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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), mnpencraBieHHbIXx B DenepalibHOM  rOCYJapCTBEHHOM
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
Odeneparun Ha niepuoy 1o 2025 roga» (Pacnopspbkenue 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» 1y 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
coJlep KaHMsl, pe3yJbTaToB O0OydeHHss U TpeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON  OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThiO0 HUX
oOpa3zoBaHHOCTH. OHO CHYXHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHUPOJIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIbTYpPhl
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3oBaHus CPeACTBAMHU y4eOHOTO
npeaMeTa «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro OMNpenesieHbl B
nporpaMMme 1O XMMHUU € Y4ETOM CHenu(pUKU HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1enedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMKU, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOIBI M YEJIOBEKAa, KOTOpPOe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIErO0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00JIaCTsIMU IPUMEHEHUSI.

TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W >KM3HU KaxXJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3MJATENIbHAs,, KAaK HAayKa BBICOKMX TEXHOJIOTMM HAIlPaBJICHA HA pEIICHUE
IJI00ANBHBIX MPOOJEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B cooTBercTBHM C OOIIMMHU MHEISIMH U TMPUHIUIAMU CPETHEro OOIIETro
oOpa3oBaHus cojaepxanue npeaMera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJs  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOHKCHHUS
00pa30BaHus B Pa3JIMYHbIX 00JIaCTAX, HE CBS3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomiuMu  ripeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckass xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HaHUU MO0 HEOPTraHUYECKOM XMMHHU (C BKIIOYEHHEM 3HAHMM W3 OOIIeld XUMHH) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUH
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3ust
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
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOM XHMHHM BELIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHNN, a TaKXKe Ha YPOBHE CTEPEOXMMHUYECKMX M  DJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHUH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BElIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHnueckod XUMHM MOJY4YarOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KJIACCU(PUKAIIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKON PEAKLIUH.

[lonq HOBBIM YyrjaoM 3peHUss B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUUECKHI MaTepuan U (AaKTOJIOrMYECKUe CBEIACHHMS O BELIECTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas



XUMUS» O0YyJaromuMCs TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOJO0JOTUYECKUX TO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMH 53TOro 3aKkoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX W MPUMEHEHUH, a TAKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xiaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOIUMHU KYJIbTYpOJIOTHUUECKUNA W TPUKIATHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aHMOCBSI3M XUMHUHU C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHLHON W MPAKTHUUYECKOU
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHHSI K MPOIECCY
TBOpYECTBA B 00JIACTU TECOPUM W MPAKTUYECKUX MPUIIOKEHUN XUMHH, TOMOTaroT
BBIITYCKHUKY OPHEHTHUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKH OCMBICIMBATH WMH(MOpMALUIO U
NPUMEHSITh €€ Uil TIOMOJIHEHHWS 3HAHUM, pEIICHUS HWHTEUICKTyaIbHBIX U
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/1au. B 11e1oM cojepkanue yueOHOro
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OO0y4YarOMIMXCSI MHUPOBO33PEHUYECKONM OCHOBBI ISl MOHUMAHUS
dbunocodckux uaeH, TakMx Kak: MaTepUalibHOE €AUMHCTBO HEOPraHWYECKOTo U
OpraHUYeCKOro MHupa, OOYCJIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SIBJIECHUNA IMYTEM OKCIEpUMEHTa U
pelieHrs TMPOTUBOPEUYMM MEXAYy HOBBIMU (paKTaMd M TEOPETUUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHNE POJIM XUMHUHU B PEIIEHUU DKOJIOTHUECKUX Tpodiem, a
TakKe MpoOJeM COEpeKEHUsT IHEPTETUIECKUX PECYPCOB, CHIPhSI, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmmane pemeHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OoOy4Yaromuxcsi MPUHATHIC MNPOrpaMMON MO XMMHUHU TMOJXOMAbl K OIpPEeIeTICHUIO
COJIEp’KaHMsI M TIOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: peHICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku nHGOpMAIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa IPAKTUIECKON
U HCCIEN0BATEIbCKON AESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUH.

B mpakTuke mnpenomaBaHusi XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE cpeiHero odiiero oopa3oBaHusi, P ONPEICTICHUH
COJICpKATEJIbHOM XapaKTepUCTUKU ILieJied H3yYeHHs IpeaMeTa HampaBiIeHUEM
MEPBOCTETICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU



JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KylbTyphl. C
METOJMYECKOW TOUYKHM 3pEHUS] TaKOW IMOJAXOJ K OINpPEAENCHUIO IeJIed H3ydeHUus
peaMeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHMs IJIaBHBIMU LIEISIMU HM3y4Y€HHUs IpenMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) IBISAIOTCS:

e (opMHpOBaHME CHCTEMbl XMMHUYECKHX 3HAHUM KaK BakHeHIen
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIYEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUHU,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000LIEHNIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHUE C UCTOPHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX peakUuuid, HEOOXOJUMBIX Uil HpUOOpETEHHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUYECKON U TTOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHHU U CIIOCOOOB AEATEIBHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIEPUMEHTA, COOJIOJICHUEM MpPaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ aTuM, cozepkaTeslbHasi XapaKTepUCTUKA LEJed U 3a1a4 U3y4CHHUs
IIpEAMETA B IPOrpaMMe 10 XUMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpelHero oodmiero odpazoBanus. CeroaHs B
NpenoJlaBaHul  XUMHM B OoJibIIE  CTENEeHH OTHAETCS  MPEANOYTEHUE
MPAKTUYECKOM KOMIIOHEHTE COJAEp)KaHUsd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHOW OpPraHU3aluy, BJIaJCIOLIEr0 He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcCOOaMU U
YMEHUSMH aKTHBHOT'O NOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KM3HU
JUISl peLIEHUS TPaKTUYECKUX 3a/1ay.

B cBf3M ¢ ATUM Mpu U3YYEeHUH mpeameTa «XUMHUS» JOMHHHUPYIOUIEE
3HaYEHUE MPUOOPETAIOT TAaKUE LIETU U 3aJa4H, Kak:

ajanTtamnus 00y4aroluXcsl K YCJIOBHSIM JTUHAMUYHO Pa3BHBAIOLIEIOCS MUPA,
bopMHpOBaHWE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHATHIO T'PAMOTHBIX
pELICHUI B KOHKPETHBIX )KU3HEHHBIX CUTyalUsX, CB3AHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dopMupoBaHre y OOy4arOUIMXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PEelIeHus MpolJieM, MOoucKa, aHaiau3a u 00padoTku MHGOpMAIIH,
HEOOXOAUMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET



BOXHOE MECTO B TIO3HAHWM XUMHUH, a TakKXKe IS OICHKH C TO3UIUI
IKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOIIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUH C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEeMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTHUH IS MOWCKA W aHalin3a y4yeOHOW U
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KaAHMS;

dbopMUpOBaHUE U PA3BUTHE Y O0YUAIONIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHHS, HAOII0JaTeIIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, INpH IJIAHUPOBAHUU U TPOBEIACHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydaronmxcss YOEeXIEHHOCTH B TyMaHUCTUYECKOMN
HAIPaBJICHHOCTH XHWMHH, € BaXHOW POJM B PEIICHUH TIIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONBE30BAHMS, TIOTIOJTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHSA, OCO3HAHHUS HEOOXOIUMOCTH OepexHOro
OTHOUIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe MPUOOPETEHHS OIbITa
WCIIOJIb30BAHUSL TOJYYEHHBIX 3HAHUW I TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSMH.

B yueOHOM 11aHe cpenHero oOmero oOpa3oBaHUsT TPEAMET «XUMHUSI»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAayJYHBIC
IPEIMETBD.

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YYCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopaszoBaHus, cocrapiseT 68 daco: B 10 kimacce — 34 gaca (1
yac B Hefiento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpeameT oprannyeckoi XUMHH: €€ BOSHUKHOBEHHUE, pa3BUTHE U 3HAUCHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepHaIOB. Teopuss CTPOCHHS] OPraHMYECKHX
coequHennit A. M. BytnepoBsa, e€ ocHoBHBIE ToNI0keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKkux BemecTB. ['omonorus, u3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[TpencraBienne o kiacCU(pUKalMU OpraHUYecKux BemecTB. HomeHnknarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEHIIUX MPEICTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
O3HAaKOMJIEHHME C 00pa3uaMy OpPraHUYeCKHX BEHIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
OMKCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpYU HarpeBaHuu (IJI1aBJIeHHE, OOYTIMBAaHUE U TOPEHUE).

Yriesoaopoast

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKM psan. MeraH W 3TaH —
OpocTeiiline NPEeACTaBUTENN aJKaHOB: (PU3WYECKUE U XHMUYECKHE CBOMCTBA
(peakuu 3amMelieHus] U TOPEHUs), HAxXOXXIEHUE B TMPUPOJE, MOJIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U TPOIUJIEH —
OpocTeiilie NPEeACTaBUTENN AaJKEHOB: (U3NYECKUE MU XHMUYECKHME CBOWCTBA
(peakiuu  THAPUPOBAHMS, TAJOTCHUPOBAHUA, THUAPATAIMH, OKHUCICHUS W
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuus mnojauMepusauuu). [lodyyeHue CHUHTETHYECKOro
Kay4dyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIIEH
— MpPOCTEHIINNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKHUE U
XUMHUYECKUE CBOMCTBA (pEakKiuu TUJIPUPOBAHUSI, TAJOTCHUPOBAHUS, THUIpATALINH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apensl. benzoin: cocraB, crpoeHue, QpU3NYECKHE U XUMHYECKHUE CBOWCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJIYYEHUE U MPUMEHEHue. Tonyor:



cocmae, cmpoenue,  Quauyeckue U  XuMuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NOTyYyeHue U npumeHenue. TOKCUUYHOCTb
apeHoB. ['eHeTMuYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIICKAIMUMHA K
Pa3INYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HepTsaHbie Ta3bl. Hedtp um e€ mpoucxoxnenue. CrocoObl mepepaboTku HedTu:
NEPETOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), TUpoau3. IIpomyKkTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YECHMS BEIIECTB M HUX IIPEBPAILCHMN:
O3HaKOMJIEHHME C o00pa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIUH
«Heptp» u  «Yromap», MOAEIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJOr€HONMPOU3BOHBIX, MTPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA

Y U3yYEHHE €TO CBOWCTB.

PacuétHble 3anaumn.

Boluncienuss 1mo ypaBHEHHMIO XHUMHMYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranaeckue coeJUHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON U 3TaHOJ: CTPOEHUE,
dbu3nyeckue M XUMHUYECKHME CBOMCTBa (peakiud C AaKTUBHBIMU METaUlaMH,
rajJloreHOBOJIOPOJIaMU, TOpPEHHE), NpUMEHEHUE. BOIOpOJHbIE CBS3U MEXIY
MOJIEKyJIaMU CIUPTOB. JlelicTBUE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHoroatoMHble  COMPTHL. DTWICHTJIMKOIb W  [JIMUEPUH: CTPOCHHUE,
buznueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMU
MeTajUlaMH, KadeCTBEHHasi PeakilMs Ha MHOTOATOMHBIE crupThl). JleiicTBue Ha
opraHusM 4enoBeka. [[pumeHeHre riaunepruHa u STUICHTJIMKOJIS.

®deHon: CTpOCHUE MOJEKYJbl, (U3UYECKUE U XUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpneruibel U Kemouwvl. DopManbleru, aneTanbAETUN:  CTPOECHUE,
bu3nUecKkue U XUMHUYECKHE CBOWCTBA (PEaKIMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KauE€CTBEHHbIC PEAKIINH), OJyYCHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE TIpejiebHbIC KAapOOHOBBIE KHUCIOTH.. MypaBbUHAS W
YKCYCHasi KUCJIOTBI: CTpoeHue, (hU3nYecKrue U XMMHUYECKUEe CBOWCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), modyyeHue u NpuMeHEHHE.
CreapuHOBasi M OJICMHOBAsl KHUCJIOTHI KaK MPEJACTABUTENIM BBICIINX KapOOHOBBIX
KHUCIIOT. Mblia Kak COJTHM BBICIIIUX KapOOHOBBIX KHCIJIOT, KX MOIOIIEE ICHUCTBHE.



Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cl10kHbIX 3¢upoB. XKupsl. 'naponns xupos. Ilpumenenne xupos. buonoruueckas
POJIb )KUPOB.

VYrineBoabl: cocraB, KilacCUQUKanus ~ YIJIeBOAOB  (MOHO-, JHU- W
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
ruapokcuiom Menu(ll), oxucieHne amMmmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJAE, NMPUMEHEHHUE,
ounonoruueckas poib. otocunTe3. pykTo3a Kak U30MEP IIIFOKO3BI.

Kpaxman u menntono3a Kak npupojaHsle noiuMepsl. CTpoeHue Kpaxmalia U
HEeJUTI0I03bl.  PU3NYecKue W XUMHYECKHE CBOWCTBAa Kpaxmana (THIpOJu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEPUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W HUX MPEBpalCHUIL:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Mmeau(1l)), MHOroaroMHbBIX CHOUPTOB (B3aUMOJCHCTBHE TIJIMLEPUHA C
ruspokcuiom Meau(ll)), anpaernoB (OKUCIIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmemu(ll), B3laumopeicTBHE Kpaxmalia € HOJOM),
IIPOBEICHHUE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbluncienydss 1Mo YpaBHEHHIO XHUMHUYECKOM peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoaeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble OpraHUYecKue coeAuHeHus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuuHas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenKkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
HAOJII0/ICHUE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OEJIKOB MpH
HarpeBaHuM, LIBETHbIE pEaKLUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJINMEPU3ALS U MOJTUKOHIEHCALUS.



OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMsS BELIECTB M HUX IPEBPAILCHHIA:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peannsanus MEeXIPEIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIHUX €CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUNoTE3a,
3aKOH, TEOpHs, aHaJIW3, CUHTE3, Kiaccu(uKaius, MNepuoIudyHOCTh, HAOII0ICHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIHPOBAHUE.

®duzuka: MmaTepus, OdHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HSHEPreTUYECKUN ypPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranu3M, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OHMOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbI€, TOILUIMBO,
pECYpCHI.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
UCKYCCTBEHHBIX M1 CHHTETHUECKHX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHU. ATOMHBIC opOuTamu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

ITepuonnueckuii 3akoH u Ilepuoanueckas cucreMa XUMHUYECKUX IJIEMEHTOB
. Y. MenneneeBa. CBsi3b MepUOINYECKOTO 3aKoHA U [lepnoauyeckoil cucTeMsl
xumudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX W CIIO)KHBIX BEIIECTB IO TPYIIaM M TEPUOJIAM.
3HadYeHue MepuoAMIYECKOro 3aKOHA B Pa3BUTHH HAYKHU.



CrpoeHue BeliecTBa. XUMHUYECKass CBsI3b. BuAbl XHUMHUYECKOW CBSI3U
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, MOHHAs, MeTauimdyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTtopHsiil). Bomoponanas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATETILHOCTS.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJSIPDHOTO  CTPOEHHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEAMHEHU. Homenknatypa
HEOpPraHUYECKNX BeIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3IMYHBIM KJIaccaM.

Xumuueckas — peakuud. Kimaccupukanuss — XMMHYECKMX — peakluil B
HEOPraHWUYECKOW M OPraHUYE€CKOW XWMHUHU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB,
3aKOH COXPaHEHUs U IIPEBPALLCHUS SJHEPTUU TP XUMUUECKUX PEAKLIUSAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3nu4HbIX (pakTopoB. OOpaTUMBbIC
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

Dnektponutuueckas auccounanus. CuiabHble U ciiadble 3neKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, [IEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tadaui «Ileprogudeckas cucrema XxuMuaeckux sjaementos . U.
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAOIIOJCHUE U
OIMMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIOKEHUE MEPOKCUIA
BOJOPOJIa B MPUCYTCTBUU KaTajan3aTOpPa, ONPENEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, PEaKUUH HOHHOrO oOMeHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusHue pa3inyHbIX (DAKTOPOB Ha CKOPOCTH
XAMHUYECKON pEaKIUm».

PacuérHble 3anaumn.

Pacu€étel 1O ypaBHEHMSM XMMHYECKHX pPEaKUU, B TOM YHUCIIE
TEPMOXHUMHUYECKHAE PACUEThI, PACUEThl C HCHOJIb30BAHUEM IOHATHUS «MaccoBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilomoxxkenue HemetaisioB B llepuoamueckor cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOEHHS aTOMOB.



®u3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (rajoreHOB, CEPbI, a30Ta,
docdhopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAMHEHUN).

[IprMeHeHNE Ba)XHEVIIMX HEMETAIIOB U KX COCUHEHH.

Merannel. 1lonoxenne meramnoB B llepuonnueckon cucreMe XUMHYECKUX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme gusnyeckue cBoicTBa MetauioB. CIUiaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSYKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUH.

OOmue cnocoObl nmomydeHus: MetauioB. [IpuMeHeHne MeTaiioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HHUS BEIIECTB W WX NPEBPALICHUN:
U3y4YeHUE KOJUIEKIMH «MeTayuibl M CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
HKCIIEPUMEHTAJILHBIX 3a/a4, HAOJIOJEHUE W OIMCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHJIA ATIOMUHHUSA C PACcTBOpaMU
KHUCJIOT U LIEJI0YeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuérnblie 3anaun.

Pacuérpl mMaccel BelecTBa Wi 00bEMA ra3oB IO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUU, €CIIU OJTHO
Y3 BEILIECTB UMEECT MPUMECH.

XuMHuS ¥ KU3Hb

Ponp xuMum B oOecrieyeHUH SKOJIOTHYECKOM, SHEPreTHYECKON W IHIIECBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOHIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BELIECTB U MAaTEpUATIOB: BAXKHEHUIINE CTPOUTEIbHBIE
MaTepualibl, KOHCTPYKIMOHHbIE MAaTEepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualbl JJIsl 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE M MUHEPAJIbHbIC
yaoOpeHus.

XuMHST U 30pOBBE YEJIOBEKA: MPaBWUJIAa HCIOJb30BAHUA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia 0€30MaCHOT0 UCIOIb30BaHUS MpenapaToB OBITOBON XUMUU
B MIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.



Peanuzamusi MeXOpeaIMETHBIX  CBsI3ed MpU  HM3yYEeHUM oOwmed u
HEOpraHuyeckoil xumuu B 11 Kitacce OCyIIeCTBIISETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMX €CTECTBEHHO-HAyYHBIX MOHATHM, TaK U MOHITHH, SBIIAIOIINUXCS
CUCTEMHBIMHU JIJIS1 OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIMKIIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAY4HBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHE, SBICHHE.

®dusznka: MaTepusi, SHEpPrus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paJIM0AKTUBHOCTb, MOJIEKYJIA, SHEPIETUUYECKUM YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHME BEIECTBA, (PU3MUECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHMSI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, J3KOCHCTEMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OpTaHU3ME.

['eorpadus: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILIIUBO,
pecypcsl.

TexHonorus: XMMHUYECKasi NMPOMBIIIIEHHOCTb, METAJUTyprusi, IMPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPUAIOB, CEJIBCKOXO3SMCTBEHHOE IPOU3BOJICTBO, IHILIEBAs
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIICHHOCTb,  MPOU3BOACTBO
KOCMETUYECKHX IpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUAJIOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMUUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0Imero oo0pa3oBaHus (JUIHOCTHBIM,
METamnpeIMETHBIM H  TpeaMeTHbIM). HaydHo-meTomudeckold OCHOBOM  AJis
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0O0pa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HAHUE OOYYAIOUIMMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIIBHOCTH M CAMOOIIPEICTICHUIO;

HaJIMYUE MOTUBALMU K OOyUEHHUIO;

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

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXxcs PYyKOBOJCTBOBAaTbCS B CBOEH
JESITEIbHOCTH II€HHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMH, MPHUCYIIUMH I[€T0CTHON
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIMYUE MPABOCO3HAHMSI SKOJIOTHUECKON KYIbTYpPhl U CIOCOOHOCTH CTaBHUTH
LEJH U CTPOUTDH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHMS IMpeaMeTa «XHUMHsD) JOCTHTaloTCsi B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTHUECKUMHU, COLIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOpMaMud W  TpaBWIaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  IpoIeccaM
CaMOIIO3HAHUS, CAMOPAa3BUTUSI W HPABCTBEHHOTO CTAHOBJICHHS JUYHOCTH
00y4Jarommxcs.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS TMpeaAMeTa «XHUMHSD) OTPaXKaroT
C()OPMUPOBAHHOCTh OIBITA TMO3HABATEIBHOM W TPAKTUYECKON JEeATEIbHOCTH
oOyJaroluxcs Mo pean3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YaCTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YJArOIIUMHUCS CBOUX KOHCTHTYIIMOHHBIX MpaB U 00sI3aHHOCTEH,
YBa)XCHUS K 3aKOHY U MPABOTIOPSIKY;



MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILICHHI B KOJUUIEKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHBBI, HAMEPECHHS, JIOTHKY W
apTyMEHTHI IPYTUX MPU aHATN3E PA3IUIHBIX BUJOB YIEOHOU IeATEILHOCTH,

2) IAaTPHOTHYECKOI0 BOCIIUTAHHUSA:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
NPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, UYTO JOCTIKEHHUS HAyKH €CTh pe3yJbTar
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOMOTIUBBIX  AKCIEPUMEHTAIbHBIX  ITOMCKOB,
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) AIyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHbIE C XUMUUYECKUMHU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEJAEHUE M TMOCTYIKU CBOMX TOBapUIIEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEeW 310poBOro u Oe3omacHoro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (PH3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COONIO/IeHNsT TIpaBWi 0O€30MacHOr0 OOpaleHusi C BeHleCTBAaMU 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 HENPHUATHUS BPEAHBIX MPUBBIUCK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TPy10BOI0 BOCIIMTAHMS:



KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIENOBATEILCKON
NeSATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUHM NPAKTHUYECKUX 3ajad
COI[MAILHOM HAMPABJICEHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

WHTEpeca K MPAKTUICCKOMY M3YUEHHUIO0 MPodeccruil pa3IMvaHoOro pojia, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMHUHU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBaHus, Oyayiied MpoPeccuu U peanu3aluud COOCTBEHHBIX MKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 1I€JI€CO00Pa3HOTr0 OTHOUIECHUS K TMPUPOJAE, KaK HUCTOYHUKY
CYILIECTBOBAHMS KU3HU HAa 3€MIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHHUS
SKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHME MMPUPOJTHOU U COLIMATIBHOW CPEIbL;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUW XUMHH  JUIS
pELICHUSI BOMPOCOB PAlMOHAIIBHOTO MPUPOIOTIOTIB30BAHUS;

AKTUBHOTO HENPUATHS JNCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAKOIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIaTh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
onbITa JEATEeIIbHOCTH AKOJIOTHYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIIOCOOHOCTH M yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poiid B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpecTaBiIeHus] 00 OKpYKAroIeM MHUpE KaK O €IMHCTBE MPHUPOIBI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKXAEHHOCTH B  0OCOOOW 3HAYMUMOCTHM XUMUHU JJISI  COBPEMEHHOM
UMBWIN3ALMU: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOMl pOJK B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIIEHUN TI00aTBHBIX TTPOOIEM



YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
HKOJIOTUYECKON O€30I1aCHOCTH, B Pa3BUTUH MEIUIMHBI, OOECIEUYEHUU YCIIOBUMI
YCIEIIHOTO TPpyJa M SKOJIOTMYECKM KOM(OPTHON JKM3HM KaXKIOro 4iEHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMaHUs CYLIHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NOJIy4aeMble 3HAHUS JJI aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAOILEr0 MUpa U
MPOUCXOSAIINX B HEM U3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHBIC 3aKIIOYCHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUMXCA JaHHBIX C LEJIbI0 IOJTYYEHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

WHTEpeca K NO3HAHMIO U UCCIIE0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTM M CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUN 10 XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax NmpodhecCuOoHaIbHON
NEATEIIBHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pPe3yJIbTaThl OCBOCHUSI YUEOHOIrO MpeaMeTa «XUMHUs» Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HauUMMble A9 (QOPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYarOLIUXCS
MEXIUCIUIUITMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOUINE
[EJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuu@uKky MeTOJ0B TMO3HAHMS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,
PETYJISTUBHBIE), o0ecreynBarome dbopmupoBaHue (YyHKIHMOHAIBHON
I'PaMOTHOCTH M COLMATbHOM KOMIETEHIIMN 00yUYarOIINXCs;

CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIE
MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLMAIBHON ITPAKTHUKE.

MeranpeaMeTHbIE PE3YIbTAThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICVCTBUSIMH.



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 JIOTUYECKOTO MBIIIICHUS —
BBIJICJISITh XapaKTEpHbIE MPU3HAKKU TOHATUM M YCTAHABIMBATh WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JJI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUU

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

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHWE PACCYXXJCHHS (MHAYKTUBHBIC, JCIYKTHBHBIC, IO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTPUBAEMbBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIUYECKUE
(3HAaKOBBIE) MOJICIIU, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATEJIbHBIX W MPAKTUYECKUX 3ajad,
MPUMEHATh Ha3BaHHBIE MOJIEIbHbBIC MPEICTABICHUS /ISl BBISBICHUS XapaKTEPHBIX
MIPH3HAKOB U3y4ae€MbIX BEIIECCTB U XMMUUECKUX PEAKIIMIA.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOTO IO3HAHUS BEIIECTB M XUMHYECKHX
peaKkuui;

dbopMyIUpOBaTh SN U 3a1a4U UCCIIEI0BaHUs, UCTIOIb30BaTh MOCTABJICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIaJICTh HAaBBIKAMU CaMOCTOSITCJIBHOTO IIJITAHUPOBAHHUS U  IPOBEIACHUS
YYCHHUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJI0M
MpoIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISAITh 00OCHOBAHHBIN OTYET O MPOEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIILHOMY



MOUCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ad, NPUMEHEHHUIO pa3IHnYHBIX
METO/IOB [TO3HAHMSI.

3) pabora ¢ unpopmaunmeii:

OpUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHUKAX HWHPopManuu (HaAy4yHO-
NOMYJsSpHAasl JUTepaTypa XHMHUYECKOTO COJIEpP)KaHHWs, CIPAaBOYHBIE IOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OOPMALMIO PA3TUYHBIX BHIOB U (HOpM
peICTaBICHHUS, KPUTHUYECKH OLICHUBATH eé JOCTOBEPHOCTh U
HENPOTHUBOPEUHBOCTD;

bopMyIMpoBaTh 3alpPOChl U MPUMEHSTH PA3IUYHbIE METOJbI MPU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3ajay
OTpEENEHHOTO THUIIA;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHH U Pa3TMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (GOpMy  TMPEACTABICHUS
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa Mmpu pabdoTe ¢
XUMHUYECKON HH(OpMAIMel: TNpUMEHATh MEXIpeaAMeTHble ((du3nueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00OpeBUATYpPbI, HOMEHKIATYPY;

UCIIOJI30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJMYECKHUE CPEACTBA
HaIJISIHOCTH.

OBgiajeHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU JAeHCTBUSIMM:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX Aa€MOI TeMbl B XOJ€E Maaora u/uin
JUCKYCCUM,  BBICKa3bIBaTh  HJeH, (OPMYyJIHpPOBaTb CBOU  TPEMAJIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C MpE3EHTalueil pe3ylbTaTOB MO3HABATEIbHON JESTEIbHOCTH,
MOJy4YEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO HCCIIEJOBAHUIO CBOMCTB
M3y4YaeMbIX BEILECTB, pealu3aluy y4eOHOro npoexkTa u (hopMyaupoBaTh BbIBOIbI
N0 pe3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUHN B
X0J1e 00CYKIeHUSI 1 0OMEHa MHCHUSIMH.

OBgilaieHHe YHMBEPCAJIbHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO
NeSITENIbHOCTD, Ompezensds e€ Ield W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraeéMblii aJrOpuT™M JACUCTBUN MpHU
BBITIOJTHEHWU Y4YeOHBIX U HCCIIEIOBATEIIbCKUX 3ajay, BbIOMpaTh HauboJsee
3¢ deKTUBHBIN Ccrmoco0 MX pemeHuss ¢ y4€TOM TMOJyYeHHs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEaKIUsX;



OCyHICCTBJIATH CAMOKOHTPOJIb CBOEH ACATCIIPHOCTH Ha OCHOBC CaMOaHaIn3a
Hn CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenMeTHble pe3yJabTaThl OCBOEHUS Kypca «OpraHuuyeckas XUMHSI»
OTpaXkaroT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIUM XUMHUH B TO3HAHUM SIBICHUI
npuposibl, B (GOPMUPOBAHMU MBINUICHUS U KyJbTYpbl JIMYHOCTH, €€
(GyHKIMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeHISHUs TPAKTUYECKUX 3a]1a4
U DKOJIOTMYECKHM OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TMOHATUS (XUMHUYECKUH DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIA, BAIEGHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, XUMHYECKas
CBSI3b, CTPYKTypHasi ¢dopmyina (pa3BEpHyTass U COKpalll€HHAs), MOJb, MOJISIpHAs
Macca, MOJIPHBIM 00BEM, YIIEpOJHBbIN cKeneT, (yHKIHOHANbHAS TpyIIa,
panukan, U30MepHs, U30MEPhI, TOMOJIOTUYECKHUIN PsZl, TOMOJIOTH, YTJIEBOIOPOIbI,
KHCJIOPOA, U a30TCOJEpKAIIUE COCAMHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHUS); TEOPUU U 3aKOHBI (TCOPUS CTPOCHUS
opranuueckux BemiectB A. M. bytnepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHHN S3bIK XUMHU, MUPOBO33PEHUYECKHUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBONCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIOJIb30BAHUM BAXKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
MPAKTUYECKOM JEATEIbHOCTH YEIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI ¥ MPEBPAIICHUN OpPraHUUYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJIb30BATh XUMHUUYECKYIO CHUMBOJIMKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMysT OpraHMYECKHMX BEMIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBIIMBaTh MOJIETH MOJIEKYJl OPTraHMYECKHX BEUIECTB JI1 WILTIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;



c(hOpMHPOBAHHOCTh YMEHUW YCTaHABIWBATH MPUHAIJIC)KHOCTh HM3yUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIAcCy/Tpynne CoequHEHUN (yrieBOJOPOAbl, KHUCIOPOA U a30TCOAECpPIKaIIne
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEAMHEHUS), JaBaThb WM Ha3BaHUA II0
cucremarnueckod HomeHkiarype (IUPAC), a Ttakke nmpuBOAUTH TpUBHUAILHBIC
Ha3BaHMS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOMWICH, AalETUJICH,
STWICHTJINKONb, TJHIECPUH, (eHoN, (HOopMaNbIeTH I, aleTaabIeTHI, MypaBbHUHAsI
KHUCJIOTA, YKCYCHAsi KUCJIOTa, OJIEMHOBAs KUCJIOTA, CTEAPUHOBAs KUCIIOTa, TJIF0K03a,
bpykTO3a, Kpaxmall, IeJUII0I03a, TJIUIHH);

cOPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOW CBSI3H B
OpPraHUYECKUX COCAUHEHUSX (OJMHAPHbBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TIOJIOXKEHUSI TEOPUH CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa a1t 00bSCHEHHS 3aBUCHMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPa3IHUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, STWJIEH, MPOIMIICH, alleTHJICH,
oyranuen-1,3, metunOyraauen-1,3, GeH30JI, METAaHOJ, ATAaHOJ, STUJICHIJIUKOJb,
TIUIEpUH, (EHON, aleTalbACeTu]l, MypaBbUHAasi U YKCYCHasi KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [eJUII0JI03a, AMUHOYKCYCHAsl KUCIIOTa), WILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

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

c(OpPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOJIYKTa
peakiuu 10 W3BECTHBIM Macce, O00bEMY, KOJUYECTBY OJHOTO M3 HCXOAHBIX
BEILIECTB UJIU MPOYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJaJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMUYECKUX SBJICHHUN (HaOt0IeHNEe, M3MEPEHUE, IKCIIEPUMEHT, MOJISJIMPOBAHNUE),
UCIIOJb30BaTh CHUCTEMHBbIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJia MOJIH30BAHUS XUMUYECKOU
MOCYJI0OM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBWiia OOpaIeHUs C



BEII[ECTBAMH B COOTBETCTBHH C MHCTPYKIHMSIMHU TIO BBITOJTHEHHUIO J1a00PaTOPHBIX
XUMUYECKHUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMUYECKHUM
HKCIIEPUMEHT (TIPEeBpAILEHUs OPraHUYECKUX BEIIECTB MPU HAIPEBAHUHU, MMOTYUEHUE
TWIEHA M M3YyYEHHE €ro CBOICTB, KAaYECTBEHHbIE pPEAKUUHU OPraHUuYeCKHX
BEILIECTB, JICHATypalus OCJIKOB NpPU HArpeBaHUU, I[BETHBIC PEAKIMU OCJIKOB) B
COOTBETCTBHMM C TpaBWJIaMU TEXHUKM O€30MacHOCTH 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;

chOpMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, MOJY4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOJIIOJaTh  TIpaBUJia  SKOJIOTMYECKU
1[e71IecCO00pa3HOTO TOBEJICHUSI B OBITY W TPYIOBOM JAEATEILHOCTA B LEJSX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAOIIEH IMPUPOJHOM Cpelbl, OCO3HABATh
OMAaCHOCTh BO3JICMCTBUSA HA JKHUBBIE OPraHU3MbI ONPEACIEHHBIX OPTraHHUYECKUX
BEIECTB, MOHMMasi cMbica mokaszatens [IJIK, moscHsATh Ha mpumepax crocoObl
YMEHBUIEHUSI W TNPEJOTBPAIICHHUS] HMX BPEAHOTO BO3ACHCTBUS Ha OpraHU3M
YEJI0BEKa;

JUIsl 00y4arouuxcsi ¢ OTPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3]I0POBbS: YMEHUE
MPUMEHSThL 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBICHUM;

JUISL CIENBbIX M CHA0OBUASIIUX OOYYaIOIIUXCS: YMEHHE WCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy obo3HaueHui JI. Bpaiinsg nis 3anmucn XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHS Kypca «OOIass U HeopraHudeckas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  TPEJCTABICHHH: O XHMHUYECKOH  COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B T[IO3HAHUU SIBJIICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYECKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO W MPUPOHOM

cpene;



BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, W30Tom, s-, pP-, d-
AJIIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIIEHb OKUCJIEHUS, XUMUYECKasl CBA3b
(KOBaJIGHTHAs, MOHHAS, METAJUTMYECKAas, BOJOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKA,
TUMNBl XUMHYECKHX  PEAKIUH, PaCTBOpP, IJIEKTPOJUTHI, HEIICKTPOIUTHI,
ANEKTPOJIUTUYECKAST JIUCCOLUAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Aucconuanuu, nepuomuueckun 3akoH JI. M. Menneneena,
3aKOH COXPAaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHMS U MPEBPAIICHUS dHEPTUU
IpU XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUM SA3BIK XHUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XMMMUYECKUX SIBIICHUM, (PAKTOJIOTUUECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIINX HEOPTAaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIHLHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IOHSITHUS IIPU
ONMCAHUY HEOPTraHUYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJIb30BATh XUMHUUYECKYI0 CHUMBOJIMKY JJISI
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuaabHble Ha3BaHUS OTAECIbHBIX
HEOPTaHUYECKUX BeEIIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
U3BECTh, HETAIIEHAs! U3BECTh, MUTHEBAS COMA, TUPUT U JIPyTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XAMHUYECKUX DJIEMEHTOB B COCIUHEHUAX PA3JIMYHOIO COCTABA, BUJ XUMHYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAS, METAJNIMYECKasi, BOJIOPOHASI) B COSAMHEHUSX, THII
KPUCTAUTNYECKON PpeIIETKH KOHKPETHOTO BeIlecTBa (aTOMHas, MOJEKYJspHas,
WOHHAs, METAJJTUYECKas), XapaKTep CpPe/ibl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
COCIMHCHMI;

chOpMHUPOBAHHOCTh YMEHUU YCTaHaBJIUBATh MIPUHAJIEKHOCTD
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAeNEHHOMY KIaccy/rpymnie
COEIMHEHUN (MPOCThIE BEHIECTBA — METAJUIbl U HEMETAJIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICII TIEPUOANMUECKOTO 3aKoHa /JI.
N. MenaeneeBa u 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLLYIO, O0BICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJIECKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHToB 14 mnepuonoB Ilepuonnueckoit cucTeMbl



xumudeckux snemeHToB JI. M. MennueneeBa, WCHONb3ysl TOHATHA «s-, P-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COEAMHEHUN
1o nepuoAam u rpynnam llepuoanueckoit cuctemMbl XUMUYECKHX 351eMeHTOB 1. H.
Meneneena;

chOPMHPOBAHHOCT, YMEHHUW  XapaKTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKUE CBOMCTBAa HEOPraHUYECKUX BEIIECTB  Pa3IMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHUE T€HETHUYECKOM CBSI3M MEXK]y HEOPraHUYECKUMU
BEILIECTBAMH C IMIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

chOpMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XUMHYECKUE PEAKIUU II0
pa3IMYHBIM TMpPU3HAKaM (YUCIY M COCTaBYy pEarupyroluX BEIIECTB, TEILIOBOMY
ahdekTy peakinu, U3MEHEHHUIO CTEMECHEW OKHUCIICHHS DJIEMEHTOB, 0OpaTUMOCTH
peakliy, y4aCTUIO KaTajanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YPAaBHEHHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TIOJIHBIE U COKpaIIEHHBIC YPaBHEHUS peaKIMii HOHHOTO OOMEHAa, yUUThIBas
YCJIOBUS, TPU KOTOPBIX ATU PEAKLIMH UAYT J0 KOHIA;

cOPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TMOJTBEPKIAIOIINE
KAUECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OMBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pPacKpbIBaThb CYHIHOCTb  OKHCJIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATHUX PEaAKIUM;

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

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMHUYECKUE IPOIIECCHI,
JIeXkKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUs] CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke C(HOPMHUPOBAHHOCTH MPEACTaBICHUM 00 OOLIMX HAYYHBIX MPUHIMIIAX U
HKOJIOTHYECKUX MPOOIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUN TPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
TIOHSTHUSL «MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPU XUMHYECKUX PEAKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO W3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUU
BEILIECTB, TEIJIOBOTO 3((eKTa peakiud Ha OCHOBE 3aKOHOB COXPaHEHMS] MacCChl
BEILIECTB, MPEBPAIICHUS U COXPAHEHHUS YHEPTHUH;

c(hOpMHPOBAHHOCTh YMEHU COOJI0O/IaTh MPAaBUIIA TTOJIH30BAHUS XUMUYECKOM
MOCYJI0OM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuia OOpaIeHus: C



BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU MO BBIMOJHEHUIO JTa0OPaTOPHBIX
XUMHYECKHUX OIIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IJAHUPOBaTh M BBINOJHATH XHUMUYECKUHN
HKCIEPUMEHT (pa3sIoKEHHE MEPOKCHIA BOAOPOAA B IMPUCYTCTBUM KaTalu3aropa,
ONpEJENCHUE Cpeabl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHANKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIvy,
peakiMu MOHHOTO OOMEHa, KaueCTBEHHBIE PEakiuu Ha cynbdar-, kKapOOHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCIEPHUMEHTAIBHBIX 3a1a4 I10
temaM «Metamsl» U «HemeTtannsl») B COOTBETCTBUM C IpaBUJIAMU TEXHUKU
0e30MmacHOCTH IpU OOpallleHUH C BELIECTBAMH U J1aDOpaTOPHBIM 000pYI0BaHUEM,
OpPEJICTaBISITh PE3yJIbTaThl XUMHYECKOI'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);

COPMUPOBAHHOCTh ~ yYMEHMH  COOMIOAATh  MpaBuja  HKOJIOTMYECKU
1EeJIeCO00pa3HOro MOBEAEHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IENIAX
COXpaHEHUs] CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABAThH
OIMACHOCTh BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs
cmbicit mokazarens IIJIK, mosicHATP Ha mnpuMmepax cHnocoObl yMEHbUIEHUS M
MPEeI0TBPAIICHUS X BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKA;

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJax IIO3HAHUS BEIIECTB U
XMMHUUYECCKUX SIBICHUM;

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

bopmyi.
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ara
KonTpoanb uudgposbie
Tema YpokKa Bce p HpaKTﬂqec H3Yy4eH
Hble o0pa3oBaTe/ibH
ro KHe padorpl | HA

n pa60T1>1 bI€ peCcypcChbl

[Ipenmer opraHM4YEeCcKON XUMUH,
€€ BOBHMKHOBEHHUE, PA3BUTHE U 1
3HA4YCHHE

Teopus crpoeHus
OpPraHMYECKUX COCIUHEHHUH A.
M. bytneposa, €€ OCHOBHBIE
ITOJIOKEHUS

IIpencrasienue o
KJIaCCU(UKALUU OPTaHUYECKUX
BemecTs. Homenkiarypa
(cucremaTnyeckas) u
TPUBHUAJIbHBIE HA3BAHUS
OpPraHMYECKUX BEIIECTB

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUU PSJT




MeraH u 3TaH — NpocCTEeUIINe
MIPEICTABUTENH AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBONCTBA

OTUJIEH U IPOIUIIEH —
pocTelne npeacTaBuTeNIn
QJIKEHOB

[TpakTuueckast paborta No 1.
«[lony4yenuie sTunCeHA U
W3Y4YEHUE €r0 CBOMCTBY»

Ankanuensl. byraauen-1,3 u
metunoyraauen-1,3. [lomyuenue
CUHTETHUYECKOTO KaydyKa U
PE3UHBI

AJIKMHEBL: cocTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUUECKUI
pAl. ALleTHIIEH — MPOCTEUIIIHI
MPEICTABUTENDL ATKUHOB

Briuucnenust no ypaBHEHUIO
XUMHYECKON peaKIuu




ApeHbl: OEH30J1 ¥ TOITYOJL.
TOKCUYHOCTH ApEHOB

I'eHeTH4eckas CBSI3b
YTJIEBOJIOPOIOB,
MPUHAJISKAITUX K PA3ITUUYHBIM
KJ1accam

[TpupoaHbIe HCTOYHHUKH
YTJIEBOJOPOAOB: IPUPOAHBIN a3
U TIONyTHBIE HE(TAHBIC Ta3bI,
HEPTH U MPOTYKTHI €€
nepepadoTKu

[IpupoHbIE HCTOYHHUKHU
YTJIEBOJOPOAOB: IPUPOAHBIN a3
U TMONyTHBIE He(TAHBIE Ta3bl,
He(PTb U MPOIYKTHI €€
nepepadoTKu

KonTponbhas pabota no
pazzeny «YTIeBoJOPOIbI»

[IpenenbHbBIE OAHOATOMHBIE
CIIUPTBL: METAHOJ U 3TAHOI.
Bonopoanas cBs3b

MHOroaTroMHBbIE CIIUPTHI:
STUJICHTIIUKOJIb U TIULEPUH




DeHOoII: CTPOCHUE MOJIEKYJIBI,
bu3nyeckrue 1 XUMUUYECKHE
CBOWCTBA, IPUMEHEHHE

Anpaeruapl: GopManbaeTu u
areraiapaerunn. Anerod

OI[HOOCHOBHBIG MMpCACIbHBIC
Kap6OHOBLIe KHCJIOTBI:
MypaBbUHAas U YKCYCHasd

[TpakTuyeckas padora Ne 2.
«CBo¥icTBa pacTBOpa YKCyCHOM
KHUCIIOTBI»

CreapuHOBas U OJICMHOBAs
KHCJIOTBI, KaK MMPEACTaBUTCIIN
BBICIIIUX Kap6OHOBLIX KHUCJIOT

MEI1a KaK COMU BBICIITHX
KapOOHOBBIX KUCIIOT, HX
MOIOIIIee NEUCTBUE

CrnoxHble 3(upbl Kak
IPOM3BO/IHBIE KAPOOHOBBIX
KUCIOT. [ Maposn3 cinokHbIX

3¢upos




JKupsl: Tunponns, NpUMEeHEHHE,
Ouosiornyeckas poib KHPOB

YrieBoasl: COCTaB,
kinaccudukanus. BaxHeimme
MIPEACTABUTENH: TIIOKO03a,
bpykTo3a, caxaposa

Kpaxman u nemnoinosa kak
HPUPOIHBIE ITOJIUMEPDI

KonrponbHas pabora no
paszeny
«Kucnopoznconepxamue
OpPraHUYECKHUE COCTUHEHUS»

AMMWHBI: METHJIAMHUH U aHHJINH

AMMHOKHUCIOTHI KaK
aM(pOTepHBIC OPTaHNYECKHE
COEIUHEHUS, UX OMOJIOTHYECKOE
sHauenwne. [lentuaer

benku xkak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COCIMHECHUSA




OCHOBHBIE TTIOHATHS XUMHHU

3

3 BBICOKOMOJICK YIS PHBIX 1
COCIMHEHUN
OCHOBHBIE METO/bI CHHTE3a

3 | BBICOKOMOJIEKYISPHBIX 1

4 | coemunenui. [InacTmaccel,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB 34
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11 KJIACC

J

Tema ypoka

KoanuecTBo 4acoB

Bce
ro

KonTpoa
bHbIE
padoThI

IIpakTHye
CKHe
padoThI

Jara
usyue
HUS

JIEeKTPOHHBIE
uugposbie
o0pa3oBareJib
HbIEe pecypchbl

XUMHAYECKAHN DJIEMEHT. ATOM.
DnekTpoHHas KOHGUTypalus aTOMOB

Ilepuoauueckuii 3aK0H U
[lepuoanueckast cucreMa XMuMHYECKUX
anemenToB M. 1. Menaeneepa, ux
CBSI3b C COBPEMEHHOU TEOpUEH
CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
XUMHUYECKHX DIEMEHTOB U UX
COEIMHEHUH 110 TPYIIIaM U IEPUOIAM.
3HaYeHHUE MEPUOIUIECKOTO 3aKOHA U

CHCTEMBI XUMHUUYECKHX 3yiemMeHToB JI.1.

Menpeneena B Pa3BUTHU HAYKU

CrpoeHue BeniecTBa. XuMudeckas
CBsI3b, €€ BUJIbl; MEXaHU3MBI
00pa30BaHUs KOBAJICHTHOM CBSI3H.
Bonoponnas cBa3b




BaneHTHOCTS.
DJIEKTPOOTPULIATENBHOCTh. CTENIEHb
okucieHus. BemiecTBa MOIeKyIspHOTO
¥ HEMOJIEKYJIIPHOTO CTPOEHUS

[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HctunHbIC U KOJUIOUHBIE PACTBOPHI.
MaccoBas 1014 BElIECTBa B PACTBOPE

Knaccudukanus 1 HOMEHKIATypa
HEOPTaHUYCCKUX COGI[I/IHCHI/IfI.
['eHeTHYeCKast CBSA3b HEOPTaHMUECKIX
BEILIECTB, PA3IMYHBIX KJIACCOB

Knaccugukarus XuMUuecKux peakuui
B HEOPraHUYECKOU U OpPraHu4eCKON
XUMHUH. 3aKOH COXPaHEHUS MacChl
BEIL[ECTB; 3aKOH COXPAaHEHHUs U
IIPEBPAILCHHS SHEPTUU TIPH
XUMUYECKHUX PEaKIUAX

CxopocTts peaknun. OOpaTumbIe
peakuuy. XMMHUYECKOE PAaBHOBECHE




[IpakTuyeckas padora Ne 1. «Bnusiaue
pas3In4HbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIINH»

DIEKTPOTUTHYECKAS TUCCOIHALINS.
[IoHATHE O BOZOPOIHOM IIOKA3aTeIIe
(pH) pactBopa. Peakiiuu HOHHOTO
oOMeHa. ['maponu3 opraHuveckux u
HEOPraHMYECKUX BEIICCTB

OKHCTUTENbHO-BOCCTAHOBUTEILHBIC
peaxiuu. [lonsatue 06 snexTponause
pacIuiaBoB ¥ pacTBOPOB COJICH

KontponbHas padoTa mo pazaerny
((TCOpCTI/I‘-IGCKI/Ie OCHOBBI XUMHUN»

MerTanibl, BX MOJIOKEHNE B
[Tepuoanueckoit cucreMe XUMHUECKUX
anemenToB /I. 1. Menpaeneera u
0OCOOEHHOCTH CTPOEHHUS aTOMOB.
OO6mue ¢puznueckre CBOMCTBa
METAJIJIOB

CnnaBel METaJIOB.
DIIEKTPOXUMUYECKHAN P
HaIpsKEHUH METaJNIOB




XHUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPHH, KU, KaIbIUH,
MarHui, aIIOMUHUAN) U UX COSAMHEHUHN

XUMHUYECKUE CBOWCTBA XpOMa, MEIU U
UX COEOUHEHUN

XuMHuyecKue CBOMCTBA IIMHKA, )KeJie3a
U UX COCIUHEHUN

[IpakTuyeckast padora Ne 2. "Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«Meramis»"

HCMeTaJ'IJ'II)I, X ITOJIOKCHUEC B
Ilepronnueckoit cucreMe XUMUYECKUX
anemenToB /I. 1. Menneneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

du3nuecKkre CBONCTBa HEMETAIIIOB.
AnoTponusi HEMETauIoB (Ha IpUMEpE
KHCJIOPOJIa, cepbl, hocdopa u
yriieposia)

XHUMHYECKHE CBOMCTBA TaJIOTEHOB,
Cepbl U UX COCTMHEHUI

XuMHYeCcKHe CBOMCTBA a30Ta,
dbocdopa 1 UX COeTUHEHUI




XUMHYECKUE CBOMCTBA YIJIEpO/a,
KPEMHUS U UX COCIMHEHUHN

[IpruMmeHeHre BaXKHEUIIINX HEMETAIIOB
U UX COCTUHEHUN

O0001IeHNEe U CHCTEMATH3AINS
3HaHui o reMe «Hemeramiby.
BbrumciieHus 0 ypaBHEHUSIM
XUMHYECKHMX PEaKIuii 1
TEPMOXUMHUYECKUE PACUETHI

[TpakTrueckas padota Ne 3. «Pemenue
SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
"Hemeranmusl"»

KonTponbHnas pabora no remam
«Metame» n «HemeTammn

Heopr AHUYCCKHNEC U OPTaHNUYCCKUC
KHUCJIOTHI. HeOpI‘aHI/I‘-IeCKI/Ie u
OpTraHU4YCCKUC OCHOBAHUA

AmMoTepHbIe HEOpraHUYECKHE U
OpTraHUYECKUE COEANHEHUSI.
I'eneTnyeckas cBsI3b HEOPraHUYECKHUX
Y OpPTaHUYECKUX BEIIECTB




Posib xumuu B obecrieueHun
AKOJIOTUYECKOM, SHEPreTUUECKON 1

1
1| numeBoit 6€30MacHOCTH, Pa3BUTHH
M€ TULINHEI
3 [IpencraBneHus 00 OOMIMX HAYIHBIX
) MPUHIIAIIAX POMBIIIIIEHHOTO 1
MOJTyYCHUST BRKHEHUIITNX BEIIESCTB
3| UYenoBek B MHpE BEIIECTB U 1
3| MarepuanoB
3
4 XHMHUS U 3J0POBBE UeIOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
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