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INOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XWMHUM HAa YypPOBHE CpPEIHETO O0OmIero o00Opa3oBaHUS
pa3zpabotana Ha ocHoBe DenepambHOoro 3akona ot 29.12.2012 Ne 273-03 «O6
oOpazoBanun B Poccuiickoit ®@enepamymn», TpeOoBaHUI K pe3ysbTaTaM OCBOCHHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOTPaMMBI CpeaHero ooOIero oOpa3oBaHUs
(®OIT  COO), mnpencrabieHHbix B DeaepalbHOM  TOCYAapCTBEHHOM
obpazoBarenbHoM cTaHgapre COO, ¢ yuérom KoHuenmuu mnpenoaBaHus
y4eOHOro mnpeameTa «XuUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepanuu, peaqu3yIOMNUX OCHOBHBIE 00pa3oBaTeIbHBIE MPOTPaMMBI, U
OCHOBHBIX TOJNOXkeHUN «CrpaTteruu pa3BUTHS BocnuTaHuss B Poccuiickoi
Oepnepanuu Ha nepuoj 10 2025 roma» (Pacnopsikenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY NOAXOJ0B K pa3pabOTKe MpOorpaMMbl MO XUMHH, K OMNPEIAEICHUIO
oO1elt ctpareruu oOy4eHUsl, BOCIIUTAHUS U Pa3BUTHS 00y4alOUIUXCsl CPeICTBAMU
yueOHoro npeamera «Xumusi» aiig 10—-11 kinaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHnentyaibHbie mosiokeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IICJIEH,
COZIepXKaHUsI, PE3yJIbTAaTOB OOy4YeHUs M TPEOOBAaHWM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHUECKOe oOpa3oBaHue, MOoJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTeIbHON  OpraHu3alii, SBISETCS HEOThEMJIEMOM YacThlo HX
obpazoBanHOCcTH. OHO CIY)XHUT 3aBEpIIAIOIIAM JTallOM pealu3anui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIIHX
IIEJIOCTHOM CHCTEME XHUMHUYECKOTO OO0pa3oBaHMs. OTH IIEHHOCTH KacaroTCs
MO3HAHHUS 3aKOHOB MPUPObI, GOPMUPOBAHUS MUPOBO33PEHUS U OOILIEH KYJIbTYpPhI
4eJli0BeKa, a TaKKe DJKOJOTHYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0POBBI0 W TPUPOTHOW cpene. Peammsyercss XxuMmueckoe oOpa30BaHUE
00ydJaronumxcsi Ha YpOBHE CPEIHEro O0IIero oopa3oBaHUs CPEACTBAMHU y4eOHOTO
npeaMeTa «XUMHUs», COJIEpPXKAaHUE M TMOCTPOCHHE KOTOPOTO OINpeeieHbl B
nporpaMme Mo XMMHHM C YYETOM CHEHU(PUKM HAYKHM XUMHHM, €€ 3HAUeHUS B
MO3HAHUU TPUPOJBI U B MaT€pUAIbHOU KM3HM OOIIECTBA, a TakXKe C y4ETOM
o0mux T1enel W TPHUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUC
CHUCTEMBI cpeHero obmero oopa3oBanus B Poccutickoni @enepanmm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK UrpaeT ocoOyrk poJib B
COBPEMEHHOW LMBWJIM3AIMHU, B CO3/IaHUM HOBOUW 0a3bl MaTEpHAIbHON KYJbTYPHI.
Ona BHOCHUT CBOU BKJIaJ B (DOPMHPOBAHUE PAIMOHAILHOTO HAYYHOTO MBINIJICHUS,
B CO3/IJaHHUE€ LEIOCTHOTO MPEACTABICHUS 00 OKPYKAIOUIEM MUPE KaK O €IUHCTBE
IPUPOABLI M YEJIOBEKa, KOTOpoe (OpPMHPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHpA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMU O0JACTIMU IPUMEHEHUS.



TecHO B3aMMOAEUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMMUs CTaja
HEOTHEMJIEMOMN YacThI0 MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIIEUTHOTO
Tpyda M KHU3HU Kaxaoro ujgeHa odOmectBa. CoBpeMeHHass XMMHA Kak Hayka
co3ujarenbHas, Kak HayKa BBICOKMX TEXHOJIOTMI HallpaBjcHa Ha pELICHHE
r100anpHBIX MPOOJEM YCTOMYMBOIO pa3BUTHsI YEIOBEYECTBA — CBIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTU U OXPAHBI 3J0POBbSL.

B cooTtBercTBHM C OOmMMHM LENSMA U NPUHIMIIAMH CPEIHETr0o OOIIEero
obOpazoBaHus cojiepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIM YPOBEHD
U3YyYEHUs1) OPUEHTUPOBAHO NMPEUMYILIECTBEHHO HA OOILEKYIbTYPHYIO IMOATOTOBKY
oOydarmuxcsi, HEOOXOAMMYK UM JJ1  BBIPAOOTKM  MHPOBO33PEHUYECKHUX
OPMEHTUPOB, YCIEIIHOIO BKJIIOYEHHS B JKU3Hb COLMYMA, IPOJOJKEHUS
0o0pa30BaHUs B pa3IUYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBndlmIUMU  IpeaMeTa  «XUMUS»  ABISAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmass ¥ HeOpraHUYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COZEpXaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHWW MO0 HEOPTAaHWYECKOW XMUMUU (C BKIIOUCHHWEM 3HAHUW W3 OOIIeH XUMUM) U
opranndeckon xumuu. PopmMupoBaHME NaHHOW CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera o0OecnedyrBaeT BO3MOYKHOCTh PAacCCMOTPEHUS BCErO0  MHOIroooOpasus
BELIECTB HA OCHOBE OOLIUX MOHITHI, 3aKOHOB U TEOPUM XUMUH.

Crpykrypa coaepxaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUS» CcPOpMHpOBaHA B MpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOI'O MOJXO0Ja K H3Y4YEHHIO Yy4eOHOro wmatepuana u oOyCIIOBJIEHA
UCTOPUYECKHM  OOOCHOBAHHBIM  pPa3BUTHEM  3HAHUH Ha  ONpeEEIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHHM BEILECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUM CTPOEHUS OPraHUYECKUX
COCMHEHNN, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKHUX U DJIEKTPOHHBIX
OpeICTaBICHUH O CTpoeHMu BemecTB. CBeaeHHs 00 H3y4yaeMbIX B Kypce
BELIECTBAaX JAKOTCS B Pa3BUTHU — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOIMYECKU
aKTHBHBIX COEJUHEHHMH. B Kypce OpraHnyecKkou XUMHM IIOJYy4YalOT DPa3BUTHE
c(hOpMUPOBAHHBIE HA YPOBHE OCHOBHOTO O0IEro 00pa30BaHMS MEPBOHAYAIBHBIC
NPECTaBICHUS O XUMHUYECKOM CBSI3U, KIACCU(PUKALMOHHBIX MPU3HAKAX BELIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, 0 XUMHUECKON PEaAKIINH.

ITon HOBBIM yriOM 3peHuss B IHpeaMmeTe «Xumus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl W3YyYEHHBI Ha YPOBHE OCHOBHOTO 0O0IEero o0pa3oBaHus
TEOPETUYECKHI MaTepuan u (AKTOJIOTHUYECKHE CBEIACHHS O BEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HeopraHuyeckas
XUMHSD» OOyYaroIUMCs TPEAOCTABISIETCSI BO3MOYKHOCTh OCO3HaThb 3HAYEHHE
NEPUOANUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOA0JIOIMUECKUX MO3ULIMM,



riy0ke TMOHATh MCTOPUYECKOE HW3MEHeHHe (QYHKIUI STOro 3akoHa — OT
00o001aromIeit 10 0ObACHAIOMIEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBAaxX M MPUMEHEHUH, a TAKKE O XUMHUYECKUX PEAKIUSAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSX TMPOTEeKaHusi JomoiHsercss B Kypcax 10 m 11 xkimaccoB
AIIEMEHTAMHU COJCpXKaHHs, WMEIOIUMHU KYJIbTYPOJOTUYECKUN M NPUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHHUMAHUIO B3aWMOCBS3U XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATEILHOMW W MPaKTHUYECKOU
NEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHMSI K MPOIECCY
TBOpYECTBA B 00JACTH TEOPUU U MPAKTUYECKHUX MPUTIOKEHUH XMUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTHPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALUIO U
OpUMEHATh €€ JJId TONOJIHEHUS 3HAHUM, pEeIIEeHUs WHTEUIEKTYalbHbIX U
HKCIIEPUMEHTAJILHBIX UCCIEA0BATENIbCKUX 3a/1a4. B 1enom coaepkanue yueOHOro
npenMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3Y4YEHHS] OpPUEHTHPOBAHO  Ha
dbopmupoBaHre y OOYYAOMIMXCS MHPOBO33PEHUECKONW OCHOBBI JIJISI TTOHMMAaHUS
¢unocockux uued, TakuX Kak: MaTepUalbHOE €IMHCTBO HEOPTraHHMYECKOro M
OpraHUYEeCKOro Mupa, OOYCJIOBJIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM U
CTPOCHUEM, I[103HABAEMOCTh TMPUPOJHBIX SBICHUM MYTEM DSKCHEPUMEHTA U
pellieHusT MPOTUBOPEUMH MEXAY HOBBIMU (akTaMH UM  TEOPETHUYECKUMHU
IPEANOChUIKAMHU, OCO3HAHHUE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpobdiieM, a
TaKke MpoOJeM cOepexeHus: IHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTepUaoB.

B muane pemenus 3anady  BOCHMTAaHUS, pPa3BUTHUA U COLMAIM3ALUU
o0Oy4aromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU MOIXOJbl K OMNPEICICHHUIO
CONlep)KaHUs M TOCTPOCHHUS TpeaMeTa MpeaycMaTpuBalOT  (OPMUPOBAHHE
YHUBEPCAIbHBIX Yy4e€OHBIX JEHCTBUN, HUMEIIUX 0a30BOe 3HAYEHUE MJiA
pPa3IMYHBIX BHUJOB JACSATENBHOCTU: pEIICHUS NpoOsieM, TOHUCKa, aHaau3za M
00paboTku nH(popMannu, HEOOXOJUMBIX IJIs MPUOOPETEHUS ONbITA MPAKTUYECKON
U HCCJIENOBATEeIbCKON NEATENbHOCTH, 3aHMMAIOUIEH Ba)XHOE€ MECTO B TO3HAHHUU
XUMUH.

B mpaktuke mnpenojnaBaHus XUMUM KakK Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHEro 00111ero o0pa3oBaHus, NPy ONPEAEIICHUN
COJIepKaTeIbHON XapaKTEpPUCTUKU IeNed HU3yYeHHs NpeaMeTa HalpaBICHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPATUIIMOHHO NpU3HaETcs (OPMUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak 00JIACTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEIbHOCTH YeJIOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOMYECKOW TOYKM 3pPEHUs TAKOM MOJAXOJ K OIpPEACNICHHUIO IeNied W3y4YeHUs
npeaMeTa sIBISIeTCS BIIOJHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUsl IVIaBHBIMU LEISIMU H3Y4YEHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) aBisrOTCS:

e (opMHpOBaHME CHCTEMbl XMMHMYECKHX 3HAHUM KaK  BaKHEHIIen
COCTAaBJIAIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOM
JeKaT KIIYEBbIe MOHATUSA, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHME SI3bIKa HAyKH, YCBOCHUE M NOHHMAHHME CYLIHOCTH JOCTYIIHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJIEHHE C HUCTOpUEH
UX Pa3BUTUS U CTAHOBJICHUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHYECKHX pEaKuui, HEOOXOAUMBIX ISl TpPUOOpeTeHUs
YMEHUN OpUEHTHUPOBATBCA B MHUPE BEIIECTB M XUMHUYECKUX SIBICHUM,
MMEIOIIHUX MECTO B IIPUPOJIE, B IPAKTUUECKON U NTOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHHUH U CIIOCOOOB IEATEIHLHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHUMHUYECKOTO HSKCIEpUMEHTa, COOJMIOJEHHUEM  MPaBHI
0e30macHOr0 OOpAIEeHUS C BEIIECTBAMH.

Hapsay ¢ atum, conepxaTesbHas XapaKTepUCTUKA LeJIed U 3a/1a4 U3y4eHUs
IIPpeIMETa B IIporpamMme 1o XMMHUHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero ooimiero oopazoBanusi. CeroaHs B
OpernojaBaHUM XUMUU B OOJbIICH CTENeHH OTHAETCs  MpEAroYTeHHE
IPAKTUYECKOM KOMIIOHEHTE COJepKaHusA OOydYeHHUs, OPUEHTUPOBAHHOM Ha
HOJIFOTOBKY BBIIIYCKHHKa 00I1€00pa30BaTENbHON OpraHM3aliy, BIAJCIOIIET0 HE
HAaO0OpOM 3HaHUM, a (YHKUIMOHAJIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOaMU H
YMEHUSMH aKTHUBHOTO MOJIYYEHHS 3HAHUU M NPUMEHEHUS MX B PEalbHOM KU3HU
JUISL pELIEHUS] TPAaKTUYECKUX 3a]1a4.

B cBA3M ¢ 3TMM npu H3ydeHHUH MpeaMera «XUMHUS» JOMHUHHUPYHOIIEEe
3HayEHUE NPUOOPETAIOT TAKUE LIEIH U 33]1a4H, KaAK:

amanrtanusi 00yJaromMxcs K YCJIOBUSAM JTUHAMUYHO Pa3BHBAIOIIETOCS MHUDA,
dbopMUpOBaHHE  WHTEIJICKTyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIIbHOMY MPHUHITHIO TPAMOTHBIX
pELICHU B KOHKPETHBIX XKU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEUICCTBAMHU U UX
IIPUMEHEHUEM;

dbopmupoBaHre y OOYYalONMUXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETEHLIUI), HMMEIOIIMX YHHUBEPCAIBHOE 3HAYEHUE IS PA3IMYHBIX BHJIOB
NESATEIbHOCTH: PelleHusl Mpo0seM, OUCKa, aHalln3a U 00paboTKU MH(pOpMaLuy,
HEOOXOUMBIX Ui NPUOOPETEHMsI OMbITa JAEATEIbHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B IIO3HAHMM XHMMHH, a TaKXe U1 OLEHKHM C IO3ULHUU
HKOJIOTUYECKON OE€30MacHOCTH XapakTepa BIHUSHUSA BEIIECTB M XUMHYECKHX
IIPOLIECCOB HA OPraHU3M YE€JIOBEKA U IPUPOAHYIO CPELY;



pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPYECKUX
CHOoCcOOHOCTEN 00yUaIOUXCA: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 10 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH, UCIIOJIb30BATh
COBpEeMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU JIJIsl TIOMCKA U aHaiu3a yu4eOHOU H
HAYYHO-TIOMYJISIPHON HHPOPMAITMH XUMUIECKOTO COIePIKAHNUS;

(dbopMupOBaHKE U PA3BUTHE Y 0OYUAIOIINXCS ACCOUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HAIpPaBIEHHOCTH XUMUH, €€ BAXKHOM POJM B PEUICHUH TJI00aNbHBIX MpoOsieM
paIMOHAIBHOTO MPUPOAONOIB30BaHNUS, TIOTIOTHEHNUS SHEPTETUIECKIX PECYPCOB U
COXpaHEHHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHUs OIbITa
WCTIOJIb30BAHUSl TIOJNYYCHHBIX 3HAHWUU Ui TPHHATUS TPAMOTHBIX DEUICHHH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHUUYECKUMU SBIICHHUSIMH.

B yueOnom mnane cpeaHero oOmiero oOpa3oBaHUS MPEAMET «XUMUS»
©a30BOr0 ypOBHS BXOIHT B COCTaB MpeAMETHOH oOmactu «EcTecTBeHHO-Hay4YHBIC
IPEIMETHD».

OO1ee Yrcno 4acoB, OTBEIEHHBIX AJI1 U3YUCHHS] XUMHUU, HA 0a30BOM YPOBHE
cpemHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
yac B HeJento), B 11 knacce — 34 yaca (1 gac B Hefeno).



COJEPKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUY€CKON XUMUM

[Ipenmer oprannueckod XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MAaTEpUATOB. Te€opus CTPOEHHUS OpPraHUYECKUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TToJ10)KeHU. CTpyKTYpHBIE (HOPMYIIBI
OpraHMYeCKHUX BelecTB. [ oMonorusi, wu3zoMepus. XuMHUYECKas CBS3b B
OPraHUYECKUX COEAMHEHUSIX — OJIMHAPHBIC U KPATHBIE CBA3H.

[IpencraBnenne o kinaccupUKAIMM OPTaHUYECKUX BemecTB. HomeHkmaTypa
OpraHUYECKUX COEIMHEHMM (cucTemMaTuuyeckas) M TpUBHAJIbHbIE Ha3BaHUSA
BAKHEHMIINX MPECTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJBl HM3Yy4YEHUS BELIECTB WU MX MPEBPALLCHUI:
O3HAKOMJIEHHWE ¢ oO0pa3llaMi OpPTaHMYeCKUX BEIIECTB W MarepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OpPTaHWYECKUX BEIIECTB, HAOIIOIECHUE U
ONMCAaHUE JEMOHCTPALMOHHBIX ONBITOB M0 MPEBPALIEHUIO OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUW psa. MeTaH W 3TaH —
MPOCTEUINE TPEICTABUTENIN AIKAHOB: (U3MYECKUE W XUMUYECKHE CBONCTBA
(peakiuu 3aMelieHus] W TOpPEHHUs), HAXOXKJEHHWE B MPUPOJE, TOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psii. DTUIICH U TIPOMUIEH —
MPOCTEUINE TPEICTABUTENIN AIKEHOB: (U3MYECKHE W XUMUYECKHE CBONCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAllUM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOTYYEHUE U IPUMEHEHHE.

Ankaauensl: OyrtamueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBa (peakuusi noaumepusanuu). [lomydeHue CHHTETHYECKOTO
KayuyyKa U pEe3UHBI.

AJIKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psijl. ALIETUIICH
— TMPOCTEHIIMIA TPEeICTaBUTENb AJIKHHOB: COCTaB, CTpOEHHUE, (U3UYECKUEe WU
XUMHUYECKUE CBOMCTBA (pEaKiuu THIPUPOBAHMSI, TAJOTCHUPOBAHUS, TUJIpATAIINH,
TOPEHMUS ), MOJIyYeHUE U IPUMEHEHUE.

Apensl. ber3on: coctaB, cTpoeHue, (U3NUECKHE U XUMUYECKHE CBONCTBA
(peakiuu rajoreHMpOBaHMUSI U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHUE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XuUMuUdeckue  ceolucmea  (peaxkyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), NOdyuyenue u npumenenue. TOKCUUHOCTD



apeHoB. ['eHeTHueckas CBsI3b MEXIY YIJIEBOAOPOJAMH, NPUHAMICKAILIUMU K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W IONMYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrnocoObl nepepaboTKu HEPTH:
NEPETOHKAa, KPEKUHI (TePMUYECKHH, KaTaJUTHYeCKuil), nuposu3. I[IpoaykTs
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBbIN
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCHepUMEHTAJIbHbIE METOJbl W3Y4YEHHUs BEUIECTB U UX MPEBpallCHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB U PE3UHBI, KOJUIEKLHU
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HOMPON3BOAHBIX, MPOBEJICHNE MPAKTUYECKONW PAOOTHI: MOITYYSHHE 3TUJICHA

Y U3Y4YEHHE €T0 CBOWCTB.

Pacuétnrlie 3agaun.

BbluniciieHuss 1mo ypaBHEHMIO XUMHUYECKOM peakuumu (Maccbl, oOBEMa,
KOJINYECTBA MCXOAHOTO BELIECTBA WM NMPOAYKTAa PEAKLIHH IO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJAHOTO U3 UCXOIAHBIX BEIIECTB MWIIA MPOAYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyecKkue coeJMHeHUs

IIpenenbHbIE OAHOATOMHBIE CHOUPTHL.. MeETaHON MW 3TAaHOJ: CTPOECHHUE,
(¢usznyeckue M XHMHUYECKHE CBOMCTBA (pPEakUUM C aKTUBHBIMU METaJUIaMH,
raJIor€HOBOJOPOJAaMH, TOpEHHUE), NpUMEHEHuEe. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBHMEe METaHOJIa M ATAaHOJIA HA OPTaHU3M YEJIO0BEKA.

MHOroaroMHele  CHHUPTBL. ODTHUJIEHIVIMKOIb MW  IJIMLEPUH: CTPOCHMUE,
¢usznyeckne W XMMHMYECKHE CBOICTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlJaMi, KaueCTBEHHasl PEaKIMs Ha MHOTOaTOMHbIE cnupThl). [leficTBue Ha
OpraHu3M yesnoBeka. [IpumeHnenne ramuepruHa U STHIICHIJTUKOJIA.

denon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE U XHUMHUYECKHE CBOMCTBA.
TokcuunocTh Genona. [Ilpumenenue gpenona.

Anpperunpl U xkemouwvl.  DopMampaerui, aneTAIBICTHA:  CTPOCHHUE,
¢usznyecKkne U XUMUYECKHE CBOMCTBA (peaklMU OKHCIEHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKLIMH), IOJyYCHHE U IPUMEHEHNE.

OMHOOCHOBHBIE TIpenebHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCYCHasl KHCIJIOTBI: CTpO€HHE, (PU3MUECKHEe U XMMHUYECKHUE CBOMCTBa (CBOICTBa,
oOuye s Kiacca KMCIOT, peakuus 3TepupuKalnn), MoIydyeHue U MPUMEHEHNUE.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENIM BBICHIMX KapOOHOBBIX
KHACTOT. Mblj1a KaK COJM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBUE.

CrnoxHble 3(pUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KuCHOT. [‘maponus
cinoxHbIX 3¢upos. Kupsl. 'naponus xupos. [Ipumenenue xupos. buonornueckas
POJIb JKUPOB.



YrneBompl:  cocTaB, KjaccuUKauUs ~ yriaeBoAoB  (MOHO-, JH- U
nosmcaxapuabl). [roko3a — mpocTedmmii MOHOCaxapu: OCOOEHHOCTH CTPOCHUS
MOJIEKYNbl, (U3NYECKHEe W XUMHYECKHE CBOWCTBAa (B3aUMOJEHMCTBHE C
ruapokcugom Meau(Il), oxkucieHue ammuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHE TJIIOKO3bl), HAXOXKJEHHWE B MPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. pyKTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemntono3a kak npupoaHbie monuMepbl. CTpoeHHe Kpaxmalia U
nesuiono3bl.  du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

DKCHEepUMEHTANbHbBIE METOJbl W3Y4YEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
npoBeJcHNe, HAOMIOJEHNEe W OIMMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAUECTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCIIEHHE 3TaHOJA
okcuaoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJEHUCTBUE TJIMIIEPUHA C
ruapokcuom menu(Il)), anpaernnoB (OKUCIEHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom wmeau(ll), B3aummopeilcTBHEe Kpaxmanaa C HOIOM),
IPOBEJCHUE MPAKTUUECKOM pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaun.

Bbluuciaenuss mo ypaBHEHMIO XMMHUYECKOW peakuuud (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEAKIUMU MO0 U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WA MPOAYKTOB PEAKIIUH).

A3oTcoepKale OpraHndeckue COeIMHEHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHudeckue coequHeHus. Ousnueckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha mpuMepe IuiuHa). buomornueckoe
3Ha4Y€HHE aMHUHOKUCIOT. [lenTuabl.

benku kak npupogHBIE BBICOKOMOJEKYISApHBbIE coeAauHenus. l[lepBuuHas,
BTOpUYHAsT U TpETUYHAs CTPYKTypa OeIKoB. XUMHUYECKHE CBOICTBa OEIKOB:
TUIPOJIN3, IEHATYpaLlMsl, KAYECTBEHHBIE PEAKIIMK HA OCJIKU.

DKCHEepUMEHTANbHBIE METOJbl HW3Y4YeHHUs BEIIECTB W HUX MPEBpaIleHUI:
HaO0JI0/IECHUE U OMKCAaHUE IEMOHCTPAIMOHHBIX OTBITOB: J€HATypaluus OCKOB IpU
HarpeBaHuy, IIBETHHIE PEAKIIUU OEIIKOB.

BbicoKkoMoJ1eKyIsIpHBIE COeUHEHUSI

OCHOBHBIE MOHATHUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3aLUU, CPEAHSS MOJEKYIJIIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYISPHBIX COCAMHEHUNH —
NOJIUMEPU3AIIHS U MTOJIUKOHICHCAIIHS.

DKCIEepUMEHTANbHBIE METOJbl M3Y4YEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanyst MeXXnpeIMETHBIX CBA3EH IPU NU3YUYECHUU OPTaHUYECKON XMMHUU B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIONb30BaHWE KaK OOIIWX €CTeCTBEHHO-
HAy4YHBIX TOHATHM, TaK W MOHATHH, SBISIOIIMUXCS CUCTEMHBIMHU ISl OTIAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKIIA.

OO1ue ecTeCTBEHHO-HAayUHbIE IOHATHUSA: SIBJICHUE, HAYYHBIH ()aKT, TUIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccu(uKaiys, MepuoIuIHOCTb, HAOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJICJIMPOBAHUE.

dusuka: Mmartepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
DHEPreTUYECKUN YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHUE
BELIECTBA, (PU3NMUECKHUE BETUUUHBI U €AUHULIBI UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

I'eorpadusi: MuUHEpabl, TOPHbIE MTOPOABI, MOJIE3HbIE UCKONAEMbIE, TOILIUBO,
pecypeBl.

TexHoJorus: MNHILEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO MUTAHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHBIE H KOCMETHYECKUE MPENApaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernueckne 0OCHOBbI XUMHH

XUMUYECKH d37eMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
o0oJiouKka. DHEPreTHYecKue ypoBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus dJIEKTPOHOB MO OpOWTAIsIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. IIEKTPOHHAS] KOHPUTYpALUs AaTOMOB.

[lepnognueckuii 3akoH U [lepuognueckas cucremMa XMMHUYECKUX AJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUYECKOTO 3aKOoHA U [lepuoanueckoi CUCTEMBI
xuMuueckux aneMeHToB JI. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHHUS
aTOMOB. 3aKOHOMEpPHOCTU W3MEHEHUSI CBONCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX M CJOXHBIX BEIIECTB MO TPYNNaM M MEPHOJaM.
3HaYeHUE MEPUOJNYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BeiiecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBSI3U
(KOBaJICHTHAsi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTauimdyeckas). MexaHu3Mbl
o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKuenTopHsiil). Bomoponanas cBsa3b. BaneHTHOCTb. JEKTPOOTPHUIATENHHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemecrBa MOJEKYISIpPHOTO M HEMOJEKYJISIPHOIO  CTPOCHMS.  3aKOH
IOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PELIETKH.

[lonaTHe O nucnepcHbIX cucrtemax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 1011 BELIECTBA B PACTBOPE.

Knaccudukanus HEOPraHU4YEeCKUX COCAMHEHU. Homenknarypa
HEOPraHWYECKNX BEIIECTB. [eHeTMyeckas CBSI3b HEOPraHWYECKHUX BELIECTB,
MPUHAJIEKANMX K Pa3JIMYHbBIM KJIaccaMm.

Xumuueckass peakuus. Kiaccupukanuss XUMHUYECKMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XHMHUHU. 3aKOH COXPAHEHHMS MacChl BEILIECTB,
3aKOH COXPAaHEHUS U MPEBPAILCHUS SHEPTUU MPU XUMHUECKUX PEAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuyYHbIX (QakTopoB. OOpaTUMBbIE
peakuuu. XuMHueckoe paBHOBecHe. DakTOpbl, BIUAIOUIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle Hlarense.

Dnextposmtryeckas aucconuanus. CuinbHbIC U ciiadbie d5ekTponnuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPAJIbHAS, IIIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKITUY.

OKCINEpUMEHTAIbHBIE METOJBl M3YyYEHUS BELIECTB WU MX MPEBPAILCHUI:
neMoHcTpanus Tabnun «llepuoanueckas cucrema XUMUUECKUX 3yeMeHToB Jl. 1.
MeHneneeBa», W3ydeHHE MOJENEH KPUCTAUIMUECKHX PEMETOK, HAOIOICHUE |
ONMUCaHKUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (PA3JIOKEHUE IEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTalM3aTOPa, OMPEIEICHUE CPEAbl PACTBOPOB BEUIECTB
C TMOMOIIBI0 YHUBEPCAJIBHOTO MHJMUKATOpPA, PEAKIUU HOHHOrO OOMeHa),
IPOBE/ICHUE MIPAKTUYECKON paboThl «BiusHue pa3znuuHbix (akTOpOB Ha CKOPOCTh
XUMHUYECKON PEAKIUID.

Pacuérnbie 3anaun.

Pacuétel 1O ypaBHEHUSAM XMMHYECKHX pEaKUHUi, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C MCIIOJIB30BAHUEM IMOHATHS «MaccoBas
JIOJIs1 BEILIECTBAY.

Heoprannyeckasi xumms

Hemeramel.  Ilonoxenne HemertaioB B Ilepuoamueckot  cucreme
xumudeckux snemeHToB JI. Y. MenneneeBa u 0COOCHHOCTH CTPOEHUS aTOMOB.
®duznyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINHUS HEMETAIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pocdopa u yrieponaa).

XUMUYECKHE CBOMCTBA Ba)KHEWIIIMX HEMETAJUIOB (rajOreHOB, CEPbI, a30Ta,
docdhopa, yriepoga U KpeMHHSI) U HMX  COEAUHEHUM  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJIOPOIHBIX COCTMHEHU ).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COCIUHEHUM.



Mertamnel. [lonoxenne mMeramnoB B Ilepuoandeckon cUCTEME XHMHYECKHX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000J0UYEK
aToMoB MeTajuioB. O0mme Qusnyueckne cBoricTBa MeTauioB. CIuiaBel METaJUIOB.
DIJIEKTPOXUMHUYECKUAN Pl HAPSHKEHUN METaJIIOB.

XWUMUYECKHE CBOWCTBA BaXKHEWINMX METAUIOB (HATPHM, Kalaui, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCAUHEHUH.

OOmue cnocoObl mofyuyeHus: MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCNEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUS BELIECTB WU MX MPEBPALLCHUI:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», O0Opa3l0oB HEMETAIOB, PEIIECHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HAOJIOJEHUE M OINUCAHUE JEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMHUHUS C PACTBOPAMH
KHUCJIOT U 1IeJI0Yei, KaYECTBEHHbIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurlie 3amaun.

Pacuéter maccel BemecTBa MM 00bEMA Tra3oB MO M3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce Wi O0OBEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINH, €CIH OHO
U3 BEUIECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponp xumum B oOecniedeHHH 3KOJIOTHUECKOW, SHEPTeTUYECKOW W THINEBOU
0€30MacHOCTH, pa3BUTUM MeAuUMHBL. [lOHSATHME O HAy4HBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIUN.

[IpeacraBinenuss 00 OOHMIMX HAYYHBIX MPUHIUIIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS] BAXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEHNIECTB M MATEPUANOB: BAKHEUIINE CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKIHMOHHBIE MaTepualibl, KpPACKH, CTEKJIO, KEpamuKa,
MaTepualibl Jsl 3JIEKTPOHUKW, HAaHOMATEpHUasbl, OPTaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XUMHST U 3J0pOBBE YEJIOBEKA: MPABWIA HKCIOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBmwia 0€30MaCHOTO UCIIOIH30BAHUS MPEMapaToB OBITOBOW XUMHUU
B MOBCEIHEBHOW JKU3HU.

MexnpeaMeTHbIe CBSI3H.

Peanuzanuss ~ MeXNpeAMETHBIX  CBA3€W TMpU  HM3YyUYCHUH  OOmer
HEOpPraHU4ecKoM xuMuM B 11 Kilacce oCylIeCTBISIETCSI Ye€pe3 UCIOIb30BaHUE KaK
OOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATUH, TaK W TIOHSITHHA, SBIISIOIIUXCS
CHUCTEMHBIMU JJIsSI OTAEIBHBIX IPEAMETOB ECTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSATHUS: HAy4dHbIM (pakT, rumoresa, 3aKoH,
TEOpUsl, aHallM3, CHUHTE3, KiIacCU(pUKALM, MNEPUOAUYHOCTh, HAOIIOJCHHE,
SKCIIEPUMEHT, MOJICIINPOBAHNE, U3MEPEHNUE, SIBJICHHUE.



duznka: MaTepusi, SHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSTHHE BEIIECTBA, (PM3NYECKHE BEITUYHHBI U CIMHHIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, oOpraHu3M, JKOcUCTeMma, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILECTB B OpPraHU3MeE.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypchl.

TexHonorus: XuMu4yeckass MPOMBIIUIIEHHOCTh, METAJUIYPIUsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIbCKOXO3MCTBEHHOE MPOU3BOJCTBO, IHIIEBAs
MPOMBIIIUICHHOCTh,  (papMareBTUYECKass  MPOMBINUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHX IpPenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAaJOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
00yYarIMMHUCI TPOTpaMM CpeaHero oOmiero o0pas3oBaHus (JTUYHOCTHBIM,
METanpeAMETHbIM W TOpeAMETHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHMS IMPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHUs SABJISETCS CUCTEMHO-ACSTEIbHOCTHBIHN MOAXOI.

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOIXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeaMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHUs BBIICICHBI CIICTYIOIINE COCTABIISIOIINE:

OCO3HaHUE OOYYAIOIIMMHUCS POCCUUCKONW TPaKIAHCKOW HWIESHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIIPEIEICHHIO;

HaJIM4KMe MOTUBALIMU K O0YyUEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTMYHOCTH HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TPaAULIMi 0a30BON HAYKH XUMUWU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJACTBOBATHCS B CBOEHU
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMH 1I€TIOCTHOU
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJM4YMEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
IIEJIN ¥ CTPOUTH JKU3HEHHBIC TUIAHBI.

JIn4HOCTHBIE PE3yJabTaThl OCBOCHUS MpeaMeTa «XUMHUsS» JIOCTHUTAIOTCS B
€AMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTU B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLIMOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMH POCCHICKOTO TPa)KIaHCKOro OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMAMH W TPaBWIAMH  TOBEIEHUS, CIHOCOOCTBYIOIIUMH  TIPOIECcaM
CaMOTIO3HAHUS, CaMOPA3BUTHsI M HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTU
00yJaroImuxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS» OTpPaXKaroT
c(hOPMUPOBAHHOCTh OTBITA IIO3HABATEIIBHOW W TMPAKTUYECKOW JESTEIHbHOCTU
00ydJaronmxcs 1Mo peajn3auu IPUHITHIX B OOMIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUSI 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBAXEHUS K 3aKOHY W MTPABOMOPSJIKY;

MPEACTABICHUS] O COIMAIBHBIX HOPMax W TMPaBWIAX MEXKIMIHOCTHBIX
OTHOILIEHUHN B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JAEATEIBbHOCTH TPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENILHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaThb M NPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUIOB YUEOHOU NEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUECTBEHHOU XUMUMU;

YBaXEHUSI K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUsI XUMHH, OCO3HAHUS TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUTNTEIIbHBIX ~ HAOMIOJEHNN, KPOTMOTIUBBIX  OKCIEPUMEHTAIBHBIX  ITOWUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;

MHTEpeca M MO3HABaTEJIbHBIX MOTHMBOB B IMOJYYEHUHU U TOCIEIYIOUIEM
aHanu3e UH(MOpPMALMU O MEPETOBBIX JTOCTHXKEHHSIX COBPEMEHHOM OTE€YECTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATH CUTYAIIMH, CBSI3aHHBIE C XUMUYECKUMU SIBICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEIACHHE M TMOCTYNKH CBOMX TOBApHUIIEH C
NO3UIMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMupoOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEH 370poBOro u Oe3zomacHOro oOpasa KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOMNo/IeHUsT TMpaBuil 0€30MacHOro OOpallleHHus C BEIIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOM JAEATEIBHOCTH;

MOHUMAHUS [IEHHOCTH TIPaBWJI WHAMBUAYAJHbHOTO U  KOJUIEKTHBHOTO
0€301acHOTO MOBECHUS B CUTYAIUIX, YTPOKAIOUINX 3I0POBBIO U )KU3HH JIIOJIEH;

OCO3HaHUS MOCJIEICTBUNA U HEMPUSATUS BPEAHBIX MPUBBIUEK (yHmOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1 );

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-MCCIIEIOBATEIhCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPUYECKOW U  JPYrux BHUAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH MPAKTUYECKUX 3a]ad
COIMAJIbHOM HAIMPaBJICHHOCTH (B paMKaX CBOErO KJlacca, IIKOJIbI);



UHTEepeca K MPAKTHUECKOMY HM3YYEHHIO MPOodeccCuil pa3TuyHoOro poja, B TOM
YUCJIE HA OCHOBE IIPUMEHEHUS MTPEAMETHBIX 3HAHUMN 110 XUMUHU;

YBOXKEHHUS K TPYAY, JHOIAM TPyAa U Pe3yibTaTaM TPYAOBOU AEITENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYAJIBHON TpPaeKTOpUU
oOpa3oBaHus, Oyayuied npodeccuu M peanu3alMd COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUHU, UHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUA:

HKOJIOTMYECKU LIEJIECOO0PAa3HOr0 OTHOILIEHUS K MPHUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHUA TJI00ATBPHOTO XapaKTepa HSKOJOTHYECKUX MpoOJieM, BIMSIHUA
HDKOHOMHYECKHUX IIPOLIECCOB HA COCTOSTHUE ITPUPOTHONU U COLUUAIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJB30BaHUS JIOCTHIKEHUH XUMUHU Ui
peuIeHs BOIPOCOB PALIMOHAIIBHOTO ITPUPOONIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKaKOLIEH
IPUPOJTHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArOMPHUSATHBIE SKOJIOTHYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUNA U MPEIOTBPAILATD HX;

HaJIU4YMsl Pa3BUTOIO HKOJIOTMYECKOTO MBILIUICHMS, SKOJIOTHYECKON KYJIBTYpHI,
OIBITA NEeATEIbHOCTH DKOJIOTUYECKON HAIIPABJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
NPAaKTHKE, CIOCOOHOCTH U YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xeMmohoouu;

7) IEeHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTHKU;

NOHMMaHUA ClHeuM(UKH XUMUM KaKk HayKd, OCO3HaHus e€ poid B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IpeICTaBICHU 00 OKPYXalOIIeM MUpPE KakK O €IUHCTBE IPHUPOJbI U YEIOBEKA, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHHd MpoOJeM COXpaHEHUs
IIPUPOTHOTO PABHOBECHS,

yOexkAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHHM [ COBPEMEHHOM
LIMBUIM3ALMU: B €€ T'yMaHUCTUYECKOM HAIIPABICHHOCTM M BaXXHOM pOJIU B
CO3/1aHUM HOBOM 0a3bl MaTepUaIbHON KYJIBTYpbI, PEILICHUU I100AIbHBIX IPOoOIeM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, DHEPIETUUECKOM, MUILEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECNEYEHUH YCIOBUMN
YCIEIIHOTO TPpyJa M OSKOJOTHYECKHM KOM(OPTHOM JKM3HM KaXJIOro 4YJeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: IIOHUMAaHHsA CYIIHOCTH METOOB
MO3HAHMS, UCIIONb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



NoJlydyaeMble 3HAHUA I aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
MPOUCXOISAIINX B HEM U3MEHEHUN, YMEHHUS JIeJIaTh 00OCHOBAaHHbBIE 3aKIIOUEHUS Ha
OCHOBE Hay4dHbIX (DaKTOB U HMEIOIIMXCS JaHHBIX C LEeJbl0 MOJy4YEeHHUS
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCHOJb30BaTh XMMHUYECKHE 3HAHUS IS
peleHust npo6sieM B peabHbIX )KU3HEHHBIX CUTYaIIUAX;

UHTepeca K MO3HAHUIO U UCCIIeI0BATENbCKON eI TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMpEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUH 1O XHUMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEepeca K 0COOCHHOCTSIM TPyJAa B pa3inyHbIX cdepax mpodhecCrnoHaIbHOMI

JEATEIBbHOCTH.
METAINIPEIMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeaMera «XHMHs» Ha
YpOBHE CpeaHETO 00IIero 00pa3oBaHMs BKIIOUYAIOT:

3HaYMMble I8 (OpPMHPOBAHUS ~ MHUPOBO33PCHUS  OOYYArOIIUXCS
MEKTUCIMIUTMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHbIC TOHATHS, OTPaXKAIOIIHE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CIHCHU(PUKY METOIOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPIHs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHbId (DaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIICI0OBaHUE, HAOIIOCHNE, U3MEPEHHE, SKCIIEPUMEHT U IPyTHUE);

YHUBEpCaJIbHbIC yueOHbIC NEHCTBHs (IMO3HABATEIbHbIC, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaromme dbopmupoBanue (GyHKIIMOHATBHOU
TPaMOTHOCTH M COI[MAIBHON KOMIETEHLIUN 00y4YaroIuXcs;
CIIOCOOHOCTh oOyJaromuxcs MCIOJIb30BATh OCBOCHHBIE

MEXIUCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHHUBEPCAIbHbIC y4eOHBIC
JIEUCTBUS B MIO3HABATEIILHON U COLMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble PE3YyJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJISITUBHBIMU
EUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU Y4eOHBbIMH No3HaBaTeJIbHBIMH
JNeHCTBUSIMM:

1) 6a30Bble JJOru4YecKue aecTBUSI:

CaMOCTOSITENIbHO  (OPMYJIMPOBaTh W AKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTPUBATH;

ONpENEATh LN JACSTEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCMOJI30BaTh IMPU OCBOCHWU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIP30BaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBIICHUI;

BEIOMpPATh OCHOBAHWUS W KPUTEPHH I KJIACCH(PUKAIMKM BEMIECTB U
XUMUYECKUX PEAKLINN;

YCTAHABJIMBATh IPUYMHHO-CIECACTBEHHBIC CBSI3U MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHUS (MHAYKTUBHbIC, JACAYKTUBHbBIEC, IIO
aHAJIOTUM), BBIABISTH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IIPUMEHSTh B MPOLIECCE TO3HAHMS, UCIIOIb3YEMbIE B XUMUNA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEITH, TPEOOPA30BLIBATH MOJICIILHBIC TIPEICTABICHUS — XUMUIECKUAN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU
peakluy — MpU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTUUECKUX 3aj1ad,
MIPUMEHSTh Ha3BaHHbIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISIBIICHUS XapAKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHUM.

2) 60a30BbI€e HCCJIeI0BaTEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IMO3HAHUSI BEIIECTB U XUMHUYECKUX
peakuuii;

dbopMyaMpoBaTh 1M U 3a/1a41 UCCIIEA0BAHMS, UCIIOJIb30BaTh MOCTABIICHHbBIE
U CaMOCTOSATETHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI TIO MPOBEPKE MPABMIHHOCTH
BBICKA3bIBAEMBIX CYXCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA U  IPOBEICHUS
YUYEHMUECKUX IKCIIEPUMEHTOB, COBEpPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOIO0M
poIiecca, CaMOCTOSITENIPHO IPOTHO3UPOBATh €ro pe3yibTaT, (POpMyIHpPOBATH
00001IeHNS ¥ BBIBOIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNSA,
COCTaBJISITh OOOCHOBaHHBIM OTYET O POJIEITAHHOM padboTe;

npuoOpeTaTh OMbIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHON
NESATETLHOCTH, TMPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJOB PEIICHUSI MNPAKTUYECKUX 3ajlady, MPUMEHEHUIO Pa3IUYHbIX
METOJI0B MTO3HAHUSL.

3) padora ¢ naopmanuei:

OpUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsT JIUTEpaTypa XUMUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOUS,
pecypcbl IHTEpHETa), aHaMU3UpOBaTh WH(POPMAIIUIO PA3NTHYHBIX BUAOB U (HOpM
IIPEACTaBIICHHUS, KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTh 17|
HEMPOTUBOPEYUBOCTD;



dbopMynupoBaTh 3amMpochl U MPUMEHATH PA3NUYHbIE METOJbI IPU MOUCKE U
orbope wHbOpPMAIMK, HEOOXOAWMMOW IS BBIMIOJHEHUS Y4YEOHBIX 3aaad
OIIPEEIEHHOTO TUIIA,

npuoOpeTaTh ONBIT HCIOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOIMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAaJbHYIO  (HOpPMY  MpPEACTaBICHUS
uHpopMaIuu (cxemsl, TpaduKu, AUArpaMmbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa Hpu paboTe ¢
XMMHMUYECKON HMHpOpMaLUeil: NpPUMEHATh MEXNpeAMETHbIE (pusuueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a0OpEeBUATypbl, HOMEHKIATYDY;

UCIIONB30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgJ1ajeHHe YHHBEPCAJbHBIMA KOMMYHUKATUBHBIMH JAeHCTBUSIMM:

3aJ1aBaTh BOMPOCHI IO CYLIECTBY 00CYK/1a€MOM TEMbI B XOJ€ Juajora u/uiu
JIUCKYCCUM,  BBICKa3blBaTh  WJEH, (GOPMYyIHpPOBATh CBOU  MPEIJIOKEHUS
OTHOCHTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1auH;

BBICTYNIaTh C MPE3CHTAlMeNl Pe3yJbTaTOB IMO3HABATEIbHOU J1E€ATEIbHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMMU IPU BBIOJIHEHUN
XMMHMUYECKOTO 3KCIEPUMEHTA, NPAKTUUECKON pabOThl [0 HCCIEI0BAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peaau3alui y4eOHOro MpoeKTa U (popMyIHpoBaTh BHIBOIBI
o pe3yjbTaTaM NPOBEAEHHBIX HCCIEIOBAHMM MYTEM COTJIACOBAHMS MO3UIMI B
X0J1e 00CYXXJICHUSI 1 0OMEHa MHEHUSIMH.

OsgJlaieHHe YHHBEPCAJbHBIMHU PeryJIsiTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITEJIBHO IUIAHUPOBAaTh M OCYILECTBIATh CBOIO IO3HABATEIbHYIO
NeSITENIbHOCTD, Ompefensas e€ Iend U 3aJaud, KOHTPOJIUPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejiaraeMblii aJropuT™M ACUCTBHA mpu
BBIMIOJJTHEHMM YYE€OHBIX M HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3(p(EeKTUBHBIA CHNOCOO MX pelIeHHs C Y4YETOM IOJIy4YEeHHMs HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEILHOCTH HA OCHOBE CaMOaHAN3a
U CaMOOIICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XuUMUSD»
OTPaXkKaIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOHM  COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpa, POJM XHUMHUU B TIO3HAHUU SIBJICHUU



opuponbl, B (HOPMHPOBAHMM MBIIUIEHUA H  KYJbTYpbl JHMYHOCTH, €€
(GYHKIIMOHATBLHOW TPaMOTHOCTH, HEOOXOAUMOM JISl PEeIIeHUs MPAKTUYECKUX 3a7a4
U SKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAQJI€HHE  CHCTEMON  XMMHMYECKMX  3HaHMWM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONINE TOHATHA (XUMHYECKH D3JIEMEHT, aToM, D3JEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMUYECKast
CBs3b, CTPYKTypHas ¢opMmyina (pa3BEpHyTas M COKpalll€HHAas), MOJb, MOJISIpHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeNleT, (PyHKUMOHANbHAs TIpyMNIa,
paauKa, U30Mepusi, U30Mepbl, TOMOJOTMYECKUNA psill, TOMOJIOTH, YIJI€BOJOPO/IbI,
KHACJIOPOX M a30TCOAEpIKAlIMe COCIUHEHUS, MOHOMEpP, IOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHUS
opraHMuyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUS MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XHMHHU; MHPOBO33PEHUECKHE 3HAHMS,
JeKalMe B OCHOBE IMOHUMAaHHS NPUYMHHOCTH M CUCTEMHOCTH XHUMHUYECKUX
ABJICHUH, (AKTOJOTUYECKHUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOIYYCHUH H
0€30MacHOM HCIOJIb30BAHUN BAXKHEWUIINX OPraHUYECKUX BEIIECTB B OBITY U
IPAKTUYECKOH EATEIbHOCTH YEJIOBEKA;

c(OpPMHUPOBAHHOCTh YMEHHUM BBISBIATh XapaKTEpHbIE NPU3HAKU TOHATHI,
yCTaHaBIMBATh MX B3aUMOCBS3b, HUCIOJB30BATh COOTBETCTBYIOIINE MOHATUS IPU
OMMCAaHUU COCTaBa, CTPOCHUS U MPEBPALEHUI OPraHUYECKUX COeIUHEHUM;

c(OpPMUPOBAHHOCTh YMEHMM HCIOJIb30BaTh XUMUYECKYI0 CHMBOJMKY MAJIs
COCTaBJICHUS] MOJIEKYJSIPHBIX U CTPYKTYpHBIX (pa3BEPHYTOM, COKpaIIEHHOIN)
(GopMysl OpraHMYECKHX BEIIECTB U ypPAaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTABIMBATh MOJEIN MOJIEKYJl OPraHMYECKHX BEIIECTB AJI WJUTIOCTPAIlMH HX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUH YCTAHABIIMBATH IMPUHAIJIEKHOCTh H3YyYEHHBIX
OpraHMYECKHUX BEIIECTB II0 HX COCTaBy U CTPOCHUI0 K ONPEIEeIIEHHOMY
KJaccy/Tpynne CcoeJuHEeHuH (YIJIeBOIOpPOMAbI, KHUCIOPOJI U a30TCOoAep Kallue
COEIMHEHUS, BBICOKOMOJICKYJSIDHbIE COCJUHEHMsI), JaBaThb WM Ha3BaHUS IIO
cucrteMatnyeckoi HoMmeHkiatype (IUPAC), a taxke NpUBOAWTH TpHUBHAIbHBIE
Ha3BaHUS OTAEJBHBIX OPraHMYECKHUX BELIECTB (ITWIJIEH, IPOIWJIEH, AallETUJIEH,
ATWJIEHIJIMKOJb, TJIMUEPHUH, (eHOJ, QopMalbIerull, aueraibAerujl, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCI0TA, OJIEMHOBAs KHCIIOTa, CTEAPUHOBAs KUCJIO0TA, IJIFOK03a,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(OPMUPOBAHHOCTh YMEHHUS OIpPENEISATh BHJbl XUMHUYECKOH CBSI3M B
OpPraHMYECKUX COCANHEHUSX (OJUHAPHBIE U KPaTHbIE);



c(hOPpMUPOBAHHOCTh YMEHHUS TPUMEHSITh TIOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemectB A. M. bByTiepoBa /st 00bsicCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHHMS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMI  XapakTepu3OBaThb  COCTaB, CTPOEHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3InyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATWJICH, MPOIMWICH, alleTHJICH,
oyraguen-1,3, merunOyramueH-1,3, OeH307, METaHON, ATAHOJ, STUJICHTJIUKOJID,
TJIMLEPUH, (EHOJI, alleTalbJIeTu, MypaBbUHAs U YKCYCHAasl KHUCJIOTHI, TJIHOKO3a,
Kpaxmas, HeJUII0JI03a, aMUHOYKCYCHAsl KMCIIOTa), WLTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEX]y HUMU YPaBHEHHMSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKIuh ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHHUKHU YTIIEBOJAOPOIHOTO
ChIpbsi  (He(dTh, NPUPOJIHBIA Ta3, Yrojb), CHOCOOBI HX NepepaboOTKH U
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB MEepepadOTKK;

c(hOpMUPOBAHHOCTh YMEHHH MPOBOJIUTH BBIUUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMUYECTBA MCXOMAHOTO BEIIECTBA WJIM MPOIYKTA
peaknuu 1O W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILECTB WJIU MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BJIaJE€Th CUCTEMOM 3HAHUA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YeMbIX B XUMHH MPU U3yYCHUH BEIIECTB U
XUMUYECKUX SIBJICHUN (HAOIOCHNE, U3MEPEHUE, SKCIIEPUMEHT, MOICIIUPOBAHUE),
UCIIOJIb30BAaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHITHS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyalUsX, CBS3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIONATH MPABUJIA MOJIb30BAHUS XUMUYECKON
MOCYJIO W J1TabOopaTOpHBIM OOOPYIOBAaHWEM, a TaKXKe MpaBuiIa OOpamieHus ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKLUHUSMH MO BBIIIOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOPpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W BBIMOTHATH XUMHYECCKUN
HKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHMYECKUX BEIIEeCTB MMPU HArPEeBaHUH, TIOJTyUYCHUE
STWJICHA W W3YyYCHHE €ro CBOMCTB, KauyeCTBEHHBIC PEAKIUU OPTaHUYECKHX
BEILECTB, JCHATypalusi OCJIKOB NMpU HArpeBaHHWM, LBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH C
BEIIECTBAMH H JTAOOPATOPHBIM O0OPYJIOBAaHUEM, TIPEICTABIATH PE3YyIbTATHI
XUMUYECKOTO J3KCIEprMeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpoOBaTh BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIM3UPOBATh XHMMHUYECKYIO
uH(pOpMAIMIO, TMOJIy4aeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpelCcTBAa MacCOBOMU
uHdopmaruu, aTepuer u npyrux);



chOpMUPOBAHHOCTh ~ yYMEHHH  CcOOMIOAATh  MpaBWIa  DKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH MESITEIHHOCTH B IIEJISAX
COXPAaHEHHUS CBOETO 3J0POBbS M OKPYXKAIOLIEHW INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTb BO3JCHCTBHS Ha >KMBBIE OpPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMas cMbica mnokaszatens [IJIK, mosicHaTs Ha mpumepax crocoObl
YMEHBIIICHUSI W MPEJOTBpPAlIEHUST HX BPEIHOTO BO3JAEHUCTBUS Ha OpPraHU3M
YEJI0BEKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHSTh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaxX IO3HAaHMS BEIIECTB U
XUMUYECKUX SBJICHUI;

JUISL  CIENBIX W CHA0OBUISIIUX OOYYaIOIIUXCSA: YMEHHE WCIOIh30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3amucu XMMHYECKUX

bopmyL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmass U HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  TPEJCTABICHUNA: O XUMHYECKOW  COCTaBJISIONMIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpa, pPOJM XHMHUU B IIO3HAHUU SIBJICHUU
npupoAsl, B  (QOPMUPOBAHUU MBIIUICHHS W  KYJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATIBHOM rPaMOTHOCTH, HEOOXOAUMOM ISl pEIlICHUs MPAKTUYECKUX 3a/1a4
U SKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAralIIle MOHATUS (XUMUYECKUA 3JEMEHT, aToM, M30ToMl, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJIAPHBIH OO0BEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATENIBHOCTD, CTENEHb OKUCJICHHS, XUMUYECKAsI CBS3b
(KkoBaJIeHTHAas, MOHHAsI, METAJIIMYECKAsl, BOJOPOAHAS ), KPUCTAIIMYECKAsl pELIETKA,
TUANBl ~XUMHUYECKUX  PEAKUUN, PaCTBOp, DJIEKTPOJIUTBI, HEDJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM peakUnUy, XUMHUYECKOE PABHOBECHE); TEOPHUH M 3aKOHbI (TEOpHUs
ANEKTPOJIMTUYECKON aucconmanuu, nepuoguyeckur 3akoH J[. M. Menneneesa,
3aKOH COXPAHEHHsI MacChl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPALLEHUS YHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUN SA3BIK XHUMHH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE INOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SBJICHHM, (DAaKTOJIOTMUECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOTYYCHUH M O€30MMaCHOM HCIOJIb30BAHUN BaXKHEUIINX HEOPTaHUYECKUX
BEILECTB B OBITY U MPAKTUYECKOMN ESITEIbHOCTH YEJIOBEKa;



c(OpMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTepHbIE NPU3HAKU TOHSATH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NpPHU
OMNMCaHUU HEOPTaHUYECKUX BEIIECTB U MX PEBPALLCHHIA;

c(hOpMUPOBAHHOCTh YMEHHM HCMOIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHus (HOopMyn BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEAKLUM,
cucrteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BELIECTB (yrapHblid ra3, YIJIEKHCIBIM ras3, aMMHAK, TaméHas
U3BECTh, HETALIEHAsl U3BECTh, MUTHEBAS CO/IA, IUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHUN OTNPEIENSITh BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUAYECKUX DJIEMEHTOB B COEIMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMUYECKOU
CBA3U (KOBAJICHTHAs, MOHHAs, METAJUIMYECKasi, BOAOPOJHAs) B COCIMHEHMSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIApHAasi,
WMOHHAs, METAJUTMYECKas), XapakTep Cpe/ibl B BOAHBIX paCTBOpPaX HEOPTaHUYECKHUX
COCTUHECHMU;

c(hOpMUPOBAHHOCTh yMEHUI yCTaHaBJIUBATh NPUHAIEKHOCTb
HEOPraHUYECKUX BEIIECTB MO HMX COCTaBy K OINpeAeNEHHOMY Kiaccy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIJIOThI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOAUYECKOTO 3aKoHa /J.
. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh yYMEHUN XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJeMeHTOB 14 mnepuonos Ilepuonnueckoil cucTteMsl
xumudeckux sneMeHtoB JI. M. MenneneeBa, MCHoOJIb3ys MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTanm, «9HEPreTUYECKUE YPOBHI, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOWCTB XMMHYECKUX JIEMEHTOB M MX COEIMHEHHU
10 IIEpUoIaM | rpymmnaM Ilepuoanyeckon CUCTEMbI XUMUYECKUX 31eMeHTOB JI. U.
Menpeneena;

chOpMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMUCHIBaTH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHUYECKUX BEUIECTB  pPAa3IMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TIE€HETUYECKOW CBA3M MEXKIY HEOpPraHMYEeCKUMU
BEILIECTBAMH C MMOMOUIBIO YPABHEHNU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKUE PEAKIMH T10
pa3nu4HBIM MpPU3HAKaM (YUCIY M COCTaBy pPEarupyrollUX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, W3MEHCHHUIO CTETICHEW OKHCJICHUS 3JIEMEHTOB, 0OpaTHMOCTU
peaKIMK, YYaCTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHM COCTaBIISATh YpPABHEHMS PEAKIMM pa3InyHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEaKIMi HOHHOTO 0OMEHa, yUUThIBas
YCIJIOBHSL, IIPU KOTOPBIX 3TU PEAKLIUHU UAYT 1O KOHIIA;



cOpPMUPOBAHHOCTh YMEHUH NPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KauyeCTBEHHBI COCTAB pPAa3JIMYHbIX HEOPTaHMYECKHUX BEIIECTB, pPACIIO3HABAThH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKHUX
BELIECTB;

c(OpPMHUPOBAHHOCTh ~YMEHHMM  pacKpblBaTh CYHIHOCTb  OKHCIUTEJIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIMNA TMOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEaKLHN;

c(OpPMUPOBAHHOCTh YMEHUN OOBSCHSATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakuuu OT pa3iINyYHbIX (DAKTOPOB; XapaKTEp CMEIICHNUS XUMUYECKOTO PaBHOBECHSI
B 3aBHCHMOCTH OT BHEIIHEro Bo3aeicTBus (npuHuun Jle llaTtense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE IMPOMBINIICHHOTO MOJyYEHUs CEpHON KHUCIOThI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUNH 00 OOIIMX HAy4YHBIX MPUHLUIAX U
HKOJIOTUYECKUX MPOOIeMax XUMUUYECKOTO POU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOAMUTH BBIYHMCICHHUS C MCIOIb30BAHHEM
MOHSATUS «MaccoBas JOJIsl BEIIECTBA B PacTBOpeE», OOBEMHBIX OTHOILEHUH Ta30B
IpU XUMHUYECKHX PEaKIUsiX, MAcChl BEIIECTBA UM 00BEMA T'a30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAacce WM OOBEMY OJHOIO M3 YYACTBYIOLIUX B PEaKLUU
BELIECTB, TEIJIOBOro 3((deKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, IPEBPALLEHUSI U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHM COOMIOAATh MpaBMiia MOIb30BaHUS XUMUYECKON
nocyAol M JabopaTopHbIM OOOpYIOBAaHMEM, a TakKKe MpaBuia OOpallEeHUs C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLUHUSMHU IO BBIIOJHEHUIO J1a00paTOPHBIX
XMUMHUYECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TUIAHUPOBATh M BBINOJHATH XHUMHUYECKUN
HKCIEPUMEHT (Pa3loKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTaJlM3aTopa,
ONpE/AeNIEHuE CpeAbl pPACTBOPOB BELIECTB C IOMOIIBIO  YHHBEPCAIBHOI'O
UHAMKATOpa, BIUSAHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XMMUYECKOM peaKlvy,
peakiuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peakuuu Ha cyiabdar-, kapOoHAT- H
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHUE SKCHEPUMEHTANbHBIX 3a/a4 IO
temam «Metamisl» U «HemeTtannabsl») B COOTBETCTBHM C MpaBWIAMH TEXHUKH
Oe30macHOCTH IpHU OOpallleHU! C BELIECTBAMH U J1a0OpaTOPHBIM 000pPYI0BAHUEM,
OPEICTaBISATh pPE3yJbTaTbl XUMHUYECKOI'O 3KCIEpUMEHTa B Qopme 3amucu
YPaBHEHUN COOTBETCTBYIOLIUX PEAKIUil U (OPMYyIUPOBATH BHIBOJBI Ha OCHOBE
ATHUX PE3YyJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH AHAJIU3UPOBATH XUMHUYECKYIO
UHPOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHMKOB (CpPEACTBA MacCOBOU
KOMMYHHUKaIK, UHTEpHET U ApYyTHUX);



chOpMUPOBAHHOCTh ~ yYMEHHH  CcOOMIOAATh  MpaBWIa  DKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH MESITEIHHOCTH B IIEJISAX
COXPAaHEHHUS CBOETO 3J0POBbS M OKPYXKAIOLIEHW INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA KUBbIE OPraHU3Mbl ONPENCIEHHBIX BEUIECTB, IOHUMAs
cmbicn mokazatens [IJIK, mosicHsaTe Ha mnpumMepax crnocoObl YMEHBIICHHUS W
NpEeAOTBPAIICHUS UX BPEHOTO BO3JACHCTBUS HA OPTaHK3M YEJIOBEKA;

JIs O0y4YaroUMXCsi ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHUE
OPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaxX IO3HAaHMS BEIIECTB U
XUMUYECKUX SBJICHUI;

JUISL  CIENbIX M CHAa0OBUIASIIUX OOYYaloIIUXCSA: YMEHHE HCIOJIb30BaATh
penbedHO-TOYCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3amucu XMMHYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Ne /i Kontponbnbsie  IlpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypenI
Pa3zgea 1. TeopeTuyeckue OCHOBbI OPraHUYEeCKOM XUMUM
[Ipenmer oprannuyeckoit xumuu. Teopus
1.1 CTPOECHUS OPTraHUYECKUX COCTUHEHUN A. 3 0 0
M. bytneposa
Hroro no pazgeny 3
Pa3znen 2. YrieBoaopoansl
2.1 IIpenenbHbIE YIIeBOAOPOIbI — AJIKAHBI 2 0 0
5 HenpenenbHble yriieBogOpOIbI: alKEHBI, 6 0 |
aJIKa/INeHbI, aJIKUHbI
2.3 Apomartnyeckue yrieBogopoibl 2 0 0
54 [IpupoaHbIe HCTOYHUKH YTIEBOJOPOIOB U 3 | 0
uX rnepepadoTka
Uroro no pazgeny 13
Pa3nen 3. Kuciopoacoaep:xaniue oprannyecKue coeInHeHnst
3.1 Crouptel. Genon 3 0 0
39 Anpaeruasl. KapOOHOBBIE KUCTOTHI. 7 0 1
CrnoxHble 3¢upbl
3.3 VrieBoanl 3 1 0




Hroro no pasneny 13
Pasznea 4. A3oTconeprkamye opraHudecKkue coeIuHeHust

4.1 AMUHBI. AMMHOKUCIIOTHI. benku 3
Uroro no pazgeny 3
Pa3pnen S. BeicOKOMOJIEKY IS PHBIE COCAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HaunmenoBanue pa3jiejioB U TeM nudpoBbie
Ne n/m P Konrpoabusie Ilpakruyeckune (witpp )
NporpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. Teopernyeckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u Ilepuoanueckas cuctemMa XUMHYECKUX 3 0 0
anemenToB /1. 1. MenaeneeBa
12 CrpoeHnue BemectBa. MHOrooOpasue 4 0 0
BEILIECTB
1.3 XHUMUYECKUE PEaKINU 6 1 1
Hroro no pasneny 13
Pasznen 2. Heopranuueckast Xumusi
2.1 Mertanibl 0 1
2.2 Hewmeramisr 1 1
23 CBsi3b HEOPraHMYECKUX U OPraHUUYECKHX ) 0 0
BEILIECTB
Hroro no pazgeny 17
Pasznen 3. Xumus u :Ku3HL
3.1 XuMHA U )KU3HDb 4 0 0
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

KonTtpoabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcebl

[Ipenmet oprannyeckoil XuMuu, e€
BO3HHUKHOBCHUC, PAa3BUTHUC U 3HAYCHUC

Teopust cTpoeHHsI OpraHUuYEeCKUX
coequHennii A. M. bytneposa, eé
OCHOBHBI€ MTOJIOKECHHUSI

[IpencraBnenue o kaaccuukanuu
opranuueckux euiects. Homenkiarypa
(cucremaTuveckas) U TpUBUAIbHBIC
Ha3BaHUS OPTaHUYECKUX BEIICCTB

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTHUYECKHUN AT

MertaH u 3TaH — NpoCTEHIIe
MNpEACTABUTCIIN AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

OTUJEH U NPONUIEH — IMPOCTENIINE
MIPEACTABUTENM AIIKEHOB

[Tpaktuueckas padota Ne 1. «Ilonyuenue
ATUJIEHA U U3yYEHHUE €TO CBOHCTBY

Ankanuenst. byraguen-1,3 u
MetunoyraaueH-1,3. [lomyuenue
CUHTETUYECKOTO Kay4dyKa 1 PE3UHBI




AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHMS,

10 TOMOJIOTUYECKUH psAll. ALIETHICH —
MPOCTEUILINN MPEICTABUTEIb AIIKHHOB

1 Beluncienus no ypaBHEHHUIO XUMUYECKOU
peakuuu

12 Apensbl: 6eH30J1 U TOJTyOJI. TOKCUYHOCTD
apeHoB

13 ['eneTnueckas cBA3b yriaeBOAOPOAOB,
MIPUHAUISKAIUX K Pa3IUYHBIM KJIaccaM
IIpupoaHbIE HCTOYHUKH YTIIEBOAOPOIOB:

14 NPUPOHBIN ra3 U MOMyTHBIE He(TAHbIC
rasbl, He)Th ¥ MPOAYKTHI €€ nepepaboTKu
[IpupoHbIE HICTOYHUKH YIIJIEBOIOPOIOB:

15 NPUPOHBIN ra3 U MOMyTHBIE He(TAHbIC
rasbl, He)Th ¥ MPOAYKTHI €€ nepepaboTKu

16 KonTponbnas pabota no pasaeny
«YTIIeBOIOPOABD

17 IIpenenbHbIE OTHOATOMHBIE CITUPTBHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b

13 MHoOroaToMHbI€ CIUPTHI: 3TUIEHTIIUKOJIb U
[JIMLIEPUH

19 ®deHo: CTPOCHNE MOJIEKYIIbI, PU3NYECKUE
1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anbreruasl: GopManbaeTua u
aneTanpaeru. AeTOH

21 OAHOOCHOBHBIE NpeeNbHbIe KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCYCHast

22 [TpakTuueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaH 1 OJICMHOBAas KHCJIOThI, KaK

23 MPEJCTaBUTENN BBICIIMX KapOOHOBBIX
KHUCJIOT

24 MpbL1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBIE
CrnoxHbie 3(UpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. [ HIAPOIN3 CIIOKHBIX
a¢upoB

2% XKupsbl: runponus, NpUMEHEHHE,
Ouosiornyeckas poJib KUPOB
VYrneBoabl: cocTaB, KiaccupUKaIus.

27 Baxueriuve npencTaBuTeNun: rioK03a,
¢bpyxTO3a, caxaposza

)3 Kpaxmai u nemitono3a kak npupoHbie
MOJIUMEPBI
KonrponsHas pabota no pazaeny

29 «Kucnopoaconepxaiiue opraHn4ecKue
COCIMHECHHUSI»

30 AMUHBI: METHJIAMUH U aHWJIMH
AMUHOKHUCIIOTHI KaK aM(pOTEpHbIE

31 OpraHNYeCKHUE COCTUHEHUS, UX
Ouosornueckoe 3Hadenue. [lenruapt

30 benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

1 OcCHOBHbIE OHATUS XUMHUU
BBICOKOMOJIEKYJISIPHBIX COESTUHEHUN

34 OCHOBHEBIE METOJILI CHHTE3A




[TnacTMacchl, KayqykH, BOJOKHA

BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTpOHHAS
KOH(pUTyparus aToMOB

Ilepnonnueckuit 3axoH u Ilepuoanueckas
cUCTeMa XUMHYECKuX sieMeHToB []. 1.
MenpeneeBa, ux CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHHSI AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYCCKUX 3JICMCHTOB U UX COGI[HHCHI/Iﬁ 10
TpyImaM U nepuojaam. 3HaueHUe
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
xumudeckux dyemenToB .M. Meneneena B
Pa3BUTUHU HAyKH

Crpoenue BeniecTBa. XuMHUYECKasl CBS3b, €€
BH/JIbI; MEXaHU3MBbI 00pa30BaHMS
KOBAJIEHTHOM CBsI3U. BogopoiHas cBs3b

BanieHTHOCTB. DNIEKTPOOTPULIATETEHOCTD.
CreneHn okucieHus. BemrecTsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HctrHHbBIE U KOMIOUIHBIE PACTBOPHI.
MaccoBas 10J14 BeIllecTBa B pacTBOpe




Knaccugukanus 1 HOMEHKIATypa
HEOPraHWYECKUX coeMHEeHu. [ 'eneTnueckas
CBSI3b HEOPTAaHWYECKUX BEIIECTB, PA3THIHBIX
KJ1aCcCOB

Knaccugukanus XuMHUUecKux peakuui B
HEOPraHUYEeCKOU U OPraHU4ECKON XUMUHU.
3aKOH COXpaHEHMs MACCHI BEILECTB; 3aKOH
COXPAHEHHUS U NPEBPAICHNAS SHEPTUU NIPU
XUMHYECKHX PEAKIHAX

CkopocTtb peakuuu. OOpaTuMbIe peaKIiu.
XUMHUYECKOE PAaBHOBECUE

10

[TpakTuueckas padora Ne 1. «Bnusiaue
pa3nuYHbIX (PAKTOPOB HA CKOPOCTh
XMMHUYECKON PEAKIIUN»

11

DJIeKTpoJIUTHYECKas Aucconuanus. [lonsatue
0 BoJtopoHOM mokasarene (pH) pactopa.
Peakiiuu nonHoro oomeHna. ['muponm3
OpFaHI/I‘-IeCKI/IX )41 H€OpFaHI/I‘-I€CKI/IX BCIICCTB

12

OKHUCIINTENEHO-BOCCTAHOBUTEIILHBIC
peaxmuu. [ToHsTHE 00 BIIEKTpOIH3E
pacIIaBoB U paCTBOPOB COJIEH

13

KonrponsHas pabota o pazaeny
«Teopernueckrne OCHOBBI XUMHU»

14

Merautbl, ux noJyioxkenue B [lepuognueckoit
CHUCTEME XUMHUUYECKUX AeMeHTOoB [[. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OOmIMe Gu3ndecKue cBOWCTBa
METaJIOB




15

CrinaBel METaJIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsHKEHUA METaJJIOB

16

XHWMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJJIOB (HATPHA, KaJlui, KaJIbIIUNA, MarHUH,
AITIOMUHUN) U UX COETUHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COCTUHEHUN

18

XUMHUYeCcKHe CBOMCTBA IIUHKA, JKeJie3a U NX
COCTUHEHUN

19

[Tpaktuyeckas padora Ne 2. "Perenue
HKCIEPUMEHTAIBHBIX 3334 110 TeMe
«Mertanne»"

20

Hewmeranibl, ux nmosoxxeHue B
[Tepuoanueckoil cucTeMe XUMUYECKUX
anemeHToB /I. . Menaeneena u
0COOEHHOCTH CTPOEHHS aTOMOB

21

®u3NYECKUEe CBOMCTBA HEMETAIIOB.
Annotponusi HEeMETaJUIOB (Ha pUMepe
KHCIIOpo/ia, cephl, hocdopa u yrieposa)

22

XHWUMUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U UX
COCTUHEHUN

23

XuMHUUecKue CBOMCTBaA a30Ta, hocodpa U Ux
COCIMHECHUI

24

XHWUMUYECKUE CBOMCTBA YIIIEpOa, KPEMHUS U
HUX COEeIUHEHUN

25

[IpumeHeHne BaXXHEUIINX HEMETAIIIIOB U UX
COCTUHEHUN

26

O00011IeHYE U cUCTEMAaTU3aLUs 3HAHUI 10




TeMe «HemeTamnsy. BeiaucieHus mo
YPaBHEHUSAM XUMUYECKUX PEAKIUA 1
TEPMOXUMHUYECKUE PACUETHI

[TpakTruyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAJIBHBIX 3a7a4 I10 TEME 1
"HemeTtanmst'"»

73 KontponbHas padoTa mo TeMam «MeTauib )
n «Hemeramisny

79 Heopranuueckue u oprannyeckue KUciaoThI. 1
Heoprannueckue n oprannueckre OCHOBaHUS
AM(poTepHbIC HEOpPraHUYECKUE U

30 OpraHUYECKUE COeTUHEHMS. | eHeTnueckas |
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB
Pone xumMun B ob6ecrieueHNH SK0JIOTHIECKOH,

31 SHEPTeTHUECKOHN U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTUU MEAUIUHBI
[TpencraBnenus 06 0OMUX HAYYHBIX

32 MIPUHIUIIAX IIPOMBIIUICHHOIO MTOJIYy4eHUS 1
BAKHEMIIMX BEILIECTB

33 UenoBek B MUpE BENIECTB U MaTEPUAIOB 1

34 X¥UMHA U 310pOBbE YEIOBEKA 1

OBIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

UHTEPHET
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