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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1o XMMHUHM Ha YPOBHE CPEAHEro oO0IIero oopazoBaHus pa3padoTaHa HAa OCHOBE
®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit deneparumy,
TpeOOBaHUI K pe3ysbTaTaM OCBOEHMs (enepanbHOM 00pa30BaTEIbHOW IMPOrpaMMbl CPEIHEro
obmero oo6pazoBanus (POII COO), mnpencraBneHHbIX B DenepanbHOM TOCYIapCTBEHHOM
oOpazoBarenbHoM crangapre COO, ¢ yuérom Konuenuuu npenopaBaHus y4eOHOro IpeaMmeTa
«Xumusa» B oOpa3oBaTenbHbIX opranuzauusax Poccuiickoir denepannu, peains3yronux OCHOBHBIE
o0pa3oBaTeNbHble NPOrPaMMbl, U OCHOBHBIX NOJOXEeHUH «CTpareruu pa3BUTHS BOCIMTaHHS B
Poccuiickoit ®eneparnuu Ha nepuon 10 2025 roga» (Pacnopsiokenue IIpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY 10IX0/10B K pa3paboTKe MpOorpaMMbl 0 XUMHUH, K OIPEEIICHUIO 00IIel cTpaTeruu
00yuyeHMsl, BOCHUTAHUS U pa3BUTHs 00yUaroIuXcs CpeACTBaMH y4yeOHOro npeaMera «XuMus» A
10-11 kmaccoB Ha 06a30BOM YpOBHE COCTaBWJIM KOHLeNTyanbHble nonoxenus OI'OC COO o
B3aUMOOOYCIIOBJIIEHHOCTH LIEJEH, COAEp)KaHUs, pe3yabTaToB OOy4YeHUs U TpeOOBaHWN K ypPOBHIO
MIOJITOTOBKH BBIITYCKHUKOB.

Xumnueckoe  oOpa3oBaHME, IIOJy4aeMO€  BBIIYCKHHUKaMH  00l1eo0pa3zoBaTeabHOMN
OpraHu3alyH, SBJISIETCS HEOThEMIIEMON 4acThi0 UX 00pa3oBaHHOCTU. OHO CIIY>KUT 3aBEpIIAIONIIM
ATAINOM peau3ali Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX [IEHHOCTEH, MPUCYIINX
LEJIOCTHOH CHCTEME XUMHYECKOro 00pa3oBaHMA. DTH LEHHOCTH KacaloTcs MO3HAHMSI 3aKOHOB
npupozbl, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphbl YEJIOBEKA, a TAaKkKe 3KOJIOIMYECKH
000CHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3[0POBBIO M IPUPOAHON cpezne. Peanusyercs Xxumuueckoe
oOpa3oBaHHe OOYYArOIIMXCS HA yPOBHE CPEAHEro OOIIEro oOpa3oBaHUs CPEICTBAMHU Y4EOHOTO
npeaMera «XUMHs», CoAepKaHUe U MOCTPOCHUE KOTOPOro ONpeAesieHbl B IPOrpaMMe IO XUMHUU C
y4€ToM crneuru(UKU HayKH XUMHH, €€ 3HaYeHUs B MO3HAHWU IPUPOABI U B MAaTEPUAIbLHOM JKU3HU
o0miecTBa, a Takke C y4€TOM OOIIMX LeNeld M NPUHIMIIOB, XapaKTEPHU3YIOLIMX COBPEMEHHOE
COCTOSIHME CHUCTEMBI CpeIHero oluiero oopazosanus B Poccuiickoit denepanuu.

XUMHSL KaK 2JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HIpaeT 0coOYyI0 pojb B COBPEMEHHOI
LUBWIN3AlUK, B CO3JaHMM HOBOH 0a3bl MaTepHaiabHON KyJbTypbl. OHa BHOCUT CBOM BKJIaJ B
(dbopMHpOBaHUE PALIMOHATIBHOIO HAYYHOTI'O MBIIUICHUS, B CO3[JaHNE LIEJIOCTHOTO MPECTaBICHUs 00
OKpY’KalOIIeM MHUpE KaKk O €IMHCTBE MPUPOABI M YeJOBEKa, KOTOpoe (HOpMHUPYETCs B XUMHH Ha
OCHOBE [TOHMMAaHHUS BEIIECTBEHHOT'O0 COCTaBa OKPYXKAIOIIET0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUS.

TecHO B3auMOJEHCTBYsSI ¢ IPYTMMHU €CTECTBEHHBIMU HAyKaMHU, XUMUS CTajla HEOThEMIIEMOMN
Y4aCThI0 MUPOBOW KYJIBTYpPbI, HEOOXOAMMBIM YCIOBHUEM YCIEIIHOTO TPY/Ja M KU3HU KaKIOTO 4ieHa

obmectBa. CoBpeMeHHass XMMHS KaK HayKa CO3MJaTelbHas, KaK HayKa BBICOKHX TEXHOJIOTHI



HalpaBJieHa Ha pelIeHue TI00albHBIX MPOOJIeM YCTOMYUBOTO Pa3BUTHSI YEIOBEUYECTBA — CHIPHEBOH,
HHEPreTUYECKO, MUIIEBOM, IKOJIOIMYECKO 0€30aCHOCTH M OXPaHbl 310POBbSL.

B coorBercTBHM ¢ OOmMMMH TEISIMH W TPUHIMIIAMH CPEAHETO 001ero oOpa3oBaHMs
conepxkanue mpenMera «Xumus» (10-11 kmaccel, 0a30BbIii YPOBEHb M3Y4YEHHS) OPHEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOIIEKYJbTYpHYIO IOATOTOBKY OOYYalOIIMXCs, HEOOXOAMMYIO UM JUIS
BbIPAaOOTKM MHUPOBO33PEHUYECKHX OPHEHTHUPOB, YCIHEIIHOTO BKJIIOYEHUS B JKHU3Hb COLIMYyMa,
MPOAOHKEHUS 00pa30BaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBnsromuMu mpeaMera « XUMHUs» SBISIOTCS 6a30Bble Kypchl — « OpraHudeckast XuMUs
u «OO0uiast 1 HeopraHuveckass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKAHUS KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HayKH: CHCT€Ma 3HAHWUU [0 HEOPTaHWYECKOW XMMUU (C BKIIOYEHHEM 3HAHUU U3
o01melt XUMUM) U OpraHndecKor XuMuu. GOopMHUpPOBAHKE JAHHOW CHCTEMBbI 3HAHUHN NPH U3yUYECHUU
npeaMeTa o0ecreunBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOT000pasusi BEIIECTB HA OCHOBE
OOIIMX MOHSTUH, 3aKOHOB M TEOPHIA XMUMUH.

CrpykTtypa conepxkanusi KypcoB — «Opranuueckas XuMus» U «OO0I1mas 1 HeopraHuyeckas
XUMUS» copMHUpOBaHA B MpOrpaMMe MO XMMHHU Ha OCHOBE CHCTEMHOTO MOJXOJa K HU3YUYCHHIO
yueOHOro MaTepuana U OOyCIOBJIEHa HUCTOPHUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HaHUN Ha
ONpENENEHHBIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XUMHUHU BEIIECTBA
paccMaTpuBalOTCd Ha YPOBHE KJIACCHYECKON TEOpUM CTPOEHHS OpPraHUYECKUX COEIWHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKHX M DJIEKTPOHHBIX MPEICTABICHUNA O CTPOCHHM BEILECTB.
Cenenusi 00 M3y4yaeMbIX B Kypce BEIIECTBaX JAlOTCA B Pa3BUTHH — OT YTIJIEBOJIOPOAOB IO
CJIO)KHBIX OMOJIOTUYECKM AaKTHBHBIX COEJUHEHUH. B Kypce OpraHM4eckodl XHMMHUU MOJIy4aroT
pa3BuTHE CQOPMHPOBAHHBIE HA YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS NepBOHAYAIbHBIC
MPEJICTAaBICHUS O XMMHYECKON CBsI3M, KJIACCU(PUKALMOHHBIX IMPHU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS], O XUMUYECKON PEaKLUU.

[Ton HOBBIM YIJIOM 3peHHs B mpeaMere «XuMus» 0a30BOr0 ypOBHS paccMaTpUBaeTCs
M3yYeHHBII Ha ypOBHE OCHOBHOTO 0O0mero oO0pa3oBaHMs TEOPETUYECKHH MaTepual |
(dakToNIOrUYECKUEe CBEJEHHS O BEIEeCTBAX M XUMHUYECKOW peakuuu. Tak, B YaCTHOCTH, B Kypce
«OOmas ¥ HeopraHudeckas XUMHs» OOydYaroUIUMCS MPEIOCTaBIAETCS BO3MOXKHOCTH OCO3HATh
3HAa4YEeHUE MEePHOJANYECKOT0 3aKOHA C OOIETEOPETUUECKUX U METOJOJIOTMYECKUX MO3UIHH, TITy0Ke
MOHATH UCTOPUYECKOE M3MEHEHHE (PYHKIIMM 3TOTO 3aKOHA — OT 0000IIaroNIe 10 00BICHSIOMENH 1
MPOTHO3UPYIOIIEH.

Ennnas cuctema 3HaHMN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOEHUHU, CBOMCTBAaxX M
IIPUMEHEHUH, a TAKXXE O XMMHUYECKUX pEaKLUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTIX NPOTEKAHUS
momonHsieTcs B Kypcax 10 wm 11  kjmaccoB  3JeMEHTaMU  COACpPKaHUSA, HMEIOIUMU
KyJIbTYPOJIOTHUECKUA W MPUKIATHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHHUMAaHHIO

B3aUMOCBA3U XUMHH C JOPYIr'UMH HAyKaMH, PACKPbIBAIOT eé poJib B MO3HABATECILHONU U



MPAKTHYECKON JESITeTbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBAXKEHHUS K IPOIECCY
TBOpYECTBa B oOiactu TCOPHU U MNPAKTHICCKHUX HpI/IJ'IO)KeHI/Iﬁ XUMHH, TTIOMOTrarOT BBIITYCKHUKY
OpPUCHTUPOBATHCS B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX MPOOJEMax, CBSA3aHHBIX C XUMHEH,
KPUTUYCCKH OCMBICIUBATh WH(POPMAIUIO W MPUMEHATh €€ JJIs TMOTOJHEHUS 3HAHUH, PEIICHHS
HHTCJUICKTYAJIbHBIX W SKCHCPUMCHTAJIBHBIX HCCICAOBATCIILCKUX 3aaad. B oeJIoM COACPpIKaHUC
y4eOHOTO mpenMeTa «XUMHS» TaHHOTO YPOBHSI M3y4YSHHsS OPUEHTHPOBAHO Ha ()OPMHPOBAHUE Y
00yJaromuxcss MHPOBO33PEHUECKOW OCHOBBI ISl TIOHUMaHUST (UIOCO(MCKUX WAEH, TaKHX Kak:
MaTepHaIbHOE €IUHCTBO HEOPTaHUYECKOTO W OPraHMYeCKOro MHpa, 00YCJIOBJICHHOCTh CBOMCTB
BCIICCTB UX COCTABOM U CTPOCHUCM, IMMO3HABACMOCTDb IMPUPOJHBIX SIBJICHUN HYTéM OKCIICPUMCHTA U
PCIICHHUA HpOTI/IBOpe'-II/II\/JI MCKAY HOBLBIMU q)aKTaMI/I N TCOPCTHYCCKMMH MNPCAINOCHIIKAMU,
OCO3HaHUE POJM XHMHH B PEIICHUH JKOJIOTMYECKUX IMPOOJeM, a Takke MpoOsieM cOepekeHHs
DHEPTreTHUECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTUH M MaTEPUAIIOB.

B nane peliCHus 3a1a4 BOCIIUTAaHUA, pa3BUTUA U COUAIMN3AllNN 06yqafonmxc;1 IMPUHATBIC
HpOFpaMMOI\/JI o XWMHH M[OAXOABI K OIPCACICHHUIO COACPKAHUA U TIMOCTPOCHUA MNPECAMETA
npeaycMaTpuBaroT (OPMHUPOBAHNWE YHHBEPCAIBHBIX YYEOHBIX JCHCTBHI, HMMEIONIMX 0a30BOEC
3HAYCHUE JIUISl PA3JIUYHBIX BUJIOB JCATEIBHOCTU: PEIICHHS MPOOJIEM, TIOUCKA, aHAIM3a U 00pabOTKH
UHPOpPMALIMU, HEOOXOAUMBIX Ui TPUOOPETEHHS OIbITa MPAKTUUECKOM M MCCIE0BATEILCKOM
JESTSIIbHOCTH, 3aHUMAIOIIEH BAYKHOE MECTO B TIO3HAHUU XHUMHUH.

B npakTuke npenogaBaHus XUMHUHM KaK HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, TaK U
Ha YPOBHE CPEIHEro OO0IIero o0pa3oBaHMs, MMPH ONPEICICHHH COACPKATSILHON XapaKTEePUCTHKH
L[eﬂeﬁ HU3ydYCHUA NpeaAMETa HaAIllPaBJICHUCM HepBOCTeHCHHOfI SHAYUMOCTH  TPAAULIMOHHO
npm3HaéTess  (QOPMUPOBAHWE OCHOB XHMHYECKOH HAyKd Kak OOJIaCTH  COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTHYECKON JIEATEIILHOCTH YEIIOBEKAa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM
KynbTypbl. C METOIMYECKOM TOYKHU 3pEHHs] TAaKOH MOAXOA K OINpEeAeTCHHUIO IeNiell H3ydeHHs
npeamMeTa sBJIACTCA BIIOJIHC OIIpaBAAHHLIM.

CoracHo I[aHHOﬁ TOYKE 3pCHUA TJIaBHBIMU LEIAMHU H3YUCHUA NPCIMETA «XuMus» Ha
6a3oBom ypoBHe (10 —11 xJ1.) ABISIFOTCS:

. (dopMHpOBaHHE CHCTEMbl XMMHUYECKHX 3HAHMH KaK Ba)KHEHINIEH COCTaBISIONICH
eCTeCTBCHHO-Hay‘IHOﬁ KapTuHbl MHpA, B OCHOBC KOTOpOﬁ JICKAT KIHOYCBBIC IIOHATHA,
q)YHI[aMCHTaHBHI)IG 3aKOHbBI MU TCOPHUU XHUMHHU, OCBOCHUC A3bIKa HAyKH, YCBOCHUC W IMOHHUMAHUC
CYIIHOCTH JJOCTYITHBIX 0000IIEHHI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH HX
pa3BUTHS U CTAHOBIICHHSI,

L4 q)OpMI/IpOBaHI/Ie " pa3BUTUC HpCI[CTaBHCHI/Iﬁ 0 HayYHbIX MCTOJJaX MMO3HAHUA BCILICCTB
U XUMHUYECKUX PpEeaKInil, HEOOXOIUMBIX ISl MPUOOPETCHUs] YMEHHUM OPUEHTHPOBATHCS B MHPE
BEIIECTB M XMMUYECKHUX SIBIICHH, IMEIOIIIX MECTO B MPUPOJIC, B MPAKTUIECKON M TTOBCEIHEBHOM

JKHU3HU,



. pa3sBUTHE YMEHHH M CIIOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM H
OOBSICHEHHEM XUMHUYECKOTO SKCIIEPUMEHTa, COOIOIEHHEM TIpaBHJ OE30MacHOTO OOpalIeHus: ¢
BEIIECTBAMH.

Hapsiny ¢ 3TuM, cojepikareibHas XapaKTepHCTUKa IIeJiel M 3aJa4 M3Y4CHHUs MpeaMeTa B
nporpaMme Mo XMMHH YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBHU C HOBBHIMU MPUOPUTETAMH B
cucteMe cpenHero odmero oopazoBaHus. CerogHs B MpeENojaBaHUUd XUMHUHU B OOJIbIIEH CTETICHU
0THAaETCsl MPEAIOYTEHHE MMPAKTHYECKOW KOMIIOHEHTE COJIepKaHusl 00yUeHHsI, OpUEHTUPOBAHHON Ha
MOJITOTOBKY BBIMTYCKHUKA 00IIe00pa30BaTeIbHOM OpraHU3alliy, BIIaJICIONIEr0 He HA0OpOM 3HAHUH,
a (YHKIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CHOCO0aMH M YMEHHSIMH AKTUBHOTO IOTYYCHHS
3HAHWI U IPUMEHEHUS X B PETbHON KHU3HH ISl PEIICHUS TIPAKTHIECKUX 3a/1ad.

B cBa3m ¢ 3TUM mpW UW3yYeHUHM TpeaMeTa «XUMHS» JOMHUHHUpYIOIIee 3HAaYCHHE
npruoOpETAIOT TaKKe IeNU U 33]]a4uH, KaK:

azanTtanus 00yJaronmxcsl K yCIOBUSM JUHAMHYHO Pa3BUBAIOIIETOCS MUpa, GOPMUPOBAHUE
MHTEJUICKTYaJ IbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BAaHUIO, COTPYJHHUYECTBY,
CaMOCTOSITEIbHOMY TIPUHSTHIO TPAMOTHBIX DPEIMICHHH B KOHKPETHBIX >XH3HCHHBIX CHUTYAIHsX,
CBSI3aHHBIX C BEIIECTBAMH U MX TIPUMCHECHUEM;

dbopmupoBaHne y OOY4YaIOMIUXCS KIIFOUEBBIX HABHIKOB (KJIFOUEBBIX KOMIIETEHIIHN),
UMEIOIINX YHUBEPCAIBHOE 3HAYCHHE U PA3IMYHBIX BUJIOB JEATEIBHOCTH: PEIICHHS IMPOOIIEM,
MOMCKa, aHalnM3a W O00pabOoTKM WH(POpMAIMHA, HEOOXOMUMBIX MJII TPUOOPETCHHs OTbITa
NESITeIbHOCTH, KOTOpas 3aHUMAaeT Ba)KHOE MECTO B IMO3HAHWU XUMHH, a TAKXKe IS OICHKH C
MO3HULIUHI YKOJIOTHYECKON Oe30MacHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMUYECKUX MPOLIECCOB Ha
OpraHu3M 4YeJoBeKa U MPUPOTHYIO CPEIY;

pa3BUTHE IO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX W TBOPYECKHX CHOCOOHOCTEH
00yYaromuxcs: CIIOCOOHOCTH CaMOCTOSITEJIbHO MPHOOpPETaTh HOBBIE 3HAHHMSI 10 XUMHHA B
COOTBETCTBUHM C YXHU3HEHHBIMHU TOTPEOHOCTSIMHU, HUCHOJIB30BATh COBPEMEHHBIE HWH(pOpPMAIMOHHbIE
TEXHOJIOTHH JJIsl TIOMCKA M aHajn3a y4eOHOH M Hay4YHO-TIOMYJISIPHOW MH(OpMAIMK XHUMHUYECKOTO
COJICPKAHUS;

(dopMHpOBaHUE M Pa3BUTHE Y OOYUYAIOMIUXCS ACCONUATHBHOTO U JIOTUYECKOTO MBIIUICHHS,
HAOIIOIaTEILHOCTH, COOPAHHOCTH, aKKyPAaTHOCTH, KOTOpPbIe 0COOEHHO HEOOXOUMBI, B YACTHOCTH,
NIPY TUITAHUPOBAHUH U TIPOBEJICHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y 00ydYaroNMXxcsi yOSKIEHHOCTH B TYMaHUCTHUECKOW HANPABICHHOCTH XUMUH,
e€ BaXHOW pOJU B PCEIICHHU TJOOAIBHBIX MPOOJEM pPAIMOHATBHOTO MPUPOIOTIONB30BaHUS,
MIOTIOJTHEHUSI DHEPreTHYECKUX PECYypCOB M COXpPAHEHHS MPHUPOJHOTO PABHOBECHS, OCO3HAHMS
HEOOXOIMMOCTH OEpeKHOTO OTHOIIEHHS K MPHPOJIE M CBOEMY 3[I0POBBIO, a TaKKe MPUOOpETEHHS
OTBITa WCTOJB30BAaHUS TIOMYYCHHBIX 3HAHWUU I NPUHSATHS TPAMOTHBIX PEIICHUH B CHTYyalUsX,

CBA3aHHBIX C XUMHWYCCKHMU SABJICHHUAMU.



B yuebGHOM mutane cpeanero oOmiero odpa3oBaHusl MpeaMeT «XUMHS» 0a30BOro YpOBHS
BXOJIMT B COCTaB MpeAaMeTHOM obnactu « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.

OO0miee 4uCiIo 4acoB, OTBEACHHBIX ISl M3YUYEHHUS XUMHH, Ha 0a30BOM YPOBHE CPEIIHETO
obmrero o6pazoBanus, coctapisieT 68 yacos: B 10 kimacce — 34 yaca (1 yac B Henenro), B 11 kiacce —

34 gaca (1 gac B HezemIo).



COIAEPKXAHUE OBYYEHUSA

10 KJIACC

OPTAHUYECKASA XUMUSA

Teoperuvyeckne 0CHOBbI OPraHU4eCKOH XUMHHU

[IpenMer opraHMYeCcKOM XUMHUH: €€ BO3HUKHOBEHHE, PA3BUTHE W 3HAYEHUE B IOJTYUYCHHUH
HOBBIX BEILIECTB U MaTEPUAIOB. Teopus CTpOEHU OpraHnyecKux coenuHeHuit A. M. bytiieposa, eé
OCHOBHbIE ToJIokeHUs. CTpyKTypHBIe (OPMYJIbI OpraHUYEcKUX BemecTB. ['oMosiorus, uzomepusi.
XuUMHUYECKasi CBSI3b B OPraHUYECKUX COEMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBienue o kiaccu(UKauu OpraHUYEcKuX BemiecTB. HoMeHKIaTypa opraHMuecKux
COeIMHEHMH (cucTeMaTHyecKasl) U TPUBUAIbHbIE Ha3BaHUS BAYKHEHIINX IpPEICTaBUTENEH KIIACCOB
OpPraHNYECKHUX BEIECTB.

OKCNEPUMEHTAIbHBIE METO/bl M3YUYEHHsS BEIIECTB M WX IPEBPALICHUIN: O3HAKOMJIEHUE C
o0pa3llaMu OpPraHMYeCKHUX BEIECTB M MaTepualaMd Ha MX OCHOBE, MOJEIMPOBAHUE MOJEKYJ
OpraHMYECKUX BEILECTB, HAONIOIEHNE U ONMCAHNE IEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO
OpraHWYECKUX BEIIECTB MPU HarpeBaHuH (IJIaBjieHHne, OOyTJIMBaHKUE W TOPECHHUE).

Yriaesogopoanbt

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHH psaa. MeraH M 3TaH — mpocTeuiue
NPEICTaBUTENN alIKaHOB: (PM3NYECKHE M XMMHUYECKHE CBOWMCTBA (PEAaKIMU 3aMEICHHUs U TOPSHMUs),
HaXOK/JIEHUE B MPUPOJIE, IOJyUEHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUECKUH psl. DTUJIEH M MPONWIEH — MPOCTEHIIne
NpPEJCTaBUTENIM AJKEHOB: (PHU3MUYECKHE UM XHMMUYECKHE CBOMCTBAa (peakuuu TUAPUPOBAHUS,
raJIOr€HUPOBAHUS, THIpaTallii, OKUCIIEHHUS U MOJIMMEpPHU3allii), MOTyYeHUE U IPUMEHEHUE.

Ankanuensl: Oytamuen-1,3 u merwnOytamueH-1,3: cTpoeHHE, BaXHEHIIHE XHMHYECKHE
cBoiicTBa (peakius noaumepusanuu). [lodyyeHre CHHTETHYECKOTO KaydyKa U Pe3UHBI.

AJNKHHBI: COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTHYECKUH psil. AIeTWIeH —
MPOCTEHIINI MpeICTaBUTENb AKMHOB: COCTaB, CTPOEHHUE, (U3NYECKHME U XMMHUYECKHE CBOICTBa
(peakuuu THIPUPOBAHUS, TAIOT€HUPOBAHMSI, THIPATAllUU, TOPEHHUSI ), IOJTy4YeHHE U IPUMEHEHHUE.

Apenbl. benson: coctaB, cTpoeHue, (PU3NYECKHE M XUMHUYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUA W HUTPOBAHUs), IOJIy4EHHE W TNpuMeHeHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u Xumuyeckue ceOUCMBA (peaKyuu 2ano2eHUpO8anusi U HUMPOBAHUs), NOJYUeHue U
npumenenue.  TOKCMYHOCTh  apeHOB. |'eHeTnyeckass  CBSA3b  MEXIYy  YIJIEBOJOPOJAMH,
MPUHAAJICKAITUMH K Pa3IMYHbIM KJlaccam.

[TpupoaHble UCTOUYHUKHU YIIEBOAOPOAOB. [IpHpoaHbIi ra3 W MOMyTHbIE HE(TAHBIE Ta3bI.

Hedtp u e€ npouncxoxaenue. CriocoOsl mepepadboTKu He(TH: MeperoHKa, KPeKHHT (TEPMUYECKUH,



KaTaluTHuecKuil), nuponus. [IpoaykTel nepepaboTku HEPTH, UX TPUMEHEHHE B MPOMBIIUIEHHOCTH
u B ObITy. KaMeHHBII yTroib ¥ MPOIYKTHI €ro epepadoTKy.

OKCIIEpUMEHTAIIBHBIE METOJbl M3YyYEHHUs BEIIECTB U MX IPEBPALLEHHUI: O3HAKOMIICHHE C
o0Opa3laMu IulacTMacc, KayuyykoB M pe3uHbl, kojulekuuu «Hedte» n «Yromaw», MoaenupoBaHue

MOJIEKYJl YTJIEBOJIOPOJOB U TaJOT€HONPOM3BOIHBIX, MPOBEACHUE IPAKTUYECKON paboThI:

MOJTyYEHHUE 3TUJICHA U U3YUYEHHE €r0 CBOMCTB.

PacuértHrle 3agayn.

Bbruncnenuss 1O ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIHUYECTBa
MCXOJIHOTO BEIIECTBA MJIU MPOJYKTA PEAKLUH 10 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOJYKTOB PEAKIUN).

Kucinopoacoaepxkamme opranudeckie coeJMHEHUs1

[IpenenbHble OMHOATOMHBIE CHHPTHL. MeETaHON U STaHON: CTpOeHue, (U3UYECKUue u
XMMHUYECKHE CBOICTBAa (peakUuMH C AaKTUBHBIMH MeETaJUlaMH, TaJOr€HOBOAOPOAAMH, TOpPEHHE),
npuMeHeHue. BogopoaHbie cBsI3u MexXly MOJIEKyJIaMu cliupToB. JleficTBUe MeTaHoJa U 3TaHoJa Ha
OpraHU3M 4YeJIOBEKA.

MHoroaroMHple COUPTHL. OJTWICHIJIMKOAb W TJMIEPUH: CTPOEHHE, (PUINYECKHEe U
XMMHYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO LIEJIOYHBIMM METaNIaMH, Kaue€CTBEHHAsl pEaKlMs Ha
MHOroOaToOMHble CHHUpTHI). JlelicTBue Ha opraHu3M uesjoBeka. [IpumeHeHuMe TIiULEpUHA U
STUJICHTJIUKOJIS.

®DeHO: CTPOEHUE MOJIEKYIIbI, GU3NYECKUEe U XUMUYECKHE CBOMCTBA. TOKCHYHOCTH (heHona.
[Tpumenenue peHona.

Anpnerunpl M KemoHwvl. DopManbAETHN, aleTATbIeTHA: CTpOoeHHe, (U3NYECKHe |
XUMHYECKHE CBOWCTBA (peakluMHd OKHUCICHHMS M BOCCTAHOBJIEHHUS, KayeCTBEHHBIC pEAKIIHH),
MOJIyYeHUE U IPUMEHEHHE.

ORHOOCHOBHBIE TpeAeTbHbIE KapOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHasi KHCIIOTBI:
CTpocHHEe, PU3NICCKUE U XUMHUYECKHE CBOMCTBA (CBOWCTBA, 0OmIME TS Kacca KUCIIOT, PEaKIus
sTepuuKannn), TMOdydeHHue U npuMeHeHue. CTeapuHOBasi M OJIGMHOBAas KHUCIOTBHI Kak
MPEJICTAaBUTENIN BBICIIMX KapOOHOBBIX KHUCIOT. Mbljla Kak COJHM BBICHINX KapOOHOBBIX KHCIOT, UX
MOIOIIEe ACUCTBUE.

CrnoxHble QUPBI KaK MPOU3BOJHBIE KapOOHOBBIX KHCIIOT. ['MIPONH3 CIOXHBIX 3(HUPOB.
Kupsl. ['maponus xxupoB. [Ipumenenne xupoB. buonorndeckas pojb KUPOB.

YrneBoabl: cocTaB, Kiaccuukaius yrieBoaoB (MOHO-, TU- U ToJaucaxapusl). ['moko3a —
NPOCTEHIINNA MOHOCAaXapHJ: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbl, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa (B3aumojeiicTeue ¢ ruapokcuaom meau(Il), okucienne aMMuadyHbIM pacTBOPOM OKCHJIA
cepeopa(l), BoccraHoBIeHHE, OpPOKEHHE TIIOKO3bI), HAXOXACHHE B TPUPOJE, IPUMEHEHUE,

Oouooruyeckas POJIb. doTocuHTE3. CDPYKTOSB. KaK U30MCP TIFOKO3BI.



Kpaxman u nemnrosno3a kak Nnpupoasbslie noaumepbl. CTpoeHue Kpaxmaia M LEJUIFOJIO3bI.
duznyeckne 1 XMMUYECKHE CBOMCTBA KpaxMaia (TMIpoJn3, KaUeCTBEHHAs peakus C HOJA0M).

OKCIEPUMEHTAIbHBIE METOJBl H3Y4YEHHs BEIIECTB M WX I[PEBPAIICHMI: IPOBEICHUE,
HaOII0/IEHUE U OMUCAHKE AEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE CIIUPTOB, KAYECTBEHHBIE PEAKIIUN
O/IHOATOMHBIX CIUPTOB (OKHUCJIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumoperictBue riunepuHa ¢ ruapokcuaom menu(Il)), anpnerugoB (OKuCIEHHME aMMHAYHBIM
pactBopoM okcuaa cepedpa(l) m rumpoxcuaom memu(ll), B3auMozaeiicTBHe Kpaxmaia C HOJIOM),
MPOBEJICHUE MPAKTUYECKOU pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnpie 3aaun.

Boblunicnenuss 1o ypaBHEHHMIO XHUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEUIECTBAa WM MPOAYKTA PEAaKIMU M0 MU3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO
U3 UCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

A3oTcozeprkalie OpraHn4eckiue COeAMHEHNUS.

AMUHOKHCIIOTHI KaK aM(OTepHbIe OpraHnYecKre coequHeHns. Ou3nveckne u XUMHYECKHe
CBOIiCTBa aMHUHOKHCIOT (HAa mpuMepe TiulMHa). buojormueckoe 3HauYeHHWE AaMUHOKHUCIOT.
Ilentuner.

benku kak mnpupoIHBIE BBICOKOMOJIEKYJISIPHBIE coeiaMHEHus. llepBuuHas, BTOpUYHas u
TPETUYHAsI CTPYKTypa OenkoB. XWMHUECKHE CBOWCTBA OEJKOB: THAPOIHU3, JCHATYypauus,
KauyeCTBEHHbIE PEaKIIMH Ha OEIKH.

DKcrepuMEHTAIbHbIE METOJbl W3YyYEHHUs BEIIeCTB M WX MpeBpalleHuil: HaOIoJeHHe U
OTMCaHME JEMOHCTPALMOHHBIX OMBITOB: JEHATYypaLusi OENKOB MPU HAIPEBaHWUHU, IBETHBIC PEaKIHH
OEIKOoB.

BbicokoMouieKkyIsIpHBIE COeIMHEHUA

OCHOBHbBIE TIOHATHS XMMHHM BBICOKOMOJEKYJISPHBIX COEIMHEHHUI: MOHOMEp, MOJUMED,
CTPYKTYpPHO€ 3BEHO, CTEIIEHb NOJUMEPU3ALINH, CPEIHAA MOJEKyIgpHas Macca. OCHOBHBIE METOJIbI
CUHTE3a BBICOKOMOJIEKYJIIPHBIX COETUHEHUN — MOJIMMEpPU3alis U OJIUKOH ICH AU,

OKCIEPUMEHTAIbHBIE METO/bl U3YYEHHsS BEIIECTB M WX IPEBPALICHUI: O3HAKOMJIEHUE C
oOpa3iamMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KayuyKOB.

MexmpeamMeTHbIE CBSI3H.

Peanuzanus MexnpeaMeTHbIX CBA3€M MpU M3ydeHMM opraHnuyeckoil xumuu B 10 Kiacce
OCYIIECTBIISIETCS 4epe3 HCIIOJIb30BaHWE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX TOHATUH, Tak U
MOHATHUH, SBJISAIOIINUXCS CUCTEMHBIMU JUISI OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIMKIIA.

OO0u1re ecTecTBEHHO-HAYYHbIE TOHATHUS: SBJICHUE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJIN3, CHHTE3, KiacCU(UKALMs, NEPUOJUYHOCTh, HAOIIOAECHHE, H3MEPEHHE, HKCIEPUMEHT,

MOACIINPOBAHHUC.



Ousnka: Marepus, JHEPTus, Macca, aToM, IEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PM3NUECKUE BETMYMHBI U CTUHHIBI UX
U3MEpEHNSI.

buonorus: xierka, opraHmsM, Ouocdepa, oOMEH BeIIeCTB B OpraHmisMe, (hOTocHHTE3,
OMOJIOTUYECKU aKTHBHBIE BellecTBa (O€IKH, yIIeBOAbI, KHUPHI, (PEPMEHTBHI).

['eorpadusi: MUHEpaIBI, TOPHBIE TOPO/IBI, IOJIE3HBIE NCKOTIAEMbIE, TOIUIUBO, PECYPCHI.

TexHONMOTHS: MUIIEBBIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHYECKUE Ipenaparbl, MaTepuaibl U3 UCKYCCTBEHHBIX M CHHTETHUECKHX

BOJIOKOH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATDI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHS OO0YyYaroIUMUCS
IporpaMM CpeaHero oouero oopa3oBaHus (JIMYHOCTHBIM, METANPEAMETHBIM MU IPEIMETHBIM).
HayuHo-MeTonnyeckoil 0CHOBOM Aiisi pa3paOOTKH IIaHUPYEMBIX Pe3yIbTaTOB OCBOCHHS IIPOTpaMM
cpenHero o0Iero o0pa3oBaHus SBISETCS CHCTEMHO-/IEATETbHOCTHBINA MOIXO/.

B cooTBeTcTBMUM € CHCTEMHO-JESATEIBHOCTHBIM IOJIXOJOM B CTPYKTYpPE JIMYHOCTHBIX
Pe3yJbTaTOB OCBOEHUS MpeaMeTa «XUMHsD Ha YPOBHE CPEIHEro o01iero oOpa3oBaHMsl BbIIEIECHBI
CJEYIOIINE COCTABISIOIINE:

OCO3HaHHE OOYYAIOUIUMUCS POCCUHUCKON TpakJaHCKOM HISHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEIECHHUIO;

HaJIMYMe MOTUBALUHU K O0yUEHUIO;

L[EJICHAIIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUN JMYHOCTH HAa OCHOBE KIIOUEBBIX
[EHHOCTEH M UCTOPUYECKUX TPaAULIUK 0a30BON HAYKH XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS B CBOEH JESATEIHHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKaMH, IPUCYLIIUMHU  LEJIOCTHOH CHUCTEME XMMHYECKOTO
o0pa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS DKOJOTUYECKOW KyIbTypbl W CIIOCOOHOCTH CTaBUTh LENH U
CTPOUTD JKU3HEHHBIE IJIAHBI.

JInuHOCTHBIE PE3yIbTaThl OCBOCHHUS MpeAMETa « XUMUS» IOCTUTalOTCS B €IMHCTBE yueOHOU
Y BOCIIUTATEIbHON JAESITENIBHOCTH B COOTBETCTBMM C T'YMaHHCTHYECKHMH, COLIMOKYJBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH W HJ€alaMHU POCCHICKOTO Tpa)KAaHCKOTO OOIIecTBa,
OPUHATHIME B OOIIECTBE HOPMAMHM M TpPAaBUIAMHU IOBEACHUS, CHOCOOCTBYIOUIMMHU IIpOLIeccam
CaMOIIO3HAHUs, CAMOPa3BUTHUSI U HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH 00YYaroIIMuXCsl.

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS MpeaMeTa «XUMHs» OTpa)xaroT cHOpMHUPOBAHHOCTH
OTIbITa TIO3HABATEILHON U MPAKTHUECKOH JAEATeIbHOCTH 00yUaIOIUX s M0 peaan3alii MPUHATHIX B
00111eCTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMSA:

OCO3HaHHUsI O0YYarOUIMMHCS CBOMX KOHCTUTYLHMOHHBIX NPaB U 00A3aHHOCTEH, YBa)K€HUS K
3aKOHY U MPaBOMOPSIKY;

NPEJICTaBICHNUS O COLMAIBHBIX HOpMax M MpaBUIaX MEXINYHOCTHBIX OTHOILIEHWH B
KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW AEATEIHHOCTH NMPHU CO3JaHUM yUeOHBIX MPOEKTOB,

pemiCHUN y‘le6HBIX 1 MO3HABATCJIBHBIX 3a1a4, BBIIIOJIHCHUN XUMHUYCCKUX DKCIICPUMCHTOB;



CHOCOOHOCTH MOHUMATh U IMPUHUMATh MOTUBBI, HAMEPEHHS, JIOTHUKY U apryMEHTHI APYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOU JNEesITeTbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHHS K UICTOPUYECKOMY U HAyYHOMY HACIIEHI0 OT€YECTBEHHON XUMUU;

YB@OKEHHUsI K MPOIIECCY TBOPYECTBA B OOJIACTH TEOPUHM M MPAKTUYECKOTO MPHUMEHEHHS
XMMHH, OCO3HAHHS TOTO, YTO JOCTHKCHHS HAyKH €CTh PEe3yJIbTaT JUIUTEIbHBIX HAOIIOICHHH,
KPOTOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPyZa YYEHBIX U IPAKTUKOB;

MHTEpeca M TIO03HABATENBHBIX MOTHUBOB B TIONYYEHHH U TIOCIEAYIOUIEM aHaIH3e
MH(POPMALIUHU O TIEPEIOBBIX TOCTHXKEHUSX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

HPABCTBEHHOI'O CO3HAHMSI, STHUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMH, CBSA3aHHBIE ¢ XMMHUYECKUMU SIBJICHUSIMH, U TIPUHUMATD
OCO3HAHHBIE PEIICHHs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHHBATh CBOE TIOBEICHHWE W TOCTYNKH CBOMX TOBAapUIIEH C TO3HMIUH
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIKOB;

4) popMupoBaHNS KYJbTYPHI 310POBbS:

NOHMMAaHUSA LEHHOCTeW 310poBOro M Oe3omacHOro oOpas3a >KW3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3NYECKOMY U TICHXHUYECKOMY 3/I0POBBIO;

coOMOIeHnsT TpaBWJI OE30MacHOTO OOpalIeHHs] C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOU
JKU3HU U B TPYAOBOM JIEATEIBHOCTH;

NOHMMAHUSA LEHHOCTH TMpaBWJI HWHIUBUAYAIBHOTO U  KOJUIGKTUBHOTO 0€301acHOro
MIOBEJICHUS B CUTYAIHSAX, YTPOXKAIOIINX 3I0OPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUSl TOCJIEJACTBUI M HEMpPUATUS BpPEAHBIX MPUBBIYEK (YMOTpPEOIEHUS alKoroJs,
HapKOTUKOB, KypEHUs);

5) Tpy10BOrOo BoCIUTAHUA:

KOMMYHHKATHBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEIOBATEIbCKON  JICATEIbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYrUX BUOAX AESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4yacTHE€ B pEIICHUH MPAKTHUYECKUX 3a/ad COLUaIbHOU
HaIpaBJIEHHOCTHU (B paMKax CBOETO KJIacca, KOJIbl);

MHTEpeca K MPAKTUYECKOMY H3YUYCHHIO MpOoecCHid pa3IUYHOTO poja, B TOM YHCIE Ha
OCHOBE NIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXEHUSA K TPYILy, JIOISIM TPyJla U pe3yibTataM TPYAOBOH NeATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHIMBUAYAIbHOU TpaeKTOpuu oOpa3oBaHus, Oymyieit
npodeccuy U pealn3aluil COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CITOCOOHOCTEN K XUMHUHU, UHTEPECOB U MOTPEOHOCTEH 00111eCTBAa;

6) 3K0JI0rMYEeCKOr0 BOCTIUTAHMS:



HKOJIOTHUECKH 11€J€CO00pa3HOr0 OTHOIIEHHS K MPUPOAE, KaK MCTOUYHHUKY CYIIECTBOBAHMS
’KHU3HH Ha 3eMIIE;

MOHUMAaHHUS TJI00AJIBHOTO XapaKTepa SKOJIOTMYECKHUX MpoOJieM, BIUSHUS 3KOHOMHYECKHUX
MIPOLIECCOB HA COCTOSTHUE MPUPOIHON U COLMATBHOM CpE/Ibl;

OCO3HaHUsI HEOOXOJUMOCTH HCIOIH30BAHUS JOCTIKEHUN XUMHUU JJisl PEUICHHs] BOIIPOCOB
PalMOHAIBHOTO IPUPOAOIIOIB30BAHNS;

AKTUBHOT'O HEMPUATHUS ACHCTBHI, MPUHOCAIIUX BpEI OKpYKalolled NpUPOTHON Cpeje,
YMEHHs TPOTHO3UPOBATh HEOIArOMPUATHBIE HKOJIOTHUYECKUE TOCIEICTBUS MPEIIPUHUMAEMBIX
JIEUCTBUN U NPENOTBPALLATD UX;

HaJIM4Msl PA3BUTOIO DSKOJOTMYECKOTO MBIIIICHUS, OJKOJOTHYECKONW KYJBTYpPBI, OIbITA
JIEATEIbHOCTH  JKOJIOTMYECKOW  HAIpPaBICHHOCTH, YMEHUS  PYKOBOJCTBOBATHCS HMMHM B
MO3HABATENbHON, KOMMYHHUKATUBHOM W COLMANTBHON MPAKTHUKE, COCOOHOCTH M YMEHHS aKTHBHO
MPOTUBOCTOSTh UJCOJIOTHU XeMOPOOHH;

7) HUEHHOCTH HAYYHOT0 MO3HAHUSA

c(OpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKH 1 OOIIECTBEHHON MPAKTHKY;

MOHMMAaHUsl CHeNU(PUKN XUMHH KaK HAyKH, OCO3HaHUsA €€ poiau B (QOpPMHUPOBAHUU
PalMOHAJIBLHOTO HAYYHOI'O MBILUICHHS, CO3JaHUM LEJIOCTHOIO MPEJCTABIECHUS 00 OKpYyXaroIlem
MHpE KaK O €IUHCTBE MPUPOJIbI U YETOBEKA, B IO3HAHUY MPUPOJHBIX 3aKOHOMEPHOCTEN U pELIEHUN
po0JieM COXpaHEeHUs MIPUPOJTHOTO PAaBHOBECHS;

yOSXKIAEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHUHU JUISI COBPEMEHHOW IMBUJIM3AIMH: B €6
TYMaHUCTUYECKON HaNpaBiICHHOCTH M BaXHOM pOJIM B CO3JaHMM HOBOW 0a3bl MaTepUabHOMN
KyJbTYpbl, PEIIEHUU TII00aTbHBIX MPOOJIEeM YCTOWYMBOTO Pa3BUTHUSI UYEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOH, MUIIEBON U HKOJIOTMUYECKOI O€30MacHOCTH, B Pa3BUTHH MEAULIMHBI, 00eCTIeueHUN
YCIIOBUH YCIIEITHOTO TPYAA U SKOJIOTHYECKH KOM(POPTHOM KUZHU KaXKIOT0 YieHa O0IIeCTBa;

€CTECTBEHHO-HAyYHOHM TIPaMOTHOCTH: IIOHUMaHUS CYIIHOCTH METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIIOJIb30BaTh MOJy4yaeMmble 3HAHUS IS
aHaJIM3a ¥ OOBSICHEHHUS SBJIICHUN OKPYKAIOIIETO MUPa U MPOUCXOA[IIUX B HEM U3MEHEHHM, YMEHUS
nenath 000CHOBAaHHBIC 3aKIIOYCHUS Ha OCHOBE HAYYHBIX (JAKTOB M MMEIOIIUXCS JAHHBIX C LEIBI0
MOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOIb30BaTh XUMUYECKUE 3HAHUS JUIS pelIeHus npolieM B
peanbHBIX KU3HEHHBIX CUTYaLUsAX;

UHTEpeca K ITO3HAHUIO U UCCIIEI0BATEIbCKON JEATENBHOCTH;

FOTOBHOCTU M CIOCOOHOCTH K HENpPEpHIBHOMY OOpa30BaHHUIO M CaMOOOpPAa30BAHUIO, K
AKTUBHOMY IOJIYYE€HHIO HOBBIX 3HAHUH MO0 XMMHU B COOTBETCTBUU C KU3HEHHBIMH IMMOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TpyJa B Pa3InUHbIX chepax NpohecCHOHATBLHOM 1eATeIbHOCTH.



METAIIPEIMETHBIE PE3YJIbTATbI

MeranpeaMeTHbIe Pe3yibTaThl OCBOCHHUS YyYeOHOTO TIpeaAMeTa «XHUMHs» Ha YpPOBHE
cpenHero o0Iero oopa3oBaHus BKIIOYAIOT:

3HaYUMBIC Ui (OPMHPOBAHUS MHPOBO33PEHHS] OOYYAIOMIMXCS MEXAUCIUTUTMHAPHBIC
(MeXIpeIMeTHBIC) 00IIeHAYYHBIC TIOHATHS, OTPAXKAIOIIHNE I[SIIOCTHOCTh HAYYHON KapTUHBI MUpPA H
crieni(prKy METONIOB TO3HAHMS, MCIOJb3YyEeMbIX B €CTECTBCHHBIX HayKaxX (MaTepus, BEIIECTBO,
DHEprus, sBIEHUE, MPOIECC, CUCTeMa, HAy4yHbI (aKT, MPUHIMI, THUIOTEe3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPUS, HCCIIE0BaHNE, HAOMIOACHNEe, U3MEPEHHE, YKCIIEPUMEHT U IPYTHUE);

YHUBEpCalIbHbIC YUeOHbBIC NeHCTBUA (ITI03HABATEIbHBIC, KOMMYHUKATHUBHBIC, PETYJISTUBHbBIE),
obecnieunBaronue (GopmupoBaHue (PyHKITMOHAIBHOW TPAMOTHOCTH M COITMAIBHOW KOMIIETEHITUN
o0y4aromuxcs;

CIOCOOHOCTh ~ OOydaromuXxcss  WCIOJNB30BaTh ~ OCBOCHHBIE  MEXKIUCIUIUIMHAPHBIL,
MHPOBO33PEHUYECKHE 3HAHUS M YHUBEpPCAJIbHbIE Yy4eOHbIE JIEWCTBHS B IIO3HABATEIBHOU U
COLMAJIbHOW MPAKTHUKE.

MeTtanpeaMeTHble pe3yJibTaThl OTPAXXalOT OBJAJCHHE YHHBEPCAJIbHBIMU y4eOHBIMU
MO3HABATEJIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU I€UCTBUSIMHU.

OgByaieHUe YHHBEPCAJbLHBIMH Y4e0OHBIMH NO3HABATEJIbLHBIMHY JI€/iCTBUSIMH:

1) 6a3oBble JJOornYecKue AecTBUS:

CaMOCTOSITENNbHO  (OPMYIHpOBaTH M aKTyalU3UpOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpHUBaTh;

OTPENENIATh 1LENU JeATeTbHOCTH, 3aJaBas TapamMeTpbl U KPUTEPUU HMX JIOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI AEATEIHHOCTH C MIOCTABIECHHBIMH IIEIISIMHU;

UCIIONB30BaTh MPU OCBOCHUHM 3HAHUNA MTPHUEMBI JIOTUYECKOTO MBIIIICHUSI — BBIIACIATH
XapakTepHble MPU3HAKK TMOHATHMM U  yCTaHABIMBAaTH UX B3aUMOCBS3b, HCHOJIB30BAThH
COOTBETCTBYIOIINE MOHITHS JUTsI OOBSICHEHUS OT/ICBHBIX (DAKTOB U SBJICHHIA,

BBIOMPATh OCHOBAHUS U KPUTEPHUU TSI KITACCH(UKAIINK BEIIECTB U XUMHUYECKUX PEaKIIHii;

YCTaHABIMBATh MPUYNHHO-CIIEICTBEHHBIC CBA3H MEXKIY N3Y4aeMbIMH SIBJICHUSMU;

CTPOUTH JIOTHYECKUE PACCYKACHUS (MHIYKTUBHBIE, T€AYKTUBHBIE, [0 aHAJIOTUH), BBISBIISTh
3aKOHOMEPHOCTH M TIPOTHUBOPEYMSI B PACCMATPUBAEMBIX SIBJICHUSX, (HOPMYJIHUPOBATH BHIBOABI U
3aKJIFOYEHHS;

NPUMEHATh B MPOLECCe MO3HAHMS, UCTOJIb3yeMbleé B XMMHUU CHMBOJHYECKHE (3HAKOBBHIE)
MOJIeJTH, TIPeoOpa30BLIBATh MOJICIBHBIC MPEACTABICHUS — XUMUYECKHA 3HAK (CMMBOJ) DJIEMEHTA,
XUMHUYeCKass QopMmyJsia, ypaBHEHHWE XHMHUYECKOM peakmuu — TPH PEHICHHH Y4YeOHBIX
MMO3HABATENIbHBIX W MPAKTUYECKHUX 3a7ad, MPUMEHATh Ha3BaHHBIC MOJICIbHBIC TPEICTABICHUS IJIS

BBISABJICHUSA XAPAKTCPHBIX IIPU3HAKOB U3Yy4YaCMBbIX BCIICCTB U XUMHUYCCKUX peaKHHP’I.



2) 6a3oBbIe HCCIeA0BaTENbCKUE €iCTBUS:

BJIaACTb OCHOBAMHM METOJ0B HAYUYHOI'O MMO3HAHUSA BCHICCTB U XUMHNYICCKUX pCaKHHﬁ;

dbopMynupoBaTh LEIM M 33Ja4d  UCCIIEJJOBAHMS, MHCIIOJIb30BATh IIOCTABJICHHBIE H
CaMOCTOSITENNbHO C(HOPMYITHPOBAaHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIS
(bopMHpOBaHUS TUIIOTE3BI IO MPOBEPKE NMPABUIBHOCTH BBHICKA3bIBAEMBIX CYKIICHHIA;

BJIaACTb HaBBIKAMHU CaMOCTOATCIIBHOTO IINIAHUPOBAHHUA U MNPOBCACHHUA YYCHUUYCCKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HaONI0JaTh 3a XOJIOM IpoIlecca, CaMOCTOSTENbHO
MPOTHO3UPOBATh €ro pe3yabTar, (opMynupoBaTh OOOOIIEHUS ¥ BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIBTATOB HCCIEAOBAHUS, COCTaBIATh OOOCHOBAHHBIA OTYET O MPOJAETAHHON
pabore;

npuoOpeTaTh OMBIT YYCHHUECKOW KCCIICOBATEILCKOH W TPOCKTHOW NEATEeIbHOCTH,
MPOSIBIISATH  CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY TIOMCKY METOJOB pELIeHUS
MPAKTUYICCKUX 3aaa4, MIPUMCHCHUIO PA3JIMYHBIX MCTONOB IMO3HAHUS.

3) pabdora c unopmaumeii:

OpUEHTHPOBAThCS B  Pa3IMYHBIX HUCTOYHHMKAX UHPopManuu (Hay4dHO-MOMYyJsIpHAs
auTepaTypa XUMHYECKOTO  COJEpXKaHHs, CHOpaBOYHbIE MocoOusi, pecypchl HHTepHeTa),
aHAJTM3UPOBATh WH(POPMAIIMIO PA3IMYHBIX BUIOB U (OPM IMpEICTaBICHUs, KPUTUIECKH OILICHUBATDH
e€ JIOCTOBEPHOCTh U HEMPOTHBOPEUHUBOCTH;

dbopMynIupoBaTh 3ampochl M MPUMEHATh Pa3IUYHbIE METOAbl MpPH IOUCKE U OTOOpe
uHbOpMaIluu, HEOOXOAUMOM /ISl BBIMIOTHEHUS YUeOHBIX 3a7a4 ONpeAeNEHHOTO TUTIA;

npuoOpeTaTh OIBIT MCIOJIb30BaHUS HH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTHHA H
PAa3JIMYHBIX ITOMCKOBLIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (OpMY TpeacTaBiieHuss WHPOpManuu (CXEMHI,
rpaduKu, JuarpamMmbl, TaOIHIIBI, PUCYHKHU U IPYTHE);

UCTIONIb30BaTh HAyuyHBIH S3bIK B KayecTBE CpeACTBAa INpu paboTe ¢ XUMHUECKOU
UHPOpPMaLKEil: MPUMEHITh MEXIpPeIMEeTHbIE (HU3NIEeCKUe U MaTeMaTHUECKUE) 3HAKU ¥ CUMBOJIBI,
dbopmyIiel, a00peBUATYpPbI, HOMEHKIIATYPY;

MCIIONB30BaTh U MPeo0pa30BbIBATh 3HAKOBO-CUMBOINYECKUE CPEACTBA HATJISTHOCTH.

Osgi1ajieHHe YHHUBEPCAJbHBIMUA KOMMYHUKATHBHBIMU e CTBUAMM:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBbI B XOJ€ TUAJIOTA W/WIH JUCKYCCHH,
BbICKa3bIBaTh HJeH, (OPMyIUpPOBATh CBOM  MPEIJIOKEHHS OTHOCUTENIBHO  BBIIOJHEHHS
MPEUIOKEHHON 3aa4uu;

BBICTYNIATh C IPE3CHTALMEW pe3yJIbTaTOB II03HABATEIbHOM NEATEIBHOCTH, IOJYyYEHHBIX
CaMOCTOSITEITEHO WJIM COBMECTHO CO CBEPCTHHKAMU TIPH BBITIOJTHEHUH XUMUYIECKOTO IKCTICPUMEHTA,

MPAKTHYECKON pabOThl MO HMCCIEIOBAHUIO CBOMCTB M3y4YaeMbIX BEIIECTB, pealu3aliu y4yeOHOTo



npoekTa M (OPMYJIMPOBATH BBIBOJBI IO pe3yJIbTaTaM IPOBEAEHHBIX HCCIEIOBAHUN MyTEM
COIJIaCOBaHUS MO3UIMH B X0/1€ 00CYKIEHHUSI 1 0OMEHAa MHEHUSIMHU.

OBi1aieHHe YHHBEPCAJbLHBIMYU PEryISTUBHBIMH e CTBUSIMU:

CaMOCTOSITENILHO TUIAHUPOBAaTh W OCYIIECTBJISATH CBOKO TMO3HABATEIBHYIO JIEATEIbHOCTH,
ompenenss e€ LEIM U 3aJaud, KOHTPOJIMPOBATH U IO Mepe HEOOXOTUMOCTH KOPPEKTUPOBATH
Hp@I[J'IﬁFElGMBIfI AJIrOpUTM I[CﬁCTBI/IfI IIpU BBIMTOJIHCHUN y‘-Ie6HI)IX N HCCIICOAOBATCIbBCKUX 3aaay,
BBIOMpaTh Hanbosiee d(HPEKTUBHBIA CIOCOO MX PEHICHHUS C YYETOM IOTYUYEHHUS HOBBIX 3HAHHHA O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYHICCTBJIATL CAMOKOHTPOJIb CBOGH ACATCIIBHOCTH HA OCHOBE CaMOaHalin3a U CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3ynabTaThl OCBOEHUS Kypca «OpraHudeckas XuMus» OTPaXaroT:

c(OpPMUPOBAHHOCTH TMPEJICTABICHUI O XUMUYECKOU COCTABISIONICH €CTECTBEHHO-HAYYHOU
KapTHUHBI MHpA, POJIM XWMHU B TO3HAHWW SIBJICHHHA TPHPOIBI, B (OPMUPOBAHUU MBINUICHUS U
KyJIbTYpbl JUYHOCTH, €€ (YHKIMOHAJIBHON TI'pPaMOTHOCTH, HEOOXOOUMOM MJii pelIeHHs
MPAKTHYECKUX 3aJad M SKOJOTHYEeCKHM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MIPUPOTHON CpeliE;

BIAJCHUE CHCTEMOM XMMHUYECKHMX 3HAHUM, KOTOpas BKIIOYACT: OCHOBOIIOJIATAOIINE
MOHATHA (XUMHYECKUH 3JI€MEHT, aToOM, 3JIeKTpOHHas 000JiouKa aroMma, MOJIEKyJia, BaJeHTHOCTD,
AIIEKTPOOTPUILIATEIPHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpaIéHHast), MOJIb, MOJIIpDHAsE Macca, MOJIIPHbII 00BEM, YIIIEpOIHBINA CKeNeT, (yHKIMOHATIbHAS
rpyIIa, paauKali, A30MEpHUs, H30MEPbI, TOMOJIOTMYECKUH PsIlI, TOMOJIOTH, YIIE€BOAOPOIbI, KHCIOPO/
1 a30TCOJIEpIKAIINE COCTUHEHUsI, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE
COEIMHEHUS); TEOPUU M 3aKOHBI (TEOpHsl CTpOeHus opranmdeckux BemiectB A. M. Bbytieposa,
3aKOH COXpPAHEHMsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUI SI3bIK XHMUU;
MHPOBO33PEHUYECKHE 3HAHMS, JIeXKallWe B OCHOBE ITOHUMAHUA IPUYMHHOCTU M CHCTEMHOCTH
XUMHUYECKHUX sBJIEHUH, (AKTOIOTUYECKUE CBEIEHUS O CBOMCTBAaX, COCTaBe, IOJYYEHUU U
0€30MacHOM HCIIOJIb30BAHUM BAXKHEHIIMX OPraHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JIeATEIIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHMM BBISBIISTH XapaKTEpHbIC MPU3HAKU TOHATUN, YCTAaHABIMBATH
UX B3aUMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOIIME MOHATUS MPU OMHMCAHMM COCTaBa, CTPOCHUS U
MpEBPAIICHUI OPraHMYECKUX COCTUHEHU;

c(OpPMUPOBAHHOCTh YMEHUH HWCIIONIH30BaTh XUMHUYECKYI0 CHMBOJIHKY JUIS COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIEHHON) (OPMYJT OpraHUYECKUX BELIECTB U
YPaBHEHUN XMUMHYECKUX PEAKIMM, U3rOTAaBIMBATh MOJEIH MOJEKYJ OPraHWYECKHX BEIIECTB IS

HIUTIOCTpAaluU UX XUMHUYCCKOI'0 U IIPOCTPAHCTBEHHOTO CTPOCHUS



c(OPMHPOBAHHOCTh YMEHHUH YCTaHABIMBATh MPHHAJJICKHOCTh M3YYEHHBIX OPTaHUYECKUX
BEIIECTB 10 WX COCTaBYy M CTPOSHHIO K OINpeNeJEHHOMY KJaccy/Tpyrme COCIUHEHUH
(YyraeBoopofsl, KUCIOPO U a30TCOJIEpKAIUE COSANHEHUS, BBICOKOMOJIEKYJIIPHbIE COEIMHEHN),
JaBaTb MM Ha3BaHus 1o cucremarndyecko HomeHknatype (IUPAC), a Taxke NpUBOIUTH
TPUBHAIbHBIE HA3BaHUS OTAEIBHBIX OPraHUYECKHUX BEIIECTB (ITUJICH, NPOMMJICH, AalleTUJIEH,
STHUJICHTJINKOJIb, TIUIEPHH, (heHoT, popManbIern, aueTaabAeril, MypaBbHHAs KACIOTA, YKCYCHAs
KHCJIOTA, OJIEMHOBAsl KUCIIOTA, CTEAPUHOBAsl KHUCJIOTA, TJIH0K03a, (PpyKTO3a, Kpaxmall, LEeJUI103a,
TJIAIIHH);

c(OPMHUPOBAHHOCTh YMEHHSI ONpPEACNATh BUABI XMMHUYECKOH CBS3M B OPTraHUYECKUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

C(OPMHUPOBAHHOCT YMEHMS IPUMEHSTH IOJ0XKEHUS TEOPUM CTPOEHUS OpraHMYECKUX
BemectB A. M. bytnepoBa i 0ObsACHEHHs 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M
CTPOEHUS; 3aKOH COXPAHEHHS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMI XapaKTepPH30BaTh COCTaB, CTpOEHHWE, (UINYECKHE W
XMMHUYECKHE CBOICTBAa TUMMYHBIX MPEACTABUTENEH Pa3lIMYHbIX KJIACCOB OPraHUYECKHUX BEILECTB
(MeTaH, 3TaH, STWJIEH, IPOIMIIEH, alleTuieH, Oytaauen-1,3, metunOyTaauen-1,3, 6eH30I1, METaHOI,
ATAHOJ, TWJICHTJUKOIb, TJIIMLUEPUH, (PEHOJI, aleTalbIerui, MypaBbUHAs U YKCYCHas KUCIOTHI,
[II0K03a, Kpaxmall, IeJUIH0J103a, aMUHOYKCYCHasl KHCII0Ta), WJUTFOCTPUPOBATh T€HETUUECKYIO CBSI3b
MEXJIYy HHUMH YpPaBHEHMAMHU COOTBETCTBYIOIIMX XHMHYECKHX PEAKUUH C HCIHOIb30BaHUEM
CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UICTOUHUKH YTIJIEBOJIOPOIHOTO CHIPhS (HE(PTH,
NPUPOAHBIA Ta3, yroib), CIOCOOBI MX MEpepadOTKM M TMPAKTHYECKOe MPUMEHEHHE IPOAYKTOB
nepepadoTKu;

c(OPMHPOBAHHOCTb YMEHUH NMPOBOANUTH BBIYMCICHUS [0 XUMUYECKHM YpaBHEHHSIM (Macchl,
00BbEMa, KOJTMYECTBA UCXOTHOTO BEIIECTBA WJIM MPOJYKTA peakIH MO M3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJTHOTO M3 MCXO/HBIX BEIIECTB WM MPOAYKTOB PEAKIIHHN);

c(hOpMUPOBAHHOCTh YMEHHI BJIaJIETh CUCTEMOW 3HAHH 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, UCIIOJIb3yEeMbIX B XMMUU IPU U3yYEHUH BELIECTB U XUMHUYECKUX sIBJICHUN (HaOmroneHue,
U3MEpEeHue, HKCIEPUMEHT, MOJAEIHPOBAHUE), UCIIOIB30BaTh CUCTEMHBIE XUMHUYECKUE 3HAHUS JJIS
NPUHSATHS PEUICHWH B KOHKPETHBIX JKU3HEHHBIX CUTYaIMsX, CBA3aHHBIX C BEHIECTBAMH M HUX
PUMEHEHUEM;

c(OpPMHPOBAHHOCT, YMEHHUH COOJIOAATh MpaBHJIa MOJIb30BAHUS XUMHUYECKOW MOCYIOH U
71a0opaTOpHBIM 00OPYJOBAaHUEM, a TAKKE MpaBHia OOpAILICHUs C BEIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSMH TI0 BBITTOITHEHUIO J1a00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHPOBAHHOCT YMEHUI IUIAaHUPOBATh U BBINOJIHATH XUMHYECKHH SKCIEPUMEHT

(HpCBpaH_IeHI/IH OpTraHHUYCCKUX BCHICCTB IIPpU HArp€BaHWU, IIOJYUCHUC I3THIICHA U HU3YUYCHUC CTO



CBOICTB, KQUeCTBEHHBIC PEAKIIUN OPTAaHUYECKUX BEIECTB, JICHATYpaIus OCITKOB MPHU HarpeBaHUH,
[IBETHBIE PEAKIMU OEKOB) B COOTBETCTBHH C MPABUJIAMHU TEXHUKH O€30TMaCHOCTH MpU 0OpaIieHuu
C BelecTBaMH U J1a0OpaTOpHBIM OOOpPYAOBAaHUEM, NPEACTABIATH PE3ylbTaThl XHUMHUYECKOTO
SKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX peakuuid u (HOpMyIHpOBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB;

c()OPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XUMHUYCCKYH0 HWH(POPMAITHIO,
MOJTy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil nHpopmanuu, UHTEepHeT U Ipyrux);

c(OpMUPOBAHHOCTh YMEHUU COONMIOJATh TMpPaBHIA SKOJOTMYECKH IIeJIecCO00pa3HOTo
MOBEJICHUS B OBITY W TPYIOBOWM [EATEIHHOCTH B IENSIX COXPAHEHHS CBOETO 3I0POBbS U
OKPY’KalOIIeH MPUPOTHOM Cpenbl, OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA >KHUBBIC OPraHU3MBI
ornpeenéHHBIX OPraHUYECKUX BEIeCTB, MOHUMas cMbich nokaszarens [1IK, mnoscuaTe Ha npumepax
CIocoObl YMEHBIIIEHUS U MPEAOTBPAILIEHUS UX BPEAHOTO BO3JICHCTBHSI HA OpPTraHU3M YeJIOBEKa;

Uit 00Y4YaOIIUXCSI ¢ OTPAaHUYEHHBIMA BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHHE TPHUMEHSTH
3HaHMS 00 OCHOBHBIX JOCTYITHBIX METOAaX IMO3HAHMS BEIIECTB U XUMHUECKUX SIBJICHUIA;

JUISL CTIETIBIX M CIA0OBUISAIIMX OOyYaIOIIUXCS: YMEHUE UCMOJIb30BaTh PelbepHO-TOUCUHYIO

cuctemy obo3nauenuii JI. bpaiins nis 3anucu XuMudeckux Gopmyot.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
N HaumenoBanu | KosmyecTBo yacoB DJIEKTPOHHBIE
o
e pa3iesioB U (ungposbie)
n/ Bcer Kontpoubnsl | IIpakTHyecku
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThbl e padoThbI
NPOrpamMMsbl pecypcsl
Pa3nea 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
IIpenmer
OPraHUYEeCKOU
xumuu. Teopus bu6mmorexa [IOK

1.1 CTPOECHHUS 4 1 https://lesson.edu.ru/
OpTraHUYeCKuX 04/10
COEIMHEHHI A.
M. bytneposa
Uroro no pazneny 4
Paznea 2. Yriesogopoasbl
IIpenenvHble bu6nmoreka [JOK
2.1 YTJIIE€BOIOPObI 3 https://lesson.edu.ru/
— aJIKaHbI 04/10
Henpenenbubie
YTIEBOIOPOABI: bubmmorexa [IOK
2.2 aJIKCHEI, 4 1 https://lesson.edu.ru/
aJIKaJIuEHBI, 04/10
AJKUHBI
ApoMarnuecku bubmuoreka [JOK
23 e 2 https://lesson.edu.ru/
YTIEBOAOPOIBI 04/10
[Tpupoansie
HCTOYHUKHU bubmuoreka [JOK
24 yIJIEBOJOPOAOB | 2 1 https://lesson.edu.ru/
U UX 04/10
nepepadoTKa

Utoro no pazneny

11

Paznen 3. Kuciopoacoaepskamnue oprannyeckue coeJuHeHUs

Criuprs. bu6mmoreka [JOK
3.1 Deron 3 https://lesson.edu.ru/
04/10
AJIbIeTHIBL. bu6mmoreka [IOK
3.2 Kap6onoBsie 4 1 https://lesson.edu.ru/
KHUCJIOTEHI. 04/10
33 VYraesonaw! .Ciio 4 1 bu6mmoreka [IOK

JKHBIE AUPBI.

https://lesson.edu.ru/



https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Kupsbr. 04/10

Uroro no pazaeny 12

Pasnen 4. A3oTcoaep:kainye opraHudeckue coeInHeHUus

AMUHBI. bu6mmoreka [IOK
4.1 AMHHOKHCIOT 4 https://lesson.edu.ru/
bl. beaku 04/10
Wroro no pazneny 4

Paspnen S. BeicokoMoJIeKyIsIpHBIE COCIUHEHUS

IInacTmaccel. bu6nuoreka [JOK
5.1 Kayuyxkun. 4 1 https://lesson.edu.ru/
Bonokna 04/10
Hroro no pasaeny 4
OBIIEE
KOJIMYECTBO bubmuorexa [JOK
YACOB I10 34 3 3 https://lesson.edu.ru/04/10
ITPOI'PAMME



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
Ne KosmuecTBo yacos DJIeKTPOHHbIE
JlaTa
KonTpoinb pakTnue nupposbie
Tema ypoxka Bce H3Y4YeH
n/ HBIE CKHe s o0pa3oBaTebHbIC
n re padoThI padoThI pecypceel
HNHuctpykrax no
TEXHUKE
0€30MacHOCTH.
dopmMmupoBaHue
OpraHmIeckoii bub6nuoreka [JOK
1 XUMHH KaK HayKH. 1 https:/
Teopwust cTpoeHust lesson.edu.ru/04/10
OpTraHUYECKUX
COeIMHEHUN
A.M.bytnepoBa
Bxonnas bubmuoreka [JOK
) KOHTpPOJIbHAS 1 1 https:/
pabora lesson.edu.ru/04/10
DneKTpoHHAas
pupoa
p— bu6mmoreka [IOK
3 cBsizell B 1 https:/
OpraHHYECKUX lesson.edu.ru/04/10
COCTMHCHUSX
Knaccupuranus bubnuoreka [JOK
4 OpPTaHUYECKUX 1 https://
COeIMHEHHI lesson.edu.ru/04/10
CtpoeHue anKaHOB.
["'omosornyeckuit Bu6nuorexa [JOK
5 pAx. 1 https:/
Homenkiatypa u lesson.edu.ru/04/10
U30Mepusl.
CBoICTBa aJIKaHOB. Bu6muorexa [JOK
6 [Tonyuyenue u 1 https:/
[IPUMCHCHNE lesson.edu.ru/04/10
Pemenue 3amay Ha Bu6miorexa 1{OK
7 HaXO0XKJICHUE | https://
MOJICKYIAPHOH lesson.edu.ru/04/10
bopMyJIbI
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razo00pa3Horo
yIIIEBOAOPOAA

Ankensl. CTpoeHue
JTHUJICHA.
T"omomornueckuit

bubnunorexa [JOK

3 psan. U3omepus u httos://

HOMCHKJIATypa. lesson.edu.ru/04/10

CBOJiCTBa aJIKCHOB

U X IPUMCHEHHUE

[TpakTryeckas

pabota Ne 1.

IMonyueHne bubanorexa [HOK
9 STHJICHA B https://

H3YUYCHHE ero lesson.edu.ru/04/10

CBOICTB

AnKanuceHEl.

Crpoenue,

CBOWCTRA, bu6mmoreka [IOK
10 PUMCHEHUE. https:/

[pupoHsiit lesson.edu.ru/04/10

Kay4dyK

Ankunbsl. CTpoeHue

alleTHIICHA.

T'omonorn u bu6nuoreka [JOK
11 HSONfepH' https:/

Cotictsa lesson.edu.ru/04/10

aleTUJICHa U €T0

MIPUMCHEHUE

benzon —

IIPEICTAaBUTEITb

dpOMATHHCCKUX but6mmoreka [JOK
12 | yraeBonoposos. https://

CTpf)eHHe’ lesson.edu.ru/04/10

CBOMCTBA,

MpUMEHEHUE

I'omonoru 6en3ona.

T'enernueckas

CBSI3b bubnuorexa [JOK
13 | apomarnueckux https://

lesson.edu.ru/04/10

YTJIIEBOJIOPOIOB C
JIPYTUMU KJIaCCaMU
YTJIIEBOJIOPOOB
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[IpuponHsie

HCTORHHRH Bu6smorexa LIOK
14 | yrIIeBOAOPOJIOB. https://

[lepepabotka lesson.edu.ru/04/10

He(TH

KontposnbHas bubmuoreka [JOK
15 pabota Nel o Teme https://

«YI71eB00POaBD) lesson.edu.ru/04/10

OnHoaTOMHEBIE

npeIeIbHbBIC

crupthl. CTpoeHHeE, Bubmmorexa [OK
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CIIUPTHI.
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Kapb6oHnossie
KHCJIOTEI.
Knaccuduxanms.
Ctpoenue
MOJIEKY!I.
DyHKIMOHATbHAS
rpymma. M3omepus
1 HOMEHKJIaTypa.
CsolicTBa
KapOOHOBBIX
KHCJIOT

bu6mmoreka [IOK

https://
lesson.edu.ru/04/10
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[IpakTrnueckas
pabota Ne 2.
Pemenue
JKCIEPUMEHTAIIbHBI
X 3a/1a4 Ha
pacno3HOBaHUE
OpTaHUYECKUX
BEILIECTB

Bbubnuorexa [JOK

https:/
lesson.edu.ru/04/10
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I'eneTnueckas
CBSI3b KapOOHOBBIX
KHUCJIOT C IPYTUMU
KJlaccaMH
OPTraHUYEeCKHUX
COCIIMHCHHUM.
Pemenne 3amau Ha
onpeAeseHue
MacCOBOH MIIH
00BEMHOM 10JTH
BBIXOJ1a IPOYKTA
peaKuuu ot
TEOPETUUYECKHU
BO3MO>KHOTO

bu6nuoreka [JOK

https://
lesson.edu.ru/04/10
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CrnoxHble 3¢upsbl.
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Haxoxnenue B
pUpOJIE.
CsoiicTBa.
[Ipnmenenue.
ITonsTue o
MOFOIINX
CpeacTBax

Bbubnuoreka [JOK

https:/
lesson.edu.ru/04/10
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I'moko3a u

caxapo3a.
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MOTTEKY b bubnuorexa [JOK
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IPEICTABUTEIIN
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PUMEHEHHUE
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MPUPOHBIE https:/
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CTPYKTYpa,
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CBOIICTBA. Ycnexu
B ITOJTYYEHUHU U
cUHTE3€ 0EJIKOB
XuMUs U 310pOBbE BuGmuotexa LIOK
30 | YeoBeKa. Pemenne 1 hitps://
PACHCTHDIX 3711 lesson.edu.ru/04/10
[TonsiTue 0
BBICOKOMOJICKYJISIP
HBIX COCTUHCHHUSIX.
OCHOBHBIE METOIbI
CHHTE3a but6mmoreka [{OK
31 | nomumepos. 1 https:/
[TomuaTHIIEH. lesson.edu.ru/04/10
[Homunponunex.
®denondopmanpaer
UTHBIC CMOJIBI
CunTeTHYeCKHUE
Kay4dyKH U
CUHTCTHYECKUE Butmorexa LIOK
3) | BOJOKHA. 1 httos://
Pacniosnapanne lesson.edu.ru/04/10
macTMacc u
BOJIOKOH
Hroroas
KOHTPOJIbHAS
pabora 1o Temam
«Kucnopoacoaepx
arue bubmuoreka [JOK
33 | oprannyeckue 1 https://
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«A3oTconepxaliue
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0O0001enne
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 10 knace/ Pynsuruc I'.E., ®enpaman @.I'., AkunonepHoe o6mectBo «M3maTenbeTBo

«IIpocseienue»

METOINUYECKHUE MATEPHUAJIBI UISA YUUTEJIA
- Xumust: ypoku B 10 kiacce: nocodue juist yuutens /H. H. T'apa
HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bu6mmoreka [JOK
https://lesson.edu.ru/04/10
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