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HOACHUTEJBHAS 3AITUCKA

[IporpaMmMa 1O XWMHHM Ha YpOBHE cpemHero oOmiero o0Opa3oBaHUs
pazpabotrana Ha ocHoBe dDemepampHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccutickoit denepanun», TpeOOBaHUI K pe3yjbTaTaM OCBOSHUS
denepanbHOll  00pa3oBaTENBHOW MPOrpaMMbl CpelHEro oOIero oOpa3oBaHUs
(®OIT  COO), mpeacraBieHHblx B  DenepasbHOM  TOCYJapCTBEHHOM
obpazoBarenbHoM cranaapre COO, c¢ yuérom Konmenuuu npenogaBaHus
y4ueOHOro mnpeamera «XuMmus» B 00pa3oBaTENbHBIX OpraHuzanusax Poccuiickoi
@enepanny, peaqu3yIOIIUX OCHOBHbIE 00pa3oBaTElIbHbIE IPOrPaMMBI, U
OCHOBHBIX TMoOJIOXkeHUH «Crpareruu pa3BUTHS BocnutaHusg B Poccuiickoit
Oenepanuu Ha nepuon a0 2025 roma» (Pacnopsbkenue IlpasutensctBa PO ot
29.05. 2015 No 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1el cTpareruu 00y4eHus, BOCIUTAHUS U Pa3BUTUSL OOYYAIOIIMXCA CPEACTBAMU
yaeOHoro npeamera « Xumus» s 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuentyanbHble ToyiokeHuss ®PI'OC COO o B3anM0OOYCIOBICHHOCTH IICJICH,
COJIep)KaHus, pe3yJbTaToB OOy4YeHHs U TpeOOBaHUII K YPOBHIO MOJITOTOBKU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, NOJIy4aeMoe BBIITY CKHUKAMHU
o0uieo0pa3oBaTeIbHOM OpraHu3alluy, SBJISETCS HEOThEMJIEMOM 4YacThio UX
oOpazoBaHHOCTH. OHO CIY’)KUT 3aBEpLIAIOLIMM JTalloM pealu3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX LEHHOCTEH, MNPUCYLIUX
LEJOCTHOM CHCTEME XHUMHUYECKOro OOpa3oBaHHs. OTH LIEHHOCTH KacaroTcs
MO3HAHHWS 3aKOHOB MIPUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YelloBeKa, a TaKKe DKOJOTMYEeCKM OOOCHOBAHHOTO OTHOUIEHHSI K CBOEMY
3I0POBBI0 M MPHUPOAHON cpene. Peammsyercs xumuuyeckoe oOpa3oBaHHE
00yJaroIMXCcsl Ha YPOBHE CPEAHEr0 00IIero oOpa3oBaHus CpeICTBAMU Y4eOHOTO
npeaMera «XUMHSD», COJIEpXKAHUE U TIOCTPOEHUE KOTOPOIO ONpeNeeHbl B
mporpaMme M0 XUMHH C Y4€TOM CHenuUKNA HAyKH XUMUHU, €€ 3HAaYeHUs B
MO3HAHUU TIPUPOJIBI U B MaTEPHAIbHOW >KM3HU OOIIECTBa, a TaKXKe C Y4ETOM
oOluMX wened | MNPUHUMUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero odero oopaszoBanus B Poccuiickoit denepanuu.

XUMHSI KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIpaeT ocoOyio poJib B
COBPEMEHHOM IUBMIIM3AIMHI, B CO3/IaHUM HOBOM 0a3bl MAaTepHAIbHON KYJIBbTYPHI.
OnHa BHOCHUT CBOM BKJIaJa B (hOpPMUPOBAHHUE PAMOHATHHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHME LEJOCTHOTO MPEJCTABICHUS 00 OKpYXaloleM MHUpPE KaK O €IUHCTBE
OpUPOABl M YEJOBEKa, KOTOpoe (GOpMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHUPA, OCO3HAHUS B3aUMOCBS3H MEXY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSL.



TecHO B3aMMOJENCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHs CTaja
HEOTHEMIJIEMON YaCThI0O MUPOBOM KYJIBTYpPbl, HEOOXOAUMBIM YCIOBHUEM YCIEIIHOIO
TpyJa W SKM3HU KaXJI0ro wieHa ooOmectBa. CoBpeMeHHas XHUMHsS KakK Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBji€HAa Ha pEIICHUE
IJI00ANBbHBIX TPOOJEM YCTOMYMBOTO PAa3BUTHSI YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30MaCHOCTH U OXPaHbI 310POBbSI.

B cooTtBercTBHM C OOHmMMH IENAMH M TPUHIUIAMH CPEIHEro O0O0IIero
oOpasoBanusi coaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3Y4YEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOyyJaroumxcsi, HEOOXOJMMYI0 MM JUIsi  BbIpAOOTKH  MHUPOBO33PEHUYECKUX
OpUEHTHUPOB, YCIEIIHOTO BKIIOYEHHUS B JKU3Hb COLMYMA, MPOJOJIKECHHUS
00pa30BaHUsl B Pa3JIMYHBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocrapisomUMHA  npeaMeTa «XUMHs»  SBISIIOTCS  0a30Bble  KypCchl —
«Oprannueckass xumus» u «OOIIass W HeopraHWYeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHHsSI KOTOPBIX ABJISIIOTCS OCHOBBI 0a30BOM HAyKW: CHCTEMA
3HAHUU MO HEOPraHWYECKOW XMMHH (C BKJIIOYEHUEM 3HAHHUU U3 OOIIeH XUMUM) U
opraHnyeckoil xumuu. GopMUPOBaHUE JAHHOW CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMera 00ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCErO MHOr000pasus
BEILIECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepxkaHus KypcoB — «Opranudeckas xumus» u «OOmias u
HEOpraHuyeckas XuMus» cOpMHpOBaHA B NpOrpaMMme MO XHUMHU Ha OCHOBE
CUCTEMHOIO IOJXOJa K U3Y4YeHHIO Y4YeOHOro wmatepuaia U 0OycioBiIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHMA HA  ONPEACIEHHBIX
TEOPETUYECKHX YpOBHAX. Tak, B Kypce OpraHMYeCKOM XHUMHUU BEIIECTBa
paccMaTpUBaIOTCSI Ha YPOBHE KIIACCHYECKOW TEOPHHM CTPOEHUS OPraHuyecKHX
COCIMHEHMI, a TaKKe€ Ha YypOBHE CTEPEOXMMHYECKMX W 3JIEKTPOHHBIX
OpeICTaBIeHU O cTpoeHuHu BemecTB. CBeleHUs 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB IO CIOKHBIX OMOJIOTMYECKH
AKTUBHBIX COEIMHEHHH. B Kypce OpraHmyeckom XUMHM IIOJy4arOT pPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOI'O OOIIETr0 0Opa30BaHMs MEPBOHAYAIHHBIC
MPEACTABJICHUS] O XUMUYECKON CBSI3U, KJIACCU(DUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[logq HOBBIM yIJIOM 3peHUs B MOpeaMere «XuMus» 0a30BOTO ypOBHS
paccMaTpuBaeTCs W3YUYCHHBIM Ha YpPOBHE OCHOBHOIO 00IIEero oOpa3oBaHUs
TEOPETUYECKU Marepuan W (PaKTOJIOTMYECKHME CBEIEHUS O BEUIECTBAX W
XUMUYECKON peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmmas u HeopraHudeckas
XUMHSD) 0O0yYarolmMMCs TMPEOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HayeHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOAO0JOTUYECKUX MO3UIIUMA,



ry0oXke TMOHSATh HCTOPUYECKOE U3MEHEHHEe (QYHKIUN 3TOro 3aKkoHa — OT
o0oOmraromiei 10 0ObICHSIONMIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMI O Ba)KHEHIIMX BELIECTBAX, UX COCTaBEe, CTPOCHHH,
CBOMCTBaX M MPUMEHEHHH, a TaKkKe O XUMUYECKUX PEAKIMSIX, UX CYLIHOCTU U
3aKOHOMEPHOCTSIX TMpoTeKkaHusi jomnonHsercs B kypcax 10 um 11 xkmaccos
AJIEeMEHTaMHU COJIEP)KaHUs, HMMEIOUUMHU KyJIbTYpPOJIOTMUYECKUH M MPUKIAIHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHHMAHHWIO B3aWMOCBS3U XHUMHHU C
ApPYTUMH HayKaMH, PacKpbiBalOT €€ poJib B TO3HABATENbHOM M MPaKTHUECKOMH
JESTEIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHIO YBAXKEHUS K IPOIECCY
TBOpUYECTBAa B O0JACTH TEOPUU U MPAKTUUECKHUX MPUIIOKEHUM XUMHH, TOMOTAIOT
BBIIIYCKHUKY OpPUEHTHUPOBAaThCA B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npo0yieMax, CBSI3aHHBIX C XHWMHUEH, KPUTHUECKH OCMBICIHBATh MHPOPMAIHIO U
OpPUMEHATh €€ NS TOIMOJHEHUS 3HAaHWH, pPEHICHUS WHTEIICKTyallbHbIX |
HKCIIEPUMEHTAJIbHBIX MCCIEA0BATEIbCKUX 3a/1ay. B nenom cogepxanue yueOHOro
npeaMera  «XUMHS»  JaHHOTO  YPOBHS  M3yY€HUS  OpPHEHTHPOBAaHO  Ha
(opMupoBaHre y 00Yy4arOUIMXCS MHUPOBO33PEHUYECKOM OCHOBBI I MOHUMAaHMS
¢unocodckux uaen, TaKMX Kak: MaTepuaibHOE €IUHCTBO HEOPTaHUYECKOTO H
OpPraHMYECKOTO MHpa, OOYCIOBICHHOCTH CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHEM, II03HABAEMOCThb MPUPOJHBIX SIBICHUNH MYTEM OKCIEpUMEHTa W
pelleHUsT TMPOTUBOPEUMH MEXAY HOBBIMH (aKTaMd U  TEOPETUYECKUMU
MPEINOCHUIKAMHU, OCO3HAHUE POJIM XMMHH B PEIICHUH IKOJIOTUYECKUX MpodsieM, a
TakKe mpobaemM cOepekeHnsl IHEPTEeTUUECKUX PECYPCOB, CHIPBS, CO3/IaHUST HOBBIX
TEXHOJIOTUH U MaTEPUAIIOB.

B nmnnane pemeHus 3amad  BOCHUTAHUS, pa3BUTUS W COLMAIM3ALUU
oOy4aromuxcsl NPUHATBIE MPOrpaMMOM MO XUMHUHM MOJIXOJbl K OMNPEICIICHUIO
COMEp)KaHUsl M TIOCTPOCHUSA TIpeaMeTa IMpeaycMaTpuBalOT  (HOPMUPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBHM, UMEIMUX 0a30BO€ 3HAYECHHUE IS
pa3IMyYHBIX BHJOB JESATEIBHOCTH: pELIEHUs NpobsieM, MOHCKa, aHalIu3a M|
00paboTku uHbOpMaIK, HEOOXOIUMBIX JIJII MPUOOPETEHUS OIbITa TPAKTUIECKON
U HCCJIEeNOBATENbCKON NIEATENbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B TO3HAHUU
XUMHH.

B mnpakTtuke mnpemomaBaHuWs XMMHHM Kak Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TAK U HA YPOBHE CPEAHETO 0011Iero o0pa3oBaHus, MPU OMPEAeIICHUN
COJIEp)KaTeIbHOM XapaKTEepPUCTUKU Leled HW3ydeHHs] IpeaMeTa HarpaBlIeHHUEM
NEPBOCTENICHHON 3HAYUMOCTH TPATUIIMOHHO TpU3HAETCA (DOpMHpPOBAHME OCHOB
XUMHYECKON HAayKd Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKON
JESTEIbHOCTH YeJIOBEKa W KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOHM KyIbTyphl. C
METOANYECKOW TOYKHM 3pPEHHsSI TAaKOW IMOAXOX K ONPENEIICHHIO LENed H3y4YeHUs
npeaMeTa SIBJISIeTCS BIIOJHE OMPaBIaHHBIM.



CornacHo TaHHOW TOYKE 3pEHMs IJIABHBIMHU ILIEJIIMU U3YyYEHHUs IpenMera
«Xumus» Ha 6a3oBom ypoBHe (10 =11 xJ1.) sSByISFOTCS:

e (opMHpOBaHME CHCTEMBl XMMHMUYECKHX 3HAaHMH KaKk BaKHeEHIIeH
COCTaBJISIFOLIEH €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIHYEBbIE MOHATUSA, (PyHIAMEHTAIbHBIE 3aKOHBl U TEOPUU XUMUHU,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHWMAaHHUE CYUIHOCTH JOCTYIIHBIX
0000IIeHNIT MHPOBO33PEHUYECKOTO XapakTepa, 03HAKOMJICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,;

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYUHBIX METOAAX IMO3HAHUS
BEIIECTB W XUMHUYECKUX PEAKIHMi, HEOOXOAMMBIX i MPUOOpPETCHHS
YMEHUH OpUEHTHUPOBATHCA B MHUPE BEUIECTB M XHUMHUYECKHX SIBJICHHM,
MMEIOIINX MECTO B MPUPOJIE, B NPAKTUUECKOUN U MOBCETHEBHON KU3HU;

e pa3BUTUE YMEHHUH U CIIOCOOOB EATENBHOCTH, CBA3AHHBIX C HAONIOJICHUEM
U OOBSCHEHHEM XHMHUYECKOIO OKCIEpUMEHTa, COOJIOJEHUEM IpaBUIl
0e301acHOro o0paIieHus ¢ BEIIECTBAMM.

Hapsiny ¢ atuMm, comepxaTenbHas XapaKTepUCTUKA LeJIed U 3a/1a4 U3yUYeHUs
IpeIMeTa B IPOrpaMMe 10 XMMHUHM YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IPHOPUTETAMU B CHCTEME CpelHEero oouiero oopazoBanusi. CerogHs B
OpernojaBaHUM  XUMHUM B OOJIbIIEH  CTENeHHW OTHAETCsl  IPEeaIOouYTeHHE
MPAaKTUYECKOM KOMIIOHEHTE COJEpKaHusl OOyuYeHHs, OpPHUEHTHPOBAHHON Ha
MOATOTOBKY BBITYCKHUKA 00IIe00pa30oBaTeNbHOM OpraHU3alliy, BIAACIOLIErO HE
HAOOpOM 3HaHWW, a (YHKIHUOHAIBHOM TPaMOTHOCTHIO, TO €CTh CIOCO0aMHU H
YMEHUSMH aKTHBHOI'O IOJIYYEHMS 3HAHUU W NPUMEHEHUS UX B PEalbHOW KU3HU
JUTSL pelIEHUs] TPaKTUYECKUX 3a/1ay.

B cBf3M ¢ 3TUM MpU U3y4YeHUU IMpeaMeTa «XUMHUS» JOMHHHUPYIOLIEe
3HaY€HHE MPUOOPETAIOT TAKKE LIEJIN U 3a]]a4H, KaK:

ajanranus o0yyarouMxcs K yCJIOBUSM JMHAMUYHO Pa3BUBAIOLIETOCS MHUpA,
(opMUpOBaHHE  HUHTEIUIEKTYyaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pelIeHNil B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BEIIECTBAMU U UX
IIPUMEHEHUEM;

GopMupoBaHne y OOyyaromMXcs KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), HMMEIOIIMX YHHUBEPCAJIBHOE 3HAYECHHWE JUI1 Pa3IMYHbIX BHUOB
NEeSATEIbHOCTU: PEIIeHUs MpoOJieM, MOUcKa, aHajau3a U 00paboTKu MHGOpMaIINH,
HEOOXOIUMBIX [UIsi MPUOOpPETEeHUsl OMbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
Ba&XHOE MECTO B TIO3HAHWMM XUMHUHM, a Takke JUIsI OLEHKUM C TO3HLHH
HKOJIOTMYECKON 0e30IacHOCTH XapakTepa BIMSHHMS BEIIECTB U XHMHUYECKUX
IPOLIECCOB HA OPIaHU3M Y€JIOBEKa U IPUPOIHYIO CPELLY;



pa3BUTHE T103HABATEIbHBIX MHTEPECOB, MHTEIIEKTYAJIbHBIX U TBOPYECKHUX
CIOCOOHOCTEH 00yUaroMXcs: ClIOCOOHOCTH CaMOCTOATEIBHO MPHUOOPETATh HOBBIC
3HAaHUA 110 XMMHUH B COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMU, HCIIOIb30BATh
COBpEMEHHbIE MH(POPMAIMOHHBIE TEXHOJIOTUU ISl IOMCKA U aHalIu3a yuyeOHOU U
HAYYHO-TIOMYJISIPHON HH(POPMAIIUH XUMUYECKOTO COICPIKAHMS,

(GopMupOBaHKE U pa3BUTHE Y 00YUYAIOIIUXCS aCCOIMATUBHOTO U JIOTHUECKOTO
MBIIICHHS], HA0II01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHUU M IPOBEIECHUM XUMHUYECKOIO
AKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs YyOexJAEHHOCTH B T'yMaHHUCTHYECKOM
HAIPaBIEHHOCTH XWMHUHU, €€ BaXKHOH POJM B PEUICHUH TJIOOATBHBIX MPOOIEM
paIOHAIBHOTO MPUPOJIONOIB30BaHNs, TIOTIOTHEHUS SHEPTETHIYECKUX PECYPCOB U
COXPAaHEHHUs NPUPOJHOTO PABHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpexHOTro
OTHOIIEHUS K NIPHUPOJIE M CBOEMY 3/I0pOBbIO, a TaKKe€ IPUOOpPETEHHs OIbITa
UCIIOJb30BAaHUSl TOJIYYEHHBIX 3HAHUM I NPUHATUS TPAMOTHBIX DEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMHUYECKHUMH SBIICHUSMHU.

B yueOHOM miaHe cpeaHero oOmero oOpa3oBaHUS MNPEAMET «XHUMUS)
0a30BOro ypoBHSI BXOJUT B COCTaB MpeAMETHOIN oOnactu «EcTecTBEHHO-Hay4UHbIE
OPEIMETHD».

OO611ee ynucao 4acoB, OTBEAEHHBIX ISl U3YUYEHUSI XUMUH, HA 0a30BOM YPOBHE
cpeaHero oomiero oopazoBaHusi, coctapisieT 68 yacoB: B 10 kiacce — 34 yaca (1
gac B Heenmo), B 11 kimacce — 34 vaca (1 gac B Heneio).



COILEPKXAHUE OBYYEHUSA
10 KJIACC
OPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBBI OPraHUYeCKOH XUMUH

[IpenMer opraHndyeckoil XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAUCHHE B
[OJyYEHUU HOBBIX BELIECTB M MaTepuajioB. Teopus CTpPOEHUS OPTaHUYECKUX
coequHeHnit A. M. ByTnepoBa, e€ ocHOBHBIE Mo0keHHsI. CTPyKTypHBIE (POpMYIIBI
OpraHMYecKuMX BenlecTB. l'omoisiorusi, wu3omepus. XHUMHUYECKas CBI3b B
OpPraHUYECKUX COCUHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenue o kiaccupUKalMKM OpraHMdeckux BeuiecTB. HomeHnkmarypa
OpraHMYECKUX COCAUHEHMH (CHUCTeMaThyeckas) U TpUBUAIbHBIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTEIEN KIIACCOB OPraHNYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W HMX MPEBpPALICHUN:
O3HaKOMJIEHHE ¢ oOpa3llaMHd OpraHMYEeCKMX BEIECTB M MaTepHajaMUd Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJIEKYJ OPraHMYEeCKHX BELIECTB, HAOIIOJCHUE WU
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIIEHUIO OPIrAHUYECKUX BELIECTB
MIpU HarpeBaHuM (I1aBJieHUE, OOYTIMBAHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psAx. MeraH u 3TaH —
MPOCTEUIINE MPEACTaBUTENIM aJKaHOB: (PU3UUYECKME U XHUMHUYECKHE CBOWCTBA
(peakuuy 3aMelIeHUs W TOpPEHHs), HaXOXJIEHUE B MPHUPOJE, MOIyYEHHE WU
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKHUI Psii. DTUJIEH U MPONWIEH —
MPOCTEUIINE TPEICTaBUTENIM AJIKEHOB: (U3UUYECKME U XHUMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TaJOMCHUPOBAHUS, THUApPATAUWU, OKUCICHUA W
MOJIMMEPHU3ALIIH ), IOTYYEHUE U IPUMEHEHHE.

Anxaauensl: OytagueH-1,3 u MetmwnOytanueH-1,3: cTpoeHue, BakHeHIIne
XUMUYECKUEe CBoMcTBa (peakuus nojgumepusauuu). [logyueHue CHUHTETHYECKOro
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKHH psill. ALleTUIICH
— MPOCTEUIIMNA TPEICTaBUTENb AQJIKHUHOB: COCTaB, CTpOEHHUE, (U3UYECKUE WU
XUMUYECKUE CBOMCTBA (pEaklUMH THAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
TOpEeHus1), IOJyYeHHUE U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (pu3MuUecKHe U XHMUYECKHE CBOWCTBA
(peakuuu rajaoreHupOBaHUS U HUTPOBAHWsA), MOJIYyYEHUE U NpUMeHeHue. Tonyon:
cocmas, cmpoeHue,  Quauueckue U  XuMuyeckue  Cceoucmea  (peaxyuu
2aN102eHUPOBANUSL U HUMPOBAHUSL), NOyYeHue U npumerenue. TOKCUUHOCTD



apeHoB. ['eHeTMueckas CBS3b MEXAY YIJIEBOAOPOJAMH, NPUHANICKAIIUMHU K
Pa3JIMYHBIM KJIACCAM.

[IpuponHble MCTOYHUKH YTIEBOAOPOAOB. IIpupoaHbBIi ra3 W MOIMyTHBIE
HeTsaHbpie Ta3pl. HedTh u e€ mpoucxoxaenue. CrocoObsl mepepadboTku HeTH:
NEPEeroHKa, KPEKUHT (TePMUYECKHUM, KaTalIUTHUYeCKHil), muponu3. [IpoayKTsl
nepepaboTKu HepTH, UX MPUMEHEHUE B MPOMBIILIEHHOCTH U B ObITy. KameHHBIN
YIOJIb U NIPOAYKTHI €T0 NMepepadbOTKH.

OKCIEepUMEHTAIBHBIE METOJbl HW3YYEHHUS BEIIECTB M HUX MPEBpAIICHUIL:
O3HaKOMJIEHHE ¢ 00pa3liaMu MJIaCTMAcC, KaydyKOB U PE3UHBI, KOJUICKIIUU
«Hedbtp» u  «Yroiab», MOJEIMPOBAHME  MOJEKYJ  YIJIEBOJIOPOJOB H
raJIor€HONPOU3BOIHBIX, IPOBEJCHUE NPAKTUYECKON PabOThl: MOIyYEHHE ATHIICHA
Y N3YYEHHE €TO CBOWCTB.

PacuérHble 3aaun.

Bbluucinenuss mo ypaBHEHHMIO XHMMHUYECKOW peakuud (Maccel, 00BbEMA,
KOJINYECTBA MCXOAHOTO BEHIECTBA WM NMPOAYKTA PEAKLIHUH IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WU MPOLYKTOB PEAKIIIH).

KucJiopoacoaep:kamue oprannyeckue coeAuHEHUs

IIpenenpHble OXHOATOMHBIE CHOUPTBL. MeETaHOI M 3ITAaHOI: CTPOEHHUE,
(¢u3nueckue M XUMHYECKME CBOMCTBA (peakuMM C AaKTUBHBIMH METaJJIaMH,
raJlor€HOBOJIOPO/IaMHU, TOpEHHE), MpUMEHeHHe. BoaopoaHble CBS3M  MEXIY
MOJIEKYJIaMHU CITUPTOB. [[eficTBHE METaHOIa U 3TaHOJIa HA OPraHU3M YEJIOBEKa.

MHOroaroMHble  CHUPTBHL.  ODTWUJIEHIVIMKOJIb W  T[JIMLEPHH: CTPOCHHE,
¢u3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEWUCTBHE CO IIEIOYHBIMU
MeTaJulaMH, KaueCTBEHHasi peaklus Ha MHOroaTOMHbIE cnupThl). JleiicTBue Ha
OopraHu3M uesoBeka. [[pumeHnenue rimueprusa U 3THIICHIJIMKOJIS.

®deHol: CTpOCHUE MOJEKYJbl, (PU3MYECKUE M XHUMHYECKUE CBOICTBA.
Toxcuunoctsb (henona. [Ipumenenue dhenona.

Anbaeruapl U kemouwvl. DOpMaNbIETHUN, AlETANBJIECTUII: CTPOCHUE,
¢u3nyueckue M XUMHYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS M BOCCTAHOBJICHHUS,
Ka4eCTBEHHBIEC PEAKIIMH ), IOJIyUEHHE U IPUMEHEHHUE.

OAHOOCHOBHBIE TIpeleibHbIE KapOOHOBbIE KHUCIOTHL. MypaBbuHas U
YKCYCHAasl KHCJIOTBI: CTpO€HHE, (pU3MUecKre U XMMHYECKHE CBOMCTBa (CBOMCTBA,
oO1ue Uit Kjacca KUCIOT, peakius 3TepuduKanum), nojJyuyeHue U NpuMEHEHHUe.
CreapuHoBasi ¥ OJICMHOBAsI KHUCIIOThl KaK MPEACTABUTENM BBICHIMX KapOOHOBBIX
KHUCIOT. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEE JIeHCTBUE.

Cnoxuple »¢upbl Kak NPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
coxHbBIX (upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buongorunueckas

POJIb KUPOB.



VYrneBoapl:  cocTtaB, Kiaccupukamus — yrieBogoB  (MOHO-, AU- H
noyimcaxapubl). ['J1r0k03a — mpocTenimii MOHOCaXapua: OCOOCHHOCTH CTPOSHUS
MOJIEKYJIbI, (U3MUECKHME U XUMHUYECKHME CBOWCTBa (B3aUMOJECHCTBUE C
ruapokcugom meau(ll), okucieHue ammMuadyHbIM pacTBOpoM okcupa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXXICHHE B MPUpOJ]Ie, MPUMEHEHUE,
ouonoruueckas posb. dotocunTtes. PpyKTo3a Kak U30MEp TITIOKO3bI.

Kpaxman u nemmiono3a kak npupoaHbie nonuMepbl. CTpoeHHe Kpaxmania H
neutono3el.  du3nyeckne M XUMHUYECKHE CBOMCTBa Kpaxmaia (THApPOJIU3,
KaueCTBEHHAsI pEaKIIUs C HOJIOM).

DOKCIEepUMEHTAIbHBIE METOJbl W3YYEHHUS! BEIIECTB W MX MPEBPAICHUN:
MpOBEJCHNE, HAONIOICHUE M OIMHMCAHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE
CIUPTOB, KAYECTBEHHBIC PEAKIMH OJHOATOMHBIX CIHUPTOB (OKMUCJICHHE STaHOJa
okcunoM wmenu(ll)), MHOroaroMHBIX CHHUPTOB (B3aMMOAECHCTBHE TJIMLEPUHA C
ruznpokcunom menu(1l)), anpaernioB (OKUCIEHHE aMMUAYHBIM PaCTBOPOM OKCHAA
cepebpa(l) u ruapoxcunom wmemau(ll), B3ammomelcTBUe Kpaxmajia ¢ HOJOM),
MPOBEJICHUE MMPAKTUIECKON pabOThI: CBOICTBA pACTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnrle 3amaun.

Bbluucnenuss mo ypaBHEHMIO XHMMHYECKOM peakuuu (Macchl, 00bEMa,
KOJIMUYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WU MPOJAYKTOB PEAKIINN).

A3oTcoepKaire OpraHnuecKue COSTUHEHHUS.

AMUHOKHUCIIOTHI KaKk aM(OTepHbIe opraHnyeckue coenuHeHus. Ousndeckue
U XMMHYECKHUE CBOMCTBA aMUHOKHUCIIOT (Ha mpuMepe riauiuHa). buonoruueckoe
3HaYe€HUEe aMHUHOKUCTOT. [lenTubl.

benku kak npupogHBIE BBICOKOMOJIEKYJIApHBIE coequHeHus. llepBuuHas,
BTOpUYHASsT U TpETUYHAs CTPYKTypa OeiakoB. XUMHUYECKHE CBOMCTBa OEIKOB:
THIPOJIN3, ICHATYpallnsl, KAYeCTBEHHBIE PEaKIINH Ha OCIKU.

OKCTepUMEHTAIbHBIE METOJbl HM3yUY€HHUS BEUIECTB W WX MPEBPAICHHIA:
HaOJI0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATypalus OEITKOB MpU
HarpeBaHUM, [IBETHHIC PEaKIIUU OCIKOB.

BbicokomosiekyasipHbIe COeINHEHUS

OcCHOBHbIE TOHATUS XMMHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3aLUU, CPETHIS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCAUHEHUA —
MOJUMEPU3AIIHS U TTOTMKOHACHCAIINS.

OKCTepUMEHTAIbHBIE METOJbl HM3yUeHHUs BEIIECTB W WX MPEBpAICHUM:
O3HaKOMJIEHHE C 00pa3laMH MPUPOJHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4yKOB.

MexnpenMeTHbIE CBS3H.



Peanuzanuns MeXIpeIMeTHBIX CBSI3€H MPH U3YYEHUN OPTaHUYEeCKON XUMUU B
10 kmacce ocymIecTBISIETCS Yepe3 MCIOJIb30BaHUE Kak OOIIUX €CTeCTBEHHO-
HAYYHBIX TOHSTUN, TaK U MOHSITHH, SBIAIOMIUXCSI CHUCTEMHBIMH JJISi OTIEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOue ecTecTBEHHO-HAYYHbIC TIOHSATHS: SBJICHUE, HAYYHBIN (DaKT, TUMOTE3a,
3aKOH, TEOpHS, aHAIW3, CUHTE3, Kiaccu(uKanus, MepruoJUIHOCTh, HAOIIOICHHE,
M3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

®dusuka: MaTepus, DSHEpPrus, Macca, aroM, D3JEKTPOH, MOJIEKYya,
OHEPreTUYEeCKUl ypOBEHb, BEIIECTBO, TeN0, OOBEM, arperaTHOe COCTOSHUE
BEIIECTBA, (pU3MUeCcKre BETMUNHBI U €IUHUIIBI UX U3MEPEHHUI.

buonorus: xnerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTrocuHTE3, OMOJIOTMYECKH AaKTWBHBIC BemlecTBa (OEMKH, YIIEBOMABI, KHUPHI,
(epMEHTHI).

['eorpa¢usi: MuHEpabl, TOPHbIE MOPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
pecypeHl.

TexHonorus: TMNHINEBbIE TMPOMYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHMUS,
MOIOIINE CPENICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MPEnapaThl, MaTepUabl U3
HCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMMH

XUMUYECKHM dJeMeHT. AToM. Snpo aroma, HW30TONBL. JJIEKTPOHHAs
000J10YKa. DHEPreTHYECKUE yPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeiesieHus 3JIEKTPOHOB MO OpOUTANSIM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(DUTYpaIus aTOMOB.

[Tepuonnueckuit 3axkoH u [lepuoanyeckas cucteMa XMMHYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOoHA U [lepuoanyueckor CHUCTEMBbI
xuMmudeckux asneMeHToB . M. MeHnneneeBa ¢ COBPEMEHHON TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHsSI CBOWCTB XUMHUYECKUX DJJIEMEHTOB U
oOpa3yeMbIX MMM MPOCTBIX M CIIOKHBIX BELIECTB IO TPyNIaM M IEepHOJaM.
3HaYEHHE MMEPUOTUYECKOrO 3aKOHA B PA3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKas CBA3b. BuIbl XUMHYECKOW CBA3U
(koBaJieHTHasi HEMNOJIsIpHAs W TOJIApHAs, MOHHAs, MeTaJUIMdeckas). MexXaHu3Mbl
oOpa3oBaHMsI KOBAJICHTHOW XHUMHYECKOM CBsi3M (OOMEHHBIA U  JIOHOPHO-
aKkuenTtopHslii). BopoponHas cBs3b. BaneHTHOCTb. ONEKTPOOTPHULATENBHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemecTtBa  MOJIEKYJISIDpHOTO ¥ HEMOJIEKYJIIDHOTO  CTPOCHMS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THUIbI KPUCTATUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOKCTBA BEILECTB OT THUIA KPUCTAJUIMYECKON PEIIETKH.

[Tonsitne 0 gucnepcHbIX cucTteMax. VICTUHHBIE W KOJUIOWIHBIE PACTBOPHI.
MaccoBas 01 BEIIECTBA B pAaCTBOPE.

Knaccudukanus HEOPraHUYECKHUX COEIMHEHUM. Homenknatypa
HEOPraHMYECKUX BEIIECTB. [ eHeTuuyeckas CBsI3b HEOPraHWUYECKUX BEILECTB,
NPUHAJIEKAMINX K PA3JIUYHBIM KJIaCCaM.

Xumuueckass  peakuua. Kiaccudukanus  XUMUYECKMX — peakluil B
HEOPraHMYECKOM M OPraHMYeCKON XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUH TPU XUMUUECKUX PEAKIIMSX.

CKOpOCTh peakliu, €€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xumudyeckoe paBHoBecue. DakTopbl, BIHSOIKME HA COCTOSHUE
XuMHu4eckoro pasHoBecus. [Ipunnun Jle Ilarense.

DnekTpoiuThueckas aucconnanus. CuibHbIC U ciadbie dNeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAsl, HEUTpaIbHasl, IEIOYHAS.

OKUCAUTETLHO-BOCCTAHOBUTEIBHBIE PEAKIUU.

DKCNEPUMEHTAIbHBIE METOJbl H3YyYEHUsS BEHIECTB M WX MPEBPALICHUM:
neMoHcTpauus Tabnun «llepuoanueckas cucrema xumudeckux snemeHTtos 1. U.
MenneneeBay, U3ydyeHHUE MOJCNIEH KPUCTALIUYECKUX PEMIETOK, HAOIIOJCHUE U
OMHCaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3I0KEeHUE TIEPOKCHIA
BOJIOPOJAa B MPUCYTCTBUM KATAIU3aTOPA, ONPEACICHUE CPEAbl PACTBOPOB BELIECTB
C TIOMOINILIO YHHMBEPCAJIBLHOTO MHAMKATOpa, pPEaKIUH HOHHOTO OOMeHa),
MPOBEJICHUE MTPAKTHUECKON padoThl «BiusiHue pa3nuuHbix GaKTOPOB HA CKOPOCTh
XUMHUYECKOU pEeaKIum.

Pacuérnrie 3amaun.

Pacuétsl 10 ypaBHEHUAM XHUMHYECKHX pPEaKIuii, B TOM YHCIIE
TEPMOXUMUYECKUE PACUETBI, PACUYETHI C MCIIOJIB30BAHUEM IIOHATHUS «MaccOBas
JIOJIS1 BEIIECTBAY.

Heoprannueckast xXuMus

Hemeranner. Ilonoxenne HemeraioB B Ilepuomnyeckon  cucreme
xuMuueckux sneMeHToB J[. M. MenpaeneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB.
®dusznyeckue CBOWCTBA HEMETAUIOB. AJUIOTPOIHUS HEMETaUIOB (HA MpUMeEpe
KHCJIOpOJa, cephl, hochopa u yriaeposa).

XUMHUYECKHUE CBOMCTBA BAXHEHIIMX HEMETAJIOB (TajJoreHOB, CEPhl, a30Ta,
dochopa, yrmepoma W KpeMHHUS) W HUX  COEAWMHEHWH  (OKCHOB,
KHCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOIHBIX COSTUHECHHUI ).

[IprMeHenne Ba)XHENIINX HEMETAIUIOB U UX COCTMHEHUM.



Mertambl. [lonoxenne meramwioB B llepuoanyeckor CUCTEME XUMHUYECKUX
anemeHToB [[. . MenaeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTa/ioB. O0mme ¢guzndeckue cBoiicTBa MeTaioB. CIiaBbl METAJLIOB.
DIJIEKTPOXUMHUYECKUH PsiJl HAMPSIKEHU METAJLIOB.

XUMHUYECKUE CBOMCTBA BaXXHEWIIMX METAUIOB (HATpUM, Kalul, KaJblH,
MarHui, allOMUHUHN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCTMHCHUH.

OO6mume cnocoObl nmomyyeHus: MetauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUs BEIIECTB U UX MPEBPAICHUM:
U3YUYEHHUE KOJUICKIIMH «MeTaibl M CIUIaBbl», 0Opa3lloB HEMETAUIOB, PEIICHUE
AKCIIEPUMEHTAJIBLHBIX 3aj1a4, HaOJIOJICHUEe M OMHCAaHUE JEMOHCTPALMOHHBIX H
Ja00pATOPHBIX OMBITOB (B3aUMOJICHCTBHE THUIIPOKCHUJIA AIFOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKIIUA Ha KATUOHBI METAJIIOB).

Pacuérnrie 3amaun.

Pacuérel maccel BemecTBa WM 00BEMaA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIUU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
13 BEIIECTB UMEET MIPUMECH.

XUMHUSA U )KU3HDb

Ponp xuMum B oOecrieYeHUH KOJOTHYECKOM, SHEPreTUUEeCKON U IHIIECBOM
0e30macHOCTH, Pa3BUTHUU MeAUIUHBL. [lOHATHE O HAy4HBIX METOJIaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBienuss 00 OONMX HAYYHBIX MPUHIMUIIAX [POMBIILICHHOTO
MOJTYYEHUS BaKHEUIIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MATEPHANIOB: BAXXHEHIINME CTPOUTENbHBIC
Marepualbl, KOHCTPYKLIMOHHbIE MaTepHalbl, KpAaCKH, CTEKJIO, KepaMuKa,
MaTepualibl NIl JICKTPOHUKU, HAaHOMAaTepHUasbl, OPraHUYEeCKUEe U MHUHEPAJIbHBIC
ynoOpeHus.

Xumusi ¥ 370pOBbE YEJIOBEKA: MpaBWIa HUCIOJIb30BaHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuia 0€30MaCHOTO MCTOIb30BAHMS MPENapaToB ObITOBOW XUMHH
B [IOBCEJITHEBHOM JKU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzamuss  MeXNpeaIMETHBIX  CBsi3ed TPU  HM3YYCHUH  OOIMIeH U
HEOpraHn4eckord XxuMuu B 11 Kitacce oCyllecTBISIETCS Yepe3 UCIMOIb30BAaHUE KaK
oOIMX eCTEeCTBEHHO-HAYYHBIX TOHSATUH, TaK W TOHSTHH, SBISIOIIMXCSA
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUHbIe TOHSTHSA: HAY4YHBIH (hakT, THUIIOTE3a, 3aKOH,
TEOpHs, aHajlu3, CHUHTE3, KiacCu(pUKaIus, IEepUOJUIYHOCTh, HaOJI0ICHHE,
AKCIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, SIBIICHUE.



dusuka: MaTepusi, SHEPTHs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUIN YPOBEHB, BEIIECTBO, TEJIO,
00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3MUYECKHUE BEIUYMHBI U CIMHHUIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusa: kneTka, opraHu3M, JKOCHUCTEMa, Ouocdepa, MaKpo- H
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHu3Me.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TTOJIC3HBIC HCKOTIAEMbIE, TOILIIMBO,
pecypchl.

TexHoJIOTUsl: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTyPIusi, MPOU3BOJICTBO
CTPOMTENIHPHBIX MATEPHAJIOB, CEJIILCKOXO3IMCTBEHHOE IPOU3BOJICTBO, ITHUIICBAsI
IPOMBINIJIEHHOCTh,  (hapMalieBTHUECKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX TpenapaTtoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpPHUAJIOB,
AJIEKTPOHHAS MPOMBIIIIECHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHUS
oOy4JaroumMMucss MporpaMM CpelHero ooOiero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHbIM W TpeaMeTHbIM). HayuHo-meTogudyeckoil OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX DPE3yJIbTaTOB OCBOCHUS MPOTPAMM CPEIHETO OOIIero
00pa30BaHUsl SBISETCSI CACTEMHO-IEATEIbHOCTHBINA MOJIXOI.

B cooTBeTcTBUM C CHCTEMHO-NIEATENBHOCTHBIM TOJIXOJ0OM B CTPYKType
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHS MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETrO
00111eT0 00pa30BaHUs BbIJICIECHBI CIAEAYIONINE COCTABIISIONIUE:

OCO3HaHHE OOYYAIOIUMHUCS POCCUUCKON TPaKIAHCKONW HWJIECHTHUYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPEICIICHUIO;

HaJIM4KUe MOTUBALIUU K 00YYEHUIO;

1[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTMYHOCTU HAa OCHOBE
KJTFOUEBBIX IICHHOCTEH W UCTOPUUYECKUX TPAJULIUNA 0a30BON HAYKU XUMUM;

TOTOBHOCTh M CIOCOOHOCTh OOYYalOIMUXCS PYKOBOJCTBOBAThCS B CBOEHU
JEATETPHOCTH IIEHHOCTHO-CMBICIIOBBIMUA yYCTAaHOBKAMH, TPUCYIIUMHU IICIIOCTHOM
CUCTEME XMMHYECKOTO 00pa30BaHuUs;

HaJIM4YKE TTPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
IIEJIN U CTPOUTH KU3HEHHBIC TJIAHBI.

JIM9HOCTHBIC pe3yJbTaThl OCBOCHHS MpeaMeTa «XUMHUS» JOCTUTAIOTCS B
€IMHCTBE Y4YeOHON ¥ BOCHUTATEIHLHOM JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH
U HjeaaMd POCCHUUCKOTO TPaKIaHCKOTOo O0O0IecTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWIaMH  TOBEICHUS, CHOCOOCTBYIOIIMMU  IPOIIECCaM
CaMOIIO3HAHUS, CaMOPA3BUTUSI M HPABCTBEHHOI'O CTAHOBJICHUS JUYHOCTH
00yJaromMXxcs.

JIndHOCTHBIE pe3yJbTaThl OCBOCHUSI TpeaMera «XUMHS» OTPaXKaroT
c(OPMHUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W MPAKTUYECKOW JeATEeTHLHOCTH
oOydJaronmxcsi Mo peaju3alii MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaIaHCKOro BOCTIMTAHUS:

OCO3HaHUS 00YYAIOMUMHUCS CBOMX KOHCTHTYIIMOHHBIX IMPaB M 00SI3aHHOCTEH,
YBaXEHUS K 3aKOHY M IPABOIOPSIJIKY;

MPEACTABICHUS] O COIMAIBHBIX HOpPMax U TMpaBWiIaX MEXKIMIHOCTHBIX
OTHOIIICHUHU B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOM NESITEIBHOCTH TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U MO3HABATENBHBIX 3a]1a4, BHIOJHECHUH
XUMHYECKUX SKCIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M TPUHUMATh MOTHUBBI, HAaMEpPEHUs, JIOTUKY U
apTryMEHTBI IpYTUX MPH aHAIM3E PAa3IMYHBIX BUJIOB YUEOHOH EATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

LIEHHOCTHOIO OTHOLIEHUSI K HUCTOPUYECKOMY W HAay4YHOMY HAaCIEIUIO
OTE€YECTBEHHON XMMMHU,

yBaXXEHUSI K TPOILECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOTO
NPUMEHEHUSI XUMHUHU, OCO3HAHUS TOTO, UYTO JOCTHKEHHUS HAYKH €CTh PE3YJIbTaT
JUINTENbHBIX ~ HAONIOJIEHUM, KPONOTIMBBIX SKCHEPUMEHTAIbHBIX  IOHMCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U PAKTUKOB;

MHTEpeca M TMO3HABAaTEIbHbIX MOTHMBOB B TMOJYYEHUH U MOCIEAYIOLIEM
aHaJIn3e MHPOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTE4YECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHNS

HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO [TOBECHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBA3aHHBIE C XUMHUYECKUMU SBJICHUSIMU,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M INOCTYIKHM CBOUX TOBapHIIEH C
MO3ULIMKA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUH ATHX
IOCTYIIKOB;

4) hopMupOBaHUS KYJIbTYPHI 310POBBSI:

MOHUMAaHUsl LIEHHOCTEH 3J0poBoro M Oe3omacHoro oOpa3a KU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHUSI K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coONIo/IeHNs TMpaBuil O€30MacHOro OOpallleHus C BEUIECTBAMHU B OBITY,
IIOBCEHEBHOM XU3HU U B TPYAOBOM AEATEIBHOCTH,

NOHUMAaHUS UEHHOCTH TpPaBWJI HMHAMBUAYAJbHOTO U  KOJUIEKTUBHOTO
0€3011acHOT0 MOBEJACHUS B CUTYAIUsIX, YTPOXKAIOIMINX 30POBBIO U KU3HU JIO/ICH;

OCO3HaHUSl MOCIEACTBUNA W HEMPUATUS BPEIHBIX NPUBBIYEK (YMOTpEOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpya0BOr0 BOCIIMTAHUSI:

KOMMYHHKaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEOBATEIbCKON
JESTEIbHOCTH, OOIIECTBEHHO TMOJIE3HOW, TBOPUECKOW W  JPYyTUX  BHJAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YaCTUE B PEIICHHH MPAKTUYECKHX 3a4ad
COILIMAJIbHOM HaIpaBJIEeHHOCTH (B paMKax CBOEro KJiacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3YUYEHHUIO MPOPECCUil pa3iMuHOIO poja, B TOM
YHUCJIE HA OCHOBE MPUMEHEHUS NMPEIMETHBIX 3HAHUMN IO XUMHUU;

YBAXKEHHS K TPyAY, JIIOASAM TpyJa U Pe3yiabTaTaM TPYIOBOW NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYAJIBHON TPAEKTOPUHU
oOpazoBanusi, Oyayiied npodeccuu U peanu3aludd COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMUU, HUHTEPECOB U
noTpeOHOCTEH 0011IecTBa;

6) K0JI0rnYecKOro BOCIUTAHNUS

AKOJIOTUYECKU II€JI€CO00pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MMOHUMAaHUs TJIO0AJIBHOTO XapakTepa 53KOJIOTMYECKUX MpoOeM, BIUSHUSA
SKOHOMMYECKHX IIPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMATIBHON CPEBL;

OCO3HaHUS HEOOXOJWMOCTH WCIOJIB30BAHMS JOCTIDKCHUM XUMUU IS
peLIeHNs BOIPOCOB PALIMOHAIIBHOIO IIPUPOIAOIIOJIB30BAHNUS;

AKTUBHOTO HENPUATHUS JCHUCTBUM, MNPUHOCIIIMX BpEl OKPYKAIOLIEH
MPUPOJHON cpele, YMEHUS NMPOTHO3UPOBATh HEOIArONpPUATHBIE SKOJOTUYECKUE
MOCJIEICTBUS NPEATPUHUMAEMBIX JCUCTBUM U MPEIOTBPAIIATh UX;

HaJIMYUs Pa3BUTOTO HKOJIOTMYECKOTO MBILIICHUS, YKOJIOTHYECKOU KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOHN HaIIPABJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B II03HABATEJIBHOW, KOMMYHUKATUBHOM M COLMAIBHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHUS aKTHUBHO MPOTHUBOCTOATH HJEOJIOTHH
xemodoouu;

7) IEHHOCTH HAYYHOTO MO3HAHMSA:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKHU;

MOHMMAaHUsl CcHenuPUKM XUMUU KaK HAyKd, OCO3HaHUs €& poiu B
dbopMHpPOBaHMY PANMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH I€JIOCTHOTO
IIPEICTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE MPHUPOABI M YEIOBEKa, B
NO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIICHUHU NpoOJIeM COXpaHEHUs
IPUPOTHOTO PaBHOBECHS;

yOSKIEHHOCTH B 0COOOM 3HAYMMOCTH XMMHUHU IS  COBPEMEHHOM
UMBUJIA3aUMU: B €€ TyMAaHUCTHUYECKOW HAMPAaBICHHOCTM W BAXXHOW POJIM B
CO37IaHMU HOBOW 0a3bl MaTepUATLHON KYJIBTYpPBhI, PEIICHUU TJIOOAIBHBIX MPOOIeM
YCTOMYMBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, DHEPreTUYECKOM, NMUIIECBOU U
AKOJIOTUYECKON O€30MacHOCTH, B PAa3BUTHUU MEIMLMHBI, 00ECIIEUEHUU YCIOBUMN
YCHENTHOTO TPyAa W OKOJOTHYECKH KOMMPOPTHOW JKU3HU KaXJOTO 4JICHA
00111eCTBa;

€CTECTBEHHO-HAy4YHOW TI'PAMOTHOCTH: TIOHUMAHMS CYLIHOCTH METOJOB
MO3HAHUS, UCMHOJIb3YEMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIOJIb30BATh



[OJIy4yaeMble 3HaHUA JJI aHAJIU3a U OOBSICHEHMS! SBJIICHUN OKPY’KaIOILEro MUpa 1
MIPOUCXOISIINX B HEM U3MEHEHHI, YMEHHUS J1eJIaTh 00OCHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4dHbIX ()aKTOB U HMEIOIIMXCS JaHHBIX C LEJIbI IOJy4YEeHHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XWMHUYECKHE 3HAHMS IS
pelieHus npoOJieM B peaIbHBIX )KU3HEHHBIX CUTYALNAX;

MHTEpeca K MO3HAHUIO U HCCIIEN0BATENbCKON JEATEIBHOCTH;

TOTOBHOCTU U  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMO00pa30BaHUIO0, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHUI IO XUMUU B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K 0OCOOEHHOCTSIM TpyZa B pa3iIM4HbIX cepax NpodecCUOHATbHON

NEATEIBHOCTH.
METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpenMeTHbIE pe3yJIbTaThl OCBOCHUSI YUEOHOTO MpeaMera «XUMHS» Ha
YpOBHE CpeHero ol1iero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIE TUTSt dbopmupoBaHUs MHUPOBO33PEHUS oOyyJaronmmxcs
MEXAUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIeHAYYHbIE TOHSATHS, OTpa)Kalolue
LIEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpAa U CHeudUKy METOAOB IO3HAHMUS,
HCTIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO, DHEPTrusl, SIBIICHUE,
npolecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCe0BaHNe, HAOII0ICHNE, U3MEPEHNE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJibHbIE y4eOHbIC ACHCTBHS (IT03HABaTENIbHbIC, KOMMYHUKATHBHBIC,

pEryJsiITUBHBIE), o0ecreynBarome dbopmupoBaHue (GyHKUHOHATBHOM
IPAaMOTHOCTH Y COLMAJIbHON KOMIETEHIIMU 00yYarolIXCs;
CIIOCOOHOCTH oOyyJaroumxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXAUCIIUTUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpPCAIbHBIC y4eOHBIC
JCUCTBHUS B IO3HABATEIIBHON U COLMAJIBHOM MPAKTHUKE.

MertanpeaMeTHbIE pPe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISTUBHBIMHU
JIEUCTBUSMU.

OBJaanenne YHUBEPCAJIbHBIMHU Y4eOHbIMU NMO3HABATEJIbLHBIMHU
AEUCTBUAMM:

1) 6a30BbIE JJOrHYECKHE TeHCTBHA:

CaMOCTOSATENIbHO  (OpMYJNHpPOBAaTh W aKTyaJIM3upoBaTh  Mpodiiemy,
BCECTOPOHHE €€ paCCMATPHUBATB;

ONPENENATh LENU JESITEIbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUH HX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C TOCTABICHHBIMHU LIESIMU;

MCII0JIb30BaTh MPYU OCBOCHUH 3HAHUMN MPUEMBI JIOTUYECKOTO MBIIICHUS —
BBIJICJISITh XAPAKTEPHBIE MPU3HAKK MOHSATHUM U YCTAHABIMBATH MX B3aWUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOUINE NOHATHUS AJI1 OOBSICHEHUS OTIENbHBIX (PAKTOB U
SIBJICHUM

BbIOMpaTh OCHOBaHMWS M KPUTEPUM JJIs KIAaCCU(UKALUU BEUIECTB MU
XMMHUYECKUX PEAKIUN;

YCTaHABIMBaTh IPUYUHHO-CIEACTBEHHBIE CBSA3M MEXKIYy H3y4aeMbIMU
ABJICHUSIMU;

CTPOUTH JIOTHUECKHE pACCYXKIACHHsS (MHIyKTUBHBIC, NEAyKTHBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUHS] B paccMaTpUBAaEMBbIX
ABIICHUAX, (POPMYITHPOBATH BHIBOBI U 3aKIIOUCHUS;

OPUMEHATH B MPOLIECCE MMO3HAHUS, UCIOIb3yEMbIE B XUMHHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIETbHBIC IPEJICTABICHUS — XUMHUUECKUN
3HaK (CHMBOJI) DJIEMEHTa, XHMHUYecKas (QopMmysa, ypaBHEHUE XUMHUYECKOU
peaKiuu — TMPHU PEIICHUH Y4YEOHBIX TO3HABATENbHBIX M MPAKTHYECKHX 3ajad,
IPUMEHATh Ha3BAHHBIE MOJEIIbHBIE MPEICTABICHUS JIsl BBISIBJICHUS! XapaKTEPHBIX
PU3HAKOB U3yYaeMbIX BELIECTB U XMMHUECKUX PEaKIIUM.

2) 6a30BbIe HCCIEI0BATEIbCKIE AeCTBHUA:

BJaJIeTh OCHOBAaMHM METOJOB HAyYHOTO IMO3HAHHUS BELIECTB U XHUMUYECKUX
pEeaKLHnii;

dopMyIMpOBATh LIETH U 3a/1a4l UCCIIEA0BAHUSA, UCIIOIB30BaTh MTOCTABIICHHBIC
U CaMOCTOATEIhHO C(OPMYIMPOBAHHBIE BOMPOCHI B KadecTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBHI ISl JOPMHUPOBAHUSI THUIIOTE3BI MO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMbBIX CYXKJICHUH;

BJa/IeTh HABBIKAMHM CAMOCTOSITEJIbHOTO IIJIAHUPOBAHUS U MPOBEICHMUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOMIOATh 32 XOJ0M
mpolecca, CaMOCTOATEIBHO MPOTHO3HPOBATh €ro pe3yibTar, (OpMYIHpPOBAThH
00001IEHHS U BBIBOJbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHNUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIIEIOBATENbCKOM W MPOEKTHOU
JESTEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTHh K CaMOCTOATEIHHOMY
MOWCKY METOJIOB pEIICHUS MPAKTHYECKUX 3a1ad, MPUMEHEHHUIO Pa3IuIHbIX
METOJIOB MO3HAHUS.

3) padora ¢ uHopManueii:

OPUEHTHPOBATbCS B PA3IMYHBIX HCTOYHMKAX HHPopManuu (Hay4yHO-
NOMyJIsIpHAsl JIMTEpaTypa XWUMHUYECKOTO COJEpKaHUs, CIpPaBOYHbIE IOCOOUS,
pecypcsl HTepHeTa), aHanM3upoBaTh MHMOPMAIMIO PA3NIUYHBIX BUIOB U (POpM
Mpe/ICTaBICHHUA, KPUTHYECKH OLIEHUBATh e JOCTOBEPHOCTb u
HETPOTHUBOPEYUBOCTE;



(opMyJIMpOBaTh 3allpOChl U HMPUMEHATH Pa3JIMYHbIE METOABI MPU IIOUCKE U
orOope wuH(pOpManuK, HEOOXOAUMOM HJs BHINOJHEHUS Yy4eOHBIX 3ajad
OIpeAENEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIHOJB30BaHUS WH(POPMALMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHI U Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMy  TpeICTaBICHUS
uH(popMaluu (cxemsl, TpaduKu, AUArpamMMbl, TAOIHIIBI, PUCYHKH U JAPYTHE);

UCIIOJb30BaTh HAay4yHbIH S3BIK B KAuecTBE CpEACTBAa INpu paboTe C
XUMHUYECKON HMH(pOpManUeil: NPUMEHATh MEXIpeAMETHbIE (pU3nUecKue Hu
MaTeMaTHYECKHE) 3HAKU U CUMBOJIbL, (hOpMYIIbl, a0OpeBUATYphl, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEJICTBA
HaIJISITHOCTH.

OgiageHne yHUBepCAIbHBIMIA KOMMYHHUKATUBHBIMH 1eHCTBUSIMM:

3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYKJa€MOM TeMbI B XOJIe AHAJIOra W/ Win
IUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYIHpPOBaTH CBOH  MPEIIOKCHHS
OTHOCUTEJILHO BBIMOJIHEHUS MPEAJIOKEHHON 3a/1a4K;

BBICTYIIaTh C MPE3EHTAlMell Pe3yJIbTaTOB IO3HABATEIbHON JIE€ATEIbHOCTH,
HOJyYEHHBIX CAMOCTOSITENIEHO UM COBMECTHO CO CBEPCTHUKAMU ITPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HUCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEIIECTB, peaju3alud y4eOHOro MpoeKkTa u (popMyJIUpoOBaTh BBHIBOABI
O pe3yibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS MO3ULIUN B
X0J1e 00CYXICHUSI 1 0OMEHAa MHCHUSIMH.

OgiaeHne yHUBEPCAJIbHBIMU PEryJIATUBHBIMU 1€ICTBUAMM:

CaMOCTOSITENIbHO IUJIAHUPOBaTh W OCYIIECTBIISITH CBOIO IO3HABATENIbHYIO
NeSATENbHOCTh, Onpenesnsia €€ Lenu W 3aJayd, KOHTPOJMPOBAaTH U IO MeEpe
HEOOXOAMMOCTH KOPPEKTHUPOBATH MpeajiaraéMblii aaropuT™M JEHCTBUWA TpH
BBIMOJIHEHUH YYEOHBIX U HCCIIENOBATeNIbCKUX 3aJlady, BbIOMpaTh Haubojee
3¢ PeKTUBHBIN C€MOCOO WX pelIeHUs C YYETOM TMOJTYy4YeHUsS HOBBIX 3HAHUH O
BEIIECTBAX M XUMUYECKUX PEAKITUX;

OCYULIECTBISITh CAMOKOHTPOJIb CBOEH JESITEIbHOCTH Ha OCHOBE CAMOAHAIIN3a
U CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHSI Kypca «OpraHuyeckass XHUMUS»
OTPAXKAOT:

c(OPMHUPOBAHHOCTh  TMPEACTABICHHUM O XHUMHYECKOW  COCTaBIISIONICH
€CTECTBECHHO-HAYYHOM KAPTHHBI MHUpPa, POJM XHMHUU B TIO3HAHWUU SIBJICHUMU



Opuposbl, B  (HOPMHPOBAHMM MBILUIEHHS M KyJbTYpbl JUYHOCTH, €€
(YHKIIMOHATIBHON TPaMOTHOCTH, HEOOXOAUMOM IJIsl PEIICHUS PAKTUYECKUX 3a7a4
U 9KOJOTMYE€CKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U MPUPOJHOU
cpexne;

BJIQZICHUE  CUCTEMOM  XMMHYECKMX  3HaHUH, KOTOpas  BKJIIOYAET:
OCHOBOINOJIArallue MNOHATHS (XUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000J10YKa aTOMa, MOJIEKYJIa, BAJIEHTHOCTb, 3JE€KTPOOTPULATEIBHOCTD, XUMUYECKAS
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas U COKpalI€HHas), MOJIb, MOJSpHAs
Macca, MOJISIpHBIA OO0BEM, YIJIEPOIHBIM CKeJeT, (YHKIMOHAJIbHAs TpYIIa,
paaukan, U30MepHrs, U30MEpbl, TOMOJIOTMYECKUIN P, TOMOJIOTH, yTIE€BOAOPOJIHI,
KHCIIOPOJ, M a30TCOJAEPKALIUE COCOUHEHUS, MOHOMEp, IOJIMMEDP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHHUS); TEOPUH U 3aKOHBI (TEOpPHUSl CTPOCHHUS
oprannueckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHN S3BbIK XMMHH; MHPOBO33PEHUECKHE 3HAHUS,
JeXallue B OCHOBE ITIOHUMAaHHUS IPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHUX
ABJICHUHM, (PAKTOJIOTUYECKUE CBEIACHMS O CBOICTBaX, COCTaBe, MOJYYEHUU U
0€e30IaCHOM HCIIOJIb30BAaHUM BAKHEWILIUX OPraHUYECKHX BELIECTB B OBITY H
MPaKTUYECKON JAEATENBHOCTH YEIOBEKA;

c(OPMUPOBAHHOCTh YMEHHUI BBIABIATh XapaKTEpHbIE NpPU3HAKU TOHATHUH,
yCTaHaBJIMBAaTh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHUS NpPHU
OMMCAHUM COCTaBa, CTPOCHUSI U MPEBPALICHUI OPraHMYECKUX COSANHEHUM;

c()OPMUPOBAHHOCTh YMEHHUI HCMOJIb30BATH XUMHUYECKYI0 CUMBOJUKY IS
COCTABJICHHSI MOJIEKYJIIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOH, COKpALIEHHON)
(GopMysl OpraHMYECKHX BEIIECTB U ypPaBHEHUHW XUMHUYECKHUX PEaKIH,
U3rOTABJIMBATh MOJEIHM MOJIEKYJ OPraHMYECKMX BELIECTB ISl WIUIIOCTPALMHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS;

c()OPMUPOBAHHOCTh YMEHUW YCTAHABIMUBATH MPUHAMJIEKHOCTh H3YUYEHHBIX
OpraHUYEeCKMX BELIECTB II0 MX COCTaBy M CTPOCHHIO K ONPENEIEHHOMY
KJIacCy/TpyImne COeAMHEHUN (YIJIE€BOAOPOABI, KHCIOPOA U a30TCOJEprKallue
COCIMHEHHSI, BBICOKOMOJIEKYJIIDHBIE COEIWHEHHWsA), JaBaTh UM Ha3BaHUSA 11O
cucrematrueckoir HomeHkiatype (IUPAC), a Takke NpHUBOAWTH TPHUBHAIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OpPraHUYECKUX BELIECTB (ITUJIEH, NPOIUJIEH, AlETUJIEH,
ATUJICHTJIMKOJb, TJIMLUEPHH, (EeHOJ, (opMalblIeru, aleTaablerui, MypaBbHHAS
KHCJIOTa, YKCYyCHAasi KHCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBASI KUCIIOTA, IJI0K034,
bpyKkTO3a, Kpaxmal, eJTr0JI03a, TJIUIHH);

c(hOPMUPOBAHHOCTh yMEHUSI ONPENEIATh BUIbl XHWMHUYECKOW CBSI3U B
OpraHUYEeCKUX COCTUHEHUAX (OJMHAPHBIE U KPATHbIE);



c(hOPMHUPOBAHHOCTL YMEHHUSA TMPUMEHATh IOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux Bemiects A. M. byTtiepoBa i1 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOPMUPOBAHHOCTh ~ YMEHUH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
¢u3ndecKkue M XWMHYECKHE CBOWCTBA THUIHYHBIX TMPEICTABUTEICH pPa3THMYHBIX
KJIACCOB OPraHWYECKUX BeEMIeCTB (METaH, 3TaH, JTHJICH, TPOIWJICH, alleTHUJICH,
Oyramuen-1,3, mermnOytanuen-1,3, O€H30JI, METaHOJ, 3TAHON, ATHJICHTIUKOJb,
TJIALEPUH, (EHOJI, aleTalbJeTh]l, MypaBbUHAsI U YKCyCHasi KUCIOTHI, TIIOKO3a,
Kpaxmai, IeJUTI0JI03a, aMUHOYKCYCHAs KHCIIOTa), WIIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMH YPAaBHCHHSIMH COOTBETCTBYIOIIMX XHMHUYECKHUX DPEAKIUN C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (hOpMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKH YTJIEBOIOPOIHOTO
Coipbsid (HepTh, TMPUPONHBIA Ta3, Yrojib), CHOCOOBI MX TNEPEepadOTKU U
paKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHHM TMPOBOJUTH BBIUUCICHUS IO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOMHOTO BEIISCTBA WJIM IPOIYKTA
peakmuyM IO W3BECTHBIM Macce, O00BhEMY, KOJMYECTBY OJHOTO W3 HMCXOIHBIX
BEIIECTB MJIM MPOAYKTOB PEAKIINH);

c(hOPMHUPOBAHHOCTh YMEHHUH BIAJ€Th CHUCTEMON 3HaHU 00 OCHOBHBIX
METOJaX HAyYHOTO MO3HAHUS, UCIIOJIb3yEMbIX B XUMUH TPH M3yYCHUH BEIIECCTB U
XUMUYCCKUX SBJIICHUN (HaOt0IeHNEe, N3MEpPEHUE, SKCTICPUMEHT, MOJICITUPOBAHNE),
WCITOJIb30BaTh CHUCTEMHBIE XHWMHYCCKUE 3HAHWUS JJIs TPUHATUS PEIICHUHA B
KOHKPETHBIX JKU3HEHHBIX CHUTYallUsX, CBSA3aHHBIX C BEHIECTBAMU U UX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHU COOJIIO/IaTh MPaBUJIa MOJIb30BaHUS XUMUYECKOM
MocyIol W J1abopaTOpHBIM O0OpPYJOBAaHHEM, a TakKe MpaBuia OOpalleHus c
BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIHSMH TIO BBIMOJTHEHHUIO JaOOpPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUW TIJIAHUPOBATh W BBIMOJHATH XUMUYECKUN
AKCIIEPUMEHT (TIPEBPAILICHHS] OPTAHMYECKUX BEIICCTB MPHU HarpeBaHUH, TOJTyICHHEC
ATUJICHA W W3YyYCHHE €ro CBOWCTB, KAYECTBCHHBIC PEAKIMM OPTraHUYCCKUX
BEIIECTB, JICHATypaIusi OCJIKOB NMpW HArpEBaHWM, IBETHBIC PEAKIMU OCJIKOB) B
COOTBETCTBMM C TPaBWIAMH TEXHUKH O€30MacHOCTH TpU OOpaIieHuu C
BCIIECTBAMH W J1A0OPATOPHBIM 00OPYIOBAaHWUEM, IIPEACTABIATh PE3YJIbTAThI
XUMUYECKOTO J3KCIEpHUMEHTa B (opMe 3alliCH YPaBHCHHH COOTBETCTBYIOIIHUX
peaknuii 1 GopMyJIMPOBATH BEIBOABI HA OCHOBE 3THUX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIU3UPOBATh XHUMHYECKYIO
uH(POpPMaLIMIO, TOJy4aeMyl0 U3 pa3HbIX HCTOYHHKOB (CpEACTBa MAacCOBOM
uHopmanu, TaTepHeT u apyrux);



chOPMUPOBAHHOCTh ~ YMEHMH  coOdrofaTh  MpaBWiia  HKOJIOTHYECKU
L[EJIECOO0PA3HOr0 MOBEAECHUS B OBITY M TPYAOBOM JACATEIBHOCTH B ILEJSX
COXpaHEHUsl CBOETO 3J0POBBbS M OKPYKAIOIIEH MpUPOAHON Cpeibl, 0OCO3HABaTh
OMAacCHOCTb BO3JICUCTBHS Ha >KMBBIE OpPraHU3MbI OINPEACIEHHBIX OPraHHMYECKUX
BellleCTB, moHuMas cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI U MPEJOTBPALIEHUS] HMX BPEIHOTO BO3JICUCTBUS HAa OpPraHU3M
YEJIOBEKa;

JUIst 00yYaroumMxcsi ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMHU 3JI0POBbSI: YMEHHUE
OPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JOCTYIIHBIX METOAaX ITO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUH;

JUISL CJIeNBbIX W CHA0OBHASIIMX OOY4YarONIUMXCSl: YMEHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nisa 3anucu XuMHUYECKUX

dbopmyiL.
11 KJIACC

[IpenmeTHBle pe3ynbTaThl OCBOCHHUS Kypca «OOImas W HeopraHudeckas
XUMHUSD» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XMUMHUYECKOW  COCTaBJISIIOLIEH
€CTECTBCHHO-HAYYHOM KApPTUHBI MHUpPA, POJM XUMHU B TIO3HAHUM SIBJICHUMN
npuposibl, B  (GOPMUPOBAHUM MBIIUICHUS W KYJbTYpPhl  JIMYHOCTH, €&
(yHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIMMOM JIUIS PEIICHHS TPAKTHUECKUX 3a/1a4
U DKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3JIOPOBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHX  3HAaHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIIOJIATalONINEe MOHATHS (XMMHYECKHAN 3JIEMEHT, aTOM, H30ToIm, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTAIM AaTOMOB, HOH, MOJIEKYJia, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKWCIICHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHas!, MOHHAs, METaJUTMYECKasi, BOAOPOAHAs ), KpUCTAIUTNUECKasl peiéTka,
TUNBl  XUMHYECKHUX  pPEaKIU, PaCTBOpP, DJIEKTPOJIUTHI, HEIJICKTPOJIUTHI,
BJICKTPOJIUTUYECKAS JIUCCOIMALMS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuu, XHMHYECKOE paBHOBECHE); TECOPUM U 3aKOHBI (TeOpus
AJICKTPOJIUTUYECKOW Auccounanuu, nepuoanueckud 3akoH . M. Menneneena,
3aKOH COXPaHECHUS MACChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS HEPTUH
MpU XUMHUYECKUX PEaKIUIX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHMSA, JIC)KAIIME B OCHOBE IOHUMAaHWS NPUYUHHOCTH U
CUCTEMHOCTH XMMHYECKHUX SIBJICHUH, ()aKTOJOTHYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€301aCHOM HMCIOJIb30BAHUHU BAKHEUIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIESITENHLHOCTH YEJIOBEKA;



c(hOPMHUPOBAHHOCTh YMEHHMU BBIABISATH XapaKTEPHbIC MPHU3HAKHU TOHSATHUH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOLIME IOHATHS MPH
ONMCAaHUH HEOPTaHUYECKUX BEILIECTB M MX MPEBPAILICHHUI;

c(hOPMHUPOBAHHOCTh YMEHHUI HCIOJIB30BATh XUMHUYECKYIO CHUMBOJUKY IS
coctaBlieHUs (GOpPMyJl BEIIECTB W ypPaBHEHUHW XUMHUYECKHX  pEaKIui,
cucteMatnyeckyto HomeHknIaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTAEIbHBIX
HEOPraHWYEeCKUX BEWECTB (yrapHblii ras, yIJIEKHCIBIA Ta3, aMMHUaK, raméHas
U3BECTh, HETAIIEHAs! U3BECTh, MUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUI ONPEENISITh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHHUSX PAa3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJIEHTHAsl, MOHHAs, METAJUIMYECKasi, BOAOPO/IHASA) B COCIMHEHMSX, THII
KPUCTAJUIMYECKOW PEHETKH KOHKPETHOIO BEIIECTBA (aTOMHAs, MOJIEKYJIsIpHasi,
MOHHAs!, METAJUIMYECKAs), XapaKTep CPelbl B BOJHBIX PACTBOPAX HEOPTAHMYECKHUX
COCJMHECHUI;

c(OpPMHUPOBAHHOCTb YMEHUM yCTaHaBJIUBATh IPUHAJIEKHOCTD
HEOPraHWYECKUX BEHIECTB MO HX COCTaBy K ONPEAENIEHHOMY Kiaccy/rpymme
COEIMHEHHI (MPOCThIE BEIIECTBA — METAJUIBI U HEMETAJUIbI, OKCUbI, OCHOBAaHUS,
KUCJIOThI, aM()OTEpHBIE TUAPOKCHUIBI, COJIH);

c(OPMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MEPUOJUUECKOrO 3aKoHa /1.
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIONIYIO, OObSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIINH;

c(hOPMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XHMMHYeCKUX 3eMeHTOB 1-4 mnepuonoB Ilepuoanueckoit cucTeMsl
xumuueckux smemenToB [I. M. MenpgeneeBa, HMCIONB3ys IMOHATHS «s-, P-, d-
DIEKTPOHHBIE opouTanmy, «OHEPreTUYECKue YPOBHUY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKHX JJIEMEHTOB U UX COEIUHEHHU
110 repuoaam u rpynnam llepuoauueckon cucremMbl XuMHIeCKUX deMeHToB /[]. W.
Menpaeneena;

cOpPMUPOBAHHOCTh ~YMEHHUH  XapakTepu3oBaTh  (OMHCHIBATh)  oOIIMe
XUMHAYECKUE CBOMCTBA HEOPraHWMYECKUX BEIIECTB  PA3IMYHBIX  KJIACCOB,
NOATBEPkKAATh CYLIECTBOBAHUE T€HETHYECKOW CBSA3UM MEXKAY HEOPraHWYECKUMHU
BEILIECTBAMH C ITOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHUS KJIACCHU(PHUIMPOBATH XUMUYECKUE PEAKIHUU 10
pa3IMYHBIM TPU3HAKaM (YUCIYy UM COCTAaBY pearupyroliux BeIIeCTB, TEIJIOBOMY
addekTy peakiuu, U3MEHEHHUIO CTENEHEW OKHUCIICHUS AJIEMEHTOB, 00paTUMOCTH
peaKiMM, yYacTUIO KaTaanu3aTropa);

c(OPMUPOBAHHOCTh YMEHHM COCTaBIISATh YpPaBHEHHs PEaKUUil pa3IUuHbIX
TUIIOB, TIOJIHBIE W COKPAUIEHHBIEC YPABHEHUS PEAKIMii HOHHOTO OOMEHa, YUUThIBas
YCJOBHS, ITPU KOTOPBIX 3TH PEAKLIMHU UAYT J0 KOHLA;



c(OPMUPOBAHHOCTh YMEHUW TMPOBOJAUTH PEAKIUHU, MOATBEPKIAOIINE
KAUeCTBEHHBII COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, PACIO3HABAThH
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTaHUYECKHUX
BEIIECTB;

cOpPMUPOBAHHOCTh ~YMEHHH  pacKpblBaTh CYHIHOCTh  OKHCIIHTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS JIEKTPOHHOTO OasiaHca
ITUX PEAKLINN;

c(hOpPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOMN
peaKiuu OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XMMHUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3naenctsus (nmpunuui Jle [larense);

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXallhie B OCHOBE MPOMBIIUIEHHOTO MOJIYYEHUS! CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaKkkKe C(HOPMUPOBAHHOCTH MPEJACTABICHUNA 00 OOIMX HAYYHBIX MPHUHLHUIAX H
HKOJIOTMUYECKUX MPoOIeMax XMMHUUECKOTO IPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHUH NPOBOJUTH BBIYHUCIEHUS C MCIOIb30BAaHUEM
HNOHATHS «MaccoBas JOJsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHHH ra3oB
IIPU XMMHYECKUX PEAKIUAX, MacChl BEIIECTBA WIH 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOrO M3 YYacCTBYIOUIUMX B peakUuu
BEIIECTB, TEIJIOBOrO 3((deKkTa peakiud Ha OCHOBE 3aKOHOB COXpPAHEHHUS] MaccChl
BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHM COOJII0O/IaTh MPaBUJIA MOJIb30BaHUS XUMUYECKOM
Mocyiol W J1abopaTOpHBIM O0OpPYJOBAaHHEM, a TakKe MpaBuia OOpalieHus c
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKLHMSMHU IO BBITOJHEHHUIO Ja0OpaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUW TIIJIAHUPOBATh M BBIMOJHATH XUMUYECKUN
AKCIIEPUMEHT (pa3joKEeHHUE MEPOKCHIA BOJOPOAA B MPUCYTCTBUM KaTalu3aropa,
OMpeJereHrue Cpelbl PAcTBOPOB BEIIECTB C IMOMOUIBI0 YHUBEPCAIBHOTO
WHIMKATOPA, BIMSHUE Pa3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW PEaKIIHH,
peakiMu MOHHOTO OOMEHA, KaueCTBEHHBIC PEaKIMW Ha Cyib(dar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHWUS, PEIICHUE SKCIEPUMEHTAIBHBIX 337ad 110
TeMaM «Metaimey U «HeMeramibl») B COOTBETCTBUU C MpaBUJIaMU TEXHUKHU
0e30MacHOCTH MPHU OOpallleHHH C BELIECTBAMU U J1aO0OpaTOPHBIM 00OpPYAOBAHHUEM,
NPEICTaBIATh pPE3yJbTaThl XHWMHUYECKOTO OHKCIIEpUMEHTa B (opme 3alucu
YpaBHEHUH COOTBETCTBYIOIMX peakuui U (HOpMyIHpOBaTh BHIBOJBI Ha OCHOBE
ATUX PE3yJIbTaTOB;

chOPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHaIU3UPOBATh XUMHUYECKYIO
uH(pOpMAIMIO, TMOJYYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeICTBa MAacCOBOM
KOMMYHUKaIu, IHTepHeT u 1pyrux);



cOPMUPOBAHHOCTb ~ yMEHMM  coOJOAaTh  IpaBWJIA  JKOJOTHYECKH
LEJIECOO0PA3HOr0 MOBEACHHUS B OBITY W TPYAOBOM JEATEIBHOCTH B LEJAX
COXPAHEHHUsI CBOEro 3J0POBbS M OKpPYXKarolled NPUPOAHOM Cpelbl, OCO3HABATh
OIACHOCTb BO3AECMCTBUSI Ha )KUBbIE OPraHU3MBbI ONPEAEIEHHBIX BELIECTB, IOHUMAs
cmbicit nokaszarensa II/IK, mosicHATh Ha mnpumMepax crnocoObl YMEHBIICHHS H
MPEAOTBPALIEHUS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M YEJIOBEKA;

A O0YYaloUIMXCs ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI: YMEHHE
NPUMEHATh 3HAHHUA 00 OCHOBHBIX JOCTYIHBIX METOAaX MO3HAHHS BELIECTB H
XUMHYECKUX SIBJICHU;

IUIA  CIIENIBIX M CJIA0OBUIAIIMX OOYyYaroUIMXcs: YMEHHE HCIIONb30BaTh
penbedHOo-TOUeUHYI0 cucTeMy 00o3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3/iesioB U TeEM
Ne n/m
NMPorpamMmbl

KoaunuecTBO 4acoB

Bcero

KoHTpoibHbIE
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/IbHbIE

pecypchl,
odopynoBanue TP

Pa3jnen 1. TeopeTuyeckue OCHOBbI OPraHUYeCKOW XUMHU

IIpenmer oprannueckoit xumuu. Teopus

11 CTPOEHHUSI OPTrAaHUYECKUX COEAMHEHUH A. 3
M. bytneposa
Hroro mo pasneny 3
Pa3nea 2. Yraesogopoasnl
2.1 ITpenenbHbIE YIIIEBOAOPO Bl — AJIKAHBI 2 [{udposas nadboparopus
Releon, matuuk ontuueckoi
IUIOTHOCTH, BBICOKOM
TEMIIEPATYPHhI
59 HenpenenbHble yrieBoA0POIbL: AIKEeHBI, 6 N [{udposas nadboparopus
' ANKAIMEHbI, ANKHHBI Releon, natunk ontuyeckoi
IUIOTHOCTH, BBICOKOM
TEMIIEPATyPHhI
2.3 ApoMaTn4ecKue yrieBo1oposl 2
24 [TpupoaHbIE HCTOYHHUKH YTIEBOAOPOIOB U 3
' uX repepaboTka
Hroro no pazneny 13

Pa3nen 3. Kuciopoacoaep:kaiiue oprannyeckue coeTuHeHHs

3.1 Cruptel. Deron

3

[{udposas nadbopaTopus
Releon, natunk ontuueckoit
MIOTHOCTH, BBICOKOH
TEMIIEPATYPhI




3.2

Anbaerunsl. KapOOHOBBIE KMCIIOTHI.
CrnoxHuble 3¢upbl

[{udposas mabopaTopus
Releon, natuuk ontuueckoi
TUIOTHOCTH, BBICOKOM
teMIiieparypsl, pH

3.3

Yruesoanl




Hroro no paszaeny

13

Pasjnen 4. A3oTcoaep:kainiue opraHndecKue coeTuHeHust

[{udposas madbopaTopus

4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3
Releon, natunk ontuueckoit
TUIOTHOCTH, BBICOKOM
TEMIIEPATYPhI
Hroro mo pazneny 3
Pa3nes 5. BoicokomouieKkyasipHbIe COeJUHEHHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Htoro no pazneny 2
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11 KJIACC

Kouu4vecTBO 4acoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3/iesioB U TeM (uu¢poBbIe)
Ne i/m Konrpoabubie | IIpakTuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pa3zjnen 1. TeopeTudyeckue 0CHOBbI XUMHH
Ctpoenue atoMoB. Ilepronnuecknii 3aKoH
11 u [lepuonanueckas cuCTeMa XUMHUYECKUX 3
anemenToB [. 1. Menneneera
12 Ctpoenue BemectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XUMHYECKUE PEeaKIIUn 6 1 1 Llndposas naboparopus
Releon, natunk
ONTHUYECKOU MIIOTHOCTH,
BBICOKOM TeMIIEPaTypbl
Hroro mo paszneny 13
Pa3nen 2. Heoprannyeckasi XuMus
2.1 Meramnsl 6 1 [{udposas maboparopust
Releon, natunk
AIIEKTPOTIPOBOTHOCTH,
BBICOKOU TeMIepaTypbl
2.2 Hemeramnbl 9 1 1 Lugpposas maboparopust
Releon, natunk
ONTHYECKOM IIJIOTHOCTH,
BBICOKOU TeMIepaTypbl
53 CBs13b HEOPraHUYECKUX U OPTraHUYECKUX 5
' BELIECTB
Hroro no pazneny 17
Paznea 3. XuMus ¥ JKH3Hb
3.1 XuMus ¥ )KU3Hb 4




Hroro no paszaeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Xumusi, 10 xknacc/ I'abpuensa O.C., Octpoymos WU.T"., Cnankos

C.A., Axuuonepnoe obmecto «M3narensctBo «IIpocBemenue

» Xumus, 11 xmacc/ I'abpuensia O.C., OO11ecTBO ¢ OrpaHMYEeHHON
0TBETCTBEHHOCTHIO «IPODA»; AkuimonepHoe oOuiecTBo «M31areabcTBo

«IIpocBenieHue»

METOANUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HHTEPHET
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