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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE cpeaHero ooOmero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumny, TpedboBaHUM K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa30BaTENbHONW MPOrpaMMbl CPEIHEro OO0IIero 00pa3oBaHUs
(®OIT  COO), npencraBiaeHHbIX B DeneparbHOM  TOCYAapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHuenmuu mnpemnogaBaHus
ydyeOHOro mpeamera «XuMusi» B 0o0pa3oBaTelIbHBIX opraHuzanusx Poccuiickoi
Qdenepanvy, peaqu3yIOMIUX OCHOBHBIE O0pa3oBaTeNbHBIE MPOTPAMMBI, U
OCHOBHBIX TnONIOkeHHM «CrTparernn pa3sBUTHS BOCOUTaHHA B Poccuiickon
Oenepanuu Ha niepuof 10 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3pabOTKe MPOrpamMMmbl MO XUMHUH, K ONPENESICHUIO
oOuielt crpareruy 00y4yeHus, BOCIUTAHUS U Pa3BUTHs O0YYaIOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumusi» ais 10—11 knaccoB Ha 0a30BOM ypOBHE COCTABWIIN
koHuenryainbapie nojioxkeHus OPI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIeH,
COZIepKaHMsl, PE3yJbTATOB OOy4YEeHUS] U TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMU
0011e00pa30BaTEeILHON  OpraHU3AIMK, SBISETCS HEOTHEMJIEMOM YacThl0 WX
oOpazoBaHHOCTH. OHO CHIYXHT 3aBEPIIAIOLIMM 3TAallOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYITUX
IEJIOCTHOM CHUCTeME XHMHYECKOro o00pa3oBaHUs. OTH IIEHHOCTH KacaroTcs
TIO3HAHUS 3aKOHOB MPHUPOJIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpPhI
YeJIOBEKa, a TaKXe OHKOJIOTHUYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBbI0 M TpUPOAHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHuE
oOyyJaromuxcss Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHUs CpPeICTBAMU Y4eOHOTO
npeamera «XUMHS», COJAEPHKAHUE M TOCTPOCHHUE KOTOPOro OIpEeeiIeHbl B
nporpaMMe MO XUMHHU C YYETOM CHEUU(PUKH HAYKU XUMHUHM, €€ 3HA4YCHUs B
MO3HAHUU TPUPOABI U B MaTEpUAIbHOM >KM3HU OOINECTBA, a TaKXe C Y4ETOM
o0ImuMX 1eneldl W TPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSTHUE
CHUCTEMBI cpeaHero ooIero oopaszosanus B Poccuiickoii denepanum.

XUMHSI KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPAET O0COOYIO POJib B
COBPEMEHHOW IUBUJIM3AIMHI, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYyJIbTYpBHI.
OnHa BHOCHUT CBO# BKJIaJl B ((POPMHPOBAHKE PAIIMOHATHLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/[aHUE€ IEJIOCTHOTO MPEJICTABICHUSI 00 OKPY>KAIOIIEM MUPE KaK O €IUHCTBE
IPUPOJIBI U YEJIOBEKa, KOTOpoe (HOPMHUPYETCS B XMMHU HAa OCHOBE IMOHUMAHMS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEII[ECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIACTSMH MMPUMECHEHHUS.



TecHO B3aMMOJEUCTBYs ¢ NPYTMMH €CTECTBEHHBIMM HAayKaMH, XMMHs CTAJIa
HEOTHEMJIEMOI YaCThbI0 MUPOBOM KYJIbTYPhl, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJa M JKM3HU Kaxjaoro uieHa oOuiectBa. CoBpeMeHHas XUMHUSI KaKk Hayka
CO3UJATENIbHAsI, KaK HayKa BBICOKMX TEXHOJOIMH HampaBi€Ha Ha pELICHUE
[JIOOAIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUSL 4YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBOM, SKOJIOrHYECKO 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBUM C OOIIMMHU MHENSIMH W TMPUHIUIAMU CPEIHEro OOMIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccebl, 6a30BbIN YPOBEHB
U3Y4YEHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOOUMYID WM JJii  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIICIIHOIO BKIIYEHUS B JKU3Hb COLIMYMA, MPOIOJIKEHUS
00pa30BaHus B pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomiuMHi  nipeAMeTa  «XHUMHS»  SBISIIOTCA  0a30BbIE  KYypChl —
«Oprannueckas xumus» U «OOIas W HEOpPraHUYecKass XHUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOI HayKHU: CUCTEMA
3HAHHUM MO0 HEOPTaHWYECKOW XMMUU (C BKIIOUEHHEM 3HAHUW W3 OOIIeH XUMHM) U
OpraHn4ecKon xumuu. POpMHUPOBaHUE NAHHOW CHCTEMBI 3HAHWW NPHU U3YYCHUU
npenMera 00ecrneyrMBaeT BO3MOMKHOCTh PACCMOTPEHMSI BCErO MHOrooOpasws
BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB U TEOPUN XUMHUHU.

CrtpykTypa comepxaHus KypcoB — «Opranuwdeckas xumus» U «OOmas u
HEOpraHu4veckass XUMHs» c(opMuUpoBaHa B MporpamMMmMe MO XUMHUU Ha OCHOBE
CUCTEMHOr0 TOJXO0/la K U3Y4YeHHI0 Yy4eOHOro mMarepuajia U oO0ycloBJI€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpeaeNEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYEeCKOM XHMHMH BEIIECTBA
paccMaTpuUBaKOTCS HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHNH, a TaKXke Ha YPOBHE CTEPEOXUMHUYECKMX M DJIEKTPOHHBIX
OpeacTaBlIeHUd O cTpoeHuu BenlecTB. CBeneHuss 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTUU — OT YIJIEBOJOPOJIOB 0 CIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COEAWHEHHH. B Kypce OpraHM4eckol XMMHUHU MOJYy4aroT pPa3BUTHE
chopMHpOBaHHBIE Ha YPOBHE OCHOBHOTO 00IIero o0Opa3oBaHMs MEPBOHAYAIBHBIE
NPEICTaBICHUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEIECTB,
3aBACHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUYECKOW PEAKINN.

[lon HOBBIM yrjaoM 3peHHss B IMpeaMere «XUMHUsS» 0a30BOro ypOBHS
paccMaTpUBAeTCs M3YyYECHHBIH Ha YpPOBHE OCHOBHOro 00I1Iero oOpa3oBaHUs
TEOPETHUUECKU MaTepuan M (AKTOJIOTMUECKHE CBEIACHHMS O BEIIeCTBAaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuueckas
XUMUS» OOYyYarOUIUMCSl TPEAOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEePUOJUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJIOTHYECKUX TO3UIUH,



INIy0)Xe TOHSATh HMCTOPUYECKOE HM3MEHEHHE (YHKIMII 3TOro 3akoHa — OT
000011ar0111el 10 OOBSACHSIONIEH U TPOrHOZUPYIOIIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBaX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, A TAKXKE€ O XUMHUYECKHUX PEAKLUMAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnojHsercs B Kypcax 10 um 11 xjmaccoB
AJIEeMEHTaMH  COJEPKaHMs, HUMEIOIMIMMH KYJbTYPOJOTHYECKUM W TPHUKIAJTHOU
XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT IOHMMAaHHUIO B3aUMOCBSI3U XHUMHUHU C
OPYTMMHU HAyKaMH, PacKpbIBAalOT €€ POjb B IO3HABATEIbHOM M NPaKTUYECKON
JESITENFHOCTA YEJIOBEKa, CIMOCOOCTBYIOT BOCIHMTAHUIO YBAXKEHHUS K TPOIECCY
TBOpPUYECTBA B O0JIACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUU XUMUH, TTOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHPOBATbCSI B OOLIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npobiemMax, CBA3AHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATh HMH(POPMAIUIO U
OpUMEHATh €€ [ TONOJIHEHUS 3HAHWM, pEIIeHHs HHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTAJIbHBIX MCCIEN0BATENbCKUX 3a/1a4u. B 1enoM copepkaHue yueOHOro
npeamera  «XUMHS»  JTaHHOTO  YPOBHA  U3YyYEHHS  OpPUEHTHPOBAHO  Ha
(dopmMupoBaHue y 0OydaroIIUXCsl MHPOBO33PEHUECKONH OCHOBBI JUIsl MOHUMAaHMS
¢unocopckux HIEH, TaKUX Kak: MaTepUaJbHOE €IWHCTBO HEOPraHMYECKOro M
OpPraHMYecKOro Mupa, OOYCIOBJIEHHOCTb CBOMCTB BEIIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOAHBIX SBIECHUN NyTEM OSKCIEPUMEHTA M
pelIeHus MPOTUBOPEYMH MEXAy HOBBIMU (akTaMM H  TEOPETHYECKUMU
IPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIICHUH SKOJIOTMYECKUX MpoOsieM, a
Tak)ke Mpo0seM cOepeKeHUs] YDHEPIeTUUECKUX PECYPCOB, ChIPbs, CO3JaHUSI HOBBIX
TEXHOJIOTUM U MATEPHUATIOB.

B nmnaHe pemieHus 3agad4  BOCIHTAHMS, pa3BUTUS U COLMAIM3ALUHU
oOy4Jaromuxcs NPUHATbIE NPOrpaMMOM IO XUMHUU MOAXOJbl K OIpPEAESICHUIO
COJEpKaHUsI M TIOCTPOEHHUS MpeAMeTa NpPeayCMaTpUBAIOT (OPMUPOBAHUE
YHHUBEpPCAIbHBIX YYE€OHBIX JEWCTBUH, HMEIOMKUX 0a30BO€ 3HAYEHUE IS
pa3IMYHBIX BHUJOB JACATEIBHOCTU: pEIICHHS NpodiieM, NOWUCKA, aHauu3a u
00paboTK MHPOPMALIMH, HEOOXOAUMBIX JIJIsl PUOOPETEHNUS OIbITa MPAKTUYECKOM
U UCCIIEIOBATENbCKON JESATENIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B npaktuke mnpenojaBaHus XMMHHM KaKk HAa YpPOBHE OCHOBHOIO OOILETro
o0Opa3oBaHusl, TaK U HA YPOBHE CPEAHEr0 00LIEro 00pa3oBaHus, PU ONpeEIeICHUN
COJIEpKATEIbHOM XapaKTEpUCTUKU IIeJiel M3y4deHHUs IpeAMeTa HalpaBlICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAIUIMOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XMMHUYECKON HayKH Kak OOJIACTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKOU
JESATENbHOCTHA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTyphl. C
METOAUYECKON TOYKM 3PEHMsI TAaKOM MOJXOJ K OIpPENEIEHHUIO LeNed H3yuyeHUus
IpeIMeTa ABJISIETCS BIOJIHE ONPABIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHMs TJIABHBIMU LEIAMH H3YYECHHs] IpPEeaIMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBRSAIOTCS:

e (QopMHpOBaHHME CHUCTEMbl XHMMHYECKMX 3HAaHMH Kak BakHeHIen
COCTABJISIIOLIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, B OCHOBE KOTOPOWU
JeKaT KIIOYEBbIC TOHITHS, (PyHIaMEHTAIbHBIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUS;

e (opmMupoBaHME U pa3BUTHE NMPEIACTABICHUN O HAYYHBIX METOJAX MMO3HAHUS
BEUIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX ISl TNpUOOpeTeHus
YMEHUM OPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKUX SBJICHUH,
UMEIOLUX MECTO B MPUPOJIE, B IPAKTUUECKON U MOBCEIHEBHOW KU3HH;

e pa3BUTHE YMEHHUU U CIIOCOOOB AEATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHUYECKOIO JKCIEPUMEHTA, COOJIOJEHUEM IpPaBUI
0e30MmacHOro 0OpaIleHus ¢ BeIeCTBAMHU.

Hapsny ¢ atuMm, coaepxareibHas XapaKTepUCTHKA LIeJIed U 3a]a4 U3YUYCHUS
npeaMeTa B IpOorpaMMe M0 XMMUU YyTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CHCTEME cpefaHero oobuiero odpazoBanus. CeroaHs B
NpernojjaBaHud ~ XMMHUM B OONbIEH  CTemeHW OTAAETCS  MPEANOYTEHUE
NPAaKTUYECKON KOMIIOHEHTE COJiepKaHUusd OOy4eHHUs, OpPUEHTUPOBAHHON Ha
NOJIFOTOBKY BBITYCKHHKA O0II€00pa30BaTEIbHOW OpraHu3aluy, BIaJCOUIEro He
HAOOpOM 3HaHUM, a (PYHKIIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CHOCOOaMu H
YMEHUSMU aKTUBHOTO MOJYYEHUS 3HAHUN M MPUMEHEHUS UX B PEATbHOMN JKU3HU
JUTSL pEIEHUS PAKTUYECKUX 3aad.

B cBs3u ¢ 3TUM npu U3ydyeHHHM TMpeAMeTa «XHUMUS» JOMUHHUPYIOIIEE
3HauUEHHE MPUOOPETAIOT TaKHE LIETIU U 3a]]a4H, KaK:

aganTamys 00y4aroluXcsl K YCJIOBHSIM JUHAMHUYHO Pa3BHBAIOIIETOCS MHUPA,
dopmMupoBaHMe  HMHTEIUIEKTYaJdbHO  PAa3BUTOM  JUYHOCTH, TOTOBOM K
caMo00OpPa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTENHbHOMY MPUHSATHUIO T'PAMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYallUSX, CBA3AaHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dbopmupoBaHue y OOYYarOIIUXCS  KJIIOUEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIIMI), HMEIOIIUX YHUBEPCAIbHOE 3HAYEHWE JMJId Pa3IMYHbIX BUIOB
JeSITENBHOCTU: PellleHus MpoOseM, MOUCKa, aHaiu3a U 00paboTKH HH(OpMAIIUH,
HEOOXOIUMBIX JUIsI TPHOOPETEHHS ONbITa JIESATEIbHOCTH, KOTOpas 3aHUMAeT
B&XHOE MECTO B TMO3HAHMU XUMHUHU, a TaKXKe s OLEHKH C TMO3UIMUI
AKOJIOTHYECKON O€30MacCHOCTH XapaKTepa BIMSHUS BEUIECTB U XHUMHUYECKHX
IIPOLIECCOB HA OPTraHM3M YEJIOBEKA U MPUPOAHYIO CpPEAY;



pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00yUYaroIUXCs: CIIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSAMH, UCTIOIH30BATh
COBpEMEHHbIE MH(OPMAIIOHHBIE TEXHOJIOTUHU JUIsl TIOUCKA M aHalln3a Y4eOHOU U
HAYYHO-TIOMYJISIPHON HH(OpMALIMM XUMHUECKOTO COJIEPIKaHuUs;

dbopMupoBaHUE U pa3BUTHE Y O0YUAIOIINXCS ACCOIMATUBHOTO M IOTUYECKOTO
MBIIIIEHHS, HAOJII0AaTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHUM U TPOBEACHUH XUMHYECKOIO
HKCIIEPUMEHTA;

BOCIIUTAaHWE Y OOydYarommxcsi YOSKIEHHOCTH B TYMaHHUCTHUYECKOH
HANpaBJICHHOCTH XMMHUH, €€ Ba)XHOM pPOJNM B PEHICHUU TIJIOOANBHBIX MPOoOiieM
paIMOHATBHOTO MPUPOJONOIB30BAHUS, TIOTIOIHEHUSI YHEPTETHUECKUX PECYPCOB U
COXpaHEHHUs TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OepeKHOTO
OTHOILIGHUSI K TPUPOJE M CBOEMY 3/I0POBBIO, a TakKe MPUOOPETCHHS OIbITa
UCIIOJIb30BAaHUSl TIOJTYYCHHBIX 3HAHUM M TPUHATHS TPAMOTHBIX pEIICHUH B
CUTYalUsIX, CBA3AHHBIX C XUMHUUECKUMU SIBJICHUSIMHU.

B yuyeOHOM maHe cpenHero oOmiero oOpa3oBaHUA MNPEAMET «XHUMU»
0a30BOro ypoBHS BXOAWT B COCTaB MpeIMETHOW 00macTu «ECTeCTBEHHO-HAYyYHBIC
OpEIMEThD.

O611ee yncao YacoB, OTBEAEHHBIX AJI U3YUCHHs] XUMUH, HAa 0a30BOM YpPOBHE
cpeaHero oomiero oopazoBanusi, cocrapisier 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Henento).



COJEPXAHME OBYYEHUA
10 KITACC
OPI'AHNYECKASA XUMUA

Teopernvyeckne OCHOBbI OPraHUYECKOH XUMHUH

[Ipenmer opraHM4YeCcKON XUMUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJIyY€HUN HOBBIX BEIIECTB M MaTE€pUAIOB. Teopusi CTPOCHUST OPraHUYECKHX
coenuuenuii A. M. bytiepoBa, e€ ocHoBHBbIE monoxeHuss. CTpyKTypHbIe (HOpMYITbI
OpraHuYecKux BemecTB. ['omoinorus, wu3omepus. XHMUYECKass CBSI3b B
OPraHUYECKUX COCAUHEHUSAX — OJUHAPHBIE U KPATHBIE CBA3U.

[IpencraBnenue o kinaccupuKaluu opraHuyeckux BemiecTB. HoMmeHknarypa
OpraHUYECKUX COEAMHEHUW (CHUCTEeMaTh4yecKas) W TpPUBUAIbHBIE Ha3BAHMS
BAXKHEHIINX MPEICTABUTENEN KIIACCOB OPraHUYECKHUX BEIIECTB.

DKCNEPUMEHTAIbHBIE METOJIBl W3YYEHHUS BEIIECTB W WX MPEBPAILLCHUM:
O3HAaKOMJIEHHE C O00pa3laMu OpraHWYecKHX BEIIECTB W MaTepuajaMd Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ]I OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE W
OMUCAHUE EMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAILIEHUIO OPTaHUYECKUX BEILIECTB
IpU HarpeBaHuu (IJIaBJIEHUE, OOYTIMBaHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUW psig. MeraH W 3TaH —
OpOCTENIINE MPEACTABUTENN AJKAHOB: (PU3MYECKHE W XHMHUYECKHE CBOWMCTBA
(peakuuu 3aMelnieHus W TOPEHHUs), HaxXOXJICHUE B MPUPOJE, MOJy4YeHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN Psf. DTWIEH U NPOIUIICH —
OpOCTEHIINE MPEICTABUTENN aJIKEHOB: (PU3MYECKHE U XUMHUYECKHUE CBOWMCTBA
(peakuMyu TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THUApATAllUU, OKHUCJICHUS W
NOJIMMEPHU3ALINH ), TTOJIyYEHUE U PUMEHEHUE.

Anxaauensl: Oyramuen-1,3 u merunOyraguen-1,3: cTpoeHue, BaKHEUIIHE
XMMHUYECKUE CBOWCTBA (peakius nonumepuszanuu). [lonmydyeHre CHHTETHYECKOrO
Kay4yKa U PE3UHBI.

AJKHMHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHYECKUN psll. ALIETUIICH
— TMPOCTEUIINK TIPEICTABUTETh AJKMHOB: COCTaB, CTpOCHHE, (U3UYECKUE U
XUMUYECKUE CBOMCTBA (peakiy TUJIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHusi), MOJdy4yeHrue U IPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, (GU3NYECKUE U XUMHUYECKHE CBOWCTBA
(peakuuu TajJlor€HUPOBAaHUS W HUTPOBAHUS), MOJYyYEHUE U MPUMEHEHUue. 1onyon:
cocmae, cmpoenue, ¢uzuveckue U  XuMuueckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUsT U HUMPOBAHUA), NOAYYeHue u npumereHue. TOKCUYHOCTH



apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIIEKANMMHA K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble HMCTOUYHHMKU YTIiaeBOAOpOAOB. I[IpupoaHwlii Ta3 W TOMYyTHBIE
HedTsaHble ra3pl. HedTs u e€ mpoucxoxnenune. CrocoObl mepepaboTku HeTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KAaTAIUTUYECKUW), muponu3. I[IpoaykTel
nepepaboTku He(TH, UX TMPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITY. KameHHbIi
yroJib ¥ MPOAYKTHI €ro MnepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHS] BEHIECTB M HX NPEBpalICHUN:
O3HAaKOMJIEHHME C o0Opa3lamu IUIaCTMAcC, KAaydyKOB U PE3UHBI, KOJUIEKIIUU
«Heptp» u  «Yromp»,  MOAENUpPOBAaHUE  MOJEKYJ  YIJIEBOJOPOJAOB H
raJIoreHONPOU3BOIHBIX, IPOBEICHNE MPAKTHYECKOM pabOThl: MOJy4YEHHUE ITUIICHA
Y U3YYEHHUE €Tr0 CBOMCTB.

Pacuérnble 3anaun.

BrluncneHuss mo ypaBHEHHMIO XUMHUYECKOM peaknuud (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WM MPOIYKTa PEAKIIMU MO MU3BECTHBIM Macce,

00BbEMY, KOJIMYECTBY OJIHOTO M3 UCXOJIHBIX BEUIECTB WU MPOAYKTOB PEAKIUH).

Kucaopoacoaep:xamme oprannyeckne coeAMHeHUs

[IpenenpHBIE OMHOATOMHBIE CIOHUPTHL. MeETaHOT U DTAHON: CTPOCHHE,
¢u3nyeckue M XUMHUYECKHE CBOICTBa (peakuMM C aKTUBHBIMH MeTaJljlaMH,
raJIoreHOBOJIOPO/IaMH, TOpEHHE), MpHUMEHEHHe. BomopoaHbie CBSI3U MEXIY
MOJIEKYJIaMU CITUPTOB. JeficTBHE METaHOIa 1 ATAHOJIA HAa OPTaHU3M UYeJIOBEKa.

MHoroaroMHple  CIUPTHL.  DTHICHTIUKOIb H  TIUIEPUH: CTPOCHHE,
¢usnyeckue MW XMMUYECKHME CBOMCTBa (B3aUMOJEHCTBHE CO UIETOYHBIMU
METaJUIaMH, KauyeCTBEHHAas peaklds Ha MHOT0AaTOMHbIE CHHPTHI). JlelicTBue Ha
opranusMm uenoBeka. [I[pumMeHeHne rimiepuHa U dTHICHTITUKOJIA.

@deHoN: CTpOCHHE MOJEKYJbl, (QU3NYECKUE M XHUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenue penona.

Anpaerunpl U KemoHul. DopMalbIeruj, AaleTalbIeTui: CTPOCHHE,
¢u3nyeckue U XUMHUYECKHE CBOMCTBA (pEaKlMU OKUCICHHS UM BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKIMN), TOTYyYEeHHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpefeNbHBICE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs W
YKCyCHasi KHCIIOTBI: CTpOCHHE, (U3MUECKNE U XMMHUYECKHE CBOWCTBA (CBOWCTBA,
o0mme Uil Kiacca KHCIOT, PEaKIusl 3TepU(UKAIIK), MTOyIeHNE U TPUMEHEHHUE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTEIN BBICHIUX KapOOHOBBIX
KHCJIOT. MbUIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JIEHCTBUE.

Cnoxuble >(QHUpHl Kak MPOM3BOAHBIE KApOOHOBBIX KHUCIOT. [mupomm3
cnoxHbIX 3¢upoB. Kupsl. I'naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.



VYraeBoasl: cocTtaB, kiaccuUKalMs ~ yrieBoloB  (MOHO-, JOU- U
nonrcaxapujibl). ['JI0K03a — mMpocTeninii MoHOcaxapui: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MUECKHME U XUMUYECKHE CBOMCTBa (B3aUMOJIEUCTBUE C
ruapokcunom menu(ll), oxkucnenne ammuadHbiM pactBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HaXOXKJAEHUE B MPUPOAE, NPUMEHEHUE,
ounonornyeckas poisib. @orocunre3. pykTo3a Kak U30Mep IIHOKO3BI.

Kpaxman u nemnronos3a kak npupofHeie noauMepbl. CTpoeHUEe Kpaxmania U
Hewoiao3bl.  du3nyeckue M XUMUYECKHE CBOICTBA KpaxMmana (THIpOJIH3,
KaueCTBEHHAs PEAKLMsI C HOIOM).

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIECTB M HUX IMpeBpalleHH:
npoBe/ieHne, HaOJI0JICHHEe W OINHMCAHHWE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIUPTOB, Ka4€CTBEHHbIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKHCIEHUE 3TaHOJA
okcusiom Mmenu(Il)), MHOroaToMHBIX CHUPTOB (B3aMMOACHCTBHE TJIUIEPUHA C
ruapokcuom menu(Il)), anpaernnos (OKuUCIeHNE aMMHAYHBIM PacTBOPOM OKCH[A
cepeopa(l) u ruapoxkcumom wmemau(Il), B3ammomeicTBHE Kpaxmajia C HOJOM),
IIPOBENICHNE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnele 3anaun.

Boblunciienns 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA UCXOJHOr0 BEIIECTBA WJIM MPOJIYKTa PEAKIIMU 10 U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB UM NPOAYKTOB PEAKLIUN).

A3oTrcoaepxKaniie OpraHMuecKiue COeUHEHUS.

AMMHOKHCIIOTBI KaKk aM(OTepHble OpraHuyeckre coeauHeHus. duznueckue
U XUMHUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha MpuMepe ThuiuHa). buonmornyeckoe
3Ha4YE€HWE aMUHOKHCIIOT. [lenTuabl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAs M TPETHYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpAIIHs], KAYECTBEHHBIE PEAKIIMK Ha OeNKH.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHsI BELIECTB M HX MPEBPAIICHMIA:
HA0JIIO/ICHUE U OMHMCAHHME JEMOHCTPALMOHHBIX OMNBITOB: J€HATYpanusi OEIKOB MPHU
HarpeBaHUM, IBETHHIC PEAKIIUN OCIIKOB.

BbicOKOMOJIEKYJIIPHBIE COeIMHEHUSA

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPU3ALUH, CPEIHAST MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCAUHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHEHCALIHS.

DKCHEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M HUX MPEBpaIlCHH:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KAy4YyKOB.

MexnpeamMeTHbIe CBA3U.



Peanu3annsa MeXNpeaMETHBIX CBSA3EU MPHU M3YYEHUHM OPTaHMYECKOM XMMHH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIIb30BAaHUE Kak OOILIMX €CTECTBEHHO-
HAYYHBIX TMMOHATHH, TaK W TOHSATUM, SIBJISIOMIMXCS CUCTEMHBIMH ISl OTAEIbHBIX
PEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SIBICHUE, HAYIHBINA (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHaJIU3, CUHTE3, KiaccuduKanus, NepuoJudHOCTb, HAOIIOEHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICINPOBAHHUE.

@®usuka: wmaTepusi, DJHEprusi, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
OSHEPreTUYECKUA YpPOBEHBb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIEeCTBa, GU3MUECKUE BEITMUMHBI U €TUHUIIBI KX U3MEPEHUS.

buonorusi: kierka, opraHu3Mm, Ouocdepa, OOMEH BEUIECTB B OpraHU3ME,
dboTtocuHTE3, OMOJOTWYECKH AaKTHUBHBIC BemiecTBa (OENKH, YIIIEBOIBI, KHPHI,
(epMeHTHI).

['eorpadusi: MuHepabl, TOpHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOTUIUBO,
pPECYPCBL.

TexHomorusi: MNHUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOIO MHUTAHUA,
MOIOIINE CPEACTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MTPEenapaThbl, MaTepUabl 13
HCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KVIACC
OBLIAA U HEOPTAHUYECKAS XUMUSA

Teopernvyeckne OCHOBbI XUMHHU

XUMUYECKHM 3ieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00o0y0uKa. DHEPreTUYecKre ypOBHH, MOJAYPOBHH. ATOMHBIE OpOuTau, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeleleHusl 3JEKTPOHOB M0 OpOHUTANISIM B aTOMax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(UTYpAIUs AaTOMOB.

[Tepuognueckuii 3akoH u llepuoanyeckas cucremMa XMMHUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa. CBsi3b MepuOANYECKOr0 3aKkoHa U llepuoandeckoil CUCTEMBbI
xumuueckux anemeHToB [[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXKHBIX BEIIECTB MO TpYINaM M TEpUoaM.
3HaYEHHE MTEPUOINYECKOI0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKass CBSI3b. BHIBI XHMHUYECKOU CBSI3U
(KOBaJICHTHAsl HEMOJSIpHAS W TOJISIpHAs, MOHHAs, METaJTMdyeckas). MexaHU3Mbl
o0pa3oBaHUsI KOBAJIEHTHOM XWMHYECKOW CBs3M (OOMEHHBI W JOHOPHO-
akienTopHelii). BomopoaHas cBsi3b. BajaeHTHOCTh. DIEKTPOOTPHUIATEIBHOCTD.
Crenenb okuciieHus. OHbI: KATUOHBI U @aHUOHBI.



BemectBa  MOJIEKYISIpHOTO M HEMOJEKYJSIPHOTO  CTPOCHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.

[Tonstue o mucnepcHbix cucreMax. VICTHHHBIE M KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBast 10JIs BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COCIUHECHUM. Homenkiatypa
HEOpPraHWYeCKUX BellecTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJJICKAIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckast — peakmus.  Kmaccudukamus  XUMAYECKHX — pPEakIuid B
HEOPraHWYECKOW U OPraHUYE€CKOW XMMHHU. 3aKOH COXPAHEHHWsS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUM IIPU XUMUUECKUX PEAKIIUSX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iaudHbIX (hakTopoB. OOpaTUMbIC
peakuuu. XuUMHYECKOe paBHOBecue. DaKTOphl, BIUAIOIIAE HA COCTOSHHE
XuMu4deckoro pasHosecus. Ilpunnun Jle [larense.

DnekTponauTuyeckas auccoruanusa. CuibHbIE U caadbie 2J1eKTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCJIasl, HEUTpaJIbHAs, IIEITOYHAS.

OKHCITUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIINH.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHMS BEIIECTB W WX MPEBPAILCHUN:
neMoHcTpanusa Taomui «llepuoaudeckas cucremMa xuMuueckux sinementoB . U.
MeHnpeneeBa», U3ydyeHHE MOJEIECH KPUCTALTMYCCKUX PEMIETOK, HAOIIOJCHUE U
OMHUCAHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yioKEHUE TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTAJIU3aTOPa, ONPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMONIbIO YHHBEPCAIBHOI'O HWHIUKATOPa, pEaKIMH HOHHOTO OOMeHa),
IIPOBENICHNE TIPAKTUIECKON paboThl «BiusHue pa3nuyHbiX (GaKTOPOB HA CKOPOCTH
XUMHYECKOUW pEaKIIum.

Pacuérunlie 3amaqn.

Pacyétel 1O ypaBHEHMSIM XMMHUYECKUX pEaKklUil, B TOM 4YHCIIEC
TEPMOXUMHUYECKUE PACUETBI, PACUETHl C HCMOJBb30BAHMEM IOHSATHS «MacCOBas
JIOJISI BEILIECTBAY.

Heopranuueckass XuMus

Hemerannel. Ilomoxkenne HemetayuioB B llepuoamueckoir  cucreme
xumuyeckux sieMentoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIOB (Ha TMpuMepe
KHCIIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHUE CBOMCTBA BaXXHEWIIIMX HEMETAJJIOB (TaJOT€HOB, CEpbI, a30Ta,
dochopa, yriaepoga W KpeMHHUS) U HX  COCIAMHEHUH  (OKCHUJOB,
KHUCJIOPOJICOAEPKAIIUX KUCTIOT, BOAOPOJAHBIX COSAUHEHUN).

[IprmeHeHne BaXKHEUIIINX HEMETAJIOB U UX COCUHEHUM.



Merannsl. 1lonoxenne meramnoB B Ileproanueckon cucreMe XMMHUYECKUX
sanemeHtoB . . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MertasuioB. OOume gusnyeckue cBoicTBa MeTamuioB. CIulaBbl METaJUIOB.
DJIEKTPOXUMHUUYECKUI P HAMIPSKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX META/UIOB (HATPUH, Kalui, KaJbIIUM,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KeJIe30, MeIb) U UX COCTUHCHUI.

OO6mme crocoObl MonyyeHus: MeTaioB. [IpruMeHeHre MeTalioB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAIBHBIE METOJbl M3YyYEHMS BEUIECTB W MX IPEBpALLCHUN:
U3y4eHHe KOJUIEKIMH «MeTallibl U CIIaBbl», 00pa3lloB HEMETANIOB, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aj7a4, HAOJIOJIEHWE U OIHUCAHUE JIEMOHCTPAI[MOHHBIX U
1a00paTOPHBIX OMBITOB (B3aMMOJEWUCTBHUE TUAPOKCHIA aTIOMUHUS C PAacTBOpaAMU
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMU Ha KATUOHBI METAJIOB).

PacuérHble 3anaymn.

Pacuérel macchl BemecTBa win 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YUYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJTMYECTBA BELIECTBA) MPOAYKTOB PEAKIIUH, €CIU OJHO
U3 BEIIECTB UMEET IPUMECH.

XumMus 4 )KU3Hb

Ponp xuMum B oOeCrieYeHHH SKOJOTHYSCKOM, SHEPreTHYSCKOM M IHIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeauLMHBL. [loHSATHE O HayyHBIX METOAAX IO3HAHMS
BEILIECTB U XUMUYECKHUX PEAKIIUM.

[IpencraBinenuss 00 OOMMX HAay4yHbIX NPUHLIMIAX [POMBIILIEHHOTO
IIOJIYYEHHsI BaKHEUIINX BEILECTB.

YenoBek B MUpE BEUIECTB M MAaTEPUATIOB: BAXKHEWUIIHNE CTPOUTEIBHBIE
MaTepuaibl, KOHCTPYKUHWOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KEepaMHKa,
Marepuanbl s JIEKTPOHUKHA, HAHOMAaTepUallbl, OPraHUYECKUE U MHUHEPAJIbHBIE
ya00peHus.

XUMHUS U 30POBbE YENIOBEKA: MpPAaBWJa HCIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia 0€30MacCHOr0 MCIOJIb30BaHUS MpenapaToB OBITOBOM XUMHH
B IIOBCEJIHEBHOM KU3HH.

MexnpenMeTHbIe CBS3H.

Peanuzanmst MeXNpeaMETHBIX  CBs3ed NOpU  H3ydyeHUH oOwmed u
HEOpraHM4ecKkor xuMuu B 11 Kjacce OCymIecTBIIETCS YEPE3 MCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W MOHATHH, SBISIOMIUXCS
CHUCTEMHBIMM I OTAENBHBIX IPEIMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEHHO-HAy4YHbIE TMOHSATHS: HAY4YHBIM (DakT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccuPUKalusg, TMEepUOJUYHOCTh, HAOIIOIEHNE,
JKCIIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBIICHHUE.



®dusuka: MaTepusi, JHEPTUsi, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIl, PaJIMO0aKTUBHOCTh, MOJICKYJIa, SHEPTETUYECKUN YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIISCTBA, (DM3UYCCKUE BEIIMUMHBI U CIUHUIIBI UX
U3MEPEHUS, CKOPOCTh.

buomorus: kieTka, opraHum3M, OSKocucTeMa, Owmocdepa, MakKpo- u
MUKPODJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepanbl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIMBO,
pecypchl.

TexHoMOTMSA: XUMHUUYECKAsT MPOMBIIIIICHHOCTh, METAJLTypPTrHsi, MPOU3BOICTBO
CTPOUTENIBHBIX MAaTEPUAJIOB, CEIbCKOXO3SHUCTBEHHOE MPOU3BOJCTBO, IHUIIEBAS
IMPOMBIIIJIEHHOCTh,  (hapMalreBTUYECKass  MPOMBIIIJIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX TMPenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB,
AJIEKTPOHHAS MPOMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.



IINITAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOI' PAMMBI 110 XUMUWNU
HA BA30BOM YPOBHE CPE/JHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OOy4YalOIIMMHUCSL TPOTrpaMM CpPEJHEro oO0uiero ooOpa3oBaHus (JUYHOCTHBIM,
METanpeaIMETHbIM M MpeIMeTHbIM). HaydHOo-MeToauueckoil OCHOBOWM s
pa3pabOTKH IUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTPaMM CPETHEro OOIIEero
00pa30BaHus SIBISIETCS] CUCTEMHO-1€ATEbHOCTHBIA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AEATEIBHOCTHBIM IMOAXOIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOECHUA IpeaMera «XUMHsS» HAa YPOBHE CPEIHETO
o011ero 06pa3oBaHus BIIEICHBI CIEAYIONINE COCTABISIONIHUE:

OCO3HAHUE OOYYAIOUIUMHCS POCCUUCKON TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOINPEIENICHHIO;

HaJIMIMe MOTUBAIINHU K O0yUCHHIO;

IEJICHAIIPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUN JTMYHOCTA HA OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUYECKUX TPAIULMNA 0a30BON HAYKU XUMUMU;

TOTOBHOCTh MU CIHOCOOHOCTH OOYYaromIMXcs PYKOBOJCTBOBAaTHCA B CBOEH
JEATEIBHOCTA LEHHOCTHO-CMBICJIOBBIMUA yCTAHOBKAMH, NPUCYIIMMH LEIOCTHOU
CUCTEME XMMHYECKOr0 00pa3oBaHus;

HAJIMYKE MPaBOCO3HAHUS IKOJIOIMYECKON KYJIbTYpbl M CLIOCOOHOCTHU CTAaBHUTh
LEIU U CTPOUTH KU3HEHHBIE MJIAHBI.

JIngHOCTHBIE pE3yJbTaThl OCBOCHMS Ipeamera «XHMHS» ITOCTUTAIOTCA B
€IMHCTBE Y4YEOHOM M BOCIUTATEIbHOW JAESITEIbHOCTU B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU
U HjlleajJjaMu POCCUHCKOIO TPaXKTAHCKOrO OOIIECTBA, MPUHITHIMU B OOIIECTBE
HOpMaMHd W [paBWIaMH  TOBEJAEHUS, CHOCOOCTBYIOUIUMH  Ipoleccam
CaMOITO3HAHMUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBIIEHUS JIMYHOCTH
00yyJarommxcs.

JInyHOCTHBIE pPE3yNbTaTBl OCBOCHUS NpPeAMETa «XHUMUS»  OTPAXKAIOT
c(OPMUPOBAHHOCTh ONbITA TO3HABATENBHOM M MPAKTUUECKOM NESITeIbHOCTU
o0y4Yaromuxcs 1Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM YHUCIIE B
YacTu:

1) rpaxaaHCKOro BOCIIUTAHUS

OCO3HAHUS 00YYAIOIIUMHUCS CBOUX KOHCTHUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBKEHHUS K 3aKOHY U IPABONOPSIAKY;

NPEACTABICHUA O COLUAIbHBIX HOpPMax MW MpaBWiIaX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIbHOCTU MpU CO3AaHUHU
y4€OHBIX MPOEKTOB, PEUIEHUU YYEOHBIX W TO3HABATEIbHBIX 3aJ1ay, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMaThb M MNPUHUMAaThb MOTHUBBI, HAaMEPEHMs, JOTHUKY H
apryMEHThI IPYTUX MPU aHAIHU3€E PAa3INYHbIX BHJIOB YUYEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOr0 BOCTIMTAHUA:

LEHHOCTHOI'O OTHOIICHMS K MCTOPUYECKOMY M HAydyHOMY HAacCJEIUI0
OTE€UYECTBEHHON XMMUH;

yBaXEHUS K MPOLECCY TBOpUYECTBA B OOJACTU TEOPUM U NPAKTUYECKOIO
NPUMEHEHUS] XMMUM, OCO3HAHMS TOTO, YTO JOCTHXKEHUS HAYKU €CTh Pe3yibTaT
JUINTENbHBIX ~ HAOJIOJEHUI, KpPOMOTJIMBBIX OSKCIEPUMEHTAJIBHBIX  IOUCKOB,
HNOCTOSIHHOI'O TPY/a YYEHBIX U MPAKTHKOB;

UHTEpECa M TI03HABATEIbHBIX MOTHBOB B TMOJYYEHHUH M MOCIEAYIOIIEM
aHanu3e MHQOpPMALUU O MEPEJOBBIX JTOCTHKEHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUHY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOr0 MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUM, CBA3aHHbIE C XUMUYECKUMHU SIBIICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEUIECHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M TOCTYIKH CBOMX TOBApHILEH C
NO3UIUMNA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE IMOCJIEJICTBHM 3THUX
IIOCTYIIKOB;

4) dopMuUpOBaHNS KYJIbTYPHI 310POBbS:

NOHMMaHUsl ULEHHOCTEH 370poBOro u 0Oe3omacHoro obpasza >KHU3HW,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY (U3NYECKOMY U
IICUXMUYECKOMY 3]I0pPOBBIO;

coOroIeHrsT TIpaBmi O€30MacHOr0 OOpalieHusi C BEMIeCTBAaMU B OBITY,
IIOBCETHEBHOM )KU3HU U B TPYZAOBOM JAEATEIBHOCTH;

NOHMMAaHUs LEHHOCTHM MPaBWI HHIMBUAYAJIbHOTO M  KOJUJIEKTHMBHOIO
0€3011acHOr0 MOBEACHUS B CUTYAIUsIX, YIPOXKAIOIINUX 37J0POBbIO U KU3HU JIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUATUS BPEAHBIX NPHUBBIYEK (YHOTPEOICHHS
AJIKOT 0JIs1, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEI0BaTEIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHJAAX
NEeSITEeNbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTH€ B PCEIICHWHM MPAKTUYECKUX 3aJad
COLIMAJIBHOM HAIPABJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YU4E€HHIO NMpodeccuil pa3iuyHoOro pojaa, B TOM
YuCJie HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUH 10 XUMHUH;

YBaXXCHUSI K TPYY, JIIOJSAM TPy/Aa U pe3yJibTaTaM TPYJI0BOH JeATeIbHOCTH,

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIWBUIYAIbHOW TPAEKTOPUHU
oOpa3oBaHus, Oymymied Tpodeccuu U pealn3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMUM, HHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) 3K0JI0rN4eCKOro BOCIIMTAHMS:

AKOJIOTMYECKU 1€71€CO00Pa3HOr0 OTHOUIEHUS K MPUPOAE, KAK HCTOUYHUKY
CYILIECTBOBAaHMS KU3HU HAa 3EMIIE;

NOHUMAaHUSl TJI00aNBbHOIO XapaKTepa SKOJOTMYECKUX MPOOJIeM, BIUSHUS
SKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE MTPUPOIHON U COLUATILHON CPEIbI;

OCO3HAHUS HEOOXOJMMOCTH WCIOJb30BAHUS JIOCTHXKEHUM XUMHHM IS
pelieHrs BOMPOCOB PallMOHATILHOTO MPUPOIO0NOIL30BaAHNS;

AKTUBHOIO HENPUATHS JIEUCTBUWA, NPUHOCAUIMX BpPEA  OKPYKaIOIIEH
NPUPOJHON Cpele, YMEHUS TPOTHO3UPOBATH HEOIATOMPUSTHBIC KOJIOTHUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX IEUCTBUN U MIPEAOTBpaIlaTh UX;

HAJIUYUSl Pa3BUTOrO SKOJIOTMYECKOr'0 MBIIIUICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OIbITA NEeATEeNbHOCTU AKOJIOTMYECKON HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
NpaKkTUKe, CIOCOOHOCTM ¢ YMEHHUS AaKTHUBHO NPOTHBOCTOSITH HICOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOW MPAKTUKH;

NOHUMaHUsl CHeUM(PUKA XUMUU KakK HayKd, OCO3HaHUS €€ poiud B
(dbopMHUpPOBAaHUN PALMOHATBHOTO HAYYHOT'O MBIIUICHHUS, CO3JaHUU IIETOCTHOTO
peACcTaBiIeHUS 00 OKPYKAIOIIEM MUPE KaK O €AMHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH U peHieHuH MpodJieM COXpaHEHUs
IPUPOTHOIO PAaBHOBECHS;

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHM JJIE  COBPEMEHHOM
IUBWIM3ALMA: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W BaXHOM pojiud B
CO37IaHUM HOBOM 0a3bl MaTepuaibHON KYJIbTYpbl, pELICHUHU TJI00aNbHBIX MpoOeM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUYECTBA — CHIPhEBOM, IHEPIETUUECKOM, MUILIEBON U
IKOJIOTMYECKOM O€30MacHOCTH, B PAa3BUTUM MEJUIIUHBI, O0ECIICUYEHUU YCIOBHM
YCHEUIHOTO TpyJa M JKOJOTUYECKH KOMGPOPTHOM JKM3HHU KaXJOro 4YieHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TOHMMaHUsA CYIIHOCTH METO/IOB
MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIb30BaTh



TIOoJTydaeMble 3HAHUSI JIJISl aHAIN3a M OOBSICHEHUS SIBJICHUH OKPYXKAIOIIEro MUpa U
IPOUCXOIANINX B HEM M3MEHCHUM, YMEHUS JIenaTh 000CHOBAaHHBIC 3aKJIFOUCHUS Ha
OCHOBE HAy4YHBIX (DAaKTOB M MMEIOMUXCS JAHHBIX C IIEJIbI0  IOJYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIHLHO WCIOIb30BaTh XHUMHUYECKUE 3HAHHS IS
pelIeHMs MPOoOJIeM B pealbHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TIO3HAHUIO M UCCIIeIOBATENILCKOMN IeATEeIbHOCTH;

TOTOBHOCTH H  CIHOCOOHOCTH K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWW 10 XUMHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU;

MHTEpeca K OCOOEHHOCTSM TpyJa B Pa3IUYHBIX cepax mpodeccrHoHaTbHON
NeSITeTHHOCTH.

METANPEIMETHBIE PE3YJIBTATDI

MeranpenMeTHble pe3yJIbTaThl OCBOCHHUS YYEOHOro mpenmera «XuMus» Ha
YpOBHE CpeIHEeT0 00111er0 00pa30BaHus BKIIOUYAOT:

3HaUYMMbIE IS (QOPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIONIUXCS
MEXTUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE TOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAYYHOM KApTUHBI MHUpAa U CHENU(UKYy METOJO0B TIO3HAHUS,
UCIIOJIb3YEeMBIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO, SHEPTHs, SBJICHUE,
IPOIIeCC, CUCTEeMa, Hay4YHbIH (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCIIEOBaHNE, HAOIIOICHHE, U3MEPEHHE, DKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHBIC Y4eOHbIC NEeWCTBHs (MO3HABATEIbHBIC, KOMMYHUKATHBHBIC,

PErYISTUBHBIE), o0ecreynBaroIme (dbopmHpoBaHue (yHKLIMOHAIBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMHN 00YyYaroIIuXCs;
CIIOCOOHOCTH o0yyarouxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCUUILUTMHAPHBIE, MUPOBO33PEHUECKUE 3HAHMS U YHUBEPCAJIbHbIC y4eOHbIE
JICWCTBUS B MIO3HABATEIBHON U COLMAIIBHOM MIPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIBHBIMH, KOMMYHHKATHUBHBIMH W  PETYJISTHUBHBIMU
ICUCTBUSIMU.

OBJjaaenue YHHBEPCAJTbHBIMHA yueOHbIMH MO3HABATEJIbHBIMH
JeliCTBUSIMM

1) 6a3oBbIe JIornYecKHne JelHCTBHSA:

CaMOCTOATETLHO  (OPMYNIHpPOBATH W AKTyaIM3UPOBaTh  MPoOIIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAeisaTh LEIU JEeITEIbHOCTH, 3ajJlaBas MapaMmMeTpbl U KPUTEPUH HX
JTOCTHKEHUSI, COOTHOCUTH PE3YJIbTAThI ACSITEIBHOCTH C TOCTABICHHBIMHU LIETSIMU;

WCIIOJIb30BATh MPU OCBOCHUW 3HAHUU NPUEMBI JTOTMYECKOTO MBIIIJICHHUS —
BBIJICJISITh XapaKTEpHbIC MPU3HAKU TMOHATHUH W YCTAHABJIMBATh UX B3aMMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS JIJI1 OOBSICHEHUS OTACNbHBIX (DAKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAHUS U KPUTEPUU JJIs KiIacCUPUKAIMU BEIIECTB U
XAMUYECKHUX PEaKIUi;

YCTaHABJIMBaTh NPUYUHHO-CIEICTBEHHBIE CBSI3M MEXAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pACCYX ACHUS (MHIYKTUBHBIC, JEIyKTUBHBIE, IIO
AQHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUYUS B paccMaTpPUBAEMbIX
SIBJICHUSIX, (DOPMYJTUPOBATH BHIBOJIBI M 3aKIIFOUCHUS;

MPUMEHSTh B MPOIECCE MO3HAHUSI, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, MPE0OPA30BBIBATH MOJIEIbHBIC MPECTABICHUS — XUMHUECKUIT
3HaK (CHMBOJI) DJJE€MEHTa, XUMHYecKas (opMmyjia, YpaBHEHHE XHMHUYECKOU
peaKkuu — MpU pPEIICHUU Y4eOHBIX MO3HABATENIBHBIX W MPAKTHUUECKUX 3ajad,
NPUMEHSTh Ha3BaHHBIE MOJICIIbHBIC MPEICTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB M3yYaEeMbIX BEIIECTB U XUMUYECKUX PEAKIIUM.

2) 0a3oBbI€e HCCIe0BaTEIbCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMU METOJIOB HAyYHOTO MO3HAHMSI BEIIECTB U XUMHUYECKUX
peaKLuil;

dbopMynHpOBaTh LIETU U 33]1a4l UCCIEIOBAHUS, UCIIOIH30BATh MTOCTABICHHBIC
U CaMOCTOSITENHHO C(HOPMYTUPOBAHHBIE BOMPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI I (DOPMUPOBAHUSI TUIIOTE3BI MO MPOBEPKE MPABUIBLHOCTHU
BBICKA3bIBAEMBIX CYKJICHUH;

BJIQJICTh HABBIKAMU CaMOCTOATEIIBHOTO IUIAHUPOBAHUS W IPOBEICHUS
YUYEHUYECKHUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOIIOAATh 32 XOJIOM
npoLecca, CaMOCTOATENbHO MPOrHO3MPOBATH €ro pe3yibTar, (HOpMyIUpoBaTh
0000111eHHs U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOICIIaHHON paboTe;

OpUOOPETaTh OMNBIT YYEHUYECKOHM MCCIIEIOBATEIbCKOM U MPOEKTHOM
JESATENIbHOCTU, TMPOSBISTH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a]ay, IPUMEHEHUIO Pa3IUYHBIX
METOA0B MTO3HAHMUSI.

3) pa6ora c nunpopmanueii:

OPUEHTUPOBATLCA B PA3JIUYHBIX HUCTOYHMKAX MWHOOpManuu (HAy4HO-
NOMyJIsipHasl JIUTEpaTypa XUMHYECKOTO COJEpKaHUsS, CIPABOYHbIE TMOCOOMS,
pecypcel MHTepHeTa), aHaau3upoBaTh WUH(YOPMAIIMIO PA3IUYHBIX BUIAOB U (POpM
npeACTaBIEHUs, KPUTHYECKHU OILICHUBATH eé JIOCTOBEPHOCTh u
HETIPOTUBOPEUYUBOCTH;



dbopMyIHUpOBaTh 3aMpPOChl U MPUMEHAITh PA3IUYHBIE METO/bl MPU TMOUCKE U
orbope wuHboOpmanu, HEOOXOAUMOW JIJISI BBINOJHEHUS YYEOHBIX 3ajau
ONPEIEIIEHHOr O THUIIA;

NpUOOPETaTh OMNBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUHM U PA3IMYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QOpMYy  TMpEICTaBICHUS
uHbopmaIu (CxemMbl, rpaduKu, JTUarpaMMbl, TaOJIUIIbI, PUCYHKHU U APYTHE);

UCIIONIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeAcTBa NpH paboTe C
XUMUYECKON WHGOpMaNHe: TPUMEHATh MEXIpeaAMeTHbie ((pu3udeckne u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEeBUATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpPeoOpa3oBbIBATh 3HAKOBO-CMMBOJIMYECKHE CPEACTBA
HATJISITHOCTH.

OBiaeHne YHMBEPCAJTbHBIMM KOMMYHUKATHBHBIMU AeHCTBUSIMH:

3a/1aBaTh BOIPOCHKI MO CYIIECTBY 00CYXKJAaeMOM TEMbI B X0JI€ JUaora U/ Win
JUCKYCCUH, BBICKa3bIBaTh  HAeH, (GOPMYJIHPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIbHO BBINIOJIHEHHS IPEIJIOKEHHON 3a/1a4H;

BBICTYNIaTh C MPE3EHTAlMEl pe3yJIbTaTOB IMO3HABATEIbHOU JEATEeNbHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM MPH BHITIOJIHEHUN
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKONW padOThl MO MCCIEAOBAHUIO CBOMCTB
U3Y4aeMbIX BEIECTB, pea3aIlui yueOHOTrO MPOoeKTa U (OPMYITHPOBATH BHIBOJIBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIENOBAHUN IMYTEM COrJIACOBAHUA MO3ULMNU B
X0J1e 00CYXJIeHUSI 1 0OMEHAa MHEHUSIMU.

OgjaieHNe YHHMBEPCAJIbHBIMY PEryJSITUBHBIMU AeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBISTH CBOIO IO3HABATEIbHYIO
JeATEeNbHOCTh, ompeaenss €€ [edu W 3ajadyd, KOHTPOJIMPOBaTh U IO MeEpe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpEJIaraeMblil  alrOpUTM JIEeUCTBHM TIpH
BBITIOJTHEHWM Y4YEeOHBIX M UCCIENIOBATEIbCKUX 3aj7ad, BBIOMpaTh Hambosee
3¢ eKTUBHBIN CrMOCO0 WX perieHus ¢ Y4ETOM TOMYyYCeHHs] HOBBIX 3HAHUU O
BEIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISTh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CamMOaHallh3a
U CAMOOIICHKH.

IHPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpenMeTHble pe3ynabTaTbl OCBOCHHS Kypca «OpraHuyeckass XUMHSI»
OTpaXkaroT:

c(hOpMUPOBAHHOCTb  TPEACTABICHUM O XUMHUYECKOM  COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBl MHpPA, POJIM XHMUU B TIO3HAHUU SIBICHUU



opupoabl, B (OPMUPOBAHMM  MBIIUIEHUS MW  KYyJbTYpbl JIMYHOCTH, €€
(yHKIMOHAIBHOW FPAMOTHOCTH, HEOOXOIUMOM /1JIs1 pElIeHHs IPAKTUUECKUX 3a1a4
U 3KOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBbIO M MPUPOIHOM
cpene;

BJIQJCHUE  CHCTEMOW  XMUMHUYECKHMX  3HAHUM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAralONIMe TMOHATUS (XMMHYECKHI DIIEMEHT, aToM, 3JIEKTPOHHAas
000J104Ka aToMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMUUECKas]
CBsI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaml€HHAas), MOJb, MOJSpHAs
Macca, MOJSpHBIM O0BEM, YrIepoAHbI cKener, (yHKIHMOHAJIbHAs TIpynna,
paauKai, U30Mepus, U30MEPbl, TOMOJIOTMUYECKUIN PAJl, TOMOJIOTH, YIJI€BOIOPOIbI,
KHCJIOPOA U a30TCOJAEPKAIHUE COCIMHEHHsS, MOHOMEp, IMOJIUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOECHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHUsI MAaccChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3bIK XUMHH, MHUPOBO33PEHUYECKUE 3HAHUS,
JeKale B OCHOBE IIOHMMAHMWS IIPUYMHHOCTM M CUCTEMHOCTH XHMHYECKHX
ABJICHUHM, (PAKTOJOTMYECKUE CBEICHUS O CBOWCTBAxX, COCTaBe, IMOJIYYCHUH U
0€30MaCHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IPAKTUYECKOM 1eSITeIbHOCTH YeIOBEKA;

c(OPMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKT€pHbIE NMPU3HAKU MOHSTHH,
YCTAHABJIMBATh MX B3aUMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHATHS NPU
OMKMCAHUM COCTaBa, CTPOCHUS U MPEBPALICHUI OPraHUYECKUX COSANHEHUM;

c(hOpMHPOBAHHOCTh YMEHHMH HCIMOIb30BATh XMUMHYECKYI0 CHUMBOJIUKY IS
COCTaBJICHUS] MOJIEKYJSPHBIX U CTPYKTYpPHBIX (pa3BEpHYTOH, COKpAIIEHHON)
dopMyn OpraHMYeCKHX BEIIECTB W ypaBHEHUH XHUMHUYECKUX PpEaKIui,
U3rOTABJIMBATh MOJENIU MOJIEKYJ OPraHMYECKUX BEIIECTB IS WLIIOCTPALUU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUN YCTAHABIMBATh IMPUHAIJIC)KHOCTh H3YUEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOEHUID K OINpEACIEHHOMY
KJIaccy/rpynne COeAMHEHU (yriaeBOAOpObl, KHUCIOPOJ M a30TCOJAEpXKallHe
COEJMHEHMSI, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUsS), J1aBaTb UM Ha3BaHUS [0
cucremarnuecko HomeHknarype (IUPAC), a Takxke NpUBOAUTH TPHUBUAILHBIC
Ha3BaHUS OTJAEIBHBIX OPraHMYECKUX BEIIECTB (ITHJIEH, MPONWIEH, aleTUJIEH,
ATUJICHIJIMKONb, TIUIEpUH, (eHos, (popmayblerui, alueTaablerujl, MypaBbUHAs
KHCJIOTA, YKCYCHasl KMCJI0Ta, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAs KHCIIOTA, TIIFOKO034,
dpyKTO3a, KpaxmMa, LeJI0I03a, MIHULUH);

c(OpMHPOBAHHOCTh YMEHMS OINPEAENATh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYeCKUX COCIUHEHUSAX (OJUHAPHBIEC U KPATHBIC);



c(hOpMUPOBAHHOCTb yMEHUS NPUMEHATH TMOJIOXKEHUSI TEOPUH CTPOECHUS
opranudeckux Bemects A. M. byriepoBa ais 00bICHEHHs] 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

chOpMHPOBAHHOCTh ~ yYMEHHMM  XapaKTepu30BaTb  COCTaB, CTPOCHHUE,
buznueckne W XUMUYECKUE CBOWCTBA TUIMYHBIX MPEICTABUTENCH Pa3TUIHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, dTaH, ITWICH, NMPOIUJIEH, alleTHJIEH,
Oyranuen-1,3, merwiOyraauen-1,3, GeH30J, METaHOJ, 3TAaHOJ], STUJICHIJIMKOJb,
TJIAIEPUH, (EHOJ, areTalbJerua, MypaBbUHAs M YKCYCHas KHUCIIOTBHI, TJIIOKO3a,
KpaxMall, 11eJIJTI0JI03a, AMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJy HUMH YpPaBHEHUSIMHU COOTBETCTBYIOIIUX XHUMHUECKUX PEAKIUHA C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOYHUKH YTIIEBOJOPOIHOTO
Chlpbd  (HEQTh, NPUPOAHBIM Ta3, Yroib), CIHOCOOBI HMX NEPEepadOTKu U
MPaKTUYECKOE MPUMEHEHHE MPOYKTOB MEpepadOTKH;

c(OpMHPOBAHHOCTh YMEHHUU TIPOBOJUTH BBIYUCICHUS 10 XUMHUYECKHUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJTUYECTBA HMCXOJIHOTO BEIIECTBA WIIM TMPOJYKTA
peakiuu 1O W3BECTHBIM Macce, O0bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WIH MPOYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMCHHH BJIaJETh CHCTEMOM 3HAHHM 00 OCHOBHBIX
METOAaX HAYYHOIO MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX sBJICHUH (HaOM0eHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIC XUMHYECKUE 3HAHMS ISl TPUHATHS PEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HX
IPUMEHECHUEM;

c(hOopMUPOBAHHOCTb YMEHUM COOJIIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOM
nocyao U jgabopaTOpHBIM OOOpYJOBaHUEM, a TaKXKe IpaBuiia OOpalIeHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBHITOJHEHUIO JIaOOPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTb YMEHUN IJIAHUPOBATh U BBINOIHATH XUMHYECKUM
AKCTIEPUMEHT (TIPEeBpaIlleHHs OPTaHUYECKHUX BEIECTB MPU HATPEBAHUH, ITOTYyUYEHHUE
TUJIEHA W H3YYEHUE €ro CBOMCTB, KAUYECTBEHHBIE PEAKIMU OPTaHUYECKUX
BEIIIECTB, JIEHAaTypalus O€JIKOB MPHU HarpeBaHUM, IIBETHHIC pEaKIMu OEJKOB) B
COOTBETCTBHM C TIpaBUJIaMM TEXHUKU O€30MAaCHOCTH TMpU OOpalleHUH C
BEIIECTBAMU U J1A0OPATOpPHBIM OOOpPYIOBAHHEM, TMPEACTABIATh PE3YJbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHHI COOTBETCTBYIOIIUX
peakiuit 1 GOpMyIHPOBATH BHIBOALI HA OCHOBE 3THX PE3YJbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJU3UPOBATh XHUMHUECKYIO
uHpOpMAIIMIO, TOJIYy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEeACTBA MAaCCOBOM
uHbopmaru, IHTepHET U ApyTux);



chOpMUPOBAHHOCTh ~ YMEHUN  COONIOAATh  MpaBWiIa  3KOJIOTHYECKU
1eaecoo0pa3Horo MoBEeAEHUS B OBITY W TPYAOBOM JESITEIHHOCTH B IEIAX
COXpaHEHUs] CBOEro 3/I0POBbSl M OKPYXKAIOIIEW MPUPOJHON Cpellbl, OCO3HABATH
OMAacCHOCTh BO3JICWCTBUSA HA JKUBBIE OPraHU3MbI ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MoHUMas cmbica mnokazarens [I/IK, mosicHsaTe Ha mpumepax crocoObl
YMEHBILICHUSI W TIPEAOTBpPAICHUST WX BPEIHOTO BO3JCHCTBHS Ha OpraHU3M
YeJIOBEKA;

JUTsl OOYYAIOIINXCS C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBBS: YMECHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMUYECKUX SIBJICHUH;

JUISL  CHEeNbIX U CIHA0OBUIALIIMX OOYyYarolUMXCs: YMEHHUE HCIOJIb30BaTh
penbeHO-TOYEUHYIO0 cucTeMy oOo3HadeHuit JI. bpaiins s 3anmMcu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOEHHUS Kypca «OOmas u HeopraHmdeckas
XUMHUS) OTPaXKaroT:

c(OpMHUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOW COCTaBIIAIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUU B TIO3HAHWUU SIBJICHUU
Opupoabl, B (QOPMUPOBAHUM MBIIUICHUS UM  KYJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUs MPAKTUYECKUX 3a7a4
U 9KOJOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpexne;

BJIAJICHUE  CHUCTEMOM  XUMHYECKMX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOMOJIaraloiue MOHATUA (XUMHUYECKUNA SJIEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBI OO0BEM,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECKas CBA3b
(KOBaJIEHTHAsl, MOHHAs, METAJJIMYECKasi, BOJOPOHAsS), KpUCTAIUINYECKasl penieTka,
TUANBl ~ XUMUYECKUX  PpEaKUUid, pacTBOp, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
AIEKTPOJUTHYECKAS JIUCCOLMAILUSA, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTH
XUMUYECKON peakii, XUMHUYECKOE PABHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Auccouuanuu, nepuoaunueckunt 3akon JI. M. Menneneesa,
3aKOH COXPAHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPALLICHUS HEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUU S3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUA, JICKAIIME B OCHOBE NOHWMAaHUS MNPUYUHHOCTH WU
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOIOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYeHUH U 0€30M1aCHOM HCMOJIb30BAHUM BAXKHEUIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUUECKOU JIEATETbHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHSITHIA,
yCTaHABJIMBATh WX B3aUMOCBSI3b, MCIOJIL30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHUU HEOPTaHUYECKHUX BEIIECTB U UX MIPEBpaIlCHU;

c(hOpMHPOBAHHOCTh YMEHHMM HCIOIb30BATh XHUMHYECKYI0 CUMBOJIUKY IS
coctaBieHus (OpMysn BEIIECTB UM  YpPaBHEHHM XUMHUYECKUX  PEaKIUH,
cucremaruueckyro HomeHknatypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbld Ta3, YIVIEKUCIBIA Ta3, aMMHUaK, ramiéHas
U3BECTh, HETalI€Has U3BECTh, TUTHEBAs COAA, MTUPUT U APYTHE);

c(hOpMHPOBAHHOCTh YMEHUH OMPEACIIATh BAJICHTHOCTD M CTEMEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCJAMHEHHUSAX PA3JIMYHOIO COCTaBa, BUJ XUMHYECKOU
CBs3U (KOBaJICHTHAs, MOHHAS, METaJNIMYECKasi, BOJOPOHAS) B COCAUHEHUSIX, THI
KPUCTAJJIMYECKOW PEIIETKHM KOHKPETHOrO BelIeCTBa (aTOMHAasi, MOJICKYJsIpHas,
MOHHAs, METAJUTMYECKas), XapaKTep Cpeibl B BOJHBIX PACTBOPAX HEOPraHUUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTH YMEHHUM yCTaHaBJIUBaTh NPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBy K OMNpEAeIEHHOMY Kiaccy/TpyIe
COeIMHEHUHN (MPOCThIE BEIIECTBA — METAJJIBI U HEMETaJIbl, OKCUJIbl, OCHOBaHUS,
KHUCJIOThI, aM()OTEpPHBIE TUIPOKCHIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI MEPUOIUYECKOro 3akoHa Jl.
N. MenpeneeBa u JeMOHCTPUPOBATH €TI0 CUCTEMATH3UPYIOIIYI0, O0BSICHUTEIHHYIO
U IPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKMX »dJeMeHTOB |—4 mepuonoB Ilepuonnueckoi CUCTEMBI
xumuueckux snemeHToB JI. M. MenpaeneeBa, ucmonb3yst MOHATUA «S-, p-, d-
AJIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHU», OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COEIMHEHUN
110 repuojiam u rpymmam [lepuoanyeckon cUCTEMBI XUMUYECKUX 3eMeHToB Jl. U.
Menneneena;

chOpMUPOBAHHOCTb YMEHHUM  XapakTepu3oBaTh (OMUCKHIBATH)  OOIIHE
XUMUYECKUE CBOWCTBA HEOPraHUYECKUX BEIIECTB  PAa3JIMYHBIX  KIJIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE T€HETHMUYECKON CBSI3M MEXKIYy HEOPraHUYECKHUMU
BEII[ECTBAMU C MOMOIIbI0 YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIUU IO
pa3JIMYHBIM TPU3HAKaM (YUCIYy U COCTaBY pPEArvpyrolINX BEIIECTB, TEIIOBOMY
ahdeKTy peakiu, U3MEHEHHUIO CTEIEHEH OKHCICHHS 3JIEMEHTOB, 00PaTUMOCTH
peaKklMy, YYacTHIO KaTaanu3aropa);

c(hOpMUPOBAHHOCTh YMEHHMM COCTABJISATh YpPaBHEHHUS PEAKIUN pPa3IudHBIX
THUIIOB, MOJIHBIE M COKpAIlIEHHbIC YPABHEHUSI PEaKIIMii HOHHOI'0 OOMEHA, yYUThIBas
YCJIOBUSI, TPU KOTOPBIX 3TU PEAKIIUH UAYT JO KOHIA;



c()OpMHPOBAHHOCTh YMEHUN MPOBOJUTH PEAKLMH, IOATBEPKIAIOIIHNE
KAUYECTBEHHBI COCTAaB PA3JUYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

chOpMUPOBAHHOCTh ~YMEHHMM  PACKPBIBaTh  CYIIHOCTh  OKHUCIHTEIHHO-
BOCCTAaHOBUTENIbHBIX PEAKLUUA MOCPEACTBOM COCTABJICHMSI AJIEKTPOHHOIO OanaHca
ATUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUUECKON
pEaKIy OT Pa3INIHBIX (PAKTOPOB; XapaKTEP CMEUICHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3zaeicTBus (mpuniun Jle [llarense);

c(OpMHPOBAHHOCTh YMEHUN XapaKTepU30BaThb XHWMHUYECKHE IMPOIIECCHI,
JeXKallue B OCHOBE IPOMBIIIJICHHOIO MOJY4YEHUsI CEPHOW KHCIOTBI, AMMHAaKa, a
TaKke C(OPMUPOBAHHOCTHh MPEICTABICHUNA 00 OOLMX HAyYHBIX NPUHLHUIAX WU
AKOJIOTHYECKUX MPOOJIEeMaX XUMMUYECKOr O IIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHUN NPOBOJIUTH BBIYUCICHUS C MCIOJIb30BaHUEM
HOHATHUSL «MAaccoBasi JOJs BEIIECTBA B PacTBOpE», OOBbEMHBIX OTHOIICHHH Ta3oB
IpY XUMHYECKUX PEAKIMIX, MACChl BEIIECTBA WK 00bEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCEe WM O0OBEMY OJIHOIO U3 YYACTBYIOLIUX B PEAKIMH
BEIIECTB, TEIUIOBOTO 3¢ (eKkTa peakliud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPALLECHUSA U COXPAHEHUS SHEPTUH;

c(hOopMUPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOM
nocyao U jabopaTOpHBIM OOOpYJOBaHUEM, a TaKXKe IpaBuiia OOpalIeHUS C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKLHUSMHU IO BBITOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHUPOBAaTh U BBINOJHATh XHUMUYECKHM
AKCIIEPUMEHT (pa3i0KeHHE MEePOKCHIA BOAOPOJa B MPUCYTCTBUU KaTalM3aTopa,
OIIPE/ICIICHUE CpEeAbl PAcTBOPOB BEIIECTB C IMOMOULIBIO YHUBEPCAIBHOIO
MHIUKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaklvy,
peaklMM MOHHOTO OOMEHA, KAYeCTBEHHBIE pPEaKIMU Ha Cyinb(aT-, KapOoHAT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHBIX 3aJad IO
temaM «Mertams» U «Hemeramibl») B COOTBETCTBHM C INPAaBWIAMHM TEXHUKU
0€30MacHOCTH MPHU OOPAILEHUHU C BEIIECTBAMHU U JJA0OPATOPHBIM 000pPYIOBaHUEM,
NPEJICTAaBIATh PE3YJbTAaThl XUMHUYECKOTO 3KcIepuMeHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIOUIUX pEaKIMid U (POPMYIHPOBATH BHIBOABI HA OCHOBE
3TUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIU3UPOBATH XUMHYECKYIO
uHGOpMAIIMIO, TOJYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYyHUKanuu, UHTepHET U Ipyrux);



chOpMUPOBAHHOCTb  YMEHUH  COOJNIOAaTh  MpaBWIa  SKOJIOTHYECKH
1eaecoo0pa3Horo MoBEeAEHUS B OBITY W TPYAOBOM JESITEIHHOCTH B IEIAX
COXpaHEHUs] CBOEro 3/I0POBbSi U OKPYXKAIOIIEW MPUPOIHON Cpellbl, OCO3HABATh
OMAacCHOCTh BO3JEHUCTBUS HA KUBBIE OPTaHU3MbI OMPEICIEHHBIX BEIIECTB, HOHUMAs
cmbicn mokazarenst [IJIK, mosicHATh Ha mpuMepax CHOCOObl YMEHBIICHUS U
PEAOTBPAILICHUS UX BPEIHOTO BO3ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsl OOY4YarOIIMXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSAMH 3]I0POBbS: YMEHHE
NPUMEHATh 3HAHHWS 00 OCHOBHBIX JOCTYIHBIX METO/aX ITO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL  CIenbIX U ClHa0OBUIALIIMX OOYyYaloOlIUXCS: YMEHHE UCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHudt JI. bpains st 3anvcu XUMHUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB 4 TeM (uudposbie)
Ne ni/m KonTpoabnsbie | IlpakTnueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsI pecypenI
Pasnea 1. Teopernueckune 0CHOBbI OPraHMYeCcKOd XUMHH
IIpeamer oprannyeckon xumun. Teopus
1.1 CTPOEHUS OPraHUYECKUX COEIMHEHUH A. 3
M. Bytneposa
Hroro no pazgeny 3
Pa3nen 2. YrieBoaopoasl
2.1 [IpenenbHblE YrIeBOAOPOABI — aJKAHbI 2
2 HenpenenbHble yriieBogOpPOIbl: aJTKEHBI, 6 1
aJKaJUEHbI, ATIKUHBI
2.3 ApoMaTH4eCcKHe YIrieBOA0PObI 2
24 [TpupoiHbIE HCTOUYHUKH YTIEBOIOPOAOB U 3 1
uX mepepadoTKa
Hroro no pazgeny 13
Paznen 3. Kuciaopoacoaepxamue opranndecke coeuHeHUust
3.1 Cnuptel. ®eHon 3
39 Anpneruasl. KapO0oHOBBIE KHCIIOTHI. 7 |
CrnoxHble 3(hupbl
33 VYrneBobl 3 1




Hroro no paszneny 13
Pasnen 4. A3orconepxkaiiue opranudeckue coeJHHeHUs1

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazgeny 3
Pa3znen 5. BoicokoMosieKyJISIpHbIE COeIMHEHUS

5.1 [Tnactmaccer. Kayuyku. Bonokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KoanuyectBo yacos DJIeKTPOHHbBIE
HaunmeHoBaHMe pa3/iesioB U TeM ungposbie
Ne n/m P Konrpoabusie | IlpakTHyeckue (uuhp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchbl
Paznen 1. Teoperuueckne 0OCHOBBI XUMUH
Ctpoenue atoMoB. [lepuoanyeckuii 3aKkoH
1.1 u [leproanyeckas cucteMa XMMUYECKUX 3
anemeHToB J[. 1. Menaeneena
12 Crpoenue BemiectBa. MHOTOOOpasue 4
' BCIIECTB
1.3 XHWMHWUYECKHUE PEAKLIUU 6 1 1
Hroro no pazneny 13
Paznen 2. Heopranuueckasi xummust
2.1 Mertauibl 6 1
2.2 Hemerannsl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX )
' BEILIECTB
Uroro no pazgeny 17
Pa3zpnen 3. Xumus v Ku3Hb
3.1 XUMUS U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3







IHOYPOYHOE INIAHUPOBAHUE

10 KJIIACC
KonunyecrBo 4yacos DJIEeKTPOHHBIE
Ne ara u¢posbie
n/n Tema ypoxa Bcero Koutpoabupie | Tpakruiecikue f[[:syqeﬂuﬂ :)lﬁ[()l;l;.onaTenbﬂme
padoThbI padoTsI pecypesI
| IIpenmeT OpraHu4ecKoi XuMuH, e |
BO3HHKHOBEHHUE, PA3BUTHUE U 3HAUCHHE
Teopust CTpoeHUsI OpraHUYECKUX
2 coenqunenu A. M. bytieposa, eé 1
OCHOBHBIE€ MOJIOKEHUS
[IpencraBnenue o KIaccuPpUKaIUN
3 opraHnyeckux BeuecTs. Homenknartypa |
(cucTemaTuveckas) U TPUBHAIbHbBIC
Ha3BaHUs OPTaHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, |
TOMOJIOTHUECKHUH PsiJT
5 Mertan u 3TaH — npocTeume 1
MIPEICTAaBUTEIH aJTKAHOB
6 AJIKEHBI: COCTAaB U CTPOEHUE, CBONCTBA 1
7 OTWJIEH U MPOMUIIEH — MPOCTEHIINe ]
MPEACTABUTENH AJIKEHOB
g [Tpaktrueckas padota Ne 1. «I[lomyduenue | |
ATUJICHA U U3yYEHUE €TI0 CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 MetunoyraaueH-1,3. Ilomydenne 1

CHUHTETHYECKOTO KayuyyKa 1 PE3UHBI




AJIKMHEBL: cOCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKUM psAll. ALIETHICH —
MPOCTEUIINN MPEJICTABUTEIb ATIKUHOB

1 Beluncienus 1o ypaBHEHHUIO XUMUUYECKOU
peakiuu

12 Apensl: 6eH3011 1 TOJTyoJ1. TOKCHYHOCTD
apeHoB

13 I'eneTnyeckas CBSA3b yIiI€BOJIOPOAOB,
MPUHAIJISKAIUX K PA3IUYHBIM KJlaccaM
[IpupoaHble HCTOYHUKH YTIEBOAOPOAOB:

14 MIPUPOJIHBIN a3 U MOMYTHBIE HeDTIHBIC
ra3bl, HeTh U POJYKTHI €€ IepepadoTKu
[IpupoaHble HCTOYHUKH YTIIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U MOMYTHBIE HEPTSIHBIE
rasbl, He()Thb U IPOJIYKTHI €€ mepepadoTKH

16 KonTposbHas padbora 1o pazueny
«YT1eBoA0pOABI»

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHos. BogopoaHas cBs3b

18 MHOroatoMHble COUPTHI: ITHICHTITUKOIb 1
TIULEPUH

19 ®DeHOo: CTPOCHHUE MOJIEKYITbI, PU3NYECKUE
Y XMMUYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpneruast: GopManbaeTul u
aneTanbaerusl. AeToH

’1 OaHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAsI U YKCYCHAas

22 [Tpaxktuueckas paborta Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIOTBDY

CTeapI/IHOBaH " OJICMHOBAs1 KHCJIOTHI, KaK

23 MIPEACTAaBUTEIM BBICIIUX KapOOHOBBIX
KHUCJIOT

24 Mpbiia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JCHCTBHE
CrnosxHbie 3(hUPBI KaK MPOU3BOIHEIC

25 KapOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX
3¢pupoB

26 JKupbl: rumponus, mpuMeHeHHE,
OuosioruuecKasi pojb )KHpPOB
YTneBoasl: cOCTaB, KJIACCH(PHUKALINS.

27 BakHelue mpeacTaBUTENN: III0K034,
bpykTo3a, caxaposa

)3 Kpaxman u niesuntoio3a Kak mpupoIHbIe
MOJIMMEPHI
KonTponbHas pabota no pazaeny

29 «Kucnopoaconepxaiire opraHu4ecKue
COEIUHECHU

30 AMMWHBI: METHIIAMHAH U aHWINH
AMUHOKHUCIIOTHI KaK aM(OTepHbBIE

31 OpPraHUYEeCKUE COCTUHEHUS, UX
OunoJjiornueckoe 3HaueHue. [lenTuasl

1 benku kak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE COESTUHEHUS

1 OCHOBHbBIC TOHATHUS XUMUN
BBICOKOMOJICKYJISIPHBIX COCAMHEHUHN

34 OCHOBHBIE METOIBI CHHTE3A




[InacTMaccel, Kaydykud, BOJOKHA

BBICOKOMOIJICKYJISIPHBIX COCJIMHEHUH.

OBIIEE KOJIMYECTBO YACOB 10
[NPOI'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 9acoB

Bcero

KonTpoabHble
padoThI

IIpakTHYeckue
padoThI

Hara
H3Yy4eHH s

DJIeKTPOHHbBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH AIIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalus aToMOB

Ilepnonnueckuii 3akoH u [lepuonnueckas
cUcTEMa XUMMHYECKUX 31eMeHTOB J[. 1.
MeneneeBa, ux cBsi3b C COBPEMEHHOMN
TEOpUEH CTPOCHUSI AaTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XUMHYECKHX 3JICMEHTOB U UX COEIMHCHUM 10
TpynmnaM u nepuogam. 3HaueHue
MEPUOTMYECKOTO 3aKOHA U CUCTEMBI
xuMmudeckux 3yemenToB .M. Menaeneena B
Pa3BUTHUU HAYKH

CrpoeHue BemiecTBa. XuMU4ecKas CBs3b, €€
BH/IbI; MEXaHU3MBI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBA3b

BaneHTHOCTB. DNEKTPOOTPUIIATEHLHOCTD.
CreneHn okucieHus. BemecTsa
MOJIEKYJIIPHOT'O U HEMOJIEKYJIIPHOTO
CTPOCHUS

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HcTuHHbBIE U KOJTOUIHBIE PACTBOPHI.
MaccoBast 101151 BElIeCTBa B pacTBOpeE




Knaccudukanus 1 HoMeHKIaTypa
HEOpPraHU4ecKuX coeuHeHui. ['eHeTnueckas
CBSI3b HEOPraHUYECKHUX BELIECTB, Pa3IMUHBIX
KJIaCCOB

Knaccudukanus XuMHYeCKUX peakiuii B
HEOPraHWYECKON U OPraHUYeCKON XUMUU.
3aK0H COXpaHEHHUS MacChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS YHEPTUU TIPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakuuu. OOpaTuMble peakiuy.
XMMH4ecKoe paBHOBECHE

10

[IpakTrueckas padora Ne 1. «Bnusiaue
pa3M4HbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON pPEaKIINN»

11

DnexkTpoauTHyeckas qucconuanus. [lonstue
0 BojopoHOM Tokazarene (pH) pactBopa.
Peakiiun nonnoro oomena. ['muponus
OpPraHMYECKUX M HEOPTaHMUECKHUX BEIIECTB

12

OKHUCITUTENLHO-BOCCTAHOBUTEIILHBIC
peaxiun. [TonsiTre 00 3neKTponn3e
pacIIaBOB U paCTBOPOB COJICH

13

KonrponsHas padota no pazaeny
«TeopeTnyeckrie OCHOBBI XUMUI

14

Mertaubl, ux nojoxenue B [lepuoguyeckoi
CHUCTeMe XUMHUYECKUX demeHnToB J[. U.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O01HMe pu3ndecKue CBOMCTBA
METAJIJIOB




15

CmiaBbl METaLIOB. DIIEKTPOXUMUYECKUN P
HaIpsDKEHUH METaJlIoB

16

XHWMHUYECKHE CBOMCTBA BaXKHEHUIIINX
METaJUIOB (HaTpUH, Kajauk, KaJablui, MarHUi,
ANIOMUHHN) U UX COeTMHEHU N

17

XHWUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COCIUHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COCIUHEHUU

19

[TpakTtrueckas padota Ne 2. "Pemenue
AKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEME
«Metamib»"

20

HemeTamiel, X OJIOKEHHE B
[lepuoanueckoit cucTeMe XMMHUYECKHIX
anemenToB 1. . MenpaeneeBa u
O0COOEHHOCTH CTPOCHUSI AaTOMOB

21

Pu3NYeCKUE CBOKWCTBA HEMETAIIOB.
AnnoTponus HEeMeTauIoB (Ha MpuMepe
KHCIopoJia, cephl, hocdopa u yriepoaa)

22

XUMHUYECKUE CBOMCTBA raJlOT€HOB, CEPBI U UX
COCTUHEHUN

23

XuMu4ecKkue cBOMCTBa a3ota, pochopa u ux
COCIUHEHUN

24

XHUMUYECKUE CBOMCTBA yriiepoaa, KpeMHUS U
HUX COeIUHCHUM

25

[IpumeHeHre Ba)KHEUILINX HEMETAIOB U UX
COCIUHEHNN

26

O060011IeHNEe U CUCTEMATU3ALMS 3HAHUHN 110




teMe «Hemeranneny. Beruucienus no
YpaBHEHUSAM XUMHUYECKHUX PEaKIHil 1
TEPMOXHUMHYECKUE PACUETHI

IIpakTueckas padora Ne 3. «Pemenue

27 AKCIEPUMEHTANIBHBIX 33/1a4 110 TEME 1
"Hemeranmnbl"»

)3 Kontponbhas padota o remam «MeTauibiy |
u «Hemeramib»

29 Heopranunueckue u opraHnueckue KUCIOThI. |
Heopranunueckue u opraHnyeckrue OCHOBaHHS
AmboTepHbIe HEOpraHUYECKHUe U

30 OpraHuYecKue coequHeHus. ['eHeTnueckas 1
CBSA3b HEOPTraHUYECKUX U OPraHUYECKUX
BEILIECTB
Posb xumuu B 06ecrieueHu 3KOJI0THYECKOM,

31 SHEPTEeTHUECKOM U MUIEBON OE30MaCHOCTH, 1
Pa3BUTHU MEAUIUHBI
[IpencraBienust 06 OOMKUX HAYUYHBIX

32 MPUHIMUIIAX TPOMBIIIEHHOTO MOJIYYEHUs 1
Ba)KHEUIIINX BEIIECTB

33 YenoBek B MUPE BELLIECTB U MaTEPHAIIOB 1

34 XHUMHA U 300POBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* Xumus, 10 xknacc/ T'abpuensia O.C., OctpoymoB N.T'., Cnagkos C.A.
AxnmonepHoe obmiectBo «M3narenscTBo «IIpocBemieHue
» Xumus, 11 xmace/ I'abpuensa O.C., Ocrpoymo N.I'., Cnagkos C.A.

AxuunonepHoe obuiectBo «M3narensctBo «IIpocBemnieHue»

METOINYECKHUE MATEPHUAJIBI JJIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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