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MHNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XMMHHM Ha YypOBHEe cpegHero oOmiero oOpa3oBaHusi paszpaboTana Ha
ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 oOpazoBanuu B Poccuiickoit
@enepanumn», TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUsS (enepalabHOi 00pa3oBaTeNbHON MPOrpamMMbl
cpennero obmero oopazoanus (POIT COO), npencrabieHHbIX B DefepaTbHOM TOCYIaPCTBEHHOM
obpazoBatensHOM crannapre COO, c¢ yuérom Konuenmmu mnpernogaBaHusi ydeOHOTo TmpeaMeTa
«Xumus» B oOpasoBaTenbHBIX opraHuzanusx Poccuiickoit ®denepanuu, peagu3yroNIMX OCHOBHBIE
oOpa3oBaTeNnbHbBIE MPOTPAMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHS BOCIUTAHUSA B
Poccutickoit @enepanuu Ha nepuon a0 2025 roga» (Pacnopsukenue [IpaButenscrBa PO ot 29.05. 2015
No 996 - p.).

OcHOBY MOAXO0/I0B K pa3pabOTKe MpOrpaMMbl MO XUMHH, K OMNPEICNICHUI0 O0Iel cTpaTeruu
00y4yeHHs, BOCIIUTAHUS U Pa3BUTHsI 00YUaIOIIMXCs CPeCTBAMU yueOHOTro mpeamera « Xumus» amst 10—
11 xmaccoB Ha 0a30BOM YypOBHE COCTaBWJIM KOHIeNTyaidbHbie mosiokeHuss dI'OC COO o
B3aMMOOOYCIIOBICHHOCTH LEJIEH, COJEp)KaHMs, pPEe3yJIbTaTOB OOY4YEHHS M TpPEOOBaHHMHA K YPOBHIO
MOJATOTOBKU BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHue, NOTyYaeMOe BBIITYCKHUKAMU 00IIe00pa30oBaTeIbHON OpTraHU3aINH,
SBIIIETCS HEOThEMJIEMOW dYacTbio HMX 00pazoBaHHOCTU. OHO CIYXKUT 3aBEpUIAIOIIUM STaloM
peajin3alyy Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KJIFOUEBBIX LIEHHOCTEH, MPUCYIIUX LEI0CTHOM
CUCTEeME XHMMHYECKOTO O00pa30BaHHA. OTH LIEHHOCTH KAacaloTCs IO3HAHMUS 3aKOHOB TMPUPOIBL,
(bopMHUpOBaHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI YEJIOBEKA, a TAKIKE SKOJIOTUIECKH 000CHOBAaHHOTO
OTHONICHHUS K CBOEMY 3J0pPOBbI0 W MPHUPOAHON cpene. Peanusyercs xumudeckoe oOpa3oBaHUe
o0yyJaroImuxcs Ha YPOBHE CPEIHET0 001Iero oopa3oBaHus CPEeACTBAMU yU4EeOHOTO MpeaMeTa « XUMHSD,
coJIep>KaHue U MOCTPOEHUE KOTOPOTO ONpPEAENICHbI B TPOrpaMMe 110 XUMHUH € YIETOM crelIU(PUKUA HAyKU
XMMUH, €€ 3HAYCHHS B MO3HAHWU NPUPOABI M B MAaTEPUAIBHOMN JKU3HU OOIIECTBA, a TAKXKE C YUETOM
o0IIMX LIeTIe U MPUHIIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHIE CHCTEMbI CPETHETO 00IIEro
obpasoBanus B Poccuiickoit @enepanuu.

XUMHsI KakK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaer ocoOyi pojb B COBPEMEHHOU
LUMBUJIM3ALMU, B CO3/IaHUM HOBOW 0a3bl MarepHalbHOM KynbTypbl. OHa BHOCHUT CBOM BKJIaJI B
(dbopMHpOBaHHE PALMOHAIBHOTO HAYYHOTO MBIIUICHHUS, B CO3[JaHHE LEJIOCTHOTO Ipe/ICTaBIeHUs 00
OKpY KaroIlleM MUpPE KaK O €IMHCTBE IPUPO/IbI U UeIOBEKa, KOTOpoe POpMUpPYETCs B XUMUU HAa OCHOBE
ITOHMMAaHHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U MEKY CTPOCHHEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSMU PUMEHEHUS.

TecHo B3aMMOAEWCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHUS CTajla HEOTHEMIIEMOMN
4acTbI0 MUPOBOW KYJIBTYpbl, HEOOXOJUMBIM YCIOBHEM YCHELIHOTO TPyJa U >KM3HU KaKJOro 4ieHa
obmectBa. CoBpeMeHHass XMMHs Kak Hayka cCO3MJareibHas, KaKk HayKa BBICOKMX TEXHOJIOTUH
HalpaBJieHa Ha PELIeHHE INI00ANbHBIX MPOOJeM YCTOWYMBOTO Pa3BUTHUS YEIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUYECKOH, MUIIEBOM, FIKOJOrMUECKONH OE30MaCHOCTH U OXPaHbl 370POBBSI.

B cooTBercTBUM ¢ 0OIIMMHU TIEJISIMU ¥ TIPUHIIMITAME CPETHET0 00111eT0 00pa30BaHus COEpKaHNe
npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb U3YUEHHUs1) OPUEHTHPOBAHO MPEUMYIIECTBEHHO
Ha  OOMIIEKYIbTYPHYIO TOJATOTOBKY OOydYalOIIMXCS, HEOOXOIAUMYI UM JJIs  BBIPAOOTKH
MHUPOBO33PEHUYECKUX OpPUEHTHPOB, YCIEIIHOINO BKIIOUEHUS B JKU3Hb COLIMYMa, HPOJOKEHHUS
o0pa30BaHMs B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTraBisiomuMu IpeaMera «XUMUs» ABISIOTCS 06a30Bble Kypchl — « OpraHuyeckasi XuMus» u
«OOmiasi U HeopraHudeckas: XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUsS KOTOPBIX SBIISIOTCA
OCHOBBI 0a30BOI HAYKU: CHCTEMa 3HAHUH [0 HEOPTaHWYECKON XMMHUH (C BKIIOUEHUEM 3HAHUN U3 001eit
XUMHH) U OpraHnyeckor xumuu. GopMuUpoOBaHUE JAHHON CHCTEMbl 3HAHUM MPH M3YUYEHUH NpeaAMETa
obecreyrBaeT BO3MOKHOCTb PACCMOTPEHHUS BCETO MHOT000pa3us BEIIECTB HA OCHOBE OOIIUX MOHATHH,
3aKOHOB U TEOPUN XMMUH.

CrpykTypa coaepxanus KypcoB — «Opranndeckas XuMusi» 1 «O0111asi 1 HeoOpraHu4eckast XUMHsDY
chopMupoBaHa B MpoOrpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO MOJAXO0Ja K M3YYEHHUIO Y4eOHOTo
MaTtepuaia M 0OyCIOBJIiEHA HCTOPHMYECKHM OOOCHOBAHHBIM DAa3BUTHEM 3HAHUH Ha OMNpeAeTEHHBIX
TEOPETUYECKNX YPOBHSX. Tak, B Kypce OpraHn4eckoil XMMHUHU BEIECTBA PACCMATPUBAIOTCS HA YPOBHE



KJIACCUYECKOW TEOPHUH CTPOCHHSI OPIrAaHMYECKUX COEMHEHUH, a TAK)KE Ha YPOBHE CTEPEOXUMUYECKUX U
AJIEKTPOHHBIX TMPEJCTABICHUH O CTpoeHHH BemecTB. CBelneHUs 00 M3ydaeMbIX B Kypce BEIecTBax
JAIOTCS B Pa3BUTHH — OT YTJIIEBOJIOPOAOB JI0 CIOKHBIX OMOJIOTMYECKH aKTUBHBIX cOeIMHEeHUN. B kypce
OpPraHUYECKOM XWMHUHM TIOIY4aloT pa3BUTHE C(OPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs IEPBOHAYAIIbHBIEC TPE/ICTABICHUS O XUMUYECKOM CBA3H, KJIaCCU(PUKAIMOHHBIX MPU3HAKAX
BELIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XMMUUYECKOI peakLuu.

[Tox HOBBIM YIJIOM 3peHUs B peaMeTe «XUMHsD 0a30BOr0 YpOBHSI pacCMaTPUBACTCS U3YUYCHHBIN
Ha YpOBHE OCHOBHOT'O 00IIIero o0pa3oBaHusi TEOPETUYECKH MaTepuai U (PaKTOJIOTHIECKUE CBEICHUS
0 BEILleCTBaX M XUMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce «O01as 1 HeopraHuueckasi XuMHusH»
00y4aromuMcsl TPEIOCTABISAETCA BO3MOKHOCTh OCO3HATh 3HAYCHHE NEPUOJUYECKOTO 3aKOHA C
OOIIETEOPETUYECKUX M METOAOJIOTMYECKUX MO3UIUHN, TIy0Xe MOHATh HCTOPHUYECKOE H3MEHEHHE
(GyHKIUH 3TOTO 3aKOHA — OT 0000IIaOMIEH 10 OOBSICHSIONICH U TPOTHO3HPYOIICH.

Enunas cucrtemMa 3HaHMI O BaKHEWIIMX BEIIECTBaX, MX COCTaBE, CTPOCHHM, CBOWCTBaxX M
IIPUMEHEHHUH, a TAKKE€ O XUMHUYECKMX PEAKIMAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX IMPOTEKAHUS
nonoJHsierca B Kypcax 10 u 11 kinaccoB anemMeHTamMu CoAepKaHus, UMEIOIUMHU KYJIbTYPOJIOTHUECKHUI
U NPUKIAAHON XapakTep. JTH 3HaHMs CIIOCOOCTBYIOT NMOHMMAHMUIO B3aUMOCBSI3U XUMHUU C APYTUMHU
HayKaMH, pacKpbIBalOT €€ pPOJib B I[I03HABATEIIbHOW W MPAKTUUYECKOW [JEATEIbHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCIIMTAHUIO YBa)KEHHS K IMPOIECCY TBOPYECTBA B OOJACTH TEOPUHU M MPAKTUIECKHUX
MPWIOKEHUH XHWMHUH, I[OMOTAIOT BBIMTYCKHUKY OPUEHTHUPOBATHCA B OOIIECTBEHHO U JUYHOCTHO
3HAYUMBIX MpoOJIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUUECKU OCMBICIUBATH MHPOPMALUIO U IPUMEHATH
e€ J1J1s1 OTNIOJIHEHUS 3HAaHUH, pEICHUSI MHTEJUIEKTYaJIbHbIX U HKCIIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX
3aja4. B nenom copepxanue yueOHOro rpeaMera « XMMHsh TaHHOTO YPOBHS U3YUYEHHsI ODUEHTUPOBAHO
Ha (opMUpPOBaHUE Y 00YUAIOIINXCS MUPOBO33PEHUYECKON OCHOBBI [Tl MOHUMAaHUS (HUI0COPCKUX UIEH,
TaKWX KakK: MaTepHajbHOE E€IWHCTBO HEOPTaHWYECKOTO W OPraHMYECKOr0 MHpPa, OOYCIOBIEHHOCTH
CBOMCTB BEIIECTB HX COCTABOM U CTPOCHUEM, I[103HABAEMOCTb NPUPOIAHBIX SBJICHUN MyTEM
OKCHEPUMEHTa W PEUICHHUs MPOTHBOPEYU MEXAy HOBBIMH (aKTaMH U  TEOPETUYECCKUMHU
MPEANOChIIIKAMH, OCO3HAHME POJIM XMMHUHM B PELICHUM HKOJOTHUYECKUX MpobieM, a Takxke MpodiiemM
cOepeKeHUsI SHEPTeTHUYECKUX PECYPCOB, ChIPbsl, CO3/JaHUSI HOBBIX TEXHOJIOIMH U MaTepUasoB.

B mutane pemnenus 3amad BOCHUTAHMS, PAa3BUTHS U COLHUANM3AIMKM OOYYaIOIIUXCS TPUHSTHIC
MpOrpaMMoOil MO XMMHHM TOAXOAbl K ONPEICNICHUI0 COAEPKAHHUS U IOCTPOCHMS TpeaMeTa
peaycMaTpuBaloT GOPMHUPOBAHNE YHUBEPCAIbHBIX YUEOHBIX IEHCTBHM, HMEIOINX 0a30BO€ 3HAUEHUE
JUIS Pa3JIMYHBIX BUJIOB JESATEILHOCTH: PELIEHUs Tpo0ieM, MOUCKa, aHaIu3a 1 00paboTKu HHpOpMaIH,
HEOOXOJUMBIX JJIsi TPUOOPETEHMs ONbITa MPAKTHUUECKOW W HCCIEI0BaTEIbCKONW JesITeIbHOCTH,
3aHMMAIOILEN BaXKHOE MECTO B TO3HAHUU XUMUHU.

B mpaktuke mpenogaBaHus XMMUU KaKk Ha yPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, TaK U Ha
YPOBHE CpeHEro o0miero oopa3oBaHus, U OMPEIEIIEHUN COJEPKATEIbHON XapaKTEpUCTUKU LieTeH
U3y4EHMs] TpEAMETa HAIpPaBJIEHUEM IIEPBOCTENEHHONM 3HAYUMOCTU TPAJULMOHHO TNPU3HAETCA
(hopMHpOBaHNE OCHOB XMMHYECKON HayKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUUYECKON
JEATEIbHOCTH Y€JIOBEKA U KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM KyJbTYpbl. C METOINYECKON TOUKU
3peHus TaKOM MOAX0JT K ONPEENICHUIO LeIel N3yUeHUs MTPeIMeTa SBJISIeTCS BIIOJIHE OMPAaBIaHHBIM.

CornacHo JaHHOUM TOYKE 3pEHUs TTAaBHBIMU IEISIMU U3YUYCHUS TpeaMeTa « XuMus» Ha 0a30BOM
yposHe (10 -11 xJ1.) siBIISIIOTCSA:

e (OpMHUPOBAHHE CHCTEMbl XUMUYECKUX 3HAHUHN KaK Ba)XHEHIIIEH COCTABIISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA, B OCHOBE KOTOPOH JIeXKaT KIFOYEBBIC MOHSTHS, (yHIaMEHTAIbHbBIE
3aKOHBI W TEOPUU XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOEGHHE U IOHMMAHHUE CYIIHOCTH
JOCTYIHBIX 00OOLIEHUH MHPOBO33PEHUYECKOIO XapakTepa, O3HAKOMJIEHHE C HCTOpHEeH HuX
pa3BUTHS U CTAHOBJICHMUS;

e (QopmMupoBaHHWE W pa3BUTHE TMPEACTABICHUI O HAYYHBIX METOJaX IIO3HAHWS BEIIECTB U
XUMHUYECKHUX peakluid, HEOOXOJAUMBIX AJIsi MPUOOPETEHHs] YMEHU OpUEHTUPOBATHCS B MHpE
BEIIECTB WU XUMHUYECKUX SBIECHUN, HUMEIOIIHUX MECTO B MPUPOJAE, B MPAKTUUECKOU U
TTOBCETHEBHON )KU3HU;



e pa3BUTHE YMEHUH U CIOCOOOB JIEATEIBHOCTH, CBSI3AHHBIX C HAONIOJICHHEM U OOBSICHEHHEM
XMMHUYECKOT0 3KCIIEPUMEHTA, COOIIOICHIEM MIPAaBUI 0€30MacHOr0 OOPAIIEHHUS C BEIIECTBAMHU.

Hapsiny ¢ stum, cozepxaTenbHas XapakTepHCTHKa LeJell M 3ajJady H3y4YeHHs IMpeaMeTa B
porpaMMe MO0 XMMHUHU YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMH NPHOPHTETAMHU B
cucteMme cpenHero ooOuiero o6pasoBanus. CerojHs B MpenofaBaHUM XUMHUU B OOJbILIEH CTENeHU
OTHAETCS MPEANOYTEHUE MPAKTUUECKOW KOMIIOHEHTE COJepKaHusi OOydeHHUs, OpUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHHMKA 00I111€00pa30BaTeIbHON OpraHu3alliy, BIAJCIONIEro He HaOOpoM 3HaHHM, a
(YHKIIMOHATTLHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHUSMU aKTUBHOTO IMOJYYCHHS 3HAHUN U
MPUMEHEHHUSI X B PEabHON )KU3HU JIJIS1 peLICHHs] MPAKTUYECKUX 3a]1a4.

B cBsi3M ¢ 3TUM Tpu M3ydYeHUU MpeaMeTa «XUMHUS» JTOMUHHPYIOIIee 3HAYCHHE MPHOOPETaIoT
TaKue LeIH U 33]1a41, KaK:

ajanranus OOyJaromMXCs K YCJIOBUSM JIMHAMUYHO Pa3BUBAIOIIETOCS MUpa, (opMUpOBaHUE
WHTEJUJIEKTyaJIbHO ~ Pa3BUTOM  JUYHOCTH, TOTOBOW K CamMO00pa3o0BaHUIO, COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO TPAaMOTHBIX PEIICHWH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIHsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHE y OOYYAIONIMXCS KJIFOYEBBIX HABBIKOB (KIFOYEBBIX KOMITCTEHITUH), MMEIOIIHX
YHHUBEpPCAIbHOE 3HAUCHUE IS PA3IMYHBIX BUJOB JCATEILHOCTHU: pEHIeHUs MpobdieM, oUcKa, aHaanu3a
1 00paboTKH HHPOPMAIHH, HEOOXOIUMBIX JIJISI IPUOOPETEHHUS OIBITA ACSITEILHOCTH, KOTOPAsk 3aHUMAET
BaXHOE€ MECTO B MO3HAHWU XHMMHUH, a TaKXkKe Ui OLEHKH C MO3ULUN 3KOJOTHYECKOW 0e30MacHOCTU
XapakTepa BIMSHUS BEIIECTB U XUMUYECKUX IIPOIIECCOB HA OPraHU3M UYeJIOBEKA U MPUPOJIHYIO CPEIY;

pa3BUTHE TIO3HABATENbHBIX HHTEPECOB, HHTEIICKTYyallbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
00y4aromuXxcsi: CIIOCOOHOCTH CaMOCTOSITEIIBHO IPUOOPETATh HOBBIC 3HAHUSI 10 XMMHH B COOTBETCTBUU
C JKU3HEHHBIMH MOTPEOHOCTSIMU, HCIOJIB30BAaTh COBPEMEHHbIE MH(DOPMAIIMOHHBIE TEXHOJOTUU IS
MOVICKA ¥ aHAJIM3a YY4eOHON M HaAyIHO-TIOMYJIIPHOU HH(OPMAIINY XUMHUYECKOTO COICPKAHMS;

dbopMupoBaHHEe U pa3BUTHE Yy OOYYAIOIIUXCS ACCOLMATUBHOTO M JIOTHUYECKOTO MBIIICHUS,
HaOJII0AAaTeNbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBIE 0COOCHHO HEOOXOIMMBI, B YaCTHOCTH, TIPH
TUTAHUPOBAHUH U TTPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAHHUE Y OOydYaroMMXcs yOeKIEHHOCTH B TYMaHUCTUYECKON HAMPABIEHHOCTH XUMUU, €€
BaYXHOM POJIM B PEIICHUU TI00ANBHBIX MPOOJIeM pallMOHAIBHOTO MPUPOIOTIONb30BAHMS, TTOTIOTHEHUS
SHEPTEeTUYECKUX PECYpPCOB M COXpPAHEHUS MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OepeKHOT0 OTHOIIIEHUS K PUPOJIE U CBOEMY 3/I0POBBIO, a TAK)KE MPUOOPETEHHUS OTIBITA UCTIOIb30BAHUS
MTOJTYYCHHBIX 3HAHWW IS TIPUHSATUS TPAMOTHBIX PEIICHHWNA B CHTYAIUSIX, CBSI3aHHBIX C XUMHUYCCKHUMH
SIBIICHUSIMU.

B yueOnoM mtane cpegHero o0riero oopazoBaHus MpeaMET « XUMHUs 0a30BOTO YPOBHS BXOJIUT B
cocTaB IpeaMeTHOM obnacTu « EcTrecTBeHHO-HAYYHBIE TPEMETHD.

OO111ee ynCiIo YacoB, OTBEAEHHBIX JJI U3yUEHUSI XUMUH, HA 0a30BOM YPOBHE CPEIHEr0 0OIIEro
oOpa3zoBanusi, cocTaBisgeT 68 yacos: B 10 kiacce — 34 yaca (1 gac B Hepento), B 11 kiacce — 34 vaca (1
4ac B HEJICIIIO).

COIEPKAHUE OBYYEHMUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKO XUMUH

[Ipenmer  opranuuyeckoi  XuUMHHM: €€  BO3HUKHOBEHHE, pa3BUTHE U  3HAUYEHUE
B TOJYYEHUM HOBBIX BELIECTB M MaTepuasoB. Teopusl CTpOEHHS OpraHMYECKHX COEIMHEHUN A.
M. BytnepoBa, €€ ocHoBHble ToOJOXeHUsA. CTPyKTypHble (QOPMYJbl OPraHUYECKHX BEIIECTB.
I'omounorus, usomepus. XumMudeckasi CB3b B OPraHUYECKUX COEAMHEHUAX — OJMHAPHBIE U KPATHBIE
CBSI3H.



[IpencraBnenne o kiaccuuKaMy OpraHMYEcKUX BemlecTB. HoMeHkiaTypa opraHMYecKHX
COCIMHEHUI (cHCTeMaTH4ecKas)) U TpPUBUAJIbHBIC HA3BaHUS BAXKHEUIIMX MPEICTaBUTENICH KIacCOB
OpraHUYECKUX BELIECTB.

OKCIEPUMEHTAIbHBIC METOJIbl W3YYEHUsl BEIIECTB M WX TMPEBPALICHUN: O3HAKOMIICHHE C
oOpa3naMu OpraHM4yeckuX BEIIECTB W MaTepualaMd Ha HMX OCHOBE, MOJEIUPOBAHUE MOJIEKYII
OpPraHMYECKUX BEIIECTB, HAOIIOACHHE M OINMCAHUE JACMOHCTPAIMOHHBIX OIBITOB MO IMPEBPAIICHUIO
OpPraHMYECKUX BEILECTB IPU HarpeBaHUU (TIaBJIeHUE, 0OYTIIMBaHUE U TOPEHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psia. MeTaH U 3TaH — IpOCTEIINe IPEICTaABUTENN
QIKaHOB: (DM3MYECKHME M XUMHUYECKUE CBOMCTBA (peakiuu 3aMEIICHHUS M TOPCHHs), HaXOXKICHHE B
MPUPOJIE, IOJyYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJIOTHYECKUH psii. DTWIEH W NPOINUJIEH — MPOCTEHIINe
MIPE/ICTAaBUTENIM AJIKEHOB: (U3WYECKUE U XUMHUYECKHEe CBOMCTBa (peakuuu TUIPUPOBAHMUS,
raJIoreHUPOBAHUS, TUIpaTAIlMH, OKUCICHUS U TIOJIMMEPHU3ALINH ), TIOTyYSHHUE U IPUMEHEHHUE.

Anxaauensl: Oytaauen-1,3 u metunOyTtaaueH-1,3: ctpoeHue, BaXHEUIITNE XUMUYECKIE CBOMCTBA
(peakiust monmmmepusaiun). [lomydyeHne CHHTETUYECKOTO KayuyyKa U Pe3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTU CTPOEHUS, TOMOJOTHYECKHM psl. ALIETUIEH — MPOCTEHIINN
MPEACTaBUTENh QJIKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHME M XHWMHUYECKHE CBOWCTBA (pEaKiuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIINH, TOPEHHS ), TOTyUYeHUE U IPUMEHEHHE.

Apenbl. beHzom: cocrtaB, CTpocHHE, (QHU3NYECKUE W XUMHUYECKHE CBOWCTBA (peakuuu
raJIoreHUPOBAHUS M HUTPOBAHUS ), IOJTyUeHUE U IPUMEHEHHE. 101y01: cocmas, cmpoeHue, husuueckue
U Xumuyeckue  ceolticmed  (peakyuu — 2an02eHUpPOBAHUs U HUMPOBAHUS),  NOJYyYeHue U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHUecKas CBSI3b MEX/y YIJIEBOJOPOAAMH, IPUHALJICKAITUMU
K pa3JINYHbIM KJIaccaM.

[Ipupoanbie UCTOYHUKH yTIeBOA0poAoB. [Ipuponnslii raz u nomytasie HedTsHbIE ra3bl. Hed1h 1
e¢ mpoucxoxaenue. CrocoObl TepepabOTKM He(TU: TMeperoHka, KPEeKHHT (TEPMUYECKHUH,
KaTaauTH4eckuii), muponus. [IpoaykTsl nepepadboTku HeTH, X TPUMEHEHHUE B IPOMBIIIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib U MpoayKThl €ro nepepaboTKH.

OKCIEPUMEHTAIbHBIE METOJbl M3YYEHHWsS BEIIECTB M WX MPEBPALICHUN: O3HAKOMJIEHUE C
oOpasmamMu TuIacTMacc, KaydyykoB W pe3uHbl, kojuiekiuu «Hedtb» u «Yromby, MoaenupoBaHue
MOJIEKYJ YTJIEBOJOPOAOB U TalOr€HOMPOU3BOIHBIX, IPOBEICHIE MPAKTUISCKONW PAOOTHI: MOTYUYCHHE
STUJICHA U U3YYEHHUE €T0 CBOMCTB.

PacuérHeie 3a1ayu.

Brruucnenust o ypaBHEHUI0O XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA MCXOTHOTO
BEIIECTBA WM MPOJYKTa PeaklUu MO M3BECTHBIM Macce, 00bEMY, KOIMYECTBY OAHOTO U3 MCXOJHBIX
BEILIECTB UJIU TTPOTyKTOB PEAKIINN).

Kuciopoacoaep:kamue oprannyeckue coeinHeHUs

[IpenenbHbIe OTHOATOMHBIE CIUPTHI. METaHOI U ATAaHOJ: CTpOEHUE, (PU3NIECKHE U XUMHUYECKUE
CBOMCTBa (peakuuu C aKTUBHBIMH MeETajUlaMH, TaJOT€HOBOJOPOJAMH, TOPEHHE), MPHUMEHEHHE.
Bomoponubie cBs3m Mexay MOJEKyldamMH COUpTOB. JlelicTBHME MeTaHOJIa W ATAaHOJA Ha OpPraHu3M
YeJoBeKa.

MHOroaroMHbI€ CIUPTHI. DTUIICHTIIMKONb U TIHUIEPUH: CTPOCHHE, (HU3UUYECKUE U XUMUYECKHE
CBOMCTBa (B3aMMOJIEUCTBUE CO IIEJIOYHBIMM METAJJIaMHU, KaYECTBEHHAs PEeaklMsi Ha MHOTOATOMHBIE
cnupThl). JlelicTBre Ha OpraHu3M 4enoBeka. [[puMeHeHue riuiepruHa U dTHIICHTITUKOJIS.

@DeHo: CTPOCHHE MOJEKYJbl, (hU3MUeCKHe W XHUMHUYECKHe CBOMCTBa. TOKCHYHOCTH (heHoua.
[Ipumenenue denomna.

Anpaerunpl U kemorvl. DopManbIeTu, aleTalbJAeTua: CTpOeHUe, (PU3HUECKUe U XUMHUYECKUe
CBOHMCTBa (pEaKkIMd OKHWCJEHUS W BOCCTAHOBJICHMS, KA4YeCTBEHHBIC pEAKIMH), TOJIyYeHUE |
MIPUMEHEHUE.

OnHOOCHOBHBIE Tpe/eabHbIe KapOOHOBBIE KHUCIOTHL. MypaBbHHAsT W YKCyCHash KHCJIOTHI:
CTpoeHue, (U3MUeCKhe M XUMHUYECKHE CBONCTBa (CBOICTBa, OOIIMe ISl Kilacca KHUCIOT, PEeaKIus




sTepuduKalym), norydeHue u npuMenenue. CteapuHoBas U OJIEMHOBAsI KUCIOTHI KaK MPeICTaBUTENN
BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE ICHCTBHE.

Crnosxuble 3GUpbI KaKk MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MIpoau3 crnoxHbIX 3QupoB. Kupbl.
I'mpponus xupos. [Ipumenenune xupoB. buosornueckas posb KUPOB.

VYrneBoabl: cocta, kiaccupukaluus yrieBojoB (MOHO-, IW- U mohucaxapunbl). ['mokoza —
MPOCTEUIIHNI MOHOCaXapu: 0COOEHHOCTH CTPOEHUS MOJEKYJIbl, (PU3NYECKHE U XUMUYECKHE CBOICTBA
(B3ammoperictBue ¢ rumpokcuaom meau(ll), okucnenne aMmmuadyHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTAaHOBJICHHE, OPOKEHHE TIIOKO3bI), HAXOXKJCHUE B MPUPOJIE, IPUMEHEHHE, OMOJIOTHYECKast POJIb.
®orocunre3. PpykTo3a Kak U30Mep IITFOKO3bI.

Kpaxman u nemirono3a kKak NpupoiHble nonuMepbl. CTpoeHHME KpaxMmanaa M LEJUIIOJIO3BI.
duznyeckue 1 XMMUYECKHE CBOICTBa Kpaxmaiia (TUIPOJIN3, KAUeCTBEHHAs! PEAKIIHs C HOI0M).

DKclepUMEeHTATbHbIC METOIbl H3YUCHHS BEIIECTB M MX IPEBPALICHUN: TIPOBEICHHE, HAOIIOICHHUE
U ONMHUCAHME JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CHUPTOB, KAUYECTBEHHBIC PEAKIUU OJHOATOMHBIX
cnupToB (OKkMcieHue HTaHosia okcuaoMm Menu(ll)), mMHOroaToMHBIX CHUPTOB (B3aUMOJCHCTBHUE
rauepuHa ¢ ruapokcuaom menu(ll)), ampaerugoB (OKUCIEHHE aMMHUAYHBIM pPAacTBOPOM OKCHJIA
cepedpa(l) u runpokcunom meau(Il), B3anmoaelicTBIE KpaxMaia ¢ H0JJ0M), IPOBEICHUE TPAKTUIECKOM
paboThI: CBOMCTBA paCTBOPA YKCYCHOM KUCIOTHI.

Pacuérnble 3anaum.

Boruncnenus mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOIUYECTBA HCXOTHOTO
BELIECTBA WM MPOJIYKTa peaklUy MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO U3 MCXOAHBIX
BEIIECTB WU MPOAYKTOB PEAKIINH).

A3oTcoziepikalie OpraHn4eckie CoeIMHEHusI.

AMUHOKHUCIOTHI Kak aM(OTepHble OpraHHuYecKue coequHeHHs. DPU3NYecKue U XUMHUYECKUe
CBOMCTBAa aMUHOKHUCJIOT (Ha pUMepe IIUIHa). buonornueckoe 3HaueHne aMUHOKHUCIIOT. [lenTuabt.

benku kak mpupoaHbIe BEICOKOMOIIEKYJIsIpHbIE coennHenus. [lepBuynasi, BTopu4Hasi U TpeTHYHAs
CTPYKTypa 0eiaKoB. XMMHUYECKHE CBOWCTBA OEJIKOB: THIPOJIN3, ACHATYpALlUsl, KAUECTBEHHBIC PEaKIIUU
Ha OeNKH.

OKClepuMEHTAIbHbIE METO/bl U3YUYEHHUSI BEIIECTB U UX NPEBPAIICHU: HaOII0I€HUE U OMMCAHNE
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATypalusl OEIKOB IPU HArPEeBAHUH, LIBETHBIE PEaKIU OEJIKOB.

BbicokomoniekyisipHble coeJUHEeHU

OCHOBHbBIE TIOHATHS XUMHUHU BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMEp, IOJIMMEp,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpH3AINM, CPEAHssT MOJIeKyJsipHas macca. OCHOBHBIE METOJbI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEMHEHUN — TOJIMMEPU3ALINS U TOJUKOHICHC AL

OKCIIEpUMEHTAJIbHBIE METO/bl M3YYEHHs BELIECTB W UX MPEBpALllEHUH: O3HAKOMJIEHHE C
o0pa3iiaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIyKOB.

MeKnpeAMETHBIE CBSI3H.

Peanuzanus MeXnpenMeTHBIX CBs3€dl Npu M3ydyeHUM opranumdeckoil xumuu B 10 Kiacce
OCYIIECTBIISIETCS] UEPE3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHATHH,
SBJIAIOIINXCS. CHCTEMHBIMHM JUISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTI'O IIMKJIA.

OO0mue ecTecTBEHHO-HAayuYHbIe TOHATHA: SIBJICHHME, HAy4HbIH (akT, rumores3a, 3aKOH, TEOpHS,
aHalu3, CHHTe3, KiIaccu(uKalus, TNEepUOJUYHOCTb, HAOMIOJACHNUE, W3MEpPEHHEe, DSKCIIEPUMEHT,
MO/IETTUPOBAHUE.

®dusuka: maTepus, dHEprus, Macca, aToM, IEKTPOH, MOJIEKyJa, DHEPreTUYECKUH YPOBEHb,
BEIIECTBO, TEJNO, 00BEM, arperaTHOe€ COCTOSIHHUE BEIECTBAa, (U3NYECKHE BEIMUMHBI M €IWHHUIBI UX
U3MEpEHUS.

buonorus: kierka, opranusMm, Ouocdepa, OOMEH BeUIECTB B oOpraHusMme, (HOTOCHUHTES,
OMOJIOTMYECKH aKTUBHBIE BelecTBa (O€NKH, yTriIeBOIbI, )KUPbI, (DEPMEHTHI).

I'eorpacdus: MuHepasbl, TOpHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLITUBO, PECYPCHI.

TexHosorys: NUILEBBIE MPOLYKTHI, OCHOBBI PAIMOHAIBHOTO IUTAHMS, MOIOLIUE CPENCTBA,
JIEKapCTBEHHbIE W KOCMETHYECKHE IpernapaThl, MaTe€pHajbl M3 HMCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.




11 KJIACC

OBILIAA U HEOPTAHUYECKASA XUMUSA

Teoperudeckne 0CHOBbI XMMHH

XUMHYECKHUH deMeHT. AToM. Sapo aToma, H30TOMBL. DIIEKTPOHHAS 000JI0YKA. DHEPTeTHICCKUE
YPOBHH, IOJYPOBHH. ATOMHBIC OpOHTaIH, S-, P-, O- 3aemeHThl. OCOOCHHOCTH paclpeeICHUs
AJNIEKTPOHOB MO OpOUTaiIsiM B aTOMax »JJIEMEHTOB IME€PBBIX YETBHIPEX TMEPUONOB. DIIEKTPOHHAs
KOH(HUTyparyst aTOMOB.

[Tepuonnueckuii 3axkoH u [lepronuueckas cucrema xumudeckux sneMentoB . 1. Menneneena.
Cs3p  nepuoguueckoro 3akoHa U llepuoanueckoil cuCTeMbl XMMHMYECKHX 3JIeMeHTOB /I
N. MenpeneeBa ¢ COBPEMEHHOM TEOPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHUSI CBOWCTB
XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEHIECTB 110 IPYyMIaM U MepUojaMm.
3HavYeHHNE NEePUOJNYECKOr0 3aKOHA B Pa3BUTUU HAYKHU.

Crpoenue BeniecTBa. XuMUYECKas CBsI3b. BUbl XUMUYECKOM CBS3M (KOBAJICHTHAs! HEMOJIApHAs U
MoJIApHAsi, MOHHAsA, MeTalmudeckas). MexaHu3Mbl O0pa30BaHUS KOBAJIEHTHOM XWMHUYECKOW CBS3U
(oOMeHHBIN U JOHOPHO-AaKIENTOPHBIN). Bomopoanas cBsi3b. BageHTHOCTh. DIEKTPOOTPULIATETLHOCTD.
Crenenb okucienus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa MONEKyIsipHOTO W HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH TOCTOSHCTBA COCTaBa
BelleCTBA. THUNBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOMICTBAa BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

[lonsstne o nucnepcHeIXx cucTemax. VICTHHHBIE M KOJUIOMJIHBIE pacTBOpbl. MaccoBas 1o
BEILIECTBA B pacTBOPE.

Knaccudukanusa Heopranuueckux coefuHeHuidl. HomeHkiaTypa HEOpraHMYeCKHUX BEIIECTB.
['eneTnyeckast CBsI3b HEOPraHUUYECKHUX BEIIECTB, MPUHAVICKALTUX K PA3TUIHBIM KJIACCaAM.

Xumuyeckas peaknus. Kriaccudukamuss XUMHYECKMX pEaKIWii B HEOPraHUYECKOW U
OpraHUYECKON XUMHUHU. 3aKOH COXPAHEHHS MACChI BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAIEHUS SHEPTUU
MPU XUMHYECKUX PEAKIIUIX.

CkopocTh peakuuy, €€ 3aBUCUMOCTh OT pa3iuuHbIX (akTopoB. OOpaTHMble peakLuu.
Xumnueckoe paBHoBecHe. DaKTOphI, BIMSIOUIME HA COCTOSHUE XUMHUUYECKOro paBHOBecus. [IpuHiun
Jle UlaTtense.

DnexTponauTuyeckas auccoruanys. CUibHbIe U cnadbie 371eKTpoiauThl. Cpeia BOJHBIX PAaCTBOPOB
BEILIECTB: KUCasi, HEUTpalbHas, IIET0YHAsI.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIEePUMEHTAIBHBIE METOJIbl M3YYCHHS BEIECTB U WX MPEBPAICHUN: JEMOHCTpaIus TabIuIl
«Ilepuoguueckas cucremMa xumuueckux »siemeHToB J[. W. MenaeneeBa», uszyudeHue Mojeneit
KPUCTAJUTHYECKUX PEemETOoK, Ha0II0IeHNe
U OMHCaHWE JEMOHCTPALMOHHBIX M JTAOOPATOPHBIX OMBITOB (pa3loKeHHE TEePOKCHIa BOJOpPOJA B
MPUCYTCTBUU KaTaJIM3aTOpa, OMPEICIICHUE CPElIbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHHUBEPCATHLHOTO
WHJMKATOpa, peaklMi UOHHOTO OOMEHa), MPOBEAeHUE MPAKTUUECKOM paboThl «BiusHUe pa3auuHbIX
(haKkTOpOB Ha CKOPOCTh XMMHUYECKON peaKkInmny.

Pacuérnpie 3a1a4u.

Pacuétel Mo ypaBHEHMSIM XMMHYECKHUX PEAKIUHA, B TOM YHCJIE TEPMOXHMUUYECKHE PACUETHI,
pPacy€Thl C UCIIOJIB30BAHUEM MOHATUS «MACCOBas 10JISI BEIIECTBAY.

Heopranuueckasi xummus

Hemerannsl. Ilonoxenne HemeramnoB B [lepuoanueckoil cucreMe XMMUYECKUX 3JIEMEHTOB /.
W. MennieneeBa u 0cOOEHHOCTU CTpOEHHsSI aToMOB. PU3HUECKHEe CBOICTBA HEMETAIOB. AJIJIOTPOIHS
HEMEeTaJJIOB (Ha MpUMepe KHCIopoaa, cepsl, pochopa u yriepoaa).

XUMHYECKHE CBOMCTBA BAKHEUIITNX HEMETAIUIOB (TaJIOTEHOB, CEPhI, a30Ta, (ochopa, yriepoaa u
KpEMHHUS1)  UX COSAMHEHUN (OKCHIOB, KUCIOPOACOAEPIKAIIUX KUCIOT, BOJIOPOJIHBIX COSTUHEHUN).

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB M UX COCTMHEHU.

Meraiuel. [lonoxenue wmeramnoB B Ilepuoanyeckoil cUCTEME XHMHUYECKHX 3JIEMEHTOB /l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUSI DJCKTPOHHBIX 000J0YEK aTOMOB MeTauioB. OOrue




¢uzmveckue cBorcTBa MeTawioB. CIUlaBpl METAJIOB. JJIEKTPOXUMHYECKUN PsI  HANPSHKCHUH
METaJUIOB.

XHWMHYECKHE CBOMCTBA BAXHEHITUX METAUIOB (HATPUH, KWW, KaJbIUH, MarHUH, alFOMAHUMN,
LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCIMHEHUM.

O6mue cnocoObl moxy4yeHus: MeTauioB. [IpuMenenue MeTamuioB B ObITY U TEXHHUKE.

OKCIEePUMEHTAIbHBIC METOJIbI M3YUYEHHUs BEIIECTB W MX MPEBPAICHUN: MU3YYCHHE KOJUICKIUU
«Mertamisl U CIJIaBbl», 00Pa3lOB HEMETAIIJIOB, PEIICHUE IKCIEPUMEHTAIbHBIX 3a/1a4, HaOI0IeHue U
OMHUCaHUE JIEMOHCTPAIMOHHBIX U JTAOOPATOPHBIX OMBITOB (B3aMMOJICUCTBUE TUIPOKCUIA ATFOMUHUS C
pacTBOpamMH KUCJIOT U LIEI0YeH, KaYeCTBEHHbIC PEaKIIMK HAa KaTHOHBI METAJLIOB).

PacuérHpie 3a1a4n.

Pacuérbl Maccel BemecTBa uiin 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBa, Macce WU
00BEMY OZTHOTO M3 YUACTBYIOIIUX B PEAKIIUHU BEUIECTB, pACYEThI Macchl (00BEMA, KOJIMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKIIMH, €CJIU OJITHO U3 BEILIECTB UMEET MPUMECH.

XuMUA U KU3Hb

Ponp xumum B oOecreyeHHH SKOJIOTHMYECKOM, SHEPreTHYecKoW W TMHIIEBOl 0e30MmacHOCTH,
pa3BuTuu MeAuIMHbL. [IoHATHE 0 HAYYHBIX METOaX MO3HAHMS BEIIECTB U XUMHUYECKUX PEaAKIIHil.

[IpencraBienuss 00 0OOIMIMX HAYYHBIX MPHUHIMIAX MPOMBIIUICHHOTO MOJYyYEHUs Ba)KHEHIINX
BEILIECTB.

UYenoBek B MHpE BEIIECTB U MaTepUANIOB: BaXXHEHIIME CTPOUTENIbHBIE MaTepualsbl,
KOHCTPYKIIMOHHBIE ~MaTepualbl, KpacKd, CTEKJIO, KEpaMHKa, MaTepHallbl JUId JJICKTPOHHKH,
HaHOMAaTepHallbl, OpraHM4YeCcKre U MUHEpaIbHbIEe y100pEHUS.

XuMHs ¥ 370pOBbE UEJIOBEKA: MpaBUia MCIOJIb30BAHUS JICKAPCTBEHHBIX MPENapaToB, MpaBuiia
6e30MmacHOro HCII0JIb30BaHUS IpenaparoB OBITOBOM XUMUU
B MOBCEHEBHOM KU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanmzanust MEXIpPEIMETHBIX CBSI3€H NMpU M3ydeHHH OOIIeld W HeopraHmyeckod xumuu B 11
KJIacCe OCYIIECTBISIETCS Yepe3 MCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUM, TaK W
TIOHSTUH, SBJISIOIIMXCA CUCTEMHBIMU TSI OTJEIBHBIX TPEJIMETOB €CTECTBEHHO-HAYUYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIC TMOHSATHS: HAy4yHBIA (PaKT, TUIMOTE3a, 3aKOH, TEOpUs, aHaJH3,
CUHTE3, KJaccu(UKaIus, MepruoIUIHOCTh, HAOIIOACHUE, YKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHUE,
SIBJICHHE.

dusnka: Marepus, SHEPrHsi, Macca, aToM, DJIEKTPOH, IPOTOH, HEWUTPOH, HOH, H30TOIl,
pPaMOaKTUBHOCTh, MOJIEKYJa, DHEPreTHUECKU YpOBEHb, BEIIECTBO, Tel0, OO0BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, PU3NMUECKUE BETUUYUHBI U €UHUIBI X U3MEPEHUSI, CKOPOCTD.

buonorus: kierka, opranusm, skocuctema, omochepa, MakKpo- ¥ MUKPOIIEMEHTHI, BUTAMHUHBI,
0OMEH BEIIECTB B OpraHU3ME.

I'eorpacdus: MuHepasbl, TOpPHBIE TTOPOIBI, MOJIE3HBIE HCKOMAeMbIe, TOTLTUBO, PECYPCHI.

TexHonmorus: XUMHYECKasi MPOMBIINIIEHHOCTh, METAJUIYPTUs, MPOU3BOJICTBO CTPOUTEIHHBIX
MaTepUasoB, CETbCKOX03SMCTBEHHOE IPOU3BOJICTBO, MUIIIEBas TPOMBIIUIEHHOCTh, (hapMalleBTUYECKas
MIPOMBIIIIIICHHOCTh, MPOU3BOACTBO KOCMETHUYECKHX IPENapaTroB, MPOU3BOJICTBO KOHCTPYKITMOHHBIX
MaTepuaioB, JIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHUHM HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOSHHUS OO0YYAIOIIMMHUCS MPOTrpaMMm
cpemHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM, METAlpPEJIMETHBIM U TMpeAMETHhIM). HayuHo-
METOJAMYECKON OCHOBOW NIJisi pa3palbOTKH IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTpaMM CPEIHETO
o011ero 00pa3oBaHuUs SBISETCS CHCTEMHO-/I€ATETbHOCTHBINA MOAXO/I.



B coOTBETCTBUH € CHCTEMHO-IEATENBHOCTHBIM IIOJX0A0M B CTPYKTYPE JIMYHOCTHBIX PE3yJIbTATOB
OCBOCHHSA TIpenMeTa «XUMUS» Ha YPOBHE CPEAHEro 00Iero oO0pa3oBaHUS BBIACIEHBI CIEIYIOIINE
COCTaBJISIOLIHE:

OCO3HaHME OOYYAIOUIMMUCA POCCUICKOW TIpaXTaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYHE MOTUBAIUH K 00yUEHUIO;

LIEJICHANPABICHHOE pa3BUTHE BHYTPEHHMX YOEKJAECHUH JIMYHOCTH Ha OCHOBE KJIHOYEBBIX
LEHHOCTEW ¥ UCTOPUUECKUX TPATUINUK 0a30BOM HAYKH XHMUHU;

TOTOBHOCTh M CIIOCOOHOCTb OOYy4YaroIMXcs pYKOBOJACTBOBATBCA B CBOEH [JESATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, IPUCYIIIMMHU [EJIOCTHOM CUCTEME XUMHUECKOT0 00pa30BaHus;

HaJINYME IPAaBOCO3HAHMS IKOJIOTMYECKOM KyJIbTyphbl U CIIOCOOHOCTH CTaBUTh LIEJIM U CTPOUTH
YKU3HEHHBIE IUUIaHBbI.

JInuHOCTHBIE PE3yJbTaThl OCBOEHUS IpeaMera «XHUMHsS» JOCTUTaloTCs B €MHCTBE y4eOHOH U
BOCIIUTATEIbHON AESITEIbHOCTH B COOTBETCTBUM C TYMaHUCTUYECKUMU, COLTUOKYJIbTYPHBIMHU, TyXOBHO-
HPABCTBEHHBIMH ILIEHHOCTSIMH M HJ€ajJaMH POCCHMCKOro Tpa’kJaHCKOIo OOIIECTBA, HNPUHATHIMU B
o0IIecTBE HOpMaMH H TPaBHJIAMH IOBEIEHUs, CHOCOOCTBYIOIIMMH IPOIECCaM CaMOITO3HAHMSA,
CaMOpa3BUTHUSI U HPABCTBEHHOT'O CTAHOBJICHUS JINUYHOCTU 00YyYarOIIUXCS.

JIMYHOCTHBIE PE3yIbTATHl OCBOCHHSI MTPEaMETa « XUMUS» OTPAXKAIOT C(HOPMUPOBAHHOCTH OIIBITA
[I03HABATEIbHOM U MPAKTUYECKOMN 1eATEIbHOCTH 00yUarOIIUXCsl [0 peann3aluu NPUHTHIX B 00I1eCTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIUTAHUS:

0CO3HAHMS 00YYAIOIIUMHICS CBOUX KOHCTUTYLIMOHHBIX MTPaB M 00s3aHHOCTEH, YBaKCHHS K 3aKOHY
U IIPABOIIOPAIKY;

IIPEJICTAaBICHUSI O COLUAIbHBIX HOPMAaX U MpaBUiIaxX MEKINYHOCTHBIX OTHOLLIEHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JESATEIbHOCTH IPU CO3/JaHUM YYEOHBIX IPOEKTOB,
pelieHnH yueOHbIX U MO3HABATEIBHBIX 3371a4, BHITIOJTHEHUH XUMHUECKUX IKCTIEPIMEHTOB;

CMOCOOHOCTH NMOHMMATh M NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI IpYTHX MpH
aHaJIM3€ pa3IMYHbIX BUJOB YUeOHOU e TeNbHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUS

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUUECKOMY U HayYHOMY HACJIEUI0 OT€YECTBEHHOW XUMHH;

YBaKEHHsI K MpPOIECCYy TBOPYECTBA B OOJACTH TEOPUHM U MPAKTHUECKOTO MPUMEHEHUS XUMHH,
OCO3HaHHUS TOTO, YTO JOCTHIKEHHS] HayKH €CThb PE3yJbTaT JJIMTEIbHBIX HAOIIOJAECHUN, KPOIOTIUBBIX
JKCIIEPUMEHTAJIbHBIX MIOMCKOB, TIOCTOSIHHOTO TPYAA YUYEHBIX U IIPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJYUYEHUHU U MOCIEIYIOIIEM aHAIN3€ UHPOpPMAIUHU O
MIEPEIOBBIX TOCTHKEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEICHMS,

CIIOCOOHOCTH  OLIEHMBaThb  CHUTYyallMM,  CBA3aHHbIE C  XUMHYECKMMM  SBJICHUSIMU,
Y IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MIOBE/IEHUE U MOCTYIIKA CBOUX TOBAPUIIIEH C MO3UIIMI HPAaBCTBEHHBIX
Y TIPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUN ITUX MOCTYIKOB;

4) popMupoOBaHUS KYJIbTYPbI 310POBbI:

MOHMMaHMUsI LEHHOCTeW 370poBOr0 M Oe3omacHOro obpa3a JKU3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3MYECKOMY U TICUXUYECKOMY 37J0POBbIO;

co0Jr0IeHHS TTpaBUJI 6€30IaCHOT0 0OpallleHHs! ¢ BEIIECTBaMH B OBITY, TOBCETHEBHOM KU3HU U B
TPYZIOBOM JEATENBHOCTH;

MOHMMAaHHMsI LIEHHOCTH TPaBHJI UHAWBUAYAIBHOTO U KOJJICKTHBHOIO 0€30IacCHOTO MOBEACHUS B
CUTYalUsX, YTPOKAIOLIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHMS TMOCJIEJICTBUM W HENPHUIATUS BPEIHBIX MpPUBBIUEK (YNOTpeOJIEHUsT ajKoroJs,
HapKOTHUKOB, KYpEeHHUSI);

5) TpynoBOro BocnuTAHUS:



KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEJOBATENbCKOM  JIeATEIBbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATSIBHOCTH;

YCTaHOBKH Ha aKTMBHOE YYaCTHE B PEIICHUHU IIPAKTUYECKUX 3a7a4 COLMAIbHON HAIIPABJIEHHOCTU
(B paMKax CBOEro Kjiacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3YyUEHHUIO Ipodeccuil pa3inyHOro poja, B TOM YMCIE€ Ha OCHOBE
IIPUMEHEHHUSI [TPEIMETHBIX 3HaHUH 110 XUMUH;

YBaXCHHUs K TPy, JIIOJAM TPyJa U pe3yabTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBUAYaJIbHOW TPAaEeKTOPUH OOpa3oBaHMsA, Oymylien
npodeccud M pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4ETOM JIMUYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPEOHOCTEN 00I1IeCTBa;

6) IK0JIOTHYECKOT0 BOCTIUTAHUSA:

HKOJIOTHYECKH 11e7IeCO00Pa3HOro OTHOUICHHUS K IPUPOE, KaK UCTOYHUKY CYIIECTBOBAHUS JKU3HU
Ha 3emiie;

MOHUMAHMS TJO00AILHOTO XapaKTepa OHKOJOTHUYECKUX TMPOOIeM, BIUSHHS HSKOHOMHYECKHX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLUAIBHOM CPEIbL;

OCO3HaHUS HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTM)KEHUM XMMHU JJIsl PELIEHHUs BOIPOCOB
PaLMOHAIBHOTO IPUPOAOIIOIb30BAHNUS;

AKTUBHOT'O HENPUATHUS NCHUCTBUN, IPUHOCALIMX BPEI OKPYKAIOLIEH NPUPOJHOU Cpene, YMEHUS
IIPOrHO3UPOBATh HEOJArONPUATHBIE 3KOJIOIMYECKHE IOCIEACTBUS MPEANPUHUMAEMbIX JIEHCTBUN U
[IPEOTBPALLATD UX;

HaJIM4YUS  Pa3BUTOIO  OJKOJIOTMYECKOIO  MBIIUIEHUS, OKOJIOIMYECKOHM KyJIbTYpbl, OIIBITA
JESITEIbHOCTH 3KOJIOTUYECKON HaIlPaBJI€HHOCTH, YMEHUS PYKOBOJICTBOBAThCS MU B MIO3HABATEIbHOM,
KOMMYHUKAaTUBHOM M COLIMAIBHOM NpPAKTHUKE, CIIOCOOHOCTHM M YMEHHs aKTHBHO IPOTHBOCTOSATH
uaeosioruu xemohoouu;

7) IEHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BHUTHS
HayKM U OOILIECTBEHHOM MPAKTUKH;

MMOHUMAaHUS CEU(PUKN XUMUU KaK HayKH, OCO3HAHUS €€ posid B POPMHUPOBAHUH PAILIIOHATBHOTO
HAYYHOT'O MBIIUIEHUS, CO3/IaHUM IIEIOCTHOTO MPEICTaBIEHUS 00 OKpYIKaroIlleM MUpPE KakK O €JMHCTBE
MPUPOJBI U YEJIOBEKA, B TIO3HAHUM NMPUPOAHBIX 3aKOHOMEPHOCTEH U PELICHUH MPOOIeM COXpaHEHUs
IIPUPOJIHOTO PAaBHOBECUS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHUHU JUIsI COBPEMEHHOW NMBWIM3ALMU: B €€
I'YMaHHCTHYECKOI HalpaBIEHHOCTH U BaKHOU POJIM B CO3/JaHUU HOBOM 0a3bl MaTepUaIbHOM KyJIbTYpHI,
pelIeHnr TI00albHbIX MPOOJIEM YCTOMUMBOIO pa3BUTHSI YEJIOBEUYECTBA — ChIPEBOI, SHEPTreTHUECKOH,
MUILIEBOM 1 KOJOrMYecKol 6€30MacHOCTH, B Pa3BUTHUH MEAMLIMHBI, 00ECTIEYEHUH YCIOBUH yCIEITHOTO
TpYJa ¥ 3KOJOTHYECKH KOM(OPTHOM KHU3HH KaXKJI0TO YJIeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHO! IPaMOTHOCTH: IOHUMAaHUS CYIIIHOCTH METO/0B [TO3HAHUS, UCTIOIb3YyEMBIX
B €CTECTBEHHBIX HayKax, ClIOCOOHOCTH MCIOJIb30BaTh MOJIyYaeMble 3HaHUS Ui aHAIU3a U 00bSICHEHUS
SBJICHUH OKPY’KAIOIIEro MUpa M MPOMCXOIAIINX B HEM HM3MEHEHHH, yMEHMs JAeiaaTb 0OOCHOBAaHHBIE
3aKJIIOUYEHHUs] HA OCHOBE HAYYHBIX (PAKTOB M MMEIOLIUXCS JTAHHBIX C LIEJBI0 MOJyYEHHUs! JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XMMHUYECKHUE 3HAHUS NI pelleHus IpobdiieM B
pEaJIbHBIX KU3HEHHBIX CUTYalLUsX;

MHTEpeca K MO3HAHUIO U MCCIIeI0BATENIbCKON eI TeIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHMIO M CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJIyYE€HHIO HOBBIX 3HAHUH MO XMMHUU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEepeca K OCOOCHHOCTAM TpyJAa B Pa3IMYHBIX cdepax NpodhecCHOHAIBHON IesTeTbHOCTH.

METAIIPEJIMETHBIE PE3YJIBTATDI
MertanpeamMeTHbIe pe3yIbTaThl OCBOCHHS y4eOHOro mpeaMera «XMMHsS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHUs BKIIOYAIOT:



3HAUYMMble IS (OPMHUPOBAHHS MHPOBO33PCHUS  OOYYAIOIIUXCS  MEXIAUCIHUIUTMHAPHBIC
(MexnpeaMeTHbIC) OOLIEHAYYHbIE MOHSITHS, OTPAXKAIOIINE IEIOCTHOCTh HAYYHOH KapTUHBI MHUpa U
crieruduKy METOIOB MIO3HAHUS, KCIIOIb3YEMbIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHS,
SIBJICHUE, TMPOIIECC, CUCTEMa, HAy4HbIH (DaKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeI0BaHKe, HAOII0ACHHE, H3MEPEHHUE, SKCIIEPUMEHT U JPYTHeE);

YHHUBEpCaJbHbIE y4eOHBbIC NeHCTBUA (TO3HABATENbHbIE, KOMMYHUKATUBHBIC, PETYJSTHUBHBIC),
obecnieunBamomye (GopmupoBaHue (GyHKIIMOHATBHOW TI'PAMOTHOCTH W COIMATbHOW KOMIIETCHIIUH
o0yJaronuxcs;

CIIOCOOHOCTh 00y4JaroIInuXCs UCII0JIb30BATh OCBOCHHBIC MEKIUCIUILTMHAPHBIE,
MHPOBO33PEHUYECKNE 3HAHUS U YHUBEpPCAJIbHbIE YUEOHbIE IEHCTBUS B MO3HABATEIBHOM U COLMAIBHOU
MPaKTHKE.

MertanpeaqMeTHple  pe3yJabTaThl  OTPAXKAIOT  OBIAJCHHE  YHHUBEPCAIbHBIMU  yUYeOHBIMHU
M03HABATEIbHBIMU, KOMMYHUKATHBHBIMU M PETYJIATHBHBIMU JCHCTBUSIMH.

OBiajeHne yHMBePCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOrUYecKHe AeiiCTBUSA:

CaMOCTOSITENILHO ~ (OPMYJIUPOBAaTH W  aKTyallM3UpOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBarth;

OTIPEICIATH IENIH ACATEIBPHOCTH, 3a]aBast apaMeTPbl M KPUTEPUHU MX JOCTHIKEHHUS, COOTHOCUTH
PE3YIbTATHI ACATCIBHOCTH C IMTOCTABJICHHBIMU LCIISAMU,

HCII0JIh30BaTh IIPH OCBOCHHUH 3HAHUK TPUEMBI JIOTHIECKOTO MBIIIUICHHSI — BBIJICIATH XapaKTePHBIC
IIPpHU3HAKA IIOHSITUH U YCTaHaBJIMBATb UX B3aMMOCBA3b, UCITI0JIB30BATh COOTBETCTBYIOIINEC TOHATUSA AJIA
0OBSCHEHHS OTJICIbHBIX (DAKTOB M SIBJICHUH;

BI)I6I/IpaTB OCHOBAHUA U KPUTCPUU IJIA KJIaCCI/I(i)I/IKaLII/II/I BCIICCTB U XUMHNYCCKUX pCaKIII/If/'I;

yCTaHABIMBATh NPUYUHHO-CIIEICTBEHHBIE CBA3M MEXKIY N3YYaeMbIMH SIBICHUSIMH,

CTPOUTL JIOTUYCCKUC PACCYKIACHUS (I/IHIIYKTI/IBHI)IG, ACAYKTHUBHBIC, I10 aHaJ'IOFI/II/I), BBIABIIATH
3aKOHOMEPHOCTH W TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHpPOBATH BHIBOABI U
3aKJTFOUCHUS,

MIPUMEHSITH B MPOLIeCCe TTO3HAHUS, UCTIONB3YEMBIE B XUMHH CUMBOJIHYECKHE (3HAKOBBIE) MOJIEIH,
Hp606paSOBBIBaTB MOJCJIbHBIC MPEACTABICHUA — XUMHAYECKUN 3HAK (CI/IMBOJ'I) DJIEMEHTA, XUMHUYCCKas
dbopMyna, ypaBHEHHE XUMHUYECKOW peaklud — TpPH PEHICHHH Y4YeOHBIX TO3HABATEIbHBIX U
MPAKTUYCCKUX 3aJiad, IPUMCHATb Ha3BaAaHHBIC MOJICJIbHBIC IPCICTABJICHUS JJIS BBIABIICHUA XaPAKTCPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XMMHUECKUX PEaKIIUH.

2) 0a30BbIe HCCIeN0BaATENbCKHE eCTBUS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB M XUMUYECKUX PEaKIUH;

(hopMyJIHPOBATh [ETN U 33]Ia9H UCCIICIOBAHUS, HCIIOIB30BATh IIOCTABICHHBIC H CAMOCTOSTEIIBHO
chopMyIIMPOBAHHBIE BOMPOCH B KAYeCTBE MHCTPYMEHTA MO3HAHUS W OCHOBBI AN (OPMHUpPOBAHUS
THUIIOTE3EI 11O MPOBEPKE MPABHUIIbHOCTU BBICKA3bIBACMBIX CymﬂeHHﬁ;

BIIQJIETh HABBIKAMU  CaMOCTOSITENIFHOTO  TUIAHUPOBAHUA U TPOBEIACHHUS  yUEHUYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHUs HAOJIFOJIaTh 3a XOJOM IIpoIlecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATH €r0 PE3yJIbTaT, (HOPMYITHPOBATH OOOOIIICHHS U BHIBOJIBI OTHOCUTEIBEHO JOCTOBEPHOCTH
PE3yJITaTOB MCCIIEAOBAHMUS, COCTABIATH OOOCHOBAHHBINA OTUET O TIPOICIIAHHON padoTe;

MPUOOPETaTh OMBIT YYCHHUECKON HCCIIEeOBATENbCKOW U TPOEKTHOW JESITeIbHOCTH, MPOSBIIATH
CHOCO6HOCTB U T'OTOBHOCTH K CaMOCTOATCIIBHOMY IOHWCKY MCTOAOB PCIICHHA MPAKTUYCCKHUX 3aaad,
MPUMEHEHHIO PA3JTUYHBIX METOIOB MO3HAHUS.

3) padora ¢ unopmaumei:

OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX WH(GOpMAIMK (HAy4YHO-TIOMYJIApHAS JTUTEpaTypa
XUMHUYECKOTO COJIEPKaHMsI, CTPaBOYHBIE TOcoOust, pecypchl IHTepHeTa), aHaTu3upoBaTh HHPOPMAITUIO
pa3IMYHBIX BHJIOB W (OpPM TMPEICTaBICHUS, KPUTHYECKH OIICHWBAaTh €€ JOCTOBEPHOCTh H
HECIIPOTUBOPCUUBOCTD,

(hopMyIHPOBATh 3aMPOCHl M MPUMEHATH Pa3IUYHBIE METO/IbI IIPU MOUCKE U 0TOOpe nHpOpMaIInHy,
HEOOXOIMMOM J1JIs1 BRITIOJIHEHHSI YUEOHBIX 3aJ1a4 ONPEACIIEHHOTO THTIA;



npuoOpeTaTh OMBIT HCHOJB30BAaHUSA HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMpPATh ONTHMANBHYIO (OpMY TpelnCcTaBiIeHUs HHPOpMAIHU (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BATh HAYYHBIN SI3BIK B KQUECTBE CPEACTBA MPH padOTe ¢ XMMHUUYECKON MH(OpManuei:
NPUMEHATh MEXINpeaAMeTHbIe ((u3nyeckrne W MaTeMaTH4YecKhe) 3HAKW M CHMBOJIBI, (HOPMYJIBL,
a00peBHaTyphl, HOMEHKJIATYPY;

MCIOJIB30BATh U MIPE0OPa30BHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISATHOCTH.

OgyageHne YHHBePCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

3alaBaTh ~ BONPOCHI MO  CylmIecTBY  oOcykgaemMod  TeMbl B XOJe  JAMajora
W/WIA  TUCKYCCHH, BBICKA3bIBaTh HJEH, (HOPMYIUPOBATH CBOM TPEAJIOKECHUS OTHOCUTEIHHO
BBIIIOJIHEHUS TIPEJIJIOKEHHON 3a/1a4u;

BBICTYNIaTh C IIPE3EHTALMEW pe3yJIbTaTOB I103HABATEIIBHOW JEATEIIBHOCTH, ITOJYYEHHBIX
CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU IPHU BBINOJIHEHUU XUMHUYECKOTO 3KCIEPUMEHTA,
MIPaKTUYECKONH PAOOTHI MO HCCIEJOBAHUIO CBOMCTB HM3y4aeMbIX BEIIECTB, pEalU3alUU Y4eOHOIo
MIPOEKTa u dbopmynupoBath BBIBO/IbI
10 pe3yjbTaTaM MPOBEAEHHBIX HUCCIIEIOBAaHUI MyTEM COIIacOBaHUs MO3ULUN B X0J/i€ 00CYXKJIEHUs U
oOMeHa MHEHHSIMH.

OBJIaHEHI/Ie YHuBEpCaJdbHBIMHU PEryjJasaTUBHBIMUA HeﬁCTBHﬂMH:

CaMOCTOATCIIbHO IUJIAHUPOBATL MW OCYIICCTBJIATL CBOKO IIO3HABATCJIBHYIO JCATCIBHOCTD,
OIIpCaCIIAA e€ Hemm u 3ala4ud, KOHTPOJIHMPOBATL M II0 MECPC H606XOI[I/IMOCTI/I KOPPCKTHUPOBATH
Hpez{ﬂaraeMHﬁ AJIrOpUTM nencTBuit IIPpU BBIITOJITHCHUHU yqe6HI)1x M UCCIICA0BATCIbCKUX 3a1a4, BI)I6I/IpaTI)
HauoOoee 3(1)(1)CKTHBHBIﬁ crnocod ux pCUICHHUA C y‘IéTOM MOJIYYCHHUS HOBBIX 3HAHUM O BEIIECTBAX U
XUMHUYCCKUX PCAKIUAX

OCYHICCTBJIATL CAMOKOHTPOJIb CBOCH JeITEIIFHOCTH Ha OCHOBE CaMOaHalIn3a U CAMOOIICHKHU.

HNPEAMETHBIE PE3YJBbTATbBI

10 KJIACC

[IpeameTHbIe pe3ynabTaThl OCBOEHUA Kypca «OpraHuyeckast XuMHsD OTPAKaIOT:

c(hOPMHUPOBAHHOCTh TIPEJICTABICHUM O XUMHUYECKON COCTABISIONICH E€CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMUU B TO3HAHUH SBIICHUI IPUPOABI, B (GOPMUPOBAHUU MBIIUICHUS U KYJIbTYPBI
JTUYHOCTH, €€ (DYHKIIMOHAJIBLHON TPaMOTHOCTH, HEOOXOIUMOM JJIsi PEIICHHs MPAKTUYECKUX 3a7ad U
HKOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOTHOM Cpelie;

BJIAJICHUE CUCTEMOW XUMHUYECKUX 3HAHUH, KOTOpPAsl BKIIOYAET: OCHOBOMOJIATAIONIUE MOHSATHS
(XMMUYEeCKUN  DJIeMEHT, aToM, OJJEeKTpOoHHas o00oJiouka aToMa, MOJIeKyJla, BaJEHTHOCTbD,
AIEKTPOOTPHUIATEIHLHOCTD, XUMHUECKas CBSI3b, CTPYKTYpHasi popMyiia (pa3BEPHYTast U COKpalIEHHAas),
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIN 00BEM, YTIEPOAHBIN CKeneT, GyHKIIMOHATbHAS TPYIINa, pagruKa,
M30MepHs, U30MEPBI, TOMOJIOTUYECKUH P, TOMOJIOTH, YTIEBOAOPOABI, KUCIOPOI U a30TCOAEPKALINE
COEIMHEHUS, MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COETUHEHNUS ); TEOPUH U
3aKOHBI (TEOpHUsi CTPOCHHUS OpraHMueckux BemiecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIUYECKHH SI3bIK XUMUU; MUPOBO33PEHUECKUE 3HAHUS, JICKAIINE B
OCHOBE TTOHUMAaHUs MPUIMHHOCTH M CUCTEMHOCTH XUMUYECKUX SBIICHUM, (PAKTOJIOTHIECKHE CBEICHUS
0 CBOMCTBaX, COCTaBe, MOTYyUYEHUH U 0€30MaCHOM HCTIOIh30BAHUH BAXKHEHIIINX OPraHMYECKUX BEIIECTB
B OBITY U MIPAKTUYECKOMN JCATEIHPHOCTH YEIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHHUI BBHISBIATh XapaKTepHbIC MPU3HAKU TMOHSATHH, yCTaHABIUBATh HX
B3aMMOCBSI3b, HCMOJIb30BAaTh COOTBETCTBYIOIIME MOHATHS NPU ONUCAHMM COCTaBa, CTPOCHUSA U
MPEBPALLIEHUN OPTaHUYECKUX COCAUHEHUN;

c(hOPMHUPOBAHHOCTh YMEHHM WCIOJIb30BAaTh XUMHUYECKYIO CHMBOJHUKY [JII COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamiEéHHOW) (OpMyNl OpraHUYECKHUX BEIIECTB U



YPaBHEHUI XHMMHUYECKUX PpEaKLUW, M3rOTABIMBATH MOJENIHM MOJEKYJ OpraHMYeCKHX BELIECTB IUIs
WUTIOCTPALMKM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUN YCTAHABIWBATh MPHHAJICKHOCTh HM3YUYEHHBIX OPraHMYECKUX
BEIIECTB 10 UX COCTaBy M CTPOCHUIO K ONPEACNEHHOMY KJIACCy/TpyIIe COeAUHEHUH (YTriIeBOI0POIHI,
KHCIIOPOJI U a30TCOJIEpIKAIINE COCTMHEHUS, BBICOKOMOJIEKYJISIPHBIE COeIMHEHNS ), IaBaTh UM Ha3BaHUs
1o cucremarnyeckoil HomeHkiatype (IUPAC), a Takyke IpuBOANTH TPUBUAJIBHBIE HA3BAHUS OTIEJIbHBIX
OpraHMYECKUX BEHIECTB (ITUJICH, MPOMMIIEH, AaleTHJIeH, ATHICHTJIMKOIb, TJIUIEepUH, (EeHoll,
dbopmanpaerua, ametanblIeru], MypaBbUHAs KHUCIOTA, YKCYCHas KHCJOTAa, OJIMHOBAs KHCJIOTA,
CTeapuHOBas KUCIIOTA, IIII0K03a, PPyKTO3a, KpaxMal, [EeJITI0J103a, [IUIIKH);

c(OPMHPOBAHHOCTH YMEHHUS ONPEACIATH BUABI XUMUYECKOH CBS3M B OPTaHUYECKUX COSTMHEHUSIX
(omMHApHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUS MPUMEHATH MOJ0KEHUSI TEOPUU CTPOCHUSI OPraHHMYECKUX BEIIECTB
A. M. bytniepoBa aiisi 00bsICHEHHS 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX COCTAaBa U CTPOCHUS; 3aKOH
COXPAHEHHUS MacChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHUIN XapaKTEepHU30BaTh COCTaB, CTPOCHUE, (PU3NYECKHUE M XUMHUYECKHE
CBOMCTBA TUIHWYHBIX NPEICTABUTENEH pPA3JIMYHBIX KJIACCOB OpPraHMYECKHX BELIECTB (METaH, 3TaH,
STWJICH, MPOMNWJIEH, aleTwieH, OyrtamueHn-1,3, MerunOyranuen-1,3, OeH301, METaHOJN, ATaHOI,
STHJICHIJIMKOJb, TIUIEPHH, (EHON, aleTanbIerui, MypaBbHHAs W YKCyCHash KHCIIOTBHI, TJIIOKO3a,
Kpaxmal, [eJITI003a, aMUHOYKCYCHasl KHCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO CBS3b MEKIYy HUMHU
YpaBHEHHMSIMH COOTBETCTBYIOIIUX XUMUYECKHX PEAKINH C UCIIOJIb30BAaHHEM CTPYKTYPHBIX (OPMYIT;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HMCTOUYHUKH YTJIEBOJOPOIHOTO CHIPhS (HE(TH,
MPUPOJAHBIN Tra3, Yrojp), CHOCOOBI MX NEpepadOTKU U MNPAKTUYECKOE NPUMEHEHHE IPOTYyKTOB
nepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHI MPOBOJIUTH BBIUYMCICHHUS 10 XUMHYECKHM ypaBHEHHSM (Macchl,
00BbEMa, KOTMYECTBAa MCXOIHOTO BELIECTBA WM MPOAYKTAa PEaKIUU MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO u3 UCXOHBIX BELIECTB
WM NIPOJTYKTOB pEaKLnn);

c(hOpMUPOBAHHOCTh YMEHUW BJIAJIETh CHUCTEMOW 3HAHWUM 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUs, UCTIOJIB3YEMBIX B XMMHHU MPH M3YYEHUH BEILIECTB M XUMHUYECKUX SIBIECHUI (HaOsoaeHue,
U3MEpeHue, HKCIEPUMEHT, MOJEINPOBAHME), UCIIOJIb30BATh CHUCTEMHbIE XUMHYECKHE 3HAaHUSA s
NPUHATHSL PEIICHNH B KOHKPETHBIX JKU3HEHHBIX CHUTyalUsX, CBA3aHHBIX C BELIECTBAMH U HX
MIPUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHHUH CcOOMIOaTh NpPaBHJIa IOJIb30BAaHMS XUMHUECKOW TMOCYIOoH U
nabopaTOpHBIM 000PY/IOBAaHMEM, a TakKKe IMpaBuiia OOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBUU C
MHCTPYKIMSAMU 110 BBIOJHEHUIO Ja00paTOPHBIX XUMUYECKUX OMBITOB;

cOPMUPOBAHHOCTh YMEHMHM IUIAHUPOBATh M  BBIMOJHATH XUMHUYECKUH SKCHEPUMEHT
(mpeBpaleHust OpraHMYeCKMX BEIECTB IPU HarpeBaHUM, MOIyUYEHUE ITUIICHA U U3yUYEHHE €ro CBOWCTB,
KAueCTBEHHbIE PEaKIIMU OpPraHMYECKHX BEIECTB, JeHaTypalus OelKOB MpPH HarpeBaHUH, LIBETHBIE
peakiuu O0elKOB) B COOTBETCTBUHM C ITPaBUIIAMH TEXHUKH O€30MaCHOCTH NMPH 0OPAIIEHUH C BEIIECTBAMU
1 1a00paTOpHBIM 000PYIOBaHUEM, MPEICTABIATh PE3yIbTaThl XUMUYECKOTO 3KCIepUMEHTa B GopMe
3alUCH  YpPaBHEHUI COOTBETCTBYIOUIMX peakuuid U (HOpMYyIUpOBaTh BHIBOJBl HA OCHOBE 3THX
pe3yJIbTaToB;

C(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH AaHAJIM3UPOBATh XMMHUYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeCTBA MaccoBoil MHpopmanu, UHTEpHET U Apyrux);

c(OPMHPOBAHHOCTH YMEHUH COOMIOATh MTPaBUiIa SKOJIOTUYECKH 11€J€CO00pa3HOro MOBEICHUS B
OBITY U TPYJIOBOMU JESTENBHOCTH B LIETSX COXPAHEHHS CBOETO 3/10POBbS U OKpY’Karoulel MpupoaHon
Cpelpl, OCO3HABaTh ONACHOCTb BO3JEHCTBUS HA >KMBBIE OPTaHU3MBI OINPENEIEHHBIX OPraHMYECKHX
BellecTB, MOHMMas cMbich mokazatens [IJIK, mosicHATh Ha mpuMepax CIOCOObl YMEHBIIEHUS H
MIPEIOTBPALLEHHS UX BPEIHOTO BO3ACHCTBUS HA OPIraHU3M UEJIOBEKa,

JU1s 00Y4YarOIIUXCsl C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/J0POBBSI: YMEHUE IPUMEHSITH 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METOJIaX [T03HAHUS BELIECTB U XMMUYECKUX SIBJICHU;



JUIS CJETBIX W CIa0OBUASIIMX OOYyYaroIIMXCS: YMEHHE HCIONb30BaTh pPelibe(HO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiinst mist 3anucu XumMudeckux GopMyI.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeoOpraHu4ecKasi XuMHUs» OTPaKaroT:

C(OPMHUPOBAHHOCTb TPEJICTABICHUI: O XUMHMYECKON COCTaBISIOIIEH €CTeCTBEHHO-HAy4YHOU
KapTUHBI MUPA, POJIM XUMHUH B IIO3HAHUH SBJICHUI TPUPO/IBI, B (POPMUPOBAHNYN MBIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (PyHKUIMOHAIBHOW I'PaMOTHOCTH, HEOOXOIMMON sl pelleHHs] MPAKTUYECKUX 3a/1ad U
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 37I0POBBIO U IIPUPOIHOMN CpPE/Ie;

BJIQJICHAE CHCTEMOM XMMHMYECKHX 3HAHWM, KOTOPAs BKJIIOYAET: OCHOBOIIOJATAIOIINE MOHATHUSA
(XMMHUYECKHI1 JJIEMEHT, aTOM, H30TOIl, S-, P-, d- 2JIeKTPOHHBIC OPOUTAIM ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIPHBIM 00BEM, BaJEHTHOCTh, JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIIEHUS, XMMUYECKas CBS3b
(xoBaJIeHTHAas, MOHHAsA, METaJNIN4YecKasi, BOJOPOAHAs), KpUCTAIIINYECKAs] peIETKA, TUIIBI XUMHUUECKHUX
peakuuii, pacTBOp, JIEKTPOIMUTHI, HEAIEKTPOJIUTHI, IEKTPOJIUTUYECKAs JUCCOLMALUSA, OKUCIUTEIND,
BOCCTaHOBHUTEIb, CKOPOCTh XUMUYECKON peakliii, XUMUUECKOE PaBHOBECHUE); TEOPUH U 3aKOHBI (T€Opus
AEKTPOIMTUYECKON Jucconuanuy, nepuonudeckuil 3akon Jl. M. MenneneeBa, 3aKOH COXpaHEHHs
Macchl BEUIECTB, 3aKOH COXPAHEHMsS U MPEBpAlllEHUs JHEPrMM IpPU XUMHUYECKUX PpEaKLUsX),
3aKOHOMEPHOCTH, CUMBOJINYECKUIN SI3bIK XMMHUH, MHUPOBO33PDEHUYECKUE 3HAHMS, JIEKALIUE B OCHOBE
MOHWMaHMsI TPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKHX SBICHHH, (DaKTOIOTMYEeCKHe CBEACHUS O
CBOMWCTBAX, COCTaBe, NOJYYEHUH 1 0€30I1aCHOM UCIIO0JIb30BAHUH BaXKHEHIIINX HEOPTaHUUECKUX BEILECTB
B OBITY U NIPAKTUYECKON AESITEIbHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHMH BBIABIATH XapaKTepHbIE MPU3HAKM TOHATHH, YCTaHABIMBATh MX
B3aUMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIINE ITOHATHS IIPU ONMCAHUN HEOPTAHMYECKUX BEIIECTB U
UX NpEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHI HMCIIOJIB30BaTh XUMUYECKYIO0 CHMBOJIMKY JJISi COCTaBICHUsT (popmyt
BEIIECTB M YypaBHEHMH XUMHUYECKUX peakuui, cucrematnueckyro HomeHkiatypy (IUPAC) wu
TPUBHUAJIbHbBIE HA3BAHUS OTAENIbHBIX HEOPraHMUECKHUX BELECTB (YrapHblIil ra3, yIJIeKHCIbIi Ta3, aMMHaK,
raméHasi U3BeCThb, HeTall€Has U3BECTb, IUTHEBAs COJA, ITUPUT U IPYTHE);

c(OPMUPOBAHHOCTh YMEHHUMN OINpEeAENsATh BAJICHTHOCTb M CTENEHb OKHCIEHUS XMMHUYECKHUX
3JIEMEHTOB B COEIMHEHHSX Pa3IUYHOTO COCTaBa, BHUJ XMMHUYECKOW CBs3M (KOBAJEHTHAs, MOHHafi,
MeTaJlJIn4ecKasi, BOJOPOAHAas) B COEAMHEHUSIX, TUIl KPUCTAININYECKON PEIIETKN KOHKPETHOTO BELIECTBa
(aToMHasi, MOJEKyJspHas, HWOHHAs, MeTaNIM4ecKas), XapakTep CpeAbl B BOJHBIX PacTBOPAX
HEOPraHWYECKUX COECIUHEHU;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAUIEKHOCTh HEOPraHMUYECKUX BEILIECTB 10 UX
COCTaBYy K ONPEIEIEHHOMY KJIacCy/TpyIie COeMHEHNH (IIPOCThIE BEIeCTBa — METAJIbl U HEMETAJLIbI,
OKCH/[Ibl, OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE THIAPOKCHIbI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUN pacKphIBaTh CMBICT Mepuoanydeckoro 3akona JI. M. Menneneesa u
JI€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOLIYIO, O0ObSICHUTEIbHYIO U IPOTHOCTHUECKYIO (PYHKIUH;

c(OPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHE ATOMOB XMMHMUYECKHUX
aneMmeHToB 1-4 mepuonos Ilepuoguueckoii cucrembl xumuueckux siemeHToB Jl. M. Menneneesa,
UCIIONIB3YSI TIOHSTUS «S-, P-, O-3JIeKTPOHHBIC OpOHMTANIN», «IHEPreTHYECKUE YPOBHH», OOBSICHSITH
3aKOHOMEPHOCTU W3MEHEHHsI CBOWMCTB XMMHUYECKHUX DJIEMEHTOB M HUX COCHUHEHUN 10 NEepUoJaM U
rpymnmaMm [lepuoandeckoii cucteMsl XuMu4eckux 35eMeHToB J1. 1. Menneneesa;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMHCHIBATh) OOILIME XUMHUYECKHE CBOWMCTBA
HEOPraHWYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, NOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKOUN CBSA3H
MEXJy HEOPraHMYECKMMH BEIIECTBAMU C I[IOMOUIBIO YPABHEHUN COOTBETCTBYIOIIMX XMMHYECKUX
peakuuii;

c(OPMHPOBAHHOCTh YMEHHUS KJIacCU(PUUUPOBATh XUMHUUYECKHE pPEAKUUU MO0 pa3IUYHBIM
MpU3HaKaM (YHCIY M COCTaBYy PEArupyIOLIUX BEILIECTB, TEMJIOBOMY 3(PQeKTy peakluu, U3MEHEHHUIO
CTETeHeH OKUCIIEHUS 2JIEMEHTOB, OOpPaTUMOCTH PEAKIIMU, YHACTHIO KaTalu3aTopa);



c(OpPMUPOBAHHOCTh YMEHUH COCTaBJIATh YpPaBHEHMsI pEaKUUd pa3IMYHBIX THUIIOB, MOJHBIE U
COKpalIEHHbIE YPABHEHMSI PEAKIMII HOHHOIO OOMEHA, yUUThIBasl yCJIOBUS, TP KOTOPBIX 3TU peaKLUu
UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJHUTH PEAKIMU, MOATBEPKIAIONINE KadeCTBEHHBIH COCTaB
Pa3IMYHbIX HEOPraHUYECKHX BEILECTB, PACIIO3HABATH OIBITHBIM IMYyTEM HOHBI, MPUCYTCTBYIOIIUE B
BOJHBIX paCTBOpaxX HEOPraHUUECKUX BEIIECTB;

cOpPMUPOBAHHOCTh YMEHHUH pacKphIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PeaKIuii TOCPECTBOM COCTABICHHS AJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHIA;

c(OPMUPOBAHHOCTh YMEHHH OOBSACHATH 3aBUCUMOCTb CKOPOCTH XHMHUYECKOH peakuuu OT
pa3nUYHBIX (PAKTOPOB; XapaKTep CMEUICHUS XMMHYECKOT'O PAaBHOBECHS B 3aBUCHMOCTH OT BHELIHETO
BozaeicTBus (npunmun Jle [larense);

c(OPMHPOBAHHOCT YMEHHMH XapaKTEpPH30BaTh XMUMHYECKHE MPOIECCHI, JISKAIINEe B OCHOBE
MIPOMBIIIIJICHHOTO TIOJyYEHHS CEPHON KUCIIOThI, aMMHAaKa, a TAaK)Ke CPOPMUPOBAHHOCTD MIPEICTABICHHIMA
00 00IUX HAYYHBIX MPUHIUIAX U SKOJOTHYECKUX MPOOIeMax XUMHUUECKOTO MTPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHUI MPOBOJUTH BBIYUCICHUS C HCIOIb30BAHHEM IMOHSITHS «MaccoBas
JI0JIsl BELLECTBA B pPacTBOPE», OOBEMHBIX OTHOLIEHMHM Ta30B NpPU XUMHUYECKHX PEaKLUAX, MacChl
BelIecTBa WM 00bEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO U3
YYaCTBYIOIMX B PEAKLMU BEIIECTB, TEIIOBOTO 3(pdeKTa peaknun Ha OCHOBE 3aKOHOB COXpAHEHUS
MAaccChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUS YHEPTUU;

c(OPMUPOBAHHOCTh YMEHHI COOJIFOJIaTh TMpaBWIa TOJB30BAHUS XUMHUYECKOW TIOCYIOH U
1abopaTopHBIM 00OpYIOBAaHUEM, a TaKXKe MpaBuia OOpaIIeHHs] C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSAMH 10 BBITIOJIHEHUIO JJA0OPATOPHBIX XUMUYECKUX OIIBITOB;

c(OpMUPOBAHHOCTh YMEHUI IJIAHUPOBATH U BBHITIOIHATH XUMHUECKUN SKCIIEPUMEHT (pa3ioKeHue
IIEPOKCHJIa BOJOpOJa B IMPHUCYTCTBUU KaTalu3aTopa, ONPEICIIEHHE CpeAbl PAacTBOPOB BEILIECTB C
MOMOIIBI0 YHUBEPCAIBHOTO MHJMKATOPA, BIMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON
peaKIyy, peakiuy HOHHOTO OOMEHa, KAaueCTBEHHBIE PEaKUWH Ha CynabdaT-, KapOOHAT- M XJIOPHI-
AQHUOHBI, HAa KAaTHUOH aMMOHHUS, PEIIEHHWE S3KCHEPUMEHTANbHBIX 3adady Mo TemaMm «MeTtamey u
«Hemeranb») B COOTBETCTBUU C IPABHJIAMU TEXHUKU 0€30IaCHOCTH MPH 0OpallleHUH ¢ BEIeCTBaMU
1 1a00paTOPHBIM 00OPYIOBAHHEM, MPEICTABIATh PE3yIbTaThl XMMUUYECKOTO dKCIEpUMEHTa B Gopme
3alMCH YPAaBHEHMH COOTBETCTBYIOUIMX peakuuid U (OpMyaupoBaTh BBIBOJBI HAa OCHOBE ATHX
pe3yIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KpPUTHUYECKH AaHAJIU3UPOBATh XUMHUYECKYI0 HMH(OpMAIHIO,
MOJTy4aeMy0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MAaCCOBOI KOMMYHUKaluu, THTepHET U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTPaBUIa IKOJIOTHYECKH 11e7IeCO00Pa3HOTo MOBEICHUS B
OBITY U TPYJIOBOMW JESATENFHOCTH B LIETSX COXPAHEHHS CBOETO 3/I0POBbS U OKPYIKAIOIIEH MPUPOIHON
Cpelibl, 0OCO3HaBaTh OMACHOCTh BO3/EHUCTBUS HA KUBbIE OPTaHU3MbI ONPEEIEHHBIX BELIECTB, IOHUMAs
cmbicn mokazarens [IJIK, moscHAT, Ha mpumepax crmocoObl YMEHBIIEHHS] U MPEIOTBPALICHUS HX
BPEJHOI0 BO3/ICHCTBYS Ha OpraHU3M YEJIOBEKa;

JUIsE 00Y4YaIOIINXCSI C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0OPOBBS: YMEHUE IPUMEHAITH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METO/1aX MO3HAHUS BEIIECTB M XUMHYECKUX SIBJICHUI;

JUI CHENbIX U CAa0OBHIALIMX OOYYAIOUIMXCS: YMEHHME HCIIOJIb30BaTh PEIbePHO-TOUYCUHYIO
CUCTEMY 0003HaUeHUI JI. bpaitns JUISt 3amucu XUMHYECKUX hopmyi.

TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
Ne | HanMeHoBaHUe pa3/esioB KoJsinyecTBO 4acoB JJIeKTPOHHBbIE
n/n Y TeM NPOorpamMmMmbl Bcero | KouTposbHble | [IpakTudeckue (uudpoBsle)
paboThl paboThl obpa3oBaTesibHbIE
pecypchl

Pa3zzaen 1. TeopeTuyecKue 0CHOBbI OPraHM4€e€CKOM XUMHUH

1.1 | [IpeaMeT opraHu4ecKoun 3
xuMuu. Teopus cTpoeHuUs




OpTraHUYEeCKUX
coelMHeHUH A. M.

byTt/iepoBa
Jl06aBUTB CTPOKY
WToro no pasgeny ‘ 3 ‘
Paspaen 2. YriieBoaopo bl
2.1 | IlpepenbHble 2
yIJ1€BOJ0POJbl —
aJIKaHbI
2.2 | HenpepnenbHble 6 1

yIJIEBOJOPO/AbI: aJIKEHBI,
aJIKaJHeHbl, aJKUHbI

2.3 | ApomaTuyeckue 2
yIJ1€BOJIOPO/ibI
2.4 | IlpupofHble HCTOYHUKHU 3 1
yIJ1€BOJIOPO/IOB U UX
nepepaboTka
Jl06aBUTB CTPOKY
WToro no pasgeny \ 13 \
Paspen 3. Kuciopoacoaep:kamuye opraHu4ecKue coeJUHEeHUs
3.1 | CnupTel. PeHos 3
3.2 | Anbaeruanl. Kap6oHoBbIE 7 1
KUCA0THI. CJI03KHbIE
3pupsbl
3.3 | YraeBoapbl 3 1

Jl06aBUTBb CTPOKY

HToro no pasgeny \ 13 \
Pasgen 4. A3oTcoaepaKauue opraHu4yecKre coeJuHeHUs
4.1 | AMUHBI. AMUHOKHCJIOTBI. 3

besku

Jl06aBUTB CTPOKY

UToro no pasgeny ‘ 3 ‘

Pa3zge1 5. BbBICOKOMOJIeKyJ/IsIpHbIE COeJUHEHUS

5.1 | [lnactMaccel. Kayuyku. 2
BoJioKkHa

Jl06aBUTB CTPOKY

WToro no pasaeny ‘ 2 \

Jl06aBUTb MOy J1b

Jlo6aBUTb pasjen

OBIIEE KOJIMYECTBO YACOB 34 2 2
[10 [IPO'PAMME

11 KJIACC
Ne HanmeHoBaHUe pa3zesioB U KosmyecTBO yacoB JJIEKTpOHHbIE
n/o TeM NPOTrpaMMel Bcero | KoHTposibHBIE [IpakTHYeCcKHe (undpossle)
pa6oThl pa6oTbl o6pasoBaTesbHbIE
pecypchl

Pa3gen 1. TeopeTnyeckre OCHOBbI XUMHUH




1.1

CTpoeHHe aTOMOB. 3
[lepyoayyeckrii 3aKoH U
[lepuognyeckasa cucrema
XUMHYECKUX 31EMEHTOB
J. U. MeHpeneeBa

1.2

CTpoeHue BellecTBa. 4
MHoroo6pasue BellecTB

1.3

XUMHU4YecKue peaKknonu

Jlo6aBUTb CTPOKY

WToro no pasgeny | 13 |

Paspnen 2. Heopranuyeckas XumMus

2.1 | MeTaJbl 6 1
2.2 | HemeTasnabl 9 1 1
2.3 | CBA3p HEOPTaHUYECKHUX U 2

OpraHMYeCKHUX BellleCTB

Jlo6aBUTb CTPOKY

HWToro no paszeny ‘ 17 ‘

Pazaes 3. XuMus M )KU3Hb

3.1

XUMUS U )KU3HDb 4

Jl06aBUTb CTPOKY

HToro no pasaeny ‘ 4 ‘

Jlo6aBUTh MOAYJIb

Jlo6aBuTh pasjen

OBIIEE KOJIMYECTBO YACOB 34 2 3
[10 [IPO'PAMME

INOYPOYHOE NVIAHUPOBAHUE

10 KJIACC
Ne yp HN3yuyaemblii MaTepuan /3 Cpoku Cpoxu
TJIaH daxr
1 [[[IpeaMeT opraHM4YeCcKON XMMUH, €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAUYeHHe]]
2 [[Teopusi cTpoeHHs1 OpraHUYECKUX cCoeIMHEeHUN A. M.
ByTsiepoBa, €€ 0OCHOBHbIE M0JI0KeHUs | ]
3 [[[IpeacTaBiieHre 0 KaaccuUKALLUU OPTaHUYECKUX
BelllecTB. HoMeHk/1aTypa (cucTeMaTuveckas) u
TPUBHAJIbHbIEe HA3BaHHWs OpraHUYeCKHUX BelecTB]|
4 [[AnKaHBI: cOCTaB U CTPOEHHE, TOMOJIOTHUYECKUH psij]]
5 [[MeTaH u aTaH — npocTelIine NpeiCTaBUTENU aJIKaHOB] |
6 [[AnKeHBI: cOCTaB U CTPOEHHE, CBOMCTBA]]
7 [[9Tu/1eH 1 nponuaeH — NpoCcTeUIlne NPeJCTaBUTENN
aJIKEHOB] |
8 [[(TpakTuyeckas paboTta N2 1. «[losyyeHue 3TUIEHA U

M3y4yeHHe ero CBOMCTB»]]




9 [[Ankaguensbl. Bytaauen-1,3 u MeTunbyTaguen-1,3.
[TosyyeHHe CHHTETUYECKOr0 Kay4yyKa U pe3uHbl|]

10 [[AnKHHBI: cOCTaB MU 0COOEHHOCTU CTPOEHUS,
rOMOJIOTUYECKU Y pAl. ALleTh/IeH — NPOCTeULIUN
npeJ/iCTaBUTEJb aJIKUHOB] |

11 [[BbrunciieHUs 10 ypaBHEHHUIO0 XUMHUY€ECKOW peaKkiiu] |

12 [[ApeHbI: 6eH30J1 ¥ TO1y0J1. TOKCHYHOCTb apeHOoB] |

13 [[TeHeTHYeckasi CBSA3b yIrJI€BOIOPOA0B, IPUHA/JIEXKALUX K
pa3JIMYHbIM KJ1accaM] |

14 [[TIpupoAHbIE HCTOYHUKH YTJIEBOJOPOAO0B: NPUPOIHBIN ra3
Y IONyTHbIE HePTSAHbIE ra3bl, HePTh U MPOAYKTHI €6
nepepaboTKu]]

15 [[(IpupoHbIEe UCTOYHUKHU YTJIEBOJOPOAOB: MPUPOAHBIN ra3
Y IONyTHbIe HePTSAHbIE ra3bl, HePTh U MPOAYKTHI €é
nepepaboTKu]]

16 [[KoHTpoJsibHaAs paboTa 1o paszeny «YraeBoAopoAbi»]]

17 [[TIpeaenbHbIE OJTHOATOMHbBIE CIUPThI: METAHOJ U 3TAHOJI.
BoaopoaHast cBs3b]]

18 [[MHOroaTOMHbIE CIMPThI: 3TUJIEHTJIUKOJb U TJIUIePUH] |

19 [[@eHON: cTpOEeHUE MOJIEKYJIb], PU3UYECKHE U XUMUYECKHUE
CBOMCTBA, NpUMeHeHue]]

20 [[Anbaernabl: GopMasibJeru U aleTaaberua. AleToH]]

21 [[OnHOOCHOBHbBIE Npesie/ibHble KAP6OHOBbIE KUCIOThI:
MypaBbHUHas U YKCycHas]|

22 [[[TpakTuyeckas paboTa N2 2. «CBoiCcTBa pacTBOpa yKCYCHOM
KHCJIOThI»]]

23 [[CTeaprHOBas U 0JieMHOBas KUCJIOTHI, KaK IpeACTaBUTENN
BBICHIUX KAPOOHOBBIX KUCJIOT]]

24 [[MbL1a KaK COJTH BbICUIMX KAp6OHOBBIX KMCJIOT, UX MOIOII[ee
JencrtBue]]

25 [[CioxkHBIE 3pUPbI KAK TPOHU3BOJHbIE KAPOOHOBBIX KUCJIOT.
['uipo1n3 ca0KHbIX 3¢UPOB]]

26 [[Kupbl: rupOINU3, IPpUMEHEHHE, OH0JIOrHYecKasi poJib
KUPOB] |

27 [[YrneBoapbl: cocTaB, kaaccudukanus. Baxxneimue
npeACTaBUTEJIM: TJII0OK03a, PPYKTO3a, caxapo3a]]

28 [[KpaxmaJs ¥ LeJsi1t0103a Kak IpUpOAHbIe TOJMMeEpHI | ]

29 [[KoHTposibHas paboTa no paszgeny «Kucioposcoepxaiiyie
OpraHuvecKue coeJUHEeHU»|]

30 [[AMUHBI: METHUJIAMHUH U aHUJIUH] |




31

[[AMUHOKUCIOTBI Kak aM(OTepHble OpraHUYeCcKHUe
coelMHEHMUs, UX OuoJIorhuyecKkoe 3HauyeHue. [lenTubl] ]

32

[[besiku Kak NpUPOAHbIE BBICOKOMOJIEKY/ISIPHbIE
coeJIMHeHUs]]

33

[[OcHOBHBIE NOHATHA XMMHUU BBICOKOMOJIEKYISPHBIX
coeiMHEHUH]]

34

[[OcHOBHBIE MeTO/ibl CUHTE3a BEICOKOMOJIEKYJISIPHBIX
coenuHeHUH. [l1acTMacchl, Kay4yKy, BOJIOKHA] ]

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

11 KJIACC

Ne yp

34U3yuaemMblii MaTepuaJ
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Cpoku
TLUIAH

Cpoku
dakr

1

[[XuMuueckuli aieMeHT. ATOM. JIeKTPOHHAast KOHUTypalUs
aToMoB]]

[[ITepuoauyeckunii 3akoH U [lepuoguyeckas cucteMa
XHUMHYecKUx ajieMeHTOB JI. . MeH iesieeBa, UX CBA3b C
COBpeMEHHOM TeopHer CTPOeHHUs aTOMOB]]

[[3axkoHOMEepHOCTH M3MeHEeHHUs CBOMCTB XUMUUECKHUX
3JIEMEHTOB U UX COeJMHEHHWH M0 rpyNniiaM U nepuoam.
3HayeHUe NEPUOJUYECKOTO 3aKOHA U CUCTEMbI XUMUYECKUX
asieMeHTOB /.. MeH/ies1eeBa B pa3BUTHU HAYKH ] |

[[CTpoeHue BellecTBa. XMMUYeCKasi CBSI3b, €€ BU/bl; MEXaHU3MbI

06pa3oBaHUs KOBaJIeHTHOM CBsA3U. BogopoiHas cBsi3b]]

[[BasieHTHOCTb. 3/IEKTPOOTPULLATENbHOCTDb. CTEeNneHb
OKMCJIeHUS. BelecTBa MOIEKy/ISIPHOTO ¥ HEMOJIEKYJISIPHOTO
cTpoeHusi|]

[[TloHsiTHE O AUCNIEPCHBIX CUCTeMaX. ICTUHHBIE U KOJIJIOUHbIE
pacTBopbl. MaccoBas 71015 BellleCTBa B pacTBope] ]

[[Knaccudukanus 1 HOMEHKJIaTypa HeOpraHU4eCcKux
coejuHeHUH. [eHeTHYeCKasi CBSI3b HEOPTraHUYECKHUX BEIECTB,
pas3J/IMYHbIX KJAcCOB]|

[[Knaccudukanysa XMUMHUYECKHUX peaKliui B HEOPTaHUYeCKOU U
OpraHU4YeCcKOW XMMHUHU. 3aKOH COXpaHEHHUS MacChl BEIECTB;
3aKOH COXpaHEeHUs U MpeBpallleHUs] SHEPTHUU IPU XUMUYECKUX
peaknusax]]

[[CkopocTb peaknuu. O6paTUMble peaKiuu. XMMHUUYeCKoe
paBHOBecHe]]

10

[[[IpakTuyeckas pab6oTa N2 1. «BiussHue pa3nuyHbIX GaKTOPOB
Ha CKOPOCTb XMMHUY€eCKOH peakIun»||

11

[[3/1iekTponuTUUeckas aruccouuanys. [loHATHE 0 BOJOPOJHOM
nokasarteJie (pH) pactBopa. Peakuiuu noHHOTO 06MeHa.
['uiposin3 opraHuyecKuX 1 HEOpraHU4eCcKux BelecTB]]




12 [[OkucnuTebHO-BOCCTAaHOBUTE/IbHBIE peaKluu. [loHsaTHe 06
3JIEKTPOJIM3€e PaclJIaBOB U PacTBOPOB coJieH]]

13 [[KoHnTposibHas paboTa no pasgeny «TeopeTuyeckre OCHOBBI
XUMHUUY»]]

14 [[MeTasibl, UX oJIOXKeHUE B [lepruoguiyecKkoi cuctemMe
XUMHU4YeCcKUX 3yieMeHTOB /I. U. MeHiesieeBa 1 0COGEHHOCTH
cTpoeHus aToMoB. O61ue prsnyeckue CBOMCTBA MeTA/JIOB] |

15 [[CriaBbl MeTa/10B. JJIEKTPOXMMUYECKUU psJ, HAaPSXKeHU !
MeTaJlJ10B]]

16 [[XuMHUYecKre CBOMCTBA BaXKHEUILIMX METAJIJIOB (HATPUH,
KaJInH, KaJbIJMi, MarHuy, aJ;llOMMHUN) U UX cOeJUHEHUH] |

17 [[XvMuYeckre cBOMCTBA XpoMa, Meii U UX COeJUHEHUH ||

18 [[XuMHUyecKre CBOMCTBA LIMHKQ, XKeJie3a U UX COeIMHEeHUH] |

19 [[[TpakTuyeckas paboTa N2 2. "PelieHue skcepuMeHTaIbHbIX
3aja4 no teme «MeTasibi»"]]

20 [[HemeTasnibl, ux nosoxeHue B [leproanyeckon cucteme
XHMHU4YeCcKUX 3yieMeHTOB /I. U. MeHie/ieeBa 1 0COOEHHOCTH
CTpOeHHs aTOMOB]]

21 [[Pr3HUeckue cBOMCTBA HEMETA/JIOB. AJJIOTPONIUSI HEMETAJIJIOB
(Ha mpuMepe KUCA0POAa, cephl, pocdopa u yriaeposa)]]

22 [[XvMuYeckre CBOMCTBA rajlOre€HOB, CEPbI U UX COeJUHEHUH] |

23 [[XuMuueckue cBoiicTBa a3oTa, pochopa U UX COeJUHEHHUH ||

24 [[XuMHUUeckre CBOWCTBA YIiepo/ia, KPEMHUSA U UX COeJUHEHUU] |

25 [[[IpuMeHeHHe BaKHENUILINX HEMETAJIJIOB U UX COeJJUHEHUH] |

26 [[O6061eHHe ¥ cMcTeMaTH3alMsl 3HAHUH 110 TeEMe
«HeMeTasnibl». BeruucieHus o ypaBHEHUSAM XUMUYECKUX
peaki i U TEpMOXUMHUYECKHE PACU€Thl]|

27 [[[TpakTHyeckas paboTa Ne 3. «PelieHue skciepruMeHTaIbHbBIX
3azay4 no teMe "HemeTtasibl"»]]

28 [[KoHTposibHas paboTa no TeMaM «MeTasibl» U «HemeTannbi»|]

29 [[Heopranuueckue u opranuieckue KucaoTbl. Heopranuveckue
Y OpraHuYecKre OCHOBaHMUs|]

30 [[AMoTepHbIE HEOPraHMYECKUE U OPraHUYeCKUe COeITUHEHUS.
['eHeTHUYecKas CBSI3b HEOPTAaHUYECKUX U OpTaHUYEeCKUX
BelecTB]]

31 [[Posib XuMHM B 06ecriedueHUH 3KOJIOTHYECKOW, SHEPTETUYECKOU
Y MU1LIeBON 6€30MaCHOCTH, pa3BUTUH MeAULUHBI| ]

32 [[(IpeacTaBsieHUs 06 OOLUX HAYYHBIX TPUHIIMITAX

NPOMBIIIJIEHHOTO NOJIyYeHUs BaXKHENIINUX BellleCTB] |




33 [[UesioBek B MUpE BelLlECTB U MaTepHasioB]]

34 [[XuMus 1 310pOBbe UesioBeKa] |

OBIIEE KOJIUMYECTBO YACOB I10 ITPOTPAMME 34

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

» Xumus, 11 xnacce/ I'abpuensa O.C., OctpoymoB W.I'., Cnankos C.A., AKIIOHEpHOE 00IIECTBO
«M3narenscTBO «IIpocBenieHue»
* Xumus, 10 knace / ['abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIIHOHEPHOE 00I1IECTBO

«3narenscTBO «IIpocBemenuney

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET




