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IHOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XuUMHUM Ha YpPOBHE CpeAaHero ooOmero oOpa3oBaHUS
paspaborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit Denepaiuny», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTENbHOW MPOrpaMMbl CpPEIHEro o0IIero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbIX B DefepaibHOM  TOCYAapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
ydeOHOoro mpenMera «XUMHS» B 00pa3oBaTeNbHBIX Opranu3anusx Poccuiickoii
Qdenepanuy, peaqu3yOIIMX OCHOBHBIE 0O0pa3oBaTElbHBIE MIPOrpPaMMblL, U
OCHOBHBIX TMONOXeHUN «CTparernn pa3BuTUs BoclUTaHus B Poccuiickon
deneparuu Ha niepuoa 10 2025 ronma» (Pacnopsokenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/M0B K pa3paboTKe MporpamMmbl IO XHMHUHU, K OINpPEACICHUIO
oO1elt crpareruu o0y4eHusl, BOCIIMTAHUS U Pa3BUTHS 00ydarolIuXxcsi cpeAcTBaMu
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIN
koHUentyanbHble noioxkenuss GI'OC COO o B3aMMOOOYCIOBIEHHOCTH LEJIEH,
COJIep)KaHus, pe3yJbTaToB OOy4YeHHs M TpeOOBaHUN K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
00111€00pa30BaTeIbHON  OpPraHu3alvy, SBJSIETCS HEOTHEMJIEMON YacThi0 HX
oOpazoBaHHOCTH. OHO CIY>)KUT 3aBEPIIAIOIIMM 3TAallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEeME XUMHUYECKOTO o00pa3oBaHusA. OTHU IIEHHOCTH KacaroTcs
NO3HAHUA 3aKOHOB IPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPhI
YEJIIOBEKa, a TaKKe OSKOJOTHMYECKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0POBBI0 M NpUPOAHON cpene. Peanusyercs xumuuyeckoe oOpa3oBaHUe
00yJaromMXxcsl Ha YPOBHE CPEIHEro O0IIero oOpa3oBaHUs CpeICTBaMU Y4eOHOTO
npeamMera «XHMHS», CONEpPKAHME M TOCTPOCHHE KOTOPOTO OINpENEIEHbl B
nporpaMMe MO XMMHUU C Y4€TOM cCHenupUKd HAyKH XUMUU, €€ 3HAYCHUS B
MO3HAHUU TPUPOJBl U B MaTepUaIbHOW JKU3HU OONIECTBA, a TaKXKe C Y4ETOM
o0mux 1ened W TPUHIMIOB, XapaKTEPHU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero oduiero oopazoBanusi B Poccuiickoit denepannm.

XuUMHSI KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAayK HUrpaeT ocoOyio pojib B
COBPEMEHHOM LMBWIM3AIMHU, B CO3/IaHUM HOBOW 0a3zbl MaTepHUAbHON KYJbTYPHI.
Ona BHOCHUT CBOH BKJaJa B (OPMUPOBAHKE PALlMOHAIEHOTO HAYYHOTO MBIIUICHUS,
B CO3JJaHUE LIEJIOCTHOTO MPEJCTABICHUS 00 OKpYXaloIleM MUpPE KaK O €INHCTBE
OpPUPOABl M YEJIOBEKa, KOTOpoe (OpMUPYETCS B XMMUU Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO MHPA, OCO3HAHUSA B3aMMOCBSI3H MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00JaCTSIMU IPUMEHEHUS.



TecHO B3aUMOAECHCTBYSI C APYTMMHU €CTECTBCHHBIMU HayKaMH, XUMHUS CTajla
HEOTHEMJIEMOM YaCThI0O MHUPOBOM KYJIBTYpbl, HEOOXOIUMBIM yCIOBUEM YCIICITHOTO
TpyJla ¥ >KM3HU KaxJaoro wieHa oOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHW HallpaBlIeHA HA pPELIEHUE
I00aNbHBIX TPOOJIEM YCTOMYMBOrO pa3BUTHSA YEJIOBEYECTBA — ChIPHEBOI,
DHEPTEeTUYECKOH, MUIIEBON, YKOJIOTHIECKON 0€30IMaCHOCTH U OXPaHBI 3[I0POBbSI.

B coorBerctBUM ¢ 0O0mMMH TENSIMH W TMPUHIUIAMH CPEIHEr0 OOIIETO
oOpazoBanus cojepkanue npeamera «Xumus» (10-11 kiaccel, 6a30BbI YpOBEHb
U3YYEHUs]) OPUEHTUPOBAHO MPEUMYUIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM I BBIPaOOTKH  MHPOBO33PEHUYECKHX
OPUEHTHPOB, YCIECIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMaA, IPOIAOJLKEHUS
00pa3oBaHMsI B Pa3IMYHBIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEJCTBEHHO C XUMUEH.

CocraBnstomiuMu  nipeameTa  «XUMHS»  SBISIOTCS  0a30Bble  KypChl —
«Opranuueckas xumuss» U «OOmas v HeOpraHuyeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJEPKaHHsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HaHUI MO0 HEOPTaHUYECKOW XUMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMHUH) U
oprannydeckoi xumuu. GopMUpOBaHUE NAHHOW CHCTEMBbI 3HAHWM NPU U3Y4YEHUU
npeaMera oO€ecleynMBaeT BO3MOXXHOCTh PACCMOTPEHUSI BCEro MHOrooOpasus
BELIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Ctpykrypa coaepxkaHusi kKypcoB — «Opranuueckas xumusi» U «OOmas u
HEOpraHuveckas Xumus» cpopMupoBaHa B MpoOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOJAXO0/Ja K U3Yy4YeHUI0 y4yeOHOro wMarepuaia © OOyCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  Ha  ONPEACIIEHHBIX
TEOPETHYECKUX YPOBHSX. Tak, B Kypce OpPraHMYECKOM XUMHHM BEIIECTBA
paccMaTpUBalOTCA HAa YPOBHE KIIACCUYECKOM TEOPUM CTPOCHUS OPraHUYECKUX
COCMHEHUH, a TakXe Ha YyPOBHE CTEPECOXUMHUUYECKHX M  BJIECKTPOHHBIX
IpeacTaBlieHud O cTpoeHuu BemecTB. CBeleHUs 00 uU3yyaeMbIX B Kypce
BELIECTBAX JAIOTCS B PA3BUTHUHU — OT YIJIEBOJOPOJIOB JO CIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COEAWHEHUU. B Kypce OpraHnueckod XUMHM TMOJYYarOT pPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEpBOHAYAIILHBIC
MpEACTaBICHUS] O XUMHYECKON CBSI3M, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKON PEAKLIUH.

[logq HOBBIM YyIJIOM 3peHUss B NpeaMeTe «XuMHsS» 0a30BOro YpPOBHS
paccMaTpuBaeTCsl HM3YyYEHHBI Ha YPOBHE OCHOBHOIO 00Iero o0pa3oBaHus
TEOPETUYECKU Marepuad © (PaKTOJOTHYECKHUE CBEJCHUS O BEIIecTBaX U
XUMHUYeCcKo peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HeopraHudeckas
XUMUS» O00yYaroUUMCsl TPEJOCTABISETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJIOTHYECKUX MO3ULHUH,



Iy0Xe TOHSATh HWCTOPUYECKOE U3MEHEHHEe (YHKIUMH 53TOro 3akoHa — OT
000011aro1IeH 10 OOBSICHSIONMICH U TPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHUM O Ba)KHEWILMX BEUIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX W MPUMEHEHUM, a TAKKE O XUMHYECKUX PEAKIUSIX, UX CYIIHOCTH W
3aKOHOMEPHOCTSAX MNpOTeKaHus JomnoyiHsgeTrcs B Kypcax 10 m 11 xkmaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOIUMH KYJIbTYpPOJIOTUYECKUNA W TPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHUIO B3aWMOCBS3M XHUMHH C
JPYTMMHM HayKaMmH, PacKpblBalOT €€ pPOJib B IO3HABATEIIBHOW W IMPAKTUYECKOU
NEATeIbHOCTH 4YeJOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBAXXEHUSI K IIPOIIECCY
TBOpPYECTBA B 00JIACTU TECOPHUM U MPAKTUUECKUX MPUIOKEHUN XUMHUH, IOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOsiemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKH OCMBICIHMBATh WHGOPMAIUIO U
NPUMEHSITh €€ Uil TIOMOJIHCHHUS 3HAHWUW, pENICHUS WHTCIUICKTYaIbHBIX U
HKCIIEPUMEHTAIBHBIX MCCIIEI0BATENbCKUX 3a/1a4u. B 1enom conepkanue yueOHOro
npeamMera «XHUMHS» ~ JAHHOTO  YPOBHS  M3Yy4YEHUSI  OPUEHTHPOBAHO  Ha
dbopmupoBaHre y OOyYarOMIMXCS MHPOBO33PEHUYECKONW OCHOBBI IS TTOHMMAaHHS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHWYECKOrOo U
OpPraHUyYecKOro Mupa, OOYCIOBJIECHHOCTh CBOWCTB BEHIECTB HX COCTAaBOM U
CTPOCHHEM, I[103HABAEMOCTh NPUPOJHBIX SBICHUM NYyTEM OJKCIEPUMEHTa U
pelIeHusT TMPOTHBOPEYUN MEXKIy HOBBIMH (akTaMu ©  TEOPETUUECKUMH
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEUICHUU SKOJIOTHUYECKUX Mpobiiem, a
TaKke Mpo0sIeM cOepeKeHUsT IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHKS HOBBIX
TEXHOJIOTUM U MaTEPUAIIOB.

B nnane pemieHus 3agady  BOCHUTAHUS, Pa3BUTUA M COLMATM3ALMHI
o0ydJaronuxcsi MPUHATBIE TPOTPAMMON MO XHUMHHM TIOJIXOJBI K OIMPEICICHHIO
colepkaHusi M TOCTPOCHMSI TMpeAMeTa MpeaycMaTpuBaroT (GOpMHUpPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEIOMUX O0a30Boe 3HAUCHHE s
pPa3IUYHBIX BHUAOB JEATECIBHOCTH: pelIeHUus] MpoOJieM, TMOUCKa, aHalu3a W
00paboTku nHOpMaIu, HEOOXOAUMBIX TSI IPUOOPETCHHUSI OTBITA MPAKTUIECKON
U HCCIIEIOBATENbCKONW AESATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE€ MECTO B IO3HAHUU
XUMUMU.

B mpaktuke mnpenogaBaHusi XMMHUHM KakK Ha YPOBHE OCHOBHOI'O OOILEro
00pa3oBaHusl, TaK U HA YPOBHE CPEJIHETO 00IIEro 0Opa3oBaHus, IIPU ONPECICHUN
COJICPKATENIbHOW XapaKTepPUCTUKU I1IeJIe M3ydYeHUsi MpeaMeTa HampaBICHUEM
MEPBOCTETNICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPaKTUYECKON
JEATEeIbHOCTU 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TAaKOW MOAXOJ K ONPEACICHUIO LIEJIIEN WU3y4YEeHUs
peaMeTa SBJISIETCS BIOJIHE ONPAB/IaHHBIM.



CoryiacHO AaHHOW TOYKE 3pEHUS TJIABHBIMHU LEJISIMH U3YUYCHHs TpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 =11 kJi1.) sBHISAIOTCSA:

e (opmupoBaHWE CHUCTEMBl XUMHUYECKUX 3HAHWUU KaKk  BaKHEHIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, B OCHOBE KOTOPOM
JeXaT KIIOYeBble TOHATHS, (PYHIaMEHTaIbHbIC 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKW, YCBOCHHME M IMOHUMAHHE CYIIHOCTH JOCTYITHBIX
00001IeHNI T MUPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMJICHUE C UCTOpHEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHMS
BEUIECTB M XUMHUYECKUX peaklHil, HEeoOXOAMMBIX [UIsi MpUuoOpeTeHus
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUH,
UMEIOIIUX MECTO B IPUPO/IC, B MPAKTUUECKON U MOBCEAHEBHOMN KU3HHU;

e Pa3BUTHE YMEHUU U CIIOCOOOB ACATEIHHOCTH, CBA3aHHBIX C HAOIIOICHUEM H
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIO/ICHUEM TPaBHII
6e30macHOro oOpalieHus ¢ BelleCTBaMHu.

Hapsiny ¢ aTuM, copepkareibHasi XapaKTepUCTUKA LeJIeld U 3a7a4 U3yUYeHUs
npeaMeTa B mporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU NPUOPHUTETAMHU B CUCTEME CpeaHero ooiero oopazoBanus. CeroaHs B
NpernojlaBaHu  XUMHH B OOJIbIIe  CTENEeHM OTHAETCS  MpEeArouTeHUE
PAKTUYECKONM KOMIIOHEHTE COJAepKaHusg OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOATOTOBKY BBINYCKHHMKA 0O0IIe00pa3oBaTEILHON OpraHU3alliK, BIAJCIONIETO HE
HAOOpOM 3HAHWN, a (PYHKIIMOHAIBHOW TPAaMOTHOCTBIO, TO €CTh croco0aMu u
YMEHUSIMU aKTUBHOTO TOJIYYEHUS 3HAHUW U NMPUMEHEHUS UX B PEaJbHOU >KU3HU
JUTSL peLICHUs] TPAKTUYECKUX 3a]1a4.

B cBs3m ¢ 3TUM mnpu u3yueHUM MpeameTa «XUMHUS» JOMHHHUPYIOIIEe
3HaUYCHHUE MPUOOPETAIOT TaKUE 1IEJIU U 3aJ]a4H, KaK:

ajanTanusi 00yJaromuXxcs K YCIOBHIM TUHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHupOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPaMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CB3aHHBIX C BEIIECTBAMHU U HX
MPUMEHECHUEM;

dbopmupoBaHue y OOYyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), HMMEIOIINX YHHBEPCAJIbHOE 3HAUYEHUE i1 Pa3IMYHbIX BHJIOB
NEeSTENbHOCTU: pelIeHus MpoOJeM, MOUCKa, aHaIu3a U 00paboTKU MH(POpPMALIUH,
HEOOXOJIUMBIX JIJIE TPUOOPETEeHHs ONbITa JESITEIBHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TO3HAHMM XUMHUH, a TakKe g OIEHKH C MO3UIUH
HKOJIOTHYECKON O€30MacHOCTH XapakTepa BIMSHUS BEHIECTB M XHUMHUYECKHX
IPOLIECCOB HA OPTraHU3M Y€JIOBEKa U MPUPOAHYIO CPENy;



pa3BUTHE TO3HABATEIIBHBIX HHTEPECOB, MHTC/UICKTYAIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEH 00yJarOIIMXCS: CHOCOOHOCTH CaMOCTOSATEILHO IPHOOPETATh HOBBIC
3HAHUS 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSIMHU, UCIIOJIb30BATh
COBpEMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJOTUH IS TIOMCKA M aHaIW3a y4eOHOW U
HAYYHO-TTOMYJIAPHON HH(POPMAIIMK XUMHUIECKOTO COJICPIKAHNUS;

(opMUpPOBaHKE U PA3BUTHE Y 00YJAIONIUXCS ACCOITMATHBHOTO U JIOTHUECKOTO
MBIIUICHHS, HAOJF0IaTEIIBHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPHIE OCOOSHHO
HEOOXOJMMBI, B YaCTHOCTH, NPH IJIAHUPOBAHUM U TPOBEACHUH XHUMHUYECKOTO
IKCIICPUMEHTA;

BOCIIMTaHWE Yy OOyYarommxcs YOSKIEHHOCTH B  TI'yMaHHUCTHYCCKOU
HAIpPaBJICHHOCTH XUMHUH, €€ BAXXKHOW POJM B PEHICHHH TJIOO0ATBHBIX MPOOJIEM
paIoOHaIBHOTO MPUPOAOIIOIE30BAHNS, TTOTIOTHCHHS SHEPTETUICCKUX PECYPCOB H
COXPaHEHHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpeKHOTO
OTHOIIICHHS K TPHPOJIC M CBOEMY 3JIOPOBBIO, a TaKKe IPHOOPETCHHS OIbITa
UCIIOJb30BAHUS TOJIYYCHHBIX 3HAHWHM IS MPUHATHS TPAMOTHBIX PEHICHUH B
CUTYaITUAX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B yueOHOoM mmaHe cpemHero ooOmero oOpa3oBaHHS NpEAMET «XUMUS
0a30BOr0 YpOBHS BXOAMT B COCTaB MpeaIMETHOW o0sacTh «EcTecTBEeHHO-HAYyYHbBIE
IPEIMETBD».

OO1ee YrCio YacoB, OTBEAEHHBIX I U3YUYCHHSI XUMHUHU, HA 0a30BOM YPOBHE
cpeaHero obmiero odpasoBaHus, cocrabisieT 68 dacoB: B 10 kmacce — 34 gaca (1
gac B HeJeno), B 11 kimacce — 34 yaca (1 gac B Hezenio).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBBI OPraHMYECKOM XMMHHU

[Ipenmer opraHn4YecKod XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MATEPHUAIOB. T€Opus CTPOEHUS OPraHUYECKHX
coenunennit A. M. bBytnepoBa, e€ ocHOBHbIE TI0JI0KEeHUS. CTPYKTYpHBIE (OPMYIIbI
OpraHMYecKux BellecTB. l'omoisorusi, wu3omepus. XHUMHYECKass CBA3b B
OpPraHUYECKUX COCUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne o kiaccupuUKaluu OpraHnyeckux BemlecTB. HomeHnkmarypa
OpraHUYEeCKUX COCIMHEHMH (CUCTeMaThyeckas) M TpPUBHAJIbHBIC Ha3BaHUS
BAKHEHNIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOJbl HM3YYEHHMsS BEIIECTB M HX MPEBPAIICHUIL:
O3HaKoOMJIeHHE ¢ oOpa3laMu OpraHMYecKUX BELIECTB M MaTepuajlaMM Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJIEKYJl OpraHMYeCKHX BEUIeCTB, HAONIOJACHHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB M0 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IJIaBlIeHUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUU psaa. MeraH u 3TaH —
npocTelliue MNPEJCTABUTENN AalIKaHOB: (PU3NYECKHE U XHUMHYECKHE CBOMCTBA
(peakuuu 3aMelleHus] U TOpPEHUs), HAaxOXKJIEHUE B MPUPOJE, MNOJyYECHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUH psii. DTUIEH U MPOMMIIEH —
OpocTeiline NPEeACTaBUTENN aJKEHOB: (PU3NUYECKHE W XHMUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOTEHUPOBAHUA, THUAPATALMUHU, OKHCICHUS W
NOJINMEPHU3ALIIH ), TOJyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u MerunOyranueH-1,3: cTpoeHue, BakHeWIne
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunu). [lomyyeHue CHHTETHYECKOIO
Kay4dyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psJl. ALIETUIICH
— MPOCTEHIIMNA NpeICTaBUTENb AJIKMHOB: COCTaB, CTpOEHHUE, (U3UYECKUE WU
XUMUYECKHE CBOMCTBA (pEaKkLUHMH T'MAPUPOBAHUS, raJOT€HUPOBAHUS, TUAPATALINH,
rOpEeHUs), MOJyYEHUE U IPUMEHEHUE.

Apensl. benszoin: coctaB, crpoeHue, QpuU3MYECKUEe U XMMHYECKUE CBOMCTBA
(peakiuu raJloreHUpOBaHUS U HUTPOBAHUS), MOJIyYEHUE W MpUMeHeHue. Tonyon:
cocmas, cmpoeHue, ¢uauveckue U  XuMmuueckue  ceoucmea  (peakyuu
2anN02eHUPOBANUsl U HUMPOBAHUS), NOdyYyeHue u npumenenue. TOKCUUHOCTH



apeHoB. ['eHeTmdeckass CBI3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKANUMHA K
Pa3JIMYHBIM KJIACCAM.

[IpuponHble UCTOYHMKU YII€BOAOPOAOB. IIpupoaHblii ra3 W IOIMyTHBIC
HedTanble ra3pl. Hedth m e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEKUHI (TePMUYECKUW, KaTaMTUYeCKuil), mnuponus. I[IpomyKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KameHHBIN
yToJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUI:
O3HAaKOMJIEHME C o00pa3uaMy IUJIaCTMAcC, KayyyKOB W PpE3HUHbI, KOJUIEKUUHU
«Hepts» u  «YTOmp», MOACIUPOBAHWE  MOJIEKYJ  YTJICBOJAOPOJIOB U
raJIor€HONPON3BOAHBIX, MPOBEICHNE NPAKTUYECKON pabOThl: MONIYYEHHUE STUIICHA

Y U3y4YE€HUE €T0 CBOMCTB.

Pacuérurle 3amaun.

Bblunciiendss 1Mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM IPOAYKTA PEAKUMU IO M3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOJAHBIX BEILIECTB WIN MIPOJYKTOB PEAKIUN).

Kuciopoacoaep:kamue opraHu4ecKue coeAMHEHUs

[IpenenbHple OQHOATOMHBIE CIHUPTHL. METaHOJ W 3TAHOJ: CTPOCHHE,
bu3znueckue M XUMHYECKHE CBOWMCTBA (peaklUMM C AKTUBHBIMU METaJlJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOIa U 3TaHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaromMHble  CHUPTBL. OJTWICHIJMKOJAb W  INIMLIEPUH: CTPOCHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMHU
MeTallaMH, KaueCTBEHHas pEakUus Ha MHOIOAaTOMHbIE crupThl). JleiicTBue Ha
opranusM yenoseka. [I[puMenenne rimuepuHa U TUIICHIJIMKOJIA.

@deHon: CTpOCHHME MOJEKYJbl, (HU3NYEeCKHUe U XHUMHUYECKHE CBOMCTBA.
Tokcuunocts (peHona. [Ipumenenue penona.

Anbaeruapl U kemowuwvl. DopManblerui, aleTalbJICrujl: CTPOCHHUE,
(¢u3nYecKue U XMMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJIECHUS,
KaueCTBEHHBIE PEAKINN), [IOJyYECHUE U IPUMEHEHUE.

OIHOOCHOBHBIE IIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCyCHasi KHCJIOTBI: CTpOCHHE, (PU3NYECKHE U XUMHUYECKHUE CBOWCTBA (CBOMCTBA,
oO1ue /Ui Kinacca KUCIOT, peakuus 3TepuduKanum), NojJydyeHue U NpUMEHEHHUE.
CreapuHOBasi U OJEHMHOBAs KHUCJIOTHI KaK MPEACTABUTENIN BBICIIUX KapOOHOBBIX
KHCJIOT. MblIa KaK COJIM BBICUIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBUE.

CrnoxHble >(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KucIOT. [uaponus
cnoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xupoB. buonoruueckas
pOJIb JKUPOB.



YrneBompl:  cocTtaB, KjacCH(UKAIMS  yriaeBOAOB  (MOHO-, JH- U
nonrcaxapuibpl). [JroKko3a — MpocTelnii MOHOCaXapwa: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XHMHUYECKHEe CBOMCTBa (B3aUMOJCHCTBUE C
ruapokcunom meau(ll), okuciaeHne ammuadHbiM pacTBopoM okcuzaa cepeodpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXKICHUE B MPHUPOJE, MPUMEHEHUE,
ounosiornueckas poiab. Dorocunte3. OpykKTo3a Kak U30MEP TIIFOKO3bI.

KpaxMan u nemntono3a Kak npupoiHbie noauMepbl. CTpoeHUe Kpaxmaia U
neuonao3bl.  du3znyeckue W XMMHUYECKME CBOMCTBA Kpaxmana (TUApPOJu3,
KaueCTBEHHAsl PEAKIUs C UOJIOM).

DKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YeHHUsI BELIECTB W MX MPEBpaIlCHUI:
pOBe/ICHNEe, HAONIOJCHHE W OMHCAHHE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHBIC PEAKIUU OJHOATOMHBIX CHUPTOB (OKHCIEHHUE 3TAaHOJIA
okcunoM Menu(ll)), MHOroaToMHBIX CHHUPTOB (B3aUMOJEHCTBHE TJIMIIEPUHA C
rugapokcugom meau(ll)), anpuerunoB (oKucIeHUE aMMHUAYHBIM PAacTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmemm(ll), B3amMopeicTBHE Kpaxmaia ¢ HOAOM),
IIPOBEICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérurle 3amaun.

Bblunciiendss 1Mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMy MO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIECTB WIHM MPOYKTOB PEAKIUN).

A30TcoziepKale OpraHuueckKue COeIMHEHMUS.

AMMHOKHCIIOTHI Kak amoTepHble opranudeckue coeauHeHus. Gusnyeckue
U XMMHYECKHE CBOICTBA aMUHOKHUCJIOT (Ha mpumepe riuiuHa). buonorudeckoe
3HAYeHUE aMUHOKUCHOT. [lenTusl.

benku kak NpUpOAHBIE BBICOKOMOJIEKYJIApHbIE coenuHeHus. llepBuunas,
BTOpHYHAA M TPETHUYHAsI CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
THJIPOJIN3, IEHATYpAallKsl, KAUeCTBEHHBIC PEAKIIMK HA OCJIKU.

DKCIEepUMEHTAIbHbIE METOJIbl M3Yy4YEeHHUs BEIIECTB U MX IMPEBpaICHUI:
HaOII0/ICHUE U OMMCAHKUE JIEMOHCTPALIMOHHBIX OIBITOB: JIEHATypalus O€IKOB MpHU
HarpeBaHUM, IBETHBIC PEaKIIUU OEITKOB.

BbicokomoJieKkyJIsIpHbIE COeIMHEHU S

OCHOBHbBIC TMOHSTHS XUMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIUU, CPETHSST MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEJUHEHHN —
MOJIMMEPU3ALMS U TOJTUKOHICHCALIUS.

OKCIEpUMEHTANIbHBIE METOJIbl HM3Yy4YEHHUs BELIECTB U MX IPEBPALLCHUIA:
O3HAKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMace,
Kay4YyKOB.

MexnpeaMeTHbIe CBSI3H.



Peanmmsannst MEXIIpeIMETHBIX CBA3EH MPU M3YUYCHUH OPTaHUYECKON XMMHH B
10 kyacce OCYLIECTBIISETCS YEpe3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TOHATHM, TaK W INOHSATHUH, SBISAIOIIMXCSA CHCTEMHBIMHU JUISI OTIEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0111K€e eCTeCTBEHHO-HAYYHbIE MTOHATHUS: SIBJIEHUE, HAYYHBIN (haKT, TUHOTE3a,
3aKOH, TEOpHs, aHaJu3, CHUHTE3, KiacCu(UKaMs, MepHOJUIHOCTh, HAOIIOICHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHUE.

®dusnka: wMmarepus, DHEprus, Macca, aroM, DJJIEKTPOH, MOJIEeKyJa,
SHEPreTUYeCKUil ypOBEHb, BEIIECTBO, TeEJO, OO0BEM, arperaTHoe COCTOSIHUE
BELIECTBA, (PU3NUECKUE BETUUYMHBI U €AMHULIBI UX U3MEPEHUSL.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpTraHHU3ME,
¢oTocuHTE3, OMOJOTMYECKH AaKTHUBHBIE BellecTBa (OENKH, YTJIEBOJBI, >KUPBHI,
dbepMeHTHI).

['eorpadus: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pPECYPCBL.

TexHonorus: mNHILEBbIE MPOAYKTBI, OCHOBBI PAalMOHAIBHOIO NUTaHUS,
MOIOLIUE CPEICTBA, JICKAPCTBEHHbIE H KOCMETHUYECKHE IIpenapaTsl, MaTEpUaIbl U3
UCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHU

XUMUYECKUM dneMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
000JI04Ka. DHEPreTHYecKUe ypoBHH, IMOAYPOBHHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/iesieHusl 3JIEKTPOHOB MO OpOUTAIAM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DINEKTPOHHASI KOHPUTYpAIUsi aTOMOB.

Ilepuonnueckuit 3akoH U Ilepronnueckas cucreMa XUMUYECKUX DJIEMEHTOB
J. 1. MenneneeBa. CBs3b NEpHOINYECKOrO 3akoHA U Ilepnoanyeckoil CHCTEMBI
xuMmudeckux asneMeHToB . M. MeHaeneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pazyeMbIX MMH TPOCTBIX M CIOXHBIX BEIIECTB IO TpynmnaM U MEpHOJIaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

Crpoenune BemecTtBa. XUMHYECKas CBs3b. BHAbI XHMHYECKON CBSI3U
(KOBaJICHTHAsl HENOJSIpHAas W MOJSpHAas, MOHHAs, MeTajuinyeckas). MexaHUu3Mbl
o0pa3oBaHMsl KOBAJICHTHOM XHMMHUYECKOW CBS3M (OOMEHHBII M JOHOPHO-
akuenTopHbeiil). Bomoponnas cBsi3b. BaleHTHOCTh. JIEKTPOOTPHUIIATEIHLHOCTS.
Crenenp okucneHus. oOHbI: KATHOHBI 1 AHUOHBI.



BemecTtBa  MOJIEKYJIIDHOTO M HEMOJEKYJSIPHOTO  CTPOEHHs.  3aKOH
MOCTOSTHCTBA COCTaBa BeLIECTBA. THUIbI KPUCTAINIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOICTBA BEILECTB OT TUIMA KPUCTAJUTMYECKON PEIIETKH.

[Tonsitue o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 101 BEIIECTBA B pacTBOPE.

Knaccudukarus HEOPraHUYECKUX COECIMHEHU. Homenknarypa
HEOPraHUYECKUX BelIeCcTB. [eHeTuyeckas CBA3b HEOPraHUYECKHUX BELIECTB,
MPUHAJIEKAIIMX K Pa3JIMYHBIM KJIaccaMm.

Xumuyeckas — peakius.  Knaccudukamuss  XMMHUECKHUX — peakiuid B
HEOPraHUYECKOW M OPraHMYE€CKOW XHWMHUHU. 3aKOH COXPAHEHHUsS MacChl BEIIECTB,
3aKOH COXPAHEHUS U NPEBPALLCHUS SHEPTUU TP XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTuMbIC
peakuuu. XuMHUecKOoe paBHOBecHe. DakTOpbl, BIMSIOIIME HAa COCTOSHHUE
XuMu4eckoro pasHosecus. [lpunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuibHble U cinadblie anekTponnuTsl. Cpena
BOJIHBIX PACTBOPOB BEILLIECTB: KUCIIAsl, HEUTPAJIbHAS, ILIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

DKCNEPUMEHTAIbHBIE METO/bl HM3YyYE€HUS BEUIECTB M HX IPEBPAICHUMN:
nemMoHcTpauus Tabaun «llepuoanueckas cucreMa XUMHYECKUX 3ieMeHToB [, U.
MenpeneeBay, U3ydeHHE MOJeNeld KPUCTAIMYECKHX PEIIETOK, HAOMIOACHHUE U
ONKMCAaHKE JEMOHCTPAIMOHHBIX M JTA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE NMEPOKCUIA
BOJOPOJIa B MPUCYTCTBUU KaTalM3aTOPa, OMPENEICHUE CPEALl PACTBOPOB BEUIECTB
C TOMONIbIO YHHUBEPCAIBHOIO HWHIWKATOpAa, pEaKUMH HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUIECKON paboThl «BnusHue pa3nudHbIX (aKTOPOB HA CKOPOCTh
XAMWYECKON PEAKLINI.

Pacuérnble 3anaun.

Pacuérel 10 ypaBHEHUSIM XUMMHYECKHUX PpEAKUHUA, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETBI, PACUETHI C HMCIIOJIB30BAHUEM IIOHATUS «MacCOBas
JIOJISI BELIECTBA.

Heopranuuyeckast xumust

Hemeraymel.  Ilonoxenune HemerayuioB B Ilepuoanueckoir  cucreme
xuMuueckux sneMeHToB [[. M. MenpeneeBa U 0COOEHHOCTH CTPOCHHSI aTOMOB.
®duznyeckue CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMmepe
KHCIIopoa, cepol, pochopa u yrieponaa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dochopa, yrimepoma U KpeMHHMs)) M UX  COEQUHEHUN  (OKCHIOB,
KHUCIIOPOCOIEPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHUH ).

[IppMeHeHne Ba)XHEUIIMX HEMETAIUIOB U UX COCUHEHHM.



Merannel. 1lonoxenne meramnoB B llepuoanueckon cucremMe XMMHUYECKUX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOB MetasuioB. O6mume (usnyeckue cBoicTBa MeTamioB. CIiaBbl METAILIOB.
DJIEKTPOXUMHUYECKUN PSAJT HATIPSIKEHUN METaJIIOB.

XUMHUYECKHE CBOMCTBA BaXKHEWIMX METAUIOB (HATPUM, KaJiuil, KaJbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCAUHEHUH.

OOwue crnocoObl mojyuyeHus: MeTaioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

OKCIIEpUMEHTAIBHBIE METOJBl M3y4YEHHUS BELIECTB W MX IPEBPAILLCHUI:
U3y4YEHUE KOJUIEKIMH «MeTamibl M CIUIaBbl», 00pa3sLoOB HEMETAJIOB, PELICHUE
HKCHEPUMEHTAIbHBIX 3aj[a4, HaOJI0JIEHUE W OMNHCAHHWE JEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOAEHCTBHE T'MJIPOKCHIA AJIIOMHHMS C PacTBOPAMHU
KHUCIIOT U IeJ0YeH, KaYECTBEHHbIE PEaKI[MU Ha KaTUOHBI METAJIJIOB).

Pacu€rHble 3anaum.

Pacuérel maccel BemiecTBa WM 00BbEMA ra3oB M0 U3BECTHOMY KOJIMYECTBY
BEIIECTBAa, Macce WM O00BEMY OJHOIO M3 YYaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacu€Tsl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHuS U KU3Hb

Ponp xuMumu B o0ecrieueHUH 3KOJIOTUYECKOM, IHEPreTUUECKON U MUIIEBOM
0e30acHOCTH, Pa3BUTUM MenuUUHBL. [loHATHE O Hay4yHBIX METOAAaX MO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBnenuss 00 OOMMX HAYYHbIX MPUHUUIIAX [POMBIIIIEHHOTO
IIOJIyYEHHSI BXKHEUIIINX BEILIECTB.

YenoBek B MHpE BELIECTB W MATEPUANIOB: BAKHEHUIIME CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKUMOHHBIE MAaTE€pHUANIbl, KpAacKH, CTEKJIO, KEepaMHMKa,
Marepuanbl s JJIEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKUE U MHUHEPAJIbHbIC
yaoOpeHus.

XuMHUS M 3J0pOBbE YEIIOBEKA: IPAaBHJIA MCIOJIB30BAHMUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuiia 0€30MaCHOTO HCIIONIb30BaHMSI MpernapaToB ObITOBOM XUMHUU
B IIOBCETHEBHOW JKU3HMU.

MexnpeamMeTHbIe CBA3U.

Peanuzanusi MEXNpeOMETHBIX CBA3€H NOpH  HU3y4yeHUH OOwmed u
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyIIECTBISIETCS Yepe3 MCIOJIb30BAHUE KaK
OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaKk W TOHATUH, SBJISIOLIMXCS
CHUCTEMHBIMHU ISl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKIIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpHusl, aHaluu3, CHHTE3, KiIacCupuKalusi, MEepUOAUYHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBIICHUE.



®dwusnka: MaTepusi, SHEPTHsI, Macca, aTOM, JIEKTPOH, MPOTOH, HEHTPOH, WOH,
U30TOT, PAIMOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperatHoe COCTOSIHWE BEIIeCTBA, (PU3MYECKHE BEIMUYUHBI M SIUHUIIBI MX
U3MEpPEHHUS, CKOPOCTbh.

buonorusi:  kieTka, opraHu3M, DJKocucTeMa, Ouocdepa, Makpo- Hu
MUKPOJJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIE TOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCypCHhl.

TexHOJOTHsA: XUMHYECKash MPOMBIIUICHHOCTh, METAJLTyPrusi, MPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHAIOB, CEIHCKOXO3SHUCTBEHHOE TIPOW3BOJICTBO, MHUIICBAs
POMBIIINICHHOCTh,  (papMaiieBTHYeCKasi  MPOMBINUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX TMpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpHUAJIOB,
3IIEKTPOHHAS MTPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiuBaeT TpeOOBaHHWS K pe3yjbTaraM OCBOCHUS
0o0yUalmMUMUCId TpOorpaMM CpeaHero oo6mero oOpa3oBaHus (JIMUHOCTHBIM,
METanpeIMETHBIM W TOpeAMETHbIM). HayuyHo-meToaudeckoil OCHOBOM  is
pa3pabOTKu TJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrPAMM CPEIHETO OOIIEero
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATETbHOCTHBINA MOAXO/.

B COOTBETCTBUM C CHUCTEMHO-ACITEIHLHOCTHBIM TMOJXOJ0OM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaAMeTa «XHUMHs» Ha ypPOBHE CPEIHEro
o011ero 06pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABISIONINUE:

O0CO3HaHHE OOYYAIOIUMHKCS POCCUHUCKOM TPaKTAaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO;

HaJU4Yue MOTUBAIIMU K 00YUCHHUIO;

I[EJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JTMYHOCTH HA OCHOBE
KITFOUEBBIX [ICHHOCTEW W UCTOPUUYECKUX TPAIAULINA 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CIOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMUA yYCTAHOBKaMHU, NPUCYIIMMHU LEIOCTHOM
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJM4Yue MPaBOCO3HAHUS HKOJOTHUECKON KYJIbTYypbl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS IpeaMeTa «XHUMHS» AOCTUTAKTCA B
€AMHCTBE YYEOHOM U BOCHHUTATEIHHOW JEATCIIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH IIECHHOCTSIMU
U WeaJaMd POCCHUUCKOTO TPaKTAHCKOTO OOIECTBa, MPUHITHIMA B OOIIECTBE
HOpMaMH ¥  TpaBWIAMH  TOBEJEHHUSA, CIOCOOCTBYIOUIUMHU  TMpolleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JINYHOCTHU
00yJaroIMXxcs.

JIuyHOCTHBIE pe3ydbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OTBITA ITO3HABATEIILHOW U TPAKTUYECKON ESITEIbHOCTH
0o0ydJaronuxcst Mo peaau3aiii MPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCIE B
YacTH:

1) rpamIaHCKOTO BOCIMTAHMS:

OCO3HAHUS 00YUYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH,
YBaKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

NPEACTABICHUS O COLUMAJbHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTURE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATENBHOCTH NPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M TMO3HABATENBHBIX 3a/]a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMUMATh M NPUHUMATh MOTHUBBI, HAaMEpPEHHUsI, JIOTUKY H
apryMEHTBI JIPYTUX MIPU aHATU3€ PA3IMYHBIX BUJIOB YUEOHOU JIESATEILHOCTH;

2) IATPHUOTHYECKOT0 BOCIIUTAHUA:

LIEHHOCTHOIO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEYECTBEHHOW XMMHH;

YBaXEHUSI K MPOLECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTUYECKOIO
NPUMEHEHUS! XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHUSI HAyKU €CTh PE3yJIbTaT
JUIMTENIbHBIX ~ HAOMIOJIEHUN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPYyJa YYEHBIX U NPAKTUKOB;

VMHTEpECa M I03HABATEIbHBIX MOTHBOB B TOJYYEHHH M TOCIEIYIOLIEM
aHayM3e MH(OpPMALMU O MEPEJOBBIX JTOCTHXKEHHSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUSI, STUYECKOTO TIOBEAECHNUS;

CIIOCOOHOCTH OLIEHUBATH CUTYAIlMH, CBSI3aHHbIE C XUMHUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TFOTOBHOCTH OLIEHMBATH CBOE IIOBEJEHUE M IOCTYIIKM CBOUX TOBapHIIEH C
MO3UIIMI HPABCTBEHHBIX M IIPAaBOBBIX HOPM M OCO3HAHHME IOCJIEACTBUN 3THUX
MOCTYIIKOB;

4) gopMupoBaHNs KyJbTYPbI 310POBbS:

NOHMMaHHUsl LEHHOCTEH 370poBOoro u Oe3omacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHOMY (pu3mdyeckomy u
IICUXUYECKOMY 370pPOBBIO;

coOmro/ileHns mpaBuil 0Oe30MacHOro oOpalleHusi ¢ BeUlecTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOMU JAEATEIBHOCTH;

NOHMMAHHUS LEHHOCTH TPaBWUJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYAIUsAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIOJICH;

OCO3HAHMSI TIOCJICICTBUN W HENPUSITUS BPEIHBIX MPUBBIYEK (yHmOTpeOIeHuUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOr0 BOCIIUTAHMS

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIHCKON
NEeSTENbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JpYruX BHUAAX
NEesTENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHWM NPAKTUYECKUX 3aJad
COL[MAJIbHOM HAIPaBICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3Yy4YEeHUI0 npodeccuil pa3auyHOro pojia, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUI 10 XUMHUH;

YBAXKEHHUS K TPYAY, JHOIAM TPyJa U pe3yabTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HWHIUMBHUAYAJbHOH TPACKTOPUHU
oOpazoBaHusi, Oyaymieil mpodeccu W peaau3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rNYeCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€71eCO00pa3HOTO OTHOIICHHUS K TPHUPOJIe, KaK HCTOUYHHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAHUSL TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, BIIHUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJTHON U COLUATIBHOU CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIONb30BAHUA JOCTHXKEHUW XUMHH  JUIs
pelIeHus: BOMPOCOB PAlMOHAIBHOTO IPUPOIO0NOJIb30BAHUS;

AKTUBHOIO HENPUATHS JEUCTBUM, NPUHOCIIIUX BpEI OKpYXKaroueu
IPUPOTHON Cpelie, YMEHHsS TPOTHO3MPOBATh HEOJIArONMPHUATHBIE HKOJIOTHYECKUE
MOCJIEICTBUSA MPEANPUHUMAEMBIX IEUCTBUNA U MPEIOTBPALIATh UX;

HaJUYUsl Pa3BUTOTO IKOJIOTHYECKOr0 MBIIIIECHUS, IKOJIOTUUECKON KYJIbTYPHI,
ONbITa JEATETbHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOUN
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSITH HACOJOTUU
xemooouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUSl CHeUUu(PUKA XUMHUM KaK HayKH, OCO3HaHHS €€ polu B
GbopMHpPOBAaHUK PALMOHATBHOTO HAYYHOT'O MBINUICHUS, CO3[aHUU IIEJIOCTHOTO
MpeACTaBlIeHUs] 00 OKpY:KalollleM MUpE KaK O €IWHCTBE MPUPOIbI U UYEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B  0COOOW 3HAYMMOCTM XHMMHMH JJII  COBPEMEHHOMU
UMBWIM3ALUUU: B €€ TYMAaHUCTUYECKOW HANPABIECHHOCTA W BAXXHOW pPOJU B
CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYJbTYpPbl, PEIIEHUU TJI00AIBHBIX MPOOJIEM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPIreTUUYECKOW, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTHH MEAMIIMHBI, OOCCICYCHHH YCIOBUUN
YCHEIIHOTO TPyAa U SKOJOTUYECKH KOM(POPTHOM IKU3HU KaXKIOrO 4YIEeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHUMAaHUS CYLIHOCTH METOJIOB
MO3HAHUSA, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJTy9aeMbIC 3HAHUS JJIS aHAIN3a U OOBSICHEHUS SBIICHUIA OKPYKAIOIIETO MUpPA U
MPOUCXOMAIINX B HEM U3MEHEHHM, YMEHHUS JIeTIaTh 000CHOBAHHBIE 3aKJIFOYCHHS Ha
OCHOBE HAay4YHbIX ()aKTOB W HMCIOIIUXCS MJAaHHBIX C I[N TMONyYeHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEILHO HCITOJIb30BaTh XUMHUYCCKHUE 3HAHUSA IS
penIeHus MpoOJIeM B peaTbHBIX KU3HCHHBIX CUTYAITUsX;

MHTEpEeca K O3HAHUIO U UCCIIEA0BATEILCKON IEATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HENPEephIBHOMY  0Opa3oBaHUIO U
caM00Opa30BaHUI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMA TI0 XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSMH;

MHTEpeca K OCOOCHHOCTAM TpyAa B pasnuyHbIX chepax mpodeccruoHanbHOM
NeSITETHLHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbDI

MeranpenMeTHbie pe3yJibTaTbl OCBOCHHS YU4e€OHOIo mpeaMera «XuMus» Ha
YpOBHE CpeaHero olmiero 00pa3oBaHus BKIIOUYAIOT:

3HAYUMBIE TUISt dbopmupoBaHus MUPOBO33PEHUS oOyyJaroumxcs
MEXIUCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H CHeNU(PUKy METOJOB TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, SIBJICHUE,
npoliecc, CUCTeMa, HayYHbId (akT, MPUHIMUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcciaeA0BaHne, HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC yueOHbIE JIEUCTBUSA (MO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

PEryJISITUBHBIE), o0ecreunBarome (dbopmHpoBaHue (yHKIHOHATBHOM
IPaMOTHOCTH U COIIMAJIbHOM KOMITIETEHIIUU 00yUaroIXCs;
CIIOCOOHOCTB oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHbBIC
JICUCTBHUSI B IO3HABATEIBHOW U COLMAIIBHOM MTPAKTHUKE.

MeranpeaMeTHble PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATEIbHBIMH, KOMMYHHKATHBHBIMA W  PETyJATHBHBIMHU
JIEUCTBUSIMH.

OsBJaaenue YHUBEPCAJIbHBIMHU yueOHbIMH NMO3HABATEJIbHBIMH
JAeHCTBUSIMU:

1) 0a30Bble JJOorHYecKHue JeCTBUSI:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOsemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENETATh LENU JCSATEIbHOCTH, 3aJlaBasg MapamMeTpbl U KPUTEPUH HX
JOCTHXKEHUSA, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C MIOCTABICHHBIMU LICJISIMU;

WCIOJIb30BAaTh MPU OCBOCHWM 3HAHUM IMPUEMBI JIOTUUECKOTO MBIIUICHUS —
BBIJICJIATh XapAaKTEPHbIC MPU3HAKU TMOHSATHM U YCTAaHABIMBATh HUX B3aUMOCBSI3b,



UCII0JIb30BaTh COOTBETCTBYIOIIME MOHATHS Il OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBIICHUM;

BbIOMpaTh OCHOBaHUS M KPUTEPUM JJIs KJIaCCU(PUKAUMU BEIIECTB U
XAMUYECKUX PEAKLINM;

YCTAaHABJIMBAaTh IPUYMHHO-CIEICTBEHHBIE CBA3W MEXIYy H3y4aeMbIMHU
SIBJICHUSIMM;

CTPOUTH JIOTMYECKHE pPacCyKA€HUs (MHIYKTHBHBIC, JEOYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH U IMPOTHBOPEYHS B PacCMAaTPUBAEMBIX
ABJICHUSX, (POPMYIUPOBATH BHIBOJIbI U 3aKIIOUYEHUS;

IIPUMEHSATH B MPOLIECCE TO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HaKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIEIbHBIC IPECTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJIEMEHTa, XHUMHuYeckas (opMysa, YpaBHEHHE XUMHUYECKOU
peakuuu — IMpU pElIeHWH Y4YEeOHBIX MO3HABATENBHBIX M IPAKTHUUECKUX 3azad,
IIPUMEHSTh Ha3BaHHBIE MOJEIbHBIE MPEICTABICHUS ISl BBISBIICHHUS XapaKTEPHBIX
IIPU3HAKOB U3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

2) 0a30BbIe MCCIIEI0BATEIbCKHE AeiiCTBUSA:

BJIaZIETh OCHOBAMHM METOJOB HAy4YHOI'O IO3HAHMS BEUICCTB U XUMHUYECKUX
peakuuii;

(GbopMyIMpPOBATH LIEJIU U 3a/1a4U UCCIIEI0BAHUS, UCIIOIb30BATh MMOCTABIECHHBIE
U CaMOCTOATEIbHO C(OPMYIUPOBAHHBIE BOMPOCHI B KadyeCTBE HHCTPYMEHTA
NO3HAHUsI U OCHOBBI JUIsl (POPMHpPOBAHUS TUIOTE3bl IO MPOBEPKE MPAaBUIBLHOCTU
BBICKAa3bIBAEMBIX CYXKICHUN;

BJIAZICTh HABBIKAMH CaMOCTOATEJIBHOTO IUIAHUPOBAHUS U IPOBEIACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBAaTh YMEHHs HAaOMIOJATh 32 XOJ0M
npolecca, CaMOCTOSTENbHO IPOrHO3UPOBATh €ro pe3ysbTaTr, (opMyJIHUpOBaTh
000011IeHHS 1 BBIBOJbI OTHOCUTENIBHO JTOCTOBEPHOCTH PE3yJIbTaTOB MCCIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOJEIIaHHOM padoTe;

npuoOpeTaTb OMNbIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOM
NEeATENbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJOB pEIICHUSA IPAKTUYECKUX 3aJay, IIPUMEHEHHUIO PAa3IMYHBIX
METOZ0B IIO3HAHMUSL.

3) padora ¢ nagopmanueii:

OpUEHTHUPOBAThCA B Pa3IMYHBIX HCTOYHMKAX UWHGopManuu (Hay4HO-
NOMyJIsSIpHAsl JIUTepaTypa XHMHUYECKOTO COJEp)KaHUA, CIPaBOYHBIE IMOCOOUS,
pecypcsl HTepHeTa), aHanmu3upoBaTh MH(MOPMALMIO Pa3IMYHBIX BUAOB U (popm
IIPEACTaBIICHNUS, KPUTHYECKU OLICHUBATH eé JIOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTD;



(OpMyIMpPOBATH 3alPOCHl U MPUMEHATH PA3NIMYHBIE METOIbI IPU MOUCKE U
oTbope wuHbOpMAIUK, HEOOXOAWMOW JUISI BBIMOJHEHHS YYEOHBIX 3ajad
onpenenéHHOro TUIa,

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HH(GOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpeacTaBICHUS
uHdopmaImu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIA #A3BIK B KayecTBE CpejAcTBa Npu padoTe C
XUMUYECKON uH(poOpMalMeil: NpPUMEHATh MEXIpeAMEeTHbIe ((U3ndyeckue u
MaTeMaTU4YeCKre) 3HaKi U CUMBOJIBL, (hOpMYJIbI, a00peBUaTypbl, HOMEHKIATYPY;

UCIOJb30BaTh M NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HarJIsAHOCTH.

OgyaeHne yHUBepPCAIbHBIMH KOMMYHHUKATUBHBIMHU AeHCTBHAMM:

3aJ1aBaTh BOIIPOCHI IO CYLIECTBY OOCYKIAaE€MOU TeMbl B XOJ€ AHUANOra W/WUiu
JIUCKYCCUM,  BBICKa3bIBaTh  WJEH, (OPMYyJIHPOBATb CBOU  MPEIAJIOKEHUS
OTHOCHUTEJILHO BBINOJIHEHUS IPEIOKEHHON 3a/1a4u;

BBICTYNIaTh C MpE3eHTAIMEel pe3yJIbTaTOB I03HABATEIbHON JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU MIPU BBIMOJIHEHUU
XUMUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOM pabOThl MO HCCIIEJOBAHUIO CBOWCTB
U3y4aeMbIX BEILIECTB, peajln3alui YYeOHOro MpoekTa u (OpMyIHpOBaTh BBIBOJBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI ITyTEM COIVIACOBAHMS NO3ULUN B
X0/J1e 00CYKIeHHSI © OOMEHA MHEHUSIMHU.

Ogy1ajieHHe YHUBEPCAJIbLHBIMH PEryJISTHBHBIMH JeCTBUSIMU:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBIATH CBOK I103HABATEIbHYIO
NEeATENbHOCTh, ONpenesis €€ Lead M 3aJauyd, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpEIaraéMblii aJroput™M JACHCTBUN MpuU
BBINIOJIHEHUM YYEOHBIX U HUCCJIENI0BATENbCKUX 3a7ad, BbIOMpaTh HaumboJee
3¢ pexTuBHBIN €rnoco0 MX peleHuss ¢ Y4ETOM IMOJy4YEHUS HOBBIX 3HAHHUUA O
BELIECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH HAa OCHOBE CaMOaHaJIM3a
U CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

10 KIIACC

[IpenmeTHble  pe3ysbTaThl OCBOEGHHMS Kypca «OpraHuueckas XHMHS»
OTPAKAIOT:

c(hOPMHUPOBAHHOCTh  TMPEACTABICHUH O XUMHYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XMMHUU B [O3HAHUU SBIICHUU



npuponbl, B (HOPMHUPOBAHMHM MBIIUIGHUS H  KyJbTypbl JIHYHOCTH, €€
(GYHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHHs MPAKTUYECKUX 3a/1a4
U DKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBBIO U MPUPOAHOU
cpene;

BJAQJICHWE  CHCTEMOH  XUMHYECKMX  3HAaHWH, KOTOpas  BKJIIOYAET:
OCHOBOTOJIAralomue TMOHATHA (XUMHYECKHH D3JIEMEHT, aToM, DSJEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBA3b, CTPYKTypHasi (popmyna (pa3BEpHyTas M COKpallEHHAs), MOJb, MOJSpHas
Macca, MOJSPHBIA OO0BEM, YTIICPOAHBIN CKeneT, (yHKIMOHAIbHAs TPYIIa,
panvkan, U30MepHsi, U30MEpPbI, TOMOJIOTHYECKUN PSAZl, TOMOJIOTH, YTJIEBOIAOPOIBI,
KHACJIOPOJ M a30TCOJEpIKaIlhe COECIUHEHHs, MOHOMEp, MOJUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COSAMHEHNUS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHUS
opranunyeckux BeniectB A. M. byTiepoBa, 3aKoH COXpaHEHHsI MAacChl BEUIECTB);
3aKOHOMEPHOCTH, CHMBOJHYECKHN SI3BIK XHUMHH, MHPOBO33PEHYECKHE 3HAHUS,
Jealiie B OCHOBE MOHMUMAHMS TMPUYUHHOCTH W CHCTEMHOCTH XUMHYECKHX
SIBJICHUH, (AKTOJOTMYECKHE CBEIEHUS O CBOWCTBAX, COCTAaBE, IOIYYEHUHU U
0€30MacHOM HCIOJB30BaHWN BAKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY U
PAaKTHYECKOMN JeATEeIbHOCTH YETIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHHH BBISBIATH XapaKTepHbIC MPU3HAKU TMOHSITHM,
yCTaHaBIMBATh MX B3aMMOCBS3b, UCIOJIB30BAaTh COOTBETCTBYIOIIME MOHATUS IpPU
OMMCaHUU COCTaBa, CTPOCHMSI U MIPEBPALICHUI OPraHU4YeCKUX COCTMHEHU;

c(hOPMHUPOBAHHOCTh YMEHHM HCIOIB30BATh XUMHUYECKYI0 CUMBOJIMKY JIJIS
COCTABJICHHMSI MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMyn OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX  PEaKIHUH,
U3rOTaBIMBATh MOJIEIM MOJIEKYJ OpPraHMYECKHX BELIECTB JJIs WIUIIOCTpPAIMM HX
XUMHUYECKOT0 ¥ POCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAIICKHOCTh H3YUEHHBIX
OPraHMYECKHUX BEIIECTB MO WX COCTaBy U CTPOCHUIO K ONpeAcIEHHOMY
KJIacCcy/Tpynme coeluHeHuN (yriaeBOJOpOAbI, KHUCIOPOI M a30TCOAepIKalliue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMs), JaBaTb UM Ha3BaHUS IO
cucrematudyeckord Homenkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAIBHBIC
Ha3BaHUs OTACIBHBIX OPraHMYECKUX BEIIECTB (ITHIJICH, MPOMWICH, aleTHIIEH,
ATHIJICHTIINKOJb, TIWLEPHH, (eHOoN, (OopMalbIeru/l, ameTaibAeTu, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAs KUCJIOTa, CTEAPUHOBAsI KUCJIOTA, TIII0K03a,
dpyKTO3a, KpaxMas, LeIi0103a, TIUIHH);

c(OPMHUPOBAHHOCTh yMEHUSI OMNPENCNSITh BUABI XUMHUYECKON CBSI3H B
OpPraHMYECKUX COSAMHEHUAX (OAMHAPHBIC U KPaTHbIE);



c(hOPMHUPOBAHHOCTh YMEHUS TPUMCHSTHh TIOJOXKCHHUS TEOPUU CTPOCHUS
opranudeckux BemectB A. M. BytnepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHUPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3HYeCKue W XUMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, ATaH, ATWJICH, MPOIMJICH, alleTHUJICH,
oyranuen-1,3, mermnOyramuen-1,3, OEH30J, METaHOJ, JTaHOJ], STHUJICHIJIUKOJb,
IJIMLIEPUH, (EHOJI, aleTalbJIeruja, MypaBbUHAsl M YKCYCHas KHCIIOTHI, TJIIOKO3a,
KpaxmaJl, [eJUTI0103a, AMUHOYKCYCHasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIYy HUMH YPAaBHCHHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYI;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUYHUKH YTIJIEBOIOPOIHOTO
CeIpbsi  (He(Th, NPHUPOJHBIA Ta3, Yyrojb), CIOCOOBI HUX MNEpPepadbOTKH U
MPAKTHICCKOE TIPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHA TPOBOJUTH BBIUYMCICHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIU IMPOAYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 HCXOJHBIX
BEIIECTB WJIM MPOAYKTOB PEaKIINH);

chOpPMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HAaHMU OO0 OCHOBHBIX
METO/IaX HAyYHOTO TO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TIPH M3yUYCHUU BEIIECTB U
XUMUYECKUX SBJICHUM (HaO0IeHne, N3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKU3HCHHBIX CHTYallUsX, CBSA3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MTpaBUia MOJIb30BAHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOpHBIM OOOPYIOBAaHMEM, a TaKXKe IMpaBHIIa OOpaIeHUs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUHUSMH MO BBITOJIHEHHUIO J1a0OpaTOPHBIX
XUMUYCCKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUN TUTAHUPOBATH W BBIONHITH XHUMHYECCKUI
IKCIIEPUMEHT (TIPEBpAILIEHUS OPTaHUYECKHUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
TWJIEHA M W3YyYEHHE €ro CBOICTB, KayeCTBEHHbIE pPEAKUUU OPraHUYECKHUX
BEILIECTB, JIeHaTypauus OCJIKOB NpPH HarpeBaHUU, I[BETHBIC pPEaKIuu OEIKOB) B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKH O€30MaCHOCTU TMpu OOpalieHuu ¢
BEIIECTBAMH U JAOOPAaTOPHBIM OOOpPYJOBaHUEM, TIPEJCTABIATH PE3YIbTATHI
XUMHUYECKOTO SKCIEpUMEHTa B (opMmMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii u popMyJIMpOBaTH BEIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATh XUMHUYCCKYIO
uHPOpMAIMIO, TONYyYaeMyl0 M3 pa3HBIX HCTOYHHKOB (CpeICTBa MacCOBOMU
undopmaruu, IHTepHET U Apyrux);



chOPMHUPOBAHHOCTh  yYMEHHH  COONIOAATh  MpaBWia  IKOJIOTHYECCKHU
1eaecoo0pa3Horo TOBEJASHUS B OBITY W TPYAOBOM JCATEILHOCTH B IEIAX
COXpaHEHMSI CBOETO 3JI0POBbSI U OKpPYKAIOIIEH MPUPOJHOU Cpeabl, OCO3HABATH
ONACHOCTh BO3JCHCTBUA Ha >KUBBIE OPraHU3Mbl OMNPEIEIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMmbica mokazarens [1/IK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIICHUS W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JICUCTBUS HA OPraHUu3M
YEeJIOBEKA;

JUIS O0YYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMECHHE
NPUMEHSITh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHUSI BEIIECTB U
XAMHWYECKUX SIBJICHUM;

JUIS  CIIETBIX M CIIA0OBHSIIMX OOYYarOIIMXCS: YMEHHE HCIIOIb30BaTh
penbedHO-TOUCHHYIO cucTeMy oOo3HaueHui JI. bpaiinsa nis 3anmucu XUMHUYECKUX

bopmyi.
11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOEHMS Kypca «OOmas W HeopraHudeckas
XAMUS OTPaXKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUH: O XHMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMHUU B TO3HAHUU SIBIICHUU
npuposbl, B (GOPMUPOBAHWUM MBIIUICHUS W KYJBTYpbl JIMYHOCTH, €&
GyHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS TPAKTUYECKUX 3a]1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO WM IPUPOHOMU
cpene;

BJIAJICHUE  CUCTEMON  XMMHWYECKMX  3HAHMH, KOTOpas  BKIIKOYAET:
OCHOBOITOJIAraloIInue MOHATHS (XUMUYECKUN B3JIEMEHT, aToM, u3orom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJIAPHBIA OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb OKUCJICHUS, XUMUYECKAsI CBS3b
(KoBaJIeHTHasl, MOHHAS, METANTMYECKas, BOJIOPOJIHAS ), KPUCTAJUTMUECKasl PEIIETKa,
TUNBl ~ XUMHUYECKUX  pPEAKIMUH, PaCTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJIUTUYECKAs] JIUCCOLMALNSA, OKHUCIWUTENb, BOCCTAHOBUTENb, CKOPOCTH
XMMHUYECKOM peakiuv, XMMHYECKOE€ PABHOBECHE); TECOPUM W 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoauueckur 3akon [[. M. Mennaeneesa,
3aKOH COXPAHEHUS] MAacChl BEIIECTB, 3aKOH COXPAaHEHMS U MPEBPAICHUS] SHEPTUU
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUU,
MHPOBO33PEHUYCCKUE 3HAHMWS, JICKAIIME B OCHOBE IMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKUX SIBIICHHM, (PAKTOJOTHMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUH U 0€30MacHOM MCMOJIb30BAHUM BOXKHEHIITMX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEATEIIBHOCTH YEJIOBEKA;



c(hOPMHUPOBAHHOCTh YMEHHI BBISABIATh XapaKTEPHBbIC NPHU3HAKH TOHSATHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJb30BAaTh COOTBETCTBYIOLIME MOHATHUS HPU
ONMCAaHUH HEOPTaHWYECKUX BEIIECTB U UX MPEBPALCHUN;

c(hOpMUPOBAHHOCTh YMEHHH HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  ypPaBHEHUH  XUMHYECKUX  PEaAKIUH,
cuctematudeckyo HomeHkIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblid ra3, yIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETAIEHAs! U3BECTh, MUThEBAs CO/IA, TUPUT U JIpyTHeE);

c(hOpMUPOBAHHOCTh YMEHUM ONPENEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEAMHEHHUSX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBA3U (KOBaJEHTHAsA, HOHHAsl, METAJNINYECKAs, BOJIOPOJIHAS]) B COCUHECHUSX, TUII
KPUCTAJJIMYECKON PEIIETKH KOHKPETHOTO BEIeCTBa (aTOMHAas, MOJEKYJSpHasi,
MOHHAsl, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX paCTBOpPaX HEOPraHUYECKHUX
COCIUHCHUM,

c(hOpMHUPOBAHHOCTH YMEHHU yCTaHaBJIMBATh MPUHAJICKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNpPEACIEHHOMY Kiaccy/TpyIie
COEIMHEHMM (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAJLIbl, OKCUbI, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUI pacKpbIBaTh CMbICI MEpUOAHYECKOro 3akoHa /l.
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUIYI0, OOBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (DYHKIINU;

c(hOPMHUPOBAHHOCTh yYMEHUN XapaKTepU30BaTh DJIJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKMX »dJieMeHTOB 1-4 mnepuogoB Ilepumoanueckoit cucrembl
xumuueckux syeMeHToB JI. M. MennpeneeBa, WCIONB3ysS TMOHATHS «S-, P-, O-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMUMHYECKUX DJIEMEHTOB U UX COECAMHEHUU
1o nepuoAam u rpynmnam llepuonndeckoi cucteMbl XUMUYECKUX 3i1eMeHTOB [[. 1.
Mengeneena;

c(hOpMHUPOBAHHOCTh YMEHHM  XapaKTepu3oBaTh (OMHCHIBaTH)  OOITHE
XUMHUYECKHUE CBOICTBAa HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
NOATBEPkKAaTh CYLIECTBOBAHUE T€HETHUYECKOM CBSI3M MEXKIYy HEOPraHUYECKUMU
BEILIECTBAMU C MOMOUIBI0 YPABHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKITU;

c(hOpMUPOBAHHOCTh YMEHUSI KJIACCU(UIIMPOBATh XUMUUYECKUE PEAKIUHU IO
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEarvpyrollnX BEIIECTB, TEIIIOBOMY
aheKxTy peaknuu, U3MEHEHHIO CTCIIEHEH OKHCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKuu, y4acTUIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHU COCTABJISATh YpPaBHEHUSI PEAKIUU pa3IUYHBIX
THUIIOB, TIOJIHBIE U COKpaIIEHHBIE YPABHEHUS PEAKIIU MOHHOTO OOMEHA, YUYUThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEAKLIMU UAYT IO KOHIA;



cOpPMUPOBAHHOCTh YMEHUH TPOBOAWTH PEAKUUH, MOATBEPKIAIOIINE
KAueCTBEHHBII COCTaB pPAa3JIMYHbIX HEOPraHWYECKUX BEUIECTB, PACIIO3HABATh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
BELIECTB;

c(OPMHPOBAHHOCTh YMEHHUH  pacKpbIiBaTh CYIIHOCTh  OKHUCJIMTEIIbHO-
BOCCTaHOBUTENIBHBIX PEAKLUN MOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOTO OanaHca
ATHUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaklMu OT Pa3IuvHbIX (PAKTOPOB; XapAKTEP CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT BHenIHero Bo3aeictsus (mpunuui Jle [larense);

cOPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHE IPOLIECCHI,
JeKAIle B OCHOBE NPOMBIIIJIEHHOTO IMOJYYEHHUs] CEPHOW KHUCIIOTBI, aMMHUAKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUM 00 OOIIMX HAyYHBIX MNPUHIMIAX U
AKOJOTMYECKUX MPOoOIeMax XMMUYECKOT0 IPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOAUTH BBIUKCICHHUS C HCIIOJIb30BAHUEM
HNOHATUS «MaccoBas JI0JIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHHUM ra3oB
IpU XMMHUYECKUX PEaKIMSIX, MacChl BEIIeCTBa WM 00bEMA Ta30B MO U3BECTHOMY
KOJMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIMX B PEaKUUU
BELIECTB, TEIJIOBOro 3¢ (eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BELLECTB, IPEBPALLECHUS U COXPAHEHUS SHEPIHH;

c(OpMUPOBAHHOCTh YMEHHM COOJIOaTh MIpaBUiia MOJb30BAHUS XUMUYECKON
NOCyJI0 U J1TabopaTOpHBIM OOOPYJOBaHMEM, a TaKXKe IMpaBUiIa OOpalleHUs ¢
BELIECTBAMHU B COOTBETCTBUM C MHCTPYKLUHUSMH MO BBIIOJIHEHHIO J1a0OpaTOPHBIX
XUMUYECKHUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUJIAHUPOBAaTh M BBINOJHATh XUMHUYECKUN
DKCIIEPUMEHT (Pa3JI0KEHUE MEPOKCUIA BOAOPOJAA B MPUCYTCTBUH KaTalIW3aTOpa,
ONPENCIICHUE CPEAbl PACTBOPOB BEHIECTB C IOMOIIBI0 YHHBEPCAIBHOTO
UHIMKATOPA, BIUSHUE Pa3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHYECKON peakiuHu,
peaku MOHHOTO OOMEHa, KaueCTBEHHbIE pEeakIuu Ha Cyib(par-, kKapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHUE JKCIEPUMEHTAIBHBIX 3a1ad I10
TeMaM «Metamibl» U «HemeTramnbny) B COOTBETCTBUM C MpPaBHIIAMHU TEXHHUKHU
0€30MacHOCTH MPHU OOpAILEHUHU C BEIIECTBAMHU U JJA0OPAaTOPHBIM 000PYIOBAaHUEM,
IPEACTaBIATh PE3YJNbTAThl XHMMHUYECKOIO HKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIUX PEAKIMI W (OpPMYyIMpOBaTh BBIBOJABI Ha OCHOBE
ATUX PE3YJbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(pOpPMAIMIO, TMOJYyYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKalMu, IHTepHET U IpyTHX);



chOPMHUPOBAHHOCTh  yYMEHHH  COONIOAATh  MpaBWia  IKOJIOTHYECCKHU
1eaecoo0pa3Horo TOBEACHUST B OBITY W TPYJIOBOM JCATECIBHOCTH B IEIISIX
COXpaHEHMSI CBOETO 3JI0POBbS U OKpPYKAIOIIEH MPUPOJHOU Cpeabl, OCO3HABATH
ONACHOCTh BO3JICVCTBHS HA KUBBIE OPraHU3MBbl ONPEICIEHHBIX BEIIECTB, TIOHUMAs
cmbicn mokazatens [IJIK, mosicHITP Ha mnpumepax crnocoObl YMEHBIICHUS U
MPEIOTBPAIICHUS UX BPEIHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIS OOYYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 37[0POBBS: YMECHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHUS BEIIECTB U
XAMHUYECKUX SIBJICHUI;

JUISL CIIETBIX M CIA0OBHIASIIMX OOYYaloIIMXCs: YMEHUE UCIO0JIb30BaTh
penbedHO-TOUCHHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XUMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonnyectBo yacos JICKTPOHHBIE
HanmeHnoBaHMe pa3je/ioB U TeM (un¢posbie)
Ne i/m Konrtpoabnbie IIpakTnueckmne
NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoTsbI pecypest
Pa3nea 1.TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMUH
IIpeamer opranndeckoit xumuu. Teopust
11 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3
M. bytneposa
Htoro no pazneny 3
Paspnen 2.Yraesoagopoanbt
2.1 [IpenenbHBIE YTIEBOIOPOIBI — aTKAHBI 2
59 HenpenenbHble yrieBoJOpOIbl: aJIKEHBI, 6 1
aJIKa/IN€HbI, aJTKUHBI
2.3 Apomarnyeckue yrieBoJopOIbl 2
54 ITpupoHbIE HCTOYHUKH YIIIEBOJOPOOB U 3 1
UX mepepaboTka
Htoro no pazneny 13
Pasnen 3.Kuciaopoacoaep:xamiue opranuyeckue coeJHHeHUs!
3.1 Crnuptel. @enon 3
3.9 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7 1

CrnoxHble 3¢upbl
3.3 YraeBoas 3 1



Htoro no pazneny

Pa3nen 4.A30Tcoaepikaniue OpraHnyecKue CoeAUHEeHU s

4.1 AMUHBI. AMUHOKHUCIIOTEL. benku
Uroro no pazgeny

Paspnen 5.BbicokoMoOJIeKy ISIpHbIE COCIHHEHUS

51 [Tnactmaccel. Kayuyku. Bomokna

Htoro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

13

34



11 KITACC

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbl

Ne i/

Pa3zpnen 1.TeopeTrnyeckne 0CHOBbI XUMHH

Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [leproanueckas cucTeMa XUMHUYECKHUX
anemenToB [. 1. Meneneena

Crtpoenue BemiectBa. MHOTOOOpasue

1.2
BEILIECTB

1.3 XUMHYECKUE PEAKITUU
Hroro no pasnery

Pa3nen 2.Heopranmueckasi xumust
2.1 Mertajuiet
2.2 Hemeramisl

CBs3b HEOPTraHNYCCKUX U OPTraHUYCCKUX

2.3
BEILIECTB

Uroro no pazgeny

Pa3zpen 3.XuMus M :Xu3Hb

3.1 XuMHA U KU3HD

Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

KoanuyecTBo yacos

Bcero

34

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHBIE
(un¢posbie)
o0pa3oBaTe/bHbIE

pecypcebl






IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yectBo 4yacos DJICKTPOHHBIE
Ne ara H(ppoBbIE
n/n Tema ypoxa Bcero Kontponbubie  Ipaxtirieckite fl[3yqennﬂ :)lﬁlil:lI;OBaTeﬂbele
padoThI padoThI pecypesI

[IpenmeT opraHuyecKkol XUMHUH, €€ 1

BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE

Teopust CTpOEHUS OPraHUYECKUX

coenurenuit A. M. bytneposa, € 1

OCHOBHBIE TOJIOKEHUS

[IpencraBnenue o KiaccuPpuKauu

opraHuueckux Bemects. HomeHnkiarypa 1

(cuctemaTuyeckas) U TpUBUAIbHBIC

Ha3BaHMsI OPraHUYECKUX BELIECTB

AJIKaHBI: COCTaB M CTPOCHUE, 1

TOMOJIOTUYECKUH P

Mertan u 3TaH — npocTenire 1

MIpeICTaBUTENH aJIKaHOB

AJKEeHBI: COCTaB U CTPOEHUE, CBONWCTBA 1

DTWIEH U PONUJIEH — MPOCTEUIIINE 1

MIPEICTAaBUTEIH aJTKEHOB

[IpakTuueckas pa6ora Ne 1. «Ilomyuenue 1 1

STHJIEHA U U3yUYEHUE €r0 CBONCTBY

Ankanuensl. bytaauen-1,3 u

MeTunoyTanuen-1,3. [onyuenue 1

CUHTETUYECKOI0 KayuyKa U PE3UHBI



10

11

12

13

14

15

16

17

18

19

20

21

22

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOCHUS,
TOMOJIOTMUECKUH psii. ALIETHIIEH —
MPOCTEUILINN NPEICTABUTEIb AIIKUHOB
Boruncnenus o ypaBHEHUIO XUMUYECKON
peakuun

Apenbl: 6eH301 ¥ TosyoJl. TOKCHYHOCTh
apeHOB

['eneTnueckas cBsA3b yIiIeBOJIOPOAOB,
MPUHAUIEKAIINX K Pa3IMYHbIM KJlaccaM
[IpuponHbIE HICTOYHHUKH YIIIEBOAOPOIOB:
MPUPOJIHBIN ra3 U MOMyTHbIE He(TAHbIC
rassl, He)Th ¥ MMPOAYKTHI €€ mepepaboTKu

[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:
MIPUPOIHBIH ra3 U NOMyTHbIE HEPTIHBIE
ra3el, He()Th ¥ MPOIYKTHI €€ epepaboTKu
Kontposnbnas paboTa mo pazaeny
«YTIIEBOAOPOIBD

[IpenenvHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ ¥ 3TaHoJ. BomopoaHas cBs3b
MHoOroaToMHbI€ CIIUPTHI: ITUICHTIUKOIb U
TIIALEPUH

DeHOI: CTPOCHHUE MOJICKYJTBI, PU3NICCKUE
Y XUMHYECKHE CBOMCTBA, TPUMCHECHUE
Anpaeruabl: hopMaIbAeTHI U
aneraibAerusl. AUeTOH

OAHOOCHOBHBIE MpeebHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs U YKCYCHast

[IpakTuueckas padora Ne 2. «CoiicTBa
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pacTBopa YKCYCHOU KHCIIOTBD»

CTeapI/IHOBaSI " OJICMHOBAasA KHCJIOTHhI, KaK
OpeaACTaBUTCIIN BBICHIUX Kap6OHOBI>IX
KHCJIOT

Mpbr1a Kak COJIU BBICIIIUX Kap6OHOBI)IX
KHCJIOT, UX MOIOIIIEE JCHCTBIE

CroxHble 3(upbl KaK MPOU3BOIHbIC
KapOOHOBBIX KUCIIOT. [ MAPOIU3 CIIOKHBIX
3¢upoB

Kupsl: TuIpOIN3, MPUMEHEHHE,
Ouooruueckas poib KHUPOB

VYTneBosl: cocTaB, KiaccuuKanus.
Baxwueiinme npeactaBuTeNu: ria0K03a,
(dbpykTo3a, caxaposa

Kpaxman u nemirono3a Kak mpupoHbie

MTOJIMMEPBI

KontponbHas pabota 1o pasueiy
«Kucnopoacoaepxkaiiye opraHn4ecKue
COEIMHEHMSD»

AMUHBI: METHJIAMUH U aHWJIMH
AMUHOKHCIIOTHI KaKk aM(pOTEpHBIE
OpPTaHWYECKHUE COCTUHEHUS, HX
ouonornyeckoe 3Hauenue. Ilentuast

benku xak npupoHbie
BBICOKOMOJIEKYJISIPHBIE COEMHEHHUS

OCHOBHBIE TTOHSITHS XUMHHI
BBICOKOMOJICKYJIAPHBIX COC,Z[I/IHGHI/Iﬁ

OcHOBHBIE METOJbI CHHTEC3a



BBICOKOMOJIEKYJIIPHBIX COCAUHEHUMN.

[InacTMaccsl, kKay4yKu, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



11 KITACC

Kosan4yecTBo yacos DJIeKTPOHHBbIE
Ne Hara uudposbie

Tema ypoka Konrtpoabnbsie IIpakTnueckmne
n/n Bcero u3ydeHusi oOpa3oBaTesIbHbIEC

padoThI padoThI pecypenI

XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypaIus aToMOB

Ilepnonnueckuit 3akoH u Ilepuoanueckas
cHCTeMa XUMHYeCKuX 3aemenToB /. 1.
MeHeneesa, ux CBsi3b C COBPEMEHHON
TEOPHEN CTPOCHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKUX JIEMEHTOB M UX COCTMHEHUN T10
rpyIaM U nepuojaM. 3HaueHUe
TEPUONYECKOTO 3aKOHA U CUCTEMBI
xumudeckux anemenToB /.M. MeHeneeBa B
Pa3BUTHHU HAYKHU

CrpoeHue BeniecTBa. XUMUYECKas CBA3b, €€
BUJIbl; MEXAaHU3MBbI 00pa30BaHUS 1
KOBAJICHTHOM CBA3U. BonopoaHas CBs3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. Beniectsa
MOJICKYJISIPHOT'O 1 HEMOJICKYJIAPHOT'O
CTPOCHUS

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.

HcTuHHBIE U KOJJIOUHBIE PACTBOPBHI. 1
MaccoBas 101151 BElIeCTBa B pacTBOpE
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Krnaccudukanus 1 HOMEHKIIaTypa
HEOpPraHWYECKUX coeAMHEeHU. [ eneTnueckas
CBSI3b HEOPTaHMYECKHUX BEIIECTB, PA3IMYHbBIX
KJIaCCOB

Knaccudukanus XuMHuecKkux peakuui B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMsI MacChl BEILIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SJHEPTUU IIPH
XUMUYECKHUX PEAKLIUAX

Ckopoctb peakuuu. OOpaTumMble peakuy.
XHUMHUYECKOE PAaBHOBECHE

[IpakTrueckas padora Ne 1. «Bnusaue
pa3nuyYHbIX ()aKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

DnexTponuTryeckas qucconuanus. [lonstue
0 BoJtopoHOM Tokazarene (PH) pactBopa.
Peakiiun nonHoro oomMeHna. ['maponm3
OpPraHMYECKUX U HEOPraHMYECKHUX BEIIECTB

OKHUCINTENEHO-BOCCTAHOBUTEIIEHBIC
peaxmuun. [TonsiTre 00 amekTponmse
pacIIaBOB U paCTBOPOB COJICH

Konrponbnas pabota no pasueny
«Teopernyeckue OCHOBBI XUMHUU»

Mertamibl, ux noyioxkenue B [lepuoanueckoit
CHCTEME XMMHUYECKUX 351emMeHToB []. U.
MenzeneeBa 1 0COOEHHOCTU CTPOSHUS
aToMoB. OO1Me PU3NIECKUE CBOWCTBA
METAJIJIOB
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CrnnaBel METaIOB. DJIEKTPOXUMUYECKUH P
HaIIpsDKEHUN METaJlIOB

XUMHYEeCKHe CBOMCTBA BaKHEHIIINX
MeTaJIOB (HATpHid, Kamuil, KalblWUi, MarHuu,
ATFIOMUHHK) U UX COCTMHCHUN

XHUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COCIUHEHUN

XuMHYeCKHE CBOMCTBA IIMHKA, JKeae3a U UX
COeTUHEHUN

[IpakTuyeckas padora Ne 2. "Pemenune
HKCHEPUMEHTAIbHBIX 33134 110 TeEMe
«Mertamiby»"

Hemerannsl, UX nonoxeHue B
[Tepronuueckoit cucreMe XMMUYECKUX
aneMmenToB . 1. MenneneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB

du3nyecKkue CBONCTBAa HEMETAIIIOB.
AJIOTpOnHs HEMETAJUIOB (Ha puMepe
KHCJIOpoJia, cepbl, hocdopa u yrieposia)
XHMMHUUYECKUE CBOMCTBA I'AJIOCHOB, CEPhI U UX
COCTMHEHU N

XuMUYecKue cBoicTBa a30Ta, pochopa u nux
COCIMHEHUIN

XUMHUYECKUE CBOMCTBA yIIIEpOa, KPEMHUS U
HUX COeIUHEHNN

IIpuMeHeHre Ba)KHENIINX HEMETAIUIOB U UX

COEIMHEHUN

O00011IeHIE U CUCTEMATHU3aIMs 3HAHUH 110
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TteMe «HemeTtaniwy. Beruucienus mo
YPaBHEHUSIM XUMHUYECKUX PEAKLIUN U
TEPMOXUMHYECKHUE PACUETHI

[IpakTuyeckas pabora Ne 3. «Pemenune
HKCHEPUMEHTAIbHBIX 33134 110 TeEMe
"Hemeramnasl"»

Kontponbnas padota o reMam «MeTasuib»
u «HemeTamnbny

HeopFaHI/I‘IGCKI/Ie " OPraHUYCCKHUEC KUCIIOTHI.
HeopFaHI/I‘IGCKI/Ie 1 OPraHUYCCKHUEC OCHOBAHUA

AmdoTtepHble HEOpraHu4YecKue U
OpraHMYecKue coequHeHus. ['eneTnueckas
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BELIECCTB

Posnb xumMum B obecrieueHuH 3K0JI0THYECKOH,
SHEpPreTU4ecKoil U MUIEeBOH 6e30MacHOCTH,
Pa3BUTHH MEAULIUHBI

[IpencraBieHust 06 0OIMMX HAYIHBIX
MPUHIIMITAX TPOMBIIUICHHOTO TOTYYSHUS
BAKHEHIIINX BEIIECTB

Yenosek B MHPEC BCUICCTB U MAaTCpPHUAIOB

Xumus 1 3A0POBBEC YCIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

34



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYHEHUKA

» Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.I°., AknmoHnepHoe 00I1eCTBO
«3narensctBo «IIpocBemenue»

* Xumus, 10 xknacc/ Pymzutuc I'.E., ®enpaman @.I"., AkiimonepHoe o0I111ecTBO

«M3parenscTBO «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJA

MeTonnueckoe IaHUPOBAHUE YPOKOB 0 XUMUU

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
HUHTEPHET

POII
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