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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CpelHero oomiero o0pa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEIHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIXx B DenepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM cTtaHgapte COO, c¢ yuérom Konmenmuu mnpemnoiaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBI, H
OCHOBHBIX TOJNOXkeHU «CTparerun pa3BUTHS BocOuTaHusd B Poccuiickoi
@enepanuu Ha nepuoa 10 2025 roma» (Pacnopsiokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS 00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» 1 10—11 krnaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHUs, pe3ylbTaToB OOyueHUsT U TpPeOOBAHMH K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON  OpraHu3alluM, SBISIETCS HEOThEMJIEMOM 4YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYXHUT 3aBEpLIAIOLIMM H3TAallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
NO3HAHMS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyIbTypbl
Yell0BeKa, a TaKKe OKOJOTHYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyyJarommxcsi Ha YpOBHE CpeHEero o0IIero 00pa3oBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XUMHS», COJIepKaHUE M TOCTPOCHHE KOTOPOro OMNpenesieHbl B
nporpaMme N0 XMMHUHU € Y4E€TOM CHEeUUPUKA HAyKU XUMUHU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1enedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaeparumu.

XuMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW LUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBIIILJICHUS,
B CO3/IaHHME L[EJIOCTHOTO MPEJCTaBIEHUS 00 OKpYXKAIOIIEM MHUpE KaK O €JUHCTBE
IPUPOJIBI U YENOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHHS B3aMMOCBSA3U MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.



TecHO B3aMMOJNEUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMUMHS CTajla
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOJIMMBIM YCIIOBUEM YCIIEITHOTO
TpyJa U SKM3HU KaXJIoro uieHa oOmiectBa. CoBpeMeHHas XUMHUs KaK Hayka
CO3UJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHM HalpaBlieHA HAa pEUICHUE
III00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS UEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cootBercTBUM ¢ OOMMMH LEASIMH W TPHUHIUIAMU CPEIHEr0 OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCIHEHUIHOIO BKJIIOUYEHUS B JKU3Hb COLMUYMa, IPOAOJDKECHUS
00pa30BaHus B Pa3JIMYHBIX 00JIaCTAX, HE CBS3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomiuMu — nipeaMeTa  «XUMHS»  [BISIIOTCA  0a30BbIE  KypChl —
«Oprannueckass xumus» U «OOmas ¥ HEOpPraHUYecKas XHUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMaA
3HAHHWM MO HEOPraHWYECKOW XMMUU (C BKIIOUYEHHUEM 3HAHUM U3 O0IIeH XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbI 3HAHUN MPU WU3YUYECHHUH
npeaMera 00ecnedyMBaeT BO3MOYKHOCTb PACCMOTPEHHMsS] BCEro MHOTooOpas3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K H3YYEHHI0O Y4YeOHOro Marepuasia W 0OyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YPOBHSIX. Tak, B Kypce OpPraHMYECKOM XUMHHM BELIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCIVHEHUH, a TaKXe Ha YPOBHE CTEPEOXUMHUYECKUMX M DJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHUH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIIEBOAOPOJIOB J0 CIOXKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUN. B Kypce oOpraHnyeckod XUMHM IIOJy4arOT pa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs NEPBOHAYATILHBIC
MIPEICTABIICHUS] O XUMUYECKOM CBS3H, KJIACCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUsI, O XUMHUUYECKON PEAKLIUH.

[lox HOBBIM yrjaoM 3peHUss B TMpeaMeTe «XUMHs» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BEIIeCTBAX W
XUMHUUYECKON peakiuu. Tak, B dacTHOCTH, B Kypce «OOIias u HeopraHudeckas
XUMHSD» OOYyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMUYECKUX MO3UIINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o06o011aromIel 10 0OBACHSIONICH U MPOTHO3UPYIOIESH.

Envnas cucreMa 3HaHMI O Ba)KHEHIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHMH, a TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSX MpOTEeKaHus jonoyiHgercs B kKypcax 10 um 11 xmaccoB
AJIIEMEHTaMH COJEP)KaHUS, HMEIOIIMMH KYJbTYpPOJIOTHYECKUA W MPUKIATHOU
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHMUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B MO3HABATEIHbHONM M IMPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBa)XKEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHH, OMOTal0T
BBIIIYCKHUKY OpPUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYHMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
OPUMEHATh €€ i1 TOMNOJHEHUs 3HAaHWM, pEelmIeHUs HWHTEIUIEKTyalbHbIX U
AKCIIEPUMEHTAJIbHBIX MCCIEN0BATENbCKUX 3a/1ad. B 1enom conepxkanue yaeOHOro
npeaMera  «XUMHUS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
(dopMupoBaHUE y OOYYaIOIIMUXCS MHPOBO33PEHUYECKONM OCHOBBI JUIsl MOHUMAaHMS
¢unocopckux uied, TaKuX Kak: MAaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTo U
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, TI03HABAEMOCTb MPUPOJHBIX SBJICHUNA MyTEM OSKCIEPUMEHTA H
pelIeHUs] MPOTHBOPEYMI MEXKIYy HOBBIMM (aKTaMU M  TEOPETUUYECKUMHU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUUYECKUX Mpodiiem, a
TaKxe MpoOJeM cOepexeHUs: IHEPreTUUECKUX PECYPCOB, ChIPhsl, CO3/IaHMS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B rmmaHe pemeHus 3agad4  BOCIHUTAHHS, Pa3BUTHS W COLMAIU3ALMU
oOy4aroluxcs MNPUHATBIE NPOrpaMMON IO XMMHMH TOAXOAbI K OIpPENEICHHIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpPeayCMaTpuBalOT (popMHUpOBaHUE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUW, HUMEKIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUus MpoOJieM, IOUCKa, aHalu3a u
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JIJIsi IPUOOPETEHUS ONbITA MPAKTUIECKOM
U HCCIIENOBATENbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHus, IPU OMPEICICHUH
COJIepKaTeJIbHOM XapaKTEpUCTUKH 1IeJIed HU3y4YeHHs MpeaMeTa HampaBJieHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NpHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI0 €CTECTBO3HAHMS, MPAKTHYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOAMYECKOW TOYKHM 3PEHUs TAKOM NOAXOJ K ONPEACIICHUIO LIEJIEU W3y4eHUs
IIPEIMETA SIBJISIETCS BIIOJIHE OITPaBIAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IIEISIMH H3YYCHHS IPEAMETa
«Xumust» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:
dbopMHUpOBaHUE CUCTEMbl XMMUYECKUX 3HAHUN KaK BaKHEHIIEW cocTaBistolei
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOM JI€KaT KIIIOUEBHIC
MOHATHUS, (yHIAMEHTAJIbHBIE 3aKOHBI M TCOPUH XWMHH, OCBOCHHE SI3bIKa HAYKH,
YCBOCHHE U MOHUMAaHHUE CYIIHOCTH JOCTYIMHBIX 0000IIEHUI MHUPOBO33PEHUECKOTO
XapakTepa, 03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHHUS;
dbopMHpoBaHHEe U pPa3BUTHE MPEJACTABICHUNH O HAYYHBIX METOAaxX MO3HAHUS
BEIIECTB M XUMHUYECKHX peakluid, HEOOXOIUMBIX [JIsi MPUOOPETEHUS YMEHUU
OPHUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUUYECKHUX SBJICHUH, UMEIONIUX MECTO B
IIPUPOJIE, B PAKTUYECKON U IIOBCEAHEBHOMN KU3HU;
pa3BUTHE YMEHUH H CIIOCOOOB JESTEIBHOCTH, CBA3AHHBIX C HAOIIOJCHHEM W
OOBSCHEHUEM XHMHYECKOTO JKCIEPUMEHTA, COOJIOJIEHUEM IMpaBUil OE30MacHOTO
oOpalleHusl ¢ BEIeCTBAMHU.

Hapsiny ¢ aTuM, coneprkaTenbHas XapaKTepUCTHKA IIeNiel U 3a7a4 W3Y4YCHUs
IpeaMeTa B IPOrpaMMe 10 XUMHH YyTOYHEHA W CKOPPEKTHPOBAaHA B COOTBETCTBUH
C HOBBIMHU NPHUOPHUTETAMHU B CHCTEME CpeaHero odmiero oopasoanus. CeroaHs B
MPETNolaBaHNK  XWUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOYTEHHUE
MPAKTUYECKONH KOMIIOHEHTE COjepKaHus OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIOIIETO HE
HA0OpOM 3HAHWN, a (YHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOaMU U
YMEHUSMHA aKTUBHOTO TOJIYYCHHS 3HAHUN U NMPUMEHEHUS UX B PEATbHOU >KU3HU
JUTSL pEIIeHUs TTPaKTUYECKHUX 3a]1a4.

B cB3M C ATUM TIpH HW3YUYCHUH TIpeaMeTa «XHMHS) JTOMUHHPYIOIICE
3Ha4YeHHE MPUOOPETAIOT TaKWe IENU U 3a7auu, KaK:

ajanTamus 00yJarolmuxcsl K YCJIOBHSIM TUHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHUE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAITUSX, CBSI3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopMHpoBaHHEe y OOYYalOmUXCS  KJIFOYCBBIX HABBIKOB  (KJIHOYEBBIX
KOMITCTCHIINI), WMECIOIIMX YHUBEpPCAJbHOEC 3HAYCHWE IS Pa3IUYHBIX BHJIOB
NeATEeILHOCTH: PEIICHHs MpoOJeM, MOMcKa, aHaIn3a U 00paboTKu WH(POPMAIIUH,
HEOOXOMUMBIX JUIsi TIPUOOPETEHUSI OMbITa JACATENBHOCTH, KOTOpas 3aHWMaeT
BOXHOE MECTO B TIO3HAHMM XWMHH, a TakXkKe JUIsg OIEHKH C TIO3UIUi
HKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIMSHHUS BEIICCTB M XUMHUYECKUX
MPOLIECCOB HAa OPTaHU3M UYEJIOBEKA U MIPUPOIHYIO CPELLY;

pa3BUTHE [O3HABATENIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM 00yUaroIMXCs: CIIOCOOHOCTH CaMOCTOSITENILHO MPUOOPETATh HOBbIE



3HAHMS TI0 XUMHUH B COOTBETCTBUU C JKM3HEHHBIMHU MTOTPEOHOCTSIMU, UCIIOJIB30BATh
COBpPEMCHHBIC MH(POPMAIIMOHHBIC TEXHOJOTHUH JIJIs IMOMCKA W aHajau3a Y4eOHOU W
HAyYHO-TIOMYJIAPHOU HH(DOPMAITUH XHMHYECKOTO COJICP KAHMS;

(GhOopMHpPOBaHUE U PA3BUTHE Y 00YYIAIONTUXCS aCCOIIMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHUU W TIPOBEICHUN XHUMHYECKOTO
DKCIIEPUMEHTA;

BOCMIUTAaHWE Yy OOydJarommxcsi YOSKIEHHOCTH B TyMaHUCTUYECKON
HAIIPaBJICHHOCTH XHMHH, ©€ BaXHOW POJM B PCIHICHHHM TJIOOAIBHBIX IPOOJIeM
PaIlMOHAIBHOTO MPUPOJIONIOIB30BAHUS, TTOTIOJHEHUS SHEPTCTHUSCKUX PECYPCOB U
COXpaHEHUs TPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOro
OTHOIICHUSI K TPHUPOJE W CBOEMY 370POBBIO, a TakKe IMPHUOOPETEHHUS OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM miaHe cpenHero oOmero oOpa3oBaHUSI MTPEAMET «XUMHUI»
0a30BOT0 ypOBHsI BXOJUT B COCTaB MpeIMeTHOM oOnactu «EcTrecTBeHHOHay4YHbBIE
IPEAMETHD.

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopaszoBaHusi, coctaBisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heieno).



COJEP XAHME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHUH: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHUaloB. Teopus CTpOEHUs OpPraHUYECKHUX
coenquHennit A. M. Bytneposa, e€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKUX BemecTB. [omoiorus, u30Mepus. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o Ki1accU(pUKALMK OpraHuyeckux BemniecTB. HoMeHkmarypa
OpraHUYECKUX COCIUHEHUU (CUCTEeMaTh4yecKas) M TPUBHAIBHBIE Ha3BaHUS
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MX IPEBPALLCHUIA:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BEUIECTB M MaTepualaMM Ha HX
OCHOBE, MOJICIIMPOBAHME MOJIEKYJl OpPraHMYECKHUX BEIIECTB, HAONIOJEHUE U
OMKMCAHKUE JEMOHCTPALMOHHBIX OMBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IU1aBJI€HKUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHUA psAA. MeraH W 3TaH —
OpocTeillline NPEeACTaBUTENN alKaHOB: (PU3UYECKUE M XMMHUYECKHE CBOWCTBa
(peakuuy 3aMelleHuss M TOPEHHMs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
NpPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME WU XUMHUYECKHME CBOMCTBa
(peakMu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApaTallMM, OKHUCJICHHUS U
MOJIMMEPHU3ALIIH ), TOTyYEeHUE U TPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmnOytamueHn-1,3: cTpoeHue, BakKHEWIINE
XUMHUYECKHE CBOWCTBa (peakuus noiaumepusaunu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psijl. ALIETUIICH
— TMPOCTEHIIMIA TpeICTaBUTENb AJIKHMHOB: COCTaB, CTpOeHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIUH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apensl. benzon: cocraB, crpoenue, puU3NYECKUE MU XHUMHUYECKHE CBOMCTBA
(peakiuu raJoreHMpOBAHMS U HUTPOBAHUS), MTOJYYEHUE U MPUMEHEHHE. 10ayon:
cocmae,  cmpoenue,  Quauyeckue U  XuUMuueckue  ceoucmea  (peakyuu



2aN02eHUPOBAHUA U HUMPOBAHUS), NONYyYeHue u npumeHerue. TOKCUYHOCTb
apeHoB. ['eHeTMueckas CBSI3b MEXIYy YIVIEBOJOPOJAMH, NPHHAMIEKAIIMMHU K
Pa3INYHBIM KJIACCAM.

[IpupogHbple HMCTOYHUKM YIVIEBOXOPOAOB. lIpupoaHslii ra3 M NOMYTHBIE
HedTsaHbie Ta3bl. HedTh m e€ mpoucxoxnenue. CrocoObl mnepepaboTku HedTH:
NIEPETOHKA, KPEKUHI (TEPMUYECKUW, KaTaluTU4YeCKuil), nupoau3. I[IpoaykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB W HX IPEBpALICHUIL:
O3HaKOMJIEHHME C oO0pa3lamMu IUIaCTMAacC, KaydyKOB M PE3HHBI, KOJUIEKLUH
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOIOB U
raJOreHONMPOU3BOJHBIX, MTPOBEACHUE TPAKTUYECKON pabOThI: MOJIyYEHHE ITHIICHA

Y U3yYEHHE €TO CBOWCTB.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTAa PEAKLMHU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoaconepxamue opranuyeckue CoeJUHEHUS

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON MW 3TaHOJ: CTPOEHHUE,
bu3nueckue M XHUMHYECKHME CBOWMCTBA (peakUWd C AaKTUBHBIMU METaJJIAMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHEe. BoJopoaHble CBSI3H MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaToMHble  CHOUPTBL. OJTWIECHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHas peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoseka. [[puMenenune rauueprsa U 3TUIICHTIIMKOJIS.

deHon: CTpOCHHE MOJEKYJbl, (U3UYECKHME U XUMHUUYECKHE CBOICTBA.
Tokcuunocth penosna. [Ipumenenue denoua.

Anpaerunpl U kemoHvl. DopMalblieTH, aleTalbJIerui: CTPOCHHUE,
dusznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAuECTBEHHbIE PEAKLIMN ), IOJYyYEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAsS U
YKCYCHasi KHCIIOTBI: CTpOeHHe, (prU3HUecKue W XUMHUUYECKHE CBOICTBa (CBOMCTBA,
oOuue A Kjiacca KUCIOT, peakuus 3Tepu(uKaiim), noayyeHue U MpuMeHEHue.
CreapuHoBasi U OJICMHOBAs KUCIOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblj1a Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuple 3(QUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuciaoT. [‘uaponus
cloHbIX 3¢upoB. Kupsl. 'naponus xxupos. [Ipumenenue xupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
noyiucaxapubl). ['oko3a — nmpocTemii MOHOCaxapu1: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOMCTBAa (B3aMMOJIECUCTBHE C
ruapokcugom Meau(Il), oxucienne ammuadHbIiM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPUPOJIE, NMPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u nemnono3a Kak npupojHbie nonumepbl. CTpoeHue Kpaxmalia U
Heunoo3bl.  PU3NYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THApPOJIH3,
KaueCTBEHHAs PEaKIs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIEeCTB W HUX MpEeBpaIleHUIl:
IpoBeJCHUE, HAOMIOJCHUE W ONUCAaHHE JEMOHCTPALMOHHBIX ONBITOB: TOPEHHE
CIUPTOB, KaUE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aMMOJACHCTBHE TJIUIIEpUHA C
rugapokcugom meau(ll)), anpaerunoB (OKUCIEHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemau(Il), B3aumonelcTBUE Kpaxmalla C HOJIOM),
MIPOBE/ICHHE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

PacuérHbie 3a1auu.

Boluncienuss 1mo ypaBHEHMIO XHUMHMYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKLIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak amM(pOTEpHbIE OpraHuYecKue coeauHeHus. duznyeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha mpuMepe TimiuHa). buomornueckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benku kak NpUpOIHBIE BBICOKOMOJICKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpPUYHAS M TPETHUYHAS CTPYKTypa OenkoB. XWMHYECKHE CBOWCTBA OCJIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
HaOJI0ICHUE U OMHCAHUE IEMOHCTPALIMOHHBIX OMBITOB: JA€HATypalus OCJIKOB MpU
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BroicokoMoJ1eKyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSSI MOJICKYJIsIpHAs
mMacca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPU3ALUS U MOJTUKOHCH AU

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
O3HAKOMJIEHUE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peannsanust MEeXIpEeIMETHBIX CBSA3EH IPU U3YYEHUH OPTaHUYECKOU XUMHUH B
10 kyacce OCYHIECTBIIIETCS YEpE3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHATHM, TaK W NOHITUH, SBJISAIOIIUXCS CUCTEMHBIMHU JI OTIEIbHBIX
IIPEIMETOB €CTECTBEHHOHAYYHOTO [IUKJIA.

OO1Me ecTeCTBEHHOHAYYHBIE TOHSTHS: SIBJIEHUE, HAY4YHbIA (aKT, TUIOTE3a,
3aKOH, TEOpHsl, aHAJIN3, CUHTE3, Kiaccu(UKalus, NepUOJUUYHOCTh, HAOII0IEHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIUPOBAHUE.

@dusuka: Marepus, OHEprus, Macca, aroM, DJJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUN YPOBEHb, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kierka, opranusm, Ouocepa, oOMEH BELIECTB B OpraHu3Me,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KUPBHI,
(epMEHTHI).

['eorpadusi: MuHepasnpl, TOPHbIE MOPO/BI, MOJIE3HBIE UCKONAEMbIE, TOILIUBO,
pECYpCHI.

TexHoyorus: NUIIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IIUTaHWI,
MOIOILIME CPENCTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE Ipenaparsl, MaTepUaJIbl U3
VCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE OpOHTamu, s-, pP-, d-
aneMeHTbl. OCOOEHHOCTH pachpeniesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPUOOB. DNEKTPOHHASI KOHPUTYpaLUsi aTOMOB.

ITepuonnueckuit 3axkoH u Ilepronnueckas cucremMa XUMUYECKUX DJIEMEHTOB
. Y. MenaeneeBa. CBsizb nepuoauyeckoro 3akona u Ilepuogudeckoil cucTeMbl
xuMmudeckux sneMmeHToB . M. MeHneneeBa ¢ COBpPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM H TIEPUOJaM.
3Ha4YeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHAbI XWMHYECKON CBSI3U
(koBaJIeHTHasi HEMOJsipHas W MOJSpHas, WOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHONW XWMHUYECKOW CBS3UM (OOMEHHBIM U JIOHOPHO-
aKUuenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. ONEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJIIDHOTO  CTPOEHHA.  3aKOH
IIOCTOSIHCTBA COCTaBA BEIIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAINYECKON PEIIETKH.

[IonsiTe o nucnepcHeIX cucreMax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10J11 BEECTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU. Howmenxknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKass CBA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIacCaM.

Xumnyeckass  peakuus. Kraccupukanus — XMMHUECKMX — peakuMid B
HEOPraHWYECKOM M OPraHWYeCKONM XMMHMH. 3aKOH COXPAHEHMS MAacChl BEILECTB,
3aKOH COXPAHEHMsI U IIPEBPALICHUS YHEPTUU IIPU XUMUYECKUX PEAKLIUAX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3ziuyHbIX (pakTopoB. OOpaTUMBbIE
peakiuu. XUMHYECKOE€ paBHOBecre. DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xuMH4deckoro paBHosecus. [Ipunnunn Jle [lartense.

Dnektponutryeckas auccounanus. CuiabHble U ciiadble 35eKTponuThl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KHCJIas, HEUTpaJIbHAS, IEJI0YHAS.

OKHCIINTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MX IPEBPALLCHUI:
neMoHcTpauus Tabmun «llepuonnueckas cucremMa XUMHUECKUX 35eMeHToB [l .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJeHUuE U
OMKCAaHKWE AEMOHCTPALMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKEeHUE MEPOKCUAA
BOJIOPOJIa B MPUCYTCTBUU KaTaIN3aTOPA, OMPENEIICHUE CPENBl PACTBOPOB BELIECTB
C TMOMOIIBIO YHHBEPCAIbHOIO MHJMKATOPA, pEaKUUU HOHHOTO OOMEHa),
POBEJCHUE IPAKTUUECKON paboThl «BrnusiHue paznnuHbiX (pakTOpoB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

PacuérHble 3anaumn.

Pacuétel 1O ypaBHEHUSIM XHMHYECKMX pEaKUud, B TOM 4YHUCJIE
TEPMOXUMHUYECKUE PACUYETHI, PACUYETHI C HCIIOJIb30BAHUEM IOHATHS «MacCOBas
JIOJISl BELLIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilomokenne HemetaiuioB B llepuoamueckoir  cucrteme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
du3nyeckne CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETALIOB (HAa IpuUMeEpe
KHUCJIOpo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUINIMX HEMETAUIOB (TaJOre€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHMS)) M MX  COCOUHEHUUA  (OKCHIOB,
KHCJIOPOACOIEPKAIINUX KUCIOT, BOJOPOAHBIX COEIUHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIUIOB U KX COECUHEHHM.



Merannel. Ilonoxenne meramnoB B llepuonnueckon cucreMe XMMHYECKUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mue usnyeckue cBorcTBa MetamuioB. CIUiaBbl METAJIIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaiuil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUH.

OOmue cnocoObl moayuyeHus: MeTaiioB. [IpuMeHeHre MeTauioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX MPEBPALICHUN:
U3y4YeHUE KOJUICKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pPELICHUE
HKCIIEPUMEHTAJILHBIX 3aja4, HAOJIOJIEHUE U OIKMCAHUE JIEMOHCTPAI[MOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCH]IA aTIOMUHUSA C PacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuérHble 3anaumn.

Pacuétpl mMacchl BellecTBa WU 00bEMA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OJHO
Y3 BEILIECTB UMEECT IPUMECH.

XuMus ¥ ’KU3Hb

Ponp xuMun B 0OeCrieyeHUH SKOJIOTUYECKOU, SHEPreTUYECKON W MUIIECBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKLIHH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJIyYE€HUs BaXKHEHIIMX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB: BAKHEHUIINE CTPOUTEIIBHBIE
Marepuasnbl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpaCKHh, CTEKJIO, KepaMHKa,
MaTepuabl JIJs 3JNEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKUE U MHUHEPAJIbHBIC
yaoOpeHus.

XuMHST U 30pPOBBE YEJIOBEKAa: MpaBWJIA HCIMOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 0€30MaCHOTO UCIIOIH30BAHUS MTPENapaToB OBITOBOM XUMHUU B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX  CBS3€H TpU  W3YYEHUH OOmEeH W
HEOpraHU4ecKor XuMuu B 11 Kiacce OCyIIeCTBIAECTCA Yepe3 UCIOIb30BAHUE Kak
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TaKk W TIOHATUN, SBIISIOUIAXCS
CHUCTEMHBIMHM JIJISI OT/ACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TMOHSTHS: HAY4YHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHUHTE3, KiIacCU(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.



®dusuka: MaTepusi, SHEPrusi, Macca, aToM, JEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PaJOAKTHBHOCTh, MOJICKYJIa, JHEPTETUIECKUN YPOBEHbB, BEIIECTBO, TEIO,
00BbEM, arperaTHOe COCTOSHHE BEIICCTBA, (PU3NYECKUE BEIUYUHBI M CTUHUIBI UX
U3MEPEHHSI, CKOPOCTb.

buonorusi: kinerka, opraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- W
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIIECTB B OpPraHU3Me.

['eorpadus: MuHEpabl, TOPHBIC MOPOABI, TOJE3HBIE UCKOIIAEMbIE, TOIUIHUBO,
pecypchl.

TexHomorus: XumMmudyecKkasi MPOMBIIICHHOCTh, METAJUTYPIHs, MPOU3BOACTBO
CTPOUTEIBHBIX MAaTEPHAJIOB, CEIBbCKOXO3SIMCTBEHHOE IIPOU3BOJICTBO, IHUIIEBAs
IPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX TIPEnapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepPHAJIOB,
AIIEKTPOHHASI TPOMBIIUIECHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOI'PAMMEBI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0Iero o0pa3oBaHus (JUIYHOCTHBIM,
METamnpeIMETHBIM M TpeaMeTHbiM). HaydHo-meToaumueckoi OCHOBOW — AJis
pa3paboOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUSI MPOrPaMM CPEIHEro OOIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-AESTEIBHOCTHBIM TOJAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS TpeaMeTa «XHUMHS» Ha YPOBHE CPEIHEro
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOIUMUCS POCCUUCKOW TpaxJaHCKOM HACHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPEICTICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JMUYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIHMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YaroOUIUXCs PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[€HHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, MPHUCYIIUMH I[€T0CTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS SKOJIOTHUECKON KYIbTYpPhl U CIOCOOHOCTH CTaBHUTH
1[EJTN U CTPOUTH JKU3HEHHBIC MJIAHBI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHUS TMpeaMeTa «XHUMHS» JTOCTHUTAIOTCS B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTHUYECKUMHU, COLIMOKYIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSMU
U HaealaMd POCCUHCKOT0 TPa)KJAHCKOro OOIIECTBA, MPUHSATHIMA B OOLIECTBE
HOpMaMd W  TpaBWIaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  TpoleccaM
CaMOIIO3HAHUS, CAMOPa3BUTUS W HPABCTBEHHOTO CTAHOBJICHHS JUYHOCTH
00yJaroIMXcsl.

JIn4HOCTHBIE pE3yJdbTaThl OCBOCHHS mpeaMera «XUMHUS»  OTpPakKaroT
c(OPMUPOBAHHOCTh OINbITA TMO3HABATEILHOM W TPAKTUYECKON JEATEIbHOCTH
oOyJaroluxcs Mo pean3aluy MPUHITHIX B OOILIECTBE LIEHHOCTEH, B TOM YHCIE B
YJaCTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YJArOIIMMHUCS CBOUX KOHCTHUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBa)XEHUS K 3aKOHY U MPABONOPSIKY;

NOPEJICTaBICHUS O COLMAIBHBIX HOpMax M TMpaBUaX MEXIMYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4EeOHBIX M MO3HABATENbHBIX 3a/1a4, BHIITOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3IUIHBIX BUIOB YI€OHON ACSITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCITUTAHHUSA:

[IECHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAaydYHOMY HaCIEIUIO
OTE€UYCCTBECHHOMN XUMUM;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJbTaT
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TMOJYYEHHU U MOCIEIYIOIIEM
aHajau3e MH(POpMAIIMU O MEPEIOBBIX JOCTHUAKEHUIX COBPEMEHHON OTE€UECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHWE U TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMN HPABCTBEHHBIX W IPABOBBIX HOPM W OCO3HAHHWE TMOCJEACTBUNA 3THUX
MOCTYMKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUSI IEHHOCTEH 3I0poBOrO © 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHMSI K COOCTBEHHOMY (DHU3HMYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

coOJroicHUsT TpaBwi 0e30MacHOTO OOpallleHHs C BellecTBaMU B OBITY,
TOBCEIHEBHOM KU3HU U B TPYAOBOU AEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOMIUX 370POBBIO M KU3HU JIIOICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUSATHS BPEAHBIX MPUBBIUEK (YMOTPEOICHHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEI0BATEIbCKOM
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTUE€ B PEIICHUHM MPAKTUYECKUX 3aj]ay
COI[MAILHOM HAMPABJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHUH;

YBaXEHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIUBUIYAJILHOW TPAaeKTOPHUH
oOpa3oBanus, Oyaymieli mpodeccun W peanm3anui COOCTBEHHBIX IKU3HECHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHM, UHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOro OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIEeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIbHON CPE/IbI;

OCO3HaHUSI HEOOXOJAMMOCTH HCIIOJIb30BaHUS JOCTIKCHUN XUMHUHU IS
pELICHUSI BOMPOCOB PAMOHAIBHOTO MMPUPOIONIOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAIOUIEH
IPUPOIHON cpeie, YMEHHS TPOTrHO3UPOBATH HEOJATONMPHUATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX JCHUCTBUNM U MPEIOTBPAILAT UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OTIbITa JNESATETbHOCTH 3KOJIOTUYECKOU HaIpaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B TMO3HABATEJIbHOW, KOMMYHUKATUBHOM M COIMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI AaKTUBHO TMPOTHUBOCTOSITh HWJEOJIOTHUHU
xemodoOuu;

7) 1EHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poid B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIUJIECHUS, CO3JaHUU IEJIOCTHOTO
MpECTaBICHUS] 00 OKPYKaloIlleM MUpE KaK O €IUHCTBE MPUPOIbI U UYEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH TMpoOJieM COXpaHEHUs
MPUPOJIHOTO PAaBHOBECHS,

yOSKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUH JJIi  COBPEMEHHOU
UMBWIN3ALMU: B €€ TyMaHUCTHUYECKON HAMpPaBICHHOCTH W BaXHOM pOJIK B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI00aTbHBIX MPoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, 00E€CTICUCHUU YCIOBUU
YCIEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHON KHU3HM KaXKIOro YJIeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0OB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCITOJIb30BATh



NoJlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
IPOUCXOIAMINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 000CHOBAHHBIC 3aKIIIOUYCHHS Ha
OCHOBE HAayuyHBIX (DaKTOB M HMEIOIIUXCA JaHHBIX C LENbI0 IOIy4eHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BATh XUMHYECKHE 3HAHHS s
peleHust mpoOJieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM IO XWMHUHU B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax mpodhecCuoHaIbHON
JESITEBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE pe3yJbTaThl OCBOCHUSI YUEOHOTO TpeaMera «XHUMHS» Ha
YPOBHE CpeAHET0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAYHMBIC JUISE hopMupoBaHUS MHPOBO33PEHUS 00yJaroImmxcs
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIeHAYYHbIC MOHATHS, OTPaKaroIne
LEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW CHEUU(PUKY METOJ0B IMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
MPOIIECC, CUCTEMA, HAYUYHBIN (DaKT, MPUHIINI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpUsl, UCCIe0BaHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBIC yUeOHBIC NEUCTBUS (TI03HABATEIbHBIC, KOMMYHUKATHBHEIE,
pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHON
I'PAMOTHOCTH M COLIMAIBHOM KOMITETCHIIMN 00yJarOImnXCs;

CITOCOOHOCTh 00yJarommxcsl HCII0IB30BaTh OCBOCHHBIC
MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEpPCAIbHBIC y4EeOHbIC
JICUCTBHS B MMO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MertanpenMeTHbIe pe3yiabTaThl OTPAXalOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH W  PETYJISTUBHBIMU
JICUCTBUSIMU.

Osjaaenue YHHBEPCAJTbHBIMHA Y4eOHbIMU NMo3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JIeiCcTBUSL:

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

ONpeNeNaTh LEeNu MACATEIbHOCTH, 3aJaBas MNapamMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEILHOCTU C MTOCTABJICHHBIMU 1EISIMU;



WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUI MNPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIICNISITh XapaKTEpHbIE MPU3HAKUA TOHSITHM M YCTaHABIMBATh WX B3aUMOCBS3b,
UCITI0JIb30BaTh COOTBETCTBYIOLIUE MOHSITHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBJICHUU;

BBEIOMPATh OCHOBAaHUA W KPUTCPHH I KIACCH(PUKAIIMKA BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKHE pPacCyKIeHUs (MHIYKTUBHbBIC, [EAyKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSITH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJICINIU, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBIICHHUS XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XUMHUUYECKUX
peaKkuui;

dbopMyIUpOBaTh SN U 33/1a4d UCCJICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IMPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTENIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIEAOBAHUSA,
COCTaBJIAITh 0OOCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOCKTHOU
NESATETLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIHLHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO pPa3IUYHBIX
METOJI0B ITO3HAHUSI.

3) pabora ¢ uHpopmaumeii:

OPUECHTUPOBATHCA B PA3IUYHBIX HCTOYHMKAX UWHOOpManuu (HAy4dHO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypcbl HTepHETa), aHanTu3upoBaTh WH(DOPMAIMIO PA3IMYHBIX BHIOB U (HopM
MpEACTaBICHUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATh PA3JIUYHBbIE METObI MPU TOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3aja4
OTpEENEHHOTO TUIIA;

npuoOpeTaTh OIBIT MCHOJIb30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TE€XHOJIOTUIA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMaJbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH H IPYTHE);

UCIIOJIb30BaTh HAy4YHbIA SA3BIK B KAyeCTBE CpeAcTBa NpH pabdoTe C
XUMUYECKON uHpOpMaIMeil: MpUMEHSATh MEXIpeAMeTHbIe ((dusuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00peBUATYPBI, HOMEHKJIATYPY;

UCIOJIBb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEICTBA
HaIJISTHOCTH.

OgByaieHue YHMBEPCAJIbHBIMH KOMMYHUMKATHBHBIMH JeHCTBUSMMU:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaE€MOIl TEMBbI B XOJI€ AUAJIOTa W/WUIN
JUCKYCCUHU,  BBICKa3blBaThb  HAeH, (OPMYJIUpPOBaTh CBOM  MPEIJIOKEHUSA
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNIATh C MPE3CHTAUUEN pe3yJbTaTOB I103HABATEIBHONW JESITEIBHOCTH,
IOJIYYEHHBIX CAMOCTOSATENIBHO WIM COBMECTHO CO CBEPCTHUKAMH IIPU BBINIOJIHEHNUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, pealn3alnuyd y4eOHOro npoexkTa u (hopMyJaupoBaTh BbIBOJbI
N0 pe3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHUI MyTEM COIJIACOBAHUS MO3ULMUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBJiaieHNe YHUBEPCAJIbHBIMH PEryJSSTUBHBIMHU AeHCTBUSIMM:

CaMOCTOATENBHO IIJIAaHUPOBATh M OCYIIECTBIISATH CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, ONpenesis €€ Leau W 3aJadd, KOHTPOJMPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJfOPUTM JICHCTBUN Mpu
BBINIOJIHEHUHM YYEOHBIX U HUCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh Hambojee
3¢ dexTuBHBIN crnoco0 HMX pemeHus ¢ y4€TOM TMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISTh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CAMOAHAIM3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KUIACC

[IpeameTHblE pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaX<aror:



cOPMHPOBAHHOCTh  TMPEACTABICHUM O XUMHYECKOM  COCTaBIISIIOIIEH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIU XUMUU B MIO3HAHUU SIBJICHUMN MTPUPOJIBI,
B (OpPMHUPOBAHUU MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€ (PYHKIHMOHAIHHOU
IPaMOTHOCTH, HEOOXOUMOM /JIsi PEHICHUs] MPAKTUYECKUX 3a]a4 M DKOJIOTHUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpasi  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHYECKUW DJIEMEHT, aToM, JJICKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BAJICHTHOCTbh, 3JIEKTPOOTPUIIATEIIbHOCTh, XUMUYECKas]
CBsI3b, CTPYKTypHas (dopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAS
Macca, MOJIIPHBIM 00BEM, YIIEPOJHBIN CKeleT, (YyHKIMOHANbHAS TpYyIIa,
panuKan, U30MEpUs, H30MEPbI, TOMOJIOTUYECKHUI PsAZl, TOMOJIOTH, YTIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKk0OH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XHUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJOTMYECKUE CBEJEHUS O CBOMCTBAaxX, COCTaBe, IMOJYyYECHUU U
0€30MacHOM HCIIOJIb30BAHUM BAXKHEHIIMX OPraHUYECKUX BEHIECTB B OBITY U
MPAKTUYECKOMN JEATeTbHOCTU YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUM BBISBISATH XapaKTEPHbIC MPU3HAKU TTOHATHM,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI ¥ MPEBPAIICHUN OpPraHUYE€CKUX COCTUHEHUH;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIOIB30BATh XUMHUYECKYI) CHMBOJIUKY LIS
COCTABJICHHUSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHON)
dbopMys OpraHMYECKMX BEHIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIETM MOJIEKYJl OPraHMYECKHX BEUIECTB JI WJUIFOCTpPAlUU X
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAJICKHOCTh HU3YyUYCHHBIX
OpPraHWYeCKUX BEIIECTB IO HMX COCTaBy U CTPOCHUIO K OIpeaeaEHHOMY
KJIACCy/Tpynne CoequHEeHuN (yIieBOJOPOAbl, KHCIOPOA U a30TCOJICpPIKAIIUe
COEIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIMHEHMS), [JaBaTh KM Ha3BaHUS IO
cucremarnueckoi HomeHkiarype (IUPAC), a Ttakke nmpuBOIUTH TpHUBHUAJbHBIE
Ha3BaHMs OTACJBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWIECH, AlETUJICH,
ATUJICHTJIMKOJb, TIOULEpUH, (eHol, (hopMaabaeru, areTaiblAerua, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTA, OJIEMHOBAsI KUCII0TA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUI1H);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACISITh BHUABl XHUMHUYECKOW CBSI3H B
OpPTraHUYECKUX COCNUHEHUSAX (OMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh, yMEHUS TPUMEHATH TIIOJIOKEHHUSI TEOPUU CTPOCHHS
opranndeckux BemiectB A. M. byTtiepoBa aiis 00bACHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XWMHUYECKHE CBOWCTBA TUIMHYHBIX MPEACTABUTEICH pa3IMIHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJIEH, NPOIMJIEH, alleTHUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
TIIMLIEpUH, (EHOJ, aleTalbJIerul, MypaBbUHAs U YKCYCHasi KHCIOTHI, TJIIOKO3a,
Kpaxmas, [eJUII0JI03a, AMUHOYKCYCHAasl KUCIIOTa), WILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIYy HUMH YpPaBHEHHSIMHU COOTBETCTBYIOIIMX XHMHYECKHX PEAKLIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(OpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
Chlpbsd (HE(Th, NUPUPOAHBIA Ta3, Yrojib), CHOCOOBI HMX MEPepadOTKH U
MPaKTUYECKOE MPUMEHEHUE NPOAYKTOB MepepadbOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJYKTa
peakiMy IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEI[ECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHUN (HaOMt0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIs TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPaBUia MOJIb30BAHUS XUMUYECKOM
MOCYJI0O W JTabopaTOpHBIM OOOPYJOBAaHUEM, a TAaKXKe TMpaBWia OOpalleHUus ¢
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMHU IO BBIMOJHEHUIO JTa0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATh M BBHIMOJHATH XUMHUYECKUU
AKCHEPUMEHT (IIPEBPALICHUS] OPraHUYECKUX BEIIECTB IPU HATPEBAHUU, NIOJIyYEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHbIE PEAKIUU OPraHUYECKHUX
BCIIECTB, JCHATYypaIusi OCIKOB NMPU HArpEeBaHWUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TMpu OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATH PE3YJIbTATHI
XUMHUYECKOTO SKCIepUMEeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyJIUpOBaTH BEIBO/BI HA OCHOBE 3TUX PE3YJIbTaTOB;

chOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMUYECKYIO
uHPOpMAIIMIO, TONYyYaeMyl0 M3 Ppa3HbBIX MCTOYHHUKOB (CPEICTBa MAacCOBOM
uHdopmaruu, aTepHeT u npyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUYECKH
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYJIOBOM JIE€ATENbHOCTH B LEJAX
COXpaHEHHUs] CBOETrO 3JI0POBbSl U OKPYXKAIOIIEeW MPUPOTHON Cpelbl, 0CO3HABATH
OMACHOCTb BO3JIEUCTBUSI HAa KUBBIE OPraHU3Mbl OMpPENENEHHBIX OpPraHHUYECKHX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAllCHUsS HX BPEIHOIO BO3JCHCTBUS HA OpPraHu3M
YEJI0BEKa;

JJIs 00y4YaroIUXCsl ¢ OTPAHUYECHHBIMU BO3MOKHOCTSIMU 370POBbSI: YMEHHE
NPUMEHSTh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaxX IO3HAHMS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CHENBIX W CHA0OBHIAIIMX OOYYaIOIIUMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpalins nis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudeckas
XUMHUS» OTpaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHPA, POJM XHMHUU B TMO3HAHUU SIBJICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPAaMOTHOCTU, HEOOXOIUMOM JJIsl pElISHUs] MPAKTUYECKUX 3a/1au
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 370POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIFOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH DJIEMEHT, aToM, M30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIICHUSI, XUMUYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAs, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTATUTMYECKAsl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJHUTHI,
AJICKTPOJUTUYECKAST JTUCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHUYECKOM peakiui, XMMHYECKOE€ pPaBHOBECHUE); TEOPMU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconranuu, nepuoaudeckun 3akoH [[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHECHUSI W MPEBPAICHUS] SHEPTUU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUU S3BIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHHUS MNPUYUHHOCTH H
CUCTEMHOCTH XUMUYECKHUX SIBJICHUH, (PAKTOJOTHYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30MMaCHOM HCTIOIB30BAHIH BAKHEUIITNX HEOPTAHHMIECKHIX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(OPMUPOBAHHOCTh YMEHUU BBISIBISATH XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIINE NOHATHUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

C()OPMUPOBAHHOCTh YMEHMHM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JJIS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PpEaKLUH,
cuctematuieckytro HoMmeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAECIbHBIX
HEOPraHWYECKHUX BEUIECTB (yrapHbld Tra3, YIVIEKUCIbIM ra3, aMMHakK, rameéHas
U3BECTh, HETAIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHE);

c(pOpMUPOBAHHOCTh YMEHUIN ONPEIENSITh BAJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHHUSAX PA3JIM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBSI3U (KOBaJICHTHAsI, HOHHAs, METAJUIMYECKasl, BOAOPOJHAs) B COCAUHEHUSX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIECTBA (aTOMHAs, MOJIEKYJISIpHasi,
WOHHAs, METAJUIMYECKAs), XapakTep Cpelbl B BOAHBIX pacTBOpPaX HEOPraHUYECKUX
COCIMHCHMI;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh MPUHAJIEKHOCTb
HEOPraHWYECKUX BEILIECTB IO HX COCTaBYy K OINpeAeEHHOMY Kiaccy/Tpymnie
COEIMHEHHH (TIPOCThIE BEIIECTBA — METAUIbI U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI IEPUOANUECKOTO 3aKoHa /JI.
N. MenneneeBa 1 1€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOLIYIO, 0OBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonoB Ilepuoandeckoil cHCTEMBI
xumuueckux smemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «s-, P-, -
AIIEKTPOHHBIE opouTanmy, «HEpPreTUYECKue YPOBHW, OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB U MX COEJUHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cucrempl XUMUYECKHX d51eMeHTOB 1. U.
Menneneena;

cOpPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXIY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

Cc(OPMUPOBAHHOCTh YMEHHS KJIaCCU(PUIMPOBATH XUMHUYECKHE PEaKUUu I10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
s dekTy peakimu, U3MEHEHHUIO CTEMEHEW OKHCIICHHUS JIEMEHTOB, OOpaTUMOCTH
peaKiMK, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHMS DPEAKIMA Pa3IMYHBIX
THUIIOB, TIOJTHBIE M COKpALIEHHBIC YPABHEHMSI PEAKIMil HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHSI, IPY KOTOPBIX 3TU PEAKLUUU UAYT J0 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAueCTBEHHBIM COCTaB pPAa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OTBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

c(OPMUPOBAHHOCTh yYMEHHMM  PACKpPBIBATh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKON
peakiuu OT pa3IuYHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeITHEero Bo3aencTus (nmpunuui Jle [larense);

C()OPMUPOBAHHOCTh YMEHUH XapaKTEepU30BaTb XHUMUYECKUE IPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOM KHUCIIOTBI, aMMHaKa, a
TaKke CPOPMHUPOBAHHOCTh NPEACTABICHUNA 00 OOLIMX HAYYHBIX NPUHLHIAX U
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOr0 MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHHUI NPOBOJAUTH BBIYKMCIEHUS C HCIOJIb30BAHUEM
HNOHSATHS «MaccoBas JOJsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOLIECHHM ra3oB
IpU XUMUYECKUX PEaKIUsAX, MACcChl BEIIECTBA UM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OOBEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BEILECTB, TEIJIOBOro 3((eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHUS MAaCChI
BEILECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOIATh MPaBUJIa MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpPYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIINOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIbITOB;

C()OPMUPOBAHHOCTh YMEHHUI MJAHUPOBATh M BBINOJHATH XUMHUYECKUN
DKCIIEPUMEHT (pa3J0KEHUE IMEPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIW3aTopa,
ONpEJENeHNEe Cpeabl PacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHIUKATOpPA, BIMSHUE PAa3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIuH,
peakiMy MOHHOTO OOMEHAa, KayeCTBEHHbBIE pEaKUuu Ha cyib(ar-, kapOoHaT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELIEHUE SKCIEPUMEHTAIbHBIX 3a/1ad 0
temaM «Metamis» U «HemeTamisl») B COOTBETCTBHM C MpaBWJIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUHU C BEIIECTBAMHU M JIA0OPATOPHBIM 000PYIOBaHUEM,
OPEJCTaBIATh PE3yJIbTaThl XUMHUYECKOIO OSKCIepUMEHTa B (QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

cOpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 Ppa3HBIX MCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHHUKaIuu, UHTEpHET U Ipyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUYECKH
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYJIOBOM JIE€ATENbHOCTH B LEJAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOUIEH MPUPOIHOW CpEllbl, OCO3HABAaTh
OMAaCHOCTh BO3JEHUCTBUS HA )KUBBIE OPTaHU3MbI ONPEICIIEHHBIX BEMIECTB, IOHUMAs
cmbicn mokazarens [IJIK, mosicHATe Ha mpuMepax cHocoObl YMEHBIICHUS H
MPEIOTBPALIECHUS UX BPEJHOIO BO3ICMCTBUS HA OPTaHU3M YEIIOBEKA;

JJIs. 00y4YaroIUXCsl ¢ OTPAHUYECHHBIMU BO3MOKHOCTSIMU 370POBbSI: YMEHHE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHWS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYaIOIIMXCSl: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiinsa ns 3anmucu XMMUYECKHX

dbopmy.
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XUMHYECKOM
peaxkuuun

Apenbl: OeH301 U
TOJIYOJL.
Tokcu4yHOCTH
apeHOB

13

I'eneTnueckas




14

CBA3b
yIIEBOAOPOJIOB,
NPUHALIEKAIIIX K
pa3IMYHbIM
KJ1accam
[Ipuponnsie
VUCTOYHHUKHU
YTJIE€BOJOPOIOB:
IIPUPOIHBIN ra3 u
IOy THBIE
He(TSAHBIE Ta3bl,
HE(PTh U MPOTYKTHI
e€ mepepaboTKu

15

16

17

18

19

[Ipuponusie
HUCTOYHUKH
YTIIEBOJOPOIOB:
IIPUPOJIHBIN T'a3 U
MOMYTHBIE
He(TsHBIE Ta3kbl,
HEe(DTh U TPOTYKTHI
e€ mepepaboTKu

KonTtponpHas
paboTa no pazaeny
«YTIIEBOIOPOIBD

[IpenenpHbIE
OJHOATOMHEIEC
CIIUPTHI: METAHOJI
Y OTaHOJL.
Bonopoanast cBsizb

MHoroaToMHbIE
CITUPTHI:
STUJICHTJIUKOJb U
TJIUMLEPUH
@DeHoJI: CTPOCHUE
MOJIEKYJIBI,
dbuznyeckue u
XAMHUYECKHUE




CBOMCTBA,
MPUMEHECHUE

20

AJNBIETUIBI:
dbopmanpaerua u
aleTaJbICTH/I.
ArteToH

21

22

23

OnIHOOCHOBHBIE
peAeIbHBIC
KapOOHOBBIE
KHUCJIOTHI:
MypaBbUHAas U
YKCyCHast
IIpakTrueckas
pabota Ne 2.
«CBoiicTBa
pacTBopa
YKCYCHOU
KHUCJIOTBI»
CreapuHoBas u
OJICUHOBast
KHUCJIOTHI, KaK
MPEACTABUTENH
BBICIINX
KapOOHOBBIX
KHUCJIOT

24

Mprb11a KaKk cojix
BBICIITAX
KapOOHOBBIX
KHUCJIOT, UX

MOIOIIIeE JICHICTBUE

Crnosxxublie 2upsI
KaK TIPOW3BOJIHbBIE
KapOOHOBBIX
kuciort. ['naponus
CJIOXHBIX A(UPOB

JKupsl: ruaponus,
IIPUMEHEHHUE,




OMOJIOTHYECKAs
POJIb KUPOB

27

28

29

YrineBoasr:
COCTaB,
KJ1accu(uKaIus.
Baxnerimmue
MPEJACTABUTEIIN:
TJII0K03a,
bpykTo3a,
caxapo3sa
Kpaxman n
LEJUTI0JI03a KaK
MIPUPOJIHBIC
MOJIUMEPBI
KonTtponpHas
paboTa no pazzaeny
«Kucnopojacoaep
Kalue
OpraHUYEeCKue
COETMHEHUS»

30

31

AMUHBI;
METWJIAMUH U
AHWINH

AMHUHOKHUCIIOTHI
Kak am(poTepHbIe
OpPraHUYECKUE
COCIUHECHHUS, UX
OMOJIOTNYECKOE
3HAUYCHUE.
IlenTuael

32

benku kak
MIPUPOJTHBIE
BBICOKOMOJIEKYJISP
HBIE COCTMHEHUS

33

OcCHOBHBIE
MOHITUS XUMHH
BBICOKOMOJICKYJISIP




HBIX COCIUHEHUHN

OcHOBHEBIE
METOIbI CHHTE3a
34 BBICOKOMOJIEKYJISAP
HBIX COCIMHCHUI.
[InactMmaccsl,

Kay4yKH, BOJIOKHA

OBILIEE
KOJIMYECTBO
YACOB T10
[TPOTPAMME

34




11 KIIACC

Ne
n/ Tema ypoka
n

Koaun4yecTBO 4acoB

Kounrpouanb
HbIE
padoThI

Bce
ro

IIpakTHuec
KHe
padoThI

JlaTa
U3y4yeH
us

JIEKTPOHHBI
e uudposbie

oOpa3oBareJ

bHbIE

pecypchl

XUMUYECKUI
AJEMEHT. ATOM.

1  DOnekTpoHHas
KOHpUryparus
aTOMOB

[lepunoanueckuii
3aKOH U
[lepunonnyeckas
cHucTeMa
XUMHYCCKUX

2 snementos J[. U.
Menneneena, ux
CBSI3b C
COBPEMEHHOM
TEOPUEUN CTPOECHUS
aTOMOB

3aKOHOMEPHOCTH
U3MCHEHHUS CBOMCTB
XUMHYECKHX
AJIEMEHTOB U UX
COE€IMHEHUHU 1O
rpymnmnam u
MEepUOJIaM.
3HaucHue
MEPUOJNYECKOTO
3aKOHA U CUCTEMBbI
XUMHYECKHX
anemeHToB JI. 1.
Menpgeneena B
pa3BUTUH HAYKHU




CrpoeHnue
BEIIIECTBA.
XHUMHYECKas CBSA3b,
€€ BUJIBI;
MEXaHU3MBbI
o0Opa3oBaHuUs
KOBQJIECHTHOM CBSI3H.
BopoponHas cBs3b

BaneHnTHOCTb.
DIIEKTpOOTpULIATET
bHOCTE. CTEIICHD
OKHCJICHHS.
Bemecta
MOJIEKYJISIPHOTO U
HEMOJICKYJIIPHOTO
CTPOECHUS

ITonsrue o
JIACTIEPCHBIX
CHCTEMaX.
HUcTunnsie u
KOJUIOUIHBIE
pPaCTBOPBI.
MaccoBast 1075
BEIIISCTBA B
pacTtBOpe

Kiaccuduxanus u
HOMEHKJIaTypa
HEOPraHUYECKHUX
COECIMHEHUM.
I'eneTnueckas cBSI3b
HEOPraHUYECKHUX
BEIIICCTB,
PA3JIMYHBIX KJIACCOB
Knaccuduxanus
XUMHUYECKHUX
peaxkuuii B
HEOPraHUYECKOU U




OPTraHUYECKON
XAMHH. 3aKOH
COXPaHEHHS MaCChI
BEILIECTB; 3aKOH
COXpaHEHUS U
MpEeBpaIlCHUS
SHEPTUU NP
XUMHUYECKHUX
peaKumsax

CKOpOCTh peaKluH.
O6paTumble
pEaKIMH.
XUMHYECKOE
paBHOBeECHE

10

11

12

[IpakTrueckas
paborta Ne 1.
«BnusiHue
Pa3IUYHBIX
(akTOpoB Ha
CKOpPOCTh
XUMHUYECKOU
peaxkum»

DIIEKTPOIUTHYECKA
sl TUCCOIHAITHS.
IlonsTue o
BOJIOPOHOM
nokazatene (pH)
pactBopa. Peakiun
MOHHOT'0 OOMEHa.
['mpponns
OpTraHUYECKUX U
HEOPraHUYEeCKHUX
BCIIIECTB
OKuCIUTENIBHO-
BOCCTAHOBHUTCIIHHBI
€ peaKinH.
ITonsarue 00




JIEKTPOJIN3E
pacIuIaBoB U
PacTBOPOB COJEN

13

KonTposbHas
pabota 1o pazueny
«Teopernueckue
OCHOBBI XHMHUI

14

MeTtanibl, uX
MTOJIO’KEHHUE B
[Tepunoanueckoii
CHCTEME
XAMHAYCCKHAX
anemenToB [l. U.
Menaeneena u
0COOCHHOCTH
CTPOEHHUS aTOMOB.
O6mue pusnueckue
CBOMCTBA METAJIJIOB

15

CnuiaBel METANIOB.
DIIEKTPOXUMHUYECKU
1 pSAI HAIIPSDKEHUM
METaJIOB

16

17

18

XUMHYECKHE
CBOMCTBA
Ba)KHEUIIINX
METAJJIOB (HATPUH,
KaJIMM, KaJIbLUH,
MarHum,
ATIOMUHUN) U UX
COCIMHCHUH

XHUMHYECKUE
CBOMCTBA XpoMa,
MEIU U UX
COCJIMHCHU I

XUMHAYECKUE

CBOMCTBA IIMHKA,
JKeJie3a U ux




COEIMHEHUN

19

[IpakTueckas
paborta Ne 2.
"Pemenue
AKCIIEPUMEHTAJIbHBI
X 3aJlay 1o TemMe
«MeTtamb»"

20

Hemeraminbl, ux
MTOJIO’KEHHUE B
[Tepunoanueckoii
CHCTEME
XAMHAYCCKHAX
anemenToB [l. U.
Menaeneena u
0COOCHHOCTH
CTPOEHHUS aTOMOB

21

22

23

24

duznyeckue
CBOMCTBA
HEMETAIJIOB.
Annotponus
HEMETAJUIOB (Ha
npuMepe
KHUCJIOpOJa, CEpHI,
docdopa u
yriiepoza)
XHUMHUYECKUE
CBOMCTBA
rajioreHoB, Cephbl U
UX COCIUHEHHUU

XHUMHYECKHE
CBOMCTBA a30Ta,
dbocodpa u ux
COCUHCHUI

XHUMHYECKUE
CBOMCTBA yIJIEpO/a,
KPEMHUSA U UX
COCJIMHEHU I




25

26

[Ipumenenune
BaXKHEUIITNX
HEMETaJIJIOB U UX
COCJIMHCHU I

O0o00Omenue u
cUCTeMaTU3aIMs
3HAHUH IO TeME
«HemeTtamibny.
Brruucnenus no
YPaBHECHUSAM
XUMHUYECKHUX
peakuui u
TEPMOXHUMHUYECKNE
pacyEThI

27

28

29

30

[IpakTrueckas
paboTta Ne 3.
«Pemenue
AKCIIEPUMEHTAJIbHBI
X 33/1a4 MO TEME
"Hemertamibr"»

KonTtponbpHas
paboTa o Temam
«MeTaiel» U
«HemeTtamibn

Heoprannueckue u
OpraHUYeCcKue
KHUCJIOTHI.
Heopraunueckue u
OpraHuyYecKue
OCHOBAHUS

AMdoTepHbie
HEOpPTraHUYECKUE U
OpPraHUYECKHUE
COCJIMHCHMUSI.
I'eneTnueckas CBSI3b
HEOPraHUYECKUX U
OPTaHUYECKUX




BCIICCTB

31

32

Ponb xumuu B
obecrieueHun
IKOJOTHYECKOH,
SHEPreTUYECKON U
MMUIICBOM
0e30MacHOCTH,
pa3BUTUH
MEIUIIMHBI
[IpeacraBnenus 006
0OIIMX HayYHBIX
MPUHIIATAX
MPOMBIIIIJICHHOTO
MOJTy4YCHUS
Ba)KHEUIIIMX
BCIIIECTB

33

34

Yemosek B mupe
BEIIECTB U
MaTepHuaioB

XUMHUS ¥ 3[10pPOBbE
YeJIoBeKa

OBILIEE
KOJIMYECTBO
YACOB T10
[TPOTPAMME

34
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