[Ipuioxxenne k 0CHOBHOI 00pa30BaTENbHON ITPOrpaMMe
cpeaHero oouiero o0pa3oBaHusl, yTBEpKACHHON
npuka3zom 1o MKOVY «Cpennss mxosia Ned»

ot 01.09.2023 r. Ne183-O1

PaGouas nporpaMmma no xumuu 6a3oBoro ypoBHs aiasi 10-11-x kiaccon

IHosicHuTeaAbHAA 3aIIMCKA

Pabouas nmporpaMma 1o XMMHUH Ha YPOBEHb CPETHEr0 001ero o0pa3oBaHus s
oOyuarommuxcst 10-11-x kmaccoB MKOY «Cpennsist mkonia Ned» pazpaborana B
COOTBETCTBUU C TPEOOBAHUSAMU:

o ®depepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanmu B Poccuiickoit
denepanuny;

o mpukaza MuroOpHayku ot 17.05.2012 Ne 413 «O06 yTBepKIcHUH (eaepabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApPTa CPEAHETO 00IIEero 00pa3oBaHUS)
(c u3MeHeHHsAMH, BHECEHHBIMH TIprKa3oM Munnpocsererus ot 12.08.2022 Ne
732);

o mpukaza Munnpocsemenus ot 18.05.2023 Ne 371 «O06 yrBepkacHUH (enepaTbHON
00pa3zoBaTebHON MPOTrpaMMBbl CPETHETO 00IIeT0 00pa30BaHUSY,

o mpukaza Munnpocemenus ot 22.03.2021 Ne 115 «O6 yreepxaeauu [Topsiaka
OpraHu3aIluy U OCYIIECTBICHHUS 00pa30BaTEIbHON NESITETHHOCTH 110 OCHOBHBIM
00111600pa3oBaTEIBHBIM MMPOTPaMMaM — 00pa30BaTEILHBIM IIPOrpaMMaM
Ha4yaJbHOTO OOIIEero, OCHOBHOTO OOIIEr0 M CPEeIHEro 00IIero oOpa3oBaHUs Y,

o KoHnenmmu npenogaBanus yaeOHOTO npeamMeTa « XUMHUS;

o KoHmenmmu 3K0JI0THYecKoro 00pa3oBaHus B CHCTEME O0Iero 00pa3oBaHus;

o C(II 2.4.3648-20 «CanuTapHO-3IHAEMHOJOTHUECKHIE TPEOOBAHUS K OPraHU3alHsIM
BOCIHMTaHUS U 00yUYCHUsI, OTJIBIXA U O3JIOPOBIICHHSI IETEH U MOJIOICKI,
YTBEP)KJICHHBIX MIOCTAHOBJICHUEM TJIaBHOTO caHuTapHoro Bpada oT 28.09.2020 Neo
28,

e CanlluH 1.2.3685-21 «['urneHndeckre HOpMAaTUBBI U TPEOOBaHMS K 00ECIICUEHHUIO
Oe3omacHoCTH U (WiIK) OE3BPEIHOCTH IS YesioBeKa (haKTOPOB CPEIbl OOUTAHUSY,
YTBEPkACHHBIX MOCTAHOBIEHHEM TJIaBHOTO caHuTapHOro Bpaya oT 28.01.2021 Neo
2;

e yu4eOHOTO IIaHa CPEeTHEro 00IIero 00pa30BaHusl, YTBEPIKICHHOTO TIPUKA30M
MKOY «Cpennsis mkona Ned» ot 01.09.2023 Ne 174 — O «OG0 yTBepk1eHUU
OCHOBHOM 00pa3oBaTelIbHON MPOTPAMMBI CPEHET0 00IIer0 00pa3oBaHUs,

e (enepanpHOit paboyeli MPOrpaMMBbI 1O y4eOHOMY MpeaMETy «XUMUsD) 6a30BOTO
YPOBHSI.

Pabouyas mporpamma OpueHTHPOBaHA Ha IieJIEBble IPUOPHUTETHI, CHOPMYINPOBAHHBIE B
¢benepanbHON paboueil mporpaMMe BOCIUTaHMS U B paboyel mporpaMMe BOCITUTAHUS
MKOY «Cpennsist mkona Ned». ITporpamMma o XuMUH Ha YpOBHE CPEIHEro O0IEero
oOpa3oBaHus pa3paborana Ha ocHOoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-D3 «O6
oOpa3oBanuu B Poccuiickoit @enepanuny, TpebOBaHU K pe3ybTaTaM OCBOECHUS
benepanabHO 00pa30BaTENILHON IPOTPaMMBI cpeHero odiiero oopazosanus (POIT COO),
npeacTaBiIeHHbIX B DenepaibHOM rocyapcTBeHHOM oOpaszoBaTensHoM ctangapte COO, ¢
yuetoM KoHuenuu npenojaBanusi yueOHoOro npeaMera « XMMUS» B 00pa30BaTeIbHbBIX



opranuzanusx Poccuiickoit denepanuu, peaiu3yommux OCHOBHbIE 00pa30BaTeIbHbIC
IIPOrpaMMbl, U OCHOBHBIX I10JIOKEHUN «CTpaTeruu pa3BuTHs BocnuTaHus B Poccuiickoit
®enepanun Ha iepuo 1o 2025 rogay (pacnopsukenue [Ipasutensctea PO ot 29.05.2015 Ne
996-p).

OcHOBY I0JIX0JI0B K pa3pabOTKe MpOrpaMMbl IO XMMHH, K OIPEJEIICHUIO 0011el cTpaTeruu
o0y4eHus, BOCIIUTAHHS U Pa3BUTHUS 0OYJAIOIIMXCS CPEACTBAMHU Y4eOHOTO IpeaMeTa
«Xumus» s 10-11 ximaccoB Ha 6a30BOM YPOBHE COCTABMIIN KOHIIETITYAIbHBIE ITOJIOKEHHSI
@I'OC COO o B3auM000OYyCIOBICHHOCTH LIEJIEH, COACPIKAaHUs, PE3yIbTaTOB OOYUCHHS U
TpeOOBaHMI K YPOBHIO MOJTOTOBKH BBIITYCKHHKOB.

Xumudeckoe o0pa3zoBaHue, MOJIy4aeMO€ BBITYCKHUKaMU 00111€e00pa30BaTeIbHOM
OpraHM3aIUH, SBJIICTCS HEOTHEMIIEMOM YacThI0 UX 00pa30BaHHOCTH. OHO CITYKHUT
3aBEepPIIAIOIINM 3TANlOM PEATH3AIMH Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KITFOUCBBIX
[IEHHOCTEH, TPUCYIINX LETOCTHON CUCTEME XUMHUYECKOTO 00pa30BaHus. DTH IIEHHOCTH
KacaroTcs MO3HAHUS 3aKOHOB IIPUPO/Ibl, (POPMHUPOBAHUSI MUPOBO33PEHUSI U OOIIEH KYIbTYphI
YeJI0OBEKa, a TAKKE IKOJIOTHIESCKA 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U
MIPUPOJTHOM cpene. Peamusyercs xumudeckoe oOpa3oBaHUe 00YJAFOIIUXCS HA YPOBHE
cpenHero oOmiero 0opa3oBaHus CPEeICTBAMH YIEOHOTO TpeaMeTa «XUMUs», COep)KaHuE 1
MIOCTPOEHHUE KOTOPOTO OIpPENIETeHbI B IPOrpaMMe 10 XUMUHU C YIETOM ClieUu(UKHA HayKH
XHUMHUH, €€ 3HAUCHUA B IIO3HAHUU IIPUPOJLI U B MaTepHaHBHOﬁ JKU3HU O6HICCTBa, a TAKXKE C
YUE€TOM O6HII/IX uenef/'l W IPUHIMIIOB, XapaKTCPU3YIOIIUX COBPEMCHHOEC COCTOAHUEC CUCTCMBI
cpennero obmiero oopazosanus B Poccuiickoit denepanun.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO0 POJIb B COBPEMEHHOM
[IUBWJIM3AIINH, B CO3/TAHUN HOBOM 0a3bl MaTepuaabHOM KyabTypbl. OHa BHOCUT CBOM BKJIaJ B
(dhopMupoOBaHUE PAIMOHATHLHOTO HAYYHOTO MBIIIICHHUS], B CO3JaHHUE IIEJIOCTHOTO
MIPEACTABICHUS 00 OKPY)KAIOIIEM MUPE KaK O €AMHCTBE MIPUPOJIBI U YEIOBEKa, KOTOPOE
dhopMupyeTcss B XMMUU Ha OCHOBE TIOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MUPA,
OCO3HAHUS B3aUMOCBS3H MEXIY CTPOCHHUEM BEIIECTB, MX CBOWCTBAMH M BO3MOKHBIMH
00J1aCcTAMH MPUMECHCHHS.

TecHo B3aHMOHeﬁCTBYH C ApYruMHU €CTCCTBCHHBIMH HayKaMU, XUMHUs CTajla HEOTHEMJIEMOM
4aCTbIO MHpOBOfI KYJIbTYPHI, H606XO,Z[I/IMBIM YCJIOBHUEM YCIICIIHOTO Tpyada M JKU3HU KaXXI0T'O
YJICHA O6H_leCTBa. COBpeMeHHaH XUMHUA KaK HayKa CO3UJATCIIbHAA, KaK HaYKa BBICOKUX
TEXHOJIOTUH HallpaBJICHA HA PCHICHUC ri100aabHBIX npo6neM YCTOﬁqHBOFO Pa3BUTHA
YCJII0OBCUYCCTBA — CLIpLeBOfI, 3HepreTquc1<op“I, HHH.[GBOﬁ, JKOJIOTHYECKOH 0€30I1aCHOCTH U
OXpPaHbI 310POBbA.

B cooTBeTcTBHU C 00UIMMHU LENISIMU ¥ TPHHITUIIAMU CPEHETo 0011ero oopa3oBaHus
coaepkanue npeamera «Xumus» (10—11-e kmaccel, 6a30BbIil ypOBEHb H3YUCHHU)
OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOATOTOBKY 00YJatOIIUXCs,
HEO0OXOIUMYIO MM JIJIsl BBIPAOOTKH MUPOBO33PEHUYECKIX OPUEHTHUPOB, YCIIEITHOTO
BKJIFOUEHUS B KU3HB COLIMYMA, MTPOJIOJKEHHS 00pa30BaHUs B Pa3IMUHBIX 001aCTAX, HE
CBSI3aHHBIX HETIOCPEJCTBEHHO C XUMUEH.

CocTtaBnsiomuMu npeaMeTa « XUMHs» SBIISIIOTCS 6a30Bble Kypehl — «Opranudeckast XUMUsD
u «OO011ast 1 HEOPraHUYECKasi XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUSI KOTOPBIX
SIBIISIFOTCSL OCHOBBI 0230BOM HAayKW: CHCTEMa 3HAHUI 10 HEOpraHu4ecKor XxumuH (c
BKJIFOUCHHEM 3HAHUWI U3 00IIeil XUMUK) ¥ OpraHndeckoit xumuu. PopMUpoBaHUE TAaHHOW



CHCTEMBI 3HaHUH NP U3YUYEHHUH MPeIMETa 00eCIIeYnBaeT BOZMOKHOCTh PACCMOTPEHUS BCETO
MHOT000pa3us BEIIECTB Ha OCHOBE OOIIMX MMOHITHH, 3aKOHOB M TEOPHI XUMUHU.

Crpykrypa conepskanus KypcoB — «Oprannyeckas xumus» u «OO011as 1 HeopraHuyeckas
XUMUSD) c(HOpPMUPOBAHA B ITPOrpaMMe MO0 XMMHUU Ha OCHOBE CHCTEMHOTO IOIX0Ja K
M3YyUYEHHIO YIeOHOTO MaTepralia u 00yCIOBIeHAa HCTOPHUYECKH 0O0CHOBAHHBIM Pa3BUTHEM
3HaHUH Ha ONPEJECICHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKOi XUMHUH
BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHYECKOW TEOPUM CTPOEHUS OPraHUYECKUX
COCIMHEHMH, a TAK)KE Ha YPOBHE CTEPEOXUMHUYECKUX U DJICKTPOHHBIX IIPEACTABICHUHN O
cTpoeHuu BellecTB. CBeeHNs 00 U3y4aeMbIX B Kypce BELIeCTBaX AA0TCS B Pa3BUTUU — OT
YTJII€BOJAOPOJIOB JI0 CJIOKHBIX OMOJIOrMYECKH aKTUBHBIX COeAMHEHUH. B Kypce oprannueckoit
XMMMH TIOJTY4aloT pa3BUTHE c(POpMHPOBaHHBIE HA YPOBHE OCHOBHOTO 00I1Er0 00pa3oBaHus
MIepBOHAYAIIbHbIE MPECTABICHUS O XUMUYECKON CBA3H, KJIaCCU(UKALMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCHMOCTH CBOMCTB BEIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKIIUN.

[Ton HOBBIM yTJIOM 3peHuUs B peameTe «XuMus» 6a30BOro ypoBHS paccMaTpUBaETCS
M3Yy4YEHHBIN HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs TEOPETUUSCKUN MaTeprail v
(haKkTOJIOTHYECKHE CBEJICHUS O BEIIECTBAX U XUMUIECKON peakiuu. Tak, B 4aCTHOCTH, B
Kypce «O01mas 1 HeopraHuIecKasi XMMHs 00yJaromuMCs TTPEI0CTaBISETC BO3MOKHOCTh
0CO3HATh 3HAYCHHE TTEPUOMUECKOTO 3aKOHA ¢ OOIIETEOPETHUECCKIX U METOA0JIOTUUECKHUX
MTO3UIINH, TITy0)Ke MOHATh UCTOPUUYECKOE U3MEHEHHE (YHKITUN ATOTO 3aKOHA — OT
o0oOmaroniei 10 0ObSICHSIOMENH U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM 0 BaKHEHUIIMX BEUIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE 0 XUMHUECKHX PEAKIHSIX, UX CYITHOCTH ¥ 3aKOHOMEPHOCTSIX
poTeKaHus nomnoJHsercs B kKypcax 10-x u 11-X kimaccoB aieMeHTaMu CoAepKaHus,
MMEIOIIMMHU KYJIbTYPOJIOTHYECKUHN 1 TPUKIAAHON XapaKTep. DTH 3HAHUSI CTIOCOOCTBYIOT
MMOHUMAaHHIO B3aMMOCBSI3M XUMUH C IPYTUMHU HayKaMH, PaCKpPBHIBAIOT €€ POJIb B
MMO3HABATEIHPHOM M MPAKTHUUECKOU JIEATEILHOCTH YeJI0BEKa, CIIOCOOCTBYIOT BOCITUTAHHUIO
YBaXEHHUS K IIPOIIECCY TBOPUECTBA B 00IACTH TCOPHUHU U IPAKTUUCCKUX TPHIIOKEHUN XUMUH,
ITOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAYUMBIX
npooJieMax, CBA3aHHBIX C XUMHEH, KpUTHIECKU OCMBICITUBATh HH(POPMAIIUIO U TIPUMEHSTH €€
JUTSI TIOTIOJTHEHUW ST 3HAHWH, pEeIIEHUS MHTEJUICKTYaTIbHBIX M SKCIIEPUMEHTATbHBIX
HCCIIeA0BaTEIbCKUX 3a1a4. B 11emoM cojiepkanue yueOHOTO IpeaMeTa « XUMHUS TaHHOTO
YPOBHS M3y4€HHUSI OPUEHTUPOBAHO Ha (pOopMHUpOBaHHE Y 00YUAIONINXCS MUPOBO33PEHUECKOM
OCHOBBI ISl TOHUMaHUs GUIIOCOPCKUX HICH, TAKUX KaK: MaTepUAIbHOE SAMHCTBO
HEOPraHMYECKOT0 U OPTraHUYECKOTO MHUPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM
U CTPOEHHUEM, NM03HABAEMOCTh NMPUPOIHBIX SBICHUI MyTeM SKCIIEPUMEHTA U PEIICHHUS
MPOTUBOPEUYUI MEXTy HOBBIMH (DAKTaAMH U TEOPETUUECKUMHU MPEATNOCHUTKAMU, OCO3ZHAHUE
POJIM XUMHUH B PEIICHUHU YKOJIOTHYECKUX MPOOIIEM, a TaKkKe MpooieM cOeperkeHHS
SHEPreTHUYECKUX PECYpPCOB, CHIPhs, CO3JaHMs HOBBIX TEXHOJIOTHI U MaTepUasoB.

B nnane perenus 3a1a4 BOCIUTAHUS, Pa3BUTHI U COIIMATN3ALUN O0YyJaIONINXCS IPUHSATHIC
MPOrpPaMMOI IO XMMHH MOAXOJIBI K ONIPEICTICHHUIO COJCPKAHUS U MIOCTPOSHHS MpeMeTa
MpenrycMaTpuBarT GopMHUpPOBAHUE YHHUBEPCATbHBIX YIEOHBIX JEHCTBH, UMEIOINX 0a30BOE
3HAYEHUE TS PA3IMYHBIX BUJIOB JCSITEILHOCTU: PELICHUS TPOoOIeM, TIOMCKa, aHAIIN3a U
00paboTku nHbOpMaITUH, HEOOXOIUMBIX I IPUOOPETEHUS OTBITa MPAKTUIECKON U
HCCIEN0BATEIBLCKON IeTEIHLHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHUM XMMHUH.



B npakTtuke npenojaBaHusl XMMUU Kak Ha ypOBHE OCHOBHOIO 00111ero 0Opa3oBaHusl, TaKk U Ha
YPOBHE CpeJHEro 001ero o0pa3oBaHus, IpU ONPEEICHUN COepKaTeIbHON
XApaKTEPUCTUKU LIEeJIEH U3Y4ECHUS IIPEIMETA HAIPABICHUEM IIEPBOCTEIICHHON 3HAYUMOCTH
TPaIUIIMOHHO TIPU3HAETCS POPMUPOBAHNE OCHOB XMMHUYECKOW HAYKH Kak 0071acTu
COBPEMEHHOT0 €CTECTBO3HAHMS, IPAKTUYECKOM IEATEIbHOCTH YEJIOBEKAa U KaK OJJHOTO U3
KOMITIOHEHTOB MUPOBOH KyJabTypbl. C METOAMYECKOM TOUKHU 3pEHUSI TAKOU MOJIXO0M K
OIIPENIETICHUIO LIEJICH NU3YYECHMS IIPEAMETA SIBISAETCS BIIOJIHE ONPABIAHHBIM.

Coracuo I[aHHOI\/JI TOYKE 3pCHU INTaBHBIMU LCIIAMH U3YYCHUA ITPEAMCTA «XuMus» Ha
6azoBoM ypoBHe (10—11-¢ Ki1acChl) SIBIAIOTCS:

e (opMUPOBaHNE CUCTEMBI XUMUUYECKUX 3HAHUI KaK BaXKHEHIIIEH COCTaBIISIONMICH
€CTECTBEHHO-HAYYHON KapTHHBI MUPA, B OCHOBE KOTOPOU JIEKAT KIIFOYEBbHIE
MOHATHUS, PyHIaMEHTaTbHBIC 3aKOHBI U TEOPUU XUMHUH, OCBOCHHE S3bIKa HAYKH,
YCBOEHME U MOHUMAHUE CYLTHOCTH JOCTYIHbBIX 0000IIEHUI MUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMJICHUE C UCTOPUEH UX PAa3BUTHS U CTAHOBJICHHS;

e (opMUpOBaHHUE U Pa3BUTHE MIPEACTABICHHUI O HAYIHBIX METO/IaX TTO3HAHUS
BEIIIECTB M XUMHUUYECKHUX PEAKIINNA, HEOOXOIUMBIX TSl TPUOOPETCHHS] YMEHUMA
OPHEHTHPOBATHCS B MUPE BEIIECTB M XUMUUECKHUX SBJICHHUH, IMEIOITUX MECTO B
MPUPOJE, B MPAKTUYECKON M MOBCETHEBHOM )KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB JIEATEILHOCTH, CBI3aHHBIX C HAOIIOICHUEM H
00BSICHEHUEM XUMHYECKOTO IKCIIEPUMEHTA, COOJTIO/IEHUEM MPaBHII 0€301TaCHOTO
oOpaleHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTum, conepskatenbHas XxapakTepUCTHKa 1Iesiel U 3a7a4 U3ydeHus mpeameTa B
MPOrpaMMe Mo XUMUU YTOUHEHA M CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMU
MIPUOPUTETAMHU B CUCTEME CpeaHero oouiero oopazoBanusi. CeroaHs B MpenolaBaHuu XUMUU
B OOJIBIIIEH CTENEHU OTAAETCA MPEANOUYTEHNE TPAKTUYECKO KOMIIOHEHTE COJIepKaHUs
oOyueHus, OpUEHTUPOBAHHON Ha MOJrOTOBKY BBIITYCKHHKA 00I11€00pa30BaTeIbHOM
OpraHu3aliy, BIAJCIOIIEero He HAOOPOM 3HaHUH, a PYHKIIMOHAIBHON IPaMOTHOCTHIO, TO
€CTh CII0c00aMU U YMEHHUSIMU aKTUBHOTO MOJY4YeHUS 3HAHUI U IPUMEHEHHS UX B PeaIbHOU
YKU3HU JUIS PEIlIeHUs] MPaKTHUECKUX 3aay.

B cBs13u ¢ 3TUM IIpH U3ydEHUU MpeaMeTa « XUMUs» TOMUHUPYIOIIee 3HaUeHUE MPUoOpEeTaroT
TaKue LeIu U 3a/1a4H, Kak:

e ajanTainus 0Oy4arouIuXcs K YCIOBUSAM JUHAMHYHO Pa3BUBAIOIIETOCS MUPA,
(dbopMUpOBaHHE UHTEIUICKTYAIBHO Pa3BUTOM JTMYHOCTH, TOTOBOH K
camM0o00pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY IPUHSATHIO TPAMOTHBIX
peIICHHI B KOHKPETHBIX JKU3HEHHBIX CUTYAIlUAX, CBSA3aHHBIX C BEIICCTBAMU H UX
MPUMEHEHHEM;

e (hopMHpOBaHKE y 00YYAIOIINXCS KITFOYEBBIX HABBIKOB (KIIFOYEBBIX KOMIIETEHIIH),
MMEIOIUX YHUBEPCATbHOE 3HAUCHUE JIJIS1 PA3TUYHBIX BUJIOB AEATEIHHOCTH!
peuieHus npo0OieM, moucka, anaian3a u 00padoTku nHGopManur, HEOOXOAUMBIX
JUIS IPUOOPETEHUs OTIbITA ACATEILHOCTH, KOTOPasi 3aHUMAeT BaKHOE MECTO B
IMO3HAHWM XMMHH, a TAKKE IJI OLICHKH C MO3UIIHHI KOJIOTHYeCKO O€30IMacHOCTH
XapakTepa BJIMSHUS BEIIESCTB U XMMUYECKHUX MPOIIECCOB HA OPraHU3M YeJIOBeKa U
MIPUPOIHYIO CPELY;

e pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPYCCKUX
crocoOHOCTEH 00yUaromuXcs: CIOCOOHOCTH CaMOCTOSTENILHO TPHOOPETAaTh HOBBIE



3HaHUS N0 XUMHUH B COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTIMHU, UCIOJIb30BaTh
COBpEMEHHbIC HH()OPMAIIMOHHBIC TEXHOJIOTHH IS IOUCKA U aHau3a y4eOHOH U
HayYHO-TIONYJISPHON HHPOPMAITUU XUMUYECKOTO COACPKAHMS,

e (GOpMHUPOBAHKE U PAZBUTHE Y OOYUJAIOIIMXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHHS], HAOTI0JaTEIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE 0COOCHHO
HEO0OXOIMMBI, B YaCTHOCTH, MPH TUIAHUPOBAHUU U ITPOBEICHUU XUMHYECKOTO
JKCIIEPUMEHTA,;

e BOCIHUTaHHUE Y OOYUYaIOIMIMNXCS YOSKICHHOCTH B TYMaHUCTUYECKON HANIPaBICHHOCTH
XMMMH, €€ BaXKHOW POJIH B PELIEHUHU ITI00aTbHBIX MPOOIEM palliOHAIBHOTO
MIPUPOIOTIONIL30BAHUS, TIOTIOTHEHHUSI SHEPTETUUECKUX PECYPCOB U COXpaHEHUS
MIPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOMMOCTH OEpEKHOTO OTHOIICHUS K
MIPUPO/IE U CBOEMY 3/I0POBBIO, a TAKXKE MPUOOPETEHUS OIBITA UCTIOIB30BaHMS
MOJTyYCHHBIX 3HAHUH IS IPUHATHS TPAMOTHBIX PEIIEHUN B CUTYaIUsX,
CBSI3aHHBIX C XUMHUYCCKUMU SIBICHUSMH.

B yue6HOM mutane cpegHero oomiero 00pa3oBaHus MpeaMeT « XUMHs 0a30BOTO YPOBHS
BXOIUT B COCTaB Hpe)IMeTHOﬁ oOnactu «ECTGCTBGHHO-Hay'-IHBIe NpEeaAMETED).

OO0i1iee YMCI0 YacoB, OTBEICHHBIX [T M3YYCHHs XMMUH, Ha 0a30BOM YPOBHE CPEIHETO
obiero odpazoBanus cocraniset 68 yacos: B 10-m kiacce — 34 yaca (1 yac B Hegenio), B 11-
M Kiacce — 34 ygaca (1 gac B Heneno).

Jyis pean3aiyy MporpaMMBbl HCIIOB3YIOTCS YUSOHUKH, JOMYIIEHHBIC K HCITOJIb30BAHHIO
MIPH peaTu3allii KMCIOIINX FOCYAapCTBEHHYIO aKKPEAUTAIINI0 00pa30BaTEIbHBIX MPOTPaAMM
Ha4yaJIbHOTO OOIIEero, OCHOBHOTO OOIIEro, CpeIHero 001ero oopa3oBaHusi OpraHu3alysIMH,

OCYILIECTBIISIOUIUMHU 00pa30BaTENbHYIO IEATEIbHOCTh, TPUKa30M MUHIPOCBEUIECHHUS OT
21.09.2022 Ne 858:

e Xumus, 10 knacc/ I'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A., AO
«M3narenncTBO "[IpocBemienue’»;
e Xumus, 11 knacc/ I'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A., AO

«U3narensctBo "llpocBemienue’'»;
o <..>

9J'IeKTpOHHI>IC O6paSOBaTCJ'ILHI>IC PECYpPChI, AOMYLICHHBIC K UCIIOJIb30BAHUIO ITPHU pCaJIn3allun
HMCIOIIUX I'OCYJAPCTBCHHYIO AKKPCAUTALIUTO 06p830BaTeJ'IBHLIX [mporpamMm HadaJlbHOI'O

00111er0, 0CHOBHOTO OOIIEro, CPeAHEro 00IIero oopa3oBaHus IPUKA30M MHUHIIPOCBEIIEHUS
ot 04.10.2023 Ne 738:

DneKTpOHHBIN 00pazoBarenbHbIi pecype «lomamnue 3aganus. CpenHee ooOiee
obpazoBanue. Xumusy», 10-11 knacc, AO «M3narensctBo "[IpocBemieHune’»;
Tpenaxep «O6naxo 3nanuit». Xumus. 10 kinacc, OO0 «Duzukon JIady;
Tpenaxep «Obnaxo 3nanuit». Xumus. 11 kinacc, OO0 «Duzukon JIady;

o <. >

IlnanupyemMble pe3yabTaThbl 0CBOECHHUS
Y4eOHOro nmpeamera



JIMYHOCTHBIE Pe3yJIbTAThI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS 00yJarOITUMUCS
IpOrpamMm CpeaHero ooIiero 00pa3oBaHus (JIMYHOCTHBIM, METAIPEAMETHBIM U
npeaMeTHbIM). HaydHO-MeToIuuecKoi OCHOBOM j1st pa3pabOTKH IJIAHUPYEMbIX PE3YJIbTaTOB
OCBOCHHS ITPOTPaMM CPETHETO OOIIET0 00pa30BaHUs SBIISETCS CHCTEMHO-/ICATEITbHOCTHBIN
IO AXO0H.

B cootBeTCTBUM € CUCTEMHO-/AEATEILHOCTHBIM MTOJIX0JIOM B CTPYKTYpPE JTMYHOCTHBIX
pe3ynabTaTOB OCBOCHUS MpeaMeTa « XMMHUs» Ha YPOBHE CPEJHEr0 o0miero o0pa3oBaHus
BBIJICJIEHBI CIIEYIOLINE COCTABIISIOLINE!

e 0CO3HaHWE OOYYAOIIMMUCS POCCUICKON TPAXKIAHCKON UACHTUIHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEAEIICHUIO;

e HaJMYHE MOTHUBAITUU K OOYUCHUIO;

e IIEJICHANIPABJICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUN TMYHOCTH HA OCHOBE
KIJIFOUEBBIX IIEHHOCTEN M UCTOPUUYECKUX TPATUIINNA 0a30BOM HAYKH XHMUH;

e TOTOBHOCTB U CITIOCOOHOCThH OOYUAIOIINXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH IEHHOCTHO-CMBICJIIOBBIMH YCTAHOBKAMU, MPUCYIIUMH IIETOCTHOM
CUCTEME XMMHUYECKOro 00pa3oBaHus,;

e HAJIMYHE MPABOCO3HAHMS IKOJOTHIECKON KYIbTYPHI U CIOCOOHOCTH CTABUTH LIETH U
CTPOUTD KU3HEHHBIE IIJIAHBI.

JIM4HOCTHBIE PE3YNIbTAThl OCBOEHUS IpeaMeTa « XUMUS» JOCTUTAIOTCS B €AMHCTBE yUeOHOU
Y BOCIUTATEIbHON JESITETLHOCTA B COOTBETCTBUU C TYMaHUCTUUYECKUMH,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMHU U UJEaJaMU POCCHICKOTO
IPaXKJaHCKOTO OOIIEeCTBA, MPUHATHIMU B 00IIIECTBE HOPMAMHU U IIPAaBHIJIaMU TIOBEJICHUS,
CHOCOOCTBYIOLIMMHU MPOIIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHS U HPABCTBEHHOTO
CTaHOBJIEHUS JIMYHOCTU 00yUYaAIOLTUXCS.

JImuHOCTHEBIE PE3YIbTATBI OCBOCHUA MIPEIAMETA «XUMU OTpaxaroT C(l)OpMI/IpOBaHHOCTB
OIIBITAa MO3HABATEILHOMN U HpaKTquCKOﬁ JCATCIIBHOCTH 06yqa}om1/1xc>1 110 p€aji3anuu
IPUHATBIX B O6H.[€CTB€ HeHHOCTeﬁ, B TOM 4YHCJIC B YaCTHU.

1) rpasKIaHCcKOro BOCIMTAHUS

e (OCO3HaHHA O6y‘IaIOH_II/IMI/ICH CBOUX KOHCTUTYHHOHHBIX IIPpaB U 06$I3aHHOCTeI71,
YBAXXCHHU K 3aKOHY U IPABONOPAIKY,

e [IIPCACTABJICHHA O COOUAIbHBIX HOPpMAX U ITIpaBUJIaX MCKIINIYHOCTHBIX OTHOIIICHUM B
KOJIJICKTUBE,

e TOTOBHOCTH K COBMECTHOM TBOp‘leCKOﬁ ACATCIIBHOCTHU IIPHU CO3aHUN y‘Ie6HBIX
IIPOCKTOB, pCIICHUHN y‘le6HLIX M IIO3HABATCJIBHBIX 3a/1a4, BBIIIOJTHCHHUH
XUMHUYCCKHUX SKCIICPUMECHTOB,

e CIIOCOOHOCTH MOHUMATH U IMPUHUMATBb MOTUBBI, HAMCPCHH, JIOTUKY U apT'YMCHTBI
APYTrux Ipu aHaJIn3€ pas3JIMYHbIX BUJIOB yqe6H0171 JEATEIIbHOCTH,

2) NaTPHOTHYECKOT0 BOCTIMTAHMS .



¢ I[EHHOCTHOI'O OTHOUIEHUS K HICTOPUYECKOMY U HAYYHOMY HACJIEIHUIO OTEUYECTBEHHOU
XUMMUH;

e YBaXEHUS K IPOIIECCY TBOPUECTBA B 0OJACTU TEOPUU U MPAKTHUECKOTO
IIPUMEHEHHS] XUMHH, OCO3HAHHUS TOTO, YTO JOCTHKEHHs HAYKH €CTh pPe3yJIbTaT
JUINTEIbHBIX HAOIIOIEHUHN, KPOTIOTJIMBBIX SKCIIEPUMEHTAIIBHBIX IOUCKOB,
IIOCTOSTHHOTO TPYZAA YYE€HBIX U IIPAKTUKOB;

e UHTEpeca M NO3HABATEIbHBIX MOTUBOB B IOJIYYEHUHN U MOCIECAYIOLIEM aHAIN3E
MHGOPMAIINHU O TIEPEIOBbIX JOCTHKEHHUIX COBPEMEHHON OTEYeCTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS .

e HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEJACHUS;

e CIOCOOHOCTH OIICHMBAThH CUTYAIIMH, CBA3aHHBIE C XUMHUYECKUMU SBICHUSIMU, U
MPUHUMATh OCO3HAHHBIE PEUIECHNUSI, OPUCHTUPYICh HA MOPaJIbHO-HPAaBCTBEHHBIE
HOPMBI U IEHHOCTH;

e TOTOBHOCTH OLICHMBATh CBOE MOBEJICHUE U MOCTYIIKHA CBOMX TOBAPHUIIEH € MO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUI ATUX MOCTYIKOB;

4) hpopMupoBaHNS KYJIbTYPbI 310POBbSI:

e TIOHUMAaHUS IIEHHOCTEH 3I0POBOTO M 0€3011aCHOTO 00pasa KU3HU, HEOOX0IMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUS K COOCTBEHHOMY (PM3HUECKOMY U NICUXUUYECKOMY
3I0POBBIO;

e CcOOJIO/ICHUS TPABWIT 0€301IACHOTO OOpaIeHus ¢ BEIIECTBAMH B OBITY,
MOBCEAHEBHOM KU3HU U B TPYJOBOM JI€SITEIHHOCTH;

e TIOHUMaHUS IEHHOCTH MPaBUJI MHANBUIYATHFHOTO U KOJUICKTUBHOTO 0€3011aCHOTO
TOBEJICHUS B CUTYAIUAX, YIPOXKAIOIINX 3I0POBBIO U KU3HHU JIIOJICH;

e OCO3HAHUS MOCJIEACTBHI U HEMTPHUATHS BPEAHBIX MPUBbIUEK (YIOTpeOIeHus
QJIKOT0JIsI, HAPKOTHKOB, KYPCHHS);

5) Tpy10BOro BOCIIUTAHUSI

e KOMMYHHKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIICI0BATEIbCKOM IEITEIbHOCTH,
0OIIIECTBEHHO TI0JIE3HOM, TBOPYECKOM M APYrUX BUAAX JICATEIHOCTH,;

e YCTAaHOBKH Ha aKTMBHOE y4aCTHE B PCIICHUU MPAKTUYCCKHUX 3a/1a4 COIHATbHOM
HaIpaBjIeHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

e HHTEpeca K MPaKTHYECKOMY U3YYEHHUIO MPOodeccuii pa3IuyHOro poja, B TOM YHCIIE
Ha OCHOBE IIPUMEHECHHUS IIPEAMETHBIX 3HAHUIN 110 XUMUH,

e YBRXCHUS K TPYY, JIIOSIM TPYJa U Pe3yJIbTaTaM TPYAOBOH IS TEIbHOCTH;

e TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HHIUBHIYAIbHOM TPACKTOPUHU 00pa30BaHuU,
Oyayiei npodeccuu u peaau3alui COOCTBEHHBIX )KU3HEHHBIX IIAHOB C Y4ETOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMHH, HHTEPECOB M MOTPEOHOCTEH
o01ecTBa;

6) 3K0JIOrHYeCcKOro BOCHUTAHUS:

e DJKOJIOTMYCCKH uenecoo6pasHoro OTHOIICHUA K IMPUPOJEC, KaK HCTOUHUKY
CYIICCTBOBAHHUA KU3HU HA SCMHC;

e IIOHMMAaHHS TTI00ATILHOTO XapaKTepa 3KOJIOTHYCCKUX HpO6HCM, BIIMAHUA
9KOHOMUYCCKHUX IMPOLECCOB HA COCTOAHHNC HpHpOI[HOﬁ U COLMAIbHOMN Cpeasl,



0CO3HAHMS HEOOXOAMMOCTH HCIIOJIb30BAHMS JOCTH)KEHUI XUMHHU ISl PELICHUS
BOIIPOCOB PALIMOHAIILHOTO IPUPOAOIOJIB30BAHNUSA;

AKTUBHOT'O HENPUATHUSA JCUCTBUMN, IPUHOCSIIUX BPE OKPYKAIOIIEH IPUPOJHOU
cpelie, yMEHUs IPOrHO3UPOBaTh HEOIAroNpUsATHBIE IKOJIOTUYECKUE TOCIIEACTBUS
NpEANPUHUMAEMBIX IEHCTBUI U NIPEJOTBPALLATD UX;

HaJIM4Ms Pa3BUTOIO SKOJOTUYECKOIO MBILUIEHHMS, SKOJIOTHUECKOU KYJIbTYpPBI, OIIbITa
JEATEIBbHOCTH 3KOJIOTMYECKOM HAPABICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS UMHU
B [103HABATEIbHONH, KOMMYHUKAaTUBHOM U COLMAIILHOM MPAKTUKE, CIOCOOHOCTH U
YMEHHUSI AKTUBHO NPOTUBOCTOSTH UJEOJIOTUN XeModoOuu;

7) IHEHHOCTH HAYYHOI'O IO3HAHUSA

chopMUPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKW U OOIIECTBEHHOM MPAKTUKU;

MMOHUMAaHMs cTIelU()PUKN XUMUU KaK HayKH, OCO3HAHUs €€ poJsid B GOpMUPOBAHUN
palMoOHAIBFHOTO HAYYHOTO MBIIIUICHHUS, CO3/IAHUU LIETTOCTHOTO MPECTaBICHU 00
OKPY)KaIOHIeM MI/Ipe KaK O CIMHCTBEC HpI/IpO)II)I 1 4YCJIIOBCKA, B ITIO3HAHNU
MIPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHnr IpobiieM COXpaHeHuUs IPUPOJIHOTO
paBHOBECHS,

yOXJIEHHOCTH B 0CO00 3HAUMMOCTH XUMUH JJII COBPEMEHHOM ITUBUITU3AINN. B €€
I'YMaHUCTHYECKOW HAIIPABJIEHHOCTH U BaXKHON POJIM B CO3JaHUH HOBOI 0a3bl
MaTepuaIbHOUN KyJbTYPHI, PEIICHUH TII00aTbHBIX MTPOOJIEM YCTOMUNBOTO Pa3BUTHS
YEJI0BEUECTBA — ChIPbEBOM, IHEPTETUUECKOM, MUIIIEBON 1 AKOJIOTUYECKOU
0€30MacHOCTH, B pPa3BUTUH MEIUIIUHBI, 00ECTIEYCHUH YCIOBUN YCIICIIIHOTO TPYy/ia U
9KOJIOTHUYECKH KOMGMOPTHON KU3HH KaXKJI0TO YjIeHa OOIIEeCTBa,;
€CTECTBEHHO-HAYYHOUN I'PAaMOTHOCTH. TIOHUMAaHUs CYIITHOCTH METOJOB TIO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCTOJB30BaTh MOJTy4aeMbIe
3HAHUS JUTsl aHAJIM3a ¥ O0BSICHEHHUS SIBJICHUHN OKPYKAIOIIEro MUpa 1
MPOUCXOAIINX B HEM U3MECHECHHM, YMEHUS JIeIaTh 000CHOBaHHBIC 3aKIIIOUEHUS HA
OCHOBE Hay4YHBIX (DAKTOB M UMCIOIIUXCS JAHHBIX C IETBIO MMOTYICHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIOJIb30BaTh XMMHYECCKUE 3HAHUS JJIs PEIICHUS
po0JIeM B peabHBIX KU3HCHHBIX CUTYAIUAX,

HMHTEpeca K MO3HAHHWIO U UCCIIEI0BATEIbCKON JIEATEILHOCTH,

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U caM000pa30oBaHUIo,
K aKTUBHOMY TTOJYYEHHUIO HOBBIX 3HAHHM 110 XUMUU B COOTBETCTBHUH C
YKU3HECHHBIMH TIOTPEOHOCTSIMH;

MHTEpeca K 0COOEHHOCTSAM TPYy/a B pa3iNuHbIX chepax mpodhecCHOHaTbHOM
JIEITENLHOCTH.

MeTanpeaMeTHbIE Pe3yJabTAThl

MertamnpeaMeTHbIe pe3yIbTaThl OCBOCHUS YUEOHOTO TpeMeTa « XUMHS» Ha YPOBHE CPEIHETO
o01m1ero o0pa3oBaHus BKIIOYAOT:

3HaYMMBbIe I (HOPMUPOBAHUS MUPOBO33PEHUS 00YUAIOLIUXCS
MEXIMCHHUILTHHAPHBIE (MEXIPEAMETHbIE) 0OLICHAYYHbIE TIOHSATHS, OTPAKAIOIIUE
LIEJIOCTHOCTh HAyYHOU KapTUHBI MHpa U ClelU(PUKY METOI0B MMO3HAHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHs, BEIIECTBO, SHEPTH s, SIBICHHE,



mporece, CUCTeMa, Hay4YHbIH (PaKT, MPUHINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, CClIeIOBaHNE, HAaOII0IeHNE, H3MEPEHNE, SIKCTIEPUMEHT U JIp.);
YHUBEpCallbHbIC yueOHbIE ICHCTBUS (MT03HABATEIbHBIC, KOMMYHUKATHBHBIE,
peryisTuBHbIE), obecneurBarone GopMUpoBaHUe (PyHKIMOHATBHON
IrPaMOTHOCTHU U COLMAIbHON KOMIIETEHLUU O0y4aIoUInuXCs;

CIOCOOHOCTH 00YYAIOLIMXCS HCITOJIB30BaTh OCBOCHHBIE MEKIMCIUIUINHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE YueOHbIE ICHCTBUS B
II03HABATEIbHOU M COLMATIbHON MPAKTHUKE.

MeranpeaMeTHbIe pe3yabTaThl OTPAXKAIOT OBJIA/ICHUE YHUBEPCAIbHBIMH YYCOHBIMU
MO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMHU U PETYISTHBHBIMH JICHCTBUSIMU.

OeBjaaaenue YHuBEpCaJIbHBIMU y‘leﬁHLIMI/I NO3HABATEJIbHBLIMHU AeHCTBUSIMH

1) 6a30BbIe JIOTHYECKHE eHCTBHUS:

CaMOCTOSITEIFHO (POPMYTUPOBATH U aKTyaJIM3UPOBATH TPOOIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPENIETIATh 1EH JACSITEIIbHOCTH, 3a/1aBast MapaMeTPhl M KPUTEPUU UX TOCTHKEHUS,
COOTHOCHUTH pe3y.]'H)TaTBI NEATCIIBHOCTU C IIOCTABJICHHBIMU LICTISIMU,

HUCIIOJIB30BAaTh HpI/I OCBOCHUHN 3H3HI/II71 HpI/IeMI)I JJOTHYCCKOT'O MBIIIJICHUS — BBIACISITH
xapaKTepHLIe HpI/ISHaKI/I HOHS[TI/II7[ nu yCTaHaBJ'H/IBaTB nX B3aUMOCBA3b, UCITIOJIb30BATH
COOTBETCTBYIOIIHME TIOHATHS JJI1 OOBSICHEHUS OTICTBHBIX (DAKTOB U SBJICHUI;

BBIOMPATh OCHOBAHMS M KPUTEPHH JIJIs1 KJIaCCU(DUKAITMN BEIIECTB M XUMUUYECKHUX
peakuuii;

YCTaHABJIMBATh MPUYNHHO-CIICJICTBCHHBIC CBSI3U MEXIY N3y9aeMbIMU SBIICHUSIMH,
CTPOMTBH JIOTHYECKHE PACCYXKACHHUS (MHAYKTHBHBIC, ICAYKTHBHBIC, 10 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEUHNS B pACCMAaTPUBAEMBIX SIBJICHUSX,
(hopMyIUpOBaTh BBIBOBI U 3aKITFOYCHHUS,

MIPUMEHSATH B TIPOIIECCE MTO3HAHUS UCTIOIb3YEMbIC B XUMUU CUMBOJIMYECCKUE
(3HaKOBBIC) MOJICITH, MPEOOPA30BBHIBATH MOIEIBHBIC MPEACTABICHHUS — XUMUYECKUI
3HaK (CHMBOJI) 3JIEMEHTa, XUMHUECKas popMyJiia, ypaBHEHUE XUMHUCCKOM PEaKIInu
— IIPH pelIeHUN y4eOHBIX MTO3HABATEIBHBIX U MIPAKTUYCCKUX 3aj1a4, IPUMECHSITh
Ha3BaHHBIE MOJICIIbHBIC TIPEICTABIICHUS JIJIs1 BBISBIICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIECTB U XUMUYECKUX PEAKIIHii;

2) 6a30BbIe HCCIeI0BATEIbCKHE AeHCTBHS:

BJIaJIeTh OCHOBaMHU METOJIOB HAyYHOI'O MTO3HAHUS BELECTB U XUMUYECKUX PEAKIINH;

(dbopMynMpOBaTh LEJIN U 3a/1a4X UCCIIEI0BaHMs], UCIIOIb30BaTh IOCTABICHHbBIE U
CaMOCTOSATENIbHO C(HOPMYITMPOBAHHBIE BOIPOCH! B KAYECTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUI (POPMUPOBAHMS TMIIOTE3bI IO IPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

BJIaJIETh HaBBIKAMH CaMOCTOSITEJIBHOTO TNIAHUPOBAHUS U IPOBEACHUS YUEHUUECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOJII0aTh 3a X0J0M Ipoliecca,
CaMOCTOSITEJILHO ITPOTHO3UPOBATh €ro pe3ynabTar, GopMynupoBaTh 0000IIEeHUs U
BBIBO/IbI OTHOCHUTEJILHO JOCTOBEPHOCTH PE3YJIBTATOB UCCIIEOBAHUS, COCTABIIATh
00OCHOBaHHBIN OTYET O MPOJENaHHOH paboTe;



e TMPHOOpETATH OMBIT YYCHUUYECKOM UCCIIE0BATEILCKOM U IPOCKTHOM JIESTETLHOCTH,
MPOSIBIATH CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB
peuieHus NpakTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METO0B [I03HAHUS,

3) padora ¢ uHpopManueii:

e OPHUCHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX MHPOpMANKHU (HAydHO-TIOMYJISIpHAS
JAUTEepaTypa XUMUYECKOTO COJEpKaHUs, CIIPaBOUHBIE TOCOOUS, peCypChl
MHTEPHETA), aHATU3UPOBATh MH(POPMAIUIO PA3IUYHBIX BUIOB U (OPM
IIPE/ICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ I0CTOBEPHOCTD U
HENPOTUBOPEUNBOCTb;

e (OpMyIUPOBATH 3aMPOCH] U MPUMEHATH PA3INYHbIE METObI IIPU MTOUCKE U 0TOOPE
nH(pOpMaIuK, HEOOXOAUMOM JIJIsl BBITIOJIHEHMS YI€OHBIX 3a71a4 ONPEACICHHOTO
TUIIA,

e TpuOOpeTaTh OMBIT UCIOJIBL30BAHUS HHPOPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIl U pa3IMUHbIX TOUCKOBBIX CUCTEM,;

e CaMOCTOSITENILHO BHIOMPATh ONTUMATIBHYIO (POpMY MpecTaBICHHs] HHPOPMAIUH
(cxembl, rpaduKy, qUAarpaMMBbI, TAOIUIIBI, PUCYHKH H JP.);

e HCIOJb30BaTh HAYUHBIH S3bIK B KAUECTBE CPEACTBA MPHU PabOTE C XUMUYECKOM
uHpOpMAIIMEH: MPUMEHSITh MeXIpeaMeTHbIe (U3NUeCKre U MaTeMaTHUECKHE)
3HAKU ¥ CUMBOJIBI, GOopMYyJbl, a00OpeBUATypbl, HOMEHKIIATYPY;

e HCIOJb30BaTh U MPEOOPa30BbIBATH 3HAKOBO-CUMBOJINYECKHE CPEACTBA
HarJIsAHOCTH.

OBnaneHne YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMHA JeHCTBUSIMHU.

e 3aj[aBaTh BOMPOCHI 0 CYIECTBY 00CYXIAeMO# TeMbI B X0/I¢ Auasiora u/uim
JMCKYCCHH, BBICKA3bIBATh UIeH, (GOPMYIUPOBATH CBOU MPEIIOKECHUS
OTHOCHUTEIILHO BBITIOJIHEHUS MTPEI0KEHHON 3a/1auH;

e BBICTYNATH C MIPEe3EHTAINEH pe3yabTaTOB MO3HABATEIHHON JESTEIbHOCTH,
MOJIyYE€HHBIX CAMOCTOSTENILHO HJIM COBMECTHO CO CBEPCTHUKAMH MPH BBIMOTHEHUN
XMUMHYECKOTO SKCIIEPUMEHTA, TPAKTUUECKON pabOThI MO UCCIIEIOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIECTB, peaan3alui yieOHOTo IpoeKTa, U (GopMyIUpOBaTh BHIBOIbI
10 pe3ysibTaTaM IPOBEJCHHBIX HCCIIEI0BaHUN TyTEM COTJIacOBAaHUS MO3UIUH B
X0J1e 00CYXAeHUS U 0OMEHAa MHEHUSIMHU.

OBnaneHne YHUBEPCAJIBbHBIMHU PEryJasaTUBHBIMHU HeﬁCTBHﬂMH:

e CaMOCTOSITEIbHO INIAHUPOBAThH U OCYIIECTBIISTH CBOIO M03HABATEIbHYIO
NeATeNbHOCTb, ONpENIeNss ee LeJM U 3a7ja4i, KOHTPOJIUPOBaTh U IO Mepe
HE00X0AMMOCTH KOPPEKTUPOBATh MpeAIaraeMblii alrOpuTM JeHCTBUIA pU
BBITIOJTHEHUH YU4EOHBIX U MCCIeI0BaTeIbCKUX 33/1a4, BEIOUpaTh Hanboee
3pPeKTUBHBIN CIOCOO UX PEIIEHHs C yYETOM MOTyYeHHs HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIINSAX;

* OCYLIECTBJIATh CAMOKOHTPOJIb CBOEH JESITEIbHOCTH HA OCHOBE CaMOAHAIN3a U
CaMOOLIEHKH.

IIpeanMeTHBIE pe3yJabTAThI



10-i1 kJaacce
[IpenMeTHBIC pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckast XUMUsD) OTPaKakoT:

e COPMHUPOBAHHOCTH MPEACTABICHUN O XUMHUYECKON COCTABJISIONICH €CTECTBEHHO-
HAayYHOU KapTUHBI MHPA, POJIM XUMHH B TTIO3HAHUY SIBJICHUI TTPHPOJIBI, B
(hOpMHPOBAHUH MBIIIJICHUS ¥ KYIbTYPHI JINYHOCTH, €€ (YHKIIMOHATHHOU
IPaMOTHOCTH, HEOOXOIMMOH JIJISl peIICHHSI IIPAKTUICCKUX 3a/1a4 U SKOJIOTHUSCKU
000CHOBAHHOTO OTHOIIICHHUSI K CBOEMY 3JI0POBBIO U IIPUPOJTHON Ccpejie;

e BJIQJICHUE CUCTEMOM XUMUYECKUX 3HAHUM, KOTOPask BKJIIOYAET: OCHOBOIIOJIArarouiue
MOHATHS (XMMHUYCSCKHI JIEMEHT, aTOM, 3JICKTPOHHAs 000J104YKa aToMa, MOJICKYIIa,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIIBHOCTh, XUMUYECKAsI CBSI3b, CTPYKTYpHASI
dopmyna (pa3BepHyTast ¥ COKpAICHHAs ), MOJIb, MOJIIPHAST Macca, MOJISIPHBIN
00beM, YraepoIHbIN cKeneT, GyHKIIMOHATbHAS TPyIIa, paauKall, H30Mepus,
M30MEpPBI, TOMOJIOTHIECCKHH P/, TOMOJIOTH, YTIICBOJIOPOIBI, KHCIOPO 1
a30TCOJIEpIKAIIHE COCTUHEHUSI, MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYIIIPHBIC COSAMHEHUS); TCOPHH U 3aKOHBI (TCOPHsI CTPOCHHUS
opranuyeckux BemecTB A.M. ByTiepoBa, 3aK0H COXpaHEHHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3bIK XHMHH; MHPOBO33PCHUCCKHEC 3HAHW,
JIeKaIe B OCHOBE TIOHUMAaHUS TPHYUHHOCTH U CHCTEMHOCTH XUMHYECKHX
SIBJICHUH, ()aKTOJIOTHYSCKUE CBEICHUS O CBOWCTBAX, COCTABE, IMOJTYUCHUH U
0€301MacHOM HCIIOJIH30BaHUH BAXKHEUIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JIeATETLHOCTH YEJIOBEKa,

e c(hOpMUPOBAHHOCTh YMEHUN BBISBIISTH XapaKTePHbIC MPU3HAKU TOHITHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIH30BaTh COOTBETCTBYIOIIUE TTOHSATHS MTPU
OTIMCAaHUU COCTaBa, CTPOEHUS U MIPEBPAIICHU OPTaHUYECKUX COSAMHEHUH;

e c(hOpMUPOBAHHOCTh YMEHUN MCIIOIB30BATh XUMUUYECKYIO CHMBOJIMKY JIJIS
COCTaBJICHUS MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEpPHYTOM, COKPAIIIEHHOM)
(hopMysT OpraHUYECKHUX BEIIECTB U YPABHEHUN XMMUYCCKUX PEaKITUH,
M3TOTaBIIMBATh MOJICIH MOJICKYJI OpPTaHUYECKUX BEIIECTB JUIsl WILTIOCTPAIIUU UX
XUMHUYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

e c(hOpMUPOBAaHHOCTh YMEHUN YCTAaHABIMBAThH MPUHAIC)KHOCTD U3yYECHHBIX
OPraHUYECKUX BEUIECTB 10 UX COCTABY M CTPOCHUIO K ONPEICTICHHOMY
Kaaccy/rpymie coeauHeHui (YriaeBoaopo/ibl, KHCIOPOI U a30TCOACPIKAIIIE
COC/IMHCHUS, BHICOKOMOJICKYIIIPHBIC COSAMHECHHUS), aBaTh UM Ha3BaHHsI 10
cucrematrueckoit Homenkiarype (IUPAC), a taxke MpHUBOANTH TPUBUAIBHBIC
Ha3BaHUs OTAEIBHBIX OPraHUYECKUX BEMICCTB (ITUIIEH, IPOIUIIEH, alleTHIIEH,
STHJICHTJIUKOJIb, TIMLEPUH, eHo, popManbpiaeru, aleTanbIerul, MypaBbuHas
KHCIIOTa, YKCYCHAsl KUCJIO0Ta, OJIEMHOBAs KMCIIOTa, CTEApUHOBAs KUCIIOTA, TII0K03a,
bpyKTO3a, KpaxmaJ, [e/UTI0I03a, TINIHH);

e Cc(OPMUPOBAHHOCTH YMEHHS OINPEACIATh BUABI XUMUYECKOU CBSI3U B OPraHMUYECKUX
coenuHeHUAX (OAMHAPHBIC U KPATHBIC);

e CcpOPMHUPOBAHHOCTH YMEHUS IPUMEHSTH MOJIOKEHUSI TEOPUU CTPOCHHUS
oprannueckux Bemects A.M. bytiepoBa amnst 0ObsICHEHHS 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAaHEHHUs MaCChl BEIIECTB,;

e cOPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTAB, CTPOEHHUE, PU3NUECKUE U
XMUMHYECKHUE CBOMCTBA TUIIMYHBIX MPECTaBUTENEH pa3IuIHBIX KIACCOB
OpraHUvecKuX BellecTB (MEeTaH, 3TaH, dTUJICH, IPONUJICH, alleTUIIeH, OyTaaueH-1,3,
MeTunOyraauen-1,3, 6eH30J1, METaHO, STaHOJ, STHJICHTJIUKOJb, TIIHIEPUH, PEeHOT,
areTanbJeru]l, MypaBbHHAasI U YKCYCHasl KHCIIOTHI, TIIOKO3a, KpaxMall, IeJITII03a,



AMHMHOYKCYCHasi KMCJIOTa), HJUTFOCTPUPOBATH TCHETHYECKYIO CBSI3b MEXYy HUMH
YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI C UCTIOIb30BAaHUEM
CTPYKTYPHBIX (POpMYII;

e c(hOpMHUPOBAHHOCTH YMEHHUS XapaKTEPH30BATh UCTOYHUKH YTIIEBOJIOPOIHOTO CHIPHS
(HedTh, IPUPOHBII T'a3, YroJib), CIOCOOBI X NMepepabOTKU U MPAKTUUECKOE
MIPUMEHEHHE MTPOYKTOB N1€PEPa0OTKH;

e c(hopMHUPOBAHHOCTH YMEHHUN MTPOBOIUTH BEIYMCIICHUS 110 XUMHUECKUM YPaBHEHHSIM
(macchl, 00beMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA MITU MTPOIYKTA PEAKIIUHU 110
U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WU
MPOJ/IyKTOB PEAKIINH);

e c(hOpMUPOBAHHOCTh YMEHHUM BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX
Hay4YHOTO TIO3HAHMUSI, UCHOJIb3YEMbIX B XUMUU IIPU U3YUYE€HUU BEUIECTB U
XAMHUYECKHX sIBIICHUH (HAOMI0/ICHNE, U3MEpeHHe, SKCIICPUMEHT, MOJICTTMPOBAHHKE),
HCII0JIb30BATh CUCTEMHbIE XUMUYECKUE 3HAHUS JJIS1 IPUHATHUS PEIIeHUN B
KOHKPETHBIX ’)KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHHEM,;

e c(hOpMUPOBAHHOCTh YMEHUN COOJIFOIATH MPABHIIA MTOJIH30BAHMS XUMHUECKOU
MOoCyI0¥ 1 1ab0paTOpHEIM 000pYAOBaHUEM, a TAKXKE TIpaBUiIa OOPAIICHHS C
BEIL[ECTBAMU B COOTBETCTBUH C MHCTPYKIUSMU IO BBITIOJHEHUIO J1a00PaTOPHBIX
XMUMHYECKUX OTIBITOB;

e CPOPMHUPOBAHHOCTH YMEHHI MJIAHUPOBATH U BBIMOIHATh XUMUYECKUM SKCTIEPUMEHT
(mpeBpaleHnsT OPraHUYECKHX BEHIECTB MPH HArpeBaHUH, TIOTyYCHUE STHIICHA U
M3YYEHHE €ro CBOMCTB, KAUeCTBEHHBIE PEaKIuy OPraHNnYeCKUX BEIECTB,
JieHaTypalys OCJIKOB IPU HarPEBaHUH, [[BETHBIC PEaKInu OCIKOB) B COOTBETCTBUH
C TpaBUJIaMU TEXHUKU O€30MaCHOCTH NMPHU OOPAIEHUH C BEIIECTBAMU U
1abopaTopHBIM 000PYIOBAaHUEM, MIPEACTABIIATH PE3YIbTAThl XUMHUYECKOTO
SKCIIEPUMEHTa B (popMe 3amKcH ypaBHEHUN COOTBETCTBYIOIIUX PEaKIUil U
(hopMynupoBaTh BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB,;

e CPOPMUPOBAHHOCTh YMEHUI KPUTUUYECKU aHAIU3UPOBATH XUMUYECKYIO
HH(POPMAIIHIO, TTOJTyIaeMYI0 U3 Pa3HBIX HCTOYHHKOB (CpeICTBa MacCOBOM
UHPOPMAIIMU, HHTEPHET | JP.);

e CcpOPMHUPOBAHHOCTH YMEHHI COOIIIOIaTh IPABHIIA SKOJIOTUYECKH 1€JIeCO00pa3HOro
MOBEACHUS B OBITY U TPYJIOBOM NESATENHOCTH B LIEISIX COXPAHEHHUS CBOETO
3JI0pPOBbSI U OKPYKAIOIIEH MPUPOIHOI Cpefibl, 0CO3HABATH OMACHOCTh BO3/ICHCTBUS
Ha KMBBIC OPTaHU3MbI OTIPEICIEHHBIX OPraHMYECKUX BEIIEeCTB, IOHUMAasi CMBICI
nokazarens [1IK, mosicHsaTe Ha npumepax cnocoObl yMEHbIIICHUS U
MpeIOTBPAILIEHUS X BPEIHOTO BO3ACHCTBHSI HA OPraHU3M YeJIOBEKa,

e 117151 0Oy4aIOUIUXCsl ¢ OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBBS: YMEHUE
MIPUMEHSTH 3HAHKS 00 OCHOBHBIX JIOCTYITHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUI;

e JUIS CJIEMBIX U cIa00BUIAMIMX 00YJaIOUINXCs: YMEHHE HCIOIb30BaTh peiabedHO-
TOUEYHYIO cucTeMy 0003HadeHuit JI. bpaiins s 3anucu xumMudeckux Gopmyi.

11-i1 kiaacce
[IpenMeTHbIE pe3ynbTaThl OCBOCHHS Kypca «O01as u Heopranndeckasi XMMus» OTPakaroT:
e COPMHUPOBAHHOCTH MPEACTABICHUI: O XUMHUECKOHN COCTABJISIONICH eCTECTBEHHO-

Hay4YHOM KapTUHBI MHPA, POJIM XMMHUHU B TIO3HAHUH SABJICHUNA PUPOIBI, B
(OopMUPOBAHUN MBIIIICHUS U KYJAbTYPbI TUYHOCTH, €€ (PyHKIMOHATBHON



IrPaMOTHOCTH, HEOOXOAUMOH JIJIsl pEeUICHHSI MPAKTUISCKUX 33/1a4 U SKOJIOTHUECKU
000CHOBAHHOTO OTHOIIICHUSI K CBOEMY 3JI0POBBIO U IPUPOJIHON Ccpeie;

BJIAJICHUE CUCTEMOM XMMUYECKUX 3HAHUHM, KOTOPask BKJIIOYAET: OCHOBOIIOJIArarouiue
MOHATHSA (XMMHUYCCKHI SJIEMEHT, aTOM, M30TOII, S-, P-, d- 3JIeKTPOHHBIC OpOUTAIH
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA 00bE€M, BaJICHTHOCTD,
AJIEKTPOOTPHUIIATEIIBHOCTD, CTEIIEHb OKUCIICHHUS, XUMHUYECKast CBSI3b (KOBAJICHTHA,
HMOHHAas1, METAJJIMYECKasi, BOJOPOIHAS), KPUCTAJUINYECKAs PEIIeTKA, THITHI
XUMUYECKUX PEAKIIUN, PACTBOP, FICKTPOJUTHI, HEIJIECKTPOJIUTHI,
BIEKTPOJIUTUYECKAS TUCCOLUALNS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKON Peakilui, XMMHYCCKOE PABHOBECHE); TCOPUH U 3aKOHBI (Teopus
AIEKTPOJIUTUYECKON qucconnanuu, nepuoandeckuii 3akon .M. Menneneesa,
3aKOH COXPaHEHHMS MacChl BEIIECTB, 3aKOH COXPAHEHHUS U IPEBPALLCHUS YHEPTUU
MIPH XUMHUYECKHUX PEAKIHSIX), 3aKOHOMEPHOCTH, CUMBOJIMUYCCKHH SI3bIK XUMUH,
MHPOBO33PEHUECKHE 3HAHUS, JIeXKAIINE B OCHOBE MOHUMAHUS PUYUHHOCTH U
CHUCTEMHOCTH XMMHUYECKUX SIBJICHUH, ()aKTOJOTUYECKHE CBEIEHUS O CBOMCTBRAX,
COCTaBe, MOJIyUeHUU 1 0€30MaCHOM HCIIOIh30BAaHUN BAXKHEUIIINX HEOPTraHUYECKUX
BEIIIECTB B OBITY U MPAKTHYECKON EATETLHOCTH YEJIOBEKa,
c(hOpMUPOBAHHOCTh YMEHHUN BBISBIISITH XapaKTePHbIC MPU3HAKU TOHITUH,
YCTaHABIWBATh UX B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIONINE MTOHSTHS TIPU
OTIMCAaHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAIECHUN;
c(hOopMUPOBAHHOCTh YMEHUN UCTIOIH30BATh XUMUUYECKYIO CHMBOJIMKY IS
cocTaBiieHus1 GOpMyJ BEIIECTB U YPAaBHEHUN XUMHYECKUX PEaKInH,
cucrematrueckyto HomeHknaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHHS OTACIBHBIX
HEOpraHu4ecKuX BeriecTB (YrapHbIi ra3, yrIeKUCIIbIi ra3, aMMHUaK, raeHas
M3BECTh, HETAIICHAs: U3BECTh, MUThEBAst COJIA, UPUT U Ip.);

c(hOopMUPOBAaHHOCTh YMEHHUN OTIPEACIIATh BAJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMHUYECKUX AJIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTABA, BUJI XUMHUUECKON
cBs3u (KOBaJICHTHAS, HOHHAS, METAJTHYECKas!, BOJOPOIHAS) B COCAUHEHUSIX, THIT
KPHUCTAJNIHYECKOH pEIIeTKH KOHKPETHOTO BelecTBa (aToMHast, MOJICKYIIIpHas,
HMOHHAs, METAJJIMYECKAs), XapaKTep CPe/ibl B BOAHBIX PACTBOPAX HEOPraHUUECKUX
COECIUHEHUHN,

c(hOopMUPOBAHHOCTh YMEHUH YCTAaHABIMBATh NMPUHAICKHOCTh HEOPTaHUYECKHUX
BEIIECTB 110 UX COCTaBy K ONPEIEIEHHOMY KiIacCy/TpyIine CoeAMHEH U (IIPOCThIC
BEIlleCTBA — METAJUIBl U HEMETAJUIbl, OKCUIbI, OCHOBAHMS, KUCIOTHI, aM(oTepHbIC
THIPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUH PACKpPBIBATh CMBICIH Mepuoaudeckoro 3akona J1. 1.
MenpeneeBa 1 IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONLYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (PYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTePU30BaTh SJIEKTPOHHOE CTPOCHUE aTOMOB
XUMHUYECKUX dJIeMeHTOB 1-4 nepuoaoB [leproaudeckoit CUCTEMbI XUMHUYECKUX
anementoB J[.M. MeHeseeBa, UCIOb3ys OHATHS «S-, P-, - 37IeKTPOHHBIE
OpOUTANINY, «IHEPTETUYECKUE YPOBHIY, OOBICHITH 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XMMUYECKHX AJIEMEHTOB M UX COEAMHEHUI 1O MEPUOAaM U rpyIIam
[Tepuonnueckoit cucremel XuMudeckux aneMeHnToB .M. Menneneesa,

cOpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOLIHE XUMHUCCKHE
CBOICTBA HEOPTaHMYECKHUX BEIIECTB PA3IMUHBIX KIACCOB, MOATBEPKAAThH
CYILECTBOBAaHUE T€HETUUECKOM CBSI3M MEXK/1y HEOPraHUYECKMMHU BEIIECTBAMU C

MIOMOIIBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIHIA;

c(hOpMUPOBAHHOCTh YMEHUS KIaCCU(PHUIIMPOBATH XUMUYECKUE PEAKIIUU TI0
pa3IMYHBIM TMPU3HAKaM (YHCITY U COCTaBY PEarupyIOIIUX BEIIECTB, TEINIOBOMY



3G PeKTy peaknuu, I3MEHEHUIO CTETICHEH OKUCIICHHS SIEMEHTOB, 00paTUMOCTH
pEaKIUK, yIaCTHIO KaTaln3aTropa);

e CPOPMUPOBAHHOCTH YMEHHI COCTABIISITh YPABHEHUS PEAKIIUN PA3INIHBIX THUIIOB,
TIOJIHBIEC U COKPAIICHHBIC YPaBHEHUS PEaKluii HOHHOTO OOMEHA, YUUThIBas
YCIIOBHS, IPU KOTOPBIX 3TH PEAKIIMU UAYT A0 KOHIIA;

e CPOPMUPOBAHHOCTH YMEHHH MPOBOUTEH PEAKIIHH, TI0OITBEPKIAIOIIHEC
KaueCTBEHHBIN COCTaB Pa3IMYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATh
OTIBITHBIM ITyTE€M MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUUECKHUX
BEILECTB,;

e CPOPMHUPOBAHHOCTH YMEHHH PACKPBIBATH CYIIHOCTh OKHCIUTEIILHO-
BOCCTaHOBUTEJbHBIX PEAKLU MOCPEACTBOM COCTABIIEHUS AJIEKTPOHHOIO OanaHca
3TUX PEaKIHil;

e c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMUYECKON
peaKkIMu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUSI XUMUUECKOTO PaBHOBECHS
B 3aBHCHUMOCTH OT BHemIHero Bo3zericTeus (nmpuniun Jle [llarense);

e c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XUMUUYECKUE MPOIIECCHI, JISKAIINE B
OCHOBE TIPOMBIIICHHOTO TOJTYY€HHS CEPHOU KUCIIOThHI, aMMHAKa, a TAaKKe
c(hopMUPOBAHHOCTD MPEACTABICHUN 00 OOINUX HAYYHBIX MPUHIIUATIAX U
9KOJIOTMUECKUX MPoOIeMax XMMHUECKOTO ITPOU3BO/ICTBA,;

e c(hOpMUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIYMCIICHHS C UCTIOJIb30BaHUEM TTOHSTHS
«MaccoBasi J0JIs BEIIECTBA B pacTBOPE», 00BEMHBIX OTHOILLIEHHI ra30B MpH
XUMUYECKUX PEAKIUAX, MACCHI BEIIECTBA UM 00BheMa Tra30B M0 H3BECTHOMY
KOJIMYECTBY BEILlECTBA, Macce UM 00beMY OJTHOTO U3 YUaCTBYIOUINX B PEaKIUU
BEIIECTB, TEIJIOBOTO 3¢ deKTa peakiiMi Ha OCHOBE 3aKOHOB COXPAHEHHUS MaCChI
BEILECTB, MPEBPAILEHUS U COXPAHEHUS DHEPIHH;

e CcpOpPMUPOBAHHOCTH YMEHHI COOIIIOIaTh IIPaBHJIa TIOJIB30BAHUS XUMHUYECKON
MoCy10¥ 1 1ab0opaTopHBIM 000pyAOBaHUEM, a TAKXKE MTpaBUiIa OOPAIICHHS C
BEIECTBAMU B COOTBETCTBUH C MHCTPYKIUSMU IO BBITIOJHEHHIO JTa00PaTOPHBIX
XMUMHYECKUX OTBITOB,;

e CPOPMHUPOBAHHOCTH YMEHHI MJIAHUPOBATH U BBIIMOJIHATh XUMUYECKHI SKCTIEPUMEHT
(paznorxeHue MepoKcHIa BOJAOPOIA B IPUCYTCTBUH KaTaIU3aToOpa, ONPEIeIICHUE
Cpelbl paCTBOPOB BEILIECTB C IOMOIIbIO YHUBEPCATHLHOTO UHIMKATOPA, BIHSIHHIE
pa3nuYHbIX (PAKTOPOB HAa CKOPOCTh XUMUYECKOM peaKkIui, peakliui HOHHOTO
oOMeHa, KaUeCTBEHHbIE peaKlIuU Ha Cynb(ar-, KapOoHaAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHUS, PeLIEHUE SKCIIEPUMEHTANIBHBIX 3a/a4 Mo TeMaM «MeTasl» u
«HeMeTasmibi») B COOTBETCTBUH € MPABHJIAMH TEXHUKH O€30MaCHOCTH TIPH
oOpallleHHH C BEIIEeCTBAMU U JIa0OpaTOPHBIM 000PYA0BaHUEM, IPEICTABIISTD
pe3yNbTaThl XUMUYECKOTO SKCIIEPUMEHTA B (popMe 3amucu ypaBHEHUN
COOTBETCTBYIOIIUX peakiuuil U (GOpMyTupoBaTh BHIBOIBI HA OCHOBE 3TUX
pE3yNbTaTOB,;

e CcPOPMHUPOBAHHOCTh YMEHUI KPUTUUECKU aHATU3UPOBATH XUMUYECKYIO
HH(POPMAIIHIO, TTI0JTyIaeMYI0 U3 Pa3HBIX HCTOYHHKOB (CpeICTBAa MacCOBOM
KOMMYHHUKAIMH, HHTEPHET | Jp.);

e CcOPMHUPOBAHHOCTH YMEHHI COOIIOIATh MIPABHIIA YKOJIOTUYECKH IEI1eCO00pa3HOTO
MOBEACHUS B OBITY U TPYJOBOM JESATEIHHOCTH B LIEISIX COXPAHEHHUS CBOETO
3I0POBBS U OKPYXAIOLIEH MPUPOIHOM Cpeibl, 0CO3HABATh OMACHOCTh BO3AECUCTBUS
Ha YKMBbIE€ OPraHU3Mbl OTIPE/IEJICHHBIX BEIIECTB, MOHMMAas cMblicia noka3arens [1/1K,
MOSICHATH Ha MMPUMEPax CIIOCOOBI YMEHBIIICHUS U IPEOTBPAIICHUS] KX BPEIHOTO
BO3/ICUCTBUSI HA OPTaHU3M YEJIOBEKA;



e Ui 00yYAIOMIMUXCSA C OTPAHUYCHHBIMUA BO3MOXXHOCTSIMH 3JI0POBbSI: YMEHUE
MPUMEHSTH 3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX METOAX IMO3HAHMS BEUIECTB U
XUMHYECKUX SIBJICHUH,

e JIJIS CJICTIBIX M CJIA0OBUIALIMX 00YYaOIIUXCs: YMEHUE UCTIOIb30BaTh PEIbePHO-
TOYEYHYIO cucTeMy o0o3HaueHuit JI. bpaiins ans 3anucu xuMuyeckux Gopmyi.

Coaep:xxanue y4eOHOro npeaMera

10-1 kiace

OPI'AHUYECKASA XUMUA
Teopern4yeckue 0CHOBBI OPraHUYECKON XUMHH

[Ipeamer opranndyeckoi XUMHUH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHHE

B MOJy4YEHUHN HOBBIX BEIIECTB U MAaTEPHAIIOB. TeOpusl CTPOCHHS OPraHNYECKUX COCTUHEHNN
A.M. byrnepoBa, ee 0oCHOBHbIE TOJOXKEHUSI. CTPYKTypHBIE (DOPMYIIBI OpraHUYECKUX
BelecTs. ['omororus, nsomepus. XUMHYECKasi CBSI3b B OPraHNYECKUX COEAMHEHUAX —
OJIMHAPHBIE Y KPaTHBIE CBSI3H.

[IpencraBienue o kiaccuukay OpraHnyeckux BemecTs. HoMeHkiaTypa oprannyeckux
COCIMHCHUH (CHCTeMaTHYecKast) ¥ TPUBHAIbHbBIC HAa3BAHUS BAXKHEHIIIMX MPeCTaBUTEICH
KJIACCOB OPraHWYeCKUX BEUIECTB.

DKCIIEpUMEHTATLHBIE METOIbI M3yIEHUsI BEIIECTB U MX MTPEBPAICHHUIT: 03HAKOMIICHHE C
o0pasiamu OpraHuuecKruX BEMIECTB U MaTepHAlaMi Ha HX OCHOBE, MOJICITUPOBAHHUE MOJIEKYJI
OpraHUYECKUX BEIIECTB, HAOIIOICHNE U OIIMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB IO
NPEBPAICHUIO OPraHWIECKHUX BEIIECTB MIPHU HarpeBaHuu (IUIaBJICHUE, OOyTIIMBAHHE U
TOpEHUE).

YriaeBoaopoabl

AJKaHBI. COCTaB U CTPOCHHUC, TOMOJIOTHYECKHUI pAaAa. MertaH U 3TaH — HpOCTGﬁIHHG
IpEeACTAaBUTCIN AJIKAHOB. (I)I/ISI/I‘IGCKI/IG 1 XMMHYECKHE CBOMCTBA (peaKI_II/II/I 3aMCIICHUA U
ropeHI/m), HaxXO0XXACHUEC B IPHUPOAC, IOJTYUCHUC U IIPUMCHCHUC.

AJIKEHBI. COCTaB U CTPOCHHUC, TOMOJIOTHYECKHUI pAaAa. OTHIICH " IIPOITUJICH — HpOCTGﬁIHHG
IpEeACTaBUTCIN AJIKCHOB. (1)I/ISI/I‘IGCKI/I6 1 XMMHYECKHE CBOMCTBA (peaKI_II/II/I r'uapupoBaHusd,
raJIOr€HUpPOBAHU:, TUApAaTallii, OKUCIICHUS U HOHI/IMepI/ISaHI/II/I), MOJIYYCHUC U ITPUMCHCHUC.

Ankanuensl: 6yraguen-1,3 u MetunOyraauen-1,3: ctpoenue, BaxHeNHIe XUMUYECKHE
cBoiicTBa (peakuusi nonumepusaiuu). [lonydeHne CHHTETHIECKOTO KayqyKa U PE3HHBI.

AJIKMHBI. COCTaB U 0COOCHHOCTH CTPOCHUA, TOMOJIOTHYECKHUI pAA. AI_IeTI/IJ'IeH - HpOCTeI\/’IH_II/II\/’I
IPEACTAaBUTEIIb AJIKUHOB: COCTaB, CTPOCHHE, (I)I/ISI/I‘-ICCKI/IG 1 XMMHYECKHE CBOMCTBA (peaKI_II/II/I
TUApHUPpOBaHN, TAJIOTCHUPOBAHUSA, T'HApAaTalluu, FOpCHI/ISI), MOJIYYCHUC U ITPUMCHCHUC.



Apenbl. ben3out: cocra, ctpocHHe, GU3UUECKUE M XUMUYECKHE CBOWCTBA (peaKiuu
raJIoOreHUPOBAHUS M HUTPOBAHMS), MTOJIy4CHHE U TIPUMEHEHHUE. TOJyoJI: COCTaB, CTPOCHHE,
¢bu3nUecKue U XUMHUYECKUE CBOMCTBA (peakiuy raloreHUPOBAHUS U HUTPOBAHMS),
MOJIyYCHHUE U NTPUMEHEHNE. TOKCUYHOCTh apeHOoB. ['eHeTnueckas CBsA3b MEKIY
YIJIEBOJOPOIaMH, IPUHAICKAIIMMHI K PA3JIMYHBIM KJIaCCaM.

[IpupoaHble ICTOYHUKY YTII€BOAOPOIOB. [Ipupoaublii a3 U NOnmyTHbIE HE(PTAHBIE ra3bl.
HedTs u ee npoucxoxaerne. CriocoOsl nepepaboTku HETH: TEPETrOHKA, KPEKHHT
(TepMuUeCKHid, KATATUTHYECKHN), TUpom3. [IpoaykThl iepepaboTku HEPTH, UX TIPUMECHEHHE
B IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroJib ¥ IPOAYKTHI €10 epepadOTKHU.

SKCHepI/IMeHTaJIBHBIe MCTOABI U3YUCHUS BEIICCTB U UX npeBpameHHﬁ: O3HAKOMIJICHHUE C
o0Opa3iamu 1iacTMacc, KaydykoB U pe3unbl, kKosuiekunu «Hedptb» u «Yromby,
MO/JIENIMPOBAHNE MOJIEKYJI YTIIEBOJOPOJOB U raJOr€HONIPOU3BOAHBIX, IPOBEICHUE
MPaKTUYECKOU pabOTHI: TIOJIyUeHHUE STUJICHA U U3YUCHHUE €r0 CBOMCTB.

Pacuernrie 3amaun.

Bhrunciienus o ypaBHEHHIO XUMUYECKO# peakiuu (Macchl, 00beMa, KOJUIEeCTBA HCXOIHOTO
BEIIIECTBA WM MPOJIYKTA PEAKIINU 110 U3BECTHBIM Macce, 00beMy, KOJTUYECTBY OJTHOTO U3
MCXOJIHBIX BEIIECTB WJIH IMPOIYKTOB PEAKIIHH).

Kuciopoaconep:kamye opraHudeckne coeTuHeHUst

[IpenenbHbIe 0/HOATOMHBIE CIUPTHL. METaHOI U 3TAHOJ: CTPOEHUE, PU3NYECKUE U
XAMHUYECKHE CBOUCTBA (peakinu ¢ akTHBHBIMU METAJIaMH, TaIOTEHOBOI0POIaMH, TOPEHHE),
npuMeHeHne. BogopoHeie CBsI3U MEX Ay MOJIEKYJIaMHu CIUPTOB. [[elicTBUe MeTaHoJIa U
STaHOJIa Ha OPTaHU3M YEJIOBEKa.

MHuoroaToMHEIE CIIUPTHI. OTUIICHTIINKOJIb U TJIMLIEPHUH. CTPOCHHE, (1)I/ISI/I‘ICCKI/I€ u
XUMHYECKHE CBOMCTBA (BS&HMOI{GIZCTBHG CO IICJIOYHBIMHU METATIAMH, KaUCCTBCHHAA pCaKIUs
Ha MHOIoaTOMHBIC CHI/IpTBI). I[eﬁCTBHe Ha OpraHusM 4<€JIOBCKa. HpI/IMeHeHI/Ie rimuepuHa U
OTHUJICHIJIMKOJIA.

@DeHoJI: CTpOSHHE MOJIEKYIIbI, PU3NYEeCKUe U XUMUYecKue cBorcTBa. TokCHYHOCTH (heHoa.
[Ipumenenue denomna.

Anbaerusibl ¥ KeToHbl. DopMalibJIeT U/, aleTalbIeT I CTpOCHUE, GU3UYECKUE U
XHMHYECKHE CBOMCTBA (pEakI[iKi OKUCICHHS U BOCCTAHOBIICHHS, KAUECTBCHHBIC PEAKIHH),
MOJIy4eHHUE U IPUMEHEHUE.

OI[HOOCHOBHI)IC IMPEACIbHBIC Kap6OHOBBIe KHUCJIOTBI. MypaBBI/IHaSI M YKCYCHasl KUCIJIOTHI.
CTPOCHHUC, (I)I/IBI/ILIGCKI/IG 1 XUMHYECKHE CBOMCTBA (CBOﬁCTBa, O6H_II/IC JJI Kji1acCa KHUCJIIOT,
peaKkuusd 3TepI/I(1)I/IKaI_[I/II/I), IMOJIYYCHUC U ITPUMCHCHUC. CTeapI/IHOBaSI " OJICMHOBAasA KHCJIOTHI
KakK IMPEACTABUTECIIN BBICHINX Kap6OHOBBIX KUCIOT. MBlIa KaK COJIM BBICIIHX Kap60HOBBIX
KHCJIOT, HX MOIOILIEE JICHCTBUE.

CrnoxHble 3(hupbl KaKk TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['MIpoIN3 ClI0KHBIX 3PUPOB.
XKupsl. I'naponus xupos. [Ipumenenne xupoB. bruosorndeckas poJib KUpPOB.



VYrieBojbl: cOCTaB, Kiaccuukaims yrieBooB (MOHO-, TU- U moJicaxapuibl). [roko3a —
NPOCTEHIINIT MOHOCAXapU/I: 0COOCHHOCTH CTPOCHUS MOJICKYJIbI, (PU3UUCCKHE U XUMUYCCKUE
cBoiicTBa (B3auMoieiicTBre ¢ ruapokcuom Meau(ll), okuciieHne aMMuadyHbBIM PaCTBOPOM
okcuza cepebpa(l), BoccranoBiieHHE, OpPOKEHHE TITFOKO3bI), HAXOXKICHHE B TIPUPO/IE,
npUMeHeHHe, Ouosornueckas poib. ®otocuntes. DpykTo3a Kak U30MEP TIFOKO3HI.

Kpaxman u niemumronosa Kak npupoHble moauMepsl. CTpoeHre Kpaxmaa | [eIUTI0IO36I.
dusznyecKkue ¥ XUMUYECKUE CBOMCTBA Kpaxmaia (THIpoJin3, KadyeCTBEHHAs PEaKIIUs C
Hosom).

DKCIepUMEHTAIbHBIC METO/IbI U3YUEHHsI BEIIECTB U MX MPEBPAIICHU: TPOBEICHHE,
HaOJII0/ICHUE U ONTMCAHUE ICMOHCTPAIIIOHHBIX OTIBITOB: TOPSHUE CITUPTOB, KAYSCTBCHHBIC
pEaKIuK 0JTHOATOMHBIX CIIUPTOB (OKMcIIeHHe TaHoa okcuaoM menu(ll)), MHOroaToMHBIX
cniupToB (B3aumo ieiicTBue rimieprna ¢ ruapokcuaom meau(ll)), anpneruios (okucieHue
aMMHUAYHBIM pacTBopoM okcua cepedpa(l) u ruapokcumom memu(ll), B3aumonerictere
Kpaxmasia ¢ HoJ0M), IPOBEICHHE MPAKTHYCCKONW pabOThI: CBOWCTBA paCTBOPA YKCYCHOM
KHCIIOTHI.

Pacuernrie 3amaun.

Bhrunciienus o ypaBHEHHIO XUMUYECKO# peakiun (Macchl, 00beMa, KOJUIEeCTBA HCXOIHOTO
BEIIIECTBA WM MPOJIYKTA PEAKIINU 110 U3BECTHBIM Macce, 00beMy, KOJTUYECTBY OJTHOTO U3
HCXOJIHBIX BEIIECTB WJIH IMPOIYKTOB PEAKIIHH).

A30TCOIepKaIie OPraHuICCKHE COCAMHCHHUS.

AMMHOKHUCIIOTHI Kak aMm(pOTEpHBIE OpraHUYeCKre coequHeHUs. DU3NUECKHE U XUMHUUCCKHE
CBOMCTBA aMUHOKHCIIOT (Ha IpuMepe THIKHA). bruomorndyeckoe 3HaYCHHE aMHHOKHUCIIOT.
IlenTnael.

benku kak npupoiHbIe BHICOKOMOJIEKYIIApHBIE coeauHenus. [lepBuunas, BropuyHas u
TpeTHYHAasl CTPYKTypa OeTKoB. XUMUYECKHE CBOWCTBA OEIKOB: THIPOJIN3, ACHATYpaIus,
KaueCTBEHHbIC PEaKIMU Ha OEJIKH.

DKcrepuMeHTAIbHBIE METOIbI U3YYEHUS BEUIECTB U WX MpEBpallleHuii: HabIoAeHue U
OIHMCaHKE JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpaIUs OCIKOB ITPU HArPEBaHUH, IBETHBIC
peakiuu OEIKOB.

BBICOKOMOHeKyJIﬂpHLIe COCINHCHUHA

OCHOBHBIC TIOHITUS XUMUH BBICOKOMOJICKYJIAPHBIX COCIUHEHUH MOHOMCD, IMOJIUMCED,
CTPYKTYPHOC€ 3BCHO, CTCIICHb ITOJIMMCPU3AIIUU, CPDECAHIASA MOJICKYJISIpHAA Macca. OcHOBHEBIE
MCTOJbI CHHTE3a BBICOKOMOJICKYJIAPHBIX COCIUHEHUN — noJimmepu3anusa u

IIOJIMKOHACHCAIIUA.

9KCHepI/IMCHTaJ'II>HBIe MCETObI U3YYCHUA BCUICCTB U UX npeBpameHI/Iﬁ: O3HAaKOMJICHHUE C
06pa3uaMH OpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KaY4YYKOB.

Me)KHpe,Z[MCTHBIe CBA3H.



Peanuzanus MeXIIpeIMETHBIX CBSI3€H MPHU U3YUYeHUH oprannyeckoid xumuu B 10-Mm Kinacce
OCYIIECTBIISICTCS Yepe3 UCTIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U
IIOHATUH, SABIIAIOIIMXCSA CUCTEMHBIMHU JUIS OTJEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO
LAKJIA.

OO61mue ecTeCTBEHHO-HAYYHBIC TIOHATHSI. SIBJICHUE, HAYYHBIM (paKT, TUTIOTE3a, 3aKOH, TEOPHUs,
aHaJIN3, CHHTE3, KJIacCH(UKAIUS, IIEPUOTNIHOCTE, HAOIIOACHUEe, U3MEPEHUE, SKCIICPUMEHT,
MO/IEJIMPOBAHHUE.

dusnka: Matepusi, YHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPTETUUECKUN YPOBEHbD,
BEIIIECTBO, T€JI0, 00BEM, arperaTHOEe COCTOSIHUE BEIIECTBA, (PU3NUYECKUE BEIIMUNHBI U
€IMHUIIBI KX U3MEPCHHUS.

buonorus: knerka, opranusM, ouocgepa, oOMeH BElIeCTB B OpraHu3Me, (POTOCUHTES,
OMOJIOTMYECKU aKTHBHBIE BelecTBa (OCTIKH, YIIeBO/IbI, XKHUPbI, (PEPMEHTHI).

['eorpadus: MuHEpaBl, TOPHBIE TTOPOJIBI, TIOJIE3HBIE HCKOTIAEMBIE, TOTUTHBO, PECYPCHI.

Texuonorns: IMUIIECBBIC IMTPOAYKTHI, OCHOBEI PAIIMOHAJIBHOTO IMTUTAaHUSA, MOIOIIIHUE CPECACTBA,
JICKApCTBECHHBIC 1 KOCMETHUYCCKUEC ITperIapaThbl, MaTCpUraJibl U3 NCKYCCTBCHHBIX 1
CHUHTCTHUYCCKHUX BOJIOKOH.

11-1 kiace

OBIIAA U HEOPTAHUYECKAS XUMMUSA
Teopernyeckne 0CHOBBI XUMHUH

XUMHUYECKUH JIeMEHT. ATOM. SIpo aToMa, U30TOMBI. DIIEKTPOHHAsT 000JI0UKa.
DHepreTHYecKre ypOBHH, MOAYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, O-3J€MEHTHI.
Oco0OeHHOCTH pacIpeesieHUs 3JIEKTPOHOB 10 OPOUTAJISIM B aTOMax 3JIEMEHTOB MEPBBIX
YETBIPEX MEPUOJIOB. DJICKTPOHHAS KOH(UTypaIis aTOMOB.

Ilepunoanueckuii 3akoH u [lepuoguueckas cucreMa XUMUYECKUX 3eMeHTOB JI. .
MenneneeBa. CBsA3b MEPUOIUUECKOTO 3aKOHA U [leproandeckoi CUCTEMbI XUMUYECKUX
anementoB .M. MeHieneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMUYECKUX AIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOMKHBIX
BEILIECTB 10 IPyMIaM U MepuoiaM. 3Ha4YeHUE EPUOIUYECKOTO 3aKOHA B PA3BUTHU HAYKHU.

CtpoeHue BeliecTBa. XMMHUUECKas CBsA3b. BUIbI XUMUYIECKO CBS3U (KOBaJICHTHAS
HETIOJISIPHAS | TIOJISIpHAsl, HOHHAs, MeTajIndeckast). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM
XUMHYECKOU CBSI3U (0OMEHHBIH 1 JOHOPHO-aKIEITOPHBIH). BomopoaHas CBSI3b.
BanenTtHOoCTh. DnekTpooTpuniatenbHOCTh. CTeneHs OKUciIeHus. IOHbI: KaTHOHBI M aHUOHBI.

BemectBa MOJICKYJIAPHOT'O U HEMOJICKYIISIDHOT'O CTPOCHU . 3aKoH IOCTOSIHCTBA COCTaBa
BelecTBa. THIIBI KPpUCTAJTNINYCCKUX PCIICTOK. 3aBUCHMOCTh CBOMCTBA BCIICCTB OT THUIIA
KpHCTﬂJ’IJ’IH‘ICCKOﬁ PCHICTKU.



[TonsTue o qucrnepcHbIx cucteMax. ICTUHHBIE U KOJUTOMIHBIE pacTBOPBI. MaccoBast 10
BEIIECTBA B PaCTBOPE.

Knaccugukanus HeopraHnuecknx coeanneHnii. Homenkiarypa HeopraHMueCKiX BEIIECTB.
I'eneTndeckas CBsI3b HEOPraHMUYECKHUX BEIIECTB, PUHAUICKAIIUX K PA3IUYHBIM KJIACCAM.

Xumnueckas peakius. Knaccudukanms XuMU4eckuX peakuuii B HEOPraHMIECKOU 1
OpraHMYECKON XMMUU. 3aKOH COXPaHEHUsI MacChl BELLIECTB, 3aKOH COXPAaHEHUS U
IIPEBPALICHUS DHEPTUHU ITPU XUMHUYECKUX PEAKLIHSX.

CkopocTb peakiuy, €e 3aBUCUMOCTb OT Pa3JInYHbIX (pakTopoB. OOpaTHMble peaklnu.
Xumunyeckoe paBHoBecHe. PaKTOPbI, BIUSAIOIINE HA COCTOSHUE XUMUYECKOTO PaBHOBECHSI.
[Tpunnun Jle Hlarense.

OnexTponuTnueckas auccouuanus. CuibHble U ciadble 371eKTpoauTsl. Cpesia BOJHBIX
pacTBOPOB BEIIECTB: KUCIas, HEUTpaslbHas, IIeI0YHAs.

OKHCIUTEIIFHO-BOCCTAHOBUTEIIHHEIC pEaKkIuu.

DKCNepUMEHTATBHBIE METOIBI M3yUEHHUS BEIIECTB M X MPEBPAICHUI: JEMOHCTPAIIUS
tabmui «Ileprogumdeckas cucreMa xumudeckux snmemerToB .M. MenaeneeBay, usydeHue
MOJIENIeH KPUCTAINTHYECKUX PEIIeTOK, HAOMIOACHHUE 1 OTMMCAHNE IEMOHCTPAIMOHHBIX U
71a60paTOPHBIX OMBITOB (pa3yioKeHNE MTEPOKCHIA BOJIOPO/Ia B IPUCYTCTBUU KaTaau3aTopa,
OTIpeJieNieHUe CPeibl PACTBOPOB BELIECTB C MOMOIIBI0 YHUBEPCATbHOIO UHIMKATOPA,
pEaKIuy HIOHHOTO 0OMEHa), MPOBEICHHE MPAKTHUECKO# paboThl «BiusHUE pa3mudHbIX
(hakTOPOB Ha CKOPOCTh XUMUUECKON PEAKIIHI.

PacuerHbie 3amaun.

PacueTs! o YPaBHCHHUAM XUMHYCCKUX peaKuHﬁ, B TOM YHCJIE TCPMOXUMHUYECKHUEC paCYCThI,
PaCUYCThI C UCIIO0JIB30BAHUEM INOHATHA «MaCCOBas JOJIA BCUICCTBA.

Heopranuueckasi xummusi

Hemerannsl. [lonoxxenue Hemetamios B [leproauueckoii cucteMe XUMUYECKIX AJIEMEHTOB
J.1. MengeneeBa u 0cOOEHHOCTH CTpoeHUs1 aTOMOB. Dusnueckre CBONCTBA HEMETAJLIOB.
AsoTpornus HeMeTasIoB (Ha mpuMepe KUCIopoaa, cepbl, hocdopa u yrieposa).

XUMHYECKUE CBOMCTBA BAKHEUIIIMX HEMETAIIOB (TaJloreHoB, cephl, a301a, docdopa,
yIIIepoia ¥ KPEMHUS) U UX COCAMHCHUH (OKCUIOB, KHCIOPOICOAEPIKAIIUX KUCIIOT,
BOJIOPOIHBIX COCTMHEHHIA).

HpI/IMeHCHI/Ie BaKHEMIIINX HEMETAJIOB M UX COSIUHEHMH.

Meramnel. [lonoxenue MmeraiuioB B llepuoanueckon cucreMe XuMu4ecKux anemeHTos 1. M.
MenneneeBa. OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0UEK aTOMOB MeTasuoB. Oo1rue
¢dusnueckue cBoiictBa MeTamuioB. CIIaBbl METALIOB. DIEKTPOXUMUYECKHUH PSJT HAPSKECHUHA
METaJIJIOB.



XUMUYECKHE CBOWCTBA BAKHEHIITUX METAJUIOB (HATPUH, Kalluii, KaabIMii, MArHHUH,
QIIOMUHUH, IUHK, XPOM, XKEJIe30, ME/Ib) M UX COCTMHCHUH.

OOmre cnocoObl MoJTydeHus: MeTayuIoB. [IpuMeHeHe MeTallyIoB B OBITY U TEXHHKE.

DKCIEPUMEHTAIBHBIC METO/IbI M3yICHUSI BEIIECTB U MX MTPEBPAIICHHUI: H3yUCHNE KOJUICKIIHH
«MeTasuTsl U CIUIaBbl», 00Pa3I0B HEMETAIIOB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4,
HaOJTIO/ICHUE U OMMCAHUE ICMOHCTPAIMOHHBIX U JTAOOPATOPHBIX OTBITOB (B3aUMO/ICHCTBHE
THIPOKCH/IA ATFOMHUHHES C PACTBOPAMH KHCJIOT H IIEI0YEH, KaUeCTBEHHBIC PEaKIIuK Ha
KaTHOHBI METAJLJIOB).

PacueTHBIE 3a1a4n.

Pacuersl macchl BeliecTBa Ui 00beMa ra3oB 10 U3BECTHOMY KOJIMUECTBY BEILIECTBA, Macce
WM 00bEMY OJIHOTO U3 YUACTBYIOIIUX B PEAKIIMU BEUIECTB, pacyeThl Macchl (00beMa,
KOJIMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMH, €CITU OJIHO U3 BELIECTB HMEET IPUMECH.

XuMud ¥ KHU3Hb

Ponps xumuu B o6ecrieueHnn SKOJOTUYECKON, YHEPreTUIECKON U TTUIIEBOM O€30TacHOCTH,
pa3BuUTHU MeauIIMHBI. [IOHSITHE 0 HAYYHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX
peaKuum.

[IpencraBnenust 00 OOMIMX HAYYHBIX MPUHIUIAX TPOMBIIIJIEHHOTO MOJIYYeHHUS BaXKHEHIIINX
BEIIECTB.

UYenoBek B MUpE BEIIECTB U MaTEPUAJIOB. BAKHEHIIINE CTPOUTEIHHBIC MaTEPUAJIBI,
KOHCTPYKITMOHHBIE MaTepHaJIbl, KPACKH, CTEKIIO, KEpaMHKa, MaTePHAIIBI IS SJICKTPOHUKH,
HaHOMaTepHUaJbl, OpPraHUYECKUE U MUHEPATIbHBIC YI00OPEHUS.

Xumus u 3JI0POBBE YCIOBEKA: IIpaBuIa MCII0Jb30BAHU: JICKAPCTBCHHBIX IIPEIIApaTOB,
IIpaBuJIa 0€e30IaCHOr0 MCIOIL30BaHUS mpernaparoB OBITOBOM XMMMH B HOBCCHHCBHOﬁ KH3HU.

Me}KHpeI[MeTHBIe CBA3HU.

Peanuzanus MmexXnpeaMeTHBIX CBsI3el MpU U3ydeHuu oOuieil u Heopranuueckoil xumuu B 11-
M KJIacCe OCYLIECTBIISIETCS Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATHH, TaK U MOHATUH, SBIISIOIIMXCS CUCTEMHBIMHU JIJIS1 OT/ICIBHBIX MTPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

O6H_[I/Ie €CTCCTBCHHO-HAYYHBIC TIOHATHS . Hay‘lHBIﬁ q)aKT, THUIIOTE34a, 3aKOH, TCOPH:, aHAIN3,
CHHTC3, KJ'IaCCI/I(l)I/IKaI_[I/IH, NEpUOANIHOCTD, Ha6J'IIO,Z[CHI/Ie, SKCIICPUMCHT, MOACIUPOBAHUE,
HU3MCEPCHUEC, SABJICHUC.

®duzuka: Marepus, SHEPrud, Macca, aToM, 3JICKTPOH, IIPOTOH, HeﬁTPOH, HOH, U30TOII,
pPaanO0aKTUBHOCTD, MOJICKYJIA, BHGPFCTH‘ICCKI/Iﬁ YPOBCHBb, BCIICCTBO, TCJIO, 06’beM, arperaTHoc
COCTOAHHE BCIICCTBA, (I)I/I3I/I‘-ICCKI/IC BCJIMYNHBI U €ANMHUIBI X U3MCPCHUS, CKOPOCTbD.

buonorus: knerka, OpraHus3M, 3KOCHUCTEMA, 61/100(1)epa, MaKkpO- U MUKPOIJICMCHTHI,
BUTaMUWHBI, oOMeH BCIHICCTB B OPTraHU3MC.



I'eorpadusi: MuHEpasbl, TOPHBIC TOPO/IBI, MTOJIE3HBIE UCKOTIAEMBIE, TOTUIHBO, PECYPCHI.

TexHoorus: XuMH4ecKas MPOMBIINIJICHHOCTDb, MCTAJLITYPIrusd, IPOU3BOJACTBO CTPOUTCIILHBIX
MaTcpuaios, CEIIbCKOXO3IMCTBCHHOE IMPOU3BOACTBO, MUIICBAA MPOMBIIIJICHHOCTD,
(bapMaIIGBTI/I‘IeCKaFI IMPOMBIIIJICHHOCTD, ITPOU3BOACTBO KOCMETHUYCCKUX ITPLIIApaToB,
IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTCPHUAJTIOB, SJICKTPOHHAs NPOMBIIIJIICHHOCTD,
HaAHOTCXHOJIOTHH.

Temarnueckoe mIIaHNPOBaHME
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