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IHOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAaHero oo6mero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepaiuny», TpeOOBaHUM K pe3ybTaTaM OCBOCHUS
dbenepanbHOlt 00pa3oBaTeIbHONW MPOTPaMMbI  CpeAHEro o0Iero o0pa3oBaHMS
(®OIT  COO), mnpencraBieHHbIXx B @DeAepaibHOM  IOCYyAapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
ydebHoro mpenMera «XUMHS» B 00pa3oBaTEeNbHBIX opranu3anusx Poccuiickoii
denepauuy, peamu3yOIIUX OCHOBHBIE 00pa3oBaTENbHbBIE IPOrpPaMMblL, U
OCHOBHBIX TMONOXeHUN «CTparernn pa3BuTus BocnuTaHuss B Poccuiickon
deneparuu Ha niepuoa 10 2025 ronma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO0/0B K pa3paboTKe MporpamMmbl IO XUMHUHU, K OINpPEACICHUIO
oO1elt crpareruu 00y4eHusl, BOCIUTAHUS U Pa3BUTHUSL OOYyYarONINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—-11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHUentyanbHble nonoxkenuss GI'OC COO o B3auMOOOYCIOBIEHHOCTU LIEJIEH,
COJIep)KaHus, pe3yJbTaToB OOy4YeHHs U TpeOOBaHUIl K YpPOBHIO MOJITOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMHU
00111e00pa30BaTeIbHON  OpraHu3aliM, SBISETCS HEOThEMJIEMOM 4YacThlO HX
oOpazoBaHHOCTH. OHO CIY>)KHT 3aBEPIUAIOIIMM 3TAallOM  peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYLINX
LEJIOCTHOM CHCTeME XUMHUYECKOTO o00pa3oBaHUsA. OTH I[EHHOCTH KacaroTcs
NO3HAHUA 3aKOHOB PUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPbl
YelioBeKa, a TakXKe HSKOJOTUYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBI0 M TIpPUPOAHOW cpene. Peanusyercs xXumMuyeckoe o0Opa3oBaHUE
00yJaromMXcsl Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHUs CpeJICTBAMU Y4eOHOTO
npeamMera «XHUMHS», COJIEPKAHHE M TOCTPOCHHE KOTOPOrO OIPEIEIEHbl B
nporpaMMe MO XMMHUU € Y4€TOM chenudUuKd HayKd XUMUU, €€ 3HAUYCHUS B
MO3HAHUU TPUPOJBl U B MaTe€pUaIbHOW JKU3HU OONIECTBA, a TaKkKe C YUYETOM
o0mux 1ened W TPUHIMIOB, XapaKTEPHU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero oduiero oopazoBanus B Poccuiickoii denepanuu.

XUMHSI KaK 3JI€MEHT CHCTEMbl €CTECTBEHHBIX HAayK HUIrpaeT ocoOyio poiib B
COBPEMEHHOM LMBWIM3AIMHU, B CO3/IaHUM HOBOW 0a3zbl MaTepUaNbHON KYJbTYPHI.
Ona BHOCHUT CBOH BKJaJa B (OPMUPOBAHKE PALMOHAIFHOTO HAYYHOTO MBIIICHUS,
B CO3JJaHUE LIEJIOCTHOTO MPEJCTABICHUS 00 OKpYXarolleM MHUpPE KaK O €IUHCTBE
OpUPOABl M YEJIOBEKa, KOTOpoe (OpMUPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIETO MHPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMU U BO3MOXXHBIMH 00JaCTSIMU IPUMEHEHUS.



TecHO B3aUMOJAECHCTBYSI C APYTMMHU €CTECTBCHHBIMU HAayKaMU, XUMHUS CTAJIA
HEOTHEMJIEMOH YacCThI0O MHUPOBOH KYJIBTYpbl, HEOOXOIMMBIM yYCIOBUEM YCIIECITHOTO
TpyJla ¥ >KM3HU KaxJaoro wieHa oOmectBa. CoBpeMeHHas XMMHUS Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHM HalpaBlieHA HAa pEUIeHue
I00aNbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHSA YEJIOBEUECTBA — ChIPHEBOI,
HHEPTeTUYECKOM, MUIIEBON, SKOJIOTMYECKON OE30MaCHOCTH U OXPaHbl 3JJ0POBbSI.

B coorBerctBUM ¢ O0mMMMH TENSIMH W TMPUHIUIAMH CPEIHErO OOIIETO
oOpazoBanus cozepkanue npeamera «Xumus» (10-11 kiaccel, 6a30BbI YpOBEHb
U3YYEHUS]) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM s BBIPaOOTKH  MHPOBO33PEHUYECKHX
OPUEHTHUPOB, YCIECIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, IPOIAOJLKEHUS
00pa3oBaHUsI B pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnstomiuMu  nipeameTa  «XUMHSD»  SIBISIOTCA  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOm@as W HEOpraHuyeckas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEp KaHMsI KOTOPBIX SABIISIOTCS OCHOBBI 0a30BOM HAyKH: cCHCTEMa
3HAHUI M0 HEOPTaHUYECKOW XUMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMHUH) U
opranndeckoil xumuu. GopMUpPOBaHUE NAHHOW CHUCTEMBI 3HAHUW MPU U3YYEHUU
npeaMera oOecleyuBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCEro MHOIrooOpasus
BELIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Ctpykrypa coaepxkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuveckas Xumus» copmMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CHUCTEMHOTO TOJAXO0/Ja K U3y4eHHI0 y4eOHOro Marepuaia H OOyCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW  Ha  ONPEACIIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEIIECTBA
paccMaTpUBalOTCA HA YPOBHE KIIACCUYECKOM TEOPHUHM CTPOECHHUSI OPraHUYECKUX
COCOMHEHUN, a TakKXe Ha YPOBHE CTEPECOXUMHUYECKHX M DJIEKTPOHHBIX
NpeACTaBlieHUd O CcTpoeHud BemiecTB. CBeneHUs 00 H3y4aeMmblx B Kypce
BELIECTBAX JAIOTCS B PAa3BUTHUHU — OT YIJIEBOJOPOJOB JO CIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COEAMHEHUWA. B Kypce OpraHMueckod XWUMHHM MOJyYalOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs IMEPBOHAYAIILHBIC
MpEACTaBICHUS] O XUMHYECKON CBSI3M, KIACCHU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUECKOU pEAKIINU.

[logq HOBBIM YyIJIOM 3peHUsT B NpeaMeTe «XuMHs» 0a30BOro YpPOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
TEOPETUYECKU Marepuan © (PaKTOJOTHYECKHE CBEJCHUS O BEIIecTBaX U
XUMHUYecKo peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas M HeopraHuueckas
XUMUSD» O00yYaroUUMCsl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTMYECKUX MO3ULUH,



Iy0Xe TOHSATh HWCTOPUYECKOE M3MEHEHHEe (YHKIMHA 53TOro 3akoHa — OT
00001IaroIIeH 10 0OBSICHSIOIICH U TPOTHO3HPYIOIICH.

Enunas cucrema 3HaHUM O Ba)KHEWIIMX BELIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX W MPUMEHEHHUM, a TAKXKE O XUMHYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTeKaHus JomoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIEMEHTAMH COJICPKAHUS, HMEIOIIMMH KYJIbTYpOJIOTUUECKUNH W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHUIO B3aWMOCBS3U XHMHH C
JPYTMMHM HayKaMmH, PacKpblBalOT €€ pOJib B IO3HABATEIIBHOW M IMPAKTUYECKOU
NEATeIbHOCTH 4YeJOBeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K IIPOIIECCY
TBOpPYECTBA B O0JIACTU TEOPHUM U MPAKTUYECKUX MPUIOKEHUN XUMHUH, IOMOTAaI0T
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKH OCMBICIHUBATh MHGOPMAIUIO U
NPUMEHSITh €€ Uil TIOMOJIHCHHWS 3HAHWUW, pENICHUS WHTCIUICKTYIbHBIX U
AKCTIIEPUMEHTATLHBIX MCCIIEA0BATEIbCKUX 3a7a4. B 11enom coaepkanue yueOHOro
npeamMera «XHUMHUS» ~ JAHHOTO  YPOBHS  HM3Yy4YEHUSI OPUEHTHPOBAHO  Ha
dbopmupoBaHre y 0O0ydYarOIIMXCI MHUPOBO33PEHUYECKONW OCHOBBI JUIsl TTOHUMAHMS
dbunocopckux uaeH, Takux Kak: MaTepUaIbHOE €IUHCTBO HEOPTaHUYECKOrOo U
OpPraHuyYecKoro Mupa, OOYCIOBJIEHHOCTh CBOWCTB BELIECTB HMX COCTAaBOM U
CTPOCHHEM, I[I03HABAEMOCTh NPUPOJHBIX SBICHUM NYTEM DJKCIEpPUMEHTA U
peIIeHus] TMPOTHBOPEYUH MEXKIy HOBBIMH (akTaMU U  TEOPETUYCCKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUHU SKOJOTUYECKHUX MpoOsieM, a
TaKke Mpo0seM cOepeKeHUsT IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUN U MaTEPUAJIOB.

B nnane pemieHus 3amady  BOCIUTAHUS, Pa3BUTUS U COLIMAIM3ALIUU
oOydJaronuxcsi TPUHATBIE TPOrPaMMON MO XHMHUM TIOJIXOIbI K OIPEICICHHUIO
colepkaHUsT M TOCTPOCHUS TMpeAMeTa MpeayCcMaTpuBarOT (OPMUPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEIOMUX 0a30Boe 3HAYCHUE A
pa3IUYHBIX BHUJOB JEATCIIBHOCTH: pelIeHUus] MpoOJieM, TOUCKa, aHalu3a W
00paboTku nHOpMaIuu, HEOOXOAUMBIX IS IPUOOPETECHHUSI OTIITA TPAKTUYECKON
U HCCIIEIOBATENbCKONW AESATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUU
XUMUMU.

B mpaktuke mnpenogaBaHusi XMMHUM KaK Ha YPOBHE OCHOBHOI'O OOIIEro
00pa3oBaHusl, TaK U HA YPOBHE CPEJIHETO 00IIero o0pa3oBaHus, MIPU ONPECICHUN
COJICPKATENIbHOM XapaKTepUCTUKHU IIeJIed H3y4YeHUs MpeAMeTa HalpaBICHHUEM
MEPBOCTENICHHONW 3HAYUMOCTU TPAJAUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKON HayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPaKTUYECKON
JEATEeIbHOCTU YeJIOBeKa M KaK OJHOT0 U3 KOMIIOHEHTOB MHPOBOM KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LIEJIIEN WU3y4EeHUs
peaMeTa SBJISIETCS BIOJHE OMPAB/IaHHBIM.



CorynacHO JaHHOW TOYKE 3pEHMs TJIABHBIMHU LIEISIMH W3Y4YEHHUsS INpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBASIIOTCSA:

o (opMHUpOBaHHME CHCTEMbl XMMHUYECKMX 3HAHMM  Kak  Ba)KHEHIIeH
COCTABJISIIOIICH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPaA, B OCHOBE KOTOPOU
JeXAT KIIOYEBble MOHATHUS, (PyH/IaMEHTaJIbHbIE 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IEHNIT MUPOBO33PEHUYECKOI0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHS U CTAHOBJICHUS,

o (opMUpOBaHME U PA3BUTHE MPEJICTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XHUMHUYECKHX pEakiui, HEOOXOTUMBIX [UIsi TPHOOpEeTEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHYECKUX SIBICHMIA,
UMEIOINX MECTO B IIPUPOJIE, B IPAKTUYECKON U MOBCEIHEBHON KU3HH;

e pa3BUTHE YMEHHI U CIIOCOOOB JIEATEILHOCTH, CBA3aHHBIX ¢ HAOIIOIEHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTa, COOJIOJIEHUEM MpPaBHII
6€e30MmacHOro 0OpaIEeHHs C BEIIECTBAMHU.

Hapsay ¢ aTtuM, conepkaTellbHasi XapaKTepUCTUKA LIeJed U 3a]1a4 U3yYCHUS
peaMeTa B IporpaMme 1Mo XMMHUM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHUOPUTETAMHU B CHCTEME CpelHero oduiero oopazoBanus. CeronHs B
OpenojJaBaHul XUMHM B  OOJIbIIEH  CTENEHH OTHAETCS  MPEANOYTEHUE
IPAKTUYECKOM KOMIIOHEHTE COAEpKaHus OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
IOJIFOTOBKY BBIITYCKHHKA 00111€00pa30BaTeNIbHON OpraHu3alluy, BIaJCIOIIEro He
HAOOpOM 3HaHUM, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHUSIMU aKTUBHOI'O MOJIYYEHHUS] 3HAHUW U NPUMEHEHUS UX B pealbHOU KU3HU
JUISL peIIeHUs] TPAKTUYECKUX 3a/1au.

B cBA3M ¢ 3TMM mnpu u3yuyeHUM mpeameTra «XUMHUS» JOMHHHUPYIOLIEE
3HaYeHHe NMPUOOPETAIOT TaKUe LENU U 3a]]a4H, KaK:

ajanTtanusi 00y4aroluxcsi K yCIOBHUSIM TUHAMUYHO Pa3BUBAIOILIETOCS MUPA,
dbopMHpOBaHWE  MHTEJUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEIbHOMY NPUHATHIO T'PaMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYAIMSIX, CB3aHHBIX C BEIIECTBAMH M HX
pPUMEHEHUEM;

dbopMupoBaHHEe Yy O0OyYarolUMXCsl KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEpPCAIbHOE 3HAYEHUE JUIsl Pa3IMYHbIX BHJIOB
NESATENHHOCTH: PEIIeHus po0JeM, MOUCKa, aHaIu3a U 00padOTKU WH(POPMAIIUH,
HEOOXOJUMBIX il TNPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BAXHOE MECTO B TMIO3HAHUM XHWMHUH, a TaKXkKe i1 OUEHKH C TO3ULUl
9KOJOTMYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEUIECTB M XHUMHUYECKHX
IPOLIECCOB HA OPraHU3M Y€JI0BEKA U IPUPOAHYIO CPENY;



pa3BUTHE TO3HABATCIIBHBIX HHTEPECOB, MHTC/UICKTYAIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEH 00yJarOIINXCS: CIOCOOHOCTH CAaMOCTOSITEIFHO MPUOOPETATh HOBBIE
3HAHMS 110 XMMHUHU B COOTBETCTBHH C )KM3HCHHBIMU MTOTPEOHOCTSMH, UCITOIH30BATh
COBpEeMEHHBbIC MH(GOPMAIIMOHHBIE TEXHOJOTHH JJIA TIONCKA W aHalln3a y4eOHOU n
HAyYHO-TIOMYJIIPHOU MH(POPMAITUH XHMHUYECKOTO COICP KAHMS;

dbopMHUpOBaHUE U Pa3BUTHE Y 00YUAIONTUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIUICHUS, HA0II01aTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPBIE 0COOCHHO
HEOOXO/JMMBI, B YaCTHOCTH, NMPU IUTAHUPOBAHWHM W TPOBEICHUH XHUMHYECCKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUE Yy oOOydJarommxcss YOSKIEHHOCTH B TyMaHUCTHYECKOM
HAIIPABJICHHOCTH XHMMHH, €€ BaXKHOM POJM B PCIICHHM INIOOAIBHBIX IMPOOIEeM
PalMOHAJILHOTO TTPUPOIONIOIH30BAHMS, TTOMIOJTHEHUS SHEPTETUUECKUX PECYPCOB H
COXpaHEHUsI TPHPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOJMMOCTH OCpPEKHOTO
OTHOIICHUS K TIPUPOJE M CBOEMY 3JI0pPOBBIO, a TakKe IMPHUOOPETEHUS OIbITa
UCTIOJb30BAHUS TOJIYYCHHBIX 3HAHWK I TPUHATHS TPAMOTHBIX PEIICHHHA B
CUTYaIIMIX, CBI3aHHBIX C XUMUYCCKUMH SIBIICHHSIMHU.

B yueOHOM mmiaHe cpeaHero oOmmero oOpa3oBaHMS NPEIMET «XHUMUSDY
0a30BOr0 YPOBHS BXOJHUT B COCTaB MpeIMeTHOH o0nacTu «EcTecTBeHHO-HAy4YHbIE
IPEIMETED).

OO1mee 9yncI0 9acoB, OTBEAEHHBIX JIJIS U3YUYCHUSI XUMUH, HA 0230BOM YPOBHE
cpeaHero oOrero odpasoBaHus, cocrabisieT 68 gacos: B 10 kimacce — 34 gaca (1
gac B HeJeno), B 11 kimacce — 34 yaca (1 gac B Hezenio).

COAEPKAHUE OBYUEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTruyeckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenqmer opraHM4ecKON XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
IIOJIyYEHUN HOBBIX BELIECTB M MaTepUaNoB. Teopus CTPOECHUS OPraHUYECKHX
coenunenuit A. M. bytnepoBa, e€ ocHOBHBIE ToJI0KeHHS. CTPYKTYpHBIE (POPMYIIbI
OpPraHMYECKUX BemecTB. [ omonorus, wuszoMepus. XuUMHYECKas CBS3b B
OPraHUYECKUX COCIMHEHUAX — OJMHAPHBIC U KPATHBIC CBSA3H.

[IpencraBienne o KiacCU(pUKALMK OpraHuyeckux BeuiecTB. HomeHknatypa
OpPraHMYeCKUX COEOUHEHHM (CUCTEeMaThyecKkas) ¢ TpUBUAJIbHbIE Ha3BaHUs
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

DKCNEPUMEHTAIbHBIE METOJIbl HM3YyYEHUS BEIIECTB U HX NPEBPAILCHUN:
O3HAaKOMJIEHHME ¢ 0o0pa3suaMy OpPraHMYECKHX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJEKYJ OpPraHMYECKUX BEIIECTB, HaONIOJEHHE U



ONMCAHUE JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALICHUI0 OPIAHUYECKUX BELIECTB
IpY HarpeBaHuu (TUTaBJICHHUE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKMHA psAA. MeTaH W dTaH —
OpocTelIne MNPEJCTABUTENN AalIKaHOB: (PU3NYECKHE W XHMHYECKHE CBOMCTBA
(peakuuu 3aMelleHus] U TOPEHUs), HAxXOXKJIEHUWE B MPUPOJE, MOJYyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJOTUUECKUN psll. DTUIEH U NPONUIEH —
npocTellne MNpPEeJCTABUTENN AQJIKEHOB: (PU3MYECKHE W XHMHYECKUE CBOMCTBa
(peakuuu THAPUPOBAHMS, TANOTCHUPOBAHUSA, THUAPATALHUH, OKHCIECHHUA W
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHUE.

Ankanuensl: OyTtaauen-1,3 m MerunOyranueH-1,3: cTpoeHue, BaKHEWIIWE
XUMHUYECKHE CBOWCTBA (peakiusi nonumepusainuu). [lomyueHrne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJNKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, FTOMOJIOTUYECKUN pAll. ALIETUIIEH
— MpOCTEHIIMH TpeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (U3UUECKUE U
XUMHUYECKUE CBOMCTBA (peaklUu THIPUPOBAHMS, TAJIOT€HUPOBAHUS, THApPATAIUH,
TOpEeHus1), NOJyYEeHUE U TPUMEHEHUE.

Apensbl. bensoin: coctaB, crpoeHue, (pU3NYECKUE W XMMHYECKHE CBOMCTBA
(peakuuu raJoreHUpOBaHUS U HUTPOBAHUS), MOJYYEHUE W NPUMEHEHue. Tonyon:
cocmas, cmpoenue, ¢uzuueckue U  Xumuueckue  ceolcmea  (peakyuu
2ANI02eHUPOBANUSL U HUMPOBAHUS), NoOayuYeHue u npumeHnenue. TOKCHUYHOCTH
apeHoB. ['‘eHeTnueckasi CBA3b MEXAY YIJIEBOJOPOAAMH, NPUHAISKAILMMUA K
Pa3IMYHBIM KJIACCAM.

[IpuponHblE MCTOYHUKHM YTII€BOAOPOAOB. lIpupoaHbpii raz u ImOIyTHBIE
HedTanpie Ta3pl. HedTh u e€ mpoucxoxknenune. CrocoObl mepepadoTKu HEPTH:
NEPEroHKa, KPEeKUHI (TePMUYECKUM, KaTaluTU4YeCKuil), mnupoius. [Ipomykrsl
nepepadoTKu He(pTH, UX MPUMEHEHUE B MPOMBIIIIEHHOCTH U B ObITY. KamMeHHbIN
yTOJb U MPOAYKTHI €r0 MepepadOTKH.

OKCHEpPUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HUX IPEBPALLECHMIA:
O3HAKOMJIEHWE C 00pa3lamMu IJJaCTMAcC, KAay4yKOB W PE3HUHbI, KOJUICKIUU
«Heptp» u  «Yroap», MOAECIUPOBAHUE  MOJIEKYJ]  YIJIEBOJAOPOJIOB U
raJIOr€HONPOU3BOHBIX, MPOBEACHUE NPAKTUYECKON PabOThI: MOJIYyYEHUE ITHIICHA
Y U3YUYEHHE €TO0 CBOMCTB.

Pacuérnble 3anaun.

Boluucnenuss mo ypaBHEHMIO XHMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEaKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB I IPOIYKTOB PEAKILIUH).

Kuciaopoaconepxkamue opranu4eckKue COeJHHEHUA




[IpenenbHple OQHOATOMHBIE CIHUPTHL. MeETaHOJ W 3TAHOJN: CTPOCHHE,
¢usnyeckue MW XUMUYECKHE CBOMCTBA (pEaklUM C aKTUBHBIMH MeETajlllaMH,
raJIOTEHOBOJOPOJAMHU, TOPEHUE), MNpUMEHEHHE. BOIOpOIHBIE CBS3UM MEXIY
MOJIEKYJIaMU CIIUPTOB. [[eficTBHE MeTaHOa U 3TaHOJIa Ha OPTraHu3M YeJIOBEKA.

MHoOroaToMHble  COUPTBL. ODTWICHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBA (B3aMMOJCHCTBHE CO MICIOYHBIMH
MeTaJ/llaMH, KauyeCTBEHHas peakuus Ha MHOTOAaTOMHBIE CIUPTHI). JleiicTBuE Ha
opranusM yenoseka. [[puMeneHne rmmuepuHa U STUIIEHTJIMKOJIS.

®deHos: CTpOEHHE MOJEKYJbl, (U3MYECKHUe M XHUMHUYECKHE CBOICTBA.
Toxcuunocth (perona. [Ipumenenne Genomna.

Anpperunpl U kemowuwvl. DoOpManpIErHl, ALETAIBIAETHI:  CTPOEHUE,
¢usnyeckue W XUMHUYECKHE CBOMCTBa (peaklUuU OKHUCICHHUS W BOCCTAaHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEeHHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TMpeZesibHble KAapOOHOBBIE KUCIOTHl. MypaBbUHAs W
YKCYCHasi KHCIIOTBI: CTpPOCHHE, (PU3MUECKUE U XMMUYECKHE CBOWCTBA (CBOMCTBA,
oOmrue JUIs Kiacca KUCIOT, peakius 3TepuuKalnn), MoIydyeHe U MpUMEHEHHUE.
CreapuHoBasi U OJICMHOBAas KUCJOTHl KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHUCIOT. MbLTa KaK COJIM BBICHIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IEHCTBHE.

CnoxHble >(QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCHOT. ['uuponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupos. buonornueckas
POJIb XKUPOB.

VYrneBonpl: cocrtaB, KiaccuUKalMs ~ yriaeBoAoB  (MOHO-, JHU- U
noyiucaxapubl). ['oko3a — npocTelinii MOHOCaxapu1: 0COOEHHOCTH CTPOEHUs
MOJIEKYJIbI, (U3UYECKME W XHMMHYECKHE CBOMCTBAa (B3aUMOJEHUCTBHE C
ruapokcugom meau(ll), oxucnenne amMmmuadHbIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TIJIIOKO3bl), HAXOXKJIECHUE B MPHUPOJE, MPUMEHEHUE,
ouonoruyeckas poiib. @orocunre3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak npupojHbie nonuMepbl. CTpoeHue kpaxmana U
HEeJUTI0JI03bl.  DU3MYEeCKME W XHMMHUYECKHE CBOMCTBAa Kpaxmajia (THUApPOIH3,
KaueCTBEHHAsI PEAKIIUS C HOJOM).

OKCIEpUMEHTANbHBIE METOJbl M3Yy4YEHUS BEUIECTB M HMX IPEBPALICHUN:
pOBe/IeHHE, HAOJIIOJICHHE W ONHMCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaU€CTBEHHBIE PEAKIMM OJHOATOMHBIX CIUPTOB (OKUCIEHUE ATaHOJa
okcuznoM Menu(ll)), MHOroaToMHbBIX CHHUPTOB (B3aUMOJEHCTBUE TJIMIIEPUHA C
rugpokcugom meau(ll)), anpaernioB (oKMcI€HHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u rugpoxcumom wMenu(ll), BzammomelcTBHE Kpaxmanga C HOJOM),
IPOBEICHHE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnsie 3anaun.



Beluucnenuss mo ypaBHEHHMIO XHMHYECKOW peakuuu (maccel, 00BEMa,
KOJIMYECTBA MCXOHOTO BEIIECTBA WM MPOJIYKTa PEaKIMK MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WU MPOJTYKTOB PEAKIIUH).

A3oTcoiepKalue OpraHuuecKue COeTMHECHHUS.

AMMHOKHCIIOTBI KaK aM(OTEpHBIE OpPTaHWYECKHE COoeAHCHUS. DU3NIecKue
U XUMUYECKHE CBOWCTBA aMHUHOKHUCIIOT (Ha MpuMepe TiuiuHAa). bromornmueckoe
3HaUYE€HUE aMUHOKHUCIOT. [lenTuapr.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHenus. [lepBuuHas,
BTOpPHYHAS M TPETHUYHAS CTPYKTypa OeiaKkoB. XHWMHYECKHE CBOWCTBA OCIIKOB:
TUAPOJIH3, ICHATYpAIHs, KAYeCTBEHHBIC PEAKIINK Ha OCIIKU.

OKCHEepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IMPEBPAICHUIA:
HAOJIIO/ICHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JeHATYpalus OCIKOB MpU
HarpeBaHUM, LIBETHbIC PEaKlUU OEIKOB.

BbicokoMoJ1eKyIsIpHbIE COeTUHEHH S

OCHOBHBIC TOHSATHS XUMHU BBICOKOMOJICKYJISIPHBIX COCIUHCHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUHU, CPEIHSSI MOJICKYIIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCIMHEHHH —
MOJIMMEPHU3ALIUS U TTOJTMKOHICHCAIIHS.

DKCIEpPUMEHTAIbHBIC METOJbl HW3YYCHHUS BEIIECTB W WX MPEBpaICHUI:
O3HaKOMJIEHHE ¢ o0pa3llaMy MPUPOIHBIX W UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanusi MeXIPEIMETHBIX CBSI3€H MPU U3YYCHUH OPTraHUYECKOW XMMUU B
10 kiacce OCyIIECTBISIETCSI 4Y€pEe3 HCIOJIb30BaHUE KaK OOIIMUX €CTECTBEHHO-
HAYYHBIX TIOHSTHM, TaK W TOHSATHH, SBJISIOMIMXCS CUCTEMHBIMHU JUISI OTIEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0111e ecTeCTBEHHO-HAYYHBIEC MTOHSATHUS: SIBJICHUE, HAYYHBINH (DaKT, TUNOTE3a,
3aKOH, TEOpPHs, aHAJU3, CUHTE3, KiacCU(UKaius, NepuoaUIHOCTh, HAOIIOEHHE,
U3MEPEHUE, IKCTIEPUMEHT, MOICIIMPOBAHUE.

®dusuka: Marepus, DdHEPrus, Macca, aroM, DJIJIEKTPOH, MOJeKyJa,
OPHEPreTUYECKU YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UYCCKUE BETUYMHBI U SAMHUITBI UX U3MEPEHUS.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJOTHYECKH aKTHBHBIC BemiecTBa (O€IKU, YTJICBOIBI, KHUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIe, TOILIUBO,

PECYpCHI.



TexHonorus: IMUOICBLIC TIPOAYKTBI, OCHOBBI PAlMOHAJIBHOTO IIUTAHUA,
MOKOIIHUC CPCACTBA, JICKAPCTBCHHBIC 1 KOCMCTHYCCKUC IIPCIIapaThbl, MAaTCPpHUAJIbI U3
HCKYCCTBCHHBIX U CHHTCTUYCCKUX BOJIOKOH.

11 KIIACC

OBIIAS N HEOPTAHUYECKASA XUMUSA

Teopernyeckre 0OCHOBbI XUMHUU

XuMu4eckuii 3aeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J10uKa. DHEPreTUUECKUEe YPOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpeiesieHUs] 3JEKTPOHOB MO OpOUTalIsiM B aTomax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHASI KOH(DUTYpaIHsI aTOMOB.

[lepnoanueckuit 3akoH u [leproanyeckas cucreMa XUMUYECKUX SJIEMEHTOB
. Y. MenneneeBa. CBsi3b NMEpUOJUYECKOTO 3aKOHA U Ilepuogmyeckoil cuctembl
xuMudeckux aneMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XUMHUYECKHX DJJIEMEHTOB W
00pa3yeMbIX MMHU MPOCTHIX U CIOXHBIX BEHIECTB MO TPYIIaM U MEPUOJAM.
3HaYeHue MEePpUOANYECKOrO 3aKOHA B pa3BUTHHU HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBsI3b. BHJIbl XUMHYECKOM CBA3U
(KOBaJICHTHAsl HEMOJSIpHAs W MOJSpHAsl, UOHHAs, MeTauinyeckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBI M  JIOHOPHO-
aKuenTopHslil). BomopongHas cBs3b. BalleHTHOCTB. DJEKTPOOTPHULATENBHOCTD.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJIIDHOTO M HEMOJEKYJISIDHOTO  CTPOEHHUA.  3aKOH
MOCTOSHCTBA COCTaBa BELIECTBA. THIbI KPUCTAINYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIIA KPUCTAIUIMYECKOU PEIIETKHU.

[lonstne o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10151 BelecTBa B pacTBOpE.

Knaccuduxanus HEOPTraHUYECKUX COECIMHEHU. Homenknatypa
HEOPraHUYECKUX BelecTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3TUYHBIM KJIaccaM.

Xumnueckas — peaknusa.  Kiaccupukanms  XUMHUECKHX — peakmuii B
HEOPraHUYECKOM M OpPraHWYeCKOM XHWMHH. 3aKOH COXPAHEHHUsS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHHS SHEPTUH IPU XUMHUECKUX PEAKLIMIX.

CkopocTb peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakunn. XUMHYECKOE€ paBHOBecue. DakTOphl, BIUSAIONIME HA COCTOSHHE
XuMHu4eckoro pasHoBecus. [Ipunnumn Jle [larense.

Dnektponutuyeckas auccounanus. CuiabHbie U ciiadble 35eKTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTpAJIbHAS, IIEJIOYHAS.

OKUCIUTENIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.



DKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUS BEUIECTB M HMX IPEBpaAIICHUA:
neMoHcTpanus tabnun «llepuoanyeckas cucrema XuMudeckux 3meMmerToB [[. .
MenpeneeBay, U3ydeHHE MOJENEeH KPUCTAUIMYECKUX PEMIETOK, HAOII0JIeHne U
OTNHUCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIoKEHHUE TIEPOKCHIA
BOJIOPOJA B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIbI0O YHUBEPCAIBHOTO HWHJMKATOpPA, PpEaKIUW HOHHOTO OOMEHaA),
MIPOBEICHUE TIPAKTUYECKON paboThl «BiusiHue pa3nuyHbiX (aKTOPOB HA CKOPOCTh
XUMUYECKOUN pEAKIIUM.

Pacu€rHble 3anaum.

Pacuétsl 1O ypaBHEHUSIM XUMHUYECKHUX pEAKIUA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HUCIIOIb30BAHUEM IOHATHS «MAaccoBas
JIOJISI BELIECTBAY.

Heopranuuyeckass xumus

Hemeramnel. Ilomoxxenue HemetaiuioB B llepuoamueckor  cucreme
xumuueckux sneMentoB [[. M. MenpeneeBa U 0COOEHHOCTH CTPOEHHSI aTOMOB.
du3nyuecKkue CBONCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuUMepe
KHCJIOpOJIa, cephl, hocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAUIOB (TaJIOT€HOB, CEpbl, a30Ta,
docchopa, yriepoga U KpeMHHs) W HUX  COCAMHEHUNU  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOAHBIX COSTUHEHHUIN).

[IprumeHeHne BaXXHEUIINX HEMETAILUIOB U UX COEUHECHUMU.

Merannel. Ilonoxenne meramnoB B llepuoanueckoil cucteMe XMMHUYECKUX
anemeHToB [[. . MenaeneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000J0YEK
aToMoB MeTauioB. O0mue (usnyeckue cBoicTBa MeTauioB. CIUIaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUN Pl HANIPSIKEHUI METaJIOB.

XUMHUYECKUE CBOMCTBA BAXHEUIIMX METAUIOB (HATPUM, KaJIUM, KaJIblLIMi,
MarHui, alfOMUHUHI, [IUHK, XPOM, JKEJI€30, MEJib) U UX COCTUHEHUH.

OO01mue crnocoObl MnonxyyeHus: MetamuioB. IIpuMeHeHre MeTaiioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MpPEeBpallCHUN:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIUIaBb», 00pa3lOB HEMETAILIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aj7a4, HaOJI0JICHUE U OINUCAHUE JEMOHCTPALIMOHHBIX H
Ja00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIIPOKCHUJIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI04Yel, KAUeCTBEHHbIC PEAKI[MU Ha KATUOHBI METAIJIOB).

Pacuérnble 3anaun.

Pacuérel maccel BemiecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, MAacce WIM O0OBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BELIECTBA) NPOAYKTOB PEAKIIMH, €CIH OJHO
Y3 BEILLIECTB UMEET NMPUMECH.



XuMHuS U KU3Hb

Ponp xuMum B oOecriedeHHH 3KOJOTHYECKOM, YHEPreTHUEeCKON W IHIICBOM
0€30MacHOCTH, Pa3BUTHH MeAULMHBL. [loHSTHE O HAyyHBIX METOAAaX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHUOUIAX [POMBILIIEHHOTO
MOJTYy4YECHUS BAXKHEUIINX BEIIECTB.

YenoBek B MHpe BELIECTB W MATEPUANIOB: BAKHEUIIME CTPOUTEIIBHBIC
Marepuaibl, KOHCTPYKLUHMOHHBIE MarTepuasbl, KpacKHh, CTEKIIO, KepaMHKa,
MaTepuaibl s JJEKTPOHHKH, HaHOMAaTepHasbl, OPraHUYECKUE U MHUHEPAIBHbBIC
yaoOpeHus.

XuMHsT U 3J0pOBbE YEIIOBEKA: MPABUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpernaparoB, MpaBuja OE30MaCHOTO KCIIOIB30BAHUS MPENapaToB OBITOBON XUMUHU
B IIOBCETHEBHOW JKU3HMU.

MexnpeameTHbIe CBA3U.

Peanmzamusi  MeXIpenIMETHBIX CBSi3ed TNpU  H3yUYEeHUH  OOmEeH W
HEOpraHn4eckoi xumuu B 11 kiacce ocylIecTBISETCS Yepe3 UCIOJIb30BAHUE KAK
oOIMX €eCTEeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TOHATUNA, SBJISIOLIUXCS
CHUCTEMHBIMH I OTIAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHBIM (DaKkT, rUIoTe3a, 3aKOH,
TEOpusl, aHauu3, CHHTE3, KiIacCupuKalus, MepPUOAUYHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusuka: Marepus, SHEPrus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH,
W30TOII, paIHOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUIN YPOBEHD, BEILIECTBO, TEIO,
00BEM, arperatHoe COCTOSIHHE BEIIECTBA, (PU3MUECKHE BEIMYUHBI U €IUHUIIBI MX
U3MEPEHUS, CKOPOCTb.

Bbuonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, Makpo- U
MUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTraHU3ME.

['eorpadus: MuHepasnbl, TOpHbIE MOPOJIbI, MOJIE3HbIE UCKONAEMbIE, TOILIMBO,
pPECYPCBL.

TexHonorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJULYyprus, MPOU3BOJICTBO
CTPOUTEIIBHBIX MaTEPUANIOB, CEIbCKOXO3IMCTBEHHOE IIPOU3BOJICTBO, IIHILEBAs
IPOMBIIIEHHOCTh,  (papMalieBTHUECKasi  MPOMBILUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX IIPEnaparoB, IPOU3BOACTBO KOHCTPYKLUMOHHBIX MAaTE€pUAIOB,
AJIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.

IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110
XNMHHU HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI



dI'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
00yYaloImMUMUCI TpOorpaMM CpeaHero ooOmero oOpa3oBaHus (JIMUHOCTHBIM,
METanpeIMETHBIM W TOpeIMETHbIM). HayyHo-meToauyeckoll OCHOBOM s
pa3pabOTKHU IUIAaHUPYEMBIX PE3YyJIbTaTOB OCBOEHHUS NPOrPAMM CPEIHEr0 OOILIEro
00pa30BaHUsl ABJIAETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B coorBeTcTBUM € CHCTEMHO-AESATEIBHOCTHBIM IOIXOJOM B CTPYKTYype
JMYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MpeAMETa «XHUMHsS» Ha YPOBHE CPEIHETO
o011ero 06pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABISIONINUE:

O0CO3HaHHE OOYYAIOIIUMHKCS POCCUHUCKOM TPaKTAHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEIEIICHHIO;

HaJIMYKUe MOTUBALIUU K O0yUEHHUIO;

LeJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JIMYHOCTH HA OCHOBE
KJIFOUEBBIX LICHHOCTEW U UCTOPUYECKHUX TPaJAULIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYy4arolIUMXCsl PYKOBOJACTBOBAaThCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICJIOBBIMUA yCTAHOBKaMH, MPUCYIIMMHU LEIOCTHOU
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJIMYM€ MPABOCO3HAHUS HKOJIOTMYECKON KYJIBTYPbl U CHOCOOHOCTH CTaBHUTh
LEJIN U CTPOUTH )KU3HEHHBIE IIAHBI.

JIM4HOCTHBIE pEe3yJbTaThl OCBOEHUsS IpeaMeTa «XHMHs» JOCTUTalOTCS B
CAMHCTBE Y4YEOHOM M BOCHUTATEIBHOW JACSITENIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU
U HJealaMd POCCHMCKOTO TPakIaHCKOro O0INecTBa, MPUHATHIMU B OOIIECTBE
HOpMaMd W TpaBWIaMHM  IIOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaroIMXCcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHS NpeAMETa «XHUMHS»  OTPAKAIOT
c(OpPMUPOBAHHOCTh OMNBITa TO3HABATEILHOM M MPAKTHUECKOH NEATEIbHOCTH
oOydaromuxcsl Mo peanu3aly MNPUHATHIX B 0OIECTBE LIEHHOCTEH, B TOM YHCIIE B
4acTH:

1) rpamIaHCKOTrO BOCIMTAHMS:

OCO3HaHUs 00YYaIOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX MPaB M O0S3aHHOCTEMH,
YBaXXEHUS K 3aKOHY U [IPABONOPAJIKY;

IPEACTABICHUS O COLMAJIBHBIX HOpMax M IIpaBWiIaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JESATENbHOCTH NPHU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUN Y4YEOHBIX M TMO3HABATEIBHBIX 3a7a4, BBHIMOJTHEHUU
XUMUYECKUX 3KCIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M TPUHUMATh MOTHUBBI, HaAMEPEHHS, JIOTHKY WU
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbIX BUAOB YUEOHOU JAEATEIbHOCTH;



2) IATPHUOTHYECKOr0 BOCIIUTAHUA:

LIEHHOCTHOIO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEYECTBEHHOW XMMHH;

YBaXEHUSI K MPOLECCY TBOpUECTBAa B OOJACTU TEOPUU U NPAKTUYECKOTO
OPUMEHEHUS XUMHH, OCO3HAHHUS TOTrO, YTO JIOCTM)KEHHS HAyKH €CTh pe3yJbTaT
JUIMTENbHBIX ~ HAOJIOJAEHUN, KPOMOTIUBBIX  HAKCHEPUMEHTAJIbHBIX  IOUCKOB,
MOCTOSIHHOTO TPYyJa YYEHBIX U NPAKTUKOB;

UMHTEpECca M TO3HABATEJbHBIX MOTHBOB B TOJYYEHHU M TOCIEIYIOLIEM
aHayM3e MH(OpPMALMU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHHUS:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 IIOBE/ICHHSI;

CIIOCOOHOCTH OIIEHUBATH CUTYAIlMH, CBSI3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TFOTOBHOCTH OLIEHMBATHh CBOE IIOBEJIEHUE M IOCTYIIKM CBOUX TOBapHIIEH C
MO3ULIMI HPABCTBEHHBIX M IIPAaBOBBIX HOPM M OCO3HAHHME NOCIEACTBUUA 3THUX
MOCTYIIKOB;

4) gpopMupoBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHHUs IEHHOCTEH 370poBOro W 0Oe30macHOro o0pas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHONICHHS] K COOCTBEHHOMY (u3mdyeckomy u
IICUXUYECKOMY 30POBBIO;

coOmnro/ieHus MpaBuil 0€30MacHOro oOpallleHusi ¢ BEUIECTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

NOHMMAHHUSI LEHHOCTH TPaBWJ HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€e3011acHOr0 MOBEJCHUS B CUTYAIUX, YTPOKAIOIIUX 3JOPOBBIO U JKU3HU JIIOJCH;

OCO3HaHMS TOCIEJACTBUNA W HEMPUATUS BPEAHBIX NPUBBIYEK (YHOTpEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOIr0 BOCIIUTAHMS

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIHCKON
NEeSTENbHOCTH, OOIIECTBEHHO IOJE€3HOM, TBOPYECKOM W  JPYrux BHAAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/ay
COIMAJIbHOM HAIMPABICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTepeca K MPAaKTHUYECKOMY HM3YUYEHHIO MPOQECCHl pa3IudyHOTO pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHHUM M0 XUMHU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

FOTOBHOCTM K OCO3HaHHOMY BBIOOpDY HMHJIMBHAYaJIbHOM TpaeKTOpUU
oOpazoBaHus, Oyaymieil mpodeccuy W peaau3alud COOCTBEHHBIX JKHU3HCHHBIX



IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHUU, HHTEPECOB U
oTpeOHOCTEH 00IIeCTBA;

6) 3K0J10TNYeCKOro BOCIIUTAHMSA:

AKOJIOTMYECKU 1I€JIeCO00pa3HOr0 OTHOILIEHUS K NPUPOAE, KAK HCTOYHUKY
CYILIECTBOBaHHMS )KM3HHU Ha 3€MIIE;

NOHUMAaHUS TJIOOATBHOIO XapakKTepa SKOJOTMYECKUX NpOOJIEeM, BIIHASHUS
HYKOHOMHMYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOJAHON U COLIMAIIBHON CPEJIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIOIb30BAHUA JOCTHXKEHUNA XUMHH IS
pelIeHus] BOIPOCOB PALIMOHATIBHOTO PUPOAOIIOIb30BAHUS;

AKTUBHOIO HENPUATHS JEUCTBUM, NPUHOCIIIMX BpEI OKpYyXKaroueu
OPUPOJIHON cpese, YMEHHsI MPOTHO3UPOBATH HEOJArONPHUATHBIE IKOJIOTUYECKUE
NOCJIEACTBUA NPEANPUHUMAEMBIX ACCTBUI U NPEIOTBPAILATD UX;

HaJM4MUsl Pa3BUTOTO 3KOJIOTMYECKOrO0 MBILIUIEHUS, YKOJIOTUYECKON KYJIBTYpHI,
omnbITa NesATENbHOCTU HKOJIOTUYECKOM HaIPaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATHCSI UMM B IO3HABATEIbHOM, KOMMYHHMKAaTUBHOM M COIMAIBHOU
IPAaKTHKE, CHOCOOHOCTM U YMEHHUS AaKTUBHO MPOTUBOCTOSATH MJICOJIOTUU
xemooouu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOLIECTBEHHON IPAKTUKH;

NOHMMaHUs creuu(pUKU XUMUU KakK HayKHd, OCO3HAaHHA €€ poilu B
GbopMHpOBAHMU PALMOHATIBHOTO HAYYHOT'O MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO
IPEACTaBlICHUs 00 OKpYKaloUIeM MUpE KaK O €IMHCTBE NMPHUPOAbl U YeJIOBEKa, B
NO3HAHWW TMPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIIEHWH NpOoOJIEM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOeKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHUMHUHM JUJII  COBPEMEHHOM
UMBWIM3ALMU: B €€ TIyMaHWCTHUYECKON HANpPABIEHHOCTH W BaXXHOW pOJIM B
CO3J]aHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYpPbl, PEIIEHUU TJI00ATBHBIX MPoOIeM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, DHEPIETUUECKOM, MMUILEBON U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, 00ECHEUYEHUU YCIOBUMN
YCHEIIHOTO TPyAa U SKOJOTUYECKH KOM(POPTHOM IKU3HU KaXKIOTO 4YIEHA
00IIIEeCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: [OHMMAHHUSA CYIIHOCTH METOOB
MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOJB30BaTh
NOJTydyaeMble 3HaHUS JJI aHaJIM3a U OOBSICHEHUSI SBJIICHUN OKPY>KAIOIEro MUpa u
MPOUCXOMSAIIMX B HEM U3MEHEHUM, YMEHHUS JieTIaTh 000CHOBAHHBIE 3aKJIIOYCHHS Ha
OCHOBE HAy4YHbIX (AKTOB M UMEIOIIUXCS JAaHHBIX C LEJIbI0 MOJXyYEHUs
JIOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSATEIFHO HCIIOJIB30BAaTh XUMHUYCCKHAE 3HAHUS IS
penieHus TpoOJieM B peaabHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K IO3HAHHUIO M UCCIIeI0BATEIbCKON ACSITEbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caM000Opa30BaHHI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMA TI0 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pasnudHbIX chepax mpodeccruoHanbHOM

NEATEIIBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yibTaThl OCBOCHMs y4eOHOTO IpenMera «XHMHUsS» Ha
YPOBHE CpeHEro 0011ero 00pa3oBaHus BKIOYAIOT:

3HAUMMbIE IS bopMHpOBaHUS  MHMPOBO33PEHHUS]  OOy4YarOIIMXCS
MEXIMCIUIUTMHAPHBIE (MEXIIPEAMETHbIE) O0IIeHayYHbIe MOHATHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, dHEPIHsl, SIBJICHUE,
IPOLECC, CUCTEMA, HAyYHBIH (DAaKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIEA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U APYTHE);

yHUBEpCAJIbHbIE Y4YEOHbIE NEHUCTBUS (MO3HABaTEIbHbIE, KOMMYHHKAaTUBHBIE,

pEryJISITUBHBIE), o0ecreynBaroIne dbopmupoBaHue byHKIIMOHATBHOM
TPaMOTHOCTH U COIIMATTLHOW KOMITETEHITH 00YYarOIINXCS;
CIIOCOOHOCTH o0yJaronmxcs UCTIOJIh30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbBIC
JICUCTBHUS B IO3HABATEIbHOW U COLMAIIBHOM ITPAKTHUKE.

MeranpeagMeTHbIE PpE3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TI03HABATEIbHBIMH, KOMMYHMKATUBHBIMH U  PETryJSATHBHBIMU
JICUCTBUSIMU.

OBaagenue YHUBEPCAIbHBIMHA Y4eOHBIMH NMo3HaBaTeJbHBIMH
JAeHCTBUSIMU:

1) 0a30Bble JJOorHYecKune JeicTBUS:

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

ONPENENATh LENU JAESATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUSA, COOTHOCHUTD PE3YJIbTAaThl ACATEIbHOCTH C TOCTABICHHBIMU LIEJISIMU;

MCIIOJIb30BaTh MPHU OCBOCHUW 3HAHUM NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICTIATh XAPAKTEPHbIC MPU3HAKU TMOHATHM U YCTAaHABIMBATh HUX B3aUMOCBS3b,
MCII0JIb30BaTh COOTBETCTBYIOIIME MOHITHS 1JI1 OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JUIA KJIACCHU(PUKAIIMKU BEIICCTB M
XUMHYECKUX PEAKIIU;



yCTaHaBJIMBaTh MPUYMHHO-CIEJACTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTb JIOTMUECKHUE paCCYXICHUsI (MHIYyKTUBHBIC, JEAYKTUBHbBIE, IIO
aHAJIOTMH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
SABJICHUSIX, (DOPMYJIMPOBATH BBIBOJIBI M 3aKJIFOUEHHUS;

IPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOJIb3YyEMbIE B XUMHH CUMBOJIMYECKHE
(3HaKOBBIE) MOJIENH, TPEOOPA30BHIBATH MOJIEIbHBIC IPEICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJIEMEHTa, XUMHUYecKas (opMmysia, YpaBHEHHUE XUMHUYECKOU
peakuMy — TMpU PElIEHUWH Y4YeOHBIX MO3HABAaTENbHBIX M MPAKTUYECKHX 3a]ad,
IPUMEHSATh Ha3BaHHBIE MOJEIIbHBIE TIPEICTABICHUS ISl BBISBICHHS XapaKTePHBIX
IPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 0a30BbIe MCCIIEI0BATEIbCKHE AeiiCTBUSA:

BJa/IeTh OCHOBAaMHM METOJIOB HAy4YHOI'O IO3HAHHS BEIIECTB U XUMHUYECKHX
pEeaKLHnii;

(OpMyIMpPOBATH LIEJU U 33a/1a4U UCCIIEI0BAHUS, UCIIOIb30BATh IOCTABICHHBIE
U CaMOCTOSTEIbHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KaueCcTBE MHCTPYMEHTA
NO3HaHUsI U OCHOBBI JUIsl (POPMHPOBAHUS TMIOTE3Bl IO MPOBEPKE MPAaBUIBHOCTU
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJIETh HAaBBIKAMHU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS M MPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOIIOaTh 32 XOAOM
npolecca, CaMOCTOSTENbHO IPOrHO3UPOBATh €ro pe3ylbTaT, (opMyJIUpOBaTh
000011IEHHS ¥ BBIBOJbI OTHOCUTENIBHO JTOCTOBEPHOCTH PE3YJIbTATOB MCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOJAEIIaHHON padoTe;

OpuOOpeTaTh OMNBIT YYEHWYECKOM HCCIEAOBATENBCKOM M MPOEKTHOU
NEeSITeIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEILHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/1ad, IPUMEHEHUIO pa3InYHBIX
METOJI0B ITO3HAHUS.

3) padora c nungopmanueii:

OpUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX uH(OpManuu (HAy4dHO-
HOMYyJIsSIpHAst JIUTepaTypa XMMHUYECKOTO COJIEpP)KaHHus, CIIpaBOYHBbIE IOCOOuS,
pecypcsl MHTepHeTa), aHanmu3upoBaTh MH(YOpPMALMIO Pa3IMnYHBIX BUAOB U (hopMm
Ipe/ICTaBIICHNUA, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUYHBOCTb;

(OpMyIMpPOBATH 3alPOCHl U NPUMEHATH PA3NHMYHBIE METOIbI MPU TOUCKE H
otbope wuHbOpPMAIIUK, HEOOXOJUMOM JUIS BBIMOJHECHHS Y4YEOHBIX 3ajaad
OINpeAenEéHHOro TUIA;

npuoOpeTaTb OMNBIT MCHOJb30BaHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3INYHbIX TOUCKOBBIX CUCTEM;



CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMYy  MpEACTaBICHUS
uHdopmaImu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JIPYTHUE);

UCIIOJb30BaTh HAy4yHBIM #A3BIK B KayecTBE CpeAcTBa Hpu paboTe ¢
XUMUYECKON uH(pOpMalMeil: NPUMEHATh MEXIpeAMEeTHbIe ((U3ndyecKkue u
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a0OpEBUATYPbI, HOMEHKIIATYPY;

UCTIONb30BaTh M TMPEeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIHYECKHE CPEICTBA
HarJIA{HOCTH.

OgyaeHue YHUBEPCAIbHBIMH KOMMYHHUKATUBHBIMHU JAeHCTBHAMM:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCY>KIAa€MOM T€MbI B XOJE Majaora u/uin
JIUCKYCCUM,  BBICKa3bIBaTh  WJeH, (OPMYyJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEJIBHO BBIIIOJIHEHUS NIPEITI0KEHHON 33/1a4U;

BBICTYNIATh C MPE3EHTALMENl pEe3ybTaTOB I103HABATEIIBHOW JIESITEIBHOCTH,
IOJIyYEHHBIX CAMOCTOSITEJILHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO HCCIIEJOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, pealn3alii Y4eOHOro MpoekTa u (HOpMyIHpPOBATh BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI IyTEM COIVIACOBAHWS NO3ULUN B
XoJe 00Cyk/1eHNs 1 0OOMEHa MHEHUSMHU.

Ogy1aileHHe YHUBEPCAIbHBIMH PeryJIsSTHBHBIMH J1eHCTBUSMMU:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYILECTBISATH CBOK I103HABATEJIbHYIO
NeSATENbHOCTh, Ompenessiss €€ Leaud M 3aJauyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpEIJaraéMblii aJIrOpuT™M JACUCTBUN TpuU
BBIMIOJJHEHMHM YYE€OHBIX M HCCIENOBATEIbCKUX 3a7ad, BbIOMpaTh Hauboiiee
3¢ pexTuBHBIN crMoco0 MX pelmeHuss ¢ Y4ETOM IMOJYYEHUS HOBBIX 3HAHHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEU JIEATEIbHOCTH HA OCHOBE CaMOaHaJIM3a
Y CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

10 KIIACC

[IpenmeTHble  pe3yJbTaThl OCBOCHMS Kypca «OpraHuueckas XUMHSI»
OTpaXKaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN O XHUMHYECKOHM  COCTaBJISIOINICH
€CTECTBCHHO-HAYYHOM KapTUHBl MHPA, POJM XHMHUU B TO3HAHWUU SIBJICHUU
npupoasl, B  (QOPMUPOBAHWUU MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKUIHOHATBHONW IPAaMOTHOCTH, HEOOXOIUMOM I pelIeHUS] TPAKTUYECKUX 3a1ad
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;



BJIQJCHUE  CHCTEMOW  XUMHUYECKHMX  3HAHUWA, KOTOpas  BKJIKOYAET:
OCHOBOINOJIATAIOIINE TOHATUS (XUMHYECKUW HJIEMEHT, aTOM, OJJIEKTPOHHAas
000110YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, JIEKTPOOTPULIATEILHOCTh, XMMHYECKast
CBsI3b, CTPYKTypHasi dopmyna (pa3BEpHyTas M COKpalléHHas), MOJib, MOJSpHas
Macca, MOJISIPHBIM 00BEM, YIJIEPOJHBIA CKeJeT, (PyHKIMOHANbHAs TIpyIIa,
paguKal, u30Mepusi, U30MEPhI, TOMOJIOTHYECKUN PSiJl, TOMOJIOTH, YTIEBOJIOPOIbI,
KHCIIOPOJ, U a30TCOJEpIKAIINE COEAMHEHUS, MOHOMED, IOJIUMEp, CTPYKTYypHOE
3B€HO, BHICOKOMOJIEKYJIIPHBIE COCIMHEHNUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
opranunveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChbl BEUIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKHUI S3bIK XUMHUU;, MUPOBO33PEHUYECKHE 3HAHUS,
JeXalMe B OCHOBE MNOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTH XHMHYECKHX
SBIICHUN, (DAKTOIIOTMUECKHE CBEJCHUS O CBOICTBaX, COCTaBe, MOJIYYEHUU U
0€30MacHOM HCIOJIb30BAHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
IPAKTUYECKOH JESITEIbHOCTH YeJIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHH BBISABIATh XapaKTEPHBbIC NPHU3HAKH IOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOUIME MOHATUS HPU
ONMCAaHHUU COCTaBa, CTPOCHUS U IPEBPALICHUN OPTAHUYECKUX COEIUHEHHI;

c(hOpMHUPOBAHHOCTh YMEHHMI HCIONB30BATh XUMHUYECKYI) CUMBOJIMKY JIJISI
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyaT OpraHMYECKHX BEIIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
W3rOTaBIIMBaTh MOJIETM MOJIEKYJ OPTraHMYECKHX BEUIECTB MJI WILTIOCTPAIUU HUX
XUMUYECKOT0 ¥ TPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAIICKHOCTh H3YUEHHBIX
OpraHMYeCKUX BEUIECTB IO MX COCTaBy M CTPOEHUIO K OINPEACIEHHOMY
KJIaccy/Tpynmne coeluHeHuN (yriaeBOJOpOAbl, KHUCIOPOJI M a30TcoiepiKaliue
COEMHEHHUSI, BBICOKOMOJICKYJISIPHBIE COCIWHEHMS), JaBaTb KM Ha3BaHUA IO
cucrematndyeckor HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIBLHBIC
Ha3BaHUS OT/AEJbHBIX OPraHUYECKUX BEIIECTB (ITHIIEH, MPOMHWIEH, alleTUJIEH,
STWJICHTJINKOJb, TIHIEpUH, (HEeHoN, (HopManbAeTh, aneTaabIerua, MypaBbHHAS
KHCJIOTa, YKCYCHAsl KMCJIOTa, OJIEMHOBAsI KUCIIOTA, CTE€APUHOBAS KUCJIOTA, TIII0K03a,
bpykTO3a, Kpaxmall, IeJUTI0103a, TJIULIHH);

c(hOpPMUPOBAHHOCTh YMEHHUS OIpPEACIATh BHJABl XUMHUYECKON CBSI3U B
OpTraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPaTHBIC);

c(hOPMHUPOBAHHOCTh YMEHUS TPUMEHSTHh TIOJOKECHHUS TEOPUU CTPOCHUS
opranudeckux BemectB A. M. bytnepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(OpMUPOBAHHOCTh ~ YMEHMH  XapaKTepu3OoBaTb  COCTaB, CTPOEHUE,
bu3nUecKue W XUMUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPTraHMYECKHX BEIIECTB (METaH, JTaH, ATUJIEH, MPOIWUJIEH, AlETUJIEH,



Oyramuen-1,3, merunOyrtamuen-1,3, OeH307, METaHON, ITAHOJ, STUJICHTIIUKOJD,
TIIAIEpYH, (EHOJI, alleTalbJICTH, MypaBbUHAsA W YKCYCHAsl KHUCJIOTHI, TJIFOKO3a,
KpaxmaJl, I[eJUTI0J103a, AMUHOYKCYCHAsl KUCIIO0Ta), HILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXJYy HHUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKHX PEaKIHUil ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
Coipbs  (He(pTh, TPUPOIHBIM Ta3, Yyrojib), CHOCOOBI HMX TNEPEepadOTKUu U
paKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpPMUPOBAHHOCTh YMEHHMU TMPOBOJUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJIHOTO BEILECTBA WJIM MPOIYKTa
peakiMu IO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILIECTB WJIM MPOJYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHUH BIAJIETh CUCTEMON 3HAHUKA 00 OCHOBHBIX
METOJ[aX HAYYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUCHHUH BEIIECTB U
XUMUYECKUX SIBJICHUMN (HAONIOJeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsi TPUHATHS PEIICHUN B
KOHKDETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHU COOJIO/IaTh MPaBUJIA MOJIb30BaAHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOpHBIM OOOPYIOBAaHWEM, a TAaKXKE TPaBHIIa OOpamIeHUs C
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKIHUSMH IO BBIIOJHEHHIO J1a00OPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATH M BBINOJIHATH XUMHUYECKUM
AKCIEPUMEHT (TIpEBpaALEHUS] OPraHUYECKUX BEIIECTB MMPU HArPEBAHUU, NTOJIyYEHHUE
TUJIEHA W W3YYEHUE €ro CBOWCTB, KAYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OENKOB IMPU HArpeBaHUU, I[BETHHIC pPEaKIMH OEJIKOB) B
COOTBETCTBUM C TMpaBWIAMHU TEXHUKU OE€30MAaCHOCTH TpHU OOpallleHuu C
BEILIECTBAMU U JIaOOpPaTOPHBIM OOOPYJOBAaHHUEM, TMPEACTABIATH PE3yJIbTaThl
XUMHUYECKOTO 3KCIepUMEHTa B (opMe 3aluCH YpPaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTH BEIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AHAIU3UPOBATH XHUMHUYECKYIO
uHpopMalMIo, TMOJy4YaeMyl M3 pPa3HbIX MCTOYHUKOB (CpPEICTBa MacCOBOM
uHpopmaiuu, IHTepHET U Apyrux);

cOPMHUPOBAHHOCT, ~ YMEHHH  COONIOAATh  MpaBUjia  DKOJOTHYCCKH
IEJIeCO00Pa3HOr0 TOBENEHUS B OBITY W TPYAOBOM JESITEIBHOCTH B IIENIAX
COXpaHEHUsl CBOETO 3J0POBbS U OKPYXKAIOIIEH MPUPOAHON Cpelbl, OCO3HABATh
OTNIACHOCTh BO3JICMCTBUSI HAa >KUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEIECTB, MOHUMasi cMbIcH Tokaszarens [IJIK, moscHsITh Ha mpuMepax CrocoObI



YMEHBIICHUS W MNPEAOTBPALICHHUS WX BpPEAHOTO BO3JICUCTBUS HA OPraHUu3M
YEeJIOBEKA;

JUIS 00YYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 37I0POBbS: YMECHHE
NPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CIIETBIX M CJIa0OBHUASIIMX OOYyYaloIIMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XMMUYECKHX

dbopmyiL.
11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHHS Kypca «OOIas M HeopraHudeckas
XUMUSD» OTPaXkKaKOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUH: O XHMHUYECKOH  COCTaBJISAIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, pPOJIM XUMHM B TIO3HAHWM SIBICHUUI
npuposbl, B (GOPMUPOBAHWM MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €&
GyHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM JJISI PEIICHUS TPAKTUICCKUX 3a7ad
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO UM MPUPOIHOU
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralonue MOHATHSA (XMMHUYCCKUH 3JIEMEHT, aroMm, M30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTEIIEHb OKUCICHUS, XUMHUUECKAS CBSI3b
(KoBaJIeHTHasi, MOHHAsI, METAJLTMYECKas, BOJOPOAHAs ), KpUCTAIUIMYECKash PEIIETKa,
TUNBl ~ XUMHUYECKUX  PEAKIUH, PaCTBOP, IJIEKTPOJUTHI, HEIICKTPOIUTHI,
ANEKTPOJUTUYECKAST JIUCCOLUUAIMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTb
XUMHUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoauueckun 3akoH [[. M. Menneneena,
3aKOH COXPAHEHMS] MacChl BEUIECTB, 3aKOH COXPAHEHMSI W MPEBpPAIICHUS] SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHMMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SIBICHHUH, (PAKTOIOrMYEeCKHUEe CBEIACHHUS O CBOMCTBAX,
COCTaBe, MOJIYYeHHH U 0€30MaCHOM HMCTOJIb30BAHUH BAKHEUIITUX HEOPTAaHUYECKUX
BEILIECTB B OBITY U NMPAKTUYECKON JIEATEIbHOCTH YEJIOBEKa,;

c(hOpMHUPOBAHHOCTh YMEHHU BBISBISATh XapaKTEpHbIC MPU3HAKU TOHATHM,
YCTaHABIIMBaTh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOLIME IMOHATHS HPHU
OIMCAHUY HEOPTaHUYECKUX BEILECTB U UX IPEBPALICHUM;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIOIB30BATh XUMHUYECKYI0 CUMBOJIMKY JIJIS
coctaBieHuss (OpPMYJ BEIIECTB M  ypPaBHEHUH  XHUMHYECKUX  pPEaKIUH,
cucrematndeckyto HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX



HEOPraHMYECKUX BeIIeCTB (yrapHbli ra3, yIJIEKUCIBIM ra3, aMMHak, raméHas
U3BECTh, HETalIEHas U3BECTh, TUThEBAs CO/Q, IUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUU OINPEACNIATh BaJCHTHOCTb U CTENEHb OKUCIICHHUS
XMMHUYECKUX AJIEMEHTOB B COCIUHEHUSX PA3JIUYHOTO COCTABA, BUJ XUMHUYECKOUN
CBsI3U (KOBaJEHTHAs, MOHHAs, METAJUINYeCKasi, BOJIOPO/IHAs) B COCIUHEHUSX, THUII
KPUCTAJJIMYECKON PEIIETKH KOHKPETHOTO BelllecTBa (aTOMHAasi, MOJEKYJspHas,
MOHHAsA, METAJUTMYECKAs1), XapaKTep CpeAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
COCJIMHCHMU;

c(hOpMHUPOBAHHOCTH YMEHUHI YCTaHaBJIUBATh MPUHAJICKHOCTD
HEOPTaHWYECKUX BEMIECTB MO HMX COCTaBYy K OMNpPEACIEHHOMY KIIacCy/TpyIie
COEAMHEHUN (TIPOCThIE BEHIECTBA — METAJJIbl U HEMETAJIbl, OKCUbl, OCHOBAHU,
KHUCIIOTHI, aM(OTEPHBIC THAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUM PacKpbIBaTh CMbICI MEpUOAMYEcKoro 3akoHa /l.
N. MenaeneeBa U I€MOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (QYHKITNU;

c(OpPMHUPOBAHHOCTh yMEHHUH XapaKTepU30BaTh DIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX 3JeMeHTOB 1-4 mnepuono Ilepuonnueckoil cucTreMsl
XuMuueckux sjemMeHToB JI. M. MennueneeBa, WCIONB3ys MOHATHS «S-, P-, O-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHMY, OOBSACHSTH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKUX JJIEMEHTOB U MX COCIUHEHUU
110 nepuoaam u rpynnam llepuoanueckor cucremMpel XuMu4ecKux aneMeHToB /[l. H.
Menneneena;

chOpMHUPOBAHHOCTh YMEHHMH  XapakTepu3oBaTh (OMHUCHIBATh)  OOIIHE
XMMHUYECKUE CBOMCTBA HEOPraHWYECKHWX  BEIIECTB  PA3JIWYHBIX  KJACCOB,
MIOATBEPKAATh CYIIECTBOBAHUE TE€HETUYECKOM CBS3UM MEXIYy HEOPraHUYECKUMHU
BEILIECTBAMU C IIOMOIIBI0 YPABHEHUN COOTBETCTBYIOLINX XUMUUYECKUX PEAKIIUH;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(UIMPOBATH XUMHUYECKUE DPEAKIUHU IO
pa3IMUHBIM TPU3HAKaM (YUCIYy U COCTaBY pPEarupyroliux BeEIIECTB, TEIJIOBOMY
b deKTy peaxiuy, W3MEHEHUIO CTEMeHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTHMOCTH
peaKuu, y4acTUIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTAaBJISATh YPABHEHMSI PEAKIMA pa3IUYHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEAKIIU HOHHOTO OOMEHa, YUUThIBas
YCJIOBHUSI, TPU KOTOPBIX 3TU PEAKIIUU UAYT A0 KOHIIA;

c(OPMHUPOBAHHOCT, YMEHUW TMPOBOJUTH PEAKIMH, TOITBEPKIAIOIIHIEC
KAQUEeCTBEHHBIA COCTaB pPAa3JIMYHBIX HEOPraHWYECKHUX BEILIECTB, pPAaclO3HABATH
ONBITHBIM ITIYTEM HOHBI, IIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;



c(OPMHUPOBAHHOCT, YMEHHH pacKpbIBaTh CYIIHOCTh OKHUCIHTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUNA MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOTO OanaHca
ATHUX PEaKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKIu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUUECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHelIHero Bo3aeicteus (mpunuui Jle [larense);

c(OPMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XHMHUYECKHE IMPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJICHHOTO MOJIYYeHHUsS] CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTH MPEACTABICHWA 00 OOIWX HAYYHBIX MPHUHIIMIAX H
HKOJIOTUYECKUX MPOOJIEeMax XMMHUUYECKOT0 TPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHS] C HCIOJIb30BAaHUEM
MOHATHUSL «MaccoBasi JIOJs BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IpU XUMHYECKUX PEaKIMsIX, MacChl BEIIeCTBa WK 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WIM O00BEMY OJIHOTO M3 YYACTBYIOIIMX B pEaKIuu
BEIECTB, TEIIOBOro 3¢ (deKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBuia MOJIb30BAHUS XUMUYECKOM
NOCy/IoOl U J1TabOpaTOpHBIM O00OpYJOBAaHHUEM, a TaKXKe IMpaBwiia OOpalieHus ¢
BCIIIECTBAMH B COOTBETCTBHHM C MHCTPYKIHSMH IO BBITOJTHCHHIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUHN ITUTAHUPOBATH U BBINONHATH XUMHYECKUI
HKCIIEPUMEHT (pa3iioKeHHe MEepPOKCHa BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa,
OTpE/ICJICHUE CpeAbl PACTBOPOB BEHIECTB C TMOMOIIBIO YHHBEPCAIHLHOIO
WHINKATOPA, BIMSHUE PA3IUIHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKITnH,
peakiMy MOHHOTO OOMEHAa, KauyeCTBEHHBIE peaKIuu Ha cyibdar-, kKapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 T0
TeMaM «Metamiely U «Hemeramib»y) B COOTBETCTBUM C TNPAaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAILEHUHU C BEIIECTBAMHU U JJA0OPAaTOPHBIM 000PYOBAaHUEM,
MPEACTABIATh PE3yJbTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
yYpaBHEHUN COOTBETCTBYIOIIUX peakiuii U (HOpMYITUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATh XUMHUYCCKYIO
uHpopMalMIO, TMOJYy4YaeMyl M3 pPa3HbIX MCTOYHUKOB (CpeACTBa MacCOBOM
KOMMYyHUKanuu, UHTepHET U IpyTHX);

chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOJATh  MpaBWIa  SKOJOTHYCCKH
1[EJ1eCO00pa3HOro TMOBEJEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IEJIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKpYXKaroled MpUpPOTHON Cpelbl, OCO3HABATh
OTIACHOCTH BO3JICHCTBUS HA )KUBBIC OPTraHU3MBI ONIPEICTIEHHBIX BEIIECTB, TOHNMAs



cmbicit nokaszarensa IIJIK, mosicHATe Ha mnpuMepax crnocoObl YMEHbBIIECHUS U
IIPEAOTBPALLECHUSA UX BPEJHOTO BO3ACHCTBHS HA OPraHNU3M YEJIOBEKA;

Ui 00y4aroUIMXcsi ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMH 3[10pOBBSI: YMEHHE
OPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BELIECTB U
XUMHYECKUX SIBJICHUN;

JUISL CHEeNbIX M CIa0OBHIAIIMX OOYYarOIMXCSl: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XMMUYECKHX

dbopmyiL.
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJBLHOM NPOT'PAMMBbI

10 KIIACC

Kon
MPOBEPSIEMOT0
pe3yJjbTarTa

1

1.1

1.2

1.3

1.4

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOTrPaMMBbI CpeIHero 001ero 00pa3oBaHusA

TCOpeTI/I‘IeCKI/Ie OCHOBBI OpraHI/I‘leCKOﬁ XUMHNHU

ChopmupoBaHHOCTh MPEACTABICHUN O XUMHUYECKON COCTaBISIOIIEH
€CTECTBEHHOHAyYHOM KapTUHBI MHpA, POJM XHUMHUU B I[IO3HAHUU
SBJICHUM TIPUPOABI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYPbI
TUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOW st
pelleHrs MPAaKTUYECKUX 3aJad U SKOJOTHYeCKH OOOCHOBAHHOTO

OTHOIIEHHS K CBOEMY 3I0pPOBBIO M IPHPOTHOMN Cpejie

Brnanenue cucremMoil XMMHUYECKUX 3HAHWH, KOTOpasi BKJIIOYAECT:
OCHOBOITOJIararoIue IMOHATHS (Monekyma, BaJICHTHOCTD,
BHGKTpOOTpI/II_[aTCJIBHOCTB, CTCIICHb OKHCJIICHHUA, XHMMHUYCCKasa CBA3b,
MOIIb, MOJISIpHAsi Macca, MOJSIPHBIA OOBEM, YTIEPOAHBIN CKETeT,
(yHKIMOHAMBHAS ~ TpyIa,  paauKal, HU30Mepus, HU30MEpHI,
TOMOJIOTUYECKUM  PsiZl, TOMOJIOTH, VYTJIEBOJOPOIbI, KHUCIOPOI- H
a30TCOIIep)KaH.[I/Ie COCAUHCHUA, 6I/IO.HOI‘I/I‘ICCKI/I AKTHUBHBIC BCHICCTBA
(yrneBompl, KUpBI, OEJNKH), MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAWHEHUS); TEOPUHU M 3aKOHBI (Teopus
XUMHYECKOT0 CTpOeHHs opraHudeckux BemiecTB A.M. Bbytieposa),
SaKOHOMepHOCTI/I, CI/IMBOJII/I‘ICCKI/Iﬁ A3BIK XHMMHU, (1)&KTOHOFH‘-I€CKI/IC
CBEJICHHS O CBOICTBaX, coOCTaBe, TMONyuYeHUH U Oe30MacHOM
WCIIOJIb30BAHUM BAKHEHIIMX HEOPTaHWYECKHMX H  OPTaHHMYECKHUX

BELIECTB B OBITY U MPAKTUYECKON IEATEIBHOCTH YEI0BEKa

ChopmupoBaHHOCT, yMEHHMM BBISBIATH XapaKTEepHbIE MPHU3HAKU
MOHSTUN,  YCTaHABIMBATH WX  B3aUMOCBS3b,  HCIOJIb30BATh
COOTBETCTBYIOIIUE TOHSATUS MpPU OMNHCAHUU COCTaBa, CTPOCHUSA H

IpeBpalleHN OPraHnYeCKUX COeIMHEHUN

c(hOpMHUPOBAHHOCTh YMEHHM HCIOIB30BaTh XMMHUYECKYIO CHMBOJIHKY
JUISL  COCTABJIGHHUS MOJIEKYJISIPHBIX W CTPYKTYpPHBIX (pa3BEpHYTOMH,
COKpamgéHHOW) (GopMynT OpraHMYECKHX BEIIECTB W  YPaBHCHHMA
XUMHUYECKUX PEAKLUNA, U3rOTaBJIMBATh MOJIEIN MOJIEKYJI OPraHUYECKUX
BEILLECTB JJI1 WJUIIOCTPALUU UX XMUMHUYECKOTO M IPOCTPAHCTBEHHOI'O

CTPOCHUS



1.5

1.5

1.6

2.1

2.2

2.3

24

3.1

ChopmupoBaHHOCT,  yMEHHHM  YCTaHABIMBATh  MPUHAIJIECKHOCTH
W3yYEHHBIX OPTaHMYECKHX BEIIECTB IO MX COCTaBy M CTPOCHHIO K
omnpenenéHHOMy Kiaccy (Tpynme) coeauHeHuW (YTrJIeBOIOPO/IbI,
KHUCIIOPOJT M a30TCOMAEPIKAIIUE COCAMHEHHUS, BBICOKOMOJIEKYIISIPHBIC
COCIMHEHUsS), JaBaTh MM  Ha3BaHUS [0  CHUCTEMAaTUYECKOH

nomenkiarype (IUPAC)

ChopmupoBaHHOCTH YMEHHUS ONPEAENATh BUABI XUMUYECKOW CBS3H B

OpPraHUYECKUX COEIUHEHUSX (OJUHAPHBIE U KPaTHbIE)

ChopMHupoBaHHOCT,  YMEHHUSI TPUMEHATH: TOJOXKEHUS  TEOpUu
CTpoeHHUsl opraHuyeckux BemectB A.M. byTiepoBa isi 0ObsICHEHUS
3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpPAaHCHUS MACChI BEIIECCTB

yl"J'IeBO,I[OpOI[LI. KI/ICJ'IOpOI[COI[ep)I(aH_II/IC n a30TcoACpiKalIue

OpraHNu4Y€CKUC COCANHCHU . BBICOKOMOJICK}’J'IHPHBIC COCAUHCHUS

CdhopmupoBaHHOCT, YMEHUW TNPUBOAUTH TpPUBHUATbHBIE Ha3BaHUS
OT/ENbHBIX OPTaHWYECKUX BEIIECTB (ITHJICH, MPOIHIICH, aIleTUIICH,
STHJICHTJINKOb, TJIHIEPUH, (PeHON, (GopMalbaeru, areTaabIeTu,
MypaBbUHAs KHUCJIOTA, YKCyCHasi KHUCIOTa, OJIEMHOBAasi KHUCIIOTA,
CTeapuHOBasi KHUCJIOTa, TJII0OK03a, (PYyKTO3a, Kpaxmani, MeJlTio03a,
TJIAIIAH)

ChopmupoBaHHOCT, YMEHHMI XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3MYeCKMe W XHUMHUYECKHE CBOWCTBA THUIMYHBIX TMPEICTaBUTENEH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, STUJIEH,
NpOMUIeH, aleTuieH, OytamueH-1,3, metunOyraauen-1,3, OeHzomn,
METaHOJI, 3TAHOJ, ATUJICHTIUKOJb, TJIMICPUH, (EHOJI, aleTalbIerHI,
MypaBbHMHAsA M YKCyCHasi KHCJIOTBI, TJIIOKO3a, KpaxMmaj, IEeJUII0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

CdhopmupoBaHHOCTH YMEHHSI WILTIOCTPUPOBATh TEHETHYECKYIO CBS3b
MEXKJy  TUIHYHBIMM  TPEACTABUTEISIMM  PA3JIMYHBIX  KJIACCOB
OPraHUYECKUX BELIECTB YPABHEHUSIMU COOTBETCTBYIOIIUX XUMUYECKUX

peakuii ¢ UCTIOIb30BAHUEM CTPYKTYPHBIX (pOopMyT

CdhopmupoBaHHOCTH yMEHHUS XapaKkTepu30BaTh UCTOYHUKHU
YTJIEBOJIOPOIHOTO CHIPbs (HEPTH, MPUPOIHBINA Ta3, YToJib), CIIOCOOBI UX

nepepaboTKH U MPAKTUUECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH
XUMHS U KU3Hb. PacyéThl

CdhopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUH 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YyUCHUU



3.2

3.3

3.4

3.5

3.6

11 KIIACC

Kon
NpoBepPsieMOro

BEIIECTB M XHUMMYECKHUX SBJICHUM (Ha6J'IIOILeHI/Ie, HU3MCPCHUC,
SKCIICPUMCHT, MOI[GJ'II/IpOBaHI/Ie), HUCIIOJIB30BaTh CHCTCMHBIC
XUMHUYCCKUC 3HaHUA [JIA T[IPUHATUA peIHGHI/Iﬁ B KOHKPCTHBIX

JKU3HCHHBIX CUTYyaAllUAX, CBSA3aHHBIX C BCIICCTBAMUA U UX ITPUMCHCHUCM

ChopMupoBaHHOCTh yMEHHUH COOJIOJATh MpaBUJIa IOJIB30BAHUS
XMUMUYECKOM MOCYyZOH M J1abopaTOpHbIM OOOPYJOBAaHUEM, a TaKXKe
npaBuiIa oOpaleHHs ¢ BEIECTBAMU B COOTBETCTBUM C MHCTPYKLUAMU

1O BBIITOJIHCHUIO na60paT0prlx XUMHWYECKUX OIIBITOB

CdopMuUpOBaHHOCTh YMEHHH IJIAHUPOBATh M BBIMOJIHATH XUMHUYECKUN
AKCIIEPUMEHT (MIPEBPAIICHUSI OPTaHUYECKUX BEIIECTB IIPU HArPEBAHUH,
MOJIYYCHHUC 3TUJICHA U U3YYCHUC CT'O CBOﬁCTB, Ka4CCTBCHHBIC PCAKIINU
OpraHWYECKHUX BEIIECTB, JeHATypalus OCIKOB NpU HarpeBaHUH,
[[BETHbIE peaKLUWU OENKOB) B COOTBETCTBHM C TMpPaBUIAMH TEXHUKH
0€30MacHOCTH Mpu OOpaIleHUH C BEIIECTBAMU U JIAOOPaTOPHBIM
060py,[[0BaHI/IeM; MNpEaACTaBJIATb PE3YIbTAaThI XUMHUYECKOT'O
SKCIIepUMEHTa B (opMe 3almucu YpaBHEHHH COOTBETCTBYIOIIUX

peakuuii 1 GopMyIUPOBATH BBIBOJBI HA OCHOBE 3THX PE3YJIbTaTOB

CdhopmrpoBaHHOCTH YMEHHI MPOBOJAUTH BHIYUCICHUS [0 XUMUYECKUM
ypaBHEHHUAM (Macchl, 00bEMa, KOJMYECTBA MCXOJIHOTO BEIIECTBA WU
MPOIYKTa PEaKIUU 10 U3BECTHBIM Macce, 00bEMY, KOJTHUECTBY OJTHOTO

N3 UCXOAHBIX BCIICCTB UJIU ITPOAYKTOB peaKI_II/II/I)

CdhopMupoBaHHOCTD YMEHUU KPUTUYECKH aHaJIU3UpPOBATh
XMUMUYECKYI0 HH(pOpMAIMIO, TMOIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpenctBa MaccoBoi nH(popmanuu, ceth UHTEpHET U 1pyTHe)

ChopMupoBaHHOCTh yMEHUH COOJIOAATh MpaBHIAa SKOJIOTHYECKH
eJIeCO00pa3HOTO TMOBENEHUSI B OBITY W TPYAOBOW NEATETHHOCTH B
LEJAX COXPAHEHUS CBOETO 3J0POBbS U OKPYKAKOLIEH MPUPOIHON
Cpellbl, OCO3HaBaTh ONACHOCTb BO3JEHCTBUS HA JKHUBBIE OpPraHU3MBI
ONPEICIIEHHBIX OPTaHUYECKUX BELIECTB, TOHMMAsl CMBICI IOKa3aTells
I[TAK (mpenenbHO AONMYCTUMOM  KOHIEHTpALUHM), MOSCHATh Ha
IpUMeEpax CrocoObl YMEHBIIEHUS M IMPEJOTBPAIEHUS] UX BPEIHOTO

BO3JICHCTBHUS HA OpraHu3M 49C€JI0OBCKa

IIpoBepsiemble mpeAMeTHBbIE Pe3yIbTAThl 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeIbLHOW NPOrpPaMMBbl CpelHero oo01ero odpasoBanus



pe3yJabTara
1

11

1.2

1.3

14

1.5

1.6

TeopeTnyecknue OCHOBbI XUMUHU

Brnanenne cucremMoill XMMHMYECKMX 3HAHUK, KOTOpas BKIIKOYACT:
OCHOBOIIONIATAIONINE  TMOHATUS  (XUMHUECKUH  DJIEMEHT,  aTOM,
3IIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIN aTOMOB,
WOH, MOJIEKYJa, BaJ€HTHOCTb, AJIEKTPOOTPHUILIATEIILHOCTh, CTENEHb
OKHUCJICHUS, XUMHYECKasl CBS3b, MOJIb, MOJISIpHAsi Macca, MOJSPHBIN
00BbEM, KpUCTAJUTMYECKass pelI€TKa, TUIBI XWMHUYECKUX pPeaKIui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M DHIOTEPMUYECKHE,
peaknuu HOHHOTO OOMEHa), PacTBOP, AJIEKTPOJHTHI, HEIIEKTPOIUTHI,
JNEKTPOJIUTUYECKASE ~ JTUCCOLIMALIUSA, OKUCIUTENb, BOCCTAHOBUTEIb,
CKOpPOCTh XMMHUYECKOW PEaKIUd, XUMHUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHs DJIEKTPOJUTHYCCKOW auccoruanuu, llepuoamueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH SI3BIK XUMUH, (DAKTOIOTUIECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, IMONYy4YeHHMH U O€30IMacHOM HCIONB30BAHUM BaKHEUIIHX
HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOW JesITeIbHOCTH

YCJIOBCKa

ChopmupoBaHHOCTP YMEHUH BBISBISTH XapaKTepHbIE MPHU3HAKU U
B3aMMOCBS3b HM3YYCHHBIX TOHSITHH, NPUMEHATh COOTBETCTBYIOIIWE
MOHATUSA TPU ONHCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB M HX MPEBPAIICHUN; BBISIBIATH B3aUMOCBS3b XUMHUYECKHX
3HaHUU c MOHITHSIMU u Mpe/ICTaBICHUSIMU JIpYTUX

C€CTCCTBCHHOHAYYHBIX IPEAMCTOB

Bnagenue OCHOBHBIMH METOJAMHM HAy4YHOTO MO3HAHUS BELIECTB HU
XUMHYECKHX sBIEHUN (HAOmIONeHWe, W3MEpEeHHue, OKCIEPUMEHT,

MOI[GJ'II/IpOBaHI/Ie)

ChopMupOBaHHOCTh yYMEHUH ONpEIeNsATh BaJCHTHOCTh M CTENEHb
OKHUCJICHHS XUMHUYECKHX DJJEMEHTOB B COCIUHEHHSIX Pa3TUYHOTO
CcOoCTaBa, BHJ  XMMHUYECKOM  CBSI3UM  (KOBaJieHTHasl,  MOHHAfi,
MeTajyInyeckasi, BOAOPOJHAs) B COEIMHEHUSAX, THUI KPUCTAIIINYECKON
PEIIETKH KOHKPETHOI'O BEIIeCTBa (ATOMHAs, MOJEKYJspHas, MOHHas,
MeTajTnyecKasi)

ChopmupoBaHHOCTh YMEHUI OMPEAENATh XapaKTep CPeAbl B BOTHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHHM

ChopmupoBaHHOCTh  yMEHHUSI  KJIacCU(DUIMUPOBATH  XUMHUYECKUE
peakuuu Mo pa3InyHbIM MPHU3HAKAM (YUCIIy U COCTaBY pearupyrouux

BEIIECTB, TEIUIOBOMY J(M(EeKTy peaknuu, HW3MEHCHHIO CTEICHeH



1.7

1.8

1.9

1.10

1.11

2.1

2.2

2.3

2.4

OKHUCICHUA 3JICMCHTOB, O6paTI/IMOCTI/I pcaknuuu, y4acCTUuro

KaTaJIu3aTopa)

CpopMHUpPOBAaHHOCT, YMEHHH COCTaBIISATh ypaBHEHUS  PEAKIUN
pPa3JINYHBIX THUIIOB, IOJHBIE M COKPALIEHHBIE YPaBHEHHUs PEaKIMN
MOHHOTO OOMEHA, YYUTHIBAs YCIOBUS, IIPU KOTOPBIX 3TH PEaKIUN HIyT
710 KOHIIa

ChopMupoBaHHOCTh YMEHUI MPOBOJIUTH PEAKLUHU, OATBEPKIAIOIINE
KAueCTBEHHBIH COCTaB  pa3IMYHbIX HEOPTraHMYECKUX  BEIIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHMUECKUX BEIIECTB

CpopMHUPOBAaHHOCTh YMEHUW PACKPBIBATH CYUIHOCTh OKHCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca 3THX peaKHI/Iﬁ

ChopmupoBaHHOCTE yMEHHN OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XMMHUYECKON peakuy OT pa3IuyHbIX (PaKTOPOB

ChopMupOBaHHOCTh ~yMEHUH  OOBSCHATH  XapakTep CMEICHUs
XMMHYECKOTO PAaBHOBECHUS B 3aBHCUMOCTH OT BHEUIHErO BO3JEHCTBUS

(mpuaIun Jle [latensbe)
OOmiast 1 HeOpraHMYECKasT XUMHUSI

ChopMHUpOBAaHHOCT, YMEHHH pacKpbiBaTh cMbICT I[leproaudeckoro
3aKOHa .. Menpeneena 51 JIEMOHCTPUPOBATH ero
CUCTCMATU3UPYIOIIYTO, OGB}ICHHTGHLHYIO n MMPOTrHOCTUYCCKYTIO
byHKIIUN

CdopmupoBaHHOCTH YMEHUI XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX 3JIeMeHTOB |—4 mnepuoaoB Ilepmoanueckou
cucTemMbl XxuMuueckux diemeHToB J[.M. MeHneneeBa, HCHOJIb3ys
MOHATUS  «S-, P-, O-3JCKTPOHHBIC OpPOUTAIHM», «IHEPIETUUCCKHE
YpPOBHU»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB M HUX COCIUMHEHHH IO MepuojaM U TpyIIiaM

[Iepnoanueckoii cuctemMsl XuMU4YeCKux 1eMeHToB /.M. Menneneesa

CopMHUpOBAaHHOCT, YMEHHH XapaKTepu30BaTh (OINMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HCOPraHNMYCCKUX BCIICCTB PA3JIMYHLIX KJIaCCOB,
NOATBCPIKIAATH CyHICCTBOBAHUC Te€HETHYECKOU CBs3H MCKOAY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  [OMOIIBK  ypaBHCHHM

COOTBCTCTBYIOINNX XUMHUYCCKUX peaKuHﬁ

ChopmupoBaHHOCTP ~ YMEHUH  yCTaHaBIMBaTh  INPUHAAJIEKHOCTh

HEOPraHMYECKUX BEILIECTB M0 UX COCTaBy K OIpENeIEHHOMY KJaccy



2.5

2.6

2.7

2.8

2.9

3.1

(rpynne) COCJIMHEHU (HpOCTLIe BCIICCTBA — MCTaAJJIbl U HCEMCTAJJIbI,

OKCH/IbI, OCHOBAHMSI, KUCIIOTbI, aM(POTEpHbIE TUAPOKCUIBI, COIIH)

ChopMupOBaHHOCTb YMEHUH MCIOJIB30BaTh XMMUYECKYIO CHUMBOJIMKY
Ui cOCTaBlieHHsT (OpMYJ BEUIECTB M YpPaBHEHHH XUMHUYECKUX
peakwmii, cucremMatnueckyro HomeHknatypy (IUPAC) u tpuBuanbHbe
Ha3BaHUS OTJEJIbHBIX HEOPraHMYeCKUX BellecTB (yrapHolii ras,
YIJIEKUCIBbIA a3, aMMMaK, raiméHas W3BECTb, HeETrall€éHas U3BECTb,

MUATHEBAs COJIa, TUPUT U JIPYTHE)

ChopMHUpOBAaHHOCT, YMEHHH XapaKTepu30BaTh (OINMUCHIBATH) 0OIIHE
XUMHYECKHE CBOMCTBA HCOPraHNYCCKUX BCIICCTB PA3JIMYHLIX KJIaCCOB,
NOATBCPIKIAATH CyHICCTBOBAHUC reHETHYECKOU CBs3H MCKOY
HEOPraHWYECKUMHU  BEUIECTBAMH  C  [OMOIIBKD  ypaBHCHHM

COOTBCTCTBYIOINX XUMHUYCCKUX peaKuHﬁ

CdopMHUpOBaHHOCTh YMEHHUH TUIAHUPOBATH W BBITIOHITh XUMHYECCKUN
SKCIEPUMEHT (pa3loKeHHE TMEePOKCHUIa BOAOPOAA B MPUCYTCTBUU
KaTaJlu3aTopa, ONpelieNIeHue Cpeabl PacTBOPOB BEUIECTB C MOMOIIBIO
YHUBEPCATbHOTO WHAMKATOpa, BIUSHUE pAa3IHYHBIX (PaKTOPOB Ha
CKOpPOCTh ~XMMMYECKOM peakIHH, peaklud HOHHOTO OOMEHa,
KaueCTBEHHbBIE peakluu Ha cyJbdar-, kKapOoHaT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHUs, PCHICHUC OJSKCIICPUMCHTAJIBHBIX 3adad I1I0 TEMaM
«Metamnb» u «HemeTannab») B COOTBETCTBUU C MPaBUIIAMU TEXHHUKHU
0e30macHOCTH TpPU OOpaIIeHHH C BEHIeCTBAMU M J1TA0OPATOPHBIM
o0opyI0BaHUEM; MPEACTABIIATh pe3yJIbTaThI XUMHUYECKOTO
JKCHepuMeHTa B (opMe 3amuCH YPaBHEHUIH COOTBETCTBYIOIIUX

peaxiuii 1 GopMyIHPOBaTh BHIBOJII HA OCHOBE ATUX PE3yJIbTATOB

ChopmupoBaHHOCTE yMEHHI COONIOAATH TMpaBWiIa TOJIH30BAHUS
XUMHYECKOH TOCyAoH M NabopaTOpHBIM OO0OpYJOBaHHEM, a TaKke
npaBmiia oOpalleHus ¢ BEUIECTBAMH B COOTBETCTBUM C MHCTPYKLUSAMHU
T10 BBITIOJTHEHHUIO JTA0OPATOPHBIX XUMHUECKUX OIBITOB

CdopMupoBaHHOCTH YMEHHI XapaKTepHU30BaATh XUMHYECKHE
MPOLIECCHI, JIEKAIINE B OCHOBE MPOMBIIUICHHOTO MOJYyYE€HUsI CEPHOU
KHCIIOTBI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH MpEACTaBICHUN 00
oOHIMX HAy4YHbIX MPHUHLIMIAX M  JKOJOTMYECKHUX  Mpoliemax

XUMHYECKOTO MPOU3BOACTBA
XUMUA U KU3HL. PacuéThl

CpopMHUpPOBAHHOCTh TPEJICTABICHUM O XWMHUYECKOW COCTaBJISIONIEH

CCTeCTBCHHOHay‘{HOﬁ KapTuHbl MHpa, POJIHU XUMHU B TIO3HAHUH



3.2

3.3

3.4

3.5

SABJICHUA NOpPUPOIBl, B (OPMUPOBAHMHM MBIIUIEHUS M KyJIbTYpBI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TI'PaMOTHOCTH, HEOOXOAMMOM IJif
pelieHusl NPaKTUYEeCKUX 3aJad M SKOJIOIMYECKHM OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3/I0POBBIO U TIPUPOTHOM cpefie

CdhopMupoBaHHOCTD yMeHUui KPUTHYECKH aHaJIM3UPOBATh
XUMHUYECKYI0 HMH(POpMAIUIO, IMOIYy4aeMyl0 U3 pPa3HbIX HCTOYHUKOB

(cpencTBa MaccoBO KOMMYHUKalLUK, ceTb IHTEpHET U 1pyrue)

ChopmupoBaHHOCTE yMEHHH COOMIOJATh TPaBHUIA JKOJIOTUYECCKU
1enecoo0pa3Horo MoBeleHUs B OBITY U TPYIOBOH NEATEIBHOCTH B
LEJIAX COXPaHEHUsI CBOEro 3J0pOBbS U OKPYXAKOLIEH NPUPOIHOU
cpenbl

Oco3HaBaTh  OMACHOCTh BO3JICUCTBHS HA JKUBBIE OpPraHU3MBI
OnpeNIeIEHHBIX BEUIECTB, MOHUMAas cMbIci nokaszatesns [1/IK, noscHsaTh
Ha MpUMepax CrocoObl YMEHBIICHHUS W MPEJOTBPAIICHUS UX BPEIHOTO

BOSHeﬁCTBHH Ha OpraHu3M 4€JIOBCKa

CchopMupoBaHHOCTb  yMEHMH POBOJUTH BBIYUCIICHUS C
UCIOJb30BAHUEM TOHATHA «MAaccoBasl JOJIs BEILECTBA B PacTBOPE»,
O0OBEMHBIX OTHOIIEHHH Ta30B IPH XWMHUYECKUX PEAKIHUSIX, MaCChI
BEIIEeCTBAa MM 00bEMa Ta30B MO M3BECTHOMY KOJIHMYECTBY BEILECTBA,
Macce WM 00BEMY OJIHOIO W3 YYacTBYIOLIMX B PEAKLUU BEILECTB,
TEIIOBOTrO 3((peKTa peakluyu Ha OCHOBE 3aKOHOB COXPAaHEHMs MAaCChI

BCIHICCTB, MPCBPALICHUA U COXPAHCHUA SHECPTHUU



ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC
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1
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1.2

1.3

2.1

2.2

2.3

2.4

2.5

2.6

IIpoBepsieMblii 3JIeMeHT coep:KaAHUA

TeopeTnyeckre OCHOBBI OPraHMYE€CKOM XUMHUH

[Ipenmer opranuuyeckoil XWMuU: €€ BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYEHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MaTepuaioB. Teopusi CTPOCHHS OpPraHUYECKUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHUS

CtpykrypHble (OpPMYJIBl OpPraHMYECKUX BEIIECTB. [ OMOJIOTHS, H30MEpHUS.
XUMHUYECKasd CBA3b B OPraHUYECKUX COCIUHEHUAX — OJUHAPHBIE U KpaTHbIE

cBs3u. [IpencraBienue o kiaccuuKay OpraHndecKuX BEIIECTB

HOMCHKJ'IaTypa OpTraHUYCCKUX COCIMHEHU (CI/ICTeMaTI/I‘IeCKaH) U TPUBHUAJIBHBIC

Ha3BaHUs BAKHEHUIIIUX MIPEICTAaBUTENICH KJIIACCOB OPTaHMYECKUX BEIIECCTB
YrieBoaopobl

AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKHUM psi. MeTaH U 3TaH — mpocTerme
MIPEJICTaBUTENN AJIKaHOB: (U3MUECKHME M XUMHUYECKHE CBOMCTBA (peakuuu

3aMCIICHUA U I‘OpeHI/IH), HaxXO0KACHUC B IPHUPOAC, MMOJTYYCHNUEC U TPUMCHCHUC

AJIKEHBI: COCTaB U CTPOECHHUE, FOMOJOTMYECKMH psAld. ODTUJIEH M NPONWIEH —
NPOCTEUIINE TPEACTABUTEIN AIKCHOB: (U3MUYECKHE U XUMHUYECKHE CBOICTBa
(peakuuu THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATALMU, OKHCICHUS U

MOJIMMEPU3AIIH ), TOyUYEeHUE U IPUMEHEHHE

Ankanuensl: Oytaamesn-1,3 u wMetunOyramueH-1,3: cTpoeHHE, BaKHEHIIHE
XUMHUYECKHE CBOMCTBA (peakuusi noiaumepusanuu). [lomyuenue cuHTETUUECKOTO

Kay4dyKa U PE3UHBI

AJKHMHBI: COCTaB U OCOOCHHOCTH CTPOCHMSI, TOMOJOTUYECKUN psi. AETHUICH —
MPOCTEHIINK TPECTAaBUTENIb AJIKHHOB: COCTaB, CTpOeHHUE, (u3nueckne u
XMMHYECKHE CBOMCTBA (peaklUy TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THAPATAIINH,

TOpPEHHUsI ), OJyuYeHUE U IPUMEHEHHE

Apensl. benszon: cocTtaB, CcTpoeHHE, (PU3NYECKHE U XHUMHUYECKHE CBOWCTBa
(peakuuy raJoreHMpoBaHUs U HUTPOBAHUS ), OJyUYeHUE U IpUMEHeHue. Tomyor:
COCTaB, CTpOCHHE, (u3MUeckue W XUMHUYECKHE CBOWCTBA  (peaKiuu
raJIOTCHUPOBAHUS W HUTPOBAHUS), MOJyYEHHUE U MpUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTnueckas CBsA3b MEXAY YIVIEBOJOPOJAAMH, NPUHALICKANUMU K

Pa3JIMYHBIM Ki1acCaM

[IpupoaHbie HICTOUHUKH YTIIeBOAOPOI0B. [IpupoaHblii a3 1 nonyTHbIE HEPTIHBIE
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4.1

ra3el. Hegtp u e€ mpoucxoxaenue. CrnocoObl nmepepaboTku HeTU: MeperoHka,
KPEKUHT (TepMUUYECKHM, KaTaTUTHUYECKUi), mupoaus. [IpoaykTel mepepaOoTKu
HepTH, UX TPUMEHEHHE B MPOMBIIUICHHOCTH W B ObITYy. KameHHBIH yroins u

MPOAYKTHI €r0 nepepadoTKu
Kucnopoaconepsamue opraHHuecKue CoeTMHeHUS

[IpenenvHBIE OJHOATOMHBIE CIUPTHI. METAaHON U 3TAHOJ: CTPOCHHE, PUINICCKUE
U XUMHYECKHe  CBOWCTBa  (peakIMu C  aKTUBHBIMM  METaJUIaMU,
raJIoreHOBOJIOPOIAMH, TOpPEHHE), MpUMEHEeHHe. BoJOopoaHBIE CBSI3U MEXIy
MOJIEKyJIaMH CIUPTOB. JlelicTBME METaHOIa W 3TaHOJIa HAa OpPraHu3M 4YesIOBEKa.
MHOroaToMHbIe CIUPTHL. ITUICHIJIMKOIb U TTUIEPUH: CTPOCHUE, PU3NIECKUE U
XUMHYECKHE CBOICTBa (B3aMMOJCIHCTBHE CO  IIEJIOYHBIMU  METaJUIaMH,
KauecTBEHHAsl peakiuss Ha MHOroaToOMHbIe crnupThl). JleiicTBHEe Ha OpraHu3M

YCIO0BCKaA. HpI/IMeHeHI/IG TIMLOCPHUHA U OTUJIICHI TIUKOJIA

®deHoNI:  CTpOeHHWE MOJEKYyIbl, (uU3WYeckue ¢ XUMHYECKHE CBOWMCTBA.

Tokcuunocts ¢penona. [lpumenenue penomna

Anprernapl 1 KeToHbl. DopManbIernuy, aleTaibIeru/l: CTpOeHHe, GU3NIECKUe H
XMMHUYECKHE CBOMCTBA (pPEaKIMM OKUCJIEHHS U BOCCTAHOBIJIEHHUS, KaUECTBEHHBIE

peaKI_II/II/I), MOJIYYCHHEC U ITPUMCHCHUC

OnHOOCHOBHBIE TIpefeNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHas W YKCyCHas
KHCJIOTBI: CTPOEHUE, (pU3HUECKUe U XMMUYECKHe CBOICTBa (CBOMCTBa, o0LIMe 1Is
Kjlacca KHUCJIOT, peakius dSTepuuKaluu), TMOIy4eHHe U INPHUMEHEHHE.
CreapuHoBasi ¥ OJICMHOBAsl KUCJIOTHI KaK IMPEJICTABUTENIHM BBICIIMX KapOOHOBBIX

KHUCJIOT. Mblla KaK COJIM BBICIIIUX Kap6OHOBBIX KHCJIOT, UX MOIOIICC JIEUCTBUEC

Crnoxuable 3¢Upbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [MIpONH3 CIOXKHBIX
s¢upoB. Kupsl. ['uaponus xupos. Ilpumenenue xupoB. buonoruueckas posib
KHUPOB

VYraeBoasl: coCTaB, KiaccU(UKALUs yIIeBOJOB (MOHO-, JU- M IMOJUCAXapUbl).
['mroko3a — mpocteimmii MOHOCaxapui: OCOOCHHOCTH CTPOSHHUS MOJICKYJIHI,
du3ruecKre 1 XMMUYECKUE CBOWCTBA (B3anmMoeiictue ¢ ruapokcuaom meau(ll),
OKHCJICHME aMMHauHbIM pacTBOpoM okcuga cepebpa(l), BoccranoBneHwue,
OpOoKeHME TIIIOKO3bI), HAaXOXJEHHE B MpHUpOJe, NMPUMEHEHHe, Ouooruueckas
poib. dotocunTe3. PpyKTO3a Kak U30MEP IIIIOKO3bl. KpaxMai u 1esmioiao3a Kak
npuposHble noiauMepbl. CTpoeHHE KpaxMmana W LeUitofao3bl. Puznyeckue u

XMMHYECKHE CBOMCTBA Kpaxmaa (THIpOJIN3, KadeCTBEHHAs PEakIysi ¢ HOI0M)
A3oTcozepKalue OpraHndecKue COeAMHEHNS

AMUHOKHCIIOTHI Kak aM(OTepHble OpraHndeckue coeauHeHus. dusnueckue u

XMMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha nmpumMepe FJ'II/II_II/IHa). buonoruyeckoe
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5.1

5.2

3HAUCHHE aMHMHOKHUCIOT. [lenTuabl

benku kak mpuUpoIHBIE BBICOKOMOJEKYJSpHBIE coeauHeHus. [lepBuuHas,
BTOpUYHAS U TPETUYHAs CTPyKTypa OenkoB. XHMMHUYECKHE CBONCTBA OEIKOB:

TUAPOJIN3, ICHATYpallisl, KaueCTBCHHBIC PEaKIUU Ha OeIKu
BricokoMONEKy I pHBIE COETUHEHUS

OCHOBHBIE TIOHATHSA XHMHH BBICOKOMOJICKYJISIPHBIX COC,Z[HHCHPIIZZ MOHOMED,
MOJIMMEP, CTPYKTYPHOEC 3BCHO, CTCIICHL ITOJMMCpPU3AlUN, CPCAHASA MOJICKYJIApHAA
macca. OCHOBHEIC MCTOAbl CHHTC3a BbICOKOMOJICKYJIAPHBIX COCAUHEHHN —
MMoJIMMEpHU3alnA U IMOJUKOHACHCAA

BKCHepI/IMeHTaJ'IBHLIe MCTOAbI H3YYUYCHUS BCHICCTB U HUX npeBpameHI/Iﬁ:

O3HaAKOMJICHUE C O6p33HaMI/I IMPUPOIHBIX N UCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMAacCC,

Kay4yKOB. HOJ’Iy‘I@HI/Ie CUHTCTHYCCKOI'O KayuyKa 1 PE3UHbI

11 KVIACC

Kon
1

1.1

1.2

1.3

1.4

1.5

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

TeOpeTI/I‘ICCKI/IC OCHOBBI XMUMHH

XUMHYECKUH d7eMeHT. AToM. SIapo aToma, W30TOMBI. DJIEKTPOHHAS 000JIOYKA.
DHEPreTHYECKUe YPOBHHM, TOAYPOBHH. ATOMHBIC OpOMTANH, S-, P-, d-3JIEMECHTHI.
OcoOeHHOCTH pacrpeneieHus! HJIEKTPOHOB 10 OpOUTAISIM B aTOMax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPHOIOB. DINEKTPOHHAs! KOH(UTYpaLUs aTOMOB

Ilepnonnueckui 3axoH u I[leproguyeckas cucrema XUMUIECKUX di1eMeHToB [[.1.
MenneneeBa. CBs3p nepuoaudeckoro 3akoHa u Ilepmonnyeckoil CcHCTEMBI
xumudeckux snaeMeHToB .M. MenneneeBa ¢ COBpEMEHHOW TEOpHUEl CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHUX DJJIEMEHTOB U
00pa3yeMbIX MMM TPOCTHIX M CIOXHBIX BELIECTB 10 TPYINIaM U TEepHUOJaM.

3HaueHHE NEpUOANICCKOI0O 3aKOHa B pa3BUTUHU HAYKU

Ctpoenue BemecTBa. XHUMHUYECKas CBs3b. BHIbBI XUMHUYECKOHW  CBS3U
(xoBalleHTHas HEMOJspHAs W TOJSApHAas, WOHHAasA, MeTanueckas). HoHsbI:
KaTHOHBI 1 aHHOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHYECKOU CBS3H

(0OMEeHHBIN ¥ TOHOPHO-AKIENTOPHBIH). BogopoaHas cBs3b

BanentHocTh. DnekTpooTpuniateabHOCTh. CTENeHb OKUCICHUS

BemecTBa MOJNEKYJISPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEIECTBA. THUIBI KPUCTANIMYECKUX PEMIETOK. 3aBUCUMOCTb CBOMCTBA

BCIICCTB OT THIIA KpHCT&J’IJ’IH‘IGCKOﬁ peIlIéTKI/I. ITonsiTue o AUCIICPCHBIX

cucreMax. VcTuHHBIE B KOJUIOMJHBIC paCTBOPLI. MaccoBas J0JIs1 BE€IIECTBA B



1.6

1.7

1.8

1.9

1.10

1.11

2.1

2.2

2.3

24

2.5

3.1

3.2

pacTBope

Knaccugukarus Heopranndeckux coeAnHeHuil. HoMmeHknatypa HeopraHMuecKux

BEILECTB

Xumuyeckass — peakuus.  Knaccudukamuss — XMMHYECKMX — peakiuii B
HEOPraHWYECKOM M OPraHMYECKOM XMMHH. 3aKOH COXPAHEHHS MacChl BEILECTB,

3aKOH COXPaHEHHUs U NPEBPALCHUS] SHEPTUU IPU XUMHUECKUX PEeaKIMIX
CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

OOGpaTtumbie peakiuu. XUMHUYECKoe paBHOBecue. DakTOpbl, BIUAIOIIMEC Ha

cocTossHMEe XUMHU4Ieckoro pasHosecus. IIpunnun Jle [larense

OnektponuTndeckas aucconmanus. CunbHble W cimalble dekTponuThl. Cpena
BOJHBIX paCTBOPOB BCIICCTB: KHUCJIad, HeﬁTpaﬂbHaH, oIeJIouHas. PeaKHI/II/I HMOHHOTI'O

oOMmeHa
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN
Heopranuueckas Xxumus

Hewmeramnsbl. Ilonoxxenne Hemeramnos B lleproanyeckoil cucreMe XMMUYECKUX
sanemenToB JI.MI. MenzaeneeBa U 0COOCHHOCTH CTPOCHHS aTOMOB. Du3MUECKHE
CBOMCTBA HEMETAJUIOB. AJUIOTPOIHS HEMETAIOB (Ha MIPUMEPE KUCIOPOa, CEPHI,
docdopa u yraepoaa)

XYUMHUYECKHUE CBOMCTBA Ba)KHEWIINX HEMETAIOB (TaJloreHOB, CEpbhl, a30Ta,
dochopa, yrmepoga U KpeMHHUS) M UX  COCAMHEHUH  (OKCHIIOB,
KHCJIOPOJICO/ICPKAIIMX ~ KHUCJIOT, BOJOPOJHBIX coeauHeHui). I[IpuMmeneHue

BOKHEUIINX HEMETAIJIOB U UX COENUHEHUN

Mertamnel. [lonoxxkenne MetaiwioB B [lepuoguyeckoil cucremMe XUMHUYECKUX
anemenToB J[.M. MenneneeBa. OCOOCHHOCTH CTPOCHHUS DIIEKTPOHHBIX 000JI0UEK
aToMoB MeTajuioB. O0ue ¢puznyeckue cBOHCTBa MeTayuioB. CIIIaBbl METAJIOB.

DNEeKTPOXUMHUYECKHH psiJl HANPSDKEHUH MeTalljIoB

XYUMUYECKHE CBOMCTBA BAXKHEHIIMX METAIJIOB (HATpWUM, Kamui, KalblIHi,
MarHui, aJlOMUHUH, ITUHK, XpOM, JK€Je30, MeIb) M HUX coenuHeHuid. OO0mme
CIIOCOOBI TIOJTyYeHUST METAIIOB. [I[pIMEHEHNE METAIITIOB B OBITY M TEXHHUKE
['eneTnueckas CBs3b HEOPraHUYECKUX BEIECTB, MPUHAJICKAIIUX K PA3TUIHBIM
Kjaccam

XUMHS U KU3Hb

Ponp xumMum B oOecriedeHUM SKOJOTMYECKOM, PHEPreTUYECKONW M THUIIEBOM
0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [IOHATHE O HAyYHBIX METOAAaX MO3HAHUS

BCIICCTB U XUMHUYCCKHUX peaKI_II/Iﬁ

HpeHCTaBHCHI/IH 00 O6H_II/IX HAYYHBIX IMPUHIUIIAX MPOMBIIUICHHOTO ITOJYUYCHUSA



3.3

BAKHEUINX BellecTB. YeloBeK B MHUpE BEUIECTB M MATEpUAJIOB: Ba)KHEHIINE
CTPOUTEIIBHBIE MAaTepuasbl, KOHCTPYKILMOHHBIE MaTEpHAJIbl, KpPAaCKH, CTEKIIO,
KepaMuKa, MaTepuaibl ISl 3JEKTPOHUKHU, HAaHOMAaTepHalbl, OPraHUYECKHUE U
MUHEPAIBHBIC yI00pEHUS

XuMHUsT W 30pOBbE YEJIOBEKAa: IpaBWjIa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
[pemnapaToB, MpaBuiia 6€30MaCHOTO UCTIOIB30BAHUS IIPENapaToB OBITOBOM XUMUU

B IOBCEIHEBHOM XU3HU



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

NHTEPHET
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