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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XuMuM Ha YpOBHE CpeAHEro 001ero oopazoBanus pazpaboTaHa Ha
ocHoBe DenepasibHoro 3akoHa OoT 29.12.2012 Ne 273-d3 «O6 obOpazoBanuu B
Poccuiickoit ®denepanun», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS (denepaibHON
oOpa3oBaTenbHOl Mporpammbl cpeanero obmero oOpaszoBanus (DPOII COO),
NpeAcTaBleHHbIX B DefiepalibHOM  TOCyJapCTBEHHOM o0pa3oBaTeIbHOM
cragaapre COO, c¢ yuérom Konuenmuu mnpenomaBaHusi y4eOHOro IpeameTa
«Xumus» B 00pa3oBaTelibHBIX opraHuzanusax Poccuiickoit  ®Dexaepaiuu,
pealn3yIoMX OCHOBHBIE 00pa30BaTeNIbHbIE MPOTPaMMbl, 1 OCHOBHBIX MOJIOKEHUN
«Ctparerun pa3Butus Bocniutanus B Poccuiickoit @eaepannn Ha nepuoa a0 2025
roga» (Pacnopsbkenune IlpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).
[Iporpamma pa3paboTaHa s HCIOJB30BaHUA O0OpyAoBaHMsS LeHTpa «Touka
pocTay.

OcHOBY NOJXOJI0B K pa3pab0oTKe MPOrpaMMbl MO XUMHH, K ONpPEAEICHUI0 001Iei
CTpaTernd OOy4YeHHs, BOCIMTAaHUS U Pa3BUTHS OOYyYaIOLIUXCS CpPEICTBAMU
yuebHoro npeameta «Xumusk» s 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHnentyanpHbie ToyioxkeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHUs, pe3yibTaToOB OOyYeHUsT U TpeOOBAHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHME, MOJy4aeMOE€ BBIMYCKHUKAMH 00I€00pa3oBaTEIbHON
OpraHu3alllH, SIBISETCS HEOTHEMIIEMOW YaCThIO UX 00pa30BaHHOCTH. OHO CITYKHUT
3aBEPILIAIOIINM ATANlOM PEAIM3alMU Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE
KJIFOUEBBIX  LIEHHOCTEH, MPUCYIIUX  LEJOCTHOM CHCTEME  XHUMHUYECKOTO
oOpa3oBaHus. OTH 1IEHHOCTH KacaloTCs TMO3HAHUA 3aKOHOB  MPUPOJBI,
(bopMHpOBaHUS MUPOBO33pEHUS MU OOUIEH KyJbTYypbl 4YEJNOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIEHHSI K CBOEMY 3I0POBbIO U TMPUPOJIHON
cpene. Peamusyercs xumuueckoe oOpa3oBaHuE OOydYalOIIMXCS Ha YpPOBHE
cpenHero oOmiero o0pa3oBaHHUSI CpeACTBAMHU y4eOHOTO TMpeameTa «XUMUs,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B INPOTrpaMMe IO XHUMHH C
y4€ToM crenu@uKd HaykKu XUMUU, €€ 3HA4YeHHs B TO3HAHUU TPUPOJLI U B
MaTepuaIbHON KM3HU OOILECTBa, a TAKXKE C YUETOM OOIIMX LIeJeil U MPUHIIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE€ CHUCTEMBbl CpPEOHEro  OOIIero
oOpazoBanus B Poccuiickoit denepanuu.

XHUMHSL Kak D3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HWIPAaeT OCO0yH0 poJib B
COBPEMEHHOW IUBWJIM3AIMKU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IMHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXAIOIEr0 MHUpPA, OCO3HAHMSI B3aWMOCBSI3U MEXKIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSMU PUMEHEHUSI.
TecHO B3aMMOJEICTBYS C JPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHS CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJa M KHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHass XMMHS KaK Hayka
co3ujiaTeNibHasl, KaK HayKa BBICOKMX TEXHOJIOTMW HallpaBlieHA Ha pEIIeHUE



rJI00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
DHEPTreTUYECKOH, MUIIEBOM, YKOJIOTHIECKON 0€30IMaCHOCTH U OXPaHbI 3I0POBBSI.

B coorBercTBHM ¢ OOmMMMH TEMSIMH W TPUHIUIIAMHA CPETHETO OOIIeTro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YUYCHHS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJbTYPHYIO MOJTOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM IS BbIPAaOOTKM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCIECIIHOTO BKIIOYEHUS B JKU3Hb COLMYMa, MPOJOJLKCHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJCTBEHHO C XUMHUEH.
CocraBnsitomiuMu ~— nipeamMeTa  «XUMHUS»  SBISIOTCS  0a30Bble  KypCehl  —
«Opranuyeckas xumuss» u «OOIas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJICP>KaHMsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMa
3HAHUM MO HEOPraHWYECKOW XMMUU (C BKIIOUEHHUEM 3HAHUU U3 00l XUMHUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YUYECHHUU
npeaMera o0ecleurBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pas3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Ctpyktypa coaepkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpPraHU4YecKass XUMHS» CPOpMHUpOBaHa B MpOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TOJAXO0Ja K U3Y4YEHHI0 Yy4eOHOro Marepuana Hu OOyCIIOBIEHa
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW  HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YypOBHsIX. Tak, B Kypce OPraHMYECKOM XHUMHH BEIIECTBa
paccMaTpHUBAaIOTCSI HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUN, a TaKXKE€ Ha YPOBHE CTEPEOXUMHUYECKHMX M DIJIEKTPOHHBIX
MpeACTaBlIeHU O CcTpoeHuu BemecTB. CBeleHUs 00 H3y4aeMblXx B Kypce
BEI[ECTBAX JAIOTCS B PA3BUTHHU — OT YTJIEBOJOPOJIOB JO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHMueckod XUMHM I[OJYYarT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
MPEJCTABICHUS] O XUMUYECKOM CBSI3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON PEaKIIUH.

[lon HOBBIM yIJIOM 3peHUs B mpeaMere «XuMmus» 0a30BOTO  YPOBHS
paccMaTpuUBaeTCsd W3YYEHHbIH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
TEOpPETUYECKU Marepuan U (AKTOJOTMYECKHE CBEICHHUSI O BEIIECTBAX U
XUMHUUYECKO peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas U HeopraHuyeckas
XUMHUS» OOyYarolmuUMCsl TMPEIOCTABIISICTCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEePUOIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJO0JOTUYECKUX TO3HUIUH,
rIy0oke TOHSATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMM O5TOro 3akoHa — OT
00001maroIIeii 10 OOBICHSIONMIEH U TPOTHO3ZUPYIOIIEH.

Envnas cucremMa 3HaHWMNW O BaXHEMIIMX BENIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyiHsgercs B Kypcax 10 u 11 kmaccos
AJIEMEHTAMH COJICPXKAHUS, UMEIOIUMHU KYJIbTYPOJOTHUUECKUA W TPHUKIATHOU
XapakTep. OTH 3HAaHHUS CIOCOOCTBYIOT IOHMMAaHHUIO B3aMMOCBS3M XUMUHU C
IPYTMMU HayKaMH, PACKPBIBAOT €€ POJb B ITO3HABATEJIBLHOW U TPAKTUYECKOU
JEATEIIBHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBaXXEHUS K TIPOIIECCY
TBOpYECTBAa B 00JIACTU TEOPUM W MPAKTUUECKUX MPHUIOKEHUN XUMHH, TOMOTaroT
BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX



npoOsiemMax, CBSI3aHHBIX C XMMHEW, KPUTUUYECKH OCMBICIUBAThL MHPOPMALMIO U
OPUMEHATh €€ i1 TONOJHEHUs 3HAHWM, pEeHIeHUs HWHTEIUIEKTYaJIbHbIX U
HKCIIEPUMEHTAJIBHBIX UCCIEN0BATENbCKHUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHSL  M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopMupoBaHrue y 0OYyYarOIIMXCS MHPOBO33PEHUECKONW OCHOBBI I MOHUMAHMS
dunocopckux uaed, Takux Kak: MaTepualbHOE €AMHCTBO HEOPTraHMYECKOro M
OpPraHMYECKOro MHpa, OOYCIOBIEHHOCTb CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBJICHUWA IIYTEM OSKCIIEpUMEHTa U
pelieHus MPOTHUBOPEYUN MEXIYy HOBBIMM (aKTaMU U  TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEUICHUU IKOJIOTMYECKUX MpoOseM, a
Takke MpoOJeM cOepexeHUs: IHEPTeTUIECKUX PECYPCOB, ChIPbsI, CO3/JaHUsI HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B mnane pemieHus 3aa4 BOCIIUTAHUS, Pa3BUTUS U COLMAIM3ALUN 00YyYaroIMXCs
NPUHATHIE MPOrPaMMON MO XUMHUHU TOJXOJbl K ONPEIEICHUIO COAEpKaHUS U
NOCTPOEHUsI TMpeAMeTa MpeaycMaTpuBaroT (OPMHUPOBAHUE YHUBEPCAIBHBIX
y4eOHbIX JCUCTBUH, HMEIOIIMX 0a30BO€ 3HAYEHUE JUIsl Pa3IUYHbIX BHJIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00padOTKu MH(pOpMaLUH,
HEOOXOAUMBIX JII MPUOOPETEHUsS] OMbITa MPAKTUYECKONM M HMCCIIEI0BATENbCKOU
JEeSATEIbHOCTH, 3aHUMAIOILIEH BaKHOE MECTO B MMO3HAHUH XUMUHU.

B npakTuke npenogaBaHWs XHMHM KAaK HAa YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl, TaK U HA YPOBHE CPEAHETO OOIIETr0 00Opa30BaHuUs, [IPH ONPEACICHUH
COJIEPKATEIIbHOM XAPAKTEPUCTHUKHU LEJIed HW3Y4YEHUS IpeIMeTa HallpaBJICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAyKH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPaKTUUYECKOU
NEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOUKM 3PEHUSI TAKOW NOAXOJ K OIPEACICHUIO LIEJEH H3y4YEeHUs
IpEeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHUs INIABHBIMU LIEJIAMH U3yYEHUS MpeaMeTa « XUMUs
Ha 6azoBoM ypoBHe (10 —11 kJ1.) sIBISIFOTCS:

dbopMUpOBaHUE CHUCTEMbl XMMHMUYECKUX 3HAHMM KakK BaKHEWIIEW COCTaBIISIOIIECH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPAa, B OCHOBE KOTOPOMl JieXaT KIIOYEBbIE
NOHATHUS, (PYHIAMEHTAJIbHBIE 3aKOHBI M TEOPUM XMMHH, OCBOCHHE SI3bIKa HAYKH,
YCBOEHUE U MOHMMAHUE CYIIHOCTH JOCTYIHBIX 0000IIEHNI MUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMJIEHHUE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHHUS;
dbopMUpOBaHHE U pa3BUTHE IMPEACTABICHUI O HAyYHBIX METOAAX IO3HAHMS
BEIIECTB U XHMHUYECKUX DPEaKIUil, HEOOXOJUMBIX ISl MPUOOPETEHUs YMEHUM
OPUEHTUPOBATHCS B MHUPE BEIIECTB U XMMHUYECKHUX SIBJICHUH, HMEIOLIIUX MECTO B
MIPUPOAE, B MPAKTUYECKOW U NOBCEIHEBHOW KU3HU;

pa3BUTHE YMEHUH M CIIOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HAOMIOJEHHEM U
OOBSCHEHHEM XHWMHYECKOIO JKCIEpPUMEHTa, COOII0OJEHUEM MpaBujl 0€30MacHOro
oOpallieHusl ¢ BEIIECTBAMHU.

Hapsiny ¢ sTuMm, conep:kaTelbHas XapaKTepUCTUKA LeJied W 3aady U3y4YeHUs
peaMeTa B IPorpaMme 1Mo XUMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CHCTEME cpeHero oodmiero odpazosanus. CerojHs B
NpernoJlaBaHul  XUMHM B OoJibllIeld  CTENEeHH OTHAETCS  MPEeANOYTEHUE



NPAKTUYECKOH KOMIIOHEHTE COJep)KaHWs OOydYeHHUs, OPHEHTHPOBAHHON Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTEIbHON OpraHU3aliy, BIAACIOIIETO0 HE
HA0OpOM 3HaHWW, a (PYHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN W TMPUMEHEHHUS WX B PEATbHOU >KH3HU
JUTSL pEIICHUs TPAKTUUECKHX 3ajad.

B cBsi3u ¢ 3TUM Tpu WM3Y4YEHHH NpeaMeTa «XUMHUS» JTOMUHUPYIOIIEe 3HAYCHHE
IpUOOPETAIOT TaKue IeNU U 33/1a49H, KakK:

amanranus OoOyJaromMXcsi K YCIOBUSM JTWHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  WHTCIUICKTYallbHO  Pa3BUTON  JUYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYTHUYECTBY, CAMOCTOSATEILHOMY TPUHSATHIO TPAMOTHBIX
pelIeHnii B KOHKPETHBIX KU3HEHHBIX CHTYAIlHSIX, CBS3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dbopMupoBaHUEe y 00YUYaAIOIIMXCSl KIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIUH),
UMEIONINX YHUBEPCAIbHOE 3HAYEHUE [UIS DPA3IUYHBIX BHUIIOB JIEATEIHHOCTH:
perieHus nmpooJieM, MOKMCKa, aHaIu3a U 00pabOTKH MH(OpMaAUU, HEOOXOIUMBIX
JUIS TIPUOOPETEHUS OMbITA ACSITENbHOCTH, KOTOpas 3aHMMaeT Ba)KHOE MECTO B
MO3HAHUH XUMHH, a TaKKe JJI OLIEHKH C TIO3UIMA SKOJIOTHYECKON 0€30macHOCTH
XapakTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOILIECCOB Ha OPraHU3M YeIOBEKa U
IPUPOJIHYIO CPELY;

pa3BUTHE TIO3HABATEIbHBIX WHTEPECOB, HHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM 00yUYaroImUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIC
3HAHMS IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEMEHHbIC MH(POPMAIIMOHHBIE TEXHOJOTHUU JIJIsl TIOMCKAa W aHaliu3a yueOHOU u
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJIEP KaHMUS;

dbopMUpOBaHHE U Pa3BUTHE Yy OOYYArOIIMXCS ACCOIMATHBHOIO M JIOTUYECKOTO
MBIILUIEHUS], HA0JII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpH IJIAHUPOBAHUU WU TPOBEIACHUH XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE y  oOydarmomuxcsi  yOexkAEHHOCTM B TYMaHHUCTHYECKON
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPOOIeM
paIMoHATBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETUUYECKUX PECYPCOB U
COXpaHEHHUsl TPUPOTHOTO PABHOBECHS, OCO3HAHWS HEOOXOAMMOCTH OEpeskHOTO
OTHOIIIGHUSI K TPUPOJE W CBOEMY 3[I0POBBIO, a TakKXKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSI TOJMYUYEHHBIX 3HAHUW I TPUHSITHS TPAMOTHBIX PEIICHUN B
CUTYaIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B ydeOHOM 1utane cpemHero oOriero oOpa3oBaHUs MPEAMET « XUMHsD 0a30BOTO
YpOBHS BXOAUT B COCTaB mpeAMeTHONM obnactu «EcTecTBeHHO-HayudHbIE
IPEIMETHD).

OO1ee 4MCIO YacoB, OTBEAEHHBIX ISl M3Y4YCHHs] XUMHUHM, Ha 0a30BOM YpOBHE
cpeaHero oomero odpazoBaHus, coctariseT 68 yacoB: B 10 kmacce — 34 yaca (1
yac B HeJento), B 11 knacce — 34 yaca (1 gac B Hefenio).

COJIEP)KAHUE OBYUYEHUSA

10 KITIACC



OPI'AHUYECKASA XUMUA

Teopernyeckre OCHOBBI OPraHUYECKON XUMUU

[Ipeamer opraHM4yeckod XuUMHUHU: €€ BO3HUKHOBEHHE, pa3BUTUE M 3HAYEHUE
B MOJYYEHUH HOBBIX BEIIECTB M MaTepUaloB. Teopusi CTpOEHUS OPraHUYECKHX
coequHennit A. M. bBytnepoBa, e€ ocHOBHBIE ToJI0keHUsA. CTPYKTYpHBIE (hOPMYJIBI
OpraHMYecKux BemecTB. ['omosyorus, u3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[IpeacraBnenre o KiaccupukalMu OpraHMYeckux BemecTB. HomeHknatypa
OpraHMYECKUX COEIUHEHUN (CUCTEeMaTHUYecKas) W TpUBUAJIbHBIE HAa3BAHUS
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.
OKCIIEpUMEHTAIbHBIE METOJbl H3yYEHUS BEHUIECTB W MUX [PEBPAILCHUI:
O3HAKOMJIEHHE C 00pa3laMy OpPraHUYeCKHX BEIIECTB W MarepuajlaMud Ha HX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJl OPraHUYECKUX BEIIECTB, HAOJIIOJECHUE WU
OMKCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yrneroopoasl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUAN Psifl. METaH U 3TaH — NpOCTEUIINE
NPEACTABUTENN AJIKAHOB: (DU3MYECKME W XUMHUYECKHE CBOMCTBa (peakuuu
3aMEIEeHUS U TOPEHHUS ), HAXOXKIECHUE B IPUPOJIE, TOTYyUYEHUE U IPUMEHEHHUE.
AJIKEHBI: COCTaB W CTPOEHHE, TOMOJOTHYECKUU psA. ODTWIEH W NPONWIEH —
IpOCTEHIINe NPEACTaBUTENN AJKEHOB: (PU3NYECKUE MU XUMHUYECKHUE CBOWCTBA
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
HOJIUMEPU3ALINH ), TOJTYyUYEHUE U IPUMEHEHHUE.

Ankanuensl: Oytamuen-1,3 u wmetwnOyrtaauen-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKHE CBOMCTBa (peakius nojaumepusanuu). [lomydyeHne cUHTETHYECKOTO
Kay4yyKa U pE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTU CTPOCHHSI, TOMOJIOTHUECKUI psii. ALIETHIIEH —
NPOCTEUIIMN TPECTABUTENb AJIKWHOB: COCTaB, CTPOEHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpEeHUs), MOJYyUYEHUE U TPUMEHEHUE.

Apenbl. beH3on: coctaB, cTpoeHue, (u3nUeCKHMe M XUMHUYECKHE CBOMCTBa
(peakiu raJIOrTeHUPOBAHUSI M HUTPOBAHMS), TIOJydYeHHE U puMeHeHue. Tomyod:
COCTaB, CTpPOEHHE, (U3NYECKHME W  XHUMHUYECKHE CBOMCTBAa  (peakiuu
rajJJOr€HUPOBAHUS W HUTPOBAHUS), IMOJyYeHHE W MpHUMEHeHue. TOKCUYHOCTh
apeHoB. ['eHeTMuYeckas CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIEKANUMHA K
pa3IMYHBIM KJIACCAM.

[TpupoHble UCTOYHUKU YTIeBOAOPOAOB. [IpupoaHbIil Ta3 U NOMyTHBIE HEPTIHbIE
ra3el. Hedts 1 e€ mpoucxoxaenue. CrocoObl mepepabOoTKu He(TU: TEPETOHKa,
KPEKUHT (TePMUYECKUN, KaTAIUTUYECKHil), muponu3. [IpoaykTel mepepaboTku
He(THU, MX MPUMEHEHHE B MPOMBIIIJIEHHOCTH W B ObITy. KameHHBI yromnb u
MPOJYKTHI €r0 NepepadoTKu.

DKCNEepUMEHTAIbHBIE METOJbl M3Y4YEHHS BEIIeCTB U WX MpEeBpalleHU:
O3HAKOMJIEHWE C O0Opa3llamMu IJIacTMacC, KaydyKOB U PE3UHbI, KOJUIEKIUU
«Heptp» u  «Yroap», MOAECIMPOBAHUE  MOJIEKYJ]  YIJIEBOJOPOJIOB H



raJlOr€HONPOU3BO/IHBIX, IPOBEACHNUE IPAKTUUECKON pabOThl: MOJYyYEHUE HTHIICHA
Y U3YUYEHHE €TO CBOWCTB.

Pacuérnbie 3anaun.

Bbluncienyss o ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIHYECTBA
UCXOJHOTO BEIIEeCTBAa WM NPOAYKTa pEeaklMu IO HU3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).
Kucnopoaconepxaiye OpraHu4eCcKue COCIUHEHUs

[TpenenbHbIE OTHOATOMHBIE CIIUPTHI. METaHOJI U ATAHOJ: CTPOEHUE, PUZNYECKUE U
XMMHUYECKHE CBOMCTBA (pPEeaKMU C aKTUBHBIMU METaJlIaMH, T'aJIOT€HOBOJ0OPOIaMH,
rOpeHHE), NpUMEHEHuEe. BoIopoaHbIE CBSI3M MEXAY MOJIEKYJIaMHU CIIMPTOB.
JleficTBHE METAaHOJIA U 3TAHOJIa HA OPTraHU3M YEJIOBEKA.

MHoroaromMHble CIUPTHI. DTUIEHIIIMKOJb U IJIMLEPUH: CTPOEHUE, (PU3NUECKUE U
XMMHUYECKHE CBOMCTBAa  (B3aMMOAEWCTBHE CO  WICJIOYHBIMH  METaJUlaMH,
KAueCTBEHHAs] peakluus Ha MHOTOAaTOMHbIE CHUpTHI). JlelicTBME Ha OpraHusm
yenoBeka. [[pumenenne rmuuepruHa u dTUIICHTIITUKOJIS.

DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3UYECKUE U XUMUYECKHE CBOMCTBA. TOKCHUYHOCTh
¢denomna. [Ipumenenue denona.

Anpaeruipl ¥ KeToHbl. DopManbAerul, aleTalbAETU: CTPOECHUE, (PU3NYECKHE U
XUMHUYECKHUE CBOMCTBA (pEaKIMU OKHCIIEHHUS W BOCCTAHOBJICHHS, KaU€CTBEHHbIC
peakuyn), NOJy4eHHE U IPUMEHEHUE.

OnHOOCHOBHBIE Tpe/eibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbuHash U YKCYCHas
KHUCJIOTBI: CTPOEHUE, (PU3nUecKre U XMMUYECKUE CBOMCTBA (CBOMCTBA, 00IIMeE /7S
Kjlacca KHUCJIOT, peakuus OSTepuuKanuu), IMOJIy4eHHEe U IPUMEHEHUE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHl KaK MPEACTABUTENIN BBICIIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KApOOHOBBIX KUCJIOT, X MOIOILEE AeHCTBHE.
CrnoxHble 3QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPONIN3 CIIOKHBIX
sa¢upoB. Kupsl. I'maponus xupos. [IpumeHnenue >xupoB. buonoruueckas poib

YKUPOB.
VYrneBoasl: coctaB, KiaccuduKaiuys yriieBoJ0B (MOHO-, IW- W TOJUCAXapUbI).
['moko3a — mnpocTedmmii MoHocaxapu: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI,

bu3nueckue U XuMUYeCKue CBOMCTBa (B3aumojencTue ¢ rugpokcuaom Meau(ll),
OKHCIICHHE aMMHUayHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBICHUE,
OpO’KeHHE TIIFOKO3bl), HAXO0XIACHUE B NPHUPOAE, NPUMEHEHHE, OHOJOTrhYecKas
posb. PorocuHTe3. pyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman m nemmono3a Kak NpupoiHble nonumepsl. CTpoeHHe Kpaxmaina u
Heunroso3bl.  PU3NYEeCKME W XHMMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAaueCTBEHHAs PEAKIUS C HOJIOM).

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHMs] BEIIECTB M WX IPEBpaLICHUMN:
npoBeJicHHe, HAOMIOJCHUE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHOJa
okcugoMm Meau(ll)), MHOroaroMHbBIX CHOUPTOB (B3aMMOJICHCTBHUE TIIMIIEPUHA C
ruapokcugom meau(ll)), anpaeruoB (OKUCICHUE aMMHUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapoxkcugom wmemu(Il), B3aumojmelcTBHE Kpaxmalla C HOJOM),
MPOBEICHNE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.
PacuéTHrble 3amaun.



Bbluncienuss o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJTUYECTBA
WCXOJTHOTO BEIIEeCTBA WM TPOAYKTa PEAKIMH IO W3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIIHH).
A3oTcoeprkalme OpraHu4eckue COeIMHEHHUS.

AMWHOKHUCIIOTHI Kak aM(OTepHbIE OpraHWYECKHe coeauHeHUus. Du3znyeckue u
XMMHUYECKUE CBOMCTBA aMUHOKHUCJIOT (Ha MNpuMepe riauluHa). buonormyeckoe
3HaYCHUE aMUHOKHCIIOT. [lenTumbr.

benku kak TpUPOJHBIE BBICOKOMOJEKYJSIpHbIE coeAuHeHus. [lepBuuHasi,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEaKIIMK Ha OEJIKU.

OKCnepUMEHTAIbHbIE METOJbl M3YYEeHHsS BEIIeCTB MW HUX MpeBpalleHUil:
HAOJI0ICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYypalusi OeIKOB MpH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BBICOKOMOJIEKYIIPHBIE COSTUHEHUS

OCHOBHBIC TIOHSATHS XHUMHH BBICOKOMOJICKYJSIPHBIX COCAWHCHHI: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPHU3AIUHN, CPEIHSSI MOJICKYJIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISAPHBIX COCIMHCHHHA —
MOJIMMEPHU3AITHS ¥ TIOJTUKOHICHCAITHS.

DOKCHepUMEHTAIBHBIE METOJbl HM3YYCHHS BEIIECTB W WX MPEBpaICHUI:
O3HAKOMJICHUE C 00pa3llaMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanust MEeXIpeAMETHBIX CBSI3€M MPH U3YyYEHUU OpraHudeckor xumuu B 10
KJIACCE OCYIIECTBIISIETCS Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHSATUH, TaK U TOHATHH, SIBJSIOMUXCS CUCTEMHBIMU JJI OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIE TIOHATHS: SBJICHWE, HAy4YHBIM (akT, TUMOTE3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIaccu(uKamms, MepruoJuIHOCTh, HAOIIOICHNE,
U3MEpEHUE, DKCIIEPUMEHT, MOJICITUPOBAHHE.

dusnka: Matepus, SHEPTHUs, Macca, aToM, 3JEKTPOH, MOJICKYJa, SHEPTCTHUCCKHM
YPOBEHb, BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSTHUE BEILECTBA, (pU3NUYECKue
BEJTUYMHBI U €UHUIIBI UX U3MEPEHUSI.

buonorusi: knerka, opranu3M, Ouocdepa, OOMEH BEUIECTB B OpraHuU3Me,
dboTocuHTE3, OMOJOTUYECKH aKTHBHBIC BeliecTBa (O€IKU, YIJIEBOJbI, KHUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIC MOPOJIBI, MOJIE3HBIE HMCKOMAEMbI€, TOILIUBO,
pecypchl.

TexHOoNoTHs: MUIIEBbIE MPOAYKTH, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOITUE
CpeICTBa, JIEKAPCTBEHHBIE M KOCMETHYECKHE TMpenaparbl, MaTepuajibl H3
WUCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKAA XUMUA



TeopeTnueckre OCHOBBI XUMHUH

XUMUYECKU 31eMeHT. AToM. SIIpo atoMma, W30TOMbI. DIEKTPOHHAs 000JIOYKa.
DHepreTudyecKre YpOBHU, MOAYPOBHU. ATOMHBIE OpOHTaNH, S-, P-, 0- SJIEMEHTHI.
OcoOeHHOCTH pacmpesiesieHus] dJICKTPOHOB MO OpOHTAIsIM B aToMax 3JIEMEHTOB
NEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOHPUTYpAIIHS aTOMOB.
[lepnognuecknil 3akoH u Ilepmogmyeckas cucreMa XUMHUYECKUX JJIEMEHTOB /.
N. MenpaeneeBa. CBs3b NEPHOJUYECKOTO 3akoHa M lleprognyeckodl cHCTEMBI
xumuueckux aieMmeHToB JI. 1. MenaeneeBa ¢ COBPEMEHHOU TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX DSJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIIOKHBIX BEIIECTB IO TpPYyIINaM M MepUojaMm.
3Ha4YeHUE NMEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemecTBa. XUMUYECKasi CBsA3b. BUIbI XUMUYECKO# CBsI3U (KOBaJICHTHAS
HEToJISIpHAs M TOJIIpHAas, MOHHAsg, MeTaUIMdeckas). MexaHu3mbl o0pa3oBaHUs
KOBQJICHTHON XUMUYECKOM CBs3M (OOMEHHBII U JOHOPHO-AaKIENTOPHBI).
Bonmoponnas  cBsa3b.  BaneHTHOCTB.  DnekTpooTpunarenbHOCTh.  CTeneHb
OKHCIICHHs. IOHBI: KATUOHBI U aHUOHBI.

BemecTtBa MOJEKYJISIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHHsA. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. [HMbl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTH CBOWCTBA
BEILIECTB OT TUIA KPUCTAIUIMIECKON PEIIETKH.

[lonAaTHE O [UCHEPCHBIX cHUCTEMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPBI.
MaccoBas 1011 BELECTBa B paCTBOPE.

Knaccudukanus HeopraHnyeckux coenvHeHuil. HomeHkIaTypa HeopraHuYecKux
BEIIECTB. | eHeTnueckas CBSI3b HEOPTraHUYECKUX BEIIECTB, MPUHAIICKALNX K
Pa3JIMYHBIM KJIaccam.

Xumnueckas peakiusi. Knaccudukaims XMMHYECKUX PEAKIMi B HEOPTaHUYECKOU
Y OPraHWYECKOM XUMUH. 3aKOH COXPAHEHUsI MACCHI BEIIECTB, 3aKOH COXPAHEHMS U
MPEBPANICHUS SHEPTUU MTPU XUMUYECKUX PEAKIUX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pas3inyHbIX (akTopoB. OOpaTuMble
peakuun. XUMHYECKOEe paBHOBecue. DaKTOpbI, BIUAIOIIME HAa COCTOSHUE
XuMH4ecKkoro paBHoBecus. [Ipunnun Jle [llaTense.

Onektponutuueckas auccounanus. CuibHble M cialble 3nekTpoiauTsel. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCJAs, HEUTPaIbHas, IETOYHAS.
OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB W MUX [PEBpAILCHHI:
nemoHcTpauus Tabmun «llepuogudeckas cucreMa XHMHUYECKUX 3JI€MEHTOB /.
W. MenpeneeBay, u3ydeHHUE MOJEICH KPUCTALIUYSCKUX PEMIETOK, HAOI0IeHNe
W OINHUCAaHHWE JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OMBITOB (pa3JIOKEHUE
IIEPOKCHIA BOJAOPOJA B IIPUCYTCTBUM KaTaau3aTopa, OIPEHEICHUE Cpeabl
PacTBOPOB BELIECTB € MOMOIIBI YHUBEPCATBHOIO MHAUKATOPA, PEAKLIUA HOHHOTO
oOMeHa), MpOBEJIEHUE MPAKTUUECKON paboThl «BnusiHue pa3nuuHbIX (HaKTOPOB HA
CKOPOCTb XUMUYECKOW PEAKLIAW.

PacuéTtHrble 3amaun.

Pacu€rel Mo ypaBHEHUSIM XMMUYECKHX PEAKLNN, B TOM YHCIIE TEPMOXUMHUUYECKUE
pacy€Thl, pacU€ThI C UCIIOJIB30BAHUEM MOHIATHUS «MACCOBAsl H0JIS BEIIECTBAY.
Heoprannueckas xumust



Hemerannel. Ilomoxenue HemeTamnoB B llepuoauyeckon CUCTEME XMUMHUYECKUX
anemeHToB [[. 1. MenneneeBa U 0COOEHHOCTH CTpoeHUs aTOMOB. Du3nUeckKue
CBOMCTBA HEMETAJIOB. AJIJTIOTPOIHUSI HEMETAIIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

XUMUYECKHE CBOMCTBA BaXXKHEUIIMX HEMETAJIOB (TajJOT€HOB, CEphbl, a3oTa,
dochopa, yriepoma WU KpeMHHS) M MX  COCOWHEHUUA  (OKCHIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAMHEHUN).

[IpumMeHeHne BaXKHEUIIINX HEMETAJIOB M UX COCUHEHUM.

Mertamibl. Ilonoxxkenune MetauioB B Ileproanyeckol CHUCTEME XUMHYECKHX
anemenToB J[. Y. MenneneeBa. OCOOCHHOCTH CTPOCHHS DJICKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. OOmue ¢gusndeckue cBoiicTBa MeTaiioB. CIiaBbl METAJUIOB.
DIIEKTPOXUMHUYECKHUI PSJT HAPSHKEHUN METAIIIIOB.

XHUMHUYECKHE CBOMCTBA BAKHECHUIIINX METAUIOB (HATPUM, KaJIUM, KaJbIMi, MarHui,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

OO0mue cnocoObl MonydyeHusi MeTauioB. lIpuMeHeHHe MeTaiioB B OBITY H
TEXHHUKE.

DKCNIEPUMEHTAIbHBIE METOJIbI U3YUYEHHS BEIIECTB U MX MPEBPAILICHUN: U3yUYECHUE
KoJulekiuu  «MeTauibl W CIUIaBbl», O0Opa3loOB  HEMETAIIOB, pEIICHUE
AKCTIIEPUMEHTANIbHBIX 3a/a4, HaOJNIOJIeHWEe M OIHMCAaHHWE JIEMOHCTPAIlUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJCHCTBHE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHCJIOT U IIEJIOUeH, KaYeCTBEHHBIC PEaKIIMH Ha KATHOHBI METAJIJIOB).

PacuéTtHbic 3amaum.

Pacuérel Maccel BemiecTBa WM O0OBEMA Ta30B IO HM3BECTHOMY KOJHUYECTBY
BEIIIECTBA, Macce WM O0BEMY OJHOTO M3 Y4YaCTBYIOIIUX B PEAKIIMU BEIICCTB,
pacu€Thl Macchl (00bEMA, KOMYECTBA BEIIESCTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
13 BEUIECTB UMEET IPUMECH.

XUMHSA U )KU3HDb

Ponpr xumuum B 00€CHEUEHUH HKOJOTUYECKOM, HSHEPreTUYECKOW W TMHUIIEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBienuss 00 OOMMX HAYUYHBIX MPUHIUNAX MPOMBIIIICHHOTO TMOJYy4YeHUS
Ba)KHEUIIINX BEILIECTB.

UenoBek B MUpE BEIIECTB U MATEPUAIIOB: BAXKHEUIIIME CTPOUTEIbHBIE MaTEPUAIIBI,
KOHCTPYKIIMOHHBIE MaTe€pHalibl, KpPAacKH, CTEKJIO, KepaMHKa, MaTepuaibl s
AIEKTPOHUKH, HAHOMATEPHaJIbl, OPTaHUYCCKUE U MUHEPaAIbHBIC YI00OPCHUS.
XuMusg ©  30pPOBbE YEJIOBEKA: IMpAaBWIAa MCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiIa OS30IMaCHOTO HCIIOJIL30BaHUS IPerapaToB OBITOBOM XUMUHU
B ITIOBCEHEBHOM JKU3HH.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXNpeIMETHBIX CBS3€H MpH M3y4eHHH OOIIel M HEeOpraHW4YecKOn
xumun B 11 Kiacce OCyIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIUX
€CTECTBCHHO-HAYYHBIX MOHSTUN, TaK U MOHATHUH, SBISIOIMXCS CUCTEMHBIMU JJIA
OTAEJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.



OO01mme ecTeCTBEHHO-HAYYHbBIC IIOHATHS: HAyYHBIH (haKT, TUIIOTE3a, 3aKOH, TCOPHS,
aHaNMW3, CUHTE3, KiIacCHU(pUKAIMS, TMEPUOAUIHOCTh, HAOIIOJACHUE, IKCIICPUMEHT,
MOJICTUPOBAHUE, H3MEPEHUE, SIBJICHUE.

dusnka: maTepwsi, SHEPrus, macca, aToM, JJIGKTPOH, TPOTOH, HEUTPOH, HOH,
W30TOT, PATHOAKTUBHOCTH, MOJICKYJIa, SHEPTETUUECKUA yPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3MYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHHUSI, CKOPOCTb.

buonorus: kieTka, opraiu3M, 3KocucTeMa, ornocdepa, MaKpo- 1 MHUKPOIJICMEHTHI,
BUTAMHHBI, OOMCH BEILIECTB B OPTaHU3ME.

['eorpaduss: MuHEpadbl, TOPHBIC TMOPOJBI, IOJIE3HBIC HCKOIAEMbIC, TOILIUBO,
peCypCHI.

TexHONOrus: XHMMHYECKash MPOMBIINIICHHOCTh, METAJLUTyprus, IPOU3BOICTBO
CTPOMUTEIIBPHBIX MATEPHUAJIOB, CEJIbCKOXO3SMCTBEHHOE ITPOM3BOJICTBO, IIHINECBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TPOU3BOJICTBO
KOCMETHYECKHX IpernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AJIEKTPOHHAS MMPOMBINIICHHOCTh, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA IIPOI'PAMMBLI 110
XUMUHN HA BA30BOM YPOBHE CPEJHEI'O OBHIETO
OBPA3OBAHUA



JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHHWA K  peE3yJbTaTaM  OCBOCHHS
OOyJaronMMHCsl TPOTPAaMM  CpPEIHEro OO0mmero o0pa3oBaHus (JUIYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HayyHOo-MeTOIM4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHMsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBercTBUM C CHCTEMHO-JIEATENLHOCTHBIM TMOJIXOJOM B  CTPYKTYype
JUYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeIMeTa «XUMHS» Ha YpPOBHE CPETHErO
oO1ero o0pa3oBaHusl BIJICICHBI CIEAYIONINE COCTABISIONINE:

OCO3HaHWE OOYYaIOIIMMUCS POCCUUCKOM TPaXJTaHCKOM HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTU U CAMOOTIPEIECIICHUIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LIEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUM JMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaJAHULIHMI 0a30BOM HAYKU XUMUU;
TOTOBHOCTh M  CIIOCOOHOCTh OOY4YalolIUXCS PYKOBOJCTBOBAThCS B  CBOEH
JeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4KMe PABOCO3HAHUS SKOJOTUYECKON KYJIBTYPhl U CIOCOOHOCTH CTABUTH LIETH
U CTPOUTH KU3HECHHBIE TUIaHBbI.

JIMYHOCTHBIE PE3yNBTATHI OCBOCHUS MPEAMETAa « XUMUSA» JOCTUTAIOTCS B €JUHCTBE
y4eOHOW U BOCIIUTATENIbHOM AESITETbHOCTH B COOTBETCTBUM C TYMaHUCTUYECKUMU,
COLIMOKYJIbTYPHBIMH, ~JyXOBHO-HPABCTBEHHBIMM ILIEHHOCTSMH U  HJeajgaMu
POCCHIICKOTO TPa)XTAaHCKOTO OOIeCcTBa, MPUHSATHIMU B OOIECTBE HOPMaMu U
OpaBWJIaMUd  TOBEAEHHUS, CHOCOOCTBYIOIIMMHU  IpOLECCaM  CaMOIIO3HAHUS,
caMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUSI TMYHOCTH 00YYarOIIMXCS.
JIn4HOCTHBIE  pe3yJbTaThl  OCBOEHUs  HIpeaMeTa  «XUMHUSD»  OTpa)KaroT
c(OPMHPOBAHHOCTh OMbITA MO3HABATEILHOM M TNPAKTUYECKON JESTEIbHOCTU
oOy4JaronMxcs Mo peaju3alyy MNPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpax1aHCKOTO BOCIIUTAHUS:

OCO3HAHMUS OOYYalOIIMMHUCA CBOMX KOHCTHUTYLIMOHHBIX TpaB U OOs3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

IIPEICTABIICHNS O COLMAIBHBIX HOPMax M MPABHUJIAX MEKJINYHOCTHBIX OTHOLLIEHUM
B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOHN NEATENBHOCTH IMPH CO3JaHUHM Y4EOHBIX
IPOEKTOB, pEIIEHUH YyYeOHBIX W TO3HABATEIbHBIX 33Ja4, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTH MOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTbI
JIPYTUX MPU aHAIKU3€ PA3IUYHBIX BUI0B YUeOHOH AESITEIbHOCTH;

2) MaTpHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO  OTHOIIEHUS K HMCTOPUYECKOMY UM  HAy4YHOMY  HACJEIMIO
OTE€YE€CTBCHHON XMMUH;

YBaXEHUS K TpolLeccy TBOpYECTBA B 0O0JIACTU TEOPUUM M MPAKTUYECKOTO
NPUMEHEHUsI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHMSI HAyKd €CTh pe3yJIbTaT



JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSTHHOTO TPYy/a YYEHBIX U MPAKTUKOB,;

MHTEpECa U IO3HABATEJIBHBIX MOTHBOB B IIOJYYEHUH WU IOCIEAYIOIIEM AHAIN3E
uHGOPMAIIMHU O IEPETOBBIX JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) TyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUS:

HPABCTBEHHOI'O CO3HAHUs, 3TUYECKOT0 NIOBEJICHNUS;

CIIOCOOHOCTH OIICHWBATh CHUTYalldd, CBSA3aHHBIE C XUMHUYECKUMH SBIICHUSMH,
Y MIPUHUMAaTb OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIBHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE MOBEICHUE U MTOCTYIKH CBOMX TOBAPHUIIEH C MO3UIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE MOCIIECICTBUI ITUX MOCTYIIKOB;

4) hbopMHUPOBAHUS KYJIBTYPBI 3I0POBbSL:

NOHMMAaHHUS LIEHHOCTEN 3710pOBOT0 U Oe30macHoro oopasa *u3HU, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (U3MYECKOMY M IMCHUXUYECKOMY
310POBBIO;

coOMoicHUsT mpaBui Oe3omacHOro oOpalieHuss C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

MOHUMAaHUs LIEHHOCTU MPaBUJI MHIUMBUYAIBHOIO M KOJUIEKTUBHOIO O€30MacCHOIO
MTOBEJICHUS B CUTYalNsIX, YTPOKAIOIIMX 30POBBIO U )KU3HHU JIFOAEH;

OCO3HAHUSI TIOCJICICTBUM W HENPUSITUS BPEIHBIX MPUBBIYEK (YyMOTPEOJICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOrO BOCITUTAHUS:

KOMMYHUKAaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-UCCIe10BATENbCKON
NESATETbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
NEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE€ B PELICHUM MPAKTUYECKUX 3aJlady COLUAIBHON
HaIPaBJIEHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YUYEHUIO NMpo(deccruil pa3inyHOro poja, B TOM YHCIIe
Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUHN IO XUMUH;

YBAKEHUS K TPYAY, JHOIAM TPyAa U pe3yiabTaTaM TPYAOBOU NEATENbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBHIYyalbHOW TPAECKTOPHH 0Opa3oBaHUS,
Oynymieit npodeccu U peaau3ali COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUYETOM
JUYHOCTHBIX MHTEPECOB, CIMOCOOHOCTEM K XHWMHH, UHTEPECOB U MOTpPeOHOCTEH
00I11eCTBA;

6) 9KOJIIOTHYECKOTO BOCITHUTAHHS:

HKOJIOTUYECKU 1IeIECOO0pPa3HOr0 OTHOUIEHUS K NPUPOJE, KAaK HCTOUYHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3€MJIE;

MOHUMAHUS TJOOATBHOTO XapakKTepa JKOJOTHYECKUX MpoOJieM, BIUSHUS
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;
OCO3HAHMUSI HEOOXOJMMOCTH HCHOJIb30BaHUS JOCTUKEHUN XUMHUHM JJIsl PEIICHUS
BOIIPOCOB PAIMOHAIBHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS NEUCTBUM, NPUHOCIIIMX BpEI OKPYKAIOLIEH MNPUPOIHOU
cpelle, YMEHHs MPOTHO3UPOBATh HEOJArOMPUATHBIE SKOJOTMYECKUE MOCIEICTBUS
MPEANTPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;



HaJu4yusl PA3BUTOTO SKOJOTMYECKOIO0 MBIIUICHUS, 3KOJIOTMYECKOW KYJIbTYPBL,
OTbITa JEATETbHOCTH JKOJIOTUYECKOU HaIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemohoouu;

7) ICHHOCTH HAYYHOTO MTO3HAHUS:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKY;

NOHUMAaHUs crenu(UKU XUMHUH KaK HAayKd, OCO3HaHUs €€ posi B POpMUPOBAHUU
palMOHANIBHOTO HAYYHOT'O MBIIUICHHS, CO3JJaHUU 1IEJIOCTHOTO TpeICTaBlIeHUus 00
OKPYXKAIOIIEM MHpPE KaK O €IMHCTBE IMPUPOABI U 4YEJIOBEKa, B ITO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHHH MPOOJEM COXPAHEHUS MPUPOIHOTO
paBHOBeECHS,

yOeKAEHHOCTH B 0CO00I 3HAUMMOCTH XUMHUU JIJII COBPEMEHHOMN IUBWIM3ALINU: B
e€ TYMaHMCTHYECKOW HAIpPaBJICHHOCTH W Ba)KHOW POJIM B CO3JaHUM HOBOM Oa3bl
MaTepUaIbHON KYJIbTYPhI, PEIICHUU TJ100aTbHBIX TPOOJIEM YCTOMUUBOTO Pa3BUTHUS
YEJIOBEUYECTBA — CBIPbEBOM, DJHEPreTUYECKON, TNHUIIEBOM UM IKOJIOTMYECKOMN
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00ECIICYCHUU YCIOBUHN YCIEUIHOTO TpyJa
Y DKOJIOTUYECKU KOM(POPTHOM JKU3HU KaXkA0TO YJIeHa O0IIECTBA;
€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: MOHMMAaHHS CYIIHOCTH METOJIOB MO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaxX, CIOCOOHOCTH MCIOJIb30BATh MOTy4aeMbIe
3HaHMS ISl aHaliu3a W OOBSCHEHHUs SBICHUW OKpYXalolmlero Mupa u
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HayuyHbIX (DaKTOB W MMEIONIUXCS JIAHHBIX C MENIbI0 TOJIYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO MCIOJIb30BaTh XMUMHUUYECKHE 3HAHUS IS PEIICHUS
po0JieM B peaJIbHBIX KU3HEHHBIX CUTYAIUSX;

MHTEPECA K O3HAHUIO U UCCIIEIOBATEIIBCKOM JIESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00OpPa30BaHUIO U CaMOOOpa30BaHUIO,
K AaKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAHUM MO XHWUMHUU B COOTBETCTBUU C
YKU3HEHHBIMU MMOTPEOHOCTSIMU;

WHTEpeca K OCOOEHHOCTAM TpyAa B pa3iIu4HbIX cdepax mpodeccruoHamIbHON
JESITETHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ysibTaThl OCBOCHHUSA YueOHOro mpeaMera «XuUMHUS» Ha
YPOBHE CpEeHEr0 001Iero 00pa3oBaHus BKIKOYAOT:

3HAYMMBIE TUIS dbopmupoBaHUs MHPOBO33pPEHNUS oOyyJaroumxcs
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOIlIeHayYHbIE MOHATHUS, OTpa)Karouue
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEUU(PHUKY METOJOB TMO3HAHUA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIHUs, SIBJICHUE,
npoliecc, CUCTeMa, HayYHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, UCCIEA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IpYTHE);



yHUBEpCcajbHble y4eOHble JEeHCTBUS (IIO3HABATEJIbHBIE, KOMMYHUKATHUBHBIE,
PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue (GYyHKIIMOHATHHON
TPaMOTHOCTH M COITMAIBHOM KOMIIETEHIIUU 00y4aronXCs;

CIIOCOOHOCTh OOYYAIOIIMUXCSl HCIIOJIb30BaTh OCBOEHHBIE MEXIMCIUIUTMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCAJIbHble ydeOHbIe JCHCTBHS B
ITO3HABATEJILHON U COLMAIIBHON MTPAKTHUKE.

MeTtanpeameTHble  pe3ylbTaThl  OTPAXKAIOT  OBJAJCHHWE  YHUBEPCATbHBIMU
y4€OHBIMH  TIO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMH U  PETrYJISTUBHBIMU
EUCTBUSIMU.

OBrnajieHHe YHUBEPCATbHBIMU YUEOHBIMH MO3HABATEIILHBIMU JCHCTBUSAMU:

1) 6a30BbIC JIOTUYECKUE ICUCTBUSA:

CaMOCTOSITETIbHO (hOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €6
paccMaTpHUBAaTh;

OTIPEICIATE TSN AeATETPHOCTH, 3a/1aBas TapaMeTPhbl M KPUTEPUU WX JTOCTHKCHUS,
COOTHOCHTH Pe3yJIbTaThl ICITCILHOCTH C MIOCTABIICHHBIMU TIEIISIMHU;

WCITOJI30BaTh TP OCBOCHHWHM 3HAHWWA MPUEMBI JIOTHYECKOTO MBIIIICHUS —
BEIICIIATh XapaKTEPHBIC MPU3HAKA TOHSITHH W YCTaHABIIMBATh WX B3aWMOCBS3b,
WCITOJIb30BATh COOTBETCTBYIONINE TOHSTHS JIJIS1 OOBSICHEHUS OTIAEIBHBIX (PaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUS W KPUTEPHH JJIs KJIacCHU(UKAIMU BEIIECTB M XUMHYCCKUX
pEeaKLHnii;

yCTaHABJIMBATh MPUYNHHO-CJICJICTBEHHBIC CBS3U MEXKy U3y4aeMbIMU SBJICHUSMH;
CTPOUTH JIOTUUECKUE PACCYXIeHUS (MHAYKTHUBHBIC, JICTYKTUBHBIC, [0 aHAJIOTHN),
BBISBJISITh 3aKOHOMEPHOCTH W TIPOTHBOPEYMS B paccMaTPHBACMbBIX SIBJICHHUSX,
(hopMyJIMPOBATH BBIBOBI M 3aKIIFOUCHUS;

MPUMEHATh B TPOIECCE IMO3HAHMS, HWCIOJB3yeMble B XHMHH CHUMBOJHUYCCKUC
(3HAKOBBIC) MOJIECITH, TIPEOOPA3OBHIBATH MOJICIBHBIC TIPEICTABIICHUS — XUMUYCCKUN
3HaK (CHMMBOJI) OJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON
peaKknuu — TPU PEIICHUU YYCOHBIX IMO3HABATEIBHBIX M TPAKTUYCCKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIC MOJCIIBHBIC TIPEICTABIICHUS IS BBISIBICHHS XapaKTEPHBIX
MIPU3HAKOB M3yYaeMbIX BEIICCTB M XUMUUYECKHUX PCAKITHH.

2) 6a30BbBIC UCCIIEIOBATEILCKIE ICUCTBHS:

BJIaJICTh OCHOBAaMH METOJIOB HAyYHOTO TIO3HAHMS BEIIECTB W XHUMHYECKUX
pEeaKLunii;

dbopMyUpOBaTh IENU W 3aJa4l MCCIICIOBAHUSA, UCIIOIh30BaTh MOCTABICHHBIE U
CaMOCTOATENLHO  C(POPMYJIMPOBAHHBIE BOMPOCHl B KAYECTBE HMHCTPYMEHTA
MIO3HAHUS U OCHOBBI JIJIT (DOPMHUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh  HAaBBIKAMH  CaMOCTOSTCIIBHOTO  IUTAHUPOBAHHUS W MPOBEACHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMECHHS HAOIIOIATh 3a XOJAOM
mpolecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €ro Pe3ynbTar, (opMyIHpoBaTh
00001IIeHNS ¥ BBIBOJIBI OTHOCUTEBHO JIOCTOBEPHOCTH PE3yJIbTATOB UCCIIEIOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBIN OTYET O MPOALIaHHOM padoTe;



npuoOperaTh  ONBIT  YYEHUYECKOM  MCCIEAOBATEIbCKOM U MPOEKTHOU
JEATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUS] MNPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMnYHbIX
METO/IOB [TO3HAHHS.

3) pabota ¢ nHpOpMAaITHECH:

OPUEHTHPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX MHGOpMaIuU (HAyYHO-TIOMyJIsIpHAs
JauTepaTypa XUMHYECKOTO COJEpXKaHUs, CIOpaBOYHBbIE TMOCOOWs, PpEecypcChl
WuTepHera), aHanmu3upoBaTb HWHQPOPMALMIO pa3IUYHbIX BHUAOB U  (opM
IpeJICTaBICHHUS, KPUTHYECKU OLICHUBATH eé JOCTOBEPHOCTD u
HENPOTUBOPEYUBOCTH;

(opMyJIMpOBATh 3aIPOCHl U IPUMEHSATH PA3NIUYHBIE METOBI IIPU IIOUCKE U 0TOOpE
uHpOpMaIuy, HEOOXOAUMOM JUIsl BBIIIOJHEHUS YYEOHBIX 3aJa4 ONpPEEIEHHOTO
TUIA;

npuoOpeTaTh  ONBIT  HMCHOJBb30BaHUS  MH(GOPMAILMOHHO-KOMMYHHUKATUBHBIX
TE€XHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO BBIOMPATh ONTHUMANbHYIO (DOpMY MpencTaBiIeHUs HHPOpMaLUU
(cxemsl, rpauKy, TUarpaMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCITIOJIb30BaTh HAYYHBIA SI3bIK B KAu€CTBE CPEICTBA MpH pabOTE C XUMHUYECKON
uH(popManuen: MPUMEHATh MEXIpeIMETHbIE ((PU3UYECKUEe U MaTEMaTUYECKUE)
3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJISTHOCTH.

OBrnajieHre YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JEHCTBUSMH:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYyXJAaeMOW TeMbl B XOJ¢ Juajora
W/WIA  JUCKYCCHM, BBICKA3bIBaTh HJICH, (OPMYJIHPOBATH CBOM IPEIJIOKCHUS
OTHOCHUTEJIHHO BBITTOJTHCHHS MPE/I0KEHHOM 3a1a4H;

BBICTYNIaTh C TPE3CHTAIMEH pPE3yJIbTaTOB IO3HABATEIBHOW JCSTCIBHOCTH,
MIOJTYYCHHBIX CAMOCTOSATEIILHO MJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUSCKOW PabOThI MO MCCICIOBAHUIO CBOMCTB
W3Y4aeMbIX BEIIECTB, pealn3alud y9eOHOTO MpoeKTa U (HOPMYIHUPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM IMPOBEACHHBIX HCCIACAOBAHMM MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYXIeHUSI 1 0OMEHa MHEHUSIMU.

OgBiaJieHHe YHUBEPCAIbHBIMU PETYISATUBHBIMU ACHCTBUSIMU:

CaMOCTOSITEJIbHO  IUIAHUPOBATh U OCYILIECTBJISITh  CBOK  MO3HABATEIIbHYIO
JEATEIIbHOCTh, Ompenensia €€ [eau W 3ajladyd, KOHTPOJIUpOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMblii  aJITOPUTM JCUCTBUN  TPHU
BHITIOJIHGHUM YYEOHBIX U HCCIENA0BATENLCKUX 3aj7ad, BBIOMpaTh Hambosee
3 PeKTUBHBIN CMOCO0 MX peIIeHHS ¢ Y4E€TOM MOJIydeHHsT HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTHM Ha OCHOBE CaMoOaHajiu3a U
CaMOOIIEHKH.



IMPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTHbIE PE3yNbTATHl OCBOCHMS Kypca «Opranndeckasi XuMHUsD> OTPaKaroT:
c(OpMUPOBAHHOCTH MPEACTABICHUI 0 XUMUYECKON COCTABIISIONIEH €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpA, POJUM XHMHUU B I[IO3HAHUU SIBIICHUN MNPUPOJBI, B
GbOpMHpPOBAaHUM MBIIUICHUS M KYJIBTYpbl JHUYHOCTH, €€ (yHKIIMOHAJIHLHOU
I'PaMOTHOCTH, HEOOXOUMOM /JIsl pelIeHUs] MPAKTUYECKHUX 3a/1ad U SKOJOTUYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOM cpeie;

BJIQJICHHE CUCTEMOM XUMUYECKUX 3HAHUU, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKMM DJIEMEHT, aToOM, JJIEKTPOHHAs
000JI0YKa aTOMa, MOJIEKYJIa, BAJIEGHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMHUECKast
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHYTas U COKpall€HHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM O00BEM, YIJIEPOJHBIA CKeleT, (YyHKIHOHANbHAs TIpyImIa,
pajuKai, U30Mepus, U30MEPbI, TOMOJIOTUYECKHI PsiJ, TOMOJOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEpX aIIUe COEAUHEHHUS, MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannueckux BemectB A. M. ByTiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XMMHUH; MHUPOBO33PEHUYECKUE 3HAHUA,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCIIOJIb30BAHUU BAXXHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JEATEIbHOCTH YETIOBEKa;

chOPMHPOBAHHOCTh YMEHUN BBISBISATH XapaKTepHbIE TMPU3HAKK TOHSTHUH,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;
c(OPMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XUMHUYECKYIO CUMBOJMKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dbopMys1 OpraHMYeCKMX BEIIECTB W YPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
U3rOTaBIMBATh MOJEIHM MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUTIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh yYMEHUM YyCTaHABJIMBATh NPUHAICKHOCTh U3YyUYEHHBIX
OpraHMYECKMX BEIIECTB M0 HX COCTaBY M CTPOCHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne COeIWHEHUN (yriaeBOJOpOAbl, KHUCIOPOJA U a30TCoAepiKallne
COCIMHEHUS, BBICOKOMOJICKYJISIPDHBIE COEJUHEHHMS), JlaBaTh WM Ha3BaHUS IIO
cucremarnueckod HomeHkiarype (IUPAC), a Takxke NpUBOIUTH TPUBUAIIBHbBIC
Ha3BaHMs OTACJIbHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWIECH, AlETUJICH,
ATWICHTJINKOJb, TIHIEPUH, (eHosl, GopMaNbIeTH, aleTaabIeTul, MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, 1eJIJTr0JI03a, TIUIHH);

chOpPMUPOBAHHOCTh YMEHHUSI ONpEACNATh BHABI XHMHYECKOW CBSI3M B
OpraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPaTHBIEC);



ChOPMHPOBAHHOCT, ~YMEHHUSI NPUMEHSATH TOJIOKEHUS TEOPUU  CTPOCHMUS
oprannueckux BeniectB A. M. BytnepoBa st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;
c(hOpMHPOBAHHOCTh YMEHHM XapaKTepPU30BaTh COCTaB, CTPOEHHUE, (PU3HUECKHUE H
XUMHUYECKUE CBOMCTBA THUIHUYHBIX MPEACTABUTENICH  pPa3IUYHBIX  KJIACCOB
OpTraHUYECKUX BEIECTB (METaH, 3TaH, 3TUJICH, MPOIWJICH, alleTUIeH, OyTaaueH-
1,3, metunOyTtagueH-1,3, 6eH307, METAaHOJ, 3TAHOJ, ITUJICHTIUKOIb, TJIMIICPHH,
deHoun, areTanbierujl, MypaBbUHAsE M YKCyCHash KHUCJOTHI, TJIIOKO3a, Kpaxmal,
LEJUII0JI03a, AaMUHOYKCYCHAsi KHCIIOTa), WJUTIOCTPUPOBATH T'E€HETUYECKYIO CBSI3b
MEXIYy HUMHU YPAaBHEHHUSIMH COOTBETCTBYIOUIMX XUMHYECKUX pEaKIHid ¢
HCITI0JIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

cOpPMHPOBAHHOCTh YMEHHSI XapaKTE€pU30BaTb HCTOUYHHUKHU YIJIEBOJIOPOIHOTO
Chlpbsi (HE(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu W
MPaKTUYECKOE TPUMEHEHHUE TPOIYKTOB MepepabOTKH;

c(hOpMUPOBAHHOCTh ~YMEHUM TMPOBOAUTH  BBIUUCICHHUS 1O  XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEILECTB

WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUM BIIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJIAX
HAy4YHOTO [I0O3HAHUA, HWCHOJIb3YEMbIX B XUMHHM TIPU H3YYECHHH BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHne, U3MEPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUMsX, CBS3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHEHUEM;

chOpMHPOBAHHOCT, YMEHUW COOJIOJATh MpaBUiia TIOJIb30BAHUS XHUMHYECKOU
MOCy/I0Ol U J1Ta0OpaTOpHBIM O00OpPYAOBaHHMEM, a TaKXe MpaBUiia OOpalIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKUMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

chOpMUPOBAHHOCTh ~YMEHMH  IUJIJAHUPOBATh M BBIMOJHATH ~ XUMUYECKHUI
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TTOJTyYEHUE
ATUJIEHA U W3Yy4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEILECTB, JCHATypalusi OEJIKOB MpPU HArpeBaHHM, LBETHBIE pEeaKUuu OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMH U JTAOOPATOPHBIM OOOPYJOBaHUEM, TMPEICTABIATh PE3YJIbTATHI
XUMUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyJIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;
chOPMHPOBAHHOCTh ~ yMEHUW  KPUTUYECKH  AHAIMU3UPOBATH  XUMHUYECKYIO
uH(OpMAIUIO, TOJyYaeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, MaTEepHET U Apyrux);

c(hOpMHUPOBAHHOCTH YMEHUU cobJro1aTh npaBuia AKOJIOTUYECKHU
11e71eco00pa3HOTr0 TOBEICHUSI B OBITY W TPYJIOBOM JEATEIBHOCTH B IEJISIX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOIHON Cpellbl, 0OCO3HABAThH
OMAaCHOCTh BO3JICCTBHS HA >KUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEILIECTB, MOHMMasi cMbica mnokazarens [1JIK, moscHsaTe Ha mpumepax crocoObl



YMEHBLIEHUSI W TNPEJOTBPAIICHHUS HMX BPEAHOIO BO3ACHCTBUSA Ha OPraHU3M
YEJI0BEKA;

JUIE  OOy4aroUuxcs C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 370pPOBBSI: yMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUI CIeNbIX M CIa0OBUIAIMIMX OOYYarOIIMXCs: YMEHUE UCIOIb30BaTh peibedHO-
TOUCUHYIO cucTeMy obo3HaueHwuit JI. bpaiins ans 3anucu xuMudeckux Gpopmy.

11 KIIACC

[IpeameTHble pe3ysbTaThl OCBOCHUSA Kypca «OOmas U HEOpraHWuecKask XUMUsH
OTPAXKAOT:

c(hOpMHUPOBAHHOCTH MPECTABICHUI: 0 XUMUYECKON COCTABJISIONIEH €CTeCTBEHHO-
HAy4YHOW KapTUHBI MHpA, POJUM XHUMHU B I[IO3HAHUU SIBIICHUM MNPUPOABI, B
GbopMUpPOBAHUM MBIIUICHUS W KYJIbTYpbl JHYHOCTH, €€ (YHKIIMOHAILHOMN
rPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUECKHU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBbIO U IIPUPOIHON CpEIE;

BJIJICHUE CUCTEMOM XUMHYECKUX 3HaHUH, KoTopast BKJIFOYAET:
OCHOBOIIOJIAraloNIUe MOHATHSA (XUMUYCCKUH 3JIEMEHT, aToM, W30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEILHOCTh, CTEIIEHb OKUCIEHUS, XUMUYECKasi CBSA3b
(koBaJIeHTHAas, MOHHAsI, METAJTHYECKAs, BOJOPOAHAS ), KPUCTAITMYECKAsl pEIIETKa,
TUAMBl XUMHUYECKUX  PEAKUHM, PpacTBOp, DJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOLMALINAS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTb
XUMUYECKON peakiuyd, XUMHUYECKOE DPaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON aucconmanuu, nepuoandeckuid 3akoH I, WM. Menpneneesa,
3aKOH COXPaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBpAIlCHUsI YHEPTUU
NP XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMMHH,
MUPOBO33PEHUYECKUE 3HAHUS, JEKallMe B OCHOBE MOHUMAHHS MPUUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOJIOTUUECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIESITEIHLHOCTH YEJIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHUM BBISBJISATH XapAKTEPHbIE TPU3HAKU TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

chOPMHPOBAHHOCTh YMEHUM HCIOJB30BaTh XHWMHUUYECKYI) CHUMBOJUKY  JUJIS
coctaBieHuss (OpPMYJT BEIIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cucremarnieckyro HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIbHBIX
HEOPraHUYECKUX BelIecTB (yrapHblid ra3, YIJIEKUCIbIA Ta3, aMMHaK, ramcéHas
W3BECTh, HETAIIEHAS] U3BECTh, MUTHEBAsS COMA, MTUPUT U IPYTHE);
c(hOpMUPOBAHHOCTh YMEHUN OMPENENATh BAJCHTHOCTh WU CTENEHb OKUCIICHHS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHHUSX Pa3IMYHOrO0 COCTaBa, BUJ XMUMHUYECKOU
CBsI3U (KOBaJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPO/IHAS]) B COSTUHECHUSX, THIT
KPUCTAUTNYECKON PEeIIETKH KOHKPETHOTO BeIleCTBA (aTOMHAas, MOJEKYJspHasi,



WOHHAs!, METAJUIMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIMHCHMI;

c(hOpPMHPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIICKHOCTH HEOPTAaHUIECKUX
BEIIIECTB IO MX COCTABY K OMpPEACIEHHOMY KJIAcCy/TPYIIEe COSANHEHUN (MPOCTHIC
BEI[ECTBA — METAJUTBI M HEMETAJIbI, OKCHJIbI, OCHOBAHWMSI, KUCIOTHI, aM(pOTEPHbIE
TUJPOKCHU/IBI, COJIN);

c(hOpPMHPOBAHHOCTh YMEHHH pPAaCKphIBaTh CMBICT IEpUOAMYEcKoro 3akoHa [l
N. MenpeneeBa U JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIBHYIO
U TIPOTHOCTHYECKYIO (PYHKIIUU;

c(hOpMHPOBAHHOCTh YMEHHM XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHUE aTOMOB
XUMUYECKUX 3JIeMEHTOB 1—4 mepuonoB I[lepnoanyeckoil CHCTEMbI XHUMHUYECKHX
anemeHToB J[. W. MeHzeneeBa, UCHONB3ys TMOHATHS «S-, P-, O-3JCKTPOHHBIC
opOUTANNY», «IHEPTETUUECKUE YPOBHU», OOBICHITH 3aKOHOMEPHOCTH WU3MEHEHUS
CBOMCTB XMMHUYECKHX DJIEMEHTOB W WX COCJUHEHHM MO TEpHoJaM U TpyIrnam
[Teproanyeckoii cucremMbl XumMudeckux 31ueMeHToB . . Menneneena;
c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHUE
CBOMCTBA HEOPTAaHMYECKMX BEIIECTB PA3JIUYHBIX KJIACCOB, IMOITBEPKIATh
CYIIECTBOBAHHE TEHETUYECKOW CBSI3M MEXIy HEOPraHUYECKUMU BEIIECTBAMHU C
MOMOII[BI0 YPABHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEaKIINA;
c(hOpMUPOBAHHOCTh YMEHHSI KJIACCU(PUIUPOBATH XUMHYECKUE pEaKIUU IO
pa3IMYHBIM TPU3HAKaM (YUCIY U COCTaBYy PEArupyIOIIMX BEHIECTB, TEILIOBOMY
abdexTy peakiy, U3MEHEHHUIO CTEMEHEH OKHUCIICHHS 3JIEeMEHTOB, 0OpaTUMOCTH
peaKkIfy, YYacTHIO KaTaau3aTropa);

c(hOpMHPOBAHHOCTh YMEHUN COCTABJIATh YPAaBHEHUS PEAKIIMM PAa3IUYHBIX THUIIOB,
MOJIHBIE W COKpAIEHHBIE ypaBHEHUS pEaKIMii HOHHOTO OOMEHa, Y4YWThIBas
YCJOBUS, TIPU KOTOPBIX ATU PEAKLIMH UAYT J0 KOHIA;

chOpPMUPOBAHHOCTh ~ yMEHUW  TPOBOJUTH  PEAKIUU,  IOJTBEPKIAIOIIHE
KA4eCTBEHHBI COCTAB pPa3JIMYHbIX HEOPTraHUYECKUX BEIIECTB, PaClO3HABATH
OMBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEIIIECTB;

chOpMUPOBAHHOCTh ~ YMEHUH  PacKpbIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKLINM;

chOpPMHPOBAHHOCTh YMEHUN OOBACHITH 3aBUCHMOCTh CKOPOCTH XHUMHYECKOU
pEeakiuu OT PA3INYHBIX (PAKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latense);
c(hOpMHPOBAHHOCTh YMEHUN XapaKTEPU30BATh XMMHYECKUE MPOIIECCHI, JICHKAIIIHE
B OCHOBE MPOMBIIIJIEHHOTO IOJYyYEeHUSI CEPHOM KHUCIOTHI, aMMHakKa, a TaKkKe
chOpPMHPOBAHHOCTh TPEJCTABICHUNH 00 OOMMX HAyYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MTPOoOIeMax XMMHUUYECKOTO ITPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJIUTH BHIYUCIIEHHUS C UCTIOJIb30BAHUEM MOHSITHS
«MaccoBasi JOJIsl BEIIECTBA B PAacTBOpPE», OOBEMHBIX OTHOIICHUW Ta30B IpHU
XUMHUUYECKUX PEaKIMsIX, MAacChl BEHIECTBA WJIM O0BEMA Tra3oB MO HM3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YUYACTBYIOIIUX B pEaKIUU



BELIECTB, TEIJIOBOro 3((eKkTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

chOpPMHPOBAHHOCT, YMEHUW COOJIOJATh MpaBHJIa TIOJB30BAHUS XUMHUYECKON
nocyAod M 1abopaTOpHBIM O0OpYyIOBaHHEM, a TaKXkKe IpaBuiia oOpalleHus C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBITOJHEHHIO J1A0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

cOpMUPOBAHHOCTh ~YMEHMH IUIAHUPOBATh W  BBINOJHATH  XUMHUYECKHI
HKCIEPUMEHT (pa3yIoKEHHUE MEPOKCHIA BOAOPOAAa B IMPUCYTCTBUM KaTajlu3aropa,
ONPENEICHUE Cpelpl pPacTBOPOB BEIIECTB C IOMOLIBID  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklvy,
peakuuu MOHHOrO OOMEHa, KaueCTBEHHbIE peakluu Ha Cyibdar-, kapOoHAT- U
XJIOPUI-AHUOHBI, HA KaTUOH AMMOHHSI, PELICHUE DKCIIEPUMEHTAIbHBIX 3a/1ad I10
teMaM «Meramib» U «HemeTtaine») B COOTBETCTBUU C IPaBUJIAMU TEXHUKH
0e30MacHOCTH MPU OOPAILEHNUU C BEUIECTBAMU M JJA0OPATOPHBIM 000pPYAOBaHUEM,
NPEACTABIATh PE3YJIbTAThl XMMHUYECKOIO JKCIIEpUMEHTa B (opMe 3amucu
YPaBHEHUH COOTBETCTBYIOLIMX peaKUHil U (HOpMyIUpOBaTh BBIBOJABI HA OCHOBE
ITUX PE3YJIbTATOB;

cOPMHPOBAHHOCTh ~ YMEHUM  KPUTUYECKH  AHAIU3UPOBATH  XHUMHYECKYIO
uH(pOpMaIMIO, TMOJYYaeMYyK U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKal, HTepHET U Apyrux);

c(OpMUPOBAHHOCTD yMEHUI co0oaTh npaBuia DKOJIOTUYECKU
1EeJIecO00pa3HOro MOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IEJIAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABAThH
OIACHOCTbH BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAECIEHHBIX BEIIECTB, IOHUMAs
cvpicnt mokazarens [IJIK, moscHsAT, Ha mpuMepax CHocoObl yMEHBIICHHUS H
IPENOTBPALICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

Ui o0ydYaromuxcsi € OTPAaHUYEHHBIMM BO3MOXKHOCTSIMU 3JI0POBBSI:  YMEHHE
IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMUYECKHUX SIBJICHUM;

JUISL CIIETNBIX M CIA0OBUASIIMX OOYYAIOMIMXCA: YMEHUE HMCIOJIb30BATh PEbePpHO-
TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins pis 3anucu XuMU4ecKux Gopmy.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC

Ne HaumenoBanue KomnyecTBo yacoB DIEKTPOHHBIE

n/m pa3ziesioB U TEM Bcero | Konutponbnsie | [Ipaktraeckue (mudpoBsIe)
MIPOTPaMMBbI paboThI paboThI o0Opa3oBaTenbHbIC




pecypcsl

Pazgen 1. Teoperuyeckue 0CHOBbI OPraHUYeCKOH XUMUM

1.1 | Ipeamer 3 (]
OpraHUYeCcKOu
xumuu. Teopus
CTPOCHUS
OpPTaHUYECKHUX
coenuHeHni A. M.
bytneposa
Wroro no pazneny 3
Pa3nes 2. YriieBoaopoabl
2.1 | IIpenenbHbie 2 (1]
YTIIEBOIOPOIBI —
AJIKaHbI
2.2 | HenpenenbHbie 6 1 (1]
YTIICBOIOPOJIBIL:
AJIKEHBI,
AJIKaJIUEHBI, AIKMHBI
2.3 | ApoMaTHUYECKHE 2 (1]
YTIIEBOIOPOIBI
2.4 | Ilpupoaubie 3 1 (1]
UCTOYHUKHU
YTIEBOIOPOIOB U
uX nepepadoTka
Hroro no pazneny 13 ‘
Pa3nen 3. Kuciaopoacoaep:kaiiue opraHu4ecKue coeTuHEeHHs
3.1 | Couptsl. DeHon 3 [11]
3.2 | Anpierumasl. 7 1 (]
Kap6oHoBsie
KUCTO0ThI. CII0KHBIE
3¢bupsl
3.3 | YrueBoabl 3 1 [11]
Hroro 1o pazueny 13
Pa3nes 4. A3oTcoaep kaiiue OpraHu4ecKue CoeJHHeHH
4.1 | AMUHBL 3 (]
AMUHOKHUCIIOTBHI.
benku
HToro mo pazueny 3 ‘
Paspnen S. BeICOKOMOJIEKY /IS PHBIE COCAUHEHHUS
5.1 | [Tnactmaccsl. 2 [[1]
Kayuyku. BonokHa
HToro mo pazueny 2
OBILEE KOJIMYECTBO 34 2 2
YACOB I10
[TPOTPAMME
11 KJIACC
No | HaumeHoBaHue KonnuecTBo yacos DNEeKTpPOHHBIE
n/n | pasgenoButeM | Beero | KouTtposbHbie [IpakTrueckue (mudpoBsie)
POTPaMMBI paboThI paboThI o0Opa3oBaTenbHbIC
pecypcehl




Pasnen 1. TeopeTnueckue 0CHOBBI XUMHUH

1.1 | Crpoenue 3 [
aTOMOB.
[Tepuoanueckuit
3aKOH U
[Tepuonuueckas
cucremMa
XUMHYECKHX
anemeHToB /[. U.
Meunneneena
1.2 | Crpoenue 4 (1
BElIECTBA.
Mmuoroo6pasue
BELICCTB
1.3 | Xumnueckue 6 1 1 (1
peakuuu
HWToro 1o pasaeny 13 (111
Paznen 2. Heopranuueckasi xummusi
2.1 | Meraibl 6 1 (1]
2.2 | Hemerasmisl 9 1 1 (111
2.3 | Cs3b 2 [
HEOPTaHHYECKUX
Y OPraHUYECKUX
BEILIECTB
HWToro 1o pasaeny 17 (1]
Paszjnen 3. Xumus u :Ku3Hb
3.1 | Xumust u xuzsb 4 | []
Hroro no pazueny 4
OBIIEE 34 2
KOJIMYECTBO
YACOB I10
[TPOTPAMME
MMOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
No Tema ypoka KonuuecTBo yacoB [ara DNEeKTpPOHHBIE
n/m Bcero | Kontpon | Ilpaktuu U3y4YECHUS nuudpoBbIe
bHBIC €CKHe o0Opa3oBaTeNbHbIC




paboThI

paboThI

pecypehl

[[[IpenmeT
OpraHH4YeCKON XUMHH,
€€ BO3HUKHOBEHHUE,
pa3BUTHUE U 3HaYEHUE]]

05.09.23

(0]

[[Teopust crpoeHust
OpraHUYECKUX
coenuHeHu A. M.
byrtneposa, eé
OCHOBHBI€ MTOJI0KEHUA ]|

12.09.23

(0]

[[[IpencTaBnenue o
KJIaccU(pUKaIIH
OpraHUYECKUX BELIECTB.
Howmenxknarypa
(cucremaTuyeckas) u
TPUBUAIbHBIC HA3BAHUS
OpraHUYECKUX
BEIIECTRB] |

19.09.23

(0]

[[AnkaHBI: COCTaB U
CTpOEHHE,
TOMOJIOTUYECKHM psij]]

26.09.23

(0]

[[Meran u 3TaH —
IIPOCTENIINE
MpEACTaBUTEIHN
AJIKaHOB] |

03.10.23

(0]

[[AJIKEHBI: COCTaB U
CTpOEHHUE, CBOMCTBA]]

10.10.23

(0]

[[DTunen u mpornuieH
— MpOoCTEeNIINe
MpEeACTaBUTETHN
AJIKEHOB] |

17.10.23

(0]

[[TIpakTHueckas pabota
Ne 1. «Ilonyuyenue
STHJIEHA U U3yUYEHUE €T0
CBOMCTBY]]

24.10.23

(0]

[[AnkamueHsl.
byranuen-1,3 u
MeTunoyTanueH-1,3.
ITonyuyenue
CUHTETHYECKOTO
KaydyKa U pe3uHbl] |

07.11.23

(0]

10

[[AnKUHBIL: cOCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTHYECKHM P
Auneruien —
MPOCTEUIIIHI
IIPEICTaBUTEND
AIKWHOB]|

14.10.23

(0]

11

[[Boruncnenus mo
YpaBHEHUIO
XUMHUYECKOM peakiuu]]

21.11.23

(]

12

[[Apensl: OeH301 U

28.11.23

0]




TOINYOJ. TOKCHYHOCTh
apeHoB]|

13

[[['eneTnueckas cCBS3b
YIJIEBOI0PO/IOB,
MPUHAJYICKAIUX K
pa3IMYHBIM KJ1accam| |

05.12.23

(0]

14

[[IIpuponHbie
UCTOYHUKHU
yTJIEBOIOPO/IOB:
MPUPOHBIN ra3 u
MOy THBIE HEPTIHBIC
ra3bl, HeTh U
IIPOYKTHI €€
nepepaboTku|]

12.12.23

(0]

15

[[IIpuponHbie
WUCTOYHUKHU
YIJIEBOIOPOIOB:
MIPUPOHBIN ra3 u
MOy THBIE HEePTSIHBIE
ra3bl, HeQTh U
NPOAYKTHI €€
nepepaboTku]]

19.12.23

(0]

16

[[KouTposnbHas pabota
0 pazieny
«YrneBoaopoan»]]

26.12.23

(0]

17

[[[IpenenbHbIe
OJIHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHOJ.
Bonopoanas cBs3b]]

09.01.24

(0]

18

[[MHOTrOaTOMHBIE
CIUPTHL: STUIICHTIIUKOIb
U TJIMLEPUH] |

16.01.24

(0]

19

[[@Penomn: cTpoeHnE
MOJIEKYJIbI, PU3NYECKUE
U XUMUYECKHE
CBOICTBA,
npuMeHeHue| |

23.01.24

(0]

20

[[Ambmerumpr:
dbopManbaerua u
areTabJICT /I,
AnetoH]]

30.01.24

(0]

21

[[OmHOOCHOBHBIE
npeneabHbIe
KapOOHOBBIE KHCIIOTHI:
MypaBbHUHAS U
yKcycHast| |

06.02.24

(0]

22

[[ITpakTiueckas paboTa
Ne 2. «CsoiicTBa
pacTBopa yKCyCHOU
KHUCJIOTBI» ]

13.02.24

(]

23

[[CreapuHoBas u
OJICMHOBAsI KUCJIOTHI,

20.02.24

(]




KaK TMPeJCTaBUTEIN
BBICIITNX KapOOHOBBIX
KHUCJIOT] ]

24

[[MbL1a kak conu
BBICIINX KapOOHOBBIX
KHCIIOT, UX MOIoLIee
nencrteuel]

27.02.24

(0]

25

[[CroxxHBIE 3(DUpBI KaK
MIPOU3BOHBIC
KapOOHOBBIX KUCJIOT.
M'maposns cnoxHbIX

a¢hupos]]

05.03.24

(0]

26

[[PKupsi: ruaponus,
PUMEHCHHE,
OuosornvecKas poJb
KUPOB] |

12.03.24

(0]

27

[[YrneBomasl: cocTas,
KJIacCU(UKAIIHS.
Baxneiime
MIPEACTABUTEIIH:
TIII0K03a, PPYKTO3a,
caxapo3sa]]

19.03.24

(0]

28

[[Kpaxman u nesmitono3a
KaK MpUPOHbIC
MOJIMMEDHI ||

02.04.24

(0]

29

[[KoHTposbHas paboTa
0 pasaeny
«Kucnopoaconepxamue
OpraHuyecKue
COEJIMHEHUS» ]|

09.04.24

(0]

30

[[AMUHBI: METUTIAMUH U
aHWINH] |

16.04.24

(0]

31

[[AMHUHOKHCIIOTBI KaK
amQoTepHbIe
OpraHUYECKUe
COCJIMHEHMS, UX
OHoI0THYecKoe
3Hauenwue. [lentunapi]]

23.04.24

(0]

32

[[benku Kak NpUpOAHbIE
BBICOKOMOJIEKYJISIPHbBIE
COe/IMHEHHUs ||

30.04.24

(0]

33

[[OcHOBHBIC TOHATHS
XHUMHH
BBICOKOMOJICKYJISIPHBIX
COEIMHEHMI ||

07.05.24

(0]

34

[[OcHOBHBIE METOIBI
CUHTE3a
BBICOKOMOJICKYJIIPHBIX
COEIUHEHHUI.
[ImacTmaccel, KaydykH,
BOJIOKHA]]

21.05.24

(0]

OBILEE KOJIMYECTBO

34




| YACOB 10 [IPOTPAMME | |

INOYPOYHOE IINTAHUPOBAHHUE
11 KUIIACC

Ne Tema ypoxka KosmmuecTBo yacos

/T Bcero | Kontpon | Ilpaktuu
bHBIC €cKue
paboThl | paboOTHI

[ara
H3YyUYEHUS

DNEeKTPOHHBIE
udpoBbie
o0Opa3oBaTeNbHbIC

pecypchbl

1 [[Xumuueckuit 1
3JEMEHT. ATOM.
DneKTpoHHas
KOHpUTryparus
aToMOB] |

01.09.23

(0]

2 [[TTepronnueckmii 1
3aKOH U
Ilepuonuueckas
CHUCTEMa XUMUYECKUX
anemenToB 1. U.
MeHnpeneeBa, ux CBI3b
C COBPEMEHHOH
TEOPHUEN CTPOECHUS
aToOMOB]|

08.09.23

(0]

3 [[3akoHOMEpHOCTH 1
W3MEHEHUS CBOWCTB
XUMHUYCCKHUX
AJIEMEHTOB M KX
COEJIMHEHUH TI0
rpynmnam u rnepuojam.
3HaueHne
MEPUOIUYECKOTO
3aKOHA M CUCTEMBI
XUMUYECKHUX
anemenTtoB J[.1.
MeHneneesa B
pa3BUTHUHU HAYKH]|

15.09.23

(0]

4 [[CtpoeHnue BemecTna. 1
XnuMuyeckas CBA3b, €€
BH/JIBI; MEXaHU3MBI
oOpazoBaHMs
KOBaJICHTHOM CBSI3U.
Bomopoanas cBs3b]]

22.09.23

(0]

5 [[BaneHTHOCTB. 1
DNEeKTPOOTPULIATETLHO
ctb. CTeneHn
okuciieHus. BemecTa
MOJICKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
cTpoeHusi||

29.09.23

(0]

6 [[[TonsiTue o 1
JUCTIEPCHBIX CHCTEMaX.

06.10.23

(]




HcTunHblE U
KOJUIOWUTHBIE PACTBOPBI.
MaccoBas nonst
BEIIIECTBA B pacTBOpE] ]

[[Knaccudukarus u
HOMEHKJIaTypa
HEOPraHUYeCKUX
COCTUHEHUM.
I'eneTnueckas CBA3b
HEOPraHUYECKUX
BEILIECTB, Pa3TUYHBIX
KJIaCCOB] ]

13.10.23

(0]

[[Knaccudukarus
XUMHYECKHUX PEaKIHii B
HEOPraHWYECKON 1
OpPraHUYECKO XUMUHU.
3aKOH COXpaHEHUs
MAacchl BEUIECTB; 3aKOH
COXpaHEeHHUS U
MIpeBpaLICHHs SHEPTUU
MIPY XUMUYCCKHX
peakuusix]|

20.10.23

(0]

[[CxopocTs peakuuu.
OOpaTumbie peaKIlH.
XUMHUYECKOE
paBHOBecue]]

27.10.23

(0]

10

[[TIpakTrueckas pabota
Ne 1. «Bnusnue
pa3IuYHbIX (PaKTOPOB
Ha CKOPOCTh
XUMHUYECKOU
peakuumn»||

10.11.23

(0]

11

[[DnexkTponuTHYecKas
nucconuanus. [lonstue
0 BOJIOPOJTHOM
nokasarene (pH)
pactBopa. Peakiuu
HMOHHOTO OOMeHa.
I'mpponms
OpPraHUYECKUX U
HEOPTaHHYECKUX
BeIIecTB]|

17.11.23

(0]

12

[[OxucnuTenbHO-
BOCCTaHOBUTEJIbHbBIE
peakuuu. [lousarue 06
ANEKTPOIIH3E
pacIuIaBoOB U pacTBOPOB
couteit]]

24.11.23

(0]

13

[[KoHnTponbHas paboTa
0 pazzeny
«Teopetnueckue
OCHOBBI XUMHUN» ||

01.12.23

(0]




14

[[MeTamibl, ux
MOJIOKEHUE B
[Tepuonnueckon
CUCTEME XMMHYECKHX
anemeHToB /[. U.
Menneneesa u
0COOEHHOCTH CTPOCHHS
aroMoB. O0mue
¢u3nveckre CBONCTBA
METaJIOB]]

08.12.23

(]

15

[[CrinmaBbI MeTaIOB.
DIIEKTPOXUMUYECKU I
P HAIPSDKEHUM
METaJIOB]]

15.12.23

(0]

16

[[Xumuueckue
CBOMCTBA BayKHEHIIINX
METaJIJIOB (HAaTpUH,
KaJIni, KaJIbIIHH,
Mar"ui, alroMUHUI) U
UX COCMHEHUI ]

22.12.23

(0]

17

[[Xumuueckue
CBOICTBa Xpoma, Me!
Y WX COEJIMHEHU] |

29.12.23

(0]

18

[[Xumuueckue
CBOICTBA IIMHKA,
xKeje3a u ux
COCJIMHECHMI ||

12.01.24

(0]

19

[[ITpakTnueckas paboTa
Ne 2. "Pewienue
IKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe
«Metambs»"]]

19.01.24

(0]

20

[[HemeTammsl, ux
MOJIOKEHUE B
[Tepuonnueckoi
CUCTEME XMMHUYECKUX
anemeHToB J[. U.
Menneneesa u
0COOEHHOCTH CTPOEHHUS
aToOMOB] |

26.01.24

(0]

21

[[DPuznueckue
CBOWCTBa HEMETAJLIOB.
Annorponus
HEMETaIlJIoB (Ha
pUMepe KUCIopo/Ia,
cepsl, ¢pocopa u
yriaepoza)]]

02.02.24

(0]

22

[[Xumuueckue
CBOMCTBA raJIOr€HOB,
CepHI U UX
COEIMHEHMI ||

09.02.24

(0]

23

[[Xumuueckue

16.02.24

0]




CBOICTBa a30Ta,
dbocodpa u ux
COCJIMHEeHUI ||

24

[[Xumuueckue
CBOMCTBA yTiIepoJa,
KPEMHHUS U UX
COCJIMHEHUI ||

01.03.24

(0]

25

[[[IpumeneHue
BaKHEHUIINX
HEMETAJUIOB U UX
COCJIMHEHUI ||

15.03.24

(0]

26

[[O600menue n
CHCTEMAaTHU3alIHs
3HAHWH 10 TEME
«HemeTtamisn.
Brruucnenus mo
YpaBHEHUSIM
XUMHUYECKUX PeaKIui u
TEPMOXHUMHUYECKHE
pacuéthl]]

22.03.24

(0]

27

[[TIpakTrueckas pabota
No 3. «Pemenue
IKCIIEPUMEHTAITLHBIX
3a/1a4 1o TemMe
"Hemertanmsi'"»]]

05.04.24

(0]

28

[[KoHnTposbHas paboTa
1o TeMam «MeTaibby
u «Hewmeramnbi»]]

12.04.24

(0]

29

[[Heopranuueckue u
OpraHHYecKue
KHCIIOTEHI.
Heopranunueckue u
OpraHHYECKUe
OCHOBaHUs ||

19.04.24

(0]

30

[[AmdoTtepHBIE
HEOpPraHUYeCKue U
OpraHNu4eCcKHre
COCIUHECHMUS.
I'enermueckas CBA3b
HEOPraHUYEeCKHUX U
OpraHNYeCKHUX
BeIIecTB]|

26.04.24

(0]

31

[[Ponb xumuu B
obecrieueHU N
3KOJIOTUYECKOMH,
SHEPreTUYECKON u
MUILEBON
0e30ITacHOCTH,
pPa3BUTUHU MEIUIUHBI]

03.05.24

(]

32

[[TIpencTaBnenus o6
OOIIMX HAyYHBIX
MPUHIMIIAX

17.05.24

(0]




MIPOMBILIIEHHOTO
MOTYYEHHU ST BAXKHEUIIINX
BeIiecTB]|

33 | [[UenoBek B Mupe 1 24.05.24 (1
BEIIECTB U
MaTepuayon]]

34 | [[Xumus u 310poBbE 1 24.05.24 (1
yesoBekal]

OBIIEE KOJIMYECTBO 34 2 3
YACOB 110 ITPOTPAMME

YYEBHO-METO/JIUYECKOE OBECIMEUEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSIBATEJIbHBIE YUEBHBIE MATEPUAJBI JIJIS1 YUEHUKA




Bri6epute yueOHbIe MaTepHabl

BBeaute cBoil BapraHT

METOINUYECKHUE MATEPHUAJIBI V1A YUUTEJIA

Xumus 10 knace, I'.E. Pymsuptuc, @.I'. ®enpaman

Xumus 11 knace, I'.E. Pymsutuc, ®©.I'. ®enbaman
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