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[NOSACHUTEJIBHAS 3AIINCKA
[IporpaMma 1m0 XMMHHM Ha YpOBHE CpeAHEero obmiero oOpazoBaHusi pa3paboTaHa Ha
ocHoBe PenepasibHOTO 3akoHa OT 29.12.2012 Ne 273-®3 «O06 oOpasoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHM K  pe3yibTaTaM  OCBOCHHS  ¢eaepaibHONM  00pa3oBaTeIbHON
nporpaMmsl cpeaHero oodmero odpasoanus (POII COO), npeacraBneHHbix B DegepanbHOM
rocygapctBeHHOM oOpazoBatenbHoM cTtangapre COO, ¢ yuérom Konmenmuu mnpenoaaBaHus
ydueOHOro mpenMera «XuMuUs» B 00pa3oBaTelIbHBIX OpraHu3anusx Poccuiickoit denepanuw,
peayn3yIoNMX OCHOBHBIE 00pa3oBaTeIbHbIE IPOrpaMMbl, 1 OCHOBHBIX MOJIOKEeHUHN «CTpaTeruu
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsbkenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).
OcHOBY TOIXOZ0B K pa3pabOTKe MPOrpaMMbl MO XHMHH, K OIMpPEACNICHUIO OOIIeH cTpaTeruu
oOyueHusi, BOCOIUTAHUSI U Pa3BUTHUS OOydaIOLIUXCS CPEACTBAMHM y4eOHOro npeaMera «XuMUusi»
st 10—11 xmaccoB Ha 6a30BOM YpOBHE COCTaBUIIM KOoHIEeNTyalbHbIe mojioxkenns I'OC COO o
B3aMOOOYCIIOBJICHHOCTH IIEJIeH, COJIEPIKaHUsI, PE3yabTaTOB 00ydeHUsI U TPeOOBAaHUN K YPOBHIO
MOATOTOBKH BBIITYCKHUKOB.
Xumudeckoe oOpazoBaHHe, MOJIydaeMOe BBIMTYCKHHUKaMH 0O0Ie00pa3oBaTeIbHON OpraHu3alliy,
SBJIIETCS HEOThEMJIEMOM 4YacThi0 UMX 00pazoBaHHOCTU. OHO CIIY)KUT 3aBEpIIAIOIIUM ASTArioM
peaiM3allii Ha COOTBETCTBYIOLEM €My 0a30BOM YpPOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYLIUX
L[EJIOCTHOM CHUCTEME XMMHUYECKOro oOpa3oBaHMs. DTU IIEHHOCTH KacaroTcsl MMO3HAHUs 3aKOHOB
npupoabl, (GOPMUPOBAHHS MHUPOBO33PEHHUS M OOIIeH KyJIbTypbl 4eJIOBEKa, a TakKke
9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHUS K CBOEMY 3JIOPOBBIO M MPHUPOJHON cpere.
Peanusyercs xumuueckoe oOpa3oBaHue OOydarolUXCs Ha YPOBHE CpEAHEro 0oOIIero
oOpa3oBaHus cpeACcTBaMH y4eOHOTO mpeameTa «XUMHUs», COJAepKaHUE U MOCTPOSHUE KOTOPOTO
OTpeJieNieHbl B MpOrpaMMe MO XUMHH C y4ETOM chenuduKd HAyKd XUMHH, €€ 3HA4YeHHS B
MO3HAHUU TPUPOJBI U B MaTepualbHOU JKM3HM OOIIECTBA, a Takke ¢ yu€ToMm oOlux 1enei u
MPUHIIMIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE€ CHCTEMBbI CpeJHEero oOIIero
oOpasoBanus B Poccuiickoit ®enepanuu.
XUMHSL KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK HUrpaeT ocoOylo pojib B COBPEMEHHOMH
[MBUIU3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepUabHON KylabTyphl. OHa BHOCUT CBOUM BKJIal B
(dbopMupoBaHHE PAIMIOHAIBHOIO HAYYHOTO MBILUIEHHS, B CO3JJaHHUE 1I€JI0CTHOTO MPEICTaBICHUS
00 OKpY)XarollleM MUpe Kak O €AWHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUHU
Ha OCHOBE NOHMMAHHUS BELIECTBEHHOI'O COCTaBa OKPYKAIOLIErO0 MUpPA, OCO3HAHMS B3aUMOCBSI3U

MCKAY CTPOCHUEM BCIICCTB, UX CBOMCTBAMH M BO3MOKHBIMHU 00JIaCTSIMU IMPUMCHCHMUHI.



TecHO B3aMMOJEMCTBYS C JAPYrMMHU E€CTECTBEHHBIMU HAyKaMM, XMMHs CTajla HEOThEMIIEMOI
YacThI0O MHUPOBOM KYJIBTYphI, HEOOXOAMMBIM YCIOBHEM YCIIEUIHOTO TPYAa M KU3HU KaXJIOTO
yneHa oOmectBa. CoBpeMeHHass XMMHUS KaKk HayKa CO3WJATeNIbHAs, KaK HayKa BBICOKHX
TEXHOJIOTHI HamNpaBjeHa Ha pEUICHHE TIJI00ANbHBIX TNPOOIEeM YCTOWYHBOIO PpPa3BUTHUS
YeIIOBEYCCTBA — CHIPHEBOM, HJHEPreTHUYECKOM, IHINEBOM, 3KOJOTHYECKOW O€30macHOCTH U
OXpaHbI 3/I0POBBSI.

B cooTBeTcTBUHM ¢ 0OIIMMY TENSIMU U IPUHIUIIAMHI CPETHETO 00IIero o0pa3oBaHus COCpKAHNE
npenmera  «Xumusa» (10-11  ximaccel, 06a30BbIif  ypOBE€Hb H3y4€HHUS) OPUEHTHPOBAHO
MPEUMYILIECTBEHHO Ha OOILEKYJIbTYPHYIO MOATOTOBKY OOYYaromMXcsi, HEOOXOIUMYIO UM JUIs
BBIPA0OOTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIIOUEHUS B KHU3Hb COIMYMa,
MIPOJIOJIKEHHSI 00pa30BaHUs B Pa3IMUHBIX 00JIACTAX, HE CBA3aHHBIX HEMIOCPEACTBEHHO C XUMUE.
CocTaBisromMMy NpeaMeTa «XuMus» sBISIIOTCS 0a30Bble Kypebl — «Opranuyeckas XUMUs» U
«OO0miast 1 HeoOpraHuyeckass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJAEP KaHHsI KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOM HAYKHU: CUCTEMa 3HAHHH 110 HEOPraHUYECKOW XUMHH (C BKIIIOYEHHEM 3HAHUH U3
oOmieil xumMuM) U opranmdyeckod xumuu. dopMupoBaHHe TaHHOW CHCTEMbl 3HaHUM MpPH
M3Y4YEeHUHU TpeaMeTa 00ecredyrnBaeT BO3MOKHOCTh PAaCCMOTPEHHUSI BCET0 MHOTOOOpa3us BEIeCTB
Ha OCHOBE OOITUX IMOHATHI, 3aKOHOB ¥ TCOPUH XUMHUH.

CrpykTypa conepxkaHus KypcoB — «OpraHuueckas xuMmus» u «OOmas M HeopraHudeckas
XUMUs» ¢(POPMUPOBAHA B MPOrpaMMe M0 XMMHHM HAa OCHOBE CHCTEMHOTO MOJXO0Ja K W3YYEHUIO
y4eOHOro MaTepuasa U OOyCIIOBJIEHa HCTOPHYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHMM Ha
ONpPEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XWMHHU BeUIECTBA
paccMaTpuBarOTCA HAa ypOBHE KJIACCHUYECKON TEOPUM CTPOCHUS OPraHMYECKHX COCIUHEHHH, a
TaK)K€ Ha YpOBHE CTEPEOXUMUYECKUX M DJICKTPOHHBIX IMPEACTABICHUM O CTPOECHUU BELIECTB.
CBeneHus 00 u3y4aeMbIX B Kypce BELIECTBaxX JAIOTCS B PA3BUTUU — OT YIVIEBOAOPOAOB [0
CJIO)KHBIX OHMOJIOTMUECKH aKTUBHBIX COEIMHEHMH. B Kypce opraHmdeckoil XMMHUHU MOJIy4arOT
pa3BuTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs IE€pPBOHAYAJIbHBIC
IPEJCTAaBICHUS O XUMUYECKOH CBA3H, KIacCU(PUKAIIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKOHN PEaKL1u.

Ilon HOBBIM yrjaoMm 3peHuss B npeaMmere «XuMHsS» 0a30BOr0 ypOBHS paccMaTpHBaeTCs
U3yYEHHBIH Ha YpPOBHE OCHOBHOTO oOOIIero o0pa3oBaHHUs TEOPETUUECKUH MaTepual M
(aKTOJIOTMUECKUE CBEJICHUS O BEIeCTBaX M XMMUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mas 1 HeopraHUyecKkass XUMUsD» O0yJaroIUMCs MPEJOCTaBIIEeTCs] BOZMOKHOCTh OCO3HATh
3HAYeHHE NEePUOJUYECKOr0 3aKOHAa C OOLIETEOPEeTHUECKUX U METOJ0JIOTHYECKUX TO3UIHH,
riy0ke TMOHATh HCTOPUYECKOe M3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOmiaromen 1o

OOBSCHAIONICH M MPOTHO3UPYIOLIEH.



Enunnas cucrema 3HaHUM O BaXHEWIIMX BEIIECTBAX, MX COCTaBE, CTPOEHUH, CBOMCTBAX U
MIPUMEHCHHH, & TAK)KE 0 XUMHYECKUX PEAKIHIX, HX CYITHOCTA M 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsercas B Kypcax 10 wum 11 KimaccoB 3ieMEHTaMM  COJEp)KaHUS, HMEIOLUMU
KyJIbTYpPOJIOTHYECKUH H TPHUKIAAHON Xapakrep. OTH 3HAHUS CIOCOOCTBYIOT TOHMMAHHUIO
B3aMMOCBSI3M XUMHUH C JPYTMMH HAayKaMH, PAcKphIBalOT €€ poJib B TO3HABATEIBHOW H
MIPaKTUYECKON JESITEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAaHUIO YBAKEHHUS K IpoOLECCy
TBOPYECTBA B O0JACTH TCOPHH M NMPAKTHUYSCKUX MPHIOKECHUN XHUMHUH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX C XUMUEH,
KPUTHUYECKH OCMBICITHBATh WH(POPMAITUIO M TPUMEHATH €€ JUIS TIOTOTHCHHS 3HAHUH, PeIeHUs
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIbHBIX HCCIIEIOBATENbCKUX 3a7ad. B 1enom coaepkaHue
y4eOHOTO TpenMeTa « XUMHES JTaHHOTO YPOBHS M3Y4YEeHHUsS OPHEHTHPOBAHO Ha (popMUpOBaHHE Y
00yJaromuxcss MUPOBO33PEHYECKON OCHOBBI /ISl TOHUMaHUs (HUIIOCO(PCKUX MAeH, TaKuX Kak:
MaTepHUaJIbHOE €MHCTBO HEOPTaHWUYECKOTO U OPraHUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTAaBOM M CTPOCHHEM, TIO3HABAEMOCTb ITPUPOJTHBIX SBICHHUH ITyTEM dKCIIEPHUMEHTA
W PpEIICHHsS TPOTHBOPEUYMN MeEXJTy HOBBIMH (aKTaMU M TEOPETHUSCKUMH IPEAIOCHITKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKHX MPOoOJeM, a Takke MpolieM cOepexeHUs
SHEPreTHUYECKUX PECYpPCOB, ChIPbs, CO3JaHHsI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B muiane pemeHus 3amad BOCHUTAHMS, Pa3BUTUS M COLMANU3ALMU OOYYarOIIUXCSl MPUHSTHIE
MPOrpaMMONl MO XUMHH TMOJIXOAbI K OIpPENEICHHUIO COJEp>KaHUS W TOCTPOCHHUS IpeaMera
MpeAyCMaTpUBaOT (POPMUPOBAHUE YHUBEPCATHHBIX YYEOHBIX IEHCTBHM, MMEIOMUX 0a30BOE
3HaYEHHUE Ui PA3IMYHBIX BHJIOB JIEATEIBHOCTH: pEIIeHUs MpoOjeM, IMOUCKa, aHaiu3a U
00paboTkn wHGOpPMAIMK, HEOOXOMUMBIX [UII TPHOOPETCHHS OIbITa MPAKTHYSCKOH |
HCCIIeIOBATENIbCKON AESITeTbHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B MIO3HAHUU XUMUHU.

B npaktuke npernogaBaHus XMMUU Kak Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHMsl, TaK U Ha
ypOBHE CpefHero oOuiero oOpazoBaHus, MPU ONPEACICHUU COICPKATEILHON XapaKTePUCTUKH
1eneil W3ydeHus MpeaMeTa HampaBiIeHHEM IEePBOCTENEHHOM 3HAYUMOCTU TPATUIMOHHO
npu3Haércss  (GopMHpoBaHHE OCHOB XHMHUYECKOM HAyKM Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTHUECKON [EATENIbHOCTH 4YelOBEKa M KaK OJHOTO0 W3 KOMIIOHEHTOB
MUPOBOH KyJbTYpbl. C METOAMYECKOW TOYKH 3pEHHUS TaKOW TMOIXOJ K ONpeAeNeHHUIO Ieneit
W3YYEHHUS MPEeIMeTa SBISETCS BIOJIHE OMPAaBAaHHBIM.

CornacHo JaHHOHW TOYKE 3pEHHUs TTaBHBIMH IEISIMHU U3YUEHUs TpeameTa «XuMus» Ha 0a30BOM
ypoBHe (10 —11 k1.) ABNSAIOTCSA:

(hopMHUpOBaHHE CHUCTEMBI XMMHYECKUX 3HAHUN KaK Ba)KHEHIIEW COCTABIAIONICH €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHpA, B OCHOBE KOTOPOH JNEKaT KIIOYEBBIE MOHATHS, (DyHIaMEHTaIbHbBIE

3aKOHbI W TCOPHUHU XHMMHUH, OCBOCHHC HA3bIKa HAYKH, YCBOCHUC H IIOHHUMAHUC CYINIHOCTHU



JOCTYIHBIX O00OOIICHUII MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C HUCTOPHEH HX
Pa3BUTHUSA U CTAHOBJICHUS;

dbopMHUpOBaHHE M pa3BUTHE TMPEICTABICHUA O HAYYHBIX METOJaX II03HAHUs BEUIECTB U
XUMHYECKUX PEAKIUH, HEOOXOIUMBIX ISl MPUOOPETEHUST YMEHUH OPHEHTHUPOBATHCS B MHPE
BEIIECTB M XUMHYECKUX SBJICHUN, HUMEIOIIUX MECTO B TMPUPOJE, B MPAKTHUYECKON U
MMOBCEIHEBHOMN JKU3HU;

pa3BUTHE YMEHHUH U CIOCOOOB NEATETHLHOCTH, CBS3aHHBIX C HAOMIOACHHUEM U OOBSICHEHUEM
XHUMHYECKOTO IKCIIEPUMEHTA, COOJIIOICHUEM TIPaBUII 0€30IIaCHOTO OOPAIICHHSI ¢ BEIICCTBAMH.
Hapsiny ¢ stuMm, copeprkareipHas XapaKTepUCTHKA IeJedl W 3a7ad HU3ydeHUs MpeaMeTa B
MporpaMMe Mo XMMHHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMH MTPHOPUTETAMU
B cHcCTeMe cpenHero ooOmiero obOpazoBaHusi. CerojHs B NPENOJaBAaHUW XUMHH B OOJbIIEH
CTENEHW OTAAETCS TPEANOYTECHUE TPAKTUYECKONW KOMIIOHEHTE COJepkKaHUs OOy4YeHHS,
OpPMEHTHPOBAHHONW Ha TOATOTOBKY BBINYCKHHKA 00IIeo0pa3oBaTeIbHON  OpraHMU3allny,
BIIQJICIONIET0 HE HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHUSMH aKTUBHOTO TIOJIYUYEHHUS 3HAHUW W MPUMEHEHUS WX B PEaTbHOM KU3HU IS PEIICHUS
MPaKTUYECKUX 3a]1a4.

B cBs3u ¢ 3TUM npu M3ydeHHM MpeaMeTa «XUMUsS» JOMHHUPYIOILIee 3HAUeHHE MpPUOOpEeTaroT
TaKue LEeIH U 3a/1a4l, KaK:

ajanranus 0OydarolUXcsl K YCIOBUSAM JMHAMUYHO pPa3BUBAIOLIErocs Mupa, (pOpMHpOBaHUE
MHTEJJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K C€amMO0Opa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIBHOMY TMPUHSATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaIUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(dbopMupoBaHHe Y OOYYArOIIMXCS KJIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHI), MMEIOIIUX
YHHUBEpCaJbHOE 3HAuU€HHUE Ui Pa3jIMuYHBIX BUJOB JIEATEIBHOCTH: PEUICHUS MpoOJeM, MOUCKa,
aHaynu3a U o0paboTKu MH(OpPMALMU, HEOOXOAUMBIX AJIsi MPUOOPETEHUs! OMBITA JEATEIbHOCTH,
KOTOpasi 3aHMMaeT Ba)KHOE MECTO B TMO3HAHWM XHMHHU, a TaKKe U1 OIEHKU C MO3UIUI
HKOJIOTHYECKON O€30MacHOCTH XapakTepa BIUSHHUS BEIIECTB M XUMHUYECKHX IPOIECCOB Ha
OpraHu3M 4YeJIOBeKa U MPUPOJAHYIO CPELY;

pa3BUTHE TO3HABATENbHBIX HMHTEPECOB, WHTEIUICKTYalIbHBIX M TBOPUECKUX CHOCOOHOCTEH
oOyuaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MpPUOOpeTaTh HOBBIE 3HAHUA MO XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, MCTIOIB30BaTh COBPEMEHHBIE HH(POPMAIIHOHHBIE
TEXHOJIOTHH JJIs TOMCKA U aHalln3a y4eOHOM 1 HayYHO-TIOMYISPHOM HHPOPMAIIMH XUMUYECKOTO

COJICpKaHUS;



¢dopmMupoBaHHe M pa3BUTHE y OOYYAIOIIUXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIUICHUS,
HAOII0IaTeIFHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH TIAHUPOBAHUU U MPOBEICHUU XUMUYIECKOTO IKCIIEPUMEHTA,

BOCITUTaHHE Y 00ydJarOmUXcs yOSKAEHHOCTH B T'YMaHUCTHYECKOW HAIPABICHHOCTH XUMUH, €€
BOXHONH pOJM B PEUICHHH TIJIOOATBHBIX MPOOIEM palOHAIBFHOTO IPHPOJIONOIE30BAHMS,
TIOTIOJTHEHUSI SHEPreTUYECKUX PECYPCOB M COXPAHEHHUS TPUPOJHOTO PABHOBECHS, OCO3HAHUS
HEOOXOMMOCTH OEpPEeKHOTO OTHOIICHUS K TMPHPOJE W CBOEMY 3JI0pPOBBIO, a TakKke
MIPUOOPETEHUS OIBITA UCIIOIB30BAHUS ITOTYICHHBIX 3HAHUH JUTSI IPUHSATHUS TPAMOTHBIX PEIICHHIA
B CHUTYaIUAX, CBI3aHHBIX C XUMUYCCKIUMH SIBJICHUSMU.

B yue6HOM mutaHe cpeaHero oOuiero oopazoBaHus yueOHbIN NpeaMeT «XUMUA», U3ydaeMblil Ha
0a30BOM ypOBHE, SIBJIIE€TCS 0043aTENbHBIM YUEOHBIM IPEIMETOM.

OO6miee 4rciIo YacoB, OTBEIEHHBIX I M3YYCHHS] XUMUU, HA 6a30BOM YPOBHE CPEIHEr0 OOIIero
oOpa3oBanus, cocraBisieT 68 gacos: B 10 kmacce — 34 vaca (1 gac B Henmenmo), B 11 xmacce — 34

gaca (1 gac B Heem0).



COAEPXAHUE OBYUEHUA

10 KJIACC

OPI'TAHMYECKAA XUMUA

TeopeTuueckrie OCHOBBI OPTraHUYECKON XUMUU

[Ipeamer  opranmveckol  XuMuu: €€  BO3HMKHOBEHHME, pa3BUTHE W  3HAUYCHUE
B MMOJy4YeHUU HOBBIX BEIIECTB U MaTe€pUaJIOB. Teopusi CTPOCHHUSI OPraHUYECKUX COCTUHEHUN A.
M. bytnepoBa, €€ ocHOBHbIEe MOJOXKeHUA. CTPYKTypHBIE (OPMYJIBI OPraHUYECKHUX BEIIECTB.
l'omonorusi, m3omepusi. XuMHUUYECKasi CBSI3b B OPTraHMYECKHX COCIUHEHUSX — OJIMHAPHBIC H
KpaTHBIE CBS3H.

[IpencraBnenne o knaccupuKaMK OPraHUYECKUX BemecTB. HoMeHKIatypa OpraHWYecKux
COCMHEHUH (cHCcTeMaThdeckas) W TPUBHAIbHBIE Ha3BaHUS BAXXHEUIIUX TMpeACTaBUTEICH
KJIACCOB OPraHW4YeCKUX BELIECTB.

OKCIIEpUMEHTANIbHBIE METOJbl W3YYEHHUs BEIIECTB W WX MPEBpalllEHUH: O3HAKOMJICHHE C
oOpa3laMu OpraHMYecKHuX BEUIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIIECTB, HaONIOIEHHEe U ONHCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MPU HAarpeBaHuu (IIaBJIeHHe, 0OyriIMBaHUE U TOPEHUE).
VYrieBo10po/ibl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMUECKHH psAx. Meran u 3TaH — M[poCTeHlne
MIPEJICTAaBUTENIN aJIKaHOB: (pU3Mueckue M XUMHUYECKHE CBOMCTBA (peakluMy 3aMelleHUs |
TOpPEHUs ), HaX0XK/IeHUE B IPUPO/IE, MOTyUYeHUE U PUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHUE, FOMOJIOTMYECKUH psiiA. OTWIEH W NPONUJIEH — MpPOCTEHIINe
MIPE/ICTAaBUTENIM aJKEHOB: (PU3MYECKHEe W XUMHUYECKHE CBONCTBA (peakiuu THAPUPOBAHUA,
raJIor€HUPOBAHUS, THIPATALIMN, OKHCICHUS U MOJIMMEPHU3ALINN), TOJyYeHUE U IIPUMEHEHHE.
Ankanuensl: Oyranuen-1,3 u wmerunOyraaumeH-1,3: cTpoeHue, BaxKHEWIIMEe XUMHYECKHE
CBO¥CTBa (peakius noauMepusanun). [lomydeHne CHHTETHUECKOTO KaydyKa U PEe3HUHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTHU CTPOEHUS, TOMOJOTHYECKUMA psiA. AUETHICH — MpOCTeHIImii
MPEJICTaBUTENh AITKHHOB: COCTaB, CTPOCHHE, (PU3UYECKHE U XMMHYECKHE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIINH, TOPSHHSI ), TIOTyYCHHE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHHe, (QHU3NYECKHE U XUMHYECKHE CBOWCTBAa (peakiuu

raJIOTCHUPOBAHUA U HI/ITPOBaHI/ISI), NOJIYdCHUC U TPHUMCHCHUC. TOﬂyOﬂ.’ cocmaes, cmpoeHue,



Qusuueckue u XumuuecKue c80UCMEa (peakyuu 2ai02eHUPOSAHUS U HUMPOBAHUsl), NOJyUeHUe U
npumenenue. TOKCMYHOCTh ~ apeHOB.  ['eHeTMuecKas  CBs3b  MEXAy  YIVIEBOJOPOJAMH,
IIPUHAUICKALMMH K pa3JINYHbIM KJlaccaM.

[TpupogHBIe HCTOYHHUKH YIiIeBOAOPOAOB. [IpupoaHbiii ra3 u nomytHeie HedTsaHbIe ra3el. Hedrh
n e€ mpoucxoxzaenue. CrocoObl mepepabOTKu HEPTH: TEPErOHKa, KPEKUHT (TePMHUYECKHIA,
KaTauTHIecKuil), mmponu3. [IpogykTsl mepepaboTkM HepTH, WX MNPUMEHEHHE B
IIPOMBIIIJIEHHOCTHU U B ObITY. KaMeHHBIN yroiib ¥ MpoayKThl €ro nepepadoTKu.

3KCH€DI/IMCHTEL]II)HI)IC METOJBl HM3YYCHMS BCIIECTB M HX NPEBPAICHWN: O3HAKOMIICHHE C

oOpa3lamu miacTMacc, KayuykoB U pe3uHbl, kojuiekunu «Hedte» u «Yronb», MonenupoBaHue

MOJIEKYJI YIJIEBOJOPOJIOB M TaJOT€HONPOU3BOIAHBIX, MPOBEACHUE MPAKTUUECKOW pPaOOThI:

IMOJIYYCHHEC O3THJICHA U U3YUCHUC CTO CBOMCTB.

PacuérHble 3a1a4u.

Brruncnenust mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA HMCXOJIHOTO
BEIIECTBA WJIM MPOAYKTa PEAKIMA 10 HM3BECTHBIM Macce, 00bEéMY, KOJWYECTBY OJHOTO W3
WCXOJIHBIX BEIIECTB WM MPOJTYKTOB PEAKIINH).

Kucnopoaconepkaiue opraHu4ecKue COeTMHEHUS

[IpenenbHbIE OJTHOATOMHBIE CIIUPTHL. METaHO U 3TaHOJI: CTPOEHUE, (PU3HUECKUEe U XUMUYECKHE
CBOMCTBa (peakiuy ¢ aKTHBHBIMH METajUlaMH, raJoreHOBOJOPOJIaMH, TOPEHUE), TPUMEHEHHE.
Bonoponnsie cBs3u Mex1y MoJieKylaMu ciupToB. JlelicTBUe MeTaHoa U 3TaHoja Ha OpraHu3M
YeoBeKa.

MHoroaToMHble COMPTHL. DTHIICHTJIUKOIb U TJIMIEPHH: CTpOeHUE, (U3NYECKUe U XUMUYECKUE
CBOMCTBa (B3aMMOJEWCTBHE CO IIEJIOYHBIMU METaJUlaMM, KAauyeCTBEHHAas peakuus Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUEe Ha oOpraHu3M uenoBeka. [IpumMeHeHHEe TIUIEpUHA U
STUJICHTJIUKOJIS.

@DeHo: CTpOCHHE MOJIEKYNbl, (U3MYECKUe U XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH (eHoma.
[Ipumenenue denona.

Anbrerunpl u kemorvl. GopManbAeTu, alleTaabAeTUuA: CTpoeHue, (Pru3nuecKkue U XUMHYECKUe
CBOMCTBa (peaklUud OKUCICHHS U BOCCTAHOBIICHHS, KAueCTBEHHBIC pEaKlMHu), TOJIy4eHHE U
MIPUMEHEHHUE.

OAHOOCHOBHBIE TIpenenbHbIe KapOOHOBBIE KHUCIOTHL. MypaBbHHAasS W YKCYCHAsi KHCIIOTBI:
CTpoeHue, PU3nYecKre 1 XUMUIECKHE CBOMCTBA (CBOICTBA, 00IIME s Kllacca KUCIIOT, PeaKIus
sTepuduKanum), TMoJlydeHHe MU TnpuMeHeHue. C(CrTeapuHOBas W OJIGMHOBas KHUCIOTHI Kak
MIPEJICTAaBUTENH BBICIIUX KapOOHOBBIX KUCIOT. MbllIa KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,

UX MOIOIIIEE IENCTBHE.



Crnoxuble 3pHUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ Maposn3 crnoxHbIX 3¢pupoB. Kupsl.
I'mpponus xupos. [Ipumenenne xupoBs. buosornueckas poJib KUPOB.

VYTaeBoJbl: COCTaB, KJIACCH(HKAIMA YIJIEBOJOB (MOHO-, AM- U ToJMcaxapuipl). [rokosza —
MPOCTEHIIINI MOHOCAXapHa: OCOOCHHOCTH CTPOCHHMS MOJIEKYJbl, (PU3MUECKUE U XUMHUYECKUE
cBoiicTBa (B3aumojeicTBue ¢ ruapoxkcunom wmenu(ll), oxucieHne aMMuadHbIM PacTBOPOM
okcunma cepebpa(l), BoccraHOBIIEHHE, OpOXKEHHE TIIIOKO3bI), HAaxXOXKJIEHHE B TPHUPOJE,
puMeHeHue, ouosiornueckast poib. orocunres. ®pykro3a Kak U30MEP TITFOKO3bI.

Kpaxman wu nemitronosza kak npupoiHble noiuMepbl. CTpoeHHE Kpaxmalla M IEeJIH0JI03bL.
duznyeckue U XMMHUYECKHE CBOMCTBA KpaxMaJa (THAPOJIn3, KaueCTBEHHAs peakius ¢ HOJI0M).

SKCHGDI/IMGHTEL]'IBHBIC METOJIbl M3YYCHHUS BEIISCTB M WX MPEBPAIICHUN: IMMPpOBCACHUC,

HaOJIO/IeHNEe W OMNMCAaHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHWE CIHPTOB, KAa4ECTBEHHBIE
peakiuu OJHOATOMHBIX CIHMPTOB (OKHcIeHHE 3TaHoja okcujaoMm menu(Il)), MHOroaToMHBIX
cnupToB (B3auMmojelcTBue TimuepuHa ¢ ruapokcunom wmeau(ll)), ampaerugoB (okuciaeHue
aMMHua4yHbIM pacTBopoM okcuga cepedpa(l) u ruapoxcumom wmeau(Il), B3ammoneiicTue
Kpaxmaja C HWOJIOM), MPOBEJACHUE TMPAKTHUYECKOW paldOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérhble 3amaun.

Brruucienust mo ypaBHEHHI0O XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA HMCXOJHOTO
BEIIECTBA WJIM MPOAYKTAa PEAKIMA IO HM3BECTHBIM Macce, 00bEéMY, KOJWYECTBY OIHOTO H3
WCXOJIHBIX BEIIECTB WA MPOJTYKTOB PEAKIINH ).

A30TCOIepKaIIe OPraHnYECKUE COCTUHEHUS.

AMMHOKHUCIIOTHI Kak aM(oTepHble OpraHuyeckue coeauHeHus. DPU3NYecKne U XUMHUYECKUE
CBOWCTBA aMHUHOKHCIOT (Ha TpHMEpe TJIMIHMHA). bHojormdyeckoe 3HAYCHHUE AMHHOKHCIOT.
IlenTnael.

benku kak mnpupoAHBIE BBICOKOMOJEKYISpHbIE coeauHeHus. [lepBuuHas, BTOpUYHAs U
TpeTHuYHasi CTPYKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OEJIKOB: TUIPOJIN3, JACHATypalus,
KaueCTBCHHBIC PEaKIIMK Ha OSJIKH.

OKcIIepUMEHTaJIbHbIE METOIbI M3YUCHHUS BEIIECTB M UX NPEBPAILICHNH ; Ha6J'II-O,I[eHI/Ie H OIIMCAaHUC

ACMOHCTPAILIMOHHBIX OIIBITOB: JCHATYpAI NI OCIIKOB IIpU Harp€BaHnu, OIBETHLIC PCAKIINU OCIIKOB.
BLICOKOMOJ'ICKyJ'IHpHBIe COCIUHCHUA

OCHOBHBIC TIOHATHS XUMHU BBICOKOMOIJICKYJISAPHBIX COCIUHEHM: MOHOMCp, MNOJIUMEP,
CTPYKTYPHO€ 3BCHO, CTCIICHb IIOJIMMCPpU3AlNU, CPCAHAA MOJICKYJISAPpHASA Macca. OcHOBHBIE
MCTOJbI CHHTC3a BBICOKOMOJICKYJISAPHBIX COCIUHEHUN — noJimmMepun3anusa U MMOJIMKOHACHCAIHA.

OKCHEPUMEHTAIbHBIC METOAbl H3YYCHHUS BEIISCTB M WX HPEBPAIICHHMM: O3HAKOMIICHHE C

o6pa3uaMH MNPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, INIACTMACC, Kay1YKOB.



MexnpeaIMeTHRIE CBA3U.

Peanuzanus MeXIpeIMETHBIX CBs3ed INpU H3Y4EHMM opraHuyeckoil xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHUE KaK OOLIMX eCTECTBEHHO-HAYYHBIX TMOHATHHA, TaK H
MOHATHUM, SBISIOUIUXCA CUCTEMHBIMHU JUIS OTJIEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOTI'O LIUKJIA.
OOmire ecTeCTBEHHO-HAyYHBIE TOHATHUS: SBJICHHE, HAYYHBIH (aKkT, TUMOTE3a, 3aKOH, TEOPW,
aHaIM3, CUHTE3, KiacCU(UKaIWs, NEpUOTUYHOCTh, HAOIIOJCHUE, U3MEPEHHUE, IKCIIEPHMEHT,
MOJIEJTUPOBaHUE.

®dusnka: MaTepus, SHEPrus, macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUIl ypOBEHBD,
BEIIECTBO, T€JO0, 00BEM, arperaTHOe COCTOSIHWE BEUIECTBa, (PU3NYECKUE BEIUYUHBI U €IUHUIIBI
UX U3MEpPEHUS.

buonorus: knerka, opranmsM, Ouocdepa, oOMeH BeIIECTB B OpraHusme, (HOTOCHHTES,
OMOJIOTMYECKH aKTHBHbIE BellecTBa (OENKU, YIIIeBObI, JKUPBL, (DEPMEHTBHI).

I'eorpadust: MuHepasbl, FOpHbIE IOPO/IbL, MOJIE3HBIE HCKOTAeMbIE, TOTUINBO, PECYPCHI.
TexHosorusi: MUIIEBbIE MPOAYKTHI, OCHOBBI PAaIlMOHAIBHOIO IHTAHUS, MOIOIINE CpEICTBa,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX

BOJIOKOH.

11 KJTACC

OBIIAA 1 HEOPITAHUYECKAS XUMUS

TeopeTnueckue OCHOBBI XUMHUHU

XUMHYECKUH eMeHT. AToM. SIapo aroma, u30Tombl. DJIEKTPOHHAs 000JI09Ka. DHEPreTHICCKUE
YPOBHH, TMOAYPOBHU. ATOMHBIE opOuTany, s-, p-, d- anementsl. OCOOEHHOCTH pacrpeaeIeHuUs
AJICKTPOHOB IO OPOHMTAIIM B aToMax JJICMEHTOB IIEPBBIX YETBHIPEX IMEPUOAOB. DJICKTPOHHAs
KOH(UTypaius aToMoB.

[Tepuonnueckuii 3akoH U [leprnoanueckas cucrema xumudeckux 3nemeHToB [1. 1. Menneneesa.
Cs3p mepuoauyeckoro 3akoHa M llepuoanueckod cuUCTEMBl XUMHUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOECHHMS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUs
CBOMCTB XUMHUYECKHX DIIEMEHTOB M 00pa3yeMbIX HMH MPOCTHIX U CIOKHBIX BEIIECTB MO TPYyIIIaM

" ICpuoaam. 3HaucHUE NepUOaANICCKOI0 3aKOHA B pa3BUTHUU HAYKH.
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Crpoenue BeniecTBa. XuMudeckasi CBs3b. Bl XMMUUECKON CBA3M (KOBAJEHTHAsI HEMOJIApHAs
U TIOJISIpHAs, WOHHAS, MeTajuimyeckas). MexaHu3Mbl 00pa30BaHUS KOBAJCHTHONW XUMHYECKOU
cBsi3u  (OOMEHHBIH W JOHOPHO-aKUENTOpPHBINM). Bomopomanas  cBsize.  BaneHTHOCTS.
DneKTpooTpULATENbHOCTh. CTEeNEeHb OKUCIEHNS. IOHBI: KAaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOIO W HEMOJIEKYISPHOTO CTPOCHHMS. 3aKOH IIOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBl KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[lonatne o mucnepcHeIX cuctemax. VICTHHHBIE M KOJUIOMAHBIE DPAacTBOpbl. MaccoBas [0Jis
BEILIECTBA B pacTBOpE.

Knaccudukanuss Heopranuueckux coequHeHui. HomeHknaTtypa HEOpraHMYeCKUX BEIECTB.
I'eneTndeckas CBsI3b HEOPraHWMYECKHUX BEIIECTB, IPUHAIICKANUX K PA3ITMYHBIM KJIACCAM.
Xumunyeckass peakiusa. Krnaccuukamuss XUMHUECKMX peakuil B HEOPraHM4ecKoW H
OPraHNYEeCKOM XHMHH. 3aKOH COXPaHEHUsI MAcChl BEIIECTB, 3aKOH COXPAHEHUs W IPEBPAILECHUS
SHEPTHUH NPU XUMUYECKUX PEAKIMIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akropoB. OOpaTHMble peaKIuu.
Xumuueckoe paBHOBecue. (DAaKTOpbI, BIMAIOIMIME HA COCTOSSHHE XUMHUYECKOIO PaBHOBECHS.
[Tpunnun Jle [laTense.

OnexrpoauTtnueckass auccormanus. CunbHble U cinaOble  3iekTposuuThl. Cpega  BOAHBIX
pPacTBOPOB BEILECTB: KUCIIAs, HEUTPAJIbHAS, IIEJIOYHAs.

OKHCANTENTBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIIepUMEHTAJbHBIC METObl M3YYCHHUS BEIICCTB M UX IPEBPAIICHUN: JACMOHCTpalunsa Ta6J'II/II_I

«Ilepnognyeckast cucrema xumudeckux siaeMeHTOB [l. U. MenzaeneeBa», uzydeHue Mojeieu
KPUCTAJUTHYECKUX PEIETOK, HaOJII0ICHUE
Y OIMCaHUE JIEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OMBITOB (Pa3oKEHHUE IMEPOKCHIa BOJOPOIa B
MPUCYTCTBUU  KaTanu3aTopa, ONpEICIIeHHe Cpeabl pacTBOPOB BEIIECTB C  IMOMOIIBIO
YHHUBEPCATBHOTO MHIUKATOPA, PEAKIIM MOHHOTO OOMEHa), MPOBEICHUE MPAKTUUECKON paboThI
«BnustHue pa3auvHBIX GAKTOPOB HA CKOPOCTh XMMHYECKON PEaKITum.

Pacuérnbie 3agaun.

Pacu€tel mo YpaBHCHUAM XUMHYCCKUX peaKHHﬁ, B TOM 4YHUCIIE TCPMOXUMHUYCCKUC paC‘léTLI,
paC‘{éTBI C UCIIOJIB30BAHUECM INOHATHA «MACCOBasdA JOJIA BEIICCTBA».

HeOpFaHI/I‘{CCKaH XHUMHUA

Hemerannsl. IlonoxxeHne HeMETaIOB B Hepnonnqecxoﬁ CUCTCMEC XMMHUYCCKUX OJICMCHTOB ]_I
H. Mengeneera u 0COOEHHOCTHU CTPOCHUA AaTOMOB. ®du3nyeckue CBOMCTBA HEMETAJIOB.

AnnoTponus HEeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaeposaa).
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XUMHUYECKHE CBOMCTBA BAXKHEUIIINX HEMETAIUIOB (TaJIOTE€HOB, Cepbl, a30Ta, (ocdopa, yriepoaa u
KpEMHUSI) M HX COEAMHEHHH (OKCHIOB, KHUCIOPOACOAEpPKAIIUX KHUCIOT, BOJOPOAHBIX
COCIMHEHUI).

IIpuMeHeHNe Ba)KHENIIUX HEMETAJUIOB U UX COCIUHEHUM.

Meramibl. [lonoxkenne merainoB B lleprogmdeckod cHcCTeMe XHMHMYECKMX 3JIEMEHTOB /JI.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢u3nveckue cBoiicTBa MeTauioB. CIUTaBBI METAIOB. DIIEKTPOXUMUYECKUN DSl HANPSHKCHUN
METaJLIOB.

XUMHUYECKHE CBOWCTBA BAXXHEUIITUX METAUIOB (HATPHUH, KaJIWW, KaJbIMI, MarHui, aTlOMAHUN,
LIUHK, XpOM, eJe30, ME/Ib) U UX COCTUHEHHH.

O61ue cnocoObl Noay4eHNs MeTauioB. [I[puMeHeHe MeTauioB B ObITY U TEXHHUKE.

3KCHGDI/IM€HT8JIBHBIC METOJAbI M3YYCHHUA BCIICCTB U HUX HDGBD&HICHI/II\/'H HN3Y4YCHHUEC KOJUICKIUH

«MeTamibl W CIUIaBBI», OOpa3lOB HEMETAJUIOB, pEIICHHWE OHKCIEPHUMEHTANBHBIX —3ajad,
HAOJIIOJICHUE W OTHMCAHHWE JICMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OIBITOB (B3aWMOJICHCTBHC
THAPOKCHUAa allOMUHUSA C paCTBOpaMH KUCIIOT U menoqeﬁ, Ka4YC€CTBCHHBIC PCAKIINN HAa KaTUOHBI
METaJIIOB).

Pacuérhble 3amaun.

Pacuérbl Macchl BemiecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJMUYECTBY BEIIECTBA, MACCe UITU
00BEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIIMU BEHIECTB, Pacu€Thl Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOIYKTOB PEaKLUH, €CIIU OJJHO U3 BELIECTB UMEET MPHUMECH.

XUMUS U )KU3Hb

Ponp xumum B oOecrieyeHHHM 3KOJOTMYECKOM, SHEPreTHYecKol W MHINEeBON 0e30MacHOCTH,
pazBuTuu MeauuuHbl. [loHSATHE O HAy4YHBIX METOJaX IO3HAHUS BEIIECTB M XUMHUYECKHUX
peaKui.

[IpencraBienust 00 OOIMIMX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO MOJYYSHHs Ba)KHEHIINX
BEIIECTB.

UenoBek B MHpPE BEIIECTB M MAaTEPUANIOB: BaKHEHIIME CTPOUTEIbHBbIE MaTepHAIbI,
KOHCTPYKIIMOHHBIE MaTepuajbl, KPacku, CTEKIIO0, KepaMHKa, MaTepHalibl ISl SJICKTPOHUKH,
HaHOMAaTepHallbl, OpPraHMYeCKHe U MUHEPATbHbIC yI0OpEHHUSI.

XUMUS U 37J0pPOBbE YETIOBEKA: MpaBUJIA MCIIOIH30BAHMS JIEKAPCTBEHHBIX MPENapaToB, MpaBuiia
0€e30MmacHOTO UCIOJIb30BaHUS npernaparoB OBITOBOI XUMHH
B MMOBCETHEBHOM KH3HHU.

MexnopeaMeTHbIE CBSI3H.

Peanuzanust MEXIpeaIMETHBIX CBSi3ed NMpU M3ydeHHUH oOIIedl M HeopraHudeckoil xumuu B 11

KJIaCcCC OCYIICCTBIIAICTCA UCPE3 UCIIOJIb30OBAHUC KAaK O6IJ_[I/IX C€CTCCTBCHHO-HAYYHbBIX HOHSITHfI, TaK
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U TIOHATUH, SBISAIOIIUXCA CUCTEMHBIMU JUISl OTAEIBbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKIIA.

OOmre ecTecTBEeHHO-HAYYHbIC MOHATHS: HAay4YHBIH (DaKT, TMIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CHHTE3, Kiaccu(uKanusi, NEepUOJUYHOCTb, HAOMIOACHUE, OSKCIEPUMEHT, MOJICIHPOBAHHUE,
U3MEpEHUE, SIBJICHUE.

®usnka: Marepus, SHEprus, Macca, aroM, O3JIEKTPOH, HIPOTOH, HEHUTPOH, HOH, H30TOIl,
palMOaKTUBHOCTb, MOJIEKYJIA, SHEPI€TUUYECKUN YPOBEHb, BEILECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHUE BEIECTBA, (PU3NYECKUE BEJIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHusM, 3Kkocucrema, ouocepa, MaKpo- U1 MUKpPOIJIEMEHTbI, BUTAMUHBI,
0OMEH BElIECTB B OpraHUu3Me.

I'eorpadust: MuHepabl, FOpHbIE IOPO/IbI, OJIE3HBIE UCKOTIAEMBbIE, TOTUIUBO, PECYPCHI.
TexHosorus:: XuMudeckas: MPOMBIIIJIEHHOCTb, METAJUIYprusi, IMPOU3BOJCTBO CTPOUTEIBHBIX
MaTepHuajgoB,  CEJIbCKOXO3SMCTBEHHOE  MPOW3BOJCTBO,  MHUIIEBas  MPOMBIIIJIEHHOCTb,
(dapmalieBTHUECKass ~ MPOMBIIUIEHHOCTh,  MPOU3BOJCTBO  KOCMETUYECKUX  IpPEnaparos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX ~ MaTepHualioB, AIIEKTPOHHAS MIPOMBIIIIEHHOCTD,

HaAHOTCXHOJIOTHH.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOI' PAMMEI 110 XMMHHN HA
FA30BOM YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUMA

JIMYHOCTHBLIE PE3VYJIbTATHI

®I'OC COO ycranaBiauBaeT TpeOOBAaHUS K Pe3yJbTaTaM OCBOEHUs OOyJaroIIMMUCS MPOrpaMm
cpeaHero oOmero obpa3zoBaHMs (JMYHOCTHBIM, METalpeAMETHBIM M IpeaMeTHbIM). Haydno-
METOJMYECKOW OCHOBOW il pa3pabOTKM IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOEHHUS IMPOrpaMm
cpeaHero o01iero o0pa3oBaHus SABIAETCS CUCTEMHO-/IESTEIbHOCTHBIHN MOAXO0.

B cooTBeTCTBUM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JHMYHOCTHBIX
pe3yabTaTOB OCBOEHMs TMpeAMeTa «XUMHUS» Ha YPOBHE CpEIHEro ooOmero oOpa3oBaHHS

BBIJICJICHBI CJIICAYIOIIHUEC COCTABJIAIOIINC:
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OCO3HAHHE OOYYAIOMIMMHUCSA POCCUICKON TpaXTaHCKOW MICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIILHOCTH U CAMOOIIPEIEIICHUIO;

HaJM4Yre MOTUBAIUU K 00YUYCHHUIO;

[IEJICHATPABJICHHOE DPAa3BUTHE BHYTPEHHHX YOEXJCHUH JUYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULIUNA 6a30BOM HAyKU XUMUU;

FOTOBHOCTb M CIIOCOOHOCTh OOY4YaroIMXCsl PYKOBOJCTBOBAaTbCSI B CBOEH JESITEIBHOCTU
LIEHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAMH, IPUCYIIMMHU LEJIOCTHOM CHCTEME XUMHUYECKOIO
oOpa3oBaHus;

HaJIM4ue MPaBOCO3HAHMS KOJOTMYECKON KYJIbTYpbl M CIIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH
YKU3HEHHBIE IIaHBbI.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS IpeaMeTa «XUMUsS» JOCTUTalTCi B €JUHCTBE y4eOHOH U
BOCITUTATENIbHON JIESTEIIbHOCTU B COOTBETCTBUU C T'yMAaHUCTHYECKUMHM, COIIMOKYJIBTYPHBIMHU,
JyXOBHO-HPABCTBEHHBIMU LEHHOCTAMU M HJ€aTaMH POCCUICKOTO Tpa)kJIaHCKOro OOIecTBa,
MPUHATHIMU B OOILIECTBE HOPMaMH M INpaBUJIaMH TMOBEJEHUS, CIOCOOCTBYIOIIMMHU IMpolieccaM
CaMOIIO3HAHUs, CAMOPa3BUTHUS U HDABCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH 00YUaIOIINXCS.
JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHHMS MpeIMeTa «XUMHUS» OTPaXKaloT CHOPMUPOBAHHOCTH ONBITA
MI03HABATENBHON M NMPAKTHUUECKOW NESATEIbHOCTH OOYYAIOIIMXCS IO peanu3aly NPUHATHIX B
oO11ecTBe LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpak1aHCKOTO BOCITUTAHHSI:

0CO3HaHMs OOYyJarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IPaB U OOS3aHHOCTEH, YBAXKEHHs K
3aKOHY U IIPaBONOPSAKY;

IIPEICTABICHUS. O COLMAIbHBIX HOpPMax M IpaBWIAX MEXJINYHOCTHBIX OTHOIICHUM B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIbHOCTH IPHU CO3JaHUM YYEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U [M03HABATEIbHbIX 3a71ay, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;
CIOCOOHOCTH NMOHUMATh M MPUHUMATh MOTHBbI, HAMEPEHUs, JIOTUKY M apryMEHThl JPYTrux Hpu
aHaJIM3€ Pa3IMYHbIX BUJIOB YUEOHOH eATENBbHOCTH;

2) NaTPHOTUYECKOTO BOCIIUTAHUSL:

LIEHHOCTHOTO OTHOLLIEHUS K UCTOPUYECKOMY U HAyYHOMY HaCJIEUI0 OTEYECTBEHHON XUMUU;
YBaKEHHsI K IpOIlecCy TBOPYECTBA B 00JACTH TEOPUM M NMPAKTHUECKOTO NPUMEHEHUS XUMHH,
OCO3HAHMA TOro, 4YTO JIOCTHXKEHHMS HAyKHM €CThb pe3ylbTaT JUINTENIbHBIX HaOII0JeHUH,
KPOTIOTJIMBBIX 3KCIIEPUMEHTANIBHBIX TOMCKOB, IOCTOSIHHOTO TPYy/Ja YYE€HBIX U IPAKTUKOB;
MHTEpeca U MO3HABATENbHBIX MOTHBOB B MOJIYYEHUH U TOCIEIYIOIIEM aHalln3e HHPOPMAaLUU O
MIEPEIOBBIX JOCTH)KEHUSX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) AYXOBHO-HPAaBCTBCHHOI'O BOCIIUTAHUS:
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HPAaBCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEICHHUS;

CIOCOOHOCTH  OIIGHMUBATh  CHUTyalldd,  CBS3aHHbIE C  XHMHUYECKUMHU  SBICHHSMH,
U TPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUEHTHPYSACh HA MOPAJbHO-HPABCTBEHHBIC HOPMBI H
LEHHOCTH;

TOTOBHOCTH OLIGHUBATh CBOE TIOBEJCHWE M TIOCTYIIKA CBOMX TOBApUINEH C MO3HMIMN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME TIOCIICACTBUN 3TUX MOCTYIIKOB;

4) hopMUPOBaHUS KYJIBTYPbI 3JI0POBbSI:

MOHMMAaHUS LEHHOCTeH 310poBOr0 M 0Oe30macHOro oOpa3a JKM3HH, HEO0OXOAMMOCTHU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3NIECKOMY M IICHXUIECKOMY 3/I0POBBIO;
coOro/IeHrs TpaBl 0€30MACHOTO 0OpAIEHUs C BEIIECTBAaMU B OBITY, TOBCEHEBHOM )KU3HU U B
TPYAOBOM NEATEIBHOCTH;

MOHWMaHUS IEHHOCTH TPABWJI WHAWBUAYAJIFHOTO U KOJUIEKTHBHOTO 0€30MaCHOTO TOBEICHUS B
CUTYaIUSX, YTPOKAIOIINX 3I0OPOBBIO U )KU3HHU JIFOJIEH;

OCO3HAHHS TOCTEICTBHUI W HENPHUITHS BPEOHBIX TPUBBIUEK (YIIOTPEOJICHHS —aJIKOTOJIs,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOTO BOCIIUTAHHUS:

KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTH B y4eOHO-HCCIENOBATENbCKOW  JESATENbHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX AEATEIbHOCTH;

YCTaHOBKH Ha aKTMBHOE y4acTHE B PEIICHUHU MPAaKTUYECKUX 3a/1a4 COLMAIbHON HaNpaBIeHHOCTH
(B pamMKax CBOETO KJiacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3y4YEHUIO Mpodeccuil pa3TuyHOro poja, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHHUSI TPEIMETHBIX 3HAHUHN 10 XUMHUH;

YBaXEHHUSI K TPy, JIOASIM TPYya U pe3yibTaTaM TPYAOBOM AeATEIbHOCTH;

TFOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBHIYaJIbHON TpaeKTopuM 00pazoBaHusi, Oymyliei
npodeccuu U pean3aluyd cOOCTBEHHBIX KU3HEHHBIX TUIAHOB € YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 9KOJIOTHYECKOTr0 BOCIIUTAHUS:

HKOJIOTHUECKHU 11e71ecO00Pa3HOro OTHOLIEHUS K IPUPO/JIE, KAK UCTOYHHUKY CYILIECTBOBAHUS YKU3HU
Ha 3emiie;

MOHUMAaHMS TJI00ATFHOTO XapakTepa HKOJOTHYECKUX MpoOieM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOM CpeJibl;

OCO3HAHMA HEOOXOJMMOCTH HCIOJb30BAaHUS JOCTHXKEHHM XUMHUHM Uil pEIIeHHs BOIPOCOB

palluOHAJIBHOT'O NPUPOAOIIOTIB30BAHUA,

15



AKTUBHOTO HENPUATHUS IEHCTBUM, IPUHOCAIIMX BPEIl OKPYKAIOIIEH IPUPOJHONU Cpele, YMEHUs
MIPOTHO3UPOBATH HEOIArONMPUATHBIE SKOJIOTHYECKUE TIOCIECTBHS MPEITPUHUMACMbIX JeHCTBUI
U NIPeAOTBPAILATh UX;

HaJu4Mus Pa3BUTOTO  DKOJIOTMYECKOTO  MBINUICHMS, OKOJOTMYECKOM KYyJbTYpPBI, OIIbITA
JEATENBbHOCTH  JKOJOTMYECKOM HAIpPaBICHHOCTH, YMEHUS pPYKOBOJCTBOBATBCSI HMH B
[103HABATEIbHON, KOMMYHUKATUBHON U COLIMAJILHOM MPAKTUKE, CIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(pOoOHH;

7) LIEHHOCTH HAYYHOTO MMO3HAHUSI:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKH U 00I1I€CTBEHHOM MPaKTUKU;

MOHUMaHUs crnenupuKd XMMHM KaK HayKd, OCO3HaHMs €€ poiu B (OPMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOI'O MBIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUs 00 OKpYKaIoLIEM
MHpE KAaK O €IMHCTBE IPUPOJBI M YEJIOBEKA, B MO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHny mpodieM COXpaHeHUsl PUPOJIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B O0OCOOON 3HAUMMOCTH XUMHUHU Ui COBPEMEHHOW NMBWIM3AaLMU: B €€
F'YMaHUCTHYECKOW HAIPaBJICHHOCTH M BaKHOW POJM B CO3/JaHWM HOBOW 0a3bl MaTepuanbHOMN
KYJIBTYpBl, PELIEHUHU II100aIbHBIX MIPOOJIEM YCTOHUMBOTO Pa3BUTHS UYEIIOBEUECTBA — ChIPHEBOM,
SHEPTreTUYECKOM, THUIIEBOM M OKOJOTHYECKOW O€30mMacHOCTH, B Pa3BUTUU MEIAUIUHBI,
o0ecrneyeHnn yCIOBHM yCIEIHOro Tpyda U SKOJIOTHYeCKH KOM(OPTHON KU3HU KaXKIOT0 WieHa
o0111ecTBa;

€CTECTBECHHO-HAYYHON IPAMOTHOCTH: IOHUMAHUS CYIIHOCTH METOJ0B ITO3HAHUS, UCIIOJIb3yEMBbIX
B €CTECTBEHHBIX HayKax, CIIOCOOHOCTHM MCIIOJIb30BaTh IIOJIydaeMble 3HAHUS I aHaIW3a U
OOBSICHEHUS SABJIECHUIN OKPYXAIOIIEro MUPA U MPOUCXOAIINUX B HEM U3MEHEHUH, yMEHUs JIeNaTh
00OCHOBaHHBIE 3aKJIIOYEHHS HA OCHOBE HAYYHBIX (PAKTOB M HMEIOIIUXCSA JAHHBIX C LENbIO
IIOJIy4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSATENBHO HCIOJIb30BaTh XMMUYECKHE 3HAHMS JJIs peleHust npolieM B
pEaJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpPECca K MO3HAHUIO U MCCIIEN0BATEIbCKON JESTEIBHOCTH;

TOTOBHOCTH U CHOCOOHOCTHU K HEMPEPHIBHOMY 00pa30BaHMIO U caMO0OpPa30BaHUIO, K AKTUBHOMY
MOJTy4EHHUIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBUM C )KM3HEHHBIMU MOTPEOHOCTIMU;

HMHTepeca K 0COOCHHOCTSIM Tpy/a B Pa3IMUHbIX cepax NpodhecCHOHATBHON e TeTbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATDI
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MeranpeaqMeTHbIe pe3ylnbTaThl OCBOCHHS y4eOHOTO mpenMeTa «XHMHUsS» HAa YPOBHE CpPEIHETo
o0m1ero o0pa3oBaHUs BKJIFOYAIOT:

3HaYMMble Ui (OPMHPOBAHUS MHPOBO33PEHHUS  OOYUAIOMIMXCS  MEXKIUCIHIIMHAPHBIE
(Mex1npeaMeTHbIE) OOLIEHAYYHbIE TOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAyYHOW KapTUHBI MUpa
158 CHCHI/I(l)I/IKy METOJOB IIO3HAHUAA, I/ICHOJH)?:yeMI)IX B €CTCCTBCHHBIX HaYKaX (MaTepI/ISI, BCIIECTBO,
SHEPTHUs, SBJICHUE, MPOLECC, CUCTEMa, HAyJYHBIN (aKT, MPUHLMUI, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIIeI0OBaHNE, HAOIIOICHNEe, U3MEPEHUE, YIKCTICPUMEHT U JIPYTHE);
YHHUBEpCcaJbHble yueOHble AeWcTBUA (IO3HABATENIbHbIE, KOMMYHHUKAaTHBHbBIE, DPETYJISTHUBHBIE),
obecnieunBaronue GopmupoBanue GyHKIIMOHATHLHON TPAMOTHOCTH M COIIMAIBHONW KOMIIETEHITMN
00yJaroImXxcs;

CIIOCOOHOCTE 00yJaronuXxcst HCIOJIb30BaTh OCBOCHHEIE MEXIUCITUTITNHAPHBIE,
MHpOBOSSpeH‘—IeCKI/Ie 3HAHUA U yHI/IBepCa.]'H)HBIe y‘-Ie6HI)Ie )Iel\/'ICTBI/ISI B HOSH&B&T@HBHOﬁ 158
COIIMAIBHON MTPAKTHKE.

MeranpeaMeTHbIe  PE3yJabTAaThl  OTPAXKAIOT  OBJIAQJCHHE  YHUBEPCATBHBIMH  Y4€OHBIMU

IMO3HaBaTCIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU ,HCfICTBHSIMH.

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHU yqe6HBIMI/I IIO3HAaBaTCJIbHBIMU ,HCP'ICTBHHMHZ

1) 6a30oBbI€ JJOTUYECKUE TCHCTBUS:

CaMOCTOSITCIIBHO  ()OPMYJIMPOBATh W aKTyaJUW3HpOBaTh MPOOJEMY, BCECTOPOHHE  e€
paccMaTpuBaTh;

OTIPEICIIATh LU JICATSIBHOCTH, 3a7aBasi apaMeTpbl U KPUTEPHH UX JTOCTHIKEHHUS, COOTHOCHTD
Pe3yIbTATHI JCSITEIBHOCTH C TIOCTABICHHBIMU LICIISIMU;

HCII0JIb30BAaTh IPH OCBOCHUM 3HAHUH NPHUEMBI JIOTHYECKOTO MBIIUICHHS — BBIICIATH
XapakTepHble TMPU3HAKK TOHATHA W YCTaHaBIMBAaTh MX B3aWMOCBS3b, HCIOIH30BAThH
COOTBETCTBYIOIIME MOHITHS I 00BACHEHUS OTJENbHBIX (DAaKTOB U SBJICHHI;

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(UKALIUN BEIIECTB U XUMHYECKUX PEaKIInid;
yCTaHABIUBATh MPUUYNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SBICHUSIMU,

CTPOUTH JIOTHUECKUE pacCyXJIeHus (MHIYKTUBHbBIC, JCIYKTHBHBIC, 1O AHAJIOTHH), BBHISBISTH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYITHpPOBATH BHIBOJBI U

3aKJIIOYCHHU A,
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OPUMEHATH B MpoOIlecce IMO3HAHMS, HCIOJIb3YyeMble B XUMHH CHMBOJMYECKHE (3HAKOBBIC)
MO/IeNH, TPe0OpPa30BBIBATH MOJICIBHBIC MPEICTABICHUS — XMMUYECKHUN 3HAK (CUMBOJI) 3JIEMEHTAa,
XUMUYecKass (QopMylia, ypaBHEHHE XHMHYECKOM peakuu — TPU PELHICHUH Y4eOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3a/1a4, MPUMEHATh Ha3BAaHHBIC MOJICIbHBIC IMPEICTABICHHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPHU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a30BBIC UCCIICIOBATEIIBCKHIE JICHCTBIS:

BJIAJIETh OCHOBAMH METOJIOB HAyYHOTO TIO3HAHUS BEUIECTB U XUMHUUECKUX PEAKIINH;
(bopMynHpOBAaTh ENU U 334l MCCIIEeIOBAHNUS, HCIIOJI30BaTh MIOCTABIICHHBIE U CAMOCTOSTEITLHO
cOpMYIIMpPOBaHHBIE BOMPOCH B KayeCTBE WHCTPYMEHTa TIO3HAHWUS W OCHOBBI IS
(opMUPOBAHHS THITOTE3HI 1O MPOBEPKE MPABHILHOCTH BBHICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HABBIKAMH CaMOCTOSITEIIBHOTO TUTAHUPOBAHHWS W TMPOBEICHUS  YYCHUYECKHUX
HKCTIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUSI HAOJIOAATH 32 XOJOM IpoIlecca, CaMOCTOSTEIHFHO
MIPOTrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCIIEIOBAHUS, COCTABISTh 0OOCHOBAHHBIN OTUET O TMPOJIEIaHHON
pabore;

pHOOpeTaTh OMBIT YICHUIECKON HMCCIIEOBATEIILCKOW M MPOCKTHOM JEATEIIbHOCTH, TIPOSIBIISATH
CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY IMOMCKY METOJIOB PEIIEHMs] NPAaKTUYECKUX
3aJa4, MPUMEHEHUIO Pa3IMYHbIX METOJIOB IO3HAHUS.

3) pabora ¢ uapopmaruei:

OpUEHTUPOBATHCSI B PA3IMUYHBIX MCTOYHUKAX HMH(pOpMalMU (HAy4HO-TIOMYJISIpHasl JUTeparypa
XHUMUYECKOTO COJEp’KaHMs, CIpaBOYHble MOcoOus, pecypcsl VHTepHera), aHalIM3MpPOBATH
MHOOpPMALMIO PA3IMYHBIX BUAOB U (OpPM MNpelncTaBleHHs, KPUTUYECKH OLCHUBATH €&
JOCTOBEPHOCTb U HENIPOTUBOPEUUBOCTD;

(dbopMynupoBaTh 3alpochl W NPUMEHATHh pa3iMyHble METOJAbl IpPU IIOUCKE U OTOOpe
uHpopMaluy, He0OXOAUMOI [UIs BBINOJIHEHUS YUEOHBIX 3a/1a4 ONPEeIEHHOTO TUIIA;
IpUOOpeTaTh OMNBIT MCIOJB30BaHUS HMH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHMAbHYIO (DOpMY IMpeacTaBieHUs HHGPOPMALUU (CXEMBI,
rpaduKy, 1uarpamMMsbl, TaOJIHIIbI, PUCYHKU U APYTHE);

UCIOJb30BaTh HAYYHBIM SI3bIK B KaUeCTBE CPEACTBA MpPU paboTe ¢ XUMHUECKOW MH(popMalMen:
IPUMEHATh MEXIpeIMeTHbIe ((pU3nUecKue U MaTeMaTHYecKhe) 3HaKd U CHUMBOJIBI, (hOPMYIIBI,
ab0peBuaTypbl, HOMEHKIJIATYPY;

HCIIOJIB30BAaTh U HpeO6p8.30BBIBaTB 3HAKOBO-CHUMBOJIMICCKHUEC CPCACTBA HAITIAAHOCTHU.
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OBJIal[eHI/Ie YHUBCPCAJIbHBIMU KOMMYHHUKATHBHBIMHA HCFICTBPISIMPIZ

3aJaBaTb ~ BONPOCHI IO  CYIIECTBY  OOCyXkJaemMol  TeMbl B XOJ€  JMaiora
W/WIKA JTUCKYCCUM, BBICKAa3bIBaTh HJECH, (OPMYIHUPOBATH CBOU MPEIIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUS IIPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C IIPE3CHTALlMEW pEe3yJIbTaTOB II03HABATEIBHOW JEATEIBHOCTH, IIOJY4EHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHKAaMU IPH BBIIOJHEHUHM XHMHYECKOTO
AKCIEPUMEHTA, IPAKTUYECKOW padOThl IO HCCIENOBAHUIO CBOMCTB M3Y4aE€MbIX BEILECTB,
peanu3anuu y4eOHOro IIPOEKTa u (bopMyIMpoBaTH BBIBO/IbI
[0 pe3yapTaTaM IPOBEAEHHBIX HCCICAOBAaHUM IIYTEM COIVIACOBAHMA MO3ULUH B XOJ€

00Ccyx1IeHHsI 1 0OMEHAa MHEHHSIMHU.

OBJ'Ia,HeHI/Ie YHUBCPCAJIBbHBIMU PETYIIATUBHBIMU HGfICTBI/IfIMI/IZ

CaMOCTOSITCJIFHO TUTAHUPOBATh M OCYIIECTBJIATH CBOIO IMO3HABATEIBHYIO JICATCIHHOCTD,
ompenensss €€ e W 3a/a4d, KOHTPOJHMPOBATh M MO0 Mepe HEO0OXOJUMOCTH KOPPEKTHPOBATH
MpeJularaeMblii AJITOPUTM JICHCTBHI NPU BBINOJHEHUH YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BBIOMpaTh Hanbosee A(H(PEeKTUBHBIN CIIOCOO MX PEIICHUs ¢ YIETOM MOTYYCHHUST HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIINSAX;

OCYIICCTBJIATE CAMOKOHTPOJIb CBOCH JSATSIHHOCTH Ha OCHOBE CaMOaHaIN3a U CAaMOOIICHKH.

IMPEAMETHBIE PE3VYIJIbTATDI

10 KJIACC

[IpeameTHbIe pe3ynbTaThl 0CBOEHUS Kypca «OpraHudeckas XuMUsD» OTPAKAIOT:
cOpPMUPOBAHHOCTh MPEJCTABICHUM O XUMHUYECKOW COCTABISIIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUPA, PO XUMHUHU B TIO3HAHUU SIBJICHUU MPUPOJBI, B (POPMUPOBAHUH MBIIUICHUS H
KYJIbTYPbl JIMYHOCTH, €€ (DYHKIIMOHATBLHOM TPAaMOTHOCTH, HEOOXOTUMOW [Uis pelieHus
MPAKTUYECKUX 33/7a4 M HSKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CPEE;

BJIaJICHUE CUCTEMOM XMMHUYECKUX 3HAHUN, KOTOpas BKIIOUAET: OCHOBOIIOJArarolive MOHSATUS
(XMMUYECKHI DJIeMEHT, aToM, OJJIEKTpPOHHAas o00O0JIouKa aToMa, MOJIeKyJla, BaJeHTHOCTD,

ANIEKTPOOTPHUIIATEILHOCTh, XUMHUECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BEpHyTas U
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COKpami€HHasl), MOJIb, MOJSpHAs Macca, MOJSPHBIA OO0BEM, YIJIEPOTHBIA  CKEJeT,
(yHKIIMOHATBHAS TPYINA, PaIUKal, HU30MEpHs, U30MEPhl, TOMOJOTHYECKUN pPsd, TOMOJIOTH,
YIJI€BOJOPObI, KUCIOPOA M a30TCOJAEPIKAIINE COCIUHEHUSI, MOHOMED, IOJUMEDP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COSIMHCHMSI); TEOPUHU U 3aKOHBI (TEOPUS CTPOCHUS OPTaHHIECKUX
BemectB  A. M. byriepoBa, 3akOH COXpaHEHHMs MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHUHU; MHPOBO33PCHUCCKHUE 3HAHUS, JIS)KANIHNE B OCHOBE TIOHUMAaHUS
MPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€30MTaCHOM HCIOJIB30BaHUH BAKHEUIITUX OPraHMYECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH JIeATETHHOCTH YeJIOBEKa,

c(OPMHUPOBAHHOCTh YMCHHI BBISBIISTh XapaKTePHBIC MPHU3HAKK TOHSATUH, yCTaHABIMBATH WX
B3aMMOCBSI3b, HCITOJIB30BATh COOTBETCTBYIONINE TIOHATHS TIPU OIMHMCAHWU COCTaBa, CTPOCHUS U
MPEBPAIICHUN OPTAHUYECKUX COCTUHECHU;

c(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BaTh XHMHUYSCKYI0 CHUMBOJIMKY JUIS COCTABJICHHS
MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHO) (OpMYJT OPraHHIECKUX BEIICCTB
Y YpaBHCHHUU XUMUYECKUX pEaKIUii, U3rOTaBJIMBATh MOJCIA MOJICKYJI OpTraHHYECKUX BEIICCTB
JUTS. WJUTFOCTPAITIHN HX XUMHUYECKOTO M IMTPOCTPAHCTBEHHOTO CTPOCHHS,

cOpMUPOBAHHOCTh YMEHUN YCTAHAaBIUBATh MPHHAUICKHOCTh HM3YYEHHBIX OPraHMYECKUX
BEIIECTB IO HMX COCTaBy U CTPOCHHUIO K ONpeIeNEHHOMY KIacCy/Tpymmne COeAUHEHUN
(YyrneBonopoipl, KHCIOPOA M  a30TCOAEpKalllhe COEAWHEHHUS, BBICOKOMOJIEKYISIPHBIE
COCIMHCHMS), N1aBaTh MM Ha3BaHus 1Mo cuctematudyeckoit HomeHknatype (IUPAC), a Ttakxke
MPUBOJIUTh TPUBUAIbHBIC HA3BaHUS OTAEIbHBIX OPraHMYECKHX BEIIEeCTB (ITUJICH, MPOIMIIEH,
alleTWJIeH, STHJICHIJIMKOJb, TIUIEpUH, (PeHod, (QopMaiblIeruj, aneTaibAeruja, MypaBbHHAsS
KHCJIOTA, YKCYCHasl KHCIIOTa, OJIMHOBAs KUCJIOTa, CTeapUHOBAs KHUCIOTA, III0K03a, (PpyKTO3a,
KpaxMal, IeJUTI0JI03a, TJIUIUH);

chOpPMUPOBAHHOCTh yYMEHHUS OIpPEAeIsITh BHUIbl XUMHUYECKOM CBSI3U B OPraHUYECKUX
coeIMHEHUsX (OIMHAPHBIC U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI IPUMEHSTD IOJIOKEHUSI TEOPUU CTPOCHHSI OPraHUYECKHUX BEIIECTB
A. M. byrnepoBa ansi 0ObsICHEHUS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS;
3aKOH COXPaHEHHs MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh COCTaB, CTPOCHUE, (UBNYECKUE M XUMHUYECKHE
CBOMCTBA TUNHMYHBIX TMPEACTABUTENECH pa3IMUHBIX KIIACCOB OPraHMYeCKHX BEIIeCTB (METaH,
9TaH, STWJEH, MPOMUWJIEH, aleTHieH, OyTraaueH-1,3, meTunOyraaueH-1,3, OEH307, METaHOIN,
ATaHOJ, THJICHTIIUKOIb, TIUIEPUH, (DEHOI, aleTanbAerua, MypaBbHHAsT U YKCYCHasl KUCIIOTHI,

TJIFOKO034, Kpaxmall, LCJUII0JI03a, aMHHOYKCYCHAasA KI/ICJ'IOTa), HIUTIOCTPpUPOBATH T'CHCTUYCCKYHO
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CBSI3b MEXY HUMHU YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIUN C UCTIOIB30BAHUEM
CTPYKTYPHBIX (popmyIt;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEPH30BaTh HMCTOYHUKH YIIIEBOJOPOTHOTO CHIphs (HE(DTH,
MNPUPOJHBIN Tra3, YroJyb), CocoObl WX MEpepadOTKU U MPAKTHYECKOE MPUMEHEHHE MPOIYKTOB
nepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHHI IMPOBOJUTH BBIUYUCIICHUS 1O XHUMHYECKUM YpaBHEHUSM (MaccChl,
00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA MM MPOAYKTa PEAKIHUU IO HM3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO u3 UCXOJHBIX BEILIECTB
WM TMPOJYKTOB peaKun);

chOpMUPOBAHHOCTh YMEHUU BJIAJIETh CHUCTEMOW 3HAHUH 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHMS, UCIOJb3yeMbIX B XHMHH TIPU HM3yYEHUHU BEHIECTB M XHMHUYECKHX SIBJICHUUN
(HaOnrofeHue, W3MEpEHUE, OSKCIEPUMEHT, MOJEIMPOBAHNE), MCIOIb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS ISl IPUHSITHSI PEITIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUIX, CBA3aHHBIX
C BEIECTBAMH M UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHHH COONIOAATh TMpaBUjia TOJB30BAHUS XUMHUYECKOW TOCYAOU U
abopaTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBHUJIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKILHUSMU IO BBIMOJHEHHUIO Ta00PATOPHBIX XUMHUYECKUX OIBITOB;

chOpMUPOBAHHOCTh ~YMEHHUW IUIAHUPOBATh M BBINOJHATH XUMHYECKUH  OKCIIEPUMEHT
(mpeBpalieHuss OpraHuYecKX BEIIECTB MPU HAarpeBaHUH, MOJYUYEHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KayeCTBEHHbIE pEAaKIMU OPraHMYECKUX BELIECTB, JeHaTypauus OelIKoB Mpu
HarpeBaHUH, [[BETHbIC PEaKIUU OEJTKOB) B COOTBETCTBUU C MPAaBWJIAMHU TEXHUKH 0€30MacHOCTU
mpu oOpallleHnu ¢ BelleCTBaMU U J1a0OpaTOPHBIM O0OpYIOBAaHUEM, IPEICTABISTH PE3YIbTAThI
XMMHUYECKOTO DKClepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKIui Hu
(bopMynupoBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB;

chOpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHATU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOi nH(popmalu, IHTEpHET U IPYTHX);
chOpMUPOBAHHOCTh YMEHUH COOIIOAATH MpaBUila SKOJOTHYECKH 11€71ecO000pa3HOTo MOBEACHUS B
ObITYy U TPYAOBOW JAEATEIHHOCTH B IENSIX COXPAaHEHHUS CBOEr0 370POBbS M OKPYXKaromIeu
MPUPOJHOIN Cpelibl, 0CO3HaBaTh OMACHOCTh BO3JEHCTBUS Ha >KMBBIE OPraHU3MBbI ONPEIEIEHHBIX
OpraHMYECKUX BEIIECTB, MOHMMasi cMbich mokaszarens [IJIK, moscHATe, Ha mpuMepax crnocoObl
YMEHBUIEHUS U MIPEAOTBPALIEHUS X BPEIHOTO BO3/IEHCTBUS HA OpPraHU3M UYE€JI0BEKa;

U O0yYaromMXCsl ¢ OTPAaHUYCHHBIMU BO3MOYKHOCTSIMHU 3JI0POBbS: YMEHHE MPUMEHSATH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUECKUX SBICHUN;

JUIS CJETBIX U CIHA0OBUAAIIMX OOYYAIOIIUXCS: yMEHHE HCIOJIb30BaTh pPelbePHO-TOUCUHYIO

cucremy obo3Hauenuit JI. bpaiins mi1s 3anucu Xumuueckux Gopmyi.
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11 KJIIACC

[IpenmeTHbIe pe3yabTaThl OCBOEHUSI Kypca «O011as 1 HeOpraHu4eckasi XUMUs» OTPaXKaroT:
c(OPMHUPOBAHHOCTh TMPEACTABICHUI: O XHMHUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUpA, POJIM XUMHH B TO3HAHWUHU SBJICHUN MPHPOJBI, B (POPMHPOBAHUN MBIIUICHUS U
KYJIbTYpbl JINYHOCTH, €€ (YHKIIMOHAJBHOM TI'pPaMOTHOCTH, HEOOXOIUMOM [Uid pelleHus
MPaKTUYECKUX 3a/Ja4 M SKOJIOTMYEeCKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO M
MPUPOIHOM Cpeae;

BJIAJICHUE CUCTEMOM XMMHWYECKHUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOIIME IMOHATUS
(XMMHUYECKHIT SIEMEHT, aTOM, U30TOTI, S-, P-, 0- AIEKTPOHHBIC OPOUTAIT ATOMOB, HOH, MOJIEKYJIa,
MOJIb, MOJIAPHBIA OOBEM, BaJIEHTHOCTh, JJIEKTPOOTPULIATEIHHOCTh, CTENEHb OKHUCJICHMUS,
XMUMHYECKasi CBS3b (KOBaJEHTHAas, MOHHAs, MeTaJUIMYecKas, BOJOPOAHAs), KpHUCTaNInYecKas
peméTrka, TUOBl  XUMWUYECKHX  PEaKlIMi, pacTBOP,  AJIEKTPOJUTHI,  HEIIEKTPOJIUTHI,
JNEKTPOJUTAYECKAS JIUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBMUTENb, CKOPOCTb XUMHUYECKOU
peakiuu, XUMHYECKOE paBHOBECHE); TEOPUM U 3aKOHBI (TEOpUs AIIEKTPOJIUTUYECKOM
auccouuranuu, nepuoandeckuii 3akon . M. MenaeneeBa, 3aKOH COXpaHEHHUsI MacChl BEIECTB,
3aKOH COXpaHEHUs M MPEBpAllCHUs DHEPTUU MPU XUMHUYECKHX pEeaKusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XWMHH, MHUPOBO33PEHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE INOHUMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOJIOTrMYeCKUe CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYEeHUH U 0e30MacHOM HCIOJIb30BAHUHM Ba)KHEHIIMX HEOPraHWYECKHX BEIIECTB B
OBITY U IPAKTHYECKOHN AESITETbHOCTH YEJIOBEKa;

cOpPMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEepHbIC MPU3HAKU TMOHSATHH, YCTaHABIMBATh HUX
B3aMMOCBSI3b, HCIIOJb30BATh COOTBETCTBYIOLME MOHSTHS NIPU OMNUCAHUM HEOPraHUYECKHUX
BEILIECTB U UX IIPEBPALLCHU;

c(OpMUPOBAHHOCTh YMEHUN UCIOJIH30BaTh XUMUUECKYIO0 CUMBOJIUKY Ul COCTaBICHUS (OpMyI
BEIIECTB U YpaBHEHHH XMMUYECKUX peakuuil, cucrematnueckyro HomeHkinarypy (IUPAC) u
TpPUBHAJIbHBIE HA3BAHUS OTJCIIbHBIX HEOPraHWYECKUX BELIECTB (yrapHbIi ra3, yrJIEKUCIbIH ras,
aMMUax, raiméxas U3BeCThb, Heranl€Has U3BeCTb, IUTHEBAS COJA, IUPUT U JPYTUe);
C(OPMHUPOBAHHOCTh YMEHHMH ONpEAENSATh BaJEHTHOCTh M CTEMEHb OKHCICHHMS XMMHUYECKHX
3JIEMEHTOB B COCJMHEHUSAX PA3IMYHOTO COCTaBa, BUJ XMMHUYECKON CBS3M (KOBaJICHTHAs, HOHHAS,

METAJLIIMYCCKasd, BOI[OpOI[Ha}I) B COCOAMHCHUAX, THII KpI/ICTaHHI/IIICCKOﬁ pCHléTKI/I KOHKPETHOT'O
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BELIECTBA (ATOMHAs, MOJEKYJSpHAs, MOHHAs, METAJUIMUECKas), XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COETUHEHUI;

c(hOpPMHUPOBAHHOCTh YMCHHI yCTaHABIMBATH MPUHAICKHOCTH HEOPTaHMYECKUX BEUIECTB 10 UX
COCTaBy K OMpeAcNEHHOMY KIIAcCy/TpyIe COSOUHEHHH (TPOCThIE BEHIECTBA — METAJUTBI U
HEMETaJITbI, OKCHUJIBI, OCHOBAHMSI, KHCIIOTHI, aM()OTEpHBIC THAPOKCHUIBI, COJIH);
c(hOpPMHUPOBAHHOCTh YMEHHUI PacCKpBIBaTh CMBICI TIepuoandeckoro 3akoHa J[. 1. MenneneeBa u
JEMOHCTPUPOBATH €T0 CHCTEMATU3UPYIONIYI0, OOBSICHUTEIHHYIO U TPOTHOCTHICCKYIO (DYHKITUY;
c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DJICKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKHUX
anemeHToB 1-4 mepuomoB Ilepumonuyueckoi CHUCTEMBI XUMHUYECKHUX  dieMeHTOB  /JI.
U. MenneneeBa, UCHONb3ys MOHSATHA «S-, P-, O-3JEKTPOHHBIC OPOHMTAINY, «IHEPrEeTUYCCKUEC
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHUS CBOWCTB XUMUYECKHUX JJIEMEHTOB U HX
COEIMHEHUH M0 TepuojaM M rpynnam llepnoaudyeckoil CUCTeMbl XUMUYECKHX 3JIEMEHTOB /.
U. Menneneena;

chOpMUPOBAHHOCTh YMEHHM XapakTepH30BaTh (OMHCHIBaTh) OOIIHME XWMHYECKHE CBOWCTBA
HEOPraHMYECKUX BEIECTB Pa3JIMYHbIX KIACCOB, MOJATBEP)KIATh CYIIECTBOBAHUE IM€HETHUECKOM
CBSI3M MEXKJy HEOPTaHWMYECKHMMHU BEIIECTBAMHU C TIOMOIIBID YpPaBHEHHH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIINH;

cOpMUPOBAHHOCTh YMEHHUS KJIacCU(PUIMPOBATh XUMHUYECKHME PEaKIUu 10 pa3IuuHbIM
Mpu3HaKaM (YUCITYy W COCTaBy pPEarupyrolIuX BEIIECTB, TEIIOBOMY 3(h(dEKTy peakiuu,
M3MEHEHHUIO CTETEHEel OKUCIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peaKkly, YYacTUIO KaTaau3aTopa);
cOpPMUPOBAHHOCTh YMEHHI COCTaBJISATh YPAaBHEHMSI PEaKUUN DPA3IUYHBIX THUIIOB, MOJHBIE U
COKpaIEHHbIE YPAaBHEHHUS pEaKlUUid HOHHOTO OOMEHa, YUMTHIBAs YCIIOBHUSA, NMPU KOTOPBIX ATH
peakuuu UAYT 10 KOHIIA;

cOpMUPOBAHHOCTh YMEHUN MPOBOIUTH PEAKIMU, MOATBEPIKAAIOLIME KAYECTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTrAaHUYECKUX BEIIECTB, PACIIO3HABAThH OIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOLIUE
B BOJIHBIX PaCTBOpax HEOPraHUYECKHUX BEIECTB;

chOpPMUPOBAHHOCTh YMEHHH pacKpblBaTh CYIIHOCTb OKUCIHTEIHbHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCPECTBOM COCTaBIICHHS SJIEKTPOHHOTO OanaHca ATHX PeaKIvii;

chOpPMUPOBAHHOCTh YMEHHH OOBSACHATH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEakIuu OT
pa3nuYHbIX (PAKTOPOB; XapakTep CMEMICHHs XWMHUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHeIIHero Bo3neiictus (npunuun Jle [atense);

chOpMUPOBAHHOCTh YMEHHM XapaKTEepH30BaTh XMMHUYECKHE TMPOIECCHI, JIeXKAllue B OCHOBE
MIPOMBIIIJIEHHOTO TOJY4YeHUS CEPHOM KHUCIOTHl, aMMHaka, a Takke Cc(HOpMUPOBAHHOCTH
MpeCTaBICHU 00 OOMIMX HAyYHBIX MPUHIIUINAX M DKOJOTHYECKHX MPOOIeMax XUMUYECKOTO

IMPOU3BOJACTBA,
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c(OPMHUPOBAHHOCTh YMEHHUH NPOBOJIUTH BBIUYMCICHHUS C MCIIOJBb30BAaHHUEM MOHATHS «MaccoBast
JI0JIs1 BELIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHUH Ta30B MPH XUMHUYECKHX PEAKLUAX, MACCHI
BEIIECTBA WM 00bEMA T'a30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce UM 00bEMY OJJHOTO
U3 YYacTBYIOIIMX B PpEaKIMH BEUIECTB, TEIUIOBOro 3(dekra peakiud Ha OCHOBE 3aKOHOB
COXpaHEHHS MACCHI BEIIECTB, IPEBPAILICHHS U COXPAHECHHUS YHEPTUH;

c(OpPMHUPOBAHHOCTh YMEHUU COOJIO/NATh MpaBWiIa TOJB30BAHUS XUMHUYECKOW TIOCYJIO0W |
71a00paTOPHBIM 000PYIOBAaHUEM, a TAKXKE MPaBHIIa OOpPAIICHHUS C BEIIECTBAMH B COOTBETCTBHUHU C
WHCTPYKIUSMH TI0 BBIITOJHEHHIO Ta00PATOPHBIX XUMUYECKUX OTIBITOB;

COPMHUPOBAHHOCTh YMEHWH IUTAHUPOBATh M  BBINOJHATH XUMHUYECKHH  AKCIEPUMEHT
(paznokeHrue MepoKcHIa BOAOPOJa B MPHUCYTCTBUM KaTalu3aTopa, OIPEICIIEHUE CpeJibl
pPacTBOPOB BEIIECTB C MOMOMIBIO YHUBEPCATHHOTO MHINKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKIWH, PEaKkIMH WOHHOTO OoOMEeHa, KayeCTBEHHBIE pPEaKIUh Ha
cynbdar-, kapOoHAT- M XJIOPHI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHHE SKCTIEPUMEHTATBHBIX
3amau no TemaM «Mertamibe»y u «Hemeramnel») B COOTBETCTBHM C TMpaBUJIIaMH TEXHUKU
0€30MacHOCTH MpHu 00pallleHN! ¢ BELECTBAMH U JJAOOPAaTOPHBIM 000PYA0BAHUEM, MTPEJICTABIATh
pe3yabTaThl XUMHUYECKOTO OJKCIIEPHMEHTa B (opMe 3ammcu ypaBHEHHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyJINpPOBATh BHIBOIbI HA OCHOBE 3TUX PE3Y/IbTATOB;

C(OPMHPOBAHHOCTh YMEHMM KPUTHYECKH AaHAIM3MPOBATh XHMHUYECKYI0 HMH(OpMALHIO,
[OJIy4aeMyI0 U3 pPa3HbIX HCTOYHUKOB (CpeICcTBa MaccoBOM KOMMYyHHMKauuu, VHTepHET U
JPYruX);

c(OPMHPOBAHHOCTb YMEHUI COOIIOAATh IPAaBUIa SKOJIOTUYECKH 11€1€CO00pa3HOrO MOBEICHHS B
ObITY M TpPYLOBOM JEATENBHOCTH B IENSAX COXPAHEHHUs CBOErO 3J0POBbS U OKpYKaoLIeH
IIPUPOJHOM Cpesibl, OCO3HAaBaTh ONACHOCTh BO3JECHCTBUS HA JKUBBbIE OPraHU3MBbl ONPEAEIEHHBIX
BelIeCTB, NoHUMas cMblca nokasarens [1JK, noscHATe Ha npumepax crnocoObl yMEHBIIEHUS U
IPEJOTBPAILEHHs] UX BPEIHOTO BO3CHCTBUS HA OPraHU3M YEJI0BEKa;

U1 00y4aroIKXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSMHU 3/I0pPOBbS: YMEHHE NPUMEHATh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METO/AX ITO3HAHUS BELECTB U XUMUYECKUX SBICHUIA;

U CIenbIX W cHalOBHIAIIMX OOYYarOIIMXCS: YMEHHE MCIIOJIb30BaTh PeEbe(PHO-TOUCUHYIO

cucremy obo3HaueHuit JI. bpaitns ns 3anucn Xxumuueckux Gopmyi.
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TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmenoBanue pa3fesnoB v TeM IporpaMmbl KonnyecTBo 4acos DIIeKTPOHHBIE
n/n Bcero| KonTponbhnsbie| [Ipaktng (wappossic)
paboTsl eCKHe oOpasoraTeith
HbIE PECYPCHI
paboThI
Paspnen 1. Teopernyeckue 0CHOBbI OPraHMYeCKON XMMHUH
1.1 |[Ipenmer opranuueckoit xumuu. Teopus cTpoeHus 3
oprannveckux coeaquuennii A. M. byrneposa
Hroro mo pazaeny 3
Pa3zgea 2. YrieBoaopoasbl
2.1 |IlpenenbHbIE YTIEBOIOPOABI — aJTKAHBI 2
2.2 |HempenenbHble yIIeBOIOPOIbI: aJIKCHBI, AJIKAJAUCHBI, AIKUHBI | 6 1
2.3 | ApomaTtuyecKue yrieBoA0POIbI 2
2.4 |IIpupoHble HCTOYHUKH YTIEBOJOPOJOB M UX TepepadoTKa 3 1
Htoro no pazneny 13
Paznea 3. Kuciopojacoaep:kamnue opranndeckue coeuHeHHust
3.1 |Crouptel. deHon 3
3.2 |Anpperuapl. KapOboHoBbie kKuciaoThl. CroskHbIe 3(QUPBI 7 1
3.3 |YrneBoasl 3 2
Hroro no paszneny 13
Pa3nen 4. Asorconepskamue OpraHu4ecKue coeJHHeHHs
4.1 |AmuHbl. AMUHOKHCTOTHL. benku 3
Htoro mo pazneny 3

25




Ne HanmenoBanue pa3feiioB U TeM IIPOrpaMMbl KonnyecTBo 4acoB DNeKTPOHHbIE

n/n Bcero| KonTposnbnsbie| [IpakTtuy (wappossic)

o0pa3zoBarenb
paboThI €CKHue
HbBIE PECYPCHI
paboThl

Paszgea S. BoicokomMoJiekyJIsIpHbIe COCUHEHUS

5.1 |IImactmaccel. Kayuyku. Bonokna 2

Hroro no pazaeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 2

11 KJIACC

Ne HanmenoBanue pasaesnoB v TeM IpOrpamMmel KonnyecTBo 4yacoB DIIeKTPOHHBIE

n/n Bceero| KontpousH | [IpakTnue (wpposbic)
obpa3oBaTeib

ble paboThI CKHE
HBIE PECYPCHI
paboThI
Pasznea 1. Teopernueckne 0OCHOBbI XMMUM
1.1 |Crpoenue atomoB. [lepuoauueckuii 3axkoH u [leproauaeckas 3
cucTeMa XuMu4deckux 3yemenToB /. 1. MenaeneeBa

1.2 |Crpoenue BemecTBa. MHOTOOOpa3ue BEIIECTB 4

1.3 | XuMuueckue peakiuu 6 1 1

Hroro no pazaeny 13

Paznen 2. Heoprannyeckasi XuMusi

2.1 |Meramibl 6 1

2.2 |Hemetays 9 1 1

2.3 |CBsi3p HEOPraHUYECKUX U OPTAaHHUUECKUX BEILIECTB 2

Htoro no pazneny 17

Pasznen 3. Xumus u Ku3Hb

3.1 | Xumus u Xu3Hb 4

Uroro no pazaeny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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