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IHOACHUTEJBbHAA 3AIINCKA

[Iporpamma mo XMMHHM Ha ypOBHE cpeaHero odmiero oOpa3oBaHMs pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepannn,
TpeOOBaHUN K pe3yJibTaTaM OCBOEHHUS (QeaepalbHOH 00pa30BaTEIIbHOW MPOTPaMMBl CPEIHETO
obmero oo6pazoBanus (POII COO), mnpencraBieHHbIX B DenepaJbHOM ToCyIapCTBEHHOM
obpazoBarenbHOM craHmapte COO, ¢ yuérom KoHuenuumm mnpenojaBaHus y4yeOHOTO IpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX Oopranuzanusax Poccuiickoit @enepanuu, peann3yonMx OCHOBHBIC
o0Opa3oBaTeNnbHble NMPOTPAMMbI, U OCHOBHBIX MOJOKEHUN «CTpaTeruu pa3BUTHs BOCIHUTAaHUS B
Poccutiickoit @enepamnuu Ha niepuoa 10 2025 roxa» (Pacnopsokenne [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTke MpOrpaMMBbl [0 XUMHUH, K ONpPEAETICHUIO O0IIel cTpaTeruu
00y4YeHHMs, BOCIIUTAHUS U Pa3BUTHs 00yUaroIIUXCs CPEACTBAMH yU4eOHOro nmpeamera « XUMUSD» s
10—11 xmaccoB Ha 0a30BOM YypOBHE COCTaBWIM KoHIeNnTyaidbHbie TosiokeHuss ®I'OC COO o
B3aMMOOOYCIIOBIEHHOCTH IIEJIeH, COAepkKaHUs, Pe3ylbTaToB OOyueHHUs U TpeOOBaHUN K YPOBHIO
MOJATOTOBKU BBIITYCKHUKOB.

Xumuueckoe  oOpa3oBaHME,  TOJIY4aeMO€  BBINYCKHHUKaMH  001Ie0o0pa3oBaTeIbHON
OpraHu3ally, SBISETCS HEOThEMIJIEMOM YacThio X 00pa3oBaHHOCTH. OHO CIYKUT 3aBEPILAIONIUM
ATANOM peau3alii Ha COOTBETCTBYIONIEM eMy 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIITUX
L[EJIOCTHOM CHCTEME XHMHUYECKOro oOpa3oBaHMs. ODTH LEHHOCTH KacaloTCSl IMO3HAHUS 3aKOHOB
npupojbl, (OPMHUPOBAHUS MUPOBO33PEHUS U OOIIECH KyJBTYpbl YEIOBEKa, a TAKKE HKOJIOTUUYECKU
000CHOBAaHHOTO OTHOLIEHMSI K CBOEMY 3/I0pOBbIO U MPHUPOAHOMN cpene. Peanmusyercs xumuueckoe
oOpa3oBaHHe OOYYAIOIIUXCS HA yPOBHE CPEAHEro OOIIero oOpa3oBaHUS CPEICTBAMHU Y4EOHOTO
npenMera « XuMus», coJep:kaHue U MOCTPOEHUE KOTOPOro OIpe/ieieHbl B MPOrpaMMe M0 XUMHUU C
yu€ToM crneun(uKd HAyKH XUMHHU, € 3HAYCHHs B NMO3HAHWM MPUPOIBI U B MATEPUATBHOMN >KU3HU
olmiecTBa, a Takke C Y4ETOM OOIIUX Iesied U MPUHIUIIOB, XapaKTEpU3YIOLIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI Cpe/IHero obiero oopazoBanus B Poccuiickoit @enepanuu.

XuUMHUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIPaeT 0COOYI0 poJib B COBPEMEHHOM
[UBWIN3ALUU, B CO3/laHMM HOBOH 0a3bl MaTepualbHOW KyNnbTypbl. OHa BHOCHUT CBOM BKJIaJ B
(dbopMHpOBaHNE PALMOHAIFHOTO HAYYHOTO MBIIIJICHHS], B CO3/IaHUE L[EJIOCTHOTO MPEICTaBICHUs 00
OKpY’KaloIlleM MHpE KaKk O eIMHCTBE HMPUPOJBI M YeJoBeKa, KoTopoe (GopMupyercs B XUMHUH Ha
OCHOBE MOHMMAaHHUSI BEIIECTBEHHOTO COCTaBa OKPYXKAIOLIEr0 MUPa, OCOZHAHUS B3aUMOCBSI3U MEXIY
CTPOEHHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTSMU IIPUMEHEHUSI.

TecHO B3aUMOJIEHCTBYSI C APYTMMHU €CTECTBEHHBIMU HayKaMH, XUMHUS CTala HEOThEMIIEMOM
YacThI0 MUPOBOM KYJIbTYpPbI, HEOOXOIUMBIM YCIOBHUEM YCIIEIIHOTO TPYya U KU3HU KaXJI0To YjeHa
obmiectBa. CoBpeMeHHass XMMHUSI KaK HayKa cO3MJaTelibHas, KaK HayKa BBICOKHMX TEXHOJIOTUH
HalpaBJIeHa Ha PEeIIeHUE TI00abHBIX MPo0JeM YCTOHUMBOrO pa3BUTHUS YEIOBEUYECTBA — CHIPHEBO,
SHEPTEeTUYECKOMU, TTHUIIEBOM, IKOJIOTHYECKOW 0€30IMaCHOCTH U OXPaHBI 3JI0POBBSI.

B coorBercTBHMM ¢ OOmMMH LENSIMH M HPUHIUIIAMU CpEeIHEro oomero oOpa3oBaHUS
conepxkanue mpeamera «Xumus» (10—11 kimaccel, 6a30BbIii ypOBEHb H3YyYEHHS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYYaloIUXCs, HEOOXOOUMYI0O UM IS
BBIPAaOOTKM MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEHIHOIO BKJIIOYEHHS B JKU3Hb COLUYMA,
MIPOJOIDKEHHS 00pa30BaHUs B pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocraBngomumMy npeamMeTa « XuMus» ABIAI0TCA 0a30Bble Kypchl — «OpraHudeckas XUuMus»
n «OO0mIast ¥ HeopraHuveckass XUMHUs, OCHOBHBIM KOMIIOHEHTOM COJIEPKaHHsI KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUU 0 HEOPTraHWYECKONW XUMHUHU (C BKIIOYCHHUEM 3HAHUH U3
o01eit XuMUM) U OpraHnyeckod XuMuu. POpMHUpPOBaHUE TAHHON CUCTEMBbI 3HAHUW MPU H3yYCHUU
npenMera o0ecreurnBaeT BO3MOKHOCTh PACCMOTPEHHUS BCErO MHOTOOOpa3usi BEIIECTB Ha OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUIA XUMUH.

CrtpykTypa coaepxanus KypcoB — «Opranuueckas xumus» u «OO0Ias U HeopraHuyeckas
XUMHUsD» cPOpMHUpOBaHA B IpPOrpaMMe MO XMMHM Ha OCHOBE CHCTEMHOTO MOJXO0/a K HM3YUYEHHUIO



ydeOHOro marepuana M OOYCIIOBICHA HMCTOPHYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUU Ha
OnpeAeNéHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHWYecKOl XUMHUU BeEIlecTBa
paccMaTpuBalOTCsl Ha YPOBHE KJIACCHYECKOM TEOPUM CTPOEHUSI OPraHUYECKUX COCIUHEHUU, a
TaKkK€ Ha ypOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX MPEJICTaBICHUNA O CTPOCHHM BELIECTB.
Ceenmenusi 00 M3y4yaeMbIX B Kypce BEIIECTBaX JAlOTCS B PAa3BUTUM — OT YIJIEBOJOPOAOB 10
CIIO)KHBIX OHMOJOTMYECKH AaKTUBHBIX COEAMHEHHH. B Kypce opraHuueckod XUMHH MOJIy4aroT
pa3BuTHe CHOPMHUPOBAHHBIE HA YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS TEPBOHAYAILHBIC
MIPEJICTAaBICHHUS] O XUMHUYECKOM CBSI3U, KiIacCU(UKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCHMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yIJIOM 3peHHs] B TpeaMmere «XuMus» 0a30BOTO YpPOBHS pacCMaTpHUBACTCS
M3Y4YEHHBI Ha YypOBHE OCHOBHOTO oOmiero oOpa3oBaHUs TEOPETHUUECKHM MaTrepuanl Hu
(hakTOJOrMUECKHUEe CBEJEHUS O BEIIECTBAX M XMUMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0miasi U HeopraHudeckas XUMHs» OOYydYalolIUMCS MPEIOCTaBIIETCS BO3MOKHOCTh OCO3HATH
3HAUEHUE MEePHOJUIECKOr0 3aKOHA C OOIMIETEOPETUYECKUX U METOMOJIOTHYECKHUX MMO3HIINN, TITy0XKe
MOHSATh UCTOPUUYECKOE U3MEHEHHE (PYHKITUH 3TOTO 3aKOHA — OT 00000 10 0OBICHSIOMENH 1
MIPOTHO3UPYIOLLEH.

Enunas cuctema 3HaHMN O Ba)XHEWMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
MPUMEHEHUH, a TAKKE€ O XMUMHUUYECKUX PEAKUHUSX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKAHUS
nononHsieTcss B Kypcax 10 w11  kimaccoB  aieMEHTaMU  COAEpPKAHUSA, HMEIOUIUMHU
KyJIbTYPOJOTUYECKHI ¥ TMPUKIAAHON XapakTep. OTH 3HaHHUS CIOCOOCTBYIOT TOHMMAHHUIO
B3aMMOCBS3M XUMHUHU C JIPYTUMU HayKaMHd, pacKpblBaloT €€ pOJb B IMO3HABaTENbHOW H
MPAKTUYECKON JESITENLHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBaXKEHHUS K IPOLECCY
TBOpPUYECTBAa B O0JIACTH TEOPUU M MPAKTUUYECKUX MPUJIOKEHUN XHMHUH, TOMOTAIOT BBIIYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX C XHMHEH,
KPUTHYECKH OCMBICIMBATh MH(POPMAIUIO U TPUMEHATH €€ ISl MOIMOJIHEHUS 3HAHUM, peIIeHUs
MHTEJUICKTYQJIbHBIX M SKCHEPUMEHTAIbHBIX HCCIIENOBATENbCKUX 3a4ad. B 1enom coaepkaHue
y4eOHOro npeamera «XUMHUS» JAHHOTO YPOBHS W3Y4YEHHS] OPHEHTUPOBAHO Ha (OPMHUPOBAHUE Yy
00ydaromuxcsi MUPOBO33PEHYECKOW OCHOBBI IS MOHUMAHHS (UIOCOPCKUX HUACH, TaKUX Kak:
MaTepUaIbHOE E€AMHCTBO HEOPraHWYECKOTO0 W OPTaHWYEeCKOro Mupa, oOyCIOBIEHHOCTh CBOWCTB
BEILIECTB UX COCTABOM U CTPOCHHUEM, MTO3HABAEMOCTb MPUPOHBIX SBICHUN MYTEM HKCIIEPUMEHTA U
pelleHrs MPOTUBOPEUUMH MeXIy HOBBIMU (aKTaMM M TEOPETUYECKUMHU MPENNOoChUIKaMH,
OCO3HAHME POJIM XUMHH B PEIICHUH SKOJIOTUYECKUX IMpOoOJieM, a Takxke MpodiieM cOepexeHus
SHEPreTHUYECKUX PECYPCOB, ChIPbsI, CO3JaHMs HOBBIX TEXHOJIOTHI U MaTepUaoB.

B mnane pernenus 3a1a4 BOCIIUTAHUS, PA3BUTHS M COIUAIM3ANMHA OO0YYArOIIUXCS TIPUHSATHIC
MpPOrpaMMOil MO XUMHHM TMOAXOJbl K OINpEACTICHUIO0 COACpNKAaHUS U TOCTPOCHUS IpeaMeTa
npeaycMaTpuBaoT (OPMUPOBAHHUE YHUBEPCAIBHBIX YUYEOHBIX JACHCTBHIA, HMEIOIIMX 0a30BOE
3HAYEHUE JJIs Pa3INYHbIX BUJIOB JESATEILHOCTH: peUIeHHs IpobiieM, MOKUCKa, aHaau3a U 00paboTKu
nH(popManuy, HEOOXOAMMBIX Ui MPHOOPETEHHUS OIbITa MPAKTUYECKOW U HCCIEI0BATEIHCKOM
NesITeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHUM XUMUH.

B nmpakTtuke npenogaBaHus XUMHH KaK Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBaHus, Tak U Ha
ypoBHE cpeaHero oOmiero o0pa3oBaHUs, MPH ONPEAENICHUU COAEPKATEIbHOW XapaKTEePUCTUKU
Luejnedl uW3yuyeHus MpeaMeTa HalpaBJIE€HUEM IEPBOCTEIIEHHOW 3HAYMMOCTH  TPATULIUOHHO
npu3Haércss  (GOpMHUpPOBAaHME OCHOB XUMHYECKOW HayKu Kak o0JacTh  COBPEMEHHOIO
€CTECTBO3HAHMSI, MPAKTHUECKONU JEATEIbHOCTH YEJOBEKa U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJbTypbl. C METOIMYECKON TOYKM 3pEHHSI TAaKOW MOIXOJ K OMNPEACIICHUIO IIeJIeH H3y4eHUs
MpeAMETa SIBJISETCS BIIOJTHE ONPAaBIaHHbBIM.

CornacHO MaHHOM TOYKE 3pEHHUs TJABHBIMHM LEISIMH H3Y4YeHHs IpeaMeTa «XuMHus» Ha
6azoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (dopmupoBaHUE CHCTEMBl XHMHUYECKUX 3HAHUN Kak BaXHEHIEH COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOM Ji€XKaT KJIIOYEBbIE IMOHSTHS,



(dbyHIaMeHTaIbHBIE 3aKOHBl M TEOPUM XHUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
MOHMMAaHUE CYIIHOCTH JIOCTYMHBIX O0OOOIIEHUH MHUPOBO33PEHUYECKOrO0  XapakTepa,
03HAKOMJICHUE C HCTOPHUEU WX PA3BUTUS U CTAHOBJIICHHUS;

e (opmupoBaHuEe W pa3BUTHE NPEICTABICHUN O HAYYHBIX METOJaX TO3HAHMS BEUIECTB U
XUMHUYECKUX peakiui, HEOOXOAUMBIX i MPUOOpPETeHHs] YMEHUUW OPHEHTHUPOBATHCS B
MHUpE BEIIECTB M XUMHUYECKUX SIBICHUH, UMEIOIIMX MECTO B MPHPOJEC, B MPAKTHUECKON U
MOBCETHEBHON KU3HU;

® pa3BUTHE YMEHUH U CIIOCOOOB NEATEIBHOCTH, CBA3AHHBIX C HAOIOIEHUEM U OOBSICHEHUEM
XUMHYECKOTO OJKCIIEpUMEHTa, COONIOJCHHEM TpaBUil 0E€30MacHOro OOpalieHus ¢
BELIECTBAMH.

Hapsimy ¢ sTuMm, comepkarenbHas XapaKTepPHCTHKA IENed W 3aj]ad M3ydeHUsl MpeaMeTa B
IporpaMMe o XMMHUHM YTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH NPHOPUTETAMHU B
cUcTeMe cpefaHero odmiero oOpasoBanus. CeroqHss B MPENOJaBaHUU XUMHUHU B OOJbIIEH CTETECHU
OTHAETCsl MPEANOYTEeHHE MPAKTUYECKON KOMIIOHEHTE CojiepKaHusl 00yueHusl, OpUEHTUPOBAHHO Ha
MOATOTOBKY BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3alliy, BIaICIOIIEro He HabopoM 3HAHHIHA,
a (pyHKIMOHAJIBHON TPaMOTHOCTHIO, TO €CThb CHOCOOAMHM M YMEHHUSIMH aKTHUBHOTO MOJyYEHUs
3HAHUW U IPUMEHEHUS UX B PEabHOM JKU3HH TSI PEIICHUS TPAKTUICCKHUX 3a]1a4.

B cBs13u ¢ 3TUM npu U3yUYEHUH IpeaMeTa « XUMUs» JOMUHUPYIOIEe 3HaueHHe TPUoOPEeTaoT
TaKue eI U 3aJ1a4H, KaK:

ajanranus oO0yJaroIIuXcsl K YCIOBUSM JUHAMHYHO Pa3BUBAIOLIETOCS MUpA, (hOpMHUpPOBaHHE
WHTEJUICKTYallbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO, COTPYAHHYECTBY,
CaMOCTOSITEIbHOMY TPUHSATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHEM;

(dhopMupoBaHKE y 00YUAIONMIUXCS KITFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHITUHN ), UMEIOIINX
YHUBEPCAIbHOE 3HAYEHHWE JUIsI PA3INYHBIX BUAOB JACSITENLHOCTH: PEIICHUS MpOOIeM, IMOMCKA,
aHanu3a W 00pabOTKM HMH(pOpMANHMH, HEOOXOAUMBIX JUIsi MPUOOPETEHHUs OIbITa NEATeIbHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B IMO3HAHWUM XHWMHUHU, a TaKKe JUIS OICHKUA C TIO3HIIHA
HKOJIOTMUECKON 0€30MacHOCTH XapakTepa BIMSHHUS BELIECTB W XUMHUYECKHX IPOIIECCOB Ha
OpraHM3M YeJIOBeKa U MPUPOJAHYIO CPENLY;

pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEIIEKTYaJbHBIX M TBOPUECKHUX CIHOCOOHOCTEH
oOydaromuxcs: CIHOCOOHOCTH CaMOCTOSITENbHO MPUOOpPETaTh HOBBIE 3HAHHWS MO0 XHMHH B
COOTBETCTBUM C >KM3HEHHBIMU MOTPEOHOCTSAMHM, HCIOIb30BaTh COBPEMEHHbIE WH(OpMalMOHHBIE
TEXHOJIOTUU JIsl TIOWCKA W aHalu3a Y4eOHOU M HayYHO-TOMYJISIPHON WH(GOpMAIUA XUMUYECKOTO
COJZIEpKaHUSs;

(dhopMUpOBaHHE U PA3BUTHE Yy OOYUYAIONINXCS ACCOLMATUBHOTO M JIOTHYECKOTO MBINIICHHS,
Ha0II0aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOCHHO HEOOXOAMMBI, B YaCTHOCTH,
MY IJIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

BOCIHUTaHHE Y 00ydaromuxcsi yOex1EHHOCTH B T'YMaHUCTHYECKON HAMpaBlIEHHOCTH XUMUH,
e€ BAXHOU pOJNM B pEIICHWH TIOOANBHBIX MPOOJIEM paAIMOHATBLHOTO MPUPOAOIOIE30BAHNUS,
MOTIOJIHEHUSI JHEPTreTHUYECKUX PECypCcOB U COXPAHEHUS MPHUPOJHOTO PABHOBECHS, OCO3HAHMUS
HE0OXOUMOCTH OEPEKHOTO OTHOIICHUS K MPUPOJEC U CBOEMY 3J0POBBIO, a TAKKE MPUOOPETCHUS
OTbITa MCIOJb30BAaHUS IMOJYUYEHHBIX 3HAHUU JUIA MPUHSATHS T'PAMOTHBIX PEIICHUN B CHUTYyalHsX,
CBSI3aHHBIX C XMMHUYECKUMU SIBICHUSMHU.

B yuebHOM mane cpemHero oOmiero oOpa3oBaHMs MpeaMeT «XuMHus» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB IpeaMeTHOM 06macTi « EcTecTBeHHO-HAYYHbBIE TIPEIMETHD.

OO1mree YMCIO YacoB, OTBEACHHBIX ISl M3YUYCHHS XUMHUHU, Ha 0a30BOM YPOBHE CPEIHEro
obmero oopazoBanusi, coctabisieT 68 yacos: B 10 kmacce — 34 yaca (1 gac B Hexenro), B 11 kmacce —
34 gaca (1 gac B HezenO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPIAHNYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHH

[Ipeamer opraHnyeckod XUMHUU: €€ BO3HUKHOBEHHE, PAa3BUTHE W 3HAYEHUE B IOJYyYECHUH
HOBBIX BEIIIECTB U MaTepUaaoB. Teopus CTpoeHHs opranndyeckux coenuHenud A. M. bytneposa, eé
OCHOBHBIE TOJIOXKeHUA. CTPYKTypHBbIE (OPMYJIbI OPraHUYeCKUX BemiecTB. ['omororus, usoMepus.
XHMHUECKas CBA3b B OPraHUYECKUX COEAMHEHUSAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenue o kiaccuukanuu OpraHHYECKUX BeriecTB. HomeHkiaTypa opraHMYecKHx
COeMHEHMH (cucTeMaTHdecKasl) U TPUBUAIbHBIC HA3BAHUS Ba)KHEWIINX IMpEICTaBUTENEH KIaccoB
OpPraHUYECKUX BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YUYEHHUs BEIIECTB W MX MPEBPALCHUN: O3HAKOMJIEHUE C
o0pa3llaMu OpPraHMYeCKHUX BEIIECTB M MaTepuajlaMd Ha MX OCHOBE, MOJAEIHPOBAHHUE MOJIEKYJ
OpPraHMYECKUX BEILECTB, HaOIOICHUE U OMHCAHNUE JIEMOHCTPALMOHHBIX OMBITOB IO MPEBPALLECHUIO
OpPraHUYECKUX BEIIECTB IPU HarpeBaHuu (IUIaBJICHUE, OOYTJIMBAHUE U TOPEHHE).

Yraesogopoabl

AnKaHBI: COCTaB U CTPOEHHUE, TOMOJOTMYECKMI psa. MeraH M 3TaH — mpocTenimne
MPE/ICTaBUTENN AIKAaHOB: (PU3MUECKHe U XUMHUYECKHE CBOWMCTBA (peaklMK 3aMEUICHUs] U TOPEHHUS),
HaXO0X/IEHHUE B IPUPOJIE, TOIYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN Psifl. DTUIEH U NPOMWIEH — MPOCTEUIINe
NPEJCTaBUTENIN AJKEHOB: (HU3MUECKHE U XHMUYECKHE CBOHCTBAa (peakiuu TUIAPUPOBAHMS,
raJIor€HUPOBAHUS, THIPATAllUU, OKUCIICHUS U TIOJMMEPHU3AlINN ), TOTYYSHHE U TPUMEHEHHUE.

Anxanuensl: Oytamuen-1,3 um wmermnOyraaueH-1,3: cTpoeHue, BaXHEUIINE XHMUYECKHE
cBoiicTBa (peakius noaumepusanun). [logyyeHrne CHHTETHYECKOTO KaydyKa U Pe3UHBI.

AJIKUHBI: COCTAaB U OCOOCHHOCTU CTPOCHHUS, TOMOJIOTHUECKUH Psll. AIIETHIIEH — IPOCTEHIINIA
MpPEe/ICTaBUTENb AalKMHOB: COCTaB, CTPOEHHE, (U3MUECKHEe W XUMHYECKHE CBOMCTBa (peakuuu
TUIPUPOBAHUs, TaJOTEHUPOBAHUS, TUAPATALIMN, TOPEHUS ), [TOJIyYEHNUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QU3HYECKHE W XUMHUYECKHE CBOWCTBAa (pEakiuu
TaJIOTEHUPOBAHNUSA W HUTPOBaHUs), IONY4YeHHME U NOpUMeHeHue. Toayon: cocmas, cmpoenue,
Qusuueckue u xumuueckue ceoucmea (peakyuu 2ai02eHUpoO8aHUs U HUMPOBAHUS), NOJYYEHUe U
npumenenue. TOKCHMYHOCT  apeHOB. I'eHeTmyeckas CBSI3b  MEXIy  YIJIIEBOJOPOAAMH,
MIPUHAUICKAMMH K pa3InYHbIM KJlaccaMm.

[TpupoaHble MCTOUYHUKHU YIJIEBONOPONOB. [IpHponHbId ra3 M MomyTHbIE HE(TAHBIC ra3bl.
Hedts u e€ mpoucxoxaenue. CriocoObl nepepaboTKy HeDTH: MEPErOHKa, KPEKUHT (TEPMHUCCKUH,
KaTaIMTUYECKUH ), mupoiu3. IIponykTel nepepaboTku He(TH, UX MPUMEHEHHE B POMBIIIJICHHOCTH
u B ObITy. KaMeHHBIH yroib U MpoayKThl €ro nepepadoTKy.

OKCIIEpUMEHTAJIBHBIE METOJbl HM3YUEHHUS BEUIECTB M UX INPEBPAILECHUN: O3HAKOMJIEHHE C
oOpa3uamu IjacTMacc, KaydykoB M pe3uHbl, Koiekuuu «HepTs» u «YToaby», MoaenupoBaHue
MOJICKYJl ~YIJIEBOJIOPOJIOB M  TaJIOTEHONPOU3BOJHBIX, IPOBEJCHUE NPAKTUYECKOH pPabOThI:
MTOJIyYEHUE ITUIICHA U U3YyYEHHUE €rO CBOMCTB.

Pacuérneie 3amaumn.

Boruncnenus no ypaBHEHUIO XUMUYECKOW peakluu (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO
BEIIECTBA WJIU MPOIYKTA PEAKLUH 110 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX
BELIECTB UM MPOAYKTOB PEAKIINH).

Kucnopoacoaepxamnue opranndeckue coeANHEHUs

[IpenenbHble OMHOATOMHBIE CHUPTHI. MeETaHON U DJTaHON: CTpOeHue, (uuyeckue u
XMMHAYECKHE CBOMCTBAa (peakuuu C aKTHBHBIMM METaJUIaMH, TaJOr€HOBOJOPOJAMH, TOPEHHUE),




npuMeHeHue. BonopoiHbie CBA3U MEXKIy MOJIeKyJlaMu ciupToB. [[eficTBUe MeTaHoOJa U 3TaHOJa Ha
OpraHH3M YeJIOBeKa.

MHOroaToMHBIC CHOUPTHL. OTWICHIVIMKOIb W TJIHUIEPUH: CTpOeHUe, (Qu3ndeckue
XUMHYECKHE CBOMCTBa (B3aMMOAEHCTBHE CO LIETIOYHBIMH METa/lslaMH, KaueCTBEHHAas PEakKIUs Ha
MHOrOaTOMHble cnupThl). JlelicTBUe Ha oOpraHu3M 4ejnoBeka. l[IpumeHeHwe rMuepuHa U
STUJICHTJIUKOJIS.

@DeHOoI: CTPOCHHE MOJIEKYIbI, PU3NYeCKUe U XUMHUUYECKUEe CBOMCTBA. TOKCHYHOCTH (peHOMa.
[Ipumenenue denomna.

Anpaeruapl M kemownvl. DopMmanbIeruj, aueTanibAeTHA: CTPOeHUe, (QU3nYecKue Hu
XUMHYECKHE CBONCTBA (peaklMH OKUCICHHWS ¥ BOCCTAHOBIICHHUsS, KAYECTBCHHBIC PEAKIUN),
MOJIy4E€HUE U TIPUMEHEHHE.

ORHOOCHOBHBIE TIpEeNbHBIE KAapOOHOBBIE KHCIOTHL. MypaBbHHAsE M YKCYyCHash KHCIIOTBI:
cTpoeHue, GU3NIeCKue U XMMHYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS Kilacca KUCIOT, PEaKIUs
strepudukanyu), moaydyeHHe u TnpuMeHeHue. CTeapuHOBas U OJCHHOBAas KHCIOTHI Kak
MPEICTaBUTENH BBICHIMX KapOOHOBBIX KHCIOT. MblIa Kak COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX
MOIOlIee ACHUCTBUE.

Crnoxuble 3(upbsl Kak MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['MApPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. I'ngponus sxupos. [Ipumenenne xupoB. buosornyeckast posib )KUpPOB.

VYrieBonbl: cocTaB, KiaacCU(UKAIUsS YIIIEBOJOB (MOHO-, TU- W ToJucaxapuabl). [oko3a —
MPOCTEHIINIT MOHOCAXapua: OCOOCHHOCTH CTPOCHHSI MOJICKYJbI, (U3NYECKUE MU XUMHYCCKHE
cBoiicTBa (B3ammoseicTBue ¢ ruapokcunom meau(ll), okucinenrne aMmMuadyHbIM pacTBOPOM OKCHIA
cepedpa(l), BoccraHOBiICHHE, OpOKEHHE TIIOKO3bI), HAXO0XKICHHWE B MPUPOJE, NPUMECHEHHE,
ounosornueckas poib. orocuHTe3. PPyKTO3a KaK H30MEP TITFOKO3HI.

Kpaxman u memmono3a kak npupoaHbie nonumepbl. CTpOeHHE KpaxMmajia M ILEJITIONO3bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaina (THIpou3, KaYeCTBEHHAs PEaKusi C HOJOM).

DKCIEepUMEHTAIbHBIE METOJIbl HU3YYEHUs BEIIECTB M WX NPEeBpalllEHHl: MPOBEICHHUE,
Ha0JI0/IeHNE U ONMCaHUE JEeMOHCTPALIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEaKIINU
OJTHOATOMHBIX CHHPTOB (OKUcCIeHHE OdTaHona okcugoMm Meau(Il)), MHOTroOaTOMHBIX CHHPTOB
(B3ammoperictBue TimnepuHa ¢ ruapokcuaoM meau(ll)), ampmeruoB (OKuciIeHWE aMMHUAYHBIM
pactBopom okcuga cepedpa(l) u rugpoxcunom menu(ll), B3ammoneiicTBie Kpaxmaia ¢ HOJIOM),
MPOBEACHUE MPAKTUIECKON pabOThI: CBOWCTBA pacTBOPA YKCYCHOU KUCIIOTHI.

Pacuérnsie 3amaun.

Boruncnenus o ypaBHEHUIO XUMUYECKOW peakluu (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO
BEIIECTBA WU MPOAYKTA PEAKIINH 110 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJTHOTO M3 UCXOTHBIX
BELIECTB UM MPOAYKTOB PEAKIINH).

A30TcoeprKallie OpraHnyecKre COeTUHEHHUS.

AMUHOKHUCIIOTHL Kak aM(pOTepHbIe OpraHuyeckue coeauHeHus. dusnueckre U XUMHUYECKHE
CBOMCTBa AaMHUHOKUCIOT (Ha mMpuMepe TiaulKHA). buoiornueckoe 3HAUYEHHE AMUHOKHCIIOT.
IlenTnabl.

benku kak mnpupojHbIE BBICOKOMOJEKYIJSIpHbIE coenuHeHus. l[lepBuuHas, BTOpUYHAS WU
TpeTHYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBONCTBAa O€NKOB: THAPONU3, J€HATypalus,
KaueCTBEHHBIC PEAKITUHN HA OCIIKH.

DKCriepuMEHTAIbHbIE METObl W3Y4YEeHHs] BEIIeCTB M HX MpeBpalleHHil: HaOIoJaeHHe U
OIMHCaHUE IEMOHCTPAIMOHHBIX OIBITOB: JIEHATYpalys OSIKOB NP HATPEBaHUU, [IBETHBIE PEAKIIUU
OEIKOB.

BricokomosiekyJIsipHbIE COCTUHEHH S

OcCHOBHbIE TIOHSITUSL XHMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, CTETICHb MOJUMEPU3ALINU, CPEAHSS MOJIEKYJIsipHasi Macca. OCHOBHBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COSIUHEHUH — MOIMMEpPU3alus U MOJUKOHICHC Al



DKcIepUMEHTAIbHbIE METO/bl M3YYCHHs BELIECTB M WX TMPEBPALICHUN: O3HAKOMJICHHE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyuyKOB.

MexnpeaMeTHbIe CBS3U.

Peanuzanmss MeXnpeaMETHBIX CBSI3€ MPW U3YYEHHM OpraHndeckod xumuu B 10 Kiacce
OCYILIECTBIISICTCS Yepe3 HCIOJIb30BAHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX IOHATUH, TaK U
MOHSTHM, SBISIOIIUXCS CUCTEMHBIMU JJIs1 OT/IEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOu1re ecTeCTBEHHO-HAyUHbIE MOHATHA: SBICHUE, HAYYHbIH (DaKT, TMIIOTE3a, 3aKOH, TeOpus,
aHallu3, CHUHTE3, Kiaccu(UKalus, MEepUOJUYHOCTh, HAOIIOJCHHE, H3MEpPEHHE, HKCIEPUMEHT,
MOJIETTUPOBaHUE.

@dusnka: MaTepus, SHEprus, mMacca, aToOM, JJIEKTPOH, MOJIEKYJa, SHEPreTUYECKUN YPOBEHb,
BELIECTBO, TeJI0, 00bEM, arperaTHoe COCTOSIHUE BellecTBa, (PU3NYECKHe BETUYMHBI U €IUHUIBI UX
U3MEpEHUS.

buonorusi: xnerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me, (OTOCHUHTE3,
OMOJIOTMYECKH aKTUBHBIE BelecTBa (O€NKH, yriaeBOIbl, )KUPbI, (PEPMEHTHI).

I'eorpacdus: MuHepasbl, TOpHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLIUBO, PECYPCHI.

TexHonorus: nuumieBble NPOAYKTHI, OCHOBBI PAllMOHAJIBHOIO MUTAHUS, MOIOIIHE CPE/ICTBa,
JIEKapCTBEHHbIE M KOCMETHYECKHE IpernapaThl, MaTepuanbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XUMHHU

XUMHYECKUH d3JeMeHT. ATtoM. Slapo artoma, U30TOMBL. JIEKTPOHHAs  00OJOYKa.
DHepreTuveckue ypoBHH, MOMYypOBHH. ATOMHBEIE opOuTanu, s-, p-, d- snemeHTsl. OcoOeHHOCTH
pacnpezieNieHuss JIEKTPOHOB MO OpOHUTaNsIM B aTOMax JJIEMEHTOB MEPBBIX YETBHIPEX IMEPHOJOB.
DneKTpoHHas: KOHPUTYpAIHs aTOMOB.

[lepuonuueckuii 3akoH u Ilepuoguueckas cucrema XuMUYecKux »dnemeHtoB . U.
MenaeneeBa. CBsi3b MEPUOANUECKOTO 3aKoHa U [lepronyueckoit cUCTEMbl XUMUYECKUX 3JIEMEHTOB
J. Y. MenaeneeBa ¢ COBPEMEHHOW TE€OpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH HU3MEHEHUS
CBOMCTB XUMHUYECKUX IJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB IO TPYIINaM U
nepuoaaM. 3HaueHUe NePUOJUIECKOTO 3aKOHA B PA3BUTUH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBs3b. Buabl XuMHUUYecKOW CBsI3M (KOBaJeHTHas
HEeMoJisIpHas W TMOJspHas, HMOHHAs, MeTajuindeckas). MeXaHu3Mbl 00pa3OBaHUs KOBAJIECHTHOM
XUMHUYECKON CBs3U (OOMEHHBIH WM JOHOPHO-AaKIENTOPHBIN). BomopomHas cBsi3b. BaleHTHOCTH.
DneKkTpooTpruLaTeabHOCTh. CTEneHb OKUCIICHNs. VIOHBI: KAaTHOHBI U @aHUOHBI.

BemectBa MOJEKYISIPHOTO M HEMOJEKYJISIPHOIO CTPOEHMs. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBbl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPUCTAIUIMYECKON PEIIETKH.

[lonsiTne o aucnepcHsIX cuctemax. VICTMHHBIE M KOJIJIOMIHBIE pacTBOpbl. MaccoBas Aois
BEILIECTBA B pacTBOPE.

Krnaccudukanus Heoprannueckux coequHeHuil. HomeHknatypa HeopraHM4ecKHX BEIIECTB.
['eneTnueckast CBsI3b HEOPraHUUECKHUX BEILIECTB, MPUHAJUICIKAIIUX K PA3TUYHBIM KJIACCAM.

Xumuueckass peaknusa. Kraccudukanus XUMHYECKUX pPEaKIUid B HEOPraHUYECKOW W
OpraHUYEeCKOM XUMHUHU. 3aKOH COXPAHEHHS MAaCChl BEILECTB, 3aKOH COXPAHEHUS U MPEBPALLCHUS
SHEPTHUH NPU XUMUYECKUX PEAKIUSAX.

CkopocTh peaknuu, €€ 3aBHCUMOCTh OT pPa3IMUYHBIX (GakTopoB. OOpaTUMBbIC pPEaKIIHH.
Xumuueckoe paBHOBecHe. DakTopbl, BIMAIONME HA COCTOSHHE XHMHUYECKOTO PpPaBHOBECHS.
[Tpunnun Jle laTtense.



OnekTponuTnueckas auccoruanus. CuibHbIE U cia0bie AIeKTponuThl. Cpema BOJHBIX
pPacTBOPOB BEIIECTB: KUCIAsA, HEUTpaIbHas, IIETOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIEepUMEHTAIbHBIE METOJAbl H3YUYEHHs BEIIECTB M HX NPEBPAILCHMI: JIEMOHCTpanus
tabmun «llepuonnueckass cucrema xumuueckux dsnemeHToB [[. WM. MengeneeBa», u3ydeHHE
MoJeNel KPUCTAJUIMUECKUX pPelEToK, HaOJIIoJeHHe | ONUCAaHUE JAEMOHCTPAlMOHHBIX H
1ab0paTOPHBIX OMBITOB (pa3lioKEHHE TMEepPOKCHAa BOAOPOJa B TMPHCYTCTBUU KaTaau3aTopa,
ONpEIEICHUE Cpeabl PAaCTBOPOB BEIIECTB C ITOMOIIBI) YHUBEPCAIBHOTO WHJIMKATOpa, PEaKUHH
MOHHOTO OOMEHA), TPOBEICHHUE MpaKTUUeCKOW paboThl «BnusHWe paznmuuHbX (HaKTOpOB Ha
CKOPOCTh XUMUUYECKOU PEAKLIUM.

Pacuérhrle 3amaun.

Pacuérel 110 ypaBHEHUsAM XMMHUYECKUX PEAKIMil, B TOM YKCIIE TEPMOXUMUYECKUE PACUETHI,
Pacy€ThI C UCITOJIB30BAHUEM MTOHATHS «MACCOBas 1Ol BEIIECTBA.

Heoprannueckasi Xumus

Hewmeramnsl. Ilonoxxenne HemeramnoB B [lepuoanueckoil cucreMe XMMUYECKHUX 3JIEMEHTOB
. . MenneneeBa M OCOOEHHOCTH CTpOCHHsSI aToMOB. (DHU3MYECKHe CBOWCTBA HEMETAILIOB.
AnoTponusi HEMETaIOB (Ha MpUMEpPe KUCIOpo1a, cepbl, hochopa u yriiepoaa).

XUMHUYECKHE CBOMCTBAa BaXXHEWIIMX HEMETAUIOB (TaloreHoB, cepbl, a3oTa, (ocdopa,
yriaepoaa U KpeMHHUS) U UX COCIUHEHUH (OKCHAOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJAOPOIHBIX
COCIMHEHHUI).

[IpumeHeHne BaxHEUIINX HEMETAIVIOB U UX COCTMHEHUN.

Meramnsl. [lonoxxenue MeramuioB B [lepuoanueckoi cucreMe XUMUYECKUX demMeHToB [I. .
MenneneeBa. OCOOCHHOCTH CTPOEHHUS DJJIGKTPOHHBIX OOOJIOYEK aToOMOB MeTayioB. OO0mue
¢usnyeckue cpoiictBa MeTaoB. CIUiaBbl METAUIOB. DJEKTPOXMMHUYECKHHM pPsi HaNpPsHKCHUN
METaJUIOB.

XUMHUYECKUE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATpWil, Kanui, KaJbLMi, MarHui,
ATIOMUHHN, IUHK, XPOM, JKEJ€30, MEJIb) U UX COCTUHCHUM.

OOu1re ciocoObl MoMyYeHHsI MeTaJUIOB. [IpiMeHeHne MeTalljIoB B ObITY M TEXHUKE.

DKCIepUMEHTAIbHBIE METO/IBI U3YUYEHHSI BEIIECTB U UX MPEBPALICHUIN: U3yYEHHE KOJUIEKIIUN
«MeTamisl U CIIaBbl», 00PA3IIOB HEMETAIOB, PEIICHNE SKCIIEPUMEHTANIBHBIX 3aa4, Ha0II0IeHNe
U ONHCAHME JEMOHCTPAIMOHHBIX U Ja0OpaTOPHBIX OMBITOB (B3aUMOJEHCTBUE THIPOKCHIA
QITIOMUHHUS C PACTBOPAMU KUCIIOT U ILIEJI0Yed, KaUeCTBEHHbIEC PEaKIIMM Ha KATUOHBI METAJIOB).

Pacuérhrle 3amaun.

Pacuéter Macchl BemecTBa UM 00bEMA Ta30B MO U3BECTHOMY KOJHYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB, pacy€Thl Macchl (00bEMa, KOJTUUECTBA
BEILIECTBA) MTPOJIYKTOB PEAKIIMH, €CIIM OJHO U3 BEILIECTB UMEET MPUMECH.

XuMHS U )KU3Hb

Ponp xumum B 00eCnieYeHHH SKOJIOTHYECKOH, SHEPTeTUYECKOW M TMHUIIEBOW O0€30MacHOCTH,
pa3BuTUU MeauUUHEL [IoHATHE 0 HAyYHBIX METOJAX MMO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUN.

[IpencraBiennst 00 00X HAYYHBIX MPUHIIUIAX MPOMBIIICHHOTO TOTYYCHUS BaKHEUIITUX
BEILECTB.

UYenoBek B MHpe BEUIECTB M MATEpUAJIOB: BaKHEHIINE CTPOUTENIbHBIE MaTepUalbl,
KOHCTPYKLIMOHHBIE MaTepHUallbl, KpacKW, CTEKJIO, KepaMuKa, MaTepuanbl Uil 3JIEKTPOHHKH,
HaHOMAaTepHallbl, OpraHNYEeCKHe U MUHEPATbHBIC yI0OpEHUSI.

XAMHSL W 30pOBbE YEIOBEKA: IIpaBUJIAa HCIIOIb30BAHMS JIEKAPCTBEHHBIX IpPENaparos,
MpaBmIa OE30MaCHOTO UCIIOIH30BAHUS MPENapaToB OBITOBON XUMHUU B TTIOBCETHEBHOM JKHU3HH.

MexnpenMeTHBIE CBSI3H.

Peanuzanus MeXNpeaAMETHBIX CBSA3EH MPHU M3YUYEHUH 0OIIel 1 HeopraHudecko xumuu B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 MCIOJIb30BAaHHE KAaK OOIMX €CTeCTBEHHO-HAYUYHBIX MOHATUH, TaK U
MOHSATUH, SABJIAIOMIMXCA CUCTEMHBIMU ISl OTJIEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmre ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIN (DaKT, TUIIOTE3a, 3aKOH, TCOPHS, aHAIIU3,
CUHTE3, KiaccUpUKAIMsA, TEPHUOJUYHOCTh, HAOMIONCHUE, OSKCIEPUMEHT, MOJICIUPOBAHMUE,
U3MEPEHHUE, SIBICHUE.

dusmka: maTepusi, dHEPTUsi, Macca, aToM, SJEKTPOH, MPOTOH, HEHUTPOH, HWOH, HW30TOII,
pPaMOaKTUBHOCTh, MOJICKYJIa, SHEPreTUYECKHI YPOBEHb, BEIIECTBO, TENIO, OO0BEM, arperatHoe
COCTOSIHHE BEIIECTBa, PU3MUECKUE BETMYUHBI U €AUHUIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kneTka, oOpraHm3M, OJKOCHCTeMa, Owochepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadmus: MuUHEpAIIBI, TOPHBIE TIOPO/IBI, TIOJIE3HBIC HCKOMTAEMbIe, TOTUIUBO, PECYPCHI.

TexHonorus: XUMUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYPIHsi, TPOU3BOACTBO CTPOUTEIbHBIX
MaTepuaos, CEIBCKOXO03IUCTBEHHOE MIPOU3BOJICTBO, MAIIeBas MIPOMBIIIICHHOCTb,
(dapmalieBTHUECKasl MPOMBIIUIEHHOCTh, TPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaT€pPUaJIOB, dJICKTPOHHAS TPOMBIIINICHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOIT'PAMMBI 110 XMUMHWHN HA BA30BOM
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHUS OOYYArOIIMMUCS
IporpaMM CpeaHero oémero o0Opa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U TPEIAMETHBIM).
Hayuno-meronnueckoil 0CHOBOI 11 pa3pabOTKU MIIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS IPOTPaMM
cpenHero obiero 00pa3oBaHus SBISETCS CUCTEMHO-/1EATEIbHOCTHBIN MOAXO/.

B cootBercTBUH C CUCTCMHO-ACATCIIBHOCTHBIM ITIOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pE3yJIbTaTOB OCBOCHHUS MpeAMeTa « XUMHUSA» Ha YPOBHE CPEAHEro 001Iero o0pa3oBaHUsl BbIIEIEHBI
CJIEIyIOIIME COCTABIISIONINE:

OCO3HaHUE OOYYaIOIIMMHUCS POCCHICKONW TPakTaHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOOIPEIEIICHHUIO;

HaJIM4Me MOTHUBALIUU K 00YUYEHHUIO;

HCJICHAIIPABJICHHOC PAa3BUTHC BHYTPCHHUX y6€)KI[CHHﬁ JIMYHOCTHU Ha OCHOBE KIIKOUYCBBIX
IIEHHOCTEH ¥ UCTOPUUYECKHUX TPAJAUIMKA 0a30BOM HAYKH XUMUU;

T'OTOBHOCTh H CHOCOGHOCTB 06yqa101u1/1xc;1 PYKOBOJACTBOBATLCA B cBOCH ACATCIIbHOCTHU
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, MPUCYIIMMU LEJOCTHOM CcHCTEeME XUMHYECKOIo
o0Opa3oBaHus;

HaJIM4Yue MPaBOCO3HAHUS SKOJIOTHYECKON KyJIbTYPbl U CIOCOOHOCTH CTaBUTH LEIH U CTPOUTD
KN3HCHHBIC ITJIaHBbI.

JInuHOCTHBIE PE3ybTaThl OCBOCHUS MpeaMeTa « XUMU» JOCTUTAIOTCS B €IUHCTBE Y4eOHOM
U BOCHHUTATEIbHOU ACATCIIbBHOCTH B COOTBCTCTBHU C TYMAHUCTUYCCKUMH, COLMOKYJIBTYPHBIMU,
JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM U HJl€alaMd POCCHMCKOT0 Tpa)IaHCKOro OOIIecTBa,
MNPUHATBIMU B OGH.ICCTBC HOpMaMH W IpaBUJIaMU TIOBCACHMHI, CHOCO6CTBYIOIJ_II/IMI/I mnmponeccam
CaMOII03HAHUs, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH 00YYarOIMINXCSl.

JInuHOCTHBIE pE3yNbTaThl OCBOCHHS MpeaMeTa «XUMHs» OTpa)kaioT CPOpPMHUPOBAHHOCTH
OTIbITa MIO3HABATEIBHON U MPAKTHYECKOH JEATEeIbHOCTH 00yUYaloIuXcs 10 peanu3alii MPUHATHIX B
o0IIecTBe IEHHOCTEW, B TOM YHCIIE B YaCTH:

1) rpaxIaHCKOro0 BOCIMTAHUS:

OCO3HaHUusA 06y‘-IaIOH_II/IMI/IC$I CBOMX KOHCTUTYLMOHHBIX IIpaB U O6H3&HHOCT€ﬁ, YBaXKCHUSA K
3aKOHY U MPaBOMOPSAKY;

NpeACTAaBJICHUA O COHHUAJBHBIX HOPMAX MW IMpaBUIaX MCKIMNIYHOCTHBIX OTHOIIIEHUHU B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW IESTEIBHOCTH NPH CO3JaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yYeOHbIX U MO3HABATENIbHBIX 3a/1a4, BHITOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh W NMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apryMEHTHI IPYTUX
IIPU aHaJIN3€ Pa3InYHbIX BUIOB YUEOHOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOILIEHUS] K HCTOPUUYECKOMY M HAyYHOMY HACJIEIUI0 OTE€UECTBEHHON XUMUM;

YBa)KEHHsI K IIPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHHS XUMHH,
OCO3HaHHUSA TOTO, YTO JOCTH)KEHUSI HAYKH €CTh Pe3yJIbTaT JUINTEIbHBIX HAOII0EHHUM, KPOIOTIUBBIX
OKCIICPUMCHTAJIbHBIX ITOMCKOB, ITOCTOSIHHOI'O Tpyda y‘-IéHBIX " MMPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHUHU U MOCIEAYIOIIEM aHalu3e UHpopMauu
0 ICPCHOBLIX JOCTUIKCHUAX COBpGMGHHOﬁ OTCUECTBEHHOU XHUMHU,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMH SIBJICHUSIMU, U MPUHUMATD
OCO3HAHHBIC PCUHICHU A, OPUCHTHUPYICh Ha MOPAJIbHO-HPABCTBCHHBLIC HOPMBI U [ICHHOCTH,
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FOTOBHOCTU OLIEHUBAaTh CBOE MOBEAEHHWE W NOCTYNKH CBOMX TOBAPUILEH C TMO3ULIMI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MTOCIIEICTBUM 3TUX MOCTYIIKOB;

4) popmMupoBaHMA KYJIbTYPHI 310POBbSI:

MMOHMMAaHUS IICHHOCTEH 370pOBOTO W 0Oe30macHoro oOpasza JKM3HU, HEO0OXOAMMOCTH
OTBETCTBEHHOTO OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOroIeHust TpaBuiI OE30TaCHOTO OOpaIleHUs C BEIIECTBAMHU B OBITY, MIOBCETHEBHOW JKH3HU
U B TPYJIOBOH JESITEIBHOCTH;

MOHUMAaHUSI [IEHHOCTH MPaBUJI UHIUBUIYaIbHOTO M KOJJIEKTUBHOTO O€30MaCHOTO MOBEACHUS
B CUTyalUsAX, YTPOKAIOIINX 310POBbIO U )KU3HU JHOJECH;

OCO3HAHUs TOCIEACTBHUA W HENPHUSTHS BPEAHBIX MPUBBIUEK (YIMOTPEOICHUS aTKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIENIOBATEeNIbCKOW  JIeATEIbHOCTH,
OOILECTBEHHO I0JIE3HOI, TBOPUYECKOI! U APYTUX BUAAX AEATEIbHOCTH;

YCTAaHOBKM Ha AakKTHBHOE YYacTHE B pEUICHUM MPAKTHUYECKUX 3a4ad COLMAIbHON
HaIPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY M3yUeHUIo mpodeccuil pa3inyHOro poja, B TOM YHCJIe Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUM MO XUMHUU;

YBaXKEHUS K TPYAY, JHOIAM TPYy/la U pe3ybTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MHIMBHAYaJbHOW TpacKTOpUH 0Opa3oBaHusi, Oymyluei
npodeccun U peanuzaluyd COOCTBEHHBIX YKU3HEHHBIX IUJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) 3K0JI0rM4YecKOro BOCIMTAHMS:

AKOJIOTHYECKH IIeJIECOO0Pa3HOTO OTHOIIECHUS K MPHUPOJAC, KaK MCTOYHHUKY CYIIECTBOBAHHUS
JKM3HU Ha 3eMIie;

MOHUMAHUS TIO0ATBHOTO XapaKTepa JKOJIOTUYECKUX MPOOJieM, BIUSHUS IKOHOMHUYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOIHOM U COIIUATILHOM CPEIBI;

OCO3HaHUs HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTMXKCHUNW XUMHUHU JJISl PEIICHUS BOIPOCOB
pPalMOHAIBHOTO MPUPOIONOIB30BAHNS;

AKTUBHOIO HENPUATUS JEUCTBUM, MPUHOCAIIMX BpEI OKPYKAlOLIEW IMPUPOJHOM Cpene,
YMEHHUSI MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJIOTMYECKHE MOCIEACTBUS MPEeANPUHIMAEMbIX
JNEUCTBUN U NIPEAOTBPAILATh UX;

HaJu4usl Pa3BUTOrO HSKOJIOTMYECKOTO MBIIIJIEHUS, SKOJOTMYECKOW KyJbTYpbl, OIBITA
NESATEIBHOCTH  SKOJOTUYECKOW  HAMpaBICHHOCTH, YMEHUS  PYKOBOJCTBOBATbCS HUMH B
M03HABATENbHON, KOMMYHUKATUBHON U COLIMAIBbHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHUS aKTHUBHO
MPOTHUBOCTOATH HICOJIOTHH XeMOo(poOuH;

7) HIEHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HayKU ¥ 00I1IeCTBEHHON MPaKTUKH;

MOHUMAHUS CHenu(PUKN XWMUU KaK HAyKH, OCO3HaHHs €€ poilu B (HOPMHUPOBAHHUH
palOHaIBbHOTO HAYYHOT'O MBIIUIEHUS, CO3JaHUM IEJIOCTHOIO MPEACTABICHUS 00 OKpYyXaroIieMm
MHUpE KaK O €IMHCTBE MPUPO/Ibl U YEJIOBEKA, B TO3HAHUHU MPUPOJIHBIX 3aKOHOMEPHOCTEN U PEIICHUH
po06sieM COXpaHEeHHsI IPUPOIHOTO PAaBHOBECHS;

yOeXKAEHHOCTH B OCOO0OM 3HAYMMOCTH XHMHH JJII COBPEMEHHOHM LMBHUIU3AlMU: B €€
T'YMaHUCTUYECKON HAMpaBICHHOCTH W Ba)XHOW POJM B CO3JAaHUM HOBOW 0a3bl MaTepuaabHOMN
KyJbTYPBI, PEIICHUU TIOOANBHBIX MPOOJIEM YCTOWYMBOTO PA3BHUTHS YEIIOBEUECTBA — CHIPHEBO,
SHEPreTUYECKOM, MUIIEBON U SKOJOTHYECKONH 0€30IacCHOCTH, B Pa3BUTUN MEIUIIMHBI, 00eCIIeYeHUH
YCIIOBUH YCIIEUTHOTO TPYJa U SKOJIOTHYECKH KOM(DOPTHOM JKHU3HH KaKJOTO YiIeHa 00IIecTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHUMAHHs CYIIHOCTH  METOJOB  IO3HAHWS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIONBH30BATh IMOJyYaeMbIe 3HAHHS IS
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aHalM3a u OOBSICHEHHUS SIBIICHUN OKPYXKAIOIIETO MUPA U MPOUCXOSAIINX B HEM U3MEHECHUH, YMEHUS
nenath 00OCHOBaHHBIE 3aKJIIOUSHHSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIUXCS JTaHHBIX C IEIBIO
MOJTy4EHHUS JJOCTOBEPHBIX BHIBOJIOB;

CTIIOCOOHOCTH CaMOCTOSITEIEHO UCIOh30BaTh XUMUYECKUE 3HAHUS JJISl PEIICHUS TPOOIIeM B
pEaTbHBIX KU3HEHHBIX CUTYaIUsX;

WHTEpeca K MO3HAHUIO U HCCIIEIOBATEBCKOM IS TEILHOCTH;

TOTOBHOCTH U CIIOCOOHOCTHM K HEMPEephIBHOMY OOpa30BaHHIO U CaMOOOpa3OBaHUIO, K
AKTUBHOMY ITOJTyYEHHIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBHH C )KU3HEHHBIMHU TIOTPEOHOCTSIMU;

WHTEpeca K 0COOCHHOCTSIM TPY/ia B pa3Mn4YHBIX chepax mpodhecCuoHaIbHOM NeITeTbHOCTH.

METAINIPEMETHBIE PE3YJIbTATDBI

MeTtanpeaMeTHble pe3yJabTaThl OCBOCHUS YIEOHOTO IIpeaMeTa « XMMHUsD» Ha YPOBHE CPEIHETO
oOmero 00pa3oBaHus BKIFOYAIOT:

3HAYUMBIC JUIsT (POPMHUPOBAHUS MHUPOBO33PEHUS OOYUYAIONIUXCS MEXIUCIUITMHAPHBIC
(MeXmpenIMeTHbIE) O0IllIeHayUYHbIe TOHATHS, OTPaKaIOIIUe 1IeT0OCTHOCTh HAYYHOU KapTHHBI MHUpa U
crenuuKy METOJOB IMO3HAHUsS, UCIOIb3YEMBIX B E€CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprusi, SBIIEHUE, IPOLECC, CUCTEMA, HAy4YHbIM (AKT, MPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeI0BaHKe, HAaOII0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIe yueOHbIE NeICTBUS (IT03HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYJISTUBHBIE),
obecnieunBaromue (popMupoBaHue (QYHKIIMOHAIBHOW TPAMOTHOCTH U COLMAIBHON KOMIIETECHIIMU
o0ydJaronuxcs;

CHOCOOHOCTh ~ OOYYalOIIMUXCS ~ HWCIOJIB30BaTh  OCBOCHHBIE  MEXIUCIUILTMHAPHBIC,
MHUPOBO33PEHUYECKHUE 3HAHHWS W YHUBEpCaJbHble Yy4yeOHble JEHCTBUS B I[O3HABAaTEIbHOM W
COLIMAJIBHOM ITPAKTHKE.

MertanpeameTHble  pe3yJbTaThl OTPaKalOT OBJAJACHHE YHUBEPCAJIbHBIMU  Y4EOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISSTUBHBIMU JCHCTBUSIMHU.

OBiageHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOTUYecKHeE TeiiCTBUS:

CaMOCTOSITENIbHO ~ (DOPMYJIMpPOBaTh W  aKTyaJU3UpOBaTh MPOOJEeMy, BCECTOPOHHE €&
paccMaTpuBarh;

ONpeAeNATh IIeNd JAESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HX JOCTHUIKECHHS,
COOTHOCHUTH PE3YyJbTaThl ICATEIHLHOCTHU C TIOCTABICHHBIMU IIEIISIMU;

UCIOJIb30BaTh IPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBILIUICHUS — BBIICISTh
XapakTepHble TMPU3HAKK TOHATHA W  yCTaHABIMBAaTh HMX B3aUMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIIKE MOHITUS ISl OObSICHEHUS OT/IENbHBIX (PAKTOB U SABJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHH TS KJIACCU(DUKAIIMY BEIIECTB U XUMHUYECKHUX PEAKIIHIA,

YCTaHABIIMBATh MPUUYNHHO-CJIEICTBEHHBIE CBSI3U MEKY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYyX ICHUS (MHIYKTHBHBIC, ACTyKTUBHBIC, 10 AHAJIIOTUU), BHISIBIISTH
3aKOHOMEPHOCTH M TMPOTHUBOPEUYHUS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYJIUPOBATH BHIBOJBI U
3aKJTFOYCHUS;

MPUMEHTh B TMPOIECCEe IMO3HAHUS, UCIOJb3yeMble B XHUMHH CHMBOJMYECKHE (3HAKOBBIE)
MOJIeTIH, TTPE0OPa3OBLIBATh MOJACIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CMMBOJI) DJIEMEHTA,
XUMHUYecKkas (Qopmysia, ypaBHEHHE XHMHUYECKOM peakuu — TMpU pPELIeHUU Y4eOHbIX
MO3HABATENBHBIX M MPAKTUYECKUX 3a7a4, MPUMEHSITh Ha3BAaHHBIC MOJCIBHBIC MPEACTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX TPU3HAKOB U3yUaeMbIX BEIIECTB U XUMUUYECKUX PEaKLIUi.

2) 6a3oBbIe HCCIeN0BATEIbCKHE IeHCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOI'O MTO3HAHUS BEIIECTB U XUMUYECKUX PEaKLIUi;

dbopMynupoBaTh LETM W 3aJa4dl  HCCIENOBaHUsS, WCIOJIb30BaTh IIOCTABICHHBIE W
CaMOCTOSITENTLHO C(HOPMYIHPOBAHHBIE BOIIPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIs
(hopMUPOBaHUS TUTIOTE3HI TI0 TPOBEPKE MPABHILHOCTH BBHICKA3BIBAEMBIX CYXKICHHIA,
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BIIQJICTh HABBIKAMH CaMOCTOSITEIBHOTO IUIAHUPOBAHUS M TPOBEICHUS YYCHHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsS HAOIIOAaTh 3a XOAOM IMpOLEcca, CaMOCTOATEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (OpMYyIUpPOBaTh OOOOIIEHUS W BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PpE3yJIbTaTOB HCCIEAOBAHUSA, COCTaBISATh OOOCHOBAaHHBIM OTUET O MPOJENIaHHOM
pabore;

nmpuoOpeTaTh OMBIT YYCHHYECKOW HCCIEIOBATEILCKOH UM TPOEKTHOW JesATEIbHOCTH,
IPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY TIIOMCKY METOJIOB pELICHUs
MPAKTUYECKHUX 3a]]a4, IPUMEHEHHUIO Pa3IMYHbIX METOOB IMO3HAHUS.

3) paGora c unopmanmeii:

OpPUEHTUPOBATHCS B PA3MYHBIX HCTOYHUKAX WH(OpMaNUU (HAyYHO-TIOMYJISIPHAS IUTEpaTypa
XUMHYECKOTO COJIep’KaHus, CIpaBOYHbIE TMocoOus, pecypcbl HHTepHeTa), aHaTU3UpPOBAThH
MHQOPMALIMIO Pa3IUYHBIX BUAOB H (QOPM TPEICTABICHHUS, KPUTUYECKH OIICHUBATH €€
JOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

dbopMyIHpOBaTh 3aMpOChl W TMPUMEHSATH PA3IUYHbIE METOJbI TpPH TIOMCKE U OTOOpe
uH(popManuy, He0OXOAUMOM /JIsl BBIMOIHEHUs YUeOHBIX 3a71a4 ONpeAesIEHHOrO TUIIA;

MpPUOOPETaTh OMBIT HKCIOJB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUNA H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTHMAIbHYIO (hOpMY MpelncTaBleHUs MHPOPMAIUU (CXEMBbI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

UCIONIb30BaTh HAYYHBIA S3BIK B KadecTBe CpPEICTBA MpU paboTe ¢ XUMHUYECKOM
nH(popManuen: MPUMEHATh MEKIIpeAMETHBIC (HPU3NIECKUE U MATEMATUICCKHUE) 3HAKH U CHMBOJIHI,
¢dopmyIbl, a0OpeBHATYpPbI, HOMEHKIIATYPY;

MCIOJIb30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATTISIAHOCTH.

OBiajieHHe YHMBEPCAILHBIMH KOMMYHHUKATHBHBIMH 1eHCTBUSIMMU:

3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOil TeMbl B XOJ€ Auajora W/Wih JAUCKYCCHUH,
BBICKa3bIBaTh  HJIeH, (DOPMYIHpPOBATH CBOM  MPEMAJIOKECHUS OTHOCHTEIHHO  BBHITIOJHCHHS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TIPE3CHTAllMEH pe3ylbTaTOB IO3HABATEIBHOW JAEATEIHbHOCTH, IOJTYYCHHBIX
CaMOCTOSITENILHO WJIM COBMECTHO CO CBEPCTHUKAMU IMPH BBIMOIHEHUN XUMHUECKOT0 SKCIIEPUMEHTA,
MPAKTUYECKONH PabOTHI MO HMCCIETOBAHUIO CBOIMCTB M3Y4aeMBIX BEILECTB, peain3alud y4yeOHOro
npoekTa M (HOpMyIHpPOBATh BBIBOJABI IO pe3yJbTaTaM IMPOBEIEHHBIX HCCIENOBAaHUN MyTEM
COTJIACOBAHUS MO3ULUH B X0/ 00CYKICHUS U 0OMEHAa MHEHUSIMH.

OBnajeHne YHMBePCAJIbHBIMH Pery/siTHBHBIMU JAeiiCTBUSMM:

CaMOCTOSITENILHO TUIAHUPOBATh M OCYIIECTBIISITH CBOIO IMO3HABATENBHYIO JESTEILHOCTD,
ompezensis €€ LETU W 3aJayd, KOHTPOJIHUPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH
mpeajgaraeMblii alrOPUTM JCHCTBHI TPHU BBIMOJHEHUH YYEOHBIX M HCCIEHOBATEIbCKUX 3aJad,
BBIOMpaTh Hanbosee 3PPEKTUBHBIN CIIOCOO UX PEHICHUS ¢ y4ETOM TOJYYCHHS HOBBIX 3HAHHHA O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYIIECTBISITH CAMOKOHTPOJIb CBOEH AESITETbHOCTH Ha OCHOBE CaMOAHAIN3a U CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJTACC

[IpeameTHsbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHndyeckas XuMHUsD» OTPAKaIOT:

c(hOPMUPOBAHHOCTH TMPEICTABICHUM O XUMUYECKOW COCTaBISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBl MUpPA, POJIM XMMHHM B TIO3HAHWM SIBICHUN NPUPOIbI, B (POPMUPOBAHUHU MBIIUICHUS U
KyJbTyphl JIMYHOCTH, €€ (YHKIHMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM M pelieHus
MPAKTUYECKUX 3a/ad M DKOJOTUYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO H
MIPUPOIHOM CPEE;
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BJIQJICHUE CUCTEMOW XMMHUYECKUX 3HAHUI, KOTOPasi BKIIOYAET: OCHOBOMOJIATAIOIINE TOHSATHUS
(XMMUYEeCKUIl 3JIeMEHT, aToM, »JJEKTPOHHAas O000JoYkKa aromMa, MOJIeKyJa, BaJIEHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, XHUMHYECKast CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpauIéHHasi), MOJIb, MOJISIpHAsl Macca, MOJISIPHBINA 00BEM, YIIIEPOJIHBIN CKeeT, (yHKINOHATbHAS
rpyIma, paauKai, U30Mepust, U30MEPbl, TOMOJIOTMUYECKUH Psijl, TOMOJIOTH, YTIEBOAOPOAbI, KUCIOPOL
U a30TcojepKalliie COeIUHEHHUSI, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE
COCJIMHEHMS); TEOPUU M 3aKOHBI (TEOpHUs CTPOCHHUs OpraHmyeckux BemiecTB A. M. bytieposa,
3aKOH COXpaHEHMs] MacChl BEIIECTB); 3aKOHOMEpPHOCTH, CHUMBOJMYECKHI S3bIK XHUMHUU;
MHUPOBO33PEHUYECKUE 3HAHMS, JIeXKallhe B OCHOBE NOHMMAHUA NPUYUHHOCTH U CHCTEMHOCTH
XUMHYECKHUX SIBIICHUH, (AKTOJIOTMYECKHUE CBEIEHUS O CBOWCTBAaX, COCTaBe, IONYYCHHH H
0€30MacHOM HCIIONIb30BAaHUHM BAKHEHIINX OPraHMYECKHUX BEIIECTB B OBITY U MPaKTHUYECKON
NEesITeIbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHH BBISBIIATH XapaKTepHbIC MPU3HAKY MOHITHUM, YCTAaHABIUBATh UX
B3aMMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOIIUE IMOHATHUS MPU OMUCAHUU COCTaBa, CTPOEHUS U
MPEBPAIICHUN OPTaHMYECKUX COCTUHEHU;

c(hOpPMUPOBAHHOCTh YMEHHUH HCIIOJNIb30BaTh XHUMHYECKYI0 CHMBOJUKY [JISI COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOI, COKpaIIEHHOI) POpMYT OPraHUYECKUX BEIIECTB U
YpaBHEHUN XMMHYECKUX PEAKIIMM, U3rOTaBIMBATh MOJEIHM MOJEKYJ]I OPraHUYECKHX BELIECTB JIS
WUTIOCTPAIMKM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAMICIKHOCTh H3YUCHHBIX OPTraHUYECKUX
BEUIECTB 10 HX COCTAaBy U CTPOCHHMIO K ONpPENeNEHHOMY KIAcCy/TpyIe COeAMHEHHM
(YyrineBomopo/ibl, KUCIOPOJA U a30TCOAEPIKALIUE COCTUHEHUS], BBICOKOMOJIEKYJISIPHBIE COCTMHEHMUS),
JaBaTh WM Ha3BaHUs 1o cuctematudecko HomeHkiatype (IUPAC), a Takke mnpUBOAWTH
TPUBUAIBHBIE HAa3BaHUS OTACITHHBIX OPTaHMYECKUX BEIIECTB (ITHIICH, NPONMICH, AalleTHIICH,
STUJICHIJIMKOJIb, TIULEpUH, (GeHo, GopManbaeru, alueTalbIerul, MypaBbiHas KHCI0Ta, YKCyCHasI
KHCIIOTa, OJICMHOBAsh KHUCJIOTA, CTEAPUHOBAs KHUCIIOTA, TITI0K03a, PPYyKTO3a, Kpaxmall, IeJUTI03a,
TJIMIIVH),

c(OpPMUPOBAHHOCTh YMEHHS OIpPENCISATh BUIbl XUMHUYECKOW CBS3U B OPraHUYECKUX
COCTMHECHUX (OAMHAPHBIC U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHHS MPUMEHSITH IMOJIOKEHUS TEOPHUH CTPOSHUS OPraHuYeCKUX
BemecTB A. M. ByrtnepoBa st 0OBSICHEHUS 3aBUCHMOCTH CBOMCTB BEHIECTB OT MX COCTaBa M
CTPOEHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTEepHU30BaTh COCTAB, CTPOEHUE, PU3NYECKUE U XUMUYECKHE
CBOMCTBAa TUIUYHBIX MPEJCTABUTEICH Pa3IMYHBIX KJIACCOB OPraHUYECKHX BEUIECTB (METaH, 3TaH,
STUJICH, TIPONMJICH, areTwieH, OyramaueH-1,3, metunOyramueH-1,3, OeH30J, METaHOJ], ATaHOI,
STWJICHTJIUKOJb, TTUIEPUH, (EHOJI, aleTalbJIeru/l, MypaBbUHAs U YKCYCHas KHCIOTHI, TIIOKO3a,
Kpaxmajl, HeJUII003a, aMUHOYKCYCHAsl KUCIIOTa), WUTIOCTPUPOBATh T'€HETHYECKYIO CBSI3b MEXKIY
HUMH YPAaBHEHHMSIMU COOTBETCTBYIOUIUX XMUMHYECKUX PEAKUUN C MCIOJIb30BAaHUEM CTPYKTYPHBIX
(opmyu;

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUYHUKH yTIIECBOJIOPOJIHOTO ChIphs (HE(DTH,
MPUPOJHBIN Ta3, yroib), CIOCOObl MX NepepaboTKU U MPAKTUYECKOE MPHUMEHEHHUE MPOIyKTOB
nepepadoTKH;

c(OpPMUPOBAHHOCTh YMEHUI NMPOBOJUTH BHIYUCICHUS IO XUMUYECKUM YpPaBHEHUSIM (MacChl,
00BEMa, KOTMYECTBA UCXOIHOTO BEIIECTBA MIIU MPOIYKTA PEaKIUU 1O U3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OAHOIO U3 UCXOIHBIX BEIECTB MM MIPOIYKTOB PEaKLUN);

c(hOpPMUPOBAHHOCTh YMEHUU BIAJETh CHCTEMOW 3HAHMI 00 OCHOBHBIX METOJaX HAYYHOIO
MO3HAHUS, UCIOIb3YyEMbIX B XUMUU MTPH U3yUYEHUU BEIIECTB U XUMUYECKHUX sSBJICHUH (HaOI01eHHeE,
HU3MEPEHHE, SKCIEPUMEHT, MOJCIUPOBAHUE), UCIOJIb30BATh CUCTEMHbIE XMMHUUYECKUE 3HAHUS IS
NPUHATHS PElICHUN B KOHKPETHBIX KU3HEHHBIX CUTYyallMsIX, CBSI3aHHBIX C BEIIECTBAMU M UX
MIPUMEHEHHEM;
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c(OPMHPOBAHHOCTh YMEHUN COONIONATh TpPaBHJIA MMOJB30BAHUS XUMHYECKOW IMOCYIOH U
JabopaTOpHBIM O00OPYJOBAaHUEM, a TaK)Ke IMpaBuja OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIUSIMH IO BBITTOIHEHUIO JTA00PATOPHBIX XUMUUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUN IUTAHUPOBATh U BBINOJIHATH XMMHUYECKUH HSKCIEPUMEHT
(mpeBpallleHrusT OPraHUYECKUX BEIECTB MPU HArpeBaHUH, MOJYyYEHHE STUJICHA M H3YyYEHHE €ro
CBOMCTB, KaUeCTBEHHBIE PEAKI[UU OPraHUYECKUX BEILECTB, J€HATypalusi OEIKOB MPU HArpEeBaHUU,
[[BETHBIC PEAKIINHU OEIKOB) B COOTBETCTBHUHU C MPABUJIAMH TEXHHUKH O€30MACHOCTH MPHU OOpaIeHUH
C BemlecTBaMM M J1a0OpaTOPHBIM OOOpYIOBAaHUEM, NPEACTABIATH PE3yIbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amuCH YpaBHEHUH COOTBETCTBYIOIIMX peakuuid u (HOpMyIupoBaTh
BBIBOIbl HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUNM KPUTHYECKH aHAIU3HPOBaTh XMMHUYECKYIO0 HHGMOpMaluio,
MOJTy9aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CpeICTBAa MacCOBOM nHpopMaiuu, IHTepHET U JpyTux);

chOPMHUPOBAHHOCTh yYMEHHH COONIOZATh TMpaBUjia SKOJOTHYECKH IeJIecO00pa3HOro
MOBEACHUS B OBITY W TPYJOBOW JEATEIHHOCTH B IENSAX COXPAaHEHHUS CBOETO 3/I0POBbI H
OKpY>Kalolllell MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHUS HAa KUBBIE OPraHU3MBI
onpeeaEHHBIX OPraHUYECKUX BEUIECTB, MOHUMAs cMbIch noka3arens [TK, noscHaTs Ha npumepax
CHOCOOBI YMEHBIUICHUS U MPEIOTBPALLEHUS NX BPEIHOTO BO3CHCTBHS Ha OpTraHU3M YEJIOBEKa;

Ui OOyYarolmuXcs C OTPAaHHMYEHHBIMH BO3MOXKHOCTSIMH 3[IOPOBBS: YMEHUE MPUMCHSITH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IAX MO3HAHUS BEIIECTB U XUMUYECKHUX SBJICHUII;

JUISL CJICTIBIX M CIAOOBHUISANINX OOYYAIOIIUXCS: YMEHHE HCIOJIB30BaTh PEIbe(hHO-TOUCUHYIO
cucteMy ob6o3naueHuit JI. bpaiins mis 3anucu XuMudecKux Gopmy.

11 KJTACC

ITpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeOpraHu4eckas XUMUsD OTPaXKaroT:

c(hOPMUPOBAHHOCTh MPEACTABICHUN: O XHMHUYECKON COCTAaBIISIONICH €CTECTBEHHO-HAYYHOM
KapTUHbl MHUpA, POJIM XMMHUHU B IO3HAHUMU SBICHUHM NPUPOABI, B (OPMHUPOBAHUHU MBILIUICHUS U
KyJbTyphl JIMYHOCTH, €€ (YHKIHMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM M pelIeHus
IPAKTUYECKUX 337a4 M SKOJIOTMYECKHM OOOCHOBAaHHOIO OTHOLICHHMS K CBOEMY 3J0POBBIO U
MIPUPOIHOM CPEJE;

BJIAJICHAE CHCTEMOM XMMHMYECKUX 3HAHHUN, KOTOPasl BKIIOYAET: OCHOBOIOJIATAIONINE TOHITHS
(XMMHUYECKHUI 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIEKTPOHHbIE OPOUTATIN aTOMOB, HOH, MOJIEKYJIa,
MOJIb, MOJIIpDHBIH 00BEM, BAJEHTHOCTb, HJIEKTPOOTPHULATEIBHOCTb, CTENEHb OKHUCIICHUS,
XMUMHYECKass CBs3b (KOBAJEHTHAas, HOHHAs, MeETaNIn4yecKas, BOAOPOAHAsA), KPHUCTAJUIMYECcKas
pemeérka,  TUIBl  XUMWUYECKMX  PEaKIHWi,  PAaCTBOP,  DJIEKTPOJMUTBL,  HEDIEKTPOJIMTSHI,
JJIEKTPOJIUTUYECKAS JUCCOLMALUS, OKUCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOU PEAKIUHY,
XMMHUYECKOE pPABHOBECHE); TEOPUU U 3aKOHBI (TEOpHUS UIEKTPOIMTUYECKOH AHMCCOLMAlM,
nepuoanueckuid 3akoH . M. MeneneeBa, 3aKOH COXpaHEHHUsI MACChl BELIECTB, 3aKOH COXPaHEHUS
U IPEBpALLCHUs] SHEPruM NPU XUMUYECKHUX PEaKLUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK
XUMUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAILUE B OCHOBE IOHUMAaHUsI [IPUUUHHOCTH U CUCTEMHOCTH
XMUMHUYECKUX SIBJICHUHM, (AKTOJIOIMYECKHE CBEIECHHA O CBOWCTBAaX, COCTaBe, IOJYYCHUM U
0€30IaCHOM HCIOJIb30BAHUU BAXXHEWIINX HEOPraHUYECKHUX BEIIECTB B OBITY W IMPaKTHYECKOU
JESTEIIBHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHUH BBISBIATH XapaKTEPHbIC PU3HAKU MOHATUN, YCTaHABINUBATh UX
B3aMMOCBA3b, UCIIOJIB30BaTh COOTBETCTBYIOUINE TIOHATHSA IPU ONMCAHUHM HEOPTaHUYECKUX BEILECTB
U UX NPEBPALLEHUN;

C()OPMHPOBAHHOCTE YMEHMH HCIIOJIB30BaTh XMUMUYECKYIO CHMBOJIUKY [UIS COCTaBJICHUS
(bopMyI BEIIECTB U ypaBHEHHI XUMHUECKUX peakIyii, cuctemaruueckyto HomeHnkiarypy (IUPAC)
U TPUBHAJIbHbBIC HA3BaHMs OTAEIbHBIX HEOPraHWYECKUX BEIIECTB (YrapHbIH ra3, yrieKkucibli ras,
aMMHaK, rai€Has U3BeCTh, Heral€Hasl U3BeCTb, IUThEBAs COJA, MIUPUT U APYTHE);
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c(hOpPMUPOBAHHOCTh YMEHUH OIpPENesATh BAICHTHOCTh U CTENICHb OKHUCICHHS XUMUYECKUX
AJIEMEHTOB B COECIUHEHUSX PA3JIMYHOTO COCTaBa, BHUJ XMMHUYECKOW CBs3M (KOBaJIEHTHAs, NOHHAs,
MeTaJUIMYecKasi, BOJAOPOAHAs) B COCAUHEHUSX, TUIl KPUCTALIMYECKON PEHIETKH KOHKPETHOTO
BellecTBa (aToMHas, MOJIEKYJsIpHAas, WOHHAs, METaJUIM4YecKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;

c(OpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIECTB 10
WX COCTaBy K OIpenen€HHOMY Kiaccy/Tpynme COeAMHEHHH (IMPOCThIe BEHIECTBA — METAJIIBI U
HEMeTAaJlJIbl, OKCHU/IbI, OCHOBAHMUSI, KUCIIOTbI, aM(POTEPHBIE TUIAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUI PacKphIBaTh CMBICH Mepuoandeckoro 3akona J[. . Menneneena
U IGMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOILY0, OOBSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKUX
sanemeHToB 1—4 nepuonoB [lepuoanueckoil cuctembl XxumMmuueckux sneMeHToB [[. . Menneneena,
UCIOJIb3YSl MOHSTHUS «S-, P-, d-3JEKTPOHHBIE OpPOUTAINY», «IHEPTreTHUYECKHE YPOBHUY», OOBSICHSITDH
3aKOHOMEPHOCTU U3MEHEHHUS CBOMCTB XMMUYECKHUX 3JIEMEHTOB U MX COCAUHEHHUH IO MEepuoaaM U
rpynnam [lepuoanueckoit cuctembl xumuieckux dneMeHToB . 1. Menneneena;

c(hOpMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOWCTBA
HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KIJIACCOB, IMOATBEPKAATh CYLIECTBOBAHHWE TI'€HETUYECKOMN
CBA3M MEXJy HEOPraHWYeCKHMMH BEIIECTBAMH C TIIOMONIbI0O YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIU;

c(hOpPMUPOBAHHOCTh YMEHHUSI KIACCU(PHUIIUPOBATh XHUMHUYECKHUE PEAKIUH IO Pa3THYHBIM
MpU3HAKaM (YUCIIy U COCTaBy pearupyromlnux BEeUIECTB, TEINIOBOMY 3P EeKTy peakuu, N3MEHEHUIO
CTETeHEeW OKUCIICHHSI SJIEMEHTOB, OOpPaTUMOCTH PEAKIIUH, YIACTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUN COCTaBIISATh YPAaBHEHUS pEaKUUN Pa3IMYHBIX THIIOB, MOJIHBIE U
COKpaIIéHHbIE YpaBHEHHUS pEaKlIUid HMOHHOTO OOMEHa, yUYWTBIBAasl YCIOBUS, NPU KOTOPBIX 3TH
peakuuu UayT A0 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOIUTH PEAKIIUH, MTOATBEPKAAIOIINE KAYECTBEHHBIN COCTaB
Pa3IMYHBIX HEOPraHWYECKUX BEIECTB, PACIO3HABATH ONBITHBIM IIyTEM MOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpPaxX HEOPTraHUYECKUX BEUIECTB;

c(OpPMUPOBAHHOCTh YMEHUH PpACKPBIBATH CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTABJICHHSI SJICKTPOHHOTO OaaHca ITHX PEaKIIHii;

c(OPMUPOBAHHOCTh YMEHHUH OOBSACHATH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEaKkIHHU OT
pa3nuYHBIX (HAKTOPOB; XapakTep CMEIICHHS XHUMHYECKOTO pPaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3zeicTBus (mpuniun Jle [llaTense);

c(hOpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XMMHUYECKHE MPOIECCHI, JIEKAIIUE B OCHOBE
MPOMBIIIJICHHOTO TOJY4Y€HHUS CEpHOW KHCIOTH, aMMHakKa, a Takxke Cc()OpMHUPOBAaHHOCTH
MpeICTaBiICHH 00 OOIIMX HAyYHBIX MPUHIUMIAX U JKOJOTHYECKHX MPOoOJIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

cOPMUPOBAHHOCTh YMEHHUW TPOBOJUTH BBIUUCICHHUS C HCIHOJIb30BAHUEM MOHSITHS
«MaccoBasi JI0JIsl BEUIECTBA B PACTBOPE», 00bEMHBIX OTHOLIECHHUI T'a30B MPU XUMHUUECKUX PEaKIUsX,
Macchl BeleCTBa WM 00BEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O00BEMY
OJIHOTO U3 YYacTBYIOIIUX B PEaKIUMU BEILIECTB, TEIIOBOro 3¢ ¢deKTa peakliud Ha OCHOBE 3aKOHOB
COXpaHEHHUsI MacChl BEUIECTB, IPEBPAILICHUS U COXPAHECHUS YHEPTUU;

c(hOpPMHUPOBAHHOCTh YMEHHH COOJIIOAaTh TIpaBWia MOJIB30BAHUSA XMUMHYECKOW TOCYII0N W
n1a00opaTOpHBIM 00OPYIOBAaHUEM, a TAK)Ke MpaBWiia 0OpalleHHs C BEIIECTBAMH B COOTBETCTBHUHU C
MHCTPYKLHSMHU O BBIITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUW IUTAHUPOBATh W BBHINONHATH XUMHUYECKUNW OKCIEPHUMEHT
(paznosxkeHue mepokcuaa BOAOPOJa B MPUCYTCTBUU KaTalU3aTopa, ONpeAesieHUe Cpeibl pacTBOPOB
BEIIECTB C TTOMOIIbIO YHUBEPCATHLHOTO MHIWKATOPA, BIUSHUE PA3IMYHBIX (PaKTOPOB HA CKOPOCTH
XUMHYECKON peakiuy, peaklini HOHHOT0 OOMeHa, KaueCTBEHHBIE peakluu Ha cylbdar-, kKapOoHaT-
U XJIOPUJI-AaHUOHBI, HAa KAaTUOH aMMOHHSA, PEIIEHHWE HSKCIEPUMEHTAJIbHBIX 3aJad [0 TeMaM
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«Metamibly u «Hemeraiuib») B COOTBETCTBUM C MpPAaBUJIAMHM TEXHHUKH O€30MacCHOCTH MpU
oOpallleHuu ¢ BellecTBaMU U JIabOpaTOPHBIM O0OpYIOBAaHUEM, NPEICTABISTH PE3YJIbTAThI
XMMHAYECKOTO OJKCIEpUMEHTa B (opMe 3alucu YypaBHEHHH COOTBETCTBYIOIIMX pEakIuid u
(dbopMyIIHpOBaTh BHIBO/IBI HA OCHOBE ITUX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH aAHAIM3UPOBATh XHUMHUYECKYI0 HH()OpMAILHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (CpPeICTBa MACCOBOM KOMMYHUKaINK, UHTEpHET U APYyTUX);

chOPMUPOBAHHOCTh YMEHUW COOJIIOIaTh TMpaBWJIa SKOJOTHYECKH  I[eJIeCO00pa3HOro
MOBECHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LENAX COXPAaHEHHUS CBOEro 3/I0pOBbA U
OKpYKalolllell MPUPOJHON Cpelbl, OCO3HABATh OIMACHOCTh BO3JCHCTBHUS HAa KUBBIE OPraHU3MBI
onpeAeNnEHHBIX BEIIECTB, MOHUMAas cMbici Toka3atens [1JIK, mosicHAT, Ha mpuMepax CHoCcOObI
YMEHBIIECHUS U IPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa;

JJIA 06yqa101u1/1xc;1 C OrpaHUYCHHBIMHU BO3MOXHOCTAMU 3J0POBbSA: YMCHHUC IIPUMCHATH
3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METO/AX MO3HAHUS BEIECTB U XUMUYECKUX SBJICHUII;

JJ11 CJIICNIBIX U CJIaGOBI/I,Z[SIH_II/IX 06yqa101u1/1xc;1: YMCHHUC HCII0JIb30BATH peﬂbe(bHO-TO‘Ie‘IHyIO
cucteMy ob6o3naueHuit JI. bpaiins mis 3anucu XuMudecKkux Gopmy.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoanuecTBo uacoB D1eKTPOHHDIE
HaumeHoBaHHe
Ne a31eJoB M TeM K n (uudposbie)
n/m E OrPAMMEI Bcero Oﬁﬂ TPOJIBHBIE pﬁaKTI/I‘ICCKI/Ie o0pasoBaTejbHbIe
porp PaooThI padoThbI pecypebr

Pasnea 1. Teopernyeckue 0CHOBBI OPraHU4eCKOM XUMHH

[Ipenmer
OpraHNu4ecKou
xumun.  Teopus
1.1 CTpOCHUSA
OpraHUYECKUX
coenuHeHun  A.
M. bytneposa

https://resh.edu.ru

Hroro no pazneny

Pa3znea 2. YrieBoaopoabl

[IpenenvHbie
2.1 YIJIEBOAOPOABI —
aJIKaHbI

https://resh.edu.ru

Henpenenbabie
YIJIEBOJIOPO/IBL:
2.2 aJIKCHBI,
AJIKAIMEHBI,
AJKUHBI

https://resh.edu.ru

Apomarnyeckue
YTIE€BOAOPOAbI

23

https://resh.edu.ru

[Ipupoansie
NCTOYHUKU
YTJIEBOJIOPOAOB M
ux nepepadoTka

24

https://resh.edu.ru

Hroro no pazneny

13

Paznen 3. Kuciopoaconepskamue o

FraHHYeCKHE COCINMHCHUA

3.1 Cruptel. ®enon 3 https://resh.edu.ru
AJpnerunel.
3.2 Kapbomossie 7 1 https://resh.edu.ru
KHCJOTEL.
Crnoxuble 3¢upbl
33 VrieBoasl 3 1 https://resh.edu.ru
Hroro no pazneny 13

Pa3znen 4. A3oTcoaepxang

HE OPraHu4eCKue COCINHCHUSA

AMUHEL
4.1 AMHUHOKHCIIOTEI.
benxu

https://resh.edu.ru
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Hroro no pazneny

3

Paspnen 5. BeicokoMoJIeKy IsIpHbIe COeIHHEHUSA

5.1

ITmacTMaccel.
Kayuyku.
Bomnokna

2

https://resh.edu.ru

Hroro no pazneny

OBILIEE

KOJIMYECTBO HACOB

I10 ITPOTPAMME

34
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11 KUIIACC

KoJsmyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue
Ne a31eJIOB U TEM K 11 (uml)pOBbIe)
/i ﬁ 02; o 1 Beero oﬁﬂTpom,m,le pﬁaRanecxne 0GpazoBATEBHbIE
porp PadooThbI PaooThbI pecypebt
Paznen 1. Teoperuueckue 0CHOBbI XUMUH
Crpoenue
aTOMOB.
[Tepuonnueckuii
3aKOH "
1.1 [Tepunoamuaeckas 3 https://resh.edu.ru
CHCTEMA
XAMHAYECKAX
anemenroB J[. WU.
Meunneneena
Crpoenue
BEILIECTBA. .
1.2 MHorooGpasie 4 https://resh.edu.ru
BEILIECTB
1.3 XMMHIIECKHE 6 1 1 https://resh.edu.ru
peakiu
Hroro no pasneny 13
Pasnen 2. Heopranuyeckasi xumust
2.1 Meramist 6 1 https://resh.edu.ru
2.2 Hemeraminl 9 1 1 https://resh.edu.ru
CBs3b
23 HEOpTatHHeCiiX 2 https://resh.edu.ru
U OpPraHUYECKUX
BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumusa 1 ;Ku3HbL
3.1 ‘ XHUMUS U )KU3Hb 4 https://resh.edu.ru
Hroro no pazneny 4
OBIIEE
KOJIMYECTBO HYACOB 34 2 3
1O ITIPOT'PAMME
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