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IHHOACHUTEJBHASA 3AIINCKA

[IporpamMMa mo XxuMHuM Ha ypOBHE CpenHero obmiero obpazoBanusi pazpaboTaHa Ha
ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpa3oBaHuU B
Poccwuiickoit denepannn», TpeOOBaHM K pe3ynbTaTaM OCBOCHHS (eaepaibHOn
oOpasoBarenbHON Tmporpammbl cpennero ooOmero obpazoBanus (DOII COO),
npeacTaBieHHbIX B dDelepalibHOM TroCyAapCTBEHHOM 00pa30BaTEeIbHOM CTaHIapTe
COO, c¢ yuérom Konuenuuu mnpenojgaBaHus y4eOHOro TmpeaMeTa «XUMHS» B
oOpa3oBaTenbHbIX opraHuzanusax Poccuiickoit denepalny, peaau3yrolX OCHOBHbIE
oOpa3oBaTenbHbIE MPOrpaMMbl, M OCHOBHBIX MOJOXE€HUW «CTparerum pa3BUTHUS
Bocrutanus B Poccuiickoit ®@enepaunu Ha nepuon a0 2025 rona» (Pacnopsbxenue
[IpaButenscTBa PD 0T 29.05. 2015 Ne 996 - p.).

OcHOBY NOAXOJ0B K pa3pabOTKe MpOorpamMMbl MO XHMHH, K ONPEICIICHUI0 00Iel
CTpaTeruu O0O0y4YeHHs, BOCIIUTAHUS U PA3BUTHUS O0YYAIOUINXCA CPEACTBAMH YYEOHOTO
npeamera «Xumus» a1 10-11  kmaccoB Ha 0a30BOM ypOBHE COCTABWIIH
koHuenTtyanbHble mosioxkeHuss DPIOC COO o B3aUMOOOYCIIOBICHHOCTH IIEJCH,
COJEp)KaHus, pe3yJbTaToB OOyYeHHUss U TpPeOOBAHUH K YPOBHIO TMOJATOTOBKHU
BBIITYCKHUKOB.

XuMuyeckoe 00pazoBaHuE, TMOIy4aeMOe BBIMTYCKHUKAMH 0O0IIe00pa3oBaTenbHOMI
OpraHu3alliM, SIBJISIETCS HEOTHEMJIEMOM YacThl0 MX 0Opa3oBaHHOCTU. OHO CIYKUT
3aBepUIAIOIIMM STallOM peall3allid Ha COOTBETCTBYIOLEM €My 0a30BOM YpOBHE
KJIFOYEBBIX LEHHOCTEH, MPUCYIIMX LEJIOCTHOM CHCTEME XUMHUYECKOro OOpa30BaHUS.
OTH [EHHOCTH  KacarmoTCsl TO3HAaHUS  3aKOHOB  MPHUPOABI,  (POpMHUpPOBaHUS
MHUPOBO33PEHUS U OOMICH KYJIbTYPHI YEIOBEKA, a TAK)KE IKOJIOTHUECKA 000CHOBAHHOTO
OTHOLIEHUS K CBOEMY 3J0POBBIO M NPUPOAHOU cpene. Peanusyercss XMMHUYECKOE
oOpa3oBaHHe OOy4arOLUXCsl HA YPOBHE CPEIHEro o0Iiero oOpa3zoBaHUs CpelCTBaMU
yueOHOro mnpeamera «XUMHUsS», COIEpPKaHUE U MOCTPOEHUE KOTOPOTO ONpEENICHbl B
mporpaMMe Mo XUMHH € y4ETOM Crielu(UKA HAyKH XUMUH, €€ 3HaYCHUS B MIO3HAHUU
IPUPOJBI U B MaTepuaIbHOW >KM3HU OOIECTBA, a TAaKXKe C y4€TOM OOIHUX Lelel u
IPUHLIUIIOB, XapaKTEPU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEAHETO OOIIEro
oOpazoBanus B Poccuiickoit denepanumu.

XUMHSL Kak D3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HIpaeT o0coOyl pojb B
COBPEMEHHOW IWBUJIM3AIMH, B CO3JJaHIUH HOBOU 0a3bl MaTepHalibHON KynbTyphl. OHa
BHOCUT CBOM BKJaA B (OPMHPOBAHHUE PALMOHAIBHOTO HAYYHOIO MBIIUICHHS, B
CO3/IaHHE IIEJIOCTHOTO TPEACTABIECHUS OO0 OKpYKaloIleM MHpEe KaKk O €IUHCTBE
OPUPOJIbI M YENIOBEKa, KOTOpOoe (OpPMHUpPYETCS B XMMUM HAa OCHOBE IOHUMAaHUS
BEILIECTBEHHOI'O0 COCTAaBa OKPYKAIOUIEr0 MHUPA, OCO3HAHUS B3AMMOCBS3H MEXKAY
CTPOCHHEM BEIIECTB, X CBOMCTBAMH U BOZMOYXHBIMHU 00JIaCTSIMU TPUMEHEHUS.

TecHo B3aMMOJEHCTBYST € JpPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMON YaCTbIO MUPOBOU KyJNbTYpbl, HEOOXOAMMBIM YCJIOBHEM YCIEIIHOIO



TpyJa M JKM3HU Kaxaoro uwieHa oOumiectBa. CoBpeMEHHass XUMHS Kak Hayka
co3uJaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBlieHa Ha pEIICHHE
rJ00aNpHBIX MpOOJEM  yCTOWYMBOIO pa3BUTUSL  YEJIOBEUECTBA —  CHIPHEBOW,
HHEPreTHUECKOH, MUIIEBOM, IKOJIOTHYECKO 0€30MacCHOCTH U OXPaHbI 30POBbSL.

B cooTtBeTcTBHM ¢ 0OMUMU LEISIMH U MPUHIMIIAMHA CPEIHEro o0miero oopa3oBaHUs
cogepkanue mnpeamera «Xumus» (10-11 knaccel, 0a30BbI YpOBEHb HW3YYEHUS)
OPUEHTUPOBAHO NMPEUMYIIECTBEHHO Ha OOLIEKYIBTYPHYIO TOATOTOBKY 00YyYaromuxcs,
HEOOXOIUMYI0 MM JUIsl BBIPAOOTKHM MHPOBO33PEHUYECKHX OPHUEHTHPOB, YCIEIIHOTO
BKJIFOUEHUSI B JKU3Hb COLIMyMa, MPOJODKEHHUS 00pa30BaHMs B PA3NIUYHBIX OOJACTSX,
HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEM.

CocraBnsoliuMy ipeaMera «XUMHUs» SIBISIFOTCSL 0a30Bble Kypcehl — «Opranndeckas
xumus» U «OO011as 1 HeopraHudeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJEpKaHuUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTeMa 3HAHWUW MO HEOPTraHUYEeCKOU
XUMUU (C BKJIIOYEHUWEM 3HAHMM M3 OOmEed XMMHH) W OpPraHUYECKOH XHMHH.
@®opMHUpPOBAaHUE JaHHOM CHCTEMbl 3HAHMM MPU H3YyYEHUHU MpeaMeTa 00ecleyuBaeT
BO3MOKHOCTh PAaCCMOTPEHUSI BCETO MHOrooOpasus BEIECTB Ha OCHOBE OOIIMX
IIOHATUH, 3aKOHOB U TEOPUN XMMUMU.

Crtpyktypa comepxaHusi KypcoB — «Opranmdeckas xumus» u «OOmas wu
HEOpraHW4YecKass XHUMHsS» CPOPMUPOBaHA B TMpOTrpaMMe [0 XUMHUH Ha OCHOBE
CUCTEMHOTI'O MOAX0/1a K U3YYEHHIO yueOHOro MaTepuana u o0yclIoBI€Ha HCTOPUUYECKU
00OCHOBaHHBIM Pa3BUTHEM 3HAHMN Ha ONpPEAENIEHHBIX TEOPETHUECKUX YpOBHsX. Tak,
B KypCce€ OpraHW4YeCKOl XMMHH BEIIECTBA PACCMATPHUBAIOTCA HA YPOBHE KJIACCHUECKOM
TEOPHH CTPOEHUSI OPTaHMYECKUX COCMHEHUH, a TAK)KE HA YPOBHE CTEPEOXUMHYECKUX
U DJIEKTPOHHBIX TPEICTaBICHUN O CTpoeHuM BemlecTB. CBeneHUs 00 M3ydaembIX B
Kypce BELIECTBAaX JAalOTCd B Pa3BUTUM — OT YIVIEBOJOPOJOB [JO CIOXHBIX
OMOJIOTMYECKH aKTUBHBIX COEIMHEHUH. B Kypce opraHMueckoil XMMHMH MOIy4aroT
pasBuTHe CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
MEPBOHAYAJIbHBIE TMPEICTABICHUS O XUMHUYECKOM CBA3M, KJIACCHU(PUKALMOHHBIX
IPU3HAKax BEILIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHHMS, O XUMHYECKOU
peaKIuu.

[Ton HOBBIM YIJIOM 3peHHUS B MpeaMmeTe «XUMHs» 0a30BOr0 YPOBHS pacCMaTpUBAETCs
M3YYEHHBI Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHUs TEOPETHUYECKUN MaTepHall U
(dakToNOrNUeCcKre CBEICHUS O BEIIECTBAX M XMMHUECKOHN peakiuu. Tak, B 4acCTHOCTH,
B Kypce «OOmas M HeopraHudeckas XHMHsD» OOydarolMMCsl MpPeJOCTaBIsAETCS
BO3MOKHOCTh OCO3HATh 3HAUEHHE MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX U
METOJIOJIOTUYECKUX TO3UINNA, TIy0)Ke MOHATH HMCTOPUYECKOE W3MEHEeHHe (DyHKUIUH
ATOTO 3aKOHA — OT 0000MIAIONIEH 10 00 BACHSIONIEH 1 POTHO3ZUPYIOICH.

Ennnas cucrema 3HaHHWIN O BAXXKHEUIIMX BEIIECTBAX, X COCTAaBE, CTPOCHUH, CBOMCTBAX
U PUMEHEHHH, a TAKXXE 0 XUMHUYECKHX PEAKLUAX, UX CYLIHOCTH U 3aKOHOMEPHOCTSX



nporekanus naomnonHsercss B Kypcax 10 m 11 kimaccoB asiieMeHTaMu COAEpIKAHMS,
UMEIOIIMMHU  KYJbTYPOJIOTUYECKHIT WM  NPUKIAAHOM  XapakTep. OTH  3HaHUS
CIIOCOOCTBYIOT TOHUMAHUIO B3aMOCBSI3U XUMHUH C IPYTUMH HayKaMH, PAaCKpPhIBAIOT €€
pOJIb B TO3HABATEIHHOW WM MPAKTHYCCKOW MEATCTLHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBAKEHUS K IMPOIECCY TBOPUYECTBA B 00JIACTH TEOPHH W MPAKTHUIECCKUX
NPWIOKEHU XUMHUU, TIOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJIeMaxX, CBA3AHHBIX C XUMHUEH, KPUTHUECKH OCMBICINBATH
uHpopMalMi0 M TPUMEHSATh €€ IS TOMOJIHEHWS.  3HAHUM,  PEIICHHS
WHTEIJIEKTYalIbHBIX M JKCIEPUMEHTANIBHBIX HCCIEI0BATENIbCKUX 3ajad. B 1enom
comepkaHue y4eOHOro mpeaMera «XHMHS»  JaHHOTO  YpPOBHA  WM3Y4YEHUS
OpUEHTHUPOBAHO Ha (HOPMHUPOBAHME Y 00YUAIOIIUXCS MUPOBO33PEHUYECKOW OCHOBBI JJIS
noHuMaHusi  ¢uiaocopckux  uiel, TaKUX ~KaK:  MaTepUabHOE  €IMHCTBO
HEOPTaHWYECKOTO W OPTaHMYECKOTO MHpa, OOYCIOBIICHHOCTh CBOMCTB BEIIECTB X
COCTaBOM M CTPOEHUEM, TTO3HABAEMOCTb MPUPOIHBIX SBJICHUIN MyTEM IKCIIEPUMEHTA U
pelIeHUs]  MPOTUBOPEYMI  MEXAY HOBBIMU  (paKTaMHM UM TCOPETUUYECKUMH
MPEANOChUIKAMHU, OCO3HAHHWE POJIM XMMHHM B PEHICHUH JKOJIOTMYECKHX MpolseM, a
TaKKe MpoOsieM COepexEeHUs: dHEPreTUUECKUX PECypCOB, ChIPbs, CO3JaHUSI HOBBIX
TEXHOJIOTUWA U MaT€pUAJIOB.

B mnane pemienwsi 3amad BOCIIMTAHMS, PA3BUTHUS W COIUATM3ANHA OOYJAFOIIHXCS
OPUHATBIE MPOrPAMMON MO XUMHUU TMOIXOAbl K ONPEACIICHUIO COJAEpkKaHUA H
MOCTPOEHUSI TIPEeIMETa MPeaycMaTpuBalOT (POPMUPOBAHNE YHUBEPCATIBHBIX yUEOHBIX
JIEUCTBUN, WMEIOMMX 0a30BO€ 3HAYCHHWE ISl PA3IUYHBIX BUIOB JCATEIHHOCTH:
perieHus mpoOeM, TONCKa, aHamu3a U 00paboTKN WHMOPMAIUH, HEOOXOAUMBIX IS
MpUOOPETEHUST  OMbITa MPAKTHYECKOM W HMCCICIOBATEIBCKON  JIEATEITLHOCTH,
3aHUMAIONIEN BaJKHOE MECTO B IO3HAHUU XUMUHU.

B npakTtuke npenojaBaHus XUMHHM KaKk Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHuUs,
TaK U Ha YPOBHE CPEIHEro o01Iero oopa3oBaHus, IPU ONPEIEICHUN COAEPKATEIbHOM
XapakTepUCTUKU IIelell M3y4YeHUss NpeaMeTa HalpaBJICHUEM I[EePBOCTENEHHOM
3HAYUMOCTHU TPAAUIIMOHHO MPU3HAETCS (OPMHUPOBAHKUE OCHOB XUMUYECKON HAYKU Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMSI, MPAKTUUYECKOU JACSTEIBbHOCTH 4YeJIOBEeKa U
KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOAMYECKON TOYKH 3PEHUS
Takoll TOAXOJ K OMNPENENCHUI0 1eJed H3y4YeHUs MpeaMeTa SBISETCS BIIOJHE
OTPaBJaHHBIM.

CornacHo JaHHOW TOYKE 3pE€HUS IIaBHBIMU LEISIMH U3YUYEHUS TpeaMeTa « XUMUsD Ha
6a3oBoM ypoBHe (10 —11 ki1.) sBISIIOTCS:

. dbopMUpPOBAHHUE CUCTEMbl XUMHUYECKUX 3HAHUMN KaK Ba)KHEUINEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, B OCHOBE KOTOPOM JIeKaT KIIOUEBBIC MOHSTHS,
dbyHIaMEHTAIbHBIC 3aKOHBI U TEOPHHM XWMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHUE U



MOHUMaHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHWH MHMPOBO33PEHUYECKOTO Xapakrepa,
O3HAKOMJICHHE C UCTOPHEH UX Pa3BUTHS U CTAHOBJICHUS;

. dopMHupoBaHHE W pa3BUTHE MPEACTABICHUH O HAyYHBIX METOAAX MO3HAHUS
BEIIECTB W XUMHUYCCKHX PEAKIUi, HEOOXOAMMBIX JIIsi TPUOOPETEHHS YMEHHU
OPHEHTUPOBATHCSI B MUPE BEIISCTB W XUMHUYECKUX SBJICHUH, MMCIOIIUX MECTO B
HpUpoAe, B MPAKTUIECKON U TOBCETHEBHOM JKU3HU;

. pa3BUTHE YMEHHH M CIIOCOOOB NESATENLHOCTH, CBSI3aHHBIX C HAOJIOJEHUEM U
OOBSICHEHHEM XHMHUYECKOTO SKCIIEPUMEHTa, COONIOJCHHEM TMpaBuil 0e30mMacHOro
oOpallleHUsI C BEIIECTBAMM.

Hapsiny ¢ atum, copepxaTenpHasl XapaKTepUCTHKA TeJIeH U 3a/1a4 U3yUeHUs MpeMeTa
B IpOTrpamMMe MO0 XUMHH YTOYHEHAa U CKOPPEKTHPOBAaHA B COOTBETCTBHUH C HOBBIMHU
NPUOPUTETAMHU B CUCTEME CpeJHero ooOimero oopazoBanus. CeroaHs B MpenogaBaHun
XMMHAU B OOJBIIEH CTENICHW OTHAETCS MPEANOYTCHHUE TMPAKTHUYECKOW KOMITOHEHTE
colepaHus ~ OOydYeHHs, OpPUCHTUPOBAaHHOW HA  IOATOTOBKY  BBITYCKHUKA
o0mieoOpa3oBaTebHON  OpraHM3alvy, BIAACIONIET0 He HaOopoMm 3HaHUM, a
(YHKIMOHAFHOW TPaMOTHOCTBIO, TO €CTh CHOCO0AMH M yMEHHUSMH aKTHBHOTO
MOJYYECHUs] 3HAHUH U MPUMEHEHUs UX B PEANbHOM KU3HU JIJIS PEIICHUS PAKTUIECKUX
3ajau.

B cBs3u ¢ 3TMM Tpu u3ydeHHH mpenMeTa «XHMHS» JTOMHHUPYIOIICC 3HAYCHUE
npruoOpPETAIOT TaKKE LENU U 3a/1a41, KakK:

amanTtanys OOydaloUIMXCs K YCIOBHSIM TUHAMHYHO DPAa3BUBAIOIIETOCS MUPA,
(dbopMHpOBaHNE UHTENIEKTYAIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caM0O00pa30BaHUIo,
COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MIPUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
’KHU3HCHHBIX CHTYAIIUsX, CBSI3aHHBIX C BEIICCTBAMU M UX MPUMEHEHHEM;
dopmMupoBaHHe Yy OOYYaIOUIMXCS KIIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIH),
MMEIOIINX YHUBEPCATILHOE 3HAYEHUE JIJISl PA3IMYHBIX BHJIOB JIESTEIBHOCTHU: PEIICHUS
npoOyieM, TOHWCKa, aHamu3a W 00paboTku WH(GOPMALMK, HEOOXOAUMBIX IS
NPUOOPETEHUsT OMBITA JEITETLHOCTH, KOTOpas 3aHUMAET BaKHOE MECTO B MO3HAHUU
XMMUH, a TaKXe ISl OLEHKU C TMO3UIMHA JKOJIOrMYecKOW Oe30MacHOCTH XapakTepa
BJIIMSIHUSL BEIIECTB MU XMMHUYECKHX IPOLIECCOB HA OPraHM3M 4YeJOBeKa U MPUPOIHYIO
cpeny;

pa3BUTHE T[O3HABATCIBHBIX  HHTEPECOB, HMHTCUICKTYyadbHBIX H  TBOPUYECKUX
CHOCOOHOCTE 00ydJaromuXxcs: CIIOCOOHOCTH CaMOCTOATEIBHO MPUOOpETaTh HOBBIC
3HAHUS N0 XUMHH B COOTBETCTBUH C JKM3HEHHBIMU MOTPEOHOCTSMH, UCIOIH30BATH
COBpPEMEHHbIE HMH(OPMAIMOHHBIC TEXHOJOTUW JUIS TOMCKAa W aHalu3a y4eOHOH u
HAYYHO-TIONMYJISIPHOW WH(POPMAIIMHA XUMUYECKOTO COACPIKAHNS;

dbopMupoBaHHE U pa3BUTHE y OOYYAIOMIMXCS AacCOLMATUBHOTO U JIOTHYECKOTO
MBINJICHHSI, HAOIIOAATETbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPHIE OCOOCHHO



HEOOXOJMMBbI, B YaCTHOCTH, MpU IUIAHUPOBAHMM M TPOBEIECHUU XHMHUYECKOIO
HKCIIEPUMEHTA;

BOCIHMTAaHUE Yy OOy4Yaromuxcsi yOexkAEHHOCTH B T'YMAaHMCTUYECKOW HamlpaBiICHHOCTH
XUMUHU, €€ BaXHOW pOJHM B pEUICHUH IJIOOAIbHBIX MPOOJIEM palUMOHAIBHOIO
MPUPOIOTIONB30BAHUS, TIOMOJHEHUSI DHEPIeTUYECKUX PECYpPCOB U  COXpPaHEHUs
IPUPOJHOTO PABHOBECHS, OCO3HAHMUS HEOOXOJMMOCTH OEpEeXHOro OTHOLIEHHUS K
OPUPOJIE M CBOEMY 3/I0pOBbIO, a TaKKe IPHOOPETEHUsI OMbITa HCIOJIb30BaHUS
MOJTyYEHHBIX 3HAHUH TSI IPUHITHSI TPAMOTHBIX PEIICHUI B CUTYallMAX, CBI3aHHBIX C
XUMHYECKUMU SBICHUSIMHU.

B yuyeOHOM miaHe cpenHero oOmiero ooOpa3oBaHus MNpeAMET «XHUMHS» 0a30BOro
YPOBHS BXOJUT B COCTaB MPEAMETHOM 00acTu «EcTecTBeHHO-HAayUHBIE TPEIMETHD.
OOmiee yMCIO 4YacoB, OTBEACHHBIX JUIS HM3YYEHHUS XMMHMM, Ha 0a30BOM YypOBHE
cpemHero oOmiero oopa3oBanus, coctaBisieT 68 gacos: B 10 kmacce — 34 gaca (1 gac B
Henemo), B 11 kimacce — 34 gaca (1 gac B Heneno).



COIAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMHU

IIpenMer opraHu4eckod XUMHMHM: €€ BO3HUKHOBEHHE, pPa3BUTHE M 3HAUYCHHUE B
[IOJIyYEHUH HOBBIX BEIIECTB W MAaTepUAIOB. Teopus CTPOEHUs OpPraHUYECKUX
coenuHennii A. M. BytiiepoBa, €€ oCHOBHbIE MOJOXKEHUS. CTPYKTYpHBIE (POPMYIIbI
OpraHUYECKUX BEIIECTB. [ oMOOorus, n3oMepus. XUMHYECKast CBA3b B OPTaHUYECKUX
COECIMHEHMSIX — OJJMHAPHBIEC U KPATHBIE CBSA3H.

[IpencraBnenne o KiIaccuukaluu opraHMueckux BemecTB. HomeHknarypa
OpraHUYeCKUX COCAMHEHWH  (CUCTeMaTuyeckas) ¢  TpPUBUAJIbHBIE  Ha3BaHUS
BAKHEMIINX MPEICTABUTEIIEN KIIACCOB OPraHNYECKUX BEIIECTB.

DKCIEpUMEHTAIBHBIE METOIbI U3yYEHUS BELIECTB U UX MPEBPALLECHUI: 03HAKOMIICHHE
¢ 00pa3liaMy OpraHUYECKUX BELIECTB U MaTepuajaMHi Ha UX OCHOBE, MOJEIUPOBAHUE
MOJIEKYJI OpPraHMYEeCKHX BEILECTB, HAOJIOJEHUE U OINHCAaHUE JEMOHCTPALIMOHHBIX
OMBITOB MO MPEBPAILECHUI0 OPraHMYECKUX BEIIECTB INMpPH HAarpeBaHuu (IIaBJICHUE,
oOyTJIMBaHKE U TOPEHUE).

Yriesoaopoasl

AJKaHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKUN PsiA. MeETaH M 3TaH — NPOCTEHIINe
IPEICTaBUTENIN AJIKAHOB: (PU3MUECKUE U XMMHUYECKHE CBOICTBA (PEaKIMU 3aMeIeHUs
Y TOpPEHUS ), HAX0XKICHHE B PUPOJIE, TOJYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHMH pPsA. OTWIEH W TPONWIEH —
IpOCTeHIINe IPEeICTaBUTENN AIKEHOB: (PU3NUYECKHE U XUMUUECKHE CBOMCTBA (peakun
TUJIPUPOBAHUs, TaJOrCHUPOBAHUS, TUApPATALUM, OKUCICHMS M MOJIMMEPHU3aLUH),
ITOJIy4YE€HHUE U IPUMEHEHHE.

Ankamuensl: OyrtamumeH-1,3 wu  merunOyraamen-1,3:  cTpoeHue, BaKHEHIIHE
XUMHUYECKUE CBOMCTBa (peakuus nojauMmepusauuu). lloilydeHne CHHTETHYECKOIO
Kay4dyKa W pE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMYECKUU psA. ALETUIIEH —
MPOCTEHIINN MPECTABUTEND aTKHHOB: COCTaB, CTPOEHHUE, (U3NUECKUE U XUMHUYECKIE
CBOMCTBa (peakUMy THAPUPOBAHUS, TaJOT€HUPOBAHUS, THApPATALUUA, TOPEHHUS),
IIOJIyYEHHE U IIPUMEHEHUE.

Apenbl. benzoin: cocras, cTpoeHue, (GU3NUECKUE U XUMUYECKHE CBOMCTBA (peakuuu
raJIOTEHUPOBAHNS M HUTPOBAHHUA), IOJyYEHHE M MpUMEHEHHE. Toryon: cocmas,
cmpoeHue, @uauueckue U Xumuyeckue Cceoucmea (peakyuu 2ano02eHupo8aHus u
HUMPO8anus), nonyyenue u npumenerue. TOKCUYHOCTh apeHOB. I'eHeTHYeCcKas CBs3b
MEXAY yriIeBOAOPOJIAMH, IPUHAIIICKAIUMH K Pa3IMYHbIM KJIACCAM.



[IpuponHble MCTOYHMKHU YTII€BOAOPOOB. IlpuponHblii ra3 U momyTHble HEPTSIHBIC
razel. Hedtp u e€ mnpoucxoxaenue. CrnocoObl nepepabOTKU HEPTHU: MEpPEroHka,
KPEKUHT (TepMUYECKU, KaTaluTUuecKuil), muponus. [IpoaykTsl nepepaboTku HedTH,
UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIN yroib M MpOAYKTHI €ro
nepepadoTKU.

DKcrepuMEHTANIbHbIE METO/Ibl U3yUEHHUS BEIIECTB U UX MPEBPAILCHUI: 03HAKOMIICHUE
c oOpa3uamMu IjacTMacc, KaydyyKoB M pe3uHbl, kosuiekuuu «Hedtb» um «Yromby,
MOJICTTUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB W TaJOTE€HONPOU3BOJIHBIX, MPOBEICHUE
IPAKTUYECKON pabOoThI: MOTYYEHUE STUIICHA U U3yUYEHUE €T0 CBOWCTB.

Pacuérnbie 3anaum.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bE€Ma, KOJIUYECTBA
HCXOJHOTIO BEIEeCTBA WM MPOAYKTa pPEAKIUH IO HU3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).
Kucaopoacoaep:xaimue oprannyecke coenHeHUst

[IpenenbHble ONHOATOMHBIE CIUPTHL.. METaHON M 3TAHON: CTPOEHHUE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (peaklUMU C AKTUBHBIMH METAJUIAMH, TaJIOT€HOBOJOPOAAMH,
ropeHue), npuMeHeHne. BogopoiHeie CBA3M MEXKIY MOJIEKYJIaMU COUPTOB. JleficTBue
METaHOJIa U 3TAHOJIA Ha OPTraHU3M YEeJIOBEKA.

MHuoroaroMHbie CHUPTHL. DTUJICHIJIMKOIb W TIMLEPHH: CTpOeHHue, (pusmdeckue u
XUMHUYECKHUE CBOMCTBA (B3aMMOAECUCTBHUE CO IIETOYHBIMM METaJlJIaMH, KaueCTBEHHAs
peakuusi Ha MHOroaTOMHbIe ciupThl). [leiicTBue Ha opranusm denoBeka. [Ipumenenue
TJIMIEPUHA U ATHIICHTITUKOJSL.

@deHod: CTpOoeHUE MOJEKYJbl, (U3HUECKUEe U XUMUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue gpeHona.

Anbneruapl U xemowusl. Dopmanbieru, aueTanbIerujl: CTPOCHHUE, (PU3NYECKUE U
XUMHUYECKUE CBOWCTBA (pEakUuu OKUCJIEHHMS M BOCCTAHOBJICHMS, KayCCTBEHHbIE
peaxium), MoJiydeHrne U MpuMeHEHHeE.

OmHOOCHOBHBIE TIpENeibHbIE KapOOHOBbIE KHUCIOTH. MypaBpUHAsT W yKCycHas
KUCJIOTBI: CTPOEHHUE, (PU3NYECKHE U XMUMHUYECKHE CBOICTBa (CBOMCTBa, 0oOIIME s
KJjlacca KMCJIOT, peakuusl dTepudukalmm), noiaydeHrue u npuMeHenue. CreapuHoBas u
OJICMHOBAas KUCJIOTHI KaK MPEICTABUTENTU BBICHIMX KapOOHOBBIX KUCIOT. Mblna Kak
COJIM BBICHITMX KapOOHOBBIX KHCJIOT, MX MOIOIIIEE ACHCTBHE.

Crnoxubie 3(¢upsl KaKk MNPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIOKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenue xupos. bruonoruueckas posb KUpOB.
VYrneBoabl: cocTaB, KilacCU(pHUKalus YriIeBOJOB (MOHO-, JM- U TOJUCAXapHIbl).
['moko3a — mpocTedmmii MOHOcCaxapua: OCOOGHHOCTH CTPOCHHUS MOJEKYJIBI,
bu3nYecKue W XUMUYECKHE CBOWCTBa (B3ammogeincTBue ¢ rumapokcuaoMm memu(Il),
OKHCJICHHE aMMHUA4YHbIM pacTBOpoM okcuiaa cepedpa(l), BocctaHoBIEeHUE, OPOKEHUE




IJIFOKO3bI), HAX0X/AEHNUE B MIPUPOJIE, IPUMEHEHHUE, Ononoruueckas poib. DoTocunres.
@pyKTO3a KaK H30MEP IIFOKO3bI.

Kpaxman wu nemmono3a Kak IpupoAHble mnonuMepbl. CTpoeHHE Kpaxmana H
neunono3sl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (TMApoJiu3,
KaueCTBEHHAs PEaKIHUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOJIbI U3YYEHHMsI BEIIECTB U UX NPEBPALICHUMN: IPOBEICHHUE,
HaOJMIOJEHNE M OINHCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIUPTOB,
KAUEeCTBEHHbIE PEAKLIHMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TAHOJA OKCHUAOM
Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJACUCTBUE TIUIEPUHA C THUAPOKCUIOM
meau(Il)), ampaernoB (OKUCIEHHE aMMHA4HBIM pacTBOpoM okcuaa cepedpa(l) u
rugpokcunom  menu(ll), B3ammonelcTBHE Kpaxmana C  HMOAOM), IPOBEIEHHUE
IPAaKTHYECKON pabOThl: CBOWCTBA PACTBOPA YKCYCHON KHUCIIOTHI.

Pacuérnbie 3anaum.

Bbluncienuss mo ypaBHEHHIO XUMHUYECKOM peakiuuu (Macchl, 00bEéMa, KOJIMYECTBA
HCXOJHOTO BEIECTBA WM MPOAYKTa PEAKIUU IO HU3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB WM MIPOJYKTOB PEAKIUN).
A3oTrcoaeprkanme OpraHu4eckue COeIMHEHHUS.

AMMHOKHUCIIOTBI Kak aM(OTEepHbIe OpraHUYecKue CcoeluHeHHs. Du3nueckue Hu
XUMUYECKUE CBOMCTBA aMHHOKHCIOT (Ha mpuMepe IHIMHA). buomorundeckoe
3HAYEHHE aMUHOKHCIIOT. [lenTunsl.

benku Kak MpupoaHbIe BBICOKOMOJIEKYIISIpHBIE coequHeHus. [lepBruHas, BTopuyHas U
TpeTuyHasi CTpykTypa OenkoB. XHMHYECKHE CBOMCTBA OENKOB: THUAPOIH3,
JeHaTypalus, KaUeCTBEHHbIE PEaKLIUH Ha OEJIKH.

DKcrepuMEHTAIbHBIE METOIbI M3yUEHUS BEIIECTB U UX MPEBPAIICHUI: HAOII0IeHUE U
ONHCaHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypauusi OEJKOB INpU HarpeBaHUH,
[[BETHBIE PEAKIINH OEJIKOB.

BbicokoMouieKyJIsIpHBIE COeITMHEHUSI

OCHOBHBIE MMOHATHA XUMUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED, MOJUMED,
CTPYKTYPHOE 3BE€HO, CTEIIEHb IIOJMMEpPHU3ALMHU, CPEIHSs MOJIEKYyJIsIpHas Macca.
OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN — MOJMMEPHU3aLNs U
IOJINKOHICHCALIHSL.

DOKCneprUMEHTAIbHBIE METO/IbI U3YUYEHUS BEIIECTB U UX MPEBPAILCHHI: 03HAKOMIICHHE
¢ 00pa3amMu MPUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYIYKOB.
MexnpenMeTHbIE CBA3H.

Peanu3anus MeXNpeaIMETHBIX CBA3€d NPH HM3YyYEHUU oOpraHudeckol xummu B 10
KJIaCCE OCYIIECTBIIIETCS UYEpe3 MHCIIOIBb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYUHBIX
MOHATUM, TaK U TMOHATHH, SIBISIIOUIUXCS CUCTEMHBIMH JI OTAEJIBbHBIX NPEIMETOB
€CTECTBEHHO-HAYYHOT'0 IIUKJIA.



OO11ue ecTeCTBEHHO-HAayUHbIE MOHATHS: SIBICHHUE, HAYYHbIM (DaKkT, TMIOTE3a, 3aKOH,
Teopusl, aHaAJIU3, CUHTE3, KIacCU(PUKALMS, TEPUOJIUIHOCTD, HAOIIOACHUE, U3MEPEHHUE,
DKCIIEPUMEHT, MOJICIINPOBAHUE.

®uzuka: MaTepusi, dHEpPrusi, macca, aroM, JJIEKTPOH, MOJIEKYJa, 3HEPreTUuYeCKUui
YPOBEHb, BEILECTBO, TEJIO, O0BEM, arperarHoe COCTOSHHUE BEIIEeCTBA, (U3NYECKHE
BEJIMYMHBI U €AUHULBI UX U3MEPEHUS.

buonorus: knerka, opraHusM, ouocgepa, 0OMEH BEUIECTB B OpraHu3Me, (POTOCHUHTES,
OMOJIOTHYECKH aKTUBHBIE BelecTBa (OCIKH, YTIeBOIbI, KUPHI, PEPMEHTHI).
['eorpadusi: MuHEpabl, TOPHBIE TTOPOIBI, TTOJIE3HBIE HCKOTIAEMBbIE, TOTIINBO, PECYPCHI.
TexHonorus: NUUIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOIO MUTaHUS, MOIOIINE
CpPEICTBa, JIEKAPCTBEHHBIE W  KOCMETMYECKME IIpenaparbl, MaTepHalbl U3
UCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHH

XUMHUYECKUN 3JIeMEeHT. ATOM. fipo aroMa, HW30TONBL. JIEKTPOHHAs 000JOYKa.
DHepreTUYecKue YpOBHH, MOAYPOBHU. ATOMHBIE opOWTanmu, s-, p-, d- SJIEMEHTHI.
OcoOeHHOCTH pachpeliesieHUus] AJIEKTPOHOB MO OpOUTAIIM B aToMax JJIEMEHTOB
NEPBBIX YETHIPEX MEPUOIOB. DIIEKTPOHHAS KOH(PUTYpaLIHsl aTOMOB.

ITepuonnueckuii 3akoH u llepmonnueckas cucrema XxuMuueckux dsemeHToB J[. U.
MenpneneeBa. CBs3p mnepuoauyeckoro 3akoHa u llepuognueckol  CHCTEMBI
xumMudeckux sneMeHtoB JI. M. MenneneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEpPHOCTH HM3MEHEHHUSI CBOWCTB XHUMHUYECKHUX JJIEMEHTOB H
o0pa3zyeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB IO TPYINAM U MepuojiaM. 3HaAUYCHUE
MEPUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKasi CBs3b. BUIbI XMMUYECKOW CBSI3M (KOBaJIGHTHAs
HETIOJSIpHAsT W TIOJIApHAs, WOHHAs, MeTajuimueckas). MexaHu3Mbl 00pa30BaHUS
KOBaJICHTHON XMMHYECKOU CBsI3M (OOMEHHBIN U JOHOPHO-aKIeNTOpHBIN). Bomopoanas
CBsI3b. BaneHTHOCTb. OneKkTpooTpuuarenbHocTh. (CreneHb okucieHus. HoHsl:
KaTUOHBI U AHUOHBI.

BemectBa MOJEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHMs. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. THUMBl KPUCTAUIMYECKHX PEMIETOK. 3aBUCUMOCTb CBOMCTBA
BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKMU.

[Tonstue o mucnepcHeIX cucreMax. VICTMHHBIE M KOJUIOMIHBIE pacTBOpbL. MaccoBas
JIOJIsI BELIECTBA B PACTBOPE.



Knaccudukanus Heopranudeckux coenuHeHuid. HomeHkiaTypa HeOpraHMYeCKuX
BEILIECTB. |'€HETHMYECKass CBsSI3b HEOPraHWYECKUX BELIECTB, NPHUHAMICKANINX K
Pa3JIMYHBIM KJIaCCaM.

Xumnueckas peakuus. Knaccudukanus XMMUYECKUX pEaKIUil B HEOPraHUYECKOM U
OpraHUYeCKO XUMHUHU. 3aKOH COXPaHEHUS MacChl BELIECTB, 3aKOH COXPAHEHHS W
PEBPALEHUS SHEPTUN TP XUMHUYECKUX PEAKIUSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3au4HbIX (akTopoB. OOpaTUMBbIE PEAKIIUH.
Xumuueckoe paBHoOBecHe. MaKTOpbl, BIMAIOIME HA COCTOSHHUE XHMHYECKOTO
paBHoBecus. [Ipnanun Jle [atense.

Onextposutryeckas gucconuanusi. CuibHble U ciadbie 37eKTpoiuThl. Cpea BOJHBIX
pPacTBOPOB BEIIECTB: KUCHas, HEUTpaIbHas, IEJIOYHAS.
OKUCANTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCneprUMEHTAIbHBIE METObI U3YUEHUS BEIIECTB U X MPEBPALIECHUN: TEMOHCTpALUs
tabnun «llepuoguueckas cucrema xumudeckux sjemeHToB JI. M. MenneneeBay,
U3yde€HUE MoOJeNied KpUCTAUIMYECKUX pelETOK, HaOII0ACHUEe U ONHCaHUe
J€MOHCTPALIMOHHBIX U JIa0OPAaTOPHBIX ONBITOB (pa3jioKEHUE MEPOKCHJa BOJOpOJa B
OPUCYTCTBUM KaTaJIM3aTopa, ONPENENIEHUE CPEIbl PaCTBOPOB BEIIECTB C IOMOUIBIO
YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIMA HOHHOTO 0OMEHa), MPOBEACHUE MPAKTUYECKOM
paboTsl «BnusiHEE pa3audHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOU PEAKITUI.
PacuérHble 3anaumn.

Pacuétel Mo ypaBHEHHSIM XMMHYECKHUX PEAKUUNA, B TOM YHUCIE TEPMOXUMHUYECKHUE
pacy€Thl, pacu€Thl C UCIOIb30BAHUEM MOHATHS «MACCOBas JOJIS1 BEILIECTBAY.
Heopranuveckass xumust

Hemeramnbl. Ilonoxxenne HemeramioB B Ilepuoanueckoil cucteMe XHMHYECKHX
anemenToB J[. W. MeHnneneeBa M 0OCOOEHHOCTHM CTpOEHHs aTOMOB. Puznueckue
CBOMCTBAa HEMETAUIOB. AIIOTPONHUS HEMETAIOB (HAa TpUMEpe KHUCIOpOia, CEephl,
docdopa u yraeposa).

XUMUYECKUE CBOMCTBA BaKHEHIIMX HEMETAJUIOB (TajlOT€HOB, Cephl, a30Ta, pocdopa,
yraepoja U KpPeMHHsS) U UX COCTUHEHUU (OKCHUIOB, KUCIOPOACOJEPKAIMUX KHUCIIOT,
BOJIOPOAHBIX COEAMHEHUN).

[IprMeHeHre BaXXKHENIIIMX HEMETAJIIIOB U UX COCTMHEHUM.

Mertamisl. [lonoxenue Meramios B [lepuonnueckoii cucreMe XMMHUYECKUX 3JIEMEHTOB
H. WN. MengeneeBa. OcCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JO0YEK aTOMOB
metaioB. OO6mme  ¢usnueckue cBoiicTBa MeramuioB. CruiaBel  METaJUIOB.
DIIEKTPOXUMHUYECKUN PSIJT HAMIPSYKEHUI METAJUIOB.

XUMHUYECKUE CBOWCTBA BaXKHEUIIMX METAJUIOB (HATPUM, Kajdui, KaJbIIUH, MarHuu,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHCHUM.

Obmue cnocoObl MoTy4YeHHs] MeTauIoB. [IpruMeHneHne MeTamioB B OBITY U TEXHHKE.



OKCIEpPUMEHTAIBHBIE METOJbl M3Y4YEHMS BEIIECTB M HMX IPEBPALLCHHI: H3yYCHHE
Komiekuun  «MeTtaimnel WM CIUIaBb»,  OOpas3slOB  HEMETAUIOB,  pEIIEeHUE
HKCIIEPUMEHTAJIbHBIX 3a7a4y, HAOJIOJEHWE M ONUCAaHUE JIEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJACWCTBHE THUAPOKCHIA ATIOMUHHUS C PACTBOpPAMH
KHCJIOT U IIEJI0Yel, KaUeCTBEHHbIE PEAKIIMU HA KATHOHBI METAJIJIOB).

Pacué€rnble 3anaum.

Pacuétbl Macchl BelecTBa UM 00bEMa ra3oB MO W3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00BEMY OJHOTO M3 yYAaCTBYIOIIMX B PEAKIIMH BEIIECTB, PACUETHI MACCHI
(06BEMa, KoIMUYecTBa BEUIECTBA) MPOIYKTOB PEAKIINU, €CIM OAHO W3 BEIIECTB MUMEET
IIPUMECH.

XHUMHUSA U KU3Hb

Ponp xumuu B 00ecreyeHUM SKOJOTMYECKOM, DHEPreTUYECKOM U  MUIIEBON
0€30MacHOCTH, pa3BUTHHA MeEIUIUHBL. [loHATHE O HAyYHBIX METOJaxX MO3HAHUS
BEILIECTB U XMMUYECKUX PEAKLUN.

[IpencraBiaenuss 00 OOIMKMX HAyYHBIX MPUHIMUIAX TPOMBILUIEHHOTO MOJYy4YEHUs
BOKHEUILNX BEILIECTB.

YenoBek B MHUpPE BEIIECTB U MaTEpUANIOB: BAXXHEHILIUE CTPOUTEIIBHBIE MaTEpHUalbl,
KOHCTPYKIIMOHHBIE MAaTEpHUANIbI, KpPACKH, CTEKIO, KEpaMUKa, MaTepuaibl Ui
AIIEKTPOHHUKH, HAHOMATepUasbl, OPTaHUYECKUE U MUHEPAIbHBIE YI0OPECHHUS.

XHUMUS U 340pOBbE YEJIOBEKA: IPAaBUiIa UCIIOIb30BAHUSA JIEKAPCTBEHHBIX IIPENapaTos,
npaBuiia 0€30MaCHOTO MCIOJIb30BaHMs MPENnapaToB OBITOBOM XUMUU B MOBCEIHEBHON
KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXNpeaMETHBIX CBA3€H MpU HM3YYEHHH OOIIEd U HEOPraHUYeCKOM
xuMHH B 11 Kiacce ocyliecTBIsS€TCs Yepe3 UCMOIb30BaHUE KaK OOIKMX €CTECTBEHHO-
HAay4YHBIX IOHATUH, TaK WU IOHATUH, SBIAIOIIMXCS CHUCTEMHBIMU Ul OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKIIA.

OOmue ecTecTBEHHO-HAyYHbIE MOHSTHS: HAy4YHBIM (haKT, TUNOTE3a, 3aKOH, TEOpus,
aHaJIu3, CHHTE3, KJIacCU(pUKalus, [NEePUOJUYHOCTb, HAOIIOJEHUE, HKCIEPUMEHT,
MOJEIIMPOBAHUE, U3MEPEHUE, SABIICHUE.

®usuka: Marepus, SHEPrus, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOIl,
PaZIMOaKTUBHOCTh, MOJIEKYJa, HHEPTEeTHUYECKH YpPOBEHBb, BEIIECTBO, TEIO, OO0BEM,
arperatHoe COCTOSIHME BEIIECTBA, (U3NYECKUE BEIMYUHBI U €IUHUIBI UX U3MEPEHUS,
CKOpOCTb.

buonorus: knerka, opraHu3M, 3KocucTema, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE TTOPOIBI, TTOJIE3HBIE HCKOTIAEMBbIE, TOTIINBO, PECYPCHI.
TexHONOrMsA:  XMMHMYECKass  INPOMBINIUIEHHOCTb, METAJUIyprus, IMPOU3BOJICTBO
CTPOMTENIBHBIX  MAaTEPHAIOB, CEIBCKOXO3SMCTBEHHOE IIPOM3BOJCTBO, IHUIICBasd



IMPOMBIIIJICHHOCTD, q)apMaI_ICBTI/I‘-ICCKaH IMPOMBIINIJIICHHOCTD, IIPONU3BOACTBO
KOCMCTHYCCKUX  IIPCIIapPaTOB, IMPpOU3BOACTBO KOHCTPYKIIMOHHBIX  MAaTCPHAJIOB,
QJICKTPOHHAA IIPOMBIINIIICHHOCTb, HAHOTCXHOJIOT'H.



INTAHNPYEMBIE PE3VIJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHWN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K Pe3ysbTaTaM OCBOCHHUS OOYJarOITUMUCS
nporpaMM cpenHero oomero oOpa3oBaHHUs (JIMYHOCTHBIM, METANpPEIMETHBIM U
npenMeTHbiM). HayyHo-MeTonudeckoil OCHOBOW it pa3palOTKU TUIAHUPYEMBIX
pe3yJIbTaTOB OCBOEHHUS MPOrpaMM CpeJHEro oOuiero o0pa3oBaHUs — SIBISETCA
CUCTEMHO-/IEATEIILHOCTHBINA ITOAXO/.

B cooTBeTCTBUM C CUCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pe3ylbTaTOB OCBOEHHUSA IpeAMeTa «XHMHsS» Ha YpPOBHE CpPEIHEro OOIIero
oOpa30BaHMsI BBIJCJIEHBI CIEAYIOUINE COCTABIISIOIINE:

OCO3HaHUE 00YYaIOIMMUCS POCCUNCKOM IpakJaHCKON UIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPEACIICHUIO;

HaJM4Khe MOTUBALMK K OOYUYEHHIO;

LEJICHANPABICHHOE pPa3BUTHE BHYTPEHHUX YOEXKIEHUH JIMYHOCTH HA OCHOBE
KJIFOYEBBIX LIEHHOCTEH U NCTOPUYECKUX TPpaIuLuil 0a30BOM HAYKH XUMUH;

TOTOBHOCTb U CIIOCOOHOCTh 00Y4aOIIMXCsl PyKOBOJICTBOBAThLCS B CBOEH 1€ATEILHOCTH
LICHHOCTHO-CMBICIIOBBIMA ~ yCTaHOBKaMH,  NPUCYIIMMH  ILEJIOCTHOW  CHCTEME
XUMHUYECKOTO 00pa30BaHMUS,

HAJIMYUE MPABOCO3HAHUS DKOJOTUYECKOW KYIbTYpPHl M CIIOCOOHOCTH CTAaBUThH LIETU U
CTPOUTD KU3HECHHBIEC IUIaHBbI.

JIngHOCTHBIE pe3yapTaThl OCBOCHHUS NpeaMeTa «XUMHUS» ITOCTUTAKOTCS B E€IUHCTBE
y4eOHOM W BOCIHUTATENIbHON NEATEIHHOCTH B COOTBETCTBUU C T'YMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH,  JYXOBHO-HPAaBCTBEHHbIMH  LEHHOCTSIMH W HJAeajlaMu
POCCHUICKOTO TpaKIaHCKOro OOIIecTBa, MNPUHATBIMU B OOIIECTBE HOPMaMu U
OpaBWJIaMU  [OBEACHMS,  CIOCOOCTBYIOIIMMM  IIpoLeccaM  CaMOIIO3HaHuS,
CcaMOpa3BUTHS U HPAaBCTBEHHOI'O CTAHOBJICHUS IMYHOCTH O0YYaIOLTUXCS.

JIM4HOCTHBIE ~ PE3YJIBTATHI OCBOEHUSA npeaMera  «XHUMHUSI» OTpaXaroT
c(OPMUPOBAHHOCTh OMBITA TO3HABATEIPHOW M TMPAKTUYECKOW NI€ATEIHHOCTH
oOyyarolmuxcsi M0 peaju3aluy MPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHUCIE B
4acTH:

1) rpamaaHCKOro BOCIUTAHUSA:

OCO3HaHUsI OOYYAIOIIMMHUCA CBOMX KOHCTUTYIIMOHHBIX TIpaB M OO0s3aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIIOPSAAKY;

IPEICTABICHNS O COLMAJIBHBIX HOPMAax M INPABWJIAX MEKIMYHOCTHBIX OTHOLICHHH B
KOJUIEKTHUBE;



TOTOBHOCTU K COBMECTHOM TBOPYECKOW JEATEJBHOCTH MpPU CO3JaHUM Y4EOHBIX
IPOEKTOB, PEUICHUH y4EOHBIX M MO3HABATEIbHBIX 3aJay, BBIMOJIHEHUH XUMHUYECKHUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W MNPUHUMAThb MOTHUBBI, HAMEPEHHsS, JOTUKY M ApTyMEHTbI
APYTUX MPY aHAJIM3€ Pa3IMYHbIX BUJOB YI€OHOU NESTEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

LHEHHOCTHOTO OTHOILIEHHS K UCTOPUYECKOMY M HAay4YHOMY HACIIECIUIO OTEYECTBEHHOU
XUMUH;

YBa)XCHHSI K TPOIIECCY TBOPUYECTBA B OOJIACTU TEOPHH U MPAKTUIECKOTO MPUMEHEHHS
XUMHUHU, OCO3HAHHUSI TOTO, 4YTO JAOCTHKEHUS HAyKh €CThb pEe3yJbTaT JIMTEIbHBIX
HaOJIOJICHUM, KPOIOTJIMBBIX 3KCIEPUMEHTANIbHBIX IIOUCKOB, IOCTOSIHHOIO TpyJa
YUYEHBIX U IPAKTUKOB;

WHTEpEca W TMO3HABAaTEJIbHBIX MOTHBOB B IOJYYEHUM U TOCIEAYIOIIEM aHajIu3e
MH(pOpMaUK O MEPEAOBBIX JOCTUKEHUAX COBPEMEHHOW OTEYECTBEHHOM XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPAaBCTBEHHOI'O CO3HAHMUsI, STUYECKOTO ITOBEIECHUS;

CIIOCOOHOCTH OLIEHMBaTh CHUTYalld, CBSI3aHHBIE C XUMUYECKUMH SBICHUSIMH, W
MPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYACh HAa MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE NOBEACHUE M NOCTYNKH CBOMX TOBApHILEH C MO3ULIUAN
HPAaBCTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHHE MTOCIEICTBHUI 3TUX IOCTYIIKOB;

4) popMHupoOBaHUS KYJIbTYPbI 310POBb:

MOHMMAHUS IIEHHOCTEH 370pOBOTO M 0€30MacHOTO 00pa3za KHU3HU, HEOOXOIUMOCTHU
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3NYECKOMY U TICUXHYECKOMY
310pPOBBIO;

coOJII0IeHNsI TPaBHJI 0€3011aCHOr0 OOpAaIIeHUs C BEIIECTBaMU B OBITY, TOBCEIHEBHON
KU3HH U B TPYJIOBOM JESITENBHOCTH;

MOHMMAHUSA LIEHHOCTH TMPaBWJI HMHIUBUIYaTbHOTO M KOJUIGKTMBHOTO O€30MacHOro
NOBEACHUS B CUTYALMX, YTPOKAOLIMX 310POBbIO U )KU3HU JTHOIEH;

OCO3HAaHUs MOCJIEACTBUNA U HENPUSTHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS KOOI,
HapKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIMTAHUS

KOMMYHUKATUBHON KOMIETEHTHOCTH B YYEOHO-HMCCIEAOBATEIbCKON NIEATEIbHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUECKOMN U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAHOBKM HA AaKTMBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a1ad COLUAIbHOU
HaIIPaBJIEHHOCTH (B paMKaX CBOEr0 Kiiacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YUYEHHUIO po(deccHil pa3IMdyHoro poja, B TOM YHCIIE Ha
OCHOBE NMPUMEHEHHUSI PEIMETHBIX 3HAaHUH M0 XUMUU;

YBaXXEHUS K TPYLY, JIIOISIM TPYAA U pe3ysbTaTaM TPYAOBOU NEATEIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBHUAYaJbHOW TpPaeKTOpUHU OOpa30BaHMS,
Oynymieit npodeccuu U pean3alii COOCTBEHHBIX JKU3HEHHBIX IIJIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEM K XWMHH, HHTEPECOB M IOTpPEOHOCTEH
00IIIeCTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

OKOJIOTHYECKH  I1eJIeCO00pa3HOr0  OTHOIIGHHWS K TPHUPOJE, KaK HCTOUYHHUKY
CYIIECTBOBAHUS KU3HU HA 3eMJIC;

MOHUMAHUS  TJI00aTBbHOTO  XapakKTepa  OJKOJOTWYECKHX  MpoOJieM,  BIUSHUS
AKOHOMMYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOTHON U COLIMAIBHOM CPEIbL;
OCO3HAHHUS HEOOXOIMMOCTH WCTOJB30BaHUS JOCTHKEHUN XUMHH [IJISI PEHICHUS
BOIIPOCOB PAIMOHAIBHOTO MPUPOOIOIB30BAHMUS;

AKTUBHOTO HEMPHUITHS ICHUCTBUHN, MPUHOCAIINX BPE OKPYKAIOLIECH TPUPOIHON cpelie,
YMEHUS  TPOTHO3UPOBATh  HEOJATOMPUATHBIC  JKOJOTHUYECKHE  TOCIICICTBUS
MPEANPUHUMAEMBIX TEUCTBUN U NTPEAOTBPALIATh UX;

HaJIMYUS PA3BUTOTO AKOJIOTHMUYECKOTO MBIIUICHHUS, YKOJOTMYECKON KYJIbTYpHI, OIbITa
JESITEILHOCTH YKOJOTMYECKOM HAIpPaBICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS MU B
MO3HABaTEIbHONH, KOMMYHHMKATHBHONW U COIIMAJbLHON TIIPAKTHKE, CIIOCOOHOCTH H
YMEHUS aKTUBHO MPOTHUBOCTOSTH UICOJIOTHH XeMO()OOHH;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOIIIECTBEHHOM MPAKTUKH;

MOHUMAaHUs CHeNU(DUKN XUMHHM KaK HAyKd, OCO3HAHWS €€ poird B (HOPMHUPOBAHUH
PaIMOHAIBHOTO HAyYHOTO MBIIIUICHHSI, CO3JaHWM I€JIOCTHOTO MPEACTaBICHUS 00
OKpY’KalolIEeM MUpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKA, B MO3HAHWU MPUPOIHBIX
3aKOHOMEPHOCTEH 1 PEIICHUH MPOOJIEM COXpaHEHUs IPUPOTHOTO PABHOBECHS;
yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHMH JIJI1 COBPEMEHHON IMBUIIM3AIMU;: B €&
T'YMaHUCTUYECKON HAMpPaBICHHOCTA W BA)XXHOW pOJUM B CO3JaHUU HOBOM Oa3bl
MaTepUaTbHOW KYJIbTYpPHI, PEIICHUN TJIOOANBHBIX MPOOIEM YCTONYHBOTO pPAa3BUTHS
YEJI0BEUECTBA — CBIPHEBOM, HSHEPreTHYECKON, TMHUIIEBOM M 3KOJOTHYECKOU
0€30I1aCHOCTH, B Pa3BUTUU MEIUIIMHBI, OOECIICUCHUH YCIIOBHM YCHEIIHOTO TPyJa W
IKOJIOTHYECKHA KOMGMOPTHOM KM3HH KaXJI0TO WIeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TOHUMAaHUS CYIIHOCTH METOJ0B IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCITOJIb30BATh IOJIyIaeMbIC
3HAHUSA JJIS aHalii3a U OOBICHEHUS SBJICHUM OKPY’KAIOIIEro MUpa M MPOUCXOISIINX B
HEM W3MEHEHMM, yMEHHUs JejaTh 0OOCHOBAHHBIC 3aKJIIOUYCHHUS HAa OCHOBE HAYYHBIX
(haKTOB M UMEIOIIMXCS TAHHBIX C MEJIBIO MOTYYCHUS JOCTOBEPHBIX BEIBOIOB;
CIIOCOOHOCTH CaMOCTOSITEIbHO MCMOJIb30BaTh XUMHUUYECKWE 3HAHUS ISl PEIICHUS
po0JieM B peasIbHBIX KU3HEHHBIX CUTYAIUSIX;

MHTEpECa K MO3HAHUIO U UCCIIEIOBATEIIbCKOM JIESITEIbHOCTH;



TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHHMIO, K
AKTUBHOMY ITOJIYYCHHUIO HOBBIX 3HAHHMH 1O XMMHH B COOTBETCTBHHU C YKU3HCHHBIMHU
MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSAM Tpylda B Ppa3IMYHBIX cdepax MnpodecCHOHATBHON
JCATEIBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeramnpeaMeTHbIe pe3yabTaThl OCBOCHUS YYEOHOTO TpeaMeTra «XHMHS» Ha ypOBHE
CpemHero o0Iero ooOpa3oBaHUs BKIIOYAIOT:

3HAYMMBIC U1 (POPMHUPOBAHUS MHPOBO33PEHUS O0YUAIOIIUXCS MEXKIUCITUTIIINHAPHBIC
(MexTIpeIMeTHbIE) OOIeHayYHbIe TIOHATHS, OTPAKAIOIIUE I[EJTOCTHOCTh HAYYHOM
KapTUHBI MHUpa U CHENU(PUKY METOMOB MO3HAHMS, HUCIOJB3yEeMbIX B €CTECTBEHHBIX
HayKax (Marepus, BEIIECTBO, SHEPTHs, SBICHHUE, TPOIIECC, CUCTeMa, HAYIHBIA (DAKT,
MPUHITATI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUs, MCCIICOBAaHUE, HAOIIOACHHUE,
U3MEpPEHUE, SIKCIICPUMEHT U JPYyTHe);

YHUBEpCAJIbHBIC  y4eOHBIE  JIeMCTBUA  (ITO3HABaTelbHBIC, KOMMYHHUKATHBHBEIE,
PETYISATUBHBIE), oOecnieunBaromye GopMupoBanre (PyHKITMOHATBHONW TPAMOTHOCTH H
COIMATBHON KOMITETCHIIUH 00YYaIONuXCS;

CIIOCOOHOCTh ~ OOYYAIOIIMXCSI UCIOJIb30BaTh OCBOCHHBIC MEXAUCIUILIMHAPHEIE,
MHPOBO33PEHUYCCKHUE 3HAHUS U YHUBEPCAIbHBIC YUCOHBIC JEHCTBUS B MO3HABATEIIHHOM
U COITMAJILHOM MTPaKTHKE.

MeranpeaMeTHbIe PEe3yNbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATHHBIMH YUCOHBIMH
MMO3HABATEIIbHBIMI, KOMMYHUKATUBHBIMH U PETYJISITUBHBIMU JICHCTBUSMU.

OBJjiaieHne YHUBEPCAJIbHBIMYI YUeOHBIMH NMO3HABATEILHBIMHU A€HCTBUSIMH:

1) 6a30Bble JIOrHYEeCKHE TeHCTBHUSA:

CaMOCTOSITeNIbHO (OPMYJIMPOBATh U aKTyallM3UpPOBaTh MpPoOJeMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPENENATh e NeATeIbHOCTH, 3a7aBas MmapaMeTphl U KPUTEPUHA HUX JTOCTHIKCHUS,
COOTHOCHUTB PE3YJIbTAThI ICITEIHHOCTH C TIOCTaBJICHHBIMU LIEIISIMH;

UCIIOJIb30BaTh MPH OCBOCHHMM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIICIATH
XapaKTEpHBIC MPU3HAKK TOHSATUN W YCTAHABIMBATh MX B3aWMMOCBS3b, HCIIOJIL30BaTh
COOTBETCTBYIOIINE MMOHSATHS JJIs1 OOBSICHEHUS OTACIBHBIX (PaKTOB U SBIICHU;
BBIOMPATh OCHOBAHUS W KPUTEPHUHM IS KIACCU(HUKAIUU BEIIECTB M XUMHYCCKHUX
pEeaKLunii;

yCTaHABJIMBATh MPUYNHHO-CJICACTBEHHBIC CBS3H MEXKy U3y9acMbIMU SBJICHUSMU,
CTPOUTH JIOTUYECKHE PACCYXICHHs (MHIYKTHBHBIC, ICTyKTUBHBIC, IO AHAIOTHH),
BBISIBIIATH 3aKOHOMEPHOCTH M TPOTHBOPEYUS B PACCMATPUBACMBIX SIBJICHUSX,
(hopMyJIHpOBaTh BBIBOJIBI M 3aKJIFOUCHUS,

OPUMEHSITh B TMpOIleCCe TO3HAHMS, HCIIOIb3yeMble B XHUMHHU CHMBOJIUYECKHE
(3HaKOBBIE) MOJIENIH, MPEOOPaA30BHIBATH MOJICIIBHBIC IMPEICTABICHUS — XUMHUYCCKUM



3HAaK (CMMBOJI) AJIEeMEHTa, XUMUYECKasi opMyJia, ypaBHEHHUE XUMHUYECKON peaKiuu —
Opy pelleHuHd YYeOHBIX TO3HABATEIbHBIX M MPAKTHUECKUX 3a7ad, MPUMEHATH
Ha3BaHHbIC MOJEIbHBIE TPEACTABICHUS U1 BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUM.

2) 6a3oBble McCeA0BaTEIbCKHIE AeiiCTBUSI:

BJIAJIETh OCHOBAMH METOJ0B HAyYHOT'O MO3HAHHUS BELIECTB U XUMUYECKUX PEAKIINI;
dbopMynupoBaTh LETU M 3a/ladyd MCCIENOBaHUSA, HCIOJb30BaTh IOCTaBJICHHBIE U
CaMOCTOSTEIILHO CPOPMYIIUPOBAHHBIE BOITPOCH B KAU€CTBE MHCTPYMEHTA MTO3HAHUS 1
OCHOBBI 1Sl (POPMUPOBAHUS TUTIOTE3bI MO MPOBEPKE MPABUIBLHOCTH BBICKA3BIBAEMbIX
CYXIECHU;

BJIQJICTh HABBIKAMU CAMOCTOSITEIILHOIO IJIAHUPOBAHUS M TMPOBEICHUS YUYEHHUECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHMsI HaOM0IaTh 3a XOJOM IpoIllecca,
CaMOCTOSTEIILHO TPOTHO3UPOBAThL €ro pe3yibTaT, (HopMyIupoBaTh OOOOIICHUS U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS, COCTABISThH
000CHOBaHHBIN OTYET O IPOJIETaHHON paboTe;

npuoOpeTaTh OMBIT YYEHHUECKOW HCCIEAOBATENIbCKOM W MPOEKTHOW IESTEIbHOCTH,
HOPOSIBJISITH  CITIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOUCKY METOJ/IOB
pelIeHUs MPAKTUYECKUX 3a71a4, MPUMEHEHUIO Pa3IUYHBIX METOJIOB MO3HAHUS.

3) pabora ¢ undpopmanueii:

OPUEHTHUPOBAThCA B PA3NUYHBIX MCTOYHMKAX HHQPOpMalUK (HAYYHO-TIOMYJISIpHAs
JUTEpaTypa XUMUUYECKOTO COJEp>KaHus, CIIpaBOUYHbIE TTOcOOus, pecypchl MHTEepHEeTa),
aHaJIM3UPOBATh MHPOPMALIUIO PA3IMYHBIX BUJIOB U ()OPM MIPEACTABICHUS, KPUTUUECKHU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(dbopMyIHUPOBaTh 3aMPOCHl U MPUMEHSTH PA3JTUYHBIE METOABI MPHU TMOUCKE W OTOOpE
uH(pOopMaIi, HEOOXOIMMOM /1JIs1 BHITIOJIHEHHS YYEOHBIX 3a1a4 OMPEICIEHHOTO TUTIA;
npUOOPETaTh OMBIT UCIIOIB30BAHUA HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN
Y Pa3JIMYHbBIX MOUCKOBBIX CUCTEM;

CaMOCTOSTEIILHO BBIOMpATh ONTHUMaNBbHYIO (GopMy mpencTaBieHus WH(QOpMaIuu
(cxempl, rpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JIPYTHUE);

UCIOJIb30BaTh HAYYHBIA SI3bIK B KauyeCTBE CpEACTBA IpU paboTe ¢ XUMHUUYECKOU
uH(poOpMaIel: MPUMEHSITh MEXIpPeIMETHbIe ((PU3nYecKne U MaTeMaTHIYeCKue) 3HAKU
1 CUMBOJIBI, (HOPMYJIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

HCITOJTh30BaTh U IPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.
OBJiageHne yHUBEePCAIbHBIMIA KOMMYHMKATHBHBIMH J1€/iCTBUAMMU:

3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl B XOJle Juajora W/uiu
JIMCKYCCHUH, BBICKA3bIBaTh UJIEH, POPMYITUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHLHO
BBITIOJTHEHUS MPEJITIOKEHHOM 3a/1auu;

BBICTYNIaTh C  MpE3CHTallMedl  pe3yJbTaTOB  IO3HABATEJIILHOW  JIESITEIBHOCTH,
NOJIYYEHHBIX CAMOCTOSATEIBHO WM COBMECTHO CO CBEPCTHHKAMU IPHU BBINOJHEHUU



XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOM pPadOThl IO HCCIEIOBAaHUI CBOMCTB
M3y4aeMbIX BEILECTB, peau3aluu yueOHOro npoekTa u (GOpMyJIMpOBaTh BBIBOBI I10
pe3ysibTaTaM IpPOBEIEHHBIX HCCIEIOBAaHUI MyTEM COIVIACOBAHUS MO3ULUN B XOJ€
oOCcyXIeHHs 1 0OMeHa MHEHHUSIMH.

OBiajeHHne YHUBEPCAJbHBIMHU PeryJsiTHBHBIMH 1€CTBUSIMH:

CaMOCTOSITENIbHO ~ IUIAHUPOBaThb M OCYIIECTBISATH  CBOIO  IO3HABATEJBHYIO
JEsTeNIbHOCTh, Ompeaenss €€ LeaM M 3aJadyd, KOHTPOJMPOBAaTb U 1O Mepe
HEOOXOJAMMOCTH  KOpPPEKTUPOBAaTh IMpEajaraéMblid  ajJroOpuT™M  JACUCTBUU  NpH
BBITIOTHEHUH Y4E€OHBIX M  HCCIENOBAaTENbCKUX 3ajad, BbIOMpaTh HamOoIee
3¢ PEeKTUBHBIN CITOCO0 WX pemIeHUs ¢ YU4ETOM TTOTYICHHUST HOBBIX 3HAHWH O BEIECTBAX
U XUMHUYECKUX PEaKIIHIX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOaHalIW3a |
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHudeckas XuMus» OTPaxaror:
c(hOpPMHUPOBAHHOCTh TPEJCTABICHUNH O XUMHUYECKOH COCTAaBISIONMICH €CTECTBEHHO-
HAy4yHOMW KapTUHBI MHpA, POJM XHMHU B TIO3HAHUM SIBJICHUN NPUPOJBI, B
GOpMUPOBAaHMM MBINUICHUS W  KyJbTYpbl JIMYHOCTH, €€ (yHKIIMOHAIBHOM
IPaAaMOTHOCTH, HEOOXOJMMOM Il PEIICHHS MPAKTHYECKUX 3ada4 WU IKOJOTUYECKHU
000CHOBaHHOTO OTHOIIICHUSI K CBOEMY 3JI0POBBIO U MPUPOTHOM CpeIE;

BJIAJICHUE CHUCTEMOM XUMHUYECKHX 3HAHWW, KOTOpAs BKIIIOYAET: OCHOBOMOJIATAIOIINE
NOHATUS (XMMUYECKHN DSJIEMEHT, aTOM, JJICKTpOHHAas 000Jj04YKa aToma, MOJEKYJa,
BaJICHTHOCTbh, AJICKTPOOTPHUIIATEIIBHOCTh, XUMHUUYECKasi CBSA3b, CTPYKTypHas (opMmyna
(pa3BépHYTass W COKpam¢HHAs), MOJIb, MOJIApHAs Macca, MOJISIPHBIA 00BEM,
VTJIEPOIHBIN CKeNeT, (PYHKIMOHAIBbHAS TpPYIIa, paauKajl, HW30MEpHUs, H30MEpHI,
TOMOJIOTHYECKUN PsAJl, TOMOJIOTH, YIJIEBOAOPOIbI, KHCIOPOA W Aa30TCOIACPIKAILINEC
COCJIMHECHUSA, MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHbBIC
COCMHEHHUS); TEOPUU M 3aKOHBI (TEOpHS CTPOCHHUS OPraHUYECKUX BemiecTs A. M.
BytnepoBa, 3ak0OH COXpaHEHUs MacChl BEHIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUI
S3bIK  XUMHUM; MHUPOBO33PCHUECKUE 3HAHUS, JIekKAlMe B OCHOBE IOHUMAaHUS
NPUYMHHOCTH U CUCTEMHOCTH XHMHYECKHX SIBIICHHM, (PAKTOJOTHMUECKHUE CBEICHUS O
CBOWCTBaX, COCTaBe, IIOJy4eHUH U OE30MaCHOM HCMOJb30BAHUM BaKHEHIITHUX
OpraHUYECKHUX BEIECTB B OBITY U MPAKTUYECKOM JEATEIbHOCTU YEJIOBEKA;
cOPMHPOBAHHOCTh YMCHUH  BBIABISATH  XapaKTEPHbIE TPHU3HAKH  TOHATHH,
YCTAaHABJIMBATh WX B3aUMOCBSI3b, HCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OTNIMCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUN;



c(OPMUPOBAHHOCTh  YMEHUW  HUCIOJIb30BaTh  XMUMHYECKYI0  CHUMBOJIMKY A
COCTABJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaléHHON) Gopmy
OpraHUYECKUX BEIIECTB U YPABHEHUN XUMHYECKHUX PEAKUUW, U3rOTABIMBATH MOIEIH
MOJIEKYJI OpPraHMYEeCKMX BEIIECTB [UIsl WUIIOCTpAlMM HMX XHUMHYECKOro H
MIPOCTPAHCTBEHHOI'O CTPOCHHS;

chOpPMHUPOBAHHOCTh ~ YMEHHMM  yCTaHaBIMBATh  NPUHAIJICKHOCTh  M3YYEHHBIX
OpraHUYEeCKUX BEIECTB 10 UX COCTaBY U CTPOCHHIO K OMpeeIEHHOMY KJIacCy/TpyIie
COCIMHEHHI  (YyraeBOAOPOAbI, KHUCIOPOA U a30TCOAEpNKAUIUE  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), J1aBaTh WM Ha3BaHUA 10 CHCTEMaTHYECKOU
HomeHkiatype (IUPAC), a takxke NpUBOAWTH TPUBHAJIBHBIE HA3BaHUS OTAEJIBHBIX
OpraHUYEeCKUX BEIIEeCTB (ITHJICH, MPOMUJICH, alleTUJICH, TUJICHTIUKOJb, TJIHIIEPUH,
dbeHon, QopManmpiaerul, aneTaabIerull, MypaBbHHAs KHUCJIOTa, YKCYCHas KHUCJIOTA,
OJICMHOBasg KHUCJIOTA, CTEAPUHOBAs KHUCJIOTA, TJIOKO3a, (PYKTO3a, Kpaxmall,
LEJUTI0I032, TIIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHUS OMPENEIATh BUIbI XUMHUUYECKOW CBSI3U B OPraHUYECKHUX
COEIMHEHUSIX (OJIMHAPHBIE U KPATHbIE);

c(hOpPMHUPOBAHHOCTh YMEHHUSI IPUMEHSATH MOJIOKEHUSI TEOPUHU CTPOCHHSI OPTaHUYECKHUX
BemecTB A. M. bytiepoBa mjisi 0OOBbSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3MYECKHE U
XUMHAYECKUE  CBOWCTBA  THUIMYHBIX  MPEACTABUTENEH  Pa3IMYHBIX  KJIACCOB
OpraHUYeCKUX BeIIEeCTB (METaH, 3TaH, dTWICH, MPOIMWICH, alleTuieH, OyTtaaueH-1,3,
MeTunOyTaaueH-1,3, 6eH307, METaHOJ, 3TaHOJI, 3TUJICHIJIHNKOIb, TIHIEPUH, (PEeHom,
aneTanbAerull, MypaBbUHAasE U YKCYCHasi KHCJIOTHI, TJIFOKO3a, Kpaxmall, LEJII0JI03a,
AMUHOYKCYCHAsl KHCJIOTa), WLIIOCTPUPOBATh TEHETHYECKYI0 CBSI3b MEXIy HUMU
YPAaBHEHHUSIMA  COOTBETCTBYIOIMX XUMHUYECKHX PEAKIUH C  HCHOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYJT;

c(hOpPMUPOBAHHOCTh YMEHHS XapaKTEPH30BaTh MCTOYHUKU YTIIEBOAOPOTHOTO CHIPHS
(HedTh, TPUPOAHBIA Ta3, Yroyib), CHOCOOBI MX TMepepaboOTKH M MPAKTHUECKOE
IpUMEHEHUE MPOIYKTOB MepepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHUU MPOBOAUTH BBIYUCICHUS] TIO XMMHUYECKUM YpPaBHEHUSIM
(maccpl, 00BéMa, KONMMYECTBA HCXOJHOTO BEHIECTBA WJIM TMPOAYKTA PEAKIUU IO
M3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO W3 MCXOAHBIX BEIIECTB WU
IPOYKTOB PEAKIUN );

c(OPMHUPOBAHHOCTh YMEHHUI BIAJE€Th CHUCTEMOM 3HAHUM 00 OCHOBHBIX METOAAX
Hay4YHOTO MO3HAHMS, UCTIOJIb3YEMbIX B XUMUHM TIPU U3YUYEHUHU BEIIECTB U XUMHUUECKUX
aBJICHUN (HAOMIOJEHNEe, U3MEPEHUE, DKCIEPUMEHT, MOJICTMPOBAHUE), UCIIOIH30BaTh
CUCTEMHbBIC XUMUYECKUE 3HAHUS JJISI MPUHSATUS PEIICHUM B KOHKPETHBIX KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM,;



c(hOpMHUPOBAHHOCTh YMEHUM COOJIIOAATh MPaBHIIA TIOJIH30BAHUS XUMHYECKOHN MOCYI0M
U J1abopaTOpHBIM 00OpYyJOBaHWEM, a TAKXKE MpaBuia OOpaIleHUs C BEIISCTBAMH B
COOTBETCTBHUM C HWHCTPYKIUSMH I10 BBITIOJIHEHUIO JITA0OPATOPHBIX XHUMHUYECKUX
OTIBITOB;

c(hOpPMHPOBAHHOCTh YMEHUH TIJIAHUPOBATH W BBIMOIHATH XUMHUYECKUN IKCIIEPUMEHT
(IpeBpaleHrss OpraHMYEeCKUX BEIIECTB IIPH HArpeBaHWHU, TMOJyYEHUE JTHJICHA H
M3yUYECHUE €T0 CBOMCTB, KAUECTBEHHBIC PEAKIIMM OPTaHUYECKUX BEIIECTB, JCHATYpAILUs
OCJIKOB TIpU HAarpeBaHWH, I[BETHBIC PEAKIIMU OCIIKOB) B COOTBETCTBHH C TMPaBHUIIAMU
TEXHUKH OC30MaCHOCTH TIpM OOpaIlleHWd C BemecTBaMH H  J1a00paTOPHBIM
000pynOBaHUEM, MPEICTABISITh PE3YIbTATHl XMMUYECKOTO JIKCIEPUMEHTa B (opme
3aIUCH YPaBHEHUH COOTBETCTBYIOIIMX PEAKIIUM M (hOPMYJIUPOBATH BHIBOLI HA OCHOBE
3TUX PE3YyJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHUECKH aHATM3UPOBATh XUMHUUECKYIO HH(DOpMAITHIO,
MOJy4aeMyl0 U3 pa3HbIX UCTOYHUKOB (CpeacTBa MaccoBoil undpopmanuu, Mutepuer u
APYTUX);

c(hOpMHUPOBAHHOCTh YMEHUM COOJIFOAATh TMpaBUjiIa IKOJOTHYECKU IIEJIECO00pPa3HOro
MOBEJICHUSI B OBITY U TPYJAOBOM JIEATEILHOCTH B LIEJISIX COXPAHEHHUS CBOETO 3JI0POBbS U
OKpY’Karole MPUPOJHON Cpelibl, OCO3HABAaTh OMACHOCTh BO3JCUCTBUS HAa >KUBBIC
OpraHu3Mbl OMPEACIIEHHBIX OPTaHMYECKUX BEIIECTB, MOHUMAsl CMBICI MOKa3aTes
ITJIK, mosicHATh Ha mpuMepax cocoO0bl YMEHBIIIEHUS W MPEIOTBPAILICHHS UX BPEIHOTO
BO3JICHCTBHUS HA OPTaHU3M YEJIOBEKA;

TUTsI OOYYAFOIINXCS ¢ OTPAHMYCHHBIMU BO3MOKHOCTSIMHU 3I0POBBS: YMEHUE MPUMEHSATH
3HaHUA OO0 OCHOBHBIX JOCTYMHBIX METOJAX TIO3HAHUS BEIIECTB U XUMHUYECKUX
SIBIICHMI;

JUISL CHCTIBIX M CIA0OBHUAIIMX OOYYaIOIIMXCS: YMEHHE HCIOIb30BaTh pPenbedHO-
TOYEYHYIO cucTeMy 0O0o3HaueHuit JI. bpaiins niis 3anucu XxuMudeckux Gopmyil.

11 KITACC

[IpenmeTrHbie pe3yabTaThl OCBOEHHUS Kypca «OOmas u HEOpraHWYecKas XUMHSD)
OTpaXaroT:

c(OPMUPOBAHHOCTh MPEACTABICHUI: O XUMHUYECKOW COCTaBISIOLICH €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpaA, POJIM XHMHHM B TII03HAHWM SBJICHUW TNPUPOIBI, B
GbOpMUPOBAaHUM  MBIIUICHUS W KYJIbTYpbl JIHYHOCTH, €€ (yHKIHOHAIBHOMN
IPaMOTHOCTH, HEOOXOIMMOW N7l PEIICHUs MPAKTUYECKUX 3aJad M HKOJIOTHUYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3JJ0POBbIO U PUPOJIHOM CPELIE;

BJIAJICHUE CUCTEMON XUMHWYECKHUX 3HAHUM, KOTOpPas BKJIFOYAET: OCHOBOIIOJIATAOIINE
HNOHATUSA (XMMHUYECKUH 3JIEMEHT, aTOM, M30TOI, S-, P-, d- 3JEKTPOHHBIE OpOUTAIN
aTOMOB, WOH,  MOJIeKyJa, MOJIb, MOJIIpHBIA ~ 00BEM,  BaJIEHTHOCTH,
ANEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIICHHS, XMUMHYECKas CBs3b (KOBAaJECHTHas,



WOHHAs, MeETaJUIMuecKas, BOJOpPOJHAs), KpHUCTAUIMUYECKas  pemérka, THIIbI
XUMHUYECKUX pPEaKIUui, pacTBOP, JICKTPOJMUTHI, HEIJIECKTPOJUTHI, IICKTPOITUTHYECKAS
JIWCCOLIMALINS, OKUCIMTEIb, BOCCTAHOBHUTEIb, CKOPOCTh XHMHUUYECKOMW pEaKIluH,
XUMUYECKOE PpABHOBECHE); TEOPUM U 3aKOHBI (TEOpPHUSL  DIICKTPOJIUTHUECKOM
avcconuannu, nepuoandeckui 3akoH . . MenneneeBa, 3akOH COXpaHEHUSI MacCChl
BCILIECTB, 3aKOH COXPAHCHUS W TPEBPAICHUS DHEPIHHM MPU XUMUUYECKUX PEeaKIusix),
3aKOHOMEPHOCTHU, CUMBOJIMYECKUN SI3bIK XUMHH, MHMPOBO33PEHUECKHUE 3HAHUA,
JIeXalMe B OCHOBE MOHUMAaHUs MPUYMHHOCTA U CUCTEMHOCTH XUMUYECKUX SIBICHUU,
(aKTOJOTUYECKHE CBEICHUS O CBOWCTBAaX, COCTaBe, TOJYyYCHHMH W O€30MMacHOM
WCTIOJBb30BAaHUN BAXHEUIIIMX HEOPraHMYECKHX BEHIECTB B OBITY U MNPAKTUUECKOM
NESITEILHOCTH YEJIOBEKA,;

chOpPMHUPOBAHHOCTh ~YMEHUW  BBISABISATH  XapaKTEpHbIE NPU3HAKA  TOHSTHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUSA MPHU
OTNMCAaHUM HEOPTAHWYECKUX BEIIECTB U UX MPEBPaIlCHU;

chOPMHUPOBAHHOCTh ~YMEHUW  HCIOJIb30BAaTh  XUMHYECKYIH)  CHMBOJIUKY  JJIS
coctaBiieHuss  (GopMyn  BEmECTB M  ypaBHEHMM  XUMHUUYECKUX  PEaKIlui,
cucrematudeckyro HoMeHkIaTypy (IUPAC) u TpuBuManbHble Ha3BaHUS OTIEIbHBIX
HEOpPraHMYECKUX BEUIeCTB (yrapHbIi ras, yriaeKkuciblid ra3, aMMuUak, raméHas U3BecTh,
HeraméHas U3BeCTh, MUThEBAs Co/la, MUPUT U JIPYTHE);

c(hOPMHUPOBAHHOCTh YMEHUM ONPENCNATh BaJCHTHOCTh W CTENEHb OKHCICHUS
XUMHUYECKUX DJIEMEHTOB B COCAUHEHUAX PA3JIMYHOTO COCTaBa, BUJl XMMUUYECKOW CBSI3U
(KoBaJIeHTHasi, HWOHHAs, MeETaJUIMYecKasi, BOJOPOAHAs) B COCAUHEHUSIX, THI
KPUCTAJUIMYECKON PEmIETKM KOHKPETHOTO BellecTBa (aToMHas, MOJICKYJIsIpHas,
WMOHHAsl, METaJUIMYecKasi), XapakTep Cpeabl B BOJHBIX PACTBOpPaX HEOPTaHUUYECKUX
COCJMHCHMI;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHABJIMBATh MPUHAICKHOCTh HEOPTraHUYECKUX
BCIIECTB M0 WX COCTaBY K OMPENCIEHHOMY KIIAcCy/TPYIe COSAMHEHHUH (IMPOCTHIC
BEIIIECTBA — METAJUIbl U HEMETAJUJIbl, OKCHJbI, OCHOBAHUS, KUCIOTHI, aM(OoTepHbIE
TUAPOKCHUIBI, COJIHN);

c(hOpMHUPOBAHHOCTh YMEHHUM pPaCKpbIBaTh CMBICI TNepuoauueckoro 3akona J[. U.
MeHnneneeBa U JAEMOHCTPHUPOBATh €ro CHUCTEMATH3UPYIOUIYIO, OOBSCHUTEIBHYIO U
MIPOTHOCTHUYECKYIO (QYHKITNH;

c(hOPMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX dJieMeHTOB 14 mepuonoB Ilepuoguueckodl CHUCTEMBI XUMHYECKHX
anementoB JI. M. MenneneeBa, HUCHONAB3YySd TOHATUS «S-, pP-, d-3JEKTPOHHBIE
opOuTaANM», «IHEPreTUYCCKUE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHYECKMX DJJIEMEHTOB W HX COCJUHEHHU MO0 TNEepuojaM U TpyImnam
Ilepnogmueckon cucteMbl XUMUYECKHX deMeHTOB /. . Menneneena;



c(hOpPMHUPOBAHHOCTh yYMEHUM XapaKTepu30BaTh (OMHCHIBATH) OOIIHME XUMHUYECKHE
CBOMCTBAa  HEOPraHMYECKHMX  BEIIECTB  PA3JMWUYHBIX  KJIACCOB,  MOJTBEPKIATh
CYIIECTBOBAHME T'E€HETMYECKOM CBSI3M MEXKAY HEOPraHMYEeCKMMM BEIIECTBAMHU C
MOMOIILI0 YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

c(hOpMHPOBAHHOCTh YMEHUS KJIACCU(PHUIIMPOBATH XUMUIECKUAE PEAKITUH 110 PA3THIHBIM
pU3HaKaM (YUCITY M COCTaBy pPearvpyromunX BEIIeCTB, TEINIOBOMY 3P eKTy peakiuu,
U3MEHEHUIO CTETeHEeH OKHCIEHUS JJIEMEHTOB, OOpaTHUMOCTH pPEaKIuH, YYacCTHIO
KaTajau3aropa);

c(hOpPMHPOBAHHOCTh YMEHUW COCTaBIATH YPAaBHCHHSI DPEAKIUN Ppa3IMYHBIX THIIOB,
MOJHBIE U COKpAIIEHHBIE YPABHEHUS PEAKIIMi MOHHOTO OOMEHA, YYUThIBAs yCJIOBUS,
IIPY KOTOPBIX 3TH PEAKLIMHU UIYT A0 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHMM MPOBOJIUTH PEAKIIMH, IMOJITBEPKIAIOIINE KaUyeCTBEHHBIM
COCTaB Pa3JIMYHBIX HEOPTAHUYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM MYyTEM HOHHI,
MPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX BEIIECTB;
c(hOpMHUPOBAHHOCTH YMEHUU PacKpbIBaTh CYIITHOCTb OKHCIIUTEIBLHO-
BOCCTAHOBHUTEIBHBIX PEaKIUi TOCPEACTBOM COCTAaBJICHUS DJIEKTPOHHOro OajlaHca
ATUX PEaAKIUM;

c(hOpMHPOBAHHOCTh YMEHUH OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKITun
OT Ppa3WyHbIX (AKTOPOB; XapakKTep CMEIIECHUS XUMHUYECKOTO pPAaBHOBECHUS B
3aBHCHMOCTH OT BHEIIHero Bo3aekcTBus (mpunIiui Jle [larense);
c(hOpMHUPOBAHHOCTh YMEHHMH XapaKTEPH30BaTh XUMHYECKHE IPOIECCHI, JISKAIIHUE B
OCHOBE TMPOMBIIUICHHOTO TMOJY4Y€HUSI CEPHOM KHUCIOTHI, aMMHakKka, a TakKxKe
cOPMHPOBAHHOCTh  NPEACTABICHWNH 00 OOmMWX HAYYHBIX MOPUHIUNAX U
AKOJIOTHICCKUX MPOOIEMaX XMMHUIECKOTO TIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS C HCIOJIb30BAHUEM ITOHSITHUS
«MaccoBasl IOl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOIICHWM Ta30B IIPH
XUMUYECKUX PEAKIUAX, MacChl BEIIeCTBAa WM O0bEMa Ta30B IO HW3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAacce WIM O0BEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKIUHU
BEILIECTB, TeIIOBOro 3¢ @deKkra peaknuy Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChI
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIIOAATh MPaBHIIA TIOJIH30BAHUS XUMHYECKOHN MOCYI0M
1 j1abopaToOpHBIM O0OpPYAOBAaHMEM, a TaKXKe IpaBujia oOpalleHusl C BElIeCTBaMU B
COOTBETCTBUM C HUHCTPYKIUSIMU 110 BBIMOJHEHUIO JTA0OPATOPHBIX XUMHUUYECKUX
OIIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH IIJIAHUPOBATH M BBHITIOJHATH XUMHUYECKUNA SKCIIEPUMEHT
(pa3noxkeHue TMEpPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTalau3aTtopa, OMNpPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C MOMOIIBI YHHUBEPCAIHLHOIO WHIUKATOpA, BIUSHUE
pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUUECKON pEaKIMU, PEaKIIM HOHHOTO OOMEHa,
KaueCTBEHHbIC pEeaKIMu Ha Ccyiab(dar-, KapOOHAT- W XJIOPHJI-aHHOHBI, Ha KaTHOH



aMMOHHUS, pEIIEHUE OKCIEPUMEHTAIbHBIX 3aJad 1o TeMaM «Mertamib»y U
«Hemeranbl») B COOTBETCTBUU C MPAaBUIIAMHU TEXHUKU O€30MaCHOCTH MpU 00pallieHun
C BeUlecTBaMM M JIaOOpaTOpHBIM OOOPYIOBAHHMEM, IMPEACTABIATh PE3YJIbTaThl
XUMHUYECKOTO HKCIIEPUMEHTa B (POpME 3aITUCH YpaBHEHUI COOTBETCTBYIOIIUX PEaKIIUN
1 GOpMyIIMPOBATH BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUIN KPUTHUYECKH aHAJIM3UPOBATh XUMUYECKYIO MH(POPMAIHIO,
[OJy4aeMyI0 U3 pa3HbIX UCTOYHHUKOB (CpeACTBa MacCOBOM KOMMYHMKaIuu, IHTepHEeT
H IPYTUX);

c(OpPMUPOBAHHOCTh YMEHUU COOJOATh MpaBHJIa SKOJIOTHYECKH IIeIeCO00pa3HOro
MOBE/ICHUSA B OBITY M TPYJOBOMU JEATEIBHOCTH B LIETSX COXPAHEHHS CBOETO 3I0POBbS U
OKpY>Karollled NPUPOJHONW cpeibl, OCO3HABATh OINACHOCTb BO3JECWUCTBUS HA >KUBbBIC
OpraHMU3MBbI ONpe/IeIEHHBIX BEIIECTB, MOHUMAas cMbici nokaszarens [1/IK, noscHaTs Ha
npUMepax CrnocoObl YMEHBIICHHS] W MPEAOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS Ha
OpraHH3M YeJIOBEKa,;

U1 00yYaroIMXcsl ¢ OTPaHMYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbS: YMEHUE PUMEHSTh
3HaHHA 00 OCHOBHBIX JIOCTYIHBIX METOJaxX I103HAHUS BELIECTB M XUMHUYECKHX
SIBJICHU;

IUIA CHETBIX M CHabOBUIAMIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh peabeHO-
TOYEUHYIO cucTeMy 00o3HaueHuit JI. bpaiins ans 3anvucu xumudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue pa3ieioB U TeM (uudposbie)

Ne n/mn Kontpoabnbie IIpakruyeckue op
NPOrpaMMblI Bcero o0pa3oBaTte/ibHbIC

padoThI padoThI
pecypcsl

Pa3nen 1. Teopernueckue 0OCHOBbI OPraHMYeCKOM XMMHUH
IIpenmer oprannyeckoit xumuu. Teopus

1.1 CTPOEHHUSI OPraHNYECKUX coequHeHun A. M. 3 https://www.yaklass.ru/
byrneposa

Hroro no pazneny 3

Paznen 2. Yraesoaopoasl

2.1 [Ipenenbuble yrieBogopoOabl — aaKaHbl 2 https://lesson.edu.ru/
HenpenenbHble yrieBogopo/ibl: alKEHBI,

2.2 pedl yr P 6 1 https://urok.1c.ru/
aJIKa/IMEHBbI, AJIKUHbI

23 ApoMaTn4ecKue yriieBoa0pOIbl 2 https://urok.1c.ru/
[IpupoaHble HCTOYHUKH YTIIEBOAOPOJIOB U

2.4 PHpO . PO 3 1 https://www.yaklass.ru/
uX nepepadoTka

Hroro no pazgeny 13

Pa3nen 3. Kuciiopoacoaep:xanue opranniecKue coeIuHEeHNs

3.1 Cruptel. denon 3 https://lesson.edu.ru/
Anbnerunsl. KapooHOBBIE KUCITOTHI.

32 ACTHA P 7 1 https://www.yaklass.ru/
Crnoxuble 3¢pupbl

33 VYrieBoasl 3 2 https://urok.1c.ru/




Hroro no pazneny 13

Pa3nen 4. A3oTcoaeprkaiiye opraHudeckue coelMHeHUus

4.1 ‘ AMMHBI. AMUHOKHCIIOTHL. benku 3 ‘ https://urok.1c.ru/
Hroro no pazgeny 3

Pa3nen S. BeicokoMoOJIeKy I pHBIE COCUHEHNUSA

5.1 ‘ Ilnactmaccel. Kayuyku. Bonokna 2 ‘ https://www.yaklass.ru/
Hroro no pazgeny 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM ungpoBbie
Ne n/m P Konrpoabnbie IlpakTuyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pasznea 1. Teoperuueckue 0CHOBbI XUMUM
Crpoenune atoMoB. Ilepuonnueckuii 3akoH U
1.1 [Iepuonnueckas cucTeMa XUMUYECKUX 3 https://urok.1c.ru/
anemenToB 1. Y. MenaeneeBa
C .M 0
1.2 TPOCHIS BellieTra, MIHOroobpasue 4 https://www.yaklass.ru/
BELIECCTB
1.3 XUMUYECKUE PEAKIUU 6 1 1 https://lesson.edu.ru/
Hroro no pazneny 13 https://lesson.edu.ru/
Pa3nen 2. Heoprannuyeckasi XumMust
2.1 Meranmnbl 1 https://urok.1¢.ru/
2.2 Hewmerannsl 1 1 https://lesson.edu.ru/
)3 CBs13b HEOPraHMYECKUX U OPTaHMYECKUX ) hitps://lesson.cdu.ru/
BELIECTB
Hroro no pazneny 17 https://www.yaklass.ru/
Pa3znen 3. Xumus u :Ku3Hb
3.1 XuMHS U )KU3HDb 4 https://urok.1c.ru/
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBbBI

IIpoBepsiemble npeaAMeTHbIE Pe3YJIbTATHI OCBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPeTHEr0 001IIero 00pa3oBaHusI

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHUHU

10 KVIACC
Koa
MPOBEPAEMOro
pe3yJbTara
1

1.1

1.2

1.3

14

1.5

ChopMHUpPOBAaHHOCTh  TPEJICTABICHUH O  XHMHUYECKOW  COCTaBJISIOLIEH
€CTECTBEHHOHAY4YHOW KapTHHBl MHpA, POJUM XHUMHUU B IIO3HAHUM SIBJICHUU
npupoabl, B (OPMUPOBAHUM MBINUICHUS W KYJIbTYpPHl JIMYHOCTH, €€
(YHKIMOHATBHONH TPAaMOTHOCTH, HEOOXOAMMOM JUIsl pelIeHUs NMPaKTUYECKUX
3a/1lad ¥ SKOJOTMYEeCKH OOOCHOBAaHHOTO OTHOIIEHHSI K CBOEMY 3/I0POBBIO U
MPUPOJTHON cpene

Brnagenue  cucteMoil  XMMHMYECKMX ~ 3HAHUW,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAr Al IINE MOHATHUSA (Monexyna, BAJICHTHOCTS,
AJIEKTPOOTPHULIATEILHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKas CBsI3b, MOJb,
MOJISIpHAsi Macca, MOJSIPHBIA O0BEM, YIIIEpOAHBIN CKeneT, (PYHKIHMOHAIbHAS
rpylma, pagukall, H30MEpUs,, HU30MEpbl, TOMOJOTMYECKHUA psiji, TOMOJIOTH,
YIIEBOOPOABI, KUCIOPOJ- M a30TCOJEp)KAlIUEe COSAUMHEHMsS, OMOIOTUYECKH
aKTUBHBIE BemecTBa (yIJICBOJBI, JKHPBI, OCIKH), MOHOMEp, IOJHUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMSI); TEOPUU U 3aKOHBI
(Teopuss XMMHUYECKOTO CTPOEHHUS opraHudeckux BemecTB A.M. byrtnepona),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMHHU, (PAKTOJIOTHUECKHUE CBEACHUS O
CBOWCTBAaX, COCTaBe, MOJIyYeHUH W O€30IMacHOM HCIIOJNb30BAaHUH BaKHEUIIHX
HEOPraHMYECKUX M OpPraHMYECKHUX BEIIeCTB B OBITY M MNPaKTUYECKOM

ACATCIIbHOCTH YCJIOBCKA

CdopMHpOBaHHOCTh YMEHUN BBISBISATH XapaKTepHbIE NPU3HAKU TOHSITHIH,
YCTaHaBIMBAaTh WX B3aUMOCBS3b, HCIOJIbH30BaTh COOTBETCTBYIOIIME MOHSATHUS

IIPU ONIMCAHUM COCTaBAa, CTPOCHMS U MPEBPALLEHUN OPraHUYECKUX COCITUHEHUI

c(hOpMHUPOBAHHOCTh YMEHUN HCIONB30BAaTh XHUMHUYECKYID CHMBOIIUKY JUIS
COCTaBJICHUS! MOJIEKYJSPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIEHHOMN)
GopMysl OpraHMYECKUX BEIIECTB W YPAaBHCHUNW XHUMHYECKHX PEaAKIIHIA,
M3TrOTaBIMBATh MOJIENIN MOJIEKYJ OPraHUYECKHUX BEIIECTB ISl WIUTIOCTPAllUU UX
XUMHUYECKOTO U MMPOCTPAHCTBEHHOTO CTPOEHUS

CdopMUpoBaHHOCTh YMEHUW YCTaHABIMBATh MPHUHAJICKHOCTh H3YYEHHBIX
OpPraHMYECKUX BEIIECTB 110 UX COCTABY U CTPOCHUIO K ONPEIEIEHHOMY KJIAcCy

(rpynne) coenuHeHU#M (YrJIeBOJOPOJbI, KHUCIOPOJ M a30TCOZAepkKalline




1.5

1.6

COCIUMHCHHA, BBICOKOMOJICKYJISIPHLIC COG,I(I/IHGHI/ISI), JaBaTb WM Ha3BaHHA 110

cucremarnueckoit Homenknatype (IUPAC)

CdopMHUpPOBAaHHOCTH YMEHHUSI ONpPENENSITh BUABl XUMHYECKOW CBSI3U B

OpPTaHUYECKUX COCIMHEHUSX (OJMHApHBIE U KPaTHbIE)

CdopMUpOBAaHHOCTH YMEHHUS MPUMEHSAThH: TMOJIOXKEHUS TEOPUH CTPOCHUS
opranmueckux BemectB A.M. bByriepoBa nansi OOBSCHEHHS 3aBUCHMOCTHU
CBOMCTB BEHIECTB OT HMX COCTaBa W CTPOCHUS; 3aKOH COXpaHEHHUsI MaccChl

BCIICCTB

VYraeBonopoasl. Kucnopojaconepkamuye W a30TCOJCpKAIIUE OPraHUYECKUE

COCIUHCHMHA. BLICOKOMOJ'IeKyJ'IHpHBIe COCIMHCHUA

2.1

CdopMUpOBaHHOCTh YMEHUW TPUBOINTH TPUBHAILHBIC HA3BAHUS OTIIEIBHBIX
OpraHMYECKHUX BEUIECTB (ITUJICH, MPOMHIEH, AaleTHJIeH, ATHJICHTJIUKOIb,
runepud, ¢enon, ¢GopManbAerua, aneTalbIeru], MypaBbUHAs KHUCIOTA,
YKCYCHasl KHCJIOTA, OJIEMHOBas KHCIIOTA, CTEapUHOBAas KHUCIJIOTA, IJIFOKO3a,

bpykTo3a, Kpaxmal, HeJUIr0JI03a, TIUIHH)

2.2

CdopMupoOBaHHOCTh YMEHHUI XapaKTEepHU30BaTh COCTAaB, CTPOCHUE, (hU3UUECKUE
U XHMHYECKHE CBOMCTBA THIUYHBIX IMPEICTABUTENCH pPa3IMUHBIX KJIacCOB
OpPraHMYECKUX BEIISCTB (METaH, 3TaH, dTHJICH, IPOIUIICH, alleTUIICH, OyTa uceH-
1,3, metrnOyraauen-1,3, 6€H301, METaHOJ, 3TAHOJI, STUJICHIJIUKOIb, TIIUIEPHH,
q)eHOJI, alcTaabaCcrua, MypaBBI/IHaSI 148 yKCYCHaS'I KHCJIOTHBI, TJIFOKO3a, KanMaJ’I,

HEJJII0JI03a, aAMUHOYKCYCHAas KI/ICJ'IOTa)
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ChopMupOBaHHOCTh YMEHHUSI HIUTIOCTPHPOBATH TE€HETUYECKYIO CBSI3b MEXKIY
TUMIUYHBIMU TIPEACTABUTEISIMU PA3JIMUHBIX KJIACCOB OPraHMYeCKUX BEIIECTB
YPaBHEHUSMH COOTBETCTBYIOUIMX XUMHYECKHX PEaKIUi C HCHOIb30BaHUEM
CTPYKTYPHBIX (OPMYIT

ChopMupoBaHHOCTh YMEHHS XapaKTEpU30BaTh HWCTOYHHKH YTIIEBOIOPOIHOTO
CeIpbsi (HepTh, TPHUPONMHBIA Ta3, Yroyib), CHOCOOBI WX TMEpepadOTKU H

MPaKTUYECKOe MPUMEHEHHUE MPOAYKTOB epepaboTKu

XUMHA U KU3HB. PacuéTrl

3.1

3.2

CdopmMupoBaHHOCTH YMEHUH BIa/I€Th CUCTEMOM 3HaHUN 00 OCHOBHBIX METOJaX
HAay4YHOI'O TO3HAHHUS, HCIOJB3YEMBIX B XHMHHM IpPU HM3YYEHHUHM BELIECTB U
XUMHYECKHUX SABJICHUI (Habmoenue, U3MEpEeHHUe, SKCIIEPUMEHT,
MOJIEJIMPOBAHUE), UCIIOJIB30BAaTh CUCTEMHbBIE XUMUYECKUE 3HAHUS JJI1 TPUHSTHS
pEIIeHUIT B KOHKPETHBIX ’KM3HEHHBIX CUTYallUsIX, CBSI3AHHBIX C BEIIECTBAMU U

HX IIPUMCHCHUEM

CdopmMupoBaHHOCTh YMEHUN COOIIO/IATh MpaBUila MOJb30BAHUS XUMHUYECKOM

nocyiol U JabopaTopHBIM 00OPYIOBaHMEM, a TaK)Ke MpaBuja oOpalleHus c




3.3

BCIICCTBAMU B COOTBCTCTBHUU C HHCTPYKIOUAMHU 110 BBIITOJIHCHHUIO J'Ia60paTOpHBIX

XUMHNYCCKHUX OIIBITOB

CdopMUpOBaHHOCTh YMEHMH IUJIAHUPOBATh W  BBIMOJHATH XUMHYECKHMA
9KCIIEPUMEHT (MPEeBpALIEHUS] OpPraHUYECKUX BEIIeCTB TMpPH HarpeBaHUH,
NIOJIy4YeHUE OTUJIEHA M HW3Y4CHUE €ro CBOWCTB, KAYECTBEHHBIC pEAKIUU
OpPraHMYECKUX BEIIEeCTB, JACHATypauus OENKOB TpU HAarpeBaHUM, LBETHHIE
peakiuu OElKOB) B COOTBETCTBHM C MpaBUJIaMH TEXHUKH O€30MacHOCTU IMPHU
oOpallleHuu ¢ BelleCTBaMU U JTAOOPaTOpPHBIM 00O0PYIOBAHUEM; MPEACTABIATH
pe3yabTaThl XMMHYECKOTO OJKCIepUMEeHTa B (OpMe 3alucud ypaBHEHHM
COOTBETCTBYIOIIMX pEaKIuid M (QOpPMyIUpOBaTH BBIBOJBI HAa OCHOBE ATHX

pe3yNnbTaTOB

34

C(bOpMI/IpOBaHHOCTB YMeHI/Iﬁ MNpOBOAUTL BBIYMCICHHA 110 XHUMHUYCCKUM
YpPaBHCHUSAM (MaCCBI, O6’LéMa, KOJIMYCCTBA UCXOJHOI'O BCIICCTBA UJIM ITPOAYKTA
peaku MO U3BECTHBIM MACCE, O6'I)éMy, KOJIMYCCTBY OAHOI'0 M3 HCXOAHBIX

BEIIECTB UJIU MPOAYKTOB PEAKIINH)

3.5

ChopMUpOBAaHHOCTh YMEHUN KPUTHUYECKH aHAIM3HPOBATH XHUMHYECKYIO
UHPOPMALIMIO, TOTY4aeMyl0 W3 pa3HBIX HCTOYHHUKOB (CpelIcTBa MacCOBOM

uH(popmanuu, cetb UHTEpHET u Apyrue)

3.6

CdopMHupOBaHHOCTH yMEHUH co0Ir01aTh npaBuia 9KOIOTHYECKU
1eJIECO00PA3HOTO TOBEJAEHUS B OBITY W TPYAOBOW JEATEILHOCTH B IEIIAX
COXpaHEHHUsI CBOETO 37I0POBbS M OKPYXKAIOIIEH MPUPOIHON Cpelibl, OCO3HABATH
OMacCHOCTh BO3JCHCTBUSI Ha JKUBBIE OPTraHU3MBI OMPENETEHHBIX OPTraHUYECKUX
BEIECTB, TOHUMas cMbicn mokazatens [IJIK (mpexgenpHO —momycTuMoin
KOHIIGHTpAIlMK), TIOSICHATh Ha TMpUMEpax CIOocOoObl  yMEHBIICHUS U

IPEIOTBPALICHHS UX BPEHOTO BO3ACHCTBHSI Ha OpraHU3M YeIoBeKa

11 KITACC

Koa
MPOBEPAEMOro
pe3yJbTara

I[IpoBepsiemble NpeAMeTHBIE Pe3yabTAThl 0CBOEHHSI OCHOBHOM
00pa3oBaTeJILHON MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

1

TeOpeTI/I‘leCKI/Ie OCHOBBI XUMHNH

1.1

Bnanenue CUCTEMOU XUMHYECKUX 3HAHWMH, KOTOpast BKJIIOYAET:
OCHOBOTIOJIATAONINE TIOHATHSA (XUMHYECKHH JJIEMEHT, aToM, OJJICKTpPOHHAs
o0oyiouka aroma, §-, p-, d-DJIIGKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJICKYJA,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIICHHS, XUMUYECKAsl CBSI3b,

MOJIb, MOJIIPpHAsA Macca, MOJ'IHpHHﬁ OGLéM, KpUCTAJUINYCCKAaA peméTKa, THIIBI




XUMHYECKUX peakiuit (OKHCITUTEIIEHO-BOCCTAHOBHUTEIILHBIC, 9K30- u
SHAOTEPMHUYECKHE, pEaKIMH HOHHOTO OOMEHa), pacTBOp, dSJIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, ANEKTPOIUTHYECKAS JIMCCOITHAITHS, OKHCIUTEND,
BOCCTAaHOBUTENb, CKOPOCTh XMMHUYECKOM pPEaKIMH, XMUMHYECKOE pPaBHOBECHE);
TEOPUU W 3aKOHBI (TEOPHs JEKTPOIUTHUSCKON muccoruaiuy, [lepuognueckuii
3akoH J[.MI. MeHneneeBa, 3aKOH COXpaHEHHS MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH S3bIK XUMUH, (PaKTOJIOTHUECKUE CBEIEHUS O CBOMCTBAX, COCTABE,
MONyYeHHH U O€30MacHOM HCIONB30BAHUM BAKHEHIINX HEOPTaHUYCCKHUX

BCIICCTB B 6BITy n HpaKTquCKOﬁ JCATCIIbHOCTH YCJIIOBCKA

1.2

ChopMupoBaHHOCTh YMEHHIA BBISBISTh XapaKTEPHbBIC MPU3HAKH U B3aMOCBS3h
W3y4YEHHBIX IMOHATUN, MPUMEHITh COOTBETCTBYIOIIHME MOHATUS NPHU ONUCAHUU
CTPOEHHUSI U CBOWCTB HEOPraHWYECKHX BEUIECTB U UX MPEBPAILECHHI; BBISBIATH
B3aMMOCBSI3b XMMUYECKUX 3HAHUW C MOHATUAMH U TPEACTABICHUSMH APYTUX

CCTCCTBCHHOHAYYHBIX MPCIMCTOB

1.3

BJIaZIGHI/Ie OCHOBHBIMH MCTOAAMHU HAYYHOI'O MO3HAHHA BCUICCTB U XUMHNYCCKUX

ABIIeHUH (HaOMI0ZeHNEe, U3MEPEHHE, YIKCIIEPUMEHT, MOJICTTUPOBAHHE)

1.4

ChopMupOBaHHOCTh YMEHHH OMpPEIENsATh BAICHTHOCTh M CTENEHb OKHCICHHS
XUMHUYECKHUX HJIEMEHTOB B COEAMHEHUSX PA3IMYHOTO COCTaBa, BUJ XUMUYECKON
CBSI3M (KOBaJ€HTHAsl, MOHHAs, METAaJUIMYeCcKas, BOJOPOIHAs) B COCAMHEHMSIX,
TUN ~ KPUCTANIMYECKOW  pemETKM  KOHKPETHOIO  BellecTBa  (aTOMHas,

MOJIEKYJISIpHAst, HIOHHAs, METaJUIMuecKas)

1.5

ChopMupoBaHHOCTH YMEHUI OIPENENATh XapaKTep CPebl B BOJHBIX PacTBOpax

HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

1.6

1.7

ChopmupoBaHHOCTE YMEHHS KIACCU(PUIIUPOBATH XUMHYECKHE PEAKIMUA I10
pa3IMYHBIM TPU3HAKaM (YUCITy M COCTaBY PEarHpyIOIIUX BEHIECTB, TEIIOBOMY
3 deKTy peakinuu, H3MCHEHUIO CTETIEHEeH OKUCIICHHS 3JIEMEHTOB, 00pPaTUMOCTH
peaKkiny, y4acTHIO KaTalu3aTopa)

ChopMUPOBaHHOCTh YMEHHUH COCTABIISATH YPAaBHEHUS PEAKIUN pa3IHIHBIX
TUTIOB, TIOJHBIE W COKpAIIEHHBIE YpaBHEHUS peaKkUui HMOHHOTO OOMEHa,

YUYUTBIBAA YCJIOBUA, IIPU KOTOPLIX 9THU pCaKIUU UAYT 10 KOHIA

1.8

1.9

ChopmupoBaHHOCTE  YMEHHI  MPOBOJUTH  PEAKIMH,  IOATBEPKIAIONINE
KaueCTBEHHBIM COCTAaB PA3JMYHBIX HEOPTraHWYECKHUX BEIIECTB, PAaCIO3HABATh
ONBITHBIM  IIYTEM  HOHBI, IPUCYTCTBYIOLIME B  BOJAHBIX  pPacTBOpax

HEOPraHUYECKHUX BEIECTB
ChopmupoBaHHOCTH ~ YMEHUH  pacKphlBaThb  CYIIHOCTb  OKHCJIHMTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA TOCPEJACTBOM COCTABJICHUS DJIEKTPOHHOTO

0ayaHca 3TUX peaKIui




1.10

2.1

ChopmupoBaHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM
pEaKuu OT Pa3IuYHBIX GaKTOPOB

ChopmupoBaHHOCTE YMEHUN OOBACHATH XapaKTep CMEHICHHS XHUMHUYECKOTO
paBHOBECHsI B 3aBUCUMOCTH OT BHelTHero Bo3zaeiicteus (mpunuui Jle [llarenne)
OO01as U HeOpraHuyeckasi XUMHUs

CdopMupoBaHHOCTH YMEHHUI pacKpbIBaTh cMbIcH [leprnonnueckoro 3akona J1.1.

MeHneneeBa 1 1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO

Y TIPOTHOCTHYECKYIO (PYHKIUU

2.2

ChopmupoBaHHOCTE YMEHUH XapaKTepU30BaATh JJICKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3JeMeHTOB 1—4 nepuonos lleproaudeckoit cucTeMbl XUMUYECKUX
anemenToB J[.MI. MeHneneeBa, UCHONB3ys TOHATHSA «S-, p-, d-DIEKTPOHHBIC
OpOHUTATINY, «IHEPTETUICCKUE YPOBHH», OOBICHITH 3aKOHOMEPHOCTH N3MECHECHHS
CBOMCTB XMMHUYECKHX D3JIEMEHTOB M UX COCIWHEHUN IO MEpHoJiaM U TpyIIam

Ilepnonnueckoi cucteMsl XUMU4eCKux 1eMeHToB [[.1. Menneneesa
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ChopMupoOBaHHOCT ~ YMEHHH  XapakTepu3oBaTh  (ONMUCHIBATH)  0OIIHE
XMMHUYECKHE CBOWCTBA HEOPraHWYECKMX BEIIECTB pPAa3JIMYHbIX  KJIAcCOB,
MOJTBEPXK/IaTh CYIIECTBOBAaHME MCHETUYECKOH CBS3M MEX]y HEOpPraHMYECKUMHU

BCIICCTBAMHU C ITIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

CdopmupoBaHHOCTH YMEHHII YCTaHABIUBATH MPUHAAIICKHOCTH HEOPTAaHUUECKUX
BEUIECTB II0 UX COCTaBy K OIpeAeNEéHHOMY Kiaccy (Tpymie) COoelnHEHUMN
(mpocThble BelecTBa — METAJIJIbl U HEMETAJUIbl, OKCU/bl, OCHOBAHUS, KUCIIOTHI,

amM(poTepHBIC THAPOKCHIBI, COJTH)

2.5

ChopMupoBaHHOCTb YMEHUH HCIOJIB30BaTh XUMHMUYECKYIO CUMBOJMKY IS
cocTaBlieHUs] (OpMyJa BEIIECTB UM YpaBHEHMH XUMHUECKUX peaKIHid,
cucremarnyeckyro HomeHknarypy (IUPAC) wu TpuBnanbHble Ha3BaHUS
OTJIENIbHBIX HEOPraHUYECKHUX BellecTB (YrapHbIil ra3, yrieKucIibli ras, aMMHax,

rameénas HU3BCCTH, Herameénas HU3BECTb, IIMThEBAA COAa, IMPUT U z(pyrI/Ie)

2.6

2.7

ChopMupoOBaHHOCT ~ YMEHHH  XapakTepu3oBaTh  (ONMUCHIBATH)  0OIIHe
XMMHUYECKHE CBOWCTBA HEOPraHWYECKMX BEIIECTB pPAa3JIMYHbIX KJIAcCOB,
MOJTBEPXK/IaTh CYIIECTBOBAaHME MCHETUYECKOH CBS3M MEXy HEOpPraHMYeCKHUMHU

BC€IICCTBAMHU C ITIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

ChopMUpOBaHHOCTH YMEHHMH IUIAHUPOBAaTh H  BBINOJHATH  XUMHYECKHMA
SKCIIEPUMEHT (pa3yio’KEeHUE MEPOKCHIAa BOJIOPOAA B IPUCYTCTBUHU KaTalln3aTropa,
ONpeJeleHNue Cpeabl PacTBOPOB BEIIECTB € TMOMOLIBIO YHHUBEPCAIBHOTO
MHJIMKATOpa, BIUSHUE PA3IUYHBIX ()aKTOPOB Ha CKOPOCTh XMMHUECKON peaKIInH,
peakuu MOHHOTO OOMeHa, KaueCTBEHHBIE PEeaKIMH Ha cynb(dar-, kapOoHaT- U

XJIOpUA-aHUOHBI, HA KATUOH aMMOHMUS, PCIICHHUEC SKCIICPUMCHTAJIBHBIX 3a/1a4 1O




TeMaM «Metamibl» U «Hemeramib») B COOTBETCTBUU C NMpaBUIAMH TEXHUKH
0e30MmacHOCTH MpU  OOpalleHHWH C  BemecTBaMH U JabOpaTOpHBIM
000pyZOBaHUEM; MPEICTABIATh PE3yIbTATHl XMMHUYECKOTO SKCIIEPUMEHTa B
dbopme 3amucu ypaBHEHHH COOTBETCTBYIOIIMX peakuuid Hu (HOpMYIHpPOBATH

BBIBOZbI HAa OCHOBC 3TUX PE3YJILTATOB

2.8

2.9

3.1

ChopmupoBaHHOCTE YMEHHI COOJIOJIATh TPaBHJIA TOJIB30BAHUS XHUMHUYECKOM
nocynoi u nabopaTOpHBIM 00OpyIOBaHHWEM, a TaK)Ke IMpaBHia OOpamIeHHs C
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIIMSIMHU TI0 BBITIOJHEHHUIO JIAOOPATOPHBIX

XUMHNYCCKHUX OIIBITOB

ChopmupoBaHHOCTE YMEHHH  XapaKTepHU30BaTh XUMHUYECKHE TIPOIIECCHI,
JieXKaIle B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUSI CEPHOU KUCIIOTHI, aMMHUaKa, a
Takxe C(OPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAayYHBIX MPHUHIUIAX U

HKOJIOTHYECKUX MPoOIeMax XUMHUECKOTO IPON3BOACTBA

Xumusd U xku3Hb. Pacy€Tsl

ChopmupoBaHHOCTE  TPEJACTAaBICHHH O  XUMHYECKOH  COCTaBISIOMICH
€CTECTBEHHOHAYyYHOW KapTUHBI MHUpPA, POJIM XUMHH B TO3HAHUU SBICHUI
OpUpPOAbl, B (OPMUPOBAHWU MBINUICHUS W KYJIBTYPBl JIMYHOCTH, €&
(GYHKIIMOHATFHOW TPaMOTHOCTH, HEOOXOIUMOW Ui pelleHUsT MPaKTHYECKUX
3a/lad U DKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO U

MIPUPOIHOM cpesie

3.2

ChopMHPOBAaHHOCTE YMEHWH KPUTHYECKH aHAJIM3MPOBATh XHMHUYECKYIO
uHpOpMAIINIO, TONyYaeMyl0 W3 pa3HBIX HCTOYHHUKOB (CpeACTBa MAacCOBOM

KOMMYHHKAIUH, ceTh VIHTEpHET U Ipyrue)

3.3

CdopmupoBaHHOCTD YMEHUI co0roaaTh npaBuiia 9KOJIOTHYECKH
11eJ1IecO00pa3HOro TMOBENEHUSI B OBITY M TPYJOBOH MAEATENBHOCTH B IIEJSX

COXPAaHEHHUS CBOETO 37I0POBbS  OKPYXKAIOUIEH MPUPOTHON CPeIb

3.4

Oco3HaBaTh OIACHOCTH BOBHGﬁCTBHH Ha JXUBBIC OPraHU3MbI OHpe,I[GJ'IéHHBIX
BCIICCTB, ITIOHMMAas CMBICI ITOKa3aTCJIsd HZIK, MOACHATH Ha IIPpUMEpaAx CITOCOOBI
YMCHBIICHUA W MPEAOTBpAllICHUA HUX BPEAHOIO BO3JICHCTBUSA Ha OpraHu3m

YCJIOBCKAa

3.5

ChopmupoBaHHOCTE YMEHUN MPOBOJUTH BBIUUCICHHUS C WCIOJIb30BAHUEM
MOHSTHSI «MAacCOBas JIOJS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIECHUH ra30B
MIPU XUMUYECKUX PEaKIUAX, MacChl BEIIECTBA WU 00BhEMA ra30B 10 U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM 00BEMY OJIHOTO U3 YYAaCTBYIOIIMX B PEaKIUU
BEIIECTB, TEIUIOBOrO 3 (dekTa peaklnu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCIICCTB, MMPEBPALLICHUA U COXPAHCHHUA SHEPTHUN




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kox
1

1.1

IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA

TeopeTnueckne OCHOBBI OPraHUYECKOW XUMHUH

[TpenmeT opraHMuYecKOil XMMHUU: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAYECHUE B MOJIyYECHUU
HOBBIX BEILECTB M MaTepuaioB. Teopus CTpOEHHsS OpraHMYECKHUX coenauHeHui A.M.

bytiiepoBa, €€ OCHOBHBIE TTOJIOKEHUS

1.2

CtpykrypHBIe (POPMYIBI OPraHMYECKUX BemlecTB. [ 'oMoisiorus, m3omepus. XUMHUYECKas
CBSI3b B OPraHMYECKHX COCIMHEHUSIX — OJMHApHBbIE U KpaTHbIC CBA3U. lIpeacraBienue o

KJ'IaCCI/I(bI/IKaI_[I/II/I OpPraHUYCCKUX BCIICCTB

1.3

2.1

2.2
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HOMGHKJ'IaTypa OpPraHHYCCKUX COGI[I/IHGHI/Iﬁ (CI/ICTeMaTI/I‘IGCKaH) H TPHUBUAJIBHBIC HA3BAHUA

BOKHEUIIINX TPEICTAaBUTENEH KJIACCOB OPraHWYECKHUX BEIIECTB
YraeBoaopoibl

AJNKaHBI. COCTaB H CTPOCHHC, TOMOJIOTHYECKUH P, Meran u sTaH — HpOCTGfII.HH@
NpeACTaBUTCIIN AJIKAHOB!: (bI/ISI/I‘IeCKI/Ie U XMMHYECKHE CBOMCTBa (peaKI_II/II/I 3aMCIICHUA U

TOpPEHUs ), HaXOXKACHNUE B IPUPO/IE, IOTyUYEHUE U IPUMEHEHHE

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUI psifl. DTUIIEH U MPONUWIEH — IpocTeiine
NPEJCTaBUTENN aJIKEHOB: (PM3NYECKHE M XMMHUYECKHE CBOWCTBA (peaKlUu THAPUPOBAHMS,
rajJloreHUPOBAHUSA, TUApATAllUM, OKHUCICHHs M IOJMMEpPU3ALUHU), [OJy4yeHHe U

IMPUMCHCHHEC

Ankanuensl: OyramueH-1,3 u MeTunOyTamueH-1,3: CTpoeHHE, BaXHEUITNE XHUMHYECKUE

cBoiicTBa (peakius noaumepusanun). [logydeHre CMHTETHYECKOTO KayuyKa U Pe3UHBI

ANKMHBI: COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTMYECKHUH psa. ANeTuieH —
OPOCTEHIIMKA TPEJCTaBUTENb AJKMHOB: COCTaB, CTPOEHHUE, (hU3UYECKHE M XHUMHYECKUE
CBOICTBa (peakluy rMAPUPOBaHUs, TAJIOTEHUPOBAHNUS, THIpaTallul, TOPEHHUS), TOJIyYEHHE

U IPUMCHCHUC

2.5

Apenbl. benson: cocrtaB, crpoeHue, (U3NYECKME M XUMHUYECKHE CBOWCTBA (peakiuu
raJIOTCHUPOBAHUS U HUTPOBAHUS), TIOJTyIYCHUE U IpUMeHeHne. Tomyol: cocTaB, CTpOeHHE,
¢u3nveckue M XUMHYECKHE CBONCTBAa (peaklnu TaJOrCHUPOBAaHUS WM HUTPOBAHMHSA),
MOJIy4eHHUEC W TIPHUMCHCHUC. TokcHYHOCTD ApCHOB. I'enetuyeckass cBSI3b MCKOY

YIrJI€BOAOPOAaMHU, MPUHAMJICIKAINIMMHU K PA3JIMYHBIM KJIacCaM

2.6

[TpupoaHbIe UCTOYHUKH YTIIEBOIOPOOB. IIpUpoAHBIi Ta3 ¥ MOMyTHBIE HE(TAHBIEC Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrocoObl mepepabOTKH HePTH: TEpEeroHKa, KPEKHHT

(TepMHuUecKHi, KaTadUTHYecKuil), mnuponu3. IlpoaykTel mnepepaboTku HedTH, HX




3.1

NPUMEHEHHE B MPOMBIIIJICHHOCTH M B ObITy. KaMeHHBI yroinb W TNPOIYKTHI €ro

nepepadoTKH
Kucnopoaconepkaiiue opraHHuecKue COSTUHEHUS

[IpenenbHble OMHOATOMHBIE CHHUPTHL. MeTaHON W STaHON: CTpPOeHUE, (U3NYECKUE U
XUMUYECKHE CBOMCTBA (peaKkIMU C aKTHUBHBIMH METaJUIaMU, TaJOr€HOBOJIOPOJIAMU,
ropeHue), npuMeHeHue. BomopoaHbie CBSI3UM MEXIy MOJIEKyJIaMH CHUPTOB. JlelicTBue
METaHOJIa U 3TAHOJIA Ha OPraHu3M uYejaoBeKa. MHOroaTOMHbIE COUPTHI. DTUIIEHTIIUKOIb U
[JIMLEPUH: CTpoeHHe, (u3Mueckre ¥ XHUMHUYECKHEe CBOMCTBAa (B3aMMOJEHCTBHE CO
HICJIOYHBIMH METaJJIaMU, KaYECTBEHHAs PEaKIMs Ha MHOTOATOMHBIE CIUPTHI). JlelicTBue

Ha OpraHu3M 4CJIOBCKaA. HpI/IMeHeHI/IG TIIMICpHUHA U STUJICHIJIMKOJIA

3.2

@DeHOM: CTpPOSHUE MOJEKYIbl, (PU3NYECKUEe U XHUMHYECKHE CBOHCTBA. TOKCHYHOCTBH

¢denona. [Ipumenenue genona
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3.4

Anpreruasl W KeToHbl. DopMmanbIeruj, aneTaabAeTH]: CTpOoeHHe, (U3NYECKHe U
XUMHUYECKHE CBOMCTBA (PEaKMU OKUCIIEHUS U BOCCTAaHOBJICHNUS, KAUECTBEHHBIE pEaKLnn),

IMMOJIYYCHUC U IIPUMCHCHUC

OnHOOCHOBHBIE TIpeNiebHbIe KapOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHAsl KHCIIOTHI:
cTpoeHue, ¢pu3NYecKue U XMMHUYECKHe CBOWCTBA (CBOMCTBA, 0OIIMe ISl Kilacca KHUCIOT,
peaknus dTepuduKaym), norydeHue u npuMeHeHne. CTeapuHOBasi ¥ OJICMHOBAsI KHCIIOTHI
KaK MPEJICTABUTENH BBICITUX KapOOHOBBIX KHCIOT. MBUIa KaK COJH BBICIIUX KapOOHOBBIX

KHCJIOT, UX MOIOIICC HeﬁCTBHG

3.5

CrnoxHble 3pUpPHl KaK MPOU3BOAHBIE KaPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3()UPOB.

Kupsl. I'maponus xxupos. [Ipumenenue xupoB. buonornyeckas posib KUpoOB

3.6

VYrneBoabl: cocTas, kiaccupuKanus yrieBo10B (MOHO-, IU- U Moaucaxapuibl). [ moko3a —
NpOCTEHIINKA MOHOCAaXapuja: OCOOCHHOCTH CTPOEHHUS MOJEKYJbl, (QU3NYECKHe U
XUMUYECKHE CBoOMcTBa (B3ammojeinictBue ¢ ruapokcunom Meau(ll), oxucnenue
aMMHUAYHBIM pacTBOpoM okcuga cepedpa(l), BoccraHoBieHHE, OpOKEHUE TIIOKO3HI),
HaXO0XJIEHUE B MPUPOJE, MPUMEHEHHUE, Oronoruueckas poib. @orocunres. OpykTo3a Kak
u3oMep TIoKo3bl. Kpaxmanm u 1mesuiono3a Kak MpHpoAHble monuMmepbl. CTpoeHue
KpaxMmaja M ILeJUTioj03bl. DU3NvecKkue U XUMHUYECKHE CBOMCTBA Kpaxmaya (THApOJIN3,

KauCCTBCHHAA pCaKnus € I/IOHOM)

A3oTconeprkale OpraHn4eckue CoeAMHEHUS

4.1

4.2

AMUHOKHCIOTBI Kak am(OTepHble OpraHWdeckue coenuHeHus. Puszndeckue u
XMMHUYECKHE CBOWCTBA aMUHOKHCIOT (Ha MpuMepe INUIuHA). buosornyeckoe 3HaueHue
aMUHOKHUCIOT. [lenTuast

benkn xak NpUpOAHBIE BBICOKOMOJIEKYJSIpHbIE coequHeHus. [lepBuuHas, BTOpuYHAs U

TpeTUYHasi CTPYKTypa OenkoB. XMMHYECKHE CBOMCTBA OENKOB: THIPOJHU3, JeHATYypalus,

KauCCTBCHHBIC PCAKIIMU HA Oenku




5.1

BBICOKOMOJ'IGKy.TIHpHBIG COCIMHCHUA

OCHOBHBIE TIOHATHS XHMHH BBICOKOMOJICKYJISIPHBIX COGHHHGHHﬁZ MOHOMCp, IIOJIHUMCEP,
CTPYKTYPHOC 3BCHO, CTCIICHD IMOJMMCPHU3AlIUH, CPCAHAA MOJICKYJIApHAdA Macca. OCHOBHBIE
MCTOJBbI CHHTC3a BBICOKOMOJICKYJIAPHBIX COCIUHCHUI — MoJIMMEpHU3alnAa n

IMOJIMKOHACHCAIIUA

5.2

3KCH€pI/IM€HTaJII>HI>I€ MCTOABI U3Y4YCHHA BCIICCTB U HX npeBpameHHﬁ: O3HAaKOMJICHHEC C
06pa3uaMH MNPUPOAHBIX WU HMCKYCCTBCHHBLIX BOJIOKOH, IINIACTMACC, Kay4YKOB. HonyquI/Ie

CUHTCTUYCCKOI'O KaydyKa U PC3NHBI

11 KITACC

Kox

IIpoBepsieMblii 3JIEMEHT COIePKAHUSA

1

TeopeTnueckrue OCHOBbI XUMHUHU

1.1

1.2

XumMuueckuit anemMeHT. AToM. Sapo artoma, H30TOMBI. DIJIEKTPOHHAs 00O0JIO0YKA.
OHepreTuyeckre YpOBHH, MOAYPOBHH. ATOMHBIE OpOUTaNu, S§-, p-, d-DIEMEHTHI.
OcobeHHOCTH pacrpeesieHHs 3JIEKTPOHOB 1O OpOUTAIsAM B aToMax 3JEMEHTOB IEpPBBIX

YeThIPEX MEPUOJIOB. DIEKTPOHHAS KOHPHUTYpaIys aTOMOB

Ilepuonnueckuii 3axkoH u Ilepuonnueckass cucrema XuMu4yeckux dnemeHToB JI.H.
MengeneeBa. CBsi3p nepuoAuMuecKkoro 3akoHa u Ilepuoanueckoil cUCTEMBl XMMHUYECKUX
snemeHToB J[.MI. MenzgeneeBa ¢ COBPEMEHHOM TEOpUEW CTPOCHHSI  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XHMHUYECKHUX JJIEMEHTOB M 00pa3yeMbIX HMHU
IPOCTBIX M CJIOKHBIX BELIECTB MO TpylnnaM M IMepuojaM. 3HAYEHHE IMEePHOJUYECKOrO

3aKOHa B Pa3BUTHH HAYKU

1.3

1.4

1.5

Crpoenue BemiecTBa. XHUMHUYECKas CBs3b. BHIIBI XUMHUYECKOM CBSI3M (KOBaJEHTHAas
HEMOJISIpHAsT M TOJISIpHAsi, WOHHAsA, MeTajuindeckasi). VOHBI: KaTHOHBI W aHUOHBI.
Mexanu3mbl 00pa3oBaHMsI KOBAaJEHTHOW XMMHUYECKOW CBA3M (OOMEHHBIM W JOHOPHO-

akIenTopHbIi). BomopoaHas cBs3b
BaneHTHOCTB. DieKTpooTpuiaTeIbHOCTh. CTENeHb OKUCICHUS

BeniectBa MOJNEKYISPHOIO M HEMOJEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THUMBl KPUCTAJUIMUECKUX PEMIETOK. 3aBUCHMOCTh CBOMCTBA BEILECTB OT THIIA
Kpuctajuimdecko pem€rku. [loHdarne o gucnepcHslx cucremax. VMctuHHBIE U

KOJIJIOUJHBIC PACTBOPHI. MaccoBas J0JIs1 BEIIECTBA B PaCTBOPEC

1.6

KJ'IaCCI/I(bI/IKaI_[I/IH HCOPIraHUYCCKUX COG,I(I/IHGHHI;'I. HOMeHKJ'IaTypa HCOPraHMYCCKHX BCIICCTB

1.7

Xumuaeckast pcaKnus. KJ'IaCCI/I(bI/IKaI_[I/IH XUMHUYCCKUX peaKI_[I/Iﬁ B HeOpFaHquCKOﬁ n
OpFaHquCKOfI XUMHHU. 3aKOH COXpaHCHHA MACChbl BCHICCTB, 3aKOH COXPAHCHUSA U

MNpEeBpaAlICHUA SHCPTHUU ITPU XUMHUYCCKUX PCAKIHAX




1.8

1.9

1.10

2.1

2.2

23

24

2.5

CKopocThb peakiuy, €€ 3aBUCUMOCTh OT Pa3JINYHBIX (aKTOPOB

OGpaTI/IMBIG pCaKIunu. Xumudgeckoe PaBHOBECCHC. (DaKTOpBI, BINAOINIMEC Ha COCTOAHUC

xumudeckoro papHoBecus. [Ipunnun Jle [llarenbe

:‘)J'IGKTpOJ'II/ITI/IIIGCKaH Jucconuanus. CunpHble U cl1a0Oble QJICKTPOJIUTEI. Cpez[a BOIHBIX

PacTBOPOB BEILECTB: KKUCIasi, HEMTpalibHas, ienouHas. Peakiiuu HoHHOTO oOMeHa
OKHCTUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUI
Heoprannueckas xumus

Hemeramnel. Tlonmoxkenue HemetasioB B Ilepuonnueckoid cUCTEME XHUMHUYECKHX
anemenToB JI.M. MenneneeBa u 0COOGHHOCTH CTPOEHHUsI aTOMOB. DHU3MUECKUE CBOWCTBA
HEMETAJUIOB. AJUIOTPONUST HEMETAIJIOB (Ha MpuMepe KHuciopoda, cepsl, (ocdopa u
yriaepoaa)

XVMHYECKHE CBOMCTBA BaXKHEWIIMX HEMETAJUIOB (TalOreHoB, cephl, a3oTa, docdopa,
yriaepoja M KpPeMHHs])) M HX COEIUHEHUH (OKCHIIOB, KHUCIOPOJCOMIEPKAUIUX KHUCIOT,
BOJIOPOJIHBIX coeMHEeHUH ). [[puMeHnenre BaXKHEUIIINX HEMETAINIOB U UX COCIMHEHUN
Mertamnsl. [lonoxxenne meramnoB B Ilepuoguyeckoil cucTeMe XMMHUYECKUX 3JEMEHTOB
J.W. MengeneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX O0OJOYEK aTOMOB METAJLIOB.
O6mume ¢usndeckue cBoicTBa MeTauioB. CIUIaBbl META/UIOB. DJIEKTPOXUMUYECKUHA PsiJT
HaIpsKEHUN METaNIOB

XWMHYECKHE CBOWCTBA BAXKHEWININX METAJIOB (HATpPUH, KaJMi, KaJabIlMid, MAarHWi,
AMIOMUHUM, IUHK, XpOM, KeJ1e30, MeJlb) U UX coequHeHHui. O0mume crnocoObl MoIydeHus
MeTauioB. [I[puMeHeHrne MeTaioB B OBITY U TEXHUKE

TI'enernueckas cBA3b HCOPTaHUYCCKUX BCIICCTB, MPUHAAJICIKAIINX K Ppa3JIMYHbIM KJIacCaM

XUMHS U )KU3Hb

3.1

Ponp xuMuu B o6ecriedeHH SKOJIOTUYECKON, SHEPTeTHUECKOM U MUILEBONW 0€30MacHOCTH,
pa3BuTUU MeAUIUHBL [loHSATHE O HAyYHBIX METOJAaX MO3HAHHUS BEUIECTB U XUMHUYECKHUX

peakui

3.2

[IpencraBnerns 00 O0OmMX HAYYHBIX MPHHLIWNAX TMPOMBIIUIEHHOTO TOJXYYEHUS
BOXHEMIINX BemecTB. YemoBek B MHUpE BEHNIECTB M MaTEpUAIOB: BAKHEHIINE
CTPOUTEIIBHBIE MaTepuaibl, KOHCTPYKIIMOHHBIE MAaTepUasbl, KPaCKH, CTEKJIO, KEpaMHUKa,
MaTepuaibl JUIsl  JIEKTPOHMKH, HAaHOMATEpHalbl, OpPraHUYECKHE M MHUHEPAIbHbIC

yao0peHust

33

Xumus u 3J0POBBEC UYCJIOBCKA: IIpaBUJIa HCIIOJB30BaHUSA JICKAPCTBCHHBIX IIPCIIaApaToOB,
ImpaBujia 0€30I1aCHOI0 HCIIOIL30BaHUS nperapaToB OBITOBOM XHMHUH B HOBCGI[HeBHOI‘/'I

KHU3HHU




YUYEBHO-METOJUYECKOE OBECIEUEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

* Xumus. 10 knacc. I'abpuensia O.C., OctpoymoB WN.I'., CnaakoB C.A. AKIIuoHepHOE
obmectBo «M3natenbcTBo «IIpocBemenne»
» Xumus. 11 knacc. I'abpuensa O.C., Octpoymon WN.I'., CnaakoB C.A. AkiimoHepHoe

O6HIGCTBO «HSII&TGJ'IBCTBO ((HpOCBCHICHI/IG»

METOANYECKUE MATEPUAJIBI JJISA YUUTEJIA

VYpoku B 11 kimacce: mocodue mst yautens/H. H. Tapa. M.: [Ipocsemenue, 2009
yMK I. E. Pynsutnca u @. I'. ®enpamana.

Xumusi: 10-11 ki1.: 2JIeKTPOHHOE TPUIIOKEHHUE K YUSOHUKY.

Xumusi. Meroguueckue pekomenaanuu. Pabouune nporpammsl. [Ipeamernas

nunus yueonukoB I'. E. Pyasuruca, ®. I'. ®enpamana. 10—11 kmaccsl.
VYri1yOn€HHbIA YPOBEHb.

Panernkuit A. M. Xumust: J{lunakrraeckuit matepuain: 10—11 xkmaccer: [locobue mms

yuauTeneu oomeo0pa3zoBaTeNnbHbIX yupexkaeHuit. — 128 c.

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://www.yaklass.ru/

https://lesson.edu.ru/

https://urok.1c.ru/
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