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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1mo XuMUM Ha yPOBHE CpeaHET0 001Iero oopazoBanus pazpadboraHa Ha ocHOBe DenepaabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBannu B Poccuiickoit deneparumy», TpeOOBaHUN K pe3yiIbTraTam
ocBoeHHUs (hefepanbHONM 00pa30BaTeNBLHOM TpOTrpaMMbl cpenHero obmiero ooOpaszoBanust (POIT COO),
npeacraBieHHbIx B OenepanbHOM rocynapcTBeHHOM obpasoBarenbHoMm cranaapte COO, ¢ yuérom Konneniuun
[penojaBaHusi yueOHoOro mnpenMera «Xumus» B oOpa3oBaTellbHBIX opranusauusx Poccuiickoit denepauuu,
peanu3yoImMX OCHOBHBIE O00pa3oBaTeNbHBIE IMPOTPAMMBI, U OCHOBHBIX TOJOXKEHUH «CTpaTeruul pa3BUTHS
Bocriutanusi B Poccuiickoit @eneparuu Ha nepuon g0 2025 roma» (Pacnopspkenue IlpaButenscrBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY MOJXOJIOB K pa3pab0TKe MpOrpamMMbl M0 XHUMUH, K OMPENEICHUI0 O0IIel cTpaTternu oOydeHus,
BOCIIUTaHUS M pa3BUTHUSL OOydaroluXcsl CpelacTBaMu yueOHoro mpeamera «Xumus» g 10—11 kimaccoB Ha
0a30BOM ypoBHE cocTaBuiu KoHIenTyaiabHbie monoxeHus GI'OC COO o B3anMO0OYyCIOBIEHHOCTH IIETEH,
coJiep’KaHus, pe3yJbTaToB 00y4eHHs U TPEOOBAHUI K YPOBHIO MOJITOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pazoBaHue, MMOJIy4aeMO€e BBITYCKHUKAaMU 00I11€00pa30BaTeIbHON OpraHu3aluy, sSBJsieTCs
HEOTHEMJIEMOW 4YacThi0 X oOOpa3zoBaHHOCTH. OHO CIYKHUT 3aBEPIIAOIIAM OTalloM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITIOUCBBIX IIEHHOCTEH, PHUCYITUX IEJIOCTHOW CUCTEME XHMHUYECKOTO
o0Opa3oBaHus. DTU LIEHHOCTH KacaloTcs MO3HAHUS 3aKOHOB MPUPOIbI, (POpMHUpOBaHKS MUPOBO33pEHUS U 001IeH
KYJIBTYpPbI Y€JIOBEKa, a TAK)KE HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene. Peanmmsyercss xumudeckoe o0Opa3oBaHWE OOY4alOIIMXCS HA YPOBHE CpeaHEro oOmiero oOpa3oBaHUS
CpeacTBaMH y4eOHOTo nmpeameTa « XuMus», coiep >KaHue U IOCTPOEHUE KOTOPOTO OMPEIeNIeHbl B IPOTPaMMe I10
XUMHH C Y4ETOM cleuu(PUKU HAyKd XUMHH, €€ 3HA4eHHs] B MO3HAHWU IPUPOJBI U B MaTE€pPUAIbLHOM KU3ZHU
oOmiecTBa, a Takke ¢ y4€ToM OOHIMX IeNiell W MPUHIMIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeniHero oomiero oopa3zoBanus B Poccuiickoit deneparumn.

XUMHUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HaYK UTpaeT 0coOyI0 POJb B COBPEMEHHON LIMBUIU3AIUH, B
CO3JaHUU HOBOH 0a3bl MaTepuanbHOU KyiabTypbl. OHa BHOCHUT CBOM BKJIaa B (hOPMHUpPOBAHHME PALMOHAIBHOTO
HAyYHOTO MBIIUICHUS, B CO3JaHUE IEJIOCTHOTO MPEACTaBICHUS 00 OKpYXalolleM MHpE KaK O €IUHCTBE
NPUPOABI U YENOBeKa, KoTopoe (opmupyeTcs B XMMHUHM Ha OCHOBE MOHUMAaHHUS BEIIECTBEHHOI'O COCTaBa
OKPYKAIOIIEr0 MHUPA, OCO3HAHUSI B3aUMOCBSI3M MEX]y CTPOECHUEM BEIIECTB, MX CBOWCTBAMU M BO3MO>KHBIMU
o0nacTsIMH MPUMEHEHHUS.

TecHo BSaHMOHCﬁCTBYH C JApyrumMmu CCTCCTBCHHBIMHW HAayKaMH, XHUMUS CTalla HEOTHhEMJICMOH YacThIO
MHpOBOﬁ KYJIBTYPHI, HeO6XOI[I/IMBIM YCJIOBUCM YCIICIHHOI'O Tpyda W JKU3HHU KaXJO0Iro0 4YJICHA O6H.[€CTBa.
COBpeMeHHaﬂ XUMHUS KaK HayKa CO3UAATCIIbHAA, KaK HayKad BBICOKHX TEXHOJIOTHI HaIllpaBJICHAa Ha PCHICHHC
r100aJIbHBIX HpO6JI€M YCTOIZHHBOFO pa3BuUTHUA HYCJIOBCHYECTBA — CBIpBeBOI\/’I, 3HepFeTH‘leCKOI>'I, HHHleBOﬁ,
9KOJIOTUYECKOM 0€30TIaCHOCTH H OXpaHbI 31I0POBbA.

B cooTBercTBHM ¢ OOmMIMMHU WENSIMH M TMPUHIMIIAMH CPEAHETO 00Iero oOpa3oBaHUsSI COJEp)KaHUE
npenmera «Xumusi» (10—11 kmaccel, 0a30BBId ypOBEHb H3YU€HHs) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKyIbTYPHYIO MOATOTOBKY OOYYaromuXxcsi, HEOOXOJMMYI0 UM JJIs BBIPAOOTKH MHPOBO33PEHUECKUX
OPUEHTHUPOB, YCHEIIHOTO BKIIOYEHHUS B KU3Hb COIIMYMa, POJODKEHUS 00pa30BaHus B Pa3jIMYHBIX 007IacTsX,
HE CBSI3aHHBIX HETIOCPEJACTBEHHO C XUMHUEH.

CocraBnsiromuMu npeaMeTa « XuMush SBISIOTCS 0a30Bbie Kypehl — «Opranudeckas xumus» u «O01mas u
HEOpraHU4ecKasi XuMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAYKH:
cucTeMa 3HAaHUU M0 HEOpPraHUYecKOoW XUMHH (C BKJIIOUEHHEM 3HAaHUHM U3 00LIell XMMUHU) U OpraHu4ecKoi
xuMuu. DPOpPMHUPOBAHUE TAHHOW CHUCTEMbl 3HAHUM NpPU HM3YYEHUH IpeaMeTa OOecledrBaeT BO3MOKHOCTH
paccMOTpEHHs BCEro MHOTOOOpa3ns BEIIECTB HA OCHOBE OOLINX MOHSATHIA, 3aKOHOB M TEOPHI XUMHUU.



CtpykTypa conepxaHus KypcoB — «Opranudeckas xumus» U «OOIass U HEOpraHWYeCKas XUMUS
chopMHUpoBaHa B MPOrpaMMe 10 XMMHHM Ha OCHOBE CHCTEMHOTO IMOJX0/a K U3Y4EHHIO YyueOHOTro Marepuana u
00yCJIOBJICHA MCTOPHYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHUU Ha OINPEICIEHHBIX TEOPETHUECKUX YPOBHSIX.
Tak, B Kypce OpraHHYECKOW XMMHH BEIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIIACCHUCCKOW TEOPUH CTPOCHHS
OpraHn4eCKux COCIII/IHCHI/II\/JI, da TaKXKC Ha YPOBHC CTCPCOXUMHUUYCCKUX W IDJICKTPOHHBIX HpeI[CTaBJICHI/Iﬁ 0
crpoeHuu BeriecTB. CBeleHHs 00 M3y4aeMbIX B Kypce BEIIECTBAaX JAKOTCS B Pa3BUTUU — OT YIJICBOJOPOJIOB JIO
CIIO)KHBIX OWOJIOTHYECKM aKTHUBHBIX COCIUHEHHMH. B Kypce OpraHMYecKkodl XWMHU TOJY4aloT pa3BUTHE
chOpMHUpPOBAHHBIE Ha YPOBHE OCHOBHOTO 0OImEro o0Opa3oBaHUs TIEPBOHAYAIBHBIC TIPEICTABICHUS O
XUMHUYECKOU CBs3HU, KHaCCHq)HKaHHOHHBIX IprU3HaKax BCIICCTB, 3aBUCHUMOCTHU CBOICTB BCIIECCTB OT HUX
CTpOCHHA, O XUMHUYECKOU peaKkIuu.

[Tox HOBBIM yriiOM 3peHus B IpeameTre «XuMHus» 0a30BOro YpOBHsI paccMaTpHUBaeTcs M3y4eHHBIH Ha
YPOBHE OCHOBHOT'O 001IIero 00pa30BaHus TEOPETHUECKNI MaTepral U (JaKTOJIOTHUECKHE CBEICHHS O BEIECTBAX
U XUMHUYECKOM peakuuu. Tak, B yacTHOCTH, B Kypce «OOmias M HeopraHuuyeckas XUMHs» 00ydaroluMmcs
MPEAOCTABISIETCSI BO3MOXHOCTH OCO3HAaTh 3HAYCHHE IIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKUX W
METOJOJIOTHYCCKUX HOBI/IHI/Iﬁ, FHY6)KG IOHATH HUCTOPHUYCCKOC HN3MCHCHUC q)YHKHI/Iﬁ 3TOI0 3aKOHa — OT
o0oO1aroIiei 10 00bICHAIONMIEN U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMN O Ba)KHEMIIMX BEHIECTBAX, UX COCTABE, CTPOCHHMH, CBOMCTBAX W IPUMEHEHNH, a
TaKKe 0 XUMHUYECKHUX PEAKIMIX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX IIPOTEKaHUs JONoiaHsAeTcs B Kypeax 10 n 11
KJIACCOB JJIEMEHTAMHU COJIEpKaHUs, UMEIOIMMHU KYJIBTYPOJIOTMYECKUN U NMPUKIATHON XapakTep. OTH 3HAHUS
CIOCOOCTBYIOT MOHUMAaHHUIO B3aUMOCBS3H XUMUU C APYTUMHU HayKaMH, pacKpbIBalOT €€ pojib B MO3HABATEIbHON
U TPAKTUYECKON JesITeIbHOCTH YEJIO0BEKa, CIIOCOOCTBYIOT BOCIMTAHHMIO YBAXKEHMsI K IIPOLECCY TBOPYECTBA B
00acTH TEOpUM U MPAKTHUYECKMX MPWIOKEHUH XMMHH, IOMOTalT BBITYCKHUKY OPHEHTHUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAaYMMBIX MpPOOJIEMax, CBS3aHHBIX C XMMHEH, KPUTUYECKH OCMBICINBAThH
MHGOPMALMIO U IPUMEHATH €€ JJIs OTIOJIHEHHS 3HAaHUM, PeIIeHUs] HHTEJUIEKTYaIbHbIX M IKCIIEPUMEHTAIbHBIX
HCCIIeIOBAaTENIbCKUX 337ad. B 1enoM conepikaHue ydyeOHOro npeamera «XHMHUs» AAHHOTO YPOBHS M3y4EHUs
OPUEHTUPOBAHO Ha (opMHUpOBaHME Yy OOYYAIOLUIUXCS MHUPOBO33PEHUYECKONM OCHOBBI Ul ITOHUMaHUS
bwiocopckux uaeH, TaKUX KakK: MaTepualibHOE E€AMHCTBO HEOPraHMYECKOr0 M OPraHUYecKoro Mupa,
00yCJIOBJICHHOCTh CBOMCTB BEILECTB MX COCTAaBOM M CTPOCHMEM, IIO3HABAEMOCTh IPUPOJHBIX SBJICHUH MyTEM
SKCIIEPUMEHTA U PELICHUs MPOTHBOPEUYMM MEXIy HOBBIMU (aKTaMM U TEOPETUYECKUMHU MPEANOChUIKAMH,
OCO3HAHME POJIM XMMUHU B PELICHUHU KOJIOTUYECKUX IPOOJIeM, a Takke MpolieM cOepexeHUsl SHEPreTUYECKUX
PECYPCOB, ChIPbs, CO3AAHUS HOBBIX TEXHOJIOTHI U MATEPUAJIOB.

B mutane pereHus 3a1a4 BOCIIUTAHUS, PA3BUTHS M COIMATTU3AIIMHA O0YYAIOIIMXCS TPUHATHIC MPOrPaMMOi
M0 XMMHH TMOJIXObI K OTPEJICICHUIO COJCPKAHUS U IMMOCTPOCHUS MPEIMETa MPEAyCMaTPUBAOT (OPMHUPOBAHKE
YHUBEPCAJIbHBIX YYCOHBIX NCHCTBUN, UMEKOIUX 0a30BOE 3HAYCHUE Uil PA3JIMYHBIX BUIOB JCSITEIHHOCTH:
penieHust mpooseM, MoucKa, aHanu3a U o0paboTkM WHOOPMAIMU, HEOOXOAMMBIX JUIS MPUOOPETEHUS OIbITa
MPAKTUYCCKON M UCCIICIOBATEIILCKOM eI TEIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B TIO3HAHUH XHMHHU.

B npaktuke npenogaBaHus XMMHUHM Kak Ha YpOBHE OCHOBHOrO oOIIero oOpa3oBaHMsA, TaK U Ha ypOBHE
cpeaHero oOmero o0pa3oBaHMs, NPU ONPEACTICHUM COJEpPKATEIbHOM XapaKTepUCTUKU IieNell H3ydeHUus
IpeaMeTa HalpaBiICHUEM IE€PBOCTENEHHOW 3HAYMMOCTU TPAAULMOHHO MpPHU3HAETCS (OPMHUPOBAHHE OCHOB
XMMUYECKON HayKu Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOM NesTeTbHOCTH YeJIOBEKa M Kak
OJIHOTO U3 KOMIIOHEHTOB MMPOBOW KyJIbTypbl. C METOAMYECKON TOYKH 3pEHMsI TAKOM MOJXOJ K OIPEIEICHUIO
Lenel U3y4eHUs MPeIMETa SABIISETCS BIIOJIHE OIIPAaBJIaHHBIM.

CornacHO JJaHHOM TOYKE 3PCHHUS TJIABHBIMU ISJIIMHM M3YYCHHUsS Mpeamera «XUMHUs» Ha 0a30BOM YpPOBHE
(10 -11 xun.) siByISIFOTCS:

(dbopMupoBaHHE CUCTEMBI XUMUYECKUX 3HAHUHN KaK Ba)KHEHIIIEH COCTaBIIAIONIEH eCTECTBEHHO-HAYYHOW KapTUHBI
MHUpa, B OCHOBE KOTOPOH JIeXkKaT KIIFOYeBble MOHATHS, (PyHIaMEHTAIbHbIE 3aKOHBl M TEOPUU XUMHUH, OCBOCHHE
A3bIKa HAYKH, YCBOCHHE W TIOHUMAHHE CYIIHOCTH JOCTYIHBIX OOOOLICHHI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHHE C UCTOPUEN UX Pa3BUTHUS U CTAHOBIICHHUS;



(dhopMHpOBaHKE U PA3BUTHE MPEJCTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEIICCTB M XMMHYCCKUX PEaAKIIHM,
HEOOXOJUMBIX JUII TpPUOOpETEHUs] YMEHUH OPHEHTHPOBATHCS B MHPE BEIIECTB M XMMHUYECKHX SBIICHHIA,
MMEIOIINX MECTO B IIPUPOJE, B IIPAKTUYECKOHN U IIOBCEIHEBHON JKU3HU;

pasBUTHUC yMeHI/Iﬁ A CcIoco0oB ACATCIIbHOCTH, CBA3aHHBIX C Ha6J'IIOIIeHI/ICM 1 OOBACHEHHEM XUMHUYECKOTO
AKCIIEPUMEHTA, COOJIIOICHUEM MPaBUII 0€3011aCHOTO OOpAIIEHUs C BEIIECTBAMU.

Hapsiny ¢ atuM, conepskarenbHas XapaKTepUCTUKA LIeJIeH M 3a/1ad U3Y4eHUs NpeaMeTa B IporpaMmme Io
XMMUHU YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBHM C HOBBIMHU MPHOPHUTETAMU B CHCTEME CPETHEr0 OOIIero
oOpaszoBanus. CeroiHsi B MPENOAaBaHUU XUMUU B OOJBIIEH CTETIEHU OTHAETCS MPEANOYTEHUE MPAKTUIECKOH
KOMITIOHEHTE COJIep’KaHusl 0Oy4eHMsl, OPMEHTUPOBAHHON Ha MOJATOTOBKY BBIITYCKHHMKA OOIIe00pa3oBaTeabHON
OpraHu3aliy, BIAJACIOIEr0 HEe HAOOpOM 3HaHMM, a (YHKIHMOHAIBHONW IPaMOTHOCTHIO, TO €CTh CIOCOOaMU U
YMEHHUSIMH aKTUBHOTO TOJYYEHMs 3HAHUI U MPUMEHEHUS X B PEAIbHOM JKU3HM JUISl PELICHUs MPaAKTUYECKUX
3a/1a4.

B cBsi3u ¢ 3TUM TIpU U3ydeHUU MpeaMeTa « XMMHUs JOMUHHUPYIOIIEe 3HaUYeHNEe MPUOOPETAIOT TaKUe EIN
Y 33/1a4M, KaK:

ajanranuss OOydaloIMXCsl K  YCJIOBMUSM JIMHAMUYHO pa3BUBAIOLIErocs Mupa, (OpMUpOBaHUE
MHTEJJIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY
MPUHATHIO TPAMOTHBIX PELIEHUN B KOHKPETHBIX MXU3HEHHBIX CHUTYallUsIX, CBA3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHHEM;

dbopmupoBaHre y OOy4JalOmMMXCSA KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIICTCHIIMI), HWMEIOIIUX
YVHHBEpCAIbHOE 3HAUCHHE ISl Pa3IMYHBIX BUJIOB JCSITEIBHOCTH: PEIICHUS IMPOOJieM, TMOWCKA, aHanu3a H
00paboTkn mHMOPMAIUU, HEOOXOTUMBIX ISl IPUOOPETEHHS OTbITA JCITEIBHOCTH, KOTOpasi 3aHMMAeT Ba)KHOE
MECTO B TIO3HAHUHM XHMUH, a TAKXKE ISl OI[CHKH C TIO3HMIIMH SKOJOTHIECKOW 0€30MacHOCTH XapaKTepa BIHSHUS
BEIIECTB M XUMHUECKUX TPOIIECCOB HAa OPraHU3M YeJIOBEKa M MIPUPOTHYIO CPENY;

pa3BUTHE TIO3HABATEIbHBIX MHTEPECOB, HHTEIICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00Yy4aroIIUXCs:
CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBbIE 3HAHUS MO XUMHH B COOTBETCTBUU C >KU3HEHHBIMU
MOTPeOHOCTSAMH, HCIIOJIb30BaTh COBPEMEHHbIEe HHPOPMAIIMOHHBIE TEXHOJOTHH ISl TIOMCKA U aHalln3a y4eOHOI
Y HAYYHO-TIOMYJISIPHOIM MH(POPMAIIH XUMUYECKOTO COJIEP KAHMUS;

(bOpMHpOBaHI/Ie U pPa3zBUTUC Y 06yqalom1/1x0}1 aCCOIMaTUBHOIO M  JIOTHYECKOI'0O  MBIIIJICHMHA,
Ha6J'IIOI[aTCJ'ILHOCTI/I, C06paHHOCTI/I, AKKYpPAaTHOCTH, KOTOPLIC 0COOEHHO HeO6XOI[I/IMBI, B YaCTHOCTH, IIPpH
IUIAHUPOBAHUN U IIPOBCACHHUUN XUMHUYCCKOT'O OKCIICPUMCHTA,

BOCIIMTAaHHUC Y 06yqa}01111/1xc51 y'6e)KI[éHHOCTI/I B FYMaHHCTquCKOﬁ HaIpaBJICHHOCTHU XHWMUU, e€ BaXKHOM
POJIK B pCIICHUHA r100aIbHBIX npo6neM palHOHAIIBHOT'O IMPHUPOAOIIOJIb30BaAHUA, ITOIIOJIHCHHA SHCPICTUUICCKUX
peCypCoB U COXpAaHCHUA IIPUPOAHOI'O PABHOBCCHA, OCO3HAHUA H606XO,I[I/IMOCTI/I 6epe>1<H0ro OTHOLICHUA K
npupoac M CBOEMY 3J0POBBIO, a TaKKC HpI/IO6peTCHI/I${ OIIbITa HCIOJIb30BAHUA IOJYYCHHBIX 3HAHUM 171
MPUHATHA T'PAaMOTHBIX peIJ_IeHI/Iﬁ B CUTYyallUAX, CBA3AHHBIX C XUMHWYCCKUMU ABJICHUSAMU.

B y“Ie6HOM IJIaHE CPCAHCTO 06].].I€1"O 06pa3013aHHs[ npeaAMeT «Xumus» 6a30BOro YPOBHA BXOOUT B COCTAB
HpeﬂMeTHOﬁ o0OacTu ((ECTCCTBeHHO'Hay‘lHHe IpEeAMETBD).

OOmiee YMCIIO YacoB, OTBEAEHHBIX U HM3y4eHHUS XHMHH, Ha 0a30BOM YPOBHE CpEIHEro OOIIero
obpa3oBanus, coctaBisier 68 dyacoB: B 10 kmacce — 34 yaca (1 yac B Henemto), B 11 kmacce — 34 yaca (1 yac B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKO XUMHH

[Ipeamer OpraHUYeCKON XUMUH: eé BO3HMKHOBEHUE, pazBuTHE 51 3HAYEHNE
B ITOJIy4€HHH HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpOeHHs opraHnyecknx coeaquneHnii A. M. bytieposa,
e€ ocHOBHble MoONOXKeHHUs. CTpPyKTypHble (QOpPMYJIbl OpraHUYECKHUX BelecTB. [oMonorus, u30Mepus.
X¥UMHUYECKasi CBA3b B OPraHNYECKUX COETMHEHUSX — OJIMHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBnenue o kiaccuduKay OpraHMYEcKUX BemiecTB. HoMeHKIaTypa opraHM4ecKUX COeIWHEHUI
(cucteMarnyeckas) U TPUBHAJIbHbIE Ha3BaHUS BKHEUIINX MTPEICTAaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

SKCHCQI/IMGHTBHBHHC MCTOAbI M3YUYCHUSA BCIICCTB M HX H[!CB[!&[!!CHHP'IZ O3HAaKOMIJICHHE C 06pa3uaM1/I
OpPraHu4e€CKrUX BCIICCTB M MaTCpUalaMHM Ha HMX OCHOBC, MOJACIIHMPOBAHUC MOJICKYJI OPraHM4YC€CKUX BCIICCTB,

HaOJIIO/ICHUE W OIMCAHHWE JIEMOHCTPALMOHHBIX OIBITOB [0 MPEBPAIICHUI0 OPraHMYECKHX BEIIECTB IIPU
HarpeBaHuu (TUIaBJICHHUE, OOYTIIMBAHUE U TOPEHUE).

YriaeBoaopoabl

ANKaHBI: COCTaB H CTPOCHHUC, TOMOJIOTUYECKUI P MeTtan u 3TaH — HpOCTGfIH.IHG MMpEaACTaBUTECIIN
AJIKaHOB: (1)I/I3I/I‘16CKI/IC 1 XMMHYECKHE CBOMCTBA (peaKI_II/II/I 3aMCIICHUA U FOpCHI/Iﬂ), HaXO0XIACHUC B IIPUPOIC,
MOJIY4YCHHEC U IPUMCHCHUC.

AJIKEHBI: COCTaB U CTPOCHHC, TOMOJIOTHUECKUI pAAa. OTHIIEH U IIPOIINJICH — HpOCTGﬁH.IPIC npeaACTaBUTCIIN
AJIKCHOB! (1)I/I3I/I‘ICCKI/IC A XHMHYECKHE CBOMCTBa (peaKI_[I/II/I TuaApupoBaHusl, raJlOrcHUpPOBAHHA, T'HMJApPaAaTallHuu,
OKHUCJICHUA U HOJII/IMepI/BaHI/II/I), IMOJIYYCHHUC U ITPUMCHCHHUC.

Ankanuensl: OyraaueH-1,3 u wmerwnOyraaueH-1,3: cTpoeHHe, BaKHEHIIME XUMHYECKHE CBOWCTBA
(peaxuus nonumepuzanuu). [loxyueHne CHHTETUYECKOTO KayuyKa U Pe3UHBI.

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHUA, TOMOJIOTUYECKHM pAA. AI_ICTI/IJ'IeH — HpOCT@ﬁH.IHﬁ
NpEACTaBUTCIIb AJIKMHOB: COCTaB, CTPOCHUC, (I)I/I3I/I‘IGCKI/IC U XUMHYECKHE CBOMCTBaA (peaKL{I/II/I TUAPUPOBAHUA,
raJJOoréHupoBaHus, ruipaTranuu, FOpCHI/ISI), MOJIY4CHHEC U IIPUMCHCHUC.

ApeHLI. benzour: COCTaB, CTPOCHUC, (I)I/ISI/I‘-IGCKI/IG U XUMHYECKHE CBOMCTBa (pCaKLII/II/I TaJIOTCHUPOBAHUA U
HI/ITpOBaHI/I}I), MOJIY4YCHHUC W TIPUMCHCHHUC. TOJZyOJZ.' cocmaes, cmpoerue, gbusuqecmte U Xumuueckue ceoucmed
(peaKuuu cajll0OCeHUpoBeanust U HumpOGGHM}Z), nojy4enue u npumeHeHue. Toxcu4HOCTH ApPCHOB. I'enernueckas
CBs3b MCXKY YIJICBOAOPOJaMU, IMPUHAJICIKAIUMU K PA3JIMYHBIM KJIACCaAM.



[TpupoHble UCTOYHUKH YTIeBOAOpOJOB. [Ipuponusiii ra3 m nomytHele HedTsHble ra3bl. Hedts u eé
npoucxoxaenue. CrocoObl mepepaboTku HepTHU: TEPeroHkKa, KPEKUHr (TEPMUYECKUH, KaTaIUTHYECKHUil),
nuposin3. [IpoaykTsl nepepaboTku HeTH, UX MPUMEHEHUE B MPOMBILIUIEHHOCTH U B ObITy. KamMeHHBIN yroyib u
IIPOJIyKTHI €r0 IepepaboTKu.

OKCIIEpUMEHTAJIbHBIE METOJIbl M3YYEHMsI BEIIECTB M HUX MPEBPAIICHUN: O3HAKOMJIEHHE C 0Opasuamu
IIacTMace, KaydyKoB M PE3HHBI, KOoJuteKIuu «HedTb» n «YTroiby», MOAETHMPOBAHNE MOJIEKYIT YTIIEBOJAOPOIOB U
raJIor€HOIPOU3BOHBIX, IPOBEACHUE NPAKTUYECKON pabOThI: MOJIyYE€HUE ITUIIEHA U U3YyYEHHUE €r0 CBOMCTB.

Pacuérable 3a1a4u.

Boruncnenus no ypaBHEHUIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIECTBA
WIK TPOAYKTa pPEaKIUH MO HM3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO W3 MCXOJHBIX BELIECTB WU
MIPOJIYKTOB PEAKIUN).

Kucnopoaconepxaiue oprannyeckue coeInHeHHs

[IpenenbHbIe 0HOATOMHBIE CIUPTHL. METaHO U 3TaHOJI: CTpOEHHUE, PU3NUYECKHE U XMMHUYECKUE CBOMCTBA
(peakuuy ¢ aKTUBHBIMU METaJlJIaMH, TaJlor€HOBOA0POIaMH, TOPEHUE), TpUMeHeHue. Bo1opoaHbIe CBA3H MEXKIY
MOJIEKYJIaMH CITUPTOB. JleWCTBHE METaHOJIA M OTaHOJIAa HA OPTaHU3M YEJIOBEKa.

MHOroaToMHbIE CIUPTHI. DTHIICHTJIMKOJIb U TIUIEPUH: CTpOeHUEe, (PU3NYECKNe U XUMUUYECKHE CBOMCTBA
(B3auMozelicTBHE CO LIEIOYHBIMU METaJIJIaMH, KaueCTBEHHAs! pPeaKlMsi Ha MHOTOaTOMHbIe CIUpThI). JlelicTBue
Ha OpraHusM uesoBeka. [Ipumenenne ruunepuHa u 3TUIICHT JIMKOJIS.

deHoJT: CTPOCHUE MOJICKYJIbI, (PU3UYECKHE U XUMUYECKHE CBOMCTBA. TokcuuHOCTh (peHona. [Ipumenenne
(denoma.

AJ'IBI[GFI/II[BI H KenioHbsl. CDOpMaJ'IBI[eFI/II[, ancTajapJCrua: CTpOCHHUC, (1)I/ISI/ILIeCKI/IC U XMMHYECKHE CBOMCTBA
(peaKI_[I/II/I OKHCJICHHUSA U BOCCTAHOBJICHHU A, KAUCCTBCHHBIC peaKHI/II/I), IMOJIYYCHUC U ITPUMCEHCHUC.

OAHOOCHOBHBIE TpefeNbHbIe KapOOHOBbIE KHUCIOTHl. MypaBbHHAs U YKCYCHas KHCIOTBI: CTpPOEHHE,
¢dbusznueckue M XUMHYECKHE CBOMCTBa (CBOiicTBa, OOIIMe A Kjacca KHUCIOT, PEaKIus 3TepU(pHUKAIUN),
nosiyueHue U npumeHeHue. CteapuHOBas M OJICMHOBAsE KUCJIOTHI KaK IMPEACTABUTENM BBICHIMX KapOOHOBBIX
KUCTOT. Mbla KaK COJIM BBICHIUX KAPOOHOBBIX KUCIIOT, KX MOIOIIEe ACHCTBUE.

CrnosxHble 3(hupbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCTOT. ['niponu3 cinoxubiX 3gupoB. XKupsl. ['uaponus
xupoB. [Ipumenenue xupos. bronoruueckas posb KUPOB.

VYraeBoJbl: cocTaB, Kiaccu(uKanus yriaeBoJoB (MOHO-, M- M MoJiucaxapuabl). ['moko3a — npocreimunit
MOHOCaxXapua: 0OCOOCHHOCTH CTPOCHMsI MOJIEKYNbI, (pU3NYecKue M XMUMHUYEeCKHe CBOMCTBa (B3aUMOJEHCTBHE C
runpokcugom Mmeau(Il), okucinenne aMMuauHbIM pacTBOpoM okcuia cepedpa(l), BoccranoBneHue, OpoxeHue
TJIIOKO3bI), HaXOXKJCHUE B NMPUPOJE, IPUMEHEeHHe, ouosorndeckas poib. DotocuHTres. OpyKkTo3a Kak U30Mep
TJIFOKO3BI.

KanMaJ'I " [CJUII0JI03a KakK IMPUPOJAHBIC MMOJIMMCPHI. CTpOGHI/Ie KpaxmMajia U HEJIIFOJIO3bI. dusnyeckue u
XHMHUYECKHE CBOMCTBA Kpaxmajia (FI/I)IpOJ'II/B, KauCCTBCHHAA pCaKkuus C I/IOIIOM).

OKCIIEpUMEHTAILHBIE METOJIbl M3YYCHHsI BEIIECTB M WX MPEBPAIICHUN: TPOBEACHHE, HAONIOJEHUE U
OIIMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: FOPEHUE CHUPTOB, KAUYECTBEHHbBIE PEAKIIMU OJHOATOMHBIX CIIUPTOB
(oxucnenue ortaHona okcugoMm Menu(ll)), MHOroaroMHBIX COUPTOB (B3aMMOJAEWCTBHE TIUIEPUHA C
ruapokcugoM meau(ll)), anpaeruioB (OKUcIeHHE aMMHAYHBIM pacTBOpoM okcuja cepedpa(l) u ruapokcumaom
memu(Il), B3ammopeiicTBue kpaxmana ¢ HOJOM), MPOBEICHHE MPAKTUYECKOW pabOThI: CBOWCTBA pacTBOpa
YKCYCHOU KUCIIOTHI.




Pacuérnbie 3a1a4n.

Bbruncnenus mo ypaBHEHHIO XMMUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA
WIA TIPOJYKTa pPEeaklud IO H3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO W3 MCXOIHBIX BEIIECTB WU
IIPOJIYKTOB PEAKLUN).

A3oTcozeprKale OpraHn4eckiue CoeqMHEHMUSI.

AMMHOKHUCIIOTHI Kak amM(OTepHbIE OpraHuyecKkue coeAuHeHus. Du3nueckrue U XUMUYECKHE CBOMCTBA
AMUHOKHCIIOT (Ha mpuMepe TiuiinHa). buonornyeckoe 3HaueHne aMMHOKHUCIIOT. [lenTuapr.

benkn kak npUPOJHBIE BBICOKOMOJEKYISIPHBIE cOequHEHUs. [lepBuyHas, BTOpUYHAS M TpETHUYHAsS
CTpYKTypa 0enkoB. XMMUYECKHUE CBOMCTBA OCIKOB: THAPOJIN3, ACHATYpAIIHs, KAYECTBEHHbBIE PEaKIIUU Ha OCIIKH.

3KCHGDI/IM€HT8J'IBHI)IC METOJIbl HM3VUCHHS BEIISCTB W WX MPEBPAICHUMN: Ha6J'IIOI[eHI/I€ n OIIMCAaHUC
ACMOHCTPAIIMOHHBIX OIBLITOB: JCHATYpalsi 0OeIKoB IIpHU Harp€BaH1u, IBETHLIC PECAKIIUN OCJIKOB.

BricokoMoIeKy IS pHBbIE COCAUHEHH S
OCHOBHBIE TOHATHS XWMHHM BBICOKOMOJIEKYISIPHBIX COEAMHEHUH: MOHOMEp, MOJUMEp, CTPYKTYPHOE

3BCHO, CTCIICHb MoJIMMEpHU3allnu, CpCaHsass  MOJICKYJISIpHas macca. OCHOBHBIE METOBI CHUHTE3a
BBICOKOMOJICKYJIAPHBIX COC}II/IHeHI/Iﬁ — [MoJIMMEpHU3als U IMOJIUKOHACHCA V.

OKCIIepUMEHTAIbHBIE METOJIbl M3YYEHMsI BEIIECTB M HX MPEBpAllleHUH: O3HAKOMIIEHHE ¢ oOpasuamu
MIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4yKOB.

MexxnopeaMeTHEIE CBSI3H.

Peamuzanms MCKIIPEAMETHBIX CBs3eH IIpHU U3YYCHHUHN OpFaHI/I‘IeCKOﬁ xumuH B 10 knacce OCYHICCTBJIIACTCA
4epe3 HUCIIOJIB30BAHUE KaK O6H_II/IX €CTCCTBCHHO-HAY4YHbIX HOHHTHfI, TaxKk 1 HOHHTHﬁ, ABJIAOIUXCS CUCTEMHBIMH
I OTACIIBHBIX MIPEAMETOB €CTCCTBCHHO-HAYYHOTI'O LIUKIIA.

O6H_[I/Ie C€CTCCTBCHHO-HAY4YHBIC IIOHATHA: SABJICHHC, Hay‘lHBIfI (baKT, TUII0TE3a, 3aKOH, TCOpHs, aHAJIM3,
CHHTC3, KJ'IaCCI/I(bI/IKaI_II/IH, NEPUOANYIHOCTD, Ha6J'IIO,Z[eHI/Ie, HU3MCEPCHUC, SOKCIICPUMEHT, MOJACIIMPOBAHUC.

dusuka: Marepusi, SHCprus, macca, aroM, SJICKTPOH, MOJICKYJIA, BHGPFGTI/IHGCKI/Iﬁ YPOBCHBb, BCLICCTBO,
TCIO, O6’LéM, arperaTHoc COCTOSAHUC BCIICCTBA, (1)I/ISI/I‘IeCKI/Ie BCJIMYMHBI U CIIMHUIBI UX U3MCPCHUAA.

buosiorus: xierka, opranusm, Ouocdepa, o0OMEH BEUIECTB B opraHusme, (pOTOCHHTE3, OMOJIOTHUECKU
aKTUBHBIE BellecTBa (OeKu, YTIeBOAbI, JKUPBI, (DEPMEHTHI).

Feorpa(bml: MHWHCPAJIbI, TOPHBIC TOPOJbI, TTOJIC3HBIC UCKOIIAEMBIC, TOIIJIIMBO, PECYPCHI.

TexHosorus: NuIIeBbIe MMPOAYKTBI, OCHOBBI PALIMOHAJIBHOI'O IMMTAHUS, MOIOINHUEC CPCACTBA, JICKAPCTBCHHBIC
U KOCMETHUYCCKUC NIpCHapaThbl, MaTCpraJIbl N3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.



IVNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XMW HA BA30BOM YPOBHE
CPEJIHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COOQO ycranaBiauBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOEHUS 00Yy4aroIUMUCS IPOTPaMM CPEIHETO
oOuiero o0pazoBanus (JINYHOCTHBIM, METANPEAMETHBIM U IIpeIMeTHbIM). HayuHo-MeTo1uueckoi OCHOBOM s
pa3paboOTKK IUIAHUPYEMBIX PE3yJIbTATOB OCBOEHUS IPOTPAMM CPEIHEro oOwero oOpa3oBaHUs SABISAETCS
CUCTEMHO-/ESTEIbHOCTHBIN MOAXO/I.

B cooTBeTrcTBHM € CHCTEMHO-IEATEILHOCTHBIM TOAXOJAOM B CTPYKTYpE JHYHOCTHBIX PE3yJIbTAaTOB
OCBOEHHMSI IpenMera «XHUMHs» Ha YpPOBHE CpeAHero oO0mero o0pa3oBaHMs BbIJENIEHBl CIEAYIOIIHNE
COCTaBJISAOLIHE!

OCO3HaHHE OOYYaIONIMMUCS POCCHUMCKON TpakJIaHCKON HIEHTUYHOCTH — I'OTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOIIPEIEICHHUIO;

HaJIMYueE MOTHBAIMHU K O6y‘leHI/IIO;

L[eJICHANIPaBJICHHOE PA3BUTHE BHYTPEHHUX YOEXKICHWH JMYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH W
UCTOPUYECKUX TpaIuuil 6a30BON HAYKU XUMHH;

FOTOBHOCTb M CHOCOOHOCTB 06yqa101unxc;1 PYKOBOJACTBOBATLCA B CBOCH JACATCIIBHOCTH ILIEHHOCTHO-
CMBICJIOBBIMHU YCTAHOBKaMM, IIPUCYIIUMHA IEJOCTHOM CUCTEME XUMHUUECKOTO O6pa3OBaHI/I$[;

HaJIMYXC ITPaBOCO3HAHUA 9KOJIOTHYECKON KYJIbTYPBI U CIIOCOOHOCTH CTaBUTH oeji U CTPOUTH JKU3HCHHBIC
IIJIaHBI.

JInuHOCTHBIC pe3yiibTaTbl OCBOCHHUA IIPECAMCTA «XUMHUS» JOCTUTalOTCS B €JIUHCTBE y‘IC6HOI7I n
BOCIIUTATEIILHON JCSITEILHOCTA B COOTBETCTBHHU C F'YMAaHUCTHYCCKUMH, COLNUOKYJIbTYPHBIMU, IOYXOBHO-
HpaBCTBCHHBIMH LHCHHOCTAMU H HACaTIaMU pOCCHﬁCKOFO IpaxxXaaHCKOIro 06H_ICCTB8., IMPUHATBIMU B O6H.[€CTB€
HOpMaMu M IIpaBUJIaMU IIOBCACHUA, CHOCO6CTBYIOH_[I/IMI/I mnponoeccaM CaMoOIIO3HAHUA, CaMOPA3BUTUA U
HPaBCTBCHHOT'O CTAHOBJICHUSA JINYHOCTU 06yqa}01u1/1x05{.

JIn4HOCTHBIE pe3ysibTaTbl OCBOCHHUA IIPEAMCTA «X MU OTpPaAXKaroT C(bOpMHpOBaHHOCTB OIlbITa
MO3HABAaTEIbHON U HpaKTquCKOﬁ ACATCIIBHOCTU 06yan0mec51 o pcajrs3alilui NPUHATBIX B O6H.[€CTB€
HeHHOCTeﬁ, B TOM YMCJIC B 4aCTH:

1) rpaIaHCcKOro BOCIIMTAHUS:

0CO3HaHMUA OOYYArOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX INpaB M OOS3aHHOCTEH, yBaXKeHHS K 3aKOHY M
IIPaBOTIOPSIIKY;

MPEACTABJICHUSA O CONUAJIBHBIX HOPpMAX U MpaBUIax MCKIMIHOCTHBIX OTHOIIICHUM B KOJITICKTUBCEC,



TOTOBHOCTH K COBMECTHOH TBOPUYECKOW NEATEIBHOCTH TPU CO3JAHUM YYEOHBIX HPOEKTOB, PEIICHUH
y4eOHBIX M MMO3HABATEIbHBIX 3324, BHITIOJTHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHS, JOTHKY M apryMEHTHI JIPYTUX MpPU aHaJIH3e
pa3IMYHbIX BUJIOB YU€OHOU €ATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOILLIEHUS K UCTOPUYECKOMY U HAyYHOMY HacJIe[IMI0 OT€YECTBEHHON XUMUU;

YBa)KEHMsI K MPOLIECCY TBOPUECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO MPUMEHEHUSI XUMHUH, OCO3HAHUS
TOTO, YTO JOCTH)KEHUSI HAYKU €CTh Pe3yJbTaT JJIUTENIbHBIX HAONIONEHUHN, KPOTOTIUBBIX SKCIIEPUMEHTATbHBIX

ITIOMCKOB, ITOCTOSIHHOTO TPYy/la YYEHBIX U MPAKTUKOB;

HHTCpCCa U TMO3HABATCJIbHBIX MOTHBOB B IIOJYUCHHUHW W TIOCICAYIOIICM aHAaJIM3C I/IHq)OpMaHI/II/I )
NMEPCAOBBIX TOCTHIKCHUAX COBpeMeHHOﬁ OTEUECTBCHHOM XUMHH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS
HPABCTBEHHOI'0 CO3HAHUS, STUYECKOTO MOBEICHMUS;

CIIOCOOHOCTH OLICHUBATh CHUTyaluu, CBs3aHHBIC C XUMHNYECCKUMHU SIBJICHUSIMU,
" NPpUHUMATb OCO3HAHHBIC PCUHICHW S, OPUCHTUPYSACh Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTHU OIICHMBATh CBOE MOBEICHHE U IMOCTYIIKH CBOHUX TOBapI/IH_Ieﬁ C TIO3UIHUH HPAaBCTBCHHBLIX M
IIpaBOBBIX HOPM U OCO3HAHUEC HOCJ'IG,Z[CTBI/Iﬁ OTHUX IMOCTYIIKOB;

4) hopMupOBAHNS KYJIbTYPbI 310POBbI:

MMOHUMAaHUS IIEHHOCTEH 310PpOBOTO H 0e301IacHOro 06pa3a KH3HU, HCO6XOI[I/IMOCTI/I OTBETCTBCHHOI'O
OTHOIICHHUA K CO6CTBCHHOMy (bHSquCKOMy " IICUXUYCCKOMY 3I0POBBIO,

coOoIeHnsT MpaBWI 0€30MacHOTO OOpaIeHusi C BEIIECTBAMH B OBITY, IMOBCEIHEBHOW XWU3HU WU B
TPYIOBOU JCATEIHHOCTH;

INOHUMAHUA HCHHOCTHU IIPpaBUJI HWHAUBUAYAJIBHOTO W KOJUICKTUBHOI'O 0e3omacHOro IIOBCJACHHUA B
CUTYyallUdX, YI'POXKAOIUX 3J0POBbIO U KU3HU Hmﬂeﬁ;

OCO3HAHMS TMOCICACTBUI W HENPHUITUS BPEIHBIX NPUBBIUCK (YIIOTPEOJCHHS aJIKOTrOJs, HAPKOTHKOB,
KYpeHUs);

5) Tpya10BOr0 BOCIIMTAHHUSI:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTU B yqe6Ho -HUCCIEI0BATEIbCKOM ACATCIIBHOCTH, O6H_ICCTBCHHO
HOJ'IC3HOI>1, TBOp‘-ICCKOfI U JPpYyIrux BUJax ACATCIbHOCTH,

YCTAHOBKM Ha AKTHBHOC Y4YAdCTUC B PCHICHUHN MPAKTHYCCKUX 3aHdavd COIIMAJIbHOM HaIpaBJICHHOCTHU (B
paMKax CBOCTO KJjacca, IJ_IKOJ'IBI);

HHTECpCCa K MPAKTHYCCKOMY HU3YUCHUIO npo@eccnﬁ pas3sjindyHoro poaa, B TOM YHCJIC Ha OCHOBC
MPUMCHCHUS NPCIAMCETHBIX 3HAHUU 110 XHUMHU,

YBaKEHHSI K TPYAY, JIOASIM TPYAa U pe3ylbTaTaM TPYJAOBOU JEATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUAYAJIbHONW TPAEKTOPUHU 00pazoBaHus, Oyayiei npodeccun u
peanu3anu cOOCTBEHHBIX XKM3HEHHBIX IUIAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CHOCOOHOCTEH K XUMUH,
MHTEPECOB U MOTPEOHOCTEH 00IIECTBa;

6) PKOJIOrHYecKOro BOCIUTAHMA:

9KOJIOTHYECKH I1EeJIECO00PA3HOTO OTHOIICHUS K MPUPOJE, KaK WUCTOYHUKY CYIIECTBOBAHMS JKWU3HU Ha
3emiie;

MMOHUMAaHWUS TI00ATBHOTO XapaKTepa JKOJIOTHYECKUX MPOOIeM, BIUSHHUS SKOHOMUYECKHX IMPOIECCOB Ha
COCTOSIHME MPUPOTHOM U COUMAIIBHOM CPEJIbL;

OCO3HAHHUsI HEOOXOIMMOCTH HUCIIOJIb30BAHUS TOCTHKEHUN XUMUU ISl pElIEHUs] BOIIPOCOB PallMOHATILHOTO
MIPUPO/I0TIOJIL30BAHNUS;

AKTHUBHOTO HENPUATHA JCUCTBUM, IPUHOCAIIMX BpPEX OKPYXKAOWIEH NPUPOAHOU Cpele, YMEHHUs
MIPOrHO3UPOBATh  HEOJArONpUSITHbIE JKOJOTMYECKHE TOCJHEJICTBUSA  MPEANPUHUMAEMBIX JEUCTBUM U
MPEAOTBPALATE UX;

HaJu4usl Pa3BUTOTO HKOJOIMYECKOTO MBIIIJIEHUS, 3KOJIOTMYECKOM KyJIbTYpbI, OIBITA JEATEIBHOCTH
9KOJIOTHYECKOW HANpPaBJIEHHOCTH, YMEHUs PYKOBOJCTBOBATHCS MMM B NO3HABATEIbHOM, KOMMYHUKaTUBHON M
COLIMANIHOM MPAaKTHKE, CIIOCOOHOCTHU U YMEHHUS aKTUBHO IIPOTHUBOCTOSTH HI€0JIOTUH XeModoouu;

7) HEHHOCTH HAYYHOI 0 MO3HAHUS:

C(OPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO DPa3BHTHsI HAYKH M
0011eCTBEHHOW MTPAKTUKH;

MOHUMaHMs crnenuuKd XUMHUM KaK HayKH, OCO3HaHMs €€ poiu B (OPMUPOBAHMH PALMOHATHHOIO
HAyYHOTO MBIIUICHUS], CO3JaHUH 1IEJIOCTHOTO MPEICTaBICHHs 00 OKPYXKAIOIIeM MUPE KaK O €AMHCTBE MPUPOIbI
U 4YeNOoBEeKa, B TMO3HAHUU MNPHUPOJHBIX 3aKOHOMEPHOCTEM W pEUIeHUH MNpOOJIeM COXpaHEHHsI MPUPOIHOTIO
paBHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHU JIJII COBPEMEHHOMN NMBWIM3AIMU: B €€ TYMaHUCTUYECKOU
HaIPaBJIEHHOCTH M BaXHOW POJIM B CO3/JaHMHM HOBOHM 0a3bl MaTepUaIbHOW KYJIbTYpBI, PEIICHUU TJI00ATbHBIX
npoOieM yCTOMYMBOIO DPAa3BUTHS UYEIOBEYECTBA — CHIPHEBOM, DHEPTreTUUECKOW, MUILIEBON U 3KOJIOTUYECKOM
0€30MMacHOCTH, B Pa3BUTUN MEIUIIMHBI, 00ECIICUEHUH YCIOBHUI YCHEIIHOTO TPYAa U 9KOJOTMYeCKH KOM(POPTHOI
JKM3HHU Ka)KJ0TO YjIeHa OOIIeCTBa;

eCTCCTBeHHO-HaquOﬁ rpaMOTHOCTH: IIOHMMaHHs CYIIHOCTH MCETOHOB IIO3HAHUA, HCIOJIB3YyCMbIX B
CCTCCTBCHHbBIX HAayKax, CIIOCOOHOCTH MCIIOJIb30BAaTh MOJIY4a€MbIC 3HAHUS I aHaJIn3a U 0OBICHEHHS SIBJICHUI
OKpyXXaromero Mupa “ Mnpoucxomsamux B HEM H3MeHeHHI>i, YMCHHA NACJIATh 000CHOBAaHHbBIEC 3aKJIIOUCHHS Ha

OCHOBC HAYYHBIX q)aKTOB 1 UMCIOIIUXCH NJaHHBIX C LCJIbIO IMMOJIYUCHUA JOCTOBCPHBIX BBIBOJOB,

CITOCOOHOCTH CaMOCTOSTENBHO HMCIOJIb30BaTh XUMHYECKHUE 3HAHMS JJIs1 pCHICHU A np06neM B PCAJIbHBIX
JKU3HCHHBIX CUTYyalHAX;

HUHTEpPCCA K NO3HAHUIO U HCCIe10BaTeIbCKOM ACATCIIBHOCTH,

FOTOBHOCTH M CIOCOOHOCTH K HCIIPCPBIBHOMY o6pa3013aH1/110 n CaM006pa30BaHI/IIO, K aKTHBHOMY
MOJIYYCHHIO HOBBIX 3HAHMU 10 XMMHUH B COOTBETCTBUM C KU3HEHHBIMU HOTpGGHOCTHMI/I;

MHTEpeca K 0COOCHHOCTSIM TPy/a B Pa3IMYHbIX cepax NpopecCHOHATHLHON e TeTbHOCTH.



METAIIPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbie pe3y/IbTaThl OCBOCHHUsS ydeOHOro mpeamera «XHMHs» Ha YPOBHE CpPEIHEro OOIero
00pa30BaHUs BKITIOYAOT:

3HaYUMBbIe Ui (POPMUPOBAHUSI MUPOBO33PEHHUS 00YUAIOIINXCS MEXAUCHUIIIMHAPHBIE (MEKITPEIMETHBIE)
oOlIeHay4YHbIe TOHTHS, OTPAXKAIOIINE 1IETIOCTHOCTh HAYYHOUM KapTHHBI MUpPa U CHEHU(PUKY METOJIOB IMO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MarepHsi, BEIIECTBO, SHEPIHs, ABJIEHUE, NTPOIIECC, CUCTEMA, HAYUHBIH
(GaxkT, NPUHIMI, THUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpUs, HCCIENOBaHHE, HAONIOJIEHHE, W3MEpEHHUE,
AKCIEPUMEHT U JpPYyTHe);

yHUBEpcaJbHble  y4yeOHble JeWCTBUA  (TIO3HaBaTelbHbIE, KOMMYHHUKATUBHbIE, pEryJISTUBHBIE),
obOecneunBatomue  GopMUpPOBaHHWE  (PYHKUMOHAIBHOH TIPaMOTHOCTH M COLMAJIBHOM  KOMIETEHIIMH

00yJaroImXcs;

CIIOCOOHOCTD O6y‘IaIOHII/IXC$I HCII0JIB30BaTb OCBOCHHBIC MECKAUCHUIIMHAPHBIC, MHPOBO33PCHUYCCKUC
3HAaHUA 1 YHUBCPCAJIbHBIC y’—Ie6HBIe )IGIZCTBI/ISI B ITO3HABATCIIEHOM U COHH&HBHOﬁ IIpaKTUKE.

MetanpeaMeTHble pe3yabTaThl OTPA)XarOT OBJIAJICHUE YHMBEPCATbHBIMU Y4EOHBIMH IO3HABATEIbHBIMH,
KOMMYHHKATHUBHBIMU U PETYISTUBHBIMH JEHCTBUSAMHU.

OBnaneHne YHUBEPCAJIbHBIMHU y‘lCﬁHbIMI/I nmo3HaBaTeJbHbBIMHA I[CﬁCTBPIﬂMPI:

1) 6a3oBble JJornYecKue JAecTBUS:
CaMOCTOSITENILHO (POPMYITHPOBATH U aKTYAIU3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OIIPCACIIATL LCJIM ACATCIbHOCTHU, 3aJaBas HIapaMETpbl KM KPUTCPpUU HUX JOCTHIKCHHUS, COOTHOCHUTDH
PE3yIbTAThI ACATCIIBHOCTHU C IIOCTABJICHHBIMHU LCIISIMU

HCIIOJIb30BAThL IIpU OCBOCHUU 3HAHUI HpI/IéMLI JIOTUYCCKOI'0 MbBINIJICHUS — BBIACIATH XAPAKTCPHLBIC
IIpU3HAaKH MOHATHU U YCTaHaBJIMBATb HX B3aUMOCBA3b, HCIHOJIB30BATH COOTBCTCTBYIOIIHUC TIMOHATUS JIA
0OBSICHEHHS OTACIBHBIX q)aKTOB n HBHeHHﬁ;

BLI6I/IpaTB OCHOBAHUA U KPUTCPUU IJIA KHaCCI/I(I)I/IKaLII/II/I BCIICCTB U XUMHNYCCKHUX peaKHHﬁ;

YCTAHABJIMBATL MPUYNUHHO-CJICACTBCHHBIC CBA3U MCIKAY N3YYACMbIMU SIBJICHUSAMU,

CTPOUTL  JIOTUYCCKHUEC  PACCYKICHUA (I/IH,[[yKTI/IBHBIC, ACAYKTUBHBIC, 11O aHaJ'IOFI/II/I), BBIABIISATH
3aKOHOMCPHOCTHU U IPOTUBOPCUUS B pACCMATPUBACMBIX ABJICHUAX, (I)OpMyJIPIpOBaTB BBIBOJBI U 3aKJIFOUYCHU A,

IPUMEHATh B TIpOLEcCE€ IMO3HAHMSA, HCIOJIb3yeMble B XMMHUU CHUMBOJHYECKHE (3HAKOBBIE) MOJIENH,
peoOpa3oBbIBATh MOJICIbHBIC IPECTABICHU — XUMUYECKUN 3HAaK (CUMBOJI) 3JIEeMEHTa, XUMHUEcKas (hopmyIa,
ypaBHEHHE XUMHUYECKOM pEaKUuu — TMPH PEUICHUH YYEOHBIX IO3HABATENIBHBIX W MPAKTHUECKUX 3a]ad,



MNPUMCHATL HAa3BAHHBIC MOJCJIBHBIC IIPCACTABJIICHUA [JIS1 BBIABJICHUSA XaAPAKTCPHBIX IIPHU3HAKOB H3Yy4YaCMbIX
BCIICCTB U XUMHUYCCKUX peaKL[I/If/'I.

2) 6a3oBble HCCJIEeI0BATEIbLCKHE JIeliCTBHS:
BJIaJICTb OCHOBAMUW MCTOA0B HAYYHOTO MO3HAHHWA BCIICCTB U XUMHUYCCKHUX peaKqu/'I;

(bOpMy.]II/IpOBaTI) e MW 3agadyd HCCICIOBAHMsA, HCIIOJIb30BaTh IIOCTABJICHHBIC W CaMOCTOATCIIBHO
C(bOpMYJII/IpOBaHHI)IC BOIIPOCHI B KAYECTBC MHCTPYMCHTA IMO3HAHUSA YU OCHOBBI IJIA (1)OpMI/IpOBaHI/I$I TUIIOTE3BI 110
IIPOBECPKE MPAaBUIIBHOCTU BbBICKA3bIBACMBIX CY)I(ILGHI/Iﬁ;

BJIAJICTb HABbIKAMHU CaAMOCTOATCIBHOI'O0 INIAHUPOBAHUA W IMPOBCACHUA YYCHUUYCCKHX OJSKCICPUMCHTOB,
COBEPIIECHCTBOBATh YMEHUsI HAOII0aTh 3@ XOJIOM IPOIIECCa, CaMOCTOSITENILHO MTPOrHO3UPOBATh €r0 Pe3yibTar,
dhopmynupoBaTh 0000IIEHHS 1 BBIBOIBI OTHOCUTEIBHO JIOCTOBEPHOCTU PE3YJITATOB MCCIIEIOBAHUS, COCTABIISATD
000CHOBaHHBIN OTUYET O MPOJIeTIaHHON paboTe;

pUOOpeTaTh ONBIT YYEHHUYECKON HCCIIENOBATENbCKOM M MPOEKTHOM JIEATENbHOCTH, MPOSBIISTH
CIIOCOOHOCTP U TOTOBHOCTH K CaMOCTOSITEIbBHOMY TIIOMCKY METOJOB pELIEHUS TMpaKTUYeCKHX 3ajad,
IIPUMEHEHHIO PA3JIMYHBIX METOJI0OB MO3HAHUS.

3) pabora ¢ ungopmanmeii:
OPHEHTHPOBATHCS B  PA3IMYHBIX HWCTOYHHMKAX HWH(popManuu (HAydyHO-TIOMYJspHAS JIUTEparypa
XMUMHUYECKOTO COJEpKaHMsl, CIIpaBOYHbIE TocoOus, pecypchl HWHTepHera), aHanM3UpoBaTh HHGOPMALHUIO

Pa3IMYHbIX BUJOB U (POPM MpEACTaBICHUS, KPUTUIECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEPOTUBOPEUYUBOCTD;

dbopMynupoBaTh 3ampoChl U MPUMEHSTHh pa3IUYHble METOJbl MpH MOUCKEe U oTOope uHbopManuy,
HE0OX0IMMOM IS BHINOJIHEHUS YUeOHBIX 3a/1au OTMPEeIEHHOTO THIIA;

an06peTaTb OIIBIT HMCIIOJIb30BAaHUA I/IH(i)OpMaI_[I/IOHHO'KOMMyHI/IKaTI/IBHBIX TEXHOJIOTUH H Pas3IMYHbIX
ITOHMCKOBBIX CUCTEM,

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAaNbHYIO (opMy mpeacTaBieHus HHPopMmanuu (cxembl, rpadukw,
JarpamMMbl, TaOIUIbI, PUCYHKH U JIPYTHE);

WCIIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPECTBA MPH paboTe ¢ XUMHUECKOW HH(POPMAIIUEH: TIPUMEHSTh
MeXIpeaMeTHble ((pU3ndyeckue ¢ MaTeMaTH4ecKue) 3HaKM M CHMBOJBI, (QopMynbl, abOpeBUATYpHI,

HOMCHKIJIATYPY,

HUCIIOJIB30BAaTh U Hp606pa3OBBIBaTB 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAAHOCTHU.

OB.TIa)IEHI/le YHuBEpPCAAbHBIMA KOMMYHUKATUBHBIMHA JeMCTBUSAAMM :

3aaaBaTb BOITPOCHL 18(0) CYLICCTBY OGCY)I(I[aeMOﬁ TEMBI B xXonae Juajiora
W/ VIIH AUCKYCCHUH, BBLICKA3bIBATH HICH, (I)OpMyJ'II/IpOBaTB CBOH TMPCIJIOKCHUA OTHOCHUTCIIBHO BBIIIOJIHCHUA
HpeHHO)KCHHOﬁ 3aga4u,

BBICTYIIATH C HpGSCHTaHHGﬁ PE3YyJIbTATOB Mo3HaBaTEILHOMU ACATCIIBHOCTHU, MOJIYYCHHBIX CAMOCTOSATCIBHO
HJI1 COBMCCTHO CO CBCPCTHUKAMHU IIPU BBITIOJIHCHUU XUMHUYCCKOI'0 3KCIICPUMCHTA, HpaKTquCKOfI paGOTI:nI 110



WCCIICIOBAHUIO CBOWCTB HM3y4aeMbIX BEIIECTB, pealu3aliid y4eOHOrOo MpPOeKTa M (OPMYIHPOBATH BHIBOIBI
M0 pe3yabTaTaM MPOBEAEHHBIX HCCICIOBAHUN IMyTEM COTJIACOBAHUS TO3MIIMNA B XOJIe OOCYKIEHHUs U 0OMEHa
MHEHUSMHU.

OBjaaaenue YHUBEPCAJIbHBIMU PEryJaATUBHBIMH JeHCTBUSAAMM:

CaMOCTOSITEJIBHO IJIAHUPOBATh M OCYILECTBISATh CBOIO MO3HABATEIbHYIO AESTEIBHOCTh, OMpENess eé
e W 3a/1a4d, KOHTPOJIUPOBATh W MO Mepe HEOOXOTUMOCTH KOPPEKTUPOBATH MPEAJaraéMblidi ajiroOpUTM
JEUCTBUM MPU BBIMIOJHEHWN YI€OHBIX U MCCIIE0BATEIbCKUX 3a/1a4, BEIOMpaTh Hanbosee 3 PeKTUBHBIN Cr1oco0
WX PEIICHUs ¢ YUETOM TMOTYYCHHS] HOBBIX 3HAHUHM O BEIIECTBAX U XUMUUYECKUX PEAKITUAX;

OCYIICCTBJIATE CAMOKOHTPOJIb CBOCH ACATSIHHOCTH Ha OCHOBE CaMOaHaIM3a U CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

HpeI[MeTHBIe PE3YIbTAaTbl OCBOCHUS KypcCa «Opl"aHI/ILIeCKaﬂ XUMUsD» OTPAXKaArOT:

cOpPMUPOBAHHOCTh NPEICTABICHUNA O XUMHUYECKOW COCTABJISIONIEH €CTeCTBEHHO-HAyYHOU KapTHHBI
MHpa, POJIM XUMUU B MO3HAHUU SIBICHUN MPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYphl JIUYHOCTH, €€
(GYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOOUMOM Ui pEelIeHUs MPAKTUYECKUX 3aJa4 U IKOJIOTUYECKU
000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOTHOM Cpeie;

BIIQJICHUE CHCTEMON XHMHYECKUX 3HAHWM, KOTOpas BKIIOYACT: OCHOBOIOJIATAIONINE TOHSATHS
(XMMUYEeCKHIl ~ dJIEeMEHT,  aToM,  OJeKTpoHHass  o0oyiouka  aToMa,  MOJIEKylla,  BaJIEHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, XUMHUUYECKasi CBSA3b, CTPYKTypHas (opmyna (pa3BépHyTas U COKpalléHHas), MOJb,
MOJIIpHasi Macca, MOJIIPHBIM 00BEM, YriepoJHBIN CKeleT, (YHKIUOHAJbHAs TpYIa, paaukal, U30MepHs,
U30MEpBI, TOMOJIOTMYECKUN psill, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOX M a30TCOAEpXKallle COEIAUHEHUS,
MOHOMeEp, TMOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHHUS); TEOPUU M 3aKOHBI (TEOpHs
CTpoeHHusl opranmdeckux BeniecTB A. M. byriepoBa, 3aKOH COXpaHEHHUS MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XMMHUM; MUPOBO33PEHUECKUE 3HAHUS, JIEKALIUE B OCHOBE IOHUMAaHUS NPUUYUHHOCTH U
CHUCTEMHOCTH XHMMYECKHX SBJICHUH, (aKTOIOIMYECKHe CBEIEHHs O CBOMCTBaxX, COCTaBe, MOJIYYCHHH U
0€30MaCHOM HCIIOJIb30BAaHUM BAXKHEHWIINX OPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKON JAEATENbHOCTH
YEJI0BEKA;

C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ BBIABJIAITE  XApPAKTCPHBIC  IMPU3HAKU HOHHTHﬁ, YCTaHaBJIMBATh HUX
B3aMMOCBA3b, HUCIIOJIB30BATH COOTBCTCTBYIOUIHMEC IMOHATHUA MPU OMUCAHUU COCTaBa, CTPOCHUA U HpeBpaIJ_ICHI/Iﬁ
OpraHu4YCCKUux COCHHHCHHﬁ;



c(hOpPMUPOBAHHOCTh YMEHUN HCTIOIH30BATh XUMUUECKYIO CUMBOJIUKY IS COCTABIICHUS MOJICKYIISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHOW) (OPMyNl OPraHUYECKHX BEIIECTB M YPaBHCHUU XUMHYECKHX
peaKkuuii, U3roTaBjiMBaTh MOJEIM MOJIEKYJ OPraHWYECKUX BELIECTB ISl WUIKOCTPAUUM HX XUMHYECKOTO M
MPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OPMHUPOBAHHOCTh YMEHUH YCTAHABIIMBATH MPUHAICKHOCTh U3YICHHBIX OPTAHUYECKUX BEIIECTB 110 UX
COCTaBy M CTPOGHHIO K ONpEACIEHHOMY KIACCY/TpYIIe COEAMHEHUH (YrieBOJOPOMbI, KHUCIOPOa |
a30TCOJIEpIKAIINE COEIUHEHNUS], BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS ), 1aBaTh UM Ha3BaHUs 10 CUCTEMATUYECKON
nomenkiarype (IUPAC), a takke NpuUBOIUTH TPUBUAIBHBIC HA3BAaHUSA OTACIBHBIX OPraHUYECKUX BEIIECTB
(3TUIEH, NPONWIIEH, alleTHIIEH, STUICHIJIMKOIb, TIIUIEPUH, (PeHoII, popMallbAeTul, aleTaabAerul], MypaBbruHast
KHUCJIOTA, YKCYCHas KHCJIOTa, OJIEMHOBAas KHCIOTa, CTEapuHOBAas KUCJIOTA, TJIIOKO3a, (PpyKTo3a, Kpaxmal,
LEJUTI0JI03a, TJIUIINH);

c(OPMUPOBAHHOCTh YMEHMSI ONpPENENSITh BHUJbl XUMHUYECKOM CBS3M B OPraHUYECKUX COEAMHEHUSX
(omHaApHBIE U KpaTHBIE);

chOpMUPOBAHHOCTh YMEHHS TMPUMEHSTH TIOJIOKEHUST TEOPUU CTPOCHHUS OPTaHMYECKHX BEIHIECTB A.
M. BytnepoBa a1 0OBSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH COXpaHEHUS
MAacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHHI XapaKTEpHU30BaTh COCTaB, CTPOCHME, (U3MUECKHE W XMMHUYECKHE CBOWCTBA
TUIINYHBIX Hpe}ICTaBHTeﬂeﬁ paSHHqHBIX KJIaCCOB OpFaHI/I‘-IeCKI/IX BCIICCTB (MeTaH, OTaH, 3THUJICH, HpOHI/IHeH,
arneTuieH, Oyraauen-1,3, merunOyraauen-1,3, 6€H301, METaHOJ, dTAHOJ, STUJICHTIUKOJb, TIUIEPHUH, (EHO,
areTabJCTU, MypaBbUHAs W YKCYCHAs KHCIIOTHI, TJIFOKO3a, KpaxMaJ, IeJUTI0I03a, aMHHOYKCYCHAsT KHCIIOTa),
WUTFOCTPUPOBATH TEHETHYECKYIO CBSI3b MEKY HUMH YPAaBHCHHSIMH COOTBETCTBYIOIINX XHMHUYCCKUX PEAKITUI C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTePH30BaTh UCTOYHUKHU YTIIEBOJIOPOTHOTO ChIPhs (HE(Th, MPHPOTHBII
ras, yroJyb), CocoObI UX MepepaboTKH U MPAKTHIECKOE MPUMEHEHHE MTPOTYKTOB MepepabOTKH;

cOpPMUPOBAHHOCTh YMEHHI MPOBOIUTH BBIYMCICHHUS MO XHUMHYECKUM ypaBHEHUSIM (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOJIYKTa PEAKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO
u3 MCXO/IHBIX BELIECTB
WJIH MPOJIYKTOB PEaKIUu);

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BJI1aACTh CHCTEMOM 3HAHUKH 00 OCHOBHBIX MCTOAaX HAYYHOI'O IIO3HAHUA,
HCIIOJIb3YEMbBIX B XUMHH IIPpU HU3YUCHHUHU BCHICCTB W XHUMHUYCCKHUX SIBJICHUI (Ha6J’IIOI[eHI/Ie, HU3MCPCHUC,
OKCIICPUMCHT, MOI[CJ'II/IPOBaHI/Ie), HCIIO0JIb30BATh CHUCTCMHBIC XHUMHUYCCKUC 3HAHHA I IPUHATHA peI_HeHI/Iﬁ B
KOHKPCTHBIX JKU3HCHHBIX CUTYallUAX, CBA3aHHBIX C BEIICCTBAMHA U UX ITPUMCH CHUCM

cOpMUPOBAHHOCTh YMEHUI COOMIOAATH MpaBUIIa MOJIb30BAHUS XUMHUYECKOW MOCYA0N U 1a00paTOpHBIM
obopynoBaHHeM, a TaKXke TMpaBuia OOpalleHHs C BEIIECTBAMU B COOTBETCTBHM C WHCTPYKLIUSMH IO
BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKHX OTIBITOB;

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ IJIAaHUPOBATb U BBITNIOJIHATH XUMHUYECKUMN SKCIICPUMCHT (HpeBpaI_HeHI/IH
OpraHn4eCKux BCHICCTB IpHU HAIPpECBAHUH, IOJYYCHHC OSTHUJICHA WU HU3YUYCHUC Cro CBOﬁCTB, Ka4CCTBCHHLIC
pCakluu OPraHUYCCKUX BCHICCTB, [ACHATYypalud OCIIKOB IIpu Harpe€BaHuH, MNBCTHBIC PCAKIUU 66J'IKOB) B
COOTBCTCTBUU C IIpaBHJIaMHU TCXHUKH 0€30ITaCHOCTH Inpu 06paH_ICHI/II/I C BCIICCTBAMH H J'Ia60paTOpHLIM
O60py,Z[OBaHI/ICM, NpEACTaBJIATEL PE3YJIbTATBI XHUMHWYCCKOTO OKCIICPUMCHTA B (I)OpMC 3alucu ypaBHCHI/Iﬁ
COOTBCTCTBYIOIIIHUX peaKuHﬁ u (I)OpMy.III/IpOBaTL BbIBOJIbI HA OCHOBC 3TUX PC3YJILTATOB,

Cc(OPMHUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIM3UPOBATH XMMHUYECKYI0O MH(POpMAINIO, TOIy4aeMylo U3
pa3HbIX HCTOYHHUKOB (cpescTBa MaccoBoit nH(opMaru, IHTepHET U 1pyrux);



c(hOpPMHUPOBAHHOCTh YMEHHI COOJIIOIATh MPaBHIIa SKOJOTHYECKH [IeTIeCO00pa3HOT0 MOBEACHUS B OBITY H
TPYIOBOM JICSTEIBHOCTH B LIEJIIX COXPAHEHHUS CBOETO 3/I0POBbS U OKPYXKAOIIEH MPUPOIHOM Cpe/ibl, 0CO3HABATH
OIIaCHOCTH BO3IICI>1CTBH$I Ha JKHBBIC OPraHU3Mbl OHpeI[eJ'IéHHBIX OpPraHUYCCKUX BCHICCTB, INMOHHMAas CMBICII
nokazatens [I/IK, mosicHATP Ha mpuMepax CrHocoObl YMEHBLICHHS U MPEJOTBpAIICHUS HX BPEIHOTO
BO3JEHCTBUS HA OPraHU3M YEJIOBEKA;

JJIA o6yqa10nmxcs[ C OrpaHM4YC€HHBIMH BO3MOXHOCTSMHU 3A0POBBA: YMCHHUC IIPUMCHATH 3HAHHWA 00
OCHOBHBIX JOCTYITHBIX MCTOJJaX INO3HAHUSA BCIICCTB U XUMHUUYCCKUX ﬂBJ’IGHI/If/'I;

U CHENbIX U caaboBUAANIMX OOy4arolUXCs: YMEHHME MCIIOJIb30BaTh PENbe(PHO-TOYEUHYIO CUCTEMY
o0o3Hauenwuii JI. bpaiins [uist 3anucu XUMHIECKUX (OPMYIL.

11 KJIACC

[IpenmMeTHbIe pe3yabTaThl OCBOCHUSI Kypca «O01as 1 HeopraHueckasi XUMUs» O0TPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUN: O XUMHUYECKOW COCTABJISIONIEH E€CTECTBEHHO-HAYYHOW KapTUHBI
MHpa, POJIM XUMUU B MO3HAHUU SBICHUU NMPUPOIbI, B (OPMUPOBAHUU MBILUICHHUS U KYJIbTYpbl JIUYHOCTH, €€
(YHKIIMOHATBHOW T'PaMOTHOCTH, HEOOXOOUMOM Ui pelIeHUs MPAKTUYECKUX 3aJa4 U IKOJOTUYECKH
000CHOBAHHOTO OTHOILIEHUS! K CBOEMY 370POBBIO U MPUPOTHON CPEIE;

BIIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJAralomue TMOHITHS
(XMMHYECKHI 3JEMEHT, aroM, HM30TOI, S-, P-, O- 3JeKTpOHHBIE OpOWTAIM aTOMOB, MOH, MOJIEKYyJa, MOJb,
MOJISIDHBI  00BEM, BaJICHTHOCTh, JJICKTPOOTPHUIATEIHBHOCTh, CTENCHb OKHCJICHUS, XWMHYECKas CBS3b
(koBaJIeHTHAs, MOHHAS, METAJIMYECKAst, BOJOPOIHAS ), KPUCTAIUIMYECKAsT pEIIETKA, TUITBI XUMHUYECKUX PEaKIIUi,
pacTBOpP, IIEKTPOJIUTHI, HEINCKTPOJIUTHI, AICKTPOJUTHYECCKAs JIUCCOLMAINS, OKUCIUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKON PEaKIiy, XUMHUUYECKOE PAaBHOBECHE), TCOPHUU W 3aKOHBI (TCOpHsS SIEKTPOJUTHUECKOU
qUccolanuy, nepuoaudeckuii 3akon J[. WM. MennmeneeBa, 3aKOH COXpaHEHHS MacChl BEIECTB, 3aKOH
COXpaHEHHUs W TPEBPAIICHHUs SHEPTUU MPU XUMHUYECCKHUX PEAKIMIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK
XUMUH, MHPOBO33PCHUECKHE 3HAHMS, JICKAIIME B OCHOBE TOHMMAHHUS MPUYMHHOCTH M CHCTEMHOCTH
XUMHUYECKUX SIBICHUH, (DAKTOJIOTHYECKUE CBEICHUS O CBOMCTBAaX, COCTaBe, IMOJy4€HUH U Oe30MacHOM
MCIO0JIb30BAHNHU BAXXHEHIINX HEOPTraHMYECKHUX BEIIECTB B OBITY U MPAKTHUECKOH JIeATEIbHOCTH YEJIOBEKa;

C(OPMHUPOBAHHOCTh YMEHUH BBIABJIATh XapaKTepHble IPU3HAKUM IOHATUH, YCTaHAaBIUBATh UX
B3aUMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOILIME IOHATHS IIPM ONMCAHMM HEOPraHMYECKHUX BEIECTB U HX
IIpEBpALICHUN;

c(OPMHPOBAHHOCTh YMEHUH HUCHOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY Ul COCTaBJIEHHs (JOPMYIT BEIIECTB
U ypaBHEHHUH XMMHYECKHMX peakuuii, cucremarndeckyto HoMeHKnatypy (IUPAC) u TpuBHambHble Ha3BaHUS
OTJENIbHBIX HEOPraHWYECKUX BEUIeCTB (YrapHbIM ras, yrieKUCIbld ra3, aMMuak, raméHas U3BecTb, HerameéHas
U3BECTh, MUThEBAst COJIA, MUPUT U IPYTHUE);

C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ OonpCaAC/IAATh BAJICHTHOCTb U CTCIICHb OKHCJIICHUA XUMHUYCCKHUX DJICMCHTOB B
COCAMHCHUAX PAa3JIMYHOIO0 COCTaBa, BHJ XUMHUYECKOM CBS3U (KOBaJ'ICHTHaSI, HOHHas, MCTAJNIMYCCKasd,
BO,Z[OpO,[[HaSI) B COCAUHCHUAX, THII KpI/ICTaHJ'II/IquKOI‘/’I pCI_HéTKI/I KOHKPETHOTO BCHICCTBA (aTOMHaH,
MOJICKYJIApHasi, MOHHas, MCTaJ'IJ'II/I‘-ICCKaH), XapaKTep CpCAbl B BOJAHBIX PACTBOPAX HECOPIraHUYCCKUX COe,Z[I/IHeHI/II‘/’I;

c(OPMHUPOBAHHOCTh YMEHHUI yCTaHABIUBATH NMPHHAICKHOCTh HEOPTaHUUECKUX BEIIECTB 10 MX COCTaBY
K ONpeAeNEHHOMY KJIacCy/Tpymie COeIUHEHHUH (TPOCThIe BEIIECTBA — METaIbl U HEMETallIbl, OKCHUJIbI,
OCHOBAHHS, KUCIIOTHI, aM(OTEPHbIE THIPOKCUIbI, COJIN);



cOpPMHUPOBAHHOCTh YMEHUH pACKphIBATh CMBICT Tepuoandeckoro 3akoHa JI. W. MenpaeneeBa wu
JEMOHCTPUPOBATDH €r0 CUCTEMATU3UPYIOIYIO, OOBSICHUTEIBHYIO H IPOTHOCTUYECKYIO (PYHKIINY;

c(hOPMHUPOBAHHOCTh YMEHHI XapaKTEPH30BaTh IIEKTPOHHOE CTPOCHHE aTOMOB XMMUYECKUX DIIEMEHTOB
1-4 nepuonos Ilepuonnueckoit cucrembl xumuueckux aiemeHToB J. M. MenzaeneeBa, uCnoJib3ys MOHATUS «S-,
p-, d-37eKTPOHHBIE OPOUTAINY, «IHEPTETHUCCKUE YPOBHMY», OOBACHITH 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB
XUMHUUYECKUX JJIEMEHTOB U UX COCIMHEHUU IO meproaaMm W rpynnam llepuoandeckoi cucTeMbl XUMUYECKUX
anemeHTOB J[. . Meneneena;

cOPMHUPOBAHHOCTh ~ YMEHHH  XapakTepu3oBaTh  (OMUCHIBaTh) OOIMIME XWMHUYECKHUE  CBOKHCTBA
HEOPraHMYECKHX BEIECTB PA3TMYHBIX KJIACCOB, MOJTBEPKAATh CYIIECTBOBAHME I'€HETUYECKOW CBS3U MEXKIY
HEOPraHMYECKUMU BEIIECTBAMHU C MTOMOIIBIO YPABHEHUI COOTBETCTBYIONIMX XUMHUECKUX PEAKIIHA;

c(OpMHUPOBAHHOCTh YMEHUS KIacCU(PUIIMPOBATH XUMUYECKHE PEAKLIMU MO Pa3IUYHbIM NPU3HAKaM (YUCTy
W COCTaBy pEarupyroliiuxX BEIIeCTB, TEIIOBOMY J3(PQEKTy peakIuu, HW3MCHCHHIO CTCTICHEW OKHCICHUS
AJIEMEHTOB, OOPATUMOCTH PEAKINH, YIACTHIO KaTaln3aTopa);

cOpPMUPOBAHHOCTh YMEHUH COCTaBIIATH YPAaBHEHUS pEaKUUi pa3IMYHbIX THUIOB, TOJIHBIE H
COKpaIEHHbIE YPAaBHEHMs peakluii HOHHOTO OOMEHa, YUUThIBAsl YCIOBHS, IPH KOTOPBIX 3TU PEAKIMHU UIYT J10
KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJAUTH PEAKIINH, TTOATBEPIKIAIONINE KAYECTBEHHBIH COCTaB Pa3IUIHBIX
HEOpPraHWYECKUX BEILECTB, PACIO3HABATh OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PacTBOpax
HEOPraHWYECKUX BELIECTB;

chOpMUPOBAHHOCTh YMEHUN PACKpbIBATh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKLuit
MTOCPEJICTBOM COCTABJICHUS SJIEKTPOHHOTO OajaHca STHX PEaKIIHii;

C(OPMHUPOBAHHOCTh YMECHUU OOBSACHATh 3aBUCUMOCTh CKOPOCTH XMMHYECKOH PEaKIMHU OT Pa3IMIHBIX
(baKTOpOB; XapakTep CMEHICHHS XHMHYECKOTO pPaBHOBECHS B 3aBHCUMOCTH OT BHEIIHETO BO3JACHCTBUS
(mpunImn Jle [larense);

C(bOpMI/IpOBaHHOCTI) YMCHI/Iﬁ XapakTepusoBatb XHMHYECKHE IIPOLECCBI, JICKaAIME B  OCHOBC
IIPOMBIIIJICHHOI'O TIOJIYYCHUS CCpHOfI KHCJIOTBI, aMMHaKa, a4 TaKiXKC C(bOpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 00
O6H_II/IX HAaYUYHbIX IPUHOUIIAX U 9KOJIOTHYCCKUX HpO6J'IeMaX XUMHUYECKOT'O ITPOU3BOACTBA,

C(l)OpMI/IpOBaHHOCTL YMeHI/Iﬁ IpOBOAXUTL BBIYHUCICHUA C HCIIOJB30BAHHCM IIOHATHUA «MaACCOBad HOOJIA
BCIICCTBA B PACTBOPECH, 00BEMHBIX OTHOILIEHUH TIa30B Ipu XUMHYCCKUX PCAKLNUAX, MACChl BCIICCTBA HIIN
00BEMa Ta3oB 110 HU3BCCTHOMY KOJIMYCCTBY BCIICCTBA, MACCC UJIU O6’LéMy OJIHOT'O M3 Y4aCTBYHOIIUX B PCAKIIUU
BCIICCTB, TCIIJIOBOI'O 3(1)(1)CKT3. p€akuun Ha OCHOBC 3aKOHOB COXPAaHCHHUSA MACChbl BCHICCTB, IMPCBPAILICHHA H
COXpaHCHU DHCPIUU,

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ CO6J'IIO)IaTL IpaBuJjia IMOJIL30BaHUS XHMHUYECKOU HOCY)IOﬁ n J'Ia60paTOpHLIM
O60py,[[OBaHI/IeM, a TaKiXKXe IpaBujia O6paH_[eHI/I${ C BCHIIECTBAaMH B COOTBCTCTBUHU C MHHCTPYKHOUSAMU IIO
BBIIIOJIHCHUTO J'Ia60paT0pHBIX XUMHUYCCKUX OIIBITOB,

cOpMUPOBAHHOCTh yMEHUW TMJIAHUPOBATh W BBHITIONHATH XUMHUYECKUN SKCIEPUMEHT (pa3lIoKeHUe
MEepOKCUIa BOJAOpPOJA B NPHUCYTCTBUU KATAIM3aTOPa, OMPENEIIEHUE CPElbl PACTBOPOB BELIECTB € MOMOIIBIO
YHHUBEPCATHHOTO HWHJMKATOPA, BIUSHHE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKIUH, PEeaKInu
MOHHOTO OOMEHa, KaueCTBEHHBIC PeaKInH Ha Cynb(daT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHWSI,
pelleHrne IKCIePUMEHTANBHBIX 3a7ad 1o TemaMm «MeTtamnel» u «HeMmeramib) B COOTBETCTBUH C MpaBUIAMU
TEXHUKH O€30MaCHOCTH MPH OOpAIEHUU C BEHIECTBAMH MU JAOOPATOpPHBIM O00OpYyIOBaHWEM, MPEACTaBIATH
pe3ynbTaThl XMMUYECKOTO OKCIIEpUMEHTa B (opme 3alucu ypaBHEHUN COOTBETCTBYIOIIMX pEAKIUN U
(hopMyITHUpOBaTh BHIBOIBI HA OCHOBE ITUX PE3yIbTATOB;



c(OPMHUPOBAHHOCTh YMEHUH KPUTUYECKH AaHAIM3UPOBATh XMMHUYECKYI0 MH(POPMALUIO, MOJIy4aeMyIo U3
Pa3HbIX UCTOYHUKOB (CpPEACTBA MACCOBOM KOMMYHUKaLMK, IHTEpHET U IPYTrHX);

c(hOpPMHUPOBAHHOCTh YMEHHI COOJIIOIaTh MPaBHIIa SKOJOTHIYECKH [1eTIeCO00pa3HOT0 MOBEACHUS B OBITY H
TPYIOBOM AEATEIBHOCTH B LIEJIAX COXPAHEHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH TPUPOJHOMN CPEIbI, 0CO3HABATH
OINACHOCTh BO3JEHCTBUS HA KUBBIC OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, MOHMMAas cMmbIca nokasarens [1JIK,
MOSICHATh Ha MpUMeEpax CIOCOObI YMEHBIICHHUS M MPEJOTBPAIICHUS UX BPEAHOTO BO3ACHCTBHS HA OPTraHU3M
YeJI0BEKa;

JJIA 06yqafonmxc;1 C OrpaHUYCHHBIMHU BO3MOXKHOCTAMH 3J0pPOBbA: YMCHHC HNPHUMCHATL 3HAHUA 00
OCHOBHBIX JOCTYITHBIX MCTO/JJaX INO3HAHUS BCIICCTB U XUMHUUYCCKUX HBJ’IGHHfI;

U CHeNbIX U caaboBUAANIMX OOy4aroIUXCs: YMEHHME MCIIOJIb30BaTh PENbe(PHO-TOUEUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins 11 3anucu XuMu4eckux GopMyi.

TEMATUYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne HavMmeHoBaHUe pa3fesioB U T€M IPOrpaMMbl
n/n Bcero
PaspeJ1 1. TeopeTHyecKkre OCHOBBI OpraHU4YeCKON XUMHUU

1.1 IllpeameTt opraHuyeckoi xuMHuHU. Teopusi CTpoeHUS OpraHuYeCcKUX COeIMHEHN ! 3
A. M. bytsiepoBa

HToro no pasaeny 3
Pa3gen 2. YriieBoaopoabl

2.1  IlpepesbHble yI1eBOLOPOAbI — aJIKaHbI 2
2.2 HenpepnenbHble yrieBo40pOAbl: aJIKEHBI, aJIKaJUeHbl, aJIKUHbI 6
2.3  Apomaruyeckue yrieBoJOpO/bl 2
2.4  llpupoaHble MCTOYHHUKH YIJIE€BOL0PO/OB U UX MlepepaboTKa 3
HToro no pasaeny 13
Paspeu 3. Kuciopoacoaepikaluye opraHu4ecKkue coeUHEeHUs

3.1 CnupTtsbl. ®eHou 3
3.2  Anbaerupgbl. Kap6oHoBbie KMCA0THI. C/103KHbIE 3QUPBI 7
3.3  YraeBojhbl 3
HToro no pasaeny 13
Paspeu1 4. A3oTcoaepKaliye opraHudecKue coeJuHeHUs

4.1  AmMUHBL. AMUHOKHUCIOTHL besku 3
Uroro no pasgeny 3
Paspeu1 5. BBICOKOMOJIEKYJISIDHbIE COeJMHEHUS

5.1 Ilnmactmaccel. Kayyyku. BosiokHa 2
UToro no pasgeny 2
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KAJIEHIAPHO-TEMATHUYECKOE INTAHUPOBAHUE

o xumun 10 xiaace (1 gaca B Hemenro / 34 4acoB B roj)

KosinyecTBO 4acoB
Bcero

[[IpeaMeT opraHM4YecKoOl XMMHUHY, €€ BOSHUKHOBEHME, pa3BUTHE U 3HaYeHUe] |
[Teopust cTpoeHMs1 opraHUYecKUX coefuHeHUU A. M. ByT/iepoBa, eé 0CHOBHbIE [10JI0XKeHUs | |

[IpeacTaBieHMe 0 KaaccupUKaLMM OpraHudecKux BellecTB. HomeHk1aTypa
cucTeMaTHyecKasi) ¥ TpUBUaAJIbHble HA3BaHUS OpraHU4yeCcKUX BellecTB] ]

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH pAA] |
MeTaH U 3TaH — NpocCTel1Ire Npe/CTaBUTEN aJIKaHOB] |

[

[

[AnKeHBI: cCOCTaB U CTPOEHUE, CBONCTBA]]

[3TUneH u nponuieH — NpOCTeMIlINe NPeACTaBUTENH aJIKEHOB] |
[

[IpakTuyeckas pabora Ne 1. «[losiyyeHue 3TU/IeHA U U3yYE€HHE er0 CBOMCTBY]]

[
[
[
(
[
[
[
[
[
[

[Ankaguensl. ByTaaueHn-1,3 u meTun6yTaauen-1,3. [lonydyeHre CUHTETHYECKOTO KaydyyKa U
pe3uHbl]]

[[ANKMHBI: COCTaB U 0COOEHHOCTH CTPOEHUS], TOMOJIOTMYeCKUM psijl. AlleTH/IeH — MPOCTEUILINMA
npeJiCTaBUTEJb aJIKUHOB] ]

[[BpruuMceHUS 110 YPaBHEHHUIO XUMUYECKOU peakuu]|
[[ApeHbl: 6eH30.1 M TOJIy0J. TOKCUYHOCTb apeHOB] |
[[TeHeTHYecKas CBA3b yIrJ1eBOJOPO/0OB, IPUHAJIeXKaAlIUX K Pa3JIMYHbIM KaccaM] |

[[[IprpoAHbIE UCTOYHUKH YTJIEBOAO0POJ0B: MPUPOHbIHN ra3 U NONyTHbIE HePTsIHbIE ra3bl,
HedTb U MPOAYKTHI €€ mepepaboTKH]]

[[[IprpoAHBbIE UCTOYHUKH YTJIEBOAOPOJ0B: MPUPOJHbIHN ra3 U NONyTHbIE HeTsIHbIE ra3bl,
HedTb ¥ IPOAYKTHI €€ nepepaboTKH]]

KoHTpoJsibHas paboTa no paszeny «YraeBoJ0poabl»]]

[IpenenbHble 0JHOATOMHBIE CIMPThI: METAHOJI M 3TaHOJ1. BojopoaHas cBa3b] |
MHoroaToMHble CIUPTHI: 3ITUJIEHIJINKOJb U IJINLEPUH] |

®eHoJI: CTpOoeHUEe MOJIEKYJIbI, PHU3HUUECKHEe U XMMHUYECKHe CBOMCTBA, IPUMeHeHUe] |
Anbneruznl: popManbAeruj v aletanbaerua. AuetoH] |

[
[
[
[
[
[OnHOOCHOBHBIE Mpe/IeIbHbIE KAPOOHOBbIE KMCIOThI: MypaBbHHasI U YKCyCHasi ||
[[TpakTuyeckas paboTta N2 2. «CBOMCTBaA pacTBOpPa YKCYCHOW KUCJIOTbI»] ]

[CTeaprHOBas ¥ 0JIeMHOBAsI KUCJIOTHI, KaK MPeACTaBUTENH BbICIINX KApOOHOBBIX KUCJIOT]|
[MbL1a KaK COJIM BBICIIMX KAPOOHOBBIX KUCJIOT, UX MOlollee JielcTBUE] |

[CioxkHBbIE 3PHPBI KaK MPOU3BOJHbIE KAPOOHOBBIX KUCJAOT. [UAPOJIN3 CI0XKHBIX 3PUPOB]]
[

Kupbl: ruiposius, npuMeHeHHe, 6M0JIOrHYecKasi poJib XKUPOB] |

— /A /™ —/ /™ /™ —/ —/ "/ ™/

[YrsieBobl: cocTaB, kaaccudbukanus. BaxxHele npecTaBUTENU: TJII0K03a, GPYKTO3a,
caxapo3sal]

[[Kpaxmaus ¥ 11es1110J103a KaK NPpUPOAHbIe OJIMMepPbl| |
[[KouTposibHas paboTa no pasgeny «Kuciopo/cogep:xaljde opraHu4eckue coeJuHeHUs»]]
[[AMUHBI: METUIAMUH U aHUJIUH] |

[[AMUHOKUCIOTHI Kak aMbOTepPHbIE OPraHUYeCcKre COeJUHEHU S, UX OUOJIOTHYECKOe 3HaYeHHUe.
[TenTupapbi]]

[[Besnku kak NpUpOIHbIE BBICOKOMOJIEKYISIPHbIE COeJUHEHUS ||

[
[

OcHOBHbIe NOHATUA XUMHUU BbICOKOMOJIEKYJISIPHBIX COeJUHEHUH] |

— p—

OcHOBHbIE MeTO/Ibl CHHTE3a BbICOKOMOJIEKY/ISIPHBIX COeiMHEeHUH. [l1acTMacchl, KaydykH,



Tema KoJsinyecTBo 4acos
ypoKa Bcero

BOJIOKHA] |

Yuye6HO-MeTOANYECKMIA KOMMIEKT
1. Crannapt oCHOBHOrO 00I1IEro 00pa3oBaHus 0 XUMHUH.

2. TlpumepHasi mporpaMMa OCHOBHOTO 0OIIero 00pa30BaHMsI IO XHUMUH.

3. Psa6oB M.A. COopHUK 3a1a4, YIpa)KHEHUH 1 TECTOB 10 XuMun: 11 knacc K yaeOHUKY
I'.E. Pym3utuca, ®@.I'. ®enpamana «Xumust: 10 kmace» - M.: U3natenbetBo «OKk3amMen»,
2015r.

4. Papeuxuit A.M. Xumus. Junaktudeckuii marepuan. 10-11 kmaccer. [Tocobue mms
yauTenei oomeoopaszosar. yupexaenuii — M.: [Ipocsemenue, 2014 .

5.. Hopouskun B.H. Xumus. EI'3. Paznen «Opranandeckas xumusi». 10-11 kmacc.
TpenupoBouHas TeTpans. 3aganus u pemienus. M3natenscto: Jlernon. 2018 ro.

6. PsiboB M.A. COopHuK 3aa4, yripaxkHeHU! 1 TectoB o xumuu 10-11 kmaccsr. K
yueOHuky ['.E. Pym3utuca, ®@.I'. ®enpamana «Xumus. 10 kinacey, «Xumus. 11 kimacey.
®OI'OC. UszparenseTBo: DK3amen. 2018 rop.

YueOHUKHU:

Pymutuc I'.E. Xumus. Opranndeckas xumust 10 xmacc: ydeOHHMK mj1st 0OrieoOpa3oBaTebHbIX
yupexaenuii: 6a3oBbiii ypoens / I'.E. Pymsuruc, @.I'. denpaman
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