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OdenepanpHas pabouas mporpaMmMa 1Mo Y4eOHOMY TIpeaAMeTy  «XUMUSD)
(yrmyOn€éHHBI ypOBeHbB) (mpeaMeTHas o0iacTh «EcTecTBEHHO-HAy4YHBIC MPEAMETHI»)
(mamee COOTBETCTBEHHO - MPOTpaMMa MO XWMHH, XMMHS) BKIIIOYAET TMOSICHUTEIBHYIO
3aMuCKy, COJep KaHNe OOYyUCHHUsI, TUIAHUPYEMbIC PE3yIbTaThl OCBOCHHUS MPOTPAMMBI IO
XUMUH, TEMAaTHUECKOE TJIAHUPOBAHMUE.

HOACHUTEJBHASA 3AIIMCKA

[Iporpamma o XxuMHUM Ha YpOBHE CpeliHEro oOI1ero oopa3oBaHus pazpaboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 No 273-®3 «0O06 oOpa3oBaHuH B
Poccuiickoii ®epepaunn», TpeOOBaHMN K pe3yabTaTaM OCBOEHHS (enepanbHOu
oOpasoBarenbHOM  mporpamMmbl  cpeaHero  obmiero  oopaszoBanuss(POIl  COO),
npeacTaBiieHHbIX B DeiepaibHOM rocy1apcTBeHHOM oOpaszoBaTenbHOM cTangapte COO,
¢ yuérom KoHnenuu npenogaBanus yueOHOTro mpeaMeTa « XuMush» B 00pa3oBaTesIbHbIX
opranuzanusx Poccuiickoit deaepaiuu, peaau3yrolmnX OCHOBHBIE 00pa3oBaTEIbHBIE
IIPOrpamMMBbl, U OCHOBHBIX ITOJIOXKEHUH «CTpaTernu pa3BuTHs BocnuTaHus B Poccuiick oi
®enepanuu Ha nepuoa g0 2025 rona» (Pacmopsixenue IlpasutensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMusi Ha ypoBHE YIiyOJEHHOIO M3YyYEHHUs 3aHUMAET BA)KHOE MECTO B CHUCTEME
€CTECTBEHHO-Hay4HOro ooOpa3zoBanusi yuammxcs 10-11 kmaccos. M3yuenue mpeamera,
peayinzyeMoe B yclIoBHUSX IU(pdepeHIIMpoBaHHOT0, MPOPUILHOr0 00yUeHus, TPU3BAHO
oOecreunTh 001Ie00pa30BaTEIbHYI0 U OOLIEKYIbTYPHYIO MOJTOTOBKY BBITYCKHUKOB
IIKOJIbI, HEOOXOUMYIO JJIA aJanTaluu UX K ObICTPO MEHSIIOUIUMCS YCIOBUSAM KU3HU B
COLIMYME, a TaKXe JUIsl MPOJOJKEHUs] OOy4YEeHHs] B OpraHu3alusIX npodhecCuoHaIbHOrO
00pa3oBaHuUsl, B KOTOPBIX XUMHSI SIBJSIETCS OTHOM U3 MPUOPUTETHBIX JUCIUIUIMH.

B mporpamme mo XMMHUM HazHauy€HUE MpeaMera «XUMHs MOJy4aeT MoApOoOHYIO
MHTEPIIPETALNIO B COOTBETCTBUM € OCHOBoOMonararomumMu nosoxenusamu @rroc COO o
B3aMMOOOYCIIOBJIEHHOCTH IIEJIeH, CO/lepKaHusl, pe3yJIbTaTOB O0yUYeHUs] U TPEOOBAHUM K
YPOBHIO TOATOTOBKU BBITYCKHUKOB. CBHJIETEIBCTBOM TOMY SIBISIIOTCS CIIEIYIOIIUE
BBITIOJIHSIEMbIE TPOrPaMMOi 110 XUMUU (QYHKIIUU:

- MH(POPMAIMOHHO-METOANYECKAsl, peann3alus KOTOpoi 0OecreunBaeT MoJIyueHne
NpEJCTaBICHUST O LENAX, COACepXKaHUM, OOIed cTpaTernd OOydeHHUs, BOCHUTAHUSA U
pa3BUTUSL OOYYArOIIMXCS CPEICTBaMHU IPEIMETa, M3Yy4aeMOIro B paMKaX KOHKPETHOIO
npodus;

- OpraHu3alMOHHO-TUIAHMpYIOUIasi, KOTopas MpeAyCMaTpUBAET OIpe/eleHuE:
MPUHIUIIOB CTPYKTYPUPOBAHMS U TIOCIEI0BATEIbHOCTY U3YyUYEHUs YUeOHOTO MaTepuana,
KOJIMYECTBEHHBIX M KAYECTBEHHBIX €r0 XapaKTePUCTUK; MOAXOAOB K (HOPMHPOBAHUIO
collepKaTeIbHOM OCHOBBI KOHTPOJISI M OLEHKH O0O0pa3oBaTeNIbHbIX JOCTHXKEHHM
oOydJaroniuxcst B paMKax MTOTOBOW aTrTecTallid B (OpMe €IUHOr0 ToCyIapCTBEHHOI'O
9K3aME€Ha N0 XUMHH.
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[Iporpamma aJist yriryOJIEHHOTO U3YYEHUSI XUMUHU:

- YCTaHaBJIMBa€T WHBAPUMAHTHOE MPEIMETHOE COJEp)KaHHe, 00s3aTesbHOE st
U3YYeHUS B paMKax OTACJIbHBIX MpoQuiei, mnpeaycMaTpUBaeT paclpeleiieHue u
CTPYKTYPUPOBAHHME €ro IO KjaccaM, OCHOBHBIM COJEP)KaTeIbHBIM JIMHUAM/pa3jesiaM
Kypca,

- NaéT TpUMEpHOE paclpeneieHre y4eOHOTO BpPEMEHH, PEKOMEHAYEMOTo s
W3YUYCHHUS OTMCIIbHBIX TEM;

- TpeasiaraeT MPUMEpHYI0 TOCIeA0BaTEIBLHOCTh U3yUEHHU yueOHOro MaTepuana ¢
y4ETOM JIOTUKH OCTPOCHUSI Kypca, BHYTPUIPEAMETHBIX U MEXKIPEIMETHBIX CBSI3EH;

- 1a€T METOJMYECKYIO MHTEPHpPETALMIO LeJed W 3aJad M3y4eHHs IMpeaAMeTa Ha
yrayOIEHHOM YPOBHE C YIETOM COBPEMEHHBIX IIPUOPUTETOB B CHCTEME CPEHETO OOIIETO
00pa3oBaHus, COAECPKATEIBHON XapaKTEPUCTUKHU IIIIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS
OCHOBHOU 00pa30oBaTesIbHON MpOrpaMMBbl CpeHero o01iero o0pa3oBaHus (TUYHOCTHBIX,
METaNpeIMETHBIX, TMPEIMETHBIX), a TakkKe C¢ Y4ETOM  OCHOBHBIX  BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUI O0O0yYarolerocss IO OCBOEHUIO COJEp KaHUs
MpeaMeTa.

I[lo Bcem Ha3BaHHBIM TMO3UIUAM B TMpOrpaMMe MO XHUMHUHU MPEAyCMOTPEHA
IIPEEMCTBEHHOCTh ¢ 00y4€HHEM XMMUU Ha YPOBHE OCHOBHOT'O 001Iero ooOpa3zoBaHus. 3a
npejesiaMd YCTaHOBJIEHHOM MpOrpaMMoi MO XUMHUHU 00s3aTelbHON (MHBApUAHTHOM)
COCTABJISIIONICH COJepKaHusl y4eOHOro mpenmera «XuMHUs» OCTaETCs BO3MOXKHOCTD
BHIOOpAa €ro BapUaTUBHOM COCTABIISIONICH, KOTOpas JOJDKHA OIpEAeNaThcs B
COOTBETCTBHUH C HAMPABIEHUEM KOHKPETHOTO POt 00yUeHUsI.

B cootBercTBUM ¢ KOoHIenTyalibHbIMU TTONOkeHUAMU PI'OC COO o0 HazHaueHUH
MpeaAMETOB 0a30BOTO M yriayOn€HHOTO ypoBHEH B cucrteme auddepeHIIMPOBAHHOTO
oOy4eHHsI Ha YPOBHE CPEIHEro O0IIero oOpa3oBaHUsS XMMHUS HAa YPOBHE YriIyOiIEHHOTO
M3YUYCHHS] HAIpPaBICH HA peaju3alMi0 MPEEMCTBEHHOCTH C MOCIEAYIOIIUM HTaroM
MOJIyYeHUS] XMMHYECKOro 0o0pa3oBaHHMS B paMKaxX M3y4YEHUS  CICIHAIbHBIX
€CTECTBEHHO-HAYYHbIX M XUMHYECKHX JUCUUIUIMH B By3aX M OPraHU3AIUSAX CPEIHETO
nmpodeCCHOHAIBHOTO 00pa3oBaHus. B 3Tol CBsA3M H3ydeHHE TMpeaMera «XUMUS»
OPUEHTHUPOBAHO MPEUMYUIECTBEHHO Ha PACHIMPEHHUE U YIIyOJeHUE TEOPETUYECKOH U
MPaKTUYECKOM TMOATOTOBKH OOYy4YalOIIMXCSA, BBIOPABUIMX ONPEACIEHHBIA MPOPUIIb
oOy4eHHs, B TOM YHUCJI€ C MEPCIEKTUBON MOCIEIYIOUIEr0 MOTYYEHUS XUMUYECKOTO
o0pa3oBaHMsI B OpraHu3alusix MpodeccuoHanbHOro odOpa3zoBanus. Hapsay ¢ stum, B
ceere TpeboBanuii ®I'OC COO k miaHupyeMbIM pe3yibTaTaM OCBOEHHUS (enepanbHOU
o0pa3oBaTeIbLHON MPOTPaMMbl CpeHEro OOIIero oO0pa3oBaHUs W3YYEHHE MpeaMeTa
«XUMUS» OPUEHTHUPOBAHO TaKKE Ha peUIeHUE 3a7ady BOCIHUTAHUS W COLHUAIBHOTO
pa3BUTHS O0y4aroIuxcs, Ha GOPMUPOBAHUE Y HUX OOIIEUHTEIUIEKTYalbHBIX YMEHUH,
YMEHHUM paldoHalu3alul y4eOHOro TpyJa U O0OOIIEHHBIX CIOCOOOB JEATEIbHOCTH,
MMEIOIIUX MEXIUCIUILUTMHAPHBIN, HAIIIPEIMETHBINA XapaKTep.

CocTrapnsOmUMHA  TpeaMeTa «XHUMHs» Ha YPOBHE YIIyOJEHHOTO HW3y4YeHUs
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ABIISIOTCS YIITyOn€HHbIE Kypehl - «Oprannueckas XxumMusi» 1 «O011as 1 HeopraHudeckast
xumusi». llpu ompeneneHun mMOAXOAOB K OTOOPY M CTPYKTYpHOH OpraHu3aluu
collepKaHUsl 3TUX KYpCOB B IpOrpamMMe MO XWMHH 33 OCHOBY MPHUHATHI IOJOKEHUS
OI'OC COO o paznuuusx 6a30BOro U yriayOoJIEHHOTO YPOBHEH N3YUCHUS MTPEIMETA.

OcHoBY conepxanusi KypcoB «Opranndeckas Xumus» 1 «O011as 1 HeopraHudeckas
XUMHS» COCTABJISIET COBOKYINHOCTb MPEIMETHBIX 3HAHWW M YMEHUH, OTHOCALIUXCA K
0a30BOMY YPOBHIO M3Y4EHMs MpeAMETa. JTa CUCTEMA 3HAHUW IOJy4aeT OINpeneaeéHHOe
TEOPETUUECKOE JOMOJHEHHUE, TO3BOJISIFOIIEE OCOZHAHHO OCBOUTH CYIIECTBEHHO OOJIBIIMMA
00BEM (QaxTosornyeckoro Marepuana. Tak, Ha YIJIyOJEHHOM YypOBHE W3y4YeHUs
npeaMeTa oOecrieyeHa BO3MOYKHOCTh 3HAUUTENBHOIO YBEJIMYEHUS] O00bEMa 3HaAHUU O
XUMHUYECKHUX JJIEMEHTaX M CBOWCTBAX MX COEAVMHEHUH Ha OCHOBE pACUIMpPEHUs M
yriyOJieHusT TPEACTaBICHUH O CTPOGHMHM BEILIECTBA, XHUMHUYECKOM CBA3M U
3aKOHOMEPHOCTSAX MPOTEKAHMSI PEAKLUUH, pPacCMaTpUBAaEMBIX C TOYKUA 3pEHHUS
XUMUYECKOM KWHETUKM W TEPMOJMHAMUKHU. [I3ydeHHE IEepUOIMYECKOrO 3aKOHA U
[leprognueckoil cUCTEMBbl XMMHMUYECKHUX JJIEMEHTOB Oa3upyeTrcs Ha COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKUX IPEJICTABICHUAX O CTPOCHUM aroma. XHMHYECKas CBS3b
OOBSCHSIETCSI C TOYKHM 3PEHMsI HPHEPreTMUECKUX H3MEHEHUM Mpu e€ o0pa3oBaHUU U
pa3pylIeHNH, a TAK)KE C TOUKU 3PEHUsS MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUIIOB
peakuuii JomnojHseTcs (OPMHPOBAHMEM NPEACTABICHUM 00 3IEKTPOXUMUUYECKUX
MpoIeccax W AJIEKTPOJIM3€ PacIUIaBOB M PacTBOPOB BEHIECTB. B Kypce opraHudeckoi
XUMUU [PU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH COEAMHEHUH yaensieTcs ocoboe
BHHMaHHE BOIpocaM OO0 3JEKTPOHHBIX 3(@eKTax, 0 B3aMMHOM BIUSHUU ATOMOB B
MOJIEKYJIaX U MEXAHU3MaX PeaKIuil.

Oco0oe 3HaueHHE MMEET TO, YTO Ha COJIEpKaHUE KYpCOB XMMHUHU YTIyOJIEHHOTO
YPOBHSI M3YUYEHHMS MJI1 KJIACCOB ompeneféHHoro npoduis (riaBHBIM o0pa3oM Ha HX
CTPYKTYPY U XapakTep JOMOJHEHUH K 00IEel cCucTeEME MPEIMETHBIX 3HAHUI ) OKa3bIBAIOT
BIIMSIHUE CMEXHbIE npeaMeThl. Tak, HanmpuMep, B COAEpKAHUM IpeIMEeTa JJis KIaccoB
XUMUKO-(U3UUEeCcKOro nmpo@uiist 00JIb110€ 3HAUEHUE OYIyT UMETh 3JEMEHThl Yy4eOHOTro
Marepuana no oouiet xumuu. [lpu n3ydeHnn npeaMera B JaHHOM CiIy4ae akIeHT OyaeT
c/ieJlaH Ha OOIIHOCTh METOJOB MO3HAHUS, OOLIHOCTh 3aKOHOB M TEOPUH B XUMHUH U B
(bu3MKe: aTOMHO-MOJIEKYJIsipHasi Teopusi (MOJIeKyJsipHasi Teopus B (PU3MKE), 3aKOHBI
COXPaHEHUS MacChl U SHEPTUH, 3aKOHBI TEPMOJUHAMUKH, MIEKTPOIN3a, IPEICTABICHUS O
CTPOEHUH BEILECTB U APYTOE.

B 10 *e BpeMs B colep)kaHUU IMpenMeTa Ui KJIacCOB XMMHKO -OMOJIOTHUYECKOTO
npoduist 60BN yIEeTBHBIN BeCc Oy/leT UMEeTh opraHuveckas XxuMus. B aTom ciydae
MPEIOCTABIIACTCS BOBMOKHOCTE AJIsl 00Jiee 0OCTOATEIBLHOIO PACCMOTPEHH ST XUMHUYECKOM
OpraHM3aliMi KIETKH KaK OHOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOW BXOIAT, K
npUMepy, TaKHe CTPYKTYpHble KOMIIOHEHTBI, KakK JIMMUJIbI, OCJIKH, YTJIEBOJBI,
HYKJIEMHOBBIE KHUCJIOTBI W apyrue. IIpm 3ToM 3HaHHMA O COCTaBe W CBOMCTBax
IIPEACTABUTENIEH OCHOBHBIX KJIACCOB OPTraHWYECKHX BEIIECTB CIYyKaT OCHOBOWM ISt
M3YYEHHUS CYIIHOCTH MPOLIECCOB (POTOCUHTE3A, JbIXaHUs, MUIIEBAPEHUS.
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B mmame ¢opMupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHUS, OCBOCHUS
OOIlIEHAYYHBIX METOJIOB IO3HAHUSA U ONbITAa MPAKTUYECKOTO MPUMEHEHUS] Hay4YHBIX
3HaHUU W3Yy4YeHHE TMpeaMeTa «XUMHA» Ha YIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEKIPEIMETHBIX CBA3SAX C YUCOHBIMU MPEIMETaMH, BXOJSIIMMHU B COCTAB MPEIMETHBIX
obOnacteit «EcTecTBeHHO-Hay4Hble MpeAMEThl», «Maremaruka U WHGOPMATHKa» H
«PyCcCKUU SI3bIK U JINTEPATYPAY.

[Ipu uzyyeHun yueOHOro npeaMera « XuMush» Ha YrIyOJIEHHOM YPOBHE TakkKe, Kak
Ha YPOBHE OCHOBHOT'O M CpeJHEero o0Iero oopasopanus (Ha 0a30BOM ypoBHE), 3a1adcit
NEPBOCTENICHHOW 3HAYMMOCTU SBIsieTCA (OPMUPOBAHME OCHOB HAyKH XHMHHM Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHHUSA, MPAKTHUYECKOW JEATEeIbHOCTH YelOBEKa U
OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTypbl. Pemienue 3Toil 3agaun Ha yriryOJIEHHOM
YPOBHE U3YUYEHHSI IPEIMETA IPEANOIIAracT PEaTN3alMIo TAKUX LEeJIeH, KaK:

- (opmupoBaHHEe  MPEACTABICHUH: O  MaTepuaIbHOM  E€IMHCTBE  MHMpa,
3aKOHOMEPHOCTAX W IMO3HABAEMOCTH SIBJICHUW TMPUPOJIBI, O MECT€ XUMHUHU B CHUCTEME
€CTECTBEHHBIX HayK W €€ Beaylleil poju B OOECIEeYEeHUM YCTOMYMBOIO PpPa3BUTHUS
YeJIOBEYECTBA: B PEIICHUH MPOOJIeM JKOJIOTUYECKOM, IHEPreTHUYECKONW W MHUIIEBOMN
0e30macHOCTH, B PAa3BUTHM MEAMIIMHBI, CO3/IaHUM HOBBIX MAaTEpPHAIIOB, HOBBIX
HMCTOYHUKOB DHEPrUU, B OOECHEYCHUU PalMOHAIBLHOTO MPUPOJIONOIL30BaAHUS, B
(bopMHUPOBaHUM MHPOBO33PEHUS M OOIICH KyJIbTYphl YEIOBEKa, a TAKXKE IKOJOTUYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 37J0POBBIO U PUPOIHON CPELIE;

- OCBOCHHUE CHCTEMbl 3HAHUMW, JIEKAIIUX B OCHOBE XMMHUYECKOW COCTABIIOLLECH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA: (PyHIaMEHTaIbHBIX TOHSITHI, 3aKOHOB U TEOPUU
XMMHH, COBPEMEHHBIX MPEJCTABICHUN O CTPOCHUM BEIIECTBA HA PA3HBIX YPOBHAX -
ATOMHOM, HWOHHO-MOJICKYJISIPHOM, HAaAMOJEKYJISIPHOM, O TEPMOJMHAMHYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XMUMHUYECKHUX PEAKLIHN, O XUMHUYECKOM
PaBHOBECHH, pPACTBOpax U JAMCIEPCHBIX CHCTEMax, 00 OOIIMX HAYYHBIX MPUHIUIAX
XUMHYECKOTO ITPOU3BOJICTBA;

- (opmupoBaHue y 00y4arOlMXCS OCO3HAHHOTO MOHMMAaHHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMHUYECKMX 3HAHUU JJIsI OOBSCHEHMS KIIIOUEBBIX HAEH W MpoOsiem
COBPEMEHHOM XWUMHUHU, JUIsI OOBSCHEHUS U TPOTHOZMPOBAHUSA SBJICHHM, HMMEIOIINX
€CTECTBEHHO-HAYYHYIO IPUPOJY; TPAMOTHOTO PEIICHUS TPOOIIEM, CBI3aHHBIX C XUMHUEH,
MIPOTHO3WPOBAHUS, aHaM3a W OIEHKU C TO3UIMA IKOJIOTHYECKON Oe30MacHOCTH
MOCJIEACTBUM OBITOBOM M IIPOM3BOJICTBEHHOM CATEIHPHOCTH YEJIIOBEKA, CBS3AHHOM C
XUMUYECKUM MTPOU3BOJACTBOM, UCTIOIH30BAHUEM U MTePepabOTKOM BEIIECTB;

- yrayOJeHue IpeICTaBIeHU O HayYHBIX METOJaX MO3HAHUS, HEOOXOMUMBIX IS
MPUOOPETEHUSI YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XUMHUYECKUX
SIBJICHUM, UMEIOIINX MECTO B IIPUPOAE, B MPAKTUUECKON AECATEIBHOCTU U ITOBCEAHEBHOM
KU3HU.

B nmane peanuzaiuu nepBoodepeHbIX BOCIIUTATEIBHBIX U PA3BUBAIONTUX (DYHKITHIA
IIEJIOCTHOM CUCTEMBI CPETHET0 00111eT0 00pa30BaHuUs IPU U3YUCHHUH MPEaMeETa « XUMUS)
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Ha yray0i1EHHOM ypOBHE 0COOYIO aKTyallbHOCTh MPUOOPETAIOT TAKUE LEIH U 33]1a4H, KaK:

- BOCMHTaHUE YOSKIEHHOCTH B MO3HABAEMOCTHU SIBJICHUU MPUPOJBI, YBAXKEHHUS K
MIPOLIECCY TBOPYECTBA B 00JIACTH TEOPETUYECKUX U MTPUKIIATHBIX UCCIEIOBAHUI B XUMUH,
dbopMHpOBaHE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAYKU;

- pa3BUTUE MOTUBAIIMU K 00YUYEHHIO U TTO3HAHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO
Y CAaMOBOCIIMTaHUIO HA OCHOBE YCBOEHUS OOILEYEIOBEUECKUX IEHHOCTEM;

- pa3BUTHE TMO3HABATEIbHBIX MHTEPECOB, WHTEIUIEKTyaJIbHBIX W TBOPYECKUX
crocoOHOCTe o0ywaromuxcsi, (GOpMUpPOBAHUE Yy HHUX CO3HATEIBLHOTO OTHOIIECHHS K
caM0oOOpa30BaHUIO M HENPEpPHIBHOMY OOpa30BaHMIO KaK YCJIOBHUIO  YCIEIIHOU
npodeccroHanbHOl U OOIECTBEHHON JEeATEIbHOCTH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 37I0POBBIO U MOTPEOHOCTH B 3JOPOBOM 00pa3e *KU3HH;

- (GopMHpOBaHNE YMEHUM M HABBIKOB Pa3yMHOT'0 MIPUPOIOIOIH30BaAHUS, PAa3BUTHE
HKOJIOTMYECKON  KyJbTypbl, TNPUOOpPETEHHE OmbiTa  OOIIECTBEHHO  -IIOJIE3HOM
DKOJIOTUYECKOH JIESITEIBHOCTH.

OO1iee yuCiIo 4yacoB, PEKOMEHIOBAHHBIX JJISl U3YUYEHHUS] XUMHM Ha YriyOJIeHHOM
ypoBHE, - 204 yacoB: B 10 kinacce - 102 gaca (3 yaca B Henento), B 11 kmacce - 102 yaca (3
gyaca B HEJICIIIO).
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COJIEP’KAHME OBYUEHHUS'2 10 KJIACC

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHUH

[IpeameT W 3HaUYeHHE OPTraHUYECKOM XUMHUHU, MPEJCTABICHUE O MHOr000pa3uu
OpraHUYECKUX COCTUHEHUH.

DNEKTPOHHOE CTPOCHHE aToMa YTriepojia: OCHOBHOE M BO30YKJIEHHOE COCTOSHHS.
BaneHTHble BO3MOXHOCTH aToma yriepoja. XHUMHUYECKass CBS3b B OPraHUYECKUX
coenMHEHMsIX. Tumbl TUOpUAM3AIMU AaTOMHBIX oOpOuTanei yriepona. MexaHU3MbI
o0pa3oBaHMsl KOBAJICHTHON CBsi3M (OOMEHHBIH W JOHOPHO-AaKIENTOPHBIN). THIIBI
MEPEKPBIBAaHUSI aTOMHBIX OpOWTaNIel, a- W T-cBsa3u. OauHapHas, ABOMHAS U TpOWHas
cBa3b. CriocoObl pa3pbiBa CBA3€H B MOJIEKYJaxX OpraHuyeckux BemecTB. lloHsThe o
CBOOOJTHOM pajuKaie, Hykineoduie u anexrpodue.

Teopust crpoeHus opranmyeckux coenuHeHurd A.M. byrnepoBa u COBpEeMEHHBIE
NPEACTABICHUS. O CTPYKTYpE MOJIEKYJ. 3HAUYE€HHE TEOPUH CTPOEHUS OPraHUYECKUX
coenuHeHU. MonekynsapHble U CTpYKTypHble (opmyibl. CTpyKTypHBIE (QOPMYIIbI
pa3IMYHbBIX BUJOB: pa3BEPHYTasl, COKpalll€HHas, ckeneTHasd. M3omepus. Buabsl nzomepuu:
CTPYKTYpHasi, IPOCTPAaHCTBEHHAsl. DJIEKTPOHHBIE dY(PPEKTH B MOJIEKYJIaX OPTaHUYECKHUX
COCTMHEHUM (MHYKTUBHBIA U ME30MEPHBINA D PEKTHI).

[IpencraBnenne o Kkiaccupukanuu opraHuyeckux BemecTB. [loHatue o
dbynkuuonaigsHOM Tpynmne. ['omonorusi. ['omosnormyeckue panpl. Cucremaruueckas
HOMeHKIaTtypa opranuueckux coequHenuit (IUPAC) wu TpuBHaNbHBIC Ha3BaHUS
OT/EJIBHBIX ITPEACTABUTEIICH.

OcobeHHocTH H KiIaccu(UKalKMs OpPraHUYecKux peakinuid. OKHUCIUTENBHO -
BOCCTAHOBUTEJIBHBIE PEAKIIUA B OPTaHUYECKON XUMUH.

JKCIePUMEHTAJbHbIE METOAbI M3Y4YEeHHUS BelleCTB U UX MpeBpallleHU i

O3HakoMIIeHHE C 00pa3IlaMu OPTaHUYECKUX BEIIECTB U MaTepHallaMHi Ha UX OCHOBE,
ONBITHl MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB NPU HArpeBaHuu (IUIABJICHUE,
0o0yriIvMBaHue ¥ TOPEHUE), KOHCTPYHUPOBAHUE MOJIEITICH MOJIEKYJI OPraHMYE€CKUX BEIECTB.

Yriaesogopoasl

Ankanbl. ['omosiormdeckuili psin ajnkaHoB, oOmias ¢opmysia, HOMEHKIATypa H
U30Mepusl. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJd aJKaHOB,
3p3-r1/16p1/1z[1/13aup1;1 aTOMHBIX opOuTayeil yriepoaa, a-cBsizb. Kongopmepor. Guznueckue
CBOICTBA aJIKAHOB.

XUMUYECKHE CBOMCTBAa  aJIKAaHOB: pPEAKIMM  3aMElIeHUs, H30MepHu3allvu,
JETUIPUPOBAHUS, [IUKIN3AINN, THPOJIN3a, KpeKUHTa, Tropenus. [Ipedcmasnenue
0 mexanusme peakyutl paouKaibHO20 3aMeUeHUs.

Haxoxnenue B mpupoje. CriocoObl MOTyUueHUs U TPUMEHEHUE aTKAaHOB.

[Muknoankanel. OOmas Gopmyna, HoMeHKIaTypa u u3zoMmepus. OcoOeHHOCTH
CTPOCHUS W XWMHUYECKHX CBOWCTB MaJbIX (IIMKJIOMPOIIAH, MUKJIOOYTaH) W OOBIYHBIX

! Kypcusom B JTaHHOM TEKCTE BBIJICIICHBI JJIIEMEHTBI COJIEpKaHMsI y9eOHOT0 MaTepralia, KOTOPhIe U3y4aroTCs
B 03HAKOMMTEJIFHOM IUIaHE U HE BKIIIOUAIOTCS B COCTaB MpeaMeTHbIX pe3ynbTratoB ocBoeHust OOII COO.
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(IIMKJIOTICHTaH, IMKJIOTEKCAaH) MUKJIOATKaHOB. CHocoObl MOMyYeHUS W TPUMEHEHHE
LIUKJIOAJIKAHOB.

Anxensl. ['oMosornueckuil psii ajakeHoB, oOmas (opmyna, HOMEHKIATYpA.
DNEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AJKEHOB, “-TMOpUIN3anus
aTOMHBIX opOuTaneil yriepoaa, a - W H-cBA3U. CTPYKTypHas U TIeOMETpUYECKas
(umuc-Tpanc-) uzomepusa. Dusnueckue CBONWCTBA AJKEHOB. XUMHUYECKHE CBOMCTBa:
peakuuy IPUCOCIMHEHHMs, 3aMEIICHHMs B A-IIOJIOKEHUE TIIpU JBOWHON  CBS3M,
NOJIMMEPH3allMM U OKUCHeHMs.  [Ipedcmaenenue o  mexawnuzme  peaxyuu
anekmpoghunvrozo npucoeounenus. Ilpasuno MapkoBHuKoBa. KadecTBeHHbIE peakiiuu
Ha JABOMHYIO CB3b. CIIOCOOBI OTYYEHUS U IPUMEHEHUE AJIKEHOB.

Ankanuensl. Kiaccudukanusa ankagueHoB (CONpsDKEHHBIE, HM30JIMPOBAHHBIE,
Kymyauposantvle). OCOOCHHOCTH BJEKTPOHHOIO CTPOCHUS M XHUMHUYECKHX CBOMCTB
CONPSDKEHHBIX NHEHOB, 1,2- m 1,4-npucoennnenue. Ilommmepusanus CONPsSKEHHBIX
nueHoB. CriocoOBbl MOJTyYeHUs U IPUMEHEHUE alIKaIUEHOB.

Anxunpl. ['oMonornueckuil psii ajakWHOB, oOmiass Qopmysia, HOMEHKIATypa H
U30MepHUs. OJIEKTPOHHOE W NPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ aJKHHOB,
Sp-rubpuau3anusi aTOMHbIX opOutaneil yriepoga. dusmyeckue CBOWCTBA aJKHUHOB.
XVWMHMYECKHE CBOMCTBA: PEAKLUM NPHUCOCAUHEHUS, JUMEPU3aLUd U TPUMEPHU3ALNH,
okucaeHus. KucioTHbIE CBOMCTBAa AJKWHOB, MMEIOIIUX KOHLEBYIO TPOWHYIO CBS3b.
KauecTBeHHbIE peakuuu Ha TPOMHYIO CBA3b. CHOCOOBI MOJY4YEHHS U IPUMEHEHUE
AJIKUHOB.

ApomaThdeckue yriieBoJopoisl (apeHsl). ['oMonoruyeckuid psii apeHoB, oOmas
dopmyrna, HOMEHKIATypa U M30MepHUsA. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIBI O€H301a. [Ipasuno apomamuunocmu, NPUMEPsbl apoOMAMUYECKUX COeOUHEHUII.
duznyeckre CBOWCTBA apeHOB. XMMHYECKHME CBOMCTBAa OEH30JIa U €ro T'OMOJIOTOB:
peakuuu 3aMelleHds B OCH30JbHOM KOJbLIE M YIJIEBOAOPOJHOM paJuKale, peakiuu
IPUCOEANHEHNUS, OKUCIIEHIE TOMOJIOTOB OeH30a. [Ipedcmasnenue o mexanuzme peaxyuti
anekmpoghunvroco 3amewgenus. llpencraBieHne o0 OPUEHTUPYIOIIEM JIEHCTBUU
3aMecTuTeNe B OEH30JIbBHOM KOJbIE Ha TMpUMEpPE AaJKWIBHBIX  PaJHUKaJIOB,
KapOOKCUJIbHOM, THAPOKCHIBHOM, aMHHO- W HUTPOIPYHIbl, aTOMOB TaJOr'€HOB.
Oco0eHHOCTH XUMHUYECKHX CBOMCTB crtupona. [lomumepusauus crupona. CrocoOsbl
NOJIYYEHUS] U IPUMEHEHHE apOMAaTHYECKUX YIIJIEBOJOPOIOB.

[Tpuponnsiii ra3. IlomyrtHble HedTsHble ra3pl. Hedth M e€ mnpoucxoxieHue.
KameHnnslii yroib ¥ mHpoayKThl ero mnepepaboTku. CnocoObl mnepepaboTku HeTu:
NEePEroHKa, KPEKUHT (TEPMUYECKUH, KAaTATUTUYECKU ), pudopMUHT, mupoan3. [IpoaykThl
nepepadoTKu He(TH, UX IPUMEHEHHUE B MPOMBIIIJIEHHOCTH U B OBITY.

['eneTrueckas CBA3b MEXIY PA3TMUYHBIMU KJIACCAMHU YTIIEBOAOPOIOB.

ONEKTPOHHOE CTPOEHUE  TaJOreHIPOM3BOAHBIX  YIVIEBOJOPOAOB. Peaknumn
3aMELIEHHUs TaJIoTeHa Ha TUAPOKCOTPYIIILY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOSPDYNNY.
JleficTBie Ha TaJOre€HNOPOU3BOJHBIE BOJHOTO M CHUPTOBOIO pPACTBOpA IIEJIOYU.
B3anmopeiictBue  gUrajoreHajJkaHOB ¢ MarHueM W IOUHKOM. [lonsamue o
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MemalyloopeaHuv4ecKux COCOUHEHUSIX. Hcnonn3oBanue TaJIOTCHIIPONU3BOJIHBIX
YIJIE€BOAOPOJOB B 6BITy, TEXHHUKC U IIPU CUHTC3€ OPraHN4YCCKHUX BCIICCTB.

IKCINEePUMEHTATbHbIE METO/IbI H3YUeHHsI BelIeCTB U UX NMpeBpalleHn il

N3yyenune HpU3MUecKuX CBOMCTB YIJIEBOJIOPOJOB (PaCTBOPUMOCTD), KaU€CTBEHHBIX
peaxiuii yrieBoJopoI0OB Pa3IMYHBIX KJIAaccOB (0OeclBeYMBaHUE OPOMHON WIIM MOAHOMN
BOJBI, pacTBOpa IIEpPMaHTaHATa Kajusd, B3aMMOJICHCTBHE alleTHICHA C aMMHAYHBIM
pactBopoM okcuaa cepedpa(l’)), kauecTBeHHOE OOHApYKEHHE yTriepoja W BOAOPOJa B
OpraHUYEeCKUX BEUIECTBAX, MOJYyUYEHUE dTUICHA U U3YUEHHUE €r0 CBOMCTB, 03HAKOMIICHUE
¢ xomekusaMu «HedTb» u «Yronb», ¢ oOpa3liaMu IJIaCTMACC, Kay4yKOB U PE3HHBI,
MOJICIMPOBAHUE MOJIEKYJI YTJIEBOIOPOJIOB U TaJIOT€HIIPOU3BOJHBIX YTIEBOAOPOIOB.

Kucsopoacoaep:kamue opranndecKkue coelMHeHU s

[IpenenvHbie 0qHOATOMHBIE CIUPTHI. CTpOeHHE MOJIEKYJ (Ha MPUMEpPEe METaHoIa U
sTaHosa). l'omonornueckuil psia, obOmas ¢GopMmyna, H30MEPHs, HOMEHKJIaTypa U
kiaccuduxanusa. Duznyeckue CBOMCTBA MPENENbHBIX OJHOATOMHBIX  CIHPTOB.
Bopoponnbie CBSI3M MEXIYy MOJIEKYJIAMHU CIHUPTOB. XUMUYECKHE CBOMCTBA: PEAKIIUMU
3aMELICHUs], JETuJipaTallud, OKHUCJIEHUS, B3aUMOJICUCTBUE C OPraHUYECKUMH U
HEOPraHUYECKUMH KuclioTaMHu. KayecTBeHHasi peakiusi Ha OJHOATOMHBIE CIUPTHI.
JleficTBue »TaHOJIa M METAaHOJAa Ha oOpraHu3M uejoBeka. CrnocoObl MONydYeHUs U
MIPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upbl, HOMEHKIAaTypa W u3oMmepusi. OCOOEHHOCTH (PUIMUECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroaToMHbI€ CIIUPTHI - STUIICHTIIUKOJb U TNUlepruH. OU3NYECKUE U XUMUUYECKUE
CBOWCTBA:  peaKIUU 3aMEIICHHUs, B3aUMOJICUCTBHE C OPTaHUYECKUMHU U
HEOPTaHUYECKUMH KHUCJIOTaMH, KadyeCTBEHHAs peakius Ha MHOTOATOMHBIE CIHUPTHI.
Ilpeocmasnenue o mexanuzme peaxkyuti HyKieopuivHozo 3amewjenus. JledcTBUe Ha
opranusMm uesoBeka. CriocoObl OTydYeHHsI U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enos. CTpoeHnEe MOJIEKYJIbI, B3AUMHOE BIUSHUE THAPOKCOTPYIIIBI U OEH30IbHOTO
sanpa. dusnueckue cBoicTBa ¢eHona. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB (heHoJa.
KauectBennnle peakiuu Ha (eHon. ToxkcuuHocTh ¢eHona. CrnocoObl MOMy4YeHUs M
npumeHeHue dpenona. GenondopmanbaeruaHas cMoJia.

KapOoHwiibHbIE COCNMHEHMSI - albJETHIIbl M KETOHBL. DJIEKTPOHHOE CTPOCHHUE
KapOOHUJILHON TIpynmbl. ['OMOJOTHYECKUE psAbl IbJECTUIOB U KETOHOB, 0OIIas
dbopmyna, uzoMepusi ¥ HOMEHKJIaTypa. PU3NYECKUE CBOMCTBA abJACTHIOB U KETOHOB.
XUMUYECKHE CBOWCTBA  albJIETUJIOB M  KETOHOB: pEaKkuu MNPUCOCIUHCHUS.
lIpeocmasnenue o mexanuzme peakyuil HyK1eo@uibHo2o npucoeoureHus. OKUCIECHUE
aJbJACTHI0B, KAU€CTBEHHBIE PEAKIIMU Ha alberuibl. CriocOObI MOTyYeHUs U TPUMEHEHUE
aJbJACTUIOB U KETOHOB.

OAHOOCHOBHBIE TIpEACIbHBIE KapOOHOBBIE KHUCIOTHI. (OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KHCIOT. M3omepuss u HOMeHKIaTypa. dusmdeckue CBOICTBa
OJTHOOCHOBHBIX ~TIPENENbHBIX KapOOHOBBIX KHUCIOT. BomopomHbie CBsI3W MEXIy
MOJIEKYJIaMA KapOOHOBBIX KHCIOT. XWUMHYECKHE CBOWMCTBA: KHCIOTHBIE CBOMCTBA,

10
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peakuusi dTepUPHUKAIUHN, PEAKIUH C YYacTHEeM YIJIEBOJOPOJIHOTO paauKaa.
Oco0eHHOCTH CBOMCTB MypaBbUHON KHUCIOTHL. IloHATHE O MPOM3BOIHBIX KAPOOHOBBIX
KHCJIOT - CIOXHBIX dpupax, aweudpuoax, 2anro2eHaHeuopuoax, amuoax, HUMpUidax.
MHoroo6pa3ue KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH CBOMCTB HENPEAEIbHBIX MU
apoOMaTHUYECKUX KapOOHOBBIX KHUCJOT, JAUKApPOOHOBBIX KHCIOT, T'MAPOKCHUKAPOOHOBBIX
kucaot. [lpencraBureny BeICIIMX KapOOHOBBIX KUCIIOT: CT€ApUHOBAs, NAJIbMUTHUHOBAS,
OJIEUHOBAsl, JUHONIEBAs, TUHONEH08As KUCIOThl. CHOCOObI MONY4YeHHUs] U NPUMEHEHUE
KapOOHOBBIX KUCIIOT.

Cnoxusie >¢pupsl. ' omomoruuyeckuit psin, oOmas ¢dopMmyna, H30MEpHs H
HOMeHKNaTypa. Du3znueckue u XMMUYECKUE CBOMCTBA: TUAPOJIN3 B KUCION U IIEIOYHON
cpeze.

Kuppl. Crpoenue, Quznyeckre U XUMUYECKHE CBOMCTBA >KUPOB: THAPOJIH3 B
KHCJION M 1IenoyHoil cpene. OCOOEHHOCTH CBOMCTB KHPOB, COJIEPXKAIIMX OCTATKU
HEIPENENIbHBIX KUPHBIX KACIOT. JKHUpBI B IpUpoIE.

Mpbia Kak coJid BBICHIMX KapOOHOBBIX KUCIIOT, UX Motolee aenctBue. [lonamue o
cunmemuueckux moowux cpeocmaax (CMC).

OOmas xapakTepuctuka yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, JU- U
nogucaxapuabl). MoHocaxapuapl:  INIOKO3a, (QpyKTO3a, 2arakmosa, pubosa,
oezokcupuboza. duznueckue CBOWCTBa M HaxoxkJaeHuUe B mpupoje. DOTOCUHTES.
Onmuyeckas uzomepus. Koavuamo-yennas maymomepus Ha npumepe MOAEK)bl
entokosvl, npoekyuu Xeyopca, a- u fi-anomepvr enoxosvr. Xumuueckue CcBOWCTBA
[JIFOKO3bl: PEAKIMH C Y4YacTUEM CHUPTOBBIX M albJAECTUAHOW TIpyMI, CIHUPTOBOE H
MOJIOYHOKHCIIO0E OposkeHue. [I[puMeHenHre riroKo3bl, €€ 3HaUeHHE B KU3HEESITEIIbHOCTU
opranusma. Jlucaxapuael: caxaposa, MajabTo3a M .Jaxkmo3a. BoccraHaBiuBaromue U
HEBOCCTaHABIMBAaOIIME qucaxapubl. I uaponus aucaxapuaos. Haxoxaenue B npupoje
u npumeHenue. [lonmcaxapuapl: Kpaxmaj, TJIMKOreH U uemwnonosa. CrpoeHune
MaKpOMOJIEKYJI Kpaxmasa, IIIMKOreHa ¥ HEeJUIroIo3bl. PUu3nuecKre CBOMCTBA KpaxMania U
LEJUII0JIO3bl. XMMHYECKHE CBOMCTBA Kpaxmaia: T'MIpOJIM3, KaYECTBEHHAs PEaKIUs C
1oJI0M. XMMHUYECKHE CBOMCTBA LEJUIIOI03bI: THAPOIIN3, TOTYUCHHE F3(PUPOB LEITIOIO3BL.
[TonsiTe 00 CKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN HIEINK).

JKCIepUMEHTAJIbHbIE METO/IbI M3YUeHHs BelleCTB U MX NpeBpalleHn i

PacTBOpUMOCTB pa3iIMYHbIX COUPTOB B BOJE, B3aMMOJICHCTBHE 3TAHOJA C HATPUEM,
OKHCJIEHHME JTHJIOBOTO CIMPTAa B albJACTWJ Ha pAcKaJ€HHONM MEIHOW MpOBOJIOKE,
OKHCJIEHME J3TUJIOBOTO CIHpPTAa JAUXPOMATOM Kaius (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), KAue€CTBEHHbIE pEAKIUU Ha aidbAeruipl (C  THAPOKCHUIIOM
nuammuncepeopa(l’) u ruapokcugom menu(Il)), peakuus raunepuHa ¢ TUAPOKCHIOM
meau(Il), xuMuueckue CBOICTBA pacTBOpa YKCYCHOM KHCIOTBI, B3aUMOJCHCTBUE
pactBopa Tioko3bl ¢ ruapokcugom meau(Il), BzaumopneiicTBue kpaxmana € HOAOM,
pelieHne dKCIepuMEeHTaNbHbIX 3a1ad no TeMaM «Crnuptel U peHomnsl», «KapOboHoBbIE
KUCJIOTHI. CII0KHBIE YPUPHD.

A3oTcoaep:Kaniue oOpraHnyecKue coeInHeHus

11
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AMUHBI - OpraHMYecKHe TMpOoU3BOJAHBIE amMuaka. Kmaccudukanuss amMHHOB:
anidaTuyeckue W apoMaTUYEeCKUe; MEpBUYHbIC, BTOPUYHbIE U TpeTuuyHble. CTpoeHHe
MoJIeKyJ, oOmas ¢opmyna, H30Mepusi, HOMEHKIaTypa M (U3MYECKHE CBOICTBA.
XUMHYECKOE CBOMCTBA aIM(PAaTUYECKUX aMHUHOB: OCHOBHBIE CBOWMCTBA, AJKWINPOBAHUE,
B3aMMOJIEMCTBHE NIEPBUYHBIX AMUHOB C a30TUCTON KUCI0TOM. COIM aIKUIaMMOHUS.

AHWIMH - TNpeACTaBUTEIb AMHUHOB apoMaTHyecKoro psjaa. CTpoeHHue aHWJIMHA.
B3aumHOe BiusiHUE TpyNI aToOMOB B MoJieKyse aHuiauHa. OCOOEHHOCTH XWMHUYECKUX
CBOMCTB aHwiIMHa. KauecTBeHHble peakuuud Ha aHUIMH. CHocoObl MONYy4YEeHHUS WU
IpUMEHEHUE anrudaTnyeckux aMuHoOB. [lonydueHne aHuiIMHa U3 HUTPOOEH3071a.

AmuHokucnotel. Homenknarypa u wuszomepus. OTAenbHbIE NPEICTABUTEIN
a-aMUHOKUCJIOT: TJIMIUH, aJJaHUH, QeHUNANaHUH, CePUH, 2IYMAMUHO8As KUCIOMA, TUSUH,
yucmeun. Onmuyeckas uzomepus amunoxuciom: D- u L-amunoxucromer. ®uznyeckue
CBOICTBA AaMMHOKHCIOT. XUMHYECKHE CBOWCTBA AaMUHOKHUCIOT KaK aM(pOTEpHbIX
OpPraHMYECKUX COCAUMHEHMH, peakIus MOJUKOHIECHCAUU, OOpa3oBaHHE MENTHIHOM
cBA3U. bruonorndeckoe 3HaueHNE aMUHOKUCIOT. CUHTE3 ¥ THIPOJIU3 NENTHUIOB.

benku kak npupoHbie noaumepsl. [lepBuyHas, BTopuyHasi U TpeTUYHAs CTPYKTypa
O0enkoB. XHMMHYECKHME CBOMCTBAa OENKOB: THAPOJIH3, JCHATYpals, KayeCTBEHHBIE
peakiuu Ha OeJKu.

Ionsamue 06  azomcooepoicawux  2emepPoYUKIULECKUX COeOUHEHUSIX.
Tupumuounoswvie u nypunosvie ocnoganus. Hykneunoewvie kuciomol: cocmas, cmpoenue u
Ouono2uyeckas pov.

JKCNepUMEHTATbHbIC METOAbI N3YYCHHUS BeleCTB M UX MpPeBPalleHuil

PactBopenue OenkoB B BOJE, JAeHATypalus OEIKOB NpPU HarpeBaHWUM, IIBETHHIC
peakiuu Ha OeJIKH, pelIeHUe IKCIePUMEHTANIBHBIX 3a/1a4 M0 TeMaM «A30TcojiepKaIiue
OpraHnyYecKre coequHeHus» u «Pacro3HaBaHrue OpraHMYEeCKUX COEAUHEHUID.

BbicokoMoJIeKyJIsIDHBIE COeIMHECHUS

OCHOBHBIE TMOHSATHS XHMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHN: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BE€HO, CTEIIEHb MOJUMEPU3ALNH, CPEAHSS MOJIEKYJIIpHAs Macca.
OCHOBHBIE METOJIbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN - MOJIMMEpU3ALMs U
NOJIMKOHACHCauus. [Ipeocmasnenue o cmepeope2yiapHOCmu U  HAOMOJIEKYIAPHOU
cmpykmype noaumepos, 3a6UCUMOCHb CE0UCME NOJUMEPOE OM UX MOJEKYIAPHO20 U
HAOMONEKYNAPHO0 CMPOEHUSL.

[TomumepHble  Marepuansl.  [lmactmaccel  (HOJMMATHIIEH,  MOJUIIPOIINJIEH,
NOJINBUHWIXJIOPU, MOJIUCTHPOJL, MOJIMMETHJIMETAKPUJIAT, NOJIMKapOOHAaTHI,
novdTHWIeHTepedTanaT). Y TUIM3alus U nepepadboTka miacTUKa.

DnacToMepbl: HATypajbHBIM KayudyyK, CHHTETHYECKHE Kayuyku (OyTaaueHOBBIM,
XJIOPOTIPEHOBBIN, U30MPEHOBBIN) U cunuxonsl. Pe3nHa.

BosnokHa: HaTypanbHble (XJIOMOK, IIEPCTh, IIENK), HMCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApPOH U JIABCAH).

Ilonumeper cneyuanvnoz2o HasHauenus (meghioH, Keeaap, 1eKMPONPOLOOAUUE
noaumepwl, buopasiazaemvle NOIUMEPHI).
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JKCIEePUMEHTAJIbHbIC METO/IbI M3YYCHHUS BelIeCTB M MX NpeBpalleHn il

O3nakoMiIeHHE ¢ 00pa3lamMu NPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, PEIICHUE SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «Pacro3HaBanue 1macrmace u
BOJIOKOHY.

Pacuérnble 3agaun

Haxoxxnenne MoneKysipHON (pOpMYIIBI OPTaHUYECKOTO COCTUHEHHS TT0 MAaCCOBBIM
JOJISIM 3JIEMEHTOB, BXOJIAIIMX B €r0 COCTaB, HAaXOXKJIECHHUE MOJICKYJISIPHOU (hOPMYJIbI
OPTraHUYECKOTO COCIUHEHUS MO Macce (00BEMY) MPOJYKTOB CIrOpaHHMS, MO KOJIUYECTBY
BemecTBa (Macce, 0OBEMY) TIPOJYKTOB pEAKIMU W/ WIM HCXOAHBIX BEIECTB,
YCTAHOBJICHUE CTPYKTYPHOU (QOpPMYJIbl OPraHMYECKOro BEIIECTBA Ha OCHOBE €ro
XUMHUYECKUX CBOMCTB WJIM CIIOCOOOB IMOJYYCHHS, ONMPEICTICHUE JOJIM BhIXOJa MPOIYKTa
PEaKIHUU OT TEOPETUYECKU BO3MOMKHOTO.

MexknpeaMeTHble CBA3H

Peanuzanusi MEXNpeaMETHBIX CBA3€H NpPU U3yYEHUU OpraHudeckod xumuu B 10
KJIaCCe OCYIIECTBISIETCS Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO -HAy4HbIX
MOHATUH, TaK U MOHSATUN, TPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO -HAYYHOIO
IUKJIA.

OOmme ecTecCTBEHHO-HAyYHbIC TOHATHS: SBIICHWE, HAy4YHBIH (haKT, TUIOTE3a,
Teopus, 3aKOH, aHalu3, CHHTE3, Kiaccudukamus, HaOIOIeHUEe, W3MEpPEHUE,
IKCIEPUMEHT, MOJIENb, MOJICTTUPOBAHHE.

@dusuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJA, SJHEPIrETUUECKUI
YpOBEHB, BEIIECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSHUE BEIIECTBA, (UIUUYECKUE
BEJTUYMHBI, €AMHUIBI U3MEPEHHS, CKOPOCTh, DHEPTHS, Macca.

buonorus: KJIETKA, OPTaHU3M, IKOCUCTEMA, ouocdepa, MeTaboIHM3M,
HACJIEICTBEHHOCTh, AaBTOTPOGHBII W TeTEepOTPOPHBIM THUMN THUTAHUA, OpOKEHUE,
dboToCUHTE3, IbIXaHUE, OCJIKH, YIIICBOIbI, )KUPbI, HYKJIIEUHOBBIE KUCTIOTHI, ()EPMEHTHI.

" eorpadus: mose3Hpie UCKOMIaeMbIe, TOTLITUBO.

TexHonorus: NHILEBbIE MPOIYKThI, OCHOBBI PAIIMOHAILHOTO MUTAHUS, MOIOIIUE
CpencTBa, MaTepuasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

Teoperuueckne 0CHOBbI XUMUH

Atom. CocTaB aTOMHBIX sijiep. XUMHUYECKUM sneMeHT. M3otonsl. Kopnyckyaapho-
801HOBOU  Oyanuzm, O08olcmeeHHas npupooa d21ekmpona. CTpOEHHE HIEKTPOHHBIX
000JI04€K aTOMOB, KBAaHTOBBIE YUCJIA. DHEPTreTUUECKHUE YPOBHU U TTOJAYPOBHU. ATOMHBIC
opoutanu. Kinaccupukaiuss XaMHIecKuX 3J1eMeHToB (S-, p-, d-, /-35eMeHTHI).
Pacnpenenenne 37eKTPOHOB MO ATOMHBIM OPOUTANSIM, MPUHYUN MUHUMYMA IHEPIUU,
npunyun Ilaynu, npaeuno Xymoa. DIEKTPOHHbIE KOHQUTYpAallUd aTOMOB 3JIEMEHTOB
MEPBOTO-YETBEPTOTO MEPHOJIOB B OCHOBHOM U BO30YXIEHHOM COCTOSIHUH, DJIEKTPOHHBIE
KoOHGUrypauuu WOHOB. [lomamue 00 »3Hepauu UOHU3AYUU, DHEP2UU CPOOCMBA K
91€KMpOHY. DIEKTPOOTPULIATEIBLHOCTb.
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[lepnonnueckuit 3akoH U Ilepuognyeckas cucreMa XUMUYECKHX 3yieMeHTOB [[. M.
MenneneeBa. CBsi3b IEPUOINYECKOTO 3aKO0HA U lleprnonnueckoil CuCTeMbl XUMUYECKUX
AIIEMEHTOB C COBPEMEHHON TEOpUEW CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB MO
rpyIIaM ¥ nepruoaaM. 3HaueHue nepruoanyeckoro 3akona JI.1. Menneneena.

Xumuyeckass CBsI3b. BuIpl XMMHUYECKOW CBSI3M: KOBAJEHTHAs, WOHHAs,
MeTayuinueckas. MexaHu3Mbl 00pa30BaHMs KOBAJIEHTHOM CBSI3U: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIM. DHEprusi M JIMHA CBs3U. [loJIIpHOCTH, HAMPABIECHHOCTH U
HACBIIIaEMOCTh ~ KOBAJIEHTHOM  CBA3U. KpartHele cBa3u. BomgoponHas — CBs3b.
MeXMONEKYJISIPHBIE B3aUMOICUCTBUS.

BajleHTHOCTP W BaJIEHTHBIE BO3MOYKHOCTH aTOMOB. [ ubpuouzayusi amomHvix
opbumannet. CBsI3b 3IEKTPOHHON CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM
(Ha mpuUMepe COETMHEHUI 3JIEMEHTOB BTOPOTO IEPHOJIA).

[IpencraBiieHre O KOMIUIEKCHBIX cOoequHEHHSX. (COCTaB KOMIUIEKCHOIO HOHA!
KOMILJIEKcooOpaszoBarenb, Jurauasl. Koopounayuonnoe uucno. Homenxiamypa
KOMNJIEKCHbIX ~ cOoeOuHenul. 3HAa4yeHUE KOMIUIEKCHBIX coeauHeHuil. [lonsitue o
KOOPAVNHAIMOHHON XUMUHU.

BemiecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. THIIBI KPUCTATUTMYECKUX
pemETOK (CTPYKTYp) U CBOIMCTBA BEIIECTB.

[lonsiTue o nucnepcHbIXx cucremax. VICTUHHBIE pacTBOPBL. [Ipedcmasnenue o
KOMIOUuOHbIX pacmeopax. CrnocoObl BBIPAXKEHUS KOHIIEHTPALMH PAacTBOPOB: MAacCOBas
JIOJIS1 BEILIECTBA B PACTBOPE, MOJISIpHAsE KOHIIEHTpauus. HacellieHHble 1 HEHACHIIIICHHBIE
pacTBOPHBI, pACTBOPUMOCTh. KpHucTamnoruaparsl.

Knaccudukanyss ¥ HOMEHKJIATypa HEOPraHUYECKUX BeEIIeCTB. TpHUBHATIbHBIC
HAa3BaHUA OTIEJIbHBIX MPEACTABUTEICH HEOPTaHNUYECKUX BEIIECTB.

Knaccudukanys XuMU4ecKrUX peakifii B HEOPTaHUUECKOW U OPTaHUYECKON XUMUMU.
3aKOH COXpaHEHHsS] MacChl BEUIECTB; 3aKOH COXPAHEHHMSI U MPEBPAILCHUS SHEPTUU MPU
XUMHUYECKUX peakiusax. TermnoBble 23GHeKThl XUMHUYECKUX peakiuid. TepMoxumudeckue
YpaBHEHUSI.

CKOpOCTh XMMHYECKOM peakiuu, €€ 3aBUCHUMOCTh OT Pa3jIuYHbIX (pakTopoB. I’
OMOTEHHbBIE U FreTeporeHHble peakunn. Katanus u kataau3aTopsl.

OO6patuMble M HeOOpaTUMBbIE pEaKIUU. XHUMHYECKOe paBHOBecue. Koncmanma
Xumuyeckozo pasrogecus. DaKTOpbl, BIUAIOIIME HA IIOJOKEHUE XUMHUYECKOTO
paBHOBECHUS: TEMIIEpATypa, AABICHUE W KOHIICHTPALMM BELIECCTB, YYAaCTBYIOIIUX B
peakuuu. [punuun Jle [larense.

DnekTpoiautuueckas gauccornuanus. CuiabHble U ciia0ble AJIeKTpoJuThl. CTeneHb
nuccouuanu. Hounoe npoussederue 600vl. Cpefa BOJIHBIX PACTBOPOB: KHUCIOTHAs,
HeWTpanbpHas, menoyHas. Bomopoansii nokazatens (pH) pactBopa. I'maponus cosneil.
Peakiium mOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaknn. CTeneHb OKucieHus. OKUCIUTEND U
BOCCTaHOBUTEND. [Iporiecchl OKMCIEHN U BOCCTAHOBIICHUs. BaxkHENIME OKUCIUTENN U
BOCCTAHOBUTENHU. METOJ| ANEKTPOHHOTO OanaHca. DJIEKTPOJIU3 PACTBOPOB U PACILIIABOB
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BEIIECTB.

JKCIEepUMEHTAIbHbIE METO/IbI M3YUeHNs BelleCTB U UX NpeBpalleHn il

Paznoxenue mnepokcuga BOAOpPOAA B MPUCYTCTBUHM KaTalu3aTopa, MOJEIU
KPUCTAJUIMYECKHUX PEHIETOK, TPOBEICHNUE PEaKIIUi HOHHOTO 0OMEHa, OTPEICIICHUE CPEIbI
pPacTBOPOB C TMOMOIIbIO HMHIUKATOPOB, M3YyUYEHUE BIIUSHUS PA3IMUHBIX (PAKTOPOB Ha
CKOPOCTh XUMUYECKON PEaKIMy U MOJI0)KEHUE XUMUUECKOTO PABHOBECHS.

Heoprannueckasi xumust

[lonoxxenne HemetaiioB B llepuonnueckon cucreme XuMu4ecKux 3semMeHToB ..
MenneneeBa 1 0COOEHHOCTU CTPOCHUSI UX aTOMOB. DPU3UYECKHE CBOMCTBA HEMETAILIOB.
AmnoTponusi HeMETAJIOB (Ha mpuMepe Kuciopoaa, cepsl, pochopa u yriepona).

Bonopona. [Tonydenne, puznueckre 1 XMMAYECKHUE CBOMCTBA: PEAKINH C METAJTIaMHU
U HEMeTaJlllaMH, BOCCTAHOBUTEJIbHBIE cBoWcTBA. ['uapunsl. Tonaugnvle snemeHmol.

["amorensl. HaxokneHue B mpupojie, CIOCOObI TMONY4YEHUs, (QU3NYECKHE U
XUMUYECKUE CBOMCTBA. ['aoreHoBoAOpoAbl. BakHelmme KUCIOpOICOAEpKAIINE
coeMHEHMsI TajoreHoB. JlabopaTopHble M TNPOMBINIICHHBIE CIIOCOOBI TOJYYCHHS
rajioreHoB. [[puMeHeHne rajloreHoB U UX COEIUHEHHI.

Kucnopon, o3oH. JlaGopatopHble ¥ MPOMBIIUIEHHBIE CHOCOOBI TOJYyYEHHUS
kuciopoaa. OPuU3nUecKkue U XMMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCJIOpPOAa U O30HA.
Okcuabl U IEPOKCHUIBI.

Cepa. Haxoxaenue B mpupoe, crocoObl MoIydeHus, GU3nUecKue U XUMUUECKHUE
cBorictBa. CepoBogopo, cyiabduasl. Oxcun cepri(I'Y), okcun ceprl(YI'). Cepuucras u
cepHasi KUCIOTHI U uX cosid. OCOOEHHOCTU CBOMCTB CEPHOM KUCIIOTHL. [IpumMeHenue cepbl
U €€ COCIUHEHUN.

A3ot. HaxoxaeHue B npupojie, CnocoObl MoiaydeHusi, (GU3n4ecKue u XUMHUUECKUE
cBoiicTBa. AMMUaK, HUTpUIbl. OKCHIBI a30Ta. A30TUCTAs U A30THASL KUCIIOTHI U UX COJIH.
OcoOeHHOCTH CBOMCTB a30THOM KHCIOTHL. [IpuMeHeHue a3oTra W €ro CoequHEHUM.
A3OTHBIE yIOOpEHHUS.

®ochop. Haxoxaenue B mpupone, CHocoObl ToOdydeHuUs, Quznueckue u
xumuueckue cpoiictea. ®ochuasl u pochun. Oxcuasl pocdopa, pochopHas kuciora u
e€¢ comu. Memagocpopuas u nupoghocghopnas kuciomsel, Gocgopucmas u
gocghoprnosamucmas kucromol. llpumenenue gocdopa u ero coenunenuit. ochopHsie
ya0OpeHus.

VYrnepona, HaxoxAeHUE B MpUpoje. AJUIOTponHble Moaudukanuu. Ou3ndeckue u
XUMHUYECKHUE CBOMCTBA MPOCTHIX BEHIECTB, OOpa30BaHHBIX yriaepojaoM. Okcupg
yraepoaa(Il), oxcun yrnepona(I'y), yronbHasi Kuciaota U €€ cojid. AKTUBUPOBAHHBIN
yronb, adcopoyus. Dynnepenvl, epaghen, yenepooHvie Hanompyoku. llpuMmeHeHue
MPOCTHIX BEIECTB, 00Pa30BaHHBIX YTJIEPOJAOM, U €r0 COCTMHCHHM.

Kpemunii. HaxoxxneHue B mpupone, CHocoObl TONy4eHHs, (unyeckue u
xumuueckue cBoiictBa. Oxcun kpeMHusi(I'Y), KpemHueBass KHUCIOTa, CHJIMKATHI.
[IpumeHeHue kpeMHUs U ero coequHeHnil. CTeK10, ero NoJiy4eHue, BUJIbl CTEKIIA.

[Tonoxenne wmeramoB B llepuoanyeckor cHUCTEME XUMHUYECKUX JJIEMEHTOB.
OCco00EHHOCTH CTPOEHUS 3IEKTPOHHBIX 000JIOUEK aTOMOB METAJUIOB. Pacnpocmpanenue
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XUMUYECKUX DJIeMeHmMOo8-Memanios 6 3emHou kope. OOmMe (PU3NYECKUE CBOMCTBA
MetasuioB. [Ipumenenue metamioB B ObITy U TexHUKE. CIIJIaBbl METAILIOB.

DNEKTPOXUMUUYECKUN Psifi HanpsiKeHUH MetayioB. OO0IIMe crnocoObl MONTy4eHUs
METAJJIOB: TUJIPOMETAJULYPIusl, MUPOMETAILIYprus, 3jekTpomeTtamutyprus. [londarue o
KOppo3uu MeTaJlioB. CriocoOBI 3aIIUTHI OT KOPPO3UHU.

Oo6mast xapakrepuctuka MeramuioB |A -rpynnel  [lepuoanueckoil  cUcCTEMbI
XUMHUYECKUX 3JIeMEeHTOB. HaTpuil u kanuii: moiydeHue, (Qpu3nyeckue U XUMHUYECKUE
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHCHUM.

Oo6mass xapakrepuctuka wMetamwioB |IA  -rpynmer [lepuonnyeckoil cuCTEMBI
XUMHUYECKUX AJIEMEHTOB. MarHuii M KaJblUW: TOJydeHrue, PU3NIECKUEe U XUMUICCKUE
CBOMCTBAa, NMPUMEHEHHUE NPOCTHIX BEIIECTB U HUX COeAUHEHUU. KECTKOCTH BOABI H
CHocoObI €€ yCTpaHEHUsI.

ATIOMHHMI: TOJTy4YeHue, (PU3NYECKHEe W XHMHYECKHE CBOWCTBA, MPUMEHEHUE
IIPOCTOTO BEILIECTBA U €r0 COeAUHEHUN. AM(OTEpHbIE CBOMCTBA OKCHUIA M THAPOKCUIA
AIOMHUHUS, TUAPOKCOKOMITJIEKCHI aJTFOMUHUS.

OOmast  xapakTepucTuka  MeTauioB  moOouHbix  moarpynn  (b-rpymim)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

@u3nuecKue M XHWMHYECKHE CBOMICTBA Xpoma M €ro coeauHeHuil. Okcuabl U
ruapokcuasl  xpoma(IT), xpoma(Ill) m xpoma(¥YI'). Xpomarel U auxXpomartbl, HUX
OKHUCJIUTENbHbIE CBOMCTBA. [loyueHne u npuMeHeHne Xxpoma.

OuU3NYECKNEe U XMMHYECKUE CBOMCTBA MApPraHIla U €ro coeAuHeHu. Baxueummue
coequnenuss MapraHua(I'T), wapranna(I'y), wmapranna(YI')) u wmapranma(YIT).
[lepmaHraHat Kanusi, €ero OKUCIHUTEbHbBIE CBOMCTBA.

duznyeckue M XHMHUYECKHE CBOWCTBA eje3a M ero coeauHeHud. OKCHUIbI,
ruapokcuibl U conu xene3a(IT) m xenesa(I'TT). IlonydyeHnne u npuMeHeHue xene3a u
€ro CIUIaBOB.

POU3NYECKUE U XMMHUYECKHE CBOMCTBA Meau W €€ coeauHeHui. llomydyeHuwe u
IPUMEHEHUE MEAU U €€ COETUHEHUI.

[{uuk: momyuyenue, GU3NYECKUE U XUMHUUYECKHE CBOMCTBA. AM(DOTEpHBIE CBONCTBA
OKCHJIa U TUJPOKCHUJIA IIUHKA, TUAPOKCOKOMILUIEKCHl IUHKA. [I[puMeHeHne MHKa U €ro
COCIUHEHUN.

JKCcNepUMEHTAIbLHbIE METOAbI U3yYeHHUs BelleCTB M UX NMpPeBpalleHuii

N3yuenne oOpas3loB HEMETAJUIOB, TOpeHHe cephl, pocdopa, xeine3a, MarHus B
KHCJIOPOJIE, U3YUYECHHE KOJUIEKIMH «MeTauibl U CIIJIaBbl», B3aUMOACHCTBUE IEIOYHBIX U
HIEJIOYHO3EMENBHBIX METAJUIOB C BOAOW (BO3MOKHO HCIOJIb30BAaHUE BUIEOMATEPUATIOB),
B3aMMOJICCTBHE ILIMHKA W JKeJie3a C pacTBOpPaMH KHUCJIOT U IIeJI0Yei, KaueCTBEHHbIE
peaklMy Ha HEOPraHWYeCKUe AaHWOHbI, KAaTHOH BOJOPOJAa W KAaTHOHBI METAJIOB,
B3aMMO/ICHCTBUE TUAPOKCUIOB AIFOMUHHUS U IIMHKA C PACTBOPAMHU KHUCIIOT U IIEJI0YEH,
pelIeHre KCIepUMEeHTaNbHBIX 3a/1au 1o TemaM «I ajnoreHns», «Cepa u €€ CoOeTMHEHUS»,
«A30oT u dochop U ux coemuHeHUs», «MeETaWTBl TIABHBIX MOATPYyNM», «MeTamibl
NO0OOYHBIX MOATPYIIID».
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XUMUA U KU3Hb

Ponb xumuum B obecrnieueHUH YCTOMYMBOTO pa3BUTHs yeioBedecTBa. [loHsiTHe O
HAyYHBIX METOJaxX IIO3HAHHUS WU METOJOJOTUM HAy4YHOTO WHccienoBanud. Haydnble
OPUHIUIBL  OpPraHU3allud  XUMHUYECKOTO TMpou3BojcTBa. [IpoMbIlIIEeHHBIE CIIOCOObBI
MOJIYYCHUS] BaKHEMIIMX BEUIECTB (HA MpUMEpe MPOU3BOACTBA aMMHUaKa, CEpPHOMU
KHUCIIOTBhI, MeTaHousa). [IpoMbllieHHbIE CIOCOOBI TMOJTYYEHUsS METaUIOB M CILIABOB.
XUMHUECKOE 3arps3HEHUE OKpYXalolled cpeabl U ero mnociuenctsus. Ilpobaema
nepepabomku omxo008 u nodoouHvlx npodykmos. Ponb xummum B obOecreueHun
DHEPTreTUYECKON 0€30MacHOCTU. [Ipunyunst «3e1EHOU XUMUUY.

Xumus u 310poBbe yenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuia ucnoiab3oBaHus
JIEKapCTBEHHBIX NpenapaToB. Poyib XUMUU B Pa3BUTUU MEIULIVHBI.

XWMHSI THUIIA: OCHOBHBIE KOMIIOHEHTBI, MUIIEBbIE n00aBku. Poimp Xumuum B
o0ecrieueHnH! MUIIEBOI OE€30IIaCHOCTH.

Kocmetrnueckne wu mapdroMepHbsie cpenactBa. boitoBas xumusa. [IpaBuna
0€30MacHOro UCIOIL30BaHUS MPENapaToB OBITOBOM XMMUHU B TOBCEIHEBHOM KU3HHU.

XUMHS B CTPOUTENBCTBE: BAKHEHIITUE CTPOUTEIbHBIE MaTepUabl (IIEMEHT, OETOH).

XuMHS B CEILCKOM X03sicTBe. OpraHndecKkrue U MUHEpaIbHbIC yI00PEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUasbl, KpacKH, CTEKIO, KepaMHKa.
Mamepuanwvi ons snekmponuxu. Hanomexnonoeuu.

PacuérHble 3agaun

Pacuérpl: maccel BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJHUYECTBY
BEIIIECTBA, Macce WM O00bEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, MACChI
(0OBéMa, KONMMYECTBA BEIECTBA) MPOAYKTOB PEaKIMU, €CIM OJHO W3 BEIIECTB UMEET
npuMecH, mMacchl (00BbEMa, KOJIMYECTBA BEIECTBA) MPOJYKTa PEAKIMU, €CIIM OJHO U3
BEIIECTB JAHO B BHUJE PacTBOpa C ONPEICIEHHOW MacCOBOW JOJI€d PacCTBOPEHHOIO
BEIIECTBA, MACCOBOM [I0JIM U MOJISIPHOM KOHIEHTPAIMM BEIIECTBA B PACTBOpE, HOJIH
BBIXOJIa MTPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOKHOTO.

MesxknpeaMeTHbIe CBA3H

Peanuzanusi MeXIpeAMETHBIX CBsI3€U MPU M3YHYCHHH OOIEeH W HEOpTraHWYECKOM
xuMuu B 11 Ki1acce OCyIIECTBISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO -
Hay4YHBIX MOHSATUN, TaK U MOHATHI, TPUHATHIX B OTACIBHBIX MPEAMETAX €CTECTBEHHO-
Hay4YHOT'O IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSTHUS: SIBJICHUE, Hay4dHbIM (¢akT, TUMIOTe3a,
TEeOpUsl, 3aKOH, aHallu3, CHUHTE3, KiacCUUKaIus, TEePUOJAUIYHOCTh, HAOIIOJCHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJI€NIb, MOJICTMPOBAHUE.

du3nka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUl YpPOBEHb, BEILECTBO, TEJO,
00BbEM, arperaTHOE€ COCTOSHHME BEIIECTBA, WJCATbHBIA Tra3, (HU3NYECKHUE BEIUYUHBI,
€AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorusi: kierka, opraHusM, 3KocucTema, Ouocdepa, MeTabOIU3M, MaKpO- H
MUKPODJIEMEHTBI, OCJIKU, KUPBI, YTJEBOJbl, HYKJIECHHOBBIC KHUCIOTHI, (EPMEHTHI,
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TOPMOHBI, KPYTOBOPOT BEIIECTB U ITIOTOK YHEPTUM B DKOCHCTEMAX.

I'eorpadusi: MuHepanbl, TOpHbIE NOPOJbI, IOJE3HbIE HCKONAEMble, TOIUIMBO,
pecypchl.

TexHosorus: XuUMHYECKas IPOMBIIUIEHHOCTb, METAJLUIYPIUsi, CTPOUTEIbHBIE
MaTe€pUalbl, CEIbCKOXO3SMCTBEHHOEC IIPOU3BOJACTBO, IHUIIEBAs IPOMBILIICHHOCTD,
(apmalieBTUYECKass MPOMBIIIJIEHHOCTh, MPOU3BOACTBO KOCMETHYECKUX IPENapaTos,
IIPOU3BOJCTBO KOHCTPYKLMOHHBIX MAaT€pPUAIOB, DJJIEKTPOHHAs IPOMBIIUIEHHOCTD,
HAaHOTEXHOJIOTUU.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHUHU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBUU C CUCTEMHO-/AESTEILHOCTHBIM MTOAX0I0OM B CTPYKTYypE
JUYHOCTHBIX PE3YyJbTaTOB OCBOCHUS MpeaMeTa «XUMHUsS» Ha YPOBHE CPEHEro OOIEero
o0Opa3oBaHMsl BBIICICHBI CIEAYIONIME COCTABJISIONIME: OCO3HAHWE OO0YYarOIIMMHUCS
POCCHMCKOM  TPaXAAHCKOM  MAEHTUYHOCTH; TOTOBHOCTH K  CaMOpPAa3BUTHIO,
CaMOCTOSITEJIBHOCTH M CaMOOIIPEIEIICHUIO; HaJlMyue MOTUBAIIMU K OO0YUYEHHUIO;
TOTOBHOCTh M CLIOCOOHOCTh 00YUaIOIIMUXCsl PYKOBOJICTBOBATHCS IPUHITHIMU B OOIIIECTBE
NpaBWJIaMM M HOPMAaMHU TIOBEICHHUS; HAJIUYHE NPABOCO3HAHMS, HKOJIOTUYECKOU
KYJbTYpPBI; CHOCOOHOCTb CTaBUTh LIEJIU U CTPOUTD KU3HEHHbIE TUTAHBI.

JInyHOCTHBIE ~ PE3yNbTAThl OCBOEHUS npeaMera « XUMHs» — OTpa)aroT
c(hOpMUPOBAHHOCTh  OMbBITA I[MO3HABATENILHOM M  MPAKTUYECKOM  JIEATEITbHOCTH
o0ydJaronuxcs B mpolecce peaim3auy o0pa3oBaTeIbHOM NeITeTbHOCTH.

JInyHOCTHBIE  PE3yIbTaThl OCBOCHUS npeaMera « XuMHs» — OTpaxaroT
c(hOPMUPOBAHHOCTH  OMbBITA TMO3HABATEILHOM W  MPAKTHUUYECKOH  JEATEIbHOCTU
00yJaroIMXcs B MPOIECCE pealin3alui 00pa3oBaTeIbHOMN AEATeTbHOCTH, B TOM YHUCJE B
YaCTHU:

1) rpa’kIaHCKOro BOCIIUTAHMSA:

OCO3HAHMS OOYYAIONIUMHCS CBOMX KOHCTHUTYIIMOHHBIX TPaB M OOSI3aHHOCTEH,
YBaKEHUS K 3aKOHY M IIPABOIOPSIIKY;

IPECTAaBICHHS O COIMAIBHBIX HOPMaX U MPaBHIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW AEATEIBHOCTH IPU CO3JAHHH YYEOHBIX
IPOCKTOB, PEIICHUH Y4YCOHBIX M IMO3HABATEIbHBIX 3a/1ay, BBIIOJIHEHHH XHMHUYECKUX
HKCIECPUMEHTOB,;

CIIOCOOHOCTH MOHUMAaTh U MPUHUMATh MOTHUBBI, HAMEPEHHMSI, JIOTUKY U apTyMEHTBI
JPYTUX MPH aHAIM3€e Pa3IUYHBIX BUIOB YU€OHOMH JEATEIbHOCTH;

2) MaTPHOTHYECKOT0 BOCIIUTAHUS:

IICHHOCTHOTO  OTHOILIEHUS K HMCTOPUYECKOMY M  HAy4YHOMY  HACJIEAUIO
OTE€YECTBECHHON XUMMHU,

YBOKEHHUS K TMPOIECCY TBOpUECTBA B 00JIACTH TEOPUU U MPAKTHUYECKOTO
MPUJIOKEHHUS XUMHH, OCO3HAHHS TOTO, YTO JTAHHBIE HAYKHU €CTh PE3YJIbTAT JJIMTEIbHBIX
HAOJIOICHUH, KPOTIOTIUBBIX AKCIIEPUMEHTATIBLHBIX TTOUCKOB, TOCTOSTHHOTO TPY/a YIEHBIX
Y IPAKTUKOB;

VMHTEPECA M MO3HABATEJIBHBIX MOTHBOB B IOJYYEHHUH U IOCIEAYIOLIEM aHAIU3e
HH(pOpMAaINK O MEPEIOBHIX JOCTIKCHHUSIX COBPEMEHHON OTCUYSCTBEHHOM XUMHH;

3) AYXOBHO-HPaBCTBEHHOI'0 BOCIIHTAHUSI:
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHUS;
CIIOCOOHOCTH OIIGHMBATh CUTYallUM, CBSI3aHHBIE C XUMHUYECKUMH SIBIICHUSIMHU, U
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MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYACh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U
IICHHOCTH;

TOTOBHOCTH OIIEHHUBATh CBOE MOBEJECHUE U TIOCTYNKHA CBOMX TOBAPUIIEH C MO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYKOB;

4) ¢dopmMupoBaHUS KyJbTYPHI 3/10POBbSI:

MOHMMAaHHUSA IIEHHOCTEW 3J0POBOro U 0€30macHoro oopasa KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOILICHHUS K COOCTBEHHOMY (U3UYECKOMY M TCUXUYECKOMY
3I0POBBIO;

coOmoicHUsT TpaBui Oe3omacHOro oOpalleHusi ¢ BellecTBaMu B OBITY,
IIOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBHOCTH;

MOHUMAaHUS LIEHHOCTU MPAaBWJI WHAWBUAYAJIbHOTO U KOJUJIEKTUBHOIO O€30IaCHOrO
NOBEACHUS B CUTYALUSIX, YTPOXKAIOUIUX 3I0POBBIO U KU3HU JOJEH;

OCO3HaHUSl TIOCNEACTBUA W HENPUATHUA BPEAHBIX MPUBBIUCK (YIOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOro BOCIIUTAHHSI:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B y4€OHO-UCCIIEI0BATEIBCKOMN JACSITEIILHOCTH,
0O0I1IECTBEHHO TOJIE3HOM, TBOPUECKON U IPYTUX BUAAX JACSATEIHHOCTH;

YCTAaHOBKHA HAa aKTHBHOE YYaCTHE B PEIICHWHM MPAKTHYCCKUX 3a7ad COIMAIBLHOMN
HaIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUIECKOMY M3YYCHHIO MPOGECcCHil pa3InyHOro pojia, B TOM YUCIe
Ha OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XHUMHH;

YBaXEHUS K TPYY, JIOISIM TPyAa B pe3yiabTaTaM TPYAOBOU IeATEIHLHOCTH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYATLHON TPaeKTOpHUH 00pa3oBaHMs,
Oynyuieit mpodeccun U peanusauy COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U MOTPEOHOCTEHN 0OIIIECTBA;

6) KOIOrHYecKOro BOCIIUTAHUS:

HKOJIOTUYECKU 1€1eCO00pa3HOro OTHOLIEHUS K MPHUPOAE KaK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3EMJIE;

NOHMMaHHS TJ00aJbHOIO XapakTepa HKOJIOTMYECKHUX MpoOsieM, BIMSHHS
SKOHOMMYECKHX MTPOLIECCOB HA COCTOSTHUE NMPUPOJTHON U COUUAIBHON CPEJIbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JOCTHKEHUW XUMHUHU JUISl PELIEHUs
BOIIPOCOB PALMOHAIIBHOTO IIPUPOAOIIOIB30BAHNUS;

AKTUBHOTO HENPHUATUS AEHUCTBHM, NMPUHOCSIIMX BPEI OKPYKAIOWIEW NPUPOTHOU
cpene, YMEHHs MPOTHO3MPOBATH HEOJIArONMPUATHBIE 3KOJIOTMUECKHE IOCIEACTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;

HAJIMYKSL PA3BUTOIO DKOJOTMYECKOIO MBIIIIEHUS, JKOJOTMYECKOU KYJIbTYPHI,
OIIbITA JEATEIBHOCTU JKOJOIMYECKOM HANpPaBICHHOCTH, YMEHUS PYKOBOICTBOBATHCS
UMHU B TO3HABATEIbHOW, KOMMYHUKATUBHONW M COIMANBHOW MPAKTUKE, CIIOCOOHOCTU U
YMEHUS aKTUBHO MPOTUBOCTOATH UJEOJIOTHH XeMopoOuH;
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7) MEeHHOCTH HAYYHOT'O MO3HAHWS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH H
OOIIIECTBEHHOM MPAKTUKH;

TIOHUMaHUs CIEIUPUKA XUMHH KaK HayKH, OCO3HaHUs e€ posid B (hOPMHUPOBAHUH
paIOHAIBbHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IICJIOCTHOTO TPEACTABICHUS 00
OKpY’)KaroIlleM MHpE KaK O €IMHCTBE MPHUPOJBI M YEJIOBEKa, B MO3HAHWW MPHPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUuH mpoOIeM COXpaHeHHs PUPOTHOTO PAaBHOBECHS,

yOexIEHHOCTH B 0CO00H 3HAUMMOCTH XHUMHUH JJI1 COBPEMEHHOW ITUBUITH3AINH: B €€
T'YMaHUCTHUYECKOW HAIPaBICHHOCTH MW BaXXHOW pOJIM B CO3JaHUM HOBOH 0a3bl
MaTepuadbHONW KYyJIbTYPBI, B PEIICHUU TIIOOATBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHSA
YeIIOBEYECTBA - CHIPhEBOM, YJHEPTCTUUECKOM, MUIIEBON M SKOJIOTUIECKON O€30TacCHOCTH,
B Pa3BUTUU MEIUIMHBI, OOECIICYCHUN YCIIOBUH YCIENIHOTO TPyJla U SKOJIOTHYECKH
KOM(OPTHOM JKU3HU KaXJI0T0 YjeHa O0IIeCTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: MOHUMAHHS CYITHOCTH METOJIOB IMO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJTy4YaeMble
3HAHUS JJI1 aHAJIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEr0 MUpPa U MPOUCXOISIINX B
HEM HM3MEHEHMI, YMEHHs JenaTh OOOCHOBAaHHBIC 3aKJIIOYEHUS Ha OCHOBE HAay4HBIX
(haKTOB U UMEIOIINXCS JJAHHBIX C IEJBI0 MOJIYYeHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS Ui PEIICHHUS
po0JIeM B peaIbHBIX )KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K O3HAHUIO, UCCIIEI0BATENILCKOM EATETbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO,
K aKTUBHOMY IOJYYEHHUIO HOBBIX 3HAaHUN MO XUMHUU B COOTBETCTBUH C >KU3HEHHBIMU
MOTPEOHOCTIMU;

MHTEpEca K OCOOCHHOCTSAM TpyJa B pa3iMuHbIX cdepax mnpodeccrnoHaIbHON
NESTETHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIE pPe3ybTaThl OCBOSHHS IMPOTpaMMbl IO XHUMHH Ha YpPOBHE
CpeHero oo1ero oopa3oBaHus BKIOYAIOT:

3HAYUMBIC IS dbopMupoBaHUs MHUPOBO33PCHUS o0y4Jaronmxcs
MEXIUCIUTUIMHAPHBIC  (MEXKIPEAMETHBIE) OOIEHAYYHBIC MOHATHS, OTpPaXKaIOIIHe
[IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CIICIIU(PHUKY METOIOB TTO3HAHWS, HCITOJIb3yEeMbIX
B €CTECTBEHHBIX HayKkax (Marepusi, BEIECTBO, DHEPTHs, SBJICHHE, MPOIECC, CUCTEMA,
HAy4YHBIA (DaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TECOPHS, UCCIICIOBAHUE,
HaOIroICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

VHUBEpCaJIbHbIC y4eOHbIC JeWcTBHsA (ITO3HABATCIbHBIC, KOMMYHHKATHBHBIC,
peryisTuBHbIE), obOecrneunBaronpe (GopmMupoBanue (HYHKIIMOHATHLHOW TPAaMOTHOCTH U
COIMAIbHON KOMITETEHIIUH 00YYaIOuXCs;

CIIOCOOHOCTh OOYYaOIMXCA HCIOJIB30BAaTh OCBOCHHBIC MEXIUCITUTUIMHAPHEIE,
MHUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCAITbHBIC YICOHBIC ISHCTBUS B IIO3HABATEILHOW H
COLMAIBHOM ITPAKTHUKE.
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MeTaHpeI[MeTHI)Ie PE3YJIbTATHI OTPAKAKOT OBJIAJICHUC YHUBCPCAJIbHBIMHU y‘{e6HBIMI/I
IMO3HAaBATCIIbHBIMH, KOMMYHUKATHBHBIMHA U PCTYJLITHBHBIMHU I[@ﬁCTBPIiIMH.

IHo3HaBaTe/ibHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eHCTBUS
Bba3oBble JJoruueckue JelicTBUA:

CaMOCTOSITeTIbHO (hOPMYJIUPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, paccCMaTpuBaTh
eé BCCCTOPOHHC,

OIIPCACIIATL LCIIN ACATCIIBHOCTH, 3aaBasd IAapaMCTPbl U KPUTCPUHU UX NOCTHIKCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTH C ITIOCTABJICHHBIMU HCIIAAMU,

HCIIOJIB30BAaTh IIPpU OCBOCHUU 3HaHUU HpI/IéMLI JJOTHYCCKOI'O MBIIIJICHUA: BBIACIIATD
XAPAKTCPHLIC IIPU3HAKH MOHATUN M YCTaHaBJIMBATh HX B3aHMMOCBA3b, HCIIOJIb30BATb
COOTBCTCTBYIOIIMC ITOHATHA IJIA 00BSICHEHUS OTACIBbHBIX CI)aKTOB u HBHGHHﬁ;

BBI6I/IpaTB OCHOBAHHA WU KPUTCPHUU IJIA KJ'IaCCI/I(I)I/IKaL[I/II/I BEIIECCTB U XUMHUUYECCKUX
peaKuui;

YCTaHaBJIIMBATb MMPUYXMHHO-CICACTBCHHBIC CBA3W MCKAY U3YUACMBIMH ABJICHUAMU,

CTPOUTH JIOTUYCCKUC PACCYKIACHUS (I/IHI[yKTI/IBHBIC, ACAYKTHUBHBIC, 110 aHanomn),
BBIABJIATL 3aKOHOMCPHOCTH W IIPOTHBOPCHHA B pPaCCMATPHUBACMBIX  SIBJICHUAX,
GbopMyIUPOBATH BBIBOBI U 3aKJIIOUCHUS;

IPUMCHATH B IPOLCCCE IIO3HAHUS HCIIOJIIL3YEMbIC B XHMMHHU CHUMBOJIMYCCKHC
(3HAaKOBBIE) MOJIETH, MMPEOOPA30BHIBATH MOJICIIbHBIC TTPEACTABICHUS - XUMUYECKUI 3HAK
(cMMBOJI) 3JIEMEHTA, XMUMHUYecKas (opMmyra, YpaBHEHUE XHMHUYECKOW peakuuu - Mpu
PCUICHUU y‘-Ie6HBIX MMO3HABATCJIbHBIX W IPAKTUUYCCKUX 3aZldad, IPUMCHATbL HA3BAHHBIC
MOJCJIBbHBIC IIPCACTABIICHUA [JIA BBIABJICHHUA XapPaKTCPHBIX IIPHU3HAKOB H3Yy4YaCMbIX
BCIICCTB U XUMHNYCCKNX peaKuHﬁ.

ba3oBble uccienoBare/ibCKue 1eiCTBUSA:

BJIaJIETh OCHOBAMHU METOJ0B HAYYHOI'O TTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUIA;

dbopmMynupoBaTh LW U 3aJa4d UCCIICIOBAHUS, MCIOJIb30BaTh IMOCTABIICHHBIC U
CaMOCTOSTENIbHO C(HOPMYIMpPOBaHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 711 ()OPMUPOBAHUS THUIOTE3bl MO MPOBEPKE MPABWIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUM;

BJIAJICTh HABBIKAMHU CAMOCTOATEIBHOTO TUIAHUPOBAHUSA U TPOBEICHUS YUEHUYECKUX
SKCIIEPUMEHTOB, COBEPIIEHCTBOBaTh YMEHHUs HaOMIOJaTh 3a XOJOM IIpoiiecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATh €ro pe3yibTar, (QOopMyaupoBaTh O0OOOIIECHUS W
BBIBOJIbI OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHUSA, COCTABISATH
000CHOBaHHBIN OTUET O MIPOJIeTIaHHON padoTe;

MPUOOPETATh OMBIT YICHHUECKOU MCCIICIOBATENHCKOM U MMPOCKTHOM ESITEIIbHOCTH,
MPOSIBJISITH CTIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEIbHOMY TOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a7a4, TPUMEHEHUIO PA3JIMYHBIX METOJOB IMO3HAHUS.

Pabora c nundopmanueii:
OpUEHTHUPOBATHCS B PA3UYHBIX MCTOYHMKAX MH(DOpMAIMu (Hay4HO -TIOMYJIsipHAs
JUTEpaTypa XUMHUYECKOTO COJAEpIKaHUs, CIPaBOYHBbIE MOCOoOus, pecypchl MHTepHeTa),
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aHATM3UPOBATh WH(MOPMAIMIO PA3IMYHBIX BUIAOB M (HOPM TPEICTABIICHUS, KPUTHUYCCKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMTPOTHBOPECUYNUBOCTH;

(bOopMyIHpPOBATh 3aMPOCHI U MPUMEHATH PA3IMYHBIE METObI TIPH TTOWCKE B 0TOOPE
nHbOpMaIuu, HeOOXOIUMO IJIs1 BRITIOJIHEHUS YICOHBIX 337129 ONPEIeAEHHOTO THTIA,

npuoOpeTaTh OMBIT HWCIONB30BaHUA HWHPOPMAIMOHHO -KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBHYIO (OpMYy MpEACTaBICHUS HHQPOPMAIUH
(cxembl, rpaduKu, TUATPAMMBI, TaOJIUIIBI, PUCYHKH U IPYTHE);

UCTIONIb30BaTh HAYYHBIN SI3BIK B Ka4eCTBE CPEJCTBA MpH PabOTe C XMUMHYECKOUH
uHpOpMaIeli: MPUMEHATh MEXKITPeIMETHbIC ((PU3NIECKie U MaTeMaTHIECKIE) 3HAKH U
CUMBOJIBI, (hopMyIIbl, aOOpeBHATYPBI, HOMEHKIIATYPY;

UCTIOJIb30BaTh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA HATIISTHOCTH.

KomMMyHUKaTHBHBIC YHUBEPCAJbHBIE YUeOHbIe 1eHCTBUSA:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYyXAaeMOW TeMbl B XOJ€ Juajora W/Wiu
AUCKYCCHH, BBICKA3bIiBaTb HJICH, CI)OpMy.]'II/IpOBaTB CBOHU NPCATOKCHNA OTHOCHTCIHLHO
BBITIOJTHEHHU A Hp@l[J'IO)K@HHOfI 3agadu,

BBICTYIIaThb C IIPE3CHTAMEN pEe3yJIbTATOB IO3HABATEIBHOM JEATEIBHOCTH,
IMOJYYCHHBIX CaMOCTOATCIIbBHO HWJIM COBMCCTHO CO CBCPCTHHUKAMH IIPU BBIIIOJIHCHHU
XUMHYCCKOT'O JOKCIICPUMCHTA, HpaKTquCKOﬁ pa6OTLI 10 HCCIICAOBAHHNIO CBOICTB
HN3y4aCMbBIX BCIICCTB, pCaiM3allin yq€6HOFO IIPOCKTA, " (bOpMYJII/IpOBaTL BBIBOJBI IIO
pe3yiibTaTaM HpOBGI[éHHBIX I/ICCJIGIIOBaHI/Iﬁ HYTéM corjiaCoBaHusA H03I/I]_II/H>'I B XOJ€
00CyXIeHnsI 1 0OMEHa MHEHUSIMU.

PerynsiTuBHbIC YHUBepPCAJIbHbIC YUeOHbIE 1eHCTBUS

CaMOCTOATEJIBHO  IJIJAHUPOBaTb W OCYLIECTBJISTH CBOKO  ITO3HABATEJIBHYIO
NeSATEIbHOCTb, ONPEAEIIsis €€ LeNU U 3aJJa4K, KOHTPOIUPOBATH U IO MEPE HEOOXOAUMOCTH
KOPPEKTUPOBATHh MpPEAJIaraéMblii ajaropuT™M JEHCTBUM TPHU BBIMOJHEHUH YYE€OHBIX M
UCCJIEeI0OBATENbCKUX 3aJ1a4, BBIOMpAaTh HamOoJsee 3PPEeKTUBHBIA CIIOCOO MX pELICHUs C
y4€TOM MOJYYEHHS] HOBBIX 3HAHUN O BEIIECTBAX U XUMUYECKUX PEAKIHUSX;

OCYUIECTBJISITh CAaMOKOHTPOJb JESATEJIbHOCTM Ha OCHOBE caMOaHalu3a W
CaMOOILICHKH.

[IpenMeTHble pe3ylbTaThl OCBOCHHS MPOTpaMMbl MO0 XUMHUU Ha YriyOJ&éHHOM
YpPOBHE Ha YPOBHE CpPEIHEr0o OOIIero oOpa3oBaHMS BKJIIOUYAIOT CICHH(PUYSCKUE IS
yuyeOHOro mpeameTa «XuUMHUsS» HayyHble 3HAHHs, YMEHHUS U CIOCOOBI JEWCTBUHM IO
OCBOCHHUIO, HHTEpIpETali M NpeoOpa3OBaHUIO 3HAHWM, BHIbI JAEATEIBHOCTU IIO
MOJTyYEHHUIO0 HOBOT'O 3HAHUS M TPUMEHEHHIO 3HAHUM B PA3IMYHBIX YUEOHBIX CUTYAIUsX, a
TAaK)K€ B PEAJbHBIX KM3HEHHBIX CUTYallMsX, CBS3aHHBIX C XMMHeEH. B mporpamme mno
XUMUU TIPEIMETHbIE PE3YJIbTAThl MPEICTABICHBI MO F0JIaM U3YUYEHUSI.
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[MPEAMETHBIE PE3VJIBTATHI 10 KIIACC

[IpeameTHbIE pE3ynbTaThl OCBOEHHUS Kypca «OpraHudeckas XUMUS» OTpa)KarorT:
c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O MECTe W 3HAUYEHHWU OPraHUYEeCKOW XHWMHUHU B
CHUCTEME ECTECTBEHHBIX HayK MU €€ poilu B O0OECIEYCHHH YCTOMYMBOTO pPa3BUTHS
YEeJIOBEUECTBA B PEHICHUH MPOOJIEM 3KOJOTHYECKOW, IHEPreTUYECKOW U IHINECBOU
0e30MacHOCTH, B PAa3BUTHM MEAMIMHBL, CO3JaHUM HOBBIX MAaTE€pPUAIOB, HOBBIX
UCTOYHUKOB DHEPrUM, B OOECNEYEHUH PalMOHAJIBLHOTO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUNM MHPOBO33PEHUS M OOLIEH KYJIbTYphl YEIOBEKA, a TAKXKE IKOJIOTMUYECKU
000CHOBAaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U MPUPOHOM Cpelie;

BJIaJICHUE CUCTEMOIN XUMUYECKUX 3HAHUM, KOTOpasi BKJIFOYAET: OCHOBOIOJIATAF0IIUE
HIOHSATHUS - XUMUYECKHIA 3JICMEHT, aToM, SIPO M 3JICKTPOHHAs 000JI04Ka aTroma, S-, p-, d-
aTOMHbIE OpOWTaIM, OCHOBHOE U BO30YXAEHHOE COCTOSHHUS aToMa, THOPHIMU3AIUS
aTOMHBIX OpOuTaneil, MOH, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTENIEHb
OKHUCJICHUS, XUMUYECKasl CBSI3b, MOJIb, MOJISIPHAsE Macca, MOJIAPHBINA 00BEM, YIIIEpOIHbBIN
CKeJleT, (PYHKIMOHAJIbHAsI Tpylna, pajgukal, CTPYKTypHble (opmyiibl (pa3BEpHYTHIE,
COKpall€HHbIE, CKEJIETHbIE), H30MEpUs CTPYKTypHass W  IPOCTPAHCTBEHHAA
(reomeTpuueckasi, onmuyeckas), W3OMEpPbI, TOMOJOTHMYECKHN PO, TOMOJIOTH,
YTIEBOAOPOABI, KACIOPOA- U a30TCOAECPIKALIUE OPraHUYECKUE COCIMHEHHUs, MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS; TEOPUH, 3aKOHBI
(nepuonmyeckuil 3akon [I.J1. MenneneeBa, Teopuss CTpOEHUS OPraHUYECKHX BEIIECTB
A.M. BytnepoBa, 3aKOH COXpaHEHUsI MacChl BEILIECTB, 3aKOH COXPAHEHUS U IIPEBPALLECHUS
DHEPTUU MPU XUMHYECKUX PEAKIIUIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMUH,
MHUPOBO33pEHUYECKHNE 3HAHUSA, JIEKAIIME B OCHOBE IOHMMAaHUS IPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUI; MPEACTaBICHUS O MEXAHM3MaX XUMHUYECKUX
peakluii, TEepPMOJIUHAMHYECKUX U KMHETHYECKUX 3aKOHOMEPHOCTSAX MX MPOTEKaHUs, O
B3aMMHOM BJIMSIHUM aTOMOB U TPYIIIT aTOMOB B MOJIEKyIaX (MHIYKTUBHBIA U ME30MEPHBIN
s dexTsl, opuentanTsl I u Il pona); ¢pakTosoruyeckue CBEICHUs O CBOMCTBAX, COCTABE,
MOJIyYeHUH U 0€30MMaCHOM MCTOJIb30BAHUH BaXKHEUIIUX OPTaHUYECKUX BEILIECTB B OBITY U
PAKTUYECKON NI€ATEIbHOCTH YEJOBEKa, OOUIMX HAyYHBIX MPUHIUIAX XUMHUYECKOTO
IPOU3BOJICTBA (HA MMPUMEpPE MPOU3BOJICTBA METAHOJIA, TEPEepabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISIBJISATH XapaKTepHbIE MPU3HAKU MTOHSITUH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HCII0JIb30BATh COOTBETCTBYIOLINE MOHATHS TIPU
ONMCAaHUM COCTaBa, CTPOCHMS U CBOMCTB OPraHUYECKUX COCAUHEHUN;
c(hOpMHUPOBAHHOCTHh YMCHHIA -

UCIIOJb30BaTh XHUMHUYECKYI0 CHMBOJIUKY JUISl COCTABJICHUS MOJEKYISPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHbIX) (OPMYyJ OpPraHUYECKUX
BEIIECTB;

COCTABJISITh yPAaBHEHHS XUMHUYECKUX pPEAKIMd U pacKpbhiBaTh HX CYIIHOCTD:
OKHUCJIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIUN MOCPEACTBOM COCTABIICHUS 3JEKTPOHHOIO
OaylaHca PTHX peakIui, peakiuii HOHHOTO OOMEHa MyTEM COCTaBJICHHS MX IMOJHBIX U
COKpAILIEHHBIX UOHHBIX YPaBHEHUN;
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U3rOTAaBIMBATh MOJEIU MOJIEKYJ OpPraHMYECKHUX BEUIECTB I WUTIOCTPALUU UX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMUPOBAHHOCTh YMEHHUI: YCTaHABIMBATh MPUHAAJICKHOCTh M3YyYCHHBIX
OpraHUYECKUX BEIIECTB IO UX COCTaBY M CTPOCHUIO K OINpPEACIEHHOMY KJacCy/TpyIie
COCIMHCHUM, Oasamb UM Ha3BaHHS 10 cucTemarmueckoil Homenkmarype (IUPAC) u
npueooums TPUBUAJBHBIE Ha3BaHUS MJIA OTACJIbHBIX IPEICTaBUTENICH OpraHuYecKuX
BEIECTB (3TUJICH, alleTUJIEH, TOJIYOJI, TIIUIEPHUH, dTHICHIIIUKOJIb, (heHOoI, hopMalIbIeT I,
alleTaNbJeTU, alleTOH, MYypaBbHHas KHUCJIOTa, YKCyCHas KHCIOTa, CTEapuHOBA,
OJICMHOBas, MAJIBMUTHUHOBAS KHUCIIOTHI, TJUIMH, aJaHUH, MajibTo3a, (PPyKTO3a, aHUIIUH,
JTUBUHUIIL, U30TPEH, XJIOPOTIPEH, CTUPOI U APYTHE);

c(OPMUPOBAHHOCTh YMEHHSI OMPEICIATh BUJl XUMUYECKOM CBSI3U B OPTaHUYECKUX
COeMHEHMIX (KOBAJICHTHAsI U HOHHAS CBSI3b, - U M-CBSA3b, BOJOPO/IHAS CBA3b);

c(OPMUPOBAHHOCTh ~YMEHHUS MPUMEHITh TOJOXKEHUS TEOPUU  CTPOCHHS
opranunveckux BeniecTB A.M. byrtnepoBa 1 OOBSCHEHHSI 3aBUCHMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,

c()OPMUPOBAHHOCTh YMEHUH XapaKTE€pU30BaTh COCTaB, CTPOCHHE, (PU3UUECKHUE U
XMMHYECKHNE CBOMCTBA TUIUYHBIX MPEICTABUTENECH PA3NIUYHBIX KJIACCOB OPraHUYECKUX
BEIIECTB: AJIKAHOB, LMKIJIOAJKAHOB, AJKEHOB, AJIKaJUEHOB, AJKWHOB, apOMaTHYECKUX
YIJIE€BOJIOPOAOB, CHUPTOB, albJETHI0B, KETOHOB, KapOOHOBBIX KHCIOT, IMPOCTBIX U
CIIOXKHBIX A(PUPOB, KUPOB, HUTPOCOCIUHEHUN U aMUHOB, AMHUHOKHCIOT, OEJKOB,
yIJIA€BOJOB (MOHO-, JM- W MOJMCAXapUIO0B), WIUIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b
MEXy HOIMH YPaBHEHUSIMH COOTBETCTBYIOIINX XMMHUECKHUX PEAKIU ¢ UCTIOIh30BaHUEM
CTPYKTYPHBIX (hOpMYJI;

c(OpMUPOBAHHOCTh YMEHHS MOATBEPkKAATh HA KOHKPETHBIX MpUMEpax XapakTep
3aBHCHMOCTH PEAKIIMOHHON CIMOCOOHOCTH OPTraHMYECKHX COSAMHEHUH OT KpaTHOCTH U
TUTIA KOBAJICHTHOM CBS3U (a- U M-CBSI3U), B3AUMHOTO BJIMSHUS aTOMOB U TPYIIIT aTOMOB B
MOJIEKYJIax;

c(OpPMUPOBAHHOCTH YMEHHUS XapaKTEPU30BATh UICTOYHUKH YTIIEBOIOPOAHOTO ChIPbSI
(HedTh, NPUPOIHBIN Tra3, Yrojib), CHOCOOBI €ro NepepadOoTKM U MPAKTUYECKOE
IpPUMEHEHUE IPOAYKTOB NEpepadbOTKH;

c(OpMUPOBAHHOCTb BJIa/ICHUS CUCTEMOM 3HAHUN O €CTECTBEHHO -HAayYHBIX METO/IAaX
NO3HaHUs - HAONIOJCHUU, MU3MEPEHUHU, MOJAEIUPOBAHUH, SKCIEPUMEHTE (peaibHOM H
MBICJIEHHOM) U YMEHUS IPUMEHSATh 3TH 3HAHMUS;

c(OpMUPOBAHHOCTh YMEHHUS TPUMEHSATH OCHOBHBIE ONEPAlMH MBICIUTEIHHON
NeSITEIbHOCTH - aHaJIN3 ¥ CUHTE3, CpaBHEHUE, 000011IeHNe, CHCTEMATH3aIUIO0, BBISBIICHHE
IPUYUHHO-CJICICTBEHHBIX CBSI3€H - I M3YYEHHUS CBOWCTB BEIIECTB W XHUMHUYECKHUX
peaKLnii;

c(OPMUPOBAHHOCTh YMEHHWI: BBISBIATH B3aMMOCBSI3b XHUMHUYECKUX 3HAHUU C
MOHATUSMH ¥ TIPEJICTABICHUSAMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB sl OoJee
OCO3HAHHOTO TMOHMMAHHUS CYIIHOCTH MaTepUajIbHOrO €IWHCTBA MHUpA, HCIOIb30BaTh
CUCTEMHbIE€ 3HaHHUS IO OPraHUYECKOM XUMHUHU A1 OOBSCHEHUS W MPOTHO3HPOBAHMS
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SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO ITPUPOAY;

c(hOpPMHPOBAHHOCTh YMEHHI: TPOBOAUTH PACUETHI M0 XMUMHYECCKUM (OpMysIaM |
YpaBHEHUSIM XUMUYECKUX PEaKIUN C HWCIOIh30BaHHEM (U3MYECKUX BEIMYMH (Macca,
00BbEM ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIUYECTBEHHON
CTOPOHBI: PAaCUYEThl MO0 HAXOXKJICHUIO XUMUYECKON (DOpPMYJIbI BEIIECTBA MO M3BECTHBIM
MAacCOBBIM JIOJISIM XMMHUYECKHX JJIEMEHTOB, NPOJIYKTaM CroOpaHus, IUIOTHOCTH
ra3o00pa3HbIX BEIECTB;

c(hOpPMHPOBAHHOCTh YMEHMI: NMPOTHO3UPOBATH, AHAIM3UPOBATH U OICHUBATH C
MO3ULUNA KOJIOTMUECKOM 0e30MacHOCTH TOCIHIENCTBUS OBITOBOM W MPOU3BOJCTBEHHOM
JEATeIbHOCTH 4YEJIOBEKa, CBA3aHHOW C TMepepabOTKOM BEIIECTB, UCIOIb30BaTh
MOJYYEHHbIC 3HAHUS JUISl MPUHATUS TPAMOTHBIX pEIICHHH TpoOJieM B CHUTyalUsX,
CBSI3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHHUN: CAMOCTOSITEJILHO IUJIAHUPOBAaTh U IPOBOJAUTH
XUMUYECKUN SKCIEPUMEHT (MOJYyUYCHHE M U3YUYEHUE CBOMCTB OPraHMYECKUX BEIIECTB,
KAQ4ECTBEHHBIC PEAKIMU YTIIEBOAOPOJIOB PA3JIMYHBIX KJIACCOB U KHUCIOPOJICOIECPKALINX
OPTaHUYECKUX BEIIECTB, PELICHUE OSKCIEPUMEHTAIBHBIX 3a/1a4 [0 PACIO3HABAHUIO
OpraHUYECKUX BEIIEeCTB) C COOJIIOJICHHEM TMpaBUil O€30MacHOro OOpalleHus ¢
BEI[ECTBAMU U JIA0OPATOPHBIM 000pYyT0BaHUEM, (GOPMYIHPOBATH 1€]Ib HCCIEIOBAHUS,
MPEACTaBIATh B pazluyHOM (opme pe3ynbTaThl SKCIEPUMEHTa, aHaTU3UPOBATH U
OIICHUBATH UX JIOCTOBEPHOCTD; CPOPMUPOBAHHOCTh YMEHUM:

COOJIO/IaTh TMpaBUJia SKOJOTUYECKH II€JIeCO00pa3HOro TOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B MEJNSAX COXPAHEHUS CBOErO 3J0pPOBbSA, OKPYKAIOLICH
MIPUPOIHOM CPEJIbl U JOCTUKEHUSA €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABAaTh OMACHOCTh TOKCHUYECKOTO JICWCTBUS HA JKUBBICE OpPraHU3MBbI
ONPENETEHHBIX OPraHUYECKUX BEIIECTB, HOHMMAs cMbIcl nokaszaress [TK;

aHaJTM3UPOBATh 11€71€CO00Pa3HOCTh, MPUMEHEHUSI OpPraHWYECKUX BEIIECTB B
MPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUSI PUCK -TI0JIb34;

chOpPMHPOBAHHOCTh ~ YMEHMI:  OCYIIECTBISATH  IEJICHAMNPABICHHBIA  TOUCK
XUMUYECKON MHGOpMAIMK B PA3IMYHBIX HCTOYHUKAX (HayyHas W y4eOHO -HaydHas
JUTEpaTypa, CpelacTBa MaccoBod wuHpopManuu, WHTEpHET W Jpyrue), KPUTUUECKU
AHaIU3Upo8ams» XUMUYECKYI0 MH(OpMaIUIo, nepepabamviéams €€ U UCNOIb308AMb B
COOTBETCTBHH C IIOCTaBJICHHON y4eOHOM 3a1a4cii.

11 KJIIACC

[IpenmeTHBIe pe3ynbTaThl OCBOeHUsI Kypca «OOIias m HeoOpraHudecKas XUMUSD)
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh  MPEJACTABICHUN: O MaTEpPHAIBHOM CIWHCTBE  MHUpa,
3aKOHOMEPHOCTSX W MO3HABAEMOCTH SIBJICHUM MPUPOJIbI, O MECTE U 3HAYCHUHM XUMHUHU B
CHUCTEME €CTECTBCHHBIX HAyK W €€ poJii B OOECNEYeHUH YCTOWYMBOTO Pa3BUTHS, B
peleHnd MpoOIeM SKOJOTMYECKOM, SHEPreTHYSCKOM M IHIEBOM O€30IacHOCTH, B
pPa3BUTUN MEIUIIMHBI, CO3JaHUM HOBBIX MATEPHUATIOB, HOBBIX MCTOUYHUKOB SHEPTHH, B
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obecreueHny palroHaIBLHOTO MPUPOIOTIONB30BaHMs, B (DOPMUPOBAHUHA MUPOBO33PEHUS
¥ 00Imel KyJabTyphl YeJIOBEKa, a TaKKe AKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE CUCTEMON XUMHUYECKUX 3HAHUM, KOTOpPAast BKIFOUAET: OCHOBOIIOJATratoIue
MOHATHUS - XUMHUYECKHUI 3JIEMEHT, aToM, SIAPO aToMa, U30TOIbI, AJIEKTPOHHAsT 000JI04YKa
aTroma, S-, p-, d-aToMHbIe OpOWTa M, OCHOBHOE M BO30YXIEHHOE COCTOSHUS aTroma,
ruOpuIN3anus aTOMHBIX opOuTanei, VIOH, MOJIEKYIA, BAJICHTHOCTb,
AIEKTPOOTPUIIATENILHOCTh, CTENEHb OKHUCJICHUS, XMMHUYecKas CBsi3b (KOBaJleHTHas,
WOHHAs, MeETaJUInYecKasi, BOJOPOJHAs), KpUCTAUIMYECKas pemerka, XuMHYecKas
peakuus, pacTBOpP, BJIEKTPOJIUTHI, HEIICKTPOIUTHI, SJIEKTPOJIUTHYECKAS AUCCOLMALNS,
CTENEHb JUCCOLMALNM, BOJOPOJAHBIA ITOKA3aTelb, OKHUCIHUTENb, BOCCTAHOBUTEIID,
TEIJI0BOM A (PEKT XUMHUUECKOU PeakIiy, CKOPOCTh XUMHUYECKOW PEaKIny, XHMHIECKOE
paBHOBECHE; TEOPUM M 3aKOHBI (TEOpHsS  AJICKTPOJIUTHYECKOW  JIUCCOLMAIIUH,
nepuoanuecknil 3akoH .M. MenaeneeBa, 3aKOH COXpPaHEHHsS MAacChl BEIIECTB, 3aKOH
COXPaHEHMS U MPEBPAILCHUS YHEPTUU MPU XUMUUYECKUX PEAKLMAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIMX MAacCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHU SI3BIK
XUMHH, MUPOBO33PEHUECKUE 3HAHUS, JICKAIIUE B OCHOBE MOHUMAHUS NPUUYMHHOCTU U
CUCTEMHOCTH XUMHUYECKHX SBIICHUH; COBPEMEHHBIE IIPEICTABICHUS O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HWOHHO-MOJIEKYJISIDHOM U HAaJAMOJIEKYJSIPHOM YPOBHSIX;
IPEJCTABJICHUS] O MEXaHUu3MaxX XUMHYECKUX PEaKUHU, TEepMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HX IMPOTEKaHHs, O XUMHUYECKOM PaBHOBECHUH,
pacTBOpax M JUCIEPCHBIX CUCTEMAaX; (PaKTOJIOTUUECKUE CBEACHUS O CBOMCTBAX, COCTABE,
MOJy4YeHUH U O0€30MacHOM HCIOJIb30BAaHUM BAXKHEHIIMX HEOPraHUYECKUX BEIIECTB B
OBITY M TPAKTHUUYECKON JIEITEIHHOCTH 4YeJOBEKa, OOIMX HAyYHbIX MPUHIIMIAX
XMMHUYECKOTO MPOU3BOJICTBA;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBIATh XapaKTEPHbIE TMPU3HAKU TIOHSITHUH,
YCmMaHaenueams WX B3AUMOCBS3b, UCHOIb306aMb COOTBETCTBYIOLIME IOHATUS IIPU
OIMCAHUN HEOPTaHUYECKUX BEILECTB U UX MPEBPALICHUM;

chOpPMHPOBAHHOCTh YMEHHS HCIOJB30BaTh XHWMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBieHus: (GOpMyJ BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN, CUCTEMATHIECKYIO
Homenkaarypy (IUPAC) u TpuBHaibHbIC HA3BaHUS OTACIbHBIX BEIIECTB;

chOpPMHPOBAHHOCTh YMEHHUsSI OMNPEAENATh BaJCHTHOCTh WM CTENEHb OKHUCICHUS
XUMHUYECKUX IJIEMEHTOB B COSJMHEHUSX, BUJI XUMUYECKON CBSA3U (KOBaJCHTHAs, HOHHAS,
MeTaJlTnYecKasi, BOAOPOAHAs ), TUIl KPUCTALINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBSICHSATH 3aBUCUMOCTh CBOMCTB BEILIECTB OT BHUJA
XUMUYECKOM CBS3M M TUINA  KPUCTAUIMYECKOM  PEIIETKH, OOMEHHBIM U
JIOHOPHO-AKIIEMITOPHBIM MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHMI: KJIaCCU(UIIUPOBAThH: HEOPTaHUUECKUE BEIIECTBA IO
WX COCTaBy, XMMHUYECKHE pPEaKIMu MO0 Pa3IUYHBIM IMpU3HAKaM (YUCIYy U COCTaBYy
pearupymronmx BeleCTB, TeIioBoMy 3G(ekTy peakuuu, H3MEHEHHUIO CTeleHel
OKUCJIEHUS  DJIEMEHTOB, OOpaTMMOCTH, YYacTHIO Karajau3aropa U  JIpyrue);
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CaMOCTOSITENIBHO 6b10Upamb OCHOBAHUS W KPUTEPHUH ISl KIACCU(PHUKAIMN HM3ydaeMBbIX
BEILIECTB U XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh, YMEHUS PACKpPhIBATh CMBICT Tepuoaudeckoro 3akona .M.
MeHnaeneeBa W JEMOHCTPUPOBATH €r0 CHCTEMATH3UPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTHYECKYIO (YHKITNU;

c(hOpPMHPOBAHHOCTh YMEHUI: XapaKTePU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XMMHUYECKHX JJEMEHTOB IEPBOr0-4e€TBEPTOro ImepuoAoB llepuonnueckoit
cucrembl J[.MI. MeHaeneeBa, HCHOJB3ysl TMOHATUA «IHEPIETHUYECKHE YPOBHWY,
(QHEPreTHUYECKUEe TMOIypOBHU», «S-, P-, ”-aTOMHbIE OpOUTAIN», «OCHOBHOE U
BO30Y)K/IEHHOE DHEPreTUYECKUE COCTOSHMS aToMa»; OOBSICHATh 3aKOHOMEPHOCTHU
V3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U UX COCIMHEHUH 1O IEPUOIAM U TpyIIIaM
[Tepuomnueckont cucremsl .M. MeHnneneeBa, BaJCHTHbIE BO3MOXXHOCTH AaTOMOB
AJIEMEHTOB Ha OCHOBE CTPOEHUS UX DJIEKTPOHHBIX 000I0UEK;

chOpMHUPOBAHHOCTh YMEHUI: XapaKTepU30BaTh (OMUCHIBATh) OOIINE XUMHUYECKUE
CBOMCTBA BEIIECTB PA3IUYHBIX KJIACCOB, 100MEEPIHCOamsb CylIECTBOBAHUE TeHETUUECKON
CBSI3M  MEXAY  HEOPraHWMYECKMMH  BEHIECTBAMU C  IOMOIIBID  yYpaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPHIBATH CYIIIHOCTD: OKHCIIUTEIIBHO
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OajlaHca 3THX
peakiuii; peakiyii MOHHOTO OOMEeHa MYTEM COCTaBJICHUSI MX TMOJIHBIX M COKPAIIEHHBIX
VMOHHBIX YpaBHEHUH; peaKkuil THApPOJIN3a; PpEaKUHi KOMIUIEKCOoOpa3oBaHus (Ha
npuMepe TUAPOKCOKOMITTIEKCOB IUHKA U AJIFOMUHUS );

c(hOpMUPOBAHHOCTh YMEHHUS OOBACHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUUECKUX
peakiuii ¢ yuéToOM UX PHEPreTUUECKUX XapaKTePUCTHUK, XapaKTep U3MEHEHUS! CKOPOCTH
XUMHUUYECKON peakiMy B 3aBUCUMOCTH OT pa3IMYHBIX (PAKTOpPOB, a TaKkKe XapakTep
CMEILICHUS] XMMUYECKOTO PaBHOBECHS O] BJIMSHUEM BHEUTHUX BO3JCUCTBUN (MIPUHLIMI
Jle larenbe);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XUMHUYECKUE PEAKIIMH, JEKaIIUue B
OCHOBE TMPOMBIIUICHHOTO TOJIy4YeHUsI CEPHOM KHUCJIOTHI, aMMHakKa, OOIIMEe Hay4dHbIE
MPUHIUATBI XUMUYECKUX TTPOU3BO/ICTB; 11€JIECO00PA3HOCTh MPUMEHEHHSI HEOPTaHUYECKUX
BEII[ECTB B MPOMBIIIJICHHOCTU U B OBITY C TOYKH 3PEHUSI COOTHOIIIEHHUS PUCK-TI0IH3a;

c(hOpMHUPOBAHHOCTH BJIAJICHUS CUCTEMOUN 3HAHUN O METOJIaX HAy4YHOTO IMO3HAHUS
SBJICHUM TPUPOJLI - HAONIOJECHUE, W3MEpPEHUEe, MOJICTUPOBAHNE, OSKCIEPUMEHT
(peanbHBIN 1 MBICTICHHBIH ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHUS] IPUMEHSTh
OTU 3HAHWUSI TIPU DKCIEPUMEHTAIBHOM HWCCICOBAHUU BEIIECTB WU JJISI OOBSICHEHHS
XUMHUUYECKUX SBJICHUH, HMMEIOIIUX MECTO B MPUPOAE, MPAKTUUECKOW ESITEIbHOCTH
YeJI0BEKa U B IOBCETHEBHOM KU3HU,

chOpPMHPOBAHHOCTh YMEHHS BBISBISTH B3aUMOCBSI3h XWMHUUYECKHX 3HAHUH C
MOHATUSIMU W TIPEJICTABIICHUSMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIJIsi OoJiee
OCO3HAHHOTO MOHUMAaHUSI MAaTEPUAIBLHOTO €JUHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS NPOBOJUTH PACUETHI: C MCIOJBH30BAHUEM TMOHSITHI
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«MaccoBast 10J151 BEIECTBA B pACTBOPE» U «MOJISIPHAS. KOHLUEHTPALMS; MacChl BEIIECTBA
WK 00bEMa rasza Mo W3BECTHOMY KOJMYECTBY BEIIECTBA, MACCe I OOBEMY OJHOTO M3
YUaCTBYIOIIMX B pEaKIMH BEUIECTB; TEIJIOBOrO J(deKra peakuuu; 3HAYCHUs
BOJOPOJHOIO IIOKAa3aTesid pPacTBOPOB KHCIOT M IIEINOYEH C H3BECTHOM CTENEHBIO
JUccoLranuu; Macchbl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIU OHO U3
UCXOJIHBIX BEIIECTB JAaHO B BHJAEC pacTBOpa C ONPENEIEHHOM MACCOBOM JOJEN
pPacTBOPEHHOTO BEIIECTBA WM JaHO B H30BITKE (MMEET NpPUMECH); JOJM BBIXOJA
IPOAYKTA peakuu; OObEMHBIX OTHOLIEHUM ra3oB;

C()OPMUPOBAHHOCTb YMEHHUH: CaMOCTOSITEJIBHO IUIAHUPOBATh U INPOBOJUTH
XUMHUYECKUN HKCIIEPUMEHT (MPOBEAEHUE PEAKIU HOHHOIO OOMEHA, MOATBEPKICHUE
KaueCTBEHHOI'O0 COCTaBa HEOPTraHWYECKUX BELIECTB, OIPEICICHHE CpPEAbl PacTBOPOB
BEIIECTB C IOMOIIBIO HMHJIMKATOPOB, M3yUEHHE BIUSHHUS Pa3IUYHBIX (PAKTOPOB Ha
CKOPOCTh XHMMHYECKOW pEaKlMH, pElIeHUE HKCIEPUMEHTANbHBIX 3a/Jady MO TemMaMm
«Metamnsl» u «Hemertamie») ¢ coOMoieHHEM TpaBuil O€30MacCHOTO OOpallleHUs C
BEILLIECTBAMH U JIA0OPATOPHBIM 000pYyJIO0BaHUEM, (POPMYIHPOBATH LEIb HCCIEIOBAHUS,
npeocmasnsimes B Pa3iMuHON (opMme pe3ysbTaTbl SKCIEPUMEHTA, AHAIUZUPOBAMb W
OLICHUBATh UX JIOCTOBEPHOCTB;

C()OPMUPOBAHHOCTh YMEHHUI: COOJIIOIaTh NpaBUJAa IOJB30BAHUS XHUMHUYECKON
NOCYAOH U J1abopaTOPHBIM 000PYI0BaHUEM, OOPAILEHHS C BEILIECTBAMU B COOTBETCTBHH C
UHCTPYKUUSAMU IO BBINOJIHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIMBITOB, 3KOJOTUYECKH
1eJIeCO00PAa3HOr0 MOBEIEHUSI B OBITY U TPYJOBOW NEATEIBHOCTH B LENSIX COXpPAaHEHUS
CBOETO 3MI0POBBS, OKPYXKAIOIIEH NPUPOJHOM Cpelpl M AOCTHKEHUS €€ yCTOMYHMBOTO
pPa3BUTHS, OCO3HABAMb ONACHOCTh TOKCHUYECKOIO JEWCTBHUS HA JKHUBBIE OPTaHU3MBI
ONpEAECTEHHBIX HECOPTAHUYECKUX BEILIECTB, MOHMMAas cMbIca nokazarens [1/IK;

cOPMHPOBAHHOCTh ~ YMEHMI:  OCYIIECTBJISATh  IIEJICHANPABIECHHbBI  MOUCK
XUMUYECKON MH(pOpMAIMU B Pa3IMYHbIX MCTOYHMKAX (HaydyHas U y4eOHO -HaydHas
JUTEpaTypa, CpelIcTBa MaccoBod HHpopMauuu, MHTEpHET W Jpyrue), KPpUTUUYECKU
aHaJIM3UPOBaTh XMMMUYECKYI0 HH(OpMalMio, nepepadarbiBaTh €€ M HCIOJIb30BaTh B
COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3a1a4eci.

29



TEMATHYECKOE INTAHUPOBAHHUE

®enepanbHas padovas nmporpamma | Xumus. 10-11 kmacesl (yrinyOnéHHbIN ypOBEHb)

10 KJIACC
NQ KOHquCTBO OCHOBHBIe BHUAbI ACATCIBbHOCTHU
Hanmenosanue pa3aciion HpOFpaMMHOG COACPIKAHUC
/o qaCOB 06yqa101111/1xc;1

1 TEM Y4EOHOT0 MpeaMETa)

Pazne

Ja 1. TeopeTndyeckne 0CHOBbI OPraHN4€eCKOii XUMHH

1.1

[IpenmeT opraHnyeckon
XUMUU.

Teopus ctpoeHus
OpraHUYECKUX
coeauHeHuil A. M.
bytiiepoBa

17

[IpenMeT 1 3HaUEHUE OPraHUYECKOU XUMUH,
MpEICTaBICHUE O MHOTOOOpa3uu
OPTraHUYECKUX COCTMHEHUN. DICKTPOHHOE
CTPOEHHE aTOMa YTJIEPO/ia: OCHOBHOE U
BO30YKJICHHOE COCTOsIHUS. BaneHTHbIe
BO3MO>XHOCTH aTOMa yIJIepo/ia.
Xumuyeckasi CBSI3b B OpraHUYECKUX
coeMHEHUsX. TUIbl THOpUIU3AIIMY aTOMa
yriepoaa. MexaHusmbl 00pa3oBaHUs
KOBAJICHTHOU CBSI3M (OOMEHHBIN U
TOHOPHOAKIECNITOPHBIN). TUrbl
MepeKpbIBaHUSI aTOMHBIX OpOuTasei: a- u
n-cBsi3u. OIMHApHAs, IBOMHAS U TPOMHAs
cBs13b. CItOCOOBI pa3phiBa CBS3EH B
MOJIEKYJIaX OPraHUYECKHUX BEIIECTB.
[ToHsiTHE O CBOOOHOM pajaHKale,
HyKJIeo]uie u anexTpodue.

Teopust CTpOEHUST OPraHUYECKUX

PacKpbIBaTh CMBICH H3y4aeMBbIX
MOHSTUN (BBIIEISTH UX XapaKTEPHbIE
MPU3HAKN) U IPUMEHSTH 3TU NOHATHUSA
IIPU OIMCAaHUU COCTaBa U CTPOEHUS
BELIECTB, /ISl 0OObSICHEHUS OTJEIbHBIX
(akTOB U sIBIEHUN. PacKkpbIBaTh CMBICT
[IOJIOKEHUI TEOPUU CTPOECHUS
OpraHnyeckux Bemects A. M.
byTiepoBa U IPUMEHSTh UX TS
00BSCHEHHS 3aBUCHMOCTH CBOICTB
BEILIECTB OT COCTABA U CTPOCHMUSL.

M cronb30BaTh XUMUYECKYIO
CUMBOJIMKY JIJIs1 COCTaBJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX,
CKEJIETHBIX) (POPMYJI OPraHUUECKUX
BEILIECTB.

Onpenensatb BUIbI XUMHUYECKOU

30



®enepanbHas pabovas nporpamma | Xumus. 10-11 knacesl (yrinyOnéHHbIN ypOBEHb)

coenuHennii A.M. bytiepoBa u ee
COBPEMEHHOE Pa3BUTHE - CTPYKTYypHas
TEOPUSI OPTaHUYECKUX COCTUHEHUMN.
3HaYeHUE TEOPUHN CTPOCHHUS
OpraHUYECKUX COCIMHEHUMU.
MonekynsipHbIE U CTPYKTYpPHbBIE
dbopmynbl. CTpyKkTypHBIE HOPMYIIBI
Pa3IMYHBIX BUJIOB: Pa3BEPHYTAs,
COKpAILEHHAsI, CKEJIETHAs.

N3omepus. Buasl nzomepun:
CTPYKTypHasi, IPOCTPAHCTBEHHAS.
OnekTpoHHbIE 3()PEKTHI B MOJIEKYIaxX
OPTaHUYECKUX COCTUHECHUU.
NHayKTUBHBIN U Me30MEPHBIN 3D (PEKTHI.
[Ipeacrasnenue o kiaccudukanuu
oprannudeckux Bemects. [IonsTue o
byHKIIMOHATBHOM Tpymie. ['oMmonorus.
I'omonoruueckue psapl. Homenkiarypa
OPraHUYECKUX COCIMHCHUN
(cucTeMaTuueckas U TpUBHAIbHBIC
Ha3BaHUA).

OcobeHHoCTH U Kiaccudukanus
OpraHu4YeCcKuXx peakunii. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIINU B
OPraHUYECKON XMMUHU.
JKcNepUMeHTAIbHbIE METOAbI
H3YyYeHHs BeHIeCTB U UX

NpeBpalleHuii: CBsI3U (OIMHAPHBIE,
KpaTHbIE) B OPTaHUUYECKHUX
COEIMHEHUAX. XapaKTEPU30BATh POJIb
Y 3HAUEHUE OPTraHUYECKON XUMHUU B
pelIeHUH MpooIieM SKOJIOTUYECKOMH,
MUIIEBOI 0€30MaCHOCTH, B Pa3BUTHH
MEJIULINHBI, CO3IaHUN HOBBIX
MaTepuaioB, B 00ECIICYCHUH
pPaMOHAIIBHOTO
NPUPOIOIOIb30BAHUS; IOJATBEPKAATh
€€ CBA3b C APYTMMU HAYKaMH.
Hcnonb30BaTh MOJIENIN OPTaHUYECKUX
BEILECTB ISl WILTIOCTPALlUU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO
ctpoenusi. HabGmronate u onuceiBaTh
JIEMOHCTPALIMOHHBIE OIIBITHI;
MPOBOJAUTH U OMHUCHIBATH
71a60paTOPHBIE OIBITHI
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 JleMOHCTpanuu:

- O3HAaKOMJIEHUE ¢ o0pa3laMu
OpPraHUYEeCKUX BEILIECTB U MaTepUaIaMu Ha
X OCHOBE;

- OIIBITHI 110 IIPEBPALIECHUIO OPTaHUYECKUX
BEILIECTB IIPU HArpeBaHuU (IJIaBJICHUE,

oOyTiMBaHUE U TOPEHHUE).
« JlJabopaTOpHBIE OMBITHI:

- MOJCJIMPOBAHUE MOJICKYJI OPraHUYECKUX
BEILICCTB

Htoro no pazueny 17
Pa3nen 2. YrieBoaopoabl
2.1 [IpenenbHbIe 11 Aunkanbl. [ oMonorndeckuit psj ankaHoB, [BiaaeTs n3y4aeMbIMU XUMHYECKUMU
YTJICBOIOPO/BI - AJTKAHBI, oO1miast popmysia, HOMEHKIATypa U MOHSATUSIMHU.
MAKJIOAJIKaHbI M30Mepusl. DIEKTPOHHOE U BbIABIATE XapaKTepHbIC IPU3HAKU

MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ
QIIKAHOB, \-TUOPUAN3AIMS AaTOMHBIX
opOuTanei yriepona, a-CBA3b.
Kongopmepor. Duznueckue cBOWCTBA
AIIKaHOB.

XUMHUYECKUE CBOMCTBA AIIKAHOB: PEAKIINU
3aMeleHN s, U30MEPU3ALINH,
NMEerupUPOBaHUs, IUKJIN3AINH, TUPOJIU3a,
KpekuHra, ropenus. HaxoxneHue B
npupojie. CriocoObl MOJIy4eHUs U
MPUMEHEHHUE aJIKaHOB.

MOHSITUI, YCTAaHABJIUBATh UX
B3aMMOCBSI3b, UCII0JIb30BATh
COOTBETCTBYIOIINE TOHATHUSA MTPU
OMMCAaHUU COCTaBa, CTPOCHHUS U
MMPEBPAIICHUN OPTraHUYECKUX
COEIMHEHUN.

M cnonb30BaTh XUMUUECKYIO
CHUMBOJIUKY IS COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTOM, COKpAIIEHHOM,

CKEJICTHOM) (popMyIT YIIIeBOJOPOIOB.
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[{uxnoankanel. O6mas hopmyia,
HOMCHKJIATypa U U30MEpHSL.
OCOOCHHOCTH CTPOCHUS K XUMHUCCKUX
CBOMCTB MaJIbIX (ITUKJIOIIPOIIaH,
[IUKJI00yTaH) U OOBIYHBIX (IIMKJIOICHTAH,
[UKJIOTEKCaH) IUKI0anKaHOB. CIIocOOBI
MOJIYYCHUS ¥ TIPUMECHECHHE ITMKJI0ATKAHOB

Y cTaHaBIMBATh MPUHAIC)KHOCTh
BEIIECCTB K OINPEACICHHOMY KJIaccy
YIJIEBOAOPOAO0B IO COCTABY U
CTPOCHUIO, Ha3bIBaTh UX

110 CUCTEMaTHYSCKOM HOMEHKIIATypE;
MPUBOAUTH TPUBHUAJIbHBIC Ha3BAHUS
OTIEIBbHBIX MTPEICTABUTEIICH
YIJIEBOJ0POJIOB.

OnpenensaTs BUABI XUMHUYCCKOM

2.2

HenpenenbHabie
YIJIEBOJAOPOIbBI:
QJIKCHBI, AJIKAIUCHBI,
QITKUHBI

15

AJKeHbI. ' OMOJIOTMYECKUH PsiJl AJIKEHOB,
oOmmiast ¢popmysia, HOMEHKIATypa.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI aJIKCHOB,
A-rHOpHAN3aIUsI aTOMHEIX OpOHTanIci
yIJIepoa, a- u n-cBsizu. CTpyKTypHas u
reoOMETPHYCCKAs (YUC-MPAHC-) U30MEPHSL.
DU3NYECKUE CBOKWCTBA aJIKEHOB.
XUMHUUYECKHE CBOMCTBA: PEAKIUU
[MPUCOCINHEHUS, 3aMEIICHUS

B A-T10JIO’KEHUE ITPU JIBOMHOM CBS3H,
MOJIUMEPU3ALMUA U OKUCIICHUS.
[Ipeocmasnenue o mexaHuzme peaxyuu
D71eKMPOPUTLHOCO NPUCOEOUHEHUS.
[IpaBuino MapkoBHukoBa. KauecTBeHHBIE
PEaKIMU HA IBOMHYIO CBA3b.

CriocoObl OJTydYeHUS U TPUMECHEHHUE
AITKEHOB.

Ankanuensl. Kimaccudukamnus
QJIKaJIMeHOB (COMPSKEHHBIE,

CBSI3U B MOJIEKYJIax yTJIEBOJIOPOJIOB
(KOBaJICHTHAs HETOJIsIpHAs 1
MOJIsIpHAs, a- U II-CB3b).

[ToaTBep KaaTh Ha KOHKPETHBIX
MpUMepax XapakTep 3aBUCHUMOCTH
PEaKIIMOHHOM CIIOCOOHOCTH
YIJIEBOJOPOJIOB OT KPaTHOCTH U THUIIA
KOBAJICHTHOM CBS3M (a- U 1I- CBSI3H),
B3aMHOTO BJIUSHHS aTOMOB U TPYIIIT
ATOMOB B MOJICKYJIaX; a TaKXKe

0T 0COOCHHOCTEN peanu3aiuu
Pa3IMYHBIX MEXaHU3MOB ITPOTCKAHMS
peaKIuu.

XapakTepu3oBaTh COCTaB, CTPOCHUE,
MpUMEHEeHHUE, GPU3NIECKUE U
XUMHUYSCKHE CBOMCTBA, BaXKHEHIILINE
CIIOCOOBI TTOTYYSHHS YTIICBOI0POIOB,
MPUHAICKAIINX K Pa3THIHBIM
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M30JIMPOBAHHBIC, KYMYAUPOBAHHbLE).
OCcOOEHHOCTH AIEKTPOHHOTO CTPOCHUS U
XHMHYECKUX CBOMCTB COIPSIKEHHBIX
nUeHoB, 1,2- u 1,4-ipucoeMHEHNE.
[Tonmumepu3anus CONpsIKEHHBIX TUEHOB.
CriocoObI MOJIyYeHHS ¥ IPUMEHEHHUE
QJIKa/INCHOB.

AJKUHBL. [ oMOOruueckuil psij aJKuHOB,
oOmIas popmyita, HOMECHKJIATypa U
M30MepHUsl. DIEKTPOHHOE U
[IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYI
QJIKHMHOB, SP-THOpUAN3AIUS SJICKTPOHHBIX
opbOuTanei atoma yriepoaa. usndeckue
CBOMCTBA aJIKMHOB.

XHUMHUYECKHUE CBOMCTBA: PEaKIIUU
MPUCOCTUHEHMS, TUMEPHU3AINU 1
TpUMEpPHU3aIMU, OKUCIeHH. KucioTHbie
CBOMCTBA AIKMHOB, UMEIOIINX KOHIIEBYIO
TPOWMHYIO CBS3b. KaueCcTBEHHBIC peaKINU
Ha TPOMHYIO CBS3b.

CniocoObl MOJIy4eHUs U IPUMEHEHUE
QJTKMHOB

KJIaccam.
BoISBISATE FeHETUUECKYIO CBSI3b
MEXKTY YIJIEBOJOPOAaMHU Pa3TUIHBIX
KJIACCOB M MOATBEPKIATh €€ HATNYUE
YPaBHEHHUSIMHU COOTBETCTBYIOIINX
XUMHYCCKUX PEAKIUU

C MCTOJIb30BaHUEM CTPYKTYPHBIX
(hopMyJI BEIIECTB.

XapaKkTepu30BaTh UCTOUYHUKHU
YIJIEBOJIOPOAHOTO CHIpbs (HEDTH,
MIPUPOJIHBIN Ta3, YTOJb), CIOCOOBI UX
repepaOOTKU 1 MPAKTUYECKOE
MIPHMEHEHHE TTOTy4YaeMbIX IIPH ATOM
MPOIYKTOB.

M cnonbs30BaTh O0IIIEHAYYHBIE
METO/IbI TIO3HAHMS

[IPY CAaMOCTOSITEIIbHOM
MJIAaHUPOBAHUH, IIPOBEJICHUH 1
OTIMCAaHUN XUMHYECKOTO
DKcTiepuMeHTa (11abopaTopHbIe
OTIBITHI M TTPAaKTHYECKHE pabOTHhI).
CrnenoBaTh NpaBuiiaM O€30MacHOM

2.3

ApoMaTH4ecKue
YTIIEBOJ0PObI (ApEHBbI)

10

ApOMaTUYECKHUE YIIIEBOJIOPOBI.
["'omosorudyeckuii psigi apeHoB, o01as
(bopMya, HOMEHKIIATypa U U30MEPHSL.
DJIEKTPOHHOE U ITPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbI OeH3071a.

paboThI B 1abopaTopuu

MIPY KCTIOJIb30BAHIH XUMHUYECKON
TOCY/IbI U 000PYTIOBAHHUS, & TAKKE
MpaBuIaM OOpaIleHus C BEIIeCTBAMU
B COOTBETCTBUU C MHCTPYKIIHSIMHU
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[ Ipasuno apomamuunocmu, npumepwvl
apomamuyeckux coeounenui. Ousndeckue
CBOMCTBA apeHOB. XMMHUYECKHUE CBOKMCTBA
OEH30J1a ¥ €T0 TOMOJIOTOB: PEAKIIHH
3aMCIICHUS B OCH30JbHOM KOJBIIC U
YTJIEBOJIOPOJAHOM paJIUKaJe, peaKluu
[PHUCOCIMHEHUSI, OKUCIICHUE TOMOJIOTOB
OeH301a.

Peaxyuu snekmpoguibHoco 3ameujeHusl.
[IpencrapieHne 00 OPUECHTUPYIOIIEM
NEUCTBUH 3aMECTUTEINICH B OCH30IbHOM
KOJIBIIE HA TIPUMEPE ATKUIIBHBIX PAJIUKaJIOB,
KapOOKCUIIbHOM, TUAPOKCUIILHBIN, aMUHO- U
HUTPOTPYIII, aTOMOB T'aJIOTEHOB.
OCOOCHHOCTH XMMHUYECKHUX CBONCTB
ctupoiia. [lonmumepuzanus cTupoa.
CriocoObl MOJIy4eHUs U PUMEHEHUE
ApOMaTUYECKUX YTIIEBOJI0POIOB

BBINIOJIHEHMSI TAOOPATOPHBIX OMBITOB U
PAKTHYECKUX PabOT MO MOJYUYCHUIO U
M3YYEHUIO OPTaHUYECKUX BEUIECTB.
[IpencraBisTh pe3ynbTaThl
AKCIIEpUMEHTa B (hopMe 3anucu
YPaBHEHHI COOTBETCTBYIOIINUX
[peakuuii 1 J1e1aTh BBIBOABI HA UX
OCHOBE.

[IpoBOAUTH BHIYMCICHUS IS
OTIpeieNICHUs] MOJIEKYIIPHOU
(opMyJIbl OPraHUYECKOro BEIIECTBA
[10 YPaBHEHUIO XUMUYECKON peakliuu U
10 MacCOBBIM JIOJIIM aTOMOB
PIIEMEHTOB, BXOASIIMX B €r0 COCTaB,
1o Macce (00bemMy) MPOAYKTOB
CropaHusl.

CamMOCTOSTENBHO IUIAHUPOBATH U
OCYLIECTBIISITH CBOIO

2.4

[ I[prpoIHBIE HICTOYHUKHU
YIJIEBOJOPOAOB U UX
nepepadoTka

[Tpupoausriii ras. [lomytabie HeTsIHBIC
ra3el. HedTh u €€ npoucxoxaeHue.
KaMeHHBIN yTOJb U MPOAYKTHI €T0O
nepepadoTKy.

CniocoObl nepepaboTKu He(TH: TEPEroHKa,
KPEKHUHT (TEpMHUYECKUH, KaTaTUTUUYECKU),
pudopmuHr, uposus. [IpoaykTh

[M03HABATEIbHYIO AEATEIbHOCTD;
[IPUHUMATh AKTUBHOE YYacTHE B
rPYIIIOBOI Yy4eOHOM NeATeTbHOCTH

nepepaboTKu HeTH,
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VX PUMEHEHHE B TPOMBIIIIJICHHOCTH | B
OBITY.

['eHeTHYeCKas CBSA3b MEXKAY Pa3IMIHBIMU
KJIacCaMH YTJIEBOJIOPOIOB

2.5

['anoreHnpon3BOAHBIE
YTJIEBOAOPOIOB

DJIEKTPOHHOE CTPOCHUE
rajg0reHOMPOU3BOJAHBIX YIIIEBOIOPOAOB.
Peaknny 3aMeIIEeHNs TaJIOreHa Ha
TUAPOKCHUI, HUTPOTPYIITY, IUAHOTPYIIIY,
AMUHOTPYIIITY.

JleiicTBHE HA raJOTEHITPOU3BOJHBIC
BOJITHOTO U CIIMPTOBOT'O PacTBOPA LIEIOYH.
B3anmoieiicTBUE TUTanoreHaJIKaHOB C
Marauem 1 HuHKoM. [ToHsTre o
METAJJIOOPTaHUYECKUX COCTUHEHUSX.

M crionb30BaHrEe rajJoreHnporu3BOAHBIX B
OBITY, TEXHUKE U B CUHTE3E.
JKCcNePpUMEHTAIbHbIE METOAbI N3y4YeHUsI
BELECTB U MX NPEeBPaLlleHHU:

* JleMoHcTpanuu:

- JIeMOHcTpanus (PU3M4YECKUX CBOMCTB
YTJIEBOIOPOIOB (PaCTBOPUMOCTb);

- KA4YEeCTBEHHbIC PEAKIIMU YIIE€BOI0POIOB
pPa3TUYHBIX KJIAcCOB (0OECIBEUNBaHKE
OpOMHOI WJIM NOAHON BOIBI, PACTBOPA
[epMaHraHara Kajaus, B3auMOJICHCTBUE

ALICTHUJICHA
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C aMMHUAYHBIM PacTBOPOM OKCHJa cepedpa);

- o0paslbl IIacTMacc, KayuyykoB U
[PE3UHBL;

- koJutekiuu «HedTe» u «Yronby;

- BuacodparmeHT «BynkaHuzanus
PE3UHBD.

« JlaGopatopHbi€ OMBITHI:

- O3HAKOMJIEHHUE C 00pa3laMu IIacTMace,
Kay4yKOB M PE3UHBI;

-  MOJEIUPOBAHUE MOJIEKYI
YIJIEBOAOPOIOB U TaJIOT€HONPOU3BOIHBIX;
- TIOJIyYEHHE METaHa U U3YUYEHUE €ro
CBOICTB;

- TIOJIyYEHHUE alleTHICHA U U3YYEHUE €T0
CBOMCTB.

e [IpakTiueckue pabOThI:

No 1. ITosyyeHue 3TUIEHA U U3YUYEHHE €T0
CBOMCTB.

» Pacu€rHble 3anaun:

- OompeJesieHHe MOJEKYIISIPHON (DOPMYJIBI
OPraHUYeCKOTO BEUIECTBA

10 MAaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJSIIIUX B €0 COCTAB,;
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- HAXO0XKJICHUE MOJIEKYJIIPHON (hOpMYIIbI
OpPraHU4EeCKOro COEIMHEHHUS 110 Macce

YPAaBHEHHUIO XUMHYECKOW peakIuu

(00BEMY) IPOIYKTOB CTOPAHHMS; PACUETHI IO

Htoro no pazneny

43

Pa3nea 3. Kuciaopoacoaepaxann

HEC OPraHuICCKHUEC COCANHCHUA

3.1

Cnuptel. PeHon

14

HpeHeHBHBIC OIHOATOMHBIC CITUPTHI.

dbopmyia, u3omMepusi, HOMEHKJIaTypa 1
Kiaccudukaiuys cimuptoB. Gusnyeckue
CBOMCTBa ciupTOB. BogopoiHas CBS3b.
XUMHUYECKHE CBOMCTBA: PEAKIINU
3aMeIleHUs, IeTUIpaTaliuy, OKUCICHHUS,
B3aUMOJICHCTBUE C OPraHUYECKUMU U
HEOPraHUYECKUMHU KUCIIOTaMH.
KauecTBeHHas peakiysi Ha OJTHOATOMHBIE
criupThl. DU3NOTOTUYECKOE AEHCTBUE
ATaHOJIa U METaHOJIa Ha OPTraHU3M
yesioBeka. CriocoObl MOJy4YeHUs U
MPUMEHEHUE OJTHOATOMHBIX CITUPTOB.
[IpocTeie 3pupbl, HOMEHKJIATypa U
n3oMepusi. OcoOeHHOCTH (HU3UYECKUX U
XUMHUYECKUX CBOMCTB.

Ctpoenue MoJiekyn (Ha MpuMepe METaHoJIa
1 3TaHona). I omosiorudeckuil psia, oomas

PackpbIBaTh CMBICIT NU3yYaeMbIX
MOHATUM (BBIIETATh UX XapaKTEPHbIC
MPU3HAKK) U IPUMEHSITh 3TU MOHATHUS
MpU OMUMCAHUU COCTaBa U CTPOCHMUS
BEILECTB, /ISl OOBSICHEHUS OTIEIbHBIX
(bakToB U aBieHuit. Mcrnonp3oBath
XUMHAYECKYIO CUMBOJIMKY IS
COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIiéHHon) hopmMy
KHCJIOPOJICOIEPKAIINX OPraHUYECKUX
BEILIECTB. Y CTAaHABJINBATH
MPUHAJICKHOCTh
KHCJIOPOI0COACPKAIMNX OPraHUYECKUX
BEIIECTB K OIMPEICTICHHOMY KJIacCy IO
COCTaBY U CTPOCHUIO, Ha3bIBATh UX IO
CUCTEMATUYECKOM HOMEHKIIATYypE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
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MHOroaToOMHBIE CIIUPTHI: STHJICHTJIMKOJIb
1 ruiepud. Ou3ndeckue U XUMHUYISCKUe
CBOICTBA: pEaKIMU 3aMEIICHUSI,
B3aUMOJICMCTBUE C OPraHUYECKUMU U
HEOPraHUYECKUMU KHUCIOTaMH,
KayeCTBEHHAs PEaKITus

Ha MHOT'OAQTOMHBIE CITUPTHI.
DU3NOJIOTUYECKOE JEUCTBUE

Ha OpraHu3M 4dejioBeka. CriocoOnl
MOJyYCHUS U IPUMECHEHUE
MHOTOATOMHBIX CIIUPTOB.

denoi. CTpoeHue MOJIEKYJIbl, B3aUMHOE
BIIMSIHHE THIPOKCOTPYIIIIBI U
OCH30JILHOTO si/ipa. PU3UYECKUE
cBoiicTBa eHONA. OCOOCHHOCTH
XHMHYCCKUX CBOMCTB (DeHoa.
KadecTBeHHBIC peakIuy Ha (PeHOJT.
ToxcuaHoCTh (peHosa. CriocoOn
MOJTy4eHUs U MpUMeHeHue PeHoa.
denondopmanbaeruaHas cMoia

OTJCIBHBIX TIPEJICTaBUTEIICH
KHCJIOPOJCOICpKAIIUX COCTUHCHUMN.
XapaKkTepu30BaTh COCTaB, CTPOCHHE,
MpUMEHEHUE, PU3NIECKHUE U
XUMHYECKUE CBOMCTBA, BAXKHECHIIINE
CIIOCOOBI TTOTYyUYCHUS MpeACTaBUTEISH
Pa3IUYHBIX KJIACCOB
KHCJIOPOCOICpKAIUX COCTUHCHHUM;
BBISIBJIATh TCHETUUECKYIO CBSI3b
MEXITy HUIMHU U MIOATBEPKIATH €&
HAJIMYUE YPaBHCHUSIMHU
COOTBETCTBYIOIIUX XUMHUECKHUX
pE€aKIii C UCOJIb30BAHUEM
CTPYKTYPHBIX (DOPMYIT BEIIECTB.
[TonTBepkaaTh Ha KOHKPETHBIX
MprMepax XapakTep 3aBUCHMOCTH
PEAKIIMOHHOM CIIOCOOHOCTH
KHCJIOPOJICOIePIKAIINX
OPTaHUYECKHX BEIICCTB

0T (PYHKIIMOHAIBHBIX TPYIIIT

B COCTaBE MX MOJICKYJ, B3aUMHOTO
BIIMSTHUSI aTOMOB M TPYIIIT aTOMOB

B MOJICKYJIaX; a TAKXKe

OT 0COOCHHOCTH peaTM3aIuu
Pa3IUYHBIX MEXaHU3MOB IIPOTEKAHHS

3.2

KapOoHuabHbIC
COCTMHCHUS:
QJIbJACTUIBI U KCTOHBI.

KapOoHOBBIE KUCITOTHI.

Cro>xHbIC A(UPBI.
DKupsi

24

KapOoHWITbHBIE COCTUHECHUS: aJTbICTHIbI
1 KETOHBI. DJICKTPOHHOE CTPOCHUE
KapOOHWJILHOMN TPYIIIHI.
["omosorndecKkre psaabl aabACTHIOB U
KETOHOB, 00111ast (hopMyIa, U30OMEPHSI

1 HOMCHKJIaTypa. du3ndeckre cBoicTBa
QJTBJICTUIOB | KETOHOB.

[PEAKLINM.
OnuceIBaTh COCTaB, XMMUYECKOE
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XUMHUYECKHE CBOMCTBA aJIbJIETUIOB U
KETOHOB (peaKIMu NPUCOSTUHEHUS).
llpeocmasnenue o mexanuzme peaxyuii
HYKN1e0huIbHO20 NPUCOEOUHEHUSL.
OxuciieHre ajabAerui0B, KAYECTBEHHBIE
peakiuu anpaeruaoB. Crnocoos
MOJIYYCHUS ¥ TIPUMEHECHHE aJTbJICTHIOB U
KETOHOB.

OHOOCHOBHBIE MpeieNIbHbIE KapOOHOBHIE
KHCIIOTBI. OCOOCHHOCTH CTPOCHHSI
MOJIEKYJT KapOOHOBBIX KUCIOT. MI3oMepus
1 HOMEHKJIaTypa. ®u3ndyecknue CBONCTBA,
BOJIOPOJIHBIE CBSA3U. XUMHUYECKUE
CBOMCTBA: KHCIIOTHBIE CBOMCTBA, PEAKIIUS
TEpUPUKAINU, PEAKIIUU C yIaCTUEM
YTIIEBOJOPOAHOTO pajuKaa.

[ToHsiTHE O MPOU3BOIHBIX KAPOOHOBHIX
KHCJIOT: CIIOXKHBIC d3PUPBI, aHeUOpuobl,
2A/102eHAH2UOPUOBL, AMUOBL, HUMPUIIBL.
Oco0eHHOCTH CBOMCTB MypaBbUHOM
KHCITOTHI.

Mmuoroo0Opa3ue kKapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOMCTB HEMpPENEIbHbIX U
apOMaTHYECKHX KapOOHOBBIX KUCJIOT,
JTUKapOOHOBBIX KHUCIIOT,
THIPOKCUKAPOOHOBBIX KHJIOT.

CTpPOEHHE U IPUMEHEHUE )KUPOB U
YIIEBOAOB, XapaKTepU30BaTh UX
3HAUYEHUE IS )KU3HEACATEIbHOCTU
OpraHU3MOB.

Oco3HaBaTh OMAaCHOCTh BO3/ICHCTBUS
Ha >KMBBIE OPTaHU3MBbI OIPEIeIIEHHBIX
KHCIIOPOJICOIEPKAIINX OPTaHUUECKUX
BEIIECTB U MOSICHITH Ha IPUMEpax
CIOCOObl YMEHBIIICHUS U
PEIOTBPAIICHHS UX BPEIHOTO
BO3/ICICTBHS HA OpPTraHU3M YEJIOBEKa.
Hcnonb3o0BaTh 001IEHAYYHBIE METOIbI
MO3HAHMSI IPU CAMOCTOSITETEHOM
IUTAHUPOBAHUU, TIPOBEACHUH U
OMHCAaHUU XUMUYECKOTO
HKCIEPUMEHTA (JJAOOPATOPHBIE OIBITHI
U TipakTudeckue pabotsl). CiienoBaTh
npaBuiam 0e30macHon paboThI B
n1a00paTopru NpU UCIIOJIB30BaHUU
XUMHYECKOH MOCY/IbI U 000pyI0BaHMUS,
a Tak»Ke IpaBuiIaM O0OpallleHus C
BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMU BBITIOJTHCHUS
71a60paTOPHBIX OMBITOB U
NMPAKTHYECKHUX pabOT MO MOIYICHUIO U
U3YyYCHUIO
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[IpeacTaBuTEeIM BHICIINX KaPOOHOBBIX
KHCIIOT: CTCapUHOBAs, aJbMUTHHOBAS,
OJICUHOBAS, IUHOIEBASL, TUHONCHOBAS
KuCJI0ThI. CIIOCOOBI TTOTy4YeHUS U
[IPUMEHEHUE KapOOHOBBIX KUCJIOT.
CrnosxHbIe 23GUpPHL. I OMOJIOTHYECKU psiI,
oOmias (popmyia, U30MepHs U
HOMEHKJIATypa.

DKupsl: ctpoeHue, GU3HUCCKHUE U
XUMUYCCKHE CBOMCTBA KUPOB: THIPOJIU3
B KHCJION U IICJIOYHOM cpeaax.
OcoOEHHOCTH CBOMCTB JKHPOB,
CoJIepKaIlUX OCTATKH HETPeAeIbHbIX
PKUPHBIX KUCIOT. JKupel B mpupoe.
Mpbl1a KaK COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MoIoIiee aeicTBue. [lousmue
0 CUHMemuUYecKux MOWUX CPeOCmBax
(CMC)

OPTraHUYECKUX BEIECTB.
[IpencTaBiaTh pe3yabTaThl
AKCIIEpUMEHTa B (hopme 3amnucu
YPaBHEHUI COOTBETCTBYIOIINX
peaKiuil 1 JenaTh BEIBOJbI HA UX
OCHOBE.

[TpoBOAUTH BHIYUCIICHUS

TJIS1 OTIPEICTICHUS] MOJICKYJISIPHOM
(hOopMyJIbI OPTaHUYECKOTO BEIEeCTBA
[0 YPaBHEHUIO XUMUYECKOU peaKIuu
1 110 MAaCCOBBIM JIOJISIM aTOMOB
PIIEMEHTOB, BXOJSIIUX B €r0 COCTAB,
a TAK)KE Ha OIpe/IeTICHUE JOJIH
BBIX0/1a MPOJYKTA PEaKIun

OT TEOPETUUYECKU BO3MOKHOTO.
CaMOCTOSITEILHO TUIaHUPOBATh U
OCYILECTBJISITH CBOIO
MMO3HABATEIbHYIO JI€SITEIbHOCTD;

3.3

YTi1eBoabI

16

OO011ast xapaKTepUCTHKA yTIEBOIOB.
Knaccuduxanus yrieBogoB (MOHO-, TU- U
MOJIUCAXAPUJIBI ).

MoHocaxapubl: TJII0K03a, (GPyKTO3a,
pub03a, rajgakTo3a, 1e30KCuprodo3a.
Du3nyecKrne CBOMCTBA U HAXOXKJICHUE B
npupoze. dorocunres. Onmuueckas
uszomepus. Konvuamo-yennas maymomepusi

Ha npumepe MoJieK)ibl

[IPUHAMATh AKTUBHOE y4aCTUE
B IPYIIIOBOI Y4EOHOU NesATEIbHOCTH
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enioko3vl, npoexyuu Xeyopca, a- u fi-
aHOMEPbL 2TIOKO3bL.

XVWMHUYECKUE CBOWCTBA TIIFOKO3BI: C
Y4aCTHUEM CTIIHPTOBBIX M aJIbJACTHIHON
TPy, CIUPTOBOE U MOJIOYHOKHCIIO
Opo’KeHHE TIIOKO3HI.

[ [puMeHeHne TIII0KO3bI, €€ 3HAYCHHE B
PKU3HEIEITCIIbHOCTH OpTaHu3Ma.
Jlucaxapunapl: caxaposa, MaibTo3a U
nmakTo3a. BoccranaBinuBaronme u
HEBOCCTAaHABIIMBAIOIIHE TUCAXAPHIBI.
[ unponus caxapo3sbsl. Haxoxnenue B

KpaxmaJl, TJINKOTEH U LIEJUIF0JI03a.
CtpoeHre MakpoOMOJIEKYJI Kpaxmania,
[JIMKOT€HA U LEJUII0II03bl. Pu3nyeckue
CBOMCTBA KpaxMaJia v LEJUTIOJIO3BI.
XUMHUUECKHE CBOMCTBA KpaxMmalia
(ruaposn3, KaueCTBEHHAS PEAKIIUSI C

(ruaponus, peakuus noiayyeHue 3pupon

BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEJIK).

BeIIECTB M MX MPEBPAILCHHIM:

IMpUPOAC U IPUMCHCHUC. HOHHC&X&pI/IIIBIZ

1ogoM). XMMHUECKHE CBOMCTBRA IEIUTHOJI03b]
1esu1r0103b1 ). [loHATHE 00 HCKYCCTBEHHBIX

3KCHepI/lMeHTaJIbHI)Ie METOAbI U3YICHUA
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e JlemoHCTpauumu:
- CBOWCTBA CIIUPTOB: PAaCTBOPHUMOCTD B
BOJI€, B3aMOJICHICTBHE dTaHOJIa
C HATpUEM, OKUCIICHHE STHJIOBOTO CIIUPTa
JTUXPOMATOM Kajius (BO3MOKHO
UCIIOJIb30BaHUE BUJICOMATEPHUAIIOB);
- KauyeCTBEHHBIE PEaKIIMH aJIbJCTUJIOB: C
aMMHa4YHBIM PACTBOPOM OKCHJIa cepedpa 1
ruapokcuom meau(11);
- XUMHYECKHE CBOWCTBA pacTBOpa

YKCYCHOU KHCJOTBI.
JlaGopaTopHbIE OIBITHI:

- peakuus TJIULEpPUHA C TUIPOKCUIOM
meau(1l);
- OKHUCJICHHE STHJIOBOTO CIIUPTa B
aJIbJICTU]T PACKAJICHHON MEJTHOU
MIPOBOJIOKOM;
- B3aUMOJIEHCTBHE PACTBOPA IITFOKO3bI C
ruapokcusiom meau(Il);
- B3aUMOJICHCTBUE KpaxMmajia C HOJIOM.
[IpakTrueckue pabOTHI:
No 2. Pemienure skcrieprMeHTaJIbHBIX 3a/1a4
1o TeMe «CrupThl U (DSHOJIBIY,
No 3. Pemienue skcrieprMeHTaJIbHBIX 3a/1a4
1o Teme «KapOoHOBBIE KUCIIOTHI.
Cnoxubie 3UpbI».

e PacuéTHbIE 3a/1a4U:
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- OIpeneseHHe MOJIEKYISIPHON (OPMYIIbI
OpraHUYeCcKOTO BEUIECTBA
10 MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIIIUX B €r0 COCTaB; MO Macce
(o0BeMy) IPOJIYKTOB CTOpaHUS; 1O
KOJIMYECTBY BellecTBa (Macce, 00beMy)
MPOYKTOB PEAKIIUU U/UITU UCXOTHBIX
BEIIIECTB;

- PpELICHUE PACUETHBIX 3a7a4
Ha OIpe/IeJICHHE TOJIU BBIX0/1a IPOAYKTA
pPEaKIMK OT TCOPETUICCKHA BOZMOKHOTO

Htoro no paszueny

54

Pa3nea 4. A3oTcoaep:xainime o

BraHn4YcCKHE COCANHCHUSA

4.1

AMUHBEL.

AMHUHOKHUCIIOTHI. bekn

25

AMUHBI - OpraHUYECKHUE MPOU3BOIHBIC
ammuaka. Knaccudukanusi aMuHOB:
anudaTuuecKue U apoMaTUUYECKUE;
MEpBUYHbBIC, BTOPUYHBIE U TPETUUHBIC.
CrpoeHnue MoJekyd, obmas popmyia,
M30MepHsl, HOMEHKIIaTypa U (pu3ndecKue
cBoMcTBa. XMMHUYECKOE CBOMCTBA
annpaTUIeCKUX aMUHOB: OCHOBHBIC
CBOMCTBA, AJIKUJIMPOBAHUE, PEAKIIUH C
a30THUCTOM KHCIIOTOM.

Coim aJIKuJIaMMOHUSL.

AHWIMH -  TIPEACTaBUTE]Ib  AMHUHOB

apoMmaTtudeckoro psaa. CTpoeHue aHUIMHA.

PackpbIBaTh CMBICIT U3YYaE€MbIX
MOHATUM (BBIIETATHh UX XapaKTEPHbIC
MPU3HAKK) U IPUMEHSITh 3TU MOHITHUS
MpU OMMCAHUU COCTaBa U CTPOCHHUS
BEILIECTB, JJISI OOBSICHEHUS OTACIIbHBIX
(dhaxkToB U sBICHUI. Vcronp30BaTh
XUMHAYECKYH0 CUMBOJIMKY IS
COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIiéHHon) hopMy
A30TCOAEPKAIINX OPTraHUYECKUX
BEILICCTB.

OrnpenensiTh NPUHAIIEHKHOCTh

B3anMHOe BIMSHUE TPYIIII

A30TOCOACPIKAIMX BCIICCTB
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aTOMOB B MOJIEKYJIe aHUJIMHA.
Oco0eHHOCTH XMMHUYECKHX CBOUCTB
anunuHa. KauecTBeHHBIE peakIuy Ha
AHWJIMH.

Crioco0sI MosTydeHre U MpuMEHEHHUe
anr(paTHICCKUX aMIUHOB M aHWJIMHA U3
HUTPOOEH30171a.

AmuHOKuCIIOTEl. HOMeHkI1atypa u
nzoMepusi. OTAeIbHBIC TIPEICTABUTEIN
a-aMUHOKHMCJIOT: TJIUIIMH, aJIJaHWH,
Genunananun, cepum, 21ymamuHo8as
Kucioma, 1usun, yucmeun. Onmuueckas
uzoMepusi AMUHOKUCTIOM

D- u L-amunoxuciomei.

du3nyecKrue CBOMCTBA aMUHOKMCIIOT.
XHUMHYECKHE CBOMCTBAa aMMHOKHCIIOT KaK
aM(OTEPHBIX OPTAHNYECKUX COCTMHCHUM,
peakius MOJIMKOHICHCAINH, 00pa30BaHUE
MIENTUIHOM CBsI3U. bronornueckoe
3HauYeHue aMUHOKHUCI0T. CHHTE3
MENTH/IOB.

benku kak mpupoaHBIC TOJTUMEPHI.
[TepBudHas, BTOpHUYHAS U TPETHUIHASL
CTpyKTypa 0enkoB. XUMHUECKHE
CBOMCTBA OCJIKOB: THIPOJIN3,
JIeHATypalys, KaueCTBEHHBIC PEaKIlUy Ha
OCJIKH.

K OIIPEJICIICHHOMY KJIACCY 10 COCTaBY U
CTPOEHUIO, Ha3bIBaTh UX 110
CUCTEMAaTUYECKON HOMEHKIIATYPE;
IPUBOJNUTH TPUBUAJIbHBIE HA3BAHUS
OT/EJIBHBIX ITPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
IpUMEHEHue, PU3nIecKue u
XMMHUYECKHE CBOMCTBA, BAXKHEHUIIINE
CHOCOOBI MOTYYEHUS TUITUYHBIX
IIPEICTaBUTENIEH a30TCOACPKALIUX
COCIMHEHUH.

OnuceiBaTh cocTas, CTPYKTYDPY,
OCHOBHBIE CBOMCTBA O€JIKOB; OSICHATD
Ha MpUMepax 3HaYeHHUe OEJIKOB JIs
opranusma uenoseka. [IpoBoauTs
BBIYMCIICHUS JIJIS1 OTIPEEICHUS
MOJIEKYJISIPHOU POpMYJIbI
OpPraHUYeCKOT0 BELIECTBA MO
MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJIAIIIMX B €r0 COCTAB, a TAKXKE 110
YPaBHEHUSIM XUMUYECKUX PEAKIIHIA.
Hcnonb3oBath 00LIEHAYYHBIE METObI
NO3HAHUS [IPU CaMOCTOATEIBHOM
IUTAHUPOBAHUH, ITPOBEACHUU U
ONMCAHUU XUMHUYECKOTO
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Ilonamue 06 azomcodeparcawux
2emepoYUKIULeCKUX COeOUHEHUSIX.
Tupumuounossie u nypurosvle
ocHosanus. Hykneunoswvie kuciomei:
cocmae, cmpoerue U OUOJI02UYecKoe Pob.
JKCIepUMeHTAIbHbIE METO/IbI
U3yUYEeHHUS BelleCTB M UX
NpeBpalIeHU:

» JleMOHCTpauuu:

- pacTBOpeHHE OCJIKOB B BOJIE;

- JIeHaTypaius OCJIKOB IPU HArPEBaHUH;
- I[BETHBIC PEAKI[UU OCIIKOB.

* IIpakTuyeckue pabOTHI:

Ne 4. Pemenue skciepuMEHTaIbHBIX
3a/1a4 1o TeMe «A30TcoaepxKanme
OpTraHUYECKUE COCAUHEHUS;

Neo 5 Penrenue skcniepuMeHTAIBHBIX 3a1a4
1o TeMe «Pacrno3HaBaHUE OPraHUYECKUX
COCIVHEHUI.

» Pacuérnble 3anaun:

- ONpPENECICHUE MOJIEKYJISIPHOU
(bOopMyJIBI OPTaHUYECKOTO BEIIEeCTBA

10 MaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJSIIIUX B €r0 COCTaB; M0 Macce
(00BeMy) IPOTYKTOB CTOPAHUS; TIO
KOJIMYECTBY BelllecTBa (Macce,

AKCIIEPUMEHTA (JJa00paTOPHBIEC OMBITHI
U TIPaKTHYECKUE PabOTHI).
CamoCTOSTENBHO MIIAHUPOBATH U
OCYILIECTBJISITH CBOKO TTO3HABATEIbHYIO
NEATENIbHOCTh; IPUHUMATh AKTUBHOE
y4acTue B IPYyNIoOBOM yueOHOH
NEATEIbHOCTH
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00BbeMY) IPOAYKTOB PEAKIIMH W/WIH

VCXOJHBIX BEIECTB;

- pelIeHUEe PACYETHBIX 3a/1a4 Ha

OTpe/ieNICHUE JT0JIM BbIXO/1a MPOIYKTa
€aKIIMU OT TEOPETHUECKH BOZMOXKHOTO

Htoro mo pasueny 25
Paznen 5. BRBICOKOMOJIEKYISIpHBIE COCIMHEHHUS
5.1 BsicokoMonexyIspHbIe 14 BiageTh N3y4aeMbIMA XUMHYECKAMU

COCOIMHCHUA

OCHOBHBIE MMOHATHUS XUMUU
BHICOKOMOJIEKYJISIPHBIX COCITMHEHUM:
MOHOMEP, OJIUMED, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJUMEpU3aIUU, CPETHSS
MoJIeKyJsipHas Macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUH - TTIOJTMMEPU3ALUS U
noJMKoHieHcauus. [lpedcmasnenue o
cmepeope2yiApHOCIU U HAOMONEKYIAPHOU
CMpYKmMype noaumepos, 3a6UCUMOCb
C80UCME NOUMEPOB OM UX MOJIEKYIAPHO20
U HAOMOJIEKYIAPHO20 CIMPOEHUSI.
[lonmumepHbie Matepuansl. [lnactmaccel
(MOJIUATUIICH, TOTUITPOIIUIICH,
MOJTMBUHWIXJIOPHU/I, TTOJIUCTUPOI,
MOJTMMETUIIMETaKPHUIIAT, MOJUKapOOHATHI,
noudTUICHTEpedTanaT). Y TUIN3AMSI U
nepepaboTKa IMIacTUKA.

DJ1aCTOMEpPBI: HATYPAJIBbHBIM,

[MOHSATUSIMU: PACKPBIBATH CMBICII
M3y4aeMbIX TOHSATUN U IPUMEHSTh 3TU
[MOHSATHSI TIPU ONKMCAHUU COCTaBa U
CTPOCHUS BHICOKOMOJIEKYIISIPHBIX
OpTraHUYECKUX BELIECTB, JJIs
00BSICHEHUS OTAEIBHBIX (PAKTOB U
SIBJICHUI.

M cnonb30BaTh XUMUUECKYIO
CUMBOJIMKY I COCTABIICHUS
CTPYKTYPHBIX (hOpPMYJI BEIIECTB
(MOHOMEPOB U MOJIUMEPOB) U
YPAaBHEHUM peaklui MOJIMMEPU3ALUN U
[MOJTMKOH/ICHCALINH.

OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Y MPUMEHEHHUE
Kay4yKoB, HanboJee
pacrpoCTpaHEHHBIX BUOB IJIACTMACC U
BOJIOKOH.

crionb30BaTh 00IIEHAYYHbIE
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CUHTETHYECKUE KaydyKH (OyTaJleHOBBIMH,
XJIOPOTIPEHOBBIMN, H30ITPEHOBBIN) U
CUJIMKOHBI. Pe3uHa.

BosnokHa: HaTypasbHbIe (IIEPCTh, MIETK),
MCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYE€CKHE BOJIOKHA (KaIlpoH|
1 JIJAaBCaH).

[ lonumepul cneyuanbHo2o Ha3HAYeHUs
(menon, Kesnap, 31eKMponposoosujue
noaumepsl, buopaznazaemvie NOIUMEPDL).
DKCIIEpUMEHTAIbHBIE METO/IbI U3YUCHHUS
BEILIECTB U UX MPEBPAIICHUN:

* JleMOHCTpauuu:

- 03HaKOMJICHHE C 00pa3laMu MPUPOIHBIX U
MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAcC,
Kay4yKOB.

* [IpakTiueckue pabOThI:

No 8. Pemienune skcrepuMeHTalbHbIX 33/1a4
o TeMe «Pacrno3HaBaHue MIacTMace u
BOJIOKOHY

MCTO/(bI IIO3HAHUWA 1IPpU
CAMOCTOATCIbHOM INIAHUPOBAHUH,

MPOBEICHUH U ONTUCAHUU XUMHYECKOTO
HKCTIepUMeHTa (1a00paTOpHBIE OMBITHI

1 TIPaKTHYECKHUE paOOTHhI)

Wroro no pazueny 14
OBIIEE KOJIMYECTBO 153
YACOB IIO ITPOI'PAMME
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11 KJIACC
Ne Konuectso OCHOBHBIE BUJIBI AEATEIBHOCTH
HaumenoBanwue pa3zeiioB [TporpammHOE coepikaHue
/o 4acoB 00yJarommxcsl
U TeM y4eOHOro peaMeTal
Pasnen 1. TeopeTnueckrie OCHOBBI XUMUHU
1.1 10

CrtpoeHue aroma.
[leproauueckuii 3aK0H U
[leproguyeckas cucrema
XHMHUUCECKHUX DJIEMECHTOB
J1.11. Menpaeneena

AtoM. CocTaB aTOMHBIX fAJiep. XUMHUUECKUH]
hiieMeHT. M30TorbI.
Kopnyckynapro-601H0801 0yanusm,
0B0UCMBEHHAS NPUPOOA INEKMPOHA.
CtpoeHue 2IeKTPOHHBIX 000JI0YEK aTOMOB,
K8aHmMOo8ble Yucid. JHEPreTUIECKUE
YPOBHU U NMTOAYPOBHU. ATOMHBIE OPOUTAIH.
Kitaccuduxaiys XuMHUYECKUX AJIEMEHTOB
(s-, p-, d-, f- smemenTsl). PacnpenencHue
HIIEKTPOHOB IO ATOMHBIM OPOUTAJISIM;
NPUHYUN MUHUMYMA IHEPSUU, NPUHYUN

[ laynu, npasuno XyHoa. DNEKTPOHHbBIC
KOH(pUTYpalui aTOMOB 3J1eMeHTOB [ - IV
MEepPHOJI0B B OCHOBHOM U BO30YKJICHHOM
COCTOSIHUH, DJICKTPOHHBIE KOH(DUTYypaIuu
HMOHOB.

[ lonsimue 06 3Hepeuu uOHU3AYUU, FIHEPLUU
CpPOOCmMBa K 31eKMPOH).
DJIEKTPOOTPULIATEIIBHOCTb.
[Tepuoanueckuii 3akoH u lleprnoanueckas

PacKpbIBaTh CMBICI H3y4aeMBbIX
MOHSTUN (BBIIEISATH UX XapaKTEPHBIE
[IPU3HAKHN) U IPUMEHATD 3TU TOHSITHUS
[IPU OMKUCAHUU COCTaBa U CTPOEHUS
BEILECTB, /ISl OOBSICHEHUS OTAEIbHBIX
(akTOB U ABJIECHUN. PackpbIBaTh CMBICI
repuoandeckoro 3akona /[. 1.
MenzeneeBa 1 IEMOHCTPUPOBATH €r0
CUCTEMATU3HPYIOLIYIO,
OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO
byHKIMHA. XapaKTepu30BaTh
PIIEKTPOHHOE CTPOEHUE aTOMOB (B
OCHOBHOM U BO30YKJIEHHOM
COCTOSIHUH) U HOHOB XUMHUYECKHUX
PIIEMEHTOB | - 4 IeproaoB U UX
BaJICHTHBIE BO3MOKHOCTH, UCTIOJIB3YS
MOHSATHS S-, P-, d-3JICKTPOHHBIC
OopOUTaNH, SHEPTETUYECKHUE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
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cUcTeMa XUMHUYEeCKUX rnemeHnToB [[.U.
MenneneeBa. Ces3b [lepuoanueckoro
3aKkoHa U [lepronueckor CUCTEMBI
XUMHUUYECKUX IJIEMEHTOB C COBPEMEHHOM
TEOpPUEN CTPOECHUS aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB
XUMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMH
[TPOCTBIX U CJIOKHBIX BEIIECTB MO TPyIIIaM
U riepuoAaM. 3HaUeHUE MEPUOANIECKOTO
3akoHa [[.1. Menneneena.
JKCNMepUMEHTATbHbIE METOAbI U3YYCHUSA
BeIIECTB U UX NPeBPALLICHUIA: *
JlemoHCcTpanuu:

- BuIbI TaOnui «Ilepuoauyeckas cucrema
xUMHU4ecKux dyeMeHToB [[.1. MenaeneeBay»

M3MEHEHUS] CBOMCTB XUMHYECKUX
AJIEMEHTOB U UX COCIMHEHUM 110
rnepuosiam u rpynnam [lepuoanueckon
cuctemsl /1. 1. MeHneneeBa

1.2

CrtpoeHue BemecTBa.
MHoroo0pasue
BEILECTB

19

XuMHudecKkast CBA3b. Buabl XuMmuueckon
CBSI3U: KOBAJICHTHAs, HOHHAS,
MeTalTndeckas. MexaHnu3mMbl 0Opa3oBaHuUs
KOBAJICHTHOI CBSI3U: OOMEHHBIN U
TOHOPHO-AKIENTOPHBINA. DHEPrUs U JJIMHA
cBsi3u. [loysipHOCTH, HAPABJIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBS3M.
KpatHbie cBsizu. Bonopoanas cB43b.
MexKMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

PacKpbIBaTh CMBICI H3y4aE€MBbIX
MOHATUH (BBIIEIATh UX XapaKTEPHBIE
[PU3HAKN) U IPUMEHSTh 3TU TOHATHUS
[IPU ONMCAaHUH COCTaBa U CTPOEHUS
BELIECTB, /ISl 00bSICHEHUS OTJEIbHBIX
(dakToB U siBiIeHUN. OnpeaensTb BUIbI
XUMUYECKOU CBSI3U (KOBAJICHTHOM,
MOHHOW, METaJUIMYECKOM, BOAOPOIHON )
B COCAMHEHUSIX, TUII
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BaneHTHOCTh U BaJIeHTHBIE BO3MOKHOCTH
aToOMOB. [ ubpuouzayus amomHvix
opoumarneti. CBA3b IEKTPOHHOM
CTPYKTYPBI MOJEKYJH C UX
TEOMETPUYECKUM CTPOEHHEM (Ha IPpUMEpE
COEAMHEHNH 2JIEMEHTOB BTOPOTO
epuo/a).

[IpencraBieHne 0 KOMIUIEKCHBIX
coeauHeHux. CocTaB KOMILJIEKCHOTO
MOHA: KOMIIEKCOOOpa30BaTellb, JIUTAH/IbI.
KoopaunannonHnoe uucio.
HomMenknaTypa KOMIUIEKCHBIX
coeMHEHUN. 3HaUYEHUE KOMIUJIEKCHBIX
coenqnHenni. [loustre o
KOOPJAMHAIMOHHOW XVMUHU.

BemectBa MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS.

Tumbl KPUCTALTUYECKUX PEIIETOK
(CTPYKTYp) ¥ CBOMCTBA BEIIECTB.
[ToHsTHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnsie pactBopsl. [Ipeacrasienue o
KOJUIOUIHBIX pacTBopax. CriocoObl
BBIpaKEHUS KOHIIEHTPAlMH PACTBOPOB:
MaccoBasi J0Ji BEIIECTBA B paCTBOPE,
MoJIsIpHasi KOHIIeHTpalus. HacblleHHbie
Y HEHACBHIIIIEHHBIE PACTBOPBHI,
pacTBOpUMOCTh. Kpucramioruaparsl.

KPUCTAJUINYECKON PEIIETKU
KOHKPETHOT'O BEIECTBA.

OOBICHATH MEXaHU3M 00pa30BaHUS
KOBAJICHTHOU CBA3U (OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIN). Onpenensarsb
BAJICHTHOCTb U CTETIEHb OKHCIICHUS
XUMHUYECKUX 3JIEMEHTOB B
COCIMHEHUSX Pa3IMYHOrO COCTaBA.
OOBACHATH 3aBUCUMOCTh CBOWMCTB
BEILECTB OT BUJA XUMHUUYECKON CBSI3U U
THUIA KPUCTAJUIMYECKON PEIIETKHU.
[IpoBOINUTH BBIYMCIIEHHUS C
VCITOJIB30BAHUEM ITOHATHUS «MaccoBasi
JI0JI BEILIECTBA B pACTBOPE»
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Kiaccudukaiys 1 HOMEHKJIaTypa
HEOPraHUYECKUX BEIIECTB.
JKCNepUMEHTATbLHbIE METOAbI U3YYEeHUS
BeleCTB U UX NpeBPallleHUI:
 JleMOHCTpauuu:

- MOJIENIA KPUCTALNTMYECKUX PEUIETOK.

» PacuéTHpic 3agaun:

- C MCIOJIb30BaHHEM ITOHATHUM «MaccoBas
110J151 pACTBOPEHHOT'O BEIIECTBAY,
«MOJISTpHAsT KOHIICHTALIS)

1.3

XUMHAYECKHUE PEAKIUU

20

Knaccudukaiuys XuMUYECKUX peakiuil B
HEOPTaHUYECKON U OPTaHNYECKON XUMUHU.
3aKOH COXPAHEHUSI MACCHI BEUIECTB; 3aKOH
COXpaHEHHUS U MIPEBPAIEHUS SHEPTUHU TIPU
XUMHUYECKUX peakiusX. TermoBbie

(O PEKTHl XUMUUECKUX PEAKIIUM.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XUMUYECKON PEAKIINH, €€
3aBUCUMOCTH OT PA3JIMYHBIX (PAKTOPOB.
['OMOreHHbIE U TETEPOTreHHBIE PEAKIUU.
KaTtanus 1 kataam3aTopsl.

OOpatumbie U HeOOpaTUMBIEC PEAKITHH.
Xumnueckoe paBHoBecue. Koncranra
XUMHUYECKOT0 paBHOBeCHS. DaKTOPHI,
BIIMSIOLIME HA MOJ0KEHUE XUMUYECKOTO
[PaBHOBECHS: TEMIIEPATyPa, JaBICHUE

PackpbIBaTh CMBICI U3y4aeMbIX
MOHSATUH (BBIIESATH UX XapaKTepPHBIC
MPU3HAKW) U IPUMEHSTH 3TH TOHATHUSA
[IPU ONKUCAHUU COCTaBa U CTPOEHUS
BEILECTB, /ISl OOBSICHEHUS OTAEIbHBIX
(dakToB U siBneHni. KnaccuduuuponaTh)
XUMUYECKUE PEAKIIUU IO Pa3InYHbIM
MpU3HaKaM (YUCITy U COCTaBy
pearupyromux BEIECTB, TEMNIOBOMY

b dexTy peakiuu, U3MEHEHUTO
CTCIICHEH OKHCJICHUS DJICMECHTOB,
00paTUMOCTH, YYaCTHIO KaTaJu3aTopa u
T.I1.); CAMOCTOSITEJILHO BHIOUPATH
OCHOBAHUS U KPUTEPHUH IS
KJIAaCCU(PUKAINYA XUMUYECKUX
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Y KOHIICHTpPAI[MHU BEIIECTB, YU4aCTBYIOIIUX
B peakuuu. [Ipunnun Jle [Hlatense.
DJIEKTPOIUTAYECKAS JUCCOLHAIIHS.
CuibHBIC U CJTA0BIE DJICKTPOJIUTHI.
Crenens nucconuanuu. Mounwnoe
npou3zeeodenue 600vl. Cpesa BOTHBIX
pacTBOPOB: KUCIIOTHAsI, HEUTpAJIbHAS,
niesiouHasi. BogopoaHbii mokazaTesb
(pH) pactBopa. I uaposms coneii.
Peaknmu noHHOrOo 0OMeEHa.
OKHCIINTEILHO-BOCCTAHOBUTEIBLHBIC
peakunu. CTEneHb OKUCIICHUS.
OKucaUTeNIh U BOCCTAHOBUTEIID.

HpOHGCCBI OKHCJICHUA U BOCCTAaHOBJICHM .

Baxueimme okuciauTenu u
BOCCTAHOBUTEIU. METO1 3JIEKTPOHHOTO
Oasianca. DIEKTPOJIN3 PACTBOPOB U
pacIlyIaBOB BELIECTB.
JKcNepUMeHTAIbHbIE METOAbI
HU3y4YEeHHS BelIeCTB H UX
NpeBpalieHu:

* JleMOHCTpauuu:

- pa3yIoKEHHUE MEPOKCHUIA BOJIOPOIA B
MPUCYTCTBUU KaTaau3aTopa.

* JlaGopaTopHbBIC OMBITHI:

IPOBEJICHNUE PEaKIUii IOHHOTO OOMEHA;

pEeaKunil.

OOBICHATH 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKUX PEAKIUN C
Y4ETOM UX SHEPreTUUECKUX
XapaKTEPUCTHK, XapAKTEP U3MEHEHUS
CKOPOCTH XMMUYECKOW pEaKIUHU B
3aBUCHUMOCTH OT Pa3JINYHBIX
(bakTOpoB, a TAKXKE XapaKTep
CMEILEHUS] XUMUYECKOTO PaBHOBECHUS
TIOJ1 BIIMSTHUEM BHENTHUX BO3JECHCTBUM
(npunnun Jle Hlarense).

PackppiBaTh CyniHOCTb:
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX
PEaAKINI TOCPEACTBOM COCTABIICHUS
AJIIEKTPOHHOTO OalaHca dTUX PEaAKITUH;
peakiuii HOHHOTO OOMEHA MyTeM
COCTABJICHUSI UX MOJHBIX U
COKpAIIEHHBIX HOHHBIX YPABHEHUIA;
pPEaKIMM TUAPOIIN3a, PEAKLINN
KOMILJIEKCOOOpa3oBaHus (Ha mpuMepe
TUJIPOKCOKOMILICKCOB IIMHKA U
ATFOMUHUSA ).

[TpoBOaWTE M ONIUCHIBATH XUMUYECKUI
AKCIIEPUMEHT: OIPEICIICHUE CPEIbI
BOJIHBIX PACTBOPOB BEIIIECTB;
MIPOBEICHUE
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* [IpakTnyeckue paboOTHI:

Ne 1. Baustnue pa3ianuHbiX (JakTOpOB Ha
CKOPOCTb XMMUYECKOU PEaKIN;

Ne 2. Baustnue pa3ianuHbiX (JakTOpOB Ha
[TOJI0’KEHUE XUMUYECKOTO paBHOBeCHs; Ne
3. XUMHYECKHE PEAKIIUHA B PACTBOPAX
DIIEKTPOJIUTOB.

* PacuérHble 3a1a4un:

- pacu€Thl Macchl BEIllleCTBA WK 00beMa
ra3oB I10 U3BECTHOMY KOJIMYECTBY
BEILIECTBA, MAcCe

I 00BEMY OJHOTO M3 YYaCTBYIOIIUX B
[PEaKLMN BEIIECTB;

- BBIYMCJIIEHHE MACCOBOH JOJIU U
MOJIIPHOM KOHLIEHTPAILlMK BELIECTBA B
[pacTBOpE;

- BbIYHMCJIEHUE Macchl (00beMma,

CCJIM OJJHO U3 BCIICCTB 1aHO B BHJC

PACTBOPEHHOI'O BEIIECTBA

-  OIIPCACIICHUC CPCObI pACTBOPOB BCIICCTB
C IIOMOIIBbIO YHUBCPCAJIbHOI'O MHAWKATOPA.

KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIIUH,

pacTBOpa C ONPEAEIECHHON MAaCCOBOM J0JIEH

peakiii HOHHOTO OOMEHa; U3yYeHue
BIIUSIHUS PA3IMYHBIX (PaKTOPOB Ha
CKOPOCTb PEAKIMH U MOJIOKEHHE
XUMUYECKOTO PABHOBECHSI.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCY10i 1 1abopaTOPHBIM
obopynoBanueM. [IpencraBisTh
pE3yNbTaThl XUMUYECKOTO
HKCIIEpUMEHTa B (hOpMe 3aInucu
YPaBHEHUI COOTBETCTBYIOIUX PEAKIIMM
W ZIeJ1aTh BBIBOJIbI HA UX OCHOBE.
[[pOBOINUTH BEIYMCIICHHUSL: C
VICITOJIb30BAHUEM ITOHATHUS «MaccoBasi
110JIs1 BELIECTBA B PACTBOPE», a TAKXKE 110
YPAaBHEHUSIM XUMUYECKUX PEAKIUH, B
TOM YHCJIE TEPMOXUMHUYECKHE PACUETHI

MToro o pazneny
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Paznen 2. Heoprannueckasi Xumus

2.1 Hemerayuisl

40

[lonoxenne HemetaioB B [lepnoanueckon

CHCTEME XMMHUUYECKHUX 3j1eMeHTOB J[. M.
MenpeneeBa 1 0COOCHHOCTHA CTPOCHHSI X
aToMOB. DPU3HMUYECKHE CBOMCTBA

HEMETAJUIOB. AJUIOTPOINHS HEMETAIIOB (HA

puMepe KUciIopoa, cepol, hochopa u
yraepoja). Bogopon. [onydenue,
bu3nYecKue 1 XUMUYECKHE CBOMCTBA
(peakiuu ¢ MeTaJlJlaMy U HEMETaJlIaMH,
BOCCTAHOBJICHUE OKCHJIOB U COJIEH).

[ 'vapuasl. TonIMBHBIE 3JIEMEHTHI.
['anorensl. Haxoxaenue B mpupose,
CIIOCOOBI MOMy4YeHUs (PU3UUECKUE U
XMMHUYECKUE CBOMCTBA.
['anoreHoBogopoibl. BaxHeimme
KUCJIOPOACOIEPKAITUE COSTUHEHUS
rajioreHoB. JlJabopaTopHsbie u
[TPOMBITIUICHHBIE CITIOCOOBI MOTYYEHUS
rajoreHoB. [I[puMeHeHue rajloreHoB U ux
COCOUHECHUM.

Kucnopon, o30H. JlaboparopHbie u
MTPOMBITIUICHHBIE CITIOCOOBI MTOTYUYCHUS
kuciopoaa. uznueckue u XUMUYECKUE
CBOMCTBA KHUCIJIOPOJIa U 030HA; UX
npuMeHeHue. OKCUAbI U TEPOKCHUIBI.

PackpbIBaTh CMBICI U3YYaE€MbIX
MOHATUM (BBIIETATh UX XapaKTEPHbIC
[MPU3HAKK) U IPUMEHSITh 3TU MOHATHUS
[pU OMUCAHUU COCTaBa U CTPOCHUS
BEIICCTB, JIJISI OOBSICHEHHS OTACIbHBIX
(dhaxToB U sBieHUN. OOBSACHATH 00IIHE
3aKOHOMEPHOCTU B U3BMEHEHUHU CBOMCTB
HEMETAJIJIOB U MX COCIMHEHUM C YUETOM
CTPOEHHUS UX aTOMOB U MOJIOKCHUS B
[leproan4eCKOM CUCTEME XMMHUUECKHUX
hiemeHToB [l. 1. MeHnpaeneena.
XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOMCTBA HEMETAJIOB, UX
BaKHEUIIINX COCIMHECHUM,
MOATBEPXKasi TO ONMKUCAHUE
[MPUMEpPAMH YPaBHEHUI
COOTBETCTBYIOIINX XUMHYECKUX
pEaKIUH.

CocTaBisiTh ypaBHEHUS
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¥ peakiuii HOHHOTro oOMeHa U
PACKpbIBaTh UX CYLIHOCTbH C IOMOUIBIO
PIICKTPOHHOTO OajaHca U HOHHBIX
YPaBHEHMUM.
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Cepa. HaxoxaeHue B mpupojie, CrocoObl
MOJIy4eHUS], PU3NUECKHE U XUMUYECKHE
cBorictBa. CepoBOOPOI, CYIb(DHIBIL.
Oxkcupst cepbi(1Y) u (VI). Cepnucras u
CepHas KUCIOTHI U uX coiu. OcoOeHHOCTH
CBOWCTB CEpPHOU KUCIOTHL. [Ipumenenne
CEphI U €€ COeNMHEHNM. A30T.
Haxosxenue B npupoje, cnocoobl
MOJIy4eHUS], PU3NUECKUE U XUMUYECKUE
cBOMCTBAa. AMMHAK, HUTPUJIbI. OKCUIBI
a30Ta. A30TUCTas ¥ a30THAsI KUCJIOTHI U KX
cosiu. OCOOEHHOCTH CBOMCTB a30THOM
KucnoThl. [IpumMeHenue azora u ero
COEIMHEHUI. A30THBIE y100pEHUsl.
®ocdop. Haxoxaenue B npupose,
CHoCOOBI MONy4YeHus, (PU3NIECKUE U
XxuMudeckue cBorctea. Pochuabl u
dbochun. Oxcunsl pochopa,
optodocdopHas KUCIIOTa U €€ COJIH.
Memadhocghopnas u nupoghocghopnas
Kuciomol, pocghopucmas u
Gocghoprosamucmasn kuciomol.
[Tpumenenue dhocdopa u ero
coenunennii. @ocopHbie y100peHus.
Yraepon. HaxoxaeHnue B mpupoze,
CHOCOOBI MOJTy4YeHUs, PU3NUECKHe U
XUMUYEeCKre cBoHCcTBA. OKCHIBI

COE€JIMHEHUM.

Kpemuuii. HaxoxaeHnue B npupoe,
CHOCOOBI MOTy4YeHHs, PU3NUECKHUE U
XUMUUeckue cBorctBa. Oxkcua
KpeMHHUsA("), KpEMHHEBAs KUCIIOTA,
cunukatel. [I[puMeHeHne KpeMHUsI |
ero coenuHeHuid. CTEKIIO, €TO
MOJIyY€HHUE, BUBI CTEKO.
IKCIepUMEHTATbHbIE METO/IbI
U3y4eHHs BellecTB U UX
NpeBpaLleHu:

* JleMoHCTpauuu:

- 00pa3ibl HEMETAIJIOB,;

- TopeHnue cepsol, hochopa, xenesa,
MarHusi B KUCJIOPOJE.
 JlaGopaTopHBIE OMBITHI:

- KayeCTBEHHBIE PEAKIUU

Ha HEOPraHUYECKHE UOHBI U KATUOH
BOJIOPO/IA;

- TIOJIy4E€HHE U COOMpPaHUE ra3o0B.

* IlpakTtuueckue pabOTHI:

Ne 4. Pemenue skcnepuMEHTAIbHBIX
3a/1a4 o TeMe «I ajJoreHb»;

Ne 5. Pemienue skcnepuMEHTaIIbHBIX
3amad o teMe «Cepa u ee
COEJIMHEHHUSD.

B (hopme 3amnurcu ypaBHEHUI
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XapakTepu30BaTh BIUSHUE HEMETAIIOB U
UX COCJUHEHUN Ha )KUBBIE OPTaHNU3MBI;
ONKCHIBATH IPUMEHEHHE B PA3IMYHBIX
00J1aCTAX MPAKTHYECKOU EATETbHOCTH
YEJIOBEKa.

[ToaTBepKaaTh CyleCTBOBAaHUE
TE€HETUYECKOU CBSI3H MEKY
HEOPraHWMYECKUMH BEILIECTBAMHU C
IOMOIILBIO YPaBHEHUI COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKLIUM.

[IpoBONTH peakuyy, MOATBEPKIAIOIINE
KaueCTBEHHBIN COCTAB BEIIECTB;
pPacno3HaBaTh ONBITHBIM ITyTEM aHUOHBI,
IPUCYTCTBYIOIKE B BOJHBIX PACTBOPAX.
HaGaronate 1 onmmceIBaTh
JE€MOHCTPALIMOHHBIN SKCIIEPUMEHT;
CaMOCTOSITENIbHO TUIAHUPOBATh,
IPOBOJUTH U ONMKUCHIBATH XUMUYECKHA
AKCIEPUMEHT (1a00paTOPHBIE ONBITHI U
MpaKTUYECKHE PaObOThl); MPEJCTABIIATh
pPE3yNbTaThl XUMUYECKOTO IKCIIEPUMEHTA
yraepoaa(Il) u (IV), yronpHas kucinora u
ee conu. [Ipumenenne yriepona u ero
COOTBETCTBYIOIIMUX PEAKLUI U AENIaTh
BBIBO/IbI HA UX OCHOBE.

CrnenoBaTh npaBUIaM MOJIb30BAHMS
XUMUYECKON NOCYyA0N U Ja00paTOPHBIM
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obopynoBanueM. [IpoBoauTh
BBIUMCJICHHSI IO YPAaBHEHUSAM XUMUYECKUX
peaKumil.

CaMocTOsATENBHO IJITAHUPOBATH U
OCYIIECTBIISITH CBOIO MIO3HABATEIHHYIO
JeSITeNIbHOCTD; IPUHUMATh aKTUBHOE
y4acTHE B TPYIIOBOM yueOHOM
JeSITEIbHOCTH

No 6. Perienne skcriepuMeHTaIbHBIX 33/1a4
1o TemMe «A30T u dhocdop u ux
COCIIMHEHUSD.

* PacuétHble 3amaun:

- BBIUKCIICHUE MACCHI BEIIECTBA WU
00BbeMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MACCe UM 00BEMY OJTHOTO U3
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB;

- BBIUKCIICHUE MaCChI (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB
peaxIuu, €Cu OHO U3 BEIIECTB UMEET
MIPUMECH;

- BBIYMCJICHUE MacChl (00bEMa,
KOJTMYECTBA BEIICCTBA) MPOAYKTA PEaKITUH,
€CJIM OJTHO M3 BEIECTB JaHO B BUJIC
PacTBOpA C OMPEECIEHHON MaCCOBOU JOJIEN
PaCTBOPEHHOTO BEIIIECTBA;

- BBIUMCIICHUE BBIXOJa MPOAYKTa PEaKIuN
OT TEOPETUUECKH BO3MOKHOTO
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2.2

MeTayiel

41

[lonoxenue meramios B [lepuognyeckon
CHCTEME XUMHUECKUX IEMEHTOB.
Oco0eHHOCTH CTPOCHHUS SICKTPOHHBIX
000JI04€K aTOMOB METAJLJIOB.
Pacnpocmpanenue XuMuyecKux

DIeMEHMO8-MEeMmaliod 6 3eMHOU Kope.

PackpbIBaTh CMBICT U3y4aE€MbIX
MOHSATUN (BBICTSATh UX XapaKTEPHbIE
[PU3HAKH) U IPUMEHSTh 3TU MMOHATHS
[TPY OIHUCAHWH COCTaBA U CTPOECHUS
HEOPraHUYECKHUX BELIECTB, JJIs

00BSICHEHUS OTJEIbHBIX (PaKTOB
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OO6mue puznyeckre CBOMCTBA METAIIIOB.
[IpumMeHeHre MeTamioB B OBITY, IPUPOJIE U
rexHuke. CIUiaBbl METAJLIOB.
DNEKTPOXUMHUYECKHUN PsAJl HAPSHKEHUIM
MeTaisioB. O61mme crnocoObl TOMyYEHUs
METAJJIOB: TUAPOMETAILTYPIHS,
MMAPOMETAJUTYPIHUs, JIEKTPOMETAIUTYPIHL.
[loHATHE O KOPPO3UH METAIIOB.

Crioco0bl 3a1UThl OT KOPPO3UHU.

OO611ast xapaKTepUCTHUKA METAJIIIOB
|A-rpynmsl [Tepuoanueckoii cucTeMbl
XUMHUYECKUX JIEMEHTOB. HaTpuii u kanuii:
MoJiy4eHue, PU3nyecKknue U XUMUIECKUe
CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U
uXx coequHeHni. O01ast XapakTepucTuKa
MetauioB | |A-rpynmnsl [leprnonnueckoi
CHUCTEMBI XUMUUYECKHUX 3JIEMEHTOB. Maruuii
W KaJIbLMI: MTOy4eHue, GPU3nIecKue u
XUMHUYECKUE CBOMCTBA, TPUMEHEHHE
MPOCTBHIX BEIIECTB U UX COCTUHEHU.
JKecTkocTh BOJBI U CIOCOOBI €€
YCTpaHEHHUS.

ATIOMUHWI: TIOJTydyeHue, GU3nIecKue u
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE
[IPOCTOT'O BEILECTBA U €I0 COCAUHECHUM.
AM@oTepHBIE CBOMCTBA OKCHJIA U

1 SIBJICHUU.

OO0BsACHATH 0011IME 3aKOHOMEPHOCTH B
M3MEHECHUH CBOWMCTB 3JIEMEHTOB -
METAJUIOB U UX COEMHEHUN C YUETOM
CTPOEHHUS X aTOMOB U MOJIOKECHUS B
[Teppoan4YEeCKON CUCTEME XUMHUYECKUX
hiemeHToB [l. 1. MeHpaeneena.
XapakTepru30BaTh (ONUCHIBATh) OOLINE
XUMHYECKHE CBOMCTBA METAJIJIOB, UX
BOKHEHIIINX COCTMHEHUM, OATBEPIKIas
PTO ONKCAHUE MPUMEPAMH YPaBHEHUI
COOTBETCTBYIOIIUX XUMHYECKUX
[pEAKIMi; MPUMEHEHUE METAJJIOB B
Pa3JIMYHBIX 00JIACTSAX MPAKTHIECKOM
NEeSITeIbHOCTH YEJI0BEKA, a TAKKE
MCIIOJIb30BAHUE UX ISl CO3JIaHUs
COBPEMEHHBIX MATEPUATIOB U
rexHoJaoruid. OMUCHIBATH CIIOCOOEI
3alUThl METAJUIOB OT KOPPO3HUH.
PackppIBaTh CyIHOCTb
OKHCJIIUTEIbHO-BOCCTAHOBUTEIBHBIX
[PEAKLHI TOCPEACTBOM COCTABJIEHUS
PIICKTPOHHOIO OajaHca dTUX PEaKIIHi.
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TUAPOKCU]IA ATIOMUHUSA,
UAPOKCOKOMITIIEKCHI AIIFOMUHUS.
OO6m1as xapakTeprucTUKa METAIIJIOB
noOounbIX noarpynn (b-rpymm)
[leproauyeckoil CUCTEMbl XUMUYECKUX
AJIEMEHTOB.

DU3NYECKNE U XUMUYECKHIE CBOMCTBA
XpoMa U ero coequHeHur. OKCUIbI U
ruapokcusl xpoma(l1l), (IT) u (VI).
XpomaThl U AUXPOMATHI, UX
OKHCIIUTENbHBIE CBOMCTBA. [lonyueHue u
MIPUMEHEHUE XPOMA.

Du3nuecKue U XUMHYECKHE CBOMCTBA
MapraHiia u ero coeiuHeHnii. OCHOBHbIE
coeaunenus maprauia (II), (IV), (VI) u
(VII). ITepmaHranat Kauus, €ro
OKHUCJIUTEIbHBIE CBOMCTBA.

DU3NYECKNE U XUMUYECKHNE CBOMCTBA
bKeJie3a M ero coequHeHnui. OKCHUIbI,
rugpokcuanl u conu xenesa(ll) u (III).
[lonyueHre U IPUMEHEHHE JKeJle3a U €ro
CILJIAaBOB.

Mens: onydenue, puznyeckue u
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE
[IPOCTOrO BEILIECTBA U €r0 COCUHEHHUI.
[{uuk: momyuenue, GU3NIECKue U
XUMHUYECKHE CBOMCTBA, MIPUMEHEHHE

[IpoBOOUTH peakunuu, NOATBEPKAAIOLINE
XapaKTEpHbIE CBOKMCTBA N3YYaEMbIX
BELECTB, PACIIO3HABATH OMBITHBIM
[IyTEM UOHBI METAJLIOB,
[IPUCYTCTBYIOILIME B BOJHBIX PACTBOPAX.
[IpoBOANTE M ONUCHIBATH XUMUYECKUN
AKCIIEPUMEHT (11a00paTOPHBIE ONBITHI U
MpaKTUUYECKUE PAOOTHI); IPECTABIIATh
PE3yJIbTaThl XUMHUYECKOTO
AKCIIEPUMEHTA B (hOpMeE 3amnucu
YPaBHEHUI COOTBETCTBYIOIIMX PEAaKIUI
U JIe1aTh BBIBOJbI HA UX OCHOBE.
CrienoBath npaBuiaM MOJIb30BaHUS
XUMHUYECKOH MOCy10i 1 1a00paTOpPHBIM
obopynoBanueM. [IpoBoauTh
BBIYUCJICHUS 110 YPABHEHUSIM
XUMHUYECKUX PEAKIUH.
CamMOCTOSTENBHO IUIAHUPOBATH U
OCYULIECTBIISITH CBOIO IMO3HABATENBHYIO
NesATEeIbHOCTh; MPUHUMATh AKTUBHOE
ydacTue B TPYyNIOBOM yueOHOM
NEeATEIbHOCTH
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[IPOCTOI0 BEILIECTBA U €TI0 COCTUHEHUM.
AMboTepHbIC CBONCTBA OKCHIA U
CUPOKCHUAA IIMHKA, THIPOKCOKOMILIEKCHI
[[MHKA.

JKCNepUMEHTATbLHbIE METOAbI U3YYEeHUS
BeleCTB U UX NpeBPallleHUI:

* JlemoHCTpauumu:

- KoJuieKuus «MeTauibl U CIIaBbI»;

- B3aUMOJCHCTBHE IIECIIOYHBIX U
[1[€]I0YHO3EMETBHBIX METAJJIOB C BOJIOM
(BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEPUAIIOB).

* JlabopaTopHbBI€ OIBITHI:

-  B3aUMOJICUCTBHE MICIIOYHBIX U
[1[€]I0YHO3EMETBHBIX METAJIOB C BOJIOM
(BO3MOYKHO HCIIOJIb30BaHNE
BHJIEOMATEPHUAIIOB);

- B3aUMOJECHCTBHUE THIPOKCHUIOB
QITIOMHHUS U IUHKA C paCTBOPAMH KUCIIOT U
[1CJIOYCH;

- KaueCTBEHHBIE PEaKIIM1 Ha KAaTUOHBI
METaJIJIOB.

* [IpakTueckue pabOThI:

Ne 7. PemieHue s3KCIEPUMEHTANIBHBIX 33/1a4
o TeMe «MeTasuibl IIaBHBIX HOATPYIIN;
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Ne 8. Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4

o TeMe «MeTasuibl MOOOYHBIX TTOATPYIII.
e PacuéTHbBIC 3a0aUM;

- BBIYHMCJICHHE MacChl (00beMa,
KOJIMYECTBA BEIECTBA) MPOAYKTA PEAKIIHH,
CCJIM OJTHO M3 BEIISCTB JIAaHO B BUJC
pacTBOpa C ONPEAEICHHON MAaCCOBOM J0JIEH
[PAaCTBOPEHHOTO BEIIECTBA, HJIK UMEET
MIPUMECH;

- BBIUMCIICHHE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIHH,
€CJIM OJIHO W3 BEIIECTB JIaHO B BUJIE
pacTBOpa ¢ ONpeACICHHON MacCOBOM JOJICH
PaCTBOPEHHOTO BEIIECTBA;

- BBIYMCJICHUE BBIXOJIa MPOAYKTa PEaKIIuU
OT TEOPETUYECKH BO3MOKHOTO

Htoro no pazueny 81
Pasznen 3. Xumud v ;Ku3Hb
3.1 MeToabl MO3HAHUS B 13

XUMHH.
XUMUS U )KU3HD

Poip XuMuu B 00€CIIeUeHUH YCTOMYHNBOTO
pa3BUTHSA YesioBeuecTBa. [loHsTHE 0
HAayYHBIX METO/JIaX IMO3HAHUS U
METO/I0JIOTUM HAYYHOT'O UCCIIEIOBAHUS.
HayuyHble NpUHUIKIIBI OpTaHU3AUN
XUMHYECKOTO ITPOU3BOCTBA.

HpOMBIHIJ'ICHHBIC CIIOCOOBI MOJYUYCHUA

PackpbIBaTh pOJIb XUMUU B PEIICHUH
HYHEPTreTUYECKUX, CHIPHEBBIX U
HKOJOTUYECKUX TPOOIIeM
YCIIOBEUECTBA, OMMMCHIBATH OCHOBHBIC
HaITpaBJICHUS Pa3BUTHS XUMUYICCKON
HAyKW U TEXHOJIOTHH.

[ [pumeHsTh paBusa 0€30MacHOro
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BaKHEUIITUX BEIIECTB (HA IpUMEpPE
[POU3BOJICTBA aMMHUAKA, CEPHOU KUCIIOTHI,
MeTaHoua). [IpoMblliuIeHHBIE CITOCOOBI
MOJTy4YEHHUSI METAIJIOB U CILIaBOB.
XUMUYECKOE 3arpsi3HEHUE OKPY KaroIeh
Cpensl U ero nocienctsus. [lpobnema
nepepabomku omxo008 u N0OOUHbIX
npooykmog. Poiib xuMuu B o0ecrieueHUu

«3enenou Xumuuy.

XUMHS U 3I0POBbE YEITOBEKA.
JlekapcTBeHHbIe cpencTBa. [IpaBuia
MCTIO0JIb30BaHUsI JIEKAPCTBEHHBIX
rpenapaToB. Pojib XUMUY B pa3BUTHUH
MEJIUITUHEI.

Xumust nuinyd. OCHOBHBIE KOMIIOHEHTHI
muny. [Tuiessle 1o6aBku. Poins xumMuu B
oOecIieueHUH IMUIIEBOI OE€30MaCHOCTH.
KocMmetnueckue u nappromepHbie
cpencrtBa. beitoBas xumus. [IpaBumna
0€301acHOr0 UCIOJIb30BAHUS MIpenapaToB
OBITOBOM XMMHHU B IIOBCEIHEBHOM KU3HMU.
XUMHS B CTPOUTENLCTBE. BaxkHenmme
CTpOUTEJIbHBIE MaTepuabl (LIEMEHT,
0eToH). [Ipon3BOACTBO CTPOUTEIIBHBIX
MaTEpPHUaJIOB.

HPHEPreTUYeCcKor 0e30nacHoCTH. [Ipunyunot

oOpalleHus ¢ BellecTBaMH,
MCIT0JIb3yEMbIMH B TIOBCEIHEBHOM
PKU3HU; a TAK)Ke MpaBuiia 6e301macHoro
MOBEJCHUS B LEAX cOEpEKEHUS
3J0POBbS U OKPY’KAIOIIEH TPUPOTHOMN
Cpe/bl; MOHUMAaTh OMACHOCTh
BO3/ICIICTBUSI HA )KUBBIE OPTaHU3MBbI
OMpEICICHHBIX BEILIECTB, CMBICII
rokazarens [IJIK, noscHaTe Ha
MpuMepax CrocoObl YMEHbIIICHUS U
[PEIOTBPAICHUS UX BPEIHOTO
BO3JICHCTBUSI. AHAIM3UPOBATD U
KPUTUYECKU OIIEHUBATh HH(OpMaIIHIO,
CBS3aHHYIO C XUMHYECKUMU
MPOIIECCAMH U UX BIMSHUEM Ha
COCTOSIHUE OKPY>KaIOIIEH Cpebl.
cronb30BaTh MOTYyUYCHHBIC 3HAHUS U
MpecTaBiIeHus 0 cepax
NEeSaTeIbHOCTH, CBS3aHHBIX C HAYKOU 1
COBPEMEHHBIMH TEXHOJOTUSIMU, KaK
OCHOBY JIJIs1 OPUEHTAILIUK B BEIOOpE
cBoeit Oyaymeit mpodeccruonanbHON
nearesbHOCTH. MIcob30BaTh
CUCTEMHBIC XUMUYECKHUE 3HAHUS IS
0O0BSCHEHUS U IPOTHO3UPOBAHUS
SIBJICHUIM,
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XUMHUS B CEJILCKOM XO3SHUCTBE.

Opranuueckre U MUHEpaIbHbIC yI00pEHHUS.

Heopranmueckue maTepuaisl
(KOHCTPYKLIMOHHBIE MaTEPHAJIbI, KPACKH,
CTEKJIO, KepaMmuKka). Marepuasl aJis
AIEKTPOHUKHU. HaHOTEXHOIOTMH

MMEIOIINX ECTECTBEHHOHAYYHYIO
[IPUPOAY, IPOTHO3UPOBATH,
AHAJIM3UPOBAaTh U OLIEHUBATH C MO3ULUH]
HKOJIOTHYECKOI 0€30macHOCTH
MOCIIEACTBUSI OBITOBOM U
[TPOU3BOICTBEHHOM €ATEIbHOCTH
YeJI0BEKA, CBA3AHHOW ¢ IEpepadOTKOM
BEILECTB; UCIIOIb30BAThH MOJTYUECHHbBIE
3HAHMS IS IPUHATUS TPAMOTHBIX
pelieHni IpooeM B CUTyalusiX,
CBS3aHHBIX C XUMUEM.

[IpyHUMAaTh yyacTHe B 00CYXACHUU
npo0sieM XUMHUYECKOH U
HKOJIOTMYECKON HAIPaBICHHOCTH,
BBICKA3bIBATh COOCTBEHHYIO MO3UIINIO
o npoOJyieMe U NpeiaraTb BO3MOKHbBIE
[IyTU €€ peLeHUs

MTtoro no pazneny

13

O0001eHue Kypca oduieii xumuu (peseppHoe Bpemsi — 10 yacos

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

153
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