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MHNOACHUTEJIbBHASA 3ATINCKA

[IporpamMmma mo XUMHHM Ha YpPOBHE CpPEeIHEro 001Iero obpasoBaHus pa3paboTaHa HAa OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickori deneparumny,
TpeOoBaHUN K pe3yiabTaTaM OCBOCHUS (enepaibHOl 00pa3oBaTeNbHONW HPOrpaMMBbl CPEIHErO
obmero o6paszoBanms (POII COQO), mnpencraBieHHbBIX B DeaepalbHOM TOCYIapCTBEHHOM
obpazoBatensHOM cTtangaptre COO, c¢ yuérom Konuenmum mnpemnopaBaHusi y4eOHOro mpeaMera
«XuMus» B 00pa3oBaTenbHBIX opraHu3anusx Poccuiickoit Deaeparnuu, peaau3yrOIInX OCHOBHBIE
o0Opa3oBaTenbHbIC MPOTPAMMEBI, U OCHOBHBIX MOJIOKECHHH «CTpaTerul pa3BUTHS BOCIUTAHHS B
Poccuiickoit @enepannu Ha nepuon A0 2025 roga» (Pacnopsukenue IIpaButenscrBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJXOJ0B K pa3pabOTKe MporpamMmbl MO XUMHUHU, K ONpeIeeHUI0 00IIel cTpaTeruu
oOyueHusi, BOCOHUTAHMS U Pa3BUTHUSL 00YUAIOIIKUXCS CPEICTBAMU y4eOHOT0 peamMeTa «XUMHUs IS
10-11 xmaccoB Ha 0a30BOM YPOBHE COCTaBWIM KOHIENTyanbHbIe monoxenuss ®I'OC COO o
B3aMMOOOYCIIOBJIIEHHOCTH 1I€JIeH, COAEp)KaHUs, Pe3yIbTaToB 0Oy4eHUs M TPeOOBAaHUI K YPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

XuMmuyeckoe  oOpazoBaHuE,  TIOJy4yaeMO€  BBINYCKHHKaMU  00IIeo0pa3oBaTeiabHON
OpraHM3aliy, SIBISETCS HEOThEMJIEMON YacThi0 UX 00pa3oBaHHOCTU. OHO CIYKUT 3aBEPILAIOLIUM
3TalOM peaju3alii Ha COOTBETCTBYIOLIEM €My Oa30BOM YpOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIINX
LEJIOCTHOM CHCTEME XUMHYECKOro O00pa3oBaHHsA. DTH IIEHHOCTH KacaloTCs IO3HAaHUS 3aKOHOB
npupoabl, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIbTYphl YEIOBEKA, a TAK)KE HKOJIOTMUYECKU
00OCHOBAaHHOTO OTHOLICHHS K CBOEMY 3J0POBBIO U MPHPOTHOU cpene. Peanm3yercss xuMudeckoe
oOpa3oBaHue OOYYAIOIIMXCS HAa YPOBHE CPETHETO 00Imero oOpa3oBaHMs CPEICTBaMU YIeOHOTO
npenMera «XUMHS», COACpkKAHUE U MOCTPOCHUE KOTOPOIo OIpeeeHbl B IPOrpaMMe 1Mo XUMUH C
yu€ToM crienn(UKN HAYKU XUMHUH, €€ 3HaYCHUS B TO3HAHUH MPUPOABI U B MAaTEPUATbHON KU3HU
o0miecTBa, a TaKke ¢ y4€ToM OOMMX IeNiell M NPHHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME CUCTEMBI CpeHero od1ero oopazoanusi B Poccuiickoii deneparuu.

XUMHUSL KaK 3JIEMEHT CHUCTEMBbI €CTECTBEHHBIX HAayK HIpaeT 0COOYyI0 pOJib B COBPEMEHHOMU
[MBUJIM3AIlMU, B CO3JaHUM HOBOW 0a3pl MaTepuadbHOW KynbTypbl. OHa BHOCHUT CBOW BKJIaJ B
(hopMHpOBaHNE PALIMOHATILHOTO HAYYHOT'O MBIIUIEHUS, B CO3/IJaHUE LIEIOCTHOTO MPECTAaBIEHUs 00
OKpPYKaIoIlleM MHUpPE KaK O €IMHCTBE MPUPOJbI U UelIoBeKa, KOTopoe (hopMHpyeTcs B XUMHUU Ha
OCHOBE IIOHMMAaHH$ BELIECTBEHHOI'O COCTaBa OKPY’KAIOILIEr0 MUPA, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOEHHEM BEIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSAMU TPUMEHEHUSI.

TecHo B3auMOAEHMCTBYS C APYTMMHU €CTECTBEHHBIMU HayKaMM, XMMUS CTajla HEOThEMIIEMOMN
4acTbI0 MUPOBOH KYJIBTYpPbI, HEOOXOAMUMBIM YCIOBUEM YCIIEHUIHOTO TPY/la U JKU3HU KaKJI0TO WJIeHa
obmectBa. CoBpeMeHHass XMMHS KaK HayKa CO3HJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTHI
HampaBlieHa Ha pelIeHHe TI00aNbHBIX MPOOIEM YCTOMYHNBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBO,
SHEPreTUUECKOH, MUILEBOM, IKOIOrHYECKO 0€30aCHOCTH U OXPaHbl 310POBBS.

B coorBercTBUM € OOUmIMMHU LENSIMH M MNPUHLUIIAMU CpPEAHEro O0OIIero oOpa3oBaHUA
conepkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbI ypOBEHb M3Y4YEHHS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYyYaroIUXcs, HEOOXOIUMYI0 UM s
BBIPAa0OTKM MHUPOBO33PEHYECKHX OPHEHTHUPOB, YCIEIIHOTO BKIIOUEHUS B JKU3Hb COLUYMA,
MIPOJOJKEHHSI 00pa30BaHusl B Pa3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocTaBngOmKUMU TpeaMeTa «XUMHUS» SBISIFOTCS 6a30Bble Kypchl — «OpraHudeckas XUMUs»
n «O01as 1 HeopraHu4eckast XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUS KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOI HayKH: CHCTEMa 3HAHUH IO HEOPTaHMUYECKON XUMHUU (C BKIIOYCHHEM 3HAHWM U3
o0mieil XuMUM) U opraHndeckod xumuu. @opMuUpoBaHUE JaHHOW CUCTEMBI 3HAHUH NMPH U3yUEHHUH
npenMera obecreuynBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOrooOpa3us BEILECTB Ha OCHOBE
OOIINX MOHSTHUI, 3aKOHOB M TEOPUN XUMHUHU.

Crtpykrypa coaepkanus KypcoB — «Opranuyeckas xumusi» U «OOIas U HEOpraHudecKas
XuUMHs» chopMHUpOBaHa B MporpaMMe MO XMMHUHU Ha OCHOBE CHCTEMHOIO MOJAXO0J/a K H3yYEHHIO



y4yeOHOro Mmarepuana M OOyCIIOBIIEHA HMCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUM Ha
ONpEeNENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYeCKOW XUMHUHU BELIECTBA
paccMaTpuBarOTCSl Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX COCOUHEHUH, a
TAaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX M IJIEKTPOHHBIX IPEJICTABICHUW O CTPOCHUM BELIECTB.
Ceenenuss 00 M3yyaeMbIX B Kypce BEIIECTBAaX JAIOTCS B PAa3BUTUU — OT YIJIEBOJIOPOJOB O
CIIO)KHBIX OMOJIOTMYECKH AaKTHUBHBIX cOeluMHeHuil. B Kypce opraHuyeckoil XMMHMU MOIY4aroT
pazButue chopMHpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIIEro o0pa3oBaHUs TMepBOHAYAJIbHBIC
MPEJCTaBICHUS O XMMHYECKOW CBS3M, KJIACCH(PHKAIMOHHBIX NMPH3HAKaX BEUIECTB, 3aBHCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKLUH.

[lon HOBBIM yrjaoMm 3peHuss B mpenMere «XHUMHUsS» 0a30BOrO YpPOBHsS paccMaTpUBaETCs
U3YYCHHBI Ha YpPOBHE OCHOBHOIO 00mero oOpa3oBaHusi TEOPETHYECKHM wmartepual u
(aKTOJOTMUECKUE CBEACHHS O BEIIECTBAX M XMMHUYECKOH peakiuu. Tak, B YaCTHOCTH, B Kypce
«O0mas u HeopraHuyeckass XMUMHS» OOYYaroIUMCS MPEAOCTABISETCS BO3MOXKHOCTH OCO3HATh
3HaYEHHUE MEePUOANUECKOr0 3aKOHA C OOLIETEOPETUUECKUX U METOA0JIOTMYECKUX MO3UILIUHN, TITy0Ke
MOHATh UCTOPUYECKOE U3MEHEHHE (DYHKIUI 3TOro 3aKoHa — OT 0000mIaomel 10 00bACHSOMEH U
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMI O Ba)XKHEHINMX BEUIECTBAX, MX COCTaBE, CTPOCHUH, CBOMCTBAX H
MIPUMEHEHUHU, a TAKXKE O XMMUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS
nononHsiercas B Kypcax 10 w11 knaccoB 3iieMEHTaMHM  COJEpKaHUS, HMEKOIIUMHU
KyJIbTYPOJIOTMUYECKMM M NPUKIAJHOM Xapakrep. OTH 3HAHUS CIIOCOOCTBYIOT IOHHUMAaHUIO
B3aMMOCBSA3M XUMHHM C JPYTMMHU HayKaMH, pacKpblBalOT €€ pojb B II03HABaTE€IbHON U
MPAKTUYECKON JESITeTbHOCTH YEeJOBEKa, CIIOCOOCTBYIOT BOCHUTAHHIO YBaXXEHHUS K MpoOIeccy
TBOpPUYECTBA B OOJIACTU TEOPUM W MPAKTUYECKUX MPHIOKEHUNW XUMHUHU, TTOMOTAIOT BBIMYCKHHUKY
OpPUEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX NpoOJIeMax, CBSI3aHHBIX C XHUMUEH,
KPUTHYECKH OCMBICIUBATh WH(POPMALMIO M MPUMEHATh €€ IS TOIOJHEHHUS 3HAHWHA, pPelIeHUs
MHTEJUIEKTYAJIbHBIX M SKCIEPUMEHTAJIbHBIX HCCIENOBATENbCKUX 3a7ad. B 1menom copepkaHue
y4eOHOro mnpeaMmera «XHMHUS» JAHHOTO YPOBHS M3YYEHHUs OPUEHTHPOBAHO Ha (POPMHPOBAHUE Y
o0yyaroluxcsi MUPOBO33PEHUYECKON OCHOBBI JUIsl MOHHMMaHUs (pUimocopckux UAEH, TaKMX Kak:
MaTepUaIbHOE €IMHCTBO HEOPraHMYECKOro M OPraHMYeCKOro MHpa, OOYCIIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, [TI03HABAEMOCTh IIPUPOIHBIX SBJICHUH MyTEM 3KCIIEPUMEHTA U
pelieHrs TMPOTUBOPEUU MEXIy HOBBIMH (PakTaMd M TEOPETUYECKUMHU MPEANOCHUIKAMH,
OCO3HaHHE POJIM XMMHU B PEIICHUH JKOJIOTMYECKUX MpoOsieM, a Takke MpoOieM cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHMsI HOBBIX TEXHOJIOTUN U MaTepUaIIOB.

B nnane pemieHus 3amad4 BOCIUTAHUS, PA3BUTHS U COLMATM3AINHI O0YJAIOIINXCS MTPUHSTHIE
IIPOrpaMMOil 0 XMMHMH TMOAXOABI K ONPEICICHUIO COJEPKAHUS U IIOCTPOEHUS IIpenMeTa
IpelycMaTpuBaoT (OPMUPOBAHUE YHHUBEPCAIbHBIX YUEOHBIX JEMCTBMI, HMMEOIUX O0a30Boe
3HAYEHUE JJIS Pa3IMUHBIX BUJOB JE€ATEILHOCTHU: PELIEHUs IpoOiieM, oMCKa, aHaau3a u 00paboTKu
uHbopMaluY, HEOOXOAUMBIX Ul NMPUOOPETEHHs OIbITa MPAKTHUYECKOW M HCCIEeN0BATENbCKON
JESTEIBHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B IIO3HAHUU XUMHUH.

B mpaktuke mpernoiaBaHusl XMMHUM KaK Ha ypPOBHE OCHOBHOT'O 00I[ero o0pa3oBaHus, TaK U Ha
YpOBHE CpelHero o0Imero oOpa3oBaHMs, MPU OMPENEICHUM COAEpPKATeIbHON XapaKTepUCTUKU
uene W3ydeHHs IpeAMeTa HamnpaBlIeHHEM IEepPBOCTETNIEHHONM 3HAYMMOCTH  TPaJUIIMOHHO
npu3HaéTcst  (OpPMHPOBAHHME OCHOB XHUMHMUYECKOW HAyKM Kak OO0JIaCTM  COBPEMEHHOTO
€CTECTBO3HAHHUS, IPAKTUYECKON JEATEIBHOCTH YEJIOBEKA M KaK OAHOIO U3 KOMIIOHEHTOB MUPOBOM
KyJnbTypbl. C METOAUWYECKOW TOYKH 3PEHUS TAaKOM MOAXOJ K OMNPENCNICHHIO LEeNed H3y4YEeHHS
MIpeIMeTa SIBJISIETCS BIIOJIHE OIPAaBIaHHBIM.

CornacHo MaHHOW TOYKE 3pEHMs TJIaBHBIMHU LIEIAMH H3y4Y€HUs MpeaMmera «XuMus» Ha
6azoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (GopMHpOBaHHE CHCTEMbl XUMHUYECKMX 3HAHUN KaK BaXHEHIIEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE KOTOPOW JieXkaT KJIIOYEBbIE MOHSTHS,



(yHIaMEHTaIbHBIE 3aKOHBI W TEOPHUH XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHUE H
MOHMMAaHUE CYIIHOCTH JOCTYNHBIX OO0OOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMJIEHHE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHue W pa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJIaX MO3HAHUS BEUIECTB U
XUMHYECKUX PEaKIUii, HEOOXOAUMBIX IJIsi NMPHOOpPETEHUS yYMEHUU OPHEHTHUPOBATHCS B
MHUpPE BEIIECTB U XUMUYECCKUX SIBJICHUN, UMEIOIUX MECTO B MPHUPOAC, B MPAKTHUECKON U
MOBCEIHEBHOM JKU3HH,

® pa3BUTHE YMEHHIl U CIIOCOOOB EATEIHHOCTH, CBA3AHHBIX C HAOIIOIEHUEM U 00BICHEHUEM
XUMHUYECKOTO SKCIIEPUMEHTa, COONMI0JEHHEM TpaBHJ 0€30IacHOro OOpalieHust C
BELIECTBAMH.

Hapsiny ¢ atuMm, copepskarenpHas XapaKTepHUCTHUKA LeJIeH U 3a7a4 U3Y4YCHHs IMpeaMeTa B
porpaMMe Mo XMMHH YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU B
cucTeMe cpefHero odmiero oopazoBanus. CerojHs B NMPENoJaBaHUU XUMHUHU B OOJbIIEH CTENEHU
OTHAETCs MPEANOYTCHHUE MTPAKTUYECKONH KOMIIOHEHTE COJIep:KaHusl 00ydeHHUs, OpUEHTHUPOBAHHON Ha
MMOATOTOBKY BHIMTYCKHHKA 0011e00pa30BaTeIbHON OpraHU3aIliH, BIAJICIONIET0 He HAOOPOM 3HAHHUIHA,
a (yHKIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHHUSMHU aKTHBHOTO TIOTYYCHHS
3HAHUW U IPUMEHEHUS UX B PealbHOM JKU3HHU JUIS PEIICHUS TPAKTUYECKHUX 3a]1a.

B cBsi3u ¢ 3THM npu U3ydeHuu npeaMeTa «XUMHUs» JOMUHUPYIOIIee 3HaUeHHe MPHOOpeTaoT
TaKue eNH U 3a1a4d, KaK:

ajanranys o0ydJaromuXxcsi K YCIOBHSIM JTUHAMUYHO Pa3BUBAIONIETOCS MHPa, (OPMUPOBAHUE
UHTEJUJICKTYallbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMO0Opa3OBaHUIO, COTPYAHHUYECTBY,
CaMOCTOSITEIFHOMY TPHUHATHIO TPaMOTHBIX PEHICHHH B KOHKPETHBIX J>KU3HEHHBIX CUTYalUAX,
CBSI3aHHBIX C BEIICCTBAMH U UX IPUMCHCHHEM;

(dbopMupoBaHHE Y 00YJAFOIIHUXCS KITFOYEBBIX HABBIKOB (KITFOYEBBIX KOMIICTCHIIHIA ), UMEIOIITIX
YHHUBEpPCAIbHOE 3HAUYCHHUE MJISi PA3IUYHBIX BHUJOB JESATEIBHOCTH: pEIIeHUs MpobieM, MOMCKa,
aHanu3a ¥ o0paboTku MHPOpMAIMU, HEOOXOAMMBIX NJsi MPUOOPETEHUs OMbITa AESITeIbHOCTH,
KOTOpasi 3aHMMaeT BaXHOE MECTO B IO3HAHMM XHMHH, a TaKKe JUIS OICHKH C TO3ULUN
9KOJIOTUYECKONW O€30MacHOCTH XapakTepa BIIMSHHUS BEIIECTB W XHUMHUYECKHX IIPOIECCOB Ha
OpraHU3M YeJIOBEKa U MPUPOTHYIO CPENY;

pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPUECKUX CHOCOOHOCTEM
oOydaromuxcsi: CIHOCOOHOCTH CaMOCTOSITENIbHO MPHOOpeTaTh HOBBIE 3HAHHUS MO XHMHUU B
COOTBETCTBUU C >XKM3HCHHBIMU TOTPEOHOCTSIMU, UCIOJIH30BATh COBPEMEHHBIC WH(OpPMAIMOHHBIC
TEXHOJIOTHH JJIsl TIOMCKAa W aHalii3a y4eOHOW M HAy4HO-TIOMYJAPHON MH(POpPMAIUU XUMHUYECKOTO
COJIEpKaHUS;

¢dbopMupOBaHHE U pa3BUTHE y OOYUYAIOIIUXCSI ACCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHUS,
Ha0II0aTEIFHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOEHHO HEOOXOAMMBI, B YaCTHOCTH,
MIPY IJIAHUPOBAHUU ¥ MTPOBEICHUU XUMHUYECKOTO IKCIICPUMEHTA,

BOCIIUTAHHE Y O0y4arouXcsi YOSKIEHHOCTH B TYMAaHUCTHYECKON HAMPaBIEHHOCTH XUMUH,
e€ BAXHOU pONMM B pEHICHHH TJIOOANBHBIX MPOOIEM pAIMOHATBLHOTO MPHUPOAONOIHE30BAHMS,
MOTIOJIHEHHSI DYHEPTETUUECKUX PECYPCOB M COXPAHCHHsI TMPUPOJHOTO PABHOBECHS, OCO3HAHMS
HEOOXOUMOCTH OEpPEHOTO OTHOIIEHHUS K MPUPOJIE U CBOEMY 3JIOPOBBIO, & TAK)KE MPUOOPETCHUS
OTIBITa WCIIONBH30BAHMS MOTYYCHHBIX 3HAHWM JJIsl TPUHSATHS TPAMOTHBIX PEIICHUN B CUTYallUsX,
CBSI3aHHBIX C XUMUYECKUMU SIBJICHHUSIMH.

B ydebnoMm miaHe cpemHero obmiero obpazoBaHUs TpeaMeT «XuMus» 0a30BOr0 YpOBHS
BXOJHT B COCTaB MpeaMeTHOM 001acTi «EcTecTBeHHO-HayYHBIC TTPEAMETHI».

OO01mee 4ucIo 4acoB, OTBEAEHHBIX I M3YYCHHs] XUMHHU, HA 0a30BOM YpPOBHE CPETHETO
obmiero obpazoBanusi, coctanisier 68 yacos: B 10 kimacce — 34 yaca (1 gac B Henenio), B 11 kimacce
— 34 gaca (1 gac B HenemIo).

COJAEP)KAHUE OBYYEHUA



10 KJIACC
OPI'AHMYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHNYeCKO XUMHHU

[Ipeamer opraHnuyeckoid XUMHH: €€ BO3HUKHOBEHHUE, PAa3BUTHE U 3HAYCHUE B IOJIYYCHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpoeHUs opranndyeckux coenuHenuil A. M. bytieposa, eé
OCHOBHBIE TOJ0KeHUsA. CTPYKTypHBIE (OPMYIIBl OpraHUYECKHX BemiecTB. ['omororus, nsomepusi.
XHUMHYECKas CBA3b B OPraHUYECKUX COCAMHEHUSAX — OJJMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccuuKalMy OpraHUYECKUX BellecTB. HoMeHkIaTypa opraHM4ecKHX
COEMHEHMH (cucTeMaTHyYecKas) U TPUBHMAJIbHBIE HAa3BaHUs Ba)KHEWIIUX IPEICTABUTENEH KJIacCcOB
OpPraHMYECKUX BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHHS BELIECTB M UX NPEBPALIECHUN: O3HAKOMIIEHUE C
o0Opa3aMi OpraHMYECKUX BEIIECTB M MaTepuajlaMd Ha UX OCHOBE, MOJECIIMPOBAHHE MOJEKYJ
OpPraHMYECKUX BELIECTB, HAOIIOIEHUE U ONUMCAHUE JEMOHCTPALMOHHBIX OMNBITOB IO MPEBPALICHUIO
OpPraHMYECKUX BEILECTB IPU HarpeBaHUH (TJIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

YrieBogopoabl

AJKaHbl: COCTaB MU CTPOCHUE, TOMOJIOTMYECKUU pAn. MeTraH W 3TaH — MpocTeuine
MPEJCTaBUTENN aJIKaHOB: (U3NYECKHE U XUMUYECKHE CBOMCTBA (pEaKIK 3aMEIIEeHHUsS U TOPEHHS),
HaXO0XJECHHUE B IPUPOJIE, IOTYUEHHUE U IPUMEHEHHUE.

AJKeHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUM psl. DTWIEH U NPOINUJIEH — MPOCTEHUIINE
MPEJICTABUTENIM AJIKCHOB: (U3WYECKUE W XUMHUYECKHE CBOMCTBAa (peakUuu TUAPUPOBAHUSA,
raJIor€HUPOBAHNUS, THIpaTallii, OKHCIEHUS U MOJIUMEPHU3allin ), I0JIy4€HNUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u wmetmwnOyraauen-1,3: crpoeHue, BaKHEHIIHNE XUMUYECKHE
cBOiicTBa (peakius noiauMmepusanuu). [lonydeHne CHHTETHUECKOTO KayuyKa U pEe3UHBI.

AJKHMHBI: COCTaB M OCOOCHHOCTH CTPOEHHSI, TOMOJIOTHYECKUH PsiJl. ALIETHUIIEH — IpOCTEeHIINN
MIPE/ICTaBUTENb AJKWHOB: COCTaB, CTPOEHHE, (PU3UYECKHME U XUMHUYECKHE CBOMCTBAa (peakuuu
TUIPUPOBAHUs, TaJOTEHUPOBAHUS, TUAPATALIH, TOPEHHUS ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, crpoeHue, (u3MuUecKMe M XHMHYECKHE CBOMCTBa (peakuuu
raJJOTeHUPOBAHUS W HUTPOBAHUS), MOJyYeHHE W NpHUMEHeHHe. Toayoid: cocTaB, CTpPOEHHE,
¢u3nueckne U XMMHUYECKHE CBOWCTBA (peakUuu raJlorT€HUPOBAHMSI U HUTPOBAHUSA), MOJIyYE€HUE U
npuMeHeHne. TOKCHMYHOCTh  apeHoB. ['eHeTwueckas CBsI3b  MEXAY  YIVIEBOJOPOJAMHU,
MIPUHAIEKANTMMU K Pa3JIU4HbIM KJIacCaM.

[TpupoaHble MCTOUHUKHU YriaeBoaopoJoB. IIpupoaHsiii ra3 m monmyTHble HE(TSHbIE ra3bl.
Hedtp u e€ npoucxoxnenue. Crocodsl nepepaboTku HEPTU: NEPETOHKA, KPEKUHT (TEPMHUECKUM,
KaTaJuTHYeCKuil), muponus. [IpoaykTel nepepaboTku HeTH, UX MTPUMEHEHUE B IPOMBIIIJICHHOCTH
u B ObITy. KaMeHHBIH yronb U MpoayKThl €ro NepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YEHHs BEIECTB U UX INPEBPAIICHUN: O3HAKOMJIEHHE C
o0pa3liaMu IUIacTMacc, KaydyykoB M pe3uHbl, Koiekiun «HedpTb» u «YTrosb», MonenupoBaHue
MOJIEKYJ1 YIJIEBOAOPOJOB M TaJOT€HONPOU3BOJIHBIX, MPOBEACHHE IPAKTUYECKOW pabOThI:
MOJIy4E€HHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB.

Pacuérusle 3anaun.

Bhruuciienus o ypaBHEHHIO XUMHUECKOM peakiuu (Macchbl, 00b&éMa, KOJIMUECTBA UCXOJHOTO

BELIECTBA WJIM MPOJIYKTa pEaKUHWHh IO HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3
HCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIINH).

Kucnopoacoaepxamme oprannyeckne coeiNHeHUs!

[IpenensHble OAHOATOMHBIE CHUPTHL. METAaHOT W 3TAaHON: CTpOEHME, (U3MUYECKHEe U
XUMHUYECKHE CBOMCTBA (peakUuy C aKTUBHBIMH METaJUIaMM, TaJloT€HOBOJOPOAAMH, TOPEHHE),



IIpUMeHeHne. BogopoaHbie CBA3M MEXy MOJIEKYyJIaMu CIUpPTOB. JlelicTBUe MeTaHOIa U 3TaHOoJIa Ha
OpraHu3M 4YeJOoBeKa.

MHoOroaToMHble CHUPTHI. OTWIEHITIMKOAb M TJIHMLEPUH: CTpOEHHE, (Qu3nueckue u
XMMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO ILEJIOYHBIMU METAJUIAMM, KAUECTBEHHAs PEaKIUs Ha
MHOTOaTOMHbIE CHUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. lIpuMeHeHue riMuepuHa u
STUJICHIJIUKOJISL.

@DeHoJI: CTPOCHHE MOJIEKYIbl, PU3NUYECKUEe M XUMHUECKUE CBOMCTBA. TOKCHYHOCTH (peHoa.
[Tpumenenue peHona.

Anpnerunsl U kemowuvl. DopMmanbAeTHA, aueTaNbACTHA: CTPOCHHE, (QHU3UYECKUe U
XMMHUYECKHE CBOWCTBA (PEaKUMHM OKHMCICHHMS U BOCCTAHOBIIEHHUS, KAYECTBEHHBIE PpEaKLUH),
MOJIyYEeHHE U IPUMEHEHHE.

OAHOOCHOBHBIE TPENEIIbHBIE KapOOHOBBIE KHCIOTHl. MypaBbuHasi U YKCYCHash KHCIJIOTHI:
cTpoeHue, pU3NYecKue U XMMUYECKHE CBOICTBA (CBOWCTBa, 0OIIMe IJs Kiacca KHUCIOT, pPeaKius
sTepupUKanMK), MoidydeHue U npumeHenue. CreapuHOBas M OJEMHOBAas KHUCJIOTBI Kak
IIPEJCTaBUTENIN BbICHIMX KapOOHOBBIX KUCIOT. MbUIa KaKk COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX
MOIOLIEE JCHCTBHE.

Crnoxable 3(UpBl KaK NPOM3BOJIHBIE KapOOHOBBIX KHCIOT. [MAPOIHM3 CIOXKHBIX S(PHUPOB.
Kupsl. ['maponus xupos. IIpumenenue xxupoB. bruonoruyeckas posib KUPOB.

VYraeBopsl: cocTaB, Kilaccu(UKalus yrieBoioB (MOHO-, IU- U Mojucaxapuisl). [roko3a —
MPOCTEHIINM MOHOCaXapHua: OCOOEHHOCTH CTPOEHUS MOJEKYJbl, (U3MYECKHEe M XUMHUYECKUE
cBoiicTBa (B3aumoseiicteue ¢ ruapokcuaom menu(ll), okucnenne aMMuadyHbIM pacTBOPOM OKCHAA
cepeopa(l), BoccTaHOBICHHE, OpOXKEHHE TJIFOKO3bl), HAXOXKJICHHE B IMPHUPOJE, NPUMCHCHHE,
6uosiornyeckas posb. otocunres. Ppykro3a Kak U30Mep IIIIOKO3bI.

Kpaxman u nemmono3a Kak npupoiHble noiauMepbl. CTpoeHue Kpaxmayla M LEUII0JIO3bI.
duznyeckue U XMMUYECKHUE CBOICTBa Kpaxmaiia (TUIPOIN3, KAUeCTBEHHAs! PEAKIIHS C HOI0M).

OKcIlepUMEHTAJIbHbIE METOJbl HM3yYeHMs BEIIeCTB M UX IpeBpallleHHil: MpoBeaeHue,
HaOJI0ICHNE U ONKMCAaHKUE IEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIIMPTOB, KAYECTBEHHBIE PEAKIINN
OJIHOATOMHBIX CHHUPTOB (OKuCiIeHHe H3TaHona oxkcuaoM wmenu(ll)), MHOroaToMHbBIX CHHUPTOB
(B3aumopeiictBue ruuepuHa c¢ rugpokcuom meau(ll)), anprernnoB (okucieHne aMMHUAYHBIM
pactBopoM okcuga cepebpa(l) u ruapokcugom menu(ll), B3aumozaelcTBue Kpaxmania ¢ HOJOM),
MIPOBE/ICHUE MPAKTHUECKONW pabOThI: CBOMCTBA pacTBOPa YKCYCHOW KHUCIIOTHI.

Pacuérnsbie 3anaun.

Boruncnenus no ypaBHEHHIO XMMHUYECKOIN peakiuu (Macchl, 00bEMa, KOJIMUYECTBA UCXOIHOTO
BEIIECTBA WJIM MpPOAYKTa pPEAKUMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO U3
MCXO/IHBIX BEIECTB UM MPOAYKTOB PEAKIIUH).

A3zoTconiepikaliye opraHn4eckie CoeIMHEHusI.

AMUHOKHUCIIOTHI Kak aMQOTepHble OpraHu4ecKkre coequHeHus. Ou3ndeckre U XUMHUECKHe
CBOWCTBAa AaMMHOKHUCIOT (Ha mpuMepe TIiuIMHA). buonorndyeckoe 3HaYeHHWE aMHHOKHUCIOT.
ITenrru b

benku kak NpuUpOAHBIE BBICOKOMOJNEKYJSpHbIE coeauHeHus. llepBuuHas, BTOpHYHAS U
TpeTHYHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOWCTBAa O€JIKOB: THAPOIU3, JeHATypalus,
KaueCTBEHHbIE PEAKIIMH Ha OENIKHU.

DKclepUMEHTaIbHbIE METOJbl W3YYEHHUS BELIECTB M HX IpeBpalleHuil: HaOloJeHue U
OIKCaHME JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalis OEIKOB MPU HarpeBaHUU, [[BETHBIC PEAKLIUU
O€eJKOB.

BbicokomosiekyisipHble coeJUHEeHUs

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHMI: MOHOMEp, IOJIUMED,
CTPYKTYpPHO€ 3BEHO, CTEIIEHb IMOJMMEPU3ALINN, CPEAHSS MOJIEKYIsIpHas Macca. OCHOBHBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COETUHEHUH — MOJIMMEPU3aLUs U OJTUKOHICHC AL



DKcIepUMEHTAIbHBIE METO/bl M3YYEHHUs! BEIIECTB M HMX IPEBPALICHUN: O3HAKOMJICHHE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyYyKOB.

MexnpeaMeTHBIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBsA3€M NMpU HM3Yy4eHMM opraHuudeckod xumuu B 10 kmacce
OCYIIECTBISICTCS Yepe3 HCIONb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX TOHATUH, TaK U
MOHATHM, SBISIOIIUXCA CUCTEMHBIMU JJIs1 OTJICIbHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO01ue ecTeCTBEHHO-HAYUHbIE TIOHATHUSA: SIBJICHHE, HAYYHbII (DaKT, TUIIOTe3a, 3aKOH, TeOpHs,
aHamM3, CUHTE3, KiIacCU(UKAIMs, MEePUOJUYHOCTh, HAOIIOJCHUE, HW3MEpEHHE, SKCIIEPHMEHT,
MO/JICIIUPOBAHUE.

®uszuka: mMaTepus, SHEPTus, Macca, aToM, JJEKTPOH, MOJIEKYJia, SHEPreTHUYECKU yPOBEHbD,
BELIECTBO, TeJI0, 00BEM, arperaTHOe COCTOSTHUE BEIECTBa, (PU3NYECKUE BETUYMHBI U €UHUIIBI UX
U3MEpEHusl.

buonorusi: kierka, opraHusM, Ouocdepa, oOMEH BeIIECTB B OpraHuszMe, (OTOCHHTES,
OMOJIOTMYECKH aKTUBHBIC BelllecTBa (OCIIKH, YIIICBOIBI, )KUPHI, PEPMEHTHI).

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, MTOJIE3HBIE HCKOIAEMBbIE, TOTINBO, PECYPCHI.

TexHoNOrHs: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIlMOHAILHOTO MUTAHHS, MOIOIIUE CPE/ICTBA,
JICKQpCTBEHHBIE M KOCMETHUYECKHE IpenapaThl, MaTepUallbl U3 MCKYCCTBEHHBIX M CHHTETHUYECKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne OCHOBbI XMMHH

XUMHUECKUH d3JeMeHT. AToM. Slapo aroma, H30TOMBL. DIEKTPOHHAs 00O0JOYKa.
DHepreTHUeCKUe YPOBHH, MOAYPOBHH. ATOMHBIC opOHTany, S-, P-, d- smemeHThl. OCOOCHHOCTH
pacripesieieHus] 3JEKTPOHOB MO OpOUTalIIM B aTOMax 3JEMEHTOB MEpPBBIX YETHIPEX NEpUOJOB.
DneKTpoHHask KOHQUTYpalus aTOMOB.

[lepnonnueckuit 3akoH u Ilepumonnueckas cucrema xumudeckux dnemeHtoB [J[. U
Menpeneesa. Csi3p nepuoaudeckoro 3akoHa u Ileproguueckoil cucTeMbl XUMUYECKUX 2JIEMEHTOB
. Y. MenneneeBa ¢ COBPEMEHHOI TEOPUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs
CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BELIECTB IO rpynnam 1
nepuojam. 3HaueHue NepruoNYECKOro 3aK0OHa B pa3BUTUH HAYKH.

CrpoeHue BemecTBa. XUMHUYECKass CBs3b. Buabl XuUMHYecKOM CBsI3UW (KOBaJE€HTHas
HEernoJsipHas M TOJspHas, MOHHAs, MeTajuinyeckas). MexaHW3Mbl 00pa30oBaHUs KOBaJIEHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM W JIOHOPHO-aKIENTOPHBIN). BomoponHas cBsizb. BaneHTHOCTB.
DnexTpooTpulaTeNbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THUNBl KPUCTAUIMUECKUX pPEIIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THUIIA
KPUCTAIUIMYECKOMN PEIIETKH.

[lonsTne o nucnepcHbIX cucremax. VICTHHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas nois
BEILIECTBA B pacTBOPE.

Knaccudukanus HeopraHndeckux coenuHeHuid. HomeHkiaTypa HEOpraHMYECKUX BEIIECTB.
I'eneTnyeckas CBs3b HEOPraHUYECKUX BEILECTB, IPUHAUICKAIUX K PA3TIUYHBIM KJIACCAM.

Xumunyeckass peakuus. Kiaccupukanuss XUMUYECKMX peakUuil B HEOPraHWYECKOW H
OpraHWYECKOM XUMHUHU. 3aKOH COXPAHEHHs MAacChl BEIIECTB, 3aKOH COXPAHEHMUS W IPEBpALICHUS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CKopocThb peakiuu, €€ 3aBHCHUMOCTh OT pasziIMuYHBIX (akTopoB. OOpaTHUMbIE pPEaKLUU.
Xumuueckoe paBHOBecHe. DakTOphl, BIMSAIOIMIME HA COCTOSHME XHMHUYECKOTO PAaBHOBECHS.
[Tpunnun Jle Hlatense.



OnexkTponutuyeckas aucconuanus. CuiabHbIE W Cinadble ANEKTPoauThl. Cpena BOTHBIX
pacTBOPOB BEIIECTB: KUCIAsA, HEUTpaJIbHas, IIETOYHAs.

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

DKCIEepUMEHTAIbHBIE METO/Abl W3Y4YEHHUS BEIIECTB M HMX IPEBPAIllCHUI: JIeMOHCTpaIus
tabmun «[lepuoguueckas cucrema xuMudeckux dnemeHToB J[. WM. MennaeneeBa», W3ydeHUe
MoOJIeNiell KPHUCTAUIMYECKUX PpEeHIETOK, HAOMIOJeHUe M OINUCAaHUE JIEMOHCTPAIMOHHBIX U
71ab0paTOPHBIX ONBITOB (pa3fioKeHUE NEpOKCHIa BOJOpPOAAa B MPHUCYTCTBUU KaTanu3aTopa,
OIpElIEJICHUE CPEeNbl PaCTBOPOB BELIECTB € IIOMOILIBIO YHUBEPCAIBHOIO WHIMKATOPA, PEAKLUU
MOHHOTO OOMEHa), TpPOBEIEHHE NPAKTUUYECKOH paboThl «BiusHue pa3nuyHbIX (AKTOPOB Ha
CKOPOCTh XUMUYECKON PEAKLIUN.

Pacuérnebie 3anaun.

Pacuérel 10 ypaBHEHUSM XMMHMYECKUX PEAKLUH, B TOM YHCIIE TEPMOXUMHUYECKUE PACUYETHI,
Pacy€ThI ¢ UCIIOJIB30BAHUEM ITOHATUS «MACCOBas 0JIs BEILIECTBAY.

Heopranuueckasi xummusi

Hewmeramnsl. Ilonoxenne HemeramioB B Ileproanueckoil cuCTEME XMMHUYECKUX 3JIEMEHTOB
J. U. MengeneeBa u OCOOCHHOCTHM CTpO€HHUs aTOMOB. DU3HYECKUE CBOWMCTBA HEMETAJIJIOB.
AnoTponusi HeMETaUIoB (Ha MpUMepe KUCIopoia, cepbl, hocdopa u yriepoaa).

XUMUYECKHE CBOMCTBA BaXKHEHMIIMX HEMETAJUIOB (TaJIOTeHOB, Cepbl, a3oTa, ¢ocdopa,
yriaepoaa U KpeMHHS) U UX COeIMHEHUN (OKCHAOB, KUCIOPOACOACPKAIIUX KHUCIOT, BOJIOPOIAHBIX
COCIMHCHHMIN).

[IpuMeHeHne Ba)XHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Meramnsl. [lonoxenue metamioB B [lepuoguueckoit cucreme XuMudeckux 3iaemeHToB [l. U.
MenpeneeBa. OcCOOEHHOCTH CTPOEHHUS DIEKTPOHHBIX 000J0OYeK aToMoB MeTaioB. OOmue
¢usnveckne cpoicTBa MeTaioB. CIUTaBbl METAIOB. OJNEKTPOXUMHUYECKHHA Psi HANpsSOHKCHUN
METaJUIOB.

XHWMHYECKHE CBOMCTBA BAXHEHIIMX METAIOB (HATpHWM, Kajaud, KaJdblUd, MAarHuu,
ATIOMHUHHM, IUHK, XPOM, KEJe30, MEJIb) U UX COCTUHEHHI.

O61ue cnocoObl MonydeHus: MeTauioB. [IpuMeHneHne MeTamioB B ObITY U TEXHHKE.

DKcrepuMeHTaAIbHbIE METO/Ibl U3yUEHHS BEUIECTB U UX MPEBPAIICHUN: U3yUyeHUE KOJUIEKIIUN
«MeTamisl ¥ CIUIaBbl», 00PA3I[0B HEMETAIIIOB, PEIICHHE IKCIIePUMEHTAIBHBIX 3aa4, HaOlto1eHne
U ONHCAaHWE JEMOHCTPALMOHHBIX M JAOOPATOPHBIX OMBITOB (B3aMMOJACWUCTBHE THUAPOKCHUIA
IIOMHHMS C pacTBOPaMH KUCIIOT U LIeJI0Uel, KaYeCTBEHHbIE pEaKIIMK Ha KATUOHBI METAJUIOB).

Pacuérneble 3anaun.

Pacuérer macchl BemecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIHUYECTBY BEIECTBA, Macce
Wik 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEaKIIUU BEIIECTB, Pacu€Thl Macchl (00bEMa, KOTUYECTBA
BEIIECTBA) MIPOJYKTOB PEAKIUH, €CJIU OJJHO U3 BELIECTB UMEET IPUMECH.

XUMHUA U )KU3Hb

Ponp xumum B oOecrieueHUU SKOJOTUYECKOW, IHEPTeTUUYECKON U MUIIEBOW Oe30MacHOCTH,
pa3BuTuu MeauuHbL. [IoHATHE 0 HAYYHBIX METOAAaX MO3HAHMS BEUIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenust 00 OOIMMX HAYYHBIX MPHUHIMIIAX MPOMBIIIIEHHOTO MOTYYSHHs BaXKHEUIITHX
BEILIECTB.

UYenoBek B MHpE BEIIECTB W MaTEpHANIOB: BAXHEHIIME CTPOUTENBHBIE MAaTEepUabl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KpacKH, CTEKJIO, KepaMuKa, MaTepuaibl sl DJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYEeCKHe U MUHEPATbHBIC yI0OpEHUSI.

XAMHSL W 370pOBbE 4YEJIOBEKAa: IPAaBWJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,
mpaBmia 6€30MacHOT0 UCIOIb30BaHUS MPENapaToB OBITOBOM XUMHUHU B ITOBCEITHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBSI3U.

Peanu3arust MeXpeIMETHBIX CBsI3el MpU M3ydeHHH 0OIIeil 1 HeopraHuveckoi xumuu B 11
KJIacCe OCYIIECTBIIAETCS Yepe3 MCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYyUHBIX MOHATUH, TaK U
MOHSTUH, SBIISIFOIIMUXCA CHCTEMHBIMHU JIJI1 OTAEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAYYHBIM (akT, THIIOTE3a, 3aKOH, TCOPUS, aHAIIU3,
CUHTE3, KJIacCU(pUKAIMs, TEPUOAUIYHOCTh, HAONIIOJACHUE, OSKCIEPUMEHT, MOJICIUPOBAHHE,
W3MEPCHHUE, SIBICHUE.

®dusuka: marepus, IHEprus, macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, H3O0TOI,
PaIMOAKTUBHOCTh, MOJICKYJIa, DHEPreTHUYECKH YpPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, PU3MUCCKUE BETMYMHBI U €AUHUIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorusi: kimetka, oOpraHm3M, OJKocucTeMa, Ouocdepa, MakKpo- W MHKPOIJIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIIECTB B OpraHU3ME.

I'eorpadus: MuHEpasbl, TOPHBIE TTOPO/IBI, MTOJIE3HBIE HCKOMAEMBbIE, TOTLTUBO, PECYPCHI.

TexHoMOTHA: XUMHYECKasi MPOMBIIUICHHOCTh, METAJLTYPIrHs, IIPOU3BOACTBO CTPOUTEIBHBIX
MaTepuaosB, CEIbCKOXO03IUCTBEHHOE MIPOM3BO/ICTBO, MHIIEBast MIPOMBIIIICHHOCTb,
(dapmarieBTHYECKast MPOMBIIIIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX MPENapaToB, MPOU3BOJACTBO
KOHCTPYKIIMOHHBIX MaT€pPUaIOB, JICKTPOHHAS! TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 XM HA BA3OBOM
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yiabTaTaM OCBOCHHUS OO0YYaroIUMUCS
IporpaMM CpeiHero oomiero oOpa3oBaHMs (JUYHOCTHBIM, METANpEIMETHBIM U IPEIMETHBIM).
HayuHo-mMeTonnueckoil 0CHOBOM /17151 pa3pabOTKH IUIAaHUPYEMBIX PE3YJIbTaTOB OCBOEHUS IIPOrpaMM
CpenHero o0Iero o0pa3oBaHus SBISETCS CUCTEMHO-ACATEIIbHOCTHBINA TOAXOI.

B COOTBETCTBMM C CHUCTEMHO-IESTEIbHOCTHBIM IOJIXOAOM B CTPYKType JIMYHOCTHBIX
pe3yabTaTOB OCBOEHHs MpeaMeTa «XUMHs» Ha YPOBHE CpeJHEro o0IIero o0pa3oBaHMs BbIEIECHBI
CIIETYIOIIIME COCTABIISIONINE!

OCO3HaHUE OOYYAIOIIMMHUCS POCCUMCKON T'PaKIAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJINYMe MOTUBAIUH K 00yUEHUIO;

L[€JICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJIEHUN JUYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUECKUX TPAAULIMIA 6a30BOM HAyKU XUMUU;

TOTOBHOCTh U CIOCOOHOCTh OOYyYaroIIMXCsl PYKOBOACTBOBATbCS B CBOEH JEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMH, IPUCYLUIMMHM LIEJOCTHOM CHUCTEME XUMHYECKOIO
o0Opa3zoBaHUs;

HaJIM4Yue MPABOCO3HAHUS IKOJIOTUYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH
YKU3HEHHBIE TUUIaHBbI.

JINYHOCTHBIE Pe3yIbTaThl OCBOCHMS MpeaMeTa « XUMHsD» JOCTUTAIOTCS B €AMHCTBE YUeOHOMH
U BOCIMTATEIbHON JAESITEIBHOCTH B COOTBETCTBUU C T'YMaHHCTHUYECKHUMH, COLUOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LEHHOCTAMU M HJA€aJaMH POCCHUICKOTO TIpa)IaHCKOro oOIlecTBa,
NPUHATHIMU B OOILIECTBE HOpPMaMU M MpaBWJIaMU TMOBEIEHUS, CIOCOOCTBYIOIIMMH IpolieccaM
CaMOIIO3HaHUs, CAMOPAa3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 0OYJaOLIHXCS.

JIMYHOCTHBIE PE3YyIbTAThl OCBOCHHUS MpenMeTa «XUMHs» OTpPaxkaroT CPOPMHUPOBAHHOCTH
OTIbITa MO3HABATEIBHON M MPAKTUYECKOM NEATENLHOCTH 00YYAIOIIUXCS M0 peaiu3alu MPUHATHIX
B OOIIIECTBE 1IEHHOCTEH, B TOM YHCIIE B YaCTHU:

1) rpamIaHCKOTO BOCIUTAHMS

0CO3HaHMs OOYYArOIIMMHUCS CBOMX KOHCTUTYIMOHHBIX INpaB U OOS3aHHOCTEH, yBaXKCHHS K
3aKOHY U MPaBOIOPSIIKY;



MPEACTABICHUSI O COLMAIbHBIX HOPMax M NPaBWIAX MEXJIWYHOCTHBIX OTHOIICHHH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOHN AESITENbHOCTU IMPH CO3/aHUU y4EOHBIX MPOEKTOB,
peleHnH yuyeOHBIX M MO3HABATEIbHBIX 33/1a4, BHITOTHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI IPYTHX
[IPH aHAJIN3€ PA3JIMYHBIX BUIOB yUYeOHOMU AESITeIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUUYECKOMY U HAyYHOMY HACJIEUI0 OTEUECTBEHHONW XUMMUH;

YBKEHHSI K TIPOIIECCY TBOPYECTBA B 00JACTU TEOPHH U MPAKTUYECKOTO IPUMEHEHHUSI XUMUH,
OCO3HAaHUS TOTO, YTO JIOCTHXKEHUSI HAYKH €CTh Pe3yJIbTaT JUIUTEIbHBIX HAOIIOACHHI, KPOIOTIUBBIX
AKCIIEPUMEHTAJIbHBIX MIOMCKOB, IOCTOSIHHOTO TPYAa YUE€HBIX U IPAKTHKOB;

MHTEpeca U MMO3HABATEIbHBIX MOTHBOB B MOJYYCHHH U MOCIEAYIONIEM aHaN3e HHPOPMALUU
0 MEPEAOBBIX TOCTUKEHUSAX COBPEMEHHOW OT€UYECTBEHHON XUMHH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHWBATh CHUTYAIlMH, CBI3aHHBIC C XUMUYCCKUMU SIBIICHUSIMH, U IPHHUMATH
OCO3HaHHbIE PEIICHNUs, OPUEHTUPYSICh Ha MOPaIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTU OIICHHBATh CBOE IOBEACHHE M TOCTYNKH CBOMX TOBApUIIEH C MO3ULIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA ITUX MOCTYIKOB;

4) popMupoBaHus KyJbTYPbl 310POBbS:

MOHMMaHMsI [EHHOCTEH 3J0pOBOro M 0Oe30macHoro obOpasa >KU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UUYECKOMY U IICHXUYECKOMY 37J0POBbBIO;

coOroieHHst MpaBuil 6€30MacHOro OOpallleHus ¢ BEIIECTBAMH B OBITY, MOBCEAHEBHON KU3HU
U B TPYJIOBOH JEATEIBHOCTH;

MMOHUMAaHHUSI LICHHOCTH MPABUJI UHAWBHUYAJIbHOTO U KOJJIEKTUBHOTO OE€30M1aCHOTO NOBEIECHUS
B CUTYallUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HaHHUS TIOCTEACTBUA W HENPUATUS BPEIHBIX MPUBBIYEK (YMOTPeOIEHHUS aTKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpya0BOro BoCIuTAHMSA:

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-MCCIEIOBATENbCKOW  JIEATENbHOCTH,
OOIIIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYIHX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHe€ B PpEUIEHUU MPAKTHUYECKUX 3a/Jad COLUAIbHON
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

UHTEepeca K NPAaKTUYECKOMY H3YyUEHHUIO Hpodeccuil pa3inyHOro pojaa, B TOM 4YHCIE Ha
OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUI IO XUMHUH;

YBaXXEHUsI K TPYJLY, JIOISAM Tpy/ia U pe3ybTaTaM TPYIAOBOH JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUAYaJIbHON TpaeKTopuu oOpa3oBaHUs, Oyayiien
npodeccun U peanu3anuu COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPEeOHOCTEN 00I1IeCTBa;

6) ’3K0J10rMYEeCKOr0 BOCTIUTAHUS:

HKOJIOTMYECKH 11€JIECO00pPAa3HOr0 OTHOUIEHHS] K NMPUPOJE, KaK HMCTOYHHMKY CYIIECTBOBAHUS
JKM3HU Ha 3eMIIe;

MOHUMAHUS TJI00AIBHOTO XapaKTepa JKOJOTHYECKHX MpoOJieM, BIUSHUS IKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUAIBHOMN CPEIbL;

OCO3HaHHS HEOOXOJMMOCTH HCIOJIb30BaHUS JTOCTHXKEHUN XUMHH JJI pEIIeHHs BOIPOCOB
PaIMOHATIBLHOTO MTPUPOAONOIB30BAHNUS;

AKTUBHOTO HENpPUSTHS JEHCTBUM, NPUHOCALIMX Bpe OKpY)KAIOIIEH INPUPOAHON cpene,
YMEHHSI TPOTHO3HPOBATh HEONArONPHUATHBIE SKOJIOTHYECKHE TOCIEACTBUS MPEINTPUHUMAEMBIX
JNEUCTBHAN U MPEAOTBPAILATh UX;



HAJIMYKSL PA3BUTOTO OSKOJIOTMYECKOTO MBILUIEHUS, 3KOJOTHYECKON KYJIbTYpPBI, OIbITA
NEATEIbHOCTH  SKOJOTMYECKOM  HANpaBICHHOCTHM, YMEHHsS  PYKOBOJCTBOBATHCS HWMH B
M03HABATEIbHON, KOMMYHUKATUBHOM U COIMAIIBHOMN MPaKTUKE, CIIOCOOHOCTH U YMEHHSI aKTHMBHO
MIPOTUBOCTOATH UCOJIOTHH XeMopoOuu;

7) HIEeHHOCTH HAYYHOI'0 TIO3HAHUS:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH 1 OOILIECTBEHHOM MPAKTUKU;

MOHUMAHUS CIeNM(UKH XUMUU Kak HayKd, OCO3HaHus e€¢ poilu B (OPMUPOBAHUU
paMOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3[JaHUU IEIOCTHOTO IPEACTaBICHUS 00 OKpY’KaloIeM
MHUpE KAaK O €IMHCTBE MPUPOABI M YEJIOBEKa, B IO3HAHWUM IPUPOJHBIX 3aKOHOMEPHOCTEHU U
pelIeHrny mpobiieM COXpaHEeHUS IPUPOJTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHU JUISI COBPEMCHHOW IMBHJIM3AIMH: B €&
T'YMaHHCTUYECKON HANpaBIEHHOCTH W BAXHOH PONM B CO3JAaHMHM HOBOM 0a3bl MaTepHalbHOU
KYJIbTYpPbl, PEIIEHUU TI00AIBbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIOBEUYECTBA — CBHIPHEBOIA,
SHEPreTHYECKOM, MUILIEBON U HKOJIOTHYECKOM 0€30MacHOCTH, B Pa3BUTUN MEIUIIMHBI, 00eCIeUeHUH
YCIIOBHIA YCIIEIITHOTO TPYAA U KOJOTHYECKH KOM(OPTHOHN JKMU3HU KAXKIO0TO WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: TIIOHMMAaHUS  CYIIHOCTH  METOJOB  IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCMOJIb30BaTh IOJIydaeMble 3HAHUS IS
aHalM3a U 00BACHEHUS SBICHUI OKPYXKAIOIIETO MUPA U MIPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS
nenaTb 00OCHOBaHHBIE 3aKIIIOYCHHS HAa OCHOBE HAy4YHBIX (DAaKTOB M MMEIOIIUXCS JAHHBIX C IIEIBIO
MOJYYECHUS JOCTOBEPHBIX BBIBOJOB;

CIOCOOHOCTH CaMOCTOSITENIBHO HCIIOIb30BaTh XMMHUECKHUE 3HAHUS TSl pelIeHus IpoodiieM B
peanbHBIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K ITO3HAHUIO U MCCIIE0BATENBCKOM ACATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpPa30BaHUIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAHUW 10 XUMUU B COOTBETCTBUM C >KM3HEHHBIMU
MOTPEOHOCTAMHU;

MHTEpeca K OCOOEHHOCTSM TPy/Aa B pa3IMuHbIX chepax NpodecCHOHATbHON AESITETbHOCTH.

METANIPEJMETHBIE PE3YJIbTATHI

MeTtanpeamMeTHble pe3yabTaThl OCBOSHUS yUeOHOTO MpeMeTa «XUMHUS» Ha YPOBHE CPETHETrO
o011ero 00pa3oBaHUs BKIIOYAIOT:

3HAYUMBbIC JIA (i)OpMI/IpOBaHI/ISI MHPOBO33pPCHUA O6yanOHIHXC$I MCKIUCHUIITIMHAPHBIC
(MexIpeIMeTHbIE) 00IIeHayUHbIe TOHATHS, OTPaXKaloUI1e [EJIOCTHOCTh HAyYHOM KapTHUHBI MUpa U
cnenuguKy METOJO0B TMO3HAHMS, HCIOJB3YeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprusi, sSBIEHUE, MPOIECC, CUCTeMa, HAy4YHbIH (aKT, MPUHIIUII, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHSI, HCCIICIOBAHUE, HAOIOICHUES, H3MEPEHHE, IKCIICPUMEHT U JIPYTHE);

YHHUBEpCcaJbHbIe yueOHble IelcTBUA (TIO3HABaTeNlbHbIE, KOMMYHUKATUBHbBIE, PETYIISITUBHbIE),
obecneunBaromue GpopmupoBaHue (yHKIIMOHATBLHOW TPAMOTHOCTH W COIMALHOW KOMIIETEHIIUU
oOyJaromuxcs;

CITOCOOHOCTH 00yJarommxcsi  MCIOJIb30BaTh OCBOCHHBIC  MEXIUCIIUIUIMHAPHEIE,
MHPOBO33pPCHUYCCKHUEC 3HAaHUA W YHUBCPCAJIBHBIC y‘Ie6HBIe HeﬁCTBHﬂ B IIO3HABATEJIbHOH U
COLIMATIbHOU MIPAKTHKE.

MeTtanpeaMeTHble  pe3yibTaThl  OTPAKAIOT OBJIAJEHUE YHUBEPCAIBbHBIMH  YYeOHBIMU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMU HeﬁCTBHHMH.

OBJIaZIeHl/Ie YHuBEpPCAJIbHBIMU y‘leﬁHblMI/l nmo3HaBaTeJIbLHbBIMU HeﬁCTBHﬂMH:

1) 6a3oBble JIOrUYecKHe AeiiCTBUS:

CaMOCTOSITENTLHO  ()OPMYNIUPOBATh M  aKTyalU3UpOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarh;



OTNpeNeNIATh LEAH JACATENbHOCTH, 3ajaBas MapaMeTpbl M KPUTEPHUH HX JIOCTHIKEHUS,
COOTHOCHTB PE3YJIbTaThl IEATEIBHOCTH C TOCTABICHHBIMU LIEISIMU;

UCIOJb30BaTh NPU OCBOCHUM 3HAHUN MNPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIIEIATh
XapakTepHble MPHU3HAKM TOHATUH W  YCTaHABIMBATh MX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIHME MOHATHUS JJIs1 OOBSICHEHHS OTJICIIbHBIX (PAKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIsl KIIaCCU(UKALMU BEILIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBATh IPUYMHHO-CIIEJCTBEHHBIE CBSA3U MEKIY U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, ICIyKTUBHBIC, TI0 AHAJIOTHH), BBISBIATDH
3aKOHOMEPHOCTH M TMPOTHBOPEYMS B PACCMATPUBACMBIX SBICHUSX, (POPMYIHUPOBATH BBIBOJBI U
3aKIIIOYEHUS;

IPUMEHATh B IpOLlecCce MO3HAHUS, UCIOJIb3yeMble B XUMHHM CHUMBOJIHMYECKHE (3HAKOBBIC)
MOJIENIH, TPeoOpPa30BhIBATh MOJEIbHBIC MPEICTABICHUS — XUMHUYECKUI 3HAK (CHMBOJ) 3JIEMEHTA,
XuMu4eckas (opMyna, ypaBHEHHE XHMHUYECKOM peakuud — TpUd  PEHIeHUH Y4eOHBIX
II03HABATENIbHBIX U MPAKTUUECKUX 3a]ay, IPUMEHITh Ha3BaHHbIE MOJIENIbHbIE NPEACTABICHUS IS
BBISIBJICHUS XapaKTEPHbIX PU3HAKOB U3YYaEeMbIX BEILECTB U XMMUUYECKUX peaKuil.

2) 6a3oBbIe HCCIeN0BaTEIbCKHE IeliCTBHS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

¢dbopMynMpoBaTh L€IM M 3aJauyd  HCCIEJOBAaHUS, HCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO c(hOPMYyTUPOBAHHBIE BONPOCH! B KAYECTBE MHCTPYMEHTA [TO3HAHUS U OCHOBBI JJIS
(hopMHUpPOBaHUS THITOTE3HI 110 MPOBEPKE MPABHIIEHOCTH BHICKA3BIBAEMBIX CY)KJICHHIA;

BJIAJIETh HAaBBIKAMH CAMOCTOSITENIHOTO IUIAHUPOBAHHUS M TPOBEICHHUS YYCHUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOJI0JaTh 3a XOJOM IpOLEecca, CaAMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3yiapTar, (GOopMyIupoBaTb OOOOIIEHUS U BBIBOJBl OTHOCHTEIBHO
JOCTOBEPHOCTH PE3YJIbTATOB HMCCIEIOBAHUSA, COCTABIATH OOOCHOBAHHBIM OTYET O MPOJEIAHHON
pabore;

IpUOOpeTaTh ONbIT YYEHUYECKOH HCCIIEAOBATENIbCKOM M IPOEKTHOH JAeATeNbHOCTH,
MPOSIBJISATh CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY TIOMCKY METOJIOB PpeIICHUs
MPAKTUYECKHX 3a/1a4, TPUMEHEHHIO PA3JINYHBIX METOIOB ITO3HAHMS.

3) padora ¢ unopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX UCTOYHMKAX MHPOPMAIUH (HayYyHO-TIOMYJIspHAs JIUTEpaTypa
XMUMHUYECKOTO COJIep’KaHMs, CIpaBOYHbIE MocoOus, pecypcel VHTepHera), aHaNIM3MpPOBATH
WHPOPMAIIMIO PA3JIMYHBIX BUAOB H (OpM TIpeACTaBICHWS, KPUTHYECKHA OLECHUBATh €&
JTOCTOBEPHOCTH U HETIPOTHBOPEUUBOCTH;

¢bopMyIMpOBaTh 3ampockl M MPHUMEHATh pa3JIM4YHblE METOJbl TNpPH TIOUCKE U O0TOOpe
uHpopManun, He0OXOUMOM [Tl BBITOHEHUS YUeOHBIX 3a/1a4 ONpeIeIEHHOTO TUIIA;

MpHOOpeTaTh OIBIT HCIOJIB30BAHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHHA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIBbHYIO (OpPMY MpejacTaBieHUs HHPOPMALUHU (CXEMBI,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U JPYTHE);

UCIOJb30BaTh HAY4YHBIM S3bIK B KayecTBE CpeJICTBa MNpU paboTe ¢ XUMHUYECKOH
nH(popMaLen: MPUMEHATh MEeXIIpeIMETHbIE (PU3NUECKHEe U MaTeMaTUYEeCKUE) 3HAKH U CUMBOJIBL,
(dbopMyIibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCIOJIb30BaTh U MIPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISATHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

3aJaBaTh BONPOCH! TI0 CYHIECTBY OOCYXIaeMOW TEMBI B XOJE TUAIIOTa W/WIIH JUCKYCCHH,
BBICKa3bIBaTh  WJEH, (OPMYIHPOBATH CBOM  MPEUIOKEHUS  OTHOCHUTEIIHHO  BBITIOJHEHUS
MPEeUI0KEHHOHN 3a/1a4H;

BBICTYNIaTh C MpPE3eHTAllMe pe3yabTaToB IMO3HABATENIBbHON JAEATENbHOCTH, MOJYYEHHBIX
CaMOCTOSITEITFHO WJIM COBMECTHO CO CBEPCTHUKAMH ITPH BBITIOJTHEHUH XUMHUYECKOTO IKCTIEPUMEHTA,
MPAaKTUYECKOH PabOTHI MO WCCIIEIOBAHUIO CBOWCTB M3yYaeMBIX BEIIECTB, pEATU3aIlH YIeOHOTO



mpoekra u (GOPMYyIUPOBATh BBIBOJABI IO pPE3yJbTaTaM MPOBEAEHHBIX HWCCICIOBAaHUN MyTEM
COTJIACOBaHUS TIO3UINH B X0/ 00CYKACHUS M 0OMEHA MHECHUSIMH.

Ogaaenne yHUBEPCAIBLHBIMH PeryJsSTHBHBIMU € CTBUSMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO ITO3HABATEIBbHYIO ESTEIBHOCTD,
ompezaenss €€ eI W 3aJa4d, KOHTPOJIUPOBATH U MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeJyularaeMblii  aJIrOPUTM JICHCTBHI TNPH BBITOJHEHUH YYEOHBIX W HCCIEIOBATEIbCKUX 3aj1ad,
BBIOMpaTh Hanbosee dHPEKTUBHBIA CIIOCOO MX PEIICHHs ¢ y4ETOM TOJYyYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKIIUSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JEATEIILHOCTH HA OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

IIpenMeTHBIE pe3yIbTaThl OCBOCHUA Kypca «OpraHudeckas XUMUs» OTPaXaroT:

C(OPMHUPOBAHHOCTh MPEJICTABICHUA O XMMUYECKOH COCTABIAIOLIEH €CTEeCTBEHHO-HAyYHOMH
KapTUHbl MHpa, POJIM XUMHUHM B MO3HAHUU SIBIECHUH HpPUPOAbI, B ()OPMUPOBAHUM MBILUICHUS U
KYyJIbTYyphl JIMYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOAWMOW JUIS peIICHUs
MPaKTUYECKUX 3aJa4 M SKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pPOBBIO U
IIPUPOIHOM cpene;

BJI/ICHAE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOPas BKIIOYAET: OCHOBOIIOIAralOUINE TIOHATUS
(XMMUYECKUI 3JIEMEHT, aToM, OJJIEKTpOHHas O0O0JIoYKa aTroMma, MOJIEKyJa, BaJICHTHOCTD,
ANEKTPOOTPHULIATEILHOCTh, XHMMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaIlléHHast), MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, yIiIepoHbIi CKeleT, (PyHKIMOHAIbHAS
Ipynna, pagukana, HW30MEpus, H30MEpbl, TOMOJOTMYECKMH psAll, TOMOJIOTH, YIJIEBOAOPOIBI,
KHCIIOpOJI U a30TCOJIEpKaIllM€ COEAMHEHUS, MOHOMEp, IOJMMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOpHUsl CTPOECHUSI OPraHUYECKUX BEILIECTB
A. M. bytiepoBa, 3aKOH COXpaHEHMs MAacChl BEILECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKUH S3bIK
XUMHMM; MHPOBO33PDEHUECKHE 3HAHMS, JIEKallMe B OCHOBE IIOHUMAaHUS [PUYMHHOCTH H
CUCTEMHOCTH XHWMHUYECKUX SIBJICHUHN, (AKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe,
MOJIydeHUn U 0€30IaCHOM HCHOJb30BaHUU BA)XKHEWIINX OpPraHUMYECKUX BEIIECTB B OBITY U
IIPAKTUYECKON AESITEIbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHUH BBISABIIATH XapaKTepHbIEe MPU3HAKHM MOHATHUH, YCTaHABIMBATh UX
B3alMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME IOHSATHUS IpPH ONKUCAHUU COCTaBa, CTPOEHUS U
MPEBPALICHUN OPTaHUYECKUX COCTUHEHUN;

Cc(OPMHPOBAHHOCTh YMEHHMH HCIOIB30BaTh XUMHUECKYIO CHUMBOJMKY JUISI COCTaBIICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (GOPMYNI OPraHUYECKUX BELIECTB U
YpaBHEHUH XMMHUYECKUX PEAKIMil, N3roTaBIMBaTh MOJAEIN MOJIEKYJ OpPraHMYEeCKUX BEIIECTB JJIs
WUTIOCTPAIMK UX XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS,

c(OPMHPOBAHHOCT YMEHUH YCTAaHABIMBATh MPUHAIICKHOCTh H3YYEHHBIX OPraHUYECKHX
BEIIECTB M0 HMX COCTaBY U CTPOCHHUIO K OMNpEAeIEHHOMY KJaccy/Tpymnmne COeIMHEHUH
(YriieBoaopo/ibl, KUCIOPOJ U a30TCOJAEpIKAIINE COCTUHEHUS, BHICOKOMOJIEKYJISIPHBIE COEIMHEHNS),
JIaBaTh WM Ha3BaHUS To cuctemarudeckoii Homenkmarype (IUPAC), a Taxke NpUBOIUTH
TPUBHAJIBHBIE HAa3BaHUS OTACIbHBIX OpPraHMYECKHUX BEILECTB (3TUJIEH, IPOIMWJIEH, alleTHIIEH,
STUJICHIJIMKOJb, TIUIEPHH, (eHOT, (GopMalIbeTH A, alleTalbIer /], MypaBbuHas KUCIO0Ta, YKCYCHast
KHCIIOTa, OJIEMHOBasl KUCJIOTa, CTEapUHOBAs KHUCIIOTa, TIIOK03a, GPyKTO3a, Kpaxmall, LEeJUIi0II03a,
TJIMLKH);

C(OPMHPOBAHHOCT YMEHHUS OIpPEIENATh BHUAbI XUMHUYECKOW CBS3M B OPraHUYECKUX
COEMHEHUAX (OIMHAPHBIE U KPATHBIE);



c(OPMUPOBAHHOCTh yMEHHSI TPHUMEHATH TOJOXKEHHUS TEOPUU CTPOSHUS OPTraHUYEeCKHUX
BemectB A. M. bytnepoBa st 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M
CTPOEHHSI; 3aKOH COXPAHEHHUs MACCHI BELIECTB;

cOpPMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh COCTaB, CTPOCHHE, (UINYCCKUE U
XUMHUYECKUE CBOMCTBA TUIMUYHBIX MPEACTABUTEICH pPa3IMUHBIX KJIACCOB OPraHUYECKUX BEILECTB
(MeTaH, TaH, STUJICH, IIPOIMIICH, alleTHIIeH, OyTaaueH-1,3, MetunOyraauen-1,3, 6eH30J1, METaHO,
3TaHOJ, STUICHIJIMKOIb, TJIUIEpUH, (EHOJ, aleTaibJerdj, MypaBbUHAas U YKCYCHas KHUCIIOTHI,
[II0K03a, KpaxMmal, LeJUII0JI03a, aMUHOYKCYCHAsl KUCIOTa), WILTFOCTPUPOBATh T€HETUYECKYIO CBSI3b
MEXJy HUMU YpPAaBHEHUSIMHU COOTBETCTBYIOIIMX XHMHUYECKHUX PEAKIMA C HCHOJIb30BaHHUEM
CTPYKTYPHBIX (HOPMYIT;

c(OPMHUPOBAHHOCTh YMEHUS XapaKTepHU30BaTh UICTOYHUKHU YTIJIEBOJOPOIHOTO CHIPhs (HEPTD,
MPUPOJHBIN Ta3, Yrojib), CIIOCOOBI MX MEPepadOTKH M MPAKTUYSCKOE MPUMEHEHHE MPOTYKTOB
nepepadboTKH;

c(OpMUPOBAHHOCTh YMEHHI MTPOBOAUTH BBIUKCICHUS [0 XUMHUECKUM ypaBHEHUSM (MacChl,
00BbEMa, KOIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa peaklUy MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB HJIM MPOJAYKTOB PEAKIIHH);

c(hOPMUPOBAHHOCTh YMEHHUH BJIAJIETh CUCTEMON 3HAHWUH 00 OCHOBHBIX METOJAX HAYYHOTO
MO3HAHUS, UCIIOIb3YEMbIX B XUMUH MPU U3YUYEHUHU BEIIECTB U XUMUYECKHX SBIICHUI (Ha0oneHue,
M3MEpeHue, HKCIIEPUMEHT, MOJECIUPOBAHKE), UCIIOIB30BATh CUCTEMHbIE XUMUYECKHE 3HAHUS IS
MPUHATUS PEIICHUA B KOHKPETHBIX >KMU3HEHHBIX CHUTYallMsIX, CBA3AHHBIX C BEIIECTBAMH U UX
MIPUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHUU COOMIOJaTh MpaBHUia MOJB30BAHUS XUMHYECKOW MOCYAOH U
nabopaTopHbIM 000pYAOBaHUEM, a TaKXKe MpaBuia oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBITIOJIHEHHIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

cOPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBIIOJHATh XHUMHUYECKANW DKCIECPUMEHT
(mpeBpallleHus] OPraHUYECKUX BEIIECTB MPH HArpEBaHUU, MOJTYYCHHE ITHIIEHA U U3YyUEHHUE €ro
CBOMCTB, KaUECTBEHHBIC PEAKIIMH OPTraHMYECKHUX BEIIECTB, JCHATypalus OeNKOB MPHU HarpeBaHUH,
[BETHBIC PEAKIIMU OEJKOB) B COOTBETCTBUH C MIPaBUJIAMHU TEXHUKH 0€30MaCHOCTHU Mpu 0OparieHun
C BEIIECTBAMH U JIAOOPATOPHBIM OOOPYAOBAHHEM, MPEACTABIATH PE3YJIbTATHl XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX peakiuid u ¢GopMyIupoBaTh
BBIBOJIbl HA OCHOBE 3THX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHHMM KPUTHYECKH aHAJTU3UPOBATH XHUMUUYECKYIO HH(MOpMAIIHIO,
MIOJIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpeICTBA MaccoBOil MHGopmanuu, UHTEpHET U Apyrux);

chOpPMUPOBAHHOCTh yYMEHUH COOJIOAAaTh MpaBWiIa OSKOJOTHYECKH IIeIeCO00pa3HOro
MOBEACHUS B OBITY W TPYAOBOH MAESITENBHOCTH B IIENIAX COXPAHEHUS CBOETO 3/I0POBBS U
OKpY’KaroIel NPUPOAHONM Cpellbl, OCO3HABaTh OIMACHOCTh BO3JCHCTBUS HAa KUBBIE OPTraHU3MBI
OTpeNIeIEHHBIX OpPraHWYECKUX BEIIECTB, MOHUMas cMbica mokasarens [IJIK, moscusate Ha
puMepax CrHocoObl YMEHBIICHHUS] U TMPEAOTBPAIEHUS UX BPEIHOTO BO3JCHCTBHUS Ha OpPraHU3M
YEJIOBEKa;

Ui OOy4aromMXCcs C OTPaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE MPHUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJ[aX MMO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHUM;

JUTSL CTIETIBIX U CIIA0OBUIAIINX OOYJArONIUXCS: YMEHHE HCIIOh30BaTh Pelbe(PHO-TOUCHHYIO
cucremy obo3HaueHuit JI. bpaiins muist 3anucu Xxumuueckux Gopmyi.

11 KJIACC
[IpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMuUs» OTPaXKaroT:

c(hOpMHUPOBAHHOCTD MPEACTABICHUI: 0 XUMUUECKOW COCTABJISIONIEH €CTECTBEHHO-HAYIHON
KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUH SBJICHUHN TPUPOBI, B HDOPMUPOBAHUY MBIIIJICHUS U



KYJIBTYpBI IMYHOCTH, €€ (PYHKIIMOHAIBHOM IPaMOTHOCTH, HEOOXOAUMOM ISl peIIeHUs
MPAKTUYECKHX 33714 U IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MIPUPOIHOM CPEJE;

BJIAACHUC CHUCTEMOM XUMHYECKUX 3H3,HHI>1, KOTOpas BKIIFOYACT: OCHOBOIIOJIAratomue MOHATHA
(XMMHUYECKHUI1 SJIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIIH ATOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIPHBINA 00BEM, BaJIECHTHOCTD, 3JIEKTPOOTPULIATEILHOCTh, CTEIIEHb OKUCIICHUS,
XUMHYECKas CBA3b (KOBaJIGHTHAs, HOHHAS, METAJUIMYECKasi, BOJOPOIHAS), KPUCTAJUIMYECKast
peléTKa, TUIbl XUMHUYECKUX PEaKIHii, PACTBOP, AJIEKTPOJIUTHI, HEAIEKTPOIUTHL,
3IEKTPOJIUTUYECKAS IUCCOIMALINS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUUYECKON PEaKIIHH,
XUMHUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TCOPUS IIMEKTPOJUTUUECKON AUCCOLMALINH,
nepuoanueckuii 3akoH /. 1. MeHeneeBa, 3aKOH COXpaHEHUs MacChl BEUIECTB, 3aKOH COXPAaHECHUS
U IIPEBPAILCHUS] SHEPTUU NPU XUMUYECKUX PEAKLUAX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK
XUMHH, MUPOBO33PEHYECKUE 3HAHUS, JIe)KAIME B OCHOBE IIOHUMAHUS IPUYMHHOCTH U
CUCTEeMHOCTH XUMHUYECKHUX SBICHUH, (PAKTOIOTHUYECKHE CBEICHUS O CBOICTBaX, COCTaBe,
MOJIy4eHUHU U 0€30MaCHOM MCIOJIb30BAHUN BaXHEHIIINX HEOPraHMYECKHUX BEIIECTB B OBITY U
MPAKTUYECKOM JIEATETbHOCTH YEJIOBEKA,

c(OPMHUPOBAHHOCTb YMEHUH BBISABIATH XapaKTEPHbIC IPU3HAKY ITOHATUH, yCTaHABIMBATh X
B3alMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIINE ITOHATHS IIPU ONMCAHUU HEOPTaHUYECKUX BELIECTB
U WX IPEBPALLEHU;

cpOpPMUPOBAHHOCTH YMEHHI UCIIOIB30BATh XUMUYECKYIO CHMBOJIUKY JJIsl COCTaBICHHUS (OPMYJT
BEIIECTB U YPaBHEHUN XUMHUECKUX peakluid, cucreMatudyeckyro HomeHkaatypy (IJUPAC) u
TPUBUAIILHBIC HA3BAHMSI OT/ACIBHBIX HEOPTaHWYECKUX BEIECTB (YrapHbId ra3, yriIeKucIbIi ras,
aMMHaK, ranéHasi U3BeCTbh, HeraléHas H3BeCTh, MUTHEBAs COJa, MUPUT U IPYyTHE);

c(OPMHPOBAHHOCTh YMEHUH ONpeAesATh BaJIEHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHMSIX PA3IMUHOTO COCTaBa, BUJ XUMHUECKON CBSA3M (KOBaJEHTHAs!, HOHHA,
MeTaJlJIn4ecKasi, BOAOPOJIHAs ) B COEAMHEHUSIX, TUIl KPUCTAININYECKON PEIIETKH KOHKPETHOTO
BellecTBa (ATOMHAsl, MOJIEKYJISIpHAs, HOHHAs, METAJJIMYECKas), XapaKTep Cpe/ibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUN YCTAaHABINBATH MIPUHAJIC)KHOCTh HEOPTaHUYECKUX BEIIECTB M0 MX
COCTaBY K OIpeAeEHHOMY KJIacCy/TpyIie COeIMHEHUH (IPOCThIE BEIIECTBA — METAJIbI U
HEMETAIJIbl, OKCHU/IbI, OCHOBAHHUSI, KUCIIOTHI, aM(POTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUN PacCKphIBaTh CMBICI Tiepuoanudeckoro 3akona JI. . MenneneeBa u
JEMOHCTPHUPOBATH €TO0 CUCTEMATH3UPYIOUTYI0, 00BICHUTEIBHYIO U TPOrHOCTHYECKYIO (DYHKIIUU;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTEPHU30BaATh AIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHUX
aneMeHToB 14 nepuonoB [leproaunueckoil cucteMbl XxuMuueckux sneMenToB . . Menneneena,
UCIIOJIB3YS TIOHATHS «S-, P-, 0-3JIeKTPOHHBIE OPOUTAIIHY, «IHEPTETHUSCKHE YPOBHIY, OOBSICHSITH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX JIEMEHTOB U UX COETUHEHUH 10 IepruoiaM u
rpynmaMm [lepuoanueckoil cucteMsl XuMu4YecKux 3y1eMeHToB [[. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA
HEOPTraHUYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB, TOATBEPKIATh CYIIECTBOBAaHNE TeHETUUECKOM
CBSA3U MEXAY HEOPTraHUYECKUMH BEIIECTBAMHU C IOMOILBIO YPaBHEHU COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUI;



c(OPMHPOBAHHOCTH YMEHHSI KJIACCH(PHUIIMPOBATH XUMHUYECKHE PEAKIIMU TI0 PA3TMYHBIM ITPH3HAKAM
(4uCily U COCTaBy pearupyroLINX BEIIECTB, TEINIOBOMY P GEKTy peakliuu, U3MEHEHUIO CTEIICHEH
OKHCJICHHS 3JIEMEHTOB, 00OPaTUMOCTH PEAKLIUH, YUaCTHIO KaTaan3aTopa);

c(OPMHPOBAHHOCTH YMEHHUI COCTABIIATh YPAaBHEHUS PEAKLUI pa3IMUHbIX TUIIOB, TIOJTHbIE U
COKpalIEHHbIE YpaBHEHUS peaKIMii HOHHOTO 0OMEeHa, YUUTHIBAasl YCIOBUS, IPU KOTOPBIX 3TU
peakuuu UAyT 10 KOHLIA;

C(bOpMI/IpOBaHHOCTB YMeHHﬁ IIPOBOAUTE PCAKIIUH, ITOATBCPKAAIOIIUEC KadyeCTBEHHBINA COCTaB
Pa3IMYHBIX HCOPraHUYECCKHUX BCUICCTB, paCliO3HaBaTh OIIBITHBIM HyTeM HOHBI, IPUCYTCTBYIOIIIUC B
BOAOHBIX PACTBOpPAX HCOPraHUUCCKHUX BCHICCTB,

C(bOpMI/IpOBaHHOCTB YMeHI/Iﬁ PacCKphIBaTh CYITHOCTh OKHCIIMTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ
MMOCPCACTBOM COCTABJICHUA 3JICKTPOHHOI'O OajaHca 3TUX peaxunﬁ;

c(hOPMHUPOBAHHOCTh YMEHUHN OOBSICHITH 3aBUCIMOCTh CKOPOCTH XUMHUYECKON PEAKIINH OT
pa3nuyYHbIX (DaKTOPOB; XapaKTep CMEIIEHUSI XMMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun Jle [latense);

c(OPMHPOBAHHOCTH YMEHHUH XapaKTEPU30BaTh XUMUYECKHE MPOIIECCHI, JICKAIIUE B OCHOBE
MIPOMBIIIIJICHHOTO MOJIYYEHUsI CEPHOI KUCIOTHI, aMMHAKa, a TAKXKe COPMUPOBAHHOCTh
MpeICTaBICHU 00 00X HAYYHBIX MIPUHIIMIIAX U SKOJIOTHYECKHUX MpobieMax XMMHUIECKOTro
IIPOU3BO/ICTBA;

C(l)OpMI/IpOBaHHOCTB YMeHHfI IIpOBOAUTH BBIYHUCICHHA C UCIIOJIb30BAHHUECM IIOHATHUSA «MACCOBast JOJIA
BCHICCTBA B paCTBOPECH, 00BEMHBIX OTHOIIECHHUI ra30B IIpHU XUMHUYCCKUX PCAKIUAX, MACCBI
BCIICCTBA NI 00BEMa ra3oB I10 HN3BCCTHOMY KOJIMYCCTBY BECUICCTBA, MAaCCC UIN O6’LéMy OJOHOI'O U3
Y49aCTBYIOIIUX B PpCaKIUU BEUICCTB, TCIIJIOBOT'O 3(1)(1)eKTa pPCaKki Ha OCHOBE 3aKOHOB COXPAaHCHUSA
MacCChbI BCUICCTB, IIPEBPAIICHUA U COXPAHCHUA SHECPTHUHU,

c(OPMHPOBAHHOCTh YMEHUH COOII01aTh MpaBUJIa MOJIb30BAHUS XUMHUECKON MOCY101 U
na0opaTOpPHBIM 000pyI0OBaHMEM, a TAKXKe MTPpaBUiIa OOpaIleHHs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKLMSMH 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBIMOJIHATH XUMHUUECKUH SKCIIEPUMEHT (Pa3yioKeHHe
NEPOKCH/Ia BOJOPOJA B IPUCYTCTBUU KaTaIM3aTOPA, ONPEAEIICHHE CPEIbl PACTBOPOB BEIIECTB C
MTOMOLIbIO0 YHUBEPCAIBHOIO UHAUKATOPA, BIUSHUE PA3INYHBIX (PAKTOPOB Ha CKOPOCTh XUMUYECKOU
peaxkuu, peakliii HOHHOTO 0OMEeHa, KaueCTBEHHBIE PEAKIMH Ha CyJb(ar-, KapOoHAT- U XJIOpUJ-
AQHMOHBI, Ha KATUOH aMMOHMUSI, pEIICHHE HKCIIEPUMEHTAIbHBIX 33/1a4 110 TeMaMm «MeTais» U
«Hemerannbl») B COOTBETCTBUH C MTPaBUJIAMU TEXHUKH 0€30MaCHOCTH MpU OOpAILEHUH C
BEIIECTBAMH U JJaOOPaTOPHBIM 000PY0BaHUEM, TPEJCTABIATH PE3YIbTAThl XUMUYECKOTO
HKCIEpUMEHTA B (JOPME 3aIIUCH YPAaBHEHHM COOTBETCTBYIOIIUX PeaKIUi U (popMyTupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3UPOBATH XUMUUECKYIO HH(OPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MAacCOBOM KOMMYHUKaLUU, IHTEpHET U Ipyrux);

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ CO6J'IIO,Z[8.TB IpaBHJIa S5KOJIOTHUYCCKU uenecoo6pa3Hor0 IIOBCICHUA B
6BITy n pr,[[OBOfI ACATCIIBHOCTH B LCIIAX COXPAHCHUS CBOCTO 310POBBA U Oprxcanmeﬁ
HpHpO,Z[HOfI Cpcabl, OCO3HABATH OITACHOCTb BO3/ICHCTBUS Ha JXKUBBIC OpTraHHU3MbI OHpe,Z[CJ'IéHHBIX
BCIICCTB, TIOHUMas CMBICJI ITIOKa3aTCIIAd HI[K, MOSICHATDH Ha IIpUMCpPax CIIOCOOBI YMCHBIICHUA U
NpeaAOTBPAIICHUA UX BPpCAHOT'O BO3ACUCTBHUS Ha OpraHu3M 4YCJIOBCKaA,



JIIsL 06yqa101u1/1x051 C OrpaHUYCHHBIMU BO3MOXKHOCTAMU 3J0POBbiA: YMCHUC IPUMCHATHL 3HAHUA 00

OCHOBHBIX JOCTYIIHBIX MCTOAAX IMO3HAHUS BCIICCTB U XUMHWYCCKUX HBHCHHﬁ;

JUTSL CICTIBIX M CTAa00BUASIINX O0YYArOMIMXCS: YMEHHE UCIIOJIb30BaTh PENbe()HO-TOUCUHYIO

cucteMy o6o3Hnauenuii JI. bpaiins mis 3anmucu XuMudeckux Gopmy.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosaunvecTBo yacoB DJIeKTPOH
Kon HbIe
pax (uadpos
Ne HaumeHoBaHue pa3iesioB U TeM PO THYEeC bi€) P
n/m NporpamMmsbl Beero 7 kme
e o0pa3oBa
padoTt
pado o TeJbHbIE
ThI pecypcbl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKO XUMHUM
I1 7 .T
peIMEeT OpraHMYECKON XUMUN eoPm[ https//resh.
11 CTPOEHHUsI OPTAHUYECKUX COEAUHEHUN A. 3 edu.ru
M. bytieposa '
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasnl
https//resh.
2.1 [IpenenbHble YyTIeBOOOPOAbI — AJTKAHBI 2 P
edu.ru
29 HenpenenbHbie yrieBOI0POIbI: ATKEHBI, 6 1 https//resh.
' AJIKAJUEHBI, aJIKUHBI edu.ru
https//resh.
2.3 A 2
POMAaTUYECKUE YTIIEBOAOPOIBI edu.ru
24 [TpupoHBIE HCTOYHUKH YTIIEBOIOPOAOB 3 1 https//resh.
' U UX nepepadoTka edu.ru
Wroro mo pazneny 13
Pa3nen 3. Kuciaopoacoaep:kamue opraHu4ecKue coeTuHeHHus
https//resh.
3.1 Cnuptsl. ®enon 3 P
edu.ru
3.9 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1 https//resh.
' CroxHbie 3UPHI edu.ru
https//resh.
3.3 YrneBoasl 3 1 P
edu.ru
Hroro no paszneny 13
Pa3znen 4. A3oTconepikanue oOpraHuyeckue coeIuHeHus
https//resh.
4.1 AMuHBL. AMUHOKHCIIOTHL. benku 3 o dl? U




Hroro no pazneny

Paspnen 5. BeicokoMoJIeKy A pHbIE COeUHEHUSA

https//resh.
5.1 I1 K .B 2
nactMmacchl. Kayuyku. Bojgokna edu.ru
Hroro no pazaeny 2
OBULIEE KOJIMYECTBO YACOB I10 34 5 5
[TPOT'PAMME
11 KIIACC
Kosn4yecTBo yacos JJIeKTPOHHbIE
HanmeHnoBanme
Ne (undposbie)
pa3iesioB U TeM
n/m Konrpoabsnbie IIpakTuveckue ofpaszoBaTeibHbIC
NporpaMMbI Bcero
padoThI padoThI pecypcebl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMUH
CrtpoeHue aTOMOB.
[Tepuoanueckuii 3aKOH
IT
11 o chrommecKad 3 https//resh.edu.ru
CHUCTeMa XMMHYECKHUX
anemenToB 1. U.
Menneneena
CrtpoeHue BemiecTna.
1.2 Mmuoroob6pasue 4 https//resh.edu.ru
BELIECTB
1.3  Xumwuyeckue peakuuu 6 1 1 https//resh.edu.ru
Wroro mo pazneny 13
Pasnen 2. Heoprannueckasi xumusi
2.1  Meramibl 6 1 https//resh.edu.ru
2.2  Hewmeramibl 9 1 1 https//resh.edu.ru
CBs3b
2.3 HeOpraResKn: 2 https//resh.edu.ru
OpraHUYECKUX
BEIIECTB
Hroro no paszneny 17

Pa3zgen 3. Xumus 1 ;Ku3HbL




3.1 Xumwus 1 KU3Hb 4 https//resh.edu.ru
Hroro mo pazaeny 4
OBHIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME
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