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MHNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma Mo XMMHUM Ha YPOBHE CPETHETO 001Iero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
@®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 o6pa3oBanun B Poccuiickoin
Oenepanun», TpeOOBaHMIA K pe3yldbraraM OCBOCHHUS (emepaabHOM  00pa3oBaTeIbHOM
nporpaMmbl cpenHero oduiero oopaszosanus (POITI COO), npencrasineHHbix B denepaibHOM
rocyaapcTBeHHOM oOpasoBarenbHOM craHgapre COO, c¢ yu€rom Konmenmuu mnpemnomaBaHus
y4eOHOro mnpeamera «XuMus» B oOpa3oBarelbHBIX opraHusamnusx Poccuiickont ®denepariuu,
peaTu3yronMX OCHOBHBIE 00pa30BaTeIbHBIE MTPOTPAMMBI, 1 OCHOBHBIX MOJIOKEeHHH «CTpareruu
pa3BuTusa BocnuTanus B Poccuiickoit ®deaeparuu Ha nepuoj o 2025 roma» (PacnopsikeHue
IIpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3paOOTKe MIPOrpaMMbl MO XHUMHU, K OMPEIACICHHUIO O0OIIei
CTpaTeruu OOy4eHUs, BOCIIUTAHUS M Pa3BUTHs OOYYArOIIMXCS CPECTBAMU yU4eOHOTO MpeaMeTa
«Xumus» ang 10-11 kmaccoB Ha 0a30BOM YpPOBHE COCTaBWJIM KOHIIENTYaJbHBIE TOJOKEHUS
OI'OC COO o B3auMOOOYCIIOBJICHHOCTH II€JIeH, COJEp)KaHUs, PE3yabTaToB OOyuYeHUs U
TpeOOBaHMI K YPOBHIO IMOATOTOBKH BBIITYCKHHUKOB.

XuMuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHUKAaMHU  00IIeo0pa3oBaTenbHON
OpraHu3alliu, SIBISIETCS HEOThEMJIEMOW YacThl0o UX 00pa3oBaHHOCTH. OHO  CIIyXKHUT
3aBEpIIAONIMM JTAlOM peaju3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX
[IEHHOCTEH, MPUCYIIUX [EJTOCTHOM CHUCTEME XWMHUYECKOTO O0O0pa3oBaHHs. OTH IIEHHOCTH
KacaroTCsl MO3HAHMS 3aKOHOB MPHUPObI, (HOPMHUPOBAHUS MHUPOBO33PEHHS W OOIIEH KYIbTypbl
YelioBeKa, a TaKXKe OJKOJOTUYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0pPOBBIO U
npUpOAHOH cpene. PeanusyeTrcs xumudeckoe oOpazoBaHue 00y4arolUXcs Ha YPOBHE CPEAHETO
oO1mero 00pa3oBaHus CPEICTBAMU YUEOHOTO MpeaMeTa «XUMUs», COAepKaHue M MOCTPOCHUE
KOTOPOTO OIpEACNICHbl B MPOrpaMMe IO XHMHUHU C Y4YETOM CHenu(PUKA HayKd XUMHUH, €€
3HAYEHUS B MO3HAHHUH MPUPOJIBI M B MATEPUAILHOMN KU3HU OOIIECTBA, a TAKXKE C yUETOM OOIINX
1eseil ¥ MPUHIIMIIOB, XapaKTePU3YIOIMHUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPETHEro 0OIIero
oOpazoBanus B Poccuiickoit @eneparumu.

XUMHUS KaK dJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK MTPAeT 0COOYIO pOJib B COBPEMEHHOM
[IMBUJIM3AIIMH, B CO3IaHMM HOBOW 0a3bl MaTepHabHOW KylbTypbl. OHa BHOCUT CBOW BKJIAJ B
(dbopMHUpOBaHUE PAIMOHAIBHOTO HAYYHOTO MBIIIUICHUS], B CO3/IaHUE IIEJIOCTHOTO MPEICTABICHUS
00 OKpy:KarolieM MHUpe Kak O €IUHCTBE MPUPOJILI U UYETOBEKa, KOTOpoe (POpMUPYETCS B XUMUU
Ha OCHOBE TTOHMMAaHUSI BEIIECTBEHHOTO COCTaBa OKPY>KAIOIIEr0o MUpPa, OCO3HAHUS B3aUMOCBS3U
MEXIYy CTPOCHHEM BEIIECTB, UX CBOWCTBAMH U BO3MOKHBIMH OOJIACTSMU MTPUMEHEHUS.

TecHo B3auMOAEUCTBYS C JAPYrMMU €CTECTBEHHBIMHM HAayKaMH, XHUMHS CTala
HEOTHhEMJIEMON YacThbl0O MUPOBOM KYJIBTYypbl, HEOOXOIHMMBIM YCIOBUEM YCIICUTHOTO Tpylda M
KU3HU KaXJI0ro wieHa obmiecTBa. CoBpeMeHHas XMMUS KaK HayKa CO3WJaTelIbHasl, KaK HayKa
BBICOKMX TEXHOJIOTHH HallpaBjieHa Ha PEIIeHHe TI00aIbHBIX MPOOJIEM YCTOWYHUBOTO Pa3BUTHS
YeJIOBEUECTBA — CBHIPHCBOM, HDHEPreTHYECCKOM, MHUIIEBOM, HKOJOTMYECKON OCE30MacHOCTH U
OXpaHbl 3J0POBbSI.

B cooTBercTBUM ¢ OOMIMMHU LENSMU W TMPUHIUIIAMUA CPEIHEro oO0IIero o0pa3oBaHUS
conepskanue npeameta «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb U3YUYEHUS) OPUCHTUPOBAHO
MPEUMYIIIECTBEHHO Ha OOIIEKYJIBTYPHYIO TOJATOTOBKY OOYYalOIIMUXCs, HEOOXOMUMYI0 UM IS
BBIPAOOTKM MHPOBO33PEHUECKUX OPUEHTUPOB, YCIIEHTHOTO BKJIIOYCHHS B JKU3HBb COIIMYMa,
MPOJOHKEHHST 00pa3oBaHUS B PA3MYHBIX OOJACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C
XUMHUEN.

Cocrapnsomumu  TipenMera «XuUMHUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas
xumus» 1 «OO01as 1 HeopraHuYecKasi XUMHUs, OCHOBHBIM KOMIIOHEHTOM COJIEPKAHUSI KOTOPBIX
SBJIIFOTCSI OCHOBBI 0a30BOM HayKU: CUCTEMa 3HAHUI MO0 HEOPTraHWYECKON XUMUH (C BKIIFOUEHUEM
3HaHUKM U3 00Ield XUMUHN) U OpraHuYecKoi XxuMuu. GopMUpPOBAHUE JAHHOW CUCTEMbI 3HAHHM
Py U3YYCHHUH TpenMeTa 00ecledyrMBaeT BO3MOKHOCTh PACCMOTPEHHS BCEro MHOr000pas3us
BEIIECTB Ha OCHOBE OOIIUX MOHATUN, 3aKOHOB U TEOPUN XUMHH.

CrpykTtypa comepxanusi KypcoB — «Oprannyeckast xumus» u «O01ast 1 HeopraHudeckas
XUMUS» cPOPMUPOBAHA B MPOTPaMMe MO XMMUU HA OCHOBE CHCTEMHOTO TMOJX0/a K U3YUYEHUIO
y4eOHOro Marepuajga M OOyCJIOBJICHAa HMCTOPHYSCKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpENIENEHHBIX TEOPETHUUECKUX YpOBHAX. Tak, B Kypce€ OpraHMYeCKOM XHWMHHM BELIECTBA



paccMaTpUBAIOTCA HAa YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHUS OPraHMYECKHX COEAUMHEHUM, a
TaKXKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M AIEKTPOHHBIX MPEACTABICHUI O CTPOEHUU BEIIECTB.
Ceenenus 00 W3ydaeMbIX B Kypce BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOAOPOIOB IO
CJIIOKHBIX OMOJIOTMUECKH aKTHBHBIX COeMUHEHUN. B Kypce opraHmueckodl XMMUU TOTydYaroT
pa3BuTHe C(HOPMHUPOBAHHBIE HA YpPOBHE OCHOBHOTrO 00IIero oOpa3oBaHUs TEPBOHAYAIbHBIC
MIPE/ICTABICHUS O XUMUYECKOM CBA3M, KIACCU(DUKAITMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BELIECTB OT UX CTPOEHUSI, O XUMUYECKOU pEAKIIUU.

[Ton HOBBIM yITIOM 3peHHsI B mpeameTe «XuMus» 0a30BOr0 yYpOBHS paccMaTpHUBAETCs
M3YYCHHBI HAa YpPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs TEOPETHYECKUU Marepuanl u
(hakToJIIOrHYeCKUEe CBEACHHS O BEHIECTBAX M XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas 1 HeopraHuyeckasi XUMUs» O0yUaIOIUMCS MPEJOCTABISIETCS BOBMOXHOCTh OCO3HATh
3HAYEHUE TMEePUOIUYECKOTO 3aKOHA C OOIIETeOPETHUUYECKUX M METOMOJIOTHUECKUX TO3HIIHM,
IyO)ke TOHATh UCTOPUYECKOE W3MEHEHHE (YHKIMKA JTOTO 3aKOoHA — OT 0000mIaromieit 1o
OOBSCHSIONICH U POTHO3UPYIOIICH.

Ennnas cucrtema 3HaHMM O BaXXHEHIINX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAaX U
MIPUMEHEHUH, a TAK)KE O XUMUUYECKUX PEaKIMIX, X CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS
nonoyHsieTcss B Kypcax 10 w11 kjaccoB diaeMEHTaMHu  COJIEpKaHUsS, HMEIOIMNMU
KyJBTYPOJIOTUYECKUH W TPUKIAJHON XapakTep. OTH 3HAHHS CIHOCOOCTBYIOT MOHMMAHHIO
B3aMMOCBSI3M XUMHUU C JAPYTMMU HayKaMH, PAcKpbhIBAlOT €€ pOJib B I[I03HABaTEIbHON U
MPAKTUYECKON JEATETHLHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXEHHUS K TPOIECCY
TBOpUYECTBA B 00JACTH TECOPUHU U MPAKTUUYECKUX MPUIIOKEHUN XUMHUHU, TTIOMOTAIOT BBIMTYCKHUKY
OpPUEHTHUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOiIemMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICTUBATh WH(MOOPMAIIMIO U TIPUMEHSTH €€ JUIsl TIOTIOTHEHUS] 3HAHUM, PEIICHUS
MHTEJUJIEKTyalbHbIX U JKCIIEPUMEHTAIbHBIX HUCCIIEIOBATENbCKUX 3alad. B 1menoM coxpepskaHue
y4ueOHOTro npeaMera «XUMHUs» JaHHOTO YPOBHS M3YYEHHUS] OPUEHTUPOBAHO Ha (DOPMHUpPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHYECKON OCHOBBI JIJII MOHUMAaHUS (HUITOCOPCKUX UJEH, TaKUX KaK:
MaTepUabHOE €IMHCTBO HEOPTaHMYECKOTO M OPraHUYECKOTO MHUpPa, OOYCIOBICHHOCTh CBOMCTB
BEIIECTB HMX COCTAaBOM M CTPOEHUEM, [O3HABAEMOCTh MPHUPOAHBIX SBICHUN IyTEM
DKCIIEPUMEHTA M PEIICHUS MPOTHBOPEUYHM MEXIYy HOBBIMU (akKTaMH W TEOPETUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHME POJU XHMMHUHM B PEIICHUH HKOJOTUYECKHX MPOOJIeM, a TaKxKe
mpoOsieM cOEpeKEeHUsT HHEPreTUYECKUX PECYPCOB, CHIPbs, CO3JaHUS HOBBIX TEXHOJOTUNA U
MaTepuasoB.

B mnane pemieHust 3amad  BOCHWTAHUS, PA3BUTHUS U COIHAIM3AIUU  OOYYaIOIIUXCS
MPUHATBIE TPOTPaMMOM IO XUMHUHU MOAXOAbl K ONPENEIICHUIO CONEPKAHUS U TMOCTPOCHUS
mpeaMeTa MmpeaycMaTpuBaloT (OPMUPOBAHNE YHUBEPCATBHBIX YUEOHBIX NEHCTBUM, UMEIOIIUX
0a30Bo€ 3HAUCHHUE IS PA3IMYHBIX BUJOB JCSITEILHOCTU: PEIICHHS MPOOIeM, TIOUCKa, aHalInu3a
U 00paboTku wuHPOPMALUU, HEOOXOMUMBIX JIsi TPUOOPETCHUS] ONbITa MPAKTUYECKOW U
HCCIIEN0BATEIbCKON IESITENbHOCTH, 3aHUMAIOIIIEH BaKHOE MECTO B MO3HAHUU XUMUH.

B npakTuke npenojaBaHus XMMUU KaK HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHusl, TaK U
HAa YpPOBHE cpeAaHero ooOmero oOpa3oBaHUs, TIPU  OMNPENEICHUH  COAEpKATEIbHON
XapAaKTEPUCTUKHU LEJed M3y4YeHUs MNpeIMETa HAalpaBJICHHEM IEPBOCTENEHHONW 3HAYMMOCTHU
TPAAUIIMOHHO Tpu3HA&TCca (POpMUPOBaHHE OCHOB XHUMHYECKOM HAayKH Kak o0O0JacTu
COBPEMEHHOIO €CTECTBO3HAHUSI, MPAKTUYECKOM IEATENbHOCTH YEJIOBEKa M KaK OJHOI0 W3
KOMIIOHEHTOB MHUPOBON KyJabTypbl. C METOAWYECKOW TOYKM 3pPEHUS TaKoW MOAXOJ K
ONpEIETICHUIO LIEJEH N3YUYEHUS MPEIMETA SIBISIETCS BIIOJIHE ONPAB/IaHHBIM.

CornacHO MaHHOW TOYKE 3pEHUSI MIABHBIMU LENSAMU U3y4YEHUs MNpeameTa «XuMus» Ha
6azoBoM ypoBHe (10 =11 ki1.) sBHSIIOTCS:

e (QopMupoBaHHE CHCTEMBl XHMHYCCKHMX 3HAHWUN KaK BaKHEWIEH COCTaBIISIOIICH
€CTECTBEHHO-HAYyYHON KapTHHBI MUPa, B OCHOBE KOTOPOM JIeXkKaT KIIFOUEBBIC MOHSTHS,
dbyH/IaMeHTalIbHbIE 3aKOHBl M TEOPUM XHMHH, OCBOCHHUE S3bIKa HAayKd, YCBOCHHUE U
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJIEHUE C UCTOPHUEN UX Pa3BUTHS U CTAHOBJICHUS,

e (opMHupoBaHHE M PA3BUTHE MPEJCTABICHUN O HAYYHBIX METOAAX MMO3HAHHS BEIIECTB U
XUMHUYECKUX PEAKIUN, HEOOXOMUMBIX ISl TPUOOPETEHUsS] YMEHUNW OPUEHTUPOBATHCS B



MHUpE BEUIECTB U XUMUYECKUX SBJICHUN, UMEIOIINX MECTO B MPUPOJIE, B MPAKTUUECKON U
MMOBCEIHEBHOM KU3HU;

® pa3BUTHE YMEHMA U CHOCOOOB JEATENbHOCTH, CBS3aHHBIX C HAOMIOJACHHEM U
OOBSICHEHHEM XUMHUYECKOTO OKCIIEPUMEHTa, COOMIOACHUEM TIpaBWiI  0O€30MacHOro
oOpaleHus ¢ BEIIeCTBaMHU.

Hapsimy ¢ atimM, comepskatenbHas XapaKTepUCTHKA IIeJIed U 3a]ad U3ydeHus MpeaMeTa B
porpamMme Mo XMMHHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMH MPUOPUTETAMHU
B CHCTEME CpeaHero ooOmiero ooOpaszoBanus. CeromHs B IpENoOJaBaHUU XWMHUU B OOJIBIIICH
CTENEHU OTHAETCS TMPEANOYTECHUE TPAKTHUYECKOW KOMIIOHEHTE COJEp)KaHUs OOy4eHHs,
OPHMEHTHUPOBAHHOW Ha TMOATOTOBKY BBITYCKHHUKA OOIIe00Opa30oBaTeIbHONW  OpraHU3aIlNH,
BJIQJICIONIETO HE HA0OpOM 3HaHUH, a (PYHKIIMOHAIBLHON IPaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSIMU aKTUBHOTO TOJIYYCHHS 3HAHUN U MPUMEHEHHS MX B PEAbHOW KU3HU IS PEIICHUS
MPAKTUYECKUX 3a]1ad.

B cBi3u ¢ oMM Tpu uU3yuyeHUH TmpeaMeTa «XUMUS» JOMUHUPYIOIIEe 3HAYCHHE
MPUOOPETAIOT TaKKE 1IEeJN U 3a]]auH, KaK:

amantanus  OOydYalOIIMXCS K  YCJIOBHSM  JUHAMUYHO  Pa3BHUBAIONIETOCS  MHPA,
dbopMHUpOBaHUE WHTEIUICKTYaJbHO pPA3BUTOM JUYHOCTH, TOTOBOM K C€aM0O0Opa30BaHUIO,
COTPYAHHYECTBY, CaMOCTOSATEILHOMY TMPHUHSATUIO TPAMOTHBIX pPEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM;

dbopMupoBaHue y OOYyYarOlUXCs KIIIOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIICTECHIIHI),
MMEIOIINUX YHUBEPCATHHOE 3HAYCHHE JIJIS1 PA3JIMYHBIX BUJIOB JICATEILHOCTHU: PEIICHUS MTPOOIIeM,
MOWCKa, aHaimu3a W o0paboTku WHGOPMAIMKU, HEOOXOAUMBIX [JII TMPUOOPETEHUS OIBITA
JeSTENBbHOCTH, KOTOpas 3aHUMAaeT Ba)KHOE MECTO B TMO3HAHUU XUMUU, a TaKXKe JUIsl OIEHKU C
MO3UIIUNA DKOJIOTHYECKOW O€30MaCHOCTH XapakTepa BIMSHHUS BEIIECTB M XHUMHYECKUX
MPOIIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOIHYIO CPEIY;

pa3BUTHE TO3HABATEIBHBIX MWHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEM
0OyYaromuxcsi: CIOCOOHOCTH CaMOCTOSITEIbHO MPUOOpeTaTh HOBBIC 3HAHUA 1O XUMHUHU B
COOTBETCTBHH C KU3HECHHBIMH MOTPEOHOCTSIMHU, UCIIOJIB30BATh COBPEMEHHBIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JUISI TIOMCKA U aHalln3a YYeOHON U HAyYHO-TIOMYJISIPHON MH(DOPMAITIN XUMHYECKOTO
COJIEp>KaHUS,

dbopMHUpOBaHUE U PA3BUTHE Y OOYUAIOIIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBITIICHUS,
HAOIOAaTeNIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbIe OCOOCHHO HEOOXOANMBI, B
YaCTHOCTH, MPH TUIAHUPOBAHUU U TIPOBEJCHUN XUMHYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydaromuxcsi YOeKIEHHOCTH B TYMaHHUCTUYECKON HaIpaBICHHOCTH
XUMUH, €€ BaXHOWM pOIM B  pEIIEHUHM TIOOANBHBIX MPOOJIEM  palMOHAILHOTO
MIPUPOIOTIONIL30BAHMS, TOMOJIHEHHSI YHEPTETHUECKUX PECYpPCOB U COXPAHEHUS MPHUPOIHOTO
paBHOBECHs, OCO3HAHUS HEOOXOJUMOCTH OEPEeKHOrO OTHOIICHHS K TPHUPOAEC M CBOEMY
3I0POBBIO, & TAK)KE MPUOOPETEHHSI ONBITA UCTIONH30BAHUS TIOTYUCHHBIX 3HAHUU ISl PUHATUS
IPaMOTHBIX PEIICHUN B CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHHUSIMHU.

B ydeOHoM mane cpemHero obimiero oOpa3oBaHus TpenMeT «XuMus» 0a30BOTO YPOBHS
BXOJHT B COCTAB MpeaMeTHOM o0nactu « EcTecTBEeHHO-HAyYHBIE TTPEIMETHI.

OO0miee 4uClIO 4acoB, OTBEAEHHBIX /I U3yYCHHUsS] XUMHUHU, HA 0a30BOM YPOBHE CPEIHETO
oOmrero obpaszoBanus, coctapisieT 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hegeno), B 11
kiacce — 34 daca (1 yac B Henento).



COAEPKXAHUE OBYYEHUSA
10 KIIACC
OPTAHNYECKASA XUMUA

Teopernyeckue OCHOBBI OPraHMYeCKOH XUMHH

[Ipenmer opranndeckor XMMHUM: €€ BOZHUKHOBEHHE, PA3BUTHE U 3HAYCHHUE B IOJYyYECHUH
HOBBIX BEIIECTB M MarepuanoB. Teopus CTPOEHUS OpPraHUYECKuX coeauHeHud A. M.
BbytnepoBa, e€ ocHoBHble mnonoxkeHUs. CTpyKTypHble (OpMYJIbl OPraHUYECKUX BEIIECTB.
T'omonorus, n3omepus. XUMHUYECKast CBA3b B OPraHUYECKUX COCAUHEHUSIX — OJMHAPHBIE U
KpAaTHBIE CBA3U.

[IpencraBnenne o0  KiIaccUpUKaUMKM  OpraHUYECKMX  BemecTB.  HomeHkiarypa
OpraHUYEeCKUX COEIMHEHHI (CHCTeMaTH4ecKas) W TPUBHAIBHBIE HA3BAHMS BaKHEHIIMX
IIPEACTABUTEIIEN KIACCOB OPTaHMYECKHUX BEILIECTB.

OKCHEepUMEHTAIBHBIE METOJIbl M3YUYECHHS BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHE C
o0Opa3laMy OpraHMYECKUX BEIIECTB U MaTepUajlaMy Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpraHMYeCKHX BEIIECTB, HAONIONEHWE U OIKCAaHWE JEMOHCTPALMOHHBIX OIBITOB 10
NPEBPAILCHUIO OPraHWYECKHX BEIIECTB IPU HAarpeBaHUM (IUIaBJIEHHWE, OOyIIMBaHUE U
TOpPEHUE).

YriieBopopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHUYECKUU pPsAA. MeraH W 3TaH — NpOCTEUIInE
NPECTaBUTENIN AJKaHOB: (PU3UYECKUE M XUMHUYECKHME CBOWMCTBa (PEaKIMH 3aMEIleHUs U
TOpPEHUS ), HAXOKACHUE B IPUPOJIE, IOTYUYEHUE U TPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN psAJl. DTUIIEH U MPONUIIEH — MIPOCTEHIINe
NPEJCTaBUTENIN aJKEHOB: (PU3MYECKHE W XUMHYECKHE CBOMCTBa (peakuuu TUIPUPOBAHUA,
raJOreHUPOBaHUs, TUAPATALUHU, OKUCICHHS U MOJTUMEPHU3ALUH), IOTYYEHUE U IPUMEHEHHE.

Anxaauensl: Oytaguen-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEHIINE XUMHYECKHUE
CBOICTBA (peakuus noauMepusanun). [lomydyeHre CHHTETHUECKOTO KayyyKa U pEe3UHBI.

ANKHHBI: COCTaB M OCOOEHHOCTHM CTPOEHHS, TOMOJIOTMUECKMH psia. AUETuieH —
OPOCTEUIINK TPEICTABUTENb AJIKWHOB: COCTaB, CTPOCHUE, (PU3NYECKHE W XHUMHYECKHE
CBOICTBa (peaKkUuu THIPUPOBAaHUS, TaJIOr€HUPOBAHUA, THApPATallui, TOPEHUs), TIOJyUYEeHUE U
IIPUMEHEHHUE.

Apenbl. benson: coctaB, cTpoeHHe, (PU3NUECKHE UM XUMHUYECKHE CBOWCTBA (peakiuu
raJOT€HUPOBAHUS U HHTpOBaHI/IH) IIOJly4CHUE U INIPUMEHEHHuE. Jonyon: cocmas, cmpoenue,
Qusuueckue u xumuieckue ce0UCMea (peaKyuu 2ai02eHUpPO8anUs U HUMpO8arus), noiyyeHue u
npumenenue. TOKCMYHOCTH apeHOB. IeHeTnueckas CBI3b MEXKAY YINIEBOLOPOIAAMH,
IIPUHAUICKAITUMH K Pa3JIMYHBIM KJIACCaM.

[Ipuponubpie UCTOUHUKHU YIIIEBOAOPOAOB. [Ipupoaublii ra3 U momyTHbIE HEQTSIHBIC Ta3bl.
Hedpte u e€ mnpoucxoxaenue. CrocoObl mepepabOTKU He(pTHU: TeperoHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTUYECKUi), muponu3. [IponykTel nmepepaboTku HE(TH, UX TPUMEHEHUE
B IIPOMBILIUIEHHOCTH U B ObITY. KaMeHHBI yToib 1 MPOIYKTHI €0 MepepadoTKH.

OKCHEepUMEHTAIBHBIE METOJIbl U3YUYEHHS BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHE C
oOpa3amu MIacTMacc, KayqyKoB U pe3uHbl, KoJeKuu «HedpTs» u «Yromnb», MoJenupoBaHne
MOJIEKYJI YIVIEBOJIOPOAOB M TaJIOT€HONPOU3BOIHBIX, NPOBEACHUE NPAKTUYECKON pabOThI:
IIOJIyYEHHUE ITUJICHA U U3YYEHHUE €TO CBOMCTB.

Pacuérnble 3anaun.

Boruncnenuss mo ypaBHEHHIO XHMHYECKOW peakiuu (Macchl, 00bEMa, KOIWYECTBa
MCXOJTHOTO BEIIECTBA WJIM NPOAYKTA PEaKIMU MO HM3BECTHBIM Macce, 00BEMY, KOIMYECTBY
OJTHOT'O M3 UCXOJHBIX BELIECTB UM IPOAYKTOB PEAKIIUH).

Kuciopoacoaep:kauue oprannyeckue coeIMHeHUs

[IpenenbHble OAHOATOMHBIE CHHUPTHL. METaHON W 3TAHON: CTPOCHHUE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA (PEAKLIMHU C AKTUBHBIMU METAJIaMH, TaJIOT€HOBOJOPOAAMH, TOPEHHE),
IpUMEHEHUE. BOIOpomHbIE CBS3M MEXKIY MOJEKYJIaMu CHUPTOB. JleHcTBUME MeTaHoa W
ATAHOJIA HA OPraHU3M 4YEJIOBEKa.

MHoroatoMHbI€ CHOUPTHL. DTUJICHIIIMKOAL M TIUIEPUH: CTpPOCHHUE, (PHU3UUYECKUE WU
XUMUYECKHE CBOWMCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMU METaJUIaMH, KaU€CTBEHHAs! peaKUus




Ha MHOIOaTOMHBbIE crupThl). JleiicTBUEe Ha opraHu3M uesioBeka. [IpuMeHeHue mivuepuHa U
TUJICHIJIUKOJIA.

®deHo: CTpOCHHWE MOJICKYINBI, (PU3NYECKHE W XUMUYECKHE CBOWCTBA. TOKCUYHOCTH
¢denona. [Ipumenenue penomna.

Anpneruapl U kemouwvl. DopManbpierui, aleTalbJeTu]: CTpoeHue, (Qusmueckue u
XUMHUYECKHE CBOWCTBA (pEaKIMH OKHUCIEHHS M BOCCTAHOBIICHMS, KAaU€CTBEHHBIE PEAKIIHH),
NOJTy4YE€HHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KUCIOTh. MypaBbuHAs U YKCYCHAsl KUCIIOTBHI:
cTpoeHue, (pu3mueckne M XMMHYECKHE CBOMCTBa (CBOICTBa, OOIIME A Kjacca KHCIOT,
peakuus dTepudukanyn), noayueHue u npuMenenue. CTeapuHoBasi M OJICMHOBAsI KHCIOTHI KaK
IPEJICTAaBUTENIN BBICIIMX KapOOHOBBIX KMCJIOT. Mblia Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE NEHCTBHE.

Crnoxable 3¢upbl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [MApoNnu3 CloKHBIX 3(UPOB.
Kupsl. I'maponus xxupos. [Ipumenenue xupos. bruonornueckas poiib ) KUPOB.

VYreBoabl: cocTas, KiIaccu(UKalMs YIIIEeBOI0B (MOHO-, IU- U MOIHcaxapuabl). [ moko3a —
IPOCTEHIINIA MOHOCAXapua: OCOOCHHOCTH CTPOCHHSI MOJIEKYJbl, PU3NUECKUE U XUMUYECKUE
cBoiicTBa (B3aumojeincTBue ¢ ruapokcugoM menu(ll), okucieHne aMMHUa4HBIM PacTBOPOM
okcuaa cepebpa(l), BoccTraHoBieHHE, OpOKEHHWE TUIIOKO3bI), HAXOXKACHUE B TMPHUPOJE,
npuMeHeHue, Ononorudeckas poiab. orocunre3. @Ppykro3a Kak U30MeEP IITHOKO3BI.

Kpaxman u nemntonosa kak npupoaHsie mosuMepbl. CTpOeHHE KpaxMmaia U LEJITI0N03bI.
duznyeckre 1 XMMUYECKHE CBOMCTBA KpaxMalia (TUIPOiIn3, KAUeCTBEHHAs! PEAKILIHS C HOJIOM).

OKCHEpUMEHTAIbHBIE METOAbl M3YYEHHMsI BEIIECTB M WX MPEBpPALICHUMN: NPOBEICHUE,
HAOMIOCHUE M ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CHUPTOB, KAau€CTBEHHbBIE
peaKkuu OJHOATOMHBIX CIUPTOB (OKHCIIeHHE 3TaHona okcuaom Menu(ll)), MHOroaToMHBIX
crupToB (B3auMozeiicTBue muiepuHa ¢ ruapokcunom menu(ll)), ampaernnoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepedpa(l) um rumpoxcumom Menu(Il), B3ammopeiicTBue
KpaxMajia C HOAOM), MPOBEJICHHE MPAKTHUYECKON pabdoThl: CBOMCTBA pacTBOpa YKCYCHOMU
KHCIIOTBI.

Pacuérnsle 3anaun.

Boruncnenuss mo ypaBHEHHIO XHMUYECKOW peakiuu (Macchl, 00bEMa, KOIWYECTBa
MCXOJTHOTO BEIIECTBA WM NPOAYKTA PEaKIMU MO HM3BECTHBIM Macce, 00BEMY, KOJIMYECTBY
OJTHOT'O M3 UCXOJHBIX BELIECTB UM MIPOAYKTOB PEAKIIUH).

A3oTrconepxkaliue OpraHnyeCcK1ue COeTUHEHUS.

AMUHOKHUCIOTBI Kak am(pOTepHble OpraHuyeckue coenuHeHus. dusznueckue u
XUMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha NpuUMepe INHIMHA). buonormyeckoe 3HaueHue
aMuHOKHUCIOT. [lenTuepl.

benku kak mpupoaHBIE BBICOKOMOJIEKYIISIpHbIE coeauHeHus. [lepBuuHas, BTOpUYHAS U
TpeTUyHasi CTPYKTypa OenkoB. XUMHYECKHE CBONCTBa OENKOB: THUAPONU3, JACHATypalus,
KaueCTBEHHBIC PeaKkluu Ha OCNKH.

DKCcIepUMEHTAIbHbIE METOMbI M3Y4YEHHs BEIIECTB M HMX IpeBpalleHHUI: HaOIoneHHe U
ONMCAaHUE JIEMOHCTPALMOHHBIX OMNBITOB: JAEHATypalus OEIKOB NpPHU HarpeBaHWH, LIBETHBIE
peakuuu OeIKoB.

BbicokoMOsIeKYISIPHBIE COCAUHEHUS

OCHOBHBIE TIOHATHS XMUMHUHU BBICOKOMOJIEKYJIIPHBIX COEIUHEHUI: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEpPU3ALNHN, CPENHSAsI MOJIEKYJsipHass Macca. OCHOBHbIE
METOJbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COETMHEHUIN — OJTMMEPU3aLIHsl U TOJIMKOHEHCALUS.

OKCHEepUMEHTAIBHBIE METOJIbl U3YUYECHHS BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHE C
o0Opa3lamMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJTACTMACC, KayUyKOB.

MexnpeaMeTHbIe CBSI3H.

Peanm3zanust MeXIpeaAMETHBIX CBA3EH IPU U3yYEHUM OpraHndeckor xumuu B 10 kmacce
OCYILECTBIISIETCS Yepe3 HCIIOJIIb30BAHUE KAK OOIIMX €CTECTBEHHO-HAyYHBIX MOHSITHH, TaK U
NOHATUH, SABIIAIOMIMXCA CHUCTEMHBIMH JUISl OTAEIBHBIX HIPEIMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TOHSTHUS: SIBJIECHUE, HAy4YHbId (DAKT, THIIOTE3a, 3AKOH,
TEOpus, aHalIW3, CHHTE3, Kilaccu(ukanus, TMEePUOJUUYHOCTh, HAOMIONECHNE, H3MEpPEHUE,
HKCIEPUMEHT, MOJEIUPOBAHUE.



®duznka: marepusi, SHEprus, Macca, aroM, O3JIEKTPOH, MOJIEKYJa, SHEPreTHUYECKU
YpOBEHB, BEIIECTBO, TEI0, 00BEM, arperaTHOe COCTOSIHUE BEIEeCTBa, (PU3NUECKUE BETMUNHBI U
€IMHULIBI UX U3MEPEHHUSL.

buonorus: knerka, opranusm, 6uocdepa, oOMeH BemecTB B OpraHusMe, (POTOCHHTE3,
OMOJIOTUYECKU aKTUBHBIE BellecTBa (O€IKH, YIIEBOABI, KUPBI, (PEPMEHTHI).

I'eorpadusi: MuUHEpasbl, TOPHBIE TOPO/BI, OJIE3HBIE UCKOMAEMbIE, TOILTUBO, PECYPCHI.

TexHonmorus: NuIeBble MPOIYKThI, OCHOBBI PALIMOHAJILHOTO MUTAHUS, MOIOIINE CPEICTBA,
JIEKapCTBEHHbIE W KOCMETHUYECKME INpernaparbl, Marepuaigbl W3 HCKYCCTBEHHBIX U
CUHTETUYECKHX BOJIOKOH.

11 KUIACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XUMHH

XUMHUYECKUH 3neMeHT. ArtoMm. Snpo aroma, H30TONBL. OJIEKTPOHHAs 00OJOYKa.
DHEpreTHUecKrue ypoOBHHU, MTOTYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d- 31eMeHThI. OCOOCHHOCTH
pacnpeneneHus AIEKTPOHOB MO OpOUTAJsIM B aTOMax 3JE€MEHTOB MEPBBIX YETHIPEX NEPHOIOB.
DnexTpoHHasi KOH(PUTyparus aTOMOB.

Ileppnognueckuit 3akoH u Ilepmommueckass cucrema xuMmudeckux snemeHtoB J[. .
MenpneneeBa. Cpsa3p mnepuoauyeckoro 3akoHa u Ilepuogmyeckoil cHCTEMbl XUMHUYECKHX
anemenToB [[. MI. MenaeneeBa ¢ COBpeMEHHON T€OpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB M OOpa3yeMbIX HUMHU MPOCTBIX U CIOXKHBIX
BELIECTB I10 TpyNnaM U nepruojiaM. 3Ha4eHUEe NEPUOANUECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHUMHUYECKas CBS3b. Buabl XMMHUYECKOW CBS3M (KOBaJICHTHAas
HETOJIsIpHAs U TMOJIApHAsi, NOHHAsI, MeTajn4eckas). Mexanu3mbel 0o0pa3oBaHMs KOBAaJEHTHOU
XUMUYECKOM CBsI3U (OOMEHHBIN U JOHOPHO-aKLEeNTOpHbIN). BonopoaHas cBsi3b. BalleHTHOCTS.
DnexTpooTpuuareabHOCTh. CTeneHb OKucieHns. OHbI: KATHOHBI U aHUOHBI.

BemecTBa MOJNIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH IMOCTOSHCTBA COCTaBa
BeUIECTBA. THUNBl KPUCTAUIMYECKUX PEHIETOK. 3aBHCHMOCTbh CBOICTBAa BELIECTB OT THUIIA
KPUCTAJUINYECKOU PEIIETKHU.

[Tonatue o gucnepcHbIXx cucteMax. VICTMHHBIE M KOJUTOMIHBIE PaCTBOPBL. MaccoBas 10Jis
BEILIECTBA B PaCTBOPE.

Knaccudukanuss HeopraHmueckux coeAuHeHud. HomeHkiaTtypa HEOpraHMYECKHUX
BelIeCTB. [eHeTnueckass CBA3b HEOPraHMYECKUX BEIIECTB, NMPUHAMICKAIMX K Pa3IUYHBIM
KJIaccam.

Xumuyeckas peakuus. Kiaccuuxaiuss XUMHYECKHUX DPEAKIUl B HEOPraHUYECKOW U
OpraHUYeCcKO XMMHH. 3aKOH COXPAaHEHHUS MACChI BEIIECTB, 3aKOH COXPAaHEHHS U MPEBPALCHUS
DHEPIUM IIPU XUMHUYECKUX PEAKLIUSX.

CKopoCTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3NUyHBIX (hakTopoB. OOpaTUMBbIE pPEaKIIHH.
Xumudeckoe paBHOBecue. PaKTOphl, BIMAIOIMIKME HAa COCTOSHUE XUMHUYECKOIO PAaBHOBECHS.
[Tprauun Jle [larense.

OnexTponutudeckas auccouuanus. CuiapHble M cinalble 37IeKTponuThl. Cpena BOAHBIX
PacTBOPOB BEIIECTB: KUCAs, HEUTPaAJIbHAsL, IEIOYHAsL.

OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH.

OKCHEpUMEHTAIBHBIE METO/bl M3Y4YEHHUS BEIIECTB W MX MPEBPALICHUH: IEMOHCTpaIUs
tabnun «llepuoanueckast cucrema xumuueckux sneMeHtoB JI. M. MenpaeneeBa», uzyueHue
MoJeNiell KPUCTANIMYECKUX PEmETOK, HaOMIOACHWEe W OMHCaHHe JEMOHCTPALMOHHBIX H
7a00paTopHBIX ONBITOB (pa3jIOKEHHE NEPOKCHIAa BOAOPOAAa B MPUCYTCTBUU KaTalu3aropa,
OIIPENIEIICHUE CPEbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHIAUKATOPA, PEAKLIUU
HOHHOTO OOMEHa), MPOBEJACHUE MPAKTUYECKOH paboThl «BiusHMe pa3audHbIX (PAKTOpPOB Ha
CKOPOCTb XMMUYECKON PEAKIIUN.

Pacuérnslie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHYECKHX PEaKLUH, B TOM YHUCIE TEPMOXHMHYECKHE
pacy€Thl, pacyETHI C MCIIOJIB30BAHUEM IOHITHUS «MACCOBast 10JIs1 BELLIECTBAY.

Heoprannuyeckass Xumus



Hemeramnsl. [lonmoxxenue HemeraioB B llepuonpndeckord cuCTEME XUMHUYECKUX
aneMeHToB [[. . MeHneneeBa U OCOOCHHOCTH CTPOEHHsS aroMoB. DU3NYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIUIOB (Ha MpUMepe KUCIopoaa, cepsl, hocdopa u yrieposa).

XVWMHUYECKUE CBOMCTBA BAaKHEHIIMX HEMETAJUIOB (TaJOreHOB, cephl, a3ora, (ocdopa,
yoiepola W KpEeMHHs)) M HMX COECIUHEHUH (OKCHAOB, KHUCIOPOJACOAEPKAIUX KHCIIOT,
BOJIOPOJIHBIX COCTMHEHUH ).

[IprMeHenne Ba)XHEUIIMX HEMETAJUIOB U UX COCINHEHUM.

Meramnel. [lonoxenne meramios B llepuoanueckor cucteMe XUMUYECKUX IEeMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS DIIEKTPOHHBIX 000J0YEK aTOMOB MeTayuioB. O01mme
¢usnyeckue cBoiictBa MeTauioB. CIlaBbl METAJUIOB. DJICKTPOXUMUYECKUN Psii HANPSKEHUH
METAJIJIOB.

XUMHUYECKUE CBOMCTBA Ba)KHEHIIUX METAJUIOB (HATpWil, Kanaui, KajablHUi, MarHui,
AJTIOMUHUM, IUHK, XPOM, JKEJI€30, MEJlb) U UX COCAUHEHU.

OO6mmue crnocoOsb! Moy4eHus: MeTauioB. [IpumMeHeHne MeTamioB B ObITY U TEXHUKE.

OKCHEpUMEHTAJIbHBIE METOABbl HM3YYEHMs] BEIIECTB M HX INPEBPALICHUN: H3y4YECHHE
KoJuleKuMn «MeTamibl U CIUIaBb», OOpa3lOB HEMETAJUIOB, PELIEHUE SKCIEPUMEHTAIbHBIX
3amad, HaAOMIOMEHHWE U  ONHCaHWE JAEMOHCTPALMOHHBIX M JIAOOPaTOPHBIX  OMBITOB
(B3aMMOAEICTBUE THIPOKCHIA ATOMUHHUSA C PACTBOPAMU KHCIOT U LIEJIOYEH, KaueCTBEHHBIE
pEeaKIMK Ha KAaTHOHBI METAJIJIOB).

Pacuérnsle 3anaun.

Pacuérel maccel BemecTtBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OIHOIO M3 yYaCTBYIOLIMX B PEAKIMHM BELIECTB, pacd€Thl Macchl (00BEMA,
KOJIMYECTBA BELIECTBA) NPOAYKTOB PEAKIIMH, €CJIN OJHO U3 BELIECTB UMEET IPUMECH.

XuMus ¥ KU3Hb

Posnb xuMuu B 00ecriedeHIH 3KOI0THYEeCKOM, SHEPTeTUYECKON U MUIIEBOM 0€30MMaCHOCTH,
pa3BUTHUM MenuUMHBL. lloHATHE O Hay4YHBIX METOAAaX IO3HAHMS BEIIECTB M XHUMHYECKHUX
peaxkuui.

[IpencraBinenuss 00 oOmMX HAy4YHBIX [PUHLMIAX [POMBIIUIEHHOIO IOIXYYEHUS
BaYKHEHIIINX BEIECTB.

YenoBek B MUPE BEIIECTB M MAaTEpHUANIOB: BAXKHEUIIME CTPOUTEIBHBIE MAaTEpUAIIBI,
KOHCTPYKLMOHHBIE Marepuajbl, KpacKu, CTEKJIO, KepaMHKa, MAaTepuaibl JUIsl 3JIEKTPOHUKH,
HaHOMAaTepHUaJbl, OpPraHMYECKUE U MUHEPAIbHbIE YIOOPEHUSI.

XuMHUS U 370pOBbE YEJIOBEKA: MPaBUiIa HMCIIOIB30BAHMS JIEKAPCTBEHHBIX MPENaparos,
npaBuiia 6€30MacCHOTO MCIOIB30BaHUS MPENapaToB OBITOBOM XMMHH B MTOBCEAHEBHON KU3HHU.

MexnpeaMeTHbIe CBS3H.

Peanu3zarus MeXnpeaMEeTHBIX CBSA3EH MpU U3yYeHHH OOIIe M HEOPraHMYECKOM XUMUU B
11 knacce OCYIIECTBISIETCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHATHH, SBISIOMIMXCA CUCTEMHBIMU JUIS OTHAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO1ue ecTecTBEHHO-HAyuHble MOHSTHUSA: HAy4YHbIH (akT, THUMOTe3a, 3aKOH, TEOpHUs,
aHaJiu3, CHHTE3, KIacCU(pUKalUus, MEPUOAUYHOCTh,  HAONIONEHUE,  SKCIIEPUMEHT,
MOJICJINPOBAaHNE, U3MEPEHNE, SBJICHUE.

dusnka: Marepus, dHEPIUs, Macca, aToM, NIEKTPOH, NMPOTOH, HEUTPOH, MOH, H30TOII,
PaAMOAaKTUBHOCTh, MOJIEKYJIA, YHEPIETUYECKHI YPOBEHbB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHHE BEIECTBA, PU3NUECKUE BEIUYNHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, OpraHusM, JKOCHUCTeMa, OHocdepa, MaKpo- MU MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OOMEH BEIIECTB B OPraHU3MeE.

I'eorpadusi: MuUHEpasbl, TOPHBIE TOPOBI, OJIE3HBIE UCKOMAEMbIE, TOILTUBO, PECYPCHI.

TexHomorus:  XMMHYECKas  NPOMBINIUIEHHOCTb,  METAJUTyprusi,  MPOHU3BOJICTBO
CTPOUTEIBHBIX MaTepuaos, CEJIbCKOXO3MCTBEHHOE IIPOU3BOACTBO, MALLEBast
IPOMBILUIEHHOCTh, (papMaleBTHYECKass MPOMBIIIIICHHOCTh, MPOU3BOJICTBO KOCMETHYECKUX
[penaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTe€pHaJIOB, MIEKTPOHHAS MTPOMBIILIEHHOCTD,
HAaHOTEXHOJIOTUH.



IIVIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VYJIBTATbBI

dI'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3yjabTaTaM OCBOCHHS OOYyYarOIIMMUCS
IPOrpaMM CpeHEro oouiero oopazoBanust (JIMUHOCTHBIM, METAPEIMETHBIM U MPEAMETHBIM).
HayuyHo-mMeTonuueckoil OCHOBOM [isi pa3paOOTKH IUJIAHUPYEMBIX pe3YyJIbTaTOB OCBOCHUS
IPOrpaMM CPeHEro OOIEro 00pa3oBaHus SBISETCS CUCTEMHO-ACSITEIbHOCTHBIN OIXO/I.

B cooTBETCTBUM C CHUCTEMHO-AESTEIHOCTHBIM MOAXOJOM B CTPYKTYpEe JUYHOCTHBIX
pe3yJbTaTOB OCBOEHHUA MpeAaMeTa «XUMHUS» Ha YPOBHE CpeHEro oOIero o0pa3oBaHUs
BBIJICJICHBI CIIEAYIOIINE COCTABISIONINE:

OCO3HaHUE 00YYaIOIIMMUCS POCCUICKON TpakIaHCKON MIEHTUYHOCTH — FOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTENILHOCTH U CAMOOTIPEICIICHUIO;

HaJIM4Khe MOTUBAIMU K 00yUYEHHUIO;

1[eJIeHaNpPaBIEHHOE PAa3BUTHE BHYTPEHHUX YOEKIACHUIN JTUYHOCTH HA OCHOBE KJIFOUEBBIX
HEHHOCTEH U UCTOPUUECKUX TPAIULIUNA 0a30BOIM HAyKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH 00OYyYaloIIUXCsl PYKOBOJICTBOBATHCS B CBOEH JI€ATEIHLHOCTH
[EHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMM, MPUCYLIUMHU IEIOCTHOM CUCTEME XHMHYECKOTO
oOpa3zoBaHus;

HaJIM4YKME MPABOCO3HAHUS DKOJIOTMYECKOW KYJIBTYPbl M CIOCOOHOCTH CTaBUThH €U U
CTPOUTH KU3HEHHBIE TUIAHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS IMpeIMeTa «XUMHUSD JOCTUTaloTCs B €IUHCTBE
y4eOHOM U BOCIUTATEIbHOM JEATENbHOCTH B COOTBETCTBUU C TyMaHUCTHYECKUMU,
COLIMOKYJIETYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU W UJ€alaMH POCCUHUCKOTO
rpaXxJaHCKOro oOIlecTBa, MPUHATHIMM B OOIIECTBE HOPMAMH M MpaBUJIaMU TMOBEICHUS,
CIIOCOOCTBYIOIIMMHU  MPOIIECCaM  CaMOIO3HAHUS, CaMOpa3BUTUS UM HPABCTBEHHOI'O
CTaHOBJICHUS TUYHOCTH OO0YyUarOITUXCS.

JIn4HOCTHBIE Pe3yIbTaThl OCBOCHHS MpeaMeTa « XUMUs» OTpaxaroT c(hopMUPOBAHHOCTD
OTbITA TO3HABATENILHON W MPAKTHUYECKOM JEATETbHOCTH OOYyYaromMXCs IO peau3aluu
MPUHATHIX B 00IIECTBE LICHHOCTEW, B TOM YUCJIE B YACTHU:

1) rpa:k1aHCKOT0 BOCTIUTAHUSA

OCO3HaHUS 00YYarOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB M 003aHHOCTEH, YBaXKEHUSI
K 3aKOHY M MPaBOIOPSIIIKY;

MPEJICTABIICHUs O COIMAJbHBIX HOPMaX M MpaBUJaX MEXIMYHOCTHBIX OTHOUICHUH B
KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM MAESATENBHOCTU TIPU CO3JaHUM Yy4eOHBIX
MPOEKTOB, PEIICHUH Y4YEOHBIX M T[IO3HABATEIBHBIX 3314, BBIMOIHEHUM XUMUYECKHUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHHUMATh M TNPUHUMATh MOTHBBI, HAMEPEHHUSI, JOTUKY M apTyMEHTHI
JPYTUX MPU aHAJIU3€ PA3IMYHbIX BUIOB YUeOHOH AESTEIbHOCTH;

2) NATPUOTHYECKOT0 BOCIIUTAHMS

IEHHOCTHOTO OTHOILIEHUS K HMCTOPHUYECKOMY M HAayYHOMY HACJEAMIO OTE€YECTBEHHOM
XUMUH;

yBaXEHHUSI K MPOLIECCY TBOpYECTBA B 00JACTH TEOPUU M MPAKTHUUECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHUS TOTO, YTO AOCTHXKEHHUS HAYKH €CTh PE3yJbTaT JUIMTEJbHBIX HaOIIOICHUH,
KPOTOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, MOCTOSTHHOTO TPY/la YYEHBIX U MPAKTUKOB;

WHTEpeca U TI03HABaTEIbHBIX MOTHBOB B TIOJYYEHHH M TOCJEAYIOIIEM AaHAJIU3e
nH(GOPMALIMH O IEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHON OT€UeCTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TOBEICHHUS;

CIIOCOOHOCTH OIICHUBAaTh CHUTyalldd, CBA3aHHbIE C XHMHYECKUMHU SBICHUSIMH, H
NPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJIEHUE M TOCTYNKH CBOUX TOBAPHUIIECH C TMO3UIIMIMA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA ITUX MOCTYIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:



MOHUMAHMS IIEHHOCTEW 370pOBOT0 M 0Oe30MmacHoro olpasa >KM3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (DPM3UYECKOMY U IICUXHUYECKOMY 310POBBIO;

coOmrofieHUsT TpaBmil 0€30MacHOr0 OOpaIleHus ¢ BEIIeCTBAMH B OBITY, MOBCEAHEBHOMU
JKU3HU U B TPYIOBOU JESITEIHHOCTH;

MOHUMAHMS [ICHHOCTH TIPaBUJl HMHAMBUIYATBHOTO M KOJUIGKTUBHOIO 0O€30I1aCHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3I0POBBIO U )KU3HHU JIIOJIEH;

OCO3HAHMS TIOCJICACTBUN W HEMPHUATHUS BPEIAHBIX NMPHUBBIYCK (YHOTpEOICHUS ajJKOTOJIS,
HApPKOTHKOB, KypEeHHUS);

5) Tpy10BOIr0 BOCIIUTAHHUS:

KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATEIBCKON JEATeIbHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JIPYTUX BUJIAX JACATEIbHOCTH,

YCTAaHOBKM Ha AaKTUBHOE y4YacTHE B PEIICHUH TMPAKTHUYECKUX 3a7ad COILHATbHOM
HaIpaBJIEHHOCTH (B paMKaxX CBOETo KJiacca, IMIKOJIbI);

HHTEpeca K MPaKTUYECKOMY M3YUYeHUIO MpodeCcCuil pa3IuyHOro pojaa, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS MIPEAMETHBIX 3HAHUM 110 XUMUH,

YBaXEHUSI K TPYAY, JIOASIM TPYAa U pe3yibTraraM TPYI0BOU JeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUIYyaJIbHON TpaeKTOPUU OOpa30BaHUs,
Oynymiedt mnpodeccuu H  peaau3aliuud  COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C  Y4ETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 0OIIECTBA;

6) 3K0J10rM4€eCKOro BOCIMTAHUSA:

DKOJIOTMYECKH  I1eJeCO00pa3HOr0  OTHOIICHHMS K  NOpHUpPOAE, KaK  HCTOYHUKY
CYILIECTBOBaHMUSI )KM3HU Ha 3eMJIE;

MOHUMAaHMS  TIOOAJIBHOTO  XapakTepa  JKOJOTMYECKUX  MpOOJieM,  BIUSHUS
HPKOHOMHMYECKHX MPOIECCOB HA COCTOSHUE IPUPOTHON M COLIMATBHOM CPEJIbI;

OCO3HAHMUS HEOOXOJUMOCTH HCIIOJIb30BAaHUSI JOCTHKEHUUW XUMHH JUIS  pEIICHUs
BOIIPOCOB PaIMOHAILHOTO MTPUPOIOTIOIb30BAHUS;

aKTUBHOTO HETIPUSITHS EUCTBUM, MPUHOCIIINX Bpe OKPYKAroIeld MPUPOIHOU cpele,
yMEHUS IIPOTHO3UPOBATH HeOIaronpusITHHIC HKOJIOTHYECKHE MOCJIEACTBUS
peANPUHUMAEMBIX JCHCTBUM U MPEIOTBpaIIaTh UX;

HaJM4Yusl Pa3BUTOTO DKOJOTUYECKOTO MBIIIJICHUS, JKOJOTMYECKON KYJIBTYpHI, OIbITA
NEATeIbHOCTH  DKOJIOTHYECKOW HaNpaBJIECHHOCTHU, YMEHHUS PYKOBOJCTBOBAaTbCSI HUMHU B
MO3HABATEIbHON, KOMMYHHKATHBHOM UM COIMAJIIBHOM MPaKTHUKE, CIOCOOHOCTH WU YMEHUS
aKTUBHO MPOTHUBOCTOSATH UJICOJIOTUH XeMO(hOOUH;

7) HEHHOCTH HAYYHOTI'0 MO3HAHUSA:

c(hOPMUPOBAHHOCTU MHMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKH M OOIIECTBEHHON MPAKTUKH;

MOHUMAHMS CHEIU(PUKY XUMUM KaK HayKd, OCO3HaHUS €€ poiu B (HOPMUPOBAHUU
pallMOHAJIBHOTO ~ HAyYHOTO  MBIIUJIEHUS, CO3JIaHWHM  IIEJIOCTHOTO TPEJICTABICHUS 00
OKpY’KalIlleM MHUPE KaK O €IWHCTBE IPHUPOIALI U YEJIOBEKa, B TO3HAHUHU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuH MpooJieM COXpaHEHUs IPUPOTHOTO PAaBHOBECHS;

yOSXKJIEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHH JUIs COBPEMEHHOM ITMBHJIM3AIIUU: B €€
I'YMaHUCTHYECKON HAINpaBJICHHOCTH U BAXHOU POJIM B CO3JIJaHUM HOBOW 0a3bl MaTepHaIbHON
KYJBTYpbl, PEIICHUH TINOOANbHBIX MPOOJIEM YCTOMYHMBOIO pPa3BUTHSA YeJIOBEYECTBA —
CBIPbEBOM, HSHEPreTUYECKOM, IHIIEBOM W DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTHHU
MEIUIIUHBI, 00ECIIEUeHUN YCJIOBHUI YCIIEITHOTO TPyJa M AKOJIOTHYECKH KOMMOPTHOM KU3HU
Ka)XJIOTO WieHa oOIIeCTRa;

€CTeCTBEHHO-HAYYHOH TPAMOTHOCTH: TIOHUMAaHHS CYIIHOCTH METOJ0B ITO3HAHUS,
UCIIONIB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIL30BaTh MOJydacMbIe 3HAHUS
JUIS aHaliu3a U OOBSICHEHMS SIBICHUM OKPYXKAIOIIEr0 MHpa M IPOUCXOIAIIUX B HEM
W3MEHEHUM, YMEHHS JeiaTh OOOCHOBaHHBIE 3aKJIIOYEHHS Ha OCHOBE Hay4yHBIX (DaKTOB M
UMEIOITUXCSI TAHHBIX C LEJbI0 TOYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIh30BaTh XUMUUYECKHWE 3HAHUS I PEIICHUs
npo0sIeM B pealibHbIX )KU3HEHHBIX CUTYaIUsX;

WHTEpeca K MO3HAHUIO U UCCIIEI0BATEILCKON AeSTEILHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJTYYEHHUIO HOBBIX 3HAHUW 110 XHUMHHU B COOTBETCTBHHM C >KM3HCHHBIMU
MOTPEOHOCTIMU;



UHTEpeca K OCOOCHHOCTSIM Tpyda B pasnuyHbix cdepax npodeccuoHanbHON
NEeSTENHHOCTH.

METAINIPEAMETHBIE PE3YJ/IBTATHBI

MeTtanpeaMeTHble pe3yabTaThl OCBOCHUS y4eOHOTO MpenaMera «XUMHUs» Ha YpPOBHE
cpemHero o01ero oopa3oBaHus BKIIFOUAIOT:

3HaYUMBbIC I (DOPMHUPOBAHUS MHUPOBO33PEHUS OOYUAIONMIUXCS MEXKIUCITUTUTMHAPHBIE
(MeXmpeaMeTHBIE) OOIEHAYYHbIE TOHATHS, OTPAXAIOIIUEe MEJOCTHOCTh HAYYHOW KapTHUHBI
MUpa U crenupuKy METOIOB TMO3HAHUS, UCIIONIB3YyEMbIX B €CTECTBEHHBIX HayKaxX (Marepus,
BEIIECTBO, DHEPTHUs, SBJICHHE, MPOIECC, CUCTeMa, Hay4dHbId (HaKT, MPUHIIUI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIIeIOBaHNE, HAOMIOEHNEe, N3MEPEHUE, DKCIIEPUMEHT U
Apyrue);

YHUBEpCaJbHble  yueOHble  AeHcTBHS  (TIO3HABAaTENIbHbIE, = KOMMYHUKATHUBHBIE,
peryinaTuBHbIC), obOecrneunBammme G(OpMHUpPOBAaHHWE (PYHKIIMOHAIBLHON T'PAMOTHOCTH U
COIIMAJIbHON KOMITETCHIIMHA O0YyJarOIINXCS;

CIIOCOOHOCTh ~ OOyYaroOIUXCS  MCIOJB30BaTh  OCBOCHHBIE  MEKIUCIUTUIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAJIbHbIE Y4ueOHbIE JEWCTBUS B IO3HABATEIBHOU U
COLMAJIBHOM ITPAKTUKE.

MeTtanpeaMeTHble pe3ylbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU yYEOHBIMU
MO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMU U PETYISATUBHBIMU JACHCTBUSIMU.

OBiaieHNe YHUBEPCAJIbHBIMH Y4eOHBIMY MO3HABATEIbHBIMHY JI€iCTBUSIMU:

1) 6a30BbIe JJOrMYeCKHeE AeiliCTBUSA:

CaMOCTOATENHFHO (OPMYIUPOBATh M aKTyallM3MpPOBaTh MPOOJIeMy, BCECTOPOHHE €&
paccMaTpuBarh;

OMPENENATh LU JIEATeIbHOCTH, 3aJlaBasi nmapaMeTpbl U KPUTEPUU UX JOCTUKEHUS,
COOTHOCHUTB PE3ybTaThl JE€ATEIIBHOCTH C TOCTABICHHBIMU IEJISIMU;

UCIIOJIb30BaTh MPU OCBOEHUM 3HAHUN MPUEMBI JIOTUUECKOTO MBIIUICHUS — BBIIEIATH
XapakTepHble NPU3HAKKA TMOHATHI MW YCTAaHABIMBATh MX B3aWMMOCBA3b, HCIOIb30BAThH
COOTBETCTBYIOITUE TOHITHS 17151 00BSICHEHUS OT/IETbHBIX (DAKTOB U SBJICHUN;

BBLIOWPAaTh OCHOBAHMSI W KPUTEPUH IS KJIAacCHU(UKAIMKA BEUIECTB W XUMHYECKUX
pEeaKLnii;

YCTaHABIMBATh TPUYHUHHO-CIICICTBEHHBIE CBSI3U MEXKAY U3y4YaeMbIMU SIBJICHUSMU;

CTPOUTH JIOTMUECKHUE PACCYKJIEHUSI (MHIYKTUBHBbIE, IEAYKTHUBHbIC, MO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTU U MPOTHBOPEYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MPUMEHSTH B IIPOLIECCE MO3HAHUS, UCIIOJIb3YEeMbI€ B XUMUH CUMBOJINYECKHUE (3HAKOBBIC)
MOJIeNId, TMPeoOpPa30BbIBATh MOJEIbHBIE MPEACTABICHUS — XUMHUYECKUH 3HaK (CHMBOII)
DIIEMEHTa, XUMHYecKas (opMmyna, ypaBHEHHE XHMHUUYECKOW pEaKkmuu — TPHU PEIIeHUU
y4eOHBIX TO3HABATEIBHBIX M MPAKTUYECKHUX 3ajad, NMPUMEHATH Ha3BaHHBIC MOJEIHHBIC
NpEACTABICHUS JUIsl BBISIBICHUS XAPAaKTEPHBIX MPU3HAKOB H3Y4Yae€MbIX BEIIECTB U
XAMHUYECKUX PEAKIIHM.

2) 0a3oBbIe HCCJIEI0BATEIbLCKHE 1eHCTBUSA:

BJIJIETh OCHOBAMH METOJIOB HAyUYHOI'O MMO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIUN;

dbopMynupoBaTh 1EAM M 3a7a4d  HUCCIENOBAaHUA, HCIOJIb30BaTh ITOCTABIECHHBIE H
CaMOCTOATENHFHO C(HOPMYIMPOBAHHBIE BOIMPOCHI B KadueCTBE HWHCTPYMEHTA IIO3HAHUS W
OCHOBBI I (POPMHUPOBAHUS THUMOTE3bI IO TPOBEPKE MPABMIHBHOCTH BBICKA3hIBAEMBIX
CYXKJICHUU;

BJIAJIETh HABBIKAMU CAMOCTOATENIBHOTO IUIAHHUPOBAHUS W TPOBEACHUS YUYEHUYECKHUX
OKCIIEPUMEHTOB,  COBEPIICHCTBOBAaTH YMEHHS  HaOmoJaTh 3a  XOJAOM  TpoIecca,
CaMOCTOATENFHO TPOTHO3UPOBATh €ro pe3yibrar, (HOpMyIUpoBaTh OOOOIIEHUS W BBHIBOIBI
OTHOCUTEIBHO JOCTOBEPHOCTH pPE3yJbTaTOB WCCIIEIOBAHUS, COCTABIATh OOOCHOBAaHHBIN
OTYET O MPOJICITAHHON paboTe;

IpUOOpETaTh OMBIT YYEHWYECKOM MCCIIENOBATENIbCKON W TMPOEKTHOW NEATEeIhHOCTH,
MPOSIBIISATh CTIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEILHOMY IIOMCKY METONIOB PEIICHUS
MPAaKTUYECKUX 33/1a4, IPUMEHEHUIO PA3JIUYHBIX METOJ0B TO3HAHMSL.

3) padora ¢ ungopmanmeii:



OPUEHTHPOBATHCS B Pa3IUYHBIX MCTOYHUKAX WHPOpMAMK (HAYIHO-TIOMYJIsIpHAS
JUTEepaTypa XUMHYECKOTO COACpIKaHMs, CIpaBOYHBIC IMOCOOuWs, pecypchl HHTepHera),
aHAIM3UPOBATh MH(POPMAIMIO PA3NTMYHBIX BHIOB U (OPM TMPEICTABICHUS, KPUTHUYECKH
OLIEHUBATh €€ JJOCTOBEPHOCTH M HETIPOTHBOPECUHBOCTD;

(hopmynMpoBaTh 3anpOCHl M NPUMEHSTh Pa3IMYHbIC METOABI NPH IOMCKE M 0TOOpEe
uHpOpMAaITK, HeOOXOTUMOM IS BRITIOTHEHMSI YI€OHBIX 3a71a4 ONPeIeIEHHOTO THIIA;

IpUOOPETaTh OIBIT UCIIONB30BaHNU HHPOPMAIIMOHHO-KOMMYHHKATHBHBIX TeXHOMOTHHA 1
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO (opMy TMpencTaBicHus WHPOPMAIIH
(cxeMbl, Tpaduku, TUarpaMMBbl, TAOJIUIIBI, PUCYHKU U JIPYTHE);

UCTIOJh30BaTh HAy4YHBIA S3bIK B KauecTBE CPEACTBAa MpH paboTe ¢ XUMHYSCKOM
uHpOpMaIUe: MPUMEHITh MEXIpeIMETHbIE ((pH3MYecKue M MaTeMaTHYeCKHE) 3HAKH WU
CHUMBOJIBI, GOpMYITBI, a00peBHATYPBI, HOMEHKIIATYPY;

UCTIOJIH30BaTh U MPe0OPa30BBIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIISITHOCTH.

OgiaeHue YHUBEPCAJbHBIMUA KOMMYHUKATUBHBIMH 1€HCTBUSIMM:

3a71aBaTh BOIIPOCHI TI0 CYIIECTBY 0OCYKIaeMOM TeMBI B XOJIE AUAJIOTa W/WITH TUCKYCCHH,
BBICKa3bIBaTh HJIEH, (OPMYIHPOBATH CBOU TMPEAJIOKCHHUS OTHOCHUTEIHHO BBIIOJHECHUS
NPEUIOKEHHON 3a/1a9H;

BBICTYTIATh C MPE3CHTAINEH Pe3yIbTaTOB MMO3HABATEILHON NEATEIHHOCTH, TOTYUCHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHKAaMU TMPU BBHITIOJHCHHH XUMUYECKOTO
IKCTICPUMEHTA, TPAKTHYECKOW pabOThl TIO HCCIEIOBAHUIO CBOWCTB HM3y4aeMbIX BEIECTB,
peanu3anyu y4eOHOro MpoekTa U (HOPMYIUpPOBATh BBIBOIBI IO pe3yJbTaTaM MPOBEAEHHBIX
WCCJICZIOBAaHNH TTyTEM COTTIACOBAHUS MO3UITUH B XOZe 0OCYKIEHUSI 1 OOMEHA MHEHUSIMHU.

OgJajieHHe YHUBEPCAJIbHBIMHU PEryJIATHBHBIMHU 1elCTBUSIMM:

CaMOCTOSITENTFHO TIAHUPOBATh U OCYIIECTBISITh CBOIO MO3HABATEIbHYIO JACSITEIHLHOCTD,
orpeneiss e€ meau U 3a1a4i, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npe/yIaraeMblid aJTOPUTM JACHCTBHIA MPHU BHITIOTHEHUH YIEOHBIX U MCCIIEIOBATEIbCKUX 3a/1a4,
BbIOMpaTh Hanbosee 3pPEeKTUBHBIN CITOCOO WX PEHICHHS ¢ YIETOM MOTYYCHHSI HOBBIX 3HAHHIA
O BEIIECTBAX U XUMUYCCKUX PEaAKIIHAIX;

OCYIIECTBIISITh CAaMOKOHTPOJb CBOCH JCATENTPHOCTH Ha OCHOBE CaMoOaHajln3a u
CaMOOIICHKH.

IMPEJMETHBIE PE3YJIBTATBI

10 KJIACC

[IpeameTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckas XuMusD» OTPaKaroT:

c(hOpMUPOBAHHOCTb TMPEJCTABICHU O XUMHUUYECKOW COCTABISIONIEH €CTECTBEHHO-
HAayYHOW KapTHHBI MHUpPA, POJIM XMMHHU B MO3HAHUU SIBICHUN NpUPOAbI, B (HOPMHPOBAHUU
MBIIIJIEHUSI U KYJIbTYpbl JUYHOCTH, €€ (PyHKIIMOHAJIBbHON I'PaMOTHOCTH, HEOOXOAUMOW s
pELICHHUs] TPAKTUYECKUX 3a/ad M HKOJIOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOIHOM CPEAE;

BJIAQJICHUE CHCTEMOW XMMHMYECKMX 3HAHWUM, KOTOpas BKJIKOYAET: OCHOBOIIOJATAIOIINE
NOHATUS (XUMUYECKHUWA 3JEMEHT, aToM, OJJIEKTPOHHas o000JIouKa aroma, MOJIEKyJa,
BAJICHTHOCTb, ~OJICKTPOOTPHIATEIBHOCTh, XMMHUYECKasl CBsI3b, CIPYKTypHas (opmyna
(pa3BepHyTaﬂ M COKpaIIEHHAs), MOJb, MOJSIPHAs Macca, MOJSIPHBIA 00BEM, yIIECPOIHBIIL
CKeJeT, (pyHKLIHMOHaJbHAsl TpyNna, pajukan, HU30MEpHsi, U30MEphbl, TOMOJOTHMYECKUH pA,
TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOJA M a30TCOAEPKAIIME COCIUHEHHS, MOHOMED, TOJIMUMED,
CTPYKTYpPHOE€ 3BEHO, BBICOKOMOJIEKYIISIDHBIE COEIMHEHHUSA); TEOPUM U 3aKOHBI (T€OpHs
CTpO€HHUs oprannyeckux BemectB A. M. bymiepoBa, 3akOH COXpaHEHHUsI MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SA3bIK XMMHHW; MHUPOBO33PEHUECKHE 3HAHUS, JICKAILNE B
OCHOBE IMOHMMAaHUS MPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKHX SIBJIEHUH, (PaKTOJIOTHYECKUE
CBEJICHUSI O CBOMCTBax, COCTaBE, MOJIYYEHUHU M OE30MacHOM HCIIOJIIb30BAaHUM BaKHEHIIMX
OpPraHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKON AESTEIBHOCTH YEIOBEKA;

COPMHPOBAHHOCTh ~ YMEHUH  BBIABISATH  XAPAaKTEpHbIE  IMPU3HAKUM  IOHSATHUH,
YCTaHABJIMBAaTh UX B3aWMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS IIPU ONMCAHUU
COCTaBa, CTPOCHHUSI U IPEBPAILCHUN OPTaHUYECKUX COCIUHEHNN;



C(i)OpMHpOBaHHOCTB yMeHI/Iﬁ HCIIOJIb30BATh XUMHUYCCKYIO CUMBOJIUKY JJIsI COCTABJICHUA
MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHOW) (QopMys OpraHMYeCKHUX
BCIICCTB u ypaBHGHI/Iﬁ XUMHUYCCKUX peaKuHﬁ, HN3T0TAaBJIMBATH MOI€CJIN MOJICKYJI
OpPraHnYCCKUX BCIICCTB I MHWIUIOCTpAllUM HMX XHMHUYCCKOTO W IIPOCTPAHCTBCHHOTIO
CTPOCHHUA,

C(i)OpMHpOBaHHOCTB YMCHI/Iﬁ YCTaHaBJINBATb MPpUHAAJIC)KHOCTD N3Y4YCHHBIX
OpPraHnYCCKUX BCIICCTB II0O HMX COCTABY U CTPOCHHUIO K Ol'IpeI[eJ'IéHHOMy Kﬂaccy/rpynne
COeIMHEHUH (YyrieBogopoibl, KHACJIOPOX 151 asoTcoepIKalue COCIUHEHUS,
BBICOKOMOJICKYJIAAPHBIC CO€I[I/IH€HI/I}I), J1aBaTb nm Ha3BaAHUA 110 CHUCTEMaTHYECKOMN
Homenkiarype (IUPAC), a Takke TNpUBOAUTh TPUBHAIbHBIE Ha3BaHUS OTACIIBHBIX
OpPraHNYCCKUX BCHICCTB (3TI/IJI€H, IMPOIMNUJICH, a0CTUIICH, STUJIICHITIMKOJIb, ITIMIICPUH, (i)eHOJI,
q)OpMaJIL,Z[eFI/I,ZI, alcTaJIbACrua, MYypaBbUHAA KHCJIO0TA, YKCYCHasA KHCJIOTA, OJICHMHOBAA
KHCJIOTA, CTCAPUHOBAA KHUCJIOTA, TTIFOKO34, (bpyKT03a, Kpaxmall, OCJIII0JI034a, FJIHHHH);

C(i)OpMHpOBaHHOCTB YMCHUA OIPCACIIATL BHUIBI XUMHUYECKON CBSI3U B OpPraHUYCCKUX
COCIMHEHUAX (OJIMHAPHBIE U KpaTHHIE);

C(i)OpMHpOBaHHOCTB YMCHUS NPUMCHATH ITOJIOKCHUA TCOPUU CTPOCHUA OPTraHHYCCKUX
BCIICCTB A. M. ByTJIGPOBa JJIs1 00BsICHEHUS 3aBUCUMOCTH CBOICTB BC€HIICCTB OT UX COCTaBa U
CTPOCHHUA, 3aKOH COXPaHCHUA MACChI BCIICCTB,

c(hOpMUPOBAHHOCTh YMEHHMH XapaKTepH30BaTh COCTaB, CTpPOeHHUE, (U3NYECKUEe U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX HpGI[CTaBI/ITeJIef/'I Pa3JINYHBIX KJIACCOB OPraHUYCCKUX
BEIIECTB (METaH, 3TaH, STWICH, NMPOIMWICH, aleTuieH, Oyraauen-1,3, MmermilOyraaueH-1,3,
66H30JI, MCTAHOJI, 3TAHOJI, 9TUJICHITINKOJIb, ITIMICPUH, (1)€HOJ'I, AlCTaJIbACTU A, MYpPaBbHUHAA U
YKCyCHasd KHNCJIOTHI, TJIFOKO34, Kpaxmall, o eJIJIK0JI034a, AMHWHOYKCYCHAaA KI/ICJIOTa),
HIUIIOCTPUPOBATE TCHCTHUYCCKYIO CBA3b MCKAY HHUMH YPAaBHCHHAMH COOTBCTCTBYIOIIUX
XUMUYECKUX PEaKIMK C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POpMYyIT;

C(i)OpMHpOBaHHOCTB YMCHUA XapPaKTCPU30BATH HCTOYHHUKU YITICBOOAOPOIHOI'O ChIPbsA
(HedTh, MPUPOAHBIA Ta3, yrojib), CIOCOOBI UX MEPepabOTKH W MPAKTHUYECKOE MPUMEHEHHUE
MIPOTYKTOB MEepepabOTKU;

C(i)OpMHpOBaHHOCTB yMCHI/Iﬁ MMPpOBOAUTDb BbLIYUCJIICHUA II0 XUMHYCCKUM YPABHCHUAM
(MaCCBI, O6’béMa, KOJIMYCCTBA MCXOAHOT'O BCHICCTBA WJIM IIPOAYKTA PCAKIUHU 110 M3BCCTHBIM
Macce, 06’béMy, KOJIMYCCTBY OJHOTO N3 MCXOAHBIX BCUICCTB UJIH IIPOAYKTOB pCaKI_II/II/I);

chOpMUPOBAHHOCTb YMEHHMH BJIaJCTh CHUCTEMOM 3HAaHMM OO0 OCHOBHBIX METOAAX
HAYYHOI'O IIO3HAHUA, HUCIIOJIB3YCMbLIX B XHMHUHU IIPH HU3YUCHHUHN BCIHICCTB H XHMHYCCKUX
SIBJICHUU (Ha6JIIOI[eHI/I€, N3MCPCHUC, OKCIICPHUMCHT, MOI[GJIPIpOBaHI/Ie), HUCITOJIb30BATh
CUCTCMHBIC XHWMHYCCKHUC 3HAHUA I TIPHHATHUA peIIICHI/Iﬁ B KOHKPCTHBIX JKH3HCHHBIX
CUTyalusx, CBA3aHHbBIX C BCIICCTBAMU H UX ITPUMCHCHHUCM,

c(hOpMUPOBAHHOCTb YMEHUHN COONIONATh MPaBUJjia MOJIb30BAHUS XUMHUECKOW MTOCYI0M 1
J'Ia60paT0pHBIM O60py,Z[0BaHI/IeM, da TaKXKC IIpaBUjIad 06paHI€HI/I}I C BCIHICCTBAMU B
COOTBCTCTBHUU C HHCTPYKIHAMMU I10 BBIIIOJIHCHUIO na60paT0pH51x XUMHNYCCKUX OIIBITOB,

C(i)OpMHpOBaHHOCTB YMCHI/Iﬁ INIAHUPOBATH W BBIIIOJIHATDH XUMHYECKUU OKCIICPUMCHT
(HpGBpaHIeHI/I}I OpPraHUYCCKUX BCIICCTB IIPpU HAI'PCBAHHH, ITOJIYUYCHHUC OTWJIICHA W HM3YUYCHUC
cro CBOﬁCTB, Ka4CCTBCHHBIC PCAKIMU OPraHUYCCKHX BCIICCTB, ACHATYpPALlUA 0OeJIKOB Impu
Harp€BaHuH, NOBCTHLIC PCAKIINHU 6€JIKOB) B COOTBCTCTBHH C IIpaBHJIaMHU TCXHUKHU
0€30IacHOCTH TMpU OOpalleHUH C BEIIECTBAMH M JIAOOPATOPHBIM  OOOPYIOBAHHEM,
NpCaACTaBIATL PC3YJIbTATBI XUMHYCCKOI'O OJSKCIICPUMCHTA B q)opMe 3alliuCu ypaBHeHI/Iﬁ
COOTBCTCTBYHOIIUX peaKHI/Iﬁ n q)OpMYJII/IpOBaTI) BBIBOABI HA OCHOBC 3TUX PC3YJIbTATOB,

c(hOpMUPOBAHHOCTh YMEHUM KPUTHYECKH aHAIM3WPOBATh XMMHUYECKYIO HMHGOpMAIIHIO,
MOJIy4aeMyl0 M3 Pa3HbIX MCTOYHUKOB (CpelncTBa MaccoBoil uHbopmaiuu, WHTepHeT u
APYTHX);

c(hOpMUPOBAHHOCTh YMEHHH COOJIOIATh IpaBHJIa SKOJOTUUYECKH I1€JIECOO00pPa3HOro
IIOBCIACHHUA B 6BITy n pr,HOBOﬁ ACATCIIBHOCTU B LCIIX COXPAHCHHUA CBOCTO 3J0POBBA U
Oprmammeﬁ HpHpOI[HOfI CpCabl, OCO3HABATH OIIACHOCTDH BOSI[GﬁCTBI/ISI Ha JKMBbIC OPTaHHU3MbI
OHpe,Z[eJIéHHBIX OpraHnMYCCKUX BCIICCTB, ITIOHHMAA CMBICII ITOKA3aTCJIA HI[K, IIOSACHATH HA
ImpuMepax CII0COOBI YMCHBIICHUA W HPCAOTBPAIICHUA HX BpPCAHOIO B03H€I>'ICTBHSI Ha
OpraHu3M 4YCJIOBCKA,

JJIA O6yanOIHI/IXCSI C OI'PaHUYCHHBIMH BO3MOKXHOCTAMHA 3JO0POBLA: YMCHHUC IIPUMCHATDH
3HaHUS 00 OCHOBHBIX AOCTYIIHBIX MCTOAAX IMO3HAHUS BCUICCTB U XUMHUUYCCKUX SIBJICHI/If/'I;



JUISL CJETBIX W CHA0OBHUASIIUX OOYyYalOIIMXCS: YMEHHE MHCIONb30BaTh pPelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins ams 3anucu XuMudeckux opmyi.

11 KVIACC

[IpeameTHbie pe3yabTaThl OCBOEHUA Kypca «OOIas W HeopraHWyecKas XUMUSH
OTpaXKkaroT:

c(hOpPMUPOBAHHOCTh TNPEJACTABICHUN: O XHWMHYECKOM COCTaBISIOIIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHUpA, POJIM XHMHH B TIO3HAHUU SIBJICHUU TPHUPOILI, B (HOPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPhI JTUYHOCTH, €€ (PYHKIIMOHAJIHLHONW IpaMOTHOCTH, HEOOXOIUMOMU st
pelieHusl TPaKTUUEeCKUX 3a7ad M JKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U MIPUPOJHOM CPEIE;

BJIQJICHUE CHUCTEMOM XUMMYECKUX 3HAHUM, KOTOpash BKJIOYAET: OCHOBOIIOJATAOIIUe
MOHATUS (XUMHYECKHM 3JIEMEHT, aTOM, WU30TOI, S-, pP-, d- DJIIEKTPOHHBIE OPOUTAIN aTOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM 00BEM, BaJIGHTHOCTH, JIEKTPOOTPUIIATEIIBHOCTh, CTETIICHb
OKHCJICHUS, XUMHUYECKass CBsS3b (KOBaJICHTHAs, WOHHAs, MeETa/uIMuecKas, BOJIOPOIHAs),
KPUCTAJZIMYECKAsl PpEIIETKA, THUIBl XUMHUYECKUX PEAKLHH, PpacTBOp, OSJIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, AIEKTPOIUTAYECKAS] TUCCOIMALINS, OKUCIUTEIL, BOCCTAHOBUTEIL, CKOPOCTh
XUMUYECKOW  peaKklMHM, XUMHYECKOE€ pPaBHOBECHE); TEOPUHU M  3aKOHBI  (Teopus
ANEKTPOJIMTUYECKON Aucconuanuu, nepuoguueckuid 3axkoH [[. M. MenpgeneeBa, 3akoH
COXpPAHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS YHEPTUU MPU XUMHUYECKUX
peaKIusx), 3aKOHOMEPHOCTH, CHMBOJMYECKUN SI3bIK XUMHUH, MHPOBO33PEHUECKHUE 3HAHUS,
JIeXKaIKEe B OCHOBE MOHUMAHUA MPUUYMHHOCTH M CUCTEMHOCTH XHUMHUYECKHUX SBJICHUH,
(dbakToJOTUUECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe, TMOJYy4YeHMH U  0Oe30MacHOM
WCIIOIb30BAaHUM  BAKHEHIITUX HEOPraHWYECKHWX BEHIECTB B OBITY H  MPaKTUYCCKOUN
JIeATSIIHHOCTHU YCJIOBEKA;

ChOPMUPOBAHHOCTh  YMEHUM  BBIABISTH  XapaKTepHbIC  TPU3HAKU  TOHATHM,
YCTaHABIIMBAaTh UX B3aUMOCBA3b, MCMOJb30BATh COOTBETCTBYIOIIUE MOHATHS MPU OMUCAHUU
HEOPraHUYECKUX BEIIECTB U UX MPEBPAILICHUN;

c(hOpMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMUUYECKYI0 CUMBOJIUKY JIJII COCTABJICHUS
dbopMys BEIIECTB M ypaBHEHUM XUMHYECKHX PEaKIUH, CHUCTEeMaTHYECKYH0 HOMEHKJIATYpy
(IUPAC) u TpuBHanbHbIE Ha3BaHHUS OTIEIBHBIX HEOPraHWYECKUX BelIeCTB (yrapHbId Tas,
YIJICKUCTIBIN Ta3, aMMHaK, raméHasi M3BeCTh, HErameéHas U3BeCTh, MUThEBAS COJA, TUPUT U
Apyrue);

c(hOpMUPOBAHHOCTb yMEHUN OMNPENENATh BaJCHTHOCTh M CTENEHb OKHUCJICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHMSX PA3JIUYHOIO COCTAaBa, BUJ XUMUYECKOH CBA3HU
(KoBaJICHTHAs, HIOHHAsI, METAJITHYECKas, BOAOPOIHAS) B COCIMHEHUSX, TUIT KPUCTATUTMYECKOM
pemETKM KOHKPETHOTO BellecTBa (aromMHas, MOJEKYJsSIpHas, HOHHAs, MeTajindeckas),
XapakTep Cpelibl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCTUHEHU;

chOpPMUPOBAHHOCTh YMEHHUN YCTAHABIMBATh MPUHAIJICIKHOCTh HEOPTaHHMYECKHUX
BEILIECTB IO UX COCTaBYy K OMPEICIEHHOMY KJ1acCy/TpyIIe COeTMHEHUH (IIPOCThIC BEIIECTBA —
METaJIJIbl 1 HEMETAJIIbI, OKCHJIb, OCHOBAaHMSI, KUCIIOTHI, aM(POTEPHBIC THAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM pacKpbIBaTh CMBICT Tiepuoauueckoro 3akoHa J[. M.
MeHnneneeBa W JIEMOHCTPHPOBATH €r0  CUCTEMATHU3UPYIOIIYI0, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (PYHKIINU;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTEepU30BaTh DJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX AJIeMeHTOB 1—4 nepuonos [lepuoanyeckoid CUCTEMbl XUMUYECKHUX 3JIEMEHTOB /I.
N. MenneneeBa, UCIIONB3Ys TOHATUS «S-, P-, d-2JIEKTPOHHBIE OPOUTATINY, «IHEPTreTUUECKUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XMMHYECKHX AJIEMEHTOB M HX
COEMHEHUH IO mepuoaam u rpymnmnam llepuoandyeckoi CUCTEMbI XUMHUECKUX 3JIEMEHTOB /1.
H. Menaeneena;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh (OIMUCHIBATH) OOIIUME XUMHUUYECKHE
CBOMCTBA HEOPraHMYECKUX BEUIECTB PA3JIUYHBIX KJIACCOB, MOJATBEPKAATh CYIICCTBOBAHUE
T€HETUYECKOM CBSI3M MEXIYy HEOPraHWYECKUMHU BEIIECTBAMU C IIOMOUIBIO YypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATh XUMHUYCCKUE PEAKIIUU 10 Pa3IUYHBIM
MpU3HaKaM (YKMCIIy M COCTaBy pEarupyromux BEHIECTB, TEIIoBOMY 3h(deKkTy peakiumu,



U3MEHEHHMIO CTENEeHEeW OKHUCIEHUS DIIEMEHTOB, OOpaTUMOCTH  PEaKUUH, YYacCTHUIO
KaTajan3aropa);

c(hOpPMHUPOBAHHOCTh YMEHUN COCTaBIATH YPABHEHMSI PEaKUUd PpPAa3NUUHBIX THIIOB,
MOJIHBIE M COKpalIEHHBIE YpAaBHEHMsI peaklMii MOHHOTO OOMEHa, YYWUThIBas YCJIOBUS, MPHU
KOTOPBIX 3TU PEAKIIMU UIIYT /10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOAUTH PEAKLMHU, MOATBEPKIAAIOUIUE KaueCTBEHHBIH
COCTaB pa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, PACMO3HABATH OIBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOLIUE B BOIHBIX PACTBOPAX HEOPTraHUYECKHUX BELIECTB;

c(hOopMUPOBAHHOCTH YMEHHI pacKpbIBaTh CYIIHOCTb OKHCJIUTEIILHO-
BOCCTAaHOBHUTEIBHBIX PEAKIMH TOCPEACTBOM COCTABIICHHS JJICKTPOHHOTO OajaHca JITUX
peakuuit;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEeaKIuu
OT Pa3IMYHBIX (DAKTOPOB; XapakTep CMEIICHUS XMMUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT
BHeIHero Bo3aehcTBus (mpuniui Jle [llarense);

c(hOpMHUPOBAHHOCTh YMEHHMM XapakTEepHU30BaTb XUMHUYECKHE MPOIECCHI, JIekKallhe B
OCHOBE  IIPOMBILUIEHHOTO  IIOJIYYEHUsS  CEpPHOM  KHUCIOTBl, aMMHakKa, a  TakKxKe
c(OpMHUPOBAHHOCTh MPEACTABICHUNH 00 OOIUX HAyYHBIX HPUHIMIAX M DKOJIOTHYECKUX
npodiieMax XMMUYECKOTO MPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCICHUS C HCIOIH30BAHUEM MOHSITHS
«MaccoBas JI0Jisi BEUIECTBA B PACTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B MPU XUMHUYECKUX
peakImsaX, Macchl BellecTBa Wi 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MacCe
Wi 00bEMY OTHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, TEIJIOBOrO 3 deKra peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MACChI BEIIECTB, MPEBPAILICHUS U COXPAHEHHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUHN COOIOAATH MpPaBUIIa MOIH30BAHUS XUMUUYECKON MOCYIO0N U
naboparopHbIM 000py/lIOBaHHEM, a Takke IMpaBuja oOOpalleHHs C BElIeCTBaMU B
COOTBETCTBHUH C MHCTPYKIUSMHU I10 BHITOJIHEHUIO Ja00OPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUM IJIAHUPOBATH M BBIMOJIHATH XUMUYECKHH HKCIEPUMEHT
(pasznokeHue TEPOKCHUIAa BOJOpPOJa B TMPUCYTCTBUU KaTalll3aropa, OIMPEACIICHUE CpPeJlbl
pacTBOPOB BEIIECTB C IMOMOIIbI0 YHHUBEPCAIBHOTO HWHAMKATOPA, BIHSHUE Pa3IUYHBIX
(akTOpoB Ha CKOPOCTh XMMHYECKOW pPEaKlMU, PEeaKlud HOHHOrO OOMEHa, KaueCTBEHHBIC
peakiuu Ha cynabdar-, kapOoOHAT- W XJIOPHUI-aHUOHBI, HAa KAaTHOH aMMOHHUS, pPEIICHHE
AKCIEPUMEHTANBHBIX 3afad Mo Temam «Metamey U «HemeTramib»y) B COOTBETCTBUU C
npaBuIaMU TEXHUKH O€30MacHOCTH IMpU OOpaIlllEHHH C BellecTBaMU M JabOpaToOpHBIM
000pyIOBaHUEM, MPEACTABIATh PE3YIbTaThl XUMUYECKOTO JKCIEpUMEHTa B (opMe 3almucu
YpaBHEHUN COOTBETCTBYIOIIUX peaKIuil U (GOpMYyIUpOBaTh BBIBOJBI HAa OCHOBE JTHX
pE3yNbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJIU3UPOBATh XUMHUYECKYIO0 MH(MOpMAIHIO,
MOJTy4aeMyl0 U3 pPa3HbIX MCTOYHHUKOB (CpeACTBAa MAacCOBOM KOMMYHHUKaluu, WHTepHET u
APYTHX);

c(hOpMHUPOBAHHOCTh YMEHHM COONIONATh MpaBWJIAa SKOJIOTMYECKH IEJIeco00pa3HOro
MOBE/ICHUS] B OBITY U TPYAOBOM AESATENIBHOCTH B IIENSAX COXPAHEHHS] CBOETO 3/0POBbSI U
OKPY’KaroIIel MPUPOJHOMN CpeAbl, 0CO3HABATh OMMACHOCTh BO3JICUCTBUS HA )KUBBIE OPTaHU3MBbI
ONpENENEHHBIX BEIIECTB, MOHMMAass cMbica mnokazarens [IJIK, moscHATh Ha mnpumepax
CHOCOOBI YMEHBIUIECHUSI U TMPEJOTBPAILEHUS WX BPEIHOTO BO3JIEUCTBHS HAa OPraHu3M
YEJI0BEKA;

JUtsi 00y4aroIuXcsl ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMH 3/IOPOBbSI: YMEHHUE MPUMEHSIThH
3HaHMS 00 OCHOBHBIX JIOCTYITHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUM;

JUISL CJETBIX W CHA0OBHASIIMX OOy4YarOIIMXCS: YMEHHE HCIONb30BaTh pPelibepHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiiis amns 3anucu XuMudeckux GopmyiL.



TEMATHUYECKOE IIVTAHUPOBAHUE

10 KUIIACC
KosmmuecTBo 4acos
Ne JIeKTpOHHBIe (HU(POBBIE)
HaunmeHnoBaHue pa3iesioB H TeM NPOrpaMMbl Konrpoabusl | Ilpakruuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoTbl KHe padoTbl
Pa3gen 1. TeopeTnyeckne 0CHOBBI OPraHUYeCKOi XUMHH
[Ipenmer opranmyeckoin Xxumuu. Teopus cTpoeHUs
1.1 pedl P . P P 3 bubmmorexa L1OK https://myschool.edu.ru/
opraHnyeckux coequHenunii A. M. bytneposa
Wroro no pazaeny 3
Paznea 2. YuieBonopoabl
2.1 [IpenenbHbIE YIIIEBOAOPOIBI — AJIKAHBI 2 bubnmuoreka LIOK https://myschool.edu.ru/
HenpenenbHble yIeBOJOPOIbI: aJTKEHBI, AIKaIUEHBI,
2.2 e y HOPOA A 6 1 Bbu6mmoreka I{OK https:/myschool.edu.ru/
AJKUHBI
23 ApomarnyecKkue yrieBOAOPObI 2 bubnuoreka IIOK https://myschool.edu.ru/
[IpuponHbie HCTOUHUK €BOJIOPOAO
24 PHPOAHDIC HETOTHHI YHICBOAOPOLOB 1 HX 3 1 bubmuotexa LIOK https://myschool.edu.ru/
nepepaboTka
Uroro no pazaeny 13
Paznea 3. Kucaopoaconep:kamnue opranndeckue coeuHeHUust
3.1 Cruptel. DeHon 3 bubmoteka IIOK https://myschool.edu.ru/
3.2 Anbaeruasl. Kap6oHoBbie kuciaoTbl. CroxHbIe 3(UpPbI 7 1 bubmuotexa LIOK https://myschool.edu.ru/
33 VraeBoasl 1 Bbu6mmoreka I{OK https:/myschool.edu.ru/
Uroro no pazneny 13
Pasznen 4. A3orconep:kamue opraHnvdecKue coeJuHeHust
4.1 AMuHBI. AMUHOKHUCTOTHI. benku 3 bubmmoreka LIOK https://myschool.edu.ru/
Uroro no pazaeny 3
Pasznes S. BeicokoMoJiekyasipHbIe COeAUHEHUSA
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 bubmoteka I{OK https://myschool.edu.ru/
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Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME

34




11 KJIACC

KoanuecTBo 4acoB

Ne DJIeKTpOHHBIE (U poBHIe)
HaumeHoBaHue pa3/iesioB ¥ TeM POrpaMMBbl Konrpoubusl | Ilpakrnuec
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
e pa0doThbI KHe padoThl
Pasznea 1. TeopeTnueckue 0CHOBbI XUMUM
Crpoenue aromoB. [lepronnuecknii 3akoH U
1.1 IIepuonnueckas cuctema XMMUYECKUX 31eMeHTOB /1. 1. 3 bubmuorexa L{OK https://myschool.edu.ru/
Menpneneesa
1.2 Crpoenue BemecTBa. MHOrooOpasue BellecTB bubmorexa LHOK https://myschool.edu.ru/
1.3 XUMUYECKUE PEAKIIUU 1 1 bubmorexa LIOK https://myschool.edu.ru/
Uroro no pazaeny 13 bubmuotexa L{OK https://myschool.edu.ru/
Pa3gen 2. Heoprannvyeckass XuMus
2.1 Mertauib 1 bu6muoreka [{OK https://myschool.edu.ru/
2.2 Hemetannst 1 1 bubmmoreka [1OK https://myschool.edu.ru/
23 CBsI3p HEOPTaHUYECKUX U OPraHUYECKUX BELIECTB bubmuoreka LHOK https://myschool.edu.ru/
Uroro no pazneny 17 bubmuotexa I{OK https://myschool.edu.ru/
Pa3nen 3. XumMus ¥ JKU3Hb
3.1 XuMHUS U )KU3Hb 4 bubmmoreka [1OK https://myschool.edu.ru/
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
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IHHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
N Koummuects 3 @
° JIEKTPOHHBIE LI (ppoBbIE
Tema ypoka 0 4aCcoB P p
n/n Hara o0pa3oBaTeJIbHBIEC PeCypChl
Bcero
1 [Ipenmet oprannyeckoil XUMHUH, €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYCHUE 1 bubmoteka [IOK https://myschool.edu.ru/
Teopus cTpoeHnst opraHnueckux coenuaeHnid A. M. bytnepona, eé
2 P P p YTIEp 1 bubnmoreka [IOK https://myschool.edu.ru/
OCHOBHBIE MTOJIOKEHUS
[Ipencrasnenue o knaccu(pukanuy opraHuueckux BemiecTs. Homenknarypa
3 P ¢ P P 1 bubnuoreka ITOK https://myschool.edu.ru/
(cucTemarnueckasi) U TpUBHAJIbHbIE HA3BaHUs OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKUM Pl 1 bubmoteka [IOK https://myschool.edu.ru/
5 MeraH 1 3TaH — IPOCTEUILNE NIPEACTABUTEIN AIIKAHOB 1 bubmorexa L{OK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1 bu6moreka I{OK https:/myschool.edu.ru/
7 OTUIEH U NIPONWIEH — NPOCTEHIINE MTPEICTABUTENN AJTKEHOB 1 bubnuorexa LHOK https://myschool.edu.ru/
8 [IpakTuueckas pabota Ne 1. «IloixyuyeHue sTuneHa U U3yuyeHUE €ro CBOMCTBY 1 Bbubnuoreka LIOK https://myschool.edu.ru/
Anxanuensl. byraguen-1,3 u merminOyranuen-1,3. ITonydenue
9 d Y Y 1 bubnmoreka [IOK https://myschool.edu.ru/
CHUHTETUYECKOTO Kay4yyKa U PE3UHBI
AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUSI, TOMOJIOTMYECKUH ps.
10 L. P pAA 1 bubmoreka [1OK https://myschool.edu.ru/
AneTniieH — NpoCTENIINN TPEeICTaBUTEND aJKUHOB
11 Beruncnenus no ypaBHEHHIO XUMHUYECKON PEAKIINH 1 bubnuoreka LIOK https://myschool.edu.ru/
12 Apensl: 6eH30I1 ¥ TOIyoJ. TOKCHYHOCTh apeHOB 1 bubmmorexa L{OK https://myschool.edu.ru/
I'eneTnueckas cBs3b yIeBOAOPOAOB, IPUHAUICKAIINX K PA3TUYHBIM
13 s HOpOI puHaz - p 1 bubmuoreka [1OK https://myschool.edu.ru/
KJ1accam
IIpupoHbIe HCTOYHUKY YITIEBOAOPOOB: IPUPOIHBIN ra3 U MOITyTHHIE
14 PYp Y p . PHp Y 1 bubnmoreka [IOK https://myschool.edu.ru/
He(TsHbIE ra3bl, HEQTh U MPOAYKTHI €€ mepepaboTKu
[IpuponHble HCTOYHUKY YITIEBOLOPOIOB: IPUPOIHBIN ra3 U MOITyTHHIE
15 PHp Y P PHP Y 1 bu6muoreka I{OK https:/myschool.edu.ru/

He(TsHbIE ra3bl, HEPTh U MPOAYKTHI €€ nepepaboTKu
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16 KoHnTposnbHas pabota 1o paszeny «YrieBoaopoabh» 1 bubnmuoreka LIOK https:/myschool.edu.ru/

17 [IpenenbHbIle OHOATOMHBIE CIIUPTHI: METAHOJ U 3TaHOJI. BonopoaHas cBsA3b 1 bubnuoreka LIOK https://myschool.edu.ru/

18 MHOroaToMHbIE CIIUPTHL: STUICHIJIUKOIb U ITTULEPUH 1 bubmorexa L{OK https://myschool.edu.ru/
@deHoi: CTpoeHUE MOJIEKYIbl, (pU3nUecKue U XMMHUYEeCKHe CBOMCTRa,

19 P yoel, ¢ 1 bubmmoreka I{OK https:/myschool.edu.ru/
MIpUMEHEHHE

20 Anbaeruapl: GopMaIbAeTu U aleTaabIerua. AIIeTOH 1 bubmmorexa LIOK https://myschool.edu.ru/
OnHOOCHOBHBIE IIPEiEbHBIE KAPOOHOBBIE KMCIOThI: MypaBbHHAs U

21 g pel P P 1 bubmuoreka L1OK https://myschool.edu.ru/
yKCyCHas

22 [Ipaktuueckas padora Ne 2. «CBOHCTBA pacTBOpa YKCYCHON KHUCIIOTBD» 1 bubmmorexa LIOK https://myschool.edu.ru/
CreapuHOBas U OJIEMHOBAs KUCJIOTHI, KaK IIPEICTABUTENH BBICIINX

23 P pedt | bubmuoreka L1OK https://myschool.edu.ru/
KapOOHOBBIX KHCIIOT

24 Mpbuta KaK COJI BBICIITMX KapOOHOBBIX KHUCIIOT, UX MOFOIIEE ICHCTBUE 1 bu6mmoreka I{OK https:/myschool.edu.ru/
CrnoxxHble 3Hpbl KaK TPOU3BOJHbIE KAPOOHOBBIX KUCIOT. ['Maponus

25 $up P A P a3 1 bubnmoreka [IOK https://myschool.edu.ru/
CJIOKHBIX 3(HPOB

26 JKupsr: rugponus, mpuMeHeHne, OMoI0rnYecKasi pojib )KUPOB 1 bubmoteka [IOK https://myschool.edu.ru/
VreBonpl: cocTaB, Kiaccudukanms. Bakueiimme mpeacTaBUTEIN: TITI0KO03a,

27 g Prxan bea 1 bubnmoreka [IOK https://myschool.edu.ru/
bpykro3a, caxaposa

28 Kpaxman u nemnronos3a Kak IpupoIHbIe OJTUMEPDI 1 bubmorexa L{OK https://myschool.edu.ru/
KonrtponrHas pabora no pasaeny «Kucinopoacoaepxaiiye opraHuuecKkue

29 P P paseiy POACOACIRALLIE OP 1 bubnmoreka IIOK https://myschool.edu.ru/
COCTUHEHUS

30 AMUHBI: METUIAMHWH U aHUJIUH 1 bubmuoreka L1OK https:/myschool.edu.ru/
AMMHOKHUCIIOTHI KaK aM()OTEepHbIE OPraHUYECKUE COSTMHEHHUS, UX

31 Qorep p A 1 bubmoreka [1OK https://myschool.edu.ru/
Ouonornueckoe 3HaueHue. [lentuast

32 benku kak npupoaHble BBICOKOMOJIEKYIISIPHBIE COSAMHEHUS 1 bubmmorexa L{OK https://myschool.edu.ru/

33 OCHOBHBIE TOHATHS XUMHHU BBICOKOMOJICKYJISIPHBIX COCIMHEHUIN 1 bubmoteka [1OK https://myschool.edu.ru/
OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETUHEHHIA.

34 g YIp A 1 bubnuoreka IIOK https://myschool.edu.ru/
[InmacTmaccel, kKay4yKH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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11 KUIACC

KoinuecTB Jara
Ne DJIeKTpPOHHBIe N (ppoBbIE
Tema ypoka 0 4acoB U3y4eH
n/n o0pa3oBaTeJibHbIE pecypchl
Bcero us

1 XUMHUUECKUN 3JIEeMEHT. ATOM. DJIEKTPOHHAs! KOHPUTypalys aTOMOB 1 bubmorexa L{OK https://myschool.edu.ru/
ITepunonnueckuii 3axoH u [lepuoguueckas cucreMa XUMUYECKUX 2JIEMEHTOB

2 . . 1 bu6muoreka LIOK https://myschool.edu.ru/
. . Menneneesa, ux cBsi3b ¢ COBPEMEHHOM TEOPUEN CTPOCHHS aTOMOB
3aKOHOMEPHOCTH N3MEHEHUS CBOMCTB XUMHUUECKHUX AIEMEHTOB U UX

3 COEIMHEHMI 10 Tpynnam u neprogam. 3HaueHHe MepUoINIeCcKOro 3aKoHa 1 1 bubnuotexa LHOK https://myschool.edu.ru/
cucTeMbl XUMHUYecKuX 1emeHToB (.M. MenzeneeBa B pa3BUTUN HAyKU
CrpoeHue BemecTBa. XUMUYECKasi CBA3b, €€ BUIBI; MEXaHU3MBI

4 P . ’ ’ 1 Butmmoreka I{OK https://myschool.edu.ru/
o0pa3oBaHMs KOBaJEHTHOMU CBsi3u. BopoponHas cBs3b
BanentHocTh. DnexTpoorpunareiabHocTh. CreneHs okuciaeHus. Bemecrsa

5 pootp 1 bubnmoreka IIOK https://myschool.edu.ru/
MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS
[TonsTre 0 nucnepcHbIX cuctemMax. MICTUHHBIE U KOJIJIOWHBIE PACTBOPBI.

6 P p P 1 bubmmoteka ITOK https://myschool.edu.ru/
MaccoBas 107151 BEIlIECTBa B pacTBOPE
Knaccudukanus 1 HOMEHKIIaTypa HEOPraHNYECKUX COSTUHEHUI.

7 ¢ P P 1 bubnmoreka ITOK https://myschool.edu.ru/
I'eneTnueckas CBA3b HEOPraHMYECKUX BEUIECTB, PA3JIUYHBIX KJIACCOB
Knaccudukanust XuMHYecKux peakiuii B HEOPraHMYECKOH U OpraHn4eCcKoM

8 XUMHH. 3aKOH COXPAHEHHsI MACChl BEILIECTB; 3aKOH COXPaHEHUS U 1 bubmmorexa L{OK https://myschool.edu.ru/
IIPEBPALLEHUS SHEPTUN IPU XUMHUECKUX PEaKIUAX

9 Ckopoctb peakuuu. O6paTuMble peakiuu. XMMUYECKOe paBHOBECHE 1 bubnuotexa LHOK https://myschool.edu.ru/
[IpaxTrueckast padora Ne 1. «BaustHue pa3ianuHbIX (JakTOpOB Ha CKOPOCTh

10 P . p P ¢ P P 1 bubnmoreka ITOK https://myschool.edu.ru/
XUMHYECKON pEaKIum»
OnexTponuTudeckas aucconuanus. [lonstre o BoOOpoaHOM mokKas3arese

11 (pH) pactBopa. Peakunu nonHoro oomMeHa. [ maponu3 opraHuueckux u 1 bubmmorexa L{OK https://myschool.edu.ru/
HEOpPraHUUYECKHX BEIIECTB
OKuCIUTENbHO-BOCCTAaHOBUTENNbHBIE peakiuu. [lonsaTre 00 3nekTpoun3e

12 . P P | bubnunoreka IIOK https://myschool.edu.ru/
pacIuIaBoOB ¥ pacTBOPOB COJIEH

13 KontponpHas pabora no pazaeny «Teoperndeckne OCHOBBI XUMUN 1 bubmmorexa L{OK https://myschool.edu.ru/

14 Merautel, ux nonoxeHue B [lepruoanyeckoi CUCTEME XUMHYECKUX 1 bubnunoreka IIOK https://myschool.edu.ru/
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anemeHToB [[. 1. MenneneeBa u ocoOEHHOCTH CTpOeHUS aTOMOB. O01IIHE
¢dbuznyeckue CBOICTBa METAJIIOB

15 CraBbl METaIOB. DJIEKTPOXUMHUYECKHUH psiJl HAIPSHKEHUN METaIIOB 1 bubmmorexa L{OK https://myschool.edu.ru/
XUMHUYECKHE CBOICTBA BaXKHEHUIIINX METAIOB (HAaTpUH, KalIuil, KaJblIuu

16 . . . (narpui, ’ ’ 1 bubmoteka L{OK https://myschool.edu.ru/
MarHui, aJlOMUHUN) U KX COCAMHEHUI

17 XUMHYECKHUE CBOMCTBA XpOMa, MEN U UX COCTMHEHUI 1 bu6mmoteka I{OK https://myschool.edu.ru/

18 XUMUYECKHUE CBOMCTBA ITMHKA, YKeJie3a U UX COSTUHEHUMN 1 bub6moreka [1OK https://myschool.edu.ru/
IIpaxtruueckast padora Ne 2. "Pemrenne sKCIiepuMeEHTAIbBHBIX 344 [10 TEME

19 P " P P 1 butmuotreka LHOK https://myschool.edu.ru/
«MeTtamibby
Hewmeranmnel, nx nonoxenue B [lepuoandeckoit cucreMe XUMUYECKUX

20 ’ P 1 bubnmoreka ITOK https://myschool.edu.ru/
snemenToB /. . MenneneeBa 1 0COOEHHOCTH CTPOEHHS aTOMOB
du3nvecKue CBOWCTBa HEMETAIIIOB. AJUIOTPOMHS HEMETAUIOB (Ha MpuUMepe

21 P pHMEp 1 bubnunoreka ITOK https://myschool.edu.ru/
KHCIopofa, cepsl, hochopa u yrepoa)

22 XHUMUYECKUE CBOMCTBA TraJIOT€HOB, CEPhl U UX COEAUHEHMI 1 bu6muoreka LIOK https://myschool.edu.ru/

23 XuMHUecKrue CBOMCTBA a30Ta, pocodpa U UX COSNUHEHUN 1 bubmoreka L{OK https://myschool.edu.ru/

24 XUMHYECKHE CBOMCTBA yIVIEPO/Ia, KPEMHHUS U UX COCTUHEHUHN 1 bubmuotexa [{OK https://myschool.edu.ru/

25 IIpuMeHeHre Ba)XHEUIINX HEMETAJUIOB U UX COCIUHEHUN 1 bubnuotexa LHOK https://myschool.edu.ru/
O60061enHre u cucreMaTu3anus 3HaHui no Teme «HemeTanmby.

26 Brrunciienus o ypaBHEHHSIM XUMHUYECKUX PEAKIIUA U TEPMOXUMUYECKUE 1 bubmuotexa I{OK https://myschool.edu.ru/
pacy€Thl
[TpakTruaeckas pabota Ne 3. «PereHue 3KCIIepuMEHTAIBHBIX 3314 TI0 TEME

27 " P " P P 1 bub6moreka [1OK https://myschool.edu.ru/

Hemeramnsr"»

28 KontponsHas pabota mo remam «MeTamie» u «Hemerambiy 1 bu6mmoteka [{OK https://myschool.edu.ru/
Heoprannueckue u opranndeckue KUcioTel. Heoprannueckue u

29 p P P 1 bubnmoreka ITOK https://myschool.edu.ru/
OpraHUYeCKHE OCHOBAHUS
AmdoTepHble HEOPraHUYECKUE U OPTaHUYECKUE COCTUHEHUS.

30 Qorep P p 1 bubmoreka [1OK https://myschool.edu.ru/
I'eneTnueckas cBsI3b HEOPraHUYECKUX U OPTraHUYECKUX BEILIECTB
Poinb xumMuu B 00€CriedeHHH SKOJIOTHYECKON, YHEPTETUISCKON M IMHUIIEBON

31 > SHEP 1 bub6moreka ITOK https://myschool.edu.ru/
0€30MacHOCTH, Pa3BUTUU MEAUITUHBI
[IpencraBienust 06 0OIUX HAYYHBIX MPUHITUIIAX TPOMBIIUICHHOTO

32 P Y P P 1 bubnmoreka ITOK https://myschool.edu.ru/

MOJIy4YCHHA Ba)KHEHIITNX BCIICCTB
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33 UenoBek B MUpE BEILIECTB U MATEPUATIOB 1 bubmuoteka [{OK https://myschool.edu.ru/
34 XWMHS ¥ 300pOBbE YEJIOBEKA 1 bubmorexa L{OK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

34
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YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOI'O MTPOLECCA
OBSIBATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVISI YYEHUKA

* Xumus, 10 xknace/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUYeHHON 0TBETCTBEHHOCThIO «[[PODAY;
AxkimonepHoe obuiectBo «M3narensctBo «IIpocBenienuey

* Xumus, 11 knacc/ I'abpuensu O.C., O0111eCTBO C OTpaHUUYEHHONW OTBETCTBEHHOCTHIO
«JIPODAY»; AkimmonepHoe oduiectBo «M3narensctBo «IIpocBemeHue

Beenure BapuanT

METOAUYECKUE MATEPUAJIBI IJISA YUUTEJISA

Bremute 1. O.C.I'abpuensn, [.I.JIpicoBa « Xumus Metoauyeckoe nocodue — 6a3oBbIi yPOBEHbBY -
M.: lpoda 2022 rog.

2. O.C.I'abpuensn, U.I.OctpoymoB, «O0611as XuMuUs B TECTax, 3aja4ax, ynpaxHeHusx. 11
kiace» — M.: lpoda, 2023 rog.

3. O.C.I'abpuensH, [1.H.bepeskun, A.A.YimakoBa «Xumus 11 kinacc: KoHTposiabHbIE U
pOBEPOUYHBIE pabOThI K yueOHUKY». — M.: [Ipoda, 2021 1.

4. O.C.I'abpuensn, I.I'JIpicoBa, A.I.BBenenckas «Xumus 11 knacc: HactonbHast kHUTa 1151
yuntessi». Yacts 1 — M.: Jlpoda, 2019 rox.

5. O.C.I'abpuensH, ['I.JIsicoBa, A.I'.BBeaenckas «Xumust 11 knacc: HactonpHas kaura ajist
yuntessi». Yacts 2 — M.: Jlpoda, 2022 rox.

6. O.C.I'abpuensH, [1.B.Pemetos, U.I.OctpoymoBa «3agauu Mo XMMUU U CIIOCOOBI UX PELICHUS
- M.: «/Ilpodar, 2021rox.

7. B.I. lenucoBa «Xumus 11 knacc noypounslie mianbl o yueonuky O.C.I'abpuensiHa,
I".T"JIsicoBoit» - Bonrorpaa» Yuutens 2018roxa.

8. M.A.Psa60oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 xmaccy, - M.: Dx3amen, 2019r.

9.9. O.C.T'abpuenss, U.I.ocTpoymMm0OB «XUMHUECKHM SKCTIEPUMEHT B 1mikoie 11 kmacey; - M.:

Hpoda. — 2019 rog.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
Beenute Baenurenmannsiehttp://www.chemnet.ru I'azeta « XumMusi» u caiiT s yaurens «5 uay
HA YPOK XHUMUN»

http://him.1september.ru Enunas xomnekmust LIOP: [IpenMerHas komekmus « XuMHUs
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbBIE SKCTIEPUMEHTHI:

XUMMU:L. KOJIJIGKHI/IH Poccuiickoro O6I[I€O6p&30BaTCJILHOFO mopralia



http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnuxbepoBoit

http://www alhimik.ru Becepoccuiickast omuMnuana mKkoJIbHUKOB M0 XUMUU
http://chem.rusolymp.ru Opranuueckasi XuMus: JEKTPOHHBIA YUEOHUK JJIsl CPEHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIEKTPOHHBIA YUEOHUK

http://www hemi.nsu.ru OTKpBITBII KOMIEIK: XUMUS

http://www.chemistry.ru JluctaHiirionHasi ouMnuaja o XUMUHU: TEIEKOMMYHUKAIIMOHHBIH

00pa3oBaTeNbHbIN TPOEKT






