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11 xnacc

®denepanpHas paboyasi mporpamma Mo y4yeOHOMY MpeaMeTy «Xumus» (0a30BbIii
ypoBeHb) (mpeaMmeTHas o0jacTh «EcTecTBEHHO-HAay4YHBIC TMPEAMETBI»)  (manee
COOTBETCTBEHHO — MpOorpaMMa Mo XUMHUH, XUMUs1) BKIIOUYAET MOSICHUTEIbHYIO 3alHCKY,
comepxaHue OO0ydeHHUs], TNITAHUPYEMbIE Pe3yJIbTaThl OCBOCHHUS MPOTPaAaMMBbI 10 XHMHH,
IUTAaHUPYEMBIE pPe3yJIbTaThl, TEMATHUECKOE IJIAHUPOBAHUE, MepeyeHb (KoAu(uKaTop)
pacmpesieIeHHbIX IO KjaccaM MpPOBEpPSIEMbIX TPEOOBaHUU K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTelbHON MPOrpaMMbl CPEIHETO OOIIEro 00pa3oBaHUs U IJIEMEHTOB
COZIEPKAHUS 110 XUMUMU.

[TosicHuTenpHast 3amucKka OTpaXkaeT OOIIMe ILEeNd W 3aJaud HU3y4YeHUs XUMUH,
XapaKTePUCTUKY TCUXOJOTHUUECKUX TMPEANOChUIOK K €€ H3YYCHHUIO OOyYarolMMMCH,
MECTO B CTPYKType y4eOHOro IUIaHa, a TaKKe MOAXOJAbl K OTOOpY COAEp)KaHus, K
ONPENCIICHUIO  IUIAHUPYEMBIX  PE3YJbTaTOB M K CTPYKType TEMaTUYECKOTO
TUTAaHUPOBAHUS.

Conepxanue OOydeHMs] PaCKpBIBACT  COJEpKATEIbHBIE JIMHUM, KOTOPHIC
npeiaratoTes s 00s3aTeIbHOTO M3YUYEHUs] B KaXKJOM KJIAacCe Ha YPOBHE CPEIHEro
ob1rero oopa3oBaHus.

[InaHupyemMble pe3ysbTaTbl OCBOEHUS NPOrpaMMbl MO XHUMHUU BKJIHOYAOT
JIUYHOCTHBIE, METalpeJIMETHBIE Pe3yJbTaThl 3a BECh NEPHOJ OOY4YEHUs] HA YPOBHE
cpenHero ooimero oOpa3oBaHusl, a TAKXKE MPEAMETHBIC TOCTUKEHHUSI O0yJaroIIerocs: 3a
KaXIbIH T0J1 00yUeHUS.

HOACHUTEJBHAA 3AIIMCKA

[Iporpamma 1o XMMHH Ha YPOBHE CpelHEro o01Iero oopazoBanus pa3padoTaHa Ha
OCHOBE TpeOOBaHUIA K pe3yJbTaTaM OCBOCHUS OCHOBHOW 00pPa30BaTEIHHOU MPOTPaMMBbI
cpeanero oomiero oopazosanus, npeacrabieHHbx B ®I'OC COO, ¢ yuetom Konuenmum
NpernojilaBanusi y4yeOHOro mpenMera «XUMHs» B 00pa30BaTeIbHBIX OpraHU3AIUSIX
Poccuiickoit ®denepannu, peaau3yronuXx OCHOBHbIE 00pa3oBaTesibHbIE MPOrpPaMMbl, U
OCHOBHBIX TIOJIOKEHHM (eepaabHoi paboueil mporpaMmMbl BOCITUTAHUS.

OcCHOBY MOAXO0JIOB K pa3pabOTKe MpOrpaMMbl MO XUMHUH, K OMpPENETICHUIO 00LIei
CTpaTeruu oOy4YeHHs, BOCIUTAHUS U PA3BUTHA OOYYaIOIIUXCS CPEACTBAMU Y4eOHOTO
npeamera  «Xumus» g 10-11  kmaccoB Ha 6a30BOM  ypOBHE  COCTaBHIIU
koHnentyanbHbeie mosioxkeHuss DPIOC COO o B3auMOOOYCIOBIEHHOCTH IIEJeH,
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COJICpXKaHUs, PE3Yy/JIbTaTOB OOY4YCHHS W TpeOOBaHUH K YPOBHIO IOATOTOBKH
BBIITYCKHHKOB.

B cooTBeTcTBUM ¢ JaHHBIMHU IOJIOKECHHSIMH TporpaMMa 1o XuMmuH (0a30BBIH
YPOBEHb) Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUS:

yCTaHABIMBAaeT 00s3arebHOE (MHBApUAHTHOE) TMPEIAMETHOE  COJEpKaHHeE,
oTpenesieT KOJIMYECTBEHHBIC M KAYECTBCHHBIC €r0 XapaKTePUCTUKU Ha KaXKIOM dTare
W3yYCHHUS TIpeIMeTa, MPeyCcMaTprUBaeT MPHUHIIUIIBI CTPYKTYPHPOBAHUS COACPKAHKS U
pacrpeieieHus ero 1o KjiaccaM, OCHOBHBIM pasjieiiaM M TeMaM Kypca;

JaeT MPUMEPHOE paclpeielieHne YIeOHBIX YaCOB M0 TEMATUICCKUM pa3Jiesiam,

PEKOMEHIYET NPUMEPHYIO TOCIENI0BATENIbHOCTh U3YUYEHHs] OTHENBHBIX TEM Kypca C
YUETOM MEXMPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKH y4eOHOTO MpoIiecca,
BO3pACTHBIX OcoOeHHocTed oOydarommxcs 10 — 11 kmaccoB; JaeT METOIUYECKYIO
UHTEPIIPETALNIO 1eJIel U3YYeHHs MIpeIMeTa Ha YpPOBHE COBPEMEHHBIX NMPUOPUTETOB B
cucTeMe cpeaHero oOmero oOpa3oBaHHsA, COJEPKATEIbHOM  XapaKTEPUCTUKU
IUIAHUPYEMBIX PpEe3YyJbTaTOB OCBOEHHS OCHOBHOM 00pa3oBaTElIbHOM IMPOrpaMMbl
cpenHero o6bmiero oOpa3oBaHus (JIMYHOCTHBIX, METANpPEIMETHBIX, MPEAMETHBIX),
OCHOBHBIX BHJIOB Y4EOHO-TIO3HABATENIbHOM 1€ATEIbHOCTH 00YyYatoLIErocs o OCBOECHUIO
cojepkanusi mpeamera. [lo BceM Ha3BaHHBIM MO3WIUSAM B TPOTpaMME IO XUMHUHU
coOJfoJieHa TPEEeMCTBEHHOCTh ¢ (efepaibHONM paboueld NporpamMmoil OCHOBHOTO
oOmiero odpaszoBanus no xumuu (st 8—9 KiaccoB 00pa3OBATENbHBIX OpraHU3alluil,
0a30BbIil YPOBEHB).

[IporpaMma 1o XUMHH SIBJISIETCS OPUEHTUPOM JIJISl COCTABIICHUS pab0YUX IPOrpaMM,
aBTOPHI KOTOPBIX MOTYT TPEMJIOKUTh CBOM TMOAXOA K CTPYKTYPHUPOBAaHUIO U
NOCJIEIOBATEIbHOCTH M3y4YeHUs Y4YeOHOTO Marepuana, a TakKe CBOE€ BHJICHUE
OTHOCUTEIBHO BO3MOYKHOCTH BBIOOpa BapUMAaTUBHOM COCTABIISIIONIEH COAEp>KaHUS
npeaMeTa IOMOJHUTENBHO K 00513aTeIbHOM (MHBApUAHTHON) YaCTH €0 COACPKAHMUSL.

XuMHuueckoe 0o0pa3oBaHME, MOJYyYaeMO€ BBIMTYCKHHKaMU 0011e00pa3oBaTebHON
OpraHM3aliM, SBISETCS HEOThEMJIEMOM YacTbl0 HMX OOpPa30BaHHOCTU U  CIIY)KUT
3aBEPILAIOIIMM ATANlOM pPeain3allii Ha COOTBETCTBYIOIIEM 0a30BOM YPOBHE KITFOUEBBIX
IIEHHOCTEH, MPUCYIINX IEIOCTHOW CHUCTEME XHMMHUYECKOro oOpazoBaHus. KitoueBbie
LEHHOCTH KacaroTCsl MO3HAHUSl 3aKOHOB MPUPOJIbI, (POPMUPOBAHMS MUPOBO33PEHUS U
oO1Iel KyJIbTypbl YEJIOBEKa, a TaKXKe DKOJOIMYECKM OOOCHOBAHHOIO OTHOUIEHUS K
CBOEMY 3J0pOBbI0 M MpPHUPOAHOIN cpene. Peammsyercs xumuueckoe oOpa3oBaHue
00yJaroImuxcsi Ha YpPOBHE CpEeAHEro oO0Iero oOpa3oBaHHUS CpPEACTBAMU Y4EOHOTO
npeaMeTa «XUMHUsD, COJIEpPKaHne U MOCTPOSHHE KOTOPOT0 ONPE/IEIICHBI B IPOrpaMMe 10
XUMHUHU C YUYETOM CICIM(PUKH HAYKW XHMHH, €€ 3HAYCHHUS B TIO3HAHWW MPUPOJIBI H B
MaTepuaIbHOW KU3HM OOLIECTBA, a TAaKXKE€ C yUYETOM OOIIMX Iesied W MPHUHIIMIIOB,
XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPETHEr0 OOIIEro 00pa3oBaHus B
Poccuiickon ®enepanum.
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[Ipu QopMupoBaHUM cojepKaHUS TpeaMeTa «XUMHUSD» YUYTEHBI CIEAYIOLUe
MIOJIOKEHUS O criennu(rKe U 3HAYCHUN HAYKH XUMUH.

XUMHUSA KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK UTPAET 0COOYIO POJIb B CO3/IaHUU
HOBOM 0a3bl MaTepuaibHOW KyJNbTYpPhl, BHOCHUT CBOM BKJIaJ B (GOpMHpPOBaHUE
pPalMOHAIIBHOTO HAYyYHOI'O MBIILIEHUS, B CO3JaHUE ILIEJIOCTHOrO MPEACTaBIEHUS 00
OKpY’KalollleM MUpPE KaK O €JUHCTBE MPHUPOJIbI U YEeIOBEKa, KOTopoe GopMupyercs B
XMMUU Ha OCHOBE IIOHMMAaHMSI BEIIECTBEHHOI'O COCTAaBA OKPY’KAOIIET0 MUPa, OCO3HAHHUS
B3aMMOCBSI3H MEX]ly CTPOCHUEM BEILIECTB, MX CBOMCTBAMH M BO3MOKHBIMU OOJIACTSMHU
MPUMEHECHUS.

CoBpeMeHHass XMMHs KaK HayKa CO3MJaTelibHas, HayKa BBICOKUX TEXHOJOTHIi
HaIpaBlieHa Ha PEIICHHE TII00ATBHBIX IPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUECTBA —
CBIPBEBOM, HIHEPreTUYECKOM, NUIIEBOM, 3KOJIOrMYECKOM O€30MacCHOCTH M OXpaHbl
310poBbs. TeCHO B3aMMOJECHCTBYS C JPYTMMH €CTECTBEHHBIMHU HayKaMH, XUMHUsS CTaja
HEOTHEMJIEMOM YacThIO MUPOBOI KyJIbTYpPbI, HEOOXOAMMBIM YCIIOBHUEM YCIICIITHOTO TPY/1a
Y JKU3HM Ka)KJI0T0 YJeHa oOIIeCTBa.

B cooTBeTCTBUU C 00IIMMHU LEISMHU U PUHLIUIIAMH CPEJAHETO 00IIEero 00pa3oBaHus
conepxkanue npeamera «Xumus» (10 — 11 kiaccel, 6a30BbIi YpOBEHb W3Y4EHHUS)
OpUEHTUPOBAHO TMPEUMYIIECTBEHHO Ha OOIIEKYJIBbTYPHYIO MOATOTOBKY OOYYarOIINXCH,
HEOOXOMMYI0O WM JUISi BBIPAOOTKHM MHPOBO33PEHUYECKHX OPUEHTHPOB, YCIEIIHOTO
BKJIFOUEHUS B JKU3Hb COLMYMA, MMPOJIOJDKEHHS] 0Opa30BaHMsI B Pa3IMUHBIX 00JaCTAX, HE
CBSI3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocTaBnsromuyMu npeameTa «XUMHsD) SIBISIIOTCS 6a30Bble Kypchl — « Oprannyeckas
xumus» 1 «O01Iast 1 HeOpraHUu4YecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUS
KOTOPBIX SBJISIFOTCSI OCHOBBI 0a30BOM HAYKHW: CHCTEMa 3HaHUM 110 HEOPTaHUUYECKOW XUMHUH
(Cc BKIIIOYEHHEM 3HAHUI M3 OOIIEeld XMMHUHU) M OpraHuYecko Xxumuu. PopMHpOBaHUE
JAHHOW CHUCTEMBbl 3HAHMM MPU HM3YUYEHUU MpeaMeTa OOeCHeurBaeT BO3MOXKHOCTh
PacCMOTPEHHsI BCETO MHOTI0O00pa3usi BEIIECTB HA OCHOBE OOIIMX MOHSATUMN, 3aKOHOB H
TEOPUN XUMUH.

CtpykTypa conepkanusi KypcoB — «Opranudeckass xumus» u «OOmas u
HeopraHuyeckas XuMus» chopMHpOBaHa B MPOTpaMMe MO XUMHH HAa OCHOBE CUCTEMHOTO
MOJIX0/1a K M3YUYEHUI0 YIeOHOT0 MaTepuasa v 00yCcIoBIeHa UCTOPUIECKA 0OOCHOBAHHBIM
pa3BUTHEM 3HAHUW Ha OINPEIEIICHHBIX TEOPETUUECKUX YPOBHAX. B Kypce oprannyeckon
XUMHUHM BEIIECTBA PACCMAaTPUBAIOTCS HA YPOBHE KIACCUYECKOM TEOPUU CTPOCHHS
OPraHMYECKUX COCIWHEHHUH, a TAK)KE HA YPOBHE CTEPEOXUMUYECKUX U DIEKTPOHHBIX
NpEeJCTaBICHUA O CTpoeHHH BemlecTB. CBeneHUs 00 M3ydaeMbIX B Kypce BEIIECTBax
JAI0TCS B Pa3BUTUM — OT YIJIEBOJOPOAOB JI0 CIIOXKHBIX OMOJOTUYECKH AKTHUBHBIX
coeMHEeHMI. B Kypce opraHndeckoil XMMHUH TIOJTy4aroT pa3BUTHE CHOPMHUPOBAHHBIE HA
YpPOBHE OCHOBHOIO 001Iiero oOpa3oBaHMsl TEpPBOHAYAIbHBIE MPEACTABICHUS O
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XUMHUYECKON CBA3M, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTU CBOMCTB
BEILECTB OT UX CTPOCHHUS, 0 XUMHUYECKOU PEAKIIHH.

B npeamere «Xumus» 0a30BOro ypoBHSI pacCMaTpPHBAECTCS U3YUYCHHBI HA YPOBHE
OCHOBHOTO 0011Ier0o 00pa3oBaHUsl TEOPETUUYECKUN MaTepuall U (aKTOJIOTUYECKUE
CBEJICHHSI O BEIIECTBAX M XMMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «O0mas u
HEOpraHWYecKas XUMHs» OOYyYAONIMMCS MPEIOCTABISIETCS BO3MOXKHOCTH OCO3HATH
3HAYCHHE TMEPHOJUYECKOr0 3aKOHAa C OOIIETEOPETHYECKHX M METOJO0JIOTHYECKHUX
NO3ULKN, TIyOXKe MOHATh UCTOPUYECKOE M3MEHEHHE (DYHKIMH 3TOro 3aKoHa — OT
o0o01aromiei 10 0ObACHSIOMIEH U MTPOTHO3UPYIOIIEH.

Enunas cucrema 3HAaHMM O Ba)KHEWIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUM,
CBOMCTBaxX W NPUMEHEHUH, a TAKXKE O XUMUYECKUX PEaKUUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX NMpOTeKaHus JonoiHsercs B Kypcax 10 m 11 kiaccoB anemeHTamu
COJIepKaHUs, UMEIOIIMMH KYJbTYPOJIOTHYECKUI U MPUKIAIHON XapakTep. JTU 3HAHHUS
CIOCOOCTBYIOT TOHMMAHUIO B3aUMOCBSI3M XUMUU C IPYTUMHU HayKaMU, pacKpbIBaIOT €€
pOJib B TMO3HABATEJIPHOW M MPAKTUYECKON JEATENbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHUS K IPOLIECCY TBOpPUECTBA B OOJACTU TEOPUU U MPAKTHUECKHX
INPUJIOKEHUH XHUMHUH, MOMOTAIOT BBINYCKHUKY OPHUEHTUPOBATHCS B OOLIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpoOJIeMax, CBSI3aHHBIX C XMMHEH, KPUTUUECKU OCMBICINBATH
UHGOPMAIMIO U IPUMEHSITD €€ [l TOTNIOJIHEHUS 3HaHUH, PEIlICHUs] HHTEJUIEKTYalbHbIX U
AKCIEPUMEHTAIIBHBIX HCCIeN0BaTeNbCKUX 3adad. ConepkaHue ydyeOHOro mpeameTa
«XUMHS» JAHHOTO YpPOBHS U3YYEHHS OpPUEHTUPOBAHO Ha (QopMHpOBaHHE Yy
00y4aroIIMXCsi MUPOBO33PEHUYECKON OCHOBBI JIJ1s1 TOHUMaHUS PUIOCO(PCKUX UACH, TAKUX
KaK: MaTEpHAIbHOE  E€IMHCTBO  HEOPraHMYECKOT0 M  OPraHUYeCKOro  MHpa,
00yCJIOBJICHHOCTh CBOWCTB BEUIECTB HX COCTABOM M CTPOEHUEM, I[103HABAEMOCTb
IPUPOAHBIX SIBJICHUM ITyTEM 3KCHEPUMEHTA U PELIEHUSI IPOTUBOPEUNN MEXTY HOBBIMU
(dakTaMl M TEOPETHUECKHMMH MPEANOChUIKAMH, OCO3HAHWE POJU XMUMHH B PELICHUU
AKOJIOTMYECKUX MPOOJIeM, a TakKe MpoOJeM COEpeKeHUs IHEPreTUUECKUX PECYpPCOB,
CBIPbs, CO3[JaHUSI HOBBIX TEXHOJIOTHM U MAaT€pUaoB.

B nnaHe pemieHus 3aja4 BOCIHUTAHUS, Pa3BUTHS U COIMATU3AIMU O0YYarOITUXCS
MPUHATHIE TPOTPAMMOM IO XUMHH MOJXO/IbI K OTPEIETICHUIO COJIEPAKAHUS U TIOCTPOCHHUS
npeaMera  MpeaycMaTpuBarOT (HOPMUpPOBAHHME Y OOYYaIOIIMXCS YHUBEPCAIbHBIX
y4eOHBIX JEHCTBUN, UMEIONNX 0a30BO€ 3HAUCHUE JJI PA3TUYHBIX BUIOB JESTEILHOCTH:
peleHust pooJieM, MoucKa, aHaiu3a U 00paboTku UHpOpMAaIUU, HEOOXOAUMBIX IS
OpPUOOPETEHUST  OMbITa  MPAKTHYECKOM M HCCIAEAOBATENbCKOW  JIeATETHHOCTH,
3aHUMAIOIIEH BaXKHOE MECTO B TTO3HAHUM XUMUH.

B npaktuke npenogaBanus XMMUU Kak Ha ypOBHE OCHOBHOT'O 00111eTO 00pa30BaHMs
TaK ¥ Ha YPOBHE CpeIHero oduiero o0pa3oBaHusl, PU ONPEEICHUU COAEePKATEIbHON
XapakTepUCTUKUA LeJed HW3yYeHHs MpelMeTa HalpaBJICHUEM MNEPBOCTENEHHON
3HAYUMOCTU TPAJAMIIMOHHO MpHU3HaeTCsd (OPMUPOBAHUE OCHOB XMMHUYECKOW HAYKH Kak

6
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00JacTH COBPEMEHHOT'0 €CTECTBO3HAHMUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKa U KaK
OJIHOTO U3 KOMIIOHEHTOB MHUPOBOH KyJbTypbl. C METOIMYECKONM TOYKH 3PEHHUS TaKOU
IOJIXOJI K OIPEACIICHUIO LIeJIEH N3YUYEHUS IIPEAMETA SIBJISIETCS BIIOJIHE OIIPaBIaHHBIM.

['maBHBIMM LIETSIMU M3y4YEHUS MpeameTa «XUMHs» Ha YPOBHE CPEIHEro OOLIEro
o0pa3oBaHus Ha 6a30BOM YPOBHE SIBISIOTCA:

(I)OpMHpOBaHI/Ie CHUCTEMBbI XMMHUUYECCKHMX 3HAHUN KaK Ba)KHCHIIICH COCTaBJISIIOHICﬁ

€CTECTBEHHO-HAYYHOW KApTHUHBI MHUpA, B OCHOBE KOTOPOW JIEKAT KIKOYEBBIE MOHATHSA,
dbyHIaMeHTaJIbHbIE 3aKOHBI U TEOPUH XUMHUHU, OCBOCHHUE f3bIKAa HAayKH, YCBOCHHE U
MOHUMAaHUE CYIIHOCTH JOCTYITHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHUE C MCTOPHEH MX pa3BUTHUS U CTAaHOBJICHUS; (OPMUPOBAHUE U PA3BUTHE
MPEACTABICHUM O HAy4YHBIX METOJAaX IMO3HAHUS BEIIECTB M XUMHUYECKUX PEaKIui,
HEOOXOJUMBIX [IJII TPUOOPETCHHs YMEHHN OpPHUEHTUPOBATHCS B MHUPE BEIIECTB M
XUMUYECKUX SIBJICHUN, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U MOBCEIHEBHOM
YKW3HU,
pPa3BUTHE YMEHUI U CITIOCOOOB JESATEIBHOCTH, CBA3aHHBIX C HAOIOICHUEM

U OOBSICHEHHUEM XHMHYECKOTO HKCIIEPUMEHTAa, COOJIIOJIEHHEM NpaBUil O€30MaCHOrO
00OpallleHHsI C BEIIECTBAMM.

ConepxaTenpHas XapaKTEpUCTHKA LIEJIEH U 3a7a4 U3yUEHHUS IPEAMETA B IPOrpamMMme
M0 XMMHUHU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMU MPUOPUTETAMHU B
cucTeMme cpeaHero oomero oopazoBanus. CeroaHs B NMpeENoJaBaHUU XUMHH B OOJIBIIICH
CTENEHU OTHAETCS MPEANOYTEHUE MPAKTUYECKOW KOMIIOHEHTE COJEpkKaHUsl 00y4yeHus,
OPUEHTHUPOBAHHOW Ha TMOJTOTOBKY BBIMTYCKHUKA 00II€00pa3oBaTEIbLHOM OpraHU3aIlNH,
BJIAJCIONIET0 HE HAa0OpOM 3HaHUM, a (YHKUMOHAJIBHOM TIpPaMOTHOCTBIO, TO €CTh
croco0aMy ¥ YMEHUSIMH aKTUBHOTO TOJyYEHUs 3HAHUN U MIPUMEHEHUS UX B peabHOU
YKU3HU JJIsI PEIICHUS TPAKTUUECKUX 3aj1a4.

B oroli cBf3M npu WM3ydeHUHM mOpeaMmeTa «XUMHUS» JOMUHHUPYIOIIEE 3HAYEHUE
MPUOOPETAIOT TaKUE LIETU U 33]]a4H, KaK:

aganTaus OO0y4yarlIlIUXcsi K YCIOBUAM JTUHAMUYHO Pa3BUBAIOLIETOCS MHpA,
dbopMHpOBaHNE MHTEIICKTYAIBHO PAa3BUTOM JIMUHOCTH, TOTOBOM K CaMO0Opa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHUIO TPAMOTHBIX PEIICHUNH B KOHKPETHBIX
KU3HCHHBIX CUTYaIIUSIX, CBSI3aHHBIX C BENIECTBAMU U UX MPUMEHEHHEM; (hOPMHUPOBAHUE
y oOydYarolmuxcsl KJIIOYEBBIX HAaBBIKOB (KJIFOYEBBIX KOMIICTCHIIUM), HMMEIOIINX
YHUBEPCAIBHOE 3HAYCHUE JUIsI PA3IUYHBIX BUJIOB JIEATEILHOCTH: PEIICHHS MPOoOieMm,
MOKCKA, aHAIM3a U 00paboTKu HH(PpOPMAIIUK, HEOOXOTUMBIX
JUTsl IPUOOPETEHUS OTIbITA IS TEIbHOCTH, KOTOpask 3aHUMAET Ba)KHOE MECTO B MMO3HAHUU
XUMUH, a TaKXKe JJIsl OICHKU C TO3UIMA JKOJOTHYECKOW Oe30MacCHOCTH XapakTepa
BJIUSIHUSA BELIECTB M XUMHUYECKUX IPOIIECCOB HAa OpPraHU3M YeJOBEKa W MPUPOIHYIO
cpedy; pa3BUTUE T[O3HABATENIbHBIX HMHTEPECOB, WHTEIJIEKTYAJIbHBIX MU TBOPUYECKUX
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CIOCOOHOCTEN O00yYaromuXCcsi: CIOCOOHOCTH CAaMOCTOSITEIBHO MPUOOpETaTh HOBBIE
3HaHHWS TI0 XWUMHH B COOTBETCTBUHU C XU3HCHHBIMU IMOTPEOHOCTSMH, HCIIOIH30BAThH
COBpeMEHHbIE MH(GOPMAIIMOHHBIE TEXHOJOTHUU [IJIsi TMOMCKA W aHajiu3a Y4eOHOU W
HAyYHONIOMYJISIPHOW HMH(POpMANMA XUMHUYECKOTO coaepkaHus; (HOPMHUPOBAHHE U
pazBuTHE |y  OOy4YalOIIMXCA  aCCOLMATUBHOIO M JIOTMYECKOTO  MBIIUJICHUS,
HAO0JIIOAATENIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPble OCOOEHHO HEOOXOANMBI, B
YaCTHOCTH, TIPH IUIAHUPOBAHWM W TIPOBEICHUM XHUMHYECKOTO OSKCIEPHMEHTA,;
BOCIIUTAHUE Yy OOyYaromuxcsi YOeXKICHHOCTH B T'YMAaHUCTHUYECKOW HampaBIeHHOCTU
XUMUH, €€ BaXHOWM pPOJIM B PEHICHHH TJI00aTbHBIX MPOOJIEeM parMOHAIBHOTO
IPUPOAOIOIb30BAHUS, TIOMOJHEHHUS] JHEPreTUYECKUX PECYypcoB UM  COXpaHEHUs
MPUPOJIHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTU OEpekKHOTO OTHOIICHHS K
OpUpoOJE M CBOEMY 3JI0POBBIO, a TakKe MPUOOPETEHUs OIMbITa HCIOJIb30BAHUSA
TIOJTYYCHHBIX 3HAHWW JJISl TIPUHSITHS TPAMOTHBIX PEIICHUN B CUTYaIUSAX, CBI3AHHBIX C
XUMUYECKUMU SBJICHUSIMH.

Hemu wu 3agaun  u3ydYeHUd TMpeaMeTra «XUMHUS» TMOIYYUId TMOAPOOHYIO
METOJMYECKYI0 HWHTEpHpeTanuio B pazjaene «[lmaHupyemble pe3ynbTaTbl OCBOEHUS
POrpaMMbl 10 XMUMHI», TAKUM 00pa3zoM 00ECredeHO YETKOE MPE/ICTABICHHUE O TOM,
KaKWe 3HAHUSI 1 YMEHUS UMEIOT MPSIMOE OTHOIICHUE K pealii3alliid KOHKPETHOH 1ETH.

B yuyeObHoM miaHe cpeaHero oodiiero oOpa3oBaHUsS IpeaMeT «XuMus» 0a3zoBOro
YPOBHS BXOJUT B COCTaB MPEIMETHOM 001acTu « ECTECTBEHHO-HAYUHbIE TPEMETHI».

OO611ee ynCciIo YacoB, peKOMEHOBAHHBIX JIJISl M3yUYCeHUsS] XUMUH, — 68 yacoB: B 10
kiacce — 34 gaca (1 gac B Hegemo), B 11 kmacce — 34 ywaca (1 gac B Hezelno).
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COJEPXAHUE OBYUYEHUA

10 KJIACC Teopern4eckue 0OCHOBbI OPraHMYeCKOM XUMHH

[Ipenmer opraHMyYecKoil XWMHUU: €€ BO3HUKHOBEHHUE, Pa3BUTHE W 3HAYCHHE B
MOJIYyYeHUH HOBBIX BEIIECTB M MaTepHalioB. Teopus CTPOEHUS OPraHUYeCKHX
coenquHennit A.M. BytiepoBa, ee ocHOBHbIE ToJOXKeHUS. CTpyKTypHBIE (HOPMYIIBI
OpraHUYecKux BeuiecTB. ['oMosorus, uzomepus. XUMUYECKas CBSi3b B OPraHUYECKUX
COETMHEHUSIX — OJJMHAPHBIC U KPaTHBIE CBSI3H.

[IpeacraBinenre o kinaccupUKaIMM OpraHuyeckux BemecTB. HomeHnknaTtypa
OpPraHMYECKUX COCAMHEHUU (CHCTeMaTHudecKas) U TPUBHAJIbHbIC HA3BAHUS BaXKHEHIINX
IpeJICTaBUTENIEN KIIAaCCOB OPraHMYECKHUX BEIIECTB.

OKClepUMEHTAJIbHbIE METOJbl M3y4YEHHUS BEIIECTB U HX [PEeBpalLEHUI:
O3HAKOMJICHHE C OOpa3laMy OpPraHWYECKUX BEIIECTB W MaTepuajaMd Ha MX OCHOBE,
MOJICTTUPOBAHUE MOJIEKYJl OPraHUYECKHWX BEIIECTB, HAONIOACHUE | OIMHCaHUE
JEMOHCTPALIMOHHBIX ONBITOB IO MPEBPAIIECHNIO OPTAHUYECKUX BEIIECTB IPU HArPEBAaHUU
(mtaBneHue, oOyTrJIMBaHUE U TOPEHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHM psAll. MeTaH U 3TaH — MPOCTEUIIINE
MPEACTABUTEIIN AJIKAHOB: (PU3NUECKHE U XUMUUYECKUE CBOMCTBA (peaKlUK 3aMEIICHUST U
TOpPEHHs), HAXOXKIEHUE B PUPOJE, MOJIyUEHNUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTMUECKUU psiji. DTUIEH U MPONUIIEH —
MPOCTEUINE TPEJICTABUTENIN ATKEHOB: (PU3NYECKUE U XMUMUUYECKHE CBOMCTBA (peakinu
TUAPUPOBAHUS, TaJOTCHUPOBAHMS, TUApATallMd, OKHUCIEHUS U MOJUMEpHU3alun),
MOJIy4YE€HHUE U PUMEHEHHUE.

Anxanuensl: Oytamuen-1,3 u metunOyragueH-1,3: cTpoeHHe, BaKHEUIUE
XUMHUYECKUE CBOMCTBa (peakiusi mnoiauMepusanuu). [lodydyeHne CHUHTETHUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTMYECKUNA pANl. ALETUIIEH —
OPOCTEHIINN MPEeACTaBUTEh AJTKUHOB: COCTaB, CTPOCHHE, (PU3NUYECKHE U XUMHUECKUE
CBOMCTBa (p€akuuu THUIPUPOBAHMS, TAJIOIEHUPOBAHMS, TUApPATALUHA, TOPEHUS),
MOJIyYEHHE U IPUMEHEHHUE.

Apensl. ben3zoin: cocras, ctpoeHue, Gpu3NUECKUe 1 XUMUUECKIE CBONCTBA (peakuu
raJIOTEHUPOBAHUS M HUTPOBAHHUS), MOJTYYEHUE U MPUMEHEHHE. TOKCUYHOCTh apeHOB.
['eneTnyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHALICKANMMUA K pPa3IUYHbIM
KJIACCaM.

[TpupoaHbie UICTOYHUKU yTAEBOAOPOAOB. [IpupoHbIif ra3 U MonmyTHRIE HE(DTIHBIE
ra3el. HeTh 1 ee npoucxoxaenue. CriocoObl nepepadOTKH HEPTHU: IEPETOHKA, KPEKUHT
(TepMHUYECKHM, KaTaquTHuecKuii), muponu3. [IpoaykTtsl mnepepaboTku HeDTH, HUX
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IIPUMCHEHUE B MPOMBIIUICHHOCTH M B ObITy. KaMeHHBIM yrojilb M MPOIYKTHI €ro
nepepaboTKu.

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHUsS BEIIECTB U HMX [PEBpAILCHUI:
O3HAKOMJIEHHE ¢ 00pa3liaMH IJIacTMAcC, Kay9yKoB U pe3uHbl, Kojuiekiuu «HepTe» u
«YTOIIb», MOJICIIMPOBAHUE MOJIEKYJ] YIJIEBOJOPOAOB UM TaJOT€HONPOU3BOJHBIX,
MIPOBEJICHNE MPAKTUICCKON PAOOTHI: MOJYyUYCHHUE ITHIICHA U U3YUEHHE €T0 CBOMCTB.

PacueTHbie 3agaun.

Brruncnenus mo ypaBHEHHIO XHUMHYECKON peakiuu (Macchl, o0beMa, KOJIUYECTBa
MCXOJ/IHOTO BEIIIECTBA WM MPOYKTA PEAKIIUU IO U3BECTHBIM Macce, 00beMy, KOTUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB MJIU IIPOTYKTOB PEAKIINH ).

Kucsopoacoaep:kamnue opranndeckue coeMHeHust

[IpenenbHbIE OJTHOATOMHBIE COIUPTHI. METaHOJI ¥ 3TAHOI: CTPOCHUE, PUBUYECKUE U
XUMHUYECKUE CBOMCTBa (peakiuu C aKTUBHBIMU METaJllaMH, TaJIOT€HOBOIOPOIaMHU,
ropeHue), npuMeHenue. BoopoaHbie CBA3M MEXIy MOJEKylIamMu cnupToB. JlelicTBue
METaHOJIa U ATaHOJIa HAa OPraHu3M YeJIOBEKA.

MHoOroaToMHbI€ COUPTHL. DTUJICHTIIUKOJb U TJIULEPUH: CTPOCHUE, PU3NUECKUE U
XUMHUYECKUE CBOMCTBA (B3aUMOJICHCTBHE CO IIEJIOYHBIMU METAJJIaMHU, KadyeCTBEHHAas
peakius Ha MHOTOaTOMHbIe cUpThl). JlelicTBUe HA opraHu3M uenoBeka. [IpumeHeHue
JIMIEPUHA U ATUIICHTIIUKOJIS.

deHOo: CTPOEHUE MOJIEKYJIbI, (PU3UYECKUE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTh
dbenona. [Ipumenenue deHoma.

Anpaerunsl. Dopmanbiaeru, aleTalbAeTul; CTpoeHue, GU3NYECKUE U XUMUUECKUE
CBOMCTBA (pEaKMU OKUCIICHHS U BOCCTAHOBJICHUSI, KAUECTBEHHBIE PEAKIIUH ), TIOJTyYEHUE
U IPUMEHEHHUE.

OnHOOCHOBHBIE TpEAC/bHBIE KApOOHOBBIE KHUCIOTh. MypaBbUHAs U YKCYCHas
KHCJIOTHI: CTpOSHHE, (PU3NUYSCKUE U XUMUYECKUE CBOMCTBA (CBOMCTBa, 00IIHE /IS Kiacca
KHCJIOT, peakuusi JSTepudukanuu), mojydeHue u mnpumeHeHue. CreapuHoBas U
OJICMHOBAS KUCJIOTHI KaK MPEJCTABUTENN BBICIINX KapOOHOBBIX KUCIOT. MbLIa KaK COJH
BBICIINX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JICHCTBHE.

Cnoxuble 2(GuUpbl Kak MPOU3BOJHBIC KapOOHOBBIX KUCIOT. ['MIPOJIM3 CIOKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupoB. bruongornyeckas poJib KUPOB.

VYrneBoawl: cocTaB, Kiaccuukamus yrieBoJg0oB (MOHO-, JH- M TOJHUCAXAPHUIbI).
['mroko03a — mpocTenIuii MOHOCaXapul: 0COOEHHOCTH CTPOCHUS MOJICKYJIbI, (pr3nyecKkue
U XuUMHUYecKue cBoMcTBa (B3aumojelictBue c ruapokcugom wmenu(Il), okucnenue
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBieHHE, OpOKEHWE TIIFOKO3bI),
HaXOXKJEHUE B MPUPO/Ie, IPUMEHEHNE, Onomornueckas poiib. @otocunrtes. DpyKTo3a Kak
W30MeEp TITHOKO3BI.
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Kpaxman u nemitrono3a Kak MpupojiHble moiauMmepbl. CTpoeHHe Kpaxmaia M
EJUTI0NI03bl. DU3NUYECKHE M XMMUYECKUE CBOMCTBA KpaxMaia (THApOJIn3, KaueCTBEHHAS
peaKIus C HOJIOM).

DKCneprUMEHTAIbHBIE METOIbI U3YUYEHUS BEIIECTB U UX MPEBPALICHUN: POBEICHUE,
HAONIOZICHUE W  ONWCAaHWE JIEMOHCTPAIIMOHHBIX  OMBITOB. TOPEHHE CIUPTOB,
KAueCTBEHHbIE PEaKIUd OJHOATOMHBIX CHUPTOB (OKHCIEHHE JTaHOJA OKCHIOM
menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C TUIPOKCUIOM
menu(Il)), ampaeruaoB (OKUCICHHE aMMHAYHBIM pacTBopoM okcuja cepeopa(l) wu
ruapokcugom  Menu(Il), B3aumopeiicTBHUEe Kpaxmajaa C€ HOJOM), TPOBEACHUE
MIPAKTUIECKON pabOTHI: CBOWCTBA pACTBOPA YKCYCHOM KHCIIOTHI.

Pacuernsie 3anaum.

Boluucienus mo ypaBHEHHIO XUMUYECKON peakiuu (Macchl, 00beMa, KOJINYEeCTBa
MCXOJTHOTO BEIIECTBA MIIA MPOAYKTA PEAKITUH 110 U3BECTHBIM Macce, 00beMy, KOJTHIECTBY
OJIHOTO U3 UCXO/HBIX BEIIECTB WJIM MPOIYKTOB PEAKIIUH).

A30Tc011ep>lcaume OpPraHnveCKMe COCIMHCHUA

AMMHOKHCIIOTBl Kak aM(pOTepHbIE OpraHuueckue coenuHeHus. Duznueckue u
XUMHUYECKUE CBOMCTBA aMUHOKHCIIOT (Ha MpUMEpPE TIIUIMHA). bruolornueckoe 3HaUeHUE
aMmuHoKucHoT. [lenTumsl.

benkn kak TOpUpOJHBIE BBICOKOMOJICKYJISIpHBIE coenuHenus. llepBuuHasi,
BTOPHYHAS U TPETUYHASI CTPYKTypa OeinKoB. XMMHUYECKHUE CBOMCTBA OEIKOB: THAPOJIU3,
JIeHaTypalys, KaYeCTBECHHbIC PEaKI[UU Ha OCIKH.

DKCIepUMEHTaIbHBIE METO/IbI M3YyUEHHUS BEIIECTB U UX MPEBpaIllCeHH: HA0II01CHUE
U ONHMCaHUE JEMOHCTPAIMOHHBIX ONBITOB: JEHATYypalusi OCJKOB TpPH HArpeBaHUH,
[BETHBIC PEAKIIUU OCITKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XHMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTETIEHb MTOJIMMEPU3ALIUU, CPEAHSS MOJIEKYJIsIpHas Macca.
OCHOBHBIE METOJIbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI — MOJUMEpPU3alus U
MOJINKOHICHCALIMSL.

OKCHepUMEHTAIbHBIE METOJbl M3YYEHHMsS BEIIECTB M WX MPEeBpallleHU:
O3HAKOMJIEHWE C oOpa3liaMHu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, ILIaCTMAcCC,
Kay4yKOB.

MexnpeaMeTHble CBA3H

Peanu3zanusi MeXIpeIMETHBIX CBSI3€M MPU W3YyUYEHUM OpraHndeckod xumuu B 10
KJIacCe OCYIIECTBIISIETCS UEpe3 HCIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAyYHBIX
MOHATUW, TaK WU TOHSATHM, SIBJISIOMIMXCS CHUCTEMHBIMU [JI1 OTIEJIBbHBIX MNPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.
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OO011re ecTeCTBEHHO-HAYYHBIE MTOHATHUS: IBJICHUE, HAYYHBIN (PaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaJIM3, CUHTE3, KIacCU(UKANKS, MEPUOANIHOCTh, HAOIIOACHUE, H3MEPECHHE,
IKCIIEPUMEHT, MOJICITUPOBAHHE.

dwusuka: MaTepus, SHEPrus, Macca, aToM, JJIEKTPOH, MOJIEKYJa, SHePTeTUICCKHUIl
yYpOBEHB, BEIIECTBO, TEJIO, OO0BEM, arperaTHOE COCTOSHHE BEIIECTBA, (HU3MUECKUE
BEJIMYMHBI U SAMHHIIBI X U3MEPEHHUSL.

buonorusa: xmerka, opranusM, Owochepa, OOMEH BEImIECTB B OpTraHHU3ME,
dboTocuHTEe3, OMOJIOTHYECKH aKTUBHBIC BellecTBa (OSIKU, YTIIeBOIbI, JKUPHI, DEPMEHTHI).

['eorpadus: MuHEpanbl, TOpPHBIC TMOPOABI, IOJIE3HBIE HCKOMAeMble, TOIUIMBO,

pecypchl.

TexHoyoTHS: THUIIEBBIC TPOAYKTHI, OCHOBBI PallMOHAIBLHOTO THTAHUS, MOIOIINE
CPEJICTBA, JICKAPCTBCHHBIC H KOCMETHUECKHE TPerapaThl, MATEPHAJIbI U3 HCKYCCTBEHHBIX
Y CHHTETUYCCKUX BOJIOKOH.

11 KVIACC OBIIAA U HEOPT'TAHUYECKASA XUMMUA Teopernyeckue 0CHOBbI
XUMUH
XuUMUYeCcKUil 37eMeHT. ATOM. SIIpo aToMa, U30TOIBL. DJIEKTPOHHAs 000JI0UKa.

DHEpreTHYeCcKue YPOBHHU, IMOAYPOBHU. ATOMHBIC OpOWTanmu, s-, P-, O- 3JIEMEHTHI
OcobeHHOoCTH pacnpesiesieHus 3JEKTPOHOB MO0 OpOUTAISIM B aTOMAX 3JIEMEHTOB MEPBBIX
YEThIpEX MEPUOAOB. DIIEKTPOHHAS KOHPUTypalisi aTOMOB.

Ilepnonnueckuit 3akoH u llepuonnueckas cucremMa XUMUYECKUX dieMeHTOB [[. M.
MenpneneeBa. CBsA3b IEpUOANYECKOro 3aKkoHa U [lepnoanuecKkoil CUCTEMBI XUMUYECKUX
anementoB .M. MenneneeBa € COBPEMEHHOW TEOPUENM CTPOEHHS ATOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUS! CBOMCTB XMMHYECKUX 3JIEMEHTOB M O0Opa3yeMbIX HMH
IPOCTBIX M CJHOXHBIX BELIECTB IO TPYIIAM M MEpUOJaM. 3HAYECHHE IMEPUOIUYECKOrO
3aKOHA B Pa3BUTHUH HAYKH.

CrpoeHnue BemecTBa. XUMHUYECKasl CBSI3b. BUIbI XUMUYECKOW CBSI3U (KOBAJICHTHAs
HEeMoJIIpHasg W TOJspHas, HWOHHAs, MeTrajuMueckas). MexaHu3Mbl 00pa3oBaHUs
KOBAJICHTHON XMMHYECKOUW CBs3M (OOMEHHBIN M JOHOPHO-AKIENTOPHBIN). Bogopoanas
CBsI3b. BalleHTHOCTB. DNEKTPOOTpULIATENBHOCT. CTeneHb OKUCIEHUA. OHBI: KAaTHOHBI
Y QHHUOHBI.

BemectBa MOJEKYISIPHOTO M HEMOJEKYJSIPHOIO CTPOEHMS. 3aKOH IOCTOSTHCTBA
COCTaBa BEILIECTBA. THUIIBI KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT TUIA KPUCTALIINYECKOU PEIIETKHU.

[TonaTue o nucnepcHbIX cucTeMax. MICTUHHBIE M KOJUTOMIHBIE pacTBOpPbl. MaccoBas
JI0JIs1 BELECTBA B PACTBOPE.
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KJIaCCI/I(l)I/IKaHI/IH HCOPTaHNYCCKHUX COGI[I/IHGHI/II\/’I. HOMGHKHaTypa HCOPTaHNYCCKHUX
BCIICCTB. I'eneTnueckass CBSI3b HCOPraHN4YCCKUX BCIICCTB, IMPHUHAMJICIKAIINX K
Pa3JIMYHbIM KJIaCCaM.

XumMuueckas peaKIus. KJ'IaCCI/I(bI/IKaHI/ISI XUMHUYCCKHUX peaKHI/Iﬁ B HGOpFaHH‘{eCKOﬁ )41
OpFaHHqCCKOﬁ XAMHH. 3aKOH COXpaHCHHUA MACChbl BCHICCTB, 3aKOH COXPAHCHUA U
MMPEBpAICHUA SHCPTHUHN ITPU XUMHWYCCKUX PCAKIUAX.

CKOpoCTh peakI, €€ 3aBHUCHUMOCTh OT pa3lu4HbIX (akTopoB. OOpaTumble
peakuuu. XuMu4yeckoe paBHoBecre. DakTopbl, BIMUSIOUME HA COCTOSIHUE XUMHYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

OnexTponutuyeckas auccounanus. CunpHble M ciadble anekTponauTsl. Cpena
BOAHBIX pPAacTBOPOB BEIIECTB: KHUCIas, HEUTpaipHas, Iielo4Has. Peakuum MOHHOIO
oOMeHa.

OKHCIIUTENEHO-BOCCTAHOBUTEIbHBIE PEAKIUH.

OKCIEpUMEHTANBHBIE METOJABl M3YYEHUs BEIIECTB W MX IPEBPALLCHUI:
nemoHcTpauus Tabmuy «llepuoanueckas cucrtema xumuueckux siemeHtoB [
MeHnaeneeBa», W3ydeHUE MOJENEH KPUCTAIUIMYECKUX PEIIETOK, HAOJIOJEHHE |
OMMCAaHUE JEMOHCTPALIMOHHBIX W Ja0OpaTOPHBIX OMNBITOB (Pa3lIOKEHUE MEPOKCHUIA
BOJIOPOJIa B IIPUCYTCTBUM KaTajJu3aTopa, ONPENEIICHUE CPEIbl PACTBOPOB BEIIECTB C
NOMOUIbI0 YHHMBEPCAIBHOIO HMHIUKATOPA, PEAKIUM HOHHOTO OOMEHa), MPOBEIECHUE
PaKTUYECKON paboThl «BnusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh XMMHUYECKOU
peakuum».

PacuerHsble 3anaun.

Pacdersl mo ypaBHEHUAM XMMHYECKUX PEAKIMM, B TOM YHUCIE TEPMOXUMHUYECKUE
pacyeThl, pacyeThl ¢ UCIOJIB30BAHUEM MOHATHUS «MAaCcCOBAsI 10JIS BEIIECTBAY.

Heoprannuyeckas xumus

Hemeramnbl. Tlonoxkenne HemeramioB B llepuoandeckoit cucremMe XUMHYECKHUX
anemenToB J[.M. MenneneeBa u 0COOCHHOCTH CTPOCHUS aTOMOB. DPU3HUECKUE CBONCTBA
HEMETAJUIOB. AJIJTOTPOIHS HEMETAUIOB (Ha MpuMepe Kuciaopojaa, cepsl, dhochopa u
yrieposa).

XUMHUYECKUE CBOMCTBA BaXKHEWMINIMX HEMETAUIOB (Tajlor€HOB, CEpbl, a3oTa,
docdopa, yriaepora U KpeMHUSI) U UX COCIMHEHUHN (OKCHIOB, KUCIOPOACOIASPKAIINX
KHUCJIOT, BOJOPOJHBIX COCTMHEHUN ).

[IpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramnbl. Ilonmoxenne wertamwioB B llepuomnueckor cHUCTEME XUMHUYECKUX
anemenToB J[.U. MenaeneeBa. OCOOEHHOCTU CTPOCHHUSI DIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmue  ¢usudeckue cBodcTBa  MeTaioB. CrulaBel  METAJLIOB.
DNEKTPOXUMHUYECKUIN PSiJT HAMIPSKEHU METaJIOB.
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XHUMHUYECKHE CBOMCTBA BAKHEUIIMX METAIIIOB (HATPHM, Kalui, KaJdbIllid, MarHuu,
ATIOMUHUH, IUHK, XPOM, 5KEJI€30, MEJIb) U UX COCTUHECHUM.

OO01ue crocoObl nosydyeHus MeTaiIoB. [I[puMeHeHne MeTaioB B ObITY U TEXHUKE.

DKCNEPUMEHTAIbHBIC METO/Ibl M3YUYCHUS BEIIECTB U MX MPEBPAILCHUN: U3yYCHUE
KOJUICKITMU  «MeTaibl  ®W  CIUIaBb»,  OOpa3IlOB  HEMETAUIOB,  PEIICHHE
AKCTIIEPUMEHTAJbHBIX 3a7ad, HaOJtoJIcHUE U OINKHCaHUuEe JEMOHCTPAIMOHHBIX u
J1a00pATOPHBIX OMBITOB (B3aUMOICHCTBHUE TUIPOKCH A ATIOMUHUS C pAaCTBOPaMU KHUCIIOT
U I1IeJI0Ue, KaYeCTBEHHBIC PEaKIIMH Ha KATHOHBI METAJIIOB).

PacueTHbie 3agaun.

Pacuersl Macchl BemiecTBa WiIM 00beMa Ta30B 10 HM3BECTHOMY KOJUYECTBY
BEIIIECTBA, MAacCe WM 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEIECTB, PacUeThl
Macchl (0ObeMa, KOJIMYECTBa BEIIECTBA) MPOIYKTOB PEAKIMU, €CIM OJHO U3 BEIECTB
HMMEET MPUMECH.

XuMuUA M KU3Hb. MexknpeaMeTHbie CBA3H

Ponp xumuu B oOOecrneueHUH SKOJIOTMUECKOM, SHEPreTUUEeCKOM M MUIIEBON
0€30MacHOCTH, pa3BUTUU MEIULUHBL. [IoOHATHE 0 HAyYHBIX METOJIaX MMO3HAHUS BEUIECTB
U XUMHAYECKUX PEAKLIAMN.

[IpencraBiaenuss 00 OOLIMX HAYYHBIX MNPUHIUIAX MPOMBIIUIEHHOTO MOJYYEHUS
BAKHEMIIINX BELIECTB.

YenosBek B MUpE BEIIECTB U MAaTEPUAJIOB: BAKHEUILNE CTPOUTEIbHBIE MAaTEpHAIIbI,
KOHCTPYKIIMOHHBIE MAaTE€pHalbl, KpPAacKH, CTEKJO, KEpamMuKa, MAaTepHAIIbI JUISL
3JIEKTPOHMKH, HAHOMaTEepHUaJbl, OPraHUYEeCKUE U MUHEPAJIbHBIE Y100pEHUsI.

XUMHUSA UM 300pOBbE UEIOBEKA: IIPaBUJIa MCIOJIB30BAHUA JIEKAPCTBEHHBIX
npenaparoB, MpaBujia OE30MACHOrO MCIOJb30BaHUS MpENapaToB OBITOBOM XMMHUU B
IIOBCETHEBHOM KU3HH.

Peanuzanus MeXnpeaMEeTHBIX CBSI3€M MPU HM3YyYEHUH OOIIE M HEeOpraHW4YecKon
xumu B 11  Kjacce OCYHIECTBISETCS 4epe3 HCMHOJIb30BaHME KaK  OOIIuX
€CTECTBEHHOHAYYHBIX IIOHATHM, TaK W TMOHATHH, SBISIIOIIMXCA CUCTEMHBIMH IS
OTZAEJIbHBIX NTPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTeCTBEHHO-HAYYHBIE MOHSATHUS: HAyYHBIM (akT, TMIIOTE3a, 3aKOH, TEOpus,
aHanu3, CHUHTE3, KiaccuduKanusi, NEPUOJUYHOCTb, HAOMIOACHUE, DSKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SIBJICHHE.

®u3nka: MaTepus, SHEPTHUsl, MaCCa, aTOM, JJIEKTPOH, TPOTOH, HEUTPOH, HOH, U30TOII,
pasliOaKTUBHOCTb, MOJIEKYJa, IHEPreTHUECKU YpOBEHb, BEIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHHE BEILIECTBA, (PU3MUECKHE BEIMYMHBI U €IMHMIIBI UX U3MEpPEHUs,
CKOpOCTBb.

buonorus: kierka, opraHusm, 3KocucreMa, ouochepa, Makpo- 1 MUKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.
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['eorpadus: MuHEpanbl, TOpPHBIC MOPOABI, IOJIE3HBIE HCKOMAaeMble, TOIUIMBO,
pecypchl.

TexHoJIOTHS: XHMHYECKas IMPOMBINUICHHOCTh, METAJUTYPrus, IPOHU3BOJICTBO
CTPOUTEIBHBIX  MaTepUAJIOB, CEIbCKOXO3SWCTBEHHOE  TPOU3BOJACTBO,  IHIIEBAs
IIPOMBIIIJICHHOCTD, dapmareBTHIECKAS IIPOMBIIIJICHHOCTD, TIPOU3BOJICTBO
KOCMETHYECKHX  TIperapaTtoB, MPOU3BOJCTBO  KOHCTPYKIIMOHHBIX  MaTepUajoB,
9JICKTPOHHAS TPOMBIIIJICHHOCTh, HAHOTEXHOJIOT HH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS O0y4arOIIUMHUCS
OporpaMM CpeaHero oomero oOpa3oBaHHs (JIMYHOCTHBIM, METAalNpEeIMETHbIM U
npeaMeTHbIM). HaydyHo-MeToaudeckol OCHOBOM Il pa3pabdOTKU  IJIaHUPYEMBIX
pe3yJIbTaTOB  OCBOEHHUS NpOrpaMM CpeJHero oOumiero oOpa3oBaHUs — SIBISETCA
CHUCTEMHOIESITENbHOCTHBIN OAXO/.

JIMYHOCTHBIE PE3YJIbTATbI

B cooTBEeTCTBUY € CUCTEMHO-AEATENBHOCTHBIM MTOAX0I0M B CTPYKTYPE TMYHOCTHBIX
pe3yibTaTOB OCBOEHUS MpenMeTa «XUMUsS» Ha YPOBHE CpelHero o0iiero oopa3oBaHus
BBIJICJIEHBI CJIETYIOLINE COCTABISAIOIINE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUMCKONM TPaKIAHCKOM HUIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEACIICHUIO; HAJIU4yue

MOTHUBAIMU K O0Y4YCHUIO;

IeJICHANPaBICHHOE PAa3BUTHE BHYTPEHHUX YOSKICHUM TUYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UCTOPUUYECKHX TPAIUIIMi 6a30BOM HAYKU XUMHUH; TOTOBHOCTH U
CIIOCOOHOCTh 00YYAIOLIMXCSl PYKOBOJACTBOBATHCS B CBOEU JIE€ATEIbHOCTH LIEHHOCTHO-
CMBICJIIOBBIMM  YCTAaHOBKaMH, MPHUCYIIMMHU  LEIOCTHOM CHCTEME XHMHUYECKOIO
0o0pa3oBaHMsl; HaIU4YME MPABOCO3HAHUS SKOJOTMYECKOM KYJIbTYpbl U CIOCOOHOCTH
CTaBUTH LIETU
Y CTPOUTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE PE3YyJIbTAThl OCBOEHUS MPEIMETa « XMMHUS» JOCTUTAIOTCS B €TUHCTBE
y4eOHON ¥ BOCIUTATEIHHOM JESTEIHPHOCTH B COOTBETCTBHH C TYMaHHUCTUYECKHUMH,
COLMOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH U HJi€alaMUd POCCUUCKOTO
TPaKJAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIIECTBE HOPMAMH U MPABUIAMH MTOBEICHUS,
CHOCOOCTBYIOIIMMHU TIpOLIECCaM  CaMOIMNO3HAHUS, CaMOPa3BUTHUSI M HPaBCTBEHHOIO
CTAHOBJICHUS JIMTYHOCTH O0yUYarOIIIHXCA.
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JIMYHOCTHBIE  pe3yJIbTaThl ~ OCBOEHUS  MpeAMETa  «XHUMHUS»  OTPaKaroT
c(hOPpMHUPOBAHHOCTh  OIBITA [IO3HABATEIIPHOW W  MPAKTHYECKOW  JCATEIHHOCTU
00yJaroImMXCcs M0 peau3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YKCJIE B YaCTH:
1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHHUS O0YYAIOIUMUCS CBOUX KOHCTUTYLIMOHHBIX MIPaB U 00s13aHHOCTEH,
YBOKEHUSI K 3aKOHY W IIPABOMOPSIAKY; MPEIACTABICHUS O COIMAIbHBIX HOpPMax H

MPaBUJIAX MEKIIMYHOCTHBIX OTHOIIIEHU
B KOJUICKTHBE, TOTOBHOCTHM K COBMECTHOM TBOPYECKOU AECATEIBHOCTH IPU CO3JAaHUU
y4eOHBIX TIPOEKTOB, PEIICHUH YyYeOHBIX M TIO3HABATEIBHBIX 3a/1a4, BBITOJHCHHUH
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MIPUHUMATh MOTHUBBI, HAMEPEHUSI, IOTUKY U apTyMEHTBI

JPYTUX MPH aHAIA3E PA3JINYHBIX BUIOB YUYECOHOU ESTEILHOCTH; 2)
NAaTPHOTHYECKOI0 BOCIIMTAHUA:

HEHHOCTHOTO OTHOIICHUS K HCTOPUICCKOMY U HAYYHOMY HACJICIUIO OTCUYCCTBCHHOM
XUMHH; YBAXKCHHA K IIPOHCCCY TBOPUCCTBA B obnacTu TCOPHUHU U IIPAKTHYCCKOI'O
INPUMCHCHUA XWUMHUH, OCO3HAHUA TOIO, 4YTO HAOCTHIKCHHUSA HAYKM CCTb PpE3YyJIbTarT
JINTCIIBHBIX Ha6J'II-0I[eHI/If;1, KPOIIOTJIIMBBIX 3KCIICPUMCHTAJIBHBIX IIOMCKOB, IIOCTOAHHOI'O
Tpyada YUYCHBIX WM IPAKTHUKOB, HWHTCPCCA W IMO3HABATCIBHBIX MOTHUBOB B IIOJIYYCHHHU H
IMOCJICAYIOIICM aHaJIN3C

UH(OPMAIIAU O TIEPEOBBIX JOCTHKEHHUIX COBPEMEHHOM OTCUECTBCHHON XUMHUM; 3)
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHUS;

CITOCOOHOCTH OILICHMBATh CUTYAIIMH, CBA3aHHBIE C XMMUYSCKUMU SIBIICHUSIMU,

Y IPUHAMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI

Y LIEHHOCTH; TOTOBHOCTH OIICHMBATh CBOE IMOBEJICHUE U MOCTYIKA CBOMX TOBAPHIIEU C
MMO3UINH

HPaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHME TIOCIICICTBUI ATHX TIOCTYIKOB; 4)
(popMuUpOBaHUA KYJIbTYPbI 310POBbS:

MOHUMAaHMS LIEHHOCTEH 3I0pOBOTO M O€3011acHOr0 00pasa KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHONICHHWS] K COOCTBEHHOMY (U3HUYECKOMY H TCUXHYECKOMY
3I0pOBBIO; COOJTIOICHHUS MPaBUiI 0€30MaCHOTO OOpAIlICHUS C BEIIECTBAMU B OBITY,
MOBCEHEBHOM XU3HU W B TPYJOBOM ACSATEIHHOCTH, TOHUMAHUS I[EHHOCTH TPABHUII

WHIUBUYaJIbHOTO U KOJUIGKTUBHOTO O€30TIaCHOTO
MOBEJCHUS B CHTYallUsAX, YTrPOKAIOIIMX 3J0POBBI0 M JKU3HHU JIOACH; OCO3HAHUS

MOCJICICTBUIA U HETIPUSATHUS BPEIHBIX IPUBBIUCK (YIIOTPEOICHUS
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aJIKOTOJIsI, HAPKOTHKOB, KypeHus); 5)
TPYA0BOI'0 BOCIIMTAHUS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTU B Y4€OHO-UCCIIEI0BATEIHCKON JeTEIbHOCTH,

OOIIIECTBEHHO MOJIE3HOM, TBOPYECKON M JAPYrHUX BUAAX NEATEIbHOCTH; YCTAHOBKU Ha
AKTUBHOE YYaCTHE B PELICHUU NPAKTUYECKUX 337a4 COLUATIBbHOM

HaIpaBJIeHHOCTU (B paMKaX CBOEro Kjacca, INKOJIbI); HHTEepeca K MPaKTHYECKOMY
M3YYEHHUIO podeccuii pa3ImyHOro poja,

B TOM YHCJIE HA OCHOBE IPUMEHEHHUSI TPEAMETHBIX 3HAHUH 110 XUMHH; YBAKECHUS K TPYLY,
JIOJSIM TPyZa U PE3YJIbTaTaM TPYAOBOU AESITEIbHOCTU; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY MHJIMBUAYATbHOU TPAEKTOPUHU 00Opa30BaHus,

Oynymieil mpodeccur M peanu3alnrv COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C Y4YE€TOM

JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUH, UHTEPECOB U IOTPEOHOCTEN 00111eCTBA;

6) ’K0JI0rN4eCKOr0 BOCIIMTAHUSA:

9KOJIOTUYECKH 1EJIECO00PA3HOr0 OTHOIIEHUSI K MPUPOE, KAaK UICTOUHUKY

CYILIECTBOBAHMS KU3HU Ha 3eMJI€; MOHUMAaHHMS TJI00AIBHOIO XapaKTepa 3KOJIOTMUECKUX
npo0ieM, BIUSTHUS

HKOHOMHYECKHUX ITPOLIECCOB HA COCTOSIHUE MIPUPOJHOMN U COLMAIIBHOM Cpebl; OCO3HAHUS
HE0OXOAMMOCTH UCIIOIb30BaHUS JOCTHXKEHUN XUMUHU JUISl peLICHUS

BOIIPOCOB PAlMOHAIIBHOIO IMPUPOJONOJIB30BAHNS; AKTUBHOIO HENPUATHS JEHCTBHM,

OPUHOCAIIMX BpENl OKpyXKarolled TMpUpPOJHON cpede, yMEHHUs MPOTHO3UPOBATH

HEOJArONpUsITHBIE HKOJIOTUYECKUE TMOCIEACTBUS NPEANPUHUMAEMbIX JIEHCTBUH U

penoTBpalaTh UX; HAJIUYMS PA3BUTOIO SKOJIOTUYECKOTO MBILIIEHUS, 3KOJIOTHUYECKON

KyJbTYPBl, OIbITA JEATEIBHOCTH  OSKOJOTMYECKOM  HANpPaBICHHOCTH, YMEHUS

PYKOBOACTBOBAaTbCS MMM B IIO3HABATEIIbHOM, KOMMYHUKATUBHOW W COLHMAIbHOMU

NPaKTUKE, CIIOCOOHOCTH W YMEHUS aKTHBHO MPOTUBOCTOSITH UIC0JIOTUH XeMohoouu; 7)

LHEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKHU U OOILIECTBEHHOM MPAKTUKH; MOHUMAaHMS CIELM(PUKU XUMHUH KaK HAyKH,
OCO3HaHMs €€ POk B POPMUPOBAHUU

pallMOHANBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUM LEJIOCTHOIO MPEACTaBICHUs 00

OKpY’KaIoIlleM MHUpE KAaK O €IMHCTBE NPUPOJbl M YEIOBEKA, B MO3HAHWU MPUPOIHBIX

3aKOHOMEPHOCTEH U pEeIIeHWH TPoOJeM COXpaHEHUs NPUPOJHOIO PaBHOBECHUS,

yOeXAEHHOCTH B 0C000I1 3HAUNMOCTH XUMHH JIJIsl COBPEMEHHOM ITUBUIIM3AINN: B €€

TYMAaHUCTUYECKOM HANpaBIEHHOCTH M Ba)XXHOM pPOJM B CO3JAaHUM HOBOW 0Oa3bl

MaTepuaIbHONW KyJNbTYpbl, PEHICHHH IJIOOATBHBIX MNPOOJEM YCTOMYMBOIO pPa3BUTHUS

YeJI0BEYECTBA — CBIPbEBOM, SJHEPTreTUUECKOM, MUIIIEBOM U IKOJIOTHYECKON 0€30MaCHOCTH,

B Pa3BUTUU MEAMIIMHBI, 00ECIIEYEHUH YCJIOBHM YCHEIIHOTO TPyAa U HKOJIOTMYECKU
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KOM(OPTHOM KU3HU KaXJO0ro 4jieHa OOIIeCTBAa; €CTECTBEHHO-HAYYHOM I'PAMOTHOCTH:
MOHMMAHUS CYIIHOCTA METOJOB TMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIIOJIB30BaTh MOJy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUM
OKpYXXalolllEr0 MUpa M MOPOUCXOASIIUX B HEM HW3MEHEHHM, YMEHHsS JenaTh
000CHOBaHHbBIE 3aKJIIOUCHHS HA OCHOBE HAYYHBIX ()aKTOB U UMEIOITUXCSI JAHHBIX C LIEITBIO
MOJIYYEHHUS] JIOCTOBEPHBIX BBIBOJOB; CIOCOOHOCTH CaMOCTOATENbHO MCIOIb30BATh
XUMHUYECKUE 3HAHUS JJISl PEIICHUS
npo0ieM B pealbHbIX KU3HEHHBIX CHUTYyallUsX; HHTEpeca K

MO3HAHUIO U UCCIIEIOBATENBCKON JEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHU K HETIPEPHIBHOMY 00PA30BaHUIO M CAMOOOPA30BAHUIO,
K aKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHUW MO XMMHUU B COOTBETCTBUH C KU3HCHHBIMU
MOTPEOHOCTIMU; MHTEpeca K OCOOCHHOCTSAM TpyJa B pa3lUuHbIX cdepax
npodeccuoHaIbHON

JESATEIbHOCTH.
METAINIPEAMETHBIE PE3YJ/IBTATDBI

MertamnpeaMeTHBIC PE3yJIbTaThl OCBOCHHS YUEOHOTO TIpeIMeTa « XUMUs» Ha YPOBHE
CpenHero o0miero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIE TUTS dbopMHupOBaHUS MHUPOBO33pPEHUS 00 y4JaroImuxcs
MEXIUCIUTUIMHAPHBIE (MEXIIPEAMETHBIC) OOIIEHAYyYHbIE TOHATHS, OTPAXKAIOIINE
I[EJIOCTHOCTh HAYYHOUN KapTUHBI MUpa U CHEIU(UKY METOO0B IMO3HAHUS, HCTIOIb3YEMbIX
B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTHs, SBJICHHE, MPOIECC, CHUCTEMA,
HAy4YHBIH (PaKT, MPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIEIOBaHHE,
HaOFOICHNE, U3MEPEHHE, SKCIICPUMEHT U IPYTHE); YHUBEPCATbHBIC YU4eOHBIC JCHCTBUS
(mo3HaBaTeIbHbIC, KOMMYHUKATHUBHBIE,
peryisTuBHbIE), oOecreunBaromnye GopMHUpoBaHue (PYHKIMOHAIBHOW IPAMOTHOCTH H
COIMAIbHONW KOMIIETEHITMN O0YYaIOIINXCS; CIIOCOOHOCTh O0YUYarOIIMXCs UCTIOIb30BaTh
OCBOCHHBIC MEKIUCITUTITMHAPHEIE,
MHPOBO33pEHUYCCKIEC 3HAHNS U YHUBEPCAIbHBIC YUeOHBIC IEHCTBUS B TTIO3HABATECIILHON U
COLMAIBHOM MPAKTHUKE.

MeranpeMETHBIC  PE3yNbTaThl  OTPAKAIOT  OBJIAJICHUE ITO3HABATEILHBIMH,
KOMMYHUKATHBHBIMH U PETYJISTUBHBIMUA YHUBEPCAIbHBIMUA YICOHBIMU JICHUCTBUSMU.

IHo3HaBaTeJIbLHBIC YHUBepcajJbHbIE yqeﬁﬂble HeNCcTBUA
Ba3oBble Jjornueckue AeiicTBUA:
CaMOCTOSITENIEHO ()OPMYITHPOBATH U aKTYaJTU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€

paccMaTpuBaTh; OMPEACNISIThH eI IESITEIBbHOCTH, 3aJaBasi mapaMeTphbl U KPUTEPUH UX
JIOCTYDKCHMS,
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COOTHOCHUTB PC3YIIbTAThI ACATCIBHOCTH C IMOCTABJICHHBIMU HCIEAMU, HUCIIOJIB30BaTh IIPHU
OCBOCHMHU 3HAHUMN ITPUEMBI JIOTHUICCKOI'O MBIIIJICHUS — BBIJACIIATD

XapaKTCPHLIC ITPHU3HAKU MOHITUN U YCTAaHABJIIMBATh HMX B3aMMOCBA3b, HUCIIOJIL30BATH

COOTBCTCTBYIOIIMC ITOHATHA IJIA 00BSICHECHUS OTACIIBHBIX (1)aKTOB 151 }IBHGHHﬁ; BI)I6I/IpaTI)

OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/ICI)I/IKaI_[I/II/I BEIICCTB U XUMHUYCCKHUX

peakuui;  yCTaHaBJIMBATb IIPUYMHHO-CICICTBCHHBIC CBSI3M MEXAY H3Y4YaeMbIMU
SABJICHUSIMU; CTPOUTH JIOTHYECKHE PACCYKIEHUs (MHIYKTUBHbBIC, NE€IyKTUBHBIE, IO
aHaJIOTMN ), BBISIBJISITH 3aKOHOMEPHOCTH U POTUBOPEUNS B pACCMATPUBAEMBIX SIBJICHMSIX,
dbopMynmupoBaTh BBIBOJABI W 3aKIIOUYCHHs; MPUMEHIThH B MPOLECCE IO3HAHUS,
VICIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKHE

(3HAKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIEIIbHbIE MPECTABICHUS — XUMUYECKUI 3HAK
(cuMBOJI) 3NIEMEHTa, XUMHUYecKas (popMylia, ypaBHEHHE XMMHUYECKON peakluu — TpH
pelIeHnn y4eOHBIX MO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, IPUMEHATHh HAa3BaHHbBIC
MOJENBHBIE TPEACTABICHUS JUIsl BBISBICHHUS XApPAaKTEPHBIX IPU3HAKOB H3y4aeMbIX
BEILIECTB U XMMUYECKUX PEAKLUN.

ba3oBble uccienoBarTebcKHe JeiCTBUS:

BJIAZIETh OCHOBAMH METO/I0B HAYYHOTO IMO3HAHMS BEIIECTB U XUMUYECKUX PEAKIU;
GopMynupoBaTh 1€MW U 33Ja4d HCCIENIOBAaHUS, HUCIOJIb30BaTh IOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOIIPOCHI B KAYE€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 117151 ()OPMHUPOBAHUS THUIOTE3bl MO MPOBEPKE MPABUIBLHOCTU BBICKA3bIBAEMBIX
CYXXJICGHUW; BJIAaJE€Th HABbIKAMH CAMOCTOSATEIBHOTO IUIAHUPOBAHUS W MPOBEICHUS
YUEHUYECKUX OSKCIEPHMEHTOB, COBEpIICHCTBOBATh YMEHHUS HaAONI0aTh 3a XOAO0M
npolecca, CaMOCTOATENIbHO MPOTHO3MPOBATH €ro  pe3yibTar, (OpMyIHpOBaTh
00001IIeHNsT U BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3YJbTaTOB HMCCIIECIOBAHMS,
COCTaBJISITh OOOCHOBAaHHBIM OTYET O NPOJECIAHHOW paboTe; MpPUOOpETaTh OMBIT
YYEHUUECKOU MCCIEN0BATENBCKON U TPOEKTHOM AEATEIBHOCTH,

IPOSIBIISATH CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PEIICHUs
MPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3INYHbIX METO/I0B MTO3HAHMUS.

Pabora ¢ unpopmaunmeii:

OpPUEHTHPOBATHCS B PA3IMIHBIX HCTOYHUKAX MH(POPMAIUH (HAyUIHO-TIOMYyIIpHAs
JUTepaTypa XMMHUYECKOTO COJEp KaHMs, CIPaBOYHBbIE MocoOus, pecypcbl MHTepHeTa),
aHAIIM3UPOBATh MH(DPOPMAIIMIO Pa3TUYHBIX BUIIOB M (POPM MpeACTaBICHUS, KPUTUIECKU
OILICHHMBATh €€ JOCTOBEPHOCTh M HENPOTHUBOPEUYMBOCThH; (HOPMYJIHPOBATh 3alpOChl U
IPUMEHSATH Pa3IMYHbIE METOIbI P TIOUCKE U 0TOOpe
uHbOopMaIuu, HEOOXOIUMOM ISl BBHIIOJHEHUST YU€OHBIX 3ajlad ONpeAeSIEHHOrO THUIIa;

pUOOPETaTh OIBIT UCIIOJIB30BAHUS MH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI Y PA3MUYHBIX TOMCKOBBIX CHCTEM; CaMOCTOSITENIbHO ~ BBIOMPATh
ONnTUMAaJbHYI0 (popMy TpeacTaBiIeHus HHGOPMALIUU
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(cxembl, rpaguKku, AMArpaMMbl, TaOJIUIIbI, PUCYHKU U JIPYTUE); UCTIOIb30BATh HAYUYHbBIN
SI3bIK B KAUYECTBE CPE/ICTBA MIPU pabOTE ¢ XUMHUUECKOM

nHpOpMaIei: TPUMEHAITh MEXIPEIMETHbIE (PU3NUECKIEe U MAaTEMAaTUYECKHE) 3HAKU H

CUMBOJIBI, POpMYJIbI, a00OpEBUATYPBI, HOMEHKIIATYPY; UCTIOIB30BaTh U MPE0OpPa30BhIBATH

3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

KoMMyHUKaTHBHBIE YHUBEPCAJIbHBbIE YUeOHbIE 1eCTBUS:

3aJ1aBaTh BOIPOCHI 110 CYIIECTBY 00CYkKIaeMOM TEMBI B XOA€ JUAJIOTa
W/WIM  JTUCKYCCHH, BBICKAa3bIBaTh HJEH, (OPMYyIUpPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIIIOJIHEHHS MPEAJIOKEHHOW 3aJlayd; BBICTYNATh C IIPE3CHTALAEH
pe3yibTaTOB IIO3HABATENILHOM JI€ATEIbHOCTH, IOJYYEHHBIX CAMOCTOSITENBHO WIH
COBMECTHO CO CBEPCTHHKAMHM IPU BBIIOJHEHHMM XWMHYECKOIO 3KCIEPUMEHTA,
PaKTUYECKON pabOThl MO MCCIEAOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3aluu
yueOHOro mnpoekTa U (OpMyIMpOBaTh BBIBOJBI IO pe3yjibTaTaM IPOBEACHHBIX
UCCJIEIOBAHUI ITyTEM COIIACOBAHMS MO3UIIMI B X0J1€ 00CYX/I€HHUSI U 0OMEHA MHEHUSAMH.

PeryasiTuBHbIe YHHBepCAJbHbIe Y4YeOHble [elCTBHUS CaMOCTOSTENBHO
IUTAHUPOBATh U OCYILECTBIISATH CBOIO TO3HABATENIbHYIO JAESATEIbHOCTbD, OIIPEIENsIs €€ LeNn
¥ 3a]1a91, KOHTPOJIHMPOBATH U 10 MEpe HEOOXOTUMOCTH KOPPEKTUPOBATH MpEAIaraeMblit
aJITOPUTM JICHCTBUH MPU BBINOJIHEHUHU YUEOHBIX U UCCIEA0BATENbCKUX 33/1a4, BHIOMPATh
HanOoJsiee 3PGEeKTUBHBIN CIOCOO MX PELIEHUs C YYETOM MOJYyYEeHHs] HOBBIX 3HAHUU O
BEUIECTBAX U XUMHYECKHX peaKlusx; OCYIIECTBIISITh CAMOKOHTPOJIb  CBOEH
JeSITETbHOCTH HAa OCHOBE CaMOaHaIIN3a

H CaMOOIICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3yiabTaThl OCBOCHHS MPOrpPaMMbl CPEIHEro o0Iero o0pa3zoBaHUs
N0 XMMHHM Ha 0a30BOM YpOBHE OPUEHTUPOBAHBbI HA OOECHEYEHUE MPEUMYIECTBEHHO
o011eo0pa3oBaTeabHON 1 OOIIEKYIbTYPHOU MOATOTOBKH 00y4daromuxcsi. OHU BKIIIOYAIOT
cnenuduueckre g y4yeOHOro mnpeamera «XUMHs) HayyHble 3HAHUS, YMEHUS U
CrocoObl AEHCTBUI MO OCBOEHHUIO, MHTEPIIPETALMU U TIPEOOPA30BAHUIO 3HAHUM, BUIbI
JNEATEIBHOCTH IO IOJIYYEHHUIO HOBOI'O 3HAHUSA U NPUMEHEHMIO 3HAHWM B Pa3IMYHBIX
y4eOHBIX U pealIbHbIX )KM3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ XUMHEH. B mporpamMmme 1o
XUMHH NPEIMETHBIE PE3YJIbTATHI IPEACTABIICHBI 110 TO1aM U3Y4ECHUS.

K xonmy oOydenuss B 10 kJacce mpeaMEeTHbIE pe3yJbTaThl OCBOCHHS Kypca
«Oprannyeckasi XUMHS» OTPaAXKaIOT:

c(hOpPMHUPOBAHHOCTH NIPEICTABIICHUN O XUMUUIECKON COCTABJISIONIEH €CTECTBEHHO-
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HAyYHOM KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SBJIICHUNA IPUPOJIBI, B (HOPMUPOBAHUU
MBIIIICHUS W KyJIbTYPBI JIAYHOCTH, €€ (DYHKITMOHAIEHON TPaMOTHOCTH, HEOOXO0IUMOMN
JUISL peIlieHUs MPAKTHUYECKUX 3a7ad U JKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIICHUS K
CBOEMY 3J0POBBIO U TPUPOJHOM CpEAE; BIAJCHHE CHCTEMOW XUMHYECKUX 3HAHHUM,
KOTOpasi BKJIIOYAET: OCHOBOIIOJIATAIOIIME TMOHATUS (XMMHYECKUH D3JIEMEHT, aToM,
AJIEKTPOHHAs 000JI0YKa aTroMa, MOJIEKYJa, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEIHLHOCTD,
XUMUYECKas CBs3b, CTPYKTypHas ¢opmyna (pa3BepHyTass W COKpaIlEeHHAs), MOJb,
MOJISIpHasE Macca, MOJIAPHBIM 00beM, YIIEepOJHbIN CKeleT, (PyHKIMOHAJIbHAS TpyMIa,
pagvKan, W30MEPHUs, H30MEPbI, TOMOJOTMYECKUU PSAI, TOMOJIOTH, YTIE€BOJOPOIBI,
KHCJIOPOJ U a30TCOJEPIKAINE COCOUHEHHS,, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIDHBIE ~ COCIMHEHUS); TEOPUM U  3aKOHBI  (T€OpUST  CTPOCHUS
opranumyeckux BemniectB A.M. bBytnepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUAN SA3bIK XUMHUH; MUPOBO33PEHUYECKUE 3HAHUS, JICHKAIIINE
B OCHOBE IIOHMMAaHUs IPUYMHHOCTH U CHUCTEMHOCTM XUMHUUYECKHX SIBJICHHUM,
(aKTOJOTMYECKHE CBEIAEHUS O CBOWMCTBaX, COCTaBe, IOJYYEHHMH U O€30MacHOM
UCIIOJIb30BAaHUU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY W MPaKTHUYECKOU
NEATEIIBHOCTH YEJIOBEKa,;

c(hOpPMUPOBAHHOCTh YMEHHMU BBISBISATH XapaKTEpHbIE TMPU3HAKU TOHSTHH,

YCTAaHABJIMBAaTh HMX B3aMMOCBSA3b, HCIIOJIB30BATh COOTBETCTBYIOIIUE IIOHATUA  IIpU
ONMCAaHWHM COCTAaBa, CTPOCHUS W IMPEBPALCHUM OpPraHUYECKUX COCIWHECHUM;
c(OpPMUPOBAHHOCTh YMEHUH HCIOJIb30BAaTh XUMHUUECKYIO CUMBOJIMKY JUJIsl COCTABJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, COKpaIleHHON) (popMyn OpraHMYeCKUx
BEIIECTB M YPABHEHUNW XHMHUYECKUMX PEaKUWM, HU3rOTaBIMBATH MOJEIA MOJEKYJ
OPraHUYECKUX BEIIECTB I WUIFOCTPAUUMU UX XUMHUYECKOTO M IMPOCTPAHCTBEHHOTO
CTpoeHus; chOPMHUPOBAHHOCTh YMEHUHN YCTAHABIMBATH MPUHAJIC)KHOCTh M3YYEHHBIX
OpraHUYEeCKUX BEUIECTB MO MX COCTABY U CTPOCHMIO K ONPENEIEHHOMY KJacCy/TpyIe
COCIMHEHMI  (YIJIEBOJOPOABI,  KHUCIOPOJX W  a30TCOAEpKaIUME  COECIMHEHHS,
BBICOKOMOJIEKYJISIDHBIE COEMHEHMs), JaBaTb KM Ha3BaHUS IO CHCTEMAaTHYECKOU
Homenknarype (IUPAC), a Takxe TpPUBOAUTH TPUBHAIbHBIC HA3BAaHUSI OTJIEIBHBIX
OpPraHMYeCKUX BEHIECTB (PTUJIEH, MPONUIICH, AUETUJICH, 3TUICHIJIUKOJb, TIUIEPHUH,
dbenon, QopManpierun, aueradbleru]l, MypaBbUHAs KHUCJIOTA, YKCYCHas KHUCJIOTa,
OJIEMHOBAs KHCIIOTA, CTEAPUHOBAsI KUCIIOTa, TII0K03a, PPYKTO3a, Kpaxmal, eJI03a,
[NIMLIKH); CHOPMHUPOBAHHOCTH YMEHHUS OIpPEAeNATh BUIbl XHUMHYECKOM CBS3M B
OPTaHUYECKUX

COeMHEHMSIX (OJMHApHBIE W KpaTHbIE); CHOPMUPOBAHHOCTH YMEHHMS MPUMEHSTH

ITOJIOKEHUS TEOPUU CTPOCHHUS

oprannueckux BemiecTB A.M. bytnepoBa nansi 0ObSCHEHHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT HMX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MAacChl BEIIECTB;
c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PHU3UYECKUE U
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XUMUYECKUE CBOKMCTBA TUIWYHBIX MPEICTABUTEIEH Pa3IMYHBIX KJIACCOB OPraHHMYECKUX
BEIIECTB (METaH, dTaH, ’TUICH, IPOIUJIEH, alleTuiieH, Oyraauen-1,3, metunOyraauenl,3,
OCH30JI, METAHOJ, JTAaHOJ, OTWICHIJIMKOIb, TIUUEPUH, (EHOJ, alleTalbIeru,
MypaBbMHASl M YKCYCHas KHCJOTBI, TJIFOKO3a, KpaxMall, LEJUII0JI03a, aMUHOYKCYCHas
KHUCIIOTa), WJUIIOCTPUPOBATH TEHETHUYECKYI0 CBSI3b MEXKAY HUMU YpaBHEHUSIMU
COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIMl C MCIOJIb30BAHUEM CTPYKTYPHBIX (POpMYyII;
c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HMCTOYHUKU YTIEBOJAOPOIHOTO CHIPHS
(HedTh, IPUPOAHBIIA a3, yroiib), CIOCOOBI X MePepadOTKH U MPAKTUYECKOE IPUMEHEHNE
MPOIYKTOB TEpepadOTKH; CHOPMHUPOBAHHOCTH yYMEHHI MPOBOAWTH BBIYUCICHHUS TIO
XUMUYECKUM YpaBHEHUSM (Macchl, 00beMa, KOJMWYECTBA MCXOAHOTO BEIIeCTBa WM
MPOAYKTa PEaKIMM 10 U3BECTHBIM Macce, 00beMy, KOJTUYECTBY OJHOTO U3 MCXOJHBIX
BEIIECTB WJIM NMPOAYKTOB PEAKIMH); CPOPMUPOBAHHOCTh YMEHUN BIAJACTh CHCTEMOM
3HAaHUU 00 OCHOBHBIX METOJAX HAy4YHOTO IO3HAHUS, MUCMHOJb3YEeMbIX B XHMHUH IIPHU
W3YYCHUU BEIIECTB U XUMHUUYECKUX SIBIICHUUN (HaOIIOJCHUE, U3MEPEHUE, DKCIIEPUMEHT,
MOJICIMPOBAHUE), HCIOJIH30BATh CUCTEMHbIC XUMUUYECKHUE 3HAHUA [JIs1 TPUHATHS
pELICHU B KOHKPETHBIX >XU3HEHHBIX CUTyalUsAX, CBA3AHHBIX C BEIIECTBAMU M HX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHMH COOJI0/IaTh MpaBWia IOJb30BAHUS XUMHYECKOU
MOCYJI0M 1 TaO0paTOPHBIM 000PYI0BAaHUEM, a TAKXKE MPaBUIIAa OOpaIIEHHUs C BEIIECTBAMU
B COOTBETCTBHUU C MHCTPYKIMUSIMU MO BBITTOTHEHHUIO TA0OPATOPHBIX XUMUUYECKUX OMBITOB,;
c(hOpMUPOBAHHOCTh YMEHUUW IIJIAHUPOBATH U BBIMOJIHATH XUMHUYECKUN SKCIIEPUMEHT
(mpeBpalieHuss OpraHUYECKUX BEIIECTB MPU HArpeBaHUM, MOJYYEHUE OHTUIICHA W
M3YUYEHHE €T0 CBOMCTB, KAUECTBEHHBIEC PEAKIIMU OPTraHUYECKUX BEILIECTB, ICHATYpaIUs
OCJIKOB MpU HArpeBaHUU, IBETHBIC PEAKIIUM OCJIIKOB) B COOTBETCTBUM C IpaBUIIAMU
TeXHUKU Oe3omacHOCTH Tpu OOpalieHud ¢ BemiecTBaMU M JaOOpaTOPHBIM
000pyIOBaHUEM, TPEJCTABISTL PE3YIbTAThl XUMHUYECKOTO JKCIEpUMEHTa B (opme
3aMUCH YpaBHEHUN COOTBETCTBYIOIIMX PEAKIUN U (OPMYITHPOBATH BHIBOABI HA OCHOBE
3THUX PE3YyJIbTATOB;

chOPMHUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  AHAIM3UPOBATH  XUMHUYECKYIO
uH(OPMAITUIO, TTOTYIaeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBA MacCOBOM MH(MOpMAIIHH,
WUuTepHeT u apyrux); copMUpoOBaHHOCTh YMEHUHN COOJIOaTh MPAaBUIa SKOJOTUYECKU

11eJ1eco00pa3HOTo
MOBEJICHUSI B OBITY U TPYAOBOM JAEATEIBHOCTU B LIEJISAX COXPAHEHUS CBOETO 3/I0POBbSl U
OKpYXawuel ITPUPOSHOM CpEIbl, OCO3HABATH OINACHOCTH BO3JCHCTBUS HA IKUBBIC
OPTaHU3MBI OINPEICIICHHBIX OPraHUYE€CKUX BEIIECTB, TOHUMAas cMbIc nokazarens [IJK
(mpenenbHO  MOMYCTUMOW  KOHIIEHTPAIMH), TOSCHITh HA TMpUMEpPax CIOCOoObI
YMEHBILICHUS U MPEIOTBPALIEHUS X BPEIHOTO BO3JAEHCTBUS HA OPTaHU3M YEIOBEKA; JIs
00yJaroumxcsi ¢ OrpaHUYE€HHBIMU BO3MOXKHOCTSIMHU 3/I0POBBS: YMEHUE
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INPpUMCHATb 3HAHUA 00 OCHOBHBIX AJOCTYIIHBIX MCTOHAAX IIO3HAHHA BCHICCTB )41
XUMHUYCCKHUX HBJ’IGHHﬁ; 1 CIICIIBIX U CJ'Ia6OBI/II[$IIHI/IX 06yqa}onmxc>1: YMCHHC
HCIIOJIB30BaTh peﬂbe(bHO

TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins 1uis 3anucu XuMU4ecKux (GopMyIL.

K konity o6yuenus B 11 ki1acce npeaMeTHbIe Pe3yibTaThl OCBOCHHS Kypca «O01as
Y HEOPraHUYECKasi XUMHUS» OTPaAXKaIOT:

c(hOpPMHUPOBAHHOCTH MIPEACTABICHUIA: O XUMHUYIECKON COCTABIISAIONICH €CTeCTBEHHO-
HAay4YHOM KapTHUHBI MUPA, POJIM XUMHUH B TO3HAHUH SBJICHUHN MPUPOJILI, B POopMUpOBaHUHT
MBIIIUICHUSI U KYJBTYPhI JIMYHOCTU, €€ (PYHKIMOHATIBLHOW TPaMOTHOCTH, HEOOXOAUMOM
JUIS peIIeHUs TPAKTUYECKUX 3aJlad U DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K
CBOEMY 3J0POBBIO W MPUPOJHOM CpEAE; BIAJCHHE CHUCTEMOW XUMHYECKUX 3HAHMHM,
KOTOpasi BKJIFOYAET: OCHOBOMOJIAraloIIKe MOHATUS (XUMUYECKUI 2JIEMEHT, aTOM, U30TOTI,
S-, p-, d- 3JIeKTpOHHBIC OpPOUTAIM ATOMOB, MOH, MOJICKYJA, MOJb, MOJISIPHBIH 00bEM,
BAJICHTHOCTh, JJEKTPOOTPUIATEIBHOCTh, CTEIEHb OKUCJICHHUSA, XUMHYECKas CBS3b
(KOBaJIeHTHAs1, MIOHHAsI, METAJTTUYECKAasi, BOJIOPOJIHAS ), KpUCTAIIMYECKAS PEIIETKA, TUTIbI
XUMHYECKUX PEaKIUi, pacTBOP, AJICKTPOJUTHI, HEAICKTPOJUTHI, DJICKTPOTUTUUECKAS
JTUCCOILUAIINS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM peakIuu,
XUMHUYECKOE PAaBHOBECHE); TCOPHUH U 3aKOHBI (TCOPHS AICKTPOTUTHUSCKOM TUCCOIUAINH,
nepuoanueckuii 3akoH [[.M. MenaeneeBa, 3aKOH COXpPaHEHUsI MACChl BEIIECTB, 3aKOH
COXpAaHEHUS W MPEBPAILCHUS SHEPTUU MPU XUMUUYECKUX PEaKIIUAX), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKHUM SI3bIK XMMHHM, MHUPOBO33PEHUECKHUE 3HAHMS, JIEXKalUe B OCHOBE
MOHMMAHUSI TMPUYMHHOCTH U CHUCTEMHOCTH XMMHUYECKHUX SIBJICHUMN, (paKkToiIorhuyeckue
CBEJICHUS O CBOMCTBAX, COCTARBE, MMOJYYCHUHU M 0€30TIaCHOM HCITOIh30BaHUN BaKHEHUIIINX
HEOPTaHUYECKUX BEHIECTB B OBITY U MPAKTUYECKOM JEATEIbHOCTH 4YeJIOBEKa;
c(hOpMHUPOBAHHOCTh YMEHHUH BBISBIIATH XapaKTEPHbIC IPU3HAKN ITOHITHH,

yCTaHABIMBAaTh HX B3aUMOCBSA3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIUE IIOHATHUA  IIPU
ONMMCAaHUM HEOPTAaHMYECKUX BEILECTB U UX MPEBPALICHUI; CPOPMUPOBAHHOCTh YMEHUMN
UCII0JIB30BaTh XUMUYECKYH0 CUMBOJIUKY

JUIS  COCTaBJIeHHA (OpMyn BEIIECTB W ypPaBHEHUHW XUMHUYECKHUX PEaKIIH,
cucremMatuyeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHHS OTAEIbHBIX
HEOPraHWYECKUX BELIECTB (yrapHbIi ras, yrJIEKUCIbIA ra3, aMMHakK, raiieHas U3BeCTb,
HeralleHas U3BECTh, UThEBASI COJA, MUPUT U ApPYyTHe); cHOPMHUPOBAHHOCTH YMEHUMN
OIIPEAEIATh BAJICHTHOCTD U CTEIIEHb OKUCIICHUS XUMUYCCKUX DJIEMEHTOB B COCIUHEHUAX
Pa3IMYHOrO COCTaBa, BUJI XUMUUYECKOW CBSI3M (KOBAJEHTHAs, MOHHAs, MeTaJuIMyecKas,
BOJOPOJIHASI) B COEAMHEHUAX, TUIl KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOTO BEILECTBA
(aToMHasi, MoOJIEKyJspHasi, WOHHAs, MeETaJUIM4YecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCAMHEHMI; cHOPMUPOBAHHOCTh YMEHUN yCTaHABIMBAThH
IIPUHAJICKHOCTD HEOPraHWYECKUX BEIIECTB II0 HMX COCTaBy K OIpPEAEIECHHOMY
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KJIacCy/Tpynne COoeAMHEHUH (TpOCThie BEUIECTBA — METAJIBI M HEMETaJUIbl, OKCUIBI,
OCHOBaHUS, KUCJIOTHI, aM(pOTEpHbIE THIPOKCHIIBI, COJIN); CPOPMUPOBAHHOCTh YMEHUMN
pacKpbIBaTh CMBICT Iepruoandeckoro 3akona /[.. MeHeneeBa u JEMOHCTPUPOBATH €TI0
CUCTEMATU3HUPYIOIYIO,  OOBSCHUTEIbHYIO U T[POTHOCTUYECKYIO  (DyHKUINU;
c(hOpMUPOBAHHOCTh YMEHHUM XapaKTepU30BaTh dJICKTPOHHOE CTPOEHUE AaTOMOB
XUMUYECKUX dJeMeHTOB 1-4 mnepuonoB Ileprognyeckoil CHCTEMBI XHUMHYECKHX
anemeHToB [I.M1. MenzaeneeBa, UCIONB3Ys MOHSITUS «S-, P-, 0-3JIE€KTPOHHBIE OPOUTAIINY,
(QHEPreTHUYECKUE YPOBHW», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB
XAMHUYECKUX 3JIEMEHTOB M UX COCAMHEHHUM MO mepuoaaM u rpymnmnam llepuonnueckon
cucTteMbl xumuueckux syeMeHtoB J[.M. MengeneeBa; chopMUpPOBAHHOCTh YMEHUU
XapaKTepHU30BaTh (OMUCHIBATH) OOLIME XUMHUECKUE CBOMCTBA HEOPIAHMUECKUX BEILIECTB
pPa3IMYHBIX KJIACCOB, MOJATBEPXAATh CYIIECTBOBAHHE T'€HETUYECKON CBS3HM MEXIY
HEOPTraHWYECKUMH  BEILECTBAMHU C TMOMOUIBIO YpPAaBHEHHH COOTBETCTBYIOIIUX
XMMHUYECKUX peakuuil; copMUpOBAHHOCTh YMEHHUS KJIacCU(UUUPOBATH XUMUYECKUE
peakiuu
[0 Pa3IMYHBIM IpPHU3HAKaM (YUCIy U COCTAaBY pEarupyrolliyux BELIECTB, TEILIOBOMY
3pdeKTy peakiuuu, H3MEHEHUIO CTENEHEHl OKHUCIIEHUsS D3JIEMEHTOB, O0paTUMOCTU
peaKIMK, YYaCTHIO KaTaanu3aTropa);

c(OpMUPOBAHHOCTh YMEHHI COCTABIISITh YPABHEHUS PEAKIUI pa3INnYHbIX TUIIOB,

MOJTHBIC ¥ COKPAIIICHHBIC YPaBHEHUS peaKMii HOHHOTO OOMEHA, yUUThIBas YCIOBUS, TIPU
KOTOPBIX 3TH PEAaKLIUHU UAYT 10 KOHLA;

chOPMHUPOBAHHOCT, ~ YMEHUW  TPOBOJAUTH  PEAKIMH,  MOJITBEPKIAIOIIIE
KaQ4ECTBEHHBI COCTAaB Pa3JIMYHBIX HEOPTaHUYECKHUX BEIIECTB, PAaCIO3HABATH OIMBITHBIM
IIyT€EM HWOHBI, IMPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;
c(hOpMUPOBAHHOCTH YMEHHUHN PaCKPhIBAThH CYITHOCTh OKUCIUTEILHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUN TTOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOTO OajaHCca ITHX
peakiuii; cpopMUPOBAHHOCTh YMEHUN OOBSICHSITH 3aBUCUMOCTh CKOPOCTU XUMHUUECKOMN
peakiuu OT Pa3NUUHBIX (AKTOPOB; XapaKTEP CMEMICHUS XUMUYECKOTO PAaBHOBECHUS B
3aBUCUMOCTH OT BHenTHero BozfercTBus (mpuniun Jle [llarense); chopMUpOBaHHOCTH
YMEHUH XapaKTEepHU30BaTh XUMUUYECKHUE MPOLIECCHI, JIEKAIINE
B OCHOBE MPOMBIIUICHHOIO TIOJYYEHUSI CEPHOM KHUCIOThI, aMMHaKa, a TaKKe
c(hOpMUPOBAHHOCTH MPEJCTABICHUN 00 OOIIMX HAYYHBIX MPHUHITUIIAX U AKOJOTHUUECKUX
npobiemMax XHMHYECKOTO MPOU3BOACTBA; CPOPMUPOBAHHOCTh YMEHHH MPOBOIUTH
BBIYMCJIEHUS C HCIIOJIb30BAHUEM IOHATHS «MAaccoBas JOJs BELIECTBA B PacTBOPE»,
00BEMHBIX OTHOIIICHU Ta30B PH XUMUYECKUX PEAKITUSIX, MACChI BEIIECTBA MWJIH 00beMa
ra3oB IO M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM O0BEMY OJIHOTO U3
YYacTBYIOIIMX B PEAKIMM BEIIECTB, TEIJIOBOro 3¢ (dexra peakinnu Ha OCHOBE 3aKOHOB
COXpaHEHUs MacChl BEIECTB, PEBPAILICHUS U COXPAHEHUS SHEPTUH; CPOPMUPOBAHHOCTD
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yMeHu#M coON0aTh MpaBuia MOJb30BAHMS XUMHUYECKOW MOCYI0M M J1abopaTOpHBIM
obopynoBaHueM, a Tak)Ke IpaBuia OOpPAIICHUS C BEMIECTBAMH B COOTBETCTBHH C
UHCTPYKIMSIMA ~ TI0O  BBIMOJHEHUIO  JIAOOPATOPHBIX ~ XUMHYECKUX  OIBITOB;
c(hOpMUPOBAHHOCTh YMEHHH TUTAHUPOBATH U BHITIONHATH XUMUYCCKUN
HKCIIEPUMEHT (pa3joKEHUWE TMEepOKCHAa BOJOPOJAa B MPUCYTCTBUU KaTaauzaropa,
ompeJielIeHUEe Cpe/ibl PAaCTBOPOB BEIIECTB C MOMOINIBIO YHHUBEPCAJIHLHOTO WHIUKATOPA,
BIUSHUAC PA3IMIHBIX ()aKTOPOB HA CKOPOCTh XUMHUYECKOW PEAKIINH, PEaKIIM MOHHOTO
oOMeHa, KaueCTBEHHBIE peaKIK Ha CyIb(dar-, KapOoOHAT- U XJIOPUA-aHUOHBI, HA KATUOH
aMMOHWUSI, pEIICHUE SKCTIEPUMEHTAIIBHBIX 331249 110 TeMaM «MeTammbsy 1 «HemeTramibny)
B COOTBETCTBHUU C MPABUJIAMU TEXHUKUA O€30MTaCHOCTH MPHU OOpaIIeHUH C BEIIeCTBAaMHU U
7a0opaTopHbIM  00OpyIOBaHUEM,  MPEACTABIATH  PE3yJIbTaTbl  XUMHUYECKOTO
HKCIIEpUMEHTa B (popMe 3arucu ypaBHEHUN COOTBETCTBYIOIINX PEAKIIUN
1 (GOPMYITMPOBATh BBIBOJBI HA OCHOBE ATHUX PE3YyIbTaTOB; CHOPMHUPOBAHHOCTH YMECHHN
KPUTUYECKA aHAIM3UPOBATh XUMHUYECKYI0 HH(POPMAIIHMIO, MOJIY4aeMYyI0 W3 pa3HbIX
HMCTOYHUKOB (CpeJICTBa MaCCOBOM
KOMMYHUKaruu, MTHTEpHET U IpyTuX); cCHOOPMUPOBAHHOCTH YMEHHM COOJTIOIaTh TIPaBHIIA
HKOJIOTUYECKH 1EJIECO00Pa3HOTO
MOBEICHUS B OBITY M TPYJOBOM JESITCIIBHOCTH B IEJISIX COXPAHECHHSI CBOETO 3/I0POBBSI U
OKpY Kalollle MPUPOJHOM Cpeibl, OCO3HABATh OIMACHOCTH BO3JCHCTBUS Ha >KUBBIC
OpTaHU3MBI OMPEJICICHHBIX BEIIECTB, MOHUMAast cMbICH Tokaszatens [1/IK, mosicHsaTe Ha
MpUMEpPax CHOCOOBI YMEHBIIEHUS W MPEIOTBPAIICHHUS] UX BPEIHOTO BO3JCUCTBUS Ha
OpraHU3M 4YeJIOBeKa; ISl 00YJarOIINXCsl ¢ OTPaHUYEHHBIMH BO3MOYKHOCTSIMHU 370POBBSI:
yMEHUE
NPUMEHSTh 3HAaHHUA OO0 OCHOBHBIX JIOCTYIHBIX METOJAaX TIO3HAHUS BEHIECTB U
XUMUYCCKUX SIBJICHUH; JUIA CJCHBIX W CIA0OBUASAIIMX OOYYArOMIUXCS: YMEHHE
UCITIOJIB30BATh Pelibe(PHO-

TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins ayis 3anucu XuMudeckux Gopmyi.
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10 KJIACC
HaumenoBaunue
Ne KomnuectBo OCHOBHBIE BUBI JIEATEILHOCTH
pa3aenoB U TEM [IporpamMmmuoe coaepxkaHue
/11 4acoB 00yYaroIIMXCs

y4eOHOro ImpeaMeTa

Paznen 1. Teoperuueckue oc

HOBBI OpraHu

YeCKOU XMMHUH

1.1

[Ipenmer
OpPTaHUYECKOMN
xumuu. Teopus
CTPOEHUS
OPraHuYeCKuX
coequHeHnii A.M.
byrtneposa

3

[IpenqmeT opraHM4ECKON XUMUU:

€€ BO3HMKHOBEHHE, PA3BUTHE U
3HAYEHHE B MOJYYEHUH HOBBIX
BEILIECTB U MaTEpUAJIOB.

Teopus ctpoeHus

OPraHUYECKUX COCIMHCHUN

A.M. bytnepoBa, €€ OCHOBHBIE
MTOJIOKEHUS.

CrpyktypHbie (HhOpMYIIbI
OpraHnYeCcKuX BellecTB. ['oMmomnorus,
n3omepus. XUMHYECKAs CBS3b B
OPTaHUYECKUX COCANHEHUSAX: KPATHBIC
CBSI3U, G- U TT-CBS3U.
[Ipencrasnenue o kaccudukanuu
OPTaHUYECKUX BEILIECTB.
Howmenxkiatypa opranndeckux

COEMHEHUN (CUCTEeMaTUYeCKas) U
TPUBHAIbHBIC HA3BaHUSI BAXKHEHIITNX

PackppIBaTh CMBICT H3y4aeMbIX
MOHATHUH (BBISIBIISITH KX XapaKTEPHBIE
MPU3HAKH ), YCTAaHABINBAThH UX
B3aMOCBSI3b.

[IpuMeHSTD MOJIOKEHUSI TEOPUU
CTPOEHHUS OPTaHUYECKUX BEIIECTB

A. M. BytnepoBa 1151 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEIECTB OT UX
COCTaBa U CTPOECHUSI.

Hcmonp30BaTh XUMHUYECKYIO
CUMBOJIMKY JIJIsS COCTaBJICHUS
MOJICKYJIIPHBIX ¥ CTPYKTYPHBIX
(pa3BepHYTOM, COKpaIieHHOM) (hopmyI
OpPTaHUYECKUX BEIIECTB.

OnpenensaTs BUIBI XUMHYECKOUW CBSI3U
(oIMHapHBIE, KPATHBIE) B OPTAaHUYECKHUX
COCTMHCHHUSIX.

26



®denepanpHas padouas mporpamma | Xumusi. 10—11 xmaccer (6a30BbIil ypOBEHB)

HpG,Z[CTaBI/ITCJICﬁ KJI1aCCOB
OpPraHNYCCKUX BCIICCTB.

PackpsIBaTh posIb OPraHNYECKON XUMHUU
B PUPOJIC, XaPAKTEPU30BATH €€
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IKCIEePUMEHTATbHbIE METOIbI
U3yYeHHs BellecTB U UX
npeBpalleHu:

O JleMoHcTpanuu:

O 03HAaKOMJIEHHE ¢ 00pa3IaMu
OpraHUYEeCKUX BEIIECTB U MaTepualiaMu
Ha UX OCHOBE;

O OTIBITHI 1O MIPEBPAIICHHUIO
OpTraHUYECKUX BEIICCTB MPU HarpeBaHUHU
(raBnenue, oOyriauBanue u ropenue). O

JlabopaTopHsbie onbIThl: U
MOJEIUPOBAHUE MOJIEKYJ OPraHUYECKUX
BEIECTB

3HAUY€HWE B JKW3HH 4YEJIOBEKa,
WUTFOCTPHPOBATH CBS3b C JIPYTUMHU
HayKaMH.

Ha0mromaTe 1 onmMceIBaTh
JEMOHCTPAIIMOHHBIE OTBITHL;
MIPOBOJIUTH U OMKCHIBATH
71a00paTOPHBIC OMBITHI M MPAKTUYECKHUE
paboThI

Hroro no pazneny

Paznen 2. YriieBoaopoabl

2.1

[IpenenpHbIE
YTIEBOAOPOIBI —
aJIKaHbI

AJIKaHBI: COCTaB U CTPOCHHUE,
FOMOJIOTHYECKUM psia. MeraH u 3TaH —
IPOCTENUIINE PEICTABUTEINN ATKAHOB!
COCTaB, XUMHUYECKOE CTPOCHHUE,
(duznyecKkue 1 XUMUYECKHE CBOMCTBA
(peakiuu 3aMelIeHusl U TOPeHus),
HAXO0XKIEHUE B IPUPOJE, TOTYyUEHUE

Y IPUMEHEHUE

PackpbIBaTh CMBICI U3y4aeMbIX
MOHATUH (BBISIBISITH UX
XapaKTEpHbIE TPU3HAKH ),
YCTaHaBJIMBATh UX B3aHUMOCBSI3b,
HCITI0JI30BaTh COOTBETCTBYIOIINE
MOHATHUSL TIPU ONTUCAHUU COCTAaBa,
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2.2

HenpenenvHbie
YIJIEBOJOPOIbI:
aJIKCHBI, aJIKaJUCHBI,

AJIKNHBI

AJIKEHBI: COCTaB U CTPOCHUE,
TOMOJIOTHYECKUM psijl. DTUIICH —
POCTENIINI IPEACTABUTEIb AJIKEHOB:
COCTaB, XUMHUYECKOE CTPOCHHE,
bu3nuecKrue 1 XMMUYECKUE CBOWCTBA

CTPOCHHSI U TIPEBPAIICHUA
OpPTaHUYECKUX COCTMHCHUH.
Hcnonp30BaTh XUMHYECKYIO
CHUMBOJIUKY JIJISl COCTaBJICHHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BepHYTOM, COKpaIeHHOH) (hopMyIT
OpPTaHUYECKUX BEIIECCTB.
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(peakuuu rugpupoOBaHus,
rajoreHUpOBAHUS, THIpATALINH,
OKHCJICHUS ¥ TIOJIUMEPHU3ALINH )
HaXO0XJICHUE B MPUPOJIC, TOTYUCHUE
U TIPUMCHEHHUE.

Ankanauensl: Oyraguesn-1,3 u
MeTwiIOyTaaueH-1,3, xuMmuueckoe
CTPOEHHUE, peaKIus
MOJIMMEpU3aIuu, TPUMEHEHHE (151
CHUHTE3a MPUPOJIHOTO U
CUHTETHUYECKOTO KayudyKa U
PE3UHBI).

AJIKHHEIL: COCTaB U OCOOCHHOCTH
CTPOEHHUS, TOMOJIOTUYECKUN PSII.
ALIETWIIEH — IPOCTENIINI
MPEJICTAaBUTEIb ATKMHOB: COCTaB,
XUMHUYECKOE CTpOCHHUE, (PU3HUecKre
U XMMUYECKHE CBOMCTBA (peaKIIuu
TUJIPUPOBAHUS, TAJIOTCHUPOBAHUS,
TUpaTalliy TOPEHUs ), HAXO0XKICHUE
B MIPUPOJIC, MOJTYyUYCHUE U
MIPUMEHEHHE

VYcranaBauBaTh NPUHAAJICKHOCTD
BEILIECTB K OMPENECIEHHOMY KJIaccy
YIJIEBOAOPOIOB IO COCTaBy H
CTPOCHUIO, Ha3bIBATh UX IO
CUCTEMATUYECKOM HOMEHKIIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJEJIbHBIX MTPEACTABUTEIICH
YIJIEBOJOPOIOB.

OnpenensiTe BUABI XUMUYECKOUN CBA3U
B MOJIEKYJIaX yIJ€BOJIOPOJIOB;
XapaKTepU30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YTJIEBOJIOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapaxkTepuszoBaTh COCTaB, CTPOCHUE,
npuMeHeHue, Gu3nIecKue u
XUMHUYECKHE CBOMCTBA, BaXKHEHILINE
CIOCOOBI MOTYYEHHS TUITUYHBIX
MPEACTABUTENECH pa3IMYHbIX KJIACCOB
YIJIEBOJIOPOJIOB (METaHa, 3TaHa,
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2.3

ApomaTtndeckue
YIJIE€BOJIOPOABI

ApeHbI: OE€H30J1 U TOJTYO0J1, COCTAB,
XUMHUYECKOE CTPOCHHUE MOJICKYJI,
bu3HYeCKre 1 XUMHUIECKHEC
CBOMCTBa (peakuuu
raJOreHUPOBAHMUS U HUTPOBAHUSA),
MOJTyYCHUE W MPUMEHEHHE.
Bausaue 6enzona

ATUJICHA, alleTUIIeHa, OyTaaueHa -1,3,
OeH30J1a, TOJIyOJIa).

BBISBISATE TEHETHYCCKYIO CBSI3b MEXKITY
YTIIEBOJOPOAAMH | TIOATBEPIKIATH €€
HaJIMYHE YPAaBHECHUSAMU
COOTBETCTBYIOIINX XUMUYIECKUX

Ha OpraHu3M 4eloBeKa. [ eHeTHueckas
CBSI3b YTJICBOJIOPOIOB

peaKkuil ¢ UCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYI.
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2.4

[Ipuponnsie
UCTOYHUKH
YTJIEBOAOPOAOB U UX
nepepaboTka

[Tpupoausrii ras. [lomytabie HeTSIHBIC
ra3sl. HeTh 1 ee mpoucxoxaeHue.
Croco0sl iepepaboTKu HeDTH:
MEePEroHKa, KPEKUHT (TEPMUYECKHUI,
KatauTryeckuii). [TporyKThl
nepepaboTKu He(TU, UX IPUMEHEHUE B
IIPOMBIIIVICHHOCTH U B OBITY.
KameHHbIl yroJb ¥ IPOAYKTHI €70
nepepadoTKHU.

JKCIepUMEeHTAJIbHbIE

MeTO/Ibl U3y4YeHHs BelleCTB M
HX NpeBpalleHU:

O /IemoHCTpaluu:
O kosutekiuu «HepTb» u «YTomby;

O BUgeopparMeHT «BynkaHuzamus

pPE3UHBI».

O  JlabopatopHbie  ombIThl: O
KayeCTBEHHOE OIpe/ieJIeHHE yriepoaa
M BOJOpOJa B

BEIICCTBAX;

OPTaHUYECKUX

O O3HaKOMJIEHHUE C 00pa3iaMu
MJ1aCTMACC, KAYyYYKOB U PE3UHBI;

XapaxkTepu3oBaTh UCTOYHUKH
YTJIEBOJIOPOJHOTO CHIPbsI (HEDTh,
MPUPOJIHBIN ra3, yroib), ClIOCOOBI X
nepepadoTKU U MIPAKTUIECKOE
IPUMEHEHUE TI0JyYaeMBbIX IPOAYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl TO3HAHUS — IIPOBEJICHUE,
HAOIIO/ICHUE W OMTUCAHNE XUMHYECKOTO
IKCIIEPUMEHTA (JTaOOPATOPHBIE OIBITHI
U IipakThyeckue pabotsl). CreqoBarthb
npaBuiam 0e30macHoi paboThI B
7abopaTopur MpU UCIOJIB30BaHUU
XUMHUYECKOH MOCY Ibl U 000pYAOBAHHUS,
a TaK»e MpaBUJIaM OOpaIlleHUs ¢
BELIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMHU BBITIOTHEHHS
71a00paTOPHBIX ONBITOB U
MPAKTUYECKUX pabOT MO MOIYYECHHIO U
W3YYCHUIO OPTaHUYECKHUX BEIIECTB.
[IpencraBasTh pe3ynbTaThl
AKCIIEpUMEHTa B (popme 3anucu
YpaBHEHU COOTBETCTBYIOIINX
peaxiuii ¥ enaTh BHIBOIBI Ha UX
ocHoBe. [IpoBOANTH BEIYMCIICHUS TSt
ONIPEEIICHNUS MOJIEKYJISIPHOU
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O MOJIEIIMPOBAHUE MOJIEKYJI
YTJIEBOAOPOIOB U
rajgoreHOIPOU3BOIHBIX.
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* [IpakTrueckue pabOTHI:
Ne 1. ITosryuenue 3TuneHa ¥ U3y4eHHE €ro

CBOWCTB.

* PacuerHble 3a1auu:

O ONPEICIICHUE MOJICKYJISIPHOU
(bopMyIIBl OPraHUYECKOTO BEIIeCTBA
10 MacCOBBIM JIOJISIM aTOMOB
XUMUYECKUX DJIEMEHTOB;

O pacyeThl 10 YPAaBHEHUIO
XUMUYECKON peaKuu

(bopMyIIbl OPraHUYECKOro BEIEeCTBa,
110 YPAaBHEHUIO XUMHUUYECKOU PEAKIIHH.
CaMOCTOSTENBHO NIAHUPOBATH U
OCYILECTBJISITH CBOKO TO3HABATEIIBHYIO
JIESITENbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IpyNnIoBoil yueOHOU
JIESITETbHOCTH

Hroro no pazneny

13

Paznen 3. Kuciopoacoaep:kaiue OpraHm4ecKue coeTuHeHust
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3.1

Crouptel. @eHon

[IpenenbHbIE OAHOATOMHBIE CUPTHI:
METaHOJ 1 3TaHOJI, XUMHUYECKOE
cTpoeHue, GU3NIECKHE U XUMUICCKUE
CBOMCTBA (PEaKIIUU C aKTUBHBIMH
MeTaJlIaMU, TaJJOT€HOBOJOPOIaMHU,
ropeHue), npuMeHenue. Bomopoanast
CBsI3b. OU3HOJIOTHUECKOE JIeHCTBHE
METAHOJIa ¥ 3TAHOJIA HA OPTaHU3M
YeJI0BeKa.

MHOroaToOMHbIE CIUPTHI:
STUJICHTJIMKOJIb U TIULEPHH,
XUMUUYECKOE CTpOeHUE, (pu3nueckue u
XHMHYECKHE CBOMCTBA (B3aUMOICHCTBUE
CO IIEJIOYHBIMH METaJNIaMHU,
KaueCTBEHHAsI pEaKIUsl Ha
MHOTOAaTOMHbBIE€ CITUPTHI).

PackpeIBaTh CMBICIT N3y4aeMbIX
MOHSATUH (BBISIBIISITH UX
XapaKTEpHbIE TPU3HAKH ),
YCTaHAaBJIMBATh UX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE
MOHATHS TPU OMUCAHUM COCTaBa,
CTPOECHHUS W IIPEBPALLICHUN
OPraHUYECKUX COCAUHECHUMU.
Hcnonp30BaTh XUMHYECKYIO
CUMBOJIMKY JUUISI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX

(pa3BepHYTOM, COKpAIIEHHOI) popMyIT

OpTraHUYECKUX BEILIECTB.
Y craHaBIuBaTh
BEIIECTB K OIMPE/ICTICHHOMY KJIacCy

MMPUHAIIC)KHOCTD

dusnonornyeckoe AeUCTBUE Ha
opraHusMm uesoBeka. [[pumenenue
TIIMIEPUHA U ATHIICHTITUKOJIS.
®enoi. CTpoeHUE MOJIEKYIIBL,
bu3HUecKrue 1 XUMUUIECKHE
cBolicTBa (heHosa. TOKCUYHOCTD
denouna, ero Gpu3znOIOTrHUECKOE
JICIICTBHE Ha OPTaHU3M YEIOBEKa.
[Ipumenenue dpenona

10 COCTaBY U CTPOEHUIO, Ha3bIBaTh X
M0 CUCTEMaTHU4YE€CKO HOMEHKIIATYPE;

IMPUBOAUTDb TPUBUAJILHBIC HA3BAHUS
OTACIBHBIX HpeI[CTaBI/ITeJICI;'I

KHUCJIOPOJICOICPKALINX COCTUHEHHM.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,

npuMeHeHue, GU3nIecKue u

XUMHYECKHUE CBOMCTBA, BaXKHEUIIINE
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3.2

AJNbACTUIBI.
KapOoHOBBIE KHCIIOTHI.
CrnosxxHble 3Gupsbl

Anbneruansl: GopManbIeTHA U
areTalbJeTu], XUMHUIECKOe
cTpoeHue, (GU3NIecKue u
XUMHYECKHUE CBOMCTBA (peaKiuu
OKHCJICHUSI ¥ BOCCTAHOBJICHUS,
KaueCTBEHHBIE PEAKIUH ), IOJTyUEHUE
U IPUMEHEHHUE.

OAHOOCHOBHBIE NPEEIbHBIC
KapOOHOBBIE KUCIIOTHI: YKCYCHAas
KHCIIOTa, XUMUYECKOE CTPOCHUE,
duznyecKue 1 XUMUIECKHE CBONCTBA
(oOmIve cBoWCTBa KUCIIOT, PeaKIus
ATEpUPUKAIINN ), TOTyICHUE U
npuMenenue. CteapuHoBasi u
OJIEMHOBAs KUCJIOTHI KaK
IIPEICTABUTEIIN BBICIITHX
KapOOHOBBIX KUCJIOT.

Mpbuta Kak COJIM BBICIINX KapOOHOBBIX

CIIOCOOBI MTOTYYEHUS TUTTAIHBIX
MPEACTABUTENECH PA3IMYHBIX KJIACCOB
KUCJIOPOJICOJIEPKAIIMNX COCTUHEHUIN
(MeTaHoOJIa, 3TaHOJA, IIIULEPHHA,
denoma, hopmanpaerua,
aleTalbIeruaa, yKCyCHON KHUCIIOTHI,
TJIFOKO3bI, Caxapo3bl, Kpaxmasa,
I[EJUTIOJIO3b]); BBISIBIISITh TEHETHUECKYTIO
CBSI3b MEXKJ1y HUMH U MOJITBEPKIATH €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHYECKUX
peaKIui ¢ UCMOIb30BaHUEM
CTPYKTYPHBIX (hOpMYII.

OnuceIBaTh COCTaB, XUMUYECKOE
CTPOCHHUE U IPUMEHEHHE KUPOB,
XapaKTepU30BaTh UX 3HAUCHHUE IS
KUZHEACATECTbHOCTA OPTaHU3MOB.
Oco3HaBaTh OMACHOCTh BO3/ICUCTBUS
Ha KMBbIE OPTAaHU3MBbI OIIPEAECICHHBIX
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KHUCIIOT, UX MOIOIIIEE JICUCTBHE.
Crnosxable 2UPBI KaK TPOU3BOTHBIC
KapOOHOBBIX KUCIOT. ['maponaus
CJOXHBIX 3¢upoB. KuUphI Kak
MIPOM3BOHBIC TIIUIIEPUHA U
BBICIIMX KapOOHOBBIX KUCIOT.
I'maponus xxupos

OpPTaHUYECKUX BEIIECTB, MOSACHATh Ha
npuMepax CrocoObl yMEHBIIEHUS U
NPEIOTBPALCHUS UX BPEIHOTO
BO3/ICHCTBUS Ha OPTaHU3M YeJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METOBI IIO3HAHUS — IPOBEICHHE,
HAOIIO/ICHUE W OMTMCAHNE XMMHYECKOTO
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3.3

YriaeBoabl

VrieBoapl: COCTaB,

KJaccuduKaius yriieBoaoB (MOHO-,
M- U nonucaxapuibl). ['moko3a —
MIPOCTENIINN MOHOCAXapuA;
OCOOEHHOCTH CTPOEHHS MOJIEKYJIbL,
bu3nUecKre 1 XUMUYECKHE CBOWCTBA
TUIFOKO3bI (B3aUMOJICHCTBUE C
ruapokcusiom meau(Il), okucnenue
aMMHA4YHBIM PaCTBOPOM OKCHJIA
cepebpa(l), BoccraHoBIICHME,
OpO’KEHUE TITIOKO3bI), HAXOXKECHUE B
pUpoe, MPUMEHEHUE TIIFOKO3bI,
Ouosoruyeckas poJib B
XKU3HEICATCIILHOCTH OpraHN3Ma
yenoBeka. Dorocuntes. pykTo3a Kak
U30Mep TITFOKO3BI.

Caxapo3za — npeacTaBUTENb
IUcaxapuIoB, THIPOIIU3 CaxXapo3bl,
HaxXO0XXJICHUE B IIPUPOJIC U IPUMEHEHUE.
Kpaxman u nenroiio3a kak IpupoHbIe
MOJIMMEPHI: CTPOEHUE Kpaxmaia

HKCIIEPUMEHTA (JTAOOPATOPHBIE OIBITHI
U TipakTuyeckue padotsl). CregoBarthb
npaBuiaM 0e30macHoi paboTHI B
7a00paTopur MpHU UCIOJIB30BaHUU
XUMHYECKOH MOCY Il U 000PYAOBaHHUSA,
a TaKKe MpaBuiIaM o0pallleHus ¢
BEIIECTBAMH B COOTBETCTBHUU C
WHCTPYKIUSMHU BBITIOTHEHHS
71a00paTOPHBIX OMBITOB U
MPAKTHYECKHUX pabOT MO MOIYICHUIO U
U3YYEHUIO OPTaHUYECKHUX BEIIECTB.
[IpencraBiATs pe3yIbTaThl
AKCIIEpUMEHTA B (popMe 3anucu
YPaBHEHU COOTBETCTBYIOIINUX
peaxiuii ¥ e1aTh BEIBOIBI HA UX
ocHoBe. [IpoBOAUTH BHIYMCIICHUS ISt
OTpeieNIEHUs] MOJIEKYJIIPHOU (HOPMYIIbI
OpPraHUYECKOTO BEIIECTBA, IO
YPaBHEHUIO XUMUYECKON PEAKIIIH.
CamMoCTOSTENBHO IIAHUPOBATH
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Y TIEJUTIOJIO3bI, PU3HUECKUE U
XMMHUYECKUE CBOMCTBA Kpaxmaina
(ruzposn3, KaueCTBEHHAs
peakius ¢ MOJ0M).
JKcnepuMeHTAJIbHbIE METOAbI
U3y4YeHHs BelleCTB U UX
NpeBpPaLLCHUN:

0 JIaGopaTopHbI€ OTBITHI:

a FOpEHUE CIIUPTOB;

O B3aUMOJICMCTBUE TJUILEpUHA C
ruapokcugom meau(Il);

O KaueCTBCHHbBIC peakunu
aJbJIeTUIOB (OKHCIICHHE aMMHAaYHBIM
pacTBOpoM  OKcuaa  cepebpa H
TUAPOKCUIIOM

meau(1l));

O B3aMMOJICMICTBME  Kpaxmaiaa ¢

nozaom. O [pakTuyeckue padOThI:
Ne 2. CpoiicTBa pacTBOpa YKCYCHOM

KHCJIOTBI.

O PacuerHsble 3a1aun:

O ONPENEIICHUE MOJIEKYIJISIPHOU
(opMyJIbl OPraHU4YEeCKOTO BEILECTBA

Y OCYIIECTBJIATH CBOIO ITO3HABATEIBHYIO
JIESITEbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IpyNIoBoil yueOHOU
JIESITETbHOCTH
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10 MaCCOBBIM JIOJISIM aTOMOB
XUMHUYCCKUX 3JIEMEHTOB U 110 Macce
(oObeMy) TPOAYKTOB CTOPAHHUS;

o pacyeThl 10 YPaBHEHUIO
XAMUYECKOU pEaKIINU
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Hroro no pazneny 13

Pa3znen 4. A3oTcoaep:kaniue oprannyeckue coeIuHeHnst
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4.1

AMWHBEL.
AMWHOKHMCIIOTHI.
benku

AMMHBI: METHJIAMHAH — IPOCTEUIINN
MPEACTABUTENb AMUHOB: COCTaB,
XUMHUYECKOE CTPOCHUE, PUBUYECKUE U
XUMUYECKUE CBOMCTBA (pPEAaKIUU C
KHCJIOTAMU U TOPEHUS ), HAX0XKJICHUE B
npupoae. AMUHOKUCIOTHI KaKk
aM(poTepHbIe OPraHUYECKUE
coennuHeHHs. PU3NUECKUE U XUMHUYECKHE
CBOMCTBa aMUHOKHUCIIOT (Ha IpUMEPE
TJIUIIAHA).

buonornyeckoe 3HaYeHNE aMUHOKHCIIOT.
CUHTE3 NENTUIOB.

benku kak npupoaHbI€ MOTUMEPHI.
[IepBuunasi, Bropu4Hasi U TpETUUHAS
CTpYKTypa 0enKoB. XUMHUUYECKHE
CBOMCTBA OEJIKOB: THIPOJIU3,
J€HaTypalus, KAYeCTBEHHbIE PEAKIIU Ha
OeJKu.

JKCIepUMeHTAIbHbIE METO/IbI

HU3yYeHHS BELIeCTB U UX
NpeBpalleHu:

0 JlemoHcTpanuu:

0 nenatypanusi 6€1KOB IpU HarpEeBaHUU;

0 nBeTHbIe peakiuu OeIKOoB

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUH (BBISIBIISITH UX

XapaKTEpHbIE TPU3HAKH ),
yCTaHaBJIMBATh UX B3aUMOCBSI3b,
MCITI0JIb30BaTh COOTBETCTBYIOIINE
MOHATHUSL TIPU ONTMCAHUU COCTAaBa,
CTPOECHMUS W IIPEBPALLICHUN
OpraHUYEeCKUX COCTUHEHUN.
Hcrnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSl COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEepHYTOH,
COKpAIlleHHOH ) (hOpMyJT OPraHUYECKUX
BEILECTB.

Onpenensars NPUHAIIICKHOCTh
BEILECTB K OIMPEACIICHHOMY KJaccy 1o
COCTaBy W CTPOCHHUIO, Ha3bIBaTh UX TIO
CUCTEMATUYECKON HOMEHKJIATYPE;
MIPUBOJINUTH TPUBUAILHBIC HA3BAHUS
OTJICTILHBIX MPEJACTABUTENCH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3NIecKue u
XUMHUYECKHE CBOMCTBA, BaXKHEHILINE
CIIOCOOBI MTOTYYCHUS TUITUIHBIX
MPEACTaBUTENCH a30TCOACPIKAIITUX
COeTUHEHMH (METHUIIaMUHA, TTUIIHA,
OEIIKOB).
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OnuceIBaTh cocTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA O€JIKOB; OSICHATD
Ha MpUMepax 3HaYeHHe OCJIKOB JIs
OpraHu3Ma 4eJoBeKa.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — HAOMI01aTh U
OIIMCBIBATH IEMOHCTPALIMOHHBIN
JKCIIEPUMEHT.

CamoCTOATENBHO INIAHUPOBATH U
OCYILECTBIIATH CBOKO MIO3HABATEIIBHYIO
NEATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYINIOBON yueOHOMI
NEeATENbHOCTH

Hroro no pazaemny 3

Pa3zned. 5. BeicokoMoJieKyJISIpHbIE COeIUHECHUSA
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5.1

IInacTmaccsl.
Kayuyku. Bonokna

OCHOBHBIE MOHSTHUSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COCITUHCHUI:
MOHOMEP, OJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIIEHb MOJUMEPU3ALUN, CPEITHSIS
MoJIeKyJsipHas macca. OCHOBHBIE
METOJIbI CHHTE3a BBICOKOMOJIEKYJIAPHBIX
COCMHEHUN — MTOJIMMEPU3ALUS U
nojgukoHAeHcaus. [limactmaccsl
(MOJIUATUIICH, TTOTUIIPOIIHIICH,
MOJIUBUHWIXJIOPU, TOJTUCTHPON).
HarypasibHbpIll ¥ CHHTETUYECKHE

Kay4yKH

Bnaners nzyyaeMbIMU XUMUYECKUMHA
MOHATUSMU: PACKPBIBATH CMBICIT
V3y4aeMBbIX TOHATUH U PUMEHSTH 3TH
MIOHATHS IPU OMMMCAHUU COCTaBa M
CTPOEHHUS BBICOKOMOJIEKYJIIPHBIX
OpraHUYECKUX BEIIECTB, IS
00BACHEHHUSI OTACIbHBIX (PAKTOB U
SIBJICHUM.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUISl COCTaBJICHUSI CTPYKTYPHBIX (hOpMyJT
BEILIECTB U YPABHEHUMN PEaKLUN
MOJIMMEPU3ALNY U MMOJIMKOHCHCAINH.

(OyTaeHOBBIN, XJIOPOMTPEHOBBIN
Y U30IPEHOBBIN). BonmokHna:
HaTypaJbHbIE (XJIOMNOK, MIEPCTh,
IIEJIK ), UICKYCCTBEHHbIE (alleTaTHOE
BOJIOKHO, BUCK03a), CHHTETHUECKHE
(KarmpoH U JIaBCaH).

JKCIepUMEHTAJNbHbIE METO/AbI
HU3Y4YeHHUs BelleCTB U UX
NpeBpaLlleHUI:

O JleMoHcTpamuu:

O  o3HakomieHue ¢  oOpasinamu
MPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH,
1acTMacc, KayuyKoB

OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJsiee PaCIPOCTPAHEHHBIX BUIOB
MJIACTMACC, BOJIOKOH; IPUMEHEHHE

B PA3JIUYHBIX OTPACIIX.
HMcnoabp30BaTh €CTECTBEHHO-
Hay4YHbI€ METObI MO3HAHUS —
HaOII0IaTh UM OMUCHIBATH
JIEMOHCTPALMOHHBIN YKCIIEPUMEHT
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Hroro no pazneny 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
11 KIIACC
HaumeHnoBanue
No KomngecTBo OcHOBHBIE BUABI AESITCILHOCTH
pa3aenoB U TEM [IporpammHoOe coneprkanue
m\ 4acoB 00yJaromuxcs

y4eOHOTO TIpeIMeTa

Paznen 1. TeopeTrnueckne 0CHOBbI XUMUM
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11

CtpoeHue aTOMOB.
[Tepunonnueckuit
3aKOH U
[lepnonnueckas
cucrema
XUMHUYECKUX
sanemeHntoB J[.U.
MenneneeBa

XUMHYECKUH dJIEMEHT. ATOM.
CoctaB aToma, H30TOIIbI.
DJeKTpoHHas 000JI0UKa.
DHEpreTUYeCcKrue ypoBHH,
MOAYPOBHU. ATOMHBIC OpOHUTANIH, S-,
p-, d-, f-amemenThl. OcOOCHHOCTH
pacmpeneneHus 3JICKTPOHOB 110
opOUTAJIIM B aTOMax MajblX W
OOJIBIIUX TIEPUOAOB. DICKTPOHHAS
KOH(Uryparus aTOMOB.
[Tepunoanyeckuii 3aKoH

u [leprognyeckas cucTeMa XUMHUYECKHAX
anemeHnToB /. 1. MenneneeBa. CBs3b
NEPUOANYECKOTO 3aKOHA U
IIeproauyeckoi CUCTEMBI XMMUYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN
CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
VU3MEHEHHUs CBOMCTB XUMUYECKUX
AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX
Y CJIOKHBIX BEILECTB 110 IpynnaM M
nepuojaM. 3Ha4€HHUE MEPUOIUYECKOTO
3aKOHA U CUCTEMBI XUMHYECKUX

PackpbIBaTh CMBICT H3y4aeMbIX
NOHATHH (BBIABIISITh HX XapaKTEPHbIE
IPU3HAKH), YCTAHABIMBAThH UX
B3aUMOCBS3b.

PackpeiBaTh cMbICI

nepuoandeckoro 3akona /{. 1.
MeHnneneeBa M 1EMOHCTPUPOBATH

€ro CUCTEMATU3HPYIOIYIO,
OOBSCHUTENIbHYIO Y IPOTHOCTHYECKYIO

byHKIUU.

XapakTepu3oBaTh JJIEKTPOHHOE
CTPOEHHUE aTOMOB XUMUYECKUX
37EMEHTOB 1—4 nepuoos,
UCIIOJIB3YS MOHATHA S-, P-, d-
AJIEKTPOHHBIE OPOUTAIIH,
sHepreTudeckue ypoBHU. OOBIACHATH
3aKOHOMEPHOCTH U3MEHECHUS
CBOMCTB XUMUYECKHUX DJIIEMEHTOB U
UX COCIMHEHUN II0 IEpUoJaM 1
rpynmnaM [lepuoandyeckon cucTembl
. 1. Menneneera
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anemenToB /.M. MeHaeneeBa
B Pa3BUTHUU HAYKH.

3KCHepI/IMeHTaJIbeIe METOAbI
N3YyYCHUA BeIIECCTB u HX

npespamennii: 0 JlemoncTpauu:
Bunel Tabnun «Ilepuonuyeckas cucrema
XUMHAYECKUX JIEMEHTOB

J.1. MenneneeBa»
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1.2

CrpoeHue BeliecTna.
Mmuoroobpasue
BEIIIECTB

CrpoeHnue BeniecTBa. XUMUYECKAs
CBsA3b. Bu/bl (KOBaJICHTHAS HETIOJISIpHAs
Y NOJISIpHAs, MOHHAsI, METAJUTNYECKas) U
MEXaHU3Mbl 00pa30BaHUSI XUMUYECKON
cBsI3U (0OOMEHHBIN U
JIOHOPHOAKIENITOPHBIN). Bomoponas
CBSI3b.

BaneHntHOCTS.
DIIEKTPOOTPULIATEIBHOCTb.

Crenenb okucienus. Katonsl u
aHMOHBI. BemecTna

MOJICKYJISIPHOTO U

HEMOJIEKYJISIPHOTO CTPOEHUS.

3aKOH MOCTOSTHCTBA COCTABA

BellleCTBa. THUIbI KPUCTATUTMYECKUX
PEIIETOK ¥ CBOMCTBA BEILECTB.
[ToHsTHE O TUCTIEPCHBIX CUCTEMAX.
Nctunnbie pactBopbl. KonnuecTBeHHBIE
XapaKTePUCTUKU PACTBOPOB (MaccoBast

JIO0JIs1 BEIIECTBA B pacTBOPE).
Knaccudukanus Heoprannyeckux

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATUH (BBIIETATH UX XapaKTePHBIC
MIPU3HAKHN ) U IPUMEHSATH 3TH TTOHITHS
MIPU OMKUCAHUU COCTaBa U CTPOEHUS
BEILECTB, /ISl OOBSICHEHUS OTIEIbHBIX
(haKTOB U SBJICHUIA.

Onpenensarb BUIbI XUMHUYECKOU CBSI3U
(KOBaJICHTHOM, HOHHOM,
METaJUIMYeCKON, BOJAOPOIHOM) B
COEIMHEHUSIX; TUIl KPUCTAJUTMUECKOU
pEeIIeTKN KOHKPETHOTO BEIESCTRA.
Onpenensitb BAIGHTHOCTh U CTETICHb
OKHCJICHUS] XUMUYECKHUX DJIEMEHTOB B
COCIMHEHUSX Pa3JINYHOIO COCTABA.
[IpoBOIUTH BHIYHCIICHUS

C UCIIOJIb30BaHUEM MOHATHS
«MaccoBasi 10715 BEIIeCTBA B
pactBope». Brnaners nzyuaembpimMu
XUMUYECKUMU TTOHSTUSIMU.
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COCIMHEHU. Howmenxknatypa
HEOPraHUYECKUX BEILECTB.
JKCIepuMeHTATbHbIE MeTO/IbI
U3yYeHUs BeLleCTB " 170.¢
npeBpalleHu:

O JleMoHcTpanuu:
0 MoJiesIn KpUCTAUIMYECKUX PEIICTOK.
O PacueTrHble 3aqa4u:

O pacdCThl C UCITIOJIB30BAHUCM ITOHATHA
«MaccoBasg A0Js1 paCTBOPCHHOI'O
BCIICCTBA»

OOBSICHATH 3aBUCUMOCTH CKOPOCTH
XUMHYECKON PEAKIHUH OT Pa3INYHbIX
(haxkTopOB.

OrnpenensiTe xapakTep CMEIICHUS
XUMHYECKOTO PaBHOBECHUSI B
3aBUCHUMOCTH OT BHEIIHETO
BO3niericTBUs (puHIuUI Jle
[[Tarenbe). CocTaBisTh ypaBHEHUS
peaKuil pa3InyHbIX TUIIOB; MOJTHBIC
Y COKpAlCHHbIC YPABHECHUS PEaKLUN
MOHHOTO OOMEHA, YYUTHIBAsI yCIOBUA,
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1.3

XUMUYECKUE
peakuuu

Xummueckas peakiusi. Knaccuduxarms
XUMHAYECKUX PEAKLINNA B HEOPTaHUYECKOU
Y OpPraHU4eCcKON XUMHH. 3aKOH
COXpPAaHEHUS MACCHI BEIIECTB; 3aKOH
COXPaHEHMS U NIPEBPALCHUS JHEPTUN
IIPY XUMUYECKUX PEAKIUAX.

CKOpoOCTb peakiyy, €€ 3aBUCUMOCTb
OT pa3IMYHBIX (PaKTOPOB.

OOpatumbie peakuu. XUMHUYECKOEe
paBHOBecue. DaKkTOPbI, BAUSAIOIINE Ha
COCTOSIHHE XUMUYECKOIO

paBHOBECHS.

[Tpuaumn Jle [Hlarense.
DNEeKTPOJIUTHYECKAS TUCCOLUALIS.
CunbHble U cialble 3JIEKTPOJIUTHI.

Cpenia BOJHBIX pacTBOPOB BEILIECTB:
KHUCJasd, HEUTpaabHas, MIEJI0YHasl.

MIPU KOTOPBIX ATH PEAKITUH UAYT 10
KOHLIA.

Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/Ibl TO3HAHUS — TIPOBEJICHUE,
HaOJIOICHUE W ONTUCAHNE XHMHYECKOTO
HKCIIEpUMEHTA (IEMOHCTPAIMOHHBIE U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboThI): 1O OMPECIICHUIO CPEbI
BOJHBIX PaCTBOPOB BEIIECTB, PEAKITHI
HOHHOTO OOMEHA, BIUSHUIO PAa3TUYHBIX
(hakTOpOB Ha CKOPOCTh PEAKIIHA.
CrnenoBaTh MpaBHIaM MOJIb30BAHUS
XUMHUYECKOM MOCyI01 1 1a00paTOpHBIM
000pyTI0BaHUEM.

[IpencraBusTh pe3yNbTaThI
XUMHUYECKOTO IKCIIEpUMEHTA B (hopme
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Bonoponansiii nokazarens (pH)
pactBopa. Peakium monHoro oomMeHa B
OPraHUYECKON U HEOPTAaHUYECKOMU
XUMHUHU.

OkucauTenpHO-

BOCCTAHOBHUTEJIbHBIC peaKkuuu.

[TousiTue 00 AIEKTPOJIU3E
pacIuIaBoB ¥ pacTBOPOB COJIEH.

[Iprnmenenue 3JIEKTPOJIN3A.
JKCIepUMEHTATbHbIE MeTOAbI
H3y4YeHUs BeLECTB U X
NpeBpalIeHUM:

O JleMoHcTpanuu:

0 pasnoxeHue nepokcuaa Bogopoaa B

IIPUCYTCTBUH KaTaIu3aTopa.

O JlaGoparopasie ombIThl: O
IIPOBEJICHUE PEAKLMH HOHHOIO
oOMeHa;

0 onpenenenuie cpenbl pacTBOPOB
BEILIECTB C IOMOILBK YHUBEPCAIBHOTO
WHJMKaTOpA.

* [IpakTuueckue pabOTHI:

Ne 1. Bniusaue paznudyHbix (aKTOPOB Ha
CKOPOCTh XMMUUYECKOW PEAKIIHH.

3aIMCH YPaBHEHHUM COOTBETCTBYIOIIUX
peaKkIui 1 JenaTh BEIBOBI HA X
OCHOBE.

[IpoBOAUTE BHIYUCIICHUS 10
YpaBHEHUSM XUMUYECKUX PEAKITUH, B
TOM YHUCJIE TEPMOXUMHYCCKUE
pacueTbl
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* PacueTHrble 3a1aun:

O pacyeTsl MO ypaBHEHUSIM XUMUYECKUX
peaKkiui, B TOM qHCJIe
TEPMOXUMHUYECKUE PACUETHI
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Hroro nio pazneny 13

Pa3znen 2. Heopranuyeckasi xummsi
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2.1

MeTaiel

Metamael. IlomoxeHue MeTalIOB B
[Tepuoauyeckoil cucTeMe XUMHUYECKHUX

AJIEMEHTOB.
OcobeHHOCTH CTpOEeHUS

AIIEKTPOHHBIX 000JI0YEK aTOMOB
metamioB. Ob6mue pusnyeckue
CBOMCTBa METAJJIOB.

[IpumeHeHne METaIOB B OBITY,
npupojie U TexHuke. CruiaBbl METaJIJIOB.
DNEKTPOXUMHUECKUN Psii HAPSKEHU N
MeTasuioB. O0mMe cnocoObl MOIYYeHUS
MeTauioB. Koppo3us Metauios.
Crioco06pbl 3amuThl OT Kopposun. OO01ias
XapaKTepUCTHKA METAJUIOB TJIABHBIX
noarpyni (IA-rpynna, ITA-rpynna)
[leproanueckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB.

Amomunanii. AMGOTEpHBIE CBOMCTBA
OKCHJIa U TUIPOKCH]IA ATFOMUHUS.
OO1mas xapakTepucTUKa METaNIOB
no0ouHbIx noarpyni (b-rpymnm)
[leproanyeckoi CHCTEMBI

XUMHUYECKUX 3JIEMEHTOB: ME/lb, LIMHK,
XpOM, JKee30.

PackpeiBaTh cMbICIT H3y4aeMbIX
MOHSATUM (BBICTSATh UX XapaKTEPHbIE
MPU3HAKH) U IPUMEHSTh 3TU MMOHATHS
IIPU OMMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, I 00ObSICHEHUS OT/IETbHBIX
(baKTOB U SBJIICHUM.

OOBACHATH 0011IME 3aKOHOMEPHOCTH
B U3MEHEHHUU CBOWCTB 3JIEMEHTOB —
METAJVIOB U UX COCMHEHUU C
YYETOM CTPOCHMS UX aTOMOB U
nosiokenust B Ilepuonnueckon
CHUCTEME XUMUYECKUX JIEMEHTOB /1.
N. Menneneesa.

XapakTepu3oBaTh (OMUCHIBATh) OOIIHE
XMMHUYECKUE CBOMCTBA METAIIOB, X
Ba)KHEHUIIINX COCIUHCHUM,
MOATBEPKAast 3TO ONUCAHUE
IIPUMEPaMHU YPaBHEHUMN
COOTBETCTBYIOIINX XUMHUYECKUX
peaKLMii; MPUMEHEHUE METAIOB B
Pa3IMYHBIX 00JIaCTAX, a TaKKe
WCTIOJIb30BAHUE UX JIJIS1 CO3JaHUS
COBPEMEHHBIX MaTepUaIOB U
TEXHOJIOTHUH.
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Baxneiinmme coequHEHN METAJJIOB
(OKCHUIBI, TUIPOKCHUIBI, COJIN).

OnuceIBaTh CIOCOOBI 3aITUTHl METAJIIIOB
OT KOPPO3HH.
PackppiBaTh CyIIHOCTH OKMCIUTENBHO-
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IKcnepuMeHTAJIbHbIE METOAbI
U3yYeHHs BellecTB U UX
npeBpalleHu:

O JleMoHCTpaIuu:

O KOJUIEKIIUSA «MeTasbl 51

cruiaBey. [ JlabopaTtopHbIE€ OMBITHI:

O B3aNMOJICCTBUE  THIPOKCH]IA
ATIOMUHHS C PACTBOpPaMU KHUCIIOT U

HIeJIOYEH;

O Ka4YCCTBCHHBLIC  PCAKIIUU Ha

KaTUOHBI MeTasuioB. [ IIpakTuueckue
pabOThI:

Ne 2. Pemenue skciepuMeHTaIbHBIX
3a7a4 1o teMe «MeTtamibhy.

O PacuerHble 3a1aun:

O pacuetsl Macchl (00bEMa, KOJIUYECTBA
BEIIECTBA) IMPOAYKTAa pEaKIHMU, €Cclu
OJIHO M3 BEILECTB JIaHO B BUJIE pacTBOPa
C OIPENEJIEHHOM MacCOBOM  JOJIEN
PacTBOPEHHOIO BEILIECTBA

BOCCTAHOBUTENIBHBIX pEaKIUi
MOCPEJICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OallaHCca 3TUX PEaKIIUi.
[TpoBoauTh peaxium,
MOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA M3y4aeMbIX BELLECTB,
pPacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax.

Hcrons30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — IIPOBEJICHUE,
HaOJII0ICHUE U ONTMCAHUE XUMHUYECKOTO
AKCIIEpUMEHTA (IEMOHCTPALlMOHHBIE U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboThl).

IIpencraBiATs pe3yIbTaThl
XUMHUYECKOTO KCTIepUMEHTa B popme
3aIMCH YPaBHEHUI COOTBETCTBYIOLIUX
peaxkuuii ¥ e1aTh BHIBOJBI HA UX
OCHOBE.

CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOU MocyA0i 1 1a00paTOpHBIM
obopynoBanueM. [IpoBoauTh
BBIYHCIICHHS 110 YPABHEHHSIM
XUMHUYECKUX PEaKIUN.
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CaMOCTOSTENBLHO IIJIAaHUPOBATh U
OCYHICCTBJIATH CBOKO ITO3HABATCIIBHYIO
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JeATEeTLHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B IPYyNIoBON yueOHOM
JeSATETbHOCTH
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2.2

HemeTamisl

Hewmeramnsl. [1onokeHrne HeMeTaaIoB B
[Tepuoauyeckoit cucTeMe XMMHUYECKUX
anemeHToB .M. MeHnaeneeBa u
0COOCHHOCTH CTPOSHHUSI aTOMOB.
Dur3nyYeCcKrne CBOMCTBA HEMETAIIJIOB.
AJIOTpONUsS HEMETAUIOB (Ha MpUMEpE
KHuciopoaa, cepsl, hochopa u
yriepoaa). XuMUUYECKUue CBOMCTBA
BOKHEUIINX HEMETAJIOB (FaJOT€HOB,
cepsl, a3oTa, ¢pocdopa, yriepoja u
KPEMHHS).

OKcuapl HEMETAIIIOB.
Kucnopoaconep:xamme KucioThl.
Bonopoanbie coequHeHust
HEMETAILIOB.

JKCNepUMEeHTAJIbHbIE

MeTO/Abl H3y4YeHNsl BeleCTB U

UX NpeBpalleHHH:

O JleMoHcTpanuu:

O 00pasIpl HEMETAJIOB;

O B3aMMO/ICVICTBUE MEJIU C a30THOU

KUCJIOTOM pa3INYHOU KOHLICHTPALIUHU.

0 JlTaGopaTOpHBIE OMBITHI:

PackppiBaTh CMBICIT U3Yy4aEMbIX
MOHSATUH (BBIIETSATH UX XapaKTepPHBIC
MPU3HAKKN) U IPUMEHSATD 3TU OHATHUS
IIPU OMIMCAHUU COCTaBa U CTPOCHUS
BEILECTB, /ISl OOBSICHEHUS OTIEIbHBIX
(haKTOB U SBJICHUIA.

OOBsICHATD 001IE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB HEMETAJJIOB U
UX COCIMHEHUN C YYETOM CTPOCHHS
MX aTOMOB U TOJIOKEHHS B
IIepuonnueckoi cucreme
XUMHUYECKHX AaemenToB J[. H.
Menneneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHUYECKUE CBOKMCTBA HEMETAILIOB, UX
BOXKHEUIINX COCIUHEHHM, TOATBEPK 1At
ATO ONKCAHUE MPUMEpPAMH YPaBHEHUM
COOTBETCTBYIOIINX XUMHYECKUX
pEaKIuu.

XapaxkTepu3oBaTh BIUSHUE
HEMETAJUIOB U UX COCMHEHUN Ha
KUBBIC OPTAHU3MBI; OMTUCHIBAThH
MPUMEHEHHUE B Pa3IMYHBIX 0071aCTIX
MIPAKTUYECKOMN JEATETBHOCTH
YEJI0BEKA.
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[0 xauecTBEeHHEIC pPC€aKI Ha aHUOHBI
U KaTUOH aMMOHMA.
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* [IpakTrueckue paboOTHI:
No 3. Pemenue >KCIEpUMEHTAIBHBIX

3aJa4d 110 TEMC «HemeTtamiby.

* PacuerHEIe 3a1a4n:

O pacudeTsl Macchl BelIECTBA WU
o0beMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE HIIU
00bEMY OJIHOTO U3 YYACTBYIOIIMX B
peaKkiuy BEIIECTB; PACU€Thl MACCHI
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
MPOAYKTOB PEAKIUH, €CITH OTHO M3
BEIIECTB UMEET IPUMECHU

[TonTBEpKaaTh CyIIECTBOBAHUE
TEHETUYECKOU CBS3U MEXKITY
HEOPTaHUYECKUMH BEIIECTBAMU

C IOMOIIBIO YPAaBHEHUHN
COOTBETCTBYIOIIMX XUMHUYECKUAX
pEeaKuuil.

PackpeiBaTh CylIHOCTb
OKHCIIUTEIIBHOBOCCTAHOBUTEIIBHBIX
pEeaKui OCPEACTBOM COCTABIICHHUS
AJIEKTPOHHOT'O OajlaHCa 3TUX PEaKLIUi.
IIpoBoauTh peakium,
ITOATBEPKAAIOIINE XapaKTEPHbIC
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2.3

CBs3b
HEOPTAaHUYECKUX H
OpraHUYECKUX
BEIIECTB

Heoprannueckue n

OpPraHUYECKHUE KUCIIOTHI.
Heopranuueckue u

OpraHu4eCKUe OCHOBAHMS.
AMpoTepHbIE HEOPraHUUECKUE U
OpraHUYeCKUE COCIUHEHHUS.
['eneTnueckas CBA3b HEOPraHUYECKUX
Y OPraHUYECKUX BEIECTB

CBOMCTBA U3y4Ya€MbIX BEIIECTB,
pacro3HaBaTh OMBITHBIM ITyTEM
AHUOHBI, IPUCYTCTBYIONINE B BOJHBIX
pacTBoOpax.

Hcrnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/Ibl TO3HAHUS — TIPOBEJICHUE,
HaOJI0ICHUE U OMTUCAHUE XUMHUYECKOTO
HKCIIEpPUMEHTA (JIEeMOHCTPAIMOHHBIE U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboThI).

[IpeacTaBisTh pe3yabTaThl
XUMHYECKOTO KCTIEpUMEHTa B popme
3aMKCH YPaBHEHUN COOTBETCTBYOITUX
peaKiuii U JeiaTh BBIBOJIBI HA UX
OCHOBE.

CrnenoBaTh NpaBWIaM MOJIb30BAHUS
XUMHUYECKOU MOCyA0i 1 1a00paTOpHBIM
obopynoBanueM. [IpoBoauTh
BBIYKCIICHUS 110 YPABHEHUSIM
XUMHUYECKUX PEAKIIUH.
CaMOoCTOSTENBHO IIJIAHUPOBATh U
OCYILECTBJISITH CBOKO TO3HABATEIIBLHYIO
JeATENbHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B IpyNIoBoi yueOHOI
JeATETbHOCTH
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Hroro no pazneny 17
Pa3nea 3. Xumud u :Ku3Hb
3.1. | XuMmus u KU3Hb 4 Poip xuMun B o0ecrieueHuu PackpsIBaTh posib XUMHUH B PEIICHUN

9KOJIOTUYECKOH, SJHEPTETUIECCKON U
MUIIEBOM 0€301MacHOCTH, Pa3BUTUU
MeauiuHbL. [IoHATHE 0 HAyYHBIX
METO/IaxX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIUH.
[Ipeacrasnenus: 00 00X HAYIHBIX
IPUHIMIIAX POMBIIUICHHOTO MOTYYeHUs
BKHEHIITNX BEIIECTB (HA IPUMEpPax
IPOU3BOJICTBA AMMHAKa, CEPHOU
KHCJIOTHI, METAHOJIA).

YenoBek B Mupe BELIECTB,
MaTEepPHAIOB W XUMHUYECKUX PEaKITHii:
XUMUSL ¥ 37J0POBbE YEIIOBEKA;
IIpaBuUIIa UCTIOIh30BAHUS
JICKapCTBEHHBIX

HHEPreTUYECKUX, CHIPBEBBIX U
HKOJIOTUYECKUX MPoOIIeM
YeJIOBEUECTBA, OMUCHIBATD

OCHOBHBIC HAITPaBJICHUS Pa3BUTHUS
XUMHUYECKON HAYKH U TEXHOJIOTHH.
[IpumensTh npaBusiia 6€30MacHOTO
oOpallleHusl ¢ BEIIECTBAMH,
HCII0JIb3yEMbIMH B TIOBCEIHEBHOU
’KU3HHU, TTpaBUjIa OBEACHUS B IIEJISIX
cOepeKeHus 310pOBbs U OKpYKaroLen
MIPUPOIHON Cpeibl; MOHUMATh BPE]
(OmMacHOCTh) BO3/ICUCTBUS HA KUBBIC
OpraHU3MBbI OTIPEICIICHHBIX BEIICCTB
cMmbici ntokazaresist [IJIK, mosicHsaTh
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IpenaparoB; MpaBuiIa 6€30MacHOr0
MCIIOJIb30BaHUS MPEMapaToB ObITOBOM
XMMUU B TIOBCETHEBHOW KH3HH.

breiTOBas xXuMHueckas I'paMOTHOCTDb

Ha IpUMeEpax CocoObl YMEHBIICHUS U
MIPEIOTBPAIICHUS UX BPEITHOTO
BO3JCHUCTBUS.

AHanM3UpoOBaTh U KPUTUUYECKU
OLICHUBATh MH(GOPMAIIHIO, CBA3AHHYIO C
XUMUYECKUMU MTPOLIECCAMH U UX
BIIMSIHUEM Ha COCTOSIHHE OKpYKarouien
CpeIIbl.

Hcnonp30BaTh NOMydYeHHBIC 3HAHUA U
MpeCTaBICHUs 0 cepax
NESITEIbHOCTH, CBA3AHHBIX C HAYKOU

U COBPEMEHHBIMU TEXHOJIOTUSIMH, KaK
OCHOBY JJII OPHUEHTAIIMH B BEIOOpPE
cBoel Oyayuie npodecCuoHATbHOU
JESITEIBHOCTH.

[IpuaUMAaTh yuacTre B 00CYKICHUN
po0IeM XUMHUECKOU 1
DKOJIOTMYECKOMN HAIIPaBICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MO3UIUIO
o nmpobyieMe W Ipenarath
BO3MOYKHBIC TIYTH €€ PEIICHUS

Wroro no pazneny 4
OBIIIEE  KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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HEPEYEHb (KOAU®UKATOP) PACITPEJAEJIEHHbBIX ITO KJIACCAM
MPOBEPSIEMbIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOTPAMMBI CPEJHEI'O OBIIETO
OBPA30BAHUSA U DJIEMEHTOB COAEP KAHUSA 110 XUMHUHU

B ¢enepanbHbIX M perMOHANBHBIX MPOIEAYypax OIEHKH KayecTBa 0Opa3oBaHUs
UCIIOJIb3YeTCsl MepeyeHb (KOAU(PUKATOP) pacHpelieICHHBIX MO Kiaccam MpOBEPsSEeMbIX

TpeOOBaHMUI K

pe3yibTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTEIbHOM MIPOrpaMMBbI

CpCOHCTO 06mer0 O6p330BaHI/ISI " 3JICMCHTOB COACPIKaHUA 110 XUMHH.

10 KJIACC IlpoBepsiemble TPeOOBAHMS K Pe3yJIbTATAM OCBOCHHSI OCHOBHOM
00pa30BaTeIbHOM POrpaMMBbI

Kon ITpoBepsieMble IpeIMETHBIE PE3YJILTATHI OCBOEHHSI OCHOBHOM
IIPOBEPIEMOTO 00pa3oBaTEeNbHON IPOrPaMMBI CPETHETO OOIIEro 0Opa3oBaHKs
pesyibraTa

1 Teopernueckre OCHOBBI OPraHMYECKOW XUMHHU

11 CdopMUpOBaHHOCTH MPEACTABICHUN O XMMHUYECKOW COCTaBJISIFOLICH
€CTECTBEHHO-HAyYHOH KapTUHBI MHUpA, POIM XUMHU B IIO3HAHWH
SBJIEHUHA MpPUPOJBI, B (HOPMHPOBAHUU MBIIUIEHHS M KYJIbTYpBI
JINYHOCTH, €€ (YHKIHOHAIBHOM I'PAMOTHOCTH, HEOOXOAMMOH s
penieHus NPaKTHYECKUX 3a1ad4 M DKOJOTHYECKHM OOOCHOBAHHOIO
OTHOILEHUS K CBOEMY 3/10POBBIO M IIPUPOJHON Cpelie

1.2

Bnagenue cucteMol XUMHYECKMX 3HAHWM, KOTOpas BKIIOYAET:
OCHOBOITOJIAraroIINe NOHATHUSA (Monekyna, BAJICHTHOCTb,
ANEKTPOOTPULIATENILHOCTh, CTETIEHb OKHUCIEHHUS, XUMHYECKasi CBA3b,
MOJIb, MOJISIpHAsi Macca, MOJIAPHBIM OOBEM, YIIEPOJHBINA CKeJeT,
dbyHKIMOHATBHAS ~ TPyNNa,  paauKand,  HU30MEpUs,  HU30MEPHI,
TOMOJIOTUYECKAN PSAL, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOA- U
a30TcojepXkKalllie COECTUHEHUs, OMOJIOTUYECKH AKTHBHBIE BELIECTBA
(YTJIeBOIbI, KUPBI, OCTIKH), MOHOMEp, TIOJIMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUA); TEOPUM U 3aKOHBI (TEOpHs
XUMHUUYECKOTO CTPOCHMSI opraHumuyeckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI SI3bIK XUMHH, (PAKTOJIOTHUYECKUE
CBEJCHHUS O CBOWCTBax, COCTaBe, IMOJYYeHUH U O€30MacHOM
WCIIOJb30BAaHUN BAXXHEUIIMX HEOPraHMYECKUX ¢ OPraHUYEeCKUX
BEILECTB B ObITY U MIPAKTUYECKOM JESITEIILHOCTH YeJIOBEeKa
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1.3

ChopMupoBaHHOCTh yMEHUH BBIABISATH XapaKTEPHbIC MPU3IHAKU
MOHATUM,  yCTAHABIMBATh WX  B3aUMOCBA3b,  HCIIOJIb30BAaTh
COOTBETCTBYIOIIME MOHATUA TNPU OIKMCAHUM COCTaBa, CTPOCHUS U
MPEBPALIEHAN OPTaHUYECKUX COCTUHECHUIN

1.4

CdopMupoBaHHOCTh YMEHHUN UCTIOIH30BATh XUMUYECKYIO CUMBOJIUKY
JUISL COCTAaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEpHYTOMH,
COKpallleHHOM) (OpMyJ OpraHMYECKUX BEIIECTB M ypaBHEHHM
XUMUYECKUX  PpEaKlMil,  W3rOTaBIMBAaTh  MOJEIU  MOJIEKYJ
OpraHMYECKUX BEIIECTB JUIsl WUIIOCTpPAlMM HMX XUMHUYECKOro H
IIPOCTPAHCTBEHHOI'O CTPOCHHUSI

1.5

ChopMupoBaHHOCTP YMCHHHA YCTAaHABIWBATh IMPHUHAJIC)KHOCTD
M3YYEHHBIX OPraHUYECKHX BEIIECTB MO UX COCTaBYy M CTPOCHHUIO K
OTIPEJICTICHHOMY KJlaccy (TpyIine) COeAUMHEHWH (YIJIeBOJIOPOIbI,
KHUCTIOPOJT M a30TCOAEpKAIIie COCIWHEHUS, BBICOKOMOJICKYIISIPHbIC
COCIMHEHHUS), JaBaTh UM  Ha3BaHUS IO  CHUCTEMAaTUYECKOU
Homenknarype (IUPAC)

1.5

CdpopMUpPOBaHHOCTh YMEHUSI OMPEACIATh BUJIbI XUMUUYECKOU CBS3U B
OpPraHUYECKUX COCTUHEHUSX (OUHAPHBIC U KPATHBIC)

1.6

ChopMupoBaHHOCTh YMEHHSI MPUMEHSTH: TOJIOKEHUS TEOpUHU
CTpoeHMs opranudeckux BeuiectB A.M. bytnepoa s 00bsicHEeHuUs
3aBUCHMOCTH CBOWCTB BELIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH
COXPAHEHMs MacChl BEILECTB

YrineBoaopoabl. Kucnopoaconep:xamnue " a30Tco/epKaIe
OpraHUYeCcKue COCIMHEHUs. BBICOKOMOIEKYIIAPHBIE COSTUHECHUS

2.1

ChopmMupoBaHHOCTh YMEHUI TNPUBOIAUTH TPUBHAIBHBIC Ha3BaHUS
OTJICJIbHBIX OPraHWYECKHX BEIIECTB (ITHJICH, MPOMUJICH, alleTHJICH,
STUJICHTJIMKOIb, TIHIEPUH, (peHon, dopMaabIerui, aleTallbIeTu/I,
MypaBbHHasi KHUCIJIOTA, YKCyCHas KHCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTa, TJIFOKO3a, (PYyKTO3a, KpaxMmal, IeJUTI0I03a,
TJTUIIAH)
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2.2

ChopMupoBaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
bu3MYeCKUe M XUMHUYECCKHE CBOMCTBA THITMYHBIX IPEIACTaBUTCIICH
pPa3IMYHBIX KJIACCOB OPraHWYCCKHUX BEIISCTB (METaH, dTaH, STHJICH,
MpoINuJIeH, areTuieH, OyraauweH-1,3, metmwnOyramauen-1,3, OGeH3odn,
METaHOJI, STAHOJI, STUJICHTIIUKOIb, TJIUIECPUH, (PCHOJI, alleTalbICTH]I,
MypaBbUHAS U YKCYCHAasi KHCJIOTHI, TJIOKO3a, Kpaxmal, IeJUTI0I03a,
AMUHOYKCYCHAsl KUCJIOTA)

2.3

ChopMupoBaHHOCTh YMEHUSI WILTIOCTPUPOBATH T€HETUUECKYIO CBS3b
MEXIY TUIWYHBIMH  TPEJACTABUTEISIMU  PA3JIMYHBIX  KJIACCOB
OpraHUYECKUX BEIIECTB YPABHEHUSIMU COOTBETCTBYIOIIUX

XUMHUYECKUX PEAKIINI ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (popmy

2.4

ChopMupoBaHHOCTP ~ yMEHHS  XapaKTepHU30BaTh  HMCTOYHHUKHU
YTIEBOJAOPOJAHOTO ChIPbs (HE(PTh, MPUPOJIHBIN Ta3, Yrojb), CIIOCOOBI
UX TIepepabOTKM H TPAKTUIECKOE TMPUMEHEHHE TMPOJYKTOB
nepepadoTKu

XUMUS U )KU3HBb. PacyeTsl

3.1

CdopMupoBaHHOCTH YMEHHH BIIAIETh CHCTEMOM 3HAHUH 00 OCHOBHBIX
METO/IaX HAYYHOT'O MTO3HAHUS, UCITOJIb3YyEMbIX B XUMHUH IIPU U3YUYCHUU
BEIIECTB M XHMHUYCCKUX SIBJICHUHU (HAOMIOJAEHHWE, H3MEpPEHHE,
HKCIEPUMEHT,  MOJICIUPOBAHKE),  HUCIOJb30BaTh  CHUCTEMHBIE
XAMUYECKUE 3HAHUSA Ui NOPUHATUS PEHIEHUM B KOHKPETHBIX
JKM3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHCHUEM

3.2

CdopMupoBaHHOCT, YMEHUN COOJIIOAATh MpaBUia MOJb30BAHUS
XUMHUYECKON MOCYy0i M J1abopaTOpHBIM OOOpPYJAOBaHUEM, a TaKXKe
mpaBuiia OOpaIIeHus ¢ BEMEeCTBAMHU B COOTBETCTBUH C HHCTPYKITUSMHU
10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHYECKUX OMBITOB
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3.3

CdopMupoBaHHOCTh YMEHH IIJIAHUPOBATH U BHIMOIHATH XUMUYECKHM
DKCIIEPUMEHT  (TMpEeBpallieHusT  OPraHWYECKUX  BEIIECTB  IPHU
HarpeBaHWM, TOJy4YeHUE OTWJICHA W HW3YYCHHE €ro CBOWCTB,
KaueCTBEHHBIC PEAKIINH OPTaHUIECKUX BEIIECTB, ICHATYpaIHsl OCIIKOB
NpU HarpeBaHWM, IBETHBIC PEAKIMU OEJIKOB) B COOTBETCTBUU C
NpaBUJIaMU TEXHUKH 0€30MMacCHOCTH MPHU 00paIleHNnH ¢ BEeIIECTBAMH U
7a00paTOpHBIM  00OpYJOBaHUEM;  MPEACTABISATH  PE3YyJbTAThl
XAMHYECKOTO JKCIepuMeHTa B ¢opMe 3alucud  ypaBHEHUH
COOTBETCTBYIOIINX peakmuii U (POpMYyIHUpPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3YIHTATOB

3.4

CdopmupoBaHHOCTH YMEHHUM MPOBOAUTEL BBIYUCIICHUS 110
XUMHAYECKUM YpaBHEHUSIM (maccsl, o0bema,
KOJINYECTBA UCXO/THOT'O BEIIECTBA UJIM MPOAYKTa PEAKIIUH 11O

M3BECTHBIM Macce, 00bEeMY, KOJUYECTBY OJHOTO U3 UCXOIHBIX

BEIIECTB WJIU MPOAYKTOB PEAKIIIH)

3.5

C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ KPUTHYCCKH AHAJIM3UPOBATH
XUMHNYCCKYIO I/IH(I)OpMaLIHIO, IMOJIy4aCMYIO U3 Ppa3HbIX KCTOYHHUKOB

(cpenctBa MaccoBoit nHGoOpMaIuu, cetb UHTepHET U Apyrue)

3.6

CdopMupOBaHHOCT, YMEHHH COOMIOJATh TpaBUJia SKOJOTHUYCCKH
11EJI€CO00Pa3HOr0 TOBEJCHUSI B OBITY U TPYIOBOW JEATEIHHOCTU B
LESAX COXPAHEHHsI CBOETO 3I0POBbS M OKPYKAIOLIEH NPUPOTHON
Cpeapl, OCO3HABATh OMACHOCTh BO3JCKUCTBUSI HA YKUBBIE OpPraHU3MBbI
ONPEAECICHHBIX OPTAHUYECKUX BEIIECTB, IOHUMAsi CMBICH MOKa3aTeNs
[IAK (mpenenbHO MOOMYyCTUMOW KOHIIGHTpAIlMK), TOSCHITH Ha
npuMepax CrocoObl YMEHBIICHUS] W MPEIOTBPAIICHUS] UX BPEIHOTO
BO3JCHCTBUS HA OPTaHU3M YEJIOBEKa

IIpoBepsieMble 3JIeMEHTBI COJIEPKAHUS

Kon [IpoBepsieMblii 2JIEMEHT COIEPKAHUS
1 Teopernueckre OCHOBBI OPTraHUYECKON XUMHUU
1.1 IIpenMer opraHM4eCcKON XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B

MOJYYEHUH HOBBIX BEUIECTB U MATEPUAIOB. Teopusi CTpPOCHUSI OPraHUYECKUX
coeauHeHuid A.M. ByTiiepoBa, €e OCHOBHBIE MTOJIOKEHUS
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1.2

CrpykrypHbie (HOpMyJIBI OpraHMYECKUX BeliecTB. ['omonorus, usoMmepus.
XHUMHUYECKAs CBSI3b B OPIrAaHUYECKUX COCAUHEHUIX — OJUHAPHBIC U KPaTHBIE
cBs3u. [IpencraBnenue o kiaccupukay OpraHn4eCKX BELIECTB

1.3

Homenknatypa  opraHuyeckux COEIMHEHHUHM  (CUcTEeMaTHdecKas) |
TPUBHAJIBHBIE  HA3BaHUS  BaXHEWMIIMX  MPEACTaBUTENEH  KIJIACCOB
OpraHUYeCKUX BEIIECTB

YTi1eBo0pOabI

2.1

AnKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKMH psax. Mertan M 3TaH —
npocTeiiye NpeACTaBUTENH aIKaHOB: (PU3MUECKHUE U XUMUYECKUE CBOMCTBA
(peakuuu 3aMenIeHus] U TOPEHUs1), HAX0XKJICHUE B MPHUPOJE, NOJIYyYCHHE U
IIPUMEHEHUE

2.2

AJKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKUI psil. DTUIEH U MPOIWIEH —
MPOCTEUIINE MPEACTABUTEIH aJIKEHOB: (PU3HMUECKUE U XUMUYECKHE CBOMCTBA
(peakuuy TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, THIpaTallid, OKHUCIEHUS U
MOJIMMEPU3AIIIH ), IOTyYEHUE U IPUMEHEHNE

2.3

Ankaauensl: OytagueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMUYECKHEe CBOMCTBA (peakiuus noaumepusanui). [lomydenue

CUHTETUYECKOTO KayuyKa U PE3UHbI

2.4

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUSI, TOMOJIOTHYECKUM Psifl. AlleTUIICH
— IPOCTENIINI IPEACTABUTEID AIKUHOB: COCTAB, CTPOCHHUE,

¢uznueckue M XUMUYECKHE CBOMCTBA (peakuuMd THAPUPOBAHUS,
rajlor€HUPOBaHNUS, TUPATALIUU, TOPEHNUS ), TOTYyUCHUE U IPUMEHEHUE

2.5

Apensbl. bensoin: cocraB, crpoeHue, GU3NIECKUE U XUMUYECKUE CBOMCTBA
(peakuuu TaJOreHUPOBAHUS U HUTPOBAHMS), MOJYYCHUE U MPUMEHECHUE.
Tostyos: coctaB, cTpoeHue, GU3NYECKUe U XUMUYECKUE CBOMCTBA (peakinu
rajoreHUpPOBAHUS U HUTPOBAHUS ), IOJIyYEHHE U TpUMEHEeHUE. TOKCUYHOCTh
apeHoB. ['eHeTHUecKas CBsI3b MEXAY YTIIEBOIOPOIaMH, PUHAIICIKAIIUMHU K
pa3JIMYHBIM KJ1accam

2.6

[IpupoaHbIE MCTOYHUKHU YTIIEBOAOPOAOB. lIpupoaHbiii ra3 u NOIyTHBIE
HedTsHbie ra3el. HedTh u ee mpoucxoxnenue. CrnocoObl mnepepadoTKu
He(TU: MEeperoHka, KPeKUHI (TEPMUYECKUM, KaTaTUTHUYECKUIi), MMHUPOIIHU3.
[IponykTel nepepaboTku He(DTHU, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yroJib ¥ MPOJIYKThI €r0 NepepadoTKu

Kucnopoaconepxaiiyie OpraHu4ecKre COeqUHEHUS
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3.1

IIpenenpHble OAHOATOMHBIE CHOUPTHI. MeETaHON W JITAaHON: CTPOCHHE,
du3nueckue U XUMHYECKHE CBOMCTBA (peaKIMu C aKTUBHBIMU METaJlIaMH,
raJIoreHOBOJIOPOJaMH, TOPEHHE), TpUMEHEHHE. BoAOpoIHbIE CBSA3U MEXKIY
MOJIEKYJJaMHA CHOUPTOB. JlelicTBME MeTaHOJIa M JTaHOJa HAa OpraHu3M
yenoBeka. MHOTOaTOMHBIE CITIUPTHI. DTUJIEHTIIUKOJIb U TJIMLEPUH: CTPOEHUE,
¢usznyecKkue M XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO IIETOYHBIMU
MeTajlllaMH, KaYEeCTBEHHAas peakIys Ha MHOTOATOMHbIE CIUPTHI). JleiicTBue
Ha Opranu3M yenoBeka. [[pumeHnenne ramuuepuHa U S3TUIICHTIINKOISA

3.2

deHout: CTPOCHUC MOJICKYIJIBI, (bI/ISI/I‘-ICCKI/IC 1 XMMHUYECKHE CBOMCTRBA.

Toxcuunocth penona. [lpumenenue gpenona

3.3

AJ'IBI[GFI/IIIBI N  KCTOHBHI. q)OpMaJIBI[CF na, ancTajlbACTua: CTPOCHHUC,
(1)I/I3I/ILI€CKI/IC 1 XMMHUYECKHE CBOMCTBA (peaKHI/II/I OKHUCJICHUA

1 BOCCTAaHOBJICHHUA, KQUCCTBCHHBIC peaKHI/II/I), IMOJIYUYCHHUC U IIPUMCHCHHUC

3.4

OnHOOCHOBHBIE TIpe/ieTbHbIE KapOOHOBbIE KHUCIOTHL. MypaBbuHaAs U
YKCYCHasi KHUCIIOTBI: CTpOEHUE, (PU3MYecKHne M XUMHUYECKHE CBOICTBA
(cBoiicTBa, 001IKE I KJIacca KUCIIOT, peaklysl ATepu(UKalig ), OJIy4eHNe
u npumeHeHue. CreapuHOBasi U OJIEMHOBAs KHUCJIOTHI KakK MPEACTaBUTEIH
BBICIIMX KapOOHOBBIX KHUCJIOT. MblIa Kak COJM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ICHCTBUE

3.5

Cnoxnble 3¢GUpPBl KaKk MPOU3BOAHBICE KApOOHOBBIX KuCHOT. [uaponus
cnoxHbIX 3¢upoB. Kupsl. ['naponaus xupos. [I[puMenenue Kupos.

buonornueckas poJib :KUpPOB

3.6

VYrneBonpl: cocraB, Kiaccuukanus — yriaeBoAoB  (MOHO-, JU- H
noymcaxapuabl). [Toko3a — mpocTeduii MOHOCaxapul: OCOOCHHOCTH
CTPOEHHUS MOJIEKYJIbI, PU3HMUECKHE U XUMUUYECKHE CBOMCTBA
(B3aumogetictBue ¢ runpokcuaoM meau (II), okucienne aMmMuayHbIM

pactBopoM okcuaa cepedpa (I), BoccTaHOBIeHHE, OpOXKEHHE TIIOKO3bI),
HaxXOXXJEHUE B TIPUPOJIC, MPUMEHEHHE, Onosorndeckas poib. DoToCHHTE3.
®pykTO3a KaKk M30Mep TIIOKO3bl. Kpaxman u 1euiroio3a Kak MpUpoIHbIe
nosmMepbl. CTpoeHre Kpaxmaia 1 HeUTroI03bl. OU3ndecKne 1 XUMUYCCKHE
CBOMCTBA KpaxMaia (THAPOIN3, KAUEeCTBEHHAS PEAKIIUSI C HOJIOM)

A30TcojIepKallie OpraHMYECKUEe COSTUHEHUS

4.1

AMMHOKHCIIOTBI KaKk aM(pOTepHbIE OpraHyecKue coequuenns. Puzndeckue
M XHMHYECKHME CBOWCTBA aMHMHOKHCIOT (Ha TpUMepe TJIMLUHA).
buonornueckoe 3HaueHne aMMHOKUCIOT. [lenTuasl
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4.2

benkn kak mpupojHBIE BBICOKOMOJIEKYJISIpHbIE coeAauHeHus. [lepBuunas,
BTOpUYHASA U TPETUUHAS CTPYKTypa 0eaKoB. XMMUYECKHUE CBOMCTBA OEIKOB:

IuapoOJIn3, ICHATYpalluA, KAUCCTBCHHBIC PCAKIINN Ha OenKku

BpICOKOMOJIEKYIISIpHBIE COETMHEHMS

5.1

OcHOBHBIE TOHATHUSI XUMUHU BBICOKOMOJIEKYJIIPHBIX COCIMHEHU: MOHOMED,
MOJIUMEP, CTPYKTYpPHOE 3BEHO, CTENEHb IMOJUMEpU3AIUU, CPEIHSS
MoJiekyJsipHas Macca. OCHOBHbBIE METO/bl CUHTE3a BBICOKOMOJICKYJISIPHBIX

COCI[I/IHCHI/Iﬁ — IMOJIMMCPHU3alUs U ITIOJIMKOHACHCAIIU

5.2

DOKCneprUMEHTAIbHBIE METOJAbl M3YYEHHUsl BEIIECTB M HX IPEBPAILCHHIA:
O3HaKOMJIEHHME C 0Opa3llaMyd HPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
MJ1aCTMAcC, KaydykoB. [lomydeHne CHHTETUHYECKOT0 KaydyKa U PE3HHbI

11 KJIACC IlpoBepsiemble TPeOOBAHMS K Pe3yJIbTATAM OCBOCHHSI OCHOBHOM
00pa30oBaTeIbHOM POrpaMMBbI

Kon IIpoBepsieMbie MPeAMETHBIE PE3YIBTATHI OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeILHON TPOTPaMMBI CPETHEr0 OOIIEro 00pa30BaHM
pe3yJbTaTa
1 Teopernueckre OCHOBBI XUMHUHU
1.1 Brnagenue cucteMol XUMHMYECKMX 3HAHWM, KOTOpas BKIIOYAET:

OCHOBOTOJIAraloIIKe MOHATHS  (XMMHUYECKUH  BJIEMEHT, aToM,
9JICKTPOHHAs 000JI0YKa aToMa, S-, P-, O-3JIEKTpOHHBIC OpOUTAIN
aTOMOB, HMOH, MOJIEKYJa, BaJIEHTHOCTb, DJEKTPOOTPHUIATEIBLHOCTD,
CTENIEHb OKHUCJIEHUS, XUMHYECKas CBA3b, MOJb, MOJSIpHas Macca,
MOJISIPHBIM 00bEM, KpHUCTAJUIMUECKasi PEIIeTKa, TUIbl XUMHUYECKHUX
peakiui (OKMCIUTEIBbHO-BOCCTAHOBUTEIIBHBIE, AK30- u
OPHAOTEPMUYECKHE,  pPEaKIMd  HWOHHOTO  OOMEHa),  pPacTBOp,
AIEKTPOJIUTHI, HEIJIECKTPOIUTHI, AJICKTPOTUTHYECKAs JAUCCOIHAIINS,
OKUCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOW peakiuu,
XUMUYECKOE  pPaBHOBECHE); TEOpPUHM U 3aKOHBI  (Teopus
AIEKTPOJUTHYECKON aucconumannu, llepuonnueckun 3akon J[.U.
MeHneneeBa, 3aKOH COXpPaHEHUS  MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUN  SI3bIK  XUMHUHU, (PAKTOJOTMUYECKUE CBEICHHUS O
CBOMCTBax, COCTaBe, IOJYyYEeHWH M OE30MaCHOM HCIOJIb30BaAHUH
BOKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATEIIbHOCTH YEJIOBEKa
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1.2

ChopMupoBaHHOCTh YMEHHI BBISABIATh XapaKTEPHBIE MPU3HAKU H
B3aMMOCBSI3b U3YUYECHHBIX IIOHATHH, NPUMEHATH COOTBETCTBYIOIIUE
IIOHATUS IIPU OIMCAHUM CTPOCHUS U CBOWCTB HEOPraHUYECKUX
BEIIECTB U WX NPEBPAILICHUMN; BBISIBIATH B3aUMOCBSI3b XUMHUYECKHUX
3HaHUU c MOHATUSMU 151 [IPECTABICHUSIMU IPYTUX
€CTECTBEHHOHAYYHBIX PEAMETOB

1.3

BnajgeHre OCHOBHBIMH METOJaMH HAYYHOTO IO3HAHUS BEIIECTB U
XAMHYECKUX sIBIICHUH (HaOMIOJeHNEe, W3MEpEeHHe, SKCIICPUMEHT,
MOJICTUPOBAHUE)

1.4

ChopMupoBaHHOCTh YMEHHI ONpPENEATh BAJICHTHOCTh M CTEMEHBb
OKHCJICHUSI XUMHYECKMX OJJEMEHTOB B COCJAMHEHHUAX Pa3IMYHOIO
cCoCTaBa, BHJ XUMHUYECKOM CBS3M  (KOBAJICHTHas, HOHHAas,
MeTaJUThdecKasi, BOJOPO/IHAS) B COCIUHEHUSX, TUIT KPUCTAJUTHICCKOM
pelIeTKH KOHKPETHOTO BellecTBa (aTOMHasl, MOJICKYJIIpHAs, HOHHAs,
MeTaJUTH4YecKas)

1.5

CdopMupoBaHHOCTh YMEHUI OINPEACNIATh XapaKTep CPeIbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUI

1.6

CpopMUpOBaHHOCT, ~ YMEHHS  KJIacCU(UIIMPOBATh  XUMHUUYECKHUE
peaKIyy MO Pa3IMYHBIM PU3HAKAM (YHUCITY U COCTABY pearupyrommx
BEILIECTB, TEIJIOBOMY O3(P(DEKTy peakii, H3MEHEHUIO CTereHeu
OKHCIICHUSI ~ DJIEMEHTOB,  OOpaTUMOCTH  pEaKIud,  Yy4acTHIO
Karaau3aTopa)

1.7

ChopMupoBaHHOCTh YMEHUH COCTaBJISATh YPAaBHEHHSI PpEAKIMM
PA3IMYHBIX TUIIOB, IIOJHBIE W COKPAILECHHBIE YPABHEHMS pEaKLUU
MOHHOTO0 OOMEHA, YUUTHIBAs YCIOBHSI, IPU KOTOPBIX 3TH PEAKIUU UITYT
J10 KOHLIA

1.8

CdopmupoBaHHOCTh YMEHUHN TPOBOJAUTH PEAKITNH, TOATBEPKIAIOIINE
KAQ4eCTBEHHBIM COCTAB PA3JMYHBIX HEOPTaHUYECKUX BEILECTB,
pacno3HaBaTh OMBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX
pPacTBOpAaX HEOPraHUYECKHX BEIIECCTB

1.9

CdopmMupoBaHHOCTH YMEHHUM pacKpbIBaTh CYIIHOCTb
OKHCIIUTEIIbHOBOCCTAHOBUTEIIBHBIX peakuuin MIOCPENCTBOM
COCTaBJICHUS

3JIEKTPOHHOTO OajlaHCca 3TUX peaKui
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1.10

CdopmupoBaHHOCTh yMEHUN OOBACHITH 3aBUCHUMOCTH CKOPOCTH
XUMHUYECKOHN peakliy OT Pa3InyHbIX (PaKTOPOB

1.11

ChopMupoBaHHOCTh YMEHUM OOBICHATH XapakTep CMEIICHUS
XUMHUYECKOTO paBHOBECHS B 3aBUCUMOCTH OT BHEUTHETO BO3/IEHCTBHUS

(mpunIUT Jle [atenbe)

OO6u1as 1 HeOpraHUYeCcKask XUMUs

2.1

CdopmupoBaHHOCTh YMEHUN pacKpbiBaTh CMbICT [lepuomnyaeckoro
3aKOHa .. MenneneeBa u JIEMOHCTPUPOBATh ero
CUCTEMATU3UPYIONIYI0, OOBSCHUTEIBHYIO W  MPOTHOCTHYECKYIO

byHKIIUN

2.2

ChopMHpOBaHHOCT, ~ YMEHUH  XapaKTEpPHU30BaTh  DJICKTPOHHOE
CTPOCHHE aTOMOB XHMHYECKHX »d3jieMeHToB 1 — 4 mnepuoaos
ITepnoanueckout cucteMbl XuMuueckux 3yiemeHToB [[.1. Menneneena,
UCIOJB3Yysl  IOHATHA  «S-, P-, O-2JCKTPOHHBIE  OpOUTAIHY,
«QHEPTreTUUYECKUE YPOBHUY», OOBSACHITH 3aKOHOMEPHOCTU M3MEHEHUS
CBOMCTB XMMHYECKHX 3JIEMEHTOB M MX COCIMHECHUU IO MEPUOJaM U
rpynnam llepuoandeckon cucrtemMbl XUMUYECKHX dieMeHToB J[.U.
Menneneena

2.3

ChopmMupoBaHHOCTh YMEHUN XapaKTEPHU30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOWCTBA HEOPTraHMYECKUX BEIIECTB  PA3TUYHBIX
KJIACCOB, MOATBEPKAATh CYIIECTBOBAHNUE T€HETUUECKON CBSI3U MEXK]Y
HEOPraHUYECKUMH BEUIECTBAMU C TIOMOIIbIO YPaBHEHUI

COOTBCTCTBYIOIIHNX XUMHNYCCKHX peaKuHﬁ

2.4

ChopmMupoBaHHOCTH YMEHMM  YCTAaHABIMBATh MPUHAJICKHOCTD
HEOPTaHUYECKUX BEUIECTB MO MX COCTaBY K OINPEIEIEHHOMY KJIaccy
(rpynne) coenuHeHUM (IpOCThIE BEIIECTBA — METAJUIBI K HEMETALIBI,
OKCHJIbI, OCHOBAHMSI, KUCIIOTHI, aM(pOTEPHBIE TUIPOKCHUIBI, COJTH)

2.5

CdhopmupoBaHHOCTH YMEHUN HCIIOJIB30BATh XUMHUECKYIO CUMBOJIMKY
JUIsL  cocTaBlieHUs: (OpMyJ BEIIECTB W YPAaBHEHHM XUMHUYECKUX
peakuuii, cucreMaruyeckyro HomeHkiarypy (IUPAC) u TpuBuanbHbie
Ha3BaHUS OTACJIBHBIX HEOPraHWYECKUX BELIECTB (yrapHbIi ras,
VIJIEKUCIIbIA a3, aMMHakK, ranieHasi U3BeCTb, HEraileHash H3BeCTb,
NUTHEBAS COJA, TUPUT U APYTHE)
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2.6

ChopMupoBaHHOCTh YMEHUI XapaKTEPU30BaTh (OMHUCHIBAThH) OOIIHE
XUMHUUYECKHE CBOMCTBA HEOPTaHUYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB,
NOATBEPXKIaTh  CYIIECTBOBAHHE TEHETUYECKOW CBSI3U  MEXKIY
HEOPTraHWYECKUMH BEIIECTBAMU C MOMOIIBIO YpaBHEHUHN

COOTBCTCTBYIOIIHNX XUMHNYCCKHUX peaKuHﬁ

2.7

CdhopmupoBaHHOCTH YMEHUH IIJIAHUPOBATH U BBHITIOIHATH XUMUYECKHIA
IKCIIEPUMEHT (pa3iokKeHHe MEepOKCHAa BOAOPOAA B MPHUCYTCTBUHU
KaTaJn3aropa, ofnpeaeseHre Cpebl paCTBOPOB BEUIECTB C MOMOIIBIO
YHUBEPCAJIbHOTO WMHIUKATOpA, BIUSHUE Pa3IUYHBIX (PAKTOPOB Ha
CKOPOCTb XUMHYECKOM peaKIMM, pPEaKIU HOHHOIO OOMEHa,
KayeCTBEHHbIEC PEaKlUu Ha Cylb(dar-, KapOOHAT- U XJIOPUA-aHUOHBI,
Ha KaTMOH aMMOHHSI, PeIICHNE YKCIIEPUMEHTAIBHBIX 3a/1a4 M0 TeMaM
«Metamne» u «Hemeramis») B COOTBETCTBUH C IPABUIIAMU TEXHUKH
0e30MacHOCTH MpU OOpallleHWH C BELIECTBAMH M J1ab0OpaTOPHBIM
o0Opy/lOBaHUEM;  NPEACTaBISATb  PE3yNbTaTbl  XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alluCH YpPaBHEHUH COOTBETCTBYIOILUX
peakuuii 1 GopMyITUPOBATH BBIBOBI HA OCHOBE 3THUX PE3YIbTaTOB

2.8

CdopmMupoBaHHOCT, YMEHUN COOJIIOAATh MpaBujia MOJb30BAHUS
XUMHUUYECKON TOCYyI0M U JabopaTopHBIM OO0OpPYIOBAHHEM, a TaK¥kKe
npaBuiia OOpaIleHus ¢ BEIIECTBAMHU B COOTBETCTBUH C UHCTPYKIIUSAMHU
10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OMBITOB

2.9

ChopMUpOBaHHOCT, ~ YMEHUW  XapaKTEpU30BaTh  XUMHUYECKUE
ITPOLIECCHI, JIEKAIIUE B OCHOBE ITPOMBILIJIEHHOTO TOJYyYEHUsI CEPHOU
KHUCJIOTHI, aMMHAaKa, a TaKke CPOPMUPOBAHHOCTH MPEACTABICHUM

00 00X HAYYHBIX TPUHITUIIAX U SKOJOTHYECKUX MpodiemMax
XUMHUYECKOTO TIPOU3BOJICTBA

XUMUS U )KU3HBb. PacueTsl

3.1

CdopMupOBaHHOCTh TPEACTABICHUM O XUMHUYECKOM COCTaBJISIONICH
€CTECTBECHHO-HAYYHON KApTUHBI MHUpPA, POJM XUMHM B TMO3HAHUU
SABJICHUW TPUPOAbI, B (POPMUPOBAHWU MBIIIJIEHUS W KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAUMOU ISt
pelieHus] TPAKTUYECKUX 3a7ad W DKOJOTUYECKH OOOCHOBAHHOIO
OTHOUIEHHUS K CBOEMY 3JI0POBBIO U IPUPOAHOM Cpelie

3.2

CdhopmupoBaHHOCTH YMEHHU KPUTHYECKHU aAHaJIM3UPOBATh
XUMHUYECKYI0 HH(QOpMALMIO, MOJYy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB
(cpencTa MaccoBOi KOMMYHUKALIMK, ceTh IHTEpHET U ipyrue)
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3.3

ChopmupoBaHHOCTh YMEHHMI COOJIONATh TpaBUja SKOJOTUYCCKU
IIEJIECO00Pa3HOTO TIOBEJCHUSI B OBITY W TPYIOBOW NEATEIHHOCTH B
[EJSIX COXPAHEHUS CBOETO 3/J0POBbSI M OKPYXAIOMICH MPHPOIHOM
Cpensl

3.4

Oco3HaBaTh OINIACHOCTb BO3JECUCTBUS HA JKUBBIC OpPraHU3MBbI
OIIPEEIICHHBIX BEIIECTB, IOHUMAast cMbIci mokazatens [IIK, moscHaTh
Ha MPUMEPAX CIIOCOOBI YMEHBILICHUS U MPEIOTBPALLECHHUS UX BPETHOTO
BO3J/ICUCTBUS HA OPraHU3M Y€JIOBEKA

3.5

ChopmMupoBaHHOCTP ~ YMEHHUW  TPOBOJWUTH  BBIYUCICHHS  C
UCIIOJIb30BAaHUEM TOHSTHUSI «MaccoBasi JIOJsl BEIIECTBA B PacTBOpE»,
OOBEMHBIX OTHOIICHWH Ta30B MPH XUMHUYECKHUX PEAKIHIX, MacChl
BEIIeCTBAa WM 00BbeMa ra3oB MO M3BECTHOMY KOJIIMYECTBY BEIIECTBA,
Macce WM 00beMy OJHOTO M3 YYaCTBYIOIIUX B PEAKIMHU BEIIECTB,
TeI10Boro »(Pexra peakiiu Ha OCHOBE 3aKOHOB COXPAHEHUSI MaCChl
BEII[ECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTUH

HpOBepHeMl)Ie AJIEMEHTHBI COACPKAHUA

Kon [IpoBepsieMblil 2JIIEMEHT COIEPKAHUS
1 TeopeTnueckre OCHOBBI XUMUH

1.1 | Xumuueckuii smemeHT. ATOM. SIApo aToma, H30TOMBL DJIEKTPOHHAS
000109Ka. JHEPTeTUYECKUE YPOBHU, MOYPOBHU. ATOMHBIE OpOUTAIH, S-, P-
, d-amemenThl. OCOOCHHOCTH PacIpe/Ie/ICHUs 3JICKTPOHOB 10 OPOUTAIIAM B
aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DOnexkTpoHHasi KOH(GUTYpaIis aTOMOB

1.2

ITepnonnyeckuit 3akoH u Ileproanueckas cucreMa XUMAYECKUX 3JIEMEHTOB
.. MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHa U llepuommnueckoit
CUCTEeMBbl XUMH4YECKUX OdJiemeHToB J[.M. MeHneneeBa ¢ COBpPEMEHHOU
TEOpUEH CTPOCHUSI AaTOMOB. 3aKOHOMEPHOCTM M3MEHEHHS CBOMCTB
XUMHUYECKUX AJIIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
[0 TpynnaM M nepuojaM. 3HaYEHUE NMEPUOJANYECKOrO 3aKOHA B PA3BUTHHU
HAYKHU
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1.3

Crpoenune BemecTBa. XHMHMYECKass CBsA3b. Buabl XUMHUYECKOH CBS3U
(KoBaJieHTHasl HEMOJISIpHAsl W NOJIApHAs, MOHHAs, MeTajuinueckasi). MoHbL:
KaTUOHBI U aHMOHBL. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM XMMHUYECKOU
cBsi3H (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN). BogoponHas cBs3b

1.4

BaneHTHOCTE. 9JI€KTpOOTpI/IHaTCHLHOCTB. CreneHb OKHUCIICHUS

1.5

BemectBa MOJIEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUS. 3aKOH
IOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAUIMYECKUX PELIETOK.
3aBUCHUMOCTB CBOMCTBA BEIIECTB OT THIA KPUCTAIUIMYECKON PEHIETKH.
ITonsiTHE O TUCIIEPCHBIX cucTeMax. VICTHHHBIE U KOJUIOUAHBIE PACTBOPHI.

MaccoBasi 10JIs1 BEIIECTBa B PacTBOpE

1.6

Knaccuduxanus HEOPTaHUYECKHUX COEIMHEHUH. Homenknatypa

HCOPraHNYCCKHUX BCIIICCTB

1.7

Xumuueckas peakuus. Kiiaccuukanus XUMUYECKHMX — peakluid B
HEOPraHWYEeCKOM W OPraHMYeCKOW XHWMHH. 3aKOH COXPaHEHUS MacChl
BEILIECTB, 3aKOH COXPAHEHUSA W MPEBPALICHUS JHEPTUU NPU XUMHUYECKUX
peaxkuuax

1.8

CKOpOCTh peakuu, ee 3aBUCUMOCTb OT Pa3JInYHbIX (DAKTOPOB

1.9

OOpatumble peakuuu. XuMHueckoe paBHoBecue. DaKkTOpbI, BIUAIOLINE HA
COCTOSIHME XUMHUYeCKOT0 paBHOBecHs. [Ipunnun Jle [llaTense

1.10

OnekTponutuyeckas nuccoruanus. CUIbHbBIE U ClIa0bIe SJICKTPOJIUTHI.
Cpena BOIHBIX pacTBOPOB BEIIECTB: KUCAs, HEUTpalibHas, IEI0YHAs.

Peakimu noHHOro oOMeHa

1.11

OKHCIUTEILHO-BOCCTAHOBUTEIIHLHBIC pe€aKuunn

Heoprannueckas xumust

2.1

Hemerannel. Ilonoxenne ©HemetaisioB B llepuomnueckon cucreme
xuMuueckux oanemeHToB J[.M. MenaeneeBa m OCOOCHHOCTH CTPOSHHUS
aToMOB. @U3MYECKUE CBOMCTBA HEMETAJIOB. AJUIOTPONUS HEMETAIIIIOB

(ma mpuMepe kucmopoaa, cepsl, pochopa u yriepona)

2.2

XUMHUYECKHE CBOMCTBA BaKHEUINIMX HEMETAIOB (TajJOT€HOB, CEPhI, a30Ta,
docdopa, yriepoga W KpeMHHUS)) U MX COEIMHEHHH (OKCHUIOB,
KHCJIOPOJICOJIEPIKAIIMX KHUCIIOT, BOJOPOAHBIX coenuHeHui). [Ipumenenue
BaXXHEHMIIIMX HEMETAJIOB U UX COCIUHCHUI
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2.3

Mertambl. [lonoxenne metaimioB B [lepruoanyeckor cucreMe XUMHUYECKUX
sanementoB J.M. MenneneeBa. OcoOEHHOCTH CTPOEHHS SJIEKTPOHHBIX
000s04eKk aToMoB MeTayuioB. OOmue (Qu3nueckue CBOMCTBA METAILIOB.
CnuiaBbl METAUIOB. DJIEKTPOXUMHUYECCKUH PsiJT HAMPSHKEHUN METAIIJIOB

2.4

XUMHUYECKUE CBOWCTBA BAXKHEHUINMX METAIOB (HATPHM, Kalvid, KaJdblUM,
MarHui, alfOMUHUN, [IKMHK, XPOM, JKeJIe30, MeJIb) U UX coeauHeHui. Oomme
CIOCOOBI MOTy4YEHHs MeTaUIoB. [[puMeHeHrne MeTamioB B ObITY U TEXHUKE

2.5

I'eneTnueckas CBA3b HCOPIraHMYICCKHUX BCHICCTB, IMPpUHAIJIC)KAINUX K
Pa3JINYHbIM KlIaCCaM

XUMHUS U )KU3HD

3.1

Ponp xumun B oOecrieueHUH BKOHOFHQGCKOﬁ, BHGPFGTHHGCKOﬁ )51 HPIHIGBOﬁ
6€3OHaCHOCTI/I, pasBUTHU MCAWIUHBI. Ilonsatue o HAay4YHbIX MCTOAAX
ITI03HaHHMs BCIICCTB 1 XMMHNYCCKHUX peaKuHﬁ

3.2

[IpencraBnenuss 00 OOMmMMX HAyYHBIX MPUHLOMIAX [POMBIIIEHHOTO
IIOJIyYEHHMs BOKHEUIINX BEIIECTB. YeIIOBEK B MUPE BEILECTB U MAaTEPUAJIOB:
BAKHEMIINE CTPOUTENIBHBIE MaTEpHUalbl, KOHCTPYKIIMOHHBIE MaTEpPHabI,
KpPAcCKH, CTEKJIO, KEpaMuKa, MaTepHasbl IJIs JJIEKTPOHUKHN, HAHOMAaTEpHUaJlbl,
OpraHUYeCKUE U MUHEPAJIbHbIE YI00pEHHUS

3.3

XuMusi U 370pOBbE UEOBEKa: IMpaBUJIa HUCMOJb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia OE30MaCHOTO MCIOJIB30BAHMS MPENapaToB ObITOBOU
XUMHUHU B IOBCEHEBHOM JKU3HU
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