MHUHUCTEPCTBO IMPOCBEIIEHUS POCCUIMICKON ®EJIEPAITUN
MunucrepcTBO 00pa3oBanus u Hayku Hu:kxeropoackoii odsiactu
YnpasJ/ieHue 00pa3oBaHus, MOJIOIEKHON MOJTUTHKH U CIIOPTA AAMUHUCTPALMHA
IuAbHUHCKOr0 MYHMIMNIAJLHOTO OKPYra
MyHnuuunajibHoe 010/1:xeTHOe 001eo0pa3oBaTe/ibHoe yupe:xxkaenue [InabHuHcKasn
cpennss mkoJa «Coapy:kecTBo»

[MPUJIOXEHUE 2
YT1BepxkaeHo

[Tpukazom qupekropa

ot 28.08.2024 r. Ne31 o.1.

PABOYASI TPOTPAMMA
(ID 2744682)

yueOHoro npeamera «Xumus. bazoBbiii ypoBeHb»

s ooygaronuxcst 10 — 11 kimaccoB



MNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1Mo XuMUM Ha YpOBHE cpeHEro od1ero oopasoBanus pa3paboTaHa Ha OCHOBE
®denepanbHoro 3akoHa oT 29.12.2012 No 273-D3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUIN K pe3yibTaTaM OCBOCHHUS (enepalbHOi 00pa30BaTeIbHOM MPOTPaMMBI CPEIHETO
obmero oOpaszoBanus (POII COQO), mpexacraBineHHBIX B DeneparbHOM TOCYIAPCTBEHHOM
obpazoBarenbHOM ctangapre COO, ¢ yu€rom KoHmenuuu npernogaBaHusi y4eOHOTO MpeaMeTra
«XuMus» B o0OpaszoBarenbHbIX opraHuzauusax Poccuiickoil @exepanuy, peanu3yromIUX
OCHOBHBIE 00pa3zoBaTeNbHBIC MPOTPAMMBI, U OCHOBHBIX NOJOXEHUH «CTpaTeruu pa3BUTHA
BocruTanust B Poccuiickoii @Penepanuu Ha mnepuoa jgo 2025 roma» (Pacmopspkenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3pabOTKe MPOrpaMMBbl 10 XWMHUH, K OIPENEICHUI0 O0Iei
CTpaTeruy 0OydeHUs, BOCIIUTAHUS U Pa3BUTHS OOYJAIONIUXCS CPEICTBAMU YIeOHOTO TIpeaMeTa
«Xumusa» g 10-11 ximaccoB Ha 6a30BOM ypPOBHE COCTAaBWJIM KOHLENTYyalbHbIE MOJIOKEHUS
OI'OC COO o B3aUMOOOYCIOBIEHHOCTU IEeNeH, COJEp’KaHus, pe3ylbTaToB OOydyeHHUS U
TpeOOBaHMI K YPOBHIO MOJTOTOBKH BBITYCKHHKOB.

XuMmuyeckoe 00pa3oBaHME, IIOJIyda€MO€  BBIMYCKHUKaMU  00I1e00pa3oBaTeIbHON
OpraHu3alluM, SBJISETCS HEOTheMJIEMOW dYacThlo HX oOpa3oBaHHOCTH. OHO  CIYXKHT
3aBEpINAIONINM JTallOM pEaTH3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX
[IEHHOCTEH, TPHUCYIIUX IEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH IIEHHOCTH
KacaroTcsi TIO3HAHUSI 3aKOHOB TPUPOIBI, (OPMHPOBAHUS MHUPOBO33PEHUS W OOIICH KyIbTYpHI
YeoBeKa, a TaKXKe OHKOJIOTHYECKH OOOCHOBAHHOTO OTHONICHHS K CBOEMY 3I0POBBIO U
npupoaHOH cpere. Peanusyercs xumuueckoe oOpazoBaHHe 00YyJalOIIUXCsl HA YPOBHE CPETHETO
obmrero oOpa3oBaHusl CPEICTBAMH Y4eOHOTO MpeaMeTa «XUMHUS», COAEpPKaHUE M TOCTPOCHHE
KOTOpPOTO OIpeNeieHbl B IporpaMMmMe N0 XUMHU € Y4ETOM cheuuduKd HayKu XUMUH, e
3HAYEHUS B MO3HAHUU MPUPOIBI U B MAaTEpUATIbHON JKU3HU OOIIECTBA, a TaKXkKe ¢ y4ETOM OOIMIMX
1ene M MPHUHIIUIIOB, XapaKTEePU3YIOIHUX COBPEMEHHOE COCTOSHUE CHUCTEMBbI CPEJIHEro OOIIero
oOpazoBanus B Poccuiickoii deaepanum.

XUMUS KaK 3JIEMEHT CHUCTEMbl €CTeCTBEHHBIX HayK MIpaeT 0COOYI0 pOJib B COBPEMEHHOM
UMBUIIU3AlMU, B CO3JaHMM HOBOW 0a3bl MaTepuadbHOM KylnbTypbl. OHa BHOCHT CBOIl BKJIal B
(dbopMHUpOBaHKE PALIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, B CO3/IaHUE I[EJIOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MUpPE KaK O eIMHCTBE MPUPOJIbl U YeJOBeKa, KOTopoe (hopMHUpYyeTCcss B XUMUU
Ha OCHOBE MOHMMAHMSI BEIIECTBEHHOTO COCTaBa OKPYKAIOIIET0 MUPA, OCO3HAHUS B3aUMOCBS3U
MEXy CTPOCHHEM BEIIECTB, X CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo B3auMOAEWCTBYSI C JAPYrUMH €CTECTBEHHBIMH HAyKaMH, XHMHsS cTaia
HEOTHEMJIEMON YacTbl0 MHUPOBOUM KyJIbTYphI, HEOOXOIUMBIM YCIOBHEM YCIECUIHOTO Tpylda M
KU3HU Kakaoro uieHa oOmiectBa. CoBpeMeHHass XMMHs Kak HayKa CO3HMJATeNbHAs, KaKk HayKa
BBICOKMX TEXHOJIOTUH HalpaBjeHa Ha pelleHHe IOO0AIbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHUS
YeJIOBEUeCTBa — CBIPHEBOM, SHEPreTHMYECKOW, MHIIEBOM, HKOJOIMUECKOW Oe30MacHOCTH |
OXpaHbI 3/I0POBBS.

B cooTBercTBUUM ¢ OOIIKMMU LENIMU M MPUHIUIIAMU CpPEIHEro oouero oopa3zoBaHus
conepxkanue npeaMera «Xumus» (10—11 kiaccsl, 6a30BbIi YpOBEHb U3YUEHUS) OPUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJATOTOBKY OOYYaroLIUXCsl, HEOOXOAUMYIO UM st
BBIPAaOOTKH MHUPOBO33PEHUYECKHX OPHUEHTHPOB, YCHEIIHOTO BKJIKOYEHHUS B JKU3Hb COLMYMA,
MIPOJ0JKEHHs 00pa30BaHus B PA3IMYHBIX 00JACTAX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHEH.

CocTaBisiomuMu npeaMeTa «XUMUs» SBIAIOTCS 0a30Bble Kypchl — «OpraHuyeckast
XuMus» U «O0I1ast 1 HeOpraHMUyecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEP>KaHUSI KOTOPBIX



SIBJITFOTCSI OCHOBBI 0230BOM HAYKU: CHCTEMa 3HAHWI 110 HEOPTAaHUUYECKON XUMUH (C BKIIFOUCHUEM
3HaHUW U3 OOILIEH XMMMM) U OpraHUYecKOr XuMuu. POpMUPOBAHHUE TAHHOW CHCTEMbI 3HAHUMN
Ipy M3YYCHUU TpeaMeTa O00ecleuyrnBaeT BO3MOXKHOCTH PACCMOTPEHHS BCEro MHOTO0O0pasus
BEIIECTB HA OCHOBE OOILIMX MMOHATHH, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranudeckas XuMus» U «OO0IIas 1 HeopraHudecKas
XUMHES» C(HOpPMHpPOBAHA B IIPOTpaMMe N0 XMMHUHU Ha OCHOBE CHCTEMHOTO TOJXOJa K M3y4CHHUIO
y4e0HOTO Marepuayia U OO0YyCJIOBIIEHA HCTOPHUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHHWNA Ha
ONPENIETIEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce€ OPraHMYEeCKOM XMMHHU BEIIECTBA
paccMaTpuBalOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHX COCAMHEHUH, a
TaKkKe Ha YPOBHE CTEPEOXUMUYECKUX MU DJIEKTPOHHBIX MPEICTABICHUN O CTPOCHUU BEIIECTB.
Cenennsi 00 M3ydyaeMbIX B Kypce€ BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJIOB JIO
CJIOKHBIX OMOJIOTHYECKH aKTHBHBIX COCAMHEHHH. B Kypce OopraHM4eckoil XWMHH IOJTy4YaroT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs TE€PBOHAYAIBHBIC
MPEACTABJICHUS O XUMUYECKOW CBSI3U, KIACCU(UKAIIMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIINU.

[Ton HOBBIM yriiOM 3peHHs B MpeaMeTe «XHUMHs» 0a30BOTO ypOBHS pacCMaTPHBAETCS
M3y4YEHHBII Ha YPOBHE OCHOBHOTO OOIIEro O0Opa30BaHUsS TEOPETUUECKHM MaTtepuan |
(haKTOJIOTHUECKUE CBEJICHUS O BEIIECTBAX M XUMHUUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01as 1 HeopraHWYecKass XUMUs» OOyJarOIMUMCS TIPEIOCTABIAETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TIEPHOJNYECKOTO 3aKOHA C OOIIETEOPETHYCCKUX M METOJOJIOTHUYECKUX TTO3UIUH,
IyOKe TOHATh HCTOPUYECKOE HM3MEHEHHE (YHKIMI STOTO 3aKOHa — OT 0000marmen 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Ennnas cucrema 3HaHUN O BaXKHEWIIMX BEIIECTBaX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHHH, A TAKKE O XUMUYECKUX PEAKIHAX, UX CYIITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononHsieTcss B Kypcax 10 wm 11 kiaccoB 3ieMeHTaMu  COJEpKaHUsS, HMEIOIMIUMU
KyJIbTypOJOTUYECKUA W TIPUKIATHOM XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT ITOHUMAaHHIO
B3aMMOCBSI3M XHMHUU C JPYTMMH HayKaMH, pacKpbIBalOT €€ pPOJIb B I[IO3HABATEIBHOU W
MPAaKTUYECKOU JICSITEIIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHHUIO YBaXKEHHUS K TPOIECCY
TBOpYECTBA B 00JIACTH TEOPUU M MPAKTUYECKUX MPHUIIOKCHUN XUMHUHU, IIOMOTAIOT BBITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MPOOJIEeMax, CBSI3aHHBIX C XHUMHEH,
KPUTUYECKH OCMBICIIMBATh MH(POPMALIMIO U TMPUMEHATh €€ I MOTOJHEHUS 3HAHHWH, PEIICHHS
MHTEJUICKTYAJIbHBIX U KCIEPUMEHTAIIbHBIX HCCIEIOBATENIbCKUX 3a7a4. B 1enoMm coaepxkaHue
yueOHoro npeamera « XUMHs» TaHHOTO YPOBHS U3YU€HUS OPUEHTHUPOBAHO HA (POPMUPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUECKON OCHOBBI AJIsi OHUMaHUsl GUIOCOPCKUX UACH, TaKUX Kak:
MaTepHuaIbHOE €IUHCTBO HEOPraHMUECKOTO M OPraHM4ecKOro Mupa, 00ycIOBICHHOCTh CBOMCTB
BEILIECTB UX COCTABOM M CTPOEHHUEM, [TI03HABAEMOCTbh IPUPOJHBIX SIBJICHUI MYyTEM 3KCIIEPUMEHTA
U peUIeHHs] MPOTUBOPEUYHII MEXAy HOBBIMH (DaKTaMU U TEOPETHUYECKUMH MPEINOChUIKaMH,
OCO3HAHUE POJIM XMMHUHU B PEHICHUH SKOJOTHUYECKHX MPOOJIEM, a TaKke MpoOsieM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mnnane pemieHus 3a7ad BOCHUTAHMS, DPA3BUTHS W COLHUANM3AINHM  OOYYaAIOIINXCS
MPUHATBIE TPOrPaMMOM MO XUMHUHU MOAXOAbl K OINPEACIICHUIO COJEpKaHUS U MOCTPOEHUS
mpeaMeTa mpeaycMaTpuBaioT (OPMHUpPOBAHHE YHUBEPCAIBHBIX YUEOHBIX NEHCTBUN, MMEIONINX
0a30Bo€ 3HAUCHUE I PA3TUYHBIX BUAOB JIEATEIBHOCTH: PELISHUs MpoOsieM, MoKCKa, aHalnu3a U
0o0paboTku uWHPOpPMAIUK, HEOOXOAUMBIX JJs NPUOOpPETEHHsS ONbITa MPAKTUYECKON U
HCCIICA0BATEIbCKON AeATCIbHOCTH, 3aHIMAIOIICH BaXKHOC MECTO B ITO3HAHUU XUMUU.



B mpakrtuke npenogaBaHus XUMUHM Kak HA YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus, TaK U
HAa YpOBHE cpeAHero oOmero oOpa3oBaHUs, TMpH ONPEOCICHHH  COJCPIKATEIbHOM
XapaKTEPUCTUKU LeJeH WU3Yy4eHMs] NpeIMeTa HalpaBJICHUEM IEPBOCTEIIEHHON 3HAYUMOCTH
TPaIUIIMOHHO TpHu3HAETCS (QOPMUPOBAHHME OCHOB XHMHUYECKOW HAyKH Kak o0OJacTu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHYECKOM JESITEIbHOCTH YeJOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MHpOBOM KyabTyphl. C METOAMYECKON TOUKM 3pEeHMs] Takoll MOoAXoJ K
OTIPEICTICHUIO LIeJICH U3YUYCHUSI TIPEIMETa SBJISICTCS BIIOJTHE OMIPaBIAHHBIM.

CornacHO NaHHOW TOYKE 3pPEHUS TJIABHBIMH IEISIMU H3Yy4CHHUs TpeaMeTa «XUMUs» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:

e (opmupoBaHHME CHCTEMBl XUMHUYECKHMX 3HAHMW KaK BAKHCUIIEH COCTaBIISIOIICH
€CTECTBEHHO-HAyYHOW KApTHHBI MUpPA, B OCHOBE KOTOPOW JISKAT KITFOYEBBIC MMOHSATHS,
dbyHIaMEHTaNbHBIE 3aKOHBI M TEOPUU XUMHUM, OCBOCHHE SI3bIKA HAyKH, YCBOCHHUE U
MMOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH WX Pa3BUTHUS U CTAHOBJICHUS;

e (GopMHUPOBAHHE U PA3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKIMii, HEOOXOIUMBIX JJIsi TPUOOPETEHUSI YMEHHI OPUEHTHUPOBATHCS B
MHpPE BEIIECTB U XUMUYECKUX SBIICHUM, UMEIOIIUX MECTO B TIPUPO/IE, B MPAKTHIECCKON U
MMOBCETHEBHOM KM3HU,

® pa3BUTHE YMEHUW H CHOCOOOB JESATEIHHOCTH, CBSI3aHHBIX C HAONIOACHHEM U
OOBSCHEHHEM XHMHMUYECKOTO JKCIEPUMEHTa, COOIOJEHHEeM IpaBUJ 0Oe30MacHOro
00OpaleHus ¢ BeeCTBAMH.

Hapsiny ¢ atum, copepkarenpHasi XapakTepUCTUKaA IIeJiel U 3ajad U3y4YeHUs MpeaMeTa B
MporpaMMe MO XUMHUHU YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMU NMPUOPUTETAMHU
B CHCTeME€ cpeaHero obOmiero oOpazoBaHus. CeromHs B TpPENoJaBaHUW XHMHH B OOJIbIIEH
CTENEHU OTAAETCS NPEANOUTEHUE MPAKTUYECKOM KOMIIOHEHTE COJEp)KaHUd OOydeHus,
OpUEHTHUPOBAHHOW Ha TOJrOTOBKY BBIMYCKHHMKAa 0011e00pa3oBaTeNbHOM  OpraHu3alui,
BJIQJICIONIET0 HE HA0OpOM 3HaHMH, a (YHKIIMOHAIHHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
YMEHHUSIMHU aKTUBHOTO TMOJIy4EHHS] 3HAHUN W MPUMEHEHUS UX B PEAbHOM JKU3HM ISl PELICHUS
MPAKTUYECKUX 3aa4.

B cBia3u ¢ 3TUM mpH M3Y4eHUH TMpeaMeTa «XUMHUS» JOMUHHUpYOIIee 3HaYyeHHE
MPUOOPETAIOT TaKue 1eNIK U 3a7a4uu, KakK:

ajanrtanus  OOydaloIIUXCsl K  YCIOBUSAM  JMHAMUYHO  Pa3BUBAIOLIEIOCS  MHpA,
dbopMHUpOBaHHE WHTEIJIEKTYyalbHO pPa3BUTOM JIMYHOCTH, TOTOBOW K CcamMo00Opa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSITEILHOMY NPHUHATHUIO TPAMOTHBIX pELIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHre y OOyYarOMIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIIUN),
MMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE AJISi PA3IUYHBIX BHJIOB JEATEIBHOCTU: PEUICHHS MPOoOiIieM,
MOMCKa, aHaau3a W 00paboTkm uHMOpPMAIMK, HEOOXOIUMBIX I IMPUOOpPETEHHUS OIbITa
NEeSATENbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XMMHH, a TAKXKe JJIsl OLIEHKU C
MO3UIUI HKOJIOTUYECKON 06€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUYECKUX MPOIIECCOB
Ha OpraHu3M 4YeJIOBEKa U MPUPOJIHYIO CPENY;

pa3BHUTHE MO3HABATEIHHBIX MHTEPECOB, MHTEIUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
oOydaronuxcs: CrIoCOOHOCTH CaMOCTOSITENIbHO NPUOOpETaTh HOBBIE 3HAHUS 1O XHMHH B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMU, UCTIONIB30BAaTh COBPEMEHHBIE HHPOPMAIIMOHHBIC
TEXHOJIOTHH JJIsl TOMCKA M aHallM3a Y4eOHOW M Hay4YHO-MOMYISIpHON MH(GOPMAIIUU XUMHUYECKOTO
COJIEP)KAHUS;



(bopMupoBaHHE U Pa3BUTHE Y 00YYAIOMIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIIICHUS,
HaOIIOIaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUU U ITPOBCIACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIMTAaHUE Yy OOyJaromuxcs YOexKIAEHHOCTH B TYMAHHCTHUYECKOW HAMpPaBICHHOCTH
XAMUHM, ©€ BaXHOW pOJIM B  pEmIEHHH TJI00aTbHBIX  IPOOJeM  palrMOHAIBHOTO
IIPUPOJOIOJIB30BaHNS, IIOIIOJHEHUA DJHEPreTHYECKUX PECYPCOB M COXpPaHEHUsS MPUPOIHOTO
paBHOBECHS, OCO3HAaHHMS HEOOXOJUMOCTH OEpeXHOTO OTHOIICHUS K MPHUPOJE U CBOEMY
300POBBIO, a TAKIKC HpI/I06peT€HI/I$I OIIbITa HUCIIOJIb30BAHHA IOJTYYCHHBIX 3HAHUU I IPUHATHA
I'paMOTHBIX peHIeHI/Iﬁ B CUTyalluAaX, CBA3aHHBIX C XUMHWYCCKUMMU SABJICHUAMMU.

B yuebHOM mnaHe cpemHero obmiero oopazoBaHus MpeaMeT «XUMUs» 0a30BOr0 YpOBHS
BXOIUT B COCTaB HpeHMCTHOﬁ o0Oiactu ((ECTGCTBGHHO-HaquBIe NpEeaAMETED).

OOmiee 9nciio 4acoB, OTBEAEHHBIX Ul M3YYCHUS XMMHHU, Ha 0a30BOM YPOBHE CPEIHETO
obuiero obpazoBanusi, coctaBisier 68 vacoB: B 10 kmacce — 34 yaca (1 yac B Hexenmwo), B 11
kiacce — 34 gaca (1 yac B Hezemio).



COJEPKAHUE OBYUEHMUA
10 KJIACC
OPI'AHUYECKAS XUMMUSA

TeopeTnueckne 0CHOBBI OPraHNYeCKOM XMMHUH

[Ipenmer opraHnueckoi XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuanoB. Teopus cTpoeHus opranndeckux coenunenuit A. M. byrneposa,
e€ OCHOBHbIE MOJIOKEHUA. CTpyKTypHble (OPMYJIBI OpPraHMYECKUX BellecTB. ['omoJorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHM4YECKUX COEAMHEHUSX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenre o  kjaccuUKalMM ~ OpraHMyeckux  BemiecTB.  HomeHkiaTypa
OpraHMYECKUX COEJMHEHUN (cUcTeMaTtuyeckas) W TpHUBHAJIbHbIE HA3BaHUSA BaXKHEHIINX
MIpe/ICTaBUTENEN KJIACCOB OPraHUYECKHX BEIIECTB.

DKclepuMEeHTaIbHbIE METOJIbI M3YYEHUsl BEIIECTB U MX MPEBpAIlEHUN: O3HAKOMIICHHE C
oOpa3laMu OpraHMYecKUX BEUIECTB M MaTepHallaMd Ha WX OCHOBE, MOJIEIMPOBAHUE MOJEKYI
OpraHMYeCKHUX BEILIECTB, HaONIIOleHue U ONHCAHHME JEMOHCTPAIMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu! (IJIaBjieHre, O0YyTrIIMBaHUE U TOPEHHE).

Yraesogopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMH psiA. MeTaH M 3TaH — IpocTeummne
MIPEJICTAaBUTENIN aJIKaHOB: (HU3MYECKHEe M XUMHUYECKHE CBOMCTBAa (peakuuu 3aMelleHus u
TOpEeHUs ), HaX0XkA€HHUE B IPUPOJIE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAll. DTUJIEH U NPOMWICH — MPOCTEHIINE
MIPEJICTAaBUTENIN aJKEHOB: (PU3UYECKHE W XHMHUYECKHE CBOWCTBA (peaklUud THUIPUPOBAHMUS,
raJIor€HUPOBAHUS, THIPATAllU{, OKUCIICHUS U TIOJMMEpPU3allin), OJIyYeHnEe U IPUMEHEHHE.

Ankamuensl: OyragueH-1,3 u metwnOyraauen-1,3: cTpoeHue, BaXHEHIINE XUMUYECKUE
cBOICTBa (peakuus noauMepusanun). [lomydeHne CHHTETHUECKOTO KaydyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTMYECKUH psAnd. AlETHIeH —
MPOCTEHIINI IPEICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUECKHe U XMMHYECKHE CBOICTBA
(peakuuy ruApUpOBaHUS, TaIOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTYyISHHUE U IPUMEHEHHE.

Apenbl. beH3on: cocrtaB, cTpoeHue, (puU3MUECKMEe W XUMHYECKUE CBOICTBa (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJY4YeHHE M TpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyecKue ce0UCmMea (peakyuu 2an02eHUpPOS8anusi U HUMpO8auus), noiyyeHue u
npumenenue. TOKCHUYHOCTb apeHOB. l'eHeTHyeckas CBS3b MEXJIYy YIJIEBOJIOPOJaMHU,
MIPUHAUICKALMMHI K pa3IMuHbIM Kjlaccam.

[Ipupoanble UCTOYHUKH YTIIEBOAOPOIOB. [IpupoaHbIil ra3 U MomyTHbIE HE(PTIHBIE Ta3bl.
Hedbts u e& mpoucxoxkaenue. CrnocoObl mnepepaOOTKH He(TU: TMEpPeroHkKa, KPEKUHT
(TepMuYecKHil, KaTamUTHYECKuii), muponus. [IpoaykTel nepepaboTku HEPTH, UX MPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIH yroJib U MPOIYKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAIIBHBIE METO/IbI M3YYEHHUs BELIECTB M UX IPEBPALICHMI: 0O3HAKOMIIEHHE C
oOpa3laMu I1acTMacc, KaydykoB M pe3uHsbl, kosuiekiuuu «Hedte» u «Yromsy, MoaenupoBaHue
MOJIEKYJ YIJIE€BOJOPOJOB M TaJlOTEHONPOU3BOJHBIX, IPOBEJACHUE MPAKTUYECKONW pPaOOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3a1aun.




Bbluncnenuss 1o ypaBHEHUIO XUMHUYECKOH peakuuu (Maccel, 00bEMa, KOJHMYECTBA
MCXOJIHOTO BEIIECTBA WJIM TMPOJYKTAa PEaKIUH IO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WUJIM MPOIYKTOB PEAKIIUH).

Kucaopoacoaep:xamme oprannyeckue coeJnHeHUs

[IpenenpHBIE OAHOATOMHBIE CHUPTHL. METaHON M STaHON: CTpPOeHHE, (U3UYECKHEe H
XUMUYECKHUE CBOMCTBA (pEaklUMH C aKTUBHBIMH METAJUIAMHU, TajJOT€HOBOJOPOJIAMH, TOPEHHE),
npuMeHeHue. BoaopoiHelie cBSA3M MEXIy MOJIEKyJaMu CIUPTOB. [leficTBUE MeTaHOa U ATaHOIa
Ha OpraHM3M 4YeJIOBEeKa.

MHOTOaTOMHBIC CIHPTHL. DTUJICHTIUKOJIb W TJIHMICPUH: CTPOCHHE, (PHU3NYCCKHE U
XUMHUYECKHE CBOMCTBA (B3aUMOICUCTBHUE CO IICTIOYHBIMH METAJIAMU, KAUYECTBEHHAs PEaKIUs HA
MHOTOATOMHbIe cnupThl). JlelicTBue Ha opraHu3M uyenoBeka. [IpumeHeHue riMuepuHa |
STUIICHTJIUKOJISL.

@DeHo: CTpOEHHE MOJEKYbl, (PU3MYECKHME M XHMHUYECKUE CBOMCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anbnerunpl u  kemowuwvl. DopMmanpIeruj, aleTaNbJIeruj: CTPOEHUE, QU3NYECKUE U
XHMMHYECKAE CBOWCTBA (PEaKIMU OKHUCIICHWS WM BOCCTAHOBJICHWS, KAYECTBEHHBIC PEaKIINN),
MOJTIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs U YKCYCHAsh KHCIIOTHI:
CTpoeHHe, pU3nYecKre U XUMUYECKHe CBOICTBA (CBOWCTBA, OOIIME /171 Kjlacca KUCIIOT, peaKlus
sTepuduKalmMK), TOoJydeHne u TmnpuMeHeHue. CTeapwHOBas H OJICMHOBAs KHUCIOTHI Kak
MIPEJICTAaBUTEIIM BBICITUX KapOOHOBBIX KHCIOT. MblIa KaK COJHM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 3QUpbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. 'maponus xupos. [IpumeHenue sxupoB. buonoruueckas posb )KHPOB.

VYrieBoapl: cocTas, Kiiaccuukaius yriieBoaoB (MOHO-, AU- M IMOJucaxapuisl). [ mroko3a —
MpOCTEHIINI MOHOCAaxapu: OCOOCHHOCTH CTPOCHUS MOJEKYNbl, (U3MYECKUEe U XUMHUYECKUE
cBorictBa (B3ammogeircTtBue ¢ ruapokcuaom wmemu(Il), okuciaeHme aMMHadYHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBIEHHE, OpOXEHHE TIIFOKO3bI), HAXOXXJICHHE B IPHUPOJE,
npuUMeHeHue, ouonoruueckas poiib. otocunre3. OpykTo3a Kak U30Mep IITHOKO3bI.

Kpaxman u nemnono3a kak npupojHsie nojiumepbl. CTpoeHrne Kpaxmaia U HEJTHNIO3bL.
Ouznyeckue U XMMUYECKUE CBOMCTBA KpaxMasa (THIPOJIu3, KAYeCTBEHHAs PEaKIUsl C HOJIOM).

DKCIepUMEHTAIbHBIE METOJbl M3y4YeHMsI BEIIECTB W WX INPEBpallleHUl: IMpOBe/IEHUE,
HaONMOJIeHUe M ONHCAHHWE JEMOHCTPALMOHHBIX OTBITOB: TOPEHUE CIUPTOB, KAa4ECTBEHHBIE
peaKuu OJHOATOMHBIX CHUPTOB (OkucieHue sTaHona okcuaoM Mmemau(Il)), MHOroaroMHBIX
cnupToB (B3aumozeiictBue rmuepuHa ¢ rugpokcuaoMm menu(Il)), ampaerunoB (oxucieHue
aMMHaYHBIM pacTtBopoM okcuga cepedpa(l) um rumpokcuaom wmeau(ll), B3ammopeicTBhe
KpaxMaja C HWOJOM), TMPOBEACHHUE IMPAKTUUYECKOW pabOThl: CBOWCTBA pacTBOpa YKCYCHOM
KHCTIOTBIL

Pacuérnbie 3a1aun.

Borunicnenuss mo ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJHOTO BEIIeCTBa WM MPOJAYKTa PEAKIMH IO M3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3oTcoepKalie OpraHM4ecKue COeTMHEHMSL.

AMUHOKUCIOTBI Kak aMQoTepHble OpraHuyeckue coeauHeHus. @Ou3uveckne U
XMMHYECKHE CBONCTBA AaMHUHOKHCIOT (HAa TpHMepe TIHMIMHA). buonorunueckoe 3HadeHUE
aMUHOKUCIOT. [lenTumpl.



benku kak mpHpoJHBIE BBICOKOMOJIEKYJSIpHBIE coequHeHus. [lepBuuHas, BTOpHYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJKOB: TUIPOJIU3, JCHATYpalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIIEpUMEHTAJIBHBIE METOJIbl M3YYEHHUsl BEIIECTB U MX IpPEBpallleHUi: HaOIIoleHUuE U
ONHCAaHWE JEMOHCTPAIIMOHHBIX OIBITOB: JIeHATypanus OETKOB TpPU HarpeBaHUH, IBETHHIC
peakiuu OEIKOB.

Bricokomoiieky isipHbIe cOeMHEHUS

OCHOBHbBIE TOHSATUS XUMHUHU BBICOKOMOJIEKYISIPHBIX COEIMHEHUN: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPU3allui, CpeIHsAs MoJeKyasipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUs U TOJUKOHICHCALIUSL.

DKclepuMEHTAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB U MX MPEBpAIEHUN: O3HAKOMIICHHE C
oOpa3amMu NpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAydyKOB.

MexnpeaMeTHbIE CBS3H.

Peanuszanus MeXIpeIMeTHBIX CBSI3eH MIPU M3ydeHUHU opraHuyeckoi xumuu B 10 kiacce
OCYILIECTBJISIETCSl Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHITHM, TaKk U
MOHATHH, SABISIOUUXCA CUCTEMHBIMHU JUIS OT/IEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.
OO01iue ecTecTBEHHO-HAayuUHble TMOHSTHS: SBJICEHHWE, HAaydyHBIM (pakT, TUroTe3a, 3aKoH,
TEOpHsl, aHalMu3, CHUHTE3, Kiaccu(uKauus, MEepUoJAUYHOCTh, HAOIIOJCHUE, U3MEpEHHE,
SKCIEPUMEHT, MOJIEIIUPOBAHUE.

®du3zrka: MaTepusi, JHEPTUs, Macca, aToM, AJIEKTPOH, MOJIEKYa, SHEPreTUYECKUI YPOBEHbD,
BEIIECTBO, T€JO0, 00BEM, arperaTHoe COCTOSIHUE BEUIECTBa, (PU3NYECKUE BEIMUMHBI U €TUHULIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsM, Ouocdepa, oOMEH BeEIIeCTB B Opranmsme, (HOTOCHHTES,
OMOJIOTMYECKH aKTUBHBIC BEIeCTBA (OCJIKH, YTIIEBOIbI, )KUPBI, (PEpPMEHTHI).

l'eorpadusi: MuHepanbl, ropHble MOPOAbI, MOJE3HBIE HCKOMAEMBbIE, TOILIUBO, PECYPCHI.

TexHonorus: nuuieBbie MPOIYKTHI, OCHOBBI PAllMOHAILHOTO MUTAHUS, MOIOIINE CPEJICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MaTepHalibl U3 HCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHUM

XUMHYECKUH d3JeMeHT. AToMm. Sapo aroma, H30TOMBI. JEKTPOHHAS 000JOYKa.
DHepreTHYecKue YPOBHH, MOJAYPOBHU. ATOMHBIE OpOUTANH, S-, P-, O- s3memMenTh. OcoOeHHOCTH
pacrpeiesieHdst JICKTPOHOB M0 OPOUTASIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX IMEPHOJIOB.
DnexTpoHHas KOHGUTypalus aTOMOB.

[lepuomnueckuii 3akoH u Ilepuommueckas cucremMa XuUMUYeckux dsiemeHToB [l U
MenpneneeBa. CBsi3b NEPUOJMYECKOTO 3akoHa U llepuoauyeckodl CHUCTEMbl XHUMHUYECKUX
anemeHToB [[. . MeHaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEIIECTB
10 TpyMnaM U neprojaM. 3Hau€HHUE MEPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHYECKas CBsI3b. BHJbI XUMHUYECKOW CBsI3M (KOBaJEHTHAas
HEMoJIApHAs W TOJIApHAs, UOHHAs, METaln4eckas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOMN



XUMUYECKON CBsI3U (OOMEHHBIM M JOHOPHO-aKIENTOPHbIN). BogoponHas cBsizb. BaneHTHOCTS.
DneKkTpooTpUlaTesbHOCTh. CTeneHb OKuciieHns. OHbI: KaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJISPHOTO CTPOEHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BELIECTBA. THIBl KPUCTAUIMYECKUX PEWETOK. 3aBUCHUMOCTb CBOWMCTBA BEIECTB OT THIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[Tonsarue o qucniepcHbIX cuctemax. MIcTUHHBIE U KOJUIOMIHBIE pacTBOpbl. MaccoBast 10Jis
BEILECTBA B PaCTBOPE.

Knaccupukamuss HeopraHmdeckux coenuHeHuid. HoMeHKnIatypa HEOpraHHMYECKHX
BemiecTB. ['eHeTHueckass CBSi3b HEOPraHWYECKUX BEIIECTB, MPUHAUICKANUX K PA3TUIHBIM
KJIaccam.

Xumunueckass peakuus. Kraccupukanus XMMHUYECKMX peakUuid B HEOPraHMYecKou u
OpraHWYECKON XMMHUHU. 3aKOH COXPAaHEHMsI MAacChl BEIIECTB, 3aKOH COXpPAaHEHUS W MPEBPAIICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBUCUMOCTb OT pa3iMyHbIX (akTopoB. OOpaTUMBbIE peakKuu.
Xumudeckoe paBHOBecue. DakTOpbl, BIUSAIOININE HA COCTOSHUE XHMHUYECKOTO DPABHOBECHSI.
[Tpunnun Jle HlaTense.

OnexTponuTtnyueckas auccouuanus. CuibHble U ciadble 3eKkTposuThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHCIas, HEUTpaibHas, [Ie0YHasl.

OKHCANTENBEHO-BOCCTAHOBUTEIBHBIE PEAKITUH.

DKCHEpPUMEHTAIBHBIE METOJIBI M3YUCHHsI BEUIECTB U WX MPEBPAIICHHUA: JIEMOHCTpAIUS
tabmui «llepumonnueckas cucrema xummdeckux anemeHToB [I. . MeHnneneeBa», uzydeHue
MoJenell KpPUCTATMYECKUX peIETOK, HaOMIoJeHue W OIUCAaHUE JIEMOHCTPALMOHHBIX U
71ab0paTOpPHBIX OIBITOB (pa3joKeHHEe NEepOoKCHIa BOJOPOJa B MPHUCYTCTBUHM KaTalau3aTopa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHJMKATOPA, PEaKIUU
WOHHOTO OOMEHA), MPOBEJEHUE MPAKTHYECKOW paboThl «BiusHUE pa3iuyHbIX (HaKTOpPOB Ha
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnrie 3agaun.

Pacuérel o ypaBHEHUAM XMMHUYECKUX PEAKIINI, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCIOIb30BAHUEM MOHATHS «MACCOBAsSI 10JIS1 BELIECTBAY.

Heopranunueckasi xumust

Hemeramnel. Ilonoxenue HemerasioB B Ileproanueckoid cuCTEME XUMHUYECKHUX
anementoB JI. M. MengeneeBa U OCOOEHHOCTH CTpoeHHS aTOMOB. (DU3UYECKHE CBOWCTBA
HEMETAIJIOB. AJNIOTPOIIUS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBAa Ba)KHEUIINX HEMETAJUIOB (TaloreHoB, cephl, a3oTa, docdopa,
yriaepoaa U KPeMHHUS) U UX COCUHEHHUM (OKCUAOB, KHCIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX
COCJIMHEHUN ).

[IpuMeHeHre Ba)KHENILIUX HEMETAIVIOB U UX COEIMHEHUM.

Meramnsl. Ionoxenue metamwioB B [lepuoanueckoid cuctreMe XMMUYECKUX 3JeMEHTOB /1.
N. MenneneeBa. OcoOEHHOCTH CTPOEHHS IIIEKTPOHHBIX 000JOYEK aTOMOB MeTaioB. Oobmrue
¢dbusnueckue cBoiictBa MeTaioB. CIIaBbl METAUIOB. DJNEKTPOXUMUYECKUI s HAMPSKEHHIA
METaJIOB.

XUMUYECKUE CBOMCTBA BaXHEHIIMX METANJIOB (HATPHUM, Kanuii, KalblUWW, MarHui,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCMHEHUIA.

Oo61ue cnocoOb! moyueHus: MetaioB. [IpuMeHeHrne MeTalloB B OBITY M TEXHHKE.

DKCHepUMEHTAIbHBIE METOJAbl M3Y4YEHUs BEUIECTB U MX NPEBpALLEHUN: HU3yUYEHUE
KoJulekinu «MeTannel W CIUIaBbl», OOpaslloB HEMETAJUIOB, PEIICHHE ASKCIEPUMEHTATbHBIX



3ama4, HAONIOJCGHWE W  ONHCAHHWE JIEMOHCTPAIIMOHHBIX U  JIA0OPATOPHBIX  OIBITOB
(B3auMoOIeHiCTBUE THUIAPOKCUAA AIIOMUHUSL C PAacTBOPaMU KUCIOT U MIEIOYEH, KaueCTBEHHBIE
peakly Ha KaTUOHBI METAJIIIOB).

PacuérHble 3anaun.

Pacuérel maccel BemiecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Wim 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIMU BEIIECTB, pacu€Thl mMacchl (00bEMA,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIIECTB UMEET IIPUMECH.

XuMHUA U )KU3Hb

Ponp xumuu B 00ecnied4eHNH SKOJIOTUYECKOM, SHEPTETUUECKOM U MUIIEBOM 0€30MacCHOCTH,
pa3BuTuM MeauuuHbl. [IOHSATME O HAy4YHBIX METOJAX MO3HAHUS BEIIECTB W XUMHUYECKUX
peaKiui.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIMIAX MPOMBIIUICEHHOTO TOJYYCHUS
Ba)KHEWIIIMX BEILIECTB.

UenoBek B MHUpE BEIIECTB W MATEPHANOB: BAKHEHIIME CTPOUTEIbHBIE MATEPHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualibl, KPacKu, CTEKJIO, KEepaMHKa, MaTepuajabl ISl AIEKTPOHUKH,
HaHOMaTepHUaJbl, OpPraHUIECKHUE U MUHEPATbHBIC YAOOPEHUSI.

XuMHUS U 3[I0pOBbE 4YEJIOBEKAa: MpaBWjia HUCIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaToB,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MTPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexXnpeaMeTHbIX CBA3€H Mpu M3ydeHUH OO0IIeil 1 HeOpraHMYecKoil XUMUU B
11 Kmacce ocymecTBISIETCSl Yepe3 MCTOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSTHH,
TaK ¥ MOHATUH, SBJSAIOIIUXCS CUCTEMHBIMU JUISl OTAENIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmiue ecTecTBEHHO-HAy4YHbIE MOHATHS: HAy4yHbIH (pakT, rumoresa, 3aKOH, TEOpHUS,
aHaJlM3,  CUHTe3,  Kiaccupukauus,  MEpUOJUYHOCTh,  HAONIOJEHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHHUE, SBIICHHE.

®dusnka: Marepus, SHEpPrus, macca, aToOM, 3JEKTPOH, INPOTOH, HEUTPOH, MOH, H3O0TOII,
PaZlO0aKTUBHOCTh, MOJIEKYyJa, SHEPI€TUYECKUI YpOBEHb, BEILIECTBO, TEJ0, 00BEM, arperaTHoe
COCTOSIHUE BEIeCTBa, (PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorusi: kierka, opraHusM, SKOcuUcTema, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadusi: MuHepasbl, TOpHBIE TOPOIbI, TOJIE3HbIE HCKOMIAEMbIe, TOIUIMBO, PECYPCHI.

TexHonorus: XUMUYECKas MIPOMBILIJIEHHOCTb, METaJUTYprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, nuuieBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYEeCKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKUHMOHHBIX MaTEPHANIOB, 3JEKTPOHHAs MPOMBILIJIEHHOCTD,
HaHOTEXHOJIOTUH.



[UDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOTPAMMBI I10 XUMHUU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranaBmuBaeT TpPeOOBaHUS K pE3yJIbTaTaM OCBOCHUS OOyJaroOIIUMUCS
IIpOrpaMM cpeHero oouiero oopa3oBaHus (JINYHOCTHBIM, METANPEAMETHBIM U NPEAMETHBIM).
Hayuno-meroauueckoil OCHOBOM [uid pa3pabOTKU IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHHUS
IIPOrpaMM CpeiHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B CcOOTBETCTBMM C CHCTEMHO-IESTEILHOCTHBIM TOJXOJOM B CTPYKTYPE JIHYHOCTHBIX
pe3yibTaTOB OCBOEGHMsI mpeaMera «XHMHs» Ha YpPOBHE cpenHero oOmiero o0Opa3zoBaHUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

O0CO3HaHUE OOYYAIOIMIMMHUCS POCCUUCKOM TPAKIAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HAJIMYHE MOTUBAIH K 00Y4IEHUIO;

L[eJIeHANIpaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHH JTMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaAULINN 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaromMXCsl PYKOBOJCTBOBAaTbCS B CBOEH JEATENBHOCTH
LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAaMHU, MPUCYIIUMHU IEJOCTHOM CHCTEME XUMHUYECKOIrO
o0pa3oBaHUs;

HaJM4ue MPaBOCO3HAHMS HKOJIOTMYECKON KyIbTypbl M CHOCOOHOCTH CTaBUTh I€NIU H
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pEe3yabTaThl OCBOCHUS HpeaMeTa «XUMUsS» JOCTHUTalTCsl B EIUHCTBE
yu4eOHOH M  BOCHMTATEJIBHOW JESITEIbHOCTM B COOTBETCTBUM C T'yMaHUCTHUYECKHMH,
COLIMOKYJIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMU U HJ€AJaMU POCCHHCKOTO
IPaXXJIaHCKOTO OOIIECTBAa, NPUHATHIMH B OOIIECTBE HOPMAaMHM W MpaBUIAMHU IOBEAEHUS,
CIOCOOCTBYIOIIMMHU TPOLIECCAaM CaMOIO3HAHUSA, CaMOPa3BUTHUSL U HPABCTBEHHOI'O CTAHOBIICHMS
JMYHOCTHU O0YYarOLINXCSL.

JIMuHOCTHBIE pe3yNbTaThl OCBOCHMS MpeaMeTa «XHUMUsS» OTPakarT c(HOPMHUPOBAHHOCTH
ONbITa I03HABATEJIbHOM M MNPAKTHUECKOW JEATEIbHOCTH OOydarolMXcs [0 peaau3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaKIaHCKOro BOCIIMTAHMSA:

0CO3HaHMs 00YJarOIUMUCS CBOUX KOHCTUTYLIMOHHBIX NPpaB U 00s3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOINOPAIKY;

IPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBUJaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOMN AEATEIILHOCTH MPHU CO3AAHUU YUEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U [T03HABATEIbHbBIX 33/1a4, BHIIOJHEHUN XUMHUECKUX SKCIIEPUMEHTOB;

CMOCOOHOCTH MOHUMATh M IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTYMEHTBI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUS:

LIEHHOCTHOTO OTHOIIEHHS K HMCTOPUYECKOMY M HAaydHOMY HACJIEIUI0 OTEYECTBEHHOMN
XUMUH;

YBa)KEHHsI K IpPOLECCY TBOpYECTBA B OOJACTH TEOPHHM M TMPAKTHUECKOTO MPUMEHEHHUs
XMMUH, OCO3HAHUS TOTO, YTO JOCTHKEHHS] HayKH €CTh Pe3yJbTaT JUIMTENbHBIX HaOII0JCHHH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPYy/a YUEHBIX U IPAKTUKOB;



WHTEpeca ¥ I[03HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TOCIEAYIOIIEM aHaJIHn3e
MH(OPMALIUU O MEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYyaIldW, CBS3aHHBIC C XUMHYCCKUMHU SIBICHHSMH, H
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh HAa MOPAJIBHO-HPABCTBCHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEICHWEC WM TOCTYIIKHM CBOHWX TOBAapHINCH C TO3HIHN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHHE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbSI:

MOHMMAaHMs TIEHHOCTEH 30pOBOTO W 0O€30mMacHOro oOpasza >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOro/IeHUsT TpaBWJI 0€30MacHOTO OOpaleHusl C BEIIeCTBaMU B OBITY, IMOBCEIHEBHOU
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MMOHMMAHUSl [IEHHOCTH TIPaBWJ WHIWBHIYaTbHOTO M KOJUIGKTUBHOTO O€30TacHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 370POBBIO U HKHU3HH JIIOJICH;

OCO3HAHUS TIOCIIEACTBHA W HETPHUATUS BPEIHBIX MPUBBIYCK (YIIOTPEOJICHHS aTKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpy/10BOr0 BOCIIUTAHHUS:

KOMMYHUKATUBHOW  KOMITETCHTHOCTH B  Y4eOHO-UCCIICIOBATEIILCKOW  JICATEIbHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE y4YacTHE€ B PEIICHUWH MPaKTUYECKUX 337ad COLMAIbHOU
HaIPaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTHYECKOMY U3YyYeHHUIOo mpodeccuil pa3iuyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaXXEHHUS K TPYAY, JIIOJSAM TPy/Aa U pe3yibTaTaM TPYAOBOMU JEATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUIYaIbHOM TpaeKTOpUH oOpa3oBaHUS,
Oynymieil mpodeccuu U peanusanuu COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YU4ETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTpeOHOCTEN 00I11eCcTBa;

6) 3K0JI0rH4YecKOro BOCIIUTAHMSI:

HKOJIOTMYECKHU 1[€J1IeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHMUS
JKH3HH Ha 3emIie;

MMOHUMAaHHU TI00aIbHOTO XapaKTepa 3KOJOTHYECKHX MPOoOIeM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUAIBHOU CPEIbL;

OCO3HaHUS HEOOXOJMMOCTH HCIOIb30BAHUS TOCTHKEHUN XUMUU JUIsl PElIeHUs BOTIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPUATHS JEHCTBUHN, MPUHOCAIINX BpPEI OKPYXKAIOLIEH MpPUPOTHOU cpere,
YMEHHSI TIPOTHO3UPOBATh HEOIATOMPUATHBIE SKOJIOTMYECKHUE MOCIEICTBUS MPEANPUHIMACMbBIX
JEMCTBUI U NPEIOTBPALLATH UX;

HaJIW4Yusl Pa3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, AKOJIOTUYECKOW KYNbTYpPbI, OIbITA
NEeSITEeTFHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAThCSI HMHU B
MO3HABATEIHbHON, KOMMYHUKATUBHON M COITMAILHOM MPAKTHKE, CIIOCOOHOCTH M YMEHHS aKTUBHO
MIPOTUBOCTOSTH UJEOJOTUHN XeMO(pOoOuH;

7) HEHHOCTH HAYYHOT 0 MO3HAHUSI:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeuu(UKA XUMHHM KaK HayKH, OCO3HaHWMsA €€ poiu B (OPMHPOBAHUHU
panMoOHATBFHOTO HAYYHOT'O MBIIIICHHS, CO3JJAaHUU LEIOCTHOTO MPEACTABICHUS 00 OKpYKaloIeM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B IO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEW U
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS,

yOexAEHHOCTH B 0COOOM 3HAYMMOCTU XUMHUH JJIs COBPEMEHHOM IMBMIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIPaBICHHOCTH M Ba)XHOW POJM B CO3JaHMM HOBOH 0a3bl MaTepHallbHOMN
KYJIBTYPBI, PEIICHUU TI00ATBHBIX MPOOJIEM YCTOHYHMBOTO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MHUIIEBOW M HSKOJIOTMYECKOM Oe30IacHOCTH, B PAa3BUTHM MEIMIIMHBI,
00eCTieYeHn! YCIOBHH YCIEIIHOTO TPYJa U 3KOJOTHYECKH KOM(MOPTHOH KU3HU KaXJI0TO YiIeHa
00I1IeCTBA;

€CTECTBEHHO-HAyYHONM TI'PaMOTHOCTH: TIOHUMAaHHS CYIIHOCTH METOJOB IO3HaHMS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaxX, CIIOCOOHOCTH HCIIOJIb30BAThH IMOJIy4YaeMble 3HAHUS IS
aHaJin3a U OOBSCHEHHUS SIBJICHUHM OKPYKAIOLIEro MHUpa M MPOUCXOASIIMX B HEM H3MEHEHHUH,
YMEHHUS AesaTh 000OCHOBAaHHBIE 3aKII0YEHHSI HA OCHOBE HayYHBIX ()aKTOB U UMEIOLIUXCS TAHHBIX
C LIEJIBIO MOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCIOJIb30BaTh XMMUYECKUE 3HAHUS TSl PelIeHUs TpooOIemM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K NO3HAHUIO U UCCIIEA0BATEIBCKON IEATEIBHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEephIBHOMY OOpa30oBaHUI0 M CamMO0Opa30BaHUIO, K
aKTUBHOMY TMIOJYYEHHIO HOBBIX 3HAaHUI 1O XHUMHM B COOTBETCTBUU C KHU3HEHHBIMU
MOTPEeOHOCTSIMU;

WHTEpeca K OCOOEHHOCTSM TpyAa B pas3duyHbIX cdepax npodecCHOHATHHOM

JESITETbHOCTH.
METAIIPEIMETHBIE PE3YJIbTATBI

MerTanpeMeTHbIE pPe3y/IbTaThl OCBOCHHS YYEeOHOro IpeaMera «XHUMHsS» Ha YpOBHE
cpemHero o0miero oopa3oBaHus BKIIIOYAIOT:

3HaYUMBbIC I (POPMHUPOBAHUS MHPOBO33PEHHUS OOYYAIOMIMXCS MEXIMCIHUILTHHAPHBIC
(MeXIIpeIMETHBIC) O0IIEHAYYHBIC TTOHATHS, OTPAXKAIOIIUE I[CJIOCTHOCTh HAYYHOH KapTUHBI MHpa
U crienu(UKy METOI0B IMO3HAHUS, UCIIOJb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIECTBO,
SHEprus, SABJCHHE, MPOIECC, CUCTeMa, Hay4YHbIH (DaKT, MPHUHIIMII, THUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, HCCIICI0OBaHNE, HAOIIOICHNEe, U3MEPEHUE, SIKCIICPUMEHT U JIPYTHE);

YHUBEPCAJIbHbBIE y4eOHbIC JEACTBUS (mo3HaBaTeIbHbIE, KOMMYHHUKATUBHBIC,
peryiasTuBHbIE), oOecreunBaone (GopMuUpoBaHHE (QYHKIMOHAIBHONH TI'PaMOTHOCTH U
COLIMAIBHOM KOMITETEHITMH 00yJaroIuXcs;

CIOCOOHOCTh  OOYYaIOIIMXCS  KCIOJIb30BaTh ~ OCBOCHHBIC  MEKIUCUUIUIMHAPHBIC,
MHUPOBO33PCHYCCKHE 3HAHUSI M YHUBEPCAIbHBIC Yy4eOHBbIC JCHCTBUS B IO3HABATCIBHOW H
COILIMAJILHOM MTPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YyUEOHBIMU
MO03HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYISTUBHBIMU IEHCTBUSIMU.

OBiajeHHe YyHUBEPCAJbLHBIMU Y4eOHBIMU MO3HABATEIbLHBIMU J1€HCTBUAMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENIbHO  (DOPMYIUPOBATh M aKTyadU3UpOBaTh MpoOJieMy, BCECTOPOHHE €€
paccMaTrpuBaTh;

OTIpENIeNATh LIEeTN MAeATEIbHOCTH, 3ajaBas MapaMeTpbl MU KPUTEPHUH WX JOCTHIKCHHS,
COOTHOCHTH PE3yIbTAThI ACATEILHOCTHU C MOCTABICHHBIMU IIETISIMU;



WCIOJb30BaTh MPU OCBOCHHHM 3HAHUH NPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIJICIATH
XapakTepHble TMPU3HAKKM TOHATUH W YCTAaHABIMBATh MX B3aWMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIIUE MOHIATUS 151 00bSICHEHHS OTJACIBHBIX (DAKTOB U SBJICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIIaCCU(UKAIIUHU BEIIECTB U XUMHUYECKUX PEAKLIUi;

yCTaHaBIIMBATh MPUYUHHO-CIICJCTBEHHBIC CBSI3U MEXIY U3y9aeMbIMHU SIBJICHUSMHU;

CTPOUTH JIOTUYECKUE PACCYKICHHA (MHIYKTUBHBIC, NEIyKTUBHBIC, IO aHAJOTHH),
BBISBJIATH 3aKOHOMEPHOCTH W NPOTHBOPEUHUS] B PACCMATPUBAEMBIX SIBJICHUAX, (HOPMYIHPOBATH
BBIBO/JIBI M 3AKJIFOYCHHUS;

MPUMEHSATH B MPOIECCE TMO3HAHMS, HCIOIb3YEMbIe B XMMUU CUMBOJIMYECKUE (3HAKOBBIC)
MoJ1eNH, TPeoOpa30BhIBAaTh MOJICIbHBIE TIPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) 2JIEMEHTA,
XAMUYecKass (QOpMylia, ypaBHEHHE XHMHUYECKON peakuuu — TpH pPEHIeHHH y4eOHBIX
MO3HABATENBHBIX W TMPAKTUYECKUX 3ajad, MPUMEHSTh Ha3BaHHBIC MOJIEIBHBIC TPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPU3HAKOB M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIHH.

2) 6a30BbIe HCCJIEN0BATEIbCKHE IeHCTBUSA:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOTO TTO3HAHHSI BEIIECTB M XUMUYECKUX PEAKIINi;

dbopMynmHpoBaTh TENMM W 3aJaud  HCCICIOBAHWS, WCIOJB30BaTh IOCTABJICHHBIE U
CaMOCTOSITEIEHO CPOPMYTHPOBAHHBIE BOTPOCHI B KaYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
st POPMUPOBAHHS THITOTE3HI 110 TIPOBEPKE MPABIIIFHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJIETh HABBIKAMH CaMOCTOSTEIBHOTO IUIAHWPOBAHUS W TPOBENCHUS YYCHHUYESCKHX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHS HAOMIOaTh 3a XOJIOM IIPOIEcca, CAMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yiabTaT, (OopMyaupoBaTh OOOOLIEHHS U BBIBOJABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTUYET O MPOJEIaHHOM
pabore;

MpuoOpeTaTh OMBIT YYECHUYCCKOW MCCIIEeNOBATEILCKOM W TPOCKTHOW JCSATEIHHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOATEIBHOMY IIOMCKY METOJOB pPEIICHUS
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METO0B MTO3HAHUSI.

3) pa6ora ¢ uHpopmanmeii:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHQOpMaANUK (HAYYHO-TOIMYJsSpHAS
auTepaTypa XMMHYECKOIO COJepXaHus, CIpaBOuYHble mocoOus, pecypcsl HHTepHeTa),
aHAJIM3UPOBaTh HH(MOPMALIMIO PA3NMUYHBIX BHUIOB U (OPM MPEACTABICHUS, KPUTHUECKU
OIICHHUBAThH €€ JJOCTOBEPHOCTh U HEPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3ampoChl W MPUMEHSTh Pa3IUYHbIE METOJbl MPH TMOUCKE U OTOOpe
uHpopMalny, HEOOXOAUMOM ISl BBIMIOJTHEHHsI YUEOHBIX 3a/1a4 ONPeAeIEHHOTO TUTIA;

MPUOOPETaTh OMBIT HCIOIb30BaHMUS MUH(YOPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUNA U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (OpMY MpencTaBiIeHUsS UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsbl, TaOIUIBI, PUCYHKH U IPYTHUE);

WCIOJIb30BAaTh HAy4yHBIM SI3bIK B KAauecTBE CpeACTBa Npu paboTe C XUMUYECKOU
uHpopmaluen: TPUMEHATh MEXNpeAMEeTHbIe ((U3MYeCKue W MaTeMaTU4eCcKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, a00peBHATYpPhI, HOMEHKIATYPY;

UCIOJIb30BaTh U MPe0Opa30BbIBATH 3HAKOBO-CUMBOJINYECKHUE CPEICTBA HATJISAHOCTH.

OBiaeHHe YyHUBEPCAIbHBIMU KOMMYHUKATUBHBIMH /1€iiCTBUSIMU:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYX/JIaeMOW TeMbl B XOJi€ AUAIOTa W/WIN JAUCKYCCUH,
BBICKa3bIBaTh HJIH, (HOPMYTUPOBATh CBOM MPEAJIOKEHHS OTHOCHTEIHHO BBINIOJHEHUS
MPEUI0KEHHON 3a]au;



BBICTYNIaTh C IPE3EHTALMEN pe3yabTaTOB IO3HABATEJIbHOM JESTEIBHOCTH, MOJIY4YEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPU BBIIOJHEHUU XUMHUYECKOTO
OKCIEPUMEHTA, IPAKTUYECKOW padOThl 1O HCCIEIOBAHUIO CBOWCTB H3Y4a€MbIX BEILECTB,
peanu3anuu y4eOHOro mpoekTta W (HOpMyIHpOBATh BBIBOJABI MO pe3ylIbTaTaM HPOBEAEHHBIX
WCCIICIOBAHUH ITyTEM COTJIACOBAHMSI MO3UIIMIA B X0J1€ OOCYKJICHHS 1 0OMEHAa MHEHHSIMHU.

OBi1ajeHHe YHUBEPCAJbHBIMHU PeryJIATHBHBIMHU 1eHICTBUSIMH:

CaMOCTOSTEJIBHO IUIAHUPOBATh U OCYLIECTBIISATh CBOIO IIO3HABATEJIBHYIO AEATEIBHOCT,
ompenensas €€ LeIu U 3aJadd, KOHTPOJIMPOBATh U 10 Mepe HEOOXOAUMOCTU KOPPEKTHPOBATH
IpeUlaraeMblii AITOPUTM JCHCTBHIA NMPU BBIIOJHEHUH YYEOHBIX W MCCIEIOBATEIbCKHX 3314,
BbIOMpaTh Hanboee 3pHEeKTUBHBIN CIIOCOO X pelIeHus ¢ YIETOM MOTy4eHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEJIBHOCTM HAa OCHOBE CaMOAHalIM3a U
CaMOOLICHKH.

HNPEIMETHBIE PE3YJIbTATHI
10 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHUS Kypca «OpraHndyeckast XUMHUs OTPAKAIOT:

chOpMUPOBAHHOCTh TMPEJCTABICHUNA O XUMHYECKOW COCTaBJISIONIEH €CTECTBEHHO-
HAayYyHOM KapTUHBI MUpPA, POJIM XUMHHM B TIO3HAHWU SIBJICHUM NpUpOIbI, B (HOPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (QYHKIMOHAIBHON TIPaMOTHOCTH, HEOOXOIWMOU [yis
pelIeHHs TMPaKTUYECKUX 3aJad W JKOJIOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3/I0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XHMHUYECKUX 3HAHUI, KOTOpas BKIIOYAeT: OCHOBOIOJArarolue
MOHATHS (XUMUUYECKUN JIEMEHT, aTOM, 3JIeKTpOHHas 000J0YKa aToMa, MOJIEKYJa, BaJI€HTHOCTbD,
ANIEKTPOOTPHUIATENILHOCTh, XHMHYECKasi CBsI3b, CTPYKTypHass ¢opmyna (pa3BEpHyTas U
COKpaméHHasi), MOJIb, MOJISIpHAas Macca, MOJSIPHBIH OO0BbEM, YIVIEPOJHBIM  CKeJeT,
(GyHKIMOHATMbHAS TpYyMNa, paguKkai, U30MEpHs, M30MEphbl, TOMOJOTHYECKUH pSJl, TOMOJOTH,
YTIEBOAOPOIbI, KUCIOPO U a30TCOJAEPXKAIUE COSAUHEHUS, MOHOMED, MOJHUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHHUS]); TEOPUH U 3aKOHBI (TEOPUS CTPOCHUSI OPraHNYEeCKUX
BemectB A. M. DbyriepoBa, 3aKkoH COXpaHEHHS MAacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUHU; MHUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIHMEe B OCHOBE MOHHUMAaHUS
MPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHHM, (DaKTOJIOTHUECKHE CBEICHUS O CBOMCTBRAX,
COCTaBe, MOJy4YEeHUH U OE€30MacCHOM HCIOJIb30BaHUH BAKHEUIINX OPraHMUECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH IeATeTbHOCTH YeJI0BEKa,

c(hOpMUPOBAHHOCTh YMEHHI BBISABIATH XapaKTepHbIC MPU3HAKH MOHSTUN, YCTAHABIUBATD
WX B3aUMOCBS3b, UCIOJIF30BATh COOTBETCTBYIOIINE MOHATHS MPU ONMMCAHUU COCTaBa, CTPOCHUS U
MpeBpaIEHUN OPraHUYEeCKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOIB30BAaTh XUMHYECKYIO CHMBOJIMKY JUISI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpanIéHHON) GOpMYIT OpraHU4YeCKHX BEIIECTB
Y YpaBHEHUW XMMHUYECKUX PEaKUWW, U3rOTABIMBATh MOJIEIN MOJIEKYJ OPraHMYECKUX BEIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAATIE)KHOCTh U3yUYEHHBIX OPraHUYEeCKUX
BEIIECTB MO0 HMX COCTaBy M CTPOCHHIO K ONpENeNEHHOMY KIIAcCy/TpyIIe COeAMHEHUN
(yrneBoAoponibl, KHCIOPOJ U  a30TCOJAEpXKAllMe COCAUHEHHUS, BbICOKOMOJICKYISIPHbBIE



COCIMHEHMS), J1aBaTh MM Ha3BaHMs mno cucremarnueckor Homenkiarype (IUPAC), a rtakxke
MPUBOJIUTh TPUBUAIBHBIC HA3BAHUS OTACIBHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOIMJICH,
alleTWICH, OSTHJICHIJIMKOJb, TIHLEpHH, (eHols, (GopManbaerui, auneTalbIerda, MypaBbUHAS
KHCJIOTa, YKCYCHAasl KUCJIOTA, OJICMHOBAsl KHCJOTA, CTEApUHOBAs KHUCIIOTA, TIIIOKO03a, (PYyKTO3a,
Kpaxmal, LIeJUI0JI03a, TJIMIHUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJIBI XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHUSI TNPHUMEHATh MOJIOKECHUS TEOPUH CTPOCHUS OPraHUYECKUX
BemecTB A. M. ByriepoBa [uist 00bsSCHEHUSI 3aBUCUMOCTU CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

cOpMHUPOBAHHOCTh YMEHHMI XapaKTepu30BaTh COCTaB, CTpoeHue, (Qusnueckue u
XMMHMUYECKHE CBOWCTBA THUIUYHBIX MPEACTABUTENEH Pa3IMYHbIX KJIACCOB OPTaHUYECKUX BEIIECTB
(MeTaH, 9TaH, ATWIECH, NPOMNUJIEH, aleTuieH, OyraaueH-1,3, mermnOyramuen-1,3, OeHsoul,
METaHOJI, 3TAaHOJI, STUJICHIJIUKOJb, INIUIEPUH, (PEHOI, alleTaablerul], MypaBbuHasl U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, KpaxMmalsl, LeJUIl0JIo3a, aMUHOYKCYCHas KHCJIO0Ta), WILIIOCTPUPOBAThH
TCHETHYECKYIO CBSI3b MEXKJy HUMH YPaBHCHHUSMH COOTBETCTBYIOIIMX XHMHUYECKUX pEaKInuid ¢
HCIO0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUSl XapaKTepU30BaTh MCTOYHHUKH YIJIEBOJAOPOTHOTO ChIPbS
(HeTb, MPUPOAHBIM Ta3, yrojib), CIOCOOBI MX MepepadOTKM M MPAKTUYECKOE MPUMEHEHUE
MIPOJIYKTOB MepepadoTKH;

c(OPMHUPOBAHHOCTh YMEHUH TMPOBOJWTH BBIYUCICHUS [0 XHMHUYCCKUM ypPaBHCHHUSIM
(Maccbl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA HJIM MPOAYKTa PEAKIMH MO H3BECTHHIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB pEaKun);

c(hopMUPOBAaHHOCTh YMEHHUH BJIQ/IETh CHCTEMOM 3HAHUN 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, HCMHOJB3YEeMbIX B XHMHUU TPU HU3YYEHUH BEHIECTB U XUMHUYECKHX SBICHUI
(mabmroieHne, W3MEpPEHHE, OSKCIEPUMEHT, MOJCIUPOBAHUE), HCIIOJIB30BATh CHUCTEMHBIC
XUMHWYECKUE 3HAHUS JIJIs1 IPUHATUS PEIIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COONIOAATh MpaBUiia MOJIb30BAHUSI XUMHUYECKON MOCYAOH U
nabopaTopHbIM 000PYOBAHKUEM, a TAKXKE MPaBHIia 0OpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIOJHEHUIO 1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHI IJIAaHUPOBAaTh U BBINOJHITh XUMHYECKUHA SKCIEPUMEHT
(mpeBpalieHusi OpraHuYecKuX BEIIECTB MPU HArpeBaHWU, MOJIyYCHUE ITHIICHA U M3yYCHHE €ro
CBOMCTB, KaueCTBEHHBbIC pEAKIMM OPraHMYeCKUX BEIIeCTB, JeHaTypamus OelKoB Mpu
HarpeBaHUH, [[BETHbIC peaKiuu OENKOB) B COOTBETCTBUHU C MpPaBWJIAMU TEXHUKH 0€30MaCHOCTU
pu oOpallleHny ¢ BEellecTBaMH U JTaOOPAaTOPHBIM 000PYAOBAHUEM, MPEACTABISATh PE3yIbTaTh
XMMHUYECKOTO JKCIepuMeHTa B (popMe 3amucu YpaBHEHUU COOTBETCTBYIOUIUX PEAKIHUH U
(bopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YIbTATOB;

chOpPMUPOBAHHOCTh YMEHHMH KPUTHYECKH aHATM3HPOBATh XUMHUYECKYI0 WH(MOpPMAIIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeACTBa MaccoBOM nHpopMaIiu, IHTEpHET U IPYTHX);

c(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TpaBWJIa 3KOJOTMYECKH I€J1eco00pa3HOro
NOBEJICHUsI B OBITY W TPYJOBOW JAEATENIBHOCTH B IIENAX COXPAHEHUS CBOETro 3J0POBBbS U
OKpY’KaoIlllel MPUPOJHOM Cpenbl, 0CO3HABaTh ONACHOCTh BO3JCUCTBMS HA KMBBIE OPraHU3MBI
OTpe/ieNEHHBIX OpPraHMYEeCKUX BEIIECTB, MOHMMAas cMbica mokazatens [IJIK, moscHsaTs Ha
pUMepax CrmocoObl YMEHBIIEHUS U MPEIOTBPAILICHHS] UX BPETHOTO BO3ACUCTBUS HA OPraHHU3M
YeJI0BEKa;



JUIsE 00Y4YaloIIMXCsl ¢ OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE MPHUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TTO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CIeNbIX U CJIA0OBUIAIUX OOYYaIOMIMXCS: YMEHHE MCIOJb30BaTh PpelIbe(HO-
TOUYEUHYI0 cucTeMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUA Kypca «OOm@as W HEOpraHuyeckas XUMHS
OTPAXKAIOT:

cOPMHUPOBAHHOCTh TMPEJCTABICHUNA: O XHUMHUYECKON COCTaBISIONMIEH ECTECTBCHHO-
Hay4dHOW KapTHHBI MUpPA, POJIM XUMUU B TIO3HAHUM SBJICHUM TNPUPOJBI, B (POPMUPOBAHUU
MBIIIUICHUSI W KYJIBTYpPhl JIUYHOCTH, €€ (DYHKIIMOHAJIBHOW TPaMOTHOCTH, HEOOXOIUMOU ISt
pelieHus TMPaKTHUYEeCKUX 3aJad W OKOJOTUYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHUCTEMOM XMMHWYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJArarolnue
MOHATHSA (XUMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJIAPHBI OO0BEM, BaJE€HTHOCTh, JJIEKTPOOTPHUIATEIHHOCTh, CTEIICHD
OKHCJICHUs, XUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAsA, METAJUIMYECKasi, BOJOPOIHAsN),
KpUCTAJUTMYECKass  peméTka, THIBl XUMHYECKUX  PEaKIHii, pacTBOp, DJIEKTPOJIUTHI,
HEDIJICKTPOJIUTHI, AICKTPOJUTHYECKAS TUCCOIMAIHS, OKHCIUTEIh, BOCCTAHOBUTEIH, CKOPOCTHh
XUMUYECKOW  peaklHWH, XHMHYECKOE€ pPABHOBECHE); TEOPHHM W  3aKOHBI  (TEOpHs
AJIEKTPOJIUTUYECKON Aucconuanuy, nepuoauueckuid 3akoH JI. WM. MengeneeBa, 3akoH
COXpAaHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS SHEPIHUU MPU XUMUUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJHMYECKHH S3BIK XUMHH, MHPOBO33PCHUCCKHE 3HAHUS,
JIeKAIlMe B OCHOBE TOHUMAHUS TPUUYMHHOCTA W CHUCTEMHOCTH XUMHUYECKUX SIBJICHH,
(haKTOJIOTHYECKHE CBENICHUS O CBOMCTBAX, COCTABE, MOJYyYEHUHU M OE30MAaCHOM HCIIOIh30BAaHUM
BOKHEHUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM JACSITCIBHOCTH YEIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEPHBIC MPU3HAKU MOHSATUH, YCTAaHABIUBATH
HUX B3aMMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIME MOHSATHS MPU OMHCAHUU HEOPTraHUYECKHUX
BEIIECTB U MX MPEBPAILLICHUN;

c(hOpMUPOBAHHOCTh YMEHHH HCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUUISI COCTABJICHHS
dbopMya BEHIECTB W YpPaBHCHUH XUMHYECKHUX pEaKIUi, CUCTEMaTHYECKYH0 HOMEHKJIATYPY
(IUPAC) u TpuBHMalbHble Ha3BaHUS OTIEIbHBIX HEOPraHWYECKUX BEIIEeCTB (yrapHbIi ras,
YIJEKHUCIbIA Ta3, aMMUaK, raméHas U3BECTb, HEram€Has H3BECTh, IUTHEBAs COJa, MUPUT U
apyrue);

c(hOpMUPOBAHHOCTh YMEHUN ONPEIENIATH BAIGHTHOCTD U CTENIEHb OKUCICHUSI XUMHUECKUX
AJIEMEHTOB B COCMHEHUAX PA3TMYHOTO COCTaBa, BU XUMHUUYECKOU CBS3HM (KOBaJCHTHAs, HOHHAS,
MEeTaJUTMYeCcKas, BOJIOPOJHAS) B COCAMHECHHAX, THI KPUCTAUTMYECKOW PEIIETKH KOHKPETHOTO
BeIleCTBA (aTOMHAs, MOJEKYJSpHAas, WOHHAs, METAIJIMYecKas), XapakTep Cpeabl B BOJTHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAIICKHOCTh HEOPTAaHMUECKUX BEIIECTB
M0 UX COCTaBY K OMpPENEIEHHOMY KJIacCy/TpyIie COeUHEHHH (MPOCThIe BEIMIECTBA — METAJUIBI U
HEMETaJIIbl, OKCU/IbI, OCHOBAHMUS, KUCIOTHI, aM(OTEPHBIE TUAPOKCUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHI pacKpblBaThb CMBICT Tepuoandeckoro 3akoHa J[. U.
MenzieneeBa ¥ JIEMOHCTPUPOBATH €r0  CHCTEMATU3HUPYIOUIYI0, OOBSCHUTENBHYIO U
MIPOTHOCTUYECKYIO (PYHKIINU;



c(OPMHUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUECKUX 31eMeHTOB 1-4 nepuonos [lepnoauueckoii cucteMsl XUMU4eCKUX 3aemeHToB 1. 1.
MenzeneeBa, HCHOJB3YS MOHATUS «S-, P-, O-3JEKTPOHHBIC OPOUTAIMY», «IHEPrETHUYCCKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHX 3JIEMEHTOB M HX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil CHCTEMbI XUMUYECKHUX 3JieMeHTOB [1. 1.
Menneneena;

cOPMHUPOBAHHOCTh YMEHHH XapaKTEepH30BaTh (OMHCHIBATH) OONIME XUMHUYECKUE
CBOMCTBAa HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHUE
FEHETUYECKON CBA3M MEXJAY HEOpPraHM4eCKMMU BEIIECTBAMU C IIOMOUIbIO YpaBHEHUM
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(UUUPOBATh XMMHUECKHUE DPEAKIUH IO Pa3INYHBIM
IpU3HakKaM (YMCIy W COCTaBy pEarupyrollux BeIIeCTB, TEIIOBOMY 3(QexTy peakuuu,
M3MEHEHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PeaKklii, Y4aCcTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHI COCTABIIATH ypaBHEHUS PEAKIMI PA3IMYHBIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHMsI peaKlMii HOHHOTO OOMEHa, YUUTHIBas YCJIOBHUS, NMPU KOTOPBIX ITH
peaxkuu UAyT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUH NPOBOAUTH PEAKIMH, MOATBEPKAAONINE KayeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pAClO3HABaTh OMNBITHBIM MYTEM HOHBHI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEIECTB;

c(OpMUPOBAHHOCTh YMEHHUHN PAaCKpPbIBAaTh CYHUIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

C(OPMHPOBAHHOCTb YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHYECKOH peaKkIuu OT
pasnuyHbIX (DAKTOPOB; XapaKTep CMEIICHUs XMMUYECKOTO DPABHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3aeiicTBus (npuniui Jle [HlaTensbe);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHWMHUYECKHE IPOLECCHI, JeXallue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYEHUsI CEPHOM KHCIOThI, aMMHaKa, a Takke c(hOpMUPOBAHHOCTb
IpeJCTaBICHUH 00 OOLIMX HAay4HBIX MPUHIMIAX U SKOJOTHYECKUX MpoOieMax XMMHUYECKOTO
IIPOU3BOJCTBA;

C(OPMHPOBAHHOCTh YMEHHMH HPOBOJUTH BBIUUCICHHUSI C MCIOJb30BAaHUEM IOHSTHUS
«MaccoBas JI0JI BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOLICHWH Ia30B MPH XUMHYECKUX
peakumsax, Macchl BELIECTBA MM 00bEMA Ira30B 10 M3BECTHOMY KOJMYECTBY BELIECTBA, Macce
i 00bEMY OJHOIO M3 YYacTBYIOIIMX B PEAKLUHU BELIECTB, TEMJIOBOro 3pQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IIPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUH COOJIOAATh MPaBUJIa MOJIb30BAHUSA XMMHMUYECKON MOCYION U
1a00paTOpHBIM 000PYI0OBAaHUEM, a TAKXKe MpaBUiia OOpAIIEHUs C BEIlECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU TIO BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh U BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(pa3noxeHue NEpOKCHJIAa BOJOpPOJAa B TNPUCYTCTBHM KaTalau3aTropa, OIpEJesIeHUEe Cpejibl
PacTBOPOB BEIECTB C TOMOIIbIO YHUBEPCAILHOTO MHAMKATOPA, BIMSHUE PAa3IHMUHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKlMH, peaklM HMOHHOTO OOMEHa, KaueCTBEHHbIE PEeaKkIUH Ha
cynbdar-, kapOoHaT- U XJIOPHUA-aHHOHBI, HA KATHOH aMMOHHUS, PELIeHUE 3KCIIEePUMEHTAIbHBIX
3amau o TeMaM «Mertame» u «Hemeramnbl») B COOTBETCTBUM C NPABWIAMU TEXHUKU
0€30IaCHOCTH MPH 0OpAIlleHUH C BEIECTBAMU U Ja0OpaTOPHBIM 000pYAOBAaHUEM, MPEICTABIIATH
pe3yabTaThl XUMHYECKOTO HKCIEepUMeHTa B (OpMe 3aliCH YpPaBHEHHMH COOTBETCTBYIOIIMX
peakuuii u GOpMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;



C(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH AaHAJIM3HPOBATH XUMHUYECKYI0O HH(POPMAIHIO,
[IOJIyYaEMYI0 M3 pa3HbIX MCTOYHMKOB (CPEICTBA MaccOBOM KOMMYyHUKauuu, WHTEpHET U
JIPYTUX);

c(OPMHUPOBAHHOCTh YMEHHMH COOJIIOJaTh NPaBWJIa SKOJOTHYECKH LEIeco00pa3Horo
MOBEACHHUS B OBITY U TpPYAOBOM JESITEIBHOCTH B LENSAX COXPAHEHHUS CBOETO 3J0pPOBbS U
OKpY’Karolllell IPUPOJHOMN Cpezibl, 0CO3HABATh ONACHOCTh BO3JCHCTBHS Ha UBbIE OPTraHU3MbI
Onpe/eNEHHBIX BEUIECTB, MOHMMAas cMbich nokasarens 1K, noscHsare Ha npumepax crnocoObl
YMEHBILEHUS U IPEJOTBPALLICHHS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

JUIsl 00YYalOIIMXCsl ¢ OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH 370POBBS: YMEHHUE MPHUMEHSTh
3HAHUS 00 OCHOBHBIX JJOCTYITHBIX METOJAAX MO3HAHUS BELECTB U XUMUUECKUX SIBJICHUI;

JUISL  CIIENBbIX W CIA0OBUIAIIMX OOYYArONIMXCS: YMEHHUE WCIIOJIb30BaTh peEbeHO-
TOYEYHYI0 cuctemMy obo3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounuecTBo yacoB DJIEKTPOHHbIE
HaumenoBaHue pa3ienoB u TeM uudposbie
Ne n/m P Konrpoabubie | IIpakrnueckue (1upp )
NPOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoTbI padoThI
pecypchbl
Paspnen 1. Teopernueckue 0OCHOBbI OPraHU4ecKONH XMMHUH
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOCHUS OPTAaHNIECKUX COSTNHEHHH A. 3 0 0
M. bytnepoBa
Hroro mo pazneny 3
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI 2 0 0
29 HenpenenbHble yriaeBog0pOAbl: adKEHBI, 6 0 1
' aJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTHYeCKHe yrieBOA0POIbI 2 0 0
24 [IpupoaHble UCTOYHUKHU YTIEBOJIOPOIOB U 3 1 0
' uX nepepaboTka
Uroro no pazneny 13
Paznen 3. Kuciopoacoaepxanue oprannyeckue coeIMHeHUs1
3.1 Crnuptsl. ®enon 3 0 0
Anbnerunpsl. KapOoHOBBIE KHCIIOTHI.
3.2 ACTIVIRT. 2P 7 0 1
CrnoxHble 3¢upbl
3.3 VYraeBoasl 3 1 0
Hroro no pazneny 13




Paznen 4, A30Tc0nepmamne OpraHu4eCKue COCAMHCHUS

4.1 AMUHBI. AMUHOKUCIIOTHI. bemkn 3
Wroro mo paznery 3
Pa3zgea S. BoicokoMoJIeKyJISIpHbIE COeIMHEH U

5.1 [Tmactmaccer. Kayayku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KJIACC

KosauuecTBo 4yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3/ie/ioB U TeM uugpoBbie
Ne n/m P Konrpoasubie | Ilpakrnueckue (1wucbp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypchbl
Paznen 1. Teopernueckue 0CHOBBI XMMHH
Crpoenune atomoB. [leproandaeckuii 3aKoH
11 u Ilepuorueckasi cucTeMa XUMUYECKAX 3 0 0
anemenToB J[. . MenneneeBa
19 Crtpoenue BemectBa. MHorooOpasue 4 0 0
BEIIECTB
1.3 XUMHYECKUE PEaKINU 6 1 1
Hroro mo pazneny 13
Pa3nen 2. Heoprannueckasi XuMus
2.1 Mertamis
2.2 Hewmeramibt 1
53 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 5 0 0
BEIIIECTB
Uroro no pazneny 17
Paznea 3. XuMus u :Ku3Hb
3.1 XUMUS U )KU3Hb 4 0 0
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
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