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HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XMMUM Ha YpOBHE CcpeaHero oOmero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3axkoHa oT 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS
denepanbHOil 00pazoBaTeNbHON TpOrpaMmbl cpefaHero oodiero odpazoanust (POII
COO), mnpexacraBieHHbIXx B DefepaqbHOM TOCYAAPCTBEHHOM 00pa30BaTeIbHOM
cranaapre COO, ¢ yuérom Konneniuu npenogaBaHusi yaeOHOro npeamera « XuMush)
B oOpa3oBarenbHbIX opranuzaunusax Poccuiickoit ®enepanuu, pean3yrommMx
OCHOBHBbIE 00pa3oBaTeNbHbIE MPOTPAMMBI, M OCHOBHBIX TMOJIOKEHUH «CTpareruu
pasButus BocnuTanuss B Poccuiickon ®enepanmu Ha nepuox no 2025 ropay
(Pacnopstxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOI0B K pa3pabOTKe MporpaMMbl O XUMHUHU, K OMPEICIICHUIO O0IIeh
CTpareruu oOy4eHHs, BOCHUTAHUS M Pa3BUTHUsA, 00ydarOUIUXCsl CPEICTBAMH Yy4€OHOIO
npeaMera «Xumusi» s 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBUIIM
koHuenrtyanbHbsle mnonoxkenus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIEH,
collepKaHusl, pe3ylbTaTOB O0OydeHuss U TpeOOBaHUI K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

Xumunyeckoe o0pa3oBaHue, MOIYy4aeMO€e BBIITYCKHUKaMU 00111€00pa30BaTeIbHON
OpraHu3alliM, SIBIAETCS HEOTHEMJIEMOM YacThi0 UX 00pa3oBaHHOCTH. OHO CIYKUT
3aBepUIAIONIMM 3TalOM pealiM3allid Ha COOTBETCTBYIOLEM €My 0a30BOM YpOBHE
KJIIOYEBBIX LEHHOCTEH, MPUCYIIUX LEIOCTHOW CHCTEME XMMHUYECKOro 0Opa30BaHUS.
OTH  UEHHOCTM  KacalTCsl TO3HAHUS  3aKOHOB  MPUPOIbI,  (OpMUPOBaAHUS
MHUPOBO33pPEHUS U 00ILEH KyJIbTYphl UETOBEKA, & TAKIKE IKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3JI0POBBI0 M MNPUPOIHOM cpene. Peannsyercss xumuyeckoe
oOpa3oBaHHe O00yYalOIMXCSI Ha YPOBHE CpEaHEro oO0Iero oOpa3oBaHus CpeACTBAMHU
y4eOHOro mpeaMera « XUMHs», COJAEPKAHUE U MOCTPOECHHUE KOTOPOTO OMpPEESICHbI B
MporpaMme Mo XUMHH C YY4ETOM CrielM(PUKN HAYKW XUMUU, €€ 3HAUCHUS B MO3HAHUU
MPUPOJBl U B MAaTEPUATIBHOM KMU3HU OOIIECTBA, a TaKXKe C y4€TOM OOIIUX Ieyel u
NPUHLIKIIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEr0 OOLIEero
oOpazoBanust B Poccuiickoit deneparum.

XuMHSI KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WIrpaeT 0coOylo poJjib B
COBPEMEHHOM HUBUJIM3ALMH, B CO3JaHUHM HOBOW 0a3bl MaTepUaabHOU KylbTypbl. OHa
BHOCUT CBOM BKJaJ B (hOPMHUPOBAHWE PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHHE IIEJIOCTHOTO TPEJCTABICHUS OO0 OKpYKaloIeM MHpe Kak O €IUHCTBE
OpUpOABl M YelIOBEeKa, KOTopoe (OpMHUpPYETCs B XMMUUM HAa OCHOBE MOHMMAaHMS
BELIECTBEHHOI'O COCTaBa OKPYXKAIOIIETO MHUpPA, OCO3HAHHUS B3aUMOCBSI3U MEKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BOZMOYKHBIMH 00JaCTsIMU IPUMEHEHUSI.

TecHo B3aMMOJEHCTBYSI C JOPYrMMHM €CTECTBEHHBIMM HayKaMH, XHMHs cCTalia
HEOTHEMJIEMON YacTbl0O MHUPOBOM KYyJbTYpbl, HEOOXOJAUMBIM YCJIOBHEM YCIEIIHOTO
TpyJa M JKU3HU Kaxzaoro uieHa oOmectBa. CoBpeMeHHass XHMHUS Kak Hayka
co3ujaTeNbHas, KakK HayKa BBICOKMX TEXHOJOTMIA HalpaBjieHa Ha peleHue



r00aNbHBIX  MPOOJIEeM YCTOMYMBOIO Pa3BUTHS  YEJIOBEYECTBA —  CHIPHEBOIA,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B coorBeTcTBUM C OOMIMMHM UEISIMH M MPUHUUIIAMH CPEIHETO OOIIEero
oOpazoBanus cojepkanue npenMera «Xumus» (10—11 kmaccel, 6a30BbIl ypOBEHb
U3Y4YCHHS]) OPUEHTHPOBAHO MPEUMYIIECTBEHHO HA OOIICKYJIbTYPHYIO MOATOTOBKY
oOy4Jaronuxcsi, HEOOXOIUMYIO UM JUIsl BEIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHEIIHOTO BKJIIOYEHUS B KU3Hb COLMYMa, MPOJIOJKEHHSI 00pa30BaHUsl B Pa3IMYHbIX
00J1aCTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocrapimsomMMH ~ npeaMera  «XUMUs»  SABISIOTCS  0a30Bble  KypChl  —
«Oprannueckas xumus» U «OOmas © HeoOpraHudeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpXaHUsI KOTOPBIX SIBISIIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMA
3HAHUW 10 HEOPTraHWYECKOW XMMHUM (C BKJIIOUYCHHEM 3HAHUN M3 OOIIeH XUMHUH) U
OpraHn4YecKorm xXuMuHu. POpPMHUPOBAHUE [AHHOW CHUCTEMBI 3HAHUM IIPU H3YYEHUU
npeaMeTa 00ecreurnBaeT BOZMOXKHOCTh PACCMOTPEHUSI BCETO MHOT000Opa3usi BEILECTB
Ha OCHOBE OOILMX MMOHATHUH, 3aKOHOB U TEOPUH XUMHH.

Crpykrypa conepxaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» c(opmMupoBaHa B MporpaMMe IO XMMHHM Ha OCHOBE
CUCTEMHOTO 10/IX0/1a K U3YUYEHHIO YYEOHOIro Marepualia U 00ycaoBI€HA HCTOPUUECKH
00OCHOBaHHBIM Pa3BUTHEM 3HAHWN Ha ONpEAENIEHHBIX TEOPETHUECKUX YpoBHsX. Tak,
B KypC€ OpPraHMYECKOM XMMHH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCUYECKOU
TEOPUHU CTPOEHUS OPraHUYECKUX COCIUHEHUN, A TAKKE HAa YPOBHE CTEPEOXUMUYECKUX
U 3JEKTPOHHBIX MPEACTABICHUA O CTpoeHUHU BemecTB. CBeaeHUs 00 M3y4aeMbIX B
Kypce BeIIeCTBax MdaloTCsl B Pa3BUTUM — OT YIJEBOJOPOIOB A0 CJOYKHBIX
OMOJIOTUYECKH aKTHUBHBIX COEAMHEHHI. B Kypce OopraHM4eckol XMMHUHM MOJIy4aroT
pa3ButHe C(HOPMUPOBAHHBIE HA YpPOBHE OCHOBHOTIO 00IEero o0pa3oBaHUs
MEpBOHAYAJIbHBIE MPEJICTABICHUS O XUMHUYECKOW CBA3HM, KIACCHU(PUKALMOHHBIX
IPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX CTPOCHHUS, O XUMUYECKON
pEeaKIuH.

[lon HOBBIM yrjioM 3peHHs B npeaMere «XuUMHS» 0a30BOro  YpOBHS
paccMaTpuBaeTCs M3yYEHHBI Ha ypOBHE OCHOBHOro 00Imero o0pa3oBaHUs
TEOPETUUECKUI MaTepuai U (PaKTOJOTHUECKHE CBECHHS O BELIECTBAX M XMMHUECKON
peakuuu. Tak, B uacTHOCTH, B Kypce «OOm@as M HeopraHUueckas XHUMHsD)
oOy4JaronMMcst MPeJOCTABISIETCS] BO3MOKHOCTh OCO3HATh 3HAUEHHUE MEPUOIUYECKOTO
3aKOHa C OOIIETEOPETUYECKUX U METOAOJOTMYECKHX TMO3ULMM, TIy0Ke TIOHATh
HUCTOPUYECKOE HU3MEHEHHE (YHKIMA OTOro 3akoHa — OT oOoOmaromet 110
OOBSICHSIIOIICH U IPOTHOZUPYIOIICH.

Ennnas cucrtema 3HAaHMM O BaXXHEMIIHUX BELIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBaxX W NPUMEHEHUHU, a TaKXKE€ O XUMHUECKHX pPEaKUMsIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHUs JomnoJiHseTcs B Kypcax 10 u 11 kiraccoB anemenTtamu
coJiepKaHusl, UMEIOIMMHU KYyJIbTYpOJIOTHYECKUN U NMPUKIIAJHON XapakTep. JTH 3HAHUS
CHOCOOCTBYIOT TOHUMAaHHUIO B3aUMOCBSI3U XUMHUU C IPYTUMHU HaAyKaMU, PaCKpPbIBAIOT €&
pOJIb B TO3HABATENbHOM M MPaKTUYECKOW AESITEIbHOCTH YEJIOBEKa, CHOCOOCTBYIOT
BOCIHMTAHUIO YBAXKEHUS K MPOLECCY TBOPYECTBA B 00JACTH TEOPUHM M MPAKTHUECKUX
MPWIOKEHUH XUMHUH, MMOMOTAIOT BBIMTYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO U
JMYHOCTHO 3HAUMMBIX MPOOJIeMax, CBA3aHHBIX C XUMHUEH, KPUTHUECKU OCMBICINBAThH
uHboOpMaIIMI0O W NPUMEHATh €€ Il TOMOJHEHUs  3HaHWM,  peleHus



WHTEJUICKTYaJbHbIX W O3KCIEPHUMEHTAIBHBIX HCCIEAOBATEIbCKUX 3aaad. B 1memom
colepkaHUe y4eOHOro nmpeamMeTa «XHMHS»  JAHHOTO  YPOBHS — U3YUYCHHS
OPHUEHTHPOBAHO Ha ()OPMHPOBAHHEC Y 00YUAIONIUXCS MUPOBO33PEHUYCCKON OCHOBBI JIJIS
noHUMaHus  GUIOCOPCKUX  HMJeH, TaKMX KaK: MaTepuajbHOC  €IUHCTBO
HEOPTraHWYCCKOTO M OPTaHMYECKOr0 MHpa, OOYCIOBJICHHOCTh CBOWCTB BEIIECTB HX
COCTaBOM U CTPOCHHEM, TT03HABAEMOCTbh MPUPOJIHBIX SBJICHUIN ITyTEM SKCIICPHUMECHTA U
pEeIIeHUsT  MPOTUBOPEYMM  MEXAYy HOBBIMH  (pakTaMd ©  TEOPETHUECCKUMH
MPEANMOCHUIKAMHU, OCO3HAHHWE POJIM XWMHH B PEIICHUH SKOJOTUYECKHX MpoOsieM, a
TaKKe TPoOJIeM COEpe)EHUsT SHEPTETHUECKUX PECypCOB, CHIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUHA U MaTEPUAJIOB.

B mnane permeHus 3a1a4 BOCIUTAHUS, PA3BUTHS M COITMATHM3AIINN O0yUJarOIIUXCS
MPUHATBIE MPOTPAMMON 10 XHUMHH TOJXOJbI K OMPEIACICHUIO COACPXKAHUS U
MOCTPOEHUS TIPEeIMETa MPEeayCMaTpUBalOT (POPMUPOBAHNE YHUBEPCATBHBIX YUECOHBIX
NeWCTBUHN, HMEIONMX 0a30BO€ 3HAYEHHUE JJIA PA3IUYHBIX BHIOB JCATEIbHOCTHU:
penieHus mpoOJieM, MOUCKa, aHaIu3a U 00paboTKU MHGOPMALIUK, HEOOXOAUMBIX IS
NpUOOpPETEHHUS  OMbITa TPAKTHYECKOM MW HMCCICAOBATEILCKOM  JIEATEIIBHOCTH,
3aHUMaIOIIEeH BaXKHOE MECTO B IIO3HAHUN XUMUHU.

B nmnpaktuke mnpenomaBaHus XHMHM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs, TaK U Ha ypOBHE CpeAHEro oOIero oOpa3oBaHUs, MPU OINpeaeICHUN
collepKaTeIbHOW XapaKTePUCTHUKUA IeJled W3ydeHUs TMpeaMeTa HarpaBlIeHUEM
MEPBOCTETICHHOW 3HAYUMOCTH TPAJAUIIMOHHO TIPU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMUYECKON HayKH KaK O0JacTH COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTHYECKON
JEATETPHOCTH YEJIOBEKAa M KakK OJHOTO W3 KOMIIOHEHTOB MHPOBOH KyIbTyphl. C
METOAMYECKOM TOYKM 3PEHHUS TAaKOW TIOJXOJ K OIPEACICHUI0 Ieled H3YdeHUs
MIpeAMETA SIBJISICTCS BITOJTHE ONPaBIaHHBIM.

CornacHo JaHHOM TOYKE 3pEHUS TJaBHBIMHM ICISIMH H3yUYCHHS IIpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 Kki1.) sIBASIIOTCSA:
dbopMuUpoOBaHHE CHCTEMBbl XHMHUUYCCKHUX 3HAHUM KaK BaXKHEHUIICH COCTaBIIAIOMICH
€CTEeCTBEHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOM JIe)KAT KIIFOUEBBIC TTOHSATHS,
dbyHIaMEHTaIbHBIC 3aKOHBI W TEOPHH XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE W
MOHUMAaHUE CYIIHOCTH JIOCTYMHBIX OO0OOIIEHUN MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHUE C UCTOPUEH UX PAa3BUTHUS U CTAHOBJICHUS,
dbopMHUpOBaHUE U PA3BUTHE TIPEICTABICHUNA O HAYIHBIX METO/IaX MO3HAHUS BEIICCTB U
XUMUYECKUX PEaKIid, HEOOXOAUMBIX ISl TPUOOPETEHUST YMEHUN OPUEHTHUPOBATHCS B
MHUPE BEIIECTB U XUMUUYECKHUX SBICHHUH, HIMCIOIIUX MECTO B MPUPOJIE, B MPAKTHUCCKOU
1 TIOBCEIHECBHOM YKU3HU;
pa3BUTHE YMEHHMA M CIIOCOOOB [EATEIHLHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM U
OOBSICHEHHEM XHUMHUYECKOTO OJKCIIEPUMEHTa, COOJIIOJACHUEM TIpaBUil 0OE€30MacHOIO
oOpalleHHsI ¢ BEIESCTBAMM.

Hapsimy ¢ atuM, conmep:kaTenbHas XapaKTepUCTHUKa IeJed W 3a7ad H3ydeHHUs
mpeaMeTa B MPOrpaMMe MO0 XMMHUU YTOYHEHAa M CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMHU TIPUOPUTETAMU B CHCTEME CpeaHero oobmiero ooOpa3zoBanus. CeromHs B
MperoJaBaHuM XUMHUHU B OOJNBINCH CTEMEHH OTHAETCSA MPEANOYTESHHUE MPAKTHYSCKOM
KOMITOHEHTE COJIepKaHUsI 00y4YeHHUs, OPUCHTHPOBAHHON Ha MOJATOTOBKY BBIMTYCKHUKA
00111e00pa3oBaTeIbHOM  OpraHu3alliy, BIAJCIONIEr0 He HaOopoM 3HaHUU, a



(YyHKUIHOHATBHOM TPaMOTHOCTBIO, TO €CTh CINOCO0aMM M YMEHHMSIMU aAKTHUBHOTO
MOJIYYEeHHS 3HAHUW U IPUMEHEHUS UX B PEAbHOM JKU3HU JJIs PEIICHUS IPAKTUYECKUX
3azay.

B cBsI3u ¢ 3TUM npu U3y4EeHHH TpeaMeTa «XUMHUS» TOMUHUPYIOIIEEe 3HAUYCHUE
IpUOOPETAIOT TaKKE LETU U 3a7a4l, KaK:

ajganTaus OOYy4alolUXCs K YCJIOBUSIM JMHAMUYHO Pa3BUBAIONIETOCS MHPA,
(dopMUpOBaHKE UHTEIIEKTYabHO Pa3BUTON JIMYHOCTH, TOTOBOM K caM000pa30BaHMUIo,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY MPUHSTHIO TPAMOTHBIX PEIICHUNA B KOHKPETHBIX
KU3HCHHBIX CUTYAIUAX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM;

dbopmupoBaHre Yy  OOydYalOMMXCA  KJIIOYEBBIX  HABBIKOB  (KJIFOYEBBIX
KOMIIETCHIIN), HMMEIOIIMX YHHUBEpPCAIbHOE 3HAYCHHME JUIS Pa3IUYHbIX BHJOB
AESTeNIbHOCTU: PEIIeHUs MpoOsieM, TMOWCKa, aHanmu3a U 00paboTku HH(GOpMaIuH,
HEOOXOUMBIX ISl IPHOOPETEHUSI OMbITa ACSITEIbHOCTH, KOTOPas 3aHUMAET Ba)KHOE
MECTO B TMO3HAHMM XHMHH, a TakKe [UJIi OIEHKU C TO3UIUN HSKOJOTUYECKON
0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOIECCOB HA OPraHU3M
4eJI0BEKa U MPUPOJHYIO Cpeay;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, HHTEIUIEKTYalIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEW 00ydYaromuxcsi: CIOCOOHOCTH CaMOCTOSTENIBLHO MPUOOpPETaTh HOBBIE
3HAHHUS 10 XUMHUU B COOTBETCTBUM C >KU3HEHHBIMH TMOTPEOHOCTSIMHU, HCIIOJIb30BATH
COBpEMEHHBbIE HH(OPMAIIMOHHBIE TEXHOJOTUM [JIsl MOWCKAa W aHaju3a ydeOHOW H
HAYYHO-TIOMYJISIPHON HHPOPMAITUH XUMHUIECKOTO COJIEP)KAHNUS;

dopMupoBaHrE W Pa3BUTHE y OOYYAIOIIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBINUJICHHSI, HAOMIOAATeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, TPH IUTAHUPOBAHWHW W TIPOBEACHUU XUMHUYCCKOTO
HKCIIEPUMEHTA;

BOCIIUTAHUWE Yy  OOyyaromuxcsi  yOeXIEHHOCTH B  T'YMaHHUCTHUYECKOU
HANPaBJICHHOCTH XHMHH, €€ Ba)XXHOM pOJM B PEIICHUWU TIO0OATBHBIX MpoOJIemM
PaIMOHAIIBHOTO TPHUPOAOIIOIH30BAHNSA, TMOMOIHEHUSI IHEPTreTUYECKUX PECYpCOB H
COXPAaHEHHUs MPHUPOJHOIO PABHOBECHUS, OCO3HAHHUA HEOOXOIUMOCTH OEpe’KHOro
OTHOIIEHUS K TMPUPOJE U CBOEMY 3/I0pPOBbIO, a TakKe IMPUOOPETEHUs OIbITa
UCIOJIb30BAHUSl TIOJIYYCHHBIX 3HAHUW JUIsl TPUHATUS TPAMOTHBIX pEHICHUN B
CUTYaIIHIX, CBSI3aHHBIX C XUMUYECKUMH SBJICHUSIMHU.

B yueOHOM miiane cpenHero ooiiero oopasoBaHusi mpeaMET «XuMus» 0a30BOT0
YPOBHS BXOJUT B COCTaB MpeaMETHON 001acTu «EcTecTBeHHO-HAYYHBIE IPEAMETHD.

Oo01ee YuCI10 4ac0B, OTBEACHHBIX JJI51 H3yYECHUS] XMMUH, HA 02a30BOM YPOBHE
cpeaHero o0mero odopasoBaHus, cocrapisier 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heaenwo), B 11 kiaacce — 34 yaca (1 yac B Hegen10).



10 KIACC OPIrAHHNYECKASA XUMUA

TeopernyecKkue 0CHOBbI OPraHUYECKOM XUMHUH

[IpenMer opraHvyeckOl XHWMHUU: €€ BO3HUKHOBEHUE, PA3BUTHE WM 3HAUYCHUE
B IIOJIyYEHHHM HOBBIX BEIIECTB U MaTepuaioB. Teopusi CTPOCHHUS OpPraHUYECKHUX
coenunennit A. M. bytiepoBa, e€ ocHOBHbIE TOJIOKEeHUS. CTPYyKTypHbIE (POPMYIIbI
OpraHUYECKUX BellecTB. ['oMomnorus, nzoMepus. XuMHUUYECKasl CBSI3b B OPraHUYECKUX
COEIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBSI3H.

[IpeacraBnenne o Kiaccu(UKauMyM OpraHUYecKHX BemiecTB. HomeHkiatypa
OpraHUYEeCKUX COCAMHEHMH  (CUCTEeMaTMyeckas) ¢  TpPUBUAJIbHBIE  Ha3BaHUS
BOXHEUIINX MPEACTABUTEECH KIACCOB OPraHMYECKUX BEIIECTB.

OKCHEpPUMEHTAIbHBIE METOJbl M3YYEHHWs] BEIIECTB W HMX MPEBpPALCHUM:
O3HaKOMJIEHUE ¢ 00pa3llaMH OPraHMYECKHX BEIIECTB U MaTepuajlaMud Ha UX OCHOBE,
MOJEIIMPOBAHUE MOJIEKYJ OpPraHMYECKHUX BEIIECTB, HAOJIOJCHUE W OIHCaHUE
JEMOHCTPALlMOHHBIX ONBITOB IO IPEBPALICHUI0 OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuH (IJ1aBlieHHue, OOYTIMBAHUE U TOPEHNE).

Yriaesoaopoasl

AnKaHBI: COCTaB W CTPOEHME, TOMOJIOTMYECKM psan. MeraH W 3TaH —
IpoCTeHIne NpeCTaBUTENN AIKaHOB: (PU3NUECKHE U XMMUUYECKHE CBOMCTBA (peaKkiuu
3aMEILEHUs U TOPEHUs ), HaXOXKACHHUE B IPUPOJIE, TIOTYyUEHUE U IPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMUYECKHH psii. DTUIEH U NPONUIEH —
MPOCTEUILINE PEACTABUTENN AJTKEHOB: (PU3NYECKUE U XUMUYECKUE CBOMCTBA (peaKuuu
TUAPUPOBAHUS, TAJIOT€HUPOBAHUA, THApPATAlWM, OKUCIEHUS W TOJHUMEpPHU3ALH),
MOJIyYeHUE U PUMEHEHHUE.

Ankanuensl: OyrtagueH-1,3 wu werunOyragueH-1,3: cTpoeHue, Ba)KHEHIINE
XUMUYECKUE CBOMCTBa (peakius noiauMmepusanuu). llomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHMSI, TOMOJIOTUYECKUH psil. ALIETUIIEH —
OpOCTEHIINI MPEeACTaBUTENb AJTKUHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U XUMUYECKHUE
CBOMCTBa (peakiuu THAPUPOBAHUS, TaJOTEHUPOBAHUS, THUAPATALNUA, TOPECHHUS),
NOJIyYE€HHE U IPUMEHEHHE.

Apenbl. beH3on: cocraB, cTpoeHue, (U3MUECKHE U XUMHUYECKHE CBOMCTBa
(peakiuu rajoreHUPOBAHUS U HUTPOBAHMS), TOJYyUYCHHE W TpUMEHEHue. 10.1yoi:
cocmas, cmpoenue, uzuueckue U Xumuieckue ceoucmea (peakyuu 2aio02eHupo8aHus
U HUMPOBAHUs), noaydeHue u npumereHue. TOKCUYHOCTh apeHOB. | 'eHeThnuecKas CBS3b
MEXy YTJIEBOJOPOAAMHU, MPUHAJICKAIIMMHU K Pa3IMYHBIM KJIaccaM.

[IpupoHbie HICTOYHUKHU YTIE€BOA0POAOB. [IpupoaHbIil ra3 u nonyTHbie HEPTSIHBIC
razpl. Hedtb m e€ mpoucxoxaenue. CrnocoObl mnepepaboTku HedTH: TEPEroHKa,
KPEKHUHT (TEPMUYECKUM, KaTaTuTH4YeCKui), nuposu3. [IpoaykTel nepepadoTku HedTH,
UX MPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHBIN yrojb M NPOIYyKTHl €ro
nepepadoTKH.

OKCIEPUMEHTAIbHBIE METOJIbl M3YYEHUSl BEIIECTB WM WX MOPEBpAIICHUN:
O3HAaKOMJICHHE C 00pa3laMu TUIacTMacC, KaydyKoB M pe3uHbl, Kosutekiun «Hedts» u
«Yronb», MOAECIMPOBAHUE MOJEKYJI YIVIEBOJOPOJOB MW TaJOr€HONPOU3BOJIHBIX,
MPOBEICHUE MPAKTUIECKON PabOThI: MOJyUYeHUE ITUIICHA U U3YUEHHE €r0 CBOMCTB.

PacuérHble 3a1a4u.




Boluucienus no ypaBHEHHIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOTO BEIlleCTBAa WJIM MPOAYKTa PEAKIUMU IO HM3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WIIM MPOJAYKTOB PEAKIINH).

Kucsiopoacoaep:kamnue oprannyeckue coeMHeHUs

[IpenenbHbIe OJTHOATOMHBIE CIIUPTHI. METaHO ¥ 3TAaHOJI: CTpOeHUe, PU3NYECKUe
U XUMHUYECKHE CBOMCTBA (peakiMy ¢ aKTUBHBIMU METAJJIAMHU, rajJOr€HOBOIOPOIaMH,
ropeHue), NpuMeHeHrne. BogopoaHble CBA3M MEXIy MOJIEKyJaMu cnupToB. JleiicTBue
METAHOJIA ¥ 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHbie CIUPTHL. DTUICHTIIMKOIb U TJIMLEPUH: CTpOeHHE, GU3NUYECKUE U
XUMHUYECKUE CBOMCTBA (B3aMMOJECHCTBHE CO LIEIOYHBIMM METAJIaMH, KaueCTBEHHAas
peakius Ha MHOTOaTOMHBIE CIIUPTHI). JleiicTBHE HA opraHu3M YesnoBeka. [Ipumenenue
[VIMLEPUHA U ITUICHTIINKOJIS.

®eHon: CTpOoCHHE MOJIEKYJbl, (U3MUECKHUEe W XMMHYECKHE CBOICTBA.
Tokcuunocts (penomna. [lpumenenue gpeHona.

Anbneruabl u kemonsl. Dopmanbaeru, aueTalbJeru/: CTpoeHue, (PU3nIecKrue u
XUMHUYECKHE CBOWCTBA (pEakUUU OKHUCIEHHS M BOCCTAHOBJICHMSI, Kau€CTBEHHBIC
peaxiuum), MoJiydeHue U NpUMEHEHHE.

OnHOOCHOBHBIE MpeneabHble KapOOHOBBIE KUCIOTHL. MypaBbUHasi U yKCYyCHas
KUCJIOTBI: CTPOEHUE, (pU3MUecKkue U XMMHYECKHE CBOMCTBa (CBOMCTBa, oOuIMe s
KJIacca KHUCIIOT, peakuus dTepu(PUKaLNN), NOJydeHHe U npuMeHenue. CreapuHoBas u
OJICMHOBAas KHCJOTHl KaK MPEJCTABUTEIN BBICHIMX KapOOHOBBIX KHCJIOT. Mblia Kak
COJI BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ICUCTBHE.

CnoxxHble 3pUpPBl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPONU3 CIOXKHBIX
a¢upos. Kupsl. 'naponus xupos. [Ipumenenne xupoB. bruonornyeckas posb KUPOB.

VYraeBoawl: coctaB, Kiaccuukaius yrieBojgoB (MOHO-, U- U TOJHCAXapUibl).
['moko3a — mnpocTedmuii MOHOCaxapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbI,
dusznueckue M XUMHYECKHME CBOMCTBA (B3amMopeiicTBue ¢ ruapokcumom memau(ll),
OKHCJICHME aMMHa4YHbIM pacTBOpoM okcuaa cepedpa(l), BocctaHoBICHHE, OpOXKEHUE
TJIFOKO3bI), HAX0X/ICHHE B MIPUPOJIE, TPUMEHEHHE, Onosiornyeckas posib. DOTOCHHTES.
@pyKTO3a KaK H30MEP IIFOKO3HI.

Kpaxman u memnono3a Kak NpUpOIHbIE mojuMepbl. CTpoeHue Kpaxmalia u
HeJUTo1036l.  Du3nueckue M XMMUYECKHME CBOMCTBA Kpaxmana (THIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCHEpUMEHTAIbHBIE METOJbl M3YYEHHWs] BEIIECTB W MX MPEBpPALCHUMN:
MpOBE/CHNE, HAOJIOJEHHE W OIMCAaHUE JIEMOHCTPALMOHHBIX OMNBITOB: TOpPEHUE
CIUPTOB, KAaue€CTBEHHbIE pPEAKLUHUHU OJHOATOMHBIX CHUPTOB (OKHUCIEHHE HTaHOJIa
okcugoM Meau(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJICHCTBHE TIHUIEPUHA C
ruapokcuom Menu(ll)), ampaernoB (OKHUCIEHHE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3ammomelicTBHE Kpaxmaiga € HOJOM),
MIPOBEICHHE MPAKTHUECKOU PabOThI: CBOMCTBA pacTBOPa YKCYCHON KHCIIOTHI.

PacuérHble 3a1aum.

Boruncnenus no ypaBHEHUIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJINYeCcTBa
MCXOJHOIO BEIIeCTBA WMJIM MPOAYKTa pPEaKIUU MO HU3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB MM NPOAYKTOB PEAKIIUH).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHS.




AMUHOKHUCIIOTBI Kak aM(OTepHbIE OpTraHuYecKue coequHeHHs. DU3NYECKue H
XUMHYECKHE CBOWCTBA aMWHOKHUCIOT (Ha TpuMepe ImnuHa). buonormdeckoe
3HauYe€HUE aMHUHOKUCIOT. [lenTubl.

benku kak TpUpPOIHBIE BBHICOKOMOJCKYISpHBIE coenuHeHUs. llepBuuHas,
BTOpUYHAsT W TPETUYHAS CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBa OEJIKOB:
THJIPOJIN3, ICHATypallusl, KAYeCTBCHHbIC peaKliy Ha OeJKH.

OKCHEpPUMEHTAIbHBIC METOIbI W3YYCHHUS BEIIECTB W WX IPEBPAIICHUMN:
HaOIOZICHUE W OMKCAHWE JIEMOHCTPAIMOHHBIX OMBITOB: JEHATypanus OCTKOB IMpu
HarpeBaHWH, [IBETHBIC PEAKIINH OCITKOB.

BoicokoMouieKkyJIsIpHbIE COeTMHEHUST

OCHOBHBIC TIOHSTHS XHMHH BBICOKOMOJICKYJISIPHBIX COCIWHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENCHb MOJMMEPHU3AINH, CPEAHSIS MOJICKYJIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAUHEHUH —
MOJIMMEPHU3ALIHS U TTOJTUKOHACHCAITHS.

OKCHEpPUMEHTAIbHBIC METOJbl M3YYEHUS BEIIECTB W HMX MPEBPAICHUN:
O3HaKOMJIEHHE C oOpasllaMu TPHUPOIAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacCC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeaMeTHbIX CBs3el MPU U3YYEHUH OpraHuyYeckoil xumuu B 10
KJIACCE OCYIIECTBISIETCS UYepe3 HMCIOJb30BaHME KaK OOIIMX E€CTECTBEHHO-HAYYHBIX
MOHSATUH, TaK W TIOHATHH, SBISIONINXCS CUCTEMHBIMH I OTACIBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAyUYHbBIE TOHATHS: SBJICHHE, HAydHBIH (akT, THUIIOTE3a,
3aKOH, TEOpHs, aHalu3, CHHTE3, Kiaccu(uKanus, MEPUOJUYHOCTb, HAOIIOJCHUE,
HU3MEpPEHHE, IKCTIEPUMEHT, MOJICITHPOBAHHE.

duznka: MaTepusi, YHEPTHS, Macca, aToM, JIEKTPOH, MOJICKYJIa, YJHEPTeTUICCKUN
YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE BEIIeCTBa, (pU3MUecKue
BEJTMYUHBI U €MHUIIBI UX U3MEPEHUSI.

buonorusa: kmerka, opraHusMm, Owocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OWOIOTMYECKU AaKTUBHbIE BemecTBa (OENKH, YIJIEBOIBI, KHUPHI,
bepMeHTHI).

['eorpadusi: mMuHEpasibl, TOPHBIE TOPOABI, IOJE3HBIE HCKOMAEeMble, TOIUIMBO,
peCypCHI.

TexHOIOTHS: THUIIEBbIC MPOAYKTHI, OCHOBBI PAallMOHAIBHOTO MMHUTAHUS, MOIOIIUE
CpencTBa, JIEKAPCTBEHHBIE W  KOCMETHUYECKHE TIpermaparbl, MaTepualbl W3
UCKYCCTBCHHBIX M CHHTCTHYECKHX BOJIOKOH.

11 KNIACC OBIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckue 0CHOBbI XMMHH

XuMuueckuil snemMeHT. AtoM. Spo atoma, MU30TOMBI. DJIEKTPOHHAs 000J0YKa.
DHEpreTHYeCKUe YPOBHHU, MOAYPOBHH. ATOMHBIE OpOWTand, s-, P-, O0- 3JIEMEHTHI.
OcobeHHOCTH pachlpeiesieHUs] JJIEKTPOHOB TIO OpOWTAsiM B aTroMax dSJIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTYpaIIHs aTOMOB.

ITepuoanueckuit 3akoH U llepuoanueckas cucremMa XMMUYECKUX 3JIEMEHTOB /l.
U. MenneneeBa. CBA3b MNEPUOIUYECKOTO 3akoHa U llepuomnueckoil CHCTEMBI
xuMudeckux sneMeHToB [[. WM. MeHneneeBa ¢ COBpPEMEHHOW TEOpPUEU CTPOCHUS



aTOMOB. 3aKOHOMEpPHOCTM H3MEHEHHUS CBOWCTB XUMHUYECKUX DJJEMEHTOB W
0o0pa3zyeMbIX UMHU MPOCTHIX U CIOXHBIX BEUIECTB MO IPYyIIaM U MepuojaM. 3HaYCHUE
NEPUOJANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenune BemiecTBa. XHMHYECKass CBSI3b. BuUIbl XHMHYECKOM  CBS3U
(koBaJieHTHasi HEMOJsipHAasT M TOJISIpHAs, HWOHHAs, MeTajuiMueckas). MexaHU3Mbl
o0pa3oBaHMsl  KOBAJEHTHOM XUMHUYECKOM cCBsi3M (OOMEHHBIH U JOHOPHO-
akienTopHsiii). Bomopomnas cBs3b. BajneHTHOCTb.  DJIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemecTtBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTBA. THUMbl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBONCTBa
BEIIECTB OT TUIA KPUCTAIINYECKON PEIIETKHU.

[TonstTne o0 pucnepcHeIXx cucTeMax. VICTUHHBIE W KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBA B pacTBOPE.

Knaccudukanus Heopranmdeckux coenunennii. HomeHknaTypa HeopraHuueckux
BEIIECTB. |'eHeTnuecKkas CBsI3b HEOPraHMYECKHX BEILIECTB, MPUHAJICKAIIUX K
Pa3IMYHBIM KJIaccaM.

Xumuueckass — peakrus.  Krnaccudukamuss ~— XUMHYECKMX — peakuudid B
HEOPraHWMYECKOM U OPraHUYECKON XMMHUU. 3aKOH COXPAHEHHS MAaCChl BEIIECTB, 3aKOH
COXPaHEHHUS U MPEBPALICHUS SHEPIUU IPU XUMUUYECKUX PEAKLIUIX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTh OT pa3MyHbIX (akTopoB. OOparnmbie
peakunu. XUMHYECKOE€ paBHOBecue. DakTOphl, BIUSAIONIME HA  COCTOSIHUE
xumMudeckoro pasHosecus. [Ipunnun Jle [latense.

OnekTpoiutuueckas aucconuanusa. CuiabHble U ciabble 37eKTponauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAIbHAS, IIEJIOYHAS.

OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.

OKCIEPUMEHTAIbHBIC METOJbl _M3YYECHHS BEIIECTB W WX NPEBPAIICHUN:
neMoHcTpauus Tabmui «[lepuonuueckas cucreMa XUMUYECKUX DJIeMEHTOB /I.
W. MenpaeneeBa», wu3ydyeHHE MOJEICH KPUCTAUIMYECKUX PEMIETOK, HaOI0IeHne
U OINHUCaHWE JIEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (pa3IOkKEHUE MEPOKCUIA
BOJIOpPOJia B MPUCYTCTBUMU KaTaau3aTopa, ONpPEIEIICHUE CPEAbl PACTBOPOB BEIIECTB C
MOMOIIbIO YHUBEPCATLHOTO HMHJMUKATOpa, PEaKlMd HMOHHOTO OOMEHa), MpOBEICHUE
MPaKTUYECKON paboThl «BrusHue pa3audHbIX (PAKTOPOB HAa CKOPOCTh XUMUYECKOMN
peaKLm.

PacuérHble 3anaum.

Pacuétel no ypaBHEHUSAM XUMUYECKUX PEAKIMH, B TOM YHCJIE TEPMOXUMUYECKUE
pacu€Thl, pacu€Thl C UCIOJIBL30BAHUEM MOHITHS «MACCOBas JOJISl BEIIECTBAY.

Heoprannueckasi xummus

Hemeramnel. Tlonoxxenne HemetaiuioB B llepuoanueckoi cuCTEME XMMHYECKUX
anementoB JI. WM. MenueneeBa M OCOOCHHOCTH CTpPOCHHUSI aToOMOB. Du3MYECKHe
CBOWCTBAa HEMETAJUIOB. AJIIOTPOINHS HEMETAUIOB (HAa MpUMEpE KHUCIOPOJa, CEpHI,
docdopa u yriaeponaa).

XUMHUYECKUE CBOMCTBA BaXXHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEphl, a30Ta,
docdopa, yraeposa u KpeMHHUSI) U UX COCTUHECHUN (OKCHUIOB, KUCIOPOACOAEPIKAIINX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHUN ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMU.




Mertamnbl. Tlomoxkenue MertamioB B llepuonnyeckord cUCTEME XUMHYECKHUX
anementoB [J[. WM. MenneneeBa. OCOOCHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0UYEK
atoMoB MeTauioB. OOmme ¢dusnyeckue cBoiicTBa MeTawioB. CIlaBbl METaJIOB.
DIJIEKTPOXUMHUYECKUH PSiJT HAMPSIKEHUN METAJLJIOB.

XUMHUYECKHE CBOMCTBA BaXHEWUIIUX META/UIOB (HATpUH, Kajauid, KaJbIIHH,
MarHui, aJlOMUHUN, IIUHK, XPOM, KEJIE€30, MEJIb) U UX COCTMHEHUH.

OO6mue crnocoOsl modydeHus: MeTaioB. [IpuMeHeHue MeTamioB B OBITY U
TEXHUKE.

OKCIEPUMEHTAIbHBIC METO/IbI U3YUYCHUSI BEUIESCTB U UX MPEBPAILICHUI: N3yUEHUE
KOJUTIGKITMH ~ «MeTaiibl  ®W  CIUIaBB»,  OOpa3lOB  HEMETA/UIOB,  PEIICHHE
OKCIIEPUMEHTANBHBIX 3a7ad, HaOJIIOJCHUE W ONHCAaHUE JCMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJCHCTBHE THUIPOKCHAA ATIOMHHHS C PAcTBOpaAMHU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

PacuéTHbic 3aaun.

Pacuétel maccel BemecTBa WM 00bEMa Ta30B IO HM3BECTHOMY KOJMYECTBY
BEIIIECTBA, MAacCe WM 00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIICCTB, PACUETHI
Macchl (00bE€Ma, KOJIMYECTBA BEIIECTBA) MIPOJAYKTOB PEAKIIMH, €CJIM OJTHO W3 BEIECTB
MMEET IPUMECH.

XHMMHUA M )KU3Hb

Ponp xumMuu B OO0ECMEUEHHUM SKOJIOTHYECKOW, SHEPreTUYECKOM U MHUILECBOU
0€30IaCHOCTH, Pa3BUTUU MEAUIUHBL. [lOHSATHE O Hay4YHBIX METOJaX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIINM.

[IpencraBienuss 00 OOIMMX HAYYHBIX MPUHLMIAX MTPOMBIIIJIEHHOTO MOJYy4YCHUS
Ba)XHEHUIITUX BEILICCTB.

UenoBek B MHUpPE BEHIECTB M MATEPUATIOB: BAXKHEWIIHNE CTPOUTEILHBIC
MaTepualnbl, KOHCTPYKIIMOHHBIE MaTepHuaybl, KPaCKU, CTEKJIO0, KEpaMHUKa, MaTCpUAIIbI
JUISL DJICKTPOHUKH, HAHOMaTEpHabl, OPraHMUECKHUE U MUHEPAIbHBIC YI00pCHHMS.

XuMHusT M 3J0POBbE YEJIOBEKA: IMpaBWJIa MCIOJb30BAHUA JIEKAPCTBEHHBIX
nmpenapaToB, IpaBuiia 0€30MacHOTO HKCIOJIB30BAHUS IPENapaToB OBITOBONH XUMHUH
B IIOBCEIHEBHOM >KU3HU.

MeXIpeIMETHBIC CBSI3U.

Peanuzamus MeXIpeaMETHBIX CBSI3€H MPU M3yYEeHUU OOIIEH U HEOPraHUYECKOU
xuMud B 11 Kjacce oCyIIEeCTBISIETCS Yepe3 MCIOIb30BaHME KaK OOIIUX €CTeCTBEHHO-
HAYYHBIX MOHSATHM, TaK W TMOHSITUW, SBISIIOIIMXCS CUCTEMHBIMU JJISl OTIEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TOHSATUS: Hay4yHbIH (hakT, TUIOTE3a, 3aKOH,
TEOpHs, aHalIu3, CHUHTE3, KiIacCupUKalus, TMEePUOAUYHOCTh, HAOJIOJCHHUE,
AKCIIEPUMEHT, MOJICJINPOBaHNE, U3MEPEHNUE, SBJICHHUE.

®du3uKa: Marepusi, SHEPrusi, Macca, aTtoM, JJIEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TOI, PAaJIHOAKTHUBHOCTb, MOJIEKYJa, SHEPreTUYECKUH YPOBEHb, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHUE BEIECTBa, (PU3MUCCKHUE BEIWYMHBI U CAWHUIBI HX
U3MEPEHUS, CKOPOCTh.

buonorus:  kmerka, oOpraHm3M, OJKocHcTema, Ouocdepa, Makpo- U
MHKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpTraHU3ME.

I'eorpadusa: muHepanabl, TOpHBIE MOPOABI, TOJIE3HBIE HMCKOIAeMbIe, TOILIMBO,

pPECYpCHI.




TexHonorusi: XuMHU4YECKas IMIPOMBIIIJICHHOCTh, MCTAJLIYprusda, IIPOU3BOACTBO
CTPOUTCIIBHBIX  MAaTCpHUaliOB, CEIbCKOXO031MCTBEHHOE IMpON3BOACTBO, IMHIICBAA
IMPOMBIIIJICHHOCTD, (bapMaHeBTI/I‘IeCKa}I IMPOMBINIJIICHHOCTD, IIPONU3BOACTBO
KOCMCTHYCCKUX  IIPCIIapaToB, IMPOU3BOACTBO  KOHCTPYKIHOHHBIX  MAaTCpPHUAJIOB,
QJICKTPOHHAA IIPOMBINIIICHHOCTb, HAHOTCXHOJIOTHH.

ITJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOT'PAMMGBI 110 XM
HA BA30OBOM YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA
JINYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOEHHUS OOYYaIOIIMMUCS
IporpaMMm CpelHero oOmiero o6Opa3oBaHusi (JIMYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHbiM). HaydHoOM MeToauueckoil OCHOBOM miisi pa3pabOTKH TUITAHUPYEMBIX
pe3yJIbTaTOB OCBOEHHUS TNPOTpaMM CpEJHEro oO0Iiero o0pa3oBaHUsl SBISETCS
CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/.

B cooTBeTCTBHMM C CHUCTEMHO-IEATEIBHOCTHBIM TOJIXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MPEIMETa « XMMHUSD Ha YPOBHE CPEIHETO OOIEro
00pa30BaHUsl BBIJICICHBI CIAEAYIONINE COCTABISIOLINE:

OCO3HAHHE OOYYAIOUIUMUCS POCCUMCKON TPaKTAHCKOM HMIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOONPEEICHUIO;

HaJU4Khe MOTUBALIMH K OOYUEHHUIO;

IIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHWU JTUYHOCTU HA OCHOBE
KITFOUEBBIX IIEHHOCTEW M UCTOPUUYECKHUX TPAAUIIMK 0a30BOM HAYKU XUMUWU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYarolUXcsl PYKOBOJACTBOBAaTbCS B CBOEH
NEATEIbHOCTH [IEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOMN
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJIMYKUE TPABOCO3HAHUS DKOJOTHYECKON KYJIBTYpPhl M CIIOCOOHOCTH CTaBUTh
L[N U CTPOUTH KU3HEHHBIC TIAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUSA TMpeameTa «XHUMHS» JIOCTUTAIOTCS B
€AMHCTBE Yy4yeOHOM M BOCHMTATENIbHOM JESTENbHOCTU B  COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COIUOKYJIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMU M
ujealaMi POCCUICKOTO Tpa)XAaHCKOTO OOLIECTBA, NPUHATHIMUA B 00IIECTBE HOPMaMU
U T[paBWIaMU TOBEACHMS, CIOCOOCTBYIOIIMMH TpoLleCCaM  CaMOIO3HaHUS,
CaMOpPAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH OOYHAOITUXCS.

JInyHOCTHBIE  pe3yJIbTaThl  OCBOCHHMS  IpeaMeTa  «XUMHS»  OTpPaxaroT
c(OPMHUPOBAHHOCTh OMBITA TIO3HABATEILHOM W MPAKTHUYECKOW JIESITEIbHOCTH
oOydJarouxcsi Mo peanu3aldyd MPUHITHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIIC B
YacTu:

1) rpaIaHCKOT0 BOCIIMTAHUSI:

OCO3HaHUSI O0YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH,
YBYKECHHS K 3aKOHY U ITPABOIOPSAKY;



OPENCTaBIICHUS O COLMAJIBHBIX HOpPMax U TMPaBWIAX MEXKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOW NEATETLHOCTH MPU CO3JIAHUU Y4EOHBIX
IIPOEKTOB, PEIICHUH YYEOHBIX M TMO3HABATENbHBIX 3a7a4, BHIIOJHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M TPUHHUMATH MOTHUBBI, HaMEpPEHHUs, JIOTHUKY U
apTyMEHTHI IPYTUX MPU aHATN3E PA3IUIHBIX BUAOB YICOHOU ACATEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS

IICHHOCTHOTO  OTHOIIEHUS K HWCTOPHUYECKOMY W HAyJYHOMY HACIEIUIO
OTE€YECTBEHHON XUMUM;

YBOXEHUS K TMPOIECCY TBOpPYECTBA B OO0JACTH TEOPHUH M MPAKTHUECKOTO
MPUMEHEHUST XWMHH, OCO3HAHWS TOTO, YTO JOCTIKCHUS HAyKH €CTh pe3yJabTaT
JUIMTEIIHHBIX ~ HAONIOEHWN,  KPOMOTJIMBBIX  DKCIIEPUMEHTAJIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPY/la YUYEHBIX U MPAKTUKOB;

MHTEpeca W MO3HABATEIbHBIX MOTHBOB B IMOJYYEHUU U TOCIEAYIOIIEM aHaJIU3e
uH(GOPMAIH O TIEPEAOBBIX IOCTHKCHUSIX COBPEMEHHON OT€UECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallMM, CBA3aHHBIE C XUMHUYECKUMU SIBICHUSIMH,
U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSICh HA MOpPaIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH,

TOTOBHOCTH OIICHHBATh CBOE IIOBEJIECHWE M TIIOCTYNKHA CBOWX TOBApHUIICH C
MO3WIIMA HPABCTBEHHBIX W TMPABOBBIX HOPM U OCO3HAHWE IIOCICACTBHM JTHX
MTOCTYTIKOB;

4) dpopMHpOBaAHMA KYJIbLTYPHI 310POBbSI:

MOHMMAaHUsl  IIEHHOCTEH 3740poBOro W  Oe3omacHOro  oOpa3za  KU3HH,
HEOOXOUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DU3UYECKOMY U
MICUXHUYECKOMY 3]I0POBBIO;

coOmro/ieHnss TpaBwi Oe30mMacHOro oOpalleHusi C BeleCTBaMH B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIILHOCTH,

MOHUMAaHUS [IEHHOCTH MPaBUJI MHIUBUYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOTO
MOBEJACHUS B CUTYAIIHSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJICH;

OCO3HAHMUS TIOCIICJCTBUA W HEMPUATHS BPEIHBIX MPHUBBIYEK (yIOTpPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) TpyA0BOr0 BOCIIUTAHUSI:

KOMMYHHUKATHBHOM KOMITETEHTHOCTH B y4eOHO-HUCCIIeI0BATEIHLCKOM
NEeATEIHLHOCTH, OOIIECTBEHHO TOJIC3HOM, TBOPUYECCKOW M IPYTUX BUAAX JACATCIHHOCTH;

YCTAaHOBKM HAa aKTHBHOE YYaCTHE B PCIICHUM MPAKTUYCCKUX 3a/1ad COIMATLHOM
HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTHUYECKOMY H3Yy4YeHHUI0 mpodeccuil pa3udyHOTO PojJia, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHS TPEIMETHBIX 3HAaHUH 0 XUMUH;

YBaXEHUS K TPYY, JIIOISIM TPyAa U pe3yibTaTaM TPYAOBOU AesSTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY MHAMBUAYATHLHON TPaeKTOPUU 00pa30BaHMsI,
Oynymield mpodeccud W peanu3anii COOCTBEHHBIX KU3HEHHBIX IUTAHOB C y4ETOM
JUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, WHTEPECOB W TOTPEOHOCTEU
00IIIeCTBA;



6) IK0JIOrHYeCKOro BOCIIMTAHUS:

HKOJIOTMUYECKU LIEJIECOO0Pa3HOr0 OTHOLIEHUS K MPHUPOJAE, KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

INOHMMaHUsl TJ00aJIBHOTO XapakKTepa »HKOJOIMUYECKHUX MpoOsieM, BIMSHUSA
DKOHOMHUYECKHUX IPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIIBHON CPEJIBI;

OCO3HaHUsl HEOOXOJMMOCTU HCHOJIb30BaHUS JAOCTHXKEHUNW XMUMHHU JUIS PEIICHUs
BOIIPOCOB PAllMOHAIBLHOTO IIPUPOIOIIOIb30BAHU;

AKTUBHOI'O HENPUATUSA ACUCTBHUM, NMPUHOCAIINX BpPEI OKPYKAKOLIEH IMPUPOIHOU
cpelne, yMEHHUs MPOTrHO3UPOBATh HEOIArONPHUITHBIE SKOJOTMYECKHUE IOCIEACTBUS
MPEINPUHUMAECMBIX ACUCTBUN U MPEAOTBPALIATh UX;

HaJIMYUsl PA3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, JKOJIOTUYECKON KYJIBTYPBHI,
OIBITA JIEATENBHOCTH 3KOJIOTUYECKOW HANPAaBIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
VMU B MO3HABaTEIbHOM, KOMMYHUKATUBHOW U COLMAJILHOM MPAKTHUKE, CIOCOOHOCTH U
YMEHHUSI aKTUBHO IPOTUBOCTOSATH UAEOJIOTHH XeMo(poouu;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOM MPAKTUKH;

NOHMMaHUs crienu(UKU XUMUU KaK HayKH, OCO3HaHUsI €€ posid B JOPMUPOBAHUU
paIOHAIBHOIO HAyYHOTO MBILIUICHHS, CO3JJaHUU IEJIOCTHOIO MpPEACTaBICHUS 00
OKPY’KAIOIIEM MHUpPE KaK O €IUHCTBE IPUPOJBI U YEJIOBEKA, B IMO3HAHWUN MPUPOIHBIX
3aKOHOMEPHOCTEMN U pelIeHUuU Ipo0JIeM COXPAHEHHSI IPUPOIHOTO PABHOBECUS;

yOEKJIEHHOCTU B 0CO00M 3HAYMMOCTU XUMUU JIJIsl COBPEMEHHOMN LIMBUIN3AIMU: B
e€ T'yYMaHHCTHYECKOW HAIPaBIICHHOCTH W Ba)XXHOW pOJM B CO3JaHUU HOBOUM 0asbl
MaTepualbHOW KYJbTYpbI, PELICHUU TJIOO0AIBbHBIX MPOOJIEM YCTOMYHMBOTO pPa3BUTHUS
YEJIOBEUECTBA —  CBIPEBOM, DSHEPreTUYECKOM, MHUIIEBOM H  SKOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECIIEUEHUH YCJIOBUM YCHEIIHOro Tpyla U
HKOJIOTMYECKU KOM(OPTHOM KU3HU KaXJA0T0 WiieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH: ITOHUMAHMS CYIIIHOCTH METOJOB IO3HAHUS,
UCTIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIOJIb30BaTh MOJIydyaeMble
3HaHUA JUJIS aHAIKM3a U OOBSICHEHUS SIBICHUI OKPYXKAIOIIEro MUpa U MPOUCXOASIIUX B
HEM W3MEHEHUH, yMEHMs JeslaTb 0OOCHOBaHHbBIC 3aKIIOYEHHS Ha OCHOBE HAYUHBIX
(paKkTOB M UMEIOIIMXCSI JAaHHBIX C LIEJIbIO OJYyYEHUS T0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS JIJISl pEeLIEHUs
po0JIeM B peasIbHbIX )KU3HEHHBIX CUTYALMSIX;

MHTEpECa K NO3HAHMIO U UCCIIE0BATENBCKOMN AESTEIbHOCTH;

TOTOBHOCTM M CIOCOOHOCTM K  HENpEephIBHOMY  OOpa3oBaHUIO U
caM0oO0Opa30BaHHI0, K AaKTUBHOMY IMIOJIYYEHHIO HOBBIX 3HAHUH 1O XHUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEpeca K OCOOEHHOCTSIM TpyAa B pas3liMyHbIX cdepax npodeccuoHanbHOU
NEeATEIIBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTarnpeMeTHbIE pe3yIbTaThl OCBOSHHUS YICOHOTO TpeMeTa « XUMUs Ha YPOBHE
cpeaHero oo0Iero 00pa3oBaHus BKIIFOYAIOT:



3HAYUMBIE TUISL (dopMupoBaHus MHUPOBO33pEHUS oOyuaroumxcs
MEXIMCUUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOILEHAYYHbIE MOHATHS, OTpa)Karolue
LEJIOCTHOCTh HAYYHOW KapTUHBI MHpa M CHEUU(PUKY METONOB IO3HAHUS,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPrus, SBIICHUE,
IPOLECC, CUCTEMA, HAy4YHbIH (akT, MPHUHLMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOopus, UCCIIEI0BaHUE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCadbHble y4ueOHbIe JeWCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATHUBHEIE,
peryJiaTUBHBIE), obecreunBaromre GopmMupoBaHre QyHKIIMOHAIBHON TPaMOTHOCTU U
COLIMAJIbHOW KOMIIETEHIIMH 00YJarOIIUXCS;

CIIOCOOHOCTh OOYYaroIIMXCsl MCHOJIb30BaTh OCBOECHHBIE MEXIUCLUUILIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHbBIC yueOHbIE IEHCTBUS B TO3HABATEIILHOM
Y COLIMAIBbHOU MPAKTHUKE.

MertanpeameTHble  pe3yibTaTbhl  OTPAKAIOT  OBJAJCHHUE  YHUBEPCATbHBIMU
y4eOHBIMU NTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUSIMHU.

OBJ1ajieHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHU JA€iCTBUSIMM:

1) 6a30Bble JIOrHYEeCKHE T1eHCTBHSA:

CaMOCTOSITeNIbHO (pOPMYJIHUPOBATh M aKTyaJM3UPOBATh MPOOJIEMYy, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpEeNeNaTh 1EIU JEATCIbHOCTH, 3ajlaBasi MapamMeTpbl U KPUTEPUU HX
JIOCTUKEHHUS, COOTHOCUTD PE3YIbTAThI ACATEILHOCTH C MTOCTABICHHBIMHU IEJISIMU;

HCTIOJB30BaTh MPU OCBOCHHWM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISAITh XapaKTEpHbIC MPU3HAKU TOHATUM M yCTaHABIMBAaTh WX B3aWMOCBS3b,
HCIIOJB30BaTh COOTBETCTBYIOIIME MOHSTHUS I OOBSCHEHUS OTACIBHBIX (PAKTOB M
SIBIICHMI;

BBIOMpATh OCHOBAHMSI U KPUTEPUHU JIJIsI KJIACCU(DUKALUUA BEIIECTB U XUMHUYECKUX
pEaKLHnii;

yCTaHABJIMBATh  MPUUYUHHO-CJICACTBEHHBIC  CBSI3M  MEXKAY  HM3y4aeMbIMHU
SIBIICHUSIMU;

CTPOHTH JIOTHUECKHE paCCYKICeHUs (MHIYKTUBHBIC, e YKTUBHBIC, TI0 aHAJIOTHH ),
BBISIBJISATH 3aKOHOMEPHOCTH U TPOTHBOPEUMST B PacCMaTPUBACMBbIX SIBJICHUSX,
(hOopMyIUPOBATH BBIBOABI U 3aKITIOUCHUS;

MPUMEHSATh B TPOIECCE MO3HAHMS, HCIOJIb3yEeMbIE B XUMHUU CHUMBOJIMYECKHUE
(3HaKOBBIE) MOJIENIH, MPEOOPA30BHIBATH MOJEIIBHBIC MPEICTABICHUS — XUMUYECKHUI
3HaK (CUMBOJI) DJIEMEHTA, XUMHUUECKas popMmysa, ypaBHEHUE XUMHUYECKON peakiuu —
IpU  pEHICHUH YYEOHBIX TO3HABATEIbHBIX M TPAKTHUYECKUX 3a7ad, MNPUMEHSThH
Ha3BaHHbIC MOJICIbHbIE TPEJACTABICHUS JJIS BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE eiiCTBUA:

BJIQJIETh OCHOBAaMH METOJIOB HAy4YHOrO IIO3HAHUS BEIIECTB U XHUMHYECKUX
pEeaKUHnii;

dbopMyIHpOBaTH IIEHM U 33a/1a4U UCCIIEAOBAHUS, UCIIOIH30BATh MMOCTABICHHBIE U
CaMOCTOSITEIIEHO CPOPMYJIUPOBAHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA MMO3HAHUS U
OCHOBBI ISl (DOPMUPOBAHMS THUIIOTE3HI IO MPOBEPKE MPABMIIBHOCTH BBICKA3BIBAEMBIX
CYKJICHUH;



BJAaJIeTh HABBIKAMU  CaMOCTOSITEJIBHOTO  IUIAHUPOBaHMUS U NPOBEACHUSA
YUYEHUYECKUX D3KCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHMsS HAOJIOJATh 3a XOA0M
Ipolecca, CaMOCTOATEIbHO IPOTHO3UPOBATH €ro pe3ynbTar, (HOpMyIHpOBaTh
0000IIEHNsT U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJbTAaTOB HCCIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTUET O MPOJEIAHHON padoTe;

npuoOpeTaTh  OMNBIT  YYEHHYECKOM  MCCIIENOBATENbCKOM U MPOEKTHOU
AESITeNIbHOCTH, MPOSIBIATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY MOHUCKY
METO/ZI0B pEHIEHUS NPaKTUYECKUX 3aJad, NPUMEHEHHUIO pPa3Ju4yHbIX METOJI0B
MTO3HAHHUS.

3) paGora ¢ uHpopManHen:

OpPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHUKAX MH(pOpManmu (HaydIHO-TIOMYJIspHAS
JUTEpaTypa XUMHUYECKOTO COAEpPKaHUs, CIIpaBOUYHbIE ITocoOus, pecypcel HTEpHETa),
aHAJIM3UPOBATh HHPOPMAIIHIO PA3IUYHBIX BUIOB U (GOPM IPEICTABICHUS, KPUTHIECCKH
OLICHUBATh €€ JOCTOBEPHOCTh U HENTPOTHUBOPEYUBOCTH;

(GopMyIupOBaTh 3aMpOChl M TNPUMEHATh PaA3IMYHbIE METOJbl MpPHU IOUCKE U
orbope uHboOpManuu, HEOOXOAMMOW JJi1  BBIIOJHEHUS  Y4YeOHBIX  3a4ay
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTb  ONBIT  UCHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAJIbHYIO (POpMY MpEACTaBICHUS WHPOpMaun
(cxemsl, rpauKy, TUarpaMmbl, TAOJIHIIbI, PUCYHKH U IPYTHUE);

MCIIOJIb30BaTh HAYYHBIM A3BIK B KAYECTBE CPEJCTBA MPH padOTe C XUMHYECKOU
uH(popManuen: TPUMEHITh MEXIPEeIMETHbIE ((PU3nYecKne U MaTeMaTUYECKUE) 3HAKU
Y CUMBOJIBL, (hOpMYJIbI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CMMBOJMYECKHE  CPEICTBa
HaIJISITHOCTH.

OBiaieHUe YHHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM 1CHCTBUSIMU:

3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXJIaeMoil TeMbl B XOJ€ JAuajora
W/WIA  JTUCKYCCHM, BBICKa3bIBaTh UJEH, (OPMYJIUPOBATH CBOM MPEIIOKECHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJIOKEHHOMN 3a1a4H;

BBICTYIIaThb C NPE3EHTAaUWeld pe3ylbTaTOB IIO3HABATEIBHON JEATEIBHOCTH,
NOJIYYEHHBIX CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHKAMHU IPU BBINOJIHEHUU
XUMHUYECKOTO 3KCHEPUMEHTa, MPAKTUYECKONM pabdOThl MO HCCIEJOBAHUIO CBOMCTB
M3Y4aeMbIX BEUIECTB, peajln3aluyd Y4yeOHOro Mnpoekta U (OpMyIupoBaTh BBIBOJBI
M0 pe3yJibTaTaM MPOBEAEHHBIX MCCIEIOBAHUN MYyTEM COTJIACOBaHUS MO3ULIMA B XOJI€
00CyXeHusl 1 0OMEHa MHEHUSIMHU.

OgByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOSTENIbHO TIAHUPOBATh U OCYIIECTBIISITH CBOIO NTO3HABATENbHYIO
NEeSATEIbHOCTD, ONpeiessisa €€ UeIu U 3aa4i, KOHTPOJMPOBATh U 10 Mepe
HEO0OXOAMMOCTH KOPPEKTUPOBATH MPE/IaraéMblii arTOPUTM JIEHCTBUN TTPU
BBIMOJTHEHUH YUYEOHBIX U UCCIIEI0BATENIbCKUX 3ajay, BEIOMpaTh Hanboee
3¢ (deKTUBHBIN cIOCO0 UX PEIICHHUS ¢ YYETOM MOJyUYEHHUsI HOBBIX 3HAHUM O BEIIECTBAX
Y XUMUYECKUX PEAKIUAX;0CYLIECTBISATH CAMOKOHTPOJIb CBOEH IEATEIBHOCTH Ha
OCHOBE CAMOAHaJIN3a U CAMOOLICHKH.



HNPEIMETHBIE PE3YJIBTATDBI
10 KUIIACC

[IpenMeTHbIe pe3yabpTaThl OCBOEHUS Kypca « OpraHudyecKas XuMush» OTpaXkaroT:

cOPMUPOBAHHOCTh  TPEACTABICHUM O  XMMHYECKOW  COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, POJIM XUMUU B TIO3HAHUU SBJICHUN NPHUPOIBI, B
GOpMHpPOBAHMM  MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAIBLHON
IPAMOTHOCTH, HEOOXOJAMMOW I PELICHUS NPAKTUYECKUX 3a4a4 M SKOJOTUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37J0POBBIO M IPUPOIHOM CPENE;

BJIAJICHHE CHUCTEMOU XUMHAYECKUX 3HaHWUU, KOTOpas BKJIIOYAET:
OCHOBOTIOJIAralolIue MOHATUS (XUMUYECKHI 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0YKa
aToMa, MOJIEKYJla, BaJEHTHOCTb, JJIEKTPOOTPHULATENBHOCTh, XUMHWYECKAss CBS3b,
CTpyKTypHasi ¢opmyna (pa3BépHyTas U COKpall€HHAas), MOJb, MOJIIpHAs Macca,
MOJIIpDHBIA  00BEM, YIJIEPONHBIM CKeneT, (GyHKIMOHANbHAs TpyIna, paauKal,
U30MEpHsl, U30MEPBI, TOMOJIOTUYECKANA P, TOMOJIOTH, YIJIEBOJOPOIBI, KHCIOPOJ U
a30TcoAepKalMe  COCAMHEHUs, MOHOMEp, IIOJIMMEP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIPDHBIE ~ COCUHEHMs); TEOPUM U 3aKOHbl (TEOpUS  CTPOCHUS
opranndeckux BemectB A. M. byrnepoBa, 3aKOH COXpaHEHUsT MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJINYECKHM SA3BIK XHMHHM; MHPOBO33PDEHUECKUE 3HAHUSA,
JIeXKalMe B OCHOBE NMOHUMAaHUsl IPUYUHHOCTU U CUCTEMHOCTH XMUMHUYECKHUX SIBICHUM,
(paKTOJIOTMYECKHE CBEAEHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUH MU OE€30MacCHOM
WCIIOJIb30BAaHUM BAXXHEHIINX OpPraHUYECKUX BEIIECTB B OBITY M MNPAKTHUYECKOU
NEATEIIBHOCTH YEJIOBEKa;

c(hOPMHUPOBAHHOCTh YMEHUM BBIABJISTh XapaKTEpHbIC MPU3HAKUA TOHSTHUH,
YCTAaHABJIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATHSA IIPU
ONMCAaHHUU COCTaBA, CTPOCHMS U IPEBPALIEHNN OPTAHUYECKUX COEANHEHNN;

c()OPMUPOBAHHOCTh YMEHUW MCHOJB30BATh XHUMHYECKYI0 CHUMBOJIUKY JUJIS
COCTABJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHOMN) hopmyT
OpraHUYECKUX BEIIECTB U YPABHEHUN XUMHYECKHUX PEAKIUW, U3rOTABIMBATH MOJEIH
MOJIEKYJ OpPraHMYECKMX BEHIECTB JUISl WUIIOCTPAlMd WX XHUMHUYECKOTO H
IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh yMEHHUH YCTAaHABIMBATh MPUHAJICKHOCTh HW3YYEHHBIX
OpPraHUYECKHX BELIECTB M0 WX COCTABY U CTPOEHUIO K ONpEeAeIEHHOMY KJlacCy/TpyIine
COCIMHEHH  (YraeBOAOPOMbl, KHUCIOPOA U  a30TCOAEpXNAIIUE  COCIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS), JaBaTh UM Ha3BaHUS MO CUCTEMaTUYECKON
HoMmenkinatype (IUPAC), a Takke NpUBOAUTL TPUBHAIbHBIE HA3BAHUS OTJIEIBbHBIX
OpraHUYeCKUX BEIIECTB (3THIJICH, MPOINWJIEH, alleTUJIEH, STUJICHTIUKOJb, TIHIEPUH,
denon, Qopmanpaerua, aueTaibAerull, MypaBbUHAs KHUCJIOTA, YKCyCHash KHUCIOTa,
OJICMHOBasg KHUCJIOTa, CTEAPUHOBAs KUCJIOTA, TJIOKO3a, (PYKTO3a, Kpaxmall,
LEJUII0JI032, TJIUIIHH);

cOPMUPOBAHHOCTh YMEHHSI ONpPENENSATh BHUIbl XUMHUYECKOW CBS3M B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIE);

cOPMUPOBAHHOCTh ~YMEHHUSI TNPUMEHSTh MOJIOKEHHUSI TEOPUU  CTPOCHUS
oprannueckux BemiectB A. M. bytnepoBa st OOBSICHEHHS 3aBUCUMOCTU CBOICTB
BELIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh COCTaB, CTPOEHUE, (PU3NUECKHE U
XUMUYECKHE  CBOMCTBA  THUNHMYHBIX  MPEACTABUTENEH  pa3IU4HbIX  KJIACCOB



OpraHUYeCKUX BEIEeCTB (METaH, 9TaH, 3TWJICH, MPOMNUJIEH, alleTWIeH, OyTaaueH-1,3,
MeTuin0yTagueH-1,3, 0eH307, METaHOJ, 3TaHOJ, ATHICHIJIMKOJb, TNIHIEPUH, (EHOI,
aneTanbAeTu]l, MypaBbUHAsI U YKCYyCHasi KHUCIOTBHI, TJIIOKO3a, Kpaxmal, IeJUII0JI03a,
AMUHOYKCYCHAsl KHCIIOTa), WIUTIOCTPUPOBATh TEHETHYECKYIO CBA3b MEXKIYy HUMU
YpaBHEHUSIMU  COOTBETCTBYIOIIMX XHMHUYECKHX pPEaKlUUid ¢ HCIOJIb30BAHUEM
CTPYKTYPHBIX (HhOPMYIT;

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTePHU30BaTh HCTOYHUKH YTIEBOJAOPOTHOTO
ChIpbsl (He(pTh, MPUPOIHBINA Ta3, Yroyb), CIOCOOBI WX MEPepadOTKH U MPAKTUYECKOE
MIPUMEHEHUE TPOTYKTOB NEPEPaAOOTKHU;

c(hOpMHUPOBAHHOCTh YMEHHI MPOBOAUTH BBIUUCICHUS TI0 XUMUYECKAM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO BEIECTBA UJIU TPOIYKTa
PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 HCXOTHBIX BEIICCTB
WJIU TIPOAYKTOB PEaKIIHH );

c(hOpMHUPOBAHHOCTh YMEHHUM BIAJETh CUCTEMOW 3HAaHUU 00 OCHOBHBIX METOAaxX
HAY4YHOT'O TO3HAHUS, UCTIOIB3YEMbIX B XUMHH MPU U3yUYECHUU BEUIECTB U XUMUYECKUX
ABJICHUM (HAOJIOICHHE, U3MEPEHUE, IKCIEPUMEHT, MOJEIUPOBAHUE), HCIOJIb30BATh
CUCTEMHBIE XMMUYECKHUE 3HAHUS ISl IPUHATHS PEUICHUN B KOHKPETHBIX JKU3HEHHBIX
CUTYaIIMIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM;

c(hOpPMHUPOBAHHOCTh YMEHUU COOMIOAATh MpaBUjIa IMOJIb30BAHUS XWMHUYECKOU
nocyoi u yabopaTopHbIM OOOpY/IOBaHMEM, a TaKXKe IMpaBuia OOpalleHUs C
BCIIECTBAMH B COOTBETCTBHHM C WHCTPYKIIUSIMH TIO BBITIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OITBITOB;

c(OPMHPOBAHHOCTh YMEHHM IIJIAHUPOBATh W  BBINOJNHATh  XUMHUYCCKUN
AKCIIEPUMEHT (TIPEBPAICHUS OPTaHWYECKUX BEIIECTB MPH HArpeBaHUH, IMOTYYCHHUE
ATUJICHA W M3YYEHHE €TO CBOMCTB, KAYECTBEHHBIC PEAKIIMU OPTaHMYCCKUX BEIIECTB,
JeHaTypalys OCJIKOB MPH HAarpEeBaHWHM, IIBETHBIC PEAKIIMH OCITKOB) B COOTBETCTBUU C
paBUJIaMH TEXHUKH O€30MaCHOCTH MPHU OOPAIIEHUU C BEIIECTBAMHU M JTaOOPATOPHBIM
o0opy0BaHUEM, TPEICTABIATh PE3yIbTaThl XMMHUUYECKOTO SKCIEPUMEHTAa B (opMme
3aMuCcH YPaBHEHUM COOTBETCTBYIONIUX peaKInii M (OpMYITHUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YJIbTaTOB;

c(hOPMHUPOBAHHOCTh YMEHHH  KPUTHUYECKH  aHAIM3UPOBATH  XUMHUYECKYIO
uH(bOpMAIMIO, TIONy4aeMyl0 M3 pPa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOM
uHpopmanuu, UHTEpHET U IPYTUX);

c(hOpMHUPOBAHHOCTH YMEHUH co0JroAaTh npaBuia JKOJIOTUYECKHU
11e71eCO00pa3HOTO MOBEJCHUS B OBITY U TPYAOBOM JEATEIBLHOCTU B IEISAX COXPAHECHUS
CBOETO 3J0POBbsI U OKPYXKAIOLIEH MPUPOJHONM Cpeabl, OCO3HABaTh OIACHOCTH
BO3/ICHCTBUS Ha KUBBIC OpPTraHU3MBI ONPEICIEHHBIX OPTAHNYECKUX BEIICCTB, TOHMMAs
cveict  mokazatens [IJIK, moscHATP Ha mpuMepax CHocoObl YMEHBIICHUS U
IIPEIOTBPAIICHHS UX BPEIHOTO BO3JCHCTBUS HA OPTaHNU3M YeJIOBEKa;

Uit OOyYaronuxcsi C OTPAHWYEHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBSI: YMEHHE
MPUMEHSATh 3HAHUS OO0 OCHOBHBIX JIOCTYIMHBIX METOJIaX TO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUM;

JUTSL CTIETIBIX U CTA00BUIANIUX OOYYAIONIUXCS: YMEHHUE UCTOIb30BaTh PElbeHO-
TOYEUHYIO cucTeMy o0o3HaueHu JI. bpaiins 1ist 3anucu XuMuaeckux GopMyL.



11 KITACC

[IpenmeTHbIe pe3ynbTaThl OCBOSHUs Kypca «OOImas U HeOpraHUYecKass XUMHUS
OTpaXkaroT:

chOPMHUPOBAHHOCTh  NPEACTABICHUM: O  XUMHUYECKOM  COCTaBJISIOICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B TTIO3HAHWU SIBIICHUW TPUPOMBI, B
GOpMHpPOBAaHWM  MBINIUICHUS W KYJBTYPbl JIMYHOCTH, €€ (DYyHKIMOHAIBLHON
rPaMOTHOCTH, HEOOXOJIUMOW JUIsl pPELICHUs] MPAKTUYECKUX 3a/lad U JKOJIOTHYECKU
000CHOBAHHOTO OTHOIIICHUS] K CBOEMY 37I0POBbIO U IPUPOJTHOU CPEIE;

BIIQJICHUC CHCTEeMOU XAMHYCCKUX 3HAHUH, KoTopas BKJIFOYACT:
OCHOBOITOJIAraloIyue IOHATHS (XUMHUYCCKUUM 3JEMEHT, aTOM, H30TOI, S-, P-, d-
AJEKTPOHHBIE OpOUTAId aTOMOB, HOH, MOJEKYJa, MOJib, MOJISIPHBIA O0BEM,
BAJICHTHOCTh, JJICKTPOOTPHULIATEIIBHOCTh, CTEINEHb OKHUCICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHasl, MOHHAs, METAJUIMYECKas, BOJOPOJHAs), KpHUCTAUIMYECKas pemérka,
TAMNBI ~ XMMHUYECKUX  pEaKIMd,  pacTBOpP,  DJIEKTPOJUTHI,  HEIJICKTPOJIUTHI,
AJIEKTPOJIMTUYECKAs  JUCCOLIMALIMS,  OKHCIWTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOM peakIid, XUMHYECKOE€ pAaBHOBECHE); TEOPHMM M 3aKOHBI (Teopus
BJICKTPOJIUTUYECKONW AUCCOIMAIMU, TTIepruoandyeckuil 3akoH J[. . MenaeneeBa, 3aKoH
COXpaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHEHHUS M MPEBpAICHHUS HSHEPrUu IIpH
XUMUYECKUX  PEakKlusiX), 3aKOHOMEPHOCTH, CUMBOJUYECKHI  S3BIK  XHUMHH,
MUPOBO33PEHUYECKUE 3HAHMS, JIeKallue B OCHOBE IOHUMaHUs MPUYUHHOCTU U
CUCTEMHOCTH XHWMHUYECKUX SIBJICHUM, (PAKTOJIOTHUECKHUE CBEJICHHUS O CBOMCTBaX,
COCTaBe, MOJIYYCHUU M OE€30MaCHOM HCIIOIb30BAaHUU BAXKHEUIINX HEOPraHUYECKHUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIESITEIILHOCTH YEJIOBEKA;

c(hOPMUPOBAHHOCTh YMEHUW BBISABISTh XapaKTEpHbIC MPU3HAKKA TOHSITUM,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIME TOHSITHS TIPU
OTNMCAHUW HEOPTaHMYECKUX BEILIECTB U UX MPEBPaAICHUII;

c(hOpPMHUPOBAHHOCTh YMEHHUM HCIIOJIb30BaTh XHUMHYECKYIO CHMBOJIMKY IS
coctaBiieHuss  (GOpMyNn  BEmIECTB WU ypaBHEHUM  XHUMHUYECKHX  PCaKIIHH,
cucrematnieckytro HoMeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHHS OTIECIbHBIX
HEOPTaHMYECKUX BEIICCTB (YrapHbIM a3, YIJICKUCIIBIN ra3, aMMHaK, TaiéHas u3BecTh,
Heraii¢Hasi U3BeCThb, IUThEBAs COJa, IUPUT U APYTHE);

c(hOPMHUPOBAHHOCTh YMEHUM OMPEACNISITh BAJCHTHOCTh M CTENEHb OKHUCIICHUS
XUMUYECKHUX 3JIEMEHTOB B COCIMHEHUSX PA3JIMUYHOTO COCTaBa, BUJ XUMUUYECKOUN CBS3U
(KkoBaJICHTHasi, HWOHHAs, MeTaJUIMYeCcKas, BOJAOPOAHAs) B COCAMHEHUSX, THII
KPUCTALIMYECKON PEMIETKU KOHKPETHOTO BellecTBa (aTOMHasi, MOJEKYJsIpHas,
HMOHHAs, METa/UIMYeCcKas), XapakTep Cpellbl B BOJHBIX PACTBOPAX HEOPTraHUUYECKHUX
COCIMHECHUM;

c(hOpMHUPOBAHHOCTh YMEHHMI YCTaHABIMBATH MPUHAICKHOCTh HEOPTAaHUYECKUX
BEIIECTB IO MX COCTaBYy K OMpEASIEHHOMY KIIAcCy/Tpymnie COeIUHEHUN (IPOCThIe
BCIIIECTBA — METAJIBI M HEMETaJUIbl, OKCHIbI, OCHOBAHHS, KHUCJIOTBI, aM(pOTEpPHBIC
TUIPOKCHUIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICT TMEPUOIUIECKOTO 3akoHa /I.
N. MenpeneeBa u I€MOHCTPUPOBATH €0 CUCTEMATU3UPYIONTYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (PYHKIINU;



c(hOpMHUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHUE ATOMOB
XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuoamyeckoil CHCTEMBI XUMHUYECKUX
anemenToB JI. W. MeHnzaeneeBa, WCHONB3ys TMOHATHA «S-, P-, 0-3J€KTpOHHBIC
opOuTaNN», «IHEPreTUYECKUE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHUS
CBOWMCTB XMUMHYECKMX DJIEMEHTOB U HX COCOUHEHHM MO MEPUOJAM M TpyIIaM
[Tepunoanyeckoit cucremsl xuMuueckux dieMeHToB /. M. Menneneesa,;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepPU30BaTh (OMHUCHIBATh) OOIHNE XUMUUICCKUE
CBOMCTBA HEOPraHUYECKUX  BEHIECTB  PA3JIMYHBIX  KJIAcCOB, TMOJATBEPXKIATh
CYIIECTBOBAHUE TEHETUYECKOW CBSI3M MEXKJYy HEOPraHWYECKUMHU BEIIECTBAMHU C
MIOMOIIBI0 YPAaBHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUIA;

c(hOPMHUPOBAHHOCTh YMEHHS KJIACCH(PHUITMPOBATh XUMHUYECKHE PEAKIUU TI0
pa3IMYHBIM MpHU3HAKaM (YUCIYy M COCTaBy pEarupyrollydx BEIIECTB, TEILUIOBOMY
ahdexTy peakiuy, HU3MEHEHUIO CTENEHEH OKHUCICHUS JJIEMEHTOB, OOPAaTHMOCTU
peaKuu, y4acTUIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUM COCTABIIATH YPAaBHEHUS PEAKIMI Pa3TUYHBIX TUIIOB,
MOJIHBIE U COKpAaIIEHHBIE YPABHEHUSI PEaKIMii MOHHOTO OOMEHA, yUWThIBas YCJIOBUS,
IPU KOTOPBIX 3TH PEAKLIMH UAYT JO KOHUA;

chOPMHUPOBAHHOCTh ~ YMEHHH  MPOBOAWTH  pEAKIMH,  MOATBEPKIAIOIINE
KAUE€CTBEHHBIN COCTaB PA3JIMYHBIX HEOPTAHUYECKUX BEILIECTB, PACIIO3HABATH ONBITHBIM
MyTEM MOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

chOpMHUPOBAHHOCTh ~ YMEHHMM  pacKpblBaTh  CYIIHOCTb  OKHUCIIUTEIIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUNA TMOCPEACTBOM COCTABJICHHUS 3JIEKTPOHHOrO Oajianca
ATHUX PEAKIINM;

c(hOpPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOU
peakIuu OT pa3IUuyHbIX (PaKTOPOB; XapaKTEp CMEIICHHUS XMMUYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHeIHero Bo3aeicteus (npunuun Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTePU30BaTh XUMHUECKHUE MTPOIIECCHI, JICHKAIIIHE
B OCHOBE IIPOMBIIIJIEHHOTO TIOJYYEHHUS CEPHOM KHCIOThI, aMMHakKa, a TaKKe
c(OPMHUPOBAHHOCTh  MpEICTaBICHUA 00 OOmMMX HAyYHBIX MPUHIMIAX U
AKOJIOTHYECKUX MPOOJIeMaX XMMHUYECKOTO MIPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHHI TMPOBOJUTH BBIYUCICHHS C HCIIOJIb30BAHUEM
MOHATHUSI «MAccoBasi JIOJIsl BEIIECTBA B PAaCTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPHU
XUMUYECKUX PpEaKIMsIX, MacChl BellecTBa WM 00bEMa Ta30B MO HM3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WIM O00BEMY OJHOTO U3 YYACTBYIOIIUX B pPEaKIUU
BEILIECTB, TEIJIOBOro 3¢ @dexTa peakuuy Ha OCHOBE 3aKOHOB COXPAHEHUSI MacChl
BEILIECTB, MIPEBPAICHUS U COXPAHEHUS SHEPTHUU;

c(hOpPMHUPOBAHHOCTh YMEHUN COOJIIOAATh MpaBUiIa IMOJIb30BAHUS XUMHUYECKOU
nocyod u JiabopaTOpHBIM OOOPYJIOBaHHMEM, a TakXe IpaBUia oOpalieHus ¢
BEILIECTBAMU B COOTBETCTBMM C HWHCTPYKUMSIMU TIO BBITIOJTHEHUIO J1A00pATOPHBIX
XUMUYECKHUX OIBITOB;

chOPMHUPOBAHHOCTh YMEHHI IJITAHUPOBATh U  BBHINIOJHATH  XUMHUYECKUN
AKCHEPUMEHT (pa3lioKEHUE IMEepOoKCcHAa BOAOPOJAa B MPUCYTCTBUHM KaTalW3aTopa,
ONpeNIeJICHHE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBI0O YHUBEPCAIBHOTO WHJIIUKATOPA,
BJIUSTHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU PEAKITUH, PEAKIIMd HOHHOTO
oOMeHa, KaueCTBEHHBIE PEAKIMU Ha Ccyibdar-, KapOoHaT- W XJIOPUI-aHHOHBI, Ha
KaTMOH aMMOHMS, pElIeHHE JKCIEPUMEHTAIbHBIX 3aJady Mo TeMaMm «MeTtamiby |



«HemeTannel») B COOTBETCTBUU C MTpaBUIaMU TEXHUKU O€30MaCHOCTH MpU 00pallleHun
C BelleCTBAMH U J1abOpaTOpHBIM O00OPYJOBAaHUEM, MPEACTABIATh PE3YJIbTAThHI
XUMHUYECKOTO IKCIIEPUMEHTa B (hOpME 3aITUCH YPAaBHEHUI COOTBETCTBYIOIIUX PeaKUn
U GOpMYIMPOBATH BHIBOJBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh ~YMEHHMM  KPUTHUYECKH  aHAJIM3UPOBATH  XUMHYECKYIO
uH(boOpMaIMIO, TIOJly4aeMyl0 M3 pPa3HbIX HCTOYHHKOB (CpeICcTBa MacCOBOM
KOMMYHUKaIu, UTHTepHET U JpyTux);

c(hOpMHPOBAHHOCTH YMEHUM co0r01aTh MpaBuiia AKOJIOTUYECKHU
11eJ1eCO00pPa3HOro MOBEACHUS B OBITY U TPYJOBOU AEATEIHLHOCTH B IENSIX COXPAaHEHUS
CBOETO0 3J0pPOBbsI W OKPYKAIOWIEW IPUPOJHOU CpEAbl, OCO3HABATH OIACHOCTH
BO3/JICMCTBHSI HA >KUBBIC OPraHU3MBl ONPENEIEHHBIX BEIIECTB, IOHMMAs CMBICI
nokazarens [1/IK, mosicHsaTs Ha mpuMepax crocoObl YMEHBIIECHUS U MPEIOTBPALLICHUS
UX BPEIHOTO BO3JACUCTBHS HA OPTaHNU3M YEJIOBEKA,

g O0y4arouMxcs € OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaxX IIO3HAHHUS BEIECTB MU
XUMUYECKUX SIBJICHUN;

JUIS CJETIBIX U CJIA0OBUIALIMX OOYYaOIIUXCsl: YMEHUE HUCIIOJIb30BATh Pelibe(HO-
TOYEUHYIO cucTeMy o0o3HaueHut JI. bpaiins st 3anucu XumMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

Ne | HaumeHoBaHuUe pa3aesioB KoaunuecTBO 4acoB “
n/n H TCM NporpamMmbl Bcero || Konrpoubnbie |IIpakruueckue DJIeKTPOHHbIE
padoThI padoThI oOpa3oBaTe/ibHbIE
pecypchl

1.1 |IIpeamer opraHHUYECKOM 3 0 0 https://oblakoz.ru/consp
xuMuH. Teopust CTpOeHHS ect/491715/Predmet-
OpPTaHWYECKUX COCAMHCHUN organicheskoj-himii
A. M. bytneposa

Wroro mo pazneny 3 |

2.1 |lIpenenbHbIC YTIEBOIOPOIBI 2 0 0 https://resh.edu.ru/subje
— aJIKaHBbI ct/lesson/6151/conspect

/

2.2 |HempenenbHble 6 0 1 https://infourok.ru/prez
YIJIEBOAOPOIBI: aJIKEHBI, entaciya-nepredelnye-
aJKaAUEHbI, AIKUHBI uglevodorody-alkeny-

4999490.html

2.3 ||Apomaruueckue 2 0 0 https://www.yaklass.ru/
YTIIE€BOAOPOIBI p/himija/10-

klass/aromaticheskie-
uglevodorody-
6850158/areny-benzol-
i-eqo-gomologi-
6912879/re-bab6d8425-
2c30-46d2-8de9-
8a8f0ch73387

2.4 |[TIpupoHbIC UCTOUYHHKH 3 1 0 https://www.yaklass.ru/
YIJIEBOIOPOAOB U UX p/himija/10-
nepepaboTka klass/prirodnye-

istochniki-
uglevodorodov-i-ikh-
pererabotka-
102302/uglevodorody-
v-prirode-6917422/re-
e157e2d4-3feb-44ea-
b764-dlaa2fcl4afe
Hroro no paszneny 13
3.1 ||Cnuptel. @enon 3 0 0 https://foxford.ru/wiki/
himiya/aromaticheskie-
spirty-i-fenoly

3.2 ||Anpnerumanl. KapooHOBBIC 7 0 1 https://www.yaklass.ru/
KUCcToThl. ClioKHBIE YPUPBI p/himija/10-

klass/aldegidy-
karbonovye-Kisloty-
slozhnye-efiry-i-zhiry-
6780279/aldeqidy-
formaldegid-i-

atcetaldegid-
khimicheskoe-stroenie-
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000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHON cpejie

1.2

Bnanenue CHUCTEMOM XAMUYECKUX 3HaHHUI, KOTOpast BKJIFOYAET:
OCHOBOIOJIATAIONINE TOHATHS (MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPUIATEINb-
HOCTb, CTCTICHh OKHCJICHHS, XAMUYECKasl CBsI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBII
00BEM, YIIIEpOJHBINA CKeNeT, (YHKIHOHANbHAs TpyIIa, pagukal, H30Mepus,
HU30MEPBI, TOMOJIOTHYECKHUI PsiJl, TOMOJIOTH, YTJIEBOAOPOIbI, KHCIOPOJI- U a30TCO-
JeprKaliue COeAUMHEeHHsI, OMOJIOTMYECKH aKTHBHBIE BelECTBa (YIJIEBOJBI, KUPBHI,
Oenku), MOHOMEp, TMOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE
COCIMHEHUS); TEOPUU U 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOCHHUS OPraHMYECKUX
Bemects A.M. byrtnepoBa), 3aKOHOMEPHOCTH, CHUMBOJHYECKUM SI3bIK XUMHHU,
dakTonornueckue CBEIACHHS O CBOMCTBaX, COCTaBe, MOJYYCHHMH U O€30IMacHOM
UCIOJIb30BaHNHU BKHEHIIMX HEOPraHMYEeCKHX U OPraHUYECKHX BEIIECTB B OBITY U
MPAKTUYECKON JCSITEILHOCTH YEJIOBEKA

13

CdopMUpOBaHHOCTh YMEHMH BBIABIATH XapaKTE€pHbIE NPU3HAKU TOHATHUH,
YCTaHABJIMBATh UX B3aUMOCBA3b, MCIIOJIB30BaTh COOTBETCTBYIOIIME IMOHITHS IIPU
ONMCAHUU COCTABA, CTPOCHUS U NPEBPAILECHUN OPraHUYECKUX COCAMHEHUN
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c(OPMHPOBAHHOCTh YMEHMH HCIHOJB30BaTh XUMHMUYECKYIO CHMBOJIUKY IS
COCTaBJICHUS] MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEpHYTOM, COKpaIEHHON)
dopMyn OpraHMYeCKMX BELIECTB M YPaBHEHUH XUMHMUYECKUX pEakLui,
W3TOTaBIMBATh MOJEIN MOJIEKYJ OPTaHMYECKUX BELIECTB JUIS MJUIFOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHUS

1.5

CdopMupoBaHHOCTh yMEHUH YyCTaHABIMBAaTh MPUHAIJICKHOCTh H3YYEHHBIX
OpPraHMYECKHUX BEILIECTB IO MX COCTaBY M CTPOEHHUIO K OINPEACIEHHOMY KJaccy
(rpynne)  coeauHEeHMH  (YIVIEBOJAOPOIbBI,  KHUCIOPOA U a30TCOJEpIKallue
COEJMHEHUS, BBICOKOMOJIEKYIISIpPHBIE COEIMHEHMs), JaBaTb UM Ha3BaHUA [0
cucremaruyeckoit Homenkiarype (IUPAC)

1.5

ChopMHpPOBAaHHOCT, YMEHHsI  ONPEAENATh BUIbI XUMHUYECKOH CBSI3M B
OpPraHWYECKUX COETMHEHMSIX (OJMHAPHBIE U KPaTHbBIE)

1.6

CopMUpOBaHHOCTh yYMEHUS MPHUMEHSTH: TMOJIOKEHUS TEOpPUU CTPOCHHS
opranndeckux BemecTB A.M. bytiepoBa a1st 00BsICHEHUS! 3aBUCUMOCTH CBOWCTB
BEIECTB OT MX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHSI MacChl BEIIECTB

yFJICBO,Z[OpOI[BI. KI/IC.HOpOI[CO,Z[Cp)KaH_IHe U a30TCOACPIKAIINUEC OPraHUYCCKHUE CO-
CANHCHUA. BI)ICOKOMOJ'IGKYJ'IHPHBIG COCIUHECHU A

2.1

CdopMupoBaHHOCTh YMEHHI NPUBOAUTH TPUBUAIbHBIE HA3BaHUS OTAEIbHBIX
OpPraHMYeCKHX BEUIECTB (ITWJIEH, MPOMUJICH, aleTHJIeH, ATUJICHIJIMKOIb,
[IIMLEpHUH, PeHo, popManbIerul, aueTalbIeru/l, MypaBbUHas KUCJIOTa, YKCYCHast
KHCJIOTa, OJICMHOBas KHUCJIOTA, CTEapuHOBas KUCJIOTa, TJI0OK03a, (PYKTO3a,
KpaxmaJl, [eJUTF0JI03a, TIIUIIH)




Kon
MpOBEPSIEMOT0
pe3yJbTara

2.2

IIpoBepsiembie npeaMeTHbIE pe3yJibTaThl OCBOEHMUA OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus

ChopMUPOBaHHOCTh YMEHHUI XapaKTepHU30BaTh COCTAB, CTPOCHHUE, (QU3HUCCKUEC H
XUMHNYCCKHUC CBOﬁCTBa THUITNYHBIX HpeI[CTaBI/ITCJICfl paSHI/I‘-IHBIX KJIaCCOB
OpPraHMYECKHUX BEIICCTB (METaH, 3TaH, ATHJICH, MPOIMMICH, alleTHICH, OyTaJIHCH-
1,3, meTmnOyramuen-1,3, OeH301, METaHOJ, 3TAHOJ, 3TUJICHIIHNKOIb, TIIHIICPUH,
deHos, aneTaNbJIeru, MypaBbHHAs W YKCYCHas KHCIOTBI, TJIIOKO3a, Kpaxma,
IEJUTI0N03a, AMUHOYKCYCHAs KUCIIOTA)

2.3

CdopMHUpPOBAaHHOCTh YMEHHUS WIUTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIY
TUMUYHBIMU TIPEACTABUTEISIMU  PA3IUYHBIX KJIACCOB OPraHUYECKHX BEIIECTB
YPaBHEHUSMU COOTBETCTBYIOIIUX XHMHYECKHX pEaKUUd C UCIHOJIb30BaHUEM

CTPYKTYPHBIX (hOpMYIT

2.4

CdopMUpOBaHHOCTE YMEHHUS XapaKTePU30BaTh HMCTOYHHKHU YIJIEBOJOPOIHOTO
CBIpbs (HE(Th, IPUPOAHBIN Ta3, yroiib), ClOcOObl UX MEpPepadOTKU U MPAKTHIECKOE
PUMEHEHHE TPOAYKTOB NIepepaboTKH

XUMHS U KU3Hb. PacyéThl

3.1

CdopMupoBaHHOCTh YMEHUH BJIAJIETh CUCTEMON 3HAHWK 00 OCHOBHBIX METOJax
HAay4YHOI'O T[O3HAHUS, HCIOJb3YEMBIX B XUMHUHU IIPU H3YYEHUU BEILIECTB U
XUMUYECKUX SIBJICHUH (HaOII0/IeHre, U3MEPEHUE, SKCIIEPUMEHT, MOICIIUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHbIE XUMHUYECKUE 3HAHUS JUIsl NPUHATUS PEIICHUWA B
KOHKPETHBIX JKMU3HEHHBIX CHUTyalUsX, CBS3aHHBIX C BEIIECTBAMHU U HUX
IIPUMEHEHUEM

3.2

CdopMupoBaHHOCTL YMEHHI COONMIOAaTh TpaBUiia TOJIH30BAHUS XHMUYECKOU
MOCy/I0M M J1a0OpaTOpHBIM OOOpYAOBaHUEM, a TaKXKe IpaBuia OOpalieHus ¢
BCIICCTBAMH B COOTBCTCTBUU C HMHCTPYKIHUAMH I10 BBIIIOJIHCHHUIO J'Ia60paTOpHI)IX
XHUMHUYECKHX OIBITOB

3.3

ChopMupoBaHHOCT ~YMEHHMH  IUIAHUPOBaTb W BBIMOJHATH  XUMHUYECKUH
AKCIEPUMEHT (IIPEBpAIICHHS] OPraHNYECKUX BEILECTB MPU HArpEeBaHUU, TIOTyUCHHE
OTWJIEHA W M3YYEHUE €ro CBOWCTB, KAYECTBEHHBIE PEAKIUN OPraHUYECKUX
BEUIECTB, JCHATypalus OEJIKOB IpH HarpeBaHWH, LIBETHbIE pEaklUUu OEIKOB) B
COOTBETCTBUM C IpaBUJIAMM TEXHUKHU OE30MAaCHOCTH IMpH OOpallleHHH C Belle-
CTBaMU U  JIabopaTOpHBIM  OOOpYyIOBaHUEM; MPEACTABIATH  PE3YIbTAaThl
XMMHUYECKOTO JKCHEpUMEHTa B (popMe 3amuch yYpaBHEHUI COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpPOBAThH BBIBOJIbI HA OCHOBE ITHX PE3YIbTaTOB

3.4

ChopMupoBaHHOCT ~ yMEHUIl  MPOBOAUTH  BBIYUCIEHUS IO XMMHYECKUM
YpaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM IMPOIYKTa
peakIMKU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HCXOAHBIX
BEIIECTB UJIU MPOAYKTOB PEAKIIUN)

3.5

ChopMupoBaHHOCT ~ YMEHMH  KPUTHYECKHM  AHAJIU3UPOBATh  XUMHUYECKYIO
uH(pOpMaLIMIO, TOJIyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM
uHpopManuu, cetb IHTepHeT U Apyrue)

3.6

CdopmupoBanHOCTh YMEHUU coboaTh IIpaBuJIa 9KOJIOTHUECKU
1eJ1ecO000pa3HOro MOBEAEHUS B OBITY M TPYAOBON NEATEIbHOCTH B LENSIX COXpa-
HEHUS CBOErO 3/I0pOBbS UM OKpPYKaWIIEH NPUPOJHON Cpeabl, OCO3HABaTh
OMACHOCTbh BO3JIEUCTBUS Ha JKUBbIE OPraHU3Mbl OMNPEICNIEHHBIX OPraHUYECKUX
BEIIEeCTB, NOHMMas cmbicn mnokazarens [IJIK  (mpenenbHO — gomycTHUMOM
KOHIEHTpAllMu), TMOSCHATh Ha MpUMepax CrocoObl YMEHbBIIEHUS U Tpen-
OTBpALIECHMSI UX BPEIHOTO BO3/ICHCTBUS HA OPTaHNU3M UEJIOBEKa




11 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus

TeopeTnyeckne OCHOBbI XUMUHU

11

Bnanenune CUCTEMOM XUMHYECKHUX 3HAHUH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATraloIMe MOHITHS (XUMUYECKHUI DJIEMEHT, aTOM, JJIEKTPOHHAs 000104~
Ka aToMma, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYJIa, BaJICHTHOCTb,
AJEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCJICHUS, XUMHYECKas CBsA3b, MOJIb,
MOJISIpHAs Macca, MOJIAPHBIE 00BEM, KpUCTAUIMYECKas peleETKa, THIbI
XUMUYECKHX  peaKIuil (OKHMCIIUTENBHO-BOCCTAHOBUTEIILHBIE, 9K30- U
SH/IOTEPMHUYECKUE, pEaKlUM MOHHOIO OOMEHa), pacTBOp, 3JIEKTPOJIMTHI,
HEJIEKTPOJINUTBHI, dJIEKTPOIIMTHYECKAS AUCCOLMALNSL, OKUCIUTEIb, BOCCTAHOBUTEND,
CKOPOCTh XMMHYECKON pPEaKLUU, XUMHUYECKOE pPaBHOBECHE); TEOPUH M 3aKOHBI
(Teopus JIEKTPOJIUTUYECKON JCCOLMALNY, IIepnonnueckuit 3aKOH
JI.. MenneneeBa, 3aKOH COXpaHEHUsI MaccChbl), 3aKOHOMEPHOCTH, CUMBOJINYECKUIA
A3BIK XUMHUH, (DAKTOJIOTHMUECKHE CBEJIEHUS O CBOICTBaX, COCTaBe, MOJYyYECHUH U
0€30I1aCHOM HCIOJIb30BAHUN BAXKHEHMIIMX HEOPraHMYECKHUX BELIECTB B OBITY U
IIPAaKTUYECKON NEeATEIbHOCTH YEI0BEKa

1.2

ChopMupoBaHHOCTH YMEHHUI BBISABISTH XapaKTEpHBIC NMPHU3HAKH W B3aMMOCBS3b
W3YYEHHBIX IIOHATHH, NPUMEHATh COOTBETCTBYIOIIME IOHATHS IPHU ONUCAHUU
CTPOCHHsI U CBOMCTB HEOPTraHWYECKHX BEUIECTB M MX IIPEBPALLCHUI; BBIABIATH
B3aUMOCBS3b XUMHUYECKUX 3HaHUI
C NOHATUSAMU U NPEACTABICHUAMU APYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

BnajeHue OCHOBHBIMH METOAAMHM HAyYHOTO IMO3HAHUS BEIIECTB MU XMUMHUYECKUX
SBJICHHH (HAaOJII0/IeHNe, U3MEPEHUE, YKCIIEPUMEHT, MOJICIIUPOBAHNUE)
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ChopMupoBaHHOCTh YMEHUH OIPENENATh BaJEHTHOCTh M CTENEHb OKUCICHUS
XUMUYECKHUX JJIEMEHTOB B COCJUHEHUAX PA3JIUYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBsI3U (KOBaJICHTHAsl, HOHHAs!, METAIJIMUECKasi, BOJOPO/IHAs) B COCTUHEHUSAX, TUI
KPUCTAIIIMYECKON PEIETKH KOHKPETHOIO BelIecTBa (aTOMHAas, MOJEKYJIsIpHasd,
VOHHAs!, METAJITMYECKasi)

1.5

CdopMupoBaHHOCTh YMEHUN ONPEIENATh XapaKTep CpPeabl B BOJHBIX PacTBOpPax
HEOPraHUYECKUX COCAMHEHUIN

1.6

CdopMupoBaHHOCTL YMEHHS KIACCU(PUIMPOBATh XHUMHUYECKHE PEaKIUU IO
Pa3IUYHBIM TNpU3HAKaM (YHCIY M COCTAaBY pEarupyroliuX BEIIECTB, TEIJIOBOMY
s dekTy peakiuu, U3MEHEHHIO CTENEHEHl OKUCICHUS JJIEMEHTOB, OOpPaTHUMOCTH
peaKInu, y4aCTHIO KaTaJIu3aTopa)

1.7

CdopMUpOBaHHOCTH YMEHHI COCTABIISITh YPaBHEHUS PEAKIIMA Pa3TUYHBIX THUIIOB,
MOJIHBIE W COKpalIEHHBIC YpPAaBHEHHS pEaKIUii HWOHHOTO OOMEHa, YYHTHIBAs
YCJIOBUS, IPU KOTOPBIX 3TH PEAKIIMU UAYT 10 KOHIIA

1.8

CdopMupoBaHHOCTb ~ YMEHUH  NPOBOAUTH  pEaKLUH,  MOATBEPKIAOLINE
KAueCTBEHHBIM COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BELIECTB, pPAaCIlO3HaBaTh
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOUIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB

1.9

CdopmupoBaHHOCTH YMEHHI pacKpbIBaTh CYLIHOCTh OKHUCIIUTENIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUH MOCPEJACTBOM COCTABJICHHS SJEKTPOHHOTO OanaHca
ATUX PEaKIU

1.10

ChopMHUpPOBAaHHOCT, YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHUMHYECKOM
PEaKIUu OT PA3NUYHBIX PAKTOPOB

1.11

ChopMHUPOBAHHOCTh YMEHHMH OOBSICHATH XapakTep CMENIEHUS XHMHYECKOTO




Kon
MpOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 0opa3oBaHus

paBHOBECHS B 3aBUCHUMOCTH OT BHelHero Bo3jaeicteus (npunuun Jle [larense)

O6H_[aﬂ 1 HCOPraHWYCCKasd XUMU

2.1

CdopmupoBaHHOCTh YMEHHIl packpbiBaTh cMbIca [lepuoguueckoro 3akoHa
J.. MenpneneeBa ¥ JEMOHCTPUPOBATH €r0  CHUCTEMATH3UPYIOIIYI0, 00b-
SCHUTEJIBHYIO U IPOTHOCTHYECKYIO (DYHKIIUU

2.2

CdopMUpoOBaHHOCTE YMEHUH XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHYECKUX 3JeMeHTOB 1—4 mepuonoB Ilepuoanyueckoil CUCTEMbl XMMHUYECKUX
anemeHToB JI.J. MenzeneeBa, UCIONB3YyS MOHATHS  «S-, P-, d-3JEKTPOHHBIC
opOuTaIN», «IHEPreTUYECKUE YPOBHH», OOBSCHATH 3aKOHOMEPHOCTH H3MEHCHMSI
CBOMCTB XHMMMUYECKHX 3JIEMEHTOB M HMX COCAMHEHUN MO MEpHOJiaM M TpyImram
Ilepuoanueckoii cucteMbl XuMudeckux seMeHToB J[.M. Menaeneesa

2.3

ChopMupoBaHHOCTh YMEHHUI XapaKTepU30BaTh (OMHCHIBATH) OOLIME XUMHUECKUE
CBOWMCTBA HEOPraHWYECKHX BEIIECTB pPAa3JIMYHbIX KJIACCOB, MOJATBEPXKIATh
CYLIECTBOBAaHHE TIE€HETUYECKOM CBA3M MEX]y HEOPraHWYECKUMHU BELIECTBAMU
C MIOMOUIBbIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMHUYECKUX PEaKLIUi

2.4

ChopMupoBaHHOCTh YMEHHUI ycTaHAaBIMBATh HMPUHAMJICKHOCTh HEOPIaHUYECKHUX
BELIECTB 10 UX COCTABY K ONPE/IEIEHHOMY KJlacCy (TpymIie) coelMHEHUH (IIpocThie
BEIIIECTBA — METAJUIbI U HEMETAJUIbl, OKCH/Ibl, OCHOBaHMS, KUCIOTHI, aM(pOTEpHbIE
TUAPOKCHJIBI, COJIN)

2.5

ChopMupoBaHHOCTb YMEHUH HCIIOJIb30BaTh XUMHMUYECKYIO CHUMBOJMKY JJIs
cocTaBiieHUS (OpPMYJ BEHIECTB W  YPaBHEHHWH XWUMHYECKUX  PEAKIIHH,
cucremarnyeckyto HoMeHknatypy (IUPAC) u TpuBHaiabHble Ha3BaHUS OTEJIBHBIX
HEOpPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKHCIbBIM ra3, amMmHak, raméHas
W3BECTb, HETAIEHAs] U3BECTh, INTHEBAS COJIA, TUPUT U IPYTHE)

2.6

CdopMupoBaHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE
CBOICTBA HEOPraHMYECKUX BEIIECTB Ppa3JIMYHBIX KJIACCOB, IMOATBEPKIATh
CYILIIECTBOBaHHE TE€HETHMUYECKON CBSI3M MEXAY HEOPraHMYECKHMHU BELIECTBAMH C
IIOMOUIbIO YPAaBHEHUI COOTBETCTBYIOIUX XUMHUYECKUX PEAKIINN

2.7

CdopmMupoBaHHOCTh  YMEHUH IUIAHUPOBATb M BBINOJHATH  XUMUYECKUUN
HKCHEPUMEHT (pa3joXKeHHe MEepOKCHa BOJOpPOJa B MPUCYTCTBUM KaTaau3aTopa,
ONpENICIEHuEe Cpellbl PACTBOPOB BEHIECTB C IOMOIIBIO  YHHBEPCAIBHOIO
UH/IMKATOpa, BIUSHUE PA3IMUYHBIX (AaKTOPOB HA CKOPOCTh XMMHMUYECKOW pEaKIuu,
peakuMy MOHHOTO OOMEHa, KauyeCTBEHHbIE pEaKIMM Ha cyib(aT-, KapOoHAT- U
XJIOPUJI-aHUOHBI, Ha KaTHOH aMMOHHs, PEIIEHUE DKCIEPUMEHTAJIbHBIX 337ad IO
temaM «Metamasl» u «Hemerannel») B COOTBETCTBUM C NpaBUJIaMU TEXHUKU
0€30MaCHOCTH MpU OOPAIIEHUHU C BEIECTBAMHU M J1a0OpaTOpHBIM 000pYyI0BaHUEM;
NPEJCTaBISATh PE3yJabTaThl XHUMHUYECKOrOo OJKCIepUMeHTa B (¢opMe 3amucu
YpaBHEHHMI COOTBETCTBYIOLIMX peakiuii U (HOpMyIHpOBaTh BBIBOJBI HAa OCHOBE
STUX PE3YJIbTAaTOB

2.8

ChopMHpPOBAaHHOCT, YMEHUW COONIOAATh TPaBWJIA TIOIB30BAHUS XUMHUYECKOM
nocyiod W IabopaTopHbIM O0OpyJOBaHHMEM, a TakKe MpaBHIa OOpaIEHUs C
BEII[ECTBAMH B COOTBETCTBUU C WHCTPYKIMSMH IO BBITOJTHEHHUIO JaOOPATOPHBIX
XUMUYECKHUX ONBITOB

2.9

CdhopMHUpPOBaHHOCTH YMEHUHN XapaKTEPHU30BATh XUMUYECKUE MPOIIECCHI, JICKAITHE
B OCHOBE IMPOMBILIUICHHOTO TOJYY€HHUs] CEpPHOM KHUCIOTHI, aMMHaKa, a TakKxKe
c(hOpMUPOBAHHOCTh TPEACTABJICHUN 00 OOIMWX HAYYHBIX MPUHIMIIAX H DIKO-
JIOTUYECKHUX MpoOJieMax XUMHUYECKOTO MMPOU3BOJICTBA

XUMHS U KU3Hb. PacuyéTel




Kon
MpOBEPSIEMOT0
pe3yJbTara

3.1

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 0opa3oBaHus

CdopmMupoBaHHOCTH MPEJICTABICHUI 0 XUMHYECKOU COCTaBJISIOLLIEH
€CTEeCTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUU SIBJICHUM MPUPOJIBL,
B (QOpPMHUPOBAHUU MBIIUICHUSI M KYJIbTYphl JIMYHOCTH, €€ (QYHKIMOHAILHOM
rPaMOTHOCTH, HEOOXOAUMOM IS PEIICHUs MPAKTUYECKUX 3a/1a4d U IKOJIOTUYECKU
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpesie

3.2

ChopMHPOBAaHHOCTE ~ YMEHHH  KPUTHYECKH  AHAIM3HPOBATh  XHUMUYECKYIO
UHPOPMALIMIO, TIOIY4aeMyl0 W3 pa3HbIX HCTOYHHMKOB (CpeicTBa MacCOBOM
KOMMYHUKAIMHU, ceTh VIHTEepHET 1 npyrue)

3.3

CdopmupoBaHHOCTD YMEHHUH co0roaTh rpaBuUIIa 9KOJIOTMYECKU
11e51eco00pa3HOro MoBeNeHUs] B OBITY W TPYIOBOH AEATENBHOCTH B IENAX CO-
XPaHEHUsl CBOETO 3JI0POBbsI U OKPYXKAIOIIeH MPUPOJTHON Cpeibl

3.4

Oco3HaBaTh ONACHOCTb BO3JEWUCTBUS Ha JKUBBIE OPIraHU3MBI OIpPENEIEHHBIX
BeIleCTB, NoHMMas cMbica nokaszarens I1JIK, moscHsaTe Ha mpumepax crnocoObl
YMEHBLIEHUS W MPEAOTBPALIEHUS HX BPEAHOIO BO3ACUCTBUS Ha OpPraHU3M
YeJIOBEKa

3.5

CdopMUpOBaHHOCTH YMEHHH MPOBOIUTH BHIYUCIICHHSI C HCIIOJIb30BAHUEM MTOHSITHS
«MaccoBasi JI0Ji1 BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOLICHUH Ta30B IpHU
XUMUYECKUX PEaKlMsIX, MAcChl BEIIECTBA WIM O0BbEMA Ta30B MO HM3BECTHOMY
KOJIMUECTBY BEIIECTBAa, MAcCe WM OO0BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIUU
BEIIIECTB, TEIUIOBOTO 3((deKra peaknuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl
BEIIECTB, NPEBPAILCHHS U COXPAaHEHUS! YHEPTUn

MMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COAEPKAHUSA
1 TeopeTnyeckue OCHOBBI OPraHMYECKONM XUMHUU

Hpe]lMeT OpFaHI/I‘IGCKOI\/’I XHUMHUU: €€ BO3HHUKHOBCHHUEC, Pa3BUTHUEC U 3HAYCHUC B IOTYUYCHHUN
11 HOBBIX BEILIECTB U MaTepuanoB. Teopusi CTpOEHUsI OPraHUYECKUX coequHEeHn A. M.
bytnepoBa, €€ OCHOBHBIE MOJIOKEHHUS

CtpyktypHbIe GOPMYIIBI OpraHudYecKuX BeulecTB. [ 'oMonorus, nsoMmepus. XuMudeckas
1.2 CBSI3b B OPTaHUUYECKHUX COCTMHEHUSIX — OJMHApHBIC U KpaTHBIE cBs3u. [IpeacTasienue o
KJIacCU(UKAIIUN OPTaHUYECKUX BEIIECTB

1.3

Homenknarypa opraHMueckux COeJMHEHUH (CucTeMaTudeckas) U TpUBHaJIbHbIE
HAa3BaHMsI BAKHEHIINX IPEICTABUTENEH KIACCOB OPraHUUECKUX BEIIECTB

2 VYrieBonoposl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKH psia. MeTaH u 3TaH — mpocTeifiune
2.1 IPEeJICTaBUTENN alIKaHOB: (PU3MUECKUE U XUMUYECKHE CBOMCTBA (pEaKLIMH 3aMELIeHUs U
TOpEeHUs ), HaX0XACHUE B IPUPOJIe, TOTyYeHHE U TPUMEHEHNE

29 AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHM psiAl. DTUIIEH U MIPOIUJIEH — IpocTeiine
NPEJCTaBUTENIN AIKEHOB: (pU3MUYecKre U XUMUYECKHE CBOMCTBA (PEeaKIui THAPUPOBAHHUS,
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raJIorTeHUPOBAHUS, THIPATAlIUY, OKMCIICHUS U MOJIMMEPHU3aLliN ), TOJIy4eHUE U
MIPUMEHEHUE

2.3

Ankanuensl: OyragueH-1,3 u MetunOyraaueH-1,3: cTpoeHue, BAXKHEHIIINEG XUMUYECKHE
cBoMcTBa (peakuus nmoaumepusanun). [lonydeHne CHHTETHYECKOTO KaydyKa U pe3UHbI

2.4

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, TOMOJIOTUYECKHUNA Psill. ALIETHIICH — IIPO-
CTEHIINH PEeICTaBUTENb AJIKMHOB: COCTAB, CTPOCHUE, (PU3HUECKUE U XUMUYECKUE
CBOICTBa (peaKku T'UAPUPOBAHNUS, TAIOTEHUPOBAHNUS, THPATALUU, TOPEHNS), 110~
Jy4EHUE U IPUMEHEHUE

2.5

Apensl. benzon: coctas, cTpoeHne, GU3NUECKUE U XUMUYECKHE CBOWCTBA (peaKknu
rajJJoreHUpOBAHUS U HUTPOBAHMUSA), [10JIydeHHE U pUMeHeHue. Toayos: cocTas, CTpo-
eHue, GU3NIEeCKue 1 XUMUYECKHE CBOMCTBA (PEaKIK raIoreHUPOBAHUS M HUTPOBAHMUS ),
IIOJIy4Y€HUE U IpUMEHEHNE. TOKCUYHOCTD apeHoB. [ eHeTnyeckas CBA3b MEKIY
YTJIEBOJAOPOAAMH, IPUHAIEKAIIUMY K PA3JIMYHBIM KJIaCCaM

2.6

[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB. [IpupoiHbIii ra3 U NOMyTHEIE HEPTSHbIE ra3bl.
Hedts 1 e€ npoucxoxaenne. CriocoObl nmepepaboTKu He(YTH: IEPETOHKA, KPEKHHT
(TepMHUYECKH, KaTaTUTHYECKUiT), mupoau3. [IpoayKkTsl nepepaboTku HEPTH, UX
IPUMEHEHNE B IPOMBIIUIEHHOCTH U B ObITY. KaMeHHBIH yroib U MpOayKThl €ro
nepepaboTKu

Kncnoponconepmamne OpPraHu4CCKuUC COCANHCHHA

3.1

[TpenenpHBIC OTHOATOMHBIC CHUPTHI. METaHOM M 3TAHOJ: CTPOCHHE, (PU3HUECKUE

Y XUMUYECKUE CBOMCTBA (peaklny ¢ aKTUBHBIMH METajlllaMu, rajJoreHOBOJOPOIaMH,
ropeHue), npuMeHeHue. BogopoiHbIe CBS3M MEXTy MOJIEKYJIaMU CITIUPTOB. JlelicTBre
METaHOJIa U 3TAHOJIa HA OPraHU3M YesloBeKa. MHOroaTOMHbIE CIUPThL. DTHIICHTIINKOJb U
TJIMIEPUH: CTPOSHUE, GPU3NUECKUE U XUMUUYECKHE CBOMCTBA (B3aUMO/ICHCTBHE CO
HIETIOYHBIMH METaJJIaMH, KAYeCTBEHHAsl PeaKIisi Ha MHOTOATOMHEBIE criupThl). [leiicTBue
Ha OpraHu3Mm 4esioBeka. [[puMeHnenne rnmuuepruHa u STUICHJIUKOIS

3.2

®DeHoII: CTPOCHNE MOJIEKYIIBI, (PU3NYECKHE U XUMHUECKUE CBOICTBA. TOKCUYHOCTH
¢denona. [Ipumenenue penona

3.3

AJ'II)I[GFI/II[BI 1 KCTOHBI. d)opMaan[emz[, alcCTaJIbACTU/: CTPOCHUC, (1)I/I3I/I‘IGCKI/IG u XH-
MHYECKHE CBOMCTBA (peaKLII/II/I OKHCJICHHUA U BOCCTAHOBJICHHUA, KAUCCTBCHHBIC peaKI_[I/II/I),
MOJIYYCHHEC U ITPUMCHCHUC

3.4

OnHOOCHOBHBIE MIpeeNIbHbIE KApOOHOBBIE KUCIOThI. MypaBbHHAs M YKCYCHAs! KUCIIOTHI:
cTpoeHue, pusnueckre 1 XMMUYECKHe CBOMCTBA (CBOMCTBa, 00LIHMe IS Kilacca KUCIIOT,
peakuus dTepuHKaImn), moJydyeHue u npumMmenenne. CreapuHoBas U OJICMHOBAs
KHCJIOTBI KaK IPCACTaBUTCIIN BBICIINX Kap60HOBBIX KHCI0T. MBIIa KaK COJIM BBICIITNX
KapOOHOBBIX KHCIIOT, MX MOIOIIEEe AeHCTBUE

3.5

CrnoxHnble 3(hUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CI0XKHBIX 3(pUpOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. buosorndeckas posb KUPOB

3.6

VYrneBoasl: cocTas, KIacCUpUKaIUs yrIeBO0B (MOHO-, IU- U TOJHCcaxapusl). [ Troko3a
— MIPOCTEUIINH MOHOCAXapHU: OCOOCHHOCTH CTPOSHUS MOJICKYJIbI, PU3NUECKHE U
XUMHUYECKHE CBOMCTBa (B3auMo/ieiicTBue ¢ ruapokcuaom menu(Il), okucnenue
aMMHa4YHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHHE, OpOKEHUE TIIFOKO3bI),
HAX0XJICHHUE B IPUPOJIe, MPUMEHEHHe, Ononorudeckas ponb. @orocunres. Opykro3a
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KaK M30Mep TIII0K03bl. Kpaxman v nemoso3a Kak npupoiHbie nonumepsl. CTpoeHue
Kpaxmajia 1 LeJuIr0s103bl. PU3nyecKue 1 XMMUYECKHE CBOMCTBA KpaxMasa (IrMIpoJins,
KauyeCTBEHHAs peakius C UOJIOM)

A30Tcoz[ep>1<amne OpTraHU4Y€CKUEC COCANHEHUA

4.1

AMUHOKHUCIOTHI KaK aM(pOTEepHbIC OpraHUYECKUe CoequHEeHMs. DU3HUECKUe U XH-
MHYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha IpUMeEpe MIHIMHA). brosornueckoe 3HaUeHHE
aMUHOKHUCHOT. IlenTumel

4.2

benku kak npupoHbie BBICOKOMOJIEKYIISIpHbIe coenHenus. [lepBuunas, BTopuuHas u
TpEeTHYHAs CTPYKTypa 0enKoB. XUMHUECKHUE CBOMCTBA OCIIKOB: TUAPOIIN3, ICHATYPAIIHS,
KauyeCTBEHHbBIE PEaKIIMH Ha OCNIKH

BBICOKOMOJ'ICKYHSI}’)HBIG COCIUHCHUA

5.1

OCHOBHBIC ITOHITUS XHMUH BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/If/'II MOHOMCD, IMOJIUMCED,
CTPYKTYPHOC€ 3BCHO, CTCIICHD ITOJIMMEPU3AlIUN, CPEAHAA MOJICKYJIAAPpHAA Macca. Oc-
HOBHBIC METO/Ibl CHHTC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ — [MoJIMMEpHU3aluAa

U IIOJIMKOHACHCAI A

5.2

OKCepUMEHTAJIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBpAILEHU: 03HAKOMJIEHUE C
o0pa3iaMu IpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KaydyKoB. [losyuenue
CUHTETUYECKOIO KaydyyKa U PE3UHBI

11 KJIACC

Kon
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TeOpeTI/I‘{eCKI/Ie OCHOBBI XMMHH

11

XUMHUECKUH 371eMeHT. ATOM. Sapo aToMa, U30TOIBL. DIEKTPOHHAs 000104Ka. DHEp-
TeTUYECKHE YPOBHH, TIOAYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, d-3eMeHThl. OcOOEHHOCTH
pacripeiesIeHus 3JEKTPOHOB 0 OPOUTAJISIM B aTOMAaX 3JIEMEHTOB MEPBBIX YETHIPEX
NEepUOJIOB. DJIEKTPOHHAS KOH(DUTYpaInsi aTOMOB

1.2

Ilepnonnueckuil 3akoH u [lepuonnueckas cucTeMa XMMUYECKUX 3JIEMEHTOB

.. MenneneeBa. CBsA3b NEPUOJNYECKOTO 3aK0HA U [leproguyeckoil CUCTEMBI XU-
Muueckux 31eMeHToB .M. MenaeneeBa ¢ COBpeMEHHOW TEOPUEH CTPOECHHS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XUMHUUYECKUX SJIEMEHTOB U 00pa3yeMbIX UMU
MPOCTHIX U CJIOKHBIX BEHIECTB MO IPyNnaM U MepuojiaM. 3Ha4€HHE NEPUOTUIECKOTO
3aKOHA B Pa3BUTUU HAYKH

1.3

CtpoeHue BeniecTBa. XuMudeckas cBsi3b. Bupl XuMuueckoi cBsi3u (KOBaJeHTHas
HEMOoJIsIpHast ¥ TOJIsIpHAsi, MOHHAs, MeTaJlJIMuecKasi). MIoHbI: KATHOHBI 1 AHUOHBI.
Mexann3mbl 00pa3oBaHMsI KOBAJIEGHTHOW XUMHUECKOH CBsI3U (OOMEHHBIN U IOHOPHO-
aKIeNTOPHBIN). BomopoaHast cBsi3b

14

BanentHocTs. 3HeKTp00TpI/II_IaTCHBHOCTB. CreleHb OKUCICHUS

1.5

BemiectBa MOEKyIpHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH MOCTOSTHCTBA COCTaBa
BelECTBA. THUIBI KPUCTAIUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIIA
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KpHUCTa/UNIMYeCKOM pemeTku. [lonsTre o qucnepcHbIx cucremax. VICTUHHBIE U
KOJUIOMJIHbIE pacTBOpbl. MaccoBas 710J1s1 BEleCTBa B pacTBOPE

Knaccudukanus Heoprannueckux coeiuHeHuid. HoMeHkaTypa HeOpraHnueckux

1.6
BEILIECTB
Xumnueckas peakius. Kinaccudukanus XuMU4ecKUX peakifii B HeOpraHHYECKOn
1.7 Y OPraHUYECKOM XMMHH. 3aKOH COXPaHEHUsI MACChl BELLIECTB, 3aKOH COXPaHEHUs
Y TIPEBPAILCHUS SDHEPTUHU IIPU XUMUYECKUX PEaKLUIX
1.8 CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB
19 OO6parumbie peakuu. XuMu4eckoe paBHoBecue. DaKkTopsbl, BIUSIONIUE HA COCTOSTHUE
' xumudeckoro papHoBecus. [Tpunuun Jle [llarenbe
110 DnekTpoauTrueckas auccoruanus. CunbHble U ciaadblie 3JeKTpoiauThl. Cpea BOIHBIX
' pacTBOPOB BEIIECTB: KHUCJIast, HEUTpaiabHas, IieIouHas. Peakii HOHHOTO 0OMeHa
111 OKuUCINUTENBHO-BOCCTAHOBUTENIBHBIE PEAKLIUU
2 Heoprannueckast xumust
Hemerannsl. I[Tonoxenne HemeramioB B [lepruoanyeckoil cucreMe XMMUYECKUX 3JIe-
21 meHToB JI.11. MenneneeBa u 0COOCHHOCTH CTPOSHHUS aTOMOB. DU3NUYECKHE CBOWCTBA
' HEMETAJIOB. AJUTOTPOTHSI HEMETAJUIOB (Ha IpUMepe KUCIopoa, cepsl, hocdopa
U yIJIepoJia)
XVMHUYECKUE CBOWCTBA BAKHEHIIINX HEMETAJIOB (TAJIOTCHOB, Cephl, a30Ta, Gocdopa,
2.2 yIiepo/ia U KpEMHHUSI) U UX COEIMHEHUH (OKCHUJIOB, KUCIOPOACOIEpKAIIUX KUCIIOT,
BOJIOPOJHBIX coeMHeHU ). [[puMeHenrne BaKHEUITNX HEMETAIUIOB U UX COSUHEHUN
Mertamnsl. [lonoxenune metannoB B [lepuonnueckoil cucteMe XUMUUYECKUX 3JIEMEHTOB
23 .. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB.
' O6mue ¢pusznueckue cBoiicTBa MeTamioB. CIuIaBbl METAIIOB. DIEKTPOXUMUUYECKHUH P
HaIpSHKEHUN METaJIOB
XUMHYECKUE CBOMCTBA BAKHEUIIINX METAIUIOB (HATPUid, KU, KaJIbIINM, MarHuu,
24 ATIOMUHUM, IUHK, XpPOM, KeJle30, Mellb) U UX coequHeHu. OO0Ime crnocoObl MoayueHus
MeTasuioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHUKE
2.5 ['eneTndeckast CBA3b HEOPTAHUYECKUX BEIIECTB, MPUHAICKAIINX K PA3JIMYHBIM KilaccaM
3 XUMUS U )KU3Hb
Ponp xumun B oGecriedeHuN IKOJIOTHIECKOM, SHEPTeTHUECKOM U MUIIEBOM Oe30mac-
3.1 HOCTH, pa3BUTUU MeauIMHBI. [[oHATHE 0 HAYYHBIX METOJaX MO3HAHUS BEUIECTB U XU-
MHYECKHUX PEAKIIUN
[TpencraBienust 06 OOIIMX HAYYHBIX MIPUHIIMIIAX MPOMBIIIIEHHOTO MTOTYYCHHUS
BOKHENIINX BEIIECTB. YETOBEK B MUPE BEUIECTB M MATEPUAJIOB: BaXKHEUIIINE
3.2 CTPOUTEIbHBIE MaTepHUAJIbl, KOHCTPYKIIMOHHBIE MaTEPHAIIbl, KPACKHU, CTEKIIO, KEpaMHUKa,
MaTepHuabl Il SJIEKTPOHUKH, HAHOMAaTepHUallbl, OpraHUIECKHE
U MUHEpaJIbHbIC yIOOPEHHS
3.3

Xumus u 30POBEEC YCJIOBECKA: ITPaBUJIa UCIIOJIB30BAHUA JICKAPCTBCHHBIX ITPCIIapaTos,
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npaBuiia 6€30MacHOT0 HCIOIb30BaHMsI MPENapaToB OBITOBON XUMUU B TIOBCETHEBHOM
KU3HU

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

» Xumus, 10 knacc/ I'abpuensu O.C. UznatensctBo «IIpocBemenne»2025
* Xumus, 11 knacce/ IN'abpuensu O.C. U3parensctBo «JIpoday

U DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege



