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HOACHUTEJIBHASA 3AITUCKA

[IporpaMMa 1O XUMUM Ha YPOBHE CpEOHEro o00mero o0pa3oBaHUs
pazpabotrana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
denepanbHOlt 00pa3oBaTENbHONW MPOTPaMMbl CpPEAHEro 00IIero 00pa3oBaHMUS
(®OIT  COO), npencrabieHHbix B DenepalibHOM  TOCYIapCTBEHHOM
oOpazoBarenbHoM cTangapre COO, c¢ yuérom KoHuenmuu npenoiaBaHust
yuebHOoro mpeamera «XuMHs» B 00pa3oBaTeNbHBIX Opranu3anusx Poccuiickoi
Qenepanny, peaNM3yIOIIUX OCHOBHBIE O0pa3oBaTelbHBIE MPOrpamMMbl, U
OCHOBHBIX TOJNIO)KeHH «Crtparernn pa3BUTHS BocnuTaHus B Poccuiickoit
®denepanuu Ha nepuoa a0 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3paboTKe MpOorpamMMbl MO XUMHUHU, K OIMPEACITICHHUIO
oO1elt cTpareruu 00y4YeHus, BOCIUTAHUS U PA3BUTHSI O0yUYaOIIMUXCS CPEICTBAMU
yueOHoro npeamera «Xumusi» g 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuenryanbHble noioxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LIEJIEH,
COJICpKaHMs, PE3YyJbTATOB OOyUYeHHST U TpeOOBaHMN K YpPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOe oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
00111€00pa30BaTeIbHON  OpraHu3alliM, SBISETCS HEOThEMJIEMOM 4YacTbhl0 HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEPLIAIOIIMM JTAallOM pealu3alud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KJIIOUEBBIX I[€HHOCTEH, MPUCYIIHNX
IIEJIOCTHOM CHCTeME XHUMHUYECKOTO o00pa3oBaHusA. OTH IIEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYpPHI
YeJIOBEeKa, a TaKXe SKOJOTUYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0pOBbI0 M TpPUPOAHOM cpene. Peanusyercss Xumuueckoe oOpa3oBaHuE
00yyJaroImmxcsl Ha YPOBHE CPEIHEr0 OO0IIero oOpa3oBaHUS CpPEACTBAMHU YICOHOTO
npeaMera «XHUMHS», COJIEPHKAHUE M TMOCTPOEHUE KOTOPOTO OIpEAECIEHbl B
nporpaMme MO XUMUU C Y4E€TOM CleuuPuKd HayKd XUMUHU, €€ 3HAUCHUS B
MO3HAHUU TIPUPOJbI U B MaTE€pUAIbHOM >KMU3HM OOLIECTBA, a TaKXKe C y4ETOM
o0mMX 1efed Y TPHUHIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeaHero oomero oopasoBanus B Poccuiickoit deneparuu.

XuMHsI KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTpPaeT 0coOyI0 pojb B
COBPEMEHHOM LMBWJIM3AIMKU, B CO3JJaHUM HOBOM 0a3bl MaTepuasbHON KYJIbTYpHI.
OHa BHOCHUT CBOW BKJIaJ B (DOPMUPOBAHUE PAIMOHATBLHOI'O HAYYHOTO MBIIUICHHUS,
B CO3/IaHKE€ LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKaIOIIEeM MHUPE Kak O €IMHCTBE
MPUPOILI M YEJIOBEKa, KOTOpoe (OpPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIETO0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH O0JIACTSIMH MPUMEHEHUS.



TecHO B3aMMOJENCTBYS C IPYTMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOThEMJIEMON YacThI0 MUPOBOI KYJIbTYpPbl, HEOOXOJAUMBIM yCIOBHEM YCIICITHOTO
TpyAa MU KU3HU KaXJI0ro ujeHa ooOmectBa. CoBpeMeHHass XMMHUS KaK Hayka
CO3UJATENbHAs, KAK HAayKa BBICOKMX TEXHOJIOTMHM HalpaBJIeHA Ha peLICHUE
[JI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSA YEJIOBEYECTBA — CHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM, 3KOJOTNYECKOM O€30aCHOCTH M OXPaHbI 3J0POBbSL.

B coorBercTBUM C OOIIMMH LEISIMU W NPUHLUUIIAMUA CPEJHErO OOIIEro
oOpa3zoBaHus conepkanue npeamera «Xumus» (10-11 kmaccel, 0a30BbII ypOBEHb
U3yYEHUsI) OPUEHTHUPOBAHO NMPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIUMYI0 UM s BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OpUEHTHPOB, YCHEUIHONO BKJIOYEHUA B JKUM3Hb COLMYMA, MPOAOJDKEHUS
oOpa30BaHMsI B pa3JIUYHbIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsiroliuMu  ipeaMeTa  «XuUMUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumusi» u «OOm@as M HeopraHudeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpP>KaHMsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTraHWYECKOW XMMHH (C BKIIFOUEHUEM 3HAHUM U3 OOIIEH XUMUHU) U
opraHu4eckoil xumMun. GOpMHUpPOBAHUE AAHHOW CHCTEMBl 3HAHWW NPU U3YYECHHUH
npeaMeTa OOECHeYHMBAET BO3MOYKHOCTh PACCMOTPEHHMsS] BCEro MHOTooOpas3us
BEILIECTB Ha OCHOBE OOIINX MOHATUM, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkaHus KypcoB — «Opranunueckass xumus» U «OO0mas u
HEOpraHuyeckass XuMus» c(HopMHpOBaHa B MpPOrpaMME IO XUMHUHM Ha OCHOBE
CUCTEMHOIO TIOJXOJa K H3YyYEHHI0O ydeOHOro marepuajia U OO0yCIOBIJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONpeAeNEHHBIX
TEOPETUYECKUX YpOBHiIX. Tak, B Kypce OpPraHMYecKOol XHWMHHM BEUIECTBA
paccMaTpUBAIOTCS Ha YPOBHE KJIACCHYECKONM TEOpUH CTPOCHHUSI OPraHMYECKHX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M JJIEKTPOHHBIX
OpeacTaBlIeHUid o cTpoeHuu BemiecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BELIECTBAX JAIOTCSA B Pa3BUTHH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJOTMYECKU
AKTUBHBIX COEOUHEHHMH. B Kypce oOpraHmyeckol XUMHH TNOJy4arOT pPa3BUTHE
c(hOpMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 0O0IIEro 0Opa3oBaHUs MEPBOHAYAIbHbBIE
IPEICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[log HOBBIM yriaom 3peHusi B mnpeameTe «XUMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTCs UW3YYEHHBI Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
TEOPETUUECKHI MaTepuadl U (AKTOJIOTHMUECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKON peakiuu. Tak, B dacTHOCTH, B Kypce «OOIas ¥ HeopraHuyeckas
XUMHS» 0O0yYarolUMCs TPEAOCTaBIsIeTCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKUX MO3ULIHUH,



riy0)Xe TOHSATh MCTOPUYECKOE HW3MEHEHHWE (YHKIMA 3TOro 3akoHa — OT
00001IIaroIIeH 10 OOBICHSIONICH U TPOTHO3ZUPYIOIICH.

EnuHas cucrema 3HaHUN O BaKHEWIMX BELIECTBAaX, UX COCTaBE, CTPOCHHH,
CBOWCTBaX W MPUMEHEHHUH, a TAKKE O XMMHUYECKHUX PEAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOoTeKaHusi naomnosiHgercss B Kypcax 10 um 11 kmaccoB
AJIEMEHTAMHU COJEP)KAHMS, HMEIOIIMMHU KYJbTYPOJIOTUYECKUA W NPHUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHMMAaHHUIO B3aUMOCBS3HM XUMHU C
IPYTMMHM HayKaMmH, PacKpbIBalOT €€ pOJib B IO3HABATEIBHOW W IMPAKTUYECKOU
JESITEILHOCTH YeJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K IIpoleccy
TBOpYECTBA B OOJACTH TEOPUHU M MPAKTUYECKHUX MPUIOKEHUA XHUMHH, TOMOTA0T
BBIITYCKHUKY OpPHEHTHPOBAaTbCSA B OOIIECTBEHHO H JMYHOCTHO 3HAYMMBIX
npo0OiiemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(POPMALIUIO U
OPUMEHATh €€ NI TONOJHEHUS 3HAHWM, PEIICHWS WHTEIUIEKTyAIbHbIX H
AKCIIEPUMEHTAJIBHBIX MCCIEA0BATENbCKUX 3a/1ad. B 1enom copepxkanue yueOHOro
npeamMeTa  «XWUMHsSD» ~ JAHHOTO  YPOBHSL  M3YYEHHS] OPUEHTHUPOBAHO  Ha
(opMHpoBaHrEe y OOYy4YalOIMUXCd MHUPOBO33PEHYECKONM OCHOBBI ISl MOHUMAaHUA
¢unocodckux uied, TaKuX Kak: MaTepUaIbHOE E€IMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTO MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U
CTPOEHUEM, ITO3HABAEMOCTh MPUPOJHBIX SBJICHUA MYyTEM HKCIEPUMEHTa U
pelieHus] MPOTHBOPEYMI MEXKIYy HOBBIMM (aKTaMU U TEOPETUUECKUMU
IPEINOChUIKAMH, OCO3HAHUE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX MpodieMm, a
Takke MpoOJeM cOepeKeHUsI FHEPTETUUECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B nmnmaHe pemenus 3agad  BOCIHMTAHMS, Ppa3BUTUS W COLMAIA3ALMHU
oOy4Jaronuxcsik TPHUHATHIE MNPOrpaMMON IO XUMHUU MOJAXOJbl K OIPEAENICHUIO
COJEp)KaHUsl M TOCTPOCHUs MpeAMeTa NpPeayCMaTpUBAIOT (OPMUpPOBAHUE
YHHUBEpPCAJbHBIX Y4EOHBIX JACWCTBUN, HMEIOIMMX 0a30Boe 3HAUCHHUE MJIs
pa3IMYHBIX BHUJOB JIESITEIIBHOCTU: pEUIeHUus MpodsieM, TIOUCKa, aHaiu3a |
00paboTKH uH(pOpMaIK, HEOOXOIUMBIX JIsi MPUOOPETEHNUS OIbITa TPAKTUYECKOM
U HCCIIEOBATENbCKON AEATENbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHUHU.

B mnpakrtuke npenomaBaHMsi XMMHUM Kak Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPETHETO 00111eT0 00pa3oBaHUs, IPU ONPEACICHUN
collepKaTeIbHOM XapaKTepUCTUKHU 1ieJied W3Y4YeHHUs NpelMeTa HarpaBiIeHUEM
NEPBOCTENEHHONW 3HAYMMOCTU TPAJUIIMOHHO TNpHU3HAETCs (HOPMUPOBAHHE OCHOB
XUMHUYECKON HayKd Kak O0O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON
NEATENbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOANYECKOW TOYKHM 3PEHHUS TAKOW IOAXOJ K OIPEIEIIEHHUIO LEJIEU WU3Yy4YEHUS
peIMeTa SBJISIETCS BIIOJIHE ONPAaBAAHHBIM.



CoryiacHO JaHHOW TOYKE 3pEHUs IVIABHBIMHM LEISIMU M3Y4YEHUs INpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnstOTCS:

e (opMHpoBaHME CHCTEMBl XMMHMYECKHX 3HAaHUH KaK BaKHEHIen
COCTaBJISIIOLIEH €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B OCHOBE KOTOPOM
JeXaT KIII0YeBbIe MOHATHSA, (PyHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHUMAHHE CYIIHOCTU JOCTYIHBIX
00001IEeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

e (opmHpoBaHHE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX MO3HAHUSA
BEUIECTB M XUMHUYECKHX pEaKlUui, HEOOXOMUMBIX [JIsI MPHOOpPETEHUs
YMEHHM OpUEHTUPOBATHCS B MHpE BEIIECTB M XUMHUYECKHX SBJICHHIA,
MUMEIOIINX MECTO B IIPUPOJIE, B IPAKTUUECKOM U MOBCEAHEBHOM )KU3HM;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIBLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XMMHUYECKOTO OJKCIIEPUMEHTa, COOJIOJECHHUEM IpaBUII
0e301acHOro o0panieHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTuMm, comepxaTenbHas XapaKTepUCTUKA LeJIel U 3a/1a4 U3yYeHUs
npeaMeTa B IporpaMMme 1o XMMUHM YTOYHEHAa U CKOPPEKTHPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMU B CHCTEME CpelHero oduero odpazoBaHus. CerogHs B
MpPENoJlaBaHUM  XMUMUM B OOJbIIEH CTENEHH OTHAETCA  MPEANOYTEHUE
MPAaKTUYECKOM KOMIIOHEHTE COJAEp)KaHUd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
HOJTOTOBKY BBIIIYCKHUKA 00111€00pa30BaTeIbHOM OpraHu3alliy, BIAJICIOLIETO HE
HaOOpoM 3HaHUM, a (YHKIUOHAJBHOW I'PAaMOTHOCTBIO, TO €CTh CHOCOOaMHU U
YMEHUSIMH aKTUBHOTO TMOJIyYEHHUsl 3HAHUM M NMPUMEHEHMs] UX B PEaIbHOM KU3HU
JUTSL pelIEHUsI TPaKTUYECKUX 3a]1ay.

B cBf3M ¢ 3TUM mNpu U3y4YEHUHM TMpeaMeTa «XUMHUS» JOMHHHUPYIOUIEE
3HaYeHHUe MPUOOPETAIOT TaKUE LENIH U 33JJa4l, KaK:

ajanranus o0yJaromMxcsl K yCIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(GopMHpOBaHME  HHTEJUIEKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHUIO TPAMOTHBIX
pelIeHr B KOHKPETHBIX KU3HEHHBIX CUTYaIllMsIX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

GopMupoBaHne y OOy4arOmIMXCs  KJIIOYEBBIX HABBIKOB  (KIIFOYEBBIX
KOMITETEHLIM), MMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE JUIsl Pa3IMYHbIX BHUJOB
NEeATENBbHOCTU: PEIIeHUs] MpoOseM, MOUCKa, aHanu3a U 00paboTKM HH(OpMaLUH,
HEOOXOMUMBIX Ui NPUOOPETEHHsI OMbITa JAEATEIbHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B TIIO3HAaHMM XHMHH, a TaKXkKe [JIsI OLUEHKH C MO3UIUi
HKOJIOTMYECKON O€30MacHOCTH XapaKTepa BIHUSHUS BEIIECTB M XUMHYECKHX
IPOLIECCOB HA OPTraHU3M Y€JIOBEKa U MPUPOAHYIO CPENY;



pa3BUTHE MO3HABATEILHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEM 00yYarOIINXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO IPUOOpETaTh HOBBIE
3HAHMS 110 XMMHUHU B COOTBETCTBUHU C )KH3HEHHBIMHU MTOTPEOHOCTSIMH, UCITOJIH30BATh
COBpPEMCHHBIC MH(GOPMAIIMOHHBIC TEXHOJOTHH JIJIs IOMCKAa W aHaju3a y4eOHOHW u
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XHMHUYECKOTO COJICPKaAHUS;

dbopMupoOBaHUE U Pa3BUTHE Y 0OYJAIOITUXCSI ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOJMMBI, B YaCTHOCTH, NPU IUTAHUPOBAHWHU W TIPOBEICHUU XHMHYECKOTO
AKCIIEPUMCHTA;

BOCIIUTaHWE Yy oOOydJarommuxcs YOeKIEHHOCTH B TYMaHHCTHYECKOU
HaIPaBJICHHOCTH XWMHUH, €€ BaXXHOW POJM B PEHICHUH TJIOOATBHBIX MPOOIIeM
PaIlMOHAIBHOTO MPUPOJIONIOIB30BaHUS, TTOTIOJHEHUS SHEPTCTHUSCKUX PECYPCOB U
COXpaHEHUs MPUPOJHOTO PABHOBECHSA, OCO3HAHHUS HEOOXOIUMOCTH OepexHOTro
OTHOUIEHUS K TPHUPOJE M CBOEMY 3/I0POBbIO, a TaKKe MPUOOPETEHUs OIbITa
WCITOJIB30BAHUS TIOJNYYEHHBIX 3HAHWA JJII TPWHITHS TPAMOTHBIX DPEIICHHHA B
CUTYaIHIX, CBSI3aHHBIX ¢ XUMUYCCKUMH SBIICHUSIMH.

B yuyebHoM mnane cpemHero oOmiero oOpa3oBaHUS MpeaMeT «XUMUs»
0a30BOT0 YPOBHS BXOJUT B COCTaB MpeAMETHON 00sacT «EcTecTBEeHHO-HAYYHbBIC
MIPEAMETHD.

OO61iee 4nucno 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XMMUHU, Ha 0a30BOM YPOBHE
cpeaHero oOrero odpazoBaHus, cocraBisieT 68 dacos: B 10 kiacce — 34 ygaca (1
yac B Heneno), B 11 kimacce — 34 gaca (1 gac B Heeoo).



COILEPKAHUE OBYUYEHUSA
10 KJTACC
OPI'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYeCKO XUMHHU

[IpeameT opraHnyecKoi XUMHUM: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B
IIOJIyYCHUM HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUs OpPraHUYECKUX
coequHeHnit A. M. bytneposa, e€ ocHOBHbIE 110JI05keHUsA. CTPYKTYpHbIE (POPMYJIBI
OpraHMYecKMX BemecTB. [omosorus, wu3oMepusa. XHUMHYECKass CBS3b B
OpPraHUYEeCKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenue o kiaccupuKaluu OopraHndyeckux BeniecTB. Homenknarypa
OpPraHMYECKUX COCAMHEHHH (CUcTeMaTuyeckas) M TpUBUAJIbHbIE Ha3BaHUS
BaKHEHIIMX MTPEACTABUTENEN KIACCOB OPraHUYECKHUX BELIECTB.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB M WX IMPEBPAILCHHIA:
O3HAaKOMJIEHHME C 00pa3luaMy OPraHUYECKHX BEIIECTB W MaTepuajlaMud Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ OpPraHMYECKUX BEIIECTB, HAONIOJEHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPTaHUYECKHUX BEIIECTB
MIpU HarpeBaHuM (IJ1aBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKMU psaA. Meran u sTtaH —
OpocTeiiline NpeACTaBUTENN aJKaHOB: (PU3WYECKUE W XHMUYECKHE CBOMCTBA
(peakuuy 3aMelIeHUss M TOPEHMsI), HAaXOXKACHHE B MPHUPOAE, IMOIyYEHHE WU
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PSAd. DTUIEH U NPONUICH —
OpocTeilline NpeACTaBUTENN aJKEHOB: (PU3NYECKHE W XHMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJOICHUPOBAHUS, TUIApAaTAllMM, OKHUCIECHHUS U
NOJINMEPHU3ALIMH ), TOJIyYEHUE U IIPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 um merunOyraaueH-1,3: cTpoeHue, BaKHEWIIne
XUMUYECKUE CBOWCTBa (peakuusi noiaumepusanuu). [lomydeHrne CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psill. ALETHUIICH
— MPOCTEUIINNA TPECTaBUTENb AQJIKMHOB: COCTaB, CTpOE€HHE, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA (peaklUuu TMAPUPOBAHMS, TaJOr€HUPOBAHMS, THAPATAIUH,
rOpeHus1), NOJy4YEeHUE U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (pU3NYECKHE U XMMHUYECKHUE CBOWCTBA
(peakuuu rajsoreHMpOBAHMS U HUTPOBAHUS), MTOJYYEHUE U MPUMEHEHHE. Tomyon:
cocmas, cmpoenue, usuyeckue U  XuUMuUdeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUs), NOTyYeHue U npumeHenue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIICKAIMMHA K
Pa3JIMYHBIM KJIaCCaM.

[IpuponHble MCTOYHUKH YraeBOAOPOJAOB. IIpHpoAHbIl ra3 M MOIyTHBIE
HedTsaabie ra3el. HedTe u e€ mpoucxoxaeHue. CrocoObl nepepaboTku HeTH:
MIEPErOHKA, KPEKUHI (TEPMUYECKUN, KaTAIUTUYECKHil), muposm3. IIpoayKTsl
nepepaboTku HePTH, UX MTPUMEHEHHE B MPOMBINIJICHHOCTH U B ObITy. KaMeHHBII
YTOJb U NPOAYKTHI €r0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl HW3yYEHHS BEHIECTB M HX NPEBpalICHUN:
O3HAKOMJIEHHE C 00pa3laMu IJJaCTMAcC, KAay4yKOB U PE3UHBI, KOJUICKIIUU
«Hedptp» u  «Yromp», MOAETUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOIOB U
raJIOreHONPON3BOIHBIX, MTPOBEICHUE MPAKTUYECKONW PabOThI: MOTYYSHHE STUJICHA
Y U3YUYEHHE €TO CBOMCTB.

Pacuérnbie 3agaum.

Boluucinenuss mo ypaBHEHHMIO XHUMHMYECKOW peakiuu (Macchl, 00BEMA,
KOJINYECTBA MCXOAHOTO BEHIECTBA WM MPOAYKTA PEAKLIHH IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM IPOYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyeckue coeIMHeHUs

IIpenenbHBIE OAHOATOMHBIE CHUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
(¢u3nueckue W XMMHYECKHE CBOWCTBA (peakUMh C AaKTUBHBIMU METaJlJIaMH,
raJIOr€HOBOJOPOJaMH, TOpPEHUE), NpUMEeHeHue. BoaopoaHbie CBS3H MEXAY
MOJIEKYJIaMU CIUPTOB. JIelicTBUE METaHOJa ¥ 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaTOMHbBIE ~ COUPTBL. JTWICHTIMKOIb W  [JIMUEPUH: CTPOCHHUE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBa (B3aMMOJECHCTBHE CO HIEIIOYHBIMU
METaJUlaMH, KaueCTBEHHas peaklys Ha MHOIOaTOMHbIe cnupThl). [leficTBue Ha
opraHusM yenoseka. [[pumenenne rmmuepruHa v STUIIEHTIUKOJIS.

@deHoJ: CTPOCHHE MOJIEKYJbl, (PU3NYECKHUe ¢ XHUMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenne GpeHona.

Anpneruapl U Kemowuwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
(¢u3nuecKkue W XMMHYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS W BOCCTAHOBJICHMUS,
KaueCTBEHHbIE PEAKLMH), IOJyYCHHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TpeJeibHbIe KAapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCYCHasi KMCJIOTBI: CTpO€HHE, (PU3NYECKHEe U XMMHUYECKHE CBOWCTBa (CBOWCTBA,
oO1ue A1 Kiacca KUCIOT, peakuus 3TepuuKalim), mojayyeHue U NpuMEHEHHeE.
CreapuHoBasi M OJICMHOBAsI KHUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHCJIOT. MbIJIa Kak COJIM BBICIINX KapPOOHOBBIX KHCJIOT, MX MOIOIIEe ACHCTBUE.

Crnoxnple 3¢puUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [ wmuponus
cnoxHbIX 3¢upoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb )KHPOB.




VYrineBompl:  cocTtaB, KiacCH(UKAIMS ~ yriaeBoAoB  (MOHO-, - U
noyimcaxapubl). [ r0ko3a — nmpocTelinii MoHOcaxapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MUECKME W XUMHUYECKHE CBOMCTBA (B3aMMOJIEUCTBHUE C
ruapokcugom Meau(Il), oxucienne ammuayHbIM pacTBopoM okcuaa cepeopa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIOKO3bI), HAXOXJACHHUE B TMPUPOJE, NMPUMEHEHHE,
ouonoruueckas poib. DotocunTe3. OpykTo3a KaKk U30MEP TIIIOKO3BI.

Kpaxman u nemmiono3a Kak npupojaHbie mnonuMepbl. CTpoeHHe Kpaxmania u
neunosio3bl.  du3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THUApPOIH3,
KaueCTBEHHAsI PEaKIIs C HOJIOM).

OKCrepUMEHTANIbHbIE METOABl H3YYCHHs] BEIIECTB M HMX MPEBpallleHUi:
MpOBeJCHNE, HAOMIOJEHNE W OIMMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAa4€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE 3TaHOJa
okcugoM Menu(Il)), MHOroaToOMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIEPUHA C
ruapokcusiom menu(Il)), anpaernnos (OKuCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rugpokcumom wmenu(ll), B3aummoneicTBHE Kpaxmana C HOJOM),
MIPOBEJICHUE MMPAKTUIECKOM PabOThI: CBOMCTBA PACTBOpPA YKCYCHOU KHCIIOTHI.

Pacuérnebie 3a1aun.

Boluucienuss mo ypaBHEHHMIO XHUMHMUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA HWJIM MPOIYKTa PEAKIMH IO M3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WM MPOTYKTOB PEAKIIHH).

A3oTcoiepKale OpraHn4eckiue CoeAMHEHNU.

AMUHOKHUCIOTHI Kak aM(OTepHble OpraHMYecKue coequHeHus. dusznueckue
U XMMHUYECKHME CBOWCTBA aMHUHOKHUCIIOT (Ha mpuMepe TiMiuHAa). bronornyeckoe
3HaYe€HUE aMHUHOKUCIOT. [lenTubl.

benku kak mpupoaHBIE BBICOKOMOJEKYISpHBIE coeanHeHus. [lepBudnas,
BTOpUYHA M TPETHUYHAsl CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OCJIKOB:
TUPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINK HA OCJIKU.

OKCTepUMEHTAIbHbIE METOABl H3YYCHHs] BEIIECTB M WX MPEBpalleHUi:
HAOJIIO/IEHUE U OMKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JACHATypalvs OEITKOB MpU
HarpeBaHWH, [IBETHHIE PEeaKIIUU OCIIKOB.

BbicokomoieKkyasipHbIE COeJUHEHUS

OcCHOBHbIE MOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJTUMEDP, CTPYKTYPHOE 3BEHO, CTETIEHb MOJMMEPHU3AINH, CPEIHSSI MOJICKYIIsIpHasI
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJEKYISPHBIX COCIUHEHUN —
MOJIMMEPHU3AITUS U TIOTUKOHICHCAITHS.

DKClepUMEHTANIbHbIE METOAbl M3Y4YEHHUS BEUIECTB U WX IPEBpaIlCHUN:
O3HaKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.



Peanm3zannst MeXIIpeIMETHBIX CBA3EH MPU U3YYEHUH OPTaHMYECKON XMMHH B
10 kmacce oOCyIlIeCTBISICTCS 4Y€pe3 HUCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO-
HAyYHBIX MOHATHUMA, TaK W TOHSITHH, SIBISIOMIUXCS CUCTEMHBIMHU JJI OTACIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUHbIC TTOHITHS: SIBIICHUE, HAYYHBIA (haKT, TUIIOTE3a,
3aKOH, TEOpHS, aHANU3, CUHTE3, KiIacCU(UKAIMs, MEPUOIUIHOCTh, HAOII0EHUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

®dusuka: MaTepusi, DJHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJIO, OO0BEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3NUECKHE BETUUUHBI U STUHUIIBI UX U3MEPEHUSI.

buonorus: kmerka, opranm3Mm, Omocepa, oOMEH BEIIECTB B OpTaHHU3ME,
doToCcHHTE3, OMOJOTUYECKH aKTUBHBbIC BellecTBa (O€IKU, YIJIEBOJbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE MOPO/bI, TOJE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHomorus: mNHUIIEBbIE MPOAYKTHl, OCHOBHI PAIMOHATBHOTO THTAHUS,
MOIOIIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MpernapaThl, MaTepuaibl U3
HCKYCCTBEHHBIX U CUHTETHUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHH

XAMUYECKHM dJeMEHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTHYeCKUEe ypOBHH, MOAYPOBHU. ATOMHBIC opOHTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpeesieHus JJIEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Tepuonnueckuit 3axkoH u [lepruonnueckas cucremMa XUMUUYECKUX 3JIEMEHTOB
. 1. Menneneera. CBsi3b MEPUOANYECKOTO 3aKoHA U [lepmoamdeckoil CUCTEMbI
xuMuueckux anemeHToB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMH TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TIEPHUOJIaM.
3HaYEHHE NEPUOJNUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XUMHYECKass CBS3b. BHAbI XWMHUYECKOH CBSI3U
(KoBaJICHTHasi HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJICHTHOW XWMHYECKOW CBsI3W (OOMEHHBII U JOHOPHO-
aKklenTopHblii). BogoponHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. MMoHbI: KAaTUOHBI 1 AHUOHHBI.



BemectBa  MOJIEKYJSPHOTO M HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BeIeCTBA. THUIbI KPUCTAUIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOICTBA BEILECTB OT TUIA KPUCTAJUTMYECKON PEIIETKH.

[lonatne o nucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1011 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COECITMHEHUM. Homenknatypa
HEOPraHMYECKUX BEIIECTB. ['E€HETMYEeCKas CBSI3b HEOPraHWYECKHWX BEUIECTB,
IPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumuueckas — peakuusa. Kiaccudukanus  XMMHYECKMX — peakluid B
HEOPraHMYECKOW M OpPraHUyYeCcKOil XWMHHU. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKopoCTh peakinu, e€ 3aBUCUMOCTh OT pas3MyHbIX (pakTopoB. OOpaTHMbie
peakunu. XuMH4YecKoe paBHOBecue. DakTOppl, BIUAKOIIKAE HA COCTOSHHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

DnekTpoiuThueckas nuccounanusi. CuibHbIE U cladbie JIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJAs, HEUTpAJIbHAs, IIEJIOYHASL.

OKUCANTENBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHsS BEHIECTB M HX MpPEBpallCHUN:
neMoHcTpauus Tabmun «Ilepuonnueckas cucreMa XuMU4Yeckux 3neMeHToB [l U.
MenneneeBay, M3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIIOJACHUE U
OMKCaHUe JEMOHCTPALIMOHHBIX U J1a0OPATOPHBIX OMBITOB (Pa3jIoKEHUE MEPOKCUIA
BOJIOPOJAa B PUCYTCTBUM KAaTAIIM3AaTOPA, ONPELAEICHUE CPEIbl pACTBOPOB BEILIECTB
C TOMOUIBI0 YHUBEPCAIHHOTO WHJWKATOPA, pEaKIMH HMOHHOTO OOMEHa),
MPOBEJICHUE MTPAKTUUECKON paboThl «BiusHUEe pa3IuuHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKkium».

Pacuérnble 3anaum.

Pacyérel 10 ypaBHEHMAM XUMHUUYECKHX pEAKUUM, B TOM YHCIIE
TEPMOXUMHUYECKUE PaCU€Thl, PaCU€Thl C HCMHOJIB30BAHUEM MOHATUS «MacCcoBasd
JIOJISl BEIIECTBAY.

Heoprannyeckasi xummust

Hemeramner. Ilonoxenne HemerayuioB B Ilepuomuueckont  cucreme
xuMuueckux saeMeHtoB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
®duznyeckrue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETAJIOB (Ha TMpuMepe
KHCJIOpOJa, cephbl, hocdopa u yrieposa).

XHUMUYECKHE CBOWCTBA BAXKHEWILMX HEMETAUIOB (TAJOrE€HOB, CEpblI, a30Ta,
dochopa, yrmepoga W KpeMHHS) W MX  COeAUHEHUN  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KACIOT, BOAOPOAHBIX COSAUHEHUN ).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCAUHEHUM.



Meramnel. 1lonoxenne meramnoB B llepuonnueckon cucreMe XUMHYECKUX
anemeHToB [[. 1. MenaeneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000J0YEK
aToMoB MeTajuioB. OOmme gusnueckue cBoricTBa MeTauioB. CriaBbl METaJIOB.
DJIEKTPOXUMHUYECKUN PSJT HAMIPSKEHU METAJIOB.

XUMUYECKUE CBOMCTBA BA)XXHEUIIMX METAJUIOB (HATPUM, Kaluil, KaJbLUH,
MarHui, allFOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHECHUM.

OObmue crnocoObl moiyuyeHus: MeTawioB. [IpuMeHeHne MeTamioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HW3yYEHHsS BEHIECTB M HX MPEBpallCHUN:
M3yUYCHHE KOJUICKIUU «MeTallibl M CIUIaBbl», OOpa3l0B HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3aj]a4, HaOJI0OJIEHHEe M OIHUCAHUE JEMOHCTPAlIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE TUAPOKCHIA ATIOMUHUS C PACTBOPAMU
KHUCJIOT U IEJI0UeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJUIOB).

PacuérHble 3anaum.

Pacuétsl mMaccel BellecTBa WM 00BbEMA ra3oB IO HM3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MIPOIYKTOB PEAKIIMH, €CIIU OHO
U3 BEILIECTB UMEECT IPUMECH.

XuMHUS U KU3Hb

Ponp xuMu#M B 00ECIEUEHUM IKOJIOTUYECKOM, PHEPreTUUECKON W MUILEBOM
0e30MacHOCTH, Pa3BUTHH MeAUIUHBL. [loHATHE O HAyYHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKLINM.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJyYEHUS] BAKHEUIIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MATEPUANIOB: BAXKHEHUIINE CTPOUTEIIHHBIE
Marepuanbl, KOHCTPYKLUHOHHBIE MaTepuaibl, KpPAacCKHh, CTEKJIO, KepaMHKa,
MaTepualbl sl 3JEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbBIC
yaoOpeHus.

XuMHUSIT U 3I0POBbE YEJIOBEKA: MPABWJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
MpenapaTosB, MpaBuiia 0€30MacHOTO UCIIOIL30BaHUs MPENapaToB OLITOBON XUMUH B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe€ CBS3H.

Peanuzanusi  MeXNpeaIMETHbIX  CBsI3ed TOpW  HM3ydyeHUH oOmed u
HEOpPraHW4YeCKOW XUMHUHU B 11 Kiacce OCyIIEeCTBISAECTCS Ye€pe3 MCIOIb30BAHUE KaK
oOIMX ©CTeCTBEHHO-HAYYHBIX TOHSATHUH, TaK W TOHATUHA, SBJISIONMIUXCS
CHUCTEMHBIMU ISl OTAEJIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIE TMOHSATHS: HAy4YHBIH (PaKkT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiIaccupukKaius, TMepUOIUIHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBJICHHUE.



®usuka: MaTepusi, SHEPTHs, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb, BEILIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, (PU3NYECKUE BEIMYUHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, opraHuM3M, JKOCHCTeMa, Owocdepa, Makpo- u
MUKPOAJIEMEHTHI, BUTAMHUHBI, 0OMEH BEIIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJBI, MOJIE3HBIE UCKOMAEMbIC, TOILIUBO,
peCypCHl.

TexHoIOrusA: XUMUYECKAsT MPOMBIIUIEHHOCTh, METAJLTYPTHUsl, TPOU3BOJCTBO
CTPOUTENBHBIX MATEPHUAJIOB, CEIIbCKOXO3UCTBEHHOE MPOU3BOJICTBO, MHIIECBAs
MIPOMBIIIUICHHOCTh,  (papMameBTUYECKass  MPOMBINIICHHOCTh,  POWU3BOJICTBO
KOCMETHYECKUX MpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepHUalioB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJHEIT'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHS
oOyJaronMMucss MPOrpaMM CpellHero oOmero o0pa3oBaHus (JIMYHOCTHBIM,
METalpeAMETHBIM W OpeaAMeTHbIM). HayyHo-mMeToau4yeckod OCHOBOM s
pa3paboTKu TJIAaHUPYEMBIX PE3YyJIbTAaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B coOTBETCTBUM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMeTa «XHUMHs» Ha YPOBHE CpPEIHErO
00111eT0 00pa3oBaHUs BbIJICIECHBI CIACAYIONIUE COCTABIIAIONIUE:

OCO3HaHHE OOYYaIOIIUMHUCS POCCUUCKOM TpaKJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPEEICHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

L[EJICHAIPABJICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIEHUN JTUYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKU XUMUMU;

TFOTOBHOCTh MU CHOCOOHOCTh OOYyYaroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, NPUCYIIMMH LEITOCTHOU
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJM4Ke NMPAaBOCO3HAHUS SKOJIOTUYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KMU3HEHHBIE IJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUSI MpeAMeTa «XHUMHS» JIOCTUTalTCsA B
€IMHCTBE Y4YeOHON UM BOCHUTATEIBbHOW JEATEIBHOCTH B COOTBETCTBUHM C
T'YMaHUCTUYECKUMHU, COLIUOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U HUAealaMd POCCUKCKOr0 TpakJaHCKOro OOIleCTBa, NPUHATHIMH B OOILIECTBE
HOpMaMM M TOpaBWIaMH  TOBEJEHHUSA, CHOCOOCTBYIOUIMMHU  MpolLeccaM
CaMOIIO3HAHUs, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
o0yJarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUSA TMpeaMeTa «XHUMHUS»  OTpaXaroT
c(OPMUPOBAHHOCTh OMbITa ITO3HABATEILHOM UM MPAKTUYECKON NESITEIIbHOCTH
oOyyaromuxcs Mo peajn3aluy MPUHITHIX B OOILIECTBE LIEHHOCTEW, B TOM YHCIIE B
YacTu:

1) rpaxaaHCKOro BOCIMTAHUS .

OCO3HaHUs 00YYaIOIMMHUCA CBOMX KOHCTUTYLIHMOHHBIX MPaB U 00s13aHHOCTEM,
yBaKEHUS K 3aKOHY U MPABOMOPSJIKY;

MPEJCTABICHUS] O COLMAIBHBIX HOPMax M NPaBUIIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JESATEIBHOCTH MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHNN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHHUMATh M TPUHHUMATh MOTHBBI, HaMEpPEHUS, JIOTHUKY W
apryMEHTHI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2) IATPUOTUYECKOT0 BOCITUTAHUA:

LIEHHOCTHOTO OTHOUIEHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJEIHIO
OTEYECTBEHHOW XUMUH;

yBaXEHUSI K MPOIECCY TBOpUECTBA B OOJACTH TEOPHUH W MPAKTHYECKOTO
MIPUMEHEHUsI XUMHH, OCO3HAHUS TOrO, YTO JIOCTH)KEHHS HAyKH €CTh PE3yJIbTaT
JUINTEJIbHBIX ~ HAaOMIOAEHUM, KPONOTIMBBIX  HKCIEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECa M TMO3HABATEIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOUIEM
aHaJIn3e MHPOpMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOW OTE€YECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

HPAaBCTBEHHOI'O CO3HAHUs, STUYECKOTO NIOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIC C XUMUYECKUMHU SBJICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
MO3UILIMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHME IOCIEICTBUU 3TUX
IOCTYIIKOB;

4) popmMupoBaHHS KYJIbTYPHI 310POBbS:

MOHMMAaHUSl IIEHHOCTEH 3J0pOoBOTO M Oe3omacHoro olpasza KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/IeHns TpaBui O€30MacHOro OOpalleHusi C BellecTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

MOHMMAHUSl [EHHOCTH TPaBWI WHAUBUIYAIHLHOTO W  KOJUIEKTUBHOIO
0€3011acHOT0 MOBECHUS B CUTYAIUAX, YTPOXKAIOLIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS TIOCIEJCTBUNA W HEMPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4eOHO-HCCIIEI0BATEIHLCKON
NeSATETLHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTUE B PEIICHUHM TMPAKTUYECKUX 3a/ay
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO Kjacca, IIIKOJIbI);



MHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOro pojaa, B TOM
YKCJIe HA OCHOBE NPUMEHEHUS NPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHIWBUIYAIbHOW TPACKTOPHUU
oOpasoBanusi, Oyaymied Mpoeccuu W peanu3alud COOCTBEHHBIX IKU3HCHHBIX
IUIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKU 1I€JIECO00pa3HOr0 OTHOILIEHUS K TPUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAHUA TJIO0ATBPHOTO XapaKTepa S3KOJOTHYECKHX MpoOJsieM, BIUSHUSA
SKOHOMMYECKHX MPOLIECCOB HA COCTOSTHUE MTPUPOTHON U COLMAIIBHOW CPELBI;

OCO3HaHUS HEOOXOAMMOCTH UCIOJB30BaHUS JIOCTHKEHUH XUMHUHM IJis
pEeLIeHUs BOIPOCOB PALIMOHAIIBHOTO IPHUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIUX BpEl OKpYXKaroUeu
MPUPOJHON cpelie, YMEHHUSI NMPOTHO3MPOBATh HEOIArONpPHUITHBIE SKOJOTUYECKHE
NOCJIEACTBUA NPEATPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILATD UX;

HAJIM4YXs PA3BUTOIO 3KOJIOIMYECKOTO MBIIUICHHUS], IKOJIOTMYECKON KYJIbTYpHI,
OmnbITa NS TENbHOCTH AKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHMKAaTUBHOM M COIMAIbHOU
IOPAaKTHKE, CHOCOOHOCTH W YMEHHUS aKTHUBHO HPOTHUBOCTOSTH HUICOJIOTHH
xemodoouu;

7) HIEeHHOCTH HAYYHOI'0 O3HAHMSA

c(OPMUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOILIECTBEHHON MPAKTUKH;

NOHMMaHUsl CHeuu(UKH XUMUU KaK HAayKd, OCO3HaHMA €€ poau B
(opMUPOBaHMN PAIMOHATIBHOIO HAYYHOIO MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO
MPEACTABICHHUS] 00 OKpPYXalOLEM MHUpPE KaK O €IMHCTBE MPHUPOJIbI U YeJIOBEKa, B
MO3HAaHUU TPUPOAHBIX 3aKOHOMEPHOCTEH M PpEIIEHUU MpoOJIeM COXpaHEHUs
MPUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTH B  0COOOW 3HAYMMOCTH XHUMHUHM JJIE  COBPEMEHHOM
UUBUJIM3ALMA: B €€ TI'yMaHUCTHUYECKON HANpPABIEHHOCTH W Ba)XXHOW pPOJIM B
CO3JJaHMU HOBOM 0a3bl MaTepUaIbHOW KYJIbTYphI, pEIIEHUH II00aIbHBIX MpodsieM
YCTOMYMBOTO Pa3BUTHs YEJIOBEYECTBA — CHIPHEBOW, DHEPreTUUYECKOU, MUILEBOM U
HKOJIOTMYECKON O€30MacHOCTH, B Pa3BUTUU METUIMHBI, 00ECIEUYEHUU YCIIOBUMN
YCHEIIHOTO TpyJda M OSKOJOTHYECKH KOM(OPTHOM JKHU3HM KaXKJIOro YJeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: T[IOHUMAHHUSA CYIIHOCTH METOOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIOJIb30BATh



MoJIydyaeMble 3HaHUS I aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYKAlOIIero Myupa u
MPOUCXOSIINX B HEM NU3MEHEHUH, YMEHHUS JIeaTh 000CHOBaHHbBIE 3aKIIIOUEHUS Ha
OCHOBE HAay4HBIX (D)aKTOB M HMEIOIIUXCS JaHHBIX C LENbI0 TOJXY4YeHUs
JTOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIIONIb30BaTh XWMHUYECKHE 3HAHUS IS
pelieHus mpobyieM B PeabHBIX JKU3HEHHBIX CUTYalIUAX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa30BaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIyY€HUIO HOBBIX 3HAHUW 1O XUMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0OCOOCHHOCTSIM TpyJa B Pa3lUYHbIX cepax MpodhecCHOoHaTLHON
IeSITeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpenMeTHbIE pe3yJIbTaThl OCBOCHMS YUEOHOIO MpeaMera «XUMHs» Ha
YPOBHE CpeAHET0 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIE ISt dbopmupoBaHUs MHPOBO33PEHUSA oOy4Jaronmxcs
MEXAUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYUYHbIE TOHITHS, OTpakKarollue
IIEIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeuupuKy METOJOB TO3HAHMUS,
HCTIONB3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIus, sIBICHUE,
npolecc, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
Teopusl, UCCIeOBaHNEe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUE);

YHUBEpCaJIbHbIC yuyeOHbIC JCHCTBUS (TTO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

pEryJsITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (yHKUMOHATBHOU
TPaMOTHOCTH H COITMAIEHON KOMITETEHIIUN 00YyYaronXCs;
CIIOCOOHOCTb oOyuaromuxcs UCIOJIb30BaTh OCBOEHHbBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PCHUECCKUE 3HAHUS M yHUBEpCAJIbHbIC y4eOHBIC
JNEUCTBHUS B MMO3HABATEIBHOW U COIMAIBHON MTPAKTHKE.

MeranpeaMeTHbIE pe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMH W  PETYJISATHBHBIMU
JICUCTBUSIMU.

OBJagenue YHUBEPCAJIbHBIMU Y4eOHBbIMH NOo3HABaTeJIbHBIMH
JeHCTBUAMM:

1) 6a3oBble JIOrHYECKHE TeHCTBHUA:

CaMOCTOSATENIbHO  (OPMYJIMPOBAaTh W aKTyaIM3UpoOBaTh  MpobiiemMy,
BCECTOPOHHE €€ pacCMaTpHUBATh;

ONpPENENATh LENU JEATEIbHOCTH, 3aJlaBasg MapaMeTpbl W KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABJICHHBIMU LICJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUW 3HAHUN MPUEMBI JTIOTMYECKOTO MBILIIJICHUS —
BBIJICJIATh XAPAKTEPHbIE NMPU3HAKHU TOHSATUW U YCTAHABIMBATh WX B3aUMOCBS3b,



WCITOJIH30BaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUIM;

BBIOMpATh OCHOBAaHUS U KPUTEpUU [UIS KIaccU(PUKAUM BEIIECTB U
XUMHYECKUX PEAKLIN;

YCTAaHABJIMBATh MPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXICHUS (MHAYKTUBHbBIC, JENYKTUBHbBIC, IO
aHAJIOTUU), BBIABISTH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PacCMATPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BBIBOJIbI M 3aKIIFOUCHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HAKOBBIC) MOJIEIH, TPEOOPA30BHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYECKUAN
3HaK (CHUMBOJI) OJJIEMEHTa, XUMHUYecKas (opMmyla, ypaBHEHHUE XHUMHUYECKOU
peakiuu — MPU PEUICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTHUYECKUX 3ajad,
PUMEHSTh Ha3BaHHBIE MOJEJBHBIE MPEICTABICHUS ISl BBISIBIICHHS XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIICCTB U XUMUUECKUX PEAKIIUM.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE 1eiCTBUSA:

BJIQJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKUX
pEeaKLHnii;

dbopMyIUpOBATH 1IEIH U 33/1a4d UCCJICIOBAHUS, UCTIOIB30BaTh TOCTABIICHHBIC
U CaMOCTOSTENIbHO C(HOPMYIMPOBAaHHBIE BOMPOCHl B Kad4eCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJIsi (DOPMHUPOBAHUS TUTIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKAQ3bIBAEMBIX CYKICHUN;

BJIQJICTh HAaBBIKAMHU CAMOCTOSITEJIBHOTO TUIAHUPOBAHUA W  POBEICHUS
YYEHUYECKUX SKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOIIOJATh 32 XOJ0M
MpoIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €ro pe3yibTar, (PopMyIupoBaTh
000011IeHNsT ¥ BBIBOJIBI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJITATOB UCCIICOBAHUS,
COCTaBJISITh OOOCHOBaHHBIN OTYET O MPOJICIIAHHON paboTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HWCCIEN0BATENIbCKOM W MPOEKTHOM
NEATEeIbHOCTH, TMPOSBIISITh CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METOJOB pEIICHUsI MPAKTUYECKUX 3ajay, MPUMEHEHHUIO PpPa3IUYHBIX
METOJ0B TO3HAHMUSI.

3) pa6ora c ungopmanmeii:

OPUEHTUPOBATHCA B PA3IUYHBIX HCTOYHMKAX UWHOpMauuu (HAy4dHO-
NOMyJIApHAs JIUTEepaTypa XUMHUYECKOTO COJIepKaHHUs, CIpPaBOYHBIE IMOCOOUS,
pecypcbl HTEpHETa), aHamu3upoBaTh MH(DOPMAIMIO PA3IMYHBIX BHIOB U (PopM
MIPEJICTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HETPOTUBOPEUUBOCTb;



(GopMynupOBaTh 3aMpPOChl U MPUMEHATh Pa3IUYHbIE METOMAbI MPHU MOUCKE U
orbope wuHbOpMAIMK, HEOOXOAMMOW IJisi BBIMOJHEHUS Y4YeOHBIX  3a/mad
OIpeAENEHHOrO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HHPOPMAILIMOHHO-KOMMYHUKAaTHUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAaJbHYIO  (OpMY  MpPEICTaBICHUSA
uH(popManuu (cxemsl, TpaduKu, JUarpaMmbl, TAOJHUIIBI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAy4yHBIH A3BIK B KadecTBE CpeAcTBa IpU pabore ¢
XUMHUYECKON HMHpOpMAIMEl: NPUMEHATh MEXIpEAMETHbIE ((pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOpMyIIbI, a00peBUATYpPbI, HOMEHKIIATYPY:;

UCIIONIb30BaTh W TPe0oOpa3oBbIBaTh 3HAKOBO-CHMBOJHYECKHE CpEACTBA
HarJIsAHOCTH.

OgyageHne YHMBEPCAJIbHBIMA KOMMYHHMKATHBHBIMH 1€l CTBUSIMM:

3aJ1aBaTh BOIPOCHI MO CYHIECTBY OOCYKJAa€MOM TEMBI B XOJ€ JUaJIOra U/Win
JIUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMyIHpPOBATh CBOM  TMPEAJIOKEHUS
OTHOCHTENFHO BBITIOJHEHUS MPEJI0KEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3EHTAlUEl pe3yJbTaTOB IO3HABATENIbHON AESITENBbHOCTH,
HOJyYE€HHBIX CAMOCTOSITENILHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIOJIHEHUN
XUMHUYECKOTO JKCIEPUMEHTa, MPAKTHUECKOH pabOThI MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEILECTB, peaau3aluu y4eOHOro MpoeKkTa U (HOpMyITHpPOBATH BHIBOIBI
O pe3yibTaTaM NPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS MO3ULIUN B
X0Jie 00Cyk/1eHHUs 1 OOMEHa MHEHUSIMH.

Ogi1ageHne YHMBEPCAJIbHBIMHU PeryJsiTABHBIMH 1eHCTBUSAMM:

CaMOCTOSITENIbHO ITUIAHUPOBATh M OCYIIECTBISATH CBOIO IMO3HABATEIHHYIO
JeSTeNbHOCTh, OmpeAenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M 1O Mepe
HEOOXOIUMOCTH KOPPEKTHPOBATh TMpeJjiaraeéMblii  aJlfOPUTM JICUCTBUIM  TPHU
BBIMOJJHEHUH YYE€OHBIX M MCCIEAOBATEIbCKUX 3aJay, BbIOMpaTh Hambojee
3¢ exTuBHBIN crnoco0 HMX peueHuss ¢ Y4ETOM TMOJyYEeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYECKUX PEAKITUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEU JIEATEILHOCTH HAa OCHOBE CaMOAaHAJIM3a
U CAMOOILICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenMeTHble pe3ylibTaThl OCBOEHMSI Kypca «OpraHuueckas XUMUSI»
OTpaXKaroT:

c(hOpPMHUPOBAHHOCTh  MPEJACTABICHHM O XHMHYECKOHW  COCTABJISIOINICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHPA, POJM XUMHUM B TIO3HAHWUU SIBJICHUH



OpuUpoOAsl, B (POPMUPOBAHWUU MBINUICHUS] W  KYJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM /TS PEIICHUS MPAKTHICCKUX 3a71a9
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHMYECKHUX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIOIINE TOHATUS (XMMHUYECKUW DJIEMEHT, aTOM, OJJICKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAIEGHTHOCTD, 3JIEKTPOOTPULIATEILHOCTh, XUMHYECKas
CBA3b, CTPYKTypHas (opmyina (pa3BEpHYTas M COKpaIlEHHAs), MOJb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, YIIEPOIHBIA CKeleT, (PYHKIIMOHANIbHAS TpYIIIa,
paauKai, u30MepHsi, U30MEPhI, TOMOJIOTUYECKUMN PsiJl, TOMOJIOTH, YTIE€BOJOPO/IbI,
KHCIIOPOJ, M a30TCOJAEpX AIIUEe COCAUHEHUS, MOHOMEp, MOJIMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUHU U 3aKOHBI (TEOpUsI CTPOCHUS
opranuveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKHI S3bIK XUMHUU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXale B OCHOBE NOHUMAHMUS TPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHX
SBJICHUN, (PAKTOJOTHUECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUU U
0€30MacCHOM HCIIOJIb30BAHUU BAXKHEHIIIUX OPTraHWYECKUX BEIIECTB B OBITY U
PaKTUYECKOMN AEATEIbHOCTU YEIOBEKA,

c(hOpMHUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHbIC MPU3HAKU TOHATHIA,
YCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BATh COOTBETCTBYIOLINE MOHATHUS MPU
ONMCAHUU COCTaBA, CTPOCHHUS U IPEBPALICHUN OPTAHUYECKUX COCANHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHMM HCIONB30BaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTAaBJICHHUSI MOJEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILIEHHOMN)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIuH,
M3TOTaBJIMBATh MOJIENIM MOJIEKYJ OPraHWYECKUX BEIIECTB IS WUIIOCTpAIlUU HUX
XUMHYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTaHABIWBATH MPUHAJJIC)KHOCTh H3yYEHHBIX
OpPraHUYeCKUX BEIIECTB IO UX COCTaBy W CTPOCHUIO K OMNpeaeIEHHOMY
KJIacCy/Tpynne COeIUHEHUN (YIJIeBOJOPOAbl, KHUCIOPOA U a30TCOAEpKallue
COCIMHEHHUSI, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS), JaBaTh WM Ha3BaHUS IO
cucrematnueckord HomeHkiarype (IUPAC), a Takxe NpUBOIUTH TPUBUAJIBHBIC
Ha3BaHUSI OTHAEJIbHBIX OPraHUYECKHX BEHIECTB (ITHIICH, NPOIHIICH, AalleTUJIEH,
ATUJICHTJIMKOJb, TIULEepuH, (eHos, dhopmanpaeruj, areTaiblAerua, MypaBbUHAs
KHUCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KUCJIOTA, CTEApPUHOBAs KUCIIOTA, TII0KO034,
bpykTO3a, Kpaxmal, eJUTI0103a, TIUIH);

c(hOPMHUPOBAHHOCTh yMEHHSI OMNPENCISITh BHUABI XUMHUYECKON CBSI3M B
OpraHUYECKUX COCNNHEHUAX (OJMHAPHBIE U KPATHBIE);



c(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHSATH TMOJIOKEHHUSI TEOPHUH CTPOCHUS
oprannveckux Bemects A. M. bytiepoBa a1 00bSICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILIECTB;

chOPMHUPOBAHHOCTh ~ YMEHHMM  XapakTepu30BaTb  COCTaB, CTPOCHHE,
bu3nUecKue W XUMUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTEICH pa3IMIHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, STWJIEH, MPOINMIIEH, AlleTHJICH,
OyramueHn-1,3, merunOyramueH-1,3, OCH30J, METAaHOJ, ATAHOJ, STUJICHTIIUKOJIb,
[JIMLEPUH, (EHOJI, alleTallbJIeTHl, MypaBbUHAsl M YKCYCHas KHUCIIOTHI, TIIOKO3a,
Kpaxmai, IeJUTI0N103a, AaMUHOYKCYCHAasl KUCIIOTa), WILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXKJYy HUMH YpPaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX pPEaKIUil ¢
MCIOJIb30BaHUEM CTPYKTYPHBIX (GOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepPU30BaTh UCTOUHUKHU YTJIEBOJIOPOTHOTO
Chipbs (He(pTh, MPUPOJHBIM Ta3, Yyrojib), CHOCOOBI UX TNEPepadOTKUu U
IPAaKTHYECKOE MPUMEHEHHUE MPOTYKTOB NMepepadOTKH;

c(hOpPMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIYUCICHUSA 10 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BELIECTBA WIIM IMPOAYKTa
peakuuu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OIHOIO M3 HCXOAHBIX
BEILIECTB WU MPOIYKTOB PEAKIINHN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HaHMM OO0 OCHOBHBIX
METO/aX HAyYHOI'O MO3HAHUS, UCHOJb3YEMbIX B XUMUHU MIPU U3YyUYEHUHU BEILECTB U
XUMHUYECKUX sBJICHUH (HaOI0eHIE, U3MEPEHNE, SKCIIEPUMEHT, MOJEIUPOBAHHUE),
UCIIOJb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHHS ISl TOPUHATHAS PEIICHHN B
KOHKPETHBIX JKA3HEHHBIX CHUTyallusiX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOI0O/IaTh MPaBUJIa MOJIb30BaHUS XUMUYECKOU
OCYJIOM M JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TAaKXKE TMpaBHiia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIIUSMHM IO BBHITIOJIHEHUIO JIAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBINOJHATh XUMHUYECKUM
AKCIIEPUMEHT (ITPEBPAILIEHUS] OPTaHUYECKUX BEILIECTB MPU HAPEBaHUH, MOJTyYEHUE
ATUJIEHA WU U3YYEHUE €ro CBOWCTB, KAUYECTBEHHbIE PEAaKIUU OPraHUYECKHUX
BEIIECTB, JCHATypalus OENKOB MPH HArpeBaHWU, I[BETHBIC PEaKIMU OCIKOB) B
COOTBETCTBMM C TMpaBWJIaMHU TEXHUKA OE30MaCHOCTH MpU OOpalIeHUuu C
BELIECTBAMU U JaOOpPaTOpPHBIM OOOpPYAOBaHUEM, TMPEIACTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3alucCH YpPaBHEHUH COOTBETCTBYIOIIMX
peakimii 1 GopMyIUpPOBaATH BHIBOJIBI HA OCHOBE ATUX PE3YIIhTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJIYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
uHpopmaiuu, IHTepHeT 1 Apyrux);



c(OPMHUPOBAHHOCTh ~ YMEHHM  COONIONATh  TpaBuja  JKOJOTHYECKH
IIEJIECO00PA3HOTO TOBENCHUS B OBITY W TPYIOBOW NESATEIBHOCTH B IIEJSIX
COXpPAaHEHMUSI CBOETO 3/I0POBbS M OKPYKAIOUIEH MPUPOJHON CpEelbl, OCO3HABATh
ONACHOCTh BO3JICMCTBUS HA JKHUBBIE OPraHU3MBI OIMPEACIEHHBIX OPraHUYECKUX
BellleCTB, moHuMas cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMECHBIIICHUSI W TMPEJOTBpAlICHUS HX BPEIHOrO0 BO3JCHUCTBUSI HAa OPraHU3M
YEJI0BEKA,

JUIsE OOYyYaronIMXcsi ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI: YMEHUE
OPUMEHSATh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CHEeNbIX M CIAa0OBHIAIIMX OOYYaroIUMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins s 3anucu XUMHYECKHX

dbopmyt.
11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHMSI Kypca «OOIass M HeopraHudecKas
XUMUSD» OTPaXkKaroT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUUYECKOM  COCTaBJISAIOIICH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHpa, pPOJH XUMHM B TIO3HAHWUW SBJICHUHN
npuposibl, B  (OPMHUPOBAHWM MBIIUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYECKUX 3a7a4
M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKHUX  3HAHWH, KOTOpass  BKJIKOYAET:
OCHOBOTIOJIAraloNIue MOHATHSA (XHUMHUYCCKUH 3JIEMEHT, aToM, H30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYyJa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUYECKAsI CBS3b
(KoBaJICHTHas, MOHHAS, METAJUIMYECKasl, BOJIOPOIHAS ), KpUCTAJLINYCSCKAS PEIIETKA,
TUNBl  XUMHUYECKUX  PEaKIMi, PacTBOP, DJICKTPOJUTHI, HEIJIECKTPOIUTHI,
AJIEKTPOJINTUYECKAs JUCCOLUAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakiuy, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJICKTPOJUTUYECKON AUCCONUaluM, nepuoandeckui 3akoH [[. M. Menpaeneena,
3aKOH COXPaHEHUS MACCHI BEIIECTB, 3aKOH COXPAHECHUS U IMPEBPALLICHUS SHEPTUU
MpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUU SI3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIINE B OCHOBE NMOHWMAaHUS NPUYMHHOCTH H
CUCTEMHOCTH XHMHWYECKUX SIBJICHHM, (PAKTOJOTMUYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U 0€30MMaCHOM MCTIOIB30BAHUHM BAKHEUIITNX HEOPTAHUIECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEIIOBEKA,



c(OpPMUPOBAHHOCTh YMEHHUI BBISBIATH XapaKTEpPHBbIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBAaTh MX B3aWMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NpU
ONMCAaHUM HEOPTAHUYECKUX BEIIECTB U UX IPEBPALLCHUN;

c(OPMUPOBAHHOCTh YMEHHMM HCIHOJB30BaTh XUMHUYECKYIO CUMBOJIUKY JJIs
coctaieHus: GoOpMysl BEHIECTB M  YpPaBHEHUH  XUMHUYECKUX  PEaKIIH,
cuctematuyeckyto HomeHknaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYeCKUX BeUIECTB (yrapHblid ra3, YyrJ€KHCIbI ra3, aMMHaK, TamiéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAsA COJA, IUPUT U IPYTHE);

c(OpPMUPOBAHHOCTh YMEHU ONPEJENSATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHHUAX PAa3IUYHOrO0 COCTaBa, BHJ XMMHUYECKOH
CBA3M (KOBaJIEHTHAs, MOHHAs, METAJUINYECKAasl, BOJOPOHAs) B COCIUHEHUSAX, TUI
KPUCTAJUIMYECKON pEmIETKM KOHKPETHOTO BEILIECTBA (ATOMHAs, MOJIEKYJSpHasi,
MOHHAs!, METAJUIMYECKAs), XapaKTep CPelpl B BOJHBIX pACTBOPaX HEOPraHUYECKHUX
COCJMHECHUI;

c(hOpMHPOBAHHOCTH yMEHUI yCTaHaBJIMBATh MPUHAIIEKHOCTb
HEOPraHMYEeCKUX BEIIECTB MO HUX COCTaBY K OINpPEAETIEHHOMY KiacCy/TpyIe
COEIMHEHUH (TPOCThIE BEIIECTBA — METAUIbl U HEMETAJLJIbl, OKCUbI, OCHOBAaHUS,
KHCJIOThI, aM(OTEpHbIE TUAPOKCUBI, COIH);

c(hOpMHUPOBAHHOCTh YMEHHI PaCKphIBaTh CMBICI IIEPUOJAMYECKOrO 3aKoHa /.
N. MeHnaeneeBa U 1EMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO
U IPOTHOCTHYECKYIO (DYHKIUY;

c(OPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaThb JJIEKTPOHHOE CTPOEHUE
aTOMOB XMUMHYECKHX »3JIeMeHTOB |—4 mnepuonoB Ilepuognueckoil cucTeMbl
XuMHueckux sjemeHToB JI. M. MeHnerneeBa, MCHONb3ys MOHATHA «s-, P-, d-
AIEKTPOHHBIE opouTanm, «9HEPreTUYECKUe YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHMUYECKHX 3JIEMEHTOB M MX COCIUHEHUU
0 repuoaam u rpymnmnam llepuoguueckon cucteMbl XUMHUUYECKUX 3i1eMeHToB 1. U.
Menneneena;

c(OPMUPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMUCHIBATh)  OOMIME
XUMUYECKME CBOMCTBA HEOPraHMYECKHX BEILECTB  pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXIY HEOPraHU4eCKUMU
BELECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIN;

c(hOPMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XUMHUYECKHUE PEAKLUU IO
pa3IMYHBIM TMpPU3HAKaM (YUCIY M COCTaBYy pPEarupyrollux BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKHCIICHUS JJIEMEHTOB, 0OpPaTUMOCTH
pEeaKLMK, YYaCTHIO KaTaau3aropa);

c(OPMUPOBAHHOCTh YMEHMH COCTaBISITH YPABHEHHs pEaKUUil pa3iMuHbIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PeaklUii HOHHOTO OOMEHa, YYUThIBas
yCIIOBUS, IIPU KOTOPBIX 3TU PEAKIUU UAYT O KOHIIA,;



c(OPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TOITBEPIKIAFOIIHEC
KaueCTBEHHBIA COCTAB PAa3JIMYHbIX HEOPTraHUYECKUX BEILECTB, pPAaCIO3HABATh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

c(hOPMHPOBAHHOCTh YMEHHM  PacCKphIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIMI MOCPEIACTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca
3THUX PEAKLINIM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
pPEaKIMK OT Pa3IMYHbIX (PAKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aencTus (mpunuun Jle [latense);

c(OPMHUPOBAHHOCTh YMEHUW XapaKTePU30BaTh XHMHUYECKHE IPOIIECCHI,
JeXalye B OCHOBE MPOMBIIUICHHOTO IMOJYYEHHUsS] CEPHOM KHUCIIOThI, aMMHAKa, a
TaKkke CPOPMHUPOBAHHOCTH MPEJCTABICHUNA 00 OONIMX HAYYHBIX MPUHIUIIAX U
AKOJIOTUYECKUX MPOOJIeMaxX XUMUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIUMUCICHUS C HCIOJIb30BaHUEM
MOHATHUSI «MaccoBas JIOJsl BEIIECTBA B PAaCTBOPE», OOBEMHBIX OTHOIICHUHN Ta3oB
IpY XUMHUYECKUX PEaKIMsIX, MAcChl BEIIECTBA WK 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BEIIIECTB, TEIUIOBOrO 3((deKTa peakiuh Ha OCHOBE 3aKOHOB COXPAHEHMS] MacChl
BEIIIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTHUU;

c(hOpMHUPOBAHHOCTh YMEHUM COOJII0/IaTh MIPpaBUIa MOJIb30BAHUS XUMUYECKOM
OCYJIOM M JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TAaKXKE MpaBHiia OOpaIleHUs C
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMH IO BBHITIOJIHEHUIO JIAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBINOJHATh XUMHUYECKUM
AKCIIEPUMEHT (pa3jio’KeHHE MEPOKCHIA BOAOPOJia B MPUCYTCTBUU KaTaIM3aTopa,
ONpENEIICHHNE CpeAbl PacTBOPOB BEUIECTB C TMOMOIIBI) YHHUBEPCAIBHOTO
WHJIUKATOpa, BIUSHUE PA3TUYHBIX ()aKTOPOB Ha CKOPOCTh XUMHUYECKOW pEaKIUU,
peaklMy HOHHOTO OOMEHAa, KauyeCTBEHHbIE pEaKUuu Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTANIbHBIX 3a]ad IO
TeMaM «Metamey u «Hemeramib») B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0€30macHOCTH TPU OOPAIIEHUU C BEIIECTBAMHU U JIAOOPATOPHBIM 000pPYI0BAHUEM,
NpEACTaBISATh PE3yJbTaThl XMMHUYECKOrO0 OKCIEepUMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPEAKUUM U (OPMyIHpOBaTh BHIBOJALI Ha OCHOBE
ATUX PE3YJbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XHUMHUYECKYIO
uH(OpMaIMIO, TOMYy4aeMyl0 U3 pa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOM
KOMMYHUKaIWK, MHTEpHET U Apyrux);



c(OPMHUPOBAHHOCTh ~ YMEHHM  COONIONATh  TpaBuja  JKOJOTHYECKH
1e1ecoo0pa3Horo MOBEACHHUA B OBITY M TPYAOBOM JEATEIHHOCTH B HEIIX
COXpaHEHUs] CBOETO 3/I0POBBbSl U OKPY’KAIOIIEW MPUPOTHON Cpellbl, 0CO3HABATh
OMAaCHOCTb BO3JCHCTBUS HA KUBbIE OPraHU3MbI ONPE/ICTEHHBIX BEIIECTB, TOHUMAs
cmbici nokazarensas [IJIK, mosicHATP Ha mnpuMepax crnocoObl yMEHBLIEHUS U
MPEIOTBPALICHHUS UX BPEIHOTO BO3ICUCTBUS HA OPTAHU3M UYEJIOBEKa;

Uig 00YYaromMXCcsi ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbs: YMEHHE
OPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUI;

JUIA CIIETIBIX M CIA0OBHIALIMX OOYYalOIIMXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cUCTeMy oOo3HaueHui JI. bpaiins mis 3amucu XUMHYECKHX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
Pa3znea 1. TeopeTuyeckue OCHOBbI OPraHUYEeCKOH XMMUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOEHHS OPTraHUYECKUX COEIMHEHUN A. 3
M. byrneposa
Utoro no pazneny 3
Paznea 2. Yraesogopoasbl
2.1 [IpenenbHbBIE YIIIEBOAOPOIBI — aJIKAHBI 2
99 HenpenenbHble yriieBOAOPOIbI: alTKEHBI, 5 1
AJKaMEHBI, aTKUHBI
2.3 ApomaTuieckue yriaeBog0pOIbl 2
54 [IpupogHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 1
uX nepepadoTka
Wroro mo pazneny 13
Paspnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHUs
3.1 | Crupter. @enon 3
3.9 Anpaeruanl. KapOoHOBBIE KUCTOTHI. 7 1
CnoxHbIe 2(OUpbI
3.3 VYriaeBoasl 3 2




Hroro no pasneny

Pasznen 4. A3oTcoaepxkaiye opranHudecKkue coeuHeHus

13

4.1 ‘ AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazaeny 3
Paspen 5. BeicokoMoJIeKy A pHbIe COeIUHEHUSA

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazueny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KITACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/iesioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbsie  IlpakTuueckue (mupp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuonndeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB /1. 1. Menaeneena
12 Ctpoenue BemniecTBa. MHOorooopasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Wroro mo pazneny 13
Paznen 2. Heoprannueckasi XuMus
2.1 Mertabl 6
2.2 Hewmeramisl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX ’
' BEILIECTB
Uroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 OCHOBHBIE CBEJICHUS O CTPOECHUHU aToOMa. 1
2 DnekTpoHHas 000JI0YKa aToMa. 1
[Iepnoanueckuii 3axoH u [lepnoanueckas
3 cucTeMa XuMu4eckux siementoB /1. U. 1
Menneneesa.
4 HonHast xumudeckas CBs3b. 1
5 KoBanieHTHas nosisipHas XUMHYECKasi CBA3b. 1
KoBasieHTHast HeNosipHAs XUMUYECKast
6 CBSI3b. 1
ATOMHas U MOJIEKYJISIpHASI KPUCTAITUYECKUE
7 pELIETKHU. 1
8 Merannnueckasi XMMUYECKasi CBA3b. 1
Bonoponnas xumuueckas cBsi3b. Equnas
9 MPUPOJA XUMUYECKUX CBSI3EH. 1
10 ITonumepsr. 1




I"a3000pa3Hoe coCTOSIHUE BEIIECTBA.

11
O6006menne 3nanmii mo teme: «Ctpoenue
12 BELICCTBA.
KonrtponbHas pabora no reme «CtpoeHue
13 BELIECCTBA»
AHanu3 KOHTPOJIbHOHM paboTsl. [ToHsTHE O
14 XUMHUUYECKOM peakuuu. Peakuuu, uaymue 6e3
M3MEHEHHUS COCTaBa BELIECTB.
HucnepcHele cuctemsl. COCTaB BELIECTBA.
15 Cwmecn.
[Tpaktuyeckas padora Ne 1 «Ilosnyuenue u
16 pacrio3HaBaHMe T'a30B (BOAOPOM, KUCIOPOJ,
YIJIEKUCIIbIN ra3, aMMuakx, 3TuiieH)». Th.
17 TBepasle BemecTa
18 Kunkne BemecTBa
Knaccugukaius XuMHUeCKuX peakiui,
19 IIPOTEKAIOIINX C U3BMEHEHHUEM COCTaBa
BEILIECTB.
20 CKOpOCTh XMMUYECKON PEAKIUN.
OO6paTUMOCTh XMMHUYECKHUX PEAKIIHA.
21 XHMHYECKOE PaBHOBECHE U CIIOCOOBI €ro

cMmenneHus. Poiab BOJABI B XUMHYECKUX




peaKiusx.

29 I'maponus.
OKHCIHUTENBHO- BOCCTAHOBUTEIIbHbBIE
23 peakumu. DIEKTPOIU3.
O0001eHre U cucTeEMaTU3ALMS 3HAHUI 110
24 TeMe «XUMUYECKHUE PEaKIIUN.
[IpoBepounas pabora 1o Teme «
25 XHUMHUYECKUE PEAKLIUN.
26 Mertanibl 1 HEMETaIbl
27 Kucnorel HeOpraumueckue 1 OpraHu4ecKue.
[TpakTuueckas padorta N2 mo Teme
23 «XuMHUYECKHE CBOMCTBA KUCIOT». Th.
29 OcHoBaHust
30 Comn
[TpakTuueckas paborta Ne3. PacrioznaBanue
31 BemecTs. Th.
32 OCHOBHBIE CBEJICHUS O CTPOEHUHU aToMa.
33 DneKkTpoHHas 000J09Ka aToMa.
34 [Tepuonnueckuii 3akoH u [lepronnueckas




crucTemMa XuMu4YecKkux aemeHToB /1. U.
Menneneena.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KITACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
[Ipenmet opranuyeckoil XuMuu, e€
1 BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE 1
Teopus cTpoeHUs] OpraHUYECKUX COCTMHEHUN
2 A. M. bytiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS 1
[IpencraBnenue o knaccuukanum
opraHuueckux Bemiects. Homenkiatypa
3 (cucremaTnyeckas) U TpPUBHAJIbHbIE Ha3BaHUS 1
OpraHUYECKUX BELIECTB
AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMUYECKHUI
MertaH 1 3TaH — OPOCTEUIINE TPEACTABUTEIHN
5 aJIKaHOB 1
6 AJIKEHBI: COCTaB M CTPOEHHE, CBOMCTBA 1
OTUiEH U NPONWIEH — NpoCTeine
7 IIPEICTAaBUTENN aJTKEHOB 1
[TpakTuyeckas padora Ne 1. «ITomyuenue
8 STHJIEHA U U3yYEHHUE €r0 CBOMCTBY 1




10

Anxanuensl. byraauen-1,3 u metunOyraaveH-
1,3. Ilony4yeHre CHHTETUUECKOTO KayuyKa 1
PE3UHBI

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOCHHS,
TOMOJIOTUYECKUH PsAll. ALIETHIEH —
MPOCTEUILINNA MPEICTABUTEIb AJIKUHOB.
Beruncrnenus no ypaBHEHHUIO XUMHYECKOU
peakiuu

11

12

Apensl: 6eH3011 1 TOITY0J. TOKCHYHOCTB
apeHoB

KonTponbnas padora Nel "Berancnenus no
YPaBHEHUIO XUMUUYECKOW peakuun"

13

I'eneTnyeckas cBs3b YriieBo40OpoaoB,
IMpHUHAJIC)KAIUX K PA3JIMYHBIM KilacCcaM

14

15

[IpupoIHBIE ICTOYHUKH YIIJIEBOJIOPOOB:
MIPUPOJIHBIN Ta3 U MOIYTHBIE HEPTSIHBIE Ta3bl,
He(Th U IPOAYKTHI €€ epepadoTKu

[TpupoHBIE HCTOYHUKH YTIIEBOJOPOIOB:
MIPUPOJIHBIN ra3 U MOMyTHbIE HEPTSIHBIC Ta3bl,
He(Tb U IPOAYKTHI €€ epepadoTKU

16

17

[TpoBepounas pabota mo pazueny
«YTII€BOIOPOABD)

Hpel[CJ'IBHBIe OIHOATOMHBIC CITUPTHI: MCTAHOJI




1 3TaHoj. BogopoaHas cBs3b

MHoroaTroMHBIE CIIMPTHBI: STUJICHIJIMKOJIb U

18 TIIMLEPUH
@DeHoI: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE U
19 XUMHUYECKHE CBOICTBA, TPUMEHEHUE
Anpaerusl: GopManbACTU U alleTaIbICTH/I.
20 Aneron
KonTponbnas padora Ne2 "no remam
21 "Cnuptel", "Anpneruapr"”
[IpakTuueckas pabora Ne 2. «CBoiicTBa
22 pacTBopa YKCYCHOU KHCIIOTBI»
CreapuHOBas U OJICMHOBAsI KUCIIOTHI, KaK
23 MPEACTABUTENH BBICIIUX KaPOOHOBBIX KHUCIIOT
Mpbuta Kak COJIM BBICITUX KapOOHOBBIX KUCIIOT,
24 HX MOIOIIIEE ICHCTBHE
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE
o5 KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
3¢upoB
Kupsl, yrieBosl: cocTaB, KilacCUpUKAIMS 1
26 poJb
97 KonTponbnas padorta Ne3

«KI/ICJ'IOpO,[[COI[ep)KaH_II/IC OpraHnu4ceCcKuc




COCONHCHUA»

Kpaxman u nemnono3a Kak nNpupogHbie

23 MTOJIUMEPBI 1
VYrneBojbl: cocTaB, KiaccupUKaIus.

29 Baxueiine npeacraBuTeNn: TIHOK03a, 1
bpykTo3a, caxaposa

30 AMWHBI: METWJIAMUH U aHUJTUH 1
AMUHOKHUCIIOTHI KaK aM(oTepHbIe

31 OpPraHMYECKUEe COCTUHEHUS, UX OUOIOTHUECKOe 1
3Hauenue. [lentuabl
[IpenmeTt opranuueckoil XuMuu, e€

32 BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE 1
Teopust CTpoOeHU OPraHUYECKUX COCTMHEHUI

33 A. M. bytiiepoBa, €€ OCHOBHBIE TTOJIOKEHHS 1
[IpencraBienue o kinaccuPpuKauu
opranuyeckux BeuiectB. HomenknaTtypa

34 (cucreMaTuyeckas) U TpPUBHAIbHbBIE Ha3BaHU 1
OPraHUYECKUX BEILECTB

OBUIEE KOJIMYECTBO YACOB I10 34

I[MPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus, 10 kinace/ [abpuensa O.C., Octpoymos W.I'., CnankoB C.A. AKITMOHEPHOE OOIIECTBO
«znarenbctBo «IIpocBeiieHune
Xumusi, 11 knace/ Tabpuensa O.C., Octpoymos W.I'., CnankoB C.A. AKITMOHEPHOE OOIIECTBO

«z3narensctBo «IIpocBelienue



