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MNOACHUTEJBHASA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpazoBaHus pa3padoTaHa Ha OCHOBE
@enepanbHOro 3aKoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHONW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B 00pa3oBarenbHbIX opranusanusax Poccuniickoit @enepanun, peain3yromnux OCHOBHbIE
o0Opa3oBaTesIbHbIE MIPOrpaMMbl, 1 OCHOBHBIX MOJNIOKEHUH «CTpaTeruu pa3BUTUS BOCIIUTAHMS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacniopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0/0B K pa3paboTKe MPOTpaMMbl IO XUMUH, K OTIPEACIICHUIO 00IIel cTpaTerun
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUS O0YYAIOMIUXCS CPEICTBAMH YYeOHOTO mpeamera «XuMHUs)
s 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KoHIENTyasibHbIe nonoxkenus GI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COJep KaHus, Pe3yJIbTaTOB 00y4YeHHUsl U TpeOOBAHUMN K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHHE, TMOJy4aeMO€  BBIMYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCA HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBEpILIAIOIIMM 3TalloM peajn3alliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LEHHOCTEH, IPUCYIIUX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. DTU LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (POPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YEJIOBEKa, a
TaKXe 3KOJOIMYeCKHM OOOCHOBAHHOI'O OTHOLIEHHS K CBOEMY 3/10pOBBIO U IMPHUPOJTHON cpene.
Peanusyercs xumudeckoe oOpa3oBaHue OOyyaroIIMXCsl Ha YpPOBHE CpEAHEro o0Iuero
o0pa3oBaHMs CpeCTBAMU y4eOHOro npeamera «XuMHs», COAepkKaHUe U MOCTPOEHUE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMe 10 XUMHH C Y4E€TOM CrHenu(UKH HAyKd XHMUH, e€ 3HAYCHHS B
[O3HAHUU NPUPOIBI U B MaTEpUATbHOM XKM3HM OOILIECTBA, a TakXkKe C y4eToM OOIIMX Lened u
IOPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0cOOYIO0 POJib B COBPEMEHHOM
[UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3bl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIECHHS, B CO3JaHUE LI€JIOCTHOTO MPE/ICTaBIeHUS
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/Ibl U YeJIoBeKa, KOTopoe GOpMUPYETCS B XUMUH Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAlOIIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3anMOJIEICTBYS € IPYTHMH €CTECTBEHHBIMU HayKaMU, XUMHSI CTajla HEOThEeMIIEMOM
YacThI0O MHUPOBOW KYJIBTYphI, HEOOXOAMMBIM YCJIOBHEM YCIECUIHOTO TPYAa W KHU3HH KaKIOTO
wieHa oOmiectBa. CoBpeMeHHass XMMHs Kak Hayka co3ujaTelibHas, KaK HayKa BBICOKHMX
TEXHOJIOTUH HampaBjeHa Ha peUIeHHe TIJI00aJbHBIX MpOoOJeM YCTOMUMBOIO pa3BUTHA
4eJI0BEYECTBA — ChIPHEBOM, SHEPreTUYECKOH, MUIIIEBOM, IKOJOTUUECKOM O€30MaCHOCTH U OXPaHbl
3JI0pOBBA.

B cootBercTBUM C OOmMMM IeNSIMU M NPUHIUIAMH CpeJHEro ooOuiero oodpazoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaromMXcs, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCHEIIHOTO BKIIOUEHHS B KH3Hb COIUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHUEH.



CocraBnsirolmiuMu  ipefMeTa «XuMus» SBISAIOTCA 0azoBble Kypcbl — «Opranuyeckas
XuUMU» 1 «OO011asi 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUS KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HAHWH U3 00IIel XUMHH) M OpraHndeckoi xumMun. DopmMupoBaHue TaHHON CUCTEMbI 3HAHUN MPU
M3YYEeHUHU IpeaMeTa obecreynBaeT BOZMOXKHOCTh PACCMOTPEHHSI BCEIO MHOT000pa3usl BEIECTB
Ha OCHOBE O0IMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrtpykTypa comepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUS» chOpMHUpPOBaHA B MpOrpaMMe MO XMMHUHM Ha OCHOBE CHCTEMHOTO MOAXO0/Aa K M3y4EHHUIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHMHM Ha
ONpEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCS Ha yPOBHE KJIIACCUYECKOW TEOPUU CTPOCHMS OPraHUYECKUX COCIMHEHMM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUU BEILECTB.
Csenenusi 00 M3y4aeMblX B Kypce BeEIeCTBaX HAlOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CJIO)KHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHHHA. B Kypce OpraHm4eckoid XUMHH MOJIY4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHUs IEepBOHAYAIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM YIJIOM 3peHHUs B INpeaAMeTe «XUMHusS» 0a30BOro ypoBHS paccMaTpUBAETCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas 1 HEeOpraHUYecKass XUMHUs» O0YYaIOIIUMCS MPEIOCTABISETCS BO3MOKHOCTh OCO3HATH
3HaUEHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJI0JIOIMYECKUX MO3UILIMM,
riry0Xe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 0O0OOIIaromei 1o
OOBSACHSIONIEH U TPOTHO3ZUPYIOIICH.

Ennnas cucreMa 3HaHUM O BaXKHEHIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHHUH, a TAK)KE 0 XUMUUYECKUX PEAKLMSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nomonHsercss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KaHHS, HMMEIOITUMU
KyJBTYpPOJOTMYECKH M MPHUKIAAHON XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT MOHUMAHHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
MPAKTUYECKON JESITEbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBA)XKEHHUS K IpOILECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
WHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIBHBIX MCCIEN0BATENbCKUX 3a7ad. B memom coxepxkanue
yuebHoro npeaMera « XUMHS» JaHHOTO YPOBHS MU3yU€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yJaroImuxcsi MUPOBO33PEHYECKO OCHOBBI JJIsl MOHUMaHUS (HUI0COPCKUX MIeH, TaKMX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IIO3HABAEMOCTh IIPUPOIHBIX SIBJICHUN IyTEM 3KCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUYUH MEXIy HOBBIMU (akTaMH U TEOPETUYECKUMH IPEANOChUIKAMHU,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MmpodiieM cOepekeHust
HHEPreETUUECKUX PECYPCOB, ChIPbs, CO3AaHMsI HOBBIX TEXHOJIOTUN U MaTepUaJIOB.

B nutane penienus 3aja4 BOCIUTaHUs, pa3BUTHS M COLIMATN3ALUU 00Y4aIOIIUXCS TPUHSATHIE
IIpOrpaMMoOil 1O XMMHHM NOJAXOAbl K OINPEICICHUI0 COAEPKAaHHUS W IOCTPOEHUsS IpeaMeTa
npeaycMaTpuBaoT (OPMHPOBAHHE YHUBEPCAIbHBIX YUEOHBIX NEHCTBUH, MMEIOMMX 0a30Boe
3HaYeHHE JUIS PA3IMYHBIX BUIOB JIEATENBHOCTH: pEUIeHHs MpoOsieM, TOWCKa, aHalu3a MU



00paboTtkn wHOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
UCCIIEIOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEeH BaYKHOE MECTO B TIO3HAHUHM XUMMUU.

B mpakTuke npenogaBaHus XMMUU KaKk Ha ypPOBHE OCHOBHOT'O 00IIEro o0pa3oBaHusl, Tak U
Ha YPOBHE CpeHEro 00111ero 00pa3oBaHusl, IPHU OMPEICIICHUN COJAePKATEIbHON XapaKTepUCTUKU
Hene W3ydeHHs IpelMeTa HampaBiIeHHEM IEePBOCTEIIEHHON 3HAUYMMOCTU TPaJUIMOHHO
npu3Haércst (OPMHPOBAHHME OCHOB XHMMHUYECKOW HAyKH Kak o00JacTh COBPEMEHHOTO
€CTEeCTBO3HAHUS, TPAKTUYECKOH AEATEIbHOCTH YelIOBEKa M KaK OIHOTO U3 KOMIIOHEHTOB MHUPOBOM
KynbTypbl. C METOAMYECKON TOUYKH 3pPEHHs] TaKOM MOJXOJ K OIMpPENEICHHIO Iesield U3ydeHHs
IpeIMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHo aHHOW TOYKE 3pPEHMS TJIABHBIMU LEJSIMU U3Y4YEHHs MpeaMeTa «XUMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIIEH COCTaBISIONICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOUEBBIC TMOHSITHS,
dbyHIaMeHTallbHbIEe 3aKOHbI M TEOPHUH XHUMHH, OCBOCHHE S3bIKa HAayKd, YCBOCHHE U
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS U CTAHOBJICHHUS;

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJaX MO3HAHUS BELIECTB U
XUMHUYECKHX peaklnid, HeOOXOIUMBIX IS MPHOOPETECHUSI YMEHUH OPUEHTHUPOBATHCS B
MHUPE BEIIECTB U XUMHYCCKHX SBIICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTHUUECKON H
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUWEM W
OOBSCHEHHEM XHMHUYECKOTO HKCIEPUMEHTa, COOMIOACHHEM TMpaBuil 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, conepkarenbHas XapaKTepUCTUKA LI€JeH U 3a7a4 U3y4yeHUs MperMera B
porpaMMe 1Mo XUMUU YTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH ITPHOPUTETAMU B
cucTteme cpeaHero oduiero oopazoBanusi. CeroqHs B MpenoiaBaHuy XMMHUH B OOJIbIIEH CTETIeHU
OTHAETCsl MPEANOYTEHUE TIPAKTUIECKON KOMITOHEHTE CO/IepIKaHusl 00yUIEeHHs, OpPUSHTHPOBAHHOM
Ha MOJrOTOBKY BBITYCKHHKa 0O0IIe00pa3oBaTelbHON OpraHU3alliM, BIAJCIONIET0 HE HaOOpoOM
3HaHMM, a (PYHKIHMOHAIBHON TPaMOTHOCTHIO, TO €CTh CIIOCOOAMU M yMEHUSIMH AKTUBHOTO
MOJTyYeHUs] 3HAHUN U IPUMEHEHHS UX B PEaTbHOU KU3HU ISl PEeLICHUS MPAKTUYECKUX 3a/1a4.

B cB3u c oTUM Tpu U3YYEHHH TMpeaMera «XHUMHS» JAOMUHUpYIOLIee 3HA4YeHHE
PUOOPETAIOT TaKue 1eJIU U 33/1a4H, KakK:

ajianTanys 00yJaronuxcs K yCIOBHSIM TUHAMUYHO Pa3BUBAIOIIETOCS MHpa, POPMHPOBAHNE
MHTEJJIEKTYaTbHO Pa3BUTONW JUYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX XU3HEHHBIX CUTYaIIUfX,
CBSI3aHHBIX C BEIICCTBAMH H UX IPUMEHEHHEM;

dopMupoBaHHe Yy O0OYyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJIS1 PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOoOIeM,
MoWcKa, aHalW3a U 00paboTku WHGPOpPMAIMHN, HEOOXOAUMBIX JUIS TPUOOpPETEHHS OIMbITa
NeSITeTHHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B MO3HAHWW XUMHH, a TAKKE€ JUISI OLIEHKH C
MO3UIUI IKOJOTHYECKO 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpraHu3M YeJloBeKa U MPUPOAHYIO Cpey;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0OyJaromuxcs: CrocoOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHHSA 10 XUMHH B
COOTBETCTBUH C XKHU3HECHHBIMU ITOTPEOHOCTSMH, UCITIONB30BaTh COBPEMEHHbBIE HH(POPMAITMOHHBIC



TEXHOJIOTUH JIJIs TIOMCKA M aHAIN3a YUeOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJIePKaAHUS;

(dbopMUpOBaHUE U PA3BUTHE Y OOYUYAIONINXCS ACCOIMATHBHOTO U JIOTUYECKOTO MBITIICHUS,
HaOJIFOIaTEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCTIUTAHHE Y 00YJarOIIUXCs YOKIEHHOCTH B TyMaHUCTUYECKOW HAIPABICHHOCTH XUMHH,
e€ BaXHOW pOJIM B PEIICHHH TJIOO0AIBHBIX MPOOJIEM pPANMOHAIBHOTO MPHPOIONOIL30BAHUS,
TIOTIOJTHEHHS YHEPTETUYECKUX PECYpCOB M COXPAHEHUS IMPHPOTHOTO PaBHOBECHS, OCO3HAHUS
HEOOX0IMMOCTH OEPEKHOTO OTHOIICHUS K IIPUPOJIE U CBOEMY 3[I0POBBIO, a TAKIKE MPUOOPETCHHS
OTIBITA UCITOJIb30BAHUS TIONYUYEHHBIX 3HAHUH JUISI TPUHSTHS TPAMOTHBIX PEIICHUH B CUTYaIlUsX,
CBSI3AHHBIX C XHUMHUYECKUMU SIBIICHUSMHU.

B y4eOHOM 1utaHe cpemHero ooOmero oopasoBaHus MpeaMeT «XUMUs» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MPEeIMETHOHN 00sacTu «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OO01ee 4uCIIO 4acoB, OTBEAEHHBIX ISl U3YYCHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero odpazoBanus, coctaisieT 68 yacon: B 10 kiacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 ygaca (1 4ac B Hezem1O).



COAEPXKXAHHUE OBYUYEHUS 10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTquCKne OCHOBBI opraaneCKoﬁ XMMHUH

[IpenMer opraHuYecKON XMMHM: €€ BOZHHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJYYECHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe moNOKEeHUA. CTpyKTypHbIE (OPMYJIBI OpPraHUYECKUX BellecTB. [omororus,
n30Mepusa. XUMHUUECKas CBS3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIC CBSI3U.

[TpencraBnenue o kiacCu(UKAIUNA OPraHUYECKUX BemlecTB. HoMeHKIaTypa opraHm4ecKux
coeMHEeHUH (cucTeMaTu4ecKas) U TpPUBHAJIbHbIE HA3BaHUS BAXKHEHIINX [TPE/ICTaBUTENECH KIIacCOB
OpPraHWYECKHUX BEIIECTB.

DKCIepUMEHTaIbHbIE METO/bl M3YUCHHS BEIIECTB U WX MPEBPALICHUN: O3HAKOMIICHUE C
o0Opa3liaMu OpraHM4ecKuX BEIIECTB M MaTepuajaMyd Ha UX OCHOBE, MOJIECIUPOBAHUE MOJIEKYJ
OpraHMYECKUX BEILECTB, HAONIOJCHHE U ONUCAaHHE JEMOHCTPAIIMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUU (IJIaBJICHHUE, OOYTIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
MPEJICTAaBUTENN aJTKAHOB: (PU3UUECKHE M XMMUUYECKUE CBOMCTBA (peaKlny 3aMeIIeHUs U TOPEHNUS),
HAaxXO0’JICHUE B MIPUPO/JIE, IOJYyYCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTHIICH U MPOMWIEH — MPOCTEeHINe
MPEJICTABUTEII AJIKCHOB: (DM3MYECKHE W XUMHUYECKHE CBOMCTBA (pPEakIUU THUIPUPOBAHWS,
raJIOreHUPOBAHMUS, THIPATALIUU, OKUCIICHUS U MOJIMMEPHU3allNH ), TOIYYeHUE U IPUMEHEHHE.

Anxanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoMcTBa (peakuus nmoaumepusanun). [lonydenrne CHHTETHUECKOTO KaydyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYCCKUH psia. ANCTUICH —
MPOCTEHIINI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHUE, (PM3NUYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATAIINH, TOPEHHSI ), TOy4YeHUE U PUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pu3MUECKUE€ U XUMHUYECKHE CBOWMCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), TOJYYCHHE U TMPUMEHEHHE. T01yon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMdeckas CBA3b MEXIYy YIVIEBOJOPOJAMHU,
MIPUHAISKAINTIMHI K Pa3IMYHBIM KJIaccaMm.

[IpupoaHble UCTOYHUKU YTIIE€BOAOPOIOB. [IpupoaHbIii Ta3 U MOMYyTHBIE HE(PTSIHBIC Ta3bl.
Hedts u e€ npoucxoxnenue. CriocoOsl mepepaboTKu He(TU: TeperoHka, KpeKUHT (TEPMUYECKUH,
KartaguTuueckuit), mmponus. Ilpoayktel mepepaboTku HedTH, HX MPUMEHEHUE B
MIPOMBINIUICHHOCTH U B ObITY. KaMEeHHBIN yToIh ¥ MPOIYKTHI €ro nepepadboTKH.

DKCIepUMEHTaIbHbIE METOAbl M3YUCHHS BEIIECTB M WX MPEBPAIICHUN: 03HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KayqyykoB U pe3uHbl, Koutekiun «HedTe» u «Yronb», MoaenupoBaHue
MOJIEKYJI YTJIEBOJOPOJOB M TaJOT€HONPOU3BOIHBIX, IPOBEICHHWE MPAKTUYECKOW pPabOTHI:
MOJTYYCHHUE ITHJICHA U U3YYCHHUE €T0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MTPOAYKTA PEAKIINH M0 U3BECTHBIM Macce, 00bEMY, KOTHUECTBY OJTHOTO
13 UCXOAHBIX BEUIECTB MM MPOIYKTOB PEAKIUN).

Kucsopoacoaep:xamme opranudeckKue coeMHeHH st




[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOEHUE, (HU3UYECKUE U
XMMHYECKHE CBOWCTBA (pEakUUU C aKTUBHBIMU METaJNIaMH, I'aJIOT€HOBOJOPOAAMHU, FOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpPraHU3M YEJIOBEKA.

MHoroaTtomMHble CHUPTBI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOAEHUCTBUE CO IIETOYHBIMUA METAJNIAMH, KaUECTBEHHAsI peaklys Ha
MHOIOaTOMHbIE cIUpTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaunepuHa U
STUJICHIJIAKOJIS.

deHoul: cTpoeHUe MOJIEKYIbl, (PU3HYECKHE U XMMUYECKHe cBOMCTBA. TOKCMUHOCTD (peHouIa.
[Tpumenenue penona.

Anprerusl M Kemouwvl. DoOpManbIeruj, aueTaubAeTHA: CTpoeHue, (usnueckue u
XMMHUYECKHE CBOMCTBa (peakUuy OKMCIEHHS U BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKLUH),
IIOJIy4YEHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHEe, PU3NIECKUEC M XUMUYSCKUE CBOMCTBA (CBOMCTBA, OOIIME JUTS KJTacca KHCIIOT, PEaKIus
TepudUKalMM), MOoITydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE ACUCTBHE.

Crnoxnble 3pHUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ' MAPOIN3 CIOXKHBIX 3()UPOB.
Kupsl. I'naponus xupos. IIpumenenne xupos. bruonorudeckas poiib KUpPOB.

VYrneBoJpl: cocTaB, KiIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Mojaucaxapupsl). ['moko3a —
NPOCTEHIINKA MOHOCAaXapua: OCOOCHHOCTH CTPOCHHSI MOJIEKYJIbI, (PU3NYECKHE M XUMHYECKHE
cBoiicTBa (B3aumoseiictBue ¢ ruapokcuoM meau(1l), okucienue aMMuauHbIM paCTBOPOM OKCHJIA
cepebpa(l), BoccraHOBIEHHME, OpOXKEHHE IJIIOKO3bl), HaXOXICHHE B IpPHPOJE, MPUMEHEHHE,
6uonornyeckas poib. PoTocuntes. PpyKTO3a KaK H30MEpP IITHOKO3bI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpon3, KaYeCTBEHHAs Peakus C HOJ0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHoia okcugoMm wmeau(ll)), MHOroaroMHBIX
cnupToB (B3aumopelctBue rmmuepuHa c ruapokcugoMm menu(ll)), anpaerunnoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u runpoxcuiom menu(1l), B3aumozericTeue kpaxmana
C MO/IOM), TIPOBEJIEHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bolunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBa
MCXOJIHOTO BEIECTBA WIIM MPOTYKTa PEAaKLMH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOT'O
U3 UCXOJHBIX BEIECTB WIH IIPOJYKTOB PEAKIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMHHOKHUCIOTHI Kak aM(OoTepHbIe OpraHnueckue coequHeHus. uznyeckue U XUMHUUECKHe
CBOWCTBA AaMHUHOKMCJIOT (Ha NpuUMepe TIUIMHA). buojornueckoe 3HaA4eHHWE AMHHOKHCIIOT.
Ilenrtu b

benkn kak nmpupoaHbIE BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuuHas, BTOpuUYHas U
TpeTU4yHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWCTBa OEIKOB: TUAPONIN3, JeHATypalus,
Ka4yeCTBEHHBIE pEaKIu Ha OeJKH.



DKcrepuMEeHTaIbHBIE METOJbl M3YUEHHUs BEIIECTB U WX MPEBpAILECHUI: HaOII0IeHUE U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypanus OETKOB IpPH HArpeBaHWHU, LIBETHBIC
peakiuu OEIKOB.

BbicokomosiekyasipHbIe COeTUHEHHUS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUWHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIECHb IOJIMMEPHU3ALUU, CPEAHsAS MOJIeKynsapHas macca. OCHOBHBIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3ALUS U TOJTMKOHICHCAITHS.

DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MPEBpAIllEHU: O3HAKOMIICHUE C
oOpa3uamMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€l IPU M3Y4YE€HHUU opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSI 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX eCTEeCTBEHHO-HAyYHBIX IMOHATHH, TaKk U
MOHSTHM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICNIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSTHS: SBICHHE, HAay4yHbIH (aKT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE.

®du3uka: MaTepusi, JHEPTus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (PU3MUECKUE BEIMYMHBI U €JMHHIIBI NX
U3MEpEHUsI.

buonorus: xierka, opranusm, Omocdepa, oOMEH BelIECTB B OpraHuszme, (HOTOCHUHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENIKU, YIIeBOIbI, KUPHI, PEePMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOILUINBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHYECKHE MpenapaThl, MATEPHUAIIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHIX
BOJIOKOH.



11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernuyeckne 0CHOBbI XUMHHU

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JIOUKA.
DHepreTHyeckue YpOBHHU, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 31neMeHThl. OCOOCHHOCTH
pacrpeziesieHusl 3JEKTPOHOB M0 OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas: KOH(GUTYpalKs aTOMOB.

Ilepuonnueckuit 3akoH u Ilepmoamueckas cucrema xumudeckux sseMeHtoB [ .
MengeneeBa. CBsA3b NEpPUOAMYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBPEMEHHOI TeOpHEW CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
10 TPYIIaM U IepruoaaM. 3Ha4Ye€HUEe EPUOIUYECKOr0 3aKOHA B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKass CBsI3b. BHUIbI XUMHUYECKON CBsI3W (KOBaJICHTHAs
HETOJISIpHAsl Y TIOJISIPHAS, MOHHAs, MeTajuImdeckas). MexaHu3Mbl 00pa3oBaHMs KOBAaJICHTHOMN
XUMHUYECKON CBSI3U (OOMEHHBIH M JTOHOPHO-aKLENTOpHBIN). BomopoaHas cBsi3p. BaneHTHOCTD.
DIIEKTPOOTpULIATENbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KAaTUOHBI U @aHUOHBI.

BemecTBa MOJICKYJISIDHOT'O U HEMOJICKYJIAPHOI'O CTPOCHU. 3aKOH IMOCTOSHCTBA coCTaBa

BEIIECTBA. Tumbl KpUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THUIA
KPUCTAJTINYECKON PEIIETKU.

IlonsiTHE O AMCHEPCHBIX cUCTeMax. MICTMHHBIE M KOJIOMAHBIE pacTBOPBL. MaccoBas 10
BEILIECTBA B PaCTBOPE.

Knaccugukarus Heopranudeckux coeinHeHnii. HoMeHkaTypa HeOpraHn4ecKux BEIIeCTB.
['eneTnyeckas CBs3b HEOPraHUYECKUX BEIIECTB, IPUHAUICKAIINX K PA3JIMYHBIM KIIACCaAM.

Xumnueckass peakuus. Krnaccupukanuss XUMHUYECKUX peaklUil B HEOPraHUYECKOHM U
OpraHMYECKON XMMHUHU. 3aKOH COXpPAaHEHHS! MAcChl BEIIECTB, 3aKOH COXPAHEHUs U MpeBpallleHus
SHEPrUM NMPU XUMUYECKUX PEaKIUAX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTh OT pasiuyHbIX (pakTopoB. OOpaTUMbIe peakLUu.
XnMuueckoe paBHOBecHe. DaKTOpbl, BIUSAIOIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
ITpunnun Jle Hlatense.

OnekrponauTnueckas aucconuanusi. CunbHble M ciaOble 37eKTpoiauThl. Cpena BOJIHBIX
pacTBOPOB BEILIECTB: KUCasi, HEUTpaJIbHAs, IIEJI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCepUMEHTAJIbHBIE METO/bl M3YUEHHUsl BEIIECTB M UX IpEBpallleHUui: JAEMOHCTpalus
tabmuiy «llepuoguyeckas cucrtema xumuueckux siaeMeHToB J[. M. MennaeneeBa», u3yueHue
MoJeNell KpPUCTANIMUYECKUX peIéToK, HaOMIoJeHWe M OINUCAaHHWE JEMOHCTPALIMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joXKeHHWe MNEepOKCHIAa BOJOpOJa B NPUCYTCTBUHU KaTalu3aTopa,
ONpENIETIEHUE CPEellbl PACTBOPOB BEIECTB C MOMOIIBIK YHUBEPCAJIBHOIO MHAUKATOPA, PEAKIUH
MOHHOTO OOMeEHa), MpoBeJleHUE MPaKTHUUeCKOil paboThl «BnusHue pa3nuyHbIXx (AKTOpoOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

PacuérHble 3anaum.

Pacuérbl o ypaBHEHUSM XMMHUYECKHUX PEAKIHMM, B TOM YUCIIE TEPMOXHUMHUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAas JOJIS BEIIECTBAY.

Heoprannveckass Xumus



Hewmeramnsl. [lonoxenne HemetaioB B Ileproanyueckoi cuctemMme XUMHUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u 0ocoOGHHOCTH CTPOCHUS aTOMOB. DU3HUECKHE CBONCTBA HEMETAJLIOB.
AJToTpOonusl HEMETaUIOB (Ha MpUMEpPEe KUCIopoia, cepsl, (hocdopa U yrieposa).

XUMHYECKHE CBOMCTBAa BaKHEWIIMX HEMETaJUIOB (TaJoreHoB, cephl, a3oTa, docdopa,
yriaepojia U KPEeMHHUS) U UX COSAUHEHUN (OKCUA0B, KHUCIOPOJICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHEHU).

IIpuMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX COCIUHEHUN.

Meramnel. [lonoxenune metamioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /1.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 000JI0UEK aTOMOB MeTauioB. Obiiue
¢usnueckue cpoiictBa MeTauioB. CIUlaBbl METAIIOB. DJIEKTPOXUMHUYECKUU DS HampsHKeHUH
METaJIOB.

XWUMHYECKHE CBOWCTBA BAXKHEUINIUX METAJIOB (HATpPUH, KaJWi, KajdbIlMHd, MAarHUMH,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHH.

O6mme cnocoObI moTyYeHHst MeTayuIoB. [IpuMeHeHne MeTallIoB B ObITY M TEXHUKE.

OKCIEpUMEHTAIbHbIE METOJbl H3y4YeHUsS BEHIECTB U MX TNPEBPAIICHUM: H3yYEHUE
KOJUTeKIUU «MeTalibl U CIUIaBbl», 00pa3lioB HEMETAJUIOB, PEUICHHE SKCIIEPUMEHTAIbHBIX 33/1a4,
HAOMO/ICHUE U OINHCAaHUE JEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJEHCTBUE
TUAPOKCHIA ATFOMUHUS C PACTBOPAMH KHUCJIOT M IIEIOYEH, KAUeCTBEHHBIC PEAKIIUU HAa KAaTHOHBI
METaJlIOB).

PacuérHrble 3amaumn.

Pacuétel Macchl BemecTBa Uil 00bEMa ra3oB M0 H3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce
WM 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, pacuéThl MacChl (00bEMa, KOJTMYECTBA
BEIIIECTBA) MTPOJIYKTOB PEAKIIMH, €CIIU OJIHO M3 BEIIECTB UMEET IPUMECH.

XuMUA 4 KA3Hb

Ponb xuMuu B o0ecrie4eHrnr 9KOJOTHYECKON, SHEPreTHUECKON 1 MUIIEBOM 6€30MacHOCTH,
pa3BuTUU MeAUIUHEL. [[oHATHE 0 HAYYHBIX METO/IaX TTO3HAHUS BEIIECTB U XUMHUYECKUX PEaKITUil.

[IpencraBnenust 06 00X HAYUYHBIX TPUHITUIIAX TTPOMBITINIEHHOTO TIOJTYYEeHUSI BaKHEUIITHUX
BEILECTB.

YenoBeK B MHUpE BEUIECTB M MaTEPHAIOB: BAKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl s DSJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAJIbHBIC YI0OPEHHUS.

XUMHS U 3]I0pOBbE YEIIOBEKA: MpaBHJIa MCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENaparToB,
npaBuiia 6€30MacHOTO UCIOIb30BaHUs MPENnapaToB OLITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeameTHbIE CBSI3H.

Peanu3zanus MexXnpeaMETHBIX CBA3€H NMpU U3ydyeHUH OO0IIel M HEOPraHU4YEeCKOH XMMHHU B
11 xmacce ocymiecTBIseTCsS Yepe3 MCIOIb30BaHNE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK W MOHSTHM, SBISIOUUXCS CUCTEMHBIMH JJIsI OTAENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IMKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYIHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHATH3,
CUHTE3, KIacCHU(pUKalus, NEePUOAUYHOCTh, HAONIOJACHHUE, OSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEHUE, SABJICHHE.

®dusnka: Marepus, SHEPTHs, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
PaIMOAaKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEIO0, 00BEM, arperatHoe
COCTOSTHUE BEIECTBa, PU3NUYECKUE BEIUYUHBI U €AMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kimerka, opraHu3M, JKOcHCTeMa, Ouocdepa, MakKpo- M MHKPOIIEMEHTHI,
BUTAMHHBI, 0OMEH BEIIECTB B OpTraHU3ME.



['eorpacdusi: MuHepasbl, TOPHBIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIIUBO, PECYPCHI.
TexHOMoTHsI: XUMUYECKAs! MPOMBIIIIIEHHOCTh, METAJUTYPIHsl, IPOU3BOJICTBO CTPOUTEIBHBIX

MaTcpurajioB, CEIbCKOXO03SHCTBEHHOE IMponu3BOACTBO, nucBasa MMPOMBIIIJICHHOCTD,
@apMaHeBTquCKaH IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMETHYCCKUX Impemnaparos,
IMPOU3BOJACTBO KOHCTPYKIUMOHHBIX MaTc€puraiosB, OJICKTpOHHAasA IIPOMBINIJICHHOCTB,

HaHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIbTATDI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOY4YarOMIMMUCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JINYHOCTHBIM, METAIPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SBISETCS CUCTEMHO-IESTEIbHOCTHBIN MOIXO/.

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pEe3yIbTaTOB OCBOEHHUS NPeIMETa « X UMHUsI» Ha YPOBHE CpPEeIHEr0 0011ero 00pa3oBaHus BbIIEIECHBI
CJIEAYIOLIME COCTaBIISAIOILUE:

OCO3HAHHME OOYYAIOUIMMHCA POCCUHCKON TPaKIAHCKOH HACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HaJINYMe MOTUBAIMH K 00yUEHHIO;

LIeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKIECHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAyKH XUMUU;

FOTOBHOCTb M CIIOCOOHOCTh OOYYaroIMXCsi PYKOBOJICTBOBATbCSI B CBOEH JESITEIBbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYIIMMHU LEJIOCTHON CHCTeME XMMHUYECKOIro
o0Opa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTbH >KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE PE3YNIbTAThl OCBOCHUS ITpeIMeTa « X UMHSI» TOCTUTAIOTCS B €IMHCTBE YUeOHOMH
U BOCIIUTATEIbHOMN JEATEIIbHOCTH B COOTBETCTBUU C T'YMAaHUCTHMUYECKHUMHM, COLIMOKYIbTYPHBIMH,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM M HJAEaJaMH POCCUHCKOTO IPa)KAAaHCKOro OOIIECTBa,
IPUHATHIMU B OOLIECTBE HOPMAaMM M INpaBUJIAMU IMOBEACHMS, CIIOCOOCTBYIOIIMMU IpoLeccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH O0YUYaIOIIUXCSl.

JIMuHOCTHBIE Pe3yNbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMHUPOBAHHOCTh
OTbITa TO3HABATEJILHOM U MPAKTUYECKON JIEATEIHHOCTH 00yUaroIUXCsl IO pealn3aliy IPUHATHIX
B 0OLIIECTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

0CO3HaHMsI O0YYAIOLUMHKCS CBOMX KOHCTHUTYLIMOHHBIX NpaB U 00sS3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPABOMOPSIKY;

IPEJICTAaBICHNUST O COLMAIbHBIX HOPMax M IMpaBWJIaX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPU CO3JIaHUM YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U IM03HABATENbHbBIX 3a/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAHI0 OTE€YECTBEHHOMU
XUMHU;

YBa)XEHUsI K IpoIecCy TBOpPUECTBAa B OOJACTH TEOPUU M MPAKTUUECKOTO MPUMEHEHHS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHsI HAyKH €CTh pe3yJbTaT JUINTENIbHBIX HAOJI0JICHHH,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTHKOB;



MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOIIEM AaHAJIN3E
uH(GOpPMAIIUHU O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHON OTEUECTBEHHON XHUMHUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSL:

HPaBCTBEHHOI'0 CO3HAHMS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbBIE C XUMHUUECKUMU SIBICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYNKM CBOHMX TOBAPHUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEICTBUMA 3TUX MIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHMUA LEHHOCTEeH 3710poBOro u Oe3omacHoro oOpas3a KU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnrofeHus mpaBuil 0€30MacHOro OOpalleHUsl ¢ BEUIeCTBAaMH B OBITY, MOBCEAHEBHOMN
JKU3HU U B TPYAOBOU JE€ATEIbHOCTH;

MOHMMAHUS [IEHHOCTH TPABWJI WHAMBUAYAIBHOTO U KOJUICKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B Y4€OHO-HCCIIEIOBATEIBCKOM JIESITEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PELICHWHU MPAKTUYECKUX 3a/ady COLHUAIbHOMI
HaIPaBJIECHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYECHHMIO MPOQECcCHUid pa3IuyHOTO pojia, B TOM YHUCIE Ha
OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYI0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBEIOOPY MHIUBUIYaTbHON TPACKTOPUHU 00pa3oBaHusl, OyayIien
MpoQeCCuu U peann3aluu COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YUETOM JIUYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHUA TJI00AILHOTO XapaKTepa SKOJOTHUYECKUX MPoOsieM, BIHSHHS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpPEIbI;

OCO3HAHUS HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTHUBHOTO HENPUSATHS JEUCTBHUM, MPUHOCSIIMX BpEA OKPYKAIOIIEH NPUPOIHOM Cpene,
YMEHHsI TPOTHO3UPOBATh HEOIArONpUSATHBIC HYKOJIOTMUYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEUCTBUN U NPEAOTBPALLATh UX;

HaJUYMsl PAa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKONW KYIBTYPhI, OIBITA
JIEeATETbHOCTH  SKOJOTUYECKOM HaNpaBIEHHOCTH, YMEHHMS PYKOBOJCTBOBATbCS HMH B
MO3HABATEIbLHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH [IEJIOCTHOTO TPEACTABICHUSI 00 OKpYXKarolieM
MHUpE KaK O €JUHCTBE IPUPOJbI U YEJIOBEKAa, B IIO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEU H
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIbTYpbI, PELIEHUH IJI00AIBHBIX IPOOJIEM YCTOHYMBOIO pa3BUTUS YEJIOBEUYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaiu3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHUS Jie7aTh 000CHOBaHHbIE 3aKIIOUEHHS HA OCHOBE HAYyYHBIX (DAaKTOB M MMEIOLIMXCS TaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
HOTPeOHOCTAMY;

UHTEpeca K OCOOCHHOCTSIM TPYZa B Pa3IMuHBIX chepax MpodhecCHOHATBHON AeATEIbHOCTH.
METAITIPEJJMETHBIE PE3VYJIbTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHUS ydyeOHOro mpenmera «XUMHUS» Ha YpOBHE
cpemHero oomiero oOpa3oBaHMs BKIIOYAIOT:

3HauYMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MexXTpeaMeTHbIe) O0IeHAayYHbIE TTOHITHS, OTPAXKAIOUUeE 1EJTOCTHOCTh HAYyYHON KapTHUHBI MUpa
U crieruuKy METOJOB TTO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, sIBICHUE, MPOIecC, CUCTEMA, HAy4HbIH (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIIC0BaHNE, HAOIIOACHHE, U3MEPECHHE, DKCIIEPUMEHT U JIPYTHUE);

YHUBEPCAJIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIE,
perynatuBHble), oOecmeunBatomye (opmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMATTLHOM KOMITETEHITMH 00YYarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaroIMXCA  HMCIOJIb30BAaTh  OCBOEHHBIE  MEXIUCIHUITUHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHWS W YHUBEpCaJIbHbIE Yy4YeOHBIC IEHCTBHUS B TIO3HABATEIILHOW U
COLIMATILHOM MTPaKTHKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPaXKalOT OBIAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
II03HaBaTCJIIbHBIMU, KOMMYHI/IKaTI/IBHI)IMI/I 158 pel"y.]'ISITI/IBHBIMI/I HGﬁCTBI/IfIMH.

OB.Ha)]e}me yHnBepcaanMMn y‘leﬁﬂbIMl/l NMOo3HaABaTCJIbHBIMU I[BﬁCTBI/[SIMP[Z

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO (OPMYIHUPOBaTh W aKTyallM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEICNIATh TEIM JIEATEIHbHOCTH, 3a7aBas TapaMeTpPbl W KPUTEPUHU WX JOCTHIKCHWS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIEIISIMU;



UCIOJIb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JOIMUYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHAaBIMBaTh MUX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIME MTOHATHUS JJIs1 OOBSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, € TyKTUBHBIE, [10 aHAJIOTHH ), BBEISIBIIAThH
3aKOHOMEPHOCTH M MPOTHBOPEUUS B PACCMaTPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIIOYECHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEINH, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHu4yecKkass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuu — TpU pPELICHUH Y4eOHBIX
IIO3HABATEJIbHBIX U MPAKTHUECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJIEIIbHBIEC ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX PU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKA3BIBAEMBIX CYKIICHHIA,

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb OOOOLIEHHS U BBIBOJbl OTHOCUTEIIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOJOB pELICHHUs
NPAaKTUYECKHX 3a/1a4, IPUMEHEHHIO PA3INYHBIX METO/IOB MIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3MPOBATh HH(POPMAITUIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHNUS, KPHTUIECKH OI[CHUBATh
e€ TOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(dopMynupoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHMCKE U OTOOpe
uHpopMalnu, He0OXOAUMOM IS BBITOJIHEHHSI YUeOHBIX 337a4 ONpeeNEHHOIO TUIIA;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (GOpMY NIpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIONIB30BaTh HAYYHBIA SI3BIK B KadyeCcTBE CpEACTBA TpPU paboTe € XUMHUYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUU,
BBICKa3bIBaTh HJIeH, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBIIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYNIaTh C IpE3eHTAIMeil pe3yIbTaToB IO3HABATENBHOM AESTETbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMIOJHEHUH XUMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOro MpoekTa U (OpMYyJIHUPOBAaTh BBIBOJBI IO pe3ysbTaTaM MPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
onpezenss e€ UeNu U 3a/layd, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JeSITEIbHOCTH Ha OCHOBE CAaMOaHaJIN3a U CAMOOLIEHKH.

I[TPEAMETHBIE PE3YJIBTATEHI

10 KVIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudyeckas XuMHUs OTPAXkKaIOT:

c(hOpMUPOBAHHOCTD MPEJCTABICHUN 0 XUMUUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XMMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (HDOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYpbl JIUYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui pelIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKd OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBBIO U
MIPUPOJHOM CpeliE;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MNOHATUS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
ANEKTPOOTPHUIIATENIFHOCTh, XHMHYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIH OO0BEM, YIJIEPOAHBIA  CKEJIET,
GyHKIMOHATBHAS TPYIMNa, paauKaid, W30MEpHUsi, U30MEpPbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINe COSAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. byTiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHMUS, JEKAllhue B OCHOBE TMOHHUMAaHUS
MPUYUHHOCTUA M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHLHOCTH YETOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISBIIATH XapaKTEpPHBIC MPU3HAKK TOHSITHUN, YCTaHABINBAThH
MX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLIME MTOHATHUS MIPU ONMMCAHUU COCTABa, CTPOEHUS U
MIpEBPAICHUI OPraHMYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJHUKY JII COCTABJICHHS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIMEHHON) (GOPMYIT OPTaHUYECKHX BEIIECTB
U YpaBHEHUU XMMHYECKUX PEaKUUW, U3rOTaBIMBATh MOJENIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOopMUPOBAHHOCTh YMEHUI yCTaHABIIUBATH MPUHAJIC)KHOCTh U3YUECHHBIX OPTraHUYeCKHUX
BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K ONpPeAeNE€HHOMY KJIACCy/Tpymnmne COeauHEHUN
(YrmeBomopobl, KHCIOPOA H  a30TCOAEpXKAIIME COCIUHEHHUS, BBICOKOMOIICKYISIPHBIC
COeIMHEHUs), JaBaTh MM Ha3BaHusa Mo cuctemarnueckoil HomeHkinarype (IUPAC), a taxxke



MPUBOJIUTH TPUBUAIbHBIE HA3BaHHs OTAEIbHBIX OPraHMYECKHX BEIIECTB (STUIJICH, MPOIMMIIEH,
alleTUJICH, STHJICHIJMKONb, TJIHLEPUH, (eHOoN, (OopMaibAerHl, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BeniecTB A. M. bytnepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILLECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX NIPEICTABUTENIECH PA3IMUHbIX KJIACCOB OPraHUYECKHUX BELLIECTB
(MeTan, 2TaH, STHWJCH, NPOMWWIEH, ameTwieH, OyramueH-1,3, merwnOyraauwen-1,3, OeHsoul,
METaHOJ, ATAaHOJ, ATHJICHTJIUKOIb, TIUIEPUH, (EHOJ, aleTalbJeru], MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
FEHETUYECKYIO CBSI3b MEKJIY HUMHU YPaBHEHHUSMHU COOTBETCTBYIOIMX XMMUYECKHUX DPEAKLHH ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOYHUKH YTIEBOJOPOIHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE NPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00BEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOT'O U3 UCXOHBIX BEILIECTB WK IPOAYKTOB PEAKIINH);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOI 3HAHUI 00 OCHOBHBIX METO/JAaX HAYYHOTO
MO3HAHMS, KCIONb3YEeMbIX B XHWMHU MPH H3YYCHHHM BEIIECTB W XUMHYECKHX SBICHUI
(HaOnrofieHue, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUHM B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsX, CBS3aHHBIX
C BEIIECTBaMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)Ke MTPaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATh XMUMHYECKUN HKCHEPUMEHT
(peBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHWH, MOJYYEHUE ITUIICHA U U3YYEHHUE €ro
CBOWCTB, KaUECTBEHHBIE PEAKIIMU OPIraHNYECKUX BEIIECTB, I€HATYpalLus OSJIKOB TP HarpeBaHUH,
IIBETHBIE PEAKIINH OCJIKOB) B COOTBETCTBHH C MMPABUJIAMU TEXHUKHU 0€30MTaCHOCTH MPH 00paIlieHun
C BEIIECTBaMH U JIAOOpPaTOpHBIM 00OPYJOBaHHMEM, MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO
JKCIEpUMEHTa B (OpPME 3alUCH YPAaBHEHUI COOTBETCTBYIOIIMX peakiuii u (opMyIHpoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHI KpPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(OpPMAIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATENBbHOCTHM B ILEISAX COXPAaHEHHsS CBOETO 3/I0POBbS U
OKpY’Karolled MpUPOIHON cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBHS Ha >KUBbIE OPTaHU3MBbI
OnpeAeNéHHBIX OpraHMYeCKUX BeLIeCTB, MOHMMas cMbicn mnokaszarens [1/IK, mosicHaTe Ha
IpUMepax CIocoObl YMEHBIIEHUSI U MPEAOTBPAIICHUS UX BPEJAHOTO BO3JCHCTBHS HA OpraHU3M
YeJI0BEKa;



JUIsi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHUIA,

JUTSI CTICTIBIX M CTA00BUISIINX OOYJAIOIIMXCS: YMEHHUE UCTIONB30BaTh PEIbe)HO-TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[IpenmeTHbIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHuueckas XUMHUsD OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MIPEJCTABICHUN: O XUMHUECKOM COCTaBIISAIONICH €CTEeCTBEHHO-HAyYHOU
KapTUHBl MHpA, POJIM XMUMHH B MO3HAHWUM SIBJICHUM MPUPOJBI, B (POPMUPOBAHUH MBILUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIs peIIeHUs
NPAaKTUYECKUX 3aJa4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO U
MPUPOAHON Cpelie;

BJIQJICHUE CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBONOJIArarolue
HOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOIL, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAs, METAJUIMYECKasi, BOJOPOAHAs),
KpUCTAJUIMYECKasi  pelIETKa, TUIIBl XMMHYECKMX  pEaklUHUid, pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAS JUCCOLMALMUSA, OKUCINUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKON peaklii, XMMUYECKOE PABHOBECHE); TECOPUU U 3aKOHBI (TEOPHUS JIEKTPOIUTUYECKOM
aucconuanuu, nepuoanueckuil 3akon /. . MenaeneeBa, 3aK0OH COXpaHEHHsI MAccChl BELIECTB,
3aKOH COXpaHEHUS U MPEBPAIlEHUS SHEPTrUU MPU XUMHUYECKHX PEaKIusiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXKalllue B OCHOBE IOHUMAaHUS
IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOrMYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOMYyYEeHUH M 0€30MacHOM HCMOJIb30BAHUHM BAKHEHIIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOM JEATEeIbHOCTH YETIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTE€pHbIE MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MpPHU ONHUCAHUU HEOPTaHMUYECKUX
BELIECTB U UX NPEBPAILECHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIB30BaTh XUMHUUYECKYIO CHUMBOJMKY JUISl COCTaBJICHUS
GopMyN BEIIECTB M YypaBHEHUM XHUMUYECKUX PEAKIUI, CHCTEMaTHYECKYl0 HOMEHKIATYpy
(IUPAC) u TtpuBHaibHbIE Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas U3BECTh, HEram€Has W3BECTh, NUTHEBAs COAa, MUPUT U
JpyTHe);

c(OpMHPOBAHHOCTh YMEHUH ONpPEAENATh BaJICHTHOCTh U CTENIEHb OKUCIICHUS] XUMUYECKUX
AJIEMEHTOB B COEIUHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOU CBS3U (KOBaJIEHTHAs!, MOHHA,
METAJIJINYECKAsl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJISpHAs, MOHHAs, METaJUIMYecKas), XapakTep Cpeabl B BOJTHBIX
pacTBOpax HEOPraHUUECKUX COCTUHEHHI;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEILIECTB
[0 UX COCTaBY K ONpeAENEHHOMY KIIacCy/TpyIle COeAMHEHUH (MIPOCThIe BEIIEeCTBa — METAJLIbI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIIOTHI, aM(OTepHbIE THIAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPUPOBAaThH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (YHKIINY;



c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMHUeCKuX 3emeHToB /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUEC
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEeIMHEHUH 10 nepuogam u rpynnam llepuoandeckoil cucrembl XumMuueckux snnemeHTos /1. 1.
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepru30BaTh (OMUCHIBATh) OOIINE XUMUYECKHAE CBOWCTBA
HEOPraHWYECKHX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3M MEXJYy HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOIIBK) YPaBHEHHW COOTBETCTBYIOIIHMX
XUMHYECKUX PEAKIIUM;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3TUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolMX BeUIecTB, TeIIOBOMY 3(hdexTy peaxuuwu,
M3MEHEHUIO CTENCHEeH OKHCIICHHSI 3JIEMEHTOB, OOPAaTUMOCTH PEaKLUH, YIaCTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN PA3IMYHBIX THIIOB, MTOJHBIC
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOAHUTH PEAKIUHU, MOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapakTep CMEIICHUS XHMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunnun Jle larensbe);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKHUE MPOIIECCHI, JIEKAIIIEe B OCHOBE
NPOMBIIIJICHHOTO TIOJYYEHUSI CEpHOM KHCIIOTHI, aMMHaKa, a Takxke C(pOpMHUPOBAaHHOCTh
IpeJcTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTOo
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C KCIOIH30BAHUEM TOHSATHUS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa WK 00bEMa ra3oB 0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WU
00BEMY OJTHOTO M3 YYacTBYIOIIMX B pEaKIMM BEIIECTB, TEIUIOBOro 3ddekra peakuu Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELIECTB, IPEBPAILEHUS U COXPAHEHUS DHEPIHH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATh MpaBUIa MOJB30BAHUS XUMUUYECKOW TOCYAOU U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAKXKe MpaBUiia 0OpaIleHns C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IJIAHUPOBATH M BBIMOIHATh XMUMHUYECKHHA HKCIIEPUMEHT
(paznmoxeHue NeEpoKcHaa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMNPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrO0 OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cyne(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIIEHUE YKCIIEPUMEHTAIBHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramuibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIaOOpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh
pe3ybTaThl XMMHUYECKOTO 3KCIepHUMEHTa B (opMe 3almuCH YPaBHEHUH COOTBETCTBYIOLIMX
peakiuit 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3Yy/IbTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
MOJIy4aEMYIO U3 Pa3HbIX UCTOYHUKOB (CpeACcTBa MaCCOBOM KOMMYHUKaLUU, IHTepHET 1 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJIOTUYECKH IIeTIECO00Pa3HOTrO
MOBE/ICHUA B OBITY M TPYIOBOM EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JECHCTBHS HA JKUBBIE OPraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObl
YMEHBILEHUS U IPEJOTBPAILIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKUX SIBJICHHIA;

JUISL CJICTIBIX U CIIA0OBUIAIIUX 00yYarOIIUXCsl: YMEHUE HCIIOB30BaTh PEIbePHO-TOUCUHYIO
cucremy o6o3HaueHuit JI. bpaiins muist 3anucu XuMuueckux Gopmyt.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l Konrpoabubie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoTshI pecypen
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOEHHS OPraHUYECKUX COEIMHEHUN A. 3
M. bytneposa
Wroro mo pazneny 3
Pa3znen 2. YrieBoaopoasbl
2.1 [IpenenbHbIE YTI1€BOIOPOABI — AKAHbI 2
99 HenpenenbHble yriieBOAOPOIbI: AJIKEHBI, 6 1
AJKaJMEHbI, ATKUHBI
2.3 ApomaTHudecKkue yriaeBog0pOIbl 2
54 [TprposHbIE HICTOYHUKH YTIEBOAOPOIOB U 3 1
uX nepepadoTka
Hroro mo pazneny 13
Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHU st
3.1 Crupter. @enon 3
3.9 Anpbneruasl. KapOoHOBBIE KUCTOTHI. 7 1
CrnosxHble 3¢upsl
3.3 VYriaeBoasl 3 1
Hroro mo pazaeny 13 2 2




Pasznen 4. A30Tc011ep>l<aume OpPrauHnveCKue COCAUHECHUS

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3
Wroro mo pazneny 3
Paszneu 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Utoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I1O0 34

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Uroro mo pazneny 13
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 MeTais 6
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHICCKUX )
' BEILIECTB
Hroro no paszneny 17
Paznen 3. Xumus 4 :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




INOYPOYHOE IVTIAHUPOBAHMUE 10 KJIACC

KomngecTBo yacos

[arta nzyuenus

Kon [Ipa
Ne TpO  KTH DJeKTpOHHbIE U(PPOBBIC =
/I Tema ypoka Bee | meH | w=ec Ilo riany Io dakry 00pa3oBaTeNIbHbBIC PECYPCHI §
o bIE KHue o
pab pa6 | 10a 10a E
OTEI OTBI é
1 [Ipenmert opranuueckoil XuMuu, € 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
2 Teopust cTpoeHUsI OPraHUYECKUX COCTUHEHUN A. 1
M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS
[IpencraBienue o knaccuPuKaIy OPraHUuIECKIX
3 BeulectB. HomeHnkmnarypa (cucremarnyeckas) u 1
TPUBHAJIbHBIEC HA3BaHUsl OPTaHUYECKUX BELIECTB
4 AJKaHBI: COCTaB U CTPOECHHE, TOMOJIOTUUECKHI 1
pAn
5 MertaH 1 3TaH — OPOCTEUIINE TPEACTABUTEIN 1
AJIKaHOB
6 AJIKEeHBI: COCTaB U CTPOEHHE, CBOWCTBA 1
7 DTUJIEH U TIPOINUIIEH — MPOCTeHIIne 1
MIPEACTABUTEH AIKEHOB
8 [IpakTuueckas padora Ne 1. «Ilonyyenue stuiena 1 1
Y U3y4YEHUE €ro CBOMCTBY
9 Anxanuensl. byraguen-1,3 u metunOyraauen-1,3. 1
[Tomy4yeHne CHHTETUYECKOTO KaydyKa U Pe3UHBI
AJKHWHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,
10 TOMOJIOTHYECKHHU Psijl. ATIETHIEH — IPOCTENIIHIA 1
MIPEACTABUTEND AIIKUHOB
11 Brrunciienus mo ypaBHEHHIO XUMHUYECKON 1
peakiumn
12 ApeHnbl: 6€H301 U TOTyo. TOKCHYHOCTh apEHOB 1




['eneTnveckas CBsI3b yIieBOJIOPOIOB,

13 NPUHAIISKAIIMX K Pa3IHYHBIM KIaccam
[TpupoHbIe HICTOYHUKH YTIEBOJOPOIOB:

14 MIPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE Ta3bl,
He(PTh U IPOAYKTHI €€ epepadoTKu
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:

15 MPUPOJIHBIN ra3 U MOMyTHbIE HEPTSIHBIC Ta3bl,
He(Th U MPOAYKTHI €€ nepepaboTKu

16 KonTponbHas pabota no pazaeny
«YTII€BOIOPOABD)

17 [IpenensHBIE OJHOATOMHBIEC CIIUPTHI: METAHOI H
sTanoi. BogoponHas cBs3b

18 MHOroaToMHbIE€ CIUPTHI: ITUIICHTIIUKOIb U
TITUICpUH

19 ®denout: CTPOCHHE MOJIEKYJIbI, ¢busmueckue u
XMMHUYECKHE CBOICTBA, MPUMEHEHHE

20 Anpberuasl: GopMalbIeTUA U alleTalbIeT U .
A1eToH

21 OnHOOCHOBHBIE IIPE/ieNbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAS M YKCYCHAsI

22 HpaKanVeCKas[ pabora Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOW KHUCIIOTBI»

23 CreapuHOBasi M OJIENHOBAsI KUCIIOTHI, KaK
MPEJICTABUTENN BBICIIMX KAPOOHOBBIX KHCIOT

o4 Mpina Kak COJH BLICIIHX KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE AEHCTBHE

o5 CroxHble 3¢upbl KaK MPOU3BOAHbIE KAPOOHOBBIX
KUCIOT. ['Maponu3 cloXHbIX 3(UPOB

26 Kupsr: ruaponus, npuMeHeHne, OnoaornuecKas
PO JKUPOB

27 VYrineBonpl: cocTaB, knaccudukaius. Baxxkuenmme
NIPEJCTaBUTENH: TII0K03a, (PpyKTO3a, caxapo3a

8 Kpaxman u 1emuiosno3a Kak mpupoIHbIe

MOJINMEPBI




KonrtponbHas pabora 1o pasaeny

29 «Kucopocoepskaniue OpraHnyecKme 1
COEMHEHUS»

30 AMMHBI: METUIAMUH U aHWINH 1
AMUHOKHCIIOTHI KaK aM()OTEPHBIE OPrAHUYECKHE

31 COEJMHEHUS, UX OMOJOrMYECKOE 3HAUCHHE. 1
Ilerrtuabl

32 Benku Kak NprpoIHbIE BHICOKOMOJIEKYIISIPHEIE 1
COEMHEHUS

33 OCHOBHBIE TIOHATUS XUMUHU ) 1
BBICOKOMOJIEKY/ISIPHBIX COEIMHEHUI
OCHOBHbBIE METO/IbI CUHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCMHCHUIA. 1
[TnacTMacchl, Kay4yKH, BOJIOKHA

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKAHN DJIEMEHT. ATOM.
DneKTpoHHas KOHGUTYypalus aTOMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CUCTEMA XMMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHUSI aTOMOB

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHUMUYECKHX DJIEMEHTOB U X COCIUHECHUM
10 TPYIIAaM U Nepuoaam. 3HaueHue
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB J[.J1. MeHaeneeBa
B Pa3BUTHHU HAyKH

Crtpoenue BemecTBa. XMMHUUECKasi CBS3b,

eé BUBbI, MCXaHU3MBI O6pa3OBaHI/IH
KOBAJICHTHOM CBS3H. BO,Z[OpOI[HaH CBA3b

BanenTHOCTh. DIEKTPOOTPUIIATETHHOCTD.
Crenenb okucneHus. Bemecra
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOEHUS

IMTonarue o JUCIICPCHBIX CUCTEMAX.
VIcTHHHBIC ¥ KOJUTOMTHBIC PACTBOPHI.
MaccoBast 107151 BeIIeCTBa B PacTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPTaHUYECKHX COCAMHCHUI.
[eHeTHyeckast CBsI3b HEOPraHMIECKUX
BEIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanus XuMU4ecKkux peakiuui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXPaHEHHUs U IIPEBPALICHUS] SHEPTUU NIPU
XUMHYECKHUX PEAKIMIX

CkopocTtb peakiun. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XAMHYECKON PEAKIIUN»

DIIEKTPONUTHYECKAsT JUCCOLHAITHS.
[TonsiTre o BogopoaHoM nokazatene (pH)
pactBopa. Peakiiu noHHOTO0 0OMEHa.
I'maponns opraHnvecKkux u
HEOPTraHWYECKUX BEIECTB

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIiaBOB U pacCTBOPOB COJICH

KonTtponbHast pabota no pazueny
«TeopeTndyeckue OCHOBBI XMUMHI

14

Mertamisl, UX MOJOKESHUE B
[Teproaudeckoit cucTeMe XUMHUSCKUAX
snemenToB 1. . MenaeneeBa u
0COOCHHOCTH CTpOCHHUs aToMOB. Ob1ue
dbusznyecKre CBOMCTBa METAILIOB




15

CnaBbl METAIIIOB. DJIEKTPOXUMHUYECKUIN
PS HAIIPSHKEHUN METaJIOB

16

17

18

XUMHUYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HATPUH, KT, KalbIUH,
MarHui, aJllOMUHUN) U UX COEAUHEHUHN

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUN

XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a U UX
COCIUHEHUN

19

[IpakTrueckas padora Ne 2. "Pemenne
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Meramns»"

20

21

22

Hewmeraiibl, uX moJI0KEHUE B
Ilepronnueckoit cucreMe XMMUYECKUX
anemenToB /I. 1. Menneneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckre CBOMCTBA HEMETAILIOB.
AnnoTponusi HeMeTauIoB (Ha puMepe
KHCIJIOPO/JIa, cepbl, hocdopa u yriaeposa)
XUMHYECKUE CBOMCTBA TaJIOT€HOB, CEPBI U
UX COCOUHEHUU

23

XuMHYECKue CBOMCTBA a30Ta, (hocodpa u
AX COeINHEHUH

24

25

XUMHUUYECKUE CBOWCTBA YIIIEpOaa, KPEMHUS
1 UX COEeTMHEHUH

[IpumeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEeIUHEHHUN




26

O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teMe «HemeTtamnabel». Berauciaenus mo
YpaBHEHUSM XUMHUYECKUX PEAKIIUN U
TEPMOXHUMHYECKUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenune
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Hemeramnbl"»

28

29

30

KonTtponpsHas pabora mo Temam
«Mertamiae» u «HemeTamisiy»

HeopFaHI/I‘ICCKI/Ie U OPTraHUYCCKHC
KHCJIOTHI. HeopFaHI/I‘leCKI/IC u
OpPraHu4CCKUC OCHOBAHUA

AmM@oTepHbIe HEOpraHUYECKHe U
OpraHuYecKue coeAnHeHus. [ 'eHeTnueckas
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX
BELIECCTB

31

Poab xumuu B o0ecrieueHuu
JKOJIOTUYECKOM, SJHEPTETUUECKON U
MUIIeBON O€30MaCHOCTH, Pa3BUTUHI
MEJIUITUHEI

32

[IpencraBnenus: 00 0OMUX HAYYHBIX
anHanax HpOMLIIHJ'ICHHOFO nonyqumI
BayKHEHIIINX BEIECTB

33
34

Yenosek B MHPE BEIIECCTB U MaTCpHUAIIOB

XuMus U 310pPOBLC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




YYEBHO-METOJMYECKOE OBECITEYUEHUE OBPA30BATEJILHOT'O
TIPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI I VAEHUKA

1. Xumus. [IpumepHubie pabourie mporpaMmel. [IpeamerHas TuHus Y4COHHUKOB

O. C. T'adbpuensna, U. I'. OctpoymoBa, C. A. CmagkoBa. 10-11kmaccel :yueb.mocoOue mis
obmeobpazoar. opranmzanuii / O. C. 'abpuensn, C. A. CnaakoB — M. : [Ipocsemenne, 2019
2. O. C.Tabpuensn, U. I'. Octpoymos, C. A. CnaakoB. «Xumus 10 kiace» yueOHUK 2-€ U3AaHne,—
M.: [Ipocemienue, 2020

3. Xumus. 11 xmace: yueb.qis obmeoOpasoBar. opramm3amuii / O. C. T'abpuensn, U. T.
OctpoymoB, C. A. CnankoB. Xumusa. 10 xmacc. ba3oBblii ypoBeHb. YueOHUK. — M.:
ITpocsemienue, 2019

4. O. C. I'abpuenss u np. Xumus. 11 kimacc. ba3oBsiil ypoBeHb. MeToaudeckoe mocooue.

4. O. C. I'abpuensa, 1. B. Tpuryouak. Xumus. 11 knacc. ba3oBblii ypoBeHb.

5. DnekTpoHHas Gopma ydeOHHUKa.

METOANYECKHUE MATEPUAIJIBI U1 YUUTEJIA
1. Xumus. [Ipumepnsie paboune nporpamMmel. [Ipenqmernas TuHUS yaeOHUKOB
O. C. T'abpuensna, U. I'. Octpoymona, C. A. Cnaakosa. 10-11knaccel :yue6.mocodue s
obmieo6pazosar. opranm3arnmii / O. C. 'abpuensn, C. A. CnaakoB — M. : [Ipocsemenue, 2019
IleuaTHble MOCOOUS
- Cepus cipaBOYHBIX TAOJUI] 0 OPraHUYECKON XUMHUH. PyKOBOICTBa /I 1a00paTOPHBIX
OTIBITOB U MPAKTUYECKHUX 3aHATHI 10 XuMuu (8-11 ki)
Cepus TaOaMI] 10 OPraHUYECKON XUMUH.
COOpHUKH TECTOBBIX 3a/IaHUH JJIS1 TEMATUYECKOTO M UTOTOBOTO KOHTPOJIS.
- Y4eOHo-12a00paTOPHOE 000PYA0BaHUE
- Habop s MogenupoBaHusi OpraHu4eCKHX BEIIECTB.
- Komnexunu: «Bonoknay, «[lmactmaccei», «Kayayky, «HedTb 1 mpoayKTsl ee epepaboTKmy,
« KaMeHHBIH yronby.
Y4yeOHO-IpakTH4YECKOe 000pyAOBaHHE

- Habop «YrneBonopoasl».
- Habop «Kucnoponocoaepskariyie opraHi4eckie COeInHEHUs.
- Habop «KucnoTsl opranudeckue
- HaGop «YrneBoasl. AMUHBIY.
- HaGop nocyibl 1 mpuHaUIEKHOCTEH U1 yYEHMYECKOT0 SKCIIEpUMEHTA, HarpeBaTeIbHbIe
npuOOopBI.
CnpaBouHas tuteparypa:
Xumus. CripaBOUHUK LIKOJIBHUKA U CTyJeHTa - 368 c.
Xumus B popmynax. 8-11 kmaccsl. (aBT. B.B.Epemun) - 64 c.
Xumus B Tabnuiax. 8-11 kmaccsl. (aBT. A.E.Haconosa) — 96c¢.
ITeyaTHbie mocoOus
- Cepus cipaBOYHBIX TAOJIMII IO OpraHUYECKON XMMUU. PykoBoacTBa [isi 1TaOOpaTOPHBIX
OTIBITOB M MPAKTUYECKUX 3aHATUH 1o XxumuH (8-11 Ki1.)
- Cepus TabnuI IO OPraHUYECKON XUMUHU.
- COOpHMKH TECTOBBIX 3aJIlaHHUM /I TEMAaTUHYECKOTO U UTOTOBOTO KOHTPOJIS.
- YuyeOHo-s12a00paToOpHOE 000pyA0OBaHME
Konnekuuu:

e - - AmoMHHUH — | KOMIIJIEKT.

e - BosloKkHa JEMOHCTPALIMOHHBIE — | KOMIUIEKT.

e - KaMeHHBIH yrosb ¥ IPOAYKTHI €ro nepepadoTKu — | KOMITIEKT.



e - Meramibl — 1 KOMILIEKT.
e - Musnepansl u ropHbie Topo bl (20 BUIOB) — 1 KOMIICKT.
e - Munepaisl u ropssle nopoas! (40 Bu10B) — 1 KOMILIEKT.
e - Hedts 1 npoaykTsl ee nepepaboTKu — 1 KOMILIEKT.
e - Ilmactmacchl — 1 KOMILIEKT.
e - Crekso 1 U3NIeNHs U3 CTEKIA — | KOMILIEKT.
e - TonnuBo — 1 KOMIIEKT.
e -YyryH u cTanb — | KOMILJIEKT.
o - Illkana TBepaOCTH — 1 KOMIUIEKT.
Y4yeOHO-IpaKTH4YECKOE 000PYI0BAHUE
- HaGop «YrieBonopoasi».
- Habop «KucnoponocoaepkanmeopraHu4ecKiuecoeInHEHHS.
- Habop «Kucnorsioprannueckuey
- HaGop «YrmeBoabl. AMUHBIY.
- HaGop nocyabl u mpuHaAJIEKHOCTEH Il YYCHHUYECKOTO KCIIEPUMEHTA, HarpeBaTeIbHbIE
IPUOOPHI.

HUDPOBLIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NMHTEPHET

KoMnbroTep 1 MyJIbTUMEIUNHBIN POEKTOP.
CD u y4eOHBbIE caliThbI

1.chem.msu.su - Ha caiite "XumMu4ueckasi Hayka u odpaszoBanue B Poccun'": "DiieKTpoHHast
oubamoTexa mo xumuu' - chem.msu.su (pasgen "Matepuabl IS IKOJILHUKOB") U
"HIkonpHOE XMMHYECKOe 0Opa3zoBaHue B Poccun: ctaniapThl, yueOHUKH, OJMMITHA/IBI,
9K3aMeHbl" (MaTepuabl JAJsl yYuTeNled U MKOJIbHUKOB).

2.hemi.nsu.ru "OcHoBbI XuMHH"' - DJIEKTPOHHBIIT yueGHHK. Internet-uzaanue, ucnpasieHHOe
u gononaHeHHoe. HoBocubupck: HI'Y, 2001-2006. nonient HI'Y A.B. Manyiinos u B.U.
PonnonoB.nepuoanyeckas cucreMa, OTBETHI K 3aa4aM | JIp.

3. college.ru - pazgen "OTKPBITOro KoJUIeKa" MO XMMHUH. DJICKTPOHHbBIH YISOHUK 110 XUMHH IS
mkoJbHUKOB ¢ CJI-nucka "OtkpeiTast xumus 2.5" Paznen XpecromaTus - nog0opka KHUT U
crareil. On-line TecTupoBanue (HEOOX0AUMA PErUCTPALUS).

4. school-sector.relarn.ru - "Xumus ans BCEX" u3 cepun "O0Oyuaronue sunukioneun”. Cait
COJICPXKUT TEKCTOBbIE U Tpadrueckue marepuaisl ( School-sector.relarn.ru ) pazmernieHusie Bo 2-
M n3gaaud CDROM "Xumus gt BCEX" 19991

5. alhimikov.net - caiiT "Alhimikov.net". Cogepsxanue: 3JeKTpOHHBIH y4eOHHK "OCHOBBI
o01elt 1 HeopraHuYecKon XumMun" s 8-9 Ki1.;

6. alhimik.ru - "Anxumuk" CoBeTbl aOUTypHeHTy. Yuuteno XxuMu. CpaBoYHUK (OYCHb
OoutbIast Mo00pKa TaOIUI] M CIIPABOYHBIX MaTEPHAJIOB).

http://chemworld.narod.ru/9. chemworld.narod.ru - caiit "Chemworld.Narod.Ru" Pa3znensr:
HpaKTI/IKa - IMKOJIBHBIC OIIBITHI, 3KCHepI/IMeHTH U MH. ,Z[p.;




7. http://www.hij.ru. XXypnan «XuMus ¥ )KU3HB»IOHIATHO U 3aHUMATEIBHO paccKa3biBaeT 000
BCEM MHTEPECHOM, YTO IPOMCXOAUT B HAYKE U MHUPE, B KOTOPOM MBI JKHBEM.

8.http://chemistry-chemists.com/index.html. DieKTpOHHBII KypHAI « X UMUKA ¥ XHMHUS», B
KOTOPOM TIPEJICTABJICHBI OIBITHI II0 XUMHUHU M 3aHMMATeIbHas HH()OPMAIIUS, TO3BOJISIOIINE
yBJI€Yb YIEHHKOB SKCIIEPUMEHTAIBHON YacThIO MIPEIMETA.

9. http://c-books.narod.ru. BceBo3aMorkHas tuTeparypa 1mo XuMHUH.

10. http://www.prosv.ru/. ITocoOust st yqaruxcsi, B TOM YUCIIE /15 TIOATOTOBKU K UTOTOBOM
arrectanuu (OI'D u EI'D), MeTonuueckue mocoous 11 YIUTeNIeH, HAyIHO-TTOMYJIIpHast
JauTEparypa no XuMuu.

11. http://1september.ru/. KypHas npeaHazHaueH HE TOJIBKO JJIs yuuTesei. B Hém
IpeJCTaBICHO OOJBIIOE KOJTMYECTBO pabOT YUEHHUKOB, B TOM YHCJIE UCCIIEA0BATENBLCKOTO
Xapakrepa.

12. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiicknii NIKOIBHBIN MOPTAI CO CCHIITKAMHU
Ha 00pa30BaTeIbHBIC CAUTHI IO XMMHUH.

13. www.periodictable.ru. COOpHHK CTaTe# 0 XUMHUUECKHX 3JIEMEHTaX, HIUTFOCTPHUPOBAHHbIH
IKCIIEPUMEHTOM.
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