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IHHOACHUTEJIBHAA 3AIINCKA

[Iporpamma o XxuMHM Ha YpOBHE CpelHero oduiero oOpazoBaHus pa3padoTaHa
Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Neo 273-®3 «O06 obOpazoBanuu B
Poccuiickoii  ®denepanuu», TpeboBaHUM K pe3ylbTaraM OCBOCHHUS (deaepabHON
oOpa3oBarenpHON TIporpaMmbl  cpeaHero obmero obOpazoanus (POII COO),
npeAcTaBieHHbIX B DeneparbHOM TOCYJapCTBEHHOM O0O0pa30BaTEbHOM CTaHIApTe
COO, c¢ yuérom Konmemmwmu mnpenomaBaHus y4eOHOro mpeaMera «XUMHUS» B
oOpazoBarenbHbIX opranuzanusax Poccuiickoit ®enepannu, peanu3yonux OCHOBHbBIE
oOpa3oBarenbHbIE TPOTPAMMBI, U OCHOBHBIX TMOJOXKeHUNH «CTpaTeruu pa3BUTHS
Bocriutanusi B Poccuiickoit denepanuu Ha niepuoa ao 2025 roma» (Pacmopspxenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY 10JIX0/I0B K pa3pab0oTKe MPOrpaMMbl 0 XUMHUU, K ONPEEICHUIO 0011e
CTpaTeruu 0O0y4YEeHUs, BOCIUTAHUS U PA3BUTHUS OOYyHAIONIMXCS CPEICTBAMU YUEOHOTO
npeamera «Xumus» g 10-11 kmaccoB Ha 0a30BOM yPOBHE COCTAaBUIIU
koHuentyaibHeie mojoxkeHus dI'OC COO o B3auMOOOYCIOBIECHHOCTH ILIEJICH,
colepKaHUsi, pPe3yJNbTaToB OOydYeHHs U TpeOOBaHMM K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XumHueckoe oOpa3zoBaHue, MOJydyaeMoe BBITYCKHHUKAaMU 0011e00pa30BaTeIbHOM
OpraHu3alliM, SIBJISETCA HEOTHhEMJIEMOM 4YacTbhi0 MX OO0pa3oBaHHOCTH. OHO CIIyXKHUT
3aBEpPILAIOIIUM ATAllOM peaju3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE
KITFOUEBBIX IIEHHOCTEH, MPUCYIIUX HEJIOCTHOM CHUCTEME XUMHUYECKOTO 0Opa3oBaHMS.
OTH  UEHHOCTH  KacaloTCid TMO3HAaHUA 3aKOHOB  MPUPOJBI,  (HOPMUPOBAHMS
MHUPOBO33pEHUsI H  OOIlEeH KyJbTypbl YeJIOBEKa, a TaKXke SKOJOTUYECKU
000CHOBAaHHOTO OTHOIIEHMSI K CBOEMY 3JI0POBBIO UM MPUPOAHON cpene. Peanuszyercs
XUMUYeckoe o0pa3zoBaHre 00y4arolUMXCsl Ha YPOBHE CpPEeIHEro o0Iiero oopa3oBaHus
CpelncTBaMHu y4yeOHOro mpeamera «XUMHUS», COAEp)KaHUE U TMOCTPOEHHUE KOTOPOTo
ompeneieHbl B IPOrpaMMe MO XUMHH C y4€TOM CHEeUU(PUKA HAyKH XUMHH, €€
3HAUYEHUs B TO3HAHWUU NPUPOJABI U B MaTEPUAIbHOW >KM3HU OOIIECTBA, a TaKXKe C
y4€ToM OOLIMX IeJied W MPUHIIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero o0rero oopaszoBanus B Poccuiickoit deneparuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HIrpaeT ocoOyi poJib B
COBPEMEHHOW IMBWJIM3AINH, B CO3/JaHUM HOBOM 0a3bl MaTepuanbHOM KyJIbTypbl. OHa
BHOCUT CBOW BKJaJ B (OPMHUPOBAHHUE PAIMOHATIHLHOTO HAYYHOTO MBIIIJICHUS, B
CO3J]aHUE I1IEJIOCTHOTO TMPEACTABICHUS 00 OKPYXKAIOIIeM MHUpPE KaK O €IUHCTBE
OpUpPOABl U YEJIOBEKa, KOTOpoe (QOpMHUPYETCS] B XUMHUUM HAa OCHOBE IOHHUMAaHUS
BEIIECTBEHHOIO COCTaBa OKPYXKAIOIIET0 MHUPA, OCO3HAHUS B3aUMOCBS3H MEXKITY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMEHEHHS.

TecHo B3aMMOJEWUCTBYS C JIPYTMMU €CTECTBEHHBIMM HayKaMH, XUMHS cTaja
HEOTHEMJIEMON YacTbl0 MHUPOBOM KYJIbTYPhI, HEOOXOAMUMBIM YCJIOBHEM YCIEUTHOTO
TpyJa ¥ KU3HM KaxXIoro ujeHa oOmiectBa. CoBpeMeHHass XUMHA Kak Hayka
co3ujaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HampaBjieHa Ha peIlIeHUue
rJI00AbHBIX ~ MPOOJEM  YCTOMYMBOTO pa3BUTHS  YEJIOBEUYECTBA —  CHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30IMaCHOCTH U OXPaHbl 310POBbSI.

B coorBerctBUM ¢ 0OmIMMH I[ENIMH W TNPUHIUIAMU CPEIHEro O0OIIero
oOpazoBanus cojaepkanue npeamera «Xumus» (10—11 kimaccel, 0a30BbI YPOBEHb
U3Yy4YEHUS]) OPUEHTUPOBAHO NPEUMYIECTBEHHO Ha OOMICKYJbTYPHYIO MOATOTOBKY
oOyyJaronuxcsi, HeOOXOAUMYIO UM JJisi BBIpAOOTKU MUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHENIHOTO BKJIIOYEHHS B KU3Hb COIMYyMa, MTPOJIOJKEHUST 00pa30BaHMs B Pa3TUYHBIX
00J1acTSAX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocrapnsiomiuMu ~ nipeaMera «XUMHS» — SBIAIOTCS  0a30Bble  KypChl —
«Oprannyeckas xumusi» #u «OOm@ass M HeEopraHuyeckass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKu: CHCTEMa
3HAHUM MO0 HEOPTaHMYECKOW XMMHH (C BKJIIOYEHHWEM 3HAaHUW U3 OOLIeH XUMHUU) U
opranudeckoil xumuu. dopmupoBaHue MAAHHOW CHUCTEMbl 3HAHUM NpPU H3YyUYECHUU



npeaMeTa ooecrieunBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCET0 MHOT00Opa3us BEIIECTB
HA OCHOBE OOIIUX MOHSTHM, 3aKOHOB ¥ TEOPUN XUMHUH.

Crpykrypa coaepxkanus KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHuyeckas XuMHs» cHOpMUpOBaHA B NPOrpaMMme IO XHMHHM Ha OCHOBE
CHUCTEMHOTO MOAX0/1a K U3YUEHHUI0 Y4eOHOro MaTepuaa u 00ycloBiIeHa UCTOPUUYECKU
000CHOBaHHBIM Pa3BUTUEM 3HAHMM Ha OMpPENETIEHHBIX TEOPETUUYECKUX YPOBHsX. Tak,
B Kypce OpraHMYeCKON XMMHUH BEIIeCTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHYECKOM
TEOPUU CTPOCHUSI OPraHUYECKUX COCIMHEHUM, a TAK)KE Ha YPOBHE CTEPEOXUMHUUYECKUX
U DJICKTPOHHBIX MPEJCTaBICHUN O cTpoeHuu BemiecTB. CBelleHHS 00 M3y4yaeMbIX B
Kypce BeIIecTBaX JAalOTCS B Pa3BUTUM — OT VYIJIEBOJOPOAOB JI0 CIOXKHBIX
OMOJIOTUYECKH aKTUBHBIX COEAUHEHUH. B Kypce OopraHnyeckod XUMUHU MOIYyYaroT
pazBuTHe CcGOPMHPOBAHHBIE HA ypPOBHE OCHOBHOTO 00mero o6pa3oBaHus
NepBOHAYATBHBIE TMPEACTABICHUS O XUMHUYECKOM CBS3U, KiIacCU(PUKAIIMOHHBIX
pU3HaKaX BEUIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX CTPOEHUS, O XUMHUYECKOM
pEeaKIMH.

[loq HOBBIM yrioM 3peHUss B IpeaMeTe «XUMHs» 0a30BOro ypOBHS
paccMaTpUBAaeTCs HM3YYEHHBI Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHUs
TEOPETUYECKUIM MaTepHall U (HaKTOJOTUYECKHUE CBEJCHUS O BEIIECTBaX U XMMUYECKOM
peakuuu. Tak, B YacTHOCTH, B Kypce «OOmas W HeopraHuyeckas XUMUs»
oOydJaronumcst pe0CTaBIsAEeTCS BO3MOKHOCTh OCO3HATh 3HAUEHUE MEPUOANYECKOrO
3aKOHa C OOIIETEOPETUUYECKUX M METOJIOJIOTMYECKUX TMO3UIMUM, TiIy0xe MOHSTh
UCTOpUYECKOE H3MEHEeHHe (QYHKIMA HTOro 3akoHa — OT o0oOmae 10
OOBSICHSIIOIICH M IPOTHOZUPYIOIIICH.

Enunas cucrema 3HaHUM O Ba)XXHEWIMX BEIECTBAX, UX COCTaBEe, CTPOCHUH,
CBOMCTBAaX M MNPUMEHEHHH, a TaKXKE O XMMHYECKHUX PEAKIMSIX, WX CYIIHOCTH H
3aKOHOMEPHOCTSIX MPOTeKaHus JomnoiHsercs B kypcax 10 u 11 kiaccoB aneMeHTaMu
coJiepKaHusl, UMEIOIUMU KyJIbTYpPOJIOTHUYECKUN U MPUKITIAIHON XapaKkTep. DT 3HAHUS
CIOCOOCTBYIOT OHMMAHHUIO B3aUMOCBSI3U XUMHH C JIPYTMMU HayKaMH, pPaCKpbIBAIOT
e poJib B NMO3HABATEIBHOW U MPAKTUYECKOMN JESITEIIbHOCTH YeNIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBXKEHMSI K MPOIECCY TBOPYECTBA B OOJACTU TEOPUU M MPAKTUYECKUX
IPWIOKEHUI XUMHUHU, MOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO H
JUYHOCTHO 3HAYUMBIX MPOOJIeMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKU OCMBICIMBATh
uHboOpMaIIMI0O W TOPUMEHATh €€ I TONMOJHEHUS  3HAHWM,  pelIeHUs
MHTEJUICKTYaJbHBIX M HOKCIIEPUMEHTAJIBHBIX HCCIIENOBATEIbCKUX 3a4ad. B unemom
colepkaHue y4yeOHOro mpeamera «XUMHUS»  JAHHOTO  YPOBHS — M3yYEHHS
OpUEHTHUPOBAHO Ha POPMHUPOBAHUE Y 00YUAIOIIUXCS MUPOBO33PEHYECKON OCHOBBI IS
noHUMaHusi  QuwiocopCcKUX  WAEH, TakuxX Kak: MaTepuaJbHOE  EJAMHCTBO
HEOPraHWYECKOTO M OPTraHMYECKOT0 MHUpa, OOYCIOBIEHHOCTh CBOWCTB BEIECTB HUX
COCTaBOM M CTPOEHHEM, [T03HABAEMOCTb IPUPOJIHBIX SIBICHUHN MyTEM IKCIIEPUMEHTA U
pelieHus  IPOTUBOPEYMM  MEXIy HOBBIMM  (akTaMu U TEOPETHUECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEHICHUH SKOJOTMYECKHUX MpodiieM, a
Takke MpoOJieM COEpeKEeHUs DHEPreTHUECKUX PECypCOB, CHIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUN U MaTEPHAJIOB.

B nutane peienus 3aga4 BOCIHUTAHMS, Pa3BUTHS U COLIMATIM3AIIMN 00yYarOIINXCS
OPUHATBIE MPOTPaMMOM 1O XMMHHM TOJIXOJbl K OIpPEACNICHUIO COJEPKaHUS U
MOCTPOEHUS MpeaMeTa MpeaycMaTpuBatoT GOPMUPOBAHUE YHUBEPCATBHBIX YUEOHBIX
NENUCTBUN, UMEIOIMX 0a30BO€ 3HAYECHHE [UJIS PA3NIMYHBIX BHUJIOB JEATEIbHOCTH:
petieHust mpoOJeM, Morcka, aHajau3a U 00padoTku mH(OpMaIK, HEOOXOIUMBIX IS
OpUOOpETeHUs] ONbITa MPAKTHYECKOM M HUCCIENOBATENbCKOM  JIEATEIHbHOCTH,
3aHUMAIOLIEH BaKHOE MECTO B MO3HAHUM XUMUHU.

B npaktuke mnpemnogaBaHus XMMHM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHMsl, TaK U Ha YPOBHE CpeIHEro o0Iero oOpa3zoBaHus, MPHU OINpPEACIICHUN
coliepKaTeIbHOM  XapaKTEepUCTUKU IIeJIe H3ydeHus TMpeaMeTa HalpaBICHUEM
NEPBOCTENICHHOW 3HAYMMOCTUA TPAAUIIMOHHO TMpPHU3HAETCA (POPMUPOBAHUE OCHOB
XUMUYECKON HayKd Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUYECKON
NESTEILHOCTH YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C



METOJUYECKOW TOYKM 3PCHHsI TaKOH TMOIXOA K ONPEICIICHUIO IeNeld HW3Y4YCeHUS
TIpeaMeTa SIBJISIETCS BIIOJIHE OTPaBIaHHBIM.

CornacHO [MaHHOW TOYKE 3pEHHUs TJaBHBIMU IETSIMU HW3YUYCHHS TpeaMeTa
«Xumusi» Ha 6a30B0oM ypoBHe (10 —11 k11.) SIBIISFOTCSA:

e (OpMHPOBaHHE CUCTEMBI XUMHUUECKHUX 3HAHWH KaK BaXKHEUIICH COCTABIISIFOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MHUpPA, B OCHOBE KOTOPOH JIeKAT KITFOUYEBHIC
NOHATHA, (QYHIAMEHTAIbHBICE 3aKOHBI W TEOPUM XHWMHH, OCBOCHHE S3bIKa
HayKH, YCBOCHHE W T[OHUMAaHWE CYIIHOCTH JOCTYMHBIX OOOOIICHHIA
MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIIEHHE C WUCTOPUEH WX pa3BUTUSA U
CTaHOBJICHHSI,

o (dopMHpOBaHHE W PA3BUTHE TPEICTABICHUN O HAYYHBIX METOJAX IMO3HAHUS
BEIICCTB M XMMHUYECKHUX PEAKIUi, HEOOXOIUMBIX I TPUOOPETCHHS] YMEHUN
OPUEHTHPOBATHCS B MUPE BEIIECTB U XMMHUECKUX SIBJICHUN, UIMEIOIIINX MECTO B
IpUPO/JIe, B MPAKTUYECKON U TOBCETHEBHOM JKU3HH,

e Da3BUTHE YMEHHUH M CIOCOOOB JCSATEILHOCTH, CBSA3aHHBIX C HAOJIIOACHHEM W
OOBSICHEHHEM  XUMHUYECKOTO  JKCIIEPUMEHTa,  COONIOJICHHEM  MPaBHII
0e30MacHOr0 OOpaIeHHsI C BEIIECTBAMH.

Hapsimy ¢ stum, comepxarenpHasi XapaKTEpHCTHUKA LENeH W 3a7ad HU3YUCHHS
npeaMeTa B MPOrpaMMe 1O XMMHUHM YTOYHEHA W CKOPPEKTHpPOBaHA B COOTBETCTBUU C
HOBBIMH TPHOPUTETaMU B CHCTEME CpenHero oomero obOpaszoBanusi. CeromHs B
NPETOoIaBaHNK XUMHUH B OOJBIIEH CTETEHW OTHAETCS TPEANOYTCHHE MPaKTHICCKON
KOMIIOHEHTE COJIep)KaHUs 00yUYeHUs, OPHEHTHPOBAHHON Ha MOJATOTOBKY BBITYCKHHKA
o0meo0pa3oBaTeIbHOM  OpPraHM3alMM, BJIAJCIONIETO HE HAOOPOM 3HaHUH, a
(YHKIIMOHATBHOW TPAMOTHOCTBIO, TO €CTh CIOCOOAMH W YMEHUSMH AKTHBHOTO
TIOJTyYeHUS 3HAHUH ¥ IPUMEHEHHSI UX B peaTbHOMN KU3HU JIJIS PEIICHHS TPAKTUICCKIX
3amad.

B cBs3u ¢ 3TUM TIpH M3ydYeHUU TpeaMeTa «XUMHsS» JOMUHUPYIOIIee 3HaUCHUE
IpUOOPETAIOT TAKUE MU U 3a/1a4H, KaK:

amanrainus oOydJarmuXCcsl K YCIOBUSAM JHHAMUYHO Pa3BHUBAIOIICTOCS MHPA,
(dbopMUpOBaHNE UHTEIJICKTYaTbHO PA3BUTOMN JIMYHOCTH, TOTOBOK K CaMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIFHOMY MPUHITHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BEIICCTBAMH U UX IPUMCHCHHUEM;

dopmupoBaHne y  OOydyaromUMXcs  KIIOYEBBIX  HABBIKOB  (KJTFOUEBBIX
KOMIICTCHIINI), WMEIOIINX YHUBEPCAIBbHOEC 3HAYCHWE [UIsI Pa3jMYHbIX BHUIOB
JEeSTeILHOCTH: PEIIeHUsT TpoOJeM, IMOWCKa, aHanu3a u 00paboTKM WHQOpMAIH,
HEOOXOIMMBIX I TPUOOPETCHHSI OTBITa JACSITEILHOCTH, KOTOpas 3aHUMAET Ba)XHOE
MECTO B IIO3HAHUU XHMHHU, a TaKXKe JUIsI OLUEHKH C TO3WUIUH DKOJIOTHYECKOU
0€30IacHOCTH XapaKTepa BIUSHUS BEHIECCTB M XMMHUYECKUX TPOIIECCOB Ha OPTraHU3M
YeJI0OBEKa U MPUPOTHYIO CPEIY;

pa3BUTHE TIO3HABATEIbHBIX HWHTEPECOB, HWHTEIUICKTyallbHBIX M TBOPYECKHUX
CIOCOOHOCTEHW O00yJaroNIMXcs: CIOCOOHOCTH CaMOCTOSATEIBHO MPHOOPETaTh HOBBIC
3HAHUSA 10 XMMHH B COOTBETCTBHH C JKM3HCHHBIMU MOTPEOHOCTSIMH, HCIIOIH30BAThH
COBpeMeHHBbIe HMH()OPMAIIMOHHBIC TEXHOJOTHHU IJIA MOWCKAa W aHaju3a y4eOHOUW H
HAYYHO-TIOMYJISIPHON HHPOPMAIIH XUMUYIECKOTO COIePIKaHNUS;

dopMupoBaHrE W pa3BUTHE y OOYYAIOUIUXCS ACCOIMATHBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HAOIIOIATEIIbHOCTH, COOPAaHHOCTH, aKKypPaTHOCTH, KOTOpPBIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NPHU IUTAHUPOBAHWH W TPOBEACHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy  oOydarommxcs  yOeXIEHHOCTH B TYMaHHUCTHYECKOM
HATPaBIEHHOCTH XUMHUH, €€ BaXHOW pOJIIM B PEIICHUU TIIOOATBHBIX MPOOIeM
paIoOHATBHOTO TMPHUPOAOIOIB30BaHUSA, TMOMOTHEHUS JHEPTETUYECKUX PECYpCOB H
COXPaHEHHUs TPHUPOJHOTO PABHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpeKHOTrO
OTHOIICHUS K TMPHUPOAEC M CBOEMY 3J0pPOBBIO, a TakXKe MPHOOPETEHHUsI OIbITa
UCTIONB30BAaHUS TONYYCHHBIX 3HAHWUW [UISl TPUHATHS TPAaMOTHBIX pEIICHUH B
CUTYaIIUSX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.



B yueOHOM 1utane cpeaHero o6miero oopasoBaHusi IpeaMeT «XumMus» 0a30BOro
YPOBHSI BXOJUT B COCTaB MpeaMeTHOMN obnactu «EcTecTBEeHHO-HAYYHBIE TPEAMETHI».

OO6miee yuCI0 YacoB, OTBEIEHHBIX ISl U3YYEHHUS XUMHH, Ha 0a30BOM ypOBHE
cpeaHero ooiero oopazoBaHus, cocrabisieT 68 yacoB: B 10 kitacce — 34 yaca (1 yac B
Henento), B 11 kinacce — 34 yaca (1 yac B Heneno).

COJEPXAHME OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOH XUMHH

[Ipeamer opranuyeckod XUMHH: €€ BO3ZHMKHOBEHHUE, Pa3BUTHUE M 3HAUYCHHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MarepuajoB. Teopusi CTPOCHHUS] OpPraHUYECKUX
coenunenuit A. M. bytiepoBa, e€ ocHOBHbIE MosokeHUsI. CTpyKTypHbIE (HOPMYIIbI
OpraHUYecKUX BellecTB. ['oMoorusi, u3oMepus. XUMHUUYECKasl CBS3b B OPraHUYECKUX
COEIMHEHUSIX — OJJMHAPHBIC U KPATHBIE CBS3H.

[IpeacraBnenne o kiaccudukanuu opraHudeckux BemiecTB. Homenkmarypa
OpraHMYEeCKUX COCIMHEHMH (cucTeMaThueckas) U TpHUBUAIbHBIE  Ha3BAHMS
BaXHEUIITUX MPEACTaBUTENEH KIaCCOB OPTraHMYECKHUX BEIECTB.

DKCHepUMEHTAIbHBIE METO/Abl H3Y4YEHHUS BEIIECTB M HX MPEBpallleHUA:
O3HAaKOMJIEHHE C 00pa3laMy OpPraHMYeCKHX BEIIECTB U MaTepualaMu Ha UX OCHOBE,
MOJIETUPOBAaHUE MOJIEKYJl OPraHUYeCKHX BEIeCTB, HAONIOJIEHHEe U OINHUCAHUE
JEMOHCTPALIMOHHBIX OIBITOB 1O TMPEBPAIIEHUI0O OPTraHUYECKUX BEIIECTB MpPHU
HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHE).

YriaeBoaopoabl

AJNKaHBI: COCTaB M CTPOEHUE, TOMOJOTWYECKH psa. MeraH u 3TaH —
OpocTellue TMPEeACTaBUTENN aJKaHOB: (PU3WYECKHME M XUMHUYECKHME CBOMCTBA
(peakiuy 3aMelleHus] W TOPEHHs), HaXOXKIACHUE B MPHUPOAE, TMOJIyYeHHE U
pUMEHEHHE.

AJIKEHBI: COCTaB W CTPOCHUE, TOMOJOTUYECKUU psf. DTUIEH U TPOIMUJIEH —
OpocTellue TMpeACTaBUTENN aJKEHOB: (PU3WYECKHMEe M XUMHUYECKHME CBOMCTBA
(peakuuy  THUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIpaTallUd, OKHUCJICHUS U
MOJINMEPHU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OyrtamueH-1,3 u MetwiOyTtagaueH-1,3: cTpoeHue, BaKHEUIINE
XUMUYECKHUE CBOMCTBa (peakuus mnoauMepusanuu). llomydeHre CUHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTU CTPOCHHUS, TOMOJIOTUYECKUM psasl. ALIETUIICH —
IPOCTEUIINHN MPEACTABUTENb ATKUHOB: COCTaB, CTPOCHHE, GU3HMUECKIE U XUMUYECKUE
CBOMCTBa (peakuuMud TUIPUPOBAHHUA, TaJOTCHUPOBAHUS, THUIpaTallUd, TOPEHUS),
MOJIy4eHHE U IPUMEHEHUE.

Apenbl. benzon: cocraB, crpoeHuwe, (QuU3NYECKHME M XUMHUYECKHE CBOWMCTBA
(peakiuy rajoreHUpPOBAHMS U HUTPOBAHMS), TOJY4YEHHE W NpUMEHeHue. Toryon:
cocmas, cmpoeHue, guzuiecKue u Xumuieckue c8oUCmaa (peakyuu 2ai02eHupo8aHus
U HUMPOBAHUSL), NOTyUeHue u npumerneHue. TOKCUYHOCTh apeHOB. [ eHeTnueckas CBs3b
MEXIy yTIeBOAOPOIaMHU, TPUHAIIICKAITUMH K Pa3IUYHbIM KIJIACCaM.

[Ipupogubie HUCTOYHMKK yraeBOAOponaoB. IlpupoaHwlii Ta3 W MOMyTHBIE
Hedrsaubie ra3el. HedTr m e€ mpoucxoxaenue. CrocoObl mnepepaboTku HedTH:
NEPEeroHka, KPEeKUHT (TepMUYECKHUM, KaTalIUTHUeCKHil), muponu3. I[IpoayKTel
nepepaboTku HedTH, UX MPUMEHEHHWE B MPOMBIIUIEHHOCTH M B ObITy. KameHHBIN
yTOJIb U MPOAYKTHI €ro nepepaboTKH.

DKCHEepUMEHTAIbHBIE METO/Abl HM3Y4YEHHUS BEIIECTB M HX MPEBpalllCHUA:
O3HAaKOMJIEHHE ¢ 00pa3llamMH IJIACTMACC, KayuyyKOB M pe3uHbl, kojuiekuuu «HedTe» u



«Yronb», MOAETUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U TaJlOT€HONPOU3BOAHBIX,
IPOBEICHUE MPAKTUYECKOU PabOThI: MOJyUYeHHUE dTUJICHA U U3yUYE€HHUE €0 CBOWCTB.

Pacuérurle 3amaun.

Brruucnenus no ypaBHEHUIO XUMUYECKOHN peakiuu (Macchl, 00bEMa, KOJIMYEeCTBa
UCXOJHOTO BEIECTBA WJIM TPOJYKTa pEaklUh MO H3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB WM MPOJAYKTOB PEAKIIHH).

Kuciopoaconep:xanue oprannieckue coeInHeHus

[IpenenbHble OHOATOMHBIE CIUPTHI. METaHO U ATAHOJI: CTPOCHHE, PU3UUECKHE
U XMMHUYECKHE CBOMCTBA (pEaKlMK C aKTUBHBIMU METAJIJIaMU, TaJIOT€HOBOJOPOAAMH,
ropeHue), npuMeHenue. Bomgopoanbie cBsi3u MexXay MoJieKyJaMu ciupToB. JlelicTBue
METaHOJIa U ATAaHOJIa HA OPraHU3M YeJIOBeKa.

MHoroaToMHbI€ CIIUPTHI. ITUICHTIUKOIb U TJIULEPUH: CTPOCHHE, PU3UYECKUE U
XMMUYECKHE CBOMCTBa (B3aUMOJECUCTBUE CO IIEIOYHBIMU METaJUIaMH, KaueCTBEHHAs
peakiysi Ha MHOTOaTOMHbIEe ciUpThI). [leficTBUe Ha opranu3M yenoBeka. [Ipumenenue
TJIMLEPUHA U STUIICHTJIMKOJIA.

deHon:  CTpoeHHWE MOJIEKYJbl, (U3UYECKHEe UM XHMMHUYECKHE CBOWCTBA.
Toxcuunoctsb penona. [lpumenenne genona.

Anpaerunibl U kemoHwvl. DopManbAETU/I, alleTAIbIECTHA: CTPOECHUE, GU3HUECKHUE U
XUMUYECKUE CBOWCTBA (pEaKIUU OKUCIEHUS M BOCCTAHOBIICHMS, KayeCTBEHHBIC
peakiyu), MoJIy4eHHe 1 MPUMEHEHHUE.

OnHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOThl. MypaBbHHas W yKCyCHas
KHUCIIOTBI: CTpOEHHE, (U3MUECKHEe U XUMHUYECKHE CBOMCTBa (CBOWCTBa, OOIIME s
KJ1acca KUCJOT, peakius dTepuduKaim), nojydeHue u npuMenenne. CreapuHoBas v
OJICMHOBAas KHUCJIOTHI KaK MPEJACTABUTENIM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHE.

CnoxxHble 3(pUpbI KaKk MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MIPOSIN3 CIOMKHBIX
a¢upos. Kupsl. I'naponus xupos. [Ipumenenue xupoB. buonornyueckas poiib KUPOB.

VYrieBoabl: cocTaB, KilaccuuKkanus yrieBoA0B (MOHO-, AU- U MOJHCAXapPUIbI).
I'moko3a — mpocTediuii MoOHOcCaxapui: OCOOEHHOCTH CTPOEHHUS MOJEKYJIbI,
du3nueckue M XUMHUYECKHE CBOMCTBa (B3aumojeicTBue ¢ ruapokcugom meau(ll),
OKHCJICHME aMMMAuHbIM pacTBOpoM okcuia cepedpa(l), BocctaHoBieHne, OpokeHHe
TJIFOKO3bI), HAX0K/ICHUE B MIPUPOJIE, TPUMEHEHUE, OMOoJIoTuYecKast pojib. POTOCHUHTES.
®pyKTO3a KaK U30Mep TIFOKO3BI.

Kpaxman u memnmono3a kak NpupojHbie monuMepbl. CTpoeHue Kpaxmaia H
HeuoNio3pl.  du3nyeckue M XMMHUYECKHE CBOWMCTBa Kpaxmayia (THApOJIU3,
KaueCTBEHHAsI PEaKIIMsl C HOJIOM).

DKCHepUMEHTAIbHBIE METO/Abl H3Y4YEHHUS BEIIECTB M HX MPEeBpallleHUA:
npoBeneHue, HAOMIOJIEHWEe M ONHMCAHHWE JAEMOHCTPAIMOHHBIX OMNBITOB: TOpPEHUE
CIUPTOB, KAYECTBEHHbIE PEAKI[MU OJHOATOMHBIX CIHUPTOB (OKUCIEHUE 3TaHOJa
okcugom wmeau(ll)), mMHOroaTOMHBIX CHUPTOB (B3aUMOJECHCTBUE TJMIEPUHA C
ruapokcuom meau(ll)), anpnerugoB (OKHCIIEHHE aMMHUAYHBIM PACTBOPOM OKCHAA
cepeopa(l) u ruppoxcumaom wmemau(ll), BzaummomercTBHE Kpaxmaiga ¢ HOJIOM),
IIPOBE/ICHNE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérurlie 3amaun.

Brruucnenus no ypaBHEHUIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYeCTBa
UCXOJHOTO BEIIECTBA WJIM TPOJYKTa pEaklUh MO HM3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOT'O U3 UCXOAHBIX BEUIECTB WM MPOJAYKTOB PEAKIIHH).

A3oTcoaeprKaliue OpraHuueckue CoeTMHEHNS.

AMMHOKHCIIOTHI Kak aM@oTepHble opraHudeckue coenuHeHus. duzmyeckue u
XMMUYECKHME CBOICTBA AaMHUHOKHUCIOT (Ha TMpuMepe INHIKMHA). buonoruyeckoe
3HaUY€HHE aMUHOKHCIIOT. [lenTuabl.

benku kak mnpUpOAHBIE BBICOKOMOJEKYJSIpHbIE coequHeHus. llepBuunas,
BTOpUYHAs W TpEeTUYHAs CTPyKTypa OenkoB. XUMHUYECKHE CBOMCTBa OEIKOB:
THJIPOJIN3, IEHATYpallMsl, KaUeCTBEHHbIE PEaKIIUU Ha OEJIKH.




OKCIepUMEHTAIbHBIE METOAbl HM3y4YeHHUS BEIIECTB W MX IMPEBpPALICHUIA:
HaOIO/ICHNEe W OMHCAaHWE JCMOHCTPAIMOHHBIX ONBITOB: JCHATypallus OCIKOB IpH
HarpeBaHUM, IBETHBIC PEaKIIUU OCTIKOB.

BbICOKOMOJIEKYISIPHBIE COeTUHEHUS

OCHOBHBIE TIOHATHS XWMHH BBICOKOMOJICKYJSPHBIX COSAMHEHUN: MOHOMED,
NOJTUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJMMEPHU3alliU, CPEIHSS MOJICKYJsIpHAs
macca. OCHOBHBIE METOIbl CHHTE3a BBICOKOMOJCKYJISPHBIX COCTUHCHUN —
MOJTUMEPU3AIIHSI U TTOJIMKOHICHCAIINS.

OKCIepUMEHTAIbHBIE METOAbl HM3y4YeHHUS BEIIECTB W MX IMPEBPALICHUIA:
O3HaKOMJIEHHE ¢ oOpa3llaMu TPHUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, TLIACTMAcC,
KayqyKOB.

MeXnpeaAMETHBIC CBSI3H.

Peanm3arus MeXnpeaMeTHBIX CBS3€H MPH U3YYCHUN OpTaHndeckoi xumuu B 10
KJIacCe OCYIIECTBISETCS Yepe3 HCIIOIb30BaHME KaK OOIIWX €CTECTBEHHO-HAYYHBIX
MOHATUN, TaK M TIOHSATHH, SBISIOMUXCS CHCTEMHBIMH JUISI OTACTBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTecTBCHHO-HAYYHBIC TMOHSTHS: SBJICHHE, HAyYHBIA (aKT, THUIOTE3a,
3aKOH, TEOpHs, aHalu3, CHHTE3, KIacCCHU(HUKAIUs, MEePUOJUIHOCTh, HAOIIOJCHUE,
U3MEpEeHHE, YKCIIEPUMEHT, MOJICITUPOBAHHE.

dwusmka: MaTepusi, JHEPTUS, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, SHEPTeTHICCKHMA
yYpOBEHB, BEIIECTBO, TEJNO, 00BEM, arperatHoe COCTOSIHWE BEIIeCTBa, (pu3mUecKue
BEJIMYMHBI U €MHUIIBI KX U3MEPCHHSI.

buonorus: kinerka, opraHu3M, Ouocdepa, OOMEH BEIIECTB B OpraHHU3ME,
doTtocuHTE3, OWOIIOTWYECKHM AaKTUBHBIC BemecTBa (O€IKH, YIJIEBOABI, >KHPBI,
dbepMeHTHI).

I'eorpadus: MuHepanbl, TOpHBIE MOPOJBI, IMOJIE3HBIE HCKOMAaeMble, TOIUIMBO,
peCypCHI.

TexHonmorus: nuieBble TPOAYKTHI, OCHOBBI PAIlMOHATLHOTO TMUTAHUS, MOIOIIUE
CpeICTBa, JICKAPCTBCHHBIE M  KOCMETHYECKHE TIperaparbl, MaTephalbl U3
UCKYCCTBCHHBIX U CHHTCTHUECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOP'TAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XuMU4eCcKui 31eMeHT. AToM. Sapo atoma, U30TOIBI. DJIEKTPOHHAs 000JI0YKa.
DHepreTuyeckue YpOBHU, MOAYPOBHU. ATOMHBIE OpOWTaNH, S-, p-, d- SJIEMEHTHI.
OcoOeHHOCTH pachpee/iCHUs] JJICKTPOHOB IO OpPOWTAsIM B aToOMax 3JIEMEHTOB
MEePBBIX YETHIPEX MEPHUOJIOB. DIICKTPOHHASI KOH(PUTYpaLHs aTOMOB.

[Tepunoanueckuii 3axkoH u llepuoguueckas cucTeMa XMMHYECKUX AJeMEHTOB /Jl.
N. MenneneeBa. CBsizb NEPUOAMYECKOTO 3akoHa H Ileproanyeckoil CHUCTEMBI
xumuueckux siemeHToB . M. MeHmeneeBa ¢ COBPEMEHHOW TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHS CBOMCTB XHMMHUYECKHX DJJEMEHTOB H
00pa3yeMbIX UMH MPOCTHIX U CJIIOXKHBIX BEIIECTB MO I'PYINaM M MepuojaM. 3HAUCHUE
MEPUOIUUECKOT0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemecTBa. XHUMHUYECKas CBs3b. BHIBI XHUMHUYECKOM CBSI3U
(koBaJIeHTHasl HEMOJIApHAs W TOJIApHAs, WOHHAs, MeTajimdeckas). MexaHU3Mbl
0o0pa3oBaHUsl  KOBAJCHTHOM XHWMHYECKOW CBsS3M (OOMEHHBIH UM JIOHOPHO-
aKkienTopHblii). BomopoaHas cBs3b. BajaeHTHOCTh. DIEKTPOOTPHUIATEIHLHOCTb.
CreneHb okuciaeHus. MOHBI: KATUOHBI U aHUOHEIL.

BemiectBa MOJNEKYJIAPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUA. 3aKOH MOCTOSIHCTBA
CcOCTaBa BEHIECTBA. THUIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTH CBOMCTBA
BEIIIECTB OT TUIA KPUCTATUIMYECKON PEIIETKHU.

[TonsiTue o pgucnepcHbIX cuUcTeMax. VICTUHHBIE W KOJJIOMIHBIE PACTBOPHI.
MaccoBas 107151 BEILIECTBA B paCTBOPE.



Knaccuduxanus HEOPraHUYECKHUX COCIMHECHUH. Howmenknarypa
HEOPraHUYECKUX BEIIECTB. ['€HeTHuecKass CBSI3b HEOPraHUYECKUX  BEUIECTB,
MPUHALICKAIUX K PA3TUYHBIM KJIaccaM.

XUMHYECKasi  peaxiusl. Knaccuduxanus XUMHYECKUX  pPEAKLMi B
HEOPraHUYECKOW M OPTaHUYECKON XMMHUM. 3aKOH COXPAHEHUSI MACChl BEIIECTB, 3aKOH
COXPaHCHUs U NPEBPAILCHHS SHEPTUU [PU XUMUYCCKUX PCAKIMSIX.

CkopocTh peakiuu, €€ 3aBUCHMOCTh OT pa3audHbIX (akTopoB. OOpartumbie
peakuuu. XuMHYecKoe paBHoBecue. DakTopbl, BIUAKOIIAE HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

DnekTpoiutuueckas auccoryanus. CuiabHble U ciabble AnekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, IIETIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHbBIC PEAKIINH.

DKCNEPUMEHTAIbHBIE METOJbl M3YYEHUs] BEIIECTB W MX IPEeBpalleHU:
neMoHcTpanus Tadnun «llepuonnueckas cucrema XuMHUeckux syemeHToB J[. .
MenneneeBay, HM3y4eHHE MOJCICH KPUCTAUIMUYECKUX PEIIETOK, HAONIOJeHue |
OTNHMCAaHUE JIECMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIMBITOB (Pa3JIOKEHHUE MEPOKCHIA
BOJIOpPO/ia B MPUCYTCTBUM KaTaAIU3aTOPa, ONPEACICHUE CPEAbl PACTBOPOB BEIIECTB C
MOMOIIIBI0 YHUBEPCATBHOTO WHJUKATOpPa, PEaKIMd HOHHOrO OOMEHa), MpOBEJACHHUE
MpaKTUUEeCKON paboThl «BiusHHE pa3IuyHbIX (DAKTOPOB Ha CKOPOCTh XWMHUYECKOMH
peAKLINI.

Pacuérurle 3amaun.

PacyéTel 110 ypaBHEHHSIM XUMUYECKUX PEAKIIUM, B TOM YUCIIE TEPMOXUMUUECKUE
pacu€Thl, pacu€Thl C UCIOJIB30BAHUEM TTOHSITHUS «MACCOBAsI JOJISI BEILIECTBAY.

Heopranuuyeckass xumust

Hewmeramnel. [Tonoxenne HemetaisioB B Ileproanueckoi cucteMe XUMUYECKUX
anementoB JI. M. MeHneneeBa MU OCOOCHHOCTH CTPOEHHS aTOMOB. DuU3MUECKHe
CBOMCTBAa HEMETAUIOB. AJUIOTPONHUS HEMETAJIOB (HAa NpUMEpe KHUCIOpOJa, CEphl,
docdopa u yriaepona).

XUMHUYECKHE CBOMCTBAa BaXXHEUIIMX HEMETA/UIOB (TaJIOT€HOB, CEphbl, a30Ta,
docdopa, yriaeposia U KpeMHHUS) U UX COCIMHEHUN (OKCUJIOB, KHUCIOPOACOICPIKAITUX
KHCJIOT, BOJOPOJIHBIX COCTUHCHUN ).

[IprimeHeHne BaXKHEUIINX HEMETAJIOB M UX COCMHEHUM.

Mertamnbl. Ilonoxxkenune MetauioB B Ilepuogmyeckoil cucteMe XHUMHUYECKUX
anementoB J[. . MeHnneneeBa. OCOOCHHOCTH CTPOSHHUsSI DJICKTPOHHBIX 00OJOYEK
aTtoMoB MetayyioB. OOmue Qusnueckue cpoiicTBa MeTauioB. CIrlaBbl METaJLIOB.
DJIEKTPOXUMHUYECKUH Pl HAMPSIKEHUN METAIIJIOB.

XUMHUYECKHE CBOMCTBAa BaXXHEUIIMX METAUIOB (HATpUM, Kajdui, KaJIbIUH,
MarHui, aJlOMUHUN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

OO6mue crmocoObl ToNydyeHUs MeTauioB. [IpuMeHeHue MeTasiIoB B OBITY H
TEXHHUKE.

DKCNEPUMEHTAIbHBIC METO/IbI U3yUYEHHUS BEIIECTB U UX MPEBPALICHUI: U3YYCHUE
KOJUIeKIMK ~ «MeTajuilbl W CIUIaBbl»,  OOpa3lloB  HEMETAJJIOB,  pEIICHUE
OKCIIEPUMEHTAJIbHBIX 3aJlad, HaOJIOJICHHE U OMNHCAaHUE JICMOHCTPAIIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THIPOKCHA AITIOMHUHHUS C pacTBOpaMu
KHCJIOT U IIeJ0UeH, KaYeCTBEHHBIC PEaKIIMK Ha KATHOHBI METAJLJIOB).

Pacuérurle 3amaun.

Pacuérel maccel BelecTBa WM 00BEMA Tra3oB IO H3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MAaCcCe WJIM O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, PACUETHI
Macchl (00béMa, KOJIMUECTBA BEIECTBA) MPOAYKTOB PEAKIIUU, €CIIM OJTHO M3 BEIICCTB
MMEET MPUMECH.

XHUMHS H )KU3Hb

Ponp xumuum B oOecreyeHWH HKOJIOTUYECKOM, HHEPreTHYeCKOW M IHIIEBOM
0€30MacCHOCTH, PAa3BUTHM MEIUIMHBI. [loHATHE O HaydHBIX MeToAaxX ITO3HAHUS
BEIIIECTB U XMMUUYECKUX PEAKIIH.

[IpencraBnenuss 00 OOIMIMX HAYYHBIX MPUHIMIAX MPOMBIIUICHHOTO MOJIYYEHUS
BaXXKHEHIIINX BEIICCTB.



UenoBek B MHpE BELIECTB U MaTepUalioB: Ba)XHEHIINE CTPOUTENIbHbIC
MaTepHalibl, KOHCTPYKIIMOHHBIE MaTepHallbl, KPACKH, CTEKIJIO, KEpAMHKA, MaTepUabl
JUTSI JIEKTPOHUKY, HAHOMAaTEepUalibl, OPraHuYeCKre U MUHEpaIbHbIE YA0OPEHUS.

XuMHsT W 3[0pOBbE UENIOBEKAa: MpaBWIa HCIONb30BAHUSA JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 0€30MacHOr0 MCHOJb30BaHUS MpenaparoB ObITOBOM XUMHUU B
MOBCEAHEBHOM JKU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeIMeTHbIX CBs3el MPU U3YYEHUH OOIIEH U HEOpraHU4eCKO
xumuu B 11 Kiacce ocyliecTBiIsieTcsl Yepe3 UCMOIb30BaHNE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TMOHATUM, TaK M TIOHSITHH, SIBISIOUUXCS CUCTEMHBIMH I OTACIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO-HAay4YHbIE TOHATHSA: HAy4yHbIM (akT, TUIMOTE3a, 3aKOH,
TEOpUs, aHallu3, CHUHTE3, Kiaccudukamusi, MNEePUOJUYHOCTb, HAOIIOJEHUE,
SKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, SIBICHHE.

®duzuka: marepus, SHEPrus, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOMN, PaTUOAKTUBHOCTh, MOJIEKYJIA, YHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBA, (PU3MYECKHUE BEJIMYMHBI U EIUHHULBI UX
U3MEpPEHHUs, CKOPOCTb.

buonorusi:  kimerka, opraHu3M, JKocucTeMa, Ouocdepa, Makpo- U
MUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpraHU3ME.

I'eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJE3HbIE HCKOMAeMbIe, TOIUIUBO,
pecypchl.

TexHosnorus: XUMHUYecKass MPOMBIIUIEHHOCTb, METAJUTYpPrusi, MPOU3BOACTBO
CTPOUTEIBHBIX MaTEPHANIOB, CEJIbCKOXO3SIICTBEHHOE TMPOU3BOJCTBO, IHILEBAS
IPOMBIIIIEHHOCTD, dapmareBTHYECKAS IIPOMBIIIIEHHOCTD, IPOU3BOICTBO
KOCMETHYECKUX IMpenaparoB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTepUasoB,
AJIEKTPOHHASI POMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA BA3OBOM YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHWS K  pe3yJibTaTaM  OCBOEHUS
oOyJaronMMucsi MOporpaMM  CpelHero oémero o00pa3oBaHus  (JIMYHOCTHBIM,
MeTanpeIMEeTHBIM U MpeAMeTHbIM). HayuHo-MeToquueckoil OCHOBOM i pa3paboTKu
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS MPOTpaMM CpEeAHEro oOuiero oOpa3oBaHMS
SIBJIIETCSI CHCTEMHO-ESTEIbHOCTHBIN TOJIXO/I.

B cooTBeTcTBMM C CHCTEMHO-JEATEIBHOCTHBIM TMOAXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3YJIHLTATOB OCBOEHUS MpeAMeTa « XUMHUS» Ha YPOBHE CPEAHETO OOIIETO
00pa3oBaHUsl BBIJICICHBI CIACAYIOIINE COCTABISIONIUE:

OCO3HaHWEe OOYYAIONIMMUCS POCCUMCKON Tpa)XJAaHCKONM WACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIMYKUe MOTUBALIUU K O0yUEHHUIO;

[eJICHANPaBICHHOE Pa3BUTUE BHYTPEHHHUX YOEXKIACHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEW M UCTOPUUYECKUX TPAIULIUIA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYy4YalOIIMXCA PYKOBOJACTBOBAThCS B CBOEH
NESTEIHbHOCTH I[EHHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKaMH, MPUCYIIUMHU IEIOCTHON
CUCTEME XMMHUYECKOTO 00pa30oBaHus;

HAJIM4YMUE TPABOCO3HAHMS DKOJOTHYECKON KYJIbTYpbl U CIHOCOOHOCTH CTaBUTh
LN U CTPOUTDH KU3HEHHBIC TJIAHBI.

JIn4HOCTHBIE pE3yibTaThl OCBOCHUS TMpeAMeTa «XUMHUS» JIOCTUTAIOTCS B
CMHCTBE Y4YeOHOW W BOCHHUTATEIbHOMW JESITENIbHOCTU B  COOTBETCTBHHM C
I'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMU U



ujcalaMi POCCHICKOTO IPakJIaHCKOTO O0IIeCTBa, MPUHATHIMH B OOIIECTBE HOPMAMH
W TpaBUJaMU  TIOBEJCHHUSA, CIIOCOOCTBYIOIIMMH  ITIpoOlleccaM  CaMOIIO3HAHMS,
CaMOPa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JIMUHOCTH O0YJAFOIIIMXCS.

JIMYHOCTHBIC  pe3yJbTaThl  OCBOCHHMS  NpeaIMeTa «XHMHS»  OTPAKAIOT
c(hOPMHPOBAHHOCTh ONBITA IIO3HABATEIPHOW M IMPAKTHYECKOW JIEITEIbHOCTH
oOydJaronuxcsi Mo peajn3alii MPUHATHIX B OOINECTBE IIECHHOCTEH, B TOM YHCJIC B
YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS:

OCO3HaHUS OOYYAIOITMMUCS CBOMX KOHCTHTYIMOHHBIX TpaB W 0OS3aHHOCTEH,
YBaXCHUS K 3aKOHY U MTPABOMOPSIKY;

NPEJICTAaBIICHUS O CONHMAJBHBIX HOpPMax H TMpaBWIaX MEKINIHOCTHBIX
OTHOIIIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JIEATECILHOCTH MPHU CO3JTaHHHM y4COHBIX
IIPOCKTOB, PEIICHUM YYCOHBIX M ITO3HABATCIIBHBIX 3aja4, BBITIOJHCHUH XUMUYCCKUX
AKCIIEPUMCHTOB;

CIIOCOOHOCTH TIOHMMaTh W TPUHUMATh MOTHUBBI, HaMEpPCHHUS, JIOTUKY H
apryMEHTBI JIPYTUX MPU aHATU3e Pa3IUYHBIX BUIOB YUCOHOU IEATEIHLHOCTH,

) IATPUOTHYECKOT0 BOCTIMTAHMS

IICHHOCTHOTO OTHOIICHHS K MCTOPHYECKOMY U HAyYHOMY  HACIICIUIO
OTE€UYECTBEHHON XUMHUHU;

YBaXEHUS K TMPOIECCY TBOpPUYECTBA B O0JACTH TEOPUHM M IMPAKTHYECKOTO
NPUMCHCHUS XHMHH, OCO3HAHHS TOTO, YTO JOCTFDKCHHMS HAyKH €CTh pe3yJIbTaT
JUINTEIIHBIX ~ HAONIOJACHUH,  KPOIOTIMBBIX  DKCIIEPUMEHTAJIBHBIX  ITOHWCKOB,
TIOCTOSTHHOT'O TPYJ1a YYEHBIX M MPAKTHKOB,;

WHTEpeCca W MO3HABATEIIbHBIX MOTHBOB B TIOJYYCHHH M TOCIICIYIOIIEM aHaIU3e
uH(OPMAITUH O MTEPEAOBBIX JIOCTHKCHUSIX COBPEMEHHON OTEUECTBCHHON XMMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, dTUYCCKOTO TIOBEICHHUSI;

CIIOCOOHOCTH OIICHUBATh CHTYAIlUH, CBSA3aHHBIC ¢ XMMHUYCCKUMU SIBJICHUSAMU, U
IMPUHUMATh OCO3HAHHBIC PCIICHUS, OPUCHTUPYSACh Ha MOpPAIbHO-HPABCTBEHHBIC
HOPMBI ¥ [ICHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEACHHUE W IOCTYNKH CBOMX TOBAapHUIIEH C
MO3UIIMKA HPABCTBEHHBIX M TIPABOBBIX HOPM W OCO3HAHWE ITOCIICJICTBHHA OSTHUX
MIOCTYIIKOB;

4) popMUPOBAHUSA KYJbTYPHI 310POBbSI:

MOHUMaHUs  IICHHOCTEH  3J0poBOro W  Oe3omacHOro oOpasza  JKW3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DH3HUYECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coONroficHUsT MpaBui OE30MacHOr0 OOpallleHusl C BellecTBaMH B OBITY,
MTOBCEAHCBHOM JKM3HU U B TPYIOBOU JIEATEIHLHOCTH;

MOHUMaHUS  IIEHHOCTH TPaBWI  HWHAWBUAYATLHOTO W KOJUICKTHBHOTO
0€30MacHOr0 MOBEICHUS B CUTYAIUAX, YIPOXKAIONIUX 30POBBIO U KU3HH JIFOJICH;

OCO3HaHHUS TMOCJICACTBUI W HENPHATHSA BPEIHBIX NPHUBBIUCK (YIMOTpEOICHUS
AJIKOTOJIs, HAPKOTHUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B y4eOHO-HMCCIIeIOBATEIBCKOM
JEATETHHOCTH, OOIIECTBEHHO IOJIC3HOM, TBOPYCCKOM M IPYTUX BUAAX JACATCIHHOCTH;

YCTAaHOBKM Ha aKTHMBHOC Y4YacCTHE B PEIICHUM MPAKTHYCCKUX 3a7a4 COIHATLHOM
HaIPaBJICHHOCTH (B paMKax CBOCTO KJIacca, IIIKOJIbI);

WHTEpeCca K MPAKTHYECKOMY H3YUYEHHUIO MPO(ECCHil pa3IMdyHOTO poja, B TOM
YHUCJIC Ha OCHOBE MPUMEHCHHMSI MPEIMETHBIX 3HAHHUH 110 XUMUH;

YBaXCHUS K TPYLy, JIIOJISIM TPYy/Aa U PE3yJIbTaTaM TPYA0BOM JACATCIBHOCTH;

TOTOBHOCTH K  OCO3HaHHOMY BBIOOPY  HMHIMBUAYaJIbHOW  TPACKTOPUHU
oOpa3oBaHus, OyayIIel mpodeccuu U peanu3ani COOCTBEHHBIX JKM3HEHHBIX TUTAHOB
C y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XHUMHH, HMHTEPECOB M
noTpeOHOCTEH 00IIIeCTBa;



6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKH II€JIeCOO0OpPa3HOr0 OTHOIICHUSI K MPUPOAE, KaK MCTOUYHHUKY
CYIIECTBOBAHMS KU3HHU Ha 3eMJIE;

MOHUMAHMS TJIO0AJTBLHOTO XapakTepa »HKOJOTHUECKHUX TMpoOJieM, BIIUSHUS
SKOHOMMYECKHX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMATIBHOM CPE/IbI;

OCO3HaHMSI HEOOXOJAMMOCTH MCHOJIb30BAHUS TOCTHKEHUM XUMUM YIS PELICHHUSI
BOITPOCOB PAITMOHATBLHOTO MIPUPOIOTIOIB30BAHUS;

AKTUBHOT'O HEMPUSATUS JECHCTBHH, MPUHOCAIINX BPEN OKPY’KAIOIIEH MPUPOTHOM
cpene, YMEHHsST TPOTHO3UMPOBATh HEOIAroNpUATHBIC HSKOJOTHYECKUE TOCISICTBUS
npeANPUHUMAEMBIX JEHCTBUM U MPEI0TBpAIlATh UX;

HaJU4Usl Pa3BUTOTO DKOJOTUYECKOTO MBIIUICHHS, DKOJOTHYECKOW KYJIBTYPHI,
OTBITA JIEATEIBHOCTH JKOJIOTMYECKON HAINpaBJI€HHOCTU, YMEHUS PYKOBOJICTBOBATHCS
UMHU B MO3HABATEILHON, KOMMYHUKATUBHON U COIIMATIBLHOM MPaKTHUKE, CIOCOOHOCTH U
YMEHHUSI aKTUBHO MPOTUBOCTOATH UACOJIOTHH XeMO(pOOHH;

7) IEHHOCTH HAYYHOI'0 TO3HAHMSI:

c(hOPMUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKH,

MOHUMAHHMS CIICIU(PUKN XUMHUHU KaK HayKH, OCO3HaHUA €€ posiu B (GOPMUPOBAHUU
pallMOHAILHOTO HAYyYHOTO MBIIUICHUS, CO3JIaHUHM IEJIOCTHOTO TMPEJCTaBICHUS 00
OKpY>KarollleM MUpPE KaK O €IUHCTBE MPUPOJBI U YEJIOBEKA, B TTO3HAHUH TPUPOIHBIX
3aKOHOMEPHOCTEHN U PEIICHUH MPOOJIeM COXpaHEHUs PUPOTHOTO PAaBHOBECHS;

yOSKAEHHOCTH B 0COO0M 3HAYMMOCTH XUMUH ISl COBPEMEHHON IIUBUJIU3AIUH: B
e€ I'yMaHHCTHYECKON HAMpaBJICHHOCTH M BaXXHOW POJU B CO3JaHUM HOBOM Oa3bl
MaTepuaibHONW KYJbTYPhI, PEIICHUU TJI00ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS
YeJIOBEUYECTBA —  CBHIPhEBOM, DHEPreTMYECKOM, THIEBOM M IKOJOTHYECKOMN
0€30MaCHOCTH, B PAa3BUTUM MEAMIIMHBI, 0O0ECIICUCHUH YCIOBUM YCIICIIHOTO TpyJa U
AKOJIOTHYECKH KOMGMOPTHOM KU3HU KaXK0T0 YJieHa 0OIIEeCTBa;

€CTECTBEHHO-HAYYHON IPaMOTHOCTH: MOHUMAaHUS CYIIIHOCTH METOJIOB IMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJIy4aeMbIe
3HAHUSA JJIA aHAIM3a U 0OBSICHEHUS SIBICHUM OKPY’KAIOIIEro MUPa U MPOUCXOJIAIINX B
HEM W3MEHEHUM, YMEHUs JeJlaTh 00OOCHOBaHHBIE 3aKJIIOYCHHUS Ha OCHOBE HAyYHBIX
(haKTOB M UMEIOIIMXCS JAaHHBIX C LEJIbI0 TTOJYYEHHUS IOCTOBEPHBIX BHIBOJOB;

CITIOCOOHOCTH CaMOCTOSITEIILHO MCIOJIb30BaTh XMMUYECKUE 3HAHUS JJIsI PEIICHUS
po0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIIHIX;

WHTEpeca K MO3HAHUIO U UCCIIE0BATEILCKON NESITEIHbHOCTH;

FOTOBHOCTM W CHOCOOHOCTM K  HENpEphIBHOMY  OOpa30BaHUIO |
caMOOOpa30BaHMIO, K AaKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHUW TI0 XUMUU B
COOTBETCTBHH C )KM3HCHHBIMHU MOTPEOHOCTAMU;

WHTEepeca K OCOOCHHOCTSIM TpyJa B pasIMUHBIX cdepax mpodeccuoHaTbHON
NEeSATeIbHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHS y4eOHOro mnpeaMera «XHUMHs» Ha
YPOBHE CpPEeAHETO 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HAYMMBIE JUTS (dbopMHpOBaHUs MHPOBO33PEHNUS oOy4Jaronmxcs
MEXAUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOILIEHAYyYHbIE TMOHSITHS, OTpaKaroIINe
LEJIOCTHOCTh HAyYHOHM KApTUHBI MHUpAa M CHEHU(PUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO, JHEPIrus, SBJICHUE,
IpoLecc, CHCTeMa, HaydHbId (DaKT, MPUHIUI, TMOOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIEAOBAHNE, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHUE);

yYHUBEpCAJIbHbIE YYEeOHbIE JEHUCTBUSA (IIO3HABATEIbHbIE, KOMMYHHKATHUBHBIE,
peryisTUBHBIE), oOecneunBaromye (popMupoBaHre (PyHKIIMOHATIBHON IPaMOTHOCTU U
COLIMAJIBHON KOMITETEHLIUH 00YYaroIuXCsl;



CITOCOOHOCTh OOYYArOIIUXCSl MCIOJh30BaTh OCBOCHHBIC MEKIUCIUIUIMHAPHBIC,
MHUPOBO33pPEHUYECKHE 3HAHUS U YHUBEPCAJIbHbIC YUeOHBIC JEHCTBHS B TTO3HABATEILHOMN
U COITMAJILHOM MPaKTHKE.

MeranpenMeTHbIe  pPe3yJbTaThl  OTPA)KAlOT  OBJIAJICHHE  YHUBEPCAIbHBIMHU
y4eOHBIMH MTO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U PETYJISTUBHBIMU JCHCTBUSIMU.

OBJjiaieHne YHMBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH IEHCTBUSIMU:

1) 0a30Bble JJOrNYeCKHe IeHCTBHS:

CaMOCTOSITeNIbHO (DOPMYJIMPOBATh M AKTyaJIHM3UPOBATH MPOOJIEMY, BCECTOPOHHE
e paccMaTpuBaTh;

OMpENCNATh IeIH JCSITCIBbHOCTH, 3aJaBas TmapamMeTpbl MU KPUTEPUH HX
JTOCTUKEHHUS, COOTHOCUTH PE3YJIbTAThI JACATEILHOCTH C TOCTAaBJICHHBIMHU 1IEJISIMU;

UCIIOIb30BaTh TPU OCBOCHHUM 3HAHUM TPHUEMBI JIOTHYECKOTO MBIIIJICHUS —
BBIJICJIATh XapaKTEepHbIE TPU3HAKU TOHATHM M YCTaHABIWBATh HMX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TOHATHUS JJII OOBSCHEHHS OTHACIbHBIX (DaKTOB W
SIBJICHUM;

BBIOMpATh OCHOBAHUS W KPUTEPUU IS KIACCU(PUKAIIMU BEIIECTB U XUMHUYECKHUX
peakuuii;

yCTaHABJIMBAaTh  NPUYUMHHO-CJICICTBEHHBIE  CBS3U  MEXKAY  H3y4aeMbIMH
SIBJIEHUSIMU,

CTPOMTH JIOTHYECKHUE PACCYKICHUsI (MHIYKTUBHBIC, IEyKTUBHBIC, 110 aHAJIOTHH),
BBISBJISITh  3aKOHOMEPHOCTH M TIPOTHBOPEUMS B PACCMaTPUBACMBIX SIBICHUSX,
bopMyIIMPOBATH BBIBOBI U 3aKIIFOUCHUS;

IMPUMEHSITh B TIPOIECCe TMO3HAHUSI, HCIOJIb3YEeMble B XUMHHU CHMBOJIHUYCCKUE
(3HaKOBBIE) MOJIETH, MPEeOOPa3OBBIBATh MOJEIBbHBIC TMPEJACTABICHUS — XUMHUYCECKHUI
3HaK (CHMBOJI) DJIEMEHTa, XuMu4eckas Gopmylia, ypaBHCHHE XUMHYECKONH pPeaKIu —
NpU pPEIICHUH YYEeOHBIX ITO3HABATEIBHBIX M TMPAKTUUECKUX 3ajJlad, IPUMEHSTh
Ha3BaHHBIC MOJCIIbHBIC TPEJCTABICHUS JJISI BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB M XUMHUYCCKUX PEAKIIUH.

2) 0a3oBbIe MCCIIEI0BATEIbCKUE TeHCTBHA:

BJIaJIETh OCHOBAaMHM METOJOB HAy4YHOTO IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peakuuii;

dbopMyIMpOBaTh IS U 3aJ1a4d UCCIICIOBaHMS, UCIIOJIH30BaTh MOCTABJICHHBIE U
CaMOCTOSITEIILHO C(hOPMYJIMPOBAHHBIC BOMPOCH B KQUECTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI JJ1s1 (POPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYX/ICHUU;

BJIaJIETh HAaBBIKAMH  CAaMOCTOSITEJILHOTO  IUJIAHUPOBAHUS W IMPOBEICHUS
YYCHUYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHHS HAOMI0JaTh 3a XOJOM
mporiecca, CaMOCTOATENIBHO TPOTHO3UPOBATH €ro pe3ynbTaT, (HopMyIupoBaTh
0000IIIeHNsT U BBIBOJIbI OTHOCUTEJIBHO JOCTOBEPHOCTH PE3YJbTaTOB MCCIIECIOBAHMS,
COCTaBJIATh OOOCHOBAHHBINM OTYET O MPOJEIaHHON paboTe;

npuoOpeTaTb  OMBIT  YYCHUYECKOW  MCCIIEJAOBATEIbCKOW M MPOSKTHOM
NEeSATeIbHOCTH, TIPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEILHOMY TTOHCKY
METOJIOB pEIICHUS TMPaKTHYECKUX 3ajJad, IPUMEHEHHUIO pa3IMYHBIX METO0B
IIO3HAHUS.

3) pabora ¢ undpopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX UCTOUYHUKAX WHPOpMAIUU (HayYHO-TIOMYJIIpHast
JuTepaTypa XUMHUUYECKOTO COJIepKaHUsl, CIIpaBOUHbIe TTocoOusi, pecypchl HTepHETA),
aHaJU3UpoOBaTh MHGOPMALMIO PA3IUYHBIX BHUJIOB W (OpPM  TNPEACTaBICHUA,
KPUTHYECKHU OIEHUBATh €€ JOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTH;

dbopMyIMpOBaTh 3alpPOChl U MPUMEHATh PA3IUYHBIE METOJBI NPH TOHWCKE U
otbope uHpOpMaIUK, HEOOXOAMMOW  JJIsi  BBINIOJIHEHUS  Y4YeOHBIX  3ajau
OTPEICIIEHHOTO TUTIA;

npuoOpeTaTh  OMBIT  HWCIOJB30BaHUA  MHOOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBHIOMpPATh ONTUMAJIBbHYIO (OpMY MpeCTaBICHUS UHOOPMALIUH
(cxemsbl, rpaduKH, TMarpaMMbl, TaOIUIbI, PUCYHKHU U APYTHUE);



WCIIOJIb30BaTh HAYYHBIHA SI3BIK B Ka4eCTBE CPEJICTBA MPH paboOTe ¢ XUMHUYCCKOU
uHpOpMaITUEHi: MPUMEHITh MEXIPeIMETHbIC ((PH3NYECKUe 1 MaTeMaTHYSCKHUE) 3HAKH
¥ CUMBOJTBI, (DOPMYJIbI, a00pEeBHATYPBI, HOMEHKJIATYPY;

UCIIOJIB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHUE  CPEJICTBA
HATJISIAHOCTH.

OBjajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH J1€HCTBUSIMH:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAeMOH TEMBI B XOJI¢ JHAJIOTa W/WIIH
JUCKYCCUH, BBICKA3bIBATh UACH, (DOPMYJIHUPOBATh CBOM IPEIJIOKCHHS OTHOCHTEIBHO
BBITIOJTHCHHUS MTPEIOKCHHOM 3a1a4H;

BBICTYIIAaTh C TIpPEe3eHTAIlMell pe3yJIbTaTOB I103HABATEIBLHON JIEATEILHOCTH,
TIOJIYYCHHBIX CaMOCTOSTEIIbHO MM COBMECTHO CO CBEPCTHHKAMHU IPHU BBITOJTHCHHUH
XUMUYECKOTO SKCICPUMEHTa, MPAKTHYECKOW pabOThI MO HCCICIOBAHUIO CBOWMCTB
W3y4acMbIX BEIECTB, pean3allid y4eOHOTO MPOeKTa U (HOPMYJIHUPOBATh BHIBOJBI IO
pe3yibTaTaM IPOBEACHHBIX HWCCIICIOBAHUM MYTEM COTJIACOBAHMS TO3UIMKA B XOJE
00CyXIeHUsI 1 OOMEHa MHEHUSIMHU.

OBj1ajieHNe YHUBEPCAJIbHBIMH PEeryJISTHBHBIMH JeHCTBUSIMM:

CaMOCTOSATENIbHO IIAHUPOBaTh W OCYIICCTBIATH CBOKO  ITO3HABATCIIBHYIO
NESATEIBHOCTh, OMpeneisas e€ Iedd | 3aJadd, KOHTPOJIUPOBATh W TI0 Mepe
HEOOXOJMMOCTH  KOPPEKTHPOBATh  IpEaracMblii  aJrOPUTM  JICHCTBHHA  IPH
BBITIOJITHGHUM yYeOHBIX W  HWCCJICNOBAaTEIbCKMX 3aJlad, BBIOMpaTh Haubosee
3¢ PeKTUBHBIN CITOCOO UX PEIICHHS C YYETOM TOJYYCHHS HOBBIX 3HAHUI O BEIIECTBAX
U XUMHYCCKUX PEaKIIHSIX;

OCYIIECTBJIATH CAMOKOHTPOJIb CBOCH JESATCILHOCTH Ha OCHOBE CaMOaHajIu3a U
CaMOOIICHKH.

INPEJMETHBIE PE3YJIBTATbHI

10 KIIACC

[IpeameTHbIC pe3ynbTaThl OCBOCHUS Kypca «Oprannyeckasi XuMUsh» OTPaXKaroT:

c(hOPpMUPOBAHHOCTh  MPEACTABICHUH O  XMMHYECKOM  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHUH B MIO3HAHUU SIBIICHUN MPUPOJIBI, B
GbOpMHUpPOBAHWM  MBIIUICHUS W KyJIbTYpPhl JIMYHOCTH, €€ (yHKIMOHAIBHOM
I'PaMOTHOCTH, HEOOXOJUMOM JUIsl PEIICHUs NPAKTUYECKUX 3aJad U SKOJOTUYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJIHOM Cpelie;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAHHWM,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIue MOHATUS (XUMUYECKUM AJIEMEHT, aTOM, 3JEKTPOHHAsI 000J0uYKa
aToMa, MOJIEKYJla, BAJEHTHOCTb, DJIEKTPOOTPUIATEIBHOCTh, XHUMHYECKasi CBS3b,
CTpyKTypHasi ¢opMmyna (pa3BépHyTas M COKpalll€HHAas), MOJb, MOJISIpHAas Mmacca,
MOJIIPHBI  00BEM, YIIEpOJHBIM CKeNeT, (yHKIMOHANbHAS TpyIma, paaukal,
U30MEpHs, U30MEPHI, TOMOJIOTUYECKUHN PsiJi, TOMOJIOTH, YIJIEBOJOPObI, KUCIOPO U
a30Tco/epKalllhue  COCIMHEHUS, MOHOMEp, TOJUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCAMHEHUS); TEOpPUU U 3aKOHBI (TEOpUS  CTPOCHHUS
opranuveckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XHMHH; MHPOBO33PEHUECKHE 3HAHMUS,
JeXallde B OCHOBE TOHUMAaHUSI MPUUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHU,
dakToIOoruYecKue CBEACHHS O CBOMCTBaxX, COCTaBe, IMOJY4YEeHUU U Oe30MacHOM
WCIOJIb30BAaHUU BAXKHEMIIIMX OPraHWYECKUX BEIIECTB B OBITY U MNPAKTHUYECKOU
NEeSITEILHOCTU YEJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHHUI BBISBISATh XapaKT€pPHbIE MPU3HAKK TIOHSTHM,
yCTaHaBJIMBaTh MX B3aUMOCBSI3b, MCIOJIb30BATh COOTBETCTBYIOIIUE TIOHSTHS TMPHU
OMHCAHUM COCTaBa, CTPOCHUSI U NMPEBPAIICHUI OPraHNYEeCKUX COSAMHEHUM;



cOPMUPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XHMHUYECKYI) CHMBOJUKY IS
COCTaBIICHHsI MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3sBEPHYTOH, COKPALIEHHON) popmy:
OpPraHMYECKUX BEIIECTB U yPAaBHEHUH XMUMHUUYECKUX PEaKIU, N3rOTABIMBATH MOJICIH
MOJIEKYJI ~OpPTaHWYECKHUX BEIIECTB JUIS WUIIOCTPAlMM WX XUMHYECKOTO U
IIPOCTPAHCTBEHHOTO CTPOCHUS;

chOpPMUPOBAHHOCTh YMEHWH yCTaHAaBIWBATh NPHUHAUICKHOCTh H3YUYCHHBIX
OpPraHMYECKUX BEIIECTB [0 MX COCTABY M CTPOSHUIO K OMPEIEIEHHOMY KJIacCy/TpyTIe
COeUHEHU  (YTJIEBOAOPOIBI, KHUCIOPOA W  a30TCOJEpKallhe COCTUHCHUS,
BBICOKOMOJICKYJISIPHBIE COCIWHEHH), JaBaTh MM Ha3BaHHUA TIO0 CHCTEMAaTHYCCKON
Homenkiatype (IUPAC), a Taxke NMpUBOIWTH TPUBHUAJIbHBIC HA3BaHUS OTIEITHHBIX
OpPraHMYECKUX BEIICCTB (ITUJICH, MPOMMIIEH, alleTHJICH, THJICHTIUKONb, TIHICPUH,
deHon, Qopmanbaeru, ameTraabAeTH, MypaBbHHAs KHCIOTAa, YKCyCHas KHCIIOTa,
OJICMHOBAsl KHUCIIOTa, CTEapWHOBAas KHWCJIOTA, TJIOKO3a, (PYKTO3a, Kpaxmad,
IEJITI0JI034, TIIUINH);

chOpPMUPOBAHHOCTh yYMEHHS OIpPEACTATh BUIbl XUMHUYECKOW CBSI3U B
OpPTaHMYECKUX COSAMHECHUSAX (OAMHAPHBIC U KPaTHBIC);

chOPMUPOBAHHOCTh YMEHHUS TPUMEHSTh TIOJOKEHUS TEOPUU  CTPOCHHUS
oprannueckux BemiecTB A. M. ByrtnepoBa st 0OBsSCHEHUS 3aBUCHMOCTH CBOWCTB
BEIIECTB OT X COCTaBa U CTPOCHHUS;, 3aKOH COXPaHECHHSI MaCChl BEIIIESCTB;

chOpMHUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh COCTaB, CTPOCHUE, (PU3HUECKUEC U
XUMHYECKHE  CBOHCTBA  THUMHWYHBIX  MPEICTABUTENCH  pa3jMYHbIX  KJIACCOB
OpPraHMYECKUX BEIIECTB (METaH, 3TaH, dTWUJICH, MPOIWJICH, aleTuieH, OyTraaueH-1,3,
MeTHIIOyTaauen-1,3, 0eH30JI, METaHOJI, dTaHOJ, ATHJICHTJIUKOJb, TIUIEPUH, (PEeHO,
areTanbpJeTu]l, MypaBbUHAsI M YKCYyCHash KHCJIOTHI, TIIOKO3a, KpaxMmal, IeJITI0I03a,
AMUHOYKCYCHasl KHCJIOTa), WLIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXIy HHMH
YPaBHEHUSMU COOTBETCTBYIOIUX XHMHUYECKHX PEAKIUHd C  HCIOIh30BAaHUEM
CTPYKTYPHBIX (hOPMYJI;

c(OpPMUPOBAHHOCTh YMEHHsI XapaKTepU30BaTh HCTOYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HE(Th, TPUPOJHBIN Ta3, YroJib), CIIOCOOBI UX MEPEepadOTKU U MPAKTHUYECKOE
pUMEHEHHUE TIPOTYKTOB TIepepaboTKH;

chOPMUPOBAHHOCTh YMEHHMI TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECCKUM
ypaBHEHUsM (Macchl, 00BEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WM MPOIYKTA
pEaKIuu Mo M3BECTHBIM Macce, 00BEMY, KOTUYECTBY OJHOTO U3 MCXOJTHBIX BEUICCTB
WJIH TIPOJTYKTOB PEAKITUN);

c(hOpMHUPOBAHHOCTh YMEHUH BJIQJE€Th CUCTEMOW 3HAHHWI 00 OCHOBHBIX METOJaX
HAYYHOTO TIO3HAHMSI, UCTIOIh3yEMbIX B XUMUU MPHU U3YUYCHUU BEIIECTB U XUMUYICCKUX
sBIIeHUH (HaOIIOZCHNE, U3MEpEHUe, DPKCIEPUMEHT, MOJCTUPOBAHHUE), HCIIOIH30BAThH
CUCTEMHBIE XUMUYECKHUE 3HAHUS I MIPUHATHS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX
CUTYaIIUsX, CBI3aHHBIX C BEIIECTBAMH M UX PUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHHH COOMIOATh IMpaBWIa TOJB30BAHUS XUMHYECKOU
nocyaod W 7abOpaTOpHBIM O0OpYIOBaHHWEM, a TakKKe NpaBWia OOpalIeHUs ¢
BEIICCTBAMH B COOTBETCTBHHM C HHCTPYKIMSIMH TIO BBITIOJHEHHUIO J1a00paTOPHBIX
XUMHYECKHX OIIBITOB;

chOpPMUPOBAHHOCTh YMEHUH TUIAHUPOBATh W  BBHIMONHITH XUMHUYECKHMA
AKCIIEPUMEHT (MPEBPAIICHUSI OPraHUYECKUX BEIISCTB MPU HATPEBAHHH, TOTYUYCHHE
ATHJIEHA W U3YYCHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMU OPTaHUYECKUX BEIIECTB,
JeHaTypanus OCJIKOB MPH HAarpPEBaHWU, IIBETHBIC PEaKIIMH OCIIKOB) B COOTBETCTBHUH C
NpaBWJIaMU TEXHUKU O€30TaCHOCTH MpH OOpallleHHuH ¢ BEIIeCTBAMHU H JIA0OPATOPHBIM
o0opy/OBaHUEM, TMPEACTABIATh PE3YNbTAaThl XMMHUYECKOTO JKCIepuMeHTa B (opme
3alUCH YpPaBHEHUN COOTBETCTBYIOIIUX pEakIuii W (HOpMyIHpOBaTh BBHIBOABI Ha
OCHOBE 3THX PE3yJIbTaTOB;

chOpPMUPOBAHHOCTh ~YMEHUH KPUTHUYECKH aHAIM3HPOBATh XHUMHUYECKYIO
UHPOpMAIMIO, TONyYaeMyl0 €3 pa3HbIX HMCTOYHHKOB (CpeICTBa MacCOBOM
uHopMmanu, MaTepHeT u aApyrux);

c(hOpMHUPOBAHHOCTH YMCHHIA coOIr01aTh npaBwiia IKOJIOTUYECKHU
11eJIeCO00Pa3HOTO TOBEICHUS B OBITY U TPYIOBOU NEATEIHHOCTH B IIENISIX COXPAHCHUS



CBOETO 3/IOPOBBbSl U OKpYy)KaroUlell MNPUPOAHOM Cpelbl, OCO3HaBaTh OMACHOCTh
BO3/ICHCTBUSI Ha )KMBBIE OPTAaHU3MBI ONPEACIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAS
cmpicnt  mokazarens [IJIK, moscHITh Ha mnpuMepax CHnocoObl YMEHBIICHHUS U
peI0TBPAIICHHS X BPEHOTO BO3JCHCTBUS Ha OPTraHU3M YEJIOBEKa;

JUIsE O0y4arolUXcsi € OrpaHUYCHHBIMU BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE
OPUMEHSATh 3HAHHUA 00 OCHOBHBIX JOCTYMHBIX METOJAX II03HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUTSI CIETIBIX U CIIA0OBUISIINX O0YYaIOIIMXCS: YMEHHE UCIOJIb30BaTh pelbedHO-
TOYEUYHYIO cucTteMy obo3HaueHuit JI. bpaiins ans 3anucu xumuueckux Gpopmyi.

11 KIIACC

[IpenMeTHbIe pe3ysbTaThl OCBOCHHS Kypca «OOIas U HeopraHudecKas XUMHUS)
OTpaXxaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABIICHHI: O XHMHYECKOH  COCTaBIIAIOLICH
€CTECTBEHHO-HAYYHOUN KapTHUHBI MUPA, POJIM XUMHUU B TTO3HAHUHU SIBJICHUW TIPUPOIbLI, B
GOpMUPOBAaHUU  MBIIUICHUS W KYJAbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOMN
I'PAaMOTHOCTH, HEOOXOIUMOMW HJis PEIICHHS MPAKTUYECKUX 3ajlad U DKOJOTUUYECKHU
000CHOBaHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO U MPUPOIHOU Ccpelie;

BJIaJCHUE CHUCTEMOH XUMHUYECKUX 3HAHHUH, KoTopas BKJIFOYAET:
OCHOBOTIOJIATralOIINEe TOHATUS (XUMHYECKUM DJIEMEHT, aToM, H30Tom, s-, p-, d-
JJICKTPOHHBIE OpOWTaId AaTOMOB, HOH, MOJEKYJa, MOJIb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, D3JICKTPOOTPHUIATEIILHOCTh, CTENEHb OKHUCJICHUSA, XHUMHUYECKas CBS3b
(koBaJIeHTHAas, MOHHAsA, METaJUIMYecKas, BOJAOPOIHAs), KpHCTaJUIMUECKas peméTka,
TANBl ~ XUMHYECKMX  PEaKluid,  pacTBOp, AIEKTPOJIUTHI, HEAJICKTPOJIUTHI,
AJIEKTPOJINTUYECKAss  JAUCCOLMAIMSA, OKHCJIUTEIb, BOCCTAHOBUTENIb, CKOPOCTh
XUMHUYECKON peakIuy, XUMHYECKOe pPABHOBECHE), TEOPHUU M 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON TUCCOLMALNU, Tiepuoauueckuit 3akoH 1. M. MenneneeBa, 3aKOH
COXpaHEHMS MacChl BEILECTB, 3aKOH COXPAHEHUsS] U TIPEBpPAIICHUS SHEPTrUM IpHU
XUMHUUYECKUX  PEAKIUsIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH  SI3BIK  XUMUU,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKallMe B OCHOBE TMOHUMAHUS MPUUYUHHOCTH H
CUCTEMHOCTH XUMHUUYECKUX SBJICHUM, (PAKTOJOTHUYECKHUE CBEICHHS O CBOMCTBaX,
COCTaBe, IMOJYyYCHUH W O€30MMacHOM HCIIOJIb30BAaHUN BAXKHEHIITUX HEOPTaHMYECKUX
BEILIECTB B OBITY U NMPAKTUYCCKON JEATCIHOCTH YeJIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHUH BBISBIISITH XapaKTEpPHbIE TNPHU3HAKKA TTOHATHM,
YCTaHABIMBaTh WX B3aWMOCBA3b, HCMOJIb30BaTh COOTBETCTBYIOIIME IOHATHS IIPHU
ONMCAHUY HEOPTraHMYECKUX BEIIECTB U UX MPEBPAIICHUM;

c(hOpMUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMUUYECKYH) CHMBOJIMKY IS
coctaBiieHuss  GOpMyJ  BEHIECTB M ypaBHEHUW  XUMHYECKUX  PEaKIui,
cucrematndeckyro HomeHkiatypy (IUPAC) u TpuBHalbHBIE Ha3BaHUS OTJIEIbHBIX
HEOPTraHMYECKUX BEIIeCTB (yrapHbIU ras, yriaeKuciblid ra3, aMMHaK, raiéHas u3BecTh,
HeraméHas U3BeCTh, MUThEBAs COJa, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUN ONpPEACISITh BAJICHTHOCTh M CTENEHb OKHCJICHUS
XUMHUYECKUX AJIEMEHTOB B COCJIMHCHUAX PA3JMYHOIO COCTABa, BUJ XUMHYECKOU CBSI3U
(koBaJIeHTHasl, WOHHAs, MeTaJUIMYEeCKas, BOJOPOAHAs) B COCJUHEHMSIX, THII
KPUCTAIIMYECKOM PEIIETKH KOHKPETHOTO BelecTBa (aToMHas, MOJCKYJspHas,
WOHHAs, METaJUINYecKas), XapakTep Cpeabl B BOAHBIX PACTBOpax HEOPTaHMYECKUX
COCJIMHCHM;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABJIMBATh MPUHAIJICKHOCTh HEOPTaHUYECKHUX
BCILIECTB 10 UX COCTaBY K OIpPEACIEHHOMY KJIAcCy/TPyIe COSIWHEHHH (IMPOCThIe
BEILIECTBA — METaUTbl U HEMETaJUIbl, OKCHJbI, OCHOBAHMS, KHUCIIOTHI, aM(OTEepHbIE
TUAPOKCHUIBI, COJTH);



c(hOpMHUPOBAHHOCTh YMEHHI pacCKpBIBaTh CMBICI Meproauueckoro 3akona /. U.
MenneneeBa M JIEMOHCTPUPOBATh €0 CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh IJIECKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX dJieMeHTOB 1—4 mnepuonoB Ilepuoguueckoll CUCTEMBI XUMHUYECKUX
anementoB JI. WM. MeHnnaeneeBa, HUCHIONB3YsSl TOHATUS «S-, P-, d-d2JIEKTPOHHBIC
opOUTan», «IHEPreTUUEeCKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHCHHS
CBOMCTB XHMHUYECKHX OJJEMEHTOB M HMX COCAMHECHHH II0 TEpHUOJlaM U Tpynnam
[lepuoanueckont cuctemMbl XuMH4ecKkux 3iemeHToB . 1. Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XUMUUYECKHE
CBOMCTBA  HEOPTraHMYECKUX  BEHIECTB  PA3JIMWYHBIX  KJACCOB, TMOATBEPKIATh
CYIIECTBOBAHME TE€HETHUYECKOW CBS3M MEXKAY HEOPraHMYECKUMHU BEIIECTBAMU C
MOMOIIbIO YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUA;

c(hOpPMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIMPOBATh XUMHYECKUE PEAKIHUH TI0
pa3IMUHBIM TpU3HAKaM (YUCIY U COCTaBy pEarupyroldx BeIIECTB, TEIJIOBOMY
adekTy peakiuu, H3MEHEHUIO CTENEeHEW OKUCICHHS JJIEMEHTOB, OOpPaTUMOCTHU
peaKIuy, y4acTHIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUHN COCTABIISITh YPABHEHUS PEAKIIMM pa3TUIHBIX TUIIOB,
MOJTHBIE M COKpalI€HHbIE YPaBHEHUS PEaKIuii MOHHOTO OOMEHa, yUYUThIBasl YCIOBUS,
MIPY KOTOPBIX ATH PEAKIIUU UAYT A0 KOHIIA;

chOpMHUPOBAHHOCTh ~ YMEHUM  TPOBOJMUTH  PEAKIUH,  IOJTBEPIKIAOIINEC
KaueCTBEHHBIH COCTAaB pa3JIMYHBIX HEOPTraHMYECKUX BEIIECTB, pPaclO3HABATH
ONBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTraHUYECKHUX
BCIIICCTB;

c(hOpMHUPOBAHHOCTH YMEHUH  paCKphIBATh CYIIHOCTb OKHUCIIUTEIIHLHO-
BOCCTAHOBHUTEIIBHBIX PEaKIMi IMOCPEICTBOM COCTaBJICHHS SJEKTPOHHOro OajaHca
ATUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHHUM OOBSICHATH 3aBUCHUMOCTH CKOPOCTH XHUMHUUYECKOU
peaKIuy OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHEIIHero Bo3zeicTBus (mpuniuin Jle [llarense);

cOpPMHUPOBAHHOCTh yMEHUM  XapaKTEepHU30BaTh XUMHYECKUE  IPOIICCCHI,
JIeXKaIle B OCHOBE MPOMBIIICHHOTO TTOJIYUY€HUSI CEPHOM KUCIOThI, aMMHUaKa, a TaKKe
chOpMHUPOBAHHOCTh  MpPEJACTABICHUH 00 OOmMMX HAYYHBIX MOPUHIUIAX U
AKOJIOTMYECKUX MTPoOIeMax XUMHUUECKOTO ITPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh yMEHUW TIPOBOJIUTH BBIYUCICHUS C HCIOJIb30BaHUEM
MIOHSTUS «MAaccoBasl JIOJIsl BEIIECTBAa B PacCTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MPHU
XUMHUYECKUX PEAKIUsSIX, MacChl BeEIIeCTBa WM 00bEMa Ta30B 10 HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O00BEMY OJHOTO M3 YYaCTBYIOUIUX B PEaKIUU
BEILIECTB, TEIJIOBOTO 3(deKkTa peakiuu Ha OCHOBE 3aKOHOB COXPaHEHUS MacChl
BEIIIECTB, MPEBPAILICHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHH COOJIIOAAaTh TpaBUjia IOJH30BAHUS XUMHUYECKOU
MOCY/IO U J1Ta0OpaTOpHBIM O00OpyJOBaHHWEM, a TaKXke IIpaBUiia OOpaIlCHHUS C
BCIIIECTBAMU B COOTBETCTBUU C HHCTPYKUMSIMH I10 BBITIOJHEHUIO JIa0OPaTOPHBIX
XUMHUYECKHUX OIBITOB;

chOpMHUPOBAHHOCTh yYMEHUW TUTAHUPOBATh M BBHITIOJHATH  XUMHYECKUM
AKCIIEPUMEHT (pa3ioKeHUe MEepPOKCHJIa BOJOpPOJa B MPUCYTCTBHHM KaTajlu3aTopa,
ONpEJEICHUE CPEIbl PACTBOPOB BEUIECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHIAUKATOPA,
BIIMSIHUE Pa3IUYHbIX ()aKTOPOB Ha CKOPOCTh XUMUUYECKOW PeaKIMK, pEaKIiui HOHHOTO
oOMeHa, KayeCTBEHHBbIC peakIuu Ha cyJbdaT-, kapOoHAT- U XJIOPHUIA-aHHUOHBI, Ha
KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad Mo TeMaMm «MeTauibl» U
«HeMeramnel») B COOTBETCTBUM C TpaBUJIaMU TEXHUKH O€30MacHOCTH TIPH
oOpallleHuy C BeIIeCTBAaMU M J1abOpaTOpHBIM 000pYyJAOBaHUEM, MPECTABISIThH
pe3yJbTaThl  XMUMHYECKOTO0  JKCcIepuMeHTa B ¢dopMe  3alucu  ypaBHEHUM
COOTBETCTBYIOIIMX peakIuii U (popMyIupOBaTh BHIBOJIBI HA OCHOBE ITHUX PE3YyJIbTATOB;



c(OPMUPOBAHHOCTh YMEHUW  KPUTHUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(poOpMaIMIO, TIOJy4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeICTBa MacCOBOM
KOMMYyHUKaluu, UHTepHEeT u ApyTux);

c(hOpMHUPOBAHHOCTh yMEHUH coOII01aTh npaBuia HKOJIOTUYECKU
1eJ1eCO00pa3HOr0 MOBEACHUS B OBITY U TPYIOBOM JNEATEIBLHOCTH B LIENSAX COXPAaHEHUS
CBOETO 3JIOPOBBbSl U OKpYy)KaroUlel MNPUPOIHON Cpelbl, OCO3HaBaTh OMACHOCTH
BO3JICUCTBUSI Ha >KUBBIE OPTraHU3MBbI OINPEACIEHHBIX BEIIECTB, MOHHMAs CMBICI
nokazarens [IJIK, mosicHaATh Ha nmpuMepax crocoObl YMEHBIICHUS U TIPEIOTBPAICHHUS
UX BPEJIHOTO BO3JICHCTBUSI HA OPraHU3M YEIIOBEKa;

JUIsi O0y4YarolUXCcsi € OrpaHUYCHHBIMU BO3MOKHOCTSIMU 3JI0POBbS: YMEHHE
OPUMEHSATh 3HAHHUA 00 OCHOBHBIX JOCTYMHBIX METOJAX II03HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUTSI CIETIBIX U CIIA0OBUASAIINX O0YYaIOIIMXCS: YMEHHE UCIOJIb30BaTh pelbedHO-
TOYEUHYIO cucTteMy obo3HaueHuit JI. bpaiins ans 3anucu xumuueckux Gpopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

HaumenoBanue
pa3aeyioB U TeM
NMporpamMmblI

KoaunuecTBo yacoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHYeckue
padoTbI

DJIeKTpOHHbIe (HH(ppPOBbIE)
o0pa3oBaTesIbHbIE PeCypChl

Paspnen 1. Teopernyeckue 0CHOBbI OPraHM4eCKOM XUMHHU

1.1

IIpeamer
OpraHr4eCcKOn
xumuu. Teopus
CTPOEHHUS
OpraHUYeCKUX
coequHeHn A. M.
byrneposa

Uroro no pazgeny

Pa3znea 2. YrieBoaopoabl

2.1

[Ipenenbubie
YTJIE€BOAOPOABI —
aJIKaHbl

2.2

Henpenensusie
YTIE€BOAOPOABIL:
AJIKEHBI,
aJIKa/INEeHbI,
AJIKUHBI

23

Apomarnyeckue
YTIE€BOAOPOAbI

24

IIpuponusie
UCTOYHUKHU




YTJIEBOJIOPOIOB U
uX nepepadoTka

Uroro no pazaeny

13

Pa3znen 3. Kuciopoacoaepskamnue opranndeckue coeJuHeHUsI

3.1 Crupter. Geron 3
ANbeTHIBL.
39 Kap6oHoBrIe 7
KHCIIOTHI.
Crnoxuble 3¢upbl
33 VYrieBoib 3 1
Uroro no pazneny 13

Paznen 4. Azorconepskanu

€ OPra"HnveCKue COCANHCHUSA

AMUHEL
4.1 AMUWHOKHCIIOTHI. 3
benku
Uroro no pazaeny 3

Pa3znen 5. BoicokomoJieKkyJIsIpHbIe COeIUHEHUS

[Imactmaccsl.
5.1 2
Kayuyku. Bonokna
Uroro no pazaeny 2
OBHLIEE KOJIMYECTBO
YACOB I1O0 34 2

ITPOTPAMME




11 KUIACC

Ne
n/n

HaumenoBanue
pa3esioB U TeM
NPorpamMmMbl

KoaunuyecTBO 4acoB

KonTposabHbie

Bcero
padoTbI

IMpakTHyeckue
padoThI

unexkTpoHHbIe (IU(pPOBLIE)
o0pa3oBaTe/bHbIE pecypcChl

Pa3pnen 1. TeopeTnueckue 0CHOBBI XUMUM

1.1

CTpoeHue aTOMOB.
[Tepuoanueckuit
3aKOH 1
[Tepuoanueckas
cucremMa
XAMHYECKHUX
anemenToB . U.
MenaeneeBa

1.2

CTpoeHue BellecTna.
MHuoroo6pasue
BEIIECTB

1.3

XUMHYECKHUE
peakuuu

Uroro no pazaeny

13

Pa3nea 2. Heoprannyeckasi Xumust

2.1

MeTtanibl

2.2

Hewmetasisl

23

CBs13b
HEOPTaHUYECKUX H
OpPTaHHYECKUX
BEIIIECTB




Uroro no pazaeny 17
Pa3zpnen 3. Xumus v :KU3Hb

3.1 XuMHS U )KU3Hb 4
Uroro no pazaeny 4
OBILIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




ITOYPOYHOE INTAHUPOBAHMUE

10 KJTIACC
Ne KoauuecTBo yacos
DJIEKTPOHHBIE
Hara uugposbie
n | Tema ypoka KonTpoJbHbie IMpakTHYeckue
Bceero U3ydeHus o0pa3oBaTebHBIE
/ paGoThI paGoThI
. pecypcsl

IIpenmer opranmnyeckom
XUMUH, €€ BOSHUKHOBECHHUE,
pa3BUTHE U 3HAYCHUE

Teopus crpoenus
OpPraHUYECKUX COEAMHEHUN
A. M. bytneposa, eé
OCHOBHBIE MOJIOKEHUS

[Ipencrasnenue o
Kiaccudukanun
OpraHMYECKUX BEILECTB.
Homenknarypa
(cucremaTuveckas) u
TpPUBHAJIbHBIC Ha3BaHUS
OpPraHUYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PSJI

MeraH u 3TaH —
IIPOCTENIINE TPEACTABUTEIN
AJIKaHOB




AJIKEHBI: COCTaB U CTPOCHUE,
CBOIICTBa

OTHUJIEH U IPONUIIEH —
[IPOCTEUIINE TPEACTABUTEIN
AJIKCHOB

[Tpaktryeckas padora Ne 1.
«Ilomyuenue sTuICHA U
U3yUYeHHE €ro CBOHCTB»

Ankanuensl. byranuen-1,3 u
MeTunoyTaaueH-1,3.
[TomydyeHne CHHTETUYECKOTO
KaydyKa U pe3uHbI

10

AJIKMHBI: COCTaB U
OCOOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUN PS.
AneTuiaeH — npocTenImiit
MIPEICTABUTEND AJIKUHOB

11

Brruucnenus no ypaBHEHHUIO
XMMHYECKON peaKIuu

12

ApeHbl: O€H30J1 ¥ TOTYOJL.
ToKkCHYHOCTH apeHOB

13

I'eneTnyeckas CBA3b
YIJIEBOAOPOIOB,
MIPUHAJIEKAIINX K
Pa3IMYHBIM KJacCam

14

[TpupoHbIE HCTOUHUKH




YIJIEBOAOPOJOB: PUPOIHBII
ra3 " MOIMyTHbIE HE(TIHbIE
ra3bl, He()Th U MPOAYKTHI €€
nepepadoTKu

15

IIpupoaHbIE HICTOYHUKH
YIJIEBOAOPOJOB: PUPOIHBII
ra3 U NOITyTHbIE HE(TSIHbIE
raspl, HeQTh U MPOJTYKTHI €€
nepepaboTKu

16

KonrponbHas pabora no
paszaeny «YTJIeBOLOPOIb)

17

[IpenenbHbIE OTHOATOMHBIE
CIIUPTBL: METAHOJ U 3TAHOI.
Bonopoanas cBs3b

18

MHuoroaroMHEIE CIINPTHI:
OTUJICHTJIMKOJIb U INTHLICPUH

19

DeHOJI: CTPOCHHE MOJIEKYIIBI,
bu3nyeckre 1 XUMUYECKHUE
CBOICTBA, TPUMEHEHUE

20

Anpneruapl: GopmanbaeTu
U aneTajabaeru. AlleTOH

21

OnHOOCHOBHBIE NpEEIbHBIE
KapOOHOBBIC KHCIIOTHI:
MypaBbUHAS U YKCYCHas

22

[TpakTuyeckas padora Ne 2.
«CaoiicTBa pacTBopa




YKCYCHOM KHCJIOTBI»

23

CreapuHoBas U OJICMHOBAs
KHCJIOTHI, KaK
NPECTaBUTENN BBICIINX
KapOOHOBBIX KHCIIOT

24

MpU1a KaK COJIU BBICIINX
KapOOHOBBIX KUCIIOT, HX
MoOIOIIee NENCTBUE

25

CrnosxHble 3(hupbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KHUCTOT. [ Maponn3 closKHbBIX

3pHpoB

26

Kupsl: rugposnus,
MIPUMEHEHUE,
Ouonoruyeckas pojb JKUPOB

27

VYTaeBoasl: coCTas,
KJ1acCUpUKaLus.
Baxwueriue npeicTaBuTeNu:
TJTI0K03a, PpyKTO3a,
caxaposa

28

Kpaxman u nemnronos3a kak
MIPUPOAHBIE ITOJIUMEPDI

29

Konrposnbnas padora mo
pasneny
«Kucnopoaconepxamue
OpraHUYECKHUE COCIUHEHUS»




30 AMUHBI: METHJIAMHH U

AHWJINH

AMHHOKHCIOTHI KaK
am(oTepHbIe OpPraHuYeCcKre
31 COCIMHEHMS, UX
OMOJIOTMYSCKOE 3HAUCHMUE.
ITerrtuabl

benku xak npupoaHbie
32 | BBICOKOMOJEKYJIIPHBIE
COEIMHEHUS

OcHOBHBIE IOHATHS XUMHUH
33 | BBICOKOMOJEKYJISAPHBIX
COEIMHEHUN

OcCHOBHBIE MCTOJbI CHHTC3a
34 BBICOKOMOJICKYJIAPHBIX
COCHHHCHHﬁ. HHaCTMaCCH,

Kay4dyKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34




11 KITACC

N

~

Tema ypoka

KoauuyecTBo yacoB

KonTtpoibHble

Bcero
padoThbI

IIpakTH4eckue
padoThbI

Jara
U3yYeHHs

JIEKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHAYECKHAH DJIEMEHT. ATOM.
DneKTpoHHast KOHPUTyparus
aTOMOB

[lepuoauueckuii 3aK0H 1
[Tepuonuueckas cucrema
XUMUYECKHX djieMeHToB 1. 1.
MeneneeBa, UX CBA3b C
COBPEMEHHOU TEOpHE CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKUX 3JICMECHTOB U
WX COCAMHEHUN MO rpynnam u
nepuojaM. 3HaYEHUE
MEPUOIUYECKOr0 3aKOHA U
CHCTEMBI XHMHYECKHUX 3JIEMEHTOB
J.1. MenneneeBa B pa3BUTUU
HayKu

CtpoeHue BelecTBa. XUMUYECKast
CBsI3b, €€ BUJIBI;, MEXaHU3MBI
00pa3oBaHKs KOBAJCHTHOM CBSI3H.




Bonopoanas cBs3b

BanentHocTs.
DNEeKTPOOTPULIATETLHOCTD.
Crenenb okuciicHus. BemecTBa
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHUS

[ToHsATHE O NUCTIEPCHBIX CUCTEMAX.
HctrHHBIE U KOIUIOUIHBIE
pacTBOpbl. MaccoBas 10
BEILECTBA B pacTBOPE

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COEANHEHUN.
I'enernueckas cBsA3b
HEOPraHUYECKUX BEILECTB,
Pa3JINYHBIX KIACCOB

Knaccudukanus XuMuaeckux
peaKIui B HEOPraHU4YECKON 1
OpraHUYEeCKON XUMHH. 3aKOH
COXPAaHEHUSI MacChl BELLECTB;
3aKOH COXPaHEHHUs U IPEBPALLCHHUS
SHEPIrUU MPU XUMHUUECKUX
peakuuax

CkopocTts peakiuu. O0paTumbie
peakiuu. XUMHUYECKOe
paBHOBecHE

10

[TpakTuueckas padota Ne 1.
«Bimstare pa3nnyHbIX (HaKTOPOB




Ha CKOPOCTh XUMHUYECKOU
peakuum»

11

DNEeKTpOIUTHYECKAS
nucconuanus. Ilonstue o
BOZIOpOAHOM Tokazatesne (pH)
pactBopa. Peakiiuu HOHHOTO
oOMeHa. ['uaponn3 opraHn4ecKux
Y HEOPTaHUYECKUX BEIECTB

12

OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH.
[TonsTue 06 3nekTposnse
pacIyIaBoOB U PaCTBOPOB COJICH

13

KonrtponbHas pabota no pasueny
«Teopernyeckue OCHOBBI XUMHUW»

14

MeTamsl, UX MOJIOKEHHUE B
[Teprnognueckom cucreme
XUMHYECKHX d1eMeHTOB /JI. 1.
MemnneneeBa 1 0COOEHHOCTH
cTpoeHus aromoB. O01ue
duznyeckue cBOCTBa METAIJIOB

15

CrnaBbl METaJIIOB.
DIEKTPOXUMHUYECKUI Psif
HaNpPsHKEHUN METalIoB

16

XHUMHUUYeCKHe CBOMCTBA
BOKHEUIITNX METAILIOB (HATPHIA,
KaJIni, KaJbIIUM, MarHui,
ATIOMUHHN) U UX COCTMHECHUN




17

XUMHUYECKUE CBOMCTBA XpoMma,
MeIU U UX COeIUHECHUN

18

XUMHYECKHEe CBOMCTBA ITMHKA,
J)Kelie3a U UX COSIUHCHUN

19

[IpakTuueckas padora Ne 2.
"Penienne 3KCIIepUMEHTAIBHBIX
3az1a4 no reme «Meramibn"

20

HemeTamiel, ux IMOJIOKEHHE B
[Teprnognueckol cucreme
XUMHYECKHX d1eMeHTOB /JI. 1.
MemnneneeBa 1 0COOEHHOCTH
CTPOEHUS AaTOMOB

21

®uznuecKue CBOCTBa
HEMETAJIOB. AJIIIOTPOIHS
HEMEeTaJJIOB (Ha puMepe
KHCIIOPOJa, cepbl, pocdopa u
yriiepojia)

22

XnMHUYecKre CBOICTBA TaJIOTeHOB,
Cephl U UX COCTMHEHUI

23

XuMHYecKrne CBOMCTBA a30Ta,
dbocdopa 1 ux CoeTMHEHUI

24

XUMHUYECKUE CBOMCTBA yIIIEpOJa,
KPEMHUS U UX COEMHEHUI

25

[IpuMeHeHHE BaKHEUIINX
HEMETAaJUIOB U UX COCIUHEHUN

26

O0001IeHre U cUCTEMaTU3 AU




3HaHUH 110 Teme «HemeTranabsy.
Brprunciienus o ypaBHEHHSIM
XUMHYECKUX PEAKIUU U
TEPMOXUMHYECKHUE PACUETHI

27

[IpakTuyeckas padora Ne 3.
<<PCH_ICHI/I€ 3KCHepI/IMeHTaHBHBIX
3aga4 no reMe "Hemertamin'»

28

KonrtponbHas pabora no Temam
«Metaine u
«Hemetamnbiy/Beepoccuiickas
IIpOBepoYHas paborta

29

HeopraHI/IqecxHe H OPpraHn4cCKUcC
KHUCJIOTHI. HeOpFaHI/I‘leCKI/Ie 151
OpTaHU4YCCKHUC OCHOBAHUA

30

AM@oTepHbIe HeOpraHUYeCKHe 1
OpPTaHUYECKUE COCTUHEHHS.
I'enetnueckas cBs3b
HEOPraHUYECKUX U OPTaHHMUECKUX
BEILIECTB

31

Poisip xuMuu B o0OecrieyeHUn
9KOJIOTUYECKOM, IHEPTreTUICCKON 1
MUIIEBO 0€30MaCHOCTH, Pa3BUTHH
M€ TUIIMHEI

32

[IpencraBnenus: 00 oOmMUX
HAyYHBIX MPUHIIATIAX
MIPOMBITITUICHHOTO TTOTYYeHUs
Ba)KHEUIIINX BEIECTB




33

Yenosek B MUpe BEUIECTB U
MaTepHaoB

34

XHMHA U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOT'PAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI U1 YYEHUKA
» Xumus, 10 knacc/ I'abpuensia O.C., Octpoymon WN.I'., Cnaakos C.A.
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