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HOACHUTEJDBHAA 3AIINCKA

[IporpaMMa MO XUMUU Ha YPOBHE CpEIHEro o0OIero oO0pa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBineHHbix B DenepalbHOM  TOCYJIapCTBEHHOM
obpazoBatenbHoM craHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
®denepauuy, peaqu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBbIX TnoNOkeHH «Crtparermn pasBuTHs BocnuTaHus B Poccuiickon
®epnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K OINPENEIICHUIO
o0mieil ctparernu oOydeHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICJICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBAaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIOLIMM H3TAallOM pealu3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YeJl0OBeKa, a TakKKe JKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3MI0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o0Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHero o0IIero o0pa3oBaHus CPeACTBAMH y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESICHbl B
nmporpaMme MO0 XHMHUHM C YYETOM CHenu(PUKA HAyKH XUMHH, €€ 3HAYCHUS B
MO3HAHUW TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed M MPUHLMUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK MIpaeT 0coOyIo pojb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHME IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMJIEMOMN YacThI0 MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJIEHA Ha pEIICHUE
rII00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY
oOyyarolmuxcs, HeoOXOOUMYI0 MM JJs BbIpa0OTKM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30BbIE  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKon Xxumuu. @OpMHUpPOBAHUE JAHHOM CHCTEMBI 3HAHWM NPU U3YYECHUU
npeaMera 00ecrnedyuBaeT BO3MOXKHOCTb PACCMOTPEHHMsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuUMus» c@opMupoBaHa B MpPOTrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajia U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXHUMHYECKUX M BJICKTPOHHBIX
OpeICTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHSs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHM4ecKOr XHWMHUU IOJIyYarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrJIOM 3peHHs B THpeamere «XuMHUs» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» 00yYaromMMCs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, d TAKXKE O XUMUYECKHX PEAKLUMAX, UX CYILIHOCTH H
3aKOHOMEpPHOCTSAX IIpOTEeKaHus jonosiHAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHMMAHUIO B3aWMOCBSI3M XHMHH C
JPYTMMHU HayKaMM, PacKpbIBalOT €€ POJIb B IIO3HABATEIBHOM M IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBaKEHHMS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATbCS B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS HHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTOo
npeaMera  «XWUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHsS OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI IS MOHUMAHHUS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BEIIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SIBJICHUHA IyTEM 3KCIEPUMEHTA H
pelIeHUs] MPOTUBOPEYM MEXIy HOBBIMH (akKTaMHM U TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUUYECKUX Mpodiiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaronMxcss MPUHATbIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJlEp)KaHUsI M TOCTPOEHUs TpeaMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCaJbHBIX Y4YeOHBIX JACUCTBUM, HMEIONMX 0a30Boe 3HA4YCHHE I
pa3IMyYHBIX BHJIOB JCSATENIBHOCTH: pEUIeHHs MpoOsieM, MOHCKa, aHalu3a H
00paboTku MHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TMO3HAHUU
XUMUHU.

B mnpaktuke mnpenonaBaHus XUMHU Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, IPHU OMPEICICHUH
COJIEpKaTEeJIbHOM XapaKTEpUCTUKH 1IeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAyKH KaK OOJIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIIECHHUIO LIEJIEW W3y4eHUs
IIPEMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUsl TVIABHBIMHM LEJISIMU W3Y4YEHUsS INpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHS, (PyH/IaMEHTAIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
WX PA3BUTHS U CTAHOBJICHHS;

e (opMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEUIECTB M XUMHYECKHMX peakUuuid, HEOOXOOUMBIX [UIsl HPUOOpEeTEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIIEpUMEHTa, COOJIIOJEHUEM  IPaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeIMETa B IPOrpaMMe 10 XUMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpeaHero oomiero odpasoanusi. CeromHs B
OpernojaBaHUM XUMUM B OOJbllIed CTeNeHH OTAAETCS  MpeArnovYTeHue
MPaKTUYECKOM KOMIIOHEHTE COJAEp)KaHusd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEro He
HA0OpOM 3HaHWU, a (PYHKIMOHAIHHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSMH aKTHBHOTO NOJIYYEHHS 3HAHUN W NPUMEHEHUS UX B PEAIBHOW >KM3HU
JUISl peLIEHUS TPaKTUYECKHX 3a/1ay.

B cBf3M ¢ 3TUM NpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAaKUE LIETU U 3aJa4H, Kak:

ajanrtanusi 00yJaromMxcsl K yCJIOBUSM JTMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYaIUsiX, CB3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHue y OOy4arOUIMXCA KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOAUMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAEeT
BAJXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPEY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YYarOMINXCs: CIIOCOOHOCTH CaMOCTOSTENIBHO IPUOOpETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUH C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU U MPOBEJIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOOydarommxcss yOeXIEHHOCTH B T'yYMaHUCTUYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIroOHAIBHOTO MPUPOJIONOIB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHONIEHUS K TPHUPOJEC U CBOEMY 30pPOBBIO, a TakKe MPUOOPETEHUS OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHITHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM 1miaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOT0 YpOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAay4YHbBIC
PEAMETHD.

OO11e€ Ynca0 YacoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0a30BOM YpOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE T0JI0KkeHUsA. CTPYKTYypHBIE ()OPMYIIbI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o Ki1accupuKaMK opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHHN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO NMPEBPALLEHUIO OPraHUYECKHUX BEILECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHUW psAA. MeraH W 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHUs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
POCTEUIINE NPEICTABUTENN aJIKEHOB: (PU3MUYECKHME U XUMHUYECKHUE CBOMCTBa
(peakuuu TUAPUPOBAHMS, TAJOIEHUPOBAHUSA, TUAPATALMH, OKUCJICHHUS U
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytamueH-1,3: cTpoeHue, BakHEUIIHNE
XUMUYECKHE CBOWCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psifl. AlleTUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
TOPEHMSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, crpoeHue, (pU3NYECKME U XMMHMUYECKHUE CBOICTBa
(peakiuu raJoreHMpOBaHHUsS U HUTPOBAHUS), NNOJIYYEHUE U MPUMEHEHHE. Tomnyor:
cocmae,  cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOAOPOJAAMH, MNPUHAATICKALUMU K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPEeroHKa, KPEKUHT (TePMUYECKUM, KaTalUTUYeCKuil), muposn3. I[IpomayKkTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB U HUX MPEBpaIlCHU:
O3HAKOMJIEHME C O0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIEIMpOBAaHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTYYCHHE STHUIICHA

Y U3yYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOAYKTA PEAKIUU IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM MIPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTBHL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckue U XUMHUYECKHE CBOMCTBa (peaklMM C aKTHUBHBIMU METaJUIaMHU,
raJIor€HOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHe MeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XMMHUYECKHE CBOICTBa (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenue rauueprHa U STUICHTITUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ilpumenenue Gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALECTAIBAEIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIIMH ), OJyUYE€HUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KHCIIOTBI: CTpOeHHe, (prU3MuecKre U XMMHYECKHEe CBOICTBa (CBOICTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHE.

Crnoxuble 3(QUpPbl Kak MPOU3BOAHBIE KApOOHOBBIX KHUCIOT. ['maponus
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIUS ~ yriaeBOAOB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ounonorunyeckas poiib. Potocunres3. pykTo3a Kak U30MEP IITIOKO3BI.

Kpaxman u menniono3a Kak npupoaHsie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIEpUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBPALLEHUIL:
IpoBeJcHUE, HAONMIOJCHHE W OMUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE
CIUPTOB, Ka4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCJICHHME STaHOJa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m ruapokcumom wmemu(ll), B3ammopmelcTBHE Kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA MJIM MPOJAYKTa PEaKIUH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB MM IPOAYKTOB PEAKITHH).

A3oTconepKkale OpraHn4eckiue COeTMHEHUS.

AMUHOKHUCIOTH Kak aM(poTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHUYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonorumueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOPMYHAs M TPETHUYHAS CTPYKTypa OenKkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKClepUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEUIECTB M HUX MpEeBpallleHui:
HaOII0/ICHNE U ONMCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUM, IBETHHIC pEaKIUU OCITKOB.

BbicoKkoMoJIeKYISIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSATUS XHUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSST MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIIUS U MOJTUKOHIECHCAIHUS.

OKCIepUMEHTANbHBIE METOAbl H3YYEHHsI BEIIECTB M HMX MPEBpallleHUi:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanyst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIHUX €CTECTBEHHO-
HAyYHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTeCTBEHHO-HAyUYHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTb, HAOIIOACHHE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE€ COCTOSHUE
BElIECTBAa, (PU3NMUECKHUE BETUUMUHBI U €UHUIIBI UX U3MEPEHHUS.

buonorusi: kinerka, opranu3M, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
pECYpCHI.

TexHONorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYeCcKuil sneMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Tepunonnueckuit 3akoH u llepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MepUOIUUYECKOT0 3akoHa U [lepuoguyeckoil cucTeMbl
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TPYyMNIaM U IEPHOJaM.
3HauYeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKLenTopHblil). BomopoaHas cBsA3b. BaneHTHOCTb. OJEKTPOOTPHULATEIBHOCTb.
Crenenb okuciieHus. OHbI: KATHOHBI 1 AaHUOHBI.



BemectBa MOJEKYJSPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOHWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Homenknarypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIaCCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHYECKUX PEAKIIMSX.

CKopoCTh peakuuu, e€ 3aBUCUMOCTb OT Pa3idu4HbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabiaui «Ileprogudeckas cucrema XxuMuaeckux siaeMentos . U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJACHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKeHHe TEPOKCHIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOIO HWHIUKATOPA, pEaKkiuu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusiHue pa3nuuHbiX (GakTOpOB HA CKOPOCTH
XAMHUYECKON pEaKIUm».

PacuétHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C MCIIOIb30BAHUEM IOHSATHUSI «MACCOBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilomoxxenue HemetaiuioB B llepuoamueckor cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpoa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHEUIIMX HEMETAIIOB U KX COCUHEHHM.



Merannel. Ilonoxenne meramnoB B [lepronnueckon cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OO0mue gusnyueckne cBorcTBa MeTauioB. CruiaBel METaJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPUM, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUM.

OOmme cnocoObl momyyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HaOJNIOJeHWEe M OIMCAaHHE JEMOHCTPAIlUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJI0Uei, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJLIOB).

Pacuérnblie 3agaun.

Pacuétpl mMaccel BellecTBa WU 00bEMA ra3oB IO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
Y3 BEILIECTB UMEECT MPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMun B 0OecriedyeHUH SKOJIOTUYECKOU, YHEPreTUYECKON W MUIIECBOU
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuasabl, KOHCTPYKIMOHHBIE MATEpHajbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE W MUHEPAJIbHbIC
ya00peHwusl.

XuMHST U 3I0pPOBBE YEJIOBEKA: MPAaBWJIAa HCIOJb30BAHUA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MaCHOT0 UCIOIb30BaHUS MpenapaToB OBITOBON XUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmeH W
HEOpraHu4ecKor XumMuu B 11 Kiacce OCyIeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOLIMX EeCTECTBEHHO-HAYYHBIX TOHSATHH, TakKk MW TMOHATUH, SIBISIOLIUXCS
CHUCTEMHBIMHU JIJISI OTACJBHBIX IPEAMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KJIaCCH(pUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.



®du3uka: MaTepus, SHEPIus, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, DJKOCHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE IPOU3BOJICTBO, IMHILEBAs
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

INIAHAPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMDLI 110 XUMKWHU
HA BA30OBOM YPOBHE CPEJHEI'O OBLIEI'O ObPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylibTaTaM OCBOCHUS
oOyJaromuMucs TMporpaMM CpeaHero ooOmero oOpa3oBaHus  (JUYHOCTHBIM,
METalpeAMETHbIM U NpeAMEeTHbIM). HaydHo-MeToaumueckoil OCHOBOM — AJis
pa3pabOTKU TJIAaHUPYEMBIX pE3YyJbTATOB OCBOEHUS MPOTpaMM CpPEIHEro OOIero
o0pa30BaHUsI SIBISETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B coOTBETCTBHHM € CHCTEMHO-AESATENBHOCTHBIM IIOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS NpeaMeTra «XUMHUS» Ha YpPOBHE CPEIHEro
00111eT0 00pa30BaHUs BbIJICICHBI CICAYIOIINE COCTABISIONIHE:

OCO3HaHWE OOYYAIONIUMUCS POCCHUICKON TPaXTAaHCKOW WICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTPEEIEHUIO;

HaJM4YMe MOTUBAIMH K O0yUCHHUIO;

[[eJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEXKICHHIN JIMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAULIMKM 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaroIIMXCs PYKOBOJCTBOBATBHCS B CBOEH
NEATEIbHOCTH 1EHHOCTHO-CMBICIIOBBIMUA  YCTAHOBKAMU, MPUCYIIUMH LEJIOCTHOMN
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIMYKUE MPaBOCO3HAHUS IKOJOTMYECKOM KYJIBTYpbl M CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pe3yNibTaThl OCBOCHHUSI TMpeAMeTa «XHUMHS» JIOCTUTAIOTCA B
€IMHCTBE Yy4eOHOW W BOCHHUTATEIbHOW JESATENIbHOCTM B COOTBETCTBHU C
I'YMaHUCTHUYECKUMH, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH LIEHHOCTAMH U



ujearsaMu pPOCCUIICKOT0 IpaskJaHCKOTO OOIIECTBA, MPUHITHIMU B OOIIIECTBE HOPMAMHU
W TpaBWIaM{ TOBEACHMS, CIOCOOCTBYIOIIMMHU TpOIlEcCaM  CaMOTO3HAHMUA,
CaMOpa3BUTHS U HPAaBCTBEHHOI'O CTAHOBJIEHUS! IMYHOCTH 00YYaOITUXCS.

JIMYHOCTHBIE  pe3yJbTaThl OCBOEHUS IpeaMera «XHUMHSD»  OTPaXKaroT
cOPMUPOBAHHOCTh OIBITA [MO3HABATEIHHOW U MPAKTHUECKON JAESITENbHOCTU
OOyJaronuxcs Mo peain3aIiui MPUHATBIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YaCTH:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHUsl OOYYAIOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX IIPaB M 0OA3aHHOCTEM,
YBa)KCHUSI K 3aKOHY U MPABOMOPSIKY;

MPEICTaBICHUS] O COLMAIbHBIX HOpPMax MW MpaBHIAX MEKIMYHOCTHBIX
OTHOILIEHU! B KOJJIEKTUBE;

TOTOBHOCTU K COBMECTHON TBOPYECKOM JEATEIBHOCTH MPHU CO3/IaHUU yUEOHBIX
IIPOEKTOB, PELICHUHN YYeOHbIX U MO3HABATEIbHBIX 3aJay, BBIIOJIHEHUN XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TPHHUMATh MOTHBBI, HAMEPEHHUA, JIOTUKY U
apryMEHThI IpYTUX PU aHAIN3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0
OTE€UYECTBEHHON XUMUM;

YBOXEHHsI K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUHM U TMPAKTUYECKOTO
NPUMEHEHUS XUMHH, OCO3HAHHUS TOTO, YTO JOCTHMKEHHSI HAayKH €CTh pe3ysbTar
JUINTENbHBIX ~ HAOMIOJEHUH,  KPOMOTJIMBBIX  JIKCHEPUMEHTAIbHBIX  IIOUCKOB,
MOCTOSTHHOTO TPpyJa YUEHBIX U MTPAKTHKOB,;

MHTEpeca M MO3HABATEIHHBIX MOTHBOB B IMOJIYY€HUHU U MOCIEIYIOIMIEM aHAIIN3e
nH($OpMaLUU O NEPEOBBIX TOCTHKEHUAX COBPEMEHHON OTEYECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, 3TUUECKOTO MMOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBS3aHHBIE C XUMUYECCKIUMH SBICHUSMH, U
NPUHUMATH OCO3HAHHBIC PEIICHUs, OPUEHTUPYSACh Ha MOpPATbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHHMBaTh CBOE MOBEACHHE U TOCTYNKH CBOMX TOBApHUILIEH ¢
MO3UIMI HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHWE TMOCIEACTBUN ATHX
MOCTYIKOB;

4) gpopmMupoBaHHs KyJbTYPHI 310POBbS:

MOHMMAHUA LEHHOCTEH 370poBoro U  Oe3omacHoro oOpasza  KHU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PHU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;



coOmro/ieHnss TpaBwiI 0€30macHOr0 OOpaleHusi C BEIeCTBaMH B  OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

NOHUMAHMSl [IEHHOCTHM TMPaBWI HWHIMBUAYAIbHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUIX, YTPOXKAIOIIUX 3/I0OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHHMSI TIOCJICICTBUM W HENPHUATHS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHUKaTHUBHOMN KOMIIETEHTHOCTHU B y4ueOHO-UCCIIeI0BATENbCKON
NeSTeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSATEIBHOCTH;

YCTAHOBKHM Ha aKTHBHOE Y4acTHE B PEIICHUM MPAKTUYECKUX 33724 COLMAIBHOU
HaIpaBJICHHOCTH (B paMKaX CBOETO KJiacca, IIKOJIbI);

UHTEpeca K MPAKTHYECKOMY M3YyUYECHHIO MPOQECCUil pa3IuvyHOro poja, B TOM
YUCJIE HA OCHOBE MTPUMEHEHUS ITPEAMETHBIX 3HAHUI 110 XUMUHU;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU NESITENbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIUMBUAYAJIbHOM  TPaeKTOPUU
oOpasoBaHusi, Oyayien npodeccuu U peaanu3anuu COOCTBEHHbBIX )KU3HEHHBIX JIAHOB
C Y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB U
nmoTpeOdHOCTEH 00I1IeCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH 11€JIeCO00Pa3HOr0 OTHOIIEHUS K TMPUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAaHUSl TJIO0AJTBHOTO XapakTepa OJKOJOTUYECKUX MpoOsIeM, BIUSHUS
AKOHOMMYECKHUX MPOLIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOW CPEIbI;

OCO3HaHUSI HEOOXOAUMOCTH UCIOJIB30BAHUS JOCTHXKCHUN XUMUU TSI PEIICHUS
BOIIPOCOB PaIMOHAIBLHOTO MPUPOJIONIOTL30BAHUS;

AKTUBHOT'O HENPUATHUS JCUCTBUU, MPUHOCSIIUX BPE OKPYKAKOIIECH MPUPOIHOU
cpene, yMEHHUsI MPOTHO3UPOBATh HEOJATONPHUSATHBIE JKOJOTHMUECKHE TOCIEACTBUS
NpEeANTPUHUMAEMBIX ICMCTBUM U MPEAOTBPAIATh UX;

HaJUYUsl Pa3BUTOTO IKOJOTUYECKOTO MBIIUICHUS, AKOJOTHUUYECKON KYJIbTYpHI,
OTIBITA JICATEIIBHOCTH SKOJIOTHYECKON HAIMPABICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS
MMHU B TO3HABATEIbHOW, KOMMYHUKATUBHON W COIIMAIIBHON MPAaKTUKE, CTIOCOOHOCTH
¥ YMEHHS aKTUBHO MPOTUBOCTOSTH UACOJIOTUN XeMOpoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOPMHUPOBAHHOCTH MHMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUs CHenuUKd XWMHUM KAk HAyKH, OCO3HaHUsA e€ poiu B
(GbOpMHUpPOBaHUM PAIMOHATILHOTO HAYYHOTO MBINIJICHUS, CO3JaHUH IIEJTOCTHOTO
npeicTaBlieHus 00 OKpYXarollleM MHUpe KaK O €IWHCTBE NPUPOJbl U 4YelIOBEKa, B



MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEW U PEHICHHH MPo0JIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOEXKIEHHOCTH B 0CO00H 3HAUMMOCTU XMUMHH JIJIsi COBPEMEHHOM IIMBUIIM3AIIUU:
B €€ T'yMaHUCTUYECKON HAMPaBIEHHOCTH M BAXKHOW POJM B CO3JAaHUM HOBOM 0a3bl
MaTepUATbHOU KYJIbTYpHI, PEIICHUN TJIOOAIBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS
YEJIOBEUYECTBA — CBIPEBOM, DSHEPreTUYECKOM, MHUIIEBOM M  3KOJIOTHYECKOU
0€30MacHOCTH, B PA3BUTHH MEIUITMHBI, OOECIICYCHUHN YCIIOBUN YCIICITHOTO TPyJa U
HKOJIOTUYECKH KOM(POPTHOM KU3HU KaXKOTO YieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTU: T[OHHMaHUSA CYHIHOCTH  METOJIOB
MMO3HAHUS, WCIOJB3YeMBbIX B ECTECTBEHHBIX HAayKax, CIOCOOHOCTH HCIIOIh30BATh
MoJIy4yaeMble 3HAHUS JJIsI aHAIu3a U OOBIACHEHUS SIBICHUU OKPYXAIOIIETO MHpA U
MIPOUCXOMSIIIUX B HEM U3MEHEHUM, YMEHUs JieslaTh OOOCHOBaHHBIC 3aKJIIOYCHHS Ha
OCHOBE Hay4HbBIX (PAKTOB M MMEIOIINXCS JAHHBIX C IEJIbIO MOJYyYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH  CaMOCTOSITEJIbHO ~HCIOJB30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpPECa K IO3HAHUIO U UCCIIEI0OBATEIIbCKON JIESITEIbHOCTH;

FOTOBHOCTH M CIHOCOOHOCTM K  HENpEephIBHOMY  OOpa3OBaHHUIO U
caMOOOpa30BaHMIO, K AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUM 1O XUMUU B
COOTBETCTBHHM C KM3HCHHBIMHU MOTPEOHOCTSAMU;

MHTEpeca K OCOOEHHOCTSIM TpyJAa B pas3lIMyHBIX chepax MnpodheccuoHanbHOM

NEATCIIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3yJbTaThl OCBOEHUSA Yy4eOHOro mnpeaMera «XUMHS» Ha
YPOBHE CpPEIHET0 001Iero 00pa3oBaHUs BKIHOYALOT:

3HAYNMBbIE JUTSL (dopMupoBaHus MHUPOBO33PEHHUS oOyyarouuxcs
MEXIUCIUIUTMHAPHBIE (MEXKIPEAMETHBIE) OOIEHAay4YHbIe TOHSTHUS, OTpakarollue
LEJOCTHOCTh HAYYHOM KapTUHBI MHUpa U CHEUU(PUKY METOJOB I[O3HAHMS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEUIECTBO, DHEPIHs, sBJICHUE,
MPOLIECC, CUCTEMA, HAay4HbI (PAaKT, MPHUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeOBaHNE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

yHUBEpCalbHble y4eOHble ACHCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,
pEryJisTUBHBIE), oOecneunBaroe GopmMupoBaHre (YHKIUMOHAIBHON T'PaMOTHOCTH
U COLMAIbHON KOMIETEHIINH 00Y4YatoInuXCs;

CIIOCOOHOCTh OOYYAIOIIMXCS MCIIOJI30BATh OCBOEHHBIE MEXKIUCIUILIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHMS W  yHUBEpCajdbHble  Yy4eOHblE  JCHCTBUS B
[IO3HABATEJIbHOM U COLIMATIBHON ITPAKTHKE.



MeranpenMeTHbie  PE3ydabTaThl OTpPa)XarT OBJAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMHU TTO3HABATEILHBIMU, KOMMYHUKATHUBHBIMU U PETYJISITUBHBIMU JICHCTBUSMH.

OBJaanenue YHHBEpPCATbHBIMH yueOHbIMH NMO3HABATEJIbHBIMU
AEeUCTBUAMMU:

1) 6a3oBble JOrMYeCKHUE JeiiCTBUA:

CaMOCTOSTEIbHO (POPMYITHPOBATh U aKTyaJIU3UPOBATH MPOOIEMY, BCECTOPOHHE
e€ paccmaTpuBaTth;

OTpEeNeNiaTh eI JeATCIIbHOCTH, 3ajaBas IlapaMeTpbl WU KPUTEPUU HUX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTaThI JACATEILHOCTH C IMTOCTABICHHBIMHU ICIISIMU;

WCIIONB30BaTh MPU OCBOEHUU 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISATh XApPAKTEPHBbIC NPU3HAKKA TMOHSITUH M YCTAaHABIWMBATH WX B3aWMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSATHS ISl OOBSACHEHHS OTAEIbHBIX (PAKTOB U
SIBJICHUI;

BBIOMpATh OCHOBAHMS U KPUTEPUH JIUIS KJIACCU(PUKAIIMU BEIIECTB U XUMHUUECKUX
peaKkuuu;

YCTAaHABJIMBATh  MPUYUHHO-CJICACTBEHHbIC CBS3U  MEXAY  HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOHUTH JIOTUYECKHE PpACCYXICHUS (MHAYKTUBHbIC, JEAYKTUBHBIC, IO
aHAJIOTUM), BBISBJISATh 3aKOHOMEPHOCTH W TIPOTHUBOPEYMS B PacCMaTpUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIFOUCHUS;

MPUMEHATh B TIPOIECCE TMO3HAHMS, UCIOJIb3yEMble B XUMUU CHMBOJIMUYECKHE
(3HAaKOBBIE) MOJIENIH, MPEOOPA30BLIBATE MOJICIIBHBIC MPEICTABICHUS — XUMHUYSCKUI
3HaK (CMMBOJI) 2JIEMEHTa, XUMHUECKast (opMyJia, ypaBHECHHUE XUMHUCCKON PeaKIuu —
P pElICHUH Y4eOHBIX I[IO3HABATENbHBIX W TNPAKTUUECKUX 3aj]ad, MNPUMEHATH
Ha3BaHHBIC MOJICJIbHBIC TPEJCTABICHUS JJISI BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XMMUUYECKUX PEAKIIMA.

2) 6a3oBble HcCIeA0BATEIbCKIE TeiiCTBHS:

BJIQJIETh OCHOBAaMH METOJIOB HAy4YHOTO IIO3HAHUSA BEIIECTB U XUMHUYECKHUX
peaKLnil;

dbopMyIUpOBaTh 1IETU U 33J1a4d MCCIIEA0BaHuUs, UCII0JIb30BaTh TOCTABJICHHbBIC U
CaMOCTOSATENFHO C(HOPMYTUPOBAHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBBI Juisi (OPMHUPOBAHMSI THUINOTE3bl MO TPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJIETh HABbIKAMM  CaMOCTOSITEJIbBHOTO  TUTAHUPOBAHUS W MPOBEACHUS
YYEHUYECKUX AIKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HaOJIOAaTh 3a XOJ0M
MpoIiecca, CaMOCTOSITEIRHO TPOTHO3UPOBATH €r0  Pe3ynbTar, (OPMYITHpPOBATH
00001IIeHNsI ¥ BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIhTATOB MCCIICIOBAHUSA,
COCTaBJIATh OOOCHOBAHHBIM OTYET O MPOJIeIaHHOMN padboTe;



npuoOpeTaTh  OMBIT YYCHHUYECKOM  HUCCIIENOBATENbCKOM M MPOEKTHOM
AESITeIbHOCTH, TPOSIBISITh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TTOUCKY
METOJIOB pEUICHUS NPAKTUYECKUX 3aJ]ad, NPUMEHEHUIO pPa3jIu4HbIX METOJIOB
[IO3HAHUS.

3) paGora ¢ uHpopManHen:

OPUEHTHPOBAThCS B  PA3IWYHBIX HUCTOYHMKAX uHPopManuu (Hay4dHO-
MOMYJISIPHAs TUTEPATYPA XUMHUECKOTO COJAEPKAHMS, CIIPABOYHBIE IOCOOUS, pECYPCHI
WuTepHera), aHamu3upoBaTh HMHPOPMALMIO  pa3jIMYHBIX BHUJIOB U  (opM
[IPEICTABIICHUS, KPUTUYECKH OLIEHUBATH €€ JJOCTOBEPHOCTh U HENPOTUBOPEUNBOCTE;

(GopMynupOBaTh 3ampoChl U NPUMEHATH Pa3jINYHbIe METOAbl MpPH TOUCKE U
orObope wuHpOpMaIMK, HEOOXOIUMOM ISl  BBIIIOJIHEHHS  y4eOHBIX  3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCIOJIB30BAHUS MH(POPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHI U Pa3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAIBHYIO (JOpMY IpeICTaBICHU HHPOpMaLn
(cxemsl, rpauKy, TUarpaMmbl, TAOJIHILIbI, PUCYHKH U JPYTHE);

UCIOJIb30BaTh HAYUYHBIN SI3bIK B KAUECTBE CPEACTBA MPHU padOTe C XUMUUYECKOU
uHpoOpMaluel: NPUMEHATh MEXIpeIMeTHble ((PU3MUYECKMEe U MaTeMaTUYECKHE)
3HAKU U CUMBOJIBI, (POpMYJIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CpPEJICTBA
HaIJISITHOCTH.

OBiaieHUe YHMBEPCAJBHBIMM KOMMYHMKATHBHBIMM 1CHCTBUSMU:

3aJlaBaTh BONPOCHI MO CYIIECTBY OOCYKJAaeMOW TE€Mbl B XOJ€ AHaliora W/WiH
JTUCKYCCUH, BbICKA3bIBATh HUJIeU, (OPMYIUPOBATH CBOU MPEMAJIOKEHUSI OTHOCUTEIBHO
BBINIOJIHEHHUS TIPEVIOKEHHON 3a1a4u;

BBICTYIIaTh C IIPE3CHTALlMEd PE3yJbTATOB II03HABATEIBHOW JEATEIBHOCTH,
MIOJIyYEHHBIX CAMOCTOSITEIBHO MJIM COBMECTHO CO CBEPCTHHKAMU IPH BBINOJHEHUN
XUMHUYECKOTO 3KCIIEPUMEHTa, MPAaKTHUYECKOH paboThl MO HCCIEIOBAaHUIO CBOWCTB
M3Yy4aeMbIX BEUIECTB, peajln3aluu y4eOHOro npoekra u (opMyaupoBaTh BHIBOIBI IO
pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN NYTEM COIVIACOBAHUS IO3ULIMN B XOJIE
oOCyXIeHHsI 1 0OMEHA MHEHUSIMU.

OBiaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH 1CHCTBUSMMU:

CaMOCTOSTENIbHO IUIAHUPOBaTh M  OCYLIECTBISITh CBOK TO3HABATEIbHYIO
NEeSTEeNbHOCTh, ONpenesnsas e€ Lenu M 3aJadyd, KOHTPOJIMPOBATb M MO MeEpe
HEOOXOJAMMOCTH KOPPEKTUPOBATH MpEAJIaraéMblii  aNropuT™M JCUCTBUH  MpuU
BBITIOJTHEHUH Y4eOHBIX M HCCIEAOBAaTENbCKUX 3a/Jady, BbIOMpaTh Haubosee
3¢ (deKTUBHBIA CIMOCO0 WX pemeHuss ¢ Y4YETOM TMOJIYYeHHs] HOBBIX 3HAHUNA O
BELIECTBAX U XUMHUYECKUX PEAKLIHX;



OCyHICCTBIIATE CAMOKOHTPOJIb CBOEH ACATCIBHOCTH HAa OCHOBC CaMOaHaIuW3a U
CaMOOILICHKH.

IHPEJMETHBIE PE3YJIBTATDBI

10 KITACC

[IpeameTHbIE pE3yIbTATHl OCBOCHUS Kypca «Oprannyeckast XuMHUsD» OTPaKaroT:

C(OPMUPOBAHHOCTh ~ MPEACTABIECHUH O  XMMHYECKOHM  COCTaBIISIOIIECH
€CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, POJIM XUMUU B IIO3HAHUU SIBJICHUW ITPUPOIBI,
B (OpMUPOBaHMM MBIIUIEHUS M KYJbTYpPbl JMYHOCTH, €€ (YHKIHOHATBHOU
IPAMOTHOCTH, HEOOXOAMMOW JUIsl pElIeHUs] MPAKTHYECKUX 3a1ad M SKOJOTUYECKH
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3JJOPOBbIO U IIPUPOAHOMH cpere;

BIIQJICHAE  CUCTEMOM  XMMHUYECKMX  3HAHUM,  KOTOpas  BKJIKOYAET:
OCHOBOIOJIArarolue MOHATUS (XUMUYECKUI 3JIEMEHT, aTOM, JIEKTPOHHAs 000J104Ka
aToMa, MOJIEKYJIA, BAJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, XWMHYECKas CBSA3b,
CTpyKTypHasi (¢opMyisa (pa3BEpHyTass M COKpalll€HHas), MOJIb, MOJIIpHAas Macca,
MOJIIpHBIA  O0BEM, YIJIEPOAHBIN CKeNleT, (yHKUMOHAJIbHAs TpYIa, paguKal,
MU30MEPUS, U30MEPBI, TOMOJIOTUYECKUHN P, TOMOJIOTH, YIIIEBOAOPObI, KUCIOPOI U
a30TCOAEpXKAaIMe COCNMHEHMs, MOHOMEp, IOJIUMEP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEJIMHEHHUS); TEOPUU U 3aKOHbI (TEOpUsl CTPOCHMS
opranudeckux BemecTB A. M. ByTtiiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XMMHHU; MHUPOBO33PEHYECKUE 3HAHMA,
JIeXKalye B OCHOBE ITOHMMAHUS ITPUYUHHOCTY U CUCTEMHOCTU XMMHWUYECKHUX SIBJIICHUH,
(aKTOJIOTMUECKHE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOIY4YEHMH M 0€30I1aCHOM
WCIIOJIb30BAaHUM BAaXXHEUIIUX OPraHWYECKHX BELIECTB B OBITY M MPAKTHYECKOU
NEeATEIBHOCTH YEIIOBEKA,;

c(OpPMUPOBAHHOCTh YMEHHI BBISABIATH XapaKTEpHbIE TPU3HAKU MOHSITHH,
YCTAaHaBJIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME IOHATHSA IIPU
ONMCAaHHUU COCTABA, CTPOCHMS U IPEBPALICHNUN OPTAHUYECKUX COEANHEHNN;

c(OpMUPOBAHHOCTh YMEHUN UCIOJIb30BaTh XHMMHUYECKYI0 CHUMBOJMKY JJIsi
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHOM) opMy
OPraHUYECKHUX BEIECTB U YPABHEHUM XUMHUUYECKUX PEAKIUM, U3TOTABIMBATh MOJEIN
MOJIEKYJl OpPraHHYECKMX BEIIECTB JUIA WUIIOCTPALMM HUX XHUMHUYECKOTO U
MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHUPOBAHHOCTh YMEHUW YCTaHABIMBATH MPUHAJICKHOCTh HW3YYEHHBIX
OpPraHMYECKUX BEIIECTB N0 HX COCTaBy U CTPOCHUIO K ONPEACIEHHOMY
KJaccy/Tpymmne CcoeIuHeHUH (yrieBOAOPOAbI, KHUCIOPOA U  a30TCOAEpKallue
COEMHEHMsI, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs), JaBaTh UM Ha3BaHUSA IO



cucremaruyeckoit Homenknatype (IUPAC), a Takke NpPHUBOAUTH TpPUBHAIBHBIC
Ha3BaHUS OTACJIbHBIX OPraHUYECKUX BEIIECTB (3THJIEH, IPOINMIEH, AalEeTUJIEH,
ATUWICHIJIUKOIb, TIUUEPUH, (QeHOoJ, (opMallbIeTH, aleTalbIerua, MypaBbUHAs
KHCJIOTA, YKCYCHas KUCJIOTa, OJIEMHOBAas KUCJIOTA, CTEAPUHOBAS KUCIIOTA, TIIIOKO3a,
bpyKTO3a, KpaxMai, [eJUTI0JI03a, TIUIHIH);

cOPMUPOBAHHOCTh yMEHHSI OMPEACNATh BUABl XHMHUYECKOM CBS3H B
OpraHUYECKUX COETUHEHUSX (OJUHAPHBIEC U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH TMOJOKEHUS TEOPUU CTPOCHUS
opranudeckux BemniecTB A. M. byTtiiepoBa 1uisi 00bsSCHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUW XapaKTEpU30BaTh COCTaB, CTPOCHUE, (PU3UUECKUE
U XUMHYECKHME CBOMCTBA THUNUYHBIX MPEICTABUTENCH PpA3JMYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUJIECH, NMPOINUJICH, alleTuieH, OyraaueH-1,3,
MeTuinOyTaaueH-1,3, 6eH30J1, METaHOJI, 3TaHOJI, STUJICHIJIMKOJIb, TIMIEPUH, (PeHom,
aneTanbAeru]l, MypaBbUHAsl U YKCYCHas KHUCJIOTHI, TJIIOKO3a, Kpaxmall, LEeJII0JI03a,
AMUHOYKCYCHAsl KHCJIOTa), WILTIOCTPUPOBATh T'€HETHUYECKYIO CBS3b MEXAY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIIMX XUMHYECKUMX PpEAKIUM C HCIOIb30BAHUEM
CTPYKTYPHBIX (OPMYII;

c(OPMHUPOBAHHOCTh YMEHHUSI XapaKTEpPHU30BaTh HMCTOYHUKU YTIEBOJOPOIHOTO
ChIpbs (HE(Th, MPUPOIHBIN Ta3, yroyb), CIOCOObI UX MEPEPAOOTKU U MPAKTUYECKOE
MPUMEHEHUE TPOYKTOB NEPEPAOOTKY;

cOPMUPOBAHHOCTh YMEHMH NPOBOAUTH BBIUMCICHUS 10 XMMHYECKUM
ypaBHEHUAM (Macchl, 00bEMaA, KOJMYECTBA MCXOJHOTO BEIIECTBA WM MNPOAYKTa
pEaKLMK M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJIHBIX BEILECTB
WJIM TPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHUM BIIaJICTh CUCTEMOM 3HAHUM 00 OCHOBHBIX METOJIax
Hay4HOI'O [TO3HAHMS, UCIIOJIb3YEMBIX B XUMHUH IIPU U3YUEHUH BEIIECTB U XUMUYECKUX
sBJIeHUN (HaOII0eHNe, U3MEPEHNE, IKCIIEPUMEHT, MOJICIHPOBAHKE), UCIIOJIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS JJISl IPUHSTHS PEIICHU B KOHKPETHBIX )KM3HEHHBIX
CUTYaIIMSIX, CBSI3aHHBIX C BEILIECTBAMU U UX MPUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHHMIl COOJIIO/IaTh MpaBUiia MOJIb30BAHUS XUMUYECKOU
MOCy/I0 W JabopaTOpHBIM O00OpYy/IOBaHHWEM, a TaKXe IMpaBuja OOpalieHus ¢
BEILIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU IO BBINOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUW IUIAHUPOBaTh W  BBIIOJHATH XUMUYECKUN
AKCIIEPUMEHT (IIPEBPALLEHUS OPraHWYECKUX BEUIECTB IPH HArpeBaHUM, MOJYyUYEHHE
ATUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbIE PEAKIIMM OPIaHMYECKUX BEIECTB,
JeHaTypalus OeJIKOB IIPU HAarpeBaHUM, IIBETHHIE PEaKIIUU OEJIKOB) B COOTBETCTBUU C
paBUJIaMHU TEXHUKHU 0€30MacCHOCTHU MPU OOpallleHUH C BEIIECTBAMU U JIA0OPATOPHBIM



00OpyIOBaHUEM, MPEACTABIATh PE3YIbTAThl XMMUUYECKOTO 3KCIEpUMEHTa B (GopMme
3alliCH YpPaBHEHHUU COOTBETCTBYIOIIMX peakiuuili ¥ (OpMyIHpOBaTh BBIBOJBI Ha
OCHOBE 3TUX PE€3YJIbTaTOB;

C(OPMUPOBAHHOCTh ~YMEHUI KPUTHYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uH(POpMaIIMIO, TONYyYaeMyld M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOMU
uHpopmanuu, IHTepHET u apyrux);

c(hOpMUPOBAHHOCTH YMEHHU coOo1aTh IIPaBWJIa  JKOJIOTMYECKHU
[[€JIECO00PAa3HOro0 MOBEACHUS B OBITY U TPYAOBOM JEATENBHOCTH B LEIAX
COXpPAHEHUS CBOETO 3J0pPOBbI M OKpPYXKAlOLIEH NPUPOIHOM Cpelpl, OCO3HABaTh
ONACHOCTb BO3JICUCTBUS HA JKUBBIE OPIraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHUMAas cMbica mnokazatens [IJK, moscHATe Ha mnpuMepax CHocOoOBI
YMEHBUICHUS U NPEIOTBPAILECHHS UX BPEAHOIO BO3IEUCTBUS HA OPraHU3M YEJIOBEKa;

g 00y4YaroIMXCS C OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYNHBIX METOAAX IIO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CIEeNbIX M CIa0OBUIANIMX OOY4YAIOMIMXCS: YMEHUE HCIOIb30BaTh
penbeHO-TOUCUHYIO0 cucTeMy oOo3HaueHui JI. bpaitnms mis 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OO011as 1 HeOpraHU4ecKasi XUuMUsH»
OTpPaXKaroT:

chOpPMHUPOBAHHOCTh  MPEJACTABICHUH: O  XUMHYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOU KapTHHBI MUPA, POJIM XUMHUHU B MIO3HAHUU SBJICHUW MPUPOJIBI,
B (OpPMHUPOBAHUU MBIIUICHUS U KYJbTYPhl JHYHOCTH, €€ (YyHKIIMOHAIHHOM
rPaMOTHOCTH, HEOOXOAMMOM [Jisi pElIeHUs MPAKTHYECKUX 3ajlad M DKOJIOTUYECKH
000CHOBaHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBBIO U MPUPOJTHOU Cpelie;

BJIaJICHUC CHUCTEMOH XHMHUYECKHUX 3HAHUMH, KOTOpast BKJIIOYAET:
OCHOBOIIOJIATAIONINE IMOHATHS (XUMUYECKHH DIIEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, HMOH, MOJIEKYyJia, MOJb, MOJSPHBI 00BEM,
BJIEHTHOCTh, JJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIICHUS, XMMHUYECKas CBA3b
(KoBajJieHTHasi, MOHHAs, METaJUIMYEeCKasi, BOJOPOJIHAS), KPUCTAIJIMUECKas PEIIETKa,
TUIIBl ~ XMMHWYECKMX  pEaKluii, pacTBOpP,  DJIEKTPOJHTHI,  HEDIJIEKTPOJIHUTHI,
AJICKTPOJUTHUYECKAS  IUCCOLMAILNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW PpEeaKIMh, XUMHUUYECKOE PaBHOBECHE), TEOPUU U 3aKOHBI (Teopus
BJICKTPOJIUTUYECKOU AUCCOIMALMA, TTIepruoandyeckuit 3akoH [l. V1. MennaeneeBa, 3aKoH
COXPaHEHHSI MACChl BEIIECTB, 3aKOH COXPAHEHWS M NPEBPALICHUA SHEPTUM IIPU
XUMUYECKUX  pPEaKLMsIX), 3aKOHOMEPHOCTHU, CHUMBOJMYECKUM SI3bIK  XHMUH,



MHPOBO33PEHYECKUE 3HAHUSA, JIeKAIIME B OCHOBE IIOHMMAHMUSA IPUYMHHOCTU H
CUCTEMHOCTH XHUMHYECKHX SIBICHUU, (PAKTOJNOTUYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH M O€30MaCHOM HCIIOJIb30BAHWM BaXKHEHIIMX HEOPTaHUYECKHX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKa,

c(OPMUPOBAHHOCTh YMEHHUH BBISABIATH XapaKTEPHbIC TPU3HAKH MOHITHH,
YCTAaHaBJIMBAaTh WX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME IOHATHUS IIPU
ONMCAaHNH HEOPTaHWYECKUX BEIIECTB U UX IPEBPALCHUN;

c(OPMHUPOBAHHOCTh YMEHUH MCIOJb30BaTh XHUMHYECKYI0 CHUMBOJMUKY JJif
coctaBieHust  GOpMyd  BEUIECTB U YpPaBHEHUW  XUMUYECKHX  PEaKIIUid,
cuctremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSA OTAEIBHBIX
HEOPraHWYECKUX BelIeCcTB (yrapHblii Tra3, YIJIEKUCIBIA ra3, aMMUaK, Trali€Has
U3BECTb, HETalIEHas! U3BECTh, IUTHEBAS COMA, TUPUT U JIPYTHE);

c(OPMUPOBAHHOCTh YMEHUN OMNPEIENATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIUYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3U (KOBAJECHTHAsl, NOHHAs, METAJUIMYECKas, BOAOPOJHAS) B COCAUMHEHUSX, THUII
KPUCTAJUIMYECKOW pEHIETKA KOHKPETHOrO BEIIecTBa (aTOMHas, MOJEKYJspHas,
WOHHAas, METaJUIMYECKasi), Xapakrep cpeAbl B BOIAHBIX PAaCTBOPAX HEOPTaHUYECKHUX
COCMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATh NPUHAIEKHOCTh HEOPTAHUUECKUX
BEILECTB MO HUX COCTaBY K OMNpPEACIEHHOMY KJacCy/Tpynne coeAuHEHU (IpocThie
BEILIECTBA — METaVIbl U HEMETaJIbl, OKCUJbl, OCHOBAHUS, KUCIOTHI, aMpOTEepHbIE
TUAPOKCUIIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUHN PaCKPBIBATh CMBICH Mepuoandeckoro 3akona Jl. 1.
MeHnzneneeBa U JIEMOHCTPUPOBATH €0 CHUCTEMATH3UPYIOILYIO, OOBSICHUTEIbHYIO U
MPOTHOCTUYECKYIO (PYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh IEKTPOHHOE CTPOECHUE aTOMOB
XUMUYECKUX 3JeMeHTOB 1-4 mnepuono lleproanyeckoil cucTeMbl XMMHYECKHX
sanemerToB JI. M. MeHnaeneeBa, HUCHONB3ys MOHATHS «S-, P-, O-3JIEKTpOHHBIC
opOuTaNN», «IHEPreTUYECKUE YPOBHM», OOBACHITH 3aKOHOMEPHOCTH H3MEHEHUs
CBOWMCTB XMMHUYECKMX DJEMEHTOB M HMX COEAMHEHUW MO MEpuoAaM U TpyIIaM
[Teprnoandeckoit cucTeMbl XuMHU4YeCcKuX 351eMeHToB [[. 1. Menneneena;

chOpPMUPOBAHHOCTh ~ YMEHUH  XapakTepu3oBaTb  (OMHMCHIBATh)  OOIIME
XUMHAYECKHE  CBOMCTBA  HEOPTAaHMYECKMX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHHE TI'E€HETHYECKON CBSA3M MEXKAY HEOPraHUYECKUMH
BEILIECTBAMH C MOMOIIBIO YPABHEHNN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(OpPMUPOBAHHOCTh YMEHHUSI KIACCU(PUIUPOBATh XMUMHUYECKHUE PEaKIUU IO
pazIMYHBIM MpHU3HAKaM (YUCIy M COCTaBy pPEArupyrollMX BEIIECTB, TEIUIOBOMY
abdexTy peaxkuuu, U3MEHEHHIO CTENEHEH OKHCIEHUS JJIEMEHTOB, O0paTUMOCTU
pEeaKIMM, YYaCTUIO KaTaau3aTropa);



c(hOPMHUPOBAHHOCTh yMEHHUH COCTABJISITh YPaBHEHUS PEAKIHA Pa3IMdHBIX
THUIIOB, TIOJIHBIE M COKpAIIEHHBIC YPaBHECHUS PEaKIM MOHHOTO OOMEHa, YUUTHIBAs
YCIIOBUS, IIPU KOTOPBIX 3TH PEAKIIUU UAYT JO KOHIIA,;

c(OPMUPOBAHHOCTh YMEHUH  TPOBOJUTH  PEAKIUH, MOATBEPKIAAIOLINE
KAQueCTBEHHBI COCTaB pAa3JIMYHBIX HEOPTraHUYECKUX BEIIECTB, pacClO3HABAThH
OTBITHBIM IMYyTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh ~ YMEHHMM  pacKphiBaTh  CYUIHOCTb  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMM TMOCPEICTBOM COCTABJICHHSI 3JEKTPOHHOIO OajiaHca
ITUX PEAKLINN;

c(hOpMUPOBAHHOCTh YMEHUUN OOBSCHSITH 3aBUCUMOCTh CKOPOCTH XUMHYECKOU
PEaKIMK OT Pa3IUYHBIX (AKTOPOB; XapaKTep CMEIIECHUS XUMUUECKOTO PABHOBECHS B
3aBUCUMOCTH OT BHelTHero Bo3aenctus (nmpunuui Jle [Hlatense);

c(OPMHUPOBAHHOCTh YMEHUW  XapaKTEPU30BaTh XUMUYECKHUE MPOIECCHI,
JeXallie B OCHOBE MPOMBIIUICHHOTO TMOJYyYEHHs] CEpHOM KHCIOThI, aMMHUakKa, a
Takke CHOPMUPOBAHHOCTh MPEACTABICHUNA 00 OOIIMX HAyYHBIX MPUHIUNAX U
AKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOTO MPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHUU TMPOBOJAUTH BBIYHMCICHUS C UCIOJIb30BAHUEM
MOHSTUSL «MACCOBAsI IOJISI BEILIECTBA B PACTBOPE», 00ObEMHBIX OTHOIIECHUI Ta30B MpU
XUMUYECKUX PEaKIMsAX, MacChl BeIleCTBA WM OO0OBEMA Ta30B IO HU3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIHMH
BEIIECTB, TEIUIOBOTO 3((deKTa peakiM Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl
BEILIECTB, IPEBPAIECHUS U COXPAHEHHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIOAATh MpaBHiia MOJb30BAHUS XUMHUYECKOU
MOCYy/IOM U J1Ta0OpaTOpHBIM O0OpYJIOBAaHHMEM, a TaKXKe NpaBuja oOOpalleHus C
BEIIIECTBAMH B COOTBETCTBHU C HWHCTPYKIUSIMU TIO BBHITIOJIHEHHUIO JIAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW IUIAHUPOBaTh W  BBIIOJHATH XUMHUYECKUN
AKCIIEPUMEHT (Pa3joKE€HHE IMEPOKCHIa BOAOPOJa B IMPUCYTCTBUU KaTalu3aropa,
onpeaeneHne cpeibl paCTBOPOB BEIIECTB ¢ MOMOUIBI0 YHUBEPCAIBHOIO MHAMKATOPA,
BIIUSIHUE PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XUMHYECKON pEaKIHH, pPEeaKiuu
MOHHOTO OOMEHa, Ka4eCTBEHHBIE peakluuu Ha cyiabdar-, xkapOOHAT- U XIIOPHUI-
AHUOHBI, HA KAaTUOH aMMOHUSI, PEIICHHE JKCICPUMEHTAIbHBIX 3aJad IO TeMaM
«Mertamnbs» u «Hemeramib») B COOTBETCTBUM € MPABUIIAMH TEXHUKUA 0€30MacHOCTU
Mpy OOpallleHuH C BEUIECTBAMU M JaOOPATOPHBIM 00OPYIOBAHHUEM, MPEICTABIATH
pe3ynbTaThl ~XMMHYECKOTO JKCIepUMEHTa B  (OpMe 3amuch  ypaBHEHUI
COOTBETCTBYIOIIUX peaKuii W (OpMyIHpPOBaTH BBIBOJBI Ha OCHOBE JTHX
pE3yNbTATOB;



c(hOPMHUPOBAHHOCTh yYMEHUN KPUTHYECKA aHATU3UPOBATH XUMHUYECKYIO
uH(pOpMaIIMIO, TIONYyYaeMyld M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOMU
KOMMYHHKaIWK, MHTEpHET U ApyTrux);

c(hOpMHUPOBAHHOCTH YMEHUU cobJro1aTh npaBuia AKOJIOTUYECKHU
IIEJIECO00PA3HOTO TIOBEACHUS B OBITY W TPYAOBOH JCATEIHPHOCTH B IEIIAX
COXpPAHEHHUSI CBOETO 3J0POBbSI M OKPYXKAIOIIeH NPUPOAHON Cpelbl, OCO3HABaTh
OTMACHOCTh BO3JICHCTBUSI Ha KUBBIE OPTraHU3Mbl OMPEACIIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, moscHAT, Ha mnpuMmepax CHocoObl YMEHBIICHUS W
MPEIOTBPAILCHUS UX BPEIHOTO BO3/ICCTBUS Ha OPraHU3M YEJIOBEKA;

U1 00YyYaroIIUXCsi ¢ OrpaHUYEHHBIMHU BO3MOXKHOCTSMH 3/I0POBbS: YMEHHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYIMHBIX METOJAaX ITO3HAHUS BEIIECTB W
XUMHUYECKUX SIBIICHUN;

JUISL  CIENBbIX M CIA0OBUIMIIMX OOYYAIOMIMXCS: YMEHUE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHwil JI. bpaitns mis 3amucu XUMHYECKHUX

dhopmyiL.
TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC
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1.3 6 1 1 https://m.edsoo.ru/7f41a63
peakuu 5
Wroro mo pazneny 13
Pa3nea 2. Heoprann4yeckasi Xumust
bu6mmoteka [IOK
2.1 Mertanmnsl 6 1 https://m.edso00.ru/7f41a63
6
bu6nuoreka [IOK
2.2 HewmeTtammbt 9 1 1 https://m.edso00.ru/7f41a63
6
Cas13b
HEOPraHUYECKH bu6muoreka [JOK
2.3 X | 2 https://m.edsoo.ru/7f41a63
OpraHUYeCKHuX 6
BEIIICCTB
Uroro no pazaeny 17
Pa3znea 3. XuMus 4 :KU3Hb
Bbubnuoreka LIOK
3.1 XUMHUS U )KU3Hb 4 https://m.edsoo.ru/7f41a63

6
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Hroro no pazneny 4

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34 2 3

IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne KoanvecrBo yacoB  Jlara

Tema ypoka Hara ¢paxkr
n/n P Bcero U3y4YeHHUst ¢

[Ipenmer opraHn4ecKO XMMUH,
€€ BOBHHUKHOBEHUE, PA3BUTHE U 1
3HaYCHUE

Teopus crpoeHus
OpPraHUYECKUX COCIMHEHUN A.
M. bytnepoBa, €€ OCHOBHBIE
I0JIOKEHUS

IIpencrasnenue o
KJIacCU(PUKAIMKA OPTaHUYECKUX
BemecTs. Homenkiarypa
(cucremaTnueckasi) u
TpUBHUAJIbHbIE HA3BAHUS
OpPraHUYECKUX BEILECTB

AJIKaHBI: COCTaB M CTPOCHHUE,
TOMOJIOTHUYECKHUU P

Meran u 3TaH — npocTenime
MPEICTaBUTENMN ATKAHOB

AJIKEHBI: COCTaB M CTPOCHHE,
CBONCTBA

OTHIIEH Y TIPOIIHIIEH —
MIPOCTENIINE NTPEACTaBUTEIN 1
AJIKEHOB

ITpakTuyeckast padora Ne 1.
«[Tomyuenue sTunena u 1
W3y4YEHUE €r0 CBOMCTB)

Ankanuensl. byraauen-1,3 u
MeTunoyranuen-1,3.
[Tony4yeHnue CHHTETUYECKOTO

Kay4yyKa U pEe3UHbI




10

AJIKHHBI: COCTaB U 0COOCHHOCTHU
CTPOEHUSA, TOMOJIOTUYECKU I
psan. AueTuneH — IpocTeUIui
MPEACTaBUTEh AIKUHOB

11

12

13

Brrunciienus 1o ypaBHEHHIO
XMMHYECKON peaKIuu

ApeHbl: 6€H3011 ¥ TOJIYOI.
TokcuuHOCTH apeHoB

I'eneTnyeckas cBsI3b
YIJIEBOAOPOIOB,
MPUHAIJICKAIINX K Pa3IUYHbIM
KJlaccaMm

14

[IpupoiHbIE UICTOYHUKHU
YIJIEBOJOPOJOB: IPUPOIAHBIN ra3
U TIONyTHBIE HE(PTAHBIE I'a3bl,
He(PTh U IPOAYKTHI €€
nepepadoTKu

15

[IpupoiHBIE HICTOYHUKHU
YIJIEBOJOPOJOB: IPUPOIAHBIN ra3
Y TIONyTHBIE HE(PTAHBIE Ta3bl,
He(PTh U IPOAYKTHI €€
nepepaboTKu

16

KonTponbHas padota no
paszzaeny «YTIeBoI0pOIbD»

17

18

19

[IpenenbHbIE OHOATOMHBIE
CHUPTHI: METAHOJI U 3TAHOJL.
Bonopoanas cBsizb
MHOroaroMHble CIIUPTHI:
STUJICHTJIMKOJb U TIULEPUH
DeHOJI: CTPOCHUE MOJIEKYIIBI,
¢busnyeckue 1 XUMHUECKUE
CBOIMCTBA, IPUMEHEHNE

20

21

22

Anpaeruapl: GopMaTbIeTHI U
areTanbaerug. AeToH
OnHOOCHOBHBIE NPEAEIBHBIE
KapOOHOBBIE KHCIIOTHI:
MypaBbHHAS U YKCYCHAas
[TpakTuyeckast padora Ne 2.
«CBolCTBa pacTBOpa YKCYCHOM
KHCIIOTBI»

23

CreapuHoBas 1 OJIEUHOBAs




24

25

26

KHCJIOTHI, KaK MPCACTAaBUTCIIN
BBICHIUX Kap6OHOBBIX KUCJIOT

MpL1a Kak COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIEE ACHUCTBHE

CunoxHble 3)UpbI KaK
HPOU3BO/HBIC KAPOOHOBBIX
KUCIOT. ['UIPOITH3 CIIOKHBIX
3¢upoB

JKupbl: ruapONN3, MPUMEHEHHE,
OuosIoruuecKas poJib KUPOB

27

VrieBoasl: COCTaB,
kiaccudukanus. Baxneitmme
MPECTaBUTEIIN: TIFOKO03a,
bpykTo3a, caxaposa

28

29

30

Kpaxman u nemnonosa kak
MIPUPOIHBIE ITOJIUMEPEI
KonTponbHas pabota mo
pazneny
«Kucnopoaconepxaiue
OpPraHUYECKHE COCTUHEHUS

AMMHBI: METUJIAMHWH W aHWJINH

31

AMIUHOKHCIIOTHI KaK
am(poTepHbIe OPraHUYECKUE
COEIUHEHHNS, UX OMOJIOTHUECKOE
3HaueHue. IlenTuant

32

33

34

benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE
COCIMHEHMS

OCHOBHBIE IOHATHUSA XUMUU
BBICOKOMOJIEKYIISIPHBIX
COE€IUHEHUN

OCHOBHBIC METOJIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coequHeHui. [lnmacTMaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34




11 KITACC

Ne
n/n

KoanuecTBo
Jlara

Tema ypoka 4acoB
U3y4YeHHUs

Bcero

Jara
dakr

XUMHUYECKUHN 3J1eMEHT. ATOM.
DnexkTpoHHas KOH(pUrypauus 1
aToOMOB

[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cucrema
XUMHYECKHUX 31eMeHTOB /1. H.
MenneneeBa, UX CBA3b C
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MCHEHUS

CBOMCTB XUMHUYECKHUX AJIEMCHTOB H

WX COSJMHCHUN TI0 TPYyIIIaM U

nepuoaM. 3HaUCHHE 1
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI

XUMHUYECKUX djiemeHToB J[.1.

MenzeneeBa B pa3BUTHH HAYKU

Crtpoenue BemiecTBa. XuMHUUYeCKast
CBSI3b, €€ BUJIbI; MEXaHU3MBI
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
Bonopoanas cBsizb

BaneHTHOCTD.

DneKTpooTpUlaTeaTbHOCTh. CTeneHb

okucienus. Beniectsa 1
MOJIEKYJISIPHOTO U

HEMOJICKYJISIPHOTO CTPOCHUS

[loHsiTHE O NIMCTIEPCHBIX CUCTEMAX.
I/ICTI/IHHI)IG 1 KOJIJIONIHBIC
pacTtBOpbl. MaccoBast 1oJist
BEIIIECTBA B pacTBOPE

Knaccudukanus u HoMeHKIaTypa
HEOPTraHUYECKUX COCTUHCHHI.

I'eneTnyeckas CBsI3b 1
HEOPTaHUYECKUX BEIIECTB,

Pa3IMYHBIX KJIACCOB

Krnaccudukanus XuMuaecKux
peaKkuuii B HEOPraHUYECKOU U




OpraHUYeCcKON XUMHH. 3aKOH
COXpaHEHHUs MaCChl BEIIECTB; 3aKOH
COXpaHEHHUS U MPEBpaIICHUS
SHEPTUU MPU XUMUYECKUX PEAKLIUIX

10

11

12

Ckopoctb peakiun. OOpaTuMbie
peakuuu. XMMHUYECKOE PAaBHOBECHE

[TpakTrueckas padora Ne 1.
«BnusgHue paznuuHbix (HaKTOpoB HA
CKOPOCTbh XUMHUYECKON PEAKLIUM

DNEeKTPOTUTHYECKAS TUCCOIHAITHS.
[ToHsATHE O BOJOPOTHOM TTOKA3aTee
(pH) pactBopa. Peakiuu HOHHOTO
oOMeHa. ['uapoan3 opraHuuecKux u
HEOPTaHMYECKUX BEIIECCTB

OKUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

peakuuu. [lonarue o0 anexkTponuze
pacIiaBoB U pacTBOPOB colieit

13

Kontposnbnas paboTta mo pazaery
«TCOpeTI/I‘IeCKI/IC OCHOBBI XUMHUN»

14

Mertannsl, UX IOJIOKSHHUE B
[Tepuonnueckoit cucreme
XUMHUYECKUX djieMeHToR /1. U.
MenneneeBa 1 0COOCHHOCTH
cTpoeHus aromoB. OO1iue
(u3nuecKkre CBOMCTBa METAIIOB

15

CrninaBbl METaJIOB.
DNEKTPOXUMHUECKUN PsijL
HaIpsHKEHUN METaJUIOB

16

17

18

XHWMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPUH, Kaaui, KaabIlui,
Mar"ui, aTroMUHUIN) U UX
COCTMHCHUI

XUMHUYECKHE CBOMCTBA XpOMa, MEU
U UX COCTUHEHUM

XUMUUYeCKHe CBOMCTBA ITUHKA,
JKene3a U UX COeOUHEHMI

19

[IpakTuueckas padora Ne 2.
"Pemenue s3kcriepuMeHTaIbHBIX
3a1a4 o reMe «Metauipl»"

20

Hewmetamibsl, ux MonoxeHue B
[Tepuonuueckoit cucreme




XUMHYECKHUX 3eMeHTOB /J[. 1.
MenneneeBa 1 0COOEHHOCTH
CTPOCHHSI aTOMOB

21

DU3NYECKUE CBOMCTBA HEMETAILJIOB.
AnnoTrponusi HEMETaUIOB (Ha
puMepe KUCIOPOa, CePBI,
docdopa u yrneponaa)

22

23

XUMHUYeCKre CBOMCTBA raJIoTeHOB,
Cephl U UX COCIMHEHUN
XuMU4YecKre CBOMCTBA a30Ta,
dhocdhopa u UX coOeTMHCHUI

24

25

26

27

XHUMUYECKUE CBOMCTBA YIIIEPOAa,
KpEMHUA U UX COCIII/IHGHI/Iﬁ

[IpumeHeHne BaKHEUIIINX
HEMETAJJIOB U UX COEIMHEHUI

O000I11IeHIE U CUCTEMATU3AIUS
3HaHU# 110 TeMe «Hemeramas».
Bbruunciienus mo ypaBHEHUsIM
XUMHYECKHUX PEAKIIMH U
TEPMOXUMHUYECKHE PACUETHI

ITpakTruueckas padora Ne 3.

«Penienne 3xkcepuMeHTaIbHbIX
3azad4 1mo reme "Hemeramisr"»

28

KonTponbHas padoTa no temam
«Metamnel» u
«Hewmeramnsny/Beepoccuiickas
poBepoyHas paboTa

29

HeOpFaHI/ILIGCKI/IG 1 OPraHuv4CCKHue
KHCJIOTHI. HeOpFaHquCKHe n
OpPraHn4€CKUC OCHOBAHHA

30

AMdoTepHbIE HEOPTAHUYECKUE U
OpraHUYECKHUE COCTUHEHUS.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX U OPTaHUYECKUX
BCIIIECTB

31

Ponp xumnu B oOecrieueHun
IKOJIOTUYECKOM, IHEPTETUIECKON 1
MUIIEBON OE30IaCHOCTH, Pa3BUTHH
MEIULIMHBI

32

[IpencraBnenus 00 0OIMUX HAYYHBIX
MPUHINIIAX TTPOMBIIIIICHHOTO




MOJIYYCHU A BaKHEHIITNX BCIICCTB

YemoBek B MHUPE BEIIECTB U

33 1
MaTepuaoB

34 XuMHS U 310pOBBE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Y4eOHuK
1. Epemun B.B., Ky3smenko H.E., /Ipo3znoBa A.A., Jlynun B.B. Xumus, 11
KJIaCcC, yTiyOJIeHHbIN

ypoBeHb. M.: lIpoda, 2019.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. Pabouast nporpamMmMa y4eOHOro mpeaMera « XuMHUs» Ha yriayOJeHHOM YPOBHE
CpEIHETo 00IIIero

obpazoBanus k YMK mno xumuu B. B. Epemuna, H. E. Ky3smenko, B. 1.
Tepenuna, A. A.

Hpo3noBa, B. B. JlyHruHa u MeTOAMYECKHE PEKOMEHIALINU 10 €€ COCTABIICHUIO
(aBTopsI B. B.

Epemun, A. A. dpo3nos, U. B. Epemuna, 3. FO. Kepumos).

2. Meroauueckoe nocoodue k yueonuky B. B. Epemuna, H. E. Ky3smenko, B. 1.
Tepenuna, A. A.

Hposnosa, B. B. Jlyanna «Xumust. YrinyOneHHbIl ypoBeHb. 10 kimacey (aBTOpbI
B. B. Epemun,

B. 1. MaxonuHa, O. IO. CumonoBa, U. B. Epemuna, A. A. [Ipo3nos, 3. O.

Kepumog).



3. Xumus: 10-11 kinacc. [lnanupyemsie pesynabrarsl. Cuctema 3aganuit. ®I'OC/
Kasepuna A.A.,

Usanosa P.I"., Jlo6potun JI.}O. — M.: IIpocsemenue, 2013 — 128 c.

4. Curyanmonnsle 3aaanus o xumun: 8-11 kmacesl. ®I'OC / [Muuyruna I'.B. —
M.: Bako, 2014 —

144 c.

5. PapenxuitA.M.[Iunaktuueckuii Marepuai mo xumuu 11t 10-11kmaccoB / A.M.
Paneuxnii-M.:

[Ipocsemenne, 2019.- 144 c.

YueOHble mocoOust i1 00ydaronuxcs

1. Kyxkos I1.A., XKyxosa N.H., CmuptHOBa JI.M. CO0pHUK 33724 110
oprannyeckout xumuu. 10—11

kiaccel. — M.: IIpoceemnienue, 20014,

2. Kapuosa A.A., Jleskun A.H. Oprannyueckast XuMusi: 3aJa4d U PAKTUYECKUE
pabotsl. — CII6.:

ABainon, A30yka-knaccuka, 20015.

3. Ky3nenosa H.E., Jleskun A.H. 3agaunuk no xumuu i1 yqammxcsa 10 kimacca

o01eo0pazoBaTenbHbIX yapexkaeHui (0a30BbIi ypoBeHb) M: «Benrtana-I'pady,

2014.-114 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET



1. MynpTUMeIUiHbIE TPE3EHTALMH 110 BCEM TEMaM IIPOrpPaMMBbI JIJIs
CONPOBOXKJICHHS YPOKOB.

2. Mopaynu 3JIeKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB « XUMHUSD)
(http://fcior.edu.ru)

3. Marepuanisl eAMHON KOJUIEKIUU HUPPOBBIX 00PAa30BATEIBHBIX PECYPCOB
(http://school/collection.edu.ru)

4. Poccutickas anexktponHas mkoia (https://resh.edu.ru/)
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