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Pa3geua 1. [losicHUTEIHLHAA 3aNINCKA

PaGouast mporpaMma 1o XMMHH COCTaBJIEHA HA OCHOBE:

— ®enepanbHOil  00pa3oBaTENbHOM MPOrpaMMbl  CPEJHEro  OOIIETo

o0pa3oBaHus;

— ®enepanbHOro  rocyJapCTBEHHOTO  00Opa3oBaTENbHOIO  CTaHIApTa

cpennero obmero oopasoBanus (ooHoBIeHHBIN DI'OC);

— ®enepanpHON pabouei TPOrpaMMBbl CPETHETO 00IIEro 0Opa3oBaHUs IO

xumun. Xumus. 10-11 kmacc.

— ®enepanbHoil paboueit mporpaMMbl BOCIIUTAHUS.

[Iporpamma 10 XHMMHU Ha YpOBHE CpelHero oOiiero oOpa3oBaHUs
pa3paborana Ha ocHoBe DeaepanbHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit @eaepannn», TpeOOBAHHM K pe3yJbTaTaM OCBOCHHUS
denepanbHOit 00pa30BaTEIBLHON MPOTrpaMMBbl CPEIHETr0 OOIIEro oOpa3oBaHUs
(®OIT COO), mnpencraBneHHbix B  dDenepaqbHOM  TOCYJAPCTBEHHOM
oOpazoBarensHOM cTanaapre COO, c yuérom KoHuenuuu mnpenojaBaHus
yueOHOTo npenmMeTa «XUMus» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
Qenepalyy, peaNu3ylOIIMX OCHOBHBIE 00pa3oBaTElIbHbIE MPOTPaAMMBbI, H
OCHOBHBIX TNOJIOKeHUH «CTpaTeruum pas3BuTUs BocnuTaHus B Poccuiickoi
®enepanuu Ha nepuo A0 2025 roga» (Pacnopsbkenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXOJIOB K pa3pabOTKe MPOTpaMMbl [0 XUMHUHU, K OMPEICTCHUI0
oOmelt crpaterun OOy4YeHHs, BOCHHUTAHUS U Pa3BUTUS  OOYYaIOIIUXCS
cpeacTBamu ydeOHOTO mpeamera «Xumus» mist 10—11 kimaccoB Ha 6a3oBom
YPOBHE  COCTaBWJIM  KOHIENTyaidbHble monoxeHus @dI'OC  COO o
B3aMMOOOYCIIOBJICHHOCTH LEJIeH, COAEp>KaHus, PEe3yJbTaToB OOy4YeHUs W
TpeOOBaHUI K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XVUMHYECKOE oOpazoBaHue, MOJIy4yaeMoe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHON OpPTaHU3aIliHU, SIBISIETCS HEOTHEMJIEMON YacThI0 HUX
oOpa3oBaHHOCTU. OHO CIYXHUT 3aBEPIIAOIIMM JTAllOM peaju3allid Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX LIEHHOCTEH, MPHUCYIIUX
I[EJIOCTHOM CHCTEME XHMHYECKOTO O0Opa3oBaHHUsS. OTH IIEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TPHUPOIBI, (POPMUPOBAHUS MHUPOBO33PEHUS U  OOIIEH
KyJIbTYphl YEJIOBEKAa, a TaKXKe SKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0pPOBbIO U MIPUPOIHON cpene. Peanuzyercs xuMuyeckoe o0pa3oBaHue
oOy4Jaronuxcsi Ha ypoBHE CpeIHero 001ero o0pazoBaHus CpeCTBAMU Y4EOHOTO
npeaMera «XUMUs», COJACPKAHUE U IOCTPOCHUE KOTOPOTO OMNPEACIICHBI B
mporpaMMme Mo XMMHH C y4€TOM CHenupUKNd HAYKH XUMUHW, €€ 3HAYCHHS B



MMO3HAaHUH TPUPOABLI U B MATEPHAIBHOM >KM3HM OOLIECTBA, a TAKXKE C y4ETOM
o0lMX wLened M MPUHUUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero ooero oopasoBanus B Poccuiickoit deneparuu.

XUMUs Kak JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0co0yo pojb B
COBPEMEHHOW LMBHIIM3AINH, B CO3/IaHUH HOBOU 0a3bl MaTEPUAIBHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKIad B (HOPMHUPOBAHHE PAIMOHAIBHOTO HAYYHOTO
MBIILUIEHHUS], B CO3/IaHUE LIEJIOCTHOTO MPEACTABIEHUS 00 OKPYXKAIOLIEM MUPE KaK
O €IUHCTBE MPUPOJBI U YEJIOBEKA, KOTOpoe (pOpMHUpYETCS B XUMUU Ha OCHOBE
NOHMMAaHUS BEIIECTBEHHOI'O COCTaBa OKPYXKAIOIIEro MHpa, OCO3HAHMS
B3aMMOCBSI3M MEKJy CTPOCHHEM BEIIECTB, UX CBOMCTBAMU M BO3MOKHBIMH
00JaCTAMU TPUMEHEHUS.

TecHO B3aMMOIENUCTBYs C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHs CTajla
HEOTHEMJIEMON 4YacTbl0 MHPOBOM KYJBTYPhl, HEOOXOJUMBIM YCIOBUEM
YCHEIIHOTO TPY/Ia U )KU3HHU KaXK10T0 ujieHa oouiecTBa. CoBpeMeHHask XUMUS Kak
HayKa CO3MIATeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHI HAIIPABJICHA HA PEILICHHE
rJI00aNbHBIX MPOOJIEM YCTOWYMBOIO PAa3BUTHSI YEJIOBEUYECTBA — CHIPbEBOM,
HHEPreTUUECKOM, MUILEBOM, IKOJIOrMUECKON 0€30I1aCHOCTU U OXPaHbI 30POBbSL.

B coorBercTBUM ¢ OOmMMMM LEISIMH U NPUHIUIAMH CPEIHEro OOIIEro
oOpazoBaHus cojepxkanue mnpenmera «Xumus» (10—-11 kmaccel, 0a3oBbIi
YPOBEHb M3yUYEHHUS) OPUEHTHUPOBAHO MPEUMYILECTBEHHO Ha OOLIEKYIbTYPHYIO
MOJTOTOBKY  OOydYaromuxcsi,  HEOOXOIMMYIO MM  JUIsi  BBIPaOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIICIIHOIO BKJIKOYEHUS B KU3Hb COLMyMa,
OPOAODKEHHsT O00pa30BaHMs B pa3IUYHbIX O0JAcTAX, HE CBSI3aHHBIX
HETIOCPEACTBEHHO C XUMHUEM.

CocTaBisOIUMHA  TIpeAMETa «XUMHUSD» SBISIOTCS 0a30Bble KypChl —
«Oprannueckas xumus» U «OOmas U HEOpraHUYeCcKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp)KaHHUS KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOIl HayKwu:
CUCTEMa 3HaHUI MO HEOPTraHWYECKON XUMUU (C BKJIIOYEHHEM 3HAHUM U3 001Iei
XUMUH) U opraHnndyeckoil xumun. @opmMupoBaHue JaHHOW CUCTEMbl 3HAHUH TIPU
U3YYEHUH TpeIMeTa O0ecreyrBaeT BO3MOXHOCTb PAaCCMOTPEHHUS BCETO
MHOT000pa3usl BEIIECTB Ha OCHOBE OOIIMX MOHATUHN, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa comepkanusi KypcoB — «Opranudeckas xumus» u «OO0mas u
HeopraHuveckas Xumus» c(HOpMHpOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOTO TMOAXO0/Ja K HU3Y4YEHHUI0 YYeOHOro marepuaina U 0O0YCJIOBJIEHA
HUCTOPUYECKHM OOOCHOBaHHBIM  pa3BUTHEM 3HAHUW Ha  OMNPEIEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOW XWMHUHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCHYECKOW TEOPUH CTPOEHUS OPraHUYECKHUX
COCIMHECHMM, a TaKKe€ Ha YPOBHE CTEPEOXMMHUYECKMX U DIIEKTPOHHBIX



MpEACTaBICHU O cTpoeHuH BemiecTB. CBeleHHs 00 HM3y4aeMbIX B Kypce
BEIIECTBAaX JAI0TCSA B Pa3BUTHU — OT YTJIEBOJAOPOIOB 70 CIIOKHBIX OMOIOTHYECKU
AKTUBHBIX COEOUHEHHI. B Kypce OopraHMyecKol XMMHH IOJYYalOT Pa3BUTHE
c(hopMHUPOBAHHBIE HA YPOBHE OCHOBHOT'O 00111€T0 00pa30BaHUsI IEpBOHAYATIBHBIC
MPEACTABICHUS] O XUMHUYECKOW CBS3HM, KIACCU(DUKAIMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHS, O XUMHUYECKOH
peaKkuuu.

[log HOBBIM yriOM 3peHUss B TpeaMmere «XUMHs» 0a30BOT0 YpOBHS
paccMaTpUBaeTCs H3YYEHHBI Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOPETUYECKH MaTepuan U (PAKTOJOTUUYECKHE CBEIEHHUS O BEIIECTBAX U
XUMHYECKOU peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0I111asi 1 HeopraHu4ecKas
XUMUSD» 00y4arolmuMcs TMPEIOCTaBIsACTCS BO3MOMXHOCTh OCO3HATh 3HAYCHUE
HNEPUOANYECKOTO 3aKOHA C OOIETEOPETUUECKUX U METOI0IOIMYECKUX TTO3ULIHM,
rNIy0Ke TMOHATh HCTOPUYECKOE HW3MEHEHHE (PYHKIMH STOr0 3aKOHa — OT
0000111aro01Iel 10 OOBSICHAIOIIEH U TPOTHO3ZUPYIOIIEH.

Enunas cucrema 3HaHMM O BaKHEWIIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOWCTBaxX M MPUMEHEHUH, a TAKXKE O XMMHUYECKUX PEAKIUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MpoTeKaHusi jaomnoiHsercss B Kypcax 10 m 11 xiaccos
AJIEMEHTAMH COJICPKaHUS, UMEIOITUMU KYJIbTYPOJIOTUYECKUN W MPUKIATHOU
XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XUMHUH C
IPYTMMH HayKaMU, PAcCKpbIBAlOT €€ poJib B MO3HABATEIIBHOW W MPaKTHUYECKOU
JEeSITeIbBHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCIHTAHHUIO YBaXEHHs K MpOIEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U TIPAKTUUECKUX MPUITIOKCHUM XUMUU, TIOMOTAIOT
BBIITYCKHUKY OPHUEHTHUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobJieMax, CBS3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIMBATh UH(OPMALIUIO U
OPUMEHSTh €€ JUIsl TONOJIHEHWS 3HAHUW, PEUICHUS HHTEIUICKTYalbHBIX U
AKCIEPUMEHTANIbHBIX HMCCIEAOBAaTEIbCKUX 3aJad. B 1emom cojaepkaHue
y4ueOHOTo mnpeaMera « XUMHs JAHHOTO YPOBHS M3Y4YEHHUS! OPUEHTUPOBAHO Ha
dopMHpoBaHrEe y 00yYarOUUXCsl MUPOBO33PEHUECKOM OCHOBBI JIJIs1 TOHUMAHMS
dunocodckux uaeH, Takux Kak: MaTepuagbHOE €AMHCTBO HEOPTraHUYECKOTO U
OpPraHUYECKOTO MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEILIECTB HUX COCTaBOM U
CTPOCHHEM, MO3HABAEMOCTh MPUPOJHBIX SBJICHHM MYTEM SKCIEPUMEHTA H
pelieHusi TPOTUBOPEUMM MEXKIYy HOBBIMU (DakTaMU U TEOPETUYECKUMU
IPEANOChUIKaMHU, OCO3HAHHUE POJIM XMMHUU B PEILICHUH SKOJOTUUYECKUX TIPOOIIEM,
a Takke MmpoOsieM cOepeKeHHs IHEPreTUUECKUX PECYPCOB, ChIPbs, CO3JIaHUS
HOBBIX TEXHOJIOTMI U MaTE€pUaJIOB.

B nnane pemeHuss 3amady  BOCHHUTAHUSA, Pa3BUTHUS U COLMAIM3ALUU
oOy4Jaronuxcsi MPUHAThIE MPOrPaMMON MO XMUMHUHM MOAXOAbl K OIMpPEAeSICHUIO



COJiep)KaHUsI W TIOCTPOEHUS TMpeaMeTa MNpeayCcMaTpUBaOT (OpMHUpPOBaHUE
YHUBEPCATbHBIX YYEOHBIX JEUCTBUH, HMEIOMUX 0a30BO€ 3HAYCHHE JIs
pPa3MYHBIX BHUJOB JACSATEIBHOCTU: pEIICHUS NpoOsieM, MOWCKa, aHalu3a |
00paboTkn  MH(pOpMAIUK, HEOOXOAUMBIX JUII  MPUOOPETEHUS  OMBITA
MIPAKTUYECKOM M MCCIIEIOBATEIbCKOM JIEATEbHOCTH, 3aHMMAIOUIEH Ba)KHOE
MECTO B IO3HAHUU XUMHHU.

B mpaktuke npenopaBaHus XMMHH Kak Ha YpPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMsl, TaKk M Ha YPOBHE CpeAHero oOmiero ooOpa3oBaHus, IpH
ONPENEIICHUN COAEPKATENBHON XapaKTEPUCTUKU LEJNEH W3yYEHHS IpeIMeTa
HaIlpaBJICHUEM MEPBOCTEIIEHHOM 3HAYMMOCTH TPAJAMIMOHHO MPU3HAETCS
dbopMupoBaHHE OCHOB XHUMHYECKOM HayKHM Kak oOOJIaCTH COBPEMEHHOIO
€CTECTBO3HAHHUs, IMPAKTHUYECKOW JEATEIbHOCTH YEJIOBEKa M KAK OJHOIO W3
KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKOW TOYKH 3pPEHHSI TAKOU
MOAXOJ K OIpEACNICHUIO Lejied UW3y4YeHUs MpeaMera SBISETCS BIOJHE
ONpPaB/IAHHBIM.

CoriacHO JaHHOM TOYKE 3pEHHUs TJABHBIMU LIEJSIMU M3YyYEHHs IIPEeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASsIIOTCA:

e (dopMuUpPOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUW Kak BakHeHIen
COCTAaBJISIFOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B OCHOBE KOTOPOU
JeXaT KI0YeBble NOHATHSA, (yHIaMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHME SI3bIKa HayKH, YCBOCHUE U NOHMMAaHHUE CYIIHOCTH JOCTYIHBIX
0000111eHHIT MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIIEHHE C UICTOPUEH
UX Pa3BUTHUS U CTAHOBJICHMUS;

e (dopmupoBaHME M pa3BUTHE TMPEACTABICHUI O Hay4HbIX METOAax
NO3HAHMS BEIIECTB W XUMHUYECKUX peaKkUud, HEOOXOAMMBIX IS
MpUOOPETEHUSI YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKHUX
SIBJICHUM, UMEIOILIMX MECTO B IPUPOJIE, B IPAKTUUECKON U MIOBCEIHEBHOU
KU3HH;

e pa3BUTHE YMEHMI U CIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HA0JII0/ICHUEM
U OOBSICHEHHEM XHMHUYECKOTO SKCIIEPUMEHTa, COONIOJCHHEM IpaBUI
0e301acHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTum, copepxaTenbHas XapakTepUCTHKA LieJIel U 3a]1a4 U3YUeHUS
npeaMeTa B MpPOrpaMMe€ 1O XHMHM YTOYHEHA M CKOPPEKTHPOBaHA B
COOTBETCTBUM C HOBBIMU MPHOPUTETAMH B CHCTEME CpPEIHEro O0OIIero
oOpazoBanusi. CerofHsi B MpenolaBaHu XUMUU B OOJIbIIEH CTENEHU OTAAETCS
OpEeANnoYTeHUe  MPAKTUYECKOM  KOMIIOHEHTE  COJEp)KaHus  OoOydeHwus,
OpUEHTHPOBAaHHOM Ha TMOJTrOTOBKY BBIMYCKHMKA 00IIe00pa30BaTeIbHOM
OpraHM3aliy, BIAJCIOIIEr0 HE HAO00pOM 3HaHUW, a (YHKIMOHAIBHON



IPaMOTHOCTBIO, TO €CTh CIIOCO0aMH 1 YMEHHSIMU aKTUBHOTO MTOJTYYEHUS 3HAHUH
Y IPUMEHEHUS UX B PEATbHOM KU3HU JJI PEIICHUS TPAKTUIECKUX 3a71a4.

B cBs3m ¢ ATUM TpW U3YYECHHH TNpeaMeTa «XHUMHS» TOMHHHPYIOIICEe
3HaYeHHUE MPUOOPETAIOT TaKUE IENH U 3a]a9H, KaK:

aganTarys 00yJaronuxcs K yCJIOBUSIM JUHAMHUYHO PAa3BUBAIOIIETOCS MUPA,
dbopMHupOBaHWE  HMHTCIUICKTYaIbHO  PA3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHWIO,  COTPYAHHYECTBY,  CAMOCTOSITEILHOMY  INPHUHSITHIO
IPaMOTHBIX PEIICHHH B KOHKPETHBIX >KM3HCHHBIX CHTYaIUSIX, CBSI3aHHBIX C
BEIICCTBAMH U UX IPUMCHEHHUEM;

dbopmupoBaHre Yy OOy4YarOIIMXCSA KIIIOUEBBIX HABBIKOB (KJIHOYEBBIX
KOMITETCHIINK), WMCIOINX YHUBEPCAIBHOE 3HAYCHHE MJIS PA3IUYHBIX BHJIOB
JeSITeILHOCTH: PEIICHHS TPoOIIeM, OUCKa, aHaliu3a U 00paboTku nHpOpMaIuH,
HEOOXOMUMBIX IS MPUOOPETEHUS OMbITa ACSTEIBHOCTH, KOTOpas 3aHUMAET
BOKHOE MECTO B IIO3HAHMM XUMHUH, a TaKXKe JJIs OICHKH C TO3UIHI
AKOJIOTHYCCKON OE€30MMacCHOCTH XapakTepa BIUSHUS BEUIECTB W XUMHUYECKHX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKA U IPUPOIHYIO CPEIy;

Pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEW O00y4aromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TPHOOPETaTh
HOBBIC 3HAHUS IO XWMHH B COOTBETCTBUU C XKHU3HCHHBIMH TOTPEOHOCTSIMH,
HCITOJIh30BaTh COBPEMEHHBIC WH(MOOPMAITMOHHBIC TEXHOJOTHUW I TOWCKAa M
aHanu3a Yy4eOHOW W HAYYHO-TIOMYJSPHONW HHPOPMAlUA XUMHYECKOTO
COJIep KaHUS;

dbopMupoBaHHE ¥ pPa3BUTHE Y OOYYAIOIIUXCS AaCCOLMATUBHOTO U
JIOTUYECKOTO MBIIIICHUS, HAOII0IaTeTbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOAWMBI, B YaCTHOCTH, IpPU TUIAHUPOBAHWU U
MIPOBEICHUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHWE Y OOydYalmMXCd YOSKIEHHOCTH B T'yMaHUCTHYECKOU
HAIIPABJICHHOCTH XUMUH, ¢€ BAXHOW POJIM B PEIICHHUH TJIO0ANTBHBIX MPOOIEM
PaIMOHAIBHOTO TIPUPOJIOTIOIB30BAHUS, ITOMTOJTHCHHS YHEPTETHICCKUX PECYPCOB
Y COXpaHCHHUS IPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEPEKHOTO
OTHOIIEHUSI K TPUPOJE U CBOEMY 3JI0POBBIO, a TAKXKE MPUOOPETEHUS OMBITA
WCIIOJIH30BAHUS TIOJYUYCHHBIX 3HAHWM JUIsl TMPUHSATHS TPAMOTHBIX PEIICHUUN B
CUTYaIMIX, CBSI3aHHBIX C XUMUYCCKUMH SIBIICHHSIMHU.

B ydeOHOM mutane cpeaHero oOmiero oOpa3oBaHUsl MPEAMET «XHUMUSDH)
0a30BOTO YpPOBHSI BXOJUT B COCTaB NpenMeTHoW oOnactu «EcTecTBeHHO-
HAyYHBIC TTPEIMETHD».



OOmiee unMcno 4yacoB, OTBEACHHBIX ISl M3Y4YEHHUS XUMHUHU, Ha 0a30BOM
YpOBHE cpeaHero oomero oopa3zoBanus, cocTariseT 68 yacos: B 10 kimacce — 34
gaca (1 gac B Heneno), B 11 kmacce — 34 gaca (1 yac B HeZlelo).



Paspnen 2. Conepxxkanue o0ydeHust

10 kJaacce
Oprannyeckasi XuMHA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHUH

[IpenMer opraHnyeckor XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYECHUE
B ITOJyYECHHH HOBBIX BEIIECTB U MATEPHUAIOB. T€OpHUsA CTPOCHUS OPraHUYECKUX
coenuHeHnd A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTYypHBIE
(opMyJibl OpraHMYECKHX BeliecTB. ['omoorus, nzomepus. XUMHUECKast CBA3b B
OPTraHUYECKUX COCTUHEHUAX — OJTMHAPHBIC U KPATHBIE CBS3H.

[IpeacraBnenne 0  KilaccU(PUKAMKM  OPraHUYECKUX  BEIIECTB.
HomMmenknaTypa opraHnyeckux COeIMHEHUH (CUcTeMaTU4yecKas) U TpPUBUAIbHBIC
Ha3BaHUS BOXHEHIIMX MIPEACTABUTENEH KIACCOB OPraHUYECKUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOABl W3YyYEHHsI BEUIECTB U HX IPEBPAILCHMIA:
O3HAaKOMJIEHUE C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajaMy Ha UX
OCHOBE, MOJIEJIMPOBAHUE MOJIEKYJ OPraHUYECKHUX BEIIECTB, HAONIOACHHUE U
ONMCAHUE JAEMOHCTPALMOHHBIX OIBITOB IO MPEBPALICHUIO OPraHUYECKUX
BEIIECTB IIPU HarpeBaHUHM (IUIaBJIEHUE, OOYTJIMBAHUE U TOPEHHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKMU pAx. MeraH u 3TaH —
MPOCTEUIINE MPEICTABUTENN AJIKAHOB: (DU3UYECKME M XMMHUYECKUE CBOMCTBA
(peakuuy 3aMelIEeHUs] U TOPEHMs), HaXOXKJIECHHWE B NPUPOJE, IMOIy4YCHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH Psil. DTUIIEH U TPOIHIIEH —
MPOCTEUIINE MPEICTABUTENIN AJIKEHOB: (DU3UYECKME M XMMHUYECKUE CBOMCTBA
(peakuuu TUAPUPOBAHUA, TATOTCHUPOBAHUSA, TUIpaTallUd, OKUCIEHUS W
MOJIMMEPHU3ALIIH ), TOTYYEHUE U IPUMEHEHHUE.

Anxaauensl: OytanueH-1,3 u metunOyraaueH-1,3: crpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBA (peakius noaumepusanuuu). [lonydyeHne CHHTETHYeCKOTo
Kay4yyKa U PE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKUN ps.
AlLleTWIIEH — TMPOCTEHIIUN TMpeACTaBUTENb aJKUHOB: COCTaB, CTPOCHHE,
¢usznyeckue M XMMHYECKHE  CBOWCTBa  (peakuud  TUIPUPOBAHMUS,
raJIOreHUPOBAHMUS, TUAPATALIUU, TOPEHUS ), OTYyUYEHUE U TPUMEHEHUE.

Apensl. benzon: cocrtaB, cTpoeHue, GU3NUECKUE U XUMUYECKUE CBOWCTBA
(peakuuu rajoreHupoOBaHus U HUITPOBAHHUS ), IOJyUYE€HUE U TpUMEHeHue. Tonyon:
cocmas, cmpoeHue, @usuyeckue U Xumuyeckue ceolicmea  (peaxkyuu



2aN02EHUPOBAHUA U HUMPOBAHUS), nojyueHue u npumeHnexue. TOKCHUYHOCTD
apeHOB. | 'eHeTHYecKasl CBA3b MEXKIY YIVIEBOAOPOAAMU, NMPUHAIJIEKAIIUMUA K
Pa3IMYHBIM KJIACCAM.

IIpupoaHbple MCTOYHUKH YIJIEBOAOPOAOB. IIpHpOomHBIN Ta3 M IOMYyTHBIE
He¢Tsaubie ra3pl. Hed1h u e€ mpoucxoxnenue. Crnocodsl nepepaboTku HEDTH:
MIEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTHYECKHil), muponu3. [IpomykTbl
nepepaboTKu HEPTH, X IPUMEHEHUE B IPOMBIIIJIEHHOCTH U B ObITY. KameHHbIH
yToJib U IPOAYKTHI €0 MEePEPabOTKHU.

OKCIEpUMEHTAIBHBIE METOABl W3Y4YEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HAaKOMJIEHWE C OO0pa3luaMy IUIACTMACC, KAaydyyKOB M PE3UHBI, KOJUICKIIHH
«Hedbtp» u  «Yrosb», MOACIMPOBAHUE MOJIEKYJI  YIJIEBOJOPOJOB U
raJIOT€HONPOU3BOIHBIX, IPOBEICHUE NPAKTUYECKOW palboThl: MOJy4YEHUE
JTUJICHA U U3YyYEHUE €TO CBOWCTB.

Pacuérnsbie 3anaun.

Beluucienuss mo ypaBHEHUIO XMMHYECKOW peakuumu (Macchl, 00bEMa,
KOJINYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIIMU 10 U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue oprannyeckue coe{uHeHus

[IpenenpHble OAHOATOMHBIE CHUPTHL. METAaHON W 3TaHON: CTPOEHUE,
(¢u3nuecKkue M XUMHUYECKHME CBOMCTBA (pEaKkIUU C AaKTHUBHBIMM METaJUIaMH,
raJIOr€HOBOJOPOJaMH, TOPEHHE), NPUMEHEHHE. BOOOpOmHBIE CBS3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJIA U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaromMHble CIHAPTHL. OTWICHIVIMKOJIb W TJIMLEPUH: CTPOCHHE,
¢u3nueckue M XHUMHUYECKHE CBOICTBA (B3aMMOJEHCTBHUE CO IIEIOYHBIMU
MeTaJUlaMH, Ka4eCTBEHHAsl peaklds Ha MHOTOAaTOMHbIE crupThl). JleiicTBue Ha
opraHu3M uenoBeka. [IpumeHnenue ramuepruHa U 3THIICHIJIMKOJIS.

®eHod: CTpOEHHE MOJEKYJbl, (U3MUECKHMEe W XHMHUYECKHE CBOWCTBA.
TokcuuHocTh (penona. [lpumenenue gpeHona.

Anpnerunpl U kemowsi. DopManpaerui, aleTadbIETUA: CTPOCHHE,
du3nyueckrue U XMMUYECKUE CBOMCTBA (PeaklMyd OKUCIEHHUS U BOCCTAHOBJICHHS,
Ka4eCTBEHHBIEC PEAKLINN ), IOJyYEHHE U IPUMEHEHUE.

OnHOOCHOBHBIE TMpezeNibHbIE KapOOHOBbIE KHUCIOTHL. MypaBbuHas u
YKCyCHAasi KUCIJIOThI: CTPOEHHE, (PU3NUECKHE U XUMUUYECKHE CBOMCTBA (CBOICTBA,
oO1ue 151 Kjlacca KUCIO0T, peaKIUs STepUPUKALIMN ), TIOTYyYEHUE U IPUMEHEHHE.
CreapuHOBasi ¥ OJIEMHOBAsI KMCIOTHI KaK MPEJICTAaBUTEIHN BBICIINX KapOOHOBBIX
KUCIOT. Mbljia KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE ACHCTBHE.




Crnoxubie >QHUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uaponus
cnoxubiXx  d¢pupoB. Kupsl. T'mapomus xupo. I[lpumeHneHue KHUPOB.
buonoruyeckas poJib KUpPOB.

VYrineBonpl: cocraB, KiaccupuKkauus —yrieBogoB  (MOHO-, JH- U
nmoymcaxapuapl). [oko3a — TPOCTEWIIMNA MOHOCaxXapua: OCOOCHHOCTH
CTPOCHHS MOJIEKYJIbI, GU3NUYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C
rugpokcuaom meau(ll), okuciaenne aMMuadHbIM pacTBopoM okcuja cepeopa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIIOKO3bl), HAXOXKJIEHHUE B MPUPOJIE, TPUMEHEHHE,
ounonoruyeckas posib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemntono3a kak npupoaHbie nonumepsl. CTpoeHHe Kpaxmaia u
HEeUTtoNo3bl.  PU3HUECKME U XUMHUYECKHME CBOWCTBA Kpaxmayia (THUIAPOJIU3,
KayeCTBEHHAsI pEaKLs C HOJOM).

OKCneprUMEHTAIbHBIE METOJAbl M3Y4YEHHUs BEIIECTB U WX MPEBPAICHUN:
MIPOBE/ICHNE, HAOIIOICHUE U ONMUCAHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE
CIIMPTOB, KAUECTBEHHbIE PEAKLUN OJHOATOMHBIX COUPTOB (OKUCIEHUE 3TAHOJA
okcusnoM meau(ll)), MHOrOaTOMHBIX CIMPTOB (B3aUMOJEHCTBHUE TIIUIEPUHA C
ruapokcugoMm Meau(ll)), anpaeruoB (OKUCICHHE aMMHUAYHBIM PACTBOPOM
okcuna cepedpa(l) u runpoxcugom menu(ll), B3aummopeicTBue Kpaxmana ¢
MO/IOM), TMPOBEAEHUE MPAKTHUECKOW pabOThl: CBOMCTBA pPACTBOpPA YKCYCHOM
KHCJIOTHI.

PacuérHble 3anaum.

Boluucienuss mo ypaBHEHUI0O XMMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOIHOTO BEIECTBA WM MPOIYKTA PEaKIUU MO U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM TPOIYKTOB PEAKIIUN).

A3zoTcoaeprkane OpraHMuecKue COeIMHEHNUS.

AMUHOKHCIIOTBI ~ Kak  aM(OTEepHbIE  OpPraHUYECKHE  COCIMHEHHS.
duznueckre U XUMUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha MpUMEpPE TIUIMHA).
buonornuyeckoe 3HaueHne aMUHOKUCTOT. [lenTubl.

benku kak mpupojHbie BHICOKOMOJIEKYJIIpHbIE coequHeHus. llepBuynas,
BTOpUYHAA U TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBONCTBAa OENKOB:
TUAPOJIN3, ICHATYPAIHs, KAYECTBEHHBIC PEAKIINK Ha OCJIKU.

DOKCneprUMEHTAIbHBIE METOABl M3YYEHHUs BEIIECTB U WX TMPEBPAIICHUN:
HAOJIIOICHHE W OINHMCAaHUE JEMOHCTPALIMOHHBIX OMNBITOB: JIEHATypalusi OeIKoB
IPY HArpeBaHUU, [IBETHBIE pEaKIMU OEIKOB.

BbicokoMoieKyJIsIDHBIE COeIMHEHUS

OcHOBHBIEC TOHATHUSI XUMUHU BHICOKOMOJICKYJIIPHBIX COSTUHEHU: MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJUMEPHU3ALMH,  CPEIHSISA



MoJieKyJiipHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHHUI — IOJIMMEPU3ALIHS U TTOJTUKOHACHCAIIHS.

OKCIEpUMEHTAIBHBIE METOABI HW3Y4YEHHUs BEIIECTB M UX IPEBPALLCHUIN:
O3HAaKOMJICHME C o00pa3llaMM MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH,
IJJACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXIpeqMETHBIX CBA3EH PU U3yYEHUH OPTaHUYECKON XUMHH
B 10 Kmacce ocyliecTBiIseTCsS 4yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX NOHATHUH, TaK U MMOHATUH, SABJIIFOLIMXCS CUCTEMHBIMH ISl OTAEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKIIA.

OOmMe ecTeCTBEHHO-HAy4YHbIE TMOHATUSA: SIBJIEHUWE, HAay4yHbId (HaKT,
TUIOTE3a, 3aKOH, TEOpHs, aHalIM3, CUHTE3, Kiaccupukaius, NepUOAUYHOCTD,
HaOJII0/IEHIE, U3MEPEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE.

®u3uka: Marepus, OSHEpPrus, Macca, aTroM, OJJEKTPOH, MOJIEKyJIa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOe COCTOSHHE
BEILIECTBA, (PU3NUECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusM, ouocgepa, oOMEH BEUIECTB B OpPraHU3ME,
(dorocuHTE3, OMOJIOrMYECKH aKTUBHbIE BellecTBa (O€NKH, YIJIEBOJbI, MKHUPHI,
(hepMEeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOJbI, TOJE3HbBIE HCKOIMAEMBIE,
TOIUIMBO, PECYPCHI.

TexHonOrMs: NUIIEBBIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO IHWTaHUA,
MOIOLIUE CPEJICTBA, JEKAPCTBEHHBIE U KOCMETUYECKUE ITPENapaThbl, MaTEPHUAIIbI
13 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 knace
O01mas 1 HeoOpraHm4ecKass XumMmsi

Teopernueckue 0CHOBbI XMMHH

XUMUYECKHI 3eMEHT. ATOM. Sapo aTroma, H30TOMNblL. DJIEKTPOHHAs
000J109Ka. DHEPreTUUYECKUE YPOBHH, MIOAYPOBHU. ATOMHBIC OpOHTaiH, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeesieHrs FJIEKTPOHOB IO OpOUTAIsIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

Ilepuonnueckuit 3akoH u llepuoamueckas cucremMa XHUMHUYECKUX
snemeHTtoB JI. WM. MenaeneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA H
[lepuomnueckort cucreMbl xumuyeckux i3neMmeHToB JI. WM. MengeneeBa c¢
COBPEMEHHOW TEOPUEHN CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB



XUMHUYECKUX JIEMEHTOB M 00pa3yeMbIX UMM MPOCTBIX U CIOKHBIX BEILIECTB IO
rpynmnam v nepruojaM. 3HaueHre MepUOIMYECKOro 3aKOHa B Pa3BUTHUN HAYKHU.

Crpoenue BemiecTBa. XHMHUYECKAs] CBSA3b. BHABI XUMHYECKOW CBS3U
(xoBayieHTHAsl HEMOJSIpHAs U MOJIApHAs, HOHHAsI, METa/lInyeckasi). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHONM XUMHUYECKOH CBsi3M (OOMEHHBII W JTOHOPHO-
akienTopHslii). Bogopoanas cBsizb. BaneHTHOCTh. DNEKTPOOTPULIATENHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MONEKYISPHOTO M HEMOJEKYJISIPHOTO CTPOCHHS. 3aKOH
IIOCTOSIHCTBA  COCTaBa  BEIIECTBA. THUIBI  KPUCTAUIMYECKUX  PELIETOK.
3aBHCHUMOCTBh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIETKU.

[lonaTtne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOUIAHBIE PACTBOPBI.
MaccoBas 10J1 BELECTBa B pacTBOPE.

Knaccupukauus  HeopraHmdeckux  coeauHeHud.  Homenxnarypa
HEOPTaHUYECKUX BEHIECTB. | €HEeTHYeCKas CBsSI3b HEOPTaHWYECKUX BEILECTB,
MIPUHAJIEKAIMX K Pa3JIMYHBIM KJIACCaM.

Xumuueckas peakuus. Kiaccudukanus XUMHYECKMX pEakUud B
HEOPraHWYECKOM M OPraHUYECKON XMMHUH. 3aKOH COXPAaHEHHs MacChl BELIECTB,
3aKOH COXPAaHEHUS U IIPEBPALLECHUS YJHEPTUU [IPU XUMUUECKUX PEAKLIMAX.

CKOpOoCTh peakiyu, €€ 3aBUCUMOCTb OT pa3IHyYHbIX (hakTopoB. OOpaTUMBbIE
peakunu. XuMHYECKOe paBHOBecue. DakTopbl, BIUAIOIIAE HA COCTOSHUE
xuMmudeckoro pasHosecus. [Ipuniun Jle [larense.

OnexTponutuyeckas auccoruanus. CuibHble U clladble 3JIEKTPOJIUTHI.
Cpena BOIHBIX pacTBOPOB BEIIECTB: KUCIAs, HEUTpaJbHAs, LIEIOYHAS.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIIEpUMEHTANbHBIE METOAbl M3YYEHHUs BEIIECTB M WX IPEBPALICHUI:
neMoHcTpanus Tadaui «[leproanueckas cucteMa XuMudeckux dmemeHToB /1. H.
MenzeneeBay, U3y4eHHE MOJEICH KPUCTANIMYECKUX PEIIETOK, HAOII0ACHUE U
OMKMCaHUe JEMOHCTPALIMOHHBIX M JIA0OPATOPHBIX OMNBITOB (pa3lloXKEHHE
NEPOKCHJIa BOAOPOAA B MPUCYTCTBUU KaTaau3aTopa, OIPEAEIEHUE CPEbl
pacTBOPOB BEIIECTB C ITOMOIIbIO YHUBEPCAIBHOTO HWHJMKATOPA, PEAKIUU
HMOHHOTO OOMEHa), MPOBEACHHE MPAKTHUUECKON paboThl «BiusHHe pa3iMyHBIX
(aKkTOpOB Ha CKOPOCTh XMMHUUYECKOMN pEeaKIum».

PacuéTnrblie 3anaumn.

Pacyérel 10 ypaBHEHUSAM XUMHYECKMX pEAKLHUH, B TOM UHCIE
TEPMOXUMHUYECKHE PACUETHI, PACUETHI C UCIIOIB30BAaHUEM IOHATHS «MaccoBas
JIOJISI BELIECTBAY.

Heopranuyeckasi xumus



Hemeramer.  Ilomoxenne HemeramoB B Ilepuoanueckoit cucreme
xumudeckux 3meMenToB JI. . MenaeneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (Ha IMpUMeEpe
KHCJIOPOJIa, cephl, hocdopa u yrieposa).

XUMUYECKUE CBOMCTBA BAXKHEHIIIUX HEMETAILJIOB (TaJlOT€HOB, CEPBI, a30Ta,
dochopa, yrmepoma W KpEeMHHSA) W HUX  COCAWHEHWH  (OKCHIOB,
KHUCIIOPOACOIEPKAIIMUX KUCTIOT, BOJOPOIHBIX COSIUHEHUN).

[IprMeHEHNE BAXKHENIIIMX HEMETAJUIOB U UX COECIMHEHUIA.

Mertasmel. [Tonoxenne MetamnoB B [lepuoandeckon cUCTEME XUMUYECKUX
anemeHTOB []. 1. MenneneeBa. OCOOEHHOCTH CTPOECHHMSI SJIEKTPOHHBIX 000JI0UEK
aToMOB MeTaiioB. O61ue pusnyeckue cBoicTBa MeTauioB. CrijlaBbl METAJLIOB.
DJIEKTPOXUMHUYECKUN PSJT HAMIPSYKEHU METAJIIOB.

XHUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHM, Kalui, KaJIbIlUH,
MarHuu, alllOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUMH.

OO6mume crnocoObl MOIy4eHUs] METAIIOB. [IpuMeHenne MeTaiioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHUs BELIECTB M HUX IPEBPAILCHUIA:
U3y4YeHHUE KOJUIEKINU «MeTasuibl U CIUIaBbDy, 00pa3lloB HEMETAJUIOB, PEIICHHUE
AKCIIEPUMEHTANIbHBIX 3a/1a4, HAOJIOJCHUE U ONMUCAHHUE JEMOHCTPAIMOHHBIX U
J1a00pATOPHBIX OMBITOB (B3aUMOJICUCTBUE THAPOKCH/IA aTFOMUHUS C paCTBOPAMU
KHCJIOT U LIEJI0YEH, KAUECTBEHHbIE PEAKIIUU Ha KATUOHBI METAJUIOB).

Pacuérnbie 3amaun.

Pacuérel Macchl BemecTBa uin 00bEMa Ta30B 1O U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM 00bEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMU BEILECTB,
pacy€Tsl mMacchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUHU, €CIU
OJHO U3 BELIECTB UMEET ITPUMECH.

XuMHA 4 )KU3Hb

Ponp xuMuu B 00ecrieueHn SKOJOTUUECKOM, YHEPTETUUECKON U MUIICBOM
0€30I1acCHOCTH, pa3BUTHN MeIULIMHBL. [[OHSITHE 0 HayYHBIX METOJaX MO3HAHUS
BEILIECTB U XMMUYECKUX PEaAKITUH.

[IpeacraBnennss 00 OOMMUX HAYYHBIX MPUHIUANAX TPOMBIITUICHHOTO
MOJTYYEHHS BaXKHEUIIINX BEIIECTB.

UenoBek B MHpe BEIIECTB MU MATEPUAJIOB: Ba)KHEHIIIME CTPOUTEIIbHbBIC
MaTepualbl, KOHCTPYKIIMOHHBIC MaTepHuajbl, KpacKu, CTEKJIO, KepaMmHKa,
MaTepualibl ISl 3JIEKTPOHUKHN, HAHOMAaTepHUalibl, OpPraHUYECKUE U MUHEPAJIbHBIE
yaoOpeHus.



XHUMHS U 3]I0POBbE UYEJIOBEKA: MPABHJIa HUCIIOIb30BAHMS JIEKAPCTBEHHBIX
IpernaparoB, MpaBwia OE€30MacCHOTO MCIIOJIB30BaHMs IpenapaToB OBITOBOH
XUMUH B IOBCEIHEBHOM KU3HU.

MexnpenMeTHbIE CBA3H.

Peanuzanmss MeXNpeAMETHBIX CBS3€H MNpU  HM3y4YeHHH OOwWeld U
HEOpraHn4yeckor XxuMuu B 11 Kitacce OCyIIeCTBIISIETCS YEPE3 UCIIOIb30BAHUE KaK
OOLIMX €CTECTBEHHO-HAYYHBIX MOHSITUHA, TaK M TOHATHH, SBISIOMIUXCS
CUCTEMHBIMH JUJIS OTAEIIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO011iue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAyUHbIN (aKT, TUIOTE3a, 3aKOH,
TEOpus, aHaJu3, CHUHTE3, KIAcCU(pUKALUSA, NEePUOAUYHOCTb, HAOIIOJECHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHHE, SBICHHE.

@duznka: MaTepus, SHEPTHUsL, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH,
U30TOM, PaJUOaKTUBHOCTb, MOJIEKYJA, 3HEPreTUYECKUN YPOBEHb, BELIECTBO,
TEN0, 00BEM, arperaTHOE€ COCTOSIHHME BEIIECTBA, (DM3MYECKUE BEIIMYUHBI U
€AVHUIIBI UX U3MEPEHUs, CKOPOCTb.

buonorusa: knerka, opraHusM, OJKocucTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BEILLIECTB B OPTaHU3ME.

['eorpadus: MuHepanbpl, TOpPHbIE TMOPOJbI, IOJE3HbIE HCKOIAEMBIE,
TOIIUBO, PECYPCHI.

TexHomnorus: XUMHUYECKas IPOMBIIIEHHOCTb, MeTaTyprus,
IPOU3BOJICTBO CTPOUTEIBHBIX MaTepHaJIoB, CEBCKOXO3SIIICTBEHHOE
IPOU3BOJICTBO, NULIEBas IIPOMBIIIEHHOCT, dapmaneBTUUEeCKas
IPOMBIIUIEHHOCTD, ITPOU3BOACTBO KOCMETHYECKUX IPENAapaToB, MIPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTepHuaoB, AIIEKTPOHHAS IPOMBIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



Paspnes 3. Ilinanupyembie pe3yJibTaThl 0CBOCHUS IIPOIPAMMbI

JInuHOCTHBIE pe3yJIbTaThl

OI'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pe3ylbTaTaM OCBOCHUS
oOy4JaronMMUCs TPOrpaMM CpeaHero ooluiero oOpa3oBaHUs (JIMUHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbIM). HayuHo-meTonuyeckod OCHOBOM ISt
pa3pabOTKH MJIaHUPYEMBIX Pe3yIbTaTOB OCBOCHUS ITPOTrpaMM CPEIHETo OOIIEro
00pa3oBaHUsl SIBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOJXO0JIOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTATOB OCBOCHUS IMpeaMeTa «XUMUs» Ha YPOBHE CPETHETO
oO1ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISIONINE:

OCO3HaHHE OOYYaIOIMMUCA POCCUMCKON TpaXKAaHCKOW WACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTNPEEIECHUIO;

HaJIMYue MOTUBAIUU K O0y4YECHHUIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX TpaJulvii 0a30BOM HAayKH
XUMUH;

TOTOBHOCTh U CHOCOOHOCTH OOY4YaroIIUXCS PYKOBOJCTBOBATHCS B CBOEHU
NeSITeTbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMH, MPUCYIIIUMU 1IETTOCTHON
CUCTEME XMMHYECKOTO 00pa30BaHus;

HAJIMYMUE TPABOCO3HAHUS DKOJIOTHUECKOW KYyJIbTYphl M CIOCOOHOCTHU
CTaBUTh 1IN U CTPOUTH )KU3HECHHBIC TIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHUSI MpeaMeTa « XUMUS» JTOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW W BOCIHTATEIILHON JIESITEIbHOCTH B COOTBETCTBHHM C
T'YMaHUCTHYECKUMH, COIMOKYJIBTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMHU
LIEHHOCTSIMU U UJieallaMi POCCUMCKOTO Ipa)kJaHCKOro O0IeCcTBa, MPUHSATHIMU B
00111ecTBE HOpMaMU M TIPaBUJIaMU MOBEACHUS, CIIOCOOCTBYIOIIMMU MPOIECCaM
CaMOITO3HAHUS, CaMOpPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIUYHOCTH
00yJaroImxcs.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHUS TMpeaMeTa «XUMHUSD» OTPAKAIOT
c(hOpPMHUPOBAHHOCTh OMbITA TMO3HABATEILHON M MPAKTUUYECKON JeATeIbHOCTH
00y4JaroImuXxcsl o peaau3aliy MPUHITHIX B OOIIECTBE IIEHHOCTEN, B TOM YHCIIC
B YaCTH:

1) rpaaaHCKOro BOCIMTAHUS .

OCO3HaHUS OOYYAIOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABONOPSIIKY;

NPEICTAaBICHUS O COIMAIbHBIX HOPMax M MpPaBUIaX MEKIMYHOCTHBIX
OTHOIIICHUU B KOJUICKTHUBE;



FOTOBHOCTH K COBMECTHOM TBOPUYECKOH JEATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX M TIO3HABATEIBHBIX 3a/1a4, BHITIOJTHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTH TOHMUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY U
apryYMEHTBI JIPYTUX MIPU aHATU3€ PA3IUYHBIX BUJIOB YUYEOHOU NESITEIHLHOCTH;

2) IATPUOTUYECKOT0 BOCITUTAHUA:

IICHHOCTHOT'O OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEAUIO
OTE€UYECTBEHHON XUMMHU;

YBaXEHHS K IPOIECCY TBOPYECTBA B OOJACTH TEOPHH M MPAKTUUYECKOTO
MIPUMEHEHUSI XUMHUU, OCO3HAHUS TOTO, YTO JIOCTUKEHUSI HAYKU €CTh pe3yJbTat
JUTUTEIBHBIX HAOJIOJICHUM, KpPOIMOTIUBBIX HSKCIEPUMEHTAIbHBIX ITOUCKOB,
MIOCTOSIHHOTO TPyAa YYEHBIX U TPAKTUKOB;

WHTEpECa U TO3HABATEJIILHBIX MOTHUBOB B IOJYYEHUM U TMOCJIECAYIOIIEM
aHanuze  uHGOpPMAMU O  TEPEAOBBIX  JOCTHIKEHUAX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO MTOBEICHUSI;

CIIOCOOHOCTH  OIIGHMBATh CHUTyalldd, CBS3aHHBIE C XUMHYCCKUMHU
SIBJICHUSIMH, U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OILICHHWBATh CBOE MOBEICHUE U MOCTYIKU CBOMX TOBAPUIILEH C
MO3UIIMA HPABCTBEHHBIX M IPABOBBIX HOPM MU OCO3HAHUE MOCJIEACTBUN ITHUX
MOCTYIIKOB;

4) gpopMupoBaHHS KYJIbTYPHI 310POBbS:

MOHMMAaHUSl IIEHHOCTEW 370poBOro M 0Oe3omacHoro o0pa3a >KHU3HU,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DM3UYECKOMY H
MICUXWYECKOMY 37]0POBBIO;

cOOJIFOZICHUS TPaBWiI 0€30MacHOr0 OOpalleHUss ¢ BEIICCTBAMH B OBITY,
ITOBCEIHEBHOM KU3HU U B TPYAOBOU JAEATEIBHOCTH;

MOHUMAHMS IIEHHOCTH TMPaBUJI HWHIUBUAYAJIBHOTO U KOJUICKTUBHOTO
0€30macHOro MOBEACHUS B CUTYAIIHUSIX, YTPOKAIOITUX 3/JOPOBBIO U KU3HHU JIFO/ICH;

OCO3HaHUS MOCEACTBUN 1 HETIPUATUS BPEIHBIX IPUBBIUEK (YIIOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIIEIOBATEIHCKON
JESTeNIbHOCTH, OOIIECTBEHHO IOJIE3HOW, TBOPYECKOW M JPYrHMX BHAAX
JeSITEIbHOCTH;



YCTAaHOBKM Ha AKTMBHOE Y4YacTHE B PEUNICHUM MNPAKTHYECKUX 3a]ad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO KJlacca, IIKOJIbI);

HMHTEpeca K MPaKTHIECKOMY U3yUYEeHHIO Mpodeccuii pa3iMaHoro pojia, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS NMPEIMETHBIX 3HAHUM 110 XUMUU;

YBAXKEHUS K TPYAY, JIOISAM TPyJa U pe3yJibTaTaM TPYJIOBOU €SI TEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIMBHUAYAIbHOW TPaeKTOPUU
obOpazoBaHus, Oyaymier npodeccun U peaausalud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHH, HHTEPECOB
U TTOTpeOHOCTEH 00IIIeCTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU I1€J€CO00Pa3HOr0 OTHOIICHUSI K MPUPOJE, KaK UCTOUHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIC;

MOHUMAaHHMS TJI00aJIbHOTO XapaKTepa JKOJOTHYECKUX IMPOOJIeM, BIUSHHS
3KOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COILMATILHOM CPEbI;

OCO3HAHMS HEOOXOAMMOCTH HCHOJIB30BAHUSI JOCTIDKCHUNM XUMUHM JUIS
pelIeHUsI BOIPOCOB PAlMOHAIBHOTO MPUPOIONIOIb30BAHUS,

AKTUBHOTO HEINPHUATHUS JICMCTBUM, IPUHOCAIIMX BpPEN OKPYKaAKOIIECH
IIPUPOJIHOM CpeJie, YMEHHUS IIPOTHO3UPOBATh HEOIAronMpHUATHBIE SKOJIOTHICCKUE
MOCJIEICTBUS IPEANPUHUMAEMBIX JICUCTBUM U MPEIOTBPAILATH UX;

HAJIMYMS ~ PA3BUTOrO  SKOJIOTUYECKOTO  MBIIUICHUS, HKOJOTHYECKON
KYJIbTYPBI, OIbITA JACATEIBHOCTH JKOJOTHMYECKON HANpPaBICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaThCS MU B ITO3HABATEILHOW, KOMMYHUKATUBHON M COIUAITBHOU
IpaKkTHKe, CHOCOOHOCTM W YMEHHS AaKTHBHO TPOTHUBOCTOATH HJICOJOTUH
xemodoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHMS CHeNU(PUKY XUMUM KaK HayKH, OCO3HaHHS €€ poju B
dbopMUPOBAHUU PAIMOHATILHOIO HAYYHOTO MBIIUICHUS, CO3JJaHUM 1IEJIOCTHOTO
npeACcTaBiIeHUsl 00 OKPYKAIOIIEM MUPE KaK O €AMHCTBE MPUPOIbI U YEJIOBEKA, B
MMO3HAHUU TMPUPOIAHBIX 3aKOHOMEPHOCTEH W PENIeHUH MPOOJIEM COXpaHEHUS
MPUPOJTHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHM IS COBPEMEHHOMU
UUBWIM3AIUU: B €€ T'YMAHUCTHUYECKOM HANPABJIECHHOCTM U BAXXHOU POJIM B
CO37JaHMU HOBOM 0a3bl MaTEepPUATBHOW KYJIBTYphI, PEHICHUU TI00ATHHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — ChIPbEBOM, IHEPIETUUECKOM,
MUIIEBOM H  DKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHH  MEIUIIMHEI,



oOecreueHn YCIOBHM YCTECIIHOTO TPYAa M SKOJIOTHIECKA KOMGPOPTHOMN KU3HH
Ka)K0T0 YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON TI'PaMOTHOCTH: TIOHMMAHHS CYITHOCTH METOOB
MIO3HAHUS, UCIIOJIb3YeMBIX B €CTECTBCHHBIX HayKaX, CITOCOOHOCTH MCIIOIb30BaTh
MOJTy9aeMbl€ 3HAHUS I aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUPa
U TPOUCXOMANMX B HEM W3MEHCHUH, YMEHHS JejaTh OOOCHOBAaHHBIE
3aKJIFOYCHUS HAa OCHOBE HAy4YHBIX (DAKTOB M HMMEIOIIUXCS JAHHBIX C IICJIBIO
IIOJTYYCHHMS JIOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSTEIHLHO MCIIOJIL30BAaTh XWMHYECKHE 3HAHUS IS
perIeHus IPOoOJIEM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

HWHTEpeca K MO3HAHUIO U UCCIIEA0BATEIIbCKON IeATeITbHOCTH;

FOTOBHOCTH M CIIOCOOHOCTHM K HENpPEphIBHOMY OOpa3oBaHUIO U
caM0o00Opa30BaHMUIO, K AKTHBHOMY IIOJYYCHHIO HOBBIX 3HAHMM IO XUMHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSMH;

HWHTEpeca K 0COOCHHOCTSIM TPY/Ia B Pa3IMIHbBIX chepax mpodecCHOHaTLHOM
JESITCILHOCTH.

MeTtanpeaMeTHbIe pe3yJIbTATHI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHUS yU€OHOT0 MpeaMeTa « XUMHUs) Ha
YPOBHE CPEJHET0 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE IS (OPMHUPOBAHUS  MHPOBO33PEHUS  OOyYarOIIUXCS
MEKIUCLIUTUTMHAPHBIE (MeXMpeaMEeTHBIE) oOLIEHayYHbIE ITOHSATHS,
OTpaXKAIOUIUE IETOCTHOCTh HAyYHOUW KapTHUHBI MHpa M CHEIU(UKY METOIOB
MO3HAHUS, MCIOJIB3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO,
SHEPrusl, SBJICHHUE, MPOIEeCC, CUCTEMa, HAy4YHBIA (paKT, MPUHIMII, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TCOpHs, HCCICIOBaHHME, HAOIIOJICHUE, H3MEPCHHE,
AKCIIEPUMEHT U APYTHE);

YHUBEPCAIbHBIC y4eOHbIe JIeHCTBUSA (mo3HaBaTebHBIE,
KOMMYHUKATHUBHBIE, PETYJIATHBHBIC), oOecnednBaromuye (QopMupoBaHue
(GYHKIIMOHATBHOM TPAMOTHOCTH M COLUATTEHON KOMIIETEHITUU O0YJarOIINXCS,;

CITOCOOHOCTh O0yJarOIIIXCSI HCIIOIB30BaTh OCBOCHHBIE
MEXIUCIUILUIMHAPHBIC, MUPOBO33PEHUYCCKHIE 3HAHUSI U YHUBEPCAIbHBIC YUCOHBIC
JNEUCTBUS B MIO3HABATEILHON U COLIMAIIBHOM MPAKTHKE.

MeranpenMeTHbIE Pe3yJbTaThbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMU  TMO3HABATEIbHBIMA, KOMMYHUKATUBHBIMA ¥  PETYJSITUBHBIMHU
JIEUCTBUSIMH.



OBiageHue  YHUBEPCAJbHBIMH  Y4YeOHBIMH  TO3HABATEJILHBIMU
JeHCTBUSIMM:

1) 6a30BbIe JIOrHYECKHE TeHCTBHA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyaJIU3UpOBaTh IpoOJIeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNENATh LU JEATeIbHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUH HX
JOCTUKECHHUSA, COOTHOCUTH PE3YyJIbTaThl JESATEIbHOCTH C IOCTaBJICHHBIMU
LEJISIMU;

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISATh XapaKTepHbIE MPU3HAKK MOHSATUNA U yCTaHABIMBATh UX B3aUMOCBS3b,
HCTIOJIb30BaTh COOTBETCTBYIONIUE MTOHATHS 1J1s1 OOBICHEHUS OTIACIbHBIX (PAKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUM IS KIacCH(UKAIMK BEIIECTB U
XUMHYECKUX PEAKLINN;

YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBS3M MEXIY H3Yy4YaeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTHYECKUE PpaCCYXKJICHUA (MHAYKTUBHBIC, IEITYKTHUBHBIC, IO
AQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B pacCMaTpHUBACMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJBI U 3aKIFOUCHUS,

MPUMEHATh B MPOIECCE TO3HAHUS, HCMOJb3yeMble B  XUMHUU
CUMBOJIMUECKHE  (3HAKOBBIE)  MOJICNIM, TNPeoOpa3oBBIBAaTh  MOJCIBHBIC
IpeACTaBICHUS — XUMHUYECKHUI 3HaK (CMMBOJ) dJIEMEHTa, XUMHUecKas (popMyiia,
ypaBHEHHE XUMUUYECKOW PEaKIMu — MPH PEIICHUH YICOHBIX TT03HABATEIbHBIX U
MPaKTUYECKUX 3aJlay, MPUMEHSATh Ha3BaHHBIC MOJIEIbHBIC MPECTABICHUS IS
BBISIBJICHUSI XaPAaKTEPHBIX MPU3HAKOB M3Yy4Ya€MbIX BEIIECTB U XUMHUYECKHUX
pEaKIuu.

2) 0a3oBbIe HCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HayYHOTO MO3HAHMS BEIIECTB U XUMHUYECKUX
peakuuii;

dbopmynupoBaTh 1€MW 3aJayd  HMCCJICJAOBAHUSA, UCIIOJIb30BaTh
MMOCTABJICHHBIC M CaMOCTOSITEIIPHO C(OPMYIHPOBAHHBIE BOMPOCHI B KAYECTBE
WHCTPYMEHTA MO3HAHUSI U OCHOBBI 1S (POPMUPOBAHUS THUIIOTE3HI IO TTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKICHU;

BJIQJIETh HABBIKAMM CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYCHHYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATH YMEHUS HAOIOATh 32 X0/I0M
MpoIIecca, CaMOCTOSATEILHO MPOTHO3UPOBATH €ro pe3yibTaT, (HopMyIupoBaTh
0000mIeHnsT ¥  BBIBOJABI OTHOCUTEIBHO  JOCTOBEPHOCTH  PE3YJIHTATOB
UCCIIEIOBAHUS, COCTABJISITh 00OOCHOBAHHBIN OTUET O MPOJIeTIaHHON padoTe;



NpUOOpETaTh OMBIT YYEHUYECKOW MCCIEIOBATENbCKOM M MPOEKTHOU
JESITENIbHOCTH, TPOSBISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIHLHOMY
IIOMCKY METOJOB PELICHHs IPAaKTHYECKUX 3a/ad, NPUMEHECHHMIO PA3IMYHBIX
METOJIOB ITO3HAHHSI.

3) paGora ¢ uHpopManHen:

OPUEHTHPOBATHCS B PA3IMUHBIX MCTOYHMKAX HHPOpMaAIUK (Hay4dHO-
HOIYJIApHAsl JIMTEpaTypa XHMUYECKOTO COJEP)KaHHUs, CIPABOYHBbIE IOCOOMS,
pecypcsl HTEpHETa), aHAIM3UPpOBaTh HHPOPMALIUIO Pa3IMUHBIX BUJIOB U (HOpM
IPEACTABICHNs,  KPUTHUYECKHM  OLCHMBaTh €€  JOCTOBEPHOCTH U
HEMIPOTHUBOPEYNBOCTH;

(opMyIHpPOBATH 3aIIPOCH] U IPUMEHSThH PA3IUUYHbIE METObI IIPU MTOUCKE U
orbope wuHpoOpMaluu, HEOOXOAMMOM JJisi BBINOJHEHUS YYEOHBIX 3aaay
OIPEACIIEHHOTO THUIIA;

puoOpeTaTh ONBIT UCIOJIB30BAHUS MH(POPMALUOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUN U Pa3JIUYHbBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJIbHYI0 (QOpMY MpEACTaBICHUS
uHpopmaIuu (cxeMol, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJb30BaTh HAyUYHBIM $3bIK B KAauecTBE CpeAcTBa IMpu padboTe ¢
XUMUYECKON HH(OpManuen: NpUMEHSITh MEXIpeAMETHbIE (pu3nyeckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIbI, (POPMYJIbI, a0OpeBUATYpbl, HOMEHKIIATYPY;

UCIOJb30BaTh M IPeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA
HarJIJHOCTH.

OBiaieHue YHMBEPCAJBHBIMM KOMMYHHMKATHBHBIMHM 1CHCTBUSIMU:

3a/1aBaTh BOIIPOCHI IO CYILIECTBY 00CYK/1aeéMOM TEMbI B XOJI€ IUAIOra U/ uiu
JUCKYCCUHM, BBICKa3blBaThb HJEH, (OPMYIUPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJIOKEHHOMN 3a1a4H;

BBICTYNATh C MPE3EHTALMEN pe3yIbTaTOB MO3HABATEIBHON EATEIBHOCTH,
MOJIYYCHHBIX CAaMOCTOSATENIbHO WM COBMECTHO CO CBEPCTHHKAMHU MpHU
BBINIOJIHEHUA XMMHUYECKOTO HJKCIEPUMEHTAa, NPAKTUYECKOHM paboThl 1O
UCCJIEIOBAHUIO CBOMCTB U3y4aeMbIX BEILIECTB, peaM3allMi y4eOHOTO IPOEKTa U
(opMyIUpPOBATH BBIBOJIBI MO PE3yJIbTaTaM MPOBEAEHHBIX MUCCIEIOBAHUMN MyTEM
COTJIACOBAHUS MO3UILIMIA B X0/1€ 00CY)ACHUSI 1 0OMEHAa MHEHUSIMHU.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSTENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO IMO3HABATEIIbHYIO
NEeATENBHOCTh, OINpEAeNsis €€ LeNIH M 3aJadd, KOHTPOJIMPOBAaTH M IO MeEpe
HEO0OXOJAMMOCTH KOPPEKTUPOBAaTh MpejiaraeMblii alropuT™M JEHUCTBUM NpuU
BBITIOJTHEHUH Y4e€OHBIX M HCCIENOBAaTEIbCKUX 3aJad, BbIOMpaTh Hauboiee



s deKkTuBHBIN cOcO0 UX pemieHus ¢ y4€TOM MOJTYYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBIIAITh ~ CAMOKOHTPOJb  CBOEH  JEATENbHOCTH HAa  OCHOBE
camMoaHaJIn3a ¥ CaMOOICHKH.

HpeI[MeTHLIe Pe3yJabTATDbI

10 knace

[IpenmeTHble pe3ynbTaThl OCBOCHUSI Kypca «OpraHuueckas XUMUsD)
OTPaXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEJACTABICHUM O XHMHYECKOH COCTaBIISIOIIEH
€CTEeCTBEHHO-HAyYHOW KAapTUHBI MHUpPA, POJM XHMHU B TIO3HAHUU SIBJICHUM
MpUPOALI, B (OPMHUPOBAHWM MBIIIICHUS ¥ KYyJbTypbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTHU, HEOOXOAMMOW Jisl PEIICHUS MPaKTHYECKUX
3a/1a4 ¥ SKOJIOTMYECKU OOOCHOBAHHOTO OTHONIEHUS K CBOEMY 3J0pPOBBIO U
IIPUPOJTHOM CpEJIE;

BJIQJICHUEC CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIINE TMOHATUS (XMMUYECKUN DJJIEMEHT, aTOM, JJIEKTPOHHAas
o0oy0uKa aTromMa, MOJIEKyJla, BaJEHTHOCTh, JJICKTPOOTPHUIIATEIILHOCTD,
XUMHYECKas CBsI3b, CTPYKTypHas popmMyra (pa3BEpHyTas U COKpaIIEHHas ), MOJIb,
MOJISIpHAs Macca, MOJIAPHBIA 00BEM, YIIIEpOJHBIM CKeJeT, (DYHKIIMOHAJIbHAS
rpynmna, paavkKall, H30MEpHus, H30MEpPbl, TOMOJIOTUYECKUU PsAJ, TOMOJIOTH,
YTJIEBOIOPO/IbI, KUCIIOPO/I ¥ a30TCOIEPIKAIE COSAMHEHNSI, MOHOMED, MOJTUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJSIPHBIE COCAMHEHHUS); TEOPUU U 3aKOHBI
(Teopusi cTpoeHMs OpraHM4ecKuX BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUs
Macchl  BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKHH  SI3BIK  XUMUH,
MUPOBO33PEHYECKUE 3HAHUSI, JIeKAIUE B OCHOBE MOHUMAaHUS MPUYUHHOCTU U
CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUMN, (haKTOJIOTMYECKUE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJYUYCHUHU U 0€30MMaCHOM UCIOJIb30BAHUU BOXKHEHIIIMX OPraHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEIIOBEKA,

c(hOpPMHUPOBAHHOCTh YMEHUH BBHISBIISATH XapaKTEPHBIC MTPU3HAKU TIOHSTHH,
yCTaHABJIMBATh UX B3aUMOCBSI3b, UCTI0JIb30BATh COOTBETCTBYIOIIUE TOHATHUS TIPU
OTIMCAaHUU COCTaBa, CTPOCHUS U MIPEBPAIICHUI OPTaHUYECKUX COSAUHEHU,

c(hOpPMHPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHYECKYI0 CUMBOJIMKY IS
COCTABJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMynT OpraHMYECKMX BEIMIECTB M YPaBHEHUH XHUMHYECKUX PpEaKIIHi,
W3TOTaBJIMBATh MOJICIM MOJICKYJI OPraHUYECKUX BEIIECTB ISl HIUTFOCTPAIUUA UX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;



c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MIPUHAICKHOCTD U3yUEHHBIX
OpPraHUYECKUX BEIIECTB MO MX COCTAaBYy M CTPOCHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynne coeauHeHud (yriaeBOAOPOJIbl, KUCIOPOJ W a30TCOJAEpXKaIlue
COCIMHEHHUSI, BBICOKOMOJIEKYJISIDHbIE COCIMHEHMs), JaBaTh MM Ha3BaHUA I1O
cuctematndeckor HomeHkiatype (IUPAC), a Takxke mpuUBOJAUTH TPUBHAIBLHEBIE
Ha3BaHUS OTMEJIBHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, IMPOIMWICH, alleTUJIEH,
ATUJICHTIIUKOb, TIULEPUH, (heHo, popManbaerul, alueTaiblaeru, MypaBbuHas
KHCJIOTA, YKCyCHas KHCIJIOTa, OJIEMHOBAs KHUCJOTa, CTEAPUHOBAs KHUCJIOTA,
III0K03a, (PPYKTO3a, Kpaxmall, EJUII0JI03a, TIIUIIHH);

c(hOpPMUPOBAHHOCTh YMEHHSI ONPENENATh BHUAbI XUMUUYECKON CBS3U B
OpraHUYECKUX COCANHEHUAX (OJMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUSI MPUMEHSATH MOJIOKEHHUS TEOPHUH CTPOCHUS
opranuveckux BemectB A. M. bytmiepoBa mis OOBSCHEHUS 3aBUCUMOCTH
CBOMCTB BEIIIECTB OT UX COCTABa U CTPOCHMSI; 3aKOH COXPAHEHHS MACChI BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMH  XapaKTepU30BaTh COCTaB, CTPOEHUE,
dbu3uYecKre U XUMMUYECKUE CBOMCTBA TUMUYHBIX MPEACTaBUTENCH Pa3IUyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 9TaH, STUJIEH, MPOIUJICH, alleTUJICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3051, METaHOJ, TAHOJI, ATUICHTJIMKOJb,
TJIMIEPUH, PEHO, alleTalbJAeTH I, MypaBbUHAsI U YKCYCHas KUCJIOTHI, TJIFOKO3a,
KpaxMaJl,  LEJUII0JI03a,  aMUHOYKCYCHAas  KHCJIOTa),  WLIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b MEXAY HUMU YPAaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(hOpMHPOBAHHOCTH YMEHUS XapaKkTepru30BaTh HUCTOYHUKH
YIJIEBOJIOPOJAHOTO ChIpbsi (HE(Th, MPUPOAHBIA Tra3, Yrojib), CIOCOOBI HX
nepepadOTKU U MPAKTUYECKOE TPUMEHEHHUE MTPOIYKTOB MEPEpadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHI TMPOBOJHUTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJTMYECTBA UCXOTHOTO BEIIECTBA WIIM MIPOTYKTa
peakIuy MO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO M3 HCXOMHBIX
BEILIECTB WJIN MIPOYKTOB PEAKIIUN);

c(hOpPMHUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOM 3HAHUM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUSI, UCIIOJIb3YEMbBIX B XUMUU MPU U3YYEHUH BEILLIECTB
U XUMHYECKUX  sBJIICHWNA  (HAONIONEHHWE, UW3MEpPEHHE, IKCIICPUMEHT,
MOJIETUPOBAHUE), UCTI0JIb30BATh CUCTEMHBIC XUMUYECKUE 3HAHUS JIJISl IPUHSATHS
pelIeHnii B KOHKPETHBIX )KU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

chOpMHPOBAHHOCT, YMEHHMM  COOJIIOMAaTh  TpaBWja  TOJH30BAHUS
XUMUYECKON TOCYZ0i W JTa0OpaTOpHBIM OOOPYJOBAaHWEM, a TaKKe IpaBuia



oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU IO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATh W BBINOIHATH XUMUYECKUN
AKCIIEPUMEHT (IIpPEeBpallleHUs] OPraHMYECKUX BEIIeCTB MpPU HarpeBaHUH,
MOJIy4YeHUE OTWIEHA M HW3YYEHUE €ro CBOMCTB, KAYECTBEHHBIE pPEAKIUU
OpPraHMYECKUX BEILECTB, JEHATypalusi OENKOB MpH HarpeBaHWU, IIBETHHIC
peakiuu OEIKOB) B COOTBETCTBUM C MpPaBHJIAMH TEXHUKH O€30MACHOCTU IPHU
oOpalieH’ ¢ BeleCTBaMH M J1a0OpaTOpHBIM O0OpPYJOBaHUEM, MPEACTABIIAThH
pe3ynbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3alucu YypaBHEHUM
COOTBETCTBYIOIIMX peakuuid U (HOpMyIUpOBaTh BBIBOJBI HAa OCHOBE 3THUX
pEe3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH AHAJIU3UPOBATH XMUMHUYECKYIO
UHPOpPMAIMIO, MOJIY4YaeMyl0 H3 pa3HbIX HCTOYHHMKOB (CpElCTBa MacCOBOH
uHpopmanuu, THTEpHET U Apyrux);

c(hOpPMHUPOBAHHOCTh YMEHHMH  COONIOJAaTh TMpaBWIa  HKOJOTHUECKHU
11e71IeCO00pa3HOTO TMOBEACHUS B OBITY W TPYAOBOM JACSATEIBHOCTH B IENSAX
COXPaHEHUsS CBOETrO 370POBbS M OKPYKArOUIEH NPUPOIHOU CpeIbl, OCO3HABATH
OMACHOCTb BO3JEHCTBHS Ha JKHUBBIC OPIaHU3MBbI ONPEACIEHHBIX OPraHUYECKUX
BELIECTB, NOHUMas cMmbici nokasarens [1/IK, mosicHATh Ha mpumepax crnocoOsbl
YMEHBUIEHUS W TPENOTBpPALlEHUs] MX BPEIHOTO BO3JAEHCTBHUS HA OPraHu3M
YEJIOBEKa;

U1 00YYaroIIMXCsl C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI: YMEHHE
NPUMEHATh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX IMO3HAHMs BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CHENbIX W CIA0OBUASIIMX OOYYarOIUXCSA: YMEHHUE MCHOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy 00o03HaueHui JI. bpaiiis 11st 3anmucu XUMHUYIEeCKUX

dbopmy.

11 kaace

[IpeameTHBIC pe3ynbTaThl OCBOCHHS Kypca «OOIIass u HeopraHudeckas
XUMUSD» OTPAXkKakoT:

c(hOPMUPOBAHHOCTh TPEACTABICHUM: O XUMHUYECKOW COCTaBJISIOIICH
€CTECTBEHHO-HAYYHON KAPTHUHBI MHpA, POJM XWMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBINIJIEHUS ¥  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIMMOMW JUISl PEIICHUS MPAKTUYECKHUX
3alad U DKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0pPOBBIO U
IIPUPOTHOM CpEJIE;



BJIAJICHUE CHUCTEMOM XUMHYECKMX 3HAHHM, KOTOpas  BKJIKOYACT:
OCHOBOTIOJIATaONIUe TMOHATHS (XUMHUYCCKHIA 3JIEMEHT, aTOM, U30ToII, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANM AaTOMOB, MOH, MOJEKYJa, MOJIb, MOJISPHBI 0O0BEM,
BAJICHTHOCTh, 3JIEKTPOOTPUIATEIBHOCTh, CTEIEHb OKHUCICHUS, XUMHYECKas
CBsI3b (KOBaJIECHTHAs, UOHHAS, METAJUIMYECKas, BOJIOPOIHAS), KPUCTAIIMYECKAs
pELIETKA, TUIIBI XUMAYECKUX PEAKLIHMI, pACTBOP, AIEKTPOIUTHI, HEIJICKTPOIUTHI,
ANEKTPOIUTHUYECKAS] IHCCOLMALMSA, OKHCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakiuy, XUMUYECKOE PaBHOBECHE); TEOPUHM M 3aKOHBI (TEOpHUs
BJICKTPOJIUTUYECKOU Aucconuranuu, nepuoandyeckuit 3akod . 1. Menneneesa,
3aKOH COXPaHEHUS MACCHI BEIIECTB, 3aKOH COXPAHEHUS U MIPEBPALICHUS YSHEPTUU
NP XUMUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHUS, JICKAIIUE B OCHOBE IOHMMAHUS NPUYUHHOCTU U
CUCTEMHOCTH XUMUYECKUX SIBICHHM, (haKTOJOTUYECKUE CBEJECHUS O CBOMCTBAX,
COCTaBe, TMOJYy4YEHUHM U  OE30MaCHOM  MCIOJIb30BAHUM  Ba)KHEUIIMX
HEOPraHMYECKHUX BEIIECTB B OBITY U MPAKTUYECKOU IESITEILHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUM BBISBIISTH XapaKTEPHbIC NMPU3HAKU MOHSITUH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, CII0JIb30BATH COOTBETCTBYIOIIME ITOHATHUS IIPU
ONMCAHUY HEOPTaHUYECKUX BEILECTB U UX MPEBPALICHUM;

c(hOpPMHUPOBAHHOCTh YMEHUMN HCIOJIB30BAaTh XUMUUECKYI0 CUMBOJIUKY IS
coctaBieHusi (GOpMyd BEUIECTB W ypPaBHEHUH XMMHYECKUX PpEaKIHil,
cuctematuyeckyto HomeHkinarypy (IUPAC) wu TpuBManbHble Ha3BaHUS
OT/EJIbHBIX HEOPTaHUYECKUX BEIIEeCTB (yrapHbIi ra3, yriaeKuciblid a3, aMMuak,
raméHas U3BeCTh, HETAIIEHAs! U3BECTh, IUThEBAs COJA, MTUPUT U APYTHUE);

c(hOPMHUPOBAHHOCTh yYMEHUM OMNPEACNIATh BAJCHTHOCTh M CTENECHBb
OKHCJIEHUSI XUMHYECKUX AJIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ
XUMHUYECKON CBsI3U (KOBAJCHTHAs, MOHHAS, METAJUIMYECKas, BOJIOPOJHAs) B
COCMHEHUAX, THUIl KPUCTAJUIMYECKOW PEETKM KOHKPETHOIO BEIIECTBA
(aTomHas1, MOJIEKYJISIpHAsI, HOHHAs, METAJTHYECKAs ), XapaKTep CPeabl B BOIHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHUU YCTaHaBJIUBATh MIPUHAIJICKHOCTD
HEOPTraHWYECKUX BEIIECTB MO WX COCTAaBY K OMpPENeIEHHOMY KIacCy/Tpyrmme
coeAMHEHU (ITPOCTHIE BEILIECTBA — METAJIBI 1 HEMETAJIbI, OKCU/IbI, OCHOBAHMS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHI PACKPBHIBATH CMBIC MEPUOJIUUECKOTO 3aKOHA
JA. W. MengeneeBa u  JEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOILILYIO,
OOBSCHUTENFHYIO U IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpPMHUPOBAHHOCTh YMEHHM XapaKTEPHU30BATh D3JIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHX 3JeMeHTOB |—4 mepuonoB Ileproanyeckoil CHCTEMBI



XuUMHUeCKHUX 3meMeHToB JI. M. MenuesneeBa, UCHOIb3ysl MOHATHS «S-, P-, d-
3JIEKTPOHHBIE opouTaIIY, «IHEPTETUYECKUE YPOBHMY, OOBSICHSTH
3aKOHOMEPHOCTU U3MEHEHHUS CBOMCTB XMMHUUYECKHUX JIEMEHTOB U X COCIMHECHUI
1o nepuojaaM U rpynnam Ilepruondeckoil CUCTEMbl XUMUYECKUX JIEMEHTOB /1.
H. Menneneena;

c(hOpMHPOBAHHOCT, YMEHUH XapaKTepHu30BaTh (OMHUCHIBATH) OOIIHE
XMMHUYECKME CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'€HETUYECKOM CBS3M MEXIY HEOPTaHUYECKUMHU
BEIIIECTBAMU C IMOMOIIbIO YPABHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIN;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIUPOBATH XUMUYECKUE PEAKIUU T10
pPa3JIMYHBIM MPU3HAKAM (YUCITY U COCTaBY PEarupyrolux BELIECTB, TEINIOBOMY
s deKTy peakiuu, N3MEHEHUIO CTETICHEH OKHUCIICHHS JIEMEHTOB, 00paTUMOCTH
PEAKLINH, YUYACTHIO KaTalu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUN COCTABJISITh YPABHEHUS PEAKIIUA pa3TUYHBIX
TUIOB, TIOJHBIE U COKpAIEHHBbIC YpaBHEHUSI pEaKIuid HOHHOTO OOMEHa,
YUYUTBIBAsl YCIOBHUS, TPU KOTOPBIX 3TU PEAKIIUU UAYT 10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHH IIPOBOJUTH PEAKIHMH, TOITBEPKIAIOIINE
KaYECTBEHHBIA COCTaB PA3JIMYHBIX HEOPraHUYECKHMX BEIIECTB, PAaClO3HABaTh
ONBITHBIM  TMyTEM  HOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  pPacTBOpax
HEOPraHMYE€CKUX BEILECTB;

c(hOpPMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CYIIHOCTh OKHUCIIUTEIIBHO-
BOCCTAHOBHUTEJBHBIX PEAKIUM TOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO
OanaHca dTUX PEaKIINA;

chOPMHUPOBAHHOCTh ~ yMEHUM  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKON peakiuu OT pPa3luyHbIX (PAKTOPOB; XapakTep CMEIICHUS
XHMHYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEITHETO BO3JCUCTBUS (TTPUHIIUIT
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTepU30BaThb XUMHYECKUE MPOLECCHI,
JIe)KAIME B OCHOBE MIPOMBIIIIEHHOTO MOJYYEHUsI CEPHOM KUCIIOTHI, aMMHUAKa, a
Takxe CPOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIUIIAX U
AKOJIOTHYECKUX ITPoOIeMax XUMHUUECKOTO ITPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOJAWTH BBHIYHCIICHUS C WCIIOJIH30BAHUEM
MOHSTHS «MACCOBast 0JI BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIICHUH Ta30B
IPU XUMUYECKUX PEAKIMIX, MACChI BEIIECTBA HIJIM 00BhEMA Ta30B 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WU 00BEMY OJTHOTO M3 YYaCTBYIOIIHNX B PEAKITUU
BEIIIECTB, TETUIOBOTO 3P deKTa peakiui Ha OCHOBE 3aKOHOB COXPAHECHHSI MaCChI
BELIECTB, NPEBPAILICHUS U COXPAHEHUS SHEPTUH;



chOpMHPOBAHHOCTh YMEHHH  COOJIIONATh  TIpaBWjIa  IOJH30BAaHUS
XUMUYECKON TOCYJIOM M JTabOpaTOpHBIM O0OpYAOBaHMEM, a TaKKe IMpaBuUia
oOpalieHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBIMOJHEHUIO
1a00pPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU TUIAHUPOBATh W BBIMOJIHATh XUMHYCCKUI
AKCIEPUMEHT (pa3yioKeHUE MEePOKCHUIa BOJIOPOIa B MPUCYTCTBUHU KaTaau3aTropa,
onpeneneHrue Ccpeibl PacTBOPOB BELIECTB C IMOMOIIBI0 YHUBEPCAIBHOIO
UHIAMKATOPA, BIUSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON peaKIlni,
peaklMi UOHHOTO 0OMEHa, KaYeCTBEHHBIE PEeakiud Ha cyib(ar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KATUOH aMMOHMS, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a7a4 IO
TeMaMm «Metamib» U «Hemeramis») B COOTBETCTBUU C MPaBUIAMU TEXHUKH
O0e3zomacHOCTH MNpu  OOpamieHMd C  BeHlecTBaMU W J1abOpaTOpPHBIM
000OpyI0OBaHUEM, MPEACTABIATh PE3YJIbTaThl XUMUYECKOTO SKCIEPUMEHTAa B
dbopme 3amucH ypaBHEHUU COOTBETCTBYIOIIMX peakuui u (PopMyIupoBaTh
BBIBO/IbI HA OCHOBE ATUX PE3YyJIbTATOB,;

c(hOpPMUPOBAHHOCTh YMEHHUN KPUTUUECKH AHAU3UPOBATH XUMUUYECKYIO
uH(pOpMAIUIO, TOJYy4aeMYyl0 M3 Pa3HbIX HCTOYHHMKOB (CpEICTBa MacCCOBOM
KOMMYHUKaruu, IHTepHeT u Apyrux);

cOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJia  HKOJOTUYECKHU
L[EJIECO00PA3HOTr0 TOBEACHUS B OBITY W TPYIOBOM JAESATEIBHOCTH B LEIAX
COXpPAHEHMSI CBOETO 3I0POBbSI U OKPY>KalOILled MPUPOJHON Cpeabl, OCO3HABATH
OMAaCHOCTb BO3JICUCTBUS HA >KUBBIE OPraHU3Mbl OINpPEIECIEHHBIX BEIECTB,
noHuMast cmbici  mokazatens [IJIK, mosicHATP Ha mpuMepax CIOCOOBI
YMEHBIIICHUSI U TPEIOTBpAIIEHUS HX BPEIHOTO BO3JICUCTBUS HA OpPraHU3M
YeJI0BEKa,;

JUTsE OOYYaroIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHE
MPUMEHSATh 3HaHUS 00 OCHOBHBIX JTOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CIICTIBIX U CHAOOBUASIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUeUHYIO cucTeMy 00o3HaueHuit JI. bpaiiis 1j1st 3anucu XUMHUYEeCKUX

dbopmy.



Pasnen 4. TemaTuyeckoe JIaHUPOBAHME

10 knace
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue
Ne (undposbie)
pa3fejioB  TeM Kourpoabnble IIpakTHyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbI padoThI padoTbI
pecypcsbl
Pa3znea 1. TeopeTuyeckue OCHOBBI OPraHUYEeCKOH XMMUM
IIpeamer
OpraHn4eCcKOn
. Teo
11 zfl\giim pr 3 bubanorexka [[OK
' P https://m.edsoo.ru/7f41a636
OpraHuYeCKux
COCIMHEHUH A.
M. bytieposa
Utoro no pazneny 3
Pa3znen 2. YriaeBoaopoanbl
[Ipene e
21 IJ)I;OHBOHB(I) o 5 bubmuorexa [JOK
' T HOPOl https://m.edsoo.ru/7f41a636
— AJIKAHBbI
Henpenenbaeie bubnmnoreka [JOK
YII€BOAOPO/IBI: https://m.edsoo0.ru/7f41a636
2.2 aJIKCHEI, 6 1
AJIKA/IVCHBI,
AJIKUHBI
23 Apomarndeckue 5 bubnuoreka [IOK
' YTJIEBOIOPOIbI https://m.edso0o.ru/7f41a636
[Ipuponnsie bubnnoreka [JOK
HWCTOYHHUKHU https://m.edsoo.ru/7f41a636
2.4 YTJIEBOIOPOIOB 3 1
" Uux
nepepaboTka
Hroro no paszneny 13
Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHUst
bu6mmorexa [IOK
3.1 Crpret. Genon 3 https://m.edso0o.ru/7f41a636
AJbIeruanl. bubmuorexa [JOK
3.2 KapOonossie 7 1 https://m.edsoo.ru/7f41a636
KHCJIOTHI.



https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636

Ci1oxHbBIE

3upsI
bu6mmoreka [IOK
33 Yresont 3 1 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 13

Pasznen 4. A30Tc011ep>l<aume OpPrauHnveCKue COCAUHECHUS

A )
4.1 AxEEZIKI/ICJIOTBI 3 buGmnorexa LIOK
’ ’ https://m.edsoo.ru/7f41a636
benxu
Wroro mo pazneny 3

Paspaen 5. BeicOKOMOJIEKY I pHbIE COCAUHEHUS

I1 .
51 K: aCTII\:ZCCH 2 bubmmoreka [IOK
- W https://m.edsoo.ru/7f41a636
Bosokna
Hroro no pazneny 2

OO0111e€ KOJINYECTBO
YacoB I10 MPOrpaMMe

34 2 2



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

11 kaacc

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBanme
° (undposBbie)
pa3ejioB  TeM Kontpoabnubie IIpakTunyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbI padoThI padoThbI
pecypcbl
Pa3znea 1. TeopeTuueckue 0CHOBBI XUMHH
Crtpoenue bubnmoreka [JOK
ATOMOB. https://m.edsoo.ru/7f41a636
[Tepuonnueckuii
3aKOH U
11 [lepuonnueckas 3
cucrema
XUMHYECKHX
anemeHToB /Jl. U.
Menpeneena
Crpoenue bubnnorexa [JOK
BeLECTBA. https://m.edsoo.ru/7f41a636
1.2 4
MHoroo6pa3ue
BEIICCTB
13 XuMU4YecKue 5 1 1 bubnuorexa [JOK
' peakiuu https://m.edsoo.ru/7f41a636
Hroro no paszneny 13
Pasnen 2. Heoprannueckasi xumMusi
bu6nmorexa LIOK
2.1 Meraner 6 . https://m.edsoo.ru/7f41a636
bubnmorexa LIOK
22 Hewmeraisi ° . . https://m.edsoo.ru/7f41a636
CBs13b bubmmoteka IIOK
23 HEOPraHUYECKUX 9 https://m.edsoo.ru/7f41a636
' 1 OPTaHUYECKUX
BEIIIECTB
Hroro no paszneny 17
Paznen 3. Xumus 4 )Ku3Hb
but6mmorekxa [IOK
3.1 KHMHS 1 SKH3HE 4 https://m.edsoo.ru/7f41a636
Hroro no paszneny 4
OO011ee KOJIMYECTBO 34 9 3 Bubmorexa LIOK
YaCOB 10 TIPOrPAMME https://m.edso00.ru/7f41a636
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