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HHOACHUTEJBHAA 3AIINCKA

[IporpaMmmMa MO XMMHM Ha YpPOBHE CpEIHETro oO0Iero ooOpa3oBaHUs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O0 oOpa3oBanuu B Poccuiickoit ®Deneparmmy,
TpeOoBaHUN K pe3ylbTaTaM OCBOCHMs (eaepaabHOi 00pa30oBaTEeNbHOM MPOrpaMMbl CPEIHEro OOIIEero
obpazoBanust (POIl COO), mpencraBieHHbIXx B DenepaabHOM TOCYJApCTBEHHOM 00pa30BaTEIbHOM
crannapre COQO, ¢ yuérom Konnennuu npernojgaBanus yueOHOTo npeamera «XuMus» B 00pa3oBaTeIbHbIX
opranmzanusx Poccuiickoir @enepanuy, peamu3ylOIMX OCHOBHBIE O00pa3oBaTelbHBIE IMPOTPAMMBI, H
OCHOBHBIX MOJ0KeHUH «CTpareruu pazpuTus BocnuTanus B Poccuiickoit @enepanuu Ha niepuoa g0 2025
roga» (Pacnopsikenue [lpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MPOrpaMMbl IO XUMHH, K OIpEIeNeHHI0 oOIIeil cTpaTreruu
00y4eHHs, BOCIIUTAHHUS U Pa3BUTHsI OOYYaIOUIMXCS CpeAcTBaMHU ydeOHoro mpenmera «Xumus» ans 10-11
KJIacCOB Ha 0a30BOM ypOBHE COCTaBWIM KOHUENTyalbHble TmonokeHuss @OIOC  COO o
B3aMMOOOYCIIOBIIGHHOCTH LIEJEH, COJAEp)KaHHs, pe3ylbTaToB OO0y4deHHs U TpeOoBaHMH K YPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe o0pa3oBaHME, IOJy4aeMOE€ BBITYCKHUKAMHU O00IIe00pa3oBaTeIbHON OpraHU3alNH,
SIBJIIETCS. HEOTHEMJIEMON YaCThIO0 UX 00pa3oBaHHOCTU. OHO CIIY>KUT 3aBEPILIAOLIUM ITAlOM peain3aliy Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YpOBHE KIIOYEBBIX LIEHHOCTEH, MPUCYIIUX LEIOCTHOW CHCTEME
XUMHUYECKOT0 00pa3oBaHMs. OTH IEHHOCTH KacaroTCs TO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUS
MHUPOBO33PEHUSI U OOIIEH KyJIbTYphl YeJOBEKa, a TAaKKe HIKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO U IMPUPOJHON cpexe. Peanuzyercs xumudeckoe oOpa3zoBaHHe 00YJarOIIUXCS Ha YPOBHE
cpeanero oOmiero oOpa3oBaHUsl CPEIACTBAMHU y4EOHOTO mpenMeTa «XHUMHs», COACpKaHUE M IOCTPOSHUE
KOTOpPOTO OIpeAeTeHbl B MPOrpaMMe MO XUMHUU C y4ETOM cCHenu(UKH HAyKd XUMHH, €€ 3HAYeHHUsS B
[IO3HAHUM MPUPOABI U B MaTepUaIbHON KM3HU OOILECTBA, a TaK)Ke C YYETOM OOLIMX LeNel U MPUHLUIIOB,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHHUE CHCTEeMBbI cpenHero ooOmiero obpasoBanus B Poccuiickoii
denepanuu.

XuMHUSL Kak DJJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK Hrpaer ocoOyl pojb B COBPEMEHHOM
IMBUJIM3AlMM, B CO3JaHMM HOBOM Oa3bl MaTepuanbHOW KyabTyphl. OHa BHOCHUT CBOM BKJIaJ B
(dbopMHpOBaHHE pPALMOHATBHOIO HAYYHOTO MBIIIJIEHHUSA, B CO3/JaHUE IEJIOCTHOIO MpPEACTaBICHUS 00
OKpYKaIOIlleM MHUpPE KaK O €IMHCTBE MPUPOJBI U YeJOBEKa, KOTOopoe (opMUPYETCS B XMMHHM Ha OCHOBE
MIOHMMAaHHsl BELIECTBEHHOI'O COCTaBa OKPYXKAIOIIET0 MHpa, OCO3HAHMS B3aMMOCBA3M MEXIY CTPOCHHEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMHU MPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C IPYrMMH €CTECTBEHHBIMU HayKaMM, XUMUsS CTala HEOTHEMIIEMOM YacCThIO
MHUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO TPyJAa U JKU3HM KaKIOro 4ieHa oOulecTBa.
CoBpeMeHHas XUMHUS KaK HayKa CO3MJaTeNbHasl, KaK HayKa BBICOKUX TEXHOJIOTMH HampaBieHa Ha PEIIECHUE
JIO0ANBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS UYEIOBEYECTBA — CBHIPHEBOW, DHEPreTUUYECKOM, MHUIIEBOMH,
HKOJIOTUYECKOM 6€30MacHOCTH U OXPaHBI 3/I0POBbS.

B coorBercTBHUM ¢ OOmMMMH IEISIMUA M TPHUHIMIIAMHU CPEIHET0 001Iero oOpa3oBaHMs COJAEpKAHUE
npeamera «Xumus» (10—11 xaccel, 6a30BbI YpOBEHb U3YyUEHHS) OPUEHTHPOBAHO NMPEUMYILECTBEHHO Ha
OOIIEKYIBTYPHYIO TMOJATOTOBKY OOYyYalOIMXCsA, HEOOXOIUMYIO UM JJIsi BBIPAOOTKH MHPOBO33PEHUECKHUX
OPHEHTUPOB, YCIEIIHOTO BKIIOYEHHUS B KHM3Hb COLMYMA, MPOJOIDKEHHs OOpa30BaHHMs B pa3IMYHBIX
001acTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocTaBisOIUMHU NIpeaMeTa «XUMUS» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHS» U
«O0miasi 1 HEeOpraHuyeckas XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBJISIOTCS OCHOBBI
0a30BOif HayKu: cHUCTEMa 3HaHUI MO0 HEOPraHMYECKOW XUMHUHM (C BKIIOUYEHHUEM 3HAHUH W3 O0IIel XUMHM) U
oprannyeckoil xumun. dopMupoBaHue JAaHHON CUCTEMbl 3HAHUM NMpPHU MU3yYEeHUU IperMeTa 0OecreynuBaeT
BO3MOKHOCTh PACCMOTPEHUSI BCEr0 MHOI000pa3usl BEIIECTB HA OCHOBE OOIIUX MOHSTUH, 3aKOHOB U TEOPH
XUMUHU.

CrpykTypa conepxaHus KypcoB — «OpraHuyeckass XumMus» u «OOIas U HEOPraHUYEcKassk XUMHUS»
copMUpOBaHa B MporpamMme Mo XMMUU Ha OCHOBE CHCTEMHOTO MOJX0/a K U3yYeHHI0 y4eOHOro MaTepuaia
u 00ycloBlieHa HMCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHHMNA Ha ONPENENEHHBIX TEOPETHUECKUX
ypoBHsix. Tak, B Kypce OpraHM4ecKOd XUMHUHU BELIECTBA PACCMATPHUBAIOTCS Ha YPOBHE KIIACCHYECKOM
TEOpUU CTPOCHHUS OPraHUYECKUX COEIUHEHUI, a TakK€ Ha YPOBHE CTEPEOXMMHUYECKUX U DJIEKTPOHHBIX
NPEJCTaBICHUN O CTpoeHUH BemlecTB. CBeeHUs 00 M3yyaeMbIX B Kypce BEIIEeCTBaX AAIOTCS B Pa3BUTHH —
OT YIJIEBOJOPOJIOB JI0 CJIOXHBIX OMOJOTMYECKH aKTUBHBIX coeluHeHuil. B Kypce oprannyeckoil Xumuu



MOJIy4aloT pPa3BUTHE CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHUS MEpPBOHAYAIBLHEIC
MPEACTABICHUS O XMMHYECKOW CBS3H, KIACCH(DHUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMNCTB
BEIIECTB OT X CTPOSHUS, 0 XUMUYECKOUW PEaKIUU.

[Tox HOBBIM YIJIOM 3peHUs B IIpeaMeTe «XuMuUs» 0a30BOr0 YpOBHsI pacCMaTPUBACTCS M3YUCHHBIN HA
YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHUS TEOPETUUYCCKUN Marepuas U (HaKTOJOTUYECKUE CBEICHUS O
BEIIECTBAX M XUMHUYECKOW peakinuu. Tak, B 4aCTHOCTH, B Kypce «OOmmas u HeopraHW4YecKas XHUMHI»
oOyJaromuMcsi  TPEJOCTABISAETCSI BO3MOXKHOCTh OCO3HATh 3HAYCHHE TEPUOJAMYECKOrO 3aKOHA C
00IIETEOPETUUECKUX W METOJIOJIOTHYECKUX MO3UIIUM, TTy0Ke MOHATh UCTOPHYECKOE M3MEHEHHE (PYHKITUN
ATOTO 3aKOHA — OT 00001IaoNIIeH 10 OOBACHSIOMEH U TPOTHOZUPYIOMIEH.

Enunas cucrema 3HaHM O BaKHEHINMX BEIIECTBAX, HMX COCTaBe, CTPOCHUHU, CBOWCTBAX U
MPUMEHCHHH, a TaKKE€ O XHUMHUYECKUX PEAKIMsIX, WX CYIHOCTH W 3aKOHOMEPHOCTSIX IPOTCKAHHS
nonoyHsieTcs B Kypcax 10 m 11 KimaccoB sjeMeHTaMU COACpIKaHHUs, UMEIOIUMH KYJbTYPOJIOTHUYECKHA U
MPUKJIAIHON XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSI3H XHUMHHU C JPYTUMU HAYKaMH,
packpbIBaloT €€ poJib B TIO3HABATEILHOW W MPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHHUIO YBAXCHHS K MPOIECCY TBOPUYECTBA B OOJIACTH TECOPUU M MPAKTUICCKUX MPHIOKCHUN XHUMHH,
MTOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U IMYHOCTHO 3HAUYMMBIX MPoOIeMax, CBSI3aHHBIX
C XUMHCH, KPUTUYCCKU OCMBICIIHBATh WHPOPMAITUIO M TPUMEHATh €€ JJIS MOTIOTHCHHS 3HAHUH, PEIICHUS
MHTEJJICKTYalbHBIX U JKCIIEPUMEHTAIBHBIX HCCIEeIOBAaTENIbCKUX 3a/4ad. B 1enoM copepxkaHue y4yeOHOTO
npenMera «XUMUS» JAHHOTO YPOBHS HM3yYEHUS OPHUCHTHPOBAHO Ha (GopMupoBaHHE y OOydYaIOIIUXCS
MHPOBO33PEHUYECKONW OCHOBBI I TOHMMaHUs (DHIIOCOPCKUX MW, TaKMX KaK: MaTEepPHAIbHOE €IMHCTBO
HEOPTaHMYECKOTO M OPTaHUYECKOTO MUpPa, 00YCIOBICHHOCTh CBOMCTB BEUIECTB X COCTABOM H CTPOCHHEM,
MO3HABAEMOCTh MPUPOJHBIX SBJICHUN MYyTEM JIKCHEPUMEHTA M PELICHUS MPOTUBOPEUUN MEXKAY HOBBIMH
dakTaMd W TCOPCTHUYSCKUMHU TPEANOCHUIKAMH, OCO3HAHHE POJM XHMHH B PEIICHUU SKOJOTHYCCKHX
npo0iieM, a TaKkke MpodsieM cOepexeHHs FIHEPTETUIECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX TEXHOJOTUH U
MaTEepUasIOB.

B mnnane pemieHus 3agady  BOCIUTAHUS, PAa3BUTUS W COLMANU3aLUU OOYYAIOIIUXCS TPUHATHIE
MPOrPaMMO¥ TI0O XUMHUH TIOJIXOBI K OMPEICIICHUIO COJICPYKAHUS U TIOCTPOCHUS MPEIMETa MPEIyCMaTPHUBAIOT
(dbopMUpOBaHNE YHUBEPCATbHBIX YIEOHBIX NEHCTBHUI, UMEIOMUX 0a30BO€ 3HAYCHHE ISl PA3TUYHBIX BHJIOB
NESTETPHOCTH: PEIICHHsT TpoOJeM, TOWCKa, aHaau3a W o0paboTku WHGOpMAIUU, HEOOXOJAMMBIX IS
MPUOOPETEHUs OTbITa MPAKTUYECKON U HUCCIEeIOBATENbCKON AESITENFHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B
MMO3HAHUN XUMHMH.

B mpakTtuke npenoaaBaHus XMMUU Kak HAa YPOBHE OCHOBHOTO OOIIETr0 00pa3oBaHMsl, TaK U Ha YPOBHE
cpemHero oOImero oOpa3oBaHUs, MPHU ONPEICICHUN COJCPKATEIILHON XapaKTePUCTUKU TIeNIeld H3ydeHUs
MpeIMeTa HallpaBJIeHUEM TEePBOCTETICHHON 3HAYMMOCTH TPATUIIMOHHO MpHU3HAETCS (HOpMHpOBaAHHE OCHOB
XUMHYECKON HAyKH KaK 00JaCTH COBPEMEHHOT'O €CTeCTBO3HAHUS, TPAKTUICCKON JIEATEIHHOCTH YEJIOBEKA H
KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJabTyphl. C METOIWYECKOW TOYKM 3PEHUS TaKOW MOAXOHd K
OTIpEICTICHUIO TeJIeH U3YUCHUS MTPEeIMETA SIBISICTCS BIIOJTHE OTPABIaHHBIM.

CornacHO MaHHOW TOYKE 3pEHHUs TJIABHBIMH IENSIMU W3YYeHUs MpeaMera «XuMmus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) IBISAFOTCS:

e (opmupoBaHUE CHCTEMBl XMMHYECKHUX 3HAHUN KaK BaKHEUIIEH COCTaBISIONICH €CTeCTBEHHO-
HAyYHOUW KapTHUHBI MHUPa, B OCHOBE KOTOPOI1 JIexKaT KIF0UEBbIE TOHITHS, (PyHIaMEHTaTbHBIE 3aKOHBI
U TEOPHHM XHMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE W TIOHHMMAaHHE CYNTHOCTH JOCTYITHBIX
0000IIeHNT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIEHHE C HWCTOPUEH UX pa3BUTHS U
CTAaHOBJICHMUS;

e (opmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/IaX MO3HAHMS BEIIECTB U XUMHUYECKHIX
peakiuii, HeOOXOAMMBIX [UIsl MPUOOPETEHHS YMEHHA OPHEHTHUPOBATHCSI B MHpE BEIIECTB H
XUMHYCCKHX SBJICHHI, UMEIOIINX MECTO B TIPHPOJIC, B MPAKTHYCCKOMN W TTOBCETHEBHOM JKU3HH,

® pa3BUTHE YMEHUH M CIOCOOOB JEATENLHOCTH, CBS3aHHBIX C HAOMIOACHHEM U OOBSICHEHHEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJII0IEHNEM TPaBUIl 0€30I1acCHOTO OOpAIeHHsI ¢ BEIIECTBAMH.

Hapsiny ¢ atum, comepkarenbHasi XapaKTepUCTHKA Tl U 3a7a9 W3Y4YeHUs IpeIMeTa B MporpaMMme
M0 XMMHH YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMHU B CHCTEME CPEIHEro
obmero obpazoBanusi. CeromHs B MpENojaBaHUM XUMHH B OOJNBIICH CTENEeHH OTAAETCS MPEANOYTCHUE
MPAKTUYECKOH KOMIIOHEHTE COJep)KaHUusi OOydeHHWs, OPUEHTHPOBAHHOW HA TIOJATOTOBKY BBITyCKHUKA



001eo0pa3oBaTeIbHOM ~ OpraHW3alyy, BJIAJCIOMIET0 HE HAaO0OpOM 3HaHWM, a (QYHKIMOHAIBHOM
IPaMOTHOCTBIO, TO €CThb CHOCOOAMH M YMEHHUSMHM aKTUBHOIO IOJY4YEHHUs 3HAaHUA M NPUMEHEHUs HX B
peanbHOMN JKU3HU JJIS pEIIeHUs IPAKTHUECKUX 3a7ay.

B cBsi3M ¢ 3TUM npu U3ydeHUU NpeaMeTa «XUMHs» JOMHHUPYIOLIee 3HaueHHe NpuoOpeTarT Takue
LIEJIM U 33J]a41, KaK:

ajanTanys OO0ydYarolIMXCsS K YCJIOBUSAM JUHAMUYHO DAa3BUBAIOILErocss Mupa, (opMUpOBaHHE
MHTEJUIEKTYaJJbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  €aMOOOpa3OBaHUIO,  COTPYIHHYECTBY,
CaMOCTOSITEJIbHOMY IPUHATUIO T'PAMOTHBIX PELICHUHM B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3AHHBIX C
BELIECTBAMU U UX IPUMEHEHHUEM;

¢dbopmupoBaHHE Yy OOYYalOIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHLUH), HMEIOLIUX
YHUBEpPCAJIbHOE 3HAUEHUE JJIS PA3JIMYHBIX BUJIOB JACSITEIBHOCTU: PEIIEHUs IPOoOJIeM, NOUCKA, aHAINU3a U
00paboTku HH(pOpMaMK, HEOOXOAMMBIX I NMPHOOPETEHUs ONbITa AEATENBHOCTH, KOTOpas 3aHUMAaeT
BXHOE MECTO B NO3HAHWU XUMHH, a TaKXKEe JUII OLEHKH C TO3UIHUI HKOJOTHYECKON 0e30macHOCTH
XapakTepa BJIMSHUS BELECTB U XUMUYECKUX ITPOLIECCOB Ha OPraHU3M Y€JI0BEKa U MPUPOIHYIO CPELY;

pa3BUTHE TIO3HABATEJbHBIX HMHTEPECOB, HWHTEIUIEKTYaJdbHbIX M TBOPYECKUX CIIOCOOHOCTEH
o0y4JaroIuxcs: CIOCOOHOCTH CaMOCTOSTENILHO NMpUOOpeTaTh HOBBIE 3HAHUS 10 XMMHUU B COOTBETCTBHHU C
KU3HEHHBIMU TIOTPEOHOCTSIMH, MCIIOJIb30BaTh COBPEMEHHbIE WH(POPMAIIMOHHBIE TEXHOJIOTHH IS TIOUCKA H
aHaIM3a yueOHOM M HayYyHO-IOMYJSPHOM HH(pOpMAIMU XUMUYECKOTO CO/IEPIKaHUS;

dbopmMHupoBaHHE M pa3BUTHE Yy OOYYAIOUIMXCS AaCCOUMATHBHOTO U JIOTHYECKOTO MBIIIJICHHUS,
HaOJI0AaTeNbHOCTH, COOPAHHOCTH, AKKYpPaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOAMMBI, B YaCTHOCTH, IPH
IUTAHUPOBAHUM U IPOBEJCHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOydaromuxcs YOexIEHHOCTM B T'YMAaHUCTHMUYECKOW HANpPaBICHHOCTH XHMMHH, €€
BXHOH pOJM B PEUICHUH TIO0ATBHBIX MPOOJIEM palMOHAIBLHOTO HPUPOAONOIH30BAHMUS, TTOTIOTHEHUS
SHEPreTUYECKUX PECYPCOB U COXPAHEHHUs IIPUPOJHOIO PAaBHOBECHS, OCO3HAHMSI HEOOXOIMMOCTH OEpeXHOT0
OTHOIIEHUS K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAK)K€ MPUOOPETEHUS ONbITA UCIOJIb30BAHUS MOJyUYEHHBIX
3HAHUH U1 DPUHATHUS TPAMOTHBIX PELICHUH B CUTYalUsX, CBSI3aHHBIX C XUMHUECKUMHU SBJICHUSIMHU.

B yuebHOM mutaHe cpenHero oOmiero odpa3zoBaHuUsl HpeaMeT «XUMHs» 0a30BOro ypoBHS BXOJIUT B
COCTaB MpeaMeTHOH obnacTu «EcTecTBeHHO-HAY4HbIE TPEIMEThI».

OOmiee yuciIo 4acoB, OTBENEHHBIX JJIS M3YYEHMs] XUMHUHU, Ha 0a30BOM YpOBHE CpEIHEro OOIIero
oOpa3zoBanusi, coctaBnseT 68 yacoB: B 10 knacce — 34 vaca (1 yac B Henento), B 11 kmacce — 34 vaca (1 yac B
HEJIEIIO).

COAEPXAHUE OBYYEHUSA

10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperudyeckne 0OCHOBbI OPraHU4eCcKO XUMHUHU

[Ipeamer opranwveckol Xumuu: €€ BO3HUKHOBEHHE, PAa3BUTHE W 3HAYCHUE B TOJYYCHHUH HOBBIX
BEILIECTB U MaTepHuasioB. Teopusi CTpOEHHUsS OpraHuYeckux coeauHeHuidr A. M. ByrnepoBa, €€ OCHOBHbIE
nosoxkeHus. CTpyKTypHbIe POPMYITBI OPTaHUUYECKUX BENMIECTB. | oMoIOTHs, n30Mepus. XUMHUYECKas CBSI3b B
OpraHUYEeCKUX COCIMHEHUSIX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne o KkiaccupuKaluMu OpraHuyeckux BemecTB. HomeHknarypa opraHmdeckux
COCIMHEHMH (cHcTeMaThueckas) W TPUBUAJIbHBIE HA3BaHMS BAXKHEHIIMX MPEACTABUTENIEH KIIACCOB
OpTaHUYECKUX BEIECTB.

DKCrepuMEHTAIbHBIE METObl M3YYCHHsI BEIIECTB M MX MPEBpAIlleHUI: 03HAKOMIICHHE ¢ 00pasiaMu
OpraHMYECKUX BEILECTB U MaTepHallaMd Ha MX OCHOBE, MOJEIUPOBAHNE MOJIEKYJI OPraHMYECKUX BEIIECTB,
HaOltO/IeHNE M OMHUCAHHE JEMOHCTPAIIMOHHBIX OIBITOB MO TMPEBPAIICHUI0 OPTaHMYECKUX BEIIECTB IMPHU
HarpeBaHuM (TUTaBJICHHE, OOYTJIMBAHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJOTHYECKUN pAn. MeTaH W 3TaH — MpOoCTeHIue NpeACTaBUTENN
QJIKaHOB: (PM3MYECKUE U XUMUYECKUE CBOMCTBA (peakinu 3aMeIICHUs U TOPSHHS), HAXOKICHHUE B MIPUPOJIE,
MOJIy4YeHUE U IPUMEHEHUE.



AJIKeHBI: COCTaB M CTPOEHHE, TOMOJIOTMUECKHH psA. OTUIEH U TMPONWIEH — MNpOCTEHIIne
MPEICTaBUTENN  aJKEHOB: (U3MYECKWe U  XHUMHUYECKHME CBOMCTBa  (peakiuu  TUIPUPOBAHMUS,
raJIorTeHUPOBAHMS, TUIpaTallii, OKUCICHUS U MIOJIUMEPHU3ALIUH ), TIOJIyU€HHE U IPUMEHEHUE.

Ankanuensl: Oyraamen-1,3 u MerunOyramueH-1,3: cTpoeHWe, BaXKHEWIINE XUMHYECKHE CBOHCTBA
(peakuus nonuMepusanun). [lonyueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHMS, TOMOJOTUYECKUH psn. AUETHIEH — IpOoCcTeHIni
MPEJCTaBUTEIb ATKHHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U XMMUYECKHE CBOMCTBA (pEaKkIy THIPHUPOBAHUS,
raJloreHUPOBaHUS, THIpaTallid, TOPEHNUS ), TOTYUCHHE U IPUMEHEHUE.

Apensl. benzon: cocrtas, cTpoeHue, GU3NIECKHUE M XUMHUUYECKHE CBOMCTBA (peaKkIuy raJloreHUpOBaHUS
U HUTPOBaHUS), MOJy4YeHHWE M TNpUMEHEHHe. Tomyon: cocmaes, cmpoeHue, ¢husuyeckue u XumuyecKue
ceoticmea (peakyuu 2an02eHUpOBaHUs U HUMPOBAHUs), noaydeHue u npumeHnerue. TOKCUYHOCTb apeHOB.
['eneTnyeckas CBSA3b MEXKY YIJIEBOJOPOAAMU, IPUHAIEKAIIMMH K Pa3IUYHBIM KJIACCaAM.

[TpupoHbIle HCTOYHHUKH YTIIeBOAOPOAOB. [IpuponHelii Ta3 u nmonyTHele HeTsAHbIE Ta3bl. HedTh n eé
npoucxoxaenue. CrocoObl nepepaboTKku HeTU: MeperoHka, KPEeKUHr (TEPMUYECKHH, KaTaIUTUYECKHIl),
nupoiu3. [IpoaykTel mepepaboTku HeTH, WX NPUMEHEHHWE B NMPOMBINUICHHOCTH W B ObITy. KameHHBIN
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKcrepuMEHTANIbHbIE METO/bl U3YUYEHMsI BEIIECTB M MX MpEBpallleHUuI: 03HAaKOMJIEHHE ¢ 00pa3laMu
I1acTMacc, KaydyykoB U pe3uHbl, Kkouiekiuuu «HepTs» U «Yromb», MOAETUPOBAHHUE MOJEKYI
YIJIEBOJOPOAOB U TaJIOT€HONPOU3BOHBIX, NPOBEJACHUE HPAKTUYECKOW padOThl: MOJIyY€HUE ITUJIEHA U
M3Yy4YEHUE €ro CBOMCTB.

Pacuérnsbie 3anaun.

Boruncnenuss mo ypaBHEHHMIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOIUYECTBA HCXOJHOTO
BELIECTBA WJIM MPOAYKTAa PEaKLUU I0 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HMCXOJHBIX
BEIIECTB WU MPOAYKTOB PEAKIINH).

Kucnopoacoaepxamme oprannyeckne coeinHeHUs!

[IpenenpHble OHOATOMHBIE CHUPTHI. METAaHONI W AITAHON: CTPOCHHUE, (PU3NYECKUE M XUMHUYECKHE
CBOMCTBA (peakiuu ¢ aKTUBHBIMU METaJIJIaMH, raJloreHOBOAOPOIaMH, TOpEeHKE), TpUuMeHeHne. BogopoaHsie
CBA3U MEXAY MOJIEKYJIaMH CIUPTOB. JIefiCTBHE METaHOIa U 3TaHOJIa HA OPTaHU3M YelIOBEKa.

MHoroaroMHble CHHUPTHL. OTUIEHIJIMKONb M TJIULEPUH: CTPOEHHE, (PU3NYECKHE U XUMHYECKHE
CBOMCTBa (B3aMMOJACHCTBHE CO IIEIOYHBIMHU METaUIaMHM, KauyeCTBEHHas peaklds Ha MHOT0aTOMHbBIE
cnupThl). JlelicTBUe Ha OpraHu3M uenoBeka. [IpuMeHenne rimueprHa u STUIICHTITUKOJISL.

@deHod: CTpOeHHE MOJIEKYJbl, (U3MYECKHEe U XHMHUYECKHE CBOMCTBA. TOKCHYHOCTH (peHoa.
[Ipumenenue denomna.

Anpaerunpl U xemownsl. DopManblIerui, aleTalbIerH]: CTPOCHUE, (U3HUECKHe U XUMHUYECKHUE
CBOMCTBa (pEeaKIMU OKUCIEHUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEaKIUN), IOJIy4€HHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpenebHble KapOOHOBBIE KUCIOTH. MypaBbHHAsl U YKCYCHAsi KUCJIOTBI: CTPOCHHE,
¢u3nueckue U XMMUYECKHE CBOICTBa (CBOMCTBa, 0o0IIMe JUIsl Kjacca KUCIOT, peakius sTepudukaium),
noyiydueHue u npuMmeHnenue. CTeapuHoBasi U OJICMHOBAsI KUCIOTHI KaK MPEJCTABUTENN BBICIINX KapOOHOBBIX
KHCIOT. Mblia Kak COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE AeHCTBUE.

Crnoxubie 3pupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. ['maponu3 cinoxkHbIX 3¢upon. JKupsl.
I'mpponus xupos. [IpumeneHne xupoB. buosornaeckas posab KUPOB.

YrneBoabl: cocTaB, Kiaccu(UKamus YriaeBoJOoB (MOHO-, AW- M monucaxapuisl). [nmokoza —
MPOCTEHIINI MOHOCAaXapuJi: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (U3NYECKHe U XUMHYECKHE CBOWCTBa
(B3ammopericteue ¢ runpokcugom meau(ll), okucieHue ammmayHbIM pacTBOpoM okcuma cepeodpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TIJIIOKO3bl), HaXOXKJIE€HUE B MPUPOJIE, NMPUMEHEHHE, OUOJIOTHYEeCKass pOJib.
dorocuHTe3. PpyKTO3a KaK U30MEP TITHOKO3HI.

Kpaxman u nemionosa kak npupoaHbie nmonuMepsl. CTpoeHre Kpaxmana U HejuTio103bl. Pu3nyeckue
Y XMMUYECKHE CBOMCTBA KpaxMaia (TUIPOJIn3, KAUeCTBEHHAs! PEaKLUsl C HOJAO0M).

DKcrepuMeHTANIbHbIE METObl U3YUYEeHHs BEIIECTB M MX MpEBpallleHUui: MpoBeJeHNe, HaOII0eHUE U
OMHUCaHUE JEMOHCTPAILIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEaKIIMK OJHOATOMHBIX CIIUPTOB
(oxucnenne staHona okcuaoM wmeau(ll)), MHOroaTOMHBIX CHHPTOB (B3aMMOJICHCTBHE TJIHMIICPUHA C
ruapokcuaom Meau(ll)), ampmerumoB (OKHCIEHHWE aMMHAYHBIM pacTBOpoM oOkcuga cepedpa(l) wu
ruapokcuaom meau(ll), B3ammopeiicTBhe Kpaxmana ¢ HMOAOM), MPOBEACHHE MPAKTUYECKOW paboOTHI:
CBOMCTBA PacTBOpPa YKCYCHOM KHCIIOTHI.




Pacuérneie 3amaumn.

Boruncnenuss mo ypaBHEHMIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BEIIECTBA WJIM MPOAYKTAa PEAKLIHUU MO HM3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO W3 HMCXOJHBIX
BEIIIECTB WU MPOAYKTOB PEAKIINN).

A3zoTcozepiKaliue OpraHuuaecKue CoeIMHEHHMS.

AMUHOKHUCIIOTHI Kak aM(pOTepHbIe OpraHnyeckue coeanHenus. Ousnueckue 1 XMMHUYECKHE CBOMCTBA
aMHHOKUCIIOT (Ha puMepe TIulrHa). buonornyeckoe 3HaueHre aMUHOKUCIIOT. [lenTupl.

benku xak mpuponHbIE BBICOKOMOJIEKYISApHBbIE coequHeHus. [lepBuuHasi, BTOpUUHAS U TpETUYHAsS
CTpYKTypa OenKOB. XMMHUYECKHE CBOMCTBAa OENKOB: TMAPONU3, JEHATYpalus, KaueCTBEHHBIC PEAaKLUU Ha
OeNKHU.

DKcIepUMEHTaIbHbBIE METOJbl M3Y4YCHHsl BEIIECTB W MX IPEBpAIleHUil: HAOMIOACHUE M OIMCAHHE
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHATYpalus OCIKOB MPU HArpeBaHUH, LIBETHBIE PEaKIIUU OEIKOB.

BbicokoMo1eKy ISIpHbIE COeIMHEeHUs

OcHOBHbIE MOHSTUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMEp, MOJIUMEDP, CTPYKTYpPHOE
3BCHO, CTENCHb IIOJIMMEpPU3AllUN, CpenHss MoJeKyispHas wmacca. OCHOBHBIE METOJBl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COSIMHEHUHN — MOJMMEPHU3aIUsl U MOJTUKOH ICHCAIHS.

DKcIeprMEHTaIbHBIE METO/IbI U3yYeHHS BEUIECTB U WX MPEBPALICHUN: 03HAKOMJICHHE C 00pa3laMu
MIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC, KAY1YKOB.

MexnpeaMeTHbIe CBSI3U.

Peanuzamusi MeXNpeaMETHBIX CBsi3ed MpH  HM3ydyeHUH opraHudeckod xumuu B 10 Kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BAaHUE KaK OOIIMX ECTeCTBEHHO-HAYYHBIX IOHSATHH, TaK M TOHATHH,
SIBIISIOIINXCS] CHCTEMHBIMHU ISl OTAETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKIIA.

OOm1re ecTeCTBEHHO-HAyYHBIC TOHATHS: SBJICHNE, HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIH3,
CUHTE3, KJ1accu(UKaIus, NepruoJUIHOCTb, HA0II0IeHNE, U3MEPEHUE, DKCIIEPUMEHT, MOJEIMPOBAHNUE.

dusnka: Matepus, YHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, JHEPTETHUECKUI YPOBEHbB, BEIIECTBO,
TeN0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, PU3NYECKUE BEIMYMHBI U €IUHUIBI UX U3MEPEHUS.

buonorus: xnerka, opranusM, Ouocgepa, oOMeH BEIIECTB B OpraHu3Me, (pOTOCUHTE3, OMOJOTHUYECKH
aKTUBHBIE BellecTBa (O€IKH, YIIEeBOAbI, KUPBI, PEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOTUINBO, PECYPCHI.

TexHonorus: NHILEBbIE MPOIYKTHI, OCHOBBI pAIlMOHAJIBHOTO TMTAHMS, MOIOIIME CpPEACTBa,
JIeKapCTBEHHBIE U KOCMETUYECKHE TIpenapaThl, MaTePUAIIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teoperuueckne 0CHOBbI XMMHH

XuMuyeckuid sneMeHT. AToM. Sapo aTtoma, W30TOMBI. DNEKTPOHHAs 000J0YKa. DHEPreTUYecKue
YPOBHH, MOJYPOBHH. ATOMHBIE OpOHTaNH, S-, P-, d- AmeMeHThl. OCOOCHHOCTH PACIIPEICIICHHS ICKTPOHOB
o0 OpOUTAISIM B aTOMaX AJIEMEHTOB MEPBbIX YETHIPEX MEPHUOIOB. DIEKTPOHHASI KOH(PUTYpaIis aTOMOB.

[lepnonnueckuit 3axkoH u Ilepumonnueckas cucrtema xummdeckux snemeHToB /. M. Menneneesa.
Ces3b nepuoanveckoro 3akona u [lepuoanueckoil cucrembl xumudeckux smeMenToB [ 1. Menneneesa ¢
COBPEMEHHOM TeopHel CTpOeHHsI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XMMUYECKUX AJIEMEHTOB U
0o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TPYIMIaM M MepuojaM. 3HauYe€HUE MEPUOAHUECKOTO
3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BUIbI XMMHUUYECKOW CBA3M (KOBAJICHTHAsl HEMOJSpHAs U
MOJISIpHAsl, WOHHAS, METauTM4ecKas). MexaHu3Mbl O0Opa3oBaHMs KOBAJCHTHOM XHWMHYECKOW CBSI3H
(oOMeHHBIH W JOHOPHO-aKIENTOpHBIN). BogopomHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATENHEHOCTD.
Crenenb okucieHus. MIoHbI: KATUOHBI U AaHUOHBI.

BemectBa MONEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa BEIECTBA.
Tunbl KPUCTAUTUYECKUX PEIIETOK. 3aBUCUMOCThH CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMYECKON PEHIETKH.

[TonsiTue o qucnepcHbIX cucreMax. MIcTUHHBIE U KOJUIOUMIHBIE pacTBOPBL. MaccoBasi 10715 BEIleCTBa B
pacTBope.



Knaccudukanus HeopraHudeckux coenuHeHuil. HoMeHKnIaTypa HEOPraHWYECKUX  BEIIECTB.
['eHeTnyeckas CBS3b HEOPraHWUYECKHUX BEIIECTB, MPUHAIICKANUX K PAITMYHBIM KIIACCAM.

Xumuueckas peakius. Kinaccupukanus XMMUYECKHX pEakIMii B HEOPraHWYECKOH M OpPraHUYecKOoi
XUMHUU. 3aKOH COXPAHEHUsl MacChl BEUIECTB, 3aKOH COXPAHEHUs U MPEBPAIICHUS SHEPIUU MIPU XUMHUYECKHUX
peakuusx.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3InyHbIX (hakTopoB. OOpaTuMble peakuu. XUMUYECKOe
paBHOBecHe. PaKTOPBI, BIUAIOLIME HA COCTOSTHUE XUMUYECKOT0 paBHoBecus. [Ipunnun Jle [larense.

OnexTponauTuyeckas auccoruanus. CuinpHble U ciabbie 3ekTponuThl. Cpefa BOAHBIX PacTBOPOB
BEILECTB: KUCIasi, HEUTpabHas, LIEIOYHAas.

OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIINH.

DKCIepUMEHTAIBHBIE METOJbl M3YYEHHUsS BEIIECTB M WX NPEBPANICHHUN: JEMOHCTpAIMs TaOIuIl
«Ilepuoguueckas cucrema xumuueckux odaemeHTtoB JI. WM. MenneneeBa», wu3zydeHue Mojenen
KPUCTAUNTMYECKUX PEIETOK, HAOJIOJICHHE M ONHMCAaHUE JIEMOHCTPAIIMOHHBIX M Ja0OpaTOPHBIX OIBITOB
(paznoskeHue mepokcHia BOAOPOa B MPUCYTCTBUU KaTallu3aTopa, ONpe/iesieHue Cpelibl pacTBOPOB BEIIECTB
C IOMOIIbI0 YHUBEPCAIBHOIO UHIMKATOPA, pEAKLIMU HOHHOI'O0 0OMEHA), IPOBEJCHUE IPAKTUUECKON padOThI
«BnusHue pa3nuyHbix GaKTOPOB HA CKOPOCTh XMMHUUYECKOM peakiumy.

Pacuérnebie 3anaun.

Pacuérel 1o ypaBHEHMSIM XMMUYECKUX PEAKLIU, B TOM YHCIIE€ TEPMOXUMHUYECKUE PACUETHI, PACUETHI C
UCIOJIb30BAaHUEM TIOHATHUS «MACCOBAs J0JISI BEILIECTBAY.

Heopranuueckasi Xumms

Hemeramnsl. Ilonoxenue HemeramoB B Ilepuoandeckoil cucreMe XMMHYECKUX diemeHToB /[ .
MenzeneeBa M OCOOEHHOCTH CTpOEHHS aromMoB. DU3WYECKUE CBOWCTBA HEMETAUIOB. AJIIOTPONHUS
HEMETAJIOB (Ha IMpUMepe KUCIIopoaa, cepbl, pochopa u yriepona).

XUMUYECKHE CBOMCTBA BaXKHEHIIMX HEMETANIOB (TaJlor€HOB, CEpbI, a30oTa, docdopa, yriepona u
KpEMHHUS) U UX COEAUHEHUN (OKCHI0B, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

[IpuMeHeHne Ba)KHEUIINX HEMETANIOB U UX COCIUHEHUH.

Meramnsl. Ilonoxenune wmerawoB B Ilepmoanudeckoil cucremMe XHMMHUYECKMX 3ieMeHToB [[. .
MenneneeBa. OCoOEHHOCTH CTPOEHHS AIIEKTPOHHBIX 000JI04eK aToMOB MeTamioB. OOume (uznyeckue
cBoiicTBa MeTaioB. CIuIaBbl METAJUIOB. DJIEKTPOXUMHUECKUN Psi/i HAPSDKEHUN METaJlIOB.

XUMUYEeCKHE CBOMCTBA BAKHEHIINX METANIOB (HATPUA, KU, KaIbLIUNA, MarHui, aTlOMUHUN, IUHK,
XPOM, KEeJIe30, MEJIb) U UX COSTUHEHUH.

O6mue cnocoObl monydeHus: MeTauioB. [IpuMeHneHue MeTamioB B ObITY U TEXHUKE.

OKClepUMEHTAJIbHbIE METObl H3Y4YEHMs] BEIIECTB M MX IMPEBPALEHUI: H3y4YeHUE KOJUIEKIIMH
«MeTamnel W CHIaBbl», OOpa3lOB HEMETAIOB, PEIIeHHWE JKCIEPUMEHTANIbHBIX 3a/ad, HaONIoJIeHHuE |
ONMCAaHUE JEMOHCTPALlMOHHBIX U J1a0OPAaTOPHBIX OIBITOB (B3aWMOJAEWCTBHE THUIPOKCHUIA ATIOMUHHUSA C
pacTBOpamMH KUCIOT | LIEN0Ye, KaYeCTBEHHBIC PEaKIIMK Ha KATHOHBI METAJIIOB).

Pacuérnsie 3anaun.

Pacuérel Macchl BemiecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJIWYECTBY BEIIECTBA, Macce WIIU
00BEMY OHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, pacYEThl Macchl (00BEMA, KOJMYECTBA BEIECTBA)
IIPOJYKTOB PEAKIUH, €CIIM OJHO U3 BELIECTB UMEET IPUMECH.

XuMuA U )KU3Hb

Ponb xuMum B obecriedeHuH SKOJIOTHYECKOM, SJHEPreTHYecKOi M MUIIeBON 0€30MacHOCTH, Pa3BUTHH
MenuIuHbL. [IoHSITHE 0 HAyYHBIX METOIaX MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKITUH.

[IpencraBnenust 06 OOIMMX HAYYHBIX IPUHIIMITAX MPOMBIIUIEHHOTO MOTYYCHHs BAXKHEHIIINX BEIIECTB.

UYenoBek B MHUpE BELIECTB U MAaTEPUAJIOB: BaKHEHIIINE CTPOUTENIbHBIE MaTepHalbl, KOHCTPYKIIMOHHBIE
Marepuaibl, KPaCKu, CTEKJIO, KEpAMHMKa, MaTepUasbl AJis 3JIEKTPOHUKH, HAHOMATEepUasbl, OPraHUYECKUE U
MUHEpaJIbHBIC YA0OPEHHUSI.

Xumusi U 30pOBbE YENIOBEKAa: IMpaBUJia MCIOJIb30BaHUS JIEKAPCTBEHHBIX IpEnapaToB, IpaBuiia
0€30macHOTO UCIOJI30BaHUS MIPENapaToB OBITOBOM XUMHUH B TIOBCETHEBHON KU3HM.

MexnpeaMeTHbIE CBS3U.

Peanuzarust MexXnIpeIMETHBIX CBS3€H MPU M3Y4YeHUU OOIIel W HeopraHundeckod xuMuu B 11 kimacce
OCYIIIECTBIISICTCSI Yepe3 HKCIOIh30BAaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHN, TaK W TOHITHMA,
SIBJISIFOLIIUX CSI CACTEMHBIMU JIJIs1 OT/ACNIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O LIUKJIA.



OO0mue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAYYHBIN (DakT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIU3, CHHTE3,
KJ1accuukanmsi, MepuoANIHOCTh, HAOIIOICHHE, SKCIICPUMEHT, MOJICIIMPOBAHNE, U3MEPCHHE, SIBJICHHE.

®dusnka: Marepusi, OHHEpPrus, Macca, aToM, DJJEKTPOH, TMPOTOH, HEUTPOH, HOH, H3O0TOIl,
PaIMOaKTUBHOCTh, MOJICKYJIa, YPHEPTeTUYCCKUA YPOBEHb, BEIIECTBO, TEI0, 00BbEM, arperaTHOE COCTOSHHE
BelIeCcTBa, ((U3NIECKIE BETUIHHBI ¥ CIUHUIIBI UX U3MEPEHUS, CKOPOCTD.

buonorus: kierka, opraHu3m, sKocucTeMa, ouocdepa, Makpo- U MUKPOIJIEMEHTBI, BATAMUHBI, 0OMEH
BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHEpaIIBI, TOPHBIE TTOPOJIBI, TIOJIE3HBIE UCKOITAEMBbIE, TOITUBO, PECYPCHI.

TexHonmorus: XUMHYECKass MPOMBIIUICHHOCTb, METAJUIYprusi, MPOU3BOACTBO CTPOUTEIHHBIX
MaTepHajioB, CEJIbCKOXO3SHCTBEHHOE IPOU3BOJICTBO, IHIIEBAasi IMPOMBIIUICHHOCTh, (apMaleBTHYeCKas
MPOMBIIIIICHHOCTh, POU3BOJACTBO KOCMETHYECKUX IpenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepHuasioB, AJIEKTPOHHAS TPOMBIIINICHHOCTh, HAHOTEXHOJIOTHH.

INDTAHUPYEMBIE PE3VIIBTATBI OCBOEHUA ITPOI'PAMMELI 10 XHMMHWKU HA BA30BOM
YPOBHE CPEJJHEI'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

Or'OC COO ycranaBiauBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOEHHUS OOYYaIOIIMMHKCS TPOrpamMm
cpenHero obiiero oopa3oBaHus (JIMYHOCTHBIM, METAPEIMETHBIM U MpeAMeTHBIM). HayuHo-MeTonnyeckoit
OCHOBOM T pa3pabOTKH TUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHHSI ITPOrPaMM CPEAHETo o0Iero oopazoBaHus
SBJIIETCSL CUCTEMHO-/1€ATEeIbHOCTHBIN MOAXO/I.

B COOTBETCTBHHM C CHCTEMHO-ICATEIILHOCTHBIM IOAXOJOM B CTPYKTypE JIMYHOCTHBIX PE3YJIbTATOB
OCBOEHHUSI TMpenMera «XUMHS» Ha YPOBHE CpEIHEro o0IIero oOpa30BaHUS BBIJCICHBI CIEAYIOIINE
COCTABIISIOLIHE:

OCO3HaHHE OOYyYaIOUIUMHCS POCCHMCKOW Tpa)¥JIaHCKOW HWACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIILHOCTH U CAMOOTIPE/ICIICHHUIO;

HaJIM4YMe MOTHBAILIUU K 00YUEHUIO;

I[eJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE KJTFOUYCBBIX [IEHHOCTEH H
MCTOPUYECKHUX TpaauIuii 0a30BOI HAYKU XUMHUH,

TOTOBHOCTh M CITOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIIUMU IIEIOCTHON CHCTEME XMMHUECKOT0 00pa3oBaHUs;

HaJIMYUE TPABOCO3HAHUS 3KOJOTUYCCKOW KYJIbTYphl W CIIOCOOHOCTH CTaBHTh IICIM M CTPOWTH
KU3HEHHBIC TUUTAHBI.

JIMIHOCTHBIE PE3YJbTATHl OCBOCHHS TIpeaMeTa «XUMUsS» JOCTHTAIOTCS B EAWHCTBE YYCOHOW W
BOCIUTATEIbHONW NEATEIbHOCTH B COOTBETCTBUU C TYMAaHHCTUYECKHUMH, COIMOKYIbTYPHBIMHU, TYXOBHO-
HPABCTBCHHBIMHU [IEHHOCTSMH H HJICATTAMH POCCHICKOTO IPAKIAHCKOTO OOIIECTBA, IPUHATHIMU B OOIIIECTBE
HOpPMaMH W TIpaBWJIAMHU TIOBEJIEHUS, CIOCOOCTBYIOIIMMH TpOIlecCaM CaMOTO3HAHMS, CaMOPa3BUTH H
HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0YUAOTIIUXCSI.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUS MpeaMeTa «XHUMHs» OTpaxaroT C(HOPMHUPOBAHHOCTH OIBITA
MO3HABATEIFHON W MPAKTHICCKOW JEATEIHbHOCTH OOYYAIOIIUXCS IO PeaTu3allii MPUHATHIX B OOIIECTBE
[IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:knaHcKOro BOCIUTAHUA:

OCO3HaHHUs O0YYAIOIIMMUCSA CBOUX KOHCTUTYIIMOHHBIX TPaB M OOS3aHHOCTEH, YBaXKEHUS K 3aKOHY H
TIPABOIIOPSIKY;

MIPEJICTABJICHHSI O COLMATBHBIX HOPMAaX M MPaBUIaX MEKIUYHOCTHBIX OTHOIIEHUH B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOUM TBOPYECKOW JIEATSIBHOCTH TPHU CO3JIaHUHM yYEOHBIX MPOCKTOB, PEIICHUH
y4eOHBIX M MO3HABATEIBHBIX 33/1a4, BHITOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh WM TPUHUMATh MOTHBBI, HAMEPCHHS, JIOTUKY W apryMEHTBI JPYTUX TpH
aHallM3e Pa3INYHbIX BUJOB YU€OHOU NEATEILHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUIECKOMY M HAyYHOMY HACJICTUIO OTCUECTBEHHOW XMMHH;



YBOKEHHsI K TPOLIECCY TBOpPYECTBA B OOJACTH TEOPHMH M MPAKTUYECKOTO NPUMEHEHUS XUMUH,
OCO3HaHHUS TOTO, YTO JOCTI)KEHUS HAYKH €CThb pe3yibTaT IJIUTENbHBIX HAOMIOACHUN, KPOMOTIMBBIX
9KCIIEPUMEHTAIbHBIX IOMCKOB, IIOCTOSIHHOTO TPpyAa YYE€HBIX U IPAKTUKOB;

MHTEpeca U IO3HABATEJIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOLIEM aHaiu3e HUHGOpMaluu o
IIEPEIOBBIX JOCTH)KEHUAX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUSI;

CIIOCOOHOCTH OILICHMBAaTh CUTYyallUH, CBSI3aHHbIE C XUMHUYECKHUMH SBICHUSIMH, WU T[PUHUMATDH
OCO3HaHHbIE PEIICHNUs, OPUEHTUPYSICh Ha MOPaIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTHU OLICHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBApHILEH C MO3UUUNA HPABCTBEHHBIX U
IIPaBOBBIX HOPM U OCO3HAHUE NOCIEACTBUN ITHX IOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAaHHMs IIEHHOCTEH 37J0pOBOTO M 0€30MacHOro o0pasa KU3HU, HEOOXOIUMOCTH OTBETCTBEHHOIO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

COOIOICHHSI TPaBUiI OE30MacCHOTO OOpAIEHUsI C BEIIECTBAMH B OBITY, ITOBCEJIHEBHOW XU3HU U B
TPYZIOBOH AESTEIBHOCTH;

[IOHMMAaHUs LIEHHOCTH IpaBWJI HMHJIMBUIYaJIbHOTO MU KOJUIEKTMBHOI'O O€30MacHOrO IOBEACHUS B
CUTYALUX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHHUS TOCJIEACTBUA M HENPUSITUS BPEIHBIX MPUBBIYEK (YNOTPEOJIEHUs aJIKOTroJisi, HAPKOTHKOB,
KYpeHHUs);

5) TpyaoBOro BocuTaAHMSA:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HMCCIEIOBATENIbCKON JAESITeNbHOCTH, OOIIECTBEHHO
I10JIE3HOM, TBOPUECKOM U JIPYIHX BUJAX JESATEIbHOCTH;

YCTaHOBKM Ha aKTHMBHOE y4acTHE B PELICHUHU MPAKTHUECKUX 3aj]ad COIMAbHON HANpaBICHHOCTH (B
pamKax CBOEro Kjiacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY H3YYEHHI0 Tpodeccuil pa3iuyHOro poja, B TOM YHCIE Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH TI0 XUMUU;

YBaXE€HUS K TPYLY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJAOBOU 1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPDY WHJIMBUIYaJbHOW TpaeKTOpuM o0O0pa3oBaHus, Oyaymien
npodeccun M peaau3allMd COOCTBEHHBIX JKHU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTPEeOHOCTEH 00111eCTBa;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHUS

9KOJIOTMUYECKHU 11€71€cOo00pa3HOro OTHOLIEHUSI K MPUPOJIE, KaK UCTOYHHUKY CYILIECTBOBAHUS >KM3HU Ha
3emie;

MMOHUMAaHHUS IJI00AIbHOTO XapakTepa IKOJIOTHUYECKUX MPOoOJIeM, BIUSHUS S3KOHOMUYECKUX MPOLECCOB
Ha COCTOSIHME MPUPOAHON U COLMAIIBHOM CpENbI;

OCO3HaHHS HEOOXOJUMOCTH HCIHOJB30BAaHUS JOCTHKEHMM XUMHUU JJs PpELIeHUS BOIPOCOB
palMOHAIBHOTO IPUPOAOIIOIB30BAHNUS;

AKTHUBHOTO HENPUATUSA JEHUCTBHM, NPUHOCALIUX BpEI OKPYKAMOLIEH NPUPOJHON cpele, yMEeHUus
MPOTHO3UPOBATh HEONATOMPUATHBIE JKOJOTHMUYECKHE TIOCIEACTBUS MPEANPUHUMAEMBIX JCUCTBUI U
MPeOTBPALIATh UX;

HaJIM4YUsl Pa3BUTOrO 3KOJOTMYECKOIO MBIIIJIEHHS, SKOJIOTMYECKON KYJIBTYpbI, OIBITa JESATEIBHOCTH
9KOJIOTMUYECKOH HaIlpaBJIEHHOCTH, YMEHUSI PYKOBOJCTBOBATHCSI UMHU B [TO3HABATEIIbHON, KOMMYHUKATUBHOM
U COIIMANIbHON MPAKTUKE, CIIOCOOHOCTH ¥ YMEHUS aKTUBHO IPOTUBOCTOSATH UJCOJIOTHU XeMO(POoOHH;

7) HEHHOCTH HAYYHOI'0 NMTO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U
0OIIIeCTBEHHON MTPAKTUKH;

MOHUMAaHUS CIENU(UKH XUMHUHM KaK HAyKH, OCO3HaHHS €€ poiau B (JOPMUPOBAHUU DPALUOHAILHOTO
HAay4YHOTO MBIIUIEHHUS, CO3JaHUU LIEJIOCTHOTO MpeACTaBlIeHUS 00 OKpYy)KalollleM MHUpE Kak O €JIMHCTBE
OPUPOJBl U YEJNOBEKa, B TMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M DELICHWH MpOoOJieM COXpaHEHHS
MIPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0COOOH 3HAYMMOCTH XHMHH JUIsi COBPEMEHHOW IUBWIM3AIMU: B e
I'YMaHHCTHYECKOM HAampaBJICHHOCTH M BaKHOW POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepuUaibHON KYIbTYPHI,
pelieHny Ta00aibHBIX MPOOJIEM YCTONYMBOIO PAa3BUTHUSL UYEJIOBEUECTBA — CHIPHEBOM, SHEPreTUYECKOH,



MUIIEBONH M HKOJOTMYECKOH O€30IacHOCTH, B Pa3BUTUU MEIUIMHBI, OOSCIICYEHHH YCIOBHH YCIICIIHOTO
TPYyZa ¥ SKOJOTUYECKH KOM(POPTHON JKU3HH KaXJIOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOH T'PaMOTHOCTH: MOHUMAHUS CYIIHOCTH METOJOB ITO3HAHUS, HCIOJIb3YEMbIX B
€CTECTBEHHBIX HAayKaX, CIHOCOOHOCTH HCIOJB30BaTh IOJydaeMble 3HAHHSA JUIS aHAIN3a U OOBSICHEHUS
SBIICHUIA OKPY)KAIOIIETO MHUPAa W MPOUCXOIAMMX B HEM HM3MEHEHWH, YMEHHS JelaTh OOOCHOBAaHHbBIC
3aKJIIOUYCHHS Ha OCHOBE HAYYHBIX (DAKTOB M HMEIOLIMXCS JAHHBIX C LEJBI0 TOIYYCHHS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BATh XMMHUYECKHE 3HAHHs JUIA peleHus mnpolieM B
pCaTbHBIX KU3HCHHBIX CHTYaIHSIX;

MHTEpeca K MO3HAHUIO U HCCIIEIOBATEIILCKON IS TEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMpPEPHIBHOMY OOpa30BaHMIO W CaMOOOpA30BAHMIO, K AKTHBHOMY
MOJTYYEHHIO HOBBIX 3HAHUH MO0 XUMHH B COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSIM TPpyJa B Pa3InYHbIX cepax mpodhecCHOHATbHON 1eATeIbHOCTH.
METANPEAMETHBIE PE3YJIbTATDI

MertamnpeaMeTHbIe pe3yabTaThl OCBOCHUSI y4€OHOTO MpeMeTa « XUMHEs» Ha YPOBHE CPEAHEr0 00IIero
o0pa3oBaHMs BKIIOYAIOT:

3HaYMMble 11 (OPMHPOBAHUS  MHUPOBO33PCHHS  OOYYAIONIMXCS  MEKIUCIHUILIMHAPHBIC
(MeXIIpeIMeTHBIC) OOIEHAYYHBIC TOHSATHS, OTPAXKAMIINWE IEJIOCTHOCTh HAYYHOW KApTUHBI MHUpA H
cnienu(UKy METOJIOB TO3HaHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, SHEPIHs,
SIBJICHUE, TIPOIIECC, CHUCTEMa, HAyJYHBIA (aKT, MPHUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeIOBaHKe, HAOII0ICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHE);

VHUBEpCAJIbHBIC y4eOHBIC JICHCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATUBHBIC, pETYISTHBHBIC),
obecrieunBarome (HopMupoBaHue (YHKIMOHAIBHOH TI'PAMOTHOCTH U COIMAJIBHOH  KOMIICTCHIUH
o0yJaromuxcs;

CIIOCOOHOCTh OOYYAIOUIMXCSl MCIIOJIB30BaTh OCBOCHHBIC MEXKIUCIMILIMHAPHBIC, MUPOBO33PEHYECKHE
3HAHUS U YHUBEPCAIbHBIC YICOHBIC IEHCTBUS B TIO3HABATEIILHOM M COIIMAILHOM MTPaKTHKE.

MertanpeaMeTHbIe ~ pe3yJbTaThl  OTPAKAKOT  OBJIAJACHUE  YHHUBEPCAJIbHBIMH  y4COHBIMHU
M03HABATEIbHBIMH, KOMMYHHKATUBHBIMU U PETYIATUBHBIMU JICHCTBHUSIMHU.

OgiajieHnne YHUBEPCAJIBLHBIMH YUYeOHBIMH MO3HABATEIbHBIMH 1€l CTBHSIME:

1) 6a3oBble JIOrHYecKHe e CTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATH U aKTYaTH3UPOBATH IPOOIIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

OTIPECIIATh eI JEATEIBbHOCTH, 3a7aBas MapaMeTpPbl W KPUTEPHH WX JIOCTHKCHHS, COOTHOCHTH
Pe3ybTATHI JACSITEIBHOCTH C TIOCTABJICHHBIMH LIEJISIMU;

WCIIOJIb30BaTh TIPH OCBOCHHH 3HAHWN MPHUEMBI JIOTHUYECKOTO MBIIUICHUS — BBUICTSTH XapaKTEPHBIS
MPU3HAKK TOHATUI M YCTAHABJIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME TOHSATHUS JUIS
O0O0BSICHEHUS OTAENBHBIX ()AKTOB U SIBICHU;

BBIOMPATh OCHOBAHUS M KPUTECPHUH IS KJIAaCCU(DUKAIIMU BEIIECTB U XUMUYCCKUX PEAKIIHA;

yCTaHABJIMBATh MPUIMHHO-CIICCTBEHHBIC CBSA3U MEKIY H3y4aeMbIMH SIBJICHHUSIMU;

CTPOUTH JIOTHUECKUE PACCYXKACHUS (MHAYKTHBHBIC, JCAYKTUBHBIC, [0 aHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH M ITPOTUBOPEUYHS B PACCMATPUBACMEBIX SBIICHUSX, POPMYTUPOBATEH BHIBOJIBI U 3AKITIOUCHUS;

MPUMEHATh B TPOIECCE MO3HAHMS, UCIOJIb3yeMbIe B XMMHU CHMBOJHYCCKHE (3HAKOBBIC) MOJICIH,
PeoOpa3OBBIBATE MOJICIBHBIC TPEJICTABICHUS — XUMHYCCKHA 3HAK (CHMBOJI) 3JIEMCHTA, XUMHYECKas
dbopmyna, ypaBHEHHE XUMHUYECKOW PEaKIUU — MPU PEIICHUH YYCOHBIX MO3HABATEIBHBIX M MPAKTHUYCCKUX
3a/1a4, MPUMEHATh Ha3BaHHBIC MOJICIBHBIC MPEACTABICHUS JUISl BBISIBJICHHUS XapaKTEPHBIX IPHU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMHUCCKUX PEAKIIUH.

2) 0a30BbIe HCCJIEN0BATEIbCKHUE IeHCTBUS:

BJIaJIETh OCHOBAMH METO/IOB HAyYHOTO TIO3HAHUS BEIIECTB U XMMUYCCKHUX PEAKITHIA,

(dbopMyJIMpOBaTh LEIM W 33Ja4d WCCIICIOBAHUS, HCIIOJIB30BATh IMOCTABICHHBIC W CAMOCTOSITEIHLHO
c(OopMyIHPOBaHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI [Tt (POPMUPOBAHUS THIIOTE3bI
0 TTPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX CY)KICHHIA;

BJIQJICTh HaBBIKAMH CAMOCTOSTEIBHOTO IJIAHUPOBAHUS M MPOBEACHUS YIYCHUYCCKUX IKCIICPUMEHTOB,
COBEpIIICHCTBOBATh YMEHHS HAaOMIOAaTh 3a XOAOM IMIPOIECCa, CAMOCTOSTEIHHO MPOTHO3UPOBATH €r0



pe3yabTar, (QopMynupoBaTh OOOOLICHHS W BBIBOJABI OTHOCHTEIBHO JIOCTOBEPHOCTH PE3yJIbTaTOB
HCCIIEIOBaHMsI, COCTAaBJIATE OOOCHOBAHHBIA OTYET O MPOAETIaHHOH padoTe;

npUOOpeTaTh ONBIT YYEHHYECKOH HCCIIeAOBATENbCKOM U TPOEKTHOW JEATENIbHOCTH, MPOSBIATH
CIOCOOHOCTh W TOTOBHOCTb K CAMOCTOSITEIbHOMY IIOMCKY METOAOB pEIIEHUs IPAKTUYECKHX 3ajad,
IIPUMEHEHUIO PA3JIMYHbIX METO/I0B IIO3HAHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTUPOBAThCS B PAa3IMYHBIX HMCTOYHMKAX WH(pOpManuu (HaydyHO-TIOMYJISIpHAs JIUTEpaTypa
XMMUYECKOI0 COJEp)KaHUs, CIpaBOYHble HocoOus, pecypcel MHTepHeTa), aHaIU3upoBaTh HH(OPMALIHIO
pa3NUYHBIX BUAOB H  (GOpPM  MPEICTaBICHHs, KPUTUYECKH OLEHUBAThb €€ JOCTOBEPHOCTh U
HEMpPOTUBOPEUUBOCTb;

(dbopMyIHpOBaTH 3aMpPOCHl U NPUMEHSTHh PA3IMYHBIE METOJBI MPH TOUCKE M 0TOOpe MH(pOpManuy,
HE00XOAUMOM JJ1s1 BBIIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

pUOOPETaTh OIMBIT UCIOIB30BAHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M pa3IMYHBIX
IIOUCKOBBIX CUCTEM;

CaMOCTOSITENTFHO BBIOMpPATh ONTHMAJIbHYIO (OpMYy mpexacTaBieHus uHpopManuu (cxemsbl, rpadukm,
JMarpaMMbl, TaOJIUIbl, PUCYHKU U JIpyTHE);

WCIIOJB30BAaTh HAYYHBIN SI3BIK B KAa4eCTBE CPEJCTBA MpHU paboTe ¢ XUMHUYECKOW HH(MOpMAIHEH:
IPUMEHATh MEXIpeAMeTHble ((pu3nueckue M MaTeMaTH4YecKue) 3HaKM M CHMBOJIBL, (HOpMYIIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIOJIb30BATh U IIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATJIATHOCTH.

OgBiagenne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

3aJjaBaTh BONPOCHI 10 CYIIECTBY OOCYXKJaeMOW TeMbl B XOJA€ JAMaiora W/WUIM JUCKYCCHUH,
BBICKa3bIBaTh HJIEH, (OPMYIMPOBATH CBOM MPEJIOKEHHUS OTHOCHUTEIHHO BBIMOJHEHUS TPEITI0KECHHOM
3ajJjauy;

BBICTYNIaTh C  IpPE3€HTAalUuedl  pe3ylbTaTOB  IIO3HABATEJNbHOM  JEATENbHOCTH, IOJY4YEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPH BBINOJIHEHUM XMMHUUYECKOTO HKCIEPUMEHTA,
MIPaKTUYECKON pabOThI [0 UCCIIEI0OBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, pealu3alui y4eOHOTO MpoeKTa 1
(dbopMyIHMpOBaTH BBIBOJIBI MO pe3yJbTaTaM MPOBEAEHHBIX MCCIEJOBAHUN MyTEM COINIACOBaHMS MO3ULUHN B
X0J1e 00CYyX)eHUsI 1 0OMEHa MHEHUSIMU.

OsJajieHNe YHUBEPCATbHBIMH PeryJsiTHBHbBIMU J1eHCTBUSAMM:

CaMOCTOSITENILHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MIO3HABATENbHYIO JESATEIHOCTD, ONpeaess eé
LeJIM M 3a]a4d, KOHTPOJIUPOBaTh U MO Mepe HEoOXOAMMOCTH KOPPEKTHPOBATh IMpe/jiaraeéMblii alropuTm
JEUCTBUIM TpU BBIOJIHEHUU YYEOHBIX M HCCIENOBATENIbCKUX 3aJay, BbIOMpaTh Hambosee 3(pPeKTUBHBIN
CIOCO0 MX pelIeHUs C YUYETOM MOITy4YEHHUS] HOBBIX 3HAHUH O BEIeCTBaX U XMMMUYECKUX PEaKLUsX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOaHalln3a U CaMOOLIEHKH.

IHNPEAMETHBIE PE3YJBTATHBI
10 KVIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHndeckasi XuMUs» OTpaXaroT:

c(OPMHPOBAHHOCTh MPEJCTABICHUNA O XHUMHUYECKOH COCTABIAIOLIEH €CTECTBEHHO-HAyYHON KapTHHBI
MUpa, POJIM XUMUHU B ITO3HAHUU SIBJICHUH NPUPOABI, B GOPMUPOBAHUN MBIIIJICHUS U KYJIbTYPhl JUYHOCTH, €€
(YHKIMOHATIBHOM TI'PaMOTHOCTH, HEOOXOAMMOW JJsi pelIeHHs NPAKTUUYECKUX 3a7ad U IKOJIOTMYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CPELE;

BJIQJICHUE CHUCTEMOM XMMMUYECKHX 3HAHMI, KOTOpas BKJIOYAECT: OCHOBOIIOJIATAIOIINE MOHSITHS
(XMMUYecKul ~ 3JIE€MEeHT, aTOM, OJJIGKTPOHHas  000J0YKa  aToMa,  MOJIEKyJa,  BaJEHTHOCTD,
3JIEKTPOOTPHUIIATEILHOCTh, XUMHUECKasi CBs3b, CTPYKTypHas ¢(opmyna (pa3BEpHyTas M COKpamEHHas),
MOJIb, MOJISIPHAs Macca, MOJISIpHBIA OO0BEM, YrIepoAHBIN cKeneT, (PyHKIMOHAJbHAs TpyIa, pajuKa,
U30MEpPHsI, U30MEPBI, TOMOJIOTUUECKUN psAZl, TOMOJIOTH, YIJIEBOJOPOJbI, KHCIOPOI M a30TCOJEpIKallue
COEJIMHEHUS,, MOHOMED, MOJIMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISIDHBIE COEAMHEHUS); TEOPUU U
3aKOHBI (TE€OpUs CTPOEHUsI OpraHuyecKux BeniecTB A. M. byTnepoBa, 3aKk0H COXpaHEHHSI MacChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH S3bIK XMMHH; MHPOBO33PEHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAaHMsI IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PaKTOJIOIMUECKHE CBEIEHUS O CBOICTBAX,



COCTaBe, MOJYyYCHHMH W OE30MaCHOM HCIIOJIb30BAaHUHM BAXKHEHMIIMX OpPraHMYECKUX BEIIECTB B OBITY U
IIPAKTUYECKON AEATEIbHOCTU YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHHH BBIABIATH XapaKTEpPHbIC TMPHU3HAKK TOHIATHUH, YCTaHABIMBAaTh UX
B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME TOHATHS IIPU ONMCAHUU COCTaBa, CTPOCHHUS U IIPEBPALICHUN
OPraHNYeCKUX COCIUHECHUM;

C(OPMHUPOBAHHOCTh ~YMEHMHM  HCIOJb30BATh XMMHUYECKYHD CHMBOJIUKY JUIsl  COCTaBJIECHHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpam€HHOW) (QOpMYyNI OpPraHMYECKHUX BEUIECTB H
YPaBHEHHHM XHMHYECKUX PEAKLMH, W3rOTaBIMBaTb MOJEIM MOJIEKYJ OpPraHMYECKHX BEIIECTB JUIA
WUIIOCTPALIMM UX XUMUYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOCHMUS;

Cc(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPHUHAMJICKHOCTh M3YUEHHBIX OPraHMYECKHX BEIIECTB
[0 MX COCTAaBy M CTPOCHMIO K ONPEACIEHHOMY KIIACCY/TPYIIE COeIMHEHHN (YrIeBOAOPOAbI, KUCIOPOI H
a30TcoJlepKalllue COEAMHEHUS, BBICOKOMOJICKYJISIDHbIE COEIMHEHMs), JaBaTb MM Ha3BaHMs IO
cucremarndeckoir HoMeHknatype (IUPAC), a Takxke NpUBOIUTH TpPUBHUAIBHBIC HAa3BaHUS OTJCIIBHBIX
OpPraHUYECKUX BEIECTB (3TUJIEH, IPOMMIIEH, alleTHIIeH, STUICHIVIMKOJIb, IIULEpUH, (peHo, GpopManbaerus,
alleTalbpJern],, MypaBbHHas KHUCJIOTa, YKCYCHas KHUCIJIOTa, OJIEMHOBAas KHCJIOTa, CTEApUHOBAs KHUCIOTA,
IJII0K03a, PPYKTO3a, KpaxmaJl, LeJI103a, MINLIUH);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACIATh BHUIBI XUMHUYECKOW CBS3M B OPTaHUYECKHUX COCAMHEHHSIX
(omMHApHBIE U KPATHBIC);

c(OPMHPOBAHHOCTH YMEHUS PUMEHSTD MOJIOKEHHSI TEOPUH CTPOSHHSI OPraHMYECKHX BemecTB A. M.
BbytnepoBa a1 00bsICHEHUS 3aBUCHMOCTH CBOMCTB BELIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPaHEHMS
MAacchl BELIECTB;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3UYECKUE U XHMUYECKHE
CBOMCTBA TUIMYHBIX MPEICTABUTENIEH PA3IUYHbIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUJIEH,
NpoNuieH, aueTwieH, OyraaueH-1,3, merunOyraaveH-1,3, OeH30J, METaHOJ, 3TAHOJ, 3TUJIECHIJIUKOIIb,
IJIMLEPUH, (EHOJ, aleTaableru]l, MypaBbUHAs WU YKCYCHas KHCIOTHI, IJIIOKO3a, Kpaxmai, LeJUIHI03a,
aMMHOYKCYCHasi KHUCJIOTa), WUIIOCTPUPOBATh T'€HETUYECKYI0 CBSI3b MEXJAY HUMH YpaBHEHHUIMH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHI C NCIOJIb30BAHUEM CTPYKTYPHBIX (GOPMYIT;

C(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKU YIJIEBOJAOPOAHOTO ChIpbi (HE(TS,
MIPUPOJIHBIH ra3, yrojs), ClIocOObl UX NMEePepadOTKH U MPAKTUYECKOE TPUMEHEHHE ITPOJYKTOB NIEpepabOTKH;

c(OPMHPOBAHHOCTh YMEHUN NMPOBOANUTH BBIUMCIEHUS IO XUMHUYECKUM ypaBHEHHUAM (Macchl, 00bEMa,
KOJIMYECTBAa MCXOJHOIO BEIECTBA WJIM NPOAYKTAa PEaKIHMH IO HU3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O M3 MCXOJHBIX BEUIECTB WJIM IPOAYKTOB PEAKIINH);

c(OpPMUPOBAHHOCTh YMEHHI BIIaJ€Th CUCTEMOM 3HaAHUM 00 OCHOBHBIX METO/AAaX HAYYHOI'O MO3HAHMUA,
UCMOJb3yEeMbIX B XMMHUU IpPU HM3YYEHUU BEIIECTB M XMMHUYECKHUX SIBICHUH (HaOltoJeHHe, U3MEpeHue,
SKCIIEPUMEHT, MOJEIUPOBAHKE), UCIIOJIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS JUIsl IPUHSITHS PELLIEHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYalUAX, CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHHEM,;

c(hOPpMUPOBAHHOCTh YMEHUM COONIIOAATh TPaBWJIA TOJH30BAHHMS XMMHYECKOM TMOCYyAOW U
1a00paTOpHBIM O0OpYAOBAaHMEM, a TaK)Ke IpaBuja OOpaIleHuss C BEIIeCTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMU MO BBITOJHEHUIO JJA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHMH MJIAHUPOBATH U BBIMOIHATH XMUMUYECKUN SKCIIEPUMEHT (TpEeBpalleHUs
OpPraHMYECKUX BEIIECTB MPU HArpeBaHUU, MOJyYEHUE ITUJIEHA U U3YyUYEHHE €ro CBOMCTB, KaueCTBEHHbIE
peaKkIMu OpraHMYeCKUX BEIECTB, JE€HATypalusi OCJNKOB NpPH HAarpeBaHWH, I[BETHbIE PEAKUUU OEIKOB) B
COOTBETCTBUM C IpPAaBWJIAMU TEXHUKHU O€30MACHOCTH MpPH OOpaIleHHH C BEIIeCTBaMU M J1TaOOPaTOPHBIM
000pyZ0OBaHUEM, MPEICTABIATh PE3YNbTaThl XMMHUYECKOIO AIKCIEpUMEHTa B (opMe 3amucH ypaBHEHHM
COOTBETCTBYIOIIUX peakUuuil U GOopMYyIUPOBATH BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATH XMMUYECKYI0 MH(POPMALHIO, OTyIaeMyto
U3 pa3HbIX UCTOYHHUKOB (CpecTBa MaccoBoi nHpopMaluu, IHTepHET U Apyrux);

c(OPMHPOBAHHOCTh YMEHUH COOJIOAATH IMpaBHia HKOJOTHUECKH IeIecO00pa3HOro IMOBEICHUS B
OBITY U TPYJIOBOU JEATEIBHOCTH B LEISX COXPAHEHHS CBOETO 370POBbs M OKPY’KaloIel MPUPOJHOI Cpelbl,
OCO3HaBaTh OIACHOCTb BO3JCHCTBUS Ha JKHUBBIE OpPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX BEIIECTB,
noHunMas cMbica nokasarens [1JIK, noscHaTe Ha npuMepax crocoObl YMEHBIIEHUS U MPEJIOTBPAILCHHS UX
BPEIHOI0 BO3JECMCTBYS Ha OPraHU3M Y€JI0BEKa;

Ui 00y4alOMIMXCsl C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbS: YMEHHE NPUMEHSTH 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHUS BEIIECTB U XMMUYECKUX SIBICHUM;



JJ11 CJICIBIX U CHa60BI/II[$IIJ_II/IX 06yan0H1ch;1: YMCHHC HCIOJIL30BATh peJ’IBe(I)HO-TO‘-Ie‘-IHyIO CUCTCMY
o6o3nauennii JI. bpaitnst nist 3anucu XumMudeckux (Gpopmyi.

11 KJTACC

[IpenMeTHbIe pe3ybTaThl OCBOCHUA Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(hOPMHUPOBAHHOCTH MPEACTABICHUI: O XUMUIECKOW COCTABISIONIEH €CTECTBEHHO-HAYYHON KapTHUHBI
MUpa, POJIM XUMUHU B [TO3HAHUU SBJICHUHN NPUPOADBI, B GOPMUPOBAHUU MBIIIJICHUS U KYJIbTYPhl JUYHOCTH, €€
(YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOW JJisi PEHICHHS MPAKTHUYSCKUX 3a7ad M DKOJIOTUYCCKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U IIPUPOTHOM Cpelie;

BJIQJICHUE CHUCTEMON XHMHUYECKHMX 3HAaHUM, KOTOpas BKJIOYAET: OCHOBOMOJIAraloOlIue MOHSATHUS
(XMMHUYECKHUIl 3JIEMEHT, aTOM, M30TOM, S-, P-, d- 3JeKTPOHHbIE OPOUTAIM aTOMOB, HOH, MOJIEKYJIA, MOJIb,
MOJIIPHBIA 00BEM, BaJCHTHOCTB, JJIEKTPOOTPHUIIATEIIHPHOCTh, CTEIICHb OKUCJICHHS, XUMHUYECKas CBS3b
(xoBaJleHTHAsi, MOHHAs, METaJUIM4YecKasi, BOJOPOJAHAsA), KPHUCTAJUIMYECKas PeUIETKa, TUIBI XUMHYECKHX
peaKkiii, pacTBOpP, AJICKTPOIUTHI, HEIICKTPOIUTHI, JJICKTPOJIUTHYECKAsT JAUCCOLMALMS, OKUCIUTENb,
BOCCTaHOBUTENb, CKOPOCTh XMMHYECKON DPEaKIMH, XMMHYECKOE PaBHOBECHE); TEOPHH U 3aKOHBI (T€OpHUs
3JIEKTPOJIUTUYECKON Aucconranuu, nepuoanyeckuil 3akod [[. M. MenaeneeBa, 3aKOH COXpaHEHUS] MAaCChl
BEIIECTB, 3aKOH COXPAHEHHUS M TMPEBPAIllEHUs DHEPrHH MPU XUMUYECKUX PEaKIHUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHH, MUPOBO33PEHUYECKUE 3HAHMS, JICKAIINE B OCHOBE MOHUMAHUS TPUUUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBIICHUH, (DaKTOJIOTrMYecKHe CBEJICHHUS O CBOMCTBAaX, COCTaBe, MOIYYCHHH WU
0€301MacHOM HCTIOJIH30BAaHUH BAXKHEUIITNX HEOPTaHMYECKHUX BEIICCTB B OBITY U MPAKTUICCKON JIEATEIILHOCTH
YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHUW BBIIBIISITH XapaKTEPHBIC MPU3HAKH TOHITHHA, YCTaHABIUBATh WX
B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS HPU ONMCAHUM HEOPraHMYECKUX BEIIECTB M HMX
IIPEBPAILCHUI;

c(OPMUPOBAHHOCTh YMEHUH HCIONb30BaTh XMMHUYECKYIO CHMBOJHKY [JIsl COCTaBieHUS (opmyi
BEIIECTB M YPAaBHEHHI XMMUYECKUX peakiuii, cucremarnieckyto HomeHknarypy (IUPAC) u tpuBnanbHbie
HAa3BaHMsSI OTAEIBHBIX HEOPTAHUYECKUX BEIIeCTB (YrapHBbIi ra3, yriaeKucibli ra3, aMMHUakK, raiméHast U3BecTb,
Heram€Hasi U3BeCTh, IUThEBAsI COJ/IA, MUPUT U APYTHE);

c(hOpMHUPOBAHHOCTh YMEHUH ONPEAETSATh BAICHTHOCTh U CTENEHb OKUCIECHUS! XUMUYECKUX DJIEMEHTOB
B COCIMHEHHUSX Pa3IMYHOTO COCTaBa, BUJ XUMHUYECKOW CBsI3W (KOBAJICHTHAsl, MOHHAs, METAJUTMYECKas,
BOJOPOJHAs) B COCAUHEHHSIX, THUIN KPHUCTAJUIMYECKON pEmETKH KOHKPETHOTO BeIeCTBa (aToMHas,
MOJICKYJISIpHAsi, WOHHAs, META/NINYecKas), XapakTep Cpeabl B BOJHBIX PacTBOpPaX HEOPTAaHHMYECKUX
COECITMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIWBATH TPUHAJICKHOCTh HEOPTAaHMYECKUX BEIIECTB MO HX
COCTaBy K OMNpENEeNEHHOMY KJacCy/TpymIme COeIMHEHUH (IIPOCThie BEIIeCTBA — METAUIbI U HEMETasllbl,
OKCH/IbI, OCHOBAHUS, KUCIOTHI, aM(pOTEpHBIE TUIPOKCHIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHMI pPacKphIBaTh CMBICT Tepuoanueckoro 3akona J[. M. MenneneeBa u
JIEMOHCTPHUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTENBHYIO M MPOTHOCTHYECKYIO (DYHKIIUH,

chOpPMHUPOBAHHOCTh YMEHHMM XapaKTEepHU30BaTh DJIEKTPOHHOE CTPOECHUE aTOMOB XHUMHUYECKUX
aneMeHTOB 1-4 mnepuonoB Ilepmogmyeckoil cucrembl xumudeckux a3nemeHToB JI. WM. MeHnneneena,
UCTIONB3ysl TOHATHS «S-, P-, O-2JIEKTPOHHBIC OpOUTAINY», «IHEPTETUUYECKUE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMUMHUYECKHX AJIEMEHTOB M UX COCIWHEHUN IO MEepUoAaM M TpyIaM
[Tepuoanueckoit cucreMbl XuMHuecKux 31eMeHToB J[. . Mennaeneesa;

c(hOpMHUPOBAHHOCTh yMEHHH XapakTepu3oBaTh (OMHCHIBATH) OOIIME XHMHYECKHE CBOMCTBA
HEOPraHUYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPKIATH CYIIECTBOBAHUE T€HETUUECKOU CBSI3U MEKTY
HEOPTraHUYECKUMH BEIIECTBAMH C TIOMOIIBIO YPAaBHEHH COOTBETCTBYIONINX XUMHUECKUX PEAKIIHA;

c(hOpPMUPOBAHHOCTh YMEHHUS KJIACCU(UIIMPOBATh XUMHYECKHE PEAKIUU MO PA3IUYHBIM MPU3HAKAM
(uucmy ¥ cOCTaBy pearupyromfx BEIeCTB, TEIIOBOMY 3D (PEKTy peaKkiuu, N3MEHEHHUIO CTENIEHEH OKUCIICHUS
AJIEMEHTOB, 0OPAaTUMOCTHU PEAKIINH, YUACTUIO KaTaln3aTopa);

c(OpPMUPOBAHHOCTh YMEHHUH COCTaBJIATh YPAaBHEHMsI pEaKUUMd pa3JMYHBIX THUIIOB, TIOJHBIE H
COKpaIIEHHbIC YPABHEHHSI PEAKIIMIl HOHHOTO OOMEHA, YUYUTHIBAS YCIOBHS, IPH KOTOPBIX 3TH PEAKIIUU UIYT
710 KOHIIA;



c(OPMHPOBAHHOCTh YMEHHUH TPOBOAWUTH PEAKLUH, IOATBEPXKAAIONINE KAueCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTraHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOLIUE B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHHH PACKPBIBATh CYIIHOCTb OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIHIA
MIOCPEJICTBOM COCTABIICHUS JIEKTPOHHOTO OajlaHCa ATHX PeaKI[Hii;

c(OpPMHUPOBAHHOCTh YMEHUN OOBIACHATH 3aBUCUMOCTh CKOPOCTH XMMHUECKON PEaKIMK OT Pa3iINuHbIX
(akTOpOB; XapakTep CMEIIEHUS XHMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JCHCTBHSA
(mpunnun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHH XapaKTepHU30BaTh XHUMHUYECKHE IPOIECChl, JEXKallie B OCHOBE
MIPOMBIIIJICHHOTO MOJIy4YEHUsI CEPHOI KUCIIOTHI, aMMHaKa, a Takxke c(popMHUpPOBAHHOCTDH MpEACTaBICHUI 00
O0IIMX HAyYHBIX MMPUHIUIAX U SKOJIOTHYECKUX MPOOIeMax XUMHUIECKOTO ITPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHHM MPOBOAUTH BBIYUCIICHUS C UCIOJIb30BAaHUEM IMOHATHS «MaccoBas IOJIA
BELIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUI ra3oB IPU XUMHUYECKHX PEAKLHUAX, MACChl BELIECTBA WU
0o0BbEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OO0bEMY OIHOTO U3 Y4YaCTBYIOIIMX B
peaKkIMy BEIIECTB, TEIUIOBOrO 3(p(deKkra peaknuu Ha OCHOBE 3aKOHOB COXPAHEHHWS MAacChl BEIIECTB,
MIPEBPALCHHS U COXPAHEHUS SHEPTUU;

c(OpPMUPOBAHHOCTh YMEHHUH COOJIOJaTh TIpaBHJA IIOJB30BAHUS XUMHUYECKOW TIOCYIOH W
nabopaTopHbIM 000pyZOBaHHEM, a TakKe IMpaBWiIa OOpalIeHUS C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKLHUSMU IO BBIITOJHEHUIO J1A00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHI IUIAHUPOBATh W BBINOJHATH XMUMHUYECKUN SKCIEPUMEHT (pa3ioKeHHe
IIEPOKCUA BOJOPOJA B IIPUCYTCTBUM KaTaIM3aTOPa, ONPEIEICHUE CPEIbl pACTBOPOB BEIIECTB C IIOMOLIBIO
YHHUBEPCATHHOT'O UHUKATOPA, BIUSHUE PA3IUYHBIX (PAaKTOPOB Ha CKOPOCTh XUMUYECKON PEaKIUu, peaKkIuu
MOHHOTO 0OMEHA, KaUeCTBEHHBIE PEaKIINU Ha Cyib(]ar-, KapOOHAT- U XJIOPHI-aHHOHBI, HA KATHOH aMMOHWUS,
pelIeHre YKCIEPUMEHTANbHBIX 33/1a4 10 TeMaM «MeTaibl» U «HemeTanibi») B COOTBETCTBUU C MPaBUIIAMH
TEXHUKHA 0€30MacHOCTH MPHU OOPAIICHUHU C BEIIECTBAMU U JaOOpPAaTOPHBIM O0OPYAOBAaHHEM, MPEICTABISATH
pe3ynbTaThl XMMHYECKOTO SKCIepUMEeHTa B ¢GopMe 3amucH ypaBHEHUN COOTBETCTBYIOIIMX pEaKIHUA U
(GbopMyIHpOBaTh BBIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUUYECKH aHAIM3UPOBATh XMMUYECKYI0 MH(POPMALHIO, MOTYyIaeMyto
U3 pa3HbIX UICTOYHHUKOB (CpeicTBa MaCCOBOM KOMMYHUKalMK, IHTEpHET U IpYyTruXx);

c(OPMHPOBAHHOCTh YMEHUH COOIIO/aTh MpPaBUIa 3KOJOTMYECKH I1e1eCO00pa3HOro MOBEICHHs B
OBITY U TPYJIOBOU JIEATEIBHOCTH B LIESX COXPAHEHHSI CBOETO 370POBbs M OKPY’KalOIel MPUPOIHOI Cpelbl,
OCO3HAaBaTb OIACHOCTb BO3JEUCTBUS HA JKUBBIE OPraHU3Mbl OINPENCIEHHBIX BELIECTB, IIOHMUMAasi CMBICI
nokazarenst IIJIK, moscHATe Ha npumMepax crnocoObl YMEHBIIEHUS W MPENOTBPALEHUS UX BPEIHOIO
BO3JICHCTBHS HA OPraHU3M YEJIOBEKa,;

Ui 00y4aromMXcs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMM 37I0POBbSI: YMEHHME NPUMEHSATh 3HAaHUSA 00
OCHOBHBIX JOCTYIIHBIX METOJAX ITO3HAHU BEILECTB U XUMUYECKUX SBICHU;

JUIS CIIENBIX U CJIa0OBUIAIIMX OOYJarolMXCs: YMEHHME HUCIIONIb30BaTh PElbeHO-TOUEUHYIO CUCTEMY
obo3nauenuii JI. bpaiist 1uid 3anmucu XUMHYECKUX (GOPMYIL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIIACC

e HauMenoBanuepasie/on u KounvecTBouacon JJIeKTPOHHbIE
n/m TEMIIPOrpaMMbl Bcero KonTtpouabnbiepadorsl  I[IpakTnuecknepadoTbl E)Ig;g? OOBB:TI;?ILHM epecypenl
Pa3nen 1.TeopeTuyeckue 0OCHOBbI OPraHUYeCKO XUMUH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOEHMS OPraHUYECKUX COETUHEHUH A. 3
M. bytneposa
Hroronopazneny 3
Pa3znen 2.YrieBoaopoanbl
2.1 [IpenenbHBICYTIEBOIOPOABI — alIKAHbI 2
29 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 6 1
QJIKQ/TUCHBI, aJTKUHBI
2.3 ApOoMaTHYECKUEYTIECBOAOPOIbI 2
24 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB 3 1
U UX nepepadoTka
Hroronopaszueny 13
Pa3nes 3.Kucsiopoacoaep:kammeopranndecKkuecoe/inHeHus!
3.1 Crupter. @enon 3
32 Anpaerunpl. KapOOHOBBIE KUCTOTHI. v 1
CrnoxHbie 3¢upsl
3.3 \ VrieBoasl 3 1
Hroronopaszueny 13
Pa3znen 4.A30Tconep:kaniueoprannyecKkuecoeIMHeHn st
4.1 ‘ AMUHBI. AMUHOKUCTOTHI. benku 3
Hroromnopasznery 3
Pasnen 5.BbicokoOMOJIEKY ISIPHbIECOEIMHEH U
5.1 ‘ IInactmaccel. Kayuyku. Boigokna 2
Hroronopaszneny 2
OBILIEE KOJIMYECTBO YACOB I10 34 5 2
[TPOT'PAMME




11 KUIIACC

Ne n/m HanmeHnoBanmnepasaeyioB u KosaunuyecrBouacos JsexTpoHHbIe (HDPOBDIE)
TeMIporpamMmmabl Bcero Kourpoabubsiepadorsl  IIpakTtudecknepabornl  00pasoBaTesibHbIEPECYPChI
Pa3nen 1.TeopeTnueckneoCHOBBIXMMHH
Crpoenue atoMoB. [lepuonnueckuit
3aKkoH U llepuonnueckas cucrema
11 XUMHUYECKUX dieMeHToR /1. . 3
Menpeneena
CrpoeHueseniecTna.
1.2 MHoOroo0pa3nueBenecTs 4
1.3 XUMUYEeCKUEPEAKIINU 6 1 1
Hroronopasznery 13
Pasnen 2.Heoprannyeckassxumus
2.1 MerTainsl 6 1
2.2 Hemeranmist 9 1 1
23 CBs13b HEOPraHUYECKUX U 5
OpPraHUYECKUX BEILECTB
Hroronopaszaeny 17
Pa3nes 3.Xumus u ;Ku3Hb
3.1 ‘ XuUMHs U )KU3HD 4
Wroronopazneny 4
OBHLIEE KOJIMYECTBO YACOB I10 34 5 3
I[TPOT'PAMME
IMNOYPOYHOE INVTIAHUPOBAHUE
10 KUIACC
Ne Temaypoxa Komiecreouacon Jaran3ydenust  DJIeKTPOHHbICIH(POBHICO!
n/n Bcero  Konrtpouabnbiepaborel  IIpakTnueckuepadoTsl

[IpeameT oprannyecko XUMHH, €€

1 BO3HUKHOBEHHUE, PA3BUTHUE U 1
3Ha4YeHHE
2 Teopust cTpoeHHsI OPraHMUECKUX 1




coeguHennit A. M. bytieposa, eé
OCHOBHBIE TTOJIOKEHUS

[IpencraBnenue o knaccuukanuu
OpPraHMYECKUX BEIIECTB.
Homenknarypa (cucrematuieckas)
Y TPUBHAIIbHBIC Ha3BaHUS
OpPraHn4CCKuX BCUICCTB

AJKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKUH P

Meran u 3TaH — npocTenire
MIPEACTABUTENH AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBA

OTUJIEH U IPOIUIEH —
IpOCTENIINEe IPeACTaBUTENN
AJIKEHOB

[IpaxTuueckas padora Ne 1.
«[TonydyeHnue sTUICHA U U3y4EHUE
€ro CBOICTBY

Ankanuensl. byraauen-1,3 u
MetunoyraaueHn-1,3. Ionyyenue
CUHTETHYECKOTO KayuyKa M PE3UHbI

10

11

ATNKUHBL: COCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUH PSI.
Auneruien —
MPOCTEUIIUNTIIPEICTABUTEIHAIIKUHOB

Brrunciienns mo ypaBHEHHIO
XUMHYECKOHN peakiuu

12

13

ApeHbl: 6EH30J1 U TOTYOII.
TOKCMYHOCTH apeHOB
I'enernueckas cBs3b
YIJI€BOJIOPO/IOB, IIPUHAJIEKAILNX K
pa3IMYHBIM KJaccam

14

[IpupoaHbie ICTOUYHUKHT
YIJIEBOJOPOIOB: IIPUPOAHBIN ra3 U




15

MONyTHBIC He(TSIHBIC Ta3bl, HEPTh U
IPOAYKTHI €€ mepepadoTKu
IIpupoHbIE UICTOYHUKHU
YIJI€BOAOPOAOB: IPUPOIHBIH ra3 u
MONYTHBIE HEPTSHBIE ra3bl, HeYTH U
IPOAYKTHI €€ epepaboTKu

16

KonTponpHas pabota mo pazueny
«YTIIeBOIOPOIBI»

17

[IpenenbHbIC OTHOATOMHBIC CITUPTHI:
METaHOJ U 3TAaHOJI.
Bongopoanasicsssb

18

19

20

MHoroatoMHbI€ CIIUPTHI:
OTUJICHIJIMKOJIb U I'NTUICPHUH

@DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢bu3nyeckue 1 XUMHUYECKHUE
CBOMCTBA, IPUMEHEHUE
Anpnerunsl: GopMabIeTUA U
aneTanpaern]. AeToH

21

22

23

24

25

OZRHOOCHOBHBIE NIPEEIBHBIE
KapOOHOBBIE KUCIIOTHI: MypaBbHHAs
U YKCyCHas

[IpakTuueckas padorta Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHUCJIOTBI»

CreapuHoBas 1 OJIEMHOBAs
KHUCJIOTBI, KaK MPEJICTABUTENN
BBICIIIUX Kap6OHOBI)IX KHCIIOT

Mpbuta Kak COJIM BBICIITUX
KapOOHOBBIX KUCJIOT, HX MOIOIIIEe
JIEUCTBUE

Crnoxxabie 2(UpBI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCJIOT.
[Muaponu3cinokHbIX3GupoB

26

JKupbl: ruapoNN3, MPUMEHEHHE,
OM0JIOTNYeCcKast POJIb )KUPOB




27

VYraeBogpl: cOCTaB, KIaccuuKanus.
Baxneiiue npeacTaBuTeNu:
IJII0K033, PPYyKTO3a, caxapo3a

28

29

Kpaxman u nemnronos3a kak
NPUPOIHBIE ITOJIUMEPHI
KonTponbnas pabota no pazaeny
«Kucnopoaconepxaiue
OpraHUYeCKHE COCTUHEHUS»

30

AMMHBI: METUJIAMHAH U aHWJIMH

31

AMUHOKHUCIIOTHI KaK aMm(poTepHbIe
OpraHUYEeCKUE COCAMHEHUS, UX
Ouonoruueckoe 3Hadenue. [lentuab

32

33

benku kak mpupoHbIe
BBICOKOMOJICKYJISIPHBIE COSTUHEHUS
OCHOBHBIE TIOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUN

34

OcHoBHbBIC MCTOAbI CHHTC3a
BBICOKOMOJICKYJIAPHBIX COC}IHHCHHfl.
HJ'IaCTMaCCH, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME
11 KUIIACC

Ne
n/n

Temaypoxka

34

KoaunuecTBouacos

Bcero

KonTpoabHbiepadoThI

IIpakTnyecknepadoThI

JaTransyyeHus

DJ1IeKTPOHHbIeIUPOBbIE

XUMUYSCKUH SIIEMEHT. ATOM.
DneKTpoHHasi KOHPUTypalus aTOMOB

[Tepuoauueckuii 3aKOH U
[lepuoanueckas cucTeMa XMMHUYECKUX
anemenToB /1. . MenneneeBa, ux
CBA3b C COBPEMEHHOU TEOpUEH
CTPOEHHSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHUYECKHX AJIEMEHTOB M UX
COEIMHEHMI 110 TPYIIIAM U IEPUOJIaM.




3HaueHue NepruoINYECcKOro 3aKkoHa 1
CHUCTEMBbI XUMHUYECKHUX 3JIEMEHTOB
J.W. MenneneeBa B pa3BUTHH HAYKU

CrtpoeHnue BeniecTBa. XUMHUECKas
CBSI3b, €€ BUJIbI; MEXAHU3MBI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonoponnasicsasb

BanenTHOCTSE.
DneKTpooTpULaTeIbHOCTh. CTEneHb
okuciaeHus. Berecra
MOJIEKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTPOCHUS

[ToHsTHE O IUCIIEPCHBIX CUCTEMAX.
HcTuHHBIE M KOJUIOUMAHBIE PACTBOPBI.
MaccoBas 10151 BELLIECTBA B pacTBOPE

Knaccn@nxaunﬂ 1 HOMCHKJIATypa
HCOPTraHNYCCKUX COCIUHCHHI.
I'eneTnueckas cBA3b HEOPTaHUYCCKUX
BCIICCTB, Pa3JIMYHBIX KJIACCOB

Krnaccudukanus XuMruueckux
peaKurii B HEOPTaHUYECKOU U
OpraHUYEeCKON XUMHH. 3aKOH
COXpaHEHUs MaCChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS YIHEPTUU
MIPU XUMHYECKUX PEAKIIMIX

10

Ckopoctb peakiun. O6paTuMbie
peakuun. XMMHUYECKOE paBHOBECHE

[TpakTuyeckas pabora Ne 1. «Bausiaue

pa3aMyYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON pEeaKLIUN»

11

DNEeKTpOoNUTHYECKas JUCCOLUALIMSL.
[ToHsiTHE O BOAOPOJHOM ITOKA3aTEeIIEe
(pH) pactBopa.
PeaxnmnmnonsoroooMeHa.
I'mpponu3opraHuyecKux u
HEOPraHWYECKUXBEILIECTB




12

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE
peakmuu. [lonsitie 00 anexTponuse
pacIiaBoB U pacTBOPOB COJIeit

13

14

15

16

KonTponbnas pabota no pazaeny
«TeopeTnueckue OCHOBBI XUMHUU»

MeTaJlibl, UX MOJIOKCHHE B
IIepunonnueckoi cucreme
XUMHYECKUX dj1emMeHToB Jl. 1.
MenpeneeBa 1 0COOCHHOCTH
CTPOCHHMS aTOMOB.
O0mueh3nIecKuecBONCTBAaMETaIIOB

CrinaBbl METaJIOB.
DNEeKTPOXUMUYECKUN P
HaIlpsKEHUH METaJuIOB

XHWMHUYECKHE CBONCTBA BAXKHEHIIIMX
METaJUIOB (HATPHUH, KU, KaIbIUH,
Mar"ui, aqroMUHUIN) U UX
COEeTMHEHUI

17

18

XUMHUYECKUE CBOWCTBA XpOMa, MEAU U
HUX COeIUHEHUN

XnuMHryecKkre CBOMCTBA IMHKA, JKeae3a
U UX COeIUHEHUN

19

20

21

[IpakTuueckas padbora Ne 2. "Pemienue
HKCHEPUMEHTAIbHBIX 33/a4 110 TeMe
«Metamb»"

Hewmeranibl, ux monoxxeHue B
IIepuonnueckoi cucreme
XUMHUYECKUX dieMeHToB /I, .
MenpeneeBa 1 0COOEHHOCTH
CTPOCHUS ATOMOB

®u3nYecKre CBOMCTBA HEMETAIIJIOB.
AnnoTponust HeMeTauioB (Ha
puMepe Kucaopoaa, cepsl, pochopa
U YIIIepo/ia)

22

XHUMHUYECKHE CBOMCTBA TaJIOTCHOB,




CEphl U UX COCTMHEHUI

XuMH4JecKrue CBOMCTBA a30Ta,

23 9
docdopa 1 UX COCTUHCHHIA

XUMUYECKUE CBOMCTBA yIIIepo/a,
KPEMHUS U UX COCITUHEHUH

24

[IpuMeHeHne BaKHEUIINX

25 .
HEMETAJJIOB U UX COEJMHEHUI

O0001IeHEe U cCUCTEMAaTU3 AU
3HaHUU 110 Teme «HemeTamsy.
26 Brruncnenus no ypaBHEeHUsIM
XMMHYECKUX PEaKIU U
TEPMOXHUMHYECCKUE PACUETHI

[IpakTuueckas paborta Ne 3.
27 «Pemnienne sKCIepUMEHTAIBHBIX 33124
o Teme "HemeTamisr"y

KonTponbnas pabota no Temam

28
«Metame» U «Hemetamin)

Heopranmueckue u opranndeckue
29 kucnoTel. Heoprannueckue n
OpraHUYeCcKHue OCHOBAHUS

AmMdoTepHbIe HEOpraHUYeCKHe U
OpraHUYECKUE COCTMHEHUSI.
I'eneTnyeckast CBsI3b HEOPraHUUYECKHUX
Y OpPTaHUYECKUX BEIIECTB

30

Pons xuMnu B obecrieueHuu
JKOJIOTUYECKOW, SJHEPIreTUUECKON U
MUIIEBON OE30MaCHOCTH, Pa3BUTHHU
MEIHUITHEI

31

[IpencraBnenus o0 0OIMUX HAYUHBIX
32 MPUHIIMIIAX POMBIIIEHHOTO
MOJTyYEeHHUs] B)KHEHIIINX BEIECTB

YesoBek B MUpE BEILECTB U
MaTepHaJIOB

33

34 XUMHS ¥ 370pOBbEUEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10

34




I[TPOI'PAMME




YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

e Tabpuensn O.C., Octpoymon WU.I'., CnaakoB C.A. Xumus 10, AO «M3gatenbctBo «IIpocBenierues
e Tabpuensn O.C., OctpoymoB U.I'., CnaakoB C.A. Xumus 11, AO «M3aatenbctBo «IIpocBemienues

METOANMYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET



