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HOACHUTEJIBHASA 3AITMCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpelHero oomero o0pa3oBaHUs
pazpabotrana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03 «0O6
oOpa3oBanuu B Poccuiickoii deneparuny», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
dbenepanbHOl 00pa30BaTEIBPHON MPOTPpaMMBbl  CpPeaHEro 00Imero oOpa3oBaHUS
(®OI1  COO), mnpencraBieHHbIX B @DegepalibHOM  rOCYyAapCTBEHHOM
oOpaszoBatenbHoM ctanaapre COO, c¢ yuérom KoHuenuuu mnpenojgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTelIbHbIX OpraHu3auusax Poccuiickoit
denepalivy, peamu3yOMUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX ToNOXkKeHni «Crtparerun pa3BuTusi BocnuTanus B Poccuiickoi
@epnepauu Ha nepuoa 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY NOAXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K ONPEACICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U PA3BUTHUSI OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumusi» aig 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuentyanbHble noioxkenus GI'OC COO o B3auMO0OYCIOBIEHHOCTU LIEJEH,
COJIEp)KaHMsl, pe3yJbTaToB OOy4deHUss W TpeOOBaHM K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o01ieo0pa3oBaTeNbHON  OpraHU3AlMK, SBJISETCS HEOTHEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYXXHT 3aBEpUIAIOIIMM H3TaloOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0O0pa3oBaHHs. OTH LEHHOCTH KacaroTcs
MO3HAHHUS 3aKOHOB MPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
4yelioBeKa, a TaKKe OJKOJOTMYECKHW OOOCHOBAHHOIO OTHOLIEHUSI K CBOEMY
3I0POBbI0 M TpUPOAHOW cpene. Peanusyercss xumuyeckoe o0Opa3oBaHUE
oOyyJarommxcsi Ha YPOBHE CPEIHET0 00IIero oOpa3oBaHusi CpelicTBaMU yu4eOHOTO
npeaMera «XHUMHS», COJIEpKAHME UM TIOCTPOCHHE KOTOPOro OIpENEIEHbl B
nporpaMme 10 XUMHH C YYETOM CHenu(PUKA HAyKH XUMUW, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJBI M B MATEPHAIBHOW XKU3HHM OOIIECTBA, a TaKXKE C y4ETOM
oOlMX 1eJled ¥ MPUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpefHero oluero oopazoanus B Poccuiickoit @enepanuu.

XuMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAET OCOOYIO0 POJb B
COBPEMEHHOW ITUBUIIM3AIIMK, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHOU KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHKE PALIMOHATIBLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME€ LEJIOCTHOTO MPEJCTaBIEHUS 00 OKpY>KArOIIEM MHUpE KaK O €IMHCTBE
IPUPOIBI M YEJIOBEKA, KOTOpPOe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIEITO MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMEHECHHUS.



TecHO B3aUMOAECHCTBYS C APYTMMHU €CTECTBEHHBIMU HayKaMu, XMUMHUS CTalla
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIbTYpPbl, HEOOXOIUMBIM YCIIOBUEM YCIEUIHOTO
Tpyla W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMeHHas XMMHUS KaKk Hayka
CO3uJaTeNbHAas, KaK HayKa BBICOKMX TEXHOJOIMH HalpaBlieHA Ha pEUICHUE
I00adbHBIX TPOOJEM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM,
HHEPIreTUYECKOM, MUIIEBOM, IKOJIOTHUECKON OE30MaCHOCTH U OXPaHbI 37J0POBbSI.

B cootBercTBHM ¢ OOMMMM LEISIMH W MPUHIUIIAMH CPEIHEro oOIero
oOpasoBaHus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi yPOBEHb
W3Y4YECHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJATOTOBKY
oOy4Jaromuxcs, HEOOXOMUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEHIHOIO BKJIIOYEHUA B JKU3Hb COLMYMa, MPOJOJDKCHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocraBnstomuMu ~ nipemMeTa  «XUMHS»  SBISIIOTCA  0a30BbIE  KypCchl —
«Oprannueckas xumus» U «OOmas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJICpYKaHUsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa
3HAHUM M0 HEOPTAaHMYECKOM XUMUHU (C BKIIIOUCHUEM 3HAHUN U3 O0IIeH XUMuu) u
OpraHn4eckor xuMuu. @OpMUpPOBAHUE JAHHOM CHUCTEMBI 3HAHUM NPU W3YyUYEHUHU
npeaMmera oOecreyuBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCETO MHOI000pas3us
BEIIECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepkanus KypcoB — «Opranumyeckas xumus» U «OOmas u
HEOpPraHu4vecKass XUMus» cPopMHUpoBaHA B MporpaMMe MO XUMHUM Ha OCHOBE
CUCTEMHOTO TIOAXOJa K M3yYeHHI0 ydeOHOro Marepuaia Hu 00ycCIoBIieHa
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HAa  OMNpENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOM XHMHHM BEIIECTBA
paccMaTpuUBalOTCd HA YPOBHE KIIACCUYECKONW TEOPUM CTPOEHUSI OPTAaHUYECKUX
COCOMHECHUN, a TaKXKE HAa YPOBHE CTEPECOXMMHUYECKHX M IJIEKTPOHHBIX
MpEACTaBlIeHU O CcTpoeHuu BemecTB. CBeneHHUs 00 H3y4aeMbIXx B Kypce
BEII[ECTBAX JIAIOTCS B Pa3BUTHH — OT YTJIEBOJOPOJIOB JO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEJUMHEHUW. B Kypce oOpraHnyeckod XUMHM TMOJYy4YalOT pa3BUTHE
c(OpMHpPOBAaHHBIE Ha YPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs NEPBOHAYAIbHBIE
MPEACTaBICHUS] O XUMHUYECKON CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKOU pEaKIUU.

[lonq HOBBIM YyrJIIOM 3peHuss B mpeaMeTe «XUMHS» 0a30BOro0 YpPOBHS
paccMaTpuBaeTCs M3YyYEHHbIH Ha YPOBHE OCHOBHOrO o0OIIero oOpa3oBaHUs
TEOpPETUUYECKU Marepuanl U (aKTOJIOTHYECKHE CBEICHHS O BeIlIeCTBaX W
xuMHuueckoil peakiuu. Tak, B yacTHocTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O0yYaronuMcs TMPEJOCTABISIETCS BO3MOXXHOCTh OCO3HATh 3HAUYEHUE
NEPUOIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTUYECKUX TMO3UIIUH,



rIy0Xe TMOHATh HCTOPUYECKOE M3MEHEHHE (YHKIUH 53TOro 3akoHa — OT
00o001aroIel 10 OOBICHSIOENH U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMN O Ba)KHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOECHHUH,
CBOMCTBaxX W NMPHUMEHEHHUH, a TAKKE O XUMHYECKHUX PEAKUHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomoyiHsgeTcss B Kypcax 10 um 11 xkmaccos
AJIIEMEHTAMHU COJEPKAHMS, HMEIOIIMMH KYJbTYPOJOTUYECKUA W NPHUKIATHOU
XapakTep. OTH 3HAaHHUS CIOCOOCTBYIOT TOHMMAaHUIO B3aMMOCBS3UM XUMHUU C
JPYTUMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIbHON W IMPAKTHUYECKOU
NeSITEIbHOCTH 4YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHMsSI K MPOILECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XMUMHUH, TOMOTAIOT
BBIITYCKHUKY OPUEHTHUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npo0iemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh WHGOPMAIHIO U
NPUMEHATh €€ JUIsl TIONOJIHEHWS 3HAHUM, pEIIeHUSI HWHTEIUIEKTYAbHBIX U
HKCIIEPUMEHTAJIbHBIX MCCIIEI0BATENbCKUX 3a/1a4y. B 1ieinoM copepkanue yueOHOTO
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHSI  M3YYEHHMS] OPUEHTUPOBAHO  Ha
(bopmupoBaHrUe y OOyYAIOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI ISl TOHMMAaHUS
bunocodhckux maeH, TakKuX KakK: MaTepUaIbHOE €IMHCTBO HEOPTaHMYECKOTO |
OpPraHMYecKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM W
CTPOCHHEM, ITO3HABAEMOCTb MPUPOIHBIX SIBICHUWA IMYTEM OSKCIIEPUMEHTa U
pelieHus MPOTHUBOPEYUN MEXJIy HOBBIMU (akTaMu H  TEOPETUUYECKUMHU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMUU B PELIEHUU 3KOJOTHMYECKUX Ipodiiem, a
TakkKe MmpolemM cOepeKeHUsI FHEPTETUIECKUX PECYPCOB, CBHIPhs, CO3aHMsI HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B nmuane pemeHuss 3agad  BOCIWTAaHMS, PAa3BUTUS U COLMAIM3ALNU
oOy4Jaromuxcs NPUHATBIE MPOrPAaMMOM IO XUMHUHU MOJXOJbl K OIpPEAESICHUIO
COJACpKAaHUS M TIOCTPOCHHUS TMpEAMETa NPeayCMATPUBAIOT (POPMHUPOBAHUE
YHUBEPCAIBHBIX Y4YEOHBIX JCHCTBUN, UMEKMUX 0a30BOe 3HAYCHUE A
pPa3NUYHBIX BHJOB JICSITEIIBHOCTU: pEIIEHUs MpoOJieM, TMOUCKa, aHaiu3a W
00paboTku nHGOpPMAILIHI, HEOOXOAUMBIX JJI MPUOOPETEHHUS OIbITa TPAKTUYECKON
U HCCIEO0BATENIbCKON AESATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B npaktuke mnpenogaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHus, TaK M HA YPOBHE CpeHEro o01ero oopa3oBaHus, IPH ONPEACICHUN
COZIEpKATENIbHOW XapaKTepUCTUKU LEJed H3YyYEeHUS IpPEAMETa HaIpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO NPHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAYKH Kak 00JIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTHUYECKOU
JEATEeIbHOCTH 4Y€JIOBEKa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOMl KyJbTypbl. C
METOOUYECKOW TOYKHM 3PEHUS TAKOM MOAXOJ K ONPEACIICHUIO LIEJIe H3y4YeHUs
IpeIMETa SBIJISIETCS BIIOJIHE ONPABAAHHBIM.



CoryacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU LEISIMH H3YUYCHHs TpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIAIOTCS:

e (QopMHUpPOBaHHWE CHUCTEMBl XHMHYCCKMX 3HAHUW KaK  BaKHCHIIICH
COCTaBIISIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOH
JIeKAT KITIOUEBBIC MOHSATHS, (yHIAMEHTAJIbHBIC 3aKOHBI U TEOPUU XUMUH,
OCBOEHHUE f3bIKa HAYKH, YCBOCHHUE U MOHUMAaHUE CYUIHOCTU JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHUE C UCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

o (opmupoBaHue U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMi, HEOOXOAMMBIX [JIsi NPUOOpETEeHUs
YMEHHUM OpPUEHTUPOBATHCS B MHPE BEIIECTB U XUMUYECKUX SIBJICHUH,
MMEIOIIUX MECTO B IPUPO/IC, B MPAKTUYECKONU U MOBCEAHEBHOU KU3HU;

e Pa3BUTHE YMEHUI U CIIOCOOOB JACATEIHHOCTH, CBI3aHHBIX C HAOIIIOJICHUEM H
OOBSCHEHHEM XHMMHYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM  IMpPaBHII
0e30macHOro o0paIieHus ¢ BEIECTBAMH.

Hapsny ¢ aTuMm, copep:kareiibHasi XapaKTepUCTUKa LeNIed U 3a7a4 U3yUYeHUs
npeaMeTa B mporpaMMe 1Mo XMMUU YTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMH B CHCTEME CpefHero oomiero odpazoBanus. CeroaHs B
NpernoJlaBaHu ~ XUMHH B OOJIbIIEH  CTENEeHM OTHAETCS  MPEeANOoYTeHUE
MPAKTUYECKONM KOMIIOHEHTE COJAep>KaHus OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOATOTOBKY BBINTYCKHHKA OO0Ie00pa30BaTEeILHON OpraHU3alliy, BIAJCIONIETO HE
HAOOpOM 3HaHWW, a (YHKIUOHATHHOW TPAMOTHOCTBIO, TO €CTh CIoco0aMu W
YMEHHSIMU aKTHUBHOTO TOJIyYEHHUs 3HAHUW U MPUMEHEHUS UX B PEaJbHOM >KU3HU
JUISL PEILIEHUS TPAKTUYECKUX 3a/1au.

B cBsi3u ¢ 3TUM mOpW U3ydyeHMHM TpeAMeTa «XHUMHUS» JOMUHHUPYIOIIEE
3Ha4YCHUE MPUOOPETAIOT TaKKUE LIEJIN U 33J]aUH, KaK:

ajanTtanysi 00y4aromuXxcsi K YCIOBHSIM TUHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHpOBaHWE  UHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYHUUECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX )KU3HEHHBIX CUTYaIIMSIX, CBI3AHHBIX C BEIIECTBAMH U HX
MIPUMEHECHUEM;

dbopMmupoBaHre y OOyYarOmUXCS  KJIIOYEBBIX HABHIKOB  (KITIOUYEBBIX
KOMIIETEHIIMI), MMEIOINX YHUBEPCAIbHOE 3HAYEHWE JJII Pa3IUYHbIX BHUJIOB
NEeSTENBLHOCTH: PElIeHHs MpoOiieM, MorcKa, aHajanu3a U 00paboTku MHGOpMAIINH,
HEOOXOJUMBIX JIJII TPUOOPETEeHHs] OIbITa JESITEIBbHOCTH, KOTOpas 3aHUMaeT
BAKHOE MECTO B TO3HAHMM XUMHUU, a TaKXKe IS OLEHKH C MO3UIUH
HKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIMSHHUS BEIIECTB M XUMHUYECKHUX
MIPOLIECCOB HA OPTaHU3M YEJIOBEKAa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEJUICKTYaJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEH 00YyYarOIINXCs: CITIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUU C )KM3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpeMeHHbIC MH(OPMAIIMOHHBIC TEXHOJOTUH I IOMCKAa W aHalu3a y4eOHOU u
HAYYHO-TIOMYJISIPHON HHPOPMAIIMH XUMUIECKOTO COIePIKaHNUS;

dbopMupoBaHKE U pa3BUTHE Y 00YUYAIOIINXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHHS, HAOII0IaTEIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPHIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU ITUTAHUPOBAHWHM W TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcs YOSKIEHHOCTM B TyMaHHCTHYCCKOM
HANpPaBIEHHOCTH XUMHUHU, €€ BaXXHOW PONHM B PEHICHUH TIOO0ANBHBIX MpoOIeM
paIMOHANTBHOTO MPUPOJIONOIB30BaHUS, TIOTIOIHEHUS SHEPTETHUECKUX PECYPCOB U
COXpPaHEHHUsl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOTro
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3JIOPOBBIO, a Tak)Ke NPUOOPETCHHS OIbBITA
WCIIOJIb30BAHUS TIOJYYCHHBIX 3HAHMHM JJII TPHHITHS TPAMOTHBIX PEIICHUNA B
CUTYaIMsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yue6HOM 1maHe cpenHero oOmero oOpa3oBaHMs MPEAMET «XHUMHS)
©a30BOT0O YpOBHS BXOAWT B COCTaB MPEIMETHON 00sacTh «EcTecTBeHHO-HayUYHBIC
PEAMETHD.

OO1ee Yrco 4acoB, OTBEAEHHBIX /ISl M3YUCHHS] XUMUH, Ha 0a30BOM ypOBHE
CpeaHero oo1miero oopa3zoBanusi, cocrapiser 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hefenro), B 11 kimacce — 34 yaca (1 gac B Heemio).



COJEP)KAHUE OBYYEHUA

10 KJIIACC
OPI'AHUYECKASA XUMUA

Teopernvyeckue 0CHOBbI OPraHUYECKON XUMHUH

[IpenmeTr opraHM4YECKON XUMUU: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MATEPUANIOB. T€OpUS CTPOEHUS OPraHUYECKUX
coenunenuid A. M. BytnepoBa, e€ ocHOBHBIE NOJ0KeHU. CTPYKTYpHBIE (POPMYIIbI
OpPraHM4YeCKUX BemecTB. [ omoiorus, wu3oMmepusa. XHUMHYECKas CBI3b B
OPraHUYECKUX COCAUHECHUSAX — OJJMHAPHBIC U KPATHBIE CBS3U.

[IpencraBienue o knaccupuUKalMy OpraHuyeckux BemiecTB. HomeHkmaTypa
OpraHWYeCKUX COEAMHEHUM (CUcTeMaThuyeckas) ¢ TpUBUAIbHBIC Ha3BaHUs
BAXHENIINUX MPEACTABUTENEH KIIACCOB OPTaHUYECKHUX BEIIECTB.

OKCIIEPUMEHTAIBHBIE METOJIBl M3YYCHHUS BEIIECTB M UX MPEBPALLCHUM:
O3HAaKOMJIEHHME ¢ oOpasllaMyd OpraHMYECKUX BEIIECTB W MaTepuajlaMd Ha HUX
OCHOBE, MOJICIMPOBAHMWE MOJEKYJ]I OPraHMYEeCKUX BEIIECTB, HAONIOJCHHE W
OMMUCAHUE AEMOHCTPALMOHHBIX ONBITOB 0 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
MIpU HarpeBaHuH (IJIaBJIeHUE, OOYTJIMBAaHUE U TOPEHHUE).

YraeBoaopoanl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHMW psaA. MeraH u sTaH —
NpOCTEUIINE MPEICTABUTENIN aJIKaHOB: (U3MYECKHE U XUMHUYECKHE CBOICTBa
(peakuuM 3aMelieHusT U TOPEHHMs), HAXOXKACHUE B MPHUPOJE, MOJYyUYECHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psAl. DTUJIEH U MPONUIEH —
MPOCTEUIIINE TIPE/ICTABUTEITN AQJIKEHOB: (U3MUECKHE U XUMHUYECKHE CBOMCTBA
(peakiuy  THAPUPOBAHUS, TAJOTCHUPOBAHUSA, TUIApATAIIMU, OKHUCICHHUS U
MOJINMEPHU3AIINH ), TOJTyYEeHUE U IPUMEHEHHE.

Ankaauensl: OyTtamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuus nonumepusainuu). [lodydyeHre CUHTETHYECKOTO
Kay4yKa U pE3UHBL.

AJKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, FTOMOJIOTUYECKHUM psifi. AIIETHIICH
— TPOCTEUIHNM MPEACTABUTENIb AJKMHOB: COCTaB, CTpOeHHE, (U3NYECKUE U
XUMHUYECKHE CBOMCTBA (peakiuu THAPUPOBAHHUSI, TAJOTCHUPOBAHUS, TUIpATALIUH,
TOpEHUs), MOJyUYEeHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QpuU3NYECKHe U XMMHUYECKHE CBOMCTBA
(peakuuu TaJIOTEHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TIPUMEHEHUE. 10.1)01:
cocmae, cmpoenue, (uzuueckue U  XuMuyeckue  ceolcmea  (peakyuu
2anN02eHUPOBAHUsL U HUMPOBAHUs), NoONyYeHue U npumeHeHue. TOKCUYHOCTH



apeHoB. ['‘eHeTnueckass CBS3b MEXAY YIVIEBOJOPOAAMH, NPUHAJICKAIIUMHU K
pa3IUYHBIM KJIACCAM.

[IpupoaHbIE MCTOYHUKHK YTIIEBOAOPOJAOB. lIpupoaHbpii ra3 u mOIyTHBIE
HedTanbie ra3pl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTKu HEPTH:
NEPEroHKa, KPEeKUHT (TePMUYECKUN, KaTaMTUYECKuil), mnuponus. I[IpomayKTs
nepepaboTKu He(PTH, UX MPUMEHEHHE B MPOMBIILIEHHOCTH U B ObITy. KamMeHHbIN
yTOJb U NPOAYKTHI €ro NepepadoTKU.

OKCHEpUMEHTAIbHBIE METOAbl HM3YUYEHHsS] BEIIECTB M WX MPEBPAILECHHIA:
O3HaKOMJIEHHME C oO0pa3lamMu IUIaCTMAacC, KaydyyKOB M PE3MHbI, KOJUJICKIUHU
«Hepts» u  «Yrompy, MOAEIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB |
raJIoOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJYyYEHHE STUJICHA
Y U3YUYEHHE €TO CBOMCTB.

Pacuérnble 3anaun.

Bblunciienns 1Mo ypaBHEHHMIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJAYKTA PEAKIMU [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MTPOYKTOB PEAKLIUN).

Kucaopoacoaep:kamnue oprannyecKkue coelMHeHUSs

[IpenenbHble OQHOATOMHBIE CHHUPTHL. METAaHOI W 3TAHOJ: CTPOCHHUE,

¢usznyeckue MW XMMUYECKHE CBOMCTBA (peaklMM C aKTUBHBIMH MeETajlJlaMH,
raJIorTeHOBOJIOPOIAMH, TOpPEHUE), NpUMEeHeHue. BojopoaHble CBSI3U  MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE MEeTaHOIa U 3TaHOJa Ha OPTaHKu3M YeslOBeKa.

MHOroaToMHbl€  CHOUPTBL. OTWIEHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBHE CO UIEIIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakius Ha MHOTOAaTOMHbIE CIUpTHI). JleiicTBue Ha
opraHusM yenoseka. [[pumeHeHune rauuepruHa U 3TUIIECHTJIUKOJIS.

deHon: CcTpoeHHE MOJIEKYNbl, (PU3NYECKUE M XHUMUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue penona.

Anpneruipl U kemowuwvl. DopManblerui,, aleTAIbACTUl: CTPOCHHE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHHS M BOCCTAHOBJICHUS,
KAuECTBEHHBIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TMpeEJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCJIOTBI: CTPOCHHE, (PU3NYECKHE U XUMUYECKHE CBOKCTBA (CBOMCTBA,
obmue Uit Kj1acca KUCIIOT, Peakiysl 3Tepu(pUKalUK), MOJIyYeHHEe U TPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJIOTHl KaK MPEJCTABUTENN BBICIINX KapOOHOBBIX
KHUCIIOT. MbuTa Kak COJIM BBICIIMX KaPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KuCHOT. ['muaponus
cioxHBIX 3¢upoB. XKupsel. ['uaponus xupos. [Ipumenenue xupos. buomornueckas
pOJIb )KUPOB.



YrneBombl:  cocTaB, Kilaccu(HKaiMs ~ YrJieBOAoB  (MOHO-, JU- W
nojucaxapuabl). [ roko3a — mpocTelmii MOHOCaxapu1: 0COOEHHOCTH CTPOCHUS
MOJIEKYJbl, (U3NYECKHEe U XHMMHUYECKHE CBOMCTBa (B3aUMOJEHCTBHE C
rugpokcuaom meau(ll), oxuciaeHre ammuadHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTaHOBJICHHE, OpOXKCHHE TIIIOKO3bI), HAXOXKJICHHWE B MPHUPOJE, MPUMEHEHHE,
ounonorunyeckas poiib. Potocunres. pyKTo3a KaKk U30MEP IITHOKO3bI.

Kpaxman u memirono3a Kak mpupoaHble monuMepsl. CTpoeHHe Kpaxmana U
HEeJUTI0N03bl.  DU3NYECKue W XUMHYECKHE CBOWCTBAa Kpaxmana (THIPOJIH3,
KayeCTBEHHAsI peaKklus C HOJOM).

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB M WX IPEBPAIlCHUIA:
npoBeJcHHe, HAOMIOJeHNE W OINMMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIHPTOB, KAaYEeCTBEHHBbIE PEAKLUU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusom wmenu(ll)), MHOroaromMHBIX CHUPTOB (B3aUMOAECHCTBHE TJIUILEPUHA C
ruapokcugom meau(ll)), anpaernaoB (OKUCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumomeicTBHE Kkpaxmana C HOJAOM),
POBEJCHHUE MPAKTUIECKON pabOThI: CBOMCTBA pACTBOPA YKCYCHOM KHUCIIOTHI.

PacuérHble 3anaumn.

Bolunciienns 1Mo ypaBHEHHMIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBAa WJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 MUCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUH).

A3oTcoeprkaliie OpraHn4eckiue CoeAMHECHNUS.

AMUHOKHUCIOTHI Kak aM(pOTepHbIe oprannyeckue coeanHenus. dusznueckue
U XMMHUYECKHE CBOWCTBA aMHUHOKHUCIIOT (Ha mpuMepe TiuiuHa). bromornyeckoe
3HauYe€HHWE aMUHOKUCIOT. [lenTuap.

benkun kak mnpupoAHBIE BBHICOKOMOJEKYJSpHBIE coenauHeHus. [lepBuunas,
BTOpUYHASsT M TpPETUYHAs CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB:
THJIPOJIN3, ICHATYPAIHsl, KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB M WX IMPEBPAIlCHUIA:
HaOJI0/ICHUE U ONKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JACHATYpalus OCITKOB MpU
HarpeBaHUM, IBETHBIC PEaKIIUU OEITKOB.

BbicoKkoMoOJIeKY ISIPHBIE COeTUHEHUS

OCHOBHBIE TOHSTUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3aLUHU, CPEIHSS MOJIEKYIsIpHas
macca. OCHOBHBIE METOIbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN —
TOJTUMEPH3AITHS U TTOJTUKOHICHCAIIHSL.

OKCIIepUMEHTANbHBIE METOABl H3YYCHHs] BEIIECTB M HMX MPEBpaIlCHUM:
O3HAKOMJIEHHE C 00pa3llaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnupeaMeTHbIe CBA3H.



Peanuzanmsi MeXIpPEIMETHBIX CBSI3€H MPU U3YYCHUH OPTaHUYECKOW XUMUU B
10 kmacce OCYIIECTBISIETCS dYepe3 HCIOIB30BAHWE KaK OOIIUX eCTeCTBEHHO-
HAay4YHBIX MMOHSTHH, TaK M TOHSATHUM, SIBJISIOMIMXCS CHCTEMHBIMH JUIS OTACIIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO01ue ecTeCTBEHHO-HAYUHbIE TIOHATHUS: SBJICHUE, HAYUYHbIN (haKT, TUIIOTE3a,
3aKOH, TEOpPHs, aHAJU3, CUHTE3, KiIacCcUu(uKaius, NepuogUIHOCTh, HAOIIOJEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJCIUPOBAHUE.

dusuka: MaTepusi, DJHEpPrusi, mMacca, arToM, OJJIEKTPOH, MOJIEKYa,
DHEPreTUYECKUM yPOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHHUC
BeIIeCTBA, (U3UYECKHUE BETUUMHBI U €AMHUIIBI UX U3MEPCHMUS.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTHYECKH AaKTHBHBIC BemiecTBa (OENKH, YIJIEBOIBI, KHUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIC MTOPOJIbI, MOJIE3HBIC UCKOMAeMbIe, TOTUIMBO,
pecypchl.

TexHoynorus: NUIIEBbIE MNPOAYKTH, OCHOBBI PAlMOHAIBLHOTO TMUTAHMUS,
MOIOIIIME CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHYCCKHE MpernapaTsl, MaTeprualbl U3
HCKYCCTBEHHBIX U CHHTETUUECKHUX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XUMUHU

XUMUYECKUN dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/iesieHUs] JIEKTPOHOB MO OpOHWTAIsAM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IIEKTPOHHASI KOH(DUTYypaIHs aTOMOB.

[lepronnueckuit 3akoH u Ileproanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [leproguyeckor cucTeMbl
xuMuueckux aneMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XHUMHUYECKHX 3JJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX W CIIO)KHBIX BEIIECTB IO TPYIIaM ¥ TEPHOIAM.
3HaYeHUE MEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHJIBI XHMHUYECKON CBSI3U
(KoBaJIeHTHAsl HEMOJISIpHAsi W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa30oBaHHA KOBAJEHTHOM XWMHUYECKOW CBs3M (OOMEHHBIA W JIOHOPHO-
akuentopHsi). Bomopomanas cBsi3zb. BalleHTHOCTh. DNEKTPOOTPUIIATETHHOCTD.
Crenenb okuciieHus. MIOHbI: KAaTHOHBI 1 AHUOHBI.



BemiectBa  MOJIEKYJISIPHOTO Y HEMOJIEKYJISIDHOTO ~ CTPOCHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BeIECTBA. THUMbl KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINTMYECKON PEIIETKH.

[TonsiTue o nucnepcHbIX cucteMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10414 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COECIMHEHU. Howmenxnatypa
HEOPraHUYECKUX BeEIIEeCTB. ['eHeTMdeckass CBS3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIIUX K PA3JIUYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Knaccudukammss  XUMHUYECKHX — peakiuid B
HEOPraHUYECKOW U OPraHUYECKOW XHMMHUHU. 3aKOH COXPAHEHHUSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILICHUS SHEPTUHN TP XUMUUYECKUX PEAKIIUSX.

CKOpOCTh peakuuu, €€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakiuu. XHUMHUYECKOE paBHOBecHe. {DaKTOpbl, BIMSAIOMIME HA COCTOSHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle [Hlartenbe.

DnekTponauTnyeckas aucconuanus. CuibHbIC U ciaadbie 35ekTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAs, ICJIOYHAS.

OKHUCIUTEIHbHO-BOCCTAHOBUTEIBLHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIC METOJIbl M3YUYE€HHUs BEIIECTB W WX MPEBPAILCHUN:
neMoHcTpanus Tabnui «I[leprogndeckas cucrema XxuMudeckux 3jaeMmentos 1. U.
MeHieneeBay, u3ydeHUE MoJeleld KPUCTAUIMUYECKUX PEIETOK, HaOMIoJcHUuEe U
OMUCaHUE JIEMOHCTPAIIMOHHBIX U JTA00PATOPHBIX OMBITOB (pa3ioKeHUe MepoKCcuIa
BOJIOPOJA B MPUCYTCTBUMU KATAIN3ATOPA, ONPEAECIECHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOINBIO YHUBEPCAIBHOTO WHIAWKATOpPA, PEaKIUH HOHHOTO OOMEHa),
MPOBEJICHNE TPAKTUUECKON paboThl «BiusHue pa3nuuHbIX (PaAaKTOPOB HA CKOPOCTH
XAMUYECKON PEAKLIUI.

Pacuérnrlie 3amaun.

Pacuérel 1O ypaBHEHUAM XHMHUYECKUMX pPEaKIUHW, B TOM YHUCIIEC
TEPMOXUMHUYECKHUE Pacu€Thl, pacu€Thl C HCIOJIB30BAHUEM IIOHATHS «MaccoOBas
JIOJISI BEIIIECTBAY.

Heoprannyeckas xumus

Hemerannel. Ilomoxkenue HemetaiuioB B llepuoamueckor cucreme
xumuueckux sneMeHToB [[. M. MenpeneeBa U 0COOEHHOCTH CTPOCHHUSI aTOMOB.
@®u3nyYecKrue CBOMCTBA HEMETAIIOB. AJIJIOTPONHUS HEMETAIOB (HAa IIpuUMeEpe
KHCJIOpOJIa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEWIIUX HEMETAUIOB (TaJoreHOB, CEPhI, a30Ta,
dochopa, yriepoga U KpEeMHHs)) U HMX  COCAMHEHUH  (OKCHUJIOB,
KHCJIOPOJICOJIEPIKAIMX KUCIIOT, BOJOPOIHBIX COSITUHEHUN).

[IpumeHeHne BaXKHEUIIINX HEMETAIOB U X COCAUHECHUH.



Meramuibl. [lonoxenue merannoB B Ilepuoamyeckoil cucTeMe XMMHYECKHX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHHS 3JEKTPOHHBIX 000JIOUEK
aToMOB MeTasuioB. O6mme Qusnyeckue cBoicTBa MeTamuioB. CIUiaBbl METAILIOB.
DNEKTPOXUMHUUYECKUI DS HAMIPSYKEHUI METAJIIOB.

XUMUYECKHE CBOMCTBA BaKHEUINMX META/UIOB (HATPUM, Kaiuil, KaJbIUH,
MarHui, aJTlOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCTUHEHUH.

OO6mue crnocoObl MmonmyyeHus: MeTauioB. [IpuMeHeHre MeTaiioB B OBITY H
TEXHHUKE.

OKCIEpUMEHTAJIbHBIE METOJbl HM3YYEHHS BEIIECTB M HX MpPEeBpallCHUN:
U3y4YEHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 0O0pa3l[0OB HEMETAJIOB, PELICHUE
AKCTIEPUMEHTAJILHBIX 3a/ia4, HaAOJIOJIEHHEe M OIMCAaHHE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJAECHCTBHE THUJPOKCHUJIA aTIOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0YEH, KAYECTBEHHbIE PEAKIIMM Ha KATUOHBI METAILIIOB).

Pacuérunle 3a1a4n.

Pacuérpel Macchl BemecTBa WM O00bEMA ra3oB MO M3BECTHOMY KOJIHUYECTBY
BEILECTBA, Macce WM OOBEMY OJIHOTO W3 YYaCTBYIOUIMX B PEAKIUU BEUIECTB,
pacuéThl Macchl (00bEMA, KOTMYECTBA BEILIECTBA) MPOAYKTOB PEAKIUHU, €CIIH OJTHO
U3 BEUIECTB UMEET IPUMECH.

XUMHSA U KM3Hb

Ponb xumun B 00ecrieueHUU SKOJOTUYECKOM, IHEPTreTUYECKON U MUIIEBOM
0€30MacHOCTU, Pa3BUTUM MeAUIMHBL. [loHATHE O HAy4HBIX METOJax IMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHHM.

[IpencraBinenuss 00 OOMMX HAYYHBIX MPUHIUINAX MPOMBIILIEHHOTO
MOJIyYEHHUSI BAXKHEUILINX BEILIECTB.

UenoBek B MHpPE BEIIECTB U MATEPUANIOB: BAXHEUIINE CTPOUTEIbHbBIC
Marepuaiabl, KOHCTPYKIMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KepaMHKa,
Marepuanbl s JIEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAJIbHbBIC
yA0OpeHwus.

XuMHUSIT U 3J0pOBbE YEIIOBEKA: MpaBUJIa HCIMOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBwiia OE30MaCHOTO UCIOIb30BaHUsl MPENapaToB OBITOBOM XUMUU
B NOBCEIHEBHOM KU3HH.

MexrpeaMeTHbIe CBSI3H.

Peanuzammsi  MEXNpeaMETHBIX CBA3€H mNpu  W3ydyeHUH oOmed u
HEOpPraHM4ecKorM XuMHM B 11 Kilacce OCyIIEeCTBISIETCA Yepe3 UCIOJIb30BAHUE KaK
OOIIMX ECTECTBEHHO-HAYYHBIX TMOHSITHUH, TaK U TOHSATUM, SBISIONIUXCS
CHUCTEMHBIMH JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE TMOHSATHS: HAy4YHBIH (PakT, TUMOTE3a, 3aKOH,
TEOpUsl, aHadu3, CHUHTE3, KiIacCUpUKALMs, TEePUOAUYHOCTh, HAOIIOJCHHE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHHE.



dusuka: MaTepus, YHEPTHsl, Macca, aToM, dJEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIMOaKTUBHOCTh, MOJIEKYJIa, SHEPTETHUYECKUI YPOBEHbB, BEIIECTBO, TEIO,
00BEM, arperaTHOe€ COCTOSIHUE BEIEeCTBA, (PU3MUECKHUE BEIIMYMHBI U €IUHUIIBI UX
U3MEpPEHUsi, CKOPOCTb.

buonorusi: knerka, opraHu3M, SKocHcTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHEpaNbl, TOPHBIE MOPOJBI, TOJE3HbIE UCKOMAeMble, TOILIIUBO,
pecypchl.

TexHosnorus: XUMHUYECKasi MPOMBIIUIEHHOCTb, METaJUIyprusi, IPOU3BOJCTBO
CTPOUTENIbHBIX MAaTEPUANIOB, CEIbCKOXO3AWCTBEHHOE IPOU3BOACTBO, MHINEBAs
NPOMBIIUICHHOCTh,  (papMalleBTUYECKasi  MPOMBINUICHHOCTh,  MPOU3BOICTBO
KOCMETHUECKHUX IMPEernapaToB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTepUajoB,
3JIEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOITPAMMBI 110 XUMHWU HA
bA30BOM YPOBHE CPE/JHEI'O OBIIETI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yJbTaraM OCBOCHHUS
OOy4YaloIIMMHUCS TMPOTpaMM CpEIHEro oOuiero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM M  MOpeAMETHbIM). HaydHo-MeToauuecko OCHOBOM st
pa3pabOTKH TUJIAHUPYEMBIX PE3YJIHTATOB OCBOCHUSI MPOrpaMM CPEAHEro OOIIEro
o0pa3oBaHus SIBISETCS CUCTEMHO-AESATEILHOCTHBIN MOAXO/I.

B COOTBETCTBHM C CHUCTEMHO-AESITEIBHOCTHBIM MOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJhTAaTOB OCBOCHMS TpenMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
oO1ero oOpa3oBaHus BbIJICTEHBI CIEAYIONIUE COCTABIISIONIHE:

OCO3HAHHUE OOYYAIOUMMHCS POCCUICKONW TpaxIaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTUA U CAMOOIIPE/IETICHUIO;

HAJIM4K1e MOTUBAIIMH K O0YUYEHHIO;

LeJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUN JTUYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEN U UCTOPUYECKUX TPAAUIUi 0a30BOM HAYKH XUMUH,

TOTOBHOCTh U CHOCOOHOCTh OOYYaromuxcsi PyKOBOJICTBOBATHCSI B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICJIIOBBIMH YCTAHOBKaMHU, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOT0 00pa3oBaHus;

HaJIM4YKe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
1[EJIU U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUSI MpeaMeTra «XHUMUs» JOCTUTAalOTCA B
CIMHCTBE YYEOHOW ¥ BOCMUTATEIHHOW JCATEIHPHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COLIMOKYJIBTYPHBIMH, TyYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSMU
U HJeaJaMUd POCCUHCKOr0 TPaKJAHCKOro OOILIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMU W TpaBWIAMH  TIOBEJEHHUS,  CIIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOyyJarommxcs.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS TMpeaMera «XUMHUS»  OTpakaroT
c(hOpPMUPOBAHHOCTh OIbITA IMO3HABATEIILHOM M TMPAKTUUECKON JesATEeTbHOCTU
0oOyyYaromuxcs Mo peaanu3alui IPUHATHIX B OOLIECTBE [IEHHOCTEN, B TOM YHUCIE B
YacCTH:

1) rpakIaHCKOro BOCIIMTAHUSA:

OCO3HaHMS 00YyYaIONUMHUCA CBOMX KOHCTHUTYLIMOHHBIX MPaB M 00S3aHHOCTEH,
YBOKEHUS K 3aKOHY U MIPABOIOPSIKY;

NpEACTaBICHUSI O COLUMAIBHBIX HOpPMax M TMpaBWIaxX MEXKJIMYHOCTHBIX
OTHOIIICHHUN B KOJJICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JESITEIbHOCTH MpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATENBHBIX 337y, BBHIMOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTHKY WU
apryMEHTBI JPYTUX MPU aHAIU3€E PA3IMYHbIX BUJOB YUEOHOU A TENbHOCTH;

2) IaTPHOTUYECKOI0 BOCIIUTAHUA:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY UM HAy4YHOMY HAacCJEIUI0
OTECUYECTBCHHOUN XMMUH;

yBaXEHMsI K IpOIEcCYy TBOpPUECTBA B OOJACTH TEOPUM M IMPAKTHYECKOIO
NPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTHXKEHUS HAyKH €CTh PE3yJbTar
JUIMTEJIbHBIX ~ HAaOJIOJIEHUH, KPOMOTIMBBIX AKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YUYEHBIX U MPAKTUKOB;

UHTEpECAa M I103HABAaTEIbHBIX MOTHBOB B IIOJIYYEHUU MU MOCIEAYHOLIEM
aHanu3e MH(OpPMAIMU O MEPEOBBIX JTOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOMN
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
Y MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIEC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUMBATh CBOE IMOBEJAEHUE U MOCTYNKH CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAaHUE IMOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoOBaHHs KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 370poBOro U 0Oe3omacHoro oOpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOto/ieHUs TpaBui 0€30MacHOro OOpalieHusi C BElIeCTBaMU B OBITY,
MOBCEAHEBHOM KM3HU U B TPYJOBOU JI€ATEILHOCTH;

NOHUMAaHUSl LEHHOCTH NPaBWJI HHIWBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHMS MOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEeI0BaTEIbCKON
NEeSATENbHOCTH, OOILNECTBEHHO IOJE€3HOM, TBOPYECKOM W JPYrUX BHAAX
NEATENbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUHM NPAKTHUYECKUX 3a7ad
COIMAIbHOM HAIMPaBJICHHOCTH (B paMKax CBOEI0 Kjacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3Yy4YeHHUIO Mpodeccuil pa3auyHOro poja, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS ITPEMETHBIX 3HAHUI 110 XUMUHU;

YBOKEHUS K TPYAY, JIOJIAM TPyJa U pe3yabTaTaM TPYAOBOU JI€SITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIMBHUIYyAJIbHOW TpPAEKTOPUU
oOpa3zoBanus, Oyaymieil mpodeccur U peaau3alu COOCTBEHHBIX >KHU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHUU, HUHTEPECOB U
noTpeOHOCTEM 00I1IeCTBAa;

6) 3K0J10r14eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU I1eJIECOOOPA3HOT0 OTHOIIEHUS K TPHUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3eMJIe;

MOHUMAHUS TJIOOAJTBHOTO XapakTepa SKOJIOTHYECKHX MpOoOJieM, BIUSHUS
HSKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMAIBHOM CPEJIbI;

OCO3HAHMSI HEOOXOIMMOCTH WCIIOJIb30BAHUSL JIOCTHKEHUN XUMHUH JJIS
penieHus: BOMPOCOB PAIIMOHATIBLHOTO IPUPOIOIIOIH30BAHUS;

AKTUBHOTO HENPUATUA JACHUCTBUM, TMPUHOCAIIMX BpPEI  OKPYKarOLIEeu
MPUPOJHON cpelie, YMEHHS MPOTHO3UPOBATh HEOJArONpUSTHBIE HKOJOTHUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUM U MPEIOTBPAIATh UX;

HAJIMYUS PA3BUTOTO IKOJIOTHYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYIbTYPHI,
OMbITA NEeATEebHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MMM B I103HABATEJIbHOM, KOMMYHHKATUBHOM M COIMATIBHOMN
MpaKkTUKe, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemohoouu;

7) IEeHHOCTH HAYYHOTI'O MO3HAHMS

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEITO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHUMAHUS CHeNU(PUKA XWMHHM KaK HAyKH, OCO3HaHWS e€ poiud B
bopMHpPOBaHUN PAlMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEIOCTHOTO
IpeCTaBleHus 00 OKpYyKaloleM MHUpE Kak O €IMHCTBE NMPHUPOJABI U YEOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHun MpodJieM COXpaHEHUs
MPUPOJIHOTO PABHOBECHS,

yOeXKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMUHU JJIsI  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TyMaHUCTHYECKON HAMpPaBICHHOCTH U Ba)XHOM pOJIM B
CO3/JIaHUH HOBOMW 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUHU TI00aTbHBIX TPOOIEM
YCTOMUYMBOIO Pa3BUTHS YETOBEYECTBA — CHIPHEBOM, YHEPreTUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHM MEIUIIMHBI, 00E€CTICUCHUU YCIOBUU
YCIEIIHOTO TpyAa U OKOJOTMYECKH KOM(MOPTHOM KHU3HM KaXKIOro ujeHa
00I11eCTBa;

€CTEeCTBEHHO-HAYYHOM TIpaMOTHOCTU: T[IOHUMAHHUS CYIIHOCTH METOOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh



NoJiyqaeMble 3HAHUS JJIs1 aHAIKM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
IPOUCXOMSAIINX B HEM U3MEHEHHI, YMEHHUS J1eJ1aTh 00OCHOBAHHBIE 3aKJIFOYEHHS Ha
OCHOBE HAy4YHbIX (AKTOB M HUMEIOLIUXCS MJAHHBIX C IeJIblI0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSITEIbHO MCIOJb30BaTh XHUMHUYECKUE 3HAHUS IS
pelieHus Npo0OJieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATEIBCKON AESITEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY  00Opa3oBaHUIO U
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAHMA 10 XHMHHU B
COOTBETCTBHUHM C KU3HEHHBIMU TOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTAM TpyJZa B pa3iIu4HbIX cepax NpodhecCUOHaIbHON

ACATCIIBHOCTH.
METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHbie pe3yJbTaTbl OCBOEHUS Y4eOHOTO mpeamera «XuMHus» Ha
yYpOBHE CpeHero o61mero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE In: dbopMHpOBaHUS  MHPOBO33PCHUS oOyyJaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OO0IIeHayYHbIe MOHSATHUS, OTPAXKAIOIINE
IEJOCTHOCTh HAy4YHOW KapTHHBI MHpa W CHEHU(PUKY METOJIOB IO3HAHUS,
UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPIHs, SBICHUE,
MpOIIECC, CUCTEMa, HAyYHBIM (haKkT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeA0BaHNe, HAOTIOIeHNEe, N3MEPEHNE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpCalIbHbIe Y4ueOHbIC NeHCTBUs (TO3HABATEIbHBIE, KOMMYHHKATHUBHBIE,

peryJIsITUBHBIC), obecrieunBaroIINe dbopmupoBanue (yHKITMOHATBLHON
IPAaMOTHOCTH ¥ COIIMATTLHON KOMIIETEHITUN 00yJaronTuXcs;
CIOCOOHOCTB oOy4aromuxcs WCITOJIH30BATh OCBOCHHBIC

MEXIMCIMIUTMHAPHBIE, MUPOBO33PEHUYCCKHE 3HAHUS M YHUBEPCAIbHBIC y4YCOHBIC
JICUCTBUS B MO3HABATEIBHOM M COIMAJIBHOM MTPAKTHKE.

MeranpeagMeTHble pe3yabTaThl OTPAXKAOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSAMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHBbIMH NMO3HABATEJIbHBIMH
NEUCTBUAMM:

1) 0a30BbIe JJOrHYeCcKHUe AeMCTBUS:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpooOsiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAeisaTh LEJIH JEATEIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSA, COOTHOCUTD PE3YJIHTATHI AEATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHHWM NPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJIC/ISITh XApAKTEPHBIE MPU3HAKU MOHSITUN M YCTaHABIMBATH HUX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS JJI1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBIICHUIM;

BBHIOMpATh OCHOBAaHUA W KpPUTEpUM JJIs KJIacCUPUKAIUKU BEIIECTB U
XUMUYECKUX PEAKIINN;

yCTaHaBJIIMBAaTh MPUYUHHO-CJICJACTBEHHBIC CBA3M MEXIYy H3y4aeMbIMHU
SBJICHUSIMU,

CTPOUTH JIOTUUECKHE PACCYXKJEHHUS (MHIYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYUSI B paccMaTpPUBAEMbIX
SBIICHUSX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIOUCHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opMmylia, YpaBHCHHE XWMHUYECKOU
peaKknuy — MPU PEIICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKHX 3ajad,
MIPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEICTABICHUS ISl BBISIBIICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECCTB U XUMUUECKUX PEAKIIUM.

2) 6a3oBble HcCIaeA0BATEILCKIE TeCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEUIECTB U XUMHUYECKHUX
peakuuii;

dbopMyITUPOBATH MENIU U 33/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABICHHBIC
U CaMOCTOSITEIbHO C(OpMYIIMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI Ji1 (POPMHUPOBAHUS THIOTE3bI MO MPOBEPKE MPaBUIBLHOCTH
BBICKA3bIBAEMBIX CYXKJICHUI;

BJIaJIETh HABBIKAMH CAMOCTOSATENIBHOTO IUIAHUPOBAHUS W  IPOBEIACHUS
YYEHHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOII0OJATh 33 XOJ0M
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (pOpMyJIHpPOBATH
0000I1IEHUS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEA0BAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTUET O MPOCIIaHHON PaboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
JEATeIbHOCTH, TMPOSBIISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOUCKY METOJOB PEIICHUS MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB TTO3HAHMSI.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpMau (HAy4HO-
NOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJAEp)KaHUA, CIPABOYHBIE TOCOOUS,
pecypebl HTEpHeTa), aHanmM3UpoBaTh MHPOPMALIMIO PA3NTMYHBIX BUAOB U (HOpM
npeACTaBICHUSI, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



(GbOopMyIUpPOBATh 3alpPOChl U MPUMEHATH PA3NIMYHBIE METOJbI MPU TOUCKE U
orbope wuHbOpMaIMK, HEOOXOAUMOW [UIsl BBIMOJIHEHHA Y4YEOHBIX 3amay
OIPEAECIEHHOIO THUIIA;

npuOOpeTaTh OMBIT HMCHOIB30BaHUS MHGOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BbIOMpATh  ONTHUMANbHYIO  (OpMY  MPEACTABICHHUS
uH(popmauu (cxeMsbl, rpaduKu, T1arpaMMbl, TaOJIULbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4HbI A3BIK B KayecTBE CpeAcTBa HOpu padoTe ¢
XUMUYECKON uHGOpMAIMEel: MPUMEHSATh MEXKIpeAMETHbIe ((hu3udyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (DOPMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATH 3HAKOBO-CMMBOJUYECKHE CpEACTBA
HaIJISIAHOCTH.

OgiaseHue yHMBePCAJIbHBIMH KOMMYHUKATHBHBIMU AeHCTBUSIMMU:

3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOM TeMbI B XOJ€ Iuajaora u/uiu
JUCKYCCUHU,  BBICKa3bIBaTh  HWjaeH, (OPMYJIUPOBATb CBOM  MPEJIOKEHUS
OTHOCHUTENBHO BBITTOJIHEHMS IPETIOKEHHOM 3a1a4H;

BBICTYIIaTh C MPE3CHTALMEN pPe3yJIbTaTOB MO3HABATEIBHOU JI€ATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIHHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPH BBITIOJTHEHUHN
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUUYECKONH pabOThl MO HCCIIEI0OBAaHUIO CBOWCTB
M3Y4YaeMbIX BEILIECTB, pealn3alii y4eOHOro MpoeKkTa u (HopMyJIupoBaTh BHIBOJbBI
M0 pe3yJbTaraM MPOBEIEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS NO3ULIHMHN B
x0J1e 00Cy)IeHUS 1 OOMEHAa MHECHUSMH.

OByaieHHe YHHBEPCAJIbLHBIMH PeryJISTHBHBIMH JeHCTBUSIMU:

CaMOCTOSATENILHO TUJIAHUPOBATh M OCYIIECTBISATH CBOIO I103HABATENIbHYIO
NeSATeNbHOCTh, ONpenensis €€ Ueau W 3aJadyd, KOHTPOJIMPOBaTH W IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBAaTh NpEIJaraéMblii aJIroput™M JACUCTBUN IpuU
BBITIOJIHEHUH YYEOHBIX U HCCIENIOBATENCKUX 3a7ad, BBIOMpaTh HamOoJee
3¢ deKTUBHBIN Ccroco0 HMX pemeHuss ¢ y4eTOM TOJyYeHHS HOBBIX 3HAHUU O
BEILIECTBAX M XUMHUYECKUX PEAKIIUX;

OCYUIECTBJISATh CAMOKOHTPOJb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOAaHAIM3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJ/IBTATbBI
10 KUIIACC

[IpenMeTHble pe3yJIbTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHSI»
OTPAXKAIOT:

cOPMHUPOBAHHOCTh  TMPEACTABICHUM O XHUMHYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAapTHUHBI MHpA, POJM XHUMUUA B IIO3HAHWUU SIBICHUU



npuponbl, B (GOPMUPOBAHUU MBIIUICHUS U  KYJIbTYpbl JIMYHOCTH, €€
GyHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM TSI pEIIeHHUs TPAKTUYECKHUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U MPUPOJTHON
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHMYECKHX  3HAHUW, KOTOpass  BKJIIOYACT:
OCHOBOTIOJIAraloOIINe TMOHATUS (XUMHUUYECKUW DJIEMEHT, aToOM, JJICKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHUYECKas
CBsI3b, CTPYKTypHas Gopmyia (pa3BEpHyTas M COKpamEHHas), MOJIb, MOJSPHAsS
Macca, MOJISIPHBIM O00BEM, YIJIEPOJHBIN CKeleT, (YyHKIMOHANbHAS TPYIIa,
pazuKan, U30Mepus, U30MEpbl, TOMOJIOTHYECKUHN PsJl, TOMOJIOTH, YTJIEBOJAOPO/IbI,
KHCIIOPOJ] U a30TCOJAEpXKAIIUEe COCAUHEHUS, MOHOMEp, MOJUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BemiectB A. M. ByTtiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3BIK XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalnme B OCHOBE MOHUMAHUS MNPUYMHHOCTH U CHUCTEMHOCTH XHMHUYECKHUX
ABJICHUHM, (DAKTOIOTUYECKUE CBEACHUS O CBOWMCTBaxX, COCTaBE, MOJYYECHUU H
0€30MacHOM WCIIOJIb30BAHUU BAXXHEHIINX OPTraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JESTEIIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIC MPU3HAKA TOHSITHUH,
yCTaHaBJIMBATh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME TOHSITHUS MpPU
OMHUCAHUU COCTaBa, CTPOCHHUSI U MPEBpAICHUN OPTraHUYECKUX COCAUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHUI HCIOJIb30BATh XWMHUYECKYIO CHUMBOJIMKY JJISI
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpALIEHHOM)
dbopMyn OpraHMYECKHMX BEIIECTB W YPaBHEHUN XUMHUYECKUX PEAKIUH,
W3TrOTaBJIUBATh MOJIEIM MOJIEKYJ OPTraHMYECKUX BEIIECTB JJI WLIIOCTPAIlUU HUX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAJICKHOCTh H3YYCHHBIX
OpraHWYECKUX BEIIECTB IO MX COCTaBy U CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne CcoequHEHuN (yriIeBOJOPOJAbl, KHUCJIOPOJ U a30TCOAEpPKaIUe
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COCIUHEHMs), JaBaTh WM Ha3BaHUS IO
cucremarnuecko HomeHkiarype (IUPAC), a Takke MPUBOIUTH TPUBUAIBHbBIC
Ha3BaHUsI OT/ACJIBHBIX OPraHWYECKUX BEIIECTB (ITUJIEH, MPOMUIIECH, AllETUJICH,
ATWJICHTJINKOJb, TIHIEPUH, (eHoNl, (HopManbAeTu], aleTaabJIerua, MypaBbUHAS
KHCIIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCTIOTA, CTE€APUHOBAs KUCIIOTA, TIII0K03a,
bpyKTO3a, Kpaxmal, LeJIII0J103a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEACNSITh BHUJIBI XUMHUYECKOM CBS3U B
OpraHUYECKUX COCTUHEHUSX (OIMHAPHBIE U KPATHBIC);



c(hOpPMUPOBAHHOCTh YMEHHUS NPUMEHATH IOJOKECHHUS TEOPUU CTPOEHUS
opranndeckux Bemects A. M. bytiepoBa aiist 0ObACHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbuznyeckre M XUMHUYECKHE CBONCTBA THUIMUYHBIX MPEICTABUTENICH PpPa3TMYHBIX
KJIACCOB OPTraHMYECKHX BEIECTB (METaH, 3TaH, JTUJIEH, NPOIMWICH, alleTUJICH,
Ooyranuen-1,3, metwnOyraauen-1,3, GeH30J, METaHOJ], ATaHOJ, ATUJICHIJIUKOJb,
HIeprH, (EHOJI, aleTaNbICTH I, MypaBbUHAS W YKCYCHas KHUCJIOTHI, TJIFOKO3a,
KpaxMall, [[eJUII0J103a, aMUHOYKCYCHAs KHCIIOTa), MILTFOCTPUPOBATh T€HETHYECKYIO
CBA3b MEXIY HUMH YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUHUA C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYJI;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
Chipbs  (He(Th, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TEepepaboOTKU W
MPAKTUYECKOE MPUMEHEHUE MPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHMM MPOBOJAUTH BBIYUCICHUS 10 XHUMHYECKUM
ypaBHEHHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIECTBA WU MPOIYKTa
peakIuy IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEIIECTB WM MPOAYKTOB PEaKIINN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJCTh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJaX HAYYHOIO IMO3HAHUS, UCIIOJIb3yEMbIX B XUMUH NPU W3YUYEHHH BEUIECTB U
XUMHUUYECKUX SBJICHUN (HAOJIIOJeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE),
UCIIOJb30BaTh CHUCTEMHBIE XMMUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyalUsX, CBS3aHHBIX C BEIIECTBAMU U HX
IIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOIIOIaTh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTaOOpaTOpPHBIM O0OPYIOBAaHWEM, a TAaKXKEe MpaBWIa OOpaIIeHUS C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIMSMH MO BBITIOJIHEHHUIO J1aOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUJIAHUPOBATh M BBHIMIOJHATh XWMHUYECKUN
AKCHEPUMEHT (TIPEBpAIEHUS] OPraHUYECKUX BEIIECTB MPU HArPpEBAHUU, MOJIyYEHUE
TUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEaKIMU OPTraHUYECKUX
BEILIECTB, JICHATypalus OEJIKOB NpPU HArpeBaHUU, IBETHBIE pEaKIUU OEIKOB) B
COOTBETCTBMHM C TMpaBUJIaMU TEXHUKHA OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U JAOOPATOPHBIM OOOpPYJOBaHUEM, TIPENCTABIATh PE3YIbTaThI
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3alucCHh YpaBHEHUM COOTBETCTBYIOIIHMX
peakiuii u (GopMyIUPOBaTh BEIBOJBI HA OCHOBE 3TUX PE3yJIbTATOB;

cOPMHUPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATH XUMHUUYECKYIO
uH(pOpMAIMIO, TMOJYyYaeMyl U3 pa3HbIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOpMUPOBAHHOCTh ~ YMEHUH  CcOONIOJaTh  MpaBWIa  DKOJIOTHYECKU
IIEJIeCO00Pa3HOT0 TOBENECHUS B OBITY W TPYAOBOH NEATEIHHOCTH B IEIIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPY)KAOLIEH MPUPOJHOU Cpelibl, OCO3HABAaTh
OMAaCHOCTh BO3JICWCTBHS HA JKHUBBIE OPraHU3MBI OMPEAECIEHHBIX OPraHUYECKUX
BEILIECTB, MOHUMas cMmbIcha mokazarens [1/IK, mosicHITh Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEJOTBPAICHUSI KX BPEIHOIO BO3JCHCTBHUS HA OpPraHu3M
YEIIOBEKA,

JUIsi 00y4YaroluXcsi ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMEHHUE
NPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METO/JAaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJENBbIX M CJIa0OBUASIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbeHO-TOYCUHYI0 cUCTeMy oOo3HadeHuil JI. bpaitns s 3ammucu XUMHYECKHX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOIas ¥ HeopraHuyeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM COCTaBIISIOINICH
€CTECTBCHHO-HAYYHOM KAapTHUHBI MHpPA, POJM XHMUUA B TIO3HAHWUU SIBICHUU
npupoasl, B  (QOPMUPOBAHWUU MBIIUICHHS W KyJbTYphl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeIIeHUS] TPAKTUYECKUX 3a]1ad
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOIHOU
cpexe;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHMH, KOTOpass  BKJIFOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XUMHUYECKUIM 3JIEMEHT, aTroMm, u3ortom, S-, p-, d-
ANIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTD, JJIEKTPOOTPULATEIIBHOCTh, CTEIEHb OKUCICHUS, XUMHUUYECKAs CBS3b
(KOBaJIeHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPO/IHAS ), KPUCTATUIMYECKas PeIIETKa,
TAMNBl XUMHWYECKHX  PEAKIUH, PACTBOpP, DIIEKTPOIUTHI, HEIICKTPOIUTHI,
DIEKTPOJUTUYECKAST JMCCOLMALUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON pEeaKiuu, XUMUYECKOE pPABHOBECHE); TECOPUU U 3aKOHBI (TEopus
AIEKTPOJUTUYECKON aucconmannu, nepuoandeckuit 3akon [[. M. Mennaeneena,
3aKOH COXPAHEHHS] MACChl BEUIECTB, 3aKOH COXPAaHCHUS W MPEBPALICHUS SHEPTUH
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUU SA3BIK XUMHUH,
MHPOBO33PEHUYECKUE 3HAHUs, JIeKAIME B OCHOBE IIOHMMAHUS NPUYUHHOCTU HU
CUCTEMHOCTH XMMMUYECKUX SIBIICHUM, (PAKTOJOTMUECKHUE CBEICHHUS O CBOMCTBAX,
COCTaBe, OJyYCHUH U 0€30MMaCHOM HCTIOIB30BAHUY BAKHEUIITUX HEOPTAaHUICCKUX
BEIIECTB B OBITY U MIPAKTUYECKOM IEITEHHOCTH YEIIOBEKa;



c(OPMHUPOBAHHOCTh YMEHHMI BBISBIATH XapaKTEpHbIE MPU3HAKU MOHSITHUH,
yCTaHAaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONMCAHNM HEOPTAaHUYECKUX BEIIECTB U UX MPEBPALLECHUI;

c(hOpMHUPOBAHHOCTh YMEHHM HCIOJNBH30BATh XMUMHUYECKYI0 CHUMBOJIUKY JUISI
cocTtaBiieHUss (GOpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaKIUH,
cuctematuieckyto HoMeHknarypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTIACITHHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YIJEKUCIbIA ra3, aMMHaK, rameéHas
U3BECTh, HEralIEHasl U3BECTh, IMThEBAS COJA, TUPUT U JIPYTHUeE);

c(OpMUPOBAHHOCTh YMEHUN ONpPENENSATh BAJEHTHOCTh U CTENCHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTAaBa, BHJ XMUMHUYECKOU
CBsI3M (KOBaJEHTHAsi, MOHHAs, METAJNINYECKasl, BOJIOPOJHASI) B COCUHEHUSAX, TUI
KPUCTAJUIMYECKONM PEIIETKM KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJIIpHasi,
VOHHAsl, METAJUIMYECKAs), XapaKTep Cpelbl B BOAHBIX pacTBOpPaX HEOPraHUYECKHUX
COCJIMHCHUM;

c(hOpMHPOBAHHOCTh yMEHUM yCTaHaBJIUBATh NPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAENEHHOMY KiacCy/TpyIe
COEIMHEHUH (IPOCTBIE BEIIECTBA — METAJUIBl U HEMETAJLJIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(OPMUPOBAHHOCTh YMEHHUM PACKPHIBATh CMBICI MEPUOINYECKOr0 3aKoHa [l
W. MenpeneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUTY10, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHUH XapaKTepU30BATHh 3JEKTPOHHOE CTPOCHHE
aTOMOB XMMHWYECKHUX 3JeMeHTOB 1—4 mnepuonos Ilepuoanueckoil cuCTEMBI
xuMudeckux sjementoB JI. M. MenneneeBa, HCIONb3ysl MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opOuTanm, «HEpPreTUYecKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COCAUHEHUUN
110 IepuoaaM u rpynnam llepuoanueckor cucTeMbl XUMHYECKUX 1eMeHTOB /[]. 1.
Menpeneena;

cOpMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIaTh CYIIECTBOBAHUE T'€HETHUYECKOW CBS3M MEXAY HEOPraHMYeCKUMU
BEILECTBAMH C ITOMOILIbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIU;

c(OpMUPOBAHHOCTh YMEHHUS KJIacCU(PUIHUPOBATh XUMHUECKHE PEaKIUU I10
pa3IMYHbIM TpPU3HAKaM (YUCIYy W COCTaBy PEArupyrolIuX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuu, U3MEHEHHUIO CTEMEeHEW OKHCICHHUS 3JIEMEHTOB, OOpaTUMOCTHU
peaklny, yYacTHIO KaTaau3aropa);

c(OPMUPOBAHHOCTh YMEHHMM COCTaBISATh YPAaBHEHMsI PEAKLUil pa3iHMuHBIX
THUIIOB, TOJHBIE U COKpPAIIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YUUThIBas
YCJIOBHSI, IPU KOTOPBIX 3TH PEAKIUHU UAYT JO KOHIIA;



c(OPMHPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPAa3jIMYHbIX HEOPraHWYECKUX BEUIECTB, pPACIO3HABATh
OIBITHBIM IYTEM MOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHH  pacKpbIBaTh CYIIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKLMI MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOIrO OanaHca
ITUX PEaKLUH;

c(OpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaxkiuu OT pa3iIyuHbIX (PaKTOPOB; XapaKTep CMEIICHU XUMUYECKOIO PaBHOBECHS
B 3aBUCUMOCTH OT BHeIIHEro Bo3aeicTeus (npunnun Jle Hlarense);

c(OpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaThb XHMHUYECKHE MPOLECCHI,
JeXalllhie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUs] CEPHOWM KHUCIOTHI, aMMHUAKa, a
Takke CPOPMUPOBAHHOCTH NPEJCTABICHUN 00 OOIMX HAyYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MPOOJIeMaX XUMUYECKOTO MPOU3BO/ICTBA;

c(OpPMHUPOBAHHOCTh YMEHUN NPOBOJIUTH BBIYMCIECHUS C MCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J0Js BELIECTBA B PacTBOPE», OOBEMHBIX OTHOLUIEHUN Ta3oB
IpU XUMHUYECKHX PEaKIUsiX, MacChl BEIIECTBA WM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIIOBOro 3¢ (eKra peaklud Ha OCHOBE 3aKOHOB COXPaHEHHs] MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOIIO/IaTh MTPaBUJIa MOJIb30BAHUS XUMUYECKOM
nocyAod W JabopaTopHBIM OOOpYJOBaHMEM, a TaKXKE MpaBuia OOpalieHHus C
BEIIECTBAMHM B COOTBETCTBUU C MHCTPYKLUHUSMHU MO BBIMOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHMPOBATH W BBINOJHATh XUMUYECKH
HKCIIEPUMEHT (Pa3JI0KEHUE MEPOKCUIA BOAOPOJa B MPUCYTCTBUU KaTalM3aTopa,
ONPEJICJICHHE CpEedpl pPAacTBOPOB BEIIECTB C IOMOLIBIO YHUBEPCAIBHOIO
WHMKATOPA, BIMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaAKIUH,
peaklMy MOHHOTO OOMEHAa, KauyeCTBEHHbIE pEaKIuu Ha cyibdar-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCIEPUMEHTAIbHBIX 3aJad 110
TeMaM «Metamey u «HemeTramib»y) B COOTBETCTBUM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TpU OOpAIIEHUH C BEUIECTBAMH U JIAOOpATOPHBIM 000pPYAOBaHUEM,
OPEJCTaBISITh pPE3yJbTaThl XUMHYECKOrO SKCIepUMEHTa B (QopMme 3ammcu
YpaBHEHUN COOTBETCTBYIOIIMX peEaKIUil U (HOPMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3YIbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHGOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBAa MAacCOBOM
KOMMYHUKaIuu, MHTepHeT u ApyTHx);



chOpMUPOBAHHOCTh ~ YMEHUH  CcOONIOJaTh  MpaBWIa  DKOJIOTHYECKU
IEJIeCO00Pa3HOTO TOBENEHUS B OBITY W TPYAOBON NEATEIHHOCTH B IEIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPY)KAOLIEH MPUPOJHOU Cpelibl, OCO3HABAaTh
OIACHOCTh BO3CHCTBUS HA KMBBIE OPraHU3MBI OTPE/IEIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarenst [IJIK, mosicHaATh Ha mnpumepax CrnocoObl YMEHBIICHHUS U
MpeAOTBPAICHUSI UX BPEHOTO BO3ACHCTBUS HA OPTraHU3M YEJIOBEKA;

JUIs O0YYaroIIUXCsl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHUE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBIICHUIM;

JUISL CIENBIX M CIA0OBHIAAIIMX OOYYaIOIIUXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins s 3anucu XMMUYECKUX

bopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoauvecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposBbie)
Ne i/m Kontpoabubsie IIpakTnuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
Pasnea 1. Teopernueckue 0CHOBBI OPraHN4YeCKOM XUMHUH
[IpenmeTt oprannyeckoit xumuu. Teopust
1.1 CTPOCHHUS OPTaHUYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazneny 3
Paznen 2. YriaeBoaopoabl
2.1 [IpenenbHbIEC YTIIEBOIOPOALI — AJKAHBI 2
99 HenpenenbHble yriieBoJOPOIBI: AJIKEHBI, 5 1
' aJIKaJMeHbl, aJIKAHBI
2.3 ApoMaTudecKkue yrieBoaopobl 2
54 [IpupoiHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U 3 1
' uXx repepaboTka
Wroro no pazneny 13
Paznen 3. Kuciopoacoaep:kamue opranndeckue coeJMHeHU st
3.1 Crnuptsl. denoun 3
Anpaerunsl. KapOOHOBBIE KUCITIOTHI.
3.2 P 7 1

Crnoxubie 3¢upsl
3.3 YriaeBoasl 3 2



Uroro no pazpeny

Pa3nea 4. Aszorcogepikanue OpraHu4ecKue CoOeJUHeHH

13

4.1 AMMHBI. AMHHOKHCIIOTBL. benku 3
Wroro no pazneny 3
Pa3pnen 5. BbicokoMOJIeKY IsIpHbIE COeIMHEHUS

5.1 IInactmaccel. Kayayku. Bonoxna 2
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



11 KJIACC

KoaunvecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3/ie/ioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakTHyeckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckne 0CHOBBI XUMHH
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepuonnueckasi cucTeMa XUMHIECKUX 3
anemeHnToB 1. . Menaeneena
19 Crpoenue BemectBa. MHOrooOpasue 4
' BELIECTB
1.3 XHUMHYECKUE PEaKITUN 6 1 1
Hroro mo pazneny 13
Pasnen 2. Heoprannueckas xumus
2.1 Mertaibl 6
2.2 Hemeramibl 9 1
53 CBs13b HEOPTAHUYECKUX M OPTAHHUYECKUX 5
' BELIECTB
Uroro no pazpeny 17
Pa3zpea 3. Xumus u ;Ku3HbL
3.1 XUMUS U )KU3Hb 4
Utoro mo pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3






IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara u¢posBbie
n/n Tema ypoka Bcero Kontpouprbie  Ipaxririeckie iyqeﬂnﬂ 26[?:11?;03aTenbﬂble
padoThI padoThI pecypes!

[IpenmeT opraHnyeckoil Xumuu, eé 1

BO3HHKHOBEHHUE, PA3BUTHE U 3HAUCHUE

Teopust cTpoeHHsI OpraHUIECKIX

coenuHeHuit A. M. Byrneposa, eé 1

OCHOBHBIE MOJIOKEHUS

[IpencraBienue o kinaccuduxanuu

opraHnyeckux Bemects. Homenkiarypa 1

(cucremaTuveckasi) ¥ TPUBHAIBHBIC

Ha3BaHUsl OPTaHUYECKHUX BEILECTB

AJIKaHBI: COCTaB U CTPOCHHUE, 1

TOMOJIOTUYECKHU PsiJT

Meran u 3TaH — npocTenime 1

IIPEJICTAaBUTEIIN AJIKAaHOB

AJIKEHBI: COCTaB ¥ CTPOCHHUE, CBOMCTBA 1

OTUJEH U NPONUIEH — MPOCTENIINe 1

MPEJICTAaBUTENIN ATKEHOB

[TpakTrueckas paborta Ne 1. «IlonyyeHue 1 1

ATUJIEHA U U3yUYEHHUE €O CBOMCTBY

Ankanuensl. byranuen-1,3 u

meTtunoyraauen-1,3. [onyuenue 1

CHUHTCTUYCCKOI'O KayuyKa U pE3UHbL




AJNKUHBIL: COCTaB U 0COOEHHOCTH CTPOEHUS,

10 TOMOJIOTUYECKHH psAll. ATIETUIICH —
MPOCTEHIINI MPEICTABUTEND aJTKMHOB

11 Brruncnenus no ypaBHEHHIO XUMUYECKOM
peakuuu

12 ApeHsbl: 6eH301 U TOIy0J. TOKCHYHOCTh
apeHoB

13 ['eneTHueckas cBs3b yIriaeBOJOPOIOB,
NPUHAISKAIINX K pa3IMYHbIM KJlaccam
[TpupoHbIE HCTOUHUKH YTIIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U NOMYyTHbIE HEPTSIHBIE
rasbl, HeTh U IPOIYKTHI €€ mepepaboTKu
[TpuponHbIE HCTOUHUKH YTIIEBOLOPOAOB:

15 NPUPOIHBIH ra3 v MOMyTHHIE HEPTIHBIE
ra3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KontponbHas pabora no pasaeny
«YT1eBo0pOAB

17 [TpenenbHbIe OJTHOATOMHBIE CIIUPTHI:
MeTaHOJ U 3TaHoJ. BoopoaHast cBsi3b

18 MHOroaTOMHBIE CIIUPTHI: STUICHTIUKOIb 1
TIIUIEPUH

19 @deHouI: CTPOEHUE MOJIEKYJIBI, (PU3NYECKHE
U XUMHUYECKUE CBOMCTBA, IPUMEHEHUE

20 Anbrerunpl: GopmManbaerui u
areTanbJIeruy. AueToH

91 OnHOOCHOBHBIE MIpeeNIbHBIE KapOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHAs

22 [IpakTuyeckas padota Ne 2. «CBoiicTBa




23

24

25

26

pacTBOpa YKCYCHOM KUCIOTBD»

CreapuHOBas ¥ OJICMHOBASI KUCIIOTHI, KaK
NPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHCJIOT

Mbl1a Kak COJTU BBICIINX KapOOHOBBIX
KHUCIIOT, UX MOIOLIEe JIeHiCTBUE

CrnoxHnble 3(hUpHI KaK TPOU3BOTHBIE
KapOOHOBBIX KHCIIOT. ' MAPOIN3 CIIOKHBIX
3¢pUpoB

Kupsr: runponus, npuMeHeHue,
Ouosoruueckas poib KUpPOB

27

28

29

30

31

VYrneBoasl: cocTaB, Kiaccudukanus.
Baxkneiinme npecTaBuTeNn: TI0K03a,
dpykTO3a, caxapo3a

KanMaJI " OCJUJIK0JIO3a KaK IMPUPOAHBIC
IMOJIUMCEPbI

KoHnTtponbHas pabota 1o pazaeny
«Kwucnopozacoaepxarine opraHHIecKue
coenuHEeHU/ Beepoccuiickas
IpoBepoYHas paboTa

OO0m1as xapakTepucTHKa a30TCOePIKAIIUX
OpPTaHUYECKUX COSAMHECHUN /
Bcepoccuiickas mpoBepouHas pabota

AMUHBIL: METHJIAMHAH U aHWIHH

32

AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE
OpPraHUYECKHUE COCTUHEHUS, UX
O6uonornyeckoe 3HaueHue. [lentuapr.
benku kak npupoHbIe



BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTIOHSITHS XMMHHU

33
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI
OCHOBHBIE METO/IbI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM.

IIn aCTMAacCChl, Kay4yKH, BOJIOKHaA

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34



11 KJIACC

KounuectBo yacos DJIeKTPOHHbIE
No aTa ndposbie
n/n Tena ypoxa Bcero Kontpoabueie  Ipakxririeckue i[syqelmﬂ sﬁizonaTenbﬂme
padoThbI padoThI pecypesI

XUMUYECKUH 371EMEHT. ATOM. DJIEKTPOHHAS 1

KOH(UTYpaIusi aTOMOB

[Tepuoanueckuii 3akoH u [lepronnueckas

cHUcTeMa XUMMUYeCKuX 3yemMeHToB [1. H. 1

MenneneeBa, ux CBA3b C COBPEMEHHON

TEOpHEN CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBONCTB

XAMUYECKHX DJIEMECHTOB U HX COCIUHECHHUH I10

rpynmnam u nepuogam. 3HaueHue 1

MEPUOJUYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB J[.J. MeHaeneeBa B
pa3BUTHH HAYKH

CrtpoeHue BelecTBa. XUMHUECKas CBs3b, €&
BH/IbI; MEXaHU3MBI 00pa30BaHMSI 1
KOBaJICHTHOH cBs3u. BomopoaHas cBs3b

BaneHTHOCTb. DJIEKTPOOTPULIATEIBHOCTD.
Crenennb okucieHus. BemecTsa

MOJIEKYJIIPHOI'O U HEMOJIEKYJIIPHOIO .
CTPOECHUS

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.

HcTtrHHBIE ¥ KOJUIOUIHBIE PACTBOPHI. 1

Maccosas J0JIs1 BEIICCTBA B paCTBOPE




10

Knaccudukanuusa n HomeHkiIatypa
HEOPraHUYECKUX COeTUHEHH. | eHeTnueckas
CBSI3b HEOPTAaHMYECKHX BEIIECTB, PA3IHMYHBIX
KJIacCOB

Knaccudukanus XuMHUUeCKUX peakluii B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.
3aKOH COXPaHEHHs MACChl BEIIECTB; 3aKOH
COXPAaHEHHUs U IPEBPALICHUs] SHEPTUU TIPU
XMMHYECKHUX PEaKIHAX

Ckopoctb peakiuu. OOpaTuMble peakLuu.
XUMHUYECKOE pABHOBECHE

[MpakTuueckas padora Ne 1. «Bnusiaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIUN»

11

12

13

14

SJIGKTpOJII/ITI/I‘-ICCKaﬂ Jucconuanus. ITonsTue
0 BOJIopo/iHOM Moka3atene (PH) pactBopa.
Peakuun nonnoro oomena. ['uapomnus
OpTraHUYC€CKUX U HEOPTaHNYCCKUX BEIICCTB

OKHUCIUTEIBHO-BOCCTAHOBUTEILHEIE
peaxiuu. [ToHsTHE 00 2MEKTpOIH3E
pacIuiaBoB U pacTBOPOB COJIEH

KontponbHas paboTa no pasaeny
«TeopeTnyeckre OCHOBBI XUMUNY

Mertamibl, ux noyioxkenue B [lepuoanueckoit
CHUCTEME XMMHUYECKUX 1eMeHToB []. 1.
MenzeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. Obmue hu3ndecKkre CBOMCTBa
METAJIOB



15

16

17

18

19

20

21

22

23

24

25

CrnnaBel METaIOB. DJIEKTPOXUMUYECKUH s
HanpsHKeHUH MeTaljIoB

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPHUH, Kaduil, KalbI[Ui, MarHui,
AITIOMHUHHI) U UX COETMHEHUI

XUMHUYECKUE CBOMCTBA XpoMa, MEJIU U UX
COEeIMHEHUN

XnMHUUecKre CBOMCTBA ITUHKA, KeJie3a U UX
COE€IUHEHUI

[IpakTuyeckas padora Ne 2. "Pemenne
IKCTIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Metamne»"

Hewmerainnsl, ux nonoxxeHue B
[Tepuoanueckoii cucteMe XUMUUECKUX
snemeHnToB JI. . Menneneesa u
O0COOEHHOCTH CTPOEHHUS aTOMOB

Pu3nyecKue CBOKMCTBA HEMETAJUIOB.
AN0TpONHs HEMETAUIOB (HA IPUMEPE
KHUCIIOpOJ1a, cephl, (hocdopa u yriaeposaa)
XHUMHYECKUE CBOMCTBA IaJIOT€HOB, CEPhI M UX
COEIMHEHHI

XuMHUECKue CBOMCTBaA a30Ta, pochopa 1 ux
COeIMHEHUN

XHUMHUYECKUE CBOMCTBA yIIepoaa, KpEMHUS U

HUX COCOUHEHUN

[IpruMeHeHre BaXKHEUIIINX HEMETAIOB U UX
COeIMHEHUN

26

O00011eHre U cUCTEMaTU3ALMS 3HAHUI 110



27

28

29

30

31

32

33
34

Tteme «Hemetamaey. Beruucnenus mo
YpaBHEHUSIM XUMHUYECKUX PEAKIIUNA U
TEPMOXUMHYECKUE PACUETHI

[Ipaxtuyeckas pabora Ne 3. «Pemenne
SKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"HemeTaist"»

KonTponbHas pabota o Temam «MeTanabby
u «Hemertannsn

HeOpFaHI/I‘{eCKI/Ie " OPraHU4YCCKUC KUCJIOTHI.
HCOpFaHI/I‘ICCKHe 1 OPTraHUYICCKHEC OCHOBAHUA

AM@oTepHbIe HEOpraHUYeCKHE U
OopraHuydeckue coeinHeHus. I'eneTnueckas
CBSI3b HEOPraHMUYECKUX U OPraHUYECKUX
BEIIECTB

Poinb xumuu B 00eCIieYeHNH KOJIOTHISCKOM,
HSHEPreTUYECKON U MUIIEBOI 0€30MacHOCTH,
Pa3BUTUHU MEIUITUHBI

[IpencraBnenust 06 0OMIMX HAYYHBIX
MPUHIUIIAX TPOMBIILIEHHOTO MOJIYYEHUS
Ba)XKHEUININX BEIIECTB

YenoBek B MHPEC BCIICCTB U MATCpUAJIIOB

XHUMHMA U 300pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34






IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KUIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

1

11

1.2

1.3

1.4

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa30oBaTe/IbHOW NPOrPaMMBbI CpeIHero 001ero o0pa3oBaHus

TeopeTnueckne 0OCHOBBI OPraHNYeCKOW XUMHUU

CdopMUpPOBAaHHOCTH TMPEJCTABICHUNH O XMMHYECKOW COCTaBJISIONICH
eCTeCTBeHHOHay‘{HOfI KapTuHbl MHpa, pPOJIM XWUMHU B I[IO3HAHUU
SABIIGHUN TPUPOIBI, B (OPMHPOBAHMM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKUMOHANBHOM TpaMOTHOCTH, HEOOXOIUMON st
pelieHusl MPAaKTUYECKUX 3a7ad M HSKOJIOTMUYECKH OOOCHOBAHHOTO

OTHOIIEHUS K CBOEMY 3JI0POBbIO U IPUPOIHOM cpesie

Bnagenue cucremMoil XMMUYECKMX 3HAHHWM, KOTOpas BKIIIOYAET:
OCHOBOITOJIAraroIue MOHSATHUS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIEHHUS, XMMHUYECKasl CBS3b,
MOJIb, MOJISIPHAsE Macca, MOJSPHBIA OOBEM, YIJIEPOJHBIA CKEJET,
(dyHKIMOHATbHAS rpymna, paaukan, U30Mepus, W30MEDPBHI,
TOMOJIOTUYECKUN DAL, TOMOJIOTH, YIJEBOJIOPOIbI, KHUCIOpPOA- U
a30TCOJIEpXKAIINEe COSAUHEHUS, OWOJOTHYCCKH AaKTHBHBIC BEIIECTBA
(yrmeBonpl, KMpbI, OCIIKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCAMHEHUS); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpoeHHs opraHuueckux BemectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUIN S3BIK XUMHUH, (DaKTOIOTHUECKHE
CBEIIECHHWsS O CBOWCTBAaX, COCTaBe, TMOJIYYECHUH W OE€30MacHOM
WCMOJb30BAHUM BAXKHEHIIUX HEOPraHWYECKMX U  OpPraHUYECKUX

BEIIECTB B OBITY U IPAKTUYECKOH JIEATEITLHOCTH YEJIOBEKa

ChopMuUpOBaHHOCTb YMEHUN BBIABIATH XapaKTEPHbIE MPHU3HAKH
MIOHATUM,  yCTaHABIMBATbL  UX  B3aUMOCBS3b,  HCIIOJIb30BAaTh
COOTBETCTBYIOIIME TIOHATHSA IIPU OINHMCAHMM COCTaBa, CTPOCHUA U

MpPEeBpaLICHUN OPraHUYEeCKUX COeTUHEHUIT

c(OPMHPOBAHHOCTh YMEHUH HUCIIOJIB30BATh XMMUYECKYIO CHMBOIHUKY
JUISS  COCTABIICHUS MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEéPHYTOM,
COKpam€éHHOW) (QOopMya OpPraHUYeCKHX BEHIECTB U  YypaBHEHUU
XUMHUYECKUX PEAKIIH, U3TOTABIUBATH MOJEIN MOJIEKYJI OPTaHUYECKUX
BEIIECTB I WLTFOCTPAIM WX XMUMHUYECKOTO W IPOCTPAHCTBEHHOTO

CTPOCHUS



1.5

1.5

ChopMupOBaHHOCTb ~ YMEHHH  YCTaHABIUBATh  IPHHAIIC)KHOCTD
M3YYEHHBIX OPraHMYECKUX BEIIECTB IO HX COCTABY M CTPOEHHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHUH (YrJIeBOAOPOIBL,
KHCIIOPOJ M a30TCOJEpKAIUE COEAUHEHUS, BBICOKOMOJIEKYIISIPHBIC
COE€IUHEHMs), JaBaTh MM  Ha3BaHUA [0  CHCTEMaTH4YeCKOU

nomenkiarype (IUPAC)

ChopmupoBaHHOCTH YMEHHUSI ONPEACISATh BUIABI XUMUYECKOW CBSI3H B

OpraHUYeCKUX COCTMHEHUSX (OJIMHAPHBIE U KPATHBHIE)

1.6

2.1

2.2

2.3

2.4

3.1

ChopMUpOBaHHOCTb ~ YMEHHSI TPUMEHSTH: IOJIOKEHUS  TEOPHHU
CTpoeHMsI opranudeckux BemecTB A.M. BytiepoBa ans oObscHeHus
3aBUCUMOCTH CBOMCTB BEHIECTB OT MX COCTaBa W CTPOECHUS; 3aKOH

COXpPaHCHUA MACChI BCIICCTB

VYTIIeBOIOPOIBI. Kucnoponconepxkamniue u a30TCOJIepIKAIIIHEC

OpraHn4€CKrueC COCINHCHU. BI)ICOKOMOJIGKYJI?IPHI)IC COCAMHCHUA

ChopmupoBaHHOCT, YMEHUH TPUBOAUTH TpPUBUAJIbHBIE Ha3BaHUS
OTJENIbHBIX OpPraHMYECKHUX BELIECTB (STWJIEH, MPOMWIEH, alleTUJIEH,
STUJICHIJIMKONb, TIULIEpPHH, (eHod, (opManbIerui, aneTaabAeru,
MypaBbHHAas KHCJIOTa, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHUCIIOTa,
CTeapMHOBas KHCJIOTa, IJIIOKO3a, (DpyKTO3a, Kpaxmani, LeJuIrJo3a,

TJTUITHH)

CdopMUpPOBAaHHOCTH yMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHHUE,
¢u3nyecKkne M XUMUYECKHE CBOWCTBA THUMHYHBIX MPEICTAaBUTENCH
pa3IMYHBIX KJIACCOB OPraHMYCCKUX BEIIeCTB (METaH, JTaH, 3THJICH,
MPOMWJICH, aleTuieH, Oyraawen-1,3, MmerunOyramueH-1,3, OeH3o0m,
METaHOJI, ITAHOJ, STUJICHIJIMKOIb, TJIMIEPHH, (PSHOJ, areTaabIeTHI,
MypaBbHHAs M YKCYCHas KHCJIOTBI, TJIFOKO3a, Kpaxmall, IeJUTI0JI03a,

AMHWHOYKCYyCHas KI/ICJIOTa)

C(I)OpMI/IpOBaHHOCTL YMCHUA WIUIIOCTPUPOBATHL TI'CHCTUYCCKYHO CBA3b
MCKAY TUITMYHBIMHA nNpeACTaBUTCIIAMUA Pa3InYHBIX KJ1aCCOB
OpPraHM4€CKNX BEIICCTB YPABHCHUAMHU COOTBECTCTBYIOIIUX XUMHYCCKUX

peaxiuil ¢ UCIOJIb30BAaHUEM CTPYKTYPHBIX (hopMyI

CdhopmMupoBaHHOCTD YMEHUS XapaKTepru30BaTh UCTOYHUKHU
YTIIEBOIOPOAHOTO CHIPbs (He()Th, TPUPOIHBIN Ta3, YToib), CIOCOOBI UX

nepepaboTKU U MPAKTHYECKOE MMPUMEHEHHE MTPOTYKTOB MepepadOTKu
XUMUS U KU3Hb. PacuéThl

CdhopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMON 3HAHUN 00 OCHOBHBIX

MCTOAaX HAYUYHOTO IMO3HAaHHA, UCHIOJIB3YCMbIX B XUMUHU IIPU U3YUCHUHN



BEIIECTB W XUMHUYECKUX SBICHUN (HaAOMIOEHHE, HW3MEpPEHHE,
HKCIIEPUMEHT, MOJIETUPOBAHUE), UCTIOTb30BaTh CUCTEMHBIE
XUMHUYECKUE 3HAHWUS [N TPHHITUS pEUIeHWH B KOHKPETHBIX

KN3HCHHBIX CUTyallHAX, CBA3AaHHBIX C BEIIECTBAMU U UX IIPUMCHCHUEM

3.2

CdopmupoBaHHOCT, yMEHHMI COOMIOATh TpaBUIa TOJIB30BaHUS
XUMUYECKON TIOCYJ0OM W J1Ta0OpaTOpHBIM OOOPYIOBAaHHEM, a TaKKe
npaBuia oOpalieHHs ¢ BEIECTBAMU B COOTBETCTBUH C MHCTPYKLUSMHU

110 BBIIIOJTHCHUIO Ha60paTOpHLIX XUMHNYCCKHUX OIIBITOB

3.3

3.4

3.5

3.6

CdhopmupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBIMOJHATH XHMUYECKHIA
AKCIIEPUMEHT (IIPEeBpALCHHs] OPTaHUYECKUX BEIIECTB MPH HarpeBaHUH,
MOJIyYEHUE 3TUIICHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIUU
OpraHUYEeCKUX BEIIECTB, J€HATypalus OEIKOB TMpH HarpeBaHUU,
LBETHBIE PEAKIMH OCJIKOB) B COOTBETCTBUU C MPABWIAMH TEXHHUKHU
0e30MacHOCTH TpU OOpalleHHH C BEIIeCTBAMU M JIaOOpaTOPHBIM
000pyI0BaHUEM; MIPEACTABIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIepUMEHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYIOIIMX

peakiuit 1 GopMyITUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIHTaTOB

ChopmrpoBaHHOCTH YMEHHM MPOBOINUTEH BHIYMCICHUS 110 XUMHYECKUM
ypaBHEHHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOTHOTO BEIIECTBA WIIU
MIPOJYKTa PEaklUy 10 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJJHOTO

M3 UCXOJIHBIX BCHICCTB HIIN IIPOAYKTOB peaKHI/II/I)

CdhopmupoBaHHOCTH yYMEHUHI KPUTHYECKH aHAJIN3UPOBAThH
XUMHUYECKYI0 HMH(OpMAIMIO, MOJy4YaeMyl0 W3 pPa3HbIX HCTOYHUKOB

(cpencTBa MaccoBoit nH(opMayu, cetb IHTEpHET U IpyTne)

ChopmupoBaHHOCT, yMEHHW COONIOAATH MpaBWIA AIKOJIOTHYECKU
11e1eco00pa3HOro MOBEJIEHUSI B ObITY U TPYIOBOW [EATEIbHOCTU B
LENIAX COXPAaHEHHMS CBOErO 3/I0POBbSl W OKPYXKAIOLIEH HpUPOAHOM
Cpenbl, OCO3HAaBaTh OMNACHOCTh BO3JCHCTBHS HA >KHUBBIE OPTaHU3MBI
OIIpeAETIEHHBIX OPraHWYEeCKUX BEIIECTB, MOHUMAs CMBICT MOKa3aTels
I[IAK (upenenbHO A0ONYCTUMOM  KOHLIEHTpalMM), HOSCHATH Ha
IpUMEpPax CrocOObl YMEHBIIEHUS W MPEJOTBPALICHHUS WX BPEIHOTO

BO3,Z[€I>'ICTBH$I Ha OpraHu3M 4YCJIOBCKaA

11 KJIACC

Kon

HpOBepﬂeMLIe NpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM



MPOBEPSIEMOr0
pe3yJbTaTa

1

11

o0pa3oBaTeIbHOM MPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus

TeOpeTI/I‘ICCKI/Ie OCHOBBI XMMHH

Bnanenne cucremMoil XMMHMYECKMX 3HAHUM, KOTOpPAs BKIIOYAECT:
OCHOBOIIOJIATAIONME  TMOHSTUS  (XUMUYECKUH  DJIEMEHT,  aToM,
9JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JICKTPOHHBIC OPOUTAIN AaTOMOB,
WOH, MOJIEKYJa, BAJICHTHOCTb, JJIEKTPOOTPHUIIATEIBHOCTh, CTENEHb
OKHCJICHUS, XUMHUYECKasi CBs3b, MOJb, MOJISIPHAs Macca, MOJISPHBIN
00BEM, KpUCTAUTMYECKash peméTka, TUIBl XUMHUYECKUX peaKIui
(OKHCITUTEIPHO-BOCCTAHOBUTENIBHBIE, 9K30- M SHIOTEPMHYECKHE,
peaKkiud WOHHOTO OOMEHa), pacTBOP, AJIEKTPOJIMTHI, HEIIEKTPOIHTHI,
JJIEKTPOJINTUYECKAST ~ JTUCCOLMALMSA, OKHUCIMUTENb, BOCCTAaHOBUTEIND,
CKOpPOCTh XMMHUYECKOW pEaKlMu, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHsl SJIEKTPOTUTHUECKON aucconuanmu, llepuoanueckuii
3akoH [I.M. MeHneneeBa, 3aKOH COXpPaHEHHsSI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH SI3bIK XUMHH, (PaKTOJOTHUECKUE CBEJICHHSI O CBOMCTBAX,
cocTaBe, TMONYyYeHHMH U O€30MacHOM HCIOIb30BAHUM BaKHEUIINX
HEOPraHWYECKUX BEIIECTB B OBITY M TMPAKTUYECKOW NEATEIHHOCTH

YCJIOBCKaA

1.2

CdopMHpOBaHHOCT, yYMEHUU BBISBIATH XapaKTepHble MpPHU3HAKU U
B3aUMOCBSI3b M3YYCHHBIX IIOHATHM, IPUMEHATH COOTBETCTBYIOLIUE
NOHATHA IIPU ONMCAHUU CTPOCHHMS M CBOWCTB HEOPraHMYECKHUX
BEUICCTB M MX IPEBPAILCHUN; BBIABIATH B3aWMOCBSA3b XMMHYECKHX
3HAHUHN c MOHATUSMHU u MIPEACTABICHUAMU JIPYTux

CCTCCTBCHHOHAYYHBIX IPEIAMCTOB

1.3

14

1.5

1.6

BJIB.HGHI/IC OCHOBHBIMHM MCTOAAMHU HAYYHOI'O IMIO3HAHUSA BCUICCTB H
XUMHUUYECKHX  SIBICHUM (Ha6JIIO,[[eHI/IC, HU3MCPCHUC, OKCICPHUMCHT,

MO,[[CJ'II/IpOBaHI/IC)

CdopMupoBaHHOCT, yMEHHI OMpEAENATh BaJCHTHOCTh M CTENEHb
OKHCIICHUS XMMHWYECKUX DJJEMEHTOB B COCIMHEHUAX PA3JIUYHOIO
COCTaBa, BHJ XUMHUYECKOW CBsS3M  (KOBAJICHTHAsl, HWOHHAs,
MeTaJUInYecKasi, BOJIOPOJHAs1) B COCIMHEHUSIX, TUI KPUCTALNTMYECKON
pEemETKY KOHKPETHOTO BEIIeCTBA (ATOMHAs, MOJEKYJsSpHas, UOHHAs,

MeTauThIecKas)

CdopMupoBaHHOCT, YMEHHI OMPEACTATh XapaKTep CPeabl B BOTHBIX
pacTBOpax HEOPTaHUYECKUX COCTMHECHUHN

ChopMUpOBAaHHOCTh ~ YMEHHSI  KJIACCU(HUIMPOBATH  XHUMUYCCKHE

peaKuy Mo Pa3IUYHbIM MpHU3HAKaM (YHCITy U COCTaBy pearupyrolmx




BEIIECTB, TEIIOBOMY OJ((}EKTy peakiuu, W3MEHEHUIO CTerneHel
OKHUCJIGHUS  OJEMEHTOB,  OOpaTUMOCTH  pEaKkluu,  y4acTHIO

KaTanm3aTropa)

1.7

1.8

1.9

1.10

1.11

ChopMupOBaHHOCTh ~YMEHHMH  COCTaBISATH YpPaBHEHUS  peakIui
pa3MuYHBIX THUIIOB, IOJHBIE M COKpPALIEHHBIE YpPaBHEHUS peakuui
MOHHOTO OOMEHa, YUUTHIBAs yCIOBHS, PU KOTOPBIX 3TH PEAKIIUHU UIYT
710 KOHIIA

CdopmupoBaHHOCT, YMEHUHN NMPOBOJUTH PEAKIUU, MOJTBEPIKIAIOIINE
KaueCTBEHHBI COCTAaB  PA3JIMYHBIX HEOPraHWYECKUX  BEILECTB,
pacno3HaBaTh OINBITHBIM IYTEM HOHBI, NPUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HCOPraHNMICCKUX BCHICCTB

CdopMupoBaHHOCTh YMEHHI pPacKphIBaTh CYHIHOCTh OKHCIHMTEIHHO-
BOCCTaHOBUTEJIbHBIX peaxiuit MOCPEACTBOM COCTaBIICHUS

3JIEKTPOHHOTO OajaHca 3THX peaKinid

ChopMHUpPOBAaHHOCT, yMEHUN OOBACHITH 3aBHCHUMOCTh CKOPOCTH
XUMUYECKON PEaKIMU OT pa3InuHbIX (PaKTOpOB

ChopMHUpPOBAaHHOCT, YMEHUW  OOBSICHATH  XapakTep CMEIICHUs
XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT BHEIIIHETO BO3JACHCTBUS

(mpunnun Jle Hlatensbe)

O6H_Ia}1 1 HECOPTraHNYCCKasA XUMUA

2.1

2.2

2.3

2.4

CdopmMupoBaHHOCT, yYMEHUN pacKpbhIBaTh CMBICH [lepuoamueckoro
3aKOHa J.N. Meneneena 51 JIEMOHCTPHUPOBATH ero
CHUCTEMATU3HUPYIOIIYIO0,  OOBSCHUTEIBHYID U  IPOTHOCTHYECKYIO
byHKIUN

ChopMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaATh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX dJeMeHTOB 1-4 mnepuonoB Ilepuoanueckoit
cuctemMbl xuMuueckux diemeHToB J[.MI. MenneneeBa, HCHONIb3ys
HOHSTUS  «S-, P-, O-3JI€KTPOHHBIE OPOUTATIM», «IHEPTETUUECKHE
YPOBHU»,  OOBSACHATH  3aKOHOMEPHOCTHM  HM3MEHEHHsSI  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M MX COEAUHEHHUH MO NEepuoiaM W rpymnnam

[Iepronnueckont cucremsl Xumuieckux dieMmeHToB J1.1. MenneneeBa

CpopMHUpPOBAaHHOCTh YMEHHUI XapaKTepu3oBaTh (OMUCHIBATH) OOIIME
XMMHYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIECTB PA3IUYHBIX KIACCOB,
MOJNTBEPXKIATh  CYIIECTBOBAaHME  TE€HETHYECKOW  CBSI3M  MEXKIY
HEOPTaHUYCCKUMHU BEIIIECTBAMH c MTOMOIIIBIO ypaBHEHUU

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKI_II/Iﬁ

CdopMHpOBaHHOCTh  YMEHUH  YCTAHABIMBATH  MPUHAIJIEKHOCTH



HEOPraHWYECKUX BEUIECTB IO MX COCTaBY K OMNPEIEIEHHOMY Kiaccy
(rpymme) coeaMHEeHU (MPOCThIE BEUIECTBA — METAJUIBl U HEMETAIIBI,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aMCI)OTepHBIe THUAPOKCUHI, COJ'II/I)

2.5

2.6

2.7

2.8

2.9

3.1

CdopMHupoBaHHOCT, YMEHHUN HCIOIB30BATh XUMUYECKYIO CHMBOIUKY
JUISE  COCTaBlieHUS (OpMyN BEIIECTB W YPaBHEHHH XUMHYECKHX
peakmuii, cuctematudeckyto HomeHknatypy (IUPAC) u tpuBuansHbIe
Ha3BaHUsl OTJEIbHBIX HEOPraHMYECKUX BEUIECTB (yrapHblid Tas,
YIJIEKUCIBIA Ta3, aMMHaK, ramé€Has HW3BECTb, HETAll€Has W3BECTh,

MUTHEBAs COJa, MUPUT U JAPYTUE)

ChopMHUpPOBAaHHOCTh, YMEHHH XapaKTepu3oBaTh (OMUCHIBATH) oOIIHe
XUMHUYECKHE CBOWCTBA HEOPTaHMYECKUX BEIISCTB PA3IMYHBIX KJIACCOB,
MOJTBEPKIATh  CYIICCTBOBAHWE  TEHETHYECCKOW  CBSI3HM  MEXKIY
HEOPTraHWYECKUMHU  BENIECTBAMH € TIOMONIBIO  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

ChopMupoBaHHOCTh YMEHUH IJIAHUPOBATH U BBHINOJIHATH XUMUYECKUN
JKCIIEPUMEHT (pa3jIoKEHHE MEpPOKCUAA BOJOpPOJa B IPUCYTCTBUU
KaTajau3aTopa, ONPEJEIeHUE CPEIbl PaCTBOPOB BEIIECTB C ITOMOILIBIO
YHHUBEpPCAJIbHOIO HWHAMKATOpa, BIMSHHE pAa3IMYHBIX (AKTOPOB Ha
CKOpOCTh ~XHMHYECKOH peakiuy, peakuud HOHHOro oOMeHa,
KayeCTBEHHbBIC PeaKkIuy Ha cyibdaT-, KapOOHAT- U XJIOPUI-aHHOHBI, Ha
KaTHOH aMMOHHS, PEIIEHUE SKCIEPUMEHTAIBHBIX 3aJad 10 TeMam
«Metamb» u «HemeTanabsl») B COOTBETCTBUHU C IMPABHJIAMU TEXHUKHU
0e30macHOCTH MpH OOpaIlleHWH C BEIIeCTBAaMH M JIaOOpPaTOPHBIM
000pyZI0BaHUEM; IIPEICTaBIIST pe3yJIbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (QOpME 3alKucH ypaBHEHUH COOTBETCTBYIOLIMX

peakmuii 1 GopMyITHpPOBaTh BHIBOJBI HA OCHOBE 3THX PE3YJIHTATOB

ChopMHpPOBAaHHOCT, YMEHHUH COOJIOATh MpaBHJIa TIOJb30BaHUS
XUMHYECKOH TOCyloH W JabopaTopHBIM O00OpYJOBaHUEM, a TaKkKe
npaBuiIa oOpalieHnus ¢ BEIIECTBAMHU B COOTBETCTBUHU C WHCTPYKIMSAMU
0 BBITIOJTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB
ChopMupoBaHHOCTH ~ yYMEHHMH  XapaKTepU30BaTh  XHMHYECKHE
MPOLECCHI, JeKallie B OCHOBE MPOMBIIUIEHHOTO TOJYyYEHUS! CEPHOMN
KHCJIOTHI, aMMHaKa, a TakKe CPOPMHPOBAHHOCTh TPEACTABICHUN 00
oOLIMX HAy4yHBIX MPHUHLIMIAX M  JKOJOTMYECKHMX IpolieMax
XMMHUYECKOI0 IIPOU3BOJICTBA

XUMUS U )KU3HBL. PacyéThl

CdopMupoBaHHOCTh TPEACTABICHUNA O XUMHUYECKOW COCTaBIISIOMICH



3.2

3.3

€CTECTBEHHOHAy4YHOW KapTHHBI MHpA, POJM XHMHUM B II03HAHUHU
SBJICHUH NpUPOAbI, B (POPMUPOBAHMM MBILUIEHUS M KYyJIbTYphl
JUYHOCTH, €€ (YHKIMOHAIBHOH TPAMOTHOCTH, HEOOXOIUMOW IJist
pelIeHUs TMPAKTUYECKUX 337a4 M HIKOJOTHYECKH OOOCHOBAHHOIO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOTHON cpesie

CdpopMHUpOBaHHOCTH YMEHHI KPUTHUYECKH aHaJIM3UPOBATh
XUMHUYECKYI0 HH(POpPMAIUIO, TMOIYYaeMyl0 M3 pa3HbIX HCTOYHHKOB

(cpencTtBa MaccoBOM KOMMYHHUKAIUU, ceTh IHTEpHET U IpyrHe)

ChopMupoBaHHOCTh YMEHHUH COOMIOJAaTh MpaBUiIa HKOJIOTHYECKU
1€JIeCO00Pa3HOr0 TOBEIEHUSI B OBITY M TPYAOBOH JESITENbHOCTH B
LENSIX COXPAaHEHUS CBOErO 3J0pOBbS M OKpYXalolled MpUpOAHON

CpesI

3.4

3.5

Oco3HaBaTh OMACHOCTh BO3JICHCTBHS HA JKUBBIE OpPraHU3MBI
OnpeAeEHHBIX BEIIECTB, MOHMMas cMbici nokazatens [1K, noscusate
Ha MpUMEpPax crocoObl YMEHBIIECHUS U NPEAOTBPAILEHUS UX BPEIHOTO

BO3I[€I>10TBPI$I Ha OpraHu3M 4CJIOBCKa

CdhopmMupoBaHHOCTD YMEHUU IIPOBOAUTD BBIYHCIICHUS C
HCIIOJIb30BAaHUEM TIOHATHUS «MAcCOBasl JOJS BEIIECTBA B PAacTBOPE»,
O0OBEMHBIX OTHOIICHHWH Ta30B NPU XUMHYECKUX PEAKIHUSAX, MacChl
BEIIeCTBA WM 00BbEMa Ta3oB IO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM O00BEMY OJHOTO M3 YYAacTBYIOIIMX B PEAKIMHM BEIIECTB,
TETI0BOTrO 3¢ (eKTa peakluu Ha OCHOBE 3aKOHOB COXPAHEHMS MacChl

BCIICCTB, MPCBPAIICHUA U COXPAHCHUS SHCPIrun



MNPOBEPSAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KITACC

Kon
1

11

IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

TeopeTI/I‘I€CKI/IG OCHOBBI opraHqucxoﬁ XUMHUHN

[IpeameT opraHn4eckoil XMMUU: €€ BO3HUKHOBEHHE, PAa3BUTUE U 3HAUCHHUE B
IMMOJTYYCHHHU HOBBIX BCUICCTB U MATCPUATIOB. Teopm[ CTPOCHUS OPraHUYCCKUX

coequHeHnit A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

1.3

CrpykTypHble (OpPMYJIBl OPraHWYECKHX BEHIECTB. | OMOJOTHS, W30MEpHS.
XuMHYecKasi CBsI3b B OPraHMYECKMX COEAMHEHHUSAX — OAMHAPHBIE U KpaTHbIE
cBs3u. [IpencraBnenue o KinaccupUKalMu OpraHuYeCKUX BEILECTB

Homenknarypa  opraHM4yecKux  COEIMHEHMH  (cucremaruyeckas) U
TpUBHAJIbHbIE HA3BaHMS BaXXKHEUIIUX MpPeCTaBUTENEH KJIacCOB OpraHMYeCKUX

BE€IICCTB

YrieBoaopoibl

2.1

2.2

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKUN psia. MeraH W 3TaH —
MpOoCTEeHIINEe MPEACTaBUTENMN AIKAHOB: (PU3NYECKHE U XMMHUYECKHUE CBOMCTBA
(peakuuu 3aMelICHUs M TOPEHHUS), HAXOXKJIEHHE B NPUPOAE, MOIY4YECHUE H

IIPUMEHEHHE

AJKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUIN psiA. DTUJIEH U MPONMWIEH —
IpocTeiine MpeICTaBUTENN alIKeHOB: (PU3UYECKHe M XUMUYECKHE CBOICTBA
(peakuuy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATALUU, OKHCIEHUS U

HOHI/IMepI/ISaHI/II/I), MOJIYYCHHEC U ITPUMCHCHUC

2.3

2.4

Ankanuensl: Oyrtamuen-1,3 u mMetmnOyraaueH-1,3: cTpoeHue, BaKHEHIINe
XUMHYECKHE CBOICTBa (peaxrust MOJIMMEPU3AIIN ). [Tonyuenue

CUHTCTUYCCKOI'O KaydyKa U PC3UHBI

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUM psia. ALETHIICH
— NPOCTEUIIMHA TMpeJICTaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (U3MUECKUEe U
XMMHYECKHE CBOMCTBa  (peakuuu TUAPUPOBAHUS, TaJIOT€HUPOBAHUS,

TUpaTaliy, TOPEHUsI), IOJTyYeHHE U TPUMEHEHNE

2.5

Apenbl. beHzon: cocraB, cTpoeHHe, (U3UYECKHE U XUMHYECKHE CBOWCTBA
(peakuuy TaJOreHUPOBAHUS M HUTPOBAHUS), MOJYyYE€HHE M NPUMEHEHHE.
Tonyoun: coctaB, cTpoeHue, (puU3MvecKre U XUMHUYECKHUE CBOMCTBA (pEeaKIuu

raJIOTeHUPOBAHUSA M HUTPOBAHUS), MOJyYeHUE U MPUMEHEHUE. TOKCUYHOCTh



2.6

ApCHOB. I'eneTnueckas CBSA3b MCXKAY YIVICBOAOPOAAaMH, IMPUHAMJICIKAIIUMU K

Pa3IMYHBIM Kj1acCaM

IIpuponHblE HMCTOYHUKM YINIEBOLOPOAOB. IlpupoaHslli ra3 W IOIyTHBIE
HedTsabIe Ta3bl. Hed1h u €€ npoucxoxaenue. CrnocoOs! mepepadoTku HEPTH:
NEPEeroHKa, KPEeKUHT (TePMHUYECKH, KaTaTUTUYeCKui), mupoiau3. [IpoayKTe
nepepabOTKi HEPTH, WX TPHUMEHEHHE B TPOMBINUIEHHOCTH M B OBITY.

KaMeHHbIH yrosb U NpoayKThI €ro nepepadoTKu

Kucnoponcoaep:xaiine opraHuuecKue COeJUHEHUS

3.1

3.2

3.3

3.4

3.5

3.6

HPGIIGJII:HBIG OOAHOATOMHBIC CIHPTHI. MeTtaHoa u  3TaHOI: CTPOCHUC,
(1)I/I3I/I‘ICCKI/IC M XMMHYECKHE CBOMCTBA (pCaKHI/II/I C aKTUBHBIMHU MCTaJlllaMH,
TaJIOr€HOBOJOpOAaMH, ropeHHe), IMPUMCHCHHC. BOI[OpO,I[HBIe CBA3HU MCEXKOY
MOJICKYJIaMH CITUPTOB. I[eﬁCTBHG MCTAHOJIa U OTAHOJIa Ha OPraHU3M YCJIOBCKA.
MHoroaroMHbIe CIINPTHI. OTHIICHTIINKOJIb n TJIIMLCPUH: CTpOCHHUC,
(1)I/I3I/I‘-IGCKI/IG U XUMHYECKHE CBOMCTBa (B3aI/IMOHeI>’ICTBPIe CO ICIIOYHBIMHU
MCTaJllIaMH, KaYE€CTBCHHAs PC€aKIHud HAa MHOT'OATOMHBIC CHI/IpTBI). HeﬁCTBHG Ha

OpraHru3M 4YCJIOBCKA. HpI/IMeHeHI/IC TJIIMIOEPHUHA U OTUJIICHI JIUKOJIA

@DeHoI: CTPOEHUE MOJEKYJbl, (QU3NYECKHEe W XHUMUYECKHUE CBOMCTBA.

Tokcuunocth (henona. [lpumenenue dpeHona

Anbneruibl M KeToHbl.  DopMmanbpleruji, aueTalblIerujl: CTPOCHHUE,
¢usnueckue W XUMUYECKHE  CBOWCTBA  (peaklMd  OKHUCICHUS U

BOCCTAaHOBJICHHUA, KAUCCTBCHHBIC peaKHI/II/I), MOJIYYCHHUEC U ITPUMCHCHUC

O/HOOCHOBHBIE TIpeieIbHbIe KapOOHOBBIE KUCIOTHI. MypaBbuHAast U YKCyCHast
KUCJIOTBI: CTPOCHHE, (PU3MUECKUE U XUMHUYECKUE CBOMCTBA (CBOMCTBa, 00mIMe
JUI KJjacca KUCIIOT, peakuus >Tepu]UKalnuu), MOJydyeHHE U NPUMEHEHHUE.
CreapuHOBass M  OJIEMHOBAas KHUCJIOThl KAk MPEACTaBUTEIN  BBICIINUX
KapOOHOBBIX KHCJIOT. MblIa Kak COJM BBICHIMX KapOOHOBBIX KHCIOT, UX

MOIOIIEe NeHCTBUE

CrnoxHble 3(uUpbl Kak MPOU3BOJIHBIE KAapOOHOBBIX KUCIOT. ['miaponus
cloHBIX  3¢upoB. XKupel. I'maponmu3 xkupos. IlpumeHeHue KHUpOB.

buosiornyeckas poJib JKHPOB

VYrineBoabl:  cocTaB,  KilacCU(pUKanus  yrieBojoB  (MOHO-, [Ju- U
noyimcaxapuapl). [J0Ko3a — TpOCTEHIIMKA MOHOCAaXapui: OCOOCHHOCTH
CTPOCHHS MOJIEKYIbI, (pU3MUeCKre M XHMHUECKHUE CBOWCTBA (B3aUMOICHCTBUE
¢ rugpokcuaom Menu(ll), oxucieHne amMmuadyHBIM PACTBOPOM OKCHAA
cepedpa(l), BoccTraHoBIIeHHE, OPOKEHHE TIIFOKO3bI), HAXOXKJACHUE B TIPUPOJIC,
npuMeHeHue, Ouonorudeckas poib. dorocunre3. dpykrosza Kak u3oMep

rimoko3bl. Kpaxman m nemmonosa Kak HOpupofHble noaumepsl. CTpoeHue



4.1

4.2

5.1

5.2

Kpaxmajla U LIOCJIIIOJIO3bI. du3nyeckue M XUMHYECKHE CBOMCTBA Kpaxmalia

(runmponn3, KaueCTBEHHAsI PEaKIUs C HOJAO0M)
A3oTcoepKkale OpraHnaeckiue CoeTMHEHUS

AMUHOKHUCIIOTHI Kak aMm(pOTepHbIe OpraHndeckue coequHeHusi. Guzndeckue u
XUMUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha TpUMepe TIMIUHA). bruonorndyeckoe

3HAYCHHUEC aMHUHOKUCIIOT. HGHTI/I,Z[I)I

benkn xax MNPpUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCOAWHCHUA. HepBHqHaﬂ,
BTOpUYHASI U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOWCTBA OEJKOB:

TUIPOJIU3, ICHATYpallvsl, KAYEeCTBCHHbBIE peaKluy Ha OeKu
BricokoMoOnEKyISIpHBIE COEAUHEHUS

OcCHOBHbBIE TOHATUS XUMHUHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
IOJIUMEDP, CTPYKTYpPHOE 3BEHO, CTEIEHb IIOJUMEPU3aLlUM, CpPEaHs
MOJIEKYJIsIpHass Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX
COEIMHEHMI — ITOJIMMEPU3aLUsl U IOJNKOHICHCALIHS

OKCIEPUMEHTAIBHBIE METOJbl M3YYECHMs BEHIECTB W HUX IPEBPALICHHMN:
O3HaKOMJIEHHE C 00pa3laMu MNPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,

I1acTMacc, kayuykoB. [lonydeHne CHHTETHUECKOT 0 KayuyKa U pe3UHbI

11 KITACC

Kon

IIpoBepsiemMblii 3JIeMeHT COIepKAHUS

Teopemqecm/le OCHOBBI XUMHH

11

1.2

XuMHudecKkuil smeMeHT. AToM. Smpo aroma, H30TOMBI. DIJIEKTPOHHAS
000J104YKa. DHEpreTH4ecKue YpoBHH, IMOyPOBHU. ATOMHBIE OpOUTAIH, S-, P-,
d-anemeHTbl. OCOOCHHOCTH paCIpEeNiCHHsI JJIEKTPOHOB IO OpOMTANsIM B
aToMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOHPUTypaIysl

aTOMOB

Ilepuonnueckuii 3akoH u Ileproauueckas cucreMa XMMHYECKUX 3JEMEHTOB
J.M. MengeneeBa. Cpsi3p nepuoauueckoro 3akoHa u Ilepuoanueckoit
CUCTEMBbI XUMUYECKHUX 251eMeHTOB J[.M1. MenaeneeBa ¢ COBpeEMEHHON Teopuen
CTPOCHMSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XHMHUYECKUX
DJIEMEHTOB U O6pa3y€MI)IX HUMHU IIPOCTBIX U CJIIOKHBIX BEHICCTB I10 I'pymmaM “u

nepuoaam. 3HaueHue NEPUOANICCKOr0 3aKOHAa B pa3BUTHU HAYKH

1.3

Ctpoenue BemiecTBa. XHMHYECKas CBsI3b. BHIBI XWMHUYECKOW CBS3U
(koBaJieHTHAs HEMOJSpHAs W TOJsApHAs, MOHHAsA, MeTayindeckas). MoHsr:

KaTHOHBl M aHMOHBI. MeXaHH3Mbl 00pa30BaHUsI KOBAJEHTHOW XMMHUYECKOU



14

1.5

cBs13U (0OMEHHBIN M JOHOPHO-aKIeNTOPHBIN). BogopoaHas cBs3b
BanenTtHocTh. DnekTpooTpunaTeabHoCcTh. CTENEeHb OKUCIECHUS

BemectBa  MOJEKYJSpHOTO U HEMOJIEKYJISIPHOTO  CTPOEHHS.  3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTBA. [HUIBI KPUCTAUIMYECKUX  PELIETOK.
3aBHCUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMYECKOW PEIIETKH.
[TonsitTne o mucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBHI.

MaccoBas 1011 BelllecTBa B pacTBOpE

1.6

1.7

1.8

1.9

1.10

Knaccudukanus HEOPraHUYECKUX COEIMHEHM. Homenkiarypa

HCOPTaHNYCCKUX BCIICCTB

Xumuyeckass  peakius.  Knaccudukamus — XUMHYECKMX — PEakiuii B
HEOPraHWYeCKOW U OpraHMYeCKOM XHMMHHU. 3aKOH COXPAaHEHHSI MaccChl
BEILIECTB, 3aKOH COXPAHCHHWS M MPEBpAlIEHUS DHEPTUU TPU XUMHUYECKHX

peaKImsIx
CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3IU4HbIX (PaKTOPOB

Obpatumble peakuuu. XuUMHUecKoe paBHoBecHe. DakTOphl, BIMSIOMINE Ha
cOCTOsiHME XxumMuyeckoro pasHosecus. [Ipuanun Jle [larense

OnexTponuTryeckas aucconuanus. CHuibHbIE U ciaabbie amekTponuThl. Cpena
BOJHBIX PAacCTBOPOB BEILECTB: KHUCJAs, HEUTpajbHas, IIENOo4Has. Peakuun

HOHHOTO OOMEHa

111

2.1

OKHCIIUTEIHFHO-BOCCTAHOBUTEILHBIC pcakuuun
HeOpFaHI/I‘{eCKaH XUMUA

Hemeramnsl.  Ilomoxenue HemeramioB B llepuoauueckoir  cucreme
xumuueckux 3nementoB J.M. MenneneeBa u 0COOEHHOCTH CTPOEHUS aTOMOB.
dusnyueckre CBOWCTBA HEMETAJUIOB. AJUIOTPOINHs HEMETAJUIOB (HA MpUMEpe

KHCTIOpoJia, cephl, hocdopa u yrieposaa)

2.2

2.3

2.4

XUMHYECKHE CBOMCTBA BAKHEUININX HEMETAUIOB (TajOreHOB, CEphI, a30Ta,
dochopa, yrimepoga U KpeMHHMSI) M HMX COCIUHEHUH  (OKCHIIOB,
KHCJIOPOJICO/IEP)KAIMX KHUCIIOT, BOJAOPOJAHBIX coeAuHeHui). llpuMenenue

Ba)KHEHIIINX HEMETAJUIOB B UX COG,Z[I/IHCHI/Iﬁ

Mertamnel. [lonoxenue mMeramnoB B Ilepuogmdeckoil cucteMe XHMHYECKHX
anementoB J[.M. MenaeneeBa. OCOOEHHOCTH CTPOCHHS JJICKTPOHHBIX
obosouek atoMoB MertayuioB. OOmme ¢u3HYecKue CBONCTBA METAJLIOB.
CruiaBbl METaUIOB. DJIEKTPOXUMHUYECKUN PsiJl HAPSDKEHUN METAJIJIOB

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAIOB (HATpUM, Kalui, KalbIUH,
MarHuii, aJlOMUHUH, IIMHK, XpOM, JKele30, Mellb) U uX coeauHeHuit. OOme

CIIOCOOBI IMMOJIY4YCHH A MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJJIOB B 6LITy N TCXHUKC



2.5

3.1

3.2

3.3

I'enetnyeckas CBS3b HCOPTaHNYCCKUX  BCHICCTB, IMPUHAMJICKAINIUX K

Pa3IMYHBIM KJlaccam
XUMUS U )KU3Hb

Ponp xumuu B oOecrieueHHH BKOHOFHQCCKOﬁ, BHCPFCTI/IIICCKOI\/'I n HHIHCBOﬁ
6630H3CHOCTI/I, pPasBUTHUU MCIUIUHBI. Ilousatue o HAayY4YHBIX MCTOOax

IIO3HAHUA BEIIECCTB U XUMHWUYECCKUX peaKI_[I/Iﬁ

[IpencraBiaenuss 00 O0OmMMX HAay4yHbIX MPHUHIMIAX [POMBIIUIEHHOTO
MOJIy4EHUSI BAKHEMIINX BEIIECTB. YEIOBEK B MUPE BEIIECTB M MaTEPHAJIOB:
BAKHEHININE CTPOUTENBbHBIE MaTepuaibl, KOHCTPYKLHMOHHbIE MaTepUabl,
KpacKH, CTEKJIO0, KepaMHKa, MaTepHaibl JJIs JIEKTPOHUKH, HAHOMATEpUAIbI,
OpraHUYecKue U MUHEpaJIbHbIE Y00pEeHUs

XuMus M 300pOBbE 4YEJIOBEKA: IIPAaBHJIA HCIIOJIB30BAHMS JIEKAPCTBEHHBIX
npernapaToB, MpaBWwia 0€30MacHOTO HCIIOJIB30BAaHUS MpPENapaToB OBITOBOM

XHUMHHU B HOBCCZ[HGBHOfl KHU3HU
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