ooOpazoBanusi. CerogHs B NPENOJaBaHUM XUMHUU B OOJbIEH
CTEMEeHH OTAAETCS NPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE COJIEp>KaHusi oOydeHus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHU3alluiy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHWUN M TPUMEHEHUS WX B peaTbHOW KU3HU IS PEIICHUS
MPAKTUYECKHX 3a7au.

B cBm3u c 3TUM Tpu U3YYeHHH TMpeaMera «XUMHUS» JOMUHUpYIOLIee 3HAuYeHHe
PUOOPETAIOT TaKUe 1eJU U 33/1a4H, KakK:

ajanTanus oOydYaloIIMXCS K  YCJIOBUSM JUHAMUYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX pEIIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BEMICCTBAMH U WX PUMEHCHHEM;

dopMupoBaHue Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE NI PA3NUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MoWcKa, aHaliu3a U 00paboTku WHGPOpPMAIMH, HEOOXOAUMBIX JUIS TPUOOPETEHHs OIMbITa
JeSITEIbHOCTH, KOTOpasi 3aHMMAaeT Ba)XHOE MECTO B MO3HAHWU XHMMHH, a TaKXkKe Ul OLIEHKHU C
MO3UIUI IKOJOTHYECKO 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MPOLIECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0y4aromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO TNPUOOpEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaln3a yueOHOU U HAyYHO-TIOMYIIpHON WH(DOPMALIUY XUMHUYECKOTO
COJIEp/KaHuUs;



dbopMupoBaHUE U pa3BUTHE Yy O0YYAIOUINXCS ACCOIIMATUBHOIO U JIOTUYECKOTO MBIILICHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcs YyOeKIEHHOCTHU B TyYMaHHUCTHYECKON HaIpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
IIPUPOIONOIb30BAaHUS, IIONOJHEHUS SHEPreTHYECKUX PECYPCOB M COXPAaHEHUS IPHUPOIHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TAKXKE MPUOOPETEHUSI OIbITa MCIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yueOHOM mane cpemHero oOmero o0pa3oBaHUs NpeAMET «XUMHUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB IpeaMETHON 001acTH «ECTeCTBEHHO-HAYUHBIE IPEAMETHDY.

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBanusi, cocrapiser 68 vyacoB: B 10 kmacce — 34 4gaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 yac B Hefeno).



COJAEP)KAHUE OBYYEHUA
10 KJIIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYCHHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TONOkKEHUA. CTpyKTypHbIE (DOPMYIJIBI OpPraHWYECKHX BEIIECTB. | omonorus,
nu3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  wiaccupuKalud  OpraHMYeckux  BemecTB.  HomeHkiatypa
OpraHMYECKUX COEIMHEHUI (cucreMaruyeckas) M TpPUBHAJIbHBIE HAa3BaHUS BaKHEHUIINX
IIpEJICTaBUTEIIEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHUYecKUX BEIIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HAOMIOJCHHE U ONHCaHUE JEMOHCTPAIIMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILIECTB IIPU HAarpeBaHUHM (IJIaBJI€HKUE, OOYIJIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHME, TOMOJOTHYECKMH pAx. MeraH M 3TaH — mNpocTeiime
MPEJCTABUTENIN aJKaHOB: (U3MYECKHE W XHMHUYECKHE CBOMCTBa (peakiuH 3aMelleHus U
TOpPEHUS), HAXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
MPEJICTABUTENIN AJIKEeHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THAPATALIMY, OKUCIICHUS U TOJIMMEPHU3allH ), OTYYeHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u metwiOyraauen-1,3: cTpoeHHe, BaKHEHUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHsS, TOMOJOTUYECKUU psA. ALCTUICH —
MPOCTEHIINI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALlMK, TOPEHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MYECKHE U XUMHUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYCHHE W TpUMEHEHUue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOBanUs U HUMpPOBAHUs), NOJYUEHUe U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXKIY YIVIEBOJOPOJAMHU,
MPUHAJIEKAIIMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJOB. [IpuponHblil a3 U momyTHbIE HE(TAHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(QTH: TEpPEeroHKa, KPEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepaboTku HEPTH, UX PUMEHEHHE B
MPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb U MPOIyKThI €ro nepepaboTKy.

OKCIEepUMEHTaIbHbIE METO/Abl U3YUEHHS BEIIECTB U WX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, KoJuteKuu «HedTb» u «YTomby», MoIeIupoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOTHI:
MOJIyYEHHUE 3TUJICHA U U3YYE€HHE €ro CBOMCTB.

Pacuérnbie 3a1aun.




Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB WM IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3U MEXAy MOJIEKYJaMu cUpToB. JlelicTBHE METaHOoJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. lIpumeHeHue raunepuHa U
STUJICHTJIUKOJISL.

@deHos: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XHUMHUYECKHE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKIHH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepudUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE IEHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrieBoJpl: cocTaB, KJIacCU(pUKAIMS YIII€BOAOB (MOHO-, 1U- U Iojaucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HUECKHEe U XHMUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOKEHHME TIIIOKO3bI), HAXOXKICHHE B MPHPOJE,
npuMeHeHue, Ouosnoruueckas poib. Porocunre3. dpykros3a Kak U30Mep IIIFOKO3bI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpOoau3, KaYeCTBEHHAs Peakus ¢ HOJIOM).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHUN: NPOBEACHHUE,
HaOJI0IGHWe W ONMCaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKMcIeHHe 3TaHoja okcuaoMm wmenu(ll)), MHOroaToMHbIX
cnupToB (B3auMojelcTBue MuuepuHa ¢ ruapokcuaoM Memu(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajia C HOJOM), MNpPOBEAECHUE TMPaKTHUECKOW paloThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncienuss mo ypaBHEHHIO XUMHUYECKOW peakuumu (Macchl, 00BbEMa, KOJIMYecTBa
MCXOJIHOTO BEIECTBa HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aMm@OTepHble OpraHuyeckue coeauHeHus. dDusnyeckue u
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe riuuuHa). buonornyeckoe 3HaueHue
amuHOKUCIOT. [lenTumst.



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TpPETUYHAasl CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBA OEJKOB: THIPOJIN3, JEHATyparus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJKH.

OKCHeprUMEHTAJIbHbIE METO/AbI M3Y4EHHs BEIIECTB W UX IPEBpAIICHUI: HAOJIOJCHUE U
OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypanus OENKOB MNpU HArpeBaHUM, IIBETHBIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeIMHEHHUs

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTCNEHb MOJIMMEpPHU3AINU, CPETHSS MOJIEKyspHass Macca. OCHOBHBIC
METO/bI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTMKOHICHCAITHS.

DKcrepuMeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHUE C
o0pa3ziamMy IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyUyKOB.

MexnpenmMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBSI3€H NPU M3Y4E€HHUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCST Yepe3 HMCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
HOHSTHH, SBIISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MOHSATHA: SBJICHHE, HAaydHBIH (aKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMs, TMEePHUOAUYHOCTh, HAOIIOJACHNE, W3MEpEHHeE,
OKCIIEPUMEHT, MOJICTTMPOBAHUE.

®dusuka: marepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJICKYJIa, JHEPIreTUYECKUI YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIECTBA, (PU3MYECKUE BEIMYUHBI M €IUHHIIbI
UX U3MEPEHUsI.

buonorus: xnerka, opraHusMm, Ouocepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PepMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPO/IBI, ITOJIE3HBIE HCKOIIAEMBbIE, TOIIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MTPOAYKTHI, OCHOBBI PAllMOHAIBHOTO MUTAHMUS, MOIOIIIIE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPerapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKAA XUMUSA

TeopeTnueckne 0CHOBbI XUMHM

XuMuyeckui 31eMeHT. AToM. Sapo aroma, H30TONBL. JEKTpOHHass 000JI0YKa.
DHepreTUuecKrue YpOBHH, MOJYPOBHH. ATOMHBIC OpOHTay, S-, P-, d- aneMeHThl. OCOOCHHOCTH
pacripesie/IeHUs] AJIEKTPOHOB MO OpOUTalIIM B aTOMaXx 3J€MEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrtemMa XuMuU4yeckux osnemeHtoB J[. M.
MengaeneeBa. CBA3p NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOM TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeproANYECcKOro 3aKOHa B Pa3BUTHH HAYKH.

CrpoeHue BemecTBa. XUMHUYECKas CBA3b. Buabl XUMHYECKON CBsI3U (KOBaJIEHTHAs
HEMoJIsIpHasl U TOJISIpHAasi, MOHHAs, MeTauinyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIENTOPHBIN). Bogopoanas cBsi3k. BaneHTHOCTH.
DNeKTpooTpUliaTenbHOCTh. CTenenb okuciieHus. IOHbI: KATUOHBI U AHHOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSIHCTBA COCTaBa
BELIECTBA. THUMBI KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o AucnepcHbIX cucTeMax. VICTHHHBIE U KOJIJIOMIHBIE pacTBOPBL. MaccoBast 1015
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBs3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKAIIMX K PA3THUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CKOpOCTh peakimu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTUMbIe peakluu.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIOMINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekrponuTtnueckas auccoruanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOTHBIX
pacTBOPOB BEIIECTB: KUCJIast, HEUTpaIbHas, IISTIOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabnun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MOJICTICH KPUCTAJUTMUECKUX PEImETOK, HAOMIOJECHNE W ONHMCAHWE JEMOHCTPAIIMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OIpEeNIeJIEHUE Cpellbl PaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCATBHOTO MHAMKATOPA, PEaKLUUU
MOHHOTO OOMeHa), MpoBelleHHuEe MPaKTHUECKON paboThl «BnusHue pa3iauuHbIX (HaKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXHUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs1 BEILIECTBAY.

Heopranuveckasi Xumus

Hemeramnsl. Ilomoxxenue HemerauioB B Ilepuoanyeckoil cUCTEME  XUMHUYECKHX
sanementoB J[. . MenneneeBa M OCOOCHHOCTH CTpoeHHsI aTomMoB. (DU3HuUECKHe CBOHCTBA
HEMETAIIOB. AJTOTPONHS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriiepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOJICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COSIUHEHUH.

Meramnsl. [lonoxenne MeramioB B [leproandeckoil cucreMe XUMUYECKUX 3JEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTauioB. OOmume
dbusnueckue cBoiicTBa MeTamioB. CIUIaBpl METAIOB. DIEKTPOXUMHUYECKUN P HAMPSHKECHUH
METaJIOB.

XWUMHYECKHE CBOWCTBA BAXKHEUIIUX METAJIOB (HATPHWH, KaJlWid, KajabI[MHd, MAarHWM,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mmue criocoObl moay4deHus: MeTauioB. [I[pruMeHeHne MeTauioB B OBITY U TEXHHUKE.

OKCIEpUMEHTAIbHbIE METOJbl H3yY€HUs BEHIECTB MU MX NPEBPALICHUN: H3yUEHUE
KOJUTEKIIMA «MeTauibl U CIUIaBbl», OOpa3IOB HEMETA/UIOB, PEIIEHHE JKCIEePUMEHTATbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMoielicTBUE THUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCJIOT M IIEJIOYEN, KAUeCTBEHHBIE
peaklMy Ha KATHOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuétel Maccel BemiecTBa MM 00BbEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecrie4eHnu IKOJIOTMUECKOM, SJHEPreTHYeCcKol 1 MUILEBOM 0e30macHoCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX I103HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenus 00 OOWMX HayyHbIX MNPUHLUUIAX [POMBIIUIEHHOTO IOJTY4€HUS
BaXHEHILNX BEILECTB.

UYenoBek B MUpPE BEUIECTB M MaTEpUaJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKLIMOHHbIE MaTepHuaybl, KPAaCKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XrUMHUs U 3[0pOBbE YEJIOBEKA: INPABHJIAa HCIOJB30BAHUS JIEKAPCTBEHHBIX IIPENAapaToB,
npaBuiIa 0E30MacHOTO MCIIOJIb30BAHMSI ITPETIapaTOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISIETCS Yepe3 UCHOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX HMOHATHH,
TaK U NOHSTUMN, ABJISIOUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1e ecTecTBEHHO-Hay4HbIe IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kiaccupukauus,  MEepUOAUYHOCTb,  HAOJIIOJIEHHE,  SKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PalMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUECKU YpOBEHb, BELIECTBO, T€NO, 00BEM, arperatHoe
COCTOSIHUE BeleCTBa, (GU3NYECKUE BEIMYMHBI U €AMHUIBI UX U3MEPEHUs], CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  MPOMBIIIJIEHHOCTb, METaJLITypIHs, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO035IICTBEHHOE MIPOU3BOJICTBO, MUIIEBast
IPOMBIIIIEHHOCTh, (papManeBTHYECKasi TMPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENnapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB, 2JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHUS OOyYarOIIMMUCS
poTrpaMM CpPEAHEro oO0IIero oO0pazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0IIero 00pa3oBaHusl SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MTOIXO/.

B cooTBeTcTBMU C CHUCTEMHO-JCSTEIBHOCTHBIM IOJAXOJOM B CTPYKTYypEe JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHuUs
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIHE:

OCO3HaHHE O0YYAIOUIMMUCA POCCUHCKOM Tpa’kIaHCKON HAESHTUYHOCTH — TFOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIMXCsi PYKOBOICTBOBAThCS B CBOCH JIEATEILHOCTH
[ICHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KM3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUSI TpeAMeTa «XUMHs» JOCTHTAlOTCI B EIMHCTBE
y4eOHOIl M BOCHHUTATEIbHOM JEATEJIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHUYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
TpaXJIaHCKOTO 0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPAaBWIAMH TOBEICHHS,
CTIIOCOOCTBYIOIIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHS M HPAaBCTBEHHOTO CTAaHOBJICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTpa)xaroT chOpMHUPOBAHHOCTh
OMBITa TO3HABATENBHON M TPAKTHYECKOW MAEATENBHOCTH OOYYAIOMMXCS 110 pealn3anuu
NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHW B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKON JIEATENLHOCTHU MPH CO3JIaHUM YUEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATENBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX YKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W IPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesATEIHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMS

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIEIUIO OTEUYECTBEHHOM
XUMHU;

yBa)KEHHsI K IpOIeccy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO NPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HAOJIIOJCHUMH,
KPOITOTIIMBBIX SKCIIEPUMEHTATBHBIX TTIONCKOB, TOCTOSTHHOTO TPY/Ia YYEHBIX U MPAKTHKOB,



UHTEpeCa M II03HABAaTEJIbHBIX MOTHUBOB B IIOJyYEHHMM M IOCIEOYIOLEM aHaJIu3e
UH(POPMALIUHU O TIEPETIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEICHHUS;

CIIOCOOHOCTH OLIGHUBATh CUTYyallMd, CBSI3aHHbIE C XHWMHUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHMBAaTh CBOE IOBEJCHHWE M IOCTYIKM CBOMX TOBAapHUIIEH C MO3ULMN
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE IMOCJIEACTBUIN 3THUX MTOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (DPM3NYECKOMY U IICUXHUYECKOMY 310POBBIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHUsl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAUBUAYAJIBHOTO M KOJUIEKTMBHOI'O 0O€30I1acHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IMOCIEACTBUI M HENpUATHS BPEAHBIX NPUBBIUEK (YHNOTPEOJIEHUS alKOroJ,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JEeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUYECKUX 3a/ad COLHUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHHUS K TPYY, JIOASM TPyJla U pe3yibTataM TPYAO0BOMl 1eATeIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTpeOHOCTEN 00I1IeCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHHS HEOOXOJUMOCTH HMCIIOIb30BaHUS JOCTUKEHUM XUMHHM IS PELIEHUS] BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENPHUATHS NEHCTBHI, NPHUHOCSIIMX Bpel OKPYXarolled NPHUPOIHOM cpele,
YMEHHMsI MPOTHO3UPOBATh HEOJIAroNpuUsATHBIE SKOJIOTHYECKHUE IMOCIEACTBUS MPEeITpPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIbBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATbHON MPAKTHUKE, CHOCOOHOCTH ¥ YMEHUSI aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTHKY;



NOHMMAHUS CHEIU(PUKA XUMUU Kak HayKd, OCO3HaHUs €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKaroleM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHny IpoobieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTM XUMHUHM JJIi COBPEMEHHON LUBUIM3AlUU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIIEBOM M HKOJIOIMYECKONM Oe30MacHOCTH, B Pa3BUTHUM MEIULIUHBI,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYecKd KOMGOPTHOM KU3HU Ka)KJI0T0 4jieHa
00I11eCTBa;

€CTECTBEHHO-HAYyYHON TI'PAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTH METOJOB I103HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU HCIOJIb30BATh MOJIy4aeMble 3HAHUS AJIs
aHaJM3a U OOBSACHEHHUS SIBICHUU OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUS Jie7aTh 000CHOBAHHBIE 3aKIIOUEHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCIOIb30BaTh XMMUYECKUE 3HAHUS JUJISl PEeLICHUS TpoOiieM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESTEIbHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAHUM 1O XUMHH B COOTBETCTBUU C IKU3HEHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pPaIMYHBIX chepax mpodecCHOHATHHOU
JeSITENIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUSA y4yeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0ero o0pa3oBaHus BKIIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXTpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMa, HAY4YHbI (akT, IPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHSs, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe TEHCTBUS (mo3HaBaTeIbHEIC, KOMMYHHUKaTHUBHBIE,
perynatuBHbIe), oOecreunBaromue (opmupoBaHHe (QYHKIIHMOHATBHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaroIuXcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE AEWCTBHUS B II03HABATEIbHOW U
COILIMATILHOM TTPaKTHKE.

MetanpeameTHble pe3ysbTaThl OTPa)KalOT OBJAJACHHE YHUBEPCAIBHBIMH y4E€OHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBi1ajleHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY €l CTBUIMHU:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENILHO  (DOPMYJIMPOBATh M aKTyaJIM3MPOBaTh MPOOJIEMYy, BCECTOPOHHE &
paccMaTpuBaTh;

OTIpEICNATh LENH NeATENbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HUX JOCTHKCHUS,
COOTHOCHUTH PE3yIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IETSMU;



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH M yCTaHAaBIMBaTh MX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALMKU BEILIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpacCCYXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTUBOPEUHUS. B PACCMATPUBACMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MO/IEINU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHMHUYECKOM peakiuu — TNpUd pPELHICHUH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATh HA3BaHHbIE MOJIEJbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEePHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKHUX PEAKIIHIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAaMOCTOSITEIFHOTO IUIAHUPOBAHUS M TIPOBEICHHUS YYECHUYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOLIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M TPOEKTHOM JeATeNIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIIeHUs
NPaKTUYECKHX 32/1a4, IPUMEHEHUIO PA3IMYHBIX METOJIOB ITO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OILIEHUBATh €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEYHBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbI NMPH IOMCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh ONBIT MCIOJIB30BaHUS WH(POPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANBHYIO (OpPMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B Ka4yeCTBE CPEACTBA TPU paboTe ¢ XUMHYECKOH
uH(popMaliel: NPUMEHATh MEXIpeAMETHble ((U3MuecKkue M MaTeMaTH4YeCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TEMBI B XOJle AHAOra W/WIHN JTUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAaMH TIpU  BBINOJHEHHUH XUMHYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa M (OPMYJIUPOBATH BBIBOJBI IO pE3yNlbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MTO3ULUH B X0/1€ 00CYKACHU 1 0OMEHa MHEHHSMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JICHCTBUH IPHU BBHINOJHEHUH yYeOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEIIeHHs ¢ YU4ETOM IMOJIyYeHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBJIATh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHaIM3a M|
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTABIJISIIOLIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM IS
PCIICHHA TPAKTHYCCKUX 3adad MW OKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeEIE;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIVIEPOAHBIA  CKEJIET,
(GyHKIMOHAJIbHAS TpyMNa, pajuKail, HU30MEpHus, M30MEepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJOPOABI, KACIOPOA U a30TCOAEpKAIINEe COSANHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKHIX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MUPOBO33PCHYCCKUEC 3HAHUA, JIC)KANIME B OCHOBC IMOHWMAHHA
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (PAKTOJIOTHYECKHe CBEACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOJIB30BaHUHU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHHOCTH YETOBEKA;

C(l)OpMHpOBaHHOCTB yMCHI/If/'I BBIABJIATE XapPAKTCPHBIC MPU3HAKN HOHSITI/II\/'I, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMMCAHUM COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNUYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BAaTh XMMHUUYCCKYIO CHMBOJIUKY JJIs1 COCTaBJICHHA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYTl OPraHUYECKUX BEILECTB
U YpaBHEHUU XMMHYECKUX PEaKUUW, U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WUUTIOCTPALIUU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

C(l)OpMHpOBaHHOCTI) YMCHI/Iﬁ YCTaHABJIMBATb MPUHAJJICKHOCTDb U3YUYCHHBIX OPTaHHUYCCKUX
BEIIECTB 1O HMX COCTaBy M CTPOCHHIO K ONpPENeNEHHOMY KJIAcCy/Tpymnmne COoeauHEHUN
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpKAIIUE COCIUHEHHUS, BBICOKOMOIIEKYISIPHBIC



COCIMHCHMS), JTaBaTh MM Ha3BaHUA MO cuctematudeckoil HomeHnkinatype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHWs OTACIHHBIX OPTraHMYECKHX BEIIECTB (ITHIICH, MPOIUIIEH,
aleTUIICH, STWICHIJIUKOIb, TIUIEPHUH, (PEeHON, (OpManbICTHa, ameTalbJAeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€ApUHOBAsl KUCIIOTa, IJII0K03a, (PYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHS OIPEACIATh BHJBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BeuiecTB A. M. bytiepoBa st 00bsCHEHHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c()OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUINYCCKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENICH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeTan, 3TaH, STWICH, NPOMWIEH, ameTwieH, OyramueH-1,3, merwiOyraauen-1,3, OeHzoul,
METaHOJ, dTAHOJ, YTHJICHTJINKOIb, TIUIEPUH, (CHOM, aleTallbJeTU/l, MypaBbUHAS U YKCYCHAs
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEX]y HUMU YPaBHEHHUSMH COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIHid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTePH30BaTh HCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB NepepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM TMPOJYKTA PEAKIMH 10 W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIICCTB WM MPOIYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUI BIaIeTh CUCTEMOI 3HAaHUN 00 OCHOBHBIX METOJaX HAYYHOIO
MO3HAHMS, KCIONb3YeMbIX B XHMHU MPH H3YYCHUH BEIIECTB W XUMHYECKHX SBICHUI
(HaOmofeHne, W3MEepeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JUTSI IPUHSATHS PEIICHUI B KOHKPETHBIX )KH3HECHHBIX CUTYAIIHSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYION U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAKXKE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITIOITHEHUIO JIA0OPATOPHBIX XHMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATH XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOTyYEHUE ITHICHA U U3YYCHHE €ro
CBOWMCTB, KAaueCTBCHHBIC pEAKIIMH OPTaHWYECKHUX BEIIECTB, JICHATypalus OElIKOB TIpHU
HarpeBaHWH, IIBETHBIC PEAKITUN OCITKOB) B COOTBETCTBUM C MPABUJIAMH TEXHUKH 0€30MaCHOCTH
npu OOpallleHuu C BEIIeCTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amucu YpaBHEHUU COOTBETCTBYIOIIUX PEAKIU U
(GOopMyJIMPOBATh BEIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYECKYIO WH(GOPMAITHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBOM nHpopmanmu, HTEpHET U IpYTrHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOJaTh MpaBWJIa JKOJIOTUYECKH IIETIECO00pa3HOro
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICNIIX COXPAHCHUS CBOCTO 370POBBSI M
OKpYKaroIlel MPHUPOJTHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKUBBIE OPraHU3MBI
onpeAeNéHHBIX OPTraHMYECKUX BEUIECTB, MOHMMAas cMbicn mokaszarens [I/IK, moscHATh Ha
npuMepax crmocoObl YMEHBIIECHUS U TPEIOTBPAICHHS] MX BPEIHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BEeKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE HPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMHUYECKHX SBJICHHIA,

JUISE  CIICTIBIX W CJIA0OBUAAIIMX OOYYaIOMIUXCS: YMEHHE WCIOJIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas U HeopraHudeckas XHUMHsD)
OTpaXKaroT:

c(OPMUPOBAHHOCTh TPEICTABICHUN: O XHUMHUYECKOW COCTABIIAIONICH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIU XUMHUU B IMO3HAHWUU SIBICHUW NPUPOIBI, B (POpMHpOBAHUU
MBILUICHUST W KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaAaMOTHOCTHU, HEOOXOAMMOM IS
pellleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYecKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IIPUPOJIHOM CpenE;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIIOJIATrAIOIINE
HOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHCJICHUS, XHUMHYECKas CBsA3b (KOBAJICGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAsA),
KpUCTaJUTMYECKasi  peméTka, THUIIBI XMMHUYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOIIUTHI, SICKTPOJIUTUYECKAST TUCCOLMAIUS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOH  peakIMHM, XHUMHYECKOe pPaBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoauyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHHUS W MPEBPAIIEHUS DHEPTUU MPU XUMUUYECKHUX
peaKknusax), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH SI3bIK XHMHUH, MHPOBO33PEHUECKHUE 3HAHMUS,
JeKale B OCHOBE IMOHMMAHUA TPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SIBICHUH,
(dakTosorMyecKrue CBEJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30M1aCHOM HCIIOIb30BaHUU
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JCSITEIIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEePHbIC MPU3HAKH MOHSATHI, yCTaHABIUBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU ONHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPALLCHU;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMUYECKYIO CHMBOJMKY JIJIi COCTABIICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUil, CUCTEMATHUECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWS OTICIbHBIX HEOPraHUYECKMX BEHIECTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTh, HETami€Hash W3BECTh, NMUThEBAs COJa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEIATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKHIX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBS3U (KOBaJIEHTHAs!, MIOHHAS,
MeTaJuIndecKasi, BOJOPOAHAs) B COCAWHEHUSIX, TUI KPUCTAUIMUECKOW PEMIETKH KOHKPETHOTO
BEIeCTBAa (aTOMHAs, MOJEKYJISApHAas, MOHHAs, METa/UIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTAaHABIMBAThH MPUHAIJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
10 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIie coeIuHeHUN (IpoCThie BellecTBa — METaJlIbl U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpPHBIC THAPOKCHIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3UPYIOIIYIO, OOBSCHUTENBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;



c(OpMUPOBAHHOCTh ~ YMEHHI  XapaKTepu30BaTh dJJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKUX 3aemeHToB [1. 1.
MeHeneeBa, HMCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO TepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementos [1. U.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAaHUE
FEHETUYECKON CBSI3M MEXJY HEOPraHWYECKUMM BEIECTBAMM C TIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUHU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyroliuX BeUIECTB, TEIJIOBOMY d3(PQeKTy peakiuu,
M3MEHEHUIO CTENICHEH OKUCIICHHUSI 3JIEMEHTOB, 00PaTUMOCTH PEaKIUH, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN Pa3IMYHBIX THIIOB, MTOJTHBIC
U COKpAallEHHbIE YpPaBHEHUs peaklUii HOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPHIX 3TU
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS FJIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuuHbIX (PAKTOPOB; XapaKTep CMEMICHUS XHMHYECKOTO pPaBHOBECHS B 3aBHUCHMOCTH OT
BHelHero Bo3aerictBus (mpunnun Jle [arense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XMMHUYECKHE TMPOIIECCHI, JIekKaIlue B
OCHOBE ITPOMBIIIJIEHHOT'O MOJIYYE€HUsI CEPHOM KHUCIIOTbI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
IpeJCTaBICHU 00 OOIIMX HAy4YHBIX MPHUHIMIIAX M 3KOJOTHYECKHX MPOoOIeMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAWUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM MOHSATHUS
«MaccoBasi JI0JIl BEILIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XMUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B peakIMM BEIIEeCTB, TEIIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALEHUS U COXPAHEHUS DHEPTUN;

c(hOpMUPOBAHHOCTh YMEHUH COOJIIOAATH MpaBUiia MOJIH30BAHUS XUMUYECKON MOCYIAONU U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAK)KE MpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTb U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmoxeHue NEpoOKcHIa BOAOPOAA B MPHUCYTCTBUM KaTalu3aTopa, OINpPEIEICHHUE Cpeibl
pPacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeaKIMd HOHHOrO OOMEHa, KaueCTBEHHBIE PEaKIMH Ha
cynbdar-, kapOoOHAT- U XJIOPHUJ-aHUOHBI, HA KATHOH aMMOHMUS, PELICHHE SKCIEePUMEHTAIbHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C MpaBUIIAMH TEXHHUKHU
0e30MacHOCTH Mpu 00pallleHNH ¢ BELECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3ysbTaThl XMMHUYECKOTO S3KCIIepUMEHTa B (opMe 3amucH YPaBHEHUIl COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeACTBA MaccOBOM KOMMyHHKauuu, HHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOOIaTh MpaBUja HKOJIOTMYECKH IeJIecO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKPY’KaIoIlle MPUPOJIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBBIE OpraHU3MBbI
onpeAenéHHBIX BEIIECTB, MOHUMAasi cMbIcT mokasarens [1JIK, moscHsITh Ha mpuMepax CrocoObl
YMEHbILIEHUS U MPEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUISL  CIICTIBIX ¥ CJIA0OBUASIIMX OOYYAIOIUXCS: YMEHHE WCIONIb30BaTh pelbeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB M TeM (uudpposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYEeCKOH XUMUM
[Ipenmer oprannueckoit xumun. Teopus
11 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3
M. bytieposa
Htoro no pazneny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbpHbIE YTIEBOIOPOIBI — aTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 5 1
' QJIKaINEHBI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
24 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
' UX mepepaboTka
Hroro no pazneny 13
Pa3nen 3. Kuciopoacoaep:kaiue opranu4eckue coeJUHeHHs
3.1 Crnuptsl. @enon 3
3.9 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
' CnoxHbie dQUpbI
3.3 YrieBoasl 3 2
Hroro 1o pasneny 13




Paznen 4. A30Tc0uepmamne OpraHn4eCKuc COCINHCHU A

41 AMUHBI. AMUHOKUCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3zgea S. BoicokoMoJieKkyJ/IsIpHbIE COeINHEHU S

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Wroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne n/m P Kontpoabubie IlpakTuueckue p
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoHn
11 u Ilepuonnueckas cuctemMa XMMHUYECKUX 3
anemenToB 1. 1. Menaeneena
12 Ctpoenue BemniecTBa. MHOorooopasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Htoro no paznemny 13
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Meransl
2.2 Hewmeramisr 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BELIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XWUMUS U )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoarmpie  Mpaxrueckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypest
1 [Ipenmet oprannyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpoeHHst OpraHM4YEeCKUX
2 coenunenniit A. M. byrieposa, eé 1
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenue o knaccuukanuu
3 opraHuueckux Bemiects. Homenkinatypa 1
(cucremaTuyeckas) U TpPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTUYECKHUU PsAJT
5 MeraH u 3TaH — npocTenImne 1
IIPEICTaBUTENN aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUJEH U NPONWIEH — NpOCTeIne 1
IIPEICTaBUTENN aJIKEHOB
3 [Tpaktuyeckas padora Ne 1. «ITomyuenue 1 1
STWJIEHA U U3yYEHHUE €TO CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 Metmnoyraauen-1,3. [Tomydenne 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHUYECKHH psAll. ATIETHIICH —
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB

11 Beluncnenus no ypaBHEHUIO XUMUYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBs3b YIiI€BOJOPOIOB,
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ MMPOAYKTHI €€ mepepaboTKu
[IpupoHBIE MCTOUYHUKY YTIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: TUIICHTIIUKOIb U
TIIMLEPUH

19 @deHoJI: CTPOEHUE MOJIEKYIBI, (U3NYECKHE
U XMMHYECKUE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeTon

21 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHasI

22 ITpakTuyeckas pabora Ne 2. «CBoicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

23

24

CTCapI/IHOBaﬂ H OJICMHOBAs KHUCJIOTHhI, KaK
nNpeACTABUTCIIN BBICHIUX Kap6OHOBBIX
KHCIIOT

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, MX MOIOIIIee JEHCTBHE

25

CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX

a¢upoB

26

27

28

JXKupsl: ruaponu3, npuMeHeHHUE,
OMoJIOTNYecKast POJIb KUPOB
VYTneBobl: COCTaB, KJIACCH(UKAIIHS.
BaskHeiiiie npeacTaBUuTeN : TIH0KO3a,
¢bpyxTO3a, caxaposa

KanMaJ'I " OCJUIKOJI03a KaK IIPpUPOAHBIC
MMOJIMMEPBI

29

Kontponbnas paboTta mo pazaery
«Kucnopoaconepxaiire opraHuuecKkue
coenuHeHus»/ Beepoccuiickas
poBepoyHas pabora

30

OO6m1as XxapakTepruCTUKa a30TCOIeP KAIINX
OpPTraHUYECKUX COCTUHECHHM /
Bcepoccuiickas nmpoBepouHas pabota

31

32

AMUWHBI: METHJIAaMWH M aHUJIUH

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpPraHMYECKNUE COETUHEHUS, UX
Ouosiornyeckoe 3HaueHue. [lentuapl.
benku kak npupoHbIe




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTIOHSATHSA XUMHHI

33 BBICOKOMOJICKYJISIPHBIX COSTMHEHUHN 1
OCHOBHBIE METOJIbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1
[TmacTmacchl, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalys aTOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHMS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpynnaM u nepuogam. 3HaueHue
MEPUOINYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBs3U. BogoponHas cBs3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenenn okucieHnus. Bemniectsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOCHUS

[loHsiTHE O NIUCTIEPCHBIX CUCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe

Knaccudukanus 1 HOMEHKIaTypa




HEOPraHWYECKUX coeMHEHU. [ eneTnueckas
CBA3b HEOPraHWYECKUX BEUIECTB, PA3ITMYHBIX
KJIaCCOB

Knaccugukanus XuMHUeCKuX peakiuuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHUsI MACChl BELIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs SHEPTUU IPU
XUMHYECKHUX PEAKLMIX

10

11

12

Ckopoctb peakiuu. OOpaTuMble peaKuy.
XHUMHUYECKOE PAaBHOBECHE

[IpakTuueckas paborta Ne 1. «Bnusaue
pa3IMyYHbIX ()aKTOPOB HA CKOPOCTH
XUMHYECKON PEaKIIUn»

DnexTponauTuyeckas aucconuanus. [lonsrue
0 BOJIOpoIHOM mokazarene (PH) pactopa.
Peakiiun nonHoro oomeHa. ['maponm3
OpPraHMYECKUX W HEOPTaHMYECKHUX BEIIECTB
OKHCINTENEHO-BOCCTAHOBUTEIHHBIE

peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

13

Kontponbnas paboTta mo pazaery
«Teopernueckre OCHOBBI XUMHUU»

14

Mertainnsl, ux nonoxkenue B [lepuoanueckoit
CHUCTEME XUMUYECKUX deMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBa
METAIIJIOB

15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P




HaIpsHKEHUN METaJUIOB

16

17

XUMUUYeCKre CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kajaui, KaJabluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKejIe3a U UX
COETUHEHUN

19

20

21

22

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEME
«Mertannsn»"

Hewmeramibl, ux nojgoxxeHue B
[lepuonnueckoil cucTeMe XUMHUYECKHUX
anemenToB 1. . Menjeneesa u
0COOEHHOCTH CTPOCHHS aTOMOB

Du3nYeCKUe CBOKMCTBA HEMETAIIIOB.
ANIOTpONMs HEMETAIIOB (Ha IpUMepe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)
XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COCAMHEHUI

23

24

25

XuMuyeckue cBOMCTBa a3oTa, (hocdopa 1 ux
COECIMHEHU I

XHUMUYECKUE CBOKCTBA yIiIepoa, KPEMHUS U
HUX COeIUHEHUN

[IpumeHeHne BaXKHEUIINX HEMETAIIOB U UX
COCIMHEHUI

26

O000IIIeHNE U CUCTEMATHU3AIlNS 3HAHUH 110
TEMEC «HeMeTaJ'IJ'II)I)). BI)I'-II/ICJ'IGHI/ISI 10




YPaBHEHUSAM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTaisl"»

98 KontponbHas pabora no remam «MeTtamib» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPTaHMYECKUX U OPraHMYECKUX
BEIIECTB
Poine xumMum B obecnieueHIH HKOJIOTHIECKOH,

31 JHEPreTHYECKOHN U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTHH MEIULIUHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 IIPUHLIMIIAX POMBILIUIEHHOT'O IOTY4YECHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YenoBek B MUpE BEILIECTB U MaTEpPHAJIOB

34 XuMHUS ¥ 30pOBbE YEIIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME




IHEPEYEHDb (KOAUPUKATOP) PACIIPEAEJIEHHBIX 11O KJIACCAM ITPOBEPAEMBIX
TPEBOBAHUM K PE3YJIBTATAM OCBOEHMUSI

OCHOBHOM OBPA30OBATEJIbHOM INPOI'PAMMBbI CPEJHEI'O OBLIET'O
OBPA3OBAHUA U 3JIEMEHTOB COIEPXAHUSA 110 XUMHUHU

B ¢denepanpHbIX U peruoHaiIbHBIX MPOIEIypaX OLEHKH KauyecTBa O0Opa30BaHUS HCIIOJIB3YETCs
nepeueHs (Koaudukatop) pacmnpenesneHHbIX MO KilaccaM IPOBEpseMbIX TpeOOBaHMN K pe3yibTaTaM
OCBOCHHS OCHOBHOW 0Opa30BaTEeNbHOW MPOTPaMMbI CpPEIHEr0 OOIIEro OOpa3oBaHHsS U HIEMEHTOB
COJIEp>KaHUS IO XUMHUH.

10 KJIACC

IIpoBepsiemble TPeOGOBaHUSA K Pe3yJIbTATAM OCBOCHHSI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMBbl

Kon [IpoBepsiemble MPEIMETHBIE pe3ynpTaThl OCBOCHUSA OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNbHOI IPOrpaMMBbI CpeHEro 00IIero 00pa3oBaHus
pe3yibTara
1 TeopeTnueckre 0OCHOBbI OPraHU4YECKON XUMUU
11 CdopMupoBaHHOCTh  NPEJACTABICHUH O  XUMHYECKOM  COCTaBJISIOLIEH

€CTECTBEHHO-HAYYHOM KapTHUHBl MHUpPA, POJIM XHMHHM B TO3HAHUU SBJICHUU
npuposabl, B (OPMUPOBAHUM MBIIUIEHUS U  KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW T'PAaMOTHOCTH, HEOOXOJUMOW JUIsl pelleHUsl MPaKTUYECKUX
3a1lad ¥ DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MIPUPOJHOMN Ccpenie

1.2 Bnanenue CHUCTEMO XUMUYECKUX 3HAHUM, KOTOpast BKJTFOYAET:
OCHOBOIIOJIAr AFO e TIOHSATHUSA (Monexyna, BaJICHTHOCTb,
IIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHUCIIEHUS, XHMHYECKas CBSA3b, MOJIb,
MOJISIpHAsi Macca, MOJISPHBIA O00bEeM, YIIIEpOAHBIM cKeseT, (yHKIHOHAJIbHAS
rpynmna, pajaukai, W30MepHs, U30MEphbl, TOMOJIOTHUECKUA  psil,  TOMOJOTH,
YIIEBONOPOABI,  KHUCIOPOJA- M a30TCOJAEpKAIIUE COEAUHEHHs, OHOJIOTHYECKU
aKTUBHBbIE BemiecTBa (YIJIEBOJBI, JKUpbI, O€IKH), MOHOMEp, HOJUMEp,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEAVHEHMSI); TEOPUU M 3aKOHBI
(Teopuss XMMHYECKOTO CTpOEHHsl opraHudeckux BemecTB A.M. Bbyrtneposa),
3aKOHOMEPHOCTH, CUMBOJINYECKUN SI3bIK XMUMHH, (DAKTOJIOTHUYECKHUE CBEACHHS O
CBOWCTBAaX, COCTaBe, IMOJIyYeHHMH U O€30MacHOM MCIIOJIb30BaHUM Ba)KHEHIINX
HEOPraHMYeCKUX U OpPraHWYeCKUX BeUIeCTB B OBITY M MPaKTHYECKOH
JIEATEIbHOCTH YeJIOBEKa

32



13

CdopMUpOBaHHOCTh yMEHUW BBIABIATH XapaKTEPHbIC TMPHU3HAKA TIOHSATHUH,
yCTaHaBIUBATh WX B3aUMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOLIME TMOHSITHUS
Opyd  ONHCAHMM  COCTaBa, CTPOCHUS W MPEBPALICHUNA OpPraHUYECKUX
COCIMHEHUN

14

CdopMUpoOBaHHOCTh yMEHHUH UCHOJIb30BaTh XUMHYECKYIO CHUMBOJUKY IS
COCTaBJICHUSI MOJIEKYJISPHBIX M CTPYKTYPHBIX (Pa3BEpHYTOH, COKpaLICHHOM)
dbopMynl OpraHMYECKHX BEIIECTB W ypPaBHEHUH XUMHUYECKUX PEaKIUH,
W3rOTaBIMBATh MOJIETIM  MOJIEKYJI OPTaHHMYECKUX BEILIECTB JUTSt
WUTIOCTPAllMM  MX XHUMHYECKOTO M MPOCTPAHCTBEHHOI'O CTPOCHUS

15

ChopMupOBaHHOCTH YMEHUH YCTaHABIMBATH MPUHAIJICKHOCTh H3YYEHHBIX
OPraHMYECKHUX BEIIECTB IO UX COCTaBy U CTPOEHHUIO K OINpeAeNCHHOMY
Kjaccy (Tpymne) COeIMHEHHH (YTJIEBOAOPOIbI, KHUCIOPOA M a30TCOIEpKaIlue
COCIMHEHUS, BBICOKOMOJICKYIISIDHBIE COCIMHEHHS), JaBaTh WM Ha3BaHUS 110
cucremaruueckoit Homenkiarype (IUPAC)

15

ChopMUpOBAaHHOCTE yMEHHUS OINPENCISATh BHIbI XHMHYECKOW CBS3H B
OpPraHUYECKUX COCIUHEHUSIX (OJMHAPHBIE U KpaTHbIE)

1.6

ChopMupOBaHHOCTH yMEHHUS TMPUMEHSTH: TIIOJIOKEHUS] TEOPUU CTPOCHHUS
oprannueckux BemiectB A.M. bytiepoBa ais 00bsICHEHUS 3aBUCMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHECHHSI MacChl BEILIECTB

Vr. JICBOAOPOABI. KHCJ’IOpOI{COI{Cp)KaH_II/IC u a30TCoACpKaIune
OpTraHU4Y€CKUC COCIUHCHUA. BI)ICOKOMOJ'IGKYJU[pHI)IG COCAMHCHU S

2.1

ChopMupoBaHHOCT YMEHUH MPHUBOAMTH TPUBHAJIbHBIE HA3BaHUS OTHEIbHBIX
OpraHMYECKUX BELIECTB (ITWJIEH, MPONWIEH, aleTWIEeH, 3TUJIEHIJIMKOJIb,
rmnepuH, (Qenon, dopmanpaeruy, aueTanbIerua, MypaBbUHAs KHCIIOTA,
YKCyCHasi KHUCJIOTa, OJIEMHOBas KHUCIIOTa, CTE€apUHOBas KHUCIIOTA, TJIIOKO3a,
bpykTO3a, Kpaxmal, LEeTI0I03a, TIULUH)

2.2

CdopMUpOBaHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, (DU3UUCCKHUE H
XUMHUYECKHE CBOWCTBA THUMUYHBIX MPEJICTaBUTENCH pPa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, dTHJIEH, MPOIMUIIEH, alleTUIeH, OyTaaueH-
1,3, metunOytaauen-1,3, 6€H30J, METaHOJ, dTAHOJI, STHJICHTJIMKOJIb, TIUIIEPHUH,
q)eHOJ'I, alnecTaabaCcrua, MypaBI)I/IHaSI 158 YKCYCHaSI KHCJIOTHBI, TJIFOKO3a, KanMaJ'I,
[EJUTI0N03a, AMUHOYKCYCHAsI KUCIIOTA)
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2.3

ChopMupOBaHHOCTh YMEHHS HWUTIOCTPHPOBATH TEHETHYECKYIO CBSI3b MEXKIY
TUNAYHBIMU TIPEICTABUTEISIMA PA3JIUYHBIX KJIACCOB OPraHMYECKUX BELIECTB
YPAaBHEHUSMH COOTBETCTBYIOIIMX XWMHUYECKMX PpEaKIUN C HCIOIb30BAHUEM

CTPYKTYPHBIX (hOpMyII

2.4

ChopMUpOBaHHOCTh YMEHHSI XapaKTEPH30BaTh WCTOYHHUKH YTJICBOJOPOIHOTO
Ceipbsi (He(Th, NTPHUPOAHBIM Ta3, Yrojb), CIOCOOBI HX TIEPEPadOTKH H
MPAKTUYECKOE TIPUMEHEHUE MPOTYKTOB MepepadoTKU

XUMHS U )KU3HB. PacueTsl

CdopMupoBaHHOCTh YMEHHI BIIaJEeTh CUCTEMOI 3HAHUI 00 OCHOBHBIX METOAAX
HAay4YHOT'O T[IO3HAHUS, HCIOJb3YEeMbIX B XHUMHUU TMPU HM3YYCHUHM BEIIECTB U
XUMHYECKHUX SBIICHUI (mabmronenue, U3MEepeHue, HKCIIEPUMEHT,
MOJICJIMPOBAHUE), UCTIOIH30BaTh CHCTEMHbIE XUMUUECKUE 3HAHUS JUIS IPUHSITHS
pelieHnui B KOHKPETHBIX JKU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM

3.2

CdopMUpoBaHHOCTh YMEHHI COONIONATH TPaBHJIA IOJB30BAHMS XHUMHUYECKON
nocyfod u 1abopaTOpHBIM O0OpYIOBaHHEM, a TakKe MpaBHiia OOpaIieHHs C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHUSMU IO BBIMOJTHEHUIO JIA0OPATOPHBIX
XUMHYECKHUX OIBITOB

3.3

CdopMUpOBaHHOCTh YMEHMHM IJIAHUPOBATh M BBINOJHATH XUMHUYECKUN
AKCIEPUMEHT (mpeBparieHus OpPraHUYECKHUX BELIECTB IIPH
HarpeBaHuM, IIOJIyYEHHUE DJTHUJIEHA W M3yYEHUE €ro CBOMCTB, KayeCTBEHHBIE
peakuuMy OpraHUYecKUX BEIIECTB, JeHaTypauus OelIKOB IMpU  HarpeBaHuw,
[BETHbIE = peakuuu  OEIKOB) B  COOTBETCTBHM C NpPaBUJIAMU TEXHUKHU
0e30macHOCTM  Hpu  OOpallleHuM ¢  BelecTBaMH M Ja0OpaTOpHBIM
000pyIOBaHUEM; NPEACTABIATh Ppe3yJbTaThl XMMUYECKOTO HKCIEpUMEHTa B
dopme 3amHMcu ypaBHEHMH COOTBETCTBYIOIIMX peakuuil M (OopMyIHpoBaTh
BBIBOJIbI Ha OCHOBE 3THX PE3YyJIbTaTOB

3.4

CdopmupoBaHHOCTH YMEHUU IIPOBOJIUTH BBIUHCIIEHUS IO
XUMHYECKUM ypaBHEHUSIM (Macchbl, 00beMa, KOJIMYECTBa MCXOIHOIO BEIIECTBA
WIM TPOAYKTa peaklMy MO M3BECTHBIM Macce, 00beMy, KOJMYECTBY OJHOIO M3
VCXOJHBIX BEIECTB WIH IPOJYKTOB PEAKIIMN)

3.5

ChopMupOBaHHOCT ~ yMEHUH  KPUTHYECKH  aHAJIU3UPOBATh XHMHYECKYIO
uH(pOpMaLIMIO, TOJNYy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MacCOBOM
uH(popmaluu, cetb UHTEepHET U 1pyrue)
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3.6

CdopmMupoBaHHOCTH YMEHHI co0JII0/1aTh MpaBuIIa 3KOJIOTUYECKHU
[[EIeCO00Pa3HOr0 TOBEACHHUS B OBITY W TPYAOBOH JEATEIHHOCTH B IENSIX
COXPaHEHHUsI CBOEIO 3/I0pPOBbsl U OKpYXarolled NMPUPOAHON Cpelbl, OCO3HABATH
OMacHOCTh BO3JICHCTBUSI Ha >KHUBBIE OPraHU3MbI OINPEICICHHBIX OPraHUYECKHUX
BEILIECTB, MOHUMAasi cMmbici mokazarens [1JIK (npenensHO JTOIyCTUMOM
KOHIIEHTpaLUN), MOSICHATh Ha MpUMEpax CHocoObl yMEHbIIEHUS U
MPEIOTBPALIICHHS UX BPEITHOTO BO3/ICUCTBUS HA OPTaHU3M YeIOBEKa

HpOBepﬂeMbIe 3JIEMEHTHBI COACPKAHUA

Kon [ IpoBepsAEMBIil SJIEMEHT COAEPKAHUS

1 TeopeTnueckne OCHOBBI OPraHUYECKON XUMHUU

11 [IpenMer opraHuyecKoil XUMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUECHUE B MOJIYYEHUU
HOBBIX BEILLECTB U MaTepuaioB. Teopus CTpPOEHHUS OpraHUYECKUX cOoeAuHEHUH A.M.
bytiiepoBa, ee OCHOBHBIE [T0JIOKEHHUS

12 CrpykTypHble (OPMYIBI OpraHMYECKUX BellecTB. I'omMonorus, nzomMepus. XumMuuecKas
CBSI3b B OPTaHUYECKUX COECJUHEHUSAX — OJUHApPHBIE U KpaTHbIE cBs3u. [IpencraBinenue o
KJIaCCU(UKALIUN OPraHUYECKUX BEIECTB

13 Homenknarypa OpraHMYECKHUX COECIMHEHU (cuctemaruueckas) u
TPUBUAJIBHBIE HA3BAHUS BaXKHEUIIUX MTPEICTABUTENEH KIIACCOB OPraHUYECKUX BELIECTB

2 VYrieBoaopo s

2.1 AJKaHBI: COCTaB M CTPOECHHE, TOMOJIOTHUYECKMH pAx. MeTaH M 3TaH — mpocTeiimmne
MIPEICTaBUTENHN aJTKAHOB: PU3NYECKUE U XUMUUECKHE CBOMCTBA (PEaKkMy 3aMEelIeHUs U
TOpEeHUsl), HAXOKJIEHUE B MPHUPOJE, MOIYYEHHE U MPHUMEHEHHUE

2.2 AJIKEeHBI: COCTaB U CTPOEHHE, FTOMOJIOTMUECKUN Psijl. DTUIIEH U MPOMUIIEH — MPOCTENUIINE
NpPEICTaBUTENIM  AJKEHOB: (U3UYECKHEe UM  XUMHUECKHME CBOMCTBa  (peakiuu
THJIPUPOBAaHUS, TaJIOTEHUPOBAHUS, THJApATalldk, OKHCICHUS M MOJMMEpH3aluN),
MIOJIy4YE€HUE U IPUMEHEHHE

2.3 Anxanuensl: Oyranuen-1,3 u MetunOyraauen-1,3: cTpoenue, BaKHEHIINE XUMHUYECKUE
cBoiicTBa (peakius noiauMmepusanun). [lonydeHre CHHTETUUECKOTO KayuyyKa U PEe3UHbI

2.4 AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUH psiA. ALETUIEH —

HpOCTeI\/IIIHI/II;’I OpeaACTaBUTCIIb AJIKMHOB: COCTaB, CTPOCHUC, (1)I/ISI/ILIQCKI/IG N XUMHUYCCKUC
CBOMCTBa (peaKI_[I/II/I TUAPHUPOBAHUA, TAJIOICHHUPOBAHUA, THUApaTaAllUH, FOpCHI/IH),
TMOJIYYCHHUEC U TPUMCHCHUC
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2.5

Apensbl. benzon: cocras, cTpoeHue, (pU3MUYECKHMEe UM XUMHUYECKHE CBOICTBa (peakiuu
TaJIOTEHUPOBAHUS U HUTPOBaHUsS), MOJIY4EHHME U IpUMEHEHHE. ToJyos: CcOCTasB,
cTpoeHue, (QHU3MUECKHe M XUMHUYECKHE CBOWCTBA (pEeaKkiMH TaJOTeHUpPOBAHUS U
HUTPOBAHUs), MOJIYYEHUE U NPUMEHEHHE. TOKCMYHOCTh apeHOB. ['eHeTnueckas CBs3b
MEX/y YIJIEBOAOPOJaMHU, PUHAAICKAILMMU K PA3IMUHBIM KJlaccam

2.6

[TpupoHbIe UCTOUHUKHU YTIeBOAOPOAOB. [IpupoaHblil a3 1 momyTHBIE HE(PTAHBIE ra3bl.
Hedtp u ee mpoucxoxnaenue. CrnocoObl mepepabOTKu HePTH: MEPEroHKa, KPEKUHT
(TepMHUYECKHd, KaTaTUTUYEeCKUH), mupoiu3. [IpoaykTel mepepaboTku HedpTH, HX
NPUMEHEHHE B TPOMBIIUIEHHOCTH M B ObITy. KaMeHHBIH yromb W HPOAYKTHI €ro
nepepadboTKu

Kucnoponcoaep:xaiiue opraHuuecKue COeIMHEHNS

[IpenenpHble OAHOATOMHBIE CHHUPTHL. MeTaHON W ITaHON: CTpOeHHE, (PU3UUECKHe U
XUMHUYECKHE CBOMCTBA (pEakIiMU C aKTUBHBIMU METaNIaMH, TaJlOT€HOBOJOPOJaMH,
ropeHue), npuMeHeHue. BogopoaHbie CBSI3M MEXIy MOJEKyJdamMu crnupToB. JleiicTBue
METaHOJIa ¥ 3TaHOJIa Ha OPraHu3M uejioBeKa. MHOroaTOMHBIE CIIUPTHI. DTUIICHTIIUKOIb U
TIIMLEPUH: CTPOCHHE, (U3MYECKHEe W XUMHYCCKHE CBOWCTBA (B3aWMOJCHCTBHE CO
HIEJIOYHBIMU METAJJIAMHU, KaUeCTBEHHAs! PEaKIsd HA MHOTOAaTOMHBIE CIUPTHI). JlelicTBre
Ha OpraHu3Mm 4esoBeka. [[pumeHeHne riaviuepruHa U dTUICHTIMKOMIS

3.2

@deHON:  CTpOEHHE  MOJISKYJbl,  (pU3HUYECKHE U XUMHUYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenue dhenomna

3.3

Anpaeruapl U KeToHbl. DopMalbJIerul, aleTalbIeru: CTpoeHUe, PpU3NUECKUe U
XUMUYECKHE CBOMCTBA (peaxuu OKUCJIICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbBIE PEAKIINH ), TIOJyYEeHHE U IPUMEHEHNE

3.4

OAHOOCHOBHBIE  TpeJelbHble KapOOHOBBIE  KUCIOTHL. MypaBbUHAs U YKCYCHas
KHCIIOTBI: CTpOeHHE, (U3MUecKHe W XMMHMUYECKHE CBOICTBa (CBOMCTBa, oOmue s
KJIacca KUCJIOT, peakius dTepudukanuu), nmoirydeHue u npumeHenue. CreapuHoBas u
OJIEMHOBAsI KUCJIOTHI KaK MPeICTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mblla Kak COH
BBICHINX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JEHCTBHE

3.5

CroxHble 3QUpBI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. I HAPOIU3 CIOXKHBIX 3(DUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupos. buosornueckas poib )KUPOB

3.6

VYraeBoasr: COCTaB, kiaccudukanus YIJIEBOJIOB (MOHO-, - U
nojiucaxapuzpl). [JI0KO3a — MPOCTEHIINE MOHOCAaXapHI: OCOOCHHOCTH CTPOCHHS
MOJICKYJIBI, (PU3NYECKHE W XMMHYCCKHE CBOMCTBA (B3aMMOJEHCTBHE C THIPOKCHIOM
meau (I1), okuciIeHHE aMMHAaYHBIM
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pactBopoM okcumaa cepedpa (I), BoccraHoBiIeHHE, OpPOKEHUE TIIFOKO3bI), HAXO0XKICHHUE B
npupoje, NpUMEHeHue, Ouosormueckas poib. PorocuHTe3d. PpyKTO3a Kak H30MEp
IIIOKO3bl. Kpaxman u 1eisirono3a Kak npupojHbie monuMepbl. CTpoeHne Kpaxmaia H
HeJUTI0103bl. PU3NYecKne U XMMUYECKHE CBOMCTBA Kpaxmaiia (THIpOJIn3, KaueCTBeHHAs
peakIus C HOJIOM)

4 A30TcoiepKaliue OpraHmnueckue CoeIMHEHUS

4.1 AMUHOKHCIIOTHI Kak amQoTepHble OpraHuuYecKkue coenuHeHus. @DOuzuueckue u
XUMHAYECKHE CBOMCTBa aMMHOKHCIIOT (Ha IpUMepe MInIMHA). bronornyeckoe 3HaYeHUE
aMHHOKHUCIIOT. [lenTubt

4.2 benku kak npupoaHbIE BBICOKOMOJIEKYISPHBIE coenuHEeHUs. [lepBuuHas, BTOpU4YHas U
TPETUYHAsI CTPYKTypa OeKOB. XUMHUECKUE CBOMCTBA OCJIKOB: TUAPOIIU3, ICHATYpAIIHS,
Ka4eCTBEHHbBIC PEaKIIUU Ha OCIKU

3) BBICOKOMOJIEKYIISIPHBIE COEUHEHUS

51 OCHOBHBIE MOHSATHS XUMHHA BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/Iﬁi MOHOMCp, MOJHUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPU3ALNU, CpPeAHAs MOJICKYIsApHas Macca.
OcHOBHbBIE METOJbl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COCIUHEHUN — MOIUMEpU3aIus U
MIOJIMKOHICHCAITUS

5.2 DKcrnepuMeHTAIbHBIE METO/Ibl U3YUEHUS BEILIECTB U UX MPEBpAILlEHUN: 03HAKOMJIEHHE C

O6p83].IaMI/I MPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, INIACTMACC, KAYYYyKOB. HonyquI/Ie
CHUHTCTHUYCCKOI'O KaydyKa U pC3UHbL
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11 KJIACC

IIpoBepsiemble TpeOOBaHMS K Pe3y/IbTATAM 0CBOEHMSI OCHOBHOM 00pa30BaTe/ILHON NMPOrpaMMbl

Kon
MIPOBEPSIEMOTO
pe3ylbTara

IIposepsiembie IIPEIMETHBIE pe3yIbTaThl OCBOEHHUS OCHOBHOM
00pa3oBaTeNbHON MPOrPpaMMBbI CPEHETO 00IIeT0 00pa3oBaHUs

TeOpeTI/I‘ICCKI/Ie OCHOBBI XMMHH

Buanenune CUCTEMOM XUMHYECKUX 3HaHUH, KoTOpas BKJIFOYAET:
OCHOBOIIOJIATAlOIIME IOHATUS (XMMUYECKMH DJIEMEHT, aToM, 3JIEKTPOHHAs
obosouka atoma, s-, P-, O-dJIEKTpOHHBIC OpPOWTANIM aTOMOB, MOH, MOJIEKYIA,
BaJICHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHUS, XUMHYECKas
CBSI3b, MOJIb, MOJIAPHas Macca, MOJIIPHBIM 00beM, KpUcTaJuIMYecKasl peleTka,
TUIBl XUMHYECKHX peakuuid (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE, 3K30- U
SH/IOTEPMHUECKUE, PEAaKIUU HOHHOIO OOMEHa), pacTBOp, 3JIEKTPOJHUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIUTUYECKAS Iy cconranus, OKHCJIUTEID,
BOCCTaHOBUTENb, CKOPOCTb XUMHUYECKOW pEaKIMH, XUMUYECKOE PaBHOBECHUE);
TEOPUM M  3aKOHbl  (TEOpHUsS  BIEKTPOJIUTHUYECKOM JUCCOLMal,
Ilepnonnueckuit 3akoH J[.M. MeHnpaeneeBa, 3aKOH COXpaHEHHUS MAacChl),
3aKOHOMEPHOCTH, CHUMBOJUYECKUI SI3BIK XUMUH, bakTonoruyeckue
CBEJIEHUS O CBOICTBaxX, COCTaBe, MOJYYEHUH U O€30MacHOM HCIOJIb30BAHUU
BaXHEHMIIMX HEOPraHWYECKHX BELIECTB B OBITY M MPAKTUYECKOW AESITEIbHOCTU
4eJI0BEKa

1.2

CdopMupoBaHHOCTb ~ YMEHUN  BBIABIATH  XapaKTEpHbIE  MPU3HAKU U
B3aUMOCBSI3b U3YUYEHHBIX MOHATUMN, IPUMEHATh COOTBETCTBYIOLINE MOHATUS IIPU
OIIMCAaHUU CTPOEHUS U CBOWCTB HEOPIaHMYECKUX BEILIECTB U UX IPEBPAILCHU;
BBISIBIIATh B3aMMOCBSI3b XMMUYECKUX 3HAHUM C MOHATUSMH M IIPEICTABICHUIMHU
JIPYTUX €CTECTBEHHO- HAYYHBIX IIPEIMETOB

13

Brnanenue OCHOBHBIMHU MCTOJdaMH HAay4qHOTI'O ITO3HAaHUA BCIOICCTB U
XUMHYECKHUX SBICHUN (Ha6J’II-O,Z[eHI/Ie, HU3MCPCHUC, SKCIICPUMCHT, MO)IeJ'II/IpOBaHI/IC)

14

CdopMUpOBaHHOCTh YMEHHI OMpEIENsATh BAJICHTHOCTh U CTEIEHb OKUCICHUS
XAMHYECKHUX DJIEMEHTOB B COCIMHEHHUSIX PA3JIUYHOTO COCTABA, BUJ XUMUUYECKOU
CBs13U (KOBAJIGHTHAs, HOHHASI, METAINTHYECKAs, BOJOPO/IHAS) B COSTMHCHUSX, THIT
KPUCTAJUIMYECKOM PEIIeTKH KOHKPETHOTO BEIECTBA (aTOMHasl, MOJIEKYJspHas,
HWOHHAs, METaJTHYEeCcKasi)
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15

ChopMupoBaHHOCTH YMEHHH ONpEIENsATh XapaKTep Cpeabl B BOAHBIX PacTBOpax
HEOPraHUYECKUX COCAVNHECHUN

1.6

ChopMUpOBaHHOCTh YMEHHUSl KJIACCH(PHUIMPOBATH XUMHUYECKHE PEAKIMU TI0
Pa3IMYHBIM MPHU3HAKAM (YUCIY M COCTaBY PEarnpyOIINX BEIIECTB, TEIZIOBOMY
s deKTy peakiuu, U3MEHEHHUIO CTETICHEH OKHCIICHHS DJIEMEHTOB, OOPATUMOCTH
peaKkIMy, YIaCTHIO KaTaau3aTopa)

1.7

ChopMupoBaHHOCTH YMEHUN COCTABIISATh YPABHEHUS PEAKUIUH pa3IMYHBIX THUIIOB,
IOJIHBIE W COKpPALICHHbIE YPABHEHUS pPEAKIMA HOHHOIO OOMEHa, Y4MThIBas
YCIJIOBHS, IIPU KOTOPBIX 3TU PEAKLIUKA UAYT 10 KOHLA

1.8

ChopMupoBaHHOCTP ~ YMEHHUH  TMPOBOAWUTH  PEAKIMH,  IOATBEPIKIAIOIINE
KAUeCTBEHHBIM COCTAB PA3JIMYHBIX HEOPIaHWYECKUX BEILECTB, PACIO3HABATH
OIIBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOLIME B BOJHBIX PaCTBOPaX HEOPIaHUYECKUX
BEILECTB

1.9

ChopMUpOBaHHOCTH ~ YMEHUH  pacKpbiBaTh  CYIIHOCTh  OKHCIIHTEIHHO-
BOCCTAaHOBHUTEIBHBIX PEAKIIMH MOCPEICTBOM COCTABJICHHS JJICKTPOHHOIO OanaHca
9TUX peaKIui

1.10

CdopmMupoBaHHOCTD YMEHUH  OOBSCHATH  3aBUCUMOCTH CKOpOCTH
XUMHUYECKON PEaKIiu OT pa3InuHbIX (PaKTOpOB

111

ChopMHUpPOBAaHHOCT, yYMEHUN OOBACHITH XapaKTep CMEIIEHUS XUMHUYECKOTO
paBHOBECHSI B 3aBUCMOCTH OT BHelTHero Bo3jaelictus (mpuniuin Jle [llatensbe)

OO0m1as 1 HeOpraHUYecKask XUMHs

CdopmupoBaHHOCTH YMEHHMH packpbiBaTh cMblci [leproanueckoro 3akona J1.1.
MenzeneeBa U 1IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO U
MPOrHOCTUYECKYIO (DYHKIIUU

2.2

ChopMupoBaHHOCTh YMEHHH XapaKTepU30BaTh AJIEKTPOHHOE CTPOECHUE aTOMOB
XUMHYECKHX IeMEHTOB | — 4 neprnonos [leproandeckoil CUCTEMBI XUMHYECKHUX
anementoB /.M. MenneneeBa, ucnoyb3ys HOHSITHUSA «S-, p-, d-
AIIEKTPOHHBIE  OpOUTAINY,

«QHEPreTUYEeCKHe YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHsI CBOWCTB
XUMUYECKHX DJIEMEHTOB M HX COEJUHEHUWH MO NepuojJaM M TIpynmnam

ITepuoanueckoit cucrembl xumuueckux sineMeHtoB JI.M. MenneneeBa
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2.3

ChopMupoBaHHOCTh YMEHHH XapaKTepHU30BaTh (OMMCHIBATH) OOIINE XUMUYECKHE
CBOMCTBA HEOPraHWYECKMX BEIIECTB pPa3IUYHBbIX KJIACCOB, IIOATBEPXKAATH
CYyILLIECTBOBAHUE T€HETHYECKOW CBSI3M MEKIYy HEOPraHMYECKUMHU BEIECTBAMU C
IIOMOILBI0 YPABHEHHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUI

2.4

ChopMupoBaHHOCTh YMEHUHN YCTaHABIMBATh NPUHAJICKHOCTh HEOPTaHMYECKHX
BEUIECTB 110 MX COCTaBy K OIPENEICHHOMY Kiaccy (Ipymne) COeIMHEHUi
(mpocThble BemiecTBa — METAJIbl U HEMETAJUIbl, OKCHJIbl, OCHOBAHMSI, KUCIIOTBHI,
amM(OTEepHbIE THIPOKCHUIbI, COIIH)

2.5

ChopMupoBaHHOCTH YMEHUH HCHOJB30BATH XUMHUYECKYIO CHMBOJIUKY JUIS
cocTaBiieHUs (OpPMyNI BEIIECTB H YpPaBHEHHH XHMHUYECKHX  PEaKIHi,
cucrematnueckyto HomeHkiarypy (IUPAC) w  TpuBuanmbHble Ha3BaHHs
OTJEJIbHBIX HEOPraHWYECKUX BeIIeCTB (YrapHbli a3, YrJeKUCIbId ra3, aMMHakK,
raieHas U3BeCTh, HEralleHas U3BeCTh, IUThEBAs COJA, TUPUT U JPYTHUE)

2.6

CdopMupoBaHHOCTH YMEHUI XapaKTepH30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE
CBOMCTBa HEOPraHUYECKHX BEIIECTB PAa3JIMYHBIX KJIACCOB, TOJITBEPKIATh
CyILIECTBOBAaHUE TEHETMUECKOW CBSI3M MEXIY HEOPraHWYECKHMHM BEIIECTBAMHU C
MOMOIIbIO YPABHEHHUH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHI

2.7

CdopMUpOBaHHOCTh YMEHHMM IJIAHUPOBAaTh M BBINOJHATH  XUMHUYECKUN
AKCIEPUMEHT (pa3sIoKEHHE MEPOKCHIa BOJIOPOAA B MPUCYTCTBUU KaTaau3aTopa,
ONpPENETIEHUE Cpelbl pPACTBOPOB BEIIECTB C IOMOLIBI0 YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE  Pa3IMYHbIX  (PAKTOPOB HA CKOPOCTb XUMHUYECKOU
peakuuy, peakud HOHHOTO OOMEHa, KayeCTBEHHbIE pEeaKIuu Ha cyibdart-,
KapOoOHaT- M XJIOpUJ-aHMOHBI, HAa  KaTMOH  aMMOHHUS,  peIlIeHue
DKCIIEPUMEHTAIIBHBIX 33Ja4 110 TeEMaM

«Meramnel» u  «Hemeramibl») B COOTBETCTBUM C MpaBUJIaMH  TEXHHUKHU
0e30macHOCTM  Hpu  OoOpallleHMM ¢  BeUleCTBaMH U JIaOOpaTOPHBIM
000pyJIOBaHUEM; NPEACTABIATh pEe3yabTaTbl XHMHUYECKOTO SKCIIEPHUMEHTa B
dopme 3amMcu ypaBHEHHMH COOTBETCTBYIOIIMX peakiuil M (OpMyInpoBaTh
BBIBO/IbI HA OCHOBE 3THX PE3YyJIbTaTOB

2.8

CdopmMupoBaHHOCTh YMEHUU COONIOATh MpaBUjia MOJB30BAHUS XHUMHYECKOU
nocy/1oil u jabopaTopHbIM 00OpYIOBaHMEM, a TaKKe MpaBHiIa OOpaIieHus: C
BCIIECCTBAMH B COOTBETCTBHUU C MHCTPYKIHUAMU 110 BBIITOJIHCHUIO na6opaTopHHx
XUMHNYECKHUX OIIBITOB

2.9

CopMUpOBaHHOCTh YMEHHH  XapaKTepuU3OBaTh XHMHUYECKHE  TPOIECCHI,
JeKale B OCHOBE MPOMBIIINIEHHOTO TIOJTYyYEHHS CEpPHOI KUCIOThI, aMMHaka, a
Takke CHOPMUPOBAHHOCTH MPEACTaBICHUIN
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00 06H_[I/IX HAaY4YHbIX IMpHUHOUIIAX N 3KOJIOT'MYCCKHX np06neMaX
XUMHYCCKOI0 MpOrU3BOJACTBA

XUMHA ¥ )KU3Hb. PacyeTnl

ChopMHpPOBAaHHOCTh,  TPEACTABICHHMH O  XMMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, POJM XUMHUU B TIO3HAHUU SIBICHUI
npupoabl, B (HOPMHUPOBAHMHM MBIIUICHUS W KYJAbTYphl JIUYHOCTH, €€
(GYHKIIMOHATBHOW TPAaMOTHOCTH, HEOOXOTUMOW JJisi peHICHHS MPAKTHYCCKUX
3aJa4 M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO H
MIPUPOAHON Ccpenie

3.2

ChopMupOBaHHOCT ~ yMEHUI  KPUTHYECKH  aHAJIU3UPOBATb XHMHYECKYIO
UHPOPMALIMIO, TIONYY4aeMyl0 M3 pa3HbIX MCTOYHHKOB (CpEACTBa MacCOBOM
KOMMYHHUKaIH, ceTh IHTepHeT u apyrue)

3.3

CdopmupoBaHHOCTh yMEHU# co0uro1aTh paBuiIa 9KOJIOTUYECKU
11eJ1€CO00pa3HOro IMOBEACHUSI B OBITY U TPYAOBOM JEATEIbHOCTU B LENSIX
COXPAHEHHUsI CBOETO 370POBbs U OKPYKAIOIIEH IPUPOTHON CPENIBI

3.4

Oco3HaBaTh OMAacCHOCTh BO3JEHCTBUS Ha JKUBbIE OPraHU3MBI OIpPENEICHHBIX
BellecTB, NoHUMas cmbica nokasarens [1/IK, moscHATe Ha mpumepax crnocoObl
YMEHBIIECHUS U NPENOTBPAIICHUS HUX BPEJHOIO BO3JIEHUCTBUS Ha OPraHU3M
YeJI0BEKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOJIUTH BBIYUCIICHUST C
WCIIOJIb30BAaHUEM TIOHSTHS «MaccoBasi JOJIsl BEIIECTBa B PacTBOpPE», OOBEMHBIX
OTHOIIICHUN Ta30B MPHU XUMHUUYECKHX PEAKIUAX, MACChl BEIIECTBA WM 00beMa
ra3oB MO W3BECTHOMY KOJHUYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3
YUaCTBYIOIIMX B PEAKIMH BEIIECTB, TEMJIOBOTO 3(deKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHUsI MaCcChl BEUIECTB, MPEBPAILLECHUS U COXPAHEHUS SHEPTUU

IIpoBepsiemMble 3JIeMEHTBI CO/IePKAHUS

DOHepreTuyeckre YpOBHH, MOIYypPOBHU. ATOMHBIE OpOUTany, s-,

Kon [TpoBepsieMblii SIEMEHT COJIEPKAHUS
1 TeopeTnueckre OCHOBBI XUMUU
11 XuMHuYecKui aneMeHT. AToMm. Slapo aroma, HW30TONBL. JJIEKTPOHHAs 000J0YKa.

p-, d-ameMeHTHI.

OcoOeHHOCTH ~ paclpelesieHUus]  AJIEKTPOHOB IO OpPOUTANISM B aroMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(PUTYpAIUs aTOMOB
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1.2

Ilepnonnueckuin 3akoH u Ilepmoaunueckas cucrema XuMuyeckux siemeHToB J[.H.
Menpeneesa. CBsA3b IEpUOAUYECKOrO 3aK0HA U [lepuoandecKkol CUCTEMBI XUMUYECKUX
anemeHntoB J[.M. MenneneeBa ¢ COBpPEMEHHOM TEOpPHEM CTPOCHHUS ATOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XUMHUYECKUX 3JIEMEHTOB M O0Opa3yeMbIX HMHU
IIPOCTBIX U CJIOKHBIX BEIIECTB IO I'PyNIaM M IepuojaM. 3HAYCHHE NEPUOIUYECKOrO
3aKOHA B Pa3BUTUU HAYKU

13 Crpoenue BemiecTBa. XHUMHUYecKas CBSI3b. BUIbI XUMHUYECKOW CBsI3U (KOBaJIEHTHAs
HETOJISIpHAsT W TOJIApHAsi, WOHHAs, MeTauinuyeckas). MoHBI: KaTHOHBI W aHHOHBI.
MexaHu3mMbl 00pa30BaHUsI KOBAJCHTHOW XUMHUYECKOW CBsI3M (OOMEHHBIH M JIOHOPHO-
aKLenTopHsbIii). Bogopoanas cBsizb

14 BanentHOCTh. D51eKTpOOTpULIATENBHOCTE. CTENEHb OKUCICHUS

15 BemiectBa MONEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH IOCTOSTHCTBA COCTaBa
BelleCTBA. THUIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BEILECTB OT THUIIA
KpUCTAJIUIMYECKOM pewmeTku. llonsatue o aucnepcHbIXx cuctemax. MctuHHBIE M
KOJUTOUJHBIE pacTBOPBL. MaccoBas J10J1s1 BEIIECTBA B paCTBOPE

1.6 Knaccudukanus HEOPraHUYECKUX COECIMHEHU. Homenknarypa
HEOPraHWYECKUX BEILECTB

1.7 Xumuueckas peakiusi. Knaccudukanus XUMUYECKUX peakiui B
HEOPraHUYeCKOW M OPTraHWYECKONW XMMHHU. 3aKOH COXPAaHEHMsI MacChl BEIECTB, 3aKOH
COXPAHEHUA U MPEBPAIICHUS SHEPTUU NIPU XUMHUYECKUX PEAKIUAX

18 CKopocThb peakiiiu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PAKTOPOB

1.9 OOpatumble  peakiuu. XuMmMudeckoe paBHoBecue. DakTopsl, BIMAIOIINE HA
COCTOSIHUE XUMHYECKOro paBHoBecHs. [Ipunuun Jle [larense

1.10 DnexTponuTuueckas aucconuanus. CuiabHbIe U cia0dbie dIeKTpoauThl. Cpena BOTHBIX
pPacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaIbHas, melodHas. Peakiiun noHHOTO 0OMeHa

111 OKHCTUTENbHO-BOCCTAHOBUTENIbHBIE PEAKITII

2 Heopranudeckast Xumust

2.1 Hemeramnbl. Ilomoxenue HemeramnoB B [lepuoamdeckoid cUCTEME XHUMHYECKHX

anemenToB /.M. MeHnneneeBa u 0COOEHHOCTH CTpOEHHUS aTOMOB. DU3HUECKUE CBOMCTBA
HEMETAIIOB. AJIIOTpONHS HEMETaUIoB (Ha TpHUMepe KHUCIOpojaa, cepwl, docdopa u

yriepona)
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2.2

XWMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETA/UIOB (TajJOreHOB, Cepbl, a3oTa, docdopa, yriepoaa W KpeMHHS) U HX
COCTMHCHUH (OKCHIOB, KHCJIOPOJCOACPKAIIUX KHUCIOT, BOJOPOAHBIX COeIUHEHHH). [IpuMeHeHue BaKHEHITHX
HEMETAJIJIOB U MX COEIUHEHUI

2.3 Meramnsl.  Ilonoxenue MerauioB B Ilepuonnueckoi cucreme xuMmuueckux odaemMeHToB JI.M. Menneneesa.
OCco0EHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTa/lioB. O0mue pusndeckrue cBoicTBa MeTauioB. CriiaBbl
METAJJIOB. DJIEKTPOXUMUYECKUHN PsiJ HANIPSHKEHUH METaJJIOB

2.4 XHWMHYECKUE CBOWCTBA BAKHEUIIINX METAJUIOB (HATPHM, Kadui, KaJIbIHMA, MarHUi, alOMUHHUH, IIMHK, XpOM, XKeJe30,
Me/lb) ¥ X coequHeHmid. O01mue crocoObl MoTydeHUs MeTa/UIOB. [IpruMeHeHne MeTaJuIoB B OBITY U TEXHHUKE

25 ['enernueckas CBSI3b HEOPraHUYeCKuX BEILICCTB, MIPUHAVISKAIIUX K Pa3JIMUHbIM KJlaccaM

3 XUMUS U )KU3Hb

3.1 Ponp xuMuu B OOECIICUECHUHM JKOJIOTUYCCKOW, SHEPreTUYEeCKOW M MHUIICBOW 0€30MacHOCTH, PA3BUTHH MEIUIIUHBI.
[TonsiTHE O HAYYHBIX METOAAX MMO3HAHMS BEUIECTB U XUMUYECKUX PEAKIUN

3.2 [TpencraBienust 00 0OMUX HAYYHBIX MPHHIIMIIAX TPOMBIIIICHHOTO IMOJYYCHHS BOKHEHIINX BenecTB. UelloBek B MUpE
BEILIECTB U MAaTEPHUAJIOB: BAXKHEWILIME CTPOUTEIBbHBIE MaTepUalibl, KOHCTPYKLIUOHHBIE MaTepUalibl, KPACKU, CTEKJIO,
KepaMHKa, MaTepHalibl Il QIEKTPOHUKH, HAHOMATepHAallbl, OpraHM4eCcKre U MUHEpaIbHbIe yI0OpeHUS

3.3 XuMHsS W 370pOBbE YEIOBEKa: MpaBWia HCHOJIb30BaHUS JIEKAPCTBEHHBIX TpenaparoB, MpaBuiIa Oe30MacHOTO

HCIIOJIB30BaHUA IIPLIIApaTOB OBITOBOI XMMUU B MMOBCETHEBHOM KH3HU




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
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2. Xumus 11 xi(b), Mabpuensu O.C., M, IIpocsemenue,2022r

3.Pa6ouas Terpans Xumus 10xn(b) ['abpuensu O.C., Cnagkos C.A. M, IIpocsemnienue,2022r
4. Pabouas terpanp Xumus 11xin(b) Mabpuensu O.C., Cnagkos C.A. M, [Ipocsemnienue,2022r
METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

1. I'a6puensa O.C.,JIsicoa I'.I". IIpoBepounbie U KOHTpOJIbHBIE paboThl 10 ki1, M.,
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