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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 MNPOrpaMMbl CpPEIHEro O00IIero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbIX B DefepaibHOM  rOCYAapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
ydeOHOoro mpenMera «XUMHS» B 00pa3oBaTeNbHBIX oOpranu3anusx Poccuiickoii
Qdenepanuy, peaqu3yOIIMX OCHOBHBIE 00pa3oBaTElbHbIE 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 00ydaroUIMXcsi CpeicTBaMu
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHUentyanbHble noioxkenus OI'OC COO o B3aMMOOOYCIOBIEHHOCTH IEJIEH,
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 LIEHHOCTEH, MPHUCYLIUX
LEJIOCTHOM CHCTEeME XUMHUYECKOTO o00pa3oBaHusA. OTHU IIEHHOCTH KacaroTcs
NO3HAHUA 3aKOHOB PUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOILIEH KYJIbTYpPbI
YEeJIIOBEKa, a TaKKe OSKOJOTHMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0POBBI0 M HIPUPOAHON cpene. Peamusyercs xumuueckoe oOpa3oBaHue
00yJaromMXcsl Ha YPOBHE CPEIHETo OO0Iero o0pa3oBaHuUs CpeICTBAaMU Y4eOHOTO
npeamMera «XHMHS», CONEPKAHME M TOCTPOCHHE KOTOPOTO OINpENEIEHbl B
nporpaMMe MO XHMHUU € Y4€TOM cCHenupUKd HAyKH XUMHUU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJBl U B MaTepUaIbHOW JKU3HU OONIECTBA, a TaKkKe C YUYETOM
o0Imux 1ened W TPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero oduiero oopazoBanusi B Poccuiickoit denepanum.

XUMHSI KaK 3JI€MEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIPaeT 0coOyI0 pojib B
COBPEMEHHOM LMBWIM3AIMHU, B CO3/IaHUM HOBOW 0a3zbl MaTepUabHON KYJBTYPBHI.
Ona BHOCHUT CBOH BKJaJa B (OPMUPOBAHKE PALMOHAIBHOTO HAYYHOTO MBIIUICHUS,
B CO3JJaHUE LIEJIOCTHOTO MPEJCTABICHUS 00 OKpYXalolleM MUpPE KaK O €INHCTBE
OpPUPOABI M YEJIOBEKa, KOTOpoe (OpMUPYETCS B XMMUU Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO MHPA, OCO3HAHUSA B3aMMOCBSI3H MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00J1aCTsIMU IPUMEHEHUS.



TecHO B3aUMOAECHCTBYSI C APYTMMHU €CTECTBCHHBIMU HAayKaMH, XUMHUS CTajla
HEOTHEMJIEMOH YaCThI0O MHUPOBOM KYJIBTYpbl, HEOOXOIUMBIM yCIIOBUEM YCIICITHOTO
TpyJla ¥ >KM3HU KaxJI0oro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHH HallpaBlIeHA HA pPELICHUE
N00aNbHBIX TPOOJIEM YCTOMYMBOIO pAa3BUTHSA YEJIOBEUYECTBA — ChIPHEBOI,
IHEPTEeTUYECKOH, MUIIEBON, YKOJIOTHIECKON 0€30IMaCHOCTH U OXPaHbI 3I0POBbSI.

B coorBerctBUM ¢ 0O0mMMH TENSIMH W TMPUHIUIAMH CPEIHEr0 OOIIETO
oOpazoBanus cojepkanue npeamera «Xumus» (10-11 kiaccel, 6a30BbI YpOBEHb
U3YYEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO 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»  SIBISIOTCA  0a30Bble  KypChl —
«Opranuyeckass xumuss» U «OOmas v HeEOpraHuyeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJEPKaHUsI KOTOPBIX SIBJIAFOTCSI OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HaHUI MO0 HEOPTaHUYECKOW XUMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMHUH) U
opranndeckoi xumuu. GopMUpOBaHUE NAHHOW CHCTEMBbI 3HAHWN NPU NU3YYEHUU
npeaMera oO€ecleynMBaeT BO3MOXXHOCTh PACCMOTPEHUSI BCEro MHOrooOpasus
BELIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Ctpykrypa comepxkaHusi kKypcoB — «Opranuueckas xumusi» U «OOmas u
HEOpraHudeckas Xumus» cpopMupoBaHa B MpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOJAXO0Ja K U3y4YeHUI0 y4yeOHOro wMarepuana © OOyCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  Ha  ONPEACIIEHHBIX
TEOPETHYECKUX YPOBHSX. Tak, B Kypce OpPraHMYECKOM XUMHH BEIIECTBA
paccMaTpUBalOTCAd HA YPOBHE KIIACCUYECKOM TEOPUM CTPOEHHUSI OPraHUYECKUX
COCIMHEHUN, a TakKXe Ha YPOBHE CTEPECOXUMHUYECKUX M DJIEKTPOHHBIX
IpeacTaBlieHud O cTpoeHuu BemecTB. CBeleHUs 00 uU3yyaeMbIX B Kypce
BELIECTBAX JAIOTCSA B PA3BUTHUHU — OT YIJIEBOJOPOJOB JO CIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COEQMHEHUU. B Kypce OpraHndeckod XUMHM TMOJYyYalOT PpPAa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEpBOHAYAIILHBIC
MpEACTaBICHUS] O XUMHYECKON CBSI3M, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKON PEAKIIUH.

[logq HOBBIM YyIJIOM 3peHUss B NpeaMeTe «XuMHsS» 0a30BOro YpPOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUYECKU Marepuad © (PaKTOJOTHYECKHUE CBEJCHUS O BEIIeCTBaX U
XUMHUYecKoil peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHudeckas
XUMUS» O00yYaroUUMCsl TPEJOCTABISETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTHYECKUX MO3ULUH,



Iy0Xe TOHSATh HWCTOPUYECKOE M3MEHEHHEe (YHKIMH 53TOro 3akoHa — OT
000011aro1IeH 10 OOBSICHSIONMICH U TPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHUM O BaKHEWILHMX BEUIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX W MPUMEHEHHUM, a TAKXKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTeKaHus JomnoyiHsgercss B Kypcax 10 m 11 xkmaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOIUMH KYJIbTYpPOJIOTUUECKUNA U TPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHUIO B3aWMOCBS3U XHMHH C
JPYTMMHM HayKaMmH, PacKpbIBalOT €€ pPOJIb B IO3HABATEIIBHOW M IMPAKTUYECKOU
NEATeIbHOCTH 4YeJOBEKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBAXXEHUSI K IIPOIIECCY
TBOPYECTBA B O0JIACTU TEOPUM U MPAKTUYECKUX MPUIOKEHUN XUMHH, TOMOTaroT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npoOsiemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKH OCMBICIHMBATh WHGOPMAIUIO U
NPUMEHSITh €€ Uil TIOMOJIHCHHWS 3HAHWUW, pENICHUS WHTCIUICKTYIbHBIX U
HKCIIEPUMEHTAIBHBIX MCCIIEI0BATENbCKUX 3a/1a4. B 1enom conepkanue yueOHOro
npeamMera «XHUMHUS» ~ JAHHOTO  YPOBHS  M3YyYEHUSI OPUEHTUPOBAHO  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
pelIeHUs] TMPOTHBOPEYUN MEXKIy HOBBIMH (akTaMU H  TEOPETUYCCKUMHU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEUICHUU SKOJIOTUYECKUX Mpobiiem, a
TaKke MpoOsIeM cOepeXeHUsT IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHHS 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 0a30Boe 3HAUYCHHE s
pPa3IUYHBIX BHUAOB JEATCIBHOCTH: pelIeHUus] MpoOJieM, TOUCKa, aHalu3a W
00paboTku nHOpMaIu, HEOOXOAUMBIX TSI IPUOOPETCHHSI OTBITA MPAKTUIECKON
U HCCIIEIOBATENbCKONW AESATEIbHOCTH, 3aHUMAIOIIECH 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 (HOPMUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPaKTUYECKON
JEATEeIbHOCTH 4YeJIOBeKa U KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TAaKOW MOAXOJ K ONPEACICHUIO LIEJIEH U3y4EeHUs
peaMeTa SBJISIETCS BIOJIHE ONPABIaHHBIM.



CorymacHO HaHHOM TOYKE 3pPEHUs TJIABHBIMU LEIAMM W3YYEHHs IIpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBASIIOTCSA:

e (opMHUpPOBaHME CHUCTEMbl XHMHUYECKHMX 3HAHUN Kak  BakKHeMen
COCTABJISIIOIICH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeXaT KIIOYEBble MOHATHUS, (PyH/IaMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHME sA3bIKAa HAyKH, YCBOCHHE U IOHUMAaHHUE CYLIHOCTU AOCTYIHBIX
00001IEHNIT MUPOBO33PEHUYECKOI0 XapakTepa, 03HAKOMJIEHHE C HCTOpUeH
UX Pa3BUTHS U CTAHOBIICHHUS;

e (opmupoBaHue U pa3BUTUE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUYECKHX pEakiui, HEOOXOAUMBIX UIsI TPHOOpETEHUS
YMEHHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMUYECKUX SIBJICHUH,
UMEIOIIUX MECTO B IIPUPOJIE, B IPAKTUYECKON U ITOBCEIHEBHOM KU3HU;

e DPAa3BUTUE YMEHUH U CIIOCOOOB JI€ATEIbHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIOJIEHUEM MpPaBUII
6€e30MacHOro 0OpaIEeHHs C BEIIECTBAMHU.

Hapsany ¢ atuMm, copepkarenbHas XapaKTepUCTHKA LEJIECH U 3a1a4 U3Y4YEHUs
[IpeaMeTa B IporpaMMe 10 XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpelHero oduiero oopazoBanus. CeronHs B
OpenoJaBaHul XUMHM B  OOJIbIIEH  CTENEHH OTHAETCS  MPEeANOYTEeHHUE
IPAaKTHYECKOH KOMIIOHEHTE COJIep)KaHusi OOydueHHUs, OpPHUEHTUPOBAHHON Ha
IOJITOTOBKY BBIITYCKHUKA 00I111€00pa30BaTEIbHON OpraHMU3ally, BIAJCIOIIEro He
HaOOpOM 3HaHUM, a (YHKIMOHAJIBLHOW I'PaMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSMHU AKTUBHOI'O IOJIYYEHMsS 3HAHUU U IPUMEHEHUs UX B PEaJbHOU KU3HU
IUI pELLCHUs NIPAKTUYECKUX 3a1ay.

B cBa3u ¢ atuM npu m3ydeHMM IpeaMera «XUMUsS» JOMHHHUPYIOLIEE
3HaYeHHe NMPUOOPETAIOT TaKUE LU U 334, KaK:

ajanrtanus o0y4arolMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BHUBAIOILErOCs MHpA,
dbopMHpOBaHHE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY NPUHATHIO TPAMOTHBIX
peLIEHNN B KOHKPETHBIX XU3HEHHBIX CUTYAlUAX, CBA3AHHBIX C BELIECTBAMHU U UX
IIPUMEHECHUEM;

dbopMupoBaHWEe y O0OyYaroOlUMXCsl  KJIIOYEBBIX HABBIKOB  (KJIIOUYEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE [UIsl Pa3IU4HbIX BHJIOB
JEeSTeIbHOCTU: PELICHUs MpoOiieM, MOUCKa, aHamu3a U o0paboTku MH(OpMaIHH,
HEOOXOJUMBIX il TNPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIIO3HAHMM XUMHH, a TaKXKE Ui OLEHKU C IO3ULUU
9KOJOTMYECKON O€30MacHOCTH XapakTepa BIUSHUSA BEUIECTB M XHUMHUYECKHX
IIPOLECCOB HA OPraHU3M YEJIOBEKA U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIIBHBIX HHTEPECOB, MHTC/UICKTYAIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEHN 00yJarOIIMXCS: CHOCOOHOCTH CaMOCTOSATEILHO TPHOOPETaTh HOBBIE
3HAHUSA 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH IMOTPEOHOCTSMH, UCIIOJIb30BAThH
COBpEMEHHbIC MH(OPMAIIMOHHBIC TEXHOJOTUH IS TIOMCKA W aHaInW3a y4eOHOW U
HAYYHO-TTOMYJIAPHON HH(POPMAIIMK XUMHUYECKOTO COJICPIKAHNUS;

(opMUpPOBaHKE U PA3BUTHE Y 00YJAIONIUXCS ACCOITMATHBHOTO U JIOTHUECKOTO
MBIIUICHHS, HAOJI0IaTEIIBHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPHIE OCOOSHHO
HEOOXOJMMBI, B YaCTHOCTH, NMPH IJIAHUPOBAHUM U TPOBEACHUH XHUMHUYECKOTO
IKCIICPUMEHTA;

BOCIIMTAaHWE Yy OOydYarommxcs YOSKIEHHOCTH B  TI'YMaHHUCTHYECCKOU
HAIpPaBJICHHOCTH XUMHUH, €€ BAXXKHOW POJM B PEHICHHH TJIOO0ATBHBIX MPOOJIEM
paIOHAIBHOTO MPUPOIOIIOIE30BAHNUS, TTOTIOTHEHHS YHEPTETUICCKUX PECYPCOB H
COXPaHEHHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpeKHOTO
OTHOIIICHUS K TPHPOJIC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETCHHUS OIbITa
UCIIOJb30BAaHUS TOJIYYCHHBIX 3HAHWHM IS MPUHATHS TPaMOTHBIX PEHICHUA B
CUTYaITUAX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B yueOHOoM mmaHe cpemHero ooOmero oOpa3oBaHHS NpEAMET «XUMUS
0a30BOr0 YpOBHS BXOAMT B COCTaB MpeIMETHOH 00sacTi «EcTecTBEeHHO-HAYyYHbIE
IPEIMETHD».

OO11ee YrCiio 9acoB, OTBEAEHHBIX I U3YUYCHHS XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oOmero odpasoBaHus, cocraBisieT 68 acoB: B 10 kmacce — 34 gaca (1
yac B HeJeno), B 11 kimacce — 34 yaca (1 gac B Hezenio).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBBI OPraHMYECKOM XMMHHU

[Ipenmer opraHn4YecKOi XMMHH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenunennit A. M. BytnepoBa, e€ ocHOBHbIE TI0JI0KEeHUS. CTPYKTYpHBIE (OPMYJIbI
OpraHWYecKUX BemiecTB. lomosorusi, wu3oMmepus. XHUMHYECKass CBA3b B
OpPraHUYECKUX COCTUHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3U.

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

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHMsS BEIIECTB M HX MPEBPAIICHUIL:
O3HaKoOMJIeHHE ¢ oOpa3laMu OpraHMYecKUX BELIECTB M MaTepuajlaMM Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJEKYJl OpPraHMYeCKHX BEUIeCTB, HAONIOJACHHE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB M0 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuH (IJ1aBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKHMU psan. Meran u sTtaH —
IpocTellne MNPEJCTABUTENN AalIKaHOB: (PU3MYECKHE U XUMHYECKHE CBOMCTBA
(peakuuu 3aMelleHus] U TOpPEHUs), HAaxOXJIEHUE B TMPUPOJE, MOJyUYECHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKHI psii. DTUIIEH U MPONMIEH —
OpocTeiline NPEeACTaBUTENN aJKEHOB: (PU3NUYECKHE W XHMUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHMS, TAJOTEHUPOBAHUA, THUAPATALMHU, OKHUCICHUS W
NOJINMEPHU3ALIIH ), TOJyYEHUE U IPUMEHEHHE.

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

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

Apensl. benszoin: coctaB, crpoeHue, QU3MYECKUE U XMUMHYECKHUE CBOMCTBA
(peakuuu rajJloreHUpOBaHUS U HUTPOBAHUS), MOJIyYEHUE W NMpUMeHeHue. 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. IIpupoaHelii ra3 W IOIyTHBIC
HedTanble ra3pl. Hedth um e€ mpoucxoxnenue. CrnocoObl nepepadOTKu HEPTH:
NEPEroHKa, KPEKUHI (TePMUYECKUW, KaTaMTUYECKHil), mnuposu3. IIpoayKTsi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTU U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €T0 NMepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUI:
O3HAaKOMJIEHME C o00pa3uaMy IUJIaCTMAcC, KayyyKOB W PpE3HUHbI, KOJUIEKUUHU
«Hepts» u  «YTOIB», MOACIUPOBAHWE  MOJIEKYJ  YTJICBOJAOPOJIOB U
raJIor€HONPON3BOAHBIX, POBEICHNE MPAKTUYECKONW PabOThI: MOTYYEHHE ITUJICHA

Y U3y4YE€HUE €T0 CBOMCTB.

Pacuérurle 3amaun.

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

Kuciopoacoaepxkamue opraHu4ecKue coeAMHEHUA

[IpenenbHple OQHOATOMHBIE CIHUPTHL. METaHOJ W 3TAHOJ: CTPOCHHE,
bu3nueckue M XHUMHYECKHE CBOMCTBA (peakUMH C AaKTUBHBIMU METaJlJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JIecTBUE METaHOIa U 3TAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroaromMHble  CHUPTBL. OJTWICHIJMKOJAb W  INIMLIEPUH: CTPOCHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO ILIEIOYHBIMHU
MeTallaMH, KaueCTBEHHas pEakUus Ha MHOIOAaTOMHbIE crupThl). JleiicTBue Ha
opranusM yenoseka. [I[pumenenne riauueprutaa U dTUIICHITITUKOJIA.

@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
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ilpumenenue xupoB. buonoruueckas
POJIb JKUPOB.



YrneBompl:  cocTtaB, KjacCH(UKAIMS  yriaeBOAOB  (MOHO-, JH- U
nonrcaxapupl). [Jr0Kko3a — MpocTeHInii MOHOCaXapwI: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHEe W XHMHUYECKHEe CBOMCTBa (B3aUMOJCHCTBUE C
ruapokcuiom Menu(ll), okucinenne ammuadyHbIM pactBopoM okcuaa cepedpa(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/IeHNEe, HAONIOJICHHE W OMHCAHHE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIUU OJHOATOMHBIX CHUPTOB (OKHCIEHHUE 3TAaHOJIA
okcugoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEUCTBUE TJIMUIIEPUHA C
rugapokcugom meau(ll)), anpaeruoB (OKMCIEHUE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmemu(Il), B3amMopeicTBHE Kpaxmaia ¢ HOAOM),
IIPOBEICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérurle 3amaun.

Bblunciiendss 1Mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (macchl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEMIECTBA WJIM MPOJAYKTa PEAKIHNH MO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIECTB WIHM MPOYKTOB PEAKIUN).

A30TcoziepKale OpraHuueckKue COeIMHEHMUS.

AMMHOKHCIIOTHI Kak amoTepHble opranudeckue coeauHeHus. Gusnyeckue
U XMMHYECKHE CBOICTBA aMHUHOKHUCJIOT (Ha mpumepe riuiuHa). buonoruueckoe
3HAYEHUE aMUHOKHUCIIOT. [lenTu b

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

DKCIEpUMEHTAIbHbIE METOJIbl M3y4YEeHHUsI BEIIECTB U MX IMPEBpaIlCHUI:
HaOII0/ICHUE U OMMCAHKUE JIEMOHCTPALIMOHHBIX OIBITOB: JIEHATypalus O€IKOB MpHU
HarpeBaHHM, IBETHBIC PEaKIIUU OEITKOB.

BbicokomoJieKyJIsIpHbIE COeTUHEHUS

OCHOBHbBIC TMOHSTHS XUMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALAN, CPEAHSAS MOJIECKYJIsIpHAS
Macca. OCHOBHBIE METOAbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TOJTUKOHICHCALIUS.

OKCIEpUMEHTANIbHBIE METOJIbl HM3Yy4YEHHUs BELIECTB U MX IPEBPALLCHUIA:
O3HAKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMace,
Kay4yKOB.

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-HAYYHOTO [IUKIIA.

OO0111€e eCTeCTBEHHO-HAYYHbIE MTOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUNOTE3a,
3aKOH, TEOpHs, aHaJu3, CHUHTE3, KiacCu(UKaMs, MepHOJUIHOCTh, HAOIIOICHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHUE.

®dusnka: wMmarepus, DHEprus, Macca, aroM, DJJIEKTPOH, MOJIEKyJa,
SHEPreTUYeCKUil ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSIHUE
BELIECTBA, (PU3NUECKUE BETUYMHBI 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 CHHTETHYECKHUX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHU

XUMUYECKUM dneMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
0000uka. DHEpPreTHUecKrue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTtanu, 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 XHMMHYECKOW CBS3M (OOMEHHBIH 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.

[lonaTHe O OucCnEpCcHBIX cucTeMax. VICTUHHBIE M KOJUIOMJHBIE 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
xumu4yeckoro pasHosecus. [Ipunnun Jlelllarense.

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

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

DKCNEPUMEHTAIbHBIE METO/bl HM3YyYE€HUS BEUIECTB M HX IPEBPAIICHUN:
nemoHcTpauus Tabnun «llepuoanueckas cucreMa XuMuueckux sneMeHtoB [, .
MenpeneeBay, U3ydeHHE MOeNeld KPUCTAIMYECKUX DPEIIETOK, HAOMIOACHHE U
OTHCaHNe JEMOHCTPAIIMOHHBIX U J1a00PaTOPHBIX OIBITOB (Pa3IOkKEHUE MEPOKCUIA
BOJOPOJIa B PUCYTCTBUU KaTalM3aTOPa, OMPEIEICHUE CPEALl PACTBOPOB BEUIECTB
C TMOMOUIbI0 YHUBEPCAIBHOIO HWHJMKATOpA, pEaKIMH HOHHOTO OOMEHa),
IIPOBEICHUE TIPAKTUIECKON paboThl «BiusHue pa3nudHbIX (HaKTOPOB HA CKOPOCTh
XUMHUYECKON pEAKIUM».

Pacuérnble 3anaun.

Pacuérsl 10 ypaBHEHUSIM XMMHUYECKHMX pEAKUHUA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETBI, PACUETHI C HMCIIOJIB30BAHUEM IIOHATUS «MacCOBas
JIOJISI BELIECTBA.

Heopranuuyeckast xumust

Hemeraymel.  Ilonoxenune HemerayuioB B Ilepuoanueckoir  cucreme
xuMuueckux sneMmeHToB J[. M. MenpaeneeBa 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 COETUHEHUH ).

[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. CIjiaBbl 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. [IpuMeHeHue 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 AJIIOMHHUS 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€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB 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 PEAKLIUM.

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

YenoBek B MHpe BELIECTB W MAaTEpUANIOB: BAKHEUIIME CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpAacKH, CTEKJIO, KEepaMMKa,
Marepuanbl s JJIEKTPOHUKHA, HAHOMATEpPUAJIbl, OPraHUYECKUE U MUHEPaJIbHbIC
yaoOpeHus.

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

MexnpeamMeTHbIe CBA3U.

Peanuzanusi MEXNpeOMETHBIX CBA3€d NOpH  HU3y4yeHUH oOwmed u
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITHH, SBISIOIIUXCS
CUCTEMHBIMHU JUUISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1Ke 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, SHEPTETUUECKHUI yPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PU3MYECKHE BEIMUYUHBI M SIUHUIIBI MX
U3MEpPEHHUS, CKOPOCTb.

buonorusi:  kieTka, opraHum3M, DJKocucTeMa, Ouocdepa, Makpo- Hu
MUKPOJJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOILINBO,
peCypCHhl.

TexHOJOTHsA: XUMHYECKash MPOMBIIUICHHOCTh, METALTyPrusi, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHAIOB, CEIHCKOXO3SHUCTBEHHOE TIPOW3BOJICTBO, THUIICBAS
POMBIIINICHHOCTh,  (papMaiieBTHUeCKasi  MPOMBIIUICHHOCTh,  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 pe3yjbTaTaM OCBOCHUS
0o0yUalImMUMUCI TpOorpaMM CpeaHero oo6mero ooOpa3oBaHus (JIMUHOCTHBIM,
METanpeIMETHBIM W TOpeIMETHbIM). HayuyHo-meToauyeckoll OCHOBOM  Jiis
pa3pabOTKu TJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrPAMM CPEIHETO OOIIEero
00pa3oBaHUs SIBJISIETCS CUCTEMHO-/IEATETbHOCTHBINA MOAXO/.

B COOTBETCTBUM C CHUCTEMHO-JACITEIBHOCTHBIM TMOJXOJ0OM B CTPYKTypE
JMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MNpeAMETa «XHMUS» Ha YPOBHE CPEIHETO
o011ero 06pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABISIONINUE:

OCO3HaHHE OOYYAIOMHUMUCS POCCUHUCKON TPaKIaHCKON HIACHTUYHOCTH —
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 CIIOCOOHOCTH OOYYaIOIUXCSl PYyKOBOJACTBOBATHCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMUA yYCTAHOBKaMHU, NPUCYIIMMHU LEIOCTHOM
CUCTEME XMMHYECKOr0 00pa30BaHus;

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

JIn4HOCTHBIE pE3yJbTaTbl OCBOCHUS IpeaMeTa «XHUMHS» HAOCTUTAKOTCA B
€AMHCTBE YYEOHOM U BOCIHUTATEIHHOM JIEATCIIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, JTyXOBHO-HPABCTBEHHBIMH IIECHHOCTSIMU
U WeaJaMd POCCHUUCKOTO TPaKTAHCKOTO OOIECTBa, MPUHITHIMA B OOIIECTBE
HOpMaMH ¥  TpaBWIAMH  TOBEJEHHUSA, CIOCOOCTBYIOUIUMHU  TMpolleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaroIMXxcs.

JIuyHOCTHBIE pe3ydbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OTBITA I[IO3HABATEIILBHOW W TPAKTUYECKON JESITEIBHOCTU
00ydJaronuxcst Mo peaau3aii IPUHITHIX 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 W MpaBUIaX MEKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTURE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATENBHOCTH NPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATEJbHBIX 3ajay, BBINOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMAThb M NPUHUMATh MOTHBBI, HaMEpPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E Pa3IMYHbIX BUIOB YUEOHOU NeATEIbHOCTH;

2) MaTPHOTHUYECKOI0 BOCIINTAHUS:

LIEHHOCTHOIO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEYECTBEHHOW XMMHH;

YBaXEHUSI K MPOLECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTUYECKOIO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOrO, YTO JIOCTH)KEHHS HAYKH €CTh pPEe3yJIbTar
JUINTENbHBIX ~ HAOJIONEHUN, KPOMOTIUBBIX OKCHEPUMEHTAIbHBIX  IOHCKOB,
IOCTOSIHHOI'O TPY/1a YYEHBIX U IPAKTHKOB;

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

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTH OLIEHUBATH CUTYAIlMH, CBSI3aHHbIE C XUMHUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHUS, 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 (pu3mdeckomMy u
IICUXUYECKOMY 370pPOBBIO;

coOmro/ieHns TmpaBuil 0Oe30MacHOro oOpalleHusi ¢ BeulecTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOMU JAEATEIBHOCTH;

NOHUMAaHUS LEHHOCTHM MNPaBWI HHIWBHUIYAJIbHOTO M  KOJUIEKTHMBHOIO
0€30MacHOro MOBE/ICHUS B CUTYAIUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIOJICH;

OCO3HaHUS MOCJEACTBUNA W HEMPUATUS BPEAHBIX NPHUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

5) TpyA0BOr0 BOCIIUTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-MCCJIEeI0BaTEIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHUAAX
NEesTENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHUWM NPAKTUYECKUX 3aaad
COLIMAJIBHON HAIIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



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

YBAXKEHHUS K TPYAY, JHOJIAM TPyJa U pe3ybTaTaM TPYAOBOU IESATEIbHOCTH;

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

6) 3K0JI0TNYeCKOro BOCIIUTAHMSA:

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

MOHUMAaHUSl TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, BIIHUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJTHON U COLUATIBHOU CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONb30BAHUSA JOCTHIXKEHUW XUMHH  JUIs
pelIeHus: BOIPOCOB PAlMOHAIIBHOTO MIPUPOI0TIOJIb30BAHUS;

AKTUBHOIO HENPUATHS JEUCTBUM, NPUHOCIIIUX BpEI OKpYXKaroueu
IPUPOIAHON Cpelie, YMEHHsSI TPOTHO3UWPOBATh HEOJIArONMPHUATHBIE HKOJIOTHYECKUE
MOCJIEICTBUSA MPEANIPUHUMAEMBIX IEUCTBUN U NMPEIOTBpALATh UX;

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

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

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

MOHUMAaHUSl CHeUUu(PUKA XUMHUM KaK HayKH, OCO3HaHHS €€ polu B
GbopMHpPOBAaHUK PALMOHATBHOTO HAYYHOT'O MBINUICHUS, CO3[aHUU IIEIOCTHOTO
npeACTaBlIeHUs] 00 OKpY:KalollleM MUpE KaK O €IWHCTBE MPUPOIBI U UYEJOBEKa, 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 MaTepUaJbHON KYJIBTYpPbl, PEIIEHUU TJI00AIBHBIX MPOOIeM
YCTOWYHUBOTO PA3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPIreTUUYECKOW, MUIIEBON U
HKOJIOTHYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, OOCCTICUCHUM YCIOBUMN
YCHEIIHOTO TPyAa U SKOJOTUYECKH KOMQPOPTHOM IKU3HU KaXKIOrO 4YiEeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TIOHUMAaHUs CYLIHOCTH METOJIOB
MO3HAHUSA, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJTy9aeMbIe 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBIICHUNA OKPYKAIOIIETO MUpPA U
MPOUCXOMAIIMX B HEM U3MEHEHUM, YMEHHUS JIeTIaTh 000CHOBAHHBIE 3aKIFOYCHUS Ha
OCHOBE HAay4YHbIX ()aKTOB W HMCIOIIUXCS MJAaHHBIX C I[N TMONyYeHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEILHO HCITOJIb30BaTh XUMHUYCCKHUE 3HAHUSA IS
penIeHus mpoOJIeM B peaTbHBIX KU3HECHHBIX CUTYAIUsX;

MHTEpEeca K O3HAHUIO U UCCIIEA0BATEIbCKON 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) OOIEHAYYHBIC MOHITHUS, OTPaKArOUIUe
IIEJIOCTHOCTh HAYYHON KapTHHBI MHUpa H CHenNu(PUKy METOJO0B TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIus, SIBJICHUE,
npoliecc, CUCTeMa, HayYHbId (akT, MPUHIMUI, THUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHne, HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHbIC yueOHbIE JIEUCTBUSA (MO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

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

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBbIC y4eOHbBIC
JICUCTBHUSI B IO3HABATEIBHOW U COMAIIBHON MTPAKTHUKE.

MeranpeaMeTHble PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIBHBIMH, KOMMYHHKATHBHBIMA W  PETYyJSTHBHBIMHU
JNIEUCTBUSIMH.

OsBJaaenue YHUBEPCAJIbHBIMHU yueOHbIMH NMO3HABATEJIbHBIMH
JAeHCTBUSIMU:

1) 0a30Bble JJOorHYecKHue JeCTBUSI:

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

ONPENENATh LIENU JCSATEIbHOCTH, 3ajJlaBas MapamMeTpbl U KPUTEPUH HX
JOCTHXKEHUSA, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C IIOCTABJICHHBIMU LIEJISIMU;

HCTOJIb30BAaTh MPH OCBOCHWHM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUAS —
BBIJICJIATh XapAaKTEPHbIC MPU3HAKU TMOHSATHM U YCTAaHABIMBATh HUX B3aUMOCBSI3b,



UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHS Il OOBSICHEHUS OTAEIBHBIX (DaKTOB U
SIBIICHUM;

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

YCTAaHABJIMBAaTh IPUYMHHO-CIEICTBEHHBIE CBA3M MEXIYy H3y4aeMbIMHU
SIBJICHUSIMM;

CTPOUTH JIOTMYECKHE PAaCCyKIAEHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
AHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTU U INPOTHBOPEUHS B PACCMATPUBAEMBIX
SBJIICHUSIX, (DOPMYJIMPOBATH BBIBOIBI U 3aKIIFOUEHHUS;

IIPUMEHSATH B MPOLIECCE TO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HaKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIEIbHBIC IPEICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJIEMEHTa, XHUMHueckas (opMysa, YpaBHEHHE XUMHUYECKOU
peakuuu — INpU pElICHWH Y4YEeOHBIX MO3HABATENBHBIX M IPAKTHUUECKHUX 3azad,
IIPUMEHSTh Ha3BaHHBIE MOJEIbHBIE MPEICTABICHUS ISl BBISBIICHHUS XapaKTEPHBIX
IIPU3HAKOB U3y4Ya€MBbIX BEIIECTB U XUMUUYECKUX PEAKLIAN.

2) 0a30BbIe MCCIIEI0BATEIbCKHE AeiiCTBUSA:

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

(GbopMyIMpPOBATH LIEJIU U 3a/1a4U UCCIIEI0BAHUS, UCIIOIb30BATh MMOCTABIECHHBIE
U CaMOCTOSATEIbHO CQOPMYIUPOBAHHBIE BOMPOCHl B KauyeCcTBE HHCTPYMEHTA
NO3HAHUsI U OCHOBBI JUIsl (POPMHPOBAHUS TMIOTE3bl MO MPOBEPKE MPAaBUIBHOCTU
BBICKAa3bIBAEMBIX CYXKICHUN;

BJIAZICTh HABBIKAMH CaMOCTOATEJIBHOTO IUIAHUPOBAHUS U IPOBEIACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBAaTh YMEHHs HAaOMIOJATh 32 XOJ0M
npolecca, CaMOCTOSITENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyJIupOBaTh
000011IEHHS ¥ BBIBOJbI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOJEIIaHHOM padoTe;

npuoOpeTaTb OMNbIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOM
NEeATENbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJOB pEIICHUSA IPAKTUYECKUX 3a1ay, IPUMEHEHHUIO pPa3IUYHBIX
METO/0B IIO3HAHMUSL.

3) padora ¢ nagopmanueii:

OpUEHTHUPOBAThCA B Pa3IMYHBIX HCTOYHMKAX uWHGoOpManuu (Hay4dHO-
NOMyJIsSIpHAsl JIUTepaTypa XHMHUYECKOTO COJEP)KaHUA, CIPaBOYHBIE IMOCOOUS,
pecypcsl HTepHeTa), aHanmu3upoBaTh MH(QOPMALMIO Pa3IMYHBIX BUAOB U (popm
IIPEACTaBIICHNUS, KPUTHYECKU OLICHUBATH eé JIOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTD;



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

npuoOpeTaTh OMNBIT HMCHOJB30BaHUS HMH(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
XUMUYECKOM uH(pOpMalMeil: NPUMEHATh MEXIpeAMEeTHbIe ((U3ndecKkue u
MaTeMaTU4YeCKre) 3HaKi U CUMBOJIBL, (hOpMYJIbI, a00peBUaTypbl, HOMEHKIATYPY;

UCIIOJb30BaTh 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
OTHOCHUTEJIBHO BBIIIOJIHEHUS IPEII0KEHHON 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, pealn3alui Y4eOHOro MpoekTa u (OpMyIHpOBaTh BHIBOJBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI ITyTEM COIVIACOBAHMS INMO3WULUNA B
X0/J1e 00CYKIeHHSI © OOMEHA MHEHUSIMHU.

Ogy1ajieHHe YHUBEPCAJIbLHBIMH PEryJISTHBHBIMH JeCTBUSIMU:

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

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 XUMHUU B [O3HAHUU SBIICHUU



npuponbl, B (HOPMHUPOBAHMHM MBIIUIGHUS H  KyJbTypbl JIHYHOCTH, €€
(GYHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHHs MPAKTUYECKUX 3a/1a4
U 9KOJOrM4e€CKHM OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3JI0pPOBBIO U NPUPOJHOU
cpene;

BJIJICHUE  CUCTEMOM  XHMMMYECKUX  3HAHMH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraIIUe TMOHATHS (XMMHYECKUU 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi (opmyina (pa3BEpHyTas M COKpallEHHAas), MOJb, MOJISIpHAs
Macca, MOJISIPHBIM 00BEM, YIJIEPOJHBIA CKeleT, (PyHKIMOHANbHAs TIpyIIa,
paguKal, U30MEpHUsl, N30MEPBI, TOMOJIOTUYECKAN DAL, TOMOJIOTH, YIIE€BOAOPOBI,
KUCJIOPOJX ¥ a30TCOACpXKalue COECIUHEHUsS, MOHOMEp, IOJIUMEp, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COECIMHEHNs); TEOPUH U 3aKOHBI (TEOPHUSI CTPOEHUS
opraHuueckux BemecTB A. M. BytnepoBa, 3aKOH COXpaHEHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XMMHHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE IOHUMAaHUSA MPUYUHHOCTU U CHUCTEMHOCTH XUMHYECKUX
SIBJICHUH, (AKTOJOTUYECKHE CBEIEHUS O CBOWCTBAX, COCTAaBE, IMOIYYEHUHU U
0€30MacHOM HCIOJIb30BAaHUN BAXXHEUIIMX OPraHWYECKHUX BEIIECTB B OBITY U
IIPAKTUYECKOM JEATEIBHOCTH YEJI0BEKa;

c(hOpPMUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTEPHbIE NPU3HAKH MOHSATHUH,
YCTaHABIMUBATh UX B3aUMOCBSA3b, UCIIOJIb30BATH COOTBETCTBYIOLIME IOHATUS IIPU
OIIMCAaHUU COCTaBa, CTPOCHMS U IIPEBPALICHUN OPTAHUYECKUX COCAUHEHNN;

c(OPMHUPOBAHHOCTh YMEHHM HCIOJB30BAaTh XUMHUYECKYI0 CHMBOJIMKY MJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMyn OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX  PEaKIHUH,
U3rOTABIUBATL MOJCIU MOJIEKYJ OPraHUYECKUX BEIIECTB I WUIKOCTPALUU KX
XUMHUYECKOI'0 U IPOCTPAHCTBEHHOI'O CTPOCHUS,

c(OpPMUPOBAHHOCTh YMEHUN YCTAHABIMBATH IMPUHAIJIEKHOCTh H3YyUEHHBIX
OPraHUYECKUX BEUIECTB II0 MX COCTaBy U CTPOCHUIO K ONPEAEIEHHOMY
KJaccy/Tpynne coeAuHeHuil (yIJIeBOIOpOJbl, KHCIOPOJ U a30TCOAEpIKallue
COCIMHEHMSI, BBICOKOMOJIEKYJIIDHBIE COEJUHEHUs), JaBaTb HMM HAa3BaHHS 10
cucremarnueckoil HomeHkiatype (IUPAC), a Takxe NpUBOIUTH TPUBHAJIbHBIC
Ha3BaHUS OT/AEJbHBIX OPraHUYECKUX BEHIECTB (ITWIEH, MPONWIEH, alleTUJIEH,
ATWICHIJIMKOb, TNHIEPUH, (eHol, (popMmanbaerul, aueTaabIeruja, MypaBbUHas
KHUCJI0Ta, YKCYCHasl KUCJIOTA, OJIEMHOBAsI KUCJI0Ta, CTEAPUHOBAs KUCJI0Ta, IJII0K034,
bpyKTO3a, KpaxMaJ, LeII0J103a, TIULHH);

c(OPMUPOBAHHOCTb YMEHHUS OIpPENEsATh BHIbl XUMHUYECKOH CBSI3M B
OpPraHUYEeCKUX COCTMHEHUAX (OJMHAPHBIE 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, dTaH, JTWJICH, MPOIMJICH, alleTHUJICH,
oyranuen-1,3, mermnOyramuen-1,3, OEH30J, METaHOJ, JTAaHOJ], STUJICHIJIUKOJb,
IJIMLIEPUH, (EHOJI, aleTalbJIeruja, MypaBbUHAsi M YKCYCHas KHCIIOTHI, TJIIOKO3a,
KpaxmaJl, [eJUTI0J103a, AMUHOYKCYCHasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XWMHUYECKHX PEaKIHil C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYI;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUYHUKH YTIJIEBOIOPOIHOTO
CeIpbsi  (He(Th, NPHUPOJHBIA Ta3, Yyrojb), CIOCOOBI HUX MNEpPepadbOTKH U
MPAKTHICCKOE IPUMEHEHHE MMPOAYKTOB IepepadboTKH;

c(hOPMHUPOBAHHOCTh YMEHHA TPOBOJIUTH BBIUYMCICHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIU IMPOAYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 HCXOJHBIX
BEIIECTB UJIM MPOAYKTOB PEaKIINH);

chOpPMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HAaHMM 00 OCHOBHBIX
METO/IaX HAyYHOTO TO3HAHUS, UCTIOJIB3YEMbIX B XUMHUU TIPU M3yUYCHUU BEIIECTB U
XUMUYECKUX SBJICHHUM (HaOI0IeHNEe, N3MEPEHUE, SKCIIEPUMEHT, MOJICTUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKU3HCHHBIX CHTYallUsiX, 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 J1a00paTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBINONHATH XUMHYCCKUI
IKCIIEPUMEHT (TIPEBpAILIEHUS OPTAaHUYECKHUX BEIECTB MPU HATPEBAHUH, MTOTYUEHUE
TWJIEHAa M W3YyYEHHE €ro CBOICTB, KayeCTBEHHbIE pPEAKUUU OPraHUYECKHUX
BEILIECTB, JICHAaTypauus OCJIKOB NpPH HarpeBaHUU, I[BETHBIC PEaKIUu OCIKOB) B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKH O€30MaCHOCTU TMpuU OOpalieHuu ¢
BEIIECTBAMH U JAOOPAaTOPHBIM OOOpPYJOBaHUEM, TIPEJCTABIATH PE3YIbTATHI
XUMHUYECKOTO SKCIEpUMEHTa B (opMmMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii u GopMyJIMpOBaTH BEIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATh XUMHUYCCKYIO
uHPOpMAIMIO, TONYyYaeMyl0 M3 pa3HBIX HCTOYHHKOB (CpeICTBa MacCOBOMU
undopmaruu, IHTepHET U Apyrux);



chOPMHUPOBAHHOCTh  yYMEHHH  COONIOAATh  MpaBWia  IKOJIOTHYECCKHU
1eaecoo0pa3Horo TOBEACHUST B OBITY W TPYJIOBOM JCATECIBHOCTH B IEIISIX
COXpaHEHMSI CBOETO 3JI0POBbS U OKpPYKAIOIIEH MPUPOJHOU Cpeabl, OCO3HABATH
ONACHOCTh BO3JCHUCTBUA Ha >KUBBIC OPraHU3Mbl OINPEIEIEHHBIX OPraHHUYECKHUX
BEILIECTB, MoHUMasi cMmbica mokazarens [1/IK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIICHUS W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBUS HA OPraHUu3M
YEeJIOBEKA;

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

JUIS  CIIETBIX M CIIA0OBHISIIMX OOYYarOIIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUCHHYIO cucTeMy oOo3HaueHui JI. bpaiinsa nis 3anmucu XMMHUYECKUX

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  CUCTEMOM  XHMMHMYECKUX  3HAaHWH, KOTOpass  BKIIKOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS (XMMUYECKUM 3JIEMEHT, aToM, W30TOoI, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJIAPHBIA OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb OKUCJICHUS, XUMUYECKAsI CBS3b
(KoBaJIeHTHasl, MOHHAS, METANINYECKas, BOJIOPOJIHAS ), KpUCTAJUTMUECKasl pelIéTKa,
TUNBl  XUMHUYECKUX  PEAKIMH, PaCTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJEKTPOJIUTUYECKAs] JUCCOLMALMSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XMMHUYECKOM peakiuv, XMMHYECKOE€ PABHOBECHE); TCOPUM W 3aKOHBI (TEopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoanueckud 3akon [[. M. Mennaeneena,
3aKOH COXPAHEHUsS] MAacChl BEIIECTB, 3aKOH COXPAaHEHMS U MPEBPAIICHUS] SHEPTUU
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUU,
MHPOBO33PEHYECKHUE 3HAHHUS, JICKAIIUE B OCHOBE IMOHUMAaHHS MPUYUMHHOCTH U
CUCTEMHOCTH XHMHYECKUX SIBIICHHM, (PAKTOJOTHMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH M 0€30MacHOM MCMOJIb30BAHUM BAKHEHIIIMX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEATEIIbHOCTH YEJIOBEKA;



c(OpPMUPOBAHHOCTh YMEHHH BBISBIATH XapaKTepHbIC MPU3HAKH TMOHSITHM,
yCTaHaBJIMBAaTh UX B3aUMOCBA3b, MCIOJb30BATh COOTBETCTBYIOIIME MOHITHUS NPHU
ONMCAaHUH HEOPTaHWYECKUX BEIIECTB U UX MPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHHMI HCIOIb30BATh XUMHYECKYID CUMBOJIMKY JJIS
coctaBieHuss (OpPMYJ BEIIECTB M  ypPaBHEHUH  XUMHYECKUX  PEaAKLUH,
cucrematndeckyto HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblid ra3, yIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETAIEHAs! U3BECTh, MUThEBAs CO/IA, TUPUT U JIpyTHeE);

c(hOpMHUPOBAHHOCTh YMEHU OINPEAENIATh BaJIECHTHOCTh U CTENEHb OKUCICHUS
XUMHAYECKUX DJIEMEHTOB B COCAMHEHUAX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJEHTHAs, NOHHAs, METAJUINYECKasi, BOJAOPOJIHASA) B COCIUHEHHUAX, TUIl
KPUCTAJUINYECKON PEIMIETKM KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJIIpHasd,
WMOHHAsl, METAJUTMYECKas), XapakTep cpebl B BOAHBIX paCTBOpPaX HEOPraHUYECKHUX
COCJIMHECHMM;

c(hOpMHUPOBAHHOCTH YMEHHU yCTaHaBJIUBATh PUHAIIEKHOCTb
HEOPraHUYECKUX BELIECTB I10 HUX COCTaBy K OIpeAeNEHHOMY Kiaccy/Tpyrmie
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 IPOTHOCTHYECKYIO (QYHKIUY;

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKMX JJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucreMsl
xuMuueckux snemeHTtoB JI. WM. MeHnneneeBa, MCHOJIb3ysl MOHATHUS «S-, p-, d-
DIIEKTPOHHBIE opouTanm, «HEPreTHYeCcKue YPOBHI, OOBSICHSTD
3aKOHOMEPHOCTU M3MEHEHUS CBOMCTB XMMHUYECKHUX JJIEMEHTOB U UX COCIUHEHUU
1o nepuoAam u rpynnam llepuonnueckoit cuctemMbl XUMUYECKHX 351eMeHTOB []. .
Menneneena;

chOpMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3jIMYHBIX  KJIACCOB,
NOATBEPkKAAaTh CYLIECTBOBAHUE T€HETHUYECKOM CBSI3M MEXKIYy HEOPraHUYECKUMU
BEILIECTBAMH C IMIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(OpMHUPOBAHHOCTh YMEHUS KIACCU(DULHMPOBATH XUMHUYECKUE PEAKUUU I10
pa3IuMYHBIM IPU3HAKaM (YUCIY M COCTaBY pPEarupyrolluX BELIECTB, TEIJIOBOMY
aheKxTy peaknuu, U3MEHCHHIO CTEIIEHEH OKHMCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaKuu, y4acTUIO KaTaau3aTopa);

c(hOPMHUPOBAHHOCTh YMEHHMI COCTaBJSATh YPABHEHMSI PEAKLUMM pa3IuyHbIX
THUIIOB, MOJHBIE U COKPAIIEHHbIE YPABHEHHS pEaKUUii HOHHOIO OOMEHA, YYUThIBas
YCJIOBHSI, IIPX KOTOPBIX 3TU PEAKLUU UAYT 1O KOHIIA;



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

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

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaklMu OT Pa3IuvHbIX (PAKTOPOB; XapAKTEP CMELIEHUS XUMUYECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT BHelIHero Bo3zaeictsus (nmpuniui Jlelllarense);

cOPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHE IPOLIECCHI,
JeKAle B OCHOBE MPOMBIIIJIEHHOTO IOJIYYEHUS] CEPHOW KHUCIIOTBHI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUM 00 OOIIMX HAyYHBIX MNPUHIMIAX U
AKOJOTMYECKUX MPOoOIeMax XMMUYECKOT0 IPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOAUTH BBIUKCICHHUS C HCIIOJIb30BAHUEM
HNOHATHS «MaccoBas JI0JIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHHUM ra3oB
IpU XMMHUYECKUX PEaKIMSIX, MacChl BEIIeCTBa WK 00bEMA Ta30B MO U3BECTHOMY
KOJMYECTBY BEILIECTBA, Macce WM O0OBEMY OJHOTO U3 YYACTBYIOUIMX B PeaKUUU
BELIECTB, TEIJIOBOro 3¢ (eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BELLECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

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

cOPMUPOBAHHOCTh YMEHUH IUIAHUPOBAaTh M BBINOJHATh XUMHUYECKUN
DKCIIEPUMEHT (Pa3JI0KEHUE MEPOKCUIA BOAOPOJAA B MPUCYTCTBUH KaTalIW3aTOpa,
ONPENEIICHUE CPEAbl PACTBOPOB BEHIECTB C IIOMONIBIO YHHBEPCAJIBHOIO
UHIMKATOPA, BIUSHUE Pa3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHYECKON peakiuHu,
peakui MOHHOTO OOMEHa, KaueCTBEHHbIE PEeakIuu Ha Cyib(par-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a1ad I10
TeMaM «Metambl» U «HemeTramib»y) B COOTBETCTBUM C MpPaBHIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAILEHUHU C BEIIECTBAMHU U JJA0OPATOPHBIM 000PYIOBAaHUEM,
IPEACTaBIATh PE3YJNbTaThl XHWMHUYECKOrO HKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX PEAKINI W (OpPMYyIMpOBaTh BBIBOJABI Ha OCHOBE
ATUX PE3YyJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJYyYaeMyl0 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 3JI0POBbSI U OKPYKAIOIIEH MPUPOJHOW Cpelbl, OCO3HABATH
ONACHOCTh BO3/ICVCTBHS HA KUBBIE OPraHU3MBbl ONPEICIEHHBIX BEIIECTB, TIOHUMAs
cmbicn mokazatens [IJIK, mosicHITP Ha mnpumepax crnocoObl YMEHBIIEHUS U
MPEIOTBPAIICHUS UX BPEIHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIS O0YYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 37I0pPOBBS: YMECHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHUS BEIIECTB U
XAUMHUYECKUX SIBJICHUI;

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

dbopmy.
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Pa3nen 1.TeopeTnyeckne 0CHOBbI OPraHMYeCKON XUMUH

[IpenmeT opraHnYeCKON XUMUH.
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Uroronopaszneny 3
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2.1 2
aJIKaHBI

’ HenpenenbHble yrieBogopoabL: 6
aJIKEHBI, AJIKAIUEHBI, AJTKUHbBI

23 ApOoMaTHYECKUEYTIEBOIOPOIbI 2
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10 KVIACC

Ne KoangecTBouacos

o/ Temaypoka Bce  KonTpouabHbiep
ro a00TBI

n

[Ipenmet oprannyeckoit
XUMUH, €€
BO3HMKHOBEHHUE, Pa3BUTHE
Y 3HaYEHUE

Teopus crpoenus
OpPraHUYECKHUX

coequHeHu A. M. 1
bytneposa, €€ ocCHOBHBIE
MIOJIOKEHUS

[IpencraBnenue o
Kiaccuukanum

OpraHMYECKUX BEILECTB.
Homenknarypa 1
(cucremaTuyeckas) u
TpPUBHAIILHBIC HA3BAHUS
OpPTraHUYECKUX BEIIECTB

AJNKaHBI: COCTaB U

CTPOEHHUE, 1
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MPEJICTABUTENN ATKAHOB
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a0doThI

Haranzyq
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CHHTETHYECKOTO KayuyKa
U PE3UHBI

AJKMHBI: COCTaB U
0COOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUU PS/I.
AnernneH —
MPOCTEUINUTPEICTABUTE
JbAJTKUHOB

Breruucnenus no
YPaBHEHUIO XUMUYECKOM
peakuun

ApeHbI: 6EH30J U TOTYOII.
TOKCUYHOCTH apEHOB
['eneTnueckas cBA3b
YIJIEBOJOPOOB,
NpUHAIJISKALIUX K
pa3JIMYHBIM KJlaccam
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15

16

17

18

19

20

21

[IpupoaHbIE HCTOYHUKHU
YIJIEBOJOPOOB:
IIPUPOJHBIN ra3 U

NIOITy THBIE HE(TSIHBIE
rassl, He()Tb ¥ IPOIYKTHI
e€ mepepaboTKu

[IpupoaHbIE HICTOYHUKHU
YTIEBOIOPOAOB:
IIPUPOJHBIN ra3 u

HIOITy THbIE HE(TSIHbIE
rassl, He()Tb ¥ IPOITYKTHI
e€ mepepaboOTKu

KonrtponsHast pabora o
pazaeny «YTriaeBogopoab)

IIpenensHbie
OJHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TAHOIL.
Bonopoanascsiszp

MHOroaTOMHBIE CITUPTHI:
STUJICHTJIUKOJb U
TIIALEPUH

DeHO: CTpOEHUE
MOJIEKYJIbI, PU3NUECKUE U
XUMHYECKHE CBOICTBA,
MpPUMEHEHHE

AJLIErnam:
dbopmanbierua u
areTanbaerun. AeToH

OIIHOOCHOBHBIE
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23

24

25

26

27

28

npezenbHble KapOOHOBBIE
KUCJIOTBI: MypaBbHHAs U
yKCyCHas

[Tpaktuueckas pabora Ne
2. «CpoiicTBa pacTBOpa
YKCYCHOM KHUCIJIOTBD»

CreapuHoBas 1
OJIEMHOBAs KUCJIOTHI, KaK
MPEICTAaBUTENN BBICILIUX
KapOOHOBBIX KUCIIOT

Mbr1a kak cOJIM BBICIIHX
KapOOHOBBIX KHUCIIOT, UX
MOIOIIIee NEUCTBUE

CrnosxHble 3(pupbl Kak
MIPOU3BOTHBIC
KapOOHOBBIX KHCJIOT.
[Munponmu3cinoxubIxd3hupo
B

JKupsr: runposnus,
IPUMCHCHUE,
Ouosoruueckas poib
KUPOB

YrieBoasl: COCTaB,
KIaccuukanus.
Baxwueiimme
MPEJICTaBUTENHN: TJII0KO03a,
bpykTo3a, caxapo3a

Kpaxmai u nenntonosa
KaK IIPpUPOIHEIE
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30

31

32

33

34

IIOJINMEPBI

KoHnTtponbHas paboTa mo
pasneny
«Kucnopoacoaepxariue
OpraHuvecKue
COCIIMHEHUSD)

AMWHBI: METHJIAMHH U
AaHHUJINH

AMHHOKHCIOTBI KaK
amM(poTepHbIe
OpTraHUYECKHE
COEIMHEHMS, UX

OHMOJIOTMYECKOE 3HAUCHUE.

IlenTunasl

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS

OCHOBHBIE TTOHSATHSA
XUMHH
BBICOKOMOJICKYJISIPHBIX
COeIUHEHUN

OCHOBHBIE METOJIBI
CHHTE3a
BBICOKOMOJIEKYJIIPHBIX
COCIUHCHUH.
[InacTmaccel, Kay4dyku,
BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



11 KITACC

Ne

n/
n

Temaypoxka

XHUMUYECKUH IIEMEHT.
ATOM. DJIEKTpOHHAs
KOH(pUTypaIius aToMOB

[Tepuonnueckuii 3aKOH U
IIepnonnueckas cucrema
XHMHUYECKUX dJIeMEHTOR /1.
W. MenneneeBa, ux CBs3b C
COBPEMEHHOI Teopueit
CTPOEHHUS AaTOMOB

3aKOHOMEPHOCTH
N3MEHEHHS CBOMCTB
XHUMHYECKHX IJICMEHTOB B
HUX COEOUHEHUN IO
rpyIIaM U NepruoiaM.
3HavueHHe NePUOINIECKOTO
3aKOHA U CUCTEMEI
XHMUYECKHUX DJICMECHTOB
J.. Menneneena B
Pa3BUTHU HAYKHU

CtpocHue BEIecTBa.
XuMHUecKas CBI3b, e
BUJIbI; MCXaHHU3MBbI
o0pa3oBaHMsI KOBAJICHTHOU

KoauuecTBouacoB

Bce  KonTpoJbHbIep
ro a0doThI

IIpakTH4eckue
padoThI

Haranzyq
CHHA

JuieKTpoHHbIenupoBBICOOpa3OBaTE
JIbHbIEpeCcypChI



cBA3U. BonoponHascssas3b

BaneHTHOCTS.
DJIEKTPOOTPHULIATEIHHOCTD.
CreneHb OKUCIICHHUS.
BemectBa MonekynsipHOTO
U HEMOJICKYJIAPHOTO
CTpOEHUS

[TonsiTHE O IUCTIEPCHBIX
cucremMax. MIcTHHHBIEC B
KOJUIOUIHBIE PaCTBOPBIL.
MaccoBas 10 BEIeCTBa B
pacTBope

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHUYEeCKUX
coequHeHuni. I'eHeTHmueckas
CBA3b HGOpFaHI/IquKI/IX
BEILIECTB, Pa3JINYHbIX
KJIacCOB

Knaccudukanus
XUMHUYECKHUX PEAKIUH B
HEOPraHUYECKOU U
OPraHU4YeCKON XUMHH.
3aK0oH COXpaHEHHUs MacChl
BEILIECTB; 3aKOH
COXpaHEHUs U
MIpEBPAIICHUS YHEPTUU TTPU
XUMHUYECKUX PEAKIUAX

CKOpOCTh peaKIuu.
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11

12

13

14

OOpaTumbie peaKITum.
XHUMHYECKOE paBHOBECUE

[TpakTrueckas padorta Ne 1.
«BnusHue pa3znMYHBIX
(haKkTOpOB HA CKOPOCTH
XUMHYECKOU PEAKLIUN»

DJIEKTPOJIUTHYECKAS
nuccormanusa. Ilogarue o
BOJIOPOJHOM IOKa3aTee
(pH) pactBopa.
PeakuunnonHoroooMeHa.
I'mpponu3opraHu4ecKux u
HEOPTraHUYECKUXBEIIECTB

OKucauTenbpHO-
BOCCTaHOBUTEJIbHbBIE
peakmuu. [Tonsitie 00
3JIEKTPOJIN3€E PaCIlIaBOB U
pacTBOpPOB COJIEH

KonrtpomnbHas pabora no
pazzneny «Teopetnueckue
OCHOBBI XUMHI»

MeTtamnel, ¥X MOJIOKESHHUE B
[Iepuoanueckont cucreme
XHMHYECKHUX dJIeMeHTOB /I,
. Menneneena u
0COOEHHOCTH CTPOCHHUS
aTOMOB.
Oo6muehn3nIecKuecBONCTB
aMeTaJljIoB
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19

20
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CrninaBel METaIIOB.
DNEKTPOXUMHUECKUN Psift
HaIpsHKEHUN METaJUIOB

XHUMHUECKHE CBOICTBA
BaXKHECHUIIINX METAJIOB
(HaTpuii, KaJINii, KaJIbLHH,
MarHui, alfOMUHUN) U UX
COCIUHCHUI

XMMHYECKHE CBOMCTBA
XpoMa, MeJ1 U UX
COCTUHECHUN

XHUMHYECKHE CBOMCTBA
IIMHKA, JKeJie3a U UX
COEeIMHEHUN

[TpakTrgeckas padota Ne 2.
"Pemenue
AKCTIEPUMEHTAJILHBIX 337124
o Teme «MeTtamns»"

HGMGTaJ'IJ'IBI, HUX ITOJIOKECHHUC
B [Iepnoandeckoit cucreme
XMUMUYECKHX 3J1€MEHTOB /1.
W. MenneneeBa u
0COOEHHOCTH CTPOCHHUS
aTOMOB

duznueckue CBOMCTBA
HEMETAJUIOB. AJUIOTPONUS
HEMETAJIJIOB (Ha MpuUMepe
KHCcIopo/a, cepsl, pochopa
U yTJIepo/ia)
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25
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28

29

XMMHUYECKHE CBOUCTBA
rajoreHoB, CEPbI U UX
COCTUHEHUN

XMMHYECKHE CBOMCTBA
a3oTa, hocdopa u ux
COCTUHECHUN

XHUMHYECKHE CBOMCTBA
yIJepoJia, KpEMHUS U UX
COeIMHEHUN

[IpuMeHeHne Ba)KHENIINX
HEMETAIUIOB U UX
COCTUHEHUN

O06o0061ieHue U
CHCTEeMAaTH3aINs 3HAaHUH 110
TeMme «HemeTamiery.
Brranciaenus mo
YpaBHEHUSM XUMHUYECKUX
peakuuii u
TEPMOXUMHUYECKHE PACUETHI
[TpakTrgeckas padota Ne 3.
«Pemrenne
AKCTIEPUMEHTAJILHBIX 33714
o TeMme "HemeTramie"y

KonTponbhas padora no
TeMaM «MeTaJuibl» U
«HemeTtamien)

Heoprannueckue u
OpPraHUYECKUE KHUCIIOTHI.
Heoprannueckue u



OpraHn4€CKUC OCHOBAHUA

AmMdoTtepHbIe

HEOPTraHUYeCKUe

30 OpPTraHUYECKUE COCAMHCHHUS.
I'eHeTrueckas cBs3b
HCOPTraHNYCCKUX 1

OpraHn4CcCKuUX BCIICCTB

Ponps xuMuu B
obecrneyeHnu

31 9KOJIOTHUYECKOM,
SHEPreTUYECKON U
MHIIEBON 0€30IacHOCTH,

Pa3BUTHU MCOAUIIUHBI

[IpencraBienwus 06 oOmUX
HaYYHbIX IPUHIUIIAX

32 IIPOMBILUIEHHOTO
MIOJIyYEHUS] Ba)KHEUIIINX
BELIECTB

33 YenoBek B MUPC BCIICCTB U
MaTepruajIoB

XuMHUs "
34
3I0POBBEYECIIOBEKA

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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