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MNOSACHUTEJIBHAS 3AITUCKA

[IporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenojaBaHus y4eOHOro Ipeamera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yOIMNUX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX MOJIOKEHUH «CTparernuu pa3BUTUSA
Bocriutanus B Poccuiickoit ®enepanun Ha mnepuony go 2025 roma» (Pacmopshkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOJIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruu 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIUXCA CPEACTBAMU Y4eOHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 06a30BOM ypOBHE COCTABMJIM KOHIICTITYaJbHBIE TOJOKECHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHS U
TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, IOJy4aeMO€ BBIIYCKHHUKaMH  0011e00pa3oBaTeIbHON
OpraHu3aliM, SBISETCS HEOThEMJIEMOM 4YacThbl0 UX 00pa3oBaHHOCTH. OHO  CIYXUT
3aBEpLIAIOIIMM ITallOM pPeaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OTU IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBL, (HOPMUPOBAHHUS MHUPOBO33PEHHS M OOIICH KyJIbTYpHI
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xuMudyeckoe oopazoBaHue 00Y4arOLMXCs HA YPOBHE CPEIHEro
o0rmiero oOpa3oBaHMs CpeACTBaMHU Y4eOHOTO IMpeaMmera «XUMHs», COJAepKaHUe M MOCTPOECHUE
KOTOPOIO ONpeZeNeHbl B MporpaMMme MO XHMHUHM € Y4ETOM CHeIM(UKM HAyKH XHUMHH, €&
3HA4YEeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAILHOM KM3HU OOIIECTBA, a TAKXKe ¢ y4ETOM OOLINX
Heseil ¥ NPUHIMIIOB, XapaKTePU3YIOLIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepannu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0cOOYI0 POjib B COBPEMEHHOMU
LUBUJIM3AMHM, B CO3/IaHUM HOBOM 0a3bl MarepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(GbopMUpOBaHNE PALMOHATILHOTO HAYYHOTO MBIIUIEHUS, B CO3JJaHUE LIEIOCTHOTO MPEICTaBICHUS
00 OKpyXarollleM MUpE KaK O €IWHCTBE MPUPOBI U YeJIOBeKa, KOTopoe GOpMHUPYETCsl B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JIaCTIMU PUMEHEHUS.

TecHO B3aUMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMHM, XHMHs —CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYphl, HEOOXOIUMBIM YCIOBHEM YCIEUIHOTO Tpylda U
JKU3HU Kakaoro ujeHa oOuniectBa. CoBpeMeHHasi XMMUS KaK HayKa cO3MjaTelbHasl, Kak HayKa
BBICOKMX TEXHOJIOTHMH HaIlpaBlieHa Ha pelIeHHe I00albHbIX MPOOJIeM YCTOWYMBOTO Pa3BUTHUS
YEeJIOBEUeCTBA — CBHIPbEBOM, JHEPreTUUYCCKOM, MHUIIEBON, HIKOJOTHYECKON OE€30MacHOCTH H
OXpaHbl 3J0POBbSI.

B coorBercTBUM ¢ 0OmIMMM LEISIMM M TNPHHLMIAMH CpelHero oOIiero obOpa3oBaHuUs
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb U3YUEHHUs1) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYyYaroIMXcs, HEOOXOAUMYIO UM s
BBIPA0OTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKIIOUEHHS B KHU3Hb COLUYMA,
IPOAOJDKEHHU 00pa30BaHUs B Pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEIIOCPEACTBEHHO C XUMHEH.



CocraBnsromuMu  peaMera «XHUMUS»  SBISAIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xuMus» 1 «O01asi 1 HeOpraHMYecKasi XUMUS», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUS KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HaHUH M0 HEOPraHMYECKOW XMMHUU (C BKIIOUCHHEM
3HaHUU U3 00UIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHNE JTaHHOW CHUCTEMbI 3HAHHUU
Opyd HM3Y4YCHUHU TMpenMeTa O0ecIeYrBAaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEIIIECTB Ha OCHOBE OOILINX MOHATHH, 3aKOHOB U TEOPUI XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckas Xxumus» U «O01as 1 HeopraHuuecKas
XUMHUA» cHOpMUpPOBaHa B IIPOrpaMMe 110 XMMHM Ha OCHOBE CUCTEMHOI'O MOJX0/Aa K U3YYEHUIO
yuyeOHOro Martepuasia M OOyCJIOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONPEACNEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOM XHMHHU BELIECTBA
paccMaTpUBalOTCs Ha YPOBHE KJIIACCUYECKOW TEOPUU CTPOCHHsI OPraHMYECKUX COCIUHEHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX M IJIEKTPOHHBIX IIPEACTABICHUM O CTPOCHUU BEILECTB.
CeneHusi 00 M3ydaeMblX B Kypce BEIIECTBaX HAalOTCS B PA3BUTUU — OT YIJIEBOAOPOIOB O
CJIO)KHBIX OMOJIOTMUECKH AaKTHUBHBIX COEIMHEHMH. B Kypce opraHMueckoil XMMHUHU IMOJIy4aroT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OILIero oOpa30BaHUs IEpBOHAYaJIbHBIE
IPECTaBICHNUS O XUMUYECKOM CBSA3M, KIacCU(UKALIMOHHBIX PU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUECKON PEaKIIUH.

[Ton HOBBIM yIJIOM 3peHUsl B mpeaMeTe «XHUMHUs» 0a30BOTO0 YpPOBHS pPaccCMaTpHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHMs TEOPETHUYECKUH Marepual u
(akToJIOrMYECKUE CBEACHMS O BEUIECTBAX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHm4YecKasi XUMHUsD» O00yUYarOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUYECKUX M METO/0JIOTUYECKUX IO3ULHH,
riy0Xke MOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOmaromiei 10
OOBSCHSAIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUM O BaXKHEMILMX BEIECTBAX, UX COCTABE, CTPOCHUU, CBOMCTBAX U
IIPUMEHEHUH, a TAKXKE 0 XUMUYECKUX PEAKLMAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX IIPOTEKaHUs
nomonHseTcss B Kypcax 10 wm 11 KiaccoB naiemMeHTaMu  COJEpKaHUsl, HMEIOIUMHI
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHH C JPYTMMHM HAayKaMH, pAaCKpbIBAIOT €€ poJib B I03HABAaTEIbHOU U
MPAKTUYECKON JESTeIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBA)KEHHUS K IpOLECCY
TBOpYECTBA B 00JIACTU TEOPUHU U MPAKTUUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTHUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(GOPMAIMIO M MPUMEHSATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
UHTEJUIEKTYaIIbHBIX U JKCIIEPUMEHTAIBHBIX MCCIIE0BATENbCKUX 3a1ad.B nenoM coxepxkanue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS M3yY€HUS! OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QHIOCOPCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO0 U OPraHHMYECKOro Mupa, 00yCIIOBIEHHOCTh CBOWCTB
BEILECTB UX COCTABOM M CTPOCHHMEM, IO3HABAEMOCTh MTPUPOIHBIX SIBICHUM IMyTEM 3KCIIEPUMEHTA
U pELICHHs NPOTUBOPEUHUH MEXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MPENOChUIKAMH,
OCO3HAHHE POJM XMMHUHU B PEIIEHUH IKOJOTHMUYECKUX MpoOJieM, a Takxke Impobiem cOepexeHus
JHEPIreTUYECKUX PECYPCOB, CHIPbs, CO3aHUsI HOBBIX TEXHOJIOTMI U MATEPUAJIOB.

B mnnane pemieHuss 3amady  BOCHHUTAHUS, DPAa3BUTHA M COLMAIM3ALMHM  OOYYarOLIUXCS
IPUHATBIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEACICHUIO COINEP)KAaHUSA U IOCTPOCHUS
npeaMera NpeaycMaTpuBaloT (OPMHUPOBAHUE YHUBEPCAIbHBIX Y4YEOHBIX NEHCTBHUH, MMEIOLIMX



0a30Boe 3HaUEHUE I PA3IUYHbBIX BUIOB JEATEILHOCTH: PEIIeHUs Mpo0eM, MOUCKa, aHaIu3a U
o0paboTku wuH(pOpPMAIMK, HEOOXOJUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
MCCJIEI0BATENbCKOM JIeATENbHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B ITO3HAHUM XUMUU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO OOIIIETr0 00pa3oBaHus, TaK U
Ha ypOBHE cpemHero oomiero oOpa3oBaHMs, TPU  ONPEACICHUU  COJAEp)KAaTeIbHOU
XapaKTepUCTUKU IleJiell M3y4eHHs IpeJMeTa HampaBiIeHHUEM I[EePBOCTEIIEHHOW 3HAYMMOCTH
TPaAMLMOHHO TMpH3HAETCS (OPMUPOBAHHME OCHOB XHUMHUYECKOW Hayku Kak olmnactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JIESATENIbHOCTH YejIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyJIbTyphl. C METOIWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
ONpEICTICHUIO LIeJIeH U3YUYEHUs IIPEAMETA SIBJSICTCS BIIOJIHE ONPAaBIaHHbBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIEJIIMH HM3y4YCHHS TpeaMeTa «XUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBRSsIFOTCSL:

e (QopmupoBaHHE CHCTEMbl XHUMHUYECKMX 3HAHUW KaK Ba)KHEHIIEH CcoCTaBIsIOLIEH
€CTECTBCHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOW JIeKAT KIIFOUEBHIC MMOHSTHS,
(dyHIaMEHTAIbHBIC 3aKOHBI M TCOPHH XHWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHHE C HICTOPHEH WX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHUE U PA3BUTHE MPEIACTABICHUN O HAYYHBIX METOJAX MO3HAHHS BEIICCTB U
XUMHUYECKHX peaKlnii, HeOOXOIUMBIX IS MIPHOOPETEHUSI YMEHHUI OPUEHTHUPOBATHCS B
MHUPE BEIIECTB U XMMHYCCKHX SBIICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTHUUECKOHN H
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHEC YMCHHA M CIOCOOOB JESATCIIBHOCTH, CBS3aHHBIX C HAONMIOJACHHEM U
OOBSICHEHHEM XHMMHUYECKOTO JKCIEPUMEHTa, COONIOACHUEM TMpaBui 0Oe3011acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasl XapakTEepUCTUKA LieJe U 3a/1a4 U3ydyeHus MpeamMera B
mporpaMMe Mo XMMHUHM YTOYHEHA  CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU MPHUOPUTETAMU
B cHucTeMe cpeaHero oOmiero obpaszoBanus. CeroiHs B MPENoJaBaHUU XUMHUHU B OOJbIIeiH
CTEMEeHH OTAAETCS TNPEANOYTEeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OoOydeHwus,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBITYCKHHKAa 0O0IIe00pa30BaTeIbHON  OpTraHMU3aIlHH,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMECHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHWUN W MPUMEHEHUS WX B peabHOW KU3HU IS PEIICHUS
MPAKTHYECKHX 3a7ad.

B cBsa3u ¢ oTUM Tpu M3ydeHMH TMpeaMera «XHUMHS» JOMUHUPYIOIIEe 3HA4YCHUE
MPUOOPETAIOT TaKKe IeNU U 331a49H, KakK:

ajganTanus OOYyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHPA,
dbopMUpOBaHHE WHTEIUIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITCIbHOMY TIPHHATHIO TPAMOTHBIX PEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIICCTBAMH H UX IPUMEHEHHEM;

dbopMupoBaHHe Yy OOyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIONNX YHUBEPCAIbHOE 3HAYCHHUE JIUIS PA3IUIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIEM,
MOWCKa, aHalW3a U 00paboTku WHGPOpPMAIUU, HEOOXOJUMBIX JJIs MPHOOPETEHHUs OIbITa
JEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUU, a TaKXKe JJI OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIHSHHUS BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpPTaHU3M YeJIOBEKa U IPUPOIHYIO CPENY;



pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPYECKHUX CHOCOOHOCTEH
00yYaromuxcs: CHocOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBBIE 3HAHUS 10 XUMHU B
COOTBETCTBUH C KU3HEHHBIMU ITOTPEOHOCTSMH, UCIIONIB30BATh COBPEMEHHbIE HH(POPMAITMOHHBIE
TEXHOJIOTUH JIJIsl TIOMCKA M aHAIKM3a Y4eOHOH M HayYHO-MOMYJIIPHON MH(POPMAIIUH XUMUYECKOTO
COJICPKAHUS;

dopMupoBaHUE U pa3BUTHE Y OOYYAIOMINXCSA ACCOIMATHBHOTO U JIOTUYECKOTO MBIIIJICHUS,
HaOIOaTeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpBIE OCOOECHHO HEOOXOAWMBI, B
YaCTHOCTH, NIPH IUIAHUPOBAHUU M POBEJCHUN XMMUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHNE Yy OOyJarommxcsi YOeKIEHHOCTH B T'YMAaHHUCTUYECKOW HArpaBICHHOCTH
XUMHH, €€ BaXHOW pOMM B  PEUICHHHM TIJIOOAJIBHBIX  MPOOJIEM  paIlOHAIBHOTO
IPUPOONOIB30BAHUSA, TIOMOJHEHNUS SHEPreTHYECKUX PECypCcoB M COXpPAHEHHUs MPUPOTHOTO
paBHOBECHS, OCO3HAHHSI HEOOXOIMMOCTH OEpeXHOTO OTHOIIEHHS K TPUPOAE M CBOEMY
3JI0POBBIO, & TAK)XKE MPHOOPETEHUS OIBITA MCIIONB30BAHUS TONYUYCHHBIX 3HAHUHN /IS TIPUHSTHS
IPaMOTHBIX PEIICHUH B CUTYalUsIX, CBA3aHHBIX C XUMUYECKUMH SIBICHHUSIMHU.

B yueOHOM muiaHe cpeqHero o0miero oopa3oBaHHs MPEeaMET «XUMHS» 0a30BOr0 ypOBHS
BXO/IUT B COCTaB IpEeAMETHOH 00nacTu «EcTecTBEeHHO-HAyYHBIE IPEAMETHI».

OO1ee 4nciio 4acoB, OTBEAEHHBIX Ul M3Y4YEHUs XUMHHM, Ha 0a30BOM YpOBHE CpEIHEro
obmero obpazoBanusi, cocrapisier 68 vacoB: B 10 knacce — 34 yvaca (1 yac B Hepenmo), B 11
kiacce — 34 gaca (1 gac B Heenio).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUMYECKASA XUMUA

TeopeTudyeckue OCHOBbI OPraHUYeCKO XUMHHU

ITpenMeTr opraHM4YecKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJy4YECHUU
HOBBIX BEIIIECTB U MaTepHuaioB. Teopus CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHble (HOPMYIBl OPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  wiaccupukalMu  OpraHmdyeckux  BemecTB.  Homenkmatypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEHIIMX
IIPEJICTaBUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBpAILCHUIN: O3HAKOMIICHUE C
o0pa3laMu OpraHMYeCKUX BEIIEeCTB U MaTepHajaMM Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYII
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELIECTB IPU HArpeBaHUM (IJIaBjIeHUE, OOYTIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMid psa. MetaH um 3TaH — mpocTeiiiue
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKUE U XMMHMUYECKHE CBOICTBa (peakuUuM 3aMeleHUs U
TOpEHHs1), HaX0XKJICHUE B IIPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U MPONWIEH — NPOCTEUIINE
NpPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHUYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJloreHUpPOBaHUs, TUAPATALUHU, OKUCIICHHS U OJIMMEPHU3alluN ), OJTydYeHHEe U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakus noaumepusanun). IloaydeHre cuHTeTHYECKOro Kaydyka U pe3uHbl.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTHYECKHIH psii. ALETUIEH —
MPOCTEHIINN MPEJCTABUTEND AJIKUHOB: COCTaB, CTpOeHHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu ruIpUpOBaHUS, TAJIOT€HUPOBAHMSI, THApATallul, TOPEHUST ), IOJTyYEHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QU3MUECKHE W XHMHYECKHE CBOWCTBa (peakLuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TOJIyu€HHE M TNpUMEHeHue. Toryon. cocmas, cmpoeHue,
Qusuueckue u xumuiecKue Ce0lUCmea (peaKyuu 2aio02eHUpo8anus U HUMpPOBAHUs), NOIyYeHue U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXKIY YIVIEBOJOPOJaMH,
MPUHAJIEKAITMME K Pa3IMYHBIM KJIaccaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nomyTHble HE(TAHbIE Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEeperoHka, KpPEeKUHT
(TepMHUUECKH, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HePTH, UX MPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yroiib ¥ MPOYKTHI €ro nepepadboTKu.

OKCHEpUMEHTAJIHBIE METOJIbI M3YYEHHs BEIIECTB M UX MPEBpAILEHUI: O3HAKOMIIEHHE C
o0Opa3iaMu MiIacTMacc, KaydykoB U pe3uHbl, Kojutekuuu «HedTb» u «Yromiaby, MoaeInpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, NPOBEJICHHE INPAKTHUYECKOW pPabOTHI:

MOJTYYCHHUE STHJICHA U U3YYCHHUE €T0 CBOMCTB.
Pacuérnrle 3agayn.



Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIWYeCTBa
MCXOJHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenpHBIE OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (U3UYECKUE U
XUMHUYECKHE CBOWCTBA (peaklUu C aKTUBHBIMH METaJlJIaMH, TajJOre€HOBOJOPOJIaMHU, TOPEHHE),
npuMeHeHre. BoiopoaHbie CBA3M MEXIy MOJIEKYJIaMU CHUPTOB. J(elicTBHE METaHOJIa U ATaHOJIa
Ha OpraHu3M YeJIOBEKa.

MHoroaromMHbie CHUPTHI. OJTWICHIJIMKOIb W TJIMLEPHH: CTPOCHHE, (U3HUECKUEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaulepuHa U
STUJICHTJIUKOJISL.

@eHoNI: CTPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenue genona.

Anpaerunipl U kemonsvl. DopManbaeruj, aneTalbIeTUl: CTpoeHHe, (u3nueckne u
XUMHYECKHE CBOWCTBA (PEaKIMH OKHUCIEHUS W BOCCTAHOBJIICHHS, KAYECTBEHHBIC pEAKIIHH),
MOJIy4YeHUE U IPUMEHEHUE.

OmHOOCHOBHBIE TIpe/iebHBIE KapOOHOBBIE KHCIOTHL.. MypaBbHHAS M YKCyCHAst KUCIIOTHI:
CTpoeHHue, PU3NUECKUE U XUMHUECKIE CBOMCTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepudUKaNMK), TOoNydeHHe W npuMeHeHne. CTeapuHOBas W OJECHHOBAas KHUCIOTHI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOILIee JIeHCTBHE.

CrnoxHble 3GUpbl KaKk MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xxupos. bruonorudeckas poiib KUpPOB.

YrneBoabl: cocTaB, KiaccupuKalus yrieBoI0B (MOHO-, TU- U Moaucaxapuisl). [ moko3a —
IOPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHSI MOJIEKYJbl, (U3UYECKHE U XUMUYECKHE
cBoiicTBa (B3aumopeictBue ¢ ruapokcuaom meau(ll), oxucieHne amMMHayHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBieHHE, OpOKEHHE TJIIOKO3bl), HAXOXJAEHHE B TMPUPOJIE,
npuMeHeHue, onosornueckas poib. orocunTes. OpykTo3a Kak ©30Mep TITFOKO3BI.

Kpaxman u nemiono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyecKkue ¥ XUMUYECKHE CBONCTBA KpaxMaina (THIPOJIN3, KaYeCTBEHHAs PEaKIUs C HOJAO0M).

OKCHEpUMEHTAJIBHBIE METOJbl W3Y4YEHMsI BEIIECTB M MX IPEBPALICHUI: IPOBEICHUE,
HaOJIoIeHWe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peaKkIMyu OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM Mmenu(ll)), MHOroaroMHbIX
criupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(ll)), ampaernmoB (oxucieHue
aMMHadHbIM pacTBopoM okcuaa cepebpa(l) m ruapoxcumom wmenu(ll), B3ammopeiicTBHE
KpaxMajga C HWOJOM), TPOBEACHHUE MPAKTUUECKOW pabOTHI: CBOWCTBA pacTBOpa YKCYCHOU
KHUCIIOTBHI.

Pacuérnbie 3a1aun.

Bbruncnenuss 1Mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEILECTBA MJIM TPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB MJIM IPOAYKTOB PEAKIINH).

A30TcoaepKalye OpraHnYeCcKUe COeAMHEHUSI.



AMUHOKUCIOTHI Kak am¢oTepHble OpraHudyeckue coenuHeHus. Dusznueckue u
XMMUYECKHE CBOWCTBA AMHHOKHUCIOT (Ha mpuMepe HIMHa). buomornueckoe 3HaueHHE
aMHHOKHUCIIOT. [lenTuasl.

benku kak npupoaHble BBICOKOMOJEKYJSIpHbIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TPETUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBA OEJIKOB: THUAPONU3, JCHATypalus,
KaueCTBEHHbBIE PEaKIMK Ha OENKHU.

DKCepUMEHTAIbHBIE METOJIbI M3YYEHHUs BEIIECTB U WX MPEeBpALICHUI: HaOIoIeHue U
OMKCAaHHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypanusi OENKOB NpH HarpeBaHWU, IBETHHIC
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEOHsAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3AIIUs U MTOJIMKOHIEHCALINS.

OKCIEPUMEHTAIbHbIE METO/Abl U3YUEHHUSI BELIECTB M UX MPEBPALIECHUN: O3HAKOMIIEHUE C
oOpa3lamMu IpUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

MexnpenMeTHbIe CBS3U.

Peanuzanus MeXnpeaMeTHbIX CBS3€H MpPU MU3y4YEHUHM opraHudeckoil xumuu B 10 kiacce
OCYIIIECTBJISIETCSI 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHSTUMN, SABJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJENBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOme ecTecTBEHHO-HAYYHBIC TIOHSTHS: SIBICHHE, HAYYHBIH (aKT, THUIIOTE3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMS, MEPUOJAUYHOCTh, HAOIIOACHUE, W3MEpEHHeE,
3KCHEPUMEHT, MOJEIUPOBAHUE.

®dusnka: MaTepus, SJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIA, YHEPTETUYECKUN YPOBEHD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUeCKUe BETUUMHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: kinerka, opraHusM, Ouocdepa, oOMeH BelIECTB B OpraHu3Me, (HPOTOCHHTE3,
OMOJOTUYECKH aKTUBHbBIE BellecTBa (OENIKU, YIII€BOIbI, KHUPbI, PEPMEHTHI).

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMBbIE, TOIIIUBO, PECYPCHI.

TexHonorust: NuIIeBbIe MPOIYKThI, OCHOBBI PAI[MOHAIBLHOTO MUTAHMSI, MOIOILIME CPECTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

TeopeTuvyeckue 0CHOBbI XUMHHU

XUMUYEeCKUN 3ieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKaA.
DHepreTuyeckue YpoBHH, MOYPOBHU. ATOMHBIE OpOHTaNH, S-, p-, d- aneMeHTsl. OcoOeHHOCTH
pacmpesieieHus: SJIEKTPOHOB MO0 OpPOUTAISIM B aTOMaxX AJIEMEHTOB IMEPBBIX UYETHIPEX MEPUOJIOB.
DneKTpoHHAas: KOH(PUTYpAIHs aTOMOB.

Ilepuonnueckuii 3akoH u llepuogmyeckas cucrema XxuMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHa M Ilepmogmyeckoil CHUCTEMbl XHMHUYECKHUX
snemeHToB J[. M. MeHnaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH



M3MEHEHHUS CBOMCTB XMMHUECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BEUIECTB
0 TPYIIaM U MepruojaM. 3HaueHUEe MePUOINUECKOr0 3aKOHA B PA3BUTHU HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKass CBsI3b. BuUIbI XUMHUYECKON CBsI3U (KOBaJICHTHAs
HEMOJISIpHAsT U TIOJISIpHAs, MOHHAs, MeTaJuinyeckas). MexaHu3Mbl 00Opa30BaHUsI KOBAJIEHTHOM
XUMHUYECKON CBsi3M (OOMEHHBIA M JTOHOPHO-aKICTITOPHEIHN). BomopoaHas cBsi3b. BalleHTHOCTH.
DIIEKTPOOTpULIATENBHOCTh. CTeNeHb OKHUCIICHUs. VIOHBI: KATHOHBI U AaHUOHBI.

BemiectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOCHHs. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[Tonsitue o AucnepcHbIX cucteMax. VICTUHHBIE U KOJUIOMIHBIE pacTBOPBL. MaccoBasi 10Jist
BELIECTBA B pacTBOPE.

Krnaccudukanus HeopraHM4eckux coeauHeHud. HoMmeHkmarypa HEOpraHu4ecKHX
BEIECTB. ['eHeTHyeckass CBsI3b HEOPraHWYECKHMX BEIECTB, MPHHAMICKANIUX K Pa3TUYHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukanus XUMHYECKHX pPEaKIUil B HEOPraHUYeCKOW u
OpraHMYECKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUsS U MPEBpALICHUS
SHEPI'UU NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT pPa3M4yHbIX (akTopoB. OOpaTHUMbIE pPEaAKIMH.
Xumndeckoe paBHoBecue. MDakTOpbl, BIUSIOMIME HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jlelllarense.

OnekTponuTrueckas auccouuanus. CuimpHble W ciabbie daeKkTponuThl. Cpeaa BOIHBIX
pPacTBOPOB BEILIECTB: KUCIAs, HEUTpaJIbHAs, LIEJIOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCIEPUMEHTAIbHbIE METOJbl M3YYEHHMsI BEIIECTB U UX MPEBPALIECHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumudeckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MoJiellel KpPHUCTAJUIMUECKUX pemETOK, HaOJII0AeHHEe | ONUCAaHUE JIEMOHCTPAallMOHHBIX U
7Ta00paTOPHBIX OMBITOB (Pa3jOKEHHE MEPOKCHAA BOAOPOAAa B TMPUCYTCTBUU KaTaau3aropa,
OTpeieJIEHUuEe CPelbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCATHLHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MpOoBEJIeHUE NPAaKTHUUECKON paboThl «BnusHue pa3nuyHbIX (AKTOpOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIINM».

Pacuérnbie 3anaumn.

PacuéTel M0 ypaBHEHUSIM XMMUUYECKHUX PEAKILIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TMTOHSATHUS «MAcCOBasi J0JIs BEILIECTBAY.

Heoprannyeckasi Xumus

Hemeramnel. Ilonmoxxenne HemerauioB B llepuogumdeckoit cucreMe XHUMHYECKHX
anemernToB JI. M. MennaeneeBa M 0COOEHHOCTH CTpoeHHsi aTomoB. Du3nmyeckue CBOWMCTBA
HEMETAJUIOB. AJUIOTPOTHS HEMETAUIOB (Ha IPUMEpPE KUCIopoa, cepsl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAMHEHUN (OKCHI0B, KUCIOPOICOIEPKAIINX KUCIOT, BOJOPOTHBIX
COCTMHCHMH).

[IpuMeHeHne Ba)XHENIINX HEMETAJUIOB U UX COECIMHEHUM.

Meramisl. [lonoxenne meramios B llepuoguyeckoil cucteMe XUMHYECKUX JIEMEHTOB /JI.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue



¢uszndeckue cpoiictBa MeTauioB. CIIaBBI METaUIOB. DJIEKTPOXUMHYCCKUHN Psifl HANPSIKESHUH
METaJUIOB.

XUMHUYECKHUE CBOWMCTBA BAXKHEWUIIMX METAJJIOB (HATPUM, KaJWid, KajdblUd, MAarHUM,
ATIOMUHHM, LIUHK, XPOM, JKEJ€30, MEJIb) U UX COCIMHECHUM.

O6m1me cocoObl moTyYeHHst MeTaJuIoB. [IpuMeHeHne MeTalioB B ObITY M TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHs BEUIECTB M MUX NPEBPAILCHHUI: H3ydeHUE
KOJUIeKIIMU «MeTajuibl U CIUIaBbl», OOpa3llOB HEMETaJUIOB, DPEIICHUE SKCIEPUMEHTAIbHBIX
3aja4, HaONOJleHWEe M  ONUCAaHUE JIEMOHCTPALMOHHBIX M  JAOOPATOPHBIX  OMBITOB
(B3auMoJieliCTBHE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYel, KaueCTBEHHBIE
peaklMy Ha KATHOHBI METAJJIOB).

Pacuérnsble 3anaum.

Pacuérbl macchl BemiecTBa WM 00bEMa ra3oB 10 HU3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl mMacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, ECIIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS U )KU3Hb

Ponb xuMuu B 00ecrie4eHnr SKOJOTHIECKON, SHEPreTHUECKON U MHILEBON 0€30MacHOCTH,
pa3BUTUM MeauLMHbL. [loHSATHE O HaydHBIX METOJaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKLHii.

[lpencraBaenns 00 OOmIMX HAyYHBIX MPHUHOUIAX T[POMBIIUIEHHOTO TIOJTYYEHUS
BAKHEMIIMX BEILIECTB.

UenoBek B MHUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEWIINE CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKLMOHHBIE MaTepUalibl, KPackd, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE YI00pEHUs.

XVMHS U 3[I0pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENApaToB,
npaBuiia 6e30MacHOr0 UCIOJIb30BaHMs ITPEnapaToB OBITOBONM XMMUU B TOBCETHEBHOMN JKHU3HU.

Me:xnpeaMeTHBIE CBSI3H.

Peanu3zanus MexXnpeaMETHBIX CBA3€H NMpU M3y4yeHUH OO0IIel U HEOPraHUYEeCKOH XMMHHU B
11 xnacce ocymiecTBiseTCs Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTUH,
TaK U MOHSTUMH, ABJISIOUIMXCA CUCTEMHBIMU JJI OTIENbHBIX NMPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-HAy4HbIe IOHATHSA: HAay4HbIM (akT, rumoresa, 3aKoH, Teopus,
aHanmu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOAUYHOCTh,  HAONIOJEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBIICHHUE.

®usnka: Marepus, dHEprus, macca, aToM, 3JEKTPOH, IPOTOH, HEHTPOH, MOH, HU30TOII,
pPaZoaKTUBHOCTb, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIECTBO, TEIO, 00BEM, arperaTHOe
COCTOSTHUE BEIleCTBa, PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KOCHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaibl, TOpHbIE TOPO/IbI, TTOJIE3HbIE HCKOMAeMbIe, TOILUINBO, PECYPCHI.

TexHonorus: XUMHYECKas IIPOMBIIIJIEHHOCTD, METAJLTyprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHaJIOB, CEJIbCKOXO351ICTBEHHOE IIPOU3BOJCTBO, MUIIEBAsI
IPOMBIIIJICHHOCTh, (papMalleBTUYECKass MPOMBIIIICHHOCTb, IPOU3BOJCTBO KOCMETHUYECKHX
MIpEenapaTroB, MPOU3BOJCTBO KOHCTPYKIHMOHHBIX MAaTEpUATIOB, AJIEKTPOHHAS] IMPOMBIIUICHHOCTb,
HaHOTEXHOJIOTUU.






I[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranapimuBaeT TPeOOBaHUS K pPE3ysbTaTaM OCBOCHHUS OOYYaIOIIUMHUCS
IporpaMM CpeaHero oomiero oopazoBaHusi (JIMYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
MPOrpaMM CpeTHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTcTBHM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOJAOM B CTPYKTYpE JIMUHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeAMeTa «XHMHS» Ha YPOBHE CpEJHEro ooOuero ooOpa3oBaHuUs
BbIJIEJICHBI CJIEYIOIINE COCTABIISAIOLINE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUHUCKONW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICTICHHIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

[[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUWU;

FOTOBHOCTb M CIIOCOOHOCTh OOYYaroIMXCsi PYKOBOJICTBOBATbCSI B CBOEH JESITEIbHOCTU
IIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIUMH LEITOCTHOM CHCTEME XUMHUYECKOTO
oOpa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJOTUYCCKOW KYJIBTYPhl M CIIOCOOHOCTH CTaBUThH IETH U
CTPOUTH KU3HEHHBIE TIAHBI.

JluyHOCTHBIE pE3yNbTaThl OCBOEHUS MpeaMera «XUMHUS» JOCTUTAIOTCS B €IMHCTBE
yueOHOM M BOCHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUYECKHUMHU,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMM LIEHHOCTSMH M HJ€alaMH POCCHIICKOTO
TpaXAaHCKOTO O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TIPaBUJIAMU TOBEACHUS,
CIOCOOCTBYIOLIMMH IPOLIECCAaM CaMOIO3HAHMS, CaMOPa3BUTHA M HPaBCTBEHHOI'O CTAHOBJICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JlugHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «XUMHUSD» OTPaKaroT cPOPMUPOBAHHOCTH
OMBITa TIO3HABATEIBHON W TMPAKTHYECKON JEATEIHPHOCTH OOYYaONIMXCS TI0 pean3aluu
MPUHSTHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpaaaHCKOro BOCIMTAHUS:

OCO3HaHHUS O0YYAIOMIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAKECHUS K
3aKOHY U MPABOMOPSIIKY;

MPEACTABICHUS O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHN B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NIEATETLHOCTH MPHU CO3JaHUU YICOHBIX MPOEKTOB,
peIIeHNH y4eOHBIX U TTO3HABATEIbHBIX 3a71a4, BHITOJIHEHUH XUMHUECKUX dKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
MIPY aHAJIM3€ Pa3INYHBIX BHIOB YUYEOHOU IEATEIHbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA:

LEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJEAUI0 OTEYECTBEHHOM
XUMUH;



YBa)XKEHUsI K IPOIIECCy TBOPUECTBA B OOJIACTH TEOPUM U MPAKTUUYECKOrO IMPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHUS HAYKU €CTh PE3YNIbTaT JJIMTEIbHBIX HAOIIOJACHUM,
KPOMOTJIUBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHU U TOCIEAYIONIEM aHaJlu3e
uH(OPMAIIUU O MEePEIOBBIX JOCTHKECHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'0 CO3HAHMS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OIICHMBATh CHUTYyalldd, CBS3aHHbIE C XHUMHUYECKUMHU SBICHUSIMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHPYSICh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI HU
LEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W TMOCTYIKM CBOMX TOBAPHILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TTOCIICICTBUM STUX TTOCTYIIKOB;

4) dopMupoBanus KyJbTYpPbl 310POBbS:

MOHMMAHUS LIEHHOCTEeH 3J0pOBOTO M 0Oe30macHoro obpasza >KHU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coONrofieHus MpaBuil OE30MacHOTO OOpalleHUsl ¢ BEUIECTBAMH B OBITY, MMOBCEAHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

MOHUMAHUS IIEHHOCTH TMPaBUJ WHIUBUIYAJBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHUS TOCIICJICTBUI M HEMPHUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS aTKOTOJIS,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-MCCIEIOBATENbCKOW JESTENbHOCTH,
0OIIECTBEHHO TOJIE3HOM, TBOPUECKOM M IPYTHX BUIAX JAESITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUH NPAKTUYECKUX 3a7ad COLUAIbHOU
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY M3YUCHHIO MPOQECCHil pa3IudHOro poja, B TOM YHCIIe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY WHIMBHAYAIHHOW TPACKTOPHUH OOpa3oBaHUS,
Oynymieit mpodeccun U peaan3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HUHTEPECOB U MOTpeOHOCTEeH 00IIIeCcTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

HKOJIOTMUYECKH IIeJIeCO00Pa3HOT0 OTHOIICHUS K MPUPOJIE, KAK UCTOUYHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MOHUMAaHHUS TJI00aJTFHOTO XapaKTepa dKOJOTHUYECKUX MPOOJIeM, BIMSHHUS YKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbl;

OCO3HAHUs HEOOXOAMMOCTH UCITOJIB30BAHUS JOCTHKEHUN XUMUU JJISI PEIICHHS BOIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTUBHOTO HENPUSATHS NEHCTBUM, MPUHOCSIIIMX BPEI OKPYKalolled MpPUPOIHOM cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArONpUSATHBIC YKOJIOTHMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B



MO3HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATBbHON MPAKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
IPOTHBOCTOATH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTHUKH;

MOHMMAHUSA CHEIU(PUKA XHMUU Kak HayKd, OCO3HaHUs e€ poiu B (OPMUPOBAHUU
paloHaIbHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHIH LEJIOCTHOTO MPEeICTaBICHHs 00 OKpYyKaroleM
MHpE KaK O €JUHCTBE IMPUPOJbl U YEIOBEKA, B MO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH W
peleHnr IpobsieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOeXAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHH JJIsi COBPEMEHHON IUBWIHM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBIEHHOCTH M Ba)XHOW POJIM B CO3/1aHUM HOBOW 0a3bl MaTepUAIbHOM
KYJBTYPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
HHEPreTHUYECKON, NUIIEBOH M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
o0ecreyeHny yCIOBUM yCIEUTHOTO TPy/Aa U SKOJIOTHYeCKH KOM(GOPTHOM KU3HU KaKIOTO 4JieHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIL30BaTh MOMy4yaeMble 3HAHMS IS
aHaM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa M IMPOUCXOIAIIMX B HEM H3MEHEHUH,
yYMEHHUS ie7aTh 000CHOBAaHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOMIMXCS TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCIOJIb30BaTh XUMUYECKUE 3HAHUA JUIsl pELICHUs IpoOieM
B PEAJIbHBIX KU3HEHHBIX CUTYALIHSIX;

UHTEpeca K MTO3HAHUIO U UCCIIEN0BATEILCKOMN NEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJyYEHHMIO HOBBIX 3HAaHMM 110 XHMHM B COOTBETCTBUHU C JKMU3HEHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3iIMuyHBIX chepax mpodeccHoHaTbHOU
JIeATEITbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHHUS YYEOHOTrO IMpenMeTra «XUMHs» Ha YPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaYMMBbIC ISl (POPMHPOBAHUS MHUPOBO33PCHUS OOYYAIOIIUXCS MEXIUCIUTLTHHAPHBIC
(MeXMpeIMeTHbIE) OOIICHAYUHBIC TIOHATHS, OTPAKAIOIIHE [[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa
n cneumi)m(y MCTOOOB IMMO3HAHHA, UCITOJIB3YEMBIX B €CTCCTBCHHBIX HayKaxX (MaTepI/IH, BCIIECTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTeMa, Hay4YHbIH (aKT, IPUHLHII, TUIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSI, UCCIICI0BaHKe, HAOIIOIeHUE, U3MEPEHHUE, IKCIICPUMEHT U IpyTHe);

YHUBEPCAIbHBIE yueOHbIe JNENUCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKaTUBHBIE,
peryJsTHBHBIC), oOecneunBaroniye (GOpMHUpPOBaHWE (PYHKIIMOHAIBLHOH TI'PaMOTHOCTH H
COILMAIbHOM KOMIIETEHIMH 00y4aroInuXxcs;

CIOCOOHOCTh  OOYYAIONIUXCS ~ HMCIOJIb30BaTh ~ OCBOCHHBIE  MEXIHMCIHUILUIMHAPHBIC,
MHUPOBO33PCHUYCCKHE 3HAHHWS W YHHBEpCaJbHbIC Yy4YeOHBbIC JEHCTBHSI B TIO3HABATEIILHOW U
COLMAJIBHOM MPAKTHUKE.



MertanpeameTHble pe3ysbTaThl OTPa)KalOT OBJIAJCHHE YHUBEPCAIBHBIMH y4E€OHBIMU
MO3HABATEIILHBIMU, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

OBgi1ajleHHe YHUBEPCAJbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHY 1€l CTBUSIMU:

1) 6a3oBble JIOTUYeCKHE NeCTBUSA:

CaMOCTOSITENILHO  (DOPMYJIUPOBATh W aKTyaJIM3MpPOBATH MpPOOJIeMy, BCECTOPOHHE e&
paccMaTpuBaTh;

ONpEeAeNATh LENH JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHU UX JOCTUKEHHUS,
COOTHOCHUTD PE3yJIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU LIENISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHMNA NPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPU3HAKKM TIOHATHH M yCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIINE OHSITHS JIsl OOBSICHEHUS OT/ICTBHBIX (PAKTOB U SBIICHUM;

BBIOMPATh OCHOBAHUS U KPUTEPUU IS KITACCU(UKAIIMK BEIIECTB M XUMHUYECKUX PEAKIIHA;

yCTaHaBIUBATh MPUYNHHO-CIICJCTBEHHBIE CBSA3H MEX1Y N3Yy4aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

NPUMEHSTh B IMPOLIECCe MO3HAHUS, UCIONb3YeMble B XUMHH CUMBOJIUYECKHE (3HAKOBBIC)
MOJIeJId, TPe0oOPa30BhIBATH MOJICIHHBIC MPEACTABICHUS — XUMHUECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XuMHYeckass (opMylia, YpaBHCHHE XHMHUYECKOM pEaKIuu — TP PEIICHUH YIeOHBIX
MO3HABATEJIbHBIX U TMPAKTUUECKUX 3aJ]a4, IPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC MPEIACTaBICHUS
JUTSL BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB M XUMHUUYECKUX PEaAKIIHil.

2) 0a30BbIe HCCJIeN0BATEIbCKHE TeHCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMS BEIIECTB M XUMUYECKUX PEAKIIHil;

dbopMynupoBaTh 1LeAM ¥ 33Ja4d  HCCIEAOBAHMS, WCIOJIB30BaTh I[IOCTABICHHBIE U
CaMOCTOSITENNbHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
IUTsE QOPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BIIQJICTh HAaBBIKAMHU CAMOCTOSITEJILHOTO IUIAHUPOBAHUS M TPOBEIACHUS YUECHUUYECKUX
HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHMsI HAOIIOAaTh 32 XOJOM IMPOIECCa, CAMOCTOSTEIbHO
IPOrHO3UPOBATh €ro pe3ynabTaT, (opMyiaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHHUS, COCTABISATh 0OOCHOBAHHBIA OTUET O MPOJIETAHHOMN
pabore;

npUOOpeTaTh ONBIT YYCHHUECKOH HCCIeIOBAaTeIbCKOW M TPOEKTHOM JesITeNbHOCTH,
MPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITENIbBHOMY TIOMCKY METOJIOB pEUICHUS
MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOIO0B MTO3HAHUS.

3) padora ¢ undgopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HWHGOpMAIuu (HAYYHO-TIOMYJIsIpHAS
auTepaTypa XHMHYECKOTO COJEpKaHUs, CIpaBOYHBIE TocoOus, pecypcel HHTepHeTa),
aHAJM3UPOBATh HMHPOPMAIMIO PA3IMYHBIX BHUIOB M (OpPM MpeacTaBlIEHUs, KPUTHUCCKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3ampoCchl W TPHUMEHATH pa3jMyHbIE METOABI TpPU TOHCKE U O0TOOpe
uH(pOopMaIui, HEOOXOAUMOM /7Sl BBIMIOTHEHUS YU€OHBIX 3a7a4 ONpeAeNEHHOTO THTIA;

MpHOOpPETaTh OMBIT MCMOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITENIbHO BBIOMPATh ONTUMATBHYIO (hOpPMY MpeaCcTaBIeHUs UHPOPMAIMH (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

UCTIOJIb30BAaTh HAYYHBIA SI3BIK B KayeCTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpOpMaLuel: MPUMEHSATh MEXKIpeIMeTHbIe ((U3UYeCKne M MaTeMaTHYeCKHe) 3HAKU H
CHUMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OBJaieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3ajJjaBaTh BOIPOCHI 110 CYLIECTBY OOCYX/1aeMOW TeMbl B XOJi€ JAUanora U/Wiu JUCKYCCHH,
BBICKA3bIBaTh HJI€H, (POPMYJIHUPOBAaTh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C MpPE3CHTAIMel pe3yabTaTOB MO3HABATEIBHOM IEATEIHOCTH, MOTYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHHH XHUMHYECKOTO
OKCIEPUMEHTA, MPAKTHYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEUIECTB,
peanu3aluy y4eOHOro mpoekta ¥ (OpMyIMpPOBATh BBIBOJBI 10 pPE3yJIbTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUM TyTEM COTIacOBaHMs TO3ULMH B X0/1€ 00CYXIeHUS U 00MEHa MHEHUSIMU.

OBJiaieHHe YHUBEPCAIBHBIMH PeryissTHBHBIMH el CTBUAMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIISATH CBOK I103HABATEIbHYIO JEATEIbHOCTD,
ompenenss e€ eI W 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBAThH
npeUiaraéMblii allrTOPUTM JICHCTBHI TPU BBIIIOJHEHUM YYEOHBIX M HMCCIENOBATEIbCKUX 33134,
BbIOMpaTh Hanbosee F3(p(PEeKTUBHBIN CIIOCOO UX PELIEHUs C yYETOM MOJyYEHHUS! HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYILECTBIIAITh CAMOKOHTPOJIb CBOEH JEATENbHOCTH Ha OCHOBE CaMOaHalIW3a U
CaMOOLIEHKHU.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTHBIC pE3ynbTaThl OCBOEHUS Kypca «OpraHudecKas XuMHUs OTPAKAIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOW COCTABIISIIOIIEH E€CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, PO XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJAbTYpPhl JHYHOCTHU, €€ (YHKIIMOHATHHOW TPaMOTHOCTH, HEOOXOIUMOW st
pelieHrsT TPAKTHYECKUX 3adad M DKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIICGHHS K CBOEMY
3710pPOBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATHUS (XUMHUYECKHUH JIEMEHT, aTOM, dJIEKTPOHHAsT 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
3JIEKTPOOTPUIIATENILHOCTh, XHMHMUYECKas CBfA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpami¢HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA O0BEM, YIJIEPOAHBIA  CKEJIET,
GyHKIIMOHATBHAS TPYIIA, pPaguKald, H30MEpHUsi, U30MEpPHI, TOMOJIOTUYECKUN pPsi, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOJEpKallhe COSAUHEHHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUYECKHUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XWMHH; MHPOBO33PEHUYECKUE 3HAHHUs, JEXKAIIHE B OCHOBE NMOHUMAaHUS
MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,



COCTaBe, MOJYYECHUH U 0€30MaCHOM HCIOJIb30BAHNYU BaKHEHIINX OPraHUYECKUX BELECTB B OBITY
U IIPaKTUYECKOM J1eATEIbHOCTH YEI0BEKa,

c(OpPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbIC MPU3HAKH MOHATUH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIMCAHUU COCTABA, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTE YMEHMH MCIIOJb30BaTh XUMHYECKYIO0 CHUMBOJMKY JUIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYJI OPraHUUECKUX BEIIECTB
U ypaBHEHUH XMMMYECKMX PEAKLMH, N3rOTaBIMBAaTh MOJEIN MOJIEKYJ OPraHUYECKUX BEIIECTB
JUI WITKOCTPALMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh MPUHAIICKHOCTh U3YYEHHBIX OPraHUYECKHX
BEIIECTB 110 HUX COCTaBy M CTPOCHHIO K OIpPENeIEHHOMY KIJIACCY/TPYIIe COCIMHEHUMN
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKAll€ COEIMHEHUS, BbICOKOMOJIEKYIISIPHBIE
COEMHEHMS), JaBaTb UM Ha3BaHMs 10 cucrematnueckod HoMeHknatype (IUPAC), a Takxe
IPUBOANUTH TPUBHAJbHBIE HA3BAaHMUS OTIEJIBHBIX OPraHUYECKHUX BELIECTB (ITWJIEH, HPONMUJIEH,
alleTUIeH, STWIEHIJMKOIb, IJIHLEPUH, (eHod, (OopMaibAerul, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIJIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIOTA, INI0KO03a, (pPyKTO3a,
KpaxMaJl, [eJUII0J103a, TJIULHH);

c(OpMUPOBAHHOCTh YMEHMSI OINpPEAENATh BHJIbI XUMHUYECKOM CBSA3M B OpPraHMYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHATH IOJOXKEHHUSI TEOPUU CTPOEHUS OpPraHMYEeCKHX
BemectB A. M. bytiepoBa miis 0ObSICHEHHS 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapakTepU30BaThb COCTaB, CTpPOEHHE, (HU3UYECKUE U
XUMHUYECKHE CBOWCTBA TUIIWYHBIX NIPEICTAaBUTENIEH PA3IMUHbIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJEH, aueTwieH, OyragueH-1,3, merunOyraaueH-1,3, OeHzomn,
METaHOJI, 3TaHOJI, STWIECHIJINKOIb, TTUIEPUH, (EHOI, aleTalbJerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeJUI0jI03a, aMHUHOYKCYCHas KHCJIOTa), WILIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEKIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUui ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKT€pPU30BaTb HCTOYHUKH YIJIE€BOJOPOIAHOIO CHIPbS
(He(Th, MPUPOAHBIMA Ta3, Yroiyib), CIOCOOBI HUX MNEPepabOTKM M MPAKTUYECKOE MPHUMEHEHHE
IPOAYKTOB NEpepabOTKHU;

c(OPMHPOBAHHOCTh YMEHUH MPOBOJAUTH BBIUUCICHHUS 110 XUMHYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, HCIONb3YEMbIX B XHMHU MpPU M3YYEHUM BEIIECTB W XUMHYECKHX SBJICHUI
(HaOmrofieHHe, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHMS ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAK)KE MpaBHUiIa OOpAIIEHNUs C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;



C(OPMHPOBAHHOCTE YMEHHH IUIAHUPOBaTh U BBINOJHATE XUMHUYECKUH SKCIIEPUMEHT
(mpeBpallleHus1 OPraHU4YECKUX BELECTB NP HAarpeBaHUU, NOJYyYEHUE ITUIEHA U HU3YYEHHUE €ro
CBOWCTB, KayeCTBEHHBIC pEAKIMM OPraHWYEeCKHUX BEIIECTB, JCHATypalus OEJIKOB Mpu
HarpeBaHUM, IIBETHBIE PEAKIUU OEITKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€30MacHOCTH
npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, IPEICTABIATh PE3yJIbTaThl
XMMHYECKOI'O 3KCIEPUMEHTa B (hOpME 3alUCU YpPaBHEHHH COOTBETCTBYIOUIMX PEAKIMH U
(GopMynHpOBaTh BBIBO/IbI HA OCHOBE ATUX PE3yJIbTaTOB;

Cc(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATH XUMHMUYECKYI0 HH()OpMALHIO,
HOJIy4aeMYyI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi MH(popMaruu, IHTepHeT u 1pyrux);

C(OPMUPOBAHHOCTh YMEHHMH COOJIIOAATh MpPaBMJIa HKOJOTMYECKH IEJIECO00pa3HOro
NOBEJCHUS B OBITY M TPYIOBOH JEATETBHOCTH B LENAX COXPAHEHHs CBOErO 370POBbS M
OKPY’KaIOIlleW MPUPOIHON Cpellbl, OCO3HABATh ONACHOCTb BO3JEHCTBHS HA JKUBBIC OPraHU3MBbI
ONpPENEIEHHBIX OpPraHMYEeCKUX BEIIECTB, NMOHMMAas cMbica mokaszarens IIJIK, noscHsaTe Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIEHUS UX BPEIHOIO BO3JACHCTBUS HAa OPraHU3M
4eJI0BEKa;

JUId O0YYaroLUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHATh
3HaHUs 00 OCHOBHBIX JJOCTYITHBIX METOJIaX MO3HAHUS BEILECTB U XUMUYECKHX SIBICHUII;

JUIL CIEeNbIX W CHa0OBHIAIIMX OOYYAIOIIMXCA: YMEHHE HCIONb30BaTh pPelbedHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nis 3anucu XxuMudeckux Gopmyi.

11 KJIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOmmas W HeopraHudeckas XUMHs
OTPAXKAIOT:

c(OpPMUPOBAHHOCTh TPEACTABICHUN: O XUMHUYECKOM COCTABISIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpaA, PO XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBILUIEHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pGHleHI/Ifl HpaKTquCKHX 3aJa4d U DOKOJIOTHUYCCKHU 06OCHOBaHHOFO OTHOIIICHUA K CBOGMy
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHHUE CHCTEMON XHWMHYECKHX 3HAHUM, KOTOpAasl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATUS (XUMUYECKUH DJIEMEHT, aTOM, U30TOTl, S-, P-, d- AIEKTPOHHBIE OPOUTAT aTOMOB, HOH,
MOJIEKYJa, MOIb, MOJSPHBI O0O0BEM, BAJICHTHOCTH, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHUCJICHUS, XUMHUYECKas CBsi3b (KOBQJICHTHAs, WOHHAs, MeETAJIMYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pel€TKa, TUIBl XMMHUYECKMX  pEaklMid, pacTBOp,  DIIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, JICKTPOIUTHYECKAs JUCCOIUAIINS, OKHCIHTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKON PEaKIuy, XUMUIECKOE PABHOBECHE); TEOPUHU U 3aKOHBI (TEOPHUS IIEKTPOIUTUUECKON
auccouuranuu, nepuoandeckuii 3akoH Jl. M. MenneneeBa, 3aKOH COXpaHEHUsS MacChl BEIIECTB,
3aKOH COXpaHEHUs U TMpEeBpaIlleHUs SHEPIrUU NMPU XUMHUYECKHX PpEeaKlHsixX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAllUe B OCHOBE MOHHUMAaHUs
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, MOMYyYeHUH W 0€30MacHOM HCIOJIh30BAHUH BAKHEHIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY U IPAKTUYECKOMN JAEATEIbHOCTH YEeTIOBEKA;



c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEpPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aUMOCBSI3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IOHSATHS IIPU ONKMCAHUU HEOPraHMUYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYI0 CHUMBOJHKY JUJIsl COCTaBIICHUS
dopMyn BemIeCTB M ypaBHEHMH XWMHUYECKUX pEAKLUH, CHUCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) um TpuBHManbHBIC Ha3BaHHWS OTACIBbHBIX HEOPraHWYECKHX BEIIeCTB (yrapHbIi Tas,
YIJIEKUCIIBIA Ta3, aMMHUaK, ranéHasi U3BECTh, HETall€éHas W3BECTb, NUTbEBAasl COJAA, MUPUT U
Jpyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONpPEAEINATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMUYECKIX
3JIEMEHTOB B COEJUHEHMSIX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
METaJIJINYECKasl, BOJOPOAHAsA) B COCAUHEHMSX, TUIl KPUCTAIIIMYECKONW PEHIETKH KOHKPETHOIO
BellecTBa (aTOMHas, MOJIEKYJSpHAs, MOHHAs, METAJUIMYECKas), XapaKTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COECTUHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTraHUYECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIIAcCy/TpyIIe COeAUHEHUN (IIPOCThIE BEIIECTBA — METAIUIBI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTepHbIE THAPOKCUIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHUH pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CHCTEMATHU3HUPYIONIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MenneneeBa, HCHOIBb3YyS MOHITHUS «S-, P-, d-DIEKTPOHHBIE OpPOUTATNY, «IHEPIETUUYECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHX 3JEMEHTOB M HUX
COeIMHEHUH 10 nepuoaam u rpynnam Ilepuoaudeckoi cucreMbl XMMHUYECKHX 3eMeHToB [[. .
MeHpeneeBa;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMUCHIBATH) OOILIME XUMHYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB, IOATBEPXKJATh CYIIECTBOBAaHUE
TEHETUYECKON CBA3M MEXJAYy HEOpraHMYeCKUMMH BEIIECTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATh XUMHUYECKHE PEaKUUU IO Pa3IndHbIM
OpU3HAaKaM (YUCIy M COCTaBy pEarupyrolMx BeIIEeCTB, TEIUNIOBOMY 3¢ (eKTy peakiuu,
U3MEHEHUIO CTeTIeHEeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OpPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIMN pa3IMYHBIX THIIOB, MTOJHBIC
U COKpalllEHHbIE YpaBHEHHUS PEaKIMH MOHHOTO OOMEHA, YUMTHIBAsl YCJIOBUS, MPH KOTOPBIX ATU
peaxkuu UAyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH PEAKIUH, MOATBEPXKAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HaBaTh OMNBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYHIHOCTb OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIX
peakIuii TOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakluu OT
pa3NUYHbIX (DAaKTOPOB; XapaKTep CMEIIEHUS XMMHYECKOTO PaBHOBECHS B 3aBUCHMOCTHU OT
BHemHero Bo3aeicTBus (mpuniun JlelllaTense);



C(OPMHPOBAHHOCTE YMEHHUH XapaKTepU30BaTb XHMMHYECKHE IIPOLECCHI, JIeXKaIlUe B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHUCIOTHI, aMMHUAKa, a TakkKe cPOpPMUPOBAHHOCTh
npecTaBiIeHuid 00 OOMIMX HAYYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMPOoOJieMaxX XHUMUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAUTH BBIYMCICHUS C HCIOJB30BAaHUEM IOHSATHS
«MaccoBas JI0Jsl BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOLIEHHWH TIa30B IpPU XMUMHUYECKHX
peakuMsax, Macchl BellecTBa MM 00bEMA Ta30B 110 W3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
Wik 00bEMY OJHOIO M3 YYaCTBYIOLIMX B peaklMM BEIIECTB, TEIUIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MaCChl BEILECTB, IPEBPAILEHUS U COXPAHEHHSI SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIOATh MpaBHUiia MOJIb30BAHUS XUMUYECKOW TIOCYION U
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAKXKE MTPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMHU 110 BBIITOITHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBIINOJHATE XUMHUYECKUN 3KCHEPUMEHT
(pa3noxeHue TMepoKcHIa BOJOPOAAa B MPHUCYTCTBUU KaTallu3aTopa, OINpEAEICHUE Cpeiabl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAIBHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMMYECKON pEeakLUH, PeakIMd HOHHOrO OOMEHA, KAaueCTBEHHbIE pEaKkIUH Ha
cyibdar-, kapOOHAT- U XJOPHUJ-aHUOHbBI, HA KaTHOH aMMOHMSI, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3agady no temaM «Meramib» U «Hemeramibsl») B COOTBETCTBUM C NpaBWIAMU TEXHUKU
0€30MacHOCTH NpU 0OpallleHNH ¢ BELIECTBAMH U JIa0OpAaTOPHBIM 000PYJOBaHUEM, IIPEICTABIAThH
pe3yabTaThl XMMHUYECKOTO OJKCIIEPUMEHTa B (OpMe 3almucd ypaBHEHHH COOTBETCTBYIOIIUX
peaxiuii 1 GOopMyIMPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMMUYECKYIO HH()OPMALUIO,
NOJYy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM KOMMYHHKauuu, WHTepHET u
JPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IeJeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATETBHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbsi M
OKpYXKarolled MPUPOJHON cpenbl, 0OCO3HaBaThb OMACHOCTh BO3AECMCTBMS Ha >KUBBIE OPTaHU3MBbI
onpeenéHHBIX BELIECTB, MOHUMas cMbich nokasarens [1/IK, noscHaTs Ha npumepax crnocoObl
YMEHbILIEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/IEHCTBUS HA OPTaHU3M YeJIOBEKa;

JUist 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 3/0pPOBbs: YMEHHE IPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/1aX MMO3HAHUS BEIIECTB M XUMHUECKUX SBJICHUH;

JUIs CceNbIX M cAa0OBHIAMIMX OOyYaroIUXcs: YMEHHME MHCIONb30BaTh pelibeHO-
TOUYCUHYIO cUcTeMy o0o3HaueHuit JI. bpaitns aiis 3anucu XuMudeckux Gopmyi.
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aretanpaernn. AneTod




21

OIHOOCHOBHEIE
npeenbHble KapOOHOBBIE
KHUCITIOTBI: MypaBbUHAS U
YKCYCHast

22

[TpakTrueckas padora No
2. «CBoiicTBa pacTBopa
YKCYCHOM KHUCIJIOTBI»

23

CreapuHoBas u
OJIEMHOBAs KUCJIOTHI, KaKk
NPEICTaBUTENN BBICIIAX
KapOOHOBBIX KUCIIOT

24

MpUIa KaK COJIY BBICIIAX
KapOOHOBBIX KHUCIIOT, UX
MOIOIIEE NEHCTBUE

25

CrnoxHble 3(upbl Kak
IPOU3BOJIHBIE
KapOOHOBBIX KUCIIOT.
[MuaponuscinoxubIxaGupo
B

26

Kupsl: runponus,
NpUMEHEHHE,
Ouosoruueckas poib
KHUPOB

27

YrieBoasl: COCTaB,
KJaccupuKarus.
Baxuerimue
MpEeJICTaBUTEINN: TJII0KO03a,
bpykTo3a, caxaposa




28

Kpaxman u nemnronosa
KaK IPUPOJHbIE
HOJIUMEPBI

29

KonTponbhas pabota no
pazneny
«Kucnopoaconepxaune
OPraHUYECKUe
COCIMHECHUS

30

AMMHBI: METHJIAMHH U
AHHUJIMH

31

AMHHOKHUCIOTHI KaK
amdoTepHbIe
OpraHUYECKHE
COCAUHEHMS, UX
OHOJIOrMYeCKOEe 3HAUYCHUE.
Ilentnabl

32

benkn kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

33

OCHOBHBIE TTOHATHS
XUMHH
BBICOKOMOJICKYIISIPHBIX
COETMHEHNH

34

OCHOBHBIE METOJIBI
CHUHTE3a
BBICOKOMOJIEKYIISIPHBIX
COCTUHEHUN.
[InacTmaccel, Kaydyku,
BOJIOKHA
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n/

Bce
ro

KoHTpoJbHbIep
a0oThlI

IIpakTH4eckue
padoThI

CHUA

JIbHbIepecypchl

XHUMHYECKUH HIIEMEHT.
ATOM. DileKTpOHHAas
KOH(HUTypamus aTOMOB

Ilepuonuueckuii 3aKOH U
[Tepuonuueckas cuctema
XUMHUYECKUX dJIeMEHTOR /I,
H. MenneneeBa, nX CBS3b C
COBPEMEHHOU TEOpUEN
CTPOEHUS ATOMOB

3aKOHOMEPHOCTHU
N3MEHEHHS CBONMCTB
XAMUYECKHX DJIEMEHTOB 1
UX COCIMHEHHUH 110
TpyIIaM U MEePUOIAM.
3HavyeHHe NePUOIUIECKOTO
3aKOHA U CUCTEMBI
XAMHYECKHUX DJIECMEHTOB
J.. MenneneeBa B
Pa3BUTHU HAyKU

Crtpoenue BeniecTsa.
XUMHUECKas CBSI3b, e
BUJIbI;, MCXaHU3MBbI
00pa3zoBaHMs KOBaJEHTHOMN
cBs3u. BonopoaHascBszb

BaneHTHOCTD.




DNeKTPOOTPULIATENBHOCTb.
CreneHp OKUCIIEHUS.
BemectBa MoeKynsspHOTO
1 HEMOJIEKYJIIPHOTO
CTPOEHUS

[TonsaTHE O IMCTIEPCHBIX
cucteMmax. VIcTuHHEIC 1
KOJUTOUJIHBIE PACTBOPBI.
MaccoBas 101 BEIlecTBa B
pacTBope

Knaccudukanus u
HOMEHKJIaTypa
HCOPraHNYCCKUX
coenuHeHuil. ['eHeTnaeckast
CBSI3b HEOPraHMUYECKUX
BEIIECTB, pa3IMYHBIX
KJIaCCOB

Knaccudukanus
XUMHYECKHUX PEaKIIHii B
HEOPraHUYECKOH U
OpPraHUYECKON XUMUHU.
3aKOH COXpaHEHUSI MACChI
BEIIECTB; 3aKOH
COXPaHCHHUS U
MIPEBPAICHHS SHEPTUN TIPH
XUMHYECKHX PEAKIIHIX

CKopocThb peaKIui.
OObpaTumble peakIii.
XHUMHUYECKOE paBHOBECHE




10

[TpakTuueckas padora Ne 1.
«BnusHue pa3an4HbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

11

DIIEKTPOJIUTHYECKAS
mucconuanud. Ilorarue o
BOJIOPOJHOM IOKa3aTese
(pH) pacTBoOpa.
PeaknunnonnorooomMena.
[M'uaponuzopraHnvecKux u
HEOPraHWYECKUXBEILECTB

12

OKHCIUTENBHO-
BOCCTAaHOBUTEJIbHbBIE
peakuuu. [Tonstue 06
AJIEKTPOJIN3€E PaCIIaBOB U
pacTBOpPOB CONEH

13

KonTponbhas padota no
pazzneny «Teopernyeckue
OCHOBBI XUMHUM»

14

MerTamisl, UX ITOJIOKEHHE B
[Iepnonnueckoii cucreme
XUMHYECKHX dJIeMeHTOB /1.
N. Menneneesa u
0COOEHHOCTH CTPOCHUS
aTOMOB.
Oo6muedr3nuecKkuecBoiuCTB
aMeTaJlIOB

15

CrninaBbl METAJIOB.
DNEKTPOXUMHUYECKUN Psift




Hapr[}KeHI/Iﬁ MCTAJJIOB

16

XUMHYECKHE CBOMCTBA
BOKHEHIIINX METAJIJIOB
(HaTpWiA, KM, KAJTBIHH,
MarHui, aJJlOMAHAN) U UX
COCIMHCHUI

17

XUMHYECKHAE CBOMCTBA
XpoMa, MEJIU ¥ X
COCTUHEHUN

18

XUMUUECKHE CBOMCTBA
LIMHKa, JKejIe3a U UX
COETUHEHUN

19

[IpaxTuueckas padora Ne 2.
"Pemenue
JKCIEPUMEHTAIIbHBIX 33724
o Teme «MeTauisi»"

20

HemeTamisl, uX MOI0XKEHHE
B [Iepuoanudeckoii cucreme
XUMHYECKUX 3JIeMEHTOB /J[.
N. MenaeneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB

21

du3znueckue CBOMCTBA
HEMETAJUIOB. AJIOTPONIUS
HEMETaIJIOB (Ha mpuMepe
KHCIIOpo/a, cephl, hocdopa
U yTIeposa)

22

XUMHUYECKUE CBOUCTBA




rajoreHoB, Cephbl U UX
COETUHEHUN

23

XuMHYeCcKre CBOMCTBA
azoTta, ¢pocdopa u ux
COETUHEHUN

24

XUMHYECKHAE CBOUCTBA
yriiepoia, KpeMHHS M KX
COCTUHEHUN

25

[IpuMeHeHne Ba)KHENIINX
HEMETAJIJIOB U UX
COCTUHEHUN

26

O06o061ieHuE U
cHCTEMaTH3aINsI 3HaHUH 110
TeMe «HemeTamis.
Breraucnenus 1o
YPaBHEHUSM XUMHUYECKUX
peakuui u
TEPMOXUMHUYECKUE PACUETHI

27

ITpakTuueckas padora Ne 3.
«Permienue
JKCIEPUMEHTAIIbHBIX 3a7a4
o teme "Hemeramisr'"»

28

KonrtponbHas pabora no
TemMaM «MeTals» U
«Hewmerannsny

29

Heoprannueckue u
OpPraHUYECKUE KUCIIOTHI.
Heopranuueckue u




OpPraHn4€CKUC OCHOBAHHA

30

AmdoTtepHbIe
HEOPTraHUYeCKUe
OpPTraHUYeCKUE COCTUHCHHS.
I'eneTrueckas cBsi3b
HEOPTaHUYECKUX H
OpPraHUYECKUX BEIIECTB

31

Ponp xumuu B
obecreyeHnu
JKOJIOTHYCCKOM,
SHEPreTUYECKON U
IUIIEBOM 0C30IacHOCTH,
Pa3BUTUU MEAUITUHBI

32

[Ipencrasnenus: 06 0OmUX
Hay4HBIX TPUHIIHIIAX
MIPOMBIIIICHHOTO
MOJTYYECHUS] BAKHENIIIUX
BELIECTB

33

Yenosek B MUpe BEUIECTB U
MaTepHualoB

34

XUMUS U
3J10pOBbEYEIIOBEKA

OBUIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME

34
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