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OdenepanbHas pabodas mporpaMma Mo ydyeOHOMY mpeameTy «Xumus» (6a30BbId
ypoBeHb) (mpeamerHass obnactb «EcTeCTBEHHO-HAay4YHbIE MPEAMETHI»)  (1anee
COOTBETCTBEHHO — MpOrpamMMa Mo XMMHH, XUMUsI) BKIIOYAET MOSICHUTEIbHYIO 3aIMUCKY,
cojiep>kaHre OOydeHUs, TUTAaHUPYEeMbIe Pe3yJbTaThl OCBOCHHUS MPOrpaMMBbI MO XHMUH,
IJIAaHUPYEMBbIE PE3yJIbTaThl, TEMATHYECKOE IJIAHUPOBAHHUE.

[TosicHuTenbHast 3amucKa OTpa)kaeT OOIMe MW W 3aJa4d U3Y4YCHUs XUMUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX TMPEANOChUIOK K €€ M3YYEHUIO 00ydarolIuMucs,
MECTO B CTPYKType ydeOHOro IUIaHa, a TakKe MOAXOJbl K OTOOpY coaepx aHusi,
K OMNpEIENCHUI0 IUIAHUPYEMBIX pPE3YyJIbTaTOB M K CTPYKType TEMaTHYE€CKOTO
TTAaHUPOBAHUSL.

Conepxanue OOy4YeHHUSI PACKPBIBAET COJIEp)KATEIbHBIE JIMHUHM, KOTOPHIC
npeaaratoTces i 0053aTeIbHOT0 M3YYeHHs] B Ka)JOM KJIacCe Ha YpPOBHE CPEIHETO
o01rero oOpazoBaHuUsI.

[Inanupyembie pe3yabTaThl OCBOCHHS MPOTPAMMbI 1O XUMUHM BKIHOYAIOT
JUYHOCTHBIC, METAalpeJAMETHBIC pe3yJbTaThl 3a BECh MEPHOJ OOydYEHHS Ha YpOBHE
cpenHero oOmiero oopa3oBaHus, a TakXKe MPEAMETHbIC TOCTHKEHHUS O0ydarolerocs
3a KaXbI TOJ] 00ydYeHUSI.

IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo XUMHHM Ha YPOBHE CpefHero oodiiero oOpa3oBaHusi pa3paboTaHa
Ha ocHOBe demepanbHoro 3akoHa oT 29.12.2012 No 273-®3 «O06 ob6pa3zoBaHHH
B Poccuiickoit ®enepanun», TpeOOBaHMN K pe3ysibTaTaM OCBOCHHS deaepaabHOn
oOpa3oBaTelpbHOM TporpaMmbl  cpenHero obmero obpazoBanus (DOII COO),
npencraBieHHbIX B denepanbHOM TroCyIapCcTBEHHOM 00Opa30BaTEeIbHOM CTaHAApTe
COO, ¢ yuérom Konnennuu npenogaBaHus Y4eOHOTO mpeamera «XUMUI»
B 00pa3oBaTeIbHBIX OpraHu3anusax Poccuiickoit denepanuu, peaau3yomuX OCHOBHBIC
oOpa3oBaTeiabHbIE MPOrPAaMMbl, M OCHOBHBIX TMOJOXKEeHUU «CTpaTeruu pa3BUTHUSA
Bocriutanusi B Poccuiickoii @enepaunn Ha nepuon no 2025 roga» (PacnopsixeHue
[TpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.)

OcHOBY MOIX0J0B K pa3pabOTKe MpOTrpaMMBbl MO XUMHH, K ONPEIETICHUIO OOIIeH
CTpaTeruu OoOy4eHHs, BOCIIMTAHUS W PA3BUTHs OOYYAIOMIMXCA CPEICTBAMU Y4EOHOTO
npeamera «Xumus» ains 10-11  kmaccoB Ha  6a30BOM  ypOBHE  COCTaBUIIU
KoHIenryainbHeie mojioxkeHuss DI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJIepKaHMsl, pe3yJIbTaTOB oOOyuYeHHs U TpeOOBaHMH K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

B cooTBercTBUM C JaHHBIMU TOJIOKEHUSIMU TporpaMma mo Xumuu (0a30BbIN
YPOBEHb) Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus:

yCTaHaBIIUBaeT 00s3aTelibHOE (MHBApUAHTHOE) TMPEAMETHOE COJEpKaHHUe,
OMpeieiIeT KOJIMUYECTBEHHBIE U KAUeCTBEHHbBIE €r0 XapaKTEPUCTUKHU Ha KaXKJIOM dTarie
M3YUYEHHUSI MpeaMeTa, MPeayCMAaTPUBAET MPUHIIUIBI CTPYKTYPUPOBAHUS COJEPKAHUS U
pacrpejielieHus ero 1o KjiaccaM, OCHOBHBIM pa3jiejlaM U TeMaM Kypca;
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Na€T MPUMEPHOE pACHpE/ICNICHHEe Y4eOHBIX YacOB MO TEMATHYECKUM paszjieliaM,
PEKOMEHAYeT MPUMEPHYIO TMOCIEAOBATEILHOCTh HW3YUYEHHUSI OTAEIbHBIX TEM Kypca
C YUETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOro mpoiiecca,
BO3pAacTHBIX 0cobeHHocTel obyuaromuxcs 10-11 kinaccos;

TaéT METOJMYECKYI0 HWHTEPIpETallMI0 IIeJIe H3yueHHs] TpeIMeTa Ha YpOBHE
COBPEMEHHBIX  MPUOPUTETOB B  CHUCTEMe cpeAaHero oOmiero  0o0Opa3oBaHus,
COJIEp)KaTEeNIbHOM XapaKTePUCTUKU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHOM MIpOrpaMMbl  CpelHero o0mero oOpa3oBaHusi (JIMUHOCTHBIX,
METanpeIMETHbIX, TPEJAMETHBIX), OCHOBHBIX  BHUJIOB  Yy4EOHO-TIO3HABATEIBHOM
NeATeIbHOCTH O0OYy4YaloIlerocss IO OCBOCHUIO cojepkaHus mnpeamera. [lo Bcem
Ha3BaHHBIM TO3UIMSAM B TMpPOTpaMMe IO XUMHUU COOJIIOJIeHa TMPEEMCTBEHHOCTh
c (¢enepanbpHO paboueil MporpaMMoii OCHOBHOTO OOIIEro 0Opa3oBaHUS [0 XUMUHU
(s 8-9 knaccoB 0Opa3oBaTEIbLHBIX OpraHU3alliii, 0a30BbIM YPOBEHB).

Xumudeckoe oOpazoBaHUe, MOJydaeMOe BBITYCKHHKaMH 001eo0pa3oBaTeIbHON
OpraHu3aIliy, SIBISIETCS HEOThEeMJIEMON dYacThl0 MX 00pa3oBaHHOCTU. OHO CIYXHUT
3aBEpIIAIONIMM DTAllOM peaiu3allid Ha COOTBETCTBYIONIEM €My 0a30BOM ypOBHE
KJTFOUEBBIX IIEHHOCTEH, MPUCYITUX IIEJIOCTHOW CHCTEME XMMUYECKOT0 00pa3oBaHus. DTH
IIEHHOCTH KacalTCs TMO3HAHUS 3aKOHOB MPUPOJbI, (OPMUPOBAHUS MHUPOBO33PCHUS U
oOmel KyJabTypbl 4YellOBeKa, a TakKe HSKOJOTHUYECKHM OOOCHOBAaHHOTO OTHOUIEHUS
K CBOEMY 3JI0POBBIO M TMPHUPOJHON cpene. Peanusyercs xumuyeckoe oOpa3zoBaHue
oOydJaroImuxcs Ha YPOBHE CpEeAHEro oO0IIero oOpa3oBaHUs CpPENCTBAMHU y4eOHOTO
npeameTra «XUMHsS», COAEPKaHUE U MOCTPOEHUE KOTOPOTO OIMPENEIEHBl B IpOrpaMMe
0 XMMUH C YU4E€TOM crHelUPUKH HAYKU XUMHH, €€ 3HAYCHUS B MO3HAHUU MPUPOIBI U
B MaTepHaJbHOM JKM3HU OOIIecTBa, a TaKke ¢ Yy4éroM oO0mmux Iened u
MPUHIIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEIHEro 0OIIero
oOpazoBanus B Poccuiickoit ®Deneparuu. Tak, Hanpumep, npu (HOPMUPOBAHHUH
collepKaHMsl TpeaMeTa «XHUMHUS» YYTCHBI CIEAYIONIME TMOJOXKEHUs O crenuduxe u
3HAYEHUHU HAYKH XUMUHU.

XUMHUSI KaK DJJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WIpaeT oco0yi poJib
B COBPEMEHHOM IUBWIM3AIMU, B CO3/TAaHUM HOBOW 0a3bl MaTepuaibHOU KynbTyphl. OHa
BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PAIIMOHATFHOTO HAYYHOTO MBIIIUICHHS, B CO3/JaHUE
[IEJIOCTHOTO TIPEACTABICHUS 00 OKPYXKaIIIeM MHpPE Kak O EIUHCTBE NPUPOABI U
YelioBeKa, KOTOpoe (OopMHUPYETCs] B XMMHUU HAa OCHOBE TMOHHWMAHWS BEIIECTBEHHOTO
COCTaBa OKPYXKAIIIEr0 MUpPa, OCO3HAHUS B3aUMOCBSI3U MEXY CTPOCHHEM BEIIECTB, UX
CBOMCTBaMU U BO3MOKHBIMHU 00JIACTAMU MTPUMEHEHUSI.

TecHo B3aMMOAEHCTBYSL C JpPYrUMH €CTECTBEHHbIMM HAayKaMH, XHUMHS CTaja
HEOTHEMJIEMON 4YacThI0 MHUPOBOM KYJIbTYpbl, HEOOXOAMUMBIM YCJIOBHUEM YCIEUIHOIO
Tpylla W SKM3HM Kaxaoro uieHa oOmectBa. CoBpeMeHHas XuUMHUS Kak Hayka
co3ujiaTeNbHasl, Kak HayKa BBICOKMX TE€XHOJIOTHIl HalpaBlieHa Ha PELICHUE TJI00aTbHBIX
MpoOJIEM YCTOMYMBOTO PA3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPTE€TUUYECKOM, ITUIIEBOM,
AKOJIOTMUYECKOM O€30MacCHOCTU U OXPaHbl 3/I0POBbSI.
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B cooTBeTcTBUM € OOIIMMHU LEISIMU U IPUHLIMIIAMY CPEAHETO 00IIEro 00pa3oBaHuUs
comepkanue mnpeamera «Xumus» (10-11 xmaccel, 0a30BbIi  YPOBCHb HW3YUYCHHS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYy4YaroIIMXCH,
HEOOXOJUMYIO UM [JIi BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHPOB, YCICIIHOTO
BKJIIOYEHHUS B JKU3Hb COIIMyMa, MPOJOKEHUsS 0Opa30BaHUSI B Pa3IMYHBIX 00JIACTSX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBisonuMHU npeaMeTa « XuMuUs» SBISI0TCA 0a30BbIe Kypchl — «Oprannueckas
xumus» U «OO01Ias 1 HeOpraHUYecKasi XMMHUS», OCHOBHBIM KOMIIOHEHTOM COJICp>KaHUS
KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAayKW: CHUCTEMa 3HAHUW MO HEOPTraHUYeCKOU
XUMUU (C BKIIOYEHHUEM 3HAHUW U3 OOIIed XUMHH) U OPraHUYECKOW XUMUHU.
dopMHUpOBaHUE JAHHOW CHUCTEMBbl 3HAHWI TPU HU3YYECHUU MpeaMeTra oOecredrBaeT
BO3MOKHOCTb PACCMOTPEHHUS BCEr0 MHOI000pa3us BEIIECTB HA OCHOBE OOIIMX MOHATHM,
3aKOHOB ¥ TEOPUN XUMUHU.

CtpykTypa coaepkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas Xumus» c(popMupoBaHa B IporpaMmMe 1o XUMUHM Ha OCHOBE CUCTEMHOTO
NoJIX0Ja K M3Y4YEHHI0 Y4yeOHOro Marepuania U OOyCIIOBJI€Ha MCTOPUYECKHU
000CHOBaHHBIM PAa3BUTUEM 3HAHUM Ha OMPEACIEHHBIX TEOPETHUCCKUX YPOBHSX. Tak,
B Kypc€ OpraHMyecKOW XMMHUHU BEIeCTBa PacCMaTPHUBAIOTCS HA YPOBHE KJIACCHUYECKOU
TEOPHUH CTPOCHHSI OPTAaHUUYECKUX COCIMHEHUH, a TAK)KE Ha YPOBHE CTEPEOXUMHUYECKHUX U
ANIEKTPOHHBIX MPEICTaBIEHUN O CTpoeHuU BemecTB. CBeneHnst 00 U3y4aeMbIX B Kypce
BEIIECTBAX HAIOTCA B Pa3BUTUU — OT YTIJIIEBOAOPOJOB IO CIOXKHBIX OHOJIOTMYECKHU
aKTUBHBIX COEJUWHEHHMI. B Kypce oOpraHMueckoil XHWMHHU TIOJIy4YalOT pa3BUTHE
chopMHpOBaHHbIE HA YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs TEpPBOHAYAIbHbIE
NPECTABIICHUsI O XHWMHUYECKOW CBS3U, KIACCU(UKAIIMOHHBIX TMpPU3HAKAaX BEIIECTB,
3aBUCUMOCTHU CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUU.

[lon HOBBIM yriaoMm 3peHuss B mpeamere «Xumus» 0a30BOro  ypoBHS
paccMaTpuBaeTCsl HM3Y4YEHHBII Ha ypOBHE OCHOBHOTO 00mero oOpa3oBaHUs
TEOPETUUYECKUN MaTepual U (PaKTOIOTHMUECKHE CBEEHHUS O BEIIeCTBAX U XUMUYECKOU
peaknuu. Tak, B 4aCTHOCTH, B Kypce «O01asi 1 HeopraHu4ecKasi XUMHs» 00yJaronmmcs
MPEAOCTABISAETCS  BO3MOXXHOCTh OCO3HATh 3HAYEHUE MEPUOJUYECKOr0 3aKOHa
C 0OIIETEeOPETUYECKUX U METOAOJOTUYECKHUX TMO3UIINMA, TIy0XKe MOHSATH NCTOPUUECKOE
n3MeHeHne (QYHKIMA 3TOro 3akoHa — OT o0oOmaromed g0 OOBICHSIOMEH Hu
MPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHUKA O BaKHEMIIMX BENIECTBAaX, HUX COCTaBE, CTPOCHHH,
CBOMCTBaX W NPUMEHEHHHM, a TAKXKE O XUMHUYECKUX PEAKIHUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX IMPOTEKaHus aomnojHsercs B Kypcax 10 u 11 xiaccoB anemeHTamMu
COJIEpKaHUsl, UMEIOINMH KYJIbTYpOJIOTUUECKUN U MPUKIATHON XapakTep. DTU 3HAHUS
CrOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSA3U XHUMUU C APYTMMHU HAyKaMH, PACKpPbIBAIOT €€
pOJib B MO3HABATEIBHON M MPAKTUYECKOU AESTEIbHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXCHUSI K IPOILIECCY TBOpUECTBA B O0JACTU TEOPUU U MPAKTHUYECKHUX
MPUIOKEHUI XUMHH, MOMOTAIOT BBIMYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO
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U JIMYHOCTHO 3HAYMMBIX MPOOJieMaX, CBSI3aHHBIX C XUMHUEH, KPUTUUECKU OCMBICIUBATh
MH(pOpMALINIO U PUMEHSTH €€ IJI MOMOJHEHUS 3HAHUH, PEIICHUS] UHTEIIEKTYalIbHBIX
U DKCHEPUMEHTAIBHBIX MCCIIEIOBATENbCKUX 3a/ad. B 1enoMm coaepkaHue ydeOHOro
npeamMera «XuMus» JaHHOTO YPOBHS HW3Y4YEHUsS] OPUEHTUPOBAHO Ha (HOPMUPOBAHUE
y 00y4YarmIMXcsi MUPOBO33PEHUECKON OCHOBBI JJisi MOHUMaHUs (GuiIocodCKux HIeH,
TaKUX KaK: MaTepUaAIbHOE €JUHCTBO HEOPraHWUYECKOr0 M OpPraHHuvYecKoro MHpa,
00yCJIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM M CTPOCHHEM, I103HABAEMOCTb
MPUPOAHBIX SABJICHUN MYTEM SKCIEPUMEHTA U PEIICHUS MIPOTUBOPEUUN MEXKAY HOBBIMU
dbakTaMu U TEOPETHYECKUMH MPEANOCHIIKAMHU, OCO3HAHME POJM XUMHUHU B PEIICHUU
AKOJIOTUUECKUX TPoOJieM, a Takxke MpobiieM cOepeKeHUsl IHEPTeTUUECKUX PECypCoB,
CBIPbSl, CO3AHUSI HOBBIX TEXHOJIOTUM U MATEPHUATIOB.

B niane pemenus 3ajad BOCIUTAHUS, PA3BUTHS U COLMAIM3AMKU 00YYaIOIIHXCSI
MPUHATHIE POrPAMMOM MO XMMHUHU MOJXObI K ONPEICICHUIO COJIEPKAHUS U TOCTPOCHUS
npeaMeTa IpeaycMaTpuBaloT (OPMHUPOBAHME YHUBEPCAIBHBIX YYEOHBIX JICHCTBUIA,
uMerIMX 0a30BOe 3HAYCHUE ISl PA3TUYHBIX BUJIOB JCATEILHOCTH: PEIICHUS MPOOIIeM,
MOMCKa, aHalin3a U 00paboTku uHGOPMAIIUU, HEOOXOAUMBIX Il TPUOOPETEHUSI OTIbITa
MPAKTUYECKON U HCCIIeIOBATEIbCKON JIESITEIbHOCTH, 3aHUMAIOIICH Ba)XXHOE MECTO
B ITO3HAHUU XUMUHU.

B mpakTuke npenomaBaHusl XMMHH KaKk Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHus
TaKk U Ha YPOBHE CpeIHEro oOIiero oopa3zoBaHusi, IPHU OIMpPEACIICHUN COACPKATEIHHON
XapaKTEPUCTUKU 1EeNe M3y4eHUsT [MpeaMeTa HAMNpaBICHUEM IEPBOCTEIIEHHOM
3HAYMMOCTH TPATUIIUOHHO MPU3HAETCS (OPMHUPOBAHUE OCHOB XMMHUYECKOM HAYKU Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMUS, TPAKTUUECKOM NeATEeILHOCTH YeJIOBEKa U KaK
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C METOAMYECKOW TOYKH 3PEHUSI TaKOU
NOAXO0J K ONPEACIICHUIO LIeJIel U3yUYEHHS TPEAMETA SIBJISIETCS BIIOJHE ONPABAAHHBIM.

CornacHo 1aHHOM TOYKE 3pEHUS IIaBHBIMU LIEJISIMU U3YUYEHUS MPEeIMETa « X UMUS»
Ha 0a3oBoM ypoBHe (10-11 ki1.) ABISIOTCS:

dbopMupoBaHUE CUCTEMBl XMMHUYECKMX 3HAHWNM KaK Ba)KHEWINEH COCTaBISIOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MHPA, B OCHOBE KOTOPOU JIEKAT KIIOUEBBIE MOHATHUS,
(dbyHIaMeHTaIbHbIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHE S3bIKa HAayKd, YCBOCHHE U
MOHUMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa,
O03HAKOMJICHUE C UCTOPUEUN UX PA3BUTHUA U CTAHOBJICHUS;

dbopMupoBaHUE W pa3BUTHE TMPEJCTABICHUN O HAYYHBIX METOJAaX I[MO3HAHUS
BEIIECTB W XUMHUUYECKUX pEaKIUil, HEOOXOAUMBIX JUIsi TPUOOPETEHUS YMEHHUM
OPHEHTHUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SBJICHUN, UMEIOIINX MECTO B IPUPOJIE,
B IPAKTUYECKOUN U MOBCEIHECBHOM KU3HU,

pa3BUTHE YMEHHUW U CIOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HAOJIOJECHUEM U
OOBSCHEHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOJIIOJICHHEM TMpaBuil 0O€30macHOro
oOpalleHus ¢ BeIeCTBaMHU.

Hapsiny ¢ »TuM conepxarenbHas XapaKTepUCTUKA Leled M 3aJad U3ydeHUs
MpeIMeTa B IPOrpaMMe MO XUMUHU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH
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C HOBBIMH TIPUOPUTETAMH B CHCTEME CpeaHero oOmiero obpasoBanus. CeromHs
B TPEMNOoJIaBaHUM XMMHUU B OOJNBIICH CTENEHW OTHAETCS MPEANOYTCHHE MPAKTHUECKON
KOMIIOHEHTE COJIep)KaHUsl OOY4YEeHHs, OPUEHTUPOBAHHOW HA MOATOTOBKY BBIITyCKHHKA
oromeo0pa3oBaTebHON ~ OpraHW3alliy, BIAQJACIOMIEr0 HE HAa0OpOM 3HaHWH, a
(YHKIIMOHAIBPHON TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHHUSIMH aKTUBHOTO
MOJTyYeHUS 3HAHUI U TMPUMEHEHUS X B PEANbHOMN KU3HU ISl PEeUICHHs MPaKTHIECKIX
3ajad.

B o510i CBA3M IIpu M3ydeHUM Mpeamera «XHUMUs» NOMHUHHUPYIOLIEE 3HA4YCHUE
NpUOOPETAIOT TaKKE LIETH U 3a/1a49H, KaK:

ajanrtanus OoOyYaromMXCsl K YCIOBHSIM JTUHAMHYHO PAa3BUBAIOIIETOCS MHpAa,
dopMupoBaHUE UHTEIUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K caMOOOpa30BaHMIO,
COTPYIHHUYECTBY, CAMOCTOSITETbHOMY NMPUHSATHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUAX, CBI3aHHBIX C BEIIECTBAMU U WX IPUMECHECHHUEM;

dopmMupoBaHue y 00ydJaIONIUXCS KIFOYSBBIX HABBIKOB (KITIOYEBBIX KOMITETEHIIUH ),
MUMEIOIINX YHUBEPCAILHOE 3HAYCHHUE ISl PA3IUYHBIX BUIOB JESATEIBHOCTH: PEIICHUS
npoOyiieM, TMOHWCKa, aHaimu3a W o0paboTku  uHOpManmMM,  HEOOXOAUMBIX
JUIS IPHOOPETEHUS OIBITA JeSTEILHOCTH, KOTOpas 3aHUMAeT BaKHOE MECTO B IIO3HAHUU
XHMHH, a TaKXKe U1 OLEHKH C TMO3UIMK DKOJIOTUYECKOW O0e30macHOCTH XapakKTepa
BIMSIHUS BEIIECTB M XMMMUYECKUX IPOLECCOB Ha OpPraHU3M 4YeJIOBEKa M IPUPOJHYIO
cpeny;

pa3BUTHE IO3HABATENIbHBIX HHTEPECOB, WHTEIUIEKTYaJbHBIX UM TBOPYECKUX
CHOCOOHOCTEW O00y4YaroIUXCsl: CIOCOOHOCTH CaMOCTOSITENIBHO TPHOOPETaTh HOBBIE
3HaHUS [0 XUMHUU B COOTBETCTBUU C JKU3HEHHBIMM NOTPEOHOCTSAMM, MCIIOJIb30BATH
COBpEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUH JIsI [TOMCKA U aHAIN3a y4eOHOH U HaydHO-
HOMYJIIPHON MH(OPMALIMU XUMHUYECKOTO COJEPKaHUS;

(GopMupoBaHue U pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOIO U JIOTUYECKOTO
MBIIUICHHS, HAOJIOAATCIIPHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPBIE OCOOEHHO
HEOOXOAMMBI, B YACTHOCTH, IMpU IUIAHHPOBAHUHM U TPOBEACHUM XHUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIHTaHUE Y 00y4aroMXcsl YOk IEHHOCTU B TYMaHUCTUYECKONW HAIIPaBICHHOCTH
XUMUH, €€ BaXHOM pOJNM B PEIIEHUH TI00aJIbHBIX TMPOOJIEM palMOHAIBHOIO
IPUPOJIOTIONB30BAHMS, TIIONOJHEHHUS] DJHEPreTUYECKHMX PECYpPCOB U COXPaHEHUs
IPUPOJHOTO PAaBHOBECHUS, OCO3HAHUSA HEOOXOOUMOCTH OEpeKHOr0  OTHOLIEHUS
K TpUPOAE U CBOEMY 3/I0pPOBbIO, a TaKKe NPUOOPETEHHs OMNbITa HCIOJb30BAHUS
MOJYYEHHBIX 3HAHUW JUIS TPUHATHS TPAMOTHBIX PEIICHUH B CHUTYalMsX, CBA3aHHBIX
C XUMUYECKUMH SIBIICHUSIMHU.

enu w 3agauM  U3ydeHUs MpeaMeTa «XHUMHUS» MOIYYMIH MOAPOOHYIO
METOJMYECKYI0 HHTepnperanuio B pasnene «[lmanupyembie pe3yabTaThl OCBOCHHUS
IporpaMMBbl IO XUMUW», OJarogaps ueMy oOecredeHO YETKOE MPEACTABICHHE O TOM,
KaKhe 3HaHWS M YMEHHUS UMEIOT MpsIMO€ OTHOIIEHHE K peanu3alud KOHKPETHOM
LEJTH.
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B yueOGHOM mutaHe cpemHero oOuiero oopa3zoBaHus MpeaMET «XUMHs» 0a30BOro
YPOBHS BXOAHUT B COCTaB MPEeAMETHON 0071acTH « ECTeCTBEHHO-HAYYHBIE TIPESIMETHI.

OO1miee YyuCIIO 4YacoB, PEKOMEHIOBAHHBIX IS HM3Y4YCHUS XUMHH — 68 4Yacos:
B 10 kmacce — 34 ygaca (1 gac B Henmenmio), B 11 kimacce — 34 yaca (1 yac B Hezemo).
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COJIEP) KAHUE OBYYEHMUS!

10 KJIACC

TeopeTnueckue 0OCHOBbI OPraHMYeCKOM XUMHH

IIpenmer opraHuyeckod XMMUH: €€ BO3HMKHOBEHHE, pPa3BUTHE U 3HAYCHUE
B TOJYYEHUM HOBBIX BEUIECTB M MATEpHAIOB. Teopus CTPOCHUS OPraHUYECKHUX
coenunenuii A.M. BbytnepoBa, €€ ocHOBHbIE MoOJIOKEeHUS. CTPYKTYpHBIE (DOPMYIIbI
OpraHn4ecKux BelecTB. ['omonorus, nzomepus. XuMHUYECKast CBs3b B OPraHUYECKUX
COEIMHEHUSAX — OIMHAPHBIE U KPaTHBIE CBS3H.

[IpencraBienne o kiaccuukanuu OpraHuyeckux BenlecTB. HomeHkmarypa
OpraHMYeCcKUX COCIMHEHUH (CHCTEMaTUYecKas) U TPUBHAJIbHbIE HA3BAHUS Ba)KHEUILIMX
[IPEACTAaBUTEIICH KIIACCOB OPraHUYECKUX BELIECTB.

JKCIepUMEHTAIbHbIE MEeTObl H3YYeHHUS BelleCTB M MX MpeBpAaleH il

O3HakoMIIeHHE ¢ 00pa3liaMy OPraHNYECKUX BELIECTB U MaTepHalaMy Ha UX OCHOBE,
MOJICIMPOBAHME MOJIEKYJl OPraHMYEeCKHX BELIECTB, HAOJIOJIEHUE U ONHCAHME
JEMOHCTPAIMOHHBIX OMBITOB I10 MPEBPAIICHUIO OPTaHUYECKHUX BEIIECTB MTPU HATPEeBAaHUU
(nnaBneHue, 0OyTJIMBaHUE U TOPEHUE).

YriaeBogopoabl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKHH psifl. MeTaH u 3TaH — npocTeifime
NPEICTABUTENN aJIKAHOB: (PU3MUECKUE U XUMUYECKHE CBOMCTBA (PeaKIMu 3aMEIICHHs 1
rOpeHusl), HAaX0XICHHUE B MPUPO/JIC, MTOIYyUSCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUU psAJ. ODTUJIEH U TPOINUJIEH —
NPOCTEHIIINE MPECTABUTEIN AJIKEHOB: (PU3MYECKUE M XUMUUYECKHE CBOMCTBA (peakiiuu
TUAPUPOBAHMS, TaJOTCHUPOBAHUA, THUIpAaTAllMK, OKHUCJICHHS U TMOJUMEpU3aIuu),
MOJIy4€HUE U IPUMEHEHUE.

Ankanuensl: OyrtaaueH-1,3 u wMetmnOyramuen-1,3. cTpoeHHe, BaKHEHIIHE
XUMHYECKHUE CBONCTBa (peakius mnonumepuszanuu). llogydeHne CHHTETHYECKOTO
KayuyyKa 1 pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKHIN pPsif. ALETUNIEH —
MPOCTEUIITNI TPEACTABUTENh aJTKUHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U XUMUUYECKUE
CBOMCTBa (peakuuud THUIAPUPOBAHUS, TaJOT€HUPOBAHMS, THApPATALMM, TOPEHU),
MOJIyYE€HUE U PUMEHEHUE.

Apensl. bensoin: cocras, ctpoeHue, pu3ndeckre U XUMHIECKHE CBOMCTBA (peakiiuu
rajoreHUpOBaHUS M HUTPOBAHMS), TOJy4YeHUE U TpUMEHeHue. Tonyon: cocmas,
cmpoeHue, uauyeckue U Xumuueckue ceoucmea (peakyuu 2ani02eHuUposaHus U
HUMPOBAHUS), NoAy4YeHue u npumeHeHue. TOKCUYHOCTb apeHOB. ['eHeTHMdeckasi CBS3b
MEXK]y YIJI€BOAOPOAAMU, MPUHAJICHKANTUMHU K Pa3IUYHBIM KJlaccam.

! Kypcusom B TekcTe BBIJICNEHBI JJIEMEHTHI COAEpKaHUs Y4eOHOr0 Marepuana, KOTOPhIE H3y4aroTcs
B O3HAKOMMTEIBHOM ILJJAHE M HE BKJIIOYAIOTCA B COCTaB IpeaMEeTHBIX pe3yibTaToB ocBoeHuss GOII COO
Ha 6230BOM YpOBHE.
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[IpupoaHble UCTOYHUKYU YIIIEBOOPOAOB. [IpupoiHbIil ra3 U NONyTHHIE HEPTSAHBIE
ra3pl. HeTb 1 €€ npoucxoxnenue. CrnocoObl nepepadoTKu HEPTH: MEPErOHKa, KPEKUHT
(TepMuyeckuid, KaTaluTU4yeckuil), mnuposu3. IlpomykTsl nepepaboTku HedTH, HX
NPUMEHEHUE B NPOMBIIUIEHHOCTH U B ObITy. KaMeHHbI yrojib W MPOAYKTHI €T0
nepepadoTKu.

JKCIepUMEeHTAJIbHbIE MEeTObl H3YYeHHUS BellleCTB M MX MpeBpAaleH il

O3HakoMIIeHHE ¢ 00pa3aMu MIacTMace, KayuyKoB U pe3uHbl, KoJekuuu «HedTb»
u «YTrojab», MOJAEIHUPOBAHUE MOJEKYJI YIIE€BOAOPOIOB M TaJOre€HONPOU3BOIHBIX,
pOBE/ICHNE MPAKTHYECKOI padoThl: OJTyYeHUE STUIICHA U U3YYEHHE €0 CBOMCTB.

PacuéTHble 3agaun

Brluncnenust mo ypaBHEHUIO XUMHUYECKON peakiuu (Macchl, 00béMa, KOIMYECTBA
UCXOJTHOTO BEIECTBA WM TMPOJYKTa pPEaKIUH IO HU3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJIHOT'O U3 UCXOJHBIX BEIIECTB WJIM MPOYKTOB PEAKITUN ).

Kucaopoaconep:kammue oprannyeckue coeJMHeHUsI

[IpenenpHbIE OTHOATOMHBIC CIIUPTHI. METaHOJ U 3TAHOJ: CTpOCHUE, PU3UUECKUEC U
XUMHUYECKHE CBOMCTBA (peaklMh C AaKTUBHBIMH METAJNIAMH, TaJIOT€HOBOJIOPOJAaMU,
ropeHue), mpuMeHeHne. BomopoaHbie CBSI3M MEXIYy MOJICKYJIaMu CUpPTOB. JlecTBue
METaHOoJa ¥ ATAaHOJIa Ha OPraHU3M YEJIOBEKa.

MHoroaToMHbI€ CIIUPTHI. DTUICHTIUKOIb U TIULEPUH: CTPOCHUE, (HU3UYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO IIECIOYHBIMM METANIAMH, KaueCTBEHHAas
peaKkiusi Ha MHOTOATOMHBIE CIUPTHI). JleiicTBUe Ha opraHu3M 4YenoBeka. l[IpuMmeHeHune
[JIMIEPUHA U ATUJICHTIINKOJIS.

deHouT: CTPOCHUE MOJIEKYJIbI, (PU3UISCKUE U XUMHYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue derHona.

Anbaerunsl U kemowsi. DopManbaeru, aleTaibJAeTu/l: CTPOCHUE, PU3NIECKUE U
XUMUYECKHE CBOMCTBAa (peaklUMH OKUCJIEHUS U BOCCTAHOBJIICHUS, KAaYECTBEHHBIC
peaKkium), NoJy4YeHUE U NPUMEHEHUE.

Ayemon: cmpoenue, Quauyeckue u Xumuieckue ceoucmea (peaxkyuu OKUCIeHUs U
80CCMAHOBIEHUSL), NOJIYYeHUe U NPUMEHEHUE.

OnHOOCHOBHBIE TpeJenbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAasS M yKCyCHas
KHUCIIOTBI: CTPOCHHE, (PU3NYECKUE U XMMUYECKHE CBOWCTBA (CBOMCTBA, 00IIHeE JJIs Ki1acca
KHCIIOT, peakius J>Tepudukanuu), moiaydyeHue ©u mnpuMmeHeHue. CrTeapuHOBas W
OJICMHOBAs KMCJIOTHI KaK MPEACTABUTENIN BHICIINX KapOOHOBBIX KUCIOT. MblIa Kak coiiu
BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JCHCTBUE.

Crnoxxnbple 3(QUpbl Kak TPOU3BOJHBIE KaPOOHOBBIX KHUCIOT. ['MAPONHM3 CIIOKHBIX
a¢upos. Kupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buomornueckast posib )KUPOB.

VYreBoasl: coCTaB, KiIacCH(PUKAUA YTIIEBOJOB (MOHO-, JU- W TIOJUCAXAPHUJIBI).
I'mroko3a — mpocTelnii MOHOCaxXapua: 0COOCHHOCTH CTPOCHUS MOJIEKYJIbI, PU3NIECKHUE
W XHMHYECKHE CBOMCTBa (B3ammopeicTBue ¢ ruapokcunoMm wmeau(ll), oxucnenue
aMMHa4YHbBIM PacTBOpoM okcujia cepedpa(l), BoccraHoBieHHEe, OpOKEHUE TIIHOKO3bI),

10
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HaxXOXJCHUE B MPHUPOJE, MPUMEHEeHHEe, Ononorndeckas poib. @otocuHTe3. OpykTo3a
KaK M30Mep TIFOKO3bI.

Caxapoza — npedcmagumenb OUcaxapuoos, 2u0poaU3, HaAXOHCOeHUue 8 npupooe u
npumeHeHue.

Kpaxman wu memmtrono3a Kak TpUponaHbIe monuMmepbl. CTpoeHHME Kpaxmana u
EJUTI0JI03b1. DU3NYECKHE W XUMUYECKHE CBOMCTBA Kpaxmasia (THAPOJIN3, Ka4eCTBEHHAS
peaKIus C UOJOM).

JKCIepPUMEHTAJIbHbIE METOAbI H3yUEeHHs BellleCTB U UX NpeBpalleHUu

[IpoBenenue, HaOMIOJEHWE M ONMUCAHHE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIIUU OJJTHOATOMHBIX CIUPTOB (OKUCIICHUE ITAHOJIa OKCUIOM
menu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHUCTBHE TJHUIEPUHA C TUIPOKCHUIIOM
menu(ll)), anpaernnoB (OKHUCIEHHE aMMHUAYHBIM pacTBOpoM okcuiaa cepebpa(l) u
ruapokcugom  wmenu(ll), B3aumojeilicTBue Kpaxmalia ¢  HOJIOM), TPOBEACHUE
IPaKTUYECKON pabOThI: CBOKWCTBA PACTBOPA YKCYCHOW KUCIIOTHI.

PacuéTHble 3agaun

Brluncnenus mo ypaBHEHUIO XUMUYECKONW peakiuu (Macchl, 00bEMA, KOJIMYECTBA
UCXOJTHOTO BEIIECTBA WM TPOJAYKTa pPEaKIMU 10 M3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WUJIU NMPOJYKTOB PEAKIIUN ).

A3oTcoJep:Kaniue opraHuyecKne coeJuHeHn s

Amunbl. Memunamun u anuaun: cocmae, cmpoenue, Quauveckue u Xumuyeckue
ceolicmea (eoperue, 83aumooeticmaue ¢ 8000U U KUCTOMAMU).

AMUHOKUCTOTHI Kak aM(pOTepHble opraHuyeckue coeauHenus. duzmyeckue u
XUMHYECKUE CBOMCTBA aMHUHOKHCIIOT (Ha puMepe riuiuHa). buomornueckoe 3HaueHue
aMUHOKHCIOT. [lenTuaml.

benku kak TpUPOAHBIE BBICOKOMOJEKYJSPHBIE coeauHeHus. llepBuuHas,
BTOpUYHASI U TPETHUYHASI CTPYKTypa OenkoB. XUMUYECKHE CBOMCTBA OEIKOB: THIPOJIU3,
JIeHaTypaIusi, KaueCTBEHHbIE PEaKly Ha OCNKH.

JKCNEePUMEHTAIbHbIE METO/IbI H3YYeHUS BeleCTB U UX NPpeBpalleHuil
HaGmronenne u omnucaHue AEMOHCTPAIMOHHBIX OIBITOB: JeHATyparusi OeTKoB
MIPY HATPEBAHWU, IIBETHBIC PEAKITUU OCIIKOB.

BricokomoJiekyJIsipHBbIE COeTUHEHUS

OCHOBHBIC TIOHATHS XUMHUH BBICOKOMOJICKYJISIDHBIX COCAWHEHHUH: MOHOMED,
MTOJTUMED, CTPYKTYPHOE 3BEHO, CTEIICHb MTOJIMMEPHU3AINH, CPEIHSS MOJICKYIISIPHAS Macca.
OCHOBHBIC METOJBI CHHTE3a BBICOKOMOJCKYJISIPHBIX COSTUHCHHH — IOTUMEPHU3AIUsSI U
MTOJTMKOHICHCAITHS.

IInacmmaccer  (norusmuner, NOAUNPONUTLEH, NOJUSUHUIXIOPUO, NOJUCIUPOIL).
Hamypanonoti u cunmemuyeckue Kayuyku (0ymaoueHosvlil, XJI0pONpeHosblll U
uzonpeHoswiil). Bonokuwa: umamypanvhvie (XI0NOK, wepcmbv, WENK), UCKYCCMBEHHblE
(ayemamuoe 80JI0KHO, BUCKO3a), CUHMemu4ecKue (KanpoH u 1a8Cau).

11
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IKCNEPUMEHTAJIbHbIC METOAbI H3YYCHUS BELIECTB M MX NIPeBpPalleHui
O3HakomIleHHE ¢ 00pa3luaMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3U

Peanuzanuss MeXNpeIMETHBIX CBSA3€H IIPU M3YYEHUM OPraHUYECKOM XUMUHU
B 10 Kyacce ocymiecTBIsieTCs Yepe3 UCMOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX
MOHATUNA, TaK W IOHATUW, SBISIOIIMUXCA CUCTEMHBIMU I OTAEJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O IUKJIA.

OO61Me ecTeCTBEHHO-HAYUYHbIE MTOHSATHUS: SIBJICHUE, HAYUHbIN (PakT, rumoTe3a, 3aK0H,
TEOpusl, aHaJIU3, CUHTE3, KiaccU(pUKaIUs, NEPUOJUYHOCTb, HAOIIOJCHHE, U3MEPEHHE,
AKCHEPUMEHT, MOAEIUPOBAHUE.

®usnka: MaTrepus, IHEPTUsI, MACCa, ATOM, DJIEKTPOH, MOJIEKYJA, SHEPTETUUECKUM
YpOBEHb, BEIIECTBO, TeNO, O0OBEM, arperaTHoe COCTOSIHUE BEIeCTBa, (U3HMUYECKUE
BEJIMYMHBI U €JUHULIBI UX U3MEPEHUS.

buonorusi: kinerka, opraHu3Mm, Ouocdepa, OOMEH BeEIIECTB B OpraHU3Me,
doTocuHTE3, OMOJOTNYECKU aKTUBHbIE BellecTBa (OENKH, YTIEBOIbL, )KUPbI, (DEPMEHTHI).

['eorpadusi: MuHepasbl, TOpPHbIE TOPOJbI, MOJIE3HBIE HCKOMAaeMble, TOIUIMBO,
peCypCehl.

TexHomorus: nuuEeBsle MPOAYKThI, OCHOBBI PAalMOHAIIBHOIO NHUTAaHUS, MOIOILIUE
CPECTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE IIPEnapaThl, MATEpUaIIbl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KJIACC

TeopeTnueckue 0OCHOBbI XMMHUM

XUMHUYECKHUI AIeMEeHT. AToM. Sapo aroma, H30TOIBI. DIEKTPOHHas 00O0JIOYKa.
DHepreTHyeckre YpPOBHH, IMOJYPOBHH. ATOMHBIC OpOWTamH, S-, P-, d- DIEMEHTBHI.
Oco0OeHHOCTH pacipeiesICHUs! SJIEKTPOHOB IO OPOUTAIISIM B aTOMaX 3JIEMEHTOB MEPBBIX
Y4eTBIPEX MEPUOIOB. DIEKTPOHHAS KOH(HUTYypaIIHsi aTOMOB.

[lepuonnuecknit 3axkoH M llepuogmueckas cucTeMa XUMHUYECKHX 3JIEMEHTOB
.. MengeneeBa. CBsi3p MNepHOAUYECKOr0 3akoHa U Ilepmoanveckoil CUCTEMBI
xuMuueckux 3nemMeHToB .M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XMMHMUECKUX 3JIEMEHTOB M 00pa3yeMbIX HMU
MPOCTBIX M CJIOXKHBIX BEIIECTB MO rpynmnaM M NepuojaM. 3HAYECHUE MEPUOAUYECKOrO
3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BUIbI XUMUYECKON CBA3U (KOBaJIEHTHAs
HEMoJsipHasT W TOJISIpHAs, HWOHHAsg, MeTajuimdeckas). MexaHu3mbl 00pa3oBaHUs
KOBJICHTHOM XMMHUYECKOU CBsA3U (OOMEHHBIN M JIOHOPHO-AKIENTOPHBIN). BogopoaHas
CBsI3b. BaeHTHOCTB. DNEKTPOOTPpUIATENBHOCTh. CTeNeHb OKUCIEHUS. VIOHBI: KaTHOHBI
Y aHUOHBI.

12
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BemecTtsa MOJEKYJISAPHOTO U HEMOJIEKYISIPHOTO CTPOEHUSA. 3aKOH IOCTOSHCTBA
COCTaBa BEHIECTBA. THUIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BEILIECTB
OT THUIIa KPUCTAJIJINYECKON PELIETKH.

IlonsiTe 0 qUCHIepCHBIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE PacTBOPLL. MaccoBas
J0JIsL BELIECTBA B PACTBOPE.

Knaccudukanuss HeopraHndeckux coenuHeHuil. HoMeHkiaTypa HeOpraHMYecKHX
BelleCTB. ['eHeTMYeckass CBA3b HEOPTAaHMYECKHMX BEIIECTB, IPUHAJIEKAIINX
K pa3JIM4YHbIM KJIacCaM.

Xumunueckas peakuus. Kiaccudukanus XuMUYeCKUX peakiMii B HEOPraHUuyecKon
U OpPraHWYeCKOW XMMHMH. 3aKOH COXPaHEHHs MacChl BELIECTB, 3aKOH COXPAaHEHUS W
PEBPALIEHUS SHEPTUU ITPU XUMUUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT paznuyHbIX ¢akTopoB. OOpaTuMbie
peakiuu. XuMu4yeckoe paBHoBecHe. PaKkTOphI, BIUSIOIIME HA COCTOSHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle [larense.

Onextponurnyeckass auccouuanus. CuibHble U cialble snekTpoiauTsl. Cpena
BOJIHBIX paCTBOPOB BELIECTB: KUCasi, HEUTpalibHasl, eno4Has. [lonsamue 0 6000poOHOM
nokasamene (pH) pacmeopa. Peakuun noHHoro oomeHa. [ uopoaus neopeanuyeckux u
OP2AHUYECKUX GeU{eCE.

OKuCIUTEIbHO-BOCCTAHOBUTENbHBIE — peakuuu. [lowamue 06  21ekmponuse
pacniaeos u pacmeopoe coneu. llpumenenue 31eKkmpoausa.

JKCNEePUMEHTAJIbHbIE METO/IbI H3YYCHUS BELIEeCTB M UX NPeBpalleHu il

Hemonctpanust Tabmun «llepuonuueckas cucreMa XUMHYECKHX — DJIEMEHTOB
JN.W. MenneneeBa», U3ydeHHe MojJeNed KPUCTAIUIMUECKUX PEHIETOK, HAOMI0JCHHE
U ONUCAHUE JEMOHCTPAIMOHHBIX M J1a0OPATOPHBIX OMBITOB (Pa3liOkKEHUE TMEPOKCUIA
BOJAOpOAA B MPUCYTCTBUU KATAIU3aTOpPa, OIPEACICHUE CpPEdbl PAaCTBOPOB BEILECTB
C TOMOIIBI0 YHUBEPCATHHOTO WHIUKATOPA, PEAKIMM HOHHOTO OOMEHa), MPOBEICHUE
PaKTUYECKON padoThl «BiusHHEe pa3NIuYHBIX (PAKTOPOB HA CKOPOCTh XHWMHUYECKOMN
peaKIum».

PacuéTHble 3agaun
Pacuétbl o ypaBHEHUAM XUMHYECKUX PEAKIU, B TOM YHCIIE TEPMOXUMHYECKHUE
pacy€Thl, paCU€ThI C UCIOJIB30BAHUEM TTOHSITHS «MACCOBas H0JISI BEIIECTBA.

Heoprannuyeckasi xumust

Hemerannel. Ilonoxxenne HemeramnoB B llepuoamyeckoil cucteMe XUMHYECKHX
anemenToB J[.W. MenaeneeBa u ocoOeHHOCTH CTpoeHHsS aToMOB. Du3nveckue CBOKWCTBA
HEMETAJUIOB. AJUIOTPOIMS HEMETAJUIOB (Ha TMpUMEpPE KHUCIOopoja, cepbl, dochopa u
yIIIepoaa).

XWUMHUYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIOB (TaJIOTEHOB, CEphl, a30Ta,
dochopa, yriaepona u KpeMHHUS) U UX COSTUHEHUN (OKCHIOB, KHCIOPOCOEPIKAIINX
KHCJIOT, BOJOPOJHBIX COCTUHEHHUI).

[IprMeHeHne BaXXKHENIINX HEMETAJUIOB U UX COEIMHEHU .
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Meramubl. Ilonoxenue MertawioB B llepuoanueckoy cucremMe XUMHYECKHX
sanemeHToB /.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB
MetamioB. OOmme  ¢usmueckue cBodcTtBa  MetauioB.  CjiaBel  METaJIOB.
DIEKTPOXUMHUYECKUI PSAJI HANIPSKEHU I METAJUIOB.

XHUMHUYECKHE CBOMCTBA BAXKHEUIIIUX METAJIOB (HATPUM, KUK, KalabI[ui, MarHuH,
ATIOMUHUM, IUHK, XPOM, KEJe30, Me/lb) U UX COCTUHCHUH.

OO6mue cnocoObl ToJydeHus: MeTauioB. Memannypeus. Kopposus memannos.
Cnocobul 3auumuol om kopposuu. [IpuMeHeHne MeTamioB B ObITY U TEXHUKE.

3KCHepHMeHTaJIbeIe METOABbI U3YUYCHUSH BEIIECCTB U UX npeBpameHnifl

I/I?)yquI/Ie KOJIJICKIINH «MeTannsl u CIIJIaBbI», O6pa3LIOB HCMCTAJJIOB, PCUICHUC
OKCIICPUMCHTAJIbHBIX  3a144, Ha6J'IIOI[€HI/I€ U OIHMCAHHUC ACMOHCTPAIIMOHHBIX U
Ha60paTOpHBIX OIIBITOB (BSaHMOﬂeﬁCTBI/Ie TUAPOKCHUIA AJIFOMHUHUA C paCTBOPAMU KHCIIOT
151 H_IGJIO‘IGI\/L Ka4CCTBCHHBIC PCAKIIUN HAd KATHOHBbI MeTaJIJIOB).

PacuéTHble 3agaun

Pacuétel maccel BemecTBa WM 00BEMA Ta30B IO WM3BECTHOMY KOJIHMYECTBY
BEIIECTBA, Macce Wi 00bEMY OJHOTO M3 yUaCTBYIOUIMX B PEAKIIMH BEIIECTB, PACUETHI
Macchl (00BEMA, KOJTUYECTBA BEIIECTBA) MPOAYKTOB PEAKIMHU, €CJIM OJHO W3 BEIIECTB
UMEET MPUMECH.

X¥MuS H KU3Hb

Ponpr xumuu B oOecCeUYeHHH DSKOJIOTHYECKOM, HSHEPreTUYECKOW U THUIIEBOU
0€301acCHOCTH, Pa3BUTUHA METUIIUHBL. [IOHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEIECTB
U XUMUYECKHUX PEaAKIIHil.

[IpencraBnenuss 06 OOHMIMX HAYYHBIX MPHUHITUIIAX MPOMBIILICHHOTO IOJIYYSHUS
Ba)KHEHUIIIMX BEIIICCTB.

UenoBek B MUPE BEILIECTB U MAaTEPUAJIOB: BaKHEHUIIINE CTPOUTEIbHBIE MaTEPUAIIbI,
KOHCTPYKIIMOHHBIE ~ MaTepuayibl,  KpackH, CTEKJIO, KepaMmuKa, MaTepHUabl
JUTSL DJICKTPOHUKH, HAHOMATEPUAJIbl, OpraHUYECKUE U MUHEPAJIbHBIC YI0OpCHHS.

XuMHST H  3JI0POBbE 4YEJIOBEKA: IMPAaBHJIA HCMHOJB30BAHUSA JIEKAPCTBEHHBIX
IpernapaToB, MpaBwiia OE30MaCHOTO0 HCIIOJIB30BAHMS IPEMapaToB OBITOBONH XUMHH
B ITOBCEIHEBHOM KU3HU.

MexknpeaMeTHblie CBA3U

Peanuzanmst MeXNpPEIMETHBIX CBSI3€H MpPH U3YYCHUH OOIIEH W HEOPraHMYEeCKOU
xumud B 11 Kacce ocylIecTBIsIETCS Yepe3 MCIOIb30BAHUE KAaK OOIIMX €CTECTBEHHO-
HAay4YHbIX TMOHATHH, TaK W TOHSATUN, SBISIOMIMXCS CUCTEMHBIMH JJISI OTIEIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TOHSATHUSA: HAYYHBIM (DaKT, TUTIOTE3a, 3aKOH, TEOPHUS,
aHajau3, CHUHTE3, KilacCu(UKalus, NEPUOJUYHOCTb, HAOIIONCHUE, HKCIEPUMEHT,
MOJICTUPOBAHUE, UBMEPEHUE, SIBJICHUE.

du3suka: MaTepusi, JHEPrusi, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOII,
PaIMOaKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUN YpOBEHb, BEIIECTBO, TEIO, 00BEM,
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arperaTHO€ COCTOSIHME BEUIECTBAa, (PU3NYECKHUE BEIUYMHBI M €IUHULBI UX U3MEPEHHS,
CKOpOCTb.

buonorus: kneTka, opranusM, d3KocucreMa, onocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepasnbl, TOpPHbIE TOPOJbI, MOJIE3HbIE HCKOMAaeMble, TOILIUBO,
PECYPCBL.

TexHonorusi: XUMHYECKass MPOMBILNUIEHHOCTb, METATyprusi, MNPOU3BOJCTBO
CTPOUTENbHBIX  MATEpUaJOB, CEIbCKOXO3SWCTBEHHOE IMPOM3BOJICTBO,  MHILEBAS
MPOMBIIIIEHHOCTD, dapmarneBTHUECKAS MPOMBIIIIEHHOCTD, MIPOU3BOJICTBO
KOCMETUYECKUX  MpenaparoB, MPOU3BOJCTBO  KOHCTPYKIMOHHBIX  MaTepHaiOB,
AJIEKTPOHHAs MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.
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IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranapnuBaeT TpeOOBaHUS K Pe3ysibTaTaM OCBOCHUS 00YUYaIOIIUMUCS
porpaMMm cpefHero oo0mero o60pa3oBaHusi (JIUYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHbIM). HaydyHo-MeTonuueckoid OCHOBOM Juisi pa3pabOTKU MIJIaHUPYEMBIX
PE3yJIbTATOB OCBOEHMSI IPOTrpaMM CPEHEro OO0IIero 00pa3oBaHus SIBISETCS CUCTEMHO-
NEATEIbHOCTHBIN MOAXO.

B cooTBETCTBMM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOJOM B CTPYKType
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeaMeTa «XUMUS» Ha YPOBHE CPEIHEr0 OOIIETO
00pa30BaHus BBIJEICHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAaHHWE OOYYAIOUMIMMHCS POCCUHUCKOM TpaKJaHCKOM HWACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIPEEIICHUIO;

HAJIMYUE MOTUBAIIUU K 00YUYEHHIO;

[IEJICHANPABIIEHHOE DPAa3BUTHE BHYTPEHHUX YOEXKICHHI JMYHOCTH Ha OCHOBE
KJTIOYEBBIX IEHHOCTEN M UCTOPUYECKUX TPAIUIIMKA 0a30BOI HAYKH XUMHUH;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYalolIUXCsl PYKOBOJACTBOBATHCS B  CBOEH
NEATENIbHOCTU IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, IIPUCYIIUMU LEITOCTHOU CUCTEME
XUMHYECKOT0 00pa30oBaHus;

HaJIMYMe MPAaBOCO3HAHUS HKOJIOTHYECKON KyJIbTYPhl U CIIOCOOHOCTH CTaBUTH LIETU
Y CTPOUTH KU3HEHHBIC IUIAHBI.

JIM4yHOCTHBIE PE3YIAbTATHI OCBOCHUS MpeaMeTa «XUMHUSA» TOCTUTAKOTCS B €IUHCTBE
y4eOHOM M BOCHUTATENILHOW AESTEIBHOCTH B COOTBETCTBUU C TYMaHUCTHYECKUMU,
COLMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH U UJEAIIAMU POCCUHUCKOTO
IPaXKIAaHCKOTO OOIIECTBA, MPUHATHIMHU B 00IIECTBE HOPMaMHU U MPABUJIIAMU TTOBE/ICHUSA,
CIIOCOOCTBYIOIIMMHU TPOIIECCAaM  CaMOIIO3HAHUS, CAMOPAa3BUTHUS U HPABCTBEHHOTO
CTaHOBJICHUSI INYHOCTHU O0yUaIOLIUXCA.

JInyHOCTHBIE  PE3YJAbTaTBl  OCBOCHUA  IpeaMeTa  «XHUMHUS»  OTPa)XaroT
cOpMUPOBAHHOCTh  OMbITA IO3HABATEIIBHOM M  MPAKTHUYECKOH  JIEATEIbHOCTH
00y4aroUIMXcs Mo peain3aluy IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM UUCIIE B YACTHU:

1) rpa:kaIaHCKOro BOCIUTAHMS:

OCO3HaHMS OOYYaIONMMHUCS CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH,
YBAXXEHUS K 3aKOHY U MPABOIOPAIKY;

MPEJICTABJIEHUS O COUMAIBHBIX HOPMaxX U MPABUJIaX MEKIMYHOCTHBIX OTHOLICHUN
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKON AEATEILHOCTH MPHU CO3JaHUM YUYEOHBIX
MIPOEKTOB, PEIICHWH YYEOHBIX W IO3HABATENbHBIX 3aJ]lay, BBIIIOJTHEHUU XUMHUYECKUX
3KCIIEPUMEHTOB;
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CIOCOOHOCTH TTOHUMATh U TPUHUMATh MOTHUBBI, HAMEPEHHUS, IOTUKY U apTYMEHTBI
JIPYTUX MPU aHAJIN3E PA3IMYHBIX BUJOB YUCOHOU NESITEIHHOCTH;

2) MATPMOTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOTO  OTHOIIEHUS K HCTOPUYECKOMY W HAYYHOMY HACJIECIUIO
OTE€YECTBCHHOM XUMHUM;

YBOXEHUS K TpoOlLecCy TBOPYECTBA B 00JAaCTH TEOPUU U TPAKTUUYECKOTO
NPUMEHEHNUS] XUMHUHU, OCO3HAHUSA TOrO, YTO JOCTHKEHHUS HAYKH €CTh pPe3yJbTaT
JUTUTENIBHBIX HAOIIOJEHUN, KPOMOTIMBBIX SKCIIEPUMEHTAIIbHBIX MTOUCKOB, TOCTOSIHHOTO
TpyZa YYEHBIX U NIPAKTUKOB;

MHTEPECA U TO3HABATEJIBHBIX MOTHUBOB B IOJIYYEHHU U MOCIEAYIOLIEM AaHAIINA3E
uH(OpPMaIINK O TIEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, TUYECKOTO MTOBEACHUSI;

CIIOCOOHOCTU OIIEHWBATh CUTYallUHM, CBS3aHHBIE C XUMHUUYECKUMHU SIBICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBbI
U LIEHHOCTH;

TOTOBHOCTHU OILICHMBATh CBOE MOBEJACHUE U MOCTYINKHA CBOMX TOBAPUIIECH C MO3ULIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM ITUX ITOCTYIIKOB;

4) dopMHpPOBaAHUA KYJbTYPbI 310POBbS:

MOHUMAaHHUSI IIEHHOCTEH 370pOBOr0 M 0e30MmacHOTro 00pa3a KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3UUYECKOMY U TICUXHYECKOMY
3JI0POBBIO;

coOmoIcHUsT TpaBui  0e30MacHOro oOpalieHuss C BelecTBaMU B OBITY,
MTOBCEJTHEBHOM KU3HU U B TPYAOBOU JAEATEIbHOCTH;

MOHUMAaHHUSI 1IEHHOCTH TPABUJ WHIWBUAYAIBHOTO W KOJJIEKTHBHOT'O O€30MaCHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3I0POBBIO M )KU3HH JIFO/ICH;

OCO3HAHUS TIOCIICICTBUH W HENPUITHS BPEIHBIX NPHUBBIYCK (ymoOTpeOJIeHUs
AJIKOTOJIsI, HAPKOTHKOB, KypCHHS );

5) Tpya0BOr0 BOCTIMTAHMSA:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B y4€OHO-UCCIIE0BATEIbCKOM ACSTEIHHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUIAX JIEATEITLHOCTH;

YCTAHOBKM Ha aKTUBHOE Y4YaCTHE€ B PELICHUM MPAKTUUYECKUX 3ajlad COUUaTbHOU
HaIpPaBJIEHHOCTH (B paMKax CBOEr0 Kjacca, IIKOJIbI);

WHTEpECAa K TMPaKTUYECKOMY M3YYCHHIO Mpodeccuii  pa3immyHOTO  poJa,
B TOM YHCJIE€ HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUI IO XUMHUH;

YBaXKEHHUSI K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYJI0BOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIAMBHAYaJIbHONU TPacKTOPUU 00pa3oBaHUs,
Oynyiie mpodeccud W peaau3allid COOCTBEHHBIX »KM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CHOCOOHOCTEM K XHUMHHU, HMHTEPECOB U NOTpeOHOCTEM
o01IecTBa;
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6) IKOJIOrH4eCKOro BOCIIUTAHMS

HKOJIOTMYECKH 1I€JIeCOO0pPAa3HOr0 OTHOLIEHUS K MPUPOAE, KaK HCTOYHUKY
CYyILIECTBOBAHMS KU3HU Ha 3€MJIE;

MOHUMaHUsl TJ00aJbHOTO XapakTepa HKOJOTMYECKUX MpoOJeM, BIHUSIHUS
SKOHOMUYECKUX IIPOLECCOB Ha COCTOSHUE IIPUPOAHON U COLIMAIIBHOM CPEIbL;

OCO3HAHMSI HEOOXOJUMOCTH HCIOJB30BAHUS JOCTUKEHUN XUMHH JUJISl PELICHUS
BOIIPOCOB PalIMOHAJIBHOI'O IIPUPOAOIOJIB30BAHNS;

AKTUBHOI'O HEINPUATHS NEHUCTBUM, NPUHOCIUIUMX BPEL OKPYXKAIOUIEH IPUPOIHOU
cpele, yMEHHUsi MPOTHO3MPOBATHh HEOJArONPUSATHBIE HKOJOTHYECKUE TOCIEICTBUS
OpEANPUHUMAEMBIX IEUCTBUNA U MPEIOTBPAILATh HUX;

HaJU4Msl PAa3BUTOrO SKOJOTMYECKOTO MBIIUICHUS, 3KOJIOTMYECKOW KYJIbTYPBHI,
OMbITAa JIEATENBHOCTH HKOJOTMYECKON HAINpPAaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCA
UMHU B TMO3HABaTEIbHOM, KOMMYHUKATUBHOM M COLIMAJILHON MpaKTUKE, CIOCOOHOCTH U
YMEHHS aKTUBHO MPOTUBOCTOSTH UJCOJIOTHH XeMopoOuH;

7) IEHHOCTH HAYYHOI'0 O3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUSI CHEU(DUKA XUMUM KaK HayKH, OCO3HAHUs €€ poiu B (OPMUPOBAHUU
pallMOHAJILHOTO HAyYHOTO MBINUIEHUS, CO3JaHUM  IEJIOCTHOTO  MPEICTaBICHUS
00 OKpy’KaroIeM MUpPE Kak O €IUHCTBE MPUPOJIBI M YeJIOBEKa, B TIO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U peIIeHUuH MpoOieM COXpaHEHUS MPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COO0H 3HAUMMOCTH XUMHUH JIJIS COBPEMEHHOM ITUBUIIN3AINHU: B €€
I'YMaHUCTUYECKOM HAIMPABICHHOCTH W BaXHOW pOJIM B CO3JaHUM HOBOH 0a3bl
MaTepUaJbHON KYyJIbTYphl, PEIICHUH TJOOAIBHBIX MPOOJIEM YCTOWYHMBOTO Pa3BHUTHUS
YeJI0BEYECTBA — CHIPhEBOM, YHEPTETUUECKOM, TUIIIEBON M 3KOJIOTHYSCKON O€301MacHOCTH,
B Pa3BUTHUU MEIUIMHBI, 00ECTICYCHUH YCJOBUH YCIENTHOTO TpyAda W SKOJOTHYECKHU
KOM(OPTHOM KU3HU KaXKIOT0 YjeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TPpaMOTHOCTH: MOHHUMAHUSl CYIIHOCTH METOJOB IO3HAHWS,
UCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BATh TMOJTy4aeMbIe
3HAHMS JUTSI aHAIKW3a U OOBSICHEHUS SIBJICHHH OKPYXKAIOIIEro MUPA M TPOUCXOISIINX
B HEM HM3MEHEHUMW, YMEHHS JeliaTh 00OOCHOBAaHHBIC 3aKIIIOUCHHS] HA OCHOBE HAyYHBIX
(aKTOB M UMEIOMINXCS JAHHBIX C IIEJIbIO TIOTYYEHUS IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CAMOCTOATENIBHO HCIOJIb30BaTh XMMUYECKHE 3HAHMS IS PELICHUS
mpo0IeM B peasbHBIX KU3HCHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOMN AEATEIbHOCTH;

TOTOBHOCTH ¥ CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOpa30BaHUIO,
K aKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHUM MO XMMHHU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSIM TpyAa B pa3inuuHbIX cdepax npodeccruoHaIbHON
NEeSATEebHOCTH.
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METANPEAMETHBIE PE3YJIBTATbBI

MertanpenMeTHbie pe3yabTaThl OCBOEHUS YU€OHOI0 MpeaMeTa « XUMUs» Ha YPOBHE
cpeaHero oo61ero 00pa3oBaHUs BKIIOYAIOT:

3HAYUMBIC TUTSt dbopmupoBaHus MUPOBO33PECHUS oOyyJaromuxcs
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAyUYHbIE TMOHSATUS, OTpa)kKarollue
[[ETTOCTHOCTh HAYYHOUM KapTUHBI MUpPa U CIIEU(PUKY METOAOB MO3HAHMUSI, UCTIOJIb3YEMBbIX
B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, PHEPTHs, SBJICHHUE, MPOLECC, CUCTEMA,
Hay4YHBIM (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUsl, UCCIICIOBAHMUE,
HaOJII0/IeHre, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yHUBEpCalbHbIe ydeOHble JehCTBUS (IMO3HABaTeJIbHbIE, KOMMYHHKATUBHBIC,
peryisTuBHbIE), obecrneunBaromue GopmMupoBaHue (yHKIIMOHAIBHOM T'PaMOTHOCTU H
COIMAIbHOM KOMITIETEHIIUN 00YyJarOITUXCS;

CIIOCOOHOCTh OO0YYAIOIIUXCS HCIOIB30BaTh OCBOCHHBIC MEXIUCITUTIIIMHAPHEIE,
MHUPOBO33PECHYECKHE 3HAHUS M YHUBEPCaIbHbIE yueOHbIE JEHCTBHS B O3HABATEIBHON U
COLMAIBbHOM MTPAKTHKE.

MertanpeaMeTHbIC Pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATLHBIMU YUCOHBIMHU
N03HABATEILHBIMH, KOMMYHHKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSAMHU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIC Y4eOHbIC ACHCTBUS
ba3oBble Jlornyeckue 1eicTBus:

CaMOCTOATEIHHO (POPMYIUPOBATH U AKTYaJU3UPOBAThH MPOOIIEMY, BCECTOPOHHE €€
paccMaTpHUBaTh;

OTIPEICIISTH IeNIN AeATEIHbHOCTH, 3a7aBasi MapaMeTphl U KPUTEPUU UX TIOCTUKECHHUS,
COOTHOCHTH PE3yJbTaThl IEITEILHOCTH C TIOCTABICHHBIMU IEIISIMU;

MCIIOJIb30BaTh IIPU OCBOCHHUH 3HAHUM MTPUEMBI JIOTUYECKOTO MBIIICHUS — BBIIESATD
XapaKTepHble MPHU3HAKU TOHATHH M yCTaHABIMBATH WX B3aMMOCBSI3b, HCIOIH30BATH
COOTBETCTBYIOIIWE MOHATHUS JUIsl OOBSICHEHUST OT/ACIbHBIX (DAKTOB U SIBICHUM;

BBIOWPATh OCHOBAHHS M KPUTEPHUH JJISl KIACCU(UKAIMKM BEIIECTB U XUMHUYECKUX
peaKiuu;

YCTaHABIMBATh  MPUYUHHO-CIEJCTBEHHBIE  CBSI3M  MEXIYy  HM3y4aeMbIMH
SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKIICHUS (MHIYKTHBHBIC, ICTyKTUBHBIC, IO aHAJIOTHH),
BBISIBIISITh  3aKOHOMEPHOCTH H TIPOTUBOPEYHMS B PACCMAaTPUBAEMBIX  SIBIICHUSX,
(bopMyIHpPOBATH BHIBOJBI U 3aKITIOUCHUS;

MPUMEHSATh B TPOIECCE TO3HAHMS, HCIOJIb3YEMbIE B XUMHUU CHMBOJMYECKHEC
(3HAKOBBIE) MOJIEIH, PEOOPa30BBIBATH MOJIEIBHBIC MTPEACTABICHAS — XUMUYECKUIA 3HAK
(cumMBO) BleMeHTa, XuMuueckas (opmylia, ypaBHEHHE XUMUUYECKOM peakiuuu —
MIPY PEIICHUH YISOHBIX MO3HABATEIBHBIX U MTPAKTUICCKUX 3a/1a4, IPUMEHSATh Ha3BaHHBIC
MOJICIIbHBIC TIPEJICTABICHUS IS BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEIIECTB U XUMHUYECCKUX PEAKIIHH.
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Bba3oBble ucciiegoBarebCKue 1eMCTBUA:
BJIaJIETh OCHOBAMH METOJ0B HAYYHOTO TO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIN;
dbopMynUpOBaTh LIEJIH U 33]]a4U UCCIIEIOBAHUS, UCIIOJIb30BATh MOCTABICHHBIE U
CaMOCTOSITEIbHO CPOPMYITMPOBAaHHBIE BOMPOCHI B KaUy€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 711 (POPMHUPOBAHUSI TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTU BBICKA3BIBAEMBIX
CYXKJICHUH;

BJIaJIETh HABBIKAMH CAMOCTOSTEIBHOIO TUIAHUPOBAHUSA U MPOBEACHUS YUEHUYECKUX
AKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHUsI HaOM0AaTh 3a XOJOM IIpollecca,
CaMOCTOSITEJILHO TMPOTHO3UPOBATh €ro pe3ysbTaT, (HOpMyIHpoBaTh OOOOIICHUS WU
BBIBOJIBl OTHOCHUTEIBHO JIOCTOBEPHOCTH pE3YJIbTATOB HCCIEIOBaHUS, COCTaBIISITh
000CHOBaHHBIN OTUYET O MPOJIETaHHON padoTe;

puoOpeTaTh OMbIT YUCHUUECKON UCCIEI0BATEILCKON U MPOCKTHOM e TEIbHOCTH,
MPOSIBIISTH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a/1a4, MPUMEHEHUIO Pa3IMYHbIX METO/I0B TO3HAHUA.

Pab6ora ¢ nnpopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX MH(OpMaruu (HaydHO-TIOMYJIsipHas
JUTEpaTypa XUMHUYECKOTO COJIepKaHUs, CIpaBOYHBbIC MOcoOms, pecypchl MHTEpHeTa),
aHAM3UPOBATh MHPOPMAIIUIO PA3IMYHBIX BUJIOB U (GOPM IMPEACTABICHUS, KPUTHICCKH
OILICHUBATH €€ JTOCTOBEPHOCTh U HETIPOTHBOPEUHBOCTE;

(GopMyTUPOBATE 3aMPOCH] U IPUMEHSTH Pa3TUYHBIC METOIBI IPU TTOMCKE U 0TOOpE
UHpOpMAIIK, HeOOXOIUMOM IS BBITIOTHEHUS YIeOHBIX 3a7]a9 OTPEICIEHHOTO TUTIA;

npuoOpeTaTh  OMBIT  KCIONB30BaHUS  MHPOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U PA3IUIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO BBIOMpATh ONTHUMAJIbHYIO (opMy mpencTaBieHUs HHGOPMAIUH
(cxembl, TpaduKH, JUArpaMMbl, TAOIUIIBI, PUCYHKHU U JIPYTHUE);

UCTIOJIh30BaTh HAYYHBIA SI3bIK B KA4YECTBE CPEJCTBA MPH pabOTe ¢ XUMHUYECKOU
MHPOpPMAIUEH: TPUMEHSATh MEeXKIPeIMETHbIC ((PU3HUECKUe U MAaTEMaTUICCKHE) 3HAKU U
CUMBOJIBI, (hOPMYJIbI, a00pEBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CpEJCTBA
HATJISTHOCTH.

KomMMmyHMKaTHBHBIC YHMBEpPCaJIbHbIe y4eOHbIe JeiiCTBHSA:

3aJaBaTb BOIIPOCHI IIO0 CYHICCTBY O6CY)KI[3€MOI>1 TEMBI B XOJA€ JAuajaora
W/WIM  JUCKYCCHHM, BBICKa3bIBaTh UJACH, (HOPMYIUPOBATH CBOM  MPEIIOKCHUS
OTHOCHUTCIIBHO BBITIOJIHCHU A HpGI[J'IO)KGHHOﬁ 3a1a4iu,

BBICTYIIATh C Hpe3eHTaHI/Ieﬁ PE3YyJIbTaTOB MMO3HaBaTEIILHOMU ACATCIIBHOCTHU,
IMOJTYUYCHHBIX CaAMOCTOATCIBHO HWJIM COBMCCTHO CO CBCPCTHHKAMHU IIPH BBIIIOJHCHHUU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOICTB
M3y4aeMbIX BEIIECTB, pealiu3alid y4eOHOro MpoeKTa U (POPMYIUPOBATH BBIBOJBI
MO pe3yjbTaTaM IMPOBEAEHHBIX UCCIEAOBAHUM MYyTEM COIIACOBAHMS MO3UIUN B XOJ€
00CyXXJ1IeHUsI 1 OOMEHa MHECHHSIMH.
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PeryasiTuBHble YHUBeEpPCAJIbHbIE yUeOHbIE HeiiCTBHUS

CaMOCTOATEIbHO  IUIAHUPOBATh U OCYLIECTBIIATH CBOK  I[IO3HABATEIIbLHYIO
NEATEIbHOCTh, Ompeneias €€ LelId U 3aJadd, KOHTPOJIUPOBAaTb U IO MeEpE
HE0OXOIMMOCTU KOPPEKTUPOBATH MPEAJIaraeMblil alrOPUTM IEUCTBUI MPHU BHIMOIHEHUN
y4eOHBIX U HCCIE0BATENIbCKUX 3a7a4, BbIOMpaTh Hanbosee 3pHEeKTUBHBIN cIocob Ux
peleHns ¢ y4ETOM NOJIyYEHNs HOBBIX 3HAHUM O BEIIECTBAX U XUMUYECKUX PEAKLIMIX;

OCYLIECTBIIATh CaMOKOHTPOJb CBOECH ACATEIBHOCTH HA OCHOBE CaMOAaHaIW3a M
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOCHMS Kypca «OpraHudyeckas XUMUS» OTPAKAKOT:

c(hOpMHPOBAHHOCTH MPEJICTABICHUNA O XMMUYECKON COCTaBISIONIEH €CTEeCTBEHHO-
HAyYHOU KapTHHBI MUPA, POJIM XUMHUHU B TIO3HAHUU SIBJICHUH MPUPO/IBI, B POPMHUPOBAHUH
MBIIUICHUS U KYJIbTYpPbl JUYHOCTH, €€ (YHKIIMOHAIBHOW I'PaMOTHOCTH, HEOOXOIUMOM
JUISL PEeIICHHs] TPAKTUYECKUX 3a]ad M HKOJOTMYEeCKH OOOCHOBAHHOTO OTHOILICHHUS
K CBOEMY 3JI0POBBIO Y IPUPOJHOM CPEAE;

BJIAJICHUE CUCTEMON XUMHUYECKUX 3HAHUI, KOTOpask BKIIIOYAET: OCHOBOIOJIATAFOIINE
NOHSTHS (XMMHUUYECKHIM JJIEMEHT, aToM, JJIEKTPOHHas OOO0JIOYKa aTroma, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, XUMHUYECKasi CBs3b, CTPYKTypHas ¢dopmyia
(pa3BEépHyTas u cokpaniéHHas), MoJb, MOJISIpHAast Macca, MOJIAPHBIN 00BEM, YTIIIepOaHbBIN
CKeJeT, PyHKIIMOHANIbHAS TPYIITa, PauKall, U30MEPHs, H30MEPbI, TOMOJIOTHYECKHUH Ps/I,
TOMOJIOTH, YIJIEBOAOPOABL, KHUCIOPOJ W a30TCOJEpXKAIIUE COEIUHEHHS, MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COEIMHEHHUS); TEOPUU U 3aKOHBI
(Teopus cTpoeHust oprannyeckux BemectB A.M. ByTinepoBa, 3aK0OH COXpaHEHUSI MaCChl
BEILECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKH S3bIK XUMUU; MUPOBO33PEHYECKHE 3HAHUS,
JeXxanue B OCHOBE MOHMMAaHUS MPUYMHHOCTH M CUCTEMHOCTH XHMHYECKUX SIBIICHUI,
(akToOTHUECKUE CBEACHHMS O CBOWCTBAaX, COCTaBe, IOJYYEHUH U 0OE€30MacHOM
WCIIOJIb30BAaHUU BaXKHEWIIMX OPraHUYECKUX BEHIECTB B OBITY U MPAKTUYECKOU
NEATENbHOCTU YEJIOBEKA;

chOpMHPOBAHHOCTh YMEHUW BBISBISATH XapaKTepHbIE TPHU3HAKU TOHSTHUH,
YCTaHABIMBAaTh WX  B3aUMOCBA3b, MCIOJb30BaTh  COOTBETCTBYIOIIUE  IOHSTHUSA
IIPY ONUCAHUU COCTaBa, CTPOCHUS U MPEBPAILICHUN OPTaHUYECKUX COEUHECHUM;

chOpPMHPOBAHHOCTh  yYMEHHH  HMCIHOJB30BaTh  XUMHUYECKYIO CUMBOJIMKY
JUTS1 COCTABJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaEHHOM) popmyn
OpPraHMYEeCKUX BEIIECTB M YPAaBHEHUW XUMHUYECKHX PEAKIIUMM, U3rOTaBIMBATH MOIECIU
MOJIEKYJI ~OPraHMYE€CKMX BEIIECTB JUIi WUIFOCTPAUUM HUX XUMHYECKOrO U
IIPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh yYMEHUM yCTaHABIMBATh NPUHAMJICKHOCTh H3YyUYECHHBIX
OpPraHMYECKUX BEILECTB [0 UX COCTaBY M CTPOEHUIO K ONpPEACIEHHOMY KJaccCy/Tpymnme
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coeMHEHUN  (YIJIEBOAOPOABI,  KHUCIOPOJ W  a30TCOJEpXkallue  COCIUHCHMUS,
BBICOKOMOJIEKYJISIDHBIE COCAMHEHHUS), JaBaTh MM Ha3BaHMUS IO CUCTEMaTUYECKOU
Homenkiatype (IUPAC), a Takke NpPUBOAWTH TPHBHAIbHBIC HA3BaHHS OTACIBHBIX
OpPraHUYECKUX BEUIECTB (ATUIICH, MPOMUIICH, alleTUJICH, STUICHIJIUKOIb, TIUIEPUH, (EeHOI,
dbopmanbaerua, aneraabIeruj, MypaBbUHasT KHUCIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAs
KHUCJI0Ta, CTEAPUHOBAs KUCIIOTa, IITI0K03a, PPYKTO3a, KpaxMal, IEeJUTI0JI03a, TITHUIHIH);

c(hOpMUPOBAHHOCTb YMEHUSI OMIPEALIIATH BUbI XUMUUYECKOM CBSI3M B OPraHUYECKUX
COEIMHEHUAX (OJMHAPHBIC U KPATHBIE);

chOpPMUPOBAHHOCTh YMEHHUS TMPUMEHSATH TIOJIOKEHUS  TEOPUH  CTPOCHUS
oprannueckux BemecTB A.M. BbytnepoBa s 0O0BSICHEHHS 3aBHCUMOCTH CBOWMCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHUS MacChl BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEpPU30BaTh COCTaB, CTpOeHUE, (pusznueckue u
XUMHUYECKHE CBOMCTBA TUMUYHBIX MPEJCTABUTENICH Pa3IMYHBIX KJIACCOB OPraHUYECKUX
BeIEeCTB (METaH, 3TaH, dTUJICH, MPOMUJIEH, alleTuiIeH, Oyraauen-1,3, MeTunoyTaaueH-
1,3, OGeH30J, METaHOJI, 3TAHOJ, STUJIEHTJIUKOJb, TJIUIEPUH, (eHoJ, areTanbieru,
MypaBbUHAs M YKCyCHasi KHCJIOTBHI, TJIFOKO3a, KpaxmaJ, IeJUII0JI03a, aMHUHOYKCYCHAas
KHUCIIOTAa), WUIFOCTPUPOBATh T'E€HETHYECKYI0 CBSI3b MEXKIY HUMH YypaBHEHUSIMU
COOTBETCTBYIOIINX XUMUUECKUX PEAKIU C UCIIOIb30BaHUEM CTPYKTYPHBIX (popMyIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HWCTOYHHKH YTJIEBOJOPOJIHOTO
CeIpbsi (He(pTh, MPUPOAHBIA Ta3, Yrojib), CHOCOOBI MX MEPEepadOTKH W MPAKTUUYECKOE
IPUMEHEHHE TIPOTYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOAUTH BEIYUCIICHUS 110 XUMHUYECKUM YPAaBHEHUSIM
(Macchl, 00BEMa, KOJIMYECTBA HCXOMHOTO BEIIECTBA WM TPOAYKTa pPEaKIUU 10
U3BECTHBIM  Macce, O00BEMY, KOJIMYECTBY OJIHOTO W3 HCXOJHBIX  BEIIECTB
WJIU TIPOJAYKTOB PEAKIIUHN );

chopMHUPOBAaHHOCTh YMEHUHN BIQJACTh CHCTEMOU 3HAaHWNW 00 OCHOBHBIX METOAAX
HAyYHOT'O TMO3HAHMS, UCTOIB3YEMbIX B XUMHUH IIPU M3YYEHUH BEIIECTB U XUMHUYCCKUX
SBICHUN (HAONIOJEeHNe, W3MEpPEHHe, SKCIEPUMEHT, MOJCIUPOBAHHUE), HCIIOJIH30BAThH
CHCTEMHBIC XMMHMUYECKHUE 3HAHUS JJIS TPUHATHS PEIICHUM B KOHKPETHBIX >KM3HEHHBIX
CUTYallMSX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHUEM;

c(hOpMHUPOBAaHHOCTh YMEHHH COONIOJATh TpaBWIA IIOJB30BAHUS XHMHUYCCKOM
OCy 101 ¥ 1a00paTOPHBIM 000PYI0BAaHKEM, a TAK)KE ITpaBUjIa OOPAIICHHS C BEIISCTBAMH
B COOTBETCTBHUH C MHCTPYKITUSIMHU I10 BBIMIOJIHCHHIO JIAOOPATOPHBIX XUMHUUECKUX OTIBITOB;

c(hOpMHUPOBAaHHOCTh YMECHHH  IUIAHUPOBATh W BBINOJHATh  XHUMHYCCKHM
AKCIEPUMEHT (TIPeBpalllcHUsS] OPTraHMYECKUX BEIIECTB IMPHU HArPEBAHUU, IOJYYCHUE
ATUJICHA W M3YYEHHUE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIIMU OPTaHUYECKUX BEIIECTB,
JeHaTypaIusl OCIIKOB NMPH HArpeBaHWM, I[BETHHIC PEaKIMHU OCJIIKOB) B COOTBETCTBUHM
C MpaBWJIAMH TEXHHUKH 0€30IMaCHOCTH MpH OOpalIeHUH C BEIIECTBAMHU M JJa00PaTOPHBIM
000pyI0BaHUEM, NPEACTABISTH PE3yJbTAThl XHMHYECKOTO JKCIIEpUMEHTa B ¢opme
3allMCH YPAaBHEHHMI COOTBETCTBYIOIIMX peakiuil 1 GOpMYyIUpOBaTh BBIBOJALI HA OCHOBE
ATUX PE3YJIbTATOB;
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cOPMHPOBAHHOCTh ~ YMEHUN  KPUTUYECKH  AHAIU3UPOBATH  XUMHUYECKYIO
uH(pOpMAIHIO, TOJYYaEMYI0 U3 pa3HbIX HICTOUYHUKOB (CpeIcTBa MacCOBOM MH(OpManuu,
WuTepHeT u apyrux);

c(OpMUPOBAHHOCTh YMEHHUM COOJIIOATh IPABUIIA SKOJIOTHUECKU LIEIECO00pa3HOro
MOBEACHUS B OBITY U TPYAOBOMW JESITEIIBHOCTH B LEISAX COXPAHEHUSI CBOETO 3/10POBbS U
OKpYXKaloled NPUPOJHOM Cpelbl, OCO3HABATH OIIACHOCTb BO3JECHCTBUSA Ha JKUBBIC
OpraHM3Mbl ONPEIEIEHHBIX OPTaHUYECKUX BEILECTB, MOHUMAas cMblcs nokasartens [1/1K,
MOSICHATh Ha MpPUMEpax CIOCOObl YMEHBIIEHHS W MPEJOTBPALLEHUS HX BpPEIHOTO
BO3JICMCTBUS Ha OPraHU3M YEJIOBEKa;

st 00y4YaroIMXCs C OrPaHUYECHHBIMU BO3MOXKHOCTSIMU  37I0pPOBbS: yMEHHE
OPUMEHSTh 3HAHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX TO3HAHUS BEUIECTB U
XUMHYECKUX SBJICHUM;

U CIENbIX M CIa0OBUIAMIMX OOydYaloLUXCA: YMEHUE HCIOJIb30BaTh PEIbEPHO
TOUEYHYIO cucTeMy 0003Hauenuii JI. bpaiins mis 3anucu xumuyeckux Gopmyd.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOCHHS Kypca «OOIas v HEOpraHUYecKas XUMUS))
OTpaXKaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI: O XMMUYECKOM COCTABIIAIONIEH €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHpaA, POJM XUMHUM B TIO3HAHUM SIBICHUW MPUPOJBI, B
(GbopMHUPOBAaHUYU MBILUICHUS U KYJIbTYpPbI JIMYHOCTH, €€ (PYyHKIIMOHATIBHON IPaMOTHOCTH,
HEOOXOMMOM JUIsl pellIeHUs MPAKTHUYECKUX 3a7ad4 M JKOJIOTMYECKHM OOOCHOBAaHHOTO
OTHOILIEHHUS K CBOEMY 3[0POBbIO U IPUPOIHON CPENE;

BJIAJICHUE CUCTEMON XUMHUYECKUX 3HAHUI, KOTOpasi BKIIIOYAET: OCHOBOIIOJIATAt0IINE
HOHATHS (XUMHUYCCKUI DJIEMEHT, aTOM, H30TOH, S-, P-, O- 3JIeKTpOHHBIE OpOHMTAIH
aTOMOB, UOH, MOJIEKYJIa, MOJIb, MOJISIPHBIH 00BEM, BAJICHTHOCTb,
ANEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCJIEHUS, XHUMHUYECKas CBSA3b (KOBAJEHTHAs,
MOHHAs, METAJTIMYECKAs], BOJOPOIHAS ), KPUCTAIUINYECKAs! PEIIETKA, TUIIbI XUMHYECKUX
pEeaKUnii, pacTBOP, JICKTPOJIUTHI, HEAIEKTPOIUTHI, ICKTPOJIUTAYECKAST TUCCOLUALIUS,
OKHUCJIUTENh, BOCCTAHOBUTENIb, CKOPOCTh XHWMHYECKOM pEAKLUH, XUMHUYECKOE
paBHOBECHUE); TEOPUUM U 3aKOHbl (TEOpPHUS AIEKTPOJIMTHYECKONW JTUCCOLMALINH,
nepuoanueckuii 3axkoH .M. MenaeneeBa, 3aKOH COXpaHEHHs] MAcChl BELIECTB, 3aKOH
COXpaHEHHMs] U MPEBPALIECHUS SHEPIUM MPU XUMHUUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3bIK XWMHUH, MHUPOBO33PEHUYECKUE 3HAHMS, JEXKallue B OCHOBE
MMOHUMAHHSI TMPUYMHHOCTU M CUCTEMHOCTH XHMHYECKUX SIBIICHHH, (DaKTOJIOrM4YecKHe
CBEJICHHSI O CBOMCTBAX, COCTaBe, MOJIYYEHUH U OE30ITaCHOM UCMOJIb30BaHUHU BayKHEUIIINX
HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKON JIESITEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBISATH XapaKTEpPHbIE TMPU3HAKU TMOHSITHUH,
YCTaHABIMBAaTh WX  B3aUMOCBA3b, MCIIOJb30BaTh  COOTBETCTBYIOIIME  ITOHATHSA
MIPY ONUCAHWH HEOPTAHWYECKUX BEIIECTB U UX MPEBPALICHHUI;

23



denepanbHas padouas nmporpamma | Xumus. 10—-11 kinaccel (0a30BbIl ypOBEHB)

cOPMHUPOBAHHOCTh  yYMEHUH  HCHOJB30BaThb  XUMHUYECKYIO CUMBOJIUKY
JUIsL  cOCTaBlieHHs (OpMyJa BEUIECTB U  YPABHEHUHM XUMHUYECKUX PEaKLHM,
cucremarndeckyro HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTACIBHBIX
HEOPraHUYECKUX BEIIEeCTB (yrapHbIi ras, yriaeKHCIbIA ra3, aMMHaK, ranéHas U3BeCTb,
Herani€Hasi U3BeCTb, IUThEBAs COJla, MUPUT U APYTHUE);

c(OpPMHUPOBAHHOCTh YMEHUU OMNpPEAENSITh BaJEHTHOCTh W CTENEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUAX PA3JIMYHOTO COCTaBa, BUJ XMMHUYECKOMN CBS3H
(koBaJIeHTHAsl, HMOHHAs, METAJNIMYecKas, BOJOPOAHAs) B COCAMHEHMSX, THUII
KPUCTAINTMYECKON PEHIETKH KOHKPETHOTO BEIeCTBA (aTOMHAsl, MOJIEKYJIsipHasi, MOHHAs,
MeTaJJInyecKas), XapaKTep Cpeibl B BOJIHbIX PACTBOPAaX HEOPTAHUUECKUX COCTMHEHMUI;

c(OpMHPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAMJIEHKHOCTb HEOPTaHMYECKUX
BEUIECTB MO HUX COCTaBYy K ONpeNeNEHHOMY KJacCy/Tpylnie COeIuHEHUU (MpocThie
BEIIECTBA — METAJUIbl U HEMETalJlbl, OKCHJbl, OCHOBAaHUS, KHUCIOTHI, aM(OTepHbIE
TUIPOKCHUJIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI  MEPUOJAMYECKOrO0  3aKOHA
J.W. MenaeneeBa 1 IeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
POrHOCTUYECKYIO (PYHKIUH;

c(OpPMHUPOBAHHOCTh YMEHHMH XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKUX 3nemMeHToB 1-4 mnepuonos Ileproandeckoil CHCTEMBI XUMHUYECKHX
anemeHToB J[.M. MeHnesneeBa, UCIIONB3Ys MOHITUS «S-, P-, O-3JI€KTPOHHBIC OpOUTATINY,
«QHEPreTUYECKHEe YPOBHM», OOBACHATh 3aKOHOMEPHOCTHM HW3MEHEHHS CBOWCTB
XUMHUYECKUX JJIEMEHTOB M UX COECIMHEHMH II0 mepuojgaMm u rpymnmnam Ilepuonnueckoit
CHCTEeMbl XUMHYeCcKuX raemeHToB J[.1. Menneneena;

c(OpMUPOBAHHOCTh YMEHHI XapakTepu30BaTh (OMUCHIBATh) OOLIME XUMUYECKUE
CBOMCTBA  HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIAThH
CyLIECTBOBAHUE TI'E€HETUYECKOM CBA3M MEXIY HEOPraHWYECKUMH  BEIECTBAMMU
C IIOMOILBI0 YPABHEHUH COOTBETCTBYIOLINX XUMHUUECKUX PEAKLINN;

cOpMUPOBAHHOCTh ~ YMEHMSI  KIacCU(PUUUPOBATH  XUMHUUYECKHE  PEaKIHUH
[0 Pa3JIMYHBIM IpPU3HAKAM (YUCIYy M COCTaBY pPEArMPYIOIIMX BEIIECTB, TEIUIOBOMY
3pdeKTy peakiuu, H3MEHEHHIO CTENEeHEHl OKHCIEHHUS »3JIEMEHTOB, OOpaTUMOCTH
pEeakLny, y4acTHUIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHUH COCTaBIIATH YPaBHEHMS PEAKIMN Pa3IUUYHBIX THUIIOB,
MOJIHBIE U COKpAalIEHHBIE YPAaBHEHUS PEAKIM MOHHOIO OOMEHA, yYUTHIBAsl YCJIOBHA,
IIPY KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHILIA,

chOpMUPOBAHHOCTh ~ YMEHHH  NPOBOAUTH  pPEaKUMH,  IOATBEPXKIAIOLINE
KA4EeCTBEHHBIN COCTaB Pa3JINYHbIX HEOPTaHWUYECKUX BEUIECTB, PACIIO3HABATH OIBITHBIM
IIyTEM HOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX BEILECTB;

c(OpMHPOBAHHOCTb YMEHUW  pPAaCKphIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIMI MOCPEACTBOM COCTABJIEHUS AJIEKTPOHHOIO OajlaHCca AITUX
peaKuunii;
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c(hOpMUPOBAHHOCTh YMEHUU OOBSACHITH 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOM
peakiuu OT Pa3IUYHBIX (AKTOPOB; XapaKTEpP CMEIICHUS XUMHUYECKOrO0 PaBHOBECHS
B 3aBUCHUMOCTH OT BHeIlIHero Bo3jaeiictBus (mpuniuin Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XMMHUECKHE MPOIIECCHI, JICKAIIHNE
B OCHOBE MPOMBIIUICHHOTO TIOJAYyYE€HUS CEpPHOM KHUCIOTHI, aMMHAKa, a TaKxke
c(hOpMUPOBAHHOCTb MPEACTABICHUNA 00 OOIMX HAYYHBIX NMPUHIHUIAX U IKOJOTUYECKUX
npobJieMax XUMHYECKOTO MTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOJUTH BHIYUCICHUS C UCTIONB30BAHUEM TMOHSTHUS
«MaccoBas JI0JIs BEIIECTBAa B PaCTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMUYECKHUX
peaKkIusiX, MacChl BEIIECTBA WU 00bEMA Ta30B M0 U3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Ui o0bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIIMM BEIIECTB, TEIJIOBOTO A dekTa
pEeaKUi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChl BEUIECTB, IIPEBPAILCHUS U COXPAaHECHUS
SHEpruuy;

c(hOpMUPOBAHHOCTh YMEHHMH COONIOJATh TpaBUia TMOJb30BAHUS XUMHYECKON
OCYJ10¥ 1 JTabopaTOPHBIM 000PYI0BAHUEM, a TAKXKE TIPaBUiIa 0OpaIeHUs C BEIIeCTBAMU
B COOTBETCTBUH C HHCTPYKITUSMH IO BBITTOJTHEHUIO JJA00PATOPHBIX XUMHUYECKUX OIBITOB;

chOpMUPOBAHHOCTh ~YMEHUW  IIJJAHUPOBATb M  BBHITIOJHATH  XUMHYECKUU
IKCTIEPUMEHT (pa3fioKeHUEe TMEepPOKCHAa BOAOpOJa B MPUCYTCTBHUU KaTaau3aropa,
ONpEAEICHUE CpPEellbl PacTBOPOB BEIIECTB C IMOMOIIBI YHHUBEPCAJIBHOIO WHAUKATODA,
BIIUSIHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOH PEaKIMHU, PEaKIMd HOHHOTO
oOMeHa, KaueCTBEHHBIC PeaKIUK Ha CyJib(aT-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KAaTHOH
aMMOHUS, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMaM «Metainb» u « Hemeranbi»)
B COOTBETCTBHUU C MPABUJIAMHU TEXHUKHU O€30MaCHOCTH MPU OOpAIEHUH C BEIIECTBAMU U
7a00paTopHbIM  O00OpYyIOBaHUEM,  MPEJACTABIATh  PE3yJbTaThl  XUMHYECKOTO
JKCTIeprMeHTa B (GopMe 3alkMCH YpPaBHCHUH COOTBETCTBYIOIIUX pPEaKIWH U
(dbopMyITHpPOBATh BHIBOABI HA OCHOBE 3THX PE3YJIHTATOB;

chOpMHUPOBAHHOCTh  yMEHHUW  KPUTHUECKH  aHAJIU3UPOBATh  XUMHUYECKYIO
uHDOpMalMIO, TOIy4YaeMyK W3 pPa3HBIX HCTOYHUKOB (CpelICcTBa  MacCOBOM
KOMMYHUKalu, THTEpHET U Apyrux);

c(hOpMHUPOBAHHOCTh YMEHHUU COOTIOAATH MPaBHIIa HKOJIOTHYECKH IEIeCO00pa3HOTO
MOBEACHUS B OBITY U TPYAOBOM JEATEIHHOCTH B IENIIX COXPAHEHHS CBOETO 37I0POBbS U
OKPY’KAIOWIEH IPUPOJHOM CpPEIbl, OCO3HABATh OIACHOCTh BO3JCHCTBUS HA IKHUBbBIC
OpraHu3Mbl ONPEACIEHHBIX BEIIECTB, NOHMMAas cMbIca mnokaszarens [IJAK, moscHsATh
Ha TIPUMEpPax CHOCOOBI YMEHBIICHUS M MPEIOTBPAIICHAS UX BPEIHOTO BO3JACHCTBUS
Ha OPraHHU3M YEJIOBEKA;

st OOyYarommMXcss C OTPAaHUYCHHBIMA BO3MOXKHOCTSMH 37IOPOBBS: yYMEHHUE
MPUMEHSATh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX TIO3HAHUS BEIIECTB U
XUMHUYECKHUX SBJICHUM;

JUISL CJENBbIX U CJIa0OBHUASIIMX OOYyYaIOIIMXCSA: YMEHUE HMCHOJb30BaTh pelbedHO
TOYEUHYIO cucTeMy o0o3HaueHul JI. bpaiins nis 3anucu XuMu4yeckux Gopmyi.
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10 KUIACC
Ne HaumenoBanue Koua- OcHOBHbBIE BUADLI 1eATeJILHOCTH norp
n/n | pasaeyioB U TeM BO IIporpammHoe cogep:xanmne o0yvaromuxcs
y4eOHOro 4acoB
npeaMera
Pasznen 1. Teopernueckue 0CHOBBLI OPraHMYeCKOM XUMUM
1.1 | Ilpenmer 3 IIpeamer opraHnyeckol XuMuu: €& PackprIBaTh CMBICI N3Y4aEMBIX bubmoreka LHOK -
OpraHu4ecKoit BO3HHKHOBEHHE, Pa3BUTHE U 3HAUCHHE B MOHATHH (BBISBIIATH HX XapaKTEPHBIE https://lesson.edu.ru/catalog
XM MOJTYyYEHHH HOBBIX BEIIECTB M MATEPUANIOB. | TIPU3HAKH), YCTAHABJINBATH UX AKnace -
Teopust cTpoeHHs Teopus ctpoeHust } B3aMMOCBS3b. htFps://www.vakIass.ru/p/hi
OpraHIuecKiX OpraHUYecKHX coefnHeHni A.M. [TpuMeHSITh TTOJIOXKEHHS TEOPUHU mija
N Byrneposa, €€ ocHOBHbIE CTPOEHUST OPIraHUYECKHUX BEIIECTB PoOIII -
COCIMHEHU I ]
nosnoxkeHusi. CTpyKTypHbIE (OPMYJIbI A. M. BytnepoBa [yist 00bSICHEHUSI https://resh.edu.ru/subject/
A.M. bytneposa OpraHU4ecKuX BellecTB. [ oMonorus, 3aBHCUMOCTH CBOMCTB BEIIECTB OT UX bubmmorexa MDIII -
nzoMepus. XUMUIecKast CBS3b COCTaBa U CTPOEHHMS. https://uchebnik.mos.ru/catal
B OPTaHUYECKHUX COENMHEHHSIX: KPaTHbIE Hcnons30BaTh XUMHUYECKYIO CHMBOIIUKY ogue
CBSI3H, G- U TT-CBSI3U. JUTSL COCTaBJICHHUSI MOJIEKYIISPHBIX U
[IpencraBnenue o KiacCHPUKAIIIH CTPYKTYPHBIX (pa3BEPHYTOMH,
opraHnnyeckux Bemects. HomeHnkmaTypa COKpaméHHO) (OpMYJT OPraHIHIECKIX
OpPTaHUYECKHUX COETNHEHUI BEIIIECTB.
(cucremaTueckas) ¥ TpUBHAIbHBIE OnpenensiTe BUABI XUMHUYECKOU CBSZH
Ha3BaHMS BAXHEHIIINX MTPEICTABUTEIEH (omuHApHBIE, KPATHBIE) B OPTraHUYECKUX
KJIACCOB OPTaHUYECKUX BEIIECTB. COEMHEHUSX.
OKChepuMeHmanbHble Memoobl PackpbiBaTh poib OpraHUYECcKON XUMUAN
U3VYEHUs 8eUYeCNE U UX NPEeBPAULeHULL: B IIPUPOJIE, XapaKTEePU30BaTh €€ 3HAUCHUE B
JlemoHcTpanym: JKU3HU YeTOBEKa, UILTIOCTPUPOBATH CBSI3b C
O3HAKOMJIEHHE C 00pa3llaMH OPTaHWYECKUX | APYTHMHUHAYKaMH.
BEIIIECTB U MaTepHUalaMIHA UX OCHOBE; Ha6mromaTes 1 onuceBaTh
OITBITHI 110 TIPEBPAIIECHUTO JIEMOHCTPAIMOHHBIE OITBITHI; TPOBOIUTHU
OpPTaHWYECKHX BEIECTB MTPH HATPEBAHUH OIHCHIBATh Ta00PAaTOPHBIE OIBITHI U
(nnaBneHue, 0OyrIMBaHUE U TOPEHUE). MIPAKTHUYECKUE PabOThHI
JlabopaTOpHBIE OMBITHI:
MOJEIMPOBAHUE MOJIEKYJIOPIraHUYECKUX
BEIIIECTB
Hroro no pazneny | 3
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Pa3nes 2. YriieBoaopoabl

2.1 | IlpenenbHbie 2 AJKaHBI: COCTaB U CTPOEHUE,
YIIEBOAOPOABI — rOMOJIOTUYECKUH psAll. MeTaH U 3TaH —
aJIKaHbI IpOCTEHNILINE IPEICTABUTENN AIKAHOB:

COCTaB, XMMHUYECKOE CTPOCHHUE,
¢u3nvecKrue 1 XUMHYECKHE CBOICTBA
(peakuuy 3aMeleHusl U TOpeHus),
HaxX0XJEHUE B IPUPOJIE, MOJIy4YEHUE U
MIPUMEHEHHE

2.2 | HempenenvHbie 6 AJIKEHBI: COCTaB U CTPOEHUE,
YIJ1€BOIOPO/IBI: TOMOJIOTHYECKUHN PSIJI.
aJIKEHBI, DTWJIEH — TPOCTENIINI TPEACTABUTENb
aJIKa/IueHbl, AJIKEHOB:COCTaB, XUMUYECKOE CTPOEHHUE,
AJIKUHBI (u3nyueckrue U XMMHUYECKUE CBOMCTBA

(peakiuu TUAPUPOBAHUS,
raJOreHUPOBaHUS, THIPATAIIIH,
OKHCIICHUS U TIOJTUMEPHU3ALIIH )
HaxO0XXJICHUE B TIPUPOJIE, MOTyICHUE U
IPUMEHCHHE.

Anxanuensl: Oyranuen-1,3 u
MeTUI0yTaaueH- 1,3, XuMuaeckoe
CTPOCHHE, PEAKIUS TOJIUMEPU3AIIIH,
npuMeHeHue (U1 CUHTe3a IPUPOIHOTO
U CUHTETUYECKOTO KaydyKa U PE3UHbI).
AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOCHHMS, TOMOJIOTHUSCKHH PSII.
AlleTHIIEH — MTPOCTEUIINI
MPEJICTaBUTENb AIKUHOB: COCTAB,
XMUMHUYECKOE CTPOCHUE, PU3NIECKHUE U
XMUMHYECKHE CBOMCTBA (peaKiuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS,
TUIpaTaIy TOPEHUS ), HAX0XKICHUE

B IIPUPO/IE, OJTyYEHUE U TPUMEHEHUE.

PackpbiBaTh CMBICIT H3y4aeMbIX
MOHSATUH (BBISIBJISATH UX XapaKTEpPHBIC
MPU3HAKH), YCTAaHABIUBATh UX
B3aMMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE TOHITHS

MIPH ONMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLIECHUN OPTraHUYECKUX
COEIUHEHU.

Hcnonb30BaTh XUMUYECKYIO
CUMBOJIUKYIISI COCTABJICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpamEHHON) hopMyIT
OPraHUYeCKUXBEIIECTB.
VYcranaBnuBaTh TPUHAIICKHOCTD
BEIIIECTB K ONPEICTICHHOMY KJIaccy
YIJIEBOJOPOJIOB IO COCTaBY UCTPOECHHUIO,
Ha3bIBaTh MX IT0 CHCTEMAaTHYCCKOM
HOMEHKJIATyp€;TPUBOIUTH
TPUBHUAJIbHBIC HA3BAHUS OTACIbHBIX
MIPEJCTAaBUTENEH YTIIEBOAOPOIOB.
Onpenensatb BUbl XAMUYECKOU CBSI3UB
MOJIEKYJIax yriieBOJA0POJIOB;
XapaKTepu30BaTh 3aBUCUMOCTh
PEaKIIMOHHON CITIOCOOHOCTH
YTJI€BOJIOPOJOB OT KPATHOCTH
KOBaJICHTHOM CBS3H.
XapakTepru3oBaTh COCTaB, CTPOCHUE,
npUMeHeHue, GU3nIecKue u
XUMHUYECKHE CBOMCTBA, BayKHEHUIITHE
CIOCOOBI OMYYSHHS] TUITTUYHBIX
MIPEICTaBUTENEH pPa3IMUHBIX KIIACCOB
YTJIEBOJIOPOJIOB (METaHa, 3TaHa,
STHUIICHA, alleTulieHa, Oyraauena -1,3,
OeH3051a, TOIyoJIa).

bubmuoreka LIOK -
https://lesson.edu.ru/catalog
SKnace -
https://www.yaklass.ru/p/hi
mija

POIII -
https://resh.edu.ru/subject/
Bubnuorexka MOIII -
https://uchebnik.mos.ru/catal

ogue

bub6mmoreka [IOK -
https://lesson.edu.ru/catalog
SKnacc -
https://www.yaklass.ru/p/hi
mija

POII -
https://resh.edu.ru/subject/
bubmmorexa MOIII -
https://uchebnik.mos.ru/catal

ogue
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2.3 | ApoMarudeckue ApeHbI: OEH30J1 ¥ TOTYOJI, COCTaB,
YTJIEBOAOPOIBI XUMHYECKOE CTPOCHHE MOJICKYT,
¢bu3nvecKkne 1 XUMUYECKHE CBOHCTBA
(peakiuu rajoreHUupPOBaHUS U
HUTPOBaHU), IOJIy4EHHE
U npuMeHeHue. BiusHue 6eH3ona
Ha OpraHu3M 4YeJloBeKa. | eHeTndeckas
CBSI3b YIJIEBOJIOPOJIOB
2.4 | IlpuponHbie [Ipuponaustii ra3. [lonyrHeie HeTAHBIE
HUCTOYHHUKH ra3sl. HedTpb 1 €€ mpoucxoxeHue.
YTJIE€BO0POJIOB U CriocoOnl nepepaboTku HePTH:
uxmnepepadoTka MeperoHka, KPeKUHT (TePMHYECKHH,

KatanuTuueckuit). IlpoayKkTel
nepepaboTku HeTH, UX TPUMEHEHNEB
MIPOMBIIIJIEHHOCTHU U B OBITY.
KaMeHHBIi yroyib 1 MPOYKThI €r0
nepepaboTKH.

OKCIIEPUMEHTAIIbHBIE METO/IbIN3YYEHUS
BEILIECTB

Y UX MPEBPAILICHUH:

Lemoncmpavyuu:

KoJuteKuu «HedTe» u «Yromaby,
Buaeodparment «Bynkanuzanus
PE3UHBD».

JlabopamopHvie onvimot.
KaueCTBEHHOE OIpE/IeNICHUE yriepoian
BOJIOPOJAa B OPraHUYECKUX BEIIECTBAX;
O3HaKOMJIEHHE ¢ 0Opa3liaMu IacTmace,
Kay4yKOB U PE3UHBI;

MO/JIETTUPOBAaHUE MOJIEKYII
YIJI€BOJOPOJOB U
raJIOr€HOIIPOU3BOHBIX.
IIpakmuyeckue pabomoi:

Ne 1. Tlony4yeHnue sTuiieHa ¥ U3y4YE€HUE

BBISBISATD TEHETHUECKYIO CBS3b MEXKITY
YIJIEBOJOPOIAMHU M MOTBEPKAATH €€
HATMYUE YPABHCHHUSIMHU
COOTBETCTBYIOIUX XUMUIECKUX
pEaKUurii ¢ UCTIOTIB30BAaHUEM
CTPYKTYPHBIX (GOPMYJI.
XapakTepru30BaTh UCTOUYHUKHU
YIJI€BOAOPOJHOTO ChIpbs (HEPTD,
NPUPOHBIN Ta3, YroJib), CIOCOOBI UX
nepepaboTKU U IPAKTHUECKOE
NPUMEHEHHE TI0Ty4aeMBbIX MTPOYKTOB.
Hcnonbs30BaTh eCTeCTBEHHO-HAYYHBIE
METO/IbI TIO3HAHMSI — TIPOBEJICHHE,
HaOJIFO/IEHNE U ONMCAaHUE XUMUIECKOTO
SKCTIepUMEHTa (J1a00paTOPHBIE OTIBITHI
UTIPAKTUYECKHE pabOTHI).

CrnenoBath nmpaBuiIaM 0€3011aCHOM
paboThl B 1abopaTopuu pu
MCIIOJIb30BAaHUU XUMUYECKOU MOCY/IbI U
000py/I0BaHuUs, a TAKKE MIPaBUIaM
oOpallleHus ¢ BellecTBaMU B
COOTBETCTBUU C UHCTPYKLHUSIMU
BBITIOJTHEHUSI TAOOPATOPHBIX OIBITOB U
MPAKTHYECKUX Pa0OT MO MOTYYSHHIO U
W3YYEHHUIO OPraHUYEeCKUX BEIIECTB.
[IpencraBnsTh pe3ynbTaThl
JKCIIepUMEHTa B popme 3anucu
YpaBHEHUN COOTBETCTBYIOIINX pPEeaKLIUN
U JIeTIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOIUTH BEIYHCIICHUS TS
OTIpe/IeIeHUs] MOJIEKYIAPHON (hOopMyITbI
OpPraHNYeCcKOTo BELIeCTBa, M0
YPaBHEHMIO XUMUYECKON pEeaKLuu.
CaMOCTOSITeNTFHO TJIAaHUPOBATH U
OCYILECTBIISITH CBOIO O3HABATENIbHYIO

bubmuoreka LIOK -
https://lesson.edu.ru/catalog
SKnace -
https://www.yaklass.ru/p/hi
mija

POIII -
https://resh.edu.ru/subject/
Bubnuorexka MOIII -
https://uchebnik.mos.ru/catal

ogue

bubmauoreka LIOK -
https://lesson.edu.ru/catalog
SKnacc -
https://www.yaklass.ru/p/hi
mija

POII -
https://resh.edu.ru/subject/
bubmmorexa MOIII -
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€ro CBOMCTB.

Pacuémmuvie 3a0auu.

oTIpeIeIIeHUEe MOJICKYISIPHOU (POPMYITBI
OPraHUYEeCKOro BEIIECTBAIIO MACCOBBIM
JIOJISIM @TOMOB XMMHYECKUX DJIEMEHTOB;
pacy€Thl IO YPAaBHEHUIO XUMUYECKON
peakiumn

JeATEIbHOCTD; IPUHUMATh aKTUBHOE
ydacTue B IpynnoBoi yueOHoM
JeATEIbHOCTH

Uroro no pazueny

13

Pa3nen 3. Kuciiopoaconep:kaiine oprannyeckue coeTuHeHust

3.1

Cruptel. @enon

3

IIpenenbHble OIHOATOMHBIE CITUPTHI:
METaHOII ¥ 3TaHOJI, XUMHUYECKOE CTPOEHHE,
(u3nUecKre U XUMUYSCKUECBONCTBA
(peaKHI/H/I C aKTUBHBIMH MCTaJlJIaMH,
raJoreHOBOAOPOIaMHU, TOPEHHE),
npuMeHeHune. BogopoaHast cBs3b.
DU3HONOrMYECKOe AEUCTBUE METAHOA U
3TaHOJa Ha OPTaHU3M YeJIOBeKa.
MHOTr0aTOMHBIE CIIUPTHI: ITUIEHTIIUKOIbU
[JIALIEPUH, XHUMUYECKOE CTPOCHHE,
(uznvecKre U XUMHYECKHE CBOHCTBA
(B3anMozeiicTBHE CO MIEMTOYHBIMA
MeTallJIaM¥, KadeCTBeHHAs PEaAKIIH

Ha MHOTOaTOMHBIE CITHPTHI).
DU3HONOrHYECKOE NEHCTBUE

Ha OpraHu3M 4enoBeka. [[pumenenne
TJIALIEPUHA W D TUJICHTIINKOIIS.

®enon. CTpoeHne MONIEKYIbI, (PU3NIECKUE
1 XUMUYecKre cBorcTBadeHoa.
TokcuuHOCTH peHONa, ero
(hmsmonornyeckoe neicTBre

Ha OpraHusM 4enoBeka. [[pumenenue
(heHoma

3.2

AJberuabl.
Kap6onoBbie
KUCHOTHL. CIIOKHEIE

3¢hupHI

Anpnerunsi: popManabaerun u
aleTanbAeru]l, XHMHYECKOE CTPOCHHE,
(hm3HUecKre U XMMHYECKHE CBOWCTBA
(peakuuy OKUCIIEHUS M BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKITNH ), IOJTYYCHUE U

PackpbIBaTh CMBICI U3y4aeMbIX MOHATHI
(BBIABIIATH MX XapaKTEPHBIETIPU3HAKN),
YCTaHABIMBATh WX B3aHUMOCBSI3b,
HCITOJIB30BAaTh COOTBETCTBYIOIINE MTOHSATHS
MIPU ONTUCAHUU COCTaBa, CTPOSHUS U
MpEeBpaIlEHUd OPraHUYECKUX COEUHEHUM.
Hcnonp30BaTh XUMAYECKYHO0 CHMBOJIUKY
JUTSL COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpAIIEHHOM) POPMYIT OPraHUuYECKUX
BELIECTB.

YcraHaBIMBaTh NPUHAAICKHOCTh BELIECTB
K OIPEACIIEHHOMY KJIacCy IO COCTaBY U
CTPOEHUIO, Ha3bIBATh UXID
CHUCTEMATUYECKO HOMEHKJIIATYpE;
MIPUBONUTH TPUBUAJIbHBIC HA3BAHUS
OTIIENbHBIX NPEACTAaBUTENEH
KHCJIOPOACOAEPKALIUX COCAUHEHUMN.
XapaKTepu3oBaTh COCTAB, CTPOCHUE,
MpUMeHeHue, (PU3NIecKue 1 XUMHUIECKHe
CBOMCTBA, BaXKHEHIIIHE CITIOCOOBI
MOJIy4YEHUS TUIIMYHBIX [IPEICTaBUTENEH
Pa3IMYHBIX KJIaCCOB
KHCJIOPOACOAEP>KAIUX COCAMHEHUM
(MeraHoOmNa, 3TaHONA, TIUIEPUHA, PEHOIIA,
(hopMmanberuaa, aneTaibIeruaa, YKCYCHON
KHCJIOTHI, TJIFOKO3bI, CaXapo3bl, Kpaxmara,
EJLTEOJIO36 ); BBISIBJIATH T€HETUYECKYIO

bubmauoreka LIOK -
https://lesson.edu.ru/catalog
SKnace -
https://www.yaklass.ru/p/hi

mija

POII -
https://resh.edu.ru/subject/
bubmmorexa MOIII -
https://uchebnik.mos.ru/catal

ogue

bubmmoreka LIOK -
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MIpUMEHEHHE.

OnHOOCHOBHBIE TIpeNieNbHBIC
KapOOHOBBIE KHCIIOTBI: YKCYCHAsKUCIIOTA,
XUMHYECKOE CTPOCHHE,

(u3nUecKre U XUMHUYECKHE CBOHCTBA
(oOmHe CBOMCTBA KHCIIOT, PeaKus
sTepuUKaLnm), TONyYeHUE U
npuMeneHre. CTeaprHOBast M OJIEHHOBAs
KUCJIOTHI KK MIPEICTABUTENN BBICIINX
KapOOHOBBIX KHCJIOT. MBLIa KaK COH
BBICIINX KapOOHOBBIX KUCIIOT, X MOIOIIEEe
JeliCTBHE.

CroxHbIe 3pUPhI KaK IPOU3BOIHBIC
KapOOHOBBIX KUCIOT. [ naponm3
CIIOXHBIX 3¢pupoB. JKUpbI Kak
MIPOM3BOJIHEIE TTIUIIEPUHA H BBICIINX
KapOOHOBBIX KUCIOT. ['uapoan3 sxupos

3.3

VYrieBoasl

VYrneBonsl: cocTas, KiaccupUKaIys
yTII€BOA0B (MOHO-, M- U TTOJIMCAXaPHIbI).
I'mroko3a — mpocTelnii MOHOCaXapu:
0COOEHHOCTH CTPOCHHUS MOJIEKYIIbI,
(hr3myecKue 1 XMMUIECKHE CBONCTBA
TJTFOKO36I (B3aUMOACHCTBHE

¢ ruapokcuaoM meau(Il), okuciaenmne
aMMHAdHBIM pacTBOpoM okcumaa cepedpa(l),
BOCCTaHOBJICHHE, OPOYKECHHU ETITFOKO3EI ),
HaxOXJIeHUE B IPUPOJIE, IPUMEHEHNE
TJTFOKO36I, OMOJIOTHYecKast poib B
YKU3HEIEATENbHOCTH OpraHu3Ma YeloBeKa.
®dorocunTe3. PPyKTO3a KAK U30MEP
TJTFOKO3HI.

Caxapo3a — IpeICTaBUTEINb TUCaXaPHJIOB,
THAPOJIH3 Caxapo3bl, HAXOXKICHHUE B
npupoze u npuMenenue. Kpaxman u
[IEJITION03a KaK MPUPOIHEIE ITOTMMEPHI:
CTpOCHHUE KpaxMaia 1 HEIITFOIO3bI,
(hm3ruecKre 1 XMMUYECKHEeCBONCTBA
Kpaxmasa (THIpONn3,

CBSI3b MEXIY HUMHU M MTOATBEPKAATH ¢
HaJIM4Me YPAaBHEHUSIMHU COOTBETCTBYIOIINX
XUMHYECKUX PEAKIUH C UCIOIb30BAHNEM
CTPYKTYPHBIX (POPMYIL.

OnuceiBaTh COCTaB, XUMMUUYCCKOCCTPOCHUEC
U NIPUMEHEHUE )KUPOB,XapaKTEPU30BaATh UX
3HA4YCHUC JIA ) KU3HECACATCIbHOCTU
opranu3moB.Oco3HaBaTh OMACHOCTh
BOSJIGI‘/'ICTBI/ISI Ha JXHUBbIC OPIraHU3MbI
OMpPEACIICHHLIXOPTaHNYCCKUX BCUICCTB,
MOSICHATH Ha MTPUMEpax CIocoObI
YMCHBIICHUA U ITPEAOTBPAIICHUA UX
BPEHOTO BO3JICHCTBHSI HA OPTaHNU3M
yenoBeka. Mcroiap30BaTh eCTECTBEHHO-
HAayY4YHbIC METOABI ITIO3HAHUSA — IIPOBCACHUC,
HaOJIO/IEHNE W ONMCaHHE XUMHYECKOTO
JKCIIEpPUMEHTA (JTA00paTOPHBIC OMBITHI U
MIpaKTHIeCKue paboThl).

CienoBaTth mpaBuiIaM 0e30MacHONPaOOTHI B
nabopaTopuy MPH UCTIONH30BAHUT
XUMHYECKOU MOCY bl U 000pYyI0BaHUS, &
TaKoKe MpaBuiIaM o0paIeHus C
BEIIECTBAMHU B COOTBETCTBUH C
WHCTPYKIHSIMH BBITTOTHEHUS
1a00paTOPHBIX OIMBITOB M MPAKTHUECKUX
paboT 10 MOTYIEHUION N3YIEHUIO
OpPraHUYECKHX BEIICCTB.

[pencraBisTh pe3ynbTaThl

JKCIIepUMEHTa B (hOpMeE 3aMKCH yPaBHECHHIA
COOTBETCTBYIOIIUX PEAKIIHIN JENaTh
BBIBOJIBI HA X OCHOBE.

[TpoBOAUTE BBIYKCICHUS

JUTSL OTIPEZICTICHUST MOJICKYJISIPHON
(hopMyIIbI OPraHUYeCKOro BEIECTBA, MO
YPaBHEHUIO XUMHUECKOM PEaKIINu.
CaMoCTOSITENBHO MIIAHUPOBATH U
OCYLIECTBIIATH CBOIO II03HABATEIBHYIO
JEeATEIbHOCTh; IPUHUMATH AKTHBHOE

POIII -
https://resh.edu.ru/subject/
Bubnmorexka MOIII -
https://uchebnik.mos.ru/catal

ogue

bu6mmoreka [IOK -
https://lesson.edu.ru/catalog
SKmnace -
https://www.yaklass.ru/p/hi

mija

POII -
https://resh.edu.ru/subject/
bubmmorexa MDIII -
https://uchebnik.mos.ru/catal

ogue
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KayeCTBEHHAsl PEAKIHsI C HOJIOM).
JKcnepuMeHTATbHbIE METOBI
U3y4YeHUs BELIECTB U UX MPeBpalleHmii:
Jlabopamopuvie onvimoi:

rOpeHHUe CIIUPTOB;

B3aUMOJENCTBUE IIIMUEPUHAC THAPOKCHIOM
meau(1l);

KayeCTBEHHbBIE PEAKIIUH aJIbJECTUI0B
(oKuCIIeHre aMMHAYHbIM PaCTBOPOM
okcuga cepedpa u ruapokcuaom Meau(1l));
B3aMMOJICHCTBHE Kpaxmaia ¢ HOJIOM.
Ipakmuueckue pabomoi:

Ne 2. CoiicTBa pacTBOpa yKCyCcHOU
KHCJIIOTHI.

Pacuémnvie 3a0auu:

orpesieNieHne MOJICKYIISIPHOH OopMYyJTbI
OPTaHUYECKOT0 BEI[ECTBATIO MACCOBBIM
JIOJISIM aTOMOB XUMHYECKUX 3JIEMEHTOB H
1o Macce(00beMy) IPOAYKTOB CTOPaHUS;
PacU€THI 10 YPABHEHUIO XUMUYECKON
peaxImn

y4yacTue B TPYNIIOBOH Y4eOHOM
JIEeATENBHOCTU

Hroro no pazgeny

13

Pa3zaen 4. A3oTconep:kaniue Opranu

YECCKHE COCIMHCHUSA

4.1

AMMWHEL
AMWHOKHUCIIOTEL.
benku

3

AMUJHBI: METHJIAMHAH — TIPOCTEHIIIHA
MIPEJICTABUTENh AMHHOB: COCTaB,
XUMHYECKOE CTPOEeHUE, PU3NIECKUE U
XUMHYECKUE CBOMCTBA (PEaKIIUU C
KHCIIOTAaMU ¥ TOPEHUS), HAXOXKICHUEB
pupoe. AMHHOKHUCIIOTHI Kak
aM(pOTepHBIE OpPTaHINYECKNE COCTMHEHNS.
du3nveckre 1 XUMUIECKHE CBOHCTBA
AMUHOKHUCJIOT (Ha IpUMepe TIUINHA).
buonornueckoe 3HaUeHNE aMUHOKHCIIOT.
CuHTE3 NEeNTHUIOB.

benku kak nmpupoIHbIE TOTMMEDHI.
IlepBuyHas, BTopuyHasi U TPETUUHAS
CTPYKTYpa OenkoB. XUMHUYECKUE CBOWCTBA

OENKOB: ruapojin3, ACHaATypauus,

PackprIiBaTh CMBICI U3y4aeMbIX MTOHITHI
(BBISBIIATE X XapaKTECPHBICTIPU3HAKH ),
yCTaHaBIMBATh UX

B3aMMOCBSI3b, UCIIOIB30BaTh
COOTBETCTBYIOIIHE MTOHITHS

TIPH ONMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLICHUN OPraHUYECKUX COEIUHEHHIM.
Hcrnonb30BaTh XUMHUECKYIO CHMBOJIHKY
JUTSL COCTaBJICHHSI MOJIEKYIISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpanIEHHOI) POPMYIT OPraHUYECKUX
BEIIIECTB.

OnpenensiTe NPUHAICKHOCTh BEHIECTBK
OIIPEJEIIEHHOMY KJIacCy IO COCTaBy U
CTPOEHUIO, Ha3bIBaTh UX

bu6mmoreka [IOK -
https://lesson.edu.ru/catalog
SKimace -
https://www.yaklass.ru/p/hi

mija

POI -
https://resh.edu.ru/subject/
Bbubimorexa MDIII -
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KaueCTBCHHBIC PEAKIIMUHA OCIKH.
IKcHepuMeHTATbHbIE METObI
H3Yy4YeHHS BeleCTB ¥ UX NMpeBpalleHuii:
Llemoncmpayuu.

JIeHaTypalus OCIKOB IIPU HAarPEBaHHH;
I[BETHBIC PEAKITH OCIIKOB

10 CUCTEMAaTHYECKOW HOMEHKIIATYPE;
MIPUBOJIUTH TPUBHUAIILHBIC HA3BAHUS
OTZENbHBIX MPENCTABUTENEH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
MpUMEHeHue, GU3NIEeCKUEe 1 XUMHUYECKUE
CBOMCTBA, BAKHENIIINE CIIOCOOBI
TIOJIyYCHHSI TUITMYHBIX MTPEJCTaBUTENICH
a30TcoJepKalIuX COCTUHEHUHN
(MeTnnamMHuHA, TITUIIHA,0ETIKOB).
OnuceiBaTh COCTaB, CTPYKTYPY, OCHOBHBIC
CBOICTBA OCJIKOB; MOSICHATEHA IIPUMEPax
3HaYCHHUE OCJIKOB JIJIsl OpraHu3Ma
YeJIoBeKa.

Hcrnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI [TO3HAHUS — HAOJIF0AaTh U
OIUCHIBATh JIEMOHCTPAIIHOHHBIH
9KCIIEPUMEHT.

CamMocTosTensHO MIaHUPOBATh U
OCYIIIECTBIISITH CBOIO IIO3HABATEIBHYIO
JIesITeNFHOCTD; TPUHUMATh AaKTHBHOE
y9acTHE B TPYIIIOBON YIeOHOM
JIeSITeTHHOCTH

Hroro no pazgeny

3

Pa3jaen. 5. BbICOKOMO/1eKYJIsIpHBIE COeTHHEHMSI

5.1

[InactMmaccel.
Kayuyku. Bonokna

2

OcHOBHBIC TTOHATHS XUMHU
BBICOKOMOJICKYJISIPHBIX COEINHEHHIA:
MOHOMEp, TOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEMEHb IMOJIMMEpPH3AIINH, CPETHSIS
MoJeKyisipHas Macca. OCHOBHBIE METOIBI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COCIMHEHHH — MONMMepH3alus 1
nonmkonaeHcanys. [Tnactmaccs
(TOMATHIIEH, TIOIUTIPOITHIIEH,
MOJIMBUHIIXJIOPH]I, IOJIUCTUPOI).
HartypanbHbIii 1 CHHTETHYECKUE KayqyKH
(OyTaareHOBBI|, XJIOPOIPEHOBLIH 1
H30MpPEeHOBHIN). BonokHa: HaTypaibHbIe
(XJI0TOK, 1IepCTh, MIENK), HCKYCCTBEHHBIE

Brnaners nzyyaeMbIMU XUMHUYECKUMHU
HNOHSATHSMU: PACKPHIBATH CMbICI
M3y4aeMbIX MMOHATUI U NPUMEHSTh 3TH
MOHSTHS IIPY OIMCAHUH COCTaBa U
CTPOEHHSI BBICOKOMOJIEKYJISIPHBIX
OpPraHMYECKHUX BELIECTB,

U151 OOBSICHEHUS OTAENbHBIX (PaKTOB U
SIBIICHU.

Hcnonp30BaTh XUMUUYECKYIO CUMBOJIUKY
JUISL COCTABJICHUS CTPYKTYPHBIX (OpMYIT
BELIECTB U YPABHEHUU peakuuid
MOJTMMEPU3ALIUY U TTOJIMKOHICHCALINH.
OnuceBaTh COCTaB, CTPOEHUE, OCHOBHBIE
CBOMCTBa Kay4yKoB, Hanbosee

bu6mmoreka [IOK -
https://lesson.edu.ru/catalog
SKimace -
https://www.yaklass.ru/p/hi

mija

POI -
https://resh.edu.ru/subject/
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. 10-11 knaccel (6a30BBIl YPOBEHB)

(ameTaTHOE BOJIOKHO, BHCKO034),
CHHTeTHYecKue (KalpoH MIIaBCaH).
JKcnepuMeHTATbHbIE METOIBI

U3y4YeHUs BELIECTB U UX MPeBpalleHmii:
Lemoncmpayuu:

O3HaKOMJICHHE C 00pa3laMu IPUPOJHBIX U
HCKYCCTBEHHBIX BOJIOKOH,ILIACTMACC,
Kay4yKOB

pacnopocTpaHEHHBIX BUAOBILIACTMACC,
BOJIOKOH; IPUMEHEHUE B Pa3IMYHBIX
oTpaciisax. Mcnonb30BaTh €ECTECTBEHHO-
HAy4YHBIEMETO/IbI TIO3HAHUS — HAOIIOAaTh U
ONUCHIBATH IEMOHCTPAIIMOHHBIN
3KCIEPUMEHT

Hroro no pazueny 2
OBIIEE 34
KOJUYECTBO

YACOBIIO
IMPOI'PAMME

33
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11 KJIACC
Ne HanmenoBanue KoJj-Bo OCHOBHBIE BHABI 1eITETLHOCTH norp
m\n Pa31eoB H TeM yacoB | [IporpammHoOe conep:kanue 00yJarouuxcs
y4eOHOro mpeaMeTa
Pa3znea 1. Teopernueckue 0CHOBbI XUMHUU
11 CTtpoeHnue aToMOB. 3 Xumuaeckuid aneMent. Atom. CoctaB PackpriBaTh CMBICIT H3ydaeMBIX bubnuotreka [IOK -

IMepuoanyeckuii
3aKOH U
Ilepuoguyeckas
cucrema
XUMHUYECKHX
3JICMEHTOB

JA.W. MenpaeneeBa

aToMa, U30TOIbl. DIEKTPOHHAs
000104Ka. JHepreTuyecKrue YpoBHH,
MOIYPOBHU. ATOMHBIE OpOUTAIH,

S-, p-, d-, f-amementor. OcobenHoCTH
pacrpeneneHus JIeKTPOHOB

110 Op6I/ITaJI$[M B aTOMax MaJibIX 1
OOJIBIIMX TIEPHUOI0B. DIICKTPOHHAS
KOH(HUTypaIws aTOMOB.
Ilepuoauueckuii 3aK0H 1
[leproanyeckas cucreMa XUMHUIECKUX
snementoB JI. 1. MenneneeBa. CBsi3b
MIEPUOANYECKOT0 3aKOHA U
Ilepuoauueckoi cUCTEMbl XUMHUECKUX
3JIEMEHTOB C COBPEMEHHOM Teopuei
CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMHIECKUX
3JIEMEHTOB U 00pa3yeMbIX UMH IIPOCTHIX
Y CIIOKHBIX BEIIECTB I10 TPYIIIaM U
rieproaaM. 3Ha4eHHE MTePUOANIECKOTO
3aKOHA ¥ CHCTEMBI XUMUIECKUX
snementoB .M. MenzaeneeBaB pa3BUTHI
HayKH.

IKCcHepUMeHTATbHbIE METObI
H3Yy4eHHs BeleCTB M UX MPeBPaIleHmii:
Hemoucmpavuuu:

Buner Tabmun «Ilepruoanueckas cucrema
XUMHYECKUX AJIEMEHTOB

J.N. Menneneepa»

MOHATUH (BBISBIATH UX XapaKTepHbIE
MIPU3HAKH), YCTAHABIUBATH X
B3aMMOCBSI3b.

PackpbIBaTh CMBICI IEPUOIUUECKOTO
3akoHa [[. 1. Menneneera u
JIEMOHCTPUPOBATH €T0
CHUCTEMAaTU3UPYIOIILYIO,
OOBSICHUTENHHYIO H TPOTHOCTHYECKYTO
(DYHKITUH.

XapakTepru30BaTh IEKTPOHHOE
CTPOEHHE aTOMOB XUMHYECKHIX
3JIeMEeHTOB 1—4 IeproIoB, UCTIOMB3YS
HOHSITHS S-, P-, d-3JIEKTPOHHBIE
opOuTay, YSHEPTETHIECKNE YPOBHH.
OOBACHATH 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMHYECKUX
3JIEMEHTOB U UX COETMHEHU I

0 TIEPUOJIaM | TPYIIIIaM
Ilepunonuueckoi CUCTEMBI

J. . MenneneeBa

https://lesson.edu.ru/catalog
SKnace -
https://www.yaklass.ru/p/himija
POII -
https://resh.edu.ru/subject/
bubnnorexa MOIII -
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1.2

Ctpoenne
BelllecTBA.
MHuoroo0pa3ue
BelllecTB

CrtpoeHue BeliecTBa. XUMUYECKas CBSI3b.
Buas! (koBasnieHTHAs HEMONApHAS U
MOJIIpHAs, MOHHASI, METAJNIMYECKast) U
MeXaHU3MbI 00Pa30BaHUST XUMUYECKOM
cBsi3U (OOMEHHBIHN M IOHOPHO-
aKIenTopHbIi). BomopoaHas cBs3b.
BanenTtHocTb.
DIEeKTPOOTPHUIIATEILHOCTE. CTEIeHb
okucieHus. KaTHOHBI U aHHOHBI.
Bemecrsa MOneKkysspHOro u
HEMOJIEKYJISIPHOT'O CTPOCHHSI.

3aKOH TOCTOSTHCTBA COCTaBa BEIIIECTBA.
THITBI KPUCTAIUTMYECKUX PEMIETOK U
CBOMCTBA BEIIECTB.

ITonsiTHE O MUCTIEPCHBIX CHCTEMAX.
Hcrunnble pactBopel. KonuuecTBeHHbIE
XapaKTEepUCTUKH PacTBOPOB (MaccoBast
JIOTIST BEITIECTBA B PacTBOPE).
Krnaccudukanms HeopraHH4ecKnx
coequHenuid. HomeHnknatypa
HEOPraHWYECKUX BEILECTB.
JKcnepuMeHTAIbHbIE METO/bI
U3YYCHHUSI BelleCTB M UX NpeBpalleHuii:
JeMoHcTpaiuu:

MOJENIN KPUCTAININYECKUX PEIIETOK.
Pacuérnsie 3anaun:

pacyeThl C UCIOIb30BAHUEM ITOHSATHUS
«MaccoBasi J0Js1 pACTBOPEHHOIO
BEILLECTBA»

13

XHUMHUYECKHEPECAKIINHI

Xumudeckas peaxmsi. Knaccudukaris
XMMHUYECKUX PEaKIUii B HEOPraHUIECKOIH
OpPraHMYEecKON XUMHUH. 3aKOH COXpaHEHUS
Macchl BEIECTB; 3aKOH COXPAaHEHUS 1
MIPEBPAILEHUS SHEPTUH IPU XUMUYECKUX
peaKIHsIX.

CKOpOCTh peakiyH, ee 3aBUCUMOCTb OT
pasnuuHbIX pakTopoB. OOpaTUMBbIe
peakuru. XMMHYECKOE PABHOBECHE.

PackpbiBaTh CMBICT H3y4aeMbIX MTOHITUN
(BBIIENATH MX XapaKTCPHBIC

MIPU3HAKHU) U IPUMEHSTH 3TU MOHSATH
IIpU ONMCaHuM COCTaBa U CTPOCHHUA
BEIIECTB, I OOBICHEHUS OTIEILHBIX
(hakTOB U SIBIICHUH.

OHpCILCJ'IHTB BH/bI XUMHUUYECKOH CBS3U
(KOBaJICHTHOM, MOHHOU, METAIITUICCKOM,
BOJIOPOJTHOM ) B COCTUHEHUSX; THIT
KPUCTaJUIMYECKOMPEIIETKA KOHKPETHOI O
BEIIIECTBA.

OnpenensiTe BaJEHTHOCTh M CTENEHb
OKHCJICHUA XUMHUYCCKUX 3JIEMCHTOB B
COEIMHEHNAX Pa3IMYHOrO COCTABa.
HpOBOJII/ITI) BBIYMCIICHUSA C
HCITIOJIb30BAHUEM ITOHATHUS «MAaCCOBasd
JIOJIS BEIIECTBA B PACTBOPEY.

Brnagers n3ydaeMbpIMU XUMUYECKUMU
TTOHATHSMHU.

OOBICHATH 3aBUCHMOCTh CKOPOCTH
XUMHYECKOW PEAKIINH OT Pa3THIHBIX
(haxTopoB.

OnpenensiTe XapakTep CMEIESHIS
XUMHYECKOTO PaBHOBECHS

B 3aBHCHMOCTH OT BHEIIIHETO
BozneiicTBus (mpuamm Jle llatensbe).
CocTaBisITh ypaBHEHUS PEAKIIUI
Pa3IMYHBIX TUIIOB; ITONHEIE U
COKpamnIéHHbIE YPAaBHEHUS PEeaKIIUN
WOHHOTO OOMEHA, YUUTHIBAs YCIOBUS,
MIPH KOTOPBIX OTH PEAKITUH UITYT

IO KOHIIA.

Hcnonb30BaTh eCTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — TIPOBEJICHHE,
HaOIIO/ICHNE U ONTMCAHUE XHMHYECKOTO
9KCHEPUMEHTA (IEMOHCTPALOHHBIE U
71a0b0paTOPHBIE OIBITHI, TPAKTHYECKIE
PpaboThI): IO OMPENEIIEHUIO CPEIIbI
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®DaKTOpHbI, BIUIIONINE Ha COCTOSTHUE
XUMHUYECKOTO PABHOBECHS.

ITpunnun Jle Hlatense.
ONeKTpoNuTHYECKas AUCCOLUALHS.
CuiibHbIC U ci1a0ble 31eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCA,
HEWTpalbHas, enoyHas. Bonoponnslii
nokasarens (pH) pactBopa. Peakiyu
MOHHOT0 0OMEHA B OPraHUYECKON U
HEOPraHWYECKON XUMHUH.
OKHCIUTENFHO-BOCCTAHOBUTEIHHBIC
peaknuu. [TorsTHE 00 3NEKTpONH3E
pacIuiaBoOB ¥ PaCTBOPOB COJIEH.
IIpuMeHeHue 2neKTpoamn3a.
IKCcrnepuMeHTATbHbIE METObI
HU3y4YeHHUsI BeleCTB M UX NMpeBpalieHuii:
Lemoncmpayuu:

pas3JioKeHne MepoKCHIa BOIOPOIaB
MIPUCYTCTBHH KaTajJn3aTopa.
JlabopamopHule onvimoi:

[IPOBEICHNE PeaKInii HOHHOr00OMeHa;
OIpeneNeHrne CPeabl PaCTBOPOB BEIIECTB C
ITOMOIIIFIO YHUBEPCATHHOT ONHANKATOPA.
Ipakmuueckue pabomul:

Ne 1. Brustaye pa3nudHbiX GakTOpOBHA
CKOPOCTb XMMHYECKOU PEaKITHH.
Pacuémnuie 3a0auu:

pac4eTsI 10 YpaBHEHUSIM XUMHUYECKUX
peakuuii, B TOM 4ncie
TEPMOXUMHUIECKHE PACYETHI

BOJHBIX PACTBOPOB BEILECTB, PEAKLUN
MOHHOT0 00OMEHa, BIUSHUIO Pa3IMYHbIX
(hakTOpPOB Ha CKOPOCTh PEaKLUH.
CrnenoBaTh MpaBUiIaM MOJIb30BAHUS
XUMHYECKOW MOCYA0H U 71a00paTOPHBIM
000pyTOBaHUEM.

IIpencraBiATh pe3yabTaThl XUMUUYECKOTO
JKCIepUMEHTa B (hopMe3aIucu
YPaBHEHUI COOTBETCTBYIOIUXPEAKIIUN U
JIENaTh BBIBOJBI HA UX OCHOBE.
IIpoBOUTE BBIYMCIIEHUS

110 YPABHEHUSIM XUMHUYECKUX PEAKLUI,B
TOM YHCJIE€ TEPMOXUMUYECKUE PACUETHI

Hroro no pasgeny

13

Paznen 2. Heopranuueckasi Xumust

2.1

MeTaiabl

6

Meramnsl. Ilonoxxenne meranioB

B [lepronnyeckoii cucTeMe XUMUIECKHX
aneMeHToB. OCOOSHHOCTH CTPOSHHUS
3JIEKTPOHHBIX 000JI0YEK ATOMOB
MetaiuioB. Oomme pu3ndeckue CBONCTBA
MeTaiuioB. [IpuMeneHne meramion

PackpbIBaTh CMBICI N3y4aeMbIX TTOHATHIA
(BBIIENATH X XapaKTepPHBIE

NPU3HAKU) U IPUMEHSTD 3TH HOHSATHS
IPY OIIMCAHUH COCTaBa U CTPOCHUS
BEILIECTB, JJIsl 00bSCHEHUS OTACIbHBIX
(haKTOB U sIBIICHUH.
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B OBITY, mpupoae u TexHuke. CIiiaBbl
MeTaJIOB. DIEKTPOXUMHUYCCKUH Psift
HanpspKeHu MeTaiioB. O0mme crnoco0b
nony4deHus Metaninos. Kopposus
MeraiioB. CriocoObl 3aIUThI

OT KOPpO3HUH.

OO0m1as xapaKTepUCTHKa METAJJIOB
rnaBubx noarpynn (IA-rpyma,
ITA-rpynma) [lepuoaudeckoii cucTeMsl
XUMHAYECKUX DJIEMEHTOB. AIOMUHUH.
AmdoTepHbIe CBOWCTBA OKCHJIA 1
THJIPOKCHJIA aJTFOMHHUSL.

OO6mrast XxapaKTepUCTUKA METAIIJIOB
ro0ounbIx oAarpyn (b-rpymm)
[Nepuoauueckoit cucTeMbl XUMHYECKUX
3JIEMEHTOB: MeJlb, IMHK, XPOM, KEJe30.
Baxxnelime coequHeHUs METAIIOB
(oKCHIBI, THAPOKCHIBI, COJIH ).
JKcnepuMeHTATbHbIE METOAbI
U3y4YeHHs BelleCTB U UX MpeBpalleHuii:
Lemoncmpayuu:

Koyutekuus «MeTanbsl U CIIaBbD».
Jlabopamopuvie onvimoi:
B3aMMOJICUCTBHUE I'MIPOKCHIA ATFOMUHUS
C pacTBOpaMy KUCIIOT HUIIETO0YEH;
Ka4yeCTBEHHbIE PEAKI[MH HA KaTHOHBI
MeETaJlIoB.

Ipaxmuueckue pabombyi:

No 2. Perenuie skcnepuMeHTaIbHbIX3a4a4
o reMe «MeTab.

Pacuémmnuie 3a0auu:

pacuersl Macchl (00beMa, KOIMUYeCTBa
BEIIECTBA) IPOIYKTa PEAKILIH, ECTIH OIHO
13 BEILECTB JaHO B BUJE PAacTBOpa C
OIIPENEIIEHHON MacCOBOU JoJei
PacTBOPEHHOTO BELIECTBA

OOBSACHATH O0IINE 3aKOHOMEPHOCTH B
U3MEHEHHUH CBOWMCTB JIEMEHTOB —
METAJUIOB U UX COCAUHEHUM C yUETOM
CTPOCHUS UX aTOMOB U TOJIOKCHHS B
[Teproaudeckoil CUCTEMEXUMUIECKUX
anemenToB JI. 1. Menneneena.
XapakTepu3oBaTh (OMHUCHIBATH) OOIINE
XUMHAYECKUE CBOMCTBA METAJIJIOB, MX
BKHENIINX COETMHEHU M, TTOATBEPK 1A
3TO ONMCAHUE IPUMEPAMH YPABHEHUI
COOTBETCTBYIOIINX XUMHYECKUX
peaxInii; MpuMEeHEHNE METAIIJIOBB
Pa3IUYHBIX 00JIACTSX, a TAKKE
HCITOJIE30BAHUE WX ISl CO3TaHUS
COBPEMEHHBIX MaTEpUAJIOB U
TEXHOJIOTUH.

OnuceIBaTh CIIOCOOHI 3aITUTHI METAJIIIOB
OT KOPPO3HH.

PackpbiBaTh CYITHOCTh OKHUCIUTENBHO-
BOCCTAHOBUTENIBHBIX pEaKIU
TOCPENCTBOM COCTABIICHUS
3JICKTPOHHOTO OaJlaHca dTUX PEaKITHH.
TIpoBoauTh peakiuu,
MOATBEPKAAIOIINE XapaKTepHbIE
CBOIICTBA U3y4YaeMbIX BEILECTB,
pacro3HaBaTh ONBITHBIM IIyTEM MOHBI
METAJJIOB, IPUCYTCTBYIOIINE B BOAHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/Ibl IO3HAHUS — POBENICHUE,
HaOIOZICHUE M OITUCAHNE XUMHUYCCKOT O
SKCIEpUMeEHTa (JeMOHCTPAIIMOHHBIE U
11ab0paTOPHBIE OIBITHI, TPAKTHYECKIE
paboThI).

IIpencraBnsTh pe3yabTaThl XUMUYECKOTO
JKCIIEpUMEHTa B opMe3arucu
YpaBHEHUI COOTBETCTBYIOIUXPEAKIIUN U
JIeNaTh BBIBOJBI HA UX OCHOBE.

bubnmorexa MDIII -

https://uchebnik.mos.ru/catalogue

37



https://uchebnik.mos.ru/catalogue

denepanbHas padbodas nporpamma | Xumus. 10—11 knaccer (0a30BbIN YpOBEHB)

CrnenoBaTh npaBuiaM MONTb30BAHHS
XUMHUYECKOW MOCYAOH U 7a00paTOPHBIM
000pyTIOBaHUEM.

[TpoBOANUTE BHIYMCIICHUS IO YPABHEHUSIM
XUMUYECKUX PEAKLIUU.

CamMocTosTensHO MIIaHUPOBATh U
OCYIIECTBJISITh CBOIO TIO3HABATEIBHYIO
JeATEIbHOCTh; IPHHUMATh aKTHBHOE
y4acTue B TPYNIIOBOH y4eOHOU
JIeATELHOCTH

2.2

HeMmerasabl

Hemeramnel. ITonoxxeHue HeMeTaaioB

B Ilepuoanueckoi cucreMe XuMHUECKUX
anemenToB /.M. Menneneera u
O0COOCHHOCTH CTPOCHHUS aTOMOB,
du3nyecKkne CBOMCTBA HEMETAIIIIOB.
AmutoTporiisi HeMeTaJuIoB (Ha TIpIMepe
KHCIopoaa, cephbl, hochopa u yriaeposaa).
XUMHUYeCcKre CBOMCTBA BAXKHCHIITHX
HEMETaJUIOB (TaJIOTeHOB, CEPHI, a30Ta,
dbocdopa, yriaepoma U KpeMHUA).
Okcupl HEMETAJIIOB.
Kwucnopomnconepxariye KHCIOTH.
BomoponHsie coemuHeHNsT HEMETaIOB.
JKcNnepUMeHTAIbHbIE METOABIN3YYeHH
BElIECTB U MX NPeBPaLlleHUi
JHemoucmpavuuu:

00pasIpl HeMEeTaIJIOB;

B3aNMOJICHCTBHE MEIU C a30THOM
KHUCIJIOTOU Pa3IM4HON KOHLICHTPALUH.
Jlabopamopuuvle onvimol.

KaueCTBEHHBIE PEaKI[NN Ha aHUOHBI U
KaTHOH aMMOHHUSL.

Ilpakmuueckue pabomoi:

Ne 3. Perenure skcriepiMeHTaIbHBIX32/1a4
1o teMe «Hemeramisy.

PaCHéMHble 3(10(11”/!.'

pac4eTsl Macchl BEIIeCTBa Ui 00beMa
ra3oB [0 U3BECTHOMYKOJIUYECTBY

PackpbiBaTh CMBICI U3y4aeMbIX MMOHATHI
(BBIIENATH X XapaKTEepPHBIE

MPU3HAKHN) U IPUMEHSTH 3TH MOHSATH
ITpU OIMMCaHNU COCTaBa U CTPOCHUA
BEILIECTB, JJIsI O0ObSICHEHUS OTIEIbHBIX
(hakTOB U SIBICHUH.

OOBACHATH OOIIHE 3aKOHOMEPHOCTH

B I3MEHEHUH CBOWCTB HEMETAIIOB U MX
COEMHEHUN C YUYETOM CTPOCHUS UX
aTOMOB U TiosioxeHus B [lepuonnueckoit
CHCTEMEXHUMHUYECKUX djieMeHToB JI. .
Menpeneesa.

XapakTepu3oBaTh (OIMUCHIBATE) OOIIHE
XUMHYECKHE CBONCTBA HEMETAIJIOB, UX
BaKHEUIINX COEIMHEHU M, TTOITBEPAKIas
3TO OINKCaHWE MPUMEPAMHU YPaBHEHU I
COOTBETCTBYIOIINX XUMHYECKHX
peaKuui.

XapakTepru30BaTh BIMSHAE HEMETAIIOBU
WX COCTUHEHHI Ha JKUBBIE OPTaHU3MEI,
OIHCHIBATh MMPUMEHEHHUE B PA3IMIHBIX
00JTacTSAX MPaKTHYECKOU 1A TENEHOCTH
YeNoBeKa.

[TonTBepkaaTh CymecTBOBaHME
TEHETUYECKOH CBSI3U MEXTY
HEOPraHWYECKUMU BEIIECTBAMUC
MTOMOIIBIO YpaBHEHUI
COOTBETCTBYIOIUX XUMUYECKHX
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BEIIIECTBA, MacCe WIHOOBEMY OJHOTO U3
YUYACTBYIOIUX B PEAKIIMU BEIICCTB;
pacueTsl Macchl(00beMa, KOJTHUeCTBa
BEIIIECTBA) MPOIYKTOB PEAKIIUU, CCITH
OJTHO M3 BEIIECTB UMEET IIPUMECH

2.3

CBs3b
HEOPTraHMYeCKHX H
OpraHuvYecKux
BeElIECTB

Heoprannueckue u opranudeckue
KHCII0Thl. Heopranudeckue u
OpraHuYecKre OCHOBaHHSA. AMQOTEpHbIE
HEOpPraHWYECKUE U OPTaHUUECKUE
COCIMHEHUS.

I'enernueckast CBsI3b HEOPTaHUYECKUX U
OpraHNYECKHUX BELECTB

peaxkuuid.

PackpbIiBaTh CYIITHOCTH OKHUCIIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIINN
MOCPENICTBOM COCTABIJICHUS
AJIEKTPOHHOTO 0anaHca TUX PEaKIIH.
IIpoBoAUTE peakury, TOATBEPKIAIOLIIE
XapaKTepHbIE CBOMCTBA U3y4aeMbIX
BCUICCTB, paCIio3HaBaTh OIILITHBIM HYTCM
AHUOHBI, MPUCYTCTBYIOIIUE B BOJAHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METOJbI TIO3HAaHUA — IIPOBEACHUC,
HaOJI0/IEHNE U ONTMCAHNE XHMHYECKOTO
JKCIIepUMEHTa (JIEMOHCTPAITOHHEIE 1
71abOpaTOPHBIE OMBITHI, TPAKTHICCKUE
paboThI).

[IpencTaBisTh pe3yIbTaThl XUMHUYECKOTO
JKCIIepUMEHTa B (hopme3anucu
YpaBHEHUH COOTBETCTBYIOIIUXPEAKLINHI 1
JleNaTh BBIBOJBI HA X OCHOBE.
CrnenoBaTh IpaBHIaM MOJIB30BAHUS
XUMHYECKOU TIOCYI0H U Ta00paTOPHBIM
000pyIOBaHUEM.

[IpoBOANTE BEIUMCIIEHUS IO YPaBHEHHSIM
XUMHUYECKUX PEAKIIHUi.

CaMocTosTensHO MIIAHUPOBATh U
OCYIIIECTBIISITH CBOKO MIO3HABATEIIEHYIO
JIeSITeNbHOCTD; TPHHUMATH aKTHBHOE
y4JacTHe B TPYIIIOBON yaeOHOU
JIeSITETbHOCTH
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HWroro no pazneny

17

Pa3zgen 3. Xumus u JKH3Hb

3.1.

XHuMHuA U KU3Hb

Ponp xumun B obecrieueHun
9KOJIOTHYECKOI, JHEPTeTUIECKON U
MUIIEBON 0€30MacHOCTH, Pa3BUTHH
MeauUMHEL [IoHATHE 0 HAYYHBIX METOAX
[TO3HAHU BEIECTB U XUMHUECKHX
peaxkuil.

PaCKpBIBaTI: POJIb XUMHUH B PCHICHUHA
SHEPIreTUICCKUX, ChIPbCBBIX U
9KOJIOTHYCCKUX HpO6J'I€M YCI0OBCUYCCTBA,
OIMUCBIBATH OCHOBHBIC HAITPABJICHUA
Pa3BUTUA XUMHYECKON HAayKU U
TCXHOJIOI'UH.
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[IpencraBienust 00 00X HAYYHBIX
MPUHIIUATIAX TPOMBIILICHHOTO TTOTYUEHUS
BKHEHIIINX BEIIECTB (HA MpUMepax
MIPOM3BOJICTBA AMMHAKA, CEPHOM KUCIIOTHI,
METaHOJIa).

UenoBek B MUpE BEIIECTB, MATEPUATIOB U
XUMUYECKUX PEAKIMI: XUMHUS U 3JI0POBbE
YeIOBEKa; IPaBIIIa UCIIOIb30BAHUS
JIEKaPCTBEHHBIX MIPEnapaToB; MpaBuia
0€30I1aCHOr0 UCIIOJIb30BaHUS MPErapaToB
OBITOBOM XMMHH B IIOBCEIHEBHOM XKU3HU.
brrroBasxumMudeckast TpaMOTHOCTh

[TpumensTh npaBuia 6€30MacHOro0
oOpalleHusl ¢ BEIIECTBAMH,
HCIIOJI3YEMBIMHU B HOBCCILHCBHOI\/'I
JKHU3HU, IIpaBUJjia MOBCACHUA B LCIIAX
cOepexxeHust 310pOBbs M OKPYKAIOIIEH
MIPUPOAHOMN Cpellbl; IOHUMATh BPEL
(omTacHOCTh) BO3ACUCTBUS Ha )KUBBIC
OpraHu3Mbl OIIPEACIICHHLIX BEUICCTB
cMmbicn okazarens [1JIK, moscHATh Ha
MIpUMepax CrocoObl YMEHBIIEHUS U
NPEIOTBPAIIEHHS UX BPEIHOIO
BO3JIEUCTBUSL.

AHanu3upoBaTh U KPUTHUECKU
OlLIEHUBATh WH(POPMAIIHIO, CBS3aHHYIO C
XUMHUYECKUMHU IIPOIECCaMU U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYXKaIOIIeH
Cpenpl.

Hcnons30BaTh MoydeHHBIE 3HAHUS U
Ipe/ICTaBIIeHUs O cepax AeITEeNbHOCTH,
CBSI3aHHBIX C HAYKOH HCOBPEMEHHBIMHU
TEXHOJIOTHUSIMH, KaK OCHOBY IS
OpHEHTaNNy B BBIOOpE cBOEH Oymyteit
podeCCHOHANBHON e TENFHOCTH.
[IpuHUMATE yyacTre B 00CYXASHUN
MPOoOJIEeM XUMHUIECKON 1 KOJIOTHICCKOM
HAIPaBJICHHOCTH, BHICKA3hIBATh
COOCTBEHHYIO TIO3HIIHIO 110 IPo0IIeMe 1
MpeiaraTh BO3MOXKHBIE ITyTH €€
peneHus
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Wroro mo pazuery 4
OBIIEE KOJIMYECTBO | 34
YACOB 11O TPOI'PAMME
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