MNOSACHUTEJIBHASA 3AIIUCKA

[IporpamMa 1o XUMUHM Ha YPOBHE CpelHero ooimero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit denepanumny, TpedOOBaHUI K pe3ybTaTaM OCBOCHHS
dbenepanbHONl 00pa30BaTENIbHON MPOTPaMMBI CpeaHero oO0mero o0pa3oBaHUs
(®OIT  COO), mpeacraBieHHblx B DeneparsbHOM  TOCYJApCTBEHHOM
oOpazoBarenbHOM cTangapre COO, c¢ yuérom KoHuenuuum mnpenoaBaHus
yaeOHOro mpenmera «XuMHUs» B 00pa3oBaTeIbHBIX OpraHusanusix Poccuiickoit
denepanui, peaM3yKOINIMX OCHOBHBIE OOpa3oBaTeNbHBIE MPOTpaMMBbI, U
OCHOBHBIX mnoNoxeHu «Crtpareruum pas3BuTugd BocnuTaHus B Poccuiickon
Oenepauun Ha niepuoa a0 2025 roga» (Pacnopsbxkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

OCHOBY MOJAXOMOB K pa3pabOTKe MPOrpaMMmbl MO XMUMHUHU, K OMPEIEICHUIO
oOuret cTpaTeruy oO0y4eHuUsl, BOCIIUTAHUS U PAa3BUTHUSI O0yYaIOIIUXCA CPEJCTBAMU
yueOHoro npeamera «Xumus» At 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTaBHIIH
koHuenryainpHble nojgoxeHuss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH LENEH,
COJIEpXaHUs, PE3yJbTaTOB OOYy4YEHHS] W TpPeOOBAHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3zoBaHue, MOoJIy4aeMoe BBIITYCKHUKAMU
o011e00pa3oBaTeIbHON OpraHU3aluu, SIBISETCS HEOThEMJIEMONW YacThl0 HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIMM OSTAalOM peaju3aluy  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIUX
IEJIOCTHOM CHCTEME XHUMHUYECKOro oO0pa3oBaHUsl. OTH IEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB MPUPO/IBI, POPMUPOBAHKSI MUPOBO33PEHHUS U OOIIEH KYIbTYpHI
YEeJIOBeKa, a TakKe OJKOJOTMYEeCKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0O W TIPUPOMHOW cpene. Peammusyercs xumudyeckoe o00pa3oBaHUE
o0yyaroIuXxcs Ha YpPOBHE CpeAHEero obimero o0pa3oBaHUs CPEJICTBAMU Y4EOHOTO
npeaMera «XUMUS», COJAEpKaHUE U MOCTPOEHUE KOTOPOTO OINPENICICHbl B
mporpaMMe Mo XHMHH C Y4ETOM cCHeUu(PUKH HAyKd XUMHHU, €€ 3HAUCHUS B
MO3HAHUM TPUPOJBI U B MaTEepUAIbLHOM XU3HU OOINECTBA, a Takke C YYETOM
o0lMX IeJieil M MPUHIMUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI CpeHero odiiero oopazoBanus B Poccutickoit deneparum.

XUMHST KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPAET O0COOYIO POJib B
COBPEMEHHOM IMBHJIM3AIMU, B CO3IAHUH HOBOW 0a3bl MaTepUallbHOW KYJIbTYPHL
Ona BHOCUT cBOM BKJIaJ B (OPMHUPOBAHUE PALMOHATIBLHOIO HAYYHOTO MBIILICHHUS,
B CO3JaHUE LIEJOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOIIEM MHPE KaK O €JUHCTBE
OpUPOABl U HYeNIoBEeKa, KOTopoe (popmMupyercs B XMMHUU Ha OCHOBE IMOHHUMAHUS
BEIIECTBEHHOT'O COCTaBa OKPYKAIOIIEr0 MHUpPAa, OCO3HAHUS B3aWMOCBA3U MEXIY
CTPOCHHUEM BEIECTB, UX CBOWCTBAMH M BO3MOXHBIMU 00J1ACTSIMU PUMEHEHU .



TecHO B3aMMOJIEUCTBYSI C APYTMMHM €CTECTBEHHBIMM HAyKaMH, XUMUS CTala
HEOTHEMJIEMOMN YaCThIO MUPOBOH KYJIbTYPhI, HEOOXOAUMBIM YCIOBHUEM YCIIECIIHOTO
Tpylla YW >KU3HU Kaxjaoro uieHa ooOmiectBa. CoBpeMeHHass XUMHUs Kak Hayka
co3ujiateNbHas, KaKk HayKa BBICOKMX TEXHOJOIMH HalpaBiI€HAa Ha pEUICHHE
r00a’dbHBIX MPOOJEM YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
AHEPTEeTUY ECKOM, MUIIEBON, FKOJIOTUYECKON 0€30MaCHOCTU U OXPaHbI 3[10POBBSI.

B coorBercTBUM ¢ OOHIIMMH TEISMH W TMPUHIMIAMU CPEIHETo OOIIero
oOpasoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
W3Yy4EHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcsi, HEOOXOAUMYI0 UM i1  BBIPpaOOTKH  MHUPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEHNIHOIO BKJIOUYEHUA B JKU3Hb COLUYMa, MPOJOJDKEHUS
o0pa3oBaHus B pa3IMUHBIX 00JIACTAX, HE CBSI3AHHBIX HETOCPEICTBEHHO C XUMHUEH.

CocraBisionuMu  npeaMera  «XuUMUsD  ABISIOTCS  0a30Bble  KYpPChl —
«Oprannueckas xumusi» U «OOmas W HeopraHu4yeckass XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJI€pKaHUSI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKHU: CHCTEMa
3HAHUUM MO HEOPraHUYEeCKON XUMUU (C BKIIOUYECHHEM 3HAHUU W3 OOIIeld XUMHH) U
oprannyeckor xumMuu. OOpMUpPOBAHHE JAHHOW CUCTEMBI 3HAHUM MPU U3YUYCHUU
npeaMera o0ecrmedrMBaeT BO3MOMKHOCTh PAaCCMOTPEHHS BCETO MHOTO00paswus
BEIIIECTB HA OCHOBE OOIIUX MOHATHN, 3aKOHOB U TEOPHIN XUMUH.

CtpykTypa coaepxkanusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuueckas XuMus» copMupoBaHa B MporpaMme MO XUMHHM Ha OCHOBE
CUCTEMHOI'0 TOAX0Ja K M3y4YeHHI0 YydyeOHOro wmarepuaia U OO0yCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAaHUW  Ha  ONpPEACIIEHHBIX
TEOPETUYECKNX YPOBHAX. Tak, B Kypc€ OpPraHMYECKOW XUMHHM BELIECTBA
paccMaTpUBAaKOTC Ha YPOBHE KJIACCHYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCJMHEHMIN, a TakKe Ha YPOBHE CTEPEOXUMHUYECKUX U DIJIEKTPOHHBIX
NpeICTaBIeHU O CTpoeHuu BemecTB. CBeneHUss 00 H3ydaeMbIX B Kypce
BEIIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOKHBIX OMOJIOTHYECKH
aKTHUBHBIX COEJUWHEHUH. B Kypce OpraHmyeckod XHMMHUHU I[OJYy4aroT pa3BUTHE
copMHUpOBaHHBIE HA YPOBHE OCHOBHOI'0 OOIIEro o0pa3oBaHus MEepBOHAYAIbHBIC
MPEICTaBICHUS O XUMUYECKON CBSI3U, KIacCU(UKAIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTHU CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIIUH.

[lon HOBBIM yrioM 3peHHsi B mOpeaMeTre «XuMus» 0a30BOTO YpOBHS
paccMaTpuBaeTcsi HM3y4YEHHBI Ha ypOBHE OCHOBHOI'O o00mIero o0pa3oBaHus
TEOpPETHYECKUM MaTepuand M (HaKTOJOTHYECKUE CBEIEHUS O BEIIeCTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUSD O0y4JarouuMcsl TPEAOCTABISETCS BO3MOXXHOCTh OCO3HATh 3HAUCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJ0JIOr MUECKUX IMO3ULIUM,



rIy0)ke TIOHSTh HCTOPUYECKOE W3MEHEeHHe (QYHKIHMK 3TOro 3akoHa — OT
obo0maroiet 10 0ObSICHSIOMENH U IPOrHO3UPYIOIIEH.

Enunas cucteMa 3HaHUM O BaKHEHIIMX BEILECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX M MNPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEAKUUSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX NpPOTEKaHusd nomnojHsercas B kKypcax 10 um 11 kmaccos
AJIEMEHTaMH COAEPKaHUsl, UMEIOUIUMU KYJIbTYPOJOTHYECKUNH U MPUKIIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHHUMAHUIO B3aUMOCBS3U XUMHUH C
IPYTMMH HAayKaMH, PACKPBIBAIOT €€ pOJjb B MO3HABATEIBHOW M MPAKTHUYECKOU
JESTETbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHHIO YBaXKEHHUS K MPOIECCY
TBOPYECTBA B O0JACTU TEOPUU U MPAKTUYECKUX MPHUIOKECHUN XUMHUH, TOMOTAIOT
BBIYCKHUKY OPUEHTHUPOBAThCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOjeMax, CBSI3aHHBIX C XMMHEH, KPUTUYECKHU OCMBICIMBATh HHPOpMALUIO U
OpUMEHATh €€ JJIsl TOMOJHEHUS] 3HAHWM, pEIICHUS WHTEIJIEKTYalbHbIX U
AKCIIEpPUMEHTAIBHBIX UCCIENOBATENbCKUX 3a/1ad. B 1enoM comepxkanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS  W3Y4YEHHs]  OpPUEHTHUPOBAHO  Ha
dbopmupoBaHue y oOydYarolNXCsi MUPOBO33PEHUECKONH OCHOBBI ISl MTOHUMAaHUS
bunocopcknx uael, TakKMX Kak: MaTEepHAIbHOE €IWHCTBO HEOPraHWYECKOro H
OpPraHUYeCKOr0 MHpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB HUX COCTaBOM U
CTPOCHUEM, IIO3HABAEMOCTh NPUPOAHBIX SBJICHUH MyTEM OSKCIEPUMEHTa U
pelieHuss MTPOTHUBOPEUYMM MEXKIY HOBBIMHM (aKTaMU UM  TEOPETUYECKUMU
MPEeANOChIIKAMHU, OCO3HAHUE POJU XUMHH B PELICHUH SKOJIOTMYECKUX MPOOJeM, a
TaK)Ke MpodseM COEPEKEHUSI IHEPIEeTUUECKUX PECYPCOB, ChIPhs, CO3aHUSI HOBBIX
TEXHOJIOTHM U MaTE€pUajoB.

B miaHe pemienuss 3agad  BOCHUTAHUS, pa3BUTHS U COLUUATM3ALUU
o0ydJaroluxcss NPUHATHIE MPOrpaMMON MO XHMHUHU MOAXOAbl K OIPEIEIECHUIO
COJICpXaHUSI W TOCTPOEHUS TMpeaMeTa MpeaycMarpuBaroT (GopMUpPOBaHHE
YHUBEPCANbHBIX y4EOHBIX JCHCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE IS
pa3IMYHBIX BUJIOB JEATEILHOCTU: peEIIeHUus TmpolJsieM, TMOUCKa, aHalu3a U
00paboTku uHGOpPMAIUKA, HEOOXOAUMBIX JIJII MPUOOPETEHHUS OMBITA MPAKTUYECKOM
U UCCIEA0BATEIbCKON JIESITEIbHOCTH, 3aHUMAIONIEH BaXKHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke npenonaBaHus XMMHUU KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs, TaK M Ha YPOBHE CPEIHETr0 001Iero o0pa3oBaHus, IPU OMpPEACICHUH
COJIEPXKATEILHOW XapaKTePUCTUKHU el H3y4YeHUs TpeaMeTa HalpaBICHUEM
MEPBOCTEIICHHONW 3HAYUMOCTH TPAAUIMOHHO TPHU3HAETCS (POPMUpPOBAHUE OCHOB
XUMUYECKOW HAayKH KakK O0JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIIbHOCTH YEJIOBEKA M KaK OAHOIO0 M3 KOMIIOHEHTOB MHUPOBOWU KyibTyphl. C
METOJIMYECKOM TOYKM 3PEHUSA TAKOW MOAXOJ K ONPEACICHUIO LEJIEH N3y4eHUs
MpEAMETA SIBJIIETCS BIIOJHE OMPABIAHHBIM.



CorjacHO JAaHHOW TOYKE 3PEHMs TJIABHBIMHU LIEJISIMH HM3YYEHHs TpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBIsSIOTCS:

e (QopmupoBaHHe CUCTEMbl XUMHUYECKMX 3HAHMH Kak  BaKHeHIen
COCTABJIAIOLIEH €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, B OCHOBE KOTOPOMU
JeXaT KIIOUeBble MOHATHS, (PyHIaMEHTaJbHbIE 3aKOHBl M TEOPUH XUMUH,
OCBOEHHUE fA3bIKAa HAyKH, YCBOCHHE W MOHUMAaHUE CYIIHOCTH JOCTYIHBIX
0000111eHNH T MUPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMJICHHE C UCTOpHUEn
UX Pa3BUTHUS U CTAHOBIICHUS;

e (opmupoBaHHe U pa3BUTUE NMPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BELIECTB M XUMHUYECKUX peaKlUHi, HEOOXOOUMBIX Ui MNpUOOpeTeHUs
YMEHHUI OpPUEHTHPOBATHCS B MHUPE BEUIECTB M XUMUYECKUX SBICHUM,
MMEIOILUX MECTO B MIPUPOJE, B IPAKTUUECKOM U MOBCEIHEBHON JKU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB ESATEIbHOCTH, CBA3aHHBIX C HAOJIIOJIEHUEM U
OOBSICHEHUEM  XUMHUYECKOI'O0 3SKCIEPUMEHTa, COOJIOACHUEM  IpaBUIl
0e301acHOr0 OOpaIeHus ¢ BEIIECTBaMU.

Hapsny ¢ aTum, copepkarenbHas XapaKTepHCTHUKa IIeJiel U 3a7a4 U3y4eHUs
npeaMera B mporpaMMe 1o XMMUK YyTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMU TIPUOPHUTETAMH B CHCTEME cpefHero obmiero oOpazoBanusi. CeromHs B
npernojaBaHud  XMMUM B OonbIIedl  cremeHW  OTHAETCS  MPEeArnoYTeHHUE
IPAKTUYECKON KOMIIOHEHTE COAEp)KaHUA OOy4YeHHs, OpPUEHTUPOBAHHOW Ha
MOJrOTOBKY BBITYCKHHMKA 00II€00pa30BaTEeIbHOM OpraHU3alliy, BJIAJCIOIIEro He
HAa0OpoM 3HaHUM, a (YHKIUMOHAJIBHONM T'PaMOTHOCTBIO, TO €CTh CHoco0amMu U
YMEHUSIMU aKTUBHOT'O TOJIYYCHHUS 3HAHWA W MPUMEHEHHUS WX B PEATbHON KU3HU
IUIS pEIICHUS] MPAKTUYECKUX 3a/1ad.

B cBi3u c 3THM TpH H3YdEHHH TIpeaMera «XUMHs» JTIOMUHUPYIOIIEe
3Ha4YeHHUE MPUOOPETAIOT TaKKe I[N U 331a4H, KaK:

amanrtanus o0yJarouuxcs K yCJIOBUSAM JUHAMUYHO Pa3BUBAIOLIETOCS MUDA,
dbopMUpOBaHME  HWHTEJUIEKTYyaJlbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HMPHUHSATHIO IPaMOTHBIX
pelIeHN B KOHKPETHBIX >KM3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMU U UX
PUMEHEHHUEM;

dopMupoBanue 'y oOydaromIMXCS KIIOYEBBIX HAaBBIKOB  (KJIHOYEBBIX
KOMIIETEHLMI), WMEIIIUX YHUBEpPCAIbHOE 3HAYEHHE JUIsl DPAa3IMYHBIX BHJIOB
JeSITEIbHOCTU: pelIeHusl mpobyieM, MOUCKa, aHalu3a U o0paboTku HMHOOpMAINH,
HEOOXOIUMBIX JJIsI TPUOOPETEHHs] ONBITa JESITEIIbHOCTH, KOTOpas 3aHUMAaeT
BXHOE MECTO B TIO3HAHWW XUMHUHU, a TaKXKe [Js OLEHKA C MO3UIHH
HKOJIOTMYECKOM 0€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB M XUMUYECKUX
IIPOLIECCOB HA OPraHU3M YeJIOBEKa U MPUPOJIHYIO CPEay;



pa3BUTHE IMO3HABATEIILHBIX HHTEPECOB, MHTEJUICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEN 00yJaromuXCsi: CIOCOOHOCTH CaMOCTOSITEIbHO TPUOOPETATh HOBBIC
3HAHUS 110 XUMHUHU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOJIH30BATh
COBpeMEeHHbIe UH(OPMAIMOHHBIE TEXHOJOTUU I MOMCKA U aHAIM3a y4eOHOU U
HaY4YHO-TIONMYJISIPHON MHGOPMAIIUY XUMHUECKOTO COACPKAHUS;

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCSI ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIICHUS, HAOTF0AaTeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIe 0COOCHHO
HEOOXOAUMBI, B YAaCTHOCTH, NMPU IUIAHUPOBAHUM M IMPOBEACHUU XUMUYECKOTO
IKCIICPUMEHTA,;

BOCIIUTAHUE y OOy4dammmxcs yOeXKIEHHOCTM B T'YMaHUCTHYECKOU
HAMpaBJIEHHOCTU XUMHUHU, €€ BaXXHOM pOJM B pelIeHUHM IOOaIbHBIX MPOOJIEeM
palMoOHaIbHOIO MPUPOAONOIB30BAHUS, TTOMOJIHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUsI MPUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOro
OTHOLIEHUS K TPHUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETEHUsS OMbITa
WCTIOJIb30BaHUS TIOTYYEHHBIX 3HAHUW ISl TPUHSATHS TPAMOTHBIX PEIICHUN B
CUTYaIUSIX, CBA3aHHBIX C XUMHYECKUMU SIBIICHUSMU.

B yueOHOM miaHe cpemHero ooOmero oOpa3oBaHHS Y4YEOHBIH MpeaMeT
«XuMus», U3ydyaemMblii Ha 0a30BOM YPOBHE, SIBJISIETCS O053aTEIbHBIM Y4EOHBIM
MIPEIMETOM.

OO111ee YKMCII0 YacoB, OTBEAEHHBIX I U3YYEHUSI XUMUH, Ha 0230BOM YpOBHE
cpeaHero obmero odpa3zoBaHus, coctaBisieT 68 vacos: B 10 kmacce — 34 gaca (1
yac B Hejeno), B 11 kimacce — 34 gaca (1 gac B Heneno).



COJEPKAHUE OBYUEHUSA
10 KVIACC
OPI'TAHUYECKASA XUMUA

Teopernyeckue OCHOBBI OPraHUYeCKONH XMMHUH

[Ipeamer opraHnyeckol XMMHM: €€ BOSHHUKHOBEHHE, PAa3BUTHE U 3HAYCHHE B
MOJIyYEHUN HOBBIX BEIIECTB M MaTepUajoB. TeopHs CTPOCHHUS OpPraHUYECKUX
coenquHeHuit A. M. byTiepoBa, e€ ocHOBHbIE ToNIOKeHUs. CTPYKTypHBbIE (DOPMYJIbI
OpraHMYeCcKMX BewecTB. [omonorus, wu3omepus. XHMHYECKas CBA3b B
OpPraHUYECKUX COCAUHEHMAX — OJMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenue o kiaccuukanuum opraHudeckux BemecTB. HomeHkmarypa
OPraHMYECKUX COEAUHEHUN (CUCTeMaTHuYecKas) U TpHUBHAIbHBIE Ha3BaHUSA
BOKHEUIINX MTPEICTABUTEIIEN KJIACCOB OPraHUYECKUX BEILIECTB.

OKCHEPUMEHTAIbHBIE METOABl M3Y4YEHHs BEIIECTB M HMX IPEeBpALCHUN:
O3HAaKOMJIEHHE ¢ o00pa3lamMu OpraHMYeCKHUX BEIIECTB M MaTepuHaJlaMM Ha HX
OCHOBE, MOJEJIMPOBAHUE MOJIEKYJI OpPraHMYECKHX BEIIECTB, HAOIIOJEHHE U
OIMCAaHNE JAEMOHCTPALMOHHBIX OIBITOB M0 IPEBPALIEHUIO OPraHNYECKUX BEILECTB
IIpy HarpeBaHuu (TJ1aBlieHHUEe, OOYTIIMBAHKUE U TOPEHHE).

YrieBoaopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKMU paAn. Meran u 3TaH —
IPOCTEHIINE MPEACTABUTEIN AJKAHOB: (PU3NYECKHE W XHMMHUYECKHE CBOMICTBA
(peakuuu 3aMelleHHsT W TOPEHMsI), HAXOXKICHUE B IpPUPOJE, MOJIyYEHUE MU
IIPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKHAN PAl. DTUIEH U MPOIHIIEH —
IpoCcTeHIlne MPEeACTaBUTENN aJKEHOB: (QU3MUECKHME U XHUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJIONEHUPOBAHMS, THUApPATAL[UU, OKHCIEHUS H
MOJIMMEPHU3ALINN ), IOJTYYEHUE U TPUMEHEHHUE.

Anxanuensl: Oyranuen-1,3 u MerunOyragueH-1,3: crpoeHue, BakHeHue
XMMHUYECKHE CBOMCTBA (peakuus nonumMmepusanuu). [lomyueHne CUHTETHUECKOTO
KAay4yKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHMSI, TOMOJIOTHYECKUH psij. ALIETHIIEH
— MpOCTEUIIUHA MNPEJCTABUTENb AJKMHOB: COCTaB, CTPOECHHE, (PU3UYECKHE U
XMMHUYECKHE CBOMCTBA (pEakLMM TMJIPUPOBAHMS, TaJOre€HUPOBAHMS, THIpATALUH,
TOpEHUs), MOTYyYEHNUE U IPUMEHEHUE.

Apensl. bensoin: coctaB, crpoenue, (Gu3MUecKue U XMMHUYECKHE CBOWCTBA
(peakuuu raJoreHMpoOBaHUsS U HUTPOBAHMS), TOJyYeHUE U NpUMeHeHue. Tonyon:
cocmag, cmpoeHue,  usuveckue U  XumMuueckue  ceolicmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUA), NOAYyYeHue u npumenerue. TOKCHYHOCTD



apeHOB. ['eHeTmyeckas CBsSI3b MEXKIY YIJIE€BOJOPOAAMHU, MNPUHAMICKAINIUMUA K
Pa3JIUYHBIM KJIaccaMm.

[IpupoaHble HMCTOYHUKHU YriaeBOAOpOAOB. lIpupomHblii ra3 M NONMYyTHBIE
HedTsHbpie ra3pl. HedTh u e€ mpoucxoxkaenue. CrocoObl nepepaboTKu HEePTH:
MEpPEroHKa, KPEeKUHT (TEPMUYECKHUM, KaTaliuThudeckuii), mnuposu3. [IpomaykTsl
nepepaboTku HePTH, UX MPUMEHEHHE B MPOMBIILICHHOCTU U B ObITYy. KaMeHHHBI
YTOJIb U IPOYKTHI €0 TIepepadboTKH.

DKCNEpPUMEHTAIbHBIE METOJbl HM3Yy4Y€HHUS BEIIECTB U HUX MPEBPAIICHUMN:
O3HaKOMJIeHHE C oOpasllaMM TIJIacTMacC, KaydyKOB M DPE3UHBI, KOJUICKLIHH
«Hebts» u  «Yroib», MOJEIUpPOBAHME  MOJEKYJI  YIJIEBOJOPOJIOB M
raJIOr€HOMPOU3BOIHBIX, TIPOBEICHIUE NPAKTUYECKON PabOThI: MOJydeHUE STUJICHA
Y U3Y4YEHHUE €r0 CBOMCTB.

Pacuérnbie 3anaun.

Bbluucienuss 1o ypaBHEHHUIO XMMHYECKOW peakiuu (Macchl, 00BbEMa,
KOJINYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUUH MO MU3BECTHBIM MAacce,
00BEMY, KOJTMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOJYKTOB PEAKIIUH).

Kucisiopoacoaep:kauue oprannuyeckue coeIuHeHUu

[IpenenpHble OAHOATOMHBIE CHOUPTBL. MeETaHOJN M 3TAHOJI: CTPOCHHE,

bu3nueckne W XUMHUYECKHE CBOMCTBa (peakmuu C AaKTUBHBIMH METaJUIaMH,
raJlIoreHOBOIOPOJaMHu, TOpEeHue), MpuMeHeHue. BomopoaHbie CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JleHcTBHE MeTaHoIa U 3TaHOJIa Ha OPTraHU3M YeJIOBEKa.

MHOroatoMHble  CHUPTHIL. DTUIEHIVIMKOIbL W T[JULEPUH: CTPOEHUE,
busznyeckne ¥ XUMHYECKHE CBOMCTBA (B3aUMOACHCTBHE CO MICIOYHBIMU
MeTa/llaM{, KauyeCTBEHHAsl PeaKIusi Ha MHOTOAaTOMHbBIE CHUpPTHI). JlelicTBue Ha
opranu3M yenoBeka. [IpuMeHnenne riumepruna u STUICHTINKOJIS.

deHos: CTPOCHHE MOJEKYIbl, (GU3UYECKUE W XUMHUYECKHE CBOWMCTBA.
Tokcuunocts denona. [Ipumenenue denona.

Anpnerunpl U kemouwvl. DopManbAerujl, aueTambJIeruja: CTPOCHUE,
dbu3nueckne U XMUMHUYECKUE CBOMCTBA (pEaKIMU OKUCICHUS U BOCCTAHOBIICHMS,
KaueCTBEHHBIE PEaKIIUM), MOJyYCHHE U TPUMEHECHHE.

OAHOOCHOBHBIE MpeNeNibHbIe KapOOHOBBIE KHUCJIOTHL. MypaBbUHAs U
YKCYCHasl KUCIIOTBI: CTpoeHHe, PU3NYECKUe U XUMHUYECKHE CBOICTBA (CBOMCTBA,
oOuue JJsl Kjiacca KUCIOT, peakius dTepruuKanuu), MoaydeHrue U IprUMeHEHHe.
CreapuHoBasi U OJICMHOBAas KHUCJIOTHI KaK MPEICTABUTEIM BBICIINX KapOOHOBBIX
KHCJIOT. MblTa Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE JICHCTBUE.

Cnoxnbie >(QUpBl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCJIOT. [umaponus
cioxHbIX 3¢upoB. XKupsel. ['uaponus xupos. [Ipumenenue xxupoB. buonoruueckas
POJIb )KUPOB.



YrneBoasl: cocTtaB, kiaccuukamus  yrieBogoB  (MOHO-, OU- U
noymcaxapubl). [J0ko3a — mpocTednii MoOHOCaxapui: OCOOCHHOCTH CTPOCHHS
MOJICKYJIBI, (U3UYECKHUE W XUMHYECKHE CBOWCTBA (B3aUMOJCUCTBUE C
ruapokcuaom Menu(Il), oxucnenue ammuaunbiM pacTBopoM okcuna cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHUE TIIOKO3bl), HAXOXJICHHE B MPUPOJE, MPUMEHEHHUE,
ounonornueckas poib. orocunre3. DpykTo3a Kak U30Mep IIOKO3bI.

Kpaxman u memunoio3a Kak nIpupoanbie moiaumepsl. CTpoeHrne KpaxMania u
HeUT0I03bl.  DU3MYEcCKUe W XUMHUYECKHE CBOMCTBa Kpaxmaja (TUIPOJIU3,
KaueCTBEHHAsl PEAKIUs C UOIOM).

DKCIEpUMEHTAIbHBIE METOAbl HW3YyYEHUsI BEIIECTB M HUX MPEBPAIICHHI:
MpoBeACHUE, HAOIIOJEHWE W OMHCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAUE€CTBEHHBIE PEAKIMM OJHOATOMHBIX CIHUPTOB (OKUCIEHHE STaHOJa
okcugoMm wmeau(Il)), MHOroaroMHBIX CHUPTOB (B3aMMOACUCTBUE TIJMIIEPUHA C
ruapokcuaom menu(ll)), anpaerngoB (OKHCICHHE aMMUAYHBIM PACTBOPOM OKCHA
cepeOpa(l) u ruapoxkcupom wmeau(ll), B3aumMmojaelcTBHE Kpaxmallia C HOJOM),
MPOBEACHUE MPAKTUUECKON paboThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuérHbie 3amaun.

BbrunciieHns 1O ypaBHEHHI0O XHUMHUYECKOM peaknuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTA PEAKIIMU MO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB WM MPOJYKTOB PEAKIIUN).

A3oTcoaepxKaliue opraHnueckue CoeTuHEHUs.

AMMHOKHUCIIOTHI Kak aM(oTepHble opraHuyeckue coeanHeHus. duszndeckue
U XUMUYECKHE CBOMCTBA aMHMHOKHUCIJOT (Ha MpUMepe TIIMLHMHA). buojoruueckoe
3HaYE€HHE aMUHOKUCIOT. [lenTuapl.

benku Kak MNpUpOAHBIE BBICOKOMOJEKYJSIpHbIE coequHeHus. llepBuunas,
BTOPUYHAS M TPETUYHAs CTPYKTypa OETKOB. XHMMHYECKHE CBOWCTBA OECJIKOB:
TUAPOJIN3, AeHATYpaIusl, KaueCTBEHHbBIC PEaKIINK Ha OCJIKH.

DKCIEepUMEHTAIbHBIE METOABl HW3YyYCHUsI BEIIECTB M HUX IPEBPAIICHHI:
HaOJII0/ICHHUE W OMHUCaHUEe JEMOHCTPAIMOHHBIX OIBITOB: JEHATYpalUs OCJNKOB MPH
HarpeBaHUMU, IBETHBIC PEAKIIUU OEIKOB.

BoicokomoJieKyIsipHbIE COeIMHEHUS

OCHOBHbIE TIOHSITUS XUMHHU BBICOKOMOJEKYJSPHBIX COCIUHEHUN: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3ALNK, CPEAHSS MOJIEKYIIsIpHast
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSAPHBIX COCIUHEHUN —
MOJIMMEPHU3ALIUS U TIOJIMKOH/ICH CalHsl.

DKCIEPUMEHTAIbHBIE METOAbl HW3YyYCHUsI BEIIECTB M HUX IPEBPAIICHHI:
O3HaKOMJICHHE C 00pa3laMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexxnpeaMeTHbIE CBA3H.



Peanuzarust MeXIpeAMETHBIX CBSI3CH MPU U3YUEHUN OPraHUYECKON XUMUH B
10 krmacce OCYIIECTBISIETCS Yepe3 HMCHOJIb30BaHME Kak OOIIMX €CTECTBEHHO-
HAYYHBIX TOHSATHH, TaK U TOHSITUHU, SBISIOMIMXCS CHUCTEMHBIMH IS OTJEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIE MMOHATHS: SIBIICHUE, HAYYHBIN (DakT, Tumoresa,
3aKOH, TEOpHUsl, aHAJIM3, CHUHTE3, KJAacCU(UKAILMs, MEePUOAUUYHOCTh, HAOIIOJCHNE,
HU3MEpPEHHE, YKCIIEPUMEHT, MOJICIMPOBAHUE.

®duszuka: Marepus, ODHEpPrus, Macca, aroM, DOJIEKTPOH, MOJEKyIa,
HPHEPreTUYEeCKUil ypOBEHb, BEIECTBO, TeI0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, PU3HUUECKUE BEIUUYUHBI U €TUHUIIBI UX U3MEPCHUS.

buonorus: kierka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHu3Me,
dboTocuHTE3, OMOJIOrMYECKH aKTHUBHbIC BellecTBa (OENKHU, YTIIEBOJbI, >KUPHI,
dbepMeHTHI).

['eorpadus: MuHepalbl, TOPHbIE TOPObI, MOJIE3HbIE UCKONAeMble, TOILIUBO,
pECYpCBHIL.

TexHoJIOTHs: MHIIEBbIE MPOAYKThI, OCHOBBI PallMOHAJIBLHOTO MUTaHMS,
MOIOIINE CPECTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MpenapaThl, MaTepUabl U3
MCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPTAHUYECKAA XUMUA

Teopernyeckue 0CHOBbI XUMMH

XUMUYECKUNA dJieMeHT. AToM. Sapo aroMa, H30TONBIL. JIEKTPOHHAs
000JI0YKa. DHEPreTHYECKUe YpOBHHU, MOJYPOBHH. ATOMHBIC OpOUTaNH, S-, P-, d-
aneMeHThl. OCOOEHHOCTH paclpeeleHus] dJIEKTPOHOB MO OpOUTaIsiM B aTomax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHASI KOHPUTYypaIis aTOMOB.

[lepnonnueckuii 3akoH U llepuonnueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsA3b NEPUOANYECKOTO 3aKOHA U llepmoandeckoil cUCTEMBI
xuMu4deckux 3iemMeHToB JI. 1. MenneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUA
aTOMOB. 3aKOHOMEpPHOCTHM H3MEHEHMS CBOWCTB XHMMHYECKMX DJIEMEHTOB U
o0pa3yeMbIX HWMH MPOCTBIX M CJIOXKHBIX BEIIECTB IO TpydnaM U MNepUuojaaM.
3Ha4YeHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemecTBa. XUMHYECKass CBS3b. BUIBI XUMHUYECKOM CBSI3U
(KoBaJIeHTHasl HEMOJSIpHAs M TOJIApHAs, MOHHAs, MeTajlinueckas). MexaHU3Mbl
o0pa30oBaHUsl KOBAJIEHTHOM XUMHUYECKOM CBs3M (OOMEHHBIA U JIOHOPHO-
aKklenTopHbii). BomoponHas cBsi3b. BaleHTHOCTb. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okuciieHusi. IOHbI: KATUOHBI U aHUOHBL.



BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEILIECTBA. THUIIBI KPUCTAINIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOICTBA BENIECTB OT TUIIA KPUCTAIUINYECKON PELIETKH.

[TonsaTne o AgucnepcHbIXx cucremax. VICTMHHBIE M KOJUIOMIHBIE PacTBOPHI.
MaccoBas 10J1 BelecTBa B paCTBOPE.

Knaccudukarnus HEOpPraHUYECKHUX COEMHEHUM. Homenknarypa
HEOPraHMYECKMX BelecTB. ['eHeTnueckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIMUX K PA3JIMYHBIM KJIACCaM.

Xumuueckast — peakuus. Knaccudukanuss  XMMUYECKUX — peaklWil B
HEOPraHUYECKON M OPraHMYeCcKOM XUMHM. 3aKOH COXpPaHEHHS MAacChl BELIECTB,
3aKOH COXPaHEHMS U NMPEBPAILICHUS SHEPTUU TPU XUMUYECKUX PEAKLIMIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3au4HbIX (akTopoB. OOpaTuMble
peakuuu. XUMHUYECKOE paBHOBecHEe. DakTOphl, BIMUSIONIME HA COCTOSIHUE
xumudeckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponuTrudeckas auccoruanusa. CuibHbIE U ciaadbie anekTpoauTtsl. Cpena
BOJIHBIX paCTBOPOB BEIECTB: KUCJIIasl, HEUTpaJbHAas, EJI0YHAs.

OKHUCIUTEIbHO-BOCCTAHOBUTEJIHHBIE PEAKITUU.

DKCIEPUMEHTAIbHBIE METOJbl HM3yYEHHS BEIIECTB U WX MPEeBpaAICHUM:
nemoHcTparus tabmmn «llepuonnueckas cucrema XxumMuueckux snementos J[. U.
MenneneeBa», M3ydeHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOIIOAEHUE U
OINKCaHUE IEMOHCTPALIMOHHBIX U TAOOPAaTOPHBIX OMBITOB (Pa3oKeHUE MEPOKCUAA
BOZOPOJIA B MPUCYTCTBUM KaTAJIN3aTOPA, ONPEAECICHUE CPEbl pACTBOPOB BEILIECTB
C TIOMOIIBID YHHUBEPCAIBHOTO WMHAMKATOpPa, pEaKIMd MOHHOrO OOMEHa),
MPOBEJICHUE MPAKTUYECKON paboThl «BiausHue pa3auyHbIX PaKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIUN.

Pacuérnnle 3agaun.

PacuéTel 1O ypaBHEHMSIM XHMHYECKHUX pEaKkluid, B TOM YHUCIIE
TEPMOXUMHUYECKHUE PACUYETHI, PACUYETHI C MCIIOJb30BAHHEM TOHATHS «MacCcOBast
JIOJIS1 BELIECTBAY.

Heopranuveckass XuMus

Hemeramnsl. Ilonoxkenue HemetaiuioB B llepuoguueckor  cucreme
xuMudeckux sjaeMeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHUSI aTOMOB.
duznueckue CBONCTBA HEMETAIOB. AJUIOTPONHS HEMETajsIloB (Ha mpumepe
KHCJIOpOJIa, cephl, hochopa u yriaeposaa).

XUMHUYECKHUE CBOMCTBA BaKHEWUIIMX HEMETAJUIOB (TaJlOreHOB, CEPhI, a30Ta,
dochopa, yriepoga W KpPeMHHMs) W HMX  COeIMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOAEPIKAIINX KUCTIOT, BOJIOPOJIHBIX COSTMHEHU).

[IpruMeHeHne BaXKHEUIIMX HEMETAJIOB U UX COCIUHEHUM.



Merannel. [lonoxenne meraiuioB B llepronnyeckoi cucteMe XHUMHUYECKUX
anemeHToB J[. . MenneneeBa. OcOOEHHOCTH CTPOCHHMS JIEKTPOHHBIX 000JI0YEK
atoMoB MeTauioB. OOmue usnueckue cBorcTBa MeTauioB. CIIaBbl METaJJIOB.
DIIEKTPOXUMUYECKUM psi/i HAIPSIKEHUN METAJIJIOB.

XWMHUYECKHE CBOMCTBA BaXHEWIIMX METAUIOB (HATPUM, KW, KaJbIIHi,
MarHui, aJlOMUHUHN, IIUHK, XPOM, JKEJI€30, MEb) U UX COCIUHEHUI.

OO6mme crocoObl MOMydeHUs MeTaioB. l[IpuMeHeHrne MeTauioB B OBITY H
TEXHUKE.

DKCNEPUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB U WX MPEBPALCHUI:
M3y4eHUE KOJUIEKIMU «MeTauibl U CIUIaBbl», 00pa3lloB HEMETAJIOB, pElICHUE
AKCIIEPUMEHTAIBHBIX 3a/lad, HAOJIOJCHUE W OMNHCAHUE JIEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJIEMCTBUE THUAPOKCHIA ATIOMUHUSL C PACTBOpaMu
KHUCJIOT U IIeJI04Yel, KaueCTBEHHbIE PEaKIIMU Ha KAaTHOHBI METAJIJIOB).

Pacuérnbie 3anaum.

Pacuétel Macchl BemecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJIWYECTBY
BEIllECTBA, Macce WIU O0BEMY OJHOrO M3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacuérel Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CIIA OJTHO
13 BEILECTB UMEET IIPUMECH.

XHUMHUS U )KU3Hb

Ponp xumum B oOecCledeHUH HKOJOTHYECKOM, PHEPTeTUYECKON W MHUIIEBON
0e30MacHOCTH, Pa3BUTUU MeAUIUHBL. [loHsATHE O Hay4yHBIX MeTOoAaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUM.

[IpeactaBienus o0 OOMIMX HAay4YHbIX MPUHLMNAX [IPOMBIIIEHHOTO
MOJIy4ECHUS BAXKHEUIINX BEIIECTB.

YenoBek B MHUpE BEIIECTB M MATEPUAJIOB: BAXHEUIINE CTPOUTEIBHBIE
MaTepualibl, KOHCTPYKLIHOHHBIC MaT€pUasibl, KpPACKH, CTEKJIO, KepaMuKa,
MaTepUuallbl JJIs1 BJIEKTPOHUKH, HAHOMAaTepHasbl, OPTaHUYECKUE U MHUHEPAIbHBIE
yI00peHus.

XUMHS M 3I0pOBbE YEIIOBEKA: IPABWJIA HCIIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia OE30MAaCHOT0 MCIOIb30BaHUS MPENapaToB OBITOBOW XUMHUHU
B IOBCEHEBHOU KU3HU.

MexxnpeaMeTHbIE CBA3H.

Peanmuzamnusi  MeXNpeIMETHBIX  CBsi3€ OpU  M3ydeHUH o0med u
HeopraHmueckoi xumuu B 11 kiacce oCyIIeCTBISIETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIIUX ECTECTBCHHO-HAYYHBIX TIOHATHH, TaK W TIOHATUH, SBISIOIIUXCS
CUCTEMHBIMH JIJISI OTJEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmMe ecTeCTBEeHHO-HAay4YHbIE TMOHATHS: HaydyHbIA (DaKkT, rumores3a, 3aKOH,
Teopusi, aHalu3, CHUHTE3, Kiaccuukamus, MNEepUOJAUYHOCTh, HAOIIOACHUE,
JKCIIEPUMEHT, MOJIETIMPOBAHUE, U3MEPEHHUE, SIBJICHUE.



®dwusuka: MaTepus, SHEPrus, Macca, aToM, JJICKTPOH, MPOTOH, HEHTPOH, MOH,
W30TOII, PaJIMOAKTUBHOCTh, MOJICKYJIa, YHEPreTUYECKHIA YPOBEHB, BEIICCTBO, TEIIO,
00BEM, arperaTHOEe COCTOSHUEC BEIICCTBA, (DU3UYCCKUE BEIMYUHBI U CAMHUIBI MX
HU3MEPCHHS, CKOPOCTb.

buonorusa: kneTka, oOpraHusM, OJKocHUCTeMa, Owmocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, OOMEH BEII[ECTB B OpraHU3MeE.

['eorpadusi: MUHEpaAIBI, TOPHBIC MOPOJIBI, TOJIE3HBIC HCKOMMaeMbIe, TOILIMBO,
PECYpPCBHI.

TexHOMOrus: XUMHUUYECKasT MPOMBINIICHHOCTh, METALIYPIHs, MPOU3BOACTBO
CTPOMTENIBHBIX MaTEPHUAIIOB, CEJIbCKOXO3SMCTBEHHOE IPOM3BOJCTBO, IHIIEBAS
MPOMBIIINICHHOCTh,  (hapMarieBTHYecKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHUECKHUX IIPeImapaToB, IPOM3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHaJIOB,
AJICKTPOHHAS ITPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUAPYEMBIE PE3VJIbTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XMMHUN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COQO ycranaBiuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS
OOyJalIMMHC TIpOrpaMM CpeIHero oomero obpa3oBaHus (JIMYHOCTHBIM,
METampeAMETHbIM U MNpeAMETHbIM). HayuHo-MeTOomM4eckoil OCHOBOW Jid
pa3paboTKU TJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUSI MPOTpaMM CPEIHEro OOIIero
00pa30BaHUs ABJISAETCS CUCTEMHO-/IESITEILHOCTHBIN MOAXO/I.

B CcoOOTBETCTBUM C CHCTEMHO-AEATEILHOCTHBIM IMOJIXOJAOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHMS MpeaAMeTa «XHUMUS» Ha YPOBHE CPEIHErO
o0111ero 06 pa3oBaHusI BBIJEICHBI CIEIYIOIINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOIIMMHUCSI POCCUMCKONW TPaXKIaHCKOM HUIESHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH M CAMOOTIPEICIICHUO;

HaJIMYMEe MOTUBAIIMH K 00yUYCHHIO;

[[eJICHANPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE
KITIOYEBBIX IIEGHHOCTEN U UCTOPUUYECKUX TPATUIIMK 0a30BOI HAYKH XUMHH;

TOTOBHOCTh W CIHOCOOHOCTh OOYYaroIIMXCsl PYKOBOACTBOBAThCA B CBOEHU
NEATEIIbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, MPUCYLIMMH I€JIOCTHOM
CUCTEME XUMUYECKOT0 00pa30BaHMUS;

HaJIMYKUE MPABOCO3HAHUS DKOJOTUYECKON KYJIbTYpPhl U CIOCOOHOCTU CTaBUTh
1I€JIA U CTPOUTH KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PE3YyJbTAThl OCBOCHUS IpeaMETa «XHUMHUS» ITOCTUTAIOTCS B
C€AUHCTBE Y4YEOHONW W BOCIHUTATEIbHOM JEATEIHOCTH B COOTBETCTBHH C
T'YMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HujcaJaMu POCCUUCKOTO TPAXKIAHCKOrO OOINEeCTBA, MPUHITHIMH B OOIIECTBE
HOpMAMU W TpaBWJIaMH  TOBEACHHS, CHOCOOCTBYIOIIUMHM  MpoIeccam
CaMOMO3HAHMs, CaMOPa3BUTUA M HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
00 y4Jaromuxcs.

JIMYHOCTHBIE peE3yNbTaThl OCBOCHHS TipeaMeTra «XUMHS»  OTPaXaroT
chOpPMHUPOBAaHHOCTh ONBITA I[TO03HABATEILHOM U TMPAKTUUYECKOW JEATEIbHOCTH
00yJaroIMXxcs MO pealn3aluy IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B
YacTH:

1) rpakaaHCKOro BOCIIMTAHUS:

OCO3HaHMsI O0YYAIOITUMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBOKEHUSA K 3aKOHY U MPABOIOPSIKY;

MPEACTABJIEHUS O COIMAJbHBIX HOPMAax M MpaBUJIAX MEXKIMYHOCTHBIX
OTHOIICHUHN B KOJJICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JAESATEIBHOCTH TP CO31aHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4E€OHBIX M MO3HABATENLHBIX 3a/a4, BHIIOJHEHUU
XUMHUYECKHX IKCTIEPUMEHTOB;

CIOCOOHOCTH TMOHUMAaTh W NPUHUMATh MOTHBBI, HaMEpEHHUs, JIOTUKY U
apryMeHTBhI JPYTUX MPH aHAIU3€ PAa3IMUHbIX BUJIOB yU€OHOH 1€ TeNbHOCTH;

2) IaTPUOTHYECKOIr0 BOCIIUTAHUSA

LIEHHOCTHOI'O OTHOILIECHHUSI K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIHI0
OTE€YECTBEHHON XUMHH;

YBOXEHHUS] K MPOILIECCY TBOPYECTBa B OOJACTH TEOPUHM M MPAKTHYECKOTrO
IIPUMEHEHNUS] XUMHWH, OCO3HAHUS TOrO, YTO JOCTUKEHHS HAYKU E€CThb PE3yJbTaT
JUIMTEIbHBIX ~ HAOMIOAEHHM, KpPONOTJIMBBIX 3KCHEPUMEHTAJIBHBIX  IOMCKOB,
MOCTOSIHHOT'O TPY/Ja Y4EHBIX U IPAKTUKOB,

UHTEpECa U I[103HABATEJbHBIX MOTHBOB B IIOJYYEHHMH M IOCIEAYIOIIEM
aHayM3€e MH(OpPMAIMK O MEPEAOBbIX JOCTUKEHUAX COBPEMEHHOH OTEYECTBEHHOU
XUMUHU;

3) AyXOBHO-HPAaBCTBEHHOI' 0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT 0 IOBEICHUS;

CIIOCOOHOCTHU OLIEHMBAaTh CUTYallMH, CBSI3aHHBIE C XUMUYECKUMU SIBIICHUSIMU,
Y NIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJbHO-HPAaBCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHHWBAaTh CBOE MOBEACHUE M IOCTYNKM CBOMX TOBApHILEH C
NO3UMIMN HPABCTBEHHBIX M IMPABOBBIX HOPM U OCO3HAHUE IIOCIEICTBUH 3TUX
MOCTYTKOB;

4) popmMupoBaHuA KYJbTYPbI 310POBbSI:

MOHUMAaHMS I[EHHOCTeH 370poBOTO M Oe3zomacHOTO o0pasza >KW3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (U3MYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOMtofieHns TpaBuia Oe3omacHoro oOpalleHHus C BellecTBaMu B OBITY,
MTOBCETHEBHOM )KU3HU U B TPYAOBOM AESATEIbHOCTH;

NOHUMAaHHsSI LEHHOCTUM TMPAaBUJI HWHAUBHUIYAJBHOIO M  KOJJIEKTUBHOTO
0€e30MacHOro MOBEJEHUS B CUTyalUsIX, YIPOXKAIOUIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HaHMsI MOCIEACTBUI M HENPUATHS BPEIHBIX MPUBBIYEK (yHOTpeOJieHus
aJIKOr0JIs, HAPKOTHUKOB, KYpEHHUS);

S) Tpy10BOro BOCIUTAHMSA:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B y4eOHO-HMCCIIEI0BATEIbCKON
JeSITEIbHOCTH, OOIIECTBEHHO IOJIE3HOW, TBOPYECKOM MW  APYruX BHJAX
NEATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B pPEUICHWHM NPAaKTHYECKUX 3a7ad
COLMAJIbHOM HANpPaBJIEHHOCTH (B pPaMKax CBOETO KJjlacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YyUEeHHIO TTPOodecCHil pa3IudHoro poja, B TOM
YUCJI€ Ha OCHOBE IPUMEHEHHUS IPEAMETHBIX 3HAHUM 110 XUMUU;

YBAKEHUS K TPYAY, JIOASM TPyJla U pe3ysibTaTaM TPYAOBOM IEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHAMBUYaJbHON  TpPaeKTOPUH
oOpa3oBanus, Oynymield mpodeccuu W peannu3allii COOCTBEHHBIX KHU3HEHHBIX
MJIAHOB € Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XUMHUU, UHTEPECOB U
noTpedHoCTeN 00111eCTBa;

6) 3K0JOrn4eCcKOro BOCIUTAHMSI:

HKOJIOTUYECKHU IIeJIeCOO0Pa3HOr0 OTHONIEHUS K TPUPOJAE, KaK HCTOYHUKY
CYIIECTBOBAHHUS )KU3HU HA 3EMIIE;

MOHUMAaHUS TJIOOAIBHOTO XapakTepa HKOJOTMUECKUX MpoOJieM, BIHUSHUSA
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSHUE MPUPOJHON U COLMATIBHON CPEIbL;

OCO3HAaHHUS HEOOXOIWMOCTH MCIIOJNb30BaHUS JOCTIKEHUW XUMHUU IS
pPELIEHUS BOIIPOCOB PAlMOHAIILHOT O MTPUPOAONOJIb30BAHNS;

AKTUBHOTO HEMPHUATHS JCUCTBUM, IMPUHOCAIIUX BPEI OKPYXKAIOUIEH
MIPUPOAHON cpelie, YMEHUs] MPOTHO3UPOBATh HEOJIArONMPUSTHBIE IKOJOTHYECKHUE
MOCJICICTBUS MPEANTPUHUMAEMBIX IEHCTBUN U MPEAOTBPAIATh UX;

HAJIMYKS PA3BUTOrO 3KOJOTMYECKOTO MBIILICHUS, SKOJIOTHYE€CKON KYIbTYPHI,
ombITa NEeATeIbHOCTH AKOJIOTUYECKOM HaIpaBJIEHHOCTH, YMEHHUS
PYKOBOJACTBOBAThCSI MMH B ITO3HABATEIBbHOM, KOMMYHUKATUBHOW W COLIMAIIBHOU
MpaKkTUKE, CIOCOOHOCTM M YMEHHS aKTHBHO IMPOTUBOCTOSATH HACOJIOTUH
xemo(hoouu;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUA:

chOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHUKH;

NMOHUMAaHUs Clenu(UKH XUMHH KaKk HayKd, OCO3HaHUsA e€ poiu B
GbOopMHUPOBAaHUU PAIIMOHATHFHOTO HAYYHOI'0 MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
MpeCcTaBiIeHUs 00 OKpY’KaloIleM MHUpPE KaK O €IUHCTBE MPUPOJABI U YEIOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHUH Mpo0JIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOeXXIEHHOCTH B  OCOOOM 3HAYUMOCTH XHMHUHU IS COBPEMEHHOM
OUBUJIM3AIMA: B €€ TYMAHUCTUYECKOW HAIMPABJICHHOCTM W BAXHOW POJIHA B
CO37IaHUU HOBOM 0a3bl MaTepUaTbHON KYJIBTYpPHI, PEIICHUHU TJI00ATbHBIX MPoOJIeM
YCTOMYUBOIO Pa3BUTHUS YEIOBEUECTBA — ChIPHEBOM, IHEPreTUUECKOU, MUILEBON U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, OOCCTICUCHUH YCIOBUU
YCHENTHOTO TpyAa M DKOJOTUYECKH KOMGMOPTHOW JKM3HU KaXKIOTO YJIeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM TpPaMOTHOCTH: [OHUMAaHUS CYIIHOCTH METOJ0B
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOIb30BaTh



MoJiyuaeMble 3HAHMS JIJIsl aHAIM3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIEro MUpa U
MPOUCXOIALINX B HEM U3MEHEHUMN, YMEHUs JieJaTh 000CHOBAaHHBIE 3aKJIIOUCHHS Ha
OCHOBE HayyHbIX (D)aKTOB U HMEIOUIMXCA JaHHBIX C UEIbI0 TMOJy4YeHUs
JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CAaMOCTOSITENbHO HCIOJb30BATh XWMHUYECKHE 3HAaHUS IS
pelieHus mpo0JieM B peanbHbIX )KM3HEHHBIX CUTYaIUX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIBCKON IEATENbHOCTH;

TOTOBHOCTM ¥  CIOCOOHOCTM K  HENpephIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTHMBHOMY IIOJYyYEHHIO HOBBIX 3HAHUM IO XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSM TpyJAa B pa3iudHbIX chepax npodeccuoHanbHOU
NEATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeameTHbie pe3yiabTaThl OCBOCHHUSI y4eOHOro mpenMera «XUMUs» Ha
YPOBHE CpeHero ooduiero o0pa3oBaHus BKIOYAIOT:

3HaYUMble i1 (QOpMUpOBaHUS  MHUPOBO33PEHUS oOydJarommxcs
MEXIUCIUILUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIICHAYYHBIEC TOHATHS, OTpa)KaroIue
[EJIOCTHOCTh HAy4YHOW KapTUHBI MHpa M cOenu@uKky METOJ0B IO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPTHUs, SBJICHUE,
MpoIIeCcC, CUCTEMa, HAy4YHbIA (paKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIEA0BaHUE, HAOIIOIeHHE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHUe);

YHUBEpCaJIbHble yueOHbIEe JNEWCTBUS (IMO3HABATENbHbIE, KOMMYHHUKATHBHBIE,

PEryJISTUBHBIE), o0ecrieurBaroIINe dbopmupoBaHue (G yHKIMOHATBHOM
TPaMOTHOCTHU U COIIUATIbHOW KOMIETEHIINN 00yUYarOImnXCs;
CIIOCOOHOCTH 00 yJaromuxcs MCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHYECKHE 3HAHUS W yYHHBEpCAJbHBIE Y4COHBIC
JCUCTBHS B TTO3HABATEIBHOW U COLMAIBHON MPAKTUKE.

MeranpenmMeTHpie Pe3yiabTaTbl OTPAXAKT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMH  TMO3HABATEIbHBIMH, KOMMYHHMKATUBHBIMH W  PETYJISTUBHBIMU
JICUCTBUSIMU.

OBiaaneHnue YHUBEPCAIbHbIMH Y4eOHBIMH NO3HABaTEJbHBIMH
JHeHCTBUSAMMU:

1) 0a3oBble JJOoruYecKue AeiicTBUS:

CaMOCTOSITEIFHO  (OPMYIHUpPOBATh HM  aKTyallM3UPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONpPENEIATh UENN JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU UX
JOCTHXKEHHS, COOTHOCUTH PE3YJIBTATHI IEATEIBHOCTH C IIOCTABIEHHBIMU LIEJSIMU;

HCIOJb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIICIIATh XAPAKTEPHbIC MPU3HAKU TMOHATUW W YCTAaHABJIMBATh UX B3aUMOCBS3b,



WCIO0JIb30BaTh COOTBETCTBYIONINE MOHATUS 11 OOBSICHEHUS OTACIbHBIX (aKTOB H
SIBJICHUH;

BLIOMpATh OCHOBAHMS W KPUTEPUHM [Jisi KjIacCU(UKAIUU BEIIECTB U
XUMUYECKUX PEAKIINY;

YCTaHAaBIUBATh MPUYUHHO-CICACTBEHHBIE CBS3M MEXKAY H3y4aeMbIMHU
SBJICHUSIMU,

CTPOUTH JIOTUUECKHE pacCykAeHUs (MHAYKTUBHbIC, AEAYKTHUBHBIC, IO
aHAJIOTMH), BBIABISATh 3aKOHOMEPHOCTH W TPOTHUBOPEUYUS B paccMaTpPUBAEMBbIX
SBJICHUSX, (POPMYIHUPOBATH BHIBOJBI U 3aKIIOUCHUS;

MPUMEHSATh B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEINU, TPEOOPA30BHIBATH MOJICIBHBIC MPEICTABICHUS — XUMHUUECKUN
3HaK (CMMBOJI) »JJIEMEHTa, XuMUuyeckas (opMyrna, ypaBHEHHUE XUMUYECKOU
peakuuy — TPU PELICHUH YYEOHBIX MO3HABATENbHBIX WU MPAKTUUYECKUX 3ajlad,
MIPUMEHATHh HA3BAHHBIE MOJEJIbHBIEC PEACTABICHUS ISl BBISIBICHUS XapPaKTEPHBIX
MPU3HAKOB N3y4aeMbIX BEUIECTB U XUMHUUYECKUX PEAKIIHM.

2) 0a30BbIe MCCIEN0BaATEIbCKUE 1€ CTBUS:

BJIAJETh OCHOBAMHU METOJOB HAyYHOTO IMO3HAHUS BEIIECTB M XUMHYECKHX
peaKuui;

bopMyITUPOBATH 1IEJIU U 33]]a4U UCCIIEA0BAHUS, HCIIOJIb30BATh IOCTABICHHBIC
U CaMOCTOSTEIbHO CGHOPMYIUPOBAHHBIE BOMPOCHI B KAauyeCTBE WHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJIs1 (DOPMUPOBAHUS TUIIOTE3BI 1O MPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYK/ICHUN;

BJIAJETh HABBIKAMU CaMOCTOSTEIBHOIO IUJIAHUPOBAHUS W IPOBEACHUS
YUYEHHUYECKHUX KCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUs HAOI0OIaTh 33 XOAOM
mporecca, CaMOCTOSTENIFHO IPOTHO3MPOBATh €ro pe3yibTar, (opMyIupoBaTh
0000IIEHHST U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTaTOB MCCIICAOBAHMUS,
COCTaBIISATh 0OOCHOBAHHBII OTYET O POJIETAaHHON paboTe;

npuoOpeTarh ONBIT YYEHHYECKOM MCCIEAOBATEIbCKOW H  MPOCKTHOMN
JESTeTbHOCTH, TMPOSBIATH CIHOCOOHOCTH W TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MOMCKY METOJOB PELICHUS MNPAKTUYECKUX 3a7ad, MNPUMEHEHUIO pPa3IMYHbIX
METOJIOB MMO3HAHUS.

3) padora ¢ undgopmanmei:

OPUEHTHPOBATHCS B Pa3JIUYHBIX HMCTOYHHUKAX HHPoOpManuu (HaAy4yHO-
MOMyJISIpHAsl JUTEpaTypa XUMHUYECKOrO COJEep)KaHUs, CIPaBOYHBIE IOCOOUS,
pecypcbl MHTEpHETA), aHAIM3UPOBaTh WH(OPMAIMIO Pa3IMYHBIX BUAOB U (hopMm
MpeACTaBIICHUS], KPUTHUYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYNBOCTb;



dbopMynHpoBaTh 3aMpoOCkl U MPUMEHSTh Pa3IUYHbIE METObI MPH MOUCKE U
orbope wuHpOpMaUWK, HEOOXOJMMOM [Jsi BBINOJIHEHHS Y4eOHBIX 3ajad
ONPEIEIEHHOr 0 TUIIA;

OpuoOpeTaTh ONBIT HCIOJIb30BaHUSA HMH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMalbHYHO  (opMy  MpelCTaBICHUS
uH(popManuu (CXeMbl, rpaQuKy, JUarpaMmbl, TaOJIULbI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAY4YHBIM $3BIK B KauecTBE CpelcTBa Npu padbore ¢
XUMHUYECKOW HHpOpManuen: TMPUMEHSTh MEXIpeaMeTHble (duznyeckue W
MaTeMaTU4YECKME) 3HAKU U CUMBOJIbI, (POpMYIibl, aO0OpeBUATYPbl, HOMEHKJIATYPY;

UCIOJIb30BaTh M NpPeo0pa3oBbIBaTh 3HAKOBO-CUMBOJHMYECKHE CpEACTBa
HarJSIATHOCTH.

OBJageHne yHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMHU 1€HCTBUSIMU:

3a71aBaTh BOIIPOCHI MO CYIIECTBY OOCYX AaeMOW TEMbI B XO/€ Auaiora u/miu
JUCKYCCUM,  BBICKAa3blBaTh  HJ€U, (QOPMYIHpPOBAaTH CBOM  IPEIJIOKECHHS
OTHOCUTEJILHO BBINIOJIHEHU S IPEAJIOKEHHON 3a/1a4H;

BBICTYIIATh C NPE3EHTAUHUEN pPE3YyJbTaTOB MO3HABATEIBHOM JEATEIbHOCTH,
MTOJIy4YEHHBIX CAMOCTOSTEIBHO UJIK COBMECTHO CO CBEPCTHUKAMU IIPU BBINOJHEHUHU
XUMHUYECKOTO SKCIEPUMEHTa, MPAKTUYECKON pabOThl MO MCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, peaqu3alii y4eOHOro MpoeKTa U (popMyIupoBaTh BBIBOJIBI
[0 pe3yJibTaraM MNPOBEJAEHHBIX HCCIECIOBAHUN MYTEM COTJIACOBAHUS ITO3WIAU B
X0J1€ OOCYXKJCHHS 1 OOMEHAa MHEHUSMH.

OBJ1aieHHe YHUBEPCAJbHBIMHU PEeryJIsiTUBHBIMH 1eHCTBUAMMU:

CaMOCTOSITEIbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOK I1O3HABATEIbHYIO
NEeATENIbHOCTh, Olpenessisi €€ Ueld M 3aJadyd, KOHTPOJMPOBATh W MO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH IMpEiaraéMblil aJIrOpUTM JAEUCTBUU TIpH
BBIMOJIHEHUM YYEOHBIX M MCCIENO0BAaTEIbCKUX 3a/ad, BbIOMpaTh Haubonee
3G (dEeKTUBHBIN crMoco0 UX pemieHus ¢ y4€TOM MOJyYEeHHUS HOBBIX 3HAHUHM O
BEILIECTBAX U XUMHUYECKUX PEAKIIUAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH ACATEILHOCTA HAa OCHOBE CaMOaHaJM3a
Y CaMOOLICHKH.

IHPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

[IpenMeTHBIE pe3ysbTaTbl OCBOEHUS Kypca «OpraHuueckass XHUMUS»
OTPaXKaKOT:

chOPMHUPOBAHHOCTh  MPEACTABICHUH O XUMHYECKOW  COCTaBIISAIOIICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHPA, POJIM XAMHUM B T[IO3HAHUU SIBJICHUU



Opuposbl, B  (QOPMHUPOBAHWUU MBIIUIGHUS ©  KYJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYECKUX 3a1a4
U DKOJOTUYECKH O0OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKUX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIaralome TMOHATUS (XUMUYECKUN SJIEMEHT, aToM, »JJIEKTPOHHAs
000JI04Ka aTomMa, MOJIEKYJla, BaJICHTHOCTb, SJIEKTPOOTPHUIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHas Qopmyna (pa3BépHyTas U COKpaIIEHHAs), MOJb, MOJSIpHAS
Macca, MOJSIpHBIM 00BEM, YIVIEpOIAHBIM CKeleT, (yHKIMOHAIbHAS TpyMIa,
pagvKan, U30MEPUsl, U30MEPBI, TOMOJOTUYECKHAN PsiZl, TOMOJOTH, YIJIEBOIOPOIBI,
KUCJIOPOJ M a30TCOIAEp)KAIIUE COCOUHEHUS, MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUsI CTPOCHHUS
oprannveckux BemniectB A. M. byTtnepoBa, 3aK0OH COXpaHEHHs] MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SA3bIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS,
Jexaluye B OCHOBE IMOHUMAHUS IPUYUHHOCTA M CUCTEMHOCTH XHUMHUYECKHUX
ABJICHUM, (DAKTOJIOTMUECKHE CBEICHHS O CBOWCTBAX, COCTaBe, MOJY4YEHHH U
0€30MacHOM UCHOJIb30BAaHUU BAXHEHIINX OPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA;

chOpMUPOBAHHOCTh YMEHUW BBISBIISTh XapaKTEPHBbIC MPU3HAKU TIOHSITHUH,
YCTaHABJIMBATh UX B3aMMOCBA3b, UCIIOJIB30BAaTh COOTBETCTBYIOLIUE MOHATUSA IPHU
ONMCAHUU COCTABA, CTPOEHHUS U IIPEBPALICHUN OPraHUYECKUX COCTUHECHUN;

chOpMUPOBAHHOCTh YMEHUN HCIOJIb30BaTh XMUMHUYECKYIO CHUMBOJMKY JJIS
COCTaBJICHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAaIIEHHOI)
dbopMysl OpraHMYECKMX BEIIECTB W YPaBHEHUH XUMHUUYECKHX pPEaKIHil,
M3rOTABJIMBATh MOJEIHM MOJIEKYJ OPraHMYECKUX BEIIECTB AJIS WUIFOCTPALHUHU HX
XUMHUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS,

chOpMUPOBAHHOCT, YMEHHH YCTaHABIMBATH NMPUHAAICKHOCTh H3yYCHHBIX
OpPraHMYECKUX BEIIECTB [0 HMX COCTABY M CTPOEHUIO K ONPEACIEHHOMY
KJlaccy/rpynne CoeAMHEHUH (yrieBoAOpOIbl, KHCIOPOJ M a30TCOAepKallue
COCMHEHMS, BBICOKOMOJIEKYJISIDHBIE COCAMHEHUS), JaBaTb WM Ha3BaHWS [0
cuctematnueckoil HomeHknatype (IUPAC), a takke mpuBOAUTH TPUBHAIbHBIC
Ha3BaHUS OTMEJIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOMUJICH, AalleTUJIEH,
ATUJIEHTJIUKOIb, TIAUIEPUH, (heHOJ, (opManbAerujl, alueTalbleru]l, MypaBbUHAsS
KHUCJIOTa, YKCYCHAsl KMCIJIOTA, OJICMHOBAs KMCJI0TA, CTEApUHOBAsL KUCIIOTA, TIIFOKO34,
bpyKTO3a, Kpaxmall, IeJUII0J103a, TIUIUH);

chOPMUPOBAHHOCT, YMEHHUSI OINPENENATh BHUABI XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCTUHEHUX (OJUHAPHBIE U KPATHHIE);



chOPMUPOBAHHOCThL YMEHHSI TPUMEHSITH TOJOXEHUS TEOPUU CTPOCHUS
opranudeckux pemectB A. M. bytiepoBa mist 00bsiCHEHUST 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHUSI MaCChl BEIIECTB;

chOpMUPOBAHHOCT, ~ YMEHHMM  XapakTepU3oBaTh  COCTaB,  CTPOEHUE,
dbu3nueckne MU XMMHYECKHE CBOMCTBA TUIHMYHBIX MPEACTaBUTENICH pa3IUUHbBIX
KJIACCOB OPraHMYECKUX BellecTB (METaH, 3TaH, JTHJICH, MPOMWJICH, AalleTUJICH,
Oyramuen-1,3, MmermiOyraguen-1,3, OeH30JI, METaHOJ, ATAHOJ, STUJICHTJIHKOJb,
rIMiepuH, (GeHos1, aneranbleruj, MypaBbUHAs W YKCYCHasl KHCJIOTHI, TIJIFOKO3a,
Kpaxmal, [eJUTI0JI03a, aMUHOYKCYCHAsI KUCIIOTa), WIUTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXKJY HUMU YpPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHYECKHX PEaKIUi ¢
UCIIO0JIb30BaHUEM CTPYKTYPHBIX (hopMYyT;

chOpMUPOBAHHOCTh YMEHUSI XapaKTepHU30BaTh UCTOYHUKH YTIEBOJAOPOIHOTO
Coipbst (HepTb, MNPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX TMEepepadoTKu W
MPaKTUYECKOE MPUMEHEHHE MPOJYKTOB MepepadOTKH;

cOPMUPOBAHHOCTh YMEHUW NPOBOAUTH BBIUMCICHUS MO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BELIECTBA WM MPOAYKTA
peaklMy MO HW3BECTHBIM Macce, O0BEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WJIH MPOJAYKTOB PEAKIIUN);

chOpMUPOBAHHOCT, YMEHUW BJIQJIETh CHCTEMOW 3HAHUH 00 OCHOBHBIX
MeTOo[aX Hay4YHOTO MO3HaHUS, UCMOIb3YEMbIX B XUMUU MPU U3YYCHUU BEILIECTB U
XUMUYECKUX SBICHUN (HaOI0IECHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHNE),
UCIIOJIb30BaTh CUCTEMHbIE XWMHUYECKHME 3HAHUA [UIA MPUHATUS pEIIeHUN B
KOHKPETHBIX KHU3HEHHBIX CHUTYyallUsiX, CBA3AHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUH COOJIOAATh MPaBHJIA TTOJIH30BAHUS XUMUYIECKON
mocy/iol W JabopaTOpHbIM OO0OpYyJOBaHHEM, a Tak)Xe MpaBuja OOpalieHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBHITIOJIHEHUIO J1a0OpaTOPHBIX
XUMUYECKHUX OIBITOB,;

chOpMUPOBAHHOCTh YMEHHI TIJAHUPOBATH U BBITIOJHITH XUMHUYECKUU
AKCTIEPUMEHT (TMIPEBPAIIECHUSI OPTAHUUECKUX BEIIECTB IIPU HArPeBaHUU, MTOTyUCHUE
STUJIEHA W HW3YyYEHHE €ro CBONCTB, KAaueCTBEHHBIE PEaKIIUU OPraHUYEeCKUX
BEILIECTB, JIEHAaTypalus OEIKOB MpU HAarpeBaHHWM, LBETHHIE PEaKIUHU OEIKOB) B
COOTBETCTBUU C TMpaBUJIAMU TEXHUKH O€30MacHOCTH TIpuU OOpallleHUH C
BEIIECTBAMU U JIAOOPATOPHBIM O00OpPYAOBAaHUEM, TMPEICTABIATh PE3YIbTAThHI
XUMUYECKOr0 HKCIEpPUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GOpPMYyJIUPOBATHh BHIBOJBI HA OCHOBE dTUX PE3YJILTATOB;

chOpPMUPOBAHHOCT, YMEHHI KPUTHYECKA AaHaIM3UPOBATh XUMHUYECKYIO
uH(opMalnio, MOJIy4yaeMyl0 U3 Pa3HbIX HCTOYHUKOB (CpeicTBa MAacCOBOM
uHdopmanuu, aTEpHET U APYTUX);



chOpMUPOBAHHOCT, ~ YMEHHUUM  coONomaTh  TpaBuUjia  AKOJIOTHYECKU
1[eJ1eCO00pa3HOr0 TOBEACHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IEJSAX
COXpaHEHHUSI CBOETO 370POBbSl U OKPYXKAIOIIEH TPUPOTHON Cpebl, OCO3HABATH
OMACHOCTh BO3JCUCTBUS HA KUBbIC OPraHU3Mbl OMPEENEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMAsi cMmbicia Tokazatens [IJIK, mosicHATh Ha mpumepax CrIocoObI
YMEHBIIIEHUS] W TPEAOTBPAIICHUS WX BPEAHOTO BO3JEHCTBUS Ha OpTraHU3M
YeJI0BEKa,;

JUIsT 00YyYaroIIMXCs ¢ OrpaHUYCHHBIMU BO3MOXXHOCTSIMH 3JI0POBBSI: YMEHHUE
MPUMEHATh 3HAaHHWS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHUS BEIIECTB U
XUMUYECKHUX SIBJICHUN;

JUISL  CIETBIX M CIa0OBUIAIIMX OOYYaIOIMUXCA: YMEHHE HCIOJIb30BaTh
peabepHO-TOUCUHYIO cucTeMy oOo3HadueHui JI. bpaitns mis 3anmucu XUMHYECKUX

dbopmyi.
11 KIIACC

[IpeameTHbIe pe3ynabTaThl OCBOCHUS Kypca «OOmas W HeopraHudeckas
XUMHUSD OTPAKAIOT:

chOPMUPOBAHHOCTh  MPEACTABICHUN: O XUMHYECKOW COCTaBJISIOINICH
€CTECTBEHHO-HAYYHOW KapTHUHBl MHpPA, POJIM XUMHHU B TIO3HAHUM SIBJICHHUMN
Opupoabl, B (QOPMHUPOBAHWUU MBIIUIEHUS ©  KYJIbTYpbl JIMYHOCTH, €&
(GYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOUMOM JIJIsl PEIICHUS MPAKTUYECKUX 3a71au
1 DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPHUPOIHOMU
cpene;

BIIQJICHUE  CHUCTEMOM  XHMHUYECKUX  3HAHHWM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloNMe MOHATHS (XMMHYECKHI JJIEMEHT, aToM, H30TOI, S-, pP-, d-
ANIEKTPOHHBIE OPOUTANIM aTOMOB, HOH, MOJIEKYyJia, MOJb, MOJISIPDHBIA OOBEM,
BAJIEHTHOCTh, JJIEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHUS, XUMUYECKasd CBA3b
(KoBaJIeHTHAsI, MOHHAsI, METAJUTMYECKasi, BOJOPOAHAS ), KpUCTAJUTMUECKas PeléTKa,
TUIIBI ~ XMMHWUYECKHUX  pPEaKlIHWH, PacCTBOpP, DJIEKTPOJUTHI, HEIJIEKTPOJUTHI,
BJICKTPOJIMTHYECKAS JUCCOLMAIMS, OKHUCIHUTENb, BOCCTAHOBUTEIL, CKOPOCTH
XUMUYECKOW pEaKIui, XHUMHUYECKOE pPaBHOBECHE), TEOPHUHU M 3aKOHBI (TEOopHs
BIICKTPOJMTUYECKON aucconnanuu, nepuoandyeckur 3akoH J[. M. Menneneesa,
3aKOH COXPAaHEHUs MAaCChl BEIIECTB, 3aKOH COXPAHECHHUS W NMPEBPALICHUS SHEPIUU
MpU XUMHUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUU SA3BIK XHUMHHU,
MHUPOBO33PCHYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHUM, (DAKTOJOTHYECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U O€30MTaCHOM HCIIOJIh30BaHUU BaKHEUITUX HEOPTraHUYECKUX
BEILIECTB B OBITY U MPAKTUUECKOM JeSATETLHOCTH YEIOBEKA,



chOpMUPOBAHHOCTh YMEHUN BBIABJIATh XapaKTEpPHbIC MPU3HAKH TOHSITHH,
yCTaHaBIMBAaTh MX B3aUMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIUE MOHATHUS TPHU
ONMMCAaHUHU HEOPTaHWYECKUX BEUIECTB U UX MPEBpAlllCHUN;

chOpMUPOBAHHOCTh, YMEHUN HCIOJIb30BaTh XMUMHUYECKYIO CHMBOJMKY JJIS
coctaBieHus (OpPMYJNT BEIIECTB U  ypaBHEHUM  XUMHUUYECKHX  pEaKIuil,
cucrematuueckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTACIBHBIX
HEOPraHMYECKUX BEUIECTB (yrapHblid Ta3, YIJIEKHCIBIM Ta3, aMMHak, raméHas
W3BECTh, HETAIIEHAS U3BECTh, TUTHEBAS CO/1A, TUPUT U JIPYTHUE);

chOpMUPOBAHHOCTh YMEHUH OIpPEEsITh BAJEHTHOCTh U CTEIICHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEAWHEHMSX PA3TUYHOIO COCTaBa, BHUJ XUMHUYECKOMU
CBsI3U (KOBAJICHTHAsl, MOHHAsI, METAJUIMYECKasl, BOAOPOAHAsI) B COCAMHEHUSIX, TU
KPUCTAJUIMYECKON PEMmIETKH KOHKPETHOTO BeEIecTBa (aTOMHAas, MOJEKYJsIpHasd,
HMOHHAs, METAJIJINYECcKas ), XapaKTep Cpe/ibl B BOJHBIX PACTBOpaX HEOPraHUYECKUX
COCIMHCHUM;

c(hOpMHUPOBAaHHOCTH YMEHU U yCTaHaABJIMBAaTh MPUHAJJIC)KHOCTD
HEOPraHWYECKMX BEIIECTB MO HMX COCTaBy K ONpeAcIEHHOMY KiaccCy/Tpymime
COCIMHEHMH (MPOCTHIE BEIIECTBA — METAJJIbBI U HEMETaJUIbl, OKCHUJIbl, OCHOBAHMUS,
KHCJIOTHI, aM(OTEepHBIE THIAPOKCHJIBI, COJH);

chOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MIEPHUOIUUECKOTO 3akoHa /I.
N. MenaeneeBa u AEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOIIYIO, O0BICHUTEIBHYIO
Y MIPOTHOCTHYECKYIO (PYHKIINH;

chOpPMHUPOBAaHHOCTh YMEHHH XapakTEpHU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XHMHYECKUX 73JeMeHTOB 1—4 mnepuonoB Ilepmogmyeckoit cuCTEMBI
XuMHUeckuX sjemMeHToB J[. WM. MenpaeneeBa, HCIOJB3ys MHOHATHS «s-, P-, d-
AJIEKTPOHHBIE opOuTammy, «QHEPreTUYECKUE YPOBHW, O0OBSACHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHUYECKUX DJIEMEHTOB U UX COCAUHECHUM
1o nepuojam u rpynmam llepuoaudaeckon cucteMbl XUMHUYECKUX d1eMeHTOB 1. M.
Meneneena;

chOpMUPOBAHHOCT, YMEHUW  XapakTepu3oBaTh  (OMHUCHIBATH)  OOIIHE
XUMUYECKUE CBOMCTBA HEOPraHMYECKUX  BEHIECTB  PA3IUYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHME T'€HETUYECKOW CBSI3M MEXKAY HEOPTaHUYECKUMU
BEIIECTBAMU C OMOIIbIO0 YPABHEHU I COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIMI;

chOpPMHUPOBAHHOCTh yYMEHHUs KJIacCCH(PHUIIMPOBATh XUMHYECKHUE PEaKIIUHU IO
pa3IMYHBIM TpU3HAKaM (YUCIYy M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuu, U3MEHEHUIO CTENEHEW OKHCICHUSI DJIEMEHTOB, OOpaTUMOCTHU
pEeaKIuu, Y4aCTUIO KaTallnu3aTopa);

chOpMUPOBAHHOCT, YMEHUU COCTABIIATh YpPAaBHEHUSI PEaKUUil pa3IMUHBIX
TUIIOB, MOJIHBIE U COKPAIIEHHBIC YPAaBHEHHS PEaKIIuii HOHHOTO OOMEHa, YIUThIBas
YCJIOBUS, IPU KOTOPBIX 3TH PEAKIIUU UAYT A0 KOHIIA;



c(OpMHUPOBAHHOCTh YMEHUN MPOBOJIUTH PEAKIMH, TOATBEPXKIAIOIINE
KayeCTBEHHBI COCTAaB pAa3JMYHbIX HEOPraHMYECKUX BEIIEeCTB, PACIO3HABAThH
OTBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEIIECTB;

C(OPMHUPOBAHHOCTb ~YMEHUH  PACKpbIBaThb CYIIHOCTb  OKHUCIUTENIbHO-
BOCCTAHOBHUTENIBHBIX PEAKIUA MOCPEJACTBOM COCTABJICHUS 3JIEKTPOHHOrO OajaHca
ITUX PEaKLUU;

chOpMUPOBAHHOCTh YMEHHUI OOBSICHATHh 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKkiuy OT Pa3IMYHBIX (PAKTOPOB; XapaKkTep CMEIIEHHUs] XUMUYECKOI'0 paBHOBECHS
B 3aBHCUMOCTH OT BHeuIHero Bo3nercraus (npunuun Jle [larense);

C(OPMHUPOBAHHOCTb YMEHHH XapaKTepU30BaTh XUMHUYECKHUE MPOLECCHI,
JeXkKallue B OCHOBE MPOMBIILICHHOTO TMOJYYEHUSI CEPHOU KUCIOTHI, aMMHUaKa, a
Takke CHOPMUPOBAHHOCTb NPEACTABICHUNU OO0 OOIIMX HAy4yHBIX MPUHIMMNAX U
HKOJIOTUYECKUX MPOoOIeMax XUMUYECKOTO MPOU3BOCTBA;

chOpMUPOBAHHOCT, YMEHHM MNPOBOAUTH BBIYUCICHUS C MCIOJIb30BAHUEM
MOHATUSA «MaccoBasi J0Jisl BEUIECTBA B PACTBOPE», 0OBEMHBIX OTHOIIEHUN Ta30OB
MPU XUMUYECKHX PEAKLHIX, MAacChl BEIIECTBA UM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce MM O0BEMY OMHOTO U3 yYACTBYIOUIUX B PEAKIUU
BEIIECTB, TEMJI0BOro 3(P¢eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MACChI
BEILIECTB, MPEBPAILICHUS U COXPAaHECHUS YHEPTHH;

chOpMUPOBAHHOCTh YMEHUHN COOJIIOIATh MPaBUiia MOJb30BAHUS XUMUYECKOU
nocy/iol M JabopaTOpHbIM OOOpYIOBaHUEM, a TakXe MpaBuja OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLUHUSIMHU IO BBIMOJHEHUIO J1a0OpaTOPHBIX
XUMUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUW IJIAHUPOBATh U BBIMOJIHATH XUMUYECKUN
AKCIIEPUMEHT (pa3nokeHue MepOoKCHaa BOAOPOJA B MPUCYTCTBUU KaTalu3aTropa,
OIIpE/ICIICHNE CpeAbl PACTBOPOB BEIIECTB C IIOMOIIbIO YHUBEPCAIbHOTO
WHJUKATOpa, BIHUSHUE Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUECKOW PEaKIIvH,
peakiuu MOHHOrO0 OOMeHa, KaueCTBEHHBbIE peakluuu Ha cyibdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTMOH aMMOHHUSI, PEIICHHE IKCIEPUMEHTAIbHBIX 3a/lay M0
teMam «Metamne» U «Hemeramnel») B COOTBETCTBUM C MpaBWJIAMHU TEXHUKU
0€e30MacHOCTU IpHU OOPAIEHUH C BEIIeCTBAaMH U JaOOpaTOPHBIM 00OpPYAOBaHHUEM,
NpEeACTaBIsATh Pe3ybTaThl XUMHUECKOTO »HKCHepuMeHTa B (opme 3amucu
YpaBHEHUM COOTBETCTBYIOIIUX PEAKIUNA U (HOPMYJIHPOBATH BHIBOJALI Ha OCHOBE
ATUX PEe3yJIbTATOB;

chOPMUPOBAHHOCT, YMEHHH KPUTHYECKH AaHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMAaILMIO, TMOJIy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpeACTBa MacCOBOM
KOMMYHHKaluu, HTEepHET U Apyrux);



chOpMUPOBAHHOCT, ~ YMEHHUUM  coONomaTh  TpaBuUjia  AKOJIOTHYECKU
1[eJIeCO00pa3HOr0 TOBEAEHUS B OBITY M TPYJAOBOM JACSATEILHOCTH B LEISX
COXPAaHEHUsI CBOETO 370POBbI U OKPYXKAIOLIEH NPUPONHOM Cpelbl, OCO3HABATh
OMAaCHOCTh BO3AECHCTBUSA Ha )KMBbIC OPTaHU3MBbI OMPEAEIEHHBIX BEIIECTB, TOHUMAS
cmbpicn mokazarens [IJIK, mosicHATe Ha mnpuMepax crnocoObl YMEHBIICHUS H
MPEAOTBPAILICHUS UX BPEAHOTO BO3JICMCTBHS HA OPraHMU3M YEJIOBEKA;

JUIsT 00YyYaroIIMXCs ¢ OrpaHUYCHHBIMU BO3MOXXHOCTSIMH 3JI0POBBSI: YMEHHUE
MPUMEHATh 3HAaHMWS OO0 OCHOBHBIX JIOCTYIHBIX METOJIaX ITO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHUI;

JUIA  ClenblX M CciaabOoBUIALIMX OOYYaroOLIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-ToUeuHYI0 cucteMy obo3HadeHudt JI. Bpaitns nis 3anucu XUMUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoauyecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne n/nn Konrtpoubusie | IlpakTnueckue
NPOrpaMmblI Bcero o0pa3oBare/ibHbIE
padoThI padoThI pecypenr
Paszgeu 1. Teopernyeckne 0CHOBBI OPraHM4eCKON XUMHUM
[Ipenmet oprannueckor xumMuu. Teopus
11 CTPOCHHUSI OPTaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Wroro mo pazmeny 3
Pasnen 2. YrieBogopoasbl
2.1 [IpenenvHbIe yrIeBOAOPOIbl — aJIKaHbI 2
59 HemnpenenbHbie yrieBo10poabl: alKeHbI, 6 1
QJTKAJIMCHBI, ATKIMHBI
2.3 ApomMaTHYeCKUE YIIIEBOJOPOIbI 2
54 [IpupoaHpie UCTOYHUKHU YTIEBOJIOPOIOB U 3 1
ux nepepadoTka
Wroro no pazueny 13
Paszgen 3. Kuciopoacoaepaxamme opraHudecKkue coeiMHeHus
3.1 Cruptel. @eHon 3
3.2 Anbaeruabl. KapOoHOBBIE KUCTOTHI. - 1
Cnoxnbie dpupbI
3.3 YrneBoasl 3 2




Hroro no pasgeny

13

Paznen 4. Azorcoaep:kamue opraHndecKue coeMHeHu st

4.1 AMMHBI. AMUHOKHUCIIOTHL. benku 3
Hroro no pazaeny 3
Paszgeu S. BoicokOMOJIeKY/ISIPHbIE COEIMHEHUA

51 [Tnactmaccel. Kayayku. BoiokHa 2
Uroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KVIACC

KosuuecTBo yacos JIeKTPOHHbIE
HaumeHnoBanue pa3aeaoB H TEM (uudposbie)
Ne /i P Kontpoabnsie | IlpakTuyeckue p
NMporpaMmbI Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Paszges 1. Teopernyeckue 0CHOBbI XUMHH
Crtpoenne aroMoB. [lepuoanueckuii 3aK0H
1.1 u [lepuoaunueckas cucteMa XUMHUYECKUX 3
anemenToB /. 1. Menpeneera
12 Crpoenue BemecTBa. MHOTOOOpasue 4
' BEILIECTB
1.3 XUMHUYECKUE PEAKITHH 6 1 1
Wroro no pazneny 13
Paspnen 2. Heopranuyeckas xumust
2.1 MeTtamisl 6 1
2.2 Hewmeramnsl 9 1
53 CBs13b HEOPTAHMYECKUX M OPTaHUIECKUX 5
' BEIIICCTB
Wroro no pazneny 17
Pasznen 3. XumMud u ;Ku3Hb
3.1 XUMUA U KA3Hb 4
Hroro no pazneny 4
OBILEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUVIACC
KosauvecTBo yacon DJIeKTPOHHbIE
Ne Hara nudgposbie
n/n Tema ypoxa Bcero Konrpoapueie | - Mpaxruteckue u3ydyeHusi | obOpa3oBaTejbHbIE
padoThI padoThI pecypesr
1 [IpenMer opraHnyeckor Xumum, €€ 1
BO3HHUKHOBEHUE, Pa3BUTUE U 3HAUCHUE
Teopusi cTpoeHHst OpraHU4YEeCKUX
2 coequnennit A. M. bytieposa, e€ 1
OCHOBHBIE TOJIOKECHUS
[IpeacraBnenue o KiaccupUKaun
3 opraHnyeckux BemiectB. Homenkmnarypa 1
(cucTemaruyeckasi) ¥ TpUBHAIILHBIC
HA3BaHUS OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTHYECKUH PSJL
5 Meran u 3TaH — npocTenme 1
IIPE/ICTAaBUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1
7 OTUJEH U NPOINUIEH — MPOCTENIINe 1
MIPEICTaBUTENH aJIKEHOB
g [IpaxTrueckas padota Ne 1. «[Tomyuenue 1 1
STUJIEHA U U3YYEHHUE €r0 CBOMCTB)
Anxanuensl. byraguen-1,3 u
9 MeTmnoyTtaauen-1,3. [lomydenue 1

CUHTCTUYCCKOT'O KaydyKa U PE3UHLBL




AJIKMHBIL: COCTaB U 0OCOOEHHOCTH CTPOSHWUS,

10 TOMOJIOTHYECKHMN psifl. ALETHIEH —
MPOCTEUILINI PEACTABUTENb ATKMHOB

11 Beruucnenus 1o ypaBHEHHIO XMMUYECKOM
peaxuu

12 ApeHsl: 6eH30:1 U TOoIyoII. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBsi3b YIJIEBOJIOPO/IOB,
MPUHAIISKAIINX K Pa3IHYHBIM KJlaccam
[IpupoiHbIE UICTOUHUKH YTIJIEBOIOPOJIOB:

14 MIPUPOIHBIN ra3 U MOMyTHbIE HEDTAHbIE
rasbl, He)Thb U MPOIYKTHI €€ TIepepaboTKU
[IpupoiHBIE UCTOYHUKH YTIIEBOAOPOIOB:

15 MIPUPOJIHBIN ra3 U MOMYyTHBIC HE(PTAHBIC
ra3pl, He(pTh U IPOAYKTHI €€ epepadoTKI

16 KonTponpHas paboTa no pasaeiy
«YTIeBo0poabD)

17 [IpenenbHbIe 0OTHOATOMHBIE CITUPTHI:
MeTaHoJ U 3TaHoi. BopopoaHas cBs3b

18 MHOroaToOMHbI€ CIIMPTHI: ATUIECHIVIUKONb U
TJIMLEPUH

19 deHoul: CTpOeHHE MOJIEKYIbI, (pu3nyeckue
U XUMUYECKHE CBOWCTBA, TPUMEHEHHE

20 Anbneruapl: popManbaerua u
areTajgbaerua. AeToH

21 OAHOOCHOBHBIE NIpeieIbHbIE KapOOHOBBIE
KHMCJIOTBl: MypaBbHHAs U YKCYCHas

22 [IpakTudeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KMCIOTBD)

23

CTeapI/IHOBaSI " OJICMHOBAs KHMCJIOTHI, KaK
OpeACTAaBUTECIIN BBICHINX Kap6OHOBLIX
KHCJIOT

24

MBplj1a KaK COJNU BBICIINX KapOOHOBBIX
KHCJIOT, MX MOIOIIee ICHCTBHE

25

CrnosxHble 3QUpBI KaK IPOU3BOIHBIE
KapOOHOBBIX KUCJIOT. [ MAPOIN3 CIIOKHBIX

3¢upoB

26

XKupsl: ruIpoaN3, NPUMEHEHUE,
OroJIoTHYECKasi POJIb KUPOB

27

VYrneBoasl: cocTas, KilacCU(pUKaLHUS.
Bakneliue mpeacTaBuTeNN: TI0K03a,
¢bpykTo3a, caxaposa

28

Kpaxmai u uemionosa kak npupoJIHbIe
MIOJIUMEPBI

29

KontponsHnas pabota mo pasaeny
«Kucnopoacoaepxaiiue opraHu4ecKue
coemuHeHMs»/ Beepoccuiickas
MpoBepoYHas pabota

30

OO0mmas xapakTepucTHKa a30TCOACPKAIIUX
OpPTaHUYECKHUX COCTUHEHUI /
Bcepoccutiickas mpoBepouHas padoTta

31

AMMHBI: METHUJIAMHWH U aHUJIAH

32

AMUHOKHUCIIOTHI KaK aM(OTEepHbIE
OpraHUYeCKHEe COCTMHEHUS, UX
ouoJiornyeckoe 3Hauenue. IlenTuant.
benku kak mpupoaHbie




BBICOKOMOJICKYJIAPHBIC COCANHCHUA

OCHOBHBIE TOHATUS XUMUH

33 BBICOKOMOJICKYJISIPHBIX COCTMHEHUIT 1
OCHOBHBIE METO/IHI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COSTMHEHUH. 1
[ImacTmaccsl, Kay4yku, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB I1IO 34

I[TPOT'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

Koan4yecTBo yacos

Bcero

KonTtposbHbie
padoThI

IIpakTHyeckue
padoTsI

Jara
U3y4eHHUs

DJIeKTPOHHbIE
nudgposbie
o0pa3oBarteJ/ibHbIE

pecypchl

XUMHUYECKUH 37eMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaIys aTOMOB

[Tepuoanueckuii 3axoH u [lepuoanueckas
crucTemMa XuMu4deckux snementos /. .
MeHpeneeBa, Ux CBS3b C COBPEMEHHOMN
TEOPHUEI CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB
XUMHYECKHUX DJIEMEHTOB U UX COEIUHEHUHN I10
rpyIIaM ¥ nepuoaam. 3HauyeHue
MEPUOJIMYECKOr0 3aKOHA U CUCTEMBI
xumudeckux anemenToB J[.M. Mennaeneena B
Pa3BUTUU HAYKU

Crpoenue BemiecTBa. XUMHUUECKas CBA3b, €€
BUJIbI; MEXaHU3MBI 00pa30BaHUS
KOBAJICHTHOM CBsI3U. BosiopoaHas cBs3b

BaneHTHOCTh. DNEKTPOOTPULIATENEHOCTD.
Crenenb okucienus. Bemecta
MOJIEKYJISIPHOTO M HEMOJIEKYJISPHOTO
CTPOCHHUS

[TonaTHE O TUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJIJIOUIHBIE PACTBOPHI.
MaccoBast 10715 BEIECTBA B pacTBOPE




Kinaccugukanust 1 HomeHknarypa
HEOPraHMYECKUX COCIUHEHUH. | 'eHeTndeckas
CBsI3b HEOPTAHMYECKMX BEIECTB, Pa3JINYHbIX
KJIaCCOB

Kitaccuukarnusi XaMU9ecKuX peakiuii B
HEOPraHWYECKOW U OPraHUYeCKON XUMUHU.
3aKOH COXpaHEHUS MAacChl BEIIECTB; 3aKOH
COXPAHEHUS U NIPEBPALLCHUS YHEPTUU IIPU
XUMHUYECKUX PEAKLIUIX

CkopocTtb peakiuu. ObpaTumble peakluy.
XHUMHUYECKOE PAaBHOBECUE

10

[Ipaktuueckas padora Ne 1. «Bnusinue
pa3nu4HbIX (PaKTOPOB HAa CKOPOCTh
XUMHAYECKOU PEaKLIM)

11

DneKTpoauTHdecKas nuccormanus. [lonstue
0 BojiopoiHOM Tiokazatene (pH) pactsopa.
Peakiun nonnoro oomena. ['unponus
OpraHNYECKUX U HEOPraHUYECKHUX BEIIECTB

12

OKHCIUTETbHO-BOCCTAHOBUTEIIbHEIC
peaxuun. [Tonarue 06 snekrponuse
pacIiaBoB U PacTBOPOB COJIEH

13

KoHnTponbsHas padorta 1o paszaeny
«TeopeTnueckre OCHOBBI XUMUM)

14

Meramibl, ux nonoxenue B [leproanyueckoit
cucTemMe Xxumuieckux sneMentoBn Jl. U.
MenpeneeBa 1 0COOEHHOCTH CTPOECHHUS
aTomoB. O01Iue GpuzndecKkre cBOcTBa
METaJIOB




15

CnnaBbl METAJUIOB. DIEKTPOXUMUYECKUN PAJT
HanpsKEHUH MEeTauIoB

16

XUMHUUYEeCKHe CBOMCTBA BayKHEHIIINX
METaJIJIOB (HATpUH, Kallui, KaJbLUNA, MarHu,
AIIOMUHUI) U UX COECAUHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COEeIUHEHUH

18

XUMHU4YecKHe CBOMCTBA IIMHKA, JKeje3a U UX
COEeIMHEHUN

19

[IpakTuueckas padota Ne 2. "Pemenne
9KCIIEPUMEHTAIIBHBIX 3aJa4 10 TEME
«MeTtannen"

20

Hemertamisl, UX mOJ0XKESHUE B
[Tepuoanueckoit cucteMe XUMHUUECKUX
snemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOEHUS aTOMOB

21

dusnyeckue cBoiicTBa HEMETAILIOB.
AJoTpornusi HeMeTaioB (Ha IpuMepe
KHCIIOpo/a, cepsl, pochopa u yrieposa)

22

XWUMHUYECKHE CBOMCTBA raJIOTEHOB, CEPhI U UX
COEIMHEHUI

23

XuMHUECKUe CBOKCTBa a30Ta, pochopa u ux
COeqUHEHNN

24

XHAMHUYECKHE CBOKCTBA yIIIEPOAA, KPEMHUS U
UX COeOUHEHUN

25

[IpumeHeHne BaXKHEHIINX HEMETAIIJIOB M MX
COEeIMHEHUN

26

O0001IEHNE U cCUCTEMAaTU3ALMS 3HAHUN T10




Tteme «Hemerasuiely. BelaucieHus mo
YPaBHEHUSIM XUMHUYECKUX PEAKIUI U
TCpMOXI/IMI/ILIGCKI/Ie paC'-IéTI)I

[IpaxTuueckas padora Ne 3. «Pemnienne

27 SKCIIEPUMEHTAIBHBIX 3314 110 TEME 1
"HemeTtasbl"»

08 Kontponrshas padora mo temam «MeTamibhy 1
n «Hemeramibn»

29 Heoprannueckue u opraHMueCKue KHCIOTHI. 1
Heopranuueckue 1 opraHnuecKre OCHOBaHUS
AMdoTepHbIe HEOPTaHUYECKHE U

30 opranudeckue coequHeHus. [ eneTnueckas 1
CBSI3b HEOPTAaHUYECKUX U OPTaHHUUECKUX
BEIIIECTB
Ponp xuMun B 00ecrieueHUH 3K0JIOrHYECKOM,

31 JHEPreTUIECKON U THIIEBOI 0€30MacHOCTH, 1
pPa3BUTUU MEAUIIUHBI
[IpencraBnenust 06 OOMIKUX HAYYHBIX

32 MPUHLIUIIAX TPOMBIIUIEHHOTO MOTYYeHHs 1
Ba)XKHEUIIINX BEIIECTB

33 YenoBek B MHUpE BEIIECTB U MAaTEPUAIIOB

34 XuMUS U 30pOBbE YETIOBEKA

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







ITPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJBLHOM IPOT'PAMMBI

10 KVIACC

Kon
MPOBePAIEMOT0
pe3yJjbTarTa

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOM
00pa3oBaTe/IbHON NPOrpPaMMBbI CpeIHero o0uero 00pa3oBaHus

1

TeopeTnyeckrue OCHOBBI OPraHMYE€CKOW XUMHH

1.1

CpopMUPOBAHHOCTh TPEJCTABICHUNH O XUMHYECKOW COCTABIISIFOIICH
€CTECTBEHHOHAY4YHOW KapTUHbl MHUpPA, POJM XHUMHH B ITO3HAHUU
ABJIICHUH TPUPOJBI, B (POPMHUPOBAHUM MBILIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHONW TPAMOTHOCTH, HEOOXOIUMOM s
pelleHUs] TPAKTHUYECKHUX 3a/ad W OKOJOTMYeCKH OOOCHOBAHHOTO

OTHOIIICHHUS K CBOEMY 37I0POBBIO M MIPUPOIHOM Cpejie

1.2

Bragenue cucteMOM XMMMYECKHMX 3HAHUHM, KOTOpas BKIJIKOYACT:
OCHOBOIIOJIATr aloINe TIOHSITHS (Monekyna, BaJICHTHOCTb,
3JIeKTPOOTPULATENIbHOCTh, CTENEHb OKUCICHHS, XUMUYECKasi CBSI3b,
MOJIb, MOJISIpHas Macca, MOJSPHBIH OO0BEM, YIJIEpOIHBINH CKEJET,
byHKIMOHANBPHAS ~ TpyMNa,  pajdKall,  H30MepHs,  H30MEPHI,
FOMOJIOTUYECKMM psil, TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOA- U
a30TCo/IepIKaIllMe COEAMHEHUs, OMOJIOTMYECKH AaKTHBHBIE BEIECTBA
(YyrieBoapl, KHUpbI, OCIKH), MOHOMEp, TMOJMMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COEIMHEHUS); TEOPHUM M 3aKOHbBI (Teopus
XUMHMYECKOTO CTPOEHHUsl opraHuyeckux BemecTB A.M. byrneposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3bIK XHMHH, (HaKTOIOTUYECKHE
CBEJICHUS O CBOMCTBAaX, COCTaBe, TOJIYYCHUH U O€30IacHOM
UCIOJB30BaHNU BAXKHEWIIMX HEOPraHMYECKUX M  OPraHu4ecKux

BEIICCTB B OBITY M MPAKTHYECKOH JICATEIILHOCTH YEIOBEKA

1.3

ChopMHpOBaHHOCT, YMEHHH BBISBIATH XapakTepHbIC TMPU3HAKU
NOHATHM,  YCTAaHaBIMBaThb  HMX  B3aUMOCBS3b,  HCIIOJIB30BAThH
COOTBETCTBYIOLIME IIOHATHUSA IPU OIMCAHUU COCTaBa, CTPOCHHUS U

HpCBpaH_ICHI/Iﬁ OpTraHUYCCKUX COE€IUHEHUI

1.4

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUYECKYIO CHUMBOIUKY
JUISE COCTAaBJICHHS MOJICKYJSIPHBIX U CTPYKTYpPHBIX (pa3BEpHYTOMH,
COKpaméHHOi) (OpMynT OpraHMYECKHX BEIIECTB U ypaBHEHUH
XUMHUYECKUX PEaKIUi, N3roTaBIMBaTh MOJCIIM MOJIEKYJI OPTaHUYECKHUX
BEILIECTB I WUIIOCTPAIMM MX XHUMHUYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

CdopMHpOBaHHOCT, ~ YMEHHMI  yCTAaHaBIMBATh  MPUHAIJICKHOCTH
U3yUYCHHBIX OPraHWYECKHX BEIIECTB M0 HMX COCTaBy W CTPOCHUIO K
ompenenéHHoMy kiaccy (Tpymnme) CcoeauHeHuH (yrJIeBOJIOPOIbI,
KHCIIOPOJ M a30TCOJEpIKaINe COEIUHEHHUS, BBICOKOMOIICKYIISIPHBIE
COCIMHEHMs), JlaBaTh WM  Ha3BaHWS 1O  CHUCTEMATHYECKOH

Homenkiarype (IUPAC)

1.5

CpopMUPOBAHHOCTh YMEHHS OMPEICNIATh BUIBl XUMUYECKOUW CBS3H B

OpPraHNYeCKHUX COSAMHEHHX (OAMHAPHBIE U KPAaTHBIE)

1.6

ChopMHpPOBAHHOCT yMEHHSI NPHUMEHATH: IOJOXKEHUS TEOpUHU
CTpoeHus1 opranndeckux BemecTB A.M. ByrtiepoBa s 00bsicHeHUs
3aBUCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOEHHUS; 3aKOH

COXpaHCHUS MACChbl BCUICCTB

VYraeBomoponsl.  Kucnopoaconepkamme W a30TcoAepIKaliue

OpraHNn4Y€CKUC COCAUMHCHUAA. BBICOKOMOJ'ICKy.]'IﬂpHBIe COCAUMHCHUA

2.1

CopMUPOBAaHHOCTh yMEHUU TPUBOAWTH TPHUBHAIBHBIE HAa3BaHUS
OT/ENIbHBIX OPraHUYECKUX BEIIeCTB (ITWJICH, MPOMHWICH, alleTHJICH,
STUICHIJIUKOIb, TIUIEpUH, ¢eHon, GopManbAeTu, aneTalbIeru],
MypaBbUHAsl KHCIIOTA, YKCYCHasi KHCJIOTa, OJICMHOBAas KHUCIOTA,
CTeapuHOBasl KHUCJIOTa, TJIIOKO03a, (GPYKTO3a, Kpaxmanl, [eJUTio03a,

TJTMIIVH)

2.2

CpopMUPOBAaHHOCTh YMEHHMI XapaKTepHU30BaTh COCTaB, CTPOEHUE,
duznYecKkue M XUMUYECKHME CBOWCTBA TUIUYHBIX MPEACTABUTENICH
Pa3IUYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, JTUJICH,
NPONWIICH, areTuieH, OyrtamueH-1,3, metwnOyramuen-1,3, OeHzon,
METaHOJI, 3TAHOJ, PTHJIEHTIUKOJb, TJIHIEPUH, (EHON, aleTallbIeTu]I,
MypaBbUHasi M YKCYCHasi KHCIOTBI, TJIIOKO3a, Kpaxmall, IeJUII0J03a,

aMUHOYKCYCHAasi KUCJIOTA)

2.3

Cq)OpMI/IpOBaHHOCTB YMCHUA WIUIIOCTPUPOBATH TCHCTUUCCKYIO CBA3b
MCKAY TUITMYHBIMHU MNpEeaACTaBUTCIIAMU Pa3IMYHBIX KJIaCCOB
OpraHN4YCCKUX BCHICCTB YPABHCHHUAMU COOTBCTCTBYIOIINX XUMHNYICCKUX

PEaKIuii ¢ UCTIONIB30BaHUEM CTPYKTYPHBIX (OpMYIT

2.4

CdopMUpOBaHHOCTH YMEHHUS XapakTepu30BaTh HMCTOYHUKHU
YTIIEBOJOPOIHOTO CHIPhs (He(PTh, MPUPOIHBIN Ta3, YrOjh), CIOCOOBI X

nepepadOTKH U MPAKTUUECKOE MPUMEHEHHE TPOTyKTOB MepepadboTKu

XUMHS U KU3Hb. PacuéTnl

3.1

CdopMUpOBaHHOCT, YMEHHUH BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOI'O MO3HAHHA, UCIIOJIB3YyCMbIX B XUMHUU IIPU U3YUCHUHN




BCIICCTB W XWMHYECKUX SBJIICHUH (HAONMIOJCHUE, W3MEpEeHHE,
JKCIIEPUMEHT, MOJIETUPOBAHUE), HUCIOJIL30BaTh CHCTEMHBIE
XMMHWYECKUE 3HAHUS I8 TPUHATHS PEUICHUHM B KOHKPETHBIX

JKU3HCHHBIX CUTYyaAllUAX, CBA3AHHBIX C BCIICCTBAMHU U UX TPUMCHCHUCM

3.2

CopMUpPOBaHHOCTh yMEHHUH COONIOaTh TpaBHIA MOJIB30BaHUS
XUMHUYECKOW TOCyAoH M J1abOopaTOpHBIM O0OPYJIOBaHHEM, a TaKXkKe
npaBuiia OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU

10 BBIIIOJIHCHHIO J'Ia60paTOprIX XUMHUYCCKHUX OIILITOB

3.3

CdopMUpOBaHHOCTh YMEHUH MJIAaHUPOBATh U BBIMOIHATH XUMUYECKUIN
HKCIIEPUMEHT (TIPEBPALCHNS] OPTraHUYECKUX BEIIECTB NPU HArpeBaHUH,
MOJy4YEHHUE ITUJIIEHA U U3YyUYEHHUE €T0 CBOMCTB, KAUECTBEHHBIE PEAKLIUU
OpraHMYeCKHX BEILECTB, JeHaTypalus OEJKOB NpH HarpeBaHUH,
[[BETHbIE PEAKLUU OEJIKOB) B COOTBETCTBUU C TMpaBWJIAMU TEXHHKHU
0e30macHOCTH MpH OOpallleHMH C BeUleCTBaMU U J1abOpaTOPHBIM
000pyIOBaHUEM; IPEJICTaBIATh pe3yJIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3alucu ypaBHEHHH COOTBETCTBYIOIIMX

peakuuii ¥ GopMyJIMPOBATH BBIBOJIbI HA OCHOBE 3THX PE3yJIbTaTOB

3.4

CdopMUPOBAaHHOCTh YMEHUH MPOBOJIUTH BBIUMUCICHHS TI0 XUMUYCCKHM
ypaBHEHUSAM (MacChl, 00bEMA, KOJIMYECTBA MCXOTHOTO BEIIECTBA HIIU
MPOAYKTa PEaKIMU 0 U3BECTHBIM Macce, 00BbEMY, KOJTHUECTBY OJHOTO

N3 UCXOAHBIX BCHICCTB HUJIU IIPOAYKTOB peaKI_II/II/I)

3.5

CdopMUpOBaHHOCTH YMEHUU KPUTUYECKHU aHaJIM3UPOBATh
XUMUYECKYI0 HH(OpMalMIO, TOJYy4YaeMYyl U3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBoi HHPOpMaLuM, ceTb IHTEpHET U Apyrue)

3.6

CdopMUpPOBaHHOCTh YMEHHI COOMIOJaTh NpaBUIa SKOJOTUYECKU
1eecoo0pa3Horo MOBEIEHUSI B OBITY M TPYAOBOH AESITENILHOCTH B
LEAX COXPaHEHHs CBOEro 3J0POBbS M OKPYXKAIOLIEW MPUPOIHOU
Cpelpl, OCO3HABAaTh OIACHOCTb BO3JCKCTBUS HA >KUBBIE OpPraHU3MBbI
ONpPENENEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAsi CMBICH IOKA3aTeNs
MK (npenensHO AOMYCTAMOW KOHIICHTPAIMM), TIOSICHATH Ha
npuMepax crnocoObl YMEHBIIEHHS U MPEeIOTBPALEHUS UX BPEIHOTO

BO3/ICHCTBHS HA OPraHW3M YEJIOBEKa

11 KIJIACC

Kon
MpoBepPsIeMOro

IIpoBepsiemMblie peAMeTHBIE Pe3YJIbTATHI OCBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl cpeHero odIero oopa3zoBaHus




pe3yJbTaTa

1

TeopeTrrnueckre OCHOBBI XUMHH

1.1

Brnanenue cucteMOd XMMHUYECKHMX 3HAHMMA, KOTOpas BKJIIOYAET:
OCHOBOITOJIATAIOIINE  TIOHATHUSA  (XMMHYECKHHA  DJIEMEHT,  aToM,
9JIEKTPOHHAsI 000JIOYKa aToMa, S-, p-, d-3JIeKTPOHHBIE OPOUTAIH aTOMOB,
WOH, MOJIEKYJIa, BaJE€HTHOCTb, AJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHSI, XUMHUYECKasi CBS3b, MOJb, MOJSIpPHAas Macca, MOJIIPHBIN
00BEM, KpHCTAUIMYECKass peméTka, THUIBI XUMHUYECKHX peaKIIHii
(OKHCIUTENbHO-BOCCTAHOBUTEJIbHBIE, 3K30- M JHJIOTEPMUYECKHE,
peaKu MOHHOTO OOMEHA), PacTBOP, DJIEKTPOIUTHI, HEIICKTPOIUTEHI,
AJIEKTPOJIMTHYECKAs  TUCCOLMAIIMSA, OKHUCIUTEIb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHUYECKOW peaKIliy, XMMHYECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (Teopusl ANEKTpoIUTHUYeCKOW nuccouunaryu, [lepuoamueckuit
3akoH /.M. MeHnzeneeBa, 3aKOH COXpPaHEHUs] MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKHH SI3bIK XUMUH, (DAKTOTIOTUIECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, TMOJIYUCHHUH U OE30MacHOM WCIOJIL30BAHUN BaKHEUIITHX
HEOPraHWYECKNX BEIIECTB B OBITY W TMPAKTUYECKON ACSITEILHOCTH

YCJIOBCKa

1.2

ChopMHpOBaHHOCTh YMEHHMH BBIIBISATH XapakTepHbIE NPU3HAKK U
B3aMMOCBA3b M3YYEHHBIX IIOHATUM, HPUMEHATH COOTBETCTBYIOIIUE
MOHATUSA IIPU OINHUCAHUM CTPOCHHUS M CBOWCTB HEOPraHUMYECKUX
BEILIECTB U UX IPEBpALICHUH; BBIABIATH B3aUMOCBA3b XUMHUUYECKHUX
3HAHHUU c MOHATHAMU " MIPEACTABICHUSMHA JIPYTUX

CCTCCTBCHHOHAYYHBIX ITPEAMCTOB

1.3

BrnaneHue OCHOBHBIMH METOJAMHM HAy4YHOTO MO3HAHUS BELIECTB U
XUMUYECKUX SIBICHUN (HAOMIOJeHHe, W3MEPEHUEe, SKCIEPUMEHT,

MOJICTMPOBAHNUE)

1.4

CdopMHpPOBAaHHOCTh YMEHHMH OIPENENATh BAJCHTHOCTh M CTEINEHb
OKHCJICHUS XHMHUYECKHUX JJIEMEHTOB B COCIMHEHHAX PA3IHYHOTO
cocTaBa, BHUJ  XMMHUYECKON  CBSI3M  (KOBQJIEHTHas, HWOHHAsi,
MeTa/NInYecKasi, BOAOPOHAs) B COCIMHEHHIX, TUI KPUCTAILTUIECKON
pPEeETKN KOHKPETHOTO BEIIeCTBAa (aTOMHAasi, MOJIEKYJISIpHAs, MOHHas,

MeTaJTH4eCKast )

1.5

C(l)OpMI/IpOBaHHOCTB YMGHI/Iﬁ ONpCACIIATL XapaKTEp CPCAbl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COCTMHECHUI

1.6

ChopMUpPOBaHHOCTh ~ yMEHHUS  KJIacCH(PHIIMPOBATH  XUMHUYECKUE
peaKkuu Mo Pa3IMYHBIM MPU3HAKaM (YUCIY U COCTaBY pEarupyroimnx

BCIICCTB, TEIUIOBOMY J((eKTy peaknuu, HW3MCHCHHIO CTEICHEH




OKHCIJICHHUA 9JICMCHTOB, O6paTI/IMOCTI/I pcakuunu, yY4acTuro

KaTanu3aTopa)

1.7

ChopMHUPOBAaHHOCT, YMEHHH  COCTaBISITh ypaBHEHUS  PEaKIUi
Pa3IUYHBIX THUIOB, TOJHBIE W COKPANICHHBIC YPABHCHHS PCAKIIHMA
MOHHOTO OOMEHa, YUUTHIBAs YCIOBUS, IPU KOTOPBIX ITH PEAKIIUU UITYT

JI0 KOHILIA

1.8

CdopMUpOBaHHOCTh YMEHHI MPOBOAMTH PEAKIIMU, MOATBEPHKAAIOLINE
KAUeCTBEHHBIM COCTAaB  pa3iIM4YHbIX HEOPraHMYECKHUX  BEILECTB,
pacro3HaBaTh ONBITHBIM IIyTEM HOHBI, MPUCYTCTBYIOLIUE B BOJHBIX

pacTBopax HEOPraHMYECKUX BEIIECTB

1.9

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ PaCKpbIBaTh CYIIHOCTb OKHMCIIUTCIIBHO-
BOCCTAaHOBHUTCIBbHBIX peaKHI/Iﬁ MoCpeACTBOM COCTaBJICHUA

AJIEKTPOHHOTO OajlaHCca ATUX PEaKIHi

1.10

CpopMUPOBAaHHOCTh YMEHHH OOBSCHATH 3aBHCHUMOCTH CKOPOCTH

XUMHYECKOM pC€akuru OT pa3JINIHBIX (baKTOpOB

1.11

ChopMHUPOBAaHHOCTE YMEHHM  OOBSCHATH  XapakTep CMEUIEHUs
XUMHUYCCKOI'o paBHOBCCHA B 3aBUCHMMOCTHU OT BHCIIHCETO BOBI[GP'ICTBI/IH

(mpunnun Jle HlaTense)

OOmas 1 HeopraHUYECKast XUMUS

2.1

CdhopMUpOBaHHOCT, yMEHUW pacKpbiBaTh cMbIich [leproaudeckoro
3aK0Ha J.. Mengeneena u JEMOHCTPUPOBATH ero
CUCTEeMATH3UPYIOUIYI0,  OOBSICHUTEIHbHYI0O UM  MPOTHOCTHYECKYIO

byHKITUN

2.2

CdopMUpOBaHHOCTh YMEHUH XapaKTepU30BaTh FJIEKTPOHHOE CTPOCHHUE
aTOMOB XHUMMUYECKMX »3yieMeHTOB |—4 mnepuonoB Ilepuoanueckoit
cuctemMbl XxuMHuueckux a3nemeHTtoB .M. MenaeneeBa, uUCHonb3ys
HNOHATHS  «S-, P-, O-2J€KTpOHHBIE OpOUTAINY, «IHEPrEeTHYCCKHUE
YPOBHM»,  OOBSCHSATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB U UX COEIMHEHUU IO MEpPHOoJiaM U TpyIIam

[Tepuoanueckoit cuctembl xuMmuueckux 3nemeHToB .M. MenneneeBa

2.3

CdopMUpOBaHHOCTh yMEHHMI XapaKTepu30BaTh (OMHMCHIBATH) 0OIINE
XUMHUYECKUE CBONCTBA HEOPTraHMYECKUX BEIECTB PA3NUYHBIX KIIACCOB,
MOJATBEPXKJIaTh  CYIIECTBOBAHME  T€HETUYECKOM  CBS3HM  MEXKAY
HCOPTraHN4YCCKUMHU BCIIIECCTBAMU C IIOMOIIIB KO ypaBHeHI/Iﬁ

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.4

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ YCTaHaBJIMBATb MPUHAAJIC)KHOCTD

HEOPraHMYECKUX BELIECTB IO MX COCTaBy K ONpeAeNEHHOMY KJaccy




(rpymnme) coenuHeHUH (IPOCTbIE BEIIECTBA — METAJUIBI U HEMETALIbL,

OKCHIbI, OCHOBaHUs, KHUCJIOTHI, aM(I)OTepHLIe THAPOKCUBI, CO.]'II/I)

2.5

CdopMUpPOBaHHOCTh YMEHHUI HCIOJB30BATh XUMHUYECKYIO CUMBOJIUKY
JUIE  COCTaBlIeHUs] (OPMYJI BEIIECTB M ypPAaBHEHHH XWMHUYECKHX
peakiuii, cuctematuueckyro HomeHkinarypy (IUPAC) u tpuBuaibHbIe
Ha3BaHMs OTJEJBHBIX HEOPraHWYECKHUX BellecTB (yrapHblii ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas HM3BECTh, HEram€Has W3BECTb,

MUTHEBAs COJIA, MUPUT U JAPYTHE)

2.6

CdopMHpPOBaHHOCT YMEHMH XapaKTepH30BaTh (OMHUCHIBATH) OOLIME
XUMHYECKUE CBOMCTBA HEOPTaHUYECKUX BEUIECTB Pa3IMYHBIX KJIACCOB,
NOATBEPXKIATh  CYIIECTBOBAaHHME  T'€HETHYECKOW  CBSI3M  MEXIY
HEOPraHMYECKUMH  BEUIECTBAMM  C  IOMOIIbIO  YPaBHEHHH

COOTBECTCTBYIOIIUX XUMHUUCCKUX peaKI_II/Iﬁ

2.7

CdopMUpPOBaHHOCTh YMEHUI MJIAHUPOBATH M BBITIOIHATh XUMHUUECKUN
SKCHEPUMEHT (pa3iioKeHHE TMEePOKCHAAa BOAOPOJa B MPHUCYTCTBUHU
KaTaju3aTopa, ONpEAENIEHUE CpPelbl PACTBOPOB BEILECTB C MOMOLIBIO
YHUBEPCATBHOTO HWHAWKATOPA, BIUSHUE pa3IUYHBIX (AKTOPOB Ha
CKOpOCTh ~ XMMHMYECKOH peaklWW, peakIud HOHHOro OOMeEHa,
KayeCTBEHHBIE PEAKIMU Ha cysb(dar-, KapOOHAT- U XJIOPHI-AaHUOHBI, HA
KaTUOH AaMMOHMS, PEIICHHE SKCIEPUMEHTAIbHBIX 3a/1ad IO TemMaM
«Metamne» U «Hemeranns») B COOTBETCTBUU C MPaBUIAMHU TEXHUKHU
06e30macHOCTH MpH OOpaIleHuH C BellecTBaMU M J1TaOOpaTOPHBIM
00opyaoBaHuEM; MIPEICTaBIATh pe3yJIbTaThl XUMHYECKOTO
JKCIiepuMeHTa B (OpMe 3alucHd YpaBHEHHH COOTBETCTBYIOIIMX

peakuuii ¥ GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB

2.8

ChopMUPOBAaHHOCTh YMEHUH COONIOAATh TpaBHWiIa TOJb30BAHUS
XUMHUYECKOM TMOCYAOW U J1TabOpaTOpHBIM OOOPY/IOBAaHHUEM, a TaKkKe
npaBuiia oOpalleHus: ¢ BeUIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSMU

110 BBIIIOJJHCHHUIO na60paT0pHHx XUMHUYCCKHUX OIIbITOB

2.9

CdopMupoBaHHOCTH YMEHUH XapaKTepHU30BaATh XUMHUYECKHE
MIPOLIECCHI, JIeXkAIlME B OCHOBE MPOMBIIUICHHOTO MOJYyYEHHUsI CEpHOU
KHCIIOTHI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH MPEACTABICHUI 00
OoOImMX HAYYHBIX TPUHIUNAX ©  OKOJOTHYECKUX  MpodiiemMax

XUMHUYCCKOr'o IMpoOU3BOJACTBA

XUMHS 1 )KU3Hb. PacuéTbl

3.1

CdhopMHUPOBAHHOCTh TIPEACTABICHHN O XUMHUYECKOW COCTaBJISIONIEH

eCTeCTBeHHOHay‘{HOﬁ KapTHUHbI MHpQA, PO XHMMHU B TIO3HAHUH




SBIICHUIA TPUPOABI, B (HOPMUPOBAHUHM MBIIUICHUS M KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAJIBHOM TI'pPaMOTHOCTH, HEOOXOAMMOM JuIs
pelleHus MNpPaKTUYECKUX 3a7lad M HIKOJIOTMYECKH OOOCHOBAaHHOTO

OTHOIILICHHUS K CBOEMY 37I0POBBIO U MPUPOTHOM Cpejie

3.2

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ KPUTUYCCKHU AHAJIN3UPOBATH
XUMHUYCCKYIO HH(bOpMaHHIO, MMoJIy4a€MyYIK0 M3 pPa3HbIX HCTOYHHUKOB

(cpencTBa MaccoBOW KOMMYHHKAIIWH, CETh IHTEpHET U apyTHe)

3.3

CdopMHpOBaHHOCTh YyMEHHMH COONIOJAaTh IMpaBUIa HSKOJIOTUYECKU
1eJ1IeCO00pa3HOro MOBEJCHHUS B OBITY U TPYAOBOHM JEATENBHOCTU B
LEJISIX COXPAHEHUS CBOETO 3/I0pOBbS U OKPYKAIOLIEH MPUPOAHON

Cpelbl

3.4

Oco3HaBaTh  OMAcCHOCTh  BO3JCWUCTBUS HA JKHUBBIE OPTraHU3MBI
ONpeeNEHHBIX BEUIECTB, MOHUMas cMbich nokazatens [1JIK, noscHaTh
Ha MpUMepax crnocoObl YMEHBIICHHs U MPEAOTBPAILEHUS UX BPEIHOTO

BO3JICHCTBYS HA OPraHU3M 4YeJI0BEKA

3.5

CdopMUpOBaHHOCTH yMEHUMI MIPOBOJIUTh BBIUHUCIICHUS c
MCIIOJIb30BAaHUEM TOHATHUS «MaccoBasi J0JI1 BEIECTBAa B PacTBOPE»,
O00OBEMHBIX OTHOIIEHUI Ta30B MPU XHUMHYECKHX PEAKIUAX, MacCCh
BellecTBa WIM 00bEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wih 00bEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIUH BEIIECTB,
TeII0BOTrO 3(deKTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCIICCTB, NPCBpAICHUA U COXPAHCHUA SHECPTHUU




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

10 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

TeopeTnueckre OCHOBBI OPraHUYECKON XUMUHU

1.1

Hpe,uMeT OpFaHHHCCKOﬁ XHUMHH:. €€ BO3HHUKHOBCHHC, PA3BUTHUC U 3HAUCHHUC B
MOJIYYCHHHN HOBBIX BCIICCTB U MATCPHAJIOB. Teopm{ CTPOCHUS OPraHUYCCKHUX

coequHeHnit A.M. ByTiiepoBa, €€ OCHOBHBIE MTOJIOKEHUS

1.2

CrtpykrypHble (OpMyJBl OpraHMYECKHMX BELIECTB. [ OMOJOrHs, H30MEpusl.
XuMu4ecKkasl CBSI3b B OPraHUYECKHMX COCIMHEHUSAX — OJWHAPHBIE U KpaTHBIE

cBs3u. [IpeacraBienue o KilacCUPUKAITUN OPTAHUISCKUX BEIIECTB

1.3

HomeHnknaTypa opraHu4ecKkux COEIMHEHUN (CHCTEMaTH4ecKas) U TPUBHAIbHBIC

Ha3BaHUS BaKHEUIIINX HpCHCTaBHTCHCﬁ KJIaCCOB OPTraHUYCCKUX BCIICCTB

YrieBo1opoasl

2.1

AnKaHBI: COCTaB W CTPOEHHE, TOMOJIOTMYECKHWU psan. Meran u 3TaH —
NpOCTEHINe MPEJCTaBUTENN alKaHOB: (U3NYECKHEe U XMMHUYECKHE CBOMCTBa
(peakuuy 3aMelIeHUs W TOPEHUs), HAaXOXKACHHE B MpPHUPOJAE, MOJIyYEHUE HU

IIPUMEHEHUE

2.2

AIKeHBI: cOCTaB u CTPOCHUC, TOMOJIOTHYSCKHM pAan. OTUJICH " IIPOIMNJICH —
HpOCT@ﬁIHPIC NpeACTAaBUTCIIN AJIKCHOB! (I)I/BI/ILIGCKI/IG U XHMHUYECKHE CBOMICTBA
(peaKIII/II/I TUAPHUPOBAHUA, TAJIOICHUPOBAHHWA, TIHUApaTalllid, OKHCJIICHUA U

HOJ'II/IMepI/BaI_[I/II/I), MOJIYUCHUC U IPUMCHCHUC

2.3

Ankanuensl: Oyraguen-1,3 u MetwnOyTtaaueH-1,3: cTpoeHue, BaxHeHne
XUMUYECKHE CBOWCTBA (peakuus noaumepusanuu). IlonydyeHne cuHTETHUECKOTO

Kay4dyKa U PE3UHBI

2.4

AJKHUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKHIA psif. ALETUIICH —
NPOCTEUIINK TPEJICTABUTENbh AJKHHOB: COCTaB, CTPOCHHUE, (U3UUECKHE U
XUMHUYECKHUE CBOICTBA (peaklMU T'UApUPOBAHUS, TaJIOT€HUPOBAHUS, THUpaTaliH,

rOpeHus ), MOTy4YeHHE U TPUMEHEHUE

2.5

Apenbl. benzon: cocraB, cTpoeHHe, (U3NYECKHE U XUMHUYECKHE CBOMCTBA
(peaky rajgoreHupoBaHMs U HUTPOBAHUA), IOJyYEHUE U TPUMEHEHHe. Toxyout:
COCTaB, CTpOEHHe, (U3MUECKHe M XHUMHUYECKHE CBOWCTBA  (peakiuu
TaJIOTEHUPOBAHMUSL M HUTPOBAHHUSA), IOJYyUYEHUE M INpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTnyeckas CBsA3b MEXKIY YTJIEBOAOPOAAMH, MPHUHAUICKALIMMHU K

PAa3IMYHBIM KJIacCaM




2.6

[IpupoHbIE UCTOYHUKH YTIIEBOAOPOAOB. [IpupoaHEIii a3 U MOMyTHEIE HEPTSIHBIE
ra3sl. Hedte u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH: MEpPEeroHka,
KPEKUHT (TEepMHYECKHM, KaTaTUTHYECKUW), mupoiu3. [IpoaykTel mepepaboTku
He(TH, MX MPUMEHEHHE B NPOMBIIIJICHHOCTH U B ObITy. KameHHBIH yroiab u

IPOAYKTHI €ro NepepadoTKu

Kucnopoacoaepxaniyue OpraHudecKue COeTMHEHUS

3.1

[IpenenbHbIE OJHOATOMHBIC CIUPTHL. METAHON U 3TAHOJ: CTPOCHUE, (PU3NIECKHE
U XUMHUYECKHE  CBOHCTBa  (peakuMu C  aKTUBHBIMU  MeTajlaMH,
rajJloreHOBOJIOpO/IaMH, TOpEeHHEe), NpUMeHeHue. BonopoaHble cBA3M MeEXay
MOJIEKYJIaMHU CHUPTOB. JIEHCTBHE METAHOJIAa U 3TaHOJA HAa OPraHU3M 4YeEJIOBEKa.
MHOroaToOMHbI€ CIUPTHI. DTHICHIIUKOIb U TIUIEPUH: CTPOEHHUE, PU3HYECKUE U
XUMHUYECKHE CBOWCTBAa (B3aMMOJEHCTBHME CO  IIEJIOYHBIMH  MeTajlIaMH,
KayeCTBEHHAsl PEaklMsg Ha MHOrOaTOMHble crnupThl). [leiicTBue Ha opraHusm

YCJIOBCKA. HpI/IMCHeHI/Ie TJIIMICPHUHA U OTUIICHTIINKOJIA

3.2

@DeHOoN:  CTpOEHHE MOJIEKYJbl, (U3MYEeCKHMe U XHMHYECKHE CBOMCTBA.

TokcuuHocTh penona. [Ipumenenue penona

3.3

Anbreruapl 1 KeToHbl. DopManbAerul, aueTalbAeTH/l: CTPOSCHHEe, PU3NUECKUE U
XMMHMYECKUE CBOMCTBA (PEAKIMM OKHCIEHHS M BOCCTAHOBJICHMS, KaUE€CTBEHHBIE

peaKHI/II/I), MMOJIYyYCHHEC U ITIPUMCHCHUC

3.4

ODHOOCHOBHBIE TpeAeNbHbIE KapOOHOBbIE KHUCIOTHL. MypaBbHHAs U YKCycCHas
KHUCJIOTBI: CTpOCHUE, (PU3NIECKHE U XUMUYECKHE CBOMCTBA (CBOMCTBA, 00IINE JTst
KJlacca KHCIOT, peakius JTepudukanuu), TMOJyYeHHEe U MPUMEHEHHUE.
CreapuHOBasi U OJEMHOBAas KUCIOTHI KaK MPEJACTABUTEIM BBICIINX KapOOHOBBIX

KHCIOT. MBIja KaK COJIM BBICIIMX Kap6OHOBBIX KHCJIOT, X MOIOIICC ,716171CTBI/I€

3.5

Crnoxnble 3(Upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MAPOIM3 CIOXKHBIX
s¢upoB. Kupsl. 'maponus xupoB. [Ipumenenue xupoB. buonornyeckas posb

JKUPOB

3.6

VYrneBoapl: cocTaB, Kiaccu(uKamus yriaeBoJaoB (MOHO-, TU- U TMOJUCAXAPHIBI).
['moko3a — MpOCTEUIIMKA MOHOCAaXapua: OCOOCHHOCTH CTPOCHHS MOJEKYIIbI,
bu3rUecKue U XMMUYECKHE CBOMCTBA (B3anuMoeicTBue ¢ ruapokcuaom meau(ll),
OKHUCIIEHHE aMMHAyHbIM pacTBOpoM okcuga cepebpa(l), BoccraHOBIIEHHE,
Opo’KeHME TIJIIOKO3bI), HaXOXICHHE B MpUpPOJE, NMPUMEHEHUe, OMOoJoruuecKas
poiib. dorocunTtes. OpykTo3a Kak U3oMep MOK03bl. Kpaxman u nemironos3a Kak
npupojHble nonuMepbl. CTpoeHHe Kpaxmana M Leuirososbl. dusnueckue u

XUMUYECKHE CBOWMCTBA KpaxmMana (TUAPOIu3, KaYeCTBEHHAs pEaKlus ¢ HOIO0M)

A3zoTcoiepKale OpraHu4eckiue COeqMHEHNs

4.1

AMMWHOKHUCIOTE KakK aM(i)OTepHLIC OpTraHUYCCKHUC COCIUHCHUA. dusznueckue u




XUMHUYECKHE CBOMCTBa aMHHOKHCJIOT (Ha mpuMmepe TiuiuHa). buomormyeckoe

3HAa4YCHUC aMHWHOKHCIIOT. HGHTI/I,I[BI

4.2

benkyn Kak mNpUpOJIHBIE BBICOKOMOJIEKYJSIpHBIE coennHeHus. llepBuunas,
BTOPUYHAS M TPETHYHAs CTPYKTypa OenkoB. XWMHUYECKHE CBOHCTBAa OEIKOB:

TUAPOJIN3, ACHATYypalusl, KAUCCTBCHHBIC PCAKIIUU Ha OcnKu

BricokomonekynsipHble cOeIMHEHUS

5.1

OCHOBHBIC TOHATHI XHUMHH BBICOKOMOIJICKYJIAPHBIX COGHHH@HHﬁZ MOHOMED,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHL MOJIMMCPU3AlUN, CPCAHAA MOJICKYJISIPpHAA
Macca. OCHOBHBIE MCTOAbI CHHTE3a BBICOKOMOJCKYIIAPHBIX COGI[I/IHGHI/II\/’I -

nojJimMepusanrsa U NMOJIUKOHACHCALIA

5.2

3KCHepI/IMeHTaJIBHLI€ MCTOAbI H3YYCHHSA BCHICCTB U HUX HpeBpameHHﬁI
O3HaAaKOMIJICHHE C 06pa3uaMH IMPUPOJHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMACC,

Kay4yKOB. HonyquI/Ie CUHTCTHUYCCKOI'O KayuyKa U pC3WHbI

11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

1

TeopeTnyeckrne OCHOBBI XUMHH

1.1

XUMHUUECKUH 3yeMeHT. AToM. Sapo atoma, M30TOIBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUUecKre YpOBHH, NOJXYPOBHH. ATOMHBIE OpOWUTANH, S-, P-, O-2JI€MEHTBHL
OcobeHHOCTH pacHpeaeiIeHus JIEKTPOHOB 10 OpOUTAIIM B aTOMax 3JIEMEHTOB

HEePBbIX YETHIPEX NEPUOJIOB. DIEKTPOHHAS KOH(UTYpalKsi aTOMOB

1.2

[Tepnonnueckuii 3akoH u [leprnoanueckas cucteMa XuMudeckux synemeHTon 1. M.
MenpeneeBa. CBs3b nepuoAMYECKOro 3akoHa u llepuoanueckoil cuctemsl
xumuueckux snemeHToB .M. MeHneneeBa ¢ COBpEMEHHON TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHMHYECKHX DJJIEMEHTOB U
00pa3yeMbIX MMM TPOCTHIX M CIOXKHBIX BEIIECTB MO TPyInaM U TEpPHOAAM.

3HaueHue NepruoINYECKOro 3aK0Ha B Pa3BUTHH HAYKU

1.3

Ctpoenue BemiecTBa. XHMMHUYECKass CBA3b. Buabl XHMHYECKOW  CBS3HU
(xoBalleHTHasT HEMOJISIpHAsT U TMOJIApHAs, WOHHAs, MeTamnudeckas). HoHsl:
KaTUOHBI M aHUOHBI. MexaHu3Mbl 00pa30BaHUsl KOBAJEHTHOW XUMHUYECKON CBS3U

(oOMEHHBIN U TOHOPHO-AKIETITOPHBIN). BogopoaHas cBs3b

14

BanenTHOCTB. DNeKTpOOTpHUIIATEILHOCTE. CTETIEHh OKUCIICHUS

1.5

BemiectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSA. 3aKOH MOCTOSTHCTBA
COCTaBa BENIECTBA. THIBI KPUCTAJUTMUECKUX PEMIETOK. 3aBUCUMOCTh CBOWMCTBA

BEIIECTB OT THUMNA KPUCTALIMYECKOM pemeéTku. llonsatne o aucnepcHsIX




cucreMax. VICTMHHBIC U KOJIJIOUJHBIC pPaCTBOPLI. Maccopas J0JIA BCIICCTBA B

pacTBope

1.6

Kiaccudukanust Heoprannueckux coennHeHnil. Homenknatypa HeopraHM4ecKux

BC€IICCTB

1.7

XuMu4deckas peakuus. Kunaccudukanus XUMHUYECKUX peaKLuii B
HEOPTaHUYECKOW W OPTraHWYECKOW XMMHH. 3aKOH COXPAaHECHMSI MacChl BEIIECTB,

3aKOH COXPAHEHUs W MPEBPALICHUS YHEPTUU ITPU XUMHUUYECKUX PEAKIUAX

1.8

CKopoCTh peakiyu, € 3aBUCUMOCTh OT Pa3IHYHBIX (PAKTOPOB

1.9

O6paTI/IMLIC pCaKkuu. XHUMHYECKOE PaBHOBECHC. (DaKTOpBI, BJIMAKOINIKUEC Ha

cocTostHue XuMHuueckoro papHosecus. [Ipunnun Jle [latense

1.10

OnekrpoauTudeckas auccormanusa. CuiabHbIE W ciaObie 37eKkTpoiuThl. Cpena
BOJ/IHBIX PACTBOPOB BEIIECTB: KHCasA, HEUTpabHasl, menovHas. Peakiiuy HOHHOTO

oOmeHa

1.11

OKHCINTENbHO-BOCCTAHOBUTENBHEIE pC€aKknuun

Heoprannueckast xumust

2.1

Hemerannel. [lonoxenue nemeraisioB B [lepuonnueckoil cucteMe XMMUYECKUX
snementoB /.M. MenneneeBa U 0COOCHHOCTH CTPOCHHS aTOMOB. DU3MYECKUE

CBOMCTBA HEMETAJIOB. AJIJIOTPOIUS HEMETAJLIOB (Ha IPUMEpE KUCIOPOAA, CEPBIL,

docdopa u yrneposaa)

2.2

XUMHUYECKHE CBOWCTBA BAXHEHIIMX HEMETAIOB (TaJIOT€HOB, CEpbI, a30Ta,
dochopa, yriepoma W KpEMHHsA) M HX  COCIUHCHHWHA  (OKCHJIOB,
KHCIIOPOACOACPKAIUX KHUCIOT, BOJOPOAHBIX coenuHeHuil). I[lpumenenue

BaXKHEUIIINX HEMETAJJIOB Y UX COSIUHEHUN

2.3

Mertannel. Ilonoxenue mertamnoB B Ilepuonnyeckoil cucteMe XUMHUYECKUX
snemenToB /.M. MenneneeBa. OcoOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX 000JI0UEK
aToMOB MeTayuioB. O0mue pusnyeckue cBoiicTBa MetasioB. CIijiaBbl METaJIJIOB.

DNEKTPOXUMHUYECKUN Pl HANIPSKEHUHA METAIJIOB

2.4

XUMUYECKHUE CBOMCTBA BAXKHEHIIMX METAIIOB (HATPHUMA, Kalud, KalbIIHiA,
MarHuii, aJIOMUHHUHA, ITUHK, XpPOM, JKeJIe30, Melb) U HUX coeauHeHui. OOrrue

CHOCOOBI MOTyYeHHs MeTaIJIOB. [I[puMeHenne MeTaijioB B OBITY M TEXHUKE

2.5

I'enetuueckas cBs3b HCOPTraHNYCCKUX BCHICCTB, MPUHAMJICKAIIUX K PaA3JIMIHBIM

Kj1accaM

XUMHUS U KU3HD

3.1

Ponp xumum B 00€CIEeYCHHHM SKOJIOTMYECKOHM, SHEPTeTHYSCKOW W TIHIIEBOMN
0e30MacHOCTH, Pa3BUTUU MeAUIMHBL. [lOHATHE O HAyYHBIX METOJAX MO3HAHMS

BEIIIECTB U XUMUYECKHUX PEAKIIUN




HPGIICTaBJ'[eHI/ISI 00 06HII/IX HAaYYHBIX IMPUHOUIIAX NPOMBIIIIICHHOI'O ITOIYYCHUA

BaKHEHIIINX BCIICCTB. YenoBek B MUPEC BCHICCTB U MATCPHUAJIOB: BayKHEHIITHE

3.2 CTPOUTENIbHbIE MaTepHalbl, KOHCTPYKIIMOHHBIE MaTepuaibl, KpPacKH, CTEKJIO,
KepaMHKa, MaTepuaibl A DJIEKTPOHUKH, HAHOMATepHUallbl, OpraHUYEeCKHe |
MHHEpaJIbHbIE YI00pEeHUS
XuMHUsS W 3I0pOBbE YEJIOBEKa: MpaBHJa MCIOJIb30BAHUS JIEKAPCTBEHHBIX

3.3 npenapaTos, MpaBuiia 0€30MacHOr0 UCIOIb30BAHUS MPENAapaToB OBITOBON XUMHUH

B IIOBCEJIHEBHOW KU3HU




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YHEHUKA

» Xumus, 10 xnacc/ I'abpuensu O.C., Octpoymo WN.I'., Cnankos C.A.,
AxknronepHoe oomectBo «M3narenscTBo «IIpocBenienue»

» Xumus, 10 xnacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; nox penakiueit Jlyauna B.B., O61ecTBo ¢ orpaHndeHHON
oTBeTCTBEHHOCTHIO «IPODAY; Akuimonepnoe obuiectBo «M3naTenscTBo
«IIpocsewmenue»

» Xumus, 11 xmace/ I'abpuensa O.C., Octpoymon W.I'., Cnankos C.A.,
AxnmonepHoe obmectBo «M3narenbctBo «IIpocBenienue»

» Xumus, 11 xknacc/ Epemun B.B., Ky3smenko H.E., JIpo3znoB A.A., Jlyaun B.B.;
nox pexaknuei Jlyanaa B.B., O01iecTBo ¢ orpaHi4eHHON OTBETCTBEHHOCTHIO

«IPODA»; AkunonepHoe obmectBo «M3narenbcTBo «IIpocBenienne

METOANYECKHUE MATEPUAJIBI AJIS1 YYUTEJA

1. Meroguueckoe nmocooue s yuurens / KaBepuna A. A., [luayruna I'.B.;
noxa pen.l'. B. [lmuyrunoi. M. : ®I'BHY «MuctutyT cTparerun pa3BuTus
obpazoBanusi PAO», 2022 81 c.: n.

ISBN 978-5-6049293-5-3

2 I'abpuensa, O. C. Xumus 10-11 kmacc. bazoslit ypoBenb. MeToanueckoe

mocooue.



3 Peanmuzanus tpedoBanuit ®I'OC ocHOBHOIr0 001IEro 00pa3oBaHuUS :
MeToauyeckoe nocooue ang yaurensi. — M. : ®T'BHY «Uuctutyt crparerun
pasButusi oopazoBanust PAOy», 2022 — 97 c.: u.

4 TlpenogaBaHue €CTECTBEHHO-HAYYHBIX TPEIMETOB B YCIOBUSIX OOHOBIICHUS
coJiepKaHus 00IIero 0Opa3oBaHus : MeTogudeckoe mocooune. — M. : ®I'BHY

«HcTuTyT cTparteruu pa3Butus oopazoBanus PAOy», 2021 — 184 c.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://drofa-
ventana.ru/upload/iblock/3fb/3fbeabfe49625ad21elc71cef4f94d63. pdf
https://myschool.edu.ru/

https://m.edso0.ru/00ae3f50

https://resh.edu.ru

https://uchebnik.mos.ru

http://all-met.narod.ru

http://www.xumuk.ru
https://pcu-pd.pd/catalog/oborudovanie-dlya-sredney-i-starshy-shkoly/kabinet-
himii/elektronnye-obrazovatelnye-resursy 4/elektronnye-obrazovatelnye-

resursy-po-himii-8-klass-oblako-zn/?ysclid=mOr7esqeep737216380






