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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1o X¥MUHU Ha ypOBHE CpeaHEro oOuiero oopazoBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoit deneparmny,
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS (eepaibHOW 00pa30oBaTEIHHOM MPOTPAMMBI CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBiaeHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, ¢ yuérom KoHuenuuu npenojaBaHusi yueOHOTo HpeameTa
«Xumus» B 0o0pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit ®Denepanuu, pean3yOMIUX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrpaMMbl, U OCHOBHBIX MOJIO)KEHUH «CTpaTeruu pa3BUTHS
BocnuTaHud B Poccuiickoii @Penepauumu Ha nepuon a0 2025 roma» (Pacnopskenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0/M0B K pa3pa0OTKe MNporpaMMbl IO XHMHH, K OMNpEACTICHHI0 oOIien
CTpaTeru 0O0y4eHHsI, BOCOUTAHUS U Pa3BUTHUS OOyUalOlIUXCs CPeCTBaMU yueOHOro mpeaMera
«Xumus» st 10-11 xiaccoB Ha 06a30BOM YpPOBHE COCTABMIJIM KOHLENTYaJIbHBIE TOJIOKEHUS
OI'OC COO o B3auMOOOYCIIOBICHHOCTH L€Jiei, CoAep:KaHMs, pe3yJbTaTOB OOy4deHHs W
TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITYCKHHUKOB.

XuMuyeckoe o00pa3oBaHHE, TIOJy4yaeMO€ BBITYCKHHUKaMu  0oO0mIieo0pa3oBaTeabHON
OpraHu3alliM, SBISETCd HEOThEMJIEMOM YacThlo MX 00pa3oBaHHOCTH. OHO  CIIYyXHUT
3aBepUIAIOIIMM JTAllOM pealu3alii Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LIEHHOCTEH, TPHUCYIIMX LEJIOCTHOM CHUCTEeME XHUMHUYECKOro oOpa3oBaHUs. OTH ILIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MHUPOBO33PEHUSI M OOLIEH KyJIbTypbl
YeJIOBEeKa, a TaKKe HSKOJOrMYeckh OOOCHOBAaHHOTO OTHOILEHHUS K CBOEMY 3J0pPOBBIO U
pUpoIHOH cpene. Peannsyercs xumuyeckoe oOpazoBaHUEe 00y4aroIIMXCsl HA YPOBHE CPEIHETO
o0rmiero oOpa3zoBaHMs CpEeACTBAaMHM y4yeOHOro mpeamera «XHMHA», COACpKaHUE U TOCTPOCHUE
KOTOPOTO ONpEJENICHbl B IMpOrpaMMe IO XUMHUU C Y4E€TOM crneun(UKH HayKd XHUMHH, €€
3HAYEHUS B MMO3HAHUU MPUPOJIBI U B MATEPUAIBbHOM KU3HU OOIIECTBA, a TAKXKE C yU4ETOM OOIIUX
Hesnel ¥ MPUHIUIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEAHEr0 OOIIEero
oOpa3oBanus B Poccuiickoit @enepannu.

XUMHS KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HAyK UTPaeT 0coOyI0 pPOjib B COBPEMEHHOMN
[IUBUJIN3AIIMH, B CO3JaHUU HOBOM 0a3pl MaTepHajbHON KynbTypbl. OHa BHOCHT CBOW BKIJIaJ B
(dbopMUpOBaHKE PALMOHATILHOTO HAYYHOTO MBIIUIECHUS, B CO3JJaHHE LEJIOCTHOTO MPEICTaBICHUS
00 OKpyXaroleM MUpe KaKk O €IMHCTBE MPUPOIBI U YeJIOBeKa, KOTOpoe GOPMUPYETCS B XUMUHU
Ha OCHOBE MOHHMMAaHUS BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBS3H
MEX]y CTPOCHUEM BEIECTB, UX CBOUCTBAMH U BO3MOXKHBIMH 00J1aCTIMU IPUMEHEHHUS.

TecHo B3auMOJAEWCTBYST C JApPYTMMH €CTECTBEHHBIMM HAayKaMH, XHMHs CTala
HEOTHEMJIEMOI YacTbl0 MUPOBOM KyJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO TpyAa U
KHU3HU KaKaoro uieHa obmectBa. CoBpeMeHHass XMMUS Kak HayKa co3ujaTesibHas, Kak Hayka
BBICOKMX TEXHOJOIMH HaIpaBlieHa Ha peIIeHHE INIOOANbHBIX MPOOJIEeM yCTOMYMBOTO Pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, DJHEPTETHYECKOM, MHUIIEBOM, IKOJIOTHYECKON OE30MacHOCTH U
OXpaHbl 3J0POBbSI.

B cootBercTBUM € OOmMMMM LENSMH U NPUHIUIAMH CpPEIHEro OOIIero oOpa3oBaHMS
conepxanue npeamera « Xumus» (10—11 kmaccsl, 6a30BbIid yYpOBEHb U3yUEHHS) OPUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroUIMXcs, HEOOXOIUMYIO UM JUIS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOTO BKIIOUEHHS B KH3Hb COLUYMA,
MIPOJOHKEHNS 00pa30BaHUs B Pa3IMYHBIX 00JIACTSAX, HE CBSA3aHHBIX HEMIOCPEACTBEHHO C XUMHEH.

CocraBisioliuMu  peiMeTa «XUMUs» SBISAIOTCS 0azoBble Kypchl — «Opranudeckas
xumus» 1 «O0111as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COZIEpKaHUsI KOTOPBIX
SBJISTIOTCSI OCHOBBI 0a30BOM HAYKH: CUCTEMa 3HAHHUH 110 HEOPraHWYECKON XUMUH (C BKIIOUEHUEM
3HaHUU K3 oOuIel XUMUHK) U opraHudeckor xumuu. OopmMupoBaHUE AAHHON CHUCTEMbl 3HAHMM
Opyd HM3Y4YEHHUHU IpeIMeTa OOecleyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHs] BCEro MHOTrooOpasus
BEIIIECTB Ha OCHOBE OOIIUX MOHATHIA, 3aKOHOB ¥ TEOPUH XHUMHUH.



CtpykTypa conepxkanusi KypcoB — «Oprannueckas Xumusi» U «OO011ast 1 HeopraHudeckas
XUMHsD» chopMHpOBaHa B IMPOrpaMMe IO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/a K U3yUCHHIO
y4eOHOro MaTepuasia M OOYyCJOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM Ppa3BUTHEM 3HAHUM Ha
OTIpEeNIeIEHHBIX TEOPETHUECKUX YpPOBHsIX. Tak, B Kypce OpPraHWYeCKOW XUMHH BEIIeCTBA
paccMaTpUBAIOTCSl Ha YPOBHE KJIACCHYECKOM TEOPUH CTPOEHHS] OPraHMYeCKHX COEAMHEHHH, a
TaK)Ke Ha ypOBHE CTEPEOXMMHUYECKMX W DJIEKTPOHHBIX MPEICTABICHUNA O CTPOSHHWH BEUICCTB.
CeezneHus 00 M3y4yaeMbIX B Kypce BEIIECTBaxX JAIOTCS B Pa3BUTHH — OT YIJIEBOAOPOIOB [0
CJIO)KHBIX OMOJIOTHUYECKH aKTUBHBIX COCIMHEHHWH. B Kypce opraHMYecKod XWMHUH IMOTy4YaroT
pa3BuTHE C(OPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs IepBOHAYAIbHBIC
NPECTAaBICHUS O XUMUYECKOH CBSI3M, KIIACCH(PHUKAIIMOHHBIX MPU3HAKAX BEMIECTB, 3aBHCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHMS, O XUMUYECKOH pEaKIIiH.

[Tom HOBBIM yTJIOM 3peHHsI B mpenMeTe «XUMUsS» 0a30BOr0 YPOBHS pacCMaTpUBaETCS
U3yYEHHBII Ha YpPOBHE OCHOBHOIO OOIEro oO0pa3oBaHUS TEOPETHYECKHH Marepuail u
(aKTOJIOTHUYECKUE CBEJCHUS O BEUIECTBAX W XMMHUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHW4ecKas XUMUs» O0YyYaroIUMCs TPEAOCTaBIsAETCS BO3MOXHOCTh OCO3HATh
3HAYCHHE TEPHOAMUYECKOTO 3aKOHa C OOIIETEOPETHYECKMX M METOJOJOTHYECKUX MO3HIINH,
riny0ke TMOHATh MCTOPUYECKOEe HM3MEHEHHE (YHKIMHA 3TOro 3aKkoHa — OT oboOmiaromeit a0
OOBSICHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cuctema 3HaHUM O BaKHEHIIMX BeIIECTBaX, MX COCTaBe, CTPOCHUH, CBOMCTBAX U
NPUMEHEHNH, a TAK)KE 0 XUMHUUECKUX PEAKIIHSIX, X CYITHOCTH M 3aKOHOMEPHOCTSIX MPOTEKAHHSI
jnomonHsiercs B Kypcax 10 um 11 KkjaccoB aleMEHTaMU  COJCpXKaHUSA, HMEIOIIUMU
KYJIbTYPOJIOTHUECKUI W TPHUKIATHON XapakTep. OTH 3HAHHS CIIOCOOCTBYIOT TTOHMMAaHUIO
B3aUMOCBSI3M XUMHHM C JPYTUMH HayKaMH, pacKpblBaloT €€ poib B I03HABaTEIbHOH U
MPaKTUYECKON NEATEIFHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHTAHHIO YBaXXCHHS K MPOIECCY
TBOpYECTBA B O0JIACTH TEOPUHU M MPAKTUUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBIITYCKHHUKY
OPUECHTHUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOIIeMaX, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(POPMAIMIO M TPUMEHATh € Ul MOMOJIHEHUS 3HAHUM, pelieHus
MHTEJUIEKTYabHBIX W KCIIEPHUMEHTAFHBIX HCCIIEOBATEILCKUAX 3a1ad. B 1enoM conepkanne
y4eOHoro npeamera « XMMHs» JaHHOTO YPOBHS M3YUYEHHs OPUEHTHPOBAHO Ha (hOPMUpPOBAHHE Y
00yJaromuxcsi MUPOBO33PEHUYECKON OCHOBBI /ISl MOHUMaHUS (priocopckux MaeH, Takux Kak:
MaTepHalbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHN4YeCcKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTAaBOM W CTPOCHHUEM, MTO3HABAEMOCTh MTPUPOIHBIX SIBICHUN MyTEM SKCIIEPHMEHTA
U pELIeHHUsS NPOTUBOPEUMH MEXJy HOBBIMU (PaKTaMU U TEOPETHMUYECKHUMHM IPEANOCHUIKAMH,
OCO3HaHHE POJIM XUMHUH B PEUICHUH 3KOJOTHYECKUX MpoOeM, a Takke MpolsieM cOepexeHus
HHEPTreTUYECKUX PECYPCOB, CHIPhs, CO3/1aHUS HOBBIX TEXHOJIOTUI 1 MaTepHAJIOB.

B mname pemieHus 3amad  BOCHHMTAHUS, Pa3BUTHS W COIMAIHM3AIHMU  OOYYaOIIHXCS
IPUHATBIE TPOrPaMMON MO XUMHUHM MOJIXOABI K ONPEACICHHUIO COJEpKaHUS U TOCTPOCHUS
npeaMeTa TpeayCcMaTpuBaroT (popMUpOBaHNE YHHBEPCATBHBIX YUYCOHBIX ICHCTBUH, MMEIOIINX
0a30Bo€ 3HaYCHME ISl PA3JIIMYHBIX BUIOB JESITEIBHOCTU: PEIICHHs MPOOIIeM, ITOUCKa, aHAIN3a U
00paboTKn HHpOpMAIMK, HEOOXOJUMBIX JUIsl MPUOOPETEHUS OIbITa MPAKTHUYECKOH H
UCCIIEI0BATENIbCKON AEATENbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IIO3HAHUH XMMHUHU.

B mpakTuke npernogaBaHusi XMMUHM KaK Ha YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHMsI, TaK U
Ha ypOBHE cpeaHero oomiero oOpa3oBaHMs, TpPU  ONPEACICHUU  COJEep)KaTeIbHON
XapaKTEPUCTHKH eIl W3y4eHHUs MpeaMeTa HalpaBlIeHHEM IEPBOCTEIICHHON 3HAYMMOCTH
TPaJUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XUMHUYECKOW HAyKM Kak o0jacTu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHYECKOW MACATEIBHOCTH YeNOBeKa M KaK OIHOTO W3
KOMIIOHEHTOB MHPOBOM KyJbTyphl. C METOJMUYECKOW TOUKM 3peHHs TaKOH NOJAXO0X K
OTIPENIEIICHUIO TIeTICH U3yYeHUs TIpeIMEeTa SIBIISICTCS BITOJTHE ONPABIaHHBIM.

CornacHo JaHHOM TOYKE 3PEHUS TJaBHBIMHU IIENSAMH H3Y4YeHMs IpeaMmeTa «XUMHS» Ha
6a3oBom ypoBHe (10 —11 kJ1.) ABISIFOTCS:



e (GOpMHpPOBAHHE CHCTEMbl XHUMHUYCCKHX 3HAHMM KaK Ba)KHEHIIEH COCTaBIISIONICH
GCTGCTBCHHO-Hay‘{HOﬁ KapTUHbBI MHUpa, B OCHOBC KOTOpOfI JICKAT KIIKOYECBBLIC ITOHATHA,
¢dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPUU XUMHUH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
MOHUMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUN MHPOBO33PEHUECKOTO Xapakrepa,
03HAKOMJIEHHE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHHUS,

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MMO3HAHUS BEUIECTB U
XUMHUYECKHX peakuuil, HeOOXOIUMBIX JUIsl IPHUOOPETEHUsI YMEHUI OpUEHTUPOBATHCS B
MUPE BEIIECTB U XUMHUYECKUX SBJICHHIA, UMEIOLIUX MECTO B IPUPO/JIE, B IPAKTHUECKON U
MMOBCEIHEBHOM KU3HU,

® pa3BUTHE YMEHMH U CHOCOOOB JESATENIbHOCTH, CBA3aHHBIX C HaONIOJIEHHEM U
OOBSICHEHHEM XHUMHYECKOTO JKCIEPUMEHTa, COOJIOJCHUEM TpaBMWiI 0e30MacHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atuMm, coaeprkaTenbHas XapaKTepUCTHKA LeJIel U 3a1a4 U3YUYeHHs MpeaMeTa B
porpaMMe Mo XMMHH YyTOYHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH MPUOPUTETAMU
B cHCTeMe cpenHero obmiero obOpaszoBanus. CerofHsi B MpenojaBaHUM XUMHH B OOJbIIEH
CTEMEeHH OTAAETCS TNPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJEepKaHus OO0ydyeHus,
OpUEHTHUPOBAHHOW HAa TIOJTOTOBKY BBIYCKHHKA OOIICOOpa3oBaTeNbHONW OpraHU3aIlny,
BJIQ/ICIOIIET0 He HAOOpOM 3HaHUM, a (YHKIMOHAJIHHOW TPAMOTHOCTHIO, TO €CTh CIIOCO0AMU U
YMCHUSAMU aKTHUBHOI'O MOJIYUCHUA 3HAHUHN U NPpUMCHCHUA HUX B peaJIBHOﬁ JKU3HU JIS1 PCIICHUA
MPAKTHYECKHX 3a7au.

B cBa3su ¢ 3tuUMm Inpru MH3YUCHUH MPECaAMETA «XHUMU» JOMUHHPYIOIICC 3HAUCHUC
MPUOOPETAIOT TaKUE IeNU U 33/1a4H, KaK:

aganTanus  OOy4alolMXCS K  YCJIOBHSIM  JUHAMUYHO  pPa3BUBAIOLICTOCS  MUDA,
dbopMupOBaHHE MHTEIUIEKTYaJlbHO pAa3BUTONW JIMYHOCTH, TOTOBOM K C€aMOOOpPa30BaHHUIO,
COTPYAHUYCCTBY, CaAMOCTOATCIBHOMY MPUHATHIO TPaMOTHBIX peHIeHI/If/'I B KOHKPCTHBIX
KU3HEHHBIX CUTYAIIUIX, CBS3aHHBIX C BEIIECTBAMU U UX MIPUMEHEHUEM;

dopmupoBaHHe y OOYYarOIIMXCsS KIFOYEBBIX HABBHIKOB (KJIIOYEBBIX KOMIICTEHIINN),
MMEIOLINX YHUBEpPCAIbHOE 3HAUCHUE ISl PA3IUYHBIX BUJOB JIEATEIBHOCTH: PEIICHUs POOIeM,
MoWcKa, aHaim3a W 00paboTku WHQOpMAIMK, HEOOXOAMMBIX IS TMPUOOPETCHHS OIbITa
JESTEIbHOCTH, KOTOpasl 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUM XUMHH, a TaKKe JIJS OLEHKHU C
MO3UIMI 3KOJIOTHYECKON 0€30I1aCHOCTH XapaKTepa BIHUSHUS BEIIECTB U XMMHUECKHUX IIPOLIECCOB
Ha OpPTraHK3M YeJIOBeKa U IPUPOIHYIO CPEmdy;

Pa3BUTHUC MMO3HABATCIBbHBIX MHTCPCCOB, MHTCIINICKTYAJIbHBIX U TBOPYCCKUX CIOCOOHOCTEMN
00y4JaromuXxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XUMHH B
COOTBCTCTBHUU C ) KU3HCHHBIMH HOTp€6HOCT$IMI/I, HCIIOJIB30BaTh COBPEMCHHBIC I/IH(i)OpMaIII/IOHHBIG
TEXHOJIOTHH JIJIsl TOUCKA U aHalIu3a y4eOHO! U HayYHO-TIONMYJIspHON HH(GOPMAlUU XUMHYECKOTO
COJIEpKaHuUs;

dbopMupOBaHUE U pa3BUTHE y 00YUYAIOUINXCS aCCOIMATUBHOTO U JIOTUYECKOTO MBIILICHUS,
HaOJIOaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPble OCOOCHHO HEOOXOIUMBI, B
YACTHOCTH, MIPH MJIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIMTaHHE Yy oOOydaromuxcs YOeKIEHHOCTH B TyMaHUCTHYECKOH HamnpaBiIe€HHOCTH
XUMHHM, €€ Ba)XHOM poIM B  pEUICHHH T[JIOOANBHBIX  MpPOOJIEM  palMOHAIHLHOTO
MMpUpPOAOIIOJIL30BAHNA, IMOMOJHCHHUA OSHCPIrCTHUYCCKUX PECYPCOB U COXpPAaHCHUA HNPUPOAHOTO
paBHOBECHS, OCO3HAHHUA HEOOXOJUMOCTH OEpeKHOTO OTHOLIEHUS K TMPUPOJE U CBOEMY
30pOBbLIO, 4 TAKKE HpI/IO6pCTeHI/ISI OIIbITa MCIIOJIB30BAHUS IMOJTYYCHHBIX 3HAHUU IJId IPUHATHA
IPaMOTHBIX PEIICHUN B CUTYaIUsX, CBI3aHHBIX C XUMHUUECKUMH SIBIICHUSIMHU.

B yuebOHOM 1ulaHE cpeaHero ooOuero oOpa3oBaHHA YUeOHBIM MpeaMeT «XUMUs»,
M3y4aeMblii Ha 6a30BOM YPOBHE, SIBJISIETCS 00s13aTEIbHBIM Y4eOHBIM MPEAMETOM.



OO1iee yuClIO Y4acoB, OTBEAEHHBIX JJIS M3YyUYEHUs] XMMUHU, HA 0a30BOM YPOBHE CPEIHETO
obmiero obpazoBanusi, coctaBiser 68 yacos: B 10 xmacce — 34 yaca (1 yac B Hexmemo), B 11
kiacce — 34 gaca (1 gac B Hezenio).

COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0OCHOBBI OPraHNYECKON XUMUH

[IpeameTr opraHn4ecKOi XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHHUE B MOJYYCHUH
HOBBIX BEIIIECTB U MaTepUasoB. Teopus CTpOEHU OpraHndeckux coeaiuHeHnii A. M. bytneposa,
e€ ocHoBHble NoOJOXeHUs. CTpyKTypHble (GOpMyJbl OpraHMYecKHX BemiecTB. ['omosorus,
n30Mepus. XMMHUYECKasi CBSA3b B OPraHUYECKUX COCIUHEHUAX — OJJMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o  kiaccupukalud  OpraHMYeckux  BemecTB.  HomeHkiaTtypa
OpPraHMYECKHUX COCJMHEHHH (CHUCTeMaTHuyecKas) M TpHUBHMAJbHbIC HAa3BaHMUSA BaXHEUIIMX
IIPEACTABUTENEH KIACCOB OPTaHMYECKUX BEIIECTB.

OKCIIEpUMEHTAIIBHBIE METO/bl U3yUEHUS BEIIECTB M UX MPEBPALICHUI: 03HAKOMIIEHHE C
oOpa3laMu OpraHM4ecKuX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpPraHMYeCKHUX BEIIEeCTB, HAOJIOJEHWE W ONHCaHHE JAEMOHCTPALMOHHBIX OMNBITOB IO
MIPEBPALCHUIO OPTaHUYECKUX BEIIECTB MPU HarpeBaHuM (IJIaBjieHHe, OOyTIIMBaHUE U TOPEHHE).

Yraesonoponbl

AJIKaHBI: COCTaB W CTPOCHHE, T'OMOJIOTMYECKMH psA. MeTaH M 3TaH — NpOCTEHIINE
NPEJCTaBUTENIN AaJIKaHOB: (PHU3MUECKME M XHMHUYECKHE CBOMCTBa (peakiMM 3aMelIeHus |
TOpPEeHMs ), HaX0KJIeHUE B IPUPO/JIE, MOITyYSHUE U IPUMEHEHUE.

AJTIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTHIEH U MPOMNWIEH — MPOCTEHIINE
MPEJICTAaBUTENIN AJIKEHOB: (U3MYECKHe M XUMHYECKHE CBOICTBa (peakiuH THIPUPOBAHUS,
rajlor€HUPOBAHNUs, TUAPATALUN, OKUCIEHUS U ITOJIMMEPHU3ALIUN), ITOJyY€HUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u MmetwnOytanueH-1,3: CTpoeHHE, BaKHEUITHE XUMHUYECKHE
cBO¥icTBA (peakius noaumepusanun). [losyueHne CHHTETHYECKOTO KaydyKa U pE3UHBI.

AJKUMHBI: COCTaB M OCOOCHHOCTH CTPOCHMS, TOMOJOTHYECKHH psa. ALETHIeH —
NPOCTEUIINI MPeJICTABUTENb AIKUHOB: COCTaB, CTPOECHUE, PU3NUECKUE U XUMHUYECKHE CBOMCTBA
(peakuuy TMIPUPOBAHUS, TAIOT€HUPOBAHMSI, THIpaTallui, TOPEHUSI), TIOJTyYEHHE U TPUMEHEHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3MUECKHE W XHMHYECKHE CBONCTBa (peakuuu
rajJloreHUPOBAaHNS U HUTPOBAHMSI), IMOJIyUeHHE U TNpUMeHeHue. Tonyon: cocmas, cmpoemue,
Qusuueckue u XumuiecKue ceolcmea (peaKyuu 2aio02eHUposanus U HUMpPOBAHUs), NOLyUeHue U
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTHueckas CBSA3b MEXKIy YIVIEBOJAOPOJAMH,
IIPUHAUIEKAIIMMHU K pa3IMYHbIM KJIacCaM.

[IpuponHble UCTOYHUKHU YIIIEBOAOPOAOB. [IpupoaHblii Ta3 U MonyTHbIE HEQTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOoTku HePTH: TMEpPeroHka, KPEeKUHT
(TepMuyUecKHii, KaTanuTUYECKUi), mupoiu3. [IponykTel nepepaboTku HEPTH, UX TPUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOAYKTHI €ro nepepadoTKy.

OKCIIEpUMEHTAIbHBIE METO/ABI M3YUYEHHS BEIIECTB M WX INPEBPALICHUMN: O3HAKOMIICHUE C
o0pa3iaMu MmIacTMacc, KaydyKoB U pe3uHbl, kojutekuuu «HepTb» u «Yronb», MoienupoBaHue
MOJIEKYJ1 YIJIEBOJAOPOJOB M TaJOr€HONPOU3BOIHBIX, IPOBEIECHUE NPAKTUUYECKON pPabOTHI:
[IOJIyYEHUE YTUIICHA U U3YUYEHUE €r0 CBOMCTB.

Pacuétnble 3anaun.




Bbruucienust 1mo ypaBHEHMIO XHUMHMYECKOW peakuuu (Macchl, 00BbEMa, KOIUYECTBA
MCXOJHOIO BEIIECTBA WM MPOJAYKTAa peaklUuu IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO U3 UCXO/HBIX BELIECTB WM IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kamue opranuueckue coeJuHeHHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHHUE, (PHU3UYECKUE U
XUMHUYECKHE CBOWCTBA (peakluu C aKTUBHBIMH MeETaJlJlaMH, TajJoreHOBOJOPOJaMH, TOpPEHHUE),
IIpUMeHeHne. BogopoaHble cBsI3u MeX1y MOJIEKYJIaMH CIIUPTOB. [[eficTBUE MeTaHOJa M 3TaHOJIA
Ha OpPTraHu3M YeJIOBeKa.

MHoroaToMHble CHHUPTHL. OTUJICHIVIMKONb W TIHUIEPUH: CTpOeHHE, (U3NYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOICHCTBUE CO MIETOYHBIMU METaJlJIaMH, KAUeCTBEHHAsl peakius Ha
MHOIOaTOMHBIE cIUpPTHI). JlelicTBue Ha opraHu3Mm uenoBeka. [IpumeHeHWe riuuepuHa U
STUJICHTJIUKOJISL.

@deHoN: CTpOECHUE MOJEKYJbl, (HU3MUECKHEe M XUMHUYECKHE CBOHCTBA. TOKCHYHOCTD
¢denona. [Ipumenenue genona.

Anpreruasl M kemouwvl. DopManbIeruj, aueTanbAeTHI: CTpoeHue, (uznyeckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHCIEHUS U BOCCTAHOBJICHHS, KAaU€CTBEHHbIE pEaKIIMH),
[I0JIy4YE€HUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeeNIbHbIE KApOOHOBBIE KUCIOTH. MypaBbUHASI U YKCYCHAsl KUCIOTBI:
CTpOeHHUE, PU3NUECKUE U XUMHUYECKUE CBOMCTBA (CBOWCTBA, OOIIME IS KJlacca KUCIOT, peaKus
sTepuduKanMm), moidyuyeHue u npuMmeHeHue. CrTeapuHOBas M OJEMHOBas KHUCJIOTBHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
HUX MOIOIIEE NJEUCTBHUE.

CrnoxHsble >pUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MIPONN3 CIOXKHBIX 3(PHUPOB.
Kupsl. ['maponns xupos. [Ipumenenne xupos. buosornueckas poib )KUPOB.

VYriaeBojpsl: COCTaB, KiacCU(pUKaLus yriieBOI0B (MOHO-, M- U Mosincaxapusl). [ moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHSI MOJEKYJbl, (PU3MUECKHe U XHUMHUYECKUE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcuaoM Meau(ll), okucieHme aMMUAYHBIM PacTBOPOM
okcuna cepeOpa(l), BoccTaHoBiIeHHe, OpOKEHHE TJIIOKO3bl), HAXOXKICHHE B MPUPOJIE,
npuMeHeHue, Ouosoruyeckas poib. @orocunre3. Ppykro3a Kak H30Mep TITFOKO3BI.

Kpaxman n nemnmronosa kak npupojHsle noaumepsl. CTpoeHne Kpaxmaiaa U LEJUTI0I03bI.
dusnyeckre 1 XUMUYECKHEe CBOMCTBA KpaxMaia (TUAPOIN3, KaueCTBEHHAs! PEaKLUs C HOJIOM).

OKCrepuMEeHTaJIbHbIE METObl W3Y4YEeHMsI BEIIeCTB U MX MPEBpalleHH: NpOBEACHUE,
HaOJIoIGHUe W ONMCaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHBIC
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHe dTaHoda okcugoMm Meau(ll)), mMHOroaromMHBIX
cnupToB (B3auMopelcTBue ImuepuHa ¢ ruapokcuaoM wmeau(Il)), ampaerngoB (oxkuciaeHHe
aMMHauHbIM pacTBopoM okcuaa cepedpa(l) m ruppoxkcunom wmeau(ll), B3ammoneiicTBue
KpaxMaja C HOJOM), NpPOBEJCHUE TMPaKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCJIOTHI.

PacuérHsle 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBa HWJIM MPOAYKTa PEAKIMU IO HM3BECTHBIM Macce, 00BbEMY, KOJINYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHIH).

A3oTcozeprkaliue OpraHn4eckiue COeTMHEHNS.

AMUHOKUCIIOTBI Kak amQoTepHble OpraHudyeckue coenuHeHus. @Pusznyeckue u
XMMUYECKHE CBOMCTBAa aMHHOKHUCIOT (Ha MpuMepe TINMIMHA). buonoruyeckoe 3HaueHUe
amMuHOKHCHOT. [lenTunap.

benkn kak NMpUpPOAHBIE BBICOKOMOJEKYJSIpHBIE cOeqUHEHMs. llepBuuHas, BTOpUYHAs U
TpeTuyHasi CTpPyKTypa OenkoB. XHMMHYECKHE CBOWCTBAa O€JIKOB: TUAPOJIN3, JEHATypauus,
Ka4eCTBEHHBIC pPeaKIuK Ha OeNKH.



OKCIepUMEHTAJIbHBIE METOABI M3YyUEHUs BEIIECTB W MX NpPEBpallleHH: HaOII0JIeHHE U
ONMCaHWE JEMOHCTPAIMOHHBIX OMBITOB: JCHATypalus OCJIKOB IpPH HArpeBaHWH, IBETHHIE
peaxiuu OeIKoB.

BbicokoMoIeKyISIpHBbIE COeMHEHUS

OCHOBHBIC TOHATUS XMUMHMU BBICOKOMOJICKYJISIPHBIX COCIUHEHUH: MOHOMEp, MHOJIHMED,
CTPYKTYpPHOE 3BEHO, CTETCHb IOJIMMEPU3AlNU, CPEAHSsA MOJIeKyIsipHas wmacca. OCHOBHBIE
METO/bI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COSAMHEHHUH — MOJUMEpPHU3aIsl U TOJTUKOHCHCAITHSL.

DKcrepruMeHTaTbHBIE METOJIbl M3YYCHHUSI BEIIECTB M WX MPEBPALICHUN: O3HAKOMIICHHE C
00pa3iaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpenMeTHbIE CBSI3U.

Peanuzanus MeXIpeIMETHBIX CBA3€H NMPH U3yuyeHHM opraHuyeckoi xumuu B 10 Kiacce
OCYILIECTBIISIETCSl Yepe3 HCIONb30BaHUE KaK OOIMX eCTECTBEHHO-HAYYHBIX IOHSTHH, TaK W
MIOHSATHH, ABJSIOIUXCA CUCTEMHBIMU JIJIsl OT/IENIBHBIX MPEJIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTecTBEHHO-HAYYHbBIC TIOHITHS: SIBICHHE, HAY4HbIH (DakT, THIIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIAacCUPHUKAIMA, MEPUOJUYHOCTh, HAOIIOACHUE, H3MEpEHHeE,
HKCTIEPUMEHT, MOJICTTHPOBAHUE.

dusuka: MaTepusi, JHEPTUsi, Macca, aTOM, HJIEKTPOH, MOJIEKYJIa, SHEPIreTUYECKHI YPOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHoOe COCTOSIHUE BEIIECTBa, (PM3MYECKHE BEITMYUHBI U €IIUHHIIBI
UX U3MEPEHUs.

buonorus: xnerka, opranusm, O6mochepa, oOMEeH BellecTB B opraHuszMe, (HOTOCHUHTES,
OMOJIOTUYECKN aKTHUBHBIE BeleCTBa (O€IKH, yIIeBOAbI, XKHUPHL, PEPMEHTHI).

['eorpadus: MUHEpaIbl, TOPHBIE TTOPOIBI, TIOJIE3HBIC NCKOTIAEMBbIE, TOTLUIUBO, PECYPCHI.

TexXHONOorHs: MUIEBbIE MPOAYKThI, OCHOBBI PAllMOHAIBHOTO MUTAHU, MOIOIINE CPE/ICTBA,
JICKapCTBEHHBIC H KOCMETHYECKHE MPETapaThl, MaTepHalbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XUMHU

XUMHUYEeCKUH 3eMeHT. AToM. Sapo aroma, H30TONBL. OIJIEKTPOHHAs O0O0OJIOUKA.
DOHepreTuyeckue YpoBHH, NMOJAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d- 31eMeHnThl. OcoOeHHOCTH
pacnpeziesieHus: 3JIEKTPOHOB MO0 OpOUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepnonnueckuit 3akoH n Ilepmonmueckas cucrtema XUMHYECKHX dieMeHToB [[. .
MenneneeBa. CBsA3b nepuoaMYECKOro 3akoHa M [lepuonmyeckoil CHUCTEMBI XUMHYECKHX
anemeHToB JI. 1. MenzeneeBa ¢ COBPEMEHHOM TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XUMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB
I10 TpyNnam 1 nepuoaam. 3HadeHHe MEPUOIUIECKOro 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHMMHUYECKas CBsS3b. BUIbI XUMHUYECKOW CBA3M (KOBaJIEHTHAS
HEeNoJIsIpHasl W TOJspHas, MOHHAs, MeTajuindeckas). MexaHusMbl 0Opa3oBaHUsl KOBAJIEHTHOM
XUMUYECKOH CBA3M (OOMEHHBIH M JJOHOPHO-aKIENTOpHBINH). Bomoponnas cBs3b. BajgeHTHOCTS.
DIEKTPOOTPULIATENBHOCTh. CTeNeHb OKUCIeHUs. IOHBI: KATHOHBI U AaHHOHBI.

BemecTBa MOJNEKYJISIPHOIO U HEMOJIEKYJISIPHOIO CTPOECHMSI. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTAUIMYECKUX PEMIETOK. 3aBHCUMOCTh CBOMCTBA BEIIECTB OT THIA
KPUCTAJUIMYECKOU PELIETKU.

[TonsiTne 0 nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILECTBA B pacTBOpE.



Knaccudukanuss HeopraHMueckux coenuHeHud. HoMmeHkiaTypa HeOpraHHYeCKHX
BEIIECTB. ['eHeTHueckas CBsI3b HEOPTaHWYECKHUX BEIIECTB, MPUHAMICKANINX K Pa3THIHBIM
KJIacCaM.

Xumuyeckass peakuus. Knaccupukanus XUMHYECKHX peakUuid B HEOPraHUYeCcKOW U
OpraHWYECKOM XMMHUH. 3aKOH COXPAaHEHUS MACCHl BEIECTB, 3aKOH COXPAHEHMS U MPEBpaALICHUS
SHEPTUU MPU XUMHUYECKUX PEaAKITUIX.

CkopocTh peakiu, €€ 3aBUCUMOCTh OT pa3NudHbIX (akTopoB. OOpaTUMbIe peakKivu.
Xumudeckoe paBHOBecue. (DakTopbl, BIMSAIONIME HAa COCTOSHUE XHMHYECKOTO pPaBHOBECHSI.
[Tpunuun Jle Hlarense.

OnekTponuTtrdeckas aucconuarnus. CumpHble W ciiadbie d7eKTponuThl. Cpesa BOJTHBIX
pPacTBOPOB BEIIECTB: KUCIAs, HEUTpaJIbHAs, IEJTOYHAs.

OKHCIIUTETFHO-BOCCTAHOBHUTEIIBHBIC PEAKITUH.

DKCneprUMeHTaIbHbIE METOAbl M3YUYEHHUs BEIIECTB M HUX MPEeBpallleHH: JeMOHCTpanus
tabmui «llepuoguyeckas cuctema xumudeckux siaeMeHToB [[. M. MenneneeBa», m3zyueHue
MoOJieTiell KPHUCTAJUIMYECKUX PEmETOK, HAOMIOJACHHEe M OMUCaHHE JIEMOHCTPAIMOHHBIX H
a00paTOPHBIX OMBITOB (Pa3loKEHHE NEPOKCHAA BOAOPOJAa B TMPUCYTCTBUU KaTalM3aTopa,
ONpeJIeTIEHUE CPellbl PAaCTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOTO WHJMKATOPA, PEaKIMU
MOHHOTO OOMeEHa), MpOBEIEeHHE MpPAaKTHUeCKON paboThl «BiusHue pa3nuyHbIXx (AKTOpPOB Ha
CKOPOCTb XUMHUYECKOU PEaKIINI.

Pacuétnsie 3amaumn.

PacuéTel no ypaBHEHUSIM XUMUYECKUX PEAKLUNA, B TOM YHCIIE€ TEPMOXUMHUYECKUE PACUETHI,
pPacy€Thl C UCMOJIB30BAHUEM MOHATUS «MACCOBAsS JIOJIS BEILIECTBAY.

Heopranuyeckasi Xumus

Hemeramnsl. Ilonoxenne HemeramioB B Ilepuoguueckoil cucreMe XMMHYECKHUX
anemenToB J[. U. MenneneeBa M OCOOCHHOCTH CTpPOEHHUsI aTOMOB. (DU3WYECKUE CBOWMCTBA
HEMETAaJUTOB. AJUIOTPOTHS HEMETAIOB (Ha MpUMEpe KUCIOPoia, cepbl, hocdopa u yrieposa).

XUMUYECKHE CBOWCTBA BAXKHEWIIMX HEMETAJUIOB (TaloOreHOB, cephl, a3oTa, docdopa,
yIJIepo/ia U KPEMHUS) U UX COCTMHEHUI (OKCHIOB, KUCJIOPOICOACPIKAIITUX KHUCIIOT, BOJOPOIHBIX
COCIMHEHMUI).

[IpruMmeHeHne BaXKHEUIIINX HEMETAVIOB U UX COCTMHEHUN.

Mertamel. [lonoxenne metamios B [lepuoandeckoi cucreMe XUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS JIEKTPOHHBIX O0OJIOYEK aTOMOB MeTayuioB. OOmime
¢busnyeckue cBoiicTBa MeTaioB. CIUIaBbl METAIOB. DJNEKTPOXUMUYECKUN PsII HAMPSKCHHIMA
METAJLIOB.

XUMHUYECKUE CBOMCTBA BAXKHEMIIMX METAJUIOB (HATpWil, Kalnui, KalblUil, MarHuw,
ATIOMUHHN, IUHK, XPOM, KeJle30, MEJlb) U UX COCTUHEHHIA.

O61ue ciocoObl momydeHust MeTauioB. [I[puMeHeHne MeTauioB B OBITY U TEXHUKE.

DKCIEpUMEHTAIBHBIE METOJBl HW3YUYEHHUs BEIIECTB M WX TNPEBPAIICHUNA: H3YYCHHUE
KOJUTeKIUuu «MeTalipl U CIJIaBbl», OOpa3Il0OB HEMETAJUIOB, PEIICHHE SKCIePUMEHTAITBHBIX
3amay, HaONIOJACHWE W  ONMUCAaHWE JIEMOHCTPAIIMOHHBIX W  JAOOPATOPHBIX  OIBITOB
(B3auMoOJeHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMU KHCIIOT M LIEIOYEH, KauyeCTBEHHBIE
peakIuy Ha KaTHOHBI METaJIIOB).

Pacuérnsie 3amayn.

Pacuérel mMaccel BemecTBa Wi 00BEMa Tra3oB IO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Win 00BhEMY OJHOTO M3 YUYaCTBYIOIIMX B PEAKIIMHU BEIIECTB, pacdyéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MIPOTYKTOB PEAKIINHU, €CITH OJTHO U3 BEIIECTB UMEET IMIPUMECH.

XuMus 4 )KU3Hb

Ponb xuMuu B o0ecrieueHnn 3KOJI0TrHUeCKOM, SHEPreTUUeCKOi U MUIeBoi 0e30MacHOCTH,
pa3BUTHU MeaMLMHBL. [loHSATHE O HAyYHBIX METOJAaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKuid.



[IpencraBnenus o006 OOHmIMX HAayYHBIX MPUHLOUIAX T[POMBIIUIEHHOTO ITOJYy4EHUS
BAKHEUIINX BEIIECTB.

YenoBek B MHpE BELIECTB U MaTEPUAIOB: BAKHEHIINE CTPOUTEIBHBIE MaTepHAIbI,
KOHCTPYKLMOHHBIE MaTepuaibl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuaibl M AJIEKTPOHHKH,
HaHOMaTepHalibl, OpraHMUECKUEe U MUHEpaJIbHbIE YJOOPEHUS.

XuUMHS U 3[0pOBbE 4YeJIOBEKa: MpaBUja HCIOJB30BaHUS JIEKAPCTBEHHBIX MPENapaTosB,
npaBuiia 6e30MacHOr0 MCIIOJIb30BaHMS MTPENapaToB OBITOBOM XUMHUH B TOBCETHEBHOM KU3HHU.

MexnpenMeTHbIE CBSI3U.

Peanuzanus MeXnpeaMETHBIX CBA3EH MpU M3YYEHHUU OOIEH M HeOpraHMYeCKOW XMMUU B
11 xmacce ocyuiecTBisSeTCs Yepe3 UCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHIH,
TaK U NOHATHH, SBJISIOIIMXCSA CUCTEMHBIMH NIl OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYUYHOTO
[UKJIA.

OOmme ecTecTBEHHO-HAyYHbIe MOHATHS: HAayudHBIH (DakT, THUIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHHTE3,  KJacCUPUKalus,  MNEepPUOJUYHOCTb,  HAOJIOJEHHE,  DKCHEPHUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SBJICHUE.

®duszuka: MaTepus, SHEprusi, mMacca, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOIl,
PalMOaKTUBHOCTh, MOJIEKYJA, SHEPreTHUECKUI YypOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSTHUE BEIeCTBa, GPU3NYECKUE BEIUYNHBI U €IUHUIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kieTka, OpraHumsM, 3KOCHUCTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasibl, TOPHBIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

Texnonorus: XUMHUYECKasi  MPOMBIIUIEHHOCTh,  METAJUIyprus,  HpPOU3BOACTBO
CTPOUTEINIBHBIX MaTepUaoB, CEJIbCKOXO35IICTBEHHOE IIPOU3BOJICTBO, MUILEBAsI
IIPOMBIIIIIEHHOCTh, (papManeBTHYECKasi TMPOMBIIUIEHHOCTh, MPOU3BOACTBO KOCMETHUYECKUX
IIPENapaToB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTE€pHAJIOB, 3JEKTPOHHAS MPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.

IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHUSA TIMPOI'PAMMBI 11O XUMHUU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHMA K pe3yJibTaTaM OCBOCHHS OO0YyYaroIIUMHCS
IporpaMM cpeaHero ooiero oOpa3zoBaHUs (JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM sl pa3pabOTKH IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
IIPOrpaMM CpeTHETo 00IIeT0 00pa30BaHUs ABISETCS CUCTEMHO-EATEIbHOCTHBIN MOIXO0/.

B cooTBETCTBUH C CHCTEMHO-IEATENBHOCTHBIM IOAXOJOM B CTPYKTYPE JMYHOCTHBIX
pe3yJbTaTOB OCBOEHHUS MpeameTa «XHUMHS» Ha YPOBHE CpeJHEero oomero ooOpazoBaHuUs
BBIJIEJICHBI CIIETYIOIINE COCTABIISAIONINE!

OCO3HaHWE OOYYAIOIIMMUCS POCCUUCKONW TPaXKTAHCKOW HICHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIMYue MOTUBALMU K 00y4EHHIO;

IIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUYECKUX TPaJAuLIUi 6a30BON HAYKH XUMUWU;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroIIMXcs PYyKOBOJICTBOBATbCS B CBOCH JEATEIbHOCTH
LEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, MPHUCYUIUMH LEJIOCTHOW CHCTEME XHMHUYECKOTro
o0Opa3oBaHuS;

HaJIMYUe MPaBOCO3HAHUS JKOJOTUYECKOW KYyJNbTYpbl U CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTb JKU3HEHHBIE IIJIAHBI.



JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS IpeaMeTa «XHMHsS» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCHUTATENBHOM JIEATENHHOCTH B COOTBETCTBUM C T'yMaHHCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMM M HJA€aJaMH  POCCHIICKOrOo
rpa)/IaHCKOro 0O0IlecTBa, MPHUHATHIMU B O0OIECTBE HOpPMaMH U TpaBUIaMH TIOBEJIECHUS,
CHOCOOCTBYIOLIMMHU TPOLIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS
JTUIHOCTH 00YUaIOIIUXCSI.

JIMuHOCTHBIE Pe3yJIbTAaThl OCBOCHHUS NpeaMeTa «XUMUS» OTPaxaroT CPOPMHUPOBAHHOCTH
OMbITa TO3HABATENbHOM M TMPAKTUYECKON JAEATEeIbHOCTH OOydYaloIuXcsi MO pealu3aluu
NPUHATHIX B O0IIECTBE IIEGHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS:

0CO3HaHMS 00YYaIOIUMKCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U 00s3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPaBOIOPSIIKY;

IIPEJICTABICHUST O COLUAIBHBIX HOPMAax M NPaBWIAX MEXJIMYHOCTHBIX OTHOILIEHUN B
KOJUJIEKTUBE;

TOTOBHOCTU K COBMECTHON TBOPYECKOH IESATEIBLHOCTH MPU CO3AAHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH TIOHUMATh U MMPUHUMATh MOTHBBI, HAMEPEHHUSI, IOTHKY U apTyMEHTBI IPYTUX
IIPU aHAJIKM3€ Pa3IMYHBIX BUJIOB YUEOHOH eATeIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMSA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYyYHOMY HAcJIEJUI0 OTEYECTBEHHOU
XUMMHY;

yBaXEHHsI K TPoIlecCy TBOpPUECTBAa B OOJACTH TEOPHUH U MPAKTHUECKOIO MPHUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JIOCTHKEHHS HAYKHU €CTh Pe3yJbTaT JIUTEIbHBIX HaOJIroAeHui,
KPOTOTJIMBBIX SKCIIEPUMEHTAIbHBIX TOUCKOB, TOCTOSTHHOTO TPpy/Ja YYEHBIX U MIPAKTHKOB;

MHTEpECa M II03HABATEJIBHBIX MOTHMBOB B IMIOJIYYEHHH M IMOCIEAYIOIIEM AaHAJIU3e
nH(GOpPMaIIMHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHHUS;

CIOCOOHOCTH OLIGHUBATh CHUTYallMH, CBS3aHHBICE C XMMHUYECKUMHU SIBICHUAMH, U
MPUHUMATh OCO3HAaHHBIE pEIIECHUS, OPUEHTHUPYSICh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHMBaTh CBOE IMOBEACHHE M IOCTYNKH CBOUX TOBApUIIEH € MO3UIUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN ITUX MOCTYNKOB;

4) popMupoBaHHS KYJbTYPHI 310POBbS:

MOHMMaHMA LEHHOCTeW 3J0pOBOTO M 0Oe30macHoro obpasa >XKHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOIO/IeHHsI TIPaBUI 0E30MacHOro OOpaIleHUs] ¢ BEIIeCTBAaMH B OBITY, MOBCEIHEBHOMN
KHU3HU U B TPYJIOBOU J€SATEIBHOCTH;

NOHMMaHMUA IIEHHOCTH TPAaBWJI HWHAMBUAYAIBHOTO U KOJUIEKTUBHOI'O 0O€30IacHOro
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JIIOJICH;

OCO3HAHMS MOCIEICTBUI W HENPUATHS BPEIHBIX NPUBBIYEK (YMOTPEOJEHHs aIKOTOJI,
HapKOTHUKOB, KypPEHHUS);

5) TPy10BOr0 BOCIIUTAHHUSA:

KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B y4eOHO-UCCIIEIOBATEIbCKON JIeATeIbHOCTH,
OOILIECTBEHHO I0JIE3HOM, TBOPUECKOM U APYTUX BUAAX JESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B pEIICHUU MPaKTHUYECKUX 3a/lad COLUaIbHOU
HaIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

HMHTEepeca K MPaKTUYECKOMY H3YYEHHIO MPOQEecCHil pa3IudHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUsI K TPYJLy, JIOSAM TpyJia ¥ pe3yibTaTaM TPyAOBOH NeATeIbHOCTH;
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TOTOBHOCTH K OCO3HAHHOMY BBbIOOpY HHIUBUAYaJbHOW TpaeKTOpUu 0Opa3oBaHUs,
Oyayuieil mpodeccuu U peanus3alii COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K0J10rM4YecKOro BOCIIMTAHMSI:

HKOJIOTHUECKH 11€71€CO00pa3HOr0 OTHOLICHUS K NMPHUPOJIE, KaK UCTOUHUKY CYIECTBOBAHMS
’KU3HHU Ha 3eMIie;

MOHUMaHHMA IJI00ATBHOTO XapaKTepa HKOJOTHUYECKUX MPOOJieM, BIUSHHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOJTHOM M COLIMATBHOM Cpebl;

0CO3HaHMS HEOOXOJMMOCTH MCIOIb30BAHUS TOCTHXKEHUN XUMUHU JUISL PELLICHHUs BOIIPOCOB
PalMOHAIBHOTO MPUPOJIONOJIB30BAHNS;

aKTUBHOTO HEINPUTHS AEHCTBUM, MPUHOCSILIMX BpEA OKpYXkKarolled NpHUpPOIHOU cpene,
YMEHHSI MPOTHO3UPOBATh HEOIArONPUSATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPeIIpUHUMAEMbIX
JIEUCTBUN U NIPEJOTBPALLATD UX;

HaJIU4Ms Pa3BUTOTO HKOJOTMYECKOTO MBIIIEHUS, SKOJIOTMYECKON KYyJIbTYphI, OIBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pPYKOBOJCTBOBATbCSA HMH B
M03HABaTEJIbHON, KOMMYHUKAaTUBHOM M COLMANIbHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTUBOCTOSATH UJCOJIOTHU XeMopoouu;

7) 1EHHOCTH HAYYHOI'0 O3HAHMS:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKU;

NOHMMaHMA CHeUM(UKH XUMHHM KaKk HayKH, OCO3HaHUs €€ poiau B (POpPMUPOBAHUH
paIoHaIbHOIO HAYYHOTI'O MBIIUIEHUS, CO3JaHUH LEJIOCTHOIO MPECTABICHUS 00 OKPYKaIoLeM
MHUpE KaK O €IMHCTBE IPUPOJBI U YEJIOBEKA, B MO3HAHWUU NPUPOJHBIX 3aKOHOMEPHOCTEN U
pelieHnu npobieM COXpaHEeHUs TPUPOTHOTO PaBHOBECHST;

yOexIEHHOCTH B 0CO00M 3HAYMMOCTH XHUMHUH JJIsl COBPEMEHHOW LMBWIIM3ALMU: B €&
IYMaHUCTHYECKON HANpaBJIEHHOCTH W BaXKHOM pOJIM B CO3JaHMHM HOBOM 0a3bl MaTepHalbHOM
KYJIBTYPBI, PEIICHUH TI100aIbHBIX MPOOIeM YCTOMUMBOTO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOMH,
SHEPreTHYECKOM, MHUIIEBOM M JKOJOTWYECKOW Oe30MacHOCTH, B Pa3BUTUU MEIUIIMHBI,
00eCTeyeHN! YCIOBHUH YCIEIIHOTO TPY/Ia U 9KOJIOTHYECKH KOM(OPTHON JKU3HU KAXKAOT0 4WieHa
00I11eCTBa;

€CTECTBEHHO-HAY4YHOM TIpPaMOTHOCTH: IOHMMAaHHs CYIIHOCTH METOJOB IIO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOJIB30BaTh MOJMydyaeMble 3HAHMS JUIS
aHanmu3a UM OOBSICHEHHUS SABICHUNA OKPYXAlOIEro MUpa U NMPOUCXOAANMX B HEM H3MEHEHUH,
YMEHHUS J1eJaTh 000CHOBaHHbBIE 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB U MMEIOLIUXCS JaHHBIX
C LIEJIBIO NTOJIYYE€HHUSI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOIb30BaTh XMMUYECKNE 3HAHUS JUISl pEeLIeHUs TpobiieM
B PEAJIbHBIX )KM3HEHHBIX CUTYyalMsIX;

MHTEpeca K MMO3HAHUIO U MCCIIEI0OBATEIbCKON AEATEIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENpEephIBHOMY OOpa30BaHUIO M CaMOOOpPA30BaHMIO, K
aKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAHMM 10 XUMHU B COOTBETCTBUHM C IKHU3HEHHBIMU
MOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSM Tpyla B pPa3iIUyHbIX cdepax mpodeccuoHanbHON

JEATEIBHOCTH.
METANPEAMETHBIE PE3YJIbTATDBI

MertanpeameTHble pe3ysibTaThl OCBOCHUSA Y4ueOHOro mnpeamera «XUMHs») Ha YpOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HayuMble U1 (POPMUPOBAHMUS MHPOBO33PEHUS OOYHYAIOIMIUXCS MEXIUCHUIUITMHAPHBIC
(MeXIIpeIMeTHBIC) OOIICHAYYHbBIC TOHSATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHOH KapTUHBI MUPa
u CHeHI/I(bI/IKy MCTOAOB IMO3HAHHA, UCITOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepI/If{, BEIIECTBO,
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SHEprus, SIBICHHUE, Mpolecc, CUCcTeMa, HAy4YHbIH (aKT, MPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsl, UCCIIeI0BaHNE, HA0II0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U IPYTHeE);

yHMBEpCallbHble  yueOHble  JIeHCTBHA (mo3HaBaTeNbHBIE, KOMMYHHMKaTHUBHBIE,
perynsTuBHble), oOecneunBatoniye (GopmupoBaHue (QPYHKIMOHAIBHOM TIpaMOTHOCTH U
COLIMAJIBHOM KOMITETEHIIMH 00yYaroIInuXCs;

CHOCOOHOCTh ~ OOydalolIUXCsl  KCIOJIb30BaThb  OCBOCHHBIE  MEXIUCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHUBEpCaJbHble Yy4yeOHbIe JEHCTBHS B IO3HABATEIBbHOW U
COIIMAIBHON MPAKTHKE.

MertanpeaMeTHble pe3yJbTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMH Y4EOHBIMHU
M03HaBaTEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUSIMHU.

OgiaieHHe YHHBEPCAJbHBIMHU Y4eOHBIMHU N03HABATEJIbHBIMH AeHCTBUSIMHU:

1) 6a30Bble JJOrMUecKUe AeHCTBUS:

CaMOCTOATENIbHO  (POPMYJIMpPOBaTh M aKTyaJM3UpOBaTh NpoOJIeMy, BCECTOPOHHE €&
paccMmaTpuBaTh;

ONpEACNATh LENN JEATENbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHUTD PE3YyJIbTaThl ACSITEILHOCTU C TIOCTABICHHBIMU IIENISIMU;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUNM NPUEMBI JIOTUYECKOIO MBILIUIEHHUS — BBIIEIATh
XapaKTepHble TPU3HAKK TMOHATHUM W yCTaHABIMBATh UX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIUE MOHATHUS IS OOBSICHEHHSI OTJICIbHBIX (PAKTOB U SBJICHHIA;

BbIOMpATh OCHOBAHMS U KPUTEPUH I KIIaCCU(PUKALMU BEIIECTB U XMMHUYECKUX PEaKIIUi;

YCTaHABJIMBATh NPUUYNHHO-CIIEICTBEHHBIE CBA3M MEKIY N3Y4aeMbIMU SIBICHUAMU;

CTPOUTH JIOTUYECKUE paCCYXKICHHUS (MHIYKTHBHBIC, JEIyKTHUBHBbIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATh
BBIBOJIbI U 3aKJIIOUEHUS;

INPUMEHSTh B TpoIlecce MO3HAHUS, UCIOJIb3yeMble B XUMUU CUMBOJIUYECKUE (3HAKOBHIC)
MO/JIEJIH, IPe0OPa30BbIBATh MOJIEIbHbBIE TPECTABICHUS — XUMUYECKHI 3HaK (CUMBOJ) JIEMEHTA,
XUMUYecKas (QopMysa, ypaBHEHME XUMHUYECKOW peakiuu — TMpH pelIeHUur Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3a/1ay, MPUMEHSATh HAa3BAHHBIC MOJIEJIbHBIE MPEICTaBICHUS
JUISI BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BELIECTB U XMMHUECKHUX PEAKIIUH.

2) 0a30BbIe UCCIEN0BATEIbCKUE NeHCTBUS:

BJIa/IETh OCHOBaMHU METO/JI0B HAYYHOI'O IIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKIUI;

dbopMynupoBaTh LEAM M 3aJayd  HMCCIEAOBaHUS, HCIOJIb30BaTh IIOCTaBICHHbIE U
CaMOCTOSTENIBHO C(POPMYJIMPOBAHHBIE BOMPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
JUTst POPMHUPOBAHUS TUIIOTE3BI MO MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKIICHUII;

BIIa/IETh HABBIKAMH CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHUS YUYECHHUUECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAOIIOAaTh 3a XOJOM IPOIIecca, CaMOCTOSITENEHO
IPOTHO3UPOBATh €ro pe3yibTar, (HopMyaupoBaTb OOOOIIEHHS M BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEJIOBAHUS, COCTABISATh OOOCHOBAHHBIM OTYET O MPOJIETAHHON
pabore;

MpuOOpEeTaTh OMBIT YYCHUYECKON HCCIEOBATEIbCKON M TPOCKTHOW JEeATEIHHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CAaMOCTOSATEIBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTHUYECKUX 3aj[a4d, IPUMEHEHUIO PA3IMYHBIX METOAOB [TO3HAHUSI.

3) padora ¢ uHopmanueii:

OpUEHTUPOBAThCS B Ppa3IUYHBIX HCTOYHUKAX HHpopmanuu (HaydHO-IOMYJIsSIpHAS
JUTEpaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHeTa),
aHaJIM3UpPOBaTh HHGPOPMAIMIO pA3IUYHBIX BUAOB M (GOpPM MpeACTaBlICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUNBOCTE;

dbopMyIIMpoBaTh 3ampochl U NPUMEHATh pa3IMYHbIE METOJbl MpPU IOHUCKE U OTOOpE
uH(pOpMaLuU, HeOOXOAUMOM ISl BBITOJIHEHHSI YUeOHBIX 3aa4u ONpeeIEHHOTO THIIA;
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npuoOpeTaTh OMBIT UCMOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANIbHYIO (POPMY MpeacTaBIeHUsT HHPOPMALUHU (CXEMBI,
rpaduKH, JuarpaMmbl, TaOJIHULbI, PUCYHKHU U IPYTHE);

UCTOJIb30BaTh HAYYHBIM $I3bIK B KauyeCcTBE CpEACTBAa INpU paboTe ¢ XUMHUYECKOH
nHbopMalueli: MNPUMEHSATh MEXIpeIMeTHble ((pU3ndecKue U MaTeMaTU4YecKue) 3HaKu H
CHUMBOJIBI, (popMyIibl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

OgiageHne yHUBepCAJbHBIMA KOMMYHUKATHBHBIMH AeHCTBUAMM:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOi TeMbl B XOJ€ Juajiora W/uiu JUCKYCCHUH,
BBICKa3bIBaTh HJIE€H, (OPMYIHUPOBATH CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MPEJI0KEHHOM 3a/1a4H;

BBICTYIIaTh C INPE3EHTALMEN PE3yJbTaTOB MO3HABATEIBHOW NEATEIBHOCTH, MOJYyUYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMU TIPU  BBIMOJHEHHMM XHMHUYECKOTO
HKCIEPUMEHTA, NPAKTHUECKOM paboThl MO HCCIEAOBAHHIO CBONCTB HM3Y4YaeMbIX BEIIECTB,
peayimzanud y4eOHOTO MpoeKkTa W (OPMYJIHMPOBATH BBIBOJBI MO PE3yJIbTaTaM IMPOBEIEHHBIX
UCCIIEIOBaHUN MyTEM COTIIacOBaHMS MO3UIMK B X0/1€ 00CYKIEHUsI 1 0OMEHa MHEHUSMU.

OsiaieHHe YHUBEPCAJbHBIMHU PeryaITHBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh U OCYIIECTBIATh CBOIO IO3HABATENIBHYIO JIEATEIbHOCTD,
omnpezenss e€ LeNU U 3aJauM, KOHTPOJIMPOBATh U MO Mepe HEeOOXOIUMOCTH KOPPEKTUPOBATH
npeJUlaraeéMblii alrOPUTM JICHCTBUN TMPHU BHIOJIHEHUU Y4E€OHBIX M HCCIIEIOBATENILCKUX 3ajad,
BbIOMpaTh Hanbosee A3 (HEeKTUBHBIN CIIOCOO UX pElIeHUsl C YyYETOM MOJyYeHHUs] HOBBIX 3HAHUM O
BELIECTBaX U XUMUYECKUX PEAKLUAX;

OCYILECTBJIATh CAMOKOHTPOJIb CBOEH JIEATEJBHOCTH Ha OCHOBE CaMOaHaIn3a |
CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHbIC pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XuMuUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA O XWUMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-
HAYyYHOW KapTUHBI MHpA, PO XUMHUU B TMO3HAHUM SIBICHUU NPUPOABI, B (HOPMHUPOBAHHUH
MBIIUIEHUSI U KYJIBTYPhl JIMYHOCTH, €€ (YHKIIMOHAIBHOM TpaMOTHOCTH, HEOOXOIWMOM Jyis
pelIeHusT MPAaKTUYECKUX 3aad M HKOJIOTUYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
3JI0POBBIO U TIPUPOTHOMN Cpelie;

BIQJICHAE CUCTEMOW XUMHYECKMX 3HAHHUH, KOTOpas BKIIIOUAET: OCHOBOIOJArarolue
MOHSTHS (XUMUYECKUI IEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
ANIEKTPOOTPHUIIATEIILHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas Gopmyrna (pa3BépHyTas U
COKpaléHHasl), MOJb, MOJIIpHas Macca, MOJSPHBIE 00BEM, yITIEpPOAHBIA  CKEJIET,
GbyHKIIMOHATBHAS TPYMIMa, PaAWKal, M30MEpHs, U30MEpbl, TOMOJOTUYECKHI pSJl, TOMOJIOTH,
YTIEBOJOPOAbI, KHUCIOPOA U a30TCOJAEpKAIINE COCTUHEHHs, MOHOMED, MOJIUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHUS ); TEOPUH U 3aKOHBI (TEOPUSI CTPOCHUSI OPTaHUYECKUX
BemectB A. M. byTmiepoBa, 3aKOH COXpaHEHHMS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUH; MHPOBO33PEHUECKHE 3HAHUs, JIEXKAIIUEe B OCHOBE IOHUMaHMS
MNPUIUHHOCTHU U CUCTEMHOCTU XUMHUYCCKHUX 5[BJ'I€HPII71, q)aKTOJ'IOFI/I‘IeCKI/Ie CBCICHUS O CBOI\/IICTBaX,
cocTaBe, MOJYyYeHUH U 0€3011aCHOM UCTIOIb30BaHUH BAKHEHIITMX OPraHMUECKUX BEIIECTB B ObITY
U TIPaKTUYECKOM JIeATEIbHOCTH YeI0BEKa;
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c(hOpMUPOBAHHOCTh YMEHUH BBIABISATH XapaKTEPHBIC MPU3HAKK MOHITHIA, yCTaHABIUBAThH
WX B3aHMOCBS3b, HCIIOIB30BaTh COOTBETCTBYIOIIME TTOHATHS TIPH ONMMCAHUH COCTaBa, CTPOCHHS 1
MpEBpaIICHUI OPraHUYECKUX COSUHEHU;

c(hOpMUPOBAHHOCTh YMEHUN HCIOJIB30BaTh XUMHUYECKYIO CHMBOJUKY JJIsSi COCTABJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH, COKpAIIEHHOM) GOpMYITT OPraHUYECKUX BEIIECTB
Y YpaBHEHUNM XMUMHYECKUX PEAKIINNA, U3TOTaBIMBATh MOJEINA MOJIEKYJ OPTaHUYECKHX BEIICCTB
JUTSL WILTIOCTPALIMU UX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hopMUPOBAHHOCTh YMEHUW YCTaHABJIMBAThH MPUHAIC)KHOCTh N3YUEHHBIX OPTaHUYECKUX
BEIIECTB TI0 HX COCTaBy W CTPOSHHUIO K OINpenenEHHOMY Kiaccy/Tpymnre COeIMHEHHIA
(YrneBomoposbl, KHCIOPOJ W  a30TCOJACpXKAIIWe COCAMHEHHS, BBICOKOMOJICKYJISIPHBIE
COeMHEHUs ), AaBaTh UM Ha3BaHusA o cuctemaruuyeckoil Homenknarype (IUPAC), a taxxke
MPUBOANTH TPUBUAIBLHBIE HAa3BaHMs OTACIBHBIX OPraHMYECKHX BEIECTB (ITHIICH, TPOIUJICH,
alleTUIIeH, AITHJICHTIUKONb, TIUIEepUH, (eHol, (opmanpiaerun, aneTanbleru], MypaBbHUHAs
KHCJIOTa, YKCYCHasl KHCJIOTa, OJICMHOBAsI KUCIIOTA, CTEApUHOBAsI KUCJIOTA, TIIIOK03a, (GPYKTO3a,
Kpaxmal, [eJUTI0JI03a, TIUIIHIH);

c(hOpMUPOBAHHOCTh YMEHHSI OIPEACNATh BUIBI XUMHUYECKON CBSI3M B OPraHHMYECKUX
COeMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(hOpMUPOBAHHOCTh yYMEHHUSI TPUMEHSTH TOJOXKEHUS TCOPUU CTPOCHUS OPTaHMYECKHUX
BemiectB A. M. byTiepoBa st 00OBsICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M
CTPOCHMSI; 3aKOH COXPAaHECHUSI MacChl BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh COCTaB, CTPOCHHE, (HUIUYECKUE U
XUMUYECKHE CBOMCTBA THITMYHBIX MPEACTABUTENICH PAa3IMYHBIX KJIACCOB OPTAHMYECKUX BEIIECTB
(MeTaH, 3TaH, OSTWIEH, NPONWIEH, aleTuieH, OyrtaaueH-1,3, merunOyraauen-1,3, OeH3on,
METaHOJI, ATaHOJI, STUJICHTJIMKOJIb, TJIUIEPUH, (PEHOJI, alleTaIbICTH I, MypaBbUHAS U YKCyCHAas
KHCIIOTBI, TJIIOKO3a, Kpaxmaj, IeJUIi0JI03a, AMHUHOYKCYCHas KHUCIOTa), WILUIIOCTPUPOBATh
TCHETUYECKYIO CBSI3b MEXKIy HUMHU ypaBHEHUSMU COOTBETCTBYIOIIUX XMMHYECKHUX PEAKITUH C
UCTIONIb30BAHUEM CTPYKTYPHBIX (GOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHsI XapaKTepU30BaTh HMCTOYHUKH YTJICBOJOPOHOTO CHIPhs
(nedTh, MPUPOIHBIA Ta3, Yrojib), CIOCOOBI WX TEpepabOTKU M TPAKTHUYECKOE MPUMEHEHHE
MIPOJYKTOB MEPepadboOTKH;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Maccel, 00b€Ma, KOJMYECTBA HMCXOJHOTO BEIMIECTBA WM MPOAYKTa PEAKIMU IO H3BECTHBIM
Macce, 00bEMyY, KOTMYECTBY OJTHOTO U3 UCXOTHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN);

c(hopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUSI, MCMOJb3YEMbIX B XUMHUU TPU H3YUYEHUU BEIIECTB U XUMHUYECKUX SIBJICHUU
(mabmroieHne, W3MEpPEHUe, OKCIEPUMEHT, MOJICIUPOBAHKE), HCIOIB30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS AJI PUHATUS PEUICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEIIECTBAMH U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COONIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW TOCYA0N U
mabopaTOPHBIM 000PY0OBAaHKMEM, a TAK)KE MPaBHIa OOPAIIEHUS C BEIIECTBAMHA B COOTBETCTBHUH C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHUM IJIAHUPOBATh M BBIMIOMHATh XUMHUYECKUM DSKCIICPUMEHT
(mpeBpallleHns OPraHUYECKUX BEIECTB MPU HArpeBaHHUM, MOJYYEHHE HTHICHA M U3YUYEHUE €ro
CBOWCTB, KaueCTBCHHBIC PEAKIMH OPTraHWYECKUX BEIIECTB, JCHATypalus OEJIKOB TMIpH
HarpeBaHWU, IIBETHBIE PEAKIMH OEJIKOB) B COOTBETCTBHH C MPABUIAMH TEXHUKH OE30MACHOCTH
MpU 0OpaIlleHWH C BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBAaHUEM, TPE/ICTABIATH PE3yJIbTAThI
XUMHYECKOTO JKCIIEpUMEHTa B (opMe 3amucH YpaBHEHUH COOTBETCTBYIOIIMX pEaKIUNd Hu
(hopMyITUPOBaTh BHIBOJIBI HA OCHOBE dTHUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYI0 HH(POPMAIHIO,
MOJTy4aeMyo U3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil nuHopmanmu, HTEpHET U Ipyrux);
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c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh MpaBWiIa SKOJOTUYECKH IIeJIeCO00pa3HOTro
MOBEJICHNS B OBITY M TPYIOBOM NEATEIBHOCTH B IENSAX COXPAaHEHUS CBOETO 3I0POBbS U
OKpY arollel MPUPOIHOM Cpenbl, OCO3HABATh OMACHOCTh BO3JEHCTBUS Ha YKUBBIE OpraHU3MBI
onpeeNéHHBIX OpPraHMYeCKUX BeUIeCTB, MOHMMas cMbicia mnokaszarens [IJIK, mosicHsaTe Ha
IpUMeEpax CrocoObl YMEHBIIEHUS M MPEIOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEKa;

JUIs O0YyYarolUXCcsl ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMM 370pPOBbS: YMEHHME NPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHHUI;

JUIs CenbIX U CAa0OBHIAMIMX OOYyYarollUXCs: YMEHHME HCIOJIb30BaTh pelibeHO-
TOUEYHYI0 cucTteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyit.

11 KJIACC

[IpenmeTrHble pe3ynbTaThl OCBOeHHMsSI Kypca «OOmass W HeopraHudeckas XUMHUSD»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA: O XWMHYECKOW COCTaBISAIONIEH E€CTECTBEHHO-
HAYYHOM KapTHHBI MHpa, POJM XUMHHM B TO3HAHWUU SIBICHUH NOpUpOAbI, B (POpPMHUPOBAHUU
MBIIUIEHUSI U KYJIBTYPhl JIMYHOCTH, €€ (YHKIIMOHAIBHOM TpaMOTHOCTH, HEOOXOIWMOM IS
pelIeHusT MPAaKTUYECKUX 3aad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
3JI0POBBIO U IPUPOTHOMN Cpelie;

BIIQJICHUE CUCTEMOW XUMHYECKMX 3HAHHUH, KOTOpas BKIIIOUAET: OCHOBOIOJArarolue
MOHTUS (XUMUYECKUH 3J€MEHT, aTOM, U30TOTl, S-, P-, d- 3JIEKTPOHHBIE OPOUTAIIM ATOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSIpHBIH 00BEM, BAJIEHTHOCTb, HJIEKTPOOTPHULATEILHOCTh, CTENEHb
OKHUCJICHUS, XHMHUYecKas CBs3b (KOBaJCHTHAas, HWOHHAas, MeETalJIM4yecKas, BOJOpOJHAs),
KpUCTAJZIMYECKAsl ~ PEIIETKA, TUIBI XMUMHUYECKUX  PEAKIHM, pacTBOp, 3JIEKTPOJIMTHI,
HERJIEKTPOJIUTHI, AIEKTPOIUTHYECKAs TUCCOLUAIUS, OKUCIINUTENIb, BOCCTAHOBHUTENb, CKOPOCTh
XMUMUYECKON  peakiMM, XUMHYECKOEe paBHOBECHE); TEOPHMM M  3aKOHBl  (Teopus
ANEKTPOIUTUYECKON nucconmanuu, nepuoandeckuit 3akoH J[. WM. MengeneeBa, 3akoH
COXpaHEHHs MaccChl BEUIECTB, 3aKOH COXPAHEHUs M INPEBpAlllCHUs DHEPIrUU MPU XUMHUUYECKUX
peaxknusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XMMHH, MHPOBO33PEHUYECKUE 3HAHUS,
JEeKalMe B OCHOBE IIOHMMAaHHs TPUYMHHOCTH M CUCTEMHOCTHM XUMHYECKHX SBJICHUH,
(dakTosornYecKrue CBEJCHHUS O CBOMCTBAX, COCTaBe, MOJIYYEHUH M 0€30M1aCHOM HCIIOIb30BaAHUU
BOXHEUIIINX HEOPTaHWYECKUX BEIIECTB B OBITY U MPAKTHYECKON AEATEIbHOCTH YEJI0BEKa;

c(OpMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEPHbIC MPU3HAKY MOHSITHH, yCTaHABIUBATh
UX B3aUMOCBS3b, HCIIONb30BaTh COOTBETCTBYIOIIME IOHATHS IMPHU ONHCAHUU HEOPraHMYECKHX
BEILIECTB U UX IPEBPALLICHUN;

c(OPMHUPOBAHHOCTh YMEHHMH MCIIONB30BaTh XUMHUUYECKYI0 CHUMBOJMKY JUISI COCTaBJICHUS
dbopMyNl BeIIECTB W YpPaBHEHUH XUMHUYECKMX pEaKIH, CUCTEMATHUYECKYyI0 HOMEHKJIATYypy
(IUPAC) u TtpuBHanbHBIE Ha3BaHMs OTACJIBHBIX HEOPraHMYECKMX BELIECTB (yrapHbIM ras,
YIJEKUCIBbIA Ta3, aMMUaK, TaméHas U3BECTh, HeraméHas W3BECTb, MHUTHhEBas COAd, MUPUT U
Apyrue);

c(hOpMHUPOBAHHOCTh YMEHUH ONpPEAEATh BaJICHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKHUX
AIIEMEHTOB B COEUHEHMSX Pa3IMUHOIO COCTaBa, BUJ XUMUYECKON CBA3M (KOBAJICHTHAsI, NOHHAS,
MeTaJlJTN4ecKasi, BOJIOPO/IHASA) B COCAMHEHMSIX, THUI KPUCTAIUIMUECKON PEImETKH KOHKPETHOTO
BelleCcTBA (aTOMHasl, MOJICKYJISApHas, HMOHHAs, METaJJIMUecKas), XapakTep Cpeibl B BOJHBIX
pacTBopax HEOPraHUYECKUX COCIUHEHMIA;

c(OpMHPOBAHHOCTh YMEHHUI yCTaHABIMBATH MPUHAIJIC)KHOCTh HEOPIraHUYECKUX BEILECTB
0 MX COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIIe CoelMHEeHUI (IpOoCThIe BellecTBa — METaIbl U
HEMEeTaJlIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE TUAPOKCHUIBI, COJIN);
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c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMBICI mepuoaunueckoro 3akona JI. H.
MenneneeBa W JEMOHCTPUPOBATH €ro  CHUCTEMATH3UPYIOLIYI0, OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINY;

c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaTh JJEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX 31eMeHTOB 1—4 nepuonos Ilepuoanueckoil cucreMbl XuMU4ecKuX 1eMeHToB /1. 1.
MenneneeBa, HUCHOIb3ys MOHATHUA «S-, P-, d-3JEKTPOHHBIE OPOUTANIM», «IHEPreTUUYECKHE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XUMHUYECKUX JJIEMEHTOB M HX
COEIMHEHMH 110 nepuoaam u rpynnam [leproandeckoil cucteMbl XUMAYECKHUX 351eMeHToB J1. U.
MeHpeneeBa;

c(OpMHUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHUMHUYECKHE
CBOICTBA HEOPTaHWYECKUX BEIIECTB PpA3JIUYHBIX KJIACCOB, MOJATBEP)KIATh CYIIECTBOBaHHE
TEeHETUYECKOM CBSI3M MEXIy HEOPraHWYECKMMHU BEIIECTBAMH C IIOMOIIBI0 YpaBHEHH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

c(OpMHUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBATh XUMHUYECKHE PEAKIUH IO Pa3IU4YHBIM
NpU3HaKaM (YUCIy W COCTaBy pEarupyroulux BEIIeCTB, TEIIOBOMY A(PQEKTy peaklu,
M3MEHEHUIO CTENIeHEeH OKUCIICHUSI 3JIEMEHTOB, 00PaTUMOCTH peaKkluy, y4acTHIO KaTalnu3aTropa);

c(OpPMHUPOBAHHOCTh YMEHHI COCTABIISATh YPAaBHEHHs PEAKLUH Pa3IMYHBIX TUIIOB, TOJIHbIE
U COKpallEHHbIE YPaBHEHUS peaklUuii MOHHOrO OOMEHa, yUUThIBasl YCIOBHS, MPU KOTOPBIX 3TH
peaxkiuy UayT 10 KOHLIA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUH, TOATBEPKAAIOIINE KayeCTBEHHBIN
COCTaB pAa3JINYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HABaThb OINBITHBIM IIyTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUI pacKpbIBaTh CYLIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpeiCTBOM COCTaBICHUS AJIEKTPOHHOTO OaaHca ATUX peaKIHii;

c(OPMHPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOH peakluu OT
pa3ianuHbIX (DAKTOPOB; XapaKTep CMEIICHHS XUMHUYECKOrO0 paBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3zaeiicTBus (mpuniun Jle [larense);

c(OpMHUPOBAHHOCTh YMEHHMM XapaKTepu30BaTb XMMHUYECKHE TMIPOIIECCHI, JIekallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUs CEPHOM KHMCIOTHI, aMMHaKa, a TaKkke CPOPMHUPOBAHHOCTH
npeJcTaBiIeHU 00 OOIIMX Hay4YHBIX MPUHLUIAX U SKOJIOTHYECKHX MpoOiieMax XHMHUYECKOTro
IIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYHMCIEHUS C KCIOIb30BAHUEM TOHSATHS
«MaccoBasi JI0Jsl BEIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUIH Ta3o0B HpPU XUMHUYECKHX
peakusx, Macchbl BElIeCTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJIHMUYECTBY BEIIECTBAa, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAaKIMU BEILECTB, TEIJIOBOTO 3¢ (eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHSI MacChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(OpPMHPOBAHHOCTh YMEHHUH COOJIOAAThH MpaBUjIa MOJIb30BAHUS XMMHUYECKON MOCYAOH U
mabopaTOPHBIM 000PYIOBAHKUEM, a TAK)KE MPaBHJIa OOPAIIEHUS C BEIIECTBAMHA B COOTBETCTBHUH C
MHCTPYKILHUSMU 110 BBIIIOTHEHUIO J1a00PaTOPHBIX XUMHUUECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBINOJIHATh XUMHYECKUN HKCHEPUMEHT
(paznokeHue NEpoKcHUIa BOAOPOAA B TNPUCYTCTBHM KaTalu3aTopa, ONPEACIIEHUE CpPEJbl
PacTBOPOB BEIIECTB C MOMOIILI0 YHUBEPCAIBHOIO UHINKATOPA, BIUSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pEaKLUH, PeaKIMd HOHHOIO0 OOMEHa, KaueCTBEHHBIC pEaKIMH Ha
cynbdar-, kKapOOHaT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHHUS, PEUICHHE SKCIEPUMEHTAIbHBIX
3ajad 1o temMaM «Metamnel» U «Hemeramub») B COOTBETCTBMM C IpPaBUIAMH TEXHHKHU
0€e301MacHOCTH NMPHU OOpaIllEHUH C BEIIECTBAMU U JTaOOPaTOPHBIM 000pyAOBaHUEM, IPECTABIIST
pe3yabTaThl XUMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GOpMyIUPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;
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c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3UPOBATh XMMHUYECKYI0 HH(OpMaIuio,
MOJly4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpelcTBa MaccoBOM KOMMYHUKauuu, HHTepHeT u
JPYTHX);

c(OPMHPOBAHHOCTE YMEHHMH COOJIOAATh MpaBWia SKOJOTMYECKH IeJIecO00pa3HOro
MOBEJCHUS B OBITY M TPYJOBOH IEATEIBHOCTH B LENIAX COXPAHEHUS CBOETO 310POBBS U
OKpYy aroIie MpUpOIHOIN cpenbl, 0CO3HABaTh OMACHOCTh BO3JEWUCTBUS Ha YKUBbIE OPraHU3MBI
OTpeNIeIEHHBIX BEIEeCTB, MOHUMasi cMblca nokazatens [TJK, nmoscHaTh Ha mpumepax crnocoObl
YMEHBIIIECHUS U IPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIs O0YYarolUXCsl ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMH 370POBbS: YMEHHME NPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHHUIA;

JUIs CIenbIX U CcAa0OBHIAMIMX OOYyYarollUXcs: YMEHHME HCIOIb30BaTh pelibeHO-
TOYEUHYI0 cucTteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyit.

17



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITIACC

KoJsmn4yecTBo 4acoB JJIeKTPOHHbIE
Ne o/ HaunMenoBanue pa3ieiioB U TeM Kontpomsmbie | TIpakTiueckie (uudposbie)
NPOrpamMMmbl Bcero o0pa3oBaTte/bHbIE
padoThI padoThI pecypebi
Paszgea 1. Teoperuueckue 0CHOBBI OPraHU4YeCKOM XUMUM
[Ipenmet oprannueckoit xumuu. Teopust
1.1 CTPOEHMS OPraHNYECKUX COETUHEHUH A. 3
M. bytneposa
Wroro no pazgeny 3
Pasznea 2. YrieBoaopoanbl
2.1 [IpenenbHbIC YIIIEBOAOPOBI — aJKAHBI 2
29 HenpenenbHble yrieBOgOPOIbI: alKEHBI, 6 1
AJIKaJIMEHBI, ATKUHbI
2.3 ApoMaTHYECKHE YTIEBOIOPOIbI 2
24 [IpupoaHbIe HCTOYHUKH YTIIEBOJOPOJAOB U 3 1
ux nepepadoTka
Hroro no pazneny 13
Pasnen 3. Kuciaopoacogep:kanue oprannyeckue coeIuHeHusl
3.1 Cruptsl. DeHon 3
39 Anbaeruapl. KapOOHOBBIE KUCIIOTHI. 7 1
CnoxxHbie 2(UPBI
3.3 VYrI1eBO 1B 2
Wtoro no pazgeny 13

Pasznea 4. A3orconepxainiue opranHnyecKkue coeuHeHus

4.1 AMUHBI. AMHUHOKHUCIIOTEL. benku

Wroro no pazueny
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Pa3zgea S. BbicokoMoOJIERYIsIPHBIE COeIMHEHMSI

5.1 ITlnactmaccel. Kayuyku. Bonokna 2
Wtoro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 2
11 KJIACC
KosanuecTBo yacos DJIEKTPOHHBIE
Ne ni/nt HaunMeHoBaHMe pa3iesioB U TeM Kontpoabmsre | TpaxTieckie (uugposbie)
NMPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecype
Paspnen 1. Teopernueckue 0CHOBbI XMMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuonnueckas cuctema XUMHUYECKUX 3
snemeHToB /1. 1. Menaeneena
12 Ctpoenue BemecTBa. MHOroo6pasue 4
BELIECTB
1.3 XHMMHUYECKHE PEAKIIUU 6 1 1
Hroro no pazgeny 13
Pasznea 2. Heopranudeckast Xumust
2.1 Mertasbl 6 1
2.2 Hewmeraibl 9 1 1
23 CBs13b HEOPTAHMYECKUX U OPTaHUYECKHUX )
BELIECTB
Wroro no pazueny 17
Pa3nes 3. Xumus u )KU3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazgeny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KITIACC

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IpakTnyeckue
padoThI

[IpenmeT opraHuyeckoi XUMuH, €€
BO3HHUKHOBCHHUC, PA3BUTHC U 3HAUCHUC

Teopust CTpOEHU OPraHUYECKUX
coequnennii A. M. bytnepoBa, €€ OCHOBHbIE
TIOJIOKEHUS

[IpencraBnenue o kaaccupuKaum
oprann4eckux BemecTB. HomeHknatypa
(cucremaTuyeckasi) U TpPUBUAJIbHBIE
Ha3BaHMS OPraHWYECKUX BEIECTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PSif

Meran u 3TaH — OpocTenImne
MIPEACTABUTENH AJIKAHOB

AJKEHBI: COCTaB U CTPOCHUC, CBOICTBa

OTuUIEH U NPONWIEH — NpocTeIne
MIPEJICTAaBUTENIN AJTKEHOB

[IpakTuueckas padora Ne 1. «Ilomyuenue
STUJICHA U U3YYCHHUE ero CBOMCTBY

Ankanuensl. byraauen-1,3 u
MetunOytanuen-1,3. [Tomyuenue
CUHTETUYECKOT0 KayuyyKa U PE3UHBI

10

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUH Psl. AIETHIIEH —
MPOCTEUILINN NPEJICTABUTEIb AIKUHOB

11

Bpluncienus 1o ypaBHEHHUIO XUMHUYECKOU
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peakuuu

ApeHbl: 6eH30J1 U TOJIy0JI. TOKCHYHOCTH

12
apeHOB

13 I'enernyeckas cBS3b yIIEBOIOPOAOB,
MIPUHAJISKAIINX K Pa3IMYHbIM KJlaccaM
[IpupoaHbie HCTOYHUKH YTIIEBOJAOPOIOB:

14 MPUPOIHBIH ra3 v MOMyTHbIE HE(QTSIHBIC Ta3bl,
He(Th M MPOAYKTHI €€ mepepaboTKH
[IpupoaHbie HICTOYHUKH YTIIEBOJAOPOIOB:

15 MIPUPOIHBIH ra3 v MOMyTHbIE HEQTSIHBIE Ta3bl,
He(Th M MPOAYKTHI €€ mepepaboTKH

16 KonTponbhas pabota no pazueny
«YTIIEBOAOPOIBD)

17 [IpenenbHble OTHOATOMHBIE CITUPTHI:
METaHOJ ¥ 3TaHoJ. BonopoaHas cBs3b

18 MHoroaTroMHbi€ CIUPTHI: STUICHIITUKOIb U
[JIMLEPUH

19 ®DeHoII: CTPOCHHE MOJIEKYJIbI, (PU3UIECKUE U
XMMHUYECKHE CBOMCTBA, TPUMEHEHHE

20 Anpaerupl: hopManbAETHI U alleTalbIeT U/,
ALIETOH

71 OAHOOCHOBHBIE NpeiebHbIE KAPOOHOBBIE
KHMCJIOThI: MypaBbHHAasI M YKCYCHAsI

2 IIpakTuyeckas padora Ne 2. «CBolicTBa
pacTBOpa YKCYCHOM KHCJIOThD»

23 CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK
IIPEJICTABUTEIIN BBICHIMX KAPOOHOBBIX KUCIOT

24 Mpiia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEe ACHCTBIE

25 Crnoxxable 2(UPBI KaK MPOU3BOIHBIC
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KapOOHOBBIX KHCJIOT. ['MAPOIIU3 CITOKHBIX
3¢upoB

26

XKupsl: TUIPOIN3, IPUMEHEHHE,
OuroJiornyecKasi pojb )KHPOB

27

VYraeBosl: cocTas, KilacCU(UKanus.
Bakneiiue npeactaBuTeNn: TI0K03a,
(dbpykTo3a, caxaposa

28

Kpaxmai u neironosa Kak IpupogHbIe
TIOJIMMEPBI

29

KonTponbHas pabota mo pazueny
«Kucnopozacoaeprkariue opraHu4ecKue
coeauHeHus»/ Beepoccuiickas mpoBepoyHast
pabora

30

OO0mas xapakTeprCTHKa a30TCOIePIKAIINX
OopraHudeckux coequHeHuit / Beepoccuiickast
npoBepoyHas pabora

31

AMMHBI: METHUJIAMUH Y aHWJINH

32

AMUHOKHCIIOTHI KaKk aM(pOTepHbIE
OpPraHUYECKUE COETUHEHUS, UX
O6uonorndeckoe 3HaueHue. [lentuapl. beaku
KaK MPUPOHBIE BEICOKOMOJIEKYIISIPHBIE
COEMHEHUs

33

OcHOBHbIE IOHATUS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

34

OcHOBHbBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN.
[ImacTmacchl, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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11 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

KonTpoJbubie

Bcero
padoThbI

IIpakTH4eckue
padoThbI

XUMHYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(pHTrypamus aToMoB

[lepuoanueckuii 3akoH u [lepronuueckas
crucTeMa XUMMHU4YecKux 3yemeHToB [1. M.
MenpeneeBa, uX CBSI3b C COBPEMEHHOM
TEOPHEN CTPOCHUSI ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XUMHUYECKHX 3JIEMEHTOB U UX COEAUHEHUH 10
rpynmnam U nepuogam. 3HaueHue
NEPUOANYECKOTO 3aKOHA U CUCTEMBI
xumudeckux asementoB .. MeHieneeBa B
pa3BUTUU HAYKH

CTpOGHI/Ie BCIICCTBA. XumMuueckas CBA3b, eé
BHUbI; MCXaHHU3MbI O6pa3OBaHI/I$I KOBaJICHTHOM
CBA3HU. BOI[OpO,Z[HaH CBA3b

BaneHnTHOCTb. DNEKTPOOTPUIIATETLHOCTb.
Crenenn okucieHnus. Bemniectsa
MOJICKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHUS

[TonsiTue o nucnepcHeix cucteMax. cTuHHBIE
Y KOJUIOMJHBIE pacTBOPBL. MaccoBas 1oiis
BEIIIECTBA B pPACTBOPE

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYEeCKHUX COCIUHEHUN. [ eneTnyeckas
CBSI3b HEOPraHWYECKHUX BEIIECTB, PA3IUYHBIX
KJIACCOB

Krnaccubukanus XuUMHIECKUX pEeaklui B
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HEOPraHUYECKON ¥ OPraHUYECKON XUMUU.
3aK0OH COXpaHEHUs1 MACChI BEIIECTB; 3aKOH
COXPaHEHHUS U MPEBpALICHHS] SHEPTUU TPU
XUMHYCCKUX PCAKIUAX

CkopocTb peakiuu. OOpaTuMble peakiuy.
XUMHUYECKOE pAaBHOBECHE

10

[IpakTtrueckas padota Ne 1. « Biusaue
pa3M4HbIX (PaKTOPOB HA CKOPOCTh
XUMHUECKON PEaKIIHI))

11

DnekTponuTHueckas auccounanus. [lonsrue o
BOZIOpOAHOM ToKazatene (pH) pactBopa.
Peakiuu nonHoro oomena. I'uapomnus
OPraHWYECKUX U HEOPTaHUYECKUX BEIIECTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUH.
[TonsiTre 00 AMEKTPOIIM3€E PACcIsIaBOB U
pacTBOPOB COJIEH

13

Kontponbnas paboTa no pazaeny
«TeopeTnyeckrie OCHOBBI XUMHUUY

14

Mertannel, ux nonoxenue B [lepunonnueckoit
CHCTEeME XMMHUYECKuX 3yiemeHToB [1. 1.
MeHneneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. O0mue PU3NIECKUEe CBOKWCTBA
METaJJIOB

15

CrnnaBel METaJIOB. DJIEKTPOXUMUYECKHUH P
HaIPsDKEHUN METAJIOB

16

XUMHUYEeCKHe CBOMCTBA BAXKHEHIIINX METAJIJIOB
(HaTpuii, Kamui, KaIbLUN, MarHuH,
AITIOMUHMI) U MX COETMHEHUI

17

XUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COeUHCHUN

18

XHMHYECKHE CBOMCTBA IMWHKaA, )KCJIC3a U UX
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COeIUHEHUN

19

[TpakTuueckas padota Ne 2. "Pemenue
HKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
«Metamap»"

20

Hewmetamnsl, ux nonoxxenue B [lepuoanyueckoit
CHUCTEME XUMUYECKUX 3J1eMeHTOB []. 1.
MeneneeBa 1 0COOCHHOCTH CTPOCHUSI aTOMOB

21

®u3nYecKre CBOMCTBA HEMETAILIIOB.
AnoTponus HEeMETaIoB (Ha IpUMEpe
KHCIIOPOJIa, cepbl, hocdopa u yrieposia)

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U UX
COEeIMHEHUN

23

XuMHUecKue CBOMCTBa a30Ta, Gpochopa u ux
COECIUHEHUN

24

XUMHUYECKUE CBOMCTBA yriepoa, KpEMHUS U
UX COeIUHEHUN

25

IIpumeHeHne BaXKHEUIINX HEMETAIIOB U UX
COeIMHEHUN

26

O00011eHEe U CUCTEMATH3AIM 3HAHUH 110
TeMme «HemeTtamnery. Beranciaenus mo
YpaBHEHUSAM XUMHUYECKUX PEaKInid 1
TEPMOXVUMHUYCCKHE PACUETHI

27

[TpaxkTuueckas padbota Ne 3. «Pemenue
9KCIIEPUMEHTAJIbHBIX 3aa4 10 TEME
"HemeTayst"»

28

KonTponbHas pabota no remam «MeTtauib» u
«Hemeramibn

29

HeopFaHI/I‘-IeCKI/Ie 1 OPTraHUYCCKHUEC KUCJIOTHI.
HeopFaHI/I‘—IeCKI/Ie 1 OPraHNu4YCCKHUE OCHOBAHUA

30

AM@oTepHble HeOpraHUYeCKHe U
OpraHnyeckue coeAuHeHus. I 'enernyeckas
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CBs3b HCOPraHMYCCKUX U OPraHUYCCKUX
BCIICCTB

Poib xuMuu B 00€CIIeYeHUH SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MHUIIEBON OE30TaCHOCTH, 1
pPa3BUTHUU MEAMIIMHBI
[IpencraBnenust 06 0OMKX HAYYHBIX

32 MPUHIMIAX TPOMBIIIJIEHHOTO TOJIyYEHUS 1
Ba)XKHEUINNX BEIIECCTB

33 UYenoBEK B MUPE BELIECTB M MATEPHAJIOB 1

34 XUMHSI ¥ 310POBBE YEJIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34
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MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kox
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE pPe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero 001ero 0opa3oBaHus

1

TCOpeTI/I‘{CCKI/Ie OCHOBBI OpF&HH‘ICCKOﬁ XUMHNHN

1.1

CcdhopMupoBaHHOCTD IIpEICTaBICHUN 0 XUMHUYECKON
COCTaBJISIIOIIEH €CTECTBEHHOHAYYHOU KapTHUHBI MUpPA, POJIU XUMUU
B MO3HAHUM SIBJICHUH MPUPOJIbI, B (JOPMUPOBAHUU MBIIUICHUS H
KyJIbTypbl  JINYHOCTH, €€  (QYHKIMOHAIBHOH TI'PaMOTHOCTH,
HEOOXOIMMOMN AJIsi pelIeHUs] MPAKTUUECKUX 33]a4 U 3KOJIOTHYECKH
000OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U TNPUPOIHON
cpene

1.2

Bnagenue cucTeMOll XUMHMYECKMX 3HAHMM, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIATal0II1e HIOHATUSA (Monexyna, BaJICHTHOCT,
NIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHMSI, XUMUYECKAs CBS3b,
MOJIb, MOJISIpPHAs Macca, MOJISIpHBIM OOBEM, YIJIEpOJHBIH CKEJET,
(byHKUMOHANbHAS  TpyNNa, pajuKal, HM30MEpHs, H30MEpHI,
TOMOJIOTUYECKUN psAJl, TOMOJIOTH, YIJIEBOJOPOJIbI, KHUCIOPOIA- U
a30TcoJIepKallue COCTUHEHUs, OMOJIOrMYECKH aKTUBHBIC BEILIECTBA
(yrneBoabl, JKUpBI, O€JIKW), MOHOMEp, IOJHUMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIDHBIE COCIUHEHHUS); TEOPHUH U 3aKOHBI
(Teopuss XMMHMYECKOTO CTPOEHHUs OpraHuyeckux Bemiects A.M.
BbytnepoBa), 3aKOHOMEPHOCTH, CHUMBOJHMYECKUH S3bIK XHMUH,
(dakToJIOrHYECKUEe CBEICHMSI O CBOMICTBaX, COCTaBe, MOJYyUYEHUU U
0€30IaCHOM  HUCIOJIb30BaHUM BA)KHEHIIMX HEOPraHUYeCKUX U
OpraHMYECKHUX BEUIECTB B OBITY U NPAKTUYECKOW AEATEIbHOCTU
4eJI0BEKa

1.3

ChopMUpPOBaHHOCTb YMEHMH BBISBIATH XapaKTepHbIE MPU3HAKH
MOHATUM, YCTAHABIMBAaTH WX  B3aUMOCBA3b, MCIIOJB30BaTh
COOTBETCTBYIOIUE IOHATHUA IIPU OIMUCAaHUU COCTaBa, CTPOCHUSA U
IIPEBPAICHUI OPTraHNYECKUX COCUHEHNN

1.4

c(hopMUPOBAHHOCTH YMEHUHI HCIIOJIb30BATh XUMHAYECKYIO
CUMBOJIMKY JJI1 COCTaBJEHHUS MOJIEKYJSIPHBIX M CTPYKTYpPHBIX
(pa3BEpHYTOM, COKpamEHHOM) (HOPMYJT OPTaHMYECKUX BEIIECTB U
YpaBHEHUN XUMUYECKUX PEaKLUi, U3TOTABIMBATH MOJIEIN MOJIEKYJI
OpraHN4YC€CKUX BCHICCTB IJId HWIUIIOCTpAllUM HX XHMHUYCCKOTO H
MPOCTPAHCTBEHHOT'O CTPOCHMSI

1.5

ChopMUpOBaHHOCTh YMEHUH YyCTaHABIMBATh IPHUHAICKHOCTD
U3yUYEHHBIX OPraHMYECKHX BEIIECTB IO UX COCTABY U CTPOEHUIO K
onpeAenéHHOMY Kiaccy (TpyIie) coeAuHEHUH (yIJIeBOAOPOJBI,
KHCJIOPOJ U a30TCOJEpXKAIUE COEIMHEHHS, BBICOKOMOJIEKYJIIPHbIE
COCIIMHEHMS), [JaBaTh MM Ha3BaHUA 10 CHUCTEMaTHUYECKOMN
nomenkiarype (IUPAC)

1.5

ChopmHrpoBaHHOCTH YMEHUS OMPENENSITh BUIbl XUMUYECKOMN CBSA3U
B OPraHUYECKHX COCAMHEHUIX (OAMHAPHBIE U KPATHBIC)

1.6

ChopMUPOBaHHOCTh YMEHHUSI TPHUMEHSTh: TIOJIOKEHUS] TEOPHH
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CTpoeHusi opranuyeckux BemectB A.M. bByrtnepoa ans
OOBSICHEHUS! 3aBUCUMOCTH CBONCTB BEIIECTB OT HX COCTaBa H
CTPOEHMSI; 3aKOH COXPaHEHUsI MacChl BELIECTB

Yraesomoponbl.  Kucnopoacoaepkammpe W a30TCOAEpkKaLIUE
OpraHnyecKkue coequHeHns. BbICOKOMOIEKYyIIpHbIE COSTUHEHMS

2.1

CchopMUpOBaHHOCTh YMEHUI NMPHUBOAUTH TPUBHAIBHBIC HAa3BaHUS
OTJIeIbHBIX OPraHMYECKUX BEIECTB (3TUJICH, MPONMIEH, alleTUIICH,
STUJICHIJIMKOJb, TIUIEpUH, GeHo, hopManbaerus, aneTaibIeru,
MypaBbUHas KHCJOTA, YKCyCHas KHCIIOTa, OJIEMHOBAsl KHCIIOTA,
CTeapHHOBas KHUCJOTA, IIIOK03a, (PPyKTO3a, Kpaxmal, LENI03a,
TJIAIIH)

2.2

ChopmupoBaHHOCT, YMEHHM XapaKTepHU30BaTh COCTAaB, CTPOCHHUE,
buznyecKue ¥ XUMHUYECKHE CBOMCTBA THIMYHBIX MPEACTaBUTENEH
Pa3IMYHBIX KJIACCOB OPTAaHMYECKUX BEIIECTB (METaH, 9TaH, dTHJICH,
MPOMNUICH, aneTuieH, oyraauen-1,3, metunOyranuen-1,3, GeH3ou,
METaHOII, 3TaHOI, STUJICHTJIUKOJIb, TJIMIIEPYH, dbenom,
aneTanbJeru]l, MypaBbMHAsg M YKCYCHas KHUCJOTHI, [IJIIOKO3a,
KpaxmaJl, IeJUTI003a, aMUHOYKCYCHAsI KUCIIOTA)

23

ChopMHpOBaHHOCT YMEHHSI HWIUTIOCTPUPOBATh T'€HETUYECKYIO
CBA3b MEXJy TUINHWYHBIMU IPEACTABUTEISIMU PA3IMYHBIX KJIACCOB
OpraHMYeCKUX  BEIIECTB  YPaBHEHUSIMH  COOTBETCTBYIOIIMX
XMMUYECKHUX PEaKIHi ¢ UCI0JIb30BaHUEM CTPYKTYPHBIX (GOpPMYIT

24

ChopMUpPOBaHHOCTb ~ YMEHHSI ~ XapaKTepH30BaTh  HUCTOYHHMKH
YTJIEBOIOPOAHOTO ChIpbs (HEDTh, MPUPOIHBIN ra3, Yrojb), CIIOCOOBI
UX TepepaboTKM ¥ NPAKTUYECKOE NPUMEHEHHE MPOAYKTOB
nepepaboTKu

XuMus 4 )Ku3Hb. PacuéTnl

3.1

CdopMUpOBaHHOCTP YMEHHMH BIAJETh CHCTEMOW 3HAHUH 00
OCHOBHBIX MCTOJaX HAYYHOI'O INO3HAHUA, HUCIIOJIB3YCMbIX B XHUMUU
NP HM3YYCHUU BEIIECTB W XUMHUYECKUX SIBIICHHH (HAOIIOICHNUE,
U3MEpEeHHe, JKCIEPUMEHT, MOJCIUPOBAaHUE), HCIOJIb30BaTh
CHUCTEMHBIE XMUMHYECKHE 3HAHWS /IS TPHUHATHS pPEUICHHH B
KOHKPCTHBIX KU3HCHHBIX CHUTYyallUAX, CBA3AHHBIX C BCIICCTBAMHU U
UX IPUMEHEHUEM

3.2

CdhopmupoBaHHOCT, yMEHHMM COONIO/ATh TMpaBWiIa MOJIb30BAHUS
XUMHYECKON TOCYyZoN U TabOpaTOpHBIM 000PYJOBaHHEM, a TaKKe
mpaBwiia oOpamieHus C BEHIeCTBAMH B COOTBETCTBUU  C
WHCTPYKIUSMU TI0 BBIMOJHCHUIO JTA0OPATOPHBIX XUMHUYECKUX
ONBITOB

33

ChopmupoBaHHOCT,  yMEHHMH  IUIAHUPOBATH W BBIIOJHSATH
XUMUYECKUN SKCIIEPUMEHT (MIPEBpAIICHUS] OPraHUYECKUX BEIIECTB
IIpU HArpeBaHuU, IMOJTY4YCHHE ATHJIEHA M W3Y4YCHHE €ro CBOWCTB,
KAueCTBEHHBIC PEaKIMM OPraHMYECKUX BEILECTB, JEHATypaLHs
OenKOB MpH HAarpeBaHUM, IIBETHbIE peakIuu OeIKoB) B
COOTBETCTBMM C TMpaBWJIAMH TEXHUKH O€30MacHOCTH TPH
oOpallleHnu C BEIIeCTBaMU U JIabopaTOPHBIM 000PYIAOBAHUEM;
NPEICTaBIATh PE3yJIbTaThl XMMUYECKOTO JKCIEpUMEHTa B (opme
3alyCU YPaBHEHUIN COOTBETCTBYIOIIMX peakuuil U GopMyIupoBaTh

28




BbIBOJIbI HA OCHOBC 3TUX PE3YJILTATOB

3.4

ChopMUpOBaHHOCTh ~ YMEHHH  TPOBOJUTH  BBIYUCICHHS IO
XUMHUYECKUM ypaBHEHUSIM (Macchbl, 00bEMa, KOJIMYECTBA UCXOAHOTO
BElIeCTBa WM MPOJAYKTa PEakluu M0 M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OIHOIO M3 HCXOJIHBIX BEIIECTB WJIM MPOAYKTOB
peaxiun)

3.5

ChopmupoBaHHOCTP ~ YMEHUH  KPUTHUECKH  AHAIU3HPOBATh
XMUMUYECKYI0 MH(OpMAIHIO, MOIy4aeMyl0 U3 pa3HbIX MCTOUYHUKOB
(cpeacTBa MaccoBoi nH(popMaluu, cetb IHTEpHET U Apyrue)

3.6

CdopMupoBaHHOCTH yMEHUH COOJIIOMATh TPaBHIIA KOJIOTHUYECKHU
1eJ1eco00pa3HOro MOBEACHHUS B OBITY U TPYAOBOH JESATEIHLHOCTH B
LEIAX COXPAaHEHUS CBOEro 3J0POBbS M OKPYXKAIOLIEH MPUPOIHON
Cpellbl, 0OCO3HABAaTh OMACHOCTh BO3JECUCTBUS HA >KUBbIE OPTaHU3MBbI
Ol'IpeI[CJ'IéHHI)IX OpTraHU4YCCKUX BCUICCTB, IIOHUMas CMBICJI
nokazarens IIJK (mpemenbHO JomycTUMOW — KOHILEHTpALMM),
MOSICHTh HA MPUMEpPAX CIOCOObl YMEHBIIEHUS U MPEAOTBPAILEHUS
UX BPEOHOIO BO3JACHCTBHS Ha OPraHU3M 4eJ0BEKa

11 KJIACC

Kon
npoBepsieMor
0 pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeiHero 001ero o0pa3oBanust

1

TCOpeTI/I‘ICCKI/Ie OCHOBBI XUMHH

1.1

BrnaneHune cucreMoll XMMHYECKMX 3HAHHMM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOLINE TOHATHUA (XMMHUYECKUH DJIEMEHT, aToM,
UIEKTPOHHAas 000JI0YKa aroma, s-, p-, d-3JEKTPOHHbIE OpOUTAIH
aTOMOB, HMOH, MOJIEKYJIa, BaJCHTHOCTb, JJIEKTPOOTPULATEIILHOCTD,
CTEIIEHb OKHUCIICHUS, XMMHUYECKas CBA3b, MOJb, MOJIIpHAs Macca,
MOJISIpHBII 00BEM, KpUCTAJUIMYECKAsT PEIIETKA, TUIIBI XMMHUYECKHX
peaxuuii (OKHCITUTENBHO-BOCCTAHOBUTEIIBHBIE, IK30- u
SHJIOTEPMHUYECKHE,  PEaKUMd  HOHHOro  OoOMEHa),  pacTBOp,
JIEKTPOJIMTBI, HEIIEKTPOJIMUTHI, DJIEKTPOJINTHUYECKAs IUCCOLUALINSA,
OKHUCJIUTEJIb, BOCCTAHOBUTENb, CKOPOCTb XHMHYECKOM PEAKLUH,
XMMHYECKOE  paBHOBECHE); TEOpPUHM U 3aKOHBl  (Teopus
3JIEKTPOJIMTUYECKOW auccounanuu, llepuonnueckuit 3axon .M.
MeHngeneeBa, 3aKOH COXPaHEHHS Macchl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUH S3BIK XUMHH, (DAKTOJIOTUYECKUE CBEICHUS O
CBOMCTBaX, COCTaBe, IOJIy4YE€HHMH M O€30IaCHOM MCIOJIb30BAaHUU
BOXHEWIINX HEOPraHMYECKUX BEIIECTB B OBITY M IPAKTUUYECKON
JESITEIbHOCTH YEJI0BEKA

ChopMupoBaHHOCT, YMEHUN BBISBISITH XapaKTepHbIE NMPU3HAKU U
B3aMMOCBSI3b M3YUYEHHBIX MOHITHH, MPUMEHITh COOTBETCTBYIOIINE
NOHATHUSA TPU ONHCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKUX

1.2 o
BCHICCTB U UX MPCBpAICHUHN, BBIABJIATH B3aAUMOCBA3bL XUMHWYCCKUX
3HaHHUH C INOHATHUAMUA u npeacCTaBJICHUAMHA Apyrux
CCTCCTBCHHOHAYYHBIX NPCAMCTOB

1.3 BJIa,ZIeHI/Ie OCHOBHBIMH MCTOJAMH HAYYHOI'O IMO3HAHHS BCIICCTB MU
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XUMHAYECKHUX sIBICHUN (HAOIIOAEeHUE, M3MEpEeHHUe, SKCIIEPHUMEHT,
MOJICJIUPOBAHKE)

1.4

ChopMupoBaHHOCTh YMEHUH ONpeAENsATh BaJCHTHOCTh M CTENEHb
OKHUCJIGHUS XUMHYECKHX 3JIEMEHTOB B COEAMHEHHUSAX DPA3IUYHOTO
coCTaBa, BHJ XHMMHUYECKOH CBs3UM (KOBaJeHTHas, MOHHas,
MeTaJuIn4yecKas, BOJIOPO/IHAS) B COEJIMHEHUSX, TUT
KPUCTAINIMUECKOM pPEIETKM KOHKPETHOro BellecTBa (aToMHas,
MOJIEKYJIsIpHAsl, MOHHAs, MeTaJUIMYecKas)

1.5

ChopMHpOBaHHOCT, YMEHUN OINpEAENsATh XapakTep Cpelbl B
BOJIHBIX PacTBOpax HEOPraHMYECKUX COECAMHEHUN

1.6

ChopMupoBaHHOCTh YMEHHSI KJIACCU(PHUIMUPOBATH XMMHUYECKHE
peakuuMu IO  Ppa3IMYHbIM IpU3HAKaM (YUCIy U  COCTaBy
pearupymomux — BEIIeCTB, TEIUIOBOMY  3(G¢eKTy  peakuuw,
W3MEHEHUIO CTENEeHEH OKHUCIEHHUS DSJEMEHTOB, OOpaTUMOCTH
PEaKIMHU, YYACTHIO KaTaJu3aTopa)

1.7

CchopMupoOBaHHOCTb YMEHHUI COCTaBIATh YPaBHEHUS peaKUUl
Pa3IMYHBIX THUIIOB, TMOJHBIE U COKpPALIEHHBbIE YpaBHEHUS peakuuit
MOHHOTO OOMEHA, YUMUTHIBas YCJIOBHUS, IPU KOTOPBIX 3TH PEAKIHUU
UAYT A0 KOHIA

1.8

CdopmupoBaHHOCTH YMEHHU IIPOBOJUTH peaxkuuu,
MIOATBEPKIAIOLINE Ka4yeCTBCHHBIN COCTaB pa3IN4YHBIX
HEOPraHWYECKUX BEIIECTB, PACIO3HABATH OIBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIICCTB

1.9

CdhopMupoBaHHOCTD YMEHUH pacKpbIBaTh CYILIIHOCTb
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakuui IIOCPEACTBOM
COCTaBJICHUsI 3JICKTPOHHOTO OajlaHCca ITUX PEaKIHii

1.10

ChopmupoBaHHOCTE yMEHHI OOBSCHATH 3aBHUCHMOCTH CKOPOCTH
XHUMHAYECKON PEaKIiK OT Pa3JINIHBIX (haKTOPOB

1.11

ChopMupoBaHHOCTh YMEHHH OOBSICHATH XapaKTep CMEIICHUS
XUMHUYECCKOT'O paBHOBCCHUSA B 3aBUCUMOCTHN oT BHCIIHETO
BozaeiictBus (mpunanun Jle [larense)

O61ua>1 N HCOPraHM4CCKasad XNUMM

2.1

CdhopMupoBaHHOCTh YMEHUH pacKpbIBaTh cMbIca [leproanueckoro
3akona  J[.MI. Menngeneesa M JEMOHCTPUpPOBATb  €ro
CHUCTEMAaTH3UPYIONIYI0, OOBSCHUTENBbHYI0 M IPOrHOCTUYECKYIO
GbyHKIMN

2.2

CpopMUpPOBAaHHOCT, YMEHHMM  XapaKTepU30BaTh AJIECKTPOHHOE
CTPOCHHE aTOMOB XHMHYECKMX OJJIEMEHTOB 1—4 mepuonoB
[lepronnueckoit  cucTeMbl  XUMUYECKUX  anemeHToB .M.
MenzeneeBa, UCHONb3YyS TMOHATUA «S-, p-, d-IEKTPOHHbBIE
opouTanm», «IHEPreTUYECKUe YPOBHW», OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUECKUX 3JIEMEHTOB M MX
COCIMHEHMI M0 nepuoaam M rpynnam llepuoaudeckon cuctemsl
xuMHuueckux aeMeHToB /.M. Menaeneesa

23

ChopmupoBaHHOCTH YMEHHI XapaKTepU30BaTh (OMUCHIBATD) OOIIIHE
XUMUYECKUE CBOMCTBA HEOPTraHWYECKUX BEIICCTB Pa3IMUHBIX
KJIACCOB, TOJTBEP)KJIaTh CYIIECTBOBAHHWE T'E€HETHYECKOW CBS3H
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MCKAY HCOPraHMYCCKUMMH BCHICCTBAMU C ITOMOUILIO ypaBHeHI/Iﬁ
COOTBCTCTBYIOINX XUMHWYCCKUX peaKL{I/Iﬁ
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ChopMupoBaHHOCTb YMEHMH YCTaHABIMBATh IPHUHAIEKHOCTD
HEOpPraHMYECKUX BELIECTB IO UX COCTaBY K OMpPEEIEHHOMY Kilaccy
(rpynme) coeaMHeHMH (MpOCThle BEIIECTBA — METAUIBI U
HEMETaUTbl, OKCH[IbI, OCHOBaHHUS, KHCJIOTBL, aM{QOTepHBIC
TMJIPOKCHUIbI, COJIN)

2.5

ChopMupoBaHHOCTH ~ YMEHUH  HCIONIB30BaTh  XUMHUYECKYIO
CUMBOJIUKY ISl COCTaBJeHHUS (OpMyJ BEHIECTB U YpaBHEHUM
XUMHUECKHUX peakiuii, cuctematnueckyro HomeHknarypy (IUPAC)
W TPUBUAIbHBIC HA3BaHUS OT/ACIBHBIX HEOPraHMYECKHUX BEIIECTB
(yrapHblii Ta3, yrIeKUCIbIA Tra3, aMMHaK, TaméHas W3BECTb,
HeraméHasi H3BeCTh, MMThEBasl COJIA, TUPUT U IPyTHE)

2.6

CdopmMrpoBaHHOCTH YMEHHI XapaKTepU30BaTh (OMUCHIBATDH) OOLIHE
XMMHMUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3IUYHBIX
KJIACCOB, IMOJTBEPKJIaTh CYLIECTBOBAHME TI'€HETUYECKOW CBS3HU
MEXJy HEOPraHMYEeCKMMH BEILECTBAMHU C IIOMOULIbIO YpaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PeaKuil

2.7

ChopMUpPOBAaHHOCT, ~ YMEHHMHA  IUIAHUPOBATh W BBHITIOJIHATH
XMUMUYECKHH SKCHEPUMEHT (pa3fioKeHHe IMEepOKCHAa BOAOpOJIa B
MPUCYTCTBUM  KaTaJIM3aTOpa, OIPEACIICHHE Cpelbl pPacTBOPOB
BEIIECTB C IOMOIIBI0 YHHMBEPCAJIBbHOIO HWHIAMKATOPA, BIIUSHUE
pa3IMyYHBIX (AaKTOPOB HA CKOPOCTh XMUMUYECKOW peaklUy, peakluu
MOHHOTO 00MEeHa, Ka4eCTBEHHbIE peakluu Ha Cyib(aT-, KapOOoHaT-
W XJOpUO-aHWOHBI, = HAa  KaTHOH  aMMOHMS,  DEIICHHE
SKCIEPUMEHTANBHBIX  3a7ady 1o  TemaM  «Metauib»y U
«Hemeramib») B COOTBETCTBHM C  MpaBWIaMU  TEXHUKH
0€30MacHOCTH HpU OOpAIeHWH C BEIIeCTBAaMH U JIAOOPATOPHBIM
o0opy/sOBaHUEM;  MPEACTaBIATh  Pe3yJbTaThl ~ XUMHUYECKOTO
JKCHepuMeHTa B (opMe 3amucCH YPaBHEHUIl COOTBETCTBYIOIIUX
peakuuii 1 GopMyJIUPOBAThH BBIBOJII HA OCHOBE ITHX PE3YJIbTaTOB

2.8

ChopMupoBaHHOCT, YMEHMI COOJIO/IaTh TIpaBUIA TOJH30BAHUS
XUMHYECKON MOCYJ0i M JTa0OpaTOPHBIM O0OPYIOBAHUEM, a TaKKE
nmpaBujia OOpamieHusi ¢ BEIMECTBAMH B COOTBETCTBHUU  C
WHCTPYKLIUSMU 10 BBHITIOJHEHHUIO J1A00PAaTOPHBIX XUMHUYECKHX
OTIBITOB

2.9

ChopMHUpPOBAaHHOCTh YMEHHH  XapaKTePU30BaTh  XUMHUUYECKHE
IponecCChl, JICKAIMMUEC B OCHOBC HNPOMBIIUICHHOI'O IIOJYUYCHUA
CEpHOIl  KHUCJIOTBHI, amMMHakKa, a Takxke CGHOPMUPOBAHHOCTD
MpeJCTaBICHUNA 00 OOIIMX HAYYHBIX NMPUHLIUNAX U 3KOJIOTMYECKHX
poGsieMax XUMUYECKOTO TPOU3BOJICTBA

XUMHUS U )KU3Hb. PacuéThl

3.1

CdopMupoBaHHOCTH MpeICTaBICHUI 0 XUMHYECKON
COCTABJISIOLIEH €CTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIA XUMHUHU
B TMO3HAHUM SBJIEHUN NPUPOIBI, B (HOPMUPOBAHUU MBIIUICHUS U
KyJIbTyphl — JIMYHOCTH, €€  (PYyHKIMOHAIBHOM  T'paMOTHOCTH,
HE0OXOIUMOM ISl pelIeHHs MPAKTUYECKUX 3a/lad M SKOJOTHYECKH
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U TPUPOJTHON
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cpene

3.2

ChopMHpOBaHHOCT, ~ yMEHMH  KPUTHYECKHM  aHAJIU3UPOBATh
XMUMHYECKYI0 MH(OpMaIIo, NOIy4aeMyr0 U3 Pa3HbIX HCTOYHHMKOB
(cpencTBa MaccoBOM KOMMYHHKAIUH, ceTh IHTEpHET U pyrue)
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CpopMUpOBAaHHOCT YMEHUW COONIOAATh TMpaBUjia SKOJOTUYECKH
11es1ecoo0pa3HoOro NoBeJeHNs B OBITY M TPYJOBOM JEATENbHOCTH B
LEIAX COXPAHEHUs CBOETO 3/I0POBbSl M OKPYKAOLIEH IPUPOIHOU
Cpenbl

3.4

Oco3HaBaTh ONACHOCTh BO3JCHCTBUSA HA JKHUBBIE OpPraHU3MBbI
ONpeAeNEHHBIX BEUIECTB, MMOHMMAas cMbich Tmokazarens [IJIK,
MOSICHATH Ha IpUMepax CIoCcOObl YMEHBIICHHS U MPEIOTBPALICHH
WX BPEJTHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKA

3.5

ChopmMupoBaHHOCTH ~ YMEHUH  NPOBOJAUTH  BBIYUCIEHUS  C
HCIIOJIb30BAaHUEM ITOHATHUS «MACCOBAsl J0JI BEIECTBA B PACTBOPEN,
OOBEMHBIX OTHOILIEHUH Ta30B MPU XUMUYECKUX PEaKIUAX, MACCHI
BEIIECTBA WM 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEILIECTBA,
Macce WM 00bEMY OJIHOTO M3 YYaCTBYIOUIMX B PEaKlUU BEILIECTB,
TEMIOBOro 3¢¢eKra peakuud Ha OCHOBE 3aKOHOB COXpaHEHHUs
MacChl BENECTB, IPEBPAILECHHS M COXPAHEHMS YJHEPTUU

IMPOBEPAEMBIE 9JIEMEHTBI COAEP) KAHUSA

10 KJIACC

Koxa

IIpoBepsieMblil 3J1EMEHT COACPKAHMS

1

TeopeTnueckrne OCHOBbI OPraHU4ECKOW XUMHUH

1.1

[Ipenmer opraHnueckod XMMHH: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAUEHUE B
MOJIyYEHUU HOBBIX BEILECTB U MaTe€pUaoB. Te€opHsl CTPOEHUsT OPraHUYECKHUX
coenuneHnit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHUSI

1.2

CtpykTypHBIe (OPMYJIBI OpPraHUYECKHUX BEIIECTB. | OMOIIOTHS, H30MEpHS.
XuMmudeckasi CBsSI3b B OPraHMYECKUX COEIMHEHUSX — OJMHApHbIC U KpaTHBIE
cBs3u. [IpencraBienue o kjaaccuuKauu OpraHuYeCKuX BEIIECTB

1.3

Homenkiatypa ~ opraHuyeckux  COCIMHEHHM  (CHCTEMaThyeckas) U
TPUBHUAJIBHBIC HA3BaHUs BAKHEHIIUX IPEICTABUTEIEH KIACCOB OPraHUYECKUX
BEILIECTB

YT1I1eBOI0POBI

2.1

AnKaHBI: COCTaB W CTPOCHHME, TOMOJOTHYECKMM paAx. MeraH u 3TaH —
NpoCTeHIINe MPEJCTABUTENN ANKAHOB: (PU3NYECKHE U XMMHUYECKHE CBOMCTBa
(peakuuy 3aMeUIEHUs] U TOpPEHUs), HAXOXJACHWE B MpPHUpOJE, MOIyYEeHUE U
[IPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOCHME, TOMOJIOTUYECKUI PsiA. DTUIEH U NPONUIIEH —
MIpOCTEHINNE MPEACTABUTENH AJIKEHOB: (PU3MUECKHE M XUMUYECKHE CBOMCTBA
(peakuuy THAPUPOBAHUS, TaJOrE€HUPOBAHUS, TUApPATAlUH, OKUCICHUS W
MI0JIMMEPU3AIIIH ), TOJTYyYEHUE U IPUMEHEHHE
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Ankanuensl: Oytamuen-1,3 u metwinOyTtaauwes-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKHE CBOICTBa (peakuus MOJIMMEPU3ALUN ). [Tonyuenue
CHHTETHYECKOT0 KayuyKa U PE3UHBI
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AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTMUECKUHN psAll. ALIETUIIEH
— IPOCTEHIINN MPEeICTaBUTENb AJKUHOB: COCTaB, CTPOEHHE, (pusnyeckue u
XUMHUYECKHE CBOMCTBa  (peakUuu TUAPUPOBAHHUSA, TaJOT€HUPOBAHUS,
I'MJpaTalyy, TOpeHus), MoIy4YeHUue U NPUMEHEHHe

2.5

Apensl. benzon: cocraB, crpoeHue, (pusMueckue M XMMHUYECKHE CBOICTBa
(peakuuy rajoreHUpPOBAaHUS W HUTPOBAHUS), MOJIYYEHHUE U TNPUMEHEHHE.
Tonyon: cocraB, crpoenue, pu3nUYecKue M XMMHUYECKHE CBOWMCTBA (peakuuu
raJIOrTeHUPOBAHUS M HUTPOBAHUs), MOJyYeHUE U IMPUMEHEHUE. TOKCUYHOCTh
apeHoB. ['eHeTHUecKas CBsA3b MEXIY YIIIEBOAOPOJAMHM, IPUHAMIEKALIMMU K
pa3JIMYHBIM KJ1accam

2.6

[IpupoaHble HWCTOYHUKM yIiIeBOAOPOAOB. I[IpMpOnHBI Ta3 M MOIyTHBIE
HedTsHbIe ra3pl. Hed b 1 e€ npoucxoxaenue. CriocoOsl nepepaboTku HedTu:
MEPETOHKA, KPEKUHT (TePMUYECKHUM, KaTaauTHuuecKuit), nupoaus. [IpogykTsr
nepepaboTku He(PTH, UX TMPUMEHEHHE B IPOMBIIUIEHHOCTH M B OBITY.
KaMeHHbIH yroib ¥ NpOayKThl €r0 NepepadoTKu

Kucnopoconepxaiiue opraHn4ecKue COeMHEHUS

3.1

[IpenenbHble OOHOATOMHBIE CHUPTHL. MeTaHOA U 3TaHON: CTPOEHUE,
¢u3nyeckre U XUMHUYECKHE CBOWCTBA (pPEaKLUMU C aKTUBHBIMU METaJlIaMHU,
rajJlor€HOBOJIOPO/IaMU, TOpPEHHE), NMpUMEHEeHHe. BomopoaHbie CBSI3U MEXIy
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJIa U ATaHOJIa Ha OPraHU3M Y€JI0BEKa.
MHoroaroMHble  COUPTHL. ODTWICHIVIMKOAbL W  TIULEPUH: CTPOEHUE,
¢u3nueckue M XMMHUUYECKUE CBOMCTBa (B3aMMOJEHCTBHE CO IIEIOYHBIMU
MeTaJljlaMH, KaueCTBEHHAsl PeaKi[isl HA MHOTOaTOMHBIE CIIUPTHI). [leficTBue Ha
OpraHusMm uenoseka. [IpumMeHeHne MNInIeprHa U ATHIIEHIJIMKOJIS

3.2

@DeHoM: CTPOEHUE MOJICKYJbl, (H3UYEeCKHe U XUMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [lpumenenue dhenona

3.3

Anpreruibl M KEeTOHbl.  Dopmanpleruj, auneTajbJerujl; CTPOECHUE,
¢uznyeckue W XUMHUYECKHE  CBOHCTBAa  (pEakiMu  OKHCICHUS W
BOCCTaHOBJICHUSI, KAUECTBEHHBIC PEAKIIUN), IOJYYCHHUE W IPUMCHECHHE

3.4

OHOOCHOBHBIE TIpECIIbHBIC KapOOHOBBIE KUCIOTHL. MypaBbUHAS M YKCYyCHAs
KHCIIOTHI: CTpOCHHUE, (PU3NYeCKre U XUMUYECKHEe CBOMCTBA (CBOICTBa, 0OIIHe
JUTsL KJlacca KHCIIOT, peakius STepuduKaiiu), MoJydyeHne U MPUMEHEHHE.
CTCapI/IHOBa}I )41 OJICUHOBasA KHUCJIOTHhI KaK HpeI[CTaBI/ITCJII/I BBICIIINX
KapOOHOBBIX KHCJOT. MblIa KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT, HUX
MOIOIIIee ACHCTBHE

3.5

Crnoxsble 3(QuUpbl Kak NPOM3BOJHBIC KapOOHOBBIX KHCIOT. [ 'uaposius
cnoxHbIX 3¢upoB. Kupel. ['maponmus xupoB. I[lpumeHeHHE KHPOB.
buonornyeckas posib JKUpOB

3.6

VYrineBoapl:  cOCTaB, KIacCH(UKAIUs  yriaeBojoB  (MOHO-, 1H- H
nonucaxapuabl). ['moko3a — mpocTedmuid MOHOcaxapui: OCOOCHHOCTH
CTPOCHHSI MOJICKYJIbI, (PU3MUECKHE M XUMUYECKHUE CBOMCTBA (B3aMMOJICHCTBIC
¢ ruapokcuaom menu(ll), okucieHne aMMUa4HBIM PACTBOPOM OKCHAA
cepebpa(l), BoccTaHOBIIEHUE, OPOKEHUE TIIFOKO3bI), HAXOXKICHUE B TIPUPO/IE,
npUMeHeHue, Ouonorumdeckas poib. Porocunre3. DpykTo3a Kak H30MEp
roKo3bl. Kpaxman u memnrono3a Kak mpupoasbie nonuMepsl. CTpoeHue
Kpaxmalia M LeJultosio3bl. Pu3nyecKkue M XUMHUYECKHE CBOMCTBA Kpaxmaia
(Tuaposn3, KaUeCTBEHHAs! Peaklusl C HOJOM)

33




A3zoTcoeprkalie OpraHn4eckie COeIMHEHUs

4.1

AMUHOKHCIIOTHI KaK aM(OTepHbIe OpraHnYecKre coeanHeHus. duzndyeckue u
XMMHUYECKHE CBOMCTBA aMMHOKHUCIIOT (Ha MpUMepe TIUIKHA). bruonorunueckoe
3HAYECHHE aMMHOKHUCIOT. [lenTuasl

4.2

benku kak mTpUpOJHBIE BBICOKOMOJEKYJSpHbIE coenuHeHus. llepBuunas,
BTOPUYHAS U TPETUYHAs CTPYKTypa OenakoB. XMMHUYECKHE CBOICTBa OEJIKOB:
THJIPOJIN3, ICHATypalusi, KAUeCTBEHHbIE peakluu Ha OeIKU

BBICOKOMOJIEKYIISIpDHBIE COETMHEHMS

5.1

OCHOBHBIE HOHATUS XUMHU BBICOKOMOJICKYJIAPHBIX CO@)II/IHCHI/Iﬁl MOHOMECED,
MOoJIMMED, CTPYKTYpPHOC 3BCHO, CTCIICHb IoJIMMEpHr3alluu, CpeaHgA
MOJICKYJIsIpHad Macca. OcHOBHEIE MCTOABI CHUHTE3a BBICOKOMOJICKYJISAPHBIX
COCI[HHCHPIIZ — NOJIMMEpHU3alva U NOJUKOHICHCAIN

5.2

3KCHepI/IM€HTaHBHH€ MCTOABI M3YUCHUA BCIICCTB U HUX HpeBpameHHﬁ:
O3HAKOMJICHUE C 06pasuaM1/1 NpUPOAHBIX KW HMCKYCCTBCHHBIX BOJIOKOH,
IJIaCTMACC, KayIYKOB. HonyquHe CHUHTCTHUYCCKOI'O KaydyKa U pC3UHBI

11 KJIIACC

Kox

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

TeOpeTI/I‘ICCKI/Ie OCHOBBI XMMHUH

1.1

Xumudeckuit sneMeHT. AtoMm. Sapo aroma, H30TOMBL.  DJIEKTPOHHAS
000J104Ka. DHEPreTHYeCKUe YPOBHHU, MOAYPOBHU. ATOMHBIE OpOUTaIH, S-, p-,
d-sanemenTsl. OCOOECHHOCTH paclpesieNieHust JIEKTPOHOB IO OpOHMTansIM B
aTOMax 3JIEMEHTOB NEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOHPUTYpALIUS
aTOMOB

1.2

[Tepuonuueckuii 3akoH u Ilepuoanyeckas cucTeMa XMMHUUYECKUX DJIEMEHTOB
.. MengeneeBa. CBsi3p nepuoanyeckoro 3akoHa u llepuonnueckoit
cUCTEMBI XUMUUYeCcKkuX 3meMeHTOB J[.11. MeHnaeneeBa ¢ COBpeMEHHOU Teopuen
CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHUYECKHUX
3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOXKHBIX BEIIECTB IO TPYIIaM U
neprojiaM. 3Ha4eHHE MEPUOANUECKOro 3aKOHA B PA3BUTHU HAYKHU

1.3

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BHIBI XWMHUYECKOW CBS3U
(KoBaJIeHTHasi HEMOJIIpHAas W TOJsApHas, MOHHAas, MeTamnudeckas). VoOHBI:
KaTHOHbI U aHUOHBL. MeXaHH3Mbl 00pa30BaHUsI KOBAaJEHTHON XUMHUYECKOU
cBs13H (0OMEHHBIN U JOHOPHO-aKIeNTOpHbIN). BogopoaHas cBsizb

1.4

BaneHTHOCTS. BJICKTpOOTpI/II_IaTeHBHOCTL. CrereHb OKUCICHUS

1.5

BemectBa MOJIEKYJIApPHOTO ©  HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTAaBa BEHIECTBA. THUIBl KPUCTAUIMYECKUX  PEMIETOK.
3aBUCUMOCTh CBOMCTBAa BEILIECTB OT THUIA KPUCTAUIMUECKOU PELIETKU.
[Tonsstue o mucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPBI.
MaccoBas 107151 BEILIECTBA B pacTBOPE

1.6

Knaccudukanus HEOPraHUYECKUX COEIMHEHUIA. Homenknarypa
HEOPraHMYECKUX BEIECTB

1.7

Xumuyeckass — peaknus. Knaccuduxamuss  XMUMHYECKMX — peakuuid B
HEOPraHWYECKOM M OpPraHMYECKOM XUMHH. 3aKOH COXPaHEHMsS MAaccChl
BEIIIECTB, 3aKOH COXPAaHEHHsI W IPEBPAILCHMS] SHEPIMH INPU XHUMHYECKUX
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pEAKLHSIX

1.8

CKopocThb peakim, €€ 3aBUCUMOCTb OT pPa3JIM4HbIX (PAKTOPOB

1.9

OO6partumbie peakiuu. XUMUYeCcKoe paBHOBecue. DaKkTOphI, BIUSAIOIIME Ha
COCTOSIHME XUMHYECKOro pasHoBecus. [Ipunuun Jle [larense

1.10

DnexTponuTtrueckas auccouuanus. CuibHble U crnadbie 1ekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHWCIAs, HEHUTpalbHas, MIeoYHas. Peakium
MOHHOr0 0OMeHa

1.11

OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC pCaKkuuu

HCOpF AHNYCCKaA XUMUA

2.1

Hemerannel. Ilomoxenune HemeramoB B Ilepuonnueckoin  cucreme
xumudeckux aemeHToB J[.M. MeHneneeBa u 0COOEHHOCTH CTPOSHHUS aTOMOB.
Ou3nyecKnue CBOMCTBAa HEMETAIIOB. AJIIOTPONHUS HEMETAIUIOB (Ha MpuUMepe
KHCIIOPOJa, cepbl, hocdopa u yriaeposa)

2.2

XWMHYECKUE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TajOreHOB, CEphI, a30Ta,
dbochopa, yrmepoga W KpeMHHsS) M HUX COSAMHEHUNH (OKCHIOB,
KHCJIOPOJICO/IEP)KALINX KHUCIIOT, BOJOPOAHBIX coeauHeHuit). I[IpumeHenue
BaXXHEUININX HEMETAJIOB U UX COSTUHEHUN
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Meramnsl. [lonoxxenune meramioB B Ilepuoandeckoil cucreMe XHMHUYECKHUX
anementoB J[.M. MenaeneeBa. OCOOEHHOCTH CTPOCHHUS DJIEKTPOHHBIX
o0oJyioyek aToMoB MeTaioB. OOmme QuU3NUECKue CBOWCTBA METAJIOB.
CrutaBbl METAIJIOB. DJIEKTPOXUMHUYECKHI Psii HAPSKEHUN METaJIOB
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XWMHYECKHUE CBOMCTBA BAXKHEHWIINX METAIOB (HATPUH, KaJIMHA, KaJbIIWH,
MarHui, aJllOMUHUHN, [IMHK, XPOM, KeJie30, Me/lb) U UX coeauHeHun. OO0ume
CrocoObl MOJy4YeHUsI MeTAILIOB. [IpuMeHeHre METaJIOB B OBITY M TEXHHUKE

2.5

['eHeTnueckass CBSI3b HEOPraHMYECKUX BEIIECTB, NPUHAUICKAINIUX K
pa3JIMYHBIM KJIaccam

XHUMHUS U )KU3HD

3.1

Ponp xumuun B oOecrieueHHUH 3KOJIOTHMUECKOM, SHEPreTUUYECKON U MHUIIEBON
0€30MacHOCTH, pa3BUTHM MeAuluHbl. [loHATHE O Hay4YHBIX MeToJax
MTO3HAHUS BEUIECTB U XUMHUYECKUX pPEeaKIUl

3.2

[IpencraBnenuss 00 O0OmWMX Hay4yHbIX MPHUHLIMIAX I[POMBIIUIEHHOTO
MOJIyYeHHUS! BOXXHEUIIUX BeLECTB. UeI0BEK B MHUpE BEILECTB U MaTEPUAJIOB:
BAKHEHIINE CTPOUTENIBHBIE MAaTepUasbl, KOHCTPYKLMOHHBIE MaTepHabl,
KpacKH, CTEKJIO, KEpaMMKa, MaTepuasbl s JIEKTPOHUKU, HAHOMATEepHUaIbl,
OpraHMYECKHE U MUHEpaJIbHbIE YIOOPEHHUSI

33

Xumus u 3J0POBBEC HYCJIOBCKA: IIpaBHJIa HCIOJbB30BaAHUA JICKAPCTBCHHBIX
ImpernaparoB, IpaBuiia 0C30ITaCHOTO HCITOJIb30BaHUS npemnapaTton OBITOBOI
XUMHHU B HOBCGI{HGBHOI\/’I KHU3HHU
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