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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOmero o0Opa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanibHON 00pa3oBaTENbHONM MPOTPAMMBbI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraneHHbIx B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusax Poccuiickoi
®denepauuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIO)KeHU «CTpaternn pa3BuTusl BocnuTaHus B Poccuiickoit
®enepanuu Ha niepuon 1o 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY MOAXOMOB K pa3paboTKe MPOrpaMMbl MO XUMHUH, K OINPEACTICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00Y4YaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHble TosioxkeHnss ®PI'OC COO o B3auM0OOYCIOBICHHOCTH IIEJICH,
coJlep KaHMsl, pe3yJlbTaToB OOydeHHs: U TpeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XuMHYeCcKoe oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIY)XKHT 3aBEpIIAIOIIMM JTAallOM peau3aluh  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHHA. OTH ILEHHOCTH KAaCaroTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpHI
YEJIOBEeKa, a TaKXKe OSKOJOTMYEeCKM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o0Opa3zoBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro 00Iero oOpa3oBaHusl CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro OIpPENESICHbl B
mporpaMme MO0 XHMHUHM C YYETOM CHeU(PUKA HAyKHM XUMUU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1enedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPaeT OCOOYIO POJb B
COBPEMEHHOW LMBWJIM3ALMH, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILICHHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJCTABIECHUS 00 OKpYXKAIOIIEM MHUpE KaK O €JIUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJENCTBYSl C APYTUMU €CTECTBEHHBIMU HayKaMH, XMMHUsS CTaja
HEOTHEMJIEMOMN YaCThIO MUPOBOH KYJIBTYPbI, HEOOXOIUMBIM yCIOBUEM YCIIEITHOTO
TpyJda W SKH3HU KaXI0ro wieHa oOmectBa. CoBpeMeHHas XUMHUS KaKk Hayka
co3ujlaTeNIbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBlieHa Ha pEIICHUE



IJI00ANBHBIX MPOOJEM YCTOMYMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30aCHOCTU U OXPaHBbI 310POBBS.

B coorBercTBUM ¢ OOIIMMHU LEASIMH M IPUHLUIIAMU CPEIHEro OOIIEro
oOpaszoBaHusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHB
U3YYEHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOyvaromuxcs, HEOOXOOUMYI0 MM JJIsl  BBIPAa0OTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLUYyMa, IPOJOJLKCHMUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocTaBngomuMu  mpeaMeTa  «XuUMUs»  SABIAIOTCA  0a30Bble  KypChl —
«Oprannyeckas xumuss» U «OOm@as W HEOpPraHWyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4eckou xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUHU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckass XUMHUA» c(popMHpOBaHa B IpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKOM TEOPUU CTPOEHHUS OPraHUYECKHX
COCIMHEHHUW, a Takke Ha YPOBHE CTEPEOXUMHYECKUX M BJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemecTB. CBeleHUs 00 H3ydaeMblX B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIUHEHHN. B Kypce OpraHMyeckol XUMHUH TNOJYy4aroT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLINH.

[Ton HOBBIM yrioM 3peHHs B mpeamere «XuUMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHus
TEOPETUYECKU Marepuan M (AaKTOJIOTMYECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» 00ydaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HaTh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJOTUYECKUX MO3UIUH,
riy0oke TOHATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
000011aro11Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHUM O BaXXHEMIINX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBax M NMPUMEHEHHUM, A TAKKE O XUMHUYECKUX PEAKLUMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MpOTeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KAaHMSI, WMEIOIIMMH KYJbTYpOJIOTHYECKAA W MPUKIATHON
XapakTtep. OTH 3HaHUSA CHOCOOCTBYIOT TOHHMMAHHUIO B3aUMOCBS3M XUMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ pOJib B NO3HABATEJIBbHOM M IMPAKTHYECKOU
JESITEIbBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHsI K IPOLECCY



TBOpPYECTBA B 00JACTH TEOPUM M MPAKTUYECKUX MPHUIOKECHUNA XUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCSA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh HUHGOPMALMIO U
OpUMEHATh €€ I TOMNOJHEHUs 3HAHWM, penieHUus HWHTEIIEKTYalbHbIX U
HKCIIEPUMEHTAJILHBIX UCCIIEA0BATENIbCKUX 3a/1a4u. B 1enom coaepkanue yueOHOro
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS ~ M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OO0y4YarOIIMXCd MHUPOBO33PEHYECKOM OCHOBBI ISl TOHUMAHUS
bunocockux MaAEH, TaKWX KaK: MaTepUATbHOE €IWHCTBO HEOPTAaHMYECKOTO H
OpTraHUYECKOT0 MHUpa, OOYCIOBJICHHOCTh CBOWMCTB BEIIECTB HMX COCTAaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SIBICHUWA IMYTEM OSKCIIEPUMEHTa U
peIIeHUs] TMPOTHBOPEYMI MEXKIy HOBBIMH (akKTaMH W TEOPETHYCCKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTHUECKUX TpodieMm, a
Takke MpoOJeM COEpeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIMTAHMS, Pa3BUTUS U COLMAIM3ALUU
OoOy4JarommMxcss MPUHITHIE MPOrpaMMON IO XUMHUU TOJXOJbl K OIPEACIICHUIO
COJlepKaHUsI M TOCTPOEHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX y4EOHBIX JCHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHUE IS
pa3IMYHBIX BHUJOB JICSATEIBHOCTU: pELICHUs TMpoOJieM, TIOWCKa, aHaiu3a u
00paboTku nHGOpMAIINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa MPAKTUYECKOM
U HCCJIEI0BATEIbCKONU JCSATEILHOCTH, 3aHUMAIOICH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mpakTtuke npenogaBaHusl XMMHUM KaKk Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CpeiHEro o01iero o0pa3oBaHusi, IPU ONPEICICHUN
COJICPKATEJIbHOW XapaKTepUCTUKU 1IeJIeM M3y4YeHHUs TpeaMeTa HampaBICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCA (POpMUPOBAHKE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH 4YEJIOBEKAa U KAaK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOU NOAXOJ K OINPEACICHUIO LIEJEH W3y4EeHUs
MpeAMeETa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMHU LEIAMHU W3Y4YEHHS MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 1) siBisttOTCSA:

e (¢opMHUpPOBaHHWE CHCTEMBl XHMHUYECKMX 3HAHUM KaK  BaKHCHIICH
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOM
JIexKaT KIIIOUEBBIC MOHSTHUS, (YHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHE W TMOHHUMAHHUE CYIIHOCTH JIOCTYITHBIX
0000IIeHNH T MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C HCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opMupOBaHUE U PA3BUTHUE MPEIACTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIHil, HEOOXOMAMMBIX Il MPUOOpeTeHUs
YMEHHUM OpPUEHTHPOBATHCS B MHUPE BEIIECTB U XUMUYECKUX SIBJICHUH,
MMEIOLIMX MECTO B MIPUPOJIE, B MPAKTUYECKON 1 MOBCEAHEBHOW KU3HU;



e Ppa3BHUTHE YMEHHIA U CIIOCOOOB JESITEILHOCTH, CBI3aHHBIX C HAOIIOICHUEM H
OOBSICHEHHEM XUMHUYECKOTO OKCIIEPUMEHTa, COOJIOCHHEM  IpaBUII
©e301acHOro 0OpaITeHHsI ¢ BEIECTBAMH.

Hapsiny ¢ aTum, copepikaTellbHas XapaKTepUCTHKa IIeNiel U 3a71a4 U3ydeHUs
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHAa U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMHU TIPUOPHUTETAMHU B CHCTEME CpeaHero obmiero oopasoanus. CeroaHs B
NpENoAaBaHNK XUMUU B OOJbIIed CTENeHW OTHAéTCs  MPEANOYTEeHHE
NPaKTUIECKOH KOMIIOHEHTE COJCpKaHUs OOydYeHHUs, OpPUCHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHM3alliy, BIAJCIONIEro He
HA0OpOM 3HaHWN, a (YHKIHOHAIHHOW TPAMOTHOCTHIO, TO €CTh clocoOaMu W
YMEHUSIMHU aKTUBHOTO ITOJYYEHUS] 3HAHWUN U NMPUMEHEHHS WX B PEATbHOW JKU3HU
JUTSL peUICHUS PAKTUIECKHUX 3a/1a4.

B cBs3u ¢ 3THM TpH W3YY4EHUHM TMpeaMeTa «XUMHs» JIOMUHHPYIOIIEe
3HAYEHHE MPUOOPETAIOT TaKKe IIeTTU U 33]JaUH, KaK:

amanTanys oO0y4aromuxcs K yCJIOBHAM JTWHAMHYHO Pa3BHUBAIOLIETOCS MHpA,
dopMHUpOBaHME  HMHTEIUICKTYalbHO  pa3BUTOW  JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEHIECTBAMHU M HX
NpUMEHEHHEM;

dopmupoBaHre y OOyYarOIIMXCSl  KJIIOUEBBIX HABBIKOB  (KIFOYEBBIX
KOMIICTEHIIHI), MMCIONUX YHHBEPCAILHOE 3HAYCHUE IS PAa3lIUYHBIX BHUJIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHalnu3a U 00padOTKu MH(pOpMaLUH,
HEOOXOMUMBIX IS TPUOOPETEHUS] OIbITa JEATEIBHOCTH, KOTOpas 3aHUMAcT
BXHOE MECTO B TIO3HAHWU XUMHUH, a TaKKe Ui ONCHKH C MO3UIHA
IKOJIOTUYECKOM O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB W XUMHYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;

pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPYECKHX
CIIOCOOHOCTEM 00yUarOIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIC
3HAHUS 10 XMMHU B COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOIH30BATh
COBpPEMEHHbIC MH(OPMAIIOHHBIE TEXHOJOTHH JJIs TIOWCKA U aHaIW3a y4eOHOH U
HAYYHO-TIONYJISIPHOM MH(POPMALIUK XUMUYECKOTO COACPIKaHUS;

¢dopmHpoBaHUE U pa3BUTHE Y O0YYAIOIINXCS ACCOLMATHBHOTO M JIOTHYECKOTO
MBIIUIEHUS, HAOIIOAATEeIPHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPBIE 0COOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPHU TUIAHUPOBAHUU M TIPOBEICHUM XHMHUYCCKOTO
IKCTICPUMECHTA,;

BOCIIUTAaHWE Yy oOOydaronmxcsi yOexkIEHHOCTH B  T'YMaHHUCTUYCCKON
HAMPABJICHHOCTH XHMHHU, € BaXXHOW POJM B PEHICHUH TIIOOATBHBIX MPoOIeM
paIMOHAILHOTO MPUPOIOIOIBL30BAHMSI, MTOTIOJIHEHUS SHEPTETHUECKUX PECYPCOB U
COXpaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOIICHHUS K TPUPOJEC M CBOEMY 3JIOPOBBIO, a TaKKe NMPHOOPETEHHS OIbITa
WCIIOJIb30BaHUS TMOJIyYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PCIICHUA B
CHUTYAIIUSX, CBA3aHHBIX C XUMHUYECKUMHU SBIICHHUSIMH.



B yuebHOM maHe cpemHero oOmero oOpa3oBaHHS MPEAMET «XHUMHU)
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeIMETHOU obsactu «EcTecTBeHHO-HAay4YHbIE
PEIMETBD.

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YpOBHE
cpeaHero oomiero oopazoBaHusi, cocrapisieT 68 vaco: B 10 kimacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefienio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHn4YecKOr XMMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpOEHUs OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 110JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKkux BemecTB. [omonorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBSI3H.

[IpencraBienne o kiacCU(pUKAMU OpraHuveckux BemiecTB. HomeHkiatypa
OpraHUYECKUX COEIUHEHUU (CUCTEMaTU4yecKas) M TPUBHAIBHBIE Ha3BaHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHUYECKUX BELIECTB, HAOIIOJACHUE U
OIMCAHUE JEMOHCTPALMOHHBIX OIBITOB 110 MPEBPAILEHUIO0 OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (IJI1aBjIeHHE, OOYTIMBAaHUE U TOPEHUE).

Yriesoaopoabt

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTHUYECKMH psa. MeraH W 3TaH —
OpoCTeiIlne NPEACTABUTENN AaJKaHOB: (PU3NYECKUE M XMMHUYECKHE CBOWCTBA
(peakuuy 3aMeIleHUsT M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIEH U IMPONUIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMCTBa
(peakMu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIpaTallMd, OKHUCJICHHUS U
MOJINMEPHU3ALINH ), TOTYYEHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOyranueH-1,3: cTpoeHue, BaKHeWIIne
XUMUYECKUE CBOWCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psijl. ALIETUIIEH
— MpPOCTEHIINNA MpeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKkUMM I'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, (uU3NYECKUE M XUMHUYECKHE CBOMCTBa
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJIYUEHUE U NMPUMEHEHHE. Tonyon:
cocmas, cmpoenue,  uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONYYeHue U npumeHerue. TOKCUYHOCTb
apeHOB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, MPUHAMICKAIUMHA K
Pa3IMYHBIM KJIaCCaM.

IIpuponHble UCTOYHUKHM YriIeBOAOPOAOB. lIpupoaHbiii ra3 U IOIYyTHBIE
HedTanble Ta3pl. Hedth um e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:



NIEPETOHKA, KPEKUHI (TEPMUYECKUW, KaTATUTUYECKH), nuposu3. I[IpomaykTsl
nepepadoTKu HeTH, UX TPUMEHEHUE B MPOMBILIUIEHHOCTH U B ObITy. KameHHbIi
yToJb ¥ POAYKTHI €ro MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHME C O0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIMH
«Heptp» u  «VYromap», MOJEIUPOBAHUWE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJyUYEHHUE ITUIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnslie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHYECKOM peakuuu (Maccel, OO0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKLIMH [0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB HIIM IPOAYKTOB PEAKIIUH).

Kucaopoacoaepxaiiue opranuieckue coeJUHEeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBL. MeETaHOI M 3TaHOJ: CTPOCHHUE,
¢uznyeckue M XHUMUYECKHE CBONCTBA (pEaKkIUM C AKTUBHBIMH METAJUIAMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BoaopoaHbie CBsI3U MEXAY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢uznyeckue W XUMHUYECKHE CBOICTBA (B3aUMOJEHCTBUE CO IIEJIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHu3M yenoBeka. [[pumenenune rauuepuHa U STUICHTITUKOJIS.

®deHoM: CTPOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue enoua.

Anpaerunpl U kemouvl. DopMalbIeruj, aleTalbIeruja: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH), IOJYyUYEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpelieibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHas U
YKCYCHasl KHCIIOTBI: CTpOeHHE, (prU3HuecKne U XUMHUYECKHE CBOICTBa (CBOMCTBA,
o0mue Uil Kjacca KUCIOT, PEaKIysl 3TepU(pUKalUu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KHUCJIOTHl KaK MPEACTABUTENIN BBICIINX KapOOHOBBIX
KHUCITIOT. Mblja KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIEE AEHCTBUE.

CrnoxHble 3(QUpPbl Kak MPOU3BOJAHBIE KapOOHOBBIX KuCIOT. [uuponus
cioxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buomornueckas
POJIb KUPOB.

VYraeBoawsl: coctaB, kjaccuukaius — yriieBoAoB  (MOHO-, JU- U
nonucaxapuibl). ['oko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKUEe W XMMHUYECKHE CBOICTBAa (B3aMMOJEUCTBHE C
ruapokcugoM menu(ll), okuciaeHne amMmmHauyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B MPHUPOJIE, MPUMEHEHUE,
ouonoruueckas poib. Dotocunte3. OpykTo3a Kak H30Mep TIOKO3BI.

Kpaxman u nemnono3a Kak NpupoaHbie nmoauMepbl. CTpoeHue Kpaxmana H
Heuroso3bl.  PU3MYECKUE W XMMHYECKHE CBOMCTBAa Kpaxmaja (THAPOJIH3,
KAaueCTBEHHAs PEAKIUS C HOJIOM).




DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
MpOBE/ICHHE, HAONIOJCHHE U ONHMCAHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KaUYe€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcuzmoM Menu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKMCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmemau(ll), BzammomeicTBHEe Kpaxmanga C HOJOM),
MPOBE/ICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnslie 3anaun.

Bbluncinenuss 1Mo YpaBHEHHIO XHWMHYECKOM peakuuu (Maccel, OO0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMH IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A3oTcozeprKanue OpraHuIecKue COCTUHCHMUS.

AMHMHOKHCIIOTHI KaKk aM(pOTEpHBIE OpTaHWYECKHE coeAuHEeHUs. DU3nvecKue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TimiuHa). buonormyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTuab.

benku kak NpUpOJIHBIE BBICOKOMOJICKYJISIpHBIE coeauHeHus. [lepBuuHasi,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OeikoB. XHMHYECKHE CBOWCTBA OECJIKOB:
TUIPOJIN3, ICHATYpALHsl, KAYECTBEHHBIC PEAKIINKU Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB W HUX IMPEBpaICHUI:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpals OEIKOB MPH
HarpeBaHWM, [IBETHBIC PEAKIINHA OSITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUsI

OCHOBHBIC TOHATHS XUMHU BBICOKOMOJICKYJISIPHBIX COCIMHECHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3AIUN, CPEAHSIS MOJICKYIIIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHCHHHA —
MTOJIMMEPHU3AITUS U TIOJTUKOHICHCAITHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHMsI BEIIECTB M WX IPEBPAILICHUIA:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHHE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX TIOHATHM, TaK W TOHSATHH, SBJSIONIUXCS CUCTEMHBIMHU ISl OTICIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHWE, HAYIHBIA (DaKT, THUIOTE3a,
3aKOH, TEOPHSs, aHAJU3, CUHTE3, KiIacCUu(PUKaIMs, NepUOAUIHOCTh, HAOIIOJEHUE,
U3MEpCHHE, PKCIIEPUMEHT, MOJICITUPOBAHHE.

dusnka: MaTepus, DHEPrHus, Macca, aToM, OJJIGKTPOH, MOJIEKYyJa,
DPHEPreTUYECKUA YypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHUE
BEIECTBA, (PU3NUCCKUE BETUINHBI U €AUHUITBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Oumochepa, oOMEH BEIIECTB B OpTraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (OETKH, YTJIEBOJbI, KHUPHI,
bepMeHTHI).



['eorpadusi: MuUHEpaABI, TOPHBIE TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLIMBO,
peCypCHL.

TexHOJorus: IMHUILIEBbIE MPOAYKTHI, OCHOBBI PAaLMOHAIBHOIO IUTAHU,
MOIOLIME CPELICTBA, JEKAPCTBEHHBIC U KOCMETUYECKUE IIPENapaThl, MaTEpUalIbl U3
VCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKUN dJeMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAs
000J04YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpesesieHusl 3JEKTPOHOB MO OpOUTAIAM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPHOJOB. DNEKTPOHHASI KOHPUTYpaALUsi AaTOMOB.

[lepnognueckuil 3akoH U llepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOoHA U [lepmoamyeckoil CUCTEMbI
xuMuaueckux anemMeHToB Jl. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TMEpUOjaM.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemecTBa. XUMHUYECKas CBsA3b. BuUABl XWMHYECKOW CBS3U
(koBaJIeHTHasl HEMOJSIpHAas W TOJSpHAsl, MOHHAs, MeTauimdeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJEHTHONM XUMHYECKOM CBsI3U (OOMEHHBII U  JTOHOPHO-
akuentopHsiil). Bomopoanas cBs3b. BaneHTHOCTb. JIEKTPOOTPHUIIATEIHHOCTb.
Crenenb okucieHus. MIoHbI: KAaTHOHBI 1 AHUOHBI.

BemecTtBa  MOJEKYJIPHOTO M HEMOJIEKYJSIDHOTO — CTPOEHUSA.  3aKOH
ITOCTOSTHCTBA COCTAaBa BEIIECTBA. Wbl KPUCTAJUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucrteMax. VICTHHHBIE M KOJUIOWJHBIE PacTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCINHEHUN. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYEeCKass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCcaM.

Xumuueckass — peakuusa. Kimaccupukanuss XUMHUYECKMX — peakiuii B
HEOPraHWYECKOM M OPraHWYeCKOM XHMHH. 3aKOH COXPAHEHMsI MAcChl BELIECTB,
3aKOH COXPaHEHUS W MPEBPALLICHUS SJHEPTUM TP XUMUUECKUX PEAKLIUSX.

CkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3inuyHbIX (pakTopoB. OOpaTHMble
peakuuu. XHUMHYECKOE paBHOBecHe. DaKTOpbI, BIMAIOIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlaremnse.

Dnektponutuueckas auccounanus. CuiabHble U ciadble anekTponutsl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IEIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB W HX NPEBpAICHUN:
neMoHcTpanus Tabiui «Ilepuoauyeckas cucrema xuMudeckux sjaementos . U.
MeHneneeBay, M3ydeHHE MoOJieNIed KPUCTAUIMYECKUX PENIETOK, HaOtoJACHUuEe U
OMHCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHE TEPOKCHIA
BOJIOPOJia B MPUCYTCTBUU KaTaJlu3aTopa, ONPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIWKATOpA, pEaKIMd HOHHOTO OOMeHa),
MIPOBEJICHNUE TTPAKTUUECKON paboThl «BiusHue pa3IuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIUM».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKMX pEakludid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, pPAcUEThl C HMCIIOIb30BAHUEM IOHSATHUSI «MAcCOBas
JTOJISI BELIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilomoxkenne HemetaiuioB B llepuoamueckon  cucrteme
xummudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOTE€HOB, CEpbI, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHU ).

[IprumeHeHne BaXXHEUIIINX HEMETAILUIOB U UX COEUHECHUMN.

Meramnel. Ilonoxenne meramnoB B [leproanueckoil cucreMe XUMHUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. O0mue ¢guzndeckue cBoiicTBa MeTaioB. CIUlaBbl METaJIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, aJlOMUAHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue crocoObl momydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
U3y4YeHUE KOJUICKINH «MeTayuibl M CIUIaBbl», 0O0pa3IOB HEMETAJUIOB, PEIICHUE
HKCIIEPUMEHTAILHBIX 3a/a4, HAOJIOJEHWE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHUSA C PACTBOPAMHU
KHUCJIOT U LIEJI0Uei, KaYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuétHble 3anaumn.

PacuéTtel macchl BemiecTBa WM O0OBbEMA ra3oB IO WM3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Tsl Macchl (00bEMA, KOJIMYECTBA BELIECTBA) MPOIYKTOB PEAKIIMH, €CIU OAHO
13 BEILIECTB UMEET MPUMECH.

XUMUA U KU3Hb

Ponp xuMum B 0OeCIEUeHHH 3KOJIOTHYSCKOM, SHEPreTHYSCKOW U IHIICBOM
0€30macHOCTH, Pa3BUTHH MeAWIHUHBL [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.



[IpencraBiaenuss 00 OOHmMX HAYYHBIX MPHUHIMIAX  [POMBIILIEHHOTO
IOJIy4CHUS BaXKHEHIINX BEILECTB.

YenoBek B MHpE BEIIECTB M MATEpUAIOB: BA)KHEUIINE CTPOUTEIbHBIC
MaTepuaybl, KOHCTPYKLIIMOHHBIE MaTepuasbl, KpacKH, CTEKJIO, KEpaMHKa,
MaTepuaybl Ul JEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKUE W MUHEPAJIbHBIC
yno0peHus.

XAMHS W 3I0pPOBBE 4YEJIOBEKA: IPAaBHJIA HCIIOIb30BAaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia O0E30MaCHOTO MCIIOJIb30BAaHUS MPENapaToOB OBITOBOM XUMUHU
B [IOBCETHEBHOU KU3HHU.

MexnpenMeTHbIe CBSI3H.

Peanuzanuss  MEXNpEeAMETHBIX CBA3€H MNpH  HW3YyYEeHUHM o0med u
HEOPraHU4EeCKOW XUMHUH B 11 Kacce OCyIIEeCTBIAETCA Ye€pe3 UCIIOIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W TMOHATHH, SIBISIOMIMXCS
CUCTEMHBIMH JUJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KIacCUpUKalus, NEepUOJUYHOCTh, HAOIIOACHUE,
HKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusrka: MaTepHsi, SHEPIUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PAHOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUYECKUI YPOBEHb, BELIECTBO, TENO,
00BEM, arperaTHO€ COCTOSIHME BEIECTBA, (PU3MUECKUE BEIMYUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, O3KOCHCTeMa, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJE3HbIE HCKOAEMBbIE, TOILIUBO,
peCypCHI.

TexHonorus: XUMUYeCKasi MPOMBIIUIEHHOCTh, METAJUTYPTHUsl, ITPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIBCKOXO3SMCTBEHHOE IPOU3BOJCTBO, ITHILEBAS
OPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHUX IpenapaToB, NIPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepHaIOB,
AJIEKTPOHHAs MPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TPOTPAaMM  CpPEIHEro oOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HaydHo-meTonuyeckoi OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBHM ¢ CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIhTATOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o01miero o0pa3oBaHMsl BBIJICTICHBI CIASAYIOMUE COCTABIISIONINE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CaMOOIIPECIICHUIO;

HaJIMYME MOTHUBAIMH K O0YUCHHIO;

[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaronIuXxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH IEITOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4KME MPABOCO3HAHUS IKOJOTUYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBUTH
1EIN U CTPOUTH JKU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE pe3yJabTaThl OCBOCHHUS TMpeaMeTa «XHUMHS» TOCTHTAIOTCS B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIHHOM JEATEIBHOCTM B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBCHHBIMH IIEHHOCTSIMU
U ujeasaMyd POCCUMCKOrO Tpa)kAaHCKOTO OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpMaMU U TpaBWIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00y4Jarommxcs.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpakaroT
c(hOpPMHPOBAHHOCTh OTbITa IMO3HABATEILHOW U TMPAKTUYECKON JIeITEIbHOCTH
OOy4JaronIMXcs M0 peaqu3aiyy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
4acTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHMS 00YJaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXCHUS K 3aKOHY M ITPABOIOPSIKY;

MPEACTABIICHUS] O CONMAJIBHBIX HOpPMax U TpaBUjaX MEKIMYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHWH y4eOHBIX W IMO3HABATENLHBIX 3a/a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTORB;

CIIOCOOHOCTH TOHWMATh W TPUHAMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;



2) IaTPHMOTHYECKOr0 BOCIIUTAHUS .

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJeIUI0
OTE€UECTBEHHON XUMUMU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B 00OJACTU TEOPUU MU MPAKTUYECKOTO
NPUMEHEHUS XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHUSI HAyKU €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;

UHTEpeca M [O3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUUM U TOCIEAYIOIIEM
aHaim3e MHPOPMAIMK O MEPEAOBbIX TOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CIOCOOHOCTH OILICHUBATh CUTYAIlUH, CBA3AHHBIEC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBCHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE IIOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMaHHS LEHHOCTEH 30poBOro U 0Oe3omacHOro obpas3a JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwiI 0e30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

NOHMMAaHUSl UEHHOCTHM NPaBWJI HMHAUBUAYAIbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHWH NPaKTUYECKUX 3ajad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuid pa3InvyHoro pojia, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOM TPaeKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccuu W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
oTpeOHOCTEH O0IIeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA



HKOJIOTUYECKU 1I€TIECOOOPA3HOTO OTHOILICHHUS K MPUPOJIE, KaK HCTOUYHHUKY
CYILECTBOBAHMSI )KM3HU Ha 3EMJIE;

NOHMMAaHHUA TJI00AJBHOIO XapakKTepa 3KOJOTHYECKUX Ipo0JieM, BIIMSHUSA
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOJAHON U COLIMAIIBHOM CPEIbI;

OCO3HaHUSl HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTHKEHUM XUMHMH IS
peuIeHus BOIPOCOB PALMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTUBHOTO HEINPUATUSA JEWCTBHUM, NPHUHOCAIIMX BpEl OKPYKAIOIIECH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HaJIM4YMs PA3BUTOrO HKOJIOTMYECKOTr0 MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
ombITa NEATEIIBHOCTH JKOJIOTUYECKON HaIlpaBJIEHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xemodoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILLIECTBEHHON MPAKTHKY;

NOHMMaHHA cCHeUu(UKH XUMUU KaK HayKd, OCO3HaHMA €€ polu B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpYKarolleM MHUpE Kak O €JUHCTBE IMPUPOJBI U YEJIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUU MpoOJeM COXpaHEHHs
IIPUPOTHOTO PaBHOBECHS,

yOEeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHUMHH JJII  COBPEMEHHOM
UMBUJIM3AlMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W BAXXHOW pOJIKM B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbl, pEHIEHUU II100adbHBIX TPOOIeM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPTETUUECKOM, MUIIEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUH MEIUIMHBI, OOECHEUYEHUU YCIIOBUMN
YCIEIIHOTO TpyJa M SKOJIOTMYECKH KOM(OPTHON JKM3HM KaXKIOro dieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAHHA CYIIHOCTH METOJOB
NO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
NoJlydyaeMble 3HAHUA Ui aHAIU3a U OOBSICHEHUS! SIBJIICHUN OKPY’KaoILEero MUpa u
IPOUCXOAAIINX B HEM U3MEHEHUH, YMEHHUS JIelaTh 000CHOBAHHbBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMMEIOUIMXCS JaHHBIX C LEIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

WHTEpeca K MO3HAHUIO U UCCIIEN0BATEIbCKOMN NEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pasNu4HbIX chepax mpodeccruoHaIbHOMI
NEeATEIbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOIO MpeaMeTa «XUMHUsS» Ha
YPOBHE CpeAHEro o01Iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIe MOHATHUS, OTpa)Karouue
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUUPUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOTIOACHHE, U3MEPEHHE, IKCIIEPUMEHT U JPYyTHE);

YHUBEpCaJIbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH M COITMAIBHON KOMIIETEHIIUU 00y4aroInXcs;
CIIOCOOHOCTH oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC y4COHBIC
JIEWCTBUS B MIO3HABATEIIBHON U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbIE PE3YIbTAThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMH  TIO3HABAaTEIbHBIMH, KOMMYHUKATUBHBIMU UM  PETyJISTUBHBIMU
JCUCTBUSIMH.

OBaanenne YHHBEpPCATbHBIMHA yueOHbIMH NMO3HABATEJIbHBIMU
AEeCTBUAMM:

1) 6a30BbIe JJOrMYecKue AeiiCTBUA:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIU3UpOBaTh  MpPoOJEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C TOCTABJICHHBIMHU HEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
UCIIOJIb30BAaTh COOTBETCTBYIONIUE TIOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAaHUSA W KpPUTEpUU [UIS KIAacCU(UKAIMK BEIIECTB M
XAMUYECKUX PEAKIINIM;

YCTAHABJIMBAaTh MPUYMHHO-CJIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXXJIeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUST B paccMaTPUBAEMbBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIONIB3YEMbIC B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECCKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYeckas (opmyna, YpaBHEHHE XUMHUYECKOU
peakiuu — TMpU PEHICHUH Y4eOHBIX TMO3HABATEIBHBIX W TMPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUIA.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:



BJIa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHMS BEUIECTB U XUMHUYECKHX
peakuuii;

bopMyIMpOBaThH 1IENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIE
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJ€Th HAaBBIKAMU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M IPOBEACHMUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOATh 32 XOIOM
IpoIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (opMyIHMpOBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTENHFHO IOCTOBEPHOCTHU PE3yIbTAaTOB MCCIEI0BaHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

npuUOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW W MPOEKTHOM
JESITEIbHOCTH, MPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEIHICHUS] MPaKTUYECKUX 3aJlady, NPUMEHEHUIO Pa3InYHBIX
METOJI0B MO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpMauu (HaAy4yHO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmuM3upoBaTh UH(MOPMAIIMIO PA3IUYHBIX BUIOB U (POpM
MIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATH eé JTOCTOBEPHOCTD U
HEMPOTHUBOPEUUBOCTH;

dbopMyIupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHBIE METOABI MPU TIOUCKE U
orbope wuHPOpMaNMK, HEOOXOAMMOW JUIsi BBIMOJMHEHHUA YYEOHBIX 3a1ad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HMHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTHIA U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMY  TPEACTABICHHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(MOpMaIel: MPUMEHATh MEXIpeAMeTHbie ((pusuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaTJISIHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JIeHCTBUSIMMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI B XOJ€ JUAJIOTa W/WIH
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYIHMPOBATh CBOU  MPEAIOKEHUS
OTHOCHTEIFHO BBITIONTHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEl pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIbHO HJIM COBMECTHO CO CBEPCTHUKAMH MPH BBITOJTHEHUN
XUMHUYECKOT0 3KCIIEPUMEHTa, MPAKTHUECKONH pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaan3alid y9eOHOTro MpoeKTa U (HOpMyIUpPOBaATh BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN IMyTEM COTJIACOBAHUS TO3WIIMKA B
X0J1e 00CYXIeHHS 1 OOMEHa MHEHUSMH.



OByajieHUe YHHBEPCAJIbLHBIMH PEryJISTUBHBIMU AeHCTBUSMM:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYIIECTBISATH CBOI IM0O3HABATEIbHYIO
NeSATEIbHOCTh, Ompenessis e€ Leau W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJMMOCTA KOPPEKTHUPOBATh Tpe/jlaraéMblii  alroput™m ACHCTBUN mNpu
BBINIOJIHEHUU YYEOHBIX U HCCIEN0BATENbCKUX 3ajad, BbIOMpaTh Hambojee
b deKTUBHBIN Ccroco0 MX pemieHuss ¢ y4€TOM TOJyYeHHs HOBBIX 3HAHUH O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISTh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH HAa OCHOBE CaMOaHaJM3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAKAOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUU B TIO3HAHUU SBJICHHUU
Opuposbl, B (OPMHUPOBAHMM MBILUIEHUS U  KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIsl pelIeHUs] TPAKTUYECKUX 33124
U 9KOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO M MPHUPOJHOMN
cpene;

BJIAJCHUE  CUCTEMOM  XUMHYECKHX  3HAHHWWA, KOTOpas  BKJIKOYAET:
OCHOBOIOJAralole MOHATUSA (XMMHYECKUH JJIEMEHT, aTOM, JJIEKTpOHHas
000JI0UKa aToMa, MOJIEKYJIa, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi ¢dopmyna (pa3BEpHyTass U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIA CKeNeT, (YHKIMOHAJIbHAS TpYIIa,
pajuKai, U30Mepus, U30MEPbI, TOMOJIOTUYECKHUI PsiJl, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINEe COEAMHEHHUS, MOHOMED, MOJMMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannueckux BemiectB A. M. ByTtiepoBa, 3akoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XWUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaxX, COCTaBe, IMOIYYEHHH U
0€30MacHOM HCIOJIb30BAaHUM BaKHEWUIIMX OPraHWYECKUX BEIIECTB B OBITY H
NPaKTUYECKOHN AESATEIBHOCTH YEJIOBEKa;

Cc(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NMpPHU
OMKMCAHUM COCTaBa, CTPOCHUS U MPEBPAIIECHUI OPraHMYEeCKUX COSANHEHUM;

c(OpPMHPOBAHHOCTh YMEHHUM HCIOJb30BAaTh XUMHUYECKYI) CHMBOJIUKY JJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
bopMya OpraHMYEeCKMX BEUIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
W3rOTaBIMBATh MOJENIHM MOJIEKYJ OPraHMYE€CKUX BELIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;



c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh H3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIAcCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOJI U a30TCojepKallue
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEAMHEHUS), JaBaThb WM Ha3BaHUA II0
cucremarudeckord HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIbHBIC
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWJICHIJIMKOJb, TNHIEpUH, (eHol, (hopManbaerul], aleTalbIeru, MypaBbUHAs
KHUCJIOTA, YKCYCHAsi KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsST KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHUH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHUABl XHUMHYECKOW CBSI3H B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TOJOXKCHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOWCTBA TUIMYHBIX NPEICTABUTENICH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, MPOIUJIEH, alleTUJIEH,
oyranuen-1,3, metmnOyraauen-1,3, GeH30JI, METaHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
TJIMIEPUH, (PEHOJI, alleTalbJIerul, MypaBbUHAsl M YKCYCHas KHUCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTFOCTPUPOBATH TEHETHYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUU C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIEBOIOPOIHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Tra3, Yroyib), CIOCOOBI WX MepepabOTKU H
MPaKTUYECKOE TPUMEHEHHUE NIPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 10 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HUCXOJIHBIX
BEIIECTB WJIU MPOJAYKTOB PEaAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHHUKW 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHU, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMUYECKUX SBJICHUM (HAOII0IeHNEe, N3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOCyIol U J1TabOpaTOpHBIM O0OpPYJOBAHUEM, a TaKXKe IMpaBwia OOpalieHUus ¢
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH U BBHINIOJHATh XUMHUYECKHM
AKCHEPUMEHT (IIPEBPALICHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TIOJIyYEHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypaIusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEIKOB) B



COOTBETCTBUHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpameHuu C
BEIIECTBAMU M JTAOOPATOPHBIM OOOpPYJOBaHUEM, TPEJCTABIATh PE3YIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alucH YPAaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyJIUpOBaTH BEIBOIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

chOpMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIUIO, TMOJYy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM
uHopmaruu, IuTepHeT u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHUYECKH
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPAHEHMSI CBOETO 3/I0POBBS U OKPYXKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUS HA >KUBBIE OPraHU3MBI OMNPEIEIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEJOTBPAICHUST KX BPEIHOIO BO3ACHCTBHS HA OpPraHU3M
YEJI0BEKA;

JUIsi 00yYaronuxcsi ¢ OTpaHUYCHHBIMH BO3MOYKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHUS BEIECTB U
XUMUYECKUX SIBIICHUI;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins ns 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHMS Kypca «OOIass U HeopraHudeckas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBJIICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JJIsl PEIICHUS TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpele;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, pP-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJIIPHBIH OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHUS, XUMHUYECKAsI CBS3b
(KoBajIeHTHas, MOHHAs, METaJUTMYeCKas, BOJAOPOIHAS ), KpUCTAJUIMYECKas pelieTka,
TUNBl  XUMHUYECKHX  pEAKIMH, PaCTBOpP, DJIEKTPOJUTHI, HEDIJICKTPOIUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMsSI MAcCChl BEUIECTB, 3aKOH COXPAHCHMSI W MPEBPALICHUS SHEPTUU
P XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHUPOBO33PEHUYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKHX SBIICHHH, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,



COCTaBE, MOJIyYEHUH U 0€30I1aCHOM MCHOJb30BAHUM BAKHEUIIUX HEOPTaHUYECKUX
BELIECTB B OBITY M PAKTUYECKOM IEATEIBHOCTH YEI0BEKa,

C()OPMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEPHbIE IMPU3HAKU TMOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHSITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX IPEBPALLCHUN;

C()OPMUPOBAHHOCTh YMEHHUH MCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHUH XHMMHUYECKUX  pEakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIbIA ra3, aMMHak, TaméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEENSITh BAJIEHTHOCTh M CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSX Pa3IMYHOIO COCTaBa, BUJ XWMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJUIMYECKasi, BOJAOPOHAsA) B COCTUHEHUAX, TUI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs), XapakTep cpelbl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMUPOBAHHOCTb YMEHUI yCTaHaBJIUBATh IIPUHAIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpEneIEHHOMY KJaccCy/TpyIine
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl M HEMETAJLJIbl, OKCU/bl, OCHOBaHUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHUI PacCKpbIBaTh CMbBICI MEPUOANYECKOro 3aKoHa /1.
W. MenaeneeBa 1 JEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoit cucTeMsl
xumudeckux snemeHToB JI. M. MenneneeBa, MCHONb3ysA MOHATHS «S-, P-, d-
AJIEKTPOHHBIE opouTtanm, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS! CBOMCTB XMMHMUYECKHX 3JIEMEHTOB U MX COEOUHEHUI
110 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

chOpMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3jIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TI'E€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KIACCU(DUIMPOBATH XUMHUYECKUE PEAKLUUU IO
pa3IMYHBIM TMPHU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTEIEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKiMK, YYacTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUW COCTABJISITh YPaBHEHHUS PEaKUUid pPa3IUUHbIX
TUIIOB, TIOJHBIE U COKpPALIEHHBIC YPABHEHMSI PEAKIMi HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLMU UAYT 10 KOHIIA;

C(OPMUPOBAHHOCTh YMEHHUI TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3jJMYHbIX HEOPraHMYECKUX BEIIECTB, PAaCIO3HABATh



ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOpPMHPOBAHHOCTh YMEHUW XapaKTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIeXkKAIMEe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUs] CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHIUAMAX WU
HKOJIOTHYECKUX MTPOoOIeMax XMMHUYECKOT0 TPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUIN TPOBOJUTH BBIYHCICHUS C HCIIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IpU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIIIECTB, TEIJIOBOro 3¢(deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAIICHUSA U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA TTOJIb30BAHUS XUMHUECKOU
NOCYJIOM W JabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO JT1a0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCHEPUMEHT (pa3sioKEHUE MEePOKCHAa BOJAOPOJa B MPUCYTCTBUU KaTaauzaTopa,
ONpEJENeHNEe Cpeabl PacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHJMKATOPa, BIUSHUE PA3TUYHBIX (PAaKTOPOB Ha CKOPOCTh XUMHYECKOW peaKIvH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyibdaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad MO
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIlEHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 000pPYIOBaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3yJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJY4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJItOJaTh  TpaBUjia  AKOJOTHYECKHU
11e71eco00pa3HOro TOBEICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B LEJSIX
COXpPAHEHMSI CBOETO 3JIOPOBBS M OKPY’KAIOIIEH MPUPOJHOU Cpelibl, 0OCO3HABATH
OMacCHOCTh BO3JEHUCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTIEHHBIX BEIIECTB, IOHUMAs
cvbeicnt mokazarens [IJIK, mosSCHATP Ha mTpuMepax CHocOObl yMEHBIICHUS W
MpEAOTBPAIEHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;



JUIsT 0OYyJaronuxcsi ¢ OTPAHUYCHHBIMA BO3MOYKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL CHENBIX W CHa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Pa3zgea S. BoicokoMoJIeKY/IsIpHBbIE COeIMHEHUS

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumenoBanue pa B U TeM u¢poBsbI
Ne ni/m HporpaMmbi PAALTO ¢ Beero Konrpoabnsie IIpakruuyeckue f:é p?:f 0(:3 aT:J)ILHLI e
padoThI padoThI pecypes
Pa3znea 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOM XMMHUM
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOEHHUsI OPTAHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Htoro no pazneny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenpHbIE YTIEBOIOPOIbI — aTKaHbI 2
99 HenpenenbHbie yrieBogopoIbl: alKeHbI, 5 1
QJIKaIUCHBI, aJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
24 [IpupoaHbIE HCTOYHUKH YTIEBOJIOPOAOB U 3 1
WX mepepadoTKa
Hroro mo pazueny 13
Pa3nen 3. Kuciiopoacoaep:kainue oprannyeckue coeinHeHust
3.1 Crupter. @enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHbie 3¢upsl
3.3 YrineBoasl 3 2
Hroro 1o pasneny 13
Paznea 4. A3oTcoaepxaiye OpraHudecKkue coe{uHeHust
4.1 AMUHBI. AMUHOKUCTIOTHI. benkn 3
Hroro mo pazneny 3




5.1 ‘ ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

Kouau4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM uppoBbIE
Ne i/ EpOrPAMMEI pa Beero Konrpoabubie IlpakTuueckue f)]gp(al::f) OBAT e.l)'lbl-lbl e
padoTshI padoTshI pecype
Pa3znea 1. Teopernyeckue 0CHOBbI XUMUM
Ctpoenue atomoB. [lepuoauyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
19 Ctpoenue BemniecTBa. MHOrooopasue 4
BEIIIECTB
1.3 XUMUYECKHE peakLiuu 6 1 1
Htoro no pazneny 13
Paznen 2. Heopranuueckasi xummusi
2.1 MerTanasl 6 1
2.2 Hemeramnsr 9 1 1
23 CBs13b HEOPraHUYECKUX U OPTAHNUYECKUX 5
BEIIIECTB
Hroro no pazgeny 17
Pa3nen 3. Xumus u )Ku3Hb
3.1 ‘ XuMus U )KU3Hb 4
Wroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne ara uppossie
n/n Tewa ypoxa Bcero Kontpoarsrie | Ilpakrmieckue fIISyHEHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoThI pecypebi
1 [IpenmeTt opranuueckoil XuMuu, e€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYECHHE
Teopus ctpoeHHst OpraHM4YECKUX
2 coequHenuiit A. M. bytieposa, eé 1
OCHOBHBIE T0JIOKEHHUS
[IpencraBnenue o knaccuukanum
3 opranuyeckux BeuiectB. Homenknatypa 1
(cucremaTuyeckas) U TpPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKHX BEIIECTB
4 AnKaHbI: COCTAB 1 CTPOCHHE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIIre 1
IIPEICTAaBUTENHN aJIKAHOB
6 AJIKEeHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUieH U NPONUIeH — IpocTeiine 1
IIPEICTAaBUTENH aJIKEHOB
8 [TpakTruyeckas padora Ne 1. «ITomyuenue 1 1
STHJIEHA U U3yYEHHE €r0 CBOMCTBY
Ankanuensl. byranuen-1,3 n
9 Metunoyranuen-1,3. [lonyuenue 1
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHHS,
10 TOMOJIOTUYECKHUM psAll. ALETUIIEH — 1
MIPOCTEUIINN NTPEACTABUTEND AIKUHOB
11 Beluncienus no ypaBHEHHUIO XUMHUYECKOU 1




peakiuu

ApeHsl: 0eH301 U TOJIyoJl. TOKCUYHOCTh

12
apeHoB

13 I'enernyeckas CBSI3b YIIEBOIOPOAOB,
NPUHAIISKAIINX K PAa3IHYHBIM KJIaccam
[TpupogHbIe HICTOYHUKH YTIEBOJOPOIOB:

14 MIPUPOJIHBIN Ta3 U MOMyTHbIC HEPTIHBIC
rasbl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOIOB:

15 MIPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
ras3sl, HeTh M MPOAYKTHI €€ mepepaboTKu

16 KonTponbHas pabota no pazaeny
«YTII€BOIOPOABD)

17 [IpenensHbBIe OJTHOATOMHBIC CITUPTHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHOroaToMHbI€ CIUPTHI: TUIICHTIIUKOIb U
TIIATIEPUH

19 DEeHOJI: CTpOEHHUE MOJIEKYJIEL, buzuveckue
Y XUMHUYECKHE CBOMCTBA, TPUMEHEHUE

20 Anpaeruspl: hopManbaAeTHI U
aleTanpaerua. AeToH

21 OnHOOCHOBHBIE IIpe/ieNbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAs M YKCYCHAsI

29 [IpakTrueckas pa6v0Ta Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KUCIIOTBI»
CreapuHOBas U OJIEMHOBAS KUCIIOTHI, KaK

23 MPECTaBUTENN BBICIIHX KapOOHOBBIX
KHUCIIOT

24 Mpina Kak conu BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIee IeHCTBHE

o5 CrnosxHble 3(Upbl KaK MPOU3BOJIHbBIE

KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX




3¢upoB

26 Kupsr: runponus, NpuMeHEHHE,
Ouos0ruueckas pojb )KUpPOB
VYrneBoabl: cocTaB, KiaccHupUKaIUS.
27 Baxwneiinume npencraBuTeNu: riroKo3a,
bpykTo3a, caxaposa

8 Kpaxmai u neimirono3a Kak NpupogHbIe
MTOJIMMEPBI

Kontposnbnas paboTta mo pazaery

29 «Kucnopoaconepxaiinue opraHu4ecKue
coenuHeHUs»/ Beepoccuiickast
IIpoBepouHas paboTa

OO01mmas XxapaKTeprCcTHKa a30TCOIePIKAITIX
30 OpraHUYECKUX COCITMHCHUM /
Bcepoccuiickas npoepounas pabota

31 AMWHEBI: METHJIAMUH W aHWUJINH

AMMHOKHUCIIOTHI Kak aM(pOTEepHBIE
OpPTraHUYeCKUE COSTUHEHMSI, UX

32 onoormnueckoe 3HaueHue. [lernrrnmsl.
benku kak mpupoiHbIe
BBICOKOMOJIGKy.]'I?IpHI)IC COCINHCHUS

OCHOBHBIE TTOHSITUS XUMHUHU

33 .
BBICOKOMOJICKYJIAPHBIX COCAUHCHUU

OcCHOBHBIE METO/BI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH.
[InacTmaccel, KaydyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 371EMEHT. ATOM. DJIEKTPOHHAS
KOH(HUTrypamus aTOMOB

KoauuyecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydyeHus

DJIEeKTPOHHbIE
undgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTeMa XMMH4YeCKUX demeHToB 1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHHS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHYECKHX 3JIEMEHTOB M UX COCIMHEHHUH 110
rpymiaM v nepuojaam. 3HaueHue
MEPUOINYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB J[.J. MeHaeneeBa B
pPa3BUTHHU HAYKH

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BUJIbl; MEXAHU3MBbI 00pa30BaHMS
KOBAJICHTHOM CBsI3U. BogopoaHas cBs3b

BaneHTHOCTB. DNEKTPOOTPULIATETLHOCTD.
CreneHn okucienus. Bemiectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHUS

Iloustue o AUCTICPCHBIX CUCTEMAX.
VIcTHHHBIC U KOJUTOMIHBIC PACTBOPBHI.
MaccoBas 107151 BEIIeCTBa B pacTBOpE

Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COeAUHEHUN. [ eHeTnyeckas
CBA3b HEOPTraHWYECKHUX BEUIECTB, PA3ITMYHBIX
KJIACCOB

Krnaccudukanus XuMHYECKUX peakiui B




HEOPraHU4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS S3HEPIUU IIPH
XUMHYECKHUX PEAKLMIX

Ckopoctb peakiuu. OOpaTuMble peaKiuu.
XUMHUYECKOE PAaBHOBECUE

10

[TpakTuyeckas padora Ne 1. «Biusiaue
pa3uYHbIX (PAKTOPOB HA CKOPOCTh
XMMHYECKON PEaKIIUn»

11

12

13

14

15

DnexTponauTHyecKkas auccoruanus. [lonsrue
0 BoJIOpoHOM mokazarene (PH) pactBopa.
Peaxiiuu nonnoro oomena. I'muaponus
OpPraHUYeCKUX U HEOPTaHMYECKUX BEIECTB

OKuCINTENbHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 anexTponnse
pacIuiaBoB ¥ pacTBOPOB COJIEN

Kontponbnas paboTa mo pazaery
«TeopeTndeckre OCHOBBI XUMUM»

Mertainnsl, ux nonoxkenue B [lepuoanueckoit
CHUCTEME XUMUYECKUX deMeHToB [I. U.
MenpeneeBa 1 0COOEHHOCTU CTPOSHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBA
METAJIJIOB

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH PAJT
HaIpsHKEHUH METaJUIOB

16

XUMUYECKHE CBOMCTBA BaXKHCHIITHX
METaJIJIOB (HATPUA, Kalmuil, KalblUi, MarHuH,
ATIOMHUHHI) U UX COETUHEHHM

17

18

XHWMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COE€IMHEHUI

XUMHUYeCKHe CBOMCTBA IIUHKA, JKelle3a U UX
COCIMHEHUI




19

[TpakTuyeckas padora Ne 2. "Perenue
HKCHEPUMEHTAIbHBIX 33a4 110 TEMe
«Mertamaen"

20

21

22

Hewmeramisl, X MOJIOKECHUE B
[Tepuonuueckoit cucreMe XMMUYECKUX
anemeHToB 1. . Menjeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusndyeckue CBOMCTBAa HEMETAJIJIOB.
AnoTponusi HEMETaUIOB (Ha IpUMeEpe
KHCIIOpoJia, cephl, hocdopa u yriepozaa)
XHWMHYECKUE CBOMCTBA TAJIOTCHOB, CEPhI H UX
COCIMHCHUI

23

24

25

XUMHUECKUE CBOICTBA a30Ta, Gocopa u ux
COCTUHEHUN

XHWMHUYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeIUHEHUN

[IprMeHeHne BaXXHEUIINX HEMETAUIOB U UX
COE€IUHEHUN

26

27

28

O06o001IeHre B cucTeMaTH3aIys 3HAHUH 110
teme «Hemeramnbl». Beraucnenus mo
YPaBHCHHUSIM XUMHUYECKHUX PEAKIHHA 1
TEPMOXHUMHUYECKUE PACUETHI
[TpakTuueckas pabota Ne 3. «Pemienue
AKCIIEPUMEHTAIIBHBIX 33724 110 TEME
"HemeTaman1"»

KonTponbHas pabota mo Temam «MeTasuib»
u «Hemeramiby

29

HeOpFaHI/I‘-ICCKI/IC " OPraHUYCCKHUEC KUCIIOTHI.
HeOpFaHquCKHe 1 OPraHu4C€CKHUEC OCHOBAHUA

30

AmMpoTepHble HeopraHu4ecKHue u
OpraHUYeCcKHe COeNUHEHU. | 'eHeTnueckas
CBSA3b HEOPraHUYECKUX U OPraHUYECKUX




BCIICCTB

Poib xuMuH B 00€CIIEYEHUH SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHUU MEIUIIHMHBI
[IpencraBnenus 00 0OINX HAYYHBIX
32 MPUHIIMATIAX TTPOMBIIIICHHOTO MTOTYyYSHUS 1
BOXHEHIIINX BEIICCTB
33 YesoBeK B MUpE BEIIECTB U MAaTEPHAJIOB 1
34 XuMUS ¥ 3J0POBbE YEITOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KITACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

1

11

1.2

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

TeOpCTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHNHU

ChopMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYyYHOW KapTUHBI MHpA, POJIM XUMHHM B TO3HAHUU
SBJICHUWA TIPUPONBI, B (OPMHPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIHMOHAIBHON TIpaMOTHOCTH, HEOOXOIUMOM IS
pelIeHUsT TPAKTHUYECKUX 33aJa4 M OKOJOTHYECKH OOOCHOBAHHOTO
OTHONICHUS K CBOEMY 3/I0POBBIO U MIPUPOIHON cpesie

Bnanenne cucremoll XUMHUYECKUMX 3HAHMH, KOTOpas BKIIIOYACT:
OCHOBOIOJIararoime MIOHSTHS (Monekyna, BaJICHTHOCT,
JIEKTPOOTPHULIATEILHOCTh, CTENEHb OKHCICHMS, XMMUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpDHBIA OOBEM, YIIEpOAHBINA CKEJeT,
(GyHKUMOHANbHAS ~ IpylHa,  pajJukans,  HU30Mepusi,  M30MEphI,
FOMOJIOTMYECKUH psJl, TOMOJIOTH, YIJIEBOJOPOJAbI, KHCIOPOA- |
a30Tco/epKalllue COEJUHEHUs, OMOJIOrMYEeCKH AaKTHBHBIE BEILECTBA
(yrieBoapl, >KHUpBL, OCJIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COECIUHEHHUs); TEOPUM U 3aKOHBI (Teopus
XUMHUYECKOTO CTpoeHusi opranuueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XMMUH, (AKTOJIOTHYECKUE
CBEICHMS O CBOMCTBAaX, COCTaBe, MOJIYYEHUHM U O€30IaCHOM
UCIOJb30BAHUM BAXKHEMIIMX HEOPraHMYECKUX M  OPraHUYECKHUX
BELIECTB B ObITY M MPAKTUYECKOM JIeATEIBHOCTH YeIOBEKa

1.3

14

ChopmMHpoBaHHOCTh YMEHMH BBIABIATH XapaKT€pHblE MPHU3HAKU
MOHATUM,  yCTaHaBIMBaTb WX  B3aUMOCBS3b,  MCIIOJIB30BATh
COOTBETCTBYIOIIME IOHSTHUSI TPU OINHCAHUU COCTaBa, CTPOCHUSA U
IIPEBPALIEHUI OPraHUYECKUX COETMHEHUIN

Cc(OPMHPOBAHHOCTh YMEHHUH HCHOJIb30BATH XMMUYECKYIO CHMBOJIHUKY
JUISL COCTaBJIEHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaléHHON) (OpMya OpraHMYeCKHMX BELIECTB M  YypaBHEHHH
XUMHUYECKUX PEAKIINil, U3rOTaBINBATh MOJEIN MOJIEKYJI OPraHUYEeCKUX
BELIECTB I WIIIOCTPALMA MX XUMHUYECKOIO M IPOCTPAHCTBEHHOIO
CTPOEHHUS

1.5

ChopMHPOBAaHHOCT, ~ YMEHHH  yCTaHaBIMBaTh  MPUHAICKHOCTH
M3YYEHHBIX OPraHUYECKMX BEMIECTB II0 MX COCTAaBYy M CTPOEHHIO K
onpeaeaéHHOMY Kiaccy (Tpymme) coeauHeHHd  (YIrieBOIOPOIH,
KHCIIOPOJT W A30TCOJEPIKAIINE COCAWHCHUS, BBHICOKOMOJICKYIIPHBIC
COCMMHEHHUs), JaBaTb WM  Ha3BaHWsA 1O  CHCTEMaTHYECKOM
nomenkiarype (IUPAC)

1.5

1.6

CpopMHUpPOBAaHHOCTH YMEHHS ONPEACIATh BHUIBl XUMHUYECKOU CBSI3U B
OpPTaHMYECKUX COSAMHEHUSX (OJJMHAPHBIC U KPaTHBIE)

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TOJOXKEHUS  TEOpPHH
CTpoeHHsI opranuyeckux BemiecTB A.M. BytnepoBa g o0bscHeHUs
3aBUCUMOCTH CBOMCTB BELIECTB OT HUX COCTaBa U CTPOEHUS; 3aKOH
COXpaHEHHUsI MACCHI BELIECTB




VYrnesomopoasl.  Kucnoponcomepxkampie ¥ a30TconepiKaiiue
OpraHUYecKUe COeTMHEHMsI. BRBICOKOMONIEKYIISIpHBIE COCTMHEHHS

2.1

ChopMupoBaHHOCTb yMEHUIl NPUBOAUTH TPUBHUAIbHBIE Ha3BaHMS
OTJENIbHBIX OPraHUMYECKUX BEIIECTB (ITUJIEH, IPONWIEH, AalleTUJIEH,
STWICHIJIMKOJb, TIULIEpUH, (eHod, (opManbaerui, aneTaabIerun,
MypaBbUHAs KUCJIOTA, YKCYCHas KHCIOTa, OJEHHOBAas KHCIOTa,
CTeapMHOBas KHCJOTa, IJIIOKO3a, (PyKTO3a, Kpaxmai, LeJUIrJo3a,
IJIMLIKH)

2.2

ChopMupoBaHHOCTE YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nYecKue W XHMHUYECKHE CBOWCTBA THIMYHBIX IPEICTaBUTEIICH
pPa3IUYHBIX KJIACCOB OPTaHWYECKUX BENIeCTB (METaH, JTaH, JTHJICH,
MPOMWICH, aneTuieH, Oyraawen-1,3, mermnOyraauen-1,3, OeHzodm,
METaHOJI, TAHOJ, STUJICHIJINKOIb, TJIMIEPHH, (EHON, aleTaabIeTus,
MypaBbHHAsS M YKCYCHasl KHCJIOTBI, TJIFOKO3a, Kpaxmall, IeJUIIJI03a,
aMUHOYKCYCHasl KUCJIOTa)

2.3

2.4

ChopMHUpOBaHHOCTE YMEHHS WLIIOCTPUPOBATh TEHETHYECKYIO CBSI3b
MEXIy  TUIOUYHBIMA  TPEICTABUTEIIIMH  PA3JIMYHBIX  KJIACCOB
OpPTaHHYECKUX BEIIECTB YPABHCHHUSIMH COOTBETCTBYIOIIMX XUMHUYECCKHIX
PEaKIHii C UCIIOJIb30BAaHHEM CTPYKTYPHBIX (POPMYII
CdopMupoBaHHOCTH yMEHUs XapaKTepU30BaTh HMCTOYHUKHU
YIIEBOJIOPOAHOTO CHIPbs (HEDTH, MPUPOIHBIIA ra3, yroib), CIOCOObI NX
nepepaboTKH U MPAKTHYECKOE MPUMEHEHHE MPOTYKTOB IePepadOTKH

XUMHUS U KU3Hb. PacuéTrl

3.1

3.2

CpopMUpOBaHHOCTH YMEHHM BIIAJIETh CUCTEMOW 3HAHUI 00 OCHOBHBIX
METOAaX Hay4HOI'O MO3HAHMSI, UCIIOIb3YEMBIX B XUMUU NPHU U3yUYEHUU
BEIIECTB M XUMHUYECKUX sBJIeHUW (HAOMIOIEHHE, HW3MEpPEHHE,
SKCIEPUMEHT, MOJICTTUPOBAHUE), HCII0JIb30BaTh CHUCTEMHBIE
XUMUYECKUE 3HAaHUS IS TPHHATHS pEHIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalLIUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

ChopmupoBaHHOCT, yMEHHH COONIOAaTh TpaBUiIa TOJIB30BaHUS
XUMUYECKON TIOCYJ0OM M J1TabOpaTOpHBIM O0OpYTOBaHHMEM, a TaKXKe
npaBmiia o0palleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C UHCTPYKIHUSIMHU
T10 BBITIOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB

3.3

CpopMUpPOBAaHHOCTh YMEHHH IJIAHUPOBATH M BBIMOIHATH XUMHUYECKUN
SKCIEPUMEHT (MPEBpALIEHUsI OPraHUYECKHUX BEIECTB MPHU HarpeBaHUH,
MOJyYeHUE 3TUICHA U U3YYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIUU
OpraHMYECKUX BEIECTB, JeHATypalus OENKOB NpU HarpeBaHUH,
[IBETHBIC PEAKIIMU OEJKOB) B COOTBETCTBUM C MpaBUJIAMU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1aOOPaTOPHBIM
o0opynoBaHuEM; MPEJICTABIISTh pe3yJIbTaThI XUMHUYECKOTO
JKCIIepUMeHTa B (opMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX
peakmuii 1 GopMyIMpPOBaTh BHIBOJBI HA OCHOBE ITHX PE3YIHTATOB

3.4

CdopmupoBaHHOCTH YMEHUI TPOBOJAUTDH BHIYHCICHUS M0 XUMUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOTHOTO BEIIECTBA HIIH
MPOJYKTa PEaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO
M3 UCXOHBIX BEIIECTB UM MIPOTYKTOB PEAKITHHN)

3.5

CdopmupoBaHHOCTH yYMEHUN KPUTHUYECKH aHaJIU3UPOBATh
XUMHAYECKYI0 HMH(OpMAIMIO, MOTy4aeMyl0 M3 pa3HbIX HCTOYHUKOB
(cpeactBa MaccoBoii nHMopmanuu, cetb IHTepHET u Apyrue)




3.6

CdopmupoBaHHOCTE yMEHHI COOMIONATh MpaBWIA AKOJOTHUECKU
1enecoo0pa3Horo MoBeNeHUsT B OBITY U TPYIOBOM AEATEIHLHOCTU B
LENSAX COXPAHEHHS CBOETO 3J0POBbS U OKpPYXKAlOLEH NPUPOIHON
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JEHCTBUS HA JKUBbIE OPraHU3MBI
ONpe/IeIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAsI CMBICI TOKa3aTess
I[IJK (mpenenpHO AOMYCTUMON  KOHIIGHTpAllMW), TIOSICHATH Ha
npuMepax crmocoObl YMEHBIICHHS W TMPEIOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YeJIOBEeKa

11 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1

11

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro o01ero 00pa3oBaHus

TeopeTI/Iqe(:KHe OCHOBBI XMMHNH

Bnanenue cucreMol XMMUYECKMX 3HAaHHUM, KOTOpas BKIIKOYAeT:
OCHOBOTOJIATAIONINE  TOHATHS  (XMMHUYECKHUH  DJIIEMEHT,  aToM,
ANEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3J1eKTPOHHBIC OPOUTAIH ATOMOB,
UOH, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTEIEHb
OKMCIIEHUsI, XMMHUECKas CBS3b, MOJIb, MOJISIpHas Macca, MOJISIPHBIN
00bEM, KpUCTAJUIMYECKasl pelETKa, TUIBl XUMHYECKUX peakUui
(OKUCITUTENBbHO-BOCCTAHOBUTENIBHBIE, 3K30- U SHJAOTEPMHUYECKHE,
peaKkiu HOHHOIO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAs]  TUCCOLMALNSA, OKUCIUTENb, BOCCTAaHOBUTEIb,
CKOpPOCTh XMMHYECKOM pPEaKlUu, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHbI (TEOpHs 3JIEKTPOIUTHUYECKON auccormanuy, llepuonnueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKUH A3bIK XUMHH, (PAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, TMOJYYEHHUH U OE30MacHOM WCIIOIB30BAaHUH BaKHEHIIIX
HEOPraHWYeCKUX BEIIECTB B OBITY W MNPAKTUYECKOM JeATelIbHOCTH
4eJ0BeKa

1.2

C(I)OpMI/IpOBaHHOCTI) yMeHI/Iﬁ BBISABIIAATE XapPAKTCPHBIC IIPU3HAKH U
B3aMMOCBA3b H3YYCHHBIX HOHHTI/II\/JI, IMPUMCHATE COOTBCTCTBYIOIIUC
NOHATHUA TIPpU OIIMCAHUHU CTPOCHUA U CBONCTB HEOPTaHNYCCKUX
BCIIECCTB U HX npeBpameHI/Iﬁ; BBIABIIATH B3aUMOCBA3b XHUMHYCCKHX
3HAHUM C IIOHATHUAMU u NpEACTaBICHUAMU APyrux
C€CTCCTBCHHOHAYYHEBIX IPCIAMETOB

13

BJ'IaI[eHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHYECKUX sABIEHUN (HaOmIOJqeHWe, W3MEpEeHHue, HKCIIEPHUMEHT,
MOJICIIMPOBAHNE)

14

1.5

ChopMUpOBaHHOCTh YMEHUH ONpEACNSATh BaJCHTHOCTh H CTEICHBb
OKHCIICHHS XHUMHMYECKHX OJJIEMEHTOB B COCIMHEHHUSX pa3IMYHOTO
COCTaBa, BHJ  XHMHYECKOH  CBs3W  (KOBaJeHTHAs, HOHHAsd,
MeTaJuIn4yecKas, BOJOPOJHAs) B COCTUHEHUSAX, TUIl KPUCTAITMYECKON
PEemETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJEKYJspHas, MOHHas,
MeTaJuInYecKas)

CdopmupoBaHHOCTh YMEHUU OMPEAETSATh XapakTep CPeabl B BOAHBIX
pacTBOpaxX HEOPraHUYECKUX COEAUHEHUI

1.6

ChopMHUpOBAaHHOCT,  YMEHHSI  KJIACCH(UIIUPOBATH  XMUMHYECKHUE




1.7

peaKknuu Mo pa3IuYHbBIM MpHU3HAKaM (YHCITy M COCTaBY pearupyromIux
BEIIECTB, TEIUIOBOMY 3(deKTy peakiuu, HU3MEHEHUIO CTeleHen
OKUCJICHHUS  D3JIEMEHTOB,  OOpaTUMOCTH  PEaKIUH,  yYaCTHIO
KaTaJIu3aTopa)

ChopmMupoBaHHOCTh YMEHUH  COCTABIIATH ypaBHEHUS  peaKuuil
pPa3IMYHBIX THIIOB, IOJHBIE M COKPALIEHHBIE YpPaBHEHUS peakLui
MOHHOI0 OOMEHA, YUUTHIBas YCIOBUS, IPU KOTOPBIX 3TU PEaKUUU UIYT
JI0 KOHLIa

1.8

1.9

1.10

CdopmupoBaHHOCTh YMEHU MPOBOJIUTH PEAKIIUMH, MOATBEPIKIAIOIINE
KaueCTBEHHBIM COCTAaB  PA3JMYHBIX HEOPraHWYECKHUX  BEILIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, NPUCYTCTBYIOIIUE B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEILLECTB

ChopmupoBaHHOCTh YMEHHM PacKpbIBaTh CYIIHOCTb OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peakuui IIOCPEACTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEeaKIuu OT pa3InyHbIX (PaKTOpoB

1.11

2.1

ChopmupoBaHHOCTh yMEHHMI OOBACHATH  XapakTep CMELICHUS
XUMHYECKOTO PAaBHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JCHCTBUS
(npunnun Jle [latenbe)

O6u1a;1 W HCOPraHU4CCKasa XUMUs

CdhopMupoBaHHOCTb yMEHHUH packpbiBaTh cMbich [lepuoanyeckoro
3aKOHa J.N. Menneneena u JIEMOHCTPUPOBATH ero
CHUCTEMAaTU3UPYIOLYI0,  OOBSCHUTENBHYI0 M  IPOTHOCTUYECKYIO

GbyHKITIH

2.2

CdopmMupoBaHHOCT YMEHUHN XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHX »3JeMeHTOB 1—4 mnepuonoB Ileproanueckoit
cuctembl xuMuueckux diemeHToB J[.MI. MeHneneeBa, HCHOJIb3ys
MOHATHS «S-, P-, O-37€KTPOHHBIE OpOUTAN», «IHEPreTUUYECKHUE
YPOBHH»,  OOBSICHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOMCTB
XUMUYECKHUX AJIEMEHTOB M MX COEAMHEHUH MO MepuojaM U rpynnam
[Tepuonnueckoit cucrembl xumMuieckux 3aeMeHToB .M. Menneneesa

2.3

2.4

CdopmupoBaHHOCTh YMEHUH XapaKTepH30BaTh (ONMUCHIBATH) OOIIME
XUMHYECKHE CBOMCTBA HEOPIAaHUYECKUX BEILECTB PA3INYHBIX KIACCOB,
MOATBEPK/AaTh  CYUIECTBOBAHWE  TI€HETUYECKOM  CBA3ZM  MEXKAY
HEOPraHWYECKMMH  BEUNIECTBAMM  C  IIOMOLIBIO  ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUI

ChopMupoBaHHOCTb ~ YMEHMH  yCTaHaBJIMBaTh  IPUHAIJIEKHOCTh
HEOPraHWYECKNX BEUIECTB 0 MX COCTaBY K ONPENEIEHHOMY KIaccy
(rpynme) coenuHeHMH (MPOCTHIE BEUIECTBA — METAUIbl M HEMETaJlIbl,
OKCH/Ibl, OCHOBAaHMSI, KUCJIOThI, aM(POTEpHBIE THIPOKCHUIBI, COJIH)

2.5

2.6

CdopmupoBaHHOCTh YMEHUH HCHOJB30BAaTh XUMUYECKYIO CHMBOJIHKY
JUI  coCTaBleHHs (OpMyYJT BEIIECTB M YpPaBHEHHH XUMHUYECKUX
peaknwmii, cucreMatrueckyto HomeHknatypy (IUPAC) u tpuBHnaibHbIe
Ha3BaHUS OTHENIbHBIX HEOPraHMYeCKUX BellecTB (yrapHblii ras,
YTIEKUCIBbIA Tra3, aMMMaK, TaméHash W3BeCTb, Herami€Has HU3BECTb,
MUTHEBAs COJA, TUPUT U JPYTHUE)

CdopmupoBaHHOCTh YMEHHN XapaKTepH30BaTh (OMUCHIBAThH) OOIIHE




2.7

XHMMHYECKHE CBOMCTBA HCOPTaHNYCCKUX BCIICCTB PA3JIMYHLIX KJIACCOB,
IIOATBECPKIAATH CYLICCTBOBAHUC TCHETHYCCKOM CBs3HU MCKIY
HCOPraHNn4CCKUMU BCIICCTBAMH C IIOMOIIBIO ypaBHeHI/Iﬁ
COOTBETCTBYIOIIUX XUMHUYCCKUX pCaKHI/Iﬁ

CdopmupoBaHHOCTh YMEHHI MIAHUPOBATH U BBHIIOJIHATH XUMUYECKUI
9KCIIEPUMEHT (pa3jioKEHHE IIEpOKCHIAa BOJOpOJAa B IMPUCYTCTBUU
KaTaJlu3aTopa, ONpe/eseHUEe Cpeabl PacCTBOPOB BEUIECTB € MOMOIIBIO
YHUBEPCAJIBHOTO HWHAMKATOPA, BJIMSHHUE pA3IMYHBIX (PaKTOPOB Ha
CKOpPOCTh ~XMMMYECKOH peaklMH, peakuud HOHHOTO oOMeHa,
KayecTBEHHBIC PEAKLIMHU Ha Cyib(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTUOH aMMOHMS, PEIIEHHWE S3KCHEPUMEHTANbHBIX 3a/ad II0 TeMaM
«Metamnel» n «HemeTanns») B COOTBETCTBUHU C IIPABHJIAMU TEXHUKHU
0e30MacHOCTH TpU OOpalleHHMH C BeulecTBaMH U J1ab0paTOpHBIM
000opy0BaHUEM; IIPEICTABIATh pE3yJIbTaThl XUMHUYECKOTO
JKCIIepUMEHTa B (QopMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GOpMYIMPOBATh BHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB

2.8

2.9

CpopMHUpOBAaHHOCT, YMEHUN COOJIOJATh MpaBHJIa TOJb30BaHUS
XUMHUYECKON Tocynoil M 1abopaTopHbIM O0OpYyIOBaHHEM, a TaKkKe
MpaBwiIa OOpaIIeHUs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSIMU
IO BBIMIOJIHEHUIO J1a00paTOPHBIX XUMUUYECKUX OMBITOB

ChopmupoBaHHOCTH ~ YMEHUH  XapakTepu3OBaTh  XHUMUYECKHUE
MIPOLIECCHI, JIEKALIUE B OCHOBE MPOMBIIUIEHHOTO IOJYyYEHUS! CEpPHOMN
KHCIIOTBI, aMMHaKa, a TaKkke c(POpPMHUPOBAHHOCTH MPEACTaBICHUI 00
o0IIMX HAyYHBIX MPUHIUIAX W  OKOJOTMYECKHX MpodiiemMax
XUMHUYECKOT0 IPOU3BOJICTBA

XUMHUS U KU3Hb. PacuéTrl

3.1

3.2

3.3

CpopMHUpPOBAHHOCTh TPEICTABICHUN O XWMHUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAy4YHOW KapTHHBI MHpA, pOJIM XHMHH B TO3HAHUHU
SIBJICHUN TPUPOJLI, B (OPMHUPOBAHMM MBIIIJICHUS W KYJIbTYpPBI
JUYHOCTH, €€ (PYHKIMOHAIBHOH TPaMOTHOCTH, HEOOXOAMMOM s
pelieHusT TPaKTUYECKUX 3a7a4 M OIKOJOTUYECKH OOOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOM cperie

CdhopMupoBaHHOCTb YMEHHU KPUTHYECKH aHaAJIN3UPOBAThH
XUMHUYECKYI0 HMH(POpPMAIUIO, IOIY4aeMyK M3 pa3HbIX HCTOYHUKOB
(cpencTBa MaccoBOif KOMMYHHUKALIUH, ceTh VIHTEpHET U Apyrue)

CchopMupoBaHHOCTb YMEHHUH COOJMIOJAaTh MpaBUiIa HKOJIOTHYECKU
1enecoo0pa3HoOro MoBeNEHUsT B OBITY M TPYAOBOM JESATEIBHOCTH B
LENAX COXPAHEHHUs] CBOETO 3J0POBbS M OKpY’Karolled NpUpOIHON
cpensl

3.4

3.5

Oco3HaBaTh OMACHOCTh BO3JICUCTBHS HA JKUBBIE OPraHU3MBI
onpeNeEHHBIX BEUIECTB, MOHUMAast cMbIca nokaszatesns [1/IK, noscHsaTs
Ha TIpuMepax CrocoObl YMEHBIIICHUsI U TIPEAOTBPAIEHUS WX BPEIHOTO
BO3/ICMCTBUS HA OPTraHU3M Y€JIOBEKa

CdopMupoBaHHOCTH YMEHHI MPOBOAUTH BBIYHMCIIEHUS c
HCIOJIb30BAHUEM TIOHSATHS «MAaccoBasi JI0Js BELIECTBA B PaCTBOPEY,
OOBEMHBIX OTHOIICHWH Ta30B NPH XUMUYECKHX PEAKIUAX, MacChl
BelecTBa WM 00BEMA Ta30B MO M3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce Wid 00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
TEIIoBOTO 3 (deKTa peakiu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl




BCIICCTB, IMPCBPAIICHUA U COXPAHCHHUA SHCPIUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1

TeopeTnueckrne OCHOBbI OPraHU4eCKOW XUMHUH

1.1

[Ipenmer opraHnyecKkOM XHWMHH: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MarepualoB. Teopusi CTPOEHUS OPraHUYECKUX
coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MMOJIOKEHUS

1.2

CtpykTypHblE (OPMYJIBI OPraHUYECKUX BEIIECTB. [ OMOJIOTHS, H30MEpHUS.
XuMuyeckass CBA3b B OPraHUYECKUX COCOUHEHMSIX — OJUHAPHBIE M KpaTHbIE
cBsi3u. [IpencraBienue o KIacCH(pUKAIMKA OPTaHUUECKUX BEUIECTB

1.3

2.1

Homenkiiarypa oprannueckux COeIMHEHUH (CHUCcTeMaThuyeckas) U TPUBUAJIbHBIC
Ha3BaHUs BAXKHEUIINX NPEICTaBUTEIICH KJIACCOB OPraHUYECKHUX BEILIECTB
YTieBogopoasl

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHUN psill. MeTaH U 3TaH — IpocTenIne
MPE/ICTAaBUTENIM alKaHOB: (pU3MYeCKHMe M XUMHUYECKHE CBOWCTBA (peakiuu
3aMEIIEHUs U TOPEHUs), HAaXOXKICHHUE B IPUPOJIE, TIOJTYyUYEHUE U IPUMEHEHHE

2.2

2.3

2.4

AJKEHBI: COCTaB U CTPOECHHUE, FOMOJIOTMUECKUH psf. DTWIEH M NpPONWIEH —
IPOCTEHIINE NPEACTAaBUTEIN AIKCHOB: (U3MUECKHE U XUMHUECKHE CBOMCTBa
(peakuuy TUAPUPOBAHUS, TaJOrNCHUPOBAHUS, TUApPATAUUH, OKHUCICHUS WU
MOJIMMEPU3ALMH ), T0JIyYeHHE U IPUMEHEHUE

Anxaguensl: Oyraauen-1,3 u MerunOyragueH-1,3: crTpoeHue, BaxHene
XUMHUYECKHUE CBOMCTBA (peakius nojgumepusanun). [lomyueHne CMHTETHYECKOTO
Kay4yKa U pe3UHbI

AJKHHBI: COCTaB U OCOOCHHOCTU CTPOCHMSI, TOMOJIOTUYECKUHN psil. ALETUIICH —
MPOCTEHIINKM TPEJCTaBUTENIb AJIKHHOB: COCTaB, CTpOEHHE, (U3HUECKHUEe U
XMMUYECKHE CBOMCTBA (peaKkiMy THAPUPOBaHMS, FaIOTEHUPOBAHNUS, THIPATALIH,
TOpPEHMs] ), TOJy4YEHUE U IPUMEHEHHE

2.5

Apenbl. beHzon: cocraB, cTpoeHue, (PU3MUECKHE W XHUMHYECKHE CBOWCTBA
(peakuuy raJoreHupOBaHMs M HUTPOBAHUS ), MOTy4YeHHE U TpuMeHeHue. Tomyou:
COCTaB, CTpoeHHE, (u3nyeckue W XHUMHUYECKHE CBOWCTBa  (peakuuu
TaJIOTEHUPOBAHUS WU HUTPOBAHUs), TOJIYYeHHE M TNPUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTmyeckas CBsA3b MEXAY YINIEBOAOPOAAMH, NPHUHAMICKAMIMMHU K
pa3IMYHBIM KJaccam

2.6

[Ipupoanble HICTOYHUKH YTIIeBOAOPOA0B. [IpupoaHblii ra3 u nonyTHele HeTIHbIE
ra3sl. Hegtb 1 e€ mpoucxoxnenue. CrnocoObl nepepaboTKH HETU: MEPETOHKaA,
KPEKHUHT (TepMUYECKHIl, KaTaquTudeckuit), muponus. IlpoaykTel mepepaboTku
He(pTH, UX NPUMEHEHHE B IMPOMBIIUIEHHOCTH U B ObITYy. KameHHbI yromap u
MIPOJYKTHI €ro nepepadoTKu

Kucnoponcoaep:xaiiue opraHndeckue CoeAMHEHUS

3.1

[IpenenbHble OHOATOMHBIE CIUPTHL. METaHO U 3TAHOJ: CTpOeHUE, (U3NYECKUE
U XUMHUYECKHE  CBOMCTBa  (peakuMd C  aKTUBHBIMH  METaJlJIaMH,
rajJlor€HOBOJIOPO/IAMU, TOpPEHHE), MpUMEeHeHHe. BoJopoaHbIe CBSI3U MEXIY
MOJIEKYJIaMHM CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa HAa OpPraHU3M 4YeJIOBEKA.
MHoroatoMHbl€ CIUPTHL. DTUICHIVIUKOIb U TIUIEPUH: CTPOCHUE, PU3NYECKHUE U
XMMHUYECKHE CBOMCTBa  (B3aMMOACHMCTBME CO  UICJIOYHBIMM  METaJlllaMH,
KauecTBEHHAasl peakiusi Ha MHOroaTOMHblIe crnupThl). JleiicTBHe Ha OpraHu3M




YCJIOBCKaA. HpI/IMCHeHI/IC TJIMICPHUHA U OTUJICHIJIUKOJIA

3.2

3.3

3.4

3.5

3.6

4.1

4.2

5.1

5.2

@DeHoT: CTpPOCHHWE MOJICKYTbl, (U3MYECKHMEe U XUMHYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue penona

Anpaeruipl ¥ KeToHbl. DopMaIbACTUI, alleTAIBACTH: CTpOeHUE, (U3HUCCKUE H
XUMHUYECKHE CBOMCTBA (pPEakUUM OKUCIEHUS U BOCCTAHOBJICHMS, KaUECTBEHHBIC
peaKIm), MoTydeHHUEe U IPUMEHEHNE

OAHOOCHOBHBIE MpeaeTbHbIe KapOOHOBBIE KUCIOTHL. MypaBbuHAs M YKCyCHas
KHUCJIOTBI: CTPOCHHUE, PU3HUECKUEe U XMMUYECKHE CBOMCTBA (CBOICTBA, 00IIMe IS
Kjlacca KHUCJIOT, peakius »TepuduKanuu), TMOJydyeHHEe ¢ IpUMEHEHHE.
CreapuHOBasi U OJICMHOBAsI KUCIOTH KaK MPEICTABUTEIH BBICIIMX KapOOHOBBIX
KHCIOT. Mbljia Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JeiicTBHE

CrnoxHble 3¢Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHMCIOT. ['MIpONN3 CIOXHBIX
a¢upoB. Kupsl. ['naponus xupos. Ilpumenenune xupoB. buonoruueckas poiib
KHUPOB

VYrneBoabl: cocTaB, Kilaccu(uKanus yrieBoaoB (MOHO-, AW- U MOJIHCAXapUJIb).
I'moko3za — mpocTednmii MOHOcCaxapuJ: OCOOEHHOCTH CTPOCHHUS MOJICKYJIBI,
du3rUecKre 1 XMMUYECKUe CBOMCTBA (B3auMoeiicTBre ¢ ruapokcuaom meau(ll),
OKHCIICHHE aMMHA4YHbIM pacTBOpoM okcuzaa cepedpa(l), BoccraHOBiEHHE,
OpOXKEHHE TIIOKO3bl), HAXOXJIEHHE B MPHUPOJE, NMPUMEHEHHE, OMOJOTHYecKas
poab. @otocunTe3. PpyKTO3a KaK N30Mep INI0K03bl. Kpaxmai u nemnosno3a Kak
npupoaHble noiaumepbl. CTpoeHHe KpaxMmana M Leulosio3bl. Pusznueckue u
XMMHYECKHE CBOMCTBA Kpaxmaia (TMIpoJiu3, KayeCTBEHHAs PEaKIMs C HOJ0M)

A30Tcozlep>i<amne OpraHN4YCCKHUC COCAMHCHUA

AMUHOKHUCIOTHl KaKk amMQoTepHble OpraHuyecKkue coequHeHus. Duznueckue u
XUMUYECKUE CBOMCTBA aMHUHOKHUCIOT (Ha TpuUMepe IIHiuHa). buonormdeckoe
3HaYeHUE aMUHOKUCIOT. [lenTusl

benkn Kkak mpUpPONHBIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. llepsBuunas,
BTOpPUYHAs U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBONCTBA OEIKOB:
THJIPOJIN3, ACHATYypallks, KaUeCTBEHHbIE PeaKkIMM Ha OeJIKH

BLICOKOMOJ'IGKyJ'IprHHe COCOUHCHUA

OCHOBHbBIE TOHSTHUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPU3ALINH, CPEIHSSI MOJIEKYIIIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISPHBIX COEIUHEHHH —
MIOJINMEPHU3aLUs U IIOJTMKOHIEHC AL

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHUS BELIECTB W HUX IPEBPALICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacCTMAaccC,
Kay4yKoB. [loyueHne CHHTETHYECKOTO KaydyKa U PE3UHBI

11 KIIACC

Kon
1

11

ITpoBepsieMblii 3JIEMEHT COACPKAHUS

TeopeTnyeckre OCHOBbI XUMUHU

Xumuyeckuit snemMeHT. AToM. Snpo atoma, W30TOMBI. DIEKTPOHHAs 000JI0YKa.
DHepreTyeckre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOHUTANH, S-, P-, d-3IEMEHTHI.
OcoOeHHOCTH pacTpeeNieHus dJIEKTPOHOB M0 OPOUTANSIM B aTOMaxX JIEMEHTOB
MEPBBIX YETHIPEX MEPUOJO0B. DIIEKTPOHHAS KOH(UTYpalHs aTOMOB

1.2

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMuueckux 3iueMeHTos 1. 1.
MenpeneeBa. CBsi3b MNEPUOIMYECKOrO 3akoHa W Ilepmogmyeckoil CHUCTEMBI




1.3

XuMuyeckux vieMeHToB .M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHMYECKHX DJJIEMEHTOB H
00pa3yeMbIX MMH MPOCTBHIX M CJOXHBIX BELIECTB IO TPyNIaM M IEPHOAAM.
3HaueHue NepUOJINYECKOro 3aKOHa B Pa3BUTHH HAYKH

Ctpoenne BemiecTBa. XHUMHUYECKas CBsI3b. BHIBI XMMHUYECKOM  CBS3M
(KoBaJieHTHAs HEMOJISIpHAsE M TMOJspHasi, HMOHHAs, MeTajuindeckas). oHbl:
KaTHOHBI U aHHMOHBI. MeXaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMHUYECKOW CBSI3H
(oOMeHHBIN M TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

14

Banentnocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BemiecTtBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA. THIBI KPUCTAINIMYECKUX PEIIETOK. 3aBUCHUMOCTb CBOMCTBA
BEIIECTB OT THINA KpUCTALIMYECKOM pem€Tku. lloHsaTtne o aucnepcHbIX
cucreMmax. VIcTUHHBIE M KOJUIOMAHBIE PAacTBOpbl. MaccoBast HOJs BEIECTBA B
pacTBope

1.6

1.7

Knaccudukanus Heoprannyecknx coenHeHnit. HoMmeHknarypa HeopraHmdecKux
BELIECCTB

Xumuueckas — peakius.  Kmaccudukanms ~— XMMHUYECKMX — peaknuid B
HEOPraHWYECKONM M OPraHMYECKOM XMMMH. 3aKOH COXPAHEHHUs MacChl BEILECTB,
3aKOH COXPaHEHUs U IPEBPALLECHUs] SJHEPIMH IIPH XUMUYECKHUX PEaKLUAX

1.8

CKopocTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

1.9

1.10

1.11

OOpatumbie peakiuu. XUMHYECKOe paBHOBecHue. DaKTOphI, BIUSIONME HA
COCTOSIHME XUMUUecKoro paBHoBecus. [Ipunmun Jle [llarense

DnekTponauTrueckas aucconuanus. CuiabHbIe W cliadble 2eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEIECTB: KUCIAs, HEUTpallbHAs, IEIOYHAs. Peakiuy HOHHOTO
oOMeHa

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU
Heoprannueckas xumus

2.1

2.2

Hewmeramnsl. [lonoxxenne HemeramioB B [lepuogudeckoil cucreMe XMMHUYECKUX
annemenToB J[.M. MenaeneeBa U 0COOEHHOCTH CTpoeHMs aToMoB. duznyeckue
CBOMCTBa HEMETAJIIOB. AJIJIOTPOIHS HEMETAIJIOB (Ha MpUMepe KUCI0pO/ia, CEPHI,
docdopa u yrnepoaa)

XHWMHYECKHE CBOMCTBA BaXKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yriepoma W KpEeMHHUS) U HUX  COEAMHEHUH  (OKCHJOB,
KHUCJIOPOACOAEPKAIIMX ~ KUCIOT, BOJOPOJHBIX coeauHeHui). I[IpumeneHue
BOKHEHIINX HEMETAJUIOB U UX COCTMHEHUH

2.3

2.4

2.5

3.1

Meramnsl. Ilonoxenne wmeramwioB B Ilepuogudeckoil cuUCTEME XUMHUYECKHX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. OOmMe ¢puznueckue cBocTBa MeTayioB. CIUTaBbl METAJIIOB.
DNEeKTPOXUMHUYECKHUH PsiJi HAPSHKEHUH METaJIJIOB

XUMHUYECKUE CBOMCTBA BAXHEUIIMX METAJIOB (HATpWUM, Kanuii, KaJabluH,
MarHui, aJIOMUHUN, ITUHK, XpOM, JKeJie30, MeIb) U WX coeauHeHui. OOmme
CrocoObI MOTy4YeHHs MeTauIoB. [[puMeHeHne MeTaioB B OBITY U TEXHHUKE
I'eneTnueckas CBs3b HEOPraHUYECKUX BEIIECTB, MPUHAICKAIIUX K PA3JTHYHBIM
KJIaccaM

XUMHS U )KU3Hb

Ponp xumMum B oOecrieueHHH 3KOJI01"I/I‘-ICCKOI71, BHCPFCTI/I‘IGCKOI\/’I )51 HHLI.[CBOﬁ
6630HaCHOCTI/I, Pa3BUTHU MCOWIIWHBI. Iloustue o HAayY4YHBIX ME€TOJaX IMO3HAHUSA




BCIICCTB U XUMUYCCKUX peaKuHﬁ

3.2

[IpencraBnenus o0 OOIIMX HAYYHBIX MPHUHLUIAX MPOMBIIUIEHHOTO MOTYYEHUS
BO)XHEHINNX BemecTB. YenoBeK B MHUpE BEIIECTB M MAaTEpUaliOB: BaXKHEUIINE
CTPOUTENIbHBIE MAaTEpUaNbl, KOHCTPYKIIMOHHBIC MaTepHajbl, KPacKH, CTEKIO,
KepaMHKa, MaTepuaibl JUIS DJICKTPOHUKH, HAaHOMAaTEPHAlbl, OpPraHUYecKUe M
MUHEpaJIbHbIE yI00pEeHUs

3.3

XuMHsT W 300pOBBE YEJIOBEKA: IMpaBWia MCIOJb30BAHMS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO MCITOIB30BaHUS MPErapaToB OBITOBON XUMHH
B IIOBCEHEBHOU KU3HU




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA
* Xumus. 10 knacc. I'abpuensia O.C., Octpoymon WN.I'., Cnaakos C.A.
Ax1monepHoe obmiectBo «M3marensctBo «lIpocBerienue»

* Xumus. 11 xnace. I'abpuensa O.C., Octpoymon N.I'., Cnaakos C.A.
Ax1monepHoe obmectBo «M3narensctBo «lIpocBerienue»

METOJINYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
Mertoanueckue pekomeraanuu. [Ipumepnasie padouune nmporpammsl. 10-11
kiaccel / 'abpuensa O.C Crnagkos C.A., AKIIMOHEPHOE OOIIECTBO
«3natensctBO «IIpocBenieHme»

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET



