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MNOACHUTEJIbHAS 3AIIMCKA

[IporpaMmma mo XMMUU Ha YpOBHE cCpenHero obmiero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoi
Oenepauun», TpeOOBAaHUNH K pe3yjbTaTaM OCBOEHHS (deaepalibHOW 00pa3oBaTebHON
nporpaMMmbl  cpeaHero obmero oo6pazoBanus (DOIT COOQO), mnpencraBleHHBIX B
denepanbHOM rocy1apcTBeHHOM oOpazoBaTenbHoM crangapte COO, ¢ yuérom Konnenuuu
npenofaBaHus yueOHOro mpenMera «XuUMHS» B 00pa30BaTENIbHBIX OpraHU3AUSIX
Poccuiickoit @Denepanuu, peaau3ylOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOTPaMMbl, H
OCHOBHBIX ToOJIokeHUN «CtpaTernu pa3BuThs BocnuTaHus B Poccuiickoit ®denepanuu Ha
nepuoa 110 2025 roga» (Pacniopsixenue [IpasutenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe NporpaMmbl MO XMMHH, K ONPEAEICHHUI0 OO0IIei
CTpaTeruu OOY4YEeHHs, BOCIUTAHUS W Pa3BUTUS OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTO
npenMera «Xumus» ansa 10-11 kimaccoB Ha 6a30BOM YpOBHE COCTABHJIM KOHLIETITYyaJbHBIC
nonoxkeanst GI'OC COO o B3auMOOOYCIIOBJIEHHOCTH IIeJieH, COAepKaHus, pe3yJIbTaTOB
oOy4eHus U TpeOOBaHUM K YPOBHIO MOJITOTOBKHU BBIMTYCKHUKOB.

XuMuueckoe 00pa3oBaHHe, IMOJIYy4aeMO€ BBIMYCKHMKaMU 0011e00pa3oBaTebHON
OpraHM3aliM, SBISETCS HEOThEeMJIEMOW YacTblo uX o00pazoBaHHOCTU. OHO CIIYXHUT
3aBepUIAIOIINM 3TANOM peall3ali Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYLIUX LEJIOCTHOM CHCTEME XHUMHUYECKOTO 00pa3oBaHUsl. DTH LEHHOCTH
KacaroTCs MO3HAHUS 3aKOHOB MPUPO/IbI, GOPMUPOBAHUS MUPOBO33PEHUS U 00IEH KYIbTYpPbI
YellOBEKa, a TaKXKe SKOJOTWYECKM OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3J0POBBIO U
npuponHOil cpene. Peammsyercs xumuueckoe o00pa3oBaHue OOy4alOUIMXCS Ha YPOBHE
cpenHero o0miero oopa3oBaHus CpPeCTBaMU y4eOHOIO MpeaMera «XUMHUS», COAepKaHue U
MOCTPOEHUE KOTOPOTO OIpPEAENICHbl B MpOrpaMMe MO XMMHUHU C YYETOM cHelu(UKd HayKH
XUMUH, €€ 3HAUCHHUS B NTO3HAHWHU MPUPOJBI U B MaTepUATbHON KU3HU OOIIECTBA, a TAKXKE C
y4€TOM 00IIUX e U MPUHIIMIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpennero obmiero oopa3zoBanus B Poccuiickoit deneparun.

XUMHSI Kak OJJIEeMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT oco0yi pojib B
COBPEMEHHOM IMBUJIM3ALIMM, B CO3JaHMM HOBOM 0a3bl MaTepuagbHOM KyabTypbhl. OHa
BHOCUT CBOHM BKJIaJl B (JOPMHUPOBAHUE PAIIMOHAILHOTO HAyYHOTO MBILIUICHUS, B CO3JaHUE
LEJIOCTHOTO MPEACTaBICHUS 00 OKPY’KaloIeM MUpPE KaK O €JUHCTBE MPUPOABI U YEIOBEKa,
KoTopoe (opmupyeTcs B XHUMHH Ha OCHOBE IIOHMMAaHHUS BELIECTBEHHOIO COCTaBa
OKPYXAaIOIIEr0 MUPa, OCO3HAHUS B3aMMOCBSI3U MEXKIY CTPOECHUEM BEIIECTB, UX CBOWCTBAMU
Y BO3MOXXHBIMH 00JIACTSIMHU MPUMEHEHHS.

TecHo B3auMOACHCTBYS C JPYIMMU €CTECTBEHHBIMM HAayKaMH, XUMHsA CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpPbI, HEOOXOIUMBIM YCIOBHUEM YCIICIIHOTO TpyAa U
KU3HU Kaxaoro ujeHa oOmectBa. CoBpeMEHHass XUMUS KaK HayKa CO3uaTellbHas, Kak
HayKa BBICOKMX TE€XHOJIOTMI HampaBieHa Ha pelieHHe T00aTbHBIX MPOoOJIeM YCTOWYUBOTO
pPa3BUTHSl 4YEJIOBEUECTBA — CBHIPbEBOM, SHEPreTHMYECKOW, MHIIEBOW, 3KOJIOTHMYECKOU
0€30MacCHOCTH U OXPAHbI 37J0POBbSL.



B cooTBeTcTBUMM C OOIIMMU IENSAMHU M MPUHIUIAMHU CPEAHEro 00Iero oOpa3oBaHMs
comepxkanne mnpeamera «Xumus» (10-11 «maccel, 0a30BBI  ypOBEHb U3YUYCHUS)
OpUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO TOATOTOBKY OOYyYaroluxcs,
HEOOXOJUMYIO UM JJis BbIPAOOTKA MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO
BKJIFOUEHHUSI B KHM3Hb COLIMyMa, MPOJOJDKEHHs] OOpa30BaHHs B Pa3IMUYHBIX O0NACTAX, HE
CBSA3aHHBIX HEITOCPEICTBEHHO C XUMHUE.

CocTapisomUMH TIpeaMeTa «XUMUs» SABIAIOTCS 0a30Bble Kypchbl — «Opranuueckas
xumus» U «OOmass U HEOpraHWYecKas XHMHS», OCHOBHBIM KOMIIOHEHTOM COJEpKaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0230BOM HAYKH: CUCTEMA 3HAHUH M0 HEOPTraHUYECKON XUMUU (C
BKJIFOUCHHEM 3HAHUW W3 OOIICH XMMUHU) U OpraHndeckor xumuu. GopMupoBaHrE TaHHOU
CHUCTEMbl 3HAaHUHM MpPH H3YYEHHH MpeaMeTa OOECleurnBaeT BO3MOXKHOCTh PACCMOTPEHHUS
BCEro MHOI000Opa3usi BEIIECTB Ha OCHOBE OOIIMX MOHSATUM, 3aKOHOB U TEOPUI XUMUHU.

CtpykTypa conaepxaHusi KypcoB — «Opranuueckas xumusi» U «OOmas
HEOpraHuyeckas XuMHs» cHOpMUPOBaHA B MPOTrpaMMe MO XMMUU Ha OCHOBE CHCTEMHOIO
MOJIX0Ja K M3YyUYEHHUI0 yueOHOro Marepuaia M 0OyCJIOBIE€HAa MCTOPUYECKH OOOCHOBAHHBIM
Pa3BUTHEM 3HAHUM HA ONPEAEIEHHBIX TEOPETUYECKUX YPOBHAX. TaK, B Kypce OpraHM4eCKOn
XUMHH BEIIECTBA PACCMATpPUBAIOTCS HA YPOBHE KJIACCHYECKOW TEOPUHM CTPOCHHMS
OpPraHUYECKUX COCIMHEHUN, a TAK)KE HAa YPOBHE CTEPEOXUMUYECKHMX M DBJIEKTPOHHBIX
Mpe/ICTaBICHU O CTPOEHUH BeecTB. CBeleHus: 00 M3y4yaeMbIX B Kypce BELIECTBaX Jal0TCs
B Pa3BUTUU — OT YIJIEBOAOPOAOB JI0 CIOXKHBIX OMOJIOTMYECKH AaKTUBHBIX COeAUHEHUU. B
Kypce OpraHMYeCKOM XMMHHM MOJIY4YaroT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO
oOmero o0pa3oBaHusi [E€pBOHAYalbHbIE MPEJACTABICHUS O XUMHUYECKOM  CBS3H,
KJ1acCU(DUKAITMOHHBIX NMPU3HAKAX BEUIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS,
0 XUMHUYECKON PEAKIIUH.

[lon HOBBIM yIJIOM 3peHHsI B MpeaMeTe «XuMus» 0a30BOro ypoBHSI PacCMaTpPUBACTCS
U3YYEHHBI Ha YPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHMs TEOPETHUYECKHN Marepuanl u
(aKkTOIOTHYECKHE CBEJEHUSI O BEIIeCTBaX M XMUMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B
Kypce «O01mas 1 HeopraHu4eckasi XuMHs» 00ydaroImUMCs MPEAOCTABISIETCS BO3MOXHOCTD
OCO3HATh 3HAYEHHE MEPUOAMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUYECKHX
MO3UIMI, TIyOXXe TOHATh HCTOPHUYECKOE HM3MEHEHHEe (YHKIHMM 3TOro 3akoHa — OT
00o0011aromei 10 00bSICHSAIOMICH U TIPOTHOZUPYIOIIEH.

Enunas cucrema 3HaHMI O BaXKHEWIIMX BELIECTBAaX, UX COCTABE, CTPOEHUHU, CBOMCTBAX
U NPUMEHEHHH, a TAaK)K€ O XHMHUYECKHX PEAKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX
MPOTEKaHUs JonoyHseTca B Kypcax 10 u 11 knaccoB aneMeHTaMu COJIepKaHus, UMEIOIINMU
KyJbTYPOJIOTHUECKUN M TMPUKIATHON XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MOHUMAHMIO
B3aMMOCBSI3M XUMHHM C JAPYTMMH HayKamH, pacKpbIBalOT €€ POJib B ITO3HABATEIBbHOW M
NPaKTUYECKOMN JIeITETbHOCTH YEI0BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K TPOLECCY
TBOpUECTBa B 00JacCTH TEOPUM M MPAKTUYECKUX MPHIOKEHUH XUMHH, TOMOTArOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOieMax,
CBA3aHHBIX C XUMHUEH, KPUTUYECKA OCMBICIMBATh WHGOPMAIMI0 W MPUMEHATH €€ s
NONOJIHEHUS ~ 3HAHWM,  PEIICHUS  HMHTEJUIEKTyaIbHBIX M DKCIEPUMEHTAJbHBIX
UCCIIEIOBATEeNbCKUX 334a4d. B 1enoM coaepkanue ydeOHOro mpenmera « XuMus» JaHHOTO



YPOBHS U3y4Y€HUS] OPUEHTUPOBAHO HA (POPMHUPOBAHUE y OOYUAIOIIUXCSI MUPOBO33PEHUYECKOM
OCHOBBI JUIsi TOHMMaHHUS (umocopckux wuAeH, TaKUX KaK: MaTepHallbHOE E€IUHCTBO
HEOPTraHUYECKOTO U OPTaHUYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM
U CTPOCHHUEM, IO3HABAEMOCTb NPUPOAHBIX SIBICHUN MyTEM OHKCIEPUMEHTAa U PEUICHUS
MPOTUBOPEUNI MEXAY HOBBIMU (paKTaMU U TECOPETHUECKUMHM MPEANOCHIIKAMHU, OCO3HAHHE
pOJIM XMMHHM B PEIICHWH SKOJIOTHUECKUX MpodsieM, a Takke mnpoldieM cOepexeHHs
AHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX TEXHOJOTUN U MAaTEPHUAJIOB.

B mnnane pemieHust 3a7ad BOCHUTAHHWSA, Pa3BUTHUS M COLMAIM3ALUU OOYyYarOlIUXCS
OPUHATHIE MPOrPaMMOMN MO XMMHUHU MOAXOAbI K OINPEACICHUIO COJIEPKaHUS U TOCTPOCHUS
npenMera MpeayCMaTpUBalOT (OPMUPOBAHHME YHUBEPCAIbHBIX y4eOHBIX JIEHCTBUH,
UMeroIMX 0a30Bo€ 3HAYEHHE JUIS Pa3IMYHBIX BUAOB JACSITEIBHOCTU: PELICHUs MpoOiem,
MOMCKa, aHajm3a U oOpaboTku WH(OpMAIMKM, HEOOXOIUMBIX JJII MPHOOPETEHMs OIbITa
NPaKTUYECKOM M HCCIIEIOBATEIbCKON JESTENbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B
MO3HAHUU XUMUHU.

B mpakTuke mpenogaBaHusi XMMUU Kak Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMUS,
Tak ¥ Ha ypOBHE CpEIHEro oO0IIero oOpa30BaHMs, MPU OMPEICICHUU COACPKATEIbHOU
XapaKTEPUCTUKU II€JIe M3Y4YEHUsl MpeJAMETa HalpaBlIEHUEM NEPBOCTENEHHOW 3HAYMMOCTHU
TPAAUIIMOHHO TpU3HAETCA (OPMHPOBAHHE OCHOB XUMHUYECKOM HAyKM Kak o0sactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOW JEATEIbHOCTH YEJOBEKAa U KaK OJHOrO W3
KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOAMYECKOM TOYKH 3pEHHS] TAaKOW MOIXOI K
ONpeeICHUIO LIeJe U3yueHUs MPeMeTa SBISETCS BIOJIHE ONMPaBIaHHbIM.

CoryiacHO TaHHOW TOYKE 3pEHMSI IIaBHBIMU LIEJISIMHU M3YUYEHUsS IpeIMeTa « XUMUsD» Ha
6a3oBom ypoBHe (10 =11 ki1.) ABISIOTCS:

e (GopMUPOBAHHE CHCTEMbl XMMHUYECKMX 3HAHUM KaK Ba)KHEHIIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUI KapTUHBI MUPa, B OCHOBE KOTOPOM JiexkKaT KIFOUEBbIC MOHSATHUSA,
¢dbyHIaMeHTaNbHbIE 3aKOHBl U TEOPUM XHUMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHHUE U
MOHUMAHWE CYIIHOCTH JOCTYIHBIX OOOOIEHUI MHUPOBO33PEHUYECKOTO XapaKkTepa,
03HAKOMJICHUE C UCTOPUEN UX PAa3BUTHUS U CTAHOBJICHMUS;

e (opMupoBaHuE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEIIECTB
M XUMHUYECKMX  peakIud, HeOOXOAUMBIX i  NOPUOOPETeHHUs]  yMEHUM
OPUEHTHPOBATbCS B MHUPE BEIIECTB M XMUMHUYECKUX SBJICHUN, MMEIIIMUX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U MIOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHUH M CHNOCOOOB JESTEbHOCTH, CBSI3aHHBIX C HAOJIIOJEHUEM W
OOBSCHEHHEM XUMHUYECKOTO HKCIIEPUMEHTa, COOJIOJEHUEM IMpaBui Oe30MacHOro
oOparieHus ¢ BEIecTBaMu.

Hapsiny ¢ atuM, conepkaTesbHasi XapakKTEPUCTHKA LEJIed U 3a7a4 U3y4EeHHs MpeaMeTa
B IporpaMMe IO XHMHH YTOYHEHAa W CKOPPEKTUpPOBaHa B COOTBETCTBUM C HOBBIMHU
NPUOPUTETAMU B CUCTEME CpeAHero oliero oopasoanusi. Cero/iHsa B MpenogaBaHUU XUMUU
B OoJbllIel CTENeHUu OTHAETCA MPEANOYTEHUE MPAKTUYECKOW KOMIIOHEHTE COJEpHKaHUs
oOyueHusi, OpPUEHTHPOBAHHOW Ha TOATOTOBKY BBIITYCKHHKA 0O0IIe00pa30BaTeIbHON
OpraHM3alliy, BIAJCIONIET0 HE HA0OpPOM 3HAHUM, a (QYHKIMOHAJIBHOW T'PaMOTHOCTHIO, TO



€CTh CIIOCO0aMH ¥ YMEHUSIMH aKTUBHOTO ITOJIyYEHUS 3HAHUHN W MPUMEHEHHs UX B PeabHON
KU3HH JUIS PEIICHHUS TPAKTHYECKUX 3a7ad.

B cBs3u ¢ 3TUM mpH H3y4YeHHH MpeaMeTa «XHUMUS» JTOMHUHHUpYIOIIee 3HaueHHE
npruoOpeTaroT TaKKUe LENU U 3a/1a41, KakK:

amanTanusg OOy4aromuXcsi K YCJIOBHSM JWHAMHYHO DPAa3BHBAIOIIETOCS MHUPA,
dbopMUpOBaHHE WMHTEUIEKTYadbHO PA3BUTOW JIMYHOCTH, TOTOBOH K camMo00pa30BaHUIO,
COTPYAHHUYECTBY, CAaMOCTOSITEJIbHOMY HpPUHSATUIO TPAMOTHBIX pELIEHUA B KOHKPETHBIX
’KMU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIECTBAMU U UX MPUMEHEHHEM;

dopmupoBaHue y OO0YyYarOIIUXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHLUH),
UMEIONINX YHHUBEPCAIBHOE 3HAYEHUE [UIS DPA3UYHBIX BHUIOB JEATEILHOCTU: PEIICHUS
npobisieM, MOUCKa, aHainu3a U o0paboTku HH(OpMALMK, HEOOXOAUMBIX AJIs MPUOOPETEHUS
OIBITA JESTENFHOCTH, KOTOpasi 3aHUMAaeT Ba)KHOE MECTO B MO3HAHMM XUMHH, a TAKXKe IS
OLIEHKM C TO3MLIUN OKOJIOTUYECKOH O€30MacHOCTH XapakTepa BIUSHHUS BEIIECTB U
XHUMHUYECKHX TPOIIECCOB HA OPTAaHU3M YEJIOBEKa U MPUPOTHYIO CPELY;

pa3BUTHE TMO3HABATEIBHBIX HWHTEPECOB, HMHTEUIEKTYaJbHBIX W  TBOPYECKUX
CHOCOOHOCTEHN 00YYAIOIINXCS: CIIOCOOHOCTH CAaMOCTOSITENIHO MPHOOpETaTh HOBbIE 3HAHUS
0 XMMUU B COOTBETCTBHH C KM3HEHHBIMU MOTPEOHOCTSMH, HCIOJIb30BaTh COBPEMEHHBIE
MH(QOPMALIMOHHbIE TEXHOJIOTUM IS MOMCKA W aHaiu3a y4eOHOH M Hay4yHO-IOIYJSPHOI
UHPOPMAIINN XUMUIECKOTO COICPIKAHUS;

dbopMupoBaHHEe W pPa3BUTHE Yy OOYYAIOMIUXCS AaCCOIMATHBHOIO W JIOTHYECKOTO
MBIIICHUS, HaOII0NaTENbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpBIE OCOOEHHO
HEOOXOIUMBI, B YAaCTHOCTH, TpH I[JJAHUPOBAHUUM M NPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIUTaHHE y OOydYaromMXcsi YOSKIEHHOCTH B TYMAHHCTHUYECKOH HAIpPaBICHHOCTH
XHUMUW, €€ BaXHOW pOJM B pPEIICHUH TJIO0AIBHBIX MPOOJIEM PalMOHATHLHOTO
IPUPOAONOIH30BAHUS, TTOTIOJIHEHUSI YHEPIeTHUECKUX PECYPCOB U COXPAHEHUS IMPUPOJHOTO
paBHOBECHS, OCO3HAHHMA HEOOXOIUMOCTH OEpEKHOTO OTHOLICHHS K IMPHUPOJIE U CBOEMY
3I0POBBI0, a TaKKe NPUOOPETEHHS OIbBITa HWCIOJIb30BAHUS TONYYCHHBIX 3HAHHUN IS
NPUHSATHUS TPAMOTHBIX PEHICHUN B CHTYaIllUsX, CBI3aHHBIX C XUMHUYECKUMHU SIBIICHHUSIMH.

B ydeOHOM 1uTaHe CpeaHero oOmero oOpa3oBaHMs TpeAMeT «XuUMUs» 0a30BOTO
YPOBHSI BXOJIUT B COCTaB IpeaMeTHOM 00mactu «EcTecTBeHHO-HAYUYHbIE TPEIMETHD.

OO11ee ynCIIO YacoB, OTBEAEHHBIX Ul U3YYEHUSI XUMUH, Ha 0a30BOM YPOBHE CPETHETO
obmero obpaszoBanus, coctaBisieT 68 gacos: B 10 kmacce — 34 4gaca (1 gac B Hegeno), B 11
kiacce — 34 gaca (1 gac B Hezelno).



COIAEPKXAHUE OBYUYEHUA
10 KJTACC
OPI'TAHNYECKASA XUMUA

TeopeTnueckne 0CHOBBI OPraHUYECKOl XUMHU

[Ipenmer opranuyeckoil xumuM: €€ BO3HUKHOBEHUE, pa3BUTHE W 3HAYCHUE B
NOJIyYEHUH HOBBIX BEUIECTB M MaTepuajoB. Teopus CTpOEHUS OPraHUYECKUX COECIUHEHUIN
A. M. bytnepoBa, €€ ocHOBHbIe MoJoKeHUs. CTpyKTypHble (DOPMYIIBI OpPraHUYECKHUX
BemiecTB. ['oMmomnorusi, uzoMepus. XUMUYECKasi CBsI3b B OPraHMYECKUX COEAMHEHUAX —
OJIMHApHbIC U KPaTHBIC CBS3H.

[IpeacraBinenre o ki1accupuKalMK — OpraHuyeckux BenlecTB. Homenknarypa
OpraHUYeCKUX COEAMHEHUH (CUCTEMaTH4ecKas) W TpHUBHUAIbHbIC HA3BAHMS BAKHEUILINX
PEACTABUTEIIEH KIACCOB OPTraHMYECKUX BEILIECTB.

DKCIepUMEHTaIbHbIE METOAbl U3YYEHUSI BEIIECTB U UX MPEBPAILICHUI: 03HAKOMJICHUE
c oOpasiiaMu OpraHWYECKUX BEMIECTB M MaTepuajaMud Ha HMX OCHOBE, MOJCIMPOBAHUE
MOJIEKYJl OpTaHUYECKUX BEILECTB, HAOIIOJEHUE U ONTMCAHUE JEMOHCTPALIMOHHBIX OMBITOB 110
NpPEeBPAIICHUIO OPraHMYECKUX BEIEeCTB MpU HarpeBaHuu (IUIaBjeHUE, OOYriIMBaHUE U
rOpeHue).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJOTHYECKUM psii. MeTaH M 3TaH — MpocTermue
NPEICTaBUTENI aJKaHOB: (PU3NYECKHE M XUMUYECKHE CBOWCTBA (pEaklMHU 3aMEUICHUs U
rOpEeHusl), HaXOXACHHE B MPUPOJIE, TOTYyUEHUE U PUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKUH PsAA. OTWIEH U NOPONHICH —
MPOCTEUININE TIPEACTABUTENIN AJKCHOB: (DU3WYECKUEe W XHUMHYECKHE CBOMCTBA (peaKIuu
TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIMHI, OKUCIECHUS U MOJIUMEPU3AIUN), TOTYyYEeHUE
U IPUMEHEHHUE.

Ankanauensl: OytaaueH-1,3 u MetunnOyTagaueH-1,3: cTpoeHue, BAXKHEHIITNE XUMHUUECKHE
CBOMCTBA (peakuus noauMmepuszanun). [loaydyeHrne CHHTETUUECKOTO KayuyyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTMUECKUU psAl. ALETUICH —
NPOCTEUIINN TPEACTABUTENh AJKMHOB: COCTaB, CTPOCHHE, (U3UUECKHE U XUMHYECKUE
CBOMCTBA (peaklMy THIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUIpATALIMH, TOPEHUS ), TOJIyYeHHE U
MIPUMEHEHUE.

Apensl. beHzon: coctaB, cTpoeHue, GU3MUECKHE U XUMUYECKHE CBOMCTBA (pEaKIuu
rajoreHUpOBAaHUS U HUTPOBAHUS), IOJYUYECHHE U IpUMEHEeHue. Tonyon. cocmas, cmpoeHue,
Qusuyeckue U Xumuueckue CeoOUCMEA (peakyuu 2an02eHUpoOsaHusi U HUMPOBAHUS),
nonyyenue u  npumeHnenue. TOKCHUHOCTb apeHOB. ['eHeTnueckas CBSA3b MEXKIY
YIJIEBOIOPOAaMU, TPUHAJICKAITUMHU K PA3TUYHBIM KJIACCaAM.

[IpupoaHbie UCTOYHWKK YTIEBOAOPONOB. [Ipupoanbplii Ta3 u MONMyTHBIE HE(DTSHBIE
razpl. Hedtp u e€ mpoucxoxaenue. CrocoObl nepepabOTKh HEPTH: MEPEroHka, KPEeKUHT
(TepMuyeckuii, KaTaauTHyeckuit), mnupoaus. [IpoaykTel mnepepa®oTku HedTH, UX



NPUMEHEHHE B MPOMBIIIJICHHOCTH M B ObITy. KaMeHHBI yroiab W TNPOIYKTHI €ro
nepepadOTKH.

OKCIEPUMEHTAIBHBIE METO/Bl M3YUYEHUS BEIIECTB U UX IIPEBPALLCHUNA: O3HAKOMIICHUE
c oOpa3uaMu IjacTMacc, KaydyyKoB U pe3uHsbl, koiuiekuuu «Hepts» u  «Yromby,
MOJEIUPOBAHMUE MOJIEKYJI  YIJIE€BOJOPOJOB M  TaJOT€HONPOU3BOAHBIX, INPOBEACHUE
OPAKTUYECKON pabOoThI: MOJYYEHHE STUIICHA U U3yUEHHUE €T0 CBOUCTB.

Pacuérurlie 3agaun.

Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJINYECTBA
MCXOJHOI'O BEIIECTBA WM MPOAYKTA PEaKLUU IO U3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJIHOTO M3 UCXOJHBIX BEIIECTB WIH MPOJIYKTOB PEAKIIHH).

Kuciiopoacoaep:kanue oprannyeckue coeIMHeHus

[IpenenbHble OJHOATOMHBIE CIIUPTBHI. METAaHOJ M ATaHOJI: CTPOEHUE, (PU3MUECKHE U
XUMHUYECKHE CBOMCTBA (peakuMM C aKTUBHBIMU MeETajulaM{, TaJOre€HOBOAOPOJaMH,
ropeHue), NpuMeHeHHe. BoaopoaHble CBA3M MEXIy MOJIEKyJaMu cnupToB. JleiicTBue
METAHOJIAa ¥ 9TAHOJIA HA OPTaHN3M YEJIOBEKA.

MHoroaTOMHBIE CHUPTHI. DTUJICHTJIMKOJL W TIUIEPUH: CTPOCHHE, (U3MUECKHE U
XUMHUYECKHME CBOWMCTBA (B3aMMOJECUCTBHE CO IICJIOYHBIMU METaJlJIaMU, KadyeCTBEHHas
peakiMsi Ha MHOTOAaTOMHbIE crnupThl). JleiicTBue Ha opranu3M uenoBeka. [IpuMenenue
[JIMIEPUHA U STUIEHTIIUKOJIS.

®deHo: CTpOeHUE MOJIEKYJbI, (U3MYECKUE U XUMHUUYECKHE CBONCTBA. TOKCHUYHOCTH
dbenona. [Ipumenenue deHoa.

Anbaerunibl U kemownsl. DOpMaNbIETHA, alETAIBACTHA: CTpOeHUE, (U3HYECKUE U
XUMUYECKHUE CBOMCTBA (PEaKIMU OKHUCJICHHUS] U BOCCTAHOBJICHUS, KAUYECTBEHHBIE PEAKIIHH),
MOJYyYEHHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TMpeJeabHbIE KapOOHOBbIE KHUCIOTh. MypaBbUHAsT W YKCyCHas
KHUCIIOTBI: CTPOEHHE, (PU3MYECKHe W XMMHUYECKUE CBOMCTBa (CBOICTBa, OOIIMe s Kiacca
KHUCJIOT, peakuusi 3TepuduKanum), noiyyeHue u npuMmeHenue. CteapruHoBas U OJECUHOBAs
KHCJIOTBI KaK TMPEICTABUTEIN BBICIINX KapOOHOBBIX KHCIOT. MbIIa KakK COJIM BBICIIHX
KapOOHOBBIX KHCIIOT, UX MOIOIIEE ICUCTBHE.

Crnoxaple 2(QUpHl KaK MTPOW3BOAHBIC KapOOHOBBIX KHCIOT. [HWAPONHM3 CIIOXKHBIX
a¢upos. Kupsl. 'maponus xkupos. [Ipumenenue xxupoB. buonorudeckas poib 5KHUPOB.

VYrneBoapl: cocTaB, KiaaccUUKAIMs YIJIeBOJOB (MOHO-, JAW- U TOJUCaXapUbl).
['mroko3a — mpocTelnii MoHOCaxapua: OCOOEHHOCTH CTPOCHHUSI MOJIEKYJIbl, (PU3MUECKHE U
XUMUYECKUE CBOMCTBA (B3aumoeiicTBue ¢ ruapokcuaom meau(ll), okucienrne aMMuadyHbIM
pactBopoM okcuga cepedpa(l), BoccraHOBIIeHHE, OpOXKEHHE TJIFOKO3bI), HAXOXXJIECHHE B
npupoe, MpuMeHeHue, ouosoruyeckas posb. Potocunre3. pykro3a Kak U30Mep TIFOKO3BI.

Kpaxman wu wnemmono3a kak mnpupoansle mnonumepbl. CTpoeHue Kpaxmana u
1esu1toa03bl. PU3MYECKUe U XUMHUYECKHE CBOWCTBA Kpaxmaya (THAPOJN3, KauyeCTBEHHAas
peaKIus ¢ UOA0M).

DKCIEpUMEHTANbHBIE METOJbl M3YUYEHHUsI BEIIECTB U MX NPEBPALICHUN: IMPOBEACHUE,
HAOJIIOICHUE W ONMHMCAHHME JIEMOHCTPAIMOHHBIX OINbBITOB: FOPEHUE CIHUPTOB, KaUYE€CTBEHHbIE
peaKkuu OJIHOATOMHBIX CIHUPTOB (OKUCIeHHE 3TaHoia okcuaoMm Menu(ll)), MHOroaTOMHBIX



CUpTOB (B3ammojeiicTBue riauuepuHa ¢ rujapokcuaoM Menu(Il)), anpaeruaoB (OKucieHUE
aMMUadHBIM pacTtBopoM okcuma cepebpa(l) m ruapoxkcumom wmemu(Il), B3ammopeiicTBue
Kpaxmajiaa ¢ HOJOM), MPOBEICHHE MPAKTHUECKOW paboThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTHI.

PacuétHble 3anaumn.

Brruucnenuss mo ypaBHEHHIO XWMHYECKOW peakimuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WUJIM MPOJYKTa PEaKIMM MO0 M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXOJHBIX BEIIECTB WM MPOJTYKTOB PEAKIIUH).

A3zoTcoaeprkalne OpraHuM4eckue CoOeIMHEHHUS.

AMHWHOKHUCIIOTH Kak aM(oTepHble OpraHuvecKkue coeauHeHus. Duzndeckue u
XUMUYECKUE CBOICTBA aMUHOKHUCJIOT (Ha MpUMeEpe TIulMHA). buojoruueckoe 3HaYeHUE
aMuUHOKHUCTOT. [lenTusl.

benku kak npupojHble BBICOKOMOJEKYJISApHbIE coenuHenus. [lepBuyunas, BropuyHas u
TPETUYHAS CTPYKTypa OenkoB. XWMHYECKHE CBOMCTBAa OETKOB: THUAPOJIN3, JACHATYpaIlus,
Ka4eCTBCHHBIC PEAKIIUU HA OCIIKH.

DKCnepUMEHTATbHBIC METOIBI U3YYCHHS BEIIECTB M MX MPEBPAICHUIA: HAOTIOeHUE U
ONMKCaHUE JIEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OENKOB IpPH HArpeBaHUM, I[BETHbHIE
peakIuu OeIKOB.

BricokoMoieKyJIsIpHbIE COeTUHEHUS

OCHOBHbIE TIOHSITUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCIUHEHUI: MOHOMEp, MOJUMED,
CTPYKTYPHO€ 3BEHO, CTENEHb MOJUMEPU3ALNU, CPEAHS MOJIeKyJsipHas Macca. OCHOBHbIE
METOJIbl ~ CHUHTE3a  BBICOKOMOJEKYJSPHBIX  COCIUHEHUH —  TOJMMEpu3alus |
MOJIMKOH/ICHCALIUS.

DKCIepUMEHTaIbHBIE METOAbl U3YYEHUSI BEIIECTB U UX MPEBPAIICHUI: 03HAKOMJICHUE
¢ o0pa3siaMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAyUyKOB.

MexnpenMeTHbIE CBS3U.

Peanuzanus MexnpeaMeTHbIX CBSI3eH NMpU U3yYeHUH opraHndeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCSI Yepe3 HUCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHN, TaK U
MOHATHUM, SIBJSIIOIIMXCS CUCTEMHBIMU JIJII OTACJBHBIX MPEIMETOB €CTECTBEHHO-HAyYHOTO
IIUKJIA.

OO1re ecTeCTBEHHO-HAYYHbIE TIOHSTHS: SBJICHHE, HAyYHBIM (haKkT, TUIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, KiIacCHU(pUKALMS, NEePUOJUYHOCTb, HAONIIOJCHUE, H3MEpPEHHUE,
AKCIEPUMEHT, MOJEIMPOBAHUE.

®dusuka: Marepusi, SHEPrusi, macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUUYEeCKUu
YpOBEHb, BEIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHUE BEIECTBA, PU3NUYECKUE BEIUUUHbI
U €AMHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusMm, ouocdepa, oOMEH BEUIECTB B OpraHusme, (HPOTOCUHTES,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (OENKU, YTIeBOIbI, KUPbI, HEPMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOIBI, TTOJIE3HBIE HCKOTIAEMbIC, TOTUTHBO, PECYPCHI.

TexHonorusi: mNuILEBbIE MPOAYKTH, OCHOBBl PAIMOHAIBHOIO THUTAHMS, MOIOIIHNE
CpElCTBa, JIGKAPCTBEHHbIE U KOCMETUYECKUE MpernapaThl, MaTepuaibl U3 UCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH.



11 KITIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUU

XuMUYecKuil 3ieMeHT. AToMm. Sapo aroma, HU30TOIBI. OJEKTPOHHAas 000J0YKa.
DOHepreTuvyeckue YpOBHH, NOAYpOBHH. ATOMHBIE OpOUTamH, S-, p-, d- DIEMEHTHI.
Oco0eHHOCTH pacrpeneseHus] 3JEKTPOHOB IO OpOUTAIAM B aToMax 3JIEMEHTOB IEPBBIX
YeThIPEX MEPUOIOB. DINEKTPOHHAS KOH(PUTypalusi aTOMOB.

Ilepnognueckuit 3akoH u llepmoauueckas cucrema xumuyeckux snemeHToB [, U.
MenpneneeBa. CBsA3b NEpUOAMYECKOr0 3akoHa W lleprogmyeckoil cHCTEMBl XMMHUYECKHX
aneMmeHToB J[. 1. MeHnaeneeBa ¢ COBpEMEHHON TEOPUEN CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS! CBOMCTB XMMHUYECKUX AJJIEMEHTOB M OOpa3yeMbIX MMHU IPOCTBIX M CIIOKHBIX
BELIECTB 110 IPyIIaM U IepuoaaM. 3Ha4eHUE NEPUOJNIECKOTO 3aKOHA B Pa3BUTUU HAyKH.

Crpoenue BemiecTBa. XHMHUYECKash CBs3b. BUAbl XUMHUUYECKOW CBsi3M (KOBaJICHTHAs
HEMoJISIpHasl ¥ MOJIspHAast, MOHHAsI, METaJUInYecKas). MexaHu3Mbl 00pa30BaHMs KOBAJIEHTHOM
XUMHUYECKOM CBA3M (OOMEHHBII M  JTOHOPHO-aKLUENTOpHBIM). Bomopognas  cBs3b.
BasieHTHOCTB. DneKTpoOTpULAaTENBHOCTE. CTeneHb OKUCIEeHHs. FIOHBI: KATHOHBI U aHUOHBI.

BemectBa MOJIEKYJSIPHOTO M HEMOJIEKYJSIPHOIO CTPOEHHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIECTBA. THIbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOKMCTBA BELIECTB OT
THMNA KPUCTAIUIMYECKON PEIIETKH.

IIonsiTne 0 nucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOMIHBIE PacTBOpbl. MaccoBas
JI0JIs1 BEILIECTBA B pacTBOPE.

Knaccudukanus Heopranumueckux coeauHeHuid. HomeHkiaTypa HEOpraHWYecKuX
BEIIECTB. | eHeTHYECKasi CBA3b HEOPraHMYECKUX BELIECTB, NMPUHALIEKANUX K Pa3INYHBIM
KJIACCaM.

Xumnyeckas peakuus. Knaccupukanus XMMHUYECKUX peakUuil B HEOPTaHUYECKOW U
OpraHUYeCKOM XHMMHMHM. 3aKOH COXPAaHEHHs MAcChl BEIECTB, 3aKOH COXPAaHEHUS U
IIPEBPAILECHNS YJHEPTUH NIPU XUMHUUECKUX PEAKLIMAX.

CkopocTh peakiuy, €€ 3aBUCUMOCTb OT pa3inuHbIX (pakTopoB. OOpaTUMbIE PEaKIUH.
Xnmuueckoe paBHoBecue. PakToOpsl, BIMSIONME HA COCTOSHUE XMMHYECKOTO PaBHOBECHS.
[Tpunuun Jlelllaremnse.

OnexTponutuyeckas aucconuanus. CuibHbIe U cinadbie 37eKTpoauTsl. Cpena BOAHBIX
PacTBOPOB BEILECTB: KUCHasA, HEUTPaIbHas, EJOYHAS.

OKHCIIUTENPHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

OKCIEPUMEHTAIBHBIE METO/IBl U3YYECHUS BELIECTB U UX MPEBPAILEHUN: TEMOHCTPALIHS
tabnun «llepuonnueckas cuctema xumuueckux anemeHtoB Jl. . MenneneeBay», nusyuenue
MOJIeNIENl KPUCTAUTMYECKUX PEIIETOK, HAOMIOJCHWE M OMUCAaHHE JIEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (pa3yioKeHHE MEPOKCHIA BOJOPOJa B MPUCYTCTBUM KaTajau3aTopa,
ONpPENEICHUE CPEAbl PAaCTBOPOB BELIECTB C IOMOIIBIO YHHBEPCAJIBHOIO WHIMKATOPA,



peaKku HOHHOTO OOMEHA), MPOBEIACHUE MPAKTUYECKON paboThl «BimsHUE pa3mTuyHBIX
(haKTOPOB Ha CKOPOCTh XUMHUYECKON PEaKIIHI.

Pacuérurlie 3agaun.

Pacué€tel 10 ypaBHEHUAM XUMHYECKMX pEaKIMd, B TOM YHUCJIE TEPMOXHUMHUYECKHUE
pacu€Thl, pacu€Thl C UCIIOJIBb30BAHUEM MMOHITHUS «MACCOBAs OIS BEIIECTBA.

Heopranuyeckasi xumus

Hemerannel. Ilonoxkenue HemeraisioB B Ilepuomanyeckor cCUCTEME XMMHUYECKUX
anementoB J[. 1. MeHneneeBa 1 0COOEHHOCTH CTpOeHUsI aTOMOB. DU3MYECKHE CBOMCTBA
HEMETAUIOB. AJUIOTPONUS HEMeTaUIoB (Ha mpuMmepe Kuciopojna, cepsl, dochopa u
yriiepona).

XWMHUYECKUE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TajJOTE€HOB, CEphl, a3ot1a, docdopa,
yriepoga W KpPEeMHHUS) W HUX COCIWHEHHH (OKCHIOB, KHCIOPOJCOAEPKAIMX KHCIOT,
BOJIOPOJIHBIX COCIMHEHUN).

IIprMeHenne Ba)XKHENIIMX HEMETAIUIOB U UX COCITMHEHU .

Mertamnsl. [lonoxenne metauioB B [leproinueckor CUCTEME XUMUYECKUX AJIEMEHTOB
. . MengeneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX O0O0JIOUEK aTOMOB METAJLJIOB.
OO6mue ¢usnueckue cBoricTBa MeTawioB. CIiaBbl METAIOB. DJIEKTPOXUMHUYECKHU PsiT
HanpsH>KEHU METAIIOB.

XUMHUYECKUE CBOMCTBA BaXKHEUIIMX METAJUIOB (HATPUM, KaJMid, KaJbLIMi, MarHui,
ATIOMUHUH, IUHK, XPOM, 5KEJI€30, MEJb) U UX COCTUHEHUI.

OG1ue crocoObl MoaydeHus: MeTallyIoB. [IpuMeHeHe MeTaioB B OBITY U TEXHUKE.

ODKCNEPUMEHTAIbHBIE METOJIbl M3YYCHMSl BEIIECTB W HMX MPEBPALICHUI: H3YUYCHHUE
KOJUIEKIIMM «MeTaJlibl M CIUIaBbl», 00pa3ll0B HEMETAJIOB, PEIICHHE AKCIEPUMEHTATbHBIX
3amad, HAOJMIOJEHWE W ONHCAaHWE JIEMOHCTPAIMOHHBIX H  JAaOOpPaTOPHBIX OIBITOB
(B3auMoOEeNCTBUE TUAPOKCHIA AIFOMUHHUS C PACTBOPaAMHU KUCIIOT U IIEJIOUYEH, KaueCTBEHHBIE
peaKIuy Ha KaTHOHBI METAJLIOB).

Pacuérurlie 3agaun.

Pacuétbl mMacchl BemecTBa Wik 00bEMa ra3oB MO MU3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wi 00hEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, PACUETHI MacChl (00bEMA,
KOJINYECTBA BEILIECTBA) MPOAYKTOB PEAKIUH, €CIIU OJTHO U3 BEIECTB UMEET IPUMECH.

XuMHUSA M )KN3Hb

Ponp xumuum B oOecrnedeHUH DKOJOTUYECKOM, SHEPreTUYEeCKOM U  IHUIIEBOU
0€30macHOCTH, Pa3BUTUA MEIUIMHBI. [[OHSTHE O HAyYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIUH.

[Ipencrabienuss o0 OOMMX HAYYHBIX MPUHIUIMAX MPOMBIIUICHHOTO TMOJy4YeHUS
Ba)KHEHIIINX BEIIIECTB.

UenoBek B MHUpPE BEIIECTB M MATEPUAJIOB: BAKHEHIIME CTPOUTEIBbHBIE MaTepHUalbl,
KOHCTPYKIIMOHHBIE MaTepHaibl, KPACKH, CTEKJIO, KEpAMUKa, MAaTEPUAIIBI JJIsI JJIEKTPOHUKHU,
HAaHOMAaTEPHAJIbI, OPTAHUYECKIE U MUHEPATbHBIC YI00PEHUSI.

XUMHUSI U 370pOBbE YEJIOBEKA: IMpaBuia MCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpENapaToB,
nmpaBuiia 0€30MacHOTO HCIOJB30BAaHUS MPEMapaToB OBITOBOM XUMHUHM B ITOBCEIHEBHOM
JKU3HHU.



MexnpenMeTHbIe CBSI3H.

Peanu3zanus MexXnpeaMETHBIX CBSA3EH NMPU U3YUYCHUU OOIEH U HEOPTraHMYEeCKONH XUMUH
B 11 kmacce oCylIECTBIsSIETCS 4Yepe3 HCIOJIb30BAHUME KaK OOLIMX €CTECTBEHHO-HAay4YHBIX
NOHATUM, TaK W TIOHATUM, SBIIIOIIMXCA CUCTEMHBIMU [UIS OTHENIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTecTBEHHO-HAYYHbIC MOHSTHUS: HAay4HbIH (DaKT, TMIIOTE3a, 3aKOH, TEOpHs,
aHaJu3, CHUHTE3, KilacCU(pUKaLuUs, MEPUOJUYHOCTb, HAOIIOJEHUE, OSKCIIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, SIBICHUE.

@dusnka: martepus, SHEprus, Macca, aToM, JIEKTPOH, POTOH, HEUTPOH, HUOH, U30TOII,
pPaZMOaKTUBHOCTb, MOJIEKYJIa, JSHEPreTHUYECKHl YpPOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBA, (DU3MUECKHE BEIMYMHBI W EIUHHIBI WX H3MEPEHHUS,
CKOPOCTSb.

buonorus: knetka, opraHu3M, 5KOCHCTEMa, Oumocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpacdusi: MuHEpasbl, TOPHBIE TTOPOIBI, MOJIE3HBIE HCKOTIaeMBbIE, TOTIINBO, PECYPCHI.

TexHonorus:  XMMHMYECKass  INPOMBINUIEHHOCTb,  METAJULypIrus,  IPOU3BOJCTBO

CTPOUTCIIBHBIX MaTCpHajoB, CEIBCKOXO03HMCTBEHHOE IMpONU3BOJACTBO, nUuIicBas
IMPOMBINIJICHHOCTD, q)apMaHeBTI/I‘ICCKa}I IIPOMBIINIJIICHHOCTh, IIPOU3BOJACTBO KOCMECTHYCCKHX
mpcrnaparos, IMPONU3BOACTBO KOHCTPYKIIMOHHBIX MarcpuaoB, QJICKTPOHHAsA

MMPOMBIIIJIICHHOCTH, HAHOTCXHOJIOTHUU.



[NTAHUPYEMBIE PE3VJIBTATbBI OCBOEHHUA ITPOTPAMMBI 110 XMMHWUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®dI'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ysibTaTaM OCBOCHHUS OOYyYarOIIUMHCS
mporpaMMm  cpemHero obmero oOpa3oBaHust  (JIMYHOCTHBIM, METANMpPEAMETHBIM U
npenMeTHbiM). HayuHo-meToauueckoi  OCHOBOM  JJIsi  pa3palOTKH  TUIAHUPYEMBbIX
pe3yNbTaTOB OCBOCHHUS NPOrpaMM CpEAHEro oOmero oOpa3oBaHuUsl SIBISETCS CUCTEMHO-
NEATEIIBHOCTHBIN MOIXO/I.

B COOTBETCTBHM C CHCTEMHO-IEATENBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS MpeAMeTa «XUMHUS» Ha YPOBHE CpPEIHEro oOmiero oOpa3oBaHMS
BBIJICJIEHBI CJIEIYIOLIUE COCTABISIOLIHE:

OCO3HaHUE 00YYaIOIIMMHUCS POCCUMCKON TpaXkIaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO;

HaJIM4KUe MOTUBALIMU K OOYyUYEHHUIO;

I[EJICHANIPaBICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUMN JIMYHOCTH HAa OCHOBE KJIFOUEBBIX
[EHHOCTEN M UCTOPUUYECKUX TPAAULIUNA 0a30BON HAYKH XUMUHU;

TOTOBHOCTH M CITIOCOOHOCTH O0YYarOIIMXCs PYKOBOJICTBOBATHCS B CBOEH JI€SITEIbHOCTU
LHEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKaMH, MNPUCYIIMMHU LEJIOCTHONM CHUCTEME XUMHUYECKOTO
oOpa3oBaHus;

HaJIM4YUe MPABOCO3HAHMS SKOJOTHYECKOW KYJIBTYpbl M CIIOCOOHOCTH CTaBUTh LIETU H
CTPOUTH KU3HECHHbIE TIaHBI.

JINYHOCTHBIE PE3YNBTATBl OCBOCHHUS NpeAMeTa «XHMUS» JOCTUTAlOTCS B E€IUHCTBE
y4eOHOM M BOCHUTATEIBHOM [EATETbHOCTH B COOTBETCTBUUM C TyMaHUCTUYECKHUMH,
COLIMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH W UJACAJIaMH POCCHIICKOTO
IPa)XIaHCKOTO OOIECTBA, MPUHATHIMH B OOIIECTBE HOPMAMHM M TpaBUJIaMH TOBEICHHUS,
CIOCOOCTBYIOLIMMHU ~ TIpOllECCaM  CaMOTIO3HAHMS, CaMOPa3BUTHUSI U HPABCTBEHHOTO
CTaHOBJICHHSI JINYHOCTH 00YUYarOIIHUXCS.

JInyHOCTHBIE pe3yabTaThbl OCBOEHUSA npeaMera «Xumus» OTPAKAKOT
c(OPMHUPOBAHHOCTH OMNBITA TTO3HABATEILHON U MPAKTHUECKOHN JIEATEIBHOCTH 00YyJaromnXCcs
[0 peanu3aliy MPUHITHIX B 00IECTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHUSA:

OCO3HaHUSl OOYYaIONMIMMHUCS CBOMX KOHCTUTYLUMOHHBIX TIpaB M OOs3aHHOCTEH,
YBaXXEHUS K 3aKOHY U IIPaBOIOPSIKY;

MIPEACTABICHHUS] O COLMAIBHBIX HOPMAax M MNPAaBWJIAX MEKIMYHOCTHBIX OTHOIICHHWH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON JIE€ATENbHOCTH TpPU CO3JaHUU YUYEOHBIX
IPOEKTOB, PEHICHUM YYEOHBIX W TO03HABATEIbHBIX 3a/1a4, BBINOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMAaTh M NPUHHUMATh MOTHBBI, HAMEPEHHUS, JOTHUKY M apryMEHThI
JIPYTUX MPU aHAIKU3€ PA3TUYHbBIX BUIO0B YUeOHOM JAEeSTENbHOCTH;



2) NaTPMOTUYECKOTO BOCITUTAHUA:

[IEHHOCTHOTO OTHOILIEHHUS K MCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUYECTBEHHOM
XUMUWY;

yBaXEHUSI K IMPOIIECCY TBOPYECTBA B 00JACTU TEOPUH U MPAKTHUUYECKOTO MPUMEHEHUS
XUMUH, OCO3HAHUS TOTO, YTO JOCTKEHHUS HAYKH €CTh PE3yJIbTaT JUIUTEIIbHBIX HAOIOICHUA,
KPOTIOTJIMBBIX SKCIIEPUMEHTATBHBIX TTIOUCKOB, TTOCTOSTHHOTO TPY/a YUYEHBIX U MMPAKTUKOB,;

MHTEpECAa M IIO3HABATEJbHBIX MOTHBOB B TOJYYEHHUM M MOCIEAYIOIIEM aHaJM3e
uH(GOpMAIIH O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHMUS,;

CIIOCOOHOCTH OIICHWBATh CHUTYyallMH, CBS3aHHBIE C XWUMHUYECKUMU SIBICHUSMHU, H
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOpPaIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIIEHWBATHh CBOE IMOBEJCHUE W TIOCTYNKH CBOMX TOBAPHUINEH C TO3UIUH
HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBHUI 3TUX TTOCTYIIKOB;

4) popMupoOBaHNS KYJbTYPHI 310POBbSI:

NOHUMAaHUSl LIEHHOCTEH 3J10pOBOro M 0Oe€30MmacHoro obpaza *U3HHU, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOUIEHUS! K COOCTBEHHOMY (DU3NYECKOMY U ICUXUYECKOMY 3710POBBIO;

COOMIO/IeHNs MPaBWI OE30MAaCHOTO OOpaIeHUsI ¢ BEIIECTBAMH B OBITY, MTOBCETHEBHOM
KU3HH U B TPYJIOBOH JCSATEIHHOCTH;

NOHUMAaHUSl IIEHHOCTH TMpaBWJ MHJIUBHUAYAJIbHOTO M KOJUIEKTUBHOIO 0O€301acHOro
MOBEACHUS B CUTYALMIX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIOJEH;

OCO3HaHMS MOCJEICTBUM M HEMPUSITHS BPEAHBIX MPUBBIUEK (YIOTpeOJIEHUsI aIKOroJs,
HapKOTUKOB, KypEeHUS);

S) Tpy10BOro BOCIMTAHUS:

KOMMYHUKATUBHOM KOMIETEHTHOCTH B Y4€OHO-HCCIIEI0BATEIbCKON JESITeIbHOCTH,
OOILIECTBEHHO MOJIE3HOW, TBOPUECKOM U JPYTUX BUAAX ACSATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEIICHWU TPAKTUYCCKUX 3a7ad COIMAIBHOU
HaIMpaBJICHHOCTH (B paMKaX CBOEr0 KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YUYECHUIO Mpodeccuii pa3nuyHOro poja, B TOM YHUCIE Ha
OCHOBE NMPUMEHEHHUSI PEIMETHBIX 3HAHUI 110 XUMUHU;

yBaXXEHUS K TPYY, JIOISIM Tpy/a U pe3yibTaTaM TPYAOBOU JNEATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBUAYAJIbHOW TPACKTOPUH OOpa3oBaHMs,
Oynymeli mpodeccun © peanu3anid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Yy4ETOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMHH, UHTEPECOB U MOTPEOHOCTEM 00111eCTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJOTMYECKHA  LEJIecCOO0pa3HOT0  OTHOLIEHUS K MpUpOje, KaK HCTOYHHUKY
CYLIECTBOBAHHMS )KU3HU Ha 3eMJIE;

MOHUMAHUS  TJIOOAJIBHOTO  XapakTepa  OKOJOTHYECKHX  MpoOJeM,  BIHSHUS
HKOHOMHUYECKUX MPOIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATBHOM Cpebl;

OCO3HaHUS HEOOXOAMMOCTH MCIOJIb30BAHUSI JIOCTHDKEHUM XUMHUHU ISl  PEIICHUS
BOITPOCOB PALlMOHAIIBHOTO MPUPOJONOJIb30BAHMS;



AKTUBHOI'O HENIPUATHUS JEUCTBUM, IPUHOCAILNX BPE OKPYXKAOIIEH NMPUPOAHOMN cpene,
YMEHHUS IIPOTHO3UPOBATH HeOIaronpusITHbIE DKOJIOTHYECKHUE NIOCJIEACTBUSA
PEANPUHUMAEMBIX IEHCTBUM U NPEJOTBPALLATh UX;

HAJM4YMs Pa3BUTOrO IKOJIOTMYECKOTO MBILUICHMS, YKOJIOTUYECKON KYJBTYpBI, OIBITA
NEATEIIBHOCTH DKOJOTMYECKOM HAaNpPaBJICHHOCTH, YMEHHUS pPYKOBOJACTBOBATHCS WMHU B
MO3HABATEIbHON, KOMMYHHUKATHBHOW M COLIMAJIBHOW TMPAKTUKE, CIIOCOOHOCTH M YMEHHUS
aKTUBHO NMPOTUBOCTOSITh UJEOJIOTUU XeMOo(poOuu;

7) HEeHHOCTH HAYYHOI'0 MIO3HAHMSA:

Cc()OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOMN MPAaKTUKU;

MOHMMAaHUA CTeUM(UKH XMMUU KaK HayKd, OCO3HaHHs €€ poiin B (POpMHUpOBAHUH
palMOHAJIbHOIO HAYYHOTO MBIIUIEHUS, CO3JAaHUM LIEJIOCTHOTO MPEACTaBICHUS 00
OKPYXAIOIIEM MHpE KakK O E€JUHCTBE IPUPOABI M YEJIOBEKA, B IO3HAHUU IPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUuH NpodieM COXpaHEeHUsI IPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XMMUU JJII COBPEMEHHOW NUBWIM3AIUHU: B €€
I'YMaHUCTHYECKON HAIMPABICHHOCTH U BaXKHOM POJIM B CO3/1aHUU HOBOM 0a3bl MaTepUaIbHOU
KYJITYpbl, PEIIEHUU TJ00aldbHBIX MPOOJIEM YCTOMYMBOIO pPa3BUTUS YEJIOBEUECTBA —
CBIPBEBOM, HHEPreTUYECKOM, NUIINEBOM M DKOJIOTMYECKOM O€30MacHOCTH, B pa3BUTHUU
MEIUIMHBI, 00ECTIEYeHUH YCIOBUI YCIEIIHOTO TPY/a U IKOJIOTUYECKH KOMPOPTHON >KU3HH
Ka)kJ0T0 4jeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: IIOHMMAaHMS CYIIHOCTH METOAOB IO3HAaHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CHOCOOHOCTH HCIOJB30BaTh I10JIy4aeMbI€ 3HAHUS
JUId aHaJn3a M OOBSCHEHUS SIBICHUN OKPYKAIOLIEr0 MHpa U MPOUCXOASIIUX B HEM
M3MEHEHUH, YMEHHs JenaTh OOOCHOBAaHHBIE 3aKIIOYEHHS Ha OCHOBE HAay4dHbIX (aKTOB U
VMMEIOLIMXCS JaHHBIX C LENbIO MTOJYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BaTh XMMUYECKUE 3HAHUS Ul pELICHUs
po0JieM B peaIbHBIX JKU3HEHHBIX CUTYaLIUsAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIBCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpHIBHOMY 00pa30oBaHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUM II0 XHMHU B COOTBETCTBUM C >KU3HEHHBIMHU
MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSAM Tpylda B pa3iIMuHbIX cdepax mnpodheccuoHaIbHON
NEATEIIBHOCTH.

METAINIPEIAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHSI y4EOHOTO MpeaMeTa «XUMUs» Ha ypOBHE
CpemHero o01ero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIC JUII (POPMHUPOBAHUS MHPOBO33PEHHS OOYYAFOIIUXCS MEKIUCIMILTHHAPHBIC
(MeXIIpeIMeTHBIC) OOIIEHAYYHbIC TIOHATHS, OTPAYKAIOIME IEJIOCTHOCTh HAYYHON KapTUHBI
MHpa M CHelU(HUKY METOJ0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, SHEPrusi, SBJICHHE, IMPOLECC, CHUCTEMa, HAy4YHbIA (DAaKT, MPUHIMII, TUIOTE3a,



3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIeA0BaHNe, HAOTIOIeHNe, U3MEPEHUE, YKCTIEPUMEHT U
Ipyrue);

YHUBEpPCAJIbHBIC  y4eOHbIE  JeWcTBUS  (TO3HABATEIbHbIE, KOMMYHUKATHBHbIE,
peryJIaThBHBIE), oOecreunBaromye (opMupoBaHue (QYHKIIMOHAIBHOW TPAMOTHOCTH U
COIMATBHON KOMITETCHIIUU 00YYaIOIuXCsl;

CIIOCOOHOCTh ~ OOYYaOIIMXCA  HWCIIOJNB30BaTh OCBOCHHBIC  MEKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHMS M YHUBEpCalbHble yueOHbIEe JCHCTBUS B IO3HABATEILHOW M
COITMATILHOM TTPaKTHKE.

MeranpenMeTHbie pe3yJbTaThl OTPaXaloT OBJAJEHHWE YHUBEPCAIbHBIMH YUe€OHBIMU
MMO3HABATEIbHBIMI, KOMMYHUKATUBHBIMH U PETYJISITUBHBIMU JCHCTBUSIMH.

OBjajieHUe YHHBEPCAJbLHBIMH Y4€OHbIMH MO3HABATEIbHBIMHU AeHCTBUAMM:

1) 6a30BbIe JIOrHYECKHE TeHCTBUSA:

CaMOCTOSITENIbHO (POPMYJIUPOBATh M aKTYaJU3UPOBaATh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpEeNEeNATh LENN NeSTebHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HMX JITOCTHKCHHUS,
COOTHOCHUTH PE3yJIbTAThI IEITEIILHOCTH C TIOCTABIICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh MPHU OCBOCHUM 3HAHUUN MPUEMBI JOTUUECKOTO MBIIICHUS — BBIJICSATh
XapaKTepHbIe TMPU3HAKK TOHATHH W YCTaHABIWBAaTh HUX B3aWMOCBS3b, HCIIOJIb30BaATh
COOTBETCTBYIOIINE IMOHSATHUSA JJIs1 OOBSICHEHUS OTACIbHBIX ()aKTOB U SBIICHU;

BBHIOMPATh OCHOBAHMS W KPUTEPUU JUIsI KIACCU(DHUKAIMK BEIIECTB M XUMHUYECKUX
peakuuii;

yCTaHABJIMBATh MMPUYNHHO-CJICJCTBEHHBIC CBSI3M MEXY U3y4aeMbIMU SBJICHUSMU,

CTPOUTH JIOTHYECKHE paCCYXKIeHUs (MHIAYKTHUBHBIC, JACAYKTUBHBIC, IO aHAJOTHH),
BBISIBIIATH  3aKOHOMEPHOCTH W MPOTUBOPEYHS B PacCMATPUBAEMBIX  SBJICHHSIX,
(hOpMYIMPOBATh BBIBOJIBI M 3aKITIOUCHUS;

OPUMEHSTh B TPOIECCE IMO3HAHUSA, UCIOIb3yeMble B XUMHUU CHMBOJIMYECKHUE
(3HaKOBbIE) MOJEIH, MPeoOpa3OBbIBATh MOJCIbHBIC MPEACTABICHUS — XHMHYECKUNA 3HAK
(cumBOJI) DyeMeHTa, XuUMUYeckas (opmynia, ypaBHEHHE XHWMHUYECKOW pPEaKIud — TPHU
perieHnr y4eOHBIX TO3HABAaTEIbHBIX M TPAKTUYECKUX 3a/ad, MPUMEHSATh Ha3BaHHbBIC
MOJICIIbHBIC TIPEICTABJICHUSI JIs1 BBISBIICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB
U XUMHUYECKUX PEaAKIIUM.

2) 0a3oBbI€e MCCJIEI0BATEIbCKHE NeiiCTBUA:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMUYECKUX PEAKITUH;

dbopMynupoBaTh €M W 3a7a4¥ KCCIICIOBAHUS, HWCIIONH30BATh ITOCTABICHHBIC H
CaMOCTOSITeNIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KAa4eCTBE HHCTPYMEHTA IIO3HAHUS U
OCHOBBI Il (DOPMUPOBAHMS THUIIOTE3bl MO TMPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMbIX
CYXICHUU;

BJIQJICTh HABBIKAMHM CAMOCTOSATEIHLHOTO TUTAHUPOBAHUS M TIPOBEICHUS] YUCHUYCCKUX
DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh yMEHHMsS HAOmIOJaTh 3a XOJAOM  TIpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €r0 pe3ysbTaT, (OpMYyIUpOBaTh OOOOIICHUS U BBIBOJIbI
OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJbTAaTOB HCCIEIOBAHMS, COCTABJIATH OOOCHOBAHHBIN
OTY€T 0 IpoeNaHHON padoTe;



NpUOOpETaTh OMbBIT YYEHUUYECKOW MCCIEAOBATEIbCKOM M MPOEKTHOW NeATEIbHOCTH,
MPOSIBIISATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIBHOMY IMOMCKY METOJIOB pEIICHUS
NPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO PAa3IMYHbIX METO/I0B IMO3HAHMUS.

3) paboTa ¢c uHpopmMaumeii:

OPUEHTHUPOBATLCS B PA3NMMUYHBIX HMCTOYHUKAX WHMOpMaruu (HaydHO-TIOMyJIsIpHAS
JaUTepaTypa XUMHUYECKOTO COAEpXKaHMsl, CIpaBOYHbIE MOcoOus, pecypcbl WHTepHera),
aHaIM3UpOBaTh MHGOPMAIMIO PA3IUYHBIX BUIAOB M (OPM MPEACTaBICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENMPOTUBOPEUYUBOCTH;

bopMyIMpoBaTh 3alpOChl U MPUMEHITh PA3IMYHbIE METOJbI MPU TOUCKE M OTOOpE
uH(pOpMalu, HEOOXOAUMOM /JIsl BBIMOJHEHHS YU€OHBIX 3314 OTMPECIEHHOTO TUTIA;

pruoOpeTaTh OMBIT UCIIOIB30BAHUS HHPOPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH
U Pa3JIMYHbIX TIOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpaTh ONTUMAJbHYIO (QOpMYy MpeacTaBiIeHUs HHPOPMAIUU
(cxemsl, TpaduKy, TUArpaMMbI, TAOJHIIBI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BAaTh HAYYHBIH S3BIK B KayeCTBE CpPEICTBAa MpU paboTe € XUMUYECKOU
uHbOpMalMel: MPUMEHITh MEXIPEAMETHbIe ((PHU3UUYEeCKHe M MaTeMaTU4YeCcKue) 3HAKU U
CUMBOJIBI, (hOPMYJIbI, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCIIOJI30BaTh U MPe0OpPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEACTBA HATJISTHOCTH.

OBJajieHUe YHHBEPCAJIbHBIMM KOMMYHUKATUBHBIMHY I€CTBUSIMU:

3aJlaBaTh BOINPOCHI IO CYIIECTBY OOCYXJaeMOW TEeMbl B XOJ€ Juajora u/uin
JTUCKYCCUH, BBICKa3bIBaTh HJE€HU, (POPMYJIHPOBATH CBOM MPEMAJIOKEHUS OTHOCHUTEIIBHO
BBITIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

BBICTYIIAaTh C MPE3EHTAIMEN PE3YIbTATOB MO3HABATEIBHON AESITEIbHOCTH, OJTYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU NPU BBINOJHEHUH XUMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKON paboThl MO HMCCIENOBAHUIO CBOWCTB M3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro nmpoekTa U (opMyIHpOBaTh BBIBOJIBI MO pe3yJibTaTaM MPOBEAEHHBIX
UCCJIeIOBAHUN MyTEM COTJIaCOBaHUS MO3UIMHI B X0J1e 00CYX AEHUS 1 OOMEHa MHEHUSIMH.

OBjajieHUe YHHBEPCAJbLHBIMH PeryasSTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSITENIHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MO3HABATENBHYIO JCSTEIBHOCTD,
omnpenensis e€ Lelu U 3aa4i, KOHTPOJIUPOBATh U M0 MEPEe HEOOXOAMMOCTH KOPPEKTUPOBATh
npeajiaraéMblii  alrOPUTM JCHCTBUM MpPHU BBHIMNOJHEHUHM YYEOHBIX M MCCIIEOBATEIbCKUX
3aj1a4, BEIOUpaTh Hanbosee 3 (PEKTUBHBIN CITOCOO UX PEIICHUs ¢ YYETOM MOJYyYeHHUST HOBBIX
3HAHWH O BEIIECTBAX U XUMHUUECKUX PEAKIIHIX;

OCYIIECTBIISITh CAaMOKOHTPOJb CBOEH [JEATEIbHOCTH Ha OCHOBE CaMoOaHalIu3a M
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJTACC

HpCI[MeTHble PE3YyIbTAaThbl OCBOCHHA KypCa ((OpFaHI/I‘{eCKaSI XUMMUA» OTPAKAOT!



c(OPMHUPOBAHHOCTh TPEACTABICHUN O XUMHUYECKOW COCTABJISIONIEH €CTeCTBEHHO-
HAy4YHOW KApTHUHBI MHUpPA, POJIM XUMUU B TO3HAHWU SBJICHHUU MPUPOJBI, B (OPMHUPOBAHUN
MBIIIJIEHUS. U KYJIbTYPbI JUYHOCTH, €€ (QYHKIHMOHAJIBHOW I'paMOTHOCTH, HEOOXOIUMOM st
pEelIeHs] MPAKTUYECKUX 3a/lad M DSKOJOTMYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CPELE;

BJIAJICHUE CUCTEMOM XUMHMYECKUX 3HAHUW, KOTOPas BKIIKOYAET: OCHOBOIIOJATaroIue
NOHATUS (XMMUYECKUH SJEMEHT, aToOM, »JJIEKTpOHHAas 000Jiouka aroma, MOJIeKyJa,
BaJICHTHOCTb, 3JEKTPOOTPUIATENBHOCTh, XUMHUYECKasi CBsI3b, CTPYKTypHas ¢opmyia
(pa3BépHyTasi U COKpalléHHas), MOJb, MOJISIpHAs Macca, MOJISIpPHBIA OOBEM, YIIIEPOIHBIN
CKeneT, (PyHKIMOHANbHAS TPYIMa, pajuKkal, W30MEpHsi, U30MEPbl, TOMOJIOTHUYCCKUI PSI,
TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPO U a30TCOAEPKAIINE COCTUHEHUS], MOHOMED, TTOJIUMED,
CTPYKTYPHO€ 3BE€HO, BBICOKOMOJICKYJISIDHBIE COEIMHEHUS); TEOPUM M 3aKOHBI (TeOpus
CTpoeHHus opraHudeckux BemectB A. M. bBytnepoBa, 3aKOH COXpaHEHHUsI MacChl BEUIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XMMHUU; MHPOBO33PEHUYECKUE 3HAHUS, JIEXKAIIUE B
OCHOBE TTOHUMAaHUS MPUINHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBJICHUH, (PAKTOIOTHIECKUE
CBEJICHUSI O CBOWMCTBAaX, COCTaBe, MOJYyYEHWH M OE30MaCHOM HCIOJIb30BAHUU BAKHEUIIINX
OpraHUYeCKUX BEIIECTB B ObITY M MPAKTHUECKON EATETbHOCTH YEJI0BEKA;

cOPMUPOBAHHOCTh ~ YMEHHMM  BBIABIATH  XapaKTEpHble  MPU3HAKU  TOHSTHUH,
YCTaHaBJIMBATh MX B3aUMOCBS3b, UCIIOIL30BaTh COOTBETCTBYIONIME MOHSATUS MPU ONMKHCAHUU
COCTaBa, CTPOEHHUS U MIPEBPAIIECHUN OPraHUYECKUX COCAUHECHUM;

c(hOpPMUPOBAHHOCTh YMEHUIN UCMOIb30BATh XUMHUYECKYIO CUMBOJIMKY ISl COCTABJICHHUS
MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHOW) (opMysl OpraHuYecKux
BEIIECTB M YPABHEHHM XHMHUYECKMX pEaKUUW, W3rOTABIMBATh MOJEIM MOJEKYJI
OpPraHMYeCKUX BEIIECTB MJisi WUIIOCTPAIMM HMX XUMHYECKOrO U MPOCTPAHCTBEHHOTO
CTPOCHMUSI;

c(OPMUPOBAHHOCTh ~ YMEHHUHM  yCTAHABIMBATh  MPUHAJICKHOCTh  M3YUYEHHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTABYy M CTPOEHHUIO K OIpEAeTIEHHOMY KJaccy/rpymnie
COEMHEHUN (YyrineBoaopo/sl, KHUCJIOPOJT u a30TCOJIEpKAIINE COEJIMHEHUS,
BBICOKOMOJIEKYJIIDHbIE ~ COEAWHEHHWs), JaBaTb WM Ha3BaHMUS IO CHUCTEMATUYECKOU
HomeHkinatype (IUPAC), a Takke NpHUBOIWUTH TPUBHUAJIBHBIE Ha3BaHUS OTIEIbHBIX
OpraHUYeCKUX BELIECTB (ITHJICH, MPOMWIEH, alleTUIICH, STUICHIJINKOb, TIUIEPUH, (EeHOI,
dbopmanblieru, aleTanbIeruj, MypaBbUHAs KHUCJIOTA, YKCyCHash KHUCIOTa, OJEUHOBAs
KHCJIOTa, CTEAPUHOBAS KUCJIOTA, TIII0K03a, PPYyKTO3a, KpaxMmal, MeJITI0I03a, TIUIWH);

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPENESATh BUABl XUMHUYECKOW CBS3M B OPTraHUYECKUX
COEIMHEHUSIX (OJIMHAPHBIE U KPATHbIE);

c(hOPMHUPOBAHHOCTh YMEHUS MPUMEHATH MOJIOKEHHSI TEOPUU CTPOCHMSI OPraHUYECKUX
BemecTB A. M. bytiepoBa 1151 00bsICHEHHs 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHS; 3aKOH COXPAHEHUS MaCChl BELIECTB;

c(hOPMHPOBAHHOCT, YMEHUW XapaKTepPU30BaTh COCTaB, CTpOeHWe, (u3nyeckue wu
XUMHUYECKUE CBOMCTBA THUIMYHBIX MPEICTABUTENEH PA3JIUYHBIX KJIACCOB OPraHUYECKHUX
BeIlleCTB (MEeTaH, 3TaH, STWICH, MPOIUJIEH, aleTwieH, Oyraauen-1,3, metunoyraauen-1,3,
O€H30J1, METAHOJI, TAHOJI, STUJICHTJIUKOJIb, TJIMIIEPYH, (EHOJI, alleTaabICTH I, MypaBbUHAS U



YKCYCHasi KHUCJOTBI, TJIFOKO3a, KpaxMajl, LeJUIIJIO3a, AaMUHOYKCYCHas KHCJIOTa),
WUTFOCTPUPOBATh TE€HETUYECKYI0 CBS3b MEXJIY HHMH YpPaBHEHUSIMH COOTBETCTBYIOILUX
XUMUYECKUX PEAKIUI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BAThb HCTOYHUKH YTJIEBOJOPOTHOTO ChIPbS
(HeTh, IPUPOIHBINA Ta3, Yyroib), CIOCOOBl X MEPepadOTKU U MPAKTHYECKOE MPUMEHEHHE
NPOAYKTOB MEPEepadbOTKH;

c(hOPMUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYUCICHHUS MO XUMHUYECKUM YPABHEHUSIM
(macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKIMHU MO U3BECTHBIM
macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WK IPOYKTOB PEaKIUn);

c(hOPMUPOBAHHOCTh YMEHUU BJIQJECTh CUCTEMOW 3HAHMA OO0 OCHOBHBIX METOJIax
HAy4YHOTO TO3HAHMS, HUCIHOJIb3YEMbIX B XHMHUU NPU H3YYEHUU BEIIECTB M XUMHUYECKUX
ABIeHUM (HAOMIOJIeHWe, HW3MEPEHHE, SKCIEPUMEHT, MOJIETUPOBAHUE), HCIOIb30BAThH
CUCTEMHbIE XUMUYECKUE 3HAHWS [JIs1 NPUHATUSA DPEIICHUHA B KOHKPETHBIX JKU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM,;

c(hOpPMHUPOBAHHOCTh YMEHHI COOJIOATh TIPABUIIA MOIH30BAHUS XUMUYECKON TOCYI0M
U JabopaTopHbIM O00OpYZOBaHMEM, a TaKXKe MpaBHia OOpalleHHs C BEIIECTBAMHU B
COOTBETCTBUH C MHCTPYKLHUSIMH 1O BBITTOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUI IJIAHUPOBATH W BBIMOJHATH XUMHYECKUN SKCIEPUMEHT
(npeBpalleHnsT OpraHUYECKUX BELIECTB IIPU HArpeBaHUM, MOJTYYEHUE STHIECHA U WU3YYEHUE
€ro CBOICTB, KaUECTBEHHbIE PEAKIMM OPraHMYECKUX BEIIECTB, JCHATypalus OElKOB Ipu
HarpeBaHWM, I[BETHbIE pEAKIMH OEJKOB) B COOTBETCTBHM C TMpPAaBWJIAMH TEXHHUKHU
0e30macHOCTH MpU OOpaIllEHWH C BellecTBaMU U JabOpaTOpHBIM 00OpPYIOBaHUEM,
NPENCTaBIIATh PE3yJIbTaThl XMMHUYECKOTO JKCIEPUMEHTa B (QopMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX peakuuil U GopMyIupOBATh BHIBOJIBI HA OCHOBE 3THX PE3yJbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUI KPUTUYECKU aHAIM3UPOBATh XUMUUECKYIO0 WH(OpMALIUIO,
MOJIy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (cpencTBa maccoBoil uHpopmauuu, WHTEpHET U
JPYTHUX);

c(hOPMHUPOBAHHOCTh yYMEHHUH COOJIOaTh TMpaBUjia IKOJOTHYECKH IIEIeCO00pa3HOTOo
MOBEICHUSA B OBITY W TPYJOBOW NEATEIBHOCTH B IIEJIAX COXPAHEHHs] CBOETO 3I0POBbS U
OKpY)KAlOLleW NPUPOJHOM Cpenbl, OCO3HaBaThb OMNACHOCTb BO3JECUCTBHS HA KUBBIE
OpraHu3Mbl ONPEACIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMbica nokaszatens I[IJIK,
NOSICHATh, Ha TMpUMEPaX CHOCOObl YMEHBIICHHS M NPEJOTBPAIIEHUS] HMX BPEIHOTO
BO3JICHCTBHS HAa OPTaHU3M YEJIOBEKA;

U1 00y4YaIOIIUXCsl ¢ OTPAaHUYCHHBIMU BO3MOXHOCTSIMU 37I0POBBS: YMEHUE MPUMEHSTD
3HaHUS 00 OCHOBHBIX IOCTYIHBIX METO/IaX MO3HAHUS BEILIECTB U XUMUYECKUX SIBJICHUM;

JUISL CHENbIX M CIa0OBHIAAIIMX OOYYaIOIIMXCSA: YMEHHE HCIOIb30BaTh pelibe(HO-
TOYEYHYIO cucTeMy 00o3HaueHuit JI. bpaiins nis 3anucu xuMudeckux Gopmyi.



11 KITACC

[IpenmeTrHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHHMYecKas XUMUsD)
OTPaXKaroT:

Cc()OPMUPOBAHHOCTh MPEJCTABICHUNA: O XUMHUYECKOW COCTAaBIISIONIEH €CTECTBEHHO-
HayYHOW KAapTUHBI MHUpPA, POJIM XUMHUHU B IO3HAHMU SIBJICHUI MPUPOJBI, B (POPMUPOBAHUU
MBILUIEHUS U KYJbTYpPbl JUYHOCTH, €€ (QYHKIUOHAIBHOW I'PaMOTHOCTH, HEOOXOAUMOM I
pelIeHUs] MPAKTUYECKUX 3a/ad U 3KOJOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3I0POBBIO U IPUPOJIHON CpEAE;

BJIAJICHUE CUCTEMOM XHMMHYECKMX 3HAHMM, KOTOpas BKJIOYAET: OCHOBOIIOJIAraroliue
HNOHATUSA (XUMHUYECKUM JIEMEHT, aTOM, M30TOIl, S-, P-, d- AJIEKTPOHHbIE OpPOUTAIM ATOMOB,
MOH, MOJIEKYJa, MOJIb, MOJISIPHBIN 00BEM, BaJI€HTHOCTbD, ANEKTPOOTPHUIATEILHOCTD, CTEIICHD
OKHUCJIEHUS, XMUMHUYECKas CBsA3b (KOBAJEHTHas, WOHHAs, METaJUINYecKas, BOJOPOJHAas),
KpUCTAJUIMYECKasi pEIETKA, TUIBl XUMUYECKHUX PpEaKIUil, pacTBOp, 3IEKTPOJIUTHI,
HEDJIEKTPOJIUTBI,  DJEKTPOJIUTHUYECKas JUCCOLMALUS, OKHUCIUTENb, BOCCTaHOBUTEIID,
CKOPOCTb XMMHMYECKON peaklnu, XUMHUYECKOE PAaBHOBECHUE); TEOPUU U 3aKOHBI (Teopus
ANEKTPOJIMTUYECKON Jucconmanuu, nepuoandeckni 3ako” J[. M. Mengeneesa, 3akoH
COXPAHEHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALLEHUS SHEPTUU TP XUMUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CUMBOJUYECKUM S3bIK XUMHUH, MUPOBO33PEHUECKHUE 3HAHMS,
JeXalue B OCHOBE IOHUMAHUS NPUYMHHOCTU U CHUCTEMHOCTH XUMHYECKHMX SIBJICHUM,
(aKTOJIIOTMUECKHUE CBEIEHUS O CBOICTBaX, COCTaBe, IOJYyYEeHUU U 0Oe30IacHOM
WCIOJIb30BAaHNN BAXHEMIIMX HEOPTraHMYECKHX BEUIECTB B OBITY M MPAKTUYECKOU
NEeSATEIbHOCTH YEI0BEKa,;

COPMUPOBAHHOCT ~ YMEHHUW  BBISIBIATH  XapaKTEpHbIE  INpPU3HAKU  TOHATH,
YCTaHaBIMBATh UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATUS IPU ONHCAHUU
HEOPraHWYECKUX BELIECTB U UX MPEBPALICHMIA;

c(OpMHUPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJISI COCTaBJICHUS
(GopMyJl BEIIECTB U YPABHEHUH XMMUYECKUX PEAKLUN, CUCTEMATHYECKYI0 HOMEHKJIATYypy
(IUPAC) u TpuBuHanbHble Ha3BaHUS OTIEIbHBIX HEOPraHWYECKUX BEIECTB (YrapHbIil ras,
YIJIEKUCIIBIN Ta3, aMMHAK, ranéHasi U3BECThb, HETall€Has U3BECTh, MUTHEBAsI COAA, MUPUT U
Ipyrue);

c(OpPMUPOBAHHOCTh YMEHHM OMNPENENATh BaJCHTHOCTh U CTENEHb OKHUCIICHUSA
XUMHUYECKHUX D3JIEMEHTOB B COCOUHEHMSX Pa3IMYHOTO COCTaBa, BUJA XUMHYECKON CBSI3U
(koBaJIeHTHasi, HWOHHAs,  METAJUIMYECKas, BOJOPOAHAsA) B  COCAMHEHUSX,  THII
KPUCTAJUIMYECKOW PEHNIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJEKYJSIpHAsl, HOHHAasd,
MeTaJUIMYecKas ), XapakTep Cpebl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCIUHEHNUI;

cOpPMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPHUHAJIC)KHOCTh HEOPTaHUYECKUX
BELIECTB 10 UX COCTaBYy K ONpPENEIEHHOMY KJIacCy/TpylIe COeIMHEHUN (IPOCThIE BEIECTBA
— METAJUIbl U HEMETAJUIbI, OKCU/Ibl, OCHOBAHUS, KUCJIOThI, aM(OTEPHbIE THIPOKCHUIBI, COJIN);



c(hOPMHUPOBAHHOCTh yYMEHHUH PACKPBIBATh CMBICT Tepuoaudeckoro 3akona J[. .
MenneneeBa u JAEMOHCTPUPOBATh €r0 CUCTEMATU3HUPYIONIYI0, OOBSICHUTEIBHYIO U
IPOTrHOCTUYECKYIO (PYHKIIUU;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh JIIEKTPOHHOE CTPOEHUE aTOMOB
XUMHYECKUX 31eMeHTOB 1—4 nepuonoB Ileproanueckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB
H. W. MeHnneneeBa, UCHONB3YyS TMOHATHS «S-, P-, d-DIEKTPOHHBIE OpOUTATINY,
«IHEPreTUYECKUE YPOBHU», OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XUMUYECKUX
AJEMEHTOB M HX COEAMHEHHWHA MO TnepuoAaM u rpynmnaMm lleproanyeckoil CUCTEMBI
xumudeckux snemeHToB . 1. Menneneena;

c(hOPMHUPOBAHHOCTh YMEHUW XapakTepU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBAa HEOPTraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJTBEPKAATh CYIIECTBOBAHUE
TEHETUYECKON CBA3M MEXKAY HEOPraHMYECKHMMHU BEIIECTBAMH C IIOMOIIbIO YpPaBHEHUH
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUI;

c(hOpPMHUPOBAHHOCTh YMEHHUSI KJIIACCU(PUITUPOBATH XUMUIECKUE PEAKITUU 110 PA3THIHBIM
MpU3HaKaM (YUCITy W COCTaBY pEAarupyroIHUX BEIIECTB, TEIUIOBOMY 3(P¢EeKTy peakiuu,
M3MEHEHHUIO CTENEHEW OKHUCJIEHUSI SJIEMEHTOB, OOpaTUMOCTH pEaKlUH, YYaCTUIO
KaTaJInu3aTopa);

c(hOPMUPOBAHHOCTh YMEHHUH COCTABJISTH YPaBHEHUS PEAKIMA pa3IUYHBIX THUIIOB,
MOJTHBIE W COKpPAIIEHHBIE YPAaBHEHHS PEAKIMHA MOHHOTO OOMEHA, YUWTHIBAs YCJIOBHSI, TPU
KOTOPBIX 3TH PEAKIIUU UAYT /10 KOHIIA;

c(hOPMHUPOBAHHOCTh YMEHUN MPOBOAMTH PEAKLMHU, MOATBEPKIAIOIINE KAYECTBEHHBIH
COCTaB pPAa3JIMYHbIX HEOPTAHMYECKHUX BEIIECTB, PACIO3HABATH OIBITHBIM ITyTEM HOHBI,
IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI pacKpbIBaTh CYIIHOCTb OKUCIIUTEIIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMl TOCPEICTBOM COCTABJIICHHSI AJICKTPOHHOTO OallaHca 3THX
peakuuii;

c(hOpPMHUPOBAHHOCTh YMEHHUM OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON peaKinu
OT pa3IMYHBIX (PAKTOPOB; XapaKTEP CMEIICHUS XUMHIECKOTO PaBHOBECHS B 3aBUCHMOCTHU OT
BHeIHero Bo3aeiicTeus (npuHuun Jlelllarense);

c(hOPMHUPOBAHHOCTh YMEHUW XapaKTePU30BaTh XMMHUYECKHE MPOIECCHI, JIKAIINE B
OCHOBE MNPOMBIIUIEHHOTO  TMOJy4€HUSI CEpPHOM  KHUCIOThI, aMMHaka, a TaKxKe
c(hOPMHUPOBAHHOCTh MPEJACTABICHUN 00 OOIMMX HAYYHBIX MNPUHIMIAX M SKOJOTUYECKUX
mpo0eMax XUMHIECKOTO MMPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHHI MPOBOAUTH BBIUUCICHUS C HCIOJB30BAHUEM TOHITHS
«MaccoBasi JI0Jis BEIIECTBAa B PacTBOPE», OOBEMHBIX OTHOIICHHWHA Ta30B MPU XUMUYECKUX
peaklMsIX, Macchl BEIIECTBA WM O0bEMA Ta30B IO W3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOIO M3 YYAaCTBYIOIIMX B PEaKlMU BELIECTB, TEIUIoBOro sddexra
peaKkuyu Ha OCHOBE 3aKOHOB COXPAHEHUsI MacChl BEILECTB, MPEBPAILICHUS U COXPAHEHUS
SHEPIuu;

c(hOpMHUPOBAHHOCTh YMEHUI COOJI0aTh NpaBUiia MOJIb30BAHUS XUMUYECKON MOCYI0M
U J1IabOpaTOpHbIM O0OpYAOBaHMEM, a TaKXKe TMpaBuiia OOpallleHHs C BEUIECTBaMU B
COOTBETCTBUH C HHCTPYKIIUSIMH TIO BBITIOJIHCHHIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB;



c(hOPMHUPOBAHHOCTh YMEHHI IIJIAHUPOBATh W BBIMOJIHATH XUMHYECKUH JKCIIEPUMEHT
(pa3noxkeHue NEPOKCHJAa BOJOPOJa B MPUCYTCTBUM KaTaau3aTopa, OMPENCIICHHE CPEeJbl
pPacTBOPOB BELIECTB C IMOMOULIBI0 YHHBEPCAIBHOIO HWHAMKATOPA, BIMSHUE Pa3IHMYHBIX
(aKkTOpOB Ha CKOPOCTh XMMHUYECKOW peakluu, peakliud HOHHOTO OOMEHa, KaueCTBEHHbIE
peaknmu Ha cynbdar-, KapOoHAT- W XJIOPUA-aHWOHBI, HA KATHOH aMMOHWS, pEIICHHE
AKCIEPUMEHTANIBHBIX 3a/a4 no TemaM «Metamb»y u «HeMeramnbsl») B COOTBETCTBUHU C
npaBUIaMM TEXHUKU O€30MacHOCTH MpHU OOpallleHHH C BElIlecTBaMU U JabOpaTOpPHBIM
000pyI0BaHUEM, MPEACTABIATh PE3yIbTaThl XUMHUUYECKOTO IKCIIEpUMEHTa B (popMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIMX peakiuuid u GOpMYIMpPOBATh BBIBOJBI HAa OCHOBE ITHX
pE3yJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHUI KPUTHYECKU aHATM3UPOBATh XUMHUECKYIO HH(POPMAIIHIO,
MOJIy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpeICTBa MacCcOBOM KOMMYHMKaluu, MHTEepHEeT M
JIPYTHX);

c(hOPMHUPOBAHHOCTh yYMEHHUH COOJIO/IaTh TMpaBUia IKOJOTHYECKH IIEIeCO00pa3HOTOo
MOBEJICHUSI B OBITY M TPYIOBOUW JEATEIHHOCTH B IENISIX COXPAHEHHS CBOETO 3/I0POBBS U
OKpYy)Kalolled MNPUPOJHOM Cpelbl, OCO3HaBaTh OMACHOCTb BO3JCUCTBUS Ha >KUBBIE
OpraHU3MBbl ONPENEIIEHHBIX BEIIECTB, MOHMUMAas cmbica mnokazarens [IJIK, moscHATs Ha
OpUMeEpax CrocoObl YMEHBIIEHHS M TPEIOTBpAIICHHs] WX BPEIHOrO BO3JCUCTBUS Ha
OpraHu3M YEJIOBEKa;

JUTSE 00YYAIOMIUXCSl C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 37IOPOBbSI: YMEHUE TIPUMEHSITh
3HaHUS 00 OCHOBHBIX IOCTYIHBIX METO/IaX MO3HAHUS BEILIECTB U XUMUYECKUX SIBJICHUM;

JUISL CIENbIX M CIa0OBHIAAIIMX OOYYaIOIIUXCSA: YMEHHE HCIOIb30BaTh pelibe(HO-
TOYEUHYIO cucTeMy 00o3HaueHuit JI. bpaiins niis 3anucu XxuMudeckux Gopmyil.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
N HanvenoBanmepasie1os KosanyecTBouyacon DJIeKTPOHHbIE
n/m | TeMOpPOrpaMMbl Bcero Kontpoabubsiepaéorsl  IIpakTuyecknepadoThbl (wipposrre)
o0pa3oBaTe/ibHbIEpeCypPChI
Pa3znen 1.Teopernyeckue 0CHOBBI OPraHMYeCcKOM XMMHUM
[Ipenmer opraHuYeCcKO XUMHUH.
1.1 Teopus cTpoeHUsI OpraHUYECKUX 3
coequnenuit A. M. bytineposa
Uroronopazneny 3
Pa3znen 2.YrieBoaopoansl
1 [IpenenbHBICYTIIEBOIOPOIBI — )
AJIKaHbI
5 HenpenenbHble yriieBogopOIbL: 6 1
AJIKEHBI, aJIKa/INEHBI, ATKUHBI
2.3 ApoMaTH4eCKUEYTIEBOAOPOIbI 2
54 [IpupoaHbie ICTOYHUKHT 3 |
YIIEBOIOPOAOB U UX MepepadoTKa
Nroronopazneny 13
Pa3nen 3.Kuciopoacoaep:xanueopraHnuiecKuecoeInHeHUus1
3.1 Cnuptel. Denon 3
39 Anppaeruasl. KapboHOBBIE 7 |
KUCTOTHI. CII0XKHBIE YPHUPBI
3.3 VYrineBoanl 3 1




Wroronopazneny 13

Pa3znea 4.A30TconepkaniueoprannyecKkuecoeIMHeHn sl

4.1 AMUHBI. AMUHOKHUCIIOTEL. benku 3

Nroronopazneny 3

Pa3nen S.BbicokoMOJIEKy I pHbIECOeIMHEHUSA

5.1 ITnactmaccel. Kayuyku. Bosokna 2

Hroronopazneny 2

OBILIEE KOJIMYECTBO YACOB I10

I[TPOI'PAMME 34




11 KITIACC

KosanyecTBouyacon DJIeKTPOHHbIE
Ne HaumeHoBaHMepas3aeioB U (mudpoBbie)
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorsl IIpakTnuecknepadorsl P
o0pa3oBaTe/ibHbIEpeCyPCHI
Pa3zgen 1.TeopeTnyeckneoCHOBLIXMMHUM
CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U
1.1 Ilepuoanueckas cucrema 3
XAUMHUYECKUX djieMeHToB /1. .
Menneneena
12 CrtpoeHueBeniecTna. 4
' MHOroo6pa3s1eBeIecTs
1.3 XUMUYECKUEPEAKINU 6 1 1
Wroronopazneny 13
Paznen 2.HeoprannueckasixuMus
2.1 MerTanbl 1
2.2 Hewmetamibl 1 1
)3 CBs13p HEOPTraHUYECKUX U )
) OpPraHMYeCKUX BEIIECTB
Wroronopazneny 17
Pa3zgen 3.XuMus ¥ :XKU3HL
3.1 XuMus U )KU3Hb 4
Nroronopazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34 5 3
[MPOTPAMME







HOYPOYHOE INTAHUPOBAHHUE
10 KJIACC

Ne

n/
n

Temaypoxka

KoanuecrBouacos

Bce
ro

KonTtpoabHbiep
a0doThI

IIpakTHyeckuep
a00ThbI

JaTranzyu
eHHA

DJIeKTPOHHbIeU(POBBICOOPa3OBaTEI
bHbIEpecypchl

[Ipenmet oprannyeckoi
XUMHH, €

BO3HHUKHOBCHHC, PA3BUTHUC

1 3HAYCHUC

06.09.2023

Teopust crpoeHus
OpraHUYECKUX
coenquHeHuil A. M.
byrneposa, €€ OCHOBHBIE
MI0JIO’KEHU S

13.09.2023

[Ipencrasienue o
Kiaccuukammum
OpI‘aHI/I‘-IGCKI/IX BCIIICCTB.
Howmenxkmarypa
(cucremaruveckas) u
TpI/IBI/IaJIBHI:Ie Ha3BaHUA
OpPTraHUYECKUX BEIIECTB

20.09.2023

AJIKaHBI: cOCTaB U
CTPOEHUE,
TOMOJIOTUYECKUU PAJT

27.09.2023

MeraHn u 3TaH —
MpOCTEUIINE
HpGI[CTaBI/ITCJII/I AJIKAHOB

04.10.2023




AJIKEeHBI: COCTaB U
CTpOEHHE, CBOMCTBA

11.10.2023

OTujEeH U MPONUIEH —
IIPOCTEUIINE
IIPEJICTAaBUTENIN AJTKEHOB

18.10.2023

[TpakTruueckas padota No
1. «I[lonydyenue sTUIICHa U
W3yUYEHHE ETO CBOWCTB)

18.10.2023

Ankanuensl. byranuen-
1,3 u meTunodyraguen-1,3.
[Tonyuenue
CHHTETUYECKOTO KayuyKa
U PE3UHBI

25.10.2023

10

AJKUHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUU PAI.
AneTnineH —
IIPOCTEUIIUUTIPEICTABUTE
JIHAIKHHOB

11

Brruncnenus no
YpPaBHEHUIO XUMUYECKOMN
peakiuu

12

ApeHbl: 6€H30JT U TOJTYOJI.
TOKCUYHOCTH apeHOB

13

I'eneTndeckas CBs3b
YIJIEBOAOPOOB,
MIPUHAJICKAIINX K
pa3IMYHBIM KJlaccam




14

IIpupoaHbIE HCTOYHUKHU
YTJIEBOJOPOAOB:
MPUPOAHBIN Ta3 u
MONyTHBIC HE(DTIHBIC
ra3pl, He()Th U MPOJTYKTHI
e€ mepepaboTKu

15

[IpupoaHbie ICTOYHUKHI
YTJIEBOAOPOIOB:
MPUPOAHBIN a3 U
MONyTHBIC HEDTIHBIC
ras3bl, HepTh U POIYKTHI
e€ mepepaboTKu

16

KoHnTtponbHas padoTa mo
pazaeny «YTIeBOJOPOIBI»

17

IIpenenbuble
OJIHOATOMHBIE CIIUPTHI:
METaHOJ 1 STAHOJI.
Bonopoanascasizb

18

MHOroaTroMHBbIE CIIUPTHI:
STUJICHTJIUKOJIb U
[JIMLEPUH

19

DeHOI: CTpOEHUE
MOJIEKYJIbI, PU3HUUECKUE U
XUMHUYECKHE CBOMCTBA,
pUMEHEHHE

20

ANLIeruam:
dbopMmanbaerua u
arneTanbIerua. AleToH

21

OIHOOCHOBHEIE




npeenbHble KapOOHOBBIE
KUCIIOTBI: MypaBbUHAS U
yKCYCHast

22

[Ipaxruueckas pabora Ne
2. «CBoiicTBa pacTBOpa
YKCYCHOW KHCIIOTBI»

23

CreapuHoBas u
OJICMHOBAs KUCJIOTHI, KaK
MPEJICTABUTENIN BBICIIIUX
KapOOHOBBIX KHUCIIOT

24

MBpblia Kak COJIM BBICIIUX
KapOOHOBBIX KHUCIIOT, UX
MOIOIIIEE IEUCTBUE

25

CrnoxxHbie 3(hUPHI Kak
IPOM3BOJIHBIC
KapOOHOBBIX KHCIIOT.
[Munponmu3cinokHbIX3pupo
B

26

Kupsl: runponus,
IpUMEHEHHUE,
OuoJsiornueckas poib
KUPOB

27

YrneBoasl: cocTas,
Kiaccuukarms.
Baxkueitmme
MIPEICTaBUTENH: TIIOKO3a,
dpykTO3a, caxaposa

28

Kpaxman u nemnonosa
KaK IPUPOIHBIC




MIOJINMEPBI

29

KoHnTtponbhas padoTa mo
pazneny
«Kucnopoaconepxaiiue
OpTaHHYECKHE
COCITUHEHUS

30

AMWHBI: METHJIAMHH U
AHUJIUH

31

AMMHOKHCIIOTBI KaK
amdoTepHbIe
OpTraHUYECKHE
COEIMHEHMS, X
OMOJIOrHMYECKOE 3HAUCHHE.
IlenTn st

32

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

33

OCHOBHBIC TIOHATHS
XUMUH
BBICOKOMOJICKYJISIPHBIX
COECIUHEHUN

34

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJIEK YIS PHBIX
COCIUHEHUN.
[InacTMaccel, Kay4yku,
BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KITIACC

Ne

n/
n

Temaypoxka

KoaunuecTBouacoB

Bce
ro

KonTpoJbHbIep
a00ThI

IIpakTHyeckue
padoThI

Jaranzyu
eHHA

JeKTPOHHBbIeNU(POBbICOOPa3OBATE
JIbHbIepecypchl

XHWMHYECKUH AJIEMEHT.
ATOM. DJIEKTpOHHAs
KOH(UTryparus aTOMOB

01.09.2023

[Tepuonuueckuii 3aKOH 1
[Tepuonuueckas cucrema
XAUMHYECKHX dJIEMEHTOB /I,
W. MenneneeBa, ux cBs3b C
COBPEMEHHOU Teopuen
CTPOEHUS ATOMOB

08.09.2023

3aKOHOMEPHOCTH
N3MEHEHMS CBOMCTB
XUMHYECKHUX IJIEMEHTOB B
UX COCAMHEHHH 110
rpymnmnaM 1 nepuoiaMm.
3HaueHue NepUOIUYECKOrO
3aKOHA M CUCTEMEI
XUMHYECKHUX IJIEMEHTOB
.. Menneneena B
pPa3BUTHH HAYKH

22.09.2023

CrpoeHue BemiecTsa.
XHUMHYECKas CBSI3b, e
BU/IbI; MEXAHU3MBbI
o0pa3zoBaHMs KOBAJICHTHOM

29.09.2023




cBs3u. BonopoaHascBsasb

BaneHntHOCTS.
DNEeKTPOOTPULIATETEHOCTb.
CreneHb OKUCIICHHUS.
BemectBa MOneKynspHOro
Y HEMOJIEKYJIIPHOTO
CTpOCHHUS

06.10.2023

ITonsTHE O IMCTIEPCHBIX
cuctemax. VIcTuHHBIC 1
KOJUJIOUJHBIE PACTBOPBIL.
MaccoBas 10J1s BellleCcTBa B
pactBope

13.10.2023

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
coequHeHni. I eHeTnueckas
CBSI3b HEOPTaHUYECKUX
BEIIECTB, Pa3IMYHbBIX
KJ1aCCOB

20.10.2023

Knaccudukanus
XMMHYECKUX PEAKIUH B
HEOPraHWYeCKOu 1
OPraHUYEeCKOM XUMHUH.
3aKOH COXpPaHEHUSI MACChI
BEILIECTB; 3aKOH
COXpaHEHUs U
MIpEBPAIICHHS YHEPTUU TTPU
XUMUYECKUX PEaKIUIX

27.10.2023

CKOpOCTh peakiy.




OOpatuMsble peakluu.
XHUMHUYECKOE paBHOBECHE

10

[TpakTuyeckast padora Ne 1.
«BnusiHue pa3an4yHbIX
(hakTOpOB HA CKOPOCTH
XMMHUYECKON PEAKIIUN»

11

DIIEKTPOJIUTHYECKAS
nuccounanus. [lonstue o
BOJIOPOJAHOM IOKa3aTese
(pH) pacTBOpa.
PeakuunnonHoroooMeHa.
['maponuzopraHyecKux u
HEOPraHNYECKUXBEIIECTB

12

OKMCIINTEIHLHO-
BOCCTaHOBUTCILHBIC
peakiuu. [lonsarue o6
AJIEKTPOJIN3E PACIIIIaBOB U
pacTBOpPOB coJel

13

KonrpomnsHas padora o
pazaeny «Teopetnueckue
OCHOBBI XUMHUN»

14

MeTtanibl, UX IMOJOXKEHHUE B
Ilepuonnueckoi cucreme
XAMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa u
0COOEHHOCTH CTPOCHHUS
aTOMOB.
O6muedpnu3nIeCcKNECBONCTB
aMeTaJsIoB




15

CruiaBbl METAJUIOB.
DIIEKTPOXUMUYECKUIN P
HanpsHKEHU METaJJIOB

16

XHUMHU4YECKHE CBOMCTBA
Ba)KHEHIIIHNX METaJIOB
(HaTpuii, Kanuii, KaJbIHH,
MarHui, aJJlOMAHAN) U UX
COCTUHEHUN

17

XMMHUYECKUE CBOUCTBA
XpoMa, MEJU U UX
COCTUHECHUN

18

XHUMHYECKHE CBOMCTBA
IIMHKA, jKeJie3a U UX
COE€IUHEHUN

19

[TpakTuueckas padota Ne 2.
"Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4
o Teme «MeTaisi»"

20

HemMertamiel, MX IOI0KCHHE
B [lepunoanueckoii cucreme
XAMHYECKHUX 3JIeMEHTOB /I.
H. MenneneeBa u
0COOEHHOCTH CTPOCHHUS
aTOMOB

21

duznueckue CBOMCTBa
HEMETAJIOB. AJUIOTPONUS
HEMETAIJIOB (Ha mpUMepe
KHCIIOpo/1a, cephl, hocdopa
U yTJepoja)




22

XMMHUYECKUE CBOUCTBA
raJIOTe€HOB, CEPBI U UX
COCTUHEHUN

23

XMMHUYECKUE CBOUCTBA
a3ora, Gocdopa u ux
COCTUHECHUN

24

XHUMHUYECKHE CBOMCTBA
yrieponaa, KpeMHHUS U UX
COE€IMHEHUN

25

[IpumeHeHne BaxKHEUIINX
HEMETAJIJIOB U UX
COCTUHEHUN

26

O060011eHNE 1
cUCTeMaTH3alis 3HaHUH 110
TeMme «HemeTamsm.
Brrancinenus no
YPaBHEHUAM XUMUYECKUX
peakuuii u
TEPMOXUMHUYECKUE PACUETHI

27

[Tpaktuueckas padota Ne 3.
«Pemenue
AKCIIEPUMEHTATBHBIX 337124
o Teme "HemeTtaimier"»

28

Kontponbnas padota mo
TeMaM «MeTaibl» 1
«HemeTtame

29

Heopranunueckue u
OpraHMYecKHe KUCIIOTHI.
Heopranunueckue u




OpraHn4C€CKUC OCHOBAaHUA

30

AmMdoTtepHbIe
HEOPraHUYeCKHUe u
OpraHUYECKUE COCAUHEHUSI.
I'eneTnyeckas CBA3b
HEOPraHUYEeCKUX U
OpraHMYECKHX BEIIECTB

31

Ponp xumuu B
obecneueHUN
3KOJIOTUYECKOM,
SHEPreTUYECKON U
MUIIEBOM OE30MaCcHOCTH,
Pa3BUTUU MEAUITUHBI

32

[IpencraBnenus 06 oOmUX
HAyYHBIX TIPUHIIAIIAX
MIPOMBIIIITIEHHOTO
MOJTYYECHUS] BAXKHEHIITUX
BEIIECTB

33

UYenosek B MUpe BELIECTB U
MaTepuaioB

34

XUMHUS U
310pOBLEYEIIOBEKA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






