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MHNOACHUTEJIBHASA 3AIITUCKA

[Iporpamma 1Mo XMMHUHM Ha YPOBHE CPEHEr0 0011ero 00pa3oBaHus pazpaboTaHa Ha OCHOBE
OdenepanpbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 o6pa3zoBannn B Poccuiickoii
Odenepanun», TpeOOBaHM K pe3yldbraraM OCBOEHHUS (eaepaabHO  00pa3oBaTeIbHOM
nporpammel cpemnero obmero oopazoanusi (OOII COO), npeacrasneHasix B DeaeparbHOM
rocyzapctBeHHOM oOpasoBarenbHoM cranaapre COO, ¢ yuétom Kouuenmuu mnpenojaBaHust
yueOHoro npeamera «XvMHsS» B 00pa3oBareiabHBIX opraHuzauusx Poccuiickoit ®epepanuu,
peanu3yoNMX OCHOBHBIE 00pa30oBaTeIbHbIE MPOrPAMMBbI, U OCHOBHBIX MOJIOKeHUN «CTpareruu

pa3BuTusa BocnuTanusi B Poccuiickoit ®deaeparuu Ha nepuoj a0 2025 roma» (Pacnopsikenue

[IpaButennctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY mOAXOAOB K pa3pabOTKE NpOrpaMMmbl MO XUMHUHU, K OIPEICICHHUIO OOIIen
CTpaTerun oOy4eHUs, BOCIIUTAHUSA U PA3BUTHS OOYYarOIIMXCS CPEeICTBAMU y4eOHOTo mpeameTa
«Xumus» g 10-11 knaccoB Ha 0a30BOM ypPOBHE COCTABWJIM KOHIENTYaJbHbIE MOJOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LeJiei, COAep>KaHUs, pe3yJabTaTOB OOydYeHUS H
TpeOOBaHMI K YPOBHIO MOATOTOBKHU BBITYCKHUKOB.

XuMuyeckoe 0o0pa3oBaHHE, TOIYy4yaeMO€ BBIYCKHUKaMU  0011eo0pa3oBaTeIbHON
OpraHu3alliM, SBISETCA HEOTHEMIIEMOM YacTbl0 UX 00pa3oBaHHOCTH. OHO  CILyKHUT
3aBEPIIAIOIIMM 3TAllOM pEeaju3allMi Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
IEHHOCTEH, MPHUCYIIMX LEJOCTHOM CHUCTEeME XHMHYECKOTOo O0pa3oBaHUs. OTH ILIEHHOCTH
KacaloTCs MO3HAHUSI 3aKOHOB MPUPOABI, (OPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KyIbTYpbI
YeloBeKa, a TakKKe OKOJOTMYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3I0pPOBBIO U
NpUpPOAHOH cpene. Peannsyercs xumudeckoe oOpa3oBaHue 00y4aroIUXCs HA YPOBHE CPEIHETO
o0rmiero oOpa3oBaHusl CPeICTBAMU y4eOHOTO MpenMeTa «XUMHs», COAep:KaHue U MOCTPOCHHUE
KOTOPOTO OTpeAeNieHbl B MpPOTrpaMMe IO XUMHUU C Y4ETOM CHeUU(PUKHA HAyKH XUMHH, €&
3HAYEHUS B MO3HAHUM MPUPOJBI U B MATEPUAIBHOM KU3HU OOIIECTBA, a TAKKE C YUETOM OOIINX
LeJIeil ¥ NPUHILIMIIOB, XapaKTEPU3YIOIIHUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHEro OOILIEro
oOpazoBanus B Poccuiickoit denepanun.

XHUMHSI KaK 3J€MEHT CUCTEMBI €CTECTBEHHBIX HAYK UIPAaeT 0COOYI0 POJb B COBPEMEHHOMN
MUBWIM3AIMH, B CO3JJaHMHM HOBOM 0a3bl MaTepualbHON KyIbTypbl. OHAa BHOCHUT CBOW BKJAJ B
dbopMupoBaHUE PAIIMOHATBHOTO HAYYHOTO MBIIIJICHHS, B CO3aHHUE IIETOCTHOTO MPEICTABICHUS
00 OKpy»XarolieM MUpe Kak O €IMHCTBE MPUPOABI U YeJIOBeKa, KOTopoe (HOpMUPYETCS B XUMUU
Ha OCHOBE NTOHMMAaHMs BEIIECTBEHHOIO COCTaBa OKPYKAKOUIEr0 MUPa, OCO3HAHMS B3aUMOCBSA3U
MEXAYy CTPOCHHEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMH OOJIACTAMU TPUMEHEHUS.

TecHO B3auMOIEWCTBYS C JPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHUS cCTaja
HEOTHhEMJIEMOM YacTbl0O MHUPOBOM KYJIBTYpbl, HEOOXOIMMBIM YCIOBHEM YCIIEUIHOIO Tpyda M
KU3HHU KaXJ0ro wieHa obmectBa. CoBpeMeHHas XMMHUs Kak HAayKa CO3MJarelsibHas, KaKk HayKa
BBICOKMX TEXHOJIOTMH HallpaBjieHa Ha pelieHHe I00albHBIX MPOOJIEM YCTOWMYMBOIO Pa3BUTHS
YeJIOBEUECTBA — CBHIPHEBOM, HHEPreTHUECKOM, MHUIIEBOM, HKOJOTMYECKON O€30MacHOCTH U
OXPaHBI 37JOPOBBA.

B cootBerctBHM C OOmIMMH HENSIMH U MPHHIMUIIAMUA CPEAHETO O0Iero oOpa3oBaHUS
cogepxanue npeamera «Xumus» (10—11 kmaccebl, 60a30BbIil YPOBEHb M3YUYECHHSI) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYyYaromIMXcCsl, HEOOXOAUMYIO MM JJist
BBIPA0OTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEHUIHOINO BKJIIOYEHHS B JKU3Hb COLIMYMA,
MPOAODKEHHUST 00pa3oBaHUsl B PA3NIMYHBIX OOJACTSAX, HE CBA3AHHBIX HENOCPEICTBEHHO C
XUMUEN.

CocraBmAOIMMHE  TIpeaMeTa «XUMUS» SBISIOTCS 0a3oBble Kypchl — «OpraHudeckas
xuMus» 1 «OO01as 1 HeOpraHNYecKast XUMHUsD), OCHOBHBIM KOMIIOHEHTOM COZIEpKaHUSI KOTOPBIX
ABJIIFOTCSI OCHOBBI 0a30BOM HAyKW: CUCTEMA 3HAHUI MO0 HEOPraHWYECKON XUMHH (C BKIIFOUEHUEM
3HaHUW U3 00IIEeH XUMUK) U OpraHndeckord Xxumun. GOopMUPOBAHUE TAHHOM CHCTEMbI 3HAHHM
Opu U3YYEHUH MpeAMeTa OOECHeurnBaeT BO3MOXKHOCTH PAaCCMOTPEHHUSI BCETO MHOT0O0Opas3us
BEILECTB HA OCHOBE OOLIMX MOHATHIA, 3aKOHOB U TEOPUN XHUMHUH.

Crpykrypa coaep:xkanusi KypcoB — «Opranndeckasi xumusi» U «O011as 1 HeopraHuyeckas
XUMHsD cHOPMUPOBAHA B MPOTrpamMMe M0 XMMHUHU Ha OCHOBE CHCTEMHOTO MOAXO0Ja K U3YYCHHIO



y4eOHOro Marepuaja M OOyCJIOBJICHA HMCTOPUYSCKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
OTIPEICIEHHBIX TEOPETHUYECKUX YPOBHSAX. Tak, B Kypce OpPraHMYecKOW XHWMHH BeIleCcTBa
paccMaTpUBAIOTCS Ha YPOBHE KJIACCUYECKON TEOPHH CTPOCHHUS OPTaHUYECKUX COCIMHECHHM, a
TaKKe HAa YPOBHE CTEPEOXUMHUYECKUX U DIIEKTPOHHBIX MPEICTABICHUNA O CTPOCHUH BEIECTB.
Ceenenus 00 W3ydaeMbIX B Kypce BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOAOPOIOB IO
CIIOKHBIX OMOJIOTMUECKH aKTHBHBIX COequHEHUH. B Kypce opraHnyeckoil XMMUU MOIY4aroT
pa3BuTHe CHOPMHUPOBAHHBIE HA ypPOBHE OCHOBHOro 00ImIero oOpa3oBaHHUs IEpPBOHAYAIbHBIC
MIPE/ICTABIICHUS O XUMUYECKOM CBA3M, KIACCU(DUKAITMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BELIECTB OT UX CTPOEHUSI, O XUMUYECKOUN pEAKIIUU.

[Ton HOBBIM yIJIOM 3peHHs] B mpeameTe «XuMus» 0a30BOTO YpOBHS paccMaTpHUBAETCs
M3YYCHHBII HAa YpPOBHE OCHOBHOTO 0OIIEro oO0pa3oBaHUs TEOPETHUYECKUN Marepuan u
(hakToJIOrMYeCcKre CBEACHHUS O BEHIECTBAX M XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas u HeopraHuYecKass XUMUs» O0yUYaIOIUMCS MPEJOCTABISIETCS BO3MOKXHOCTh OCO3HATh
3HAYEHUE TMEPUOJUYECKOTO 3aKOHA C OOIIETeOPETHYECKUX U METOMOJIOTHUECKUX TO3HIIHM,
IyOXke TOHATh UCTOPUYECKOE W3MEHEHHE (YHKIMHA JTOTO 3aKoHAa — OT 00o0Omiaromieit 1o
OOBSCHSIONICH U POTHO3UPYIOIICH.

Envnas cucrtema 3HaHMM O BaXXHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAaX U
MPUMEHEHUH, a TAKKE O XUMUYECKHUX PEAKIUAX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHMUS
nonoynHsieTcss B Kypcax 10 wm 11 KkmaccoB diaeMEHTaMHu  COJIEp)KaHUs, HWMEIOIUMU
KyJbTYpPOJIOTUYECKUN W TPUKIAJHON XapakTep. OTH 3HAHHS CIHOCOOCTBYIOT MOHMMAHHIO
B3aMMOCBSI3M XHMHH C JPYTUMH HayKaMHd, pPAacKphIBalOT €€ pojib B IIO3HABATEIHHOU U
MPAKTUYECKON JEATETHLHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHUS K MPOIECCY
TBOpUYECTBA B 00JACTH TEOPUU W MPAKTUUYECKUX MPUIOKCHUN XHUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOIemMax, CBA3aHHBIX C XHUMHEH,
KPUTUYECKH OCMBICTUBATh WH(MOPMAIIMIO U TIPUMEHSTH €€ JUIsl TIOTIOTHEHUS! 3HAHUM, PEIICHUS
WHTEJUICKTYaIbHBIX M JKCIIEPUMEHTAILHBIX HCCIENOBATeIbCKUX 3a/1a4. B 1iemom comeprkanue
y4eOHOro npeaMera «XuMus» JaHHOTO YPOBHS M3YYEHHUS] OPUEHTHPOBAHO Ha (DOPMHUpPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHYECKON OCHOBBI JIJII MOHUMAaHUS (HUITOCOPCKUX UJEH, TaKMX KaK:
MaTepUuaibHOE €IMHCTBO HEOPTaHMYECKOTO M OPTaHUYECKOTO MHUpPa, OOYCIOBICHHOCTh CBOMCTB
BEIIECTB HMX COCTAaBOM M CTPOEHUEM, I[I03HABAEMOCTh MPHUPOIHBIX SBICHUN MyTEM
DKCIIEPUMEHTA M PEIHICHUS MPOTHBOPEYUM MEXTy HOBBIMU (paKTaMH W TEOPETUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHHME POJU XMMHUHM B PEIICHUM HKOJOTUYECKHX MPOOJIeM, a TaKxKe
nmpoOsieM COEpEeKEeHUsT HHEPreTUYECKUX PECYPCOB, CHIPbs, CO37aHUSI HOBBIX TEXHOJOTUHA U
MaTepuaoB.

B mnnane pemieHust 3amad  BOCMUTAHUS, PA3BUTHUS U COIHAIM3AIUU  OOYYaIOIIUXCS
MPUHATHIE TPOTPAMMON MO XUMHUU TOJAXONbI K OMPENCTICHUI0 COMSPKAHHS U TOCTPOCHHUS
mpeaMeTa MmpenycMaTpuBaroT (OPMUPOBAHUE YHUBEPCATBHBIX YUEOHBIX NEHCTBUM, UMEIOIINUX
0a30BO€ 3HAUCHHUE ISl PA3IMYHBIX BUJOB JCSITEIBHOCTU: PEIICHUS MPOOJieM, TTONCKa, aHAIIu3a
U 00paboTku wuHPOpMAIUKU, HEOOXOMUMBIX JIsi TPUOOPETCHHs] ONbITa MPAKTUYECKOU U
MCCIIeI0OBATENIbCKON JAESTENHHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B MIO3HAHUH XUMUHU.

B npakTuke npenojaBaHus XMMUU KaK HA YPOBHE OCHOBHOTO OOIIero 00pa3oBaHus, TaK U
Ha YpPOBHE cpeAaHero ooOmero oOpa3oBaHusA, TpU  OMPEICICHUH  COIEpKATeIbHON
XapaKTepUCTUKH IIeJIe M3ydeHUs] TpeIMeTa HampaBlICHUEM IEePBOCTEIIEHHON 3HAYUMOCTHU
TPAAUIIMOHHO Tpu3Haércsa (popMuUpoBaHHE OCHOB XHMHYECKOW HAyKHM Kak 001acTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM EATETbHOCTH YeNIOBEKa W KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBON KyJabTypbl. C METOIWYECKOW TOYKM 3pEHUS TaKoW MOAXOH K
OTIPEICIICHUIO TIeJIeH U3YUYEHUS TIPEIMETA SIBIISETCS BIIOJIHE OMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJIaBHBIMH LEISIMU H3ydeHHUs TpeaMera «XuMus» Ha
6azoBoM ypoBHe (10 —11 ki1.) sBISIOTCS:

e (QopMupoBaHHE CHCTEMbl XHMHYCCKHMX 3HAHUN KaK BaKHEWIIEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUPA, B OCHOBE KOTOPOU JIEKAT KIIIOYEBBIC MOHSTHS,
dbyHIaMeHTalIbHbIE 3aKOHBl M TEOPUM XHMHH, OCBOCHHUE SI3bIKa HAyKW, YCBOCHHUE H
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUIT MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBIICHUS,



e (opMmHupoBaHHE W PA3BUTHE TPEJCTABICHUN O HAYYHBIX METOAAX MMO3HAHHS BEIIECTB U
XUMHUYECKUX PEAKIUN, HEOOXOMUMBIX ISl TPUOOPETCHHsS] YMEHUNW OPUEHTUPOBATHCS B
MHUpE BEIIECTB U XUMUYECKUX SBJICHUN, UMEIOIINX MECTO B MPUPOJIE, B MIPAKTUIECKON U
MMOBCEIHEBHOM KU3HU;

® pa3BUTHE YMEHMA U CHOCOOOB JEATENbHOCTH, CBS3aHHBIX C HAONMIOJICHHEM U
OOBSICHEHHEM XUMHUYECKOTO OKCIIEPUMEHTa, COONMIOACHHUEM TIpaBuWiI 0€30MacHOro
oOpaleHus ¢ BEIIeCTBaMH.

Hapsiny ¢ atum, comepskarenbHasi XapaKTepUCTUKA IIeJIeld U 3a]lad U3y4YeHus MpeaMeTa B
IporpamMme Mo XMMHUHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMH MPUOPUTETAMHU
B CHCTEME CpeaHero ooOmiero ooOpaszoBanus. CeromHs B IpEINojaBaHUU XHMHUH B OOJIBIIICH
CTeNEHU OTHAETCS TMPEANOUYTEHUE TPAKTUYECKOW KOMIIOHEHTE COJEpKaHus OO0ydeHus,
OPHMEHTHUPOBAHHOW Ha TMOATOTOBKY BBIMTYCKHHUKA OO0IIe00pa30oBaTeIbHOW  OpraHu3aIlui,
BJIQJICIONIETO HE HA0OpOM 3HaHUH, a (PYHKIIMOHAIBLHON IPAMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSMU aKTUBHOTO TMOJYYCHHS 3HAHUW U MPUMEHEHHS UX B PEAIbHOW KU3HU IS PEIICHUS
MPAKTUYECKUX 3a]1ad.

B cBi3u ¢ oM npu u3ydeHHWH TnpeaMeTa «XUMUS» JOMUHHUPYIOIIEe 3HAUYCHUE
MpUOOPETAIOT TaKKE 1IN U 3aJ]aui, KaK:

aganTamnys  OOydYarOIIMXCS K  YCJIOBHSIM  JTUHAMUYHO  Pa3BUBAIONIETOCS  MHDA,
dbopMHUpOBaHUE WHTEIUICKTYadbHO pPA3BUTOM JUYHOCTH, TOTOBOM K C€aM0O0Opa30BaHMUIO,
COTPYAHHYECTBY, CaMOCTOSATEILHOMY TMPHUHSATHUIO TPAMOTHBIX pPEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM;

dbopMupoBaHue y OOYYaIONIMXCS KITIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIECTEHITHH),
MMEIOIINUX YHUBEPCATbHOE 3HAYCHHE JIJIS1 PA3JIMYHBIX BUJIOB JICATEILHOCTHU: PEIICHUS MTPOOieM,
MOKWCKa, aHaiuu3a W o0paboTku WHGOPMAIMKU, HEOOXOAUMBIX [JII TMPUOOPETEHUS OIBITa
JESTEHbHOCTH, KOTOpas 3aHUMAaeT BaKHOE MECTO B TMO3HAHUU XUMHUU, a TaKXKe JUIsl OIEHKU C
MO3UIIUNA DKOJIOTHYECKOW O€30MacCHOCTH XapakTepa BIMSHHUS BEIIECTB M XHUMHYECKUX
MIPOIIECCOB HA OPTaHU3M YEJIOBEKa U IPUPOIHYIO CPENY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUIEKTYIbHBIX U TBOPYECKHUX CIIOCOOHOCTEM
0OyYaromuXxcsi: CIOCOOHOCTH CaMOCTOSITEIbBHO MPUOOpETaTh HOBBIE 3HAHUA 1O XHUMHUHU B
COOTBETCTBHH C KU3HECHHBIMH MOTPEOHOCTSIMHU, UCIIOJIH30BATh COBPEMEHHBIE MH(GOPMAIIMOHHBIE
TEXHOJIOTUH JUISI TIOMCKA U aHalIn3a YYeOHOW U HAyYHO-TIOMYJISIPHON MH(OpMAITIN XUMHYECKOTO
COJICp>KaHUS;

dbopMHUpOBaHUE U PA3BUTHE Y OOYUAIOIINUXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBITIICHUS,
HaOIOATeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOAMMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U TIPOBEJICHUN XUMHYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydaromuxcs YOeKIEHHOCTH B TYMaHHUCTUYECKON HaIpaBiICHHOCTH
XUMHUH, €€ BaXHOM pOMM B  pEIIEHUHM DIOOAIBHBIX MPOOJIEM  PalMOHAIHLHOTO
MIPUPOIOTIONIL30BAHMS, TOMOJHEHHUSI YHEPTeTHUECKUX PECYpPCOB U COXPAHEHUS MPHUPOIHOTO
paBHOBECHs, OCO3HAHHUS HEOOXOJUMOCTH OEpPEeKHOTO OTHOIICHHS K TPUPOAE U CBOEMY
3I0POBBIO, & TAK)KE MPUOOPETEHUSI OIBITA UCTIONH30BAHUS TIOTYUCHHBIX 3HAHUU ISl PUHATHS
IPaMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHHUSIMHU.

B ydeOHoM mnane cpemgHero ooOmiero oOpa3oBaHus TpeaMeT «XuMus» 0a30BOTO YPOBHS
BXOJHT B COCTaB MpeaMETHOM oOnactu « EcTeCTBeHHO-HAyYHBIE TTPEAMETHD.

OO01iee 4KClIO YacoB, OTBEAEHHBIX /I U3yYCHHUsS] XUMUHU, HA 0a30BOM YPOBHE CPEIHETO
oOmrero obpaszoBanus, coctapisieT 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hemeno), B 11
kiacce — 34 daca (1 yac B Henento).



COAEP KXAHUE OBYYEHUA
10 KITACC. OPTAHUYECKASA XUMUA

TeopernyecKkue 0CHOBBI OPraHMYeCKOM XUMHH

[Ipenmer opraHnyeckor XMMHM: €€ BOZHUKHOBEHHE, PA3BUTHE U 3HAYCHHUE B IOJTYyYECHUHU
HOBBIX BEIIECTB M MarepuanoB. Teopus CTPOECHMS OpPraHUYecKux coeauHeHud A. M.
BytnepoBa, €€ ocHOBHble MONOkKEeHUS. CTpyKTypHbIE (DOPMYJBI OPraHMYECKUX BEILIECTB.
T'omonorus, n3omepus. XUMHUYECKast CBA3b B OPraHUYECKUX COCAUHEHUSX — OJMHApHBIE U
KpaTHBIE CBA3U.

[IpencraBnenne o  KiIaccupuKauMM  OpraHMYecKux  BemecTB. HomeHkiarypa
OpraHUYEeCKUX COEIMHEHHI (CHCTeMaTH4ecKas) W TPUBHUAIBHBIE HA3BAHMS BaKHEHIIMX
IIPEACTABUTEIIEN KIACCOB OPTaHUYECKHUX BEILIECTB.

OKCHEpUMEHTAJIBHBIE METOJIbl U3YYEHHS BEUIECTB M MX MPEBPALICHUI: 03HAKOMIICHHE C
o0Opa3laMy OpraHMYECKUX BEIIECTB U MaTepruajlaMyd Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpraHMYEeCKHUX BEIIECTB, HAONIONEHWE U OINUCAaHWE JAEMOHCTPALMOHHBIX OIBITOB IO
NPEBPAILCHUIO OPraHMYECKHX BEIIECTB IPU HarpeBaHuM (IUIaBJIeHHWE, OOyIIIMBaHUE U
TOpPEHUE).

YriieBopopoanbl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHUYECKUU PsAA. MeTaH W 3TaH — NpPOCTEUIINE
NPEJCTaBUTENN AIKaHOB: (PU3UYECKUE M XUMHUYECKHE CBOWMCTBA (pEaKIMH 3aMelleHus u
TOpPEHUS ), HAXOKACHUE B IPUPOJIE, TIOJYyUYEHUE U TPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUIN pAJl. DTUIEH U MPONWIEH — IpOoCTeHIne
IPEICTaBUTENIN AJIKEHOB: (DU3NYECKHE M XMMHUYECKHE CBOWCTBA (peakUuu TUAPHUPOBAHUS,
raJOreHUPOBaHUs, TUAPATAUHU, OKUCICHHS U MOJTUMEPHU3ALUH ), IOTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oyraauen-1,3 u MerunOyTtaaueH-1,3: cTpoeHne, BaKHEHIINE XUMHYECKUE
CBOICTBA (peakuus noauMepusanun). [lomyyeHrne CHHTETHUECKOTO KayuyyKa U pEe3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTHU CTPOEHUS, TOMOJOTUYECKUH psAld. ALETUICH —
OPOCTEHIINN TMPEACTaBUTENb AaJKUHOB: COCTaB, CTPOCHHME, (PU3UUYECKHE U XUMUYECKUE
CBOMCTBa (peakuuu THIPUPOBAHHUS, TaJOr€HUPOBAaHUS, TMApPATAlUU, TOPEHUS), TOJyYCHHE U
IIPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, (pU3MUECKHE U XHUMHUYECKHE CBOWCTBA (pEaKIUH
raJIOTEHUPOBAaHUS M HUTPOBAHUS), MOJYYEHHE W NPUMEHEHHE. [onyon: cocmas, cmpoenue,
Qusuueckue u xumuieckue cOUCM8ea (peakyuu 2ai02eHUpPO8anUs U HUMpPOBAaHUsl), NoryyeHue u
npumernenue. TOKCMYHOCTH apeHOB. leHeTmyeckas CBA3b MEXKAY YIIEBOIOPOAAMH,
IIPUHAUICKAITUMU K PAa3JIMYHBIM KJIaCCaM.

[Ipuponupie UCTOUHUKHU YTIIEBOAOPOAOB. [Ipupoaublii ra3 u monyTHbIe HEQTSIHBIC Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CnocoObl mepepabOTKu HePTH: TMEeperoHKa, KPEKUHT
(TepMHUECKH, KaTaTUTUYECKUi), mupoau3. [IponykTel nmepepaboTku HE(TH, UX TPUMEHEHHE
B IIPOMBIIIIEHHOCTU U B ObITY. KaMeHHBIN yroib U MPOITyKThI €0 epepadoTKH.

OKCHEpUMEHTAJIBHBIE METOJIbl U3yYEHHs BEUIECTB M MX MPEBPALICHUI: 03HAKOMIICHHE C
oOpa3lamu IiacTMacc, KayqdyyKoB M pe3uHbl, Komuiekuuu «Hed1b» u «Yroawy, MmogenupoBaHue
MOJIEKYJI YIJIEBOJOPOAOB M TaJIOT€HONPOU3BOIHBIX, IMPOBEACHUE NPAKTUYECKON pPaOOThI:
IIOJIyYEHHUE ITUJIEHA U U3YYEHHE €TO CBOMCTB.

Pacuérnble 3anaun.

Borunicnenuss mo ypaBHEHHIO XHMHUYECKOW peakuuu (Macchl, 00bEMa, KOIMYEeCTBa
UCXOIHOTO BEIIECTBA WM MPOAYKTa PEaKIHMHU IO H3BECTHHIM Macce, O0bEMY, KOIUYECTBY
OJTHOT'O M3 UCXOJHBIX BEIECTB WJIM IPOAYKTOB PEAKIIHH).

Kuciopoacoaep:kauue oprannyeckie coeMHeHust

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHON W 3TAHON: CTPOCHHUE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (PEAKUMU C AKTUBHBIMU METAJIaMH, TaJIOT€HOBOJOPOAAaMU, TOPEHHE),
IIpUMEHEHUE. BOmOpomHbIe CBSA3M MEXKIYy MOJIEKYJIaMu CHUPTOB. JleHCTBUE MeTaHOIA W
ATAHOJIA HA OPTaHU3M YEJIOBEKa.

MHoroaroMHple CHHUPTHL. ODTWICHIJIMKOAb W IVIHMIEPHUH: CTPOEHUE, (U3HYECKUE U
XUMHUYECKHE CBOKCTBA (B3aUMOJIEHCTBHE CO IIEIIOYHBIMU METaJUIaMH, KaY€CTBEHHAs! peaKLus
Ha MHOIOaTOMHbIE cnupThl). JleiicTBUEe Ha opraHu3M uesoBeka. [IpuMeHeHue miuMuepuHa U
TUJIECHITIUKOJIA.




®deHon: CTpOeHHWE MOJICKYINBI, (PU3NYECKHE W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue denomna.

Anpneruabpl U xkemouwvl. DopManpAerui, ameTaablIeru]: CTPOCHUE, (U3HUECKHe WU
XUMUYECKHE CBOWCTBA (PEAKLMH OKHCIECHHS M BOCCTAHOBIICHMS, KAYE€CTBEHHBIE PEAKIIHH),
NOJTy4YE€HHUE U TPUMEHEHUE.

OnHOOCHOBHBIE MpeAeNbHbIE KApOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHasi KUCIIOTHI:
cTpoeHue, (pu3mueckne W XMMHUYECKHE CBOMCTBa (CBOICTBa, O0IIME A Kjacca KHCIOT,
peakuus dTepudukanyn), noayyeHue u npumeHenne. CTeapuHoBasi M OJICMHOBAsI KHCIOTHI KaK
IPEICTaBUTENIA BBICIIMX KapOOHOBBIX KUCJIOT. Mbljia Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE NEHUCTBHE.

Crnoxable 3¢upbl KaKk TPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['MAPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [Ipumenenue xupos. bruonornueckas poiib ) KHPOB.

VYrneBoasl: cocTaB, Kiaccupukanus yriaeBoAaoB (MOHO-, TU- U ToJiucaxapu/ibl). [moko3a —
IPOCTEHIINKA MOHOCAXapua: OCOOCHHOCTH CTPOCHHSI MOJIEKYJbl, (PU3UUECKUE U XUMUUYECKUE
cBoiicTBa (B3aumoneicTteue ¢ ruapokcugoM meau(ll), okuciaeHne aMMHAYHBIM PACTBOPOM
okcuna cepebpa(l), BoccraHoBineHue, OpOoKEHHE TVIIOKO3bl), HAaXOKIECHHE B TMPUPOJE,
npuMeHeHue, Ononorndeckas posb. @orocunres. Ppykro3a Kak U30Mep TIIOKO3HI.

Kpaxman u nemntonosa kak nNpupoaHsie mosuMepbl. CTpOeHHe Kpaxmaia U LEJITH0I03bI.
du3nyeckre 1 XMMUYECKHE CBOMCTBA KpaxMaJa (THIpOiIn3, KaUeCTBEHHAs! PEAKLIUS C HOJIOM).

OKCHEpUMEHTAJIBHBIE METOABbl M3YyYEHHMsI BEIIECTB M WX MPEBPALICHUMN: NPOBEICHUE,
HAOIOACHUE M ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CHUPTOB, KAUE€CTBEHHbBIE
peaKkuu OJHOATOMHBIX CIUPTOB (OKUCIEeHHE ATaHona okcuaom Menu(Il)), mMHOroaToMHBIX
crupToB (B3auMozpeiicTBue muiepuHa ¢ ruapokcuaom Mmenu(ll)), anpaernnoB (oxkucieHue
aMMHadHbIM pacTBopoM okcuaa cepebpa(l) u rumpoxcumom Menu(Il), B3ammopeiicTBue
KpaxMaljia C HOJOM), MPOBEJICHHE MPAKTHUYECKON padOoThl: CBOMCTBA pacTBOpa YKCYCHOMU
KHCIIOTBI.

Pacuérnsle 3anaun.

Borunicnenuss mo ypaBHEHHIO XHMUYECKOW peakuuu (Macchl, 00bEMa, KOIMYEeCTBa
UCXOIHOTO BEIIECTBA WM MPOAYKTa PEaKIMHU IO H3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJTHOT'O M3 UCXOJHBIX BEIECTB WJIM IPOAYKTOB PEAKIIHH).

A3oTconepkaliue OpraHnyecKue COeIUHEHUS.

AMUHOKHUCIOTHl Kak am(OTepHble OpraHuyeckue coenuHeHus. Pusznueckue u
XUMUYECKHE CBOMCTBa aMUHOKHUCIOT (Ha NpUMepe DNHIMHA). buonormyeckoe 3HaueHue
aMuHOKHUCIOT. [lenTuepl.

benku kak mpupoHBIE BBICOKOMOJIEKYIIApHbIE coeauHeHus. [lepBuuHas, BTOpUYHAS U
TpeTUyHasi CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBa OENKOB: THUAPONU3, JACHATypalus,
KaueCTBEHHBIC PEaKIIMy Ha OCJKH.

OKCHEpUMEHTAJIBHBIE METOJIbl M3yYEHHsI BEUIECTB M HMX IPEBpALICHUIl: HAOMOACHUE U
ONMCAaHUE JEMOHCTPALMOHHBIX OMNBITOB: JAEHAaTypauus OEIKOB NpPHU HarpeBaHUH, LIBETHBIC
peakuuu OeIKoB.

BbicokoMOIeKYISIPHBIE COCIUHEHMS

OCHOBHBIE TIOHSTHS XMUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEpPU3ALNH, CPEeIHsAsI MOJIEKyisipHas Mmacca. OCHOBHbIE
METOJbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COETMHEHUI — IOJTMMEPU3aLiHsl U MOJMKOHIEHCALUS.

OKCHEpUMEHTAJIBHBIE METOJIbl U3YYEHHS BEUIECTB M MX MPEBPALIEHUI: 03HAKOMIICHHE C
o0Opa3lamMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJTACTMACC, KayUyKOB.

MexrpeaMeTHbIe CBA3H.

Peanm3zannst MeXIpeaMETHBIX CBA3EH IPU U3YyYEHUM OpraHndeckor xumuu B 10 kimacce
OCYILECTBIISIETCA Yepe3 HCIIOJIb30BAHUE KAK OOIIMX €CTECTBEHHO-HAYYHBIX NOHATHH, TaK U
NOHATHH, SABJIAIOMIMXCS CUCTEMHBIMH JUIsl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHSATHS: SBICHHUE, HAay4dHbIM (DaKkT, THUMOTE3a, 3aKOH,
TEOpUs, aHaliW3, CHHTE3, KiIaccu(uKauus, TEepUOAUYHOCTh, HAOMIOCHHE, W3MEpPEHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE.

®dusnka: marepusi, HSHEPrus, Macca, arToM, OJJIEKTPOH, MOJIEKYJIa, SHEPreTUYEeCKHil
YpOBEHB, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSIHUE BEIEeCTBa, (PU3HMUECKUE BEIMUNHBI U
€IMHULIBI UX U3MEPEHHUSL.



buonorus: knerka, opranusM, ouocgepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3,
OMOJIOTUYECKU aKTUBHBIE BEleCTBa (O€NKH, YIIEBOABI, KUPbI, (PEPMEHTHI).

I'eorpadusi: MuUHEpasbl, TOPHBIE TOPOBI, IOJIE3HBIE UCKOMTAEMbIE, TOILUTUBO, PECYPCHI.

TexHonmorus: NuIeBble MPOIYKThI, OCHOBBI PallHOHATIBLHOIO MUTAHUS, MOIOIINE CPEICTBA,
JIEKapCTBEHHBIE W KOCMETHUYECKHE Ipernaparbl, Marepuangbl W3 HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KUIACC. OBIIIAAA U HEOPTAHNYECKASA XUMUA

TeopeTnueckue 0CHOBbI XUMHMHU

XUMHYECKUN 3neMeHT. ArtoMm. Sfnpo aroma, H30TONBL. OJIEKTPOHHAs 000J0YKa.
DHepreTHuecKue ypoBHU, MTOTYPOBHU. ATOMHBIE OpOUTANH, S-, P-, d- 311eMeHThI. OCOOCHHOCTH
pacnpeneneHus MIEKTPOHOB MO OpOUTAJIsAM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DnexkTpoHHAask KOH(PUTyparus aTOMOB.

Ileppomnueckuit 3akoH u Ilepmommueckass cucrema xXuMudeckux semeHToB /[, .
MenpeneeBa. CBsA3p mepuoauveckoro 3akoHa M llepuogumdeckold CHCTEMBl XUMHUYECKHX
anemenToB [[. V1. MeHneneeBa ¢ COBpeMEHHON TeOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUS! CBOMCTB XUMHUYECKUX 3JIEMEHTOB M OOpa3yeMbIX HUMHU MPOCTBIX U CIOXKHBIX
BELIECTB I10 TPyNIaM U IepruoiaM. 3Ha4€HUE NEPUOANUECKOIO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHMHUYECKass CBA3b. BUAbl XMMHUYECKOM CBSI3M (KOBAJICHTHAas
HENoJIsIpHasl M MOJSpHAs, HOHHAsA, MeTauimyeckas). Mexann3msl 00pa30BaHUs KOBAJIEHTHOU
XUMUYECKOU CBSI3U (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN). BonopoaHas cBsi3b. BalleHTHOCTS.
DnexkTpooTpulareabHOCTh. CTeneHb oKucaeHus. OHbl: KATHOHBI U aHUOHBI.

BemectBa MOJIEKYIISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH MOCTOSIHCTBA COCTaBa
BeUIECTBA. THUMNBl KPUCTAUIMYECKUX PEHIETOK. 3aBHCHMOCTh CBOMICTBA BEUIECTB OT THUIA
KPUCTAJUINYECKOU PEIIETKHU.

[Tonatne o nucnepcHbIX cucteMax. VICTUHHBIE M KOJUTOMAHBIE paCTBOPBI. MaccoBas 1o
BEILIECTBA B PaCTBOPE.

Knaccudukanuss HeopraHuueckux coeAuHeHud. HomeHkiaTtypa HEOpPraHUYECKHUX
BEUIECTB. [eHeTnyeckas CBS3b HEOPraHMYECKHUX BEIIECTB, MPUHAICKAIIUX K Pa3THMYHBIM
KJIaccam.

Xumuueckas peakuusa. Krnaccuduxamnusis XMMHUECKHX pPEaKIMid B HEOPraHUYECKOW H
OpraHU4eCcKOl XMMHHU. 3aKOH COXPAHEHHUS MACChl BEIIECTB, 3aKOH COXPAaHEHHUS U MPEBPALCHUS
DHEPrUU NPU XUMHUYECKUX PEAKIIMSIX.

CkopoCTh peakiuu, €€ 3aBHCHUMOCTb OT Pa3MU4YHBIX (pakTopoB. OOpaTUMBbIE pEaKIIHH.
Xumudeckoe paBHOBecue. PaKTOphI, BIMAIOMKAE HA COCTOSHUE XUMHUYECKOIO PAaBHOBECHS.
[Ipranun Jle [larense.

Onextponutnyeckas auccounanus. CuinpHble U ciiadble AEeKTponuThl. Cpena BOAHBIX
PacTBOPOB BEILIECTB: KUCAs, HEUTPaAJIbHAs, EJIOYHAs.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKLINH.

OKCHEpUMEHTAJIBHBIE METO/bl M3YYEHUS BEIIECTB W HMX MPEBPALICHUU: JEMOHCTpALUs
tabmun «llepuonnueckasi cucrema xumuueckux sneMentoB JI. M. MenpeneeBay, uzyueHue
MOJIEJIE KPUCTAJUIMYECKUX PEIIETOK, HAOIIONEHUE W OINMCAaHHE JIEMOHCTPAUUMOHHBIX U
7a00paToOpHBIX ONBITOB (Pa3jIOKEHHE NEPOKCHIAa BOJAOPOIAa B IMPUCYTCTBUU KaTalu3aropa,
OIIPENEIIEHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAMKATOPA, PEAKLUN
MOHHOTO OOMEHa), MPOBEJCHUE MpPaKTUYeCKON padoThl «BnusHue pasznuuHbiXx (PakTopoB Ha
CKOPOCTb XMMHUYECKON PEAKIIUIY.

Pacuérnsle 3anaun.

Pacuérpl 1mo ypaBHEHMSIM XHUMHYECKHX pEAKUUH, B TOM YHCIE TEPMOXHUMHUYECKUE
pacy€ThI, pacYETHI C MCIIOJIB30BAHUEM IOHSITHUS «MACCOBas J10JIs1 BELECTBAY.

Heopranuyeckass xumust

Hemeramnsl. Ilonoxenue HemertamwioB B llepuonnueckor cHCTEME XUMHUYECKUX
anmeMeHToB [[. . MeHneneeBa M OCOOCHHOCTH CTpOEHHA aromMoB. DU3WYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPONHSI HEMETAIUIOB (Ha mpuMepe Kuciopoaa, cepsl, hocdopa u yrieposaa).

XVWMHUYECKUE CBOMCTBA BaKHEHIIMX HEMETAJUIOB (TaJOreHOB, cephl, a3ora, (ocdopa,
yoiepoa W KpPEeMHHs) M HMX COEOUHEHUM (OKCHAOB, KHUCIOPOACOAEPKAIUX KHUCIOT,
BOJIOPOJIHBIX COCTMHEHU).

[IprMeHenne Ba)XHEUIIMX HEMETAJUIOB U UX COCINHEHUM.



Meramnel. [lonoxxenune metamios B [lepuoanueckont cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS IIEKTPOHHBIX 000J0YEK aTOMOB MeTayioB. O01mme
¢usnyeckue cBoiicTBa MeTauioB. CIIaBbl METAJUIOB. DJICKTPOXUMUYECKUN Psii HAPSDKEHUIN
METAJIJIOB.

XUMHUYECKUE CBOMCTBA Ba)KHEHIIUX METAUIOB (HATpUil, Kanaui, KajablUi, MarHui,
AJTIOMUHUH, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCAUHEHHUM.

OO61mmue crnocoOb! Moy4eHs] MeTaIoB. [IpuMeHeHne MeTamioB B OBITY M TEXHUKE.

OKCHEpUMEHTAJIBHBIE METOAbl M3YYEHMsS] BEIIECTB M HX IMPEBPALLCHUN: H3YYCHHE
KoJuleKIMu «MeTalibl U CIUTaBbl», OOpPa3llOB HEMETAJUIOB, PELICHHE SKCIEPUMEHTAIbHBIX
3a1ad, HaAOMIOMEHWE M ONUCAaHWE JAEMOHCTPALMOHHBIX M JIAOOPaTOPHBIX  OMBITOB
(B3aMMOZIECTBUE THIPOKCHIA ATIOMUHUSA C PACTBOPAMHU KHCIOT U IIEJIOYEH, KaueCTBEHHBIE
pEaKIKU Ha KaTHOHBI METAJLJIOB).

Pacuérnsle 3anaun.

Pacuérel maccel BemecTtBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WId 00bEMY OAHOTO M3 YYAaCTBYIOUIMX B PEaKIMH BEIIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) NPOAYKTOB PEAKLIUH, €CIIU OJHO U3 BEUIECTB UMEET IPUMECH.

XHMUA U )KU3Hb

Ponp xuMuu B 00ecrie4eHNH 3KOI0THYE€CKOM, SJHEPTeTUYECKON U MUIIEBOM 0€30MMaCHOCTH,
pasBuThH MeauuuHbl. [IoHATME O HAyyHBIX METOAAX MO3HAHMS BELIECTB U XUMUYECKUX
peaxkuui.

[IpencraBnenus o006 oOOHMX HAayYHBIX MNPHUHLIUINAX HPOMBIIUIEHHOTO TMOTYYCHHUS
BKHEUILINX BEILIECTB.

YenoBek B MHUPE BEIIECTB M MAaTEpHUANIOB: BAXKHEWIIME CTPOUTEIBHBIE MAaTEpUAIbI,
KOHCTPYKLIMOHHBIE MaTepuajbl, KPaCKH, CTEKJIO, KEpaMHMKa, MaTepuajbl I JJIEKTPOHMKH,
HaHOMAaTepHUaJbl, OPraHUYECKUE U MUHEPAIIbHBIE YTOOpEHHUSL.

XWMHUS U 300pOBbE YEIIOBEKA: INPABWIJIA HMCIIOJIIB30BAHMS JIEKAPCTBEHHBIX IIPENAPATOB,
npaBuiia 6€30MacHOTO UCIIOIB30BaHUS MPENapaToB OBITOBOM XMMHH B MOBCEAHEBHON KU3HH.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMeTHBIX CBS3€H MPU U3yYEHUHU OOIIEH M HEOPTraHMYECKOM XMMUHU B
11 xjacce OCYIIECTBISIETCS 4Yepe3 UCIHOIb30BaHHE Kak OOIIMX EeCTEeCTBEHHO-HAYYHBIX
NOHATHW, TAK W IIOHATHM, SBISAIOIIMXCA CUCTEMHBIMH JUIS OTACNBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmuMe ecTecTBEHHO-HAY4YHbIE IOHATHA: HAy4yHbIM (akT, TUIOTEe3a, 3aKOH, TEOpHs,
aHaJiu3, CHUHTE3, KJIacCU(pUKalus, [EPUOAUYHOCTh,  HAONIONEHUE,  SKCIIEPUMEHT,
MOJZIEJINPOBAaHNE, U3MEPEHNE, SIBICHUE.

dusnka: Marepus, dHEPIrus, mMacca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
PaZOaKTUBHOCTH, MOJIEKYJIA, SJHEPTETUUECKUN YPOBEHb, BEIIECTBO, TEI0, 00BbEM, arperarHoe
COCTOSIHHME BEIECTBA, PU3NUECKUE BEIUYMHBI U €UHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, OpraHusM, JKOCHUCTeMa, OHocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTAMHHbI, OOMEH BEIIECTB B OPraHU3ME.

I'eorpadusi: MuUHEpasbl, TOPHBIE TOPOABI, OJIE3HBIE UCKOMIAEMbIE, TOILUTUBO, PECYPCHI.

TexHonorus:  XUMHYECKas  NPOMBILUIEHHOCTb,  METAJUIyprus,  IPOU3BOACTBO
CTPOUTENBHBIX MaTepuaos, CEIbCKOXO3AMCTBEHHOE IIPOU3BOZCTBO, NALLIEBAs
IPOMBILUIEHHOCTh, (papMalieBTHUECKass MPOMBIIIICHHOCTh, MPOU3BOICTBO KOCMETHYECKUX
IIpEnaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpPHasoB, JIEKTPOHHAS IPOMBILIEHHOCTb,
HAaHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUWSA ITPOI'PAMMBI 11O XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3VJIBTATbBI

dI'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3yjbTaTaM OCBOCHHUS OOYyYarOIIMMUCS
IPOrpaMMm CpeHEero oouiero oopazoBanus (JIMYHOCTHBIM, METAPEIMETHBIM U MPEAMETHBIM).
HayuyHo-meTonuueckoil OCHOBOM [isi pa3pa0OTKH IUJIAHUPYEMBIX pe3yJIbTaTOB OCBOCHUS
IPOrpaMM CPETHEro OOIEro 00pa30BaHus SABISETCS CUCTEMHO-ACSATEIbHOCTHBIN TTOIXO]I.

B coOTBETCTBUM C CHUCTEMHO-AESTEILHOCTHBIM MOAXOJOM B CTPYKTYpe JTUYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS TMpeAaMeTa «XUMHUS» Ha YPOBHE CpeIHEro oOIero o0Opa3oBaHUs
BBIJICJICHBI CJICYIOIINE COCTABIIAIONINE:

OCO3HaHUE 00YYaIOIIMMHUCS POCCUICKON TpakIaHCKON MIEHTUYHOCTH — FOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4Khe MOTUBAIIMU K 00yUYEHHIO;

1eJIeHaNPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN TUYHOCTH HA OCHOBE KITIOYEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULIUiA 0a30BOM HAyKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTHh OOYYaloIIUXCsl PYKOBOJICTBOBATHCS B CBOEH JIEATEIBLHOCTHU
[EHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOM CHUCTEME XHUMHUYECKOTO
oOpa3zoBaHus;

HAJIM4YME TPABOCO3HAHUS DKOJIOTMYECKOW KyJIbTYpbl M CIIOCOOHOCTH CTaBUTH IIEJIM U
CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeIMeTa «XUMHUS» JOCTUTAIOTCS B EIUHCTBE
y4eOHONH U BOCIUTATEIBHOM JEATEbHOCTH B COOTBETCTBUM C TyMaHUCTHYECKHUMHU,
COLIMOKYJIETYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU W UJcalaMH POCCUKUCKOTO
rpaXxJaHCKOro oOIlecTBa, MPUHATHIMH B OOIIECTBE HOPMAMH M MpaBUJIaMHU IOBEJCHUS,
CIIOCOOCTBYIOIIMMHU  TPOIIECCaM  CaMONO3HAHUS, CaMOpa3BUTUS UM HPABCTBEHHOI'O
CTaHOBJICHUS TUYHOCTH O0YyHarOIIUXCS.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHUS MpeaMeTa « XUMHUsD» OTpaxaroT c(hopMUPOBAHHOCTD
OTbITA TO3HABATENILHOM W MPAKTHUECKOM JEATETbHOCTH OOYyYaroUIMXCs MO peau3aluu
MPUHATHIX B 00IIECTBE IICHHOCTEM, B TOM YUCJIE B YACTHU:

1) rpaxIaHCKOT0 BOCTIUTAHUSA

OCO3HaHUS 00YYarOIIMMUCS CBOUX KOHCTUTYLIHMOHHBIX MPaB U 003aHHOCTEH, YBaXKEHHUSI
K 3aKOHY M MPABOIOPSIIKY;

MPEJICTABIICHUS O COIMAIbHBIX HOPMaX M MpaBUJaX MEXIMYHOCTHBIX OTHOUICHUH B
KOJIJICKTUBE;

TOTOBHOCTHM K COBMECTHOM TBOPYECKOW MAESATENBbHOCTH TPU CO3MAHUM Yy4eOHBIX
MPOEKTOB, PEIICHWH Y4YE€OHBIX M T[IO3HABATEIBHBIX 3aJ]]a4, BBIMOTHEHUM XUMUYECKHX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHHUMATh M TPUHHUMATh MOTHBBI, HAMEPEHMsI, JOTUKY M apryMEHTHI
JPYTUX MPU aHaJIU3€ PA3IMYHbIX BUIOB YUeOHOU ACSTENbHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPHUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUH;

yBaXEHHUS K MPOLIECCY TBOpYECTBA B 00JACTH TEOPUU M MPAKTHUECKOTO NMPUMEHEHUS
XUMHUH, OCO3HAHUSI TOTO, YTO AOCTHXKEHHUS HAYKH €CTh PEe3yJbTaT JUIMTENIbHBIX HaOIIOIECHUH,
KPOTMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, MOCTOSTHHOTO TPY/la YYEHBIX U MPAKTUKOB;

WHTEpeCa M TI03HABATEJIbHBIX MOTHUBOB B TIOJYYEHMM U TMOCJIEAYIOIIEM aHaJInu3e
uH(OPMALIMH O IEPEIOBBIX TOCTUKEHHUSIX COBPEMEHHON OT€UECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalldd, CBS3aHHbIE C XHMHUYECKUMHU SBICHUSIMH, H
NPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHUE U TOCTYIKH CBOUX TOBAPHUIIEH C TMO3UIIMIMA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM ITUX MOCTYIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:



MOHUMAHMS IIEHHOCTEW 370pOBOTO W 0O€30IMacHOro obpasa >XKHU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (DPM3UYECKOMY U IICUXHUUYECKOMY 3I0POBBIO;

coOmrofieHUsT MpaBmiI 0€30MacHOT0 OOpaIleHus ¢ BEIIeCTBaMH B OBITY, MOBCEIHEBHOU
JKU3HU U B TPYIOBOU JIESITEIHHOCTH;

MOHMMAHMS I[ICHHOCTH TIPaBUJ HMHAWUBUIYATBLHOTO M KOJUIGKTUBHOTO O€30I1aCHOIO
MOBEJICHUS B CUTYAIIUAX, YTPOXKAIOIINX 3I0POBBIO U )KU3HHU JIIOJIEH;

OCO3HAHMS TOCJICACTBUN W HEMPHUATHUS BPEAHBIX NMPUBBIYCK (YHOTPEOICHUS ajJKOTOJIS,
HApPKOTHKOB, KypEeHHUS);

5) Tpy10BOr0 BOCIIUTAHHUS:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATEIbCKON JeATeIbHOCTH,
OOIIIECTBEHHO TOJIE3HOMN, TBOPUECKOM U JIPYTUX BUJIAX JACATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE y4YacTHE B PEIICHUH TMPAKTHUYECKUX 3aJad COIHATbHOM
HaIpaBJIEHHOCTH (B paMKaxX CBOETO KJlacca, IKOJIbI);

HHTEpeca K MPaKTUYECKOMY HU3YUYEHHIO Mpodeccuil pa3IMuHoOro pojaa, B TOM YHUCJIE Ha
OCHOBE IIPUMEHEHHUS TIPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXEHUSI K TPYAY, JIOASIM TPyAa U pe3yibraraM TPYI0BOU JeATeIbHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY HHAMBUIYyAJIbHON TpaeKTOpUU O0Opa30oBaHUs,
Oynymiedt mnpodeccun H peaju3aluud  COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4€TOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U MOTPEOHOCTEH 0OIECTBA;

6) 3K0J1I0rM4Y€eCKOro BOCIIMTAHUS

DKOJIOTMYECKH  I1eJIeCO00pa3HOT0  OTHOIICHHMS K  NOpHUpoAE, KaK  HCTOYHUKY
CYILIECTBOBaHMUSI )KM3HU Ha 3eMJIC;

MOHMMAaHMS  TIOOAJIBHOTO  XapakTepa  JKOJOTMYECKMX  MPOOJieM,  BIUSHUSA
HPKOHOMHMYECKHX MPOIECCOB Ha COCTOSHUE TIPUPOTHON M COLIMATBHOM CPEJIbI;

OCO3HAaHMS HEOOXOJUMOCTH MCIIOJIb30BaHUSI JOCTHXKEHUW XUMHHU JUIS  pEIICHUs
BOIIPOCOB PaIMOHAILHOTO ITPUPOIOTIOJIb30BAHNS;

AKTUBHOTO HETIPUSITHS NEUCTBUM, MPUHOCSIIINX BpeJ OKPYKAIOIIeH MPUPOIHOU cpele,
yMEHUS IIPOTHO3UPOBATH HeOIaronpusITHbIC HKOJIOTHYECKHE MO CTIEACTBUSI
peANpPUHUMAEMbIX JCHCTBUM U MPEIOTBpaIIaTh UX;

HaJM4Yusl Pa3BUTOTO DKOJOTUYECKOTO MBIIIJICHUS, AKOJOTHYECKON KYyJIbTYpHI, OIbITa
NESATeIbHOCTH  SKOJIOTHYECKOW HaNpaBIECHHOCTH, YMEHHUS PYKOBOJACTBOBAaTbCSI HUMHU B
MO3HABATEIbHOM, KOMMYHUKATHBHOM U COIMAJIIBHOM MPaKTHUKE, CIOCOOHOCTH WU YMEHUS
aKTUBHO MPOTHUBOCTOSATH UJICOJIOTUN XeMO(DOOUH;

7) IeHHOCTH HAYYHOTI'0 MO3HAHUSA:

C(hOPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKH M OOIIECTBEHHON MTPAKTUKH;

MOHUMAaHMS CHEIU(DUKY XUMUM KaK HayKH, OCO3HaHUS €€ poiu B (HOPMUPOBAHUU
pallMOHAJIBHOTO ~ HAyYHOTO  MBIIUJIEHUS, CO3JIaHUH  IICJIOCTHOTO  TMPEJICTABICHUS 00
OKpY’KalIlleM MHUPE KaK O €IWHCTBE MPHUPOALI U YeJOBEKa, B TO3HAHUHU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUH MPoOJIeM COXpaHEHHUS MPUPOTHOTO PABHOBECHS,

yOSXKIEHHOCTH B 0COOOM 3HAUMMOCTH XHUMHH JJIs COBPEMEHHOM ITMBWIIM3AIIUU: B €€
I'YMaHUCTHYECKON HAINPaBJICHHOCTH U BaAXKHOU POJIM B CO3JIJaHUM HOBOW 0asbl MaTepHaIbHON
KYJIBTYpbl, PEIICHUH TJIOO0aNbHBIX NPOOJIEeM YCTOMYHMBOIO Pa3BUTHUS YeEJIOBEYECTBA —
CBIPbEBOM, HSHEPreTHYECKOM, IHIINEBOM W HDKOJIOTHYECKOW O€30MacHOCTH, B Pa3BUTHHU
MEJUIIUHBI, 00ECIIEUeHUH YCJIOBHUH YCIIEIIHOTO TPyJa M AKOJIOTHYECKH KOMMOPTHOM KU3HU
KaXXJIOTO WIeHa OOIIEeCTBRa;

€CTECTBEHHO-HAYYHOH TPAMOTHOCTH: TIOHUMAHHS CYIIHOCTH METOJIOB ITO3HAHUA,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJB30BaTh MOJydaeMbIe 3HAHUS
JUIS. aHaliu3a U OOBSCHEHMs SIBIICHHM OKPYXKAIOIIEro MHpa M IPOUCXOIAIIUX B HEM
W3MEHEHUM, YMEHHS JeiaTh 0OOCHOBaHHBIE 3aKJIIOYEHUS HAa OCHOBE Hay4yHBIX (DaKTOB U
UMEIOITUXCSI TAHHBIX € LEbI0 TOyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOIb30BaTh XUMUUYECKHWE 3HAHUSA I PEIICHUs
npo0sIeM B pealibHbIX )KU3HEHHBIX CUTYaIUsX;

HWHTEpeca K MO3HAHUIO U UCCIIEI0BATEILCKOMN AeATeIbHOCTH,

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



UHTEpeca K OCOOCHHOCTSIM Tpyda B pas3luyHbiXx cdepax npodeccuoHanbHON
e TebHOCTH.

METAINIPEAMETHBIE PE3VYJ/IBTATHBI

MertarnpeamMeTHbie pe3ybTaThl OCBOSCHMSI YYEOHOTO MpeaMera «XUMHs» Ha YpPOBHE
CpeIHero o0Iero 00pa3oBaHus BKIIOUAOT:

3HaUYUMBIC TSI (POPMHUPOBAHHS MHUPOBO33PECHHS OOYUYAIOIIMXCS MEXKIUCIUIUTMHAPHBIC
(MexXTIpeIMEeTHBIE) OOIIeHAyYHbIC TOHATHUS, OTPaKaloIIHUe IIEJIOCTHOCTh HAYYHOM KapTHUHBI
MHpa U crenuduKy METOIOB MO3HAHUS, MCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepwus,
BCILIECTBO, DHEPIHs, SBJICHHUE, MPOIECC, CHUCTeMa, Hay4yHbId (akT, MPHUHIIUI, THUIOTE3a,
3aKOHOMEPHOCTbh, 3aKOH, TEOpHUs, UCCIIeIOBaHUE, HAOIIOICHUE, N3MEPECHHE, SKCIIEPUMEHT U
Apyrue);

yHUBEpCAJIbHbIE  yueOHble  JcehcTBHS  (TO3HABAaTElIbHBbIC,  KOMMYHHKATHBHBIE,
peryisTuBHBIE), obecmneunBaromue GopmMupoBaHue (yHKIIMOHAIBHOM TI'PaMOTHOCTH H
COIMAILHON KOMIIETEHIIUU O0YyYarOIINXCS;

CIIOCOOHOCTh ~ OOY4YalOIIUXCS  HCIOJB30BaTh OCBOEHHBIE  MEXKJIUCIHUIUTMHAPHBIE,
MHPOBO33pPEHUYECKUE 3HAHWUS W yHUBEpPCAJIbHBbIC YueOHbIE JEHWCTBUS B ITO3HABATCIHHOW U
COIIMAJIbHOM MTPAKTHUKE.

MerarnpeamMeTHbie pe3yibTaThl OTPa)KaloT OBJIAJIEHUE YHUBEPCATbHBIMU YyUYEOHBIMU
M03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYISITUBHBIMU JI€HCTBUSIMM.

OBJ1aeHue YHMBEPCAJIbHBIMHU Y4e€OHBIMU MO3HABATEJILHBIMHY 1€HCTBUAMMU:

1) 6a30BbIe JJOTMYeCKHeE AeliCTBUS:

CaMOCTOSITeILHO (POpMYTHpOBaTh M aKTyaJIM3UpPOBaTh MPOOJIEMY, BCECTOPOHHE €&
paccMarpuBarh;

ONPEACIATh LENN ACATEIBbHOCTH, 3ajJaBasi MapameTpbl U KPUTEPUHU HUX JTOCTHUIKCHHS,
COOTHOCHUTD PE3YJIBTATHI JEATEIBHOCTH C TOCTaBICHHBIMU LIEIISAMU;

MCTIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JOTMYECKOTO MBIIIJICHUS — BBIICISITH
XapakTepHblE TPU3HAKK TOHSATUA M YCTAHABIMBAThL WX B3aWUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE MOHATHS JJIS OOBbSICHEHHS OTJEIbHBIX ()aKTOB U SBICHUM;

BBHIOMpaTh OCHOBaHWSA W KPUTEPUM I KIacCH(HUKAIIMU BEIIECTB M XUMHYECKHX
peakuuii;

yCTaHaABIIMUBATh IPUUUHHO-CJICICTBEHHBIE CBSI3U MEX/y N3YyUYa€MbIMU SIBICHUSIMU;

CTPOHUTh JIOTHUECKHUE pACCYXJIeHUsI (MHIyKTUBHBIC, ICAYKTHUBHBIC, IO aHAJOTHH),
BBISIBJIAITh 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B pacCMaTPUBAEMBIX SIBJICHUSIX, (OPMYJIMPOBAThH
BBIBOJIBI U 3aKJIFOUCHUS

MIPUMEHSITH B TIPOLIECCE MMO3HAHUS, UCIIOJIb3yeMble B XUMUHM CUMBOJINYECKHUE (3HAKOBBIC)
MOJIENIH, TPeoOpPa30BhIBaTh MOJEIbHBIE TPEACTABICHUS — XUMHYECKHH 3HAK (CHUMBOJI)
DJIEMEHTA, XHUMHYecKass (opMmyna, ypaBHEHHE XHMHYECKOM peakiud — NpH pelieHUuU
y4eOHBIX TIO3HABATENIbHBIX M MPAKTUYCCKUX 3a7a4, NMPUMEHSATh Ha3BaHHBIC MOJICIIbHBIC
MPEJCTABICHUS] JJIS BBISBICHHUS XAapAaKTEPHBIX IIPU3HAKOB M3y4YaeMbIX BEIECTB U
XUMHUYECKUX PEaKIUH.

2) 0a30BbIe HCCIeA0BaTEIbCKUE TeHCTBHUA:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOI'O IMO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUA;

dbopMynupoBaTh IMENM M 3aJladd  HMCCJIEAOBAHUS, HCIOJIL30BaTh TOCTABJIEHHBIE U
CaMOCTOSITeILHO C(POPMYJIMPOBAHHBIC BOMPOCHl B Ka4eCTBE HWHCTPYMEHTA IIO3HAHUA H
OCHOBBI IS (POPMHUPOBAaHMS THUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH BBICKA3bIBAEMBIX
CYXIECHHM;

BJIaJICTh HABBIKAMM CaMOCTOSITEJILHOTO IUIAHUPOBAHUS U MPOBEACHUS YUYCHUYECKUX
AKCIICPUMEHTOB,  COBEPIICHCTBOBAaThH yMEHHUsS  HaOMIOAaTh 3a  XOJIOM  IIpoliecca,
CaMOCTOSITEJILHO IIPOTHO3UPOBATh €0 Pe3ysbTaT, (HOpMyIupoBaTh OOOOIICHUS U BBIBOJIbBI
OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJbTATOB MCCIEIOBAHMS, COCTAaBIATh 00OCHOBAHHBIN
OTuéT O IPOJIeIaHHOM padboTe;

pUOOpeTaTh OMBIT YYEHWUYECKOW HCCIIEeIOBATEIbCKOM M TPOCKTHON JesATEIbHOCTH,
MIPOSIBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIIBHOMY ITIOMCKY METOJIOB PEIICHHS
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMUYHbIX METOJIOB IMO3HAHMUSI.

3) pa6ora ¢ undopmanuei:

OPUEHTHPOBATBHCS B Pa3IMYHBIX HCTOYHHMKAX HHQPOpMAMK (HAYyYHO-TIOMYJIsIpHAas
JuTeparypa XHMHYECKOTO COJEpKaHMs, CIIpaBOYHBIE IOcoOus, pecypchl HWHTepHerta),



aHAIIM3UPOBATh HH(POPMAIMIO PA3NTMYHBIX BHIOB U (OPM TMPEICTABICHHUS, KPUTUUYECKU
OLICHUBaTh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUNBOCTb;

dbopMynHpOBaTh 3ampochl W MPHUMEHATH Pa3IUYHbIE METOIbI MPU TOWCKE W OTOOpe
uHpOpMAaITK, HeOOXOTUMOM IS BRIIOTHEHHSI YIeOHBIX 3a71a4 ONPeIeIEHHOTO THIIA;

IpPUOOPETaTh OIBIT MCIIONB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpAaTh ONTHUMAIBbHYIO (opMy TMpencTaBicHus WHGOpPMAIIH
(cxeMbl, Tpaduku, TUarpaMMBbl, TAOJIUIIBI, PUCYHKU U JIPYTHUEC);

UCTIOIh30BaTh HAy4YHBIA S3BIK B KauecTBE CPEACTBAa MpH paboTe ¢ XUMHYECKOU
uHpOpMaIUe: MPUMEHITh MEXIpeaMeTHbIe ((PH3UYEeCKue M MaTeMaTUYeCKUE) 3HAKU U
CHUMBOJIBI, GOpMYITBI, a00peBHATYPBI, HOMEHKIIATYPY;

UCTIOJIh30BaTh U MPe0OPa30BHIBATH 3HAKOBO-CUMBOJIUYECKUE CPEACTBA HATIISITHOCTH.

OgiajieHHe YHUBEPCAJbHBIMUA KOMMYHUKATUBHBIMH J1€fiCTBUSIMH:

3a71aBaTh BOIIPOCHI TI0 CYIIECTBY 0OCYKIaeMOU TeMBI B XOJIe AUAJIOTa W/WUITH TUCKYCCHH,
BBICKa3bIBaTh HJIEH, (OPMYIHPOBATh CBOU TMPEAJIOKCHHUS OTHOCHTEIHHO BBIMIOJHECHUS
NPEUIOKEHHOM 3a/1a9H;

BBICTYTATh C MPE3CHTAINCH Pe3yIbTaTOB MMO3HABATEILHON NEATEIHHOCTH, TOTYUCHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHKAMU TIPU BBITIOJTHECHHUH XUMHUYECKOTO
IKCTICPUMEHTA, TPAKTHYECKOW pabOoThl 1O HCCIEIOBAHUIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanm3anuu y4eOHOro MpoekTa U (HOPMYIUpPOBATh BBIBOIBI MO pe3yJbTaraM MPOBEAEHHBIX
WCCJICZIOBAaHUHN TTyTEM COTIIACOBAHUS MO3UITUH B XOZe 0O0CYKIIEHUSI 1 OOMEHA MHEHHUSIMHU.

OgJiajieHHe YHUBEPCAJIbHBIMHU PEryJIATUBHBIMHU AeHCTBUSIMM:

CaMOCTOSITENIFHO TIAHUPOBATh M OCYIIECTBIISTH CBOIO IMO3HABATEIIBHYIO JCSITEILHOCTD,
orpeneiss e€ Meau U 3aJa4i, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH
npeyIaraeMblid aJTOPUTM JACHCTBHIA MPHU BHITIOTHEHUH YIEOHBIX U MCCIIEIOBATEIBCKUX 33134,
BbIOMpaTh Hanbosee 3pPEeKTUBHBIN CITOCOO UX PEHICHHS ¢ YIETOM MOTYYCHHUS HOBBIX 3HAHHIA
O BEIIECTBAX U XUMUYCCKUX PEaAKIIHAIX;

OCYIIECTBIISATh CAMOKOHTPOJb CBOCH JESATEIbHOCTH Ha OCHOBE CaMOaHajau3a u
CaMOOIICHKH.

NNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca « OpraHuyecKkas XUMUsD OTPaKaoT:

C(hOPMUPOBAHHOCTh TMPEJCTABICHUN O XUMHUYECKOW COCTABJISIIONIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIM XHMHH B TO3HAHUUW SIBJIEHUU TPUPOILI, B (HOPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPbl JMYHOCTH, €€ (PYHKIMOHAJIBLHONW IpaMOTHOCTH, HEOOXOIUMOW st
pelieHusl MPaKTUYEeCKUX 3a7ad M IKOJOTHMYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBbIO U IPUPOJHOU CpPELE;

BJIAJICHUE CHUCTEMOM XUMHWYECKUX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOLINE
NMOHATUS (XUMUYECKUW DJIEMEHT, aToM, »JJIEKTPOHHas 000Jiouka aroma, MOJIeKYJa,
BaJICHTHOCTh, DJEKTPOOTPUIATEILHOCTh, XUMHUYECKasi CBsI3b, CTPyKTypHas dopmyna
(pa3BépHyTass U COKpallléHHAas), MOJIb, MOJIIpPHAsE Macca, MOJSPHBIA OO0bEM, YIIEPOAHBIM
ckeneT, (yHKIMOHAJIbHAS TPYIINa, pajuKal, HU30MEpHUs, U30MEpbl, TOMOJOTUYECKUU Ps/I,
TOMOJIOTH, YIJIEBOAOPOBI, KUCIOPOA U a30TCOJAEpKAIIUE COCAUHEHUSI, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC COCIUHEHMS); TEOPUM U 3aKOHBI (TEOopHs
CTpOeHUsI opraHudeckux BemiecTB A. M. ByTiepoBa, 3akOH COXpaHEHHS] MAacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUU SA3bIK XWUMHUH; MUPOBO33PECHUYECKHUE 3HAHUS, JIC)KAUIUE B
OCHOBE MOHWMAaHHS MPUYMHHOCTH U CUCTEMHOCTH XUMUUYECKUX SIBICHUM, (PaKTOIOrHYecKue
CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJIYYECHHH M O€30MaCHOM HCIIOIb30BAHUHU Ba)KHEUIIINX
OpraHWYECKUX BEILIECTB B OBITY U MPAKTHUYECKOU ESITEILHOCTH YEIOBEKA;

COOPMUPOBAHHOCTh ~ YMEHHUM  BBISIBISATH  XapaKTepHbIC  MPU3HAKH  TOHATHIM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, MUCIOJIB30BaTh COOTBETCTBYIOIIME MOHATHUSA MPU ONMUCAHUUN
COCTaBa, CTPOCHUS U NPEBPALLIEHUN OPTraHUYECKUX COCANHEHUN;



C(l)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BATh XUMHUYCCKYIO CUMBOJIMKY JII COCTABJICHUA
MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHOM) (QopMys oOpraHMYeCcKUX
BCIICCTB u ypaBHGHI/Iﬁ XUMHUYCCKUX peaKum?I, HN3Tr0TAaBJIMBATH MOICIN MOJICKYJI
OpPraHNYCCKUX BCHICCTB I MHIUIFOCTpAllMM HUX XHMHUYCCKOTO W IIPOCTPAHCTBCHHOTO
CTPOCHHUA,

C(l)OpMHpOBaHHOCTI) YMCHI/Iﬁ YCTAaHaBJINBATb MNPpUHAAJIC)KHOCTD HN3YUYCHHBIX
OpPraHNYCCKUX BCHICCTB II0O HMX COCTABY U CTPOCHHUIO K Ol'IpG,Z[GJIéHHOMy Kﬂaccy/rpynne
COeIMHEHUH (YyrieBogopobl, KHCJIOPOZ 51 asoTcolepIKalue COCIUHEHUS,
BBICOKOMOJICKYJIAIPHBIC CO€I[I/IH€HI/I}I), J1aBaTb nm Ha3BaAHUA 110 CHUCTEMAaTUYECKOUN
Homenkiarype (IUPAC), a Takke TmpUBOAUTh TPUBHAIbHBIC Ha3BaHUS OTAEIBHBIX
OpPraHNYCCKUX BCIICCTB (BTI/IJIGH, IMPOIMNUJICH, a0CTUIICH, OTUJIICHITINKOJIb, ITIMIICPUH, (1)GHOJI,
q)OpMaJIL,Z[eFI/III, AlCTaAJIbACTUA, MYpPaBbUHAA KHCJIO0TA, YKCYCHasA KHCJIO0TA, OJICHHOBAA
KHCJIOTAa, CTCAPUHOBAA KHUCJIOTA, ITIFOKO34, (bpYKTOBa, Kpaxmall, OCJIII0JI034a, PJ]I/IIII/IH);

C(l)OpMHpOBaHHOCTI) YMCHUA OIPCACIIATL BHIABI XUMHUYECKON CBSI3U B OpPraHUYCCKUX
COeIMHEHUAX (OJIMHAPHBIE U KpaTHHIE);

C(l)OpMHpOBaHHOCTI) YMCHUA IIPUMCHATDH ITOJOKCHUA TCOPHUU CTPOCHUA OPraHHUYCCKUX
BCIICCTB A. M. BYTJIGPOBa JJIs1 00BsICHEHHUS 3aBUCUMOCTH CBOWCTB BC€UICCTB OT UX COCTaBa U
CTPOCHHUA, 3aKOH COXPaHCHUA MACChI BCIICCTB,

c(hOpMUPOBAHHOCTh YMEHHMH XapaKTepH30BaTh COCTaB, CTpOeHUE, (U3NYECKUe U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX Hpe,Z[CTaBI/ITGJIeﬁ Pa3JINYHbIX KJIACCOB OPraHUYCCKUX
BEIIECTB (METaH, 2TaH, STWJIEH, MPOMWIEH, aleTWieH, OyranueH-1,3, MermilOyraaueH-1,3,
66H30J'I, MCTAHOJI, 3TAHOJI, 9TUJICHITIMKOJIb, ITIMICPUH, (1)€HOJI, AlCTAJIBACTU A, MYpPaBbHUHAA H
YKCYyCHasd KHNCJIOTHI, TJIFOKO34a, Kpaxmall, OeJIJIKJI034a, AMHWHOYKCYCHAasA KI/ICJIOTa),
HIUTIOCTPpUPOBATE TCHCTUYCCKYIO CBA3bL MCKAY HHUMH YpPAaBHCHHAMHU COOTBCTCTBYIOIINX
XUMUYECKUX PEaKIMK C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POpMYyIT;

C(l)OpMHpOBaHHOCTI) YMCHUA XapaKTCPU30BATh HCTOYHUKHU YITICBOAOPOIHOIO ChIPbs
(HedTh, MPUPOAHBINA Ta3, yrojib), CIOCOOBI UX MEepPepabOTKH W MPAKTHUYECKOE MPUMEHEHHUE
MIPOIYKTOB MEePEePabOTKU;

C(l)OpMHpOBaHHOCTI) YMCHI/Iﬁ MMPpOBOAUTDL BbLIYUCIICHUA II0 XHUMHUYCCKUM YPABHCHUAM
(MaCCBI, 06’BéMa, KOJIMYCCTBA MCXOJHOI'O BCHICCTBA WM IIPOAYKTA PCAKIHUU 110 M3BCCTHBIM
Macce, 06’béMy, KOJIMYCCTBY OJHOTO N3 MCXOOHBIX BCUICCTB UJIHN IIPOAYKTOB peaKI_II/II/I);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOM 3HaHMM 00 OCHOBHBIX MeETOAAX
HAYYHOTI'O IIO3HAHUA, HCIIOJIB3YCMbIX B XHMHHU IIPpU HU3YUYCHHHU BCIICCTB H XHUMHYCCKUX
SIBJICHUU (Ha6JIIOI[€HI/I€, HU3MCPCHHUC, OKCIICPHUMCHT, MO,Z[GJIHpOBaHI/IG), HUCITOJIB30BATDb
CUCTCMHBIC XHMMHWYCCKHUC 3HAHUA I IIPHHATHUA peIIICHI/Iﬁ B KOHKPCTHBIX JKHN3HCHHBIX
CUTyanusiax, CBA3aHHbIX C BCIICCTBAMU U UX ITPUMCHCHHUCM,

c(hOpMUPOBAHHOCTh YMEHUHN COONIONATH MPaBUJja MOJIb30BAHUS XUMHUECKOW MTOCYI0M 1
J'Ia60paT0pHBIM O60py,Z[0BaHI/I€M, da TaKXC IIpaBUja 06paHI€HI/I}I C BC€IICCTBAMU B
COOTBCTCTBHUU C HHCTPYKIHAMMU I10 BBITIOJIHCHUTO na60paT0pH51x XUMHNYCCKUX OIIBITOB,

C(l)OpMHpOBaHHOCTI) YMGHI/Iﬁ INIAHUPOBATH W BBIIIOJIIHATH XUMHUYECKUU SKCIICPUMCHT
(HpGBpaHleHI/I}I OpPraHUYCCKUX BCIICCTB IIPpU HAI'PCBAHHUH, ITOJIYUCHHUC IOTWIICHA W HU3YUYCHUC
cro CBOﬁCTB, Ka4CCTBCHHLIC PCAKIMU OPraHUYCCKHX BCHICCTB, ACHATYpPAIlHA 0OeIKOoB Impu
Harp€BaHn, NOBCTHLIC PCaAKIINN 6€JIKOB) B COOTBCTCTBHUU C IIpaBWIIaMHU TCXHUKHU
0€30IacHOCTH TMpU OOpalleHUH C BEIIeCTBAMHU M JIA0OPATOPHBIM  OOOPYIOBAHHUEM,
NpCaACTABIAThL PE3YJIbTATBI XUMHYCCKOI'0 JSKCIICPUMCHTA B (bOpMC 3alliuCu ypaBHeHI/Iﬁ
COOTBCTCTBYIOIIUX pCaKHI/If;I n (1)0pMYJII/IpOBaTI> BbBIBOABI Ha OCHOBC 3TUX PC3YJIBTATOB,

Cc(hOpMUPOBAHHOCTh YMEHUM KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYIO MHGOpPMAIIHUIO,
MOJIy4aeMyl0 M3 Pa3HbIX MCTOYHUKOB (CpelncTBa MaccoBoil uHpopmaiuu, VHTepHeT u
APYTHX);

c(hOpMUPOBAHHOCTh YMEHHUH COOJIOATh IpPaBHJIa DKOJOTUUYECKH I1eJIeCOO00Pa3HOro
IIOBCIACHHUS B 6BITy n pr,HOBOﬁ ACATCIIBHOCTU B LCIIIX COXPAHCHHA CBOCTO 3J0POBBA U
0pr>KaIOH1€fI HpPIpOI[HOﬁ CpCabl, OCO3HABATH OIIACHOCTDH BO3I[CﬁCTBI/I)I Ha JKMBbIC OPTaHNU3MbI
OHpe,Z[eJIéHHBIX OpraHUYCCKUX BCIICCTB, ITIOHHMMAA CMBICII ITOKA3aTCJIA HI[K, IIOSICHATHL HA
mpuMcepax CIIOCOOBI YMCHBIHICHUA W IPCAOTBPAIICHUA HNX BPCIAHOTO BOBHGﬁCTBHH Ha
OpraHu3M 4YCJIOBCKA,

JJIA O6yanOIHI/IXCSI C OI'PaHUYCHHBIMH BO3MOKXHOCTAMHU 3JO0POBBA: YMCHHUC IIPUMCHATDH
3HaHUS 00 OCHOBHBIX AOCTYIIHBIX MCTOJAX IMO3HAHUA BCIICCTB U XUMHUUYCCKUX HBJIGHHﬁ;



JUISL CJETbIX W CHA0OBUASIIUX OOYyYarONIMXCSA: YMEHHE MCHOJIb30BaTh peEbeHO-
TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins amns 3anucu XuMudeckux Gopmyil.

11 KVIACC

[IpeameTHbie pe3ynabTaThl OCBOEHUA Kypca «OOImas W HeopraHWyecKas XUMUS
OTpaXkaroT:

C(hOpPMUPOBAHHOCTh TNPEJACTABICHUN: O XHWMHYECKOM COCTaBISIONIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHUpA, POJIM XHMHH B TIO3HAHUHU SIBJICHUU TPHUPOILI, B (HOPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPhI JTUYHOCTH, €€ (PYHKIIMOHAIBLHONW IpaMOTHOCTH, HEOOXOIUMOMW s
pelieHusi TPaKTUYEeCKUX 3a7ad M JKOJOTHMYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBbBIO U MIPUPOJHOM CPEJIE;

BJIQJICHUE CHUCTEMOM XHWMHMYECKUX 3HAHWM, KOTOpas BKJIOYAET: OCHOBOIIOJAraroIue
MOHATUS (XUMHYECKHM 3JIEMEHT, aTOM, HU30TOM, S-, pP-, d- DJIIEKTPOHHBIE OPOUTAIN aTOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM O0OBEM, BaJICHTHOCTH, JIEKTPOOTPUIIATEIIBHOCTh, CTEIICHb
OKHCJICHUS, XUMHYECKass CBsS3b (KOBaJICHTHAs, HWOHHAs, MeETa/uIMuecKas, BOJOpPOIHAs),
KPUCTAJZIMYECKAsl PpEIIETKA, THUIBI XUMHYECKUX PpEaKIUd, pacTBOp, DICKTPOJIUTHI,
HE3JIEKTPOJIUTBI, AIEKTPOIUTAYECKAS] TUCCOLUALUS, OKUCIUTEIL, BOCCTAHOBUTEb, CKOPOCTh
XUMUYECKOW  pEaKklMHM, XUMHUYECKOE€ pPaBHOBECHE); TEOPUH M  3aKOHBI  (Teopus
ANEKTPOJIMTUYECKOW Aucconuanuu, nepuoguueckuii 3axkoH [[. WM. MengeneeBa, 3akoH
COXpPAHEHHUS MacChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPAIICHUS] YHEPTUU TIPU XUMHUYECKUX
peaKIusx), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3bIK XUMHUHM, MHPOBO33PEHUECKUE 3HAHUS,
JIe)KaIKMEe B OCHOBE MOHUMAHUSA TMPUUYMHHOCTH M CUCTEMHOCTH XHMHUYECKHUX SBJICHUM,
(dbakToJOTUUECKUE CBEJEHHUS O CBOMCTBAaX, COCTaBe, TMOJYy4YeHMH U  0Oe30macHOM
WCIIOIb30BAaHUM  BAXKHEHIIUX HEOPraHUYECKHWX BEHIECTB B OBITY HM  MPaKTUYECKON
JIeATEIILHOCTH YCJIOBEKA;

ChOpPMUPOBAHHOCTh ~ YMEHHUM  BBISBIATH  XapaKTEpHbIC  TPU3HAKH  TOHSATHM,
YCTaHABIIMBAaTh UX B3aUMOCBA3b, MCIOJb30BATh COOTBETCTBYIONIUE MOHATHUS MPU OMUCAHUU
HEOPraHUYECKHUX BEILIECTB U UX MPEBPAILICHUN;

c(hOpMUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY JIJII COCTABJICHUS
dbopMysT BEIIECTB M ypaBHEHUM XUMHYECKHX PEAKIUNA, CHUCTEMAaTHYECKyH0 HOMEHKJIATypy
(IUPAC) u TpuBHaibHbIE Ha3BaHWUS OTIEIBHBIX HEOPraHWYECKUX BelIecTB (yrapHbId Tas,
YIJICKUCTIBIN Ta3, aMMHaK, raméHasi U3Be€CTh, HEraléHasi U3BeCTh, NUTHEBAS COJA, TUPUT U
Apyrue);

C(hOpMUPOBAHHOCTh yMEHUW OMPENENATh BaJICHTHOCTh M CTENEHb OKHUCJICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHMSX pA3JIUYHOIO COCTaBa, BUJI XUMUUYECKOW CBA3U
(KoBaJICHTHAs1, MOHHAsI, METAJITHYECKasi, BOJAOPOIHAS) B COCTMHECHUSX, TUIT KPUCTAIUTMYECKOM
pemETKM KOHKPETHOTO BellecTBa (aroMHas, MOJEKYJIsSIpHas, HWOHHAs, MeTajindyeckas),
XapakTep Cpelibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHUI;

C(hOpPMUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAMNICKHOCTh HEOPTaHUYECKHUX
BEILIECTB IO UX COCTaBYy K ONPENCIEHHOMY KJIacCy/TpyIine COeTMHEHUH (IIPOCThIC BEIIECTBA —
METaJIJIbl 1 HEMETAJLIbI, OKCH/Ibl, OCHOBAaHMS, KUCIIOThI, aM(OTEPHBIC TUIPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHMH pacKpbIBaTh CMBICI Tiepuoauueckoro 3akoHa J[. M.
MeHnneneeBa W JIEMOHCTPHPOBATH €r0  CUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTHYECKYIO (PYHKIIUH;

ChOpPMUPOBAHHOCTh YMEHHH XapaKTEpPU30BaTh dSJEKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKUX AIeMEHTOB 1—4 nepuonos l[leproandyeckoil CUCTEMbl XMMAYECKHUX 3JIEMEHTOB /.
N. MenneneeBa, UCIIONB3Ys MOHATUS «S-, P-, d-2JIEKTPOHHBIE OPOUTATINY, «IHEPTreTUUECKUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMHYECKHX AJIEMEHTOB M UX
COEIMHEHUH 0 mepuoaam u rpymnmnam llepuoandyeckoil CUCTEMbl XUMUUECKUX 3JIEMEHTOB /1.
N. Menpeneena;

c(hOpMUPOBAHHOCTh YMEHHH XapakTepU30BaTh (OMUCHIBATH) OOIUME XUMHUUYECKHUE
CBOMCTBA HEOPTraHWYECKUX BEUICCTB PA3JIUUYHBIX KJIACCOB, MOJATBEPXKAATh CYLIECTBOBAHUE
TCHETUYECKOM CBSI3M MEXIYy HEOPraHWYECKUMHU BEIIECTBAMU C IIOMOUIbIO ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATh XUMHUYECKUE PEAKIIUU 10 PA3IUYHBIM
MpU3HAKaM (YHMCIIy M COCTaBy pEarupyromux BEIIECTB, TEIIOBOMY 3h(dEKTy peakiiuu,



U3MEHEHHMIO CTENEeHEW OKUCIEHUS DJIEMEHTOB, OOpaTUMOCTH  PEAKIUHU, YYacCTHIO
KaTajan3aropa);

c(hOpMHUPOBAHHOCTh YMEHUN COCTABIIATh YPABHEHHS pPEaKUMid pPAa3IUYHBIX THUIIOB,
MOJIHBIE W COKpalIEHHBIE YpAaBHEHMsI peaklMii MOHHOTO OOMEHa, YUWUThIBas YCJIOBUS, MPHU
KOTOPBIX 3THU PEAKIMU UIIYT /10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOAUTH PEAKLUHU, MOATBEPKIAAIOUIUE KaueCTBEHHBIH
COCTaB pa3JIMYHBIX HEOPTaHMYECKUX BEUIECTB, pACIO3HABATH OIBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BELIECTB;

c(hOpMUPOBAHHOCTH YMEHUI pacKpbIBaThH CYIIHOCTb OKHCJIUTEIILHO-
BOCCTAaHOBUTEIBHBIX PEAKIMi TOCPEACTBOM COCTABJICHHUS JJICKTPOHHOTO OajaHca STHUX
peakuuii;

c(hOpMHUPOBAHHOCTh YMEHUN OOBIACHITH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIiu
OT Pa3IMYHBbIX (DAKTOPOB; XapakTep CMEIICHHUS XUMMUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT
BHeIHero Bo3aehcTBus (mpuniui Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHHM XapaKTepH30BaTb XMMUYECKHE MPOIECCHI, JIekKaIlhe B
OCHOBE  IIPOMBILIIJIEHHOTO  IIOJIYYEHHUsS  CEpPHOM  KHUCIOTBl, aMMHMaka, a  TakKxKe
c(hOpMHUPOBAHHOCThH TMPEACTABICHUM 00 OOIUX HAyYHBIX NPUHIMIAX M DKOJIOTHYECKUX
npo0iieMax XMMUYECKOTO MPOU3BOICTBA;

c(hOpMHUPOBAHHOCTHh YMEHUU TMPOBOAUTH BBIYMCIEHUS C HCIOIH30BAHUEM TMOHSTHS
«MaccoBas J0Jisi BEUIECTBA B PACTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B MPU XUMHUYECKUX
peaKIMsIX, Macchl BEIIECTBA WM 00BbEMA ra30B M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00bEMY OTHOTO M3 YYACTBYIOIIMX B PEaKIIMU BEIECTB, TEIJIOBOrO 3 deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUs MACCHI BEIIECTB, PEBPAILICHUS U COXPAHEHHUS YDHEPTUH;

c(hOpMHUPOBAHHOCTH YMEHUHN COOIOAATH MpPaBHJIa MOJIH30BAHUS XUMUUYECKON MOCYA0N U
naboparopHsIM  000pyIOBaHHMEM, a Takke I[paBuia oOpallleHuss C BellecTBaMu B
COOTBETCTBHUHM C MHCTPYKIHUSMH IO BHITOJIHEHUIO Ja00OPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUM IJIAHUPOBATH M BBHIMOJIHATH XMMHUYECKUN HSKCIIEPUMEHT
(pa3niokeHue TEPOKCHIA BOJOpPOJa B MPUCYTCTBUU KaTalll3aropa, OINpPEACIICHUE CpPEeJlbl
pacTBOpPOB BEIIECTB C IMOMOIIbIO YHHUBEPCAIBHOTO HWHIAMKATOPA, BIHUSHUE Pa3IUYHBIX
(hakTOpoB Ha CKOPOCTh XMMHYECKOW pEaKlUH, PEaKlMh HOHHOrOo OOMEHa, KaueCTBEHHBIC
peakiuu Ha cynabdar-, kapOoOHAT- W XJIOPHUI-aHUOHBI, HA KAaTHOH aMMOHHUS, pPEIICHHE
AKCIIEPUMEHTANBHBIX 3a7ad 1o TemaMm «Mertamne»y u «HemeTamib») B COOTBETCTBUU C
npaBuIaMU TEXHUKH O€30MacHOCTH IMpU OOpaIlleHWH C BellecTBaMU M J1abOpaTopHBIM
000pyI0OBaHUEM, MPEACTABIATh PE3YIbTaThl XMMUYECKOIO JKCIEpUMEHTa B (opMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX peaKIUuid U (GOpMyIUpoOBaTh BBIBOJBI HAa OCHOBE JTHUX
pE3yNbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUNM KPUTUUYECKH AaHAJIU3UPOBATh XUMHUYECKYIO MH(MOPMAIIHIO,
MOJTy4aeMyl0 U3 pPa3HbIX MCTOYHHUKOB (CpeACTBAa MAacCOBOM KOMMYHHKaluu, MHTepHET u
APYTHX);

c(hOpMHUPOBAHHOCTh YMEHHMI COOMIONATh MpaBWJIa SKOJOTMYECKH I1EJIeCO00pa3HOro
MOBE/ICHUSI B OBITY U TPYAOBOM AESATEIBHOCTH B IIENSAX COXPAHEHHS] CBOETO 3J0POBBSI U
OKpPY’KaroIIel MPUPOJHOM CpeAbl, 0CO3HABATh OMMACHOCTh BO3JICUCTBUS HA )KUBBIE OPTaHU3MBbI
ONpENENEHHBIX BEIIECTB, MOHMMAass cMbicha mnokazarens [IJIK, moscHATP Ha mnpumMepax
CHOCOObI YMEHBIIEHUSI U TNPEJOTBPAILEHUS WX BPEIHOTO BO3JEWUCTBHS HAa OpPraHu3M
YEJI0BEKa;

JUTsi 00y4aroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbs: YMEHUE MPUMEHSTh
3HaHMS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEUIECTB U XUMUYECKUX SIBJICHUM;

JUISL CHETbIX W CHA0OBUASIIUX OOYyYarOIIMXCS: YMEHHE HCHOJIb30BaTh pebepHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins ams 3anucu XuMudeckux Gopmyil.



10 KNTACC TEMATUYECKOE IIVTAHUPOBAHUE

No KoanyecTBo 4acoB
JIeKTpOHHBIe (HU(POBBIE)
n/n HaumeHoBaHMe pa3esioB U TeM MPOrPpaMMBbI Bcero Konrpoabnsl | Ilpaktuyec
o0pa3oBare/ibHbIE pecypchl
e padoThI KHe padoThl
Pa3nen 1. TeopeTnyeckne 0CHOBbI OPraHNYeCKOM XUMHUH
11 [Ipenmer oprannyeckoit Xxumuu. Teopus cTpoeHUs 3 bubnmorexa LJOK
’ opraHuuyeckux coequHenuiit A. M. bytineposa https://myschool.edu.ru/
Uroro no pazneny 3
Paznen 2. YiieBogopoasl
bubmoreka [IOK
2.1 I1 _
penebHbIC YIIIEBOJOPOIBI — aJTKAHBI 2 httos://mvschool edu.ru/
2.2 HemnpenenbHbie yrineBogOpOIbI: aKEHBI, aJKaIACHbI, AJIKUHBI 6 1 bummorexa [IOK
' et Y HOPOABL: ’ s ’ https://myschool.edu.ru/
bu6muoreka [IOK
2.3 A
POMATHICCIHE YITICBOAOPOIRT 2 https://myschool.edu.ru/
bubaunoreka [IOK
24 IT e e epepad
PUPOIHBIE HICTOYHUKH YIJIEBOAOPOJOB U UX IepepadboTKa 3 1 hitps://mvschool edu.ru/
Uroro no pazgeny 13
Pasznea 3. Kucaopoaconep:kamnue opranndeckue coeJuHHeHUs
bubaunoreka [IOK
A . @
3 Crptet. Geron 3 https://myschool.edu.ru/
bu6mmoreka [JOK
2 An .K .
3 paeruasl. KapooHoBbie KUCHOThL. CoXKHBIC d3PUPHI 7 1 httos://mvschool edu.ru/
bubmoreka [JOK
33 YIICBOAEL 3 I https://myschool.edu.ru/
Uroro no pazneny 13
Pasnen 4. A3orcoaep:kamue OpraHnyecKue coeANHeHUs
4.1 AMuHBI. AMUHOKHUCTIOTHL. benkn 3 bubmorexa HOK
https://myschool.edu.ru/
Wroro no pazneny 3



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Paszneu S. BeicokoMoJiekyasipHbIe COeAUHEHUS

bu6moreka [IOK
5.1 [Tnactmaccel. Kayuyku. BonokHa 2 hitos://mvschooledu.ru/
Uroro no pazneny 2
OBILEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34



https://myschool.edu.ru/

11 KJIACC

KoaunuyecTBo 4acoB

Ne DJIeKTpOHHbIE (UG poBbIe)
HaumeHnoBaHue pa3/iesioB ¥ TeM NPOrpaMMBbl Konrpoubusl | Ilpakrunuec
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
e padoThbI KHe padoThI
Pa3znesa 1. TeopeTnueckne 0CHOBbI XUMUM
Crpoenue aromoB. [lepuonnuecknii 3akoH U
1.1 [Iepnonnueckas cuctema XUMUYECKUX 351eMeHTOB /1. 1. 3 bubmorexa L{OK https://myschool.edu.ru/
Menneneesa
1.2 Crpoenue BemectBa. MHOrooOpasue BelecTB bubmoreka LHOK https://myschool.edu.ru/
1.3 XUMHUYECKHE PeaKIuu 1 1 bubmuorexa L{OK https://myschool.edu.ru/
Hroro no pazaeiy 13 bubmuoreka LHOK https://myschool.edu.ru/
Pasnen 2. Heoprannueckasi Xumus
2.1 MerTanmnbl 1 bubmmoreka [1OK https://myschool.edu.ru/
2.2 Hemeranns: 1 1 bu6muoreka L1OK https://myschool.edu.ru/
23 CBsI3p HEOPTaHUYECKUX U OPraHUYECKUX BEILIECTB bubmuotexa L{OK https://myschool.edu.ru/
Wroro mo pazaeny 17 bubmuotexa I{OK https://myschool.edu.ru/
Pa3gen 3. Xumus 1 )KH3Hb
3.1 XuMHS 1 )KU3Hb 4 bubaunoreka I1OK https://myschool.edu.ru/
Uroro no pazneny 4
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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10 KVTACC IOYPOYHOE IINTAHUPOBAHUE

Ne KosmyecTs 3
JIEKTPOHHBIE LI (ppoBbIE
n/m | Tema ypoka 0 4acoB Hdara P bp
o0pa3oBaTeJibHbIE pecypchl
Bcero

1 [IpeameT oprannyeckor XuMuu, €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE 1 bubmmorexa L{OK https://myschool.edu.ru/
Teopust crpoeHus opranndeckux coequHennii A. M. byTtieposa, e€

2 P P P YRIeP 1 bu6moreka I{OK https://myschool.edu.ru/
OCHOBHBIE ITOJIOKEHUS
[IpencraBnenue o Ki1accu(pUKauy OpraHnYecKux BemecTs. HomeHkiarypa

3 pedl ¢ P B P 1 bubnmoreka IIOK https://myschool.edu.ru/
(cuctemaTHueckasi) U TpUBHAJIbHbIE HA3BAHUS OPraHMUYECKUX BEIIECTB

4 AJKaHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTMUECKHUH Pl 1 bubnuorexka LHOK https://myschool.edu.ru/

5 MeraH 1 3TaH — IPOCTEUILNE NTPEACTABUTEIN AIKAHOB 1 bubmorexa L{OK https://myschool.edu.ru/

6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 bubmuoreka L1OK https://myschool.edu.ru/

7 OTUJEH U NPONWIEH — MPOCTEHIINE MTPEICTaBUTENN aJTKEHOB 1 bubmmorexa L{OK https://myschool.edu.ru/

8 IIpaktuueckas padora Ne 1. «IlomyueHue 3TuaeHa U U3yUYEHUE €T0 CBOMCTB)» 1 Bbubnmuoreka L{OK https://myschool.edu.ru/
Anxanuensl. Byraguen-1,3 n metunOytaauen-1,3. Ilonydenue

9 A 4 Y Y 1 bu6moreka I{OK https://myschool.edu.ru/
CUHTETUYECKOTO KayyyKa U Pe3UHBI
AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJIOTHYECKUH P,

10 .. P P 1 bu6mmoreka I{OK https://myschool.edu.ru/
AlnieTuieH — NpoCTEeNIINM TPEeICTaBUTEND aJIKUHOB

11 BrruncieHus 1o ypaBHEHUIO XUMUUYECKON PEAKIIUU 1 bubnuotexa LHOK https://myschool.edu.ru/

12 ApeHbl: 6eH3071 ¥ TOIyoJl. TOKCHYHOCTh apeHOB 1 bubmoteka L{OK https://myschool.edu.ru/
I'enetnueckas cBs3b yIeBOAOPOAOB, IPUHAICKAIIMX K PA3TUYHBIM

13 Y P puHaz B P 1 bubnmoreka IIOK https://myschool.edu.ru/
KJjlaccam https://myscl
[IpuponHble HCTOYHUKY YITIEBOAOPOAOB: IPUPOIHBIN ra3 U MOy THHIE

14 PHPOZL 4 p . PHp Y 1 bubnuoreka [1OK https://myschool.edu.ru/
He(dTsHBIE ra3bl, He()Th U MPOLYKTHI €€ epepaboTKu
[IpuponHbie HCTOYHUKH YITIEBOAOPOIOB: MPUPOIHBIN ra3 U MOMyTHHIE

15 PHpOX Y HOPOA . pHpoa s 1 bubmuoreka LIOK https://myschool.edu.ru/
He(dTsHbIE ra3bl, HeTh U MPOLYKTHI €€ TepepaboTKu

16 KonTponsHas padota 1 mo pazaeny «YrieBoaopoabhy 1 27.12 bubnumoreka IIOK https://myschool.edu.ru/

17 [IpenenbHbIe OMHOATOMHBIE CIIMPTHI: METAHOJ U 3TaHOJ. BonopoaHas CBs3b 1 10.01 Bbubnuoreka L{OK https://myschool.edu.ru/

18 MHOroaroMHbl€ CIUPTHI: STUICHIJIUKOIb U TIIULIEPUH 1 17.01 bubmoteka [IOK https://myschool.edu.ru/
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denour: CTPOCHHUEC MOJICKYIJIbI, (1)I/I3I/I‘16CKI/IG H XUMHNYCCKUC CBOI’ICTB&,

19 1 24.01 bu6mmoreka 1{OK https://myschool.edu.ru/
MIPUMEHEHUE

20 Anpaerunpl: GOpMaIbIETHI U alleTATbICTHA. AIIETOH 1 31.01 bu6moreka I{OK https://myschool.edu.ru/
OnHOOCHOBHBIE Mpese € KapOOHOBBIE KUCIIOTHI: a a

21 AAHOOCHOBHKIE HPEASILHAIC KAPOOHOBRIC KHCTOTRL: MypaBbuiiast 1 1 7.02 bubnuotexa LHOK https://myschool.edu.ru/
yYKCyCHast

22 IIpaktuyeckas pabora Ne 2. «CBOHCTBa pacTBOpa YKCYCHOU KUCIIOTBD) 1 14.02 bubnuorexa LHOK https://myschool.edu.ru/
CreapuHOBasi U OJIEMHOBAsI KUCJIO aK MpeJICTaBUTE c

23 TEAPHHOBAT L QIICHHOBAT KMCHOTH!, KAK [PCSACTABUTCIH BHCIIHR 1 21 bubnmoreka IIOK https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT

24 MBpU1a Kak COJIHM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOIIIEE AeHCTBHUE 1 28.02 bubnuotexa LHOK https://myschool.edu.ru/

)5 CrnoxHble 2pUPHI KaK TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['uaponus ! 6.03 Butmorexa LOK hitps://myschool.edu.n/
CIIOXKHBIX 2(UPOB : .

26 JKupsr: rugponus, mpuMeHeHne, OMoJornYecKas posib )KUPOB 1 13 bubmoteka [{OK https://myschool.edu.ru/
% : , .B WIITHE TIPEJICTAaBUTEIN: TIIFOKO34,

7 TJIICBOBI: COCTaB, KiIaccuukanus. BaxxHeinme npecTaBuTeNn: T q 20 BuGmiorexa LIOK hitps://myschooledu.ru/
dbpykTO3a, caxaposa

28 Kpaxman u nemntono3a Kak NpUpOIHbIE NOIUMEPHI 1 3.04 Bbubnmuoreka L{OK https://myschool.edu.ru/

79 KontponwHnas pabora 2 no pazneny «Kucinoponaconepskariye opraHuuecKie ) 10.04 Butnorexa LIOK hitps://myschool.edu.n/
COCTUHEHUS» : .

30 AMWHBI: METHJIAMUH ¥ aHWJIUH 1 17 bubmuoreka LIOK https://myschool.edu.ru/

31 AMUHOKHUCIOTHI Kak aM()OTepHbIE OpraHUYEeCKUE COSAMHEHUS, UX { Butmorexa LOK hitps://myschool.edu.n/
O6uonornueckoe 3HaueHue. [lentuapt AUps://MYSChOOLEAUIL:

32 benku kak nmpupoaHbIe BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS 1 bubmoteka [{OK https://myschool.edu.ru/

33 OCHOBHBIE TOHATHS XUMHUHU BBICOKOMOJICKYJISIPHBIX COCTMHEHUMN 1 bubmoteka [IOK https://myschool.edu.ru/
O CHUII.

34 CHOBHBIE METO/Ibl CHHTE3a BRICOKOMOJIEKYJISIPHBIX COEAMHEHUI i Butmorexa LOK hitps:/myschool.edu.nu/
[ImacTmaccel, Kay4yKH, BOJJOKHA

OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KVIACC

Ne KoanuectB JlaTta
Tema ypoka
n/n 0 JacoB H3y4eH
Bcero usi
1 XUMHUYECKUHN 3JIeMEHT. ATOM. DJIEKTPOHHAsi KOH(PUTypanus aTOMOB 1
) [Iepnonnueckuit 3akoH u lleprogndeckas cucreMa XUMUYECKUX IEMEHTOB
. Y. MeHnneneeBa, MX CBSI3b C COBPEMEHHOM TEOPUEHN CTPOCHUSI aTOMOB !
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX
3 COCIMHEHUH MO IpyIIaM U nepruojaM. 3HadeHUE NEPUOANUECKOTO 3aKOHA U 1
CUCTEMBI XUMHUYECKUX 31eMeHTOB J[.M1. MeHeneeBa B pa3BUTUN HayKU
4 Crpoenue BeniecTBa. XUMUYECKas CBA3b, €€ BUABI; MEXaHU3MBI
00pa3oBaHMs KOBAJICHTHOH CBsI3U. BomopoaHas CBs3b I
5 BanenTtHocTh. DnekTpoorpuiareabHocTh. CTeneHs okuciaeHus. Bemecrsa
MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO CTPOECHUS !
6 [TonsTe o nucnepcHbIX cucrtemMax. VICTUHHBIE U KOJIJIOUHBIE PACTBOPBI.
MaccoBast 105151 BELIECTBA B paCTBOPE !
7 Knaccugukanus 1 HOMEHKIIaTypa HEOPraHMUECKUX COeTMHEHUH.
['eneTnyeckas CBA3b HEOPraHMUECKUX BEIIECTB, PA3IUYHbIX KJIACCOB !
Knaccudukarus XuMruuecknux peakiiii B HEOPraHMIeCcKor M OpraHnYecKoi
8 XUMHH. 3aKOH COXPAaHEHUS MAacChl BEIIECTB; 3aKOH COXPAaHEHUS U 1
IIPEBpALIEHMS] SHEPTUU IPU XUMHUYECKUX PEAKIUIX
9 Cxopoctb peakuuu. OGpaTiMble peakiii. XMMUYECKOe paBHOBECHE 1
10 [Tpaktrueckas padota Ne 1. « BiustHue pa3nuuHbix pakTopoB HA CKOPOCTH
XUMHYECKON peaKIum» 1
OnexTponuruyeckas auccouuanys. [IonsTue o BOJOpOJHOM NOKa3aTese
11 (pH) pactBopa. Peakiiuu nonHoro ooMeHa. ['uaponus opraHudeckux u 1
HEOPraHUYECKUX BEIIECTB
12 OKuCINTENBHO-BOCCTAHOBUTENbHBIE peakuu. [IoHsaTHE 00 3IeKTpoIn3e
pacIiaBoB U pacTBOPOB COJIEH !
13 KontponpHas pabora 1 o pazneny «TeopeTuueckre OCHOBBI XUMHUM» 1 6.12
Meraisl, ux nonoxeHue B [lepuogudeckoil cucTeMe XUMHUYECKUX
14 anemenToB JI. . MenneneeBa 1 0COOEHHOCTH CTpOeHUst aToMOB. O01me 1 13
¢du3nyeckre CBOMCTBa METANIOB
15 CrnnaBel METAUIOB. DJIEKTPOXUMHUYECKUH psAJl HANIPSKEHUH METaJNIOB 1 20
16 XHUMHYECKHE CBOMCTBA BAKHEHUIITNX METAJUIOB (HATPHMA, KU, KaJIbIIUH, ! 2712
MarHui, aIIOMUHUN) U KX COSTMHEHHI )
17 XHWMHUYECKHE CBOMCTBA XpOMa, MEIM U UX COECIMHEHHUN 1 10.01
18 XHMHUYECKHUE CBOMCTBA IIUHKA, KeJle3a U UX COCIMHEHUM 1 17.01
19 [Tpaktuueckas padora Ne 2. "Perienue skcnepuMeHTAIbHBIX 33/1a4 110 TeMe ! 24.01
«MeTamisn" '
20 Hewmeramnnbl, nx nonoxenue B Ilepuonudeckoit cucreMe XMMHUECKUX { 31.01
smemenToB JI. . MenneneeBa 1 0COOCHHOCTH CTPOSHHSI aTOMOB '
)1 dusnueckre CBOMCTBA HEMETAIUIOB. AJUIOTPOIUS HEMETAIIIOB (Ha IpUMepe ! 202

KHCII0poa, cepbl, hocdopa u yrepoaa)




22 XHWMHYECKHE CBOMCTBA FAJIOT€HOB, CEPHI U MX COCANHEHUIN 1 14.02 b

23 XuMHYecKre CBOcTBa a3oTa, pocodpa U X coeNMHEHU N 1 21.02 b

24 XHUMHUUYECKUE CBOMCTBA YINIEPOAa, KPEMHHUS U UX COCIUHEHUM 1 28.02 b

25 [IpuMeHeHre BaKHEUIINX HEMETAJIIOB U UX COEIMHEHUN 1 6.03 b
O06o06mieHre U cucTemMaTH3alys 3HaHui mo reme «Hemerasmbn.

26 Brruucnenus no ypaBHEHUAM XUMHYECKUX PEAKIIUN U TEPMOXUMHYECKUE 1 13.03 b
pacd€Tel

27 [Ipaxtuyeckas padora Ne 3. «Perienne skcepuMEHTaIbHBIX 3324 110 TEME | 20.03 5
"HemeTasib"» '

28 KonTponbhas pabota 2 no remam «Metamis» u «HemeTamisn 1 3.04 b

79 Heopranunueckue u oprannueckue kuciorsl. Heoprannueckue u { 5
OpraHMYeCKHE OCHOBAHUS

30 AmboTepHbIe HEOPraHUYECKHUE U OPraHUYECKUE COCTMHEHMUS. 1 5
I'eneTnueckas cBA3b HEOPraHUUECKUX U OPraHUYECKHUX BELIECTB

31 Ponb xuMum B 00€CTIEUCHUH YKOIOTHUECKOM, SHEPTeTHUSCKOW U TTUIIICBON 1 5
0€30I1aCHOCTH, Pa3BUTUU METULIMHbI

1 [Ipencrapnenus 00 0OIMX HAYYHBIX MPUHLIMIIAX TPOMBIIIIECHHOTO { 5
NIOJTyYEHUS Ba)KHEHUIIINX BELIECTB

33 UenoBek B MUpPE BEILIECTB U MAaTEPUAIIOB 1 b

34 XHUMHUS U 310pOBBE YEIIOBEKA 1
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YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA
* Xumus, 10 xknacc/ I'abpuensa O.C., OOIIECTBO ¢ OrpaHUYEHHON 0TBETCTBEHHOCTHIO «JIPODAY;
Axunonepnoe o6mectBo «M3narensctBo «IIpocBemenuey
» Xumus, 11 knace/ I'abpuensa O.C., O01iecTBo ¢ OrpaHUUYE€HHON OTBETCTBEHHOCTHIO
«IPODAY»; Axunonepnoe obmectBo «M3narensctBo «IIpocsemenuey

Beenure BapuaHT

METOANUYECKUE MATEPUAJIBI J1JISA YUUTEJISA

Beeaure 1. O.C.I'abpuensn, I.I.JIpicoBa «Xumusa Metoaudeckoe nocooue — 0a30BbIi YPOBEHBY -
M.: lpoda 2022 rog.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O011as XuMus B TECTax, 3ajiayax, ynpaxHeHusx. 11
kiace» — M.: lpoda, 2023 rog.

3. O.C.I'abpuensH, [1.H.bepeskun, A.A.YiiakoBa «Xumus 11 kinacc: KoHTponbHbie 1
MPOBEPOUHBIE padOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I.I'JIsicoBa, A.I.BBenenckas «Xumus 11 knacc: HactonbHast kuura s
yuutens». Yacte 1 — M.: [lpoda, 2019 roa.

5. O.C.I'abpuensu, I'I.JIsicoa, A.I'.BBenenckas «Xumus 11 knacc: HactonbHas kaura ajis
yuutens». Yacts 2 — M.: [lpoda, 2022 rox.

6. O.C.I'abpuensn, [1.B.Pemeros, U.I.OctpoymoBa «3agaun Mo XuMUU U CIIOCOOBI UX PEILICHUS
- M.: «Ilpodar, 2021ron.

7. B.I. lenncoBa «Xumus 11 knacc noypounsle miansl no yueOuuky O.C.I'abpuensna,

[T JIsicoBoi» - Bonrorpag» Yuutens 2018roxn.

8. M.A Psa6oBa, Y.}JO.Hesckas, P.B.JInako «Tectwl mo xumuu 11 knaccy, - M.: Dk3amen, 2019r.

9.9. O.C.I'abpuensiH, U.I.ocTpoyMOB « XMMHUYECKHI 3KCIEpUMEHT B 1mkoje 11 kinacey; - M.:

Hpoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
Beenure Baenurenannsichttp:// www.chemnet.ru ['azera « Xumusi» u caidt aiig yuurens «5 uay
Ha YPOK XUMHUI»

http://him.1september.ru Enunas xomnekust [OP: [IpenMeTHas kosekuus « XuMush»



http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbIE 3KCIEPUMEHTBI:
xumust. Komnekuust Poccutickoro 061eo0pa3oBareibHOro nopraia

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

http://www alhimik.ru Bcepoccuiickasi omuMnuana mKkoJIbHUKOB [0 XUMUU
http://chem.rusolymp.ru Opranuyeckasi XuMus: JEKTPOHHbBIA YUEOHUK JJIsl CPEAHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHHU: 3JIEKTPOHHBINA yUEOHUK

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

http://www.chemistry.ru Jluctaniirionsasi ouMnuajga o XUuMUM: TEIEKOMMYHUKAIIMOHHBIH

0o0pa3oBaTeNbHbIN TPOEKT






