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HOACHUTEJBHASA 3AIINCKA

[TporpaMMa mo XxuMuM Ha ypoBHE cpeaHero oduiero odpazoBanus pazpaboTaHa
Ha ocHOoBe DepepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O0 obpa3oBanuu B
Poccuiickoit ®enepaunn», TpeOOoBaHMI K pe3yibTaTaM OCBOEHHUS (enepanbHOi
oOpa3oBaTelbHONM TporpaMMbl cpenHero obmiero obpazoBanus (POII COO),
IpeacTaBleHHbIX B DefepaibHOM TOCYIapCTBEHHOM O0Opa30BaTEIbHOM CTaHIApTe
COO, c¢ yuérom KoHuenmuu mnpenojaBaHus y4yeOHOTO MpeaMera «XUMHUS» B
o0pa3zoBaTeNbHBIX Opranu3anusx Poccuiickoit denepanuu, peaqu3yrolniuXx OCHOBHbBIE
oOpa3oBaTelibHble TPOrpaMMBbl, U OCHOBHBIX MOJIO)KEHUU «CTpaTeruun pa3BUTHUS
BocniuTanusi B Poccuiickoit @enepaunu Ha nepuoa 1o 2025 roga» (Pacnopsbkenue
[TpaBurenscTBa P® o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOMOB K pa3pabOTKe MPOrpaMMbl MO XHUMHH, K OMPEICICHUIO
oOmel crpateruu oOy4eHHs, BOCIUTAHUS M PA3BUTUS OOYYAIOMIMXCA CPEJICTBAMU
ydyebHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUJIU
koHentyaibHsle mnojoxkeHuss PI'OC COO o B3auMOOOYCIOBICHHOCTH LENEH,
colepXaHus, pe3yJbTaTOB OOydeHHs] W TpeOOBaHWN K YPOBHIO TOJATOTOBKH
BBITTYCKHUKOB.

XUMHUYECKOE o0Opa3oBaHnue, oJIy4aemMoe BBIITYCKHUKAMHU
00111e00pa3oBaTebHONM  OpraHM3alluu, SBISIETCS HEOTHEMJIEMOM 4YacThlo MX
oOpazoBanHocTd. OHO  CIOYXKMT 3aBEpIIAIOIIMM  STalOM  peanu3alid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYLIIX
LEJIOCTHON CHCTEME XMMHUYECKOTO 00pa3oBaHusl. DTH LIEHHOCTH KacaloTcs MO3HAHUSA
3aKOHOB MPHUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTyphl YeIOBEKa, a
TaK)Ke IKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOIIEHUSI K CBOEMY 3/I0POBBIO M IIPUPOTHOM
cpene. Peanusyercs xumuueckoe oOpa3zoBaHue 0OydarOIIMXCsl HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHusl CPEICTBAMHU Y4eOHOTo mpeamera «XUMHsD, COACpKaHUE U
MOCTPOEHUE KOTOPOTO OIpPEACNICHbI B MpOrpaMMe MO XHUMHUHU C Y4ETOM CcHelUpUKH
HAyKW XUMHUHU, €€ 3HA4YeHHs] B MO3HAHMM NPUPOABI U B MaTEPUAIBHOM KU3ZHU
oOmiecTBa, a Takxke C y4y€ToM OOLIMX IeJied M MPHUHIMUIIOB, XapaKTepU3YIOUINX
COBPEMEHHOE COCTOSIHHE CHCTEMbI cpefaHero obmero obOpaszoBanus B Poccuiickoit
QDenepaunm.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HUIpaeT 0coOyio poJib B
COBPEMEHHOM IIMBUJIM3ALIMU, B CO3IaHUH HOBOM 0a3bl MaTepuaibHOUM KynbTyphl. OHa
BHOCHT CBOH BKJaJ B (OPMHUPOBAHHME PAIMOHATIBHOIO HAYYHOTO MBIILJICHUS, B
CO3/IaHHE€ LEJIOCTHOTO TMPEACTABICHUS OO0 OKpPYXAalolleM MHpE KaKk O EIMHCTBE
OpUPOABl U YEJOBEKa, KOTopoe (GOpMHpPYETCs B XMMHHM Ha OCHOBE IOHHUMAHMUS
BEIIIECTBEHHOT'O COCTaBa OKPYXAIOLEro MHUpa, OCO3HAHUSA B3aUMOCBSI3H MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMU 00J1aCTAMU MTPUMEHEHHUS.



TecHO B3aMMOJEHCTBYS C APYIMMH €CTECTBEHHBIMM HayKaMu, XUMHs CTaja
HEOTHEMJIEMON YacThI0 MHPOBOM KYJIbTYPBI, HEOOXOJUMBIM YCIOBHUEM YCIIEITHOTO
Tpyda M JKH3HM KaXJIoro uieHa oOmiectBa. CoBpeMeHHass XHMMHS Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBlI€HAa HAa pEIICHUE
IJI00AIBHBIX  MPOOJIEM YCTOMYMBOIO Pa3BUTHS 4YEJIOBEYECTBA —  CHIPHEBOIA,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTMYECKON 0€30M1aCHOCTH U OXPaHbI 3J0POBbSL.

B coorBercTBMM ¢ OOUIMMHM LEISIMH W MPUHLIUIAMU CPEAHETO OOIIETOo
oOpazoBaHus cojepkanue npeamera «Xumus» (10—11 kmacchl, 6a30BBIM ypOBEHB
U3Y4YEHUS]) OPUEHTHPOBAHO MMPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY
oOyyaromxcsi, HeOOXOIMMYI0 UM JJI BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB,
YCHEIIHOTO BKJIIOYEHHSI B )KU3Hb COLIMYMa, MIPOJOJKEHHS 00pa30BaHUs B Pa3INYHbBIX
00JacTsIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsitomiuMu ~ nipeAMeTa  «XUMHsD — SBISIOTCS  0a30Bble  KypChl —
«Oprannyeckass xumuss» u «OOIass W HeopraHWYeckas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEP)KaHHS KOTOPBIX SIBISIOTCS OCHOBBI 0Aa30BOM HAayKH: CHCTEMa
3HAHUW MO HEOPTraHUYECKON XUMHUHU (C BKIKOYEHHWEM 3HAHUI U3 OOIled XWUMUU) U
opranndeckon xumuu. OOopMHpOBaHME NaHHOW CHUCTEMBl 3HAHUU IPU HU3YYCHUU
npeaMeTa 00ecneynBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOTO00Opa3us BEIIECTB
Ha OCHOBE OOIIMX IMOHSTHH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conaepxaHusi KypcoB — «OpraHuueckas xumus» u «OOmas u
HEOpraHuyeckas Xumus» chopMupoBaHa B MporpamMme MO XUMHH HAa OCHOBE
CUCTEMHOTO TOJXO0Ja K M3y4YeHHI0 YuyeOHOro wmarepuaia u 0OyCJIOBIIEHA
UCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHUNM HA ONpPENENIEHHBIX TEOPETHUYECKUX
ypoBHsX. Tak, B Kypce OpraHM4eCcKOl XMMHUH BEILIECTBA pACCMATPUBAKOTCA HA YPOBHE
KJIACCUYECKOM TEOPUU CTPOCHHSI OPraHWYECKHX COEIMHEHHH, a TaKK€ Ha YpPOBHE
CTEPEOXMMHUYECKUX U IEKTPOHHBIX NPEICTABIECHNN O CTPOCHHUHU BemecTB. CBeIeHUs
00 M3y4yaeMbIX B Kypc€ BEIIECTBax JAIOTCS B Pa3BUTHH — OT YIVIEBOJOPOIOB [0
CJIOKHBIX OMOJIOTMYECKH aKTHBHBIX COEAMHEHHH. B Kypce opraHm4eckoil XUMHH
MOJTy4aloT pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOLIEr0 0O0pa3oBaHuUs
NEepPBOHAYAJILHBIE TMPEACTABICHUS O XUMHYECKOW CBSI3M, KIACCH(PUKAIMOHHBIX
IIPU3HAKaXxX BEIIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMHUYECKOM
peaKkiuH.

[lon HOBBIM yrjaoMm 3peHuss B mpeaMeTe «XuMus» 0a30BOro ypOBHSA
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHUs
TEOPETUYECKH MaTepuan M (AKTOJIOTMUECKHE CBEICHUS O BEIIECTBaX M
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias v HeopraHuyeckas
XUMUSD» 00yYalolMMCS TPEJOCTaBIsETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJ0JIOTMYECKUX TO3UIIHM,



ryoXke TOHSTh MCTOPUYECKOE M3MEHEHHE (PYHKIMI 3TOro 3akoHa — OT
00o01aromIei 10 0ObACHSIOMEN U MTPOTHO3UPYIOIIEH.

Envnas cuctemMa 3HaHMM O BAXKHEWIIIHMX BELIECTBAX, MX COCTaBE, CTPOECHUH,
CBOMCTBaxX M NPUMEHEHUHU, a TAKXKE O XMMHUUYECKHX PEAKIUSAX, UX CYIIHOCTU H
3aKOHOMEPHOCTSX MPOTEKaHUs J1onoJHseTca B Kypcax 10 u 11 kimaccoB saneMeHTaMu
COJICP)KAHUS, MMEIOUMMH KyJIbTYpOJOTHUUECKUA W TPUKIATHON Xapakrep. OTH
3HaHUS CIIOCOOCTBYIOT IOHMMAHUIO B3aUMOCBSI3M XUMUU C JPYTUMHU HayKamH,
PACKpBIBAIOT €€ POJIb B MO3HABATEIBHOM M MPAKTUYECKOM AEATEIBLHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAKEHUS K TIPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU U
MPAKTUYECKUX MPWIOKEHUNH XUMHUHU, MOMOTAIOT BBIMTYCKHUKY OpPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TMpoOJeMax, CBS3aHHBIX C XHMHEH,
KPUTUYECKA OCMBICIMBATh MH(POPMAITUIO U IPUMEHSTD €€ /I TOTIOJHEHUS 3HAHHM,
pelIeHNs] UHTEJUICKTYaIbHBIX U IKCIIEPUMEHTAIBHBIX HUCCIIEIOBATEILCKUX 3a/1ad. B
IEJIOM COJIep’KaHue y4eOHOTo mpeameTa «XUMHUs JaHHOTO YPOBHS H3YUYCHHS
OPUEHTUPOBAHO Ha (POPMHUPOBAHWE Y OOYHAIOIIMXCS MHUPOBO33PEHUYECKON OCHOBBI
JUIsl  TIOHUMaHus (GUIocOMCKUX WAEH, TaKWX KakK: MaTepuaibHOEe EIMHCTBO
HEOPTaHUYECKOTO M OPTraHUYECKOTO MHUpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB HX
COCTaBOM U CTPOEHUEM, IMO3HABAEMOCTh MPUPOIHBIX SBJICHUN MyTEM IKCIIEPUMEHTA
U PpEIICHUS MPOTUBOPEUMUA MEXKIYy HOBBIMM (PakTaMu U TEOPETUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHHE POJIM XMMUU B PEHICHUU HKOJIOTHYECKUX TpoOsieM, a
Tak)Ke Tpo0JieM COEPEKEHUS IHEPTEeTUUYECKUX PECYpPCOB, CHIPhs, CO3JAaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIOB.

B nnane pemenus 3agad4  BOCHUTAHUS, pa3BUTUS M COLMAIM3ALUU
o0yyJarommxcsi MNPUHSTBIE MPOrpaMMON MO XUMHUU TOAXOAbl K ONpPEAesICHHUIO
colepXaHus W TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaloT  (HOPMUPOBAHHE
YHUBEPCAIBHBIX YUCOHBIX JIEHCTBUN, UMEIONUX 0a30BOE 3HAYCHHE IS PA3TUYHBIX
BUJIOB JICATEILHOCTU: pEIIeHUs npo0sieM, TIOUCKa, aHaim3a W 00paboTKU
uHpopMalu, HEOOXOAMMBIX JUIsI TMPUOOPETEHUS ONbITa MPAKTUYECKOW U
UCCIIEIOBATENbCKOM eI TEIbHOCTH, 3aHUMAOIIIECH BaXKHOE MECTO B MMO3HAHUU XUMHUH.

B mpakTtuke mnpemomaBaHWs XMMHUM Kak Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHms, TaK ¥ Ha YPOBHE CPEIHEro OOIIEero oOpa3oBaHUs, MPU OMPEIACICHUH
COJIEpKATEIbHOM XapaKTEPUCTUKUA LeNed U3y4deHusi IMpeAMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTH TPAJULIMOHHO NpU3HAETCA (OpMUpPOBAHME OCHOB
XUMUYECKON HAyKH KaK OOJacTH COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTHYECKOM
JEATEIbHOCTH YEJIOBEKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOUM KynbTypbl. C
METOAUYECKOM TOYKHA 3PEHMSI TAaKOW IIOJAXOJ K OIPEACICHUIO LEINEH H3yYCHUS
IpeMETa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CoryiacHO MaHHOW TOYKE 3PEHHUs] TJABHBIMU UEISIMU HU3Y4YEHHUS TNpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBIsAIOTCA:



e (QopMupoBaHME CHCTEMBI XHUMHYECKHX 3HAHUHW  KaK  BaKHEHIIEH
COCTaBJAIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOU
JeKaT KITFOYEBBIE TOHATHSA, (PYHIAMEHTAIbHBIE 3aKOHBI M TEOPUU XHUMHH,
OCBOCHHME f3bIKA HAYKH, YCBOCHHE W TMOHHUMAHHE CYIIHOCTH JIOCTYMHBIX
0000111eH1IT MUPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMJIEHUE C UCTOPUEH HX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmMupoBaHuEe W pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX TMO3HAHUS
BEILECTB U XMMHUYECKUX PEaKINil, HEOOXOIUMBIX ISl PUOOPETEHUS YMEHUN
OpUEHTHUPOBATHCSA B MUPE BEIIECTB U XMMUYECKUX SIBJICHUI, UMEIOIIUX MECTO
B IIPUPOJIE, B IPAKTUUYECKOM U MOBCEIHEBHON KU3HH,

e pa3BUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM  XHMHYECKOTO  DJKCIEPUMEHTA, COOJIOJCHUEM  IPaBUJ
0e301acHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ atum, copepkarenbHasi XapaKTEpUCTHKaA IeJied M 3a/lady U3y4deHus
npeaMera B MporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBaHA B COOTBETCTBUU C
HOBBIMH TIPUOPHUTETAMH B CHCTEME CpeaHero oOmiero oOpa3oBanus. CeromHs B
MPETOIaBaHNH XMUMHUHU B OOJBINEH CTENEeHU OTHAETCS MPEANOUYTEHHUE MPAKTHICCKOM
KOMITOHEHTE COJIepk aHusl 00yUYeHusl, OpUEHTUPOBAHHON Ha MOATOTOBKY BBITYCKHUKA
00111e00pa3oBaTeIbHOM  OpraHu3aliM, BJIAJCIONMIET0 HEe HAO0OpOM 3HaHWM, a
GyHKIIMOHATBFHOW TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHHUSMH aKTHBHOTO
MOJYYEHHUS] 3HAHUW W TMPUMEHEHUS] UX B PpEATbHOW JKU3HU [JI1 PEIICHHS
MPAKTUYECKUX 3a/1a4.

B cBs13u ¢ 3TUM Npu U3y4eHUU NpeaMeTa « XUMUs JOMUHUPYIOIIee 3HaAUCHUE
NpUOOPETAIOT TaKKUE LIETU U 3a7a4l, KaK:

amanTanys OOy4aromuXcsl K YCJIOBHUSIM JAMHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopmupoBaHue MHTEIUJIEKTYaJIbHO pa3BUTOMN JUYHOCTH, TOTOBOM K
caM0OOpa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATUIO TIPAMOTHBIX
pelieHnil B KOHKPETHBIX JKU3HEHHBIX CHUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopmupoBaHre y  OOyYarOMIMXCS ~ KJIIOYEBBIX  HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JIs Pa3IMYHbIX BHUOB
NEATEIIbHOCTH: pElIeHus MpoOseM, IMOWCKa, aHalu3a W o0paboTku HH(pOpMaIUH,
HEOOXOJAMMBIX JJIsi IPUOOPETEHUS OMbITA ACSTEIbHOCTH, KOTOpAs 3aHUMAET BaXKHOE
MECTO B I[O3HAHUU XUMHUHU, & TAKXKE [JIs1 OIEHKU C TMO3UIUNA SKOJOTHYECKOMN
0€30macHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKUX MPOIIECCOB HA OPraHU3M
YyesoBeKa U MPUPOHYIO CPEy;

pa3BUTHE TO3HABATEIbHBIX HMHTEPECOB, HWHTEIUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00YyYarOlUXCs: CIIOCOOHOCTU CaMOCTOSITEILHO MPUOOpETaTh HOBBIE
3HAHMS 10 XUMHH B COOTBETCTBUHU C KU3HCHHBIMH MOTPEOHOCTSIMH, MCIOIB30BATh



COBpeMEHHBbIE MH()OPMAIMOHHBIE TEXHOJOTHH JUIsl TMOWCKAa W aHajdu3a y4eOHOU H
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMUYIECKOTO COJICPKAHUS;

dbopMHpOBaHNUE U PA3BUTHE Y OOYYAIOMIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO
MBIIUICHASI, HAOIMIOIaTeTbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPBhIE OCOOEHHO
HEOOXOJIUMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHUM M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCMIUTAHWE y  oOOydamommxcs  yOSKIEHHOCTH B  TYMaHHCTHYECKOU
HANPaBIEHHOCTH XHMMHH, €€ Ba)XXHOH pOJIM B PEIICHUH TIO00ANTBHBIX MpoOeM
paIMOHaIBFHOTO MPUPOJIONONIH30BAHMS, TOMOJHEHUS YHEPTETHUYECKUX PECYPCOB H
COXpAaHEHUS TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOTUMOCTH OEpEexKHOTO
OTHOIIIEHUS K TPUPOJE M CBOEMY 3J0POBBIO, a TakKKe NPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSI TIOYYEHHBIX 3HAHWUN I TPUHATAS TPAMOTHBIX PEIICHUN B
CUTYAIUIX, CBI3aHHBIX C XUMUYCCKUMH SIBIICHUSMHU.

B ydyebHOoM mtane cpegHero odiiero o0pa3oBaHus IPEAMET « XHUMHS» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MpeaMETHOM 00acTi « EcTecTBeHHO-HAyUHbIE TIPEIMEThHI.

OO0miee 4nciio 4acoB, OTBEAEHHBIX JIJISI M3yUYCHHUS] XMMUHU, Ha 0a30BOM ypOBHE
cpennero obmero odbpazoBanusi, coctaBisieT 68 wacos: B 10 kmacce — 34 gaca (1 gac
B Henelnt), B 11 kitacce — 34 gaca (1 yac B Heneio).



COJAEPKAHUE OBYUYEHUA
10 KJTACC
OPI'TAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMeTr opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MAaTepHaATOB. Te€opus CTPOEHUS] OPraHUuYECKUX
coeaunenuit A. M. byTiepoBa, e€ ocHOBHBIE TTo10)keHHs. CTpyKTYypHBIE (hOPMYJIBI
OpPraHMYECKHUX BelIeCTB. [ oOMoJyorusi, wu30Mepus. XUMHUYECKas CBS3b B
OPraHMYECKUX COEAMHEHUSX — OJIMHAPHBIC U KPaTHBIC CBS3H.

[IpencraBnenne o KinaccUpUKANMKM OpPraHUYECKHX BemiecTB. HoMmeHkmaTypa
OpraHUYEeCKUX COEIUHEHHM (cucTeMarhueckas) W TpUBHAIbHBbIE Ha3BaHUSA
BAKHENIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPAILCHHIA:
O3HAKOMJIEHHE ¢ oO0pa3llaMd OPraHMYeCKUX BEIIECTB W MarepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJICKYJl OpPTaHWYECKUX BEIIECTB, HAOIIOICHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OINBITOB IO MPEBPALIEHUIO OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yraesopopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKH psa. MeTraH M 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] W TOpPEHHUs), HAXOXJEHHWE B MPUPOJE, IMOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psiji. DTUIICH U MPONUIEH —
MPOCTEUIINE TPEICTABUTENIN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuu TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIpaTallid, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOJyYEHUE U TPUMEHEHHE.

Ankaauensl: OyrtamueH-1,3 u meTtunOytaaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiauMmepusanuu). [lomydeHne CHHTETHYECKOTO
KayuyyKa U pEe3UHBI.

AJKMHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKUM psijl. AIIETHIICH
— MPOCTEHIIMIA TpPeICTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3MYECKHue W
XMMHUYECKUE CBOMCTBA (pEaKIuu THIPUPOBAHMUSI, FAJOTCHUPOBAHUS, TUIpATALINH,
TOPEHMUS ), OJyYEHUE U IPUMEHEHHUE.

Apensl. berzon: coctaB, cTpoeHue, puU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U MPUMEHEHHE. To1yon:
cocmae, cmpoeHue,  uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), NOdyueHue u npumenerue. TOKCUYHOCTD



apeHoB. ['eHeTHMueckass CBsSI3b MEXIYy YIUVIEBOJOPOAAMH, NPHUHAIISKAIIUMH K
pa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIIEBONOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUM, KaTaIUTU4YeCKuil), mnuposn3. IIpoaykTsi
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbIH
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB W HUX MpEBpaIleHU:
O3HAKOMJIEHME ¢ O00pa3laMu IUIaCTMAcC, KAaydyyKOB W PE3HMHbI, KOJUIEKIUHU
«Heptp» u  «Yromap», MOAECIUPOBAHWE  MOJIEKYJ  YIIEBOAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTyYEHHE ITUJICHA

Y U3YUYEHHE €T0 CBOUCTB.

Pacuérnrbie 3agaun.

Bbluucienuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIIUHU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB MIIA MTPOTYKTOB PEAKIIUH).

Kucaopoacoaep:kamnue opranndeckue coelMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL.. MeETaHON U 3TaHOJ: CTPOEHUE,
busznueckue M XUMHYECKHME CBOMCTBA (peaklUu C AaKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOJIOpPOJIaMH, TOpPEHHE), NpUMEHEHHE. BoJOpoJHbIE CBA3U MEXKIY
MoOJIEKyJIaMu ciUpTOB. [lelicTBUE MeTaHOJIa U ATaHOJIa HA OPraHK3M YeJIOBEKA.

MHoroaroMHpie  CHUPTHL. ODTUJIEHIJIMKOIb M [JMIEPUH: CTPOCHHUE,
dbu3nueckue W XUMUYECKHE CBOMCTBa (B3aMMOJIEMCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHasi peakllds Ha MHOI0aTOMHbIE cnupThl). [lelicTBue Ha
opranu3M yesnoBeka. [[pumeHeHne rauiuepruia u STUIICHTIIUKOJIS.

@deHo: CTPOCHHWE MOJEKYJbl, (HU3NYecKne ¢ XHUMHUYECKHE CBOWCTBA.
TokcuuHocTh Genona. [Ipumenenue genona.

Anpnerunpl U kemouwvl. DopManbIaeruja, —aleTalblIeruja: CTPOCHHUE,
bu3nUecKne U XUMHYECKHE CBOWCTBA (PEaKIMU OKHCICHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUH), TIOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeJeNbHbIC KAapOOHOBBIE KHUCIOTHL. MypaBbpHHAs W
YKCyCHasl KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe U XMMUYECKHE CBOMCTBa (CBOICTBA,
oO1ue Uit Kjacca KUCIOT, peakius 3TepuduKanum), nojJydyeHue U NpUuMEHEHHUE.
CreapuHOBasi M OJICMHOBAsI KHUCIOTHI KaK MPEACTABUTENM BBICIINX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJIM BBICIITUX KapOOHOBBIX KHCIIOT, X MOIOIIEE JICHUCTBHE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. ['ngponus xxupos. [Ipumenenue xxupoB. buonoruyeckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCU(UKAIUS ~ yraeBOAOB  (MOHO-, JU- H
nosmcaxapuabl). [ roko3a — mpocTelmii MOHOCaxapul: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbl, (U3NYECKHEe W XHUMHUYECKHE CBOWCTBA (B3aUMOJACWUCTBHE C
ruapokcugom Menu(Il), oxkucienue amMmmuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJEHHUE B MPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. OpyKTo3a Kak U30MEP TIIIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHrne Kpaxmaia U
nenono3bl. du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPAILCHHIA:
IpoBeJcHNE, HAOJIOJEHNE U OINUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcugoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJICHCTBUE TJMIIEPUHA C
rugapokcuiom meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHJIa
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumopeiicTBue Kpaxmanaa C HOIOM),
IPOBEJICHUE NMPAKTUUECKONW pabOThI: CBOIMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbluuciaenuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOAHOTO BEHIECTBA WM MPOAYKTA PEAKLIHUH IO M3BECTHBIM Macce,
00BEMY, KOTMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MJIM MPOAYKTOB PEAKIUH).

A3oTcoaeprkalue opraHu4eckKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(OTepHble Opranudeckue coequHeHus. Ousnueckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpumMepe rmmiuHa). buonornueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuapl.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHasi,
BTOpUYHAs U TpETUYHAs CTPYKTypa OeIKoB. XUMHUYECKHE CBOMICTBa OEIKOB:
THIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUs BELIECTB W MX MPEBPALLCHHI:
HAOJII0/ICHUE U ONKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JACHATYypauus OIKOB IpU
HarpeBaHuM, LIBETHHIC PEAKIIUU OCIIKOB.

BbicokoMoJIeKyJISIDHBIE COeIMHEHUS

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEOUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNN, CPEIHSS MOJEKYJSpHas
macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COEAMHEHUN —
NOJINMEPHU3ALUS U MOJUKOHIEH AL

OKCNEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPAILCHHIA:
O3HaKOMJIEHHE ¢ 00pa3liaMu NPUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YUYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBIISICTCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIWX €CTeCTBEHHO-
HAYYHBIX MOHATHUN, TaK W TOHATUMN, SBISIOUIUXCA CHUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OO11ue ecTeCTBEHHO-HAayUHbIE IOHATHUSA: SIBJICHUE, HAYUHBIH (PaKT, TUIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccu(uKaius, MepuoIuIHOCTb, HAOIIOACHHE,
U3MEPEHHUE, FIKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

®dusuka: wmarepus, DOSHEprus, Macca, aroM, JJIEKTPOH, MOJIEKYIa,
DHEPreTUYECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKHUE BETUUYUHBI U €JUHULIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YTIEBOIBI, >KUPHI,
dbepMeHTHI).

I'eorpadusi: MuHepanbl, TOPHbIE MTOPOABI, IOJE3HbIE UCKONAEMbIE, TOIIUBO,
peCypeBl.

TexHonorus: MNHIIEBbIE MPOAYKTBI, OCHOBBI PAaLMOHAIBHOIO MUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHBIE H KOCMETHYECKHUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAsS
00o0Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AIIEMEHTOB MEPBbIX YETHIPEX MEPUO0B. DNEKTPOHHASI KOH(PUTYpALUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuognyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOoHA U [lepnoanueckoi CUCTEMBI
xuMuueckux aneMeHToB Jl. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUS CBONCTB XHMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJOXHBIX BEIIECTB IO TpyNmnaM U MEpPHOJIaM.
3Ha4YeHue MEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BellecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBS3U
(KOBaJICHTHasi HEMOJISIpHAsT W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ©  JOHOPHO-
aKuentopHsiil). BomopoaHas cBs3b. BaneHTHOCTh. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U aHUOHBI.



BemiectBa  MOJIEKYJSIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THMbl KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMJIHBIE PACTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenxkmarypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKas CBA3b HEOPraHWYECKHWX BELIECTB,
MIPUHAJIEKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Krnaccupukanuss XMMHUYECKHMX  peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XHMHHU. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YIHEPTUH MPU XUMHYECKUX PEaAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMHUYECKOe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

Dnextponutryeckas aucconuanus. CuiabHbIC U cliadbie d5ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, IIIEJIOYHAS.

OKUCAUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPALLCHHI:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMuueckux 3ineMentoB Jl. U.
MeHneneeBay, U3y4eHHE MOJICNCH KPUCTAUIMYECKHX PEMIETOK, HAOIIOIeHUE U
OTIMCaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OIMBITOB (Pa3oKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aToOpa, OMPENEICHUE CPEABI PACTBOPOB BELIECTB
C TOMOIIBI0 YHUBEPCAJIBHOTO MHAUKATOpPA, PEAKIUU HOHHOIO OOMEHa),
IIPOBEICHUE NIPAKTUYECKON paboThl «BnusHue paznuuHbIX (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHMMHYECKHX pEaKUHUil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HMCIIOJIb30BAHUEM IOHATHUS «MaccOBas
JTOJISI BELIECTBAY.

Heopranunyeckasi xumms

Hemeraiuel.  Ilomoxkenne HemerauioB B Ilepuoandeckoit  cucreme
xumuyeckux snemeHToB [[. M. MenzaeneeBa U 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
docdhopa, yrimepoga U KpeMHHSI) W MX  COCAUHEHHM  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHUN ).

[IprumeHeHne BaXXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Meramnel. [lonoxxenne meramnos B llepuoandeckon CUCTEME XHMHYECKHUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JOYEK
aToMoB MeTayuioB. O0mue Qusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIJIEKTPOXUMHUYECKUH PsiJl HAPSKEHUH METaJIOB.

XHUMUYECKHE CBOMCTBA BaKHEUIMX METAUIOB (HATPHUM, Kalui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCANHEHUN.

O6mume cnocoObl MoMydeHus: MeTauioB. [IpuMeHeHre MeTaioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAJIbHbBIE METO/bl HW3YyYE€HHS BEHIECTB M HX IPEBpAIICHUMN:
W3YUYCHHE KOJUICKIIMU «MeTallibl M CIUIaBbl», OOpPa3ll0B HEMETAJIOB, pElIeHUE
DKCIIEPUMEHTAIBHBIX 3a7a4, HAONIOJICHWEe W ONHCAHHWE JICMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0UeH, KAYECTBEHHBIC PEaKIIMU Ha KATUOHBI METAJIIOB).

Pacuérurle 3amaun.

Pacuétel maccel BemecTBa uianM 00BEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OHO
13 BEILIECTB UMEECT MPUMECH.

XMMHS U KU3Hb

Ponp xumum B oOecriedeHHH SKOJIOTHYECKOM, SHEPTETHUECKOW W THINECBOU
06e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKIINM.

[IpencraBienuss 00 OOIMMX HAYYHBIX MPUHIUIIAX POMBIIUICHHOTO
MOJYy4YEHHUS Ba)KHEHIIIMX BEIIECTB.

UenoBek B MHpE BELIECTB M MATEPHATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKLIHOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMuKa,
MaTepuasbl JJis 3JIEKTPOHUKH, HAHOMATEPUAJIbl, OPTAHUYECKUE U MHUHEPAIIbHBIC
ynoOpeHus.

XUMHSIT W 3J0pOBBE YEJIOBEKA: MNPAaBWJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia 0€30MaCHOTO HCIOIh30BaHUS MPEMapaToB OBITOBOW XUMUU
B IIOBCEHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3U.

Peanuzanust  MeXnpeAMETHBIX  CBA3€d TMpU  U3YyYEHUM  OOmed
HEOPraHUYECKOM XMMMM B 11 Kilacce OCyIIEeCTBIISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIX ©CTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TIOHITHH, SBIISIOIIMXCS
CUCTEMHBIMU ISl OTAECIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE MOHSTHS: HAay4YHBIM (pakT, TMmores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KiaccupuKkaius, IMepUOJUIHOCTb, HAOJIOICHHE,
JKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUUECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIHHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpPraHU3ME.

['eorpadusi: MuUHEpaIBI, TOPHBIC MTOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCypCHI.

TexHonorus: XuMuU4ecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsl, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3WCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBINIUICHHOCTh,  (papManeBTHYECKass  MPOMBINLICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAaJOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHUUN
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS
00yJaIMMHUCI TPOTpaMM  cpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeMETHBIM W TpeAMETHbIM). HayuHo-MeToau4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEero
00pa3oBaHMs SBJISETCS CUCTEMHO-/IEATEIILHOCTHBIA MTOAXO.

B cooTBeTrcTBUM C CHCTEMHO-JEATEILHOCTHBIM IOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3yJhTATOB OCBOCHMS NpeIMeTa «XHUMHUSD» Ha YPOBHE CPEIHEro
o01iero 00pa3oBaHwsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIIUMHUCS POCCUUCKON TpPaKJaHCKOM HUIAECHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEEIEHUIO;

HaJIM4KMe MOTUBALIUU K O0yUEHHUIO;

L[eJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTb M CIHOCOOHOCTh OOY4YaroOIIMXCSl PYKOBOACTBOBATHCS B CBOEH
JEeSATEIbHOCTH LEHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYIIUMU IIETOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHus;

HaJIM4KEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
I[EJTN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHUS MpeaMeTa «XUMHS) JIOCTUTAIOTCS B
CAMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATENBHOCTM B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHd POCCHICKOT0 Tpa)KAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH U  TpaBWIAMH  TIOBEJEHHUSA, CIHOCOOCTBYIONIUMHU  TIpoIleccaM
CaMOIIO3HAHUs, CaMOpPa3BUTHSI W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaroImMXxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS TMpeaMera «XUMHUS»  OTpaxaror
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JCSATEIHHOCTU
00ydJaronmxcs Mo peaan3aliu IPUHSITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
YacTH:

1) rpaIaHCKOr0 BOCIIMTAHMS:

OCO3HaHUSI 00YYaIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00sI3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXIMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TPHU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX M MO3HABATENIbHBIX 3a]a4, BHITOJHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M IPUHUMATb MOTHUBBI, HAaMEPEHHUs, JOTHKYy U
apryMEHThI IPYTHX IPU aHAIU3€ Pa3IM4YHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJEIUI0
OTEUYECTBEHHON XUMHUU;

YBaXEHUsI K MPOIECCY TBOPUECTBA B OOJACTHM TEOPUU U MPAKTUUYECKOTO
IPUMEHEHUS XUMHHU, OCO3HAHMsI TOTO, YTO JOCTUIKEHMSI HAyKH €CThb pe3yJbTar
JUINTEIbHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX SKCHEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MIPAKTHKOB;

UHTEpeCca M I103HABATEIbHBIX MOTHUBOB B IIOJYUYEHUU M IOCIEIYIOIIEM
aHaJin3e MHQOpMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLIEHUBAaTh CUTYAllUU, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMM,
U IPUHHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M TMOCTYNKH CBOMX TOBApPHUIIEH C
NO3UIMII HPAaBCTBEHHBIX M INPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUN ITHX
HOCTYIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTeH 370poBoro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmo/ieHust TpaBuil 0e30MacHOro OOpallleHuss € BEUIECTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

NOHMMAHUA UEHHOCTH TPaBWJI HWHAMBUIYAIbHOTO M  KOJUIEKTHBHOTO
0€3011acHOT0 MOBEJCHUS B CUTYAIUIX, yTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS NMOCJEACTBUM W HENPUATHS BPEAHBIX NMpPUBBIYEK (YNOTpeOIeHus
aJIKOTr0JIs, HAPKOTUKOB, KYPEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HMCCIIEeI0BaTEIbCKON
NESATEIIBHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JIPYrMX BHJAX
NESTEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE€ B PELICHUU MPAKTUUECKUX 3a]ad
COLIMAJILHOW HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);



MHTEpeca K MPAKTHUECKOMY U3YUYEHHIO MPOoeccHil pa3TuyHOro pojaa, B TOM
YUCJIE HA OCHOBE ITPUMEHEHUS NMPEAMETHBIX 3HAHUU 110 XUMUU;

YBAKEHUS K TPYAY, JIOIAM TPYJa U PE3yabTaTaM TPYAOBOU JESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYQJIbHOH TpPaeKTOpUU
oOpa3oBaHus, Oyayuiedl npodeccun M peanu3alM COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTeH 00111ecTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECO00PAa3HOr0 OTHOLIEHUS K IMPUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHM )KM3HU Ha 3eMIIE;

NOHMMAaHHUA TJI00AJBbHOTO XapaKTepa H3KOJOTHYECKUX MpOoOJieM, BIMSHUA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE IMTPUPOJTHOU U COUUAIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTHIKEHUH XUMHUM JUIs
peuIeHus BOIIPOCOB PALIMOHAIILHOTO TPUPOAOIIOIb30BaHNS],

AKTUBHOTO HENPUATHS JCHUCTBUW, MPUHOCIIIUX BpEl OKPYKAKOLIEH
IPUPOJTHON cpele, YMEHHUs] MPOTHO3MPOBATH HEOIArONMPUSTHBIE SKOJIOTHMUECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U NMPEIOTBPAILATD HUX;

HAJIM4MsI Pa3BUTOrO HKOJIOIMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIBTYHI,
OIBITA NEATEIbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IPAaKTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTHKU;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKH, OCO3HaHus €€ poilu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEIOCTHOTO
IPEJICTaBICHNUs 00 OKPYXAIOLUIEM MHUpPE KaK O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOIHOTO PAaBHOBECHS,

yOeXKAEHHOCTH B  0COOOW 3HAYMMOCTH XUMHUHM s COBPEMEHHOI
LIMBHJIM3AIlMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTM M BaXXHOM pOJIM B
CO31aHUU HOBOM 0a3bl MaTEpUaAIbHON KYJIBTYPbI, PEILICHUHU II100aIbHBIX IPOOIIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
HKOJIOTUYECKO O€30MacCHOCTH, B Pa3BUTHUM MEIUIMHBI, 0OECIIEYCHUH YCIOBUM
YCHEIIHOTO TPyAa U OKOJOTMYECKH KOMGPOPTHOM IKU3HU KaXKJIOro 4YiEeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTU: IIOHUMAaHUs CYLIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh



NoJlydyaeMble 3HAHUA I aHAIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MUpa u
MPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHHS JIeJaTh 00OCHOBAHHbBIE 3aKIIOUEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHUMHUYECKHE 3HAHUSA IS
peleHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYAlIHX;

UHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caM0o00pa30BaHUIO, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUH N0 XHMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B Pa3luYHbIX cepax mpodhecCuoHaTbHON

NESTEIBbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS YYeOHOTO mpeamera «XHMHs» Ha
YPOBHE CpeaHETo o0Iero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUIUTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHCIU(PUKY METOAOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPTHSs, SBJICHHE,
IIPOIIECC, CHCTeMa, HayYHBIA (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsI, UCCIICI0OBAaHUE, HAOJIOICHNE, U3MEPCHHE, SKCIIEPUMEHT U IPYTHEC);

YHHUBEpCaJIbHbIC yueOHbIC NEHCTBHS (IMO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrnieunBaroIne dbopmupoBanue GyHKIIMOHATEHON
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00y4YatoInuXcs;
CIIOCOOHOCTH o0y4aromuxcs HCIOJIb30BATh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4YCOHBIC
JIEUCTBUS B IO3HABATEIIbHON U COLMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMH W  PETYJSTUBHBIMU
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHBbIMH NMo3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JJOrHYecKue AeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aKTyalIH3upoBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENEATh LU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTATHI AEATEIIbHOCTU C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIB30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIOMINE TIOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAaHWUS W KPUTEPUH IS KJIACCH(PUKAIIMKA BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYXXIeHUsS (MHIYKTUBHBIC, JETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATH 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICIBLHBIE TIPEICTABICHUS — XUMHUYCCKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, ypaBHCHHE XHWMHUYECKOU
peaklMy — TMPU PEIIEHUU Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3aJ1ad,
IPUMEHSTh HAa3BaHHbIE MOJENIbHbIEC NIPE/ICTABIICHUS ISl BBISBICHHS XapaKTePHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHM.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHUX
peakuuii;

bopMyIMpOBAThH 1IEJIM U 3a/1a4W UCCIIEIOBAHMS, UCIOJIB30BATh MMOCTABICHHBIE
U CaMOCTOSATETHHO C(OPMYyIHPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS THIOTE3bl MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAaHUS M  MPOBEACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEpPIIEHCTBOBATh YMEHHUSI HAOIIOJaTh 32 XOAOM
mpoiecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIHpOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JIOCTOBEPHOCTH PE3YIHTATOB MCCIICIOBAHNSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATETLHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOWCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO Pa3InIHBIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ naopmanuei:

OpUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJISIpHAsT JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPABOYHBIE MOCOOWS,
pecypcbl MHTepHETa), aHanmu3upoBaTh WH(DOPMAIUMIO PA3IMYHBIX BUAOB B (HOpM
IIpe/ICTaBIICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;



GbopMyIUpPOBATH 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TOUCKE H
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPENENEHHOTO TUIIA,

npuOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMAaJbHYIO  (HOpMy  TMpeAcTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIMeil: NpPUMEHATh MEXIpeAMEeTHble ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00OpEeBHATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpazoBbIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHHe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOM TEMBI B X0Ji€ JUaiora u/miu
JTUCKYCCUHW,  BBICKa3bIBaTh  HjaeH, (GOPMYIUPOBATh CBOM  MPEIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS TPEIIIOKCHHON 3a/1a4H;

BBICTYNIATh C TPE3CHTAIMEH pe3yJbTAaTOB IMO3HABATEIHHOU JACSITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO0 MCCIIEJOBAHUIO CBOMCTB
M3Y4aeMBbIX BEIIECTB, peaan3alud y4eOHOTo MPOeKTa U (POPMYIUPOBATH BBHIBOJIBI
M0 pe3yJIbTaTaM MPOBEACHHBIX HCCIEAOBAHUIN MyTEM COTJIACOBAHMS TO3UIIUNA B
X0J1€ 00CYXIeHUSI 1 0OMEHa MHCHUSIMH.

OgyaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBIISATH CBOIO TO3HABATEIbHYIO
NeATeIbHOCTh, Ompenelsis e€¢ Ieau W 3aJadyd, KOHTPOJMPOBATH W TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJropuT™M ACUCTBHIA Mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajad, BbhIOMpaTh Hauboliee
3¢ PeKTUBHBIN CMOCO0 HMX pEIICHUS C YYETOM IOJYUYEHMs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISAITh CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH HA OCHOBE CaMOaHan3a
¥ CAaMOOIICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUS»
OTpaXkKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUNH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpa, pPOJM XHMHUU B TIO3HAHUU SIBICHUU



npupoasl, B (POPMUPOBAHWUU MBINUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAUMOM IJIsl PEeIIEHUs MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U MPUPOTHON
cpene;

BIAJCHUE  CHCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTOJIATaloIIMe TMOHATHA (XUMHYECKH 3JEMEHT, aroM, DJEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJIECHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi dopmyna (pa3BEpHyTas M COKpalléHHas), MOJIb, MOJSpHas
Macca, MOJIAPHBIH O0O0BEM, YIIEPOJHBIA CKeleT, (QyHKIHMOHAIbHAs TpYIINa,
paauKan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN pAJl, TOMOJIOTH, YTJIEBOJOPO/IbI,
KHUCJIOPOJI M a30TCOJEp KaIMe COCIUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHbIE COEAMHEHNUS); TEOPUU U 3aKOHBI (TEOpHsI CTPOCHUS
oprannueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKHI S3BIK XWMHHU; MHUPOBO33PCHUECKHE 3HAHWUS,
JeXalue B OCHOBE TOHUMAHUS MPUYMHHOCTA W CHUCTEMHOCTH XHMHYECKHUX
ABJICHUHN, (PAKTOJIOTUYECKUE CBEIACHHMSI O CBOMICTBaX, COCTaBe, MOJYyUYEHUU WU
0€30MacHOM HCIOJIb30BAaHWU Ba)XKHEUIINX OPraHUYECKUX BEUIECTB B OBITY U
MPAKTHYECKOHN JEATeIbHOCTH YEeTIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTEPHbIC MPHU3HAKU TOHSITHUH,
yCTaHaBIIMBaTh MUX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIINE MOHATUSA MPU
OMMCAaHUU COCTaBa, CTPOCHMSI U MIPEBPALICHUI OPraHUYECKIX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHUI HCMOJIb30BATh XUMHUYECKYI0 CUMBOJMKY JUJIS
COCTaBJICHUSI MOJIEKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
bopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUM XUMHUYECKUX PEAKIUH,
U3rOTABIMBATh MOJEIN MOJIEKYJ OPTraHMYECKHX BEIIECTB AJI WJUIIOCTPAIlUH HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIIMBATH MPUHAIJIEHKHOCTh H3YUEHHBIX
OpraHUYEeCKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiEéHHOMY
KJIacCy/Tpynme COeAWHEHUN (yriaeBOIOpPOAbI, KHCIOPOA M a30TCOAEp KaIliue
COCTMHEHUS, BBICOKOMOJEKYJISIDHBIC COCAMHEHMsI), aBaTb UM Ha3BaHUS IO
cucreMatnueckoi HoMmeHkiarype (IUPAC), a Takxe NpUBOAWTH TPHUBUAIbHBIC
Ha3BaHUSl OT/ACJIbHBIX OpPraHMYECKUX BEUIECTB (ITUJIEH, MPONUJIECH, AalleTHJICH,
ATWJICHIJIMKOMb, TNHIEpUH, (eHod, (popmanbaerul, alneTalibIeruj, MypaBbUHas
KHCJIOTa, YKCYCHas KUCIIOTa, OJICMHOBAS KUCJIOTa, CTEApUHOBAs KUCJIOTA, TII0K03a,
bpyKkTO3a, KpaxMal, LeJUII0JI03a, TIUIHH);

c(hOPMUPOBAHHOCTh YMEHUSI ONPENEIATh BHUIbl XUMHUYECKOHW CBSA3U B
OpraHUYECKUX COCIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu30BaThb  COCTaB, CTPOEHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWJIEH, MPOMWJIEH, alleTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH307, METaHOJ], ATAHOJ, STUJICHTJIUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTH, MypaBbUHAs U YKCYCHAasl KHUCJOTBI, TJIFOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHAsI KMCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEaAKIHil ¢
WCITOJIb30BAaHUEM CTPYKTYPHBIX (hOopMyIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHHUKHU YTIIEBOJIOPOTHOTO
ChIpbsi  (He(Thb, NPUPOJHBIA Ta3, yrojb), CHOCOOBI HX NepepaboOTKH U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB MepepadOTKU;

c(hOpMUPOBAHHOCTh YMEHHU MPOBOJUTH BBIUUCICHUS IO XHUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bE€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
peakuu IO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO U3 HUCXOJHBIX
BEILECTB WUJIU MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJETh CUCTEMON 3HaHWUA 00 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCTIOJIb3YEMbIX B XUMUU TIPU MU3yUYCHUH BEIIECTB U
XUMUYECKUX SIBICHUN (HAOIOICHNE, N3MEPEHNE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTHS PpEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BeElIeCTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOATH MTPaBUiIa MOJb30BAHUS XUMUYECKON
nocyAol M JabopaTOpHBIM OOOpYJOBaHMEM, a Tak)Ke MpaBuia OOpalleHHs ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKLMSIMHU MO BBINOJIHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBIMIONHATH XUMHYECKUI
HKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKHUX BEIIECTB MPU HATPEBAaHUH, TIOJTyUYCHHE
THJIEHA M M3yYE€HHUE ero CBOWCTB, KAaYECTBEHHBIC PEAKIMH OPraHUuYECKHX
BEIIECTB, JeHaTypalusi OCJIKOB MpPU HArpeBaHHM, LBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BEIIECTBAMH U J1a0OpaTOPHBIM OOOPYJOBaHHMEM, WIPEICTABIATH PE3yJbTAThI
XUMHUYECKOT0 SKCIIepUMEHTa B (OpMe 3alucH YpaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIHpOBaTH BEIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHMHYECKYIO
uH(doOpMaIMIO, TMOJY4YaeMyl U3 pa3HbIX HCTOYHHUKOB (CpElICTBa MacCOBOMU
uHdopmaruu, aTepHeT u apyrux);



chOpMUPOBAHHOCTh ~ YMEHHI  COOMIOAaTh  MpaBWIA  DKOJOTHYECKHU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYKAOLIEHW IPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUSI Ha JKUBBIE OPraHU3MBbI OMNPEACIEHHBIX OPraHUYECKHX
BEIECTB, MoHUMasi cMbica nokazatens [1JIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBPAlICHUST HX BPEIHOIO BO3JEHCTBUS HA OpPraHU3M
YEJI0BEKa;

JUIsi 00ydYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHU;

JUISL  CIENBIX W CHA0OBUASIIUX OOYYaIOIMUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mist 3anmucn XuMUYeCKuX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPpMHUPOBAHHOCTh  MPEJCTABIECHUNA: O XHUMHYECKOM COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJM XHMHU B IIO3HAHUU SBJICHUU
OpupoAbl, B (QOPMUPOBAHUU MBIUUICHHS W KyJbTYphl JIMYHOCTH, €€
(GyHKIHMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIArallIue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u30ToMl, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYJia, MOJIb, MOJIAPHBIH OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATEIIBHOCTD, CTENEHb OKUCIICHMS, XUMUYECKAsl CBS3b
(KOoBaJIeHTHAas, MOHHAsI, METAIIMYECKAsl, BOJOPOAHAS ), KPUCTAIMYECKAsl PELIETKA,
TUANBl ~XUMHUYECKUX  PEAKUUM, PaCTBOpP, DJIEKTPOJHTBI,  HEDJEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM pEeakUUHd, XUMUYECKOE PABHOBECHE); TEOPHH M 3aKOHbBI (TEOpHs
AIEKTPOJIMTHYECKON aucconManuu, nepuoguueckun 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHUsl MACChl BEIECTB, 32KOH COXPAHEHMS W MPEBpaIleHUs] SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUN $3BIK XHUMUHU,
MHUPOBO33PEHUYECKHUE 3HAHUS, JICKAUIME B OCHOBE MOHUMAHUS NPUYMHHOCTH HU
CUCTEMHOCTH XMUMHYECKHX SIBICHUN, (PAaKTOJIOTHUYECKHE CBEIECHUS O CBOMCTBaX,
coCTaBe, MOJIy4YeHUH U 0€30MaCHOM UCIOJIb30BAaHUU BAKHEHIINX HEOPTraHUUECKUX
BEILECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKa,



c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHBIC TPHU3HAKH MOHSITHUH,
yCTaHAaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M MX IIPEBPAILCHHIA;

c(hOpMUPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUJIS
cocTaBieHuss (HOpMyJ BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUid,
cucrteMatnyeckyro HomeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJEKHCIbI ra3, aMMHaK, TamiéHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUI ONPEENSITh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX Pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3U (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas, BOJAOPOJIHASI) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJISpHAasi,
MOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacCTBOpPaX HEOPraHUYECKHUX
COCTUHECHMU;

c(hOpMUPOBAHHOCTh yMEHUI yCTaHaBJIUBATh NPUHAJJIEKHOCTh
HEOPraHUYECKUX BEIIECTB MO MX COCTaBy K OMNpEeAeNEHHOMY Kiaccy/Tpymie
COEIMHEHMI (MPOCThIE BEUIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM()OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /J.
N. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUH;

c(hOpPMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |14 mnepuonos Ilepuoanueckoil cucTeMbl
xumuyeckux sneMmentoB JI. M. MenneneeBa, UCHoJib3ysl MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opoutanm», «3HEPreTUYECKUE YPOBHW, OOBSCHSTH
3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMHYECKUX 3JIEMEHTOB M UX COEIMHEHUU
10 TIEpUoIaM | rpyrmaM lleppoanueckon CUCTEMbI XUMUYECKUX dJ1eMeHTOB JI. U.
Mengeneena;

cOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIAATh CYILIECTBOBAHUE TIE€HETHYECKOM CBA3M MEXKIYy HEOPraHUYEeCKUMHU
BEIIECTBAMHU C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIU;

c(hOpMUPOBAHHOCTh YMEHHUS KIIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH T10
pa3IuYHBIM NPU3HAKaM (YUCIY M COCTaBy pPEAarupyrolluX BELIECTB, TEILUIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKWCJICHHUS 3JIEMEHTOB, 0OpPaTMMOCTH
peaKIMy, YYacTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHMS PEAKIMA pa3TUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, yUUThIBas
YCJIOBHSI, IIPY KOTOPBIX 3TH PEAKLIUHU UAYT JO KOHIIA;



c(OpMHUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KayeCTBEHHBIH COCTAaB pPAa3jMYHbIX HEOPTraHMYECKUX BEIIECTB, pPACIIO3HABATH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOUINE B BOAHBIX PACTBOPAX HEOPTraHMYECKHX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH  PpaCKpbIBaTh CYIIHOCTb  OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIIUNA MOCPEICTBOM COCTaBIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKkIMK OT Pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCMMOCTH OT BHelIHero Bo3aencTsus (npuuuui Jle [latense);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKaliie B OCHOBE IMPOMBINIJICHHOTO MOJyYeHUs CEPHOM KHUCIOTHI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOLIMX HAyUYHBIX NPUHIIMINAX U
HKOJIOTHYECKUX MPOOIeMax XMMUYECKOTO MPOU3BO/JICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYHUCICHHS C HCIIOJIb30BAHUEM
MOHSITUS «MaccoBas JOJisl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHUHN Ta30B
IpU XUMHUYECKUX PEAaKIUAX, MACChl BEIIECTBA UM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOLIUMX B peaKlUu
BEILECTB, TEIJIOBOro 3¢ @dexra peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(OpMHUPOBAHHOCTh YMEHHUM COOMIOATH MpaBUIIa MOIb30BAHUS XUMUYECKON
NOCYJIO W J1abopaTOpHBIM O0OPYIOBAaHMEM, a TaKKe MpaBuia OOpallleHUus ¢
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKLHMSIMHU MO BBITOJIHEHUIO Ja0OpaTOPHBIX
XUMHUYECKUX OTBITOB;

c(OpPMHUPOBAHHOCTh YMEHHUH TUJIAHUPOBATh M BBINOJHATH XHUMHUYECKUN
IKCIEPUMEHT (Pa30oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
OMpeNeJICeHUE Cpellbl PAacTBOPOB BELIECTB C IMOMOINBI YHHBEPCAIBHOIO
WHMKATOPA, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOTO OOMEHa, Ka4eCTBEHHbIE peaklUuu Ha cylbdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELIEHUE SKCIEPUMEHTAIbHBIX 3a/a4 IO
temaMm «Metams» U «HemeTtamnel») B COOTBETCTBHM C IMpaBUIAMH TEXHUKH
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U J1JA00paTOPHBIM 000pYyI0BaHUEM,
NPEACTABIATh PE3YJNbTaThl XHWMHYECKOTO JKCIIEpUMEHTa B (QopMe 3alucu
YpaBHEHUN COOTBETCTBYIOLIMX pPEAKIUl U (OpPMYyJIMPOBATH BHIBOJBI HAa OCHOBE
3THX PE3yJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIU3UPOBATh XHUMHYECKYIO
uH(poOpMaIMIO, TMOJYy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElICTBa MacCOBOMU
KOMMYHUKaluu, UHTepHET u ApyTrux);



chOpMUPOBAHHOCTh ~ YMEHHI  COOMIOAaTh  MpaBWIA  DKOJOTHYECKHU
1€JIeCO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH MESITEIHHOCTH B IIENISIX
COXPAaHEHHUS CBOETO 3J0POBbS M OKPYKAKOLIEH IPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA HKUBbIE OPraHU3Mbl ONIPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn nokazatens [1JIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHBIICHHUS U
MpEAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00y9aronumXxcsi ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3JI0POBBSI: YMEHHUE
OPUMEHSATh 3HAHMUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL  CHENbIX M CHA0OBUASIIUX OOYYalOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYECKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne n/m Kontpoabneie | IIpakTuueckue
NMporpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
Pazgen 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX COCTMHEHUN A. 3
M. bytneposa
Nroro no pazgeny 3
Pasznea 2. YrieBoaopoanbl
2.1 IIpenenbHble yriieBOOOPOAbI — aJIKAHbI 2
5 HenpenenbHbie yriieBOgOpOIbI: aTKEHbIL, 6 |
aJIKaJIMEHBbI, ATKUHbI
2.3 ApoMaTH4eCcKHe YrieBO0POIbI 2
54 [IpupoHbIe UCTOUHUKH YTIEBOJOPOJIOB U 3 1
uX mepepadoTKa
Hroro no pazneny 13
Paznen 3. Kuciopoacoaep:xkaniue opranniecKue coeTUHEeHNs
3.1 Cnuptsl. ®enon 3
39 Anbpaerunnl. KapOOHOBBIE KUCTOTHI. 7 1
CrnosxHble 3upsI
33 VYrieBoib 3 2




Nroro no pazgeny 13
Pasnen 4. A3oTconepxaime opraHudeckne coeJMHeHus1

4.1 AMMHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazgeny 3
Paspnen 5. BeicOkOMOJIEKY I pHBIE COCUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHuUe pa3iesioB U TeEM (uudpoBbie)
Ne i/m P Kontponbnbie | IlpakTnyeckue p
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypcsbl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHH
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
snemenToB 1. Y. MenaeneeBa
12 Crtpoenue BemiecTBa. MHOTOOOpasue 4
) BEILIECTB
1.3 XUMHUYECKUE PEaKIuu 6 1 1
Nroro no pazgeny 13
Pa3nea 2. Heoprannyeckasi Xumust
2.1 Meraubl 1
2.2 Hemeramnsl 1 1
)3 CBs13b HEOPraHMYECKUX U OPTaHUYECKUX )
’ BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XuMHUs U )KU3HDb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
/i Tema ypoxka Beero Kontpoabubie | IlpakTHnueckue iyqennﬂ :)lﬁ];l;l;OBaTeﬂbHLIe
padoThI padoThI pecypenr
| [IpenMeTt opraHuyecKoil XuMuu, € 1
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHUE
Teopust cTpoOeHUsT OpraHUYECKUX
2 coequnenuit A. M. bytneposa, eé 1
OCHOBHBI€ ITOJIOKEHUS
[IpencraBienue o kinaccupuKaun
3 opraHnyeckux Bemects. Homenkiarypa |
(cucremarnyeckas) ¥ TPUBHAJIbHBIC
Ha3BaHUs OPraHUYECKHX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTHUECKUH Psifg
5 MeraH u 3TaH — NpOoCTEUIINE 1
IPEICTAaBUTENIN ATKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
7 OTHJEH U IPONUIEH — IMpocTeiine |
IPEJICTAaBUTENIN ATKEHOB
3 [Ipaktuueckas padora Ne 1. «Ilomyuenue 1 1
STUJIEHA U U3yYEHUE €T0 CBOMCTB
Ankanuensl. bytaauen-1,3 u
9 metunoytanuen-1,3. [lomyuenue 1
CUHTETUYECKOIO KayuyKa U PE3UHBI




10

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH PsAll. ALETUIEH —
MPOCTEUIIINIA MPEICTABUTEIb ATIKHHOB

11

Breruncnenus no ypaBHEHUI0O XUMHUYECKOM
peakuuu

12

ApeHbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTH
apeHoB

13

['eHeTnveckas CBS3b yTiIEBOJOPOIOB,
MPUHAJISKAIUX K PA3IMYHBIM KJlaccaM

14

[IpupoaHbIe HICTOUHUKH YTIIEBOIOPOIOB:
NPUPOIHBII ra3 U MOMyTHbIE HePTIHbIC
ras3bl, He(pTh ¥ IPOYKTHI €€ mepepaboTKu

15

[IpupoaHbIe HICTOUHUKH YTIIEBOOPOIOB:
NPUPOIHBIH ra3 U MOMyTHBIE He(TIHbIE
ras3sl, He(pTh ¥ IPOYKTHI €€ mepepaboTKu

16

KonTtponbHast pabota o pasueiny
«YTIIeBOAOPOABD)

17

[IpenenbHbIEe OAHOATOMHBIE CITUPTHI:
METaHOJI 1 3TaHo. BomopoaHas cBs3b

18

MHOroaToMHBIE CITUPTHI: ATUICHTIUKOIb U
TJIHIEPUH

19

@DeHOoJI: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE
U XUMUYECKUE CBOMCTBA, IPUMEHEHNE

20

Anpaeruasl: GopmManbaeTUI U
arneTanbaeruna. AneTod

21

O1HOOCHOBHBIE TIPEIeTIbHBIE KapOOHOBBIS
KHCJIOTHI: MypaBbHHAs U YKCYCHasI

22

[IpakTuueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaH n OJICMHOBasA KHCJIOThI, KaK
MNPEACTAaBUTECIIN BBICIINX Kap6OHOBBIX
KHUCJIOT

24

MpLta Kak COJTM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE NSHCTBHE

25

CrnosxHble 3(hUpbl Kak MPOU3BOAHbBIE
KapOOHOBBIX KUCIOT. [ HAPOIN3 CIOKHBIX

3upoB

26

XKupsl: TUAPONIH3, TIPUMEHEHHE,
Ouosornyeckas poib KHPOB

27

VYrneBoasl: cocTaB, KiacCH(PUKAIIUS.
Baxneumue npeacTaBuTeNnu: IIIH0K03a,
dpykTo3a, caxaposa

28

Kpaxman u nemitonosa kak npupoHbie
MOJIMMEPbI

29

KonTponpHas padora mo pazaeny
«Kucnopoaconepxkarnine opraHnuecKue
coenuHeHU/ Beepoccuiickas
npoBepovHas paboTa

30

OO61ast XapakTepUCTUKa a30TCOIEPIKALIUX
OpPTaHWYECKUX COCTUHECHHM /
Bcepoccutiickas mpoBepodHas paboTa

31

AMWHBI: METHJIAMHUH B aHUJIAH

32

AMWHOKHCIIOTHI KaK aM(pOTepHBIC
OpPTaHMYECKUE COCTUHEHUS, HX
Ouonornueckoe 3HaueHue. IlenTuapl.
benku xak npupoaHble




BBICOKOMOIJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIC TIOHATHS XUMHUH

33 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN !
OcHOBHBIE METOIbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCTUHEHUN. 1
[TnacTMacchel, KayqyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB 110 14

I[TPOIT'PAMME




ITOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
KouaunyecTBo 4acos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabnsie  IIpakTHueckue
n/n Bceero u3ydyeHusi | oOpa3zoBaTesibHbIE
padoThbI padoThbI
pecypcsl

XUMUYECKUN PJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(pHTyparus aToMOB

[lepuoanueckuii 3akoH u [lepronnueckas
CHCTEeMa XUMMHYEeCKuX daeMeHToB J[. 1.
MeHnneneeBa, X CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHNYCCKHUX JJIEMEHTOB U UX COG,Z[I/IHGHI/Iﬁ 10
rpynnam u rnepuojam. 3HaueHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
xumuueckux 3nemMenToB /.M. MeHeneena B
Pa3BUTUN HAyKH

CrpoeHue BenecTBa. XMMUYECKas CBS3b, €€
BH/JIbI; MEXaHU3MBI 00pa30BaHMS
KOBAJICHTHOM CBSI3U. BogopoHast cBs3b

BaneHTHOCTb. DNeKTpOOTPUIIATETBLHOCTb.
Crenenn okuciaenusd. BemecTBa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHUS

[lonsiTHE O TUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUTOMIHBIE PACTBOPBHIL.




MaccoBasi J10Jis BeIIeCTBa B pacTBOPE

Knaccudukanmst 1 HOMEHKIaTypa
HEOPraHWYECKUX coeNnHeHuM. [ eneTnueckas
CBSI3b HEOPTaHUUYECKHUX BEIIECTB, PA3TUIHBIX
KJIaCCOB

Knaccudukanmss XuMruuecKux peakiuii B
HEOPraHWYECKON U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHUsI MacChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBpAICHUs] SHEPTUU TTPU
XUMUYECKHUX PeaKLUsIX

CkopocTtb peakiu. OOpaTuMble peakLuy.
XUMHUYECKOE PABHOBECUE

10

[IpakTuueckas padora Ne 1. «Brnusinue
pa3nuuHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKOU PEaAKIIUN»

11

DnekTponuTudeckas aucconuanus. [lonsarue
0 BozopoHoM nokasarene (pH) pactsopa.
Peakniun nonnoro oomena. ['maponus
OpPTraHWYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIC
peaxiun. [Tonstue 06 snexrponuse
pacIu1aBoB U pacTBOPOB COJIEH

13

KonTtponpHast pabota o pazueiny
«TeOpeTI/I‘IeCKHe OCHOBBI XUMHHN)»

14

Merauibl, ux nosnoxenue B [lepuoanueckoit
CHUCTEME XUMUYECKUX 3i1eMeHTOB /[]. M.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. O0mue pu3ndecKkrue CBONCTBa




MCETAIJIOB

15

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUIN PSJT
HaNpsHKEHUH METAILIIOB

16

XUMHYEeCKHE CBOMCTBA Ba)KHEHIITNX
MeTaJuIoB (HATpHUH, Kaaui, Kaablluid, MarHuH,
ATIOMUHHI ) U UX COCTMHECHUM

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COECTMHEHNN

18

XuMHUYecKre CBOMCTBA IUHKA, JKeJe3a U UX
COCTUHEHUU

19

[IpakTuueckas padota Ne 2. "Pemenne
SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME
«Mertanmab»"

20

Hemerannel, ux monoxeHue B
[Iepronnueckoit cucteMe XMMUYECKUX
anemeHToB 1. . Menaeneesa u
O0COOEHHOCTH CTPOEHHUS aTOMOB

21

®Pu3nyecKue CBOMCTBA HEMETAIIOB.
AmioTponusi HeMeTauIoB (Ha puMepe
KHCIJIOPOJIa, cepbl, hocdopa u yriepoia)

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhl U UX
COCTMHEHNN

23

XuUMHYECKue CBOMCTBA a30Ta, hochopa u ux
COECTMHEHNN

24

XUMHUYECKUE CBOMCTBA yIJIepoia, KpEMHUS U
UX COCOUHEHUN

25

[IpruMeHeHne BaXKHEUIIINX HEMETAIOB U UX
COE€IUHEHUI




26

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
teMe «HemeTanaeny. BerauciaeHus 1mo
YPaBHEHUSAM XUMHUUYECKHUX PEAKIIUN 1
TEPMOXUMHYECKUE PACUETHI

27

[Ipaktuueckas padota Ne 3. «Pemenue
SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME
"Hemeranmisi"»

28

KonTponpHas padora o Temam «MeTamibn
n «HemeTtamnb»

29

HeOpI‘aHI/I‘IeCKI/IG 1 OPraHUYCCKHUEC KUCIIOTHI.
HeOpI‘aHI/I‘IeCKI/IG 1 OPraHUYCCKHUEC OCHOBAHUSA

30

AmdoTepHbIe HEOPraHUYEeCKUEe U
opranuveckue coenuHeHus. ['enernueckas
CBSI3b HEOPTAaHMYECKHUX U OPTaHUYECKUX
BEIIIECTB

31

Ponp xuMmuu B 00ecIieueHuH KO0 HUSCKOI,
SHEPTreTHYECKON U MUIIEBON OE30MaCHOCTH,
Pa3BUTHUU MEIUITUHBI

32

[IpencraBnenns 00 0OMUX HAYUHBIX
MPUHITUTIAX TPOMBIIIICHHOTO TTOJTYyYCHUS
BaXXHEUINNX BEIIESCTB

33

UenoBek B MUPE BEILLIECTB U MaTepHaJIOB

34

XuMUS U 300pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU IPOI'PAMMBI

10 KITACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble nmpeAMeTHbIE Pe3yJbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTe/IbHOW MPOrPaMMbl CpeiHero 001ero o0pa3oBanusi

1

TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHHU

1.1

CdopmupoBaHHOCTh TPEACTABICHUNH O XUMHUYECKOW COCTaBIISIFOIICH
€CTECTBEHHOHAYYHOM KapTUHbBl MHUpPa, POJM XUMUHU B TO3HAHHU
SABIIGHUH TpUpPONbl, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIHMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISt
pelieHrsT TPAKTHYECKUX 3alad W OSKOJOTHYeCKH OOOCHOBAaHHOTO

OTHOILLEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cpesie

1.2

Bnagenue cucremMol XUMHYECKMX 3HAHUM, KOTOpas BKJKOYACT:
OCHOBOIIOJIaTratoIne MIOHSATHUSA (Monekyna, BaJICHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpPHBIA OO0BEM, YTIEPOAHBINH CKeJeT,
GyHKIIMOHANBPHAS ~ TpyMIa,  paadKal,  H30MepHsi,  H30MEpHI,
TOMOJIOTUYECKUM psAll, TOMOJIOTH, VYIJIEBOJOPOAbL, KHUCIOPOI- H
a30TcojiepKalllie COEAUHEHHs, OMOJIOTMYeCKH AaKTUBHBIE BEIIECTBA
(yrneBonpl, KMpBI, OCJIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIMHEHUsS); TEOPUM M 3aKOHBI (Teopus
XUMHUYECKOIO CTPOEHMsI opraHudeckux BemectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHUMHUH, (PAKTOIOTHYECKHE
CBEICHHMS O CBOWCTBAaX, COCTaBe, TMOJYyYeHUH U Oe30MacHOM
WCIONBb30BAHUM BAXXHEHIIMX HEOPTaHMYECKUX U  OPraHUYEeCKUX

BCIIICCTB B 6I)ITy n HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA

1.3

ChopMupOBaHHOCTH YMEHHMH BBISABISATH XapaKTEPHBIC TMPHU3HAKU
MOHATUM,  YCTaHaBIMBaTb  HMX  B3aUMOCBS3b,  HCIIOIb30BaTh
COOTBETCTBYIOIIME IIOHATHA IIPM OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPALLIECHUN OPraHUYECKUX COCAUHEHUIN

1.4

c(OPMUPOBAHHOCTh YMEHHMH HCIOIb30BaTh XMMHUUYECKYIO CHMBOJIHKY
JUISE COCTaBIICHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEépHYTOM,
COokpaméHHor) (opMya OpraHMYECKUX BEUIECTB W  YpaBHEHHIA
XUMHUYECKHUX PEAKLIM, U3rOTAaBINBATh MOJIEIIN MOJIEKYJ OPraHUYECKUX
BEIIECTB JJI1 WUIFOCTPALMM UX XUMHUYECKOIO M IPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTAaHAaBIMBaTh  NPUHAJIEKHOCTD
HU3YYCHHBIX OpPTraHUYCCKUX BCHICCTB IO HMX COCTaBy U CTPOCHHUIO K
ompenenéHHOMY Kiaccy (Tpymme) coeAuHeHWH (YTJIeBOIOPO/IBI,
KHCJIOPOA W a30TCOACpIKAIINE COCAMHEHUS, BBICOKOMOJICKYJISPHBIC
COG,Z[I/IHGHI/I}I), JaBaThb UM Ha3BaHUA 10 CHUCTEMaTHUYCCKOU

Homenkiarype (IUPAC)

1.5

CdopmupoBaHHOCTH YMEHHUS ONPEAEISATh BUABI XUMUYECKOW CBSI3H B

OpraHUYEeCKUX COCIMHEHUSIX (OIMHAPHBIE U KpaTHbBIE)

1.6

ChopMuUpOBaHHOCTH ~ yMEHHUS NPHUMEHATH: TOJOXKEHUS  TEOPUH
CTpOEHHUsI opraHuveckux BemiecTB A.M. ByrtnepoBa mis oObsicHEHUSA
3aBHCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa U CTPOCHHUS; 3aKOH

COXpPaHCHUA MACChI BCUICCTB

YrieBoaopobl. Kucnopoaconepxarue u a30TCoJIepKalne

OpraHn4CcCKuUC COCAUHCHUS. BbICOKOMOJIGKy.HHpHBIG COCIMHCHU

2.1

ChopMupoBaHHOCTH yMEHUH MPUBOAUTH TPHUBHAJIBHBIC HA3BAHUS
OTIENBHBIX OPraHWYECKHUX BEIIECTB (ITHJICH, MPONMJICH, AalleTHIICH,
STWJICHIJIMKOJb, TJUIEpUH, (eHon, (opManbIeruy, aueTaabAerum,
MypaBbHHAs KHCIOTA, YKCyCHasi KHCJIOTa, OJICMHOBAas KHUCIIOTAa,
CTeapMHOBasl KHCJOTa, TJIIOKO3a, (PPYKTO3a, Kpaxmai, Ie/UTi0Jo3a,

TJTUITHH)

2.2

ChopmupoBaHHOCTE yMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bml/meacne U XUMHYCCKUC CBOﬁCTBa THUIINYHBIX HpeI[CTaBI/ITeJ'IeI\/’I
pa3IUYHBIX KJIACCOB OPraHMYECKHUX BEIIeCTB (MeTaH, 3TaH, JTHJICH,
MpOMWICH, aneTuieH, OyraaueH-1,3, mermnOyramauen-1,3, OeH307,
METaHOJ, ITAHOJ, ITUJICHTINKOIb, TJIUIEPUH, (EHON, aleTaabIeTu],
MypaBbUHAs U YKCyCHas KHCIIOTBHI, IJIIOKO3a, Kpaxmaj, LEeJII0JIO3a,

AMUHOYKCYCHasi KUCIIOTa)

23

ChopMupOBaHHOCTh YMEHHS WIUTIOCTPUPOBATH T€HETUYECKYIO CBS3b
MEXIY  TUIHWYHBIMU  IPEACTABUTEISAMU  PA3JIMYHBIX  KJIACCOB
OpPraHUYECKUX BEILIECTB YPAaBHEHUSIMHU COOTBETCTBYIOIIUX XUMHUECKUX

PEaKIMii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYIT

24

CdhopMupoBaHHOCTB yMeHUs XapaKTepU30BaTh HUCTOYHUKHU
YTIEBOAOPOAHOTO CHIPbs (HEPTh, MPUPOIHBIN T'a3, yroilb), CIOCOOBI HX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHUE MPOAYKTOB MepepaboTKu

XUMUS U KU3Hb. PacuéTrl

3.1

CdopMHUpOBaHHOCTH YMEHHI BIIAJIETh CUCTEMOU 3HAHUN 00 OCHOBHBIX

MCTOAax HAYYHOI'O IMO3HAaHUs, UCIIOJIB3YEMbIX B XUMUU ITPU U3YUCHUU




BEIIECTB W XHUMHUYECKUX SBICHUU (HAONOJEHUE, W3MEpEHUeE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE), HCIIOJIb30BATh CUCTEMHBIE
XUMUYECKHE 3HAHMUS I DOPUHATUS PpPEHIEHUH B  KOHKPETHBIX

KN3HCHHBIX CUTYyalUsaX, CBA3aHHBIX C BEHICCTBAMUA 1 UX ITPUMCHCHHUEM

32

ChopMupOBaHHOCTh YMEHHH COONIONATh TpaBHJA IIOJIb30BAHUS
XUMUYECKOH TIOCYZI0ON ¥ J1abOpaTOpHBIM OOOPYJOBAaHHMEM, a TaKXKe
npaBuia oOpalieHus ¢ BEIECTBAMUA B COOTBETCTBUH C MHCTPYKLUSMHU

110 BBIIIOJIHCHHUIO na60paT0prlx XUMHUYCCKUX OIIBITOB

33

CdopmupoBaHHOCTh YMEHUI TUTAHUPOBATH W BBIMONHITh XUMHYECKHIA
AKCHEPUMEHT (TIPEBPAICHHSI OPTaHMYECKUX BEIIECTB IPU HATPEBAHMUH,
MOJTyYeHHE 3TUJICHA U U3yYSHHE er0 CBOWCTB, KAUYECTBEHHBIC PEaKIIUU
OpPraHUYECKUX BEILECTB, JCHATypauus OCJIKOB IpH HarpeBaHUW,
IBCTHLIC PCAKIIMN 6GHKOB) B COOTBCTCTBHU C IIpaBUJIaMU TCXHUKH
0e30macHOCTH TIpH OOpallleHnHd C BEIIECTBAMH U JIAOOpaTOPHBIM
000pyI0BaHUEM; NPEICTABIIATh pe3yIbTaThI XHUMHAYECKOTO
SKCHepUMEeHTa B (OpMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX

peaxiuii 1 GopMyITUPOBATH BBIBOIBI HA OCHOBE 3THX PE3yJIbTaTOB

34

CdopmupoBaHHOCTH YMEHUI TPOBOAUTH BBIYUCIICHUS 110 XUMHUECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOIMYECTBA MCXOTHOTO BEIIECTBA WU
MPOJYKTa peaklMU 10 U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJJHOTO

U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEaKIUN)

3.5

CdopMupoBaHHOCTH YMEHUH KPUTHYECKH aQHAJIM3UPOBATH
XMUMHAYECKYI0 HH(OpMAIHio, MOJTy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB

(cpenctBa MaccoBoit nHpopmaruu, cetb IHTEpHET U Apyrue)

3.6

ChopmupoBaHHOCTE yMEHMI COOMIOATh MpaBUIA IKOJIOTHYECKH
1[e71eco00pa3HOro TOBENEHUS B OBITY W TPYAOBOU AESITETHHOCTH B
LEJIAX COXPAHEHHUsI CBOErO 3J0pPOBbS M OKPYKAIOWIECH MPUPOTHON
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha YKUBbIE OPTaHU3MBI
onpeeaEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAsl CMBICT MOKa3aTess
I[MAK (mpenenbHO AOMYyCTUMON KOHIICHTpAIMH), TMOSCHATH Ha
pUMepax CcrnocoObl YMEHBIIEHHsS W TNPEAOTBpAIllEHUs WX BPEIHOTO

BOSI[CI\/'ICTBI/ISI Ha OpraHus3M 4€JIOBCKa

11 KJIACC

Kon
NpoBepPsSIEMOro

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOW MPOrPaMMbl CpeHero 001ero o0pa3oBanusi




pe3yJabTara

1

TGOPGTI/I‘IGCKI/IC OCHOBBI XUMHH

1.1

Brnagenne cuctemMoil XMMHYECKMX 3HAaHWW, KOTOPAas BKIJIFOYAET:
OCHOBOIIOJIATAlONIMe  TMOHATUS  (XUMHYECKUH  3JIEMEHT,  aToM,
AIIEKTPOHHAs 000JI0YKa aTOMa, §-, p-, d-3JIEKTPOHHBIE OPOUTAIIN AaTOMOB,
WOH, MOJIEKYyJIa, BaJE€HTHOCTb, AJIEKTPOOTPHULIATEIILHOCTh, CTENEHb
OKHUCJICHUS, XMUMHYECKasl CBS3b, MOJIb, MOJISIpHAs Macca, MOJSPHBIN
00bEM, KpUCTAJUIMYECKas pemérka, TUIBl XUMHYECKUX peaklui
(OKHCIUTENBHO-BOCCTAHOBUTENBHbBIE, 3K30- W 3HIOTEPMUYECKHUE,
peaKkUuy MOHHOTO OOMEHa), PacTBOP, AJIEKTPOJHUTHI, HEIIEKTPOIUTHI,
JNEKTPOJINTUYECKAsT ~ JUCCOLMALMUS, OKHUCIHWTENb, BOCCTAHOBUTEIND,
CKOpPOCTh XMMHYECKON pEaKlUH, XUMHUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUsSl SJIEKTPOJUTHUECKOM nucconuanuu, Ilepuognueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHMsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUH SI3bIK XUMHHU, (PaKTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYeHHMH U O€30lacHOM HCIOJIb30BAaHUM BaKHEUIIMX
HEOPraHMYECKUX BEIIECTB B OBITYy W TNPAKTUYECKOW IEATENbHOCTH

YCJIOBCKaA

1.2

ChopMupOBaHHOCTh yYMEHHUH BBIBIATH XapakTepHbIC TNPHU3HAKU U
B3aMMOCBA3b W3YYEHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOIIHE
MOHATHSL TP ONUCAaHWM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB U MX IPEBPALICHUH; BBIABIATH B3aMMOCBSI3b XUMUYECKHUX
3HaHUHN c MIOHATUAMU 51 [IPEACTABICHUAMU IpYTux

C€CTCCTBCHHOHAYYHBIX IIPEAMETOB

1.3

Bnanenue OCHOBHBIMH METOJaMH HAy4YHOT'O IO3HAHUSI BEIIECTB U
XUMHYECKUX sABJIEHUN (HaOmIOJqeHHe, W3MEpEeHUue, HKCIEPUMEHT,

MOJICIIUPOBAHNE)

1.4

ChopmupoBaHHOCTh yYMEHHUH ONpEAENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XUMHMUYECKUX DJIEMEHTOB B COEIUHEHUSIX Pa3IMYHOIO
cocTaBa, BHJl XUMHUYECKOW  CBsi3M  (KOBaJieHTHas,  WOHHAfi,
MeTaJIJIN4ecKasi, BOAOPOJHAs) B COCAUHEHUSAX, TUI KPUCTAILITHYECKON
PEIETKH KOHKPETHOTO BellecTBa (aTOMHAs, MOJIEKYJsipHasi, WOHHas,

MeTaJuTn4ecKas)

1.5

CdopmupoBaHHOCTh YMEHUN OMpPEAENATh XapakTep Cpellbl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCAUHEHUN

1.6

ChopMupOBaHHOCTH ~ YMEHHMSI  KJIACCU(HUIMPOBATH  XUMHUYECKHE
peakuuy Mo pa3InyHbIM MPU3HAKaM (YHMCIy M COCTaBy pearupyrouinx

BEIIECTB, TEIUIOBOMY d(deKTy peakiuu, H3MEHEHUIO CTeneHen




OKHCJICHUA 9JICMCHTOB, 06paTI/IMOCTI/I pCaKknuu, y4aCTuro

KaTallu3aTopa)

1.7

ChopMupOBaHHOCTH ~YMEHHMH  COCTaBIATh YPaBHEHHUS  PEAKIMA
Pa3JIMYHBIX THUIIOB, IIOJHBIE M COKpALICHHBIE YPAaBHEHUs pPEaKLUN
MOHHOTO0 OOMEHA, YUUTHIBAs YCIOBUS, IPU KOTOPBIX ITH peaKUu HIyT

IO KOHIIA

1.8

CdopmupoBaHHOCTh YMEHUHN MPOBOIUTH PEAKIUU, MOATBEPIKIAIONINE
KaueCTBEHHBIM COCTAaB  pPA3JIMYHBIX HEOPraHWYECKUX  BEILECTB,
pacro3HaBaTh OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOLIME B BOJHBIX

pacTBOpax HEOPTaHUYECKHUX BEIECTB

1.9

CdhopmupoBaHHOCTh YMEHHH PaCKpBIBATh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakiui IIOCPEACTBOM COCTaBJICHUSA

AJIEKTPOHHOTO 0ajaHca 3TUX PEaKIHi

1.10

ChopmupoBaHHOCTh yMEHUNH OOBSACHATH 3aBUCUMOCTb CKOPOCTH

XUMUYECKOH peakIiuy OT Pa3InYHbIX (PaKTOPOB

1.11

ChopMHUpPOBAaHHOCT, yMEHUW  OOBICHATH  XapakTep CMEHICHUS
XUMHYCCKOI'0 paBHOBCCHUA B 3aBUCMMOCTHU OT BHCIIHCTO BO3I[GI‘/JICTBI/I}I

(npunuun Jle larense)

OOm1ast 1 HeOpraHuyecKast XUMHS

2.1

CchopMupoBaHHOCTH yMEHHUI packpbiBaTh cMbich [lepuonndeckoro
3aK0Ha J.N. Meunneneena Hu JIEMOHCTPHUPOBATH ero
CHUCTEMAaTU3UPYIOIyl0,  OOBSCHUTENbHYI0O M  IPOrHOCTHYECKYIO

byHKIIUN

2.2

CdopMHUpOBaHHOCTH YMEHHUM XapaKTEPHU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »dJeMeHTOB 1-4 mnepuonoB Ilepuognueckoit
cucTeMbl XxuMuueckux dnemeHToB J[.M. MeHneneeBa, wucnosb3ys
MOHATUSA «S-, p-, d-dTIEKTPOHHBIE OpPOUTATNY, «IHEPTETHUYCCKUE
YPOBHH»,  OOBSICHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOWCTB
XUMHUYECKUX AJIEMEHTOB M MX COEAUMHEHUN MO MepuojaM U Trpymiam

[Tepuoanueckoit cucremMbl XuMHUecKuX 31aeMeHToB .M. Menneneesa
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CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHUYECKUX BEIECTB PA3IMYHBIX KIIACCOB,
MOATBEPKIaTh  CYHUIECTBOBAHME  T€HETUYECKOM  CBA3UM  MEXKIY
HEOPraHUYECKUMHU BEILECTBAMHU c MOMOILIbIO ypaBHEHUH

COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN
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ChopMupOBaHHOCTH ~ YMEHMH  yCTaHABIMBATh  MPUHAIICKHOCTD

HEOPraHWYECKUX BEIIECTB MO UX COCTaBY K OINPENEIEHHOMY KJIacCy




(rpymnme) coenuHeHui (MPOCThIE BELIECTBA — METAJUIBI U HEMETAILIBI,

OKCH/[IbI, OCHOBAHUSI, KUCIIOTHI, aM(QOTEPHBIEC TUPOKCHUIBI, COIIH)

2.5

CdopmupoBaHHOCTh YMEHHI HCIOIB30BATh XUMUUYECKYIO CHMBOIUKY
JUIS  COCTaBlieHUs. (OpMyNl BEIIECTB W YpPaBHEHUN XUMHUYECKUX
peaknuii, cuctematndeckyto HomeHkIaTypy (IUPAC) u TpuBuaibHbIC
Ha3BaHUSA OTJACIBHBIX HEOPraHMYECKUX BemecTB (yrapHbelii ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas H3BECTb, HeEram€Has HW3BECTb,

MUTHEBAs COJIa, MTUPUT U JIpyTHE)

2.6

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHUYECKUX BEIECTB PA3IMYHBIX KIIACCOB,
MOATBEPKIaTh  CYLUIECTBOBAHME  T€HETUYECKOM  CBA3UM  MEXKIY
HEOPraHUYECKUMU BEILECTBAMHU c MOMOILIbIO ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

CdopmupoBaHHOCTh YMEHHIA TJIAHUPOBATH U BBITIONHATH XUMUYECKUIN
OKCIIEPUMEHT (Pa3JIOKCHUE NEPOKCHAA BOAOPOJA B IMPHUCYTCTBHU
KaTalIn3aTopa, OINpPEACICHHE CPEIbl PACTBOPOB BELICCTB C ITOMOLIBIO
YHUBEPCAIFHOTO HMHAWKATOpa, BIMSHHE pA3IWYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMHYECKOH pEakUuH, peaklud HOHHOrO OOMEHa,
KayecTBEHHbIC PEaKLIUU Ha Cyib(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHHMsI, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a1ad 0 TeMaM
«Mertams» u «HemeTamib») B COOTBETCTBUU C MPABHIAMHU TEXHHKH
0€30macHOCTH TpH OOpAIIeHUH C BEIIeCTBAMH M JIAOOPAaTOPHBIM
OGOPYI[OBaHI/IeM; MMpEaACTaBJIATb PE3YIbTAThI XUMHNYCCKOI'O
JKCIIepUMEHTa B (opMe 3alHuCH YpaBHEHHH COOTBETCTBYIOLIMX

peakuuii 1 GopMyIUPOBaTH BBIBOBI HA OCHOBE 3TUX PE3YJIbTaTOB

2.8

CdopMHUpPOBaHHOCTE YMEHHH cOOMIONaTh TpaBHia IOJH30BAHU
XMUMHYECKON TMOCyJoH M Ja0opaTOpHbIM O0OpyIOBaHHEM, a TaKKe
npaBujia 0OpalieHusl ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIMSIMU

110 BBIITOJTHCHHUIO J'Ia60paT0pHBIX XHUMHUYCCKUX OIIBITOB

2.9

ChopMupoBaHHOCT ~ YMEHHMH  XapaKTepU30BaTh  XHMHUYECKHE
MIPOLIECCHI, JIEXKAIINE B OCHOBE MPOMBIIIJICHHOTO IMOJIYYEHUs CEPHOMU
KHCIIOTBI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTH MpEACTaBIeHUN 00
OO0IMX HAyyHBIX MPUHLOUIAX M  OIKOJIOTMYECKUX  IpodiiemMax

XUMHYCCKOTO IMPOU3BOJACTBA

XUMUS U )KU3Hb. PacuéThl

3.1

CdhopmupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBISIONICH

€CTECTBEHHOHAYYHOW KapTHHBI MHpa, pPOJIM XUMHUU B [IO3HAHUU




SABIICHUA TPUPOJBI, B (POPMUPOBAHUHM MBIIUICHUS U KYJIBTYpBI
JUYHOCTH, €€ (YHKIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM uIs
pelieHusT TPAaKTUYECKUX 3a7ad M SKOJIOTMYECKH OOOCHOBAHHOTO

OTHOIIICHHS K CBOEMY 3/I0POBBIO M IPHPOTHON Cpejie
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CdopMupoBaHHOCTH YMEHUH KPUTHUYECKH aQHAJIM3UPOBATH
XMUMHYECKYI0 HMH(OpMaIio, MOIy4aeMyl0 U3 Pa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBO KOMMYHUKalLUU, ceTb UHTEpHET U Apyrue)

3.3

ChopmupoBaHHOCTh yMEHHMM COOMIOJATh TpaBUia SKOJOTUYECKU
11€JIeCO00pa3HOro MOBEIEHUSI B OBITYy M TPYJOBOHM JAEATEIBHOCTH B
LEJAX COXPAHEHHUsI CBOEro 370pPOBbS M OKPYXAIOIIEH NPUPOIHOU

cpensbl

3.4

OCO3HaBaTb OITIACHOCTb B03,Z[€I>'ICTBI/I$I Ha KHUBBIC OpFaHI/I3MBI
ONpeAeIEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszatens 1K, noscHsITh
Ha TIpuUMeEpax CrocoObl YMEHBIICHUs U TIPEAOTBPAICHUS UX BPEIHOTO

BO3HeﬁCTBHH Ha OpraHus3M 4CJIOBCKaA

3.5

CdopmupoBaHHOCTH YMEHUM MPOBOJIUTH BBIYHMCIICHUS c
WCIIOb30BAaHUEM TIOHSITHSI «MaccoBasi J0Ji1 BEIIECTBA B PacCTBOPEY,
OOBEMHBIX OTHOLICHWM Ta30B NpPH XUMHUYECKUX PEAKIUAX, MAacChl
BellecTBa WiM 00bEMA Ta30B MO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00BEMY OJHOTO M3 YUYacCTBYIOUIMX B pPEAKLUU BEILECTB,
TerIoBoro 3((dexra peaku Ha OCHOBE 3aKOHOB COXPAaHEHHs MacChl

BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTIACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

1

TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHHU

1.1

[Ipenmer opraHnyeckoM XHWMHU: €€ BO3ZHUKHOBEHHE, Pa3BUTHE W 3HAYCHHE B
IOJIyYEHUN HOBBIX BEIIECTB M MarepuanoB. Teopuss CTPOEHHUS OPraHUYECKHUX

coequHenniit A.M. ByTtiiepoBa, €€ OCHOBHBIEC MOJIOKEHUS

1.2

CrpykTypHble (OpMynbl OpraHMYECKHX BellecTB. ['oMoisorus, wu3oMepus.
XuMuyeckasi CBA3b B OPraHUYECKUX COCTUHEHHUSIX — OIMHAPHBIE M KpaTHbIE

cBs3u. [IpencraBienue o KacCU(pUKAIMA OPTraHUYECKUX BELIECTB

1.3

Homenkmatypa opraHMuecKux COSAMHEHUU (CHCTeMaTHU4ecKas) U TPUBUATHHBIC

Ha3BaHUS BaAXXHEHUIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIHICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB ¥ CTPOECHUE, TOMOJIOTUYECKUH pll. MeTaH U 3TaH — IpocTeIINe
NPEJCTaBUTENIN AJIKAHOB: (U3NYECKUE U XHUMHUYECKHE CBOWCTBA (peaKiuu

3aMEIIEHUS ¥ TOPEHUs), HaX0XKACHHUE B IPUPO/IE, OTyUeHUE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUH psAA. OTWIEH U TPOMNWICH —
MPOCTEHIINE MPEICTaBUTENIN AJIKEHOB: (pU3MUeckrue M XHMMHUYECKHEe CBOWCTBA
(peaKI_[I/II/I TUAPUPOBAHUSA, TAJIOTCHHUPOBAHUA, TUApPaATAllUH, OKHCJICHUA U

HOHI/IMepI/I3aI_II/II/I), MOJIYUCHUC U TPUMCHCHUC
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Anxanuensl: OyraaueH-1,3 u wmerunOyraaueH-1,3: cTpoeHue, BakHEHIINE
XMMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lomydyeHne cCHHTETHUECKOTO

KaydyKa U pe3uHbI
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AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTUYECKUNA psiA. ALIETHIICH —
IPOCTEHIIMKA TpPEeACTAaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (GU3NYECKHE U
XMMUYECKHE CBOMCTBA (pEaKkIy TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, THAPATALIUY,

TOpPEHMS), IOJIyYEHUE U IPUMEHEHUE

2.5

Apensl. benszon: cocraB, crpoeHme, (QU3MYECKHE U XHUMHYECKHE CBOWCTBA
(peakuuy rajJoreHMpoBaHUs U HUTPOBAHUs), IOJyUYEHUE U TPUMEHEHHE. ToTyo:
COCTaB, CTpOCHHE, (uU3NUeCKHe W XHUMHYECKHE CBOWCTBA  (peakiuu
raJIOTCHUPOBAaHUS M HUTPOBAHHS), TONYYCHHE M TpPHUMEHEHHE. TOKCHYHOCTH
apeHOB. ['eHermueckas CBsA3b MEXAY YIVIEBOJOPOJAMH, IPUHAUICKAUMU K

Pa3JINIHBIM KJIacCaM

2.6

[TpupoHbIe HCTOYHUKH YTIIeBO10po0B. [IpupoaHbIil ra3 u monyTHbIe HEPTIHbIE




ra3sl. HepTp 1 e€ mpoucxoxnenue. CrnocoObl nmepepaboTKu HEPTH: MEeperoHka,
KPEKUHT (TepMHUECKUH, KaTanuTudeckuit), nuponus. [IpomaykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IMPOMBIIUIEHHOCTH W B ObITy. KaMeHHbI yroiap u

MPOJIYKTHI €r0 TepepadoTKu

Kucnopoacoaepxaniyue OpraHnyecKue COSAMHCHHS

3.1

[IpenenbHble OJHOATOMHBIE CIUPTHL. METaHON U 3TAHOM: CTpOeHUE, (PU3NYECKUE
M XUMHUYECKHE  CBOWCTBa  (peakIM  C  AQKTUBHBIMH  METaJUIAMU,
raJIoreHOBOJIOPOJIaMU, TOpPEHHE), TMpPUMEHEHHE. BOJOpOAHBIE CBSI3U MEXIY
MOJIEKYJIAaMH CIIUPTOB. JlefiCTBME METaHOJIa U ATaHOJIa HA OPraHU3M YeJOBEKa.
MHoOroaTroMHble CIUPTHI. ITUICHIIIUKOIb U TIULEPUH: CTPOCHUE, PU3NYECKUE U
XUMHYECKHE CBOWCTBa  (B3aMMOJCHCTBHE CO  IIEIOYHBIMHU  METaJUIAMU,
KaueCTBEHHasi peakiusi Ha MHOIOATOMHBIE CHHPTHI). JleiicTBUEe Ha Opranusm

YCJIO0BCKaA. HpI/IMeHeHI/Ie TIMHOEPpHUHA U STUJICHIJIUKOJIA

3.2

@deHON:  CTpOGHHE MOJIEKYJNbI, (U3MYECKME U XUMHUYECKHME CBOICTBA.

Toxcuunocts denona. [Ipumenenue penomna

3.3

Anpaeruipl ¥ KeTOHbI. DopMaIbIeTH I, aleTalbACTU/l; CTPOCHHE, (GU3NISCKUE U
XUMUYECKHE CBOWCTBA (pEaKlMM OKHMCIICHHWS U BOCCTAHOBJICHUS, KaueCTBCHHBIC

peaxkuun), NoJy4eHue U NpUMEHEHNE

3.4

OAHOOCHOBHBIE TpeAebHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHAs U YKCycCHas
KHUCJIOTBI: CTPOCHUE, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOMCTBA, 00OIIMe IS
Kjlacca KHCJIOT, peakiuss dSTepuduKanuu), TNOJIydeHHEe U INPUMEHEHHE.
CreapuHOBasi M OJICMHOBAs KUCJIOTHI KaK MPEICTaBUTENN BBICHINX KapOOHOBBIX

KHCIOT. MBIIa KaK COJIM BBICIITHX Kap6OHOBI)IX KHCJIOT, UX MOIOIIEC ,I[CI\/'ICTBI/IG

3.5

Crnoxuble 3¢upbl Kak MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsel. 'maponus xupoB. [Ipumenenue xupoB. buonornyeckas poib

KHUPOB

3.6

VYraeBopl: cocTaB, Kiaccu(UKaLUs yriaeBoJoB (MOHO-, M- M IMOJUCAXapubl).
I'moko3a — mpocTednmii MOHOCaxapuJ: OCOOCHHOCTH CTPOCHHS MOJICKYJIbI,
(bu3MYecKre U XMMUYECKHE CBOMCTBA (B3auMoaeicTBre ¢ Tuapokcuom meau(ll),
OKHCJICHWE aMMHa4YHbIM pacTBOpoM okcuaa cepebpa(l), BoccTaHoBieHmE,
OpOXXKEHHE TIIOKO3bl), HAXOXJIEHUE B MpPHUPOJE, NMPUMEHEHHE, Ouoyiornueckas
posb. ®otocunTtes. @pykro3a Kak U3oMep IOKo3bl. Kpaxmain u 1emiono3a Kak
npupoaHbie mnoiaumepbl. CTpoeHHe KpaxMmana M Leuiosno3bl. dusznueckue u

XMMHYECKHE CBOICTBA Kpaxmaina (TUIpOJIn3, KaYeCTBEHHAs PeakIus C HOJIO0M)

A3oTCcoIepKaIiie OpraHuIecKiue COeTMHCHUS

4.1

AMUHOKHUCIIOTEL Kak am@oTepHble opraHuyeckue coenuHeHus. dusuueckue u

XMMHYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpuMepe riaunuHa). buonoruueckoe




3HAa4YCHUEC aMHUHOKUCIIOT. HGHTI/II[BI

4.2

benkn kak mNpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

THIPOIU3, AICHATYpAllUs, KaYeCTBCHHBIE PEaKIINH Ha OCITKH

BBICOKOMONIEKYIISIPHBIE COCITUHEHUS

5.1

OCHOBHbIE TOHATHS XUMHUHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIINH, CPEAHSISI MOJIEKYIIpHAs
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —

noJmmMepurs3aluAa U NOJIMKOHACHCAIUA
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OKCliepUMEHTANIbHbIE METOJbl M3yY€HHUS BEIIECTB W UX MpEeBpalICHH:
O3HaKOMJICHHE ¢ 00pa3liaMu MPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,

Kay4yyKoB. [loirydeHre CHHTETUYECKOTO Kay4dyKa U pE3UHBI

11 KJTACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

1

TeopeTnyeckre OCHOBbI XUMUHU

1.1

XUMHUYECKUH 371eMeHT. ATOM. SIapo atoma, M30TOIBL. DJIEKTPOHHAsE 000JI0YKa.
DHepreTuveckrue YpoBHH, OIYPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d-DTIEMEHTHI.
OcoOeHHOCTH pacIpe/ieIeHus] IEKTPOHOB 10 OpOUTAISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHUOOB. DIEKTPOHHASA KOH(UTYpAIlUs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoanyeckas cucrema XxuMuueckux siaeMenTon 1. M.
MenpeneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U Ilepuoguyeckoil CHCTEMBI
xumuyeckux aeMmeHToB .M. MenzeneeBa ¢ COBpEMEHHON TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XUMHUYECKHX OJJIEMEHTOB M
o0pa3yeMbIX MMH TPOCTHIX M CJIOXKHBIX BEIIECTB IO TPyNIaM W TepUuoiaMm.

3HadeHUe MNEpUOANYCCKOro 3aKOHAa B pa3BUTHU HAYKH

1.3

Ctpoenne BemiecTBa. XHUMHYECKas CBSI3b. BHABI XHMMHUYECKOW  CBS3HU
(koBajieHTHAs HEMOJISIpHAsE M MOJspHAsi, HWOHHAs, MeTajmyeckas). HoHbI:
KaTUOHBI U aHMOHBI. MeXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMUYECKOW CBSI3U

(oOMeHHBIN U JOHOPHO-aKIIENTOPHEIN). BomopoHas cBs3b

1.4

BanenTHOCTb. DEKTpOOTpHUIIATEILHOCTh. CTENEHb OKUCICHUS

1.5

BemectBa MOJEKYISIPHOIO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIECTBA. [HIMbl KPUCTAUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THUIA KPUCTALIMYECKOM pemérku. IloHsATne O aucnepcHsIX

cucremax. VMcTuHHBIE U KOJUIOUJHBIC paCTBOPHI. MaccoBas J0Ji BC€IICCTBA B




pacTtBope

1.6

Knaccudukanus HeopraHndeckux coenuHeHnii. HoMeHknaTypa HeopraHu4ecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kiaccudukanmss — XMMHYECKMX ~ peakuuil B
HEOPraHMYECKON M OPraHMYECKON XMMHUH. 3aKOH COXPAHEHHUs MaccChl BEILECTB,

3aKOH COXPaHEeHHMsI U MPEBPALICHHS SHEPTUU TPU XUMHUECKHUX PEaKIIHIX

1.8

CKOpoCTb peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (JaKTOPOB

1.9

OOpatumble peakuuu. XuMHU4deckoe paBHoBecue. DakTophl, BIMSIOMUE Ha

cocTosiHue xumuieckoro pasHoBecus. [Tpunuun Jle [latense

1.10

OnexTponuTrueckas aucconuarys. CuiapHbIE W ciadbie AnekTposnthl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCIIasl, HEUTpalibHAas, IIeJIouHas. Peakiuy HOHHOTO

oOMeHa

1.11

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIE pcakuuu

Heoprannueckas xumus

2.1

Hemeramnsl. [lonoxenue HeMerauioB B llepuoauyeckon cucreMe XMMUYECKUX
anemenToB J[.M. MenzaeneeBa 1 OCOOCHHOCTH CTpoeHHS aToMOB. Duzndeckue

CBOMCTBa HEMETAIIIOB. AJIJIOTPOIHSI HEMETAJIOB (Ha MpUMEpPE KUCIOPOAa, CEPBI,

dbocdopa u yriepoaa)

2.2

XWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEphI, a30Ta,
dbochopa, yrmepomsa W KpEeMHHs) M HX  COeAMHEHUH  (OKCHIOB,
KHCIIOPOJICOAECPKAIMX ~ KHUCIOT, BOJOPOAHBIX coeauHeHuil). llpuMeHenue

Ba)XXKHEUIITNX HEMETAIJIOB U UX COCIUHEHUN
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Meramnsl. Ilonoxenune wmeramioB B Ilepuogudeckod cucreMe XUMHUYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOSHHUS DJIEKTPOHHBIX 000J0UEK
aToMoB MeTayuioB. O0mue ¢puzndeckue cBoicTBa MeTayioB. CrilaBbl METAIIIOB.

DNEKTPOXUMHUYECKUN Psiji HAIIPSHKEHUH METaIIOB

24

XYWMHYECKHE CBONCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KaluWi, KaabIlUH,
MarHuii, aJTIOMUHHHA, ITUHK, XpPOM, JKele30, MeIb) U HX coequHeHwit. Oomue

CIIOCOOBI MOJIYyYCHU A MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJ1JIOB B GBITy U TCXHHUKCE

2.5

I'eneTnueckas CBI3b HCOPTaHUYCCKUX BCUICCTB, NPUHAMJICKANIUX K PA3JINIYHBIM

KiaccaM

XUMUS U )KU3Hb

3.1

Ponp xumMum B 00€Cre4eHHHM 3KOJOTUYECKOW, SHEPreTUYeCKOW W THIIEBOI
0€30MacHOCTH, pa3BUTUU MeAULUHBL. [loHSATHE O HayyHBIX METOAaX MO3HAHHS

BEIIIECTB U XUMHUYECKHUX PEAKIIUHA

3.2

[IpencraBienust 06 OOIMIMX HAYYHBIX MPUHIUIAX MPOMBILIUIEHHOTO MOTYYEHUS




BOXHEHIIMX BewecTB. UenoBEK B MHUpPE BELIECTB U MATEPHANIOB: BAaXKHEUILIHNE
CTPOUTENBHBIE MaTepualibl, KOHCTPYKUHOHHBIE MAaTEpHUAJIbl, KPACKH, CTEKJIO,
KepaMuKa, MaTepuabl Uil AJIEKTPOHUKH, HAaHOMATepHallbl, OPTaHUYECKHE U

MUHEpaJIbHbIC YI00peHUs

33

XuMus W 300pOBbE UEJOBEKAa: MpaBUja HCIOIb30BAHUS JIEKAPCTBEHHBIX
[pernapaTosB, MpaBuiia 6€30MacHOr0 UCIIOJIB30BaHUS MTPEnapaToB ObITOBOI XUMUU

B [IOBCEHEBHOM KU3HU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET
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