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MNOACHUTEJIBbHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 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 TOCYIapPCTBEHHOM
oOpazoBarenbHoM crapaapte COQO, ¢ yuérom Konnenuuu npenopaBanus y4eOHOTO IMpeamMera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MONOXEeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanun Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJOB K pa3pabOTKe MporpaMmbl IO XUMHH, K OIIPEIEICHHUIO O0Ien
CTpaTeruy OOyYeHUs, BOCIIUTAHUS U PA3BUTUS 00YJAIOIIUXCA CPEACTBAMU Y4eOHOTO TpeaMeTa
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABUIIM KOHIICTITYyaJbHBIE TOJOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNel, COJepXKaHMs, pEe3yJbTaToB OOydeHHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThEeMIIEMOM YacThlo HX oOpazoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OTHU ILIEHHOCTH
KacaroTCsl TIO3HAHUSI 3aKOHOB IMPHPOJIBL, (HOPMUPOBAHHUS MHPOBO33PEHUS M OOIIEH KyJIbTYpHI
YeJOBEKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHol cpene. Peanusyercs xuMudyeckoe oopazoBaHue 00Y4aIOLIMXCS HA YPOBHE CPEIHEro
oO1rero obpa3oBaHusl CpeICTBAMH Y4€OHOTO TpeaMeTa «XUMUS», COJAEPKaHUE M MOCTPOCHUE
KOTOPOTO ONpEIeNeHBl B MpOrpaMMme IO XHMHH C Y4ETOM CHenu(puKH HAyKd XHMHUH, e€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEr0 OO0ILIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojb B COBPEMEHHOMN
[UBWIN3ALUHM, B CO3JaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(dbopMHpOBaHUE PAIMOHATILHOIO HAYYHOTO MBIIIICHHS, B CO3aHUE LIEIOCTHOIO MPEICTaBICHUS
00 OKpYyKaroIllleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSI B3aUMOCBS3H
MEXX]y CTPOCHUEM BEIIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTSMU PUMEHEHU .

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCIEITHOTO TpyAa M
KU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa cOo3uJaTelibHas, Kak Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelIeHHe INI0OANbHBIX MPOOJIeM YCTOHUMBOTO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKOi, MHUIIEBOM, SKOJIOrMYecKOM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ OOIMMHU IEISIMH W TPUHIUIIAMH CpeIHero oOmero oOpa3oBaHHs
conepxanue npeamera «Xumus» (10-11 knaccel, 6a30BbIil ypOBEHb U3YUYEHHUS1) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEITOCPEACTBEHHO C XUMUEH.



CocraBnsirolmiuMu  ipefMeTa «XuMUs» SBISAIOTCS 0a3oBble Kypchl — «Opranuyeckas
xuMus» 1 «O011asi 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUS KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0a30BOM HAYKH: CUCTEMa 3HAaHUI 10 HEOPraHMYECKOW XMMHUU (C BKIIOUEHUEM
3HaHWHN W3 OOIIel XUMHH) M OpraHndeckod xumuu. opMupoBaHUE JaHHOW CUCTEMbl 3HAHUH
OpU W3YYEHHUU NpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa conmepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUSA» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHMHM Ha
ONpPEACNEHHBIX TEOPETUUYECKUX YPOBHSAX. Tak, B Kypce€ OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUYECKON TEOPUM CTPOEHHUS OPraHMYECKUX COEIUHEHUI, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKHUX U 3JIEKTPOHHBIX IPEACTABICHUN O CTPOCHUU BEILECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CIIOKHBIX OMOJIOTMYECKM AKTHUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMUU 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 mpeaMeTe «XHUMUs» 0a30BOTO0 YPOBHS pPacCMaTPHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUs» OO0y4aroIUMCs MPEJOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3HauU€HUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJ0JIOTMYECKUX MO3UIINM,
rIy0)Ke MOHSATh WCTOPUYECKOE HM3MEHEHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromeit 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

EnvHas cucrema 3HaHUN O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
NPUMEHEHHUH, a TaK)Ke 0 XUMUUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomoniHseTcss B Kypcax 10 wum 11 kiaccoB naieMeHTaMu  COJEpXKaHUS, HWMEIOIIUMHU
KyJBTYpPOJIOTMYECKM M MPHUKIAAHON XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT IOHMMAaHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
MPAKTUYECKON JESITEbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBA)XKEHHUS K IpOILECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUYECKUX MPUIIOKEHUN XUMHH, TTOMOTalOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpOoOIeMax, CBSA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYaJIbHBIX M 3KCIEPUMEHTAIBHBIX HCCIIEeN0BAaTeNbCKUX 3ajad. B menom coaepkaHue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS H3yY€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yYaromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIs1 MOHUMaHUS (HUIOCOPCKUX HIeH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTraHWYECKOI'0 U OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUH MMyTEM dKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUYUH MEXIy HOBBIMU (akTaMH U TEOPETUYECKUMH IPEANOChUIKAMHU,
OCO3HAHHME POJM XMMHUHU B PEIICHUH 3KOJOTMYECKUX MpoOlieM, a Takxke mpobieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AAHMSI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B muiane pemieHuss 3amad  BOCIMTAHHUA, Pa3BUTHUS M COLMATU3ALMU  OOyYaromuxcs
MPUHATBIE MNPOrpPaMMOM IO XMMHHU MOAXOABl K ONPEAENICHHUIO COJEPKAHUS U IMOCTPOECHUS
npeaMera MpeaycMaTpuBaoT (OpMHUPOBaHUE YHHBEPCAIBHBIX YUYEOHBIX NCHCTBUN, MMEIOLIMX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEILHOCTH: PEIICHUs MPpoOieM, MOUCKa, aHau3a U



00paboTtkn wHOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
HCCJICIOBATEIILCKOM IeATEeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B IO3HAHUU XUMUHU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, TaK U
HA YpOBHE cpemHero obmiero oOpa3oBaHUS, TMPU  ONPENEICHUU  COJEpKaTeIbHON
XapaKTepUCTUKU IleJiell M3y4eHHs IpeJMeTa HampaBiIeHHEM MEPBOCTENEHHON 3HAYUMOCTU
TPaIULIIMOHHO Tpu3HAETCST (OPMUPOBAHHME OCHOB XUMHYECKOW HAayKu Kak o0yiactu
COBPEMEHHOTO €CTECTBO3HAHUSA, IMPAKTUYECKOW JEATCILHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOW KyJabTyphl. C METOIMWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpEe/ICNICHUIO 1eJIel N3YUYEeHUS MIPEIMETa SBJISIETCS BIOJIHE OMPABAaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH HEJISIMHM H3YyUCHUsS TpeaMeTa «XUMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBRSIFOTCSL:

e (GOpMHpPOBAaHHME CHUCTEMbl XUMHUYECKHX 3HAHMM Kak BaKHEHIIEH COCTaBISAIOIICH
€CTECTBCHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOW JIeXKAT KIIFOUEBEHIC MOHSTHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C HICTOPHEH WX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakluii, HeOOXOIUMBIX JUIS MPHOOPETEHUS YMEHHI OPUEHTHUPOBATHCS B
MHUPE BEIIECTB U XUMHYCCKHX SBIICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTHUUECKON H
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMCHHA H CIOCOOOB JIEATCIBHOCTH, CBSI3aHHBIX C HAONIOJACHHEM U
OOBSCHEHHEM XHMMHYECKOTO OJKCIEPUMEHTa, COONIOJCHHEeM TMpaBuil 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsny ¢ atam, comepikarenbHas XapaKTEpPUCTUKA MEJIeH W 3aJad U3y4eHUs MpeaMera B
porpaMMe Mo XMMHUHM YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B cHucTeMe cpeaHero oOmiero ooOpaszoBanus. CeroiHs B MPENOJaBaHUU XUMHUHU B OOJbIIeiH
CTCTICHH OTMAETCS TPEINOYTCHUE MPAKTUICCKOW KOMIIOHEHTE COJIEp)KaHUsl OOydeHus,
OpPUEHTHPOBAaHHOW Ha TOATOTOBKY BBIMYCKHHUKAa 0O0IIe00pa30oBaTeIbHOM  OpraHU3aINH,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTBIO, TO €CTh CIIOCO0aMHU H
YMEHHSIMH aKTUBHOTO TOJTY4YEHHS 3HAHUU U MPUMEHEHUS UX B peajbHOW KU3HU I PEIICHUs
MPAKTUYECKHX 3a7ad.

B cB3u ¢ 3TUM TpH HU3YYCHHH TIpeaMeTa «XHUMHUS» JIOMUHUPYIOIIEe 3HAYCHUE
nprOOpETaIOT TaKKe HeJIH M 3aJa4M, KaK:

ajganTanus OOYyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHPA,
dbopMUpOBaHHE WHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTCILHOMY TIPUHATHIO TPAMOTHBIX pEIICHHH B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHMsIX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMECHECHUEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHN),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOMCKA, aHanmu3a W 00paboTku uH}OpMaANMK, HEOOXOMUMBIX [JII MPUOOPETCHHUS] OIBITA
JEeSTEIbHOCTH, KOTOpasi 3aHMMAaeT BaXXHOE MECTO B MO3HAHWU XMMUH, a TaKXKe I OLIEHKH C
MO3UINI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIHUSHHUS BEIIECTB U XUMHUYECKHX MPOIIECCOB
Ha OpPTaHU3M YeJIOBEKa U IPUPOIHYIO CPENY;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIJIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOATENILHO MPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
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COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHAlIN3a Y9eOHOW U HayYHO-TIOMYIIpHON WH(DOPMAIINA XUMHUYECKOTO
COJIEp/KaHuUs;

dbopMupoBaHUe U pa3BUTHE Yy 00YYAIOUINXCSA aCCOIMATUBHOIO U JIOTUYECKOTO MBIILICHUS,
HAOJI0/IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOAWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U MTPOBEACHUU XUMHUECKOTO KCIIEPUMEHTA;

BOCIIUTAaHHE Y OOydYaloImUXCs YOSKIEHHOCTH B TYMaHHUCTHYECKOH HaANpaBIEHHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pElIeHUH TJ00albHBIX  MPOOJEeM  palloOHaIbHOTO
MPUPOIONOIL30BAaHUS, TOMOJHEHUS SHEPreTHYEeCKHX PECYpCOB M COXpPaHEHUs MPHUPOJHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIUMOCTH OEpPEeKHOTO OTHOMIECHUS K MPUPOJE U CBOEMY
37I0POBBIO, & TAK)KE MPUOOPETEHMSI OIBITA MCIIOIH30BAHUS MOTYUYEHHBIX 3HAHUW IS TIPUHSTHUS
IPaMOTHBIX PEIICHUN B CUTYaIUAX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B y4yeOHOoM muane cpeaHero oOmiero oOpa3oBaHUs mpeaMeT «XuMmus» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «ECcTeCTBEHHO-HAYUHbBIE TTPEIMETHI».

OOGree 9nCIIO 4acoB, OTBEAEHHBIX JIJISI U3yUYEHUS XUMUHU, HA 0A30BOM YPOBHE CPEIHETO
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hepemwo), B 11
kiacce — 34 gaca (1 4ac B Hezeo).



COJEPKAHUE OBbYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKO XUMHUHU

[IpenMer opraHuYecKOl XMMHM: €€ BOZHHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJYYECHUH
HOBBIX BEIIIECTB U MaTepHuaioB. Teopus CTpoeHUsl opraHudeckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIE (OPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
nU30MepHsa. XUMHUUECKas CBS3h B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenne o  wiaccupukauuy  OpraHmdyeckux  BemecTts.  HomeHnknarypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) W TpPUBHAIBHBIE HA3BAaHUS BAKHEHIINX
MIPEACTABUTENEH KIaCCOB OPIraHUYECKUX BEIIECTB.

JKcNepUMeHTAJIbHbIE MeTOAbl M3y4YeHHs BellecTB W MX I[peBpallleHuii:
O3HAKOMJIEHHE C o0pa3llaMM OpraHWYECKUMX BEIIECTB M MaTepuajlaMM Ha HX OCHOBE,
MOJICJIMPOBAHUE  MOJEKYJd  OpPraHWYeCKUX  BEIIECTB,  HAONIOJGHHE U  OINHCaHUe
JEMOHCTPALIMOHHBIX OIBITOB MO IPEBPALICHUIO OPraHMYECKUX BEIIECTB IMPU HArpeBaHUU
(nnaBienue, oOyriavuBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB U CTPOCHHME, TOMOJOTHYECKHH psaAn. MeraH W 3TaH — mpocTeilme
MPEJICTABUTENN aJKaHOB: (U3MYECKME U XHMHUYECKHE CBOICTBa (peaklUuu 3aMeleHus u
TOPEHUsI ), HAXOXK/ICHNE B MPUPO/IE, TTOJIYUCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUIEH U MPOMUIEH — MpOCTeHIIne
MPEJICTABUTENIN AJIKEHOB: (DM3MUECKHe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHMUS, THIPATAIIUH, OKUCIICHUS U TIOJIMMEPHU3allNH ), TOTYYeHUE U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u metwiOyraauen-1,3: cTpoeHue, BaKHEHMIINE XUMUYECKHE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psii. ALETUIEH —
MPOCTEHIINI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHUE, (PU3NUYECKUE U XUMUYECKHUE CBOMCTBA
(peakiuu THAPUPOBAHUS, TATIOTCHUPOBAHUS, THAPATAIIUH, TOPEHHS ), TIOJYICHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUSA), TOJIyde€HHE M TpUMeHeHHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2aio2eHuposanus U HUmMpo8aHus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MIPUHAISKAITIMHA K Pa3IMYHBIM KJIaccaMm.

[IpupoaHbie UCTOYHUKU YTIIEBOAOPOIOB. [IpupoaHbIii Ta3 U MOMYyTHBIE HE(PTSIHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTkd He(TH: TMeperoHka, KpeKUHT
(TepMHUYECKHiA, KaTaTUTHYECKUI), mupoau3. [IpoaykTel epepaboTku HEPTH, UX TPUMEHEHHUE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosib U MPOIyKThI €ro nepepadboTKu.

JKCNePUMEHTAIbHBIE MeTOAbl HM3YYeHHUsI BeleCTB M HMX I[peBpalleHuii:
O3HAKOMJICHHE C 00pa3liaMu IUIacTMacc, KaydyKOB M Pe3UHBI, KOJUIEKIUU «HedTh» U «YToNby,
MOJICJIMPOBAHUE MOJIEKYJT YTJIEBOJIOPOJOB U TAJIOT€HONPOU3BO/IHBIX, POBEACHUE MPAKTHYECKON
paboThI: MOJIy4YeHUE STUJICHA U U3YYEHHE €TI0 CBOMCTB.

Pacuérnbie 3a1a4n.



Bbruncnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W 3TAHON: CTPOEHUE, (U3NYECKHUE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTWICHIVIMKOIb W TIJIMLEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOTOaTOMHBIE CHUpPTHI). JlelicTBMEe Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaulepuHa U
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XHUMHUYECKHE CBOWCTBA. TOKCHYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

CrnosxHble 2Qupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHKAIMS YTIeBOA0B (MOHO-, 1U- U Mojaucaxapubsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOXKEHHE TIIOKO3bl), HAXOXKIEHHE B MPHUPOJE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUUECKHE CBOMCTBA KpaxMaia (THIpOoJIu3, KaYeCTBEHHAs PEaKIus C HOJOM).

IKCNEePUMEHTAJIbHbIC METOAbI H3y4YEeHHUsI BEIIeCTB M MX NpPeBPAllleHUi: TIPOBEICHHUE,
HaOJI0IeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Mmeau(ll)), MHOroaTOMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoMm menu(ll)), ampaerumoB (okucieHHe
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
KpaxMaja C HOJOM), NpPOBEAECHUE TIPaKTHUECKOW pabdoThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

PacuérHbie 3an1a4u.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYEeCTBa
MCXOJHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOAYKTOB PEAKLIUN).

A3oTcoaepkalye OpraHnyecKue coelMHeHHUsl.

AMHUHOKHCIOTBI Kak aM{QOTepHble OpraHuyeckue coeauHeHus. dDusnyeckue u
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHHe
aMHHOKuUCIOT. [lentuapt.



Benku kak MpUPOHBIC BBHICOKOMOJCKYJISPHBIC coenuHeHus. [lepBuuHas, BTOpHYHAS H
TPETUYHAsT CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBA OCJIKOB: THIPOJINA3, JCHATypaIlHs,
Ka4eCTBECHHbBIC PEaKI[UH Ha OCIIKH.

DKCHepUMEHTAIbHBIC METO/bI M3Y4YEHHs] BEIISCTB M WX MPEBPAICHUIN: HAOJIOJCHUE U
OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATYpalusi OCIKOB MNpPH HArpeBaHHH, I[BETHHIC
peakiuu OEIKOB.

BbICOKOMOJIEKYJISIPHBIE COETMHEHHUSI

OCHOBHBIC TOHSATHS XHMHH BBICOKOMOJICKYJIAPHBIX COCAMHEHHN: MOHOMEp, MOJHMED,
CTPYKTYpPHOE 3BCHO, CTEMEHb MOJIMMEpPHU3AIMU, CPEIHSsS MOJIeKyasipHas macca. OCHOBHBIC
MCTO/JIbl CHHTC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/II;'I — noJIMMEepus3aluAa U MNOJUKOHACHCA .

IKCIepUMEHTAJbHbIe MeTOAbl H3yYeHHMs] BellecTB W WX NpeBpalleHHii:
O3HAKOMJICHHE ¢ 00pa3aMu MPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeamerHblie CBA3U.

Peanu3zanus MexXnpeIMeTHBIX CBsI3€ MU M3Y4YE€HUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MOHSITUH, ABJISAIOLMXCSA CUCTEMHBIMU JIJISL OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOme ecTecTBEeHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAYYHBIH (aKT, THUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIM, TIEePUOAUYHOCTh, HAOIIOJCHNE, H3MEpEHHeE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE.

®dusuka: MaTepus, JHEPIUs, Macca, aToOM, IEKTPOH, MOJIEKYJa, JHEPIreTUYECKUN YPOBEHb,
BEIIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NUECKUE BEIMYMHBI U E€IUHUIIBI
UX U3MEPEHUSI.

buonorus: kinerka, opranusMm, Ouocdepa, oOMEH BelecTB B OpraHu3me, (OTOCHHTES,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIIMBO, PECYPCHI.

TexHOJIorHs: NUIIEBbIE MPOAYKTHI, OCHOBBI PAal[MOHAIIBHOTO MMUTAHUS, MOOIIUE CPEACTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHUE MIpenaparsl, MaTepuabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBILIASA 1 HEOPTAHNYECKASA XUMMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMuYyeckudl 3neMeHT. AToM. Sapo aroma, H30TONBL. OJIEKTPOHHAs O0O0O0JIOYKa.
DHepreTUyecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, S-, p-, d- amemenTs. OCOOCHHOCTH
pacmpeieNieHus: SJIEKTPOHOB MO OpOUTAISIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHasE KOH(QUTYpAIIHs aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuogmyeckas cucrema xuMudeckux osiemeHToB JI. M.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHa M Ilepmogmyeckoil CHUCTEMBl XHMHUYECKHUX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHYECKHX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
10 TPYIIaM U NeproaaM. 3Ha4eHUEe NEPUOIUYECKOro 3aKOHA B Pa3BUTHHU HAYKH.



Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHIbI XUMHUYECKON CBsI3W (KOBAJICHTHAs
HEMOJISIpHAsT U TIOJISIpHAs, MOHHAs, MeTaJinyeckas). MexaHu3Mbl 00Opa3oBaHUsI KOBAJIEHTHOM
XUMHUYECKON CBsi3M (OOMEHHBIM W JIOHOPHO-aKIICTITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTD.
DIIEKTPOOTpULIATENBHOCTh. CTeNeHb OKHUCIICHUs. VIOHBI: KATHOHBI U @aHUOHBI.

BemiectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOCHHMs. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIbI KPUCTAUIMYECKUX PEIETOK. 3aBUCUMOCTb CBOWCTBAa BELIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsiTue 0 AucnepcHbIX cucteMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOPbI. MaccoBas 1oJist
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHMdeckux coenauHeHud. HomeHkiatypa HeOpraHMYeCKHX
BEIECTB. ['eHeThyeckasi CBsSI3b HEOPTraHWYECKUX BEIIECTB, NMPUHAMICKANIMX K Pa3THUYHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukaius XUMHUYECKHX pPEaKIUil B HEOPraHUYeCKOW u
OpraHWYECKON XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUsS U MPEBPAICHUS
SHEPTUU MPU XUMHUYECKUX PEAKITHIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3lW4HbIX (PakTopoB. OOpaTUMble pEaKUU.
Xumnueckoe paBHoBecue. MDakTOpbl, BIMSIOIIME HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekTponuTrueckas auccouuanusi. CuimpHble U ciadbie 3aeKkTponuThl. Cpeaa BOIHBIX
pPacTBOPOB BEIIECTB: KUCIAs, HEUTpaJIbHAs, IEJTOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

JKcnepUMeHTAJIbHbIE MeTOAbl M3y4YeHHs BellecTB M MX I[peBpallleHuii:
neMoHcTparnus tabnui «lleproauyeckas cuctema xuMmuueckux 3meMenToB J[. M. MenpaeneeBay,
U3YyYeHHE MOJIeJIel KPUCTaUIMYECKUX PEHIETOK, HAOMIOIEHUE U OMUCAHHE JEMOHCTPAIIMOHHBIX
U Na0OpaTOpHBIX OMBITOB (pa3lioKeHHE MEPOKCHAA BOAOPOJAa B MPHUCYTCTBHHM KaTaau3aTopa,
OTpeieJIEHUuEe CPelbl PAaCTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCATHLHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MpOBEJIeHUE NPaKTHUeCKOl paloThl «BimsHME pa3nuuHbIX (PaKTOPOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIINM.

Pacuérnbie 3a1a4un.

Pacuérel mo ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCTIOJIB30BAHUEM TTOHSATHS «MACCOBAast JOJIs BEIIECTBAY.

Heoprannyeckasi Xumus

Hemeranasbl. Ilonoxenue nHemerasioB B Ilepuoandeckoil cucreMe XHUMHUYECKUX
anemernToB JI. M. MennaeneeBa m 0COOEHHOCTH CTpoeHHsI aTomoB. Du3nmyeckue CBOWMCTBA
HEMETaJUIOB. AJUIOTPOTHS HEMETAUIOB (Ha IPUMEpPE KUCIopoa, cepbl, hochopa u yriepoaa).

XVMUYECKHUE CBOWCTBA BAKHEHIIMX HEMETauIoB (TaloreHoB, cephl, a30Ta, docdopa,
yriepoJia U KpEMHUS1) U UX COEIMHEHUM (OKCUA0B, KUCIOPOACOAEPKALUIUX KUCIOT, BOJOPOIHBIX
COCTMHECHUI).

[IpruMeHeHne BaXKHEUIIINX HEMETAIUIOB U UX COCTMHEHUN.

MertaJjuisl. [lonoxenue metaiuioB B lleproauyeckoi cucreMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJEKTPOHHBIX 000JOYEK aToMOB MeTayuioB. OOmue
¢usznueckue cpoiictBa MeTauioB. CIIaBbI METaUIOB. DJIEKTPOXUMHYCCKHHN PsiJl HANPSIKECHUN
METaJIOB.

XUMHUYECKHUE CBOWMCTBA BAXKHEUIMX METAJJIOB (HATpUM, KaJlWid, KajdblM{, MAarHUu,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCIMHEHUM.

OO6mue cmocoOw! oydeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHUKE.
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JKCNePUMEHTAIbHbIE METOAbl M3yYeHHMSl BeEIIeCTB M HX IPEeBPAILCHUH: U3Yy4YCHHUE
KOJUIEKIIMA «MeTajulbl U CIUIaBbl», OOpPa3IOB HEMETAJUIOB, PEIICHUE AKCIEPHUMEHTaTbHBIX
3ama4, HaONIOJICHWE W  ONHCAHWE JCMOHCTPAIIMOHHBIX U  JIA0OPaTOPHBIX  OIBITOB
(B3auMoJIeliCTBHE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KaueCTBEHHBIE
peaKkuu Ha KaTHOHBI METAJLJIOB).

Pacuérnbie 3agaun.

Pacuérel maccel BemiecTBa WM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMM BELIECTB, pacd€Thl Macchl (00bEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB pPEaKIMH, €CIIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuUMUA U KU3Hb

Ponb xumun B 00eCIIeYeHIH 3KOJOTUICCKON, SHEPTeTUICCKON U TMHIIEBON 0€301acHOCTH,
pa3BUTUM MeauLMHbL. [loHSATHE O HaydHBIX METOJax IIO3HAHMS BEIIECTB M XUMHUYECKHUX
pEeaKIuu.

[IpencraBnennss 00 OOMUX HAyYHBIX NPHUHIUINAX [POMBIIUICHHOTO TOJYYCHUS
BAKHEMIIMX BEILIECTB.

UYenoBeK B MHUpE BEUIECTB M MAaTEPHAIOB: Ba)KHEHIIME CTPOUTENbHBIE MaTepUabl,
KOHCTPYKLIMOHHBIE MaTepUalibl, KPackKd, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAJIbHBIC yI0OPEHHUS.

XuMHUs U 30pOBbE YEIOBEKA: MpaBUJa HMCIIOJIb30BaHUs JIEKAPCTBEHHBIX MPENApaTOB,
mpaBuiia 6€30MacHOT0 HCIOIb30BaHMSI IPENapaToB OBITOBOM XUMUU B TIOBCEITHEBHOM JKU3HH.

MesknpeamMeTHble CBSI3H.

Peanu3zanus MexXnpeaMETHBIX CBA3€H NMpU U3ydyeHUH OO0IIel M HEOPraHU4EeCKOW XMMHHU B
11 xnacce ocymiecTBiseTCs Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTHH,
TaK W MOHSTHH, SBISIOUUXCS CUCTEMHBIMH JJI1 OTAENIBbHBIX NPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mme ecTeCTBEHHO-HAyYHbIE TOHSATHS: HAay4YHBIM (akT, TUMOTE3a, 3aKOH, TEOpHs,
aHajgu3,  CHUHTE3,  Kilaccuukanus,  MEePUOJAUYHOCTh,  HAOMIOJEHHWE,  DKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusuka: Marepus, DHEPrus, Macca, aroM, JJEKTPOH, NMPOTOH, HEHUTPOH, WOH, H30TOIL,
PaauoaKTUBHOCTh, MOJIEKYJIA, SHEPTETHUYECKUN yYpOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoOE
COCTOSIHHE BEIIECTBA, (PU3MUCCKUE BETUIHHBI U €MHUIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kimerka, opraHu3M, JKOocHCcTeMa, Ouocdepa, Makpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE TIOPOJIBI, TTOJIE3HBIE UCKOMIAEMbIE, TOTIITUBO, PECYPCHI.

TexHonorus: XUMHUYECKast MIPOMBIIIEHHOCTb, METAJLTyprHs, MPOU3BOACTBO
CTPOUTEIBHBIX MaTepHaJIoB, CEIbCKOXO35MCTBEHHOE IIPOU3BOJICTBO, MUILLIEeBast
MPOMBINIICHHOCTh, (papMareBTU4YecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpEnaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAS MPOMBIILICHHOCTD,
HAaHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4YalOMIMMUCS
IporpaMM CpPeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-IESTEIbHOCTHBIN MOAXO0/.

B cooTBeTcTBUM € CHCTEMHO-AEATENbHOCTHBIM IOAXOAOM B CTPYKTYpE€ JHYHOCTHBIX
pEe3yabTaTOB OCBOCHHsS TIpeAMeTa «XHUMHUS» Ha YPOBHE CpPEIHEro o0O0mero oOpa3oBaHHS
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE:

OCO3HaHHME O0YYAIOLUIMMMCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIIPEIEIIEHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULIMN 0a30BOM HAyKU XMMUHU;

TFOTOBHOCTh M CHOCOOHOCTh OOYYaroIMXCsl PYKOBOJICTBOBATbCS B CBOEH J1EATEIbHOCTU
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYyphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pEe3yNbTAThl OCBOCHUS TpeAMeTa «XUMHs» JIOCTUTAIOTCS B EIUHCTBE
y4eOHOM M BOCIHTATEIBHOW JIEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IpaXJIaHCKOrO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M NpPaBUIAMU MOBEICHMS,
CHOCOOCTBYIONIMMH TIPOIIECCAM CaMOTIO3HAHUS, CAMOPA3BUTHSI M HPABCTBEHHOTO CTAHOBJICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JIMuyHOCTHBIE Pe3yibTaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OMbITa MO3HABATENIbHOM M MPAKTUYECKOW JEATENbHOCTH OOy4arolMXCs M0 pealnu3aluu
NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOW EATEIHOCTH MPH CO3JIaHUH y4eOHBIX MPOEKTOB,
peleHnH y4eOHBIX U ITO3HABATENIbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY M apTYMEHTBI IPYTHX
IIPY aHAJIN3€ Pa3IMYHbIX BUJOB y4EOHOH AEeATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAYYHOMY HACJIECIUI0 OTCUYECTBEHHOM
XUMHUU;

YBa)K€HMs K Ipoleccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOIO NPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHKEHHSI HAyKH €CTh pe3yJbTaT JUINTEIbHBIX HAOI0JICHHIA,

KPOMOTJIMUBLIX SKCIICPUMCHTAJILHBIX ITOUCKOB, IOCTOAHHOI'O TPpyAda y‘-IéHI:IX U MMPAKTUKOB,
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UHTEpeca M TI03HABaTENIbHBIX MOTHBOB B TMOJYYEHHMH U IOCIEAYIOIEM aHaju3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYalldd, CBSA3aHHBIE C XUMUYECKUMH SIBIICHUSMH, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJCHHE U MOCTYNKHM CBOMX TOBApHUINEW C MO3UIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE MOCIEICTBUN ATUX MOCTYIKOB;

4) popMHPOBaHNS KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTEH 30pOBOrO M 0Oe30macHoro oOpas3a KHU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BEUIeCTBaMH B OBITY, MOBCEIHEBHOMN
KU3HH U B TPYJOBOH NIESTEILHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKONW JESATEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIE€ATEIBHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE€ B pELIEHUU MPaKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3iMyHOTo pojia, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHHUS K TPYY, JIOASIM TpyJla U pe3yibTaTaM TPYAO0BOMl 1eATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOPDY WHIMBHUIYaJbHOW TpaeKTOpUH 0Opa3oBaHUS,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTHYECKH 1[€JIeCO00Pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHMUS
JKH3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIbHOTO XapaKTepa HKOJIOTHUYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMUH Ul PELIEHUs] BOIIPOCOB
PaLMOHATIBHOTO MPUPOIONOIb30BAHUS;

AKTUBHOI'O HENpPUATUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpPOTHON cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPEeaIpPUHUMAEMbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HAJIMYMS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYphl, OIBITA
NEeSITeIbHOCTH  SKOJIOTUYECKOM  HAlpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATBbHON MPAKTHKE, CTIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;
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NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUS 00 OKpYKaloeM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH WU
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOW pPOJIM B CO3JAaHUU HOBOHM 0a3bl MaTepHabHOM
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBHM YCIIEIHOro TPy/la U SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKJIO0ro 4jieHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS ie7aTh 000CHOBAaHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI 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 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3IMyHbIX cdepax mpodeccuoHaIbHOU
JIEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS y4uyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIC JJIs1 (1)0pMI/IpOBaHI/I$I MHPOBO33PCHUA 06yqafonmxcs{ MCKIUCHUIITIMHAPHBIC
(MeXMpeIMeTHBIE) OOIeHAYYHbIE TIOHATHS, OTPAXKAIOIIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHUS, SBJICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, UCCIICIOBAaHUE, HAOIOICHNEe, H3MEPEHHE, SKCTICPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIEeWCTBUA (mo3HaBaTeIbHBIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloIMXCA  WCIMOJIb30BaTh  OCBOEHHBIE  MEXIUCIHUIIUHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JCWCTBHUS B IIO3HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MMO3HABATEIIbHBIMUA, KOMMYHUKATHBHBIMHU U PETYJIATUBHBIMU JICHCTBUSMU.

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH 1€ CTBUIMMU:

1) 6a3oBble JIOTHYecKNe TeCTBUS:

CaMOCTOSITEIbHO (OPMYIHPOBATh W AaKTyaJM3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OnpeaAC/IsAITb HCIU ACATCIIBHOCTH, 3aJaBasd NIapaMCTPbl W KPUTCPUU HUX HOOCTHIKCHUS,

COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;
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UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOITMYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIB30BATh
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 JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/IEIU, TPE0OPa30BBIBATH MOAEIBHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
IIO3HABATEJIbHBIX M MPAKTUYECKUX 3a/a4, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUSI
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HcCIeA0BaTEIbCKHE JIeliCTBHS:

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
Ui (POPMHUPOBAHMS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYKIICHHIA,

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh OOOOLIEHHS U BBIBOJBl OTHOCUTEIILHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOJIOB pELICHHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3IUYHBIX BHUAOB W (OpM TMpencTaBieHHs, KPUTHUECKU
OIICHUBATh €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEYNBOCTH;

dbopMynupoBaTh 3ampOChl M TMPUMEHSATh PazIMYHbIE METOJbl NPH IOHCKE U O0TOOope
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT MCIOIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMpATh ONTUMAIbHYIO (OpPMY IpeAcTaBieHuss HHPopMalUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHUYECKOH
uH(popMalMel: NPUMEHSATh MEXIpeIMeTHble ((pu3nyeckue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbI B XOJI€ AUAIOra W/Win JAUCKYCCUH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;
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BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOIO
OKCIEPUMEHTA, IPAKTUYECKOM paboThl MO HCCICAOBAHHIO CBOWCTB HM3y4aeMbIX BEUIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHUBEPCAJbLHBIMH PeryJsiTHBHBIMU J1€CTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alroOpuT™M JAEUCTBUN NPHU BHINOJHEHUHM Y4e€OHBIX M HCCIENOBATENbCKUX 3aj1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIUIX;

OCYIIECTBIISITh CAaMOKOHTPOJb CBOEHM JEATENIHHOCTM HAa OCHOBE caMoOaHalu3a U
CaMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMUs» OTpaxaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIISIIONIEH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpa, PO XUMHUU B TO3HAHUHU SIBICHUU MPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUSI U KYJABTYpPBhl JMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOTUMOM IS
PEIICHHA TPAKTHYCCKUX 3alad M OKOJOTHUYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJATarOIINe
MOHSTHS (XUMUYECKUH AIIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaIEHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIJIEPOAHBIA  CKEJIET,
GbyHKIIMOHAIbHAS TPYMMa, pauKand, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJI€BOJOPOAbI, KUCIOPOA U a30TCOJEpKAlINe COSAMHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUYECKHUX
BemectB A. M. bytnepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHMIA, JICKAINIUEC B OCHOBEC ITOHUMAHUA
MPUYUHHOCTY M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JESATEIHHOCTH YEJIOBEKA;

C(i)OpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XapPaKTCPHBIC MMPU3HAKU HOHSITI/II\/'I, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MOHATHUS MIPU OMMCAaHUU COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpMYNl OPraHUYECKUX BEILECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaKuHﬁ, H3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTaHUYCCKUX BCIICCTB
AJI WITIOCTpallui UX XUMHUYCCKOT'O U TPOCTPAHCTBCHHOTO CTPOCHUS

c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJICKHOCTh U3yUYEHHBIX OPraHUYeCKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KIacCy/Tpynie CoeIuHEeHUM
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(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKAlllue COEIUHEHUS, BBICOKOMOJIEKYISIPHBIE
COCIMHEHUs), JaBaTh MM Ha3BaHMA No cucreMarnuyeckord Homenkmarype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BAHHS OT/CIHHBIX OPTaHMYECKHUX BEIISCTB (ITUJICH, MPOIHIICH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpPUH, (QeHoJ, (opManbAerui, aleTaabAerui, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€ApUHOBAs KHUCIIOTa, TII0K03a, (PYKTO3a,
KpaxmaJ, leJUTI0103a, TJIULHH);

c(OpPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
COoeIMHEHUX (OJIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BemectB A. M. ByriepoBa st 00bsSCHEHUSI 3aBUCIMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa U
CTPOCHMUSI; 3aKOH COXPAaHEHUsI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTAaBUTENICH Pa3IMUHbIX KIaCCOB OPraHMYEeCKUX BEIIECTB
(MeraH, 3TaH, STWICH, NPONWICH, alneTwieH, OyramueH-1,3, mermnOyraguen-1,3, OeHzou,
METaHOJ, 3TAHOJ, YTHJICHTJIUKOIb, TJIUIEPHUH, (CHOM, aleTallbJeTU]l, MypaBbHHAS U YKCYCHAsI
KHUCTIOTBI, TJIOKO3a, Kpaxmall, IeJUI003a, aMHUHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX pPEaKLIUl ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c(hOpMUPOBAHHOCTh YMEHMSI XapaKTepU30BaTh HMCTOYHUKH YIJIEBOJIOPOTHOTO ChHIPhs
(HedTb, TMPUPOAHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKH U MPAKTUUYECKOe MpPUMEHEHHE
MPOJYKTOB NEepepaboTKu;

c(OPMHUPOBAHHOCTh YMEHHUU TMPOBOJUTH BBIYUCIICHUS 110 XUMHYECKUM ypPaBHEHUSIM
(maccel, 00b€Ma, KOJIMYECTBA HMCXOIHOTO BEIIECTBA WM TMPOJYKTA PEAKIMH 1O HM3BECTHHIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MM MPOTYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOH 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUS, WCIONB3YeMbIX B XHMHU TIPH H3YYCHHHM BEIIECTB M XUMHUYCCKUX SIBICHUH
(HabmroieHne, W3MEpEeHUe, OKCICPUMEHT, MOJICJIUPOBAHKUE), HCIOIB30BaTh CHUCTEMHBIE
XUMHUYECKHE 3HAHUS JIJIsl IPUHSATHUS PEIICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHHUH COONIOAATH MpaBUiia MOJB30BAHUS XUMHUYECKON MOCYAOH U
n1abopaTOpHBIM 000PYIOBAaHHEM, a TAK)KE MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(mpeBpaleHnss OPraHMYEeCKUX BEIECTB MPU HArPEBaHHHM, TOJYYCHHE ITHJICHA M W3y4YEHHUE €ro
CBOMCTB, KaueCTBEHHBIC PEaKIMM OPTaHWMYECKUX BEIIEeCTB, JeHATypanus OEIKOB MpHu
HArpeBaHUU, I[BETHBIC PEAKIIMN OETKOB) B COOTBETCTBUU C MpPaBUIAMHU TEXHUKH 0€30MacHOCTH
npu OOpalleHUuu C BEIIeCTBAMHU U JIADOPATOPHBIM O0OPYIOBAHUEM, TIPEICTABISITh PE3YIbTATHI
XHMHYECKOTO DJKCIIepUMEHTa B (OpME 3aluCH YpPaBHEHHUM COOTBETCTBYIOIIMX pPEAKIUd |
(GhopMyIUPOBaTh BHIBOIBI HA OCHOBE ATHUX PE3YyJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBAThH XUMHUYECKYI0 WH(MOpPMAIIUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U APYTrHUX);

c(hOpMUPOBAHHOCTh YMEHUU COOJIOMATh TMpaBUia JKOJOTHYECKH IIEIecCO00pa3HOro
MOBE/IEHNA B OBITY M TPYIOBOM NEATENBHOCTH B IIEJIIX COXPAHEHHS CBOETO 370POBbS U
OKpYKarolllel NPUPOJHON CpEelbl, OCO3HABATh OMACHOCTH BO3JEHCTBHUS HA YKUBBIE OpPraHU3MBbI
OmpeAeIEHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokaszarens [1/IK, moscHaTh Ha
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IpUMeEpax CIocoObl YMEHBIIEHUS U MPEAOTBPAIIEHUS UX BPEIHOTO BO3JEHCTBUSA HAa OPraHU3M
YEJI0BCKA,;

JUIsl 00Oy4arolUXCsl ¢ OrPAaHUYEHHBIMU BO3MOYKHOCTSIMU 37J0POBbSI: YMEHHUE IMPUMEHSTH
3HaHU 00 OCHOBHBIX JJOCTYIIHBIX METOJaX NO3HAHUS BEIECTB U XUMUYECKUX SBJICHUH;

JUId  CcHeNbIX M caaloBUIAIIMX OOyYaroIMXCs: YMEHHME MHCIOJb30BaTh pelibe(HO-
TOUYEUHYIO cucTeMy oO0o3Hauenuit JI. bpaitns aiis 3anucu XuMu4eckux Gopmyi.

11 KJIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHuyeckas XUMHs»
OTpaXkaroT:

c(hOpMUPOBAHHOCTDh TMPEJCTABICHUNA: O XHWMHYECKOW COCTaBISIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIM XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST U KYJIbTYpPhl JUYHOCTH, €€ (HYHKIUOHAIHLHOM TPAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MpPaKTUYECKUX 3aJad M D3KOJOTMYECKM OOOCHOBAaHHOIO OTHOULIEHHMSI K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATraroIINe
HOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, U30TOIl, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJIGHHS, XUMHYecKas CBs3b (KOB&JIEGHTHAas, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAs),
KPUCTAJZIMYECKAss  PEINETKA, TUIBI XMMHMYECKHX  pEeakUud, pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAST JUCCOLMALMSA, OKUCINTENb, BOCCTAHOBHUTENB, CKOPOCTh
XUMHYECKOM  peakIMM, XHUMHYECKO€ paBHOBECUE); TEOpPUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON JHccolranuu, nepuoauyeckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXPaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUS DHEPTUU NPU XUMHYECKHUX
peaKIMax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $A3BIK XHMHH, MHPOBO33PEHUECKHE 3HAHMA,
JeXale B OCHOBE ITOHMMAHHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUH,
(akTosOorMuecKrue CBEJEHUS O CBOMCTBAX, COCTaBe, MOJYyYEHUU U OE€30MacCHOM HCHOJIb30BAaHUU
Ba)XHEHIINX HEOPraHWYECKUX BEIECTB B OBITY M MPAKTHUECKON AEATEIbHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKT€pPHbIC MPU3HAKK MOHATUH, yCTaHABIMBATb
UX B3aMMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHSATUS NMPH ONMHCAHWK HEOPTaHUYECKHX
BEILECTB U UX IPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHMI MCIIOJB30BaTh XUMHUYECKYIO CHUMBOJMKY JUISl COCTaBJICHUS
dopMyn BemIeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWs OTICIbHBIX HEOPraHWYECKUX BEIIECTB (YrapHbId Tras,
VIJIEKUCHIBIA Ta3, aMMHUaK, TraméHas W3BeCTh, Herali€Has H3BeCTb, NUThEBas COJa, MUPHUT U
JpyTHe);

c(OpPMHPOBAHHOCTh YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
AIIEMEHTOB B COEIUHEHUSX PA3IMYHOIO COCTaBa, BUJ XMMUYECKOM CBsI3U (KOBaJIEHTHAs, MOHHAS,
MeTaJIJIN4ecKasi, BOJOPO/JHAsA) B COCAMHEHMSIX, TUN KPUCTAIIMYECKONH PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJIEKYJSpHas, MOHHAs, METAJUIMUECKas), XapaKTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPTraHMYECKUX BEIIECTB
[0 MX COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe coeIuHeHuN (pOoCThle BEeHlecTBa — METAJLIbl U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(POTepHBIE TUAPOKCHIBI, COJIH);
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c(hOpMUPOBAHHOCTh YMEHHUM pacKpbhIBaTh CMBICH TMepuoaudeckoro 3akoHa J[. M.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 1eMeHTOB 1—4 nepuonos lleproanyeckoit cucteMbl XUMUUECKUX 371eMeHToB [1. U.
MeHneneeBa, HCIOJIb3Ysl MOHATHS «S-, P-, d-3JEKTPOHHBIE OPOUTAIN», «IHEPIETUUYCCKHE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUsS CBOWCTB XHMHYECKHUX OJJIEMEHTOB M WX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementoB /1. U.
MeHpeneeBa;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XUMHUYECKUE
CBOMCTBa HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, TMOJTBEPXKIATh CYIIECTBOBAHUE
TEHETUYECKON CBA3M MEXAYy HEOPraHMYeCKUMMU BEIIeCTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUi;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIMPOBATh XMUMHYECKUE PEAKIMU TIO0 Pa3IUYHBIM
npu3HaKkaM (YUCIy W COCTaBy pearupyroluxX BeHIeCTB, TeIioBoMy 3(hdexTy peakiuw,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peaKUUi pa3NUYHbIX THIIOB, TOJHBIE
U COKpalIEHHBIC YPAaBHEHHS pPeaklUii HOHHOTO OOMEHA, YUUTHIBASI YCIOBUS, MPU KOTOPBIX ITH
peaKIu UAyT J0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMNO3HABATh OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIIHNE B BOJHBIX PaCTBOpPaX HEOPTAHUUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATh CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCPeICTBOM COCTABJICHUS IEKTPOHHOTO OallaHca TUX PeaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3UUYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh XHUMHUYECKHE TIPOIECCHI, JEKallhe B
OCHOBE MPOMBIIIJICHHOTO MOJIY4YE€HUS CEPHON KHCIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTH
MPEACTABICHUN 00 OOIMIMX HAYYHBIX MPUHIMIAX U IKOJOTHYECKUX MPOoOJIeMax XHUMHUYECKOTO
MIPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHUW TPOBOAUTH BBIYMCIEHUS C MCIOJIH30BAHUEM TIOHATHUS
«MaccoBasi JIONs BEIECTBA B PacTBOpPE», OOBEMHBIX OTHOIIECHUH Ta30B MPU XHUMHYECKUX
peaxusax, Macchbl BElIecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Ui 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOro 3(dekra peaknuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YDHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHU COONIOAATh MpaBUiia MOJI30BAHUS XUMUYECKOW TOCYNON U
1abopaTOpHBIM 000PYIOBaHHEM, a TAK)KEe MpaBUIa OOPAIEHUS C BEIIECTBAMUA B COOTBETCTBUH C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznoxeHue TMEpOKCHUIA BOJAOpOAAa B MPUCYTCTBUM KaTaaU3aTopa, OIPEACICHHE CpPEeJibl
pPacTBOPOB BEIIECTB C MOMOIILI0 YHUBEPCAIBHOIO MHAMKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklMd HOHHOro oOMEHa, KaueCTBEHHbIE peaklUuu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE YKCIIEPUMEHTAIBHBIX
3amad mo temaM «Mertamiel» U «Hemeramibpl») B COOTBETCTBHHM C MPaBWIAMU TEXHUKH
06e30macHOCTH TIpH OOpaIeHUH C BEIIECTBAMH U J1a00OpaTOPHBIM 000pYyI0BaHUEM, MPECTABIATh
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pe3yiabTaThl XUMHYECKOrOo SKCIIEpUMEHTa B (OpME 3alMCH YPaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyITUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0O HH(POPMALHUIO,
IOJYy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCcOBOM KOMMYyHHKauuu, VHTepHeT u
JPYTHX);

C(OPMUPOBAHHOCTh YMEHHH COOJIIOAATh NpaBUJa 3KOJIOTUYECKH IIEJIECO00Pa3HOro
NOBEJCHUS B OBITY M TPYJOBOH IEATENBHOCTH B LEJSAX COXPAaHEHHsS CBOETO 3/I0POBbS U
OKpYXKarollled IPUPOJHOM Cpenbl, OCO3HABATh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
OIpe/ieNIEHHBIX BEIEeCTB, MOHUMas cMblci nokasatens ITJK, noscHare Ha npumepax crnocoObl
YMEHBILIEHUS U IPEAOTBPALCHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA;

JUist 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbS: YMEHHME IPUMEHATH
3HaHU 00 OCHOBHBIX JJOCTYIHBIX METOJaX NO3HAHUS BEIECTB U XUMUYECKUX SBJICHUA;

JUIs  CcHenbIX U caa0oBHIAMIMX OOyYaroIMXCs: YMEHHME MCIOb30BaTh pelibeHO-
TOUYCUHYIO cUCTeMy 00o3HaueHui JI. bpaitist i 3anucu XuMu4ecKux (GopMyIL.
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HauMenoBanue
Ne i/ pa3aesioB u TeM

NPOrpaMMmbl

Bcero

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

HpOFpﬁMMHOQ coaepikaHue

Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM

OcHOBHBbIE BH/IbI 1eATETbHOCTH
o0yuaruuxcst

[Ipenmer

OPraHU4YeCKON XUMHH.

11 Teopus crpoeHus
' OpraHMYeCKUuX
coenuHeHuit A. M.

byrneposa

[Ipeamer opraHM4YecKON XUMHUU: €€
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHHUE B
IIOJIyYE€HUH HOBBIX BELLECTB U MAaTEPHAJIOB.
Teopus cTpOEHUS OPraHUYECKUX
coennHenut A.M. byrneposa, e€
OCHOBHbIE NosokeHus. CTpyKTypHbIE
(GopMyJIbl OPraHUYEeCKUX BELIECTB.
I'omonorus, nsomepus. XuMu4deckas CBs3b
B OPTaHUYECKUX COCAVHEHUSAX: KpaTHbIE
CBA3U, G- U M-CBA3U. [Ipencrasinenue o
KJIaccU(UKALUU OPTaHUYECKUX BEILECTB.
Homenkiiatypa opranndeckux
COEZIMHEHUH (cucTeMaTHyecKas) u
TPUBHAIIbHBIE HA3BAHUS BAKHEHUIINX
IIPEACTABUTENEN KIAaCCOB OPraHUYECKUX
BEILECTB.

JKcnepUMeHTAIbHbIE MeTO/IbI
U3y4eHUsl BellecTB M UX NpeBpalleHuii:
JdemoncTpaumu: [ ] 03HaKOMJICHUE C

PackpsiBaTh CMBICT M3y4aeMBbIX ITOHATUN
(BBIABIIATH UX XapaKTEPHBIE IPU3HAKN),
YCTaHAaBJIMBAaTh UX B3aUMOCBS3b.
[IpuMEHSTH MON0XKEHNS TEOPUN CTPOCHUS
opraHuueckux Bemects A. M. byrneposa
U1 OOBSICHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMUSI.
Hcnonb30BaTh XUMUUECKYIO CUMBOJIUKY
JUISL COCTABJICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIEHHON) GOpMYyIT OpraHuvYeCKUX
BeniecTB. OnpenessaTh BUAbI XUMUYECKON
CBs13U (OAMHAPHBIE, KPaTHBIE) B
OpPraHMYECKUX COEANHEHUAX. PackpbIBaTh
POJIb OPraHUUYECKON XMMUU B IIPUPOJIE,
XapaKTepu30BaTh €€ 3HAUCHUE B JKU3HU
YyeJloBeKa, WIITIOCTPUPOBATH CBSI3b C
npyrumu Haykamu. HaOmnronats u
OIMCHIBATh IEMOHCTPALMOHHBIE OIBITHI;
IPOBOJUTH U OMUCHIBATH Ja0OpaTOPHbIE
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o0Opa3iiaMu OPraHUYECKUX BEIIECTB U
MaTepHajlaMHi Ha UX OCHOBE; [ OTIBITHI 11O
MPEBPAICHUIO OPTAaHUYECKHUX BEIIECTB
NPU HArpeBaHUM (TUIABIICHHE,
00yrJIMBaHUE U TOPEHUE).

JlaGopaTopHbie ONBITHI: [
MOJIEJTMPOBAHUE MOJIEKYJl OPraHUYECKUX
BEIIECTB

OIIBITHI U IPAKTUUYECKUE PaOOThI

Hroro no pasaceiny

Paznes 2. Yriesogopoasbl

AJKaHBI: COCTaB U CTPOCHHE,
FOMOJIOTMYECKUH psAl. MeTaH U 3TaH —
MPOCTEUIINE MPEJICTABUTENN AJTKAHOB:

[Ipenenbuble
COCTaB, XMMHUECKOE CTPOCHHUE,
2.1 YTJIE€BOIOPOABI — .
¢buznyecKkue 1 XMuMUYECKHE CBONCTBA
aJIKaHbl
(peakuuy 3aMelIeHus] U TOpeHusl),
HaXO0XJIEHHUE B IPUPOJIE, MOTYUCHHE U
IIPUMEHEHNE
AJIKEHBI: COCTaB U CTPOCHHE,
HenpenenbHubie TOMOJIOTHYECKHUH psil. DTHIIEH —
YIJIEBOAOPOLBI: MIPOCTEUIINN MTPEACTABUTEND AIIKEHOB!

2.2

aJIKCHBI, aJIKaIUCHBI,
aJIKUHBI

COCTaB, XUMHUYECKOE CTPOCHHUE,
¢du3nUecKkre 1 XUMUYECKHE CBOWCTBA
(peakuuu ruIpupoOBaHUS,

PackpsiBaTh CMBICT N3y4aeMbIX TOHATUN
(BBIABIIATH UX XapaKTEpHbIE IPU3HAKN),
yCTaHaBJIUBATh UX B3aHMMOCBS3b,
HCIIOJIb30BAaTh COOTBETCTBYIOIINE
MOHSTUSL TIPH ONMCAHUU COCTaBa,
CTPOEHHUSI U MPEBPALIEHUN OPTaHUYECKUX
coeuHeHni. cronp30BaTh XUMHUYECKYIO
CHUMBOJIMKY JIJIs1 COCTaBJIEHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpamEHHON) hopmy
OpPTaHWYECKUX BEIIECTB. Y CTAHABIINBATH
MPUHAIJIEKHOCTh BELIECTB K
ONpENIETICHHOMY KJIACCY YIJIEBOJOPOIOB
M0 COCTaBY U CTPOCHHUIO, HA3bIBATh UX IO
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raJIOTCHUPOBAHMUS, THIPATAIINH,
OKHCJICHUS U TTOJIUMEPH3AITIH )
HaxO0JXKJICHWE B MIPUPO/IE, TIOJTyUYCHUE U
npuMeHeHue. AnkaaueHsl: OyTaaues-1,3
1 MeTuI0yTagaueH-1,3, Xxumuaeckoe
CTPOCHUE, PEaKIUs OJTUMEPU3AIIHH,
MPUMEHEHUE (111 CHHTE3a TPHPOITHOTO
Y CHHTETUYCCKOTO KaydyKa U PEe3UHBI).
AJKHMHEL: cOCcTaB B 0COOCHHOCTH
CTPOCHUS, TOMOJIOTUIECKHMA PSi.
AIleTHIICH — IPOCTEUIITUI TIPEICTaBUTEIIb
AJKUHOB: COCTaB, XUMHUYECKOE CTPOCHHE,
($U3UYECKHEe U XUMHUYECKUE CBONCTBA
(peakuuu THIPUPOBAHMUS,
TaJIOTCHUPOBAHMUS, THIPATAIIHHA TOPSHHS),
HaXO0XJICHUE B MPUPOJIE, TOyICHUES U
MIPUMCHCH

ApeHbl: O€H3011 ¥ TOITYOII, COCTAaB,

XUMHUYECKOE CTPOEHUE MOJIEKYIL,
¢buznyecKkue 1 XMuMUYECKHE CBONCTBA

53 ApomaTuieckue (peakiuu TaJIOTeHUPOBAHUS 1
' YTJIEBOJIOPOIBI HUTPOBAHUS ), TIOJyYCHUE U
npuMeHeHue. BausHue OeHzona Ha
OpraHu3M uenoBeka. [ eHeTnueckas cBA3b
YTJIEBOJOPOIOB
ITpuponansrii ra3. IlomyrHeie HePTIHBIE
[TpupoaHbie UCTOYHUKHU pHp . yr ¢

ra3el. HedTh 1 €€ mpoucxoxaeHue.

24 YTJIEBOJIOPOIOB M MIX

nepepadoTka

Cnioco0nI iepepaboTku HEPTH:
MEPETOHKA, KPEKUHT (TEPMUYECKH,

CUCTEMATUYECKON HOMEHKJIATYPE;
IPUBONUTH TPUBUAIIbHBIC HA3BAHUS
OTJEJIbHBIX NpeJICTaBUTENEH
yrieBoaopoaoB. OnpenensaTs BUabl
XMMHUYECKOH CBSI3U B MOJIEKYJIax
YIJIEBOIOPO/IOB; XapaKTepU30BaTh
3aBUCHUMOCTh PEaKIIMOHHOW CIIOCOOHOCTH
YIJI€BOJIOPOAOB OT KPaTHOCTU
KOBAJICHTHOM CBA3U. XapaKTEpU30BaTh
COCTaB, CTPOCHHE, IPUMEHEHHUE,
du3nueckre U XMMUYECKHE CBOWCTBA,
Ba)XKHEHIIINE CIIOCOOBI MOTY4EHUS
TUIHWYHBIX [IPEJICTABUTENEH Pa3IMUHBIX
KJIACCOB YIJIEBOJOPOIOB (MeTaHa, 3TaHa,
JTWJICHA, arleTuiIeHa, Oyraauena -1,3,
OeHsona, Tonyosa). BeIIBIATH
TE€HETUYECKYIO CBSI3b MEXKAY
YII€BOIOPOAAMHU U TOJTBEPKIAATH €€
HaJIM4KMe ypaBHEHUSAMHU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN
C UCIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIL.
XapakTepru30BaTh HCTOYHUKU
YIJI€BOIOPOAHOTO CHIPhS (HEPTD,
MIPUPOAHBIN ra3, yroib), ClIOCOObI UX
nepepadoTKH U MPAKTHYECKOE
MIPUMEHEHHE MOJTy4aeMbIX MTPOIYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TI03HAHUS — [IPOBEJICHUE,
HaOJII0IeHUE U ONIMCAaHUE XMMUYECKOTO
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Hroro no pazneny

KataauTuueckuit). IIpoaykTel
nepepaboTKku HEPTH, NX TPUMEHEHNE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIi
yroJib ¥ MPOAYKTHI €ro nepepadboTKy.
JKCIepUMeHTAIbHbIC METO/IbI
H3yYeHHUs BelleCTB M UX
NpeBpalleHui:

Jemoncrpamuu: [ kowekuuu «HepTo»
u «YToiby; [ BuaeodparMeHt
«Bynkanuzauus pesuHsn. [
JlaGopaTopHbI€ ONBITHI: [| Ka4UeCTBEHHOE
olpeieNieHue yriepoJia 1 BOA0poia B
OpPraHWYECKUX BelecTBax; [
O3HaKOMJIEHHE ¢ 00pa3aMu I1acTMace,
Kay4yKOB U pe3UHbl; [ MOJETMpOBaHUE
MOJIEKYJI YTJIE€BOIOPOAOB U
rajIoreHONpPOU3BOIHEIX. [
IIpakTnuyeckue padorni: Ne 1.
[TosryueHue 3TUIEHA U N3YYEHUE €TI0
CBOMCTB.

PacuérHbie 3anaun: [ onpenencHue
MOJIEKYJISIPHOM (hOPMYJIIBI OPraHUYECKOTO
BEIIECTBAa IO MACCOBBIM JOJISIM aTOMOB
XUMHYECKHX 3JIEMEHTOB; [| pacd€Thl Mo
YPaBHEHUIO XUMUYECKON PEeaKIu

13

JKCIIEpUMEHTA (Ja00paTOPHbIE OMBITHI U
npakThueckue padotsl). CienoBarhb
npaBuiam 6e30macHO paboTHI B
7a0opaTopuu TPH UCIIOTH30BAHUU
XUMHYECKOH TOCY/bl M 000pYIOBaHHUS, &
TaKXKe MpaBuIaM 0OpareHus ¢
BEIIECTBAMH B COOTBETCTBHUH C
UHCTPYKLHUSMH BBITIOJTHEHUS
71a00paTOPHBIX OIBITOB U MPAKTUYECKUX
paboT MO MOJIYYCHHUIO U U3YUCHHIO
OpraHuveckux Bemiects. [IpeacraBisTh
pe3ysbTaThl IKCIIEPUMEHTA B JopMe
3aIMCH YPaBHEHHUH COOTBETCTBYIOIINX
peakiuii 1 J1es1aTh BBIBOJIBI HA UX OCHOBE.
[IpoBOUTE BEIYUCICHUS IS
orpezeNeHus: MOJEKYJIIpHON GopMyIIbl
OpPTraHUYECKOTO BEIIECTBa, 10 YPaBHEHUIO
XAMHYECKON PEAKIUU.

CamocTosTenbHO MIIaHUPOBATh U
OCYILECTBIISATH CBOIO IIO3HABATENIbHYIO
NesITebHOCTD; IPUHUMATh aKTUBHOE
y4JacTue B TpYyIIOBOM yueOHOM
JeSITeTbHOCTH

Pazgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

3.1

Cnuprel. ®enon

3

Hp CACIIbHBIC OJTHOATOMHBIC CITUPTHI:

PackpsIBaTh CMBICIT U3Y4acMBbIX ITOHATUN
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3.2

ANbOETUIEL.
KapOoHOBBIE KHCTOTHI.
CrnoxHble 3¢upbl

METAHOJI X TAaHOJ, XUMHYCCKOE
cTpoeHue, GU3nIeCKue U XUMUICCKHE
CBOMCTBA (pEaKlUK ¢ aKTUBHBIMHU
MeTaJIaMH, TaJIOT€HOBOIOPOIaMH,
ropeHue), npuMeHenue. BomopoHas
CBs3b. OU3MOIOTUYECKOE JCHCTBHE
METaHOJIa U ATaHOJIa HA OPTaHU3M
yesioBeka. MHOroaTOMHBIE CITUPTHI:
STUJICHTIIUKOJb U TIUIEPUH, XUMUYECKOE
cTpoeHue, GU3nYecKue 1 XUMUIECKUE
CBOMCTBA (B3aUMOJICHCTBHUE CO
IIEJIOYHBIMH METaJlIaMU, KaueCTBEHHAs
peakus Ha MHOTOATOMHBIC CITUPTHI).
DOU3N0I0TUNUECKOE JCHCTBUE Ha
opraHu3Mm uenoBeka. [I[pumenenue
TJIUIIEPUHA U STUIICHTIIUKOJIS.

®enon. CTpoeHHe MOJIEKYJIbI,
bu3HYecKre U XUMHUYECKUE CBOMCTBA
¢denona. TokcuuHOCTh (heHOa, €ro
dbusnonornueckoe AelcTBue Ha
opraHu3Mm uenoBeka. [I[pumenenue
denona

Anpneruasl: GopmManbaeTuI u
aleTagbAeru/l, XMMUYECKOE CTPOEHUE,
busznyecKrue 1 XUMUYECKHEe CBONCTBA
(peakiuu OKUCIEHUS! U BOCCTAHOBIICHUS],
KaueCTBEHHBIC PEAKIIMH ), TOIYYECHUE U
npumeHnenne. OTHOOCHOBHBIE
npeesbHbIe KApOOHOBBIEC KUCIIOTHI:

(BBIABIIATH UX XapaKTEPHbIE IPU3HAKN),
yCTaHaBIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE
MOHSTHUS TIPU ONMCAHUU COCTAaBa,
CTPOCHHUS U MPEBPALLIEHUI OPraHuYeCKUX
coenuHeHui. Mcnonb30BaTh XUMHUECKYIO
CHUMBOJIUKY JIJIsI COCTaBJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHyTOH, COKpaEHHON) PopMyT
OpPTraHWYECKUX BEIIECTB. Y CTAHABIINBATH
MPUHA]JICKHOCTD BELIECTB K
OTpeieIeHHOMY KJlaccy IO COCTaBy H
CTPOEHHIO, HA3BIBATh UX I10
CHUCTEMAaTUYECKON HOMEHKIIATYPE;
MPUBOJAUTH TPUBHAIIbHBIC HA3BaHUS
OTJIENbHBIX MPEJCTaBUTENCH
KUCJIOPOACOACPKAIINX COCTUHEHUM.
XapakTepu3oBaTh COCTaB, CTPOCHHE,
MpUMEHeHHe, PU3NIECKUE U XUMHUYECKHE
CBOMCTBA, BAXKHEHIIINE CITOCOOBI
MOJIYYeHUS] THTUYHBIX IIPEICTaBUTENEH
Pa3JIMYHBIX KJIACCOB
KUCTIOPOJCOAEPKAIINX COCTUHEHNUI
(MeTaHoma, 3 TaHoOJA, TIUIIEpUHA, (eHoa,
dbopmainberuaa, aneTaabIeTnaa,
YKCYCHOM KHCIIOTBI, TJIFOKO3bI, CaXapo3bl,
Kpaxmala, IeJUTFOJIO3bI ); BBISBISATh
TEHETUYECKYIO CBSI3b MEXKIY HUMU U
MOATBEPKIATh €€ HANMYNUE YPABHEHUSIMU
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YKCYCHAsI KCIIOTa, XUMHUECKOE
CTpoeHue, (pU3HIECKrEe U XUMUIECKUE
cBoicTBa (00IIME CBOMCTBA KUCIIOT,
peakius 3TepuduKanim), moaydeHue u
npuMeHenne. CTeaprHOBas U OJICHHOBAs
KHCIIOTHI KaK MPEJICTABUTENIN BBICIIIUX
KapOOHOBBIX KUCIOT. MBLIa KaK COJH
BBICIINX KapOOHOBBIX KHCIIOT, UX
mototee aeiicteue. CioxHbIe 3pUphI Kak
MIPOU3BOTHBIC KAPOOHOBBIX KUCIIOT.
['unaponus ciioxHbIx 3¢GupoB. XKupsl Kak
MPOM3BOJIHBIC TJIMIICPHHA U BBICIIIUX
KapOOHOBBIX KUCIIOT. ['UAPOIIH3 )KUPOB

3.3

VYrneBons!

VYrieBoabl: cocTaB, KilacCUpUKaLUs
yIIeBOJIOB (MOHO-, IU- U
nonucaxapuzsl). ['oko3a — mpocTedmmit
MOHOCaxapua: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbl, PU3NUECKUE U XUMUYECKHE
CBOMCTBA ITIOKO3BI (B3aUMOJECHCTBUE C
ruapokcuaoM meau(ll), okucnenue
aMMHUAYHbIM PaCTBOPOM OKCHJIa
cepebpa(l), BocctanoBieHue, OpokeHNE
TJIIOKO3bI), HAX0XKJIEHUE B PUPOJIE,
pUMEHEHHE TIIH0KO3bI, ONOJIOTHYecKast
POJIb B )KM3HENEATEILHOCTH OpraHu3Ma
yenoBeka. dorocunTes. PpykTo3a Kak
n3zomep rmoko3el. Caxaposza —
MIPEACTABUTEND IUCAXAPUAOB, TUAPOIU3
caxapo3bl, HaXOKJEHUE B IPUPOJIE U

COOTBETCTBYIOLINX XUMUYECKUX PEAKIIHA
C UCII0JIb30BaHUEM CTPYKTYPHBIX (POPMYIL.
OmnuceIBaTh COCTaB, XUMHUECKOE
CTPOEHUE U IPUMEHEHHE )KUPOB,
XapaKTepu30BaTh UX 3HAYEHUE JUIS
KHU3HEIEATEIIbHOCTH OPraHU3MOB.
Oco3HaBaTh OIIACHOCTb BO3JICHCTBUS Ha
KHUBBIEC OPTaHU3MBI OITPEICIICHHBIX
OpPTraHUYECKUX BEUIECTB, MOSCHATh Ha
prUMepax CrocoObl YMEHbBIICHUS U
IPEOTBPALIEHNUS UX BPEITHOTO
BO3/ICHUCTBUS Ha OPraHU3M UYeJIOBEKa.
Hcnonp30BaTh €CTeCTBEHHO-HAYyYHbIE
METO/IbI TO3HAHMSI — IPOBEJICHHUE,
HaOJIF0/ICHNE U OTTMCAaHUE XUMUYECKOTO
JKCIIepUMeHTa (J1a00paTOPHBIE OMBITHI U
npakTudeckue padbotsl). CienoBarb
npaBuiiaM 0e30MacHOl paboThI B
1abopaTopuu NpH UCMOIb30BaAHUU
XUMHUYECKOH MOCYAbl U 000pyI0BaHHUS, a
TaKXe MpaBuiaM oOpaleHus ¢
BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMH BBITTOJTHEHHS
7a00paTOPHBIX OIBITOB W MPAKTUYECKUX
paboT MO MOIYICHHIO U U3YICHHIO
OpraHUYecKUX BemiecTB. [IpeacTaBisTh
pe3yabTaThl SKCIIEpUMEHTA B hopme
3aIMCH YpaBHEHHH COOTBETCTBYIOIIUX
peaKIyii ¥ 1e1aTh BBIBOABI HA UX OCHOBE.

25




npuMeHeHue. Kpaxman u neiosiao3a Kak
IPUPOJHBIE ITOJIUMEPBL: CTPOSHHE
KpaxMmasia 1 LeJUTI0JI03bl, (PU3nYecKre U
XMMHUYECKHE CBOMCTBA Kpaxmasa
(ruaponn3, KaueCTBEHHas peaKiys ¢
HOJIOM).

IKCNepUMEHTAIbHbIE METO/bI
M3Yy4YeHHUsI BelIeCTB U UX
NpeBpaLleHUI:

JlabopaTopHble ONBITHI: [| TOpeHue

CHMPTOB; [] B3aMMOJEHCTBHE TIIUIIEPUHA
¢ ruapoxcugom meau(ll); [
Ka4eCTBEHHbIE PEaKIUH ajlbJIerUI0B
(OKHCIIEeHuE aMMHAYHBIM PACTBOPOM
oKkcujia cepedpa U TUIPOKCUIOM
memu(1l)); [ B3aumoseiicTBue kpaxmana
C MOJIOM.

IIpakTnueckue padorni: Ne 2.
CBoiicTBa pacTBOpa YKCYCHOM KHCIOTHI.
Pacuérnble 3anaun: [ onpeneneHue
MOJIEKYJISIPHOM (hOPMYJIIBI OPraHUYECKOTO
BEIIIECTBA 110 MAaCCOBBIM JIOJISIM aTOMOB
XUMHYECKHX 3JIEMEHTOB M IO Macce
(06beMy) MpoIyKTOB cropaHusi; [
pacy€Thl M0 YpaBHEHUIO XUMHYECKOM
peaknun

[IpoBOoaWTH BEIUKCICHUS IS
OIIpeIeNIEHUs] MOJIEKYIISIPHON (hOPMYIIbI
OpPraHUYECKOT0 BEILECTBA, 110 YPAaBHEHUIO
XUMHUUYECKOHN peakiyu. CaMOCTOATENbHO
IUIAHUPOBATh U OCYIIECTBIIATH CBOKO
IIO3HABATEJIBHYIO J1EATEIBbHOCTD;
IIPUHUMATh aKTUBHOE Y4acTHE B
TpYyNIIOBON y4eOHOW AEATEIbHOCTH

Hroro no paszneny

13

Pasznea 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust
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4.1

AMUHBI.
AMHHOKHUCIOTEL. benku

AMUHBI: METUJIAMUH — IPOCTEHIINNA
IIPEICTaBUTENIb AaMUHOB: COCTaB,
XUMHUYECKOE CTPOCHHE, (PU3HUSCKUC U
XUMUYECKHE CBOMCTBA (PEAKIINH C
KHUCJIOTAaMU U TOPEHUs), HAXOXKICHUE B
npupoje. AMUHOKUCIIOTHI KaK
aM(pOTepHbIE OPraHNYECKHE COeTMHEHUSI.
duznyeckre U XUMHUYECKHUE CBOICTBA
AMUHOKUCIIOT (Ha IpUMepe IIIUIIUHA).
buonornueckoe 3HaU€HHE AaMUHOKHCIIOT.
CunTes nenTua0B. benku kak mpupoHbIe
nosmmmMepsl. [lepBuunas, BTopuyHas u
TpEeTUYHAas CTPYKTypa OeJIKOB.
XUMHYECKUE CBOMCTBA OCIKOB: THAPOJIN3,
JeHaTypalusi, KaueCTBEHHBIC PEaKI[Mi Ha
OenKu.

JKCcNepUMeHTAJTbHbIE METOAbI
HU3yUYeHHs BelleCTB M UX NpeBPalleHn:
JemMoncTpanum: [] neHarypaius 6eIKoB
IIpU HarpeBaHuu; [ IIBETHbBIE peakluu
OeNKoB

PackpbiBaTh CMBICH U3y4aeMbIX ITOHATHI
(BBIABIIATH UX XapaKTepPHBIC MPU3HAKH ),
YCTaHABJIMBATh UX B3aUMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE
MOHATHUS TIPU OMMCAHUM COCTABA,
CTPOCHHUSI U MPEBPALIEHUN OPraHUYECKUX
coenuHeHUH. Mcnoap30BaTh XUMHUECKYIO
CHMBOJIMKY JJIsI COCTaBJICHHS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHyTOH, COKpamEHHON) popMyT
OpraHM4ecKuX BemiecTB. OnpenensaTh
MIPUHAIJIC)KHOCTD BEIIECTB K
ONpEJIEICHHOMY KJIACCY IO COCTaBy U
CTPOEHHUIO, HA3bIBAaTh UX IO
CHCTEMaTUYECKON HOMEHKJIATYypE;
MPUBOJAUTH TPUBHAJIbHBIC HA3BaHUS
OTAEJBbHBIX MPEICTABUTEIICH.
XapakTepru3oBaTh COCTAB, CTPOCHUE,
MpUMEHeHHe, PU3NIECKUE U XUMHUYECKHE
CBOMCTBA, BAXKHEHIIINE CITOCOOBI
MOJIYYeHUS] THTUYHBIX IIPEICTaBUTENEH
a30TCOJIEPKALIMX COETUHEHHUIN
(MeTmamMuHa, TIUIMHA, OCITKOB).
OnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIC
CBOMCTBA OEJIKOB; MOSICHATH HA IPUMEpax
3Ha4YeHHE OCJKOB ISl OpraHn3Ma
yenoBeka. Mcroap30BaTh €CTECTBEHHO-
Hay4YHBIC METO/IbI TO3HAHUS — HAOIIO1aTh
Y OMHCHIBATh IEMOHCTPAIlMOHHBIN
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Hroro no pazgeny

Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIHHEHUS

sKcriepuMeHT. CaMOoCTOSATENBEHO
IUTAHUPOBATh U OCYIIECTBISATH CBOIO
MO3HABATEJIbHYIO I€ITEIbHOCTD;
NPUHUMATH AKTUBHOE y4acTHe B
TPYIIIOBOHM y4eOHOU NeITeTbHOCTH

5.1

[Inactmaccel. Kayayku.
Bonoxkna

OcHOBHbIE OHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM!
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIEeHb MOJIUMEPU3ALINH, CPETHSSA
MoJeKyssipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUN — NOJIMMEPU3ALUS U
nosukoHAeHcanus. Ilnactmaccsl
(MONUATUIIEH, MTOJIUIIPOIIUJIEH,
TTOJIMBUHUJIXJIOPU/T, TIOTUCTUPOIT).
HatypanbHbIil 1 CHHTETUYECKNE KAyUyKH
(OyTanueHoBBIN, XJIOPOPEHOBBIN U
U30MPEHOBBIH). BosokHa: HaTypanbHble
(XJIONOK, IIepCTh, MIENK), HCKYCCTBEHHBIE
(arreTaTHOE BOJIOKHO, BUCKO3a),
CHUHTETHYECKHE (KarpoH M JIaBCaH).
JKcNnepUMeHTaIbHbIe METOAbI
U3y4YeHus BellecTB U X
NnpeBpalleHuii:

JemoHcTpanuu: [ 03HAKOMJIEHHUE C
o0pa3iaMu IpUPOAHBIX U

Biragers n3yyaeMbIMU XMMUYECKUMU
HNOHATUSMHU: PACKPBIBATH CMBICII
U3Yy4aeMbIX TOHATUH U IPUMEHATD 3TH
HOHSTHS ITPY OIIUCAHUM COCTaBa U
CTPOEHHSI BLICOKOMOJIEKYJIPHBIX
OpPraHUYECKUX BELIECTB, JUIsl OOBSICHEHUS
OTJIEbHBIX (PAKTOB U SBICHUM.
Hcnons30BaTh XUMUYECKYIO CHMBOJIUKY
JUISL COCTABJIEHUSI CTPYKTYPHBIX (hopMyIt
BEILECTB U YPABHEHUMN PEaKLUN
MOJIMMEPHU3ALMHU U TIOJIMKOH/ICHCALIUH.
OnuceIBaTh COCTaB, CTPOEHUE, OCHOBHBIE
CBOWCTBA Kay4yKOB, Haubosee
pacrpoCTpaHEHHBIX BUIOB ILIACTMACC,
BOJIOKOH; IPUMEHEHNE B Pa3IMYHBIX
oTpacisax. Mcnonbs3oBaTh €CTECTBEHHO-
Hay4yHbI€ METO/IbI IO3HAHUS — HAOII0AaTh
Y OIIACHIBATh IEMOHCTPALIMOHHBIN
JKCIIEPUMEHT
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MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34

11 KITIACC

Ne i/

HaumenoBanue
pa3iesioB U TeM
MPOrpamMMbI

Bcero

IIporpamMmmHoe conepxkaHue

OcHOBHBIE BU/IBI 1€SITETbHOCTH
o0yuaruuxcsi

Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM

11

CtpoeHne aToMOB.
[Tepuonnueckuii 3aKoH
u [lepronnueckas
cUCTeMa XUMUYECKUX
anemeHToB /[. U.
MenneneeBa

Xumunaecku snemMeHT. Atom. CocraB
aToma, U30TOIbl. DJIEKTPOHHAs
o0oiouka. DHepreTuuecKrue ypoBHH,
MOypOBHU. ATOMHBIE OpOUTANH, S-, P-,
d-, f-onmementer. OcobeHHOCTH
pacrpeesieHus SJIEKTPOHOB 110
opOUTaJIsIM B aTOMaxX MaJIBIX M OOJBIIINX
NEePUOOB. DIEKTPOHHAS KOH(PUTYpaLIUs
aroMoB. [leproanueckuii 3aK0H 1
[lepuonnueckas cucteMa XMMHUYECKUX
sanemenToB /1. 1. MenaeneeBa. CBI3b
MEPUOIUYECKOr0 3aKOHA U
[Tepuoanyueckoil CUCTEMbI XUMHYECKHUX

PackpsiBaTh CMBICT N3y4aeMBbIX TOHATUN
(BBIBIIATDH UX XapaKTepHBIEC MPU3HAKN),
YCTaHaBIUBATh UX B3aUMOCBS3b.
PackpsiBaTh CMBICT NEPUOIUYECKOTO
3akoHa /[. 1. Menneneesa u
JIEMOHCTPHPOBATH €T0
CUCTEMATHU3UPYIOILYIO, O0BSCHUTEIbHYIO
Y IPOrHOCTHYECKYIO (DYHKIIUU.
XapakTepu3oBaTh JIEKTPOHHOE CTPOEHUE
aTOMOB XMMHYECKHUX dJIeMEHTOB 1—4
[IEPUOJIOB, UCIIOB3Ys ITOHATHA S-, P-, d-
AIIEKTPOHHBIC OPOUTATN, SHEPTETUICCKHE
ypoBHH. OOBSCHATHh 3aKOHOMEPHOCTH
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1.2

CtpoeHue BelecTna.
MHoroob6pasue BenecTn

AJIEMEHTOB C COBPEMEHHOM TEOpUEH
CTPOEHHUS AaTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB XUMHUYECKUX
AJIEMEHTOB M 00Pa3yeMbIX UMH MPOCTHIX
Y CJIOKHBIX BEUIECTB MO rpyInmnam 1
nepuoaM. 3Ha4eHUE NePUOTUIECKOTO
3aKOHA ¥ CUCTEMBI
xumuueckuxayementon [. 1.
MeHnneneeBa B pa3sBUTHH HAyKH.
JKcnepUMeHTAbHbIE METOAbI
H3YyUYCHHS BelleCTB H UX
npeBpaleHui:

HMemoncTpanuun: Bunabl Tabmui
«Ileproauyeckas cucreMa XUMUYECKHUX
anemenToB .M. MenneneeBay

CTpOCHI/IC BEIleCTBA. XMMHUUECKas CBS3b.

Buner (koBanieHTHas HEMOSpHAs U
MOJIsIpHAasi, HOHHAs!, MeTalTndecKas) u
MEXaHU3MbI 00pa30BaHUS XUMUYECKOM
cBsi31 (OOMEHHBIN U JJOHOPHO-
akKIenTopHbI). BomopoaHas cBs3b.

BaneHTHOCTB. DJIEKTPOOTPUIIATETLHOCTb.

Crenenb okucienus. Katnons! u
aHUOHBI. BelecTBa MOJEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH
IIOCTOSTHCTBA COCTaBa BellecTBa. THIbl
KPUCTAITIMYECKUX PELIETOK U CBOMCTBA
BelecTB. IloHATHE O IUCTIEPCHBIX
cucremax. MIcTuHHBIE pacTBOPBI.

M3MEHEHUSI CBOMCTB XUMUYECKUX
3JIEMEHTOB U UX COCUHEHHUH MO
nepuoaaM u rpynnam Ilepuoanyueckoit
cuctemsl Jl. . MenneneeBa

PackpsiBaTh CMBICT N3y4aeMbIX TOHATUN
(BBIOENATH UX XapaKTepHbIE IPU3HAKU) U
MPUMEHSTH 3TU TOHATHS IIPHU OMUCAHUU
COCTaBa U CTPOCHUS BEILIECTB, IS
O0OBSICHEHUS OT/IETHHBIX (DAKTOB U
saBiaeHud. OnpenensTh BUIbl XUMHYECKON
CBsI3U (KOBaJICHTHOM, HOHHOM,
METaJNTINYECKON, BOJIOPOAHON) B
COEIMHEHUSIX; THUI KPUCTALITUYECKOMN
PELIETKM KOHKPETHOIO BELIECTBA.
Ornpenenarb BaJICHTHOCTb U CTENEHb
OKHUCJICHUS XUMUYCCKHX DJICMCHTOB B
COCMHEHUSX PA3JTUYHOTO COCTaBa.
[1poBOAUTH BBIUUCICHUS C
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KonnyecTBeHHBIE XapaKTEPUCTHKU
pacTBOpPOB (MaccoBasi JI0JIsl BEIIECTBA B
pactBope). Knaccudukanus
HEOPraHUYECKUX COCTUHCHUH.
Homenkiatypa HeOpraHMYeCKIX
BEIIIECTB. DKCIIEPUMEHTAIbHBIE METOIbI
M3yUYEHHsI BEIECTB U MX MPEBPALICHUN:
[ lemoHcTpauuu: [ mogenu
KPUCTAUNTNYECKUX PeIeTOK. [
Pacuérnblie 3anaun: [] pacyersl ¢
UCIIOJIb30BAHUEM MTOHSTHUS «MacCOBast
JI0JIs1 PACTBOPEHHOTO BEIIECTBAY

1.3

XUMHUYECKUE PEAKIUU

Xumuueckas peaknusi. Kitaccupukammst
XUMHYECKHUX PEaKUUi B HEOPTaHUYECKOU
Y OPraHUYECKON XUMUU. 3aKOH
COXpaHEHHUs MACChI BELIECTB; 3aKOH
COXpaHEHMsI U IPEBPALLCHNS] SHEPTUU
IIPU XUMUYECKHUX peakiusx. CKopocThb
peaKuy, €€ 3aBUCUMOCTb OT Pa3JInYHbIX
dakTopoB. OOpaTUMbIe PEaKIIUU.
Xumunueckoe paBHoBecHe. DakTopHl,
BIIMSOIINE HA COCTOSIHUE XUMUYECKOTO
paBHoBecus. [Ipunnun Jle Hlarense.
DNEKTPOIUTHYECKAs JUCCOLUALIM.
CunbHble U crnabdble anekTpoauTsl. Cpesa
BOJIHBIX PaCTBOPOB BEILIECTB: KHCJIas,
HEWTpasibHas, 11ejI04Hast. BomxopoaHsblil
nokazatensb (PH) pactBopa. Peakmuu
MOHHOT0 0OOMEHa B OpraHu4eCcKoi 1

UCII0JIb30BaHUEM TIOHATHUS «MACCOBas
JI0JIs1 BELIECTBA B pacTBOpe». Bianers
M3y4aeMbIMU XUMUYECKUMUIIOHATUSMH.
OOBACHATH 3aBUCUMOCTb CKOPOCTH
XUMHMYECKON PEaKLIMK OT Pa3INYHbIX
(daktopoB. Ompenensats XxapakTep
CMEILIEHUS XUMUYECKOTI0 PaBHOBECUSI B
3aBUCHUMOCTH OT BHEIIHETO BO3JICHCTBUS
(npunnun Jle [artense). CocTaBisiTh
YpaBHEHHUS peaKLUil pa3Iu4HbIX TUIIOB;
IIOJIHBIE U COKPALEHHBIC YPABHEHUS
peakuuii HFOHHOIO0 OOMEHa, YUUThIBas
YCIIOBUS, IPU KOTOPBIX 3TU PEAKLIMH UITYT
110 KOHIA. Mcnonb30BaTh €CTECTBEHHO-
Hay4yHbI€ METO/IbI TIO3HAHUS —
IpOBEJICHNE, HA0JII0/IEHNE U ONTMCaHUE
XUMHYECKOT0 IKCIIEPUMEHTA
(I1eMoHCTpalMOHHbIE U Ta00paTOPHBIE
OTIBITHI, IPAKTUYECKHUE PAOOTHI): 11O
OIIPEEIICHUIO CPEIbl BOJHBIX PACTBOPOB
BEILIECTB, PEaKIMii HOHHOTO OOMeHa,
BIIMSIHUIO PA3TUYHBIX (aKTOPOB Ha
CKOpOCTh peakuuii. CiaeaoBaTh MpaBuiamM
M10JIb30BAHUSI XUMHUYECKON MTOCYION U
1a00paTOPHBIM 000PYIOBAaHUEM.
[IpencraBiasTh pe3ynbTaThl XUMHUYECKOTO
JKCIEpUMEHTa B hOpMe 3arncu
YPaBHEHUI COOTBETCTBYIOLIUX PEAKLIUN U
JIeJ1aTh BbIBOJIbI HAa UX OocHOBE. I[IpoBOAUTH
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HEopraHuyeckoi XuMuu. OKUCIUTEIbHO-
BOCCTaHOBUTENbHbIE peakunu. [lonarue
00 3JIEKTpOJIN3€e PaCIUIaBOB U PACTBOPOB
coseit. [IpuMeHnenue aaekTpoausa.
IKCNEPUMEHTAJIbHbIC METOABI
H3yYeHHUs] BellecTB U UX
NpeBpalleHui:

JleMoHcTpanum: [] pa3iioxxeHue
MEPOKCH]IA BOJIOPO/Ia B IPUCYTCTBUU
KaTajau3aTopa.

JlabopaTopHble onbIThI: [ IpoBeneHNE
peakuuii HoHHOro oOMeHa; [
OIIpeZICIIEHUE CPeibl PACTBOPOB BELECTB
C TIOMOIIIBIO YHUBEPCAILHOTO
MHIUKATOpA.

IIpakTyeckue padorni: Ne 1. Bausaue
pa3ianyuHbIX (PaKTOPOB Ha CKOPOCTh
XAMHUYECKOW PEaKIUH.

Pacuérnbie 3anaun: [| pacueTsl 10
YPaBHEHHSAM XMMHUYECKHUX PEaKLMi, B
TOM UHCJIE TEPMOXUMHUYECKHUE PACUETHI

BBIYUCJIICHUA 110 YPABHCHUAM
XUMHUYCCKUX peaKuHﬁ, B TOM YHCJIIC
TEPMOXUMHYCCKUEC paC‘IéTH

Uroro no pazgeny

Pa3nes 2. Heoprannueckasi XuMust

13

2.1

Mertamibl

Meramnel. [lonoxxenne meTanioB B
[Tepuoanyeckoit cucTreMe XUMHUECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB
MeTaimoB. O0mue hru3nueckue CBOCTBa
MeTauioB. [IpuMeHeHre MeTauioB B

PackpbIBaTh CMBICT H3y4aeMbIX TOHATHI
(BBIIENATH UX XapaKTepHbIEC IPU3HAKH) U
MPUMEHSTH 3TU TOHATHS IPHU OMUCAHUN
COCTaBa M CTPOCHHMS BEILIECTB, JJIs
00BSICHEHUS OTIENBHBIX (PaKTOB U
sBjieHuH. OOBSICHATE OOIIHE
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ObITY, pupoie U TexHuke. CriaBbl
METAJJIOB. DJIEKTPOXUMUYECKUHN PSiJT
HanpspKeHUH MeTamuioB. O0mue crmocoob!
nosryueHusi Mmetayuios. Kopposus
MeTayioB. CriocoObl 3aIlIUTEI OT
Koppo3un. OO01as xapakTepuUCTHKa
MeTaJIJIOB I1aBHbIX noarpyni (1A-
rpynna, |lA-rpynna) Ilepuoauueckoi
CUCTEMbI XMMHUYECKUX JIEMEHTOB.
AmtoMuHui. AMQoTepHble CBOKWCTBA
OKCHJa U THIpoKcHa amoMuHus. O0ras
XapaKTePUCTHKA METAJUIOB TOOOYHBIX
noarpynn (b-rpynm) [leproauueckoit
CUCTEMBI XMMHUYECKUX JIEMEHTOB: MEb,
LIHUHK, XpOM, KeJe30. Baxueimme
COCTMHEHUST METAJNIOB (OKCH/IBI,
TUAPOKCHUIBI, COJIN).
JKcInepuMEeHTAIbHbIe MeTO/AbI
H3y4eHHUs BeIeCTB U UX
NpeBpaleHui:

JeMoHcTpanum: [] KoyneKuus
«MeTansl U CIUTaBbI».

JlaboparopHblie ONBITHI: [
B3aMMOJICICTBHIE THAPOKCUAA ATIOMUHUS
C pacTBOpaMU KHUCIIOT U Ienouei; [J
KaueCTBEHHbIE PEaKIIMH Ha KaTHOHBI
METAJIJIOB.

IIpakTnyeckne padorni: Ne 2. Penienue
AKCIIEPUMEHTANIbHBIX 337a4 110 TEME

3aKOHOMEPHOCTH B U3MEHECHHUH CBOMCTB
3JIEMEHTOB — METAJUIOB M UX COCAMHEHUIN
C Y4€TOM CTPOEHHUS UX aTOMOB U
nosioxenus: B [lepuoanueckoit cucreme
XHUMHUYECKUX djiemeHToB /I, M.
MenaeneeBa. XapakTepu3oBaTh
(omuCHIBaTH) OOIINE XUMUYECKUE
CBOMCTBA METAJJIOB, MX BaXKHECHUIIINX
COCIMHEHUH, TIOJTBEPK/1ast 3TO OMHMCAHUE
IIpUMEpamMu ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;
IIPUMEHEHNE METAJUIOB B Pa3JIMYHBIX
00JacTsx, a TakKe UCIIOJIb30BaHUE UX IS
CO3/JIaHUsI COBPEMEHHBIX MAaTE€pPUAJIOB U
TexHOoJIOTHi. ONMHUCHIBATH CIIOCOOBI
3aIUTHl METAJNIOB OT KOPPO3HUH.
PackpriBaTh CyIIHOCTh OKUCITUTEIIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUA
MOCPEJICTBOM COCTaBJIEHUS AIEKTPOHHOTO
OanaHca 3Tux peakuuii. [IpoBoauts
peaKIy, MOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA M3y4aeMbIX BEIIECTB,
pacro3HaBaTh OMBITHBIM MyTEM HOHBI
METAaJIIOB, MPUCYTCTBYIOITNE B BOAHBIX
pactBopax. cronp30BaTh €CTECTBEHHO-
Hay4YHBIC METObI TO3HAHUS —
poBeJIcHNE, HAOII0ICHNE U ONTMCAaHUE
XUMHUYECKOT0 SKCIIEPUMEHTA
(eMOHCTpaMOHHBIE U Ta00paTOPHbIE
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2.2

Hewmerasuiel

«Meramibiy».

Pacuérnble 3agaum: [] pacueTbl Macchl
(oOBema, KoTMYecTBa BEIIECTBA)
MPOJYKTA PEaKuu, €CIU OHO U3
BEIIECTB JIJaHO B BHJIE PACTBOpA C
OIIPEIEIICHHON MacCOBOU J10JIeH
PacTBOPEHHOTO BEIIECTBA

Hewmeramnsl. [lonoxenue HemeTanioB B
[lepnonnueckoi cucTeMe XuMHUYECKHUX
snemenToB JI.11. Menaeneesa u
O0COOCHHOCTHU CTPOCHHSI aTOMOB.
du3nuecKkre CBOMCTBAa HEMETAIIOB.
AmoTponusi HEMETauIoB (Ha IpuMepe
KHCIJIOPOJIa, Cephl, pocdopa u yriaeposaa).
XUMHYECKUE CBOMCTBA BaXKHEUIIINX
HEMETaJUIOB (TAJIOTE€HOB, CEPHhI, a30Ta,
docdopa, yriaepona u kpeMHus1). OKCHJIBI
HeMetasuioB. Kucnoponcoaepxkamue
KHUCIIOTHL. BostopoiHbie coequHenus
HEMETAJUIOB. JKCIEePUMEHTAIbHbIE
MeTOoAbl N3yUeHHs BellleCTB U UX
NpeBpalleHuil:

OTIBITHI, TPAKTUYECKHE PAOOTHI).
[IpencraBiasaTh pe3yabTaThl XUMUUYECKOTO
JKCHEpUMEHTa B (OpMe 3alucu
YPaBHEHUI COOTBETCTBYIOIUX PEAKLUN U
JieN1aTh BBIBOJIbI HA UX OcHOBE. ClieZloBaTh
IpaBUJIaM MOJIb30BAHUS XUMHUYECKOM
HOCY/10H U J1aOOpaTOpHBIM
obopynoBanueMm. [IpoBOIUTH BEIYHCICHUS
110 YPaBHEHUSM XUMHUYECKUAX PEAKITHA.
CaMocCTOATENbHO IIAHUPOBATh U
OCYILECTBIISATh CBOIO IIO3HABATENIbHYIO
NeSITebHOCTD; IPUHUMATh aKTUBHOE
y4acTHUe B TPYIIOBOM yueOHOM
JeSITebHOCTH

PackpsiBaTh CMBICT N3y4aeMBbIX MTOHATUN
(BBIOENATH UX XapaKTepHbIE IPU3HAKU) U
MPUMEHSTH 3TU OHATHS P OMUCAHUN
COCTaBa M CTPOEHUS BEILECTB, JJIs
00BSICHEHUS OTIENBHBIX (PaKTOB U
sapiieHnii. OOBIACHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
HEMETAJIJIOB Ml X COSAMHEHUH C YIETOM
CTPOCHHUSI KX aTOMOB U TIOJIO)KCHHST B
[Iepuoanueckoii cucreMe XUMHUECKUX
anemenToB [l. 1. Menneneena.
XapakTepu3oBaTh (OMHUCHIBATH) 00IIHE
XHMUYCCKHE CBOMCTBA HEMETAJLJIOB, X
BOKHEHIIUX COCAMHEHUM, MTOITBEPKAAs
3TO OMMCAaHKWE MPUMEPAMU YpaBHEHUH
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Jemoncrpanuu: [ oOpa3ubl
HEMETAJJIOB; [] B3aMMOJIEHCTBUE MEIU C
A30THOM KUCJIOTON pa3inyHON
KOHIIEHTPAIUH.

JlaGopaTopHble ONBITHI: [
KaueCTBEHHbBIC PEAKIIMM Ha aHUOHBI U
KaTHOH aMMOHHUSI.

IIpakTnuyeckue padorni: Ne 3. Penienue
AKCIIEPUMEHTAJIBHBIX 33a4 110 TeEMe
«Hemerammbny.

PacuérHble 3agauun: [] pacueTsl MacChl
BelleCTBa WJIM 00beMa ra3oB 10
M3BECTHOMY KOJIMUYECTBY BEILIECTBA,
Macce Ui 00beMy OJTHOTO U3
YYaCTBYIOIIMX B PEAKIIMH BEIICCTB;
pacdeTsl Macchl (00bemMa, KOTHMIeCcTBa
BEIIECTBA) MPOJYKTOB PEaKIUH, €CIIU
OJIHO U3 BEILIECTB UMEET NPUMECH

2.3

CBs13b HEOPraHMYECKUX
Y OPraHUYEeCKUX
BEIIECTB

Heoprannueckue u oprannyeckue
kuciotsl. Heoprannueckue u
OpraHUYeCKHe OCHOBaHUSA. AM(OTEpHBIE
HEOPraHWYECKUE U OPTaHNYECKHE
coenuHenus. I eneTndeckas CBsI3b
HEOPraHWYECKUX U OPraHUYECKUX
BEIIIECTB

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUM.
XapakTepHu30BaTh BIUSHUE HEMETAIUIOB U
UX COCIMHEHUN Ha JKUBBIC OPraHU3MBI;
OIMCHIBATh IIPUMEHEHUE B Pa3IUYHBIX
001aCTAX MPAKTUYECKOHN 1eATEIbHOCTH
yenoBeka. [loareBepxaars CylecTBOBaHHUE
TEHETUYECKOH CBA3U MEXKIY
HEOPraHWYECKUMHU BEIIECTBAMU C
IIOMOIIBIO YPAaBHEHHI COOTBETCTBYIOIINX
XUMUYECKHUX peakuui. PackpbiBaTh
CYLIHOCTb OKUCJIMUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEaKLUil
IIOCPEACTBOM COCTABJIEHUS JJIEKTPOHHOTO
6anaHca 3Tux peakiuid. [lpoBoauts
peaKIuu, MOATBEPKAAOIINE XapaKTePHbIE
CBOICTBA M3y4YaEeMbIX BEUIECTB,
pacrno3HaBaTh ONBITHBIM ITYTEM aHUOHBI,
IIPUCYTCTBYIOIHE B BOJHBIX PacTBOPAXx.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/bI II03HAHUS — IIPOBEICHHUE,
HaOJI0IeHUE U ONTMCAaHUE XMMUYECKOTO
9KCHEPUMEHTA (JIEMOHCTPAI[IOHHBIE U
1a00paTOpPHbIE OMBITHI, TPAKTUYECKHE
pabotsl). [IpencTaBnsaTh pe3ynbTaThl
XUMHUYECKOTO IKCTIEpUMEHTa B opme
3allMCU YPAaBHEHHUI COOTBETCTBYIOIINX
peakuuii ¥ 1e1aTh BBIBOBI HA UX OCHOBE.

Uroro no pazgeny
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Pa3zgen 3. XuMus M 'KU3HL
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3.1

XUMHUS U KU3Hb

Poie xuMuu B 00ecieueHuN
9KOJIOTHYECKOH, SHEPreTUICCKON U
MUIICBON OE30ITACHOCTH, Pa3BUTUHU
MeAuIUHBL. [IoHATHE 0 HAyYHBIX METOaX
[MO3HAHUS BEIIECTB M XUMHUYECKUX
peakumii. [IpencraBiaenus 06 oOmmMx
HAYYHBIX TPUHIUITAX TPOMBIILICHHOTO
MOJTyYeHUs] BRKHEHUIIINX BEIIECTB (Ha

npuMepax Mpou3BOJICTBA aMMHaKa, CEpPHOU

KHCJIOThI, Me€TaHoJIa). YenoBek B MUpe
BCIICCTB, MAaTCPHUAJIOB U XUMHUYICCKHUX
pEaKIMii: XUMUS U 3/I0pPOBbE YEIIOBEKA,
IpaBUjIa UCIIOIb30BAHNUS JIEKAPCTBEHHBIX
IpenapaTos; MpaBuia 6€30MacHOro
UCIIOJIb30BAaHUS MPEnapaToB ObITOBOM
XMMUU B TIOBCEIHEBHOMW )XM3HU. bpITOBas
XUMHYECCKas rpaMOTHOCTD

PackpbIiBaTh poJib XMMHH B PELLICHUN
SHEPreTUYECKUX, CHIPHEBBIX U
9KOJIOTHYECKUX MPOOJIeM YeI0BEeUecTBa,
OIMKCHIBATh OCHOBHBIEC HAIIPABIICHUS
Pa3BUTUS XUMUYECKON HAYKH U
TexHosoruu. [IpumensaTs npasuia
0e30macHOro oOpaIieHus C BEIIECTBAMHU,
UCIIOJIb3YEMBIMHU B ITOBCEIHEBHOM KU3HH,
IIpaBUJIa IOBEJICHUS B LEJISIX COEPEKEHUS
370POBbS U OKPYKAIOLIEH NPUPOIHON
Cpelbl; IOHUMATh Bpe] (OIacHOCTh)
BO3/ICHICTBUS HA KUBbIE OPTaHU3MBbI
OTIpe/IeNICHHBIX BEIIECTB CMBICT
nokasatens [IJIK, noschss Ha npumepax
CIOCOOBI YMEHBUIEHUS U
IPEIOTBPALIEHUS UX BPEIHOTO
BO3/ICICTBUS. AHAIU3UPOBATh U
KPUTHYECKU OLIEHUBATh HH(OpMaIINIO,
CBS3aHHYIO C XUMUYECKHUMHU IPOLIECCAMU
Y MX BIUSHUEM HA COCTOSTHUE
OKpy»karolen cpensl. Mcnoib30BaTh
NIOJIyYEHHBIE 3HAHUS U NIPEJCTABIICHUS O
cdepax AesITeTbHOCTH, CBI3aHHBIX C
HayKOM U COBPEMEHHBIMH TEXHOJIOTHSIMH,
KaK OCHOBY JUIsSl OpPUEHTAIlMU B BBIOOpE
cBoel Oymymei nmpodeccnoHaTbHOU
nestenbHOCTH. [IpuHMMaTs yuactue B
00CyXIeHUH MPOOJIEM XUMHUECKON U
9KOJIOTMYECKO! HalpaBIEHHOCTH,
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BBICKA3bIBAaTh COOCTBCHHYIO MO3UIIUIO T10
npobiieMe U mpejiaraTb BO3MOXHbBIE TyTH
€€ pelieHus

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME
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