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HOACHUTEJBHAA 3AIINCKA

[IporpaMma 1O XUMHM Ha YpPOBHE CpeAaHero ooOmero oOpa3oBaHUs
paspaborana Ha ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obOpaszoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS
dbenepanbHOlt 00pa3oBaTENbHON MPOrpaMMbl CpeHEro oOIIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIx B DegepaibHOM  rOCYJIapCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHuenmuu mnpenojgaBaHus
y4eOHOro mpeamera «XHUMHsS» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
denepanvy, peanu3yIOMUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX ToNIokeHUN «CrTpaterun pa3BuUTUsS BocnUTaHus B Poccuiickoi
Oenepanuu Ha nepuoxd 1o 2025 roga» (Pacmopspkenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oOrielt crpateruy 00ydeHus, BOCIUTAHUS M Pa3BUTHS O0yUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» aisg 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABUIIN
koHnentyanbHbeie TosiokeHust GI'OC COO o B3anM00OYCIOBICHHOCTH ILIEJICH,
COJICp)KaHUsI, PE3yJbTaTOB OOy4YeHHST W TpeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMUYECKOE oOpazoBaHue, OJIy4yaeMoe BBIITYCKHUKaMU
o01reo0pa3oBaTebHON  OpraHU3alMK, SBJISETCS HEOTHEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYXUT 3aBEpIIAIOIIMM JTAlloM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX I[IEHHOCTEH, MNPUCYIIUX
IEJIOCTHOM CHCTEME XUMHUYECKOrO O00pa3oBaHUA. T IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIBTYPHI
YelioBeKa, a TakKKe OJKOJOTMYECKHU OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3MI0POBbI0 M TPUPOAHONW cpene. Peanusyercs xumuyeckoe o0Opa3oBaHUE
oOyyJarommxcsi Ha YPOBHE CPEIHETr0 OO0IIero oOpa3oBaHUs CPECTBAMU YUEOHOTO
npeaMera «XUMHS», COJIEpKAHME UM TOCTPOCHHE KOTOPOro OIpENETeHbl B
mporpaMme MO0 XHMHH C Y4YETOM CHenupuKd HAyKH XUMHH, €€ 3HA4CHUS B
MO3HAHUU TPUPOJLI U B MATEPHAIBHOW XKU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOIUX Iefed W TPHUHIMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero obmiero oopazosanus B Poccuiickoii @enepanuu.

XuUMHST KaK 3JIE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTpaeT OcoOyIi poJib B
COBPEMEHHOW IUBUIIM3AIMK, B CO3JJaHUU HOBOW 0a3bl MaTepuaibHOU KYJIbTYpBHI.
OnHa BHOCUT CBOM BKJaJ B (OPMUPOBAHUE PAIMOHATILHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHME€ IEJIOCTHOIO MPEJCTaBICHUS 00 OKpYKAroIIeM MHUpE KaK O €AUHCTBE
MPUPOJIBI U YeJlOBeKa, KOTopoe (opMUpyeTCSs B XMMHUU HAa OCHOBE MOHUMAaHUs
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIErO0 MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMEHEHHS.



TecHO B3aUMOJAECHCTBYS C APYTMMHU €CTECTBEHHBIMU HAayKaMU, XUMHUS CTaJla
HEOTHEMJIEMOH YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOIUMBIM YCIOBHEM YCTICIITHOTO
TpyJa W JKU3HU KaxJoro wieHa oOmectBa. CoBpeMEHHass XUMHUSI KakK Hayka
CO3UJaTeNbHAsl, KaK HayKa BBICOKMX TEXHOJOIWW HalpaBlieHA Ha pEUICHUE
I00adbHBIX TPOOJEM YCTOMYMBOIO pa3BUTHS 4YEJIOBEYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUYECKON OE30MaCHOCTH U OXPaHbI 3JJ0POBbSI.

B cootBercTBHM ¢ OOMMMH LEISIMH W MPUHIUIIAMH CPEIHEro OOIIero
oOpazoBaHus cojepxxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHb
W3Y4YECHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOAUMYI0 UM I  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEIIHOIO BKJIIOYEHUS B JKU3Hb COLMUYMa, MPOAOJDKCHUA
o0pa30BaHUs B Pa3INYHBIX 00JIACTAX, HE CBI3aHHBIX HETIOCPEACTBEHHO C XUMHUCH.

CocraBnstomuMu  nipemMeTa  «XUMHS»  SBISIIOTCA  0a30BbIe  KypChl —
«Oprannueckas xumus» u «OOlas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HayKH: CUCTEMa
3HAHUM M0 HEOPTAaHUYECKOMW XUMUHU (C BKIFOUCHUEM 3HAHUN U3 O0IIeH XUMUU) U
OpraHn4eckor xuMuu. @OpMUPOBAHUE JAHHOU CHUCTEMBI 3HAHWW MPU U3YyUYEHUHU
npeaMmera oOecreynBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCErO0 MHOTr000pas3us
BEIIIECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepkanus KypcoB — «Opranumyeckas xumus» U «OOmas u
HEOpPraHu4vecKas XUMHsS» cPopMHUpOBaHAa B NPOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOI0 TNOJAXO0Ja K M3y4YeHHI0 Yy4eOHOro Marepuana M OO0yCIIOBJIEHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUW HAa  OMNpENEIEHHBIX
TEOPETUYECKNX YpOBHiIX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpUBAIOTC HAa YPOBHE KIACCUYECKON TEOPUU CTPOCHUS OPTraHUYECKUX
COCOUHECHUM, a TAaKXKE Ha YPOBHE CTEPEOXHMMHUYECKHX H JJIEKTPOHHBIX
MPEACTAaBICHU O CTpoeHu:u BemecTB. CBeneHUs 00 H3y4aeMbIXx B Kypce
BEII[ECTBAX JIAIOTCS B Pa3BUTHH — OT YTJIEBOJOPOJIOB JIO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEJUMHEHUW. B Kypce oOpraHuueckod XUMHHM MOJIy4alOT PpPa3BUTHE
c(OpMHPOBAaHHbBIE Ha YPOBHE OCHOBHOrO 00I11ero o0Opa3oBaHUs NEPBOHAYAIbHBIE
MPEACTaBICHUS] O XUMHUYECKON CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU PEaKIIUU.

[long HOBBIM YyrJIOM 3peHUsi B mOpeaMmeTe «XuMus» 0a30BOro YpPOBHS
paccMaTpuBaeTCs M3YyYEHHbIH Ha YPOBHE OCHOBHOrO o0O0IIero o0Opa3oBaHUsA
TEOpPETUYECKHM MaTepuanl U (AKTONOTHYECKHE CBEICHHUS O BeIlIeCTBaX W
xuMHuueckoil peaknuu. Tak, B yacTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» OOYYarOIIMMCSl TPEIAOCTaBIAETCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
MEPUOJIUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJO0JIOTHYECKUX TMO3UIIUH,



riy0Xe TMOHATh HUCTOPUYECKOE M3MEHEHHE (YHKIUH 53TOro 3akoHa — OT
00o011aromiei 10 0OBACHSIONIEH 1 TPOTHOZUPYIOLICH.

Envnnas cucrema 3HaHMN O Ba)KHEHIIHMX BEIMIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX W NMPHUMEHEHHUH, a TAKKE O XUMHYECKHX PEAKUHUSX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AIIEMEHTAMHU COJEPKAHMS, HMEIOIIMMH KYJbTYPOJOTMYECKUA W NPHUKIATHON
XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT TOHMMAaHHUIO B3aMMOCBSI3U XUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJjib B INO3HABATEJIbHON W MPAKTHYECKOU
JESTEIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHMSI K IIPOILECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUTIOKEHUM XHUMHUH, TOMOTAIOT
BBIITYCKHUKY OPUEHTHUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XHMHEW, KPUTUYECKH OCMBICIHMBAThL WHOOPMAIUIO U
NPUMEHITh €€ JUIsl TIONOJIHEHUS 3HAHUM, PEIIEeHUS HWHTEIUIEKTYaIbHBIX U
HKCIIEPUMEHTAJILHBIX MCCIIEI0BATENbCKUX 3a/1a4u. B 1einoM cojepkanue yaeOHOTo
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS OPUEHTUPOBAHO  Ha
(bopmHpoBaHre y OOYYAIOMIMXCA MHPOBO33PEHUYECKONW OCHOBBI ISl TOHMMAaHHS
bunocodhckux MAEH, TaKMX KaK: MaTepUaIbHOE €IMHCTBO HEOPTaHHMYECKOTO M
OpPraHMYecKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB KX COCTAaBOM U
CTPOCHHEM, IO3HABAEMOCTb MPHUPOJHBIX SBICHUM MNYTEM OHKCIEPUMEHTA U
pelieHus MpPOTHUBOPEYUN MEXJIy HOBBIMH (akTaMH M TEOPETUYECKHUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUHU 3KOJIOTMYECKUX Mpoliem, a
TakkKe mpoOeM cOepeKeHUsI FHEPTETUIECKUX PECYPCOB, CBIPhs, CO3aHMsI HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B nmuane pemeHuss 3agad  BOCIWTAHMS, PAa3BUTUS H  COLMAIM3ALNU
oOy4Yarommxcs MNPUHATHIE MPOTPAMMOM IO XUMHUHU MOAXOAbl K OIpPEAESICHUIO
COJACpKaHUSI M TIOCTPOCHHUS TMpEAMETa NpPeayCMaTpUBAIOT  (POPMHUPOBAHUE
YHUBEPCAIBHBIX Yy4YEOHBIX JCHCTBUN, UMEKOMUX 0a30BO€ 3HAYCHUE A
pPa3TUYHBIX BHJIOB JICATEILHOCTH: pelieHus MnpobieM, IOWCKa, aHaiu3a u
00paboTku nHGOpPMAILIK, HEOOXOIMMBIX JJIsi MPUOOPETEHUS ONbITa TPAKTUYECKOM
U HCCIE0BATENIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B npaktuke mnpenogaBaHHs XMMHM KakK Ha YpPOBHE OCHOBHOI'O OOLIETro
oOpa3oBaHUs, TaK M HA YPOBHE CpeIHEr0 001ero o0pa3oBaHus, IPH ONPEACICHIN
COZIEpKATENIbHOW XapaKTepUCTUKUA LEJed H3yYEeHUs MpPEeAMETa HaIpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIMOHHO NpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTHYECKOU
JIEATEIIbHOCTH Y€JIOBEKa U KAaK OJAHOrO U3 KOMIIOHEHTOB MHUPOBOW KynbTypbl. C
METOAUYECKOW TOYKHM 3PEHUS TAKOM MOAXOJ K ONPEACIICHUIO LIEJIE H3y4YeHUs
MpeMEeTa SBIJISIETCS BIIOJIHE ONPAaBAaHHBIM.



CornacHO JaHHOW TOYKE 3pEHUSl IVIABHBIMHM LEISIMU H3Y4Y€HUs TNpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBAsIIOTCA:

e (opMHpOBaHME CHUCTEMBbl XHMHUYECKMX 3HAHUH Kak BakKHeHIen
COCTaBJSIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeXKaT KIIOYEBbIE NMOHATHUS, (PYH/IaMEHTAJIbHbBIE 3aKOHbI U TEOPUU XHMUH,
OCBOCHME SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHHE CYIIHOCTU JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIICHHE C UCTOpUen
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmMupoBaHue U pa3BUTUE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BELIECTB M XUMHUYECKHUX pEaKUHi, HEOOXOAMMBIX JUIsl MpUOOpEeTeHUs
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB W XUMHUYECKUX SIBICHUI,
UMEIOIIHX MECTO B IPUPOJIE, B IPAKTUYECKON U MIOBCETHEBHOW KU3HY;

e pa3BUTHE YMEHHI U CIIOCOOOB ACATEINBHOCTH, CBA3AHHBIX C HAOJIIOJICHUEM U
OOBSCHEHHEM XHMMHYECKOTO 3KCIIEPUMEHTa, COOJIOJIEHUEM MpPaBHII
0e30macHOro oopaieHus ¢ BeIeCTBaMH.

Hapsay ¢ aTuM, conepkaresibHasi XapaKTepUCTUKA LEJIed U 3a1a4 U3y4YCHHUs
IIPeIMETa B IPOrpaMMe 10 XUMHUM yTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMH B CHCTEME CpelHero oodmiero oOpazoBanus. CeroaHs B
OpernoJaBaHUM XUMUU B OOJblIeld CcTemeHH OTHATCca  MPEANOYTEeHHE
IPaKTUYECKONM KOMIIOHEHTE COAepKaHud OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIITYCKHHUKa 00II€00pa30BaTEIbHON OpraHu3aliy, BIAJCIOIIETO He
HAaOOpOM 3HaHUM, a (YHKUIMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSMHU aKTUBHOTO MOJIyYEHHUS! 3HAHUW U MPUMEHEHUS UX B pealbHOU KU3HU
JUISL peIEHUs] TPaKTUYECKUX 3a]a4.

B cBf3M C 3TUM IpU U3Y4YEHUM NpeaMeTra «XHUMHS» JIOMUHHPYIOLIEe
3Ha4YeHHE MPUOOPETAIOT TaKKUE LENH U 3aJa4H, KaK:

ajanrtanusl 00y4aromMXcsl K yCIOBUSIM JTUHAMUYHO Pa3BUBAIOILEIOCS MHpA,
bopMHpOBaHHE  MHTEJUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO T'PAMOTHBIX
pELICHNI B KOHKPETHBIX )KU3HEHHBIX CUTYallUsIX, CB3aHHBIX C BEIIECTBAMHU M HX
IIPUMEHEHUEM;

dbopmupoBaHre y O0OyYaromUXCsi KJIIOYEBBIX HABBIKOB  (KJIIOUYEBBIX
KOMIIETECHIIUI), HMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE [UIs Pa3IMYHbIX BUJOB
JEATENbHOCTH: PEIIeHMs MMpo0JeM, MOoucKa, aHaiau3a U 00paboTKu MHGPOpPMALINH,
HEOOXOJUMBIX i TNPUOOPETEHUS OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BAXHOE MECTO B IIO3HAHMM XHMHH, a TaKXke U1 OLUEHKM C NO3ULUN
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BEUIECTB M XUMHUYECKHX
MIPOLIECCOB HAa OPTaHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUICKTYAIbHBIX M TBOPUYECKUX
CHIOCOOHOCTEH 00yUarOIINXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPHUOOpPETaTh HOBBIE
3HAHMS TI0 XUMHUHU B COOTBETCTBUU C )KH3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpeMeHHbIC MH(DOPMAIIMOHHBIC TEXHOJOTUH IS TMOMCKA W aHalln3a Y4eOHOU n
HAYYHO-TIOMYJISIPHON HHPOPMAIIIH XUMUIECKOTO COIePIKaHNUS;

dbopMupoBaHKE U pa3BUTHE Y 00YUJAIOIINXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0IaTEILHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU ITUIAHUPOBAHWH W TPOBEIACHUH XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydarommxcs YOSKIEHHOCTM B TyMaHHCTHYCCKOW
HANpaBIEHHOCTH XUMHUH, €€ BaXKHOW PONHM B PEHICHUH TIO0ANBHBIX MpoOIeM
paIMOHATBHOTO MPUPOJIONOIB30BaHNUS, TIOTIOIHEHUSI SHEPTETHUECKUX PECYPCOB U
COXpaHEHHUsl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’kKHOTrO
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3JIOPOBBIO, a Tak)Ke MPUOOPETCHHS OTbBITA
WCITIOJIb30BAHUS TIOJYYCHHBIX 3HAHWHA IS TPHHITHS TPAMOTHBIX PEIICHUHA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSMH.

B yue6HOM 1maHe cpenHero oOmero o0pa3oBaHHS MpeaAMET «XUMU
0a30BOT0 YpOBHS BXOAWT B COCTaB MPEAMETHON 001acTh «EcTecTBeHHO-HayUYHBIC
PEAMETHD».

OO1ee urco 4acoB, OTBEAEHHBIX IS U3YUCHHsI XUMUH, HA 0a30BOM YPOBHE
CpeaHero oomiero oopa3zoBanusi, coctapiser 68 yacos: B 10 kimacce — 34 yaca (1
yac B Heeno), B 11 kinacce — 34 gaca (1 gac B Hezeno).



COAEPKXAHUE OBYUYEHUASA
10 KJTACC
OPT'AHNYECKASA XUMUA

Teopernvyeckne 0CHOBbI OPraHUYECKOH XUMHH

[IpeaMeT oprannyeckor XUMHH: €€ BOSHUKHOBECHHUE, PA3BUTHE U 3HAYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepHanoB. Teopus CTPOCHUS OPTraHHUYECKUX
coenuuenuii A. M. BytnepoBa, eé ocHOBHBIE OJI0KeHU. CTPYKTYpHBIE (POPMYIIBI
OpraHM4YeCcKuX BemiecTB. [ omoisiorusi, u3oMepusa. XHUMHYECKas CBsI3b B
OPraHMYECKUX COCAUHECHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kiaccudpukaluu opraHudeckux BemecTB. HomeHkarypa
OpPraHMYEeCKUX COCIMHEHUM (CHUCTEeMaTWdeckas) M TpPUBHUAJIbHBIE Ha3BaHUS
BOKHEUIIINX MPEJACTAaBUTENIEH KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCNEpUMEHTAIbHBIE METOJIbl M3YUYEHHUSl BEIIECTB M UX MPEBPALCHUI:
O3HAaKOMJICHHE ¢ oOpasllaMyd OpraHMYeCKUX BEIIECTB W MaTepuajaMu Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ OPraHMYECKUX BEIIECTB, HAONIOACHUE U
OINMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB MO MPEBPAMIEHUIO OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHE).

Yriesonopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKHMU psaA. MeraH u 3TaH —
MpPOCTEHIIINE TPEACTAaBUTENM aJKAHOB: (U3WYECKHME M XHUMHUYECKHE CBOICTBa
(peakiuy 3aMeIleHUs W TOPEHHUs), HAXOXJCHUE B TMPUPOJIE, IOJydECHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKHUIN psAA. DTUIEH U MPOINUICH —
MpPOCTEHIINE TPEACTaBUTENM aJKEHOB: (U3MYECKHME M XUMHUYECKHE CBOICTBA
(peakuy TUAPUPOBAHMS, TAJIOTCHUPOBAHUS, THUApPATAIIMA, OKHCJICHUS U
MOJIMMEPU3AIUH ), TOTyYeHUE U IPUMEHEHUE.

Ankaauensl: OyrtamueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BakKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakuusi nonumepusaruu). [logydeHue CUHTETHYECKOTO
Kay4yKa U pE3UHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psill. ALICTUIICH
— TPOCTCHINHMKA TPEACTABHTENIb AJKHHOB: COCTaB, CTpPOCHHE, (H3NYSCKHEC H
XUMHUYECKUE CBOMCTBA (pEakiMu TUJIPUPOBAHMS, TaJOTCHUPOBAHMS, THAPATAIUH,
TOpPEHUsI ), MOJTyYCHUE U TPUMEHEHHE.

Apenbl. benzoin: cocrtaB, cTpoeHue, (U3NYECKHE U XMMHUYECKUE CBOMICTBA
(peakuuy raJIOTeHUPOBAHUSI U HUTPOBAHUSA), MOJyYEHUE U MPUMEHEHUE. 10.1)0:
cocmas, cmpoeHue, (uzuveckue U  Xumuueckue  ceolcmea  (peakyuu
2A/I02EHUPOBAHUSL U HUMPOBAHUS), NOAYyYeHue U npumeHenue. TOKCUYHOCTD



apeHoB. ['eHeTMyeckasi CBsI3b MEXIY YIVIEBOJOPOAAMH, MNPUHAICKAIIUMHU K
pa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHUKHK YTIIEBOAOPOJOB. lIpupoaHbpii ra3 W MOIMyTHBIE
HedTanbie ra3pl. Hedth u e€ mpoucxoxknenue. Crocodbl nepepaboTKu HePTH:
NEPEroHKa, KPEeKUHT (TePMUYECKUM, KaTalUTU4YecKuil), mnuponus. IIpoaykTsi
nepepaboOTKu He(PTH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbIN
yTOJb U NPOAYKTHI €ro NepepadoTKU.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHS] BELIECTB M HUX MPEBPAILECHUIA:
O3HaKOMJIEHHE C oO0pa3lamMu IUIaCTMAacC, KayuyyKOB M PE3HHbI, KOJJIEKLIUU
«Hepts» u  «Yrodpy, MOAEIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJIOB |
raJIor€HONPOU3BOAHBIX, TPOBEJACHUE NPAKTUYECKON pabOThI: MOJYyYEHHE STUIICHA

Y U3YUYEHHE €TO CBOMCTB.

PacuérHble 3anaumn.

Bblunciienns 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOAYKTA PEAKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

Kucaopoacoaep:kamnue oprannyecKue coelMHeHUs

[IpenenbHble OOHOATOMHBIE COUPTHL. METAaHON W H3TAHOJ: CTPOCHHE,
¢usznyeckue MU XMMHUYECKHE CBOMCTBA (peaklUM C aKTHUBHBIMH MeETaslJlaMH,
raJIorTeHOBOJIOPOIaMH, TOpPEHHUE), NpuUMeHeHue. BojaopoaHble CBSI3M  MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJIa ¥ 3TaHOJIa HA OPraHU3M YeJIOBeKa.

MHOroaToMHble  COUPTBL. OTWIEHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBHE CO UIEIIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakius Ha MHOTOaTOMHbIE crnupThl). JleiicTBue Ha
opranusM yenoseka. [[pumeHenune rauuepruHa U 3TUICHTJIMKOJIS.

deHon: cTpoeHHME MOJIEKYJbl, (U3NYECKUE M XHUMHUYECKHE CBOMCTBA.
ToxcuunocTh peHona. [Ipumenenue denona.

Anpneruipl U Kkemowusvl. DopManblerui,, aleTAIbAETUl: CTPOCHHE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHHS M BOCCTAHOBJICHUS,
KAueCTBEHHbIE PEAKIIMH), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TMpeJeNbHble KApOOHOBBIE KUCIOTHL. MypaBbUHAs W
YKCYCHAsl KHCIJIOTBI: CTpOCHHE, (PU3HUECKHEe U XMMUYECKHE CBOWCTBA (CBOMCTBA,
obmue Uit Kjiacca KUCIOT, Peakiys 3Tepu(pUKaluu), MOJIyYeHHEe U IPUMEHEHUE.
CreapuHoBasi U OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIUX KapOOHOBBIX
KHUCJIOT. MbLTa Kak COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, MX MOIOIIEE ACHCTBUE.

CnoxxHble >(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCHOT. ['muponus
cnoxHBIX A¢upoB. XKupsel. 'uaponus xupos. [Ipumenenue xxupos. buonornueckas
pOJIb )KUPOB.



VYrineBoael: cocraB, KiaacCUpUKAMsA ~ yriaeBoAoB  (MOHO-, JH- U
nojucaxapuibl). [ roko3a — mpocTelmii MOHOCaxapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJbl, (U3NYECKHEe U XHMMHYECKHE CBOMCTBa (B3aUMOJEHCTBHE C
ruapokcuom Meau(Il), oxkucnenne ammuadHbiM pacTBOopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHME TJIIOKO3bl), HAXOXJEHUE B MPUPOJE, NMPUMEHEHHUE,
ounonorunyeckas poiib. @otocunres. pyKTo3a Kak U30MeP IITHOKO3bI.

Kpaxman u nemntono3a Kak nNpupojHbie nonuMmepbl. CTpoeHue Kpaxmaia u
HeuoIo3bl.  PU3MUECKME W XHMMHYECKHE CBOMCTBAa Kpaxmajia (TUApPOIH3,
KAueCTBEHHAsI PEAKIUS C HOJIOM).

OKCHepUMEHTAIbHbBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAILCHUIA:
NPOBE/ICHHE, HAOJIOJCHUE U ONHMCAHUE JEMOHCTPALMOHHBIX OMNBITOB: TOPEHUE
CIUPTOB, Ka4e€CTBEHHBIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE 3TaHOJA
okcusioM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOIEHCTBHE TJIMILEPUHA C
ruapokcuiom Menu(Il)), anpaernnos (OKUCIeHHE aMMHAYHBIM PAaCTBOPOM OKCH[IA
cepeopa(l) u ruapokcugom wmenu(ll), BzaumomeicTBHE Kpaxmana C HOJAOM),
IIPOBE/ICHHUE NMPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

PacuérHble 3anaum.

Bblunciiennss 1Mo ypaBHEHMIO XHMHMYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJYKTA PEAKLUHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A3oTcoeprkale opraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTBI KaK amM(OTEpHbIE OpraHudeckue coequHenus. Ousnyeckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha NpuMepe INMiuHAa). buonornuyeckoe
3HauYe€HHWE aMUHOKUCIOT. [lenTuap.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJIApHBbIE coeauHeHus. [lepBuuHasi,
BTOpUYHAsT M TpPETUYHas CTPYKTypa OeiakoB. XUMHYECKHE CBOWCTBa OEIKOB:
TUJIPOJIN3, IEHATYPALMsl, KAYECTBEHHBIE PEAKIIMHU Ha OEJIKH.

OKCHEpPUMEHTAIBHBIE METOAbl M3Y4YEHMsS BEIIECTB M MX IPEBPALLCHHIA:
HaOJII0ZICHUE U ONMKMCAHUE JIEMOHCTPAILIMOHHBIX ONBITOB: JI€HATYpalus OCIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKIIMK OEIKOB.

BbicokoMoJIeKyJIsIpHBIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIWHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN —
MOJINMEPHU3AIUs U MOJTUKOHIEHCAIUS.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHsS BEIIECTB M WX MPEBPAILCHHIA:
O3HAKOMJIEHHE C 00pa3llaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKOB.

MexnpeIMeTHbIE CBS3H.



Peanuzanmsi MeXIIpEAMETHBIX CBSI3€H MPU U3YYCHUH OPTaHUYCCKON XUMUU B
10 kmacce OCYIIECTBISETCS dYepe3 HCIOIB30BAaHWE KaK OOIMUX €CTeCTBEHHO-
HAayYHBIX MOHSTHH, TaK M IMOHSATHM, SBJISIOMIMXCS CHCTEMHBIMH JUIS OTACIIBHBIX
MIPEMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO1mue ecTeCTBEeHHO-HAYYHBIC ITOHATHUS: SBJICHNE, HAYYHBIH (DAKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KJacCU(PUKAIUs, MEPUOJUIHOCTh, HAOIIO/ICHHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOACITHUPOBAHUE.

@dusuka: MaTepusi, DJHEpPrusi, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUYECKUA yPOBEHb, BEIIECTBO, TeO, OOBEM, arperaTHoe COCTOSHHUC
BEIECTBA, (PU3UYCCKUE BETUUMHBI U €AUHUIIBI UX U3MEPCHMUSI.

buosnorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboToCcuHTE3, OMOJIOTMYECKH aKTHUBHBIC BellecTBa (OENKH, YIJIEBOMBI, >KHUPHI,
bepMeHTHI).

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

TexHoNorus: TNHINEeBBIC TMPOAYKTHI, OCHOBBI pAlMOHAIBHOTO THUTAHUS,
MOIOIIME CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHYCCKHE MpenapaThl, MaTeprualbl U3
HMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKAS XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHAYECKUM dJIeMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAS
000JI04YKa. DHEPreTuYecKre ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTau, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpeeieHUs AIEKTPOHOB MO OpOUTAISIM B aToMmax
AJIEMEHTOB MEPBBIX YETHIPEX TEPUOIOB. DIEKTPOHHASI KOHPUTYpAIHs aTOMOB.

[Tepuonnueckuii 3akoH u [lepuoanueckas cucTeMa XUMHYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKoHA U [lepmogmyeckoil CuCTEMBI
xuMuueckux asnemeHtoB /I. M. MeHueneeBa ¢ COBPEMEHHON TEOpPUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHUMHUUYECKUX DJJIEMEHTOB W
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB MO TpynnaM M Mepuoaam.
3HaYeHue NMEePUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKash CBsI3b. BuHJbl XUMHYECKOW CBA3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuTndeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBsI3M (OOMEHHBIM U  JIOHOPHO-
akuenTopHbelil). BogoponHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenienp okuciieHus. MoHBI: KATHOHBI M AaHUOHBI.



BemiectBa  MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BelEeCTBAa. THUMbI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAIUNIMYECKON PEIIETKHU.

[TonsiTue 0 nucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10714 BELIECTBA B pACTBOPE.

Knaccupuxanus HEOPraHUYECKHUX COCIMHEHU. Homenxknatypa
HEOPraHUYECKUX BeIIEeCTB. ['eHeTMdeckass CBsA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIaCcCaM.

Xumudeckas — peaknusa.  Knaccudukamwss  XUMHUYECKHUX — peakIiuid B
HEOPraHUYECKOW U OPraHUYEeCKOW XHMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHECHUS U IPEBPAILCHUS SHEPTUHU TP XUMUYECKUX PEAKIIUX.

CKOpOCTh peakuuu, €€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakiuu. XuMUUYeCcKoe paBHOBecue. MakToppl, BIHAIOIIAE HAa COCTOSHHUE
xuMmuueckoro papHosecus. [Ipunuun Jle [lartenbe.

DnekTponauTuyeckas aucconuanus. CuibHbIE U ca0bie 2JIeKTposauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAS,, HEUTPAIbHAS, IIEIIOYHASL.

OKHUCIUTEIHbHO-BOCCTAHOBUTEIBLHBIC PEAKIINH.

DOKCMEpUMEHTAIbHBIC METOJIbl M3YUYEHHUsS BEIIECTB W UX MPEBpaAILICHUI:
neMoHcTpanus tabiun «Ileproguyeckas cucrema XuMudeckux sjaeMmerToB [, U.
MenneneeBay, u3ydeHUE MoOJeNield KPUCTAUIMUYECKUX PEHIETOK, HaOMoACHUuE U
OMHUCAHUE JIEMOHCTPAIMOHHBIX U JJa0OPATOPHBIX OMBITOB (pa3iioKeHue MepoKCuIa
BOJIOPOJA B MPHUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIWKATOpA, pPEaKIMd HOHHOTO OOMEHa),
MIPOBEJICHNUE TTPAKTHUECKON paboThl «BiusHue pa3IuuHbIX (PaAaKTOPOB Ha CKOPOCTH
XMMUYECKOU pEAKLIANY.

Pacuérnrlie 3amaun.

Pacu€éTtel 1O ypaBHEHMSAM XUMHYECKHX pPEaKUHW, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUETHI, PACUEThl C HMCIOJB30BAHUEM IIOHATHUS «MACCOBas
JIOJISI BEIIIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilomoxkenue HemetaiuioB B llepuoamueckor  cucreme
xuMuueckux sneMmeHToB [[. M. MenpeneeBa U1 0COOEHHOCTH CTPOEHHSI aTOMOB.
®u3MYeCcKrue CBOMCTBA HEMETAIIOB. AJIJIOTPONHUS HEMETAIOB (HAa MpuUMeEpe
KHCJIOpO/Ia, cephl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BaXHEUIIIUX HEMETAUIOB (TaJloT€HOB, CEpbl, a30Ta,
docdhopa, yriepoga U KpEeMHHs)) U MX  COCAMHEHUH  (OKCHJOB,
KHCJIOPOJICOJIEPIKAIMX KUCIIOT, BOJOPOIHBIX COSTUHEHUN).

[IpumeHeHne BAXKHEUIIINX HEMETAIIOB U UX COCAUHECHUH.



Merauibl. [lonoxenue meramnoB B llepuoanyeckoi cucreMe XMMHUYECKUX
anemenToB JI. . MenzaeneeBa. OCOOCHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. OOue ¢usnueckue cBoiictBa MetamioB. CriaBbl METaJJIOB.
DNEKTPOXUMHUYECKUI DS HAMIPSYKEHU METAJIIOB.

XUMUYECKHE CBOMCTBA BaKHEUINMX META/UIOB (HATpUM, Kaiuil, KaJbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUH.

OO6mue crnocoObl MmonxyyeHus: MeTamuioB. [IpuMeHeHre MeTaiioB B OBITY H
TEXHUKE.

OKCHEPUMEHTAIBHBIE METOJbl HM3YYEHMsS BEIIECTB M HUX IPEBPALLECHHIA:
U3Y4YEHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3l[0OB HEMETAIIOB, PELICHUE
HKCIIEPUMEHTAJIbHBIX 3a7a4y, HAOJIOJIEHWE M ONHCAHHME JAEMOHCTPALMOHHBIX H
7a00pPaTOPHBIX OMNBITOB (B3aMMOJEHCTBHE TMAPOKCHIA ATIOMUHHUSA C PACTBOpaMU
KHCJIOT U IIEJI0YEeH, KAYECTBEHHBIE PEaKMU HA KATUOHBI METAJLIOB).

Pacuérusnle 3a1a4n.

PacuéTtel Macchl BemiecTBa WM O00ObEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJIHOTO M3 YYAacCTBYIOUIMX B PEAKIUU BELIECTB,
pacuéThl Macchl (00bE€Ma, KOJIMYECTBA BEUIECTBA) IPOAYKTOB PEAKIMH, €CIIU OJHO
Y3 BEILIECTB UMEET PUMECH.

XUMHSA U KM3Hb

Ponb xumun B 00ecrieueHUH SKOJOTUYECKOM, IHEPreTUYECKONM U MHUIIEBON
0e30MacHOCTH, Pa3BUTHM MeAMLMHBL. [loHSATHE O Hay4yHBIX METOAAaxX IMO3HAHMS
BEILIECTB U XMMUYECKUX PEAKLUN.

[TpencraBinenuss 00 OOMMX HAYYHBIX MPHUHLMIAX  [POMBIILIEHHOTO
IIOJIy4YEHUs BaXKHEMIIUX BEILIECTB.

YenoBek B MHUPE BEUIECTB M MaTEPUATOB: BAXKHEWILINE CTPOUTEIIbHBIE
MaTepuaiibl, KOHCTPYKIMOHHBIE MAaTEpUalbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepraibl Ui DJEKTPOHHUKH, HAHOMAaTEpHasbl, OPraHUYECKUE U MUHEPAIbHbBIC
ya0OpeHusl.

XuMus M 3J0pOBbE YEIIOBEKA: NpaBUJIa MCIOJIb30BAHMS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0€30MaCHOTO KCIOIb30BaHUS MPENAPaTOB OBITOBOM XUMUU
B IOBCEJIHEBHOM KU3HHU.

MexmpeaMeTHbIe CBS3H.

Peanuzammsi MEXNpeaMETHBIX CBA3€H mNpu  W3ydyeHUH oOmed u
HEOPraHU4ecKorM XuMHM B 11 Kilacce OCyIIECTBISIETCA Yepe3 UCIOJIb30BAHUE KaK
OOLIMX EeCTECTBEHHO-HAYYHbIX TOHSTHH, Tak MW TMOHATUN, SIBISIOLIUXCS
CUCTEMHBIMM IS OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OO1ue ecTeCTBEHHO-HAyUHbIe MOHATUSA: HAy4YHBIH (aKT, TMIIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KiIacCUpUKALKs, TEPUOAUYHOCTh, HAONIOACHHE,
DKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBIICHHE.



dusuka: MaTepus, YHEPTHsl, Macca, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOIl, PaJIM0AaKTUBHOCTD, MOJIEKYJIa, SHEPTeTUUYECKUI YPOBEHbB, BEIIECTBO, TEIO,
00BEM, arperaTHOE€ COCTOSIHUE BEILEeCTBa, (PU3MUECKHUE BEIMYMHBI U €IUHUIBI UX
U3MEpPEHUsi, CKOPOCTb.

buonorusi: kneTka, opraHu3M, SKocHcTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEILIECTB B OPTaHU3ME.

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

TexHonorus: XUMHUYECKasi MPOMBIIUIEHHOCTb, METaJUIyprusi, IPOU3BOJCTBO
CTPOUTENIbHBIX MAaTEPUAJIOB, CEIbCKOXO3SIHCTBEHHOE IPOU3BOJICTBO, MHUIIEBAs
IPOMBINIICHHOCTh,  (papMaleBTUYECKasi  MPOMBINIICHHOCTh,  MPOU3BOICTBO
KOCMETHUYECKHUX IMpernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTepUajoB,
3JIEKTPOHHASI TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHUM A [TIPOI' PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOyYaroNIMMUCSL TMPOTPaMM  CpPEIHEro oO0IIero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeAMETHbIM W TOpeaMeTHbIM). HayuHo-meToaudyeckoil OCHOBOM s
pa3pabOTKH TJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUSI MPOTrpaMM CPEJAHETrOo OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO/I.

B COOTBETCTBHM C CHUCTEMHO-AEITEIBHOCTHBIM IOAXOJOM B CTPYKTYype
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUA MpeaMeTa «XUMHs» Ha YpPOBHE CPEOHETO
oO11iero oOpa3oBaHuUs BbIJICTIEHBI CIEAYIONIUE COCTABISIONIHUE:

OCO3HAHHE OOYYaAIOIMIMMHCS POCCUHUCKONW TPAKIAHCKOW HWISHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIPEAEIICHUIO;

HaJM4Yue MOTUBAIIMU K 00YUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUMN JTUYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAAULIUA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIUMXCSl PYKOBOJICTBOBAaThCSI B CBOEH
JEATEIbHOCTH 1LI€HHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMHU, MPUCYIIUMHU IEI0CTHOM
CUCTEME XUMHYECKOTO 00pa30BaHus;

HaJIM4YKe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
LEJU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUS MpeaMeTra «XHUMUsS» JOCTUTAIOTCS B
CAMHCTBE YYEOHOW © BOCHUTATEIBHOU JCATENBHOCTHU B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLUOKYJIbTYPHBIMH, YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMUd POCCUHCKOr0 TPa)KJAHCKOIo OOLIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMM U TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOLUIMMHU  MpoleccaM
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOyyYarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS NpeAMEeTa «XHUMHSI» OTPAKAIOT
cOpPMHUPOBAHHOCTh OMbITA IO3HABATENILHON M TMPAKTUYECKON J1€ITeNbHOCTH
oOy4Yaromuxcsl Mo peaanu3aiuy TPUHATHIX B OOIIECTBE IIEHHOCTEN, B TOM YHUCJE B
YacTu:

1) rpaKaIaHCKOr0 BOCIMTAHUA:

OCO3HaHMS 00YyYaIOUMMHUCA CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTAaBICHUSI O COLUMAIBHBIX HOPMax M MpaBUJIaX MEXKIUYHOCTHBIX
OTHOIIICHHUHN B KOJIJICKTHBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JAESATENIBHOCTH TNpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHUN YyYE€OHBIX M MO3HABATENBHBIX 3a/a4, BBIIOJHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTH IOHUMaThb M MPUHUMATb MOTHUBBI, HAaMEpPEHHUS, JIOTMKY U
apryMEHTBI IPYTUX MPU aHAIU3€ Pa3INYHbIX BUAOB YUEOHOU NEATEIBHOCTH;

2) NIaTPHOTHYECKOr0 BOCTIUTAHUS:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIUI0
OTEUYECTBEHHON XMMUM;

yBaXEHHUsI K MpOIECCYy TBOpPUECTBA B OOJACTH TEOPUM M IMPAKTHYECKOIO
IIPUMEHEHUSI XUMHH, OCO3HAHUS TOIO, YTO JOCTH)KEHHMS HAayKH €CThb pPE3yJIbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

MHTEpECAa M [I03HABAaTEIbHBIX MOTHBOB B IIOJIYYEHUU MU MOCIETYHOLIEM
aHan3e MHQOpMAaIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YEeCTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO TOBEACHMUS;

CHOCOOHOCTH OLIEHHMBATh CUTYalluH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSMU,
Y [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHUMBATh CBOE IMOBEJAEHUE U MOCTYIKH CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE IMOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoOBaHHs KYJIbTYPbI 310POBbSI:

NOHUMAaHUsl LIEHHOCTEH 30pOoBOro u 0Oe30macHoro ooOpas3a >KHU3HHU,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOIo/IeHUsT TIpaBui 0€30MacHOro OOpalieHusi C BEHIeCTBaMU B OBITY,
MOBCEHEBHOM KM3HU U B TPYJOBOM JIEATEILHOCTH;

NOHUMAaHUsl UEHHOCTH TNPaBWJI HHJMBHUAYaIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOCH;

OCO3HAHMS MOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEeI0BaTEIbCKON
NEATENbHOCTH, OOILNECTBEHHO IIOJE3HOM, TBOPYECKOW W  JpPYrux BHUAAX
NEATENBHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTUE B PCEIICHUM NPAKTUYECKUX 3a1ad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETo KJlacca, IIKOJIbI);



MHTEpeca K MPaKTUUEeCKOMY M3Y4YEHHUIO podeccuid pa3IuuyHOro pojaa, B TOM
YyCJie HA OCHOBE TPUMEHEHUS TPEAMETHBIX 3HAaHUMN MO0 XUMHUH;

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

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBHUIYaJIbHOW TpPAEKTOPUU
oOpaszoBanus, Oyaymied mnpodeccur W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10r14eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU IIeJIECOOOPA3HOT0 OTHOIIEHUS K TPHUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS KM3HU Ha 3eMJIe;

MOHUMAHUS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpOoOJieM, BIUSHUS
HSKOHOMHMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMAIBHOM CPEJIbI;

OCO3HAHHS HEOOXOIUMOCTH HCIIOJIb30BAHUS JIOCTHKEHUW XUMHUH IS
pelieHus: BONPOCOB PALIMOHATIBLHOTO TPUPOAOIIOIH30BAHUS;

AKTUBHOTO HENPUATUA JCHUCTBHUM, TMPUHOCAIIMX BpPEH OKpPYKaAKOUIEH
MPUPOJHON Ccpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTHUUECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX ICUCTBUM U MPEIOTBPALIATh UX;

HAJIMYUS PA3BUTOTO IKOJIOTHYECKOTO MBIIIUICHHS], YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATEIIbHOCTH AKOJIOTHYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSl UMH B IO3HABATEIIbHOW, KOMMYHHKATUBHOW W COILMAJILHOM
MpPaKTUKE, CIIOCOOHOCTM UM YMEHHUS aKTUBHO MPOTUBOCTOSITH HJEOJIOTHUU
xemooouw;

7) 1EeHHOCTH HAYYHOTI'O MO3HAHMS

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAHUS CHeNUPUKA XWMHHM KaK HAyKd, OCO3HaHWS € poiud B
GbopMHpPOBaHUN PAIMOHATHPHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEIOCTHOTO
MpeacTaBleHuss 00 OKpYXKaloleM MHUpE Kak O €IMHCTBE MPHUPOABI U YEOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpodJieM COXpaHEHUs
MPUPOJIHOTO PABHOBECHS;

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMUHU ISl  COBPEMEHHOM
IMBWIM3ALMK: B €€ TyMaHUCTUYECKONW HAMpaBICHHOCTH U Ba)XHOM pOJM B
CO3/IaHMM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUHU TI00aTbHBIX TTPOOIEM
YCTOMUYMBOIO Pa3BUTHUS YETOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUIIEBON U
HKOJIOTMYECKON 0e30MacHOCTH, B PA3BUTHU MEAMIIMHBI, 00E€CTICUCHUHU YCIOBUN
YCIIEIIHOTO TpyAa U OKOJOTMYECKH KOM(MOPTHOM KUZHM KAXKIOro ujeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTU: T[IOHMMAaHUA CYIIHOCTH METOIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIMOJIb30BaTh



NoJiyyaeMble 3HaHUS JJI aHajdu3a U OOBSCHEHUS SBJICHUN OKPY>KAIOIIEro MUpA U
IPOUCXOSIINX B HEM U3MEHEHHI, YMEHHUS J1eJ1aTh 00OOCHOBAHHBIE 3aKJIFOYEHHS Ha
OCHOBE HAy4YHbIX (AKTOB U HUMEIOIIUXCS JaHHBIX C IeJbl0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BaTh XHUMHUYECKUE 3HAHUS IS
pelieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K NO3HAHUIO U UCCIIEN0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  0Opa3oBaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHUM MO XUMHUH B
COOTBETCTBHUHM C KU3HEHHBIMU TOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TpyJZia B pa3iu4HbIX cepax NpodecCuOHaIbHON
NEeSATENBHOCTH.

METANIPEJMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIE pe3ynbTaThl OCBOCHUS y4eOHOro IpeaMera «XuMus» Ha
YPOBHE CpeAHEro 001Iero 00pa3oBaHus BKIIHOYAIOT:

3HaUYMMble 11 (OpMUpOBaHUS ~ MHUPOBO33pPEHUS  OO0yYaroLUXCs
MEXIUCUUIUIMHAPHBIE (MEXIIpEAMETHbIE) OOLIeHayYHble TOHATHSA, OTpakarolliue
LEJIOCTHOCTh HAy4YHOM KapTHMHbI MHpa U CHEUM(PUKY METOJIOB I103HAHUS,
UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEPTHs, SIBJICHHE,
IpolLecc, CUCTEMA, HAYYHBIM (paKT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCcCcle0BaHNe, HAOII0ICHIE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

yYHUBEpPCaJbHbIe y4ueOHBbIE EHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

PETYJISTUBHBIE), o0ecreynBarome dbopmHpoBaHue (yHKIHMOHATIBHOM
TPaMOTHOCTH U COIIHAIEHON KOMIIETEHIIUN 00YyYarOINXCs;
CIIOCOOHOCTD oOyyaronmxcs UCII0JIb30BaTh OCBOCHHbIE

MEKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4EeOHbIC
JICVCTBUS B MMO3HABATEIBHOM U COIUAIBHON MPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXaOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETyJISITUBHBIMU
JICUCTBUSIMU.

OBJajenue YHUBEPCAJIbHbIMHU y4eOHbIMH Mo3HaBaTeJIbHbIMH
AeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE A€ CTBHS:

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

ONpEACsATh LEJIH JEATEIbHOCTH, 3ajJlaBasg IapamMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI JCSITEIbHOCTH C IIOCTABJIICHHBIMU LIEJISIMU;

MCIIO0JIb30BaTh TMPH OCBOCHUU 3HAHMN NPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICJIATh XAPAKTEPHBIC MPHU3HAKHU TMOHSATUM U YCTAHABIMBATh WX B3aUMOCBS3b,



MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITHUS JJIsI OOBSICHEHUS OTJEIbHBIX (PaKTOB U
SIBJICHUIM;

BBHIOMpATh OCHOBAaHUA H KPUTEPHH I KIACCH(PUKAIMKA BEIIECTB U
XUMUYECKUX PEAKIIN;

yCTaHaBJIMBAaTh MPUYUHHO-CJICJACTBEHHbIC CBA3M MEXIYy H3y4YaeMbIMHU
SBJICHUSIMU,

CTPOUTHh JIOTUUECKHE PACCYXKJEeHHUS (MHIAYKTUBHBIC, JI€TyKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKITIOUCHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opMmylia, ypaBHCHHE XUMHUYECKOU
peakuuu — TPU PENICHUH YYEOHBIX IMO3HABATENIBHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEICTABICHUS ISl BBISIBIICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUUECKUX PEAKIIUM.

2) 6a3oBbIe HcCIaeA0BATEIbCKUE TeCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUUYECKUX
peakuuii;

dbopMyITUpPOBATH MENIN U 33/1a4U UCCIIETOBAHMS, UCTIOIb30BATh MMOCTABICHHBIC
U CaMOCTOSITEIBHO C(OpPMYJIMpOBaHHBIE BOIPOCH B KAa4YeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI1 (DPOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKCHU;

BJIaJIETh HABBIKAMH CAMOCTOSATEJIBHOTO IUIAHUPOBAHUS W  IPOBEIACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOII0OJATh 32 XOJ0M
npolecca, CaMOCTOSITENIbBHO MPOTHO3UPOBATh €ro pe3ysbTaT, (pOpMYyIHpPOBATH
000011IeHUS U BBIBOAbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEA0BAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOCIIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIIEIOBATENLCKOW U MPOEKTHOM
JEATeIbHOCTH, TMPOSBIISATh CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOUCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IuYHBIX
METOJIOB TTO3HAHMSI.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpMaIuu (HAYy4HO-
NOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJAEp)KaHUSA, CIPAaBOYHBIE TOCOOUS,
pecypcbl MIHTEpHETa), aHaIu3upoBaTh MH(OpPMALMIO PA3IMYHBIX BUIOB U (QopM
MpeCTaBICHUSI, KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



bopMyIHpOBaTh 3aMpPOChl U MPUMEHSTh Pa3IUYHbIE METOAbI MPU MOUCKE U
orbope wuHbOpMalMK, HEOOXOAUMOW [UIsl BBIMOJTHEHHA Y4YEOHBIX 3aaay
OIPEAECIIEHHOTO THUIIA;

npUOOpETaTh OMNBIT HCHOIB30BaHUS HHGOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  MpPEACTABICHHUS
uH(popmanuu (cxeMsbl, rpaduKu, TarpaMMbl, TaOJIULbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4HbId A3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON WHGOpMAIMEel: TPUMEHSATh MEXIpeAMEeTHbIe ((du3udyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (HOPMYJIbl, a00peBHATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh W  MpPeoOpa3oBbIBATH 3HAKOBO-CMMBOJUYECKHUE CpEICTBA
HarJISIAHOCTH.

OBJajeHne yHHBEPCATbHBIMH KOMMYHUKATUBHBIMHU J€CTBUSAMM:

3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYIaeMOM TeMbI B XOJ€ Iuajaora u/uiu
JUCKYCCUHU,  BBICKa3bIBaTh  HJAeH, (GOPMYJIUPOBATH CBOM  MPEUIOKEHUS
OTHOCHUTENIBHO BBITTOJIHEHUS MPETIOKEHHOM 3a1a4H;

BBICTYIIaTh C MPE3CHTAIMEN pPe3yJbTaTOB MO3HABATEIBHON JI€SITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENFHO MJIM COBMECTHO CO CBEPCTHUKAMU IMPHU BITIOJHEHUN
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONW pabOThl MO MCCIEAOBAHUIO CBOMCTB
M3Yy4YaeMbIX BEIECTB, pealu3alui y4eOHOro MpoekTa u (HopMyJIupoBaTh BBIBOIbI
10 pe3yabTaTaM IMPOBEIEHHBIX HCCIEAOBAHUM NMYTEM COTJIACOBAHUS NO3ULHMN B
X0J1€ 00CYyXIeHUsI 1 0OMEHA MHEHUSIMH.

OByaieHUe YHHBEPCAJIbLHBIMH PeryJISTHBHBIMH JeHCTBUSIMU:

CaMOCTOATENILHO TUJIAHUPOBATh M OCYILECTBISATH CBOIO I1O3HABATENIbHYIO
NeSATeNbHOCTh, Ompenensis €€ Ueau W 3aJadyd, KOHTPOJIMPOBaTH W IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpeIaraéMblii aJroOpuT™M JCHCTBHA Tpu
BBITIOJIHEHUM YYEOHBIX U HCCIENAOBATENLCKUX 3a7ad, BBIOMpaTh HamOoJee
3hdeKTUBHBIN Ccroco0 HMX penieHuss ¢ Y4€TOM TOJNYYCHHS HOBBIX 3HAHUU O
BEILIECTBAX M XUMHUYECKUX PEAKITUX;

OCYUIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOAaHAJIM3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenMeTHble  pe3yJibTaThl OCBOECHHMSI Kypca «OpraHuueckas XUMUS»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh  IPEACTABICHHMM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHpPA, POJM XHUMHUM B IIO3HAHWUU SIBJICHUU



npupoasl, B (QOPMUPOBAHUM MBILUIEHUS M KyJAbTYpbl JHUYHOCTH, €€
(yHKIHOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JUIsl pELIEHUS] TPAKTUYECKUX 3a]1a4
U 9KOJOTM4eCKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHOU
cpene;

BJIAJCHUE  CHCTEMOM  XUMUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATHUS (XMMHYECKHI DJIEMEHT, aToM, >3JEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHUECKas
CBSI3b, CTPYKTypHasi (opmyna (pa3BEépHyTass M COKpami€éHHas), MOJb, MOJISIpHAas
macca, MOJIApHBIA OO0BEM, YIJIEPOAHBIM CcKeneT, (yHKUMOHANbHAs TpYIIIIa,
paauKan, U30MepHs, U30MEPBI, TOMOJIOTHYECKUN P, TOMOJIOTH, YTIEBOJOPOIbI,
KHUCIIOPOJ] U a30TCOJAEpXkAIIMe COCAUHEHUS, MOHOMEp, MOJUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHNUS); TEOPHUH U 3aKOHBI (TEOPHs CTPOEHUS
opranudeckux Bemects A. M. byTiepoBa, 3aKOH COXpaHEHHs MacChl BEUIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI S3BIK XHMHHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE NOHMMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (DAKTOJIOTMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJIYYEHUU U
0€30MacHOM HCIOJIb30BaHUU BAKHEUIINX OPraHUYECKUX BEUIECTB B OBITY U
MPAKTUYECKOM JAEATEIbHOCTH YEJI0BEKA;

C(OPMUPOBAHHOCTh YMEHMH BBISBIIATH XapaKTEpHbIE NMPU3HAKU TOHATUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHSA IPHU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPALICHUI OPraHUYECKUX COEAMHEHUM;

c(OPMHPOBAHHOCTh YMEHHMI HCIIONb30BATh XMUMHUYECKYI0 CHMBOJIUKY JUIS
COCTaBJICHHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpPAILEHHON)
dbopMyn OpraHMYECKMX BEIIECTB W YPaBHEHUN XUMHUYECKHUX PEAKIUH,
M3rOTaBIMBATh MOJEIHU MOJIEKYJ OpPraHMYEeCKUX BEUIECTB JUISl WILTIOCTPALUU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUU YCTAHABIMBATh MPUHAAJIC)KHOCTh H3YUYEHHBIX
OPraHMYECKUX BEUIECTB IO HX COCTaBy M CTPOEHUIO K OINPEACIEHHOMY
KJIacCy/Tpynne CcoequHEHUuM (yrJIeBOJOPOAbI, KHUCIOPOJ U a30TCOAEpPKaIUe
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), JaBaTb KM Ha3BaHUSA 110
cuctematuueckoil HomeHknatype (IUPAC), a Takke NpUBOJIUTH TPUBHAIIbHbBIE
Ha3BaHUS OT/AEJbHBIX OpPraHUYECKUX BEUIECTB (ITWIECH, MPONWIECH, AllETHJIEH,
ATUJICHTJIUKONb, TIUUEPUH, (EeHON, (opMalbaerusl, aueTaibAeruj, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAS KMCIIOTA, CTEAPUHOBAs KUCJIOTA, TIII0K034,
bpyKTO3a, Kpaxmai, eJIII0J103a, TITUIUH);

c()OPMHUPOBAHHOCTh YMEHHUS ONPEAENSATh BHUABl XUMHUYECKON CBS3H B
OpraHUYECKUX COCNMHEHUSAX (OIMHAPHBIE U KPATHBIC);



c(hOpPMUPOBAHHOCTh YMEHHUS TPUMEHSTH IMOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux Bemects A. M. bytiepoBa a1 0ObICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbuznyeckre M XUMHUYECKHE CBONCTBA THUIMUYHBIX MPEICTABUTENICH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, 3TaH, ATWJIEH, MPOIMWICH, alleTUJICH,
oyranuen-1,3, metwnOyranuen-1,3, GeH30J, METaHOJ], 3TaHOJ, STUJICHIJIUKOJb,
TIIALIEPUH, (PEHOJI, areTalbJIerua, MypaBbUHAS M YKCYCHAas KHCIIOTBI, TJIIOKO3a,
KpaxMall, [[eJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), MITIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIY HUMH YpPAaBHEHHUSIMU COOTBETCTBYIOIIMX XHMHYECKHX PEAKIUNA C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIJI;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
Chipbs (HeQTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TepepaboTKU W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHHMM TMPOBOJAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIUYECTBA MCXOJHOTO BEIECTBA WU MPOIYKTa
peakiMu 1O W3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO U3 HCXOJHBIX
BEIIECTB WJIM MPOAYKTOB PEaKIINN);

c(hOpPMHUPOBAHHOCTh YMEHHH BJIAJCTh CHCTEMOM 3HAaHUM 00 OCHOBHBIX
METOJaX HAYYHOIO MO3HAHUS, UCIOJIb3yEMbIX B XUMHUH MPU W3YyUYEHUH BEUIECTB U
XUMUYECKUX SBJICHUN (HaOI0AeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHHUE),
UCIIOJb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHWS JUIsl OPUHATUS PEIICHUN B
KOHKPETHBIX JKA3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U HX
IIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOIIOATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOpHBIM O0OPYIOBAaHMEM, a TaKXKe MpaBWIa OOpaIIeHUs C
BEII[ECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH MO BBIITOJIHCHHUIO J1a00OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IJIAHUPOBATh M BBIMIOJHATH XWMHUYECKUN
AKCHEPUMEHT (IIPEBpAIEHUS] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, MOJIyYEHUE
ATUJIEHA U W3Yy4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIMU OPTaHUYECKUX
BCIIECTB, JICHATypaIusi OCJKOB NMPU HArPEBaHWM, I[BETHHIE pPEaKIMU OETKOB) B
COOTBETCTBMHM C TMpaBWJIaMU TEXHUKHA OE30MaCHOCTH TMpU OOpalieHuu C
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYJOBAaHUEM, TIPENICTABIATH PE3YIbTaTh
XUMHUYECKOTO JKCIepuMeHTa B ¢GopMe 3alucCu YpaBHEHUM COOTBETCTBYIOIIMX
peakiuii u GopMyIUPOBaTh BEIBOJBI HA OCHOBE 3TUX PE3yJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATH XHUMHUUYECKYIO
uH(pOpMAIMIO, TMOJYy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHer u apyrux);



chOpMUPOBAHHOCTh ~ YMEHHH  CcOONIOAaTh  MpaBWa  DKOJOTMYECKU
1eJIeCO00Pa3HOT0 TOBENEHUS B OBITY W TPYAOBOH NEATEILHOCTH B IEIIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOUIEH MPUPOJHOU Cpelibl, OCO3HABAaTh
OMAacCHOCTh BO3JCWCTBUS HA JKHUBBIE OPraHU3MBI OIMPEACIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHUMasi cMmbica mokazarens [1/IK, mosicHsITh Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAICHUsS HX BPEIHOrO0 BO3JCHCTBUS HAa OPraHU3M
YEJI0BEKA;

JUIs. 00Y4YarolUXcsi ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbS: YMEHHUE
MPUMEHSATh 3HAaHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJIENBIX M CJA0OBUASIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbeHO-TOUCUHYI0 cUCTeMy oOo3HadeHuil JI. bpaitns s 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOIas W HeopraHuyeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAapTHHBI MHpPA, POJM XHMUUA B TIO3HAHWUU SIBICHUU
npupoasl, B  (QOPMUPOBAHUU MBIIUICHUS W  KyJbTYphl JIMYHOCTH, €€
(GyHKIHMOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEelIeHUS! TPAKTUYECKUX 3a]1ad
U IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOJTHOU
cpene;

BJIJICHUE  CUCTEMOM  XHMMHWYECKUX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONIME TMOHATUS (XUMUYECKUH AJIEMEHT, aToM, M30Tom, S-, p-, d-
ANIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJISAPHBIA OOBEM,
BAJIEHTHOCTD, JJIEKTPOOTPULATEIIBHOCTh, CTEIIEHb OKUCICHUSA, XUMHUYECKAs CBS3b
(KoBaJIeHTHAs1, MOHHAS, METAJUIMYECKas, BOJOPO/IHAS ), KPUCTATUIMYECKas PeIIETKa,
TUNBl XUMHYECKHX  PEAKIUH, PaCTBOpP, DIJIEKTPOIUTHI, HEIIICKTPOIUTHI,
AJEKTPOJIUTUYECKAS JUCCOLMALUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pEaKIMu, XUMUYECKOE PABHOBECHE); TEOPUM M 3aKOHBI (Teopus
AIEKTPOJUTUYECKON Juccolmanuu, nepuoandeckuit 3akon [[. M. Mennaeneena,
3aKOH COXPAHEHHS] MAaCChl BEUIECTB, 3aKOH COXPAHCHUS W MPEBPALICHUS SHEPTUH
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUU SI3bIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUs, JICKAIUE B OCHOBE IIOHMMAHUS NPUYUHHOCTU U
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOJIOTMUYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJyYCHUH U 0€30MMaCHOM HMCTIOIB30BAHUH BAKHEUIITUX HEOPTAaHUICCKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEILHOCTH YEIIOBEKa;



c(OPMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIC NMPHU3HAKU TOHSATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPU
ONMCAaHNUN HEOPraHNYECKUX BEIIECTB U UX IIPEBPALICHNN;

C()OPMUPOBAHHOCTh YMEHHI HCIHOJB30BaTh XUMUYECKYIO CHMBOJMKY MJIs
cocTtaBieHuss (GOpMYJ BEIIECTB M  YPAaBHEHHM  XMMHYECKUX  pPEaKIUH,
cuctematuueckyto HoMeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSL OTAECIbHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YIJEKUCIbIM ra3, aMMHaK, rameéHas
U3BECTh, HEralIEHasl U3BECTh, IMThEBAs COJA, TUPUT U JIPYTHUeE);

c(OPMUPOBAHHOCTh YMEHUN ONPENENATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJMHEHHUSAX DPA3JIM4YHOIO COCTaBa, BHJ XUMHUYECKOH
CBSI3M (KOBaJE€HTHAas, MOHHAs, METAJUINYECKasl, BOJOPOJHAS) B COCAUHEHUSAX, THUI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIIeCTBA (aTOMHAs, MOJIEKYJISpHasd,
WOHHAsl, METAJUIMYECKAs), XapaKTep Cpelbl B BOJHBIX PaCTBOpPaX HEOPraHUYECKHUX
COCJIMHCHUN;

c(hOpMHPOBAHHOCTh YMEHH YCTaHaBJIMBATh IPUHAJIEKHOCTh
HEOPTraHWYECKHUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyIe
COEIMHEHUH (IPOCThIE BEIIECTBA — METAJUIBl U HEMETAJLIbI, OKCU/bI, OCHOBaHUS,
KUCJIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OPMUPOBAHHOCTh YMEHHUM PACKPHIBATh CMBICI MEPUOINYECKOr0 3aKoHa [l
U. MenzieneeBa 1 AEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, OOBICHUTENIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpU30BATH 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHX 3JeMeHTOB 1—4 mnepuonos Ilepuoanueckoil cuUCTEMBI
xumudeckux sneMeHToB JI. M. MeHneneeBa, MCHONB3ys IOHATHA «S-, p-, d-
AIEKTPOHHBIE opOuTanmny, «QHEPreTUYECKUe YPOBHW», OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHMYECKHUX DJIEMEHTOB U MX COCIMHEHUU
10 nepuoaaM u rpynnam llepuoanueckor cucTeMbl XUuMHYECKUX 1eMeHTOB /[]. 1.
Mengeneena;

chOpMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMHYECKME CBOMCTBA HEOPraHMYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHWE T€HETHUYECKOM CBS3M MEXKIY HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

Cc(OPMUPOBAHHOCTh YMEHHUS KJIacCU(PUIMPOBATH XUMHUYECKHE PEaKUuu IO
pa3IMYHBIM IIPU3HAKAM (YUCIY M COCTaBYy pPEArMpYIOIIMX BELIECTB, TEILUIOBOMY
ahdexTy peakiuu, U3MEHEHHUIO CTEIeHEW OKHCICHHUS JIEMEHTOB, OOpaTUMOCTU
peaKklny, yYaCTHIO KaTaau3aTropa);

c(OpMUPOBAHHOCTh YMEHHMM COCTaBISATh YPAaBHEHHs peaKUuil pa3iMuHbIX
THUIIOB, TIOJIHBIE U COKpPALEHHBIC YPABHEHUSI PEAKIIMI HOHHOTO OOMEHA, YUUThIBas
YCJIOBUS, IIPY KOTOPBIX ATU PEAKLIMHU UAYT JI0 KOHIIA;



c(OPMHPOBAHHOCTh yYMEHUW MPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHWYECKHUX BELIECTB, pPAaclO3HABATh
OMBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOpPMHPOBAHHOCTh YMEHHMH  pacKpbIBaTh CYIIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIMIA MOCPEACTBOM COCTABJIECHHS 3JEKTPOHHOIrO OanaHca
ATUX PEAKLUM;

c(OPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON
peakiuu OT PA3INYHBIX (PAKTOPOB; XapaKTEeP CMEIICHUSI XUMUIECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHeIHero Bo3aenctsus (npunuui Jle latense);

c(OpPMHUPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHMHUYECKHE MPOLECCHI,
JeXalllie B OCHOBE MPOMBIILJIEHHOTO MOJIYYEHUS] CEPHOW KHUCIIOTHI, aMMHUAKa, a
Takke CPOPMUPOBAHHOCTH NPEJCTABICHUN 00 OOIMX HAyYHBIX NPUHIMINAX U
HKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOTO IIPOU3BO/ICTBA;

c(OpPMHUPOBAHHOCTh YMEHUN NPOBOJUTH BBIYMCICHUS C MCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUN Tra3oB
IPU XUMHYECKUX PEaKIUIX, MAcChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0OBEMY OJHOTO U3 YYACTBYIOUIUX B PEaKIUU
BEIIECTB, TEIIOBOro 3¢ (eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHs] MacChl
BEIIECTB, IPEBPAILICHUS] U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHM COOIIOIATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
nocyZod M JabopaTopHBIM OOOpYAOBAaHUEM, a TaKXKe MpaBuia OOpaIieHHus C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIMSIMH TIO BBITOJIHEHHIO J1a0OpaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBIMIOJHATh XUMHYECKUM
AKCIIEPUMEHT (Pa3JI0KEHUE MEPOKCUIA BOAOPOJa B MPUCYTCTBUU KaTalM3aTOpa,
ONpPEJEJICHHE Cpedbl pPAacTBOPOB BEIIECTB C IOMOLIBIO YHUBEPCAIBHOIO
WHJIMKATOPA, BIMSHUE Pa3INYHbIX (PaKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakiui MOHHOrO OOMEHa, KayeCTBEHHbIE peakIMu Ha cyibdaT-, kKapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMUS, PEIICHHE 3KCHEPUMEHTAIbHBIX 3aJa4 10
TeMaMm «Metamiey u «HemeTramib»y) B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH MpU OOpAIIEHUH C BEUIECTBAMH U JIAOOPATOPHBIM 000pPYAOBaHUEM,
MPEACTABIATh PE3yNbTaThl XHWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX peEaKIHil U (OpMYIUPOBATH BBHIBOJLI HA OCHOBE
ATUX PE3YIbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHGOpMaIMIO, TOJyYaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpelCcTBa MAacCOBOMU
KOMMYHUKaIuu, MHTepHeT u ApyTHXx);



chOpMUPOBAHHOCTh ~ YMEHUH  COOJNIOJATh  MpaBWIa  JKOJOTHYECKU
1eJIeCO00Pa3HOT0 TOBENEHUS B OBITY W TPYAOBOH NEATEILHOCTH B IEIIAX
COXpPAHEHHSI CBOETO 3JI0POBbS M OKpYKAOLIEH MPUPOAHON Cpelbl, OCO3HABATH
OIACHOCTh BO3/CHCTBUS HA KMBBIE OPraHU3MBbI ONPE/IETEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarenst [IJIK, mosicHaATh Ha mnpumepax CrHocoObl YMEHBIICHHUS U
Mpe0TBPAICHUSI UX BPEHOTO BO3ACHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIS O0YYaroIUXCsl ¢ OTPAaHUYECHHBIMH BO3MOXXHOCTSIMU 37I0POBbS: YMEHHUE
MPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUH;

JUISL CIENBIX M CIAa0OBHIAAIIMX OOYYaIOIIUXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins s 3anucu XUMUYECKUX

dopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne

n/n

HaumeHoBaHue pa3jie/ioB
U TeM NMPOorpaMMbl

Bcero

KoanuyecTBO 4acos

padoThbI padoThI

Paznen 1. TeopeTuueckue 0CHOBbI OPraHUYECKOM XUMUM

[IpenmeT oprannyeckoit
xumun. Teopus cTpoeHus

Kontpoabubie IIpakTuuyeckue

JuekTpoHHbIe (UG pPOBbIE)
o0pa3oBaTe/ibHbIE pecypchl

1.1 . 3 https://resh.edu.ru/subject/lesson/6149/start/170388/
OpPraHUYECKUX COCTMHECHUIN
A. M. bytneposa
Hroro no pazaeny 3
Pa3znea 2. YrieBoaopoasbl
IIpenenpHBIE YTIIEBOLOPOIBI
2.1 e Yo FOpO 2 https://resh.edu.ru/subject/lesson/6151/start/149993/
— aJIKaHbI
Henpenenbubie
2.2 YTJIEBOJIOPOJIbI: AJIKEHBI, 5 1 https://resh.edu.ru/subject/29/
aJIKaIMeHBbl, AIKUHBI
Apomaruueckue
23 POMATHICCKH 3 hitps://resh.edu.ru/subject/29/
yTIEBOIOPOJIBI
[IpupoaHbIe HCTOYHUKHT
2.4 YTJIEBOJIOPOAOB U UX 3 1 https://resh.edu.ru/subject/29/
nepepaboTka
Uroro no pazaeny 13

Paznen 3. Kuciopoacoaep:kamue opranndeckue coeJMHeHHUsI

3.1

Crouptsl. ®eHon

3

https://resh.edu.ru/subject/29/




Anbnerunsl. KapOboHoBbie

3.2 6
KUCHOoThl. Cll0KHbBIE dPUPBI

3.3 VYrneBoibt 5

Uroro no pazaeny 14

Pasnen 4. A3oTcoaep:kamme opraHu4ecKue coeJMHeHus1

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

41 AMUHBI. AMHHOKHUCJIOTBI. 3
' Benku

Hroro no paszneny 3

Paspnen 5. BeicokomoJieKy I pHbIe COeIUHEHUSA

[Inactmaccel. Kayuykn.

5.1 1
Bosokna
Wroro no pazneny 1
OBIIEE KOJIMYECTBO YACOB 34

I10 [TPO'PAMME

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/




11 KJIACC

KoauvecTBo yacos DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakTuyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3pnen 1. TeopeTnueckne 0CHOBBI XUMHH
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepuoanueckas cucteMa XUMHYECKUX 3
anemenToB 1. . Menaeneena
12 Crpoenue BemectBa. MHOrooOpasue 4
' BELIECTB
1.3 XUMHUYECKUE PEaKIu 8 1 1
Uroro no pazneny 15
Pasnen 2. Heoprannueckasi xXumust
2.1 MerTabl 1
2.2 HemeTtannst 1 1
)3 CBs13b HEOPTAaHUYECKUX U OPTaHHUUECKUX |
' BEILECTB
Hroro no pasneny 16
Pa3zpea 3. Xumus u ;Ku3HbL
3.1 XuMHUS U )KU3Hb 3
Utoro mo pazneny 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3



IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne n/n

Tema ypoxka

Bsoansii nHCcTpyKTax 1o Th. IIpeamer
OpraHU4eCKON XMMHH, €€ BOSHUKHOBEHHUE,
pa3BUTHE U 3HAYCHUE

Teopust CTpoeHUs OPraHUuYECKUX
coenunenniit A. M. bytiepoga, eé
ocHoBHEIE noytokeHus. JI.O.Nel
MoaenupoBaHHe MOJIEKYJI OPraHUYECKUX
BEIIIECTB

KoanyecTBo 4acoB

Bcero

darTa usyyenus

Mara no gpaxkry

[IpencraBiaenue o KaccupuKamu
opranuyeckux BeuiectB. Homenknartypa
(cucteMartuyeckas) U TPUBHAIILHBIE
Ha3BaHUsl OPTaHUYECKUX BEIECTB

AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKUH P

MeraH u 3TaH — NpOoCTEUIIne
npeacTaBuTenu ankaHos. JI.O. Ne2
KauecTtBenHoe onpenenenue yrieponia u
BOJIOPOJia B OPraHUYECKHUX BEIIECTBAX



AJKEHBI: COCTaB U CTPOCHHUC, CBOMCTBaA

OTUJEH U NPONUIEH — IpocTeine
npencraBuTeny ankeHos. JI.O.Ne3
O3HaKOMJIEHHE ¢ 00pa3IaMu ImiacTMace

Huctpykrax o Th. IIpaktnueckas
pabota Ne 1. [Tonyuenue sTuieHa u
W3y4YEHUE €ro CBOMCTB

AJKHMHEBIL: COCTaB U 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUUECKUH PSI.
AueruieH — npocTteimuii
MpeACTaBUTENb AJIKHHOB

10

11

Ankanuensl. byraauen-1,3 u
MeTunoyranuen-1,3. [onyuenue
CHUHTETHUYECKOTO KayuyKa U PEe3HHBI.
JI.O.Ne 4 o3HaKoMIIeHHE C 0Opa3amMu
Kay4yKOB U PE3HHBI

ApeHbl: 6eH30J1 ¥ TOJTyOJI. TOKCHYHOCTH
apeHoB

12

Brerunciienus o ypaBHEHUIO XUMUYECKOM
peakuun.OnpeiereHue MOJIEKYIIpHOM
(hopMyIIBI OPraHUYECKOTO BEIIECTBA TI0
MAaCCOBBIM JIOJISIM aTOMOB XUMHUYECKUX
3JIEMEHTOB

13

I'eneTnyeckas cBs3b yYriieBoaopoaos,
IMPpUHAAJICKAIIMX K pa3JIMYHbIM KJIacCaM



14

15

16

17

18

[IpupoiHBIE HICTOYHUKH YIJIEBOIOPOIOB:
IPUPOJIHBIN ra3 U MOMyTHHIE HEPTIHbIE
ra3bl, He)Th U IPOIYKTHI €€ rmepepadboTKu

[IpupoHBIE HCTOYHUKH YTIIEBOJOPO/IOB:
MIPUPOJIHBIN ra3 U MOMyTHBIE He()TIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ mepepaboTKu

KonrtponbHas pabota no pazaeny
«YTI1eBOIOPOIBI»

[IpenenbHBIE OAHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 9TaHOoJI. BogopoaHas CBA3b.
JL.O. Ne5 I'openue cniupToB
MHoOroaTroMHbl€ CIUPTHI: 3TUICHIIIUKOJIb
u rounepuH. JI.O.Ne6 Bzanmoneiictsue
rmrepuna ¢ ruapokcuaom meau(Il)

19

DeHoJI: CTPOCHHE MOJIEKYIIBI, (PU3UUECKUE
U XUMUYECKUE CBOWCTBA, IPUMEHEHUE

20

21

Anpaerunpl: hopMaIbaACTHI U
anertansaerua. Anerod. JI.O.Ne 7
KauecTBeHHBIC PeaKIuy aibJICTHUIOB
(oKHCIeHne aMMHAaYHBIM PaCTBOPOM
okcuaa cepedpa u ruapokcuaom meau(ll))

OI[HOOCHOBHLIC pCACIIbHBIC Kap6OHOBBIC
KHCJIOTBI: MYPAaBbHUHAA U YKCYCHaA




22

23

24

OI[HOOCHOBHLIC pCaACIIbHBIC Kap6OHOBBIC
KHCJIOTBI: XUMHYECKHE CBOMCTBA

Huctpykrax o Th. I[Ipaktuueckas
paborta Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCITOTBD»

CreapuHOBas U OJEMHOBAsI KUCIIOTHI, KaK
OpCACTAaBUTCIIN BBICHINX Kap60HOBbIX
KHMCIIOT. Mbl1a KaK COJIM BBICILIUX
KapOOHOBBIX KUCJIOT, UX MOIOIIEE
JIeNCTBUE

25

CrnosxHbie 3(hUpbl KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIIOT. ' MAPOIN3 CIIOKHBIX
3¢upoB. Kupsl: ruapoIn3, IpUMEHEHHE,
OuoJsIoTMYecKasi posib )KHPOB

26

VYraeBosl: cOCTaB, KiaccuuKaus.
Baxuneiiue npeacraBUTeNN: TIII0K03a,
¢bpykTo3a, caxapos3a

27

28

Kpaxman u nemosno3a Kak mpupoIHbIe
nonuMmepsl. JI.O.Ne8 Bzaumopeiicteue
Kpaxmaja ¢ HOJI0M

O00011IeHIE U CUCTEMATH3AaIUs 3HAHWUI.
Pemenue 3agau



29

30

Pemenue 3amau. Onpenenenue
MOJICKYJISIPHOM (hOPMYJIIBI OPTaHUIECKOTO
BEIIECTBA [0 MACCOBBIM JIOJISIM aTOMOB
XUMHUYECKHX 3JIEMEHTOB U 10 Macce
(00BeMy) MPOIYKTOB CrOpaHUS
KonTponpHas padbora o pazueny
«Kucnopoacoaepskariye opraHndeckme
COCIIMHEHUS

31

32

33

AMMHBI: METUJIAMHAH U aHWINH

AMHMHOKHUCIIOTHI Kak aM(pOTEepHBIE
OpraHUYECKUEe COCTUHEHUS, UX
ouonornyeckoe 3Hauenue. Ilentuant

benku xak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS

34

OCHOBHBIC TTIOHSATHS XUMHH
BBICOKOMOJICKYJIAPHBIX COCIUHCHHI.
OCHOBHBIE METOJbI CUHTE3a
BBICOKOMOJICKYJIAPHBIX COE€IUHECHUH.
HJ'IaCTMaCCH, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



IHOYPOYHOE IINTAHUPOBAHHUE
11 KIJACC

Ne i/

Tema ypoka

Beoanslii nHCTpYKTaX no Th. Xumuueckui
3JIEMEHT. ATOM. DJIEKTpOHHAas
KOH(Urypalus aToMOB

KoaunuecTBo yacoB

Bcero

Jara usyyenus

dara no ¢paxkry

[Tepuonnueckuii 3akoH u [leprnoanueckas
cHCTeMa XUMHUUYeCKuX 3neMeHToB [, W.
MeHpeneeBa, X CBSI3b ¢ COBPEMEHHOM
TEOpHE CTPOEHUsI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMUYECKUX 3JIEMEHTOB U UX COCIMHEHUU
0 TPpyHIaM U rnepuojam. 3HaueHue
MEPUOIUYECKOTr0 3aKOHA U CUCTEMBI
xuMudeckux snemenToB .. MeHnieneeBa B
pa3BUTHUH HAYKHU

CrpoeHnue BemecTBa. XuMuieckas CBs3b, €€
BH/JIbI; MEXaHU3MbI 00pa30BaAHMS
KOBAJIEHTHOM CBsI3U. BogopoaHast cBA3b

BaneHTHOCTB. DNEKTPOOTPULIATEIBHOCTb.
Crenens okucienus. Bemniectsa
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS



ITousartue o AUCIICPCHBIX CUCTEMAX.
VcTrHHBIC ¥ KOJUTOMTHBIC PACTBOPBI.
MaccoBast 107151 BelecTBa B pacTBOpe

Knaccugukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COETUHEHUI.
I'enernyeckas cBsI3b HEOPraHMYECKHUX
BEIIECTB, Pa3IMYHbIX KJIACCOB

10

Knaccudukanmst XuMruuecKux peakiyii B

HEOPraHWYeCKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMsI MACChI BEILIECTB; 3aKOH
COXpaHEHUs U MPEBPAILCHUS SHEPTUU NPU
XUMUYeCKUX peakuusax. Pacuers! mo TXY

CkopocTh peakiuu

Nuctpykrax no Th. IpakTudeckas pabora
Ne 1. «BnusHue paznuuHbIx (pakTOpoB Ha
CKOPOCTb XUMUYECKOU PEAKLIUN»

11

12

OO6patumbie peakiiui. XUMHUECKOE
paBHOBECHE

DNEeKTPOIUTUYECKAS TUCCOLIAALINS.
[Tonsitue o BoopoaHom nokasarene (pH)
pactBopa. Peakiiuu noHHoro ooMeHa.
[M'uaponn3 opraHUYecKUX ¥ HEOPTraHUIECKUX
BemiecTB. JI.O. Nel [IpoBenenue peakuunit
noHHoro oomMeHna. JI.O.Ne2 Omnpenenenue



13

14

15

Cpeabl paCTBOPOB BEIIECTB C MTOMOIIBIO
YHHBEPCAILHOTO HHIUKATOPA
OKHCIUTENFHO-BOCCTAHOBUTEIIBHBIC
peakmuu. [TonsiTre 00 3nexTponu3e
pacIIaBoB M paCTBOPOB COJIEH

0O06001IeHE ¥ cucTeMaTU3alus 3HaHUI 10
pazneny«TeopeTHuecKkue OCHOBBI XMMHIN)

KonrponbHas pabora no pasaeny
«Teopernueckue OCHOBBI XUMHM»

16

17

18

Merautbl, ux noJyioxkenue B [lepuoguueckoi
CUCTEME XMMHUYECKUX 3J1eMeHToB 1. U.
MeHpeneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. OOmue pru3nvIecKue CBONCTBA
METAJIJI0B

CrnaBel METaJIOB. DJIEKTPOXUMUYECKUI
PsI HAIPSDKEHUM METAJIIOB

XHUMHYECKHE CBOMCTBA BaXKHCHIITNX
METaJIJIOB (HATpUM, KaJauil, KaJbLuH,
MarHui, aJIIOMUHUAN) U UX COSTUHEHUH.
JI.O.Ne3 B3aumojieiicTBue ruJipokcuaa
AJFOMUHUS C PACTBOPAMH KUCIOT U
meno4ei



19

20

21

22

23

24

XUMHYECKUE CBOWCTBA XpOMa, MEJU U UX
COE€NIUHEHUN

XuMHYECKHE CBOMCTBA LIMHKA, jKejIe3a U UX
coenuaenui. JI.O.Ne4 KauecTBeHHEBIE
peaKIy Ha KAaTHOHBI METAJLIOB

Wuctpuykrax no Th. Ilpaktuyeckas pabora
Ne 2. "PelieHue sKcriepuMeHTAIbHBIX 33124
o teme «Metamis"

HemeTamisl, UX MOJIOKEHHE B
[lepuoanueckoii cucTeMe XUMHUUYECKHUX
anemenToB 1. 1. Meneneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB
DuU3nYEeCKUE CBOMCTBA HEMETAILIIOB.
Annotponusi HEMETaIoB (Ha IpUMeEpe
KHCIJIOpOJIa, cepbl, hocdopa u yriepoia)
XHUMUYECKUE CBOMCTBA TaJIOTEHOB, CEPHI U
HUX COeIUHEHUU

25

XUMHYECKHE CBOMCTBA a30Ta, pocodpa u ux
COCTUHEHUHN

26

XHUMHYECKUE CBOMCTBA yIiepoa, KpEMHUs
u ux coenuHenuil. JI.O.Ne5 KauectBeHHbIe
peaKuuy Ha aHUOHBI U KATUOH aMMOHMS

27

28

[IprMeHeHne BaXKHEUIINX HEMETAIIOB U UX
COE€TUHEHUN

Wuctpykrax nmo Th. [Ipaktuueckas pabota

No 3. «Pemenue skcriepuMeHTaIbHbIX 3a1a4
o teMe "Hemertasisl"»



29

30

31

32

33

34

O0001IeHNe U CUCTEMATH3aIMA 3HAHUH 10
teme «Hemeramaby. Beraucnenus mo
YPaBHCHHUSAM XUMHYCCKHX PEaKIHHA 1
TEPMOXHUMHYUECKHE PACUETHI

Kontponbnas pabota mo Temam «MeTamib
u «Hemertamib

Heopranuueckne u OpraHn4ecKue KUCIOThlI,
ocHOBaHUsS. AM(]OTepHbIE HEOPTraHUYECKHE
U OpraHuyeckue coequHenus. ['enernueckas
CBSI3b HEOPraHMYECKUX U OPraHUYECKUX
BEIIIECTB

Posb xumuu B obecrieueHuu
JKOJIOTUYECKOH, SJHEPreTUIECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MEIULUHBI

[TpencraBnenus o0 0OIMMX HAYUHBIX
IIPUHIINAIIAX POMBIIIEHHOTO MOIYYEHHUS
Ba)KHEHIIINX BEIIECTB

YenoBek B MUpPE BELIECTB U MATEPHAIIOB.
XuMHS U 300pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34



YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

» Xumus, 10 xknacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I11eCTBO
«3parenscTBO «lIpocBemeHue
» Xumus, 11 xnacc/ Pymsutuc I'.E., ®enpaman @.I°., AkimonepHoe 00IIeCTBO

«3marensctBO «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIS
Xumus, 11 knacc/ IN'abpuensn O.C., Octpoymos N.I'., Cnaakos C.A.,

AxnnonepHoe obmectBo «M3natensctBo «IIpocBemienne»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

DneKkTpoHHBINH 00pa3oBarenbHbIi pecypc "A cnam EI'D. Cpennee oOiee
oOpa3oBaHue. Y4eOHbBIN MOy TIO PENICHUIO TPYIHBIX 33JJaHUi TT0 Y4eOHOMY

npeametry" Xumus". 10 - 11 knaceer",AO U3narensctBo"IIpocBemenue"
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