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MOSACHUTEJIBHASA 3AITUCKA

[TporpammMa 1o XuMHM Ha ypOBHE CpeIHEro 001ero oopazoBaHms pazpaboTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoanuu B Poccuiickoit deneparuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (eaepalbHON 00pa30BaTENbHON MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIlI COO), mpenacraBieHHbx B DemepalbHOM TOCYAAPCTBEHHOM
oOpasoBatensHOM cranaapre COO, ¢ yuérom Konnenuuu npenogaBaHus y4eOHOTO MpeaMmera
«Xumus» B o00pa3oBarenbHbIX opranmsanusx Poccuiickoit depepanuu, pean3yrOmUX
OCHOBHBIC 00pa3oBaTeJIbHBIE MPOTPAMMBI, ¥ OCHOBHBIX MNOJOXEeHUH «CTpaTeruu pa3BUTHS
Bocriutanuss B Poccuiickoit @Depepanmm Ha nepuon go 2025 roma» (Pacmopspkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOJIOB K pPa3pabOTKe MpOrpamMMbl IO XUMHH, K OIPEACICHUIO OOIIei
CTpaTeruu 00y4eHHUs, BOCIMUTAHUS U PAa3BUTHs OOYYaIOIIMXCS CPEACTBAMU y4e€OHOTO IperMeTa
«Xumus» a1 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMJIM KOHIENTYaJbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LeJeH, COAep)KaHMs, pe3yibTaToB OOydeHHs H
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHME, IIOJy4aeMO€  BBIIYCKHUKAMHU  0011e00pa3oBaTeIbHOMN
OpraHu3alliy, SBISETCS HEOThEMJIEMOM 4YacThl0 UX o0Opa3oBaHHOCTH. OHO  CIYKUT
3aBEpILAIOIIMM 3TallOM pPEAlTH3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX
LIEHHOCTEH, NPUCYIIUX LEJOCTHOM cHCTeMe XHMHMUYECKOro oOpa3oBaHHMs. OTH LIEHHOCTH
KacaloTcs MO3HAHMS 3aKOHOB IPHUPOJIbI, (OPMUPOBAHUS MHUPOBO33PEHUS U OOIIEH KYIbTYpbI
YeJOBEKa, a TaKXKe OHKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
npupoaHoil cpene. Peannsyercs xuMudeckoe oopazoBaHrue 00y4aroLMXCs HA YPOBHE CPEIHEro
oO1rero oO6pa3oBaHUsl CPECTBAMH YYEOHOTO TIpeaMeTa «XHUMHs», COJEpKAHUE U TOCTPOCHHUE
KOTOpPOT0 OMpEJeNieHbl B IporpaMMe MO XHMUU C Y4YETOM CHEHU(PUKH HAyKH XUMHH, €€
3HaYeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIbHON KHU3HHU OOILECTBA, a TAKXKe C y4ETOM O0IIUX
Hesneil ¥ NPUHIMIIOB, XapaKTePU3YIOUNX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpPEeIHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanun.

XuUMHS KaK 3JIEMEHT CHCTEMBl €CTECTBEHHBIX HayK UTpaeT 0coOyro poJib B COBPEMEHHON
[UBWIN3ALUH, B CO3JaHUU HOBOW 0aszbl MaTepHalbHOW KyabTypbl. OHa BHOCHUT CBOM BKIaja B
(opMHpOBaHKE PALIMOHATILHOTO HAYYHOTO MBILUIEHUS, B CO3/IaHUE IEJIOCTHOTO MPECTaBICHHS
00 OKpYy’KarollleM MHUpEe KaK O eIMHCTBE MPUPOJbI U UelIoBeKa, KOTopoe (GopMUPYETCS B XUMUU
Ha OCHOBE NMOHMMAaHHUS BELIECTBEHHOI'O COCTaBa OKPY’KAIOILIEro MUPA, OCO3HAHMS B3aUMOCBSI3U

MCKAY CTPOCHUCM BCIICCTB, UX CBOMCTBAMH M BO3MOKHBIMH 00JIACTSIMU MMPUMCHCHUA.



TecHO B3aUMOIEHCTBYS C JAPYTMMH €CTECTBEHHBIMHA HayKaMH, XHMHsS  cTaja
HEOThEMJIEMOI 4YacTbI0 MHUPOBOH KYJbTYpPbl, HEOOXOAMMBIM YCJIOBHEM YCIEIIHOTO Tpyla U
AKHU3HU Kaxaoro wieHa oOmectBa. CoBpeMeHHas XMMHUs KaK Hayka CO3MJaTellbHas, KaKk Hayka
BBICOKMX TEXHOJIOTMI HaIlpaBJIEHAa Ha PELIEHUE INI00aJbHBIX MPOOJEeM YCTOWYMBOIO pa3BUTHUS
YeIIOBEYEeCTBA — CHIPbEBOM, JHEPIeTUYECKOW, MHUIIECBOW, JKOJIOTUYSCKOW O€30MacHOCTH H
OXpaHbl 3J0POBbSI.

B cootBercTBHM € OOIMIMMU LIEISIMHA M TIPUHIMIIAMHI CPEJHETo 00Iero oopa3zoBaHus
conepxkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIil yPOBEHb U3Y4EHHUS) OPUEHTUPOBAHO
IPEUMYLIECTBEHHO Ha OOLIEKYIbTYPHYIO OATOTOBKY 00YyYaOLINXCs, HEOOXOUMYIO UM IS
BbIPA0OTKM MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEHIHOTO BKIIOYEHHS B KH3Hb COLUYMA,
NPOIOIDKEHHU 00pa30BaHMs B Pa3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEITOCPEIICTBEHHO C XMMHUEH.
CocraBisitoliuMu  nipeaMeTa «XuMUs» SBISAIOTCA 0a30Bble Kypchl — «Opranuyeckas
xuMus» U «OO011as U HeoOpraHu4eckas XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHHsI KOTOPBIX
SIBJIIIOTCS] OCHOBBI 0a30BOM HayKu: CCT€Ma 3HAaHUH [0 HEOPTaHUYECKOM XMMHHU (C BKJIIOUECHHEM
3HaHUH U3 O0IIeH XMMUHM) U OpraHudeckord XuMuu. @OopMUpOBaHHNE AHHON CHCTEMBI 3HAHUI
IIpU U3Y4YEHHUH IpeMeTa 00eCeunBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOT000pas3us
BEIIIECTB Ha OCHOBE OOIIMX IMOHATUH, 3aKOHOB M TEOPUIA XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranuueckas Xxumusi» u «OO011ast 1 HeopraHuieckas
XUMHUSA» chopMUpOBaHa B MPOrpaMMe MO XUMHUHU Ha OCHOBE CHUCTEMHOIO MOAX0Ja K U3YYCHHIO
yuyeOHOro Martepuasa M OOyCIIOBJIeHAa HCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUM Ha
ONpeAeNEéHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHM4ecKod XUMHUHU BelIeCTBa
paccMaTpuBalOTCS Ha YpPOBHE KJIACCUYECKOM TEOPUU CTPOEHMSI OPraHMYECKUX COEAMHEHUH, a
TaK)K€ Ha YpPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX IPEACTABIECHUN O CTPOCHUU BEILLIECTB.
Ceenenus 00 u3ydaeMbIX B Kypce BEIECTBaX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOOB JI0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX coeluHEHuil. B Kypce opraHnyeckoil XUMUM MOIYy4aroT
pa3zBuTHEe CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUsl MEepBOHAYaIbHBIE
NPECTaBICHNU O XUMUYECKOH CBA3M, KIacCU(UKAIMOHHBIX NMPU3HAKaX BEIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XMMHUECKON pPEaKLIUH.

[Ton HOBBIM YIJIOM 3peHus B npeamere «XuMHs» 0a30BOrO YPOBHSI paccMaTpUBAETCS
M3YYEHHBIII Ha YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUs TEOPETUYECKUH MaTepual |
(akToIOrMUECKUE CBEACHUS O BEIIECTBAX M XUMHUECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHuyeckass XUMHUsS» 00yJarolMMCcs MPEIOCTaBIsAETCS BO3MOKHOCTh OCO3HATH

S3HAYCHUE IMCPUOJUYCCKOTO 3aKOHa C 06HIeTeOpeTI/I‘-IeCKI/IX n MCETOHOJIOTHYCCKHX HOSI/IHI/If/'I,



Iy0Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (YHKIIMI 5TOro 3akoHa — OT 00oOmiaromieit 10
OOBSACHSIOLIEN U TPOTHO3UPYIOIIEH.

Enunas cucreMa 3HaHUN O BaKHEHIIMX BEIIECTBaX, UX COCTABE, CTPOSHUHU, CBOMCTBAX U
MPUMEHEHUH, a TAK)Ke 0 XMMHUYECKUX PEAKIUSAX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
jpononHsercs B Kypcax 10 um 11 kjaccoB asieMEHTaMu — COAEpXKaHUS, HMEIOLIUMU
KYJIbTYPOJIOTHYECKUA ¥ TIPUKIATHOM XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT ITOHUMAHHIO
B3aUMOCBSI3M XUMHUU C JAPYTMMH HayKaMH, pPacKpbIBalOT €€ pOJb B ITO3HABATCIHPHOM U
MPAKTUYECKON JESATSILHOCTH YENOBEKA, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAaXCHHS K IPOIECCY
TBOPYECTBA B O0JACTU TEOPHH M MPAKTHUYCCKHUX MPWIOKCHUNM XWMHUH, TOMOTAIOT BBITYCKHHUKY
OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJIeMax, CBA3AHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh MH(POPMAIIMIO U MPUMEHSTh €€ I MOTOJHCHUs 3HAHHWH, PEIICHHS
WHTEJUICKTYaTbHBIX U 3KCIICPUMEHTAIBHBIX HCCIICIOBATEIbCKUX 3a1ad. B 1eiaoM conepikaHue
yaeOHOoro mpeaMera « XUMUs» JTAaHHOTO YPOBHS U3YYCHUS OPUCHTHPOBAHO HA (DOPMHUPOBAHHE Y
00y4JaroIXCcsi MUPOBO33PEHUECKON OCHOBBI JJIsi TOHUMaHUs GUIOCOPCKUX MU, TaKHX Kak:
MaTepuaibHOE €AMHCTBO HEOPTAaHUYECKOTO U OPraHMYeCKOro MUpa, 00YCIOBICHHOCTh CBOWCTB
BEIICCTB X COCTABOM M CTPOCHHUEM, TIO3HABACMOCTh MIPUPOJIHBIX SBIICHUH yTEM SKCIIEPHUMEHTA
U pEUICHUS TPOTHBOPEUYHA MEXKIYy HOBBIMH (aKTaMU M TEOPETHYCCKHMH IPEIIOCHUIKAMH,
OCO3HAHHUE POJIM XMMHUHU B PEHICHUU SKOJOTHUECKHX IPOOJIeM, a Takke MpoodiieM cOepekeHus
HHEPreTHUECKUX PECYPCOB, CHIPbS, CO3AaHMsI HOBBIX TEXHOJIOTHI U MaTepUATIOB.

B mane pemienust 3amad  BOCHHTAHMS, PAa3BUTHS U COLUANHM3AIMH  OOyYarOIINXCS
NPHUHSITBIE TPOTPAMMON 10 XUMHHU TIOIXOABI K OMPEICIICHHUIO COJCPKAHHUS W TOCTPOCHHUS
npeaMeTa MpeyCMaTpuBaoT (HOPMHUPOBAHUE YHUBEPCAIBHBIX YUCOHBIX JCUCTBUN, WMEIONTUX
0a30Boe 3HaUEHUE I PA3TUYHBIX BUIOB JEATEIBHOCTH: PEIICHUS TPo0iieM, TONCKa, aHaTu3a U
o0paboTku uHPOpPMAIUK, HEOOXOJUMBIX M TPUOOPETEHHS OMbITa MPAKTHUYECKOH W
HCCIIEIOBATENIbCKON EITENIFHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B ITO3HAHUU XHUMUH.

B nmpakTuke npenoiaBaHus XUMUHU KaK Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, TaK U
HA ypOBHE cpenHero oOmiero oOpa3oBaHMs, TPU OMNpENeJeHHH  COAepKaTelbHON
XapaKTepUCTUKU IIeNiell HM3ydeHUs MpeaMeTa HalpaBlIeHHEM IePBOCTENICHHONW 3HAYMMOCTH
TPAIUIIMOHHO TpHU3HAETCS (OPMHUPOBAHHE OCHOB XHMHYECKOM HAyKHM Kak o00JIacTH
COBPEMEHHOTO €CTECTBO3HAHHUS, IMPAKTUYCCKOW JEATEIHbHOCTH YelIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOW KyiabTyphl. C METONUYECKOW TOUYKM 3pEHHS TaKOW TMOIXO0J K
OTIpeICNIEHUIO TeNIel U3YUYEeHUS MIPEIMETa SBISETCS BIOJIHE ONPaBIaHHBIM.

CorymacHo JTaHHOW TOYKE 3pEHUS TJIABHBIMH IICIIIMH H3y4YCHHS TpeaMeTa «XUMHUsS» Ha

6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIIOTCS:



e (GOpMHpPOBAaHHE CHCTEMbl XHMHUUYECKMX 3HAHUW KaK BaXHEUIEH COCTaBJISIONMIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MUPA, B OCHOBE KOTOPOMW JIeKaT KJIHOYEBbIC MOHATHUSA,
¢yHaaMeHTaNbHbIE 3aKOHBI M TEOPHUH XUMHUH, OCBOEHHE SI3bIKa HAayKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHHI MHUPOBO33PEHYECKOr0 XapakTepa,
03HAKOMJIEHHE C UCTOPUEN UX Pa3BUTHS U CTAHOBJICHMUS;

e (opMupoBaHHE U Pa3BUTHE NPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOAUMBIX JJIsi MPUOOPETeHUs YMEHUN OpPHEHTHPOBATHCS B
MUPE BEILECTB U XUMHUYECKUX SBJICHUH, UMEIOIIMX MECTO B IPUPOJE, B IPAKTUUECKON U
MOBCE/IHEBHOM JKHU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JAEATENbHOCTH, CBS3aHHBIX C HaONIOJCHHEM |
OOBSICHEHUEM XHMMMUYECKOTO OJKCIIEPUMEHTa, COOJIIOJEHUEM MpaBUi 0O€30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, conepkarenpHas XapakTepUCTHUKa LieJiel U 3a7jad U3y4eHMs MPEIMETa B
mporpaMMme Mo XMMHH YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMU MPHOPUTETAMHU
B cucrteMe cpeaHero ooOmiero obpazoBanusi. CerojHs B MpENoJiaBaHUUW XUMHUU B OOJbIIEH
CTENEHM OTAAETCA NPEINOYTEHUE MPAKTUYECKOM KOMIIOHEHTE COJAEpKaHUS OOydeHMs,
OpPUEHTHPOBAHHOMW Ha TMOATOTOBKY BBIMYCKHUKA 00II€00pa30oBaTEIbHON  OpraHu3aluy,
BJIQ/ICIONIEr0 He HAOOpOM 3HaHMI, a (PYHKUIHMOHAIBHON TIPaMOTHOCTHIO, TO €CTh CIIOCOOaMH U
YMEHUSIMH aKTUBHOTO TMOJYYEHHUs] 3HAHUM U MPUMEHEHHS UX B PEAJIbHOM >KU3HU IS PEIICHUS
MPAKTUYECKHX 3ajau.

B cBs3u ¢ sTMM npu u3ydeHMM TIpeaMera «XHUMHS» JOMUHHUpPYIOLIEe 3HAaYeHHE
MPUOOPETAIOT TaKUe IeNU U 33/1a4H, KakK:

ajanTanus OOyYaroIIMXCS K  YCJIOBUSM JTUHAMUYHO  Pa3BUBAIOIIETOCS  MHPA,
dbopMUpOBaHHE MHTEIUIEKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K caMo0Opa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSATHUIO TPAMOTHBIX PpEUIEHHWH B KOHKPETHBIX
JKU3HEHHBIX CUTYAILUSIX, CBSI3aHHBIX C BEILIECTBAMH U UX IPUMEHEHUEM;

dopMupoBaHue Yy OOy4arOmIMXCA KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHLUN),
MMEIOUINX YHHUBEpPCAIbHOE 3HAUCHUE JJI PA3IMYHBIX BUJIOB JAEATEILHOCTU: PELIEHUS MpoOieMm,
MOWCKa, aHanmu3a W o00paboTkm wuH(OpMaIUK, HEOOXOAUMBIX IJisi TPHUOOPETCHHS OIbITa
JeATEeTbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHMM XUMHUH, a TAKXKE JUIsl OLEHKHU C
MO3HILIUN HKOJIOTHUECKON 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOLIECCOB
Ha OpPraHu3M YeJIoBeKa U IPUPOJIHYIO CPELY;

pa3BUTHE MO3HABATENILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH

06yqalom14x05{: CIIOCOOHOCTH CaMOCTOSITEIHLHO HpI/I06p6TaTL HOBBIC 3HaHHUA 11O XHMMHHU B



COOTBETCTBHUH C )KM3HEHHBIMHU MOTPEOHOCTSAMH, HCIOIb30BaTh COBPEMEHHBIC HH(POPMAIOHHBIE
TEXHOJIOTUH JUTS [TOVCKA M aHaJIN3a Y9eOHOW U HayYHO-TIOMYJISIPHON MH(POPMAIIMH XHMUYECKOTO
COZICPIKAHHUS;

dopMupoBaHue U pa3BUTHE Y 00YJAIONIMXCS ACCOLUATUBHOTO M JIOTHYECKOTO MBIIUICHHS,
HaOJIOaTeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpBIE OCOOEGHHO HEOOXOIHMMBI, B
YaCTHOCTH, NIPU TUIAHUPOBAHUU M ITPOBEACHUN XUMHUECKOTO SKCIICPUMEHTA,;

BOCIIUTaHHE Yy OOydaomuxcs YOexIEHHOCTH B TYMAaHHUCTHYECKOW HANpPaBICHHOCTU
XUMUHM, €€ BaXHOW pOJIM B  pEImIEHHMH [IOOAIBHBIX  MPOOJEeM  palHOHAIBHOTO
HPUPOJIOIONB30BAHMS, HOMOJIHEHHS SHEPTeTHYECKUX PECYpCOB M COXPAHEHHS HPUPOIHOTO
pPaBHOBECHsI, OCO3HAHHMA HEOOXOIUMOCTH OEpEeKHOTO OTHOIIEHHS K NPUPOJE U CBOEMY
3JI0POBBIO, a TAKXKE MPHOOPETEHUS OIBITa MCIIOIB30BAHUS TOTYICHHBIX 3HAHUN JJISI TPUHATHS
IPaMOTHBIX PEIICHUH B CUTYalUsIX, CBI3aHHBIX C XUMUYECKUMH SBICHUSIMHU.

B yueOHOM muiaHe cpegHero oOmiero oopa3oBaHUs MpeaMeT «XUMHs» 0a30BOr0 ypOBHS
BXOJ/IUT B COCTaB IPeIMETHOM o0sacTu «EcTecTBeHHO-HAyYHBIE IPEAMETHI.

OOmiee 4nciio 9acoB, OTBEACHHBIX U M3YYCHUs XUMHH, HA 0a30BOM ypOBHE CPEIHETO
oOuiero obpazoBaHusi, coctaBisier 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Henmento), B 11
kiacce — 34 gaca (1 gac B Hezeo).

COJAEPKAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0OCHOBBI OPraHUYECKON XUMUH

IIpeamer opraHM4ecKOl XMMHUU: €€ BO3SHUKHOBEHHE, PA3BUTUE U 3HAYCHHE B IOJYYCHUH
HOBBIX BEILIECTB U MaTEpPUAJIOB. Te€OopHs CTPOEHUs OPraHnYecKuX coeaquHennid A. M. byrieposa,
e€ OocCHOBHbIE TMosokeHUs. CTpyKTypHbBIE (OopMysbl OpraHMYeckux BemlecTB. [‘omomnorus,
n3oMepus. XMMHUUYECKasi CBSA3b B OPraHUYECKUX COCJUHEHUAX — OJMHAPHBIE U KPATHBIC CBS3H.

[lpencraBaenne o  kiaccudukanmum — opraHMyeckux  BemiecTB.  HomeHnkiarypa
OpraHMYECKHUX COEJMHEHUN (CUcTeMaThyeckas) W TpHUBHAJIbHbIE Ha3BaHUS BaKHEUIINX
IIPEICTaBUTENICH KIIACCOB OPTaHUYECKUX BEIECTB.

OKCHEpUMEHTAJIHBIE METOJIbl M3Y4YEHHs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C

06p33HaMI/I OpraHn4€CKruX BEIICCTB W MaTCpHalaMU Ha UX OCHOBE, MOJCIMPOBAHHUEC MOJICKYII



OpPraHMYECKHUX BEIIECTB, HAOIIOAEHHWE U ONMCAHUE JAEMOHCTPALMOHHBIX ONBITOB IO
NPEBPAILCHUIO OPTaHUYECKHUX BEIECTB IPU HarpeBaHUM (IU1aBJIeHUE, 00YTIMBaHNE U TOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB U CTPOECHHE, TNOMOJIOTMUECKMH psiA. MeraH M 3TaH — MpocTeHIIne
IPEJCTaBUTENIN AJIKAHOB: (U3MYECKHE U XHUMHYECKHE CBOMCTBA (pEaklMM 3aMelleHUus |
TOpEHHUs), HaX0XKJICHUE B IIPUPOJE, MOITy4YE€HUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUH psAJl. DTUIEH U NPONWIEH — IpocTeiline
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMMUYECKHE CBOMCTBAa (peakuuu THIPUPOBAHUS,
rajJloreHUPOBAHUS, TUIpaTallui, OKUCICHHS U ITOJIMMEPU3aLluM ), TIOTY4E€HUE U IPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u mermnOyranuen-1,3: crpoeHue, BakHEHIINE XUMHYECKHE
cBoiicTBa (peakius noiaumepusanuu). [loaydeHre CHHTETUUECKOTO KayuyKa U pEe3UHBI.

ANKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TI'OMOJIOTMYECKUH psia. ALETUiIeH —
IPOCTENUIINN MTPECTABUTENb AIKUHOB: COCTAB, CTPOEHHE, (PU3HUECKUE U XUMUYECKUE CBOMCTBA
(peakuuy ruIpupoBaHus, raJlOreHUPOBaHUS, TUAPATAIIH, TOPEHHS ), TOJyYEHUE U IIPUMEHEHHE.

Apensl. benson: cocras, ctpoenue, GU3NIECKHUE U XMMHUYECKHUE CBOMCTBA (peakiiuu
raJJoreHUPOBAHUS U HUTPOBAHUSA), IOJTY4YE€HUE U IpUMeHeHue. Tonyon: cocmas, cmpoeHue,
QusuyecKue u xumuieckue ceolcmea (peaKyuu 2an02eHUpoOBanHUs U HUMPOBAHUS), NONyUeHUe U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTnueckas CBsI3b MEXIY YIVIEBOJOPOJaMH,
IIPUHAJICKANIMMY K pa3IMYHbIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIeBOAOpOAOB. [IpupoHbIil ra3 U MONyTHbIE HEPTSIHBIE Ta3bl.
Hepts u e€ mnpoucxoxnenue. CrocoObl mnepepaOboTkM He(TU: TNeperoHka, KpeKUHT
(TepMHUUECKH, KaTaTUTUYeCKuil), nupoau3. [IpoaykTel nepepaboTku HEPTH, UX TPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBII yroib 1 NpoyKThl €ro nepepadoTKu.

OKCIEpUMEHTAJIBHBIE METOJbI M3Y4YEHMsI BELIECTB U UX IPEBPALICHUI: O3HAKOMIIEHHE C
o0pa3laMu MJIacTMacc, KaydyKoB U pe3uHbl, Koyuiekinu «HedTb» u «YToib», MOIEIUpOBaHUE

MOJICKYJT YTJICBOOOPOJOB W TaJIOIrCHOIIPOU3BOAHBIX, IMPOBCACHUC MIPAKTUICCKOU Da6OTBIZ

MIOJIy4EHHUE 3TUIICHA U U3YYEHHUE €TI0 CBOMCTB.

PacuérHrble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOW peakiuu (Maccel, 00BEMa, KOJIMYeCTBa
MCXOJHOTO BeIIeCTBAa WM NPOAYKTAa pEakluu IO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BELIECTB WU MPOAYKTOB PEAKIIH).

Kuciaopoacoaepskamme opranHudeckue COeAUHEHUS

[IpenenpHble OJHOATOMHBIE CHUPTHL. MeETaHON W ATAHON: CTpPOeHHE, (U3UYECKHE U

XUMUYECKHE CBOMCTBA (PEAKIMU C aKTUBHBIMU METAJIJIaMH, TaJIOT€HOBOJIOPOJAaMH, TOPEHHE),



npuMeHeHne. BoopoaHblie CBA3M MEXKy MOJIEKYJIaMH CHUPTOB. J[elicTBHE METaHOJIA U ATaHOJIA
Ha OpraHu3M YeJIOBEKa.

MHoroaroMHble CHUPTHI. ODTWICHIVIMKOIb W TJIMLEPUH: CTpOECHHE, (U3nUecKue Hu
XUMHUYECKHE CBOMCTBA (B3aMMOAEHCTBUE CO IIEIOYHBIMUA METAJNIAMH, KAUECTBEHHAsl peakLus Ha
MHOrOaTOMHBIE CcIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riauuepuHa u
STUJICHTJIUKOJIS.

@®eHo: CTpOCHHE MOJEKyNbl, (U3MYeckrue W XHMHYECKHe CBOMCTBAa. TOKCHUYHOCTH
¢denona. [lpumenenue ¢enona.

Anprerupl M Kemouwvl. DOpMaIbAETHI, aUeTAIBICTUA: CTPOCHHE, (QHU3UYECKUE H
XUMHYECKHE CBOWCTBA (peakIMy OKHUCICHHUS U BOCCTAHOBJICHHUS, KayeCTBEHHBIC PEaKIUH),
MOJIyYeHHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE Mpe/iebHbIe KapOOHOBBIE KUCIOTh. MypaBbuHas U YKCYCHasi KHCIJIOTBI:
CTpocHHE, PU3NIECKUEC M XUMUICCKUE CBOMCTBA (CBOMCTBA, OOIIHE JUTS KJTacca KHCIIOT, PEaKIus
stepudukanmum), MoiydeHue u mnpuMeHeHHe. CTeapuHOBasT W OJICMHOBAs KHCIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblla KaK COJH BBICIIUX KapOOHOBBIX KHUCIOT,
UX MOIOLIEE IEHCTBHE.

CrnosxxHble 2(UpPHI KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['UAPOIN3 CIOXKHBIX 3(DUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupos. bruosornueckas posb ) KUPOB.

VYrneBoapl: cocTaB, KIacCU(pUKAIMS YTIEBOAOB (MOHO-, M- U MOIKUCaxapuibl). [ moko3a —
MPOCTEUIINKA MOHOCAXapuJ: OCOOEHHOCTH CTPOCHUSI MOJEKYJbl, (PU3UYECKHEe W XUMHUYECKHE
cBoiicTBa (B3aumopelcTBue c ruapokcunom wmeau(ll), oxucieHune aMMuauyHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TJIIOKO3bl), HAXOXJICHHE B IPHUPOJE,
npuMeHeHue, onosoruyeckas posib. orocunTe3. ®pyKTO3a Kak U30MeEp TIIFOKO3HI.

Kpaxman u nemnonos3a Kak npupojHble nonuMepbl. CTpoeHHe Kpaxmalla U LEJUII0JIO3bI.
duznyeckue U XMMHUECKHUE CBOMCTBA Kpaxmana (TUAPOIIN3, KaueCTBEHHAs peaklus ¢ HOJIOM).

OKCIEpUMEHTAJIBHBIE METOJBbl M3YyYEHHUS BELIECTB M HX IPEBPALICHUN: IPOBEACHHE,
HAOJIIOJICHUE M OINMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIUPTOB, Ka4eCTBEHHBIE
peaKkIMyu OJIHOATOMHBIX CIUPTOB (OKMCIeHue 3TaHoia okcuaoMm Mmeau(Il)), MHOroaroMHbIX
cnupToB (B3ammojeiicTBue raunepuHa ¢ rugpokcuaom meau(Il)), ampaerunoB (oxucieHue
aMMHadHbIM pacTBopoM okcuga cepeobpa(l) m rumpoxkcumom wmenu(ll), B3ammomeicTBue
Kpaxmajga C HWOJOM), MPOBEJACHHUE TMPAKTHUYECKOW pPaOOThI: CBOMCTBAa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrle 3amaumn.



Bbluncnenuss 1mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEILIeCTBa WIM IMPOJYKTAa PEAKLUMU IO HM3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IPOAYKTOB PEAKLIUN).

A3oTcozeprkalue OpraHn4ecKiue COeINHEHUS.

AMUHOKHCIOTBI Kak aMQOTepHble OpraHMdyeckue coeauHeHus. Dusnveckue
XMMHUYECKHE CBOWCTBA AaMHUHOKMCIOT (Ha HpUMepe IJMLIKHA). buojoruueckoe 3HaueHHe
aMUHOKHCIIOT. [lenTuast.

benkn xak NnpupoaHble BBICOKOMOJEKYJSIpHBIE coenuHeHus. [lepBuyHas, BTOpHYHas U
TPETUYHasl CTPYKTypa OenkoB. XHMHMUYECKHE CBOWCTBA OEJIKOB: T'MJIPOJIM3, JAEHATypauus,
Ka4eCTBEHHBIC PEaKIK Ha OCNKH.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB U UX IPEBpALICHUI: HaOoIeHue u
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JieHAaTypalus OEJIKOB INpU HarpeBaHUM, ILBETHBIC
peakiuu OEIKOB.

BbicoKOMO/IeKy ISIPHBIC COCANHEHUS

OcCHOBHbBIE TOHSATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpPHU3aluU, CPEeIHsAs MOJeKysipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH — IIOJMMEPU3aLHs U IIOJMKOHICH LS.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAIlEHU: 03HAKOMIICHUE C
00pa3iaMu NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeaMeTHbIE CBA3H.

Peanuszanus MexXnpeaMETHBIX CBS3€H MpU M3ydeHHM opraHuyeckoil xumuu B 10 kiacce

OCYILIECTBIISIETCS] Yepe3 HUCII0JIb30BaHHE KaK OOLINX €CTECTBEHHO-HAYYHbBIX MOHSITHUM, TaK U
MOHATUH, ABISIOIIMXCA CHCTEMHBIMU JUISI OTJAENIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOu1re ecTeCTBEHHO-HAay4YHbIE MOHSTHS: SIBJICHUE, HAy4HbIM (hakT, TMIIOTE3a, 3aKOH,
TEOpHsl, aHaJIW3, CHUHTE3, KJIAacCU(PHUKAIMs, TMEePUOJAUYHOCTb, HAOIIOJEHUE, HU3MEpEHHe,
DKCIIEPUMEHT, MOJIEJIMPOBAHUE.

®dusuka: MaTepus, JHEPIUs, Macca, aTOM, DJIEKTPOH, MOJIEKYJIa, DHEPI€TUYECKUI YPOBEHD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIeCTBa, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEPEHUSL.

Buonorus: knerka, opraHusM, Ouocdepa, oOMeH BeIIECTB B OpraHusme, (GpOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€NIKH, YIIeBOAbI, KUPHI, (PEPMEHTHI).

Feorpa(bml: MHHCPAJIbI, TOPHBIC ITOPOABI, ITOJIC3HBIC NCKOIIAEMBIC, TOTIJINBO, PECYPCHI.



TexHoJIOTHS: IMUIICBBIC IPOAYKTBI, OCHOBBI pallMOHAJIBLHOI'O IMTMTAaHUA, MOIOIIKUE CPCACTBA,
JICKAPCTBCHHBIC 1 KOCMETHYECCKHUE ITpEriapaThbl, MaTEpHUAJIbl U3 HCKYCCTBEHHBIX U CUHTCTHYCCKUX

BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHUH

XuMHYEeCKUH dieMeHT. AToMm. Sapo aroma, H30TONBI. OJEKTPOHHAsE 000JOYKa.
OHepreTuyeckre ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- aneMeHTsl. OcOOEHHOCTH
pacripesielieHUs] IEKTPOHOB [0 OpOUTAIAIM B aTOMax 3JEMEHTOB IMEPBBIX YETBHIPEX MEPUOJIOB.
OJeKTpoHHas KOH(UTYpalus aTOMOB.

Ilepnonnueckuii 3akoH u Ilepmoauueckas cucreMa XuMuyeckux osnemeHTtoB [ M.
MengeneeBa. CBs3p nepuoanueckoro 3akoHa u llepuoanueckoil cucTeMbl XUMHUYECKHX
anemeHToB JI. 1. MeHnzeneeBa ¢ COBPEMEHHON TEOPHUEN CTPOECHMS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU IPOCTBIX U CI0XKHBIX BEIIECTB
10 TpyIIaM U nepuojam. 3HaueHue NepPUOAMYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKash CBS3b. BHIBI XUMHUYECKOW CBsI3M (KOBaJIGHTHAS
HEMoJIsIpHasl W TOJIApHas, MOHHAs, MeTalnueckas). MexaHu3Mmbl 0Opa3oBaHHs KOBaJCHTHOM
XUMHUYECKON CBsI3U (OOMEHHBIN M JOHOPHO-aKIEeNTOpHbINH). BomoponHas cBs3p. BaneHTHOCTS.
DneKTpoOoTpULATEIbHOCTh. CTeNeHb OKUCIeHUs. IOHbI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJEKYJISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEIETOK. 3aBUCHMOCTh CBOMCTBA BEIECTB OT THIA
KPUCTAJUIMYECKOU PELIETKU.

ITonsiTHE O AUCHEPCHBIX cucTeMax. VICTHHHBIE M KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILIECTBA B paCTBOPE.

Knaccugukanus HeopraHudeckux coeauHeHuil. HoMmeHkmaTypa  HEOpraHMYecKHX
BEIECTB. ['eHeTHuyeckass CBsA3b HEOPraHWYECKUX BELIECTB, IPUHAICKAMUX K Pa3IMYHBIM
KJIacCaM.

Xumunyeckass peaxuus. Kraccupukanus XMMHUYECKHMX peakldid B HEOPraHWYECKOW u
OpPraHMYECKON XMMHUU. 3aKOH COXPAaHEHUS MacChl BEIIECTB, 3aKOH COXPAaHEHUS M NpPEBpAILEHUs

OHCPTHUHU IIPU XUMHUUCCKHUX PCAKIHAX.



CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iHuHbIX (hakTopoB. OOpaTUMBIE pEaKIUU.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSAIOIIME HAa COCTOSHUE XWMHUYECKOI'O PaBHOBECHS.
[Tpuniun Jle larenbe.

OnektponuTtnueckas auccouuanus. CuiabHble U ciadble 3yeKTponauThl. Cpeaa BOJHBIX
pPacTBOPOB BEILIECTB: KUCIAs, HEUTpaJIbHasl, IIETOYHAS.

OKHCIHUTENIbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

OKCIIEpUMEHTAIbHbIE METOJbl M3YYEHMs BEUIECTB U UX IPEBPAILCHUI: JEMOHCTpalus
tabmun «llepuoguyeckas cucrtema xumuueckux sneMmeHtoB J[. M. MenneneeBa», uszyueHue
MojJiele KPUCTAJUIMUECKUX pPEIIETOK, HaONIOJIEHUE W ONUCaHHE JAEMOHCTPAlMOHHBIX U
71a00paTOPHBIX OIBITOB (pa3ioXeHHe NepoKCHAa BOAOpOAa B MPHUCYTCTBUHU KaTalu3aropa,
OTpeJIeJICHUE CPellbl PACTBOPOB BEIIECTB C MOMOINBIO YHHUBEPCATBLHOTO MHIUKATOPA, PEAKIIMH
HMOHHOTO OOMEHa), TMpOBEIeHHE IMPAKTHUECKOW paboThl «BiusHHE pa3mUYHBIX (aKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIK.

Pacuérnbie 3agaumn.

PacuéTpl M0 ypaBHEHUSIM XMMUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€ThI C UCIIOIB30BAHUEM TOHATHS «MACCOBAsI I0JISI BEIIIECTBAY.

Heopranuueckasi xummust

Hemeramnsl. [lonoxenue HemeramioB B Ilepuomnueckoid cucreMe  XMMHUUYECKHX
sanementoB J[. U. MenzaeneeBa U OCOOCHHOCTH CTpOeHHUS aTOMOB. (DU3NYECKHE CBOICTBa
HEMETAIJIOB. AJTOTPOMNHS HEMETAJNIOB (Ha MpUMepe KUCIOpoa, cepbl, pochopa u yriepona).

XUMHYECKHE CBOMCTBA BaXXHEHITUX HEMETAJJIOB (TaJIOTE€HOB, cephl, azora, docdopa,
yriiepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOJICOACPKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHU).

[IpuMeHeHre BaKHENIINX HEMETAIIJIOB M UX COEIMHEHUM.

Meramnsl. 1lonoxenne metaimoB B Ileproanyeckoi cucteMe XUMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa. OcOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000J0YEK aTOMOB MeTayioB. OOmiue
¢uznueckue cBoiictBa MeTayioB. CIUlaBbl METANIOB. DJIEKTPOXMMMUECKUN Pl HANpsKEHUN
METaJIOB.

XVUMUYECKUE CBOMCTBAa BaXXHEHIIMX META/NIOB (HATpUM, Kaluid, KalblUH, MarHHA,
ATIOMUHHH, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHECHUM.

O61ue cnocoObl moxy4deHus: MeTauioB. [IpuMeHneHne MeTamuioB B ObITY U TEXHUKE.

DKCIepUMEHTaIbHbIE METOJBl M3YyYEHUS BEIIECTB M WX TMPEBpAIICHUI: H3ydeHUe
KOJUIEKIIMA «MeTaibl M CIUTaBbD», OOpa3llOB HEMETAIJIOB, PEIIEHHWE HKCIIEPUMEHTAIbHBIX

3aj1a4, HaOJIOJeHHE U OMHCAHHE JEMOHCTPALMOHHBIX U JIAOOPAaTOPHBIX OMBITOB



(B3aMMOJIeHCTBHE THAPOKCHIA ATIOMHUHHS C PAaCTBOPAMH KHCJIOT W IIEJIOYEH, KaueCTBCHHBIC
peaklMy Ha KATUOHBI METAJIJIOB).

Pacuérnbie 3amaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wi 00BEMY OJIHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, pacdy€éThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUHU, €CITH OJTHO U3 BEUIECTB UMEET IMMPUMECH.

XUMHUA U )KU3Hb

Ponp xuMuun B 00€CTICUeHHH YKOJIOTHYECKOM, SJHEPTeTUUECKON M MUIIEBON 0€30MacHOCTH,
pa3BUTHUM MeAuIUHBL. [loHSATHE O HAay4yHBIX METOJaX IIO3HAHUS BEIIECTB M XUMHYECKHX
peaKkIui.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHHIMIIAX TPOMBIIUICHHOTO ITOTYYCHHS
Ba)KHEUIIINX BEIIECCTB.

YenoBek B MHpE BEHIECTB M MaTEpUANIOB: BAXKHEHUIIIME CTPOUTEIbHBIC MAaTEpHUalbl,
KOHCTPYKLMOHHBIE MaTepUalibl, KPacku, CTEKJIO, KepaMuKa, MaTepHasibl IJIs SJIEKTPOHUKH,
HaHOMAaTEPHAJIbl, OPTAHUYECKUE U MUHEPAIbHBIC yI0OPEHHUS.

XuMUs U 310pOBbE YEJIOBEKa: MpaBUJia HUCIIOJIb30BAaHUS JICKAPCTBEHHBIX IIPENapaToB,
npaBuiia 6€30MacHOr0 UCIIOIb30BaHMS MPEIapaTOB OBITOBOM XUMHH B IIOBCETHEBHOW KU3HH.

MexnpeameTHbIe CBS3U.

Peanuzarust MeXIpeAMETHBIX CBS3€H MPU M3yYEeHUH OO0IIel U HEOPraHUYEeCKOW XMMHH B
11 xnacce ocyuiecTBiseTCsa 4epe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHSATHUH,
TaK M MOHSATHH, SIBISIOIIUXCS CUCTEMHBIMU ISl OTAENBbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
HHKIIA.

OOme ecTecTBEHHO-HAYYHBIC TOHSATHSA: Hay4HbIA (DaKT, TUTMOTE3a, 3aKOH, TEOpus,
aHajgu3, CHUHTE3,  Kilaccupukanus, TMEPUOJUYHOCTh,  HAOIIOJICHHE, SKCTIIEPUMEHT,
MOJICJIUPOBAHUE, UBMEPEHUE, SBIICHUE.

®dusnka: Marepus, SHEPTHsi, mMacca, aToM, d3JEKTPOH, MPOTOH, HEHUTPOH, WMOH, H3OTOI,
PaauoaKTUBHOCTh, MOJIEKYJIA, SHEPTETHUYECKUN YpOBEHb, BEIIECTBO, TEJO, 00BEM, arperaTHoe
COCTOSTHUE BEIIECTBA, PU3NYSCKUE BEIMYMHBI U €IMHUIIBI UX U3MEPEHUs, CKOPOCTbD.

buonorus: kierka, opraHusM, S5KOCHUCTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMHUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepabl, TOPHBIE TOPOIBI, TTOJIE3HBIE NCKOITAEMbIE, TOTTUBO, PECYPCHI.

TexHomnorus: XUMHYECKast MPOMBILIIEHHOCTb, MeTaJuTyprus, MIPOU3BOACTBO
CTPOUTETBHBIX MaTepHuaoB, CeIIbCKOXO03MCTBEHHOE MIPOU3BOJICTBO, MUIIeBas

MMPOMBIIIJICHHOCTD, @apMaueBTquCKaﬂ MPOMBIINIJICHHOCTDH, ITPOU3BOJACTBO KOCMECTUYCCKUX



IpenapaToB, MPOU3BOJCTBO KOHCTPYKLMOHHBIX MaTE€pPHaliOB, 3JEKTPOHHAS MPOMBILIUIEHHOCTD,

HaHOTCXHOJIOTHH.

I[NIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA TIPOI'PAMMEI 110 XUMHWU HA
bA30BOM YPOBHE CPEJJHEI'O OBLIEI'O OBPA3OBAHM

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYYaIOUIMMHUCS
porpaMM cpeaHero ooiiero oopazoBaHusi (JIMYHOCTHBIM, METANPEAMETHBIM H MPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOHM i pa3pabOTKU TUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
IPOTPaMM CPEIHEro 00IIero 00pa3oBaHMs SBISETCS CHCTEMHO-IEATEIIbHOCTHBINA TIOIXO/I.

B cooTBeTcTBUM € CHUCTEMHO-AESITEILHOCTHBIM TMOIXOAOM B CTPYKTYpPE IHUYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS MpeaMmeTa «XHUMHs» Ha YpPOBHE CpeIHEero ooOmero oOpa3oBaHUS
BBIJICTICHBI CJIEYIOIINE COCTABISIOIIUE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaKJAHCKOW HACHTUYHOCTH — TOTOBHOCTU K
CaMOPa3BUTHIO, CAMOCTOSITEIFHOCTH M CAaMOOTIPE/ICIICHUIO;

HAJIMYUEe MOTUBAIMHU K O0yUYEHUIO;

L[eJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHMX YOEKIACHUN JIMYHOCTH HAa OCHOBE KIIIOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAaJULIUN 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOMIMXCSl PYKOBOJCTBOBATHCS B CBOCH JEATEIHHOCTH
HNCHHOCTHO-CMBICJIIOBBIMU  YCTAHOBKaMHu, MPUCYITUMU IICJ'IOCTHOfI CUCTEMEC XHMMHUYECKOI'O
o0Opa3oBaHus;

HaJIM4YUEC IIPaBOCO3HAHHUA DKOJIOTHYECKOH KYJBTYPBI H CIIOCOOHOCTH CTaBHUTh neian u
CTPOUTDH KU3HCHHBIC IJIAHBI.

JIMYHOCTHBIE pEe3yNIbTaThl OCBOGHMS IpeaMmera «XHUMHUsS» [OCTUTAIOTCA B E€IAMHCTBE
yuyeOHOIl M BOCHHTATENbHOW JEATENbHOCTHM B COOTBETCTBUM C T'yMaHHCTUYECKHUMH,
COOUOKYJIBTYPHBIMH, AOYXOBHO-HPABCTBCHHBIMU [ECHHOCTAMU HW HACATIaMU pOCCHﬁCKOFO
TpaXXJIaHCKOI'o O6HI€CTBa, MNPUHATEIMU B 06HICCTBG HOpMaMu MW MpaBHJIaMH IIOBCIACHUA,
CHOCOOCTBYIOUIMMHU TPOLIECCaM CaMOINO3HAHUS, CAMOPAa3BUTHS U HPABCTBEHHOI'O CTAHOBIICHMS
JMYHOCTH 00YYaIOLIUXCS.

JIMuHOCTHBIE Pe3yibTaThl OCBOCHUS MpeaMeTa «XHUMHUS» OTpakaroT c(OPMHUPOBAHHOCTH
OMbITa MO3HABATEIbHONM M TPAKTHUECKOW JEATETBbHOCTH OOYYaIOUMXCAd M0 peau3aliu

IMPUHATLIX B O6H.[CCTBC HeHHOCTCﬁ, B TOM YHMCJIC B 4aCTH:



1) rpaskiaHCcKOro BOCIMTAHUS:

OCO3HaHUS 00YYAOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00SI3aHHOCTEH, YBaKEHUS K
3aKOHY U MIPABOIIOPSIIIKY;

MPEJICTABICHUS O COLUATbHBIX HOPMAaxX U MpaBUIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOU TBOPYECKOMW JEATEIHHOCTHU MPHU CO3JAHUH yYEOHBIX MPOSKTOB,
peleHnr y4eOHbBIX U TO3HABATENIbHBIX 33]1a4, BBIMOJTHCHUA XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI APYTUX
IIPU aHaJIKM3€ PAa3IMYHbIX BUJIOB yUEOHOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHNS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAyYHOMY HACJIEIUI0 OTEUECTBEHHOM
XUMUH;

YBa)XKEHUsI K MPOIIECCYy TBOpUECTBA B 0OJACTH TEOPUUM U MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIXKEHHUS HAYKU €CTh PEe3yNbTaT MJIUTEIbHBIX HAOIIOACHMUIA,
KPOTOTJIMBBIX SKCIIEPUMEHTAILHBIX TTOMCKOB, IMTOCTOSTHHOTO TPY/Aa YIEHBIX U ITPAKTHKOB,;

MHTEpeca M TI03HABATENIbHBIX MOTHBOB B TMOJYYEHMHM U TOCIEOYIOIIEM aHallu3e
uH(GOPMAIIUU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHOW OTEUECTBEHHOM XUMHH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBCHHOT'O CO3HAHMS, dTHYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHWBATh CUTYallMH, CBS3aHHBIE C XWUMHYCCKHUMH SBIICHUSMH, U
NPUHUMATH OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh Ha MOPAIbHO-HPABCTBEHHBIC HOPMBI H
[IEHHOCTH;

TOTOBHOCTU OIICHMBATh CBOE TMOBEAEHHUE M TMOCTYNKH CBOMX TOBApUIIEH € MO3UIUI
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE TIOCIEICTBUN ITHX MOCTYIKOB;

4) popMupoBaHHS KYJILTYPHI 310POBbSI:

MOHMMAaHUS [IEHHOCTEH 3J0pOBOTO M 0e30macHOro obpasza KH3HU, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIECHHUS K COOCTBEHHOMY (PM3NYECKOMY U NICUXUYECKOMY 3/I0POBBIO;

cOOJTI0IeHMSI TIPAaBIIT 0€301TaCHOTO OOpaIeHUsI C BEIECTBAMH B OBITY, ITOBCETHEBHOM
KU3HU U B TPYJIOBOH JCSITEILHOCTH;

MOHMMAHUSA I[[EHHOCTH TIPaBWJI WHAMBHAYAILHOTO M KOJUIEKTUBHOTO O€30MacHOTO
MOBE/ICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS MOCJIEICTBUI U HEMPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOIECHUS ATKOTOIIA,
HapKOTHUKOB, KypeHus);

5) Tpyn0BOr0 BOCIIUTAHMS:



KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATENIbCKONW JEeSTeNIbHOCTH,
OOLIECTBEHHO 10JIE3HOM, TBOPUECKOM U IPYTUX BUIAX AESATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUM MPAKTUYECKUX 3a7ad COLUAIbHOU
HAIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

UHTEpeca K MPAKTUYECKOMY H3YyUeHHIO Mpodeccuil pasauyHOro poaa, B TOM YHMCIE Ha
OCHOBE IPUMEHEHMS IPEIMETHBIX 3HaHUW 10 XUMHUH;

YBaXXEHUS K TPYLY, JIIOJSIM TPYJAA U PE3YJIbTaTaM TPYIOBOM AESITEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHIYaJIbHON TpaeKTOpUU 0Opa3oBaHUS,
Oynymeil mpodeccuu U peaau3alnuy COOCTBEHHBIX XU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTel 00I111ecTBa;

6) PKO0JIOrHYECKOr0 BOCIIUTAHUSA

9KOJIOTHYECKH I1eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJE, KAK UCTOUYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMiie;

MOHMMAaHHUA TJ100aJIbHOTO XapaKTepa SKOJIOIMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHUX
MPOLECCOB HA COCTOSIHUE TPUPOJTHON U COLIMAIIBHOM CPEIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHXKEHUN XUMUM ISl PEIICHUs] BOTIPOCOB
palMOHAIBHOTO MPUPOIOIOIb30BAHNS;

AKTUBHOT'O HENpPUATHS JEHUCTBUHM, NMPUHOCALIMX BpPEI OKpY’KaIoLeHd NPUPOIHON cpere,
YMEHHMsI MPOTHO3UPOBATh HEOJIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEINPUHUMAEMbIX
JIEUCTBUN U NIPEAOTBPALLATD UX;

HaJIMYUs Pa3BUTOrO HKOJIOTMYECKOIO MBILIUIEHHS, AKOJIOTMYECKOM KyJBTYpBI, OIIBITA
JESTEIbHOCTH  DKOJIOTUYECKOW  HAlpaBJIC€HHOCTH, YMEHHUS PpPYKOBOJCTBOBAaTbCS HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHON M COLMAIbHON MPAKTHKE, CHOCOOHOCTH U YMEHUSI aKTUBHO
IPOTUBOCTOATH UJCOJIOTMU XeMOpOoOHH;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHSI HAYKU U OOIIECTBEHHOM MPaKTUKU;

NOHUMaHMs CHeUn(UKH XUMHHM KaKk HAayKd, OCO3HaHHMs €€ poiu B (HOPMUPOBAHHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIIJICHUS, CO3aHUU LIEJIOCTHOTO MPEACTABICHHS 00 OKPYKaIoIIeM
MHUpE KaK O €IMHCTBE IMPHUPOABI M YEJIOBEKA, B MO3HAHUM IMPUPOIHBIX 3aKOHOMEPHOCTEH M
pelIeHnn IpobieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS,

yOeXIEHHOCTH B 0CO00I 3HAYMMOCTH XMMHHU [UIS COBPEMEHHOM IUBWIM3ALMUU: B €&
TYMaHHCTUYECKON HANpaBlI€HHOCTH M Ba)KHOW POJIM B CO3/JaHUU HOBOM 0a3bl MaTepUalbHOM

KYJIbTYpbI, PEIIEHUN TTI00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHSI YEIIOBEYECTBA — CHIPHEBOM,



SHEPreTHYECKOM, THUIIEBOM H OKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI,
00€ecIeueHNH yCIOBUM YCTICITHOTO TPYJA M AKOJOTHYECKH KOM(DOPTHOM KU3HHM KaXKIOTO WieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOH TIpaMOTHOCTU: TIOHUMAHHUS CYHUIHOCTH METOJOB IIO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIIOJIH30BATh MOJydaeMble 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBICHUI OKPYXKAIOIIETO0 MHpa U IMPOUCXOAANIMX B HEM H3MEHEHUH,
YMEHHSI Ie1aTh 000CHOBAaHHBIC 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TAHHBIX
C LEJIBIO TTOJIYYEHHUSI TOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEIFHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS JIJIs pEHICHUs MpooOieM
B PCAIbHBIX KU3HEHHBIX CUTYaLIUSIX;

MHTEpEeca K O3HAHUIO U UCCIIEIOBATEIILCKON EATEIIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJYYCHHMIO HOBBIX 3HAHMM 10 XUMUU B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTAM Tpylda B pa3iuuHbIX cdepax  npodhecCHOHATLHOM

IEATEILHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ynbTaThl OCBOEHHUS Y4E€OHOro mpenMeTa «XHUMHUS» Ha YpPOBHE
cpenHero ob1iero 06pa3oBaHus BKIIOYAIOT:

3HaYMMbIe NI (POPMHUPOBAHUS MHPOBO33PECHUSI OOYUAIOMIMXCS MEKIUCHUIUIMHAPHBIC
(MeXTpeMeTHbIE) 00IIeHayYHbIEe TIOHSATHS, OTPAXKAIOIIHE [IETOCTHOCTh HAYYHOH KapTHHBI MUpa
U crienr(uKy METO/I0B IIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO,
SHEPrus, SIBIEHUE, MpOLEecc, CUCTeMa, HAyyHbIH (akT, MPUHLUI, THIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIeI0BaHUE, HAOIIOACHE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHblE  yueOHble  JAeWCTBUS  (IIO3HaBaTellbHblE,  KOMMYHHUKAaTHBHBIE,
perynatuBHbIe), oOecreunBatoniye QGopmMupoBaHue (GYHKIUOHATBHOW TI'PaMOTHOCTH U
COLMATBHOM KOMIIETEHIHH 00yJaroInXxcsi;

CIOCOOHOCTh ~ OOYYAIOLIUXCS ~ HMCIOJBb30BaTh ~ OCBOGHHBIE  MEKIUCHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHUBEpCAIbHble y4yeOHble ACWCTBUS B I103HABATEIbHOH H
COIIMAIbHON MPAKTHKE.

MertanpeaqMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJACHWE YHHUBEPCATHHBIMH yUeOHBIMU

MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMHU U PETYIATHUBHBIMU HGfICTBHSIMI/I.



OBgi1ajieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMU MO3HABATEILHBIMH /1€l CTBUSIMH:

1) 6a30Bble JOornyecKue AeHcTBH:

CaMOCTOSITENILHO (DOPMYJIHPOBaTh W aKTyaIM3UpPOBaTh MPOOJIEMY, BCECTOPOHHE &
paccMaTpuBaTh;

ONpeACIATh LEIM JeATCIbHOCTH, 3aaaBas NapaMeTpbl W KPUTECPHH HMX JOCTHIKCHHS,
COOTHOCHTB Pe3yJIbTaThl JACITCILHOCTH C MIOCTABICHHBIMU IICIIIMU;

HUCIIOJIB30BAThH HpI/I OCBOCHHUU 3HaHI/II‘/JI HpI/IéMbI JIOTUYCCKOI'O MBIINUJIICHHUA — BBIACIATH
xapaKTepHHe HpI/I3HaKI/I HOHSITPIIZ nu YCTaHaBJII/IBaTB nx B3aUMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MOHITHS JUIsl OOBSICHEHHUS OTJICIBHBIX (PAKTOB M SBJICHUIA;

BLI6I/IpaTb OCHOBAHHUA U KpI/ITepI/II/I JUUIA KJ'IaCCI/I(I)I/IKaI_[I/II/I BCIICCTB U XUMHNYCCKUX peaKum"I;

YCTaHaBJII/IBaTI) HpI/ILII/IHHO-CJ'ICIICTBeHHI)IC CBA3U Me)KI[y I/IBy‘-IaeMI)IMI/I SABJICHUAMMU,

CTPOHUTH JIOTUYECKHE pACCYXICHUS (MHAYKTHBHbBIC, JCIyKTHBHBIC, 10 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH ¥ MPOTHBOPEUMSI B PACCMaTPUBAEMbIX SIBICHHSX, (POPMYIHPOBATH
BBIBOJbI U 3aKJIFOUYCHU I,

HpI/IMeHﬂTI) B Hpouecce II03HaHUs, I/ICHOJII)SyCMI)Ie B XUMHUU CUMBOJINYCCKUC (3H8,KOBI)I€)
MOJICJIH, IPEOOPa30BBIBATH MOICIbHBIC IIPECTABICHUS — XUMUYCCKUI 3HAK (CHMBOJI) 3JICMCHTA,
XUMHYeCcKass (GopMysa, YpaBHEHHE XHMMHUYECKOH pEaKIMd — TpHU PEIICHUH y4eOHBIX
IIO3HABATCJIIBHBIX H HpaKTI/I‘-ICCKI/IX 3ajJa4, HpI/IMeHHTL HAa3BaAHHBIC MOACJIBHBIC Hpe[ICTaBJICHI/IFI
JJIs1 BBISIBJICHUA xapaKTeprlx HpI/ISHaKOB I/ISYIIaCMI)IX BCIICCTB U XUMHNYCCKUX peaKHI/If/'I.

2) 0a30BBI€e HCCJIEI0BATEIbCKHE NeHCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAyYHOTO MMO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIN;

dbopMyTUpoOBaTh MEIM H 3aJa4d  HMCCIEJAOBAHMS, WCIOJIB30BaTh IIOCTABICHHBIC U
CaMOCTOSITENNbHO C(HOPMYIHPOBAHHBIE BOMPOCHI B KaUeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut OpPMHUPOBAHUS TUIIOTE3BI MO MTPOBEPKE MPABHILHOCTH BBHICKA3bIBAEMBIX CYXKICHHUIA;

BJIaACTh HABBIKAMH CaMOCTOATCIBHOI'O HJ'IaHI/IpOBaHI/ISI u HpOBC}IeHI/IH yquHqCCKHX
IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOATh 32 XOJIOM IIPOIECcca, CaMOCTOSATEIHHO
MPOTHO3UPOBATh €ro pe3ylnbTar, (opMyIupoBaTh O0O0OOIIEHHS U BBIBOABI OTHOCUTEIHLHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIICOBAHMSI, COCTABIATH OOOCHOBAHHBINA OTYET O MPOACIAHHON
pabore;

nproOOpeTaTh OMBIT YYCHHYECKON HCCIeIOBATENbCKOW UM TMPOEKTHOW JIeATEIbHOCTH,
MPOSIBIISATE CIOCOOHOCTHP M TOTOBHOCTh K CaMOCTOSITEIbHOMY TIIOMCKY METOJOB peIleHUs
MPAKTUYECKHX 337124, TIPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUSI.

3) pabdora ¢ uHpopmMaueii:



OPUEHTUPOBATbCSI B  PA3IMYHBIX HCTOYHMKAX MHMOpManMM (Hay4HO-NOMYJspHas
JauTepaTypa XMMHUYECKOIO COJEpXkaHMs, CIpaBOYHble IocoOus, pecypcsl HHTepHeTa),
aHAJM3UPOBaTh HMH(MOPMALMIO pa3IMYHBIX BHJIOB M (OPM INPEACTaBICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(dbopMynHupoBaTh 3alpoChl M INPUMEHATh Pa3IUMYHBIE METOAbI NPHU IMOUCKE U OTOOpe
uHpopMaLuu, HeoOXOAUMOM I BBIIOJIHEHHsI yUE€OHBIX 3a7a4 ONPeeaEHHOIO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpAaTh ONTUMaIbHYIO ()OpMY IpeICTaBICHHUsI MHYOpMAIMK (CXEMBI,
rpaduku, TuarpaMmel, TaOIUIBI, PUCYHKHU U JIPYTHUE);

UCIIOJIb30BAaTh HAYYHBIM SI3bIK B KAauecTBE CpPEJICTBA IpH padoTe ¢ XUMHYECKOH
uH(popMaLMel: NPUMEHATh MEXIpeAMETHbIE ((U3MUEeCKHMEe U MaTeMaTU4yeCKue) 3HaKu MU
CHUMBOJIBI, (hopMyIiel, aOOpeBUATYPBI, HOMEHKIIATYPY;

UCII0JIb30BaTh U IPe0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HAIIISTHOCTH.

OBJialeHHe YHUBePCAJIbHBIMH KOMMYHHKATUBHBIMY el CTBHSIMU:

3ajJ]aBaTh BOIPOCHI 110 CYILECTBY OOCYKAaeMOW TeMbl B XO/€ AMAJIOra W/WIM JUCKYCCHH,
BBICKA3bIBaTh HJi€H, (OPMYIMPOBATh CBOM IPEIUIOKEHUS OTHOCUTEIbHO BBIIOJHEHHS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IPE3EHTAIeil pe3yabTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHKAMM IIPU  BBIIIOJIHEHUM XUMHYECKOIO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEOBAHUIO CBOWCTB H3Yy4aeMbIX BEILECTB,
peanuzanuu y4yeOHOro mnpoekta U (popMyiaHpoBaTh BBIBOJBI MO pe3yjbTaTaM IPOBEAEHHBIX
MCCJIEIOBAaHUM MTyTEM COTJIaCOBaHUS MO3ULUI B X0/1€ OOCYKACHHSI 1 0OMEHAa MHEHUSIMHU.

OgiajieHHe YHHBEPCAJbHBIMHU PEryIATHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIBHO TUIAHUPOBAaTh M OCYILIECTBJIATH CBOIO IO3HABATEIIBHYIO JAEATEIbHOCTD,
onpenenss e€ Ienu M 3a1aud, KOHTPOJIUPOBATh U MO MeEpe HEOOXOIUMOCTH KOPPEKTHPOBAThH
npeyiaraeMplii alropuT™M AEUCTBUM MPH BBIMOJHEHUHM Y4€OHBIX U MCCIIEI0BAaTENbCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3¢(HEeKTUBHBIN CIIOCO0 UX PEIIeHUs C YYETOM IMOJIyYeHHs HOBBIX 3HAHUHU O
BELIECTBAX U XUMUUYECKUX PEAKLIUAX;

OCYIIECTBIISIT CAMOKOHTPOJIb CBOEHM JIeATENbHOCTH Ha OCHOBE CaMoOaHalIW3a H

CaMOOIIEHKH.

MNPEIMETHBIE PE3YJIBTATHBI



10 KJIACC

[IpeameTHbIE pe3yIbTaThl OCBOCHUS Kypca «Opranndeckas XMMHUs» OTPAXKAKOT:

c(OPMHUPOBAHHOCTh MPEJCTABICHUA O XWMHUYECKOM COCTaBISIOMIEH ECTECTBEHHO-
HAyYHOW KapTUHBI MHUpA, POJIM XMMHHM B TIO3HAHWH SIBIICHUH NPHUPOABI, B (HOPMHUPOBAHHH
MBILUICHUST U KYJAbTYpPbl JUYHOCTH, €€ (PYHKIMOHAIBHON TpaMOTHOCTH, HEOOXOAMMOM st
pellleHus] TMPAKTUYECKUX 3aJad M DKOJIOTMYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOM CpenE;

BJIQJICHUE CUCTEMOW XHUMUYECKUX 3HAHHUI, KOTOpas BKJIKOYAET: OCHOBOIIOJATAIOLINE
MNOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, AJIEKTPOHHAasi 000JI0YKa aToMa, MOJIeKyJa, BaI€HTHOCTbD,
AIEKTPOOTPHUIIATENILHOCTh, XHUMHUYECKass CBs3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas H
COKpaléHHasl), MOJb, MOJISIpHAs Macca, MOJSPHbIA  O00BbEM, YIVIEPOJHBIM  CKEJET,
(GyHKIMOHAIbHAS TpyNNa, pagukail, U30Mepus, U30Mepbl, TOMOJIOTMYECKUH psJl, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINe COCAUHEHUsI, MOHOMEp, MOJIUMEDP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE COEIMHEHHUS); TEOPUHU U 3aKOHBI (T€OpUs CTPOCHUS OPraHUYEeCKHX
BemiectB A. M. byrtnepoBa, 3aKkOH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU; MHUPOBO33PEHUYECKUE 3HAHMS, JIEKALIUE B OCHOBE MOHUMAHMUS
IPUYMHHOCTH U CUCTEMHOCTH XMMHUUYECKHX SIBICHUHU, (PAKTOJIOTMUYECKHE CBEACHUS O CBOICTBAX,
COCTaBe, MOJyYeHUH U 0€30IaCHOM HCIOIb30BAHUN BaXKHEHIINX OPraHUYECKUX BEIECTB B OBITY
Y IPaKTUYECKON JEeATEIBbHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIE MPU3HAKU MOHSATUH, YCTaHABINBATh
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOEHUS U
MIpEBPAICHUI OPraHNYEeCKUX COCIMHEHU;

c(OpMHUPOBAHHOCTh YMEHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIMKY JJIsSi COCTAaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYJl OpraHMYECKUX BEIIECTB
Y YpaBHEHUH XMMHUYECKHX pEaKLMH, U3rOTAaBJIMBATh MOJEIN MOJEKYJ] OpraHM4eCKHX BEIECTB
JUTSL WILTIOCTPALIMU UX XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBAThH MPUHAJICKHOCTh U3YUEHHBIX OPTaHUYECKUX
BEUIECTB IO MX COCTaBy M CTPOCHHUIO K ONpPEIENIEHHOMY KIacCy/TpylIe COeIUHEHH
(YrnmeBomopoabl, KHCIOPOA M  a30TCOJAEpIKAIME COEAMHEHMS, BBICOKOMOJEKYISpPHBIE
COEJMHEHUs), AaBaTh MM Ha3BaHUs Mo cucrematnueckoil HomeHkiarype (IUPAC), a rtakxe
MPUBOAUTH TPUBHAJIbHBIE HA3BAHMS OTIEIbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPOMHIIEH,

aleTUJICH, dTUJICHTIIUKONb, TIUIEpHH, (eHod, hopMalbIeru, areTaabIeTu/l, MypaBbUHAs



KHCJIOTa, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KHUCIIOTa, CTEAPUHOBAsI KHUCIIOTA, TIIOK03a, (PYyKTO3a,
KpaxmaJ, leJUTI0103a, TIUIKH);

c(OpMUPOBAHHOCTh YMEHHS OINpPEAENATh BHJbl XHUMHUYECKOH CBA3M B OPraHUYeCcKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHS NPUMEHATH IOJIOKEHHUSI TEOPUU CTPOCHHUS OPTraHMYECKUX
BeiecTB A. M. bytiepoBa st 00bsSCHEHUS! 3aBUCMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHUs MACCHI BELIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh COCTaB, CTPOCHHUE, (UBNYECKHEe H
XUMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTEIEH Pa3IMYHBIX KJIACCOB OPraHUYECKUX BELIECTB
(MeraH, 3TaH, STWJIEH, MPOINMWJIEH, aueTuieH, OyramueH-1,3, MerunOyranueHn-1,3, Oenzon,
METaHOJ, 3TaHOJ, YTHJICHIJIUKOJb, TJIMIEPHH, (EHOJ, alleTalbIerul, MypaBbuHasi U yKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmal, LeJI003a, aMHUHOYKCYCHas KHCJIOTa), WIIHCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXKJIYy HUMH YPAaBHEHHUSMU COOTBETCTBYIOIIMX XMUMMUECKHUX DPEAKIMH C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYI;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHHKHU YIJIEBOJOPOJIHOTO CHIPhS
(He(Th, TPUPOIHBIN Ta3, Yroib), CHOCOOBI MX IMEepPepaboTKH W IMPAKTHYECKOE NPHUMEHEHUE
IPOJYKTOB NEpepaboTKU;

c(OpMUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIUMCICHUSA [0 XHMHYECKUM YpPaBHEHUSM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WJIM MPOAYKTa PEaKIMH IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJJTHOT'O U3 UCXOIHBIX BELIECTB WM MPOAYKTOB PEAKIINH);

c(hopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHMS, MCIOJNb3YEMbIX B XHMHUM MpPU HM3YyYEHUH BEIIECTB M XHUMUYECKUX SBJICHUN
(HaOmoJieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJETUPOBaHME), HCIOIb30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHMS JUIsl IPUHATHUS PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYALUsX, CBA3aHHBIX
C BEILIECTBaMHU U X IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIONATh MPaBUJIA MOJb30BAHHUS XUMHUYECKON MOCYAON U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAK)Ke MpaBHUiIa OOPAIEHUs C BEIIECTBAMH B COOTBETCTBUHM C
UHCTPYKLHUSMH 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH W BBHIMOJHATH XUMHUYECKHH OSKCIIEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIIECTB MPH HarpeBaHUU, MOJyYEHUE ATHIIEHA U HU3YYEHHE €ro
CBOWCTB, KayeCTBEHHBIE pEaKIMM OPraHWYECKUX BELIECTB, JCHATypalus OeIKOB IpH
HarpeBaHUU, IIBETHBIE PEAKIUU OEIKOB) B COOTBETCTBUU C MPAaBMUIIAMU TEXHUKH 0€30IMaCHOCTU

npu oOpallleHUuH C BeUlecTBaMH U J1a0OpaTOPHBIM O00OpYIOBAaHUEM, MPECTABIATH PE3yIbTAaThl



XUMHUYECKOTO SKCIepuMeHTa B (opMe 3alucu YpaBHEHHH COOTBETCTBYIOIIMX peakUuid u
(dbopMyIUPOBATh BEIBOJIBI HA OCHOBE ATUX PE3YJbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHUYECKH aHAIM3UPOBATh XHMMHUYECKYI0 HH(OpMAIHUIO,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOYHUKOB (CpeicTBa MaccoBO MHpopMaiuu, IHTepHET U APYrux);

c(OPMHPOBAHHOCTh YMEHHH COONIONATh MpaBUJa HKOJOTHYECKH IIEIECO00pa3HOro
MOBE/ICHUA B OBITY M TPYAOBOH JAEATEIBHOCTH B LEISX COXPAHEHHUS CBOETO 370POBbS U
OKpY’Karollled MPUPOIHOM Cpelibl, 0CO3HABATh OMACHOCTh BO3JIEHCTBUS Ha JKUBBIE OPraHU3MBI
ONpPEACNEHHBIX OPraHMYECKUX BEIIECTB, NOHUMAas cMbici nokaszarens [IJIK, moscHsaTe Ha
npuMepax crocoObl YMEHBIICHUS U TPEIOTBPAIICHHS] MX BPEIHOTO BO3JICHCTBUS HA OpraHU3M
YEJI0BEKa;

JUIsi 00y4YarolIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbS: YMEHHUE MPUMEHSTh
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYCCKHX SBIICHHIA,

JUIA  CIENBIX ¥ CHa0OBHIAMMX OOYYAIOIIUXCSA: YMEHHE HCIONb30BaTh pelbedHO-

TOYEUHYIO cucteMmy obo3Hauenuii JI. bpaitns nis 3anucu xumuueckux Gopmyi.

11 KJIIACC

[IpenmeTHbie pe3ynabTaThl OCBOeHUS Kypca «OOIIass W HEOpPraHUYecKas XUMHUSD»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJACTABICHUM: O XUMHUYECKOM COCTaBJISIONMIEH ECTECTBEHHO-
HAayyHOW KapTHUHBI MHpa, pOJIM XMMHMM B TO3HAHUM SIBJICHUI TNpHUPOAbI, B (HOPMHUPOBAHHUU
MBIIUICHUST U KYJAbTYpbl JUYHOCTH, €€ (PYHKIIMOHAIBHON TpaMOTHOCTH, HEOOXOAMMOM st
pelleHus MPAKTUYECKUX 3aJad M OKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U IPUPOTHOM CpeIe;

BJIAJICHUE CHCTEMOM XHMMHWYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJArarollne
MOHTUS (XUMUYECKUH DIIEMEHT, aTOM, H30TOIl, S-, P-, d- JIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH,
MOJIEKYJa, MOIb, MOJSPHBIH O0BEM, BaJCHTHOCTh, JJIEKTPOOTPUIATENHLHOCTh, CTETEHb
OKUCJICHUs, XUMHUYCCKasad CBiIA3b (KOBaJ'IeHTHaSI, HWOHHas, MCETalIndyecKasd, BOI[OpO)IHaH),
KpUCTAJUIMYECKasl  pemE€TKa, THMBl XMUMHYECKHMX  PpEaKIUd, pacTBOp, JJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, ANEKTPOJUTHYECKAs AUCCOLMAINS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM  pEakluH, XUMUYECKOE paBHOBECHE); TEOPUHM M  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JOHccoluanuu, nepuoanueckuid 3akoH JI. WM. MengeneeBa, 3aKkoH
COXpAaHCHUA MACChbl BCHICCTB, 3aKOH COXpPaHCHUA W IMPEBPAIICHHA SHEPIUH IPH XUMHUYCCKHUX

peaKm/mx), 3aKOHOMECPHOCTH, CHUMBOJIHUYECKUM SI3BIK XUMHHU, MUPOBO33PECHYCCKHUEC 3HAHUA,



JeXallue B OCHOBE IIOHMMAaHHsS NPUYMHHOCTH M CHCTEMHOCTH XHMMHYECKUX SBJICHHM,
dakTosornuecKkrue CBEJCHUSI O CBOWMCTBAX, COCTaBe, MOJYyYEeHUH M OE30M1aCHOM HCIOIb30BaHUU
BaXHEHMIIINX HEOPraHUYECKHUX BEIIECTB B OBITY U MPAKTHUUECKOM JEATEeIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEPHbIC MPU3HAKH MOHSATHH, yCTaHABIUBATh
UX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOUIME IMOHATUSA MPHU ONMCAHUM HEOPraHUYECKHUX
BEILIECTB U UX MPEBPALLICHUN;

c(OPMHPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHKY JJISi COCTABJICHUS
dbopMyn BelIeCTB W YpaBHEHHUH XMMHUYECKUX pEaKUUd, CHUCTEMAaTHYECKYI0 HOMEHKJIATYpPY
(IUPAC) wm TpuBHanbHbIC Ha3BaHUS OTICIBHBIX HEOPTaHMYECKUX BEIISCTB (yrapHbId ras,
YIJIEKUCIIBIA Ta3, aMMUaK, raméHas W3BECTb, HEram€Has HU3BECTb, NUThEBAs COJA, HMUPUT U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUI ONPEEINIATh BAJICHTHOCTh U CTENIEHb OKUCICHUSI XUMUYECKUX
9JIEMEHTOB B COEIMHEHUSAX Pa3IMYHOIO COCTAaBa, BUJl XMMHUECKOH CBs3M (KOBaJCHTHAs, NOHHAs,
MeTaJIJINYECKasi, BOJOPOAHAS]) B COCAUHEHUSX, TUIl KPUCTAIUNIMYECKOW PEHIETKH KOHKPETHOI'O
BellecTBa (aTOMHas, MOJEKYJspHas, WOHHAas, METAJJIMYECKas), XapakTep Cpelbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUH yCTAaHABIMBATh MPUHAIJICKHOCTh HEOPraHUUYECKUX BEIIECTB
[0 UX COCTaBY K ONpeAeEHHOMY KJIACCY/TPYIIe COSIMHEHUH (TIPOCThIE BEIIECTBA — METAJUIBI U
HEMeTaJlJIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOTbI, aM(POTEPHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHMM pacKpbiBaTh CMBICT Tepuogudeckoro 3akona JI. U.
MengeneeBa U JIEMOHCTPUPOBATH €r0  CHUCTEMATU3HPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOrHOCTUYECKYIO (PYHKIINH;

c(OpMUPOBAHHOCTh ~YMEHUH  XapaKTepu30BaTh JIIEKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKUX A1eMeHTOB 1—4 nepuonoB lleproanyeckoit cucteMbl XUMUYECKUX 351eMeHToB /], U.
MenpeneeBa, HUCHONB3Yys TOHATHS «S-, p-, d-2MEKTPOHHBIE OpPOUTANINY, «IHEPreTUYECKHE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHMSI CBOWCTB XHUMHUYECKHX DJJEMEHTOB U HUX
COeIMHEHMH 1o nepuoAam u rpynnam [lepuoandeckoil cucteMbl XUMHUECKUX 3neMeHToB Jl. U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHMHM XapakTepu3oBaTh (OMMCHIBATh) OOIIME XUMHYECKHE
CBOICTBa HEOPTaHWYECKUX BEIIECTB PAa3IMYHBIX KIACCOB, IOATBEPXAATh CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXKJIY HEOPraHMYEeCKMMHU BEIIECTBAMHU C IOMOIIbIO ypaBHEHHI

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHHﬁ;



c(OpMUPOBAHHOCTh YMEHHUSI KJIACCHU(PHUIMPOBATh XMMUYECKUE pPEAKUUU MO Pa3iIHYHbIM
npu3HakaM (YMCIy W COCTaBy pEarupyrolux BEIIeCTB, TEIIOBOMY 3(QdeKTy peakiuH,
M3MEHEHUIO CTETNIeHEH OKUCIICHHUS AJIEMEHTOB, 00paTUMOCTHU PEaKIMH, YYaCTHIO KaTalu3aropa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPaBHEHUS pEaKUUi pa3U4HbIX THIIOB, MOJHBIE
U COKpalEHHBbIE YPaBHEHUS pEaklUii MOHHOrO OOMEHAa, YUUTHIBas yCIOBHS, IPU KOTOPBIX 3TU
peaKkIMK YT 10 KOHIIA;

c(OPMUPOBAHHOCTh YMEHUW MPOBOIWTH PEAKIWH, TOATBEPKIAIONINE KAa4eCTBEHHBIM
COCTaB pa3MYHBIX HEOPraHMYECKHUX BEILIECTB, pPACIO3HABATh OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTraHUUECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN PACKpPBIBATh CYHIHOCTH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii HOCPEICTBOM COCTABJICHUSI AJIEKTPOHHOI0 OajlaHCca 3TUX PEaKIIMii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHYECKON peakluu OT
pa3iauyYHbIX (PAKTOPOB; XapakTep CMEUICHHS XUMHUYECKOTO pPAaBHOBECHS B 3aBUCUMOCTU OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEpPU30BaTh XUMHUYECKHUE TMPOIECCHI, JIekKalue B
OCHOBE ITPOMBIIIJICHHOTO MOJIY4YE€HUS CEPHOW KHCIOTHI, aMMHaKa, a Takke cHopMHUpOBaAaHHOCTH
MpeCTaBICHU 00 OOIMIMX HAyYHBIX MPHUHIMIAX M DKOJOTUYECKUX MpoOIeMax XUMHYECKOTrO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOJIUTH BBIYUCICHHUS C KCIOJIB30BAaHUEM TOHSITHS
«MaccoBasi JIONS BEIIECTBA B PACTBOpPE», OOBEMHBIX OTHOIIEHWH Ta30B MPU XUMUYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEaKIMM BEIIECTB, TEIJIOBOro 3(dekra peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUsI MacChl BEILIECTB, IPEBPAIICHUS U COXPAaHEHUS YDHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYN0i U
1abopaTOPHBIM 000PYIOBAHHEM, a TAK)KEe MpaBUia OOPAIEHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMHU TI0 BBITIOJIHEHUIO JITAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUW IUTAHUPOBATH W BBHIMOIHATH XUMHUYECKHH OSKCIIEPUMEHT
(paznmokeHue TEpOKCHIa BOAOPOJA B MPHUCYTCTBUH KaTajau3aTopa, OIpPEIeTIeHHE Cpeabl
PacTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCATHPHOTO MHAUKATOPA, BIUSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIMH, PEaklMd HOHHOTO OOMEHAa, KauYeCTBEHHBIC PEaKIMH Ha
cynb(ar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHWSI, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3amady mo temaMm «Mertamie»y U «HemeTanne») B COOTBETCTBUU C TMPABUJIAMH TEXHHUKHU

0e30MacHOCTH MpHU OOpaIlleHUH C BEIIECTBaMHU U J1a00paTOPHBIM 000PYOBaHUEM, MIPEICTABIATh



pe3yNbTaThl XMMHUYECKOTO JKCIHEpUMEHTa B (opMe 3amucH ypaBHEHUN COOTBETCTBYIOIIMX
peakuii 1 GopMyITHPOBATH BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATh XMUMHUYECKYIO HH(POpPMAIUIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHHUKOB (CpEeACTBA MacCOBOM KOMMYHHUKanuu, WHTepHer u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHUH COOJO/IaTh MpaBuia HSKOJOTMYECKH IEeIeco00pa3Horo
MOBE/eHNA B OBITY M TPYAOBOM [EATEIbHOCTH B LEISIX COXPAHEHMsI CBOEro 3/I0pOBb U
OKpYKarolllel NPUPOJHOM CpPEelbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI
onpeAeNEHHBIX BEIIECTB, MOHUMAasi cMbIcT mokasarens [1JIK, moscHATh Ha mpumepax CrocoObl
YMEHBUIEHUS U IPEAOTBPALICHUS UX BPEIHOIO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIsi 00y4YarolIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMHU 370POBbS: YMEHHUE MPUMEHSTh
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHMS BEIIESCTB M XUMHUICCKUX SBJICHUI;

JUISL  CIIENIBIX W CIA0OBHISIIMX OOYYarOMIMXCS: YMEHHE WCIOIb30BaTh PpPelbeHO-

TOUYEUHYIO cucteMy obo3Hadenuil JI. bpaitns ns 3anucu xumuueckux Gopmyi.
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