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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanum», TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roCyJapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
yuyeOHOro mpenmera «XuMmus» B 00pa3oBaTelbHbIX opraHuzanusx Poccuiickoii
Qdenepanuy, peamu3yIOUIMX OCHOBHBIE O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepanun Ha niepuoa 1o 2025 roga» (Pacnopsokenne IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHenTyanbubie nonoxkeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH LEJEH,
collepKaHMsl, PE3yJbTaTOB OOy4eHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBITTYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYXHT 3aBEpIIAIOIIMM H3TaloM peaju3aludu Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMMHYECKOro o00pa3oBaHUS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YPOBHE CpeHero ooImero oopa3oBaHMs CPEJACTBAMH y4eOHOTO
npeaMera «XuMUs», COJAEpKAaHHE M IOCTPOEHHE KOTOPOIrO ONpPENEIEHBl B
mporpaMme 1O XUMUU C Y4ETOM crnenuduKu HAyKH XAMHUH, €€ 3HA4YCHUS B
MO3HAHUM TPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ob1ero oopaszoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK WIpaeT ocoOyro poJib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
Ona BHOCHT CBOM BKJIaJ B ()OPMHUPOBAHUE PANMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IpUPOJBI M YeNOoBEKa, KOTopoe (OpMHUPYETCSs B XMMHMHM Ha OCHOBE MOHUMAHMS
BEILECTBEHHOI'O COCTAaBa OKPYXKAOUIErO0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aUMOJECUCTBYS C APYTMMHU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalia
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
Tpylla W JKM3HH Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujareNbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBliecHa Ha peIIeHUe
00ambHBIX MOPOOJEM YCTOMYMBOIO pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEero
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
M3YUYEHHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM Il BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMA, MPOJOJDKESHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHS»  SBJSIIOTCS  0a30BbIe  KypChl —
«Oprannueckass xumusi» U «OOm@ass W HeoOpraHuyeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUU M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW W3 00IIeH XUMHUH) U
opraHuyecko xumuu. @opMHpOBaHUE AAHHOW CHUCTEMbl 3HAHUU TPU W3yUYCHHH
npeaMeTa 00eCleurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIIECTB HA OCHOBE OOIIUX MOHATUM, 3aKOHOB U TEOPUM XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MporpaMMe MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO YydeOHOro marepuajia u O0O0YCJIOBJIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHM HAa  ONpeNeIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYecKOW XUMHUU BeIllecTBa
paccMaTpHUBAIOTCS Ha YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKkKe Ha YPOBHE CTEPEOXMMHUYECKHUX U  DIIEKTPOHHBIX
NpeCTaBIeHu O CTpoeHuW BemecTB. CBeneHuss 00 H3yyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJIOPOIOB /IO CIOKHBIX OHMOIOTMYECKH
AKTUBHBIX COCIMHEHHH. B Kypce OpraHMyeckod XWMHUHU I[OJIy4aroT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yriOoM 3peHUst B mOpeameTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 0O0IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOydaromuMcsl TMPEJOCTaBIsSETCSl BO3MOKHOCTh OCO3HATh 3HA4YCHUE
MEPUOUIECKOTO 3aKOHA C OOIMIETEOPETUIECKUX M METOJOJIOTHUYECKUX TTO3HITHH,
Iy0Ke TOHSATh HCTOPUYECKOE HW3MEHEeHHE (YHKIHMH HTOro 3akoHa — OT
o0o0maroiie 10 00bSICHAIONIEH U TPOTHO3UPYIOLIEH.



Envnaa cucrema 3HaHUM O BaXXHEWILIMX BEILIECTBAX, UX COCTABE, CTPOCHUHU,
CBOWMCTBAX W NMPUMEHEHUH, & TAKXKE O XMUMUYECKUX PEAKLMAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX TMpOTEKaHus nonojHserca B kKypcax 10 um 11 xiaccos
3JIEMEHTAMH COJICP)KAHUS, HMEIOINIUMH KYJIbTYPOJOTHUYECKHUM W MPUKIATHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT IOHMMAHHMIO B3aUMOCBSI3U XHUMHH C
IPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOU
JEATeIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHUS K MPOIECCY
TBOpPYECTBA B O0JACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XUMHH, TOMOTAOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYHMMBIX
npoOJjieMax, CBSI3aHHBIX C XMMHEH, KPUTUUYECKH OCMBICIMBATh UH(POPMAIUIO U
OpUMEHSATh €€ I TONOJIHEHUS] 3HAHWM, pEIIEHUS WHTEIJICKTyalbHbIX U
AKCTIIEPUMEHTATIBHBIX UCCIIEIOBATENIbCKUX 3a/1au.B 1ienom comepkanue yuyeOHOTO
npeaMera  «XHUMUS»  JTaHHOTO  ypOBHA  U3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHue y oOyd4arolmUXCs MHUPOBO33PEHUECKON OCHOBBI JJISI TTOHUMAHUS
bunocodpckux uaeH, TakKMX Kak: MaTepHaIbHOE E€IUHCTBO HEOPTraHUYECKOTO H
OpraHUYeCcKOro Mupa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U
CTPOEHHEM, I[I03HABAEMOCTh NPUPOAHBIX SBJICHUA NYyTEM OSKCIEPUMEHTa U
pelieHrs TPOTHBOPEUYMM MEXAy HOBBIMH (¢dakTaMd UM TEOPETUUYECKUMU
PEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUH YKOJIOTHYECKUX TPoOeM, a
TaKkKe mpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, ChIPbs, CO3[IaHUs HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemenuss 3agady  BOCIUTaHMS, Pa3BUTHS W COLMAIHA3ALUU
oOydJaromuxcs MNPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalT (GopmupoBaHue
YHUBEPCAJIBbHBIX Y4YEOHBIX JACHCTBUH, UMeEOMUX 0a30Boe 3HAYCHHE IS
pPa3IUYHBIX BHJIOB JICSITEIIBHOCTH: pEIHIeHUs MpoOjieM, TIOUCKa, aHaliu3a U
00paboTku uHGOpMAIIUUA, HEOOXOAUMBIX JJII TPUOOPETEHUS OTBITA IPAKTUYECKOM
U HCCIIEIOBATENIbCKON NIESITENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUH
XUMUHU.

B mnpaktuke mnpemnojaBaHus XHMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, MIPU OMPEICICHUH
COAEPKATEIbHOW XAPAKTEPUCTUKU LEJeW HU3YyYCHHUS MpeIMeTa HanpaBICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAAMIIMOHHO TpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEeIbHOCTU YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe N3y4YEHUS
MpEIMETA SBJISIETCS BIIOJHE ONPAaBJAaHHBIM.

CornacHo JaHHOW TOYKE 3pPEHHUs TJIABHBIMU LENSMH H3Y4Y€HHUs MpeameTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) siBIsAIOTCS:

e (GopMHUpOBaHHE CHCTEMbl XHMHYECKMX 3HAHUM KaK  BaKHEHIIEH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU



JeKaT KITIOUEBBIC TIOHATHS, (DYHIaMEHTaIbHBIC 3aKOHBI U TCOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W TMOHUMAHUE CYIIHOCTH JOCTYITHBIX
00001IIeHNIA MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C WCTOpPHUEH
WX Pa3BUTHS U CTAHOBJICHHUS,

e (opmMupoBaHHE U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIICCTB M XHUMHYECKUX PEaKIUi, HEOOXOMUMBIX IS TMPHOOPETCHUS
YMCHUH OPHUEHTUPOBATHCS B MHPE BEIIECTB W XHMHUYCCKUX SIBIICHUM,
UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUICCKOMN M MTOBCETHEBHOM KU3HU;

e Pa3BHUTHE YMEHUU U CITOCOOOB JACATCIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHCHHEM XHMHYECKOTO O3KCIIEPUMEHTAa, COOJIIOJICHUEM  IPaBHII
0e301acHOro oOpaIieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuM, comepkaTelibHas XapakTEPUCTHKA IEIeH M 3a1ad W3ydeHus
npeaMeTa B IporpaMMe 10 XMMUU YTOYHEHA M CKOPPEKTHUPOBAaHA B COOTBETCTBHHU
C HOBBIMHM IIPHOPUTETAMH B CHCTEME CpemHero oomiero oopazoBanus. CeromHs B
NpernojaBaHud  XUMHM B OOJNBIICH  cTermeHW  OTAAETCS  MPEANOYTCHHE
NPAKTUYCCKON KOMIIOHGHTE COJCpXKaHUs OOyYCHHs, OPHCHTHPOBAHHON Ha
IIOJICOTOBKY BBIMMYCKHHMKA 00IE00pa30BaTeIbHON OpraHW3alliy, BIIAJCIONIETO HE
HAO0OpOM 3HaHWH, a (PYHKIIMOHAJIBHOW TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
YMCHHUSMHU aKTUBHOTO TMOJyYCHHUs 3HAHWM W MPUMCHCHHS WX B PEAbHON KU3HH
JUTSL PEIICHUsT TPAKTHYECKUX 3a/1a4.

B cBs3u ¢ 3TUM TpH W3YYEHHUH TMpeaMeTa «XHMHs» JTOMHHHPYIOIIEEe
3Ha4YeHHE MPUOOPETAIOT TaKKeE TeNIN U 3aa49H, KakK:

ajanraiusi 00yJarommxcs K yCIOBUSAM TUHAMUYHO Pa3BHUBAIOIIETOCS MUPA,
GopMuUpOBaHUE  HWHTEIUIGKTYalbHO  PAa3BUTOW  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPUHSATHIO TPAMOTHBIX
peIIeHN B KOHKPETHBIX )KH3HCHHBIX CUTYAIIMsIX, CBI3aHHBIX C BEIIECTBAMHU U HX
IpUMEHEHHUEM;

dopmMupoBaHue y OOYYarOIIMXCS  KJIFOUEBBIX HABBIKOB  (KJTFOUEBBIX
KOMIICTCHIIN), WMCIOIINX YHHBEPCATbHOE 3HAUCHHUE IS Pa3jIMYHBIX BHUIOB
JESTENBHOCTU: PEIIeHUs MpoOseM, MOUCKa, aHanu3a U 00paboTku WH(OpMAaIUH,
HEOOXOMUMBIX JUIsI TPUOOPETEHHUS OMBbITa JACATEIBHOCTH, KOTOpash 3aHUMaeT
BOXHOE MECTO B TIO3HAHWW XUMHUHU, a TakKkKe [JIs OICHKA C TO3HIIHMA
HKOJIOTHYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB M XUMHUYECKUX
MPOIIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOIHYIO CPEY;

pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00yUYaOIMIUXCS: CIIOCOOHOCTH CaMOCTOSITENTEHO TTPHOOPETaTh HOBBIC
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TOTPEOHOCTSAMH, UCTIONB30BATh
COBPEMEHHBIE MH(POPMAIMOHHBIE TEXHOJOTUHU JJISl TIOMCKA W aHajdu3a y4eOHOU |
HAyYHO-TIOMYJISIPHON WH()OPMAITUN XUMHYECKOTO COJIEPIKAHUS;

dbopMHUpOBaHUE U Pa3BUTHE Y OOYYAIOIIMXCS ACCOIMMATUBHOTO U JIOTHYECKOTO
MBIIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPATHOCTH, KOTOPBIE OCOOESHHO



HEOOXOIHUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU U MPOBEIECHUU XHUMHYECKOTrO
AKCIIEPUMEHTA;

BOCHMTaHUE Yy oOOydalmuxcsi YyOeKIEHHOCTH B T'yMaHUCTHYECKOM
HaIpaBICHHOCTH XHMHH, €€ Ba)XKHOW pOJM B PELICHUU TIOOATBHBIX HpoOsieM
PALMOHAIBHOTO MPUPOJONOIb30BAHMS, TOTIOTHEHHUSI YIHEPreTUYECKUX PECYPCOB U
COXpAaHEHHUsS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOAUMOCTH OEpeKHOIro
OTHOLIEHUS] K NPUPOAE U CBOEMY 3J0POBbIO, a TaKK€ NPHUOOPETEHHs OIbITa
WCIIOJIb30BaHUS TOJYYEHHBIX 3HAHUW MJ NPUHATAA TPAMOTHBIX pEHICHUH B
CUTYalLlUsX, CBA3AHHBIX C XMMUYECKUMHU SIBIICHUSIMHU.

B yueOHOM mnnaHe cpenHero oOmiero oOpa3oBaHUs MPEAMET «XUMUS»
0a30BOro YpoBHSI BXOJUT B COCTaB MpeaMETHON oOsactu «EcTecTBeHHO-HAy4HbIE
pEeIMEThI.

OO61iee yncno 4acoB, OTBEAEHHBIX ISl M3YYEHHUS] XMUMUH, Ha 0230BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 yaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 yac B Heeonto).



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHBIE MOJ0KeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKUX BeulecTB. l'oMonorus, wu3omepuss. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kinaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCcKUX COEJUHEHUN (CUCTeMaTHYecKas) W TpUBUAJIbHBIE HAa3BAHMS
BaKHEUILINX MTPEACTABUTEINIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HAaKOMJICHME C O00pa3laMu OpPraHUYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHUYEeCKUX BEHIECTB, HAOJIOJECHUE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
IpU HarpeBaHuu (11aBjieHre, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKHH psa. MeraH U 3TaH —
NPOCTEHIINE TPEJACTABUTENN alKaHOB: (PU3UYECKHME M XUMHUYECKHE CBOMCTBa
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTallMd, OKHUCIEHUA U
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOWCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHSI, TOMOJIOTHYECKUHN Psil. AIICTUIICH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOECHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMH TUIPUPOBAHUS, TAIOTEHUPOBAHUS, TUApaTalUy,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, QU3NYECKHe U XUMHUYECKHUE CBOWCTBA
(peakuuy TaJoreHUpPOBaHUS W HUTPOBAHUS), MOJy4YeHHE U TpUMEHeHue. 1oyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumeneHnue. TOKCUYHOCTD



apeHOB. ['eHeTmdeckas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHALJIEKAMIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TePMUYECKUN, KaTaluTU4YecKui), muposu3. IlpoaykTsi
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» u  «Yromp», MOIEIMPOBAaHUE  MOJIEKY]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WM MPOAYKTa PEaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBAa (pEakIUu C aKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
dusznueckre W XUMHYECKHE CBOMCTBAa (B3aUMOJACHCTBHE CO IIEIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3MUECKHEe U XMMHYECKHE CBOMCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3QuUpbl KakK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poisib. @orocunre3. PpykTo3a Kak H30MEP IITHOKO3BI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHHEe W OINHCAaHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxcumom Mmemu(ll), B3ammoaeiicTBHE Kpaxmajia C HOIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOIHOrO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMHYECKUE CBOMCTBA aMUHOKHCIOT (Ha mpumepe ImiuHa). buosorudeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpUMEHTAIHBIE METOABl HM3Y4YEHHMsS BEIIECTB M WX IPEBPAILECHMIA:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpU3ALUHU, CPEAHAS MOJIEKYJISIpHAsS
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O 1{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DJHEPrus, Macca, arToM, OJJIEKTPOH, MOJIEKYIIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
(doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIJEBOIbI, KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUUYECKHUX BOJIOKOH.



11 KVIACC
OBIIASA N HEOPTAHUYECKASA XUMUA

TeopeTnyeckue OCHOBbI XUMUM

XuMuueckud anemMeHT. AtoMm. Sapo aroma, W30TONBL. OJNEKTPOHHAs
000J10uKa. DHEPreTUUYEeCKHEe yPOBHH, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeielieHUsl AJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIO0B. DINEKTPOHHASI KOHPUTYpAITUs AaTOMOB.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
1. . MenneneeBa. CBs3b NeproOANYECKOro 3aKkoHa U [lepmoamyeckoil cucTemsl
xuMu4deckux aieMeHToB [[. M. MeHnneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHUSI CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJOXHBIX BEIIECTB IO TpynnaM H TEepHoJaM.
3HayeHHUEe NEPUOANYECKOTO 3aKOHA B PA3BUTUHN HAYKHU.

Ctpoenune BemiecTBa. XUMHUYECKas CBs3b. BHIBI XUMHUYECKOW CBSI3U
(KoBaJIeHTHAsI HEMOJIAPHAsl W TIOJIApHAsi, MOHHAS, MeTajuiMdeckas). MeXaHU3MbI
o0pa3oBaHUs KOBAJCHTHONW XMMHUYECKOW CBsI3M (OOMEHHBIH U JOHOPHO-
akuenTopHblil). BopopoaHass cBs3b. BaneHTHOCTh. ONEKTPOOTPULATEIBHOCTb.
Crenensp okucneHus. IoHbI: KATUOHBI U aHUOHBI.

BemecTtBa  MOJEKYJISPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
IOCTOSTHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTATUIMYECKUX PEHIETOK. 3aBUCHMOCTD
CBOWCTBA BEUIECTB OT TUIIA KPUCTAJLINYECKON PELIETKHU.

[lTonaTne o nucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPBHIL.
MaccoBast 10J1s1 BELIeCTBa B paCTBOPE.

Kiaccudukanus HEOPTraHUYECKUX COCIMHCHUU. Homenknarypa
HEOPraHWYECKMX BEUIeCTB. [ eHeTnueckass CBsA3b HEOPraHUYECKUX BELIECTB,
IIPUHAJICKAIIUX K PA3JIMYHBIM KJIACCAM.

Xumudeckas  peaknmsa.  Krnaccudukamms — XMMHYECKHX — peakIuid B
HEOPraHMYECKON M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MACChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU TP XUMUUYECKUX PEAKLIUX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iudHbIX (hakTopoB. OOpaTrMbie
peakunu. XUMHYECKOE paBHOBecue. DakTOphl, BIMSAIONIME HA COCTOSIHHE
xumuudeckoro paBHosecus. [Ipunnnn JlelllaTense.

DnekTponauTnyeckas auccouuanus. CuiibHbIE U ciadbie 35eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTPAJIbHAS, IIEIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEbHBIE PEAKIINY.

DKCINIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAILICHHUIA:
neMoHcTparsa Tadnui «llepuoguueckas cucteMa xuMudeckux sneMmeHToB J[. U.
MenneneeBay, U3ydeHUE MOJENEH KPUCTAUIMUECKUX PEIIETOK, HAOJIOACHUE U



OMHUCaHUE JEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3oKeHUE MEePOKCHUIA
BOJIOPOJia B MPUCYTCTBUU KAaTAIM3aTOpa, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIbIO YHHMBEPCAJIBHOIO HWHIUKATOpa, pEakUUud HOHHOrO OOMeHa),
MPOBEJICHNE TPaKTUUECKON paboThl «BrnusHue pa3nuuHbiX PakTOPOB HA CKOPOCTH
XUMHUYECKOU PEAKIANY.

Pacuértnblie 3a1aun.

Pacy€tel 1O ypaBHEHMAM XMMHUYECKHX pEakUui, B TOM YUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJBb30BAHUEM IOHSATUS «MaCCOBas
JIOJISI BEIIECTBAY.

Heopranuuyeckast xXumMus

Hemeramnel. Ilosmoxxenne HemetraiuioB B Ilepuogumueckorr  cucrteme
xumuyeckux snemeHTtoB JI. M. MenneneeBa U O0COOCHHOCTH CTPOCHUS aTOMOB.
dusnyeckue CBOWCTBA HEMETAUIOB. AJUIOTpONUsI HEMETauioB (HAa MpUMeEpe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJIOB (TAJIOT€HOB, CEpPbI, a30Ta,
docchopa, yrmepoga U KpeMHHMs) W HMX  COCAMHEHUW  (OKCHJIOB,
KHUCIIOPOJICOAEPKAIINX KUCIIOT, BOJIOPOJIHBIX COCTMHEHUT ).

[IprMeHeHne BaXXKHENIIIUX HEMETAIIJIOB U UX COCIMHEHMUIA.

Mertamibl. [lonoxxkenue merannoB B Ilepuoguueckoil cucteMe XMMHUYECKHX
anemenToB JI. 1. MennaeneeBa. OCOOEHHOCTU CTPOCHHS JICKTPOHHBIX 000JI0UEK
atoMoB MertajuioB. Ob6mue ¢uzndeckue coiicTBa MetaioB. CIiiaBel METaJIIOB.
DIIEKTPOXUMUUECKUI Psil HAMPSHKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIIMX METAUIOB (HATPHM, Kalul, KaJbIUM,
MarHui, aJlOMUHUN, [TUHK, XPOM, JKEJI€30, MEJIb) U UX COCMHCHHUIA.

OO6mue crmocoObl MoydeHusT MeTauioB. IlpruMeHeHre MeTalloB B OBITY U
TEXHUKE.

OKCIEPUMEHTAIBHBIE METOJbl M3YUYCHMS BEIIECTB M WX MPEeBpaIlCHMUIA:
M3YYeHHE KOJUICKIMU «MeTauibl U CIUIaBbl», 00pa3IOB HEMETAIJIOB, PEIICHUE
SKCIIEPUMEHTAJIbHBIX 3aj1a4, HAOJIIOJICHUE WU OIKMCAHUE JEMOHCTPAIIMOHHBIX U
Ja00paTOPHBIX ONBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C PacTBOpaMu
KHUCJIOT | IIeJI0Y€eH, KaueCTBEHHBIE PEaKIIMU Ha KAaTHOHBI METAJIJIOB).

Pacuértnblie 3amaun.

Pacuétel mMaccel BemecTBa WM 00BbEMA ra3oB IO HM3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEIISCTB,
pacuéthl Macchl (00bEMa, KOIMYECTBA BEUIECTBA) MPOAYKTOB PEaKIMH, €CIIU OJHO
W3 BEIIECTB UMEET MPUMECH.

XHUMHA ¥ )KM3Hb



Ponp xumMum B 0OecriedyeHUU SKOJIOTUYECKOM, SHEPreTUYECKOW M MUIIEBOU
0€30MacHOCTH, Pa3BUTUU MEAUIUHBI. [loHATHE O HAay4YHBIX METOJAaX IMO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpenacraBnenuss 00 OOMIMX HAYYHBIX MOPUHIUIAX TPOMBIIIIEHHOTO
MOJIYYECHUS BXKHEUIIINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB M MATEPUAIOB: BAXHEUIIHUE CTPOUTEIIbHBIC
MaTeprualibl, KOHCTPYKLUHMOHHBIE MATEpHUANIbl, KpacKd, CTEKJIO, KEepaMuKa,
MaTepUaNIbl A JJIEKTPOHUKH, HAHOMAaTEpHUalbl, OPraHUYECKUE W MHUHEPAJBbHBIE
yI00peHus.

XUMHSL U 3J0pOBbE 4YEJIOBEKA: IIPABUJIA MCIIOJNb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOI0 MCIOJIL30BAaHUS MPENapaToB OBITOBON XUMUU
B MOBCEJIHEBHOU KU3HMU.

MexnpeaMeTHbIE CBA3H.

Peanuzarnus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3ydYeHWH  OOmed o
HEOpraHmyeckoi xumuu B 11 Kiacce OCyIIeCTBISIETCS Yepe3 UCIMOJIb30BAHUE KAK
OOIIMX ECTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TIOHSATUN, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJICJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHATHS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpHUs, aHajdu3, CHHTE3, KIacCUPUKaIUsi, TMEepPUOJUYHOCTb, HaOII0ACHHE,
JKCIIEPUMEHT, MOJEIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

®dusuka: MaTepusi, SJHEPrUsl, Macca, aToM, dJIEKTPOH, IIPOTOH, HEUTPOH, HOH,
U30TOII, PAAUOAKTUBHOCTb, MOJIEKYJIA, DHEPIreTUUYECKUIM YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHUE BEIIECTBa, (PU3MUYECKUE BETUYMHBI M EAUHUIIBI HX
U3MEPEHHUS, CKOPOCTb.

buonorusi: knerka, opraHusM, 9KocucTema, Ouochepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHEpabl, TOPHBIE TMOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHonorus: XUuMHU4YECKasi MPOMBIILICHHOCTb, METAJUTYPTUsi, IPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPUAJIOB, CEIbCKOXO3SMCTBEHHOE ITPOM3BOACTBO, NUIIEBAs
MPOMBIIINICHHOCTh,  (hapMalieBTHUecKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKUX MPErnaparoB, IMPOU3BOACTBO KOHCTPYKLIHOHHBIX MAaTEPUAIIOB,
3JIEKTPOHHAs HPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT U H.



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

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
0o0pa3oBaHus SBISIETCS] CUCTEMHO-IEATETbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCHUHCKOW TPaKJAHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUECKUX TPAJIUIINI 0a30BON HAYKH XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
IIEJIM U CTPOUTD KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMU POCCHUICKOTO TPa)XIAHCKOTO OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTUYECKON JIeITEITbHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOpPMax M TMpaBWIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEpPEHHUs], JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(POpMAIMU O MEPEJAOBBIX JTIOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370poBOro M 0Oe3omacHoro o0pasza >KW3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHMMAHUSI UEHHOCTU TMPaBUI HUHIAUBUAYAIBHOTO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3iInyHoOro pojaa, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpazoBaHus, Oyaymied mnpodeccuu M peanu3anuu COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0ATBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIIHUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, TMPUHOCSAIIUX BpEI OKPYKaIolIeh
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pelmeHuH MpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO3/JaHUM HOBOW 0a3bl MaTepUadbHON KYJIbTYpPhl, PEUICHUHU TJI00ATBHBIX MPOOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TOHUMAaHUS CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB W MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

FOTOBHOCTM W  CIHOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUI0 U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHUS Y4eOHOro mpeamera «XuMus» Ha
YpPOBHE CpeIHero 0011ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33PECHUS oOyyJaromuxcs
MEXTUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHAYyYHbIE MOHSATUS, OTPAXKAIOIIHE
[IEJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHenuuKy METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SBJICHHE,
npolecc, CUCTeMa, Hay4YHbId (PakT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0OBAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

YHUBEpPCAJIbHbIC y4eOHbIE NEHCTBUA (TMO3HABaTEIbHbIC, KOMMYHUKATHUBHEIC,

PETYISATUBHBIC), o0OecreunBaromue dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs WCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUILUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHUS M YHUBEpCAJbHBIC y4cOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yiabTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJHW3HWpPOBaTh  MpOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpHUBaTh;

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;



WCMOJIb30BaTh MPU OCBOCHUW 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJIATh XAPAKTEPHBIC NMPU3HAKHU TMOHSITUA U YCTAHABIMBATH MX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMSI W KPUTEPUU [JIs1 KJIacCU(PUKAIIMU BEIIECTB H
XUMHUYECKUX PEaKIUM;

YCTaHABIWBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pACCYXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBISABIISTH 3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUecKas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHUH Y4YeOHBIX IMO3HABATENBbHBIX M IMPAKTUYECKUX 3ajad,
NPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJAJETh OCHOBAaMHU METOJOB HAyYHOr'O IO3HAHUSA BEIIECTB M XUMHYECKUX
peaKiuu;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEIOBAHUSA, UCTIOIh30BATh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJisi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBbIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSATEJIBHOIO IUIAHUPOBAHUS U IPOBEACHUSA
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3yibTaT, (OpPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMSI,
COCTaBIIATh OOOCHOBAHHBIN OTUET O MPOJICTAaHHOW padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATEIbCKOM UM TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIbHOMY
[IOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ay, IMPUMEHCHUIO Pa3JIMYHBIX
METO/IOB TO3HAHUS.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKAaHHUS, CIPAaBOYHBIE [OCOOUS,
pecypcel MlHTepHETa), aHATM3UPOBaTh WH()OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MPEICTABIECHNUS], KPUTUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HENPOTUBOPEYNBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMaLUE: TPUMEHITh MEXNpeIMeTHble ((du3uyeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIae€MOIl TeMbl B XOJ€ JAMAJIOTa W/Uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMHU TIPHU BHITIOJTHEHUHU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071e 00CYX/IeHHUsI 1 OOMEHa MHEHUSIMH.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

INPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckass XHMHS»
OTpa)aroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUMN



npuposibl, B  (GOPMUPOBAHUM MBIIUICHUST U KYJBTYpPbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralOIINe TMOHATUS (XUMUYECKUH DIIEMEHT, aToM, OJJICKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pauKall, U30Mepusi, ©30MEPhl, TOMOJIOTUYECKUM PsiJl, TOMOJIOTH, YIIEBOAOPOIbI,
KHUCTIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKk0OH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCTOJb30BAaHUU BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHI HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUSA, BBICOKOMOJIEKYJIIPHBIE COEIUHEHMS), JaBaTh WM Ha3BaHUS 10
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBASI KHCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue MU XMMHYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENICH pa3IMYHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTallbJIeTUl, MypaBbHUHAsE M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, AMUHOYKCYCHAsl KUCJIO0Ta), MIUTFOCTPUPOBATh T€HETUUECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chlpbsi  (He(Tb, NPHUPOAHBIA Ta3, Yrojib), CIHOCOOBI HX MepepaboTKU WU
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakiuu 10 M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 MCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHWE 3HAHUS JJIA TPUHATUS pPEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
MOCYJIOH W Ja00paTOpHBIM 00OpYyJOBaHHEM, a TaKXKe IpaBUjia OOpAIICHHUS C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHWH ITUTAHUPOBATH W BBITIOJHATh XUMHUYECKHM
HKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIIECTB, JCHATYypaIis OENKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBHHM C TMpaBWJIaMW TEXHUKHA O€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1[eJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B ILEJSIX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUs] M MPEJOTBPALEHUS KX BPEIHOrO BO3JCHCTBUS HA OpraHu3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. bpaiins nms 3anucu XUMUYECKHUX

dbopmyi.
11 KUIACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsI Kypca «OOmas M HeopraHudeckas
XUMUSI» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAyYHON KapTUHBI MHpA, POJM XUMHU B TIO3HAHWUU SIBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30ToI, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O0O0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAs, METaJUTMYECKasi, BOJOPOJIHAS ), KpUCTAIUIMYECKAs PeIIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW pEakIiuh, XHMHYECKOE PAaBHOBECHE);TCOPUU U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON Aucconumanuu, nepuoaunueckuii 3akoH . M. MeHneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IOHUMAHUS MPUYUHHOCTU W
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUH, (PAKTOIOTHYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OpMHUPOBAHHOCTh YMEHUU BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHITHUMH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cuctematuueckyto HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHPOBAHHOCTh YMEHUHN ONpPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKkTep Cpelabl B BOAHBIX paCTBOpPaxX HEOPTraHUYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHbIE THIPOKCHUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa U A€MOHCTPUPOBATH €70 CUCTEMATHU3UPYIOILYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb D3JEKTPOHHOE CTPOEHHE
aTOMOB XMMHUYECKUX d1eMeHTOB 14 mnepuonos Ilepmoanyeckoil CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHEHUH
0 nepuojiam u rpynmnam [lepuoandyeckon cucteMbl XUMHYECKUX 351eMeHTOB /. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
MIOATBEPKAATh CYLICCTBOBAHUE TCHETHMYECKOM CBSA3M MEXKJIY HEOPraHUYECKUMU
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KIacCU(DUIMPOBATH XMMHUYECKHUE PEAKIHH 10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUU COCTaBJISATh YPAaBHEHMS DPEAKIHMM pa3IMyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KAueCTBCHHBIH COCTaB PA3JIMYHBIX HEOPTaHMYECKUX BEIIECTB, pPacIo3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpMHPOBAHHOCTh YMEHUH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekicTBus (npuniun JlelllaTense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIICHHOTO IMOJYYCHHUS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
MOHSITHSI «MaccoBasi JIOJI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta3oB
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, MPEBPALCHUSI U COXPAaHEHUS DHEPTUU;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyaoi U jabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHIUKATOpa, BIUSHUE PA3IUYHBIX (AaKTOPOB HA CKOPOCTh XMMHUYECKOW peaxIilvy,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIeHUH C BEIIECTBAMU M Ja0OpaTOPHBIM 000pYIOBaHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpMAINIO, TOJNy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXalolleld MPUPOIHON Cpeabl, 0CO3HABaTh
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 3/IOPOBBSI: YMEHHE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

11 KIIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB u
n/n TEMNIPOrpaMMabl Bcero KonTtpoabHubiepadorsl | IIpakTHuecknepadoTsl (mdposhic)
o0pa3oBaTe/bHbIEpeCypPChI
Paznea 1.TeopernyeckneoCHOBLIXMMUM
CtpoeHue aToMOB. http://school
[Mepuoauueckuii 3aK0H U collection.edu.ru/

1.1 [epuoanyeckas cucrema 3 http://him.1september.ru/
XUMHYeCKHX 3ementoB J1. U. http://www.uroki.net/ -
MenneneeBa UROKI.NET.

http://school
CTpO€HHEBENIECTBRA. Collectipn.edu.ru/
1.2 MHorooGpasmeseeCTs 4 http://him.1september.ru/
http://www.uroki.net/ -
UROKI.NET.
http://school
collection.edu.ru/
1.3 XUMHYECKUEPEAKIUH 6 1 1 http://him.1september.ru/
http://www.uroki.net/ -
UROKI.NET.
Hroronopazneny 13
Pa3nen 2.Heopranuveckasixumust
2.1 Mertanmibl 6 1 http://school



http://him.1september.ru/
http://uroki.net/
http://uroki.net/
http://him.1september.ru/
http://uroki.net/
http://uroki.net/
http://him.1september.ru/
http://uroki.net/
http://uroki.net/

collection.edu.ru/
http://him.1september.ru/
http://www.uroki.net/ -
UROKI.NET.

http://school
collection.edu.ru/

2.2 Hemerassr 9 http://him.1september.ru/
http://www.uroki.net/ -
UROKI.NET.
http://school
CBs3b HEOPraHUYECKHUX U collection.edu.ru/
2.3 o raHquciHX BelIeCTE 2 http://him.1september.ru/
p ‘“ http:/Avww.uroki.net/ -
UROKI.NET.
Hroronopazneny 17
Pa3znen 3. Xumus 4 KU3Hb
http://school
collection.edu.ru/
3.1 XUMHUS U KHU3HbD 4 http://him.1september.ru/
http://www.uroki.net/ -
UROKI.NET.
Hroronopazueny 4
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



http://him.1september.ru/
http://uroki.net/
http://uroki.net/
http://him.1september.ru/
http://uroki.net/
http://uroki.net/
http://him.1september.ru/
http://uroki.net/
http://uroki.net/
http://him.1september.ru/
http://uroki.net/
http://uroki.net/




IHOYPOYHOE IIVIAHUPOBAHHUE

11 KIIACC
KouunyecTBouyacoB
Ne Temaypoxa Konrpos IpakTn Jaranzyyen DyieKTpOHHBbIeNM(PPOBHIEOOPA3
n/n Bcero YecKuepa us OBaTC/IbHBIEPECYPCHI
HbIEPa0OTHI
00THI
. http://school collection.edu.ru/
XUMUYECKUH JIEMEHT. ATOM. .
DNeKTpOHHAs KOHQHUIypaIys 1 06.09.24 http://hlm.lsepte.mber.ru/
TOMOB http://www.uroki.net/ -
UROKI.NET.
[Tepunoandaeckuii 3aKOH U 13.09.24
[epuoanyeckas cucrema http://school collection.edu.ru/
XHUMHYECKHX 3ementoB J1. 1. 1 http://him.1september.ru/
MeHneneeBa, ux CBs3b C http://www.uroki.net/ -
COBPEMEHHOM TeOpHUEH CTpOSHUs UROKI.NET.
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS 20.09.24
CBOMCTB XUMUYECKHX DIIEMEHTOB
U MX COCJMHEHMH TI0 TpyInaM 1 http://school collection.edu.ru/
nepuoiaM. 3HaueHHe 1 http://him.1september.ru/
MEPUOINIECKOTO 3aKOHA U http://www.uroki.net/ -
CUCTEMBI XUMHYECKHUX IIEMEHTOB UROKI.NET.
J.1. Menpeneesa B pa3sBUTUU
HayKH
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CrpoeHue BemiecTBa. XUMHUYECKast 04.10.24 http://school collection.edu.ru/
CB#3b, €€ BU/IbI; MCXaHU3MbI http://him.1september.ru/
00pa3oBaHus KOBAJICHTHOW CBSI3U. http://www.uroki.net/ -
BonopoanasicBszb UROKI.NET.

B . 11.10.24 .
SiJGI:IiII{‘TZIS'lC“TII:I aTeILHOCTD http://school collection.edu.ru/
pooTpHn ) http://him.1september.ru/

Crenennp okucienus. Bemectpa )
MOICKVIADHOLO I http://www.uroki.net/ -
Yp UROKI.NET.
HEMOJICKYJIIPHOTO CTPOCHUS
[ToHsTHE O AUCTIEPCHBIX 18.10.24 http://school collection.edu.ru/
cucremax. MIcTuHHBIE U http://him.1september.ru/
KOJUTIOHUHBIE pacTBOPEL. MaccoBast http://www.uroki.net/ -
JI0JISI BEIIECTBA B PACTBOPE UROKI.NET.
Kn 25.10.24 .
He?ﬁ:j;tiiiiioﬁiiia;ypa http://school collection.edu.ru/
P A ’ http://him.1september.ru/
['eneTnueckas cBs3b .
HEOPraHUYECKUX BELIECTB http: /. uroki.nety -
P HeeTs, UROKI.NET.
pa3IMYHBIX KIJIACCOB
Knaccudukanus XxuMmuaecknx 01.11.24
peartivi B He? Prafiecion 1 http://school collection.edu.ru/
OpPraHUYeCcKON XUMHHU. 3aKOH .
COXPaHEHHS MACCHI BEIIECTB; http://him. 1september.ruf
SaK(l)jH COXDANCHISL Tl HHIECTE, http://www.uroki.net/ -
P UROKI.NET.
MpEeBpAaIEHUS SHEPTHH TIPU
XUMUYECKUX PEAKITHIX
08.11.24 http://school collection.edu.ru/

Ckopoctb peakiuu. OOpaTuMele
peakuuu. XuMU4YeCKoe
paBHOBECHE

http://him.1september.ru/
http://www.uroki.net/ -
UROKI.NET.
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[MpakTrueckas padota Ne 1. 15.11.24 http://school collection.edu.ru/
10 «BnusiHue pa3nuuHbIX HaKTOpoB http://him.1september.ru/
Ha CKOPOCTh XUMHUYECKON http://www.uroki.net/ -
peaKIum UROKI.NET.
DNEeKTPOTUTHYECKAs 22.11.24
L .
Ezczoﬁﬂgiﬂms;z:i: (PH) http://school collection.edu.ru/
AOPOA P http://him.1september.ru/
11 pacTtBopa. .
PeaKIIIHOHHOrOOBMEHa http://www.uroki.net/ -
! ' UROKI.NET.
I'mpponusopraHnyeckux u
HEOpPraHMYIEeCKUXBEIICCTB
OKHUCITUTENBLHO- 29.11.24 http://school collection.edu.ru/
12 BOCCTaHOBHTEJIbHBIE PEAKIINH. http://him.1september.ru/
[MousiTre 06 2MeKTPOIIH3E http://www.uroki.net/ -
pacIyiaBoB U PaCTBOPOB COJICH UROKI.NET.
13 KonTtponbHas padoTa mo pasaery 06.12.24
«Teopernyeckre OCHOBBI XUMUM»
MerTannsl, UX IIOJ0KEHHE B 13.12.24
II i .
CPUOITICCROM CHCTEME http://school collection.edu.ru/
XUMHUYECKUX AemMeHToB Jl. U. .
http://him.1september.ru/
14 MenpeneeBa 1 0COOEHHOCTH .
CTDOCHIS ATOMOB http://www.uroki.net/ -
P o UROKI.NET.
OO6muedu3nIecKuecBocTBaMeTa
JUIOB
20.12.24 http://school collection.edu.ru/
CrinaBbl METaJIOB. .
. http://him.1september.ru/
15 DNEKTPOXUMHUYECKUN P

HaHpH)KeHPII’I MCTAJIJIOB

http://www.uroki.net/ -
UROKI.NET.
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XUMHUYECKUE CBONCTBA 27.12.24 http://school collection.edu.ru/
16 Ba)XHEHIIINX METAJUIOB (HATPHIA, http://him.1september.ru/
KaJIMi, KaJIbI{1ii, MarHHH, http://www.uroki.net/ -
ATIOMUHUI) U UX COCTMHEHUM UROKI.NET.
17.011.25 http://school collection.edu.ru/
17 XUMHUYECKUE CBOMCTBA XpOMa, http://him.1september.ru/
MEIN ¥ UX COECIMHEHNN http://www.uroki.net/ -
UROKI.NET.
24.01.25 http://school collection.edu.ru/
18 XUMHYECKUE CBOMCTBA IIUHKA, http://him.1september.ru/
Kee3a M UX COSTMHCHUN http://www.uroki.net/ -
UROKI.NET.
[IpakTnueckas padora Ne 2. 31.01.25
19 "Pemenne s3xciepuMeHTATBHBIX
3a7a4 1o teme «Metauiel»"
EZszaizI:;f:ﬁnc(i(;}zxm 8 07.02.25 http://school collection.edu.ru/
pHox http://him.1september.ru/
20 XUMHUYECKUX AnemMeHToB /. U. .
Meneneesa 1 0COOEHHOCTH http:/Awww.uroki.net/ -
8 UROKI.NET.
CTPOCHHUS aTOMOB
dusirieckie cpoiictsa 14.0225 http://school collection.edu.ru/
HEMETaJNIOB. AJIJIOTPOTIHS .
http://him.1september.ru/
21 HEMETaIIOB (Ha mpUMepe .
doch http://www.uroki.net/ -
KHCIIOpoa, cepsl, hochopa u UROKI.NET.
yriaepoja)
21.02.25 http://school collection.edu.ru/
99 XWMUYECKHE CBOWCTBA TaJIOTEHOB, http://him.1september.ru/

CCPBI U UX CO€OUHECHUI

http://www.uroki.net/ -
UROKI.NET.
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28.02.25 http://school collection.edu.ru/
93 XUMHUYECKUE CBOMCTBA a30Ta, http://him.1september.ru/
dbocdopa 1 uX COCTUHCHHIA http://www.uroki.net/ -
UROKI.NET.
07.03.25 http://school collection.edu.ru/
24 XUMHUYECKUE CBOWCTBA yriiepoia, http://him.1september.ru/
KPEeMHHS U X COENHEHHN http://www.uroki.net/ -
UROKI.NET.
14.03.25 http://school collection.edu.ru/
o5 [TpuMeHeHMe BaKHEUIIINX http://him.1september.ru/
HEMETAJJIOB ¥l UX COCIMHCHU http://www.uroki.net/ -
UROKI.NET.
O6O6erHHe 1 CHETEMATHIATIA 21.03.25 http://school collection.edu.ru/
3HaHu# 1o Teme «Hemerammby. .
26 Brruunciienuns mo ypaBHEHUSIM http://hlm.1septe.mber.ru/
XIMIHECKIX PeaKitii 1 http://www.uroki.net/ -
, UROKI.NET.
TEPMOXUMHUYECKUE PACUETHI
[IpakTrueckas pabota Ne 3. 04.04.25
27 «Pemnrenne 3KcriepuMeHTaIbHBIX
3ama4 no reme "Hemeramis"y
08 KonTtponpHas paboTa o remMam 11.04.25
«Metams u «Hemeraiuib»
18.04.25 http://school collection.edu.ru/
Heopranuveckue v OpraHu4ecKue o
29 KucioTel. Heopranuueckue u http.//hlm.1septe.mber.ru/
http://www.uroki.net/ -
OpraHMYecKrue OCHOBaHUS UROKI.NET.
AmdoTepHble HEOPraHUYECKue 1 25.04.25 http://school collection.edu.ru/
30 OpraHHYECKHe COCTUMHEHHUS. http://him.1september.ru/

I'eneTnueckas CBA3b

http://www.uroki.net/ -
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HCOPraHNM4YCCKUX U OPraHuICCKUX

UROKI.NET.

BCIIICCTB
Posib xumMuu B 00ecricueHUM 02.05.25 http://school collection.edu.ru/
31 9KOJIOTUYECKOM, SHEPreTUICCKOM 1 http://him.1september.ru/
Y TIUIIEeBOM 0E30MTacHOCTH, http://www.uroki.net/ -
Pa3BUTUU MEIULUHBI UROKI.NET.
[MpencraBnenus 06 00MMX 09.05.25 http://school collection.edu.ru/
39 HAYYHBIX TPUHIIAITIAX 1 http://him.1september.ru/
MPOMBIIIJICHHOTO TIOTyYeHHS http://www.uroki.net/ -
BaYKHEHIIINX BEIIECTB UROKI.NET.
16.05.25 http://school collection.edu.ru/
33 YenoBek B MUPE BEIIECTB U 1 http://him.1september.ru/
MaTepHaioB http://www.uroki.net/ -
UROKI.NET.
http://school collection.edu.ru/
34 XuMUs U 310pOBLEYETIOBEKA 1 23.05.25 E::E;xmlsjr%tmt:/ﬁ_m/
UROKI.NET.
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumus. 11 knacc.ba3oBsiit yposens / B.B. Epemun, H.E. Ky3smenko, B.1.

Tepenun, A.A. lpoznos, B.B. JIyaun.— M.: lIpoda, 2021.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
Xumus. ba3ossiit yposens. 11 kiacc. Metoguueckoe nocooue B.B. Epemun,

A.A. [Ipo3nos, 1.B.Bapranosa.— M.: JIpocda, 2013.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

MHTEPHET

http://school- collection.edu.ru/

http://him.1september.ru/

http://www.uroki.net/ - UROKI.NET.
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