ITPUHATA YTBEPXJIEHA

Ilegarorm4yeckuM COBETOM MIPUKA30M I10

MBOY COIII Ne2 MBOY COI Ne2

r. Hixanit Jlomos r. Hmxawnit JlomoB

ot 30 aBrycra 2023r ot 31 aBrycra 2023r Ne237-O/1

npoTokoi Nel

KapBauKaﬂ I'IonnmcaH? uudposoi
noanucbio: KapeavKkas

TaTbAHa TaTbAHa BnagmmuposHa

B Nata: 2023.09.08
NaANMNPOBHA 173546 103100

PABOYASI IIPOT'PAMMA
yueOHoro npeamera « XuMHUsI»
(0azoBbIii YPOBEHbD)
CpeaHero oo1iero oopa3oBaHus
MyHUIIMIATBHOTO OOIKETHOTO 00I1Ic00pa30BaTEILHOTO YUPEIKICHUS
cpemHeit obmeoopazoBarenbHOM mKoJbl Ne2 r. Hrkuuii JlomoB

(denepanbHBIA TOCYJAPCTBEHHBIN 00pa30BaTEIbHBINA CTAHIAPT
cpeaHero oo61ero oopa3oBaHus)

r. Hwxauit Jlomos, 2023



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIx B DenepallbHOM  rOCYJIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TOoNOXkeHu «CTparerum pa3BUTHS BocnuTaHud B Pocculickoi
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» 1 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIN
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHUs, pe3ylbTaToB OOyYeHUs U TpPeOOBAHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKAMHU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CIYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOoro oOpa3oBaHUs. OTH ILIEHHOCTH KacarTcs
MO3HAHMS 3aKOHOB NMPUPOAbI, (HPOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyyJarommxcsi Ha YpOBHE CPEIHET0 00IIero oOpa3oBaHUs CPEACTBAMU YUEOHOTO
npeaMera «XUMHUSD», COJIep)KaHHME M TOCTPOCHHE KOTOPOro ONpeneNieHbl B
nporpaMme N0 XMMHUU € Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHHUS B
MO3HAHWU TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1efell M NPUHILUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaeparumn.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo poyib B
COBPEMEHHOW IUBWJIM3AIMKU, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBILICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOJIbI U YENIOBEKa, KOTopoe (HopMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MHPA, OCO3HAHMUS B3aWMOCBS3M MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHs Kak Hayka
CO3MJATENIbHAs, KAaK HAayKa BBICOKMX TEXHOJIOTMM HaIlpaBJIEHA Ha pEIICHUE
IJI00ANBHBIX MPOOJEM YCTOMYMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B cooTrBercTBUM C OOIIMMU IENSIMH U TMPUHIUIAMU CPETHEro OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3YyYEHUs1) OPUEHTHUPOBAHO MPEUMYIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJs  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIECIIHOTO BKJIKYEHHWS B JKU3Hb COLMYyMa, NPOJOLKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsomiuMu  ripeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckass xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COZEpkaHUs KOTOPBIX SBIISIOTCSI OCHOBBI 0a30BOM HayKH: CHCTEMaA
3HaHUU MO0 HEOPraHUYECKOM XMMHUHU (C BKIIOUEHHEM 3HAHMM W3 OO0IIeld XUMHH) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUH
npeaMeTra oOO€ecleyuBaeT BO3MOXXHOCTh PAaCCMOTPEHHS BCEro0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckass XuMus» cpopmupoBaHa B MporpaMme MO XUMHH Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U 0O0yCJIOBIIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPENENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXE Ha YPOBHE CTEPEOXMMHUYECKMX H  DIECKTPOHHBIX
NpeACTaBICHU O cTpoeHun BemiecTB. CBeleHUs 00 H3y4aeMblXx B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHnueckod XUMHM TMOJYYarOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
IPEJCTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKON PEAKLIUH.

[lonq HOBBIM YyrjaoM 3peHUss B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl HW3YYEHHbIM Ha YpPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs
TEOPETUYECKH MaTepuadl u (aKTOJIOTHMYECKHE CBEIACHHS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas



XUMUS» O0YyJaromuMCs TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKHUX IMO3UIINM,
riyoke TOHSATh HUCTOPUYECKOE U3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX W NMPUMEHEHUH, a TAKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOIUMHU KYJIbTYpOJIOTHUUECKUNA W TPUKIATHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aHMOCBSI3M XUMHUHU C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B TO3HABATENHLHON W MPAKTHYECKOU
JESATEILHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IMPOIIECCY
TBOpYECTBA B 00JIACTU TECOPUM W MPAKTUYECKUX MPUIIOKEHUN XUMHH, TOMOTaroT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOJjieMax, CBSI3AHHBIX C XHUMHEH, KPUTUUYECKH OCMBICIMBATHL HMH(OpMaLMIO U
NPUMEHIThL €€ JUIsl TIOMOJIHCHHWS 3HAHUM, pENICHUS WHTEIUICKTYalbHBIX U
HKCIIEPUMEHTAILHBIX UCCIEI0BATENBCKUX 3a/1au. B 11e1oM cojepkanue yueOHOro
npeaMera «XHUMHS» ~ JAaHHOTO  YpOBHS  W3YyYEHHUS  OpPHUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOydYarOMIMXCSI MHPOBO33PEHUYECKONW OCHOBBI JIJISI TTOHMMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOrOo U
OpraHUYeCKOTr0 MHUpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTPOCHHEM, TIO3HABAEMOCTh MPUPOJHBIX SIBICHUNA IMYTEM DKCIEPUMEHTa U
pelieHrs TPOTUBOPEUYMM MEXAy HOBbIMHU (akTaMd U TEOPETUUECKUMHU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTUUECKUX Mpobiiem, a
TakKe MpoOJeM COEpeKEHUsT IHEPTETUIECKUX PECYPCOB, CHIPhSI, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALUU
OoOy4Yaromuxcsi MPUHATHIE MPOrpaMMON MO XMMHUHU TMOJIXOAbl K OINPEIeTICHUIO
COEpKaHMsI M TIOCTPOSHUSI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUNA, UMEKOIIUX 0a30Bo€ 3HAYEHUE A
pa3MUYHBIX BHJIOB JICSITCIIBHOCTU: peIICHUs MpoOsieM, TIOWCKa, aHaiu3a u
00paboTku nHGOpMAITIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OMBITa PAKTUICCKOM
U HCCIEN0BATEIbCKON AESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMHH.

B mpakTuke mnpenomaBaHusi XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE cpeHero odiiero oopa3oBaHusi, IPU ONpeaeICHUN
COJIEPKATEJIbHOW XapaKTePUCTUKU I1IeJIed H3y4YeHHUs TpeAMeTa HalpaBICHHUEM
MIEPBOCTETICHHOW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU



NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTypbl. C
METOJMYECKOW TOYKH 3PEHUSI TaKOM MOJXOJ K OMpPENENICHUIO LeNield U3yYeHUs
MpeMETa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3PEHUS TJIABHBIMHU IEJIAMH U3Y4YCHHS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 —11 ki1.) sBistroTCA:
dbopMHpOBaHUE CUCTEMBI XUMUYECKUX 3HAHWUN KaK BAXKHEWINEH COCTABIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOH JiexaT KIIOYEBbIC
NOHATHUS, (YHIAMEHTAJIbHBIE 3aKOHBI M TEOPUM XMMHH, OCBOCHHE SI3bIKAa HAYKH,
YCBOCHHUE M MOHMMAHUE CYIIHOCTH JOCTYIHBIX 0000IIEHNIH MUPOBO33PEHUYECKOIO
XapakTepa, 03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHHUS;
bopMHpOBaHHE U pPa3BUTHE MPEICTABICHUNM O HAYYHBIX METOAAaX IO3HAHUS
BEIIECTB M XHMHUYECKHX peakUuid, HEOOXOIUMBIX [JIsI MPUOOPETEHUS YMEHUU
OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XMMHUUYECKUX SIBJICHUI, UMEIOIINX MECTO B
IIPUPOJE, B MPAKTUYECKON U MOBCETHEBHOM KU3HH;
pa3BUTHE YMEHUH M CIOCOOOB JEATENbHOCTH, CBS3aHHBIX C HAOJIOJECHUEM U
OOBSCHEHHEM XHMHYECKOIO 3KCIEPUMEHTA, COOIIOJEHUEM MpaBuil 0€30MacHOro
oOpallieHusl ¢ BEIIECTBAMU.

Hapsay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKaA LeJIel U 3a/1ady U3yYeHUs
IIpEeAMETA B IPOrpaMMe 110 XUMHHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpefaHero oobmiero odpazoBanus. CeronHs B
OpernojaBaHUM XUMUM B OOJbllIed CTeNeHH OTAAETCS  MpeArnovYTeHue
IPAKTUUECKONM KOMIIOHEHTE COJEp)KaHus OOydeHHus, OPHUEHTHUPOBAHHON Ha
MOJTOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
HAa0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSIMH aKTUBHOTO MOJIYYEHHUS 3HAHUN U MPUMEHEHHUS UX B PEaJbHOW >KU3HU
JUISl PEIIEHUS TPAKTUYECKHUX 3a7ay.

B cBA3M C 3TUM IpU U3Y4YEHUM NpeaMera «XHMHSD JIOMUHUPYIOIIEe
3HaYeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4, KaK:

amanTanys 00yJaromuXxcsl K YCIOBHSIM TUHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHpOBaHWE  MHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATUIO TPAMOTHBIX
pelIeHU B KOHKPETHBIX KU3HEHHBIX CUTYalUSIX, CBA3aHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHIINI), WMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE [UIsl PAa3jIM4YHBIX BHJIOB
NEeSATEeTLHOCTH: PEIIeHHs MpoOJeM, MOMCcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOAMMBIX [JIsi TPUOOPETEHUsl OMbITa JEATEIBHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe s OIEHKU C MO3UIUN



DKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIMSHHUS BEIIECTB M XUMHUYECKHUX
MIPOIIECCOB HAa OPTaHU3M YeJI0OBEKa U MPHUPOIHYIO CPEY;

pa3BUTHE ITO3HABATEIBHBIX HWHTEPECOB, MHTEUICKTYaJbHBIX W TBOPUYECKUX
CIOCOOHOCTEM 00yJaromUXCs: CIOCOOHOCTH CaMOCTOSITEILHO IIPHOOPETaTh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHOM WH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMHpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMMATUBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0II0/1aTeIbHOCTH, COOPAaHHOCTH, aKKypPaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, IPH IUIAHUPOBAHUU U TPOBEIACHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUWE Yy oOOydarommxcss YOEeXJIEHHOCTH B TyMaHUCTUYECKOMN
HAIPaBJICHHOCTH XHWMHH, € BaXHOW POJM B PEIICHUH TIIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BaHUS, TIOTIOTHEHUS SHEPTETHUECKUX PECYPCOB U
COXpaHEHUS] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIWMOCTH OEpexHOTO
OTHOUIIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe NPHUOOPETEHHS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHUM JUISI TIPUHATHS TPAMOTHBIX peEIIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI MTPEAMET «XHUMHUI»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON oOjacTu «EcTecTBeHHO-HAayYHBIC
IPEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oomiero odpazoBaHus, coctaBisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Hefiento), B 11 knacce — 34 yaca (1 yac B Heento).



COJEP XAHME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpenMeTr opraHn4ecKON XUMHUU: €€ BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIyYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. Te€Opus CTPOEHUS OPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE ToJI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpPraHWYECKUX BeIEeCTB. ['omonorus, wn3omepus. XHMHYECKAass CBA3b B
OpPraHUYECKUX COCIUHEHUAX — OJUHAPHBIC U KPATHBIE CBS3H.

ITpencraBienue o kiaccUpuUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BEIIECTB W HMX IPEBPAILCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
OIMCAHUE JEMOHCTPALMOHHBIX OIBITOB 110 NPEBPAILEHUI0 OPIraHUYECKUX BEILECTB
IpU HarpeBaHuu (TJ1aBJIeHUE, 0OYTJIMBaHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU pAA. MeraH W dTaH —
pPOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBa
(peakiuu 3amelnieHus] U TOpPEHUs), HAxXOXXIEHUE B TMPUPOJE, MOJIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKHUI psii. DTUIEH U IPOIUJIEH —
OpocTeiiline NPEACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOyranueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKHE CBOMCTBa (peakuusi nojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKHUE U
XUMUYECKHE CBOMCTBA (pEaKkLUMM T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHEe W XMMHYECKUE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJYYEHUE U MPUMEHEHue. Tonyon:
cocmas, cmpoenue,  Quauueckue U  XumMuueckue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUA U HUMPOBAHUS), NONYyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
Pa3IMYHBIM KJIACCAM.

[IpupoaHbie HCTOYHUKHU YIJIEBOJIOPOAOB. I[lpupoaHblii ra3 W TMOIMyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUN), Tupoau3. IIpomyKkTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCTIepUMEHTANBHBIE METOAbl H3YYCHHsI BEIIECTB M HX IPEBpAILLCHUI:
O3HAKOMJIEHME C O0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB |
raJlOr€HONPOU3BOIHBIX, TPOBEICHNE NPAKTUYECKON PabOThI: MOJyY€HUE ITHIICHA

Y U3yYEHHE €TO CBOWCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEUIECTB WK NPOAYKTOB PEAKIIUH).

Kucnopoacoaepxaiue opranuyeckmue CoOeUHEHUS

[IpenenpHble OQHOATOMHBIE CIMPTHL. MeETaHOJ MW DJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoJopoaHbIE CBSI3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHsle  COMPTHL. OJTWICHIJIMKOJIb W  TIIHMIEPHH: CTPOCHHE,
¢usznyeckne U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupThbl). JleiicTBue Ha
opraHusM 4yenoseka. [I[pumenenne rmmuepuHa U STUICHIJIMKOIIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (U3NYECKUe U XUMUYECKHE CBOWCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anbaerugpl U kemouwvl. DopManbIerui, alETANIbICTUl: CTPOCHHUE,
bu3nyeckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHMCIECHHS M BOCCTAHOBJIEHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasi KHCIJIOTBI: CTpOeHHEe, (PU3HUECKHe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
oOmue Juisl Kjiacca KUCIOT, Peakiusl 3Tepu(pHUKalnm), MOJTyYeHHe U TPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cloxHbIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenne xupoB. buonornyeckas
POJIb JKUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
noyiicaxapubl). ['oko3a — npocTeimumii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOMCTBAa (B3aMMOJICUCTBHE C
ruapokcugom Menu(Il), oxucienne ammuayHbiM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonorunyeckas poiib. @otocunre3. pykTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u nemnono3a Kak NpupogHbie nmoauMepbl. CTpoeHue Kpaxmana H
HeunoNo3bl.  PU3MUEeCKWEe W XHMMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB U HUX MPEBpaIICHUI:
MPOBE/ICHUE, HAOJIIOJICHUE W OIMHMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKHUCIEHUE ATaHOJIa
okcusioM Menu(Il)), MHOroaTroOMHBIX CHUPTOB (B3aMMOJCHCTBHE TJIMIIEPUHA C
rugapokcugoMm meau(ll)), anpaeruioB (OKKMCIEHHE aMMUAYHBIM PaCcTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmeau(Il), B3aumonelcTBUE Kpaxmallia C HOJOM),
MIPOBE/ICHHUE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM TPOYKTOB PEAKIIUH).

A3oTcozeprkalue OpraHu4ecKue COeIMHEHHUS.

AMMWHOKHCIIOTHI Kak aM(OTEpHbIC OpraHUuecKrue coeAuHeHus. Du3ndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMmepe ruiuHa). buonormyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NOpUpPOAHBIE BBICOKOMOJIEKYJIIpHbIE coeauHeHus. [lepBuunas,
BTOpPUYHAS M TPETHUYHAS CTPYKTypa OenkoB. XMMHYECKHUE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUM:
HaOJI0ZICHUE U ONMKMCAaHUE JTEMOHCTPAILIMOHHBIX OMBITOB: AeHATypalus OelIKOB Npu
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BoicokoMoJIeKyJISIpHBbIE COeINHEHNS

OCHOBHBIE TOHSTHSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSSI MOJIEKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYJISPHBIX COEAMHEHUN —
MOJIMMEPHU3ALUs U MOJTUKOHCHCAIHUS.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.



MexnpenMeTHsIe CBSI3H.

Peanuszanus MexnpeIMeTHbIX CBA3EH IMpHU U3yUYEHUN OpraHUYEeCKONH XUMUU B
10 kyacce OCYHIECTBIIIETCS YEpPE3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAyYHBIX NOHATUN, TaK U TOHATUH, SBISAIOUIMXCS CUCTEMHBIMU JUIS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYUYHbIE TTOHITUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, KiIaccu(uKaius, MepruoJUIHOCTh, HAOII0ICHNE,
U3MEpEeHHe, SKCIIEPUMEHT, MOJICTIHPOBAHHE.

®dusuka: MaTepus, OHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBA, (PU3NUECKHUE BETUUMUHBI U €MHUIIBI X U3MEPEHHUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
dboTtocuHTE3, OMOJIOTMYECKH AaKTHUBHBIE BeliecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(epMEHTHI).

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJBI, TOJE3HbIE UCKOMAeMbIe, TOTUIUBO,
PECYpPCBL.

TexHosorus: MNHUIIEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTaHUA,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMu4eckuil sneMeHT. AToM. Sapo artoma, H30TONbL. DJIEKTPOHHAs
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC OopOWTau, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpe/iejieHUs JICKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJAO0B. DNEKTPOHHAS KOH(PUTYpAIHs AaTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepuoguyeckoil cucTeMbl
xumudeckux sneMmeHToB . M. MeHneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUSI CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE IEPUOINUECKOrO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHABI XUMHYECKON CBS3U
(KOBaJICHTHAsl HEMOJISIpHAs M TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICEHTHOM XWMHUYECKOW CBS3UM (OOMEHHBIM W JIOHOPHO-



aKUuenTopHsiil). BomopogHas cBs3b. BalleHTHOCTB. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIDHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIbl KPUCTAIUIMUYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne O nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Homenxkiatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuua. Kimaccupukanuss — XUMHUECKMX — peakiuil B
HEOPraHWUYECKOW M OPraHUYE€CKOW XWMHUHU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U IIPEBPAILECHUS DHEPTUH IPU XUMHUYECKUX PEAKLIHSIX.

CKOpOCTh peaklnu, €€ 3aBUCUMOCTb OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakunu. XUMHYECKOEe paBHOBecue. DaKTOphl, BIUAIOIIME HA COCTOSHHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

OnexTponutnyeckas aucconuanus. CuiabHble U ciaalble 31eKkTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, IEI0YHAs.

OKHMCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.

OKCIIEpUMEHTANIbHbBIE METOJBl HM3YyYEHHUS BELIECTB M MX NPEBPALICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XxuMuueckux sneMeHtoB [, U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B PUCYTCTBUU KaTaJIM3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C TMOMOIIBI0 YHUBEPCAIBHOIO MHJMKATOpa, pEeakUWh HMOHHOTO OOMeHa),
pOBEJCHUE MPAKTUUECKON paboThl «BiusHue paznuyHbix (PakTOPOB Ha CKOPOCTh
XAMHUYECKOUN pEaKIum».

PacuétHrble 3amaun.

Pacy€tel 1O ypaBHEHMsSM XMMHUYECKHX pEaKUHUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETBHI C MCIIOIB30BAHUEM IIOHATHS «MACCOBAas
JIOJIS BELLIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosmoxkenue HemetaiuioB B llepuoamueckond  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duzryeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).



XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUN).

[IpuMeHeHNE Ba)KHENIINX HEMETAIIIOB U KX COEUHEHHUIA.

Meramnel. 1lonoxenne meramnoB B [lepuonnueckon cucremMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DNEeKTPOXUMHUUYECKHUI psAJT HAIPSHKEHUI METAIIIIOB.

XUMHUYECKHE CBOMCTBA BaXKHEWIMX METAUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHuy, alfOMUHUH, [IUHK, XPOM, JKeJI€30, ME/Ib) U UX COCIMHEHUM.

OOwue cnocoObl noiayyeHus: MeTayioB. [IpumMeHeHne MeTamuioB B OBITY M
TEXHUKE.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3loB HEMETAIOB, PEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a/Ja4, HAOJIOJEHUE W OIMCAHUE JIEMOHCTPAIlMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PACTBOpaMU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnblie 3agaun.

PacuéTtel maccel BemiecTBa MM OOBbEMaA ra3oB IO HM3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOUIMX B PEAKIMU BEUIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUU, €CIIU OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMum B oOecrieyeHUH 3KOJIOTHYECKOM, SHEPreTHUECKON U IHILECBOM
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpeacraBnennss 00 OOMMX HAyYHBIX MPUHOUIAX [POMBILIIEHHOTO
MOJIyYeHUS] BaXKHEHIINX BEIIECTB.

YenoBek B MUpE BEIIECTB M MAaTE€pPUAJIOB: BaXHEUINHME CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIMOHHbIE MaTepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE W MUHEPAJIbHbIC
yaoOpeHus.

Xumusi ¥ 3I0pOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MACHOTO KCIONb30BaHUS MPENapaToOB OBITOBOM XUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHble CBA3H.

Peanuzamusi MeXOpeaIMETHBIX  CBsi3ed MpU  HM3yYEeHUM oOwmed u
HEOpraHW4YecKor XuMuM B 11 Kiacce ocylIeCTBISIETCS YEpe3 MCIIONIb30BAHUE KaK



OoOIMX EeCTECTBEHHO-HAYYHBIX TIOHSATHH, TaK W TOHATHHA, SBJISIONMIAXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(UKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SBJICHHUE.

dusuka: MaTepusi, IHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PH3WYECKUe BEIMYUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHoynorus: XUMUYEcKasi MPOMBIIUIEHHOCTh, METAJLUTyprusi, IPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, IMHUILIEBAs
MPOMBIIIUICHHOCTh,  (papMaiieBTHYECKasi  MPOMBIIIICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, IPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOI'PAMMBI 110 XMMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0Iero o0pa3oBaHus (JUIYHOCTHBIM,
METanpeIMETHBIM M TpeaAMeTHbIM). HaydHo-meTomudeckol OCHOBOM  AJis
pa3paboTKu IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBercTBUM € CHCTEMHO-AESTEIBHOCTHBIM TMOJAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS TpeaMeTa «XHWMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPEICTICHUIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIEHUN JMYHOCTH Ha OCHOBE
KJIIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOUIUMXCs PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMH yCTAaHOBKAMHU, MPHUCYIIUMH LEJIOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIMYUE TMPABOCO3HAHUS SKOJIOTHUECKON KyIbTYPhl U CIIOCOOHOCTH CTaBHUTH
LEJU U CTPOUTDH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHMS MpeaMeTa «XHUMHsD) JOCTHUTaloTCsi B
eIMHCTBE Y4YeOHOM UM BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTHUYECKUMH, COLIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOpMaMd W  TpaBWIaMH  TIOBEIEHHUS,  CIOCOOCTBYIOIIMMHU  MpoleccaM
CaMOIIO3HAHUS, CAMOPa3BUTUSI W HPABCTBEHHOTO CTAHOBICHHUS JIMYHOCTU
00yJaroIMXCsl.

JIMYHOCTHBIE pe3yNbTaThl OCBOGHMS IMpeaMeTa «XHUMHS» OTPakaroT
c(OPMUPOBAHHOCTh OIBITA TO3HABATEIBHOM W TPAKTUYECKON JEeATEIbHOCTH
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YaCTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YJArOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)XEHHUS K 3aKOHY U MPABONOPSIKY;



MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILICHHI B KOJUUIEKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4€OHBIX M TMO3HABATENIbHBIX 3a/a4, BHIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHBBI, HAMEPECHHS, JIOTHKY W
apTryMEHTBI IPYTUX MPU aHATN3E PA3IUIHBIX BUIOB YI€OHOU ACSITEIBHOCTH;

2) IAaTPHOTHYECKOI0 BOCIIUTAHHUSA:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K TMPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTHUYECKOTO
MPUMEHEHUS XMMUHU, OCO3HAHUS TOTO, YTO JOCTIXKECHHUS HAyKHU €CTh PE3yjbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIMBBIX  IKCICPUMEHTAIbHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHHU U TMOCICIYIOIEM
aHanu3e UH(POpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHBIE C XUMUUYECKUMHU SBICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIIEH C
MO3UIIMI HPABCTBEHHBIX W IMPABOBBIX HOPM M OCO3HAHWE MOCJIEACTBUNA 3THX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEeW 310poBOro u Oe3omacHoro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHMSI K COOCTBEHHOMY (DHU3UUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOMIoIeHNUs TpaBWJI O€30MacHOT0 OOpalleHHus C BEIIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TpaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37I0POBBIO M KU3HU JIIOICH;

OCO3HAHUSI TOCJICICTBUN W HENPUSITUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TPy10BOI0 BOCIIMTAHMS:



KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIEI0BATEIbCKOM
NESATEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUECKOM M  Jpyrux BUAaX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTME B PEIICHUM IIPAKTUYECKHUX 3adad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAaKTHUECKOMY M3YYCHHIO MPOQPECCHI pa3IMdHOrO poja, B TOM
YHUCJIe HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBOXKEHHUS K TPYAY, JIOIAM TPyAa U Pe3ybTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJbHON TpaeKTOpUU
oOpazoBanusi, Oynymield mpodeccun U peanu3aluu COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKHU 11eJIeCO00Pa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

NOHMMAaHHUA TJI00AJBHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM, BIIMSHUSA
HDKOHOMMYECKHUX IIPOLIECCOB HA COCTOSIHUE IIPUPOIHON U COLMATILHON CpEbl;

OCO3HaHUS HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTWKEHUM XUMHMH IS
pelIeHns BONPOCOB PALlMOHAIBHOIO IIPUPOAOTIOIb30BAHNS;

AKTUBHOTO HENPUATHUS JEUCTBUW, NPUHOCIUIMX BpPEI  OKPYKAKOLIEH
NPUPOAHON Cpele, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX JEHCTBUN U TPENOTBpaIaTh UX;

HaJIM4YHs Pa3BUTOrO IKOJIOTMYECKOTO MBIIUICHHS], SKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJCTBOBATbCA MMM B II03HABATEJIbHOW, KOMMYHMKATHUBHOM M COLIMAIBHOU
IPAaKTHKE, CIOCOOHOCTM M YMEHHS AaKTUBHO MPOTUBOCTOATH HJI€OJIOTUU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOIIECTBEHHON MPAKTHKY;

NOHMMaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ poilu B
(GOpMHUPOBAHNUN PALMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO
IpeCTaBlICHUs 00 OKpYy)KarolleM MHpE Kak O €AMHCTBE MPUPOIbl U YEIOBEKa, B
NMO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W peleHUuU MpoOJeM COXpaHEHUs
MIPUPOTHOTO PaBHOBECHS;

yOSKJAEHHOCTH B  0OCOOOM 3HAYMMOCTH XHMHUHM JUISI COBPEMEHHOM
UMBUJIM3AMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W Ba)XXHOW pOJIM B
CO3/IaHMU HOBOM 0a3bl MaTepHANIbHOM KYJIbTYpPBI, PEIICHUH TTI00aIbHBIX MPOOIeM



YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUYECKOM, MUIIEBON U
HKOJIOTUYECKO O€3011aCHOCTH, B Pa3BUTUM MEIULIMHBI, OOECIIEYEHUM YCIOBUN
YCIEIIHOTO TPpyJa M SKOJIOTMYECKM KOM(OPTHON JKM3HM KaXKIOro 4iEHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMaHUs CYLIHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NoJlydyaeMble 3HAHUA I aHaIu3a U OOBSCHEHUS SIBICHUN OKpPY)KAIOIIETO MUpa U
MPOUCXOSIINX B HEM N3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUMXCA JaHHBIX C LEJIbI0 IOJTYYEHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAaMOCTOSATEIBHO HCIIOJIb30BATh XUMHYECKHE 3HAHMS JJis
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

WHTEpeca K NO3HAHMIO U UCCIIE0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTM M CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUN 10 XUMHUU B
COOTBETCTBHUHM C KU3HEHHBIMU OTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax MpodhecCUOHaTbHON
NEATEIIBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa « XUMHUsS» Ha
YpOBHE cpeaHero ol1iero 0opa3oBaHus BKIIOUYAIOT:

3HauUMMblE S (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpakKaIONUe
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKYy METOJ0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, dSHEPTHs, SBICHUE,
IpoIecc, CUCTeMa, HayYHBIH (aKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UCCIIeAOBaHNE, HAOTIOIeHUE, N3MEPEHHUE, SKCIIEPUMEHT H JIPYTHE);

yHUBEpCaIbHbIC Y4eOHBIC NeWCTBHs (TIO3HaBATEIbHbIC, KOMMYHUKATHUBHEIC,
pETyJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH M COITUATTLHON KOMIIETEHITUN O0yJarOIINXCS;

CIIOCOOHOCTH O0y4JaroIIMXCs UCITIOJIb30BATh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKIE 3HAHUS M YHHBEPCAIbHBIC Y4YcOHBIE
JIEUCTBYS B MIO3HABATEIIHON U COLMAIIBHOM MPAKTHKE.

MeTtanpeIMeTHBIE PpPe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBLHBIMHU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH ¥  PETYyJISTUBHBIMU
JICVCTBHSIMH.



OBJaanenne YHHBEpPCATbHBIMHA Y4eOHbIMU MO3HABaTEJIbHBIMH
NeUCTBUSMMU:

1) 6a30Bble JJOrH4YecKne JeicTBUSI:

CaMOCTOSITeIbHO  (OPMYIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNaTh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C TOCTABICHHBIMU 1EJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTepHbIE MPU3HAKKW TMOHATUA W YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JJI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBIICHU;

BBIOMpaTh OCHOBaHUSI M KPUTEPUU JJis KJIacCU(PUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHWE PACCYXJICHHUS (MHIAYKTUBHBIC, JEIYKTHUBHBIC, IO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTPUBAEMbBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSIThH B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJICINIU, MPEOOPA30BHIBATH MOJCIIBHBIE IPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKOH
peakiuu — MpU PEIICHUU Y4YeOHBIX TMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHATh Ha3BaHHBIE MOJIEIbHbBIC MPEICTABICHUS /ISl BBISBICHUS XapaKTEPHBIX
MPY3HAKOB U3y4ae€MbIX BEIIECTB U XUMUUYECKUX PEaKIIUH.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOTO IO3HAHUS BEIIECTB M XUMHYECKHX
peaKkuui;

dbopMyIUpOBATH IS U 33/1a4d UCCIICIOBAHUS, UCIIOIL30BaTh MTOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KadeCTBE HWHCTPYMEHTA
MIO3HAHUS W OCHOBBI JIJIT (DOPMHUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXCHUI;

BJIaJICTh HAaBBIKAMU CaMOCTOSITEJIBHOTO IIJIAHMPOBAHUS U IPOBEICHUSA
YYCHHUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJI0M
MpoIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €ro pe3yibTar, (popMynupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOALIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOU
NESATETLHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY



MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ay, MPUMEHEHHUIO pPa3INYHbIX
METO/IOB [TO3HAHMSI.

3) pabora ¢ unpopmaunmeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HMHPoOpMauu (HaAy4yHO-
NOMyJsipHasl JUTEparypa XUMHUYECKOTO COAEP)KAaHMs, CIPABOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OOPMALMIO PA3TUYHBIX BHIOB U (HOpM
MpeCTaBIICHUS], KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTS;

bopMyIMpoBaTh 3alpPOChl U MPUMEHSTH PA3IUYHbIE METOJbI MPU MOUCKE U
orbope wuHPOpPMAIIUU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYCOHBIX 3aja4
OIPEACIIEHHOTO TUIIA;

MpUOOpPETaTh OMBIT HKCMOJIb30BaHUS HH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTHUMAIbHYIO  (QOpMy  NpeICTaBIICHUS
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIA SA3BIK B KadyeCTBE CpeAcTBa Npu paboTe cC
XUMUYECKON uHPOpMaIMel: NPUMEHSATh MeEXIpeaMeTHble ((du3ndecKkue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (OpMYIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIOJI30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OBJiaieHne YHUBEPCAIbLHBIMI KOMMYHUKATHBHBIMM JI€/iCTBUSIMU:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX Aa€MOI TeMbl B XOJ€E Maaora u/uin
JUCKYCCUHW,  BBICKa3bIBaThb  WjaeH, (GOPMYJIUPOBATH CBOM  TMPEIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHHS TPEAJIOKEHHON 3aa4H;

BBICTYIIaTh C MPE3CHTAIMEH pPEe3yJIbTaTOB MO3HABATEIbHON ESATEIBHOCTH,
MOJYYEHHBIX CAMOCTOSITENILHO UJIM COBMECTHO CO CBEPCTHUKAMU P BHIITOJTHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUYECKOW PabOThl MO HUCCIEIOBAHUIO CBOMCTB
M3y4YaeMbIX BEILECTB, pealn3alud y4eOHOro npoekTa U GopMyJIUpOBATH BHIBOBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS MO3ULUN B
X0J1e 00CYX ICHHS 1 OOMEHA MHEHUSMH.

OBJaieHNe YHHBEPCAIbHBIMH PEryJSSTUBHBIMU AeHCTBUSIMM:

CaMOCTOSITETIbHO IUIAHUPOBATh M OCYIIECTBIISITh CBOIO IO3HABATEIBHYIO
JEATEIIbHOCTh, Ompeaensis €€ Meau W 3ajladd, KOHTPOJIUpOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraeéMblii aJrOpuT™M JACUCTBUN MpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj7ay, BHIOMpaTh Haubosee
3¢ deKTUBHBIN Ccrmoco0 MX pemeHuss ¢ y4€TOM TMOJyYeHHs HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKHUX PEAKITUSX;



OCyHICCTBJIATH CAMOKOHTPOJIb CBOEH ACATCIIPHOCTH Ha OCHOBC CaMOaHaIn3a
Hn CaMOOIICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXaroT:

C()OPMUPOBAHHOCTh ~ MPEACTABIEHUHA O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUHM B TIO3HAHUU SIBJICHHUU
OpupoAbl, B (QOPMUPOBAHMM MBINUIEHUS W  KYJbTypbl JIMYHOCTH, €€
(yHKIHMOHAIBHOM TPAMOTHOCTH, HEOOXOIMMOM JJI pEIIeHUS] IPAKTUYECKUX 3a7a
U 3KOJIOTMYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3J0POBBIO U MPHUPOIHOU
cpexne;

BJIAQJCHUE  CUCTEMOM  XUMHYECKHX  3HAHHWWA, KOTOpas  BKJIKOYAET:
OCHOBOITIOJIATAKOIIME IOHATHA (XMMHUYECKMM 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢dopmyina (pa3BEpHyTas M COKpall€HHas), MOJib, MOJSpHas
Macca, MOJIIPHBIM 00BEM, YIIEpOJHbIM CcKeneT, (yHKIHOHANbHAs Tpynna,
paauKai, U30Mepus, U30MEPbI, TOMOJIOTUYECKHUI Psifl, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEpXkAIINe COEAMHEHHUS, MOHOMEp, MOJMMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUH U 3aKOHBI (TEOPUsI CTPOEHUS
opranudeckux BemectB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS INPUYMHHOCTH W CUCTEMHOCTH XHMHYECKUX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, MOJYYEHUU U
0e30MacHOM HCIOJIb30BAHUM BAXKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
MPaKTUYECKOMN ACSTEIbHOCTH YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS NpPU
ONMCAHUM COCTaBa, CTPOCHHUS U MPEBPALICHUI OPTraHUYECKUX COETMHEHMIA;

c(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHON)
bopMya OpraHMYEeCKMX BELIECTB W YPABHEHUN XUMHUYECKHUX pEaAKIUH,
M3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALUUA HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;



c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh H3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HMX COCTaBy M CTPOCHUIO K OIPEICIEHHOMY
KJIAcCy/Tpynne CoequHEHUN (yrieBOJOPOAbl, KHUCIOPOA U a30TCOAECpPIKaIIne
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEAMHEHUS), JaBaThb WM Ha3BaHUA II0
cucremarniueckod HomeHkiarype (IUPAC), a Takke nmpuBOIUTH TpUBHUAILHBIC
Ha3BaHMS OTACJBHBIX OPraHUYECKUX BEIIECTB (PTUJIEH, MPOMUJIEH, AallETHUJICH,
STWICHTJINKONb, TJHIECPUH, (eHoN, (HOopMaNbIeTH I, aleTaabIeTHI, MypaBbHUHAsI
KHUCJIOTA, YKCYCHAsi KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsST KUCJIOTA, TII0K03a,
bpykTO3a, Kpaxmall, IeJUII0I03a, TJIUIHH);

cOPMHPOBAHHOCTh YMEHHSI OINPEACIATh BHUABI XUMHUYECKON CBSI3M B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TIOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObACHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUS; 3aKOH COXPAHEHHSI MAaCChl BEIIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPa3IHUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIEH,
oyranuen-1,3, metmnOyraauen-1,3, GeH30JI, METAaHOJ, STAaHOJ, STUJICHIJIUKOJb,
TIUIEpUH, (EHON, aleTalbACeTu]l, MypaBbUHAasi U YKCYCHasi KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMH COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbs (HE(QTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpPMHPOBAHHOCT, YMEHUW TIPOBOJUTH BBIYUCICHHUS 10 XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOJIYKTa
peakiMd 10 M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO H3 MCXOIHBIX
BEILIECTB WJIU MPOYKTOB PEAKIIUHN);

c(hOpMHPOBAHHOCTh YMEHHMM BIIAJIETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEMbIX B XUMUH MPU U3YUYEHHUH BEUIECTB U
XUMUYECKUX SBJICHHUN (HaOt0IeHNEe, M3MEPEHUE, IKCIIEPUMEHT, MOJISJIMPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJia MOJIH30BAHUS XUMUYECKOU
MOCYJIOM W JTaOOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBWia OOpaIeHus: C



BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU MO BBIMOJHEHUIO JTa0OPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHHWI TUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (TIPEeBpAILEHUs OPraHUYECKUX BEIIECTB MPU HAIPEBAHUHU, MMOTYUEHUE
TWIEHA M M3YyYEHHE €ro CBOICTB, KAaYECTBEHHbIE pPEAKUUHU OPraHUuYeCKHX
BEILIECTB, JICHATypalus OCJIKOB NMpPU HArpeBaHUU, I[BETHBIC PEAKIMU OCJIKOB) B
COOTBETCTBHMHM C TpaBWJIaMH TEXHUKA OE30MAaCHOCTH TpU OOpalleHuu C
BEIIECTBAMH M JJAOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIBTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKucCH YPAaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyJIUpPOBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

cOPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XHUMHUYECKYIO
uH(pOpMaIMIO, MOJY4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOJaTh  TpaBUJia  HKOJOTHYECKHU
L€JI€CO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOH JEATEIBHOCTH B LEIAX
COXPaHEHHUsI CBOETrO 3JI0POBbSl M OKPYIKAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABAThH
OMAaCHOCTh BO3JICMCTBUSA HA JKHUBBIE OPraHU3MbI ONPEACIEHHBIX OPTraHHUYECKUX
BEIECTB, MOHUMasi cMbici mokaszatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBUIEHUSI W MPEJOTBPAICHUS HMX BPEAHOrO BO3JCHCTBUS HA OpraHU3M
YeJI0BEKa;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHUE
NPUMEHATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJAaX TMO3HAHUS BELIECTB M
XUMHUUYECKUX SIBICHUM;

JUISL CIIETBIX M CJIA0OBUIAIIMX OOYy4aloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins njs 3anucu XUMMHUYeCKuX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHudeckKas
XAMUS» OTPAXKaKoT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHHH: O XUMHYECKOM  COCTaBIISIONMICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B T[IO3HAHUU SIBJIICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs] MPAKTUYECKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U IPUPOIHOM

cpene;



BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, W3o0Tom, s-, p-, d-
AJIIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIATENBHOCTD, CTEIIEHb OKHUCJICHUS, XUMUYECKasl CBS3b
(KOoBaJIeHTHAas, MOHHAsI, METAILIMYECKAs, BOAOPOAHAS ), KPUCTAIIINYECKAsl pEIIETKA,
TANBI ~XUMHWYECKUX PEAKUHM, PacCTBOpP, DJIEKTPOJIUTBI,  HEIJIEKTPOJIUTHI,
DIEKTPOJIMTUYECKAS] AUCCOLMALINASI, OKHCIUTENIb, BOCCTAHOBUTENIb, CKOPOCTH
XUMHUYECKON pEeaKUuy, XUMUYECKOE DPABHOBECHE); TEOPHUH M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Aucconuanuu, nepuomuueckun 3akoH JI. M. Menneneena,
3aKOH COXPaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHCHHS U MPEBPAIICHUS dHEPTUU
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHPOBO33PEHYECKUE 3HAHU, JIEXKAIIUE B OCHOBE INOHMMAHMS TNPUYMHHOCTH W
CUCTEMHOCTH XUMHUYECKHUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEIAEHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHUH U 0€30M1aCHOM HCIMOJIb30BAHUH BAXXHEHIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEILHOCTH YEJIOBEKA,

c(hOpMHPOBAHHOCTh YMEHHUM BBISBIISATH XapaKTEpHbIE MPU3HAKUA TOHSITHH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IOHSITHUS IIPU
ONMCAHUY HEOPTraHUYECKUX BEIIECTB U UX MPEBPALICHUM;

c()OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
coctaBieHuss (OpMyd BEIIECTB M  YPAaBHEHHM XMMHUYECKHUX  pEaKIuM,
cuctematudeckyto HoMmeHknarypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTACIbHBIX
HEOPTraHWYECKUX BEUIECTB (YyrapHblid Tra3, YIJIEKMCIBIM ra3, aMMHakK, rameéHas
U3BECTh, HETaIIEHAsI U3BECTh, MUThEBAS COJIA, MUPUT U IPYyTHE);

c(OpMUPOBAHHOCTh YMEHUIN ONpPENEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHHUAX PA3IMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAS, METAJNIMYECKasi, BOJIOPOHASI) B COSAMHEHUSX, THII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEllecTBa (aTOMHAas, MOJIEKYJspHas,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIUHECHUM,

c(OpPMUPOBAHHOCTD YMEHUU YCTaHaBJIUBATh MIPUHAJIEKHOCTD
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OMNpeneIEHHOMY KJacCy/TpyIie
COEIMHEHU (IIPOCTHIE BEIIECTBA — METAUIBl U HEMETAJLIbI, OKCUIbI, OCHOBaHUS,
KHUCIIOThI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PacKpbIBaTh CMbICI MEpUOANYECKOro 3akoHa /1.
N. MenaeneeBa u 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLLYIO, O0BICHUTEIHHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

c(OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI



xumudeckux snemeHToB JI. M. MenneneeBa, WCHONb3ysl TOHATHA «s-, P-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHHSI CBOMCTB XHUMHYECKHUX DJIEMEHTOB U UX COEAMHEHUN
1o nepuoAam u rpynnam llepuoanueckoit cuctemMbl XUMUYECKHX 351eMeHTOB 1. H.
Meneneena;

chOPMHPOBAHHOCT, YMEHHUW  XapaKTepu30BaTh (OMHUCHIBATH)  OOIIHE
XAMHUYECKHME CBOWMCTBA HEOPraHWYECKHWX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHHE T€HETUYECKOM CBS3M MEXIY HEOPraHUYECKUMHU
BEILIECTBAMH C IMIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

chOpMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XUMHYECKUE PEAKIUU II0
pa3IMYHBIM TPU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
s dekTy peakinu, U3MEHEHHUIO CTEIIEHEW OKHCIICHHUSI 3JIEMEHTOB, OOpaTUMOCTH
peakliy, y4aCTUIO KaTajanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHMU COCTABIATh YpPaBHEHUSI PEaKIUN pPa3IUYHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPaBHEHUS peaKIuii HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, TPU KOTOPBIX ATU PEAKLIMH UAYT J0 KOHIA;

cOPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TMOJTBEPKIAIOIINE
KAUEeCTBEHHBI COCTAaB pa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OMBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH pPAaCKpbhIBaTh CYIIHOCTb  OKHCJIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATHUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOM
pEeakiuu OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHeITHEero Bo3aeictsus (nmpunuui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XHUMHYECKUE IPOIIECCHI,
JIe)KAIIME B OCHOBE MPOMBIINUIEHHOTO TMOJIYyYEHUsS CEPHOM KHUCIIOTHI, aMMHAKa, a
TaKke C(HOPMHUPOBAHHOCTH TPEACTABICHUM OO0 OOIIMX HAYYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MPOOIeMaxX XUMHUYECKOTO MPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUI TPOBOJUTH BBIYHCICHUS C HCIOJIb30BAHUEM
TIOHSTHUSL «MaccoBasi JIOJsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPY XUMHYECKUX PEAKIIUSIX, MAacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUU
BEILIECTB, TEIJIOBOTO 3(P(deKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMS MAacChl
BEIIECTB, MPEBPALLCHUS U COXPAHECHUS SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIOM W JTa0OpaTOPHBIM OOOpPYZOBaHUEM, a TaKKe MpaBWia OOpaIeHUs: C



BEIIECTBAMH B COOTBETCTBMM C MHCTPYKILHUSMHU MO BBIMOJHEHUIO JTa0OPAaTOPHBIX
XUMHYECKHUX OIIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IJAHUPOBaTh M BBINOJHATH XHUMUYECKUHN
HKCIEPUMEHT (Pa3sIoKEHHE MEPOKCHIA BOJOPOAA B MPUCYTCTBUU KaTajlu3arTopa,
ONpEJENCHUE Cpeabl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHANKATOpa, BIUSHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIvy,
peakiMu MOHHOTO OOMEHa, KaueCTBEHHBIE PEakiuu Ha cynbdar-, kKapOOHAT- H
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
temaM «Metamsl» U «HemeTtannsl») B COOTBETCTBUM C IpaBUJIAMU TEXHUKU
0e30MmacHOCTH IpU OOpallleHNHU C BELIECTBAMHU U J1a0OpaTOPHBIM 000pPYAOBAHUEM,
OpPEJICTaBIsATh pPE3yJbTaTbl XUMHUYECKOI'O 3KCIepuMeHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX peakUuil U (HOpMyIUpOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJY4YaeMyH0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHHUKaIuu, UHTEepHET U Ipyrux);

COPMUPOBAHHOCTb ~ yYMEHHUW  COONIOATh  TpaBUiIa  IKOJOTUYECKU
1EeJIeCO00pa3HOro MOBEAEHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IENIAX
COXpaHEHUs] CBOETrO 3/I0POBbSl U OKPYKAIOLIEH MPUPOIHON Cpellbl, OCO3HABATH
OMACHOCTh BO3/CMCTBUS HA JKUBBIE OPTAHU3MBbI ONPEIEIEHHBIX BEIIECTB, TOHUMAs
cmbicnt mokazarens IIJIK, moOsCHATP Ha mHpuMepax CHocoObl yYMEHBIIEHUS H
MPEeI0TBPAIICHUS X BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKA;

UL O0y4aroUIMXcs ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJax IIO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBICHUM;

JUISL CIIETBIX M CJIA0OBUIAIIMX OOYy4aloUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmyiL.



Ne
n/n

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

HaumenoBaHue pa3aejgoB U TEM IPOrpaMmabl

Bcero

Pa3znea 1. TeopeTnyeckne 0OCHOBBI OPraHUYeCKONH XUMHH

[Ipenmet oprannuecko xumuu. Teopus

11 CTPOEHMS OPTaHUYECKUX COeNMHEHUN A. M. 6
bytneposa
Hroro no pazueny 6

Paszgea 2. Yriesogopoasl

2.1 [IpenenbHbIE YTIIEBOAOPOIBI — ATKAHBI 4
29 HenpenenbHble yriieBOAOPOIBI: aTKEHBI, 12
' aJIKaJINCHBI, aJIKUHBI
2.3 ApomaThdecKue yrieBo10pOIbl 4
24 [IpupoaHbIe HICTOYHUKH YTIAEBOIOPOAOB U UX 6
' nepepaboTka
Htoro no pazaeny 26

Paznen 3. Kuciiopoacoaep:kamue Oprann4ecKue coeTuHeHust

3.1

3.2

3.3

Cruptel. @eHon 6
Anpnerunsl. KapOoHoBbie KMCTOTHI. CI0KHBIC 14
a¢upsl

YrineBoabl 6

KosnyecTBo 4acoB

KourpoJubHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHbIE
(uudposbie)
o0pa3oBaTeJibHbIE

pecypchbl

bu6mmoreka [JOK
https://myschool.edu.ru/

bu6mmoreka IJOK
https://myschool.edu.ru/
bubmoreka IIOK
https://myschool.edu.ru/
bu6mmoreka IJOK
https://myschool.edu.ru/
bubmoreka IIOK
https://myschool.edu.ru/

bu6mmoreka IJOK
https://myschool.edu.ru/
bu6mmoreka IJOK
https://myschool.edu.ru/

bubmoreka IIOK
https://myschool.edu.ru/



Hroro no paszneny 25
Pa3nen 4. A3oTrcoaep:kaiiue opraHnyecKue coenHeHus

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 6

Htoro o pazneny 6
Pa3nea S. BbicokoMOJIeKYJIsIpHbIE COCAMHEHUS

5.1 [Tnactmaccel. Kayuyku. BonokHa 4

Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68

bubmmoreka [JOK
https://myschool.edu.ru/

bubmoteka IIOK
https://myschool.edu.ru/



Ne

/i HanMenoBaHue pa3iesioB U TeM MPOTrPaMMbl

Paznen 1. Teopernueckne 0CHOBbI XUMUM

Crpoenue atoMoB. [lepuonuecknii 3aKoH 1
11 [Tepnoanyeckast cuCTeEMa XUMUYECKUX
anemenToB [[. 1. Menaeneena

1.2 Crtpoenue BemiecTBa. MHOrooOpasue BEmecTB

1.3 XVWMHYECKHE PEAKIINU

Hroro no pazneny
Pa3znen 2. Heopranuyeckasi xXummusi

2.1 Mertamnsl

2.2 Hemeramisr

CBs3b HCOPraHNM4YCCKHUX U OPraHNYCCKUX
BCIICCTB

Hroro no paszneny
Pa3znea 3. Xumud u :Ku3Hb

3.1 XUMUSA U )KU3Hb

Hroro no paszneny
OBUIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME

11 KITACC

Kouu4yecTBO 4acoB

Bcero

12
26

12

18

34

68

KonTpoJsbHbie
padoThI

IIpakTH4eckue
patéoTbI

DJIEKTPOHHBbIE

(uudposbie)
o0pa3oBaTeJibHbIE

pecypchbl

bubtmoreka IIOK
https://myschool.edu.ru/

bubmmoreka IIOK
https://myschool.edu.ru/

bu6moreka IJOK
https://myschool.edu.ru/

bubmoreka IIOK
https://myschool.edu.ru/
bu6mmoreka IJOK
https://myschool.edu.ru/

bubmoreka [IOK
https://myschool.edu.ru/

bu6mmoreka IJOK
https://myschool.edu.r
u/
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