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HOACHUTEJIBHASA 3AIIMCKA

[IporpamMma mo XMMuH Ha YPOBHE CpelHEero ooiero oopazoBanus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepajbHON 00pa30BaTEeNbHONW MPOrpaMMBbI CPEIHEro
obmero o6pazoBanus (POIlI COO), mpencraBieHHbIX B DeneparbHOM TOCYIAapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom KoHuenmuu mpemnogaBanusi y4eOHOTO TpeaMera
«XuMus» B o0OpaszoBarenbHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAaMMBbl, ¥ OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHUS
BocriuTanusi B Poccuiickoit ®epepanuun Ha nepuon g0 2025 roxa» (Pacnopsbxenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboTKe MNpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
CTpaTeruy OOyUEeHWMsI, BOCIIUTAHUS U PA3BUTHsI OOYYAIOUINXCS CPEICTBAMH YU4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJIOKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH IieNiel, CoJepXaHHs, pe3yabTaToB OOY4YeHUs WU
TpeOOBaHUH K YPOBHIO TIOATOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHEe, TIOJy4aeMO€ BBITYCKHHKaMH  001eo0pa3oBaTesbHOMN
OpraHW3alluM, SIBISETCS HEOThEMJIEMOHM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpIIAIONINM ATAllOM pPEaTH3aliid Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpPOBHE KITIOYEBBIX
IIEHHOCTEH, MPHUCYIIUX IIEJIOCTHONH CHUCTEME XHMHYECKOTO 0Opa3oBaHUs. OTH IEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHUPOJBI, (OPMUPOBAHHS MHPOBO33PEHHS M OOIIEH KyIbTYpHI
YeloBeKa, a TaKKe OHKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBIO U
IpUPOJHON cpene. Peanusyercs xuMndeckoe oOpazoBaHHE 0O0YYarOLIMXCS HA YPOBHE CPEAHEro
o0miero oO0pa3oBaHUsl CPEACTBAMH y4eOHOTO TMpeaMeTa «XUMHUS», COJEepPKaHUE U MOCTPOCHUE
KOTOPOIO OIpeJeseHbl B MpOrpaMMe MO XHMUH C Y4€TOM CHEeUU(PHUKH HAyKd XUMHUH, €€
3HAa4eHHUs B MO3HAHUM MPHUPOJIbI U B MaTEPUAIbHOM >KU3HU OOIIECTBA, a TAKXKE € yYETOM OOLIMX
Lesied U MPUHLUIOB, XapaKTePU3YIOLUX COBPEMEHHOE COCTOSTHHE CUCTEMbI CPEIHEro OOLIero
oOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUWIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KynbTypbl. OHa BHOCHUT CBOH BKIaja B
(opMupOBaHHE PALIMIOHAIBHOIO HAYYHOTO MBIIUIEHUS, B CO3/IaHHE LIEJIOCTHOTO IPEACTaBICHUs
00 OKpYXarolleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOpPMHUPYETCS B XUMUU
Ha OCHOBE IOHMMAaHMsI BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHEM BEILECTB, UX CBOMCTBAMHU M BO3ZMOKHBIMU 00JIaCTSIMU [TPUMEHEHMUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOThEMJIEMON YaCThbl0 MHPOBOM KyJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOTO Tpyxa M
AKHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEHHash XUMUS KaK HayKa cO3MJaTesbHas, KaK Hayka
BBICOKHX TEXHOJIOIMH HallpaBlieHa Ha pELIeHHE INI0OaNIbHBIX MPOOJIEM YCTOMUMBOIO pa3BUTHS
YeJIOBEUeCTBA — ChIPbEBOM, SHEPreTUYECKOM, IHUIIEBOM, 3KOJIOTMYECKOM O0e30IacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJrOTOBKY OOydaromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MIPOJI0JKEHHS 00pa30BaHUs B Pa3IMUHBIX 00JaCTAX, HE CBSI3aHHBIX HEMIOCPEICTBEHHO C XMMHUEH.



CocTaBisifolmMHA  TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumus» U «OO0IIas 1 HeopraHu4decKasi XUMHEs», OCHOBHBIM KOMIIOHEHTOM COJICPYKaHUSI KOTOPBIX
SBJISIFOTCSI OCHOBBI 0A30BOM HAyKU: CUCTEMa 3HAHUIN MO HEOPraHUYECKOW XUMHH (C BKIIOUEHUEM
3HaHUHM U3 00UIel XMMHM) U OpraHndeckoi xumuu. GopmMupoBaHHe NAaHHON CHUCTEMBbI 3HAHUN
NP U3YYCHHUH TMpeaMeTa 00ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB ¥ TEOPUI XUMUMU.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u HeopraHmdeckas
XUMHES» COPMHUPOBAHA B MPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOTO IMOJX0Ja K W3YYCHUIO
ydeOHOro Marepuajia u OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHWW Ha
ONPEENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOW XUMHUU BeEIIEeCTBa
paccMaTpuBalOTCS Ha YPOBHE KJIACCHYECKOW TEOPHUU CTPOCHHS OPraHUYECKUX COCIUHECHHM, a
TaKK€ Ha YPOBHE CTEPEOXUMHYECKHX M DJIEKTPOHHBIX TPEJCTABICHUNA O CTPOCHHUH BEIIECTB.
Cenennsi 00 M3ydyaeMbIX B Kypce BEHIECTBAX MAIOTCS B Pa3BUTHU — OT YIJIEBOJOPOJOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHMH. B Kypce opraHmueckod XHUMUHU TOJy4aroT
pazBuTue CcHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsS MEpBOHAYAIHHBIC
MPEACTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIINH.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBAETCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs TEOPETHYECKUN MaTepual |
(haKTOJIOTHYECKHE CBEJICHUS O BEIIECTBAX W XMMHYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01as 1 HeopraHWYEeCKass XUMUs» OO0yJaIOIIUMCS MPETOCTABISIETCS BO3MOXXHOCTh OCO3HATh
3HAYCHHE TEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIIHMA,
IIyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHE (YHKIMA 3TOro 3aKoHa — OT oOoOmaromei 10
O0OBSCHSIONIEH U TIPOTHO3UPYIOIICH.

Enunas cucrema 3HaHWN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, 4 TAKKE O XMMUYECKUX PEaKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsieTcss B Kypcax 10 w11 KimaccoB naneMeHTaMu  COAEp)KaHUA, HMEIOIIUMHA
KYJIbTYPOJIOTHYECKHI ¥ NPUKIAAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TMOHHUMAHUIO
B3aMMOCBSI3M XUMHUHU C JAPYTMMHM HayKaMHU, pacKpbIBalOT €€ poJib B I03HABaTEIbHOU U
MPAKTUYECKOU JEeSATENIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHHUIO YBAXKEHHSI K IPOLECCY
TBOPYECTBA B OOJACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XMMHH, IOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOILIECTBEHHO W JIMYHOCTHO 3HAUMMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHSATH €€ JUIsl MOMOJTHEHUs 3HAHUU, pEeIIeHHUs
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoMm copepxanue
yueOHoro mpeamera « XUMHsD TaHHOTO YPOBHS M3y4YEHHs] OPUEHTUPOBAHO HA (POPMHUPOBAHUE Y
o0yyaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUSI HIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, II03HABAEMOCTh IPUPOIHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MeEXIy HOBBIMU (aKkTaMUd U TEOPETUUYECKUMU IMPEANOCHLUTKAMH,
OCO3HAHHE POJIM XMMHUHU B PELICHUH HKOJOTMUYECKUX MpoOiieM, a Takke mpobdieM cOepekeHus
SHEPIreTUUYECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mmane pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUS M COIHMATM3ALUU  OOYYarOIIUXCS
NPUHATBIE TPOrpaMMOM IO XUMHUHU TOJAXOJbl K ONPENENICHUIO COJACpPKAaHUS U MOCTPOEHUS
mpeaMeTa mperycMaTpuBaoT (GOpPMHUpPOBaHHE YHUBEPCATBHBIX yYEOHBIX NEHCTBHUM, MMEIOMIMX
0a30Bo€ 3HAUYCHUE I PA3TUYHBIX BUJIOB JACSITEILHOCTH: pEIIeHHs MpoOeM, OMCKa, aHaIu3a 1



o0paboTkn wuH(pOpPMAIUK, HEOOXOAUMBIX JUISI HPUOOPETEHUS ONbITa NPAKTHYECKOW W
HCCIIEI0BATENIbCKON AESITEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B MIO3HAHUU XUMUHU.

B mpaxTuke npemnoaaBaHus XMMUU Kak Ha YpOBHE OCHOBHOTO 00IIero 0Opa3oBaHUs, TaK U
Ha YpOBHE cpenHero oOmiero o0pa3oBaHus, TIpU  OIPENEIEHUHM  COJEp)KaTEIbHOU
XapaKTePUCTUKHU LieJiell M3ydeHMsI IpeJAMEeTa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAYMMOCTU
TPaJIMLIMOHHO MpHU3HAETCST (OPMUPOBAHHME OCHOB XUMHUYECKOW HaykM Kak oOnactu
COBPEMEHHOT'0 E€CTECTBO3HAHHUSA, MPAKTUYECKON JIESITEIbHOCTH YeJIOBeKa M KakK OJHOI0 U3
KOMIIOHEHTOB MHpOBOW KyibTypbl. C METOAMYECKOM TOYKM 3pEHMs] TakoM NOIXoJ K
OTIPEJICNICHUIO LIEJIeH N3YUEHUs IIPEeIMETA SIBJISIETCSI BIIOJIHE OIIPABIAHHBIM.

CoryacHO JaHHOM TOYKE 3pEHUs IVIABHBIMM LEJIIMU U3YYEHHUs NpeaMeTa «XUMHus» Ha
6a3oBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

e (GopMHUPOBAHME CHCTEMbl XHUMHUYECKUX 3HAHMA KaKk BaXHEHIIEW cocCTaBistomen
€CTECTBEHHO-HAYYHON KapTHHBI MHpA, B OCHOBE KOTOPOM JieXkKaT KIIIOUEBbIE MOHSTHS,
(yH1laMEHTalIbHbIE 3aKOHbI M TEOPUM XHMHH, OCBOCHHE f3bIKa HAYKH, YCBOCHHUE H
MMOHMMAHHUE CYIIHOCTH JOCTYNMHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHHE C UCTOPUEN UX Pa3BUTHSI U CTAHOBJICHMUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HayYHBIX METOJAaX MMO3HAHHUS BELECTB U
XMMHUYECKUX PeaKuil, HeOOXOIUMBIX Ul IPUOOPETEeHUs] YMEHUI OpUEHTUPOBATHCS B
MHpE BEIIECTB U XUMHUYECKUX SBJICHHUH, UIMEIOIIUX MECTO B MPUPOJE, B MPAKTUYECKON U
MOBCETHEBHOM JKU3HH;

® pa3BUTHE YMEHUH U CHOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HaONIOJEHUEM U
OOBSICHCHHEM XHUMHUYECKOTO OSKCIEpPUMEHTa, COOMIOIEHHEM TIpaBWJI 0O€30MacHOTO
oOpaleHus ¢ BeeCTBAMH.

Hapsiny ¢ atuM, copepkarenbHas XapakTepUCTUKa LieJei U 3a7a4y U3ydyeHus MpeaMera B
MporpaMMe Mo XMMUHU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHcTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B TPENOJaBaHUKW XUMHH B OOJbIIEH
CTENeHH OTAAETCS NPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE coJiep)kaHusi oOy4deHus,
OpUEHTHUPOBAHHOW Ha TOJrOTOBKY BBIMYCKHHMKAa OOIIe00pa3oBaTeNbHON  OpraHu3allvy,
BIIQJICIOINIEr0 HEe HAOOPOM 3HAHMM, a (PYHKIMOHAIBHOI I'PaMOTHOCTHIO, TO €CTh CHOCOO0aMH U
YMEHHUSIMH aKTUBHOTO MOJYYEHHUS 3HAHUHM M MPUMEHEHUS UX B PEalbHOW >KU3HU JJISl PelieHus
MPAKTUYECKUX 3aau.

B cBa3u ¢ oTUM mpu uM3ydeHHHM mpeaMmera «XHUMHS» JOMHUHUpPYIOLIEe 3HAUYCHHE
MPUOOPETAIOT TaKue 1eNIM U 3a7a4u, KakK:

ajanrtanus  0oOydJaloluMXcss K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
(¢hopMHUpOBaHHE HWHTEIJICKTyalbHO pPAa3BUTOM JMYHOCTH, TOTOBOM K camMo0Opa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEILHOMY TMPUHATHUIO TPAMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYYarOMIMXCS KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
HMMEIOIUX YHUBEPCAIbHOE 3HAUCHUE I PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS MpoodiieM,
MOMCKA, aHalM3a M 00paboTKM HHPOpPMALKU, HEOOXOTUMBIX s HPUOOpETEeHHs OIbITa
JESTEIBHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe A OLEHKH C
MO3UIMH HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpPraHM3M 4Y€JIOBEKA U NPUPOJHYIO CPELY;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHU B
COOTBETCTBUU C KU3HEHHBIMU NMOTPEOHOCTSAMU, UCIIOIB30BaTh COBPEMEHHbIE HH()OPMAIIIOHHBIE



TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOM M HAyYHO-MOMYISIPHON MHPOPMALUN XUMHUYECKOTO
COJICpKAHUS;

(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HaOIIOIaTeNIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPH INIAHUPOBAHHUHU U ITPOBCACHUU XUMHUYCCKOT'O 3KCIICPUMCHTA,

BOCIIUTaHHE Yy oOOydarolmuxcs yOeKIEHHOCTM B T'yMaHUCTHYECKON HaIpaBIE€HHOCTU
XUMUHM, €€ BAXHOW pOJM B  PEHIGHWH TJIOOANBHBIX MPOOJIEM  pamHOHAIBLHOTO
IIpHUPOAOIIOJIB30BaAHM, IIOIMOJHCHUSA OSHEPIrETUUCCKUX PECYPCOB MW COXPAHCHHA HNPUPOJHOTO
paBHOBECHUS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHS K TMPHPOJIE U CBOEMY
300POBbBIO, @ TAKIKC HpI/IO6pCT€HI/I$I OIIbITa MCIIOJIB30BAHUS IMOJTYUYCHHBIX 3HAHUU AJId IPUHATHA
I'paMOTHBIX peIHeHHfI B CUTyalluAX, CBA3aAHHBIX C XUMHWYCCKUMMU ABJICHUAMMU.

B yueGHOM mane cpemHero oOmiero oOpa3oBaHusl MpeaMeT «XUMHs 0a30BOTO YPOBHS
BXOIUT B COCTaB HpCHMeTHOﬁ oOiactu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBID.

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YUEHUS] XMMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
obuiero obpazoBanus, coctaBisier 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hememo), B 11
kiacce — 34 vaca (1 yac B Hezemio).



COJEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer oprannueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuanoB. Teopus CTpOCHUs OpraHndeckux coeaqunenui A. M. bytiieposa,
e€ ocHoBHBIE TOJOXKeHUsA. CTpyKTypHBIE (OPMYJIBI OpPraHUYEeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHU4ECKUX COSAMHEHUSIX — OJJUHAPHBIE U KPaTHBIE CBS3H.

[IpencraBnenre o  kinaccuukanuu — OopraHmdeckux  BemecTB.  Homenknarypa
OpraHMYECKHUX COEIUHEHHH (cucreMarudeckas) M TpPUBHMAJIbHBIE Ha3BaHUS Ba)KHEHIINX
MIPEACTABUTENEHN KIACCOB OPraHUYECKUX BEIIECTB.

DKcrepuMEHTAIbHbIE METO/Ibl M3YYEHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
o0Opa3laMu OpraHMYecKUX BELIECTB M MaTepHajaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIIECTB, HaONIOIeHHEe ¢ ONHMCAHHWE JEMOHCTPALIMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MpU HarpeBaHu! (IJIaBjieHre, 00yriIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHMM psa. MeTaH W 3TaH — NpOCTEHIINe
MPE/ICTAaBUTENN aJIKaHOB: (puU3Mueckre M XUMHUYECKHE CBOMCTBA (peakluMM 3aMelleHus U
TOpEeHUs ), HaX0Xk/I€HNE B IPUPO/JIE, MOTYYeHNE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKHUI Psifl. DTHIIEH W MPOIMIEH — MPOCTEHIINeE
MPE/ICTAaBUTENN aJKEHOB: (PU3MUEeCKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBaHUS,
raJIoreHUPOBAHUS, THIPATALIMN, OKHCIECHUS U MOJIMMEPHU3ALIUN), TOTyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakius noaumepusanun). [logydeHrne cCHHTETHYECKOTO KaydyKa U Pe3HHBI.

ANKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMH psl. AUETHIEH —
MPOCTEHIINI TPEICTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3MUECKUe U XUMUYECKUE CBOMCTBA
(peakuuu ruApUpPOBaHUs, raJOreHUPOBAHUS, THAPATAIIUU, TOPEHUs), TOJIyYeHUE U IIPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUST M HUTPOBAHMS), MOJTy4Y€HUE WU TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolcmea (Peakyuu 2ai02eHUpO8anuUsl U HUMpPOBAanUs), NoLyyeHue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAJUISKALMMHU K pa3JIMYHbIM KJlaccaMm.

[IpupoanHbie UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U MomnyTHbIE HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepabOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYeckuii, KaTaTUTHUECKUi), muponu3. [IpoaykTel nepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib U MPOAYKTHI €ro nepepadboTKH.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmiIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «HedTb» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB U TaJOr€HONPOU3BOAHBIX, NPOBEIEHHE NPAKTHYECKOW pabOTHI:
IIOJIy4YEHUE ITUJIEHA U U3YYEHUE €TI0 CBOMCTB.

Pacué€rnbie 3anaun.




Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIIEeCTBA WM MPOJYKTAa PEAaKIHMU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WM IPOAYKTOB PEAKIIUH).

Kucaopoaconep:xamme oprannyeckmne coeiHHeHUs!

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMHMUYECKHUE CBOWMCTBA (peakUuu € aKTUBHBIMU MeETaJlJIaMH, T'aJIOT€HOBOJOPOJaMHU, TOPEHHUE),
npuMeHeHue. BoaopoiHblie CBSA3M MEXKLy MOJIEKYJIaMU CIIUPTOB. [[eficTBHEe MeTaHOIa U 3TaHOJIA
Ha OpraHu3M 4YeJIOBEKa.

MHoroaToMHbl€ CHUPTHL. OJTWUJICHIJIMKOJIb W TJMLEPUH: CTPOEHHE, (u3nueckue u
XMMMUYECKHE CBOMCTBA (B3aMMOAEHUCTBUE CO IIETOYHBIMUA METAJNIaMH, KaUYECTBEHHAsl peaKus Ha
MHOTOATOMHbIE cnUpThl). JlelicTBUe Ha opraHu3M uenoBeka. lIpuMeHeHue riauuepuHa u
STUJICHTJIUKOJIS.

@®eHo: CTpOeHHE MOJIEKYJbl, (QU3NYeCKHe U XUMHUYecKue cBoiicTBa. TOKCHYHOCTH
¢enona. Ilpumenenue genona.

Anbrerunpl M kemouwvl. DopManbAETHI, alUETAIbICTU]: CTPOEHUE, (QU3UYECKHE U
XMMHMUYECKHUE CBOWCTBA (PEaKIMM OKHCIEHUS U BOCCTAaHOBJIEHHS, Ka4€CTBEHHbIE DPEAKIINH),
MOJIy4€HHUE U PUMEHEHHE.

OAHOOCHOBHBIE MpeneibHble KapOOHOBbIE KUCIOTH. MypaBbHHAsI U YKCYyCHAsh KUCJIOTHI:
CTpoeHue, pU3nYecKre 1 XuMUYeCKIe CBOMCTBa (CBOMCTBA, 00MIKe /I Ki1acca KUCIIOT, PeaKIIs
sTrepuduKanmm), MoyydeHHe U mnpuMeHeHue. CreaprHOBasi M OJIEMHOBAs KHUCJIOTHI Kak
MPEICTaBUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
HX MOIOLIEE AECUCTBHE.

CrnosxHble 2pUpPbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CHOKHBIX FPUPOB.
Kupst. 'maponus xxupoB. [Ipumenenne sxupoB. buonorudeckas pojb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTH CTPOEHUS MOJEKYNbl, (U3NYECKHEe U XUMHUYECKHE
cBolicTBa (B3ammojeicTBue ¢ ruapokcuaom menu(Il), okucieHwe amMMUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTraHOBIEHWE, OpOKEHHE TJIIOKO3bI), HAXOXJIECHHUE B MPHUPOJIE,
pUMeHeHue, buosnoruueckas poib. otocunte3. pykro3a Kak U30Mep TIIIOKO3BL.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue KpaxMasia U LEeJUTI0I03bI.
duznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaia (TUIpOJIn3, KaUeCTBEHHAs PEAKIIHs C HOJ0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaONIOJICHUE U OIMHMCAHHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAayeCTBEHHbBIE
peaKiuu OJHOATOMHBIX CHHUPTOB (OKuUcIeHHe dSTaHona okcuaoMm wmenu(ll)), MHOroaTOMHBIX
cnupToB (B3aumojelcTBue riuuepuHa ¢ ruapokcunom wmeau(ll)), ampaerugoB (OKucICHHE
aMMHaYHbIM pacTBopoM okcuaa cepebpa(l) m ruapokcmmom wMenu(Il), B3ammonelicTBhe
KpaxMajga C HOJIOM), MPOBEIECHUE MPAKTHUYECKOH pabOThl: CBONCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacuérnbie 3agaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
HCXOJHOTO BEIIeCTBa WJIM NPOAYKTa pEaklHWd MO HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3oTcozepKalue OPraHndecKie COeMHEHMUSI.

AMUHOKUCIOTBI Kak aM(OTEepHbIE OpraHuyeckue coenuHeHus. Duznyeckue u
XMMHYECKHE CBOICTBA aMWHOKHUCIOT (Ha TpuUMepe TIMIKHA). buonornueckoe 3HadYeHHE
aMUHOKHUCIOT. [lenTumpl.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB: THUAPOJHU3, JCHATYpalus,
KaueCTBEHHBIE PEAKIIMH HA OEIIKHU.

DKcIepUMEHTaIbHBIE METOJbl M3YUEHHsI BEIIECTB M UX IPEBpAIICHUI: HAOIIOAEHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATYpalus OENKOB IpH HarpeBaHWHW, LBETHHIC
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPU3aLUU, CpEeIHsAs MOJeKyaspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MOJIUKOHICHCALIUSL.

DKclepUMEHTAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
o0pa3LamMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4Yepe3 HCIOJIb30BaHHWE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCA CUCTEMHBIMU 11 OTJIENIBbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
Teopus, aHaju3, CHUHTE3, KiIacCUpUKanus, MEePUOJUYHOCTb, HAOIIOJCHUE, H3MEPEHHUE,
9KCIEPUMEHT, MOIETTUPOBAHUE.

®duszrka: MaTepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHoe COCTOSIHHME BEUIECTBa, (PM3NYECKUE BEIUYUHBI U €IUHUIIBI
WX U3MEPCHUSI.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BEleCTBA (OCIKH, YTIIIEBOIbI, KHUPHI, DEPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: MuIIEeBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MaTepHalibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KVIIACC
OBIIAA U HEOPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBbI XMMHUM

XUMHYEeCKUH d3JeMeHT. AtoM. Sapo aroma, HW30TONBI. DJEKTpOHHAs 000JI0YKa.
DHepreTHYecKue YpOBHH, MOJAYPOBHU. ATOMHBIE OpOUTaNH, s-, P-, d- anemenTbl. OCOOEHHOCTH
pacrpenesieHds JICKTPOHOB M0 OPOMTAISIM B aroMax 3JIEMEHTOB MEPBBIX UYETHIPEX MEPHUOIOB.
DneKTpoHHas KOHGUTYpalus aTOMOB.

Ilepuomnueckuit 3akoH u Ileproamyeckass cucrema xumuueckux 3memMeHToB . U.
MenpneneeBa. CBs3b NEpUOJMYECKOTO 3akoHa U Ilepumoanueckold CHUCTEMBl XUMUYECKUX
anemenToB JI. . MeHnzeneeBa ¢ COBpEMEHHON TEOpHUEN CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
0 TpyMnaMm U nepuojiaM. 3HaueHHUE MePUOIUYECKOT0 3aKOHA B PA3BUTHH HAYKH.

CrtpoeHue BemecTBa. XUMHUYECKas CBs3b. BUABI XUMHYECKOW CBsI3UM (KOBaJICHTHAs
HEMoJIApHas U TOJSpHAs, MOHHAsA, MeTajulnyeckas). MexaHu3smbl 00pa30oBaHHS KOBaJICHTHOU



XUMUYECKOM CBsi3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBsa3b. BajaeHTHOCTD.
DneKTpooTpUlaTesbHOCTh. CTeneHb OKuciieHus. OHbl: KaTHOHBI U AHUOHBI.

BemecTBa MOJIEKYISIPHOIO U HEMOJIEKYISPHOIO CTPOEHHS. 3aKOH IIOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBl KPUCTAJUIMUECKUX PEWETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[Tonsatue o agucnepcHbIX cuctemMax. MICTUHHBIE W KOJIJIOWIHBIE pacTBOPBL. MaccoBast 101
BEILECTBA B PaCTBOPE.

Knaccupukamuss HeopraHumueckMx coequHeHuWd. HoMeHkiarypa HEOpraHHYECKUX
BemiecTB. ['eHeTHueckas CBSI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3TUIHBIM
KJIacCaM.

Xumunyeckass peakius. Knaccudpukanus XUMHUYECKHX pPEaKIMM B HEOPraHUYecKoW u
OpraHUYeCKON XUMHH. 3aKOH COXpaHEHUs MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumudeckoe paBHoBecue. DakTopbl, BIMSIONIME HA COCTOSHUE XMMHYECKOTO PaBHOBECHSI.
[Ipunnun Jle HlaTtense.

OnexTponuTtnueckas auccouuanus. CunbHble W ciabble 37eKTpoiauTsl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpaslbHas, IIeI0YHAsl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCIEPUMEHTAIBHBIE METOJIbI M3yUEHHUs BEHIECTB M WX MPEBPAILICHUN: JEMOHCTpPAIIHS
tabmmn «Ilepuoguyeckas cucrema xumudeckux snemeHtoB [[. U. MenpaeneeBa», u3yudeHue
MOJIEIe KPUCTAUTMYECKUX pemETOK, HaOMI0IeHHe W ONHCAaHWE JIEMOHCTPAIIMOHHBIX U
7a0b0paTOPHBIX OIBITOB (pa3jokeHHe MEepOKCHAAa BOJOpPOAa B MPHUCYTCTBHM KaTalu3aTtopa,
OIIPENETICHUE CPEellbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUN
WOHHOTO OOMEHa), MPOBEACHUE MMpaKTUUECKOW paboThl «BnusHUe pazmuyHbIX (HaKTOPOB HaA
CKOPOCTh XUMHUYECKOW PEAKIINM».

Pacuérhpie 3amaun.

Pacuérel o ypaBHEHUAM XMMHUUYECKUX PEAKLUIA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCMOIB30BAHUEM IOHATUS «MACCOBAsl OJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuonnueckoir cucTeMe XMUMHUYECKUX
anementoB JI. M. MengeneeBa u ocoOeHHOCTH cTpoeHusi atomMoB. Dusnueckue CBOHCTBa
HEMETAIJIOB. AJUIOTPOIUSI HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriepoaa).

XUMHUYECKHE CBOWCTBAa BAKHEWIIMX HEMETAJUIOB (TaJIOTeHOB, cephl, a3ot1a, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCHI0B, KUCIOPOICOIEPKALINX KUCIOT, BOJOPOTHBIX
COCTMHCHUIA).

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Meramnsl. Ionoxenue metaimoB B llepuoanueckoi cucteMe XUMHUYECKUX 3J1eMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHMSI 3JEKTPOHHBIX 000JIOUEK aTOMOB MeTayuioB. Obmiue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DIEKTPOXUMHUYECKUN Pl HATPSDKEHUN
METAJUJIOB.

XVUMUYECKHUE CBOMCTBA BaXHEHIIMX METANIOB (HATpUM, Kanui, KalblMi, MarHui,
AITIOMUHHM, IMHK, XPOM, K€JI€30, ME/Ib) U UX COECTMHEHUN.

O61ue crocoObl Moay4YeHust MeTauioB. [IpruMeHeHne MeTamioB B OBITY U TEXHUKE.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3yYEHUE
KoJuleknuu «MeTaluibl M CIJIaBbl», 0O0pa3lloB HEMETAIIOB, PEIICHHE SKCIEePUMEHTAIBHBIX



3ama4, HaONIOJIEHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JTAOOPATOPHBIX  OTBITOB
(B3auMoOIeiCTBUE THUIPOKCHAA ATIOMUHHS C PAaCTBOPAMH KHUCJIOT U IIEJIOYeH, KauyeCTBEHHbIC
peakI Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3amaum.

Pacuérel mMaccel BemecTBa WM 00BbEMA Ta30B M0 M3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00BEMY OJIHOTO U3 yYaCTBYIOIIMX B PEAKIMU BEIIECTB, PacdéThl Macchl (00BEMA,
KOJIMYECTBA BEILIECTBA) MTPOYKTOB PEAKIIMU, €CITH OJTHO U3 BEIECTB UMEET MPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MaCHOCTH,
pa3BuUTUU MeAuIUHbL. [loHSATHE O HAydyHBIX METOJaxX IIO3HAHUS BEHIECTB M XUMUYECKHUX
peaKuui.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIMIAX [POMBIIUIEHHOTO TOJY4YCHUS
Ba)KHEWIIINX BEILIECTB.

UenoBek B MHUpE BEIIECTB M MATEPHAIOB: BAKHEUIIME CTPOUTEIBHBIE MAaTEpHAJbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHUaJbl, OpPraHUYECKUE U MUHEPAIbHBIC YI0OPEHHS.

XuMUS U 3I0pPOBbE YEJOBEKA: MpPAaBWJIA HMCIHOJb30BAHUS JICKAPCTBEHHBIX MPENapaToB,
npaBuiia 0€30TIaCHOTO MCIOJIB30BAHUS MTPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3EH NMpU U3ydeHHH 00IIel M HEOpPraHM4eCKOH XUMHUU B
11 kyacce oCyIecTBIsAETCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK W MOHSTHUH, SBJISAIONIUXCA CUCTEMHBIMH I OTAECIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJlM3,  CHUHTE3,  KiacCUpHUKanus,  IMEePUOAUYHOCTb,  HAOJIOAEHHE,  SKCIIEPUMEHT,
MO/JIETMPOBAHNE, U3MEPEHUE, SBJIICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, IEKTPOH, MPOTOH, HEWTPOH, HWOH, W30TOI,
PaZMO0aKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YpOBEHb, BEIECTBO, TeJ0, 00BEM, arperaTHOe
COCTOSIHUE BEIIeCTBA, (U3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHSI, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHEpabl, FOpHbIE OPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKas MIPOMBILIJIEHHOCTb, METaJUTYprusl, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SICTBEHHOE IIPOU3BOJICTBO, MUIIEeBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenapaTroB, IPOU3BOACTBO KOHCTPYKLIMOHHBIX MaT€pUaiOB, 3JIEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOUTUMHUCS
IIporpaMM cpenHero o0miero oopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM U NPEAMETHBIM).
Hayuno-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro oOUIero 00pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IMOJIXOJOM B CTPYKTYp€ JIMUYHOCTHBIX
pe3yJibTaTOB OCBOCHMS HpeameTa «XHMMs» Ha YpPOBHE CpeaHero oouiero oOpa3oBaHus
BBIJIEJIEHBI CIIEAYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEIICHHUIO;

HaJIMuMe MOTHUBALIUU K 00y4EHUIO;

L[eJICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHH JIMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITETBHOCTU
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMM, TPUCYIIMMHU IIEJIOCTHOH CHCTEME XUMHUYECKOTO
00pa3zoBaHus;

HaJM4Yue MPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE MJIaHBI.

JIMYHOCTHBIE pEe3yabTaThl OCBOCHUS INpeaMeTa «XHMHsS» JIOCTUraloTCsd B €IUHCTBE
y4eOHOIl M BOCHUTATEIbHOM JEATEIIBHOCTU B COOTBETCTBUM C T'yMaHUCTHUYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUICKOTro
IPaXJaHCKOro OOIIecTBa, NPUHATHIMH B OOINECTBE HOPMaMU U IPaBUIAMHU IIOBEJCHMS,
CIOCOOCTBYIOIIMMHU MpOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSA M HPAaBCTBEHHOTO CTAHOBJICHMS
JMYHOCTU O0Y4YarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa I[O3HABATEIbHON M MPAKTHUUECKOW [JESITENbHOCTH OOydaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YYaIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKE€HUS K
3aKOHY U NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBUJIaX MEXIMYHOCTHBIX OTHOLIEHUH B
KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTH MIPU CO3/IaHUU YUYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U IT03HABATEIbHbBIX 3a71a4, BHIIOJHEHUN XUMHUECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH IOHUMATh U MIPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHTbI JPYrux
IIPU aHAJIN3€ PA3IMYHBIX BUJIOB YUEOHOH 1S TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAy4HOMY HAcJIEIUI0 OTEYECTBEHHOMU
XUMUH;

YBaXKEHHsI K IpoIleccy TBOpYECTBA B OOJACTH TEOPUM M IMPAKTUYECKOIO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS] HAyKH €CTh pe3yJbTaT UIMTENbHBIX HaOII0JCHUH,
KpPOTIOTIMBBIX 3KCIIEPUMEHTAJIBHBIX TIOUCKOB, IOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHOW XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYal[MH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEICHHWE W TIOCTYIIKM CBOHMX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs ILIEHHOCTEM 3J0poBOT0 M Oe30omacHoro obpas3a JKHU3HM, HEO0OXOJUMOCTU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3MUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns TpaBmJI OE30IMaCHOTO OOpaIlleHusi C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHVMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO ¥ KOJUICKTUBHOTO OE€30TIaCHOTO
MTOBE/ICHUS B CUTYAIUAX, YTPOIKAIOIINX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS TOCIICJICTBUH M HENPHUATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOIICHUS ATKOTOJIS,
HapKOTHUKOB, KYPEHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEITHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAHOBKM Ha aKTUBHOE YyYacTHEe B pPEIICHWH TPAKTUYSCKUX 3a7ad  COIUAIBHOM
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO0 MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBa)XEHHUS K TPYY, JIOASIM TPYyJa U pe3ysibTaTaM TPYIOBOH 1€ITeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oynyuieit mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) 3K0JI0rH4ecKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMiIe;

MMOHUMAaHHUS II00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHUS SKOHOMHUYECKUX
MPOLIECCOB HAa COCTOSIHUE TIPUPOTHON U COLIUATIBLHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTH HCIIOIb30BAHMS JOCTUKEHUN XUMHH JUIS PELISHUsI BOIIPOCOB
paIOHaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpPEJ OKPYXKAarollel HmpUpOJHON cpene,
YMEHHsI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIPUHUMAEMBIX
JICCTBUHN U MIPEJOTBPpAIIATh HUX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
NEeSITeNHHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHS PYKOBOACTBOBATbCA HMH B
MO03HABATEIbHON, KOMMYHUKATUBHON U COLIMATIBHON MPAKTHKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHUS HAYKH M OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
paMOHATBFHOTO HAYYHOT'O MBIIIICHHS, CO3AaHUHU LEIOCTHOTO MPEACTABICHUS 00 OKpYXKaroIeM
MHpE KAaK O €IMHCTBE IPUPOJBI U YEJIOBEKA, B IIO3HAHWM IIPUPOJHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodIeM coXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTM XMMHMM JJIsi COBPEMEHHOW LMBWJIM3ALMU: B €€
F'YMaHUCTUYECKOW HAIPaBJIEHHOCTH M BaKHON POJM B CO3/JaHHUM HOBOW 0a3bl MaTepuaIbHOMN
KYJIbTYpbI, PEIEHUH I100aTbHBIX MPO0JIEM YCTONYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBOI,
SHEPreTUYECKOM, IMHUIIEBOM M HKOJIOTMYECKON O0€30MacHOCTH, B pa3BUTUHU MEIULUHbI,
o0ecrie4yeHnn YCIOBHI yCIEITHOTO TPy/Ja U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YieHa
0O0IIIeCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCHOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJu3a U OOBSICHEHHUS SIBJICHUM OKpPYKAIOLIEro MHUpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUS JieJaTh 000CHOBAHHBIE 3aK/IIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIINXCS TaHHBIX
C LEJBIO MTOJIYYEHHUSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS JUIsSl pelIeHus poOieM
B p€aJIbHBIX KU3HEHHBIX CUTYalHAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKON AEITENBHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY 0O0pa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMW IO XUMHHM B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSMU;

uHTEpeca K OCOOEHHOCTAM Tpyla B pa3iMuHbIX cdepax mpodeccuoHaIbHON
JESITEIBHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMmeTHble pe3ylbTaThl OCBOCHMSI y4yeOHOro mpenmera «XUMHUS» Ha YpOBHE
cpemHero oO1mero 00pa3oBaHus BKIIIOYAIOT:

3HauYuMble s (HOPMHUPOBAHMSI MHUPOBO33PEHHUS OOYYAIOIIUXCS MEXAUCUUIUITMHAPHBIC
(MexnpeAMeTHbIE) 0OILeHAYYHbIE TOHITHS, OTPAXKAIOIIKE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(uKy METOI0B NMO3HAHUS, UCIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIeCTBO,
SHEprusi, SBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIH (aKT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIel0BaHne, HAOII0IeHe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHHUBEpCalbHble  y4ueOHble  JCHCTBUS (mo3HaBaTesIbHbIE, KOMMYHUKATHUBHBIE,
peryniaTtuBHble), obecreunBarouie QGopMuUpoBaHHE (PYHKIHUOHAIBHOW TPAMOTHOCTH U
COILIMANIHOM KOMITETEHITMHN 00Y4arOIIuXCs;

CHOCOOHOCTh ~ OOyYalOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUITMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble Yy4ueOHbIE HEWCTBHS B IO3HABATEIHHOU U
COILIMANILHOM MPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU Yy4eOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMU IEHCTBUSMU.

OBi1ajeHHe YHHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYIUPOBATh U aAKTYyaJdU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBarth;

OTIpEJIeNATh LN JeATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH UX JIOCTHKCHHS,
COOTHOCHTH Pe3yIbTAThl ACITEILHOCTHU C TIOCTABICHHBIMU IIENISIMU;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWMA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIICISTH
XapaKTepHbIC TPU3HAKK TOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHSITHSI ISl OOBSICHEHUS OT/ICBHBIX (DAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIN;

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTUYECKUE PACCYXACHHUS (WMHIYKTHBHBIC, JICIYKTHBHBIC, IO AaHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUYUS B PACCMATPUBAEMBIX SIBICHHSX, (POPMYIHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS,

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MO/JIeNH, TIPe0OpPa30BBIBATH MOJICIbHBIC TIPEACTABICHUS — XUMUYECKH 3HAK (CMMBOJI) 3JIEMEHTAa,
XUMHYecKass (opMylsia, YpaBHCHHE XHMHUYECKOW pEakIuu — TMPU pEIICHHH YIeOHBIX
MMO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATHh HAa3BAaHHBIC MOJCIBHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX PU3HAKOB U3y4aeMbIX BEIICCTB H XUMHUYCCKUX PEAKIIUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIESCTB U XUMHUICCKUX PEAKIIHIA,

¢bopMmynupoBaTh LE€TM M 33JaYd  HUCCIIEJOBAHUSA, WCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIBHO C(HOPMYJTUPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Tt GOPMHUPOBAHUS THIIOTE3BI TIO TPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYXJICHUI;

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
9KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0OaTh 3a XOJIOM MpoIlecca, CaMOCTOSATENILHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpOBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBHOMY IOUCKY METOJOB pelIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB [TO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBAThCS B PA3IUYHBIX HCTOYHUKAX HHGOpManuu (HAY4YHO-MOMYJISIpHAsS
JuTepaTypa XMMHYECKOrO COJepXaHHs, CIpaBOYHbIe MocoOusi, pecypcel HHTepHera),
aHAJIM3UPOBATh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTAaBICHUS, KPUTHUUYECKH
OIICHUBATh €€ JOCTOBEPHOCTh U HEIIPOTHUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
nHdopmanuu, He0OXOAUMOM JJIsl BBIMIOJIHEHHs] YUeOHBIX 3a/1a4 ONpeAeIEHHOrO TUTIA;

MPUOOpPETaTh OMBIT UCIOJIb30BAHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (hOpMY MpencTaBiIeHHUs] HHPOPMAIMU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHpopmaluen: TPUMEHATh MEXNpeAMETHble ((U3UYecKue M MaTeMaTH4eCKHe) 3HaAKU H
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIOJIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CHMBOJIMUECKHE CPEICTBA HATIISIAHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI B XOJi¢ AHANOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJIEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIPeII0KEHHOM 3a/1a4H;



BBICTYIIATh C NPE3CHTAlUEN pe3ybTaTOB IO3HABATEIbHOU JECSATENBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAaMU IIPU  BBINOJHEHHH XUMHYECKOIO
OKCIIEPUMEHTa, NPAKTUYECKOH pPabdOThl MO HCCIEAOBAHUIO CBOMCTB H3y4yaeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (HOpMYIHPOBATH BBIBOJBI IO PE3YJAbTaTaM IPOBEIEHHBIX
WCCIIEIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHSIMHU.

OBj1aieHHe YHUBEPCAJIbHBIMHU PeryJATHBHBIMU AeHCTBUAMU:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBJIATH CBOIO ITO3HABATENIBHYIO JECATEIBHOCTD,
ompenenss €€ Ienu W 3aJa4d, KOHTPOJIHMPOBATh M MO Mepe HE0OXOJAMMOCTH KOPPEKTHPOBATH
MpeUIaraeéMblii AITOPUTM JICHCTBUI MPU BBIOJHEHWN YYEOHBIX M HMCCIIEOBATEIBCKUX 3a1ad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIIOCOO MX pPEIIeHUs ¢ YUETOM TOIyYeHHsI HOBBIX 3HAHHUN O
BEILIECTBAX U XMMHUYECKUX PEAKIMIX;

OCYHIECTBJIATH CAMOKOHTPOJIb CBOEH JCATEIIBHOCTM HAa OCHOBE CAaMOAHAaIW3a |
CaMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHHS Kypca «OpraHudeckast XMMHUs OTPaKAIOT:

chOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HayyHOM KapTUHBI MHUpPA, POJM XHMHUHU B TO3HAHUU SIBIEHUM HpHUpONbI, B (OPMUPOBAHUU
MBIIIJIEHUS] U KYJAbTYpPhl JUYHOCTH, €€ (DYHKIMOHAIBHOM T'PAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraromiue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTpPOHHAsi 000JI04YKa aTromMa, MOJIEKYJa, BAJIEGHTHOCTD,
ANEKTPOOTPHUIATENIHOCTh, XHMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaiméHHasi), MOJib, MOJIApHAs Macca, MOJSPHBIH 00BEM, YIIEpOIHBIH  CKEJIET,
(yHKIMOHATBHAS TPYIA, paguKai, H30Mepus, W30MEepbl, TOMOJIOTHMYECKUN psl, TOMOJIOTH,
yIIEBOJOPOIbI, KHUCIOPOA M a30TCOJAEPIKAIINE COCAUHEHHS, MOHOMED, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHHUS]); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYeCKUX
BemecTB A. M. bytiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHPOBO33PEHUECKHE 3HAHHUSA, JIeXKallle B OCHOBE MOHUMAaHUS
MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SBJICHUH, (DAKTOJIOTHYECKHUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YEeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH IeATeIbHOCTH YeJIOBEKa,

chOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPU3HAKU MOHSITHI, yCTaHABINBATh
WX B3aUMOCBSI3b, UCIOJIB30BAaTh COOTBETCTBYIOIIME MOHATHSI IPH OMKUCAHUM COCTaBa, CTPOCHUS U
MIpEeBpAIEHUI OPraHUYECKIX COCTMHEHU;

chOpPMUPOBAHHOCTh YMEHUU HMCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJII COCTaBICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHOI) (OpMyN OPraHUYECKUX BEIIECTB
Y YpaBHEHUU XMMHUYECKUX PEaKUUH, U3rOTABIMBATh MOJEIN MOJIEKYJ OPraHMYECKHX BEUIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

chOpMUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHAICKHOCTh U3YYEHHBIX OpPraHUYeCKUX
BEIIECTB IO HMX COCTaBY U CTPOCHUIO K OMpEAeNEHHOMY KIACCY/TPYINE COCIMHEHHIA
(YrneBooposibl, KUCIOPOJ M  a30TCOAEpIKAIIUe COEAUHEHHUS, BBICOKOMOJEKYISIPHBIC



COCIMHEHMS), J1aBaTh MM Ha3BaHus 1o cucremarudyeckod HomeHkiatype (IUPAC), a Takxke
MIPUBOJIUTh TPUBUAIBHBIC HA3BAaHUS OTACIHHBIX OPraHUYECKHX BEIIECTB (ITHIJICH, MPOTHIICH,
alleTHJICH, STWJICHTJIMKOb, TIWIEPUH, (PEHON, (OpManbIeruja, ameTalabJerha, MypaBbHHAS
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsi KHUCJIOTa, CTEAPUHOBAsl KUCIIOTA, TII0K03a, (PyKTO3a,
Kpaxmaj, LIeJUIH0JI03a, TJIUIUH);

c(OPMHUPOBAHHOCTh YMEHHUS OMPEACISATh BHIBI XUMHUYECCKOW CBSI3H B OPraHUYCCKUX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMCHHSI TPHMCHSATH TOJOXKCHHUS TEOPUU CTPOCHHUS OPraHUYCeCKHX
BemectB A. M. BytiepoBa mis 0ObSICHEHHs] 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHS; 3aKOH COXPAaHEHUS MacChl BEIIIECTB;

chOopMUPOBAaHHOCTh YMEHHUN XapaKTepU30BaTh COCTaB, CTpPOCHHE, (U3NUECKue U
XHUMHYECKHAE CBOMCTBA TUITHYHBIX TIPEJCTABUTENICH Pa3IMIHbBIX KJIACCOB OPTraHMYECKUX BEIICCTB
(meTtaH, 9TaH, ATWIEH, MPONWIEH, aleTwieH, OyramueH-1,3, merunOyraaues-1,3, OeH3o,
METaHOJI, STAHOJI, ATHUJICHIJIUKOIb, TIUIEPUH, (DEHOJ, aleTalbIern, MypaBbiHasi U YKCyCHas
KHCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIl0N03a, aMHMHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MKy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XHMUYCCKUX pPEaKIUi ¢
HCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

chOpMUPOBAHHOCTh YMEHHUS XapaKTEePU30BaTh HMCTOYHUKH YIJIEBOJOPOTHOTO CHIPhS
(HegTb, MPUPOMAHBIA Ta3, Yrojb), CHOCOOBI MX MEpPepabOTKU U MPAKTUYECKOE MpPUMEHEHUE
MIPOJIyKTOB MepepadoTKH;

c(OPMHUPOBAHHOCTh YMEHUH TMPOBOJWTH BBIYUCICHUS [0 XHMHUYCCKUM ypPaBHCHHUSIM
(maccel, 00bEMa, KOJMMYECTBA MCXOTHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH TIO0 HW3BECTHHIM
Macce, 00bEMY, KOJTMYECTBY OJJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOYKTOB PEaKnn);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XWMHUU MpPH M3YYCHUH BEUIECTB U XUMHUYECKUX SBJICHUMN
(mabmroieHne, W3MEpeHue, OKCICPUMEHT, MOJICTUPOBAHUE), HCIOJb30BaTh CHCTEMHBIE
XMUMHWYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUI COOJIOATh MpaBUJIa MOJIb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbBIM 000PyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKUHUSMU IO BBIOJHEHUIO Ja00paTOPHBIX XUMUYECKUX OMBITOB;

chOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMOJHATh XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHusi OpraHuYecKUX BEIIEeCTB MPU HAarpeBaHUU, MOJYUYCHHE STUJICHA M U3Y4EHHUE €ro
CBOMCTB, KauyeCTBEHHbIC pEAKIMH OPraHMYECKUX BEIIECTB, JIeHATypauus OCJIKOB MpHU
HarpeBaHUH, [[BETHbIC PEaKIUU OEITKOB) B COOTBETCTBUU C MPAaBHJIAMU TEXHUKH 0€30MaCHOCTH
mpu oOpallleHuu ¢ BellecTBaMHU M J1abopaTOpHbIM O00OpYIOBaHUEM, MPEICTABIATH PE3YIbTAThI
XMMHUYECKOTO JKCIepuMeHTa B (opMe 3almucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(hopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3yIbTaTOB;

cOpMUPOBAHHOCTh YMEHUN KPUTHYECKH AHAIU3MPOBATh XMUMHUYECKYI0 HH()OPMAIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (CpeCTBA MaccoBOM nHpopMaIuu, IHTEpHET U IPYTHX);

chOpMUPOBAHHOCTh YMEHMH COONMIOJATh TMpaBHJIa JKOJOTUYECKH IE€JIeCO00pPa3HOTO
MOBEACHUS B OBITY U TPYHOBOH [EATENHHOCTH B IENSIX COXPAHEHHUS CBOEro 30POBBbS U
OKpYKalolleld MpUPOJHON cpebl, 0CO3HABaTh OMACHOCTh BO3ACWCTBUS HA >KHUBBIE OPraHU3MBbI
OTpeNeNEHHBIX OpPraHMYECKUX BeUIeCTB, MOHMMAas cMbica mokaszarens [I/IK, mosicHaTh Ha
MpUMepax CrocoObl YMEHBIIICHHSI U TIPEIOTBPAICHUS] MX BPEIHOTO BO3JIEHCTBUS HA OPraHU3M
Yel0BeKa;



Il OOYyYaloIIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS: YMEHHUE NPHUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/IaX IO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CIeNbIX U CIA0OBUIAIMX OOYYAIOIIMXCSA: YMEHME HCIOJIb30BaTh pPeElbe(dhHO-
TOUEUHYIO cucteMy o6o3nauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

11 KJIIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHuyeckas XUMUs»
OTpaXKaroT:

c(OPMHUPOBAHHOCTh TPEJACTABJICHUN: O XHMHUYECKOW COCTABJISIOMICH ©CTECTBEHHO-
Hay4YHOW KapTUHBI MHpA, POJU XHMHH B TO3HAHHWM SIBJICHUH NPUPOJBI, B (POPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPBHl JIMYHOCTH, €€ (YHKIIMOHAJIBLHOW TPaMOTHOCTH, HEOOXOIUMOMW st
peleHus TMPaKTUYeCKUX 3a/ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHUS K CBOEMY
3I0POBBIO U TIPUPOTHOM CperIe;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIine
MOHATHSA (XMMHUYECKHUI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHb
OKUCTICHUs, XUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METAUINYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THIBI XAMHYECKHUX  PEaKIHi, pacTBOP, OJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AIEKTPOJIUTHYECKAs JUCCONUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKOW  peakly, XHMHYECKOE€ paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Aucconmanuu, mnepuoanueckuii 3akoH J[. WM. MeHnneneeBa, 3akoH
COXPAaHEHHUs MacChl BELIECTB, 3aKOH COXPAHEHHUS M MPEBpAIICHUS DHEPTUU MPH XUMHUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHH, MHPOBO33PEHUECKUE 3HAHMS,
JeXalue B OCHOBE IMMOHUMAaHMS MNPUYUHHOCTH U CHCTEMHOCTH XHWMHUYECKUX SIBICHUIH,
(hakToNOrMUecKue CBEICHUsI O CBOMCTBAX, COCTaBe, MOJYYECHUH U OE301acCHOM HCIOJIb30BAHUU
BAKHEHIIINX HEOPraHUYECKUX BEUIECTB B ObITY M MPAKTUUECKON NEATEIILHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTepHbIC MPU3HAKU MOHSITHI, yCTaHABINBATh
UX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIME MOHSATHUS MPHU OMHMCAHWU HEOPraHMYECKHUX
BEIIECTB U UX MPEBpAIllCHUN;

c(OpMUPOBAHHOCTh YMEHUU HMCHOJIb30BaTh XMMHUECKYI0 CHUMBOJUKY JJIi COCTaBICHUS
(dbopMyn BelIeCTB M YpaBHEHUN XUMUYECKUX pEakIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATYpy
(IUPAC) u TpuBHaigbHbIE Ha3BaHUs OTICIBHBIX HEOPraHMYECKUX BEIIECTB (yrapHbId ras,
YIJICKUCHBIN Ta3, aMMUak, TaméHas H3BECTh, HEraméHash W3BECTh, NMHUTHhEBas COAA, MUPUT U
ApYrHe);

c(hOpMUPOBAHHOCTh YMEHUH ONpPEAENATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX PAa3IMYHOTO COCTaBa, BUJl XMMHUECKOH CBs3H (KOBaJCHTHAsI, HOHHAS,
MeTajin4yeckasi, BOJOPOJHAs) B COCAUHEHUSIX, TUI KPUCTAIUTUNYECKONW PEHIETKHM KOHKPETHOTO
BEIleCTBA (ATOMHAs, MOJIEKYJSpHAs, WOHHAs, METaJUIMUecKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COEANHEHUI;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIECTB
M0 UX COCTaBY K OMpeJeNEHHOMY KIacCy/TpylIe coelnHEeHUN (MPOoCThie BEIIECTBa — METAILIBI U
HEMETaJITbl, OKCU/IbI, OCHOBAHMS, KUCIOTHI, aM(pOTepHbIE THAPOKCUIBI, COJTH);

chOpMUPOBAHHOCTh YMEHHI pacKpbIBaTh CMBICI Tepuoauydeckoro 3akoHa J[. U.
MenzieneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;



c(OPMHUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos [leproanueckoii cucTeMbl XUMHUYECKUX 1eMeHTOB 1. 1.
MenzeneeBa, HCHOJB3YS MOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANINY, «IHEPreTUUYCCKUEC
YPOBHH», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHsSI CBONCTB XMMHUYECKHX JJIEMEHTOB U HX
COEMHEHUH MO NepuojaM M rpynnam l[lepuoauyeckoil cucteMbl XUMHYECKUX AemMeHToB [l. W.
Menneneena;

C(OPMHPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBAa HEOPraHMYECKMX BEIIECTB pAa3IUYHbIX KJIACCOB, IOATBEPXKJIaTh CYLIECTBOBAHUE
IFEHETUYECKON CBA3M MEXJAy HEOpPraHMYeCKUMHU BEIeCTBAaMU C IIOMOIIBIO ypaBHEHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DULMPOBATh XMMHMUYECKUE PEAKIHMU IO Pa3IUYHBIM
MpU3HaKaM (YMCIy W COCTaBy pEarupyrollMX BELIECTB, TEIIOBOMY 3(dexTy peaxuuu,
M3MEHEHUIO CTENEeHEe OKUCIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peaklliy, Y4acTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHUS pEaKUi pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€éHHbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu uAyT A0 KOHIIA,

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAIONINE KauyeCTBEHHbIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, paclO3HaBaTh OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUI pacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii HoCpeICTBOM COCTaBIICHHSI 3JIEKTPOHHOTO OaaHca ITUX PEaKIMii;

c(OpMUPOBAHHOCTh YMEHUH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT
pa3nuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHemrHero Bo3zaeiicTBus (npuniun Jle [llaTense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKUE IIPOLECCHI, JIeXKAIUe B
OCHOBE NPOMBIIIUIEHHOTO MOJYYE€HUsI CEPHOM KHMCIOTHI, aMMHAKa, a TaKKe CHOPMHPOBAHHOCTh
IpeCTaBIeHUH 00 OOIMMX HAyYHBIX NMPUHIMIAX U SKOJOTMYECKUX MpoliieMax XMMUYECKOTOo
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHMH IPOBOAUTH BBIYMCIECHUS C HCIOJIB30BAHUEM MOHSATHUS
«MaccoBas JI0Js BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUH Ta30B IPU XUMHUYECKHUX
peakumsax, Macchl BeleCTBAa MM 00bEMA Ta30B M0 M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
WM 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakIMM BEIIECTB, TEIUIOBOro 3(ddekra peaknuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IPEBPALICHNS U COXPAHEHHS DHEPTUY;

c(OPMHUPOBAHHOCTh YMEHUH COONIONATh IpaBUia MOJIB30BAaHUS XMMUYECKON MOCYI0N U
1a00paTOpHBIM 000PYI0BAaHUEM, a TAKXKe MpaBHUiia OOpAIEHUs C BEIeCTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMU 1O BBIITOJHEHHIO JJA0OPATOPHBIX XUMUYECKUX OIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(pa3znoxeHue NEepOKCHJIAa BOJOpPOJAa B MNPUCYTCTBUM KaTalu3aTropa, ONPEAETICHHUE Cpeibl
PacTBOPOB BEILIECTB € MOMOLIbI YHUBEPCAIBHOIO MHIUKATOPA, BIUSHUE Pa3IMYHBIX (DaKTOPOB
Ha CKOpPOCTh XMMHMUYECKOW pEaKlMu, peaklM¥ HMOHHOro OoOMeHa, KayeCTBEHHbIE pPEaKIUU Ha
cynbdar-, kapOoHAT- U XJIOPHUJI-aHUOHBI, HA KATHOH aMMOHMSI, pEeIIeHUE SKCIePUMEHTATbHbBIX
3ajau mo TemMaM «Metamub» M «HemeTamnb») B COOTBETCTBMH C MpaBWIAMH TEXHUKHU
0€30I1aCHOCTH MpH 00pallleHUH C BELECTBAMU U JIAOOPAaTOPHBIM 000pYA0BaHUEM, MTPEJICTABIAThH
pe3yabTaThl XUMHUYECKOTO HKCIepUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii U GOpMyIUpPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;



c(hOpPMHUPOBAHHOCTh YMEHHI KPUTHYECKH AHATM3UPOBATH XUMHUYECKYI0 WH(OPMAIIHIO,
MOJy4aeMyl0 M3 pa3HbIX HCTOYHHUKOB (CpEICTBA MacCOBOM KOMMYyHHKanuu, WHTEepHEeT u
JPYTHX);

cOpPMHUPOBAHHOCTh YMEHHI COONIOATh IMpaBHJIa JKOJIOTUYECKH IEIECO0O0pPa3HOTO
MOBEJICHUsT B OBITY M TPYJAOBOM JAEATEIBHOCTH B IIEJISIX COXPAHEHUS CBOETO 370pPOBbI H
OKpYXarlolleld MPUPOJHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS HA KUBBIE OPTaHU3MBbI
OmnpeneNEHHBIX BEIIECTB, MOHUMAas cMbica nokasarens [1JIK, mosicuaTes Ha mpuMepax crocoObl
YMEHBIIEHUS U IPEAOTBPAIIEHUS X BPEIHOTO BO3/ICHCTBHS HA OPraHU3M UYEJIOBEKa;

Ui 00yYaroNuXcs C OrPaHWYCHHBIMU BO3MOYKHOCTSMHU 370POBbS: YMEHUE TPUMEHSTH
3HAHHS 00 OCHOBHBIX JIOCTYITHBIX METO/aX MMO3HAHUS BEIIECTB M XUMHUYCCKHUX SBJICHHIA,

JUISL  CIIENBIX W CJIA0OBUIAIIMX OOYYaIOIMIMXCA: YMEHHE MCIOJIb30BaTh peibedHO-
TOYEYHYIO cucTeMy o0o3HaueHuit JI. bpaiins mis 3anucu xuMudeckux Gopmyil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytnepoBa
Hroro mo pazgeny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YraeBOIOPOABl — aTKAHbBI 2
99 HenpenenbHble yrieBoI0pO/Ibl: alIKEHBI, 6 1
QJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
54 [IpupoaHbIle HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadboTKa
Utoro mno pazneny 13
Pazpnen 3. Kucsiopoacoaep:xamnue opranu4eckue coeAUHEHNS
3.1 Cruptsl. DeHon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYraeBoasl 3 1
Hroro no paszneny 13




Paznen 4. A30Tc0nepmamne OpraHu4eCKue COCAUHECHUSA

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM uugpoBbie
Ne i/ P Konrpoiabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cuctema XUMHUYECKUX 3
anemenToB JI. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertabl
2.2 Hemerans 1
53 CBs13b HEOPraHUYECKUX U OPTraHUYECKUX 5
' BeIlleCTB
Utoro no pazneny 17
Paznen 3. Xumusi v :KU3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaktirieckite H3y4eHusi | oOpa3oBaTeIbHbIE
padoThI padoTsbI pecypest
1 [Ipeamer opraHn4ecKkOi XUMHH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBI€ MTOJIOKEHUS
[Ipencraienue o Kiaccuuxauu
3 opranuueckux BemiectB. Homenkinatypa 1
(cucTemaTuyeckas) U TpPUBUATIbHBIC
Ha3BaHM OPraHUYEeCKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHYECKUHN Psifl
5 MertaH u 3TaH — OpocTeuIme 1
MIPE/ICTaBUTENH aJTKaHOB
6 AJKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUJIEH U IPONUIIEH — MPOCTEHIINE 1
IIPEICTAaBUTENN AJIKEHOB
3 [Ipaktuyeckas padora Ne 1. «ITomyuenue 1 1
STHJIEHA U U3yYEHHUE €0 CBONCTB
Ankanuensl. byraguen-1,3 u
9 MeTunoyraauen-1,3. Ilonyyenue 1

CHUHTCTUYCCKOT'O KaydyKa U pC3UHLL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 FOMOJIOTMUYECKUH psifl. ALleTUIIeH —
MPOCTEUILINI IPEACTABUTEIIb AJIKHHOB

11 BrprunciieHus no ypaBHEHHIO XUMHYECKOU
peakuuu

12 ApeHnbl: 6eH3011 ¥ TonyoJ. TOKCHYHOCTh
apeHoB

13 ['enernueckas cBs3b YIrieBOAOPOIOB,
MpUHAIEKANTUX K Pa3IMYHbIM KilaccaM
[TpupoIHbIE UCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoaHble ICTOYHUKHU YTIIEBOAOPOIOB!

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
rasbl, He)Th ¥ TIPOIYKTHI €€ mepepaboTKu

16 KoutponsHas pabota no paszaeny
«YTIIeBOJIOPOIBI»

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHoJ. BomopoaHas cBsi3b

18 MHoOTroaTOMHBIE CIUPTHI: ITUICHTIIUKOIb U
TIIALEPUH

19 @deHoJI: CTPOCHUE MOJIEKYJIIBL, (PU3UYECKHe
U XUMHYECKUE CBOMCTBA, TPUMEHEHNE

20 Anbrerunsl: GopMaibaerua u
aneTanpaeru. AeToOH

21 OnHOOCHOBHBIE MTpe/ieNIbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAsl U YKCYCHast

22 [Ipaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTCapI/IHOBafl n OJICMHOBAasA KHCJIOTHI, KaK

23 MIPEJICTAaBUTENH BBICIIHX KapOOHOBBIX
KHCJIOT

24 MpbUia Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, HX MOIOIIIEE ICHCTBHE
CrnosxHbie 3(QUPBI KaK MPOU3BO/THBIC

25 KapOOHOBBIX KUCIOT. [ UAPOIINA3 CIIOKHBIX
3¢upos

26 JKupsl: THAPOIN3, PUMEHEHHE,
OuooruuecKas poJib KUpPOB
VYTieBopl: cocTaB, KiacCH(pHKaIus.

27 Baxneiimme npeacTaBuTeN: TIIOK03a,
dbpykTo3a, caxapo3a

08 Kpaxmai u 11e/m110103a Kak IpyupoIHbIe
MTOJIUMEPBI
KoHTposbHas paboTta 1o paszaeny

29 «Kucmopocoaeprkaline opraHiuecKue
COEMHEHUS»

30 AMUHBI: METUJIAMHMH U aHHUIUH
AMUHOKHUCIIOTHI KaK aM(pOTEPHbBIC

31 OpPraHUYECKHUE COCTUHEHUS, UX
Omosornueckoe 3HaueHue. [lenTuapl

39 benku kak mpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COCMHEHHUS

33 OCHOBHBIE TTOHATHS XUMUH
BBICOKOMOJIEKYJISIPHBIX COeTMHEHUN

34 OCHOBHBIE METOJIBI CHHTE3a




[InmacTmaccel, KaydyKkd, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN.

OBIIEE KOJIJMYECTBO YACOB I10
[TPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(uUTyparus aToMoB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHYeCKuX 3yemMenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COEIUHECHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHUCTEMBI
xuMuueckux 3aeMmenToB .M. Meneneena B
Pa3BUTHUU HAYKH

Crpoenue BeliecTBa. XMMUYECKAs! CBSI3b, €€
BH/IbI; MEXaHU3MBbI 00pa30BaHUs
KOBaJIeHTHOH cBs3u. BogopoiHas cBs3b

BajneHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenb okucieHus. BemecTra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTtuHHBIE U KOJUIOUIHBIE pacTBOPBLI.
MaccoBas 1014 BelllecTBa B pacTBOpC

Knaccugukanus 1 HOMEHKIaTypa




HEOpPraHWYECKUX COEAUHEHU. ['eHeTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakunui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiui. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Biausiaue
pa3auYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonsarue
0 BojopoiHOM Tokasarene (pH) pactBopa.
Peakiiun nonHoro oomeHna. ['maposms
OPraHUYECKUX M HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIILHBIE
peakuuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIei

13

KonTtponpHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertanisl, ux nosoxkenue B [lepuoanueckoit
cCUCTeMe XMMHUYecKux >nemeHToB JI. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. OO1ue pu3nvecKre CBONCTBA
METaJJIOB

15

CrninaBel METaUIOB. DJIEKTPOXUMUYECKUH P




HaIIpSHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUUIOB (HATPUH, KaJui, KaablUi, Maraui,
AIIOMHHMI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

18

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
coeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCMEPUMEHTAJIbHBIX 33/a4 10 TeMe
«Mertamis»"

20

HemeTtamnel, MX I0JI0KEHHE B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3MYECKUEe CBOMCTBA HEMETAIIIOB.
AnnoTponus HEeMeTauIoB (Ha puMepe
KHCIIOopoa, cepsl, hochopa u yriepoaa)

22

XHUMHUYECKHE CBOMCTBA TAJIOTCHOB, CEPhI M X
COEIUHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux
COEIUHEHNN

24

XHUMUYECKUE CBOMCTBA yriepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IprMeHeHne BaKHEUIINX HEMETAJUIOB U UX
COEIMHEHUN

26

O0001IeHNE U cUCTEMATU3ALMS 3HAHUI IO
teMe «Hemeramby. Beruucienus mo




YPAaBHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEpUMEHTANIBHBIX 3a/a4 110 TEME 1
"HemeTamnsl"y

28 KonTponsHas pabora no temam «MeTtaibi» 1
n «Hemeramasny

29 Heopranndeckne u opraHMdecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKkie OCHOBAHUS
AmpoTepHBIC HEOPTaHUYECKHE U

30 opraHuyeckue coenuHeHus. [ eHeTnaeckas 1
CBSI3b HEOPraHUYECKUX U OPTaHUICCKUX
BCIICCTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THIECKOM,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTUU METUITUHBI
[Ipencrarnenus: 06 0OIMMUX HAYYHBIX

32 MPUHIIAIIAX TTPOMBIIIUICHHOTO MTOTYYCHHS 1
Ba)KHEUIIINX BEILIECTB

33 UYenoBek B MUpE BEIISCTB U MAaTEPHAIIOB

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






