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3aIlMCKY, COepKaHNe OOY4YCHHUS, IJIaHUPYEeMbIE PE3yJIbTaThl OCBOCHUS MPOTPaMMBbI TI0 XUMUH, TUIAHUPYEMbIC PE3yIbTaThl,
TEMaTU4YEeCKOE TUITAHUPOBAHUE.

[TosicHuTeNnbHAS 3amuCcKa OTpaKaeT oOOIMe IeNMM W 3aJa4d W3YYCHUS XHMHH, XapPaKTEPUCTHKY ICUXOJIOTHYCCKHUX
MPEINOCHUIOK K €€ M3yYeHUI0 00yJaroIUMUCs, MECTO B CTPYKType Y4eOHOTO TIaHa, a TAaKXKe MOIXObI K OTOOPY coaepKaHus,
K OTIpEICNICHUIO TUTAHUPYEMBIX Pe3yJIbTaTOB M K CTPYKTYPE TEMaTHUECKOTO TJIAHUPOBAHMS.

Conepxanue 0o0yueHHUsI PACKpBIBAET COJIEp)KaTeIbHbIE JIMHUU, KOTOPBIC MPEAJIaraloTcs il 00s3aTeIbHOTO U3YYEHHsS B
Ka)XJIOM KJIacCE€ Ha YPOBHE CPEITHETO OOIIEro 00pa3oBaHus.

[Tnanupyembie pe3yabTaThl OCBOCHHS MPOTPAMMBI MO0 XMMHH BKJIIOYAOT JTUYHOCTHBIC, METANPEIMETHBIC PE3yJabTaThl 3a
BECh MEpHOj OOydYeHHUsS HA YpPOBHE CpPEIHEro oO0IIero oOpa3oBaHUs, a TakKe MPEIMETHbIC JOCTIXKEHUsI OOydaromerocs 3a
KaXKJIbIH 107 00y4YeHUsI.

MOACHUTEJIBHAS 3AIIUCKA

[IporpaMMa 1o XMMHHM Ha ypOBHE CpeIHero oouiero oOpas3oBaHusi pazpaboTaHa Ha ocHOBe DenepalibHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 oOpazoBanuu B Poccuiickoii denepanuuny», TpeOOBaHUN K pe3ysibTaTaM OCBOEHHs (eaepaibHON
oOpa3zoBarebHOM TporpaMmbl  cpeaHero obmiero obpazoBanus (DOIlI COQO), npencraBieHHbIX B DenepaibHOM
rocyaapcTBeHHOM oOpazoBarensHoM cTanaapre COO, ¢ yuérom Konneniuu npenogaBanus y4eOHOTO MpeaMeTa « XuMus» B
oOpazoBatenbHbIX opraHuzanusx Poccuiickoit @enepainuu, peanu3yroIIMX OCHOBHBIE 0Opa3oBaTelIbHBIE MPOTPAMMBI, U
OCHOBHBIX TONOkeHUM «CTparerun pa3zButuss BocnuTaHus B Poccuiickoit ®enepamum Ha nepuon no 2025 roma»
(Pacniopsixenue
IIpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOAX00B K pa3paboTKe MpOorpaMMbl MO XUMHH, K ONPEICICHUI0 OOIIeH cTpaTeruu OOydeHus, BOCIHUTAHUS U
pa3BUTUS OOYyYaKOIIUXCS CpeAcTBaMU yueOHoro mnpeamera «Xumus» s 10-11 kmaccoB Ha 06a30BOM ypOBHE COCTAaBUIN
koHrenTyanbHbie mnonokeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LieJiel, COAEp>KaHUsA, pPE3ylbTaToB OOy4YeHUs W
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBHITYCKHUKOB.

B cooTBeTCTBUM ¢ JaHHBIMU MOJOKEHUSMHU Mporpamma mo XuMmuu (0a30BbI YpOBEHb) Ha YPOBHE CPEIHEro OOIIETo
00pa3oBaHUs:
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yCTaHaBIMBAeT o00s3areabHOe (MHBAPUAHTHOE) TMPEAMETHOE  COJIepIKaHUE,

OTpEIEeIAECT KOJIMUYECTBCHHBIC U KAYECTBEHHBIE €r0 XapaKTEPUCTUKHU Ha KAXJOM dTale U3ydyeHHs NpeaMeTa, MpelycMaTpuBacT
MPUHLNIBI CTPYKTYPUPOBAHUS COJIEPKAHUS U PACIIPEIEICHUS €ro Mo KjiaccaM, OCHOBHBIM pa3jieliaM U TeMaM Kypca;

- na€T TOpUMEPHOE paclpeielieHne Y4yeOHBIX YacoB IO TEMarTMueCKuM pasliejaM, pEKOMEHIYeT MPUMEPHYIO
MOCJIEIOBATEIbHOCTh M3YUYEHUS! OTIEIBHBIX TEM Kypca C y4E€TOM MEXIPEAMETHBIX U BHYTPU MPEAMETHBIX CBS3€H, JTOTUKU
y4eOHOT0 mpoliecca, BO3pacTHbIX 0coOeHHOCTeN oOyydaromuxcst 10—11 knaccos;

- Ta€T METOAMYECKYIO MHTEPIPETAIMIO 1IeJIel U3yUeHUs MpeAMEeTa Ha YPOBHE COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEIHETO
oO1iero oOpa3oBaHusi, COJAEPKATEIHLHON XapaKTEPUCTHKU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOM
MpOrpamMMBbl  CPEIHETr0 OO0IIero oOpa3oBaHUs (JMYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX), OCHOBHBIX BHJIOB Y4e€OHO-
MO3HABATEILHON JEATEIbHOCTH OOYYaroIIerocs Mo OCBOCHMIO cofepkaHusl mnpeaMmera. [lo BceM Ha3BaHHBIM MMO3UIUSAM B
MporpaMme Mo XUMHUHU COONIOIEHa TPEEMCTBEHHOCTD ¢ (efiepaibHON paboyeli mporpaMmMoil OCHOBHOTO OOIIEro 00pa3oBaHUs
o xumuu (71t 8—9 Ki1accoB 00pa3oBaTEIbHBIX OpraHU3aINii, 0a30BbIN YPOBEHB).

XuMuueckoe o0pa3zoBaHUE, MOJy4aeMO€ BBITYCKHUKaMH 00111e00pa30BaTeIbHOM OpraHU3alluy, SIBISIETCS HEOThEMIIEMON
4acThl0 UX 00pa30BaHHOCTH. OHO CIYKUT 3aBEpPIIAIOIIMM 3TallOM pealu3alyyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOUEBBIX IIEHHOCTEH, MPUCYHIUX IEJOCTHONM CHUCTEME XHMHYECKOTO OOpa3oBaHHUsl. OTH ILIEHHOCTHM KacaroTCs TMO3HAHUS
3aKOHOB MPUPOJBI, (POPMUPOBAHUS MHUPOBO33PEHHS M OOIIEH KyJIbTYphl YEJIOBEKa, a TaKKe IKOJIOTHYECKH 000CHOBAHHOTO
OTHOIIEHUS K CBOEMY 3/I0POBbIO M TPHUPOIHON cpene. Peanmsyercs xumuueckoe oOpa3oBaHuE OOYy4arOIMUXCS HA YPOBHE
cpenHero obuiero o0pa3oBaHus CpeICTBAMU YUEOHOro peaMera « XUMUs», COAEpPKaHUE U MOCTPOEHUE KOTOPOTO OINPEAEIICHbI
B IporpaMMe TI0 XUMHUHU C YYETOM CHCHU(PUKH HAyKH XMUMHUH, €€ 3HAUCHUS B IMO3HAHUM MPHUPOJLI 1 B MaTePHATBHOMW KU3HH
oOmecTBa, a Takke ¢ Y4ETOM OOMIMX IeJied U TPHUHITUIIOB, XapaKTePU3YIONIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmero oOpaszoBanus B Poccuiickoii ®denepammu. Tak, Hampumep, npu (HOPMUPOBAHUU COACPNKAHUS TPEAMETa «XUMUSDY
YYTEHBI CJICTYIONTUE TIOJIOKEHHUS O CICIIM(PUKE U 3HAYCHUN HAyKH XUMUHU.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0CoOyI0 POJIh B COBPEMEHHOM ITUBUIIM3AIINH, B CO3TaHIUN HOBOU
0a3bl MaTepuaabHOU KyabTyphl. OHa BHOCUT CBOM BKJIAJ B (DOPMHPOBAHWE PAIMOHAILHOTO HAYYHOTO MBINIJICHUS, B CO3/IaHHE
LIEJIOCTHOTO MPEACTaBICHUS 00 OKPYKaIOIIEM MUPE KaK O €IMHCTBE MPUPOBI U YEJIOBEKa, KOTOpoe (POpMUPYETCS B XUMUU Ha
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OCHOBE IOHMMAaHMs BELIECTBEHHOIO COCTaBa OKPY)KAIOIIETO MHUPA, OCO3HAHMS B3aUMOCBSA3M MEXIy CTPOECHUEM BEILIECTB, UX
CBOMCTBaMH U BO3MOYKHBIMU 001aCTSIMU IPUMEHEHHS.

TecHO B3aMMOAEHMCTBYS C JPYTMMHU €CTECTBEHHBIMH HayKaMH, XMMUS CTaJla HEOThEMIIEMON YacThIO MUPOBOM KYJBTYpBI,
HEOOXOAMMBIM YCJIOBUEM YCIHEIIHOTO Tpyda M KU3HM KaxJaoro ujeHa ooOmectBa. CoBpeMeHHass XUMHS Kak Hayka
co3Mu/aTeNbHasA, KaK HayKa BBICOKMX TEXHOJIOTMH HampaBieHa Ha pPEIIEHUE NIOOANBHBIX MPOOJIIEM YCTONYMBOIO pPa3BUTHS
YeJIOBEYECTBA — CHIPHEBOI, SHEPIETUUECKOM, MUILIEBOM, IKOJIOTMYECKOI 0€30MaCHOCTU U OXPaHbl 310POBbSL.

B cooTrBeTcTBHM € OOMIMMU LETSIMU U IPUHIIMIIAMEI CPETHErO 00IIero 00pa30oBaHMsl coAepkaHue npeamera «Xumus» (10—
11 xmaccel, 6a30BbII YPOBEHb U3YUYEHHUS) OPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha OOLIEKYIBTYPHYIO OJTOTOBKY OO0YyYaroIuxcs,
HEOOXOMMYIO UM JJIsl BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO BKIIFOUEHHSI B AKU3Hb COIIMYMa, IPOI0JIKEHHUS
0o0pa3oBaHus B pa3IMYHBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisrolMMHU NpeMeTa «XUMUs» SBISI0TCA 0a30Bble Kypchl — «Oprannyeckas xumusi» 1 «O011as 1 HeopraHuyeckas
XUMUS», OCHOBHBIM KOMIIOHEHTOM COJAEPKAaHUS KOTOPBIX SBIIAIOTCS OCHOBBI 0a30BOMl HAyKH: CHUCTEMa 3HaHU IO
HEOPraHWYECKON XUMUH (C BKIOUEHHEM 3HAHUM U3 OOIIEH XUMUHN) U OpraHndeckor xuMuud. @opMupoBaHre TaHHON CUCTEMBI
3HAaHUU MPU U3YYEHUU NpeIMeTa 00eCeYnBacT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOT00Opa3usi BEIIECTB Ha OCHOBE 00IINX
TOHSITUN, 3aKOHOB Y TEOPUI XUMHH.

Crpykrypa comepxanus KypcoB — «Opranudeckas xumus» u «OOmas ¥ HeopraHuyeckas Xumus» cpopmMupoBaHa B
nporpaMme Mo XMMHUHM Ha OCHOBE CHUCTEMHOIO MOJXO/la K HM3YyYEHUI0 Y4eOHOro mMarepuana u OOyCJIOBJI€HAa HMCTOPUYECKH
000CHOBaHHBIM Pa3BUTHEM 3HAHUM Ha OMPENICIEHHBIX TCOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKOM XMMUM BEIIECTBA
paccMaTpUBalOTCd Ha YpPOBHE KIACCHUYECKOM TEOpUM CTPOCHHUS OpPraHMYEeCKHX COCIMHEHHI, a TakKe Ha YpOBHE
CTEPECOXMMHUYECKUX W DJICKTPOHHBIX MPEACTaBICHUNM O CTpoeHUHU BemlecTB. CBeneHUss 00 M3ydaeMbIX B Kypce BEIECTBax
JAI0TCS B PA3BUTHUU — OT YIJIEBOJOPOIOB O CIOXKHBIX OMOJIOTHYECKU aKTUBHBIX COCIMHEHUH. B Kypce opraHmdeckoit XuMuu
MOJIy4ar0T pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs TEPBOHAYATILHBIC MPEACTABICHUS O
XUMHUYECKOU CBSI3U, KIIACCU(DUKAITMOHHBIX TIPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMUYECKOU
pEeaKIMH.

[Ton HOBBIM YIIIOM 3peHUs B IpeaMere «XuMus» 0a30BOTO YPOBHS pacCMaTpHUBAETCS M3YUYEHHBIM Ha YPOBHE OCHOBHOIO

o01mero 006pa3oBaHUs TEOPETUIECKUNM MaTepuan U (aKTOJIOTHYECKHUE CBEJICHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B
5
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4acTHOCTH, B Kypce «OO0mias 1 HeOpraHuyeckass XuMus» 00ydarouuMcs NpeoCTaBIsIeTCs BO3MOXXHOCTh OCO3HATh 3HAUYEHUE
MEPUOJUIECKOTO 3aKOHA C OOIIETEOPETHUCCKUX W METOMOJIOTHUYCCKHUX TO3UIINH, TIIy0Ke MOHATh UCTOPUIECKOE HM3MCHCHHE
(GYHKITUH ATOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBSICHSIONIEH U POTHO3UPYIOMIEH.

Enunas cucrema 3HaHUN O BaXHEHIIMX BEIIECTBAX, MX COCTaBE, CTPOCHHH, CBOMCTBaX W MPHUMEHEHHHU, a TaKXKe O
XUMHYECKHUX PEAKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKaHMs MOMONHseTcs B Kypcax 10 u 11 kiaccoB anemMeHTaMu
CONIEP)KaHMsI, WMCIOIUMH KYJIBTYPOJIOTHUCCKUH W TPHUKIATHOW XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT ITOHHMAHHIO
B3aMMOCBSI3M XUMHH C JPYTUMHU HayKaMH, PaCKPBIBAIOT €€ pOJIb B IMO3HABATEILHON M MPAKTHYECCKON JACATEIHPHOCTH YEIOBEKa,
CIIOCOOCTBYIOT BOCHHUTAHHUIO YBaXKEHHS K MPOIECCY TBOpPUECTBA B OOJACTH TEOPUU M MPAKTUUECKUX MPHUIOKCHUN XUMUH,
MIOMOTAIOT BBIMYCKHUKY OPUEHTHUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX MPOOJEMax, CBS3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICTMBATh WH(POPMAIUIO W TPUMEHATH €€ IS TIOMOJIHCHHUS 3HAHWH, PENICHUS WHTCIUICKTYAIbHBIX W
AKCIIEPUMEHTATILHBIX HCCJIEIOBATEIbCKAX 3a7ad. B 1eoM comepkaHue ydeOHOro mpeaMeTa «XUMHUsS» JTaHHOTO YPOBHS
U3Y4YCHHUS] OPUEHTHPOBAHO HAa (POPMUPOBAHHE Y OOYHAIONIMXCS MHUPOBO33PEHUECKOW OCHOBBI JIJISi MOHUMaHUSA (UIOCOPCKUX
UJeH, TaKWX Kak: MaTepuaibHOE €IWHCTBO HEOPTAaHMYECKOTO W OPTraHUYECKOTO MHUpPa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOCHHEM, ITO3HABAEMOCTh MPUPOTHBIX SIBICHUN ITyTEM IKCIIEPUMEHTA U PEIICHUS MPOTHBOPEYHI MEXTY HOBBIMH
(hakTaMHu ¥ TEOPETUICCKUMH TPEIOCHUTKAMH, OCO3HAHKE POJIM XUMUHU B PEIIEHUN YKOJOTHUECKUX MPOOJIeM, a TakKe TpooieM
cOepeKeHUsT YHEPTETUIUECKUX PECYPCOB, CHIPHS, CO3AaHMS HOBBIX TEXHOJIOTHI M MaTepUaOB.

B mnane pemeHus 3amad BOCTIIMTAHMS, Pa3BUTHS M COIMAIM3allUd OOYUYAIOIIMXCS MPUHSTHIE MPOrPAMMON MO XHUMHUU
MOJTXO/IBI K OTPECICHUIO COACP)KaHUS W TIOCTPOCHHUS TPEAMETA MPEAyCMaTPUBAIOT (OPMUPOBAHNE YHUBEPCATBHBIX yUeOHBIX
JCHCTBUN, MMEIOMMX 0a30BO€ 3HAUCHHWE IS PA3UYHBIX BHJIOB JCATEIBHOCTH: PEIICHUS MpoOJieM, MOWCKa, aHaau3a M
o0paboTku uH(pOpPMAIMK, HEOOXOMUMBIX ISl MPUOOPETEHHS ONBbITA MPAKTUYECKONM M HCCIEA0BATEIhCKOM eATEIHLHOCTH,
3aHUMAIOIIEH BaKHOE MECTO B MO3HAHUU XUMUHU.

B mpakTuke mpenogaBaHus XMMHUHM KaK Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs TaK M Ha YPOBHE CPEAHETO OOIIero
oOpa3oBaHWs, TP ONPEACICHUN COJASPKATECIBLHOM  XapaKTEPUCTHKW IIEJIed M3Y4YCHHUS TIpeaIMeTa  HalpaBICHHEM
MEPBOCTENEHHON 3HAYMMOCTH TPATUIIMOHHO Tpu3HAETCA (GOPMHUPOBAHUE OCHOB XHMMHUYECKOW HAyKM Kak oO0jIacTH
COBPEMEHHOTO €CTECTBO3HAHMS, MMPAKTUYECKOMN JEATETLHOCTH YEIOBEKAa U KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyIbTyphl. C
METOAMYECKOM TOYKU 3PEHHSI TAKOH MOAXO K ONPEICIICHUIO [IEe N3yYeHUS MPeAMEeTa SBIISETCS BIIOJTHE OMPABIAHHBIM.
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ComnacHO JaHHOW TOYKE 3pEHUs IVIaBHBIMU LEISIMM W3Yy4eHHs IpenMera «Xumus» Ha 0a3oBom ypoBHe (10-11 ki)
ABJIFOTCSL:

- GOpMUPOBAHUE CUCTEMbI XUMUYECKUX 3HAHUN KaK Ba)KHEHINIEH COCTABISIIONICH eCTeCTBEHHO-HAYYHOW KapTUHBI MHpPa, B
OCHOBE KOTOPOH JIEKAT KIIIOUEBBIC MOHATHS, (yHIaMEHTAIbHbBIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE SI3bIKa HAyKH, YCBOCHUE U
[NOHMMAaHUE CYIIHOCTH JOCTYIHBIX 0OOOIIEHUN MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHUE C UCTOPHEHW UX PAa3BUTHUS U
CTaHOBJICHHS,

- (opMHpoBaHME M PA3BUTHE NPEICTABICHUNA O HAyYHBIX METOJAaX IIO3HAHMSI BEIIECTB M XUMHUYECKUX pEaKLUu,
HEOOXOUMBIX ISl MPUOOPETEHUsI YMEHUN OPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMUYECKUX SIBICHUH, UMEIOIIUX MECTO B
IPUPOJIE, B MPAKTUYECKON U TTOBCETHEBHOM KU3HU; pa3BUTHE YMEHUI U CIIOCOOOB JIEATEIbHOCTH, CBI3aHHBIX C HAOIIOEHUEM
u
00BACHEHUEM XUMHUUECKOTO IKCIIEPUMEHTA, COOIIOICHUEM TTPaBUJl OE30IIaCHOTO 0OpAIlICHUS C BEIIECTBAMU.

Hapsiny ¢ aTum coneprkarenpHasl XapakTEpUCTHKA LEIEeN U 3a/1a4 U3y4YEeHHsI IPeIMETa B IIporpamMmme 1o XMMHUHU YTOYHEHA U
CKOPPEKTHPOBaHAa B COOTBETCTBMM C HOBBIMH MPHOPUTETaMU B CHCTEME cpeaHero oOuiero oOpazoBaHus. CeroaHst B
MpEenoJaBaHud XMMHUU B OOJbIIEH CTENEHW OTHAETCA NPENNOYTEHHUE MPAKTUYECKOW KOMIIOHEHTE COIepKaHUs OOydeHwus,
OpUEHTHUPOBAHHOW Ha MOJATOTOBKY BBIITYCKHHKAa 0OIIE00pa30BaTEIbHON OpraHM3allMM, BIAJCIONIEr0 HE HAOOpOM 3HaHWM, a
(YHKIMOHAJIBHOW T'PaMOTHOCTBIO, TO €CTh CHOCO0AMH M YMEHHUSIMH AKTHUBHOTO MOJYYEHHUS 3HAHUN M NPUMEHEHUS UX B
peanbHOM KNU3HU IS PEIICHMS] IPAKTUYECKUX 3a1ad.

B 5T0i1 CBsI3U IpU U3yUEHUHU MpeAMETa « XUMUS TOMUHUPYIOLIEE 3HAYEHUE MPUOOPETAIOT TaKUE 1EJIH U 3a/1a4H, KaK:

- ajanTanus o0yJarmuxcs K YCIOBUSAM AMHAMUYHO Pa3BUBAIOLIETOCS MUpa, (POPMUPOBAHUE WHTEIIEKTYaJIbHO Pa3BUTON
JMYHOCTH, TOTOBOM K caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATUIO TPAMOTHBIX PELICHUI B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM;

- (popMHUpOBaHUE Yy 0OyYaIOIIMXCS KITIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHUBEPCAIbHOE 3HAYCHHE
JUIS. PA3UYHBIX BHUAOB JCATEILHOCTH: PEIICHHS IpoOjIeM, IOMCKA, aHaimm3a U 00paboTku mHGOPMAIUU, HEOOXOAUMBIX JIJIs
NpUOOPETEHUS OMbITA JIEATEIbHOCTH, KOTOPasi 3aHUMAET BaKHOE MECTO B MO3HAHMM XMMHH, & TAKXKE JJISl OLEHKU C TMO3UIIUMA
HKOJIOTMYECKO 0€30IaCHOCTH XapaKTepa BIUSHUS BEUIECTB U XMMHUYECKHUX IPOLECCOB HA OPIaHU3M YEJIOBEKA U MPUPOJIHYIO

cpeay,
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- pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEIICKTYaJbHbIX U TBOPUYECKUX CIIOCOOHOCTENW O0ydarouuxcs: CIOCOOHOCTH
CaMOCTOSITEIbHO TPHOOPETaTh HOBBIE 3HAHUS IO XMMHH B COOTBETCTBHHM C >KU3HEHHBIMH TMOTPEOHOCTSMH, HCIIOJH30BAThH
COBpeMEHHBIC HMHGOPMAIMOHHBIC TEXHOJIOTHH I TOMCKA W aHajdu3a Y4eOHOW M HaydyHO-TIOMYJIIpHON WH(OpMaIn
XUMHUYECKOTO COICPKAHUS;

- (opmupoBanre u pa3BUTHE Yy OOYYAIOIMIMUXCS AaCCOIMATUBHOTO W JIOTHYECKOTO MBIIUICHUS, HaOIIOIaTeIbHOCTH,
COOpaHHOCTH, aKKypaTHOCTH, KOTOpPbIE 0COOEHHO HEOOXOAUMBI, B YACTHOCTH, MPHU TUIAHUPOBAHUU U MPOBEACHUU XUMUYECKOTO
AKCIIEPUMEHTA;

- BOCIIUTAaHUE Y 00yJaromuxcs yoexxIEHHOCTH B TYMAHUCTUYECKOW HAMPaBIEHHOCTH XUMHUH, €€ BAXKHOU POJIM B PEUICHUU
OOAIBHBIX MPOOJIEM PAIMOHATIBLHOIO IMPUPOJIONIONIB30BAHMS, TOMOJHEHUS DJHEPreTUUECKUX PECYpCOB U COXpaHEHUs
MIPUPOJTHOTO PABHOBECHS, OCO3HAHMS HEOOXOAMMOCTH OEPEKHOTO0 OTHOIICHUS K MPUPOJIE U CBOEMY 3/I0POBBIO, a TaKKE
MpUOOPETEHUS OMBITa UCIIONH30BAHUS MONYYCHHBIX 3HAHUM JJIsl IPUHSATUS TPAMOTHBIX PEHICHUN B CUTYyallMsX, CBSI3aHHBIX C
XUMUYECKUMH SIBJICHUSMM.

[lenn u 3amaun U3y4YeHUs MOpeaMeTa «XUMHS» TOJYYWIM TOAPOOHYH0 METOAMYECKYIO HWHTEPIIPETAluI0 B pas3zele
«Ilnanupyembie pe3ylbTaTbl OCBOCHHS MPOTPAMMBI 10 XUMHUW», Onarojapst yemy obOecreueHO YETKOE MPENCTaBIEHUE O TOM,
KAKW€ 3HAHUS U YMEHHS UMEIOT MPSIMOE OTHOILICHHUE K Pealnu3alii KOHKPETHOM LEu.

B yuebHOM miaHe cpemHero obiiero oOpa3oBaHus MpeaMeT «XuMus» 0a30BOr0 YpOBHS BXOJUT B COCTaB MPEIMETHOU
obnactu «EcTecTBEeHHO-HAYYHBIE TPEIMETHD.

OO6m1ee yncao 4acoB, PEKOMEHAOBAHHBIX IJI M3ydeHus: XxumMuu — 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Hezpeno), B 11
kiacce — 34 gaca (1 yac B Hezemio).
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COIEPXXAHUE OBYYEHMUSI!

10 KJTACC Teopernyeckue 0OCHOBbI OPraHU4eCcKO XUMUM

[Ipenmer opraHnyeckoil XUMHH: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B IMOJIYYEHUH HOBBIX BEUIECTB U MaTE€pUAJIOB.
Teopust crpoenuss opraHudeckux coeauHeHudt A.M. bytnepoBa, e€ ocHOBHble mMoJoXkeHUs. CTPYKTypHbIE (HOPMYIIBI
OpraHUYeCKUX BellecTB. l'omomnorus, nzoMepus. XUMHUYECKasl CBSI3b B OPTaHUYECKUX COCIMHEHUAX — OJUHAPHBIC U KPaTHbBIE
CBSI3U.

[IpencraBienne O  KiIacCU(pUKAUMM  OpPraHUYECKMX  BemecTtB. HoOMEHKiIarypa  OpraHMYeCKUX  COEIMHEHUU
(cuctemaruueckasi) ¥ TPMBUAJIbHBIC HA3BAHUS BAXKHEUIIIUX MIPEICTABUTEINEH KJIACCOB OPraHUYECKUX BEIIECTB.

JKCnepuMeHTAIbHbIE METObI U3y4YeHHs BellleCTB U UX NMpeBpalleHuii

O3nakoMieHHe ¢ oOpasllaMd OpPraHMYECKHX BEIIECTB W MarephHaliaMd Ha HMX OCHOBE, MOJCIMPOBAHHE MOJEKYII
OpTraHWYECKUX BEIIECTB, HAOMIONECHNE U ONTUCAHNE IEMOHCTPAIIMOHHBIX OIBITOB 1O MPEBPAIICHUIO0 OPTaHUYECKUX BEIICCTB TIPH
HarpeBaHuH (IJIaBJICHUE, OOYTIIMBAaHUE U TOPEHHUE).

YriieBoaopoasbl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUN psiZl. MeTaH U 3TaH — IPOCTeHIlNe MPEACTABUTENH AJIKAHOB: (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (PEaKIIMK 3aMEIICHHS U TOPSHUS ), HAaXOKACHUE B PUPOJIC, TTOTYUSCHHUE U PUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKHUU PAd. DTWIEH W NPONUIEH — MPOCTEHIINE MPEACTABUTENIN AJKEHOB:
dbu3nyecKkue M XMMHYCCKHE CBOMCTBA (peakmuu THUIAPUPOBAHHUS, TaJOTCHUPOBAHMS, THApPATAllMHM, OKHCICHUS |
MOJIMMEPU3ALINH ), IOTYUYCHUE U IPUMEHEHHUE.

Ankanuensl: Oyrtamuen-1,3 u wertwnOyrtaaueH-1,3: cTpoeHue, BaXHEHIIME XUMHUYECKHE CBOMCTBAa (peakius
nonumepusamuu). [loydeHne CHHTETUYECKOTO KayuyyKa U PE3UHBI.

! KprU@OM B TCKCTC BBIACIICHBI JJIEMCHTBI COACPKaHUSA yqe6H0r0 Marepuaia, KOTOPbIC U3YYarOTCA B O3HAKOMUTCIIBHOM IUIaHE M HE BKIIIOYAKOTCA B COCTaB

npeaMeTHbIX pesyisraroB ocsoeHus @OIT COO Ha 6a30BOM ypOBHE.
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AJKHUHBI: COCTaB U OCOOCHHOCTU CTPOCHHUSI, TOMOJIOTUUECKUHN psAll. ALIETHIIEH — MPOCTEHIINI MpeACTaBUTENb AJKMHOB:
COCTaB, CTpOCHUE, (U3NYECKHE U XMMHUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHMS, TAJIOTCHUPOBAHUSA, TUAPATAIIIH, TOPCHHUS),
MOJIyY€HHE U IPUMEHEHHUE.

Apensbl. benszon: cocraB, cTrpoeHue, pU3NUECKUEe U XMMHUYECKHE CBOMCTBA (peakluM TaJOreHUPOBAaHUS U HUTPOBAHMUS),
NoJlyYeHHe W MpUMeHeHue. Tonyon: cocmas, cmpoenue, usuyeckue u XumuidecKue C80UCmMea (peaxkyuu 2ai02eHuposanus u
HUMpOBanusl), noaydeHue u npumernenue. TOKCHYHOCTb apeHOB. IleHeTWyeckas CBfA3b MEXIYy YIIIEBOAOPOJAMH,
MPUHAAJIEKANTMMY K Pa3IUYHbIM KJIaCCaM.

[TpupoaHble MCTOYHHMKHU YTIIeBOAopoaoB. [Ipupoansiii ra3 u nomytHele HedTsaHbIe ra3el. HedTh u €€ mpoucxoxiaeHue.
CriocoObl mepepaboTKu HE(TU: MEPEroHKa, KPEKUHI (TePMHUYECKHM, KaTaluTU4yeckuil), nuponus. llpomykTel nepepaboTku
He(pTH, UX IPUMEHEHHE B IPOMBIIIJIEHHOCTH U B ObITY. KaMEHHBI! yrojib U IPOAYKTHI €ro NepepadoTKH.

JKCNepUMEHTAJbHbIE METOAbI U3yUYeHHsI BEIECTB U UX NMpeBpanleHuil

O3HakoMIIeHHE ¢ 00pa3liaMM IIaCTMAcC, KaydyKOB U Pe3uHbBI, KoJueKun «HepTe» u «Yroas», MoaeaupoBaHue MOJICKYI
YIJIEBOJIOPOJIOB Y FAJIOTEHONPOU3BOAHBIX, TPOBEACHUE MPAKTHYECKON PadOThI: MOJYUYCHUE STHICHA U U3YUYCHHUE €T0 CBOMCTB.
PacuéTHble 3aaa4n

Bbluncienuss mo ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WIIM MPOIYKTa
peakiuu Mo U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WU MPOJYKTOB PEAKIIUH).

Kuciopoacoaep:xanue opraHu4eckue coeIMHeHUus

[IpenenbHBIC OJHOATOMHBIC CIIMPTHI. METaHOI M 3TaHOJ CTPOCHHE, (PU3MYECKHE M XMMHUYCCKHE CBOWCTBA (PCAKIUH C
AKTUBHBIMU MeETaJlJlaMH, TaJOT€HOBOAOPOJIaMH, TOPEHHE), TIpUMEHEHHE. BomopoaHbie CBS3M MEXAY MOJCKYJaMH CIIUPTOB.
JlericTBHE METaHOJA U 3TAHOJIA HA OPTaHU3M YEJI0BEKA.

MHOroaroMHbI€ CIIUPTHI. DTUICHIIIMKOINb U TIIMIICPHH: CTPOCHHE, (DU3NUYSCKUE U XUMHUECCKHE CBOMCTBA (B3aUMOCHCTBHE
CO IIEJIOYHBIMU METaJlJlaMH, KauyeCTBEHHAasl peakids Ha MHOTOarOMHbIE CIHPTHI). JleficTBME Ha OpraHu3M 4YeJoBEKa.
[Ipumenenune mmueprHa U STUIICHITIMKOJIA.

deHom: CTpOeHHE MOJIEKYIbI, GU3UUECKUEe U XuMudeckue cBoiicTBa. TokcuuHocTh peHona. [Ipumenenue gpenona.

10
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Anpaerunpl U kemownsl. DopManbAETU], alleTAIbJIETUA: CTpOEHUE, (U3MUECKHEe M XHMMHUYECKHE CBOMCTBa (peakiuu
OKHUCJICHUS ¥ BOCCTAHOBJICHHSI, KAYECTBCHHBIC PEAKIINHN ), TIOTyUYCHUE U IPUMEHEHUE.

Ayemon: cmpoenue, ¢uzuueckue u XumuieckKue Ce0UCMEa (peakyuu OKUCIEeHUs U B0CCMAHOGIEHUS), NOyYeHUue U
npumeHeHue.

OMHOOCHOBHBIE TIpefeiabHbIe KapOOHOBBIE KHUCIOTh. MypaBbUHAsi U YKCYCHas KUCIOTBI: CTPOCHHE, (PU3MUECKUE U
XUMUUYECKHE CBOICTBa (CBOMCTBA, OOIMME ISl Kjacca KUCIOT, peakius HJTepuduKaiuu), MOJIy4eHHEe U MPUMEHEHHUE.
CreapuHOBas M OJICMHOBAs KUCIIOTHI KaK MPEICTABUTEIN BBICIINX KapOOHOBBIX KUCIIOT. MbIja KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, KX MOIOIIEE JCHCTBUE.

Crnoxxnble >QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCJIOT. [maponu3 cioxsbix 3¢upoB. Kupel. [waponus xKupos.
[Ipumenenue xupoB. bruongornyeckas poiib KUPOB.

VYrneBombl: cocTaB, KiaccUpUKAIMs YIIEBOAOB (MOHO-, IW- M TOJMCAXapuisl). [JI0K03a — MPOCTEUITHH MOHOCAXapHI:
OCOOCHHOCTH CTPOCHHUSI MOJICKYJbl, (DU3NUYECKHE W XHMHUYECKUEe CBoOMcTBa (B3amMmojeiictBue ¢ ruapokcuaom menu(Il),
OKHCJICHME aMMHa4YHbIM pacTBOpoM okcuaa cepedpa(l), BoccTaHOBIeHHE, OpOKEHHE TIIOKO3bI), HAXOXKIACHHE B TPUPOJIE,
npuMeHeHue, ononorudeckas poib. @orocunTtes. OpyKkTo3a Kak U30Mep IIFOKO3bI.

Caxapo3za — npedcmasumeins 0ucaxapuoos, 2uopoiiu3, HaxoxHcoeHue 8 npupooe U NpUMeHeHue.

Kpaxman u memtono3a kKak NMpuUpoaHble mojauMmepbl. CTpoeHHWe Kpaxmalia M IeJUTIoN03bl. DU3HYEeCKUe U XUMHUYCCKUE
CBOMCTBA Kpaxmasia (THAPOIN3, KAa4EeCTBEHHAS PEAKITUS C HOIOM).

JKCIePpUMEHTAJIbHbIE METOAbI H3YYEeHUs] BellleCTB M UX NpeBpalleHui

[IpoBenenue, HaOmoOACHUE WU ONUCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, Kaue€CTBEHHBIE pEaKIUU
OJTHOATOMHBIX CHUPTOB (OKHcIeHHUE 3TaHoja okcujaoM Meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJICUCTBUE MIUIIEPUHA C
ruapokcugoM Meau(ll)), anpnerupoB (OKHUCIEHHME aMMHUa4HbIM pacTBopoM okcuaa cepebpa(l) um rumpoxcuaom meau(ll),
B3aUMOJICHCTBHE KpaxMaJja ¢ HOAO0M), IPOBEIACHUE IPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

PacuérHble 3agaun
Brruucienus 1mo ypaBHEHHMIO XMMHYECKOM peakiuu (Macchl, 00b€Ma, KOJWYECTBAa MCXOMAHOTO BEIIECTBA WM IMPOIYKTa

pE€aKiuunu 1o N3BCCTHbLIM MACCC, O6’béMy, KOJIMYCCTBY OAHOI'O M3 NCXOAHBIX BCIICCTB UJIN ITPOAYKTOB peaKHI/II/I).
11
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A30Tc0)1ep>lca1u1/le OPraHNn4e€CKue COCANHCHUA
Amunvr. Memunamun u anuaun. cocmaes, cmpoenue, qbu3ut¢ec;<ue U Xumuyeckue ceoucmed (20p€Hl/l€, g3aumooeticmeue ¢

60001l U KUCIOMAMUL).

AMUHOKHUCIIOTHI Kak aM(pOTepHbIE OpraHuvYecKue coeanHeHus. DU3nuecKkre U XUMUYECKUE CBOMCTBA aMHUHOKHUCIIOT (Ha
npuMepe MIKIHA). bronorndeckoe 3HaueHNEe aMUHOKUACIOT. [lenTus!.

benkn kak TpUPOAHBIC BBHICOKOMOJICKYIISIPHBIE cOeauHEHUs. [lepBuuHas, BTOpHUYHAs W TPETUYHAS CTPYKTypa OCIIKOB.
XYMMHUUYECKUE CBOMCTBA OCITKOB: TUIPOJIU3, JCHATYpAIlHs, KaueCTBEHHbIC PEAKIIMK Ha OCJIKU.

3KCHepI/IMeHTaJ'II>HI>Ie METO/AbI U3YUCHHUA BCIIECCTB U UX HpeBpameHnﬁ

Habinronenue u onucanye 1eMOHCTPAIMOHHBIX OIBITOB: ICHATypalus O€lIKOB IPU HArPEBaHWUHU, IBETHBIE PEAKIUU OEJIKOB.
BricokomoiieKyJIsSIpHBIE COeIHHEHUSA

OCHOBHBIE TIOHSTHSI XUMHUHU BBICOKOMOJIEKYISIPHBIX COEIMHEHUIl: MOHOMEpP, MOJUMEp, CTPYKTYPHOE 3BEHO, CTEICHb
MOJIMMEPU3AIINKN, CpeAHss MOJIeKylIsipHas wmacca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAITHSI.

IInacmmaccol (nonusmuneH, NOAUNPONULEH, NOTUBUHUIXAOPUO, nonucmupon). Hamypanvuolti u cunmemuveckue KaydyKu
(6ymaouerosulil, X10pPONPEeHO8blll U USONPEHO8bll). Bonoxkna: namypanvHvle (X10n0K, wepcms, WEIK), UCKYCCMEEHHbIE
(ayemamnoe 8010KHO, BUCKO3aA), CUHMemu4ecKue (KanpoH u 1a6caw).

JKCIePUMEHTAIbHBbIE METOAbI M3YUYCHUS BELeCTB U UX NpPeBpalleHu il
O3HakomIIeHHE ¢ 00pa3aMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexknpeamMeTHble CBA3HU

Peanuszanuss MeXIpeaMETHBIX CBA3CH INpPU H3yYEHUM OpraHndecko xumuum B 10 kiacce OCyIIECTBISIETCA 4epe3
HCIIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IMOHSATHM, TaK W MOHATHUN, SBISIIOIIMXCS CHUCTEMHBIMH ISl OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1ue ecTecCTBEHHO-HAYyYHbIE TMOHATHUSA: SIBICHWE, HAydHbI (akT, rumoresa, 3aKOH, TEOpUs, AaHaJIU3, CHUHTE3,

KJIaCCI/I(bI/IKaHI/ISI, NEPpUOAUIHOCTD, Ha6J'II-O,Z[eHI/IC, N3MCPCHUEC, OKCIICPUMCHT, MOACIIMPOBAHUC.
12
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dusnka: MaTepusi, dHEPrus, Macca, aroM, JJIEKTPOH, MOJEKyJa, dHEPreTUYeCKUid YpPOBEHb, BEIIECTBO, TEI0, OOBEM,
arperarHoe COCTOSIHHE BEIIeCTBa, PU3NUECKUE BETMYUHBI M €IUHUIIBI X U3MEPCHHUSI.

buonorus: kimerka, opranusMm, ouocdepa, oOMeH BEIIECTB B OpraHu3Me, POTOCHHTE3, OMOJOTHYECKH aKTUBHBIC BEIECTBA
(6enku, yrieBobl, >KUPbI, hepMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIC TTOPOJIBI, TIOJIE3HBIE UCKOITAEMbIC, TOILTUBO, PECYPCHI.

TexHomorus: MUINEBbIE TMPOMYKTHI, OCHOBBI PAI[MOHAIBHOTO TMHUTAHUS, MOIOIIME CPEJCTBA, JIEKAPCTBEHHBIE U
KOCMETHUYECKHE Mpernaparbl, MaTepuabl U3 KCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJTACC Teopernueckne 0CHOBbI XUMHH

XuMHUUYECKUH 3MIeMeHT. AToM. SAapo atoma, U30TOMBL. DIEKTPOHHAsT 000JI0UKa.

DHepreTuyecKkrue YpoBHU, IOJYPOBHU. ATOMHBIE OpOUTAIIH, S-, P-, d- AnemMeHThl. OCOOEHHOCTH pacipeaesIeHUs JIEKTPOHOB 10
OpOUTAJISIM B aTOMAaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(PUTYpALIUS aTOMOB.

[Tepuonnueckuii 3akoH u Ileproguyeckas cucrema xumuueckux snnemeHToB .M. MenneneeBa. CBsi3b MEepUOANYECKOTO
3akoHa U llepuogmueckor cucremMbl xumMudeckux aneMeHToB .M. MeHneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOCHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CJIOKHBIX BELIECTB MO Tpymnam
Y MepUoJiaM. 3HAYCHUE TIEPUOJUYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BemiecTBa. XUMHUUYECKash CBsI3b. BUABI XMMUUYECKOW CBA3M (KOBAJICHTHAs HEMOJISIpHAS M MOJSpHAs, MOHHAS,
MeTaJuThdecKkasi). MexaHu3Mbl O0Opa30BaHUs KOBAJICHTHOW XUMHUYECKOW CBsi3u (OOMEHHBIH M JIOHOPHO-aKIENTOPHBIN).
Bonoponnas cBsi3b. BaleHTHOCTB. DIIEKTPOOTPULATENBHOCTh. CTENeHb OKUCIEHUs. IOHBI: KATHOHBI U AHUOHBI.

BemectBa MOJNEKYJISIPHOTO M HEMOJICKYJISPHOTO CTPOCHUSA. 3aKOH TMOCTOSHCTBA COCTaBa BEHIECTBA. [HIIBI
KPUCTAJNIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKU.

[ToHsiTe O qUCTIEpCHBIX cucTemax. VICTUHHBIE M KOJUIOUIHBIE paCTBOPBI. MaccoBas 107151 BEIIECTBA B PACTBOPE.

Knaccuduxanus HeopraHuueckux coeauHeHui. HoMeHknaTypa HeOpraHMYecKuX BeIIeCcTB. [eHeTudeckas CBsI3b
HEOPraHUYECKUX BEIIECTB, MPUHAJICKAINX K PA3IMYHBIM KJIACCAM.

13
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Xumuueckas peakuus. Krnaccupukanus XUMHYECKUX pPEaKUUid B HEOPraHMYECKOW M OPraHMYECKOM XUMHUHU. 3aKOH
COXPAHEHMS MAaCChl BEIIECTB, 3aKOH COXPAHEHUS U NIPEBPAIICHUS SHEPTHH MPU XUMHUYECCKUX PEAKITUIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3audHbIX (hakTopoB. OOpaTrMbie peakiuu. XuMuieckoe paBHoBecue. DakTopsl,
BIIUSFOIINE HA COCTOSIHIE XUMHUYecKoro paBHoBecus. [Ipuniun Jle [larense.

OnexTponutudeckas auccouuanus. CuimpHble M ciadble AmekTponuThl. Cpeda BOAHBIX PACTBOPOB BEIIECTB: KHUCHAs,
HeWTpanbHas, wenouHasd. l[lonamue o 6o0opooHom nokazamene (pH) pacmeopa. Peakium uHOHHOTO OoOMeHa. [uodponus
HeOP2aHUYeCKUX U OP2AHUYECKUX Belecms.

OKHCIANTENHFHO-BOCCTAHOBUTENBHBIE peakuuu. [louamue 0O 2nekmponuse pacniagos u pacmeopos coneli. llpumenenue

dlleKmpousa.

JKCIepUMEHTAJbHbIE METOAbI H3YYeHUs] BelleCTB M UX NpeBpallleHu i

Hemonctpauus tabnun «llepuonuyeckas cucrema xumuueckux snemeHToB J.M. MennpeneeBa», u3yueHue Mojemnei
KPUCTAJTMYECKUX PEHIETOK, HAOMIONEHNE U ONMUCAHHUE IEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (pa3fioKEHUE EPOKCUAA
BOJIOPOZa B MPUCYTCTBUU KaTaJIM3aTOPa, ONPEIEIECHUE CPEAbl PACTBOPOB BEIIECTB € MOMOLIBIO YHUBEPCAIBHOIO MHIAMKATOPA,
peakiy UOHHOTO OOMEHa), MPOBEACHHUE MPAKTUYECKON paboThl «BiusHue pa3nnyHbiX (AKTOPOB HA CKOPOCTh XMMHYECKOU
pEeaKLum».

PacuérHble 3agaun
Pacu€Thl 110 ypaBHEHHSIM XMMHYECKUX PEAKIIMH, B TOM YHUCJIE TEPMOXUMHUUYECKHUE PACUETHI, PACUETHI C UCIIOIB30BAHUEM
MOHATHS «MacCcoBas JOJISI BEIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilonoxkenue nHemetammoB B Ilepuogumueckorn cucreme xumudeckux aneMmeHToB J[.M. MenneneeBa u
0COOCHHOCTH CTpOEHHUs aToMOB. DPU3UYECKUE CBOMCTBA HEMETAJIOB. AJIJIOTPOIHS HEMETAJIOB (Ha IpUMEPE KUCIOPO/ia, CEPHI,
dbocdopa u yrieposa).

XUMHYECKHUE CBONCTBA BAXHEHIIMX HEMETAIJIOB (TajJoTeHOB, Cepbl, a30Ta, Qocdopa, yriepoma U KPEeMHHUSA) U UX
COeIMHEHU (OKCUJIOB, KUCIOPOICOACPKAIIUX KUCIOT, BOAOPOAHBIX COSAMHEHUN).
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[IpumeHeHne BaXKHENUIIIUX HEMETAIIOB U UX COCIUHECHUH.

Mertamnsl. [lonoxxenue metamioB B Ilepuognueckoit cucteme xumuyeckux snemenToB J.M. MenneneeBa. OcobeHHOCTH
CTPOCHHSI DJIEKTPOHHBIX 000J04YeK aToMoB MeTawioB. OOmue ¢uzndeckne cBoiicTBa MeTawioB. CrulaBel METaJIOB.
DNEKTPOXUMHUYECKUMN PsiJl HANIPSHKEHUH METAJIIOB.

XHUMUYECKUE CBOMCTBA BAKHEUIIIMX METAJUIOB (HATPUM, Kaaui, KaJdbllii, MArHUM, aAIIOMUHHM, ITUHK, XPOM, JKEJIe30, MEIh)
U UX COCIUHCHUM.

OO6mme cnocoObl monaydyeHus: MeTauioB. Memannypeus. Kopposzus memannos. Cnocobvl 3awumvl 0m KOPPO3UU.
[IpumeHeHne MeTaJIOB B OBITY M TEXHHUKE.

3KCHepI/IMeHTaJ'II>HI>Ie METO/AbI U3YUCHHUA BCIIECCTB U UX npeBpameHm”l

HBy‘-ICHI/IG KOJIJNICKIITUH «Mertajbsl U CIIJIaBbI», 06pa31103 HCMCTAJIZIOB, PCIICHHUC SKCIICPUMCHTAJIbHBIX 3a/1a4, Ha6JIIOI[eHI/I€ )51
OIIMCAaHUC NCMOHCTPAIMOHHBIX H J'Ia60paTOpHBIX OIIBITOB (B3aHMOHeﬁCTBH€ T'MAPOKCHUAA AJIIOMHUHHA C paCTBOpaMH KHUCIIOT H
menoqeﬁ, Ka4CCTBCHHBIC PCAKIIMHU Ha KaTUOHBbI MCTaJ'IJ'IOB).

PacuéTHble 3agaun

Pacuétbl maccel BemiecTBa WM 00ObEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO W3
YYaCTBYIOIIMX B PEAKIMHM BEIIECTB, pacuéTbl Macchl (00bEMa, KOJMYECTBA BEIISCTBA) MPOAYKTOB PEaKIUH, €CIU OHO W3
BEIIECTB UMEET MPUMECH.

XHUMHUA U JKU3Hb

Ponp xumum B 00€CIIeYeHUH AKOJIOTHYECKOM, SHEPTEeTHICCKON M MHIIEBOM O€30MMacHOCTH, Pa3BUTHH MEIULIMHBI. [loHsATHE
0 Hay4YHBIX METOJAX MTO3HAHUS BEIIECTB U XUMUYECKUX PEAKLIUHM.
[Ipencrapnenust 00 OOIIMX HAYUYHBIX TPUHIIUIIAX TTPOMBIIIJIEHHOTO TTOJTYYEHHS BXKHEUIIINX BEIIECTB.

YenoBek B MHUpE BELIECTB U MAaTEPHUAJIOB: BAXKHENIINE CTPOUTEIbHBIE MAaTEPUAIIbI, KOHCTPYKIIMOHHBIE MATEPHUAIIbL, KPACKH,
CTEKJI0, KepaMHUKa, MaTePHaIbl JIJIsl DJIEKTPOHUKH, HAHOMATEepUaJIbl, OpPTaHUYECKUE U MUHEPATbHBIC YIOOPEHUS.

XuMusi " 3J0pOBbBC UYCJIOBCKA: IIpaBUJIa HCIOJb30BaHUA JICKAPCTBCHHBLIX IIPCIIapaTroB, IIpaBUJIa 0e30I1macHOro

HCITOJIb30BaHU ITPCIIapaToB OBITOBOM XMMHH B HOBCGIIH@BHOﬁ KHN3HU.
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Me:xknpeamMeTHbIe CBA3U

Peanu3anust MeXnpeaMETHBIX CBA3EH MPH U3YYCHUH OOIIEH 1 HeopraHnueckoil xumuu B 11 Kiacce ocyIiecTBIseTcs yepes
HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHATHA, TaK W MOHATHH, SBISIIOIIUXCS CUCTEMHBIMH JJI OTAEIIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIE TOHATHSA: HAy4HbIH (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAIU3, CHUHTE3, KiIacCH(HKaIus,
NEPUOUYHOCTb, HAOIIOIEHUE, SKCTIEPUMEHT, MOJICTIMPOBAHUE, U3MEPEHHE, SBJICHHE.

dusuka: Marepus, dHEPrus, Macca, aroM, JJIEKTPOH, IIPOTOH, HEHUTPOH, MOH, WM30TOIl, PAJAMOAKTUBHOCTb, MOJEKYIIA,
HHEPIreTUYECKHUI YPOBEHB, BEIIECTBO, TEJIO, 00OBbEM, arperaTHOe COCTOSHUE BEIIECTBA, (DU3NUECKHUE BEIMYMHBI U €IUHUIBI HX
MU3MEPEHUS, CKOPOCTD.

Buonorus: kierka, OopraHusM, SKOCHCTEMa, OHoOcdepa, Makpo- M MHUKPOIIEMEHTbI, BUTAMUHBbI, OOMEH BEILIECTB B
OpraHusMe.

['eorpadusi: MuHepasbl, TOpHBIE TOPO/IbI, OJIE3HBIE UCKOMTAEMbIE, TOILIIUBO, PECYPCHI.

TexHonorua:  XuUMHYECKas  NPOMBINUIEHHOCTb,  METAJUIyprus, IPOU3BOJACTBO  CTPOMUTENBHBIX  MaTepHAIOB,
CEIbCKOXO3SIICTBEHHOE IMPOM3BOJICTBO, IMHILEBAsI MPOMBIIUIEHHOCTh, (apMaleBTHYECKasi MPOMBILIIEHHOCTb, MPOU3BOJCTBO
KOCMETMYECKUX  IPEenaparoB, IMPOU3BOACTBO  KOHCTPYKLMOHHBIX  MAare€puajoB, JJEKTPOHHAs  IPOMBILUICHHOCTD,
HAaHOTEXHOJIOTUH.

16



®denepanpHas padbouast mporpamma | Xumust. 10—11 kmaccer (6a30BbIi ypOBEHB)

IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUU HA YPOBHE CPEJHET'O OBILIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylnbTaTaM OCBOCHHS OOy4YalOUIMMHCS MPOrpaMM CPEAHETO OOIIero
oOpa3zoBaHus (JIMYHOCTHBIM, METAllPEIMETHBIM M MpeAMETHbIM). HaydHo-MeTonuyeckoil OCHOBOM Uil  pa3pabOTKu
IUTAHUPYEMBIX PE3YJITaTOB OCBOCHHUS IIPOrPaMM CPETHETO 00I1ero 00pa30BaHus SBISETCS CUCTEMHOEATEIIbHOCTHBINA MOIXO/.

B cooTBeTCTBUM C CHUCTEMHO-IESATEIBHOCTHBIM ITOAXOIOM B CTPYKTYpPE JMYHOCTHBIX PE3YyJIbTaTOB OCBOCHHMS IpeaMeETa
«XuMUS» HA YPOBHE CPEIHETO OOIIEr0 00pa30BaHUs BbIAEJIECHbI CIEAYIOIINE COCTABIISAIOMINE:
OCO3HaHUE OOYyYaIOIMIUMUCST POCCUUCKON rpa)XKJaHCKOU UJICHTUYHOCTH  —
TOTOBHOCTHU K CAMOPA3BUTHUIO, CAMOCTOSITEJIbHOCTU U CaMOOIIPEAEIICHHUIO;
HaJIMuMe MOTUBAIIMHU K 00YYEHUIO;
1[€JICHANPABIICHHOE Pa3BUTUE BHYTPEHHUX YOEXKJICHUN JIMYHOCTH HAa OCHOBE KJIIOYEBBIX LIEHHOCTEH M HCTOPUYECKHUX
TpaauIii 0a30BON HAYKU XUMUU;
TOTOBHOCTh W CIIOCOOHOCTH OOYyYaroOIUXCs PYKOBOJICTBOBAaThCS B CBOEH JEATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU
yCTaHOBKAaMHU, TPUCYITUMU IIETOCTHON CUCTEME XMMHUYECKOTO 00pa30BaHus;
HaJM4Ke MPABOCO3HAHUS IKOJIOTHUYECKON KYJIBTYPhI U CIIOCOOHOCTH CTaBUTH IIEJIM U CTPOUTH KU3HEHHBIC MJIAHBI.

JINYHOCTHBIE PE3yAbTAThl OCBOCHHUS MpeaMeTa «XHUMHs JIOCTUTAIOTCS B EIMHCTBE Yy4YeOHONW W BOCIHMTATEIHLHOU
JNEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTUYECKUMHU, COLTMOKYJIBTYPHBIMHU, 1yXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU U HUJI€aJIaMU
POCCHUIMCKOTO TPa)KAaHCKOTO OOINEeCTBA, MPUHATHIMM B OOIIECTBE HOPMaMMU M TPAaBUJIAMU IOBEICHHS, CIOCOOCTBYIOITUMHU
mpoIieccamM CaMOIIO3HaHUsI, CaMOPa3BUTHSI M1 HPABCTBEHHOTO CTAHOBJICHUSI TUYHOCTH O0yJArOITUXCS.

JINYHOCTHBIE PE3yAbTaThl OCBOEHUS TMpeaMeTa «XUMHUS» OTPaKalT CHOPMUPOBAHHOCTH OIBITA IMO3HABATEIHLHOW W
MPAKTUYECKON JIEATeTFHOCTH 00yUYaOIMUXCs TI0 PeaTnu3allii MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YUCJI€ B YACTH:

1) rpakaaHCKOro BOCIUTAHUS:
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OCO3HaHUA 06y‘{aIOHlI/IMI/IC5I CBOUX KOHCTUTYLHHOHHBIX IIpaB H O6§ISE[HHOCTCI>1, YBAXKCHUA K 3dKOHY H IIPABOIIOPAIKY,
MMPCACTABIICHUS O COOMAJIbHBIX HOpMaxX M IIpaBHJIAX MCEKIMYHOCTHBIX OTHOILICHUI B KOJINICKTUBEC, TI'OTOBHOCTH K COBMECTHOM
TBOp'-ICCKOfI ACATCIIbBHOCTH IIpU CO3AaHUU y‘-IC6HBIX ITPOCKTOB, PCHICHUU y‘-Ie6HBIX KW II03HABATCJIBHBIX 3aJ1a4, BBIIIOJHCHUN
XUMHNYCCKHUX SKCIICPUMCHTOB,

CIOCOOHOCTH ITOHUMATh U IMPUHUMATb MOTHBbBI, HAMCPCHUSL, JIOTUKY 1 ApIr'YMCHTBI

JIpYTHUX MPU aHAINU3€ PA3JIMYHbBIX BUJIOB YU€OHOH JESITEIbHOCTH;
2) MaTPHOTHYECKOT0 BOCTIUTAHMS:
LIEHHOCTHOTO OTHOLIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIIEAUIO OTEYECTBEHHON XUMUU;
YBOXEHUH K MPOLECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTHYECKOTO MPUMEHEHUs XMMHUH, OCO3HAHMS
TOTO, YTO JOCTWXEHHS HAayKH €CThb pe3yiabTarT JUIMTENIbHBIX  HAONIOACHHM, KPOMOTIMBBIX
DKCIIEPUMEHTAIIBHBIX MOWCKOB, MIOCTOSHHOTO TPyJda YYEHBIX M MPAKTUKOB; HWHTEpPECA U MO3HABATEIbHBIX
MOTHBOB B IOJIyYEHUHU MOCIEAYIOLIEM aHaiu3e MHMOPMALUU O MEPENOBbIX JOCTHKEHHUSIX COBPEMEHHOM

OTE€UECTBEHHOM XHUMUU;

3) MyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:
HPABCTBEHHOTO CO3HAHMSI, STUUECKOTO MTOBE/ICHUS;

CITOCOOHOCTH OICHUBATb CUTyallH, CBA3AHHLIC C XUMHWYCCKUMU ABJICHHUAMU, U IPUHUMATH OCO3HAHHBIC PCUICHUA,
OpPUCHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI M ICHHOCTH,; TOTOBHOCTH OLICHHBATDH CBOE MOBCACHUC U ITOCTYIIKHU CBOUX
TOBapI/IHlef/'I C HO3HHHI>1 HPAaBCTBCHHBIX M IIPABOBBIX HOPM M OCO3HAHHUC HOCJ'ICI[CTBI/Iﬁ 9THUX ITOCTYIIKOB;

4) ¢dopmMupoBaHHUS KYJIbTYPbI 310POBbA:

MMOHUMAaHUS [IEHHOCTEN 37TOPOBOTO M O€3011aCHOTO 00pa3a KU3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3MUYECKOMY U MICUXUYECKOMY 3/J0POBbIO; COONIOEHUS MTpaBuil 0€30MacHOro 0OpaIleH s C BEIIeCTBAMU B OBITY,

ITIOBCETHEBHOM KU3HM U B TPYOBOU AEATEIBHOCTH;
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NOHMMAaHUs IIEHHOCTU MPaBWJ HWHJIMBUIYAJbHOTO U KOJJIEKTUBHOIO OE30MACHOTO IMOBENEHHUS B CUTyalMsX, YIPOXKarOIIUX
37I0POBBIO M JKU3HHM JIFOJIEH; OCO3HAHUS MOCIEACTBUM U HEMPUATHS BPEIHBIX MPUBBIYEK (YIOTpEOICHUS

aJIKOTOJIsl, HAPKOTHKOB, KYpEeHHUS);
5) Tpya1oBOro BOCIUTAHMS:
- KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4EOHO-MCCIIEOBATEILCKON JESITEIBHOCTU, OOIIECTBEHHO MOJIE3HOW, TBOPUECKON U
JIPYTUX BUJAX JEATEIHHOCTH; YCTAHOBKHM Ha aKTUBHOE YYaCTHE B PEUICHUU MPAKTUYECKUX 3a7a4 COLUAIbHON HANPaBICHHOCTH
(B paMKax CBOETO KJjiacca, IIKOJIbI);
-MHTEepeca K MPAKTUYECKOMY HM3y4YeHHUI0 Tpodeccuil pa3iudHOro poja, B TOM YHCIE Ha OCHOBE NMPUMEHEHHUS MPEIMETHBIX

3HAHUU 110 XUMUU; YBAKEHHUS K TPYAY, JIOASIM TPYAA U pe3yibTaraM TPYIOBOU AEATEIbHOCTH;

- TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIUBUIYAJIbHOW TpaeKkTopuu oOpa3oBaHUs, Oymymieil mpodeccuu u peaausanuu
COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C y4ETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XWMHUM, UHTEPECOB U MOTPEeOHOCTEH

00IIIeCTBA;

6) 7K0JI0rM4eCKOro BOCIIUTAHMUSI:

- DKOJIOTUYECKH 11e7IeCO00pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOUHUKY CYIIIECTBOBAHMS )KU3HHU Ha 3eMIIe;

- TOHUMAaHHS TJI00ATBHOTO XapakTepa HSKOJOTHUYCCKHUX MPOOJIeM, BIHSHHS SKOHOMHUYECKHX IIPOIECCOB HAa COCTOSTHHE
IIPUPOIHOMN

Y COLMAIBHOW CPEBI;

- 0CO3HAHUS HEOOXOIUMOCTH UCIIOIH30BaHUS JOCTHKEHUN XUMUU JIJISl PEIICHUS

BOIIPOCOB PAIMOHAIILHOTO MPUPOIONOJIH30BAHUS; aKTUBHOTO HEMPUSATHS IEUCTBUMN, TPUHOCSIINX BPEJ OKPYKAIOIIEH

MIPUPOJHOM Cpesie, yMEHHUs IPOTrHO3UPOBATh HEOIArOMPHUSATHBIE YKOJIOTMYECKHUE TTOCISACTBUS MPEAITPUHUMAEMbBIX JEHCTBUN U

MpEeAOTBPAILATh HX;
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- HaJIMYHs Pa3BUTOTO IKOJIOTHUECKOTO MBIIIJICHHSI, SKOJIOTHIESCKON KYIBTYPHBI, OTIBITA IEATEIFHOCTH YKOJIOTHUECKOM

HAIPABJICHHOCTH, YMEHHS PYKOBOACTBOBATHCSI HIMH B TIO3HABATEIIBHOW, KOMMYHHUKATUBHON U COIIMAIBHON TTPAKTHKE,

CIOCOOHOCTH M YMEHHS aKTUBHO TIPOTUBOCTOSTH HICOJIOTHH XeMOGhoOHH;

6) HeHHOCTH HAYYHOTO MO3HAHMS:

- c(OPMHUPOBAHHOCTH MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHs HayKH M OOIIECTBEHHOM
MIPAKTHKHY;
- TIOHMMaHUS CIeMU(PUKA XUMHHM KaK HayKH, OCO3HaHUA ¢€ poiu B (DOPMHPOBAHWU PANHMOHATIHLHOTO HAYYHOTO MBIIIJICHUS,
CO3/IaHHH TICJIOCTHOTO MPEICTaBICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €AUHCTBE MPHUPOABI U YEIIOBEKA, B TIO3HAHUHU TPHPOITHBIX
3aKOHOMEPHOCTEN U pPelIeHnH MpoOIeM COXpaHEHUsI IPUPOTHOTO PABHOBECHS;
- yOexAEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUU JJISI COBPEMEHHOW NMBWIM3AIMU: B €€ T'YMAaHUCTHUYECKOW HANpPaBIEHHOCTU U
BXHON pOJNIM B CO3MaHMM HOBOW 0a3bl MaTepHaIbHOW KYIBTYPHI, PEIICHUH TIOOANTBHBIX MPOOJIIEM YCTOWYHWBOTO PAa3BUTHS
YeJIOBEUECTBA — CHIPHEBOM, YHEPTETHUCCKON, MUIIICBOM M YKOJIOTHYECKONW OC30MacCHOCTH, B Pa3BUTHN MEIUIIMHBI, 00€CIICUCHUN
YCJIOBUM YCIICITHOTO TpPyJda W OKOJOTMYECKH KOM(POPTHOM JKM3HM KaXKIOTO WIeHAa OOIIeCTBa; €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH: TIOHUMAaHHUSI CYyIIIHOCTU METOJIOB IMO3HAHUS, UCTIONb3yEeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOJIb30BaTh
MOJTy9aeMble 3HAHUS IS aHaIHM3a U OOBSCHEHUS SIBJICHHA OKPY)KAIOIIETO MHpPA W MPOUCXOIANINX B HEM W3MEHEHUN, YMCHUS
7enatb 00OCHOBAaHHBIE 3aKJIFOUEHUS HAa OCHOBE HAYYHBIX (PAaKTOB M MMEIOMIMXCS TAaHHBIX C IEJBI0 MONMYYEHUS JOCTOBEPHBIX
BBIBOJIOB; CIIOCOOHOCTH CaMOCTOSITEIBHO HUCITIOIh30BaTh XUMUYECKUE 3HAHUS JJIsi pEHICHUsl MPOOJIeM B PEaIbHBIX KHU3HEHHBIX
CUTYaIMAX; MHTEpeCca K MO3HAHUIO U UCCIIEIOBATEIIbCKOM NESITEIbHOCTH;
- TOTOBHOCTH ¥ CITIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY ITOJTYYCHHUIO HOBBIX 3HAHUU 10
XUMHUHU B COOTBETCTBHH C )KU3HECHHBIMH ITOTPEOHOCTIMH;
- IHTEpeCca K 0COOCHHOCTSM TPy/a B pa3IMUHbIX cepax mpodecCHOHATbHON AeSTETHHOCTH.

METAIIPEJAMETHBIE PE3VYJIBTATDBI

MertanpenMeTHble pe3yiabTaThl OCBOCHHUS Y4eOHOro mpenMera «XUMHUsS» Ha ypOBHE CpPEIHEro oO0Iiero o0pa3oBaHUS
BKJIFOUYAIOT:
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3HaYUMBIE UIsI (DOPMHUPOBAHUS MUPOBO33PEHUSI 00YYAIOUXCS MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) 00IeHay YHbIe
MOHATHUS, OTPAXKAIOIINE IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpPA U CHEMU(UKY METOJOB TO3HAHUS, WCIOIb3yeMbIX B
€CTEeCTBCHHBIX HayKaxX (Marepus, BEIIECTBO, DHEPTHs, SIBICHHE, MPOIECC, CUCTEMa, HAy4YHBINH (DAKT, MPUHIIUI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHSs, UCCIIeIOBaHUE, HAOIIONECHHE, U3MEPEHHE, SKCIIEPUMEHT U IpyTHUE);

- YHUBEpcajbHble Yy4eOHbIe JEHCTBUA (ITO3HABATEIbHbIE, KOMMYHHMKATHBHBIC, PETYISATUBHBIE), OOECIEUMBAIOLINE
¢opmupoBaHue (YHKIIMOHAJIBHOW TI'PaMOTHOCTHM M COLMAJIbHONM KOMIIETECHIIMM OOy4YaroluXcs; CIIOCOOHOCTh OOYYaroIIUXCS
HCIIOJIb30BaTh OCBOEHHBIE MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKHUE 3HAHMS U YyHHUBEpCajbHble Y4eOHbIE NIEHUCTBUS B
ITO3HABATENBHOM U COLIMATIBbHOMN IIPAKTHUKE.

MeTaHpe,I[MGTHBIe PE3YIIbTATHI OTpaKaroT OBJIAJICHHC YHUBCPCAJIbHBIMHU y‘-Ie6HI>IMI/I I103HaBaTCJIIbHBIMU,
KOMMYHHKAaTHUBHBIMU WU PCTYJIATUBHBIMU I[eﬁCTBHHMH.

Ilo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE Y4e0OHbIE JeiiCTBUS

Ba3oBble JJornueckue 1elcTBUA:
- CaMOCTOSITEIFHO (POPMYIIMPOBATh U AKTYaJIM3UPOBATh MPOOIEMY, BCECTOPOHHE €€ paccMaTpHUBaTh;
- OMIPENIEIIATH 1NN IeSITEIbHOCTH, 3aaBasi HapaMeTPhbl U KPUTEPUH UX JOCTUXKEHUS, COOTHOCUTD PE3YNIbTAaThl ICATEIBHOCTH C

NIOCTABJIEHHBIMU LIEJISIMU;

- ACIIOJIB30BAaTh [P OCBOECHUH 3HAHUN NPUEMBI JIOTHYECKOTO MBIIIJIEHUS — BBIIEISATh XapaKTEPHbIE IPU3HAKU MTOHATUN U
yCTaHaBJIMBAaTh UX B3aUMOCBA3b, UCIIOJIb30BaTh COOTBETCTBYIOLIME OHATHS AJ11 OObSICHEHUSI OTAEIbHBIX (DAKTOB U SIBICHHIA;

- BBIOMPATh OCHOBAHUS U KPUTEPHUH JIs KJIACCU(PUKAIIMU BEUIIECTB U XUMUYECKUX PEAKIUI;

- YCTaHABJIMBAaTh MPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEKy U3yYa€MbIMU SIBICHUSIMU;

- CTPOUTH JIOTHUECKHUE PACCYKICHUS (MHIyKTUBHBIE, I€TyKTUBHBIE, 10 aHAJIOTUH ), BBISBISITH 3aKOHOMEPHOCTH U POTHUBOPEUMS
B paccMaTpUBAEMBbIX SIBICHUSX, (POPMYIHPOBATH BBIBObI U 3aKIIOUECHUS; IPUMEHSTH B IIPOLIECCE MMO3HAHMS, UCTIOIb3yEMbIE B
XUMUU CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIU, IPEOOPA30BBIBATH MOJICIIbHBIE NIPEICTABICHUSI — XUMHUUECKUHM 3HAK (CUMBOI)

DIIEMEHTA, XUMHUYECKas Qopmysa, ypaBHEHHE XUMHUYECKOM peakiMu — TMPU PEIICHUH Y4eOHBbIX I103HABATENbHBIX U
MPAKTUYECKUX
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3aga4, IPUMCHATD HA3BAHHBIC MOJACJIBHBIC ITPCACTABICHNA JIA BBIABIICHUA XaPAKTCPHLIX IIPU3HAKOB N3YYACMBbIX BCIICCTB U
XUMHNYCCKHX pGaKHHﬁ.

ba3oBbie HCCJICA0BATC/IbCKUC HeﬁCTBHHZ

- BJIaJICTb OCHOBAMUM MCTOAOB HAYYHOTI'O ITO3HAHHWA BCIUICCTB U XUMHUYCCKHUX peaKuHﬁ;

- (I)OpMYJII/IpOBaTL OCJIN U 3a1a49M1 UCCIICAOBAHUA, MCITIOJIB30BATh ITOCTABJICHHBIC U CAMOCTOATCIILHO C(bOpMYJIHpOBaHHLIG
BOIIPOCHI B KAYCCTBC MHCTPYMCHTA ITIO3HAHNA 1 OCHOBBI IJIA (I)OpMHpOBaHI/IH THUITIOTC3BI 110 IIPOBCPKEC IIPABUIIBHOCTHU
BBICKA3bIBA€CMbIX Cy>I(I[€HPII>'I;

- BJIAJICTh HABBIKAMHU CAMOCTOSITEJIBHOTO IUIAHUPOBAHNUS U ITPOBEICHUS YIEHUUECKUX IKCIIEPUMEHTOB, COBEPILIEHCTBOBATH
YMEHUS HAaOII0aTh 3a XOJI0M MPOIIECCA, CAMOCTOATENIBHO IPOTHO3UPOBATh €r0 Pe3yNbTaT, POpMyIUpoBaTh 0000IIEHUS U
BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIBTATOB UCCIEI0BAHMUS, COCTABIATH 0O0CHOBAHHBIN OTUYET O MPOJEIaHHON padoTe;
IpUOOpETaTh ONBIT YUEHUYECKON UCCIIEA0BATEIbCKON U TPOEKTHOM 1€ATENbHOCTH, MPOSIBIATH CHIOCOOHOCTh U TOTOBHOCTbH K
CaMOCTOSATEJIbHOMY MOMCKY METOJIOB PEIIEHUS MTPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3INYHbIX METOJIOB TO3HAHUS.

Pabora c nundopmanmei:

- OPUEHTUPOBATHCS B PA3IMUYHBIX HCTOYHUKAX HHPOpMAIMK (HAydHO-TIONY/SIpHASI TUTEpATypa XUMHUUECKOTO CO/Iep KaHus,
CIpaBOYHBIE MOCOOMs, pecypchl UHTepHETA), aHATM3UPOBaTh HHGOPMALIUIO PA3IMYHBIX BUJIOB U (POPM MPEACTABICHUH
KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTD;

- popMynupoBaTh 3aMpOCHl U MPUMEHSIThH Pa3IMYHbIE METOJIbI IIPU TIOUCKE U 0TOOpE MH(popMauu, HEOOXOTUMOM JIJIst
BBITIOJTHEHMSI YU€OHBIX 3a]1a4 ONpeIeIEHHOTO THIIA;

- an06peTaTL OIIBIT UCIIOJBb30BAaHUA I/IH(l)OpMaI_[I/IOHHO-KOMMyHI/IKaTI/IBHBIX TEXHOJIOTUM U Pa3INYHBIX IIOMCKOBBIX CHUCTCM,;

- CaMOCTOSITEIHHO BRIOMPATh ONTUMATBHYIO (hOpMy TpeicTaBIeHUs HHMOpMauK (CXeMbl, Tpaduku, TuarpaMmMbl, TAOIHIIHI,
PUCYHKH U JIPYTHE); UCTIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPENICTBA MPHU padOTE ¢ XUMUIECKOW MH(POpMAITUEH: TPUMEHSTh
MEXKIpeIMeTHbIC ((PU3NUECKHE U MAaTEeMAaTUUECKUE) 3HAKU U CUMBOJIBI, (DOPMYJIbI, a00OpeBHATyPhbl, HOMEHKIJIATYPY; UCIIOIb30BaTh
1 TIpeoOpa30oBbIBATh 3HAKOBO-CUMBOJIMUECKHUE CPEICTBA HATTISIAHOCTH.

KoMMyHUKaTHBHBbIEe YHUBeEpPCaJIbHbIE YUeOHbIE 1eiiCTBUSA:
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- 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYXIaE€MOM TeMbI B XO/I€ IMaIora W/Uiu IUCKYCCUH, BHICKA3bIBATh U/JIEH,
bopMyITHPOBATh CBOW MIPEIJIOKEHUS OTHOCUTEILHO BBITIOTHEHUS TIPEIJIOKESHHON 3a1a4H;

- BBICTYNATh C IPE3CHTAIMEN PE3y/IbTaTOB MTO3HABATEIBLHOM ACATEILHOCTHU, MOTYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO
CO CBEPCTHHKAMU TIPH BBHITTOJIHCHHH XUMUYECKOTO SKCTICPUMEHTA, TPAKTUIECKON pabOThI IO UCCIICIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pean3allui yueOHOro MpoekTa u (GOopMyJIMpOBaTh BRIBOABI IO pe3yJibTaTaM IMPOBEIEHHBIX
UCCJIeI0BaHUN MyTEM COIIACOBAHUS MO3UIUMHI B X0/1€ 0OCYKI€HUSI 1 0OMEHA MHEHUSIMU.

-PerysiTuBHBIC YHUBEpPCaIbHbIC YUeOHbIE 1CHCTBUA

CaMOCTOATCIIBHO IIAHUPOBATH )51 OCYHICCTBIIATH CBOIO ITO3HABATCJIbHYIO ACATCIBbHOCTD, OIIPCACIIAA e€ menu
" 3a1a491, KOHTPOJIHUPOBATH U I10 MCPC HGO6XOI[HMOCTI/I KOPPCKTHUPOBATH HpeﬂHaFaCMBIP'I AJI'OPpUTM ,Z[GﬁCTBPIfI IIPpX BBIITOJIHCHHUH

y4eOHBIX U UCCIEA0BATEIBCKUX 33]1a4, BIOMPATh Hanboiee A3(p(HEKTUBHBIN CIOCO0 MX PEHIEHUS C YYETOM IMOIYYEHHUS! HOBBIX
3HAHUI O BEHIECTBAX U XUMHUYECKUX PEAKIIUIX;

- OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JESITEIbHOCTH Ha OCHOBE CaMOaHaln3a u
CaMOOILICHKH.
IHNPEIMETHBIE PE3VJIBTATHI 10 KJIACC
[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHnyecKkas XuMHUsh OTPa)kKaror:

- c(hOpMHUPOBAHHOCTh MPEJCTABICHUN O XUMUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POIH XHUMHHU B
MO3HAHUU SIBJICHUM MNpUpObl, B (POPMUPOBAHUM MBINUICHUS] U KYJIBTYPhl JIMYHOCTH, €€ (PYHKIIMOHAJIBLHON T'PaMOTHOCTH,
HEOOXOMUMOMN [IJIsi PENICHHsS] MPAKTUYSCKUX 3a7ad W DKOJIOTHYECKH OOOCHOBAHHOTO OTHOINICHUS K CBOEMY 3J0POBBIO H
MPUPOJTHOM Cpelie; BIaJeHUEe CUCTEMON XMMHUUECKUX 3HAHUM, KOTOPasi BKIIKOYAET: OCHOBOIOIATAIOIIUE MOHATHS (XUMUYECKUI
AIIEMEHT, aTOM, JJIEKTPOHHAsl O00O0JIOYKA aToOMa, MOJIEKYNA, BAJEHTHOCTb, JJIEKTPOOTPUIIATELHOCTh, XMUMHYECKasi CBS3b,
CTpyKTypHas ¢dopmyna (pa3BépHyTas U COKpalI€HHAs), MOJIb, MOJSpPHAs Macca, MOJSPHBIM O0BbEM, YITICPOAHBIA CKEJIET,
byHKIMOHAIBHAS TPYINa, pajuKal, W30MEpUsl, U30MEphI, TOMOJIOTUUECKUNA Psii, TOMOJIOTH, YTJIEBOJOPOIbI, KUCIOPOJ U
a30TCO/IEpIKAIE€ COCIMHEHUSI, MOHOMEp, TMOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYISIPHBIE COCAUHEHUS), TCOPUH U
3aKOHBI (TEOpHs CTPOEHHUs oprannyeckux Bemects A.M. byTiepoBa, 3akOH COXpaHEHHUs MacChl BEIIECTB);
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- 3aKOHOMEPHOCTH, CHMBOJINYECKHAN SI3bIK XMMUU; MUPOBO33PEHUECKHUE 3HAHMS, JIEKAIIUE B OCHOBE IIOHUMAHMS TPUYUHHOCTH
U CHCTEMHOCTH XUMHYECKUX SIBJICHHH, (PAKTOJOTMUYECKUE CBEIEHUS O CBOWCTBAX, COCTAaBE, IOJYYEHUU M OE30M1aCHOM
MCITOJIb30BAHUM BAXKHEUIIINX OPraHMYECKUX BEIIECTB B OBITY U IPAKTUUECKOU JEATEIbHOCTH YEIIOBEKA;

- ¢(hopMHUPOBAHHOCTH YMEHHIA BBIABILITE  XapaKTEpPHBIE IIPU3HAKA  ITOHATHH,

yCTaHaBIMBAaTh UX B3aUMOCBS3b, HCIIOIB30BaTh COOTBETCTBYIOLIME MTOHATHUS IIPU OIIMCAHUU COCTaBa, CTPOCHUS U NPEBPaLCHUN
OPTraHUYECKUX COCTUHEHNI;

- c¢(OpPMUPOBAHHOCTh YMEHHMHM HCIOJB30BaTh XMMHMUYECKYI0 CHUMBOJHMKY JUIsl COCTABJICHUS MOJIEKYISPHBIX M CTPYKTYpPHBIX
(pa3BEépHyTOH, COKpAIIEHHOW) (OPMYII OPraHMYECKHUX BEIIECTB M YPaBHEHUH XMMUYECKUX PEaKLUd, U3rOTaBIUBaTh MOJEIU
MOJIEKYJI OpPraHUYECKHUX BEIIECTB IJIs WILTIOCTPAUMU MX XMMHUYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS; CHOPMHUPOBAHHOCTh
YMEHUHN yCTaHABIMBATH MMPUHAIJICKHOCTh W3YYEHHBIX OPraHUYECKHX BEIIECTB M0 UX COCTABY M CTPOCHHIO K ONPEAEIEHHOMY
KJIacCy/TpymnIe COeIUHEHUH (yIIIeBOAOPOAbI, KUCIOPOI U a30TCOAEPIKAIINE COSTUHEHUS, BBICOKOMOJIEKYIISIPHbIE COSIMHEHHUS),
JaBaTh UM Ha3BaHUs o cucremarnueckoil HomeHknarype (IUPAC), a Taxxke NpuBOAWUTH TPUBUAIbHBIE HA3BAHUS OTAEIBHBIX
OpraHUYeCKUX BEIIECTB (ITUJICH, MPOMWIECH, AlETUJIEH, STUICHINIUKOJIb, TIHUIEpUH, (eHos, (hopMalbIerui, aleTaibAeru,
MypaBbUHas KHUCIIOTAa, YKCYCHas KHCJIOTa, OJICMHOBAas KHCJOTa, CTeapuHOBas KHCJIOTa, INMIOKO3a, (pyKTo3a, Kpaxmad,
EJUTI0103a, TIIUIH);

- c(pOPMUPOBAHHOCTH YMEHUS ONPEEIATh BUIbl XUMUYECKOUN CBSI3U B OPraHUUYECKUX COCAMHEHUAX (OIMHAPHBIE U KPATHBIE);

- c(hOpMHUPOBAHHOCTh YMEHHUSI NPUMEHATH IOJOKEHHUS TEOPUM CTPOEHHUs oprannuyeckux BemectB A.M. Bbyrtneposa s
OOBSICHEHUsI 3aBHCHUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa MW CTPOEHUS; 3aKOH COXPAHEHHMsS MAacChl BEIIECTB;
c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTAB, CTPOEHUE, (U3MYECKHME W XUMHUYECKHE CBOWCTBA TUIUYHBIX
NpeICTaBUTENECH Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEUIECTB (MeTaH, 3TaH, 3TWIEH, NPONWIEH, aleTuieH, OyraaueH-1,3,
MeTunOyTaauenl,3, OeH30/, METaHOJ, 3TaHOJ, STUJICHIIIUKOJb, TIHULEPUH, (EHON, aleTaldbIeruja, MypaBbUHAs U YKCyCHas
KHUCJIOTBI, TJIIOKO3a, Kpaxmall, LeJUTI0J03a, aMUHOYKCYCHAas KHCIIOTa), WIUTFOCTPUPOBATH T'€HETUYECKYIO CBSI3b MEXAY HUMU
YpaBHEHUSIMU COOTBETCTBYIOLIMX XUMHUYECKUX PEAKIUHN C UCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

- c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UICTOYHUKHU YIIIEBOAOPOIHOTO ChIpbs (HE(PTH, MPUPOIHBIN ra3, yroyb), CIoCoObI
UX NepepabOTKH U MPaKTUYECKOE IPUMEHEHNE NTPOJYKTOB MepepadOTKH; C(HPOPMUPOBAHHOCTh YMEHUN NPOBOAUTH BBIUYUCIICHHUS
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0 XUMHUYECKUM ypaBHEHHSIM (Macchl, 00bEMa, KOJIMUECTBA UCXOAHOTO BEIIECTBA WM MPOYKTa PEaKlUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OAHOTO M3 UCXOAHBIX BEIIECTB WM MPOJYKTOB PEAKIUN);

- chOpMHUPOBAHHOCTH YMEHUH BIAJETh CUCTEMOM 3HAaHUI 00 OCHOBHBIX METOJIaX HAYYHOTO MO3HAHUS, UCTIONb3YyEMbIX B XUMUHU
IpY U3yYCHUM BEUIECTB MU XUMHMUYECKUX SBJICHUHN (HaOMoAeHHE, U3MEpPEHUE, HKCIEPUMEHT, MOJECIUPOBAHKE), UCIIOIb30BAThH
CHUCTEMHbIC XUMUYECKUE 3HAHUS JUISI IPUHSITHS PEIICHUN B KOHKPETHBIX KMU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BELICCTBAMH U
UX IPUMEHEHHUEM;

- c()OpMHPOBAHHOCTh YMEHUW COONIONATh MpaBUJIa MOIb30BAHUS XUMHUUYECKON MOCYAOM U Ja0OpaTOpHbIM O0OPYIOBaHUEM, a
TaK)Ke IMpaBuja OOpallleHHUs C BEUIECTBAMU B COOTBETCTBUM C MHCTPYKLUSMHU MO BBIIOJHEHHIO JIAOOPATOPHBIX XUMHUYECKUX
OTIBITOB;

- c(hopMHpPOBAHHOCTH YMEHUH TIJIAHUPOBATH W BBHITIOJIHATH XUMUYECKHIA SKCIIEPUMEHT (IIPEBpAICHHUS] OPTaHUYECKUX BEIIECTB
IIPU HArPEBAHUM, IOJYYEHHUE STUJIEHA U U3yYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMM OPraHUYECKUX BEILECTB, ACHATYpPALIH
OENKOB MpY HArpeBaHUU, IIBETHBIC PEaKIIMU OCTKOB) B COOTBETCTBHH C MpaBUJIAMU TEXHUKH O€30MacHOCTH MpU OOpaIeHUH C
BELIECTBAMH M JIAOOPaTOPHBIM OOOPYIOBAaHUEM, IPEICTaBIATh PE3yJAbTaThl XUMHUYECKOIO JKCIIEpUMEHTa B (opMe 3amucH
YpaBHEHUHN COOTBETCTBYIOLIMX PEAKIUN U (POPMYIUPOBATH BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

- ¢(hopMHPOBAHHOCTh YMEHUN KPUTHUUECKH aHATU3UPOBATh XMMHUUYECKYIO0 MH(OPMALIKIO, MOTy4yaeMyl0 U3 pa3HbIX UCTOUHUKOB
(cpenctBa maccoBoil uHdpopmaruu, MHTEpHET M Apyrux); chOPMUPOBAHHOCTh YMEHUM COOJIOAAaTh MpaBUiia SKOJIOTHYECKHU
1eJeco00pa3HOro MOBENCHUS B OBITY W TPYIOBOH MAEATENBHOCTH B LEISAX COXPAHEHHSI CBOETO 3/I0POBbSl U OKpYXarollen
NPUPOJHON Cpelbl, 0CO3HABAaTh OMACHOCTh BO3JEHCTBUS HA >KMBBIE OPTraHU3MbI ONPEACIEHHBIX OPraHUYECKUX BEIIECTB,
noHumas cmbicia mnokazarens [IJIK, moscHsATe Ha mnpumepax crnocoObl yYMEHBUICHUS W MPEIOTBPALICHUS UX BPEIHOTO
BO3JICHCTBUS Ha OPTraHU3M YE€JI0OBEKa;

- JUIs1 OOyYaroIMXcsi ¢ OTPAaHMYEHHBIMA BO3MOXKHOCTSIMHM 370POBbs: YMEHUE NPHUMEHSATH 3HAHHUS 00 OCHOBHBIX JIOCTYITHBIX
MeTOAaX MO3HAHMSI BEIIECTB U XUMUYECKUX SBICHUH; IJIS CIEMbIX M CIA0OBUIANIMX OOYYarOIIMXCs: YMEHHE HCIOJIb30BaTh
penbedHO ToueuHyto cucteMy o0o3Hauenuit JI. bpaitna nist 3anucu xumudeckux Gopmyi.
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11 KUIACC

Hpe,ZIMeTHBIG PE3VYIIbTAaThl OCBOCHUS KypcCa ((OGHIEUI N HCOPraHUYICCKasd XUMMUA» OTPAKAKOT:

- C(I)OpMI/IpOBaHHOCTB HpCHCTaBHGHHﬁZ 0 XUMHYECKOU COCT&BHHIOIHGfI CCTCCTBGHHO-Hay"IHOfI KapTHUHBI
Mupa, pojii XuUMHUHU B IIO3HAHUHA SIBIICHUM IIpUupoabl, B CI)OpMI/IpOBaHI/II/I MBIIIJICHUA H KyJIbTypbl JIMYHOCTH, €

(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW JUIS pEIIeHUs NPAKTHYECKHX 3a7ad M OSKOJOTHYECKH OOOCHOBAHHOTO
OTHOULIEHUS K CBOEMY 3J0POBBI0 U IPUPOJHOM Cpele; BIAJEHUE CHCTEMOM XWMHWYECKMX 3HAaHUW, KOTOpas BKJIKOYAET:
OCHOBOIIOJIArarolue MOHATUS (XUMUYECKUI 3JIEMEHT, aTOM, U30TOIl, S-, p-, d- 3JEKTPOHHBIE OPOUTAIIN AaTOMOB, HOH,

MOJIEKYJIa, MOJIb, MOJIIPHBII  00BEM, BaJICHTHOCTh,  3JEKTPOOTPHULATEIbHOCTh,  CTENEHb  OKHUCJICHHS,
XUMUYECKasg CBSA3b (KOBAJIEHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOAHAS), KPUCTALIMYECKAs PEIIETKA, THUIBl XUMUYECKHX

peaKUuil, paCTBOP, AMEKTPOIUTHI, HEATEKTPOJIUTHI, AIEKTPOJUTUUECKAS JUCCOLMALINSL, OKACIIUTEND, BOCCTaHOBUTEIIb,
CKOPOCTh ~ XMMHYECKOU peakiny, XUMHUYECKOE PaBHOBECHE);
- TEOpUU 151 3aKOHBI (Teopus ANEKTPOJIUTUYECKON JUccolmanuu, nepuonudeckud 3axkoH J[.HM.

MenpeneeBa, 3aKOH COXpaHEHUS! MACChl BEILIECTB, 3aKOH COXPAHEHHUS M MPEBPAIICHHS SHEPrUU MPU XUMHUYECKUX PEaKUUsX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHHUS, JIEKAIIUE B OCHOBE IIOHMMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHHUM, (PAKTOJIOTHUYECKUE CBEIACHHUS O CBOICTBaX, COCTaBe, IOJY4YEHUH M OE30MacCHOM
MCIOJIb30BaHUM BaKHEHIIMX HEOPTaHUYECKUX BEILIECTB B OBITY U MPAKTHUECKOM IESTEIIbHOCTH YEJIOBEKa;
c(hOpMUPOBAHHOCTh YMEHUU BBISBIATH  XapaKTEPHBIE IIPU3HAKA  ITOHATHH,
yYCTaHaABIMUBATh UX B3aUMOCBA3b, UCIIOIB30BaTh COOTBETCTBYIOIIME IOHATUS IIPU ONMCAHUU HEOPraHUYECKHUX BEIIECTB U UX
[IpEeBPALCHUN;
- c(hopMUPOBAHHOCTH YMEHUU WCIIOJIb30BAaTh XUMHUYECKYIO CUMBOJIUKY JUIl  COCTaBJICHUS bopmyn
BEIIECTB U YPaBHEHUN XUMHUYECKUX peakuuii, cucremarnueckyro HomeHkaarypy (IUPAC) u TpuBHasibHbIE
Ha3BaHUS OTHEJBHBIX HEOPIaHMYECKUX BEUIECTB (YrapHbIM Tra3, yIIEKUCHBIA ra3, aMMHUaK, raniéHas W3BECTb, HeEram€Has
W3BECTh, IUTHEBAS COMA, TUPUT U JPYTHE);
- c(OPMUPOBAHHOCTh YMEHUUN OMPEAENATh BAJCEHTHOCTh M CTENEHb OKUCICHHUS XUMUYECKHUX HIIEMEHTOB B COEIMHEHUSX
Pa3IMYHOrO COCTaBa, BUJl XMMUUYECKOM CBA3M (KOBAJIEHTHAsl, HOHHA, METAJJINYECKasi, BOJOPOAHA) B
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COCIMHECHMUAX, TUN KPUCTAJUIMYECKON pPEmIETKM KOHKPETHOTO BellecTBa (aTOMHas, MOJICKY/IsipHas, HOHHas,
METaJUTNYECKasi ), XapaKTeP CPe/ibl B BOAHBIX PACTBOPaX HEOPraHUYECKUX COCAUHEHUN;
- chOpMHUPOBAHHOCTh YMEHHM yCTAHABIIUBATH MPUHAIIC)KHOCTh HEOPTAHMYECKUX BEIIECTB MO UX COCTaBY K OMPENCIEHHOMY
KJIaCCy/TpyIIe COCIWHECHWHA (MPOCTHIC BEIMIECTBA — METAJUIBl MU HEMETAaJUIbl, OKCHJBI, OCHOBAHUS, KHCIIOTHI, aM(oTepHBIC
TUAPOKCHUIBI, COJIH);
- c(OpPMHUPOBAHHOCTh YMEHHM paCKphIBaTh CMBICH mepuoaudeckoro 3akoHa /.M. MenpaeneeBa u JIEMOHCTPHUPOBATh €ro
CHUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO U MIPOTHOCTHYECKYIO (DYHKIIHUH;
- ¢(OpMHPOBAHHOCTh YMEHHUN XapaKTEPHU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKHUX OJJIEMEHTOB 1—4 TIepuoaoB
[lepuoanyeckoil cucteMbl xumMudeckux 3nnemMeHToB .M. MeHeneeBa, ucnonb3ysl MOHATHS «S-, P-, d-2IIEKTPOHHBIE OpOUTATIN,
«OHEPreTUYECKUE YPOBHU», OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHYECKHMX DJIIEMEHTOB U  HX
COEIMHECHUH MO0 nepuogam u rpynmam [lepuoguyueckon cucteMbl xumudeckux aneMmeHToB .M. MeHneneena;

- ¢c(hOpMHUPOBAHHOCTh YMEHUIN XapaKTEePU30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA HEOPraHUYECKUX BEIIECTB

pa3IMYHBIX KJIACCOB,  IOATBEPKAATh CYLIECTBOBAHUE TE€HETUYECKOU CBsI3U MEKITY
HEOPraHU4€CKUMHU BEIIIECTBAMHU C TOMOIIBIO YPAaBHEHUM COOTBETCTBYIOIIMX XHUMHUYECKHUX  PpPEaKIUK;
c(hOpMHUPOBAHHOCTh  YMEHHUS KJ1acCU(ULIMPOBATH XUMHUYECKHUE peaKuuun

M0 Pa3au4HbIM MpU3HAKaM (YUCIY M COCTaBy pearupyrouux BEUIECTB, TEMIOBOMY 3(PQeKTy peaklunH, U3MEHEHUIO CTeNeHen
OKHUCJIEHUS AJIEMEHTOB, 0OpaTUMOCTH PEAaKLUH, YYACTUIO KaTaiu3aTopa); chOpMUPOBAHHOCTh YMEHHI COCTABISIThH YPABHEHHS
pEeaKIyii pa3IMYHbIX TUIIOB, MTOJIHBIE U COKPAIIEHHBIC YPaBHEHUS PEaKlUuii HOHHOTO 0OMEHa, YUYUThIBAsl YCIOBUS, MPH KOTOPHIX
ATU PEAKIIUU UAYT 10 KOHIIA;

- ¢hOPMUPOBAHHOCTh  YMEHHI MPOBOAUTh PEAKLUHMH, MOATBEPKIAOIINE KAY€CTBEHHBIN COCTaB Pa3IMYHBIX
HEOPraHMYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM IYTEM HOHBI, NPUCYTCTBYIOIIME B BOAHBIX PAaCTBOpPaxX HEOPraHUYECKUX
BEIIECTB; CHOPMUPOBAHHOCTh YMEHUU PacKpbIBaTh CYIIHOCTb OKHCIIUTEJIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI
MOCPEACTBOM COCTABIICHUS SJIEKTPOHHOTO OanaHca STHUX pPEeaKIuii;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCHUMOCTH CKOPOCTH XMMHYECKOW PEAKIMH OT Pa3IUUHBbIX (PAKTOPOB; XapakTep
CMEILIEHHS] XMMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTHU OT BHeIIHero Bo3aeiicTBus (npuniun Jle [llatense);
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- c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XMMHUYECKHE IMPOIIECCHI, JIEKAIIUE B OCHOBE MPOMBIIUICHHOTO MOTyYEHUs
CEpPHOM KHCIIOTHI, aMMHaKa, a Takke CHOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHITUIIAX U JKOJIOTHUECKUX
mpo0eMax XUMUYECKOTO MPOM3BOACTBA; CHOPMHUPOBAHHOCTH YMEHHM TPOBOIWUTH BBIYUCICHHS C MCIOIB30BAHUEM TOHSTHS
«MaccoBasi J0JIsl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHM Ta30B MPU XUMUYECKHUX PEAKIUSAX, MAcChl BEIIECTBA WIIU
o0bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe€ WM OObEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMHM BEILECTB,
TEI10BOro 3 PeKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHMS MACChl BEILIECTB, IPEBPAIICHUS U COXPAHCHUS SHEPTUH;

- c()OpMHPOBAHHOCTh YMEHHUU COONIONATh MpaBUJIa MOJIb30BAHUS XUMHUUYECKOM MOCYAOM M Ja00paTOpHbIM O0OPYIOBaHUEM, a
Tak)Ke MpaBuja OOpaIIeHHs C BEIIECTBAMHU B COOTBETCTBHU C MHCTPYKIMSMH IO BBIOJHEHHIO JaOOPATOPHBIX XUMHUYECKUX
OTBITOB; C(OPMUPOBAHHOCTh YMEHUH IJIAHUPOBaTb W BBINOJHATh XMUMHUYECKHI SKCIEPUMEHT (pa3fioKeHHE MepoKcHuaa
BOJIOPOJIa B MPUCYTCTBUM KaTajlM3aTopa, ONPEEICHUE CPEIbl PACTBOPOB BEILIECTB C MOMOIIbIO YHUBEPCAIBHOIO MHAMKATOPA,
BIMSIHUE Pa3UYHBIX (DAKTOPOB Ha CKOPOCTh XUMHUYECKOW PEAKIMH, PEaKlMd MOHHOTO OOMEHa, Ka4eCTBEHHBIC PEaKIMH Ha
cynbdar-, kKapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHUS, PEIICHHE SKCIIEPUMEHTANBHBIX 3a/1ad Mo TeMaM «MeTamisD U
«Hemeramib») B COOTBETCTBUU C NpaBUJIAMU TEXHUKHU O€30MACHOCTH NIpU OOpalleHHH C BEUIECTBAMH M J1aOOPaTOPHBIM
00OpylOBaHUEM, MPEACTABIATH PE3YIbTaThl XUMHUYECKOTO SKCIEPUMEHTa B (pOpME 3alUCU ypaBHEHUH COOTBETCTBYIOLIUX
peakuui u
(dbopMynHpOBaTh BEIBOJBI HA OCHOBE ITHX PE3yJbTaTOB; CHOPMUPOBAHHOCTh YMEHHUHN KPUTHIECKH aHATM3UPOBATh XUMHUECKYIO
MH(OPMAIHIO, TOTYYaeMYyIO U3 Pa3HbIX UCTOYHHUKOB (CpeCcTBa MaCCOBOM KOMMYHMKalMK, HTEpHET U Ipyrux);
- chopMUPOBAHHOCTHh YMEHUM COOTIONATH TTPaBUIa KOJIOTHUECKH 11E€JI€CO00Pa3HOTO MOBEICHUS B OBITY U TPYIOBOM
JESTEIILHOCTH B IIEJISIX COXPAHEHUS CBOETO 3I0POBbS U OKPY’KaIOIIEH MPUPOAHON Cpeibl, 0CO3HABAThH OMACHOCTH BO3/ICHCTBUS Ha
’KUBBIC OpPTaHU3MbI OTIPEACIEHHBIX BEIIECTB, MOHUMast cMbIc Tokazarens [1/IK, moscHsaTs Ha mpuMepax crocoObl yMEHBIIICHUS
Y TIPEJOTBPAIICHUS UX BPEAHOTO BO3JICHCTBUSI HA OpPTraHU3M YeJIOBEKa;
- JUTs 00YYaIOIUXCsl C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBBSI: YMEHUE MPUMEHSTH 3HAHUSI 00 OCHOBHBIX JOCTYITHBIX
METOAaX TMO3HAHMSI BEIIECTB U XUMUYECKUX SIBIICHUMN; JJIS CIETBIX U CIa00BUAAIINX 00yUJaIONTUXCs: YMEHHE UCTIOIh30BaTh
penbedHO ToueuHyto cucteMy obo3Hauenuid JI. bpaitns nis 3anucu xumudeckux Gopmyi.
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10 KVIACC
Haumenosanue

No KomnnuectBo OCHOBHEIE BUJIBI JIEITEIILHOCTH
pa3leNoB U TeEM [IporpammHoOe coaepkaHue

n/m 4acoB oOy4Jaronuxcs

y4eOHOro npeMera

Pasnen 1. Teopernyeckue 0CHOBbI OPraHMYeCKONH XUMHH

1.1

[Ipeamer
OpraHUYEeCKON XUMUU.
Teopus crpoeHus
OpraHUYEeCKUX
coequHeHni A.M.
bytieposa

3

[Ipenmer opraHnyecKon Xumun: €€
BO3HUKHOBEHUE, PA3BUTUE U 3HAUYCHUE
B IMOJTyY€HUH HOBBIX BEIIECTB U
MarepuanoB. Teopus CTpOeHHs
OpraHUYEeCcKUX coeauHeHnd A.M.
bytneposa, €€ OCHOBHBIE TIOJIOKEHHUS.
CrpykTypHbI€ (POPMYITBI OPTaHUYECKUX
BEILIECTB. [ OMOIOTHs, U30MEPHUSL.
XUMHYECKAs CBSI3b B OPTaHUYECKUX
COCIMHEHUAX: KPaTHBIE CBS3H, G- U T-
CBSI3H.

[Ipencrasnenuie o knaccuduxauu
OpraHuyecKux BeniecTB. HoMenkiarypa
OPraHUYECKUX COCAUHEHUMN
(cucTeMaTnyeckasi) U TPUBUAIbHBIC
Ha3BaHMS BAKHEUIINUX MPEACTABUTEIECH
KJIACCOB OPraHUYECKHUX BELIECTB.
JKCNePUMEHTATbHbIE METOAbI

PackpbIBaTh CMBICIT U3y4aeMbIX OHATHI
(BBISIBIISITH MX XapaKTEPHBIE MPU3HAKH),
YCTaHABJIMBATh UX B3aUMOCBSI3b.
[IpUMEHSTh MONOKEHUS TEOPUU
CTPOEHUSI OPTAHUYECKHUX BEIIECTB

A. M. bBytnepoBa 111 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEIIECTB OT

UX COCTaBa U CTPOCHHUS.

Hcnons30BaTh XUMUYECKYIO CUMBOIUKY
JUJISl COCTaBIICHUS] MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaII€HHON) (OpMyJT OpraHUIEeCKUX
BEIILIECTB.

OnpenensiTe BUIbI XUMUYECKOW CBSI3U
(omuHapHbIe, KpaTHBIE) B OPTaHUYECKUX
COCTMHEHUSX.

PackpsiBare poJib OpraHuyvecKon

XUMHUHN B mpupoac,
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U3yYeHUs BelleCTB U UX
NpeBpalieHu:

Jlemoncmpayuu:

d O3HAKOMJICHHE ¢ oOpa3iaMu
OpPraHUYECKHUX BEIECTB U MaTepuaiaMu
Ha WX OCHOBE;

d OMBITHI IO IIPEBPALIECHUIO
OpraHMYECKUX BEIIECTB MPU HarpeBaHUU
(rutaBneHue, oOyTJIMBaHUE U TOPEHUE).

a JlaboparopHblie OIIBITHI: a
MOJIEJTMPOBAHUE MOJIEKYJl OPraHUYECKUX

BCIICCTB

XapakTepu30BaTh €€ 3HAUCHUE B
HKUZHU YeJioBeKa,
WJUTIOCTPUPOBATh CBSI3b c
JIPYTUMHU HayKaMHU.

HaGmtonats 1 onuchIBaTh
JIEMOHCTPAIIMOHHBIE OIBITHI; TPOBOJIUTH
U OMKCHIBATH J1a0OPATOPHBIC OMBITHI U

MPaKTUYECKHUE PAOOTHI

Hroro no pasneny

Pazpnes 2. YriieBogopoanbl

2.1

[IpenensHbIe
YIIIEBOJOPOJIBI —
aJKaHBbI

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH psAl. MeTaH u 3TaH —
IPOCTEUIINE MTPEICTABUTENN AJIKAHOB:
COCTaB, XMMHUYECKOE CTPOCHHE,
¢uznyeckre u XUMUYEeCKHUe CBOMCTBA
(peakiuu 3aMelleHus U TOPeHUs),
HAXOXKJIEHUE B MIPUPOJIE, MTOIYyUCHHUE U

IIPUMEHEHHE

PackppiBaTh CMBICT H3y4aeMbIX
MOHSATUM (BBISIBJISATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBATh X
B3aMMOCBSI3b, UCIIOJIb30BaTh
COOTBETCTBYIOIIIUE MOHATUSL TIPU
OINKMCAHUU COCTABA, CTPOCHHUS U
MPEBPAILICHAN OPTaHUYECKUX
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2.2

Henpenenbusie
YIJIEBOIOPOJIBL:
AJIKCHBI, aJIKaJIUCHBI,
AJIKUHBI

AJIKEHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKUM psii. DTUIICH —
MIPOCTEUILINN NTPEACTABUTEND ATTKEHOB:
COCTaB, XUMHYECKOE CTPOCHUE,
bu3nYecKre U XMMUYECKHEe CBOMCTBA
(peakuuu TUIPUPOBAHUS,
rajJoreHUPOBAHMUS, TUAPATALUH,
OKHCJICHUS ¥ TIOJIMMEPU3AITUHN )
HAXO0XJCHUE B IIPUPOIE, IMOJIYUYCHUE U
MIPUMEHECHHUE.

Ankaauensl: OytagueH-1,3 u
MeTWIOyTaaueH-1,3, XuMmuyeckoe
CTPOCHHUE, pEAKIIUS TTOJIUMEPHU3ALINH,
MpUMEHEHHE (IS CHHTE3a MPUPOTHOTO
Y CUHTETHYECKOTO KaydyKa U PE3UHBI).
AJIKMHBI: COCTaB U OCOOCHHOCTH
CTPOCHMS, TOMOJIOTUYECKUN PSI.
ALIETUJICH — POCTEUIINIA PEICTABUTEID
AJIKWHOB: COCTaB, XUMUYECKOE CTPOCHUE,
bu3nYecKre U XUMUYECKUEe CBOMCTBA
(peakuuu ruIpUPOBaHUS,
rajoreHUpOBaHUs, TUIpaTallUd TOPECHHUS),
HaXO0XJICHUE B MPUPOE, TOTYUCHUE U
MIPUMEHEHHUE

COCIMHEHU.

Hcnonb30BaTh XUMAYECKYIO CHMBOJIUKY
JUISL COCTaBIICHUS] MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIIEHHON ) (OPMYIT OpraHIMUECKIX
BEILIECTB.

YcranaBnuBaTh IMPHUHAIJIC)KHOCTD

BCIIECTB K OINPEICICHHOMY  KJaccy
YIJIEBOJAOPOJIOB 0 COCTaBY U CTPOEHHUIO,
Ha3bIBaTh UX

10 CUCTEMATUYECKON HOMEHKJIATYpE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJIENIbHBIX TIPEICTaBUTEIICH
YIJIEBOJOPOJIOB.

OnpenensiTe BUAbI XUMUYECKON CBA3U B
MOJIEKYJIaX YIJIEBOJIOPO/IOB;
XapaKTepU30BaTh 3aBUCUMOCTD
pPEaKIMOHHON CITIOCOOHOCTH
YIJIEBOJOPOJIOB OT KPaTHOCTH
KOBAJICHTHOM CBS3H.

XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, Gu3nIecKue u
XUMHYECKUE CBOMCTBA, BAXKHCUIIINC
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2.3 | ApoMaruueckue ApeHbl: 6€H3011 U TOITYOJ, COCTaB, CHOCOOBI TTOMTyYEHUST TUITMYHBIX
YIJIEBOJOPO/IBI XUMHYECKOE CTPOCHHUE MOJIEKYIL, MIPEACTABUTENIEN Pa3IMYHBIX KJIACCOB

¢usznyeckre u XUMUYECKHUEe CBOMCTBA yIJIEBOJOPOJIOB (MeTaHa, 3TaHa,

(peakuuy raJJoreHUPOBaHUS U JTUJICHA, allIETHUJICHA, 6yTaz[HeHa -1,3,

HI/ITpOBaHI/ISI), IMOJIYYCHHUC U 6@]—[30_]]3, TQ_]]yoJ]a).

npuMeHeHue. Binsiane Oexsona Ha BbIABIATE T€HETUYECKYIO CBSI3b MEKIY

OpraHu3M YCJI0BCKaA. I'eneTnueckas YIIIEBOAOPOJAMHA UM IIOATBEPKIATH eé

CBA3b YITICBOAOPOJOB HAJINYHUE YPaBHEHUAMHU
COOTBETCTBYIOLIUX XUMHUYECKUX
peakuuin c HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYII.

2.4 | IlpuponHsle [Ipupoansiii ra3. [lonyTHeie HE(TAHBIE Xapakrepu3oBaTb UCTOYHUKU
HMCTOYHHUKHU ra3el. HedTh u e€ npoucxoxaeHue. YIJTICBOJIOPOTHOTO CHIPhS (HEDTH,
YIJIEBOJOPOJIOB U UX CnocoObl iepepaboTku HEPTH: IPUPOAHBIH Ta3, Yroyb), CIOCOOBI HX
nepepadoTKa MepEeroHKa, KPEKUHT (TEPMUUYECKUH, nepepaboTKU U MPAKTHYECKOE

KaTanuTuieckuid). Ilpoaykrel
nepepadoTku He)TH, UX IPUMEHEHUE B
IPOMBIIIEHHOCTHU U B OBITY.
KameHHslii yroib ¥ MPOIyKThI €70
nepepadoTKHu.

JKcnepuMeHTaJIbHbIE

MeTOAbl H3yYeHHsl BellecTB

U MX NpeBpALLleHHU:

O JleMoHCTpanuu:

d kosutekiu «HedTe» u «Yromby;

MPUMEHEHHUE TI0JTy94aeMbIX MPOITYKTOB.
Hcrmonp30BaTh €CTECTBEHHO-HAYYHBIE
METOJIbI IO3HAHUS — ITPOBENICHUE,
HaOJIIOJICHUE U OTMUCAHUE XUMUYECKOTO
SKCIIepUMeHTa (JTa0OpaTOPHBIE OTBITHI U
MPaKTUIECKUE PAOOTHI).

CrnenoBath npaBuiiaM 0e30MacHOM
paboTHI B J1aOOpaTopuu TpH
WCITOJIb30BAHUM XUMHUYECKOH TIOCY/IBI U
00Opy/mOBaHus, a TAK)KE TIPaBHIIaM
oOpareHus c BEIecTBaMu B

32



OenepanbHas padouas nporpamma | Xumust. 10—11 knaccel (6a30BbIi yPOBEHB)

d BujieopparmenT «Bynkanuzaius
PE3UHBI.

O JIabopaTopHbIE OMBITHI:
d Ka4eCTBECHHOE
yriepona u

OpraHUYECKUX BEIIECTBAX;

oTpe/ieTICHHE
BOJIOPOAA B

O O3HAKOMJICHUC C O6paSI_IaMI/I

riacTMacc, KaydykoB W pe3uHbl; [

MOJICJINPOBAaHHE MOJIEKYJ
yIJIEBOAOPOJIOB U
rajoreHONPOU3BOIHBIX. d

[IpakTruueckue paboTHI:
No 1. ITomydyeHue 3TUIIEHA U U3YUYEHUE €TO
cBoicTB. PacuétHrle 3agaun:

d ONpEJEICHUE MOJIEKYISIPHON
(opMyIbl OPraHUYECKOTO BEIIECTBA
10 MacCOBBIM JOJISIM aTOMOB
XUMHUYECKHUX DJIEMEHTOB;

pacu€rel O YPABHEHHUID XHMHUYECKON
peakuumn

COOTBETCTBUM C MHCTPYKLHUSIMU
BBITIOJIHEHUSI TAOOPATOPHBIX OIBITOB U
MPAKTUYECKUX PaOOT MO MOIYYECHHUIO U
U3YUYEHUIO OPraHUYECKUX BELIECTB.
IIpencraBuaTs pe3ynbrarsl
IKCIEPUMEHTA B (hOpME 3aIUCH
YPaBHEHUI COOTBETCTBYIOLIUX
peaKklMii U JeaaTh BbIBOABI HA UX
ocHOBE. [IpoBOAUTH BBIUKUCICHUS IS
OINPEIEICHHS] MOJIEKYAIPHOU (POpMYIIbI
OpPraHUYECKOTO BEUIECTBA, IO
YPaBHEHUIO XUMUYECKON PEAKIIUH.
CamMOCTOSATENBHO IUIAHUPOBATH U
OCYLIECTBIIATH CBOIO [T03HABATEIBHYIO
JeATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B IPYIIOBON yueOHOM
JEeATEIBbHOCTH

Hroro no pasneny

13

Paznen 3. Kucsiopoacoaep:xamue OpraHudecKue CoeIuHEHM s
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3.1

Cruprtsl. eHon

[IpenenbHbIE OJTHOATOMHBIC CITUPTHI:
METaHOJI ¥ 3TAHOJ, XUMHYECKOE
cTpoeHHe, PU3NIECKUEe U XUMUUIECKHEC
CBOMCTBA (pEaKIUU C aKTUBHBIMU
MeTaJlJIaMH, TaJIoT€HOBOJOPOIaMH,
ropeHue), npuMeHenue. Bogopoanas
cBsi3b. Duznonornueckoe AeicTBre
METaHOJIa ¥ ATAHOJIa HA OPTaHU3M
YeJioBeKa.

MHOT0aTOMHBIE€ CIIUPTHI: ITUICHIIIUKOb
Y TIIMICPUH, XUMHUYECKOE CTPOCHHE,
bu3nUecKrue U XMMHUYECKHE CBOMCTBA
(B3aUMOJICMCTBHUE CO MICIOYHBIMU
MeTaJUTaMH, Ka4eCTBEHHAs pEeaKIus Ha
MHOTOQTOMHBIE CITUPTHI).
dusnoornyeckoe AeHCTBUE Ha
opraHusM uenoBeka. [I[pumenenne
TJIUIEpPUHA U dTUIIeHIHUKOs. Denon.
CrtpoeHue MoJieKyibl, (GU3NYECKue 1
XUMHYECKHE CBOMCTBA (heHOoIa.
ToxcuuHOCTH (peHoIIa, ero
dbusznonornyeckoe AecTBUEe Ha
opraHusM 4enoBeka. [I[pumenenne
dbenona

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATUH (BBISIBIISITh HX XapaKTEPHBIE
MIPU3HAKH ), YCTAaHABIMBATh UX
B3aUMOCBS3b, UCII0JIb30BaTh
COOTBETCTBYIOLIUE TIOHATHUS TIPU
ONMCAaHUM COCTaBa, CTPOCHUS U
IIPEBPAILCHUI OPraHNYECKUX
COCIMHEHUN.

Hcronb30BaTh XUMAYECKYIO CUMBOJIUKY
JUISl COCTABJICHUS] MOJIEKYSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIl€HHON) (hOpMyJ OpraHu4eCKUX
BELIECTB.

YcTanaBiaMBaTh NPUHAJIE)KHOCTD
BELIECTB K OIPENEICHHOMY KJIaccy II0
COCTaBy U CTPOEHMIO, HA3bIBAaTh UX I10
CUCTEMAaTHUYECKOW HOMEHKJIIATYPE;
IPUBOJUTH TPUBUAIbHBIE HA3BAHUS
OTIENBbHBIX PEICTABUTENEH

KU CJIOPOACOAECPKAIINX COCTUHEHHM.
XapakTepu30BaTh COCTAB, CTPOEHUE,
npuMeHeHue, Gu3nuecKue u
XUMHYECKUE CBOMCTBA, BAXKHCUIIINAC
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3.2

AJbACTUIBI.
KapOoHOBBIE KUCITOTHI.
CnoxxHble 2QUpbl

Anpaerunbl: hopMambIAETHIT U
areTaabJACTU/l, XUMHIECKOE CTPOCHHE,
bu3HYecKre U XUMHIECKHIE CBOMCTBA
(peakuuy OKUCIICHUS U BOCCTAHOBJICHHUS,
KaueCTBEHHBIC PEaKIINH), TOJTyIeHUE U
IpUMEHEHHE.

OIHOOCHOBHBIE MPEICITBHBIE
KapOOHOBBIE KHCIIOTHI: YKCYCHasI
KHCJIOTa, XUMHYECKOE CTPOCHHUE,
bu3NYeCcKre U XUMHIECKHIE CBOMCTBA
(oOmIue cBOMCTBA KUCIIOT, peaKIus
ATepUPUKALINN ), TOTyUYECHUE U
npuMmeHeHue. CTeapruHOBasi U OJICMHOBAS
KHCJIOTHI KaK MPEICTABUTEITN BBICIITIX
KapOOHOBBIX KUCJIOT. Mbljia Kak COJH
BBICIIMX KapOOHOBBIX KUCIIOT, UX
MOIOLIEE IEUCTBHUE.

CrnoxxHble 23Ul KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIOT. [ HAPOIH3 CIOXKHBIX
a¢upoB. JKUpbI Kak MPOU3BOTHBIC
[JIMIIEpUHA B BBICIIHX KapOOHOBBIX
KUCIIOT. [ maponus :Kkupos

CrocoObI TTOJTYYEHUS TUITUYHBIX
Ipe/ICTaBUTENIeN pa3IUYHbIX KJIACCOB
KHUCIIOPOICOACPKAIINX COCAMHEHUI
(MeTaHoOMa, 3TaHONA, [TIUIEPUHA,
dbenomna, popmanbpaeruaa,
aneTagbAeruia, yKCyCHON KUCTIOTHI,
[JTIOKO3BI, Caxapo3bl, Kpaxmana,
TIEJUTIOJIO361 ); BBISIBIISITh TEHETHICCKYIO
CBSI3b MEXTy HUMU U TIOJITBEPIKIATh €€
HAJIMYHAE YPaBHEHUSIMU
COOTBETCTBYIOITUX XUMHUYECKUX
peaKuil ¢ UCOJIb30BAHUEM
CTPYKTYpPHBIX (POpMYIJI.

OnuceIBaTh COCTaB, XUMHUECKOE
CTPOCHHE U IPUMEHCHHUE KUPOB,
XapaKTeprU30BaTh UX 3HAUCHUE IS
KU3HEICATSTLHOCTH OPTaHU3MOB.
Oco3HaBaTh OMaCHOCTH BO3ICUCTBUSL HA
YKUBBIC OPTaHU3MBbI OIIPEIEIICHHBIX
OpraHUYECCKUX BEIISCTB, MOSICHATh Ha
puMepax CrocoObl YMEHBIIICHUS W
PEIOTBPAIICHUS UX BPEITHOTO
BO3JICHCTBUS Ha OPTaHN3M YEJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIC
METO/IbI IO3HAHMS — TPOBEJICHUE,
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HaOJIOIEHUE ¥ ONTUCAaHNE XUMUIECKOTO
JKCIIEpUMEHTA (JTa0OPATOPHBIE OIBITHI U
MpaKTUYECKUE pabOThI).

CnenoBarb npaBuiiaM 0e30MacHON
paboThl B 1abopaTopuu MpH
UCIIOJIb30BaHUM XUMUYECKON TOCY/IbI
1 000pyIOBaHUs, a TAKKE IPaBUIaM
oOpallleHusI C BEIIECTBAMU B
COOTBETCTBUM C MHCTPYKLHUSAMU
BBITIOJTHEHUS T1a00paTOPHBIX OMBITOB
U IIPaKTUYECKUX pabOT MO NOTYyYEHUIO
¥ U3yYEHUIO OPTaHUYECKHUX BEIIECTB.
[IpencraBisaTh pe3ynbTarhbl
HKCIIEpUMEHTa B (hopMe 3aliCH
YpaBHEHU COOTBETCTBYIOIINX
peakuuii ¥ enarh BHIBOABI HA UX
ocHoBe. [IpoBoAMTH BEIYMCIICHUS
JUTSL OTIPEJICIICHUST MOJIEKYIISIPHON
(bopMyIbl OpraHMYECKOro BELIECTBA,
10 YPaBHEHHUIO XUMUYECKON pEaKIIHH.
CaMOCTOSATENBHO TUIAHUPOBATH U
OCYIIECTBJISITh CBOIO TIO3HABATEIHHYIO
NESITEIBHOCTh; IPUHUMATh aKTUBHOE
ydacTue B TpYIIOBON yueOHOU
JESITEIIbHOCTH
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3.3

YrieBoasl

VYIeBoabl: COCTaB, Kiaccu(pUKalus
yIJIEBOOB (MOHO-, IU- U
noyicaxapu/ibl). [JroKo3a — MpocTenImii
MOHOCaXapu:

O0COOEHHOCTHU CTPOCHHUSI MOJIEKYJIbI,
bu3NYecKre U XMMHUYECKHE CBOMCTRA
IJIIOKO3bI (B3aUMOJICHCTBUE C
ruapokcugoM Meau(1l), okucienue
aMMHaYHBIM PaCTBOPOM OKCHJIA
cepeodpa(l), BoccTaHoBIICHUE,
OpOKEHUE TITIOKO3bI), HAXOXKICHUE B
PUPOJIE, TPUMEHEHUE TITIOKO3bI,
Ouosoruyeckas poiib B
KU3ZHEJIEATETbHOCTH OpraH1u3Ma
yenoBeka. PorocunTtes. OpykTo3a Kak
M30MEP MIIIOKO3BI.

Caxapo3a — nIpeCcTaBUTENb JUCaXapUuIoB,
TUIPOJIN3 Caxapo3bl, HAXOXK/ICHHE B
pupoJe U nmpuMeHenue. Kpaxmai n
LEJUTIONI03a KaK PUPOIHBIE MOTUMEDBI:
CTPOEHUE KpaxMalia U LEJUII0I03bI,
bu3NYecKre U XMMHUYECKUE CBOMCTBA
Kpaxmana (TUAPOJIN3, KaueCTBEHHAs
peaKIus ¢ UOJAOM).
JKCIEePUMEHTAJIbHbIEC METOAbI
U3y4eHHs BelleCTB U UX
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npespamenuii: 0 JlaGoparopHsie
OTIBITHI:

d TOPEHHE CIIUPTOB;

d B3aUMOJICVCTBHE IJIMIEPUHA C
rugpokcuaom meau(1l);

d Ka4eCTBEHHBIE peakiuu
anbJAEeTUIOB (OKHUCICHHE aMMHAYHBIM

pacTBOpoM  OKcuga  cepebpa U
THJIPOKCUJIOM

menu(Il));

d B3aUMOJICHCTBHE  KpaxMmajia ¢
nonoM. O TlpakTuueckue paboOTHI:

Ne 2. CpolicTBa pacTBOpa YKCyCHOM
KHUCJIOTHI.

O PacuérHblie 3amauu:

d ONpeEeIeHUE MOJIEKYISIPHON
(opMyIbI OPraHUYECKOTO BEIIECTBA
10 MacCOBBIM JOJISIM aTOMOB
XUMHUYECKHUX AJIEMEHTOB U IO Macce
(00BEMY) MPOAYKTOB CTOPAHUS;

pacu€rbl MO YPAaBHEHUIO XUMHUYECKOU
peakuuu

Uroro no pazneny 13
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Paznen 4. A30Tc0)1ep>lcamne OPraHNY€CKHUEC COCINHCHUSA

4.1 | AMUHBL.
AMUHOKHUCIIOTHI.
benku

3

AMHHBI: METWJIAMUH — MPOCTEHIINI
IIPEICTABUTEID aMUHOB: COCTaB,
XUMHUYECKOE CTpOEHUuE, (PU3NYECKHE U
XUMHUYECKHE CBOWCTBA (peakiuu C
KHUCJIOTaMU U TOPEHUs1), HAXOXKICHUE B

PUPOJIE. AMHHOKHCIIOTBI KaK
am(poTepHbIE OpraHUYECKHE
COCJIMHEHUSI. dusnueckue u

XUMHYECKHE CBOWMCTBA aMHUHOKHCIIOT
(Ha mpuMepe THILINHA).

buonornyeckoe 3Ha9YCHNE aMUHOKHUCIIOT.
CuHTe3 MenTUI0B.

benku kak MpUpoIHBIE MTOIUMEPHI.
[lepBuuHas, BTOpUYHAs U TPETUYHAS
CTPYKTypa OeJIKOB. XUMHUUYECKUE
CBOICTBa OENKOB: THIPOJIU3,
JIeHATypalusi, KaueCTBEHHbIC PEaKIINU
Ha OCJIKH.

JKCNePUMEHTAIbHbIE METObI
H3y4eHHsI BellecTB U UX
NpeBpallieHn:

O JlemoncTparuu:

0 nenarypanusi O€JIKOB NMPU HATPEBAHUH,
[[BETHBIE PEaKIUU OEIKOB

PackpbIBaTh CMBICT U3y4aeMbIX
MOHATUH (BBISIBISTH UX

XapaKTepHbIE MPU3HAKH),
YCTaHABIIUBATh UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE
MOHSATUSI TPU ONMCAHUU COCTaBa,
CTPOEHUS U MPEBPALICHUI
OpraHUYECKUX COCAUHEHUM.
Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUISl COCTaBJICHHS] MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIEéHHOn) (opMysl OpraHuYeCKUX
BEIIECTB.
Onpenensite MPUHAJIEKHOCTh
BEILECTB K OMPENEIICHHOMY KJIaccy Mo
COCTaBY U CTPOEHUIO, HA3bIBATh UX

M0 CUCTEMATUYECKOW HOMEHKIIATYPE;
NPUBOJANTH TPUBUAJIbHBIC HA3BAHMS
OTAEJIbHBIX MIPEACTABUTEIIEH.
XapaxkTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, Gu3nIecKue u
XMMHUYECKHE CBOMCTBA, BAXKHEHUIIIHE
CrocOObI TTOTYYCHUS TUTTMYHBIX
MpeACTaBUTEIICH a30TCOEpKAIIINX
COeIMHEeHU (MeTUIaMUHa, NIIUIIUHA,
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OCJIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOHCTBA OEJIKOB; MOSICHSITH
Ha TIpUMepax 3HaueHue OCIKOB s
opranm3ma 4enoBeka lMcrnonap3oBarh
€CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUS — HAOJI0AaTh U OTIMCHIBATH
JIEMOHCTPAIIMOHHBIN YKCTICPUMEHT.
CaMocCTOsTENBHO TIJIAHUPOBATH U
OCYIIECTBIISATH CBOIO TIO3HABATEIHHYIO
NEeATEILHOCTh; IPUHUMATh aKTHBHOE

y4acTHe B TPYIIIOBOM yueOHOM
NEeATeIIbHOCTH

Hroro no pazgeny 3

PasjeJ. 5. BoicokoMoJieKyIsIpHbIE COCAUHEHUS
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5.1

[LimacTmaccsl.
Kayuyku. Bonokna

OCHOBHBIE IOHATHS XUMUU
BBICOKOMOJIEKYIISIPHBIX COCMHEHUN:
MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTEIEHb NOJUMEPU3ALIUN, CPEIHSS
MoJIeKyIsipHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUHN — MOJUMEPU3ALUA U
nosukoHaeHcanus. [limactmaccel
(MOAMATUIIEH, TTOJTUITPOIIHIIEH,
HOJUBUHWIXJIOPUL, TIOJTUCTUPON).
HarypanbHblii 1 CHHTETHYECKHE
Kay4yKH

(OyTanMeHOBbIH, XJIOPOTPEHOBHIN U
U30MPEHOBbIN). BookHa: HaTypaibHbIe
(XJI0TOK, EPCTh, WENK), HCKYCCTBEHHBIE
(amreTaTHOE BOJIOKHO, BUCKO32),
CUHTETHUYECKHE (KallpoH U JaBCaH).

IKCIEePUMEHTAIbHbIC METOAbI
U3yYCHHUS BeLeCTB M UX
NpeBpalIeHu:

O JleMoHcTpanuu:

d O3HaKOMJICHHE c obOpa3zamu
IPUPOIHBIX W HMCKYCCTBEHHBIX BOJIOKOH,
IacTMacc, KayuyKoB

BJ'I&I[CTB N3y4aCMbIMU XUMHUYICCKNMU
MMOHATHUAMM: PACKPBIBATH CMbICJI
HN3y4aCMbIX MIOHSTUN U IMPUMCHATD OTH
IMOHATHA IIPH OIMMCAHUN COCTAaBa U
CTPOCHHA BBICOKOMOJICKYJIAPHBIX
OpraHN4YCCKHX BCIICCTB,

JJIA OOBSICHCHHS OTACIIBHBIX (I)aKTOB u

SIBJICHUU.

Hcnonp30Barh XUMUYECKYIO CUMBOJIUKY
JUTSI COCTABIIEHUSI CTPYKTYPHBIX (hOpMYIT
BEILIECTB U YPABHEHHUI PEAKLIHU
IIOJIMMEPU3ALIMU U TIOJIUKOHICHCALINH.
OnuceiBath COCTaB, CTPOEHUE,
OCHOBHBIE CBOMCTBA Kay4yyKOB, Haubosee
pacrpoCcTpaHEHHBIX BUJIOB IIACTMACC,
BOJIOKOH; IPUMEHEHUE B PA3TUYHBIX
OTpacCIIAX.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TTO3HAHUS — HAOJIIOIATh U
OTHCHIBAThH JEMOHCTPAIIUOHHBIH
AKCIIEPUMEHT

Hroro no pazneny
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OBIIEE KOJIMYECTBO
YACOB I10 [TPOI' PAMME

34
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11 KVIACC
HanmMmenosanune
No KommuectBo OcHOBHBIE BUIBI AESITEILHOCTH
pa3leNoB U TeEM [IporpammHoOe coaepkaHue
TI\IT JacoB 00y4Jaronuxcs

y4eOHOTro npeaMera

Paznen 1. Teopernyeckue 0CHOBbI XMMHUU

1.1 | CtpoeHue aToMOB. 3 Xumuyeckui anemeHT. Atom. CocTas PackpbIBarh CMBICIT U3y4aeMbIX TOHATHI
Iepuoauyeckun aToMa, U30TOMbIL. JIEKTPOHHAS (BBISIBJISITH MIX XapaKTEPHBIE MPU3HAKH),
3aKOH U 000J109Ka. DHEPreTUUECKUE YPOBHU, YCTaHaBJIMBAaTh UX B3aUMOCBS3b.
[lepuonuyeckas TIOIYPOBHH. ATOMHbBIC OpOHUTAIH, S-, PackpsIBarh CMBICIT IEPUOANYECKOTO
cucTeMa p-, d-, f-onemenTsl. OCOGEHHOCTH 3akoHa /[. 1. MeHnpaeneeBa u
XAMHUYECKUX JIEMOHCTPUPOBATH €TO

pacnpenesneHus JICKTPOHOB 110
anemenToB JI.U.

CHUCTEMAaTHU3H 10
opOuTaIsIM B aTOMax MaJbIX U PYIOHIYIO,
Mennesneesa OOBSICHUTENBHYIO M IPOTHOCTUYECKYIO
OOJBIINX MEPUOAOB. DIEKTPOHHAS
byHKIUY.

KOH(UTYpaIusi aTOMOB.

TlepHOmIIeCKii 3aK0H U XapakTepu30BaTh AMEKTPOHHOE

Teproauueckas CcHCTeMa CTPOEHHE aTOMOB XMMHUYECKHUX
XUMHYECKUX  iementos  JI. . AJIEMEHTOB |—4 epHoaoB, NCIIONb3Ys
MenpeneeBa. CBs3b MEPUOIUUECKOTO MOHSTHSA §-, P-, d-DNEKTPOHHBIE
3aKOHa U opOuTaNIH, SHEPTETUYECKUE YPOBHHU.
[lepuoauyeckoii cucTeMbl OOBACHATH 3aKOHOMEPHOCTH
XUMHYECKHUX AIIEMEHTOB C WU3MEHEHUS CBOMCTB XUMHYECKUX

COBPEMEHHOU TEOPUEH AJIEMEHTOB U UX COCAUHECHUN IO

CTPOEHHUS aTOMOB. IICpHOZIaM H IPyIIIIaM

ITepnognueckor cucTemMbl
3aKOHOMEPHOCTH M3MEHEHUS

. 1. 1. Menpgeneena
CBOMCTB XUMHYECKHUX
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AJIIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTHIX U CIIOKHBIX BEILIECTB
0 TpyNIaM U Mepruoiam.
3HayeHue NePHOANIECKOrO
3aKOHA U CUCTEMbI XUMHYECKUX
snemenToB JI.W. Menneneera B
Pa3BUTHHU HAYKH.

JKCNepUMEHTAJIbHbIE MeTO/AbI
U3y4YeHM S BelIEeCTB U 170,
npespamenuii: 0 Jlemoncrpanuu:

Bunpr tabnun «Ilepuoguyeckas cucrema
XAMHUYECKUX AJIEMEHTOB

.. Menaeneenay

1.2

CrpoeHue BemecTna.
MHoroo6pasue
BELIECTB

CrpoeHnue BeniecTBa. XMMUYECKas CBSI3b.
Bunpbl (koBasieHTHAs! HEMOJISIpHAS U
NoJIsIpHAs, MOHHAs, MEeTaJJTnYecKas) u
MEXaHU3Mbl 00pa30BaHUsI XUMUYECKON
CBs13M (OOMEHHBIN U
JIOHOPHOAKIENTOPHBIN). Bogopoanas
CBSI3b.

BaneHntHoCTb.
DIEKTPOOTPUIATENBHOCTh. CTENEHb
okucieHus. KaTnoHbI 1 aHMOHBI.

BemecTa MONEKyISIpHOTO U

PackpbIBaTh CMBICI H3y4aeMbIX
MOHSTUH (BBIIETSATH UX XapaKTEPHbBIC
MIPU3HAKHN ) U IPUMEHSATH 3TH TTOHATHS
NP OITUCAHWH COCTaBa U CTPOCHUS
BEIIECTB, /ISl OOBSICHEHUS OTICITBHBIX
(haKToB U SBICHUH.

OnpenensaTs BUIbI XUMUYECKOHN CBSI3H
(KOBaJICHTHOM, HOHHOM,
METAJUTNYECKOW, BOAOPOIHON) B
COCTMHCHHUSX; THUIT KPUCTAJUTHYECKON
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HEMOJIEKYJIIPHOTO CTPOCHHUSI.
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTBA.
Tunsl KPUCTATUTMUECKUX PEUIETOK U
CBOMCTBA BEIECTB.
[lonsitTue o0 JAUCHIEPCHBIX
Hctunnubie pactBOpbl. KonnuecTBEeHHbIE
XapaKTEPUCTUKU PACTBOPOB (MaccoBas

CHCTCMax.

TOJIse BELIECTBA B pacTBope).
Knaccudukanus HEOPraHUYeCKUX
COEIMHEHU. Homenknarypa
HEOPraHUYECKHUX BEILECTB.
JKCIEepUMEHTAJIbHbIC MeTOAbI
U3y4eHUs BelleCTB u 170.¢
NpeBpPaLleHUI:

O JlemoHcTpauuu:
0 Momenu KpUCTAUTMYECKUX PELIETOK.
00 PacyérHble 3a1a4u:

O pacdCThI C UCIIOJIBb30BAHUCM ITIOHATHA
«MaccoBas J0Js1 paCTBOPECHHOI'O
BCIICCTBa»

PELIETKHA KOHKPETHOIO BELIECTBA.
OnpenensaTs BaJEHTHOCTh U CTEIICHb
OKUCJICHUS XUMUYECKUX DJIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIO COCTaBA.
IIpoBOIUTH BEIYMCIICHUSA

C HUCIIOJIB30BaAaHHUCM ITOHATHUA «MaCCOBas

JIOJISI BELIECTBA B pacTBOpe». BrnaneTs
M3y4a€MbIMH XUMHYECKHUMU
MOHATUSIMU.

OOBICHATH 3aBUCUMOCTh CKOPOCTHU
XUMHYECKOU PEAKIINU OT PA3JINYHbBIX
(hakTOpoB.

OnpenensaTe XxapakTep CMEIICHUS
XUMHYECKOIO PaBHOBECHUS B
3aBUCUMOCTH OT BHEIIIHETO
BozneicTBus (npuniun Jle lllarense).
CocTaBisiTh ypaBHEHHS PEaKIUil
Pa3IMYHBIX TUIIOB; MOJIHBIE U
COKpAILIEHHBIEC YPAaBHEHUS pEAKIUI
HOHHOTO OOMEHA, YUYUTHIBAs YCIOBUSI,
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1.3

XUMHYECKHE
peakiuu

Xumnueckas peaxuus. Knaccudukanus
XUMHYECKUX PEAKIINI B HEOPTAHUYECKON
Y OPraHUYeCKON XUMUHU. 3aKOH
COXPaHEHMs MacChl BEILIECTB; 3aKOH
COXpaHEHHUS ¥ IPEBPALICHUS SHEPTUU
IPU XUMUYECKUX PEAKLIHSIX.

CKoOpoCTh peakiuu, €€ 3aBUCUMOCTb

OT pa3nu4HbIX (pakTopoB. OOpaTuMbIe
peakuuu. XuMUYECKOE PaBHOBECHE.
@akTOpBI, BIHASIOLIME HA COCTOSTHUE
XUMUYECKOTO PABHOBECHSI.

[Tpuanmn Jle [larensbe.
DNEKTPOIUTHUYECKAST JTUCCOLUALMS.
CunbHble U cradble 3JIEKTPOJIUTHI.
Cpena BOIHBIX pacTBOPOB BEILIECTB:
KHCasg, HEWTpaibHas, IIeJOoYHasl.
Bonopoansiii  noxazarens  (pH)
pactBopa. Peakiun MOHHOTO
oOMeHa B  OpraHM4eckol U
HEOPTraHUYECKON XUMUH.

OKHUCIUTENBHO-
BOCCTaHOBUTEIIHLHEIC pEeaKIuH.
ITonsitue 00 AIIEKTPOIU3E

pacIuiaBoB U paCTBOPOB COJIEH.

[Ipumenenue AIIEKTPOIIN3A.

IIPU KOTOPBIX 3TH PEAKIIUU UAYT /10
KOHIIA.

Hcnons30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl IT03HAHUS — IPOBEICHUE,
HaOJIOZICHUE M OTMCAHNE XUMUYIECKOTO
AKCIIEpUMEHTA (JEMOHCTPAIMOHHBIE U
71a60paTOPHBIC OMBITHI, MPAKTHYECKUE
PaboTHI): IO OMPECTCHUIO CPEJIbI
BOJHBIX PACTBOPOB BEILIECTB, PEAKIIUI
MOHHOTO 0OMEHA, BIUSHUIO Pa3TUYHbIX
(hakTOpOB Ha CKOPOCThH PEAKIIUH.
CrnenoBaTh IpaBUiaM MOJb30BaHUS
XUMHUYECKOU MOCYA0W U J1a00paTOpHbIM
000pyTOBaHUEM.

[IpencraBiarh pe3ynbTaTbl XUMUUYECKOTO
AKCIIEpUMEHTA B (hOpMeE 3amucu
YPAaBHEHUM COOTBETCTBYIOLIUX PEAKLINI
U JIeJaTh BBIBOJIBI HA UX OCHOBE.
[IpoBOAUTH BBEIYUCIICHUSI TIO
YpPaBHEHUSIM XUMUUYECKUX PEaKIUil, B
TOM YHCJIE TEPMOXUMHUYECKUE PACUETHI

46



®denepanpHas padovas mporpamma | Xumust. 10—11 kmaccer (6a30BbIN ypOBEHB)

JKCNePUMEHTAIbHbIE MeTObI
U3yYCHUSA BeLIECTB U HX
npeBpalleHu:

O JleMoHCcTpanuu:

d pa3IoKEHNE MTEPOKCHUIA
BOJIOPOJia B MPUCYTCTBUU
karanuzaropa. O JlabopaTtopHbie

onbIThL: 0 mpoBeieHUE peakiuit
MOHHOTO OOMEHa;

d ONPEAEIIEHUE CPENIbI PACTBOPOB
BEILIECTB C TOMONIBI0 YHUBEPCAIBHOTO
VH]INKaTOopa.

* [IpakTuyeckue paboThI:

Ne 1. Bniusaue paznuyHbix (PakTOpoB Ha
CKOPOCTb XUMHUYECKOW PEAKIIHHU.

* PacuéTHrle 3agaun:

O pacueTbl MO ypaBHEHUSIM XUMHYECKUX
peakiuit, B TOM qucJe
TEPMOXUMHUYECKUE PACUETHI

Hroro o pazgeny

13

Pasnen 2. Heoprannueckass Xumus
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2.1

MeTamiel

Mertainel. [lonoxenue meTanios B
[lepuoauyeckoil cucTeMe XUMHUYECKHUX
sneMeHToB. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB
MeTasuioB. O6me puznyeckue CBocTBa
MetajuioB. [I[puMeHeHne MeTaioB B
ObITY, Ipupoze u TexHuke. CriiaBbl
METAJUIOB. DIIEKTPOXUMHUYECKUAN PAJT
HanpspKeHu MetaiuoB. O01ue
crocoObI MOTYy4YEHUs METAJIIOB.
Koppo3zust MetaiioB. CriocoObl 3aUThI
OT KOPpPO3HH.

OO611ast XxapakTepUCTHKA METAJIIOB
maBHbIX oarpynn (IA-rpynma, ITA-
rpynna) Ilepuoanueckoit cuctTemMsl
XUMHUYECKUX AJIEMEHTOB. AJTFOMUHHM.
AmMdorepHbIe CBOMCTBA OKCHIA U
TUAPOKCUAA ATFOMUHHSL.

OO6mr1ast XxapakTepUCTHKA METAJIOB
no0ounbIx noarpytmi (b-rpymnm)
[Tepuoandeckoi CUCTEMBI XUMUYECKUX
AJIEMEHTOB: M€/lb, IUHK, XPOM, JKEJIE30.
Baxxneiinme coequHeHUI MeTaJIOB
(OKCHIbI, TUAPOKCH/IBI, COJIH).
JKCNePUMEHTATbHbIE METO/bI
U3y4eHHs BellecTB U UX

PackpbIBaTh CMBICIT U3y4aeMbIX OHATHI
(BBLIETISATH UX XapaKTEPHbIC TPU3HAKH )
Y TIPUMEHSTh 3TU MOHATHUS MPU
ONMCAHUU COCTAaBA U CTPOEHHUS BEIIECTB,
JUTs1 OOBSICHEHUS OTICIBHBIX (PaKTOB U
SIBJICHUU.

OOBACHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOWCTB 3JIEMEHTOB —
METAaIJIOB U UX COCANHEHUI C

Y4ETOM CTPOCHUS UX aTOMOB U
nonoxenus B [lepunonmueckon

CHUCTEME XMMUYECKHUX AEMEHTOB /I,

N. Menneneesa.

Xapaktepu3oBarh (OIMUCHIBATh) OOIIHE
XUMHYECKHE CBOMCTBA METAJIJIOB, X
BOKHEMIIUX COCAUHEHUM, TOATBEPKAAs
ATO ONHCAHUE MPUMEPAMH YPABHEHUU
COOTBETCTBYIOIINX XUMUYECKUX
pEaKUMil; IPUMEHEHUE METAJUIOB B
Pa3JIMYHBIX 00IACTIX, a TAKKE
WCIOJIb30BAHUE UX ISl CO3/IaHUS
COBPEMEHHBIX MATEPUATIOB U
TEXHOJIOTHUM.

OnuchIBaTh CIOCOOBI 3aIIUTHI METAJIIOB

OT KOPPO3HHU.
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npepamenuii: 0 JlemoHcTpanmu:
O xomnekuust «MeTajibl U CIUIaBbI».

d JlaGoparopHbl€  OIIBITHI: d
B3aMMO/ICHCTBHE

AJIIOMUHUA C paCTBOpaMM KHCIIOT H

THIPOKCUAA
mienouei; [ xauecTBEeHHBbIE peaKIUu
Ha KaTUOHBI METAJIJIOB.

* [IpakTuueckue padoTHI:

Ne 2. Pemenue skcriepuMeHTaIbHbBIX
3a7a4 1o reme «MeTtauiby.

* PacuéTHrle 3amaun:

O pacuersl Macchl (00bEMa, KOTHMYECTBA
BEILIECTBA) TMPOAYKTa pEaAKIUU, €Clu
OJTHO U3 BENIECTB JIaHO B BHUJIE pacTBOpa
C ONpPEACIICHHOW MacCOBOM  JOJen
PacTBOPEHHOIO BEIIECTBA

PackpbIBaTh CyIIHOCTH OKACIUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHMA
OCPEJICTBOM COCTAaBJICHUS
ANIEKTPOHHOTO OajlaHCca ATUX PEaKIIUil.
[IpoBoauTH peakiuu, NOATBEPKIAIOIINE
XapaKTEPHbIE CBOMCTBA U3yYaeMbIX
BELIECTB, PACIIO3HABATH OIBITHBIM
IIyTEM UOHBI METAJLIOB,
IPUCYTCTBYIOUIUE B BOIHBIX PACTBOPAX.
Hcrnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI T03HAHMS — IIPOBENICHHUE,
HaAOJIOZEHUE U OITMCAHUE XUMUYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPAMOHHBIE U
1a00paTOpHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpencraBiars pe3ynbrarsl
XUMUUYECKOTO IKCTIEPUMEHTA B hopme
3aMKMCH YPaBHEHUN COOTBETCTBYIOLIUX
peaKkiuil 1 fenaTh BHIBOABI HA UX
OCHOBE.

CrnenoBarh mpaBujIaM MOJb30BAHUS
XUMHUYECKOU MOCYI0M U TaO0paTOPHBIM
obopynoBanueM. [IpoBoauTh
BBIYKCIICHUS 110 YPABHEHUSIM
XUMUYECKHUX peakuuid. CaMoCTOsATENBHO
MJIAaHUPOBATH U OCYUIECTBISITH CBOIO

49



®denepanpHas padovas mporpamma | Xumust. 10—11 kmaccer (6a30BbIN ypOBEHB)

[I03HABATEIIbHYIO JEATEIBHOCTD;
[IPUHUMATh AKTUBHOE Y4YacCTHE B
IPYMIOBOM y4eOHOM NesTENbHOCTH
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2.2

Hemeramsl

Hewmerannel. [lonoxxeHne HeMeTalJIOB B
[Tepuoanyeckoil cucTeMe XMMHYECKHUX
anemenToB J[.1. MenaeneeBa u
0COOEHHOCTH CTPOCHHMSI AaTOMOB.
du3UYeCKHEe CBOMCTBA HEMETAIIOB.
AJIOTpONUS HEMETAIIJIOB (Ha IpUMEpe
KHCJIOpOJIa, cephl, pocdopa u yrieponaa).
XUMHYECKUE CBOMCTBA BAKHEUIIINX
HEMEeTaJIoB (rajJoreHoB, CEephl, a30Ta,
docdopa, yrinepona u KpeMHHUS).
Okcuapl HEMETaJIOB.
Kucnoponconep:xaliye KAcaoThI.

Bonoponnsie coelMHEHUSI HEMETAIIOB.
JKcnepuMeHTaJIbHbIE

MeTOAbl M3y4YeHHs BelIeCTB

U ux npeBpamenuii: 0O
JlemoHncTpanuu:

O 00pas3Ibl HEMETAIIIOB;

O B3aMMO/JEHCTBHE MEIU C a30THOM
KHUCIIOTON Pa3INYHOMN KOHIIeHTpauu. [
JIabGopaTtopHbI€ OMBITHI:

* Ka4eCTBEHHBIE PEAKI[MU HAa aHUOHBI U
KaTUOH AMMOHHSI.

* [IpakTuyeckue pabOTHI:

No 3. PenieHue s3KkCiepuMEHTAIbHBIX

PackpbIBaTh CMBICIT U3y4aeMbIX TOHATHI
(BBIACIISITH UX XapaKTePHbBIC MPU3HAKH )
Y TIPUMEHSTH 3TU TOHSATHUS IPU
ONMCAHUU COCTaBA U CTPOEHHUS BEILIECTB,
JU1s1 OOBSCHEHUS OT/CIbHBIX (DAKTOB U
SIBIICHU.

OOBICHATH O0IITHE 3aKOHOMEPHOCTH B
W3MCHCHHHU CBOMCTB HEMETAIIJIOB U UX
COCIMHEHUM C YUYETOM CTPOCHMS UX
aTOMOB M IIOJIOXKCHHS B
[Teproauueckoit cUCTEME XUMUYECKUX
anemenToB 1. 1. Menneneena.
Xapaktepu3oBarh (OIMUCHIBATH) OOIIHE
XHMUYCCKHE CBOMCTBA HEMETAIIJIOB, UX
BOKHEMIINX COCAUHEHUM, TOATBEPKAas
ATO ONHCAHUE MPUMEPAMH YPAaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX
pEeaKLHil.

XapakTepu3oBarh BIUSHUE

HEMETaJIOB U UX COCAMHEHUU Ha
’KUBBIC OPTAaHU3MBbI; OMTUCHIBATh
MPUMEHEHHUE B Pa3IMYHbIX

00J1aCTAX MPAKTUUECKOM

JIESATCIBHOCTH YEJI0OBEKA.
[TonTBepkaarh CyIeCTBOBAaHUE
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3a11a4 110 TeMe «HemeTrauieny.

* PacuérHrle 3a1aUM;

d O pacyeTsl Macchl BEIIECTBA HIIN
o0beMa Ta30B MO U3BECTHOMY KOJIMYECTBY
BELIECTBA, MAacCe WU 00bEMY OJIHOTO U3
YUYacTBYIOIIMX B PEaKLUU BEIIECTB;
pacyeThl Macchl (00bema, KOJTUYeCTBa
BEIIECTBA) MPOAYKTOB PEAKIINH, €CITH
OJTHO M3 BELIECTB UMEET IPUMECH

TEHETUYECKON CBA3U MEKY
HEOPTaHUYECKUMU BEILIECTBAMHU C
MTOMOIIIBIO YPaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX
pEaKLHi.

PackpriBaTh CyIHOCTB
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHBIX
PEAKLHI TOCPEICTBOM COCTABJICHUS
AJIEKTPOHHOTO OajaHca 3TUX peakLui.
[IpoBOAUTE peakuuu, MOATBEPKIAIOIINE
XapaKTEPHBIE CBOMCTBA U3yYaeMBbIX
BEIIECTB, PACIIO3HABATH OIBITHBIM IIYTEM
AHUOHBI, IPUCYTCTBYIOIINE B BOJHBIX
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2.3 | CBa3b
HEOPTaHUYECKUX U
OpraHUYECKUX
BEIILIECTB

Heoprannyeckue u opraHn4ecKue
kuciaoTel. Heopranmdeckue u
OopraHu4ecKkue oCHOBaHUA. AMpoTepHbIC
HEOPraHUYECKHUE U OPTAaHUUYECKUE
coenuHeHus. [ eHeTnueckas CBI3b
HEOPraHUYECKUX U OPTaHUYECKUX
BCILICCTB

pacTBopax.

Hcrnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI IO3HAHMS — IPOBENICHUE,
HAOJIOIEHNE U ONTUCAaHNE XUMHUYECKOTO
AKCIIEPUMEHTA (IEMOHCTPAMOHHBIE U
71a00paTOPHBIEC ONBITHI, MPAKTHYECKUE
paboThI).

[IpencraBisaTh pe3ynbTaThbl
XUMHUYECKOTO SKCTIEPUMEHTA B (popMe
3aIMCH YPABHEHUN COOTBETCTBYOLIUX
peaKkLMii U JeaaTh BbIBOABI HA UX
ocHoBe. Cie1oBaTh MpaBHIaM
MOJIb30BAHUSI XUMUYECKOM IMOCYI0U U
1a00paTOpHBIM 000PYIOBAHUEM.
[IpoBOAUTH BBIUKCIEHUS TIO
YPaBHEHUSIM XUMUYECKHUX PEaKLUM.
CamMOCTOSATENBHO IUNIAHUPOBATH U
OCYLIECTBIISATH CBOIO [T03HABATEIBHYIO
JeATEIbHOCTh; IPUHUMATh AKTUBHOE
ydacTue B TpyIIOBON yueOHOU
JeATETbHOCTH

Hroro no pasaeny

17

Pa3gea 3. XuMusd u JKU3HL
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3.1.

XUMUS U )KU3HD

Ponb xumuu B obecnieueHnn
AKOJIOTUYECKOM, SHEPTETUUECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MeauiuHbl. [IoHATHE 0 HAyIHBIX METOAAX
MMO3HAHUS BEIIECTB M XUMUYECKUX
peaKuui.

[IpencraBnenuss 00 O0OMMUX HAyYHBIX
MIPUHITUTIAX TIPOMBIIITICHHOTO TTOTyYICHHUS
BAXHEHIIIMX BEIIECTB (HA TMpuMepax
IPOU3BOJICTBA aMMHUaKa, CepHOU
KHCJIOTBI, METAHOJIA).

UYenmoBek B MUPE BEIIECTB, MATCPUATIOB H
XUMUYECKUX PEAKIIUN: XUMUS U 37I0POBbE
YeJI0BEKa; TPaBHIIa NCITOIH30BAHUS
JICKapCTBEHHBIX MPENaparoB; MpaBuiIa
0€30TmacHOTO MCITOIB30BAHUS TIPEapaToB
OBITOBOM XMMUU B TIOBCETHEBHOMN KU3HHU.
brITOBas XMMHYECKast TPaMOTHOCTh

PackpsiBaTh poJb XMMUU B PEIICHUH
ASHEPIreTUYECKUX, CHIPHEBBIX U
AKOJIOTMYECKHUX MPOOJIEM YeJIOBEUECTBA,
OMUCHIBATH OCHOBHBIE HAITPABJICHUS
Pa3BUTHS XUMHYECKON HAYKH U
TEXHOJIOTUHU.

[IpumensiTh mpaBuia 6€30MacHOT0
oOpallieHusI ¢ BEIIeCTBaMH,
HCIIOIb3YEMBIMU B MIOBCEIHEBHOM
JKW3HU, TIpaBUiia IOBEJCHUS B LIETISX
cOEpeKEHUS 3/IOPOBBS U OKPY KaroIIeh
MIPUPOJHOM CPENbl; TIOHUMATh BPE.l
(omacHOCTh) BO3JIEHCTBUS HA KUBBIE
OpraHU3MbI ONPEETIECHHBIX BEIIECTB
cmbica nokazarens [IJIK, moscHaTs Ha
puMepax crocoObl YMEHbBILIECHUS U
MPEAOTBPAILICHUS UX BPEIHOTO
BO3ICHUCTBHS.

AHanM3upoBaTh U KPUTHUECKU
OIICHUBATh MH(POPMAITHIO, CBSI3aHHYIO C
XUMUYECKUMHU MPOLECCaMU U UX
BIISIHUEM Ha COCTOSIHUE OKPYKAOIIEH
Cpepbl.

Hcnonp30BaTh NOMy4YeHHBIE 3HAHUS U
npeAcTaBiIeHus o cdepax
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NESATETLHOCTH, CBI3aHHBIX C HAYKOH U
COBPEMEHHBIMH TEXHOJOTUSIMH, KaK
OCHOBY JIJI1 OPUEHTAIIMH B BEIOOpE
cBoel Oymytiei nmpodeccuoHaIbHON
NEeSATEeTLHOCTH.

[IpuHuMaTh yyactue B 00CyKJI€HUU
poOJeM XUMUUECKOM U SKOJIOTUYECKON
HaIPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3ULIMIO IO polieMe u
MpenjiaraTb BO3MOKHBIC ITyTH €&

peleHus
Uroro no pazneny 4
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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