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XUMUA

(0a30BBIi YPOBEHbD)

MOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XMMHHM Ha YpOBHE cpeaHero oOmiero obpa3oBaHus paspaboTaHa B
cootBercTBUU ¢ DPI'OC COO, ¢ yuérom Konmenmuu npenomaBaHusi yd4eOHOTO  IpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX opraHusanusax Poccuiickoit denepariuu, peaau3yomUX OCHOBHBIC
o0Opa3oBaTeNbHbIC MPOrPAMMBI, U OCHOBHBIX TNOJOXKeHUU «CTpaTerud pa3BUTHS BOCIUTAHUS B
Poccuiickoit ®enepanuu Ha nepuon g0 2025 roga» (Pacmopsbkenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.), @enepanbHoii [IporpaMMoii BociUTaHHUS .

OcHOBY TOJXO0JIOB K pa3pabdOTKe MpOrpamMMbl MO XWMHH, K OIPEACICHHUIO OOIICH CTpareruu
0o0y4eHHs, BOCIIUTAHUSA U Pa3BUTHS OOYYaIOUIMXCS CPEICTBAMHU Y4eOHOro mpenMera «XUMHUSD» A
10-11 kmaccoB Ha 0a30BOM ypOBHE COCTaBWJIM KoHIentyainbHble mnonoxkeHuss PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1I€JIeH, CONep:KaHus, pe3ylbTaToB OOyuYeHUss U TpeOOBaHHI K YpPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

B cooTBeTcTBHM ¢ NaHHBIMH TOJOXCHHUSMHU TIporpamMma o XuMuu (0a30BBIH ypOBEHB) Ha
YPOBHE CpEIHETo 001Iero oopa3oBaHus:

YCTaHABIIMBAaeT 00s3aTelbHOC (MHBApUAHTHOE) TMPEAMETHOE COJACpIKAHHME, OIpeaeiseT
KOJIMYECTBEHHBIC M KAYECTBEHHBIC €r0 XapaKTCPUCTHUKUA HA KXKIOM 3Talle U3YYCHHS NpeaMeTa,
pelycMaTpUBAET MPUHIUIBI CTPYKTYPUPOBAHUS COJCPXKAHUS M paclpelesieHus ero Mo Kiaccam,
OCHOBHBIM pa3JiellaM U TeMaM Kypca;

IaéT MpUMEpPHOE paclpesielieHne y4eOHBIX YacoB 10 TEMAaTHYECKUM pasJieliaM, PEKOMEH]yeT
NPUMEPHYIO TIOCIEI0BATENBHOCTh M3YYECHHUsSI OTIENBHBIX TEeM Kypcac Y4€TOM MEXIIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOro IMpolecca, BO3PACTHBIX OCOOEHHOCTEH 00ydYarolIMXCs
10-11 xnaccos;

IaéT METOAMYECKYIO MHTEpPIIPETALUI0 IeNiell M3y4yeHMs IpeIMeTa Ha YpOBHE COBPEMEHHBIX
IPUOPUTETOB B CHUCTEME CpEAHEro ooOmero oOpa3oBaHMs, COAEPIKATEIBHOM XapaKTepUCTUKU
IUTAHUPYEMBIX DPE3yJIbTaTOB OCBOSHHSI OCHOBHOW 0Opa3oBaTENbHOW MPOTPaMMBI CPEIHETO OOIIETO
oOpa3oBaHusl (JIMYHOCTHBIX, METAMNpPEIMETHBIX, TMPEAMETHBIX), OCHOBHBIX BHJOB Yy4eOHO-
MIO3HABATENBHOM JEsATETbHOCTH OO0ydarollerocs Mo OCBOEHHIO cojaepikaHus mnpeamera. [lo Bcem
Ha3BaHHBIM TMO3WIMSM B TPOTpaMMe [0 XHMHUHU COOJNIIOJIEHA TPEEeMCTBEHHOCTHC (eepabHON
paboueil mporpaMMmoi OCHOBHOTO oOmiero ooOpasoBaHuss 1o xumud (g 89 Kiaccos
o0pa3oBaTeNbHbIX OpraHu3aluii, 0a30BbIil YPOBEHB).

Xumudeckoe oOpa3oBaHME, MOJy94aeMOe BBITYCKHUKaMH 0011e00pa3oBaTeIbHON OpraHU3allNH,
SBIISICTCS HEOThEMJIEMOH YacThl0 HMX 00pa3oBaHHOCTH. OHO CIYyXKHMT 3aBEpIIAIOIIMM HTaIlOM
peamm3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIFOYEBBIX IIEHHOCTEH, MPHCYIINX
[IEIOCTHOM CHUCTEME XHMHYECKOTO OOpa30BaHUS. OTH IEHHOCTH KacaloTCs ITO3HAHHS 3aKOHOB
IpUPOJIbI, POPMUPOBAHUS MUPOBO33PEHHUS U O0IIEH KyIbTYphl UYEJIOBEKa, a TaKKe DKOJIOTHUYECKH
00OCHOBAaHHOTO OTHOIIIEHUS K CBOEMY 3JIOPOBBIO M TIPUPOJHON cpere. Peanmm3yercss Xummueckoe
oOpa3zoBaHHe OOYyYAIONMIMXCS HA YpPOBHE CpemHero ooOmero oOpa3oBaHUS CpPEACTBAMU Y4eOHOTO
npeaMera «XUMHUs», COAEp)KaHUEe M MOCTPOCHHE KOTOPOTO OMpEENCHbl B MPOrpaMMe M0 XUMHH C
y9€TOM CHelMpUKA HAyKH XUMUHU, €€ 3HAYCHHsI B MO3HAHWM TPHUPOJBI MB MaTCPUATBHON KH3HU
obmiecTBa, a TaKke C Y4ETOM OOMMX IeNield W MPHHIUIIOB, XapaKTePU3YIOMINX COBPEMEHHOE
COCTOSIHUE CHUCTEMBI cpeiHero obuiero oopasoBanus B Poccuiickoit @enepanuu. Tak, Hanpumep, npu
(GOpMHPOBAHUHU COAEPIKAHUS TpenMeTa «XHUMUS) YYTCHBI CIEIYIONIUe IMOJIOKEHHS O Creruduke u
3HAYEHUH HAYKU XUMHH.

XuUMHUS  KaKk  JEMEHT CHUCTeMbl €CTECTBEHHBIX HAyK HIpaer  ocolylo  po
COBPEMEHHOM MUBUIN3ALMKA, B CO3IaHUM HOBOHM 0a3bl MaTepuaabHON KyJbTyphl. OHa BHOCHT
BKJIaJ] B JOPMUPOBAHKE PAIIIOHATIBLHOTO HAYYHOT'O MBILIUIEHHUS, B CO3JAHUELIETIOCTHOTO MPECTABICHUS
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00 OKpyXarlleM MHUpPE Kak O €JUHCTBE NPHPOJbl M YEIOBEKA, KOTOpoe (OPMHUPYETCS B XUMHUHU Ha
OCHOBE INOHMMAaHMsI BEIIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHpPA, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOEHHUEM BELIECTB, UXCBOMCTBAMHU U BO3MOKHBIMU OOJIACTSIMU ITPUMEHEHHUSL.

TecHo B3aMMOAEHUCTBYS C APYTMMHU E€CTECTBCHHBIMU HayKaMM, XMMMs CTaja HEOTbEMJIEMOU
4acTbI0 MHUPOBOW KYJIBTYpPbl, HEOOXOJIUMBIM YCJIOBUEM YCIEIIHOIO TPYyJa M KU3HU Ka)XJ0ro 4jeHa
obmectBa. CoBpeMeHHas XMMHsA Kak Hayka CoO3MJaTelbHas, KaK HayKa BBICOKMX TEXHOJIOTUH
HalpaB/IeHa Ha pelIeHHE II100aJbHBIX IPOOJIEM yCTOMUMBOIO pa3BUTHs YEJIOBEYECTBA — CHIPHEBOM,
HHEPTEeTUYECKOM, MUIIEBOI, KOIOTHYECKON 0€30IaCHOCTH M OXPaHbI 3J0POBBSI.

B cootBeTcTBHM ¢ OOIMIMMU TIEISIMH M IPUHIMIIAMA CPEIHETO 001Iero 00pa3oBaHus CoJiepKaHue
npeamera «Xumus» (10-11 kiacchl, 6a30BbIH YPOBEHb U3YUYCHUS) OPHEHTHPOBAHO MPEHMYIICCTBCHHO
Ha  OOLIEKYJbTYPHYI IOATOTOBKY OOydYarOLIMXCsl, HEOOXOAMMYK MM JUli  BbIpaOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKJIIOUEHUS B HKHU3Hb COLUYMA, IPOAOJKEHUS
00pa3oBaHMs B pa3IMYHBIX 00JIaCTSAX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocraBigomuMy npeameTa «XUMHUsA» BIsA0TCA 0a30Bble Kypchl — «Opranuyeckas XuMus» H
«O0mmas ¥ HeopraHWyecKkas XHMHUS», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAHUN MO HEOPraHWYECKOH XMMHUHU (C BKIIOUYEHHEM 3HAHHUU W3
oOuiel xumMun) U opraHudeckor xumuu. dopmupoBaHHE [aHHOM CHCTEMbl 3HAHUN NPU U3YyUYEHUU
npeaMera oOecreyrBaeT BO3MOXKHOCTb PACCMOTPEHMS BCETO MHOI0OOpa3us BEIECTB Ha OCHOBE
OOIIMX NOHATH,3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coxepkanus KypcoB — «OpraHuueckas Xxumus» u «OOmas v HeopraHuyeckas
XUMUSD» cpOpMUpPOBaHa B [IpOrpaMMe 110 XUMUHU Ha OCHOBE CUCTEMHOTOIIOAX0/1a K U3yUEHHIO Y4eOHOro
Mmarepuaja M OOyCIIOBJIIEHA HCTOPUYECKM OOOCHOBAaHHBIM PA3BUTHUEM 3HAHMM Ha OIpeNeNEHHBIX
TEOPETUYECKUX YPOBHAX. TaK,B Kypce OPraHMYeCKOM XMMHUU BEIECTBA PACCMATPUBAIOTCS HAa YPOBHE
KJIACCUYECKON TEOPUH CTPOCHHUSI OPraHMYECKUX COEIMHEHNN, a TAK)KE Ha YPOBHE CTEPEOXUMHUECKUX U
3JIEKTPOHHBIX IMPEJCTaBICHUH O cTpoeHHH BemecTB. CBeleHHs 00 M3ydaeMbIX B Kypce BellecTBax
JTAIOTCS B Pa3BUTHH — OT YTJIIEBOIOPOAOB JI0 CIOXKHBIX OMOJIOrMYECKH aKTUBHBIX coelMHEeHui. B kypce
OpPraHMYecKOll XHMMHUHM TOJYy4aloT pa3BUTHE COHOPMHUPOBAHHBIE HA YpPOBHE OCHOBHOIO OOILIEro
o0pa3oBaHUsl IEpBOHAYAIbHbIE MPEJACTABICHUSA O XMMHUYECKOH CBSI3M, KIacCU(UKALMOHHBIX
IpU3HAKaX BEIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XMMUUYECKON pEeaKIiH.

Ilon HOBBIM yTJOM 3peHUs B MpeaMere «XHMHUs» 0a30BOr0 YpPOBHS paccMaTpHUBAETCS
U3yYeHHBII Ha YpOBHE OCHOBHOIO OOIIEro o0pa3oBaHMsS TEOPETHUYECKUH Marepuan |
(akToJIOrMYECKUE CBEACHUS O BEIIECTBAX U XUMUYECKON peakiuu. Tak, B YaCTHOCTH, B Kypce «O0mas
U HEOpraHU4yecKasi XUMHsD» 00y4aroIUMCSIIPEJOCTaBIAETCS.  BO3MOXKHOCTh ~ OCO3HATh  3HAu€HHE
NEPUOJIMYECKOTO  3aKOHA C OOILIETEOPETHYECKUX U METOJOJOTHYECKUX MO3MLMH, IIIy0xe MOHATh
HUCTOPUYECKOE HU3MEHEHHE (PYHKIMHA JTOro 3aKkoHa — OT o00o0Omawme 10 OOBICHSIOmEH u
IIPOTHO3UPYIOLLEH.

Enunast cuctema 3HaHMM O BaKHEHIIMX BEIIECTBAaX, MX COCTABE, CTPOCHUM, CBONCTBaxX M
IPUMEHEHUHU, a TAaKKe€ O XUMHUYECKHX PEaKIUSAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUs
nomnonsserca B Kypcax 10 u 11 xinaccoB aineMeHTaMu COAEpKaHUsl, UMEIOIIMMHU KYJIbTYpPOJIOTHYECKUN
U MPUKJIAIHON XapakTep. DTH 3HaHMSA CHOCOOCTBYIOT IMOHMMAHHUIO B3aHMMOCBSI3U XUMHH C JPYTUMH
HayKaMH, pPAacKpbIBAalOT €€ pojib B IO3HABATEIBHOM W MPAKTUYECKOM JEATEIbHOCTH 4YeJIOBEKa,
CIOCOOCTBYIOT BOCHHMTAHHUIO YBa)KEHUS K IPOLECCY TBOPUECTBA B OOJACTH TEOPUHU U NMPAKTUUECKUX
NPUIOKEHUH XHMHH, TOMOTAIOT BBIMNYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO
3HAUYMMBIX MpoOJIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIUBATh HHPOPMAIUIO U TIPUMEHSAThH
e€ IS TOINOJIHEHUS  3HAaHWUM, PpEUIEHMs  MHTEUIEKTYaIbHBIX M OKCIIEPUMEHTAIBHBIX
UCCIIeIOBaTeIbCKUX 3a/1ad. B 1enom conepxanue ydeOHOro mpeaMera «XUMHS» JaHHOTO YpPOBHS
U3YYEHUS] OpPUEHTHUPOBAHO Ha (POopMHUpOBaHUE Yy OOYHAIOIIMXCS MUPOBO33PEHUYECKOM OCHOBBI IS
NOHUMaHuA (GUIOCOPCKUX UAEH, TaKUX KaK: MaTepUAIbHOE €AWHCTBO HEOPraHMYeCKoro |
OpPraHMYeCKOTO MHpPA, OOYCIOBICHHOCTh CBOWCTB BELIECTB HMX COCTAaBOM M  CTPOCHHEM,
MIO3HABAEMOCTh IIPUPOJHBIX SIBICHHH IIyTEM DOKCIIEPUMEHTa W PELICHHs IPOTUBOPEYMI MEXIy
HOBBIMM (DAaKTaMH U TEOPETUYECKHMHU MPEANOCHIIKAMHM, OCO3HAHUE pOJM XHMHUU B DELICHUU
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9KOJIOTHYECKUX MPobIIeM, a TakKe MpoodsieM cOepekeHUs SHEPTeTHYECKUX PECYPCOB, CHIPhS, CO3/IaHUS
HOBBIX TEXHOJIOTHIA U MaTepHasoB.

B muiane pemenus 3amad BOCHHUTAHMS, Pa3BUTHS W COLUANM3AIMKU OOY4YalOIIUXCS NPUHSATHIC
OpOrpaMMOM 1O XUMHUHM TOAXOJbl K ONPEACICHUI0 COJIEPXKAaHWS M IOCTPOSHHS IpenMeTa
npeaycMaTpuBaoT (OPMHUPOBAHNE YHUBEPCAIBHBIX YUEOHBIX AEHCTBHUH, UMEIOMNX 0a30BOE 3HAYCHUE
JUISL pa3fIMYHBIX BHJIOB JIEATEIBHOCTH: pELIeHUs mpobiieM, MOHMCKa, aHaiau3a U o0paboTKu
uHpopMalnK, HEOOXOIUMBIX Il NPHOOPETEHHs ONbITa MPAKTHYECKOW M HMCCIEN0BATEIbCKON
JeSITeIbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTOB ITO3HAHUU XMMUHU.

B mpaxTuke npenojaBaHus XUMHUM Kak Ha YpOBHE OCHOBHOIO oOmiero oOpa3oBaHHs Tak U Ha
YPOBHE CpeHEro o0IIero o0pa3oBaHUs, IPU ONPEIEICHUN COACPKATSIFHON XapaKTEePUCTUKH LeNei
U3yYeHHUs] TpeIMeTa HalpaBICHUEM IEPBOCTEIICHHOM 3HAYMMOCTH TPAAMIMOHHO MPHU3HAETCS
dbopMupOBaHHE OCHOB XHMHYECKOW HAyKHM Kak oO0JIaCTU COBPEMEHHOI0 €CTEeCTBO3HAHUS,
NPAaKTUYECKON NEsATETbHOCTH 4YeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOH KyibTypbl. C
METOJAMYECKONW TOYKH 3PEHUS TAKOW MOJIXOJ K ONPEACICHUIO IENIeH M3y4YeHHs IMpeaMeTa SIBISIETCS
BIIOJIHE OTIPaBIaHHbBIM.

CornacHo JaHHOHM TOYKE 3pPEHUS TIABHBIMH LEISIMU MU3yUeHHs MpeaMera « XuMus» Ha 6a30BOM
ypoBHe (10-11 ki1.) SBISIFOTCS:

(hopMHPOBaHHE CUCTEMBl XHMHUYSCKUX 3HAHUH KaK BaKHCWINEH COCTABIISIONICH €CTECTBEHHO-
HAYYHOUM KapTUHBI MUPA, B OCHOBE KOTOPOI1 JIe)KaT KIIIOUYEeBbIC MOHATHS, (PyHAaMEHTaIbHbIC 3aKOHBI U
TEOPHH XUMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHHE W IIOHMMAHUE CYITHOCTH JOCTYIHBIX 0000IIEeHHUN
MHPOBO33PEHYECKOTO XapaKTepa,03HAaKOMJICHUE C UCTOPHUEH X Pa3BUTHUS H CTAHOBJICHUS;

dbopMUpoBaHME U pa3BUTUE MPEJCTABICHUI O HAYYHBIX METOJaX IIO3HAHUS BEUIECTB H
XUMHYECKHX PEeaKInii, HeOOXOAMMBIX IJIsi IPUOOpETEHUs] YMEHHI OpUEHTUPOBATHCS B MUPE BEILIECTB U
XUMUAYECKUX SIBIICHUN, UMEIOIIUX MECTO B IPUPO/IC,B PAKTUIECKON U TOBCEAHEBHOM KU3HHU;

pa3BUTHE YMEHHUH U CIIOCOOOB JAEATENbHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM M OOBSICHEHHEM
XMMHUYECKOT0 SKCIIEPUMEHTA, COOII0AEHUEM MTPaBHJ 0€30MaCHOTO 0OpaIlleHUs C BEIIECTBAMH.

Hapsiny ¢ aTuMm copepikarenbHas XapakTEpUCTHKa LeNed W 3aJad M3Y4YCeHHUs NpeaMera B
porpaMMe Mo XUMHUHM YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHH C HOBBIMH TIPHOPHTETAMH B
cucrteMe cpenHero ooOmiero ooOpazoBaHusi. CerojHs B MPENOJaBaHUU XUMHUH B OOJIbIIEH CTETICHU
OTHa€TCsl MPEANOUTECHHE MPAKTUYECKONH KOMIIOHEHTE COJEpKaHHs OOydeHHUs, OpUEHTHUPOBAHHOW Ha
MOJrOTOBKY BBIIYCKHUKA OIOIIE00pa30BaTebHOM OpraHn3aluy, BiaJeollero He HabopoM 3HaHUM, a
(YHKIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIIOCO0AMM M YMEHHMSIMU aKTUBHOTO MOJYYEHUS 3HAHUN U
NPUMEHEHHS UX B PEATBHOM KU3HU JUTS pEIICHHsI TPAKTHYECKHUX 3a7ad.

B »5710il cBsA3uM mpu uM3ydeHHH mnpenMeTa «XHMHsS» JOMUHHUPYIOIEE 3HAYeHHE NPUOOpETaroT
TaKue LeIH U 3a7auil, KaK:

ananTanus oOyyaroIIMXCsl K YCJIOBUSIM JMHAMHMYHO DPa3BUBAIOILErocss Mupa, (popmupoBaHue
WHTEJUIEKTYyallbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K C€amMooOpa30BaHUIO, COTPYAHHYECTBY,
CaMOCTOSITEIFHOMY TPUHSATHIO TPAaMOTHBIX pEIIEHWH B KOHKPETHBIX JKHU3HEHHBIX CHTYallHsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopmupoBaHe y 00yYarOIIUXCS KIFOUEBBIX HABBIKOB (KITFOUEBBIX KOMIICTEHIIH), MMEIOIINX
YHHBEpCATbHOE 3HAYCHUE JUISl Pa3jMYHBIX BHJIOB NESATEIHHOCTH: PEIICHHsS TpoliieM, TIOWCKa,
aHaJIn3a u 00paboTKH uHpOpMaInH, HEOOXOIUMBIX JUIsI IPUOOPETEHUs OMbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAeT BAKHOE MECTO B TIO3HAHUHM XUMHH, a TAaK)Ke IS OI[CHKH C TTO3UIIHN
9KOJIOTUYECKOH 0€30acHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMUYECKHUX TPOIIECCOB HA OPTraHU3M
4eJI0BEKa U MPUPOJIHYIO Cpely;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, HWHTEUICKTYalbHBIX W TBOPYECKHX CIIOCOOHOCTEH
00yJaromuxcs: CIOCOOHOCTH CaMOCTOSITENILHO MTPHOOPETATh HOBBIE 3HAHMUS IO XMMUHU B COOTBETCTBHUH
C JKM3HEHHBIMH TOTPEOHOCTSIMH, HCIOJIb30BaTh COBPEMEHHBIE MH(OPMALMOHHBIE TEXHOJOTMU JUIS
MOMCKA U aHaJIM3a yu4eOHON U HayYHO-TIOMYJIApHON HH(OPMALUK XUMHUYECKOTO COACPKAHMS;

dbopMupoBaHHE M pa3BUTHE Y OOYYAIOUIMXCS ACCOLMATUBHOTO W JIOTUYECKOTO MBIIIJICHHUS,
HaOIOATEIPHOCTHA, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOAMMBI, B YAaCTHOCTH,
IpY TUITAHUPOBAHUHU U TIPOBEJCHUN XUMUYECKOTO SKCIIEPUMEHTA;
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BOCMHTaHUE y oOydaromuxcs yOexaAEHHOCTH B TYMaHUCTUYECKOW HANpaBICHHOCTH XUMUHU, €&
Ba)XHOH POJIM B pelIeHUH INI00ATbHBIX MPOOIEeM pallMOHAIBHOTO MPUPOAONOIb30BAHNUS, TIOTOTHEHUS
SHEPreTUYECKUX PECYPCOB U COXpPaHEHHs MPUPOJHOTO pPAaBHOBECHS, OCO3HAaHUS HEOOXOJUMOCTHU
OepeKHOro OTHONICHUS K TPUPOAE U CBOEMY 3J0pPOBBIO, a TakKe NIPUOOpPETEHHUS OIbITa
UCIIOJIb30BAaHUSl IIOJYYEHHBIX 3HAHUW JUIsI TNPUHATUS TPAMOTHBIX pEIIEHUH B  CUTyalMsX,
CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

Henn w 3amaun u3ydyeHuss mnpeaMera «XUMHUS» TOIYYWIH MOJIPOOHYIO METOIUYECKYIO
UHTEpIpeTanuio B pazaene «llmaHupyemple pe3ynbTaTbl OCBOEHHUS IPOIPaMMbl IO  XUMHUUY,
Onarogaps ueMy obecriedeHo 4Y€TKOe MpeICTaBIeHHe O TOM, KaKue 3HAHUsS U YMEHHUS UMEIOT MpsMoe
OTHONICHHE K pealu3aly KOHKPETHOH IIelu.

B ydebHOM mane cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XuMHUs» 0a30BOTOYPOBHS
BXOJIUT B COCTaB MPEAMETHOM 00s1acTu « ECTECTBEHHO-HAYYHBIC TIPEIMETHD.

OOr1iiee YUCIO YacoB, PEKOMEHIOBAaHHBIX s uW3y4deHuss xumun — 68 dvacos:B 10 kiacce
— 34 gaca (1 gac B Hexemo), B 11 kinacce — 34 yaca (1 gac B HEIEIO).



COJIEP)KAHUE OBYYEHUSI!

10 KJACC

Teoperuyeckne 0OCHOBbI OPraHU4eCKOH XUMUM

[Ipenmer opraHuyeckod XUMHH: €€ BO3HHUKHOBEHHE, pa3BUTHE W 3HAYCHUEB MOJTYyUYECHUU
HOBBIX BEIIECTB M MaTepuanaoB. Teopus cTpoeHHs opraHndeckux coeauHenuii A.M. bytiepoBa, eé
OCHOBHBIE TOJOKeHUsI. CTpPyKTypHBIE (GOPMYIBI OpPTaHUYECKUX BEIIeCTB. [ OMOJIOTHS, H30MEpHs.
XuMHYecKas CBSI3b B OPraHUYECKUX COEIMHEHUSX — OJIMHAPHBIC U KPATHbIE CBSI3U.

[IpencraBnenne o kiaccuuKalMu OpPraHUYecKUX BemiecTB. HomeHkmatypa opraHudeckux
COEMHEHUI (cucTeMaTHuecKas) M TPUBHMAJIbHBIE HA3BaHMS BAXKHEHIIMX IpEICTABUTENEH KJIacCOB
OpPraHUYECKUX BEILECTB.

JKCIepuMeHTAIbHbIE MEeTO/Ibl H3y4YeHHsl BeleCTB U MX NpeBpalleHni

OsHakomiieHME ¢ OOpa3laMu OPraHMYeCKHX BELIECTB M MaTepUalaMM Ha HX OCHOBE,
MOJICIIMPOBAHNE MOJICKYJl OPTaHUYECKHUX BELIECTB, HAOJIOJCHHWE M OMHMCAHHE JEeMOHCTPALMOHHBIX
OIIBITOB IO IMPEBPALICHUIO OPraHUYCCKUX BCHICCTB IIPU HArpC€BaHHUU (HJIaBJIeHI/IC, O6yFJII/IBaHI/I€ u
TOpPEHHE).

YriaeBogopoasl

AJnKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMH pAx. MeraH W 3TaH — MNpocTerume
NPEJCTaBUTENIN AIKAHOB: (U3WYECKHE W XMMHUYECKHE CBOWCTBA (pEakiUM 3aMEIICHHs] W TOPEHUs),
HaX0XJIeHUE B IPUPO/IE, TOITYyUEHUE U IPUMEHEHUE.

AJKeHBI: COCTaB U CTPOEHHE, T'OMOJIOTMYECKUN pAX. OTWIEH M INPONMIEH — NPOCTEHIIne
IOPEJICTAaBUTENIN AJIKEHOB: (U3WYECKME U XUMHUYECKHE CBOMCTBA (peakUuM TUAPUPOBAHUSA,
raJIorT€HUPOBAHMUS, THIpATallMH, OKUCIICHHS U OJMMEPU3AIIIH ), TOyUYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtanuen-1,3 u wmetunOyraguen-1,3: crpoeHue, BaXKHEWIIME XUMHYECKHE
cBoiicTBa (peakius noaumepusanun). [lomyuenue cuHTeTHYECKOTO KayyyKa U Pe3UHBI.

AJKUHBI: cOCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psll. ALETUIIEH — MPOCTEUIINI
IPEJICTaBUTENIb AJKUHOB: COCTaB, CTpPO€HHUE, (U3MYecKHMe W XUMHUYECKHE CBOMCTBa (peakiuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, THPATALlMU, TOPEHNUS ), TOTYUEHHE U TPUMEHEHUE.

Apenbl. beH3om: coctaB, cTpoeHHMe, (U3MUECKHME M XUMHUYECKHE CBOWCTBa (peakiuu
raJJoreHUPOBAHUS U HUTPOBAHMs), IMOJyYyeHHE M TNpUMeHeHue. Toayon: cocmas, cmpoeHue,
Quszuueckue u Xumuueckue Ce0UCMEA (peakyuu 2al02eHUpOBaHUs U HUMPOBAHUS), NOLYYEHUe U
npumeneHue. TOKCUYHOCTb apeHOB. | 'eHeTHUecKast CBA3b MEXy YIVIEBOAOPOJaMH, IPUHAUICKALIMMHU
K Pa3JIM4YHbIM KJIacCaM.

! KprZ/l@OM B TCKCTC BBIACICHBI JJICMCHTBI COJACPKAHUA yqe6H0ro Marcpuajiia, KOTOPBIC

U3y4YalOTCsl B O3HAKOMHUTEIBHOM IIJITaHE M HE BKIIOYAIOTCA B COCTaB IPEIMETHBIX pe3yJIbTaToB
OCBOEHUS OOIT COO Ha 6a30BoM YPOBHE.



[IpupoaHbie HICTOYHUKH YTIIeBO0poA0B. [Ipuponnblii Ta3 u momnyTHeIe HeTsIHBIE Ta3bl. HedTh
u e€¢ mnpoucxoxaeHue. CrnocoObl mepepaboTKu HePTHU: TEeperoHkKa, KpPEeKUHT (TePMUYECKHIH,
KaTaJMTHIecKuil), nuponus. [IpoaykTel nepepaboTku HEPTH, UXIPUMEHEHHE B IIPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBII yroib ¥ MPOAYKTHI €ro epepadoTKH.

JKCNepUMEHTAJIbHbIE MeTOAbI H3yYeHHUSsI BellleCTB M X NpeBpalleHui

O3zHakomJyieHHe ¢ oOpa3lamMu IiacTMace, KayuyykoB U pe3uHbl, kKojuiekuuu «Hepte» u «Yromnby,
MOJICJTUPOBAHUE MOJIEKYJ YTJEBOJOPOAOB M TalOT€HONPOU3BOAHBIX, MPOBEACHHE NMPAKTHYECKOMH
PadoThI: OTyYEHUE STUIICHA U U3yYEHHUE €r0 CBOMCTB.

PacuétHble 3agaun

Bbruncienuss mo ypaBHEHHIO XMMHUYECKOH peakuuu (Macchl, 00bEMa, KOJMYECTBA MCXOIHOTO
BEIIECTBA MJIM MPOJIYKTA PEAKIMH 0 U3BECTHBIM Macce, 00bEMY, KOJHMUECTBY OJHOTO M3 MCXOTHBIX
BEILIECTB UJIM POJYKTOB PEaKIUH).

Kucjiopoacoaep:kauue opranuyeckue coeTHHeHUs1

HPCHGHBHBIG OAHOATOMHBLIC CIIMPTHI. MeTtaHOa M 3TAHO: CTPOCHHUC, (bI/ISI/I'-ICCKI/Ie HUXUMHUYCCKUEC
CBOICTBA (peaklMu C aKTUBHBIMH METAJJIAMH, TaJIOTCHOBOJOPOJAaMH, TOPEHUE), IMPHUMCHEHHE.
BopopoaHbie cBS3M MeXIy MOJICKYJIaMU CIHPTOB. J[eHCTBHE MeTaHOJa W ATaHOJIA HAa OPraHHU3M
YeIIoBeKa.

MHOroaToMHBIE COUPTHL. DTUJICHTIIMKOINb U TIIMIEPUH: CTPOCHUE, (PU3MYECKHE M XUMHUYECKUE
CBOWCTBa (B3aMMOJICHCTBHE CO HICIOYHBIMU METAJJIAMU, KAYeCTBCHHAs PEaKIMs Ha MHOTOATOMHbBIE
cnupThl). JlelicTBUE Ha OpraHu3M ueroBeka. [I[puMeHeHre MIMIEepPUHA W STHIICHTITHKOJISL.

@deHo: CTpOeHHE MOJIEKYJbI, (DU3MYECKHEe M XHUMHYECKHE CBOMCTBAa. TOKCHYHOCTH (peHoma.
[Ipumenenue denona.

Anbnerunsl U kemowusi. POpMabIErul, aeTalIbIeTU: CTPOCHUE, (PU3HUECKUE M XUMUYECKHE
CBOMCTBaA (peaKHI/II/I OKHUCJICHHUSI HW BOCCTAaHOBJICHHUsI, Ka4C€CTBCHHBIC peaKHI/H/I), IMOJIy4YCHHUE U
pUMEHEHHE.

Ayemon: cmpoenue, Quzuyeckue U XuUMuyeckue C80UCMEA  (peakyuu  OKUCTeHUs U
B0CCMAHOBIIEHUS), NOTYYeHUe U NPUMEHEHUe.

OAHOOCHOBHBIE TIpe/iebHbIE KapOOHOBbIE KHUCIOTHl. MypaBbuHAsi M YKCYCHasi KHUCIJIOTHI:
CTpoeHue, (u3nyeckrue U XUMHUECKHE CBOIcTBa (CBOicTBa, o0mMe s Kjacca KUCIOT, peakuus
TepuUKaINN), TOTyYeHHEe U puMeHeHue. CTeapruHOBas U OJIEMHOBAsI KMCIIOTHI KaK MPeJICTaBUTENN
BBICHINX Kap6OHOBI)IX KHCJIOT. MBIna Kak COJIMBBICIITHX Kap6OHOBI)IX KHCJIOT, UX MOIOIIIEC I[el\/'ICTBI/Ie.

CrnoxHble 3QUphl KaK MPOU3BOHbIE KapOOHOBBIX KUCIOT. ['Maponu3 cnoxHbIx 3¢upoB. JXKupsl.
I'maponus sxupos. [Ipumenenue xupoB. buonoruueckas poib )KUpPOB.

VYrieBonpl: cocTaB, KiaccupuKamus yrieBOJAOB (MOHO-, AW- M ToJMcaxapuabl). ['noko3a —
IPOCTENUIINKA MOHOCAXapuJ: 0OCOOEHHOCTH CTPOECHUS MOJIEKYJIbl, (PU3UUYECKHEN XMMUYECKHE CBOMCTBA
(B3aumoneiictBue ¢ ruapokcuaoM menu(ll), okucnenne aMmMuayHbIM pactBopoM okcuaa cepebdpa(l),
BOCCTaHOBJICHHE, OPOKECHHUE TIFOKO3BI),

HaxOXJIeHWe B TMPHUPOJIe, MPUMEHEHHE, Ouojorndeckas poib. DotocuHTe3. DpyKTO3a KaK H30OMEP
TJTFOKO3BI.
Caxapo3za — npedcmasumens OUCaxapuoos, 2UOPOIU3, HAX0HCOEHUe 8 NPUPOOe U NPUMEHEHUe.
Kpaxman u 1emiono3a Kak MpupojHbie monumepbl. CTpoeHHe Kpaxmajia W IEJUTIOI03bI.
dusnuecKkre ¥ XUMUYECKHE CBOWCTBA KpaxMaia (THIpOJIn3, KaYeCTBEHHASIPEAKIUS C HOIOM).

JKCNEePUMEHTAJIbHbIE METOAbI M3Y4YeHHS BeleCTB M X NpeBpalieHuil

[IpoBenenue, HaOMOJEHHE W OMMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIHUPTOB,
KayeCTBEHHbIE pEaKIMH OJHOATOMHBIX CHHUPTOB (OKucieHue »dtaHona okcupom Meau(Il)),
MHOTOAaTOMHBIX CHOUPTOB (B3aumojeicTBue riunepuHa c ruapokcuaom wmenu(Il)), ampaeruaos
(oxuciieHue aMMHaYHBIM pacTBopoM okcuiaa cepedpa(l) u rumpokcuaom meau(Il), B3ammonaencTre



Kpaxmalia ¢ H0JI0OM), IPOBEJICHHE MPAKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuétHble 3a1aun

Bbruucienuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, 00bEMa, KOJUYECTBA MCXOIHOTO
BEIIECTBA WJIM MPOJYKTa PEaKIUH IO U3BECTHBIM Macce, 00bEMY, KOIUYECTBY OIHOTO M3 MCXOJHBIX
BEILIECTB UJIM MPOJYKTOB PEaKIUH).

A30TcoaepKalne OPraHndecKue coeTnHeHsI

Amunvl. Memunamun u aHuiun: cocmas, cCmpoeHue, Quauyeckue u XUMuyeckue Ceolucmed
(copenue, 83aumooeticmaue ¢ 000U U KUCTIOMAMU,).

AMUHOKHCIIOTBI Kak aM(OTEpHbIE OpraHuveckue coeauHeHus. Du3nuecKkue W XUMHYECKHE
CBOWCTBA aMUHOKHCIIOT (Ha MpuMepe IIHIKHA). buojornueckoe 3Ha4eHHEaMIHOKUCIIOT. [lenTu sl

benkum Kkak TpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeluHeHHs. llepBuuHas, BTOpUYHAS U
TpPeTUYHAasi CTPYKTypa OenkoB. XHMHYECKHE CBOHCTBa OCNKOB: THIPOIM3, J€HATypaIus,
KaueCTBEHHbIE PEAKIIMU Ha OEJIKHU.

JKCIepUMEHTAJIbHbIE MeTOAbI H3y4YeHHUSs BelleCTB M X NpeBpalleHui
HabGnronenne wu omucaHWe JIEMOHCTPAIlMOHHBIX — ONBITOB:  JIGHATypalus OCIKOB IpH
HarpeBaHUU, [IBETHbIE PEAKLIUU OEIIKOB.

BbicokoMoIeKyIsIpHBIE COeTMHEHUST

OCHOBHBIC TIOHSATUS XHMHHU BBICOKOMOJICKYJIIPHBIX ~COCJUHCHUN: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJUMEpU3allUU, CPEAHss MOJeKylsipHas Macca. OCHOBHBIE METOJIbI
CUHTE3a BRICOKOMOJIEKYJISIPHBIX COSTUHEHUIN — TOJTUMEPHU3AIIHS U ITOJIMKOHICHCAIIHS.

Inacmmaccol (noausmuien, NOIUNRPONULEH, NOIUBUHUIXAOPUO, noaucmupon). Hamypanouviil u
CuHmemuyecKkue Kayuyyku (6ymaoueHogulil, X10ponpeHosblll U U30NpeHoeulil). Borokna: namypanvhvie
(x10n0K, wepcmo, WENK), UCKYCCMEeHHble (ayemamuoe 80J10KHO, 8UCKO3a), CUHmemuyecKue (Kanpou u
J1A6CaH,).

JKCNEPUMEHTAJIbHbIC METOAbI H3Y4YCHHUS BEIECTB M X NPeBPaLLeHUH
O3zHakoMJIeHHEe ¢ 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyKOB.

MexnpeameTrHblie CBA3H

Peanuzanusi MeXNpeAMETHbIX CBs3€M NpU HM3yuyeHUM opraHudeckoid xumuus 10 xmacce
OCYIIECTBJISIETCS Y€pPE3 MCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATH,
ABJISIFOLIUXCSI CACTEMHBIMM JUUISL OTAEIIBHBIX IPEIMETOB €CTECTBEHHO-HAy4YHOI'O IUKIIA.

OOmme ecrecTBEHHO-HAy4YHbIE TOHSATHS: SIBICHUE, HAy4HBIH (akT, TMIOTE3a, 3aKOH, TEOpHS,
aHaJIN3, CHHTE3, KIacCU(pUKalKsi, NEepPUOAUYHOCTb, HAOJIO/IEHUEe, W3MEPEHUEe, HKCIEPUMEHT,
MOJIETTMPOBaHUE.

@dusnka: MaTepusi, SHEPrUs, Macca, aToM, 3JEKTPOH, MOJEKyja, SHEPreTUYECKH YPOBEHSD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHOe COCTOSHHE BELeCTBA, (PM3WYECKHE BEIMUYMHBI U €AMHUIBI MX

A3MEpPEHUS.
buonorus: KJIETKa,  OpTaHM3M, ouocdepa, oOMEH  BemeCTB B  OpraHU3ME,
(dboTocuHTE3, OMOIOTUYECKH aKTUBHEIE BelecTBa (OeNIKH, YTIeBOIbI, )KUPHI, pepmeHTs). I 'eorpadusi:
MUHEpaNbl, TOpPHBIE TMOPOJIBI, TMOJE3HBIE  HCKOIMAaeMEbIe, TOILINBO,

pPeCYpCHI.

TexHonorus: MNUIIEBEIC IMPOAYKTBI, OCHOBBI PAOUOHAJIBHOI'O IIUTAHUA, MOIOIOHUEC CPCIACTBA,
JICKAPCTBCHHBIC W KOCMCTHUYCCKUC IMpenaparTbl, MaTCpualibl M3 HCKYCCTBCHHBIX U CHHTCTUYCCKUX
BOJIOKOH.

11 KJACC



Teopernyeckue 0CHOBbI XMMUU

XUMHYECKHUH dmeMeHT. AToM. Sapo aToma, M30TOMbI. DIIEKTPOHHAS 000JI09Ka. DHEPreTUICCKUE
YPOBHH, TMOAYypOBHH. ATOMHBIE OpOHTanu, S-, P-, d- smemeHThl. OCOOCHHOCTH paclpeaeIeHHs
JJIEKTPOHOB MO OpOUTANsIM B aTOMax »dJEMEHTOB IMEPBBIX YETHIPEX NEPUOJOB. JIEKTPOHHAS
KOH(UTypanus aTOMOB.

Ilepnomnueckunn 3axkoH u  Ilepuoauueckas cucrema XUMHUYECKMX  dieMeHTOB J[.M.
MenpneneeBa. CBsi3p NepuoOAMYECKOro 3akoHa M lleproamyeckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB
J.W. MenneneeBa ¢ COBpEeMEHHOM TEOpUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB
XUMHUYECKHX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BELIECTB 110 TPYIIaM U MEPUOJIAM.
3HaueHHE NIEPUOANYECKOr0 3aKOHA B Pa3BUTUU HAYKH.

CrpoeHnue BemiecTBa. XuMU4ecKasi CBsi3b. BUIbl XUMHUECKOH CBSI3U (KOBAJIGHTHAsI HEMOJIIpHAs
U TIOJISIpHAsA, MOHHAS, MeTajuindeckas). MexaHnu3Mbl 00pa3oBaHMsI KOBAICHTHOW XUMHUYECKOW CBSI3U
(0OMCHHBIN U TOHOPHO-AKIIENITOPHBIN). BomopoaHas cBsizb. BaleHTHOCTE. DJIEKTPOOTPHUIIATEIIFHOCTb.
Crenenb okucnenus. IoHbI: KATHOHBI M AHUOHBI.

BemectBa MONEKyISIpHOTO M HEMOJIEKYJISPHOTO CTPOCHMSA. 3aKOH IIOCTOSIHCTBA COCTaBa
BeIleCTBA. THINBl KPUCTAUIMYECKUX PEIETOK. 3aBUCHUMOCTb CBOWCTBA BEILIECTB OT THIA
KPUCTANINYECKOMN peIéTKy.

IlonsaTe o aucnepcHbIX cucTeMax. VcTuHHBIE M KOJJIOMAHBIE pacTBOphL. MaccoBast A0
BEILIECTBA B PaCTBOPE.

Knaccudukanuss Heopranndeckux coeanHeHWd. HoMeHKmaTtypa HEOPraHWYeCKHX BEIECTB.
'enernueckasi CBsSI3b  HEOPraHWYECKHX BEIIECTB, MPHHAMISKANIMX K PA3IHYHBIM KaccaMm.

Xumuueckas peakuus. Kiaccuuranmms XUMHYECKMX peakuuii B HEOPraHWYECKOH U
OpPraHMYeCKON XHMMHHU. 3aKOH COXPAHEHHUS MAacChl BELIECTB, 3aKOH COXpPAHEHHS M MPEBPAICHHUS
SHEPTUU NPU XUMUYECKUX PEAKIIUAX.

CkopocThb peakiuu, €€ 3aBUCUMOCTb OT pa3inyHbIX (akropoB. OOpaTUMble peaKLUu.
Xummnuaeckoe paBHOBecHe. DakTOphI, BIMSAIONNE HA COCTOSHUE XHMHYECKOTO paBHOBecHs. [IpuHImn
Jle latemnsbe.

Onekrponutnyeckas aucconmanus. CuipHBIE H  cia0ble  d1eKTponuThl. Cpema  BOTHBIX
pacTBOPOB BEILIECTB: KHUCIas, HEUTpanbHas, Iieido4Hasd. [lonamue o 6000pooHom nokazamene (pH)
pacmeopa. Peakuiuyu HoHHOTO oOMeHa. [ uopoau3 neopeanuieckux u OpeaHu4ecKux eujecms.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE  peakuuu. [lonamue 06 onekmponuze pacniagos u
pacmeopos coneli. Ilpumenenue s1ekmpoausa.

JKCIepUMEHTAJIbHbIE MeTOAbI H3y4YeHHUSs BellleCTB M X NpeBpalleHui

HemoHctpauusa Ttabmun «llepuonnueckass cucteMa  XUMHYECKHX anemenToB J[.1.
Mengeneesa», H3y4eHHE MOJEICH KPHUCTAJUNIMYECKUX pemérok, HaOJIIOJeHHE U ONUCAHHE
JIEMOHCTPAIIMOHHBIX M Ja0OpaTOPHBIX OMBITOB (pa3jloKEHHE MEPOKCHJA BOAOPOAA B MPUCYTCTBUH
KaTaJan3aTopa, ONpENICNICHUE CpPEeAbl PAacTBOPOB  BEIIECTB C IOMOLIBI0 YHHUBEPCAIBHOTO
UHAMKATOpa, peakllud MOHHOrOo OOMeHa), MPOBeJeHHE MPaKTHUYeCKON paboThl «BiusHue pasinnyHbIX
(bakTOpPOB Ha CKOPOCTh XUMHUYECKON PEAKLIUN.

Pacuérupble 3a1aun
Pacu€thl mo ypaBHEHHSIM XUMHYECKHUX PEAKIMHA, B TOM YHUCJIE TEPMOXUMHUYECKHUE PACUETHI,
pacy€Thl C UCMIOJIB30BAHUEM MOHSATHS «MACCOBAs JI0JS1 BEIIECTBAY.

Heopranuyeckass xumus

Hewmeramnsl. [Tonoxenne nemeraiuioB B [lepronnueckoit cucteMe XuMudeckux snementon J[. M.
MenzeneeBa U1 OCOOEHHOCTH CTPOEHHS aTOMOB. PU3MYECKUE CBOWCTBA HEMETAJUIOB. AJIIOTPONHUS
HEMeTaJUIoB (Ha IpUMEpPe KUCIopoaa, ceprl, pocdopa u yrieposa).

XWMHYECKHE CBOMCTBA BAXKHEUIINX HEMETAUIOB (TaJOre€HOB, Cephl, a30Ta, ¢ocdopa, yriepoaa
U KPEeMHHUS) U UX COeIMHEHUH (OKCHU0B, KUCIOPOICOAEPKAIIUX KUCIOT, BOJOPOIHBIX COETUHEHUI).



IIpuMeHeHre Ba)KHEUIINX HEMETAIIIIOB U UX COCIUHEHUMN.

Meramnsl. Ilonoxenune meramioB B Ilepuogmyeckoi cucremMe xumudeckux snemeHToB JI.H.
MenneneeBa. OCOOCHHOCTH CTPOSHUS JEKTPOHHBIX 00010UeK aToMOBMeTa/uioB. O0mue Gpuznieckue
cBoiicTBa MeTaJUIOB. CIJIaBbl METAJUIOB. DJIEKTPOXUMUUECKUN PsJl HAPSKEHU METAJIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIUX METAUIOB (HATPUM, KAIHMM, KaablUi, MarHui, alllOMUHUH,
[IUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTMHEHUM.

OO6mume crocoObl MOJydeHUus MeTaioB. Memannypeus. Kopposzus memannos.

Cnocobwi 3auumst om kopposuu. IIpuMeHEeHE METAIIOB B OBITY M TEXHUKE.

JKCNepUMEHTAJIbHbIE MeTOAbI H3yYeHHUSsI BellleCTB M UX NpeBpalleHui

WN3yyenne komnekuuun «Meramisl M CIUIaBb», 00pa3lloB  HEMETAJIOB, pEIICHHE
IKCIIEPUMEHTAIBHBIX 3a/1a4, HAOIOICHUE W OTHMCAHUE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB
(B3auMOJIeHCTBHE THAPOKCHJIA AIFOMUHHUS C PACTBOPAMHU KHUCJIOTHU IIEJI0Uel, KaUeCTBEHHBIE PEaKIUU
Ha KaTHOHBI METaJIJIOB).

PacuéTrHble 3agaun

Pacuérer maccel BemecTBa win 00bEMa ra3oB MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe WU
00bEMY OIHOTO W3 YYACTBYIOLIMX B PEAKIMH BEHIECTB, pacuy€Thl Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKIUU, €CITU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMuS 4 )KU3Hb

Ponp xumum B oOecrieyeHUH HKOJOTUYECKON, PHEPreTHYECKONM M TMHIIEBOM O€30MacHOCTH,
pa3BUTUU MeAUIUHBL. [IoHsATHE 0 HAYYHBIX METOAAaX MO3HAHMS BEUIECTBU XUMUYECKUX PEAKIIUN.

[IpencraBienuss 00 OOMIMX HAYYHBIX MPHUHIMIIAX MPOMBIIIJICHHOTO MOTYYEHUS BaXKHEUIINX
BEIIECTB.

UenoBek B MHpE BEIIECTB W MaTEpUAJIOB: BAXKHEHIIME CTPOUTEIIbHBIE MaTepHalbl,
KOHCTPYKLHOHHBIE MaTepHuabl, KpackH, CTEKJIO, KepaMHKa, Marepuaibl s
ANEKTPOHUKHU, HAHOMATepUaibl, OPTaHUYECKUE U MUHEPAIIbHbIE YIOOPEHUS.

XuMUA ¥ 3J0POBBE YEIIOBEKA: MPAaBUIa UCTOJIb30BAHUS JICKAPCTBEHHBIX MPEMAPATOB, IPaBHIIA
0€30MacHOr0 HMCIOJBb30BAaHUSl IpEenapaToB OBITOBOW XHWMHUU B IIOBCETHEBHOM JKU3HU.

Me:xnpeamerHbie CBA3U

Peanuzanus MEXIpeIMETHBIX CBs3ed MpU M3ydyeHHM oOuied W HeopraHuueckod xumuu B 11
KJIacCe OCYUIECTBIIAETCS 4epe3 UCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO- HAayYHbIX MOHSITHH, TaKk U
MOHATUH, ABIAIOIIMUXCA CUCTEMHBIMU JUIS OTJEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mme ecTecTBEHHO-HAy4YHbIC TOHSTHS: HAy4YHBIH (akT, TUIOTE3a, 3aKOH, TEOpHsl, aHAIIU3,
CHHTE3, KJ'[aCCI/I(l)I/IKaIII/ISI, MNEPpUOANYIHOCTD, Ha6J'[IOI[€HI/I€, OKCIICPUMCHT, MOACIUPOBAHNUEC, U3SMECPCHHC,
SIBJIICHHE.

@dusnka: Marepus, SHEPrus, Macca, aToOM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOIl,
paZinOAKTUBHOCTb, MOJIEKYJIa, YHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, 00BEM,

arperaTHoe COCTOsAHNE BEIICCTBA, @HSH‘—ICCKI/IG BCJIMYHHBI U €AVMHUIBI X U3MEPCHUA, CKOPOCTh.
buonorus: KJICTKA, OpraHru3M, 3KOCHUCTCMA, 61/100(1)epa, MakKpoO- U MHUKPO3JICMCHTBI, BUTAMUHEI,
oOMeH BCIICCTB B OpraHU3MeE.
Feorpa(bm{: MHHCPAJIbI, TOPHBIC TOPOJLI, ITOJIC3HBIC HCKOIIAEMBIC, TOIIJINBO, PCCYPCHI.
TexHomorus: XUMHYECKas NPOMBIINIJICHHOCTb, MCTAJUIYpPrusd, NPOU3BOACTBO CTPOUTCIBHBIX
MaTcpHraJioB, CEIBCKOXO3SIHCTBEHHOS IMPONU3BOACTBO, MUIICBAATIPOMBIIIIICHHOCTD, @apMaueBTquCKas{
IMPOMBIINIJICHHOCTh, IPOMU3BOJACTBO KOCMETHUUYCCKHUX IIPCIapaTroB, MPOU3BOJACTBO KOHCTPYKIUOHHBIX
MaTcpHraJioB, SJICKTPOHHAA MMPOMBIINIJICHHOCTD, HaHOTCXHOJIOTHH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE CPEJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHHUS OOYyYarONUTUMHUCS IPOTPaMM
cpenHero o6mero oOpa3oBaHHUs (JIMYHOCTHBIM, MeETampeIMETHbIM U MpeAMeTHbIM). HayuHo-
METOJUYECKOW OCHOBOMW ISl Pa3pabOTKH IUIAHUPYEMBIX PE3yIbTaTOB OCBOCHHS MPOTPaMM CPETHETO
o011ero 06pa3oBaHus SBISETCS CUCTEMHO- JEATEIbHOCTHBIN MOIXO/.

B cooTBercTBUHM C CHCTEMHO-IEATENBHOCTHBIM IOJAXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeaMeTa «XHMHsD Ha ypOBHE CpeqHero oOuiero oopa3oBaHUS BbIAEICHBI
CJIEIYIOIINE COCTABISIOIINE:

OCO3HaHUE OOYYAIOMIMMHUCS POCCUUCKOW TPAKIAHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIILHOCTH U CAMOOIIPEEIEHUIO;

HaJIM4YMEe MOTUBAIUU K 0O0yUYEHUIO;

L[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JMYHOCTH Ha OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUUYECKUX TPaJAULIUN Oa30BOM HAYKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYyYaroIWXCs pPYKOBOJCTBOBAaTbCS B CBOCH JIEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMU, IPUCYIIUMU LIETIOCTHOM CUCTEMEXUMHUYECKOT0 00pa30BaHMs;

HaJIM4ue MPaBOCO3HAHMS SKOJIOIMUECKON KYJbTYpbl U CIHOCOOHOCTH CTaBUTh LEIHU U CTPOUTH
YKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS IpeaMeTa «XUMUs» JOCTUTAIOTCS B €AMHCTBE y4eOHOH U
BOCITUTATEILHON JEATEIBHOCTH B COOTBETCTBHM C TyMaHUCTUYECKUMH, COILIMOKYJIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMU U HJeallaMd POCCHUHCKOIO TIpakJaHCKOTro OOIIecTBa,
OPUHIATHIMH B OOIIIECTBE HOpPMaMH M TpaBUIaMH TIOBEJEHUS, CIIOCOOCTBYIOIIMMHU MpoIeccaM
CaMOIIO3HAHUsI, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBIICHUS JINYHOCTH 00yYaIOIIUXCSL.

JIMYHOCTHBIE pe3ysbTAaThl OCBOCHUS MpeaAMeTa « XUMHUSD» OTpakatoT c(hOPMHUPOBAHHOCTH OIIBITA
MO3HABATEJIIbHON M TPAKTHUYECKON JEeATENbHOCTH OOyYaroIIMXCsl [0 peaju3alidd TMPUHATHIX B
00111eCTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rPa’*KJAaHCKOr0 BOCIIMTAHUSA

OCO3HaHHUs OOYYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBaKeHUS K
3aKOHY U NIPaBOMNOPSAJIKY;

MPEJICTABICHUSI O COIMAIBHBIX HOPMAaxXx MW TMpaBWIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKON JEATENBHOCTH TpPHU CO3JIaHUU YYEeOHBIX MPOEKTOB,
peleHnr yueOHbBIX U TO3HABATENIBHBIX 33124, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHHUS, JOTUKY M apryMEHThl JIPYrHuX MpU
aHaJM3e pa3IMYHbIX BUJOB YUEOHOH NesATeTbHOCTH;

2) NAaTPUOTUYECKOTO0 BOCIUTAHUS

HEHHOCTHOI'O OTHOICHUS K HCTOPUICCKOMY U HAYYHOMY HACJICAHUIO OTE€YECTBEHHOM XHUMUU;

YBaXXCHUA K MNPOUECCY TBOPUCCTBA B obOnacTu TCOpPHUU U MPAKTUYCCKOI'0 IMPUMCHCHUA XHUMHH,
OCO3HaHUA TOTO, YTO AOCTHIKCHUSA HAYKH CCThb PE3YJIbTAT JJIMUTCIBHBIX Ha6J'IIOI[eHPIfI, KPOMOTJIMUBBIX
OKCIICPUMCHTAJIBHBIX ITIOUCKOB, ITIOCTOSIHHOI'O TPy ad y‘-IéHBIX " IPAKTUKOB;

HHTEPECAa U ITO3HABATCJIBbHBIX MOTUBOB B IMOJYUCHUH U MOCICAYIOIMIEM aHAIN3C I/IH(i)OpMaHI/II/I (o)
MEPCAOBBIX JOCTUKCHUAX COBpeMeHHOﬁ OTCUYCCTBCHHOM XHUMUU,

3) AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHMUSA:



HPaBCTBCHHOI'O CO3HAHUA, STUYCCKOT'O MOBCACHUSA,

CIIOCOOHOCTH OLCHUMBATh CHUTyalluHM, CBJ3aHHBIC C XHMHUYCCKHMU SABJICHUAMU,U IPUHUMATH
OCO3HAHHBIC PCIICHUA, OPUCHTHUPYACh HAa MOPAJIbHO-HPABCTBCHHBIC HOPMBIU ICHHOCTH,

TOTOBHOCTH OIICHUBAaTh CBOE IIOBEJCHUE U IIOCTYIIKH CBOHX TOBapI/IH_Ieﬁ C IIO3UIUH
HPABCTBCHHBIX U ITPABOBBIX HOPM U OCO3HAHUEC HOCJ'ICI[CTBI/II‘/'I OTUX ITOCTYIIKOB;

4) (opMupoBaHus KyJIbTYPbI 310POBbA:

MMOHUMAaHUS IIEHHOCTEH 370poBOro M Oe3omacHoro oOpa3a JKW3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHHS K COOCTBEHHOMY (PH3UUYECKOMY M TICUXHYECKOMY 3/I0POBBIO;

coOJTr0IeHUsI PaBHJT 0€3011aCHOTO OOpaIEHUs C BEIIECTBAMH B OBITY, ITOBCETHEBHOM JKM3HU U B
TPYAOBOM AEATEIBHOCTH;

MMOHUMAaHUS IEHHOCTH MPaBWJI WHIWBHIYATHHOTO M KOJUIGKTUBHOTO O€30MaCHOTO IMOBEICHUS B
CUTYyaLMSIX, YTPOKAIOIINX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TIOCIEJACTBUA ¥ HENPUATHUS BPEAHBIX TMPUBBIYEK (YIOTPEOJIEHUS aJIKOTOJIS,
HapKOTHUKOB, KYpEHUS);

5) TpynoBoro BocnuTanus:

KOMMYHUKAaTHBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIIEI0BATEIBCKON eI TeTbHOCTH,00IECTBEHHO
IIOJIE3HOM, TBOPYECKOMN U IPYTHUX BUJAX NEATEIbHOCTH;

YCTAaHOBKHM Ha aKTUBHOE Y4YacTHE B PELICHMM NPAKTHYECKUX 3a7ad COLHUAIBHON
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

UHTEpeca K  I[pPaKTUYECKOMY U3YYEHHUIO npodeccuit pa3IMYHOrO pona,
B TOM YHCJIE HA OCHOBE IPUMEHEHMSI IPEAMETHBIX 3HaHUMN 110 XUMHUH;

YBa)XEHHUs K TPYLy, JIOJSAM TPyla ¥ pe3yiabTaTaM TPYAOBOM AEATEIbHOCTH; TOTOBHOCTH K

OCO3HaHHOMY BBIOOPY MHAMBUIYaIbHOM TPaeKTOpUU 0Opa3oBaHus,
Oyaymel mpodeccun M peanu3ali COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U MOTpeOHOCTEH 00111ecTBa;

6) 3Kk0/I0rHUECcKOro BOCIHTAHMS:

9KOJIOTMUECKH II€JIeCOO0Pa3HOro OTHOIIEHUS K MPUPOJE, KAaK HCTOYHUKY CYIIECTBOBaHUS
’KH3HHU Ha 3emie;

MOHUMAaHUs TJI00AJBbHOTO XapakTepa HKOJIOTMUYECKHUX MpoOieM, BIMSHHUS SKOHOMHUYECKHUX
IIPOLIECCOB HA COCTOSIHME MMPUPOAHON U COLMAIBHOM Cpeabl;

OCO3HaHHS HEOOXOJUMOCTH HCIOJB30BAHUSA JOCTUKEHUM XUMHUHU JJs pPEUIEHUS BOIPOCOB
PaLMOHATILHOTO MTPUPOIONIOIB30BaHUS;

AKTUBHOTO HENPUATUS AEHCTBUI, NPUHOCAIIUX BPEA OKPY’KAIOLIEH IMPUPOIHON cpee, yMEHUs
IPOTHO3UPOBATh HEOJArONPUSATHBIE SKOJIOIMYECKHE IOCHEACTBUS NPEANPUHUMAEMBIX JeHCTBUN U
peoTBpallaTh UX;

HaJIM4YUs Pa3BUTOrO OSKOJOTHYECKOIO  MBIIUICHUS, OSKOJOTMYECKOM KYJIbTYphl, OIIbITA
JEATEIIBHOCTH 3KOJIOTUYECKON HANIPaBIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCA UMM B IIO3HABATENIBHOM,
KOMMYHHUKAaTUBHOH M COLMAIBHOW MpaKTHKE, CIIOCOOHOCTH M YMEHHUsS aKTHUBHO IPOTHBOCTOATH
UE0JI0ruH XeMopoouu;

7) HeHHOCTH HAYYHOTO MO3HAHMUSI:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH U OOILECTBEHHOM MPaKTHKH;

MOHUMAaHUs CcHeUpUKA XHMHUUM Kak HayKd, OcOo3HaHus e€ poiau B (OpPMHUPOBAHUU
palMOHATILHOTO  HAy4YHOTO  MBIIUICHMUS, CO3/1aHUU LEJIOCTHOTO npescTaBiIeHust 00
OKpY’aroIleM MUPE KaK O €JUHCTBE NPUPOJbI U YETIOBEKA, B IO3HAHUN IPUPOIHBIX 3aKOHOMEPHOCTEN
U pelIeHUN MpodJieM COXpaHEeHHUsI IPUPOAHOTO PAaBHOBECHS,;

yOexIEHHOCTH B O0CO0OHW 3HAUMMOCTHM XHMHUHU Ui COBPEMEHHOM LMBMIM3AlMU: B €€



IYMaHHCTUYECKON HAINpaBICHHOCTH W BAXXHOM pOJM B CO3/JaHUM HOBOM 0a3pl MaTepHaIbHOU
KYJIBTYpBl, PELICHUH TJIOOANBHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEIOBEUECTBA — CBHIPHEBOH,
SHEpPreTUYecKOoi, MUIIEBOM U HKOJOTMYECKOW 0e30MacHOCTH, B Pa3BUTHM MEIUIMHBI, 00eClIeYeHUun
YCIIOBHUH YCIIEIIHOTO TPYAA U 3KOJOIMYECKUKOM(DOPTHON KHU3HU KaXKA0I0 WieHa 00IIeCcTBa;

€CTECTBEHHO-HAyYHOM I'PAMOTHOCTH: IOHUMAaHHUs CYLLITHOCTH METOJIOB ITIO3HAHHUSI, UCIIOJIb3YEMBIX
B CCTECTBCHHBIX HAayKaX, CIOCOOHOCTH WCIOJb30BaTh MOJy4YaeMble 3HAHUS ISl aHaIM3a |
OOBSICHEHUS SIBJICHUH OKpPYXKAIOLIEr0o MUPA U IPOUCXOAALIMX B HEM M3MEHEHUH, YMEHMs JenaTh
000CHOBaHHBIE 3aKJIFOUEHHS] HA OCHOBE HAay4YHBIX ()aKTOB M MMEIOLIUXCS JaHHBIX C LEJIbIO MOTY4YEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO MCIIOJIb30BaTh XMMHUYECKUE 3HAHUA Ul peIIeHUs MpolsieM B
peanbHBIX )KU3HECHHBIX CUTYaLUsX;

MHTEpEeca K MO3HAHUIO U UCCIIEN0BATENbCKON A TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHHUIO U caMOOOPa30BaHUIO, K aKTUBHOMY
HOJYYEHHIO HOBBIX 3HAHUH 110 XMMHUHU B COOTBETCTBHH C )KU3HEHHBIMHU MOTPEOHOCTSIMU;

HHTEepeca K 0COOEHHOCTSM Tpy/Jla B pa3iuuHbIX chepax npodeccuoHanbHOM e TeIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIe pe3yJbTaThl OCBOCHUsI YYeOHOrO Inpeamera «XHMHUs» Ha YPOBHE CPETHETO
o01rero o0pa3oBaHUs BKIFOYAIOT:

3HaYMMbIe JUIsE  (OPMHPOBAHUS MHUPOBO33PEHUS  OOYYAIOIIUXCS MEKIUCIUIUIMHAPHBIC
(MeXMpeIMeTHbIE) OOIEHAYYHbIC MOHITHS, OTPAXKAIOIIME LEIOCTHOCTh HAyYHOW KapTUHBI MUpPaA U
crenupuKy METOJIOB TIO3HAHMS, HCIOIL3YEMBIX B ©CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
9HEprus, SIBJICHHUE, MIPOIECC, CHCTEMa, HAYYHBI (aKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIIOBaHKE, HAOIIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JAPYTHUE);

yHHUBEpcalibHble yueOHBbIE AeicTBUS (MO3HABATENbHBIE, KOMMYHUKATHUBHBIE, PETYISATUBHBIC),
obecnieunBaromue (GOpPMUPOBAHNWE (PYHKIIMOHATBHOW T'PAMOTHOCTH W COIMAJIBLHON KOMIIETCHITHH
00yyJaromuxcs;

CIIOCOOHOCTH o0yJaromuxcs HCIIOIb30BaTh OCBOEHHEBIE MEXIUCHUTUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpCAIbHbIE yueOHbIC ACHCTBHS B MO3HABATENHHOW M COLMATBHON
TIPAKTHKE.

MeTtanpeMeTHBIE ~ pe3yJbTaThl  OTPAXKAIOT  OBJAJACHHE  YHUBEPCATBHBIMA  yYCOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISITUBHBIMU JICHCTBUSIMHU.

ITo3HaBaTebHbIEe YHHBepcalbHble y4eOHbIe AelicTBUS
Ba3oBble Jiornueckue 1ecTBUA:

CaMOCTOSITENILHO ~ ()OPMYJIMPOBATh M aKTyalM3MpOBaTh IMpoOieMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPEAEIATh LENIN ACITEIbHOCTH, 3a7aBasi apaMeTpbl U KPUTEPUU UX JOCTHKEHUS, COOTHOCHUTD
pe3yNbTaThl IEATENBHOCTH C TOCTABIEHHBIMU LIETSIMU;

HCIIOJIb30BaTh ITPY OCBOCHUY 3HAHUH MPUEMBI JIOTUYECKOTO MBIILIEHHS — BBIIEIAThXapAKTEPHBIE
MPU3HAKU MOHATUN U YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIINE MTOHSATHUS TSI
00BsICHEHUS OTIENbHBIX ()AaKTOB U SIBJICHMUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUI KJIacCU(UKALIMHU BEIIECTB U XUMHUUECKUX PEaKIIHii;

YCTaHABJIMBATh MPUUYUHHO-CJIEICTBEHHbIE CBSI3M MEXIY H3y4aeMbIMU SIBICHUSMU;

CTPOUTH JIOTMYECKUE pacCyXJeHus (MHAYKTUBHbBIE, JE€IyKTHUBHBIC, [0 aHAJOTWH), BBISABIATH
3aKOHOMEPHOCTH U TPOTUBOPEUHS B PACCMAaTPUBAEMBIX SIBICHUAX, (DOPMYIHpPOBaTH BHIBOJABI U
3aKJIFOYEHHS;

IIPUMEHSTh B IIPOLIECCE IIO3HAHMS, HCIOJBb3YyEMblE B XUMHHM CHMBOJIMYECKHE (3HAKOBBIE)



MOJIeNM, TPeoOpa3OBbIBATE MOJICJIBHBIC IMPEICTABICHUS — XMMHUYECKHH 3HaK (CHMBOJ) 3JIEMEHTa,
XuMu4eckas (opMmyna, ypaBHEHHE XHMHYECKOM  peakIuu — TpH peHIeHUH Yy4eOHBIX
[I03HABATEIbHBIX W IIPAKTUYECKUX 3a7ay, IIPUMEHATh HA3BAaHHBIC MOJECIBHBIE MPEACTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYaEMBbIX BEILIECTB U XUMUUYECKHX PEAKLIUMN.

Ba3oBble Hcciaen0BaTEIbLCKHE NeCTBHA:

BIIQ/ICTh OCHOBAaMH METOJIOB HAyYHOTO ITO3HAHUS BEIIECTB U XUMUYECKUX PEaAKIIHIA;
dbopMyIUpOBaTh IS U 3aa91 UCCIEAOBAHMS, UCIIOJIb30BATh MTOCTABICHHBIC U CAMOCTOSITEIIBHO
c(hOpMyJIMPOBAHHBIE BOIIPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHUS MOCHOBBI s (hOpMHpPOBAHUS
TUIOTE3bl TI0 MPOBEPKE MPABUIBHOCTH BBICKA3bIBACMBIX
CYXKICHU;

BIIQJICTh HABBIKAMH  CaMOCTOSITENILHOTO TUIAHUPOBAHUS W MPOBEIACHHUS  YUYCHHUYECKHX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOIOATh 3a XOJOM IMPOIecca, CaMOCTOSTEIHHO
IPOTHO3UPOBATh €ro  pe3yibTar, ¢GopMyIupoBaTh OOOOMIEHHS W  BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB HCCIEAOBaHUS, COCTABJIATH OOOCHOBAHHBIM OTYET O MPOACIIAHHOU
pabore;

MPUOOPETATh OMBIT YYCHUYECKOW HCCIEeIOBATENIbCKONW M MPOEKTHOW AESITeTbHOCTHU, IPOSIBIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY IOMCKY METOJOB pEIICHHs MPaKTUYECKUX 3ajad,
MPUMECHECHUIO PA3JIMYHBIX METOJOB ITO3HAHUS.

PatGora c undopmanmueii:

OPUEHTUPOBATHCSI B PA3IMYHBIX MCTOYHUKAX MHPOpPMALUU (Hay4dHO-TOMYJIsIpHAs JUTEeparypa
XMMHUYECKOTO  COZAEp)KaHus, CIpaBoOYHble mocoOusi, pecypchl MHTepHeTa), aHaIM3UpPOBATh
MH(GOPMALIMIO PAa3IMYHBIX BUJOB U (OPM HpPEICTaBICHUS, KPUTUUECKU OLIEHUBATh €€ TOCTOBEPHOCTh
Y HEMPOTUBOPEUYUBOCTH;

¢dbopMynaMpoBaTh 3ampockl M TMPUMEHATh pa3IMyHble METOAbl IpPH IOMCKE U O0TOOpe
UHpOpMaLUU, He0OXO0AUMOM JJIs BHIOJHEHUS yUeOHBIX 3a]1a4 ONpeIeIEHHOTO TUIIA;

MpUOOpETaTh OMNBIT HCIOJIb30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (opMy HpeAcTaBieHUs HHPOpMaUU (CXEMBI,
rpad UKy, 1MarpaMMbl, TaOIUIIbl, PUCYHKU U IpyTHE);

HCIIOJIb30BaTh HAay4YHBIHN SI3bIK B KAUe€CTBE CPE/ICTBA MpHU paboTe ¢ XUMUYECKOW MH(pOpMaIueil:
OPUMEHSTh MEXIpEeAMETHbIE ((pU3NYeCKue W MaTeMaTH4YeCKHe) 3HAKM U CHMBOJBL, (OPMYJIBL,
ab0peBuaTypbl, HOMEHKIIATYypy;

HCIOJIb30BaTh U MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIMUECKHUE CPEICTBAHATIISTHOCTH.

KoMmyHHKaTHBHbIE YHHBepcajibHble y4eOHbIe /1efiCTBHUS:

3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYXKJaeMOM TeMbl B XOJ€ Jualiora W/Wiu AUCKYCCHUH,
BBICKA3bIBaTh UJIeH, (DOPMYITHPOBATH CBOU MPEATIOKEHUS OTHOCUTEIHHO BBIOJHEHUS TIPEIOKEHHON
3a/1a4u;

BBICTYIIaTh C TMpEe3eHTaluell pe3yJbTaTOB I[103HABATEIbHONW JESTENbHOCTH, MOJyYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU NPH BBINOJIHEHUU XUMHUYECKOTO 3KCIEPUMEHTA,
MPAKTUYECKONH paboThl MO HCCIEOBAHHIO CBOMCTB M3yYaeMbIX BEIIECTB, pealu3alud y4yeOHOro
npoekta u  (GopMynaMpoBaTh BBIBOJABI IO pe3yibTaTaM IPOBEAEHHBIX MCCIEAOBAHUN MYTEM
COTJIACOBaHUS MO3UIIHI B X0/1e 00CYKIEHHUS 1 OOMEHa MHEHUSIMHU.

PeryisiTuBHbIe YHMBepcajibHble y4eOHbIe /1eiicTBUS

CaMOCTOSITENIFHO IUIAHWPOBaTh M OCYIIECTBISATH CBOIO IO3HABATEIbHYIO JIESTEIBHOCTD,
ompenenss e€ LeNMd M 3ahayd, KOHTPOJIMPOBATH M IO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeaaraeéMblii  aJrOpUTM JEHCTBUI TNPH BBINOJHEHUM Y4YeOHBIX M HCCIIEIOBATEILCKUX 3ajad,
BbIOMpaTh Hanbosee HPPEKTUBHBIN CIIOCOO WX pemeHHs ¢ y4ETOM IOJyYEeHHUS HOBBIX 3HAHUH O



BCIICCTBAX N XUMHUYCCKUX PCAKIUAX,
OCYHICCTBIIATE CAMOKOHTPOJIb CcBOCH JCATCIIBHOCTH HAa OCHOBE CaMOaHa/In3a NCaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenMeTrHbie  pe3ynbTaThl  OCBOCHUS  Kypca  «OpraHudeckass XUMHUS»  OTPaXKaIoOT:

c(hOPMHUPOBAHHOCTH MPEACTABICHUN O XHMHUYECKON COCTaBJISIIOIICH €CTECTBEHHO-
HAYYHOW KapTHHBI MUPA, POJIM XUMHUH B ITO3HAHUU SBJICHUI IPUPOJIbI, B (POPMUPOBAHUN MBIIIICHUS 1
KyJIbTYpPbl JMYHOCTH, €€ (YHKIMOHAIBHOH TPAMOTHOCTH, HEOOXOJMMOH JUIsI  PEIICHUS
MPAKTUYECKUX 3aJad M DKOJIOTMYECKH OOOCHOBAaHHOIO OTHOIICHHUS K CBOEMY 3J0POBBIO M
HPHUPOJTHOM cpejie;

BJIQJICHUE CHCTEMOM XUMHUYECKHMX 3HAaHUH, KOTOpPas BKJIFOYACT: OCHOBOIIOJIATAIOIINE MOHSATHUS
(XMMUYECKHI  DJIEMEHT, aToM, OJJICKTpOHHas 00O0JIoYKa aromMa, MOJIEKyJla, BaJICHTHOCTb,
AJIEKTPOOTPHUIIATEIIBHOCTh, XUMHUYECKAsl CBSI3b, CTPYKTYpHasi ¢opMmyJa (pa3BEpHYTast U COKpaIIEHHAs ),
MOJIb, MOJIIPHAsl Macca, MOJISIPHBIA 00BEM, yIIepOIHBIN CKelleT, (DyHKIIMOHABbHAS TPYIINa, PaIuKal,
U30MEPHSI, H30MEPBI, TOMOJIOTHICCKUI PsiI, TOMOJIOTH, YTIIEBOJAOPOIBI, KACIOPO U a30TCOACpKAIINC
COCIMHEHUS, MOHOMED, TIOJIMMEP, CTPYKTYPHOE 3BEHO, BBLICOKOMOJICKYJISIPHBIC COCTMHEHHSI); TECOPHU U
3aKOHBI (TEOpHUsSI CTPOCHHS OpraHuueckux BemecTB A.M. BytiepoBa, 3aKOH COXpaHEHHUS MacChl
BEIIICCTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUI S3BIK XUMHUHU; MHPOBO33PCHUCCKHEC 3HAHWS, JIXKAINC B
OCHOBE NTOHMMAHHMSI PUIMHHOCTH ¥ CHCTEMHOCTH XUMHUYECKHX SIBIICHUH, (DAKTOJIOTMYECKHE CBEICHUS
O CBOWCTBax, COCTaBe, MOJYyYCHHH W OE30IaCHOM HCIOJIb30BAHUU BAXKHEHIINX OpPraHUYCCKHX
BEIICCTB B OBITY M MPAKTHUYECKOM IEATEITHHOCTH YEJIOBCKA,;

c(OPMHPOBAHHOCTh YMEHHI BBISBIISTh XapaKTEPHbIC MPU3HAKU TOHSITHH, yCTAHABIMBATh  HMX
B3aMMOCBSI3b,  UCIIOJIB30BaTh  COOTBETCTBYIOIIME  TIOHSTHS IPHU OMHCAHUHM COCTaBa, CTPOCHHS U
MpEeBpaIeHU OPraHUYEeCKUX COSAMHEHUI;

c(hOpMHUPOBAHHOCTH yMEHUI HCIIOJIb30BAaTh XUMHYECKYIO CUMBOIIUKY IS
COCTaBJICHHSI MOJICKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIIEHHOW) (OPMYJT OpraHHIECKUX
BEIICCTB W YPaBHCHUH XUMHYCCKHX pEaKIHWi, HW3TOTaBIMBATh MOJEIH MOJICKYJI OPTaHWYECKUX
BEIIECTB JIJISl WIUTFOCTPALUY UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMUPOBAHHOCTh YMEHHUU YCTAHABIIMBATH MPUHAIICKHOCTh HW3YYCHHBIX OpPTraHUYCCKHX
BEIIECTB IO HX COCTaBy U CTPOGHUIO K ONpPENeNEHHOMY KiacCy/Tpynme COeIMHEHHA
(YrneBosopobl, KUCIOPOI W a30TCOJEpKaIIfe COSAMHEHUS, BBICOKOMOJEKYISPHBIE COCTUHEHUS),
JlaBaTh MM Ha3BaHUs 10 cucTtematHueckoiiHomenknarype (IUPAC), a Takke IpUBOIUTH TPUBHATIBHBIC
HA3BaHUS OTJCIIBHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOIIIICH, alleTHIICH, STUJICHTIMKOIb, TJIUIICPHH,
(deHoI, popMaNTbIETHI, alleTaIbICTH ], MyPaBbHHASI KUCIIOTA, YKCYCHAs KHCIIOTA, OJICMHOBAsT KUCIIOTA,
CTeapruHOBas KHCIIOTA, TITFOK03a, (PPYyKTO3a, KpaxMal, eJUTI0I03a, TIIHUIINH ),

c(OPMHUPOBAHHOCTH YMEHUS ONPEICIISATh BHJIBI XUMHUECKOM CBSI3U B OPTraHUYIECCKHX COSTMHECHHSIX
(omMHaApHBIE U KpaTHBIE);

c(OPMUPOBAHHOCTh YMEHUS MPUMEHSTD IOJIOKCHUS TEOPUH CTPOCHHSI OPTaHUYCCKUX BEIICCTB
A.M. BytnepoBa st 00BAICHEHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH
COXPAHEHHUS MACChI BEICCTB;

c(OpPMHUPOBAHHOCTh YMEHHUH XapaKTEPH30BaTh COCTAB, CTPOCHUE, (PU3NUYCCKHUE M XHUMHUYCCKUC
CBOMCTBA THUMHUYHBIX TPEJICTAaBUTENCH PA3NIMUYHBIX KIJIACCOB OPTaHUYECKUX BEIIeCTB (METaH, JTaH,
STWJICH, NPOINWICH, aleTwieH, OyraaweH-1,3, meTmiOyramueH- 1,3, OeH30J, METaHOJ, 3TaHOII,
STWJICHIJIUKOJb, TJIWIEPUH, (EHOJ, aleTalbJeTh], MypaBbHHAS W YKCYCHas KHCIOTHI, TJIOKO3a,
Kpaxmall, [eJUTF0JI03a, aMUHOYKCYCHAsl KHCJIOTA), WILTIOCTPUPOBATh TEHETUYECCKYIO CBSI3b MY HUMH
YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMUYCCKUX PEAKIIHI ¢ UCTIOIH30BAHUEM CTPYKTYPHBIX (POpMyT;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTEPH30BaTh HCTOYHHKHU YTJIICBOJOPOJHOTO CHIPbs (HE(TH,
MPHUPOJHBIN Ta3, Yrojb), CHOCOOBI HMX TNEpepadOTKH W TMPAKTHYECKOEC MPUMEHCHHE MPOIYKTOB



nepepadoTKH;

chOPMUPOBAHHOCTh YMEHHI MPOBOJIUTH BHIUMCICHHUS MO XUMHYECKUM YPAaBHEHHSIM (MAcCCHI,
00BbEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA UM MPOAYKTA PEaKlMy MO U3BECTHBIM  Macce, 00bEMy,
KOJIMYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIUH);

c(OpPMUPOBAHHOCTh YMEHUH BIIAJIETh CHCTEMOH 3HaHWI 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUSI, UCIIOJIb3YEMbIX B XMMHUU MPU U3YUYCHUM BEUIECCTB U XMMHUYECKUX SIBICHUHU (HAOIIOJEHUE,
U3MEpeHHe, IKCIEPUMEHT, MOJEIMPOBAHUE), HCIIOJIb30BaTh CUCTEMHbIC XUMHUYECKHE 3HAHUA s
NPUHATUS PEIICHUM B KOHKPETHBIX »KU3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpPMUPOBAHHOCTh YMEHUI coOmroaaTh IpaBuja  IOJIb30BAHUS XUMUYECKOU
nocy10i 1 1a00paTopHBIM 000PYAOBAHUEM, a TAKXKE ITPaBUIIa OOpAIICHUS C BEIICCTBAMIB
COOTBETCTBHH C HHCTPYKIIMSIMH IO BBIITOJIHEHUIO TAOOPATOPHBIX XUMUYECKUX OIBITOB;
c(hOpMUPOBAHHOCTh yMEHUHI IJIAHUPOBATH U BBIIOJHATH XUMHUYECKUM
HKCIIEPUMEHT (IIPEBpAICHUS] OPraHWYECKUX BEIISCTB IPU HArpEeBaHUH, IMOJYYCHHE OSTUJICHA U
W3YYCHHE €T0 CBOWCTB, KAYCCTBCHHBIC PEAKIIUU OPTaHMYECKHUX BEIIECTB, JCHATypamus OCIKOB TIpH
HarpeBaHUM, IBETHBIE pPEaKIHH OEIKOB) B COOTBETCTBHUC MPAaBHJIAMU TEXHHKHU OE30MACHOCTH MPHU
oOpallleHun ¢ BelleCTBaMU U JAaOOpAaTOpHBIM O0OPYIOBAHMEM, MPEACTABIATh PE3YJILTATHI
XUMHYECKOTO OJKCIEpHUMEHTa B (OpMe 3alliCHd YpPaBHEHUH COOTBETCTBYIONIMX PEAKIUH U
(dbopMyIHpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB;

C(OPMHPOBAHHOCTh YMEHHMH KpPUTHUYECKH AaHAIM3MPOBATH XHUMHUYECKYH HH(oOpMaiuio,
HOJIy4aeMyto U3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOM HHpopMaruu,VIHTEpHET U APYTHUX);

c(OpMHUPOBAHHOCTh YMEHUHN COONIOIAaTh IPABUIIA SKOJIOTUYECKH 11e/1ecO00pa3HOr0OBEACHUS B
OBITY ¥ TPYJOBOH JIEATEIBHOCTH B LIEJISIX COXPAHEHUs CBOETO 3[J0POBbS M OKpY’KaIOLIEH MPUPOTHON
Cpellpl, OCO3HABATh OIACHOCTb BO3JEHCTBUSA HA JXKMBBIC OPIaHU3MBI ONPEACIEHHBIX OPraHMYECKHX
BellecTB, MoHuMas cwmbica mnokaszarens [IJIK, moscHATh Ha mpumepax crocoObl yMEHbBIIEHUS U
IIPENOTBPALICHUS X BPEAHOTO BO3JACHCTBUS HA OPTraHN3M YEJIOBEKa,;

U1 00y4aroIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMU 3/I0POBbsI: YMEHHE NMPUMEHATh 3HAHUS
00 OCHOBHBIX JIOCTYIIHBIX METO/[aX MO3HAHUS BEIECTB U XUMUYECKUX SBIICHUIA;

JUIS CIIENBIX M CIabOoBUIAIIMX OOYyYaroIIMXCS: YMEHHE HCHOJIb30BaTh pPENbe(HO TOUYECUHYIO
cucreMy obo3Hauenuii JI. bpaiins ans 3anucu Xxumudeckux Gopmyd.

11 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHudeckas XuMHUs OTPaKkaroT:
c(OPMHPOBAHHOCTh MPEACTABICHUI: 0 XUMHUUYECKONW COCTABIIAIOLIEH €CTeCTBEHHO-HAYYHOM KapTHHBI
MHUpa, POJIM XHUMHUU B I[O3HAHWUU SBJIEHUH MPUPOJBI, B (OPMUPOBAHUN MBIIUICHUS M KYJIbTYpPbI
JUYHOCTH, €€ (PyHKIHMOHAIBHON IpaMOTHOCTH, HEOOXOAUMOMN AJis pElIeHUs MPaKTUYECKUX 3a/lad U
9KOJIOTMYECKH 0O0CHOBAHHOT'O OTHOIIIEHHUSI K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpelie;

BJIJICHUE CHCTEMOM XMMHUYECKMX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATalolUE MOHATHUS
(XMMUYECKUI 2JI€MEHT, aToM, W30Tol, S-, P-, d- 3JEKTpOHHBIE OpOHMTANIM aTOMOB, MOH, MOJEKYIIa,
MOJIb, MOJIAPHBI 00BEM, BaJIEGHTHOCTb, 3JIEKTPOOTPULATENIbHOCTh, CTEIIEHb OKHUCICHUS, XUMHUYECKast
CBs3b (KOBaJICHTHAsl, MOHHAs, MeTaJJINYecKas, BOJOPOJHAs), KpPUCTAJUIMYECKas pemETKa, THIIbI
XUMHUYECKHX PEaKLUM, pacTBOP, IEKTPOJIUTHI, HEIJIEKTPOIUTHI, JIEKTPOIUTHYECKAS] JAUCCOIHALINS,
OKHUCJIUTEJIb, BOCCTAHOBUTEID, CKOPOCTh XUMUYECKOW peaklUi, XMMUUECKOE PABHOBECHUE); TEOPUU U
3aKOHBI (TEOpHS NEKTPOIUTUYECKON TUCCOIMalny, nepuoandeckuii 3akon .M. MenneneeBa, 3akoH
COXpAaHEHHS MacChl BEIIECTB, 3aKOH COXPAHEHUS U TMPEBpAllleHUsT SHEPrud MIpHU XUMHUYECKHX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIeXKAILKE B
OCHOBE NMOHMMAaHUSI TPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SABJICHHM, (DaKTOIIOTHUECKHE CBEICHUS
O CBOWCTBaX, COCTaBe, NOJYYCHHU M OE30MaCHOM HCIIONb30BAHUN BAXKHEHIINX HEOPTaHUYECKHX



BEIIIECTB B OBITY U MPAKTHUECKOM EATETHHOCTH YEeTIOBEKA;

c(hOPMUPOBAHHOCTh YMEHUH BBISBISATh XapaKTEPHBIC MPU3HAKHU MOHSTHIA, yCTAHABIMBATh  HX
B3alMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHUSL MPU ONMUCAHUM HEOPTaHUYECKUX
BEIIECTB U UX MPEBPALLCHUM;

c(hOpMHUPOBAHHOCTH YMCHHMA WCIIOJIb30BaTh XUMHYECKYIO CUMBOJIUKY ISt
cocraBleHUs (QOpMyJl BENIECTB W YpPAaBHEHUH XMMHYECKUX pEaKIUd, CHCTEMaTHYECKYIO
nomenkiaarypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTACIBHBIX HEOPraHMYECKHX BEIIECTB (yrapHbIi
ra3, yrjieKuciblii ra3, aMMHakK, TaméHas M3BECTb, HEram€éHasi W3BEeCTb, NMUTHEBAs COJA, MHUPUT U
Apyrue);

c(OpPMUPOBAHHOCTh YMEHHUN OMNpEIENATh BaJCHTHOCTh M CTENEHb OKUCICHHUS XUMHUYECKHX
3JIEMEHTOB B COEIUHEHHUSX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOW CBSI3U (KOBAJCHTHAas, MOHHAf,
MeTaJIJIMYecKasi, BOJOPOJAHAsA) B COCAMHEHHUAX, THUI KPHUCTAUIMYECKOM PpEMIETKH KOHKPETHOTO
BeIeCcTBa (aTOMHAas, MOJICKYJIIpHAs, HOHHAS, METAUTNYCCKas), XapaKTep CPellbl B BOIHBIX PACTBOPAX
HEOPraHUYECKUX COCTUHECHU;

c(hOpPMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIC)KHOCTh HEOPTaHUIECCKHX BEIIECTB 110 MX
COCTaBY K ONpeAeTEHHOMY KJIacCy/Tpymie coeMHeH i (IIPOCThIe BEMIECTBA — METAJUIBI 1 HEMETAJLIbI,
OKCH/JIbI, OCHOBAHWSI, KUCIIOTHI, aM(OTEPHBIE TUIPOKCHIBI, COJIN);

C(OPMHPOBAHHOCTh YMEHHH PaCKPBIBATh CMBICII MIEPHOINYECKOTO 3akona J[.M.
MeHneneeBa U IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIONIYIO, OOBSICHUTEILHYIO U MPOTHOCTHYECKYIO
byHKIUY;

c(OPMHPOBAHHOCTh YMEHHU XapaKTEpU30BaTh DIIEKTPOHHOE CTPOCHHE AaTOMOB XHMHYECKHX
anemeHToB 1-4 mepuonoB Ilepuogmueckoit cucteMbl xumudeckux snemeHToB [[.M. Menneneena,
UCIIOJIB3YS MOHATHS «S-, P-, d-3JICKTPOHHBIE OPOUTATINY,
«3HEPreTUYeCKHe YPOBHI», O0BACHATh 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX 3JIEMEHTOB
U UX COEIMHEHUH 1o nepuogaMm M rpynnam llepmonnueckoil cucreMbl XUMHUYeCKUX 31eMeHToB (..
Menneneena;

c(OpPMUPOBAHHOCTh YMEHMH XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XHMHUYECKHE CBONCTBA
HEOPraHMYECKUX BEIECTB Pa3JIMYHBIX KJIACCOB, IOATBEPXKIATh CYLIECTBOBAHHE TEHETUUYECKON
CBSI3U MEXIY HEOpPraHUYECKUMHU BELIECTBAMU C ITIOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIN;

cOPMUPOBAHHOCTb YMEHHUSl  KJIaCCUQUIMPOBATh XUMHUYECKHE PEAKIUH MO Pa3IU4YHbIM
IpU3HaKaM (YUCITy U COCTaBy peardpyrolluX BELIECTB, TEMJIOBOMY 3(PQEKTy peakluu, U3MEHEHUIO
CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH peaKIuy, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUH COCTaBJISITh YPaBHEHMsI pEaKUUi pa3IMYHbIX THUIIOB, MOJHBIE U
COKpaIIEHHBIE YpaBHEHMs peakuii HOHHOTO OOMEHa, YYUTHIBAsl YCIOBHUS, IPH KOTOPBIX 3TU peaKLnu
UAYT 10 KOHIIA;

c(OPMHPOBAHHOCT YMEHUH NPOBOAMTH PEAKLMH, MOATBEP)KIAIOIINE KAaueCTBEHHBIH COCTaB
pPa3IUYHBIX HEOPraHWYECKUX BEIECTB, PACIIO3HABATH OIBITHBIM MYyTEM HOHBI, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOPAaX HEOPTaHUYECKUX BEIIECTB;

c(OPMHPOBAHHOCTE YMEHHMH paACKpbIBaTh CYIIHOCTh OKHUCIHUTEIBHO- BOCCTaHOBHUTEIbHBIX
peakImii TOCPECTBOM COCTABICHHSI AIEKTPOHHOTO OajlaHca ATUX peaKIuii;

c(OPMHUPOBAHHOCT YMEHHUH OOBACHATH 3aBUCHUMOCTb CKOPOCTH XHMHYECKOH peakluu OT
pa3NMYHbIX  (AKTOPOB; XapakTep CMEUICHHWS XUMHUYECKOTO paBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bo3aeiictus (mpunuui Jle [larense);

c(OPMHPOBAHHOCT YMEHUH XapaKTepU30BaTh XUMHUYECKHE IPOLECCHI, JIeKAIIHe B OCHOBE
IPOMBINIJIEHHOTO  TOJIYYEHUSI CEPHOM KHUCIOThI, aMMHakKa, a Takke Cc(HOPMHUPOBAHHOCTh
npeAcTaBiIeHui 00 OOLMX HayyHbIX NPUHLIMIAX M SKOJIOIMYECKMX Ipo0iieMax XUMHUYECKOro
IIPOU3BOCTBA;



C(I)OpMI/IpOBaHHOCTL YMCHI/Iﬁ MNPOBOAWUTDL BBIYHCJIICHHUSA C UCIIOJIB30BAHUCM TMOHATHA
«MaccoBasi JI0JIsl BEIleCTBAa B PacTBOpE», OOBEMHBIX OTHOIIEHUI Ta30B MPU XUMUYECKHX PEaKLUsX,
Macchl BELIECTBA WM 00bEMa ra30B MO H3BECTHOMY KOJMYECTBY BEIIECTBAa, Macce WUIU O0BEMY
OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOrO 3((eKTa peakiyuu Ha OCHOBE 3aKOHOB
COXPaHEHHUS MACChl BELIECTB, PEBPAILIEHUS U COXPAaHECHUSIHEPTUY;

c(hOpPMUPOBAHHOCTh YMEHUI coOmroaaTh MpaBWjia  MOJIb30BAHUSA  XUMHUYECKOMH
nocy10i 1 1a00paTopHBIM 000PYIOBAHUEM, a TAKXKE ITPaBUIIa OOpAIIICHUS C BEICCTBAMIB
COOTBETCTBHHU C HHCTPYKIIUSMU I10 BBITIOJHEHHIO J1a00paTOPHBIX XUMHUUYECKHUX OTIBITOB;
c(hOpMUPOBAHHOCTh YMEHHH IUIAHUPOBATh U BBINOJHATD XUMHUYECKHH
HKCIEPUMEHT (Pa3JIOKEHHE MEPOKCHIA BOJOPO/a B MPHUCYTCTBUU KaTaJIN3aTOpa, ONpeesieHHE CPeIb
pPacTBOPOB BEILIECTB C MOMOIILI0 YHUBEPCAIHLHOIO MHIUKATOpA, BIUSHUE PA3IWYHBIX (AaKTOPOB Ha
CKOPOCTh XMMMYECKON pEeaKIMH, peaklid WOHHOTO OOMEHa, KaueCTBEHHBbIE peakluu Ha cylbdart-,
Kap6OHaT- U XJIOpUA-aHHUOHBI, HA KaTUOH aMMOHUS, PCHICHUC SKCIICPUMCHTAJIbHBIX 3a4a4 IO TCMaM
«Mertamnb» 1 «HemeTamibny)B COOTBETCTBUH C MPAaBUJIAMH TEXHUKU 0€30MacHOCTH MpU 0OpaIeHUu! ¢
BElleCTBAMH H J1a0OpaTOPHBIM  OOOpPYIOBaHUEM, MPEACTABIATH PE3YJNbTaThl  XUMUYECKOTO
JKCIIEPUMEHTa B (JOpMe 3alMCHU YpPaBHEHUH COOTBETCTBYIOLIUX pEaKUUd U (OPMYJIUPOBATH BBIBOJIbI
HA OCHOBE 3TUX PE3YJIbTATOB;

chOpPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHATU3UPOBATh XUMHUYECKYI0 HH(OpMAIIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CpEJICTBA MACCOBOM KOMMYHHUKAIMK, IHTEpHET U APYTHUX);

c(OPMHPOBAHHOCTh YMEHHI COOJIOAATH MPaBHJIA YKOJIOTHIECKHU LIEIeCO00pa3HOT0 MOBEICHHS B
OBITY U TPYJOBOM JESITEILHOCTH B LIEJIAX COXPAHEHHUS CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOTHON
Cpelpl, OCO3HAaBaTh OIACHOCTb BO3JCHCTBUS Ha >KMBBIE OPraHU3Mbl OMpPEJEIEHHBIX BEIIECTB,
nonnmass cmbicn nokaszarens [IJIK, moscHAT Ha mnpuMepax CIOCOObl  YMEHBIICHHS U
MPEIOTBPAIICHHS KX BPEIHOTO BO3JCHCTBHS HA OpPraHU3M YCIIOBEKA;

JUISE O0YYaroINXCs ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3/IOPOBBS: YMEHUE MPUMEHSATH 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKUX SBICHUI;

JUIS CIIENBIX W CIaOOBUISAIIMX OOYYaroIIMXCS: YMEHHE HCIOJIb30BaTh Pelbe()HO TOUYCUHYIO
CHUCTEMY 0003HavYeHHI JL Bpaitns JUIst 3aIMUCHU XUMHYECKUX dhopmyi.
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y4eOHOro npeaMera

Pa3znen 1. Teoperudyeckne 0CHOBbI OPraHU4YecKOi XUMUH

11

[Ipenmer
OPraHUYEeCKOW XUMHH.
Teopus crpoeHus
OPraHNUYeCKHUX
COCMHEHUI

A.M. bytnepoBa

3

[Ipeamer opraHn4eCcKON XUMHUM:

e€ BOSHUKHOBEHUE, Pa3BUTHE U
3HAYEHHE B IIOJIy4YCHUH HOBBIX BEILIECTB
1 MatepualioB. Teopus CTpOEHUs
OPTraHUYECKUX COEAUHEHHI

A.M. byTtnepoBa, €€ OCHOBHbIE
nosioxkeHus. CTpyKTypHble GOpMyIIbl
OpraHMYeCcKHUX BelecTs. ['omomorus,
nu3oMepus. XUMHUYECKast CBA3b

B OPraHUYECKUX COCIUHEHUAX: KPaTHbIE
CBSI3U, G- U TT-CBS3H.

[Tpencrasienue o knaccuduranum
opraHuyeckux seiects. HomeHknarypa
OpraHUYEeCKUX COCIUHEHUN
(cucremaTnyeckasi) U TpUBHUAJIbHBIE
Ha3BAHUS BAKHEUIINX MTPEACTABUTENEH
KJIACCOB OPraHUYECKUX BEILECTB.

JKCcnepuMeHTATbHbIE METOAbI
H3y4YeHUs BelleCTB M UX MPeBPAILeHMI:

PackpbIBaTh CMBICT U3y4aeMbIX
MOHSATUH (BBISBIISITH UX XapaKTEPHbBIC
MIPU3HAKH), YCTAaHABIUBATh UX
B3aUMOCBSI3b.

[IpuMeHATH MOJI0KEHUS TEOPUHI
CTPOEHHUSI OPTraHMYECKUX BELIECTB

A. M. bytnepoBa aiis 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX
COCTaBa M CTPOECHUSI.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUJISL COCTaBIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIE€HHON) (hopMyI1 OpraHMYeCcKHX
BELIECTB.

Onpenensitb BUIbI XUMHUYECKON CBSI3U
(oguHapHBIE, KpaTHBIE) B OPTaHUYECKUX
COCTMHEHUSX.

PackpbIBaTh posib OpraHn4ecKOi XUMHUU
B IIPUPO/IE, XapaKTepU30BaTh €€




® JleMOHCTpaluH:

— O3HAaKOMIJICHHUC C O6p8.3]_IaMI/I OpTraHU4Y€CKUX
BCIICCTB M MaTCprualaMriHa UX OCHOBE,

— OIIBITHI MO MPEBPAIICHUIO
OpPraHWYECKUX BEIIECTB IIPU HATPEBAHUU
(nmnaBneHue, 00OyTIMBaHUE U TOPEHHE).

® JlaGopaTtopHbIE ONBITHI:
— MOJICIIUPOBAHUE MOJICKYJI
OpTraHN4Y€CKUX BCHICCTB

3HAYCHHE B KU3HU YEIIOBEKA,
WLTIOCTPUPOBATH CBSI3b C APYTUMH

HayKaMHU.

HaOnronates ¥ onMChIBaTh JEMOHCTPAIIHOHHBIE
OTIBITHI; TPOBOJIUTHH OIHCHIBATH
71ab0paTOPHBIE OMBITHI M MPAKTUYCCKUE
paboThI

Hroro no pazaeny

Pa3znen 2. YriieBoaopoabl

2.1 | IlpenenbHble AJIKaHBI: COCTaB U CTPOEHHUE,
YTJIIEBOLOPOIBI — rOMOJIOTHYECKUH psif. MeTaH u 3TaH —
AJIKaHbI IIPOCTEUIINE PEACTABUTENN AJIKAHOB!

COCTaB, XMMUYECKOE CTpOeHue, pusnueckue
U XUMHYECKUE CBOMCTBA (peakLuu
3aMELIeHUS U TOPEHUs ), HAXOXKICHHE B
IIPUPOJE, IOIyYECHUE U

IIPUMEHEHHE

2.2 | HenpenenbHble ATIKEHBI: COCTaB U CTPOEHHUE,
YIJIEBOAOPOBL: TOMOJIOTHYECKUH psAsl. DTUIIEH —

aJIKCHBI, aTKaJUCHEL,
AITKUHBI

MIPOCTEUIINN IIPEICTABUTEIb AIIKEHOB!
COCTaB, XMMUYECKOE CTpOeHue, puznueckue
U XUMHUYECKHE CBOMCTBA (peaKInu
TUAPUPOBAHHS,

rajJlOr€HUpPOBaHUs, TUAPATALINH,

PackpbIBaTbh CMBICIT H3Y4aeMbIX OHATHHA
(BBISBJIATH UX XapaKTEPHBICTIPU3HAKY),
YCTaHaBJIMBAThL UX B3aUMOCBA3b,
UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHUS
IIPU OMMCAHUU COCTaBa, CTPOEHUS U
IpEeBpaIleHU OPraHunYeCcKUX

COCIMHEHUM.

Mcrnonb30BaTh XUMHUECKYIO CUMBOJIMKY IS
COCTaBJIEHUA MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH,

COKpAIEHHOW) POpPMYJT OpraHU4YECKUX
BEIIIECTB.

VYcTranaBIuBaTh MPUHATJICI)KHOCTD

BEIIECTB K ONPEACTICHHOMY KIJIacCy




OKHCIICHUS U TIOJTMMEPHU3ALIHH )
HaxO0XJIEHHE B IPUPOJIEC, TTOTyUEHUE U
MIpUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u
MeTHIOyTaaueH- 1,3, XumMuueckoe
CTPOCHHUE, PEAKIHUs TOJTUMEPU3ALINH,
NpUMeHeHue (11 CHHTE3a IPUPOIHOTO U
CHHTECTUYCCKOIO

KaydyKa U pe3UHBI).

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUM psill. ALETUIICH —
MPOCTEUINNNA MPECTABUTEh AIIKUHOB:
COCTaB, XUMHYECKOE CTPOCHHE, (PU3UICCKUC
UXUMUYECKHUE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TAIIOTCHUPOBAHHSI,
TUApATallUK TOPEHHUS ), HAaXOXKICHUE

B IIPUPOJIE, TOJTYyYEHNUE U IPUMEHEHUE

2.3

Apomaruueckne
YTIEBOIOPOABI

ApeHbl: O€H30J1 ¥ TOIYOJI, COCTAaB,
XUMHUYECKOE CTPOEHHE MOJIEKYI,
¢du3nyeckre U XMMHUYECKHe CBOICTBa
(peakiuu TaJIOTeHUPOBAHUS U
HUTPOBaHU), MOTYUYCHHE

U npuMeHeHne. Biausuue 6ensona

Ha OpraHu3M desoBeka. [ eHeTnueckascBs3b

yTIJIEBOJIOPOIOB

YTIIEBOIOPOOB IO COCTABY U
CTPOCHHMIO, HA3bIBATh UX

10 CHCTEMAaTUYECKOW HOMEHKJIAType;
MPUBOJIUTH TPUBUATHHBIC HA3BAHUS
OT/ICIIbHBIX MPEJICTaBUTEIICH
YTJIEBOJIOPOIOB.

OmnpenensaTb BUIbI XUMHYECKOU CBS3UB
MOJIEKYJIaX yIIIeBOJOPOJIOB;
XapaKTePU30BaTh 3aBUCUMOCTD
PEaKIMOHHON CITOCOOHOCTH
YIJIEBOIOPOIOB OT KPAaTHOCTH
KOBAJICHTHOH CBS3H.

XapakTepu30BaTh COCTaB, CTPOCHUE,
IpUMEHEHUe, (PU3nYECKue U XUMUICCKHE
CBOICTBA, Ba)KHEHIIIHE CIIOCOOLI
MOJTyYeHHUs] THTUYHBIX MIpe/ICTaBUTeNeH
pa3IMYHBIX KIACCOBYTIIEBOAOPOIOB
(MeraHa, 3TaHa, STHJICHA, AllCTUIICHA,
OyTtaaueHa -1,3,0eH30:a, TOMyosa).
BhISIBISITS TEHETHYECKYIO CBSI3b MEXKIY
YTIE€BOIOPOAAMH U TTOJITBEPKIATH €€
HAJIMYUE YPaBHEHUSMU COOTBETCTBYIOIINX
XAMHAYECKUX

peaxIuii ¢ UCTOIb30BaHUEM

CTPYKTYPHBIX (POPMYIL.




2.4

IIpupoaHbIE HCTOYHUKHU
YTIEBOIOPOAOB U UX
nepepaboTka

[Tpupoausiii ra3. [lomyTHbie He(TIHBICTA3HI.
HedTb 1 e€ npoucxoxaenue.

Crnioco0sI iepepaboTku HEPTH: TIEpeTOHKa,
KPEKUHT (TEpMUYECKUN, KaTaTUTUUECKUIA).
[TponykTel nepepaboTKu HEDTH, UX
IPUMEHEHHUEB IPOMBIIIIEHHOCTH U B OBITY.
KameHHbI yrosab ¥ IPpOAYKTHI €70
nepepadboTKH.

IKCIEPUMEHTAIBHBIC METO/IbI

H3y4eHHUs BelIeCTB

U MX NPeBpalleHuii:

® JleMoHCTpanuu:

— kosutekuuu «HepTb» 1 «Yromnby»;

— BupeopparMeHT «BynKaHU3aIHs
PE3UHBD.

® JlaGopaTopHbI€ OIBITHI:

— KaueCTBEHHOE OIpeieNIeHNe yriiepoian
BOJIOPO/Ia B OPTaHUYECKUX BEIIECTBAX;
— 03HaKOMJIEHHE C 00pa3amMmu
TUTaCTMAcC, KayIyKOB U PE3UHBL;

— MOJIETUPOBaHHE MOJIEKYJI
yTJIE€BOAOPOAOB U
raJIOTEHOMTPON3BOIHBIX.

® [IpakTHueckue paboTHI:

Ne 1. ITomy4yenue 3THIIEHa U U3yUEHUE
€ro CBOWCTB.

XapakTepu3oBaTb UCTOYHUKU
YTIIEBOIOPOAHOTO CHIPhS (HEPTH, MPUPOAHBII
ras, yroib), CHocoObl UX NepepadoTKu U
MPAaKTUYECKOE IPUMEHEHHUE MOJTy4aeMbIX
npoaykToB. Mcronb30BaTh €CTECTBEHHO-
HAYYHBIC METO/IbI TIO3HAHUS — IPOBE/ICHUE,
HaOJI0ICHNE U ONMCAaHNE XUMUYECKOTO
AKCIIEPUMEHTA (J1JAOOPaTOPHBIE OIBITHI U
MPAaKTUYECKHE PaOOTHI).

CrnenoBaTh npaBuiiaM 0€30MacHOM

paboTHI B J1aOOpaTOpuu

MIPY UCTIOJIb30BaHUH XUMHUYECKOH TIOCY B U
000py10BaHUsI, a TAKXKE MPaBUIIaM
oOpallleHus ¢ BEIIeCTBAMHU B COOTBETCTBHH C
WHCTPYKIHSAMH BBITTOJTHEHHS JIAOOPATOPHBIX
OTIBITOB UITPAKTUYECKHUX PabOT 110
MOJYYEHHIO UMU3YyUEHHUIO OPIraHUYEeCKUX
BEIIECTB.

[TpencraBasTh pe3ynbTaThl

HKCIEpUMEHTA B (JOpMeE 3allUCH YpaBHEHHH
COOTBETCTBYIOIIUX PEAKIHIH JeTaTh BEIBOIBI
Ha WX OCHOBE.

[TpoBOIUTH BBIUUCIIEHUS

JUIS OTIpENIeIEHUs] MOJIEKYJISIpHOU (hOpMYyJIbI
OpPraHUYeCKOT0 BEIECTBA, 10 YPABHEHUIO
XUMHUYECKOW PEaKIUH.




® PacuétHrble 3a/1aun:

— ompeJesieHrne MOJIEKYJISIPHOM
(dbopMyIIbl OPraHUYECKOTO BEIIECTBAIIO
MacCCOBBIM JOJISIM aTOMOB XUMUYECKUX
AIIEMEHTOB;

— pacuéThl 0 YPaBHEHUIO XUMHUYECKOI

peaKIuu

CaMoCTOATENBHO IUIAHUPOBATH U
OCYLIECTBIIATh CBOIO [I03HABATEIILHYIO
JIESTEIIbHOCTD; IPUHUMATh AKTUBHOE
ydacTHe B IpylIoBoil yueOHOU
JeSATEIBHOCTH

Hroro no pazaeny
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Pa3nen 3. Kuciiopoacoaep:xamue

OpraaHu4eCKue COCINHCHUA

3.1

Cnuptel. Genon

3

HpenenLHHe OOJHOATOMHBIC CHI/IpTI)II
METaHOJI U ATaHOJI, XUMUYECKOE CTPOCHHUE,
(bU3HYEeCKUEe K XUMUYECKUECBOMCTBA
(peaKHI/II/I C aKTUBHBIMU MC€TaJlJlaMU,
raJIOreHOBOJIOPOIaMH, TOPEHUE),
npuMeHeHue. BogopoaHas cBA3b.
DU3HOIOrIYecKoe JSHCTBUE METAHOJIA H
ATaHOJIa HAa OPTraHU3M YEJIOBEKA.
MHOroaToMHble COUPTHI: 3TUIICHIJIMKOJIbH
TJIUIEPUH, XUMUYECKOE CTpoeHUe, (GU3ndecKre
1 XMMUYECKHE CBOMCTBA (B3aUMOCHCTBHE CO
[IeJIOYHBIMH METaJlIaMH, KadeCTBEHHAasI
peakius

HA MHOTOATOMHBIE CITUPTHI).
dusnonornyeckoe aeiicTBUE

Ha OpraHu3M 4Y€JI0BCKaA. HpI/IMeHeHI/Ie

TIIMHEpHUHA U OTUIICHIJIMKOJIA.

PackpeiBaTh CMBICIT H3y4ae€MbIX TOHATHI
(BBISIBJIATH MX XapaKTEPHBICITPU3HAKH ),
YCTaHABJIMBATh UX B3aUMOCBS3b,
MCII0JIH30BaTh COOTBETCTBYIOLINE TTOHSITHUS
NPy OMMCAHUM COCTaBa, CTPOCHUS U
MpEBPAIICHUI OPraHUYEeCKUX

CO€OUHEHMH.

Hcnonb30BaTh XUMUYECKYIO CUMBOIUKYAJIS
COCTaBJIEHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH,

COKpAIEHHOW) POpPMYJT OpraHMUECKUX
BEIICCTB.

VYcraHaBnuBaTh NPUHAJIEKHOCTD BEIIECTB
K ONpPEAECTICHHOMY KJIacCy IO COCTaBy U
CTPOEHMIO, HA3bIBATh UXIIO
CHUCTEMAaTUYECKOM HOMEHKJIATYPE;

MPUBOJUTH TPUBHUAJIBHBIC HA3BAHUSA




®enon. CTpoeHHE MOJIEKYIIBI, PU3NISCKUE
U XUMHYECKHE CBOWCTBaEHOMA.
TokcuaHOCTh PeHONA, €T
bu3HOIOrHYeCcKOe ICHCTBUE

Ha OpraHu3M 4YejioBeka. [I[pumenenue
denomna

3.2

Anpaerunsl. KapOoHOBbIE
KUCI0ThL.ClI0KHbIE 3(PUPBI

Anpreruasl: GopMambAETHI U alleTaIbICTH I,
XUMHUYECKOE CTPOEHHE, (PU3NUECKUE U
XMMUYECKHE CBOWCTBA (PEAKIIMU OKUCIICHUS U
BOCCTAHOBJIEHMSI,KaU€CTBEHHbIE PEaKIun),
[I0JIy4Y€HUE U IPUMEHEHHE.

OaHOOCHOBHBIE NIPEIEIbHbIE

KapOOHOBBIE KMCIIOTBI: YKCYyCHas

KHCJIOTa, XUMUYECKOE CTPOCHHUE,

¢u3nueckue 1 XuMu4ecKkre cBoicTBa (00mue
CBOICTBa KUCIIOT, peakius 3TepupuKanun),
nojly4eHue u npumenenune. CTeapuHoBas U
OJIEMHOBASIKUCIIOTHI KaK MPEeACTaBUTEIN
BBICIITNX

KapOOHOBBIX KMCIOT. Mbljia Kak COJIH
BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEe
JeNCTBUE.

CrnoxHble 3(UpbI KaK TPOU3BOIHBIE
KapOOHOBBIX KHCIOT. ['uponus

CJIOKHBIX 3¢ upoB. Kupbl Kak

OTJICIBHBIX MIPEJICTaBUTEIICH
KHCJIOPOJICOICPIKALUX COCTUHCHUH.
XapakTepu30BaTh COCTaB, CTPOCHUE,
MpUMEHEHHE, (PU3HUECKUE M XUMUICCKUE
CBOICTBa, BAYKHEHIIIME CITOCOOBI TTOJTyYCHUS
TUTIUYHBIX MPEJACTABUTEIICH Pa3TMIHBIX
KJIACCOB KHUCIIOPOICOACPKAIIUX COSAMHCHHIMA
(MeTaHOJIa, 3TAHOJIA, TIUIEpHUHA, (heHOIa,
dbopManbaeruaa, aneTanbaeTuaa, YKCyCHON
KHCIIOTHI, TJTFOKO3bI, CaXapo3bl, Kpaxmala,
IEJITEOJIO3bI); BBISBIIATH TEHETUYECCKYIO
CBSI3b MEX/Ty HUIMH U TTOJTBEPXKIATh €€
HAJIMYHE YPABHCHUSIMHU COOTBETCTBYIOLIHX
XUMHYECKUX

peaKIui ¢ UCTIOIb30BaHHUEM

CTPYKTYPHBIX (POPMYI.

OmnuceIBaTh  COCTaB, XHMHYECKOE
CTpOEHHE ¥ TPUMEHEHUE KHUPOB,
XapaKkTepu30BaTh UX 3HAUYCHUE

JUTST AKU3HEACSI TENEHOCTH OPTaHU3MOB.
Oco3HaBaTh OMacHOCTL BO3JEHCTBUS Ha
JKUBBIE OpPTaHU3MBbI OMPE/IETICHHBIX
OpPraHNYECKUX BEIIECTB, MOSCHSTh

Ha IIPUMEPAX CIIOCOOBI YMEHBIIIEHUS




MIPOU3BOJIHBIE TTIUIEPHUHA U BBICILIUX
KapOOHOBBIX KUCIIOT. [ MaAPOIH3 )KUPOB

3.3

VrieBoabl

YrneBoasl: cocTaB, Kiaccupukanus
YTJIEBOIOB (MOHO-, M- U TIOJIMCAXapU/IbI).
['mroko3a — mpocTenmii MOHOCAXapuU/I:
O0COOEHHOCTH CTPOEHMSI MOJIEKYJIBL,
buznyeckue U XMMHUYECKHEe CBOWCTBA
TIIIOKO3BI (B3aUMO/ICHCTBHE

¢ ruapokcugom meau(Il), okucienue
aMMHa4YHBIM pacTBOpoM okcuza cepeopa(l),
BOCCTAHOBJICHHE, OPOKEHUETITTIOKO3bI),
HAX0XJICHUE B IPUPOJIC, IPUMEHEHUE
TJIIOKO3BI, OMOJIOTHYeCcKast poiib B
YKU3HEJEATEIbHOCTH OpraHi3Ma 4eJI0BeKa.
®dortocunTte3. PpyKkTo3a KaKk U30MEp IITHOKO3bI.
Caxapo3za — mpeACTaBUTENb AUCAXAPUIOB,
THJIPOJIU3 Caxapo3bl, HAX0XKJIEHUE B IPUPOJIE U
npuMeHenue. Kpaxman u nemnosnosa Kak
MIPUPOIHBIE MOTUMEPBI: CTPOSHUE KpaxMana u
LEJUTIONO03bI, GU3NYECKUE U XUMHUECKUE
CBOICTBa Kpaxmaiia (TUIPOIn3,

KaueCTBEHHAs peakius C HOJOM).
JKCNepUMEHTAIbLHbIE METO/bI

H3Yy4YeHUs BellleCTB U X MpeBPaLleHHIi:

U TIPEIOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUA
Ha OpraHu3M 4elioBeka. Mcnoiap3oBarh
€CTECTBEHHO-HAYy4HBIE METOBI TO3HAHMS —
NpoBe/IeHUE, HAOMIOACHNE U OTIHCAaHUE
XHUMHYECKOTO 3KCIIeprMeHTa (J1abopaTopHbIe
OTIBITHI UTIPAKTHYECKHE PAOOTHI).

CnenoBath npaBuiiaM 0€301acHOM

paboTHI B J1abOpaTopuun

MIPU UCIIOJIb30BAaHUM XUMHUYECKON TIOCY/TBI U
000py1I0BaHUsI, a TAKXKE MPaBUIIaM
oOpaleHus ¢ BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMH BBITIOJHEHHS J1Ta00paTOPHBIX
OTIBITOB M MPAKTHYECKUX paboT 1o
MIOJTYYCHHUIOU U3YUCHHIO OPTaHUYECKUX
BCIIICCTB.

IIpencraBnsaTh pe3yabTaThbl

SKCIIEPUMEHTa B (hopMe 3alucy ypaBHEHUH
COOTBETCTBYIOIINX PEAKIIUNU JAeTaTh BBIBObI
Ha WX OCHOBE.

[TpoBOANTH BHIYHUCTICHUS

JUTSL OTIPENIEIICHUST MOJIEKYIISIpPHOU (hOPMYITBI
OpPraHUYeCKOTO BEIECTBA, TI0 YPAaBHEHUIO
XUMHYECKOH peakinu.CaMOCTOSITENEHO
TUTAHUPOBATH U

OCYILIECTBIISAITH CBOIO MTO3HABATEIHHYIO
JIESITEIIbHOCTD; IPUHUMATh aKTHBHOE




® JlaGopaTtopHbIE ONBITHI:
— TOpEHHUE CITUPTOB;

— B3aMMO/ICHCTBUE TITHIIEPUHAC
ruapokcuiom meau(Il);

— KaueCTBEHHBIC PEAKIIUU AJIbJICTH]IOB
(OKHuCIIeHnEe aMMHUAYHBIM PACTBOPOM OKCHJIA
cepebpa u ruapoxrcugom meau(Il));

— B3aUMOJICHCTBHE Kpaxmalia C HOJOM.

® [IpakTuueckue paboThI:
Ne 2. CBoiicTBa pacTBOpa yKCyCHOM
KHCJIOTBI.

® PacuétHrble 3a/1auu:

— OmpezeeHNe MOJIEKYJIIPHOH (HOPMYIIBI
OPraHUYECKOT0 BELIECTBAIIO MAaCCOBBIM
JIOJISIM aTOMOB XMMHUYECKUX SJIEMEHTOB U
1o Macce(00beMy) MPOAYKTOB CTOPAHUS;

— pacuéThl 10 YPAaBHEHUIO XUMHUYECKOU

y4acTHe B TPYIIOBON y4eOHOU
JeSATEIBHOCTH

peaxuuun
Hroro o pazneny 13
Pa3nen 4. A3oTcoaep:kaiiue OpraHnyecKue coeIMHeHUus
4.1 | AMHUHBL 3 AMUHBI: METUJIAMUH — IPOCTENIIN PackpbIBaTh CMBICT U3y4aeMbIX TOHATUN
AMHHOKHCIIOTBHI. [IPEACTABUTENb AMUHOB: COCTAB, (BBIABIIATDH MX XapAKTEPHBIETIPU3HAKH),
benkun XMUMUYECKOE CTPOCHHUE, (pU3nuecKue u yYCTaHaBIUBATh UX

XUMHYECKHE CBOMCTBA (peakiuu

B3aMMOCBs3b, UCITIOJIB30BaTh




C KUCJIOTAMH U TOPEHUs ), HAXOXKJICHUEB
npupoJe. AMUHOKHUCIOTBI KaK
aM(pOoTepHbIe OPraHUYECKUE COSAUHECHHUS.
duznueckre 1 XMMUYECKHE CBOMCTBA
aMUHOKHCIIOT (Ha MpUMeEpe TIIUIUHA).
buonoruueckoe 3HaueHNE AMUHOKHCIIOT.
CuHTE3 NIENTUIOB.

benku kak npupoaHbIe OJIUMEPHI.
[lepBuyHasi, BropuyuHas U TPETUUHAS
CTpYKTypa 0eKkoB. XMMHUYECKHE CBOMCTBA
OENKOB: THIPOJIN3, ICHATypaIus,
KaueCTBEHHbIE pEaKLMuHa OEIKH.
IKcnepuMeHTATbHbIE METObI
HU3y4eHMs BeleCTB M UX NMPeBPALLCHMI

® JleMoHCTpanuu:
— JeHarypauus OeJIKOB IIPHU HATPEBaHUU;

— IIBETHBIC PEAKIIUU OCIKOB

COOTBETCTBYIOIIHE IIOHITHUS
NP ONMCaHWUU COCTaBa, CTPOCHUS U
HpeBpaIleHHi OPraHuYEeCKUX

COCIMHECHUM.

Hcronp30BaTh XUMHUYECKYIO CHMBOJIHKY IS
COCTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3zBépHyTOH,

COKpamEHHON) (hOpMyJT OPraHNIECKUX
BEIIIECTB.

OmnpenensTh NPHUHAMICKHOCTh BEIIECTB K
ONpENEeIeHHOMY KJlacCy II0 COCTaBy H
CTPOCHUIO, Ha3bIBATh MX

10 CUCTEMAaTH4eCKOW HOMEHKIIATYPE;
NPUBOJUTH TPUBHAIBHBIC HA3BAHUS
OTAEJBHBIX MPEJCTAaBUTEICH.
XapakTepu30BaTh COCTaB, CTPOCHHE,
npUMEeHeHHe, GU3NIECKUe U XMMUYECKHe
CBOICTBA, Ba)KHEHIIINE CITOCOOLI

NOJTY4EHHsI THIIMYHBIX MTPEICTaBUTENeH
a30TCoJIepXKAIUX COCMHEHUI

(MeTnIamMHHa, TJIMLIKHA,0ETIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE
CBOICTBA OEITKOB; TIOSICHATHHA TIPUMEpPax
3HaueHue OelIKoB

JUTS OpTaHU3Ma YeJIOBeKa.




Vcrionb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — HAOMI0aTh 1
OIMCHIBATh JIEMOHCTPALMOHHBIH
HKCIIEPUMEHT.

CaMoCTOATENBHO IUIAHUPOBATH U
OCYIIECTBIIATH CBOIO I03HABATEIILHYIO
JeATeIbHOCTD; IPUHUMATh aKTHBHOE
ydJacTue B TPYyNIIOBOH y4eOHOM
JeSITeTbHOCTH

HWroro no pazgeny 3
Pa3nes. 5. BeicokoMoJieKyJIsIpHbIE COeIHHEHHS
5.1 | IlmacTmaccsl. 2 OcHOBHBIE IOHATUS XUMHUH Brnanets u3y4aeMbIMU XUMHUYECKUMU

Kayuyku. Bonokna

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
IIOJINMED, CTPYKTYPHOE 3BEHO,CTETICHb
MOJIMMEPU3ALIH, CPENHSS MOJIEKYJIISIPHAS
Macca. OCHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN —
MOJIMMEPU3ALHS U

MOJINKOHICHCALINSL.

[TnacTmaccel (MOTUATUIIEH,

MOJIMIIPOIIMIIEH, TTOJIMBUHUIXJIOPH,
nonuctupoin). HarypaneHslii u
CUHTETHUYECKHE KayuyKH (OyTaAleHOBBIH,
XJIOPOTIPEHOBBIN M U30NPEHOBBIN ). BosokHa:
HaTypaJIbHBIE(XJIOMOK, IEPCTh, MIEINK),
HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO,

MOHATUSIMU: PACKPBIBATH CMBICII H3Y4aeMBbIX
MOHSATUI U IPUMEHSITH STUIIOHSTHUS TIPU
OIMCAaHUU COCTaBa U CTPOCHUS
BBICOKOMOJIEKYJISIPHBIX OPraHUYECKUX
BEIILIECTB,

JUTst 00BSCHEHUS OTJENBHBIX (aKTOB U
SIBJICHUM.

Hcnonb30BaTh XUMHUYECKYHO CUMBOIUKY IS
COCTaBIIEHUS CTPYKTYPHBIX (POPMYIIBEIIECTB U
YPaBHEHUI pEaKUUi MOJIMMEPU3ALINU U
MOJIUKOHICHCAIIUH.

OrnuceIBaTh COCTaB, CTPOCHUE, OCHOBHBIE
CBOIICTBa KayuyKoOB, HauOomee
pacrpocTpaHEHHBIX BUIOBILIACTMACC,
BOJIOKOH; IPUMEHECHUE




BHCKO03a), CHHTETUYECKHE (KAaIIPOH U
JIaBCaH).

JKcnepuMeHTAIbHbIE METO/AbI

H3y4eHHUsI BellleCTB U MX NpeBpalleHuii:

® JleMOHCTpaluH:

— O3HAKOMJICHHE C 00pa3laMy MPUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH,I1JIACTMAcC,

Kay4yKOB

B Pa3JIMYHBIX O0Tpacisx. Mcrnoab30Barh
€CTECTBCHHO-HAYYHBIEMETO Il TIO3HAHUS —
Ha0JII01aTh U ONUCHIBATH
JIEMOHCTPALIMOHHBIN

OKCIEPUMEHT

Hroro no pasacity

OBIIEE KOJIMYECTBO
YACOB 110 [IPOTPAMME
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11 KJIACC

Ne HaumenoBanue K OIiecTEo o
° CHOBHBI
neon 1 Tout TIpOrpaMMHOE COIEPIKAHHE € BUJIBI IEATEIbHOCTH
m\n pasni 4acoB 00yJarommxcst
y4eOHOTo IpeaMera
Paznen 1. TeopeTnueckue 0OCHOBBI XMMHHU
1.1 CTpoeHue aToOMOB. 3 Xumuyeckui annemeHtT. Atom. CoctaB PackpbiBaTh CMBICI H3y4aeMBbIX

ITepuoanueckuit

3aKOH U
[Tepnonuueckas
CHCTEMAa XUMHYICCKHUX
3JIEMEHTOB

.. MenneneeBa

aToOMa, U30TOIBl. DJIEKTPOHHAS

000J104Ka. DHEPreTUYECKUE YPOBHU,
MOAYPOBHU. ATOMHBIE OpOUTaIH,

S-, p-, d-, f-anmemenTtsr. OcoOeHHOCTH
pacrpeesieHust 3J1€KTPOHOB

110 OPOUTANISIM B aTOMAaX MaJIbIX U
OOJIBIINX MTEPHUOJOB. DIEKTPOHHAS
KOH(UTYpaIs aTOMOB.
[Iepuoanueckuii 3aK0H U
[Tepuoanueckasi cucTeMa XUMHYECKUX
snemeHToB /. . MenaeneeBa. CBs3b
MEPUOIMYECKOT0 3aKOHA U
[lepuoanyueckoil cHCTEMbBI XUMUYECKHUX
3JIEMEHTOB C COBPEMEHHOU TEOPUEH
CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB XMMUYECKUX
3JIEMEHTOB U 00pa3yeMbIX HMH MPOCTHIX
Y CJIO’KHBIX BEIIECTB I10 TPyMIaM 1

nepuoaam. 3HadeHUE NepuoanYCCKOro
3aKOHa U CUCTEMBI XUMHUYCCKUX

MOHSATUH (BBISBJIATH UX XapaKTEPHbBIC

MPU3HAKH ), yCTAaHABIMBATh UX
B3aHMMOCBSI3b.

PackpbiBath CMBICII IEPUOANYECKOTO
3akoHa /I. 1. MeHaeneeBa u
JIEMOHCTPUPOBATH €TO

CUCTCMATU3UPYIOIILYTO,
O6T>5ICHI/ITGJ'IBHYIO U MPOTrHOCTUYCCKYTO

(GyHKIMH.

XapakTepu30BaTh JIEKTPOHHOE
CTPOEHHUE aTOMOB XMMHYECKUX
2J1eMeHTOB 1-4 nepruo10B, UCHOb3YS
HOHSTHS S-, P-, d-2JIEKTPOHHBIE
opOHTaNyu, SHEPreTHYECKHE YPOBHHU.
OOBACHATH 3aKOHOMEPHOCTH
W3MEHEHHSI CBOMCTB XUMHUECKUX
3JIEMEHTOB U UX COEIUHEHUN

0 TIEpUOJIaM U TPYTITIaM

[Iepuoanueckoii cucTeMbl
. . MenneneeBa




anemenToB /.M. Menaeneenan
Pa3BUTHUHU HAYKHU.

JKCNepuMeHTAIbHbIE METO/IbI
U3y4YeHMs BellleCTB M X NIPeBpallleHuii:
® J[emoHCTpanuu:

Buapr Tabmun «Ilepuogudeckas cucrema
XUMUYECKUX DJIEMECHTOB

.. MenneneeBa»

1.2

CtpoeHue BelecTna.
MHoroo6pasue BelecTB

Crpoenue BemecTBa. XUMUYECKasi CBS3b.
Bunpl (koBasieHTHAs HEMONApHAs U
MOJIsIPHAs], MOHHASA, METaJUIMYecKasi) U
MEXaHHU3MbI 00pa30BaHU XUMUYECKONCBI3N
(oOMEeHHBIN U JOHOPHO-

aKLenTopHbIit). BonopoaHas cBs3b.
BanenTtHoCTb.

DNEeKTpOOTpULIATENbHOCTh. CTENEHb
okucneHus. KaTMoHbI 1 aHUOHBL.

BeniecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOEHUSI.

3aKOH MOCTOSHCTBA COCTaBa BelecTBa. Tumsl
KPUCTAJUTMYECKUX PEUIETOK U CBOMCTBA
BEILIECTB.

[TonsiTue o nucnepcHbIx cucteMax. IcTuHHBIE
pactBopbl. KonmmuecTBeHHBIEXapaKTEPUCTHKH
pacTBOpoB (MaccoBas

JI0JIs BEILIECTBA B PACTBOPE).

PackpbIBaTh CMBICT U3y4aeMbIX MTOHATHI
(BBLIETIATH UX XapaKTEPHBIC

MPU3HAKHU ) U IPUMEHSTH 3TH MOHATUATIPU
ONMCAaHUM COCTaBa U CTPOEHHUS BEILIECTB,
IUIs1 OOBSCHEHHSI OTACIBHBIX(PAKTOB U
SIBJICHUM.

Onpenensatb BUIbl XAMUUECKOUN CBA3U
(KOBaJICHTHOW, HOHHOM,

METAIITMYECKOMH, BOJOPOTHOM)

B CO€JIMHEHUSIX; TUTI KPUCTAIUTUYECKON
PEMIETKM KOHKPETHOT'O BEILIECTBA.
Ornpenenarb BAJIGHTHOCTb U CTENIEHb
OKHUCJICHUSI XUMUYECKHUX DJICMECHTOB B
COCIMHEHUSX PA3INYHOTO COCTaBA.
[IpoBOoANUTH BEIYUCHEHUS

C UCITOJIE30BAaHHUEM ITOHITHS «MacCOBASIOS
BEILIECTBA B PACTBOPEM.

Bnaners nzyuyaeMbIMU XUMHUYECKUMU




Knaccugukanms HeopraHu4ecKux
coeauHenuii. HomeHnkmnatypa
HEOPraHUYECKUX BEILECTB.

JKCIepUMEHTAIbHbIE METObI
U3YYeHHs BellleCTB U UX NMpeBpPAallleHHUli:

® J[emoHCTpanuu:

— MOJEJIM KPUCTAJUIMYECKUX PELIETOK.
® PacuérHrle 3a1a4Hn:

— pacyeThl C UCIOJIb30BAHUEM TTOHATHS
«MaccoBasi 10J151 pACTBOPEHHOIO

BCIICCTBa»

1.3

XUMHYECKHUE
peakuuu

Xumuueckas peakius. Kiaccudukamms
XUMHYECKUX PEAKIINI B HEOPraHUYECKONn
OpPraHUYECKON XMMHUU. 3aKOH COXPAHECHHUS
MacChl BEUIECTB; 3aKOH COXpPaHEHUs U
MPEBPAIICHUS SHEPTUU NTPU XUMUUYECKUX
peaKkIusx.

CKOpOCTh peaknu, €€ 3aBUCUMOCTb OT

pa3nuuHbIX pakTopoB. OOpaTUMbIEpEaKIIH.

XHUMHUYECKOE PABHOBECHUE.

@DakTOpBbI, BIUAIOLIME HA COCTOSIHUE
XUMHYECKOIO0 PABHOBECHSI.

[Ipunnun Jle larense.
DIIEKTPOJIMTHYECKAS TUCCOLIAIIS.
CuiibHbIE B craObie 251eKTpoauThl. Cpena
BOJIHBIX PaCTBOPOB BELIECTB: KHUCIIas,
HEWTpaJibHas, 1IeN0YHast. BogopoaHblit

HOHSTHIMM.
OOBACHATH 3aBUCUMOCTb CKOPOCTH
XMMHMYECKON peakLUU OT Pa3Iu4HbIX
(hakTopoB.

Onpenenars xapakTep CMEILEHUS
XMMHYECKOI'O paBHOBECUS

B 3aBUCHMOCTH OT BHEIIIHETO BO3JIEHCTBUSA
(npunuun Jle Ilarense).CoctaBiasath
YPaBHEHHUS PEAKLUI pa3INYHbIX TUIIOB;
IIOJIHBIE U

COKpaIlEHHbIC YPABHEHUS pPEaKUU
MOHHOI'0 0OMEHA, YUUTHIBAs YCIOBUSL,IIPU
KOTOPBIX 3TU PEAKLIUHU UIYT

J10 KOHIIA.

Hcnonb30BaTh eCTECTBEHHO-HAYUYHbIE
METO/Ibl TO3HAHUS — IPOBENICHUE,
HaOJII0/IEHUE U ONTMCAHUE XMMUYECKOTO
9KCIIEPUMEHTA (IEMOHCTPALlMOHHbBIE U
71a00paTOPHBIE OMBITHI, TPAKTHUECKUE
paboThI): IO ONPENIEIEHUI0 CPebl BOJHBIX
pacTBOPOB BEUIECTB, PEAKIIUI HOHHOTO
oOMeHa, BIMSHUIO pa3InYHbIX()aKTOPOB Ha
CKOPOCTb pEaKIUH.

CnenoBath paBUiaM MOJIb30BaHUS
XUMHYECKOH MOCy101 U 1a00paTOpHBIM
000pyTI0BaHHUEM.

[IpencraBnsaTe pe3yabTaThl




nokasatens (pH) pactBopa. Peakiuu
HMOHHOTO OOMEHa B OPraHUYECKON U
HEOPTaHUYECKON XHUMHH.

OKI/ICJ'II/ITGJ'IBHO'BOCCTaHOBI/ITeJ'IBHBIepeaKHI/II/I.

[TonsiTre 06 31eKTpoIK3€e pacIiuiaBOB U
pacTBOPOB COJIEH.

[IpumeneHue 31eKTpoIu3a.
JKCNepUMEHTAIbHbIE METOIbI
U3YyYeHHs BellleCTB U UX NMpeBpAallleHHli:
® J[emoHCTpanuu:

— pazioxeHHe NepoKCuIa BOJAOPOIaB
MIPUCYTCTBUU KaTaJIU3aTOPA.

® JlaGopaTropHbIE OTBITHI:

— MPOBEJCHUE PEAKIIUI HOHHOTO

obOMeHa;

— ompeJeNieHne Cpebl PACTBOPOB BEILIECTB
C MTOMOIIBI0 YHUBEPCATHHOTOMHIUKATOPA.
® [IpakTuueckue pabOTHI:

Ne 1. BrniusiHue pa3nu4sbix (hakTOpoOBHA
CKOPOCTh XUMHUYECKOU PEAKITUH.

® PacuérHble 3a71a4H:

— pacueTsl 0 YPaBHEHHUSIM XUMUYECKIX
peaxiuii, B TOM 4ucie

TEPMOXHUMHYCCKHE PACIETHI

XUMHYECKOTO IKCIIEPUMEHTa B (hopMe
3aMycy ypaBHEHUI COOTBETCTBYIOIINUX
peaKkiuii ¥ 1eJaTh BHIBOABI HA UX OCHOBE.
[IpoBoaUTH BEIYUCHECHUS

[0 YPaBHEHUSIM XUMHUYECKHUX PEAKIIHi1,B TOM
YHclie TePMOXUMHUYECKUE PACUETHI

Hroro no pazneny
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Paznen 2. Heopranuueckasi Xumust

2.1

MeTtanibl

Meramnsl. [lonoxxenue Metamios

B [lepuoanueckoii cucreme XuMHYECKUX
251eMeHTOB. OCOOEHHOCTH CTPOCHMSI
JIEKTPOHHBIX 000JI0UEK aTOMOB METAJLIOB.
OO6mmue Gusndeckue CBONCTBAMETAIIIOB.
[IpumeHeHMEe MeTaIoB

B OBITY, Ipupoie ¥ TexHuke. CruiaBbl
METAJJIOB. DJIEKTPOXUMHUYECKHUH s
HanpspDKeHUH MetaiioB. O6mue crnocoOs!
nojryueHus MeTtayuioB. Koppo3us Metaios.
CriocoOpl 3a1uTh

OT KOpPpO3HH.

OO6m1as xapakTepuCTHKA METAJIOB
rnaBHbIX noarpymnn (IA-rpyma,
[IA-rpynna) [lepuoandeckoit cuCTeMsl
XUMHYECKHUX 3JIEMEHTOB. AJTIOMUHUM.
AMpoTepHbIe CBOMCTBA OKCHIA U
TUIPOKCUIA ATFOMUHMUSL.

OO6m1as XxapakTepruCTHKa METAIIJIOB TTOOOYHBIX
noarpynn (b-rpynn) Ilepuonnueckoit
CHUCTEMBI XUMHUYECKHXIJIEMEHTOB: ME/b,
LIHMHK, XpOM, *kene30.Baxuenme
COETMHEHUS METAJUIOB (OKCH/IBI,
TUIPOKCH/IBI, COJIH).
JKCNePpUMEHTAJIbHbIE METObI

H3YyYeHHs BellleCTB 1 UX NMpeBpPAallleHUi:

PackpbiBaTh CMbICH U3y4aeMbIX TOHATHI
(BBIIENATH UX XapaKTEPHBIE

MIPU3HAKH) ¥ IPUMEHSATH 3TU OHATUSATIPU
OMMCAHUU COCTAaBa U CTPOCHUS BEIIECTB,
U1t OOBSICHEHUS OT/IETIBHBIX(AKTOB U
SIBJICHUI.

OOBsACHATH 00IIHE 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB JIEMEHTOB — METAJIJIOB
U X COCAMHEHUN C YYETOMCTPOCHHS HX
AQTOMOB U TOJIOKEHUS

B [Iepuoauyeckoii cucreme

XUMHYECKHUX 2JIEMEHTOB

. . Menneneena.

Xapaktepu3oBaTh (OIMHUCHIBATH) 00IIHE
XMMHYECKHE CBOMCTBA METAJLIOB, UX
BaXHEHUIIINX COCTUHEHHH, TOATBEPKIASIITO
OIMCaHUEe TPUMEpPaMH YpaBHEHHH
COOTBETCTBYIOIIUX XUMHUYECKUX

peaxiuii; mpuMeHeHNe METaJIOBB
pPa3IUYHBIX 00JIACTAX, a TAKKE
WCIIOIB30BAHUE UX ISl CO3/TaHUS
COBPEMEHHBIX MaTepUaIOB U

TE€XHOJIOTHM.

OnuceIBaTh CIOCOOBI 3aIIUTHl METAIUTIOBOT
KOPPO3HH.

PackpriBaTh CyIHOCTh OKHCIUTEIHHO-




® J[emoHCTpanuu:

— KOJuleKLMs «MeTasuibl U CILIaBbD».
® JlabGopaTopHbI€ OMbBITHI:

— B3aUMOJEHCTBUE THAPOKCUIA

ATIOMUHHUSI C PACTBOPAMHU KHCJIOT U
IIeI0YeH;

— Ka4YC€CTBCHHBIC PCaKIIMH Ha KaTHOHBIL
MCETAJJIOB.

® [IpakTuueckue paboThI:
No 2. Penienue skcrnepuMeHTadIbHbIX3a1a4
o TeMe «MeTaeD.

® PacuérHnle 3a1a4u:

— pacueTsl Macchl (00beMa, KOJIMYEeCTBA
BEIIECTBA) MPOAYKTa PEaKIMU, €CIIU OJTHO U3
BEIIECTB JIaHO B BUJIC PacTBOpa C
ONPEACICHHON MacCOBOM J10EN
PacTBOPEHHOTO BEIIeCTBa

BOCCTaHOBUTEJIBHBIX PEAKIIUI
MIOCPEACTBOM COCTaBJICHUS
ANEKTPOHHOTO ajlaHca TUX PEeaKIIUi.
[IpoBoauTh peakuuu,
MOJITBEP K IAIOLIUE XapaKTepHbIe CBONCTBA
U3y4aeMbIX BEIIECTB, PACIIO3HABATh
OMBITHBIM MTyTEM HOHBI METAJJIOB,
MPUCYTCTBYIOIIKE B BOAHBIXPACTBOPAX.
Hcnonb30BaTh eCTECTBEHHO-HAYYHbBIE
METO/Ibl TO3HAHUS — IIPOBE/ICHHE,
HAOJIO/IEHUE U ONHUCAHUE XUMHUYECKOTO
JKCIIEPUMEHTA (JIEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, MPAKTHYECKUE
paboThI).

[IpencraBnsaTh pe3yabTaThbl
XUMHYECKOTO IKCIIEPUMEHTa B (hopMe
3alMCH YPaBHEHUI COOTBETCTBYIOIIMX
peakIuii ¥ 1e7aTh BHIBOJBI HA UX OCHOBE.
CrnenoBath paBHiiaM MOJIb30BaAHUS
XUMHYECKOH MOCY 101 1 1a60paTOpHBIM
000pyI0BaHUEM.

[IpoBOoAUTH BEIYUCTECHUS

110 YPaBHEHUSIM XUMHUECKUX PEAKIIH.

CaMocCTOsATENbHO IUIAHUPOBATh U

OCYHICCTBJIATH CBOIO ITO3HABATCIIBHY IO




JeSATEIbHOCTD; MPUHUMATh aKTUBHOE
y4acTHE B IPYIIOBON YUeOHOU
NeSATETbHOCTH

2.2

Hemetamiel

Hemeramne. Ilooxenne HemeTamioB

B [leproauueckoil cucteMe XuMUYECKUX
snemenToB /.M. MenaeneeBa 1 0COOCHHOCTH
CTPOEHHUS aTOMOB.

dusznyeckue CBOMCTBAa HEMETAIIOB.,
AJI0oTpOnHS HEMETAIUIOB (HAa IPUMEPE
KHCIIOpoJia, cepsl, pochopa u yrieposa).
XUMUUYeCKHEe CBOMCTBA BaXKHEUIITNX
HEMETaJIOB (TaJIOT'€HOB, CEPHhI, a30Ta,
docdopa, yrieposa u KpeMHHS).
OKcHabl HEMETAIIOB.
Kucnopoaconeprkaiiye KUCIOTHI.
Bonopoansie coennHeHus

HEMETAILIIOB.

JKCNepUMEHTAIbHbIE METObI
HU3yYeHHS BelleCTB

U MX NIPEeBPALLECHHI:

® J[emoHCTpanuu:

— 00pasIbl HEMETAJIJIOB;

— B3auMMOJIcHiCTBHE MEIU C a30THOM
KHUCJIOTOM pa3InyHON KOHIIEHTPALIUH.

® JlaGopaTopHBIE OMBITHI:

— Ka4yeCTBEHHbIE PEaKI[MU HAa aHUOHBI U

KaTHuOH aMMOHUA.

PackpbiBaTh CMBICH U3y4aeMbIX TOHATHI
(BBIIETIATH UX XapaKTEPHBIC

MPU3HAKW) U IPUMEHSTh 3TH MOHATUSIIIPU
OMMCAHUU COCTaBa U CTPOCHUS BEIECTB,
JUTIS1 OOBSICHEHUS OTJICTBHBIX(DAKTOB U
SIBIICHHI.

OOBsACHATH 001LI1E 3aKOHOMEPHOCTH

B U3MCHCHHUH CBOMCTB HEMETAJIJIOB U UX
COEIMHEHUH C YYETOM CTPOCHHS UX aTOMOB U
TIOJIOKCHUS

B [lepuoauyeckoii cucreme

XUMHUYECKHUX DJICMECHTOB

. . Menneneera.

XapaxkTepu3oBaTh (ONUCHIBATH) 001IME
XHMUYECKHE CBOMCTBA HEMETAJIJIOB, X
BAKHEUIINX COETMHEHUI, TOATBEPKIASAITO
OTHCcaHue MPUMEpPaMU YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX

peaKuuii.

XapakTepu30BaTh BIUSIHUE HEMETAJUIOBH MX
COEIMHEHUI Ha KUBBIE OPTaHU3MBI;
ONMUCHIBaTh MPUMEHEHUE

B PA3IUYHBIX 00JIACTSIX MPAKTUICCKOMN
JIeSITeIbHOCTH YeIIOBEKa.




® [IpakTuyeckue pabOTHI:

Ne 3. Pemienne sKkcriepuMeHTaIbHBIX3a0a4

no teMe «HemeTaminy.
® PacyérHrle 3a7a4U:

— pacueThl Macchl BelecTBa
wim o0bemMa Tra3oB IO HU3BECTHOMY
KOJIMYECTBY BEI[ECTBA, Macce WU
00BEMY OZJHOT'O U3 YYaCTBYIOIINX

B pCaKIIMH BCUICCTB, paCYCThbl MaCChI
(o6bema, KoMuecTBa BEIIECTBA)
MPOJyKTOB PEAKLUH, €CIH OTHO

13 BCUICCTB UMCCT NPUMCCHU

2.3

CBs13b
HEOPTaHUYECKUX U
OpPTaHUYECKHUX
BEILIECTB

Heoprannueckue u opraHuyeckue
kucnotel. Heoprannueckue u
OpraHMYecKre OCHOBaHUs. AMQOTepHbIE

HCOPTraHNYCCKUC N OPTraHUYUCCKHUE COCAUHCHU.

I'eneTnueckas cBA3b HCOPraHN4YCCKUX U
OpraHN4Y€CKUX BCIICCTB

[ToaTBepxaTh CylieCTBOBaHUE
TECHETUYECKOM CBSI3U MEXIY
HEOPraHUYECKUMHU BEUIECTBAMMUC

IIOMOILBIO YPaBHEHUI

COOTBETCTBYIOIINX XUMHUYECKUX

peaKuuii.

PackppIiBaTh CyIIHOCTh OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKLUI IIOCPENCTBOM
COCTaBJICHUS

JEKTPOHHOTO OajlaHca 3TUX PEeaKLUM.
[IpoBoauTh peakiumy,

IOJITBEP KIAIOLIUE XapaKTEPHbIE CBOMCTBA
U3y4aeMbIX BELIECTB, paCIO3HABaTh
OIBITHBIM ITyTEM aHUOHBI,
IPUCYTCTBYIOIINE B BOJHBIXPACTBOPAX.
Hcnonb30BaTh eCTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — IIPOBEJICHUE,
Ha0JII0/IEHNE U OTIMCAHNE XUMUYECKOTO
9KCHEPUMEHTA (JIEMOHCTPAIIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTHUECKUE
paboThl).

[IpencraBnsaTe pe3yabTaThbl

XMMHUYECKOTO JKCHepuMeHTa B  (opme
3allMCH  YPaBHEHUM  COOTBETCTBYIOILUX
peakuuii U 1e1aTh BBIBOBI HA UX

OCHOBC.




CrnenoBath mpaBuiIaM MOJIb30BaHUSA
XUMHUYECKOH MOCY10i 1 1a00paTOpHBIM
000pyIOBaHHUEM.

[IpoBOaUTH BHIYHCIICHUS

M0 YPAaBHEHHUSM XMMUYECKUX PEaKIUii.
CaMocCTOsATeNbHO IUIAHUPOBATh U
OCYIIECTBIISITH CBOIO MIO3HABATEIBHYIO
JeSITeIbHOCTD; IPUHUMATh aKTUBHOE y4acTHE
B TPYIIIOBOM yueOHOMH

JeSITeTbHOCTH

Wroro no pazneny 17
Pa3nen 3. Xumus u :KU3Hb
3.1. | Xumus v )Ku3Hb 4 Ponps xumuu B obecniedeHun PackpeIBaTh posib XUMHUH B PELIEHUH

9KOJIOTUYECKOU, FHEPTETUIECKON 1
MUIIEBOW O€30MaCHOCTH, Pa3BUTUHU
MCIOUIIUHEI. ITongarue o HAay4YHBIX
METOJaX ITO3HAaHHUA BCIUICCTB U
XUMHUYECKUX PEAKIUH.

[IpencraBnenust 06 00MKX HAYUHBIX
IMPpUHIOHIIAX IPOMBIIIJIICHHOTI'O IMOJTYYCHH A
BOKHEWILIUX BEUIECTB (Ha IpUMeEpax
MPOU3BOJCTBA AMMHUAKa, CEPHOMI
KHUCJIOTBI, METAHOJIA).

Uenosek B MUpE BELIECTB, MATEPUATIOB U
XUMHUYECCKUX peaKuHﬁ: XUMHA U 300POBBE
YesloBeKa; paBuiia UCIIOJIb30BaHUs
JIEKapCTBEHHBIX

OHCPICTUYCCKUX, ChIPLEBLIX U
9KOJIOTUYECKUX MPOOIIEM YeIOBEUECTBa,
OIMMCBIBATH OCHOBHBIC HAITPABJICHHUA Pa3BUTUS
XUMHUYECKON HAYKU U TEXHOJIOTHH.
[TpumensTh MpaBuIa 6€30MaCHOTO
oOpallieHus ¢ BEIIEeCTBAMU,
HCII0JIb3YCMbIMU B HOBCGI[HCBHOﬁ
JKHU3HH, ITpaBUjia MIOBCACHUA B LCIIAX
cOepeXeHUsI 3I0pPOBbs M OKPY KaroLIei
MIPUPOTHOM CpeJibl; TOHUMATh BpeJ
(ommacHOCTB) BO3/ICUCTBYS HA JKUBBIC
OpTraHru3MbI OIIPEACIICHHBIX BEIICCTB

cMmbica nokazatens [TJIK, mosicHITh




MpernapaToB; MpaBuiIa 0€30MacHOrO
WCIIOJIB30BaHUsI MperapaToB OBITOBOW XUMHH B
MOBCEIHEBHOM XN3HU. BRITOBassXMMHUUECKas
rpaMOTHOCTb

Ha MPUMEPAX CIIOCOOBI YMEHBIIICHUS U
MPeIOTBPALLEHHUS UX BPEIHOTO

BO3JIEUCTBUSL.

AHanu3upoBaTh U KPUTHUYECKU OLICHUBATH
MH(OPMALINIO, CBSI3aHHYIO C XMMHUYECKUMU
MpoIeccaMy ¥ UX BIMSIHUEM Ha COCTOSIHUE
OKpYyXaromiencpeabl.

Hcnonb30BaTh noyuyeHHbIC 3HAHUS U
npencTaBieHus o chepax

NEeSITeNIbHOCTH, CBA3aHHBIX C HAYKOH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, KaK OCHOBY
JUIsl OPUEHTAINH B BEIOOpE cBOEH Oy mymieit
npodeccnoHanbHOM 1eATeTbHOCTH.
[IpuHuMath yuactue B 00CYKISHUH MPoOIemM
XUMHYECKON U IKOJIOTUYECKOMN
HaIpaBJIEHHOCTH, BHICKA3bIBATh COOCTBEHHYIO
MO3UITUIO TI0 TIpO0JIeMe U Tpe/iaraTh
BO3MOKHBIE ITYTH €€

peuieHus

Wroro no pazneny 4
OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME

880




