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yueOHOro npeamera « XumMus»

s ooygaromuxcs 10-11 kimaccos



MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma Mo XuMHUH Ha YPOBHE CpeHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS (eaepaabHON 00pa30BaTEeNbHONW MPOTPaMMBI CPEIHEro
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom KoHuenmuu mpenojgaBaHus y4eOHOTO MpeaMeTa
«XuMus» B o0Opa3zoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBl, © OCHOBHBIX IOJIOKEHHH «CTpaTeruul pa3BUTHUS
BocruTanust B Poccuiickoii @Penepanun Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[IpaButenbcta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOAXOJIOB K pa3pabOTKe MNpOorpaMMbl MO XUMHMH, K OIPEICIICHUIO 0O0IIei
CTpaTeruu 0O0y4eHHusl, BOCIUTAHUS U Pa3BUTHUS OOydaroMIMXCsl CpPeACTBAMHU y4eOHOTO IpeameTa
«Xumus» st 10—11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJIOKEHUS
OI'OC COO o B3aUMOOOYCIIOBIEHHOCTU IENeH, COJEp)KaHUs, pe3yJbTaToB OOydeHHUS U
TpeOOBaHMI K YPOBHIO IOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJYy4aeMO€ BBINYCKHMKaMH  0O0I1eo0pa3oBaTeiabHON
OpraHM3aliM, SBISIETCd HEOTbEeMJIEMOM 4YacThlo HUX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM STallOM peaju3allid Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[IEHHOCTEH, TPHUCYIIUX IIEJIOCTHONW CHUCTEME XHUMHUYECKOTO O0Opa3oBaHUSA. OTH IEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMUPOBAHMSI MHPOBO33PEHHSI M OOMIEH KyIbTYpPHI
Yell0oBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOIO OTHOUIEHHS K CBOEMY 3/I0POBbIO U
pUpoAHOH cpere. Peanusyercs xumudeckoe 00pazoBaHue 00y4aromMuXcsi Ha YPOBHE CPETHETO
o0miero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJEpPKaHUEe U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MPOrpaMMe MO XMMHUHU C Y4ETOM CHEUU(PHUKH HAYKH XUMHH, €€
3HA4€HUs B MO3HAHUM MPHUPOJIbl U B MaT€pPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yUYETOM OOIIHUX
1esied U MPUHLUIOB, XapaKTePU3YIOLUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0ILero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS Kak 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UI'PAeT 0COOYIO pOJib B COBPEMEHHOM
LIUBWIN3ALMY, B CO3JaHUU HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKIaja B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarolleM MUpPE KaK O €IWHCTBE IPUPOJbI U YeIOBEKa, KOTOpoe (GOPMHUPYETCsl B XUMUU
Ha OCHOBE IOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHUpa, OCO3HAHMs B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMmoOIeicTBYs C JpYyrMMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMOH 4YaCThbl0 MHMPOBOM KyJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOIO TpyAa M
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOIMH HaIlpaBlieHa Ha peLIeHue INI0OANbHBIX MPOOJeM yCTOMYMBOIO Pa3BUTHUS
YeJ0BEUeCTBA — CBIPbEBOM, 3HEPreTUYECKOM, NUIIEBOH, 3KOJIOIMYECKOM O0€30MacHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBercTBMM ¢ OOmMMM LEISIMM M NPUHLUIAMH CpelHero oOiiero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb H3y4€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
IPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuUMUs» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHUSI KOTOPBIX
SBJISIFOTCS] OCHOBBI 0a30BOM HAyKU: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMMUH (C BKIIIOUYCHUEM
3HaHUH U3 o0uIel XMMHM) U opraHndeckoil xumun. GopMupoBaHHe JTaHHONH CHCTEMBbI 3HAHUM



Py M3YYCHUU TpeaMeTa 00eCleYrBACT BO3MOXKHOCTh PACCMOTPEHHSI BCErO MHOTO0Opa3us
BEILECTB HA OCHOBE OOLIUX MOHATHM, 3aKOHOB ¥ TEOPUI XUMUH.

CrpykTypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 Heopranmueckas
XUMHEs» CHOPMHUPOBAHA B MPOTpaMMeE MO XMMHH Ha OCHOBE CHCTEMHOTO IMOAX0J]a K M3yYCHHIO
yu4eOHOro Marepuaia u OOyCIIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHWN Ha
ONPENETEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpUBalOTCSl HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHWYECKUX COCAMHEHHUM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIECTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJAOPOJOB JO
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHMHA. B Kypce OpraHMYeckod XWMHH TOJTy4aroT
pa3BuTHE CPOPMUPOBAHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATHHBIC
MPEACTABJICHUS O XUMUYECKOHN CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIIN Y.

[Tox HOBBIM YrJIOM 3peHHsI B TpeaMeTe «XuMHus» 0a30BOTO YpPOBHS paccMaTpHUBAETCs
W3Y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(hakTOJIOTHUECKHE CBEJCHUS O BEIIECTBAX U XMMHUYECKOUW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01as 1 HeopraHUYeCcKass XUMUs» 00yJarOIMMCS MPEJOCTABISETCS BO3MOKHOCTh OCO3HATH
3HAYEHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINMA,
riy0)e TMOHATh HCTOpUYECKoe H3MeHeHHe (YHKIMI 3TOro 3akoHa — OT oOoOmiaromieit 1o
0O0BSACHSIONIEH U TPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHWN O BaXKHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIUIX, HX CYIIIHOCTH ¥ 3aKOHOMEPHOCTSIX MPOTEKaHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB anemMeHTaMu  COJAEpKaHUS, HWMEILUMU
KYJIbTYpOJOTHYECKUA W TIPUKIAAHOW XapakTep. OTH 3HAHHS CIOCOOCTBYIOT TOHHUMAaHHUIO
B3aMMOCBSI3M XHMHUU C JPYTUMHU HayKaMH, pPAacCKpbIBAIOT €€ pojb B IO3HABaTEIBHOW U
MPAKTUYECKOW NEATEIHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBAaXKEHHUS K IPOIECCY
TBOpYECTBA B 00JIACTU TCOPUU M MPAKTUUYCCKUX MPHUIOKCHUNA XUMHH, TTOMOTAIOT BBITYCKHUKY
OPHEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOJIeMax, CBSI3aHHBIX C XMMUEH,
KPUTUYECKH OCMBICIIMBATh MH(POPMAIIUIO U MPUMEHSATH €€ I TMOTMOJTHEHUS 3HAHUN, pelieHus
MHTEJUICKTYAJIbHBIX U SKCIIEPUMEHTAJIbHBIX MCCIEI0BATENILCKUX 3a7ad. B 1emoM coaepxkaHue
ydeOHOro mpeaMera «XUMHUs» TaHHOTO YPOBHS U3YYCHHs] OPUEHTUPOBAHO Ha (GOPMUPOBAHUE Y
00YyJarOIIMXCsl MUPOBO33PEHYCCKON OCHOBBI JIJIsi TOHMMaHHUSA (UIOCO(PCKUX HICH, TaKUX Kak:
MaTepuaIbHOE €IMHCTBO HEOPraHUYECKOTO U OPraHUYECKOTO MUpPA, 00YCIOBIECHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOCHHUEM, MO3HABAEMOCTh MPUPOJHBIX SIBJICHUM MyTEM SKCIIEPUMEHTA
W PEIICHHUs] TMPOTHUBOPECUYUH MEXKIy HOBBIMH (aKTaMH U TEOPETUUYECKUMH IPEANOCHUIKAMU,
OCO3HAHUE POJIM XMMHH B PEIICHUHM JKOJOTHYECKUX IMPoOJeM, a TakKe IpoOsieM cOepekeHHS
SHEPreTUUYECKUX PECYPCOB, ChIPbSl, CO3/IaHUS HOBBIX TEXHOJIOTUI U MaTEPHUAJIOB.

B maHe pemieHus 3amad BOCHHUTAHMS, PAa3BUTHUA UM COIMAIU3alUU  OOYYarOIIUXCS
MPUHATBIE TPOTPaMMOM MO XUMHUHU MOJXOJbl K OMNPEACIICHUIO COJICPKAHHUS U TOCTPOCHUS
mpeaMeTa MmperycMaTpuBaioT (OPMHUpPOBaHHE YHUBEPCATbHBIX Y4EOHBIX NEHCTBHUI, MMEIOIINX
0a30BOE 3HAYCHHE IS PA3IMYHBIX BUIOB JICATCIBHOCTH: pEIISHUs MpoOJieM, IMMOMCKa, aHAIu3a 1
0o0paboTku UHPOpPMAIK, HEOOXOJUMBIX [UIsI TMPHOOPETEHHUs OMbITa MPAKTHYECKOH W
HUCCIIEA0BATEIbCKOM AeATeIHbHOCTH, 3aHIMAIOIICH BaXKHOE MECTO B ITIO3HAHUU XUMUU.

B nmpakTuke npenoiaBaHus XMMUU KaKk Ha YpOBHE OCHOBHOTO OOIIIer0 00pa3oBaHusl, TaK U
Ha YpOBHE cpenHero oOmiero o00pa3oBaHUs, TMPU  OMNPENEICHUH  COJEpKaTeIbHOU
XapaKTEepPUCTUKU LEJIeHd HM3ydeHUs MpeaMeTa HampaBiICHUEM IE€PBOCTENEHHOW 3HAYMMOCTHU
TPaIUIIMOHHO TpHu3HAETcs (OPMUPOBAHHME OCHOB XHMMHUECKOM Haykl Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOW JE€ATETbHOCTH YEJIOBEKa M KaK OJHOI0 W3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOJAMYECKOW TOUYKM 3pEHHS TaKOM TMOJIXO0J K
ONPENICTICHUIO LIeNIeH U3YUYEeHUSI IPEIMETa SABIISIETCS BIIOJHE OMPaBJAaHHBIM.
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CoryacHO NaHHOW TOYKE 3pEHUs TJIABHBIMHU IEISIMH H3YYCHHS TpeaMeTa «XUMHUsS» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:

(hopMHpOBaHHE CHUCTEMBbI XMMHYECKHX 3HAHUN KaK BaXHEHIICH COCTABISAIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, B OCHOBE KOTOPOH JIEKAT KIIOYEBBIC MOHATHS, (DyHIaMEHTAIbHBIE
3aKOHBI M TEOPHH XUMHUH, OCBOCHHE SI3bIKAa HAyKH, YCBOCHHUE M IMOHUMAaHHE CYIIHOCTH
JTOCTYIHBIX O0O0O0OIIEHUI MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMIICHHE C HCTOpUEH HuX
pPa3BHUTHS U CTAHOBJICHUS;

dbopMHpOBaHHE W pa3BUTHE TMPEICTABICHUA O HAYYHBIX METOJaX II03HAHUS BEHISCTB U
XUMHYECKUX PEaKIUi, HEOOXOMUMBIX JJIS MPUOOPETESHUS YMEHUN OPHEHTUPOBATHCS B MHpPE
BEIIECTB W XUMHUYCCKUX SIBJICHUW, HMMCIOIIUX MECTO B TIPHPOJE, B TPAKTUYECKOH U
MMOBCEIHEBHOMN JKU3HU;

pa3BUTHE YMEHHA M CIIOCOOOB JICATEIHHOCTH, CBSI3aHHBIX C HAOMIOJACHHEM W OOBSICHEHHUEM
XUMHUYECKOTO SKCIIEPUMEHTA, COOJIFOICHUEM TPABHII 0€3011aCHOTO 0OpaIeHUs C BEIECTBAMH.

Hapsimy ¢ atuM, cojpepikarenbHas XapakTepUCTUKA TIeIed W 3a/1a4 U3ydeHUs TpeaMeTa B
MPOrpaMMe TI0 XUMHUHU YyTOYHEHA H CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH ITPUOPHUTETAMHU
B cHCTeMe cpenHero ooOmiero obOpazoBanus. CerojHss B TPENOJaBaHUM XHUMHUU B OOJIbIIEH
CTCTIICHH OTMAETCS TPEANOYTCHHE MPAKTUYCCKOW KOMIIOHCHTE COJICpXKaHUS OOyJICHHS,
OPMEHTHPOBAHHONW Ha TOJATOTOBKY BBINYCKHHKA 00IIeo0Opa3oBaTeIbHON  OpraHMU3allny,
BIIQJICIONIET0 HEe HA0OpOM 3HAHWM, a (PYHKIIMOHAIHHOM T'PAMOTHOCTBIO, TO €CTh CIOCOOaMHU M
YMEHHUSAMH aKTUBHOTO TIOJYYCHHS 3HAHUN M MPUMEHEHUS UX B PEATbHON KU3HU JIUIS PEIICHUS
MPAKTUYECKHUX 3a71a4.

B cBsI3M ¢ 3THM TpW WM3YYCHHH TIpeaMeTa «XHUMHS» JIOMUHUPYIOIICC 3HAuYCHUE
MPUOOPETAIOT TAKKE TSN U 3a/1a49H, KaK:

ajanrtanus  0oOydalolIuMXcsi K  YCIOBUSAM JMHAMUYHO  Pa3BUBAIOLIETOCS  MHDA,
(dbopMHUpOBaHHE HWHTEIJIEKTyalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmMupoBaHre y OOYyYaIOMIUXCS KITIOYEBBIX HABBIKOB (KIIOUEBBIX KOMIIECTCHITHH),
HMMEIOLIUX YHUBEPCAIbHOE 3HAUCHUE Ui Pa3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUs poodiieM,
MOMCKa, aHanu3a W 00paboTku wuHOOPMAIMU, HEOOXOTUMBIX MJII NPHOOPETEHUS OIbITa
NesITeIbHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B MO3HAHWM XMMUH, a TaKXKe Ui OLICHKHU C
MO3UIUI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XMMHUYECKHUX IIPOLIECCOB
Ha OpraHMU3M 4YeJIOBEeKa U MPUPOIHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOyyaronuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUSA MO XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, MCIIOIB30BaTh COBPEMEHHBIE HHPOPMAIIIOHHBIE
TEXHOJIOTUU JJIsl IOMCKA U aHalln3a y4eOHOM U HayYHO-TIOMYIIpHOM HHPOPMAIIMH XUMUYECKOTO
COJIepKaHUS;

(dhopMHpOBaHKE U pa3BUTHE Y OOYUYAIOLIUXCS aCCOIMATUBHOTO M JIOTUYECKOTO MBILUICHHUS,
HaOMIOATEIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH MIIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE Yy OOydJaromuxcs yOeKIEHHOCTH B TYMAaHUCTHYECKOW HAmpaBICHHOCTH
XUMHH, €€ BaXHOH pOJMM B  pEIIEHUH TJI00ANbHBIX TpoOJNeM  palHOHAIBHOTO
MIPUPOIOTIONE30BAHMUS, TOMOTHEHHUSI SHEPTeTUYECKHX PECYpPCOB M COXpPAaHEHUS MPHUPOJIHOTO
paBHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpeKHOTO OTHOLIEHHS K TPUPOJAE U CBOEMY
3I0pPOBBIO, & TaK)K€ MPUOOPETEHHS OIBITa UCIIOJIB30BAHUS MOJTYUYEHHBIX 3HAHUN IS TIPUHSATHS
TPaMOTHBIX PEHICHUN B CUTYAIUSIX, CBI3aHHBIX C XUMHUYECKUMHU SIBIICHUSMHU.

B yuebHOM mmaHe cpemHero ooOiero obpasoBaHus mpeaMeT «Xumus» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON o6macTn «EcTecTBEeHHO-HAYUHbIE PEAMETHI.



OO1ee 4uCIIO YacoB, OTBEAEHHBIX Ui M3yYCHHS] XMMHUH, Ha 0a30BOM YPOBHE CPETHETO
obmiero obpaszoBanusi, coctarisier 68 dacoB: B 10 xmacce — 34 gaca (1 gac B Hememo), B 11
kiacce — 34 yaca (1 yac B Heziemio).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer oprannueckoil XUMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus: opraHuueckux coequHenuii A. M. byrneposa,
e€ ocHOBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYJIBl OpPraHUYEeCKHUX BeEHIeCTB. | omosorus,
nzoMepusi. XUMUYecKasi CBSI3b B OPraHM4YECKUX COEAMHEHUSX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu  opraHmdeckux  BemlectB.  HomeHkiartypa
OpraHMYECKUX COEIUMHEHUI (cucreMaruyeckas) W TpHUBHAJIbHbIE HAa3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEH KJIACCOB OPraHUYECKHUX BEIIECTB.

DKclepUMEHTAIbHBIE METO/Ibl M3YYEHHUsl BEIIECTB U MX MPEBpAIllEHUI: 03HAKOMJICHHE C
oOpa3liaMu OpraHMYecKUX BELIECTB M MaTepHallaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYJ
OpraHMYECKHUX BEIECTB, HaOIIOleHUe U ONHMCAHHWE JEMOHCTPALIMOHHBIX OINBITOB IO
MPEBPALEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHu! (IJIaBjieHre, O0YyTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH W 3TaH — MpocTeuimne
MIPE/ICTaBUTENN aJIKaHOB: (pU3MuUeckue M XUMHUYECKHE CBOMCTBA (peakluMy 3aMelleHUs U
TOpEeHUs ), HaX0Xk/IeHNE B IPUPO/JIE, MOTYYEeHNE U TPUMEHEHHE.

AJKEHBI: COCTaB U CTPOCHME, TOMOJIOTHYECKHUI pAl. DTWIEH U MPOINWIEH — MpOCTenIne
MPE/ICTAaBUTENIN aAJKEHOB: (PU3MUecCKHe W XUMHUYECKHE CBOICTBa (peakuuu TUIAPUPOBAHMUS,
raJIoreHUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIMMEPHU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Anxamuensl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BaKHEUIINE XUMHUYECKHE
CBOICTBa (peakius noauMmepusanun). [lonydyeHne CHHTETHUECKOTO KaydyyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKHUU psia. AICTWICH —
MPOCTEHINNIA TTPEACTaBUTEND AJTKUHOB: COCTaB, CTPOCHHUE, (DU3NIECKUE M XMMUYECKHUE CBOMCTBA
(peakuuy ruIpUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyIeHHE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMs), MOJy4Y€HHE WU TpPUMEHEeHHe. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noayienue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTuyeckas CBA3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUICKALMMH K pa3JIYHbIM KJlaccaMm.

[IpupoaHble UCTOYHUKH YTIIeBOJAOpo10B. [IpupoaHblil ra3 U momyTHble HE(TSHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYeckuil, KaTaTUTHUECKUii), muposu3. [IpoaykTel nepepaboTku HePTH, X TPUMEHEHHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOIYKTHI €ro nepepaboTKy.

DKCnepUMEHTaIbHbIE METOAbl U3YUYEHHUs BEIIECTB M UX MPEBpALICHUI: 03HAKOMJICHUE C
oOpa3lamMu MmiIacTMacc, KaydykoB U pe3uHbl, kKojulekuun «HedTb» n «YTomp», MogenupoBaHue
MOJIEKYJ YIJI€BOJOPOJIOB M TaJOr€HONPOU3BOAHBIX, NPOBEIEHHE NPAKTHUYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbluncnenuss mo ypaBHEHHMIO XMMHYECKOH peakuuu (Maccbl, 00BbEMa, KOJIMYECTBa
HCXOJIHOTO BEIIEeCTBA WIM MPOAYKTAa PEaKIMM MO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB MM MPOJTYKTOB PEAKLIUH).

Kucaopoaconep:xamme oprannyeckue coeiHHEHUs!

[IpenenvHble ONHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (HU3UYECKUE U
XMMUYECKHE CBOMCTBa (peaklMM C aKTUBHBIMU METaJUIaMH, TaJOreHOBOJOPOJaMH, TOPEHHUE),
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npuMeHeHue. BoaopoiHblie CBA3M MEXKIy MOJIEKyJIaMHu cIMpTOB. JlelicTBHE METaHOJIa U 3TaHOJIa
Ha OpraHM3M 4YeJIOBEKa.

MHOroaToMHbI€ CHOHPTHL. OTHICHIJIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYECKUE U
XMMHMUYECKHE CBOMCTBA (B3aUMOJECUCTBHE CO IIEJIOYHBIMU METAJlJIaMU, KAUECTBEHHAsl PEaKkIUs Ha
MHOTOAaTOMHbIE ChupThl). JleiicTBue Ha opraHu3sM uesoBeka. [IpuMeHeHue riaunepuHa u
STUJICHTJIUKOJIS.

®eHon: CTpOEHHE MOJIEKYJbl, (QU3MYECKHME M XUMUYECKHE CBoOicTBa. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anbrerunpl M kemowuwvl. DopManbAeTui, aUETAIbICTU]: CTPOEHHUE, (QU3UYECKHE U
XMUMHMUYECKHUE CBOWCTBA (PEaKUMM OKHCIEHUS U BOCCTAHOBJICHMS, KAau€CTBEHHBIE DPEaKIIMH),
[IOJIy4YE€HUE U IPUMEHEHHE.

OAHOOCHOBHBIE MpeneibHble KapOOHOBbIE KUCIOTH. MypaBbHHAsI U YKCYyCHasl KUCJIOTBHI:
CTpoeHue, pU3NYecKre 1 XUMUYECKHE CBOMCTBA (CBOIICTBa, 001IME IS KJlacca KUCIIOT, PeaKIIUs
sTepuduKanmm), MoyydeHue U npuMeHeHue. CreapuHOBasi M OJIEMHOBas KHUCJIOTHI Kak
MIPEICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MbljIa KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,
HX MOIOLIEE ACUCTBHE.

CnosxHble 2pUpbI KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosiornueckast posb )KHpPOB.

VYrieBoapl: cocTaB, KiaccuduKaIius yriaeBoaoB (MOHO-, AU- U moaucaxapuisl). [ moko3a —
MPOCTEHIINI MOHOCAXapuJ: OCOOCHHOCTH CTPOCHHSI MOJICKYJbI, (PU3NYECKUEe W XUMHUYECKHE
cBoiicTBa (B3aumojeictBue ¢ ruapokcunom wmenu(ll), okucieHne aMMuadHbIM PacTBOPOM
okcuna cepedpa(l), BoccTaHoBieHHe, OpoKEHHE TIIOKO3bI), HAXOXKJAEHHWE B MPUPOJIE,
puMeHeHne, onosornueckas poib. DotocunTes. @pykTO3a Kak H30Mep TIHOKO3BI.

Kpaxman u nemmonosa kak npupoanbie noaumepbl. CTpoeHne Kpaxmaia U LEUTI0I03bI.
duznyeckne U XMMHUYECKHUEe CBOMCTBA Kpaxmaia (TUIPOJIN3, KaUeCTBEHHAs PEAKIIHsI C HOJ0M).

DKCliepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIeCTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOJOJIeHNEe U OMMCAHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE CIHPTOB, KayeCTBEHHbIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIeHHE 3TaHoja okcuaoMm wmeau(ll)), MHOTOAaTOMHBIX
cnupToB (B3amMojelcTBre riuiepuHa ¢ ruapokcuaomM wmeau(ll)), ampaernmoB (OKuciIeHUE
aMMHauHbIM pacTBopoM okcuaa cepeopa(l) m ruapokcumom wMemu(Il), B3ammopeicTBUe
KpaxMaja C HOJOM), IPOBEIEHUE MPAKTHUYECKONW paldOThl: CBOMCTBA pPacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnble 3agaun.

Bolunicnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIeCTBa WM NPOAYKTAa pPEaKIMHU IO HU3BECTHBIM Macce, 00BbEMY, KOJINYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOJAYKTOB PEAKIIUHN).

A3oTCcoepKale OPraHndeckie COeqMHECHMUS.

AMUHOKUCIOTBI Kak aM(pOTEepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHUE CBOICTBA aMUHOKHUCIOT (Ha mpuMmepe TiuiuHa). buonormdeckoe 3HaveHHe
aMuHOKHUCIOT. [lenTump.

benku kak mpupoaHble BBICOKOMOJEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTHuYHasi CTPYKTypa OenkoB. XHUMHUECKHE CBOWCTBA OEIKOB: TUIPOJIH3, JACHATypaIus,
Ka4eCTBEHHbIE PEAKIIUU Ha OEJIKH.

DKcIepUMEHTAIbHbIE METOJIbl M3YYEHHs BEILIeCTB M MX IpeBpallleHuil: HalOironeHue u
OTIMICaHHE JEMOHCTPAlMOHHBIX OMBITOB: JEHATypalus OENKOB IMpU HArpeBaHUH, IIBETHBIC
peaxiuu OeIKoB.

BbicokoMoieKkyIsIpHbIE COeANHEHHS

OCHOBHBIE TOHATHUS XUMHHM BBICOKOMOJIEKYISIPHBIX COEIMHEHUN: MOHOMEp, MOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alMU, CPEIHAs MOJEKyIspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSTMHEHHUH — MOJIMMEpHU3aLus U MOJTUKOH ICHCAIUS.
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OKCIIEpUMEHTAJIBHBIE METO/Ibl M3YYEHUsl BELIECTB U MX INPEBPAILEHUI: 03HAKOMJIEHUE C
o0pa3iaMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYUYKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d IIPU M3ydeHUU opraHmdeckoil xumuu B 10 knacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK H
MOHATHM, SBJISIOUIUXCA CUCTEMHBIMU 11 OTJCJIbHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHSA: SBJICHUE, HAy4YHbIH (aKkT, TUMOTE3a, 3aKOH,
TEOpus, aHajiW3, CHHTE3, KIacCUPHUKAIMs, MEePUOAUYHOCTh, HAOIIOJACHUE, H3MEpEHHeE,
AKCIEPUMEHT, MOJIETTUPOBAHUE.

®dusznka: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb,
BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MUECKUE BEITUYMHBI U €AUHUIIBI
UX U3MEpPEHUsI.

buonorus: kimerka, opranusMm, Ouocdepa, oOMEH BemIeCTB B OpraHusme, (HOTOCHHTES,
OMOJIOTMYECKH aKTUBHbIE BellecTBA (OENKH, YIIIEBOIbl, XKHUPHI, (PepMEHTHI).

['eorpadust: MuHEpabl, FOpHbIE OPO/IbL, MT0JIE3HBIE CKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOTYKTHI, OCHOBBI PAllMOHATBHOIO MUTAHUS, MOIOIIME CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKHE MpenaparThl, MaTepHalibl U3 UCKYCCTBEHHBIX U CUHTETHUUYECKUX
BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMMUSA

TeopeTnyeckne 0CHOBbI XUMHUH

XUMHYEeCKUH dJeMeHT. AtoM. Sapo artoma, HW30TONBI. OJIEKTpOHHAs 000JI0YKa.
DHepreTUYeCKue ypoOBHH, MTOAYPOBHU. ATOMHBIC OpOUTANH, S-, p-, d- ameMeHThl. OCOOCHHOCTH
pacnpeziesieHusi 3JIEKTPOHOB 0 OpOUTAIsIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

ITepuonuueckuii 3akoH u Ilepuogmueckass cucrema xuMuueckux osnemeHtoB . .
MenneneeBa. CBsA3b NepuOAMYECKOTO 3akoHa u [lepuonnyeckoil CHUCTEMBI XHUMHYECKHX
anementoB [[. M. MenpaeneeBa ¢ COBpEeMEHHOW TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOWCTB XUMUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
0 rpynnam M nepuojiaM. 3HadeHHe NepUoJUUECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKass CBA3b. Buabl XUMHUYECKOW CBs3UM (KOBaJEHTHas
HEeMnoJIApHas U TOJspHas, MOHHAsA, MeTajuimyeckas). MexaHu3mbl oOpa3oBaHMs KOBaJECHTHOU
XUMHUYECKON CBs3U (OOMEHHBIH M JTIOHOPHO-aKLENTOpHBIN). BomopoaHast cBsi3b. BaeHTHOCTS.
DNeKTpOoOTpULATENbHOCTh. CTeneHb OKUcIeHus. IOHbI: KaTHOHBI M AHUOHBI.

BemecTBa MONEKYASIPHOTO U HEMOJEKYISPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THUIBI KPUCTAJUIMUECKUX PEHIETOK. 3aBUCHUMOCTH CBOMCTBA BEIIECTB OT THUIA
KPUCTALUIMYECKON PEIIETKHU.

[Tonsitie o aucnepcHbIX cuctemMax. MICTUHHBIE U KOJUIOMAHBIE pacTBOpbL. MaccoBas 10
BEILIECTBA B PacTBOPE.

Knaccudukanuss HeopraHmdecknx coeauHeHuid. HomeHkiaTypa HeopraHHYECKHUX
BellecTB. ['eHeTHueckass CBSi3b HEOPTraHWYECKHUX BEIIECTB, MPUHAMICKANUX K PA3TUYHBIM
KJIacCaM.

Xumuyeckas peakius. Krnaccudukanus XUMUYECKUX pPEaKIHil B HEOPTaHUYECKOH U
OpraHMYEeCKON XUMHH. 3aKOH COXpPaHEHUs] MAcChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS
SHEPTrUU MPU XUMUYECKUX PEAKIIMSIX.



CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3IM4HbIX (akTopoB. OOpaTUMbIe peaKLUu.
Xumuyeckoe paBHoBecue. DakTopbl, BIUSIONIME HAa COCTOSHUE XMMHUUYECKOIO PaBHOBECHS.
[Tpunnun Jle HlaTense.

DnextponuTHdeckas mucconuaius. CuibHbIE W cialObie 37eKTpOIUThL. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCJIasA, HEUTpaIbHas, IIeI0OUHAS.

OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCHEepUMEHTAIbHBIE METOJbl M3yYeHHUs BEHICCTB M WX MPEBPAIICHUN: JIEMOHCTpAIUs
tabimn «llepuoamueckas cucrema xuMmmuueckux eMmeHToB [I. M. MeHneneeBa», M3ydeHuUe
MOJIEJIe KPUCTAUIMUYECKUX pemETOK, HaOMI0/IEHHe W OINHUCAaHWE JIEMOHCTPAIIMOHHBIX U
ab0paTOPHBIX OIBITOB (Pa3jokKEHHE TEPOKCUAA BOJOPOJAa B TPHUCYTCTBHH KaTallM3aTopa,
OTIpe/IeJICHUE CPelbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MpPOBEACHUE MpaKTU4YEeCKON paboThl «BiusHue pa3ianuHbIX (AaKTOPOB Ha
CKOPOCTh XUMHUUYECKOU PEaKIIUM.

Pacuérnbie 3amaun.

Pacuérel o ypaBHEHUSIM XUMUYECKUX PEAKIIANA, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI,
pacy€ThI C UCTIOIB30BAHUEM TOHSATUS «MACCOBAsI IOJISI BEIIIECTBAY.

Heoprannueckasi xumust

Hemeramnsl. Ilomoxxenue HemeramioB B llepuonnueckoin cucTteMe XMMHUYECKHUX
anementoB JI. . MenneneeBa u 0coOCHHOCTH CTpoeHHsS aTtoMmoB. Dusnueckue CBOICTBa
HEMETAJJIOB. AJUIOTPOTIHS HEMETAJUIOB (Ha IPUMEPE KUCIIOPoia, cepbl, hocdopa u yrieposaa).

XUMHYECKHE CBOMCTBA BaXHEHITUX HEMETAJJIOB (TaJIOTE€HOB, CEphl, a3oTa, docdopa,
yTJIepo/ia ¥ KPEMHUS) U UX COSAMHEHHH (OKCHIOB, KUCIOPOICOAEPIKAMINX KACIOT, BOJOPOTHBIX
COCTMHECHMUI).

[IprumeHeHne BaKHEUIINX HEMETAIIIOB U UX COCAMHEHUN.

Mertamnel. [lonoxenne metamioB B [lepuoauyeckoil cucTeMe XMMUYECKUX AJIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOEHUS IJIEKTPOHHBIX 0000UeK aTroMoB MetayioB. Oomiue
¢duzuveckue cBoiicTBa MeTaioB. CIIaBBl META/UIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKECHUN
METaJJIOB.

XWMHYECKHE CBOWCTBA BAXKHEWIIUX METAJIOB (HATpWM, Kalud, KaJbIMH, MarHuw,
ATIOMHUHHM, HUHK, XPOM, KEJIe30, ME/Ib) U UX COCMHEHUI.

O61ue criocoObl Noay4eHus MeTauioB. [IpuMenenne MeTamioB B ObITY U TEXHUKE.

DKCIepUMEHTANIbHBIE METOJbl H3Y4EHHUs BEIIeCTB U HX NPEBpAIICHUI: H3ydeHHE
KoJulekuuu «MeTamibl U CIjiaBbl», OOpa3loB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a1a4, HaONIOJleHWe ¥  ONHCaHUWE JEMOHCTPAMOHHBIX U  JAOOPAaTOPHBIX  OIMBITOB
(B3auMoelicTBUE TUIPOKCHIA ATIOMUHHUS C PACTBOpPAMH KHUCIOT U UIEJIOYel, KaueCTBEHHBIE
peaxkuu Ha KaTHOHBI METAJLIIOB).

Pacuérnbie 3agaun.

Pacuérbl maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce win o0bEMY OJHOTO U3 y4YacTBYIOIIMX B PEAKLUU BEILIECTB, pacdy€Tbl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KA3Hb

Ponp xuMuu B o0ecniedeHnr 9KOJOTHUYECKON, SHEPTeTHYECKON U MHIIEBOI 6€301MacHOCTH,
pa3BuUTUU MeAUIMHBL. [loHATME O HayuyHBIX METOJaX IO3HAHUS BEIIECTB M XUMHUYECKUX
peaKuuu.

[IpencraBnenuss 00 OOMKMX HAayYHBIX TPUHIUINAX [POMBIIUIEHHOTO MOJYy4EHUS
BOKHEMIIINMX BEUIECTB.

UenoBek B MHpE BEUIECTB U MAaTEpPUATOB: BAXHEHIIME CTPOUTENbHBIE MAaTE€pHUabl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KpPacKu, CTEKJIO, KepaMHKa, MaTepHallbl JUIsl SJIEKTPOHUKH,
HaHOMATEPHUAIIbl, OPraHUIECKHE U MUHEPATbHBIC yI0OpEHUSI.



XuMHs M 3]I0pOBbE 4YEJIOBEKA: IpaBHUJa HCIOJb30BaHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 0€30MMacHOT0 UCTIOIb30BaHUS MPETapaToB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MeXnpeaMeTHBIX CBS3€H MpH U3ydeHHH OOIIel M HEOPraHM4eCKOW XHMUU B
11 xmacce OCyIIECTBISCTCS Yepe3 MCIOJIb30BAHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX TTOHITHA,
TaK U MOHATUM, SBISIOLUIUXCA CUCTEMHBIMU I OTJEJIbHBIX MIPEJIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOuiue ecTecTBEHHO-HAy4YHbIE IIOHSTHS: HAay4dHbIM (QaxT, Tumoresa, 3aKOH, Teopus,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  IMEePHOAWYHOCTb,  HAONIOACHUE,  DKCIIEPUMEHT,
MOJEIUPOBAaHUE, U3MEPEHUE, SIBICHUE.

®duznka: Marepus, dHEprus, macca, aToM, 3JEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOII,
PaavoaKTUBHOCTh, MOJIEKYJa, SHEPreTUUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHOe
COCTOSIHUE BEIECTBA, (PU3NYECKUE BEJIMUMHBI U €IMHULIBI UX U3MEPEHMUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTEMa, Ouocdepa, Makpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEUIECTB B OPraHU3ME.

['eorpadust: MuHEpabl, rOpHbIE OPO/IbL, MT0JIE3HBIE CKOTIAEMbIE, TOTUIUBO, PECYPCHI.

Texnonorus: XUMHYECKasi  IPOMBIIIJIECHHOCTD, MeTaJTyprus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHasos, CEJIbCKOXO3sIIICTBEHHOE MIPOU3BO/ICTBO, nuIIeBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHalIOB, AJIEKTPOHHAS MPOMBIILIEHHOCTD,
HaHOTEXHOJIOTUH.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA INIPOI'PAMMBI IO XUMHUHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIporpaMM cpenHero oo0mero odopazoBaHusi (JIMYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3yJIbTaTOB OCBOEHUS
IIPOrpaMM CpeiHEro o0uiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AEATEIBLHOCTHBIM IOJIXOJAOM B CTPYKTYyp€ JIMUYHOCTHBIX
pe3yJlbTaTOB OCBOEHUs IpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHEro oouiero ooOpazoBaHuUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCUUCKONW TPakTAaHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEIIEHHUIO;

HaJM4ue MOTUBALIUU K 00Yy4EHHUIO;

L[€JICHANPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHMH JTMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINN 6a30BON HayKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCsi PYKOBOJICTBOBAThCSl B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMM, MPUCYIIMMU IIEJIOCTHOM CHCTEME XHUMHYECKOIO
o0pazoBaHus;

HaJM4ue TMPaBOCO3HAHMSI HKOJIOTUYECKOM KyIbTYpbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE MJIaHbI.

JIn4HOCTHBIE pE3YyIbTaThl OCBOEHHUS IMpeaMeTa «XHUMHS» JOCTUTAIOTCS B €IWHCTBE
yu4eOHOM M BOCHMTATEIBHOW JEATENbHOCTH B COOTBETCTBUM C T'YyMaHUCTHUYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSAMM M HJ€aJaMH  POCCHIICKOro
IpaXXJIaHCKOro OOlIecTBa, NPUHATHIMH B OOILIECTBE HOPMaMU U IpaBWIaMHU IIOBEICHUS,
CIOCOOCTBYIOIIMMHU TPOLIECCaM CAaMOIIO3HAHUS, CAMOPA3BUTUS M HPABCTBEHHOI'O CTaHOBJICHHUS
JTUYHOCTH 00YyJarOITUXCsl.

JIMYHOCTHBIE PE3YyNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaromuxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUSA:

0CO3HaHMs 00Y4aIOUIMMUCSA CBOUX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaK€HUs K
3aKOHY U NPaBONOPAIKY;

IIPEJCTABICHUS O COLMAIBHBIX HOpPMax M IpaBUJIaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIBLHOCTH MIPU CO3/1aHUM y4eOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U IT03HABATEIbHbIX 33/1a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH IOHUMATh U MIPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHTbI JPYrux
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1€ TENBHOCTH;

2) NIATPHOTHYECKOT0 BOCTIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHA K MCTOPUYECKOMY M HAyYHOMY HAacCJIEJUI0 OTEUECTBEHHOMU
XUMUH;

YBaKEHHsI K IpoIleccy TBOpYECTBA B 0OOJACTH TEOPUM M IMPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTHXKEHHsS HAayKH €CTh pe3yJibTaT UIMTENbHBIX HaOIIOJCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAILHBIX TOUCKOB, MOCTOSTHHOTO TPYAa YUEHBIX U MPAKTUKOB;

UHTepeca M TO3HABaTEJIbHBIX MOTHUBOB B TMIOJYYEHHH M TIOCIEYIOIIEM aHalu3e
nHGOpMAIIUY O NIEPEAOBBIX TOCTUKEHUAX COBPEMEHHOM OTEeUECTBEHHONW XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO NTOBEACHNUS;
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CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBS3aHHBIE C XUMUYCCKUMH SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

FOTOBHOCTU OLICHMBATh CBOE ITOBEICHUE M IIOCTYNIKA CBOMX TOBApUILEH C MO3UIUHU
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMaHUS I[EHHOCTEH 310poBoro M Oe3omacHOro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PH3UYECKOMY M TICHXHYECKOMY 3710POBBIO;

coOroIcHUs TIPaBUJI OE30TIACHOTO OOpAIEHUsI ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KU3HU U B TPYJIOBOU JICATEIHHOCTH;

MOHMMAHMSI [IEHHOCTH TMPAaBWJ WHIMBUIYAJIILHOTO M KOJUIEKTUBHOTO 0€301acHOTO
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJICJICTBUN W HEMPHUATHS BPEIHBIX MPHUBBIYCK (YIOTPEOICHHS aJIKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKATUBHOMW KOMIIETEHTHOCTH B Y4€OHO-HCCIEAOBATEIBCKON JEATEIHHOCTH,
00I11I€CTBEHHO IMOJIE3HOM, TBOPUYECKOMN U APYTrUX BUOAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHE B PEIICHHMA IPAKTUYECKUX 3a7ad COIMAIBHON
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIBI);

HWHTEpeca K MPAKTUIECKOMY H3YUYCHHIO MPOQECCHil pa3InyHOTO pojia, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHUS K TPYAY, JIOASIM TPYJla U Pe3ylibTaTaM TPYIOBOU JACATEIHHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYAIIBHOW TPaeKTOpUH OOpa3oBaHUs,
Oyaymieil mpodeccuu U peaan3anui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U MOTPEOHOCTEH 00IIECTBA;

6) HK0JIOTNY€eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11€JIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKU3HH Ha 3eMIIe;

MMOHUMAaHHUS TI00aTBHOTO XapakTepa SKOJIOTHYECKUX MPoOieM, BIUSHUS S3KOHOMUYECKHX
MIPOLIECCOB HAa COCTOSIHUE PUPOTHON U COLIUATILHOM CPEJIbl;

OCO3HaHHS HEOOXOAMMOCTH HCIIOJIB30BAHMS JOCTUKEHUN XUMHH Ul PELICHUSI BOIIPOCOB
paIOHaIBLHOTO MPUPOAOTIONB30BaAHUS;

AaKTUBHOTO HEMPHUATHS NEHCTBHUI, MPHUHOCSIIMX BpEeA OKpYXKalolled MpUpOIHOM cpene,
YMEHHSI IPOTHO3UPOBATh HEOIAroMpUATHBIE SKOJIOTHMUYECKUE IMOCIEACTBUS MpEeANPUHUMAEMbIX
JIEMCTBUI U MPEIOTBPAILATH UX;

HaJIW4YUs PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOH KYyJIbTYphI, OIBITA
NESITENbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCS HMH B
M03HABATEIbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTHKE, CIOCOOHOCTU U YMEHUSI aKTUBHO
MIPOTUBOCTOATH UCOTIOTUH XeMO(pOoOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

cOpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHON MPAKTUKU;

MOHUMAaHH CHenuUKA XUMUU Kak HayKd, OCO3HaHUs €€ ponu B (OPMHUPOBAHHUH
paIMOHAIBFHOTO HAYYHOTO MBIIIICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOIIEM
MHpE KaKk O €JUHCTBE MPHUPOABI M YEJOBEKa, B MO3HAHUW MPHUPOJIHBIX 3aKOHOMEpPHOCTEU U
pelieHny mpooieM COXpaHeHUsl TPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH s COBPEMEHHOW IMBUIM3AIMU: B €€
T'YMaHUCTHUYECKOW HAIPaBJICHHOCTH M BAKHOW POJNHM B CO3/JaHUM HOBOW 0a3bl MaTepUaTbHOMN
KYJIBTYPBI, PEHICHUH TI00ATBbHBIX MPOOJIEM YCTONYHMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOA,
JHEPreTHYeCKOH, MHUIIEBOM H HKOJOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI,
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o0ecreyeHnn YCIOBHI yCHEIHOTO TPy/a U SKOJIOTUYECKA KOM(DOPTHON KU3HU KaXKIOTO 4ieHa
0O0IIIeCTBA;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: IIOHMMAaHMS CYHIHOCTH METOJOB IIO3HAHWS,
UCIOJb3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJB30BATh MOJYYaeMble 3HAHUS IS
aHanM3a U OOBSCHEHHUS SBICHUI OKPYXKAIOIIETO MUPAa M MPOUCXOAAIMX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HaY4HbIX (DAKTOB M MMEIOLINXCS TAaHHBIX
C LEJBIO ITOJIYYEHHUSI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO MCIIOJIh30BATh XUMUYECKUE 3HAHUS ISl PELICHHS IPOOIIEM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKON JAEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpA30BaHHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMHW 10 XUMHH B COOTBETCTBUU C JKH3HEHHBIMH
MOTPEOHOCTSMU;

UHTEpeca K OCOOEHHOCTAM Tpylda B pa3IWyHbIX cdepax MnpodeccuoHaTbHON
NESATENBHOCTH.

METAINIPEIMETHBIE PE3YJIbTATHI

MertanpeaMmeTHble pe3ylbTaThl OCBOGHMSI y4yeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpenHero oOmiero 0opa3oBaHus BKIIIOYAIOT:

3HauYuMble s (OPMHPOBAHMS MHUPOBO33PEHUS OOYUAIOIIUXCS MEXIUCHUIUITMHAPHBIE
(MexTmpeMeTHbIE) OOLIEHAYYHbIE TOHSTHS, OTPAXKAIOIIKE EIOCTHOCTh HAYYHOUW KapTUHBI MUpa
)51 CHeI_[I/I(‘l)I/IKy MCTOJ0B IMMO3HAaHMWs, UCIIOJIB3YCEMbBIX B €CTCCTBCHHBIX HayKax (MaTepHﬂ, BE€IICCTBO,
SHeprus, SBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIH (haKT, MPHUHIIMI, TMIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIel0BaHne, HAOII0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHHUBepcalibHble  yueOHble  JeiicTBUS  ([IO3HABaTENbHBIE, KOMMYHUKATHUBHBIE,
peryiasTuBHBIC), obecrneunBaronie (GopMupoBaHue (PYHKIIMOHATBHOW TPaMOTHOCTH |
COLIMANIBHONM KOMIIETEHIINH 00y4JaroluXcs;

CHOCOOHOCTh ~ OOy4aloIIMXCS  MCIOJIb30BaThb  OCBOCHHBIE  MEXJIUCHUILUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4deOHbIE IEWCTBHUS B IO3HABATEIHHOH U
COLIMANILHON MPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPaXKAalOT OBJIAZCHHE YHUBEPCAIBHBIMU Yy4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

OBi1ajeHHe YHMBePCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JJornYecKue AecTBUSL:

CaMOCTOSITENIBHO  (DOPMYJIUPOBAaTh M aKTyaJU3upoBaTh MpoOIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPEeNATh LeJIH JeATENIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU UX TOCTHXKEHUS,
COOTHOCHUTH PE3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIOJIb30BaTh MPU OCBOCHUU 3HAHWM MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIICISTH
XapakTepHble TMPU3HAKK TMOHSATHH W YCTaHABIMBATh UX B3aUMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIME MOHITUS I 00BACHEHUS OTJCNIbHBIX (DAKTOB U SBJICHHUI;,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KJIacCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIni;

yCTaHABIUBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYECKUE paCCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, TI0 aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHHUAX, (DOPMYIHpOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHSATH B MpOIlecCce MO3HAHUS, UCIIOJIb3YeMble B XUMHUU CUMBOJIMYECKUE (3HAKOBHIE)
MOJeIH, MpeoOpa3oBbIBATH MOICTbHBIC IPECTABICHUS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XuUMHuueckas ¢GopMmyna, YpaBHEHHE XUMHUYECKON pEakIuu — TMpU PEHIeHHH Y4eOHBIX
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MO3HABATEIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHATh Ha3BaHHBIC MOJEIbHBIC NPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTePHBIX MPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINN.

2) 6a3oBbIe HCCI€A0BaTENbCKUE e CTBHS:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BELIECTB U XUMHUUECKUX PEAKILINH;

¢dopmynupoBaTh IeMM M 3aJa4d  HCCIEIOBAHUSA, MCIOJB30BaTh IIOCTABICHHBIE U
CaMOCTOSITEIIEHO CPOPMYTHUPOBAHHBIE BOIPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHHS M OCHOBHI
11t GOPMUPOBAHUS THIIOTE3HI 110 TIPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJIETh HAaBBIKAMU CAMOCTOSITEIIHOTO IUIAHUPOBAHHUS M TIPOBEACHUS YYCHUYECKHUX
HKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJOM IpPOIecca, CaMOCTOSTEIHHO
MIPOTHO3UPOBATh €ro pe3yinbTaT, (GopMmymupoBaTh OOOOIIEHHS € BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEAOBAHUS, COCTABIATH 0OOCHOBAHHBIM OTUET O MPOJIETAHHOM
pabore;

MpUOOpPETaTh OMNBIT YYEHUUYECKOM MCCIEI0BATENbCKOM M MPOEKTHON JesTeNIbHOCTH,
MPOSIBISITE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB peIIeHUs
MPAKTUYECKUX 32/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIO0B TIO3HAHUSL.

3) pa6ora ¢ unopmanmeii:

OpUEHTHUPOBATHCSI B PA3IMYHBIX HCTOYHMKAX WHPOpManuu (HAYIHO-TIOMYJIsIpHAs
JUTEepaTypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHBIE TocoOus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO PA3IUYHBIX BUIAOB H (OpPM TMpencTaBieHUs, KPUTHUECKU
OIICHUBATh €€ TOCTOBEPHOCTh M HEMPOTUBOPECUHBOCT;

(dbopMynHpOBaTh 3aMpockl W TPUMEHATH pPa3IUUHBIE METOIBl TPH TOUCKE W OTOOpe
nH(popmalny, He0OXOAUMOM /JIsl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeaEHHOIO TUIIA;

MpHOOPETaTh OMBIT MCIIOJF30BAHMS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIPHO BBIOMpAaTh ONTHMAIBHYIO (OpMY MpeAcTaBiIeHUsT WHPOPMALUU (CXEMBI,
rpaduKky, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

HCIOJIb30BAaTh HAy4yHBbIH SI3bIK B KadecTBe CpeAcTBa Mpu paboTe C XUMHUYECKOU
nHpopMalnuel: MPUMEHATh MEXKNpeaMeTHble ((pU3ndeckue W MaTeMaTHYeCKHe) 3HaKu |
CUMBOJIBI, (hopMyITbl, a0OpEeBUATYPBI, HOMEHKIATYPY;

HCII0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJICTBA HATTISIAHOCTH.

OBiajgeHHe YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH JAeliCTBUSIMH:

3aJlaBaTh BOMPOCHI [0 CYILIECTBY OOCYXIaeMOW TEMbI B XOJi¢ AHANOra W/WIN JUCKYCCHH,
BBICKa3bIBaTh HJeH, (GOPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCHUTEIBHO BBINOJHEHUS
MIpeII0KEHHOM 3a/1a4H;

BBICTYNaTh C IpE3eHTAIeil pe3yJabTaTOB MO3HABATEIbHOM AEATEIbHOCTH, MOJYYECHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TPU  BBINOJHEHHH XUMHUYECKOTO
OKCIEPUMEHTa, MPAKTUYECKOW pabOThl IO HCCIEJOBAaHUIO CBOICTB H3y4aeMBIX BEIIECTB,
peannzanuu y4eOHOTO MpoeKkTa M (HOPMyIUPOBATh BBIBOJBI MO pE3yabTaTaM MPOBEAEHHBIX
UCCIIeIOBAaHUH MyTEM COTJIACOBAHMSI MMO3ULIUN B X0/1€ 00CYKIEHUSI 1 0OMEHA MHEHHUSMU.

OBiaeHHne YHMBEPCAIbHBIMH PeryJIATUBHBIMU e CTBUSIMM:

CaMOCTOSITENIbHO TJIAaHUPOBATh U OCYILECTBISATh CBOIO MO3HABATEIBbHYIO JESATEIBHOCTD,
ompenenss e€ Ienu M 3a/laud, KOHTPOJIMPOBATh U MO Mepe HeoOXOJAUMOCTH KOPPEKTHPOBATh
npeaaraeMblii aaropuT™ ACWCTBHUI MPHU BHINOTHEHUH Y4EOHBIX M HCCIIENOBATENbCKUX 3aj1ad,
BBIOMpaTh Hanbomnee 3(h(HeKTUBHBIN CIOCO0 UX PEIICHUs C yYETOM MOTyYeHHUs] HOBBIX 3HAHUH O
BEIECTBAX U XUMUUYECKUX PEAKIUSX;

OCYIIECTBIISATh CaMOKOHTPOJIb CBOEH JIEATENIbBHOCTH Ha OCHOBE CaMOaHalIW3a |
CaMOOILIEHKH.

INPEAMETHBIE PE3YJIBTATbBI

14



10 KJIACC

[IpeameTHbie pe3ynbTaThl 0CBOCHUS Kypca «OpraHuyeckas XuMuUsh» OTPaKaroT:

cOPMHUPOBAHHOCTh MPEACTABICHUN O XUMHUYECKOW COCTaBISIONICH €CTEeCTBEHHO-
HAyYHOW KAapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWUU SIBJICHHUA TPHUPOIBI, B (HOPMUPOBAHUHU
MBIIUICHUS. U KYJAbTYPbl JIMYHOCTH, €€ (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIUMOW st
pEeIICHUS TPAKTHYECKUX 3a7ad M D3KOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUM, KOTOpPAs BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATHS (XUMUYECKUHN JIEMEHT, aTOM, JICKTPOHHAS 000JI0YKa aTOMa, MOJICKYJIa, BAJICHTHOCTD,
AJIEKTPOOTPHUIATEIILHOCTh, XHMHYECKasi CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas W
COKpami€HHasi), MOJb, MOJSIpHasT Macca, MOJIAPHBI O00BEM, YIJIEPOJHBIA  CKEJeT,
(yHKIMOHANBHAA TPYIIa, pajuKal, W30MEpHUs, M30MEPHI, TOMOJIOTHUECKHI psijl, TOMOJIOTH,
YTJIEBOJIOPOIBI, KUCIOPO U a30TCOJEPKAIINE COCTUHEHHS, MOHOMED, TMOJIUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COSIMHEHNS); TEOPUH U 3aKOHBI (TEOPHUS CTPOCHUSI OPraHUYECKUX
BemectB A. M. byrmiepoBa, 3akoH COXpaHEHHs MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH; MHPOBO33PEHUECKHE 3HAHHWS, JEKAllhue B OCHOBE TMOHUMAaHUS
MPUIUHHOCTH U CUCTEMHOCTH XHMHUYECKUX SBJICHUM, (DaKTOJOTUUECKHE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJyYeHUU U 0€30MMaCHOM HCITOJIb30BAHUU BAKHEUIITUX OPTAaHMUECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOU JIEATETHHOCTH YEIIOBEKA,

c(hOpMUPOBAHHOCTh YMEHUH BBISBIISATH XapaKTEPHBIC MTPU3HAKHU TIOHITHI, YCTaHABIMBATh
WX B3aMMOCBSI3b, HCTIOJIB30BaTh COOTBETCTBYIOIINE TTOHSATHS MPU OTMIMCAaHUHM COCTaBa, CTPOCHUS U
MPEBPAIICHUN OPTAHUYECKUX COCTUHECHU;

c(OpMHUPOBAHHOCTh YMEHUN HCMOJb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIS COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHO) (GOpMyST OPraHUYECKUX BEIIECTB
Y YpaBHEHHW XMMHYECKUX PEAKLUN, U3rOTABIMBATh MOJEIHN MOJIEKY] OPraHWYECKHX BEIIECTB
JUTSL WILTIOCTPALMK UX XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHMH yCTaHABIMBATh MPUHAICKHOCTh NU3YYEHHBIX OPraHUYECKUX
BEIIECTB IO HMX COCTaBy U CTPOCHHUIO K ONpeIeNEHHOMY KIacCy/Tpymmne COeAUHEHUN
(YyrneBomopoJipl,  KUCIOPOJ M  a30TCOAEpKalllhe COCAUHEHHUS, BBICOKOMOJIEKYISIPHBIC
COCIMHCHMS), N1aBaTh MM Ha3BaHUA 10 cuctematnyeckoid HomeHkiatype (IUPAC), a Taxke
MIPUBOJIUTh TPUBUAIbHBIC HA3BaHUS OTAEIbHBIX OPraHMYECKHX BEIIEeCTB (ITUJIEH, MPOIMIIEH,
alleTWJICH, ASTHJICHIJIMKOJb, TIUIEpUH, (PeHosl, (QopMaiblIerui, aleTalbAeruja, MypaBbHHAS
KHCIIOTA, YKCYCHAasl KHCIIOTa, OJIMHOBAs KUCJIOTa, CTEApUHOBAs KUCIOTA, TIII0K03a, (PpyKTo3a,
Kpaxmal, IeJUTI0JI03a, TJIUIUH);

chOpMUPOBAHHOCTh YMEHHUS OMNPEAENSATh BHUIBI XUMUYECKOW CBS3M B OPraHMYECKHUX
coeIMHEHUsX (OIMHAPHBIC U KPATHBIE);

cOpMUPOBAHHOCTh YMEHHUS MPUMEHATH IMOJOXKEHHUS TEOPUU CTPOCHHUS OPraHUYeCKHUX
BemecTB A. M. byriepoBa s 00bsCHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHHUS MacChl BELIECTB;

chOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XUMUYECKUE CBOMCTBA TUMMYHBIX MPEICTABUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEILIECTB
(MeTaH, STaH, JTWJIEH, MPONWJIEH, aleTWwieH, OyraaueH-1,3, merunOyramueH-1,3, OeHzon,
METaHOJI, STaHOJI, STUJICHTJIUKOJb, TIUIEPUH, (EHON, alleTalbJIeTul, MypaBbUHAs U YKCyCHas
KHCTIOTBI, TIIOKO3a, Kpaxmal, LeJIioNio3a, AaMHHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBATh
T€HETUYECKYIO CBSI3b MEXJy HUMU YPAaBHEHUSIMU COOTBETCTBYIOIIMX XMMHMUYECKHX pPEaKIUH ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX OPMYIT;

chOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaThb HWCTOYHUKHU YIJIEBOJOPOJHOTO CHIPHS
(HedTh, TPHUPOMHBIA Ta3, yroib), CHOCOOBI HMX MEPepadOTKH U TMPAKTUYECKOE MPUMEHEHHE
MIPOIYKTOB MepepadOTKH;
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cOPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHUS [0 XUMHUYCCKUM YypPaBHEHUSIM
(Maccel, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WIJIM MPOJAYKTa PEAKIUU IO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJITHOTO U3 MCXOIHBIX BEIIECTB WIIM IPOJIYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHUU BJIAJIETh CHCTEMOW 3HAHUI 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHMS, UCIOJIb3yeMbIX B XWMHHM TPU HM3YyYEHUHU BEHIECTB M XHMHUYECKHUX SIBJICHUU
(mabmonenne, W3MEpeHHe, OKCIEPUMEHT, MOJICIHPOBAHKE), HCIOJIb30BATh CHCTEMHBIC
XUMUYECKUE 3HAHUS IS PUHATHS PEIICHUN B KOHKPETHBIX JKM3HEHHBIX CUTYaIUAX, CBA3aHHBIX
C BEIIECTBAMU U UX IPUMEHEHUEM;

c(OpPMHUPOBAHHOCTh YMEHHI COOJIFO/IATh MpaBUia TOJB30BAHUS XUMHUYECKOW MOCYIOW U
n1a00paTOPHBIM 000PYIOBAaHUEM, a TAKXKE MPaBHIIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH TIO BBITIOJIHEHHUIO J1a00PATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUJIAHUPOBATh M BBIMOJHATh XUMUYECKUU DSKCIICPUMEHT
(mpeBpalieHusl OpraHuYecKX BELIECTB NPU HarpeBaHUM, MOJYUYEHHE 3TUJICHA M U3YYEHUE €ro
CBOMCTB, KayeCTBEHHbIE pEaKIMU OpPraHMYECKUX BEILIECTB, JEHaTypanus OelKoB Mpu
HarpeBaHUH, [IBETHbIE PEaKUU OEJIKOB) B COOTBETCTBUHU C NPABWJIAMHU TEXHUKH 0€30MaCHOCTHU
py oOpallleHnu ¢ BellecCTBaMU M J1a0OpaTOPHBIM O0OpYIOBaHUEM, IPEACTABISTH PE3YIbTATHI
XMMHMUYECKOTO JKCIepuMeHTa B (OpMe 3alluCH YpaBHEHUN COOTBETCTBYIOIIMX pEaKIUil u
(dhopMynupoBaTh BHIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3WPOBATh XHMHUUYECKYIO HWH(OpMaIuro,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM HHpopmaru, HTEpHET U IpYyTrux);

chOpMUPOBAHHOCTh YMEHMH CcOOJIOAATh IMpaBWJIa SKOJOTMUYECKH I1eJ1Ieco00pa3HOro
MOBEACHUS B OBITY M TPYNOBOHM [EATENbHOCTH B LENSIX COXPAHEHUS CBOEro 370pOBbS U
OKpY’Karolllel MPUPOJHON cpenbl, 0CO3HAaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
ONpPENENEHHBIX OPraHMYECKUX BEHIECTB, MOHMMas cMbica mnokazarens [IJIK, mosicHaTe Ha
puMepax crnocoObl YMEHBIIEHHs] U MPEJOTBPAIICHNUS UX BPEAHOTO BO3JCHCTBUS HAa OPraHU3M
YEII0BEKa;

JUis 0Oy4YaloUIuXcs C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIIECTB M XUMUYECKUX SIBJICHMUIA;

JUISL  CIIENBIX W CIIA0OBUIAIIMX OOYUYAIOIIMXCS: YMEHHE MCIOJb30BaTh peilbedHO-
TOYEYHYIO cucTeMy o0o3HaueHuit JI. bpaiins s 3anucu xuMmudeckux Gopmy.

11 KJIACC

[IpeameTHbie pe3ynabTaThl OCBOEHUA Kypca «OOmass W HEOpPraHWdYecKas XUMUsD»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TIPEJCTABICHUNM: O XHMHYECKOW COCTABIISIONICH E€CTECTBEHHO-
HAyYHOW KapTUHBI MHUpA, POJM XMMHUU B TO3HAHUU SIBJICHUA TPUPOIBI, B (OPMUPOBAHUU
MBIILJICHUS. U KyJAbTYpbl JMYHOCTH, €€ (DYHKIHMOHAIBHOM TPAMOTHOCTH, HEOOXOAMMOMW s
pelIeHHus MPAKTHYECKUX 3a7ad M DSKOJOTHYeCKH OOOCHOBAHHOTO OTHOILIEHUSI K CBOEMY
370POBBIO U MPUPOTHOM CpEJIE;

BJIQJICHUE CHUCTEMOM XHWMHUYECKMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJAraroline
MOHATHS (XUMHUYECKUN DIIEMEHT, aTOM, H30TOIl, S-, P-, d- 3JIEKTPOHHBIE OPOUTAITU AaTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSPHBIH O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUIIATEIHHOCTh, CTEIEHb
OKHUCJICHHS, XHMHUYecCKas CBs3b (KOBaJCHTHAas, HWOHHAs, MeTa/In4yeckas, BOJOPOIHAsA),
KpPUCTAJUIMYECKass  PELIETKA, THUIBI XUMHUYECKUX  PEaKLUW, pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJMUTUYECKAS AUCCOLMALMS, OKUCIUTENb, BOCCTAHOBUTEIDL, CKOPOCTh
XUMHYECKON  peakiMH, XHUMHYEeCKOe paBHOBECHE); TEOPHM U  3aKOHBl  (Teopus
JNEKTPOJIUTUYECKON Aucconuannu, nepuoauueckuit 3axkoH J[. WM. MenneneeBa, 3akoH
COXpAaHEHUsI MACChl BEILIECTB, 3aKOH COXPAHECHMUS M IPEBPALLCHHUS SHEPIrUU NPU XUMHUYECKUX
peaKIusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH SI3bIK XHUMHH, MHPOBO33PEHUECKHUE 3HAHMUS,
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JeXallue B OCHOBE IIOHMMAaHMsSI HIPUYMHHOCTH U CHCTEMHOCTH XUMUYECKUX SIBICHUH,
(aKTOJIOTMYECKUE CBEICHHUS O CBOMCTBAX, COCTaBE, MOJYYCHHH M O€301IacCHOM HCIOJIb30BAHUU
BOXHEWIINX HEOPTraHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKON JACATEIbHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIC MPU3HAKU TOHATHHA, YCTaHABIMBAThH
UX B3aUMOCBA3b, UCIOJb30BaTh COOTBETCTBYIOLIME IMOHATHS IIPU ONKCAHUU HEOPraHMUECKUX
BEILIECTB U UX IIPEBPAILECHUN;

c(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BAaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTAaBJICHUS
dopMyn BemecTB M YpaBHEHHH XUMHYECKUX PEAKLIUH, CHUCTEMAaTHYECKyI0 HOMEHKIATYpy
(IUPAC) u TpuBManbpHblE Ha3BaHUS OTJEIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHblii ras,
YIJIEKUCHIbIA Ta3, aMMHaK, raméHas U3BECTb, Herami€Has H3BECTb, IMUThEBas cOJa, NUPUT U
JApyrue);

c(OpMUPOBAHHOCTh YMEHUI ONpEAEIATh BaJICHTHOCTh U CTENIEHb OKUCICHNUS XUMHUYECKUX
3JIEMEHTOB B COEIMHEHUSAX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJIGHTHAs, HOHHA,
MeTajyin4yeckasi, BOJOPOAHAs) B COCAUHEHUSX, TUI KPUCTAIIIMYECKONW pEHIETKHM KOHKPETHOTO
BellleCTBA (aTOMHAs, MOJIEKYJSpHAs, WMOHHAs, METAJUIMUecKas), XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHN;

c(OpMHUPOBAHHOCTh YMEHHI yCTaHABIMBAaTh MPUHA/JIEKHOCTh HEOPraHUYECKUX BELIECTB
10 UX COCTaBy K ONpeJeNEHHOMY KJIacCy/TpyIIe coelMHEeHUH (MpoCThie BElleCcTBA — METAJUIbI U
HEMETaJlJIbl, OKCU/IbI, OCHOBAHMSI, KUCIOThI, aM(pOTepHbIE TUAPOKCHIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEeMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOrHOCTUYECKYIO (PYHKUINU;

chOpMHUPOBAaHHOCTh ~YMEHMHM  XapaKTepu30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKUX A1eMeHTOB 1—4 nepuooB [leproanyueckoil cucteMbl XUMUYECKUX AemMeHToB /. U.
MenneneeBa, HUCHOJB3YyS MOHSATHS «S-, p-, d-2JIEKTPOHHBIE OPOUTAINY», «IHEPreTHUECKUE
YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XMMHMUYECKHUX D3JIEMEHTOB M HX
COEIMHEHUH MO TepuoaaM M rpynnam llepuoanyeckoil cuctemMbl XuMHUecKux 3neMeHToB 1. U.
MenneneeBa;

chOpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMHUCHIBaTh) OOIIHE XUMHUYECKHE
CBOWCTBA HEOPraHMYECKUX BELIECTB PA3MYHBIX KJIACCOB, MOJATBEPXkIAaTh CYILIECTBOBAaHUE
FEHETUYECKOM CBS3M MEXJY HEOPraHWYeCKMMM BEIIECTBAMU C IIOMOILIBIO YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

cOpMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XUMHUYECKUE PEAKIHMU IO Pa3TUYHBIM
npu3HakaM (YMCIy W COCTaBy pEarupyrolluX BELIEeCTB, TEIIOBOMY 3(QeKxTy peakuuu,
W3MEHEHHUIO CTETEHEel OKUCICHUS 3JIEMEHTOB, 0OPaTUMOCTH peaKkliy, YIaCTUIO KaTaau3aTopa);

chOpMUPOBAHHOCTh YMEHHI COCTABIIATh YPAaBHEHHS PEAKIUN Pa3TUYHBIX THIIOB, MOJIHBIC
U COKpallléHHBbIE YpaBHEHHUs peaklUuii MOHHOTO OOMEHa, YYUThIBasl yYCIOBUS, MPH KOTOPHIX 3TH
peakuuu UAYT 10 KOHILIA;

cOpMUPOBAHHOCTh YMEHUN NPOBOJUTH PEAKIMH, MOATBEPKAAIONME KadyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACHO3HABATH OINBITHBIM IIYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PaCTBOpPAaX HEOPIraHMUYECKHUX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHH PAaCKPBIBATH CYIIHOCTb OKHCIUTEIHbHO-BOCCTAaHOBHUTEIBHBIX
peakuuii MoCpPeICTBOM COCTAaBJIEHH SJIEKTPOHHOTO OajlaHca ATUX PeaKIUi;

Cc(OPMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakluu OT
pa3nuyHbIX (DAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOIO pPaBHOBECHS B 3aBUCUMOCTH OT
BHeIIHero Bo3neiicteus (npunuun Jle Hlarense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE IPOIECCHl, JeKallue B
OCHOBE MPOMBIIIUIEHHOTO MOJY4YE€HHUsI CEPHOU KHUCIOTHI, aMMHUAKa, a Takke chOpMUPOBAHHOCTD
npeacTaBiIeHui 00 OOIMMX HAyYHBIX MPUHIMIAX M SKOJOTMYECKUX MpoOieMax XMMHUYECKOIro
IIPOU3BOJICTBA;

17



cOPMHUPOBAHHOCTh YMEHHUH TIPOBOJAMUTH BBIYHCICHHS C KCIIOJIH30BAHUEM IOHSATHS
«MaccoBasi JIOJI BEMIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIICHHWHA Ta30B MPH XUMHUYECKUX
peakIusax, Macchl BemlecTBa WM 0O0bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
i 00bEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, TEIJIOBOTO d(PQeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUs MACChl BEIIECTB, IPEBPAILICHUS U COXPAHCHUS YHEPTUH;

c(hOpPMHUPOBAHHOCTh YMEHHN COOJIIONIATh MpaBWiIa TOJIH30BAHUS XUMHUYECKOW MOCYION U
nmabopaTopHBIM 000PYIOBAHUEM, a TAKXKe MPaBmiia OOpaIIeHUs ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJHEHUIO 1a00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMCHHH IUIAHUPOBATH M BBITIOJNHATE XUMHUYECKUH JKCIICPUMEHT
(paznokeHrue mepoKcHIa BOAOpPOJa B MPUCYTCTBUU KaTalau3aTopa, OIPENEICHHUE CPEbl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO WHIUKATOPA, BIUSHHUC Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XHMHUYECKOW PEaKIUU, peaklMd HOHHOTO OOMEHa, KAa4eCTBEHHBIC pEakluy Ha
cynbdar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHSI, PEIICHUE IKCIIEPHUMECHTATBLHBIX
3amad mo temaMm «Metaimey u «Hemeramib») B COOTBETCTBHHM C TIPaBHIAMH TEXHHKHU
0€30MacHOCTH MpHU 00pallleHNH ¢ BELECTBAMH U JIAOOPAaTOPHBIM 000PYI0BAHUEM, MTPEJICTABIATh
pe3yNbTaThl XUMUYECKOTO JKCIEPHUMEHTa B (OpMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakiuii U GopMYITHPOBATH BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

Cc(OPMHUPOBAHHOCTh YMECHHH KPUTHYCCKH AHAIM3MPOBATH XUMHYECKYIO HH(POPMAITHIO,
MOJIy4aeMyI0 W3 Pa3HBIX HCTOYHHUKOB (CpEICTBAa MacCOBOM KOMMYHHKAIMH, WHTEpHET W
JPYTHX);

cOpMUPOBAHHOCTh YMEHHH COOMIOJaTh MpaBHiIa HKOJOTHYECKH IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYMOBOH JEATEIBHOCTH B IEISIX COXPAHEHUS CBOETO 370POBBS U
OKpYXarloIel MPUPOIHON Cpelbl, 0CO3HABATh OMACHOCThH BO3JICHCTBUS HA KUBBIE OPTaHU3MBI
ompeeNEHHBIX BEUIECTB, MOHMMAas cMbich nokasareis [1/IK, mosicHsITh Ha mpumepax crocoObl
YMEHBIIECHUS U IPEJOTBPAILICHHS UX BPETHOTO BO3JEHCTBUS HA OPraHU3M YelIOBEKa;

JUis 0Oy4aroUIuXCcs C OTPaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAaX MMO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHUM;

JUISL  CIIENbIX W CIA0OBUIAIIMX OOydYaIOIMIMXCA: YMEHHE MCIOJb30BaTh pelbedHO-
TOYEYHYIO cucTeMy obo3HaueHuit JI. bpaiins nis 3anucu xumuueckux Gopmy.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo yacoB
HaumeHoBaHue pa3aeioB u JuexkTponHble (¢ poBbIE)
Ne n/n Kourpoububie | IIpakTHyeckue
TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoTsbI
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XUMHHU
[Ipenmer oprannueckoi
xumun. Teopus crpoeHus )
1.1 . 3 https://resh.edu.ru/subject/lesson/6149/start/170388/
OPraHUYECKUX COCTMHECHHUM
A. M. bytneposa
Hroro no pazneny 3
Pasznesa 2. YrieBoaopoanbl
[IpenenbHble yraeBoaopoasl
2.1 pei YHICBOAOPOA 2 https://resh.edu.ru/subject/lesson/6151/start/149993/
— aJIKaHbl
Henpenenbabie
2.2 YTJIEBOJAOPO/IbI: AJIKEHBI, 6 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
AJKaJUEHbI, AIKUHBI
ApoMaTthdeckue .
2.3 2 https://resh.edu.ru/subject/lesson/4775/start/150494/
YIJI€BOJIOPO/IbI
[IpupoaHble HCTOUHUKHU
2.4 YIJI€BOJOPOJOB U UX 3 1 https://resh.edu.ru/subject/lesson/6148/start/170461/
nepepaboTka
Hroro no paszneny 13
Paspnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeAuHEeHNs
3.1 Crnuptsl. DeHon 3 https://resh.edu.ru/subject/lesson/4769/start/150550/
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An . Kap6
32 BACTIRL. RapOOHOBHIC 7 hitps://resh.edu.ru/subject/lesson/4776/start/1 50604/
KUCIOThL. CIOKHBIE H3PUPBI
33 VIICBOIbI 3 https://resh.edu.ru/subject/lesson/6150/start/150687/
) a https://resh.edu.ru/subject/lesson/5413/start/150714/
Hroro no pazgeny 13

Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus

AMUHBI. AMUHOKHCIIOTEIL.

4.1 3 https://resh.edu.ru/subject/lesson/4743/start/150742/
benku
Hroro no pazneny 3
Pasznea S. BoicokomMoJieKyJIsipHbIe COCUHEHUS
I1 . K .
51 HACTMACCRL. RaydyKH 2 hitps://resh.edu.ru/subject/lesson/6095/start/1 50823/
Bosokna
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME
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11 KVIACC

KoaudecTBO 4acoB

Ne HaunmeHoBaHMe pa3aeioB DJIeKTpOHHbIe (LM (POBbIE)
Kourpoububie | IlpakTHyeckue
n/n U TeM MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChI
padoThI padoTsbI
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U )
1.1 TlepiomIiecKas CreTeMa 3 https://resh.edu.ru/subject/lesson/6479/start/150989/
’ proa https://resh.edu.ru/subject/lesson/6332/start/151021/
XHMHUYECKHX 3JIeMeHTOB JI.
. Menneneena
CrpoeHue BeliecTna. .
1.2 4 https://resh.edu.ru/subject/lesson/591 1/start/151053/
MHuoroo6pa3ue BenecTB
1.3 XUMUYECKUE PEAKIINU 6 1 1 https://resh.edu.ru/subject/lesson/4938/start/151107/
Hroro no pazneny 13
Pa3znen 2. Heoprannueckasi Xumusi
https://resh.edu.ru/subject/lesson/3493/start/151213/
2.1 MeTtanibl 6 1 https://resh.edu.ru/subject/lesson/58 14/start/151239/
https://resh.edu.ru/subject/lesson/58 14/start/151239/
29 HeMeTains 9 1 1 https://resh.edu.ru/subject/lesson/5939/start/151320
) https://resh.edu.ru/subject/lesson/5913/start/151347//
CBs3b HEOPraHUYECKUX U )
2.3 2 https://resh.edu.ru/subject/lesson/4960/start/151374/
OPraHUYECKHUX BEILIECTB
Hroro no pazaeny 17
Pasznen 3. XumMusd H :KN3HL
3.1 XUMHS U )KU3Hb 4 https://resh.edu.ru/subject/lesson/3504/start/151485/
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
10 [TPOT'PAMME

34
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBo 9acoB

Bcero

KonTponbsnsie
padoThI

IIpakTnyeckue
padoThI

Jata uzyyenus

DleKTpPOHHbIE U POBLIe 00pa3oBaTeIbHbIE
pecypcesl

[Ipenmer oprannueckon
XUMUH, €€
BO3HHUKHOBEHHE,
pa3BUTHUE U 3HAYCHUE

https://resh.edu.ru/subject/lesson/6149/start/1

70388/

Teopus crpoenus
OpraHUYEeCKUuX
coequHeHn A. M.
bytneposa, e€
OCHOBHBI€ ITOJIOKEHUS

[IpencraBnenue o
Kiaccudukanuu
OpraHMYECKUX BEIECTB.
Howmenknarypa
(cucremaTuyeckas) u
TpUBUAIbHBIC HA3BaHUS
OpPraHMYECKUX BEIIECTB

AJKaHBI: cOCTaB U
CTPOCHHC,
TOMOJIOTHYECKHI pAaa

https://resh.edu.ru/subject/lesson/6151/start/1

49993/

MertaH u 3TaH —
IIPOCTEMILINE
MPEICTaBUTENM aJIKAHOB

https://resh.edu.ru/subject/lesson/6151/start/1

49993/

AJIKEHBI: COCTaB U

https://resh.edu.ru/subject/lesson/5412/start/2125
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CTPOEHHE, CBOMCTBA

63/

OTUJEH U IPONUIEH —
IIPOCTEMNIINE
MIPEICTAaBUTENN AJIKEHOB

https://resh.edu.ru/subject/lesson/5412/start/2125
63/

[TpakTuyeckas pabora
Ne 1. «Ilonyuenue
STHJICHA U U3yYECHHUE eTo
CBOMCTB»

Ankanuensl. byrannen-
1,3 u meTunOyraaueH-
1,3. ITonyuenue
CUHTETHYECKOTO
KaydyKa U pe3UHbI

10

AIIKMHEIL: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PS/I.
Aneruies —
MPOCTEUIIHI
MPEACTaBUTEb ATKUHOB

11

Brruucnenuns o
YPaBHEHUIO XUMUYECKON
peakiuu

12

ApeHbl: OeH30J1 1
ToJ1yoJ1. TOKCHYHOCTD
apeHoB

https://resh.edu.ru/subject/lesson/4775/start/1504
94/

13

I'eneTrueckas cBsI3b
YTIIEBOJIOPOIOB,
MPUHAIISKAIINX K

24




Pa3IMYHBIM KJIaccam

14

[IpupoaHbIE UCTOYHUKHU
YII€BOAOPOJOB:
IIPUPOIHBIN a3 u
MOTTYTHBIE He(PTSIHBIE
ras3sl, He(pTh U
MPOLYKTHI €€
nepepadoTKu

https://resh.edu.ru/subject/lesson/6148/start/1704
61/

15

[TpupoHbIE NCTOYHUKHN
YIJIEBOJIOPOJIOB:
MIPUPOIHBIN ra3 u
MONyTHBIE HE(PTAHBIE
rasbl, He()Tb U
MPOAYKTHI €€
nepepadoTKu

https://resh.edu.ru/subject/lesson/6148/start/1704
61/

16

KonTtponsHas padoTa no
pazzueny
«YTIEBOIOPOIBI»

17

[IpenenvHbie
OJIHOATOMHBIC CITHUPTHI:
METAHOJI ¥ 3TaHOJI.
Bonopoanas cBs3b

https://resh.edu.ru/subject/lesson/4769/start/1505
50/

18

MuoroatoMHBIE
CIIUPTHI: STUJICHTJIUKOJIb
Y TJULEPUH

19

@deHo: cTpoeHue
MOJIEKYJbI, PU3UYECKUE
1 XUMHYECKHUE

https://resh.edu.ru/subject/lesson/5727/start/1505
71/

25




CBOMCTBA, IPUMEHEHUE

20

AJbBaETruIbL:
dbopmanpaeTuI U
aleTalbpaerua. AneTod

https://resh.edu.ru/subject/lesson/4776/start/1506
04/

21

OnHOOCHOBHBIE
IIpeNeIIbHEIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAs U YKCYCHas

22

[IpakTnueckas pabota
No 2. «CpoiicTBa
pacTBOpa yKCyCHOM
KHCJIOTBD»

23

CreapuHoBas u
OJICMHOBAs KHUCIIOTHI,
KaK MPeCTaBUTEIN
BBICIITUX KapOOHOBBIX
KHCJIOT

24

Mbi11a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, MX
MOIOIIlEE NEUCTBUE

25

CrnosxHble 3(hUpbl Kak
MIPOU3BOJIHBIC
KapOOHOBBIX KUCJOT.
I'unponus clnoXKHBIX

a¢hupoB

26

XKupsl: runponus,
IIPUMEHEHHE,
Ouosornyeckas poib

https://resh.edu.ru/subject/lesson/5952/start/1506
31/

26




KHUPOB

27

VrieBoasl: COCTaB,
KJTacCU(UKAITHS.
Baxwueitmmne
MPEACTABUTEIH:
TIIFOK03a, PPYKTO3a,
caxaposa

https://resh.edu.ru/subject/lesson/6150/start/1506
87/

28

Kpaxman u nemronosa
KaK IPUPOIHBIE
IIOJIUMEPEI

https://resh.edu.ru/subject/lesson/5413/start/1507
14/

29

KonTpossnas pabora no
paszneny
«Kucnmopoacoaepxaine
OpraHUYECKUE
COEIMHEHUS

30

AMWHBI: METHJIAMHH U
AHUJINH

https://resh.edu.ru/subject/lesson/4743/start/1507
42/

31

AMMHOKHCIIOTHI KaK
amdoTepHbIe
OpraHHYECKUE
COEUMHEHHMS, HX
OHOJIOTHYECKOE
3Hauyenue. [lenTuast

https://resh.edu.ru/subject/lesson/4743/start/1507
42/

32

benku kak mpupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS

https://resh.edu.ru/subject/lesson/4743/start/1507
42/

33

OCHOBHBIE TOHATUA
XAMUAU

27




BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN

OCHOBHBIE METOIbI
CHHTE3a
BBICOKOMOJICKYJISIPHBIX

https://resh.edu.ru/subject/lesson/6095/start/1508
23/

34 COCAUHCHU. ! https://resh.edu.ru/subject/lesson/6152/start/1508
IInacTMaccel, Kay4yKH, 50/
BOJIOKHA
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME

28




11 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBo 9acoB

KonTponbsnsie

Bceero
padoThI

IIpakTnyeckue
padoThI

Jara
H3Y4YeHHs

DieKTpoHHbIE U POBLIE 00pa3oBaTeIbHbIE
pecypcesl

XUMUYECKUI PJIEMEHT.
AToOM. DiIeKTpOHHAas
KOH(UTyparus aToMOB

https://resh.edu.ru/subject/lesson/6479/start/150989/

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYECKHX 3JIeMEHTOB JI.
W. MenneneeBa, ux CBsA3b C
COBPEMEHHOU Teopuen
CTPOEHHMS aTOMOB

3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
XUMHUYECKUX JIEMEHTOB U
UX COCMHEHMH 0 rpymnmnam
U MepuoJiaM. 3HaUYCHHE
MEePUOIMYECKOTO 3aKOHA U
CHUCTEMbI XUMHUYECKHUX
anemenToB /..
MenneneeBa B pa3BUTHH
HayKu

CtpoeHue BellecTBa.
XuMuuecKkas CBsI3b, €€
BUJIBI; MEXaHU3MBI
00pa3oBaHUs KOBAJIEHTHOU
cBs3u. Bonopoanas cBs3b

https://resh.edu.ru/subject/lesson/5911/start/151053/
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BanenTHoCTb.
DIEeKTPOOTPULIATEIIEHOCTb.
CrerneHb OKUCIICHHUS.
BemectBa MOJIEKYISPHOTO U
HEMOJIEKYJIIPHOTO CTPOECHUS

https://resh.edu.ru/subject/lesson/6332/start/151021/

[TonaTHe 0 AUCIIEPCHBIX
cucremax. VIcTHHHEIE 1
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas 101 BeliecTBa B
pactBope

https://resh.edu.ru/subject/lesson/4939/start/151134/

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHMYeCKUX
coequHenui. I eneTnueckas
CBSI3b HEOPTraHUYECKUX
BEIIIECTB, PA3INYHBIX
KJ1aCcCOB

Knaccuduxkanus
XMUMHYECKUX PeaKInii B
HEOpraHU4YeCKO 1
OpraHNYeCcKON XUMUHU.
3aKOH COXPaHEHUS MACCHI
BEIIECTB; 3aKOH COXpaHEHUS
Y TIPEBpAICHUS] SHEPTUU
MIPU XUMUYECKHUX PEaKIIHIX

https://resh.edu.ru/subject/lesson/4938/start/151107/

CKopocCTb peakiu.
OO0patrMble peakiuu.
XHUMHUYECKOE PaBHOBECUE

10

[IpakTuyeckas pabora Ne 1.
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«BnusiHue pa3au4HbIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DNEeKTPOTUTHIECKAsS
nuccounanud. [lonstue o
BOJIOPOIHOM ITOKa3aTese
(pH) pactBopa. Peakiun
noHHOTO oOMeHa. ['uaponus
OpPraHWYECKUX H
HEOPraHWYECKUX BEIIECTB

12

OKHCITUTETHHO-
BOCCTaHOBHTEIHHBIC
peakuuu. [lonsrue 00
AIIEKTPOJIM3€E PACILIaBOB U
pacTBOPOB COJICH

13

KonTtponsHas padoTa no
pazaeny «TeopeTnueckue
OCHOBBI XUMUI

14

MerTannsl, UX IIOJ0KEHHE B
[Tepuoanueckoii cucreme
XUMHYECKHUX DJIEMEHTOB /J[.
. MenneneeBa u
0COOEHHOCTH CTPOCHUS
atomoB. Obmue pusndyeckue
CBOMCTBA METAJIJIOB

https://resh.edu.ru/subject/lesson/5814/start/151239/

15

CrnnaBel METaJIIOB.
ONEKTPOXUMHUYECKUN Psifl
HaNpsHKeHUH METauIoB

https://resh.edu.ru/subject/lesson/4961/start/151293/
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16

XHUMHUYECKUE CBOMCTBA
BAKHEUILNUX METAJLIOB
(HaTpul, Kanui, KaabIuii,
MarHuii, aJroMUHUI) U UX
COCAMHEHU N

https://resh.edu.ru/subject/lesson/5814/start/151239/

17

XUMHYECKHE CBOUCTBA
XpoMa, MeJTU U UX
coeqUHEHNN

18

XUMHYECKHE CBOUCTBA
IIMHKA, JKeJie3a B UX
CoeqUHEHNN

https://resh.edu.ru/subject/lesson/3534/start/151266/

19

[IpakTnueckas padora Ne 2.
"Perrenne
AKCIIEPUMEHTAJIbHBIX 337124
o Teme «MeTaiei»"

20

Hemerannel, uX MOJI0KSHUE
B I[lepnoamyeckoii cucreme
XUMHYECKHUX DJIEMEHTOB /J[.
. Menneneena u
0COOEHHOCTH CTPOCHUS
aTOMOB

https://resh.edu.ru/subject/lesson/5939/start/151320/

21

dusunueckue cBoMCTBa
HEMETaJNIOB. AJITIOTPOIIHUS
HEMETaJIOB (Ha MpUMepe
KHCIIOpoJia, cepbl, hocdhopa
U yIiepo/a)

https://resh.edu.ru/subject/lesson/5939/start/151320/

22

XMUMHYECKHE CBOUCTBA
rajoreHoB, CEPbl U UX
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COEIMHEHUI

23

XUMHYECKHE CBOUCTBA
a3ota, pocodpa u ux
CoeqUHEHNN

24

XUMHYECKHE CBOUCTBA
yriiepojia, KpeMHHS U X
coeqUHEHNN

25

[IpuMeHeHne BaxKHENIINX
HEMETAIJIOB U UX
COoeqUHEHNN

26

O06o0menne u
CUCTEMAaTH3aIsA 3HAHUH 110
teMe «HemeTamabry.
Brranciaenus mo
YpPaBHEHUSAM XUMHUYECKUX
peakuuii u
TEPMOXUMHUYECKHUE PACUETHI

27

[IpakTuueckas padota Ne 3.
«Pemenue
AKCIIEPUMEHTAJIbHBIX 337124
no teme "Hemeramnsr"»

28

KonTtponpHas padoTa no
TeMaM «MeTaiuieD) U
«HemeTamis»

29

HeOpFaHI/IquKI/Ie n
OpPraHU4Y€CKUC KHUCJIOTHI.
HeOpFaHI/IquKI/IC n
OpPraHn4YC€CKUC OCHOBAHUA

33




30

AmdorepHbie
HEOpPraHUYECKUE U
OPraHU4YeCKUE COCTMHEHUS.
I'eneTndeckas CBA3b
HEOPraHUYECKUX U
OPraHU4YeCKUX BEIIECTB

31

Ponps xumuu B obecrieueHnun
9KOJIOTHYCCKOH,
SHEPreTUYECKOM U MUILEBOM
0€30MacCHOCTH, pa3BUTUHU
METUITUHBI

32

[IpencraBnenus: 06 oOmMX
HAyYHBIX TIPUHIIATIAX
MIPOMBIIIIJIEHHOTO
MOJIYYCHHS] BAXKHEHUIIINX
BEIIECTB

https://resh.edu.ru/subject/lesson/3514/start/151429/

33

YenoBek B MUpE BEMIECTB U
MaTepuaioB

34

XuUMUS U 3J0pOBbE
YyeJloBeKa

https://resh.edu.ru/subject/lesson/3504/start/151485/

OBIIEE KOJIJMYECTBO YACOB
I10 ITPOTPAMME

34

34




YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumus, 11 knace/ O.C. T'abpuensu. - M. : JIpoda, 2014 - 2018

Xumus, 11 kmace/ O.C. IN'abpuensiy, - M. : [lpoda, 2014 - 2018

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
Xumus/Hactonpnas kaura yuurens. 10 kinace. O.C. I'abpuensin, ..
OctpoymoB. - M. : [lpoda, 2004

Xumwust/Kuura gist yaurens, 11 kiacc. O.C. INabpuenss, U.I'. Octpoymos.

H.U. Cnankos - M. : JIpoda, 2009

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

Poccuiickas 35eKTpoHHas 1IKoIa
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