


HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanbHON 00pa3oBaTENbHONW MPOTPAMMbI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraneHHbIXx B DefepalbHOM  rOCYJAapCTBEHHOM
obpazoBarensHOoM ctangapTe COO, ¢ yuérom Konrenuu npemnoiaBanusi yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
pealn3yIoMX OCHOBHBIE 00pa30BaTeNIbHbIE MPOTPaMMbl, U OCHOBHBIX MOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oO1ielt crpaterud o0y4deHus, BOCIUTAHUS U Pa3BUTHUS, 00YUAIOIIUXCSl CPEACTBAMU
yueOHoro npeamera «Xumus» aiia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHUs, pe3ylbTaToOB OOyueHUs U TpeOOBaHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMHU
00111e00pa30BaTEeIbHON OpraHu3alliM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYXKHAT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOLLIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJIHON cpene. Peanuzyercss xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeIHEro 0011ero o0pa3oBaHus CpeCTBaMH Y4EOHOTO IpeiMeTa « XUMUS»,
COJIEp’)KaHUE M TIOCTPOCHHE KOTOPOTO OIPENEIEHBI B INPOrpaMMe IO XHUMHH C
y4€TOM Ccreuu(pUKd HAyKH XUMUHU, €€ 3HAYCHUs] B TO3HAHUU NPUPOILI U B
MaTepUalbHON KU3HU OOILECTBA, & TAKXKE C YUYETOM OOMIMX LENe U MPUHLIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CpPEAHEro  OOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO pOjb B
COBPEMEHHOW IUBWJIM3AIMKU, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PALIMOHAIEHOTO HAYYHOTO MBIILIJICHUS, B
CO3/IaHUE IIEJIOCTHOTO TPEACTaBICHUS 00 OKpYXKarolleM MHUpPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKAa, KOTOpPOe (OPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHUpPA, OCO3HAHMSI B3aWMOCBSI3U MEKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.
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TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa U >KM3HU KaxXJaoro ujieHa oOmiectBa. CoBpeMeHHas XMMHsS Kak Hayka
co3ujaTelibHasl, KaK HayKka BBICOKMX TEXHOJOTUM HampaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBUM C OOIIMMHU LENSAMH M TPUHIUIIAMU CPETHEro OOIIEero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM JJs BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKEHUS
o0pa30BaHMsl B Pa3IMUHbIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsitomuMu  ripeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@ss W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIE€P>KaHHsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHU
npeaMera 00ecnedYrBaeT BO3MOYKHOCTh PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEILECTB Ha OCHOBE OOIINX MOHATUM, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XuMmus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOl XHWMHHM BEUIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCMYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
IpeJCTaBICHUN 0 cTpoeHuH BeriecTB. CBeeHus 00 M3yuaeMbIX B Kypce BellecTBax
JAI0TCS. B PAa3BUTUU — OT YIJIEBOJOPOAOB JO CIIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XMMUHU  MOJYy4alOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHbIC
MPEICTABIICHUS] O XUMUYECKON CBSA3M, KJIAaCCU(UKAIIMOHHBIX MPU3HAKAaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lonq HOBBIM YyrjaoM 3peHUss B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHUs
TEOPETUYECKH MaTepuan M (aKTOJIOTMYECKHE CBEICHHS O BEIeCTBaX U
XUMUYECKON peaknmu. Tak, B 4aCTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMHSD) 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTMYECKUX MO3UIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIei 10 0OBACHSIOMEH 1 POTHOZUPYIOLICH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeIleCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBaxX W NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKIMSIX, UX CYHIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKAHUs JoNONHseTCs B Kypcax 10 u 11 kimaccoB anemenTamu
COJIEp>)KaHMsl, UMEIOIIMMHU KYyJbTYpOJIOTHYECKUA M MPUKIATHON XapakTtep. OTH
3HaHMS CMOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XMMUU C JAPYTMMHU HayKaMw,
PacKphIBAIOT €€ POJib B MO3HABATEIBLHOM M MPAKTHUYECKOU JIEATEIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
Y IIPAKTUYECKUX MPUIIOKEHUNA XUMUH, IOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NpoOJieMax, CBA3aHHBIX C XHUMHUEH,
KPUTHUYECKUA OCMBICIMBATH MHPOPMAIIUIO U PUMEHSTH €€ JIJIs TOTIOJIHEHU S 3HAHUH,
pelIeHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3a7a4. B
LEJIOM COJEp)KaHWe y4eOHOro mnpeamera «XHMHS» JaHHOTO YPOBHS U3YYECHHS
OPUEHTUPOBAHO Ha (POpMUPOBaAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIsL TIOHMMaHHsl (PUIOCOPCKUX HAEH, TaKUX KaK: MaTepUallbHOE €JIMHCTBO
HEOPraHUYECKOTO U OPraHMYeCKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOEHUEM, I03HABAEMOCTB IPUPOJHBIX SIBICHUM ITyTEM DKCIIEPUMEHTA
U pELICHUS MPOTUBOPEUYU MEXIy HOBBIMU (DaKTaMHM M TEOPETHYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUHU B PEHIEHUU 3KOJOTHMYECKUX NpodiieMm, a
Takke MpodJieM cOepeKeHUsl FHEPIeTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLUATU3AIMH
OoOy4JaromMxcs MNPUHATHIE MNPOrpaMMON IO XUMHUU MOJXOJbl K OIpPEAENICHUIO
COJEp)KaHUsI M TMOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEPCaJIbHBIX YUEOHBIX AEHCTBUIA, UMEIOIINX 0a30BO€ 3HAYCHHE [Tl pa3IMUHbIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOieM, TMOUCKa, aHaimm3a W 00paboTKu
uH(popManuu, HEOOXOAUMBIX HJisi NPUOOPETEHUS] OMbITa MNPAKTUYECKON U
UCCJIEIOBATENLCKON JIeATEIbHOCTH, 3aHMMAIOUIEl Ba)KHOE MECTO B TO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPHU OMPEICICHUH
COJIepKaTEeNIbHOM XapaKTEpUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HampaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJNEH W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO JaHHOW TOYKE 3PEHMS TJIaBHBIMU LIEISIMH H3yY€HHUs IpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHWYECKMX 3HAHUW KAk  BaKHEHIIICH
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOMU
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IAMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE U MOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HaAKOMJICHUE C UCTOpUEH HX
pa3BUTHUS U CTAHOBJICHHS,;

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEI[ECTB U XUMHUUECKUX PEaKIINil, HEOOXOIMMBIX JIJIsi MPUOOPETEHUS YMEHUN
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUN, HMMEIOIINX
MECTO B IIPUPOAE, B IPAKTUUECKON U OBCEIHEBHOW KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMpaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA 1LIeJIel U 3a/1ad U3y4eHUs
npeaMeTa B MPorpaMMe Mo XMMHUH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHHU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpefHero olmiero oOpasoBanus. Ceroms B
MPENoIaBaHUK XUMUU B OOJIBIIECH CTETIEHH OTAAETCS MPENOUYTEHUE MTPAKTUYECKON
KOMIIOHEHTE COJEp)KaHUsl OOydyeHus, OPHEHTUPOBAHHON HAa MOATOTOBKY
BBIIIYCKHMKa 00111€00pa30BaTeIbHON OpraHu3alluy, BIAJCIONIET0O HE HabOpoMm
3HaHWH, a (PyHKIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh CIOCO0aMU M YMEHUSMHU
AKTUBHOTO TOJYYCHUs 3HAHUI ¥ MPUMEHEHHS X B PEATbHOM JKU3HH JIJIsI PEIICHHS
MPAKTUYECKUX 3a]1a4.

B cBs3u ¢ 3TUM TIpu U3yUueHUU TpeIMeTa « XUMHUS) JOMUHHUPYIOIEE 3HAUCHHE
pUOOPETAIOT TaKue IeNn U 331a49H, KakK:

amanTanusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyadbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre y OOyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMITCTCHIIN), WMEIOINX YHUBEPCATBHOE 3HAYCHUE JUISl PA3JIHYHBIX BHUIOB
NeATEeTLHOCTH: PEIIeHHs MpoOJeM, MOoucKa, aHanu3a U 00padoTKu MH(POPMAIIUH,
HEOOXOMMBIX AJIs MPUOOPETEHNUS ONBITA JESTEIBHOCTH, KOTOPAast 3aHUMAET BaXKHOE
MECTO B TO3HAHUM XUMHH, a TaKXe JUIA OLEHKH C MO3WIUN DKOJIOTHUYECKON
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MPOIIECCOB HA OPTraHU3M
YeJIOBEKa U MPUPOJHYIO CPEy;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HaHUS 110 XMMHU B COOTBETCTBUM C )KM3HEHHBIMHU MTOTPEOHOCTSIMU, UCIOIb30BATH
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUU JJI IOMCKAa U aHaiu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUIEHUS], HA0JII0JaTEIbHOCTH, COOPAaHHOCTH, AKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEHICHUU TI00ANbHBIX MPoOIeM
PaLMOHAIBHOTO MPUPOAOIOIBb30BAHNUS, OMOIHEHNS] YHEPTETUYECKUX PECYPCOB U
COXPAaHEHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOIIIECHUSI K TPUPOJE M CBOEMY 3[0POBBIO, a TaKXKe MPUOOPETEHHUS OIbITa
WCIIONb30BAaHUSl TIOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKHUMH SBJICHUSMHU.

B yuebHOM maHe cpenHero ooOiero oOpa3oBaHMsS MNPEAMET «XUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOUN obsmacTh «EcrecTBeHHO-Hay4YHbIE
IPEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obiiero oopazoBaHus, cocTaiseT 68 yacoB: B 10 kimacce — 34 gaca (1 gac
B Hezemto), B 11 knacce — 34 yaca (1 gyac B Hezento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XUMMUH

[Ipenmer opraHn4ecKON XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpOEHUs OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpPraHWYECKUX BeIEeCTB. ['omonorus, wn3omepus. XHMHYECKAass CBA3b B
OpPTraHWYECKUX COCIMHEHUSAX — OJMHAPHBIC U KPATHBIE CBS3H.

[TpencraBienue o kiaccUpuUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BAKHEHMIIMX IPEICTABUTENECH KJIACCOB OPIraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ] OpPraHMYECKHX BEILECTB, HAONIOJICEHWE M OINHCaHUE
JEMOHCTPALlMOHHBIX OIBITOB [0 IPEBPALICHUIO OPraHUYECKUX BEIIECTB IpU
HarpeBaHuM (IJ1aBjieHUE, OOYTIIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W d3TaH —
OpocTeiiliie NPEACTaBUTENN aJKaHOB: (PU3NYECKUE W XHUMUYECKHME CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUHN Psii. DTUIEH U MPONUIEH —
OpocTeilline NPEeACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHE CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOyranueH-1,3: cTpoeHue, BakHeHIIHe
XUMUYECKUE CBOWCTBa (peakuus moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMPOCTEHIIMIA TpeICTaBUTENb AJKHMHOB: COCTaB, CTpOeHHE, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKlMU TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUIPATALIIH,
rOpeHus), MoJy4YeHue U TPUMEHEHHE.

Apensl. benzon: cocraB, cTpoeHue, QpU3NYECKHE U XUMHYECKHE CBOWCTBA
(peakiuu raJjoreHMpOBaHMsS U HUTPOBAHUS), NTOJYYEHUE U NMPUMEHEHHE. Tomyon:
cocmas, cmpoenue,  Quauueckue U  Xumuueckue  ceoucmea  (peaxyuu



2aN02eHUPOBAHUS U HUMPOBAHUS), NOTYUeHue U npumeneHue. TOKCHIHOCTb apEHOB.
['eneTnyeckas CBsI3b MEXAY YIVIEBOAOPOAAMU, NMPUHAIICKAIUMHA K Pa3IMYHBIM
KJIACCaM.

[IpupogHbple HMCTOYHUKH YIVIEBOXOPOAOB. IIpupomHblli ra3 W HOIyTHBIE
HeTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl mepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), Tupoau3. IIpomyKkTel
nepepaboTkyu He(pTH, UX NPUMEHEHUE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YECHMS BEIIECTB W HX IPEBpAIICHUI:
O3HAaKOMJIEHUE C 00pa3aMu I1acTMacc, KaydyKoB U pe3uHbl, KoJutekuuu «HepTe»
U «YTOIb», MOJIEINPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB U TaJIOT€HONPOU3BOAHBIX,
IPOBEJCHUE PAKTUYECKONW pabOThl: MOJyUYEHUE ITUIICHA U U3YUEHUE €r0 CBOMCTB.

Pacuérnebie 3agaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK TPOJYKTOB PEAKLIUN).

Kucnopoacoaepxaiue opranu4eckue CoOeJUHEHUS

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON MW 3TAaHOJ CTPOECHUE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroatoMHble  COUPTHl. DTWICHIJUKOIb W  TIHIEPHH: CTPOCHHUE,
buznueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMU
MeTaJlJlTaMU, KaueCTBEHHAsi peakiusi Ha MHOTOaTOMHBIE CHUPTHI). [lelicTBue Ha
Opra’u3Mm 4esoBeka. [[puMeHenune rmuepruaa U STUIICHTJIMKOIISL.

deHoM: CTpOCHHE MOJEKYJbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anbaerugpl U kemowuwvl. DoOpMaNbIETHl, aALETAIBICTUI: CTPOCHHUE,
dbu3nyecKkre U XUMUYECKHE CBOMCTBA (PEaKIUM OKUCICHHS U BOCCTAHOBJICHMUS,
KaueCTBEHHbIC PEAKIINN), TIOJIyYeHHE U PUMECHEHUE.

OAHOOCHOBHBIE MpeIeNIbHBIC KapOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYCHAs
KHUCIIOTBI: CTPOCHUE, (PU3UYECKUE M XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE IS
KJIacca KUCJIOT, peakiius dTepu(puKaIum), nojydeHue u npumeHenue. CteapuHoBas
M OJICMHOBAsl KUCJOThI KaK MPEICTABUTENIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJI BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JEHCTBHE.

Cnoxnble 2(QUpHl KaK MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. [ wmuponus
coxHBIX 2hupoB. XKupsl. ['maponus xupos. [Ipumenenue xupos. buomornueckas
pOJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUsS ~ yriaeBoAoB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIbI, (PU3NYECKUE U XMMUYECKUE CBOMCTBA (B3aMMOJIEUCTBHE C TUIAPOKCUIOM
menu(ll), okucienne aMMuadHbBIM pacTBOPOM okcua cepedpa(l), BocctaHoBIIeHUE,
Opo’keHue TIIOKO3bI), HAX0XKICHUE B IPUPOJIE, IPUMEHEHHE, OMOIOTHYECKast POJIb.
®dortocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3bI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmaina u
neunono3bl.  du3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCHepUMEHTAIbHBIE METOABl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUA:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom meau(ll)), anpaeruios (OKMCIEHHE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aummoneicTBHe Kkpaxmana C HOJOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuértnbie 3agauu.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MU MPOIYKTAa PEaKIMH 1O W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB MIIM MIPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeAMHEHNS.

AMMHOKHCIIOTHI Kak aM(oTepHbIe Oprannyeckue coequHeHusi. dusnyeckue u
XUMUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpuMmepe riuiuHa). buomornueckoe
3HaYeHHE aMUHOKUCIOT. [lenTusr.

benkn kak NpUPOIHBIE BBICOKOMOJICKYJISIPHBIC COeIMHECHMS. IlepBuuHas,
BTOPHYHA M TPETUYHAS CTPYKTypa OeiakoB. XHMHYECKHUE CBOMCTBA OEJIKOB:
TUIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCIEPUMEHTANIBHBIC METOJbl HW3YYCHHUS BEIICCTB W WX IPEBPAICHUI:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHuH, [IBETHHIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUS]

OCHOBHBIC TIOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AIUH, CPEAHSIST MOJIEKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMMEPHU3AITIS U TTOJTUKOHICHCAITHS.

DOKCHepUMEHTAIbHBIE METOIbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4dyKOB.

MexnpeaMeTHble CBA3H.



Peanusanuyst MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kiacce OCYUIECTBISECTCA YEpe3 HCIOJIb30BAHME KAk OOIIMX €CTECTBEHHO-
HAyYHBIX NOHATUN, TaK U TOHATUHN, SBISAIOUIMXCA CUCTEMHBIMU JUIS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IMKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBINA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, nepuoInIHoCTb, HAOIIOACHHE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJICIMPOBAHHE.

®dusuka: MmaTepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIIEeCTBa, (PU3MUECKHUE BETUYMUHBI U SMHUIIBI UX U3MEPEHHUSL.

buonorus: kierka, opranm3Mm, Owochepa, oOMEH BEIIECTB B OpTaHHU3ME,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
dbepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE HUCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHomorus: MHINEBBIE TMPOIYKTHI, OCHOBHI PAlMOHAIBHOTO MHUTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeniesieHus] dJIEKTPOHOB MO OpOUTalsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Tepnoanueckuii 3aKoH u [leproanyeckas cuictemMa XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CBA3b NEPUOAMYECKOTO 3akOHAa W [leproanyeckoil CUCTEMBI
xuMuueckux snemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOpPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIINaM H TEpUOaM.
3HaYCHUE IEPUOINUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemiecTBa. XUMHYECKas CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAsS, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIGHTHOM XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomgoponaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.
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BemiectBa  MOJEKYJIIPHOTO UM HEMOJIEKYJSIDHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECCTB OT TUIA KPUCTALIMUYECKOU PEIIETKH.

[TonsTue o aucnepcHbIX cucteMax. VICTUHHBIE M KOJIJIOMJHBIE PACTBOPHI.
MaccoBast 101 BeIIeCTBa B paCTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHUN. Homenknarypa
HEOpPraHUYEeCKUX BellecTB. ['eHeTMdeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAITUX K Pa3IMYHBIM KJIaccaM.

Xumudeckas  peakiusa.  Krnaccudukamuss  XMUMHUYECKHX — peakiuid B
HEOPraHUYECKOM M OpPraHWYeCKON XUMHUHM. 3aKOH COXPAHEHHUS MAacChl BEIIECTB,
3aKOH COXPAaHECHUA W MPEBPALICHUS SHEPTUU TPU XUMHYECKUX PEAKIIUSX.

CKopoCTh peakmuu, €€ 3aBUCHUMOCTh OT pas3luyHbIX (pakTopoB. OOpaTHMbIC
peakuuu. XHUMHUYECKOE paBHOBecHE. DaKTOpbl, BIMAIOIIME HA COCTOSHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

DnekTpoauTuueckas nuccounanus. CuibHbIE U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAS, IIEIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCNIEpUMEHTAIbHbIC METOJIbl M3YYCHMSI BEIIECTB W MX MPEBPaAIICHMIA:
neMoHcTpanus tabiaun «Ilepuoguyeckas cucrtema xuMmudeckux sneMentos 1. U.
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOI0JACHUE U
OMHMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHE TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KAaTaJInW3aToOpa, ONPEAECICHUE CPEIBI PACTBOPOB BEIIECCTB
C TIOMOII[BI0 YHUBEPCATLHOT'O HHANKATOPA, PEAKIIMH HOHHOT'O 0OMEHa), MPOBEICHUE
paKkTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOpPOB HA CKOPOCTh XUMUYECKON
pEaAKLIUNY.

Pacuérnrbie 3anaun.

Pacuétel 10 ypaBHEHMAM XHMHUYECKMX pPEaKIUHd, B TOM YHUCIIEC
TEPMOXHUMHUYECKHE PACUETHI, PACUETHI C UCITOJIB30BAHUEM TOHATHS «MACCOBas JOJISI
BEIIECTBAY.

Heoprannyeckasi xummus

Hemerannel. Ilosmoxkenne HemetaiuioB B llepuoamueckon  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
dusznyeckue CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETAIOB (Ha TIpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHS)) M WX  COCOUWHEHUU  (OKCHIOB,
KHCJIOPOJICOJIEPKAIIMX KHUCIIOT, BOJIOPOAHBIX COCTMHEHMI).

[IpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.
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Merannel. Ilonoxenne meramnoB B [leproanuecko cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme usnyeckue cBoicTBa MetauioB. CIUiaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI PSJT HANIPSKEHU METAJIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaliuil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue crnocoObl nomydeHus: MetauioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHUS BEIIECTB W MX MPEBPALLCHHIA:
U3y4YeHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAILIOB, PEIICHUE
AKCIIEPUMEHTATIBLHBIX 3aJad, HAOJIOJEHUE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PACcTBOpaMU
KHUCIIOT U IIeJI0YeH, KaYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJUIOB).

Pacuérnblie 3anaun.

Pacuétpl Maccel BellecTBa WM 00bEMA ra3oB MO WU3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B pPEAKIMU BELIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT IPUMECH.

XuMus ¥ ’KU3Hb

Ponp xuMun B 00€CIEUEHUM 3KOJIOTUYECKOM, SHEPTreTUYECKON U MHUILEBOU
0e30MacHOCTH, Pa3BUTHH MeAUIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJyYECHUS Ba)KHEUIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MAaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasabl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuaibl s JJEKTPOHUKH, HAHOMATEPUAIIbI, OPTaHUYECKUE U MHUHEPAJIbHbBIC
yaoOpeHus.

XuUMHST U 3J0pOBbE YEJIOBEKA: MpPaBWJIA HCMOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIOIB30BAHUS MTPENnapaToB OLITOBOM XUMHUH B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MpU  HW3YyYEHUHM oOmed
HEOpraHu4ecKol XuMuM B 11 Kimacce oCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SIBISIONIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiaccupuKalus, TMEepUOJUIHOCTh, HaAOJIIOJCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

12



®dusuka: MaTepusi, SHEPTUs, Macca, aToM, JEKTPOH, IPOTOH, HEHTPOH, HOH,
U30TOI, PaJHOAKTUBHOCTh, MOJICKYJIa, SHEPTETHUECKUI YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHHE BEIIEeCTBa, (PU3MYECKUE BEIMYMHBI U CIUHHIIBI HX
U3MEPEHHS, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIECTB B OpPTraHU3Me.

[eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TTOJIE3HBIE UCKOMIAEMBbIE, TOIUINBO,
pecypchl.

TexHomorus: XuMUUYecKasi MPOMBIIIICHHOCTh, METAJUTYPIHs, POU3BOACTBO
CTPOUTENBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJCTBO, MHINEBAs
IPOMBIIUICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX TIPenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepHaJOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOYYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0Iero o0pa3oBaHus (JUIYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHO-mMeTOoIu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHMS NpeaMeTa «XUMHS» Ha YPOBHE CPEIHErO
o0111ero oOpa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HaHUE OO0YYaAIOUIMMHCS POCCUMCKONW TIpa)KTaHCKOM HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMHU, MNPUCYIIMMH LIEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4ME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTAaBHUTh
LEIN U CTPOUTH KU3HEHHBIC MJIAHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHUS MpeaMeTa «XHMHS» JOCTHTarOTCS B
eIMHCTBE Y4YeOHOM UM BOCHUTATEIBHOW JIE€ATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMU, T1yYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJeaaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOINO3HAHUS, CaMOpPA3BUTHA M HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHUA TMpeaMera «XHUMHUS»  OTpaxKaroT
c(OPMHPOBAHHOCTh OIbITa MO3HABATEIBHON M MNPAKTHYECKOW JEATEIbHOCTH
oOyyaroluxcs Mo peain3alui MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUS 00YYaIOIUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUST O COLMAJIBHBIX HOpPMax M IpaBWiIaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;
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TOTOBHOCTHU K COBMECTHOM TBOPUYECKOM AESTEIbHOCTH MPU CO3aHUH YUEOHBIX
MPOEKTOB, PEIICHUU YUYECOHBIX U MO3HABATEIBHBIX 33/1a4, BBIOJHEHUU XUMHUYECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apTyMEHTBI IPYTUX MPU aHATN3E PA3IMIHBIX BUIOB YICOHOU ACSITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LEHHOCTHOIO OTHOWICHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBa B OOJACTH TEOPUM W MPAKTHUYECKOTO
MPUMEHEHUS XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHUS HAyKU €CTh PE3yIbTaT
JUTNTCIIGHBIX ~ HAOMIOJMEHUN, KPOMOTIMBBIX  OAKCIEPUMEHTAIBHBIX  ITOHCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpEeCca U MM03HABATEIbHBIX MOTUBOB B MTOJIYYEHHUH U MOCIEAYIOLIEM aHATIN3E
nH(pOpMaIK O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJEHUWE M MOCTYIKH CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHWE MOCIEACTBUUA 3THUX
MOCTYMKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

COONIO/IEHUsT TIpaBWJI OE€30MacCHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HWHJUBUAYAJBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCHEACTBUN W HEMPUSITHS BPEIHBIX NMPUBBIUEK (YHIOTPEOICHMUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W  JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUH MPAKTUYECKUX 3a/ad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);
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WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGECCUuil pa3IudHOro Poja, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUI TI0 XUMUH;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanus, Oyaymiedi mpodeccun M peaym3arii COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, THTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHMMAHMS TJIOOATBLHOIO XapakTepa SKOJIOTMYECKUX MPOOJieM, BIUSHUS
HKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IPUPOJIHON U COLMAIIBHOMN CPELBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNIB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pELICHUST BOMPOCOB PAlMOHAIIBHOTO IMPHUPOIONIOIB30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKpYKAKOIIEH
NPUPOJIHOM Cpejlie, YMEHHsI MPOTHO3UPOBATh HEOJArOMPUSITHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVUCTBUN U MPEIOTBpAIIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OTIbITa NESATETbHOCTH JKOJIOTUYECKON HaIpPaBJIECHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COIMAIbHOMN
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTHHU
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAaHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poiau B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B  0CO0OW 3HAYMMOCTH XHMMHH JJIS COBPEMEHHOMU
UMBWIN3ALMN: B €€ T'YMaHUCTUYECKOW HAITPABJICHHOCTH U BaXKHOU POJIM B CO3JJaHUU
HOBOM 0a3bl MaTepUAIbHOM KYJbTYpbl, PELIICHUU TJIOOANBHBIX MpPOoOJIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUH MEAMIIMHBI, OOCCTICUCHUM YCIOBUMN
YCTENIHOTO TPY/A ¥ SKOJOTUYECKHA KOM(POPTHOM KUZHH KKIOTO YIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJlyyaeMble 3HAHUS JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKPYIKaIOIIEro Mupa u
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MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAayYHBIX ()aKTOB U MMCIOIIUXCSI JAHHBIX C IS0 TTOJTYYCHHUS TOCTOBEPHBIX
BBIBOJIOB;

CTIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIB30BaTh XWMHUYECKUE 3HAHUS JJIA
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpeAHEro 001Iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOy4YaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIe TOHSATHUS, OTpaXKarolue
[EJOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOIOIEeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISTUBHBIE), o0ecreynBarome dbopmupoBaHue (YyHKIIMOHATIbHOMN
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU NMo3HABaTEeJIbHBIMH
AEUCTBUSIMM

1) 0a30Bble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LENU JEeITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHATUM M YCTAHABIMBATh WX B3aUMOCBS3b,
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WCITIOJIb30BATh COOTBETCTBYIONIUE TIOHSTHSI JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAaHUSA M KpPUTEpUU [UIS KIAacCU(UKAMU BEIIECTB H
XUMUYECKUX PEAKIINN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyXIeHUs (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSThH B MPOLIECCE TTO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATH MOJICJILHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) DJIEMEHTA, XUMU4ecKas popmyiia, ypaBHEHHE XUMUYECKON peaKkiuu
— TpPU pPEIICHUU Y4eOHBIX MO3HABATEIHHBIX M MPAKTUYECKUX 3aj]a4, MPUMEHSThH
Ha3BaHHbBIC MOJICTIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
pEaKLHnii;

dbopMyIMpOBaTh SN U 3a/1a4U UCCIICI0BaHUs, UCTIOIb30BaTh MOCTABJICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA U MPOBEIICHHS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibTar, (GopMyaupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITH OOOCHOBAHHBINA OTUET O MPOJIEIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEATEIIbBHOCTH, TMPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pab6ora ¢ ungopmaunmeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX HWHOOpManuu (Hay4dHO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypcbl HTepHETa), aHamu3upoBaTh WH(DOPMAIUIO PA3IMYHBIX BHIOB U (OpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYNBOCTb;
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(bopMyIMpPOBATh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METOIBI MPU TOUCKE H
orbope wuHPOpMaNKMK, HEOOXOMUMOW 11 BBIMOJTHCHUS YYEOHBIX  3amad
OTPEENEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANBbHYIO  (OpMy  TIpEICTaBIICHUS
uHpopMaruu (cxemsl, rpadyKu, JUArpaMMbl, TaOJUIIbI, PUCYHKH U IPYTHE);

WCII0JIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uHpopMaIuen: MPUMEHITh MEXIpeIMeTHbIe ((pU3ndecKkue U MaTeMaTUYECKHE)
3HAKU ¥ CUMBOJIBI, hOpMYIIbl, a00pEeBHATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBI B XOJE IUaora W/viH
JTUCKYCCHH,  BBICKa3bIBaThb  HACH, (OPMYJIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHTEJIHHO BBITTOTHCHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJTHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW pabOThI MO MCCIICOBAHUIO CBOWCTB
M3Y9JaeMbIX BEIECTB, pealn3alid y9eOHOTO MPOeKTa U (HOPMYIHUPOBATH BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHHUS TO3UIUN B
X0J1e 00CYKIeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISSTHBHBIMHU AeHCTBUSMMU:

CaMOCTOSATENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
NEeATEeILHOCTh, ONpenessas e¢ Ieau W 3aJadyd, KOHTPOJMPOBAaTH W TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOpUTM JCUCTBUN TpHU
BBITIOJIHEHUHM YYEOHBIX U HCCJIEAOBATENbCKUX 3ajad, BBIOMpaTh HauOoliee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUM O
BEIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBJISATH CAMOKOHTPOJIb CBOCH JCATEIHPHOCTA HA OCHOBE CaMOaHaIH3a
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenMeTHble pe3ysbTaThl OCBOCHMS Kypca «OpraHuueckas XUMUSI»
OTPAXKaroT:
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cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IIO3HAHUU SIBIICHUN IPUPOJIBL,
B (OpPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €& (YHKIIMOHAJILHOM
IPaMOTHOCTH, HEOOXOUMOM /JIsl pElIeHHUs] TPAKTUYECKUX 3a]1ad M IKOJIOTHUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON Cpeie;

BJIAJICHUE  CUCTEMOM  XHMMHMYECKHMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToOM, JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, 3JIEKTPOOTPULIATETLHOCTh, XUMHUECKAast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHas), MOJb, MOJISIpHAS
Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, QyHKIIMOHATbHAS TPYIINA, paIuKal,
M30MEPHsl, ©30MEPBI, TOMOJIOTUYECKUN PsiJI, TOMOJIOTH, YTIIEBOAOPOIbI, KUCIOPOI U
a30TCOJEpKAIUE COECAUHEHUS, MOHOMEp, IOJUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHMsI); TEOPUU M 3aKOHBI (TEOpHUs CTPOCHUS
oprannueckux BemiectB A. M. bytnepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKUU SA3bIK XWMHUHW;, MHPOBO33PEHUYECKHE 3HAHWS,
JIeKAIME B OCHOBE TMOHUMAHUS MNPUYUHHOCTH U CHCTEMHOCTH XHUMHYECKUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAHUM BaKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
MPAKTUYECKOMN JIEATEIbHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTEpHbIC MPU3HAKUA TOHSATUM,
YCTaHaBIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IOHSITHUS IIPU
ONMCAHUU COCTABA, CTPOCHHUS U ITPEBPALIEHUN OPraHUYECKUX COCIUHEHNM;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYH) CHMBOJIUKY LIS
COCTAaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3TrOTaBJIMBaTh MOJIETU MOJIEKYJl OPTraHMYECKHX BEUIECTB JI1 WILIIOCTPAIlUU HUX
XAMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAJICKHOCTh H3YyUECHHBIX
OpPraHMYECKUX BEHIECTB 10 HMX COCTABY M CTPOCHHUIO K ONpPEeACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKALIUE
COEIMHEHUS, BBICOKOMOJICKYIJISIDHBIE COEIWHEHMs), NaBaThb KM Ha3BaHUS IO
cuctematudeckoir HomeHkiatrype (IUPAC), a Takke NPUBOIUTH TPHUBHAIBHBIE
Ha3BaHUS OT/ACJIBHBIX OPraHUYECKUX BEHIECTB (ITHJICH, MPOMWICH, aleTUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHos, (hopMambaeru, areTaiblAerua, MypaBbUHas
KHUCJIOTa, YKCYCHasl KHCJIOTa, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TIIF0K034,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHABl XHUMHUYECKOW CBSI3H B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPATHBIEC);,
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c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa a1 00bSICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHHE, PU3HUECKHE
U XUMHYECKHME CBOMCTBA THUIIMYHBIX MPEACTABUTENIECH pPa3IUYHBIX KJIACCOB
OpPraHUYECKUX BEIIECTB (METaH, 3TaH, TUJIEH, IPOIUJICH, alleThiIeH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, STUIICHTJIUKOJIb, TJIULEPUH, (PEHOII,
aneTaabJerul, MypaBblHasi U YKCYCHasi KHCJIOTHI, TIIKOK03a, KpaxmaJl, [EJUII0I03a,
AMUHOYKCYCHAasl KHCIJIOTa), WLTIOCTPUPOBATh F€HETUYECKYIO CBSI3b MEXKAY HUMU
YPaBHEHUSIMH COOTBETCTBYIOIIMX XHWMHUYECKHX PpPEAKUUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (GOpPMYIT;

C(OpMUPOBAHHOCTh YMEHHUSI XapaKT€PU30BaTh UCTOUHUKH YTJIE€BOJOPOIHOTO
ChIpbs (HE(Th, IPUPOJHBII ra3, yrojib), CIOCOObI UX MEPEPaOOTKU U MPAKTUYECKOE
IPUMEHEHUE POAYKTOB NEpepadbOTKH;

c()OPMHPOBAHHOCTh YMEHUW NPOBOAUTH BBIYUCICHHUS [0 XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peakLuu 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM MIPOAYKTOB PEAKIINHN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJb3YEMbIX B XUMUU NIPU U3YUYEHUU BELIECTB U
XUMHUYECKUX sIBJIEHUH (HaOI0eHIE, U3MEPEHUE, SIKCIIEPUMEHT, MOJICITUPOBAHHUE),
UCIIOJIB30BaTh CUCTEMHBIE XHMMHWUYECKHE 3HAHUS JUIsl NPHUHITUS PpELICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTa0OpaTOPHBIM OOOpYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBITOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (IIPEBPAILEHUS OPraHUYECKUX BEIECTB MIPU HArPEBAHUMU, MTOTYUEHUE
STWICHA U U3Y4YEHHE €r0 CBOKCTB, KAUECTBEHHBIE PEAKIIUU OPTAHUYECKUX BEILIECTB,
JeHaTypauus OeJIKOB PU HArpeBaHUH, LIBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUU
C TMpaBUJIaMU TEXHUKU OE€30MAaCHOCTU TMpU OOpallleHuH C BElIeCTBAMU H
Ja00paTOpHBIM  000pyJOBaHUEM, TMIPEACTABIATh PE3yJbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpMe 3alluCu YpaBHEHHMH COOTBETCTBYIOIIUX pEakuud u
(dbopMyIupOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3yJIbTaTOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);
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chOpPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWia  DKOJOTHYECKHU
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHHSI CBOETO 3[I0POBbS M OKPYKAIOIIEH MPUPOIHON CpEelbl, OCO3HABATH
OMAaCHOCTh BO3JICWCTBUSA HA JKHUBBIE OPraHU3MbI ONPEACIEHHBIX OPTraHHUYECKUX
BeIlleCTB, MoHuMasi cMmbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEAOTBPAICHUST KX BPEIHOIO BO3ACHCTBHS HA OpPraHuU3M
YEJIOBEKA;

JUIsi 00yYarouuxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METO/JAX TO3HAHUSI BELIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CIEMBIX W CHA0OBHUASIIUX OOYYaIOIIUXCS: YMEHHE WCIIOIh30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHUS Kypca «OOIass U HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISAIOINICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OpPMUPOBAHUMU MBIIUICHUST U KYJIbTYpbl JIUYHOCTH, €€ (YHKIMOHATHLHOU
rpaMOTHOCTH, HEOOXOIUMOM JIsl PEIICHUsI MPAKTUYECKUX 3a7a4 U AHKOJOTHUECKHU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBbIO U MIPUPOHON CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTh, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAS, METAIINYECKasi, BOJIOPOJIHAS ), KPUCTAJUTHYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  pEaKIMH, PacTBOpP, DJICKTPOJUTHI, HEIJICKTPOIUTHI,
AJEKTPOJIUTHYECKAsE JUCCOIUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AIEKTPOJUTHYECKON auccolumannu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPaHEHMS W IPEBpaICHUs] SHEPTUU
MpY XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUM S3BIK XUMHH,
MUPOBO33PEHYECKUE 3HAHUS, JICKAIlMe B OCHOBE INMOHUMAHHS NPUUYUHHOCTH U
CUCTEMHOCTH XHMMHMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUU U 0€30MMaCHOM HCTIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEILHOCTH YEJIOBEKA,

22



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(OpMHPOBAHHOCTh YMEHUN HCIMOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMHUYECKUX  PpEaKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIASIBHBIX
HEOPTraHWYECKUX BEUIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHakK, rameéHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS CO/IA, TUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX PA3JIMYHOIO COCTaBa, BUJ XHMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOTO BEIIecTBa (aTOMHAas, MOJICKYJsipHas,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUUYECKHUX
COCIMHCHMI;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKHUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHUM (MPOCThIC BEIIECTBA — METAUIBI U HEMETAJLIbI, OKCHJIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICII IEPUOANYECKOTO 3aKoHa /JI.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO QYHKIIUU;

chOpPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMbI
xumudeckux snemeHToB JI. M. MenneneeBa, MCHONb3ysA MOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTHU
M3MEHEHHS] CBOMCTB XMMHYECKUX AJIEMEHTOB U UX COEAUHEHUW IO MepuoiaM u
rpynmam [lepuoandeckoi cucTemsl XuMuyeckux 3j1eMeHToB /1. 1. Menneneena;

cOPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU TI0
pa3IMYHBIM TMPHU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISITH YPAaBHEHUS PEAKIUNA Pa3TUUHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO OOMEHA, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;
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c(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3jJMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABATH
OTIBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHMM  PACKpPBIBaTh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBIICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peakiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictaus (mpunuui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMHUYECKHE MPOIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHUsS] CEPHOM KHUCIIOThI, aMMHAKa, a
Takke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MPOOJIEMaX XUMUYECKOT0 MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas 10J1s BEIIECTBA B pACTBOPE», 00BEMHBIX OTHOLIEHUI ra30B MpU
XUMUYECKUX PEaKIMsIX, MacChl BEIIeCTBA WIM 00bEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA TTOJIb30BAHUS XUMHUECKON
MOCYJIOM W JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCHEPUMEHT (pa3yIoKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaauzaTopa,
ONpPENENICHUE CpEedpl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE Pa3IN4HbIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW pEaKLHH,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbIE pEakIMU Ha cyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIbHBIX 3a7ad 110
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIEHNH C BEIIECTBAMHU M JTAOOPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX peaKIUil U (OpMyIHPOBATH BHIBOJBI HA OCHOBE 3THX
pE3YIbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TONYYaeMyK0 U3 pa3HbIX HWCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTHX);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIIOMATh  TpaBUjia  JKOJOTHYECKH
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHHUSI CBOETrO 3JI0POBbSl M OKPYKAOIIECH IMPUPOJHOM Cpelbl, OCO3HABaTh
OIIACHOCTBH BO3/CHCTBUS HA JKUBBIE OPTAHU3MBI ONPEAEIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarens [I/JIK, mosicHATe Ha mpuMepax cHocoObl YMEHBIICHUS H
MPENOTBPAIICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M UYEJIOBEKA;

JUIsL O0y4aroUuIMXcs ¢ OrPAaHUYEHHBIMH BO3MOYKHOCTSIMHM 37J0POBbSI: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUIS CIIETIBIX M CIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMmbl

KoaudecTBO 9acoB

Bcero

KonTpoabn
ble paboThI

IIpax
THYEC
KHe
padot
bl

JaekTpoHHbIe (UU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PecypcChl

MopayJin nporpaMmmsl
BOCIIMTAHUS

Pa3nea 1. Teoperuueckue 0CHOBbI OPraHN4ecKOi XUMHUH

JleHb 3HaHMII;

Jenb  okonHuanus  Bropoii
[Ipenmer . N
. MHUPOBOM BOWHEL, JeHn
OpraHHHCCKOn htthttp://him.1se.ru COMMIapHOCTH B Oopnrbe ¢
xumun. Teopust Enunas xomnexkuus TEPPOPU3MOM;
11 CTPOEHUSA 3 LOP: IIpenmernas MexnyHapoaHbIi JICHb
OpPTraHUYECKUX KOJIICKIIHS pacpocTpaHeHus
COeTMHEHHiT A. «XHUMHUS» rPaMOTHOCTH;
M. bytnepora
YHIep Mex1yHapOoaHBIN I€Hb MaMSITH
XKEpTB Qamuzma.
Hroro no paszneny 3
Paspen 2. Yriesonopoabt
TIpenenbHbie htthttp://him.1se.ru Mes1yHapOTHbIH JI€Hb
Ennnas xonneknus LTOP: MHOXKHJIBIX JTIOJICH;
2.1 YTJIEBOJOPOIBI 2 .
[IpenmeTHast KoJIEKIUA MexnyHapoaHblil JICHb
— aJIKaHBI .
«Xumus» MY3BIKU;
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http://him.1se.ru/
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I[CHI) 3al0UThl X KUBOTHBIX,

2.2

2.3

Henpenenbhbie
YIIEBOIOPOAbI:
AJIIKEHBI,
AIKAAWECHBI,
AJIKUHBI

Apomaruyeckue
YTJI€BOAOPOABI

htthttp://him.1se.ru

Ennnas xomnexmus [{OP:

[IpenmetHas KoJIeKIus
«XuMUD»

htthttp://him.1se.ru
Enunas xkoanekumus
I[HOP: IIpenmerHas
KOJIICKIIHS

«Xumusn» [peamer

Has KOJIJICKITHS
«XUMHUA»
http://school-
collection.edu.ru/collecti
on/chemistry EctectBen

HO-HAY4YHBIC

OKCIICPUMCHTBI: XHMMUS.

Komnexmus
Poccuiickoro
0011e00pa30BaTEIHLHOTO
nopraia

JleHb yuurens.
Mex1yHapoaHbIi JCHb
IIKOJILHBIX OMOJINOTEK;

JleHb HapOJITHOTO €MHCTBA;
Jenp mamMsaTH NOruOIIMX TpU
WCIIOJTHCHUH CITyKeOHBIX
o0s3aHHOCTEHN COTPYAHUKOB
OpraHoB  BHYTPEHHUX  JeI
Poccum;

ITocnennee BOCKPECEHbE
HOs10pst: Jlenp Marepu;

Hens T'ocynapctBeHHOrO repba
Poccuiickoit deneparumu.

JleHp HEW3BECTHOI'O COJIaTa;
Mex1yHapoaHbIi JCHb
WHBaJINJIOB;

enb noOpoBoJibiia (BOJIOHTEPA)
B Poccum.
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[Ipuponusie

htthttp://him.1se.ru

Henb ['epoeB OteuecTna;

VCTOYHUKU Henb Koucrutyruun
24 YTIICBOTOPOIOB 3 1 Enunas kosutexuus LIOP: Poccuiickoit deneparum.
[IpenMeTHas KOTICKITHS
U UX
«XuMHs»
nepepadoTka
Utoro no pazneny 13

Paznen 3. Kuciopoacon

CpRalue OPrauHnvdeCKue COCANHECHUs

htthttp://him.1se.ru

[enp POCCUICKOTO
CTY/JCHYECTBA,;

JleHb TOJHOTO OCBOOOXKICHUS
Jlenunrpaga ot  (ammcTCKon
Osiokanpl; [leHb OCBOOOXKICHUS
KpacHoli apMueli KpynHenmero

3.1 Criupter. Denou 3 Enunas xomnexkuust LIOP: IIpeamernas
«iareps  cMepTH»  AyHIBHII-
KOJIJIEKITUST «XUMHUSI» Bupkenay (OcBenmima) — JleHs
ITaMATH )KEePTB XO0JIOKOCTA.
JeHb pasrpoMa COBETCKHMH
BOMCKaMH HEMEIKO-
Anbaeruasl. (dammcTcKux BOJCK B
Kap6oHOBbIe htthttp://him.1se.ru CranuHrpaackoi OUTBeE;
3.2 KHCIIOTEL 7 1  Enunas xomnexuus JleHb pOCCHICKOM HAYKH;
OP: IIpenmeTHas JleHp mamsATH O pOCCHUsHAX,
Croxicze KOJUIEKIUS «XUMUSI» WCIIOTHABIIUX CITY>KEOHBIN JOT
¢upst 3a npenenamu OTeuecTna;
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3.3

Yruesoanl

htthttp://him.1se.ru
Enunas xommexims
HOP: IIpenmeTHas
KOJIJICKIIMS «XHUMUS)

Mex1yHapoaHbIi YKEHCKHI
JeHb; JleHb BOCCOEIMHEHHS
Kpsima ¢ Poccueii;

BcemupHblii 1eHb TEaTpa.

Hroro no pazneny

Pasnen 4. AzoTcoaepika

13

e OPrauHnv4eCKue COCAUHECHUS

htthttp://him.1se.ru

JleHb KOCMOHABTHKH.
JleHb TmaMsATH O TEHOLMAE
COBETCKOI'0 Hapoja HaluCTaMu

AMMHBI. 5
Enunas kosnekuus U UX IOCOOHWKAMH B TOJBI
4.1 AMMHOKUCIOTHI. 3 A 1 9 Ad
5 LIOP: ITpenmertnas Benukoii OreuecTBEHHON
TIKU .
© KOJUTEKIUS «XUMHUS» BOIHBL.
Hroro no paszneny 3

Paspnen 5. BeicOKOMOJIEKYISIPHBI

5.1

ITnacTmaccsl.
Kayuyku.
Bomokna

Hroro no pazneny

€ COCINHCHUSA

htthttp://him.1se.ru
Enunas xomiexims
LOP: IIpenmernas
KOJMIEKIMA «XUMUS»

[Ipaznuuk Becubl u Tpyna;
Jlens IToOenswr;

JleHb IeTCKHMX OOMIeCTBEHHBIX
opranusanui Poccuu;

Jenn CIIaBSIHCKOM
MUCbMEHHOCTHU U KYJIbTYPHI.
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OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME
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11 KJIACC

Ne
n/
n

HaumenoBanue
pa3aeyioB U TeM
NMPorpamMmbl

KoanuecTBo yacos
KonTpo
Bcero JIbHbIE
padoThI

Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH

Mpakru JaekTpoHHble (UU(pPOBbHIE)
yeckue o0pa3oBaTe/ibHbIC PeCypChl

padoThI

Monyau
MPOrpaMMbI
BOCIIUTAHMS

Jlenb 3HaHUM;

JleHb OKOHYaHHUS
Bropoit  mupoBoi

CTtpoeHue aToMOB. BOMHEI, Jenn
[Tepunonnueckuit http://Awww.chemnet.ru gonngapﬂocm B
3aKOH " lNazera «Xumusi» u cant Oprbe _ ¢
Ilepuoauueckas st yaurens «51 nny Ha TEPPOPU3MOM;
1.1 3 MexayHapoaHbIi
crucrema YPOK XUMHH
JICHb
XUMIICCKUX pacnpocTpaHeHus
DJICMCHTOB I[ n. rPaMOTHOCTH;
Menpeneena
Mex1yHapoaHbIi
JIEHb TIaMsITU JKEPTB
(dammzma.
MexayHapoaHbIi
http://him.1september.ru AICHE ~ TIOMHIIBIX
CrpoeHnne OIeH:
Enunnas xomnekrus [{OP: > .
BCILICCTBA. MexnyHapoaHbIi
1.2 4 [IpenmerHas KoyeKus
MHoroob6pasue JIEHb MY3bIKU;
«XUMU»
BELIECTB Jenn 3aIUThI
JKUBOTHBIX;
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XUMHYECKHUE
1.3
peakuu

Hroro no pazneny

Pa3nea 2. Heopranuyeckasi Xumust

13

htthttp://him.1septer.ru
Ennnas xonnekuus L{TOP:
[IpenMeTHas KoJIEKIUsA
«XUMHU»

JleHb yuurens.
MexnyHapoaHbIi
JIEHb IIKOJIBHBIX
OMOINOTEK;

Jlenn HapOJHOTO
€MHCTBA;

Jlenn MaMsTH
MOTUOIINX npu
UCIIOJTHEHU U

CITYKEOHBIX
00s13aHHOCTEH
COTPYJHHUKOB
OpraHoB
BHYTPEHHUX b1 ()
Poccuu;

ITocnennee
BOCKPECEHbE
HOSIOpSI: [enp
Marepu;

Jenb

I'ocynapctBenHoro
repba Poccuiickoit
denepanuu.

2.1 Meramisl

htthttp://him.1septer.ru
Ennnag xoiuieknusa
LOP: IIpenmernas
KOJIEKIMA «XUMUS»
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JleHb Hen3BeCTHOro
coJIaTa;
MexayHapoaHbIi
JIEHb NHBAJIN/IOB;
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2.2

2.3

Hemeramisl

CBs13b
HEOPTaHUYECKUX U
OpPTaHHYECKUX
BEILIECTB

hthttp://mwww.chemnet.ru
T'azeta «XuMus» u caut
JUIs yauTens «5 uny Ha
YPOK XHUMHI

http://www.chemnet.ru
T"azera «Xumus» u calt
JUIs yauTens «5 uny Ha
YPOK XUMHI

Jenb noGpoBobIa
(BoJIOHTEpA) B
Poccuu;

[enn I'epoes
OreuectBa;  JleHb
Koncrurynuu
Poccuiickoit
denepanuu.

JeHb poccuiickoro
CTYJICHUECTBA;
Jlenn IOJTHOT'O
0CBOOOXKIEHUSA
Jlennnrpana oT
(dammcTckon
OJI0KaIbI; Henn
OCBOOOXKICHUS
Kpacnoit  apmuen
KpyIHENIETO
«iarepst ~ CMepTU»
AymiBun-bupkenay
(OcBennuma) —
JleHp mamsTH XepTB
Xomokocra.

Jenn
KOCMOHABTHKH.
Jenp mamsTH 0O
reHOLUE
COBETCKOI'0 Hapoja
HallUCTaMM U HUX
MOCOOHUKAMU B
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roabl Benukoii
OTteyecTBEHHON
BOWHEIL

Hroro mo pazaeny 17
Paznen 3. Xumus v :Ku3Hb

[Ipa3gnuk BecHbl n

Tpyna;

Jenn [To6enpr;
http://www.chemnet.ru Jenn JETCKUX
lNazera «Xumus» u cat 0OIIECTBEHHBIX

3.1 XUMHUs U KU3Hb 4 i yautens «51 uny Ha OpraHM3anui
YPOK XUMUU Poccun;

JleHp ~ CIIaBSIHCKOM

MUCBMEHHOCTH U

KYJIbTYpHI.

Uroro no pazaeny 4
OBIIEE KOJIMYECTBO
YACOB IIO 34
I[TPOT'PAMME
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