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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo XuMuM Ha YpOBHE CpeIHEro 001Iero oopa3oBanus pazpadboTaHa
Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHHU B
Poccuiickoit deneparnuu», TpeOOBaHUM K pe3yibTaTaM OCBOCHHS (eaepanbHoi
oOpaszoBaTeIbHON mporpamMmbl cpeanero obmiero obpaszoanus (DPOIT COO),
npencTaBieHHbIX B DenepaqbHOM TOCYJapCTBEHHOM 00pa3oBaTEIbHOM CTaHAApTe
COO, c¢ yuérom Konmenmuu mnpenogaBanus ydeOHOro mnpenMera «XuMuUs» B
oOpa3oBaTeibHBIX opranuzaiusax Poccuiickoit denepaiiyu, peaau3yomux OCHOBHbIE
oOpa3oBaTeibHbIE TPOrPaMMBbl, M OCHOBHBIX TMOJOXKEeHUU «CTpaTeruu pa3BUTHUS
BoctiuTanus B Poccuiickoii ®@enepanuu Ha niepuon g0 2025 roga» (Pacmopsikenue
IIpaButenbcTBa PO 0T 29.05. 2015 No 996 - p.).

OcHOBY MOAXOIOB K pa3pabOTKe MNpPOrpaMMbl MO XUMHH, K ONPEIEICHHUIO
oOmielt crpaterud OOydeHHs, BOCIHTAHUS U Pa3BUTHUS OOYYAIOIIUXCS CPEICTBAMU
yueOHoro npenmera «Xumus» ais 10—-11 kimaccoB Ha 0a30BOM ypOBHE COCTaBWIIM
koHuentyainbaple mojiokeHus PI'OC COO o B3auUMOOOYCIOBIEHHOCTH IICJIEH,
colepKaHUs, pe3ylabTaTOB O0Oy4deHUss U TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHHUKOB.

XHAMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o01reo0pa3oBaTeIbHOM  OpraHu3aliy, SBISIETCS HEOThEMJIEMOW YacThlo  HX
oOpazoBaHHOCTH. OHO CHYXKUT 3aBEplIAIONIMM  JITalloM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KJIIOYEBBIX IIEHHOCTEH, MPUCYIINX
IIEJIOCTHOM CHCTEME XUMHYECKOT0 00pa3oBaHusl. DTH LIEHHOCTH KacaloTcs MO3HAHUSA
3aKOHOB MPHUPOBI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphl YeJIOBEKa, a
TaK)Ke IKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 370POBBIO M IPUPOIHOM
cpene. Peanuzyercs xummudeckoe oOpa3oBaHUE OOYYAIOUIUMXCS Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHMsI CPECTBAMU y4eOHOro MpeameTa «XuMUus», COJAEpKaHHe U
MIOCTPOCHHE KOTOPOIro OMpeJeleHbl B MPOrpaMMe MO XUMHH C YYETOM crienuuku
HAyKd XUMHUHM, €€ 3HAYCHHUs] B MO3HAHMM MPUPOABl U B MATEPUAIBHOM >KU3HU
oOIIecTBa, a Takke C Y4Y€TOM OOIMX IeJie W MPUHIMIIOB, XapaKTepU3YIOIINX
COBPEMEHHOE COCTOSIHME CHCTEMBI CpeIHero ooimiero obpazoBanus B Poccuiickoii
denepanui.

XUMHS Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HayK HIpaeT ocoO0yi poOjb B
COBPEMEHHOMW LIMBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalIbHON KyIbTypbl. OHa
BHOCUT CBOM BKJaJ B (OPMUpOBAHUE PAIMOHATBLHOTO HAYYHOTO MBIILICHUS, B
CO37laHUE IIEJIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIeM MHpEe KakK O EIUHCTBE
OpUpOABl M YeJOBeKa, KOTopoe (GOopMUPYETCS B XMMHUM Ha OCHOBE IOHUMAaHUSA
BEILIECTBEHHOTO COCTaBa OKPYXAIOIIEr0 MHpA, OCO3HAHMS B3aUMOCBA3U MEKIY
CTPOEHUEM BEIIECTB, UX CBOWCTBAMH M BO3MOXKHBIMU 00JIACTSMU MPUMEHEHUS.

TecHo B3auMOAEHCTBYS C APYIrMMHU €CTECTBEHHBIMM HayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThbl0 MUPOBOM KYJBTYPhl, HEOOXOAUMBIM YCJIOBHEM YCIEIIHOTO
TpyJa U SKU3HM Kaxaoro uieHa ooOmectBa. CoBpeMeHHass XUMHUS KaK Hayka
co3uJareiibHas, KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBjieHA Ha pEIICHHE



rJI00AIBHBIX  MPOOJIEM YCTOWYMBOIO Pa3BUTHS 4YENOBEYECTBA —  CHIPHEBOIA,
HHEPreTUYECKOH, MUIIEBON, FIKOJIOTHYECKON 0€30MacHOCTH U OXPaHbI 3JI0POBbSI.

B coorBercTBMM C OOMMMH LEMSIMH W TPUHIMIIAMH CPEJHEro oOIIero
oOpaszoBanus cojaepkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbI YpOBEHD
U3YyYEHHs) OPUEHTHPOBAHO MPEUMYIIECTBEHHO HAa OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOy4Jaromuxcs, HeOOXOAUMYIO UM JIJIsl BBIPAOOTKH MHUPOBO33PEHUECKUX OPUEHTUPOB,
YCHEIIHOT'0 BKJIIOUEHUS B )KU3HBb COIIMYyMa, MPOIOKEHHS 00pa30BaHUS B Pa3IMYHbBIX
00JIaCTX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBisionuMu  TipeiMeTa  «XUMHUS»  SBIAIOTCS  0a30BbIe  KYpChl —
«Opranuueckass xumusi» U «OOmas W HeopraHudeckass XHUMHs», OCHOBHBIM
KOMITIOHEHTOM COJIepKaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHWM 1O HEOPraHWYeCKOW XMMHUHU (C BKIIOYCHUEM 3HAHUN U3 00IIed XUMHH) U
opranudeckoil xumuu. DopMHpOBaHHE JAaHHOW CUCTEMBI 3HAHUHN TPU HU3yUYEHUHU
npenMeTa 00eceYrBaeT BOZMOXHOCTh PACCMOTPEHHUSI BCETO MHOT0O00pa3us BEIIECTB
Ha OCHOBE OOIIUX MOHATHM, 3aKOHOB U TEOPUN XUMHH.

CtpykTypa conepkanusi KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHa B MpOrpaMMme IO XMMHUU HAa OCHOBE
CUCTEMHOr0 TMOAXO0Ja K M3YYeHHIO Y4YeOHOro Marepuaia U OOyCJOBJIEHA
UCTOPUYECKH 0OOCHOBAHHBIM PAa3BUTHEM 3HAHUW HA ONMPENENEHHBIX TEOPETHUUECKUX
ypoBHsX. Tak, B Kypce OpraHMuecKkoil XMMHUH BEIIeCTBA PAaCCMaTPUBAIOTCS HA YPOBHE
KJIACCUYECKON TEOpUH CTPOCHUS OPraHUYECKUX COCJUHEHUH, a TakKe Ha YpOBHE
CTEPEOXUMHUYECKUX U DJIEKTPOHHBIX MPEJCTaBICHUN 0 CTpoeHUH BelecTB. CBeneHus
00 m3ydaeMblX B Kypce BEIIecTBax HAlOTCS B Pa3BUTUU — OT YIIEBOAOPOJIOB O
CJIOHBIX OMOJIOTUYECKH AaKTUBHBIX COEIUHEHMH. B Kypce opraHumueckoil XWMHUU
MOJIy4aloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O 00IIET0 00pa3oBaHUs
NepBOHAYAIbHBIE TMPEACTABICHUSI O XHWMHUYECKOW CBSA3HM, KIACCU(PUKAIMOHHBIX
NpU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUUYECKON
peaKiuu.

[lon HOBBIM yrjaoM 3peHuss B ImpeameTe «XuMuUs» 0a30BOr0  ypOBHS
paccMaTpUBaeTCsl HW3Y4YEHHBII Ha YpOBHE OCHOBHOTIO 00ImIero o0pa3oBaHUs
TEOpETUYECKU MaTepuasl M (AKTOIOTHMYECKHE CBEIEHHUS O BEIECTBaX W
XUMHYECKOW peakuuu. Tak, B 4acTHOCTHU, B Kypce «OOmas u HeopraHMdeckas
XUMHS» 00yYaronuMcs TPeOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKUX M METOIOJOTUYECKUX MO3ULIUM,
riyoke TOHATh HMCTOPUYECKOE U3MEHEeHHe (YHKIUA OSTOro 3akoHa — OT
o0o011aromei 10 0ObSICHSIONICH U TPOTHO3UPYIOIIESH.

Enunas cuctema 3HaHUN O Ba)XKHEWINUX BEIIECTBaX, WX COCTaBE, CTPOCHUH,
CBOICTBAaX M MPUMEHEHHH, a TaKXE€ O XUMHUYECKUX PEaKIMSIX, UX CYIHOCTH HU
3aKOHOMEPHOCTSIX MPOTEeKaHus JomnoiHsercs B Kypcax 10 u 11 kitaccoB aneMeHTaMu
collepKaHMsl, MMEIOIMMHU KYJIbTYpOJIOTHYECKUA W MPUKIATHON Xapakrep. ITH
3HaHMUS CMOCOOCTBYIOT TMOHUMAHHUIO B3aUMOCBSI3M XUMHUHU C JPYTMMH HayKamH,
packphIBaloT €€ pojb B MO3HABATENBHONW M MPAKTUYECKON NEeATeIbHOCTH YellOBeKa,
CIIOCOOCTBYIOT BOCIIMTAHHUIO YBaXKEHHSI K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPHUH U



NPAKTUYECKUX TPUIOKEHUH XUMHH, TOMOTAIOT BBIMTYCKHUKY OPHUEHTHUPOBATHCS B
OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX TpolOiieMax, CBSI3aHHBIX C XHUMHEH,
KPUTHUYECKU OCMBICTUBATH MHMOOPMAIUIO U IPUMEHSTH €€ JIJIsl TOTOIHEHUST 3HaHU,
pEIICHHs] UHTEJUIEKTYAJIbHBIX U AKCIIEPUMEHTAIBHBIX HCCIIEOBATEIbCKUX 3a7au. B
IIEJIOM CoJiepKaHhe Y4eOHOro mpeameTa «XUMHUS» JTaHHOTO YPOBHSA HW3Yy4YEHUS
OpUEHTUPOBAHO Ha (POpMUpOBaHHE Yy OOYUYAIOIIMUXCS MHUPOBO33PEHUYECKON OCHOBBI
Uil TOHMMaHusl (uiocopckux wuaed, TaKuX Kak: MaTepualbHOE €IMHCTBO
HEOPraHMYEeCKOTr0 M OPraHHMYeCKOro MHUpa, O0O0YCJIOBJIEHHOCTh CBOMCTB BEIECTB HMX
COCTaBOM U CTPOEHHEM, IMO3HABAEMOCTh MPUPOHBIX SABICHUM MyTEM IKCIIEPUMEHTA
M pEHIeHUs TMPOTUBOPEUYMM MeEXIy HOBBIMH (aKTaMd U TEOPETUYECKUMU
NPEINOChUTKAMHU, OCO3HAHHUE POJIM XUMHUU B PEUICHUU HKOJIOTHYECKUX MpodsieM, a
TaKke MpoldsieM COEpeKeHUs IHEPTrEeTUUYECKUX PECYPCOB, CHIPbs, CO3JAaHUS HOBBIX
TEXHOJIOTUI U MaTepPUAJIOB.

B mmane pemieHus 3agad  BOCHUTAHUS, Pa3BUTUS MW COLMAIM3ALUU
OoOy4YaromMXCcs TMPUHATBIE MPOrPaMMON 1O XUMHH TOJIXOIbI K OMNpEeIeTICHUIO
colepKaHUs W  TIOCTPOCHHUS TpeaMeTa MpeaycMaTpuBarOT  GOpMHUpPOBAHUE
YHUBEPCAIBHBIX YUEOHBIX NEHCTBUN, UMEIONINX 0a30BO€ 3HAUCHHE JIA PA3TUUHBIX
BUJOB JESATENBHOCTU: pEIIeHUs MpodsieM, TOHUcKa, aHaiau3za u o0paboTku
uHbOpMaIMK, HEOOXOIUMBIX JUIsI TPUOOPETeHHs ONbITa NPAKTUYECKON U
UCCJIeI0BATEIBCKOM JAESTENIBbHOCTH, 3aHUMAIOIIECH BA)KHOE MECTO B TIO3HAHUU XHUMUH.

B mpaktuke mnpenojaBaHus XUMUU KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CpPEAHETo OOIIero oOpa3oBaHusl, MPU OINpPEACICHUN
collepKaTeNIbHOM XapaKTepUCTUKU IeJell W3y4YeHHs TpelMeTa HalpaBlIeHUEM
NEPBOCTEIIEHHON 3HAYMMOCTH TPAAUIIMOHHO MpU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHYECKOM HAyKh KaK 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
NESTEHbHOCTH YEJOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJIMYECKON TOYKM 3PEHMs] TaKOM TMOJXOJ K OINPEACTICHUIO LeJed H3ydeHus
IpeIMeTa SBIISETCS BIOJHE ONPaBIaHHbBIM.

CornacHO MaHHOW TOYKE 3PEHHs TJIaBHBIMU IEISIMU HM3Y4YeHHs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 k1) ABIAIOTCS:

e (QopmupoBaHue cHUCTeMbl  XHUMHYECKMX  3HAHUM  Kak  BaKHeWIen
COCTAaBIIAIONIEH €CTeCTBEHHO-HAYYHOW KAapTUHBI MHpPA, B OCHOBE KOTOPOM
JeXaT KIIOYEeBbIE MOHATHS, (DyHIaMEHTaJbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE $3bIKa HAyKH, YCBOGHHE UM TOHHMAHHME CYIIHOCTH JIOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMJIEHHE C UCTOPHEH MX
Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHre U pa3BUTHE TMPEJCTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUUYECKUX PEaKIUid, HEOOXOAUMBIX JIJISi IPUOOPETEHUS] YMEHUM
OpPUEHTUPOBATHCS B MUPE BELIECTB U XUMUYECKUX SBIICHUN, UMEIOIINX MECTO
B IIPUPO/IE, B MPAKTUYECKOW U MOBCEIHEBHOMN KU3HU;

e pa3BUTHE YMEHHUH U CIOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM  XUMHUYECKOTO  OSKCIEPUMEHTa,  COONIOJICHHEM  TIPaBHII
6e30macHOro oOpallieHus ¢ BeleCTBaAMH.



Hapsiny c¢ stum, copepskaTenbHas XapakTEpUCTHKA IeNied W 3a/ady U3ydeHUs
npeIMeTa B MporpaMMme Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHM C
HOBBIMHU TPHUOPUTETAMU B CHUCTEME CpelHero oodimiero obOpazoBanus. CerogHs B
NPEernoJjaBaHu XUMHUH B OOJbIIEH CTENeHU OTAAETCS MPEeANOYTEHUE MPAKTUYECKON
KOMIIOHEHTE cojiepKaHusi 00ydeHHs, OPUEHTUPOBAHHOM Ha MOATOTOBKY BBIMTYCKHUKA
o0mreoOpazoBaTebHON  OpraHu3allid, BIAJElomero He HaObOpoM 3HaHUU, a
(GYHKUIMOHAIBHOW TPaAaMOTHOCTBIO, TO €CTh CIIOCOOAMHM M YMEHHUSIMU aKTHBHOTO
NOJIyYeHUs 3HAHUW U TPUMEHEHHUS HX B peaJbHOM JKU3HU JUIsl pEIICHUA
NPAKTUYECKUX 3a/ad.

B cBs3U ¢ 3TUM Npu U3y4EHHUH NpeaMeTa «XUMUSI» JOMUHUPYIOIIee 3HaUYCHUE
NPUOOPETAIOT TAKUE ENH U 33/1a4H, KaK:

ajanTamys 00yJarouuxcsi K YCIOBUAM IUHAMUYHO Pa3BUBAIOIIETOCS MUDPA,
dbopmupoBaHue WHTEJUIEKTYaJIbHO pa3BUTOM  JIMYHOCTH, rOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY NPHUHITHIO TPaMOTHBIX
pEIIeHU B KOHKPETHBIX >KU3HEHHBIX CUTYaIUsX, CBA3AHHBIX C BEIIECTBAMH U UX
NpUMEHEHHUEM;

dbopmupoBaHue y  OOydYarOIIMXCA  KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HUMEIOIIUX YHUBEPCAIbHOE 3HAYEHHE [Jisi pPa3IMYHBIX BHJIOB
NEeSTENbHOCTU: pEIIeHus] MpoOjeM, MOHMCKa, aHaiu3a U o0paboTku WHGOpMAIIUH,
HEOOXOJIMMBIX JIJIsl IPUOOPETEHHSI OIbITa JAESITEILHOCTH, KOTOpask 3aHUMAeT BaKHOE
MECTO B TO3HAHUM XUMHUH, a TakXKe JJIA OIEHKHM C TO3UIMI 3KOJIOTHMYECKOn
0e30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MPOILIECCOB HA OPraHU3M
YeJioBeKa U MPUPOJIHYIO CPEAY;

pa3BUTHE I[IO3HABATENIbHBIX WHTEPECOB, MHTEJUIEKTYaJIbHBIX U TBOPUYECKHUX
CIoCOOHOCTEM O0YyYaroMIMXCA: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE
3HAHMS 110 XUMHHU B COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTSIMU, MCIOIH30BAThH
COBpEeMEHHbIE WH(GOPMAIIMOHHBIE TEXHOJOTHMHU JIA MOUCKAa W aHaiu3a y4dyeOHOW u
HAYYHO-TIONMYJISIPHON WH(GOPMAIIMN XUMHUUYECKOTO COJEPIKAHMUS;

dbopMupoBaHUE U Pa3BUTHE Y OOYYAIOIIUXCS ACCOIMATHUBHOTO U JIOTHYECKOTO
MBIIIJICHUS, HAOIMIOAATeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIEe OCOOEHHO
HEOOXOJMMbI, B YAaCTHOCTH, MpPH IUIAHUPOBAHUM U TMPOBEIACHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIUTaHUE y  oOOydwaromuxcsi  yOeXIEHHOCTM B  T'YMaHUCTUYECKOMH
HANPaBJICHHOCTH XUMHUH, €€ BaXXHOW pOJIM B pEHICHUU TIOOAIBHBIX MpobdiieM
PaAIMOHAIBHOTO MPUPOJIOIOIB30BAHUS, TOMOJHEHHUS] YHEPreTUYECKUX PECYpCoB H
COXpaHEHHUS TPHUPOIHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEPEKHOIO
OTHOIIIEHHUS K TMPHUPOJIE W CBOEMY 3[0POBbIO, a TaKXe NPUOOPETEHUS OIbITa
UCIIOJIb30BaHMUS TOJIYYEHHBIX 3HAHMM IJI1 TPUHSATHS TPAMOTHBIX pEIIEHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yyebHoM miiane cpeqHero o61iero oopa3oBaHus npeaMer «XuMus» 6a30BOro
YPOBHS BXOJUT B COCTaB NMpeAMETHOMN 06actu « EcTecTBEeHHO-HAYUYHBIE TPEIMETHI.



OO61iee 4Kciio 4yacoB, OTBEACHHBIX JISl U3YyYEHHUs XUMHH, HA 0a30BOM YpPOBHE
cpeaHero oOmiero oopa3zoBanus, coctabisgeT 68 yacoB: B 10 kimacce — 34 yaca (1 gac
B Hegnento), B 11 kimacce — 34 gaca (1 gac B Heeomo).



COJEPKXAHME OBYYEHUA
10 KITACC
OPTTAHUYECKASA XUMUA

TeopeTnvyeckre OCHOBbI OPraHUYeCKON XUMHUHU

[Ipenmer oprannyeckoil XuMHuM: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUYCHHE B
MOJIYYEHUH HOBBIX BEIIECTB M MAaTepuajoB. Teopus CTPOEHUS OpraHUYECKUX
coenunenuii A. M. bytieposa, e€ ocHOoBHbIE MosoxkeHUs1. CTPYKTYypHBbIE (HOPMYJIBI
opraHudeckux BemecTB. [‘omomorus, wu3zoMepusi. XuMUYecKas CBsI3b B
OpPraHNYeCKUX COEIUHEHUSX — OJIMHAPHBIE U KpaTHBIE CBSI3U.

[IpencraBienue o kiaccupuKauu opraHuyeckux BemlecTB. HoMmeHkmatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHUyecKas) W TpUBUAJIBHBIE HAa3BAHMS
BaXXHEHIINX MPEJICTaBUTENCH KIIaCCOB OPraHMYECKHX BEIECTB.

OKCHepUMEHTAJIbHBIE METOAbl HM3YYEeHHs] BEIIECTB M WX IMPEBpallleHU:
O3HAaKOMJIEHHE C 00pa3laMu OpraHMYeCcKHX BEIIeCTB W MaTepuallaMH Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJEKYJI OpPraHUYEeCKUX BEIIECTB, HAONIOJCHHE W
OINKMCAaHKUE AEMOHCTPALIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IpU HarpeBaHuu (TUIaBlieHUEe, OOYTIIMBaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB W CTPOCHHE, TOMOJOTMYECKUU psia. MetaH U 3TaH —
NPOCTEHIINE TPEJCTABUTEIN aJKaHOB: (U3MUECKHE MU XHUMHUYECKHE CBOMCTBa
(peakuuu 3aMelleHus] U TOPEHUs), HaXOXJEHHWE B TMPUPOJE, NOJydYeHHUEe U
pUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN psANl. DTUIIEH U MPOMUIeH —
NPOCTEHIIINE TPEJCTABUTEIN AJKeHOB: (U3MYECKHEe U XHUMHUYECKHE CBOMCTBa
(peakuuu TUIPUPOBAHUS, TAJIOTCHUPOBAHUSA, THUIpATAlMM, OKHUCICHHUS U
NOJIMMEPHU3ALINHN ), TOJIyYeHHE U PUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 um meTwnOyranues-1,3: cTpoeHue, BaKHEHIIHE
XUMHYECKUE CBOMCTBA (peakius nonumepuszanuu). [lomydueHre CHHTETUYECKOTO
KaydyKa U pe3UHBI.

AJIKHHBI: COCTaB U OCOOCHHOCTU CTPOCHMSI, TOMOJIOTHYECKUH psifl. AUETHIICH
— TMPOCTEHIINIA TPECTABUTENb AJIKUHOB: COCTaB, CTPOCHHUE, (DU3UYECKUE W
XUMHYECKUE CBOMCTBA (peakluu THIPUPOBAHMS, TAIOTC€HUPOBAHUS, THIpATAIUH,
rOpeHusl), MOJyuYeHrEe U IPUMEHEHHE.

Apenbl. beHzon: coctaB, crpoeHue, (pu3nyecKkue U XUMHYECKHE CBOMCTBA
(peakiuu raJoreHUPOBAaHUS M HUTPOBAHUS), MOJYYCHHE W NMpPUMEHeHue. Tonyon:
cocmas, cmpoeHue, @usuyeckue U  XuMuyeckue ceolucmea  (peaKyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NoNyyeHue U npumeHenue. TOKCUYHOCTH
apeHoB. ['‘eHeTHueckasi CBA3b MEXAY YIVIEBOJOPOAAMH, NPUHAJICKAINUMHA K
Pa3TUYHBIM KJIACCAM.

[IpupoaHbie HMCTOYHUKU YIIIEBOJMOPOAOB. [IpupoaHbli ra3 W TOMYTHBIE
HedTsHbIe Ta3el. Hedth u €€ mpoucxoxkaenue. CrocoObl nepepaboTku HePTH:
NEpPEeroHKa, KpPEeKUHI (TEPMHUYECKUM, KaTaauTH4eckuil), mnuponu3. [IpoayKTel



nepepaboTku HedTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yTOJIb ¥ MPOAYKTHI €ro nepepadboTKH.

OKCHepUMEHTAJIbHBIE METOAbl HM3YYEHHs] BEIIECTB M WX IMPEBpallleHU:
O3HaKOMJIEHHE C 0Opa3llaMu IUTacTMAacC, KaydyKOB M PE3WHBI, KOJUIEKIIUH
«Hedtp» u  «Yrompy, MOAEIUPOBAHHUE  MOJIEKYJ  YIJIEBOJIOPOJOB
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON paOOThI: MOJyUYEHHE STUIICHA
Y U3y4YE€HHE €TO CBOMCTB.

Pacuérnbie 3amaun.

Bobrunciiennss 1Mo ypaBHEHHIO XHUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEAKIMH MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WM MPOIYKTOB PEaKIIUN).

Kucnopoaconep:xaiiue oprannieckue coeuHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON U JTaHOJ: CTPOEHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (peaklUd C AaKTUBHBIMU MeETaJlJlaMH,
raJIOreHOBOJIOPO/IAaMH, TOpEeHHe), NpuMeHeHue. BoaopoaHbie CBSI3U MEXIy
MOJIEKyJIaMU CUPTOB. [leficTBHe MeTaHOoa 1 3TaHOJIa Ha OPTaHK3M YeJIOBEKa.

MHoOroaToMHBIE  CHOUPTHI. ODTWICHIJIUKOIbL U  TIULEPUH: CTPOECHHUE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
MeTaJJlaM{, KauyeCTBEHHAasl peakIilusi Ha MHOTrOaTOMHbIE CIUPTHI). JleiicTBue Ha
opraHusM yenoseka. [IpuMmeHeHue raunepuHa u 3TUICHTIIUKOJIS.

@deHon: CTpOEHHE MOJEKYNbl, (U3UYECKUEe U XUMUYECKHE CBOMCTBA.
Tokcuunocts henona. [Ilpumenenue genona.

Anpaerunpl U Kemowsl. DopMmanbAeTUl, aleTaIbACTHIl: CTPOCHHE,
bu3nUeckrue W XMMHUYECKHE CBOMCTBA (pEakIMU OKUCIEHUS M BOCCTAaHOBJICHUS,
KayeCTBEHHBIE PEaKINH), OTyYEeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeJieibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCyCHasi KHCIIOTBI: CTPOCHHE, (PU3MYECKHe U XUMUYECKHE CBOWCTBA (CBOMCTBA,
oOmue AJig Kiacca KUCIOT, Peakius dTepuuKaium), MoJTydeHue U IpuMeHEeHUeE.
CreapuHoBasi U OJIEMHOBAs KUCIOTHl KaK MPEJCTABUTENN BBICIIUX KapOOHOBBIX
KUCT0T. MblIa KaK COJIM BHICHIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

Cnoxknble >(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KucioT. [uaponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. buonornueckas
POJIb KHUPOB.

VYrneBonsl:  cocTaB, KiIacCHpUKalMs ~ yrieBojoB  (MOHO-, JH- U
nojmcaxapuibl). ['1roko3a — mpocTedmii MoHOcaxapu: OCOOCHHOCTH CTPOCHHS
MOJIEKYJIbl, (QU3WYECKHEe M XUMHUYECKHE CBOMCTBa (B3aMMOJEHUCTBHE C
ruapokcuom meau(ll), oxucienne aMMHuadHbIM pacTBOpoM okcuua cepedpa(l),
BOCCTAHOBJIEHHUE, OpOXKEHHE TIIIOKO3bl), HAXOXIEHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonoruyeckas poisib. @orocunre3. pykTo3a Kak H30MEP TITFOKO3HI.

Kpaxman u memnono3a kKak MpupoaHbie monuMepbl. CTpoeHHe Kpaxmaina |
HeJuTtoNo3bl.  PU3NYeckre W XUMUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KayeCTBEHHAs PEaKIIHsI C HOJOM).




OKCIIepUMEHTAIILHBIE METOABl H3YYCHHsI BEIIECTB M HMX IpPEBpaIleHU:
NpoBeCHNEe, HAOIIOJACHHE W ONHCAHHWE ISMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAa4YEeCTBEHHBIC PEAKIMU OJHOATOMHBIX CHHUPTOB (OKHCICHHE 3TaHOJa
okcunoM Menu(Il)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJCHCTBUE TIIMIIEPHHA C
runpokcunom menu(1l)), anpaernoB (OKMCIEHHE aMMHAYHBIM PAacTBOPOM OKCHIIA
cepeopa(l) u ruapokcugom wmemau(ll), B3aummomeircTBHE Kpaxmalia C HOJIOM),
NPOBEACHHUE MTPAKTUIECKON PabOTHI: CBOMCTBA pacTBOpa YKCYCHOWM KHCIIOTHI.

PacuérHbie 3amaun.

Bbrancnenusi 1Mo ypaBHEHHIO XHMHUYECKOH peakiuu (Macchl, 00BEMa,
KOJINYECTBA MCXOMAHOTO BEIIECTBA WJIM MPOIYKTAa PEaKIMH 10 M3BECTHBIM Macce,
00BEMY, KOJIMIECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKITHH ).

A30TCoepKaIIe OpraHNIeCKHe COSTMHEHUSI.

AMUHOKHCIIOTH KaKk aM(pOTepHbIE OpraHuYecKue coeanHeHus. du3ndeckue
M XAMUYECKHE CBOWCTBA aMHHOKHCIIOT (Ha TpUMeEpe TIIMIHMHA). bruomornueckoe
3HaYCHWE aMUHOKHUCIOT. [lenTumpl.

benkn kak TpUpPOAHBIE BBHICOKOMOJICKYJISIpHBIE coenuHeHus. [lepBudHasi,
BTOPUYHAS W TPETUYHAS CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OCIIKOB:
THJIPOJIN3, JICHATYypaIlisl, Ka4YeCTBEHHbIC pEaKIUy Ha OCIKH.

OKCIIepUMEHTAIILHBIE METOABl H3Y4YCHHsI BEIIECTB M HMX IpPEBpaIleHU:
HaOII0/ICHNE W ONMCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIus OEIKOB MpU
HarpeBaHWH, [IBETHBIC PEAKIIUU OCIKOB.

BbicokoMoIeKyIsIpHBIE COeTUHEHHUST

OCHOBHBIE TOHSTHS XHMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHUI: MOHOMED,
MIOJIUMED, CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEPH3AINH, CPEIHSS MOJICKYJISpHAS
macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJICKYJISIPHBIX COSAMHCHUA —
MOJTMMEPHU3aIUs U TIOTUKOHICHCAITHSI.

OKCIIepUMEHTAIILHBIE METOABl H3YYCHHsI BEIIECTB M HMX IPEBpaIleHU:
O3HAKOMJICHHE ¢ 00pa3iaMu MPHUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUIACTMAcCC,
Kay4yKOB.

MeXnpeaMeTHBIE CBSI3H.

Peanmzarnust MeXmpeIMETHBIX CBA3CH NPU U3yUYEeHUN OPTaHMYECKONH XUMHUH B
10 kmacce OCYIIECTBIISIETCS YEpe3 HCIIOJBb30BaHHE KaK OOIIMX eCTECTBEHHO-
HAY4YHBIX TOHSATUH, TaK M TIOHATHH, SBISIIONINXCS CUCTEMHBIMHU JJIS OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHUE, HAYIHBIA (PaKT, THIIOTE3a,
3aKOH, TEOpHsI, aHaIN3, CUHTE3, KiIaccU(UKAIHs, MePHUOJUIHOCTh, HAOIIO/ICHNE,
U3MEpEeHHE, YKCIIEPUMEHT, MOJICITUPOBAHHE.

®dwuszuka: wmarepus, DOHEprusi, Macca, aroM, OJJIGKTPOH, MOJIEKYIa,
DHEPreTHYECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSTHHE
BeIIeCcTBa, QU3MUECKUE BEIIMUNHBI U €IMHUIIBI KX N3MEPCHHUS.

buonorus: kmerka, opranmsm, Omochepa, oOMEH BEIIECTB B OpraHU3ME,
doTrocuHTE3, OHMOJOTHMYECKH AaKTHUBHBIC BelIecTBa (OCNKH, YTIIEBOIBI, KHUPHI,
hepMeHTHI).



['eorpadusi: MuHEpaabl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
PECYPCHI.

TexHonorusi: mNUIEBbIE MPOAYKTHI, OCHOBBI PAI[MOHAIBHOTO THUTAHMUS,
MOIOIINE CPECTBA, JIEKAPCTBEHHbIE U KOCMETUYECKUE MpenapaThl, MaTepuasbl U3
MCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTuyeckne 0OCHOBbI XUMHH

XUMUYECKUA BJIeMEeHT. AToM. Sapo aromMa, H30TOMNBI. JIEKTPOHHAs
00o0j0uKa. DHEpPreTHYECKre YPOBHHU, MOJAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeeieHUsT AJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PUTYpAITUS aTOMOB.

ITepuonnueckuii 3akoH u Ilepronnyeckas cucremMa XUMUYECKUX DJIEMEHTOB
1. 1. MenneneeBa. CBsi3b MEPUOAMYECKOTO 3aKOHA U [leprmoamdeckoil cCucTemsl
xuMmuueckux aneMeHToB JI. M. MeHmeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XMMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXKHBIX BEIIECTB [0 TpyHmaM H IepHoIaM.
3HayeHUe NEPUOAUYECKOTO 3aKOHA B Pa3BUTHUHU HAYKHU.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHYECKOW CBS3U
(koBaJIeHTHAsI HEMOJISIpHAS W TIOJIIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJCHTHONW XHMHUYECKOW CBsI3M (OOMEHHBIHW M JOHOPHO-
akienTopHeiii). BomopoaHas cBsA3b. BajleHTHOCTh. DIEKTPOOTPUIATEIHHOCTb.
Crenienp okuciaeHus1. MoHBI: KATHOHBI M aHUOHEI.

BemectBa  MOJIEKYJISIpHOTO W HEMOJIEKYJSIPHOTO  CTPOCHHUA. 3aKOH
MOCTOSIHCTBA COCTaBa BEMIECTBA. THUIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIUUECKON PEIIETKHU.

[TonsaTue o aucnepcHbIX cucTeMax. VICTHHHBIE M KOJIJIOMJHBIE PACTBOPHI.
MaccoBas 10Jis1 BelllecTBa B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCJIMHEHMH. Homenkmnartypa
HEOpPraHWYECKUX BelecTB. ['eHeTHdeckass CBA3b HEOPraHWYECKUX BEIECTB,
MPUHAICKAIMX K PA3JTMYHBIM KJIACCaM.

Xumuueckas  peaknusa. Knaccudukanmss  XUMHUUYECKUX — peakiuid B
HEOPraHWYECKONW W OPraHWYECKONW XUMHMHM. 3aKOH COXPaHEHHUS MAacChl BEIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUM TTPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCHMMOCTh OT pa3MuHbIX (pakropoB. OOpaTtumbie
peakuuu. XUMHYECKOe paBHOBecue. DaKTOphl, BIUSAIONIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas aucconuanusa. CUibHBIC U cia0bie AIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KMCIIasl, HEUTpaJIbHAs, IETIOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIBLHBIE PEAKIIUH.



OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB W WX MPEBpAILLCHUN:
neMoHcTpanusa Tadsmn «llepuoaudeckas cucrema xuMuueckux siaementos . U.
MeHnneneeBay, u3ydeHUe MoOJeled KPUCTAUTMYECKUX PemEToK, HaOMIoAcHUuE U
OMHCaHue JTEMOHCTPAIIMOHHBIX U JTJA0OPATOPHBIX OMBITOR (pa3iiokKeHUEe MEPOKCUIa
BOJIOPO/Ia B MPUCYTCTBUM KaTaIU3aTOPa, OMPEAECICHUE CPEelibl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHIWKATOpPA, pEaKIMd HWOHHOTO OOMeHa),
IPOBEICHUE MPAKTUUECKON paboThl «BiusiHue pa3nmuyHbIX (JaKTOPOB HA CKOPOCTh
XUMUYECKOU peaKIum.

PacuéTtHpic 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKMX pEaKlHWil, B TOM YHCIIE
TEPMOXUMHUYECKHE PaACUEThl, PaCU€Thl C MCIOJIH30BAHUEM IIOHATHUS «MAacCOBas
JIOJISI BEIIIECTBAY.

Heopranuuyeckasi xumusi

Hemeramnel. Ilomoxenue HemerammioB B llepuoamueckor  cucrteme
xumuuyeckux siemMeHtoB JI. M. MenueneeBa U 0COOCHHOCTH CTPOEHHS aTOMOB.
®u3NYECKUe CBOMCTBA HEMETAJIOB. AJIJIOTPONHUS HEMETAUIOB (Ha mHpuMepe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XHUMHYECKHE CBOMCTBA BaXKHEHIITUX HEMETAJUIOB (TallOTE€HOB, CEpHI, a30Ta,
dochopa, yrmepoga W KpeMHHs)) W HX  COCIMHEHUU  (OKCHJIOB,
KHUCIIOPOJICOAEPKAIINX KUCTIOT, BOJOPOIHBIX COSTUHEHUN ).

[IprMeHeHne BaXKHENIIINX HEMETAIIOB U X COCIUHECHUH.

Mertamibl. [lonoxenue meramioB B Ilepuoguyeckoil cucteMe XMMHUYECKHX
anemenToB JI. . MenneneeBa. OcOOEHHOCTU CTPOCHHS DJIEKTPOHHBIX 000J0UYEK
atoMoB MeTtauioB. O0mue puszndeckue cpoiicTBa MeTauioB. CIijlaBel METaJIIOB.
DNEKTPOXUMUUECKUI Pl HANPSIKEHUN METAIIIOB.

XUMHUYECKUE CBOWCTBA BAXKHEHIITUX METAUIOB (HATPHM, Kalluid, KaJIbIIHi,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KeJ€30, MEJIb) U UX COCTMHCHUH.

OO6mue crnocoObl MojydeHus: MeTauioB. IlpuMeHeHre MeTauioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB W WX MPEBpAILLCHUN:
U3y4YeHHEe KOJUJIEKIIMU «MeTauibl U CIUIaBbl», 00pas3IoB HEMETANJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/a4, HaOJIOJIeHWEe W OIMCAaHHWE JIEeMOHCTPAIlMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHHUS C PacTBOpaMU
KHUCJIOT M IIE€JI0UeH, KaueCTBEHHBIE PEAKI[MU Ha KATUOHBI METAJIJIOB).

PacuéTHpic 3amaun.

Pacuétel Maccel BelecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WIM OOBEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB,
pacu€Tel Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OTHO
U3 BEILECTB UMEET MPUMECH.

X¥MuSA H )KH3Hb

Pons xumMum B oOecriedyeHUH SKOJIOTHYECKOM, YHEPreTHYECKOM M THUIIEBOM
0€301acHOCTH, pPa3BUTUM MeAuIMHBL. [loHATHE O HAyYHBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKITUH.



[MpencraBnennss 00 OOMMX HAYYHBIX MPHHIMIAX [POMBIIIJICHHOTO
TIOJTy4YCHUSI BA)KHEUIITX BEIIECTB.

YenoBeKk B MHpE BEIIECTB M MATEPUAIIOB: BAKHEHIINE CTPOHUTEIHHBIC
MaTepuasbl, KOHCTPYKIIMOHHBIE MaTepHalbl, Kpackdh, CTEKJIO, KepaMuKa,
MaTepUaNbl I SJCKTPOHUKHA, HAaHOMATEepHaNbl, OPTAaHWYECKNE W MHHEPAIIbHBIC
ynoOpeHus.

XuMusi U 30pOBbE YeNIOBEKa: IMpaBUjla HUCIOIH30BAaHUS JICKApPCTBEHHBIX
IpernaparoB, MpaBuiia 0€301acHOTO HCIIOJIB30BAaHUS TPENapaToB OBITOBOW XUMHUHU
B TIOBCETHEBHO JKU3HH.

MeXnpeaMeTHBIE CBSI3H.

Peanmzamust  MeXNpeaMETHBIX  CBsI3ed Mpu  HM3yYeHUM  OOmed u
HEOpTraHWYeCKol XUMUU B 11 Kilacce OCyIIECTBISIETCS Yepe3 MCIOJIb30BaHUE KaK
OOIMMX EeCTECTBEHHO-HAYyYHBIX TMOHATHH, TaK ¥ TOHATHHA, SBISIOIIAXCS
CUCTEMHBIMH JIJISl OTACIIBHBIX IPEIMETOB €CTECTBEHHO-HAYIHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAyYHBIC TOHSATHS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KIacCU(PUKALHUs, TEPUOINIHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJICITMPOBAHIE, N3MEPEHUE, SIBIICHHUE.

®dwusuka: MaTepus, JHEPTHsl, Macca, aToM, JIEKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOI, PAJIMOAKTUBHOCTh, MOJICKYJIa, SHEPTETUIECKHI YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBa, (PM3MUECKHE BEIWYMHBI U €IUHUIBI UX
MU3MEPEHHS, CKOPOCTb.

buonorus: kierka, opraHu3M, JKocHcTeMa, Owocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

['eorpacdusi: MUHEpaIbl, TOPHBIE TTOPOJIBI, TIOJIE3HBIE MCKOIAaeMbIe, TOIUIHBO,
pECypCHI.

TexHomorusi: XUMUYecKasi MPOMBINIJICHHOCTh, METALTYPTHS, POU3BOJICTBO
CTPOHTEIBHBIX MAaTEPHAJIOB, CEIBCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, MHIIEBAs
POMBIIIUIGHHOCTh,  (papMmarieBTUYecKass  MPOMBIIUIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX TIpernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHaliOB,
DJIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOT HH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOTPAMMEBI 110 XMMUN
HA BA30BOM YPOBHE CPEJHEI'O OBIIET'O OBPA30OBAHIA

JIMYHOCTHBLIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pe3yiabTaTaM OCBOCHUS
OOy4YaromMMHCS TPOTpaMM CpeHEro oO0miero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeIMEeTHBIM U MpeaMeTHbIM). HaydHo-meTroanuecko OCHOBOW IS
pa3paboTKH TUIAHUPYEMBIX Pe3yJbTaTOB OCBOEHHUS MPOrPaMM CPEIHETO OOIIEero
00pa30BaHus SABISIETCS CUCTEMHO-IESATETbHOCTHBIN MOIXO/I.

B cooTBeTCTBMHM € CHCTEMHO-ACSATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyIbTATOB OCBOCHHMS TpeIMeTa «XUMHS» Ha YPOBHE CPETHEro
o011ero 00pa3oBaHusl BbIJIETIEHBI CISAYIONINE COCTABISIONIUE:

OCO3HAaHHE OO0YYaIOIUMHUCSI POCCUHUCKOW TPakIaHCKOW HIEHTUYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIMYMEe MOTHBAIIMU K 00yUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUM JIMUYHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaIULIUi 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEeSTEIBHOCTH II€HHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, TMPUCYIIUMH EJIOCTHON
CUCTEME XHUMHUUYECKOT0 00pa3oBaHUs;

HaJIMYME MPABOCO3HAHUS IKOJIOTHYECKOM KYJIbTYPhl M CIIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yNabTaThl OCBOEHHUsS MpeAMeTa «XHUMHS» JOCTHTaloTCs B
€AMHCTBE Y4YeOHOW M BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJJaMUd POCCUHCKOTrO TPa)XJTaHCKOTO OOIIECTBA, NMPUHATHIMU B O0OIECTBE
HOpMaMM W  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IpoIeccam
CaMOTO3HAaHMUs, CaMOpPa3BUTUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromuxcs.

JIM4HOCTHBIE pe3ynbTaThl OCBOEHHUS MpeaMera «XHUMHUS»  OTpaXKaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEILHON M TMPAKTUYECKOW J1€ATeTbHOCTH
oOydaromuxcs Mo peaju3aluy MPUHATHIX B 00IIeCTBE IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpa:xaaHCKOTr0 BOCIIMTAHMS:

OCO3HAHMS 00YYAIOIIUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

NpPEJICTaBIIEHUsI O COIHUAJIbHBIX HOpPMax M TNpaBWIaX MEXKIUYHOCTHBIX
OTHOIICHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESITEIbHOCTH TpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX W TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY W
apryMeHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB Y4eOHOMN A TENbHOCTH;



2) NIaTPUOTHYECKOT0 BOCTIMTAHNSA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJIEIHUIO
OTEUECTBEHHON XUMUU,

YBOKEHMSI K TIPOILIECCY TBOpPYECTBA B 00JIACTH TEOPUH M IMPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHHUSI TOTO, YTO JIOCTHMIKEHHS HAyKH €CTh pPe3ysbTaT
JUTMTENIPHBIX ~ HAOJIOCHUH, KPOMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  ITOHUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B TMOJYYCHHUH U IOCIEAYIONIEM
aHajau3e WH(OpMaIMK O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUEeCTBEHHOMU
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPaBCTBEHHOTO CO3HAHMS, S THYECKOTO TIOBEICHNUS,;

CITOCOOHOCTH OIIEHUBATh CUTYyAIUH, CBA3aHHBIE C XUMUUECKUMH SBJICHUSMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSICh Ha MOpaJbHO-HPAaBCTBEHHBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHHUBATh CBOE IMOBEJCHUE M TMOCTYNKH CBOMX TOBapHIIEH C
MO3UIIMA HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAaHHME TIOCJICICTBUH ITHUX
MOCTYTIKOB;

4) popMuUpPOBaAHUSA KYJbTYPHI 310POBbSI:

NMOHUMaHMsI IIEHHOCTEeW 3710poBoro W Oe3omacHOro oOpasza >KH3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (HU3HUYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOJIrOICHUsT TIpaBWJI 0OE€30MacHOr0 OOpaIlleHus C BeleCTBaMU B OBITY,
MTOBCETHEBHOM KM3HU U B TPYJOBOH JEATEILHOCTH,

MOHUMAHMUsI I[EHHOCTH TPAaBWUJI HWHIWBUAYAJTBHOTO M  KOJUICKTUBHOTO
0€301acHOT0 MOBEACHUS B CUTYAIUAX, YIPOXKAIOITUX 3I0POBBIO M KU3HU JIIOJICH;

OCO3HAHUS TOCIEICTBUI M HENPHUATHS BPEIHBIX NMPUBBIUCK (yMOTpeOIeHuUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHU );

5) Tpy10BOro BOCIMTAHMS

KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIBCKOM
NeATeIbHOCTH, OOIIECTBEHHO TIOJIC3HOW, TBOPYECKOW ©W  JAPYTrUX  BHJAX
NeSATeITHOCTH;

YCTAaHOBKM Ha aKTHBHOE YydYacTHE B pEIICHUH TMPaKTHUYECKUX 3a7ad
COITMAILHOM HAIPaBJIEHHOCTH (B paMKax CBOEI0 Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3YUECHHIO MPOodeccuil pa3audHoro pojia, B TOM
YHUCJIe HA OCHOBE IPUMEHEHHS TTPEAMETHBIX 3HAHUH 110 XUMHUH;

YBOKCHHUS K TPYAY, JIOJAM TpyJa U pe3yiabTaTaM TPYAOBOU NESATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUIYAJIbHON TpPAaCKTOPUH
oOpaszoBanus, Oyaymied mpodeccun W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, HHTEPECOB U
noTpeOHOCTEeH 00IIeCTBa;

6) 3K0J10TNYeCKOro BOCIIMTAHMS:



HKOJIOTHYECKHU I1eJIeCOO0pa3HOT0 OTHOIICHUS K TPHPOJE, KaK HCTOYHHUKY
CYIIECTBOBAHHMS JKU3HHU Ha 3eMJIe;

NMOHMMAaHHUS TJ00aJbHOTO XapaKTepa AKOJOTHYCCKUX TPOOJIeM, BIHSHHS
HKOHOMHYECKHUX IMPOIICCCOB Ha COCTOSTHUE TTPUPOTHON U COITUAIIBHOU CPEJIbL;

OCO3HAHUSA HEOOXOAUMOCTH HCIIOJB30BAHUS JOCTHXKEHUH XHMHUH IS
PEIICHHS BOIIPOCOB PAIIMOHAIBLHOTO TPUPOI0IIOIB30BAHUS;

aKTUBHOTO HEIPHATHS JEHCTBHH, TNPHHOCAIIUX BpeA  OKPYKAIOIICH
NPHUPOJTHON Cpejie, YMEHHUS IMPOTHO3MPOBATH HEOJIArOMPHUSATHBIC JKOJIOTHUYCCKHE
HOCIICJICTBUS MPEATPUHUMAEMBIX JICHCTBUI U NIPEIOTBPAIATh HX;

HAJIMYUS Pa3BUTOTO 3KOJIOTHYECKOTO MBIILICHUS, YKOJOTHYECKOW KYJIbTYPHI,
OIbITa JEATENHHOCTH JKOJIOTHYECKOH HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MMM B TO3HABAaTEIbHONH, KOMMYHHUKATHBHOW W COIIMAJIBHON
NPAaKTUKE, CIOCOOHOCTH W YMCHHS AaKTUBHO TIPOTHUBOCTOSITH HJICOJIOTHHU
xemooouu;

7) IEeHHOCTH HAYYHOT 0 TIO3HAHMS

c(hOpPMHPOBAHHOCTH MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HaYKH U OOIIECTBEHHON MPAKTUKH;

NOHMMAaHHUS CIeNU(PUKH XUMUM KaK HayKH, OCO3HaHHMS €€ poJin B
(GOpMHpPOBAaHUN PAlMOHAIBHOTO HAYYHOTO MBIINLICHUS, CO3JaHUU IIEJIOCTHOTO
NpEeJICTaBIICHUsT 00 OKPY)KAIOIIEeM MHUPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEH M PEIICHHH IPo0JeM COXpaHCHHUS
IPHPOJTHOTO PAaBHOBECHS,

yOSKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHH JUIS  COBPEMCHHOU
UBUJIM3AMA: B €€ TyMaHUCTHYECKOW HANpPABICHHOCTH W Ba)XHOW pOJIM B
CO371aHUU HOBOM 0a3bl MaTepUATLHOW KYJIBTYPHI, PEIICHUHU III00aJbHBIX IPOOIEM
YCTOWYUBOTO Pa3BUTHS YEIIOBEUYCCTBA — CHIPHEBOM, IHEPTrEeTUUCCKOM, MUIICBON H
HKOJIOTHYECKON 0€301acHOCTH, B PAa3BUTHH MEIHUIIMHBI, OOCCIICYCHHH YCIOBUI
YCHEIIHOTO TPyJa W OKOJIOTHYCCKH KOMQPOPTHOM IKHM3HU KaKIOTO UICHA
00IIIeCTBa;

CCTCCTBEHHO-HAYYHOW TI'pPaMOTHOCTH: IIOHUMAHHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIB3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJB30BaTh
noJiydaeMble 3HAHHS JIJIS aHAJIM3a U OOBSICHCHUS SIBJICHUH OKPYXAIOIIETo MUpa |
POUCXOJIANINX B HEM M3MEHEHUN, YMEHUS JieJlaTh 000CHOBAaHHBIC 3aKJIFOUCHHS Ha
OCHOBE HaydHbIX ()aKTOB U MMCIONIUXCS JaHHBIX C IEIbI0  TOJyYCHHS
JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJILHO HCIIOJB30BaTh XHMHYECKHE 3HAHUS IS
pEIICHHS TIPO0JIEM B peabHBIX KU3HEHHBIX CHTYaIHsX;

MHTEpeca K TO3HAHUIO U UCCIICA0BATEILCKOM JIeITeIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTHM K  HENPEPBIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHUI0, K AKTHBHOMY TIOJYYCHHIO HOBBIX 3HAHUH 110 XUMHUU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMH;

MHTEpeca K OCOOCHHOCTSAM TPy/a B Pa3IMYHBIX cdepax NMpodhecCHOHATBHOM
JESITENHLHOCTH.



METANPEIAMETHBIE PE3YJIBTATHI

MeranpenMeTHbIEe pe3ylbTaThl OCBOEHUS y4eOHOTO IpenMera «XuMus» Ha
YpOBHE CpeAHEro o01Iero 00pa3oBaHus BKIIOYAIOT:

3HauYMMble 1 (OPMUPOBAHUS ~ MHUPOBO33PEHUS  OOyYArOMIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIpEeIMETHbIE) OOIEHAayUYHbIE TIOHSTHS, OTpaKarollue
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa M CHeUu(PHUKYy METOJ0B TMO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX Haykax (Marepusi, BEIeCTBO, SHEPTHUs, SIBJICHUE,
IpoIecc, CUCTeMa, Hay4YHbIN (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UcciieoBaHne, HaOM0IeHnEe, U3MEpPEHNE, IKCIIEPUMEHT U JIpyTHUe);

YHUBEpCaJIbHbIE Y4eOHbIe NeHcTBUS (TO3HABaTEIbHbIE, KOMMYHHKATHUBHBIE,

PETYISITUBHBIE), oOecreynBaoIne dbopmupoBaHue G yHKUIHMOHATIBEHOM
IPaMOTHOCTH U COITUATIBHOM KOMIETEHIIMN 00y4YarOIIUXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHHUS U yYHUBEpCAJbHBIE yueOHbIE
JNEUCTBUS B MTO3HABATEILHOU U COIMANIBHOM MTPAKTHKE.

MeTtanpeaMeTHbIE Ppe3yiabTaThl OTPAXaOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIBHBIMH, KOMMYHUKATHBHBIMU U  PETyJIATHBHBIMU
JIEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMHU Y4eOHBIMH MO3HABATEJbHBIMH
JAeHCTBUSIMU:

1) 6a30Bble JJOrHYecKHe JeCTBUS:

CaMOCTOSITEIbHO  (OPMYJIIMPOBaTh W aKTyallM3UpoOBaTh  MpoOJIeMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpeAeisTh LEJIH JESITEIbHOCTH, 3ajJaBas IapaMeTpbl U KPUTEPUU HUX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ACATEIBHOCTHU C MOCTABICHHBIMU LIEJISAMU;

UCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JJOTMUYECKOTO MBIIUICHUS —
BBIJICTIATh XapaKTEPHbIC MPU3HAKU TOHSITUW W yCTAHABIMBATHh MX B3aMMOCBSA3b,
UCITIOJIB30BaTh COOTBETCTBYIOIINUE TTOHATUS JIJI1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUM;

BLIOMpATh OCHOBAaHHMS W KPUTEPUU I KIAaCCU(PUKAIMU BEIIECTB H
XUMUYECKUX PEAKIIUIA;

yCTaHAaBIMBaTh MNPUUYUHHO-CIEJACTBEHHBIE CBS3M MEXKIY H3y4ae€MbIMU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKHE PpaCCyXJeHHs (MHAYKTHUBHBIE, JEIYKTHBHBIE, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B paccMaTpHUBAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI 1 3aKITIOUCHHS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMHUHU CUMBOJINYECKHUE
(3HaKOBBIC) MOJIEIIH, TPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas ¢GopMmysia, YpaBHEHHE XUMHYECKOU
peakIuu — TPU PEIICHUU Y4eOHBIX IMO3HABATENbHBIX M TMPAKTUUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC TIPECTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4Ya€MBbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:



BJa/IeTh OCHOBAaMHU METOJIOB HAYYHOT'O IO3HAHMS BEIIECTB U XHUMHYECKUX
peaKiuu;

(bopMyTHpOBaThH LIENU U 33a/1a4U UCCIIEIOBAHMS, HCTIOIb30BaTh MOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBaHHBIE BOMPOCHI B KadeCTBE MHCTPYMEHTA
MO3HAHUSI M OCHOBBI JIJIsi (POPMHUPOBAHUS TUIOTE3BI MO MPOBEPKE MPaBUIBLHOCTH
BBICKA3bIBAEMBIX CY>KICHUMH;

BIaJIETh HABBIKAMHM CaMOCTOSITEIBHOTO IJIAHUPOBAHMUSI U IPOBEIACHHUS
YUYEHHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HaOIIOJaTh 32 XOJ0M
nporecca, CaMOCTOATENFHO TPOrHO3UPOBATH €r0 pe3yibTaT, (OpMYIUPOBATH
0000111eHHST ¥ BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YJIHTATOB UCCIEAOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJIeNIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOM MCCIIeNOBaTEIbCKOM W MPOEKTHOM
NESTENBHOCTH, MPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
MOMCKY METOJI0OB pEIICHUs MPAKTUYECKUX 3ajad, NPUMEHEHHUIO pPazIuYHBIX
METOJIOB MTO3HAHUS.

3) pa6oTa ¢ undopmaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHMKAX UWHGPOpMauu (HAy4HO-
NOMYyJsIpHAsl JIUTepaTypa XHUMHYECKOTO COJEp)KaHUs, CIpPaBOYHBbIE TOCOOUS,
pecypcel MHTepHeTa), aHanu3upoBaTh MHPOPMALIMIO PA3IMYHBIX BUAOB U (OpM
Npe/ICTaBICHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HENPOTUBOPEUUBOCTD;

(bopMyTUpOBaTh 3aMpOChl U MPUMEHSATh PA3IUYHbIE METOIbI MPU MOUCKE U
orbope wuHpOpPMAIUKA, HEOOXOAUMOW ISl  BBIMOJHEHHUS] YYEOHBIX 3ajad
OTIpEeICNIEHHOTO TUTIA;

NpUOOpPETaTh OMNBIT MCIOJIB30BaHUA HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpATh  ONTHUMAIBbHYIO  (GOpMY  MpEACTaBICHUS
uHdopManmu (cXeMbl, TpaduKH, JUArPaMMbl, TAOJIUIIbI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4eCTBE CpeAcTBa Npu paboTe cC
XUMHYECKOW HHPOpMalMe: NPUMEHSITh MeXNpeaMeTHole (du3nueckue u
MaTeMaTUYEeCKUE) 3HaKU U CUMBOJIBI, (OpMYyIibl, aO0OpeBUATYpbl, HOMEHKIATYPY;

UCIIONIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HATJISTHOCTH.

OByajeHne yHUBEPCAIbLHBIMH KOMMYHHUKATHBHBIMU 1€CTBUSAMM:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXIae€MOM TeMbI B XOJ€ rajora u/uiu
JTUCKYCCUHM,  BBICKAa3bIBaTh  HJeH, (POPMYJIHPOBATH CBOM  MPEAJIOKECHUS
OTHOCHUTEIHHO BBITIOJIHEHHSI TPEJIJIOKEHHOM 3a/1au;

BBICTYIIATh C MPE3CHTAlMEeN pe3yJNbTaTOB IO3HABATENBHON J1€ATENbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIFHO UM COBMECTHO CO CBEPCTHUKAMU TIPU BBHIMTOTHEHUU
XUMHYECKOTO JKCIEPUMEHTA, MPaKTUYECKOH padOThl MO MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, pean3alui yueOHOTO MpoekTa U (GOPMYIHUPOBATH BHIBOJIBI
o pe3yJibTaTaM MNPOBENEHHBIX HCCIEIOBAHUM MyTEM COTJACOBAaHUS MO3UIUN B
X071e 00CyX/IeHHs] 1 OOMEHa MHEHUSMH.



OByajieHre YHUBEPCATBLHBIMH PeryJSTUBHBIMHU AeHCTBUAMM:

CaMOCTOSATENIFHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO IM03HABATENIHHYIO
JeSTENbHOCTh, Ompenensis €€ Lead M 3a7auyd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpeJlaraeMblii  alTOPUTM JEUCTBUM TIpH
BBIMIOJTHEHUU Y4EeOHBIX M MCCIENOBAaTeIbCKUX 3a/ady, BbIOMpaTh Haubosee
3hexTuBHBIN crnoco0 HuX pemeHus ¢ y4€TOM TOJNydYeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKHUX PEaKIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH AESATEIHLHOCTH Ha OCHOBE CaMOaHaIN3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIbTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOGHHS Kypca «OpraHuueckass XUMHS»
OTpaXkaroT:

c(OpPMHUPOBAHHOCTh  MPEACTABICHUM O XUMHYECKOM  COCTaBIAIONICH
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHpPA, pOJM XUMUHU B TIO3HAHUU SIBICHHUI
npupoabl, B (OPMUPOBAHMHM  MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIMOHANBHONW IPAMOTHOCTH, HEOOXOIUMOM ISl pelIeHUs TPAKTUYECKUX 3a1ad
M 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM
cpene;

BIQJICHME  CHCTEeMOW  XHUMHYECKMX  3HAHUW, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATAIOIME TOHATUA (XUMHUYECKHM DJIEMEHT, aToM, »JJIEKTPOHHAs
000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb, SJIEKTPOOTPUIIATEIHLHOCTh, XUMUYECKAS
CBsI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTas U COKpalIEHHAs), MOJb, MOJSpHAs
Macca, MOJISIpHBIM O00BEM, YIIepoAHBIM cKeneT, (yHKIMOHAJIbHAS TpyMIa,
paauKai, U30Mepusi, U30Mepbl, TOMOJIOTUYECKHUI Psii, TOMOJIOTH, YTII€BOJOPOIbI,
KHACTIOPO/ W a30TCOJEpKalllie COEIUHEHHs, MOHOMEp, TOJIUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHUS); TEOPUU U 3aKOHBI (TEOpHUs CTPOCHHS
opranndeckux BemectB A. M. byTiiepoBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHI $I3bIK XUMHUHU; MHUPOBO33PEHUECKHE 3HAHUS,
JeXalue B OCHOBE MOHMMAaHUS TPUYUHHOCTH U CUCTEMHOCTH XHUMHYECKHUX
ABJICHUN, (DAKTOJIOTMUECKUE CBEICHUS O CBOMCTBax, COCTaBe, IMOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUU BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
PAKTUYECKON 1eITeTbHOCTH YeJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUH BBISBISITH XapaKTepHbIE MPU3HAKK TOHSTHIM,
yCTaHaBIMBATh WX B3aWMOCBSA3b, HCIOJIb30BaTh COOTBETCTBYIOUIUE TOHSTHS MPU
ONHMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUI OPraHUYECKUX COSTMHEHU;

c(hOpPMHPOBAHHOCTh YMEHHI HCIIOJNB30BATh XMUMHUYECKYI0 CHUMBOJIUKY IS
COCTaBIICHUS MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMyn OpraHMYEeCKHX BEIIECTB U YPaBHEHUN XHMHYECKUX peaKilui,
M3rOTaBIIMBATh MOJIENM MOJIEKYJI OPTaHMYECKUX BEIIECTB JJIA WILTIOCTPAIUU UX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;



c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIWMBATH MPUHAJJIC)KHOCTh HM3YyUYEHHBIX
OpraHWYEeCKUX BEUIECTB MO HMX COCTaBY M CTPOEHUIO K OINpPEIeIEHHOMY
KJIacCy/Tpymie COeAMHEHU (yriaeBOAOPOMbI, KHCIOPOJ M a30TCOJAEpKaIlue
COCIMHEHHUS, BBHICOKOMOJIEKYJISIPHBIE COCAMHEHUS), NaBaThb WM Ha3BaHUS II0
cucremarnueckoir HoMmeHkiatype (IUPAC), a Taxke mpUBOAUTH TpUBHUATLHBIE
Ha3BaHMS OTIEIBHBIX OPraHMYECKHX BEIIECTB (PTHJIEH, MPOIHIEH, alleTUJIEH,
ATUJICHIJIMKOJb, TJIMIEPUH, (eHoN, (popmanblerui, amneTanblerusl, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KHUCIIOTa, CTEApPUHOBAsI KUCIIOTA, TIIH0K034,
bpyKTO3a, Kpaxmal, IeJUTI003a, TJIUIKH);

c(OpPMHUPOBAHHOCTh YMEHHMsI OMNpPEACNSITh BHABl XUMHYECKOM CBSI3U B
OpraHMYECKUX COSAMHEHUSX (OAMHAPHbBIE U KpaTHbBIE);

c(OpPMHUPOBAHHOCTh YMEHUS MPUMEHSATH TOJOXKEHUS TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bBytiepoBa mist 00bICHEHHS 3aBUCUMOCTH CBOWMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MAcChl BEILECTB;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpU30BaTb  COCTaB, CTPOCHHE,
bu3nUeckue M XUMUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTENECH pazIUYHBIX
KJIACCOB OPraHUYECKHX BEIHIECTB (METaH, 3TaH, STWIECH, MPOIWJIEH, alleTUJIEH,
Oyranuen-1,3, metmnOyraauen-1,3, GeH30JI, METAaHOJ, JTAHOJ, STUJICHIJIUKOJb,
TIIMLEPUH, (EHOJ, aleTalbIeruji, MypaBbuHasi U YKCYCHas KHCIIOTHI, TJIOKO3a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsI KUCJI0Ta), WJUTFOCTPUPOBATH T€HETUYECKYIO
CBA3b MEXJY HUMH YpPaBHEHHUSMHU COOTBETCTBYIOIIUX XHUMHYECKHX PEAKUUUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYT;

c(hOpMHPOBAHHOCTh YMEHHMSI XapaKTEPU30BaTh UCTOUHUKH YTIJIEBOJOPOAHOTO
CeIpbsi (HepTh, TNPUPOAHBIA Ta3, Yyrojib), CIOCOOBI UX TepepabOTKU U
NPaKTHYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OpPMHUPOBAHHOCTh YMEHUW TPOBOIAUTH BBIYUCICHHUS 10 XUMUYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJIYKTa
peakuuu MO W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEILECTB WIH MPOAYKTOB PEAKIUN);

c(hOpMHPOBAHHOCTh YMEHHMM BIIaJIeTh CHUCTEMOW 3HaHU 00 OCHOBHBIX
METOAAaX HayYHOTO MO3HAHMS, UCIIOJIb3YEMbBIX B XUMUHU MIPU U3YUYEHUH BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0IeHNE, U3MEPEHHUE, SKCIIEPUMEHT, MOJIETUPOBaHNUE),
UCIIOJIb30BATh CUCTEMHbICE XWMHYECKHWE 3HAHMS JJIsl TPUHATHA pEIICHHN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyalUsiX, CBA3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHUN COOJIO/IaTh MpaBuila MOJIb30BAHUS XUMUYECKOM
nocyAoi u 1abOpaTOpHBIM OOOpPYAOBaHHEM, a TaKkKe IMpaBuiia OOpaIIeHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBHITOJHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBHINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpeBpalleHUs OPraHUYECKUX BEIIECTB MPU HArPEBaHUH, MOTyUEHUE
ATUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIUU OPraHUYECKUX
BEIIECTB, JIEHATypalus OEJIKOB NpPHU HarpeBaHWU, IIBETHBIE pPEaKlUUU OEIKOB) B



COOTBETCTBMM C TMpaBUJIAMU TEXHUKHA OE€30MacHOCTH TpU OOpalieHUuu C
BEIIECTBAMU U JIA0OPATOPHBIM O0OPYIOBAHHMEM, TMPEACTABIATh PE3yJIbTAThI
XUMHYECKOTO JKCIIEpUMEHTa B (hOpMe 3amucH YpPaBHEHH COOTBETCTBYIOIIHUX
peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIMU3UPOBATh XHUMUUYECKYIO
UHGOpMAIINIO, TOJY4aeMyK U3 pa3HbIX KMCTOYHUKOB (CpeACTBa MacCOBOM
uHpopmanuu, IHTepHeT u apyrux);

chOpPMHPOBAHHOCTh ~ YMEHMHA  COOJIIOAATh  MpaBUjia  JKOJOTHYECKH
11eJIeCO00pa3HOro TMOBEJEHUsT B OBITY M TPYIOBOM JEATETbHOCTH B IEJNAX
COXpAaHEHHUSI CBOETO 3/I0POBbSl U OKPYKAIOIIEH MPUPOTHON Cpelbl, OCO3HABATh
OMACHOCTh BO3JEUCTBUSI Ha UBBIE OPraHU3Mbl OMpPEAENEHHBIX OPTraHUYECKUX
BEIIECTB, MOHUMAas cMmbici mokazarens [IJIK, mosicHATh Ha mpumepax CrocoObI
YMEHBIICHUS M TMPEJOTBPAIllEHUs HUX BPEAHOTO BO3JCUCTBUS Ha OpPraHU3M
YeJI0BEeKa;

JUIsE OOY4YaOIIUXCS ¢ OTPAHMYEHHBIMU BO3MOXKHOCTSIMU 370POBbSI: YMEHHE
NPUMEHSITh 3HAaHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHU;

JUISL  CJENBbIX W CIa0OBUIANIUMX OOYyYaroUIUXCs: YMEHHE HCIOJIb30BaTh
penbepHO-TOUEeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins s 3anucu XuMHYECKUX

dhopmyiL.

11 KJIACC

[IpenmeTHble pe3ynabTaThl OCBOCHHMS Kypca «OOImas W HeopraHudecKas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEACTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, POJM XUMHU B TO3HAHUU SIBJICHUU
npupoabl, B  (GOPMUPOBAHWUM MBIIUICHUS W KYJBTYpbl JIMYHOCTH, €&
(YHKIIMOHATBLHOW TPaMOTHOCTH, HEOOXOAMMOM JIJISI pEIICHHS TPAKTUUECKUX 3a71a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPHUPOIHOMN
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHMYECKMX  3HAaHMM, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIAraloIINe TOHATUS (XMMHUYECKHM 3JIEMEHT, aToOM, W30TOoIN, S-, p-, d-
AIICKTPOHHBIE OPOWTAIIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISAPHBIH OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCJICHUS, XUMUYECKas CBS3b
(KoBaJIieHTHAsl, MOHHAS, METAJUIMUECKas, BOJIOPOJIHAS ), KpUCTAJUTMYECKast PeIIETKa,
TAMBl ~ XMUMUYECKUX  PEAKLUMH, PacTBOpP, IJICKTPOIUTHI, HEIICKTPOJMTHI,
AJIEKTPOJIUTUYECKAsT JUCCOLMAIUSA, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM PEaKIMH, XUMHUYECKOE PaBHOBECHE), TEOPHUH W 3aKOHBI (TEOpHs
AJICKTPOJIMTHYECKON Aucconumanuu, nepuoanueckun 3akon J[. 1. Menpaeneesa,
3aKOH COXPAHEHUsI MacChl BEIIECTB, 3aKOH COXPaHEHMS W MPEBpaIICHUs] SHEPTUU
IpU XUMHUYECKHX PEAKLHMAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMUHU,
MHUPOBO33PEHYECKUE 3HAHUS, JICKAIIHE B OCHOBE MOHUMAHUS MNPUYUHHOCTH U
CUCTEMHOCTH XHMHMUYECKHX SBJICHHM, (PaKTOJOTHUYECKHEe CBEIICHHS O CBOMCTBAX,



COCTaBe, MOJYYCHUU M O€30MMaCHOM HCIIOJb30BaHUU BOKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY ¥ MIPAKTHUECKOH JEATEILHOCTH YEIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHHMM BBISBISATH XapaKTepHbIE NPU3HAKU TIOHSATHM,
YCTaHABIMBATh MX B3aUMOCBS3b, MUCIOJIb30BATH COOTBETCTBYIOIIUE TMOHSITUSA MPHU
ONMCAaHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPAIICHUI;

c(hOpMHUPOBAHHOCTh YMEHHUM HCIOJB30BATh XUMHUUYECKYIO CHMBOJIUKY JIJIs
cocTaBieHus (OpPMYJT BEIIECTB U  ypaBHEHUNW  XHUMHUYECKHX  PEaKIIHH,
cucreMmarnueckyro HomeHkaTypy (IUPAC) u TpuBuansHble Ha3BaHUS OTEIBHBIX
HEOPraHMYECKUX BEIEeCTB (yrapHbl Ta3, YIJIEKHUCIBIA ra3, aMMHaK, TaméHas
U3BECTh, HETAIlIEHAs! U3BECTh, IUThEBAS COJA, MUPUT U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHUH OINPEIENATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHUSAX PA3IUYHOIO COCTaBa, BUJ XUMHYECKOU
CBs3U (KOBaJICHTHAs, HOHHAS, METAJJTMYECKasi, BOJIOPOJIHAS) B COSTUHCHUSX, THII
KPUCTAJUTMYECKONW PEMIETKH KOHKPETHOrO BellecTBa (aTOMHas, MOJICKYJISIpHAs,
MOHHAs, METAJUTMYeCKasi), XapaKkTep Cpeabl B BOJHBIX paCTBOpaX HEOPTraHMUYECKUX
COCJIMHECHUN;

c(hopMUPOBAaHHOCTH YMEHUH YCTaHABJIUBATh MPUHAIIC)KHOCTD
HEOPraHMYECKUX BEIIECTB 10 WX COCTaBY K OINpeIeEéHHOMY Kiaccy/Tpymme
COeIMHEHUN (MPOCTHIE BEIIECTBA — METAIbl M1 HEeMETaJIbl, OKCHJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpPHBIE THIPOKCHIBI, COJIH);

c(hOopMUPOBAHHOCTh YMEHUM PaCKpPBIBATh CMBICI TIEPUOJANUECKOTO 3aKoHa /JI.
N. MenneneeBa 1 IEMOHCTPUPOBATH €I0 CUCTEMATH3UPYIONIYI0, OOBICHUTEILHYIO
U TIPOTHOCTUYECKYIO (D YHKITUH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh dJIEKTPOHHOE CTPOEHUE
aTOMOB XHMMHUYECKHUX »JJeMeHTOB 1-4 mnepuonoB Ilepuoanueckoir CUCTEMBI
xumuyeckux snmemeHToB JI. M. MenpaeneeBa, WCHoONb3ysl TOHATUS «S-, p-, d-
AJIEKTPOHHbBIC opOuTamny, «QHEPTETUYECKHUE YPOBHUY, OOBSICHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMHUYECKUX DJIEMEHTOB U UX COCIUHEHUU
1o nepuojiam u rpymmnam Ilepuoandyeckoil cucTeMbl XUMUUYECKUX dieMeHToB /1. U.
Menpeneena;

chOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHUYECKHE CBONCTBA HEOPraHWYECKHWX  BEHIECTB  PA3JUUYHBIX  KJIACCOB,
MOATBEPKJAaTh CYIIECTBOBAHWE TE€HETHMYECKOW CBS3M MEXAY HEOPraHUYEeCKUMU
BEIIIECTBAMU C NMOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINIA;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIMPOBATH XUMHUYECKHE PEAKIIUU TIO
pa3IUYHBIM TIpU3HAKaM (YUCIy U COCTaBY PEAarupyIOIIUX BEIIECTB, TEILIOBOMY
s dekTy peakiuv, U3MEHEHHUIO CTEIEHEW OKHCIICHHS JJIEMEHTOB, OOpPaTUMOCTHU
pEeaKIuM, Y4acTHIO KaTaJIu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh YpPaBHEHUS pPEaKIUH pa3TudHBIX
THUIIOB, TIOJTHBIC U COKpAIIEHHBIC YPAaBHEHUS PEaKIIUi HOHHOTO OOMEHa, YIUThIBAs
YCJIOBUSI, TPU KOTOPBIX ATU PEAKIIUU UAYT A0 KOHIIA;

c(hOpMUPOBAHHOCTh yYMEHUW TPOBOJAUTH PEAKIMH, MOATBEPKIAAIOIINE
KAUYEeCTBEHHBI COCTaB pa3JMYHBIX HEOPraHMYECKUX BEIIECTB, pPaclio3HaBaTh



ONBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH pPACKpPhIBAaTh CYIIHOCTh  OKHCIHMTEIIHHO-
BOCCTAHOBHUTEIIPHBIX PEAKIIMNA MOCPEJICTBOM COCTaBIICHHS JJIEKTPOHHOIO OanaHca
ATUX PEaKIU;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
peaKIuu OT pa3INIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHEIIHETO Bo3jaeiicTBus (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEpPU30BaTh XHUMHUYECKHUE IPOIIECCHI,
JIe)KaIllMe B OCHOBE MPOMBIIUIEHHOTO MOJYyYEHUsI CEpHOM KHUCJIOTHI, aMMHakKa, a
Takke CcHOPMHUPOBAHHOCTH TPEACTABICHHN 00 OOIMMX HAYYHBIX NPHUHIUAIAX H
HKOJIOTUUECKHUX MPOoOIeMax XMMHUYECKOTO TTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHUS C HCIIOIb30BaHUEM
MOHSTHS «MaccoBasi JOJI BEIECTBA B PACTBOPE», OOBEMHBIX OTHOIIECHUM Ta30B
IpU XUMUYECKUX PEAKIIUIX, MAacChl BEIIeCTBa MM 00bEMa ra30B MO0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIM O00BEMY OJHOTO W3 YYACTBYIOIIMX B PEaKIMU
BEIIECTB, TEIUIOBOTO 3(deKkTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILIECTB, NMPEBPAIICHUS U COXPAaHEHUS SHEPTUH;

c(hopMHUPOBAHHOCTh YMEHUN COOJIOJATh MPaBUJIa MOJIH30BAHUS XUMUYECKON
nocyJIol 1 jabopaTopHBIM 00OpYyJOBaHHMEM, a TaKKe NpaBujia OOpalleHHs C
BEII[ECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMHU TIO BBHITOJHEHHUIO J1A0OPATOPHBIX
XUMHYECKHUX OITBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJITAHUPOBATh M BBITIONHATh XUMHYECKUM
AKCTIEPUMEHT (pa3lioKeHHEe MEePOKCHAa BOJOPOJa B MPUCYTCTBUM KaTalu3aTopa,
ONpEAEICHUE Cpebl PACTBOPOB BEHIECTB C IOMOIIBI0  YHHUBEPCAIBHOTO
WHUKATOpa, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peaKkIluw,
peakImu MOHHOTO OOMeHa, KauyeCTBEHHBIC pEaKIMu Ha Cylbdar-, KapOoHAT- U
XJIOPUJI-AHUOHBI, HA KaTHOH aMMOHUS, PEUICHUE SKCIEPUMEHTAJBHBIX 3a/a4 0
temMam «Metamnb» U «Hemeramiasl») B COOTBETCTBHHM C MPaBWJIAMH TEXHHKU
0e301acHOCTH TIpU OOpalleHUH ¢ BEIIeCTBAMH U JaO0OPaTOPHBIM 000PYI0BAHHUEM,
IPEACTaBIATh PE3ylAbTaThl XHMHYECKOTO0 DJKCIEpUMEHTa B (opMe 3amucu
YpaBHEHUM COOTBETCTBYIOIIUX PEAKIUN U (HOPMYIMPOBATH BHIBOALI Ha OCHOBE
ATUX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIU3UPOBATh XUMHUUYECKYIO
uHOpMaIIMIO, TOIyYaeMyl0 W3 pPa3HBIX HCTOYHHUKOB (CpeiCTBa MacCOBOM
KOMMYHUKalNU, MHTEpHET U IpyTux);

chOpMUPOBAaHHOCTh ~ YMEHHH  coOJNOAaTh  TpaBUiia  AKOJOTHYECKU
11eJ1eco00pa3Horo TOBEACHUS B OBITY M TPYJAOBOM JESITEIBLHOCTH B IEJAX
COXpPAHEHHUSI CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOIHON Cpeabl, OCO3HABATH
OMACHOCTh BO3JICUCTBUS HA KMBBIE OPTaHMU3MBbI ONMPEACIEHHBIX BEIIECTB, TIOHUMAs
cmbicn mokazarens [IJIK, mosicHATP Ha mnpuMepax CIOCOObI YMEHBIICHHUS U
NPEIOTBPAILICHUSI UX BPEIHOTO BO3JICUCTBUS HA OPraHU3M UYE€JIOBEKA;



JUIsi OOY4YaOIIUXCS ¢ OTPAHMYECHHBIMU BO3MOXKHOCTSIMU 370POBbSI: YMEHHE
NPUMEHSTh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUM;

JUISE  CIENBbIX U CIa0OBUIAIIMX OOYYaIOUIUXCs: YMEHHE MCIOJIb30BaTh
penbepHO-TOUEeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins s 3anucu XuMHYECKUX

dhopmyiL.
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4 TOMOJIOTUYECKUH PST !

5 MertaH u 3TaH — npocTeuIme |
MIPEICTaBUTENH aJTKaHOB

6 AJIKEHBI: COCTaB U CTPOCHHUE, |
CBOMCTBA

7 DTWIEH U MPONWJIEH — MPOCTEUIINe |

MpEACTAaBUTCIIN AJIKCHOB

[TpakTrueckast padota Ne 1.
8 «[Tonyyenue 3THIIeHA U U3yUYEHUE 1 1
€ro CBOWCTB»

Ankaauensl. byraguen-1,3 u
9 MetunoyraaueH-1,3. [omyuenue 1
CUHTETHYECKOTO KaydyKa ¥ Pe3UHBI

AJKHUHBI: COCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTMYECKUN Psi.

10 .. 1
AleTHIIEH — MPOCTEUIIHI
Mpe/ICTaBUTENb AJIKHHOB

1 Brruncnenus no ypaBHEHUIO |
XUMHUYECKOHN peaKiuu

12 ApeHbl: 6€H30JT U TOJTYOJI. |
TOKCUYHOCTBH apeHOB
I'enernyeckas CBsI3b YIIeBOJAOPOIOB,

13 MPUHAISKAINX K Pa3TUYHBIM 1
KJ1accam

14 [IpupoHbIE UCTOYHUKHT |

YTJIE€BOAOPOIOB: IPUPOIHBIN ra3 u




MOMyTHBIC He(PTSIHBIC Ta3bl, HEPTH U
MPOJYKTHI €€ mepepaboTKH

15

[IpupoHbIE UCTOYHUKHT
YTJIEBOAOPOIOB: IPUPOIHBIN ra3 u
MOMyTHBIC He(PTSIHBIC Ta3bl, HEPTH U
MPOJIYKTHI €€ mepepaboTKu

16

KonTtponbHas paboTa mo pasaeny
«YTIeBoA0pOabD)

17

[IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
METaHOJI 1 3TaHoJ. Bomopoanas
CBS3b

18

MHOroaTroMHbI€ CITUPTHI:
STUJICHTJIUKOJIb U TJIULEPUH

19

DEeHOM: CTPOEHUE MOJIEKYJIbI,
¢buznyeckue 1 XuMU4ecKue
CBOICTBa, MPUMEHEHUE

20

Anpaerunpl: GopManbaeTUI U
areTanpaerun. Aluetod

21

OnHOOCHOBHBIE MpeebHbIE
KapOOHOBBIE KHCIIOTHI: MypaBbUHAs U
YKCyCHas

22

[TpakTrueckas padota Ne 2.
«CBOICTBa pacTBOpa YKCYCHOM
KHUCITIOTBI»

23

CreapuHOBast U OJICMHOBAS KHCJIOTHI,
KaK MPEICTaBUTENN BBICIINX
KapOOHOBBIX KHCIIOT

24

Mbii1a KaK COJIM BBICHIAX
KapOOHOBBIX KHCIIOT, HX MOTOIIIEE
NEUCTBUE

25

CnoxHble 3(hUpPbI KaK TPOU3BOIHEIC
KapOOHOBBIX KUCIOT. [ mapomm3
CJIOKHBIX 3(hUPOB

26

Xupbr: ruapoan3, mpuMeHeHuHe,
OroJIoTHYECcKasi pOJIb )KUPOB

27

VYTrieBoabl: cocTaB, KiacCupUKaIIHs.
Baxuelime npencTaBuTeNu:
TJIF0K03a, PpyKTO3a, caxapo3a

28

Kpaxman u nemntonosa kak
MIPUPOTHBIE TIOJTUMEPBI

29

KonTtponbHas padoTa mo pasaery
«Kucnopoacoaepxaiine
OpraHUYEeCcKUe COECTUHEHUS

30

AMWHBI: METHJIAMHUH U aHUJINH

31

AMUHOKHUCIIOTHI KaK aM(QOTepHbIE
OpraHUYEecKHe COeTMHEHUS, UX




ouonornueckoe 3HaueHue. IlenTuant

benku kak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS

32

33 OCHOBHBIC TTIOHSATHUS XUMHH
BBICOKOMOJICKYJIAPHBIX COG,I[I/IHCHI/Iﬁ

OcHOBHBIC METOJbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH.

[TnacTmacchl, Kayqyku, BOJOKHA

OBIIEE KOJIJMYECTBO YACOB I10
I[TPOTPAMME

34




11 KIJACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero
S—
JIbHBIE
padoThI
1Ip
YyecKHe

padoThI

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHAYECKUH DJ1€eMEHT. ATOM.
DnekTpoHHas KOH(pHUTypanus
aTOMOB

bu6mmoreka [JOK
https://m.edsoo.ru
bubnmorexa POII
https://resh.edu.ru

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHUYECKuX daeMeHToB 1. 1.
MeHneneeBa, ux CBA3b C
COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMHUYECKUX DJIEMEHTOB U
WX COCIMHEHUM T10 TPYIIaM 1
nepuoiaM. 3HaA4CHUE
MIEPUOANIECKOTO 3aKOHA U CHUCTEMBI
XUMHUYeCKnX 3emMenToB . 1.
MenpeneeBa B pa3BUTHH HAYKH

Crpoenue BelecTBa. XUMHYECKas
CBSI3b, €€ BHJIBI, MEXaHU3MBbI
00pazoBaHus KOBAJICHTHOM CBSI3H.
Bopopoanas cBsizb

BanenTtHocTb.
DJIEKTPOOTPULIATENBHOCTh. CTENEHb
okucieHus. Bemiectsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOEHUs

[ToHsATHE O AUCIIEPCHBIX CHCTEMAX.
HcTuHHBIE U KOJITIOUIHBIE
pacTBopbl. MaccoBast J10JIs BEIIeCTBa
B pacTBOpe

Knaccudukanus 1 HOMeHKIaTypa
HEOPraHUYECKUX COCTMHCHUM.
I'eneTmueckas CBA3b
HEOPraHUYECKHUX BEIECTB,
pa3IUYHBIX KJIACCOB

Knaccudukanus XuMuyeckux
peaKkuuii B HEOPraHUYECKOU U
OPraHN4eCcKO XUMMHUH. 3aKOH
COXPaHEHHUSI MacChl BELIECTB; 3aKOH
COXpPaHEHUs U MpPEeBpaIlCHUs
SHEPruM MpPU XUMUYECKUX PEaKIUIX




CkopocTts peakiuu. OOpaTumbie
peaknuu. XMMHYECKOe paBHOBECHE

10

[TpakTrueckas padota Ne 1.
«BnusiHEE pa3NMUYHBIX (aKTOPOB HA
CKOPOCTh XUMUYECKOH PEaKITHI»

11

DNEeKTPOTUTHYECKAS TUCCOIHALIHSI.
[TonsiTHEe 0 BOJOPOTHOM TIOKa3aTee
(pH) pactBopa. Peakiiuu noHHoro
oOmeHa. ['mapou3 opraHudecKux u
HEOPraHUYeCKUX BEIICCTB

12

OKHUCITUTENTEHO-BOCCTAHOBHUTEIIBHBIC
peakmuu. [ToHsTHE 00 BIIEKTpOIH3E
pacIIaBoB U paCTBOPOB COJICH

13

KonTtposnbHas padoTa mo pasaeny
«TeopeTnyeckre OCHOBBI XUMUUY

14

MeTamiel, UX IMOJIOKESHUE B
[Tepuoanueckoit cucreme
XUMHUYeCcKuX djaeMeHToB 1. 1.
MeHneneeBa 1 0COOEHHOCTH
cTpoeHus atoMoB. O01IHIe
(u3UYEeCKre CBONCTBA METAJIIIOB

bu6mmoreka [JOK
https://m.edsoo.ru
bubnmorexa POII
https://resh.edu.ru

15

CrutaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUI P
HanpsH>KEHUM METaIoB

16

XUMHYECKHE CBOMCTBA BAXKHEHIIINX
METaJUIOB (HATpUH, Kaaui, KaJabIuH,
MarHui, aJlOMUHAN) U UX
COEOUHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEU
U UX COeOUHEHUN

18

XUMHUYeCcKre CBOMCTBA IIUHKA,
JKeJie3a U UX COeIUHEHUHI

19

[TpakTrueckas padota Ne 2.
"Pemenue s3kcriepuMeHTaIbHbBIX
3a7a4 o teme «Metauie»"

20

Hemeramnel, X HOJI0KEHUE B
[Tepuonnueckoit cucreme
XUMHUYeCcKuX daeMeHToB 1. 1.
MeHneneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB

21

®du3nyYecKre CBOMCTBA HEMETAIIOB.
AmtoTponusi HEeMeTauoB (Ha
npuMepe KUCIOPoia, CEphl,
dbocdopa u yriaeponaa)

22

XyMHYecKrue CBOMCTBA TajJOTeHOB,
CEphl U UX COCTMHEHUI




23

XuMH4decKre CBOMCTBA a30Ta,
dbocodpa u BX COeTUHCHUI

24

XHUMHUYECKUE CBOMCTBA yriepoa,
KPEMHUS U UX COCTUHEHUM

25

[IpumeneHne BaXKHEUIINX
HEMETAJIJIOB U UX COEANHEHUN

26

O0001IeHre U cUCTEMAaTU3AIIH
3HaHW# 1Mo TeMe «HemeTaby.
Brruucienus mo ypaBHEHUSIM
XUMHUYECKUX Peakiuil u
TEPMOXHUMHUYECCKUE PACUETHI

27

[TpakTuueckas padota Ne 3.
«Pemenne 3KCepUMEHTATBHBIX
3aga4 mo teme "Hemeramie"»

28

KontponbHas padoTa no TemMam
«Metamael» 1 «HemeTamiey

29

Heopranudeckue u opraHndecKue
KuCIOThL. Heopranndeckue u
OpraHu4ecKrue OCHOBAHUS

30

AMdoTepHbIe HEOPraHUYECKUE U
OpraHUYECKUE COCTMHEHUSI.
I'eneTmueckas CBA3b
HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB

bu6mmoreka [JOK
https://m.edsoo.ru
bubnmmorexa POII
https://resh.edu.ru

31

Ponb xumun B o6ecrieueHun
AKOJIOTUYECKOM, SJHEPreTUUEeCKON 1
MUIIEBOM 6€30MacHOCTH, Pa3BUTUN
MEUIHBI

32

[IpeacraBneruss 06 0OMUX HAYYHBIX
MPUHIIMITAX TPOMBIIUICHHOTO
TTOJTYYCHUS BOKHEHIIINX BEIICCTB

33

UYenoBek B MUpE BEMIECTB U
MaTepuaoB

34

XUMUA U 3J0pOBBE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

» Xumus, 10 xknacce/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxrmmonepHoe obmiectBo «M3matenbcTBo «lIpocBerienne»
» Xumus, 11 xnace/ T'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxrmmonepHoe obmectBo «M3matenbcTBo «lIpocBerienne»

METOANYECKHUE MATEPHUAJIBI JJI51 YUUTEJISA
Metoaudeckoe nocooue st yunurtens.-pdf

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

[TpesenTarnus (MHD®OYPOK): https://infourok.ru/prezentaciya-predmet-
organicheskoj-himii-10-klass-4554865.html

VYpok (L{udposas 6ubnmoreka): https://app.onlineschool-1.ru/10-

klass/himiva/predmet-organicheskoj-himiil/article

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

VYpok (AKnacc): https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-
khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
organiches -6447217

Buneoypox (MuTepypok): https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-

zhizni-cheloveka

VYpok (POI): https://resh.edu.ru/subject/lesson/6149/

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

Buneoypox (MuTepypok):https://interneturok.ru/book/chemistry/10-
klass/organicheskaya-himiya-10-klass-rudzitis-g-e#

Ypok (Axmacc):https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-
khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
organiches -6447217

Ypok (L{udposas 6udnmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/osnovnye-polozheniya-teorii-himi/article

[TpesenTaus (MHD®OYPOK): https://infourok.ru/teoriya-stroeniya-
organicheskih-soedineniy-umk-rudzitis-1651623.htm







