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oOpazoBanuu B Poccuiickoit denepannny», TpeOOBaHMIA K pe3ybTaTaM OCBOCHUS
(denepanbHOM 00pa30BaTENbHONM MNPOrpPaMMbl CPEJHEro oOIIero o0pa3oBaHUS
(®OIT  COO), npencraneHHbix B DenepaibHOM  TOCYJIAPCTBEHHOM
obpazoBarenbHoM cTangapte COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX opraHusauusx Poccuiickoi
denepanu, peanu3yOIMUX OCHOBHBIE 00pa30BaTENbHBIE MPOTPAMMBI, U
OCHOBHBIX TMoOJOXeHUuM «CrpaTreruy pa3BUTHs BocnuTaHuss B Poccuiickoi
Oepnepanuun Ha niepuoy 10 2025 rona» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OcCHOBY MOAXO0/I0B K pa3paboTKe MpOrpamMmbl IO XUMHUHU, K ONPEAEIICHUIO
oOwieil crparerun 00y4eHUsl, BOCIMTAHUS U Pa3BUTHs 00y4YarOIUXCsl CPEACTBAMU
yuebHoro npeameta «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBHIIN
koHuenrtyanbHble noioxkeHus ®I'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
COJIep)KaHus, pPEe3yJbTaTOB OOy4YeHHs U TpeOOBaHUI K YPOBHIO IOJITOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, ITOJIy4aeMOe BBIITYCKHUKAMHU
o011e00pa3oBaTeIbHON  OpraHU3alliu, SBISETCS HEOTHEMIIEMOM YacThIO HX
oOpazoBanHocTH. OHO CIOYXXHT 3aBepUIAIONIMM JTallOM peaju3aliyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEW, MNPHUCYLINX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHHMs. OTH ILIEHHOCTH KacarTcs
MO3HAHMS 3aKOHOB MPUPOIBI, POPMUPOBAHUS MUPOBO33PEHHS U O0IIEH KYJIbTYPHI
YEJIOBEKa, a TaKXe SKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
30pOBBI0O M HIpHUPOJHON cpene. Peanusyercs Xumuyeckoe o0oOpa3oBaHUE
00y4aroluxcsi Ha YPOBHE CPEIHEro OOIIero o0pa3oBaHUs CPEACTBAMH YYEOHOIO
npeaMera «XHUMHs», COJIEpKAHUE M IOCTPOCHHE KOTOPOTO OIIPEIENICHbl B
nporpaMMe MO0 XUMHH C Y4€TOM CHeIM(PHUKKA HAyKH XUMUHU, €€ 3HAueHUs B
NO3HAHWU TPUPOJBI U B MaTe€pUaNbHOW KM3HM OOLIECTBA, a TaKXKe C Yy4ETOM
o0uMX 1ened M MPUHIMIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE
CHCTEMBI cpesiHero oo1ero oopaszoBanus B Poccuiickoit deneparuu.

XuMUs KaK 3JEMEHT CHUCTEMBbl €CTECTBEHHBIX HayK WIPaeT 0cOOyI0 pOjb B
COBPEMEHHOW IUBUJIM3AIMHU, B CO3JaHUM HOBOM 0a3bl MaTepUAIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJaJ B ()OPMHUPOBAHKE PALMOHAIBHOTO HAYYHOTO MBIIUICHUS,
B CO3JIaHUE LIEJOCTHOTO MPEJCTABICHUS 00 OKPYXAlOIeM MUpPE KaK O €IMHCTBE
IPUPOJIbI U YEJOBEKa, KOTopoe (popMHpyeTcs B XMMUM Ha OCHOBE NOHMMAHUSA
BEILIECTBEHHOI'0 COCTaBa OKPYXKAIOUIEIO0 MHMPA, OCO3HAHUS B3aWMOCBS3H MEXIY
CTPOCHHEM BEIIECTB, X CBOMCTBAMH U BO3MOXXHBIMHU 00JIACTSIMU TPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMHS CTajla
HEOTHEMJIEMOM 4acThI0 MUPOBOM KyJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIEIIHOTO
Tpyda M KHU3HU Kaxa0ro ujeHa oOmectBa. CoBpeMeHHass XMMHSA KaK Hayka



CcO3MJIaTelIbHAsl, KaK HayKa BBICOKMX TEXHOJOTHM HampapjieHa Ha pelIeHue
MI0O0ANBHBIX TIPOOJIEM YCTOMYHMBOTO PpAa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM,
DHEPTreTUYECKOH, MUIIEBOM, IKOJIOTHIECKON O€30MaCHOCTH U OXPaHBI 3J0POBBSI.

B cooTtBercTBUM ¢ OOmMMMHM LEIIMH W TPHHIUIIAMH CpEeIHEro oOIIero
obOpazoBaHus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBIM YPOBEHD
W3YUYEHHUS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOATOTOBKY
oOydJarormuxcsi, HEOOXOIUMYI0O WM IS BBIPAOOTKH  MHPOBO33PECHUYECKHUX
OPUEHTHUPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMA, MPOJOJHKEHUS
00pa3oBaHUs B PA3IMYHBIX 00J1aCTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocCTaBnsOMUMHE  TIpeAMETa «XHUMHS» SBIAIOTCA 0a30Bble  KYpPChl —
«Oprannueckass xumusi» U «OOlasgs W HEOpPraHWuveckas XHUMUsS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOIl HAyKU: CUCTEMA
3HAHUN MO0 HEOPTaHWYECKOM XMMHH (C BKIFOYECHHUEM 3HAHHMU U3 OOIIeH XUMUH) U
opraHuyeckoil xumuu. GopMUpOBaHUE JTAHHOM CHUCTEMBI 3HAHWU MPU U3YYCHUU
npeaMeTra oOecreuynBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCETO MHOT000pa3us
BEILECTB Ha OCHOBE OOIIMX MOHSATUM, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepkanus KypcoB — «Opranwdeckas xumus» U «OOmas u
HEOpPTraHW4YecKas XUMHS» CPOpMHpOBaHA B IpPOrpaMMe IO XMMHHU Ha OCHOBE
CHCTEMHOTO TIOJX0Jla K H3YyYCHHI0 YYeOHOro MaTepuansa U 0O0yCIIOBJIeHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUHW HA  ONPEICIEHHBIX
TEOPETUYECKUX YypOBHsIX. Tak, B Kypce OpPraHMYECKOM XHUMHUHU BEIIECTBA
paccMaTpUBAIOTCd HA YPOBHE KIIACCUYECKONW TEOPUM CTPOEHUS OPraHUYECKUX
COCIMHEHUN, a TaKkXke Ha YypPOBHE CTEPEOXMMUUYECKUX M  3JIECKTPOHHBIX
NpeACTaBIeHn O CcTpoeHnH BemecTB. CBefeHHs 00 H3ydyaeMbIX B Kypce
BEILIECTBAX JAIOTCSI B PaA3BUTUU — OT YIJIEBOJOPOJOB JO CJIOXKHBIX OMOJIOTHUECKU
aKTUBHBIX COEOUMHEHHH. B Kypce OpraHmyecko XUMHH IIOJYYalOT pPa3BUTHE
copMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0O0pa30oBaHMs MEPBOHAYAILHBIC
MPEACTaBICHUS] O XUMHUYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MpPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOUN pEaKIuH.

[Tox HOBBIM yriaoM 3peHUs B mpeameTe «XuMus» 0a30BOTO YPOBHS
paccMaTpWBaeTCs H3y4YEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUS
TEOPETUUYECKUM MaTepuad MU (AKTOJOTHYECKHE CBEJICHHMS O BEIIECTBaX U
XUMHUYECKOW peakiuu. Tak, B 4acTHOCTHU, B Kypce «OOmmias u HeopraHudeckas
XUMUS» O00yJaronuMCsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
MEPUOANYECKOI0 3aKOHA C OOIIETEOPETUUECKUX U METOJI0JIOTUYECKUX MO3UIINM,
rIyoKe TIOHSATh HCTOPHUYECKOEe M3MEHEHHEe (QYHKIMH JTOro 3akoHAa — OT
000011ar01IeH 10 0OBSICHSAIONIEH U TPOTHOZUPYIOIICH.

Envnas cucrema 3HaHMN O BOXKHEWIIIMX BEIIECTBAaX, UX COCTaBe, CTPOEHUH,
CBOMCTBaX W MPUMEHEHHM, 4 TAKXKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U



3aKOHOMEPHOCTAX MNpPOTEeKaHus JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIEMEHTAMM COJICPKAHUsI, HMMEIOIHAMHU KYJIbTYPOJIOTHUECKUNA MW IPUKIIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TTOHUMAHWIO B3aWMOCBS3U XHMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ POJib B IMO3HABATENBHOM M MPAKTUYECKOU
NESATEILHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K MPOIECCY
TBOpYECTBA B O0JACTH TEOPUHM M MPAKTUYECKHX MPUIIOKEHUA XMUMHH, TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO H JMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XHMHUEW, KPUTUYECKH OCMBICIHMBATh MHGOPMAIUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHWUW, PEUIEHUS WHTEIUICKTYaJIbHbIX U
HKCIIEPUMEHTAIbHBIX MCCIIEI0BATENbCKUX 3a/1ad. B 11e1oM cojepskanue yueOHOTro
npeaMeTa  «XUMHsSD» ~ JAaHHOTO  YPOBHS ~ M3YYEHMSI OpPUEHTUPOBAHO  Ha
dbopMupoBaHre y OOYyYarOMIMUXCS MHUPOBO33PEHUYECKOW OCHOBBI JIJIsl TIOHUMAHUS
bunocodhckux uaeH, TakMx Kak: MaTepuaibHOE €JIMHCTBO HEOPraHUYECKOro u
OpraHUYECKOTO MHUpPa, OOYCJIOBIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHUEM, I[I03HABAEMOCTb NPHUPOIHBIX SBICHUM NYTEM OJKCIEPUMEHTA U
pelieHusT MPOTUBOPEYUH MEXKAYy HOBBIMH (akTamMH ¥ TEOPETHUECKUMHU
IPEINOCHUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIICHUU 3KOJOTHYECKUX Mpodiem, a
Takke MpoOJieM COepexKeHUsT YHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TE€XHOJIOTUW U MAaTEPUAJIOB.

B nnane pemennsa 3amad  BOCIIUTAHUSA, Pa3BUTHA M COLMAIM3ALMHU
0o0y4Jaromuxcsi MPUHATBIE TPOTPaMMOM MO XUMHH TOJIXOJbl K OMPEICIICHUIO
colepXaHUsi M TOCTPOCHMSI TMpeaMeTa MpeaycMaTpuBaloT (OpMHUpPOBAHUE
YHUBEPCAIbHBIX y4EOHBIX JEHCTBUN, UMEIOIMUX ©0a30BOe 3HAYEHUE MJIA
pa3IMYHBIX BHUAOB JACSATENBHOCTU: PpEIICHUsS TMpoOsieM, TOHUCKA, aHajau3a W
00paboTku nHpopManuy, HeOOXOTUMBIX I MPUOOPETEHUS OTBITA MPAKTUIECKON
Y HCCIENOBATENBCKON AEATEIBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B IO3HAHUU
XUMUHU.

B npaktuke npemnojgaBaHus XMMHUU Kak Ha YpOBHE OCHOBHOIO OOIIETro
o0Opa3oBaHMs, TaK U HA YPOBHE CpeIHEro 001ero o0pa3oBaHus, Ipy ONpPEaEICHUN
COAEP/KATEIIBHOW XAapaKTEPUCTUKHU LEJIeW H3y4eHUs IpeaMeTa HanpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTHU TPAJAMIIMOHHO NPHU3HAETCA (OPMUPOBAHHE OCHOB
XUMHUYECKON HAayKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbBHOCTH YEJIOBEKAa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTypbl. C
METOANYECKOW TOYKHM 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LEJIeW H3y4eHUs
IIpEAMETA SBJISIETCS BIIOJIHE OITPABIAHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUS TJIABHBIMU LIEISIMU HU3YyYEHUS MpPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBsroTCs:

e (QopMuUpOBaHHME CHUCTEMbl XUMHUYECKMX 3HAHUW KaKk  BaKHEUIIeu
COCTaBJIAIOUIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOpPOH



JeKaT KITFOYEBBIC TOHATHS, (PYyHIAMEHTAIBHBIE 3aKOHBI U TEOPUU XVMUH,
OCBOCHHE SI3bIKa HAayK{, YCBOCHHE WM TOHWMAHHUE CYIIHOCTH JOCTYITHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMJICHHE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AX MMO3HAHUS
BCIIECTB M XUMHUYECKUX pEaKIMii, HEOOXOAMMBIX [JIsi MPUOOPETCHUS
YMEHUN OpPHUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYCCKUX SIBICHHM,
UMEIOITNX MECTO B MIPUPOJIC, B IPAKTHUECKOMN M MMOBCEIHEBHOMN KU3HM,

e Pa3BUTHE YMEHHUI U CIIOCOOOB JAESATEIHHOCTH, CBA3AHHBIX C HAOIOJICHUEM U
OOBSICHEHMEM XHMHYECKOTO OJKCIIEpUMEHTa, COOJIOJICHUEM  TIPaBHII
0e30MmacHOro o0panieHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTum, comepkaTebHas XapaKTepUCTUKA NSl 1 3a/1ad U3YICHUS
npeaMeTa B MporpaMMe 1o XUMUW YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU MIPUOPUTETAMU B CUCTEME CpenHero odmiero oopasoanusi. CerogaHs B
MpErNolaBaHiy  XWMHH B OOJIBIICH CTETEHW OTHAETCS  MPEAIOYTCHUE
MPAKTUYECKOH KOMIIOHEHTE COJCp)KaHWS OOY4YeHUsS, OpPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHON OpraHU3alliy, BIAACIOIIETO HE
HaOOpOM 3HaHWH, a (YHKIMOHAIBLHOW T'PaMOTHOCTHIO, TO €CTh CIIOCOOAMHU H
YMEHHSIMH aKTUBHOTO TOJIYYCHHS 3HAHUN W MPUMEHEHHS WX B PEATbHON JKU3HU
JUTSL pETIIeHUs TPAaKTUYECKHUX 3a/1a4.

B cBa3u ¢ 3TMM mpu m3ydeHWW TmpeaMmeTa «XUMHUS» JOMHHHPYIOIEe
3HaYEHUE MPUOOPETAIOT TaKKUE LEH U 33]]a4H, KaK:

amanraius o0yJarommMxcsl K YCIOBUSAM THHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMUpOBaHHE  WHTEIUICKTYyaJlbHO  Pa3BUTOH  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX YKU3HEHHBIX CHUTYAIUSAX, CBI3aHHBIX C BEIIECTBAMHU M HX
IPUMEHCHHUEM;

dopMupoBaHre y OOy4aromMXcs KJIIFOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMITCTCHIINI), WMEIOIINX YHUBEpPCATbHOEC 3HAYEHUE IS PA3IUYHBIX BUIOB
JESITEIbHOCTH: PelIeHusl mpo0jeM, ToUCKa, aHalu3a 1 00paboTku MHpOpMAIH,
HEOOXOMMMBIX IS TIPUOOPETEHUsS OIbITa JSATEIBPHOCTH, KOTOpas 3aHWMaeT
BaXHOC MECTO B II03HAHWW XHMHH, a TaKXe JUI1 OICHKH C IO3HUIUN
DKOJIOTHYECKON OE€30TacHOCTH XapaKTepa BIHUSHUS BEIIECTB W XUMHUYECKHX
IIPOIIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOJHYIO CPELLY;

pa3BUTHE TO3HABATEIHHBIX HHTEPECOB, MHTCIICKTYAIbHBIX U TBOPYECKHUX
CIOCOOHOCTEH 00yUarONMXCs: CIIOCOOHOCTH CAMOCTOSATEIHHO MMPHUOOPETATh HOBBIC
3HAHUS 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU IMOTPEOHOCTSMH, UCIIOJIb30BATh
COBpEMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU ISl TIOMCKA W aHaimu3a yuyeOHOU U
HAyYHO-TIOMYJISIPHONM MH(POPMAITUN XUMHUYIECKOTO COJICPKAHUS;



dbopMupoBaHUe U pa3BUTHE Y 0O0YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0IaTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPH IJAHUPOBAHUU U TPOBEIACHUH XHUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTAaHWE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOM
HAIpPaBIEHHOCTH XWUMHUH, €€ BAXXKHOW PONM B PEHICHUH TI00ATBHBIX MpoOiieM
paIMOHATBHOTO MPUPOAONONB30BaHNUS, TIOTIOTHEHUS SHEPTETUIECKUX PECYPCOB U
COXpaHEHUs NPUPOJHOTO PABHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpex HOro
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUS OIbITa
UCTIONb30BaHUsl TOJIYYCHHBIX 3HAHUH I TPUHSATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMHUYECKUMH SBJICHUSMHU.

B yuebHOM mnaHe cpemHero oOmero oOpa3oBaHHS MPEAMET «XHUMH
©a30BOTr0 ypOBHS BXOAWT B COCTaB MpEAMETHOUN o0nacth «EcTecTBeHHO-HAYIHBIC
IPEIMETHD».

OO1ee yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHU, HA 0a30BOM YPOBHE
cpeaHero oOuiero odpazoBanus, cocranisieT 68 vyacoB: B 10 kinacce — 34 ygaca (1
yac B Heento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COAEPKAHUE OBYUEHMUSA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMMHU

[IpeameT opraHnyeckoil XUMHUM: €€ BO3SHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B
NOJIy4YEHUM HOBBIX BELIECTB M MaTepHaloB. Teopusi CTPOCHHS] OPraHHMYECKHX
coenuHeHuit A. M. bBytneposa, €€ ocHOBHBIE 1o10kKeHUsI. CTPYKTypHBIE (POPMYJIbI
OpraHWYeCKUX BeulecTB. l'omoisiorus, wu3omepus. XHMHYECKas CBA3b B
OpPraHUYECKUX COCIMHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o KiaacCU(pUKALMKU OpraHnyeckux BemecTB. HomeHnknaTypa
OpraHMYECKUX COEAUHEHMH (CHUCTeMaThyeckas) M TpUBUAIbHbIE Ha3BaHUSA
BaKHEHIINX NPECTaBUTENIEN KIaCCOB OPraHUYECKHUX BEIECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX IPEBpaALICHUI:
O3HAaKOMJIEHME € OO0pa3laMHd OpPraHMYECKUX BEUIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJIETMPOBAHME MOJIEKYJl OpPraHWYECKHUX BEIIECTB, HAOIIOJEHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB I10 MPEBPALICHUIO OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (IJ1aBJIeHUE, 0OYTJIMBaHUE U TOPEHUE).

Yriaesopopoasl

AJNKaHBl: COCTaB U CTPOEHUE, TOMOJIOTMUECKH psan. MeraH M 3TaH —
NpOCTEHIE TPEACTABUTENN alKaHOB: (PU3WYECKUE U XHMUYECKHE CBOWCTBA
(peakuuy 3aMEIlEeHUsT M TOPEHMsI), HAXOXKIEHHE B MPUPOAE, IMOJIYyYEHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUUECKHUI Psii. DTUJIEH U MPONHIEH —
IOpOCTEHIMe TPEACTABUTENN AalKeHOB: (PU3WYECKUE U XHMUYECKHE CBOWCTBA
(peakuuMu THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATAllMU, OKHUCIEHUS U
NOJIUMEPU3ALINH ), TIOTYYEHUE U TPUMEHEHHUE.

Ankanguensl: OyrtamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMUYECKHE CBOMCTBa (peakuus noaumepusauuu). [lodyyeHue CHHTETHUYECKOIro
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUECKU psij. ALleTUIIeH
— MPOCTEHIINNA TNPEACTABUTENb AJIKWHOB: COCTaB, CTPOCHHE, (U3MUECKHE WU
XUMHUYECKHE CBOMCTBA (pEaKLMHU TMAPUPOBAHUS, raJOr€HUPOBAHUS, TMApaTALUH,
TOpPEHUs), IOJyYeHHE U IPUMEHEHUE.

Apensl. benzon: cocra, crpoenne, GuU3NUYECKME W XUMHUYECKHE CBOMCTBa
(peakuuy rajoreHUMpOBaHMsI U HUTPOBAHUS), NOJYyUYEHUE U MPUMEHEHUE. 10ayon:
cocmas, cmpoenue,  Quauueckue U  Xumuuyeckue  ceoticmea  (peaxyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NOdyYeHue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTmueckas CBsI3b MEXIy YIJIEBOAOPOJAMH, NPUHAAICKAINIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. Crocobbl mepepaboTku HedTu:
NEPEroHKa, KPEKUHT (TePMUYECKUM, KaTaluTU4yeckuil), mnupoius. I[IpomykTsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBII
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCHEepUMEHTANIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HUX MpeBpaIleHUi:
O3HAKOMJIEHHE C 00pa3laMu IJJaCTMAcC, KAay4yKOB U PE3UHbI, KOJUICKIIUU
«Hepts» u  «Yromp», MOAECIUPOBAHWE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOTeHONPON3BOAHBIX, MPOBEICHNE MPAKTUIYECKONW PabOThI: MOTYYSHHE ITUIICHA

Y U3y4YEHHE €TO CBOWCTB.

Pacuérurle 3amaqn.

Bbruncnenuss 1o ypaBHEHHMIO XMMHUYECKOM peakuumu (Macchl, oOBbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIM MPOIYKTa PEAKIIMH MO M3BECTHBIM Macce,
00BEMY, KOTMUECTBY OHOTO U3 UCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

Kucsiopoacoaep:xaiye oprannyeckue coeinHeHus

[TpenenbHble OAHOATOMHBIE CHUPTHL. METaHON U 3TaHOJ: CTPOEHHE,
¢usznyeckue MU XHUMUYECKHE CBOMCTBA (pEaKkUUM C aKTUBHBIMHU MeETasllaMH,
raJIoTeHOBOJIOPOIAMH, TOpPEHHE), TMpPUMEHEHHE. BoaoponHbie CBSI3U MEXKIY
MOJIEKYJIaMH CITUPTOB. JelicTBUE MeTaHOJa U STaHOJIa Ha OpPraHU3M YeJIOBEKa.

MHoOroaroMHbple  COMPTBHL. OTWIEHIVIMKOJAb W  TJIMLEPUH: CTPOEHHUE,
¢usznueckue W XMMHUYECKHE CBOICTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHasl PEaKiMsi Ha MHOTroaTOMHble cnupThbl). [leiicTBue Ha
opranu3M udenoBeka. [[pumeHeHne rimuepruHa U STHICHTJIUKOJIS.

®deHon: cTpoeHHE MOIJIEKYNbl, (U3NYECKHE U XHUMHUYECKHE CBOMCTBA.
TokcuunocTs penona. [Ipumenenue denona.

Anpneruapl U KemoHvl. DOpMalbIErujl, auETAIBIACTU]: CTPOEHHE,
dusznyecKkne U XUMUYECKHE CBOMCTBa (peakluu OKHCICHUS W BOCCTAHOBIICHUS,
KauyeCTBEHHBIE PEAKIINH ), IOTyUYECHUE U IPUMEHEHHE.

OmHOOCHOBHBIE TIpeneibHble KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasl KHCIIOTBI: CTpO€HHE, (pU3MuecKue U XMMHUYECKHUE CBOICTBa (CBOICTBA,
oOuye s Kiacca KUCIOT, peakuusi 3TepuuKalnn), NoIydYeHe U MpUMEHEHHUE.
CreapuHOBasi U OJICMHOBAsl KUCJIOTHI Kak MPEICTaBUTENN BBICIIMX KapOOHOBBIX
KHUCTIOT. MbIjla KaK COJM BBICIINX KApOOHOBBIX KUCJIOT, X MOIOIIEE ACHCTBHE.

CrnoxHple 3(pUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KuCHOT. [‘maponus
cnoxHbIX 3¢upos. XKupsl. 'naponus xxupos. [Ipumenenue xxupoB. buonornueckas
POJIb )KUPOB.



YrmeBompl:  cocTaB, KjacCH(UKAIUS  yriaeBOAOB  (MOHO-, JH- H
nosicaxapuabl). ['7oko3a — npocTelmmii MOHOCaxapHl: OCOOEHHOCTH CTPOEHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA (B3aMMOJEWCTBHE C
ruapokcugom Menu(Il), oxucienne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHME TJIIOKO3blI), HAXOXJEHUE B MPUPOJE, NMPUMEHEHHUE,
ounonoruyeckas poiib. @orocunres. PpykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupojHble noiaumepsl. CTpoeHrne Kpaxmaia U
neunono3bl.  du3nueckue M XUMHYECKHME CBOMCTBA Kpaxmana (TUIPOJIU3,
KaueCTBEHHAs PEaKIIUs C MOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HUX MpeBpaIleHUil:
IPOBEICHHE, HAONIOJCHUE W OMNHMCAHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAaYE€CTBEHHBIE PEAKIIMM OJHOATOMHBIX CHUPTOB (OKHCIEHUE ATaHOJIA
okcugom Mmenu(Il)), MHOroaTOMHbBIX CHUPTOB (B3aUMOJECMCTBUE TJIMIIEPUHA C
ruapokcuiom menu(Il)), anpaernnos (OKUCIEHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u rumpokcugom wMmenu(Il), B3ammopeiicTBHE Kpaxmanaa C HOAOM),
POBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA PACTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Brluucinenuss mo ypaBHEHHIO XHMMHUYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKI[MU MO M3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

A3oTcoeprkalue OpraHu4eckKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak ampOTepHble Oopranuueckue coeauHenus. Ousnyeckue
U XUMUYECKHE CBOWMCTBA aMHUHOKHUCIOT (Ha mpuMepe mmiuHa). buosornueckoe
3Ha4YE€HHE aMUHOKUCIIOT. [lenTuabl.

benkn Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHas,
BTOpUYHAs W TPETUYHAs CTPYKTypa OeiIKOB. XUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpAallMsl, KAYECTBEHHBIE PEAKIIMK Ha OCJIKU.

DKCHEepPUMEHTAIbHBIE METOJbl HM3YYCHHUS BEIIECTB W HUX MPEBpAIICHUI:
HaOJI0/IEHUE U OMKCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: ACHATYypalus OEIKOB Mpu
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIIKOB.

BbicokoMoIeKy/IsIpHbIE COeITMHEHUSI

OCHOBHBIC TMOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEINEHb MOJUMEPHU3aLUU, CPEAHSS MOJICKYJIIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN —
NOJIMMEPU3ALUS U MOJUKOHIEHCALUS.

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HUX MpEeBpaIleHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBS3H.



Peanusanys MeXNpeaMETHBIX CBSA3EH NPU U3YYEHUH OPTaHUYECKOM XMMHU B
10 kiacce OCYUIECTBISETCA YEpe3 HCIOJIb30BAHHE KaK OOIIMX eCTECTBEHHO-
HAyYHBIX TIOHATHH, TaK W TOHSATHH, SBISIOMIUXCS CHCTEMHBIMHU TSI OTIAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (PakT, runoresa,
3aKOH, TEOPHs, aHAJIN3, CUHTE3, KiIaccu(uKaiys, MepuoaudHOCTh, HAOIIOICHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHUE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEeKyJa,
DPHEPreTUYECKU YypOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
doTtocuHTE3, OMOJIOTMYECKH AaKTUBHBIE BeliecTBa (OE€NKH, YIJIEBOJIBI, >KUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PALMOHAIBHOIO MHUTAHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHYECKHUE MpEerapaThl, MaTepraibl U3
HCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHMH

XUMUYECKHIT d1eMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00oJi0ouKka. DHEPreTUYecKue ypoBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpeeseHUs AIEKTPOHOB MO OpOUTaIsIM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepnoguueckunii 3akoH U [lepuognyeckas cucremMa XMMHYECKUX SJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUECKOTO 3aKOoHA M [lepnoanyueckoil CUCTEMBI
xuMuueckux sneMeHToB Jl. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUSI CBONCTB XMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJIOXHBIX BEIIECTB MO TPYINIaM M TEPHOJIaM.
3HaYeHue MepUoANYECKOro 3aKOHA B Pa3BUTUU HAYKH.

CtpoeHue BellecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBS3U
(KOBaJIGHTHasl HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3mbl
00pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsS3W (OOMEHHBIH H  JOHOPHO-
aKuentopHsil). Bomopoanas cBs3b. BaneHTHOCTh. IEKTPOOTPHUIATEIHHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCHUMOCTD
CBOMCTBA BEILIECTB OT THUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMJIHBIE PaCTBOPHI.
MaccoBast 10J1s1 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYEeCKUX COCIMHEHU. Homenknarypa
HEOPraHUYECKUX BelIecTB. ['eHeTuyeckass CBsSI3b HEOPraHUYECKUX BEIIECTB,
MPUHAJIEKANMX K Pa3JIMYHBIM KJIaccaMm.

Xumuueckass — peakuus. Krnaccudukamuss XUMHUYECKHX — peakiuil B
HEOPTaHUYECKOM M OPraHWYECKOM XHWMHHM. 3aKOH COXPAHEHHsSI MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NMPU XUMUUECKUX PEAKIIHIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iudHbIX (PaxTtopoB. OOpaTumbIe
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

DnexTpoautnyeckas aquccouuanusi. CunbHbie U ciaalblie 31eKkTpoiauTsl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KHCJIasl, HEUTPaAJIbHAS, IEI0YHAs.

OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.

OKCINEpUMEHTAIbHBIE METOJIbl HM3yYEHUS BEUIECTB M HMX MPEBPALICHUN:
neMoHcTpanus Tabnun «[lepuonnueckas cucremMa xumuueckux snemeHToB /. .
MenpeneeBa», U3ydeHHE MOJENEH KPUCTAIMYECKHX PEIIETOK, HAOTIOACHHE U
ONMCaHUE JEMOHCTPALIMOHHBIX U JA0OPATOPHBIX OIMBITOB (Pa3i0KEHUE NEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, ONPEEICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAIBHOTO MHJMUKATOpA, PpEaKIMU HMOHHOrOo OOMEeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusHue pa3nuuHbiX (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUI.

Pacuérnble 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEAKUMA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xumus

Hemeramner. Ilonoxxkenue HemeraimioB B llepuognueckor  cucreme
xummudeckux snemeHToB JI. Y. MenneneeBa u 0COOEHHOCTU CTPOEHUSI aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAUIOB (HAa MpUMepe
KHCIIOpofa, ceprl, pochopa u yriiepomaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (TajoreHOB, CEPhl, a30Ta,
dochopa, yriepoga U KpeMHHS) U HMX  COCAUHEHHH  (OKCHIIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COCTUHEHUI ).

[IpuMeHEeHNE BAKHENIIIMX HEMETAUIOB U X COECTMHEHUIA.



Meramnel. 1lonoxenne meramnoB B llepuonnueckon cucreMe XUMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JCKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue Qusznyeckne cBoricTBa MeTauioB. CIuiaBel METaJUIOB.
DIIEKTPOXUMHUYECKUN Pl HAPSHKEHUN METaJIOB.

XWUMHUYECKHE CBOMCTBA BaKHEWIWX METAUIOB (HATPHH, KaJui, KaJIbIUH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCIMHEHUH.

OOmue cnocoObl momydeHus: MeTawioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
U3y4YeHUE KOJUIEKINMM «MeTauibl U CIUIaBbl», OOpa3loB HEMETAIOB, pPEIICHUE
HKCIEPUMEHTANBLHBIX 3a/7a4, HaONIOJeHHEe M OINWCAaHHE JEMOHCTPAllUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOEHCTBUE TUJIPOKCHIA AIIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0Yei, KaYECTBEHHBIE PEAKI[MU HA KATHOHBI METAJIIOB).

Pacuérurnle 3amayn.

Pacuétbl mMaccel BelecTBa WU 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIHUU BEIIECTB,
pacd€Tel Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIH OTHO
U3 BEUIECTB UMEET NPUMECH.

XUMHUA U KU3Hb

Ponb xuMum B 00ECIEUEHUHM HKOJOTUYECKOM, IHEPTeTUUECKON U MUIIEBOM
0€30MacHOCTH, pPa3BUTUM MeAUIMHBL. [lOHSITHE O HAy4yHBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIUN.

[IpeacraBnenuss 00 OOMIMX HAyYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTECPUANIOB: BAXKHEUIINE CTPOUTEIIbHBIE
MaTepuaabl, KOHCTPYKUIHOHHBIE MAaTEpUalbl, KpPAaCKH, CTEKJIO, KepaMmHKa,
MaTepuaibl JJs 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbBIC
yno00peHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MPAaBWJIA HCHOJIb30BaHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuiia 0E30MaCHOTO HCIIOIB30BAHUS NPEMapaToOB OBITOBOW XUMHUU
B MOBCETHEBHOW JKU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzanusi  MeXNpeaIMETHBIX  CBsi3ed MpU  M3YYEHHH  OOIIeH u
HEOPraHUYEeCKOW XUMHUH B 11 Kacce OCyIIEeCTBIAETCA 4€PE3 UCIIOJIb30BAHUE KaK
OOIMX ©CTeCTBEHHO-HAYYHBIX TOHSATHUH, TaK W TIOHATHH, SBIISIOIIAXCS
CHUCTEMHBIMU JJISI OTJAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1mMe ecTeCTBEHHO-HAY4YHbIE MOHSTHUS: HAy4dHBINH (pakT, rumoTes3a, 3aKoH,
TEeOpUs, aHallu3, CHUHTE3, KiIacCUpUKALMs, TMEPUOAUYHOCTh, HAONIIOICHHE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.



dusuka: MaTepusi, YHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3NUYECKHE BEIMYMHBI U CIMHHIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- u
MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpAIBI, TOPHBIC MTOPOJIBI, TOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
pecypchl.

TexHonorus: XuMUYecKasi MPOMBIIIIIEHHOCTb, METAJLUIYPIHs, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEIIbCKOXO35MCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIICHHOCTh,  TPOWU3BOJCTBO
KOCMETHYECKHX MpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30OBOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3yJibTaTaM OCBOCHHS
o0ydJarouMucs MporpaMM CpelHero ooOimero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHbIM W TpeAMETHbIM). HaydHo-MeToau4YecKkol OCHOBOM  Jis
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEr0 OOIIETo
o0pa3oBaHUs SBISIETCA CUCTEMHO-AESITEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHMs BBIICICHBI CICTYIOIINE COCTABIISIOININE:

OCO3HaHHE OOYYaIOIUMHUCS POCCUUCKOM TpaKJaHCKOM HIACHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTA U CAMOOTPEEIECHUIO;

HaJIM4KMe MOTUBAIIMH K OOYUYEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTMYHOCTU HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAJAULIMI 0a30BOM HAYKH XUMUMU;

TOTOBHOCTb M CIHOCOOHOCTh OOY4YarOIIMXCSl PYKOBOACTBOBATHCS B CBOECH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIMUMHU LEJIOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHus;

HaJIM4Ke MPABOCO3HAHUS IKOJOTUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
LEIN U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHUSA MpeAMeTa «XHMHS» JTOCTHUTAIOTCS B
CAMHCTBE Y4YEOHOM M BOCHUTATEIBHOW JCSATENIBHOCTHU B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMU
U HIealaMUd POCCUKCKOT0 Tpa)KJaHCKOro OOIeCTBa, NPHUHATBIMH B OOILIECTBE
HOPMaMM Y TOpaBWIAMHM  [OBEJIEHHUS, CHOCOOCTBYIOLIMMHU  MpoLeccaM
CaMONO3HAHUSA, CaMOPa3BUTHSI M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTU
00yJaroImMXxcs.

JInyHOCTHBIE pE3ynbTaTbl OCBOEHUA MpeaMeTa «XHUMHS» OTPAKAKOT
c(OpPMUPOBAHHOCTh OMNBITA MO3HABATEIILHON H MPAKTUYECKOW JACSITENbHOCTU
00y4aromuxcs Mo peanu3aiy MPUHITHIX B 0OIIECTBE [IEHHOCTEH, B TOM YHCIIE B
YacTHu:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHUSI 00YYaIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 005I3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax MW MPaBUIAX MEXKIMYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIBHOCTH TPU CO3IaHUU
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M NPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIN3E PA3IUYHBIX BUIOB YUEOHOU NESATEIHLHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAy4dYHOMY HacCJEIu0
OTEYECTBEHHOW XUMHH;

YBOXEHUSI K MPOIECCY TBOpPYECTBA B 00OJACTH TEOPUU U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO AOCTHXKCHHUS HAYKH €CTh PE3YJIbTaT
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;

MHTEpEeCca M TO3HABATEJNbHBIX MOTHBOB B TOJYYEHUH U MOCIEAYIOLIEM
aHanu3e WH(POpPMAIMU O MEPEOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBSI3aHHBIE C XUMUUYECKUMU SIBJICHUSIMH,
Y MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHHUE U MOCTYNKH CBOUX TOBAPHUILEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE MOCJIEACTBUNA 3THUX
MOCTYTKOB;

4) popMuUpOBaHUS KYJIbTYPbI 310POBbS:

MOHMUMAHUS IIEHHOCTEH 3M0poBOrO0 W 0Oe30macHoro obpasza JKHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY W
MICUXUYECKOMY 370pPOBbIO;

coOJIrofieHNs TpaBuyl 0€30MacHOrO OOpaIlleHHs C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU JEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TpPaBWI WHAUBUIAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUsAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HHU JIIO/ICH;

OCO3HAHUS TOCIIECJCTBUN U HEMPUSATUS BPEAHBIX MPUBBIUEK (yHOTpeOIeHUs
aJIKOTOJIsI, HAPKOTUKOB, KYpEeHUS1);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  Yy4eOHO-UCCIEI0BATEILCKOM
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEATEIIbHOCTH;

YCTAHOBKM Ha AaKTMBHOE Y4YaCTHE B PEIICHUH MPAKTUYECKUX 3a]ay
COIIMAJIbHOM HAIPaBJICHHOCTH (B paMKaX CBOETO KJIacca, IKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPodeccuid pa3auyHoro pojaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBOXKEHHUS K TPYAY, JIOIAM TPyAa U Pe3ybTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJIbHOM TpaeKTOpUU
oOpa3oBaHus, Oyayuiel npodeccun M peanu3alMd COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKU 1IEJIECO00PAa3HOr0 OTHOLIEHUS K MPHUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHUA TJIO0AaTBbHOTO XapaKTepa H3KOJOTHYECKHX MPOOJIeM, BIHMSHUS
HDKOHOMHYECKHUX IIPOLIECCOB HA COCTOSTHUE ITPUPOTHON U COUUAIIBHOU CPENIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIHOJIb30BAaHUS JIOCTHIKEHUM XUMHUHM Ui
peuIeHus BOIIPOCOB PALIMOHAIIBHOTO IPUPOAOIIOIb30BaHNS];

AKTUBHOTO HENPUATHS JCHUCTBUW, MPUHOCIIIUX Bpel OKPYXKaroUeu
OPUPOAHON cpele, YMEHHs IPOTrHO3UMPOBAaTh HEOJIArONpPUATHBIE SKOJIOTUYECKUE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh HX;

HAJIM4Hs Pa3BUTOIO HKOJIOTMYECKOTO MBILUICHUS, SKOJIOTHYECKON KYJIBTYPHI,
OIbITA NEATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCS MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
IPaKTUKE, CIOCOOHOCTM M YMEHUS AaKTHUBHO MPOTHUBOCTOSATH UAECOJOTUU
xeMohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA HAyKU U OOILIECTBEHHON TPAKTUKH;

NOHMMAaHUA CHeUM(UKH XWMHUUM KaK HayKH, OCO3HaHus e€ poiud B
(OpMUPOBAHNMN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpYXarolleM MHUpPE Kak O €IUMHCTBE IPUPOJbl U YEJIOBEKA, B
NO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIICHUH NpoOJIeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUH s  COBPEMEHHOM
UMBHJIM3AMU: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTH M BaXXHOW pOIM B
CO3/1aHUU HOBOM 0a3bl MaTepUaIbHON KYyJIbTYpbl, PEIICHUH I100aNbHBIX POOIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUUECKOM, MUIIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTHUM MEIUIIMHBI, OOECIICYCHHH YCIOBUU
YCIEWHOr0 TpyJa M SKOJIOTMYECKHM KOMMOPTHOM JKM3HM KaKJIOro 4YieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU: IIOHUMAaHUS CYIIHOCTH METOJOB
NO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTU HCIOJIb30BaTh



MoJlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBICHUN OKPYKAIOIIETO MUpa U
MPOUCXOSAIINX B HEM U3MEHEHUN, YMEHHUS J1eJaTh 0OOCHOBAHHBIC 3aKITIOUECHUS Ha
OCHOBE HAay4HbIX (JAaKTOB W HMEIOIIUXCS MJAaHHBIX C IENbI0 MOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHust mpoOJieM B PeabHBIX )KU3HEHHBIX CUTYaIIHX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATEIbCKON I€ATEIbHOCTH;

TOTOBHOCTM M  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM0OOpa30BaHUIO, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMHU MOTPEOHOCTAMU;

UHTEepeca K 0COOCHHOCTSIM TpyZa B Pa3luYHbIX cdepax mpodhecCHoHaTbHON
NEeATEIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOECHUSI YYEOHOIro MpeameTa «XUMHUs» Ha
YpOBHE CpeJHero o01mero o0pa3oBaHus BKIIOYAIOT:

3HaUUMble Ui (OPMHUPOBAHUA  MHPOBO33PEHHS]  OOydaroIIMXCA
MEXIUCIUTUIMHAPHBIE (MEXIPEIMETHBIE) OOIEHAYYHbIC MOHSATHUS, OTPAXKAIOIIKE
[EJOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUUPUKY METOJ0B TIO3HAHUS,
UCITIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO, SHEPIHs, SBJICHUE,
IPOIIECC, CHCTEMa, HAyYHBIA (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHue, HAOI0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCalbHble Y4eOHbIe NEeWCTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE,

PETYJISITUBHBIE), 00ecIeunBaroIIne dbopmupoBanue GbyHKIIMOHATEHOU
TPaMOTHOCTH M COI[MAIBHON KOMIIETEHIIUN 00yUarOIuXCs;
CIIOCOOHOCTh oOyJaromuxcs UCIIOJIb30BaTh OCBOECHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICUCTBUS B MO3HABATEIBHON U COLIMAIBLHOM MPAKTHUKE.

MeranpenMeTHbIEe pPe3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
NEUCTBUSIMU.

Osaaaenue YHUBEPCAJIbHBIMHU Y4eOHBIMU NMo3HABATEJbHBIMH
JNeHCTBUSIMM:

1) 6a30BbIe JIOrHYeCKHUe IeCTBUA:

CaMOCTOSITETbHO  (OPMYJIHMPOBATh W AKTyalIH3WpPOBaTh  MpoOJIeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENEATh LEIU JCSATEIbHOCTH, 3ajlaBas IapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABIICHHBIMHU LIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TOHSATUNW M YCTAaHABIMBATHL UX B3aUMOCBS3b,



WCITOJI30BaTh COOTBETCTBYIONINE TIOHITHS JIJIsi OOBSICHEHUS OTACIbHBIX ()aKTOB U
SIBJICHUM;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU MJis KJIACCUPUKAIIMU BEIIECTB U
XUMUYECKUX PEAKLINN;

YCTAHABIMBAaTh MPUYUHHO-CIECJACTBEHHbIE CBSI3U MEXIY H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXICHUSI (MHAYKTUBHbBIC, JEAYKTUBHbBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B pPacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbBIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOAEIBHBIE IPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) DJIEMEHTa, XUMHUYeckas (opmysia, ypaBHEHHE XHUMHYECKOU
peakluy — TMPU PElICHUU Y4YeOHBIX MO3HABATEIbHBIX M IMPAKTUYECKUX 3aj1ad,
MPUMEHSTh Ha3BaHHbIE MOJEIbHBIE MPEICTABICHUS JJIs1 BBISIBIICHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeICTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO TMO3HAHUSI BEIIECTB U XUMHUUYECKUX
peakuuii;

dbopMyIMpOBaThH 1IENIM U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABICHHBIE
U CaMOCTOSTEIHHO C(OpMyIHpOBAaHHBIE BOMPOCH B Ka4eCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS THIIOTE3BI MO MPOBEPKE MPABUIHHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSATEJNBHOIO TUIAHUPOBAHUA U  IPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpOIECCa, CaMOCTOATENHO MPOTHO3UPOBATH €ro pe3yibTar, (PopMyaupoBaTh
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MCCIICTIOBAHNSA,
COCTaBJISITh OOOCHOBaHHBIM OTYET O IPOJIETAHHOM padboTe;

npuoOpeTaTh OMNBIT YYEHUUYECKOW HCCIEAOBATENIbCKOM U MPOEKTHOMN
NEATETLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHHUIO Pa3IUYHBIX
METOJIOB MTO3HAHMUSI.

3) pabora ¢ nnopmanuei:

OpPUEHTHUPOBATHCA B PA3IUYHBIX HCTOYHHKAX HH(OpManuu (Hay4HO-
MOMYJIsIpHAsT JIUTEparypa XUMHUYECKOTO COJCpP)KaHUS, CIPABOYHBIE MOCOOWS,
pecypchl MHTEpHETA), aHATU3UpOBaTh WH(DOPMAITNIO PA3IMYHBIX BHIAOB W (HOpM
MIPEACTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTB;



(OpMyIMpPOBATH 3alPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU TMOUCKE H
orOope wuH(MOpManUKU, HEOOXOIUMOW [l BBINOJHEHUS y4eOHBIX —3ajad
OIIPEIEIEHHOTO TUIIA,

npuoOpeTaTh ONBIT HCIHOJIB30BaHUS HMH(POPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U Pa3JIMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMaJbHYIO  (OpMYy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOJIHUIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAy4yHBIM SI3bIK B KayecTBE CpeACTBA Hpu paboTe cC
XMMHUYECKON HMHpOpMaIUeil: NpUMEHATh MEXNpeaAMeTHble ((pusmueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00OpEBUATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-CUMBOJUYECKUE CpEACTBA
HaIJISTHOCTH.

OByaseHne YHHBEPCAJIbHBIMM KOMMYHUMKATHBHBIMHM 1CHCTBUAMMU:

3aJ1aBaTh BOMPOCHI M0 CYLIECTBY 00CYKJ1a€MOM TEMbI B XOJ€ JUaiora u/uim
JUCKYCCUM,  BBICKa3bIBaTh  WJEH, (OPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCUTEJILHO BBIMOJHEHUS IPEMIOKEHHON 3a/1a4U;

BBICTYNIATh C MpPE3EHTAlMENl pe3yJIbTaTOB I03HABATEIBHOW JESITEIbHOCTH,
IIOJIYYEHHBIX CAMOCTOATEIBHO WIM COBMECTHO CO CBEPCTHUKAMU TP BBIIIOJHEHUN
XMMHUYECKOTO 3KCIEPUMEHTA, IPAKTUUECKON pabOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOro mpoekTa u (HopMyIHpoBaTh BHIBOIBI
10 PEe3yJIbTaTaM NPOBEAEHHBIX HCCIEAOBAHUI IMYyTEM COIVIACOBAHUS MO3ULIMN B
X07ie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

OgByaieHHe YHHBEPCAJIbHBIMH PeryISTHBHBIMH 1CHCTBUAMU:

CaMOCTOSITEJIBHO IIAHUPOBATh M OCYIIECTBIIATH CBOIO I103HABATEIbHYIO
NEeATEIbHOCTb, ONpenesis €€ Leau W 3aJadyd, KOHTPOJIMpPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeajaraeMblii aJropuT™M ACHCTBHA mpu
BBIMIOJITHEHUM Y4E€OHBIX W HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Hauboee
3(p(EeKTUBHBIA CHOCOO MX pElIeHHs C Y4YETOM I[IOJIyYE€HHS HOBBIX 3HaHUHA O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH AEATEIBHOCTH HA OCHOBE CaMOaHaJIN3a
Y CAMOOLICHKH.

NNPEAMETHBIE PE3YJIbTATDBI

10 KITACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckass XUMUS»
OTPaXKaloT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN O XUMHYECKOM  COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJM XHUMHM B TIO3HAHUU SIBJICHUU



npupoasl, B (OPMUPOBAHWUU MBINUICHWS W  KYJBTYPhl JIMYHOCTH, €€
GYHKIIMOHATBFHOW TPAMOTHOCTH, HEOOXOIUMOM TSI PEIIEHUS TPAKTUYECKHUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIUE TOHSTUS (XUMHYECKUM DJIEMEHT, aToM, JJICKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTD, JIEKTPOOTPHUIIATEIbHOCTh, XUMUYECKast
CBA3b, CTPYKTypHas (opmyna (pa3BEépHyTas U COKpallI€HHAs), MOJIb, MOJIIpHas
Macca, MOJIPHBIM 00BEM, YIJIEPOJHBIN CKeJIeT, (PYHKIMOHAJIbHAS TpYIIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHYECKUHN P, TOMOJIOTH, YTJIEBOJAOPO/IbI,
KHCIIOPOJ, M a30TCOJAEpX AaIIUe COEAUHEHUS, MOHOMEp, MOJHUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranunyeckux BemniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MAacChl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XMMHH; MHUPOBO33PEHUYECKHE 3HAHMS,
JeXale B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEICHUS O CBOWCTBAaxX, COCTaBe, IOJYyYEeHUU U
0€30MacHOM WCITOJI30BAaHUN BAXXHEHIITMX OPTaHWYECKUX BEMIECTB B OBITY U
MPAKTUYECKOMN ACSATEIBHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIATH XapaKTEPHbIC MPU3HAKU TOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHATUS HPU
ONUCAaHUU COCTaBA, CTPOCHUS U MPEBPAICHUN OPTAHUYECKUX COEAUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOIb30BaTh XUMHUYECKYI0 CUMBOJIHKY JIJIs
COCTaBJICHUSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn OpraHMYEeCKMX BEUIECTB W ypaBHEHUN XUMHYECKUX PEaAKIUH,
W3TOTaBJIMBATh MOJIEIM MOJIEKYJl OPraHMYECKHX BEUIECTB JJISI MIUTFOCTPALUU HMX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAIJIEHKHOCTh H3YUYECHHBIX
OpraHUYEeCKUX BEHIECTB IO HMX COCTaBy M CTPOCHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynmne CoeIuHEeHUN (yriIeBOJOPOAbI, KHUCIOPOI H a30TCOAEpIKaIIHe
COEMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS), JaBaThb MM Ha3BaHUS IO
cucrematudyeckod Homenkiarype (IUPAC), a Takxke NpUBOJIUTH TPUBUAIIbHBIC
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHJICH, MPONWIICH, AalleTHJICH,
ATWJICHIJIMKOMb, THIEpUH, (eHon, (Gopmanbaerus, aleTaabIeruja, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCIIOTA, IIIF0K03a,
bpykTO3a, KpaxMal, HeJUTI0I03a, TIUIHH);

c(hOpMUPOBAHHOCTh yMEHUSI ONPENEIATh BHUIbl XUMHUYECKONM CBS3U B
OpraHUYECKUX COCTMHEHUSX (OJIMHAPHBIC U KPATHEHIC);



c(hOPMUPOBAHHOCTh YMEHHUSI TPUMEHSTH TMOJOKEHUS TEOPUU CTPOCHUS
opranndeckux BemectB A. M. byTnepoBa 11 00bsICHEHUST 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBA M CTPOCHUS; 3AKOH COXPAHECHUSI MACCHI BEILIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu3OBaThb  COCTaB, CTPOCHHUE,
dbu3nueckue M XMMUYECKHE CBOWCTBA TUIIMYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHMYECKHX BEIECTB (METaH, 3TaH, ATWUJIEH, MPOIWICH, alleTUJICH,
Oyraguen-1,3, merunOyramueH-1,3, OeH307, METaHOJ, ATAHOJ, STUJICHTIUKOJD,
TJIMLEPUH, (PEHOJI, alleTalIbJIeTHl, MypaBbUHAs U YKCYCHasl KHUCJIOTHI, TJIFOKO3a,
Kpaxmai, IeJUTI0JI03a, aMUHOYKCYCHAs KHCIIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXKIYy HHMH YPaBHEHHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUU C
WCIIOJIB30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh NCTOYHHUKHU YTJIEBOIOPOTHOTO
ChIpbsi  (He(Thb, NPHUPOJHBIA Ta3, Yrojb), CHOCOOBI HX MNepepaboTKH U
MpPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTH YMEHHMI TMPOBOJAUTH BBIYUCICHUS 10 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOMAHOTO BEMIECTBA WMJIM IMPOIYKTA
peakiMu 1O H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJIETh CUCTEMON 3HAaHWHA 00 OCHOBHBIX
METOJ]aX HAyYHOI'O MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEUIECTB U
XUMUYECKUX SIBICHUN (HAOIOICHNE, N3MEpPEHNE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyalMsAX, CBS3aHHBIX C BEIIECTBAMU H HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOJIIOIATH MTPaBUjIa MOJIb30BAHUS XUMUIECKOM
MOCYJION W J1TabOpaTOpHBIM O0OPYIOBAaHWEM, a TaK)Ke NpaBWIa OOpAIIEHUS C
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSIMH MO BBIITOJHEHHUIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBINIOJIHATH XUMHUYECKUM
AKCIEPUMEHT (TIpEBpAIEHUS] OPraHUYECKUX BEIIECTB NMPU HArpeBaHUU, MOJIyYEHUE
STUJICHA W U3YYECHHE €ro CBOMCTB, KAYECTBEHHBIC PEAKIMA OPraHUYECKHUX
BEIIECTB, JCHATypalusi OCJIKOB MpPU HArpeBaHHUM, IBETHHIE PEaKIUU OEIKOB) B
COOTBETCTBMM C TMpaBWIAMH TEXHUKH OE€30MAaCHOCTH TpU OOpaIllEHUU C
BCIIECTBAMH M J1AOOPATOPHBIM OOOPYIOBAaHUEM, TIPEICTABIATH PE3YIbTATHI
XUMHUYECKOTO JSKCIEpUMEeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYOIIMX
peakuuii 1 GopMyIUpPOBaTH BEIBOIBI HA OCHOBE 3TUX PE3YyJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
uHdopmaruu, aTepHeT u Apyrux);



chOpMUpPOBAHHOCTH ~ YMEHUM  COONIOAATh  MpaBWIa  3KOJOTHYECKU
I1eJIECO00Pa3HOTO0 TOBENCHUS B OBITY W TPYIOBOH NESITEIHHOCTH B IEIIAX
COXpAHEHUsI CBOEr0 3J0pPOBbS M OKPYXKAIOIIEH NPHUPOJHON Cpeabl, OCO3HABATH
OTMAacCHOCTh BO3JICUCTBHUS Ha >KMBBIE OPraHU3MbI OINPEACIEHHBIX OPTaHUYECKHUX
BEIECTB, MOHUMas cMbica mnokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUS W TIPEIOTBPAIICHUS] WX BPEAHOTO BO3JACUCTBUS Ha OPTaHW3M
YEJI0BEKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHUE
NPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYITHBIX METOAaX ITO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUIS  CJIETIBIX M CJIA0OBHAAIIUMX OOYYaIOIIUXCS: YMEHHE HCIIOIb30BaTh
penbedHO-TOUCUHYIO0 cucTeMy oOo3HaueHui JI. bpaiinsg mis 3anmucn XUMHYEeCKUX

bopmyiL.
11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUSI Kypca «OOmas u HeopraHudeckas
XUMUS OTPaXKaIoT:

c(hOPMHUPOBAHHOCTh  TPEJCTABICHUNA: O XHUMHYECKOW COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJM XHMHM B TIO3HAHUMU SIBICHUUN
npupoasl, B  (OPMUPOBAHUU MBIIUICHHS W  KYJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl peLICHUs TPAKTUYECKUX 3a]1ay
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOIAHOU
cpene;

BJIAJCHUE  CHCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIIMe MOHATUS (XUMUYECKUM SJEMEHT, aToM, W30ToM, s-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTENIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUINYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAS PEIIETKA,
TUTBI ~ XMMHUYECKHX  pPEAKIUH, pacTBOp, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAs JTUCCOIMAIUS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTbH
XUMHUUYECKON peaKiuu, XUMHUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (Teopus
ANEKTPOJUTUYECKON Jucconumanuu, nepuoandeckuit 3akon [[. M. Menpaeneena,
3aKOH COXPAHEHHUs MAcChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBpAICHUs] SHEPTUU
Py XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUNA S3BIK XUMHUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKallMe B OCHOBE INMOHUMAHHS NPUYUHHOCTH U
CHUCTEMHOCTH XWMHUYECKHX SIBJICHWUN, (PAaKTOJOTHYECKUE CBEICHUS O CBOWMCTBAX,
COCTaBe, MOJyYeHUU U O€30IMaCHOM MCIOJIb30BaHUHN BOXKHEUIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY U MIPAKTUYECKOM JIESITEIbHOCTH YEJIOBEKA,



c(hOpMUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEPHbIE NPHU3HAKU MOHSATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIOJb30BATh COOTBETCTBYIOLIME ITOHATHS MPH
ONMCAaHWH HEOPTaHWYECKUX BEUIECTB U UX ITPEBPAILCHUN;

c(OpPMUPOBAHHOCTh YMEHHMM HCIOJIB30BaTh XUMUYECKYI0 CHUMBOJIMKY MJIs
coctaBiieHus: (OpMyJl BEIIECTB U YpPaBHEHUH XMMHUYECKHUX  PEaKLIHH,
cucrteMatnyeckyto HomeHknaTypy (IUPAC) u TpuBHanbHbIEe Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJI€KHUCIbIM ras, aMMHaK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAsA COJIA, MUPUT U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHUMN OIPENEIATh BaJIEHTHOCTh U CTEIEHb OKUCIIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHAX Pa3JIMYHOIO COCTaBa, BUJ XHMHUYECKOU
CBA3M (KOBAJICHTHAs, NOHHAs, METaJUIMYECKasi, BOAOPOIHAs) B COEIUHEHUSX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEUIECTBA (ATOMHAs, MOJIEKYJISIpHAasi,
MOHHAs, METAJUIMUECKast), XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCIMHECHUU;

c¢(hOpMUPOBAHHOCTH YMEHHU yCTaHaBJINBATh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K OMNpEeAeNEHHOMY KIaccCy/Tpyrie
COEIMHEHMI (MPOCThIE BEUIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCJIOThI, aM()OTEpHBIE TUAPOKCUBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUM PacKpbIBaTh CMbICI NEPUOANUYECKOTO 3aKoHa /I,
N. MenaeneeBa 1 JEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
¥ IPOTHOCTHYECKYIO (QYHKIINU;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh AIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX »dJeMeHTOB |—4 mnepuonos Ilepnoandeckoil cHCTEMBI
xumuueckux snemeHTtoB JI. W. MenneneeBa, ucnonib3yss HOHATHS «s-, p-, d-
DIIEKTPOHHBIE opOuTanmy, «QHEPTrEeTUYECKUE YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKHMX DJIEMEHTOB U UX COCAMHEHUU
10 neprojaM u rpymnmnam llepuoaudyeckoi cucTeMbl XMMUYECKUX 31eMeHToB JI. 1.
Menpeneena;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XMMHAYECKME CBOMCTBA HEOPTraHWYECKMX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHME T'€HETHUYECKOM CBS3M MEXKIYy HEOPraHWYECKUMU
BEILECTBAMH C ITOMOILBIO YPABHEHHMI COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLIAM;

c(OpMHUPOBAHHOCTh YMEHUS KJIACCU(PHUIMPOBATh XWMUYECKUE PEAKIUU IO
pa3nUYHBIM IpPU3HAKaM (YUCIY M COCTaBYy pPEarupyrollnX BEHIECTB, TEILUIOBOMY
3 ¢eKTy peakiuu, U3MEHEHUIO CTETEHEW OKHCIEHHUS 3JEMEHTOB, 0OpaTUMOCTHU
peakLuy, y9acTHIO KaTajln3aTopa);

c(OpPMHUPOBAHHOCTh YMEHHMM COCTaBISATh YPABHEHMs peakUUil pa3iIuuHbIX
THUIIOB, TIOJIHBIE U COKpPAILEHHBIE YPABHEHUSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJIOBHS, ITPX KOTOPBIX 3TU PEAKIIMHU UAYT 10 KOHIIA;



c(hOpMUPOBAHHOCTh yYMEHUW TIPOBOJUTH PEAKIIUHU, MOJATBEPKIAIOIINE
KAQYECTBEHHBIA COCTaB PAa3JIMYHBIX HEOPTaHWYECKHMX BELIECTB, PAaCMO3HABATH
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKHUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH  PpaCKpbIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEaKIM MOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OajaHca
ATUX PEaKLU;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaKkiMu OT Pa3IUYHbIX (PAaKTOPOB; XapaKTep CMEIIECHUS XUMUYECKOTO PABHOBECHUS
B 3aBUCMMOCTH OT BHeIIHEero Bo3aeicTeus (nmpunuui Jle Hlarense);

c(hOpMHUPOBAHHOCTh YMEHHUW XapaKTePU30BaTh XHMHUYECKHE IPOIIECCHI,
JIe)KAINE B OCHOBE MPOMBINUIEHHOTO TMOJYYEHUS] CEPHOW KHCJIOTHI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOIMX HAyYHBIX NPUHIHUINAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIUHUCICHHUS C HCIOJb30BAHUEM
MOHSATUSI «MaccoBas JIOJs BEIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUHN Ta30B
MPU XUMUUYECKUX PEAKIMSIX, MACChl BEIIECTBA WU 00HEMA Ira30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIUX B PeaKlUu
BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, MPEBPALLCHUS U COXPAHECHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUjIa MOJIb30BAHUS XUMUICCKON
NOCYJIOM ¥ J1abopaTOpHBIM OOOPYJOBAaHMEM, a TaKXKe MpaBWiIa OOpalleHUs C
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKIMSMH IO BBITIOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBITONHATH XUMHYCCKHUI
AKCHEPUMEHT (pa3sioKEHUE MEPOKCUAa BOJAOPOJa B MPUCYTCTBUU KarTaau3aTopa,
ONPENCIICHUE CpEAbl PACTBOPOB BEIIECTB C IOMOULIBIO YHHBEPCAJIBLHOIO
WHUKATOPA, BIMSHUE PA3IMYHbIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKON pEakIuu,
peaknuu WOHHOTO OOMEHA, KauyeCTBEHHBIE pPEaKIMu Ha Cynbdar-, KapOoHAT- H
XJIOPUA-aHUOHBI, HA KaTUOH AMMOHHS, PEUICHUE SKCIEPUMEHTAIBHBIX 33/1a4 10
temam «Metaiub»y U «HeMmeTtaiibl») B COOTBETCTBUU C MpaBUIaMU TEXHUKH
0e30MacHOCTH MPU OOPAILIEHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO OJKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIUX pPEakKlMil U (POpMyIUpPOBaTH BBIBOJBI Ha OCHOBE
ATUX PE3YyJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIuu, IHTepHEeT u ApyTux);



chOpMUPOBAHHOCTH ~ YMEHUM  COONIOAATh  MpaBWIa  JKOJOTHYECKU
I1eJIECO00Pa3HOTO0 TOBENCHUS B OBITY W TPYIOBOH NESITEIHHOCTH B IEIIAX
COXpAHEHUsI CBOErO 3J0pPOBbS M OKPYXKAIOIIEH NPHUPOJHON Cpeabl, OCO3HABATH
OTMAaCHOCTh BO3JICHCTBUSA HA KUBbIE OPraHU3MbI OIMPEICIIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazatens [IJIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHbBIIECHUS U
NpEeAOTBPAICHUS UX BPEHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa;

JJIs. O0y4YaroluXcsi ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMEHHUE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYITHBIX METOAaX ITO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CIENbIX M CHA0OBUASIIUX OOYYaIOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUCUHYIO0 cucTeMy oOo3HaueHui JI. bpaiinsg mis 3anmucn XUMHYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne n/m Kontpoabnbsie  IlpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI pecypest
Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOM XUMUH
[Ipeamert oprannueckoit xumuu. Teopus
1.1 CTPOEHUS OPTraHUYECKUX COEIMHEHUN A. 3
M. byrneposa
Wroro no pazneny 3
Pa3nea 2. Yraesogopoasbl
2.1 [IpenenbHble yraeBogOpOAbl — aJKAHbI 2
9 HenpenenbHbie yrieBoa0pOIbl: aTKEeHbI, 6 |
AJIKaIUEHBI, AIKMHBI
2.3 ApomaTuieckue yrieBoaopoabl 2
r4 [IpupoHbIE UCTOUYHUKH YTIIEBOJOPOJIOB U 3 |
UX mepepadoTKa
Uroro no pazneny 13
Paznen 3. Kuciaopoacoaep:kanue oprannyeckue coeJuHeHust
3.1 Cnuptsl. ®enon 3
39 Anbpaerunsl. KapOOHOBBIE KUCTOTHI. 7 |
CrnosxHble 3¢pupsl
33 VYrieBoib 3 1




Wroro no pazneny 13
Pasnen 4. A3oTcoaepskamme opraHudeckne coelMHeHUus

4.1 ‘ AwmuHBl. AMUHOKHCIIOTEL. benku 3
Uroro no pazneny 3
Paszgea S. BbicokomoJieKyJIApHbIE COeAUHECHUSA

5.1 ‘ [Tnactmaccel. Kayayku. Bonokna 2
Utoro no pazneny 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KITACC

KoimuecTBo yacos DJIeKTPOHHBIE
HanmeHoBaHue pa3geoB U TeM uudpoBLIe
Ne i/m P Konrpoabnubie IIpakTHyeckue (1ubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchl
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [leproandeckuii 3aK0H
1.1 u [lepuoauueckas cucteMa XUMHYECKUX 3
anemenToB /I. 1. Menaeneera
12 Crpoenue BemiecTBa. MHOrooOpasue 4
’ BEILIECTB
1.3 XHUMHUYECKUE peaKIun 6 1
Wroro no pazneny 13
Pasnen 2. Heoprannueckasi xumMusi
2.1 Metamel 1
2.2 HemeTaminr 1
)3 CBs13b HEOPTaHUYECKUX M OPTAaHHYECKUX )
’ BEILIECTB
Uroro no pazneny 17
Pa3pen 3. Xumus 1 ;Ku3HbL
3.1 XUMHSA U KA3HDb 4
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3







ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHBIE
Ne ara u¢pposbie
n/n Tema ypoka Bcero Kontpoanueie  Ipaxruueckue fll3y‘{eHI/Iﬂ ;Iﬁl?;I;OBaTeJILHbIe
padoThI padoTbI pecypes!
| [Ipenmer opranndeckon Xummuu, €€ | 0 0
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpoeHUst OpraHMuYECKUX
2 coenquHeHuil A. M. Bytieposa, eé 1 0 0
OCHOBHBIE 10JIOKEHHUSI
[IpencraBnenue o KnaccuGpuKauu
3 opraHnueckux BemiectB. Homenkmnarypa 1 0 0
(cucremaruyeckasi) U TPUBUAIbHbBIE
Ha3BaHUS OPraHUYECKHX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, | 0 0
TOMOJIOTHUECKU Psifl
5 MeraH 1 3TaH — npocTenIne | 0 0
MPEJICTABUTENN ATKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1 0 0
7 OTWIIEH U MIPONMIIEH — MPOCTEHIINe 1 0 0
MPEJICTABUTENN ATKEHOB
2 [IpakTuueckas padora Ne 1. «Ilomyuenue 1 0 |
ATUJIEHA U U3yYEHHUE €0 CBOMCTB
Ankanuensl. byranuen-1,3 u
9 meTmioyraauen-1,3. [Tomydenue 1 0 0

CHHTETUYECKOIO KaydyyKa U PE3UHBI




10

11

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS,
TOMOJIOTUYECKHH psiji. ALlETUIICH —
MPOCTEUIINI MPEICTABUTEIb ATIKUHOB

Brraucnenus mo YpaBHCHHUIO XHUMHYCCKOH
pe€aKuuu

12

Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTD
apeHoB

13

14

15

['enernueckas cBsA3b YIiI€eBOJAOPO/IOB,
MPUHAISKAUX K PA3TMYHBIM KJIaccaM

[IpupoaHble HCTOYHHUKHU YTIIEBOAOPOIOB:
MPUPOJIHBIN ra3 U NOMyTHBIE HEPTSIHBIC
ras3pl, He()Th U MPOAYKTHI €€ epepaboTKu

[IpupoHbIE HICTOYHUKH YIJIEBOIOPOIOB:
IPUPOHBII ra3 1 MOMyTHbIE He(TIHbIE
rassl, HepTh ¥ IPOJYKTHI €€ nepepaboTKu

16

17

18

KonTpomnpHas pabora o pazaeny
«YTIIEeBOIOPOABD)

[IpenenbHbIe 0THOATOMHBIC CITUPTHI:
METaHOJI ¥ 3TaHoJ1. BomopoiHas cBsi3b

MHoroaroMHbie CIIMPTHI: OTHJICHIJIMKOJIb U
TIIMOCPUH

19

20

21

DeHOI: CTPOCHHUE MOJICKYJIBI, PU3NICCKUE
Y XUMUYECKHE CBOMCTBA, IPUMEHEHUE
Anpaeruapl: GopManbaerul u
aneTanabaerun. ALeToH

OIHOOCHOBHBIE TIPEICNIbHBIE KAPOOHOBBIE
KHUCIIOTBI: MypaBbUHAs M YKCYCHAsI

22

[IpakTrueckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOﬁ KHCIJIOTBI»

CTeapI/IHOBaﬂ 1 OJICMHOBas KHCJIOThI, KaK

23 MIPEACTABUTENH BBICIINX KapOOHOBBIX
KHCJIOT

24 Mpbuta Kak COJM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACHCTBHUE
CnoxxHbIe (DUPHI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. ' HAPOIHN3 CIIOKHBIX
3upoB

2% JKupbl: Tuponu3, MpuMEHEHHE,
OuoJstoruueckas pojb >KHPOB
YTneBoasl: cOCTaB, KiIaCCH(PHUKAIINS.

27 Baxwuelinme npeactaBUTeNd: TII0K03a,
dpykTo3a, caxaposa

)3 Kpaxman u niesuioi03a Kak mpupoHbIe
MOJIMMEPHI
KonTponbHas pabota no pazaeny

29 «Kucnopoacoaepkaiiue opraHudecKue
COEIMHEHMS

30 AMMHBI: METHJIAMHH M aHUJIUH
AMUHOKHUCIIOTHI KaK aM(pOTEepHBIC

31 OpTraHUYECKHUE COCIUHEHUS, UX
ouosornyeckoe 3HaueHue. Ilentuap

1 benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COSIMHEHUS

13 OCHOBHEIC TTOHATHS XUMUH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN

34 OCHOBHBIE METOBLI CHHTE3A




BBICOKOMOIJICKYJIIPHBIX COGHHHGHHﬁ.

[ImacTMacchl, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoTbI

Jlara
U3y4YeHu sl

DJIEeKTPOHHbBIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypchl

XUMHUYECKUH AIEMEHT. ATOM. DIEKTPOHHAs
KOH(HUTypamus aTOMOB

[lepuonnueckuii 3akoH u Ilepuoanueckas
crucTemMa XMMHAYECKuX annemeHToB /1. U.
Memnzneneesa, UX CBSI3b C COBPEMEHHOMN
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUST CBOWCTB
XUMUYECKHUX AJIEMEHTOB M MX COCTMHEHHH 110
rpynmnam U nepuojam. 3HaueHue
MEPUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /.M. MeHneneena B
Pa3BUTHH HAYKU

CrpoeHue BeniecTBa. XMMUYECKasi CBA3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BopopoaHas cBs3b

BaneHTHOCTB. DJIEKTPOOTPHUIIATEIIBHOCTb.
Crenenp okucieHus. Bemiectsa
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

[ToHsTHE O TUCTIEPCHBIX CUCTEMAX.
VcTrHHBIC U KOJUTOUIHBIC PACTBOPBI.
MaccoBas J10J1s1 BEIIECTBA B PacTBOPE




10

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX COeMHEHUM. [ eHeTnueckas
CBSI3b HEOPraHMYECKHUX BEIIECTB, PA3JIMYHbBIX
KJ1acCOB

Knaccudukanus XuMHIeCKUX peakIvii B
HEOPraHWYECKOW M OpraHUuYeCKON XUMHUH.
3aK0oH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHUS SHEPTUU TTPU
XUMUYECKUX PEaKIUsIX

CkopocTtb peakiuu. OOpaTuMble peakLuy.
XVMHYECKOE PaBHOBECHE
[IpakTuueckas padora Ne 1. «Bnusiaue

pa3INyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIIHI)

11

DnexTpoauTHIecKas auccoruanus. [lonsrue
0 BojiopoHOM nokasarene (pH) pactopa.
Peakuiuu nonnoro oomena. ['maponus
OPraHUYeCKUX U HEOPTaHHMUECKUX BEIIECTB

12

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIC
peaxmun. [Tonstie 06 smexrponmse
pacIiaBOB U pacTBOPOB COJICH

13

14

KonTponbHas pabota no pazaeny
«TeopeTnyeckre OCHOBBI XUMUM

Mertaiisl, ux nmoyiokenue B Ilepuoanueckoit
cHUCTEME XUMUYECKUX dneMmenToB []. 1.
MemneneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. OOmue pu3ndecKrue CBOMCTBa
METaJIJIOB




15

16

CmuiaBbl METaJUIOB. DIIEKTPOXUMUYECKHM Pl
HaIPSHKEHUN METaJlIOB

XUMHYECKHE CBOMCTBA BAXKHEHILINX
MeTaJuIoB (HATPHUH, Kaaui, KaJablluid, MarHu,
QTIOMHUHHK ) U UX COCTMHCHUM

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTMHEHUN

18

19

20

XUMHYeCKHEe CBOMCTBA IIMHKA, JKeje3a U UX
COoeTMHEHNN

[Ipaktuueckas pabora Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 33724 110 TeMe
«Meramb»"

HemeTaminl, UX 1OJI0KEHHE B
[lepronnueckoit cucteMe XMMUYECKUX
sneMenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
AnoTponusi HEeMETauIoB (Ha IpUMeEpe
KHCII0poJia, cepsl, hocdopa u yriaepozaa)

22

23

24

XHWMHUYECKUE CBOMCTBA IAJION€HOB, CEPhI U UX
COCIMHEHU N

XuMHUecKue cBOMCTBa a30Ta, hocodpa 1 Ux

COEIMHEHUN

XHUMHYECKUE CBOMCTBA yIIIep0o1a, KPEMHHUS U
UX COeOUHEHNN

25

26

[IprumeHeHne BaXKHEUIINX HEMETAJUIOB U UX
COoeTMHEHNN

O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 110




Teme «HemeTannsl». Berauciaenus no
YPaBHCHUAM XUMHUYCCKUX peaKuHﬁ n
TCPMOXUMHUYCCKUC paC‘-IéTBI

[IpakTuueckas pabora Ne 3. «Pemienue

27 AKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME 1
"Hemeramisr"»

)8 KonTponpHas padora o Temam «MeTaibhy |
n «HemeTtamini»

79 Heoprannueckue u opraHU4eCcKrue KUCIOTHI. 1
Heoprannueckue u opraHn4ecKkue OCHOBaHUS
AMdoTepHbIE HEOPraHUYECKUE U

30 OpraHUYeCKHe coeqruHeHus. | eHeTnIecKas |
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIICCTB
Ponp xuMmuu B 00ecIieueHUH KO0 HYECKOH,

31 SHEPIreTHYECKON U MUIIEBON OE301aCHOCTH, 1
Pa3BUTHH MEIUITUHBI
[IpencraBnenust 06 0OMIMX HAYYHBIX

32 MPUHUHUIIAX TPOMBIIUIEHHOTO MTOJTY4YEHUs 1
Ba)KHEHIIINX BEIIECTB

33 UYenoBek B MUPE BELECTB U MaTEPHAIIOB 1

34 XUMUS U 370pOBbE YEJIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus / 'abpuensn O.C., OctpoymoB N.I'., CnankoB C.A., AKUHOHEpHOE
obmectBo «M3aatenbeTBo «IIpocBemenne»
» Xumusi, 11 xkmace/ I'abpuensa O.C., Octpoymos WN.T'., Cnankos C.A.,

Axumonepnoe o6mectBo «M3narensctBo «lIpocBemienner

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
Hacronbnas kaura yunrens xumus 10xin.0.C.I'abpuensu. U.I'.OctpoymoBa.

Hacronbhas kaura yuntens xumusl 1xkn. O.C.I'abpuensu. N.I".OctpoymoBa.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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