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INOACHUTEJIBHASA 3AIINCKA

ITporpammMa o XMMuM Ha ypOBHE CpeAHEro o01ero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTo 3aK0Ha OT 29.12.2012 Ne 273-D3 «O06 oOpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUH K pe3yJbTaTaM OCBOEHHUs (eaepabHON 00pa30BaTeIbHON MPOrPaMMBbl CPEIHETO
obuiero oopaszosanus (POII COO), npencraBieHHbx B DenepaibHOM roCy1apCTBEHHOM
obpasoBatenbHOM cTangapte COO, ¢ yuérom KoHuenuuu npenogasanus yueOHOro npeamera
«Xumus» B 00pazoBaTenbHBIX opranu3anusix Poccuiickoit dexepannu, peanru3yromux
OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbI, U OCHOBHBIX NOJ0XKEeHUN «CTpaTeruu pa3BUTUs
BocniuTanus B Poccuiickoit @enepanuu Ha nepuog 1o 2025 rona» (Pacnopsxkenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOI0B K pa3pabOTKe MPOrpaMMbl 0 XUMHUH, K OTIPEICICHUI0 00IIei
CTpaTeruu 00y4eHusi, BOCIIMTAHUS U PA3BUTHUSA, O0YUAIOLIUXCS CPEACTBAMH YUeOHOI 0 peiMeTa
«Xumusi» s 10—-11 knaccoB Ha 0a30BOM YPOBHE COCTaBUJIM KOHIENTYaIbHbIE TIOJIOKEHUS
OI'OC COO o B3auM000yCIOBICHHOCTH LieJIeH, CoiepKaHusl, Pe3yIbTaTOB 00yueHHs U
TpeOOBaHUH K YPOBHIO MOJTOTOBKHU BBIITYCKHHUKOB.

Xummnueckoe 00pa3oBaHue, M0Jy4yaeMoe BBITYCKHUKaMU 00111e00pa3oBaTeIbHON
OpraHM3aI|y, ABJIIETCS HEOTHEMIIEMOM YacThIO UX 00pa30BaHHOCTU. OHO CIYXKUT
3aBepIIAIOIIMM 3TAllOM pealn3aluy Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYLIUX LETOCTHOU CUCTEME XUMUYECKOI0 00pa3oBaHusl. DTH LIEHHOCTH
KacaroTcsl M0O3HaHUS 3aKOHOB IPUPO/IbI, POPMUPOBAHMSI MUPOBO33PEHNUS U 00LIEH KyJIbTyphI
YeJIOBEKa, a TAK)KE IKOJIOTMUECKH 000CHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U
npupoaHoi cpene. Peanusyercs xumuueckoe o0Opa3oBaHue 00ydarOIIUXCsl HA YPOBHE CPEIHEr0
o011ero 00pa3oBaHus CPeACTBAMHU yUeOHOTO MpeaMeTa « XUMHUS», COJIepKaHUE U TTOCTPOCHUE
KOTOPOT'0 ONpe/ieNieHbl B MPOrpaMMe 10 XUMHUH € YUETOM CHEM(PUKH HAYKH XUMUH, €€
3Hau€HUs B IO3HAHUM MIPUPOJIBI U B MaTEPUAIIbHOM KU3HU OOIIECTBA, a TAKXKE C YUETOM OOIINX
Heseit 1 MPUHIUIIOB, XapaKTePU3YIOLIMX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHET0 O0IIETo
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMUS Kak 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTpaeT 0co0yio pojib B COBPEMEHHOMN
LUBUJIN3AL1H, B CO3JaHUM HOBOI 0a3bl MaTepuaibHOM KyabTyphl. OHAa BHOCHUT CBOIl BKJIaJl B
(dopMHpOBaHKE PAIIMOHAIIBHOTO HAYYHOTO MBIIIIIEHHUS, B CO3/JaHHE 1IeIOCTHOTO IPECTaBICHUS
00 OKpy»XarollleM MUpe KaK O €JUHCTBE MPUPOJIbI U YEIOBEKa, KOTOPOe POPMUPYETCSI B XUMUU
Ha OCHOBE IIOHUMAaHUS BEIIECTBEHHOI'O COCTaBa OKPY’KAIOILEr0 MUPA, OCO3HAHUS B3aUMOCBS3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIACTSIMU MPUMEHEHHUSI.

TecHO B3aMMOAEHUCTBYS C IPYrMMH €CTECTBEHHBIMHM HayKaMH, XUMHUS CTasla
HEOTHEMJIEMOH YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIIOBUEM YCIIEIIHOTO TPYAA U
KHU3HHU KaXI0ro wieHa obmectBa. CoBpeMeHHas XMMHUs Kak HayKa co3MaTeNbHas, Kak HayKa
BBICOKHMX TE€XHOJIOTHI HalpaBiieHa Ha pellleHne T100aibHbIX MPo0IeM YCTOMUNBOIO pa3BUTHS
4eJI0BEYECTBA — ChIPHEBOM, SHEPIeTUYECKOH, MUIIIEBOH, IKOIOTHUECKOM 0€301MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cooTBercTBUU ¢ 00IIMMH IENSIMU U IPUHITUIIAMU CPEIHET0 00Iero 0opa3oBaHus
conepkanue npeamera «Xumus» (10—11 knaccrl, 6a30BbIi ypOBEHb H3YUEHUS) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY 00YUYaIOIIMXCsl, HEOOXOAUMYIO UM JIJIst
BbIPa0OTKH MUPOBO33PEHYECKUX OPHUEHTHUPOB, YCIICITHOTO BKIIOYEHHUS B )KU3Hb COLIMYMa,
IPOI0IDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocrapnstomuMu npeaMeTa « XUMHUsD ABIISIOTCS 0a30Bble Kypehl — «Opranndeckas
XUMUA» U «O0IIas 1 HEOPraHU4ecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COAEP)KaHUS KOTOPBIX
ABJISIIOTCSI OCHOBBI 0a30BOI HayKH: CUCTEMa 3HAHUI 110 HEOPTraHNYECKOM XUMHUHU (C BKIIIOYEHUEM
3HAaHUH U3 001IeH XMMHUN) U opraHndeckoil xumun. opMupoBaHe JaHHOM CUCTEMbI 3HAHUH
IpU U3yYEHUH IpeaMeTa 00ecrieqnBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIIECTB Ha OCHOBE OOILINX MOHATHH, 3aKOHOB U TEOPUIl XUMHH.
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CtpykTypa comepxkanusi KypcoB — «Opranudeckas Xxumus» u «O011as 1 HeopraHudeckas
XUMU» ¢HOPMUPOBAHA B MPOTrpaMMe MO XMMHUU Ha OCHOBE CUCTEMHOTO MOAX0/1a K U3YUECHHUIO
yueOHOro MaTepuala u 00yCIoBlIeHa HCTOPUUECKA 00OCHOBAHHBIM Pa3BUTHEM 3HAHUN Ha
ornpeAeNéHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKoid XMMHUH BELIECTBa
paccMaTpUBaIOTCS HA YPOBHE KJIACCUUYECKOM TEOPUHU CTPOCHUSI OPraHMUECKUX COCUHEHUH, a
TaK)Ke Ha YPOBHE CTEPEOXUMUYECKUX U JIEKTPOHHBIX MIPEICTABICHHUI O CTPOCHUU BELIECTB.
Caenenus 00 U3y4aeMbIX B Kypce BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIIIEBOIOPOIOB 10
CJIOKHBIX OMOJIOTUYECKU aKTUBHBIX CoeIMHEHU. B Kypce opraHndeckoil XUMHUH MOTY4ar0T
pa3Butre chOpMUPOBAHHBIC HA YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs IEPBOHAYAITBHEBIE
MPEJICTABICHUS O XUMUYECKON CBA3H, KiIacCU(UKAILIMOHHBIX MPU3HAKAaX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKLUH.

[Ton HOBBIM yTJIOM 3peHUS B IpeameTe «XUMus» 0a30BOr0 YpOBHS pacCMaTpPUBACTCS
M3Y4YEHHBIN Ha YPOBHE OCHOBHOI'O 00I1IETO 00pa30BaHus TEOPETHUECKUI MaTepHuall U
dakTosornuecKre CBEACHHs O BEIIECTBAX U XUMUUECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0m1as 1 HeopraHMIeCKass XUMUSD) 00YJAFOIIUMCS TTPEIOCTABIISIECTCS BO3MOKHOCTh OCO3HATh
3HaYEHHE MEePUOTUIECKOr0 3aKOHA C O0OIIETEOPETUYECKUX U METOJOIOTUYECKIX MO3UIHA,
II1y0Ke OHATh HCTOPUYECKOE U3MEHEHNE (QYHKIMI 3TOT0 3aK0Ha — OT 000011aro1Iel 10
OOBSACHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUN O Ba)KHEUILIUX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHUH, a TAK)KE 0 XUMUYECKHUX PEAKIHIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaAHUS
nomnonHsercs B Kypcax 10 u 11 kitaccoB a5eMeHTaMU COAEPIKaHUSL, UMEIOLTUMU
KYJIBTYPOJIOTHYECKUIA U IPUKIIATHON XapaKTep. DTH 3HAHUSI CIIOCOOCTBYIOT TIOHUMAaHHIO
B3aUMOCBSI3M XUMHH C IPYTUMHU HayKaMH, PACKpPBIBAIOT €€ POJIb B MO3HABATEIHLHOUN U
MPAKTUYECKON JEeITeTbHOCTH YeJI0BEeKa, CIIOCOOCTBYIOT BOCITUTAHUIO YBAXKEHUS K MIPOIECCY
TBOpYECTBA B 00JIACTH TEOPUHU U MPAKTUUECKUX MPUIOKEHUN XUMUH, TTOMOTAIOT BBIITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M TUYHOCTHO 3HAYMMBIX MPoOIeMax, CBI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIIMBATh HH(OPMAITUIO U IPUMEHSTH €€ IS MOTIOJIHEHUS 3HAHUM, PEIICHUS
MHTEJUIEKTYaJIbHBIX M 3KCIIEPUMEHTAIBHBIX UCCIIEI0BATEIbCKHUX 3a4a4. B enom coaepxxanue
y4eOHOro npeamMeTa «XUMHS» TaHHOTO YPOBHS U3yUEHUSI OPUEHTHPOBAHO HAa (DOPMUPOBAHUE Y
00y4aroIXCsi MUPOBO33PEHUECKOI OCHOBBI 11 MOHUMaHUS (PUIocohCKux uaen, TaKuxX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTaHUYECKOTO U OPTaHUYECKOr0 MHUPa, 00YCIIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOEHHUEM, TO3HABAEMOCTh MPUPOIHBIX SBJICHUN MyTEM KCIIEPUMEHTA
U PEIIeHUs MPOTUBOPEUN MEKTy HOBBIMHU (DAKTAMU U TEOPETUUECKUMU TPEINOCHUIKaAMH,
OCO3HAHHE POJH XUMUH B PEIICHUH YKOJIOTHUECKUX MPoOIIeM, a Takxke mpodiem cOepekeHus
OYHEPTETUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI  MaTEpHAJIOB.

B nmnane penienus 3a1a4 BOCIIUTAHUS, Pa3BUTHSI U COLIMATU3AIMU 00 y4YarOIINXCS
MIPUHSATHIE MPOTPAMMOM IO XUMHH TTOIXO/IbI K OTIPECIICHUIO COIEPKAHUS U TTIOCTPOSHUS
npeaMeTa mpeaycMaTpUBaOT (OPMUPOBAHNE YHUBEPCAIBHBIX YU€OHBIX AEWCTBUN, MMEIOIINX
0a30BO€ 3HaYEHUE ISl PA3JIMYHBIX BUJIOB JIEATEILHOCTH: PEIICHUS MPoOJIeM, TONCKa, aHAIN3a U
00paboTku nHGOpMaIU, HEOOXOAUMBIX Il TPHOOPETEHUS OIBITA MPAKTUIECKON U
MCCJIEI0BATEbCKOM IeATeTbHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TTIO3HAHUH XUMUH.

B mpakTtuke npemnogaBaHus XMMUHU Kak Ha yPOBHE OCHOBHOTO 00IIIer0 00pa3oBaHus, TaK U
Ha ypOBHE CPEHETO 00IIero 0opa3oBaHus, IPH OMPEACIICHUN COACPKATETHLHOMN
XapaKTEPUCTUKHU LIeTIeH N3YYeHHS IIPEeIMETa HANpPaBIECHUEM MTEPBOCTENIEHHON 3HAYNMOCTH
TpaAULMOHHO pU3HAETCs (opMHpPOBAaHNE OCHOB XUMUYECKOW HAyKH Kak 00JacTu
COBPEMEHHOTO €CTECTBO3HAHMSI, PAKTHUECKOM JIeITETbHOCTH YeJIOBEKA U KaK OJHOTO U3
KOMIIOHEHTOB MUPOBOU KYJIbTYpbl. C METOAMYECKOM TOYKH 3PEHUS TAKOW MOJIX0 K
ONpEIETICHUIO LIeJIeH N3YUYEHUs TIPEAMETA SIBJISIETCS BIIOJIHE OMPAB/IaHHbBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIaBHBIMU LIETSIMH U3yUYeHUs TpeaMeTa « XUMHUS» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBASIOTCS:



e (QopmupoBaHHE CHCTEMbl XUMUYECKUX 3HAHUN KaK BaKHEUIIICH COCTABIIAIONICH
€CTECTBEHHO-HAyYHOM KAPTUHBI MUPA, B OCHOBE KOTOPOH JIEKAT KIIFOUEBBIE TOHATHS,
(dyHIaMeHTAIbHBIC 3aKOHBI U TEOPHH XUMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHHE U
MOHMMAaHHE CYITHOCTHU JOCTYIHBIX 0000IEHNH MUPOBO33PEHUYECKOI0 XapaKkTepa,
03HAKOMJIEHHUE C UCTOPUEN UX PAa3BUTHS U CTAHOBJICHMUS;

e (opmupoBaHuE U pa3BUTHE MPEJCTABICHUI O HAYYHBIX METO/AaX MO3HAHUS BELIECTB U
XUMHUYECKHUX PEaKIHii, HEOOXOUMBIX JIJIsl IPUOOPETEHHs] YMEHUM OPUEHTUPOBATHCS B
MUpE BEIIECTB U XUMUYECKUX SIBJICHUHN, UMEIOIUX MECTO B MPUPOJIE, B TPAKTUUECKOU U
MIOBCEHEBHOM KU3HU;

® pa3BUTHE YMEHUI U CIIOCOOOB JAEATEIBHOCTH, CBSI3aHHBIX C HAOIIOIEHUEM U
00BSICHEHHEM XMMHUYECKOTO IKCIIEPUMEHTA, COOJII0IEHNEM MPaBHII 6€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atuM, copepxarenbHas XapakTEpUCTHKA LENEeH U 3a7a4 U3y4eHus peaMeTa B
Iporpamme o XMMHUH YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU IIPUOPUTETAMHU
B CHUCTEME cpeiHero obmero oopasopanusi. CeroiHs B MPEoJaBaHIN XUMHUH B OOJIbIICH
CTETNEeHH OTAAETCS MPEANOYTECHIE MPAKTUYECKOM KOMIIOHEHTE COJIep>KaHusl 00yueHus,
OPUEHTHPOBAHHOMW Ha MOJIFOTOBKY BBITYCKHHKA 00111€00pa30BaTeIbHON OpraHu3aliy,
BJIQ/ICIONIETO HE HA0OPOM 3HAHUM, a QYHKIIMOHATBEHOM rPaMOTHOCTBIO, TO €CTh ClIoco0aMu U
YMEHUSMH aKTUBHOTO MOJYYCHUS 3HAHUI U PUMEHEHUSI UX B PEATbHOM KU3HU JJIs1 PEIICHUS
MPaKTUYECKHX 3a]1a4.

B cBsi3u ¢ 3TUM 1pu U3yYeHUU NpeaMeTa « XuMush JOMUHHUPYIOIEe 3HAUCHHUE
MPUOOPETAIOT TaKUe 1IeNU U 3a7a4H, KakK:

ajanTtanus o0yJaromuxcs K yCIOBUSIM JUHAMUYHO pPa3BUBAIOLIETOCs MUPA,
dbopMUpOBaHNE UHTEIJIEKTYaTbHO PA3BUTOM TUYHOCTH, TOTOBOM K caMO00Pa30BaHHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY IPUHSTHIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX
JKU3HEHHBIX CUTYAILMIX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM;

¢dbopMupoBaHUE y 00YUarOIIMUXCS KIOYEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHIUH ),
UMEIOIINX YHUBEPCATbHOE 3HAYCHHE IS PA3IMUHbIX BUIOB JIEATEIBHOCTH: PEIICHUS IPOOIeM,
MOMCKA, aHaJTN3a U 00paboTKK MHMOpPMAIUK, HEOOXOIUMBIX JIJIsI TPUOOPETEHUS OTBITA
JIEeATEIbHOCTH, KOTOpasi 3aHUMAaeT BaXKHOE MECTO B TO3HAHUM XMMUH, a TAK¥KE JJII OLEHKH C
MO3UIMI 3KOJOTHYECKON OE€30MaCHOCTH XapaKTepa BIMSHUS BEILIECTB M XUMUYECKHUX MTPOLIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJHYIO CPENLY;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEM
00y4aoMUXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO IIPHOOPETaTh HOBBIC 3HAHUS 110 XUMHHU B COOTBETCTBUH C
JKN3HCHHBIMU HOTpe6HOCT$[MI/I, HCIIOJIb30BaTh COBPEMCHHBIC I/IHq)OpMaHI/IOHHBIe TEXHOJOTHUHU JIs1 ITIONCKa
¥ aHaM3a y4eOHON U HAyYHO-TIOMYJISIPHON HH(OPMAIIMH XUMHIECKOTO COJICPIKAHUS;

(hopMHUPOBaHUE U PA3BUTHE y 00YYAIONIUXCS ACCOIMATHBHOIO U JIOTHYECKOT'O MBIIILICHUS,
HaOJI0JaTeNbHOCTH, COOPaHHOCTH, AKKYPATHOCTH, KOTOPBIE 0COOCHHO HEOOXOANMBI, B YACTHOCTH, TIPH
IUIAHUPOBAHUH U TIPOBEJICHUH XUMHUYECKOTO KCIIEPUMEHTA,

BOCIIUTAHKE y 00YUYarOMIUXCsl YOKIEHHOCTH B T'YMAaHUCTUYECKON HAMPABICHHOCTH XUMUH, €&
Ba)KHOM POJiK B pCIICHUU FJ'IOGEU'II)HBIX HpOGHeM PanoOHAIBHOI'0 IMPUPOJAO0IIOJIB30BaHUA, ITOITOJIHCHUA
SHEPreTHYECKUX PECYpPCOB M COXPAHEHHMS IPUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOANMOCTH
OepeKHOTO OTHOIICHHUS K TIPUPOJIC U CBOEMY 3/I0POBBIO, a TAKKE MPHOOPETEHMS OIBITA HCIIOIb30BAHHS
IMMOJIYYCHHBIX 3HaHWUU [JJIA IMIPUHATHA T'PAaMOTHBIX PEIICHUN B CUTyalluAX, CBA3aHHBIX C XUMUYCCKUMU
SIBIICHUSIMU.

B yueGHOM 11aHe cpeHero oomiero oopa3oBanus NpeaMer « XuMus» 6a30BOTO YPOBHS BXO/IHT B
cocTaB mpeaMeTHOHN obnacti «ECTeCTBeHHO-HAYYHBIE TIPEMETHD.

OO611iee YKo 4acoB, OTBEAEHHBIX JUIsl M3y4YEHHs] XMMHHU, Ha 0a30BOM YPOBHE CPEIHET0 00IIero
oOpa3oBanus, coctaBisieT 68 yacoB: B 10 knacce — 34 gaca (1 vac B Hepenro), B 11 xmacce — 34 vaca (1
4yac B HEJCIIO).



COJAEP/KAHUE OBYYEHUA
10 KUIACC
OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMeT opraHn4YecKOM XUMUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B ITOJIYYCHUN
HOBBIX BEILIECTB U MaTepuanoB. Teopus cTpoeHus opraHuueckux coequnenuii A. M. byrieposa,
e€ ocHOBHbIE N0J10KeHUsA. CTPYKTypHBIE (POPMYJIbl OPraHUYECKUX BellecTB. I'omosorus,
nu3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[TpencraBienue o kinaccudukaluy opraHuyeckux BemecTs. Homenknarypa
OpraHMYECKUX COCIUHEHUN (CUCTEeMAaTUYecKasi) U TPUBUAJIbHbBIE Ha3BAaHUS BAXKHEHUIIINX
IIPEJICTaBUTEINIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCrepUMEHTAJIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPALLECHUI: 03HAKOMIICHHE C
o0pa3laMu OpraHMYecKuX BEIIECTB M MaTepualaMi Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJI
OpraHMYECKUX BEIIECTB, HAOIIOJCHUE U OMKMCAHNE JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjIeHue, OOyIIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKU psA. MeTaH u 3TaH — npocTeimune
NPEICTaBUTEINN aJIKaHOB: (PU3MUYECKHEe U XUMUYECKHE CBOMCTBA (peaKIuy 3aMEICHUS 1
TOpEHNs1), HaX0XKJICHUE B IIPUPOJE, MOTy4YEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUM psia. DTUIIEH U NIPOIUJIEH — IpocTeiine
NPECTaBUTENN AJIKEHOB: (pU3nyeckre 1 XUMUYECKHEe CBOMCTBA (PeaKLMU THAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATalluy, OKUCIICHUS U MOJIMMEpPHU3alllN ), TOIYy4eHUE U IPUMEHEHUE.

Anxanuensl: 6yragues-1,3 u metunoyraauen-1,3: crpoeHue, BaxXHEHIINEe XUMUYECKUE
cBoiicTBa (peakius noauMmepusanun). [loaydeHre CHHTETHYECKOTro KayuyKa U pe3HHBI.

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHUS, TOMOJIOTUYECKUH Psill. ALIETHIIEH —
MPOCTEHIINNA PEICTaBUTENb AIKUHOB: COCTaB, CTPOCHUE, (PU3HUECKHUE U XUMUYECKUE CBOWCTBA
(peakiuu ruIpupOBaHus, ralOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apensbl. ben3on: cocras, cTpoeHue, PU3NUECKUE M XUMUYECKHE CBOMCTBA (peaKInu
raJJoreHUPOBAHUS U HUTPOBAHUS), IOJIyUeHHE U IPUMEHEHue. Tonyon. cocmas, cmpoenue,
@uzuueckue u xumuyecKkue coUCMea (Peakyuy 2an02eHUpoOSaAnUs U HUMPOBAHUSL), NOTYYEHUe U
npumenerue. TOKCUYHOCTb apeHOB. | 'eHeTHYECKast CBSI3b MEXy YIIIEBOJLOPOJaMH,
MPUHAJIEKAITUME K Pa3TUYHBIM KJIaccaM.

[TpupoaHbIe HCTOYHHUKH YTIAEBOAOPOAOB. [IpupoaHbIii ra3 v NOMyTHEIE HEPTIHBIE Ta3bl.
Hedtp u e€ npoucxoxaenue. CriocoOsl nepepadoTku He(TU: IEPEeroHKa, KPEKUHT
(TepMUYECKHiA, KaTaTUTHYECKUiT ), muposu3. [IpoaykTel nepepaboTku HEPTH, UX TPUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U NPOIyKThI €ro nepepaboTKH.

OKCHEpUMEHTAJIBHBIE METO/IbI U3YUEHUS BEIIECTB U UX NIPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KaydykoB U pe3uHbl, koyekiuuu «Hedte» u «Yronb», MogenupoBanue
MOJIEKYJI YTJI€BOJOPO/IOB U TaJOr€HONPOU3BOHBIX, POBEICHHE IPAKTUYECKON pabOThI:
MOJIyYEHHUE 3TUJICHA U U3YYEHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenus no ypaBHEHHIO0 XUMHUECKON peakliuu (Macchl, 00bEMa, KOJIn4ecTBa
MCXOJ/IHOTO BEIIECTBA MJIH MPOYKTA PEaKIH 110 U3BECTHBIM Macce, 00bEMY, KOTUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOJYKTOB PEAKLIUN).

Kucaopoacoaepxamme oprannyeckne coeiMHeHUs!

[TpenensHble OHOATOMHBIE CIUPTHL. METaHOI U 3TAaHOJ: CTPOEHUE, (PU3HUECKUE U
XMMHUYECKHE CBOMCTBA (PEaKLMU C AaKTUBHBIMU METAJIJIaMH, FAJIOT€HOBOIOPOAAMHU, TOPEHHUE),
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npuMeHeHne. BoopoHbie cBA3u MeX Ty MOJIEKYJIaMH cIUpToB. JlelicTBUEe METaHOoIa U 3TaHOoJIa
Ha OpPTraHu3M YEJIOBEKa.

MHOroaToOMHBIE€ CIIUPTHI. DTUIICHTIIUKOIb U TIIMLEPUH: CTPOCHUE, (PU3NYECKHE U
XUMHYECKHE CBOMCTBA (B3aUMOJICHCTBHUE CO IIETOYHBIMU METaJJIaMH, KAaUeCTBEHHAsl PeaKIlis Ha
MHOT'0AaTOMHBIE CIUPTHI). [leficTBue Ha opranu3m uenoBeka. [I[puMenenue riounepuHa u
STUJICHTJIUKOJIS.

DeHoII: CTPOCHUE MOJIEKYIIbI, (PU3NYECKHE U XUMHUECKUE CBOicTBA. TOKCHYHOCTD
denomna. [Ipumenenue genona.

Anbrerunsl U kemonsl. opManbIeru, aleTaabAerH]l: CTpoeHue, (hu3ndeckue u
XUMHUYECKHE CBOIMCTBA (PEaKIMu OKHCIECHUSI K BOCCTAHOBJICHUS, KAYECTBEHHbIE PEAKIIUN),
[IOJIy4YEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeieNbHbIe KApOOHOBBIE KMUCIOTH. MypaBbUHASI U YKCYCHAS KHUCIIOTHI:
CTpoeHue, (pu3nuecKre 1 XUMUIECKHEe CBOMCTBA (CBOWCTBA, OOIIHE IS KiTacca KUCIIOT, PeaKIus
stepudukaimm), noaydyeHue u npumeHenne. CreapuHoOBast U OJIEMHOBAs KUCIIOTHI Kak
IIPEJICTABUTEININ BBICIINX KapOOHOBBIX KMCIOT. Mblja KaK COJIM BBICHIMX KAPOOHOBBIX KUCIOT,
UX MOIOIIEee JIeHCTBUE.

CrnoxHnble 3(hUpbI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX 3()UPOB.
Kupst. I'maponus sxxupo. [Ipumenenue xupoB. bruonorudeckas posb KUpPOB.

YrneBoasl: cocTaB, KiacCH(pUKaNuUs yriieBoI0B (MOHO-, - U moymcaxapusl). ['moko3a —
MPOCTEHIINIA MOHOCAXapua: 0COOEHHOCTU CTPOSHUS MOJIEKYJIbI, (PU3MUYECKHE U XUMUUYECKUE
cBoiicTBa (B3aumozeiicTaue ¢ rugpokcuaom meau(ll), okucienne aMmmMuayHbIM pacTBOPOM
okcuga cepeodpa(l), BocctanoBiaeHUE, OpOKEHHE TITFOKO3bI), HAXOXKICHUE B IPUPOJIE,
npuMeHeHue, onosorunueckas poib. orocunTes. @pyKkTO3a KaK H30MEP TITFOKO3BI.

Kpaxmai u nemitosno3a kak mpupogHbie noimumepsl. CTpoeHne KpaxMaina U HeJUTI0I03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaJa (THApOoJIn3, KaueCTBEHHAs peaklus ¢ HOJIOM).

DKcrepuMeHTaIbHbIE METO bl U3YUEHHsI BELIECTB U MX MPEBPALICHU: IPOBEICHHE,
Ha0JII0/IeHUE U ONTMCaHHE IEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB, KAUYECTBEHHbIE
pEaKIMK OJTHOATOMHBIX CIIUPTOB (OKUCIIeHHe dTaHosa okcugoM Menu(ll)), MHOroaToMHBIX
CIUPTOB (B3auMoielicTBUE TiuLepruHa ¢ ruapokcugom Meau(ll)), anpaernion (okuciaeHue
aMMMa4YHbIM pacTBopoM okcuza cepedpa(l) u runpokcunom meau(ll), B3aumoseiicreue
Kpaxmaja ¢ UOJIOM), TIPOBEJICHHUE MPAKTUIECKOI pabOThI: CBOMCTBA pacTBOPa YKCYCHOM
KHCJIOTHI.

Pacuérnurie 3amaun.

Boruncnenus no ypaBHEHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEUIECTBA WU MPOAYKTa PEaKIIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIUUECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB WM MPOJYKTOB PEAKIIUN).

A3oTconepikaliie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIIOTHI KaKk aM(pOTEpHbIe OpraHnvecKrue coeAuHeHus. Pu3nueckue u
XUMHYECKHE CBOMCTBAa aMMHOKHUCIIOT (Ha MpuMepe riauiuHa). buonornueckoe 3naueHue
aMHHOKUCIOT. [lentuapt.

benku kak mpupoIHbIe BEBICOKOMOJIEKYIISIPHBIE coennHeHust. [lepBudnHas, BTopuyHas 1
TPETUYHAsl CTPYKTypa OeaKoB. XUMHUECKUE CBOICTBA OEIKOB: THAPOJIN3, JeHATypalts,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

DKcrepUMeHTabHbIE METO/IbI N3YUEHHSI BELIECTB U X IPEBpallleHuid: HaOI0ieHue 1
OINMCaHNE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalrs OEIKOB MIPU HarpEeBaHUH, I[BETHbIE
peakiuu OEIKOB.

BbicokomosiekyasipHbIe COeUHEHHUS

OCHOBHBIE TIOHATHS] XUMHH BEICOKOMOJIEKYJISIPHBIX COCTUHEHUI: MOHOMED, TIOJIMMED,
CTPYKTYpHOE 3B€HO, CTETIeHb IMOJIMMEPHU3aLluH, CPEAHSSI MOJIeKysipHas Macca. OCHOBHBIE
METO/IbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHM — IMOJIMMEPU3AIUs U TOJTUKOHICHCAIUS.
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DKcrepUMEeHTaIbHbIE METO/IbI M3YUEHHS BELIECTB U X MPEBPALCHUN: 03HAKOMIICHHUE C
o0pa3amMu IpUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYyKOB.

MexnpeamMeTHbIE CBS3H.

Peanu3zanus MeXIpeIMETHBIX CBSI3€H ITPU M3YyYEHUH OpraHnyeckoil xumuu B 10 kitacce
OCYILIECTBIISICTCS Yepe3 UCTIONb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATHIA, TaK U
MOHSTUM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0u1me ecTecTBEeHHO-HAYYHbIE TOHATHUS: SIBICHUE, HAYYHbIH (DakT, TUIIOTE3a, 3aKOH,
Teopusl, aHAIIU3, CUHTE3, KIaccu(ukaIus, nepuoJu4HOCTh, HaOII0IeHHEe, U3MEPEHUE,
AKCIEPUMEHT, MOJICIIUPOBAHHUE.

®du3nka: MaTepusi, SHEPTusi, Macca, aToM, JEKTPOH, MOJIEKYJIa, DHEPreTUYECKUN YPOBEHbD,
BEIIIECTBO, TEJI0, 00bEM, arperaTHoOe COCTOSIHUE BEIIECTBA, (PU3NYECKHE BETMYMHBI M €AMHUIIBI
WX U3MEPEHUS.

Bbuonorus: xierka, opranusm, 6rocgepa, 0OMeH BEIIECTB B OpraHu3Me, (POTOCUHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PEepMEHTHI).

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

TexHoNOrHs: MUIIEBBIE TPOYKTHI, OCHOBBI PAIIMOHAIBHOTO TUTAHMSI, MOIOIINE CPEJICTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHUE MpenapaThbl, MaTEpPUaJIbl U3 UCKYCCTBEHHBIX M CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMu4ecKui a5ieMeHT. ATOM. S1po aToma, U30TOoMbI. DIEKTPOHHASI 000I0UKa.
DHepreTUUecKue YPOBHH, MOTYPOBHU. ATOMHBIE OpOUTany, S-, P-, d- anemenTbl. OcOOEHHOCTH
pacnpeneseHus EeKTPOHOB 110 OpOUTAISIM B aTOMaxX 3JIEMEHTOB MEPBBIX YETHIPEX MEPHUO/IOB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepnonnueckuii 3akoH u [lepuonnueckas cuctema XUMHU4EeCKuX 31eMeHToB /1. 1.
Menneneesa. CBsi3b IEpUOINYECKOTO 3aKOHA U [Ieproanueckoi CCTEMbI XUMHUYECKUX
anemeHToB Jl. V1. MenzeneeBa ¢ COBpeMEHHON TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHs CBOMCTB XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX U CIOKHBIX BEIECTB
0 TpyNIaM U neprojam. 3HaueHHe NepruoANYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

Crpoenue BeriecTBa. XUMUYECKas CBsI3b. BUIbI XMMHUYECKON CBSI3U (KOBaJEHTHAs
HEMnoJIsipHasl U MOoJIApHasi, HOHHAs!, MeTajinyeckas). MexaHnu3smbl 00pa3oBaHUs KOBaJIEHTHOM
XUMHUYECKOH CBsI3U (0OMEHHBIN M JOHOPHO-aKIENTOPHBINH). BogopoaHas cBsa3b. BaneHTHOCTD.
DIIEKTPOOTPULIATENBLHOCTh. CTENEeHb OKUCIEHUs. IOHBI: KaTHOHBI 1 aHHOHBI.

BemectBa MONIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHHUS. 3aKOH ITOCTOSIHCTBA COCTaBa
BEIECTBA. THITBI KPUCTAIUNIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOKCTBA BEIIECTB OT TUIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTe 0 nUCTIEpCHBIX cucTeMax. MICTUHHBIE M KOJITIOMIHBIE pacTBOPBI. MaccoBast 1015
BEILECTBA B paCTBOPE.

Knaccudukanus Heoprannueckux coeinHeHnil. HoMeHkinaTypa HeopraHu4ecKux
BellecTB. ' eHeTHuecKas CBA3b HEOPraHMYECKUX BELIECTB, IPUHAIEKALINX K Pa3IMYHbIM
KJIACCaM.

Xumnueckas peakius. Knaccudukanus XuMu4eckux peakifii B HEOpraHM4ecKon 1
OpPraHMYECKON XUMUH. 3aKOH COXPAHEHUS MAcChl BEIECTB, 3AKOH COXPAHCHMSI U ITPEBPALLICHUS
SHEPrUM NIPU XUMUYECKUX PEAKIUAX.



CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3inyHbIX (pakTopoB. OOpaTHMbIE PEAKIIHH.
XuMuyeckoe paBHOBecHe. DakTOPBI, BAUAIONINE HA COCTOSTHUE XUMUYECKOTO PAaBHOBECHS.
ITpunnun Jle larense.

OnexTponauTHueckas agucconuanus. CuiibHble U ciaalble 37eKTposinThl. Cpesja BOAHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpallbHas, II€JI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH.

DKCHepUMEHTAJIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX NPEBPALLEHUI: 1EMOHCTpALUs
tabmui «[lepuoauueckas cucrema xumuueckux semenToB /1. . MenaeneeBa», uyuenue
MoJIeNIel KPUCTAIUTMYECKUX PEIETOK, HAOIOJCHUE M OIIMCAHUE IEMOHCTPAIIIOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3yIoKEHUE IEPOKCUAA BOIOPOJIa B IPUCYTCTBUU KaTalln3aTopa,
OIpeZieNIEHUE CPebl PACTBOPOB BELIECTB C TOMOILBIO YHUBEPCAIbHOIO HHIAMKATOPA, pEaKLuu
HMOHHOT0 0OMeHa), MPOBEICHUE IPAKTUYECKOH paboThl «BiusHue pa3nuuHbIX GaKkTOpPOB HA
CKOPOCTb XUMHUYECKOU PEAKIIM».

PacuérHrble 3amaumn.

Pacuérbl o ypaBHEHUAM XMMHUYECKUX PEAKIIUNA, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI,
pPacu€Thl ¢ UCIIOJIB30BAHUEM MOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heopranuveckas xumusi

Hewmeramnsl. [Tonoxxenne Hemeramuios B Ilepuoanueckoil cucreMe XUMHUYECKUX
anemenToB [l. V1. MenzeneeBa u ocobeHHOCTH cTpoeHus: aToMoB. dusnueckue cBoiicTBa
HEMETaJJIOB. AJIJIOTPOIHS HEMETAIUIOB (Ha MpUMepe KUCIIOpoJia, cepbl, hocdopa u yriepoaa).

XVMHYECKUE CBOWCTBA BAKHEHIIINX HEMETAJIOB (TAJIOTCHOB, Cephl, a30Ta, Gocdopa,
yriepoja U KpeMHHUs) U UX COETUHEHUH (OKCHI0B, KUCIOPOACOAEPKAIINUX KHCIIOT, BOJOPOAHBIX
COEJITMHEHUN).

[TpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COEJUHEHUM.

Meramnsl. [Tonoxenue meramios B [leproandeckoit cucTeMe XUMHUYECKUX 2JIEMEHTOB /1.
. Menneneea. OcoOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000104€K aTOMOB MeTailioB. O0mmue
¢uznueckue cBoiicTBa MeTasioB. CryiaBbl METAJUIOB. DJIEKTPOXUMHUUECKUHN PsiJi HAIPSKEHU N
METAJIJIOB.

XUMHYECKUE CBOMCTBA BAKHEUIIINX METAIUIOB (HATPUid, KU, KaJIbIINM, MarHuu,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61ue criocoOb! Moay4YeHus! MeTauioB. [IpuMeHeHne MeTaioB B OBITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METO/BI U3YUEHUS BEIIECTB U UX NPEBPAILECHUN: U3YYEHHE
KOJUIEKIIMK «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAIIIIOB, PELLIEHUE KCIIEPUMEHTAIbHbBIX
3aJa4, HaOJII0/IEHHE U OITUCAHKE IEMOHCTPALIMOHHBIX U J1a00PaTOPHBIX OIBITOB
(B3auMo/ielicTBHE THUIPOKCH/ A AIFOMUHHUSI C PACTBOPAMHU KHUCIIOT U IIeNIouel, KaUeCTBEHHbIE
peaKIMy Ha KaTHOHBI METAIIJIOB).

Pacuérnrie 3amaun.

Pacuérsl Macchl BenecTBa Wi 00bEMa ra30B M0 U3BECTHOMY KOJMYECTBY BEIIECTBa,
Macce Ui 00bEMY OJTHOTO U3 YYaCTBYIOIUX B PEAKIMU BEIIECTB, PACYETH Macchl (00bEMa,
KOJINYECTBA BEIECTBA) MPOIYKTOB PEAKILIMH, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHs 1 KN3Hb

Ponp xumMuu B 00ecrieueHUU 3KOJIOTUIECKOM, YHEPTETUUECKON U MUIIEBON O€30MacHOCTH,
pa3BUTHHM MeOUUHUHBL. [[OHSITHE 0 HAYYHBIX METOJAX MO3HAHMS BEIIECTB U XUMUUECKUX
peaKuui.

[IpencraBnenus 00 0OMKX HAYYHBIX MPUHIIUAIIAX TTPOMBIIINICHHOTO TTOTYYEHUS
Ba)KHEUIIINX BEIICCTB.



YenoBek B MUpPE BEIIECTB U MATEPUAIIOB: BAXKHEHUIIINE CTPOUTEIIBHBIC MAaTEPUAIIBI,
KOHCTPYKLIMOHHBIE MaT€pUaJIbl, KPACKH, CTEKJIO, KEPAMHKA, MaTEPUAIIBI ULl DJICKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMYECKUE U MUHEPAIbHBIEC YI00pEHUSI.

XVMHUS U 300pOBBE YEJIOBEKA: IPAaBUIIA UCIIOJIB30BAHMS JIEKAPCTBEHHBIX IIPENAPATOB,
npaBuiIa 6€30MacHOTO MCIIOJIb30BAaHMSI ITPETIapaTOB OBITOBOM XUMHUH B TOBCEHEBHOM KU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBSI3€H NP N3y4eHUH OOIIeH 1 HEOPraHMYECKOH XUMUH B
11 xyacce ocyIIecTBISIETCS Yepe3 CIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX OHATHH,
TaK U MOHATHU, ABJISIFOIIMXCSI CUCTEMHBIMU JUJISL OTJIEIIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT O
LUKJIA.

OO0111e ecTecTBEeHHO-HAYYHbIE MOHATHUS: HAYYHBIN (DAKT, TUTIOTE3a, 3aKOH, TEOpHs,
aHaJu3, CUHTE3, KJlacCu(pUKalUs, TePUOJUYHOCTh, HAOII0ICHUE, SKCIIEPUMEHT,
MOJEIMPOBAaHUE, U3MEPEHUE, SBJICHHUE.

®dusznka: MaTepusi, SHEPTHUs, Macca, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH, U30TOII,
PaZinOaKTUBHOCTb, MOJIEKYJIA, JHEPIeTUUECKUI YPOBEHb, BEIIECTBO, TEI0, 00BbEM, arperarHoe
COCTOSIHUE BEIeCTBa, (U3NYECKUE BEIUYMHBI U €AMHUIBI UX U3MEPEHUS], CKOPOCTb.

Buosnorus: kierka, opranusm, SKocucTemMa, obnocdepa, MaKpo- 1 MUKPOIIIEMEHTHI,
BUTaMMHBI, OOMEH BELIECTB B OPraHU3Me.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

TexHonorus: Xumu4eckasi IPOMBIIUIEHHOCTb, METAJLTYPIHUsl, IPOU3BOJACTBO
CTPOUTEIIBHBIX MATEPUAJIOB, CEIbCKOXO3SMCTBEHHOE IIPOU3BOJICTBO, IIUIIIEBAs
IPOMBIIIJICHHOCTb, (hapMalieBTUYEeCKasl IPOMBILUIEHHOCTh, TPOU3BOICTBO KOCMETUYECKUX
IIpEenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEPHUAIIOB, JIEKTPOHHAS IPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUU.



ITNIAHMPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XM HA
HbA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA30OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBimuBaeT TpeOOBAaHUS K pe3yJbTaTaM OCBOCHHS 00YyJarOITUMHUCS
IpOTrpaMM CpeAHEro o0IIero 00pa3oBaHusl (IMYHOCTHBIM, METAPEIMETHBIM U TPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM AJisl pa3paOOTKH IJIAHUPYEMbBIX PE3yJIbTaTOB OCBOCHUS
IpOTpaMM CPEAHEro 00IIero 00pa30BaHUs SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBETCTBUHU € CUCTEMHO-AEATEIBHOCTHBIM MOJIX00M B CTPYKTYPE TUYHOCTHBIX
pe3yIbTaTOB OCBOEHUS MpenMeTa « XUMHUs» Ha YPOBHE CPETHEro 001Iero oopa3oBaHus
BBIJICJICHBI CJIEIYIOLINE COCTABISIOLINE:

OCO3HaHUE 00YJAIOITUMUCS POCCUMCKOMN TPaXTaHCKON UICHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMYyue MOTUBALUU K 00yUEHUIO;

I[EJICHAIIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOKICHHUI TUYHOCTH Ha OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPaAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb U CHOCOOHOCTH O0YYarOIINXCs PYKOBOACTBOBATHCS B CBOCH JEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAaMM, MIPUCYILIUMHU LIEIOCTHOM cHCTEME XUMUYECKOTO
o0Opa3zoBaHus;

HaJIMYue MPaBOCO3HAHMS SKOJIOTMYECKON KYJIbTYpPbl U CIIOCOOHOCTH CTaBUTh LIETIHU U
CTPOUTD JKU3HEHHBIC IIJIAHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa « XUMUS» JOCTUTAIOTCS B €IUHCTBE
yueOHOM U BOCIIUTATEIHHON AESITENFHOCTA B COOTBETCTBUU C TYMaHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH U Hi€aJaMH POCCUICKOTO
Tpa)KAaHCKOTO OOIIECTBa, MPUHATHIMU B O0IIIECTBE HOPMAMHU U TIPABHJIaMU TIOBEJICHUS,
CIOCOOCTBYIOLIMMHU MPOIIECCAM CaMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOT'O CTAHOBJICHUS
JUYHOCTH 00YJarOIINXCSl.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS NMpeAMETa « XUMHUS» OTPakatoT cPOPMUPOBAHHOCTD
OTIBITA MIO3HABATEILHOM U MIPAKTHUECKOM eATEIHbHOCTH 00yUaIONINXCs MO pealn3aiu
MPUHSTHIX B OOILECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpakIaHCKOro BOCHMTAHMSA:

OCO3HaHHS 00Yy4arOIIMMUCS CBOMX KOHCTUTYILIMOHHBIX MTpaB U 00s13aHHOCTEHN, YBaXXEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEJICTaBICHUSI O COLMATBHBIX HOPMAaxX M MpaBUiIax MEXINYHOCTHBIX OTHOLLIEHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM NEATEIBHOCTH MPU CO3/IaHUN YUEOHBIX MPOEKTOB,
pelieHnr yu4eOHbBIX U TO3HABATENbHBIX 33/1a4, BEIMOJTHEHHH XUMHUYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTH TOHUMAaTh ¥ IPUHUMATh MOTHUBBI, HAMEPEHUSI, JIOTUKY U apTyMEHTBI JPYTUX
MIPY aHAJIM3€ Pa3INYHBIX BHIOB YUYEOHOU IEATEILHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOLLIEHUS K UICTOPUYECKOMY U HAYyYHOMY HaclEUI0 OT€YECTBEHHON
XUMUU;

YBa)KCHHS K MPOIIECCY TBOPUECTBA B 00JIaCTH TEOPUHU U MPAKTUYECKOTO MPUMEHEHHS
XUMHH, OCO3HAHMSI TOTO, YTO JOCTUKEHUSI HAYKU €CTh PE3YJIbTaT AJTUTENbHBIX HA0II0IeHUH,
KPOMOTJIUBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeCa U MO3HABATEIbHBIX MOTUBOB B ITOJYYEHUHN U NOCIIEIYIOIIEM aHAIN3e
uH(OPMAIIUU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO ITOBEACHHUS;
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CIIOCOOHOCTH OLIEHUBATh CUTYAINH, CBSI3aHHBIC C XUMUYECCKUMHU SIBJICHUSIMU, U
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE MOBEAECHUE U MIOCTYIIKM CBOMX TOBAPUIIEH C MO3UINI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECTBUM STUX TOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHWMAaHUS IEHHOCTE! 3/JOPOBOTO U OE30MacHOT0 00pa3a KU3HH, HE0OXOTUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOuroIeHust TpaBuil 0€301macHOro 00paleHNs C BEIECTBAMU B OBITY, TOBCETHEBHOM
JKU3HU U B TPYAOBOU JE€ATEIbHOCTH;

MOHMMAaHHUS IEHHOCTH MPABIJI WHAUBUIYATLHOTO ¥ KOJUICKTHBHOTO 0€30MacHOTO
MOBEJCHUS B CUTyalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIFOACH;

OCO3HAHUS MOCJIEICTBUM U HETIPUATHSI BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aTKOT OIS,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIETEHTHOCTH B Y4€OHO-HCCIIEI0BATENbCKON eI TENbHOCTH,
00I111ECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JIEATEIbHOCTH;

YCTaHOBKH Ha aKTUBHOE YYacCTHE B PEIICHUH MPAKTUYECKUX 3a7a4 COLUAIbHOM
HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPaKTUUYECKOMY W3YUYSHHIO MPOoGECcCHil pa3TuYHOro poja, B TOM YHCIIe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHUS K TPYAY, JIOAAM TPYyJa U pe3yJibTaTaM TPYIOBOH JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBHUIYAILHOW TPAEKTOPUU 00pa30BaHuUs,
Oynyiieit mpodeccuu U peanu3alnui COOCTBEHHBIX JKU3HEHHBIX MJIAHOB € YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U NMOTpeOHOCTEN 001IeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS

HKOJIOTUYECKHU 11€TIECO00Pa3HOr0 OTHOIICHHUS K MPUPOJIE, KAaK UCTOUHUKY CYIIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAaHUS T100aTBFHOTO XapaKTepa HKOJIOTHUECKUX TTPOOIIEM, BIMSHUS YKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE PUPOJHON U COLMATILHOM CpPE/IbI;

OCO3HAHUS HEOOXOJMMOCTH MCTIOIB30BAHMS JOCTHKEHUN XUMUU JJI PEIICHUS] BOIIPOCOB
palMOHAIBHOTO MPUPOIONOIB30BAHNUS;

AKTHUBHOTO HEMPUATHUS ACUCTBUHN, MPUHOCAIIUX BPEI OKPYKAIOIICH MPUPOTHOU Cpejie,
YMEHHsI POTHO3UPOBATH HEOIATOMIPHUATHBIE SKOJIOTUIECKHE MTOCIEICTBUS MTPEITPUHIMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIU4Ms Pa3BUTOTO HKOJIOTHYECKOTO MBIILJIEHUS, SKOJIOTUYECKON KYIbTYPHhI, ONbITA
JIeATETLHOCTH KOJIOTMYECKOM HAMPABIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCS MU B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COIIMATBLHON MPAKTHKE, CIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOHH;

7) 1EHHOCTH HAYYHOI'0 O3HAHUS:

c(hopMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKU;

MOHUMAaHUS CTICEM(PUKA XUMUHU KaK HAyKH, OCO3HAHUS €€ poiu B (HOPMUPOBAHUH
paIoHaTHHOTO HAYYHOTO MBIILICHUS, CO3/ITAHUU IIEIOCTHOTO MPEICTABICHUS 00 OKPYKAIOIIEM
MUpE KaK O €JUHCTBE MPUPO/IbI U YEIOBEKA, B TO3HAHUH IIPUPOJIHBIX 3aKOHOMEPHOCTEN U
pelIeHrnr IpoOIeM COXPaHEHUsI TPUPOTHOTO PaBHOBECHS;

yOexAEHHOCTH B 0c000H 3HAUMMOCTH XUMUU JJI COBPEMEHHOM LIMBUIIN3AIUU: B €€
I'YMaHHCTUYECKOH HAIIPaBICHHOCTH U BaKHOW POJIM B CO3JJaHUU HOBOM 0a3bl MaTepHabHON
KYJIBTYpBbI, pEIICHUH TTI00aJIbHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHSI YEIOBEYECTBA — CHIPHEBOIA,
DHEPreTHUECKOH, MUIIEBON U HKOJIOTHUECKON 0€30MacCHOCTH, B Pa3BUTHH METUITUHBL,
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00eCreyeHn! yCIOBUH YCIIEITHOTO TPYy/Aa U SKOJIOTHYECKH KOM(POPTHOM KU3HH KaXKI0TO YiIeHa
00111eCTBA;

€CTECTBEHHO-HAy4YHOM I'PaMOTHOCTH: IIOHUMAaHUs CYIIIHOCTH METOJI0B IT0O3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTHU UCIIOJIb30BaTh M10JIy4aeMble 3HAHUS JUIs
aHanM3a U 00BSICHEHNUS SBJICHUI OKPYKAIOLIETO MUPA U MPOUCXOSAIIUX B HEM U3MEHEHHIA,
YMEHHUS J1e1aTh 000CHOBAHHBIE 3aKJIIOYEHUS HA OCHOBE HAayYHBIX (DAKTOB M HMEIOIIMXCS JaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENbHO MCII0JIb30BaTh XUMUUYECKHE 3HAHUS /7S peIlieH s TpodiieM
B PEAIbHBIX KU3HECHHBIX CUTYaLUsIX;

MHTEpEeca K NO3HAHUIO U HUCCIIE0BATENIbCKON ACSTEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M caMO0OPa30BaHUIO, K
AKTUBHOMY IIOJIYYE€HUIO HOBBIX 3HAHUH 110 XMMHUH B COOTBETCTBUU C JKU3HEHHBIMU
MOTPEOHOCTSMU;

UHTEpeca K 0COOEHHOCTSIM TPYZa B PA3JIMUHbIX cepax npodheccnoHaIbHON
JIeSATEIIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIC Pe3yiIbTaThl OCBOCHHS YU4EeOHOTO MpeaMeTa « XUMHUs» Ha YPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HAYUMBIC 1151 (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOMINXCS MEKIUCIUTUINHAPHBIC
(MeXpeIMeTHbIC) OOIICHAYYHBIC MOHSATHUS, OTPAKAIOIIUE EIOCTHOCTh HAYIHON KapTHHBI MUPA
U crienuUKy METO0B TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (MaTepwsi, BEIIEeCTBO,
SHEPTUs, SBJICHHE, MPOIIECC, CUCTEMA, HAYYHBIN (DAKT, MPUHIIMI, TUTIOTE3a, 3aKOHOMEPHOCT,
3aKOH, TEOpHs, UCCIICOBaHUE, HAOIOICHUE, U3MEPECHHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBCPCAJIBHLBIC y‘Ie6HBIC HCﬁCTBHﬂ (HO3HaBaTeJ'II)HI)IC, KOMMYHUKATHBHBIC,
peryasSTHBHBIC), oOecneunBarone GopMupoBanue QyHKIIMOHAIEHOW TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaromuXcs;

CIOCOOHOCTh O0YYAOIIUXCS UCTIOJIb30BAaTh OCBOCHHBIC MK IUCITUTLINHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHBIEC YU€OHBIE IEUCTBUS B TTIO3HABATEIILHON U
COLMAJIbHOW MTPAKTHKE.

MeranpeameTHble pe3yabTaThl OTPAXKalOT OBJIA/IEHUE YHUBEPCATIbHBIMU Y4€OHBIMU
NI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMHU.

OgJiajieHNe YHUBEPCAJIbLHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JeHCTBUSIMH:

1) 6a3oBble JIOrHYecKHe A1eiCTBUSA:

CaMOCTOATEIILHO (POPMYJTHUPOBATh U aKTYaIM3UPOBAThH MPOOIIEMY, BCECTOPOHHE €&
paccMaTpUBaTh;

OTIPENIENIATD IENTN IATSIIbHOCTH, 3a/1aBasi MTapaMeTPhl K KPUTEPHH UX JOCTHIKEHHS,
COOTHOCHTD PE3YJIbTAThI JICATEILHOCTU C MIOCTABJICHHBIMH LIEIISIMU;

HCII0JIB30BATh IMPU OCBOCHHUU 3HaHUU HpI/IéMBI JIOTUYCCKOT'O MBIIIIJICHUS — BBIACIIATH
XapaKTepHbIC IPU3HAKU TIOHATHI U YCTAHABIMBATh UX B3aMMOCBSI3b, UCIIOJIh30BATh
COOTBETCTBYIOIINE MMOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX (1)aKTOB u HBHeHHﬁ;

BBIOUPATh OCHOBAHUS M KPUTCPUH LIS KJIaCCU(DUKAIIUU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABJIIMBATb NPHUYNHHO-CJICACTBCHHBIC CBA3U MECKAY N3YUACMBIMU SABJICHUSMU,

CTPOUTH JIOTUYECKUE PACCYKIACHUS (MHIYKTUBHBIE, I€yKTUBHBIE, 10 aHAJIOTHUN),
BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHSI B PACCMAaTPUBAEMBIX SBICHHSX, POPMYIUPOBATH
BBIBOJbI U 3aKJIIOUYCHU A,

NPUMEHSTH B TIPOIecce TIO3HAHUS, UCTIOIb3yeMbIe B XUMUHU CUMBOJIMYECKHE (3HAKOBHIC)
MOJIEJIH, IPE0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKHUI 3HAK (CHMBOJ) DJIEMEHTA,
XuMH4eckast GopMyia, ypaBHEHHE XUMUYCCKON PEaKIMy — IPU PEIICHUH y4eOHbBIX
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MO3HABATEJIbHBIX U MPAKTUYECKUX 3a7a4, IPUMEHSATh Ha3BaHHbIE MOJIETbHBIE MPEICTABICHUS
JUISl BBISIBJICHUSI XapAKTEPHBIX IPU3HAKOB U3y4aE€MbIX BEIIECTB U XUMHUYECKUX PEAKIIHil.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIQJIETh OCHOBAMH METOJI0OB HAYYHOI'O [TO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUI;

(dbopMynHpOBaTh LETH U 337a4d UCCIIEOBAHUS, UCIIOIB30BATh OCTABICHHBIC U
CaMOCTOSITENIbHO CPOPMYITHUPOBAHHBIE BOIIPOCHI B KAUE€CTBE MHCTPYMEHTA MTO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABIUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BJIQJIETh HABBIKAMH CAMOCTOSITEIbHOTO TUIAHUPOBAHUS U TPOBEACHUS YUEHUUECKHUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBAaTh YMEHUS HA0JII01aTh 32 XOA0M IIPOLECCA, CAMOCTOSTEIILHO
IIPOrHO3UPOBATh €T0 PE3yabTaT, POpPMyYIHPOBATH OOOOIIEHHS U BHIBOIBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIHTaTOB UCCIICOBAHUS, COCTABIISATE 00OCHOBAHHBIN OTYET O MPOJICITAHHON
pabore;

IPUOOPETATh OMBIT YUEHUYECKON UCCIIEeI0BATENICKON U IPOEKTHON JESTEIbHOCTH,
MPOSBIISATH CHOCOOHOCTH U TOTOBHOCTD K CAMOCTOSITEIIbBHOMY MTOMCKY METO/I0B PELICHUS
IPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOOB I103HAHUSI.

3) padora ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UICTOUHUKAX HHPOPMALIUHU (HAyYHO-TIOMYJIsIpHas
JUTEepaTypa XUMHUYECKOT0 COIEp KaHUsI, CIIpaBOYHbIE TOcoOUs, pecypcsl HTepHeTa),
aHaJM3UPOBaTh HH(OPMALIMIO PA3INYHBIX BUAOB U (POPM NpeAcTaBICHUS, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(bopMynHUpoBaTh 3aPOCHl U IPUMEHSATH Pa3InYHble METObI IPU MIOUCKE U 0TOOpE
uH(popMalu, HEOOXOAUMOM /1715 BBINOJHEHUS YU€OHBIX 3a7a4 ONpeAeEHHOTO TUIIA;

nproOpeTaTh ONBIT UCIIOIB30BaHMsI HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (POpMY IpeCTaBIeHNUs HHPOPMALIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAYYHBIN A3bIK B KAUECTBE CPEJICTBA NPH paboTe ¢ XUMUUECKOM
uH(popMalei: IPUMEHATh MEXIpeAMETHbIE ((PU3HUECKUe U MaTeMaTUYEeCKUe) 3HaKu 1
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAJISIIHOCTH.

OBJaieHHe YHUBEPCAIbHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXAaeMOM TeMbI B XOJ€ IUAJOra W/Uil TUCKYCCHH,
BBICKa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIBHO BHIITOTHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IIPE3EHTALMEN PE3YJIbTaTOB M03HABATEIBHOM 1E€ATENBHOCTH, TOJY4EHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM IMPH BBIITOJIHEHUU XUMUYECKOTO
HKCIEPUMEHTA, IPAKTUYECKON pabOThI O UCCIIETOBAHHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanu3anuy yueOHOro npoekTa u GopMyJIupoBaTh BBIBOJIBI 110 pe3yibTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUN ITyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMH.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PeryaIsSTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIBHO INIAHUPOBATh M OCYILLECTBIISITH CBOIO [TO3HABATENBHYIO AESITEIBHOCTD,
omnpezenss e€ ey U 3a7a4u, KOHTPOJIUPOBATh U TI0 MEpe HEOOXOAUMOCTH KOPPEKTUPOBATh
npeJiaraeMblii aITOPUTM JCHCTBHUM MTPU BHIMOJIHEHUH YU4E€OHBIX U HCCIIEI0BATEIIbCKUX 3a/1a4,
BBIOMPATh Harbosee 3PGEeKTUBHBIN CIIOCOO UX PEIICHHs C YIETOM MOTyYeHUs HOBBIX 3HAHUH O
BEIIIECTBAX U XUMHUUECKUX PEAKIIMAX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CaMOAaHaIn3a U
CaMOOLIEHKH.
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IMPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

[TpenmMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHuueckas XuMHUs» OTpa)KaroT:

c(OPMHPOBAHHOCTh IPEACTABIECHUN O XUMUYECKOM COCTaBIISIONIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MUPA, POJIM XUMUH B TIO3HAHUHU SIBJICHUN TPUPO/BI, B (GOPMUPOBAHUN
MBILUIEHHS U KyJIbTYpPbI JINYHOCTH, €€ (PYHKIIMOHAIbHOW I'PaMOTHOCTH, HEOOXOIUMOM /7151
peLIeHHs MPAKTUYECKHX 33/1a4 U HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOILICHHS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BIIQJICHUE CUCTEMOM XMUMHUUYECKUX 3HAHUM, KOTOpask BKIKOYAET: OCHOBOIIOJIATAIOIINE
HNOHATHUS (XMMHUYECKHH JIEMEHT, aTOM, JIEKTPOHHAs 000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
AIIEKTPOOTPHIIATEIIEHOCTh, XUMHUECKAs CBS3b, CTPYKTYpHas opmya (pa3BEpHyTas U
COKpallEHHast), MOJIb, MOJISIpHAsl Macca, MOJIIPHBII 00BEM, YIIIepOIHBIN CKelleT,
(GyHKIMOHaIbHAs IpyIIa, paAuKal, U30MepUs, N30MEPbI, TOMOJIOIMUECKUN Psijl, TOMOJIOTH,
YIJI€BOAOPOABI, KUCIOPO U a30TCOEpIKalllie COSAUHEHHsI, MOHOMED, ITOJIUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHNS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUSI OPraH UuECKUX
BemecTB A. M. ByTnepoBa, 3akoH COXpaHEHHs MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUN; MUPOBO33PEHUYECKUE 3HAHUS, JIS)KAIME B OCHOBE [IOHUMaHUS
OPUYMHHOCTU M CUCTEMHOCTU XUMUYECKUX SBJICHUH, (PaKTOJIOIMYECKUE CBEACHUS O CBOMCTBAX,
coCTaBe, MOJyYeHHH U 0€301MacCHOM MCTIOIh30BAHNHU BAKHEHIITNX OPraHUYECKUX BEUIECTB B OBITY
U MPAaKTHYECKON JesTeIbHOCTH YETI0BEKa;

c(OpMHUPOBAHHOCTh YMEHUH BBISIBJIATH XapaKTepHbIE IPU3HAKYU MOHSATUH, YCTAHABIINBATh
MX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLINE ITOHATHUS IPU ONIMCAHUU COCTABAa, CTPOCHUS U
MPEBPAILLCHUI OPTaHUYECKUX COCTUHECHUM;

c(OpPMHPOBAHHOCTh YMEHUH HCIOIB30BATh XUMUUECKYIO CUMBOJIUKY JUISl COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTO, COKpaI€HHO) (opMysl OpraHNUYECKUX BEIIECTB
Y ypaBHEHUI XMMUYECKUX PEAKIUI, N3TOTABINBATH MOJAEIN MOJIEKYJ OPraHUYECKHUX BEIIECTB
JUISL WJUTFOCTPALIUU MX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOECHHMS;

c(OpMHPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAJICKHOCTh M3YYEHHBIX OPraHMUECKUX
BEIIECTB 10 UX COCTABY M CTPOEHHUIO K ONPENIEIEHHOMY KIIacCy/TpyIIe COeTUHEHHM
(YraeBoJopobl, KUCIOPO/ U a30TCOAEPIKaIINEe COEAUHEHHS], BHICOKOMOJIEKYIISIPHBIE
COCZIMHEHUS ), 1aBaTh UM Ha3BaHUs 10 cuctemMarnieckoil Homenknatype (IUPAC), a takxe
IIPUBOJUTH TPUBUAIbHBIE HA3BaHUS OTJIEIbHBIX OPraHUYECKUX BEUIECTB (ITHIIEH, IIPOMUIIEH,
aleTUJIEH, TUJICHIJINKOJIb, TIUIEPUH, (GeHO, popManbIeru, aleTaibIerui, MypaBbuHas
KHCJIOTa, YKCYCHAs KUCJIO0Ta, OJICMHOBAs KUCIIOTA, CTEApUHOBAst KUCIIOTa, TIII0K03a, PPYyKTO3a,
Kpaxmall, [eJUTI0J103a, TIUIUH);

c(OPMHPOBAHHOCTb YMEHUS ONPEIEIATh BUIbl XUMUYECKOM CBA3H B OPIraHUYECKUX
COEIMHEHUSX (OIMHAPHbBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHUS PUMEHSATH IOJI0KEHUS TEOPUU CTPOSHUS OPraHUYECKUX
BenlecTB A. M. bytiepoBa aist 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEepHU30BaTh COCTAB, CTPOEHUE, (PU3NUYECKe U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH Pa3INYHbIX KJIACCOB OPTaHUYECKUX BELLECTB
(MeTaH, 9TaH, YTUJICH, IPOMIIICH, alleTuieH, OytaaueH-1,3, metmnOyraauen-1,3, 6eH3on,
METaHOJI, 3TaHOJ, TUJICHIJIUKOJb, TTUIEPHH, (PEHOI, alleTaIbAeIH/l, MypaBbUHAs U YKCYCHAs
KHCJIOTBI, IIII0K03a, Kpaxmall, LeJUTI0J103a, aMUHOYKCYCHAsl KUCIIOTA), HITIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEXAY HUIMH YPAaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUECKUX PEAKLIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOpMYT;
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c(OPMHPOBAHHOCTh YMEHUS XapaKT€PU30BaTh HCTOUYHUKH YTIEBOAOPOAHOTO ChIPhS
(Hed T, TPUPOAHBIN Ta3, YTOJIb), CIOCOOBI X MEePEePabOTKH U MPAKTHIECKOE TPUMEHECHUE
IPOJYKTOB EPepadOTKHU;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOJAUTH BBIUMCICHHS 10 XUMUYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEILIECTBA WIIM ITPOJYKTA PEAKLIUU 110 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUH BJIJIETh CUCTEMOU 3HAHUI 00 OCHOBHBIX METO/IaX HAYIHOTO
MO3HAHUS, UCIIOJIb3YEMbIX B XMMHHU MPH U3yYCHUH BEIIECTB M XUMHUUYECKUX SIBJICHUN
(HabmoeHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTMPOBAHUE ), UCIIOJIb30BaTh CUCTEMHBIC
XUMHUYECKHE 3HAHUS [T IPUHATHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUsAX, CBSI3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUH COOIIOIATh MTPaBHIIa MOJIb30BAHUS XUMHUECKOH MOCY10M U
nabopaTopHBIM 000PYI0BAaHUEM, a TAK)KE MTpaBuiIa OOpAIleHHs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBINOJIHATh XUMUUYECKUH SKCIIEPUMEHT
(mpeBpallieHus: OPraHMYECKUX BEIIECTB IPU HATPEBaHUU, MOJYyYCHHUE STHIICHA U U3yUYEHUE €T
CBOWCTB, KQUECTBEHHBIC PEAKIINN OPTaHMUECKUX BEIIECTB, JEHATYpAIHs OSIKOB IpH
HarpeBaHuU, [IBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBHUH C MIPaBUIIAMU TEXHUKH 0€30MaCHOCTH
npy 0OpaIIeHNH C BEIIECTBAMH U J1a0OpaTOPHBIM 000pYIOBAaHUEM, MIPENICTABIISATH PE3yJIbTaThI
XUMHYECKOT0 IKCIIEPUMEHTa B (hOpMe 3alliCH ypaBHEHUIN COOTBETCTBYIOUIUX PEAKIUI U
(GopMyIMpPOBATH BBIBOJIbI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHATU3UPOBATH XUMUYECKYIO HH(OpMAIIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBOi nHopmanuu, UHTEpHET U 1pyrux);

c(OpPMHPOBAHHOCTh YMEHUH cOOII0/1aTh MpaBUIIa 3KOJIOTMYECKH LIEIeco00pa3HOro
MOBE/IEHUS B OBITY U TPYAOBOM JEATEILHOCTHU B IEJIIX COXPAHEHUS CBOETO 3/10POBbS U
OKpYXKarollel MPUPOJHOIN Cpeibl, 0OCO3HABATh ONACHOCTH BO3/IEHCTBUS Ha JKUBBIE OPTaHU3MBbI
onpeeNEHHBIX OPraHNYECKUX BEIECTB, MOHUMAs cMblca nokaszarens [IJIK, noscuaTs Ha
IpUMeEpax crocoObl YMEHbIICHHS U MPEAOTBPAIIEHUS UX BPEAHOIO BO3/I€HCTBHS HA OPraHU3M
YeJI0BEeKa;

JUIs 00y4aroIuXCcs ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbS: YMEHHE IPUMEHSTh
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SBJICHUI;

JUISL CJIENIBIX U CIIa0O0BUAIMX 00yUarOIIUXCsl: YMEHUE HCII0JIb30BaTh PelbeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.

11 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OO0mIas 1 HeopraHu4ecKast XUMUs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPECTABICHUIN: O XUMHUECKOW COCTABJISIONIECH €CTECTBEHHO-
HAyYHOU KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUU SIBIICHUI MPUPOIBI, B HOPMUPOBAHUN
MBIIUIEHUS] U KYJIBTYPbI JINYHOCTH, €€ (PYHKIMOHAIbHOIN rpaMOTHOCTH, HEOOXOAUMOM /ISt
pelIeHus MPAKTHYECKHX 3a7a4u U SKOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CUCTEMOM XUMHUUECKUX 3HAHUM, KOTOpasi BKJIIOYAET: OCHOBOIIOJIAral0IINe
HOHATHS (XUMUYECKHUH SJIEMEHT, aTOM, U30TOTI, S-, P-, d- 3JIEKTPOHHBIC OPOUTAITH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaICHTHOCTD, JIEKTPOOTPUIIATEIEHOCTD, CTENICHB
OKHCJICHUS, XUMUYECKas CBSA3b (KOBAJCHTHAsI, MOHHAS, METAJJIMYECKasi, BOAOPOIHAS),
KPUCTAJUIMYECKas PELIETKA, TUIIBI XMMUYECKUX PEAKIUH, PACTBOP, JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOIUTHYECKAs! TUCCOLMALINS, OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKON peaKluu, XUMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEOpUs
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ANEKTPOIUTUYECKON JUCCOLMALNN, Iepruoanueckuid 3akoH /. 1. MenneneeBa, 3aKk0H
COXPaHEHHUsI MACChl BELIECTB, 3AKOH COXPaHEHUS U IIPEBPALLECHUS SHEPTUHU MPU XUMUYECKUX
peakIusixX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3bIK XUMUHU, MUPOBO33PEHUYECKHE 3HAHUS,
JeXallue B OCHOBE TOHUMAaHUS IPUYUHHOCTH U CHCTEMHOCTH XMMUYECKUX SIBJICHUH,
(aKTOJIOTHUECKUE CBEICHUS O CBOMCTBAX, COCTABE, MOMYYCHUH U 0€30ITaCHOM HCIIOIb30BAHUU
BaXHEHIIIMX HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIBHOCTH YEIIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUH BBISIBJIATH XapaKTePHBIC IPU3HAKYU MOHSATHH, YCTAHABIINBATh
UX B3aHMOCBS3b, UCIIOJb30BAaTh COOTBETCTBYIOIINE MOHATHUS IIPU ONMMUCAHUHA HEOPTAHUYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMHUPOBAHHOCTh YMEHUH HCIOIb30BATh XUMUUECKYIO CUMBOJIUKY IS COCTABIICHUS
(dbopMyIT BEIIECTB U YPABHCHUN XUMHUECKUX PEAKIIUN, CHCTEMAaTHICCKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHaIbHbBIC HA3BAHUS OT/IC/IbHBIX HEOPIraHUYECKUX BEIICCTB (yrapHbIii ras,
YTJIEKHUCIIBIN Ta3, aMMUaK, raiéHas M3BeCTh, HeTalIé¢Has U3BECTh, MUThEBAs COJa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUM OMPEAEISATh BAJIGHTHOCTh U CTENICHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COCIMHEHHIX Pa3IMYHOTO COCTaBa, BUJ XUMHUECKON CBs3H (KOBaJICHTHAs, HOHHAS,
METaJIJINYECKast, BOAOPOIHAS) B COEIMHEHUAX, TUIl KPUCTAIIMUECKON pEeIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJIsIpHAsl, HOHHAs, METAJUTMUECKas ), XapaKTep CPe/ibl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COCTUHEHMI;

c(hOpMUPOBAHHOCTh YMEHUH yCTaHABIMBATH MPUHAAJICHKHOCTh HEOPIrAaHUUYECKUX BEILIECTB
10 UX COCTaBy K OTPeNeIEHHOMY KJIACCY/TPYIIe COeAMHEHUH (IIPOCThIE BEIIECTBA — METAIUIBI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTepHbIE TUAPOKCUBI, COJH);

c(hopMUPOBAHHOCTh YMEHUM PACKPBIBATh CMBICII ITepuoanueckoro 3akona /1. U.
MenneneeBa v IEMOHCTPUPOBATH €T0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO U
MPOrHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPHU30BaATh ANEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 3JieMeHToB 1—4 nepuoaos [leproanueckoit cucreMbl XuMudeckux 3iemenTos 1. U.
MeH iesneeBa, UCTIOb3YsI MOHATHS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAITHY, «IHEPTETHUECKHE
YPOBHMY, OOBACHSITH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUECKHX JIEMEHTOB M MX
COeIMHEHUH 1o nepuoaam u rpynmnam [lepuoandeckoil cucremMbl XuMu4Yeckux 3nemMenToB /1. U.
Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh (OMUCHIBATH) OOINE XUMUIECKHE
CBOICTBa HEOPraHMYECKHUX BEUIECTB Pa3IMYHbIX KJIACCOB, MOJATBEPK/IaTh CYIIIECTBOBAHNE
TEHETUYECKOH CBS3U MEXI1Y HEOPraHUMYECKUMHU BEIIECTBAMU C TOMOLIBIO YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA,

c(OpMUPOBAHHOCTh YMEHUS KIACCH(PHUIIPOBATH XUMUYIECKUE PEAKIIUU TIO0 PA3TMYHBIM
MpU3HaKaM (YUCITy U COCTABY PEarupyroIINX BEIIEeCTB, TEINIOBOMY d(DPEKTy peakiuu,
M3MEHEHUIO CTENCHEeH OKUCIICHHSI DJIEMEHTOB, OOPaTUMOCTH PEAKIIUH, YIaCTHIO KaTallnu3aTopa);

c(hOopMUPOBAHHOCTh YMEHHUM COCTABIISATh YPABHEHUS PEAKIIUNA PA3TNYHBIX THIIOB, TIOJTHBIE
U COKpalIEHHbIC YPaBHEHUS peakliii HOHHOTO 0OMEHA, YYUTHIBAsI YCIOBHS, IPU KOTOPHIX OTH
peaxKuy UAYT 10 KOHLA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJIUTH PEAKIIMH, TIOITBEPKIAIOIITNE KaUeCTBEHHBIH
COCTaB PA3TMYHBIX HEOPTAHMYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM MTYTEM HOHOB,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUH PAaCKPBIBATh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEICTBOM COCTaBJICHHUS SJICKTPOHHOTO OalaHCca ATHX PEaKIIHii;

c(OpMHUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIu OT
pa3au4YHbIX (PaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTtense);
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c(OpPMHPOBAHHOCTh YMEHUI XapaKTepHU30BaTh XUMUYECKHE MTPOLIECCHI, JIEXKAIUE B
OCHOBE ITPOMBIIIIEHHOI'O MOJIY4YEHHUSI CEPHOM KUCIIOThI, aMMHaKa, a TaKke c(hOpMUPOBAHHOCTD
npeCTaBICHUN 00 OOIMX HAYYHBIX IPUHIUIIAX U AKOJOTHYECKUX MPOOIeMax XUMUYECKOTO
IIPOM3BOJICTBA;

c(OpPMHPOBAHHOCTH YMEHUH MMPOBOJANUTH BHIYUCICHHUS C UCIIOIB30BAHUEM TTOHATHS
«MaccoBas J0JIs BEIIECTBA B paCTBOPE», 0OBEMHBIX OTHOILIEHUH Ia30B IPU XUMUYECKUX
pEaKIMAX, MACChI BeIIECTBA WM 00BEMA Ta30B 110 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE
Wi 00bEMY OIHOTO U3 YYaCTBYIOLIMX B pEeaKLUH BELIECTB, TEIIOBOro 3¢ (eKra peakui Ha
OCHOBE 3aKOHOB COXPAaHEHUS MAaCChl BEIIECTB, IPEBPAILIECHUS U COXPAHEHHS SHEPTHH;

c(OpPMHPOBAHHOCTb YMEHUI COOJII01aTh MPaBUJIa MOJIb30BAHUSI XUMUUECKONW OCYI0M U
nabopaTopHbIM 000PYI0OBaHUEM, A TAKXKE MTpaBUiIa OOpaIICHHs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTH YMEHUH IJIAHUPOBATH U BBIMOJHATH XUMHUECKUI SKCIIEPUMEHT
(pa3noxxkeHue nepokcua Bog0poia B MPUCYTCTBUM KaTaJln3aTopa, ONpeIeieHue Cpebl
PacTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCATHHOTO HHNKATOPA, BIUSHUE PA3IMYHBIX (DaKTOPOB
Ha CKOPOCTh XMMHUYECKON peakluy, peakiiui HOHHOIO0 OOMEHa, KaueCTBEHHbIE PEaKIIUU Ha
cynbdar-, KapOOHAT- M XJIOPUA-aHUOHBI, HA KATHOH aMMOHMUSI, PEIICHHE YKCTIEPUMEHTAIBHBIX
3a7a4 o TeMaM «Metauibl» 1 «HemeTtaib») B COOTBETCTBUM € MPAaBUIIAMU TEXHUKH
0€301acHOCTH ITpH OOPAIIEHUH C BELIECTBAMH H J1a00paTOPHBIM 000pyIOBaHUEM, MTPEICTABIIATH
pe3yibTaThl XMMUYECKOT0 3KCIIEpUMEHTa B (hopMe 3aKcy ypaBHEHUH COOTBETCTBYIOIINX
peaxiuii 1 GOpMyIMPOBaTh BHIBOJBI HA OCHOBE ATHX PE3yJbTaTOB;

c(OPMHPOBAHHOCTb YMEHUI KPUTHUECKU aHATM3UPOBATh XUMUYECKYIO HH(OpMAaIHIo,
MOJTy9aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CPEICTBA MaCCOBOM KOMMYHUKANUHU, UHTEpHET 1
JPYTHX);

c(OpMHPOBAHHOCTh YMEHUH COOJIIO/IaTh MTPAaBHJIA SKOJIOTUYECKH 11eJIeCO00pa3HOTO
NOBEJICHUS B OBITY M TPYAOBOM JESITEIBHOCTH B LENIAX COXPAHEHHS CBOETO 3/10POBbsI U
OKpY’Karomiel MpUpOAHOH Cpe/ibl, 0CO3HABATH OMACHOCTH BO3/ICHCTBUS HA KUBBIE OPTaHU3MBI
OTpeIeNIEHHBIX BELECTB, MOHMMas cMblci nokasatens [1JIK, noscHaTs Ha npumepax crnocoOsl
YMEHBIICHHUS U TPEIOTBPAIEHIS UX BPEIHOTO BO3JICHCTBUS HA OPTaHU3M YeJIOBEKa;

JUIs 00y4aroIuXCcs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMU 3/10pPOBbSI: YMEHHE IPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MTO3HAHMUS BEIIECTB U XMMUYECKHX SIBIICHUIA,

JUISL CJIETIBIX U CIIa0O0BUAIMX 00yUarOIUXCsl: YMEHHE UCII0JIb30BaTh pelibe(HO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne ni/n

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

Bcero

Konrpoabubie  IIpakTuyeckue

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PECYPCHI

padoThI padoThI
Pasznesa 1. TeopeTuyeckne OCHOBbI OPraHUYEeCKOM XMMUM
[Ipenmer opraHuyecKO XUMUU. bubmuorexa [JOK
1.1 Teopust CTpoeHUsT OPraHUUECKUX 3 https://lesson.academy-
coenuHenuii A. M. Bytieposa. content.myschool.edu.ru/04/10
Wroro mo pazneny 3
Pa3nea 2. Yruaesogopoasbl
[IpenenbHbIE YTIEBOIOPOIBI — bubmorexa [IOK
2.1 ATKAHLL 2 https://lesson.academy-
' content.myschool.edu.ru/04/10
HenpenenbHbie yrneBogopoasl: bubmorexa HOK
2.2 AUTKEHbL, ATKATHEHbL, ATKHHBI ' 6 1 https://lesson.academy-
’ ’ ' content.myschool.edu.ru/04/10
bu6mmoreka [JOK
2.3 ApomaTnyeckue yrieBoa0pOIbI. 2 https://lesson.academy-
content.myschool.edu.ru/04/10
IIpupoaHble HICTOYHUKHU bubmiorexa LIOK
2.4 PHpOAL 3 1 https://lesson.academy-
YTIICBOTIOPOIOB  HX NIEpepadoTka, content.myschool.edu.ru/04/10
Hroro mo pasneny 13

Pasznea 3. Kucaopoaconepskamnue opranndyeckie coeIuHeHust

3.1

Cnuprtel. enon.

3

bu6mmorexa [IOK
https://lesson.academy-
content.myschool.edu.ru/04/10
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Anpaerunpl. KapOOHOBBIE KUCITOTHI.

bu6mmoreka [IOK

3.2 CrosabIe ShHpE! 7 https://lesson.academy-
PBL content.myschool.edu.ru/04/10
bu6mmoreka [IOK
3.3 VTieBo bl 3 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazaeny 13
Pa3nen 4. A3oTcoep:kaiue OpraHu4ecKue coeJHHeHHs
bu6mmoreka [IOK
4.1 AMUHBI. AMUHOKHCIOTBL. Benku. 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Utoro no pazneny 3
Pa3zaea S. BbicokoMoOJIeKY/JISIPHBIE COeIMHECHUS
bubmuorexa [JOK
51 [Tnactmaccer. Kayuyku. BonokHa. 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Uroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I1O 34 3

I[TPOTPAMME
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11 KJIACC

KoanuecTBo yacon

JJIeKTpOHHBIE (HU(pPOBLIE)

Ne /i HaunmMeHoBaHUe pa3iesioB U TeM MPOrPaMMBbI Beero KoHTpoJbHbIE IIpakTHyeckue 06PA30BATEILHBIE PECYPChI
padoTHhI padoThI
Pa3gen 1. TeopeTnyeckue 0CHOBbBI XUMHH
Crpoenne aToMoB. [leproamaecKkuii 3aK0H 1 Bbubmorexa [IOK
1.1 [epuoaudeckast CHCTEMa XUMHUYECKAX DJIEMEHTOB 3 https://lesson.academy-
. 1. Menneneesa. content.myschool.edu.ru/04/11
Bbubanoreka [JOK
1.2 Crpoenue BemiectBa. MHOr00Opasue BEIIECTB. 4 https://lesson.academy-
content.myschool.edu.ru/04/11
Bbubanoreka [JOK
1.3 XUMHUYECKUE PEaKIIUH. 6 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro no pasnery 13
Pasnen 2. Heopranuyeckasi XuMus
Bubmmoreka IIOK
2.1 MerTamisl. 6 1 https://lesson.academy-
content.myschool.edu.ru/04/11
Bubnmoreka IIOK
2.2 Hemerasl. 9 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
butnuoreka IIOK
2.3 CBs13b HEOPraHMYECKUX U OPraHMYECKUX BEIECTB. 2 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro no pazneny 17
Paznen 3. Xumus u ’Ku3Hb
bubnuoreka IJOK
3.1 XUMUSL U KU3HD. 4 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro no pasneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 2 3
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHUH

CdopMupoBaHHOCTD MPEICTABICHUI 0 XUMUYIECKOW COCTABIISIONIEH
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, POJIH XUMUH B [IO3HAHUU
SIBIICHUH TIPUPOJIBI, B (DOPMUPOBAHUH MBIIIJICHUS U KYJIbTYPBI
JUYHOCTH, €€ QyHKIIMOHATHHOU IPaMOTHOCTH, HEOOXOIUMOM N5t
pEIICHUS TPAKTUYECKUX 33]1a4 M KOJIOTHYECKH 00OCHOBAaHHOTO
OTHOIICHHSI K CBOEMY 3/I0POBBIO U IIPUPOJHOM Ccpejie.

1.2

BrnaneHnue cucteMoil XMMMUYECKUX 3HAHUM, KOTOpask BKIIIOYACT:
OCHOBOIIOJIATral0IME NOHATHUS (MOJIEKYJIA, BaJIECHTHOCTD,
AJIEKTPOOTPHULIATEILHOCTD, CTEIIEHb OKUCIICHNS, XUMUUYECKasl CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YITICPOIHBINA CKEJET,
(byHKLMOHAIBbHAS IPYIIA, pajuKajl, H30MepUsl, U30MEpHI,
TOMOJIOTHYECKUH Psll, TOMOJIOTH, YIJIEBOAOPOIBI, KUCIOPOI- U
a30TCOo/IepIKalllie COSIUHEHNS], OMOIOIMYECKHY aKTUBHBIE BEILIECTBA
(YyraeBosl, )KUpbI, OETIKK), MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMUS] ); TEOPUU U 3aKOHBI (T€OpHUs
XMMUYECKOIo cTpoeHus oprannyeckux BemectB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3BIK XHUMHU, q)aKTOJIOFI/I‘IGCKI/Ie
CBEJIEHUS O CBOMCTBAX, COCTaBE, MOJTYYEHUHU U O€30I1aCHOM
HWCIIOIB30BAHNT BAKHEHIITX HCOPTraHNYCCKUX U OPTraHNYCCKUX
BEIIECTB B OBITY U NIPAKTUYECKOH JIeSTETbHOCTH YellOBeKa.

1.3
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CdopMupoBaHHOCTH YMEHH BBISBISATH XapaKTEPHbIE MPU3HAKH
MOHATHH, yCTAHABIMBATh UX B3aWMOCBS3b, UCIIOJIb30BaTh
COOTBETCTBYIOLIME IMOHSTHUS IIPU ONMCAHUU COCTaBA, CTPOEHHUS U
MPEBPAIICHUN OPTraHUYECKUX COCTUHEHUMN.

c(hOpMHUPOBAHHOCTh YMEHUH UCTIOIH30BaTh XUMHUIECKYIO CHMBOJIHKY
JUTSL COCTABIICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaméHHoM) (popMys1 OpraHNnYECKUX BEIIECTB U YpaBHEHUH
XUMHUYECKUX PEaKINii, U3rOTaBIUBATh MOJIEIIH MOJICKYIT
OpPTaHWYECKHUX BEIIECTB JUTS WJUTFOCTPAITUN HX XUMUYECKOTO H
MIPOCTPAHCTBEHHOTO CTPOCHHUSI.

1.5

ChopMupoBaHHOCTh YMEHUN YCTaHABIMBATh IPUHAIIIC)KHOCTD
M3YYEHHBIX OpPraHMYECKHUX BEIIECTB [0 UX COCTaBY U CTPOEHUIO K
orpenie€éHHOMY KJlaccy (TpyIIe) COeAMHEHUH (YTriIeBO10POIbI,
KHCJIOPOJ U a30TCOAEPIKAIINE COCTUHEHNUS, BBICOKOMOJICKYJIISIPHbIE
COEIMHEHU ), 1aBaTh UM Ha3BaHU 110 CUCTEMAaTUYECKON

nomenkiarype (IUPAC) .

1.5

CdopMupoBaHHOCTb YMEHHUSI ONPENEISATh BUIbI XUMUYECKON CBS3H B
OpraHUYECKUX COCAMHEHUSX (OAMHAPHBIC U KPATHBIE).

1.6

CdopMupoBaHHOCTb YMEHHUSI IPUMEHSTH: MOJIOKEHUS TEOPUU
CTpOEHUs opranndeckux BemiecTB A.M. BytnepoBa aist 00bsIcCHEHHS
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3aBHCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH
COXpaHEHHsI MACChI BEIIECTB.

VYraeBonopossl. Kuciopoacoaepikaiiye 1 a30TcoiepKarinue
OpraHu4ecKHe CoeIMHEHUS. BRICOKOMOJICKYIISIPHBIC COSAMHEHUSI.

2.1

2.2

2.3

2.4

ChopMHPOBaHHOCTH YMEHHUH IPUBOIUTH TPUBUAILHBIC HA3BAHMS
OT/ICNIbHBIX OPTAHUYECKUX BEIIECTB (3TUJICH, MPONUJICH, alleTUIICH,
ATUJICHTIIUKOJIb, TIUIEPUH, PeHOI, (hOpMaIbIeTH I, alleTAIbICT I,
MypaBbUHas KUCJIOTA, YKCYCHAsI KUCIIOTA, OJICMHOBAs KUCIIOTA,
CTeapuHOBAas KUCIIOTa, TIII0K03a, PPYKTO3a, KpaxmMall, [eJUTI0II03a,
TJIUIINH).

CdopMupoBaHHOCTh YMEHHI XapaKTepU30BaTh COCTAB, CTPOCHUE,
(U3UYECKHE U XUMHUYECKUE CBOMCTBA TUITMYHBIX MPEACTaBUTEICH
Pa3IMYHBIX KJIACCOB OPraHUYECKHUX BEIECTB (METaH, 3TaH, STUJIEH,
MPOIWJIEH, alleTuieH, OyTaaueH-1,3, metunOyranuen-1,3, 6eHzoun,
METaHOJI, 3TAHOJI, STUJIICHTIIUKOIb, TTUIEPUH, (PEHOJI, alleTaIbICTU]I,
MypaBbUHas U YKCYCHAsl KUCJIOTHI, INIF0K03a, Kpaxmall, IeJIII0103a,
AMUHOYKCYCHasl KUCJIOTa).

CdopMUpOBaHHOCTh YMEHHSI HJUTFOCTPUPOBATH TCHETUICCKYIO CBSI3b
MEXK1y TUIIMYHBIMU IPEACTABUTEISIMU PA3JIMUHBIX KIIACCOB
OPraHUYECKHUX BELIECTB YPAaBHEHUSMU COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIIMIA C UCTIOIB30BAHUEM CTPYKTYPHBIX POPMYII.

CdhopMHPOBAaHHOCTh YMEHUS XapaKTEPU30BATh UCTOUHUKHI
YIJI€BOAOPOAHOTO ChIpbs (He(Th, MPUPOJIHBIN Ta3, Yrob), CIIOCOObI
UX TIepepadOTKU U MPAKTHUECKOE IPUMEHEHHE TIPOTYKTOB
nepepadoTKU

XUMHS U KU3Hb. PacuéThl

3.1

CdopmMupoBaHHOCTHh YMEHHIA BIAJAETh CUCTEMON 3HAaHUH 00
OCHOBHBIX METO/IaX HAYYHOTO MMO3HAHUS, UCTIOIB3YEMBIX B XUMUH
P U3YYCHHUH BEIECTB M XUMUYECKUX sBIIEHUH (HaOIt01eHue,
HU3MEPEHHE, SKCTIEPUMEHT, MOJICIIMPOBAHNUE), UCTIONB30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS JJIs IPUHSITUS PEIICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYAITUIX, CBI3aHHBIX C BEIICCTBAMU U
WX PUMEHEHHEM

3.2

CdopmMupoBaHHOCTH YMEHHIA COOTIOAATH MPaBUIIa MOJIb30BAHUS
XUMUYECKON TTOCYJION B TA0OpaTOPHBIM 000PYTIOBAHUEM, a TAKXKE
mpaBuia OOpaIIeHus C BEIeCTBAMU B COOTBETCTBHUH C
WHCTPYKITUSIMH T10 BBITTOJTHEHUIO JITAOOPATOPHBIX XUMHUYECKUX
OIBITOB

3.3

CdopMHUpOBaHHOCTH YMEHUH TUIAHUPOBATH W BHITIOJIHATH
XUMHYECKUN IKCIIEPUMEHT (TIpeBpallleHUs OPTaHHYECKUX BEIIECTB
IIPU HATPEBAHMM, [TOJTyYEHUE ITUIICHA U U3yYEHNE €r0 CBOWCTB,
KaueCTBEHHBIC PEAKIIMHI OPTaHUYECKUX BEIIECTB, IEHATYPALIHS
OCJIKOB MpU HarpeBaHUH, IBETHHIE PEAKITUN OCITKOB) B COOTBETCTBUH
C IIpaBUJIaMU TCXHUKHU 663OHaCHOCTI/I npu 06paH_[€HI/II/I C B€IECTBaMU
1 1a00paTOPHBIM 000PYAOBAHHEM; TPEICTABIATh PE3YIbTATHI
XUMHYECKOTO IKCIIEPUMEHTa B (hopMe 3alliCH ypaBHEHU I
COOTBETCTBYIOIIUX peaknuii 1 GopMyTupoBaTh BEIBOIBI HA OCHOBE
9TUX PC3YJILTATOB
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3.4

ChopMupoBaHHOCTh YMEHUH TIPOBOIUTH BEIYUCICHHSI 11O
XUMHYECKUM ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA HCXOTHOTO
BEIIECTBA MIIU MPOYKTa PEAKIIUH 110 H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 MCXOIHBIX BEIIECTB WIH MTPOTYKTOB
PEaKIIHM)

3.5

ChopMupoBaHHOCTh YMEHUH KPUTUYCCKU aHATTM3UPOBATh
XUMHYECKYI0 HHPOPMAITHIO, TIONy4aeMYI0 U3 Pa3HBIX HCTOYHUKOB
(cpencTBa MaccoBoi nH(pOpMaIuu, ceTbh IHTEpHET U Ipyrue)

3.6

CdopMupoBaHHOCTh YMEHUI COOIOAATH IPABUIIA HKOJOTHUECKU
11€J1€c000Pa3HOro MOBEACHUS B OBITY U TPYIOBOW JESATEIBHOCTH B
LEJIAX COXPAHEHUS CBOETO 3/10pPOBbS M OKPY’KaIOLIEH TPUPOTHOM
Cpezbl, 0CO3HABaTh OMACHOCTh BO3/ICHCTBUS HA KHUBBIC OPTaHU3MBI
OIpeIeNIEHHBIX OPraHMYECKUX BEIECTB, TOHUMAs CMbICI
nokazarens [1JIK (mpenenbHO 10mycTUMOM KOHLIEHTPALIMN),
HOSCHATH HAa IPUMEPax crocoObl YMEHbLIEHUS U IPEI0TBPAILEHUS
UX BPEIHOTO BO3JACUCTBUS Ha OPTaHU3M YEIOBEKa

11 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

11

1.2

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

TeopeTnyeckre OCHOBbI XUMUHU

Bragenue cucreMoil XUMUYECKUX 3HAHUN, KOTOPAs BKIIFOYAET:
OCHOBOIIOJIATAIOIIME MOHATHUS (XUMHUYECKUIN 3JIEMEHT, aTOM,
ANIEKTPOHHAs 000JI0UKa aTOMa, S-, p-, d-3JIeKTPOHHBIC OpOUTAIN
aTOMOB, MOH, MOJIEKYJIa, BAJICHTHOCTb, JJIEKTPOOTPULIATEILHOCTb,
CTETEHb OKUCIICHMS, XUMUYECKasl CBsI3b, MOJIb, MOJISIPHAs Macca,
MOJISIpHBIN 00BEM, KpUCTAIIIMYECKas! PeIETKA, TUITbl XUMHUUECKUX
peakiuii (OKUCIUTENbHO-BOCCTAHOBUTENBHBIE, IK30- U
SHJIOTEPMHUYECKHE, PEaKIIMU HOHHOTO OOMEHa), pacTBOp,
ANEKTPOJIATHL, HEAJIEKTPOJIUTHIL, AEKTPOIIUTHYECKAS TUCCOIUALINS,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMUUECKON PEaKIIUH,
XMMHYECKOE paBHOBECHE); TEOPUH U 3aKOHBI (TEOPHS
AIEKTPOJIMTUYECKON aucconranuu, leprnoanuecknii 3akon J1.1.
MenieneeBa, 3aKOH COXpaHEHHS MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHUH A3bIK XMMUH, (PAKTOJIOTUUECKHE CBEICHUS O
CBOWCTBAX, COCTaBe, MOJIYYEHUU 1 O€3011aCHOM HCIIOIb30BaHUI
BO)KHEHIINX HEOPTaHMUECKHUX BEUIECTB B OBITY U MPAKTHYECKOM
JESTEIbHOCTH YEJIOBEKA

CdopmMupoBaHHOCTh YMEHHUH BBISBIATH XapaKTepHbIE MPU3HAKH U
B3aUMOCBA3b U3YYCHHBIX ITOHATUN, IPUMEHATH COOTBETCTBYIOIINE
MIOHSATHS IIPU ONMCAHUU CTPOCHHUS U CBOMCTB HEOPraHMYECKHUX
BEILECTB U UX IIPEBPALLECHUI; BBISBIISTh B3aUMOCBS3b XUMHUYECKUX
3HAHWU C TIOHATUSAMU U NPEACTABICHUSIMU APYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB
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1.3

Brnanenne OCHOBHBIMU METO/IaMU HAyYHOT'O TIO3HAHUS BEILIECTB U
XUMHUYCCKHX SBJICHUI (HAOII0ICHIE, U3MEPEHHUE, IKCIIEPUMEHT,
MOJICIIMPOBAHNE)

14

1.5

CdopmupoBaHHOCTH YMEHUI OMPEIEIATh BaJICHTHOCTD U CTEIICHb
OKHUCJICHUSI XUMUYECKUX 3JIEMEHTOB B COSMHEHUSAX PA3IMYHOTO
cOCTaBa, BUJ XUMUYECKOW CBA3H (KOBaJCHTHAsI, MOHHAS,
MeTaJUIM4ecKasi, BOJOPO/IHAS) B COCAMHEHUSX, THIT
KPUCTAINTNYECKON PEeIIETKH KOHKPETHOTO BellecTBa (aATOMHas,
MOJICKYJISIpHAsI, HIOHHAs, METaJUIMuecKasi)

ChopMupoOBaHHOCTh YMEHUH ONPEIEIATH XapaKTep CPebl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHHUN

1.6

ChopMupoBaHHOCTb YMEHUS KIACCUPUIMPOBATH XUMUUECKUE
peakuuy 1o pa3IMuHbIM IPU3HAKaM (YHUCITY U COCTaBYy
pearupyromux BeUlecTB, TeMI0BoMy 3P (eKTy peakiuu, H3MEHEHHUIO
CTENEHEW OKUCIICHUS AIEMEHTOB, 00OpPaTUMOCTH PEAKIUH, YUACTHIO
KaTaJIn3aTopa)

1.7

CdopmupoBaHHOCTH YMEHUN COCTABISATH YPABHEHUS peaKIIUi
Pa3IMYHbIX TUIIOB, [TOJIHBIE U COKPALIEHHBIE YPABHEHUS PEaKIIUM
MOHHOT0 00MEHa, YYUTHIBAsl YCIOBUS, PU KOTOPBIX 3TU PEAKIIHH
UIYyT 10 KOHIA

1.8

1.9

1.10

CdopmupoBaHHOCTH YMEHUI TPOBOAUTH PEAKIIUH,
TTOATBEPIKIAIOIINE KAUECTBEHHBIN COCTaB Pa3IMYHBIX
HEOPraHUYECKHUX BEIIECTB, PACIIO3HABATH OINBITHBIM ITYTEM MOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHMUECKUX BEIIECTB
CdopMUpOBaHHOCTH YMEHHI PACKPHIBATH CYIIIHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIMI MOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOTO OajaHca dTHX peaKInid

CpopMUpOBaHHOCTH YMEHHUH OOBSCHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOHN peakIu OT Pa3NdHbIX (haKTOpOB

1.11

ChopmupoBaHHOCTH YMEHUI O0BACHATH XapaKTep CMEIICHUS
XUMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIITHETO BO3JICHCTBUS
(mpuntun Jle latensbe)

06111351 H HCOPraHNYCCKasA XUMHA

2.1

CpopMHUpOBaHHOCTH YMEHHUH pacKpbIBaTh CMBICH [leproandeckoro
3akoHa /.M. MenzaeneeBa u 1€eMOHCTPUPOBATH €r0
CHUCTEMATU3UPYIOIIYIO, 0OBSICHUTEIBHYIO U MPOTHOCTUYECKYIO

GbyHKIIIHN

2.2

CdopmupoBaHHOCTH YMEHUN XapaKTePU30BaTh dJIEKTPOHHOE
CTPOEHUE aTOMOB XUMHUYECKHUX AJIEMEHTOB 1—4 reprnoaoB
[Tepuoanueckoit cucTeMbl XUMUYECKHX deMeHTOB J[. 1.
MeHeneeBa, HCIOIB3YsI MOHATHSA «S-, P-, d-3JIEKTPOHHBIE
OopOUTANNY, «IHEPTETUIECKUE YPOBHUY», OOBICHATH 3aKOHOMEPHOCTH
HM3MEHEHHS CBOMCTB XUMHUYECKHX DJIEMEHTOB M UX COCTUHEHHH I10
nepuojam u rpynnam [lepruoanueckoi CucTeMbl XUMUYECKHX
anemenToB .M. Menaeneena

2.3

CdopMHUpOBaHHOCTH YMEHHI XapaKTepHU30BaTh (OMUCKIBATH) OOITHE
XHUMHUYECKHE CBOUCTBA HCOPTaHNYCCKUX BCIICCTB PA3JIMYHBIX
KJIACCOB, ITOJITBEPIKAAThH CYIIIECTBOBAHNE T€HETHYECKON CBSI3U
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2.4

MEXly HEOPTaHUYECKUMU BEILECTBAMU C IIOMOILBIO YPABHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

CchopMupoBaHHOCTh YMEHUH YCTaHABIMBATH MPUHAIIE)KHOCTD
HEOPraHMYEeCKUX BEUIECTB 10 UX COCTaBY K ONpPeNIeIEHHOMY KJIacCy
(rpymie) coeaMHEHUH (IPOCTHIE BEIIECTBA — METAJUIBI M1 HEMETAJLIBI,
OKCH/[Ibl, OCHOBAHUS, KUCIIOThI, aM(OTepHbIE THAPOKCHIbI, COJIH)

2.5

2.6

2.7

ChopMUPOBaHHOCTh YMEHUI MCIIOJIB30BATh XUMHUYECKYIO
CUMBOIIMKY JIJIsl COCTaBIIEeHUS (JOPMYJT BEIIECTB U ypaBHEHUH
XUMUYECKHUX peakiui, cucteMatnueckyro HomeHnknarypy (IUPAC) u
TPUBHUAJIbHBIC HA3BaHUS OTACIbHBIX HEOPTAHUYECKUX BEIECTB
(yrapHsblii ra3, yriaeKucCIblid ra3, aMMHUaK, rameéHasi U3BecTb,
HeraméHasi U3BeCTh, ITUThEBAsI CO/IA, TUPUT U JAPYTHUEL)

CpopMUpOBaHHOCTH YMEHHI XapaKTepU30BaTh (OMUCKIBATH) OOIIINE
XUMHYECKHE CBOMCTBA HEOPTaHUYECKHUX BEUIECTB PA3IUUYHbBIX
KJIACCOB, TOATBEPKIATh CYIIECTBOBAHNE T€HETUUECKON CBSI3U
MEX1y HEOPTraHUYECKUMU BEIIECTBAMU C IIOMOIIBIO YPaBHEHHIA
COOTBETCTBYIOIIMX XUMUYCCKUX PEAKITUN

CpopMUpOBAaHHOCTH YMEHH IJIAHUPOBATH U BBITIOJIHATD
XUMHUYECKHH SKCIEPUMEHT (pa3iioKeHue MepoKcua Boaopoia B
IPUCYTCTBUH KaTaJau3aTopa, ONpeesieHHe Cpelibl PAaCTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHIUKATOPA, BIMSHHAEC
pa3nUYHbIX (PAaKTOPOB HA CKOPOCTh XUMHUECKOW PEaKLUH, peaKkiuu
MOHHOr0o 00MEeHa, KaueCTBEHHbIE peakluu Ha cylbdar-, kKapOoHaT- U
XJIOpU/1-aHUOHBI, Ha KATUOH aMMOHMS, PELIeHUe
HKCIEPUMEHTAIBHBIX 3a/a4 1Mo TeMaM «MeTtamtel» 1 «HemeTramisny)
B COOTBETCTBUM C PAaBUJIAMHU TEXHUKU 0€30MaCHOCTH NPU
oOpallleHuH C BEeleCTBaMU U JJaOOpaTOpHBIM 000pYyI0BAaHUEM;
MPEJCTABIATH PE3yIbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (hopme
3aIMCH YpaBHEHHUH COOTBETCTBYIOIINX PEAKIMNA U (POPMYIHPOBATH
BBIBOJIbl HA OCHOBE 3THX PE3YJIbTaTOB

2.8

CdopmupoBaHHOCTH YMEHUI COOMIOAATH MPaBUIIa MOJIb30BAHUS
XUMHUYECKON TTOCYZI0M U TaOOpaTOPHBIM 000PYTI0OBAHUEM, a TAKKE
MpaBuia oOpalieHus ¢ BEIeCTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH T10 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKUX
OIIBITOB

2.9

C(I)OpMHpOBaHHOCTL yMCHI/Iﬁ XapaKTCPU30BaThb XUMHUYCCKUC
IMPOLECCHI, JEKAIMHUE B OCHOBC ITPOMBIINIJICHHOT'O IMMOJIYYCHHA cepHoﬁ
KHCJIOTBI, aMMHaKa, a TaKXKe C(I)OpMPIpOBaHHOCTL Hpe[[CTaBJ'ICHI/Iﬁ 00
06HII/IX HAYYHBIX IIPUHIHIIAX 1 SKOJIOTHYCCKUX npo6neMaX
XUMHYCCKOI'O IMTPOU3BOJACTBA

XUMHUS U )KU3HL. PacuéTrl

3.1

CdhopmupoBaHHOCTH IPEICTABICHUI 0 XUMUYECKOW COCTABISIONIEH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIN XUMUU B TIO3HAHUU
SIBIIGHUW TIPUPOJIBI, B (DOPMUPOBAHHUH MBIILICHUS U KYIbTYPBI
JUYHOCTH, €€ (YHKIIMOHATILHOW IPaMOTHOCTH, HEOOXOIUMOM JJ1st
pElIeHUS TPAKTUIECKHX 337129 U IKOJIIOTUYECKU 00OCHOBAHHOTO
OTHOIICHHUS K CBOEMY 3/I0POBbIO U IPUPOJHON cpesie
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3.2

CdopmMupoBaHHOCTh YMEHHUI KPUTHUECKH aHAJIU3UPOBAThH
XUMHAYECKYI0 HHPOPMALIUIO, TTOTY4aeMYI0 U3 Pa3HBIX HCTOYHHUKOB
(cpeacTBa MaccoBO KOMMYHHKAIUU, ceTh VIHTEpHET U JIpyrue)

3.3

3.4

CdopmupoBaHHOCTH YMEHUI COOTIOAATH MPaBUIa SKOJIOTMUYECKH
11€J1ec000pa3HOro NOBECHUS B OBITY M TPYAOBOU JCSATEIHHOCTH B
LEJISIX COXPAHEHUSI CBOETO 37I0POBBS 1 OKPYXKAIOIIEH MPUPOIHON
Cpelbl

Oco3HaBaTh OITACHOCTh BO3JEHCTBUS HA KUBbIE OPraHU3MBI
ornpeAenEHHBIX BEIIeCTB, TOHUMas cMbich nokazatens [T/IK,
MOSICHATH Ha IPUMEPaX CIIOCOObI yMEHBILIEHUS U PEAOTBPAILECHUS
WX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YellOBeKa

3.5

CdopmupoBaHHOCTH YMEHUI TPOBOAUTH BHIYUCIICHUS C
WCIIOIb30BAHUEM MOHATUS «MACCOBas 10JIs BEILIECTBA B PaCTBOPEY,
00BEMHBIX OTHOIIEHUH ra30B MPU XUMHUECKHUX PEAKIHIX, MacChl
BEIIECTBA WM 00bEMA ra30B 10 H3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce uind 00bEMY OJIHOTO U3 YYaCTBYIOIIUX B PEAKIIUU BEUIECTB,
TETIOBOTO 3(pPeKTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHUS MAaCCHI
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUU
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IMPOBEPAEMBIE DQJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
1

11

1.2

1.3

IIpoBepsieMblii 31eMEHT COAepPKAHUSA
TeopeTnueckrne OCHOBbI OPraHU4eCKOW XUMHUHU

[Ipenmer opraHnyecKoil XUMHUHU: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYCHHE B
MTOJIyYEHUU HOBBIX BEIIECTB U MaTepUaioB. TeopHs CTpOEHUS OPraHUYECKUX
coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHHS

CrpykTypHBIE (OPMYIIBI OPraHUYECKUX BEIIECTB. [ OMOIOTrHs, H30MEPHSL.
XuMuyeckas CBSI3b B OpraHU4ECKUX COCIUHEHUSAX — OJUHAPHBIE U KpPAaTHBIE
cBsi3u. [IpencraBienue o KiracCU(pUKAIMKA OPraHUIECKUX BEIIECTB

Homenknarypa opraHuuecKkux COeIUHEHHH (CUCTeMaTuyecKas) u
TPUBUAJIbHBIC HA3BAHUS BAXKHEUIIUX MTPEICTABUTENEH KJIACCOB OPraHUYECKUX
BEILIECTB

YrieBogopoasl

2.1

2.2

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH psia. MeTaH u aTaH —
MPOCTEUIINE PEACTABUTENN aJIKaHOB: (PU3MYECKHE U XUMUYECKUE CBOMCTBA
(peakiuu 3aMeIIeHus] U TOPEHHUs ), HaX0XKJIEHHE B IPUPOE, TOTyYEeHUE U
IIPUMEHEHHE

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUH psiA. DTUIIEH U MPOIUJIEH —
MPOCTENIINE NPECTaBUTENHN aJIKEHOB: (PU3MYECKHe U XUMUUECKUE CBOICTBA
(peakuuy ruIpupOBaHUs, TaJIOr€HUPOBAHUS, THAPATALUU, OKUCICHUS U
MOJIMMEPHU3ALMH ), TOJIy4eHHE U IPUMEHEHUE

2.3

Ankanuensl: Oyraguen-1,3 u metundyraauen-1,3: crpoeHue, BaxHeme
XUMHUYECKHE CBOMCTBA (peakuus moaumepusanun). [lomydenue
CUHTETHUYECKOTO KaydyKa 1 PE3HHBI

2.4

AJKHWHBI: COCTaB U OCOOEHHOCTH CTPOEHH S, TOMOJIOTHYECKUN Pl AIIETHIICH —
MPOCTEHIINIA TPEICTABUTEND aJIKHHOB: COCTaB, CTPOCHUE, (PU3UUECKUE U
XUMHUYECKHUE CBOMCTBA (PEaKIMK TUAPUPOBAHUS, TAJIOTCHUPOBAHMUS,
TUIpaTaliy, TOPEHHUs] ), TOJTy4eHHe U TPUMEHEHNE

2.5

2.6

Apensbl. benzou: coctas, cTpoeHHe, GU3NUECKUE M XUMUYECKHE CBOMCTBA
(peakuuy raJloreHUPOBAaHUS U HUTPOBAHUS ), [TOJTyd€HUE U IPUMEHEHHE.
Tomnyon: cocras, ctpoenue, pusnyeckre 1 XUMHUYECKHE CBOMCTBA (peakLuu
raJIoOr€HUPOBAHUS U HUTPOBAHUS ), TOJIy4eHUE U TpUMEHEeHHe. TOKCHYHOCTb
apeHoB. ['eHeTn4ecKkas CBsI3b MEXKY YIVIEBOJOPOJAMHU, IPUHAIJICKALTUMU K
pa3IMYHBIM KJaccam

[IpupoiHBIE HICTOYHUKH YTIIEBOIOPOAOB. [IprpoaHbIii ra3 u NOMyTHEIE
HedTsHbIe ra3el. Hed1h 1 €€ nponcxoxaenue. Criocoob! nepepaboTku HeTH:
MEepPEroHKa, KPEKUHT (TEPMUYECKHH, KaTaTUTHUECKUi), mupou3. [IpoayKThl
nepepadoTKu HEPTH, UX IPUMEHEHHE B IPOMBIIIUIEHHOCTH U B OBITY.
KameHHbI# yroib ¥ IPOIyKTHI €T0 MepepadOTKH

Kucnopocoaepxaniyue OpraHndecKue COSAMHCHHS

3.1

[IpenenbHble OAHOATOMHBIE CIUPTHI. METAHOI U 3TAHOJ: CTPOEHHUE,
(du3nUecKre U XUMUYECKUE CBOMCTBA (PEaKIUU C aKTUBHBIMHA METAJIaMH,
rajloreHOBOJIOPOIaMHU, TOPEHUE), MpUMeHeHNe. BogopoiHbIe CBSI3U MEX Ty
MOJIEKYJIaMH CIUPTOB. JlefiCTBME METaHOJIAa U 3TAHOJIA Ha OPTraHK3M YelIOBEKa.
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3.2

MHOroaroMHbIe CIIUPTHI. ITUIICHTIIMKOJb U TJIULEPUH: CTPOCHUE, (HPU3UIECKUE
Y XMMUYECKHUE CBOMCTBA (B3aUMOICHCTBUE CO IIEJTOUYHBIMU METaNIAMH,
KadyeCTBEHHAs PEaKIys Ha MHOTOATOMHBIE CIIUPTHI). JelicTBHE Ha OpraHu3M
yenoBeka. [[puMeHeHue riviepruta u STUICHTITUKOIS

DeHOoI: CTPOCHUE MOJIEKYIIBI, (PHU3NYECKIEe U XMMHUECKHUE CBOMCTBA.
Tokcuunocts penona. [lpumenenue dpeHona

3.3

Anpaeruipl U KeToHbl. DopMalbIeru ], aleTalbIerua: CTpOCHUE, PU3NISCKUE
Y XMMUYECKHE CBOMCTBA (Peaklui OKUCICHUS U BOCCTAHOBJICHUS,
Ka4ueCTBCHHBIC PEAKIIMH ), TOJTYUCHUE ¥ IIPUMCHEHHIE

3.4

OnHOOCHOBHBIE IIpe/ie/IbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbHHAs U YKCYyCHas
KHCJIOTBI: CTpOEHUE, (PU3NYECKHe U XUMHUECKUE CBOICTBA (CBOICTBA, 00IINe
JUIS KJacca KUCIIOT, peakius 3TepurKalum), HoIy4eHUue U IpUMEHEHHE.
CreapuHOBas U OJIEMHOBAsI KUCIIOTHI KaK IPEACTaBUTEIHN BBICIINX KapOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOMOIIEE JIeiicTBHE

3.5

CroxHble 3¢upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIIOT. ' MAPOIN3 CIIOKHBIX
a¢upos. XKupsl. 'uaponus xupos. [Ipumenenue xxupos. bruonoruueckas poib
KHUPOB

3.6

4.1

4.2

5.1

5.2

VYTrieBosl: cocTa, Kiaccu(pukanus yrieBo1oB (MOHO-, AU~ U ITOJIMCAXAPUIBI).
['moko3a — nmpocTelmii MOHOCaXapH/I: 0COOCHHOCTH CTPOSHHSI MOJICKYJIBI,
¢bu3nvecKre 1 XUMHYECKHE CBOMCTBA (B3aMMOICHCTBHE C TUAPOKCHIOM
meau(ll), okucneHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OPOKEHHE TIFOKO3bI), HAX0XK/ICHHE B TIPUPOJIE, IPUMEHEHUE,
6uosiornyeckas posb. Dorocunres. pykro3a Kak u3omep rimoko3sl. Kpaxman
U IIEJUTIONI03a KaK MPHUPOIHBIE TouMepbl. CTpoeHHe KpaxMaia U IeJUTIOII036I.
dusnueckue U XMMHUYECKHEe CBOMCTBA KpaxMaia (THAPOIN3, KaueCTBEeHHas
peaKIus C HOJIOM)

A3oTcoiepKaliie OpraHn4eckie CoeIMHEHUs

AMUHOKHUCIIOTHI KaK aM(QOTepHbIE OpraHnyecKue coequHeHus. duznueckue u
XMMUYECKHE CBOWCTBA aMUHOKHCIIOT (Ha IpuMepe runuHa). buonornueckoe
3Ha4E€HHE AMMHOKHUCIOT. [lenTuasl

benku kak npupoHbIe BBICOKOMOJIEKYIISIpHBIE coeinHeHus. [lepBuunas,
BTOPUYHAS M TPETUYHAS CTPYKTypa OenKoB. XMMHUECKUE CBOMCTBA OETIKOB:
TUIPOJIN3, ACHATypalusl, KaUeCTBEHHbIE peakluy Ha OeIKu

BbICOKOMOIIEKYIIIpHBIE COETMHEHUS

OcCHOBHBIE NOHITHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEITMHEHUI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTETICHb TTOJIMMEPHU3AIIH, CPETHSS
MoJieKyJisspHas Macca. OCHOBHBIE METO/bI CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COCTMHECHHH — MTOJIMMEPU3AITUS U TTOJIMKOHICHCAIIHS

DKcrepuMeHTAIbHbIE METO/IbI H3yYEHHS BEIIECTB U UX MPEBPALLECHUI:
O3HAaKOMJIEHHE ¢ 00pa3IiaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH,
miacTMacc, KayuykoB. [lodydeHre CHHTETHUEeCKOTro KayuyKa U pe3HHbI
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11 KJIACC

Kon
1

11

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

TeopeTnyeckrue OCHOBbI XUMUHU

XUMHUYECKUH 37IeMEHT. ATOM. SIApo aToMa, U30TOIBL. DIEKTPOHHAS 000I0YKA.
DHepreTUuecKrue YPOBHH, IOyPOBHU. ATOMHBIE opOuTanmy, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpeeNICHHs AIEKTPOHOB 110 OPOUTAJISIM B aTOMax
3JIEMEHTOB NEPBBIX YETHIPEX MEPHOAO0B. DIEKTPOHHAs! KOH(UTYpaIisi aTOMOB

1.2

[Iepnoanueckuit 3akoH u [lepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CBs3b nepuouueckoro 3akona u [lepuoanueckoi
CHUCTEMBI XUMUYECKUX 3JIeMeHTOB JI.1. MeHieneeBa ¢ COBpEMEHHOM TeOpUeit
CTPOEHHUSI ATOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
9JIEMEHTOB M 00pa3yeMBbIX UMH IPOCTHIX U CJIIOKHBIX BEIIECTB 110 TPYIIIIaM U
nepuoiaM. 3HaueHHe MePUOJNUYECKOr0 3aKOHA B PA3BUTUU HAYKU

1.3

14

1.5

1.6

Crpoenue BeniecTBa. XuMu4eckas CBsi3b. BUIbl XUMUYECKOH CBSA3U
(xoBaJIeHTHas HEMOJISIpHAs U MOJSPHAs, MOHHAs, MeTaJuInueckas ). MoHsbr:
KaTHUOHBI U aHUOHBI. MeXaHn3Mbl 00pa30BaHUs KOBAJIEHTHOW XUMUYECKOH
CBs3M (OOMEHHBIN U JOHOPHO-aKIEeNnTOpHbIN). BomoponHas cBs3b

BanieHTHOCTB. DNeKTpOOTpULIATeNbHOCTh. CTENEeHb OKUCIICHUS

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHUS. 3aKOH ITOCTOSHCTBA
COCTaBa BeUIeCTBA. TUIBI KPUCTAINIMYECKUX PEIMIETOK. 3aBUCUMOCTD CBOICTBA
BEIIECTB OT TUIA KPUCTAIITMYECKON pemETKu. [IoHsATHE O AUCTIepCHBIX
cuctemax. McTuHHBIE M KOJUIOMAHBIE pacTBOPBI. MaccoBast 10JIs BELIECTBA B
pactBope

Knaccudukanus Heoprannueckux coeanHennii. Homenknartypa
HEOPraHWYECKUX BEIIECTB

1.7

1.8
1.9

Xumunyeckas peakuus. Kiaccupukanys XMMHUECKUX peakliui B
HEOPraHUYECKOM U OpraHM4eCKON XUMHHU. 3aKOH COXPAHEHHUSI MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPALLEHUS SHEPTUH NP XUMUYECKUX PEAKIUAX
CxopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

OO6paTtumble peakuu. XuMUYecKoe paBHoBecHe. PaKkTophl, BIUSIONIUE HA
COCTOsIHME XUMHUUYecKoro pasHoBecus. [Ipunnun Jle Illarense

1.10

DnexTponuTrueckas nuccoruanus. CuibHble U cnadblie anekTponuTthl. Cpena
BOJIHBIX PACTBOPOB BEIIIECTB: KUCIIas, HEHTpalbHas, meouHas. Peakimm
HOHHOT0 0OMEHa

1.11

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC pCaKknuun

HCOpI‘ AdHNYCCKasaA XUMHUA

2.1

Hewmeramnsl. [Tonoxxenne HemetamioB B [lepuoanueckoil cucteme
xummuaeckux 3nmeMeHToB [[.M. MenzaeneeBa 1 0COOEHHOCTH CTPOSHUSI aTOMOB.
®dusnyeckue CBOMCTBA HEMETAIOB. AJUIOTPOIHSI HEMETAIIOB (Ha MpUMepe
KHCIIOpOJ1a, cephl, (hocdopa u yriaepoaa)

2.2

XUMHYECKUE CBOMCTBA BAXKHEUILINX HEMETAIIOB (TaJIOT€HOB, CEPhI, a30Ta,
docdopa, yraeposia U KpeMHHUS ) U UX COSTMHEHUN (OKCHIOB,
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2.3

KHCJIOPOJICOAEPIKAIINX KUCIIOT, BOAOPOIHBIX coequHenuii). [Ipumenenue
BOKHEUIIINX HEMETAJJIOB U UX COEIMHEHUHN

Meransl. [Tonoxenue meramios B [lepuoandeckon cucTeMe XUMUYECKUX
anemenToB /.M. MenneneeBa. OCOOCHHOCTH CTPOCHHMSI SJIEKTPOHHBIX
000104ek aToMoB MeTauioB. ObmMe PU3NIECKUe CBOWCTBA METAIIIOB.
CruiaBbl METAJIIOB. DJIEKTPOXUMUYECKUHN PsiJT HANIPSHKEHUH METAJIIIOB

2.4

XHUMHYECKUE CBOMCTBA BAKHEUIIINX METAIUIOB (HATPHUM, KM, KaJIbITHH,
MarHHii, ATFOMUHHH, IUHK, XPOM, KeJle30, Mellb) U UX coequHeHui. O0mmme
CIoCcoOBI MOJTyYeHHsI METAILIOB. [I[puMeHeHHE METaIUTOB B OBITY U TEXHHKE

3.1

['eneTnueckas CBsI3b HEOPTAHMYECKUX BEIIECTB, MPUHAICKAIIMNX K
Pa3JIMYHBIM KJ1acCcam

XuMus 1 )KA3Hb

Ponp xumun B 00ecriedeHUH IKOJIOTHIECKOM, SHEPTeTHYESCKOM U IMUIIEBOM
0e30MacHOCTH, Pa3BUTUU MEAUIIMHEI. [[oHITHE O HAYYHBIX METOaX MO3HAHUS
BEIIIECTB U XUMHYECKUX PEAKIU

3.2

[TpencraBienust 06 0OIIMX HAYYHBIX IPUHIIMIIAX TPOMBIIIEHHOTO MOTYYCHHUS
BOKHEHIIMX BEIIECTB. YEIOBEK B MUPE BEUIECTB U MAaTEPUAJIOB: BaXKHEUILINE
CTPOUTEIIbHBIE MaTEPHUAJIbl, KOHCTPYKLIMOHHBIE MaTEpHUAJIbl, KPACKHU, CTEKJIO,
KepamMuKa, MaTepUabl 1JI JIEKTPOHUKH, HAHOMATEpPHUaJbl, OPraHUYECKUe 1
MUHEpAJIbHBIC yI0OpEHUS

3.3

XUMHUS U 30pOBBE UEIOBEKA: MPaBUila UCIIOIb30BAHUS IEKAPCTBEHHBIX
IIpenapaToB, IpaBuia 0€30MacCHOr0 UCIOIb30BaHUsI TPenapaToB ObITOBOM
XHMMUU B IIOBCETHEBHOW KU3HU
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOT'O
MPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA
* Xumus, 10 knace/ I'abpuensia O.C., OctpoymoB W.I'., CnankoB C.A. AKMOHEpHOE
o6rrectBo «M3narenbcTBo «IIpocBerieHney
» Xumus, 11 xnacc/ T'abpuensa O.C., OctpoymoB W.I'., CnagkoB C.A. AKIIMOHEpHOE

obuiectBo «M3narenscTBO «lIpocBenienue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Metoaunueckue nannsie - https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/

MU P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
bub6muoreka [IOK https://m.edsoo.ru/7f4131ce

OtkpsIThI# ypok https://urok.1sept.ru/

Wudoypox https://infourok.ru/

OTkpbITast ceTh paboTHUKOB 0Opa3oBanus https://nsportal.ru/

OI'BHY UnctutyT cTpateruu pa3zsutus oOpa3oBanus Poccuiickoil akagemMun o0pa3zoBaHus.
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