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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XUMHUHM Ha YpOBHE CpeAHEro oOmero o6pa3zoBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii ®@enepannn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
denepanbHOit  00pa30BaTEIBHONW MPOTPAMMBl  CPEIHEro OOIIEero 0o0pa3oBaHUs
(®OIT  COO), npencraBieHHbix B  DenepanbHOM  TOCYIapCTBEHHOM
obpazoBarenbHoM ctaHgapre COO, c¢ yuérom KoHuenmuu mnpenoiaBaHus
yueOHOro mpeaMera «XuUMHUs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
Qdenepaniiy, pealv3yIOIMIUX OCHOBHBbIE 0O0Opa3oBaTelbHbIE MPOTPAMMBI, U
OCHOBHBIX ToyIokeHui «CrtpaTeruu pa3BUTHs BocnuTaHusi B Poccuiickoit
Oenepanuu Ha nepuos a0 2025 roma» (Pacnopsikenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEACICHHUIO
oOwel cTpareruu 00y4eHHUsl, BOCIIUTAHUS U PAa3BUTHSA 00ydarOUMXCsl CPEACTBAMU
yueOHoro npeamMera «Xumusi» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIM
koHuentyainbHbie TosioxkeHuss PI'OC COO o B3anM00OYCIOBIEHHOCTU IIENICH,
COJIEp)KaHus, pe3yiabTaToOB OOy4YeHHMsT U TpeOOBaHUII K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XUMHYECKOe oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHHUKaMU
o011e00pa3oBaTeIbHON OpraHu3alluy, SBJSETCS HEOThEMIIEMOM YacThlo MX
oOpazoBaHHOCTH. OHO CHYKUT 3aBepLIAIONIMM 3TalloOM peaJd3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOYEBBIX LIEHHOCTEH, MPHUCYLINX
LEJOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIBTYpPbI
YelloBeKa, a TakKKe DKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY
3I0POBBI0 M MNPUPOAHON cpene. Peammsyercs Xumuyeckoe 00Opa3oBaHHE
00yyJaromMXcsi Ha YPOBHE CPEIHET0 00IIero oOpa3oBaHUsl CpeICTBAMU Yue€OHOTO
npeaMeTa «XUMHs», COACPXKAHUE U TIOCTPOEHHE KOTOPOTO OIpEIEieHbl B
nporpaMme Mo XUMHHM C YYETOM cHelU(pUKH HAyKH XUMUHU, €€ 3HAUCHUS B
MO3HAHUM TPUPOABl U B MaTEPHUATBLHOW U3HU OOLIECTBA, a TaKXKe C YYETOM
o0umMx 1ened M MPUHIMIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero ooero oopaszosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAyK MIpaeT 0coOylo poJib B
COBPEMEHHOM LUBUJIM3AIMU, B CO3JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCUT CBOM BKJIaJ B (DOPMHUPOBAHHE PALIMOHATIBHOIO HAYYHOT'O MBILIUICHHUS,
B CO3JJaHUE LEJIOCTHOTO MPEACTaBICHUA 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE
OpUPOABI U YEJIOBEKa, KOTOpoe (GOpMHUpPYETCS B XMMUU HA OCHOBE MOHUMAaHUSA
BELIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIaCTIMU PUMEHEHUSI.



TecHO B3aMMOJEUCTBYS C APYTMMHU €CTECTBEHHBIMH HayKaMU, XUMUsS CTajna
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W SKM3HU KaXJI0Tro wieHa oOmiectBa. CoBpeMEHHas XMMHUS Kak Hayka
CO3MJIaTENIbHAs, KAaK HayKa BBICOKMX TEXHOJIOTHI HalpaBjieHa Ha pELICHUE
IJI00ANBHBIX TPOOJIEM YCTOMYMBOIO pPAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30IaCHOCTH U OXPaHBbI 3J0POBBS.

B coorBercTBUM C OOIIMMHM LENSIMU W TNPUHLUIAMH CPEIHEro OOLIEro
oOpasoBanusi coaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3Y4YEeHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY
oOydJaronuxcsi, HEOOXOJUMYI0 WM Uil  BBIpAaOOTKH  MHMPOBO33PEHUECKHX
OPUEHTHPOB, YCHEUNIHONO BKJIIOUEHHUA B JKU3Hb COLMYMA, MPOJOJDKEHUS
00pa30BaHUsl B pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBnsomUMHA  TIpeAMeTa «XUMHUSD» SBISAIOTCS  0a30Bble  KypChl —
«Oprannueckass xumus» U «OOmass M HEOPraHUYECKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIep KaHMsI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HaHUI MO HEOPTaHUYECKOW XMMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMHH) U
OpraHn4eckor xumuu. POopMUPOBaHME JAHHOW CHCTEMBI 3HAaHWW NPHU U3YYECHUU
npeaMeTa 00€CIEeYnMBAET BO3MOXHOCTh PACCMOTPEHUSI BCErO0 MHOrooOpasus
BEIIECTB Ha OCHOBE OOIINX MOHATUMN, 3aKOHOB U TEOPUH XUMUHU.

CrtpykTypa cojiepxkaHus KypcoB — «Opranuueckass xumusi» u «OOmas u
HEOpraHu4eckas XuMHus» cPopMHUpoBaHa B MPOrpaMMe IO XHMMHUU Ha OCHOBE
CUCTEMHOTO TMOJAXO0/Ja K U3Y4YeHHI0 y4eOHOro marepuaiga W oOOyCIIOBI€Ha
HUCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPEAENIEHHBIX
TEOPETUYECKNX YpPOBHSIX. Tak, B Kypce OpPraHMYeCKOW XHMHUHU BEIIECTBA
paccMaTpUBAKOTCSI HA YPOBHE KIIACCUYECKOM TEOPUHM CTPOECHMSI OpPraHUYECKUX
COCIMHEHMI, a TaKKe Ha YpPOBHE CTEPEOXMMUYECKHX U  DJIEKTPOHHBIX
MPEACTABICHU O cTpoeHuu BeunlecTB. CBeneHHs 00 H3y4aeMbIX B Kypce
BELIECTBAX JAIOTCSA B PA3BUTHUHU — OT YIJIEBOAOPOJOB JI0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COCIUHEHUU. B Kypce OpraHM4eckol XHWMHUHU TOJIYYalT pPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa30oBaHMS IEPBOHAYAIBHBIC
NPEICTABICHUS O XUMMUYECKOM CBSA3M, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUu.

[lox HOBBIM yTriiOM 3peHus B mpeaMere «Xumus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs W3YYEHHBII Ha YpPOBHE OCHOBHOrO 0O0IIEero o0pa3oBaHUA
TEOPETHUUECKHI MaTepuadl M (DAKTOJOTMUECKHE CBEICHHS O BEIIeCTBaX U
XUMUUYeckoi peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUSD» O0y4arouuMcsi TMPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAUYEHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOHOJOTUYECKUX MO3UIUH,



rIyOke TIOHSATh HWCTOPUYECKOE W3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
000011ar01IeH 10 00BSICHSIONICH M IPOTrHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaXXHEWINHMX BEIIECTBAaX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX W MPUMEHEHUM, a4 TAKKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX MpOTEeKaHus JononHsercs B Kypcax 10 m 11 xiaccos
AJIEMEHTAMHM COJEPKAHUS, HMEIOIHNMHU KYJIbTYpPOJOTHUYECKUN W TMPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBS3U XHMHH C
JIPYTMMHM HayKamH, PacKpblBalOT €€ poJib B MO3HABATEIBHOM W MPaKTUUYECKOU
NEATEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBAXEHUSI K IPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUN XUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKU OCMBICIMBATh MH(POpPMAIUIO U
NPUMEHATh €€ [JIsl TIONMOJIHEHUS 3HAHUM, PELICHUS] WHTEUICKTYyalIbHBIX W
AKCIIEPUMEHTAIIbHBIX UCCIEAOBATEILCKUX 3a71a4. B 11e510M conepkanue yaeOHOro
npeaMera «XHUMHS» ~ JAHHOTO  YPOBHA  HM3Y4YEHUSI OPUEHTUPOBAHO  HA
dbopmupoBaHre y OOydYalOIIMXCS MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepuajbHOE €IMHCTBO HEOPraHWYECKOro U
OpPraHUyYecKOoro Mupa, OOYCJIOBJIECHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM H
CTPOCHHUEM, I[I03HABAEMOCTh NPUPOJHBIX SBICHUM NYTEM OJKCIEPUMEHTa U
pelIeHUs] MPOTHUBOPEYUN MEXKIy HOBBIMHU (akTaMd U  TEOPETUUYECKUMHU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEHICHUU SKOJIOTUUECKUX Mpodiem, a
TaKkXe Npo0seM cOepeXeHUsT SHEPTETUUECKUX PECYPCOB, ChIPbS, CO3IaHUS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmnmane pemieHus 3agad  BOCHUTAHUS, Pa3BUTUA M COLMAIU3ALIMU
oOydJaronuxcsi MPUHATBIE TPOrPaMMON MO XUMHH TOJAXOJbI K OMNPEETICHUIO
colepkaHUsi M TOCTPOCHMSI TMpeaMeTa mpeaycMaTpuBaioT  (OpPMHPOBAHUE
YHUBEPCAIbHBIX y4YE€OHBIX [JEHCTBHUM, HUMEIOIIMX 0a30BO€ 3HAYEHUE IS
pa3IMUHBIX BUAOB JIESITEIBHOCTH: pEIIEHUs] MpoOsieM, TMOUCKa, aHalu3a W
00paboTKN uH(pOpMaIK, HEOOXOAUMBIX AJI1 IPUOOPETEHHSI ONbITA MPAKTUYECKON
U HCCJIEIOBATENbCKOM AESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE€ MECTO B IO3HAHUU
XUMUHU.

B mpakTuke mnpenogaBaHus XMMHHM KakK Ha YPOBHE OCHOBHOI'O OOIIETO
00pa3oBaHusl, TaK U HA YPOBHE CPEJIHETO 0OIIETro 00pa30oBaHUs, IIPU OIPEACICHUN
COJICPKATEIIbHOM XapaKTEPUCTUKHU IeJIe H3y4eHUs MpeaMeTa HamnpaBiIeHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAAMIIMOHHO TPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUYECKOU
NEATEeIbHOCTH YeJIOBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOANYECKOW TOYKHM 3PEHHUS TAKOW IIOAXOJ K OIPEAECICHHUIO LEIEU H3yYEHUS
MpeaMeTa SABISIETCS BIOJIHE ONPABIAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHHs IJIaBHBIMHM LEISIMU M3YYEHHs MHpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 =11 xi1.) sBRsFOTCS:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUHW KakK BaKHEHUIIEH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOU
JeKaT KIIYEBbIe MOHATUSA, PYHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE $3bIKa HAyKH, YCBOCHHE M IOHHMMAHHE CYIIHOCTU JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpUEH
UX Pa3BUTHUA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HayUYHbIX METOAAX MMO3HAHUS
BEIIECTB M XUMHYECKHX peaklUuid, HEOOXOMUMBIX [JIsI MPHOOpETEeHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBICHHH,
MMEIOIINX MECTO B IPUPOJIE, B TPAKTUYECKON U NTOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUU U CLIOCOOOB AESITENbHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSICHEHMEM XHUMHYECKOTO 3KCIIEpUMEHTa, COOJIOJEHUEM  IPaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsigy ¢ aTuM, comepxaTenbHasi XapaKTepUCTUKA 1eJIed U 3a/1a4 U3y4YeHus
peIMeTa B IPOrpamMme 10 XMMHUHM YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPHOPUTETAMU B CHUCTEME CpellHero oduero odpazoBanus. CerogHs B
MpENoJlaBaHuM  XMMUM B  OONbIIEH CTENeHW OTHAETCAd  MPEANOYTEeHHE
MPAaKTUYECKOM KOMIIOHEHTE COJEpKaHHUsl OO0y4YeHHs, OpPHUEHTHUPOBAHHON Ha
MOATOTOBKY BBIMYCKHUKA 00IIe00pa30oBaTeIbHOM OpraHU3aliy, BIAACIOLIEr0 HE
HAO0OpOM 3HAHWW, a (PYHKIMOHAIHHOW T'PAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHUSAMH aKTHBHOI'O INOJIYYEHHS 3HAHUU M NPUMEHEHUS MX B PEaJIbHOU KU3HU
JUTSL pelIEHUsI TPaKTUYECKUX 3a]1ay.

B cBf3M C 3TUM TMpU U3YYEHUU TMpeaMeTa «XHUMHS» JTOMUHHUPYIOIIEe
3HaYeHHUe NMPUOOPETAIOT TaKKUE LU U 33JJa4l, KaK:

ajanrtanusi o0yJarommxcsi K yCIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(opMupoBaHHE  UHTEIUIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEUIECTBAMHU U UX
IIPUMEHECHUEM;

dopMupoBaHue y OOyyaromMxcs KJIIOYEBBIX  HABBHIKOB  (KJIFOUEBBIX
KOMITETEHLIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE JUIsl PA3IUYHBIX BHUJOB
NEeSATEIBbHOCTU: PelIeHUs MpoOJeM, MOUCKa, aHalnu3a U 00pabOTKu MHPOpPMaLIUH,
HEOOXOIUMBIX JUIsi TPUOOPETEHUsl OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAaET
Ba&)XHOE MECTO B IIO3HAHWHM XWUMHH, a TaKXKe s OUEHKH C TO3ULUI
HKOJIOTMYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IPOLIECCOB HA OPTraHU3M Y€JIOBEKa U MPUPOAHYIO CPENY;



pa3BUTHE MO3HABATEIHLHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEHN 00yJarOIIMXCS: CIOCOOHOCTH CaMOCTOSATEILHO TPUOOPETaTh HOBBIE
3HAHUS 10 XUMHUHU B COOTBETCTBUHU C KM3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIH30BAThH
COBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJOTUM JJIA MOUCKA W aHaliu3a yuyeOHOU u
HayYHO-TIOMYJISIPHOU HH(POPMAITUN XUMHUIECKOTO COJICPKAHUS;

dbopMHpOBaHUE U PA3BUTHE Yy 00YUAIOIINUXCS ACCOITMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HA0TIOAATeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOECHHO
HEOOXOUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJECHUU XHMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHUWE Yy oOydaroumxcsi YyOeKAEHHOCTH B T'YMaHHCTHYECKOU
HAINPaBJICHHOCTH XMMHH, €€ BaKHOW POJM B PEHICHUH INIOOANIBHBIX MpoOiieM
PaIMOHAIBHOTO MPUPOIOTIOIB30BAHUS, TTOTIOJHEHUS YHEPTCTHUCCKUX PECYpPCOB H
COXpaHEHUsI TPHUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOTO
OTHOIIEHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHHUS OIBITA
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM MJI1 TPUHSATHS TPAMOTHBIX PEIICHUH B
CUTYaIIUIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydyeOHOM miaHe cpeaHero oOmEero oOpa3oBaHUS NPEAMET «XUMUS»
0a30BOTO YPOBHS BXOJHT B COCTaB MpEeAMETHOM 00yacT «ECTecTBEeHHO-HAYUYHBIC
IPEIMETHD.

OO111e€e Ynco 4acoB, OTBEEHHBIX JIJIsl U3YUYEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oOrero odpasoBaHus, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 yaca (1 yac B Heneoto).



COILEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKON XUMUH

[IpeameT opraHnYecKOl XMMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIyYCHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpPOEHHsS OPraHUYECKHUX
coequneHnit A. M. BytiepoBa, e€ ocHOBHbIE MOJ0XkeHUS. CTPYKTypHBIE (POPMYJIBI
OpraHMYecKMX BenlecTB. l'omosorusi, wu3omepus. XHUMHYECKas CBSI3b B
OpPraHUYECKUX COCUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienue o KiaccU(pUKalMU OpraHudeckux BemiecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUH (cucTeMaTuyeckas) Y TPUBHAJIbHBIE Ha3BaHUS
BKHEHIIMX MTPEACTABUTENEH KIACCOB OPraHUYECKHUX BELIECTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W WX IpPEBpalICHUM:
O3HAaKOMJIEHHME C 00pa3luaMy OPraHUYeCKHX BEIIECTB W MaTepuajlaMud Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ] OpPraHMYECKHUX BEIIECTB, HAONIOIEHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO NIPEBPAILCHUI0 OPTaHUYECKHUX BEIIECTB
IpU HarpeBaHuu (1JiaBjieHUEe, OOyTrIMBaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH u 3TaH —
OpocTeiiline NpeACTaBUTENN alKaHOB: (PU3NYECKME M XMMHUYECKHE CBOMCTBa
(peakuuu 3aMelIeHUs] W TOpPEHHsA), HAXO0XKIECHHE B NPUPOAE, IOJYYECHHE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUIN Psii. DTUJIEH U MPOMUIECH —
OpoCTeHIline NpEeACTaBUTENN aJKEHOB: (U3NYECKMEe M XMMHUYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHUSA, TaJOINCHUPOBAHMS, THUApATAalUH, OKUCIEHUS U
NOJINMEPHU3ALIMH ), TOJIyYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyrtaauen-1,3 u mertunOyranueH-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKUE CBOWCTBA (peakuus noiaumepusanuu). [lomydueHne CHHTETHYECKOIrO
Kay4dyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHM psifi. ALIeTUIIEH
— TpPOCTEHIIMH TpeACTaBUTEIb AJKHHOB: COCTaB, CTpPOEHHUE, (U3MYECKUE U
XUMUYECKUE CBOMCTBA (pEakUMM T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TMAPATALINH,
TrOpEeHus), NOJyUYeHHE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (puU3MUECKHME M XUMUYECKHE CBOMCTBA
(peakuuu rajaoreHupOBaHUS U HUTPOBAHUSA), MOJyYEHUE U TIpUMeHeHue. Tonyon:
cocmas, cmpoeHue, Quauyeckue U  XuMudeckue  ceoucmea  (peakyuu
2aN02EHUPOBAHUA U HUMPOBAHUSA), NOTYYeHue u npumerenue. TOKCUYHOCTb



apeHoB. ['eHeTMueckas CBs3b MEXIY YIVIEBOJOPOJAAMH, NPHUHAIISKAIIUMH K
Pa3IMYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKH YIJIEBONOPOAOB. [IpupoaHelii ra3 W IONyTHBIE
HeTsaHbie Ta3pl. HegTh n e€ mpoucxoxnenue. CrocoObl mnepepaboTku HePTH:
IEPEroHKa, KPEKUHI (TEPMHUYECKHM, KaTaJUTHYeCKui), mnuposus. IIpogykrsl
nepepaboTKku He(TH, UX PUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KameHHbIi
yToJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHs] BEIIECTB M WX IPEBPALLCHHIA:
O3HAKOMJIEHHE ¢ oO0pa3llaMu IUIaCTMAcC, KAaydyKOB M DPE3HMHBI, KOJUIEKLIUU
«Hedpte» u  «Yromp», MOAENUPOBAHUWE  MOJEKYJ]  YIVIEBOAOPOJOB U
raJIOr€HONPOU3BOIHBIX, [TPOBEICHUE MPAKTUYECKON pabOThl: MOITYYEHHE ITUIICHA
Y N3y4YEHHE €TO CBOWCTB.

Pacuérnsle 3aaun.

Bbluncnenuss 1Mo ypaBHEHHMIO XHWMHYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM MPOAYKTA PEAaKLUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue oprannyecKkue COeAUHECHUS

IIpenenpHble OQHOATOMHBIE CHMPTBL. MeETaHON M 3TaHON: CTPOCHHE,
¢usznyeckue MU XMMUYECKHE CBOMCTBA (PEaKIUM C aKTHUBHBIMU METaJUIaMH,
raJIOr€HOBOJOPOJaMH, TOpEHUe), NpuMeHeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIAMH CIIUPTOB. /[elicTBME METaHOJIA U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroartoMHsle  COMPTHL. OJTWIEHIJMKOJIb W  T[JMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTa/llaMH, KaueCTBEHHas PEaklus Ha MHOIOAaTOMHbIE cHMpThl). [leficTBue Ha
opraHusM yenoseka. [[pumenenne rnmmuepuHa v STUIICHTIUKOJIS.

@DeHoJ: CTPOCHHE MOJIEKYJIbl, (U3MYECKHME M XUMHUYECKHE CBOMCTBA.
Toxkcuunocts penona. [Ilpumenenue denona.

Anbaerugipl U kemouwvl. DOpMaNBIETHUN, aLETATIBICTUl. CTPOCHHUE,
(¢u3nyeckue U XMMHUYECKHE CBOMCTBa (peaklUMHU OKHCIEHUS U BOCCTAHOBJICHUS,
KayeCTBEHHbIE PEAKIIMH), IOJyUYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE MpeJeibHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCyCHasi KMCIJIOTBI: CTpOEHHE, PU3NYECKHEe U XUMUYECKHE CBOWCTBa (CBOWCTBA,
oO1ue i Kiacca KUCIOT, peaklus 3Tepudukanumn), NoJyyeHue U NpUuMEHEHHUE.
CreapuHoBasi ¥ OJICMHOBAsI KHUCJIOTHI KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX
KHUCIOT. MbljIa KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIEe ACHCTBHE.

Crnoxuple 3(pUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KuciaoT. [‘maponus
cinoxHbIX 3upoB. XKupsl. ['naponus xxupos. [Ipumenenue xxupoB. buonornyeckas
POJIb )KHPOB.



YrneBompl:  cocTaB, KiaccuduKamus  yrieBogoB  (MOHO-, Ju- H
noJyiucaxapuibl). ['oko3a — nmpocTeimii MOHOcaxapul: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKUEe U XHUMHUYECKHME CBOMCTBA (B3aUMOJEHCTBUE C
ruapokcugom meau(Il), oxkucienne ammuayHbIM pacTBopoM okcupa cepeodpa(l),
BOCCTAaHOBJIEHUE, OpOKEHHE TJIFOKO3bI), HAXOXKJICHHE B NPHUPOAE, NPUMEHEHHE,
ouonoruueckas poib. DotocunTe3. OpyKTo3a KaKk H30MEP TIIIOKO3BI.

Kpaxman u nemnono3a Kak npupojHble nonumepsl. CTpoeHue Kpaxmaia u
nemnono3sl.  dusnMyeckne M XMMHYECKME CBOWCTBA Kpaxmaina (THApoJu3,
KaueCTBEHHAsI PEaKIIHs C HOJIOM).

DKCIEePUMEHTAIbHBIE METOJbl W3YYCHHS BEIIECTB M HUX MPEBpaIlCHU:
npoBe/ieHue, HaOJII0JICHHE W OINHCAHME JEMOHCTPAIIMOHHBIX OIMBITOB: TOpPEHHE
CIUPTOB, KAaY€CTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcuznoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJIECHCTBHE TJIMIIEpUHA C
ruapokcuom meau(Il)), anbrerunoB (OKMCIEHHE aMMHAYHBIM PACTBOPOM OKCH/JIA
cepeopa(l) m rumpokcumom wmeau(ll), B3ammMozeiicTBHE Kpaxmana ¢ HOAOM),
IIPOBEJICHNUE MTPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnslie 3amaun.

Boluncienuss 1mo ypaBHEHHMIO XHMHMUYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA WM MPOAYKTA PEAKIUH MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 MCXOJIHBIX BEIIECTB WX MPOYKTOB PEAKIIUN).

A3oTcoaeprkalue OpraHnuecKue COeIMHEHNUS.

AMMHOKHCIIOTHI Kak amM(OTEpHbIE OpraHUYeCcKue coequHeHus. Puznyeckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHCIOT (Ha mpumepe riuiuHa). buonorudeckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTumapl.

benkun kak nOpuUpOAHBIE BBICOKOMOJICKYJISApHbIC coeauHeHus. llepBuunas,
BTOpUYHAA M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUAPOJIN3, ICHATYpALMs], KAYECTBEHHBIE PEAKIIMKU HA OEJIKU.

OKCHepUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB M WX MPEBPAIICHUI:
HAOJIIOICHHUE U OMKMCAHKUE JEMOHCTPAIIMOHHBIX OTBITOB: JACHATypaIus OCJIKOB MpU
HarpeBaHWM, IBETHBIC PEAKIIUU OEITKOB.

BbicokomoieKyJIsIpHbIe cOeTHHEeHUS

OCHOBHBIC TOHSTHS XUMHUHU BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUN, CPEIHSST MOJEKYJIsIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYISIPHBIX COCIUHEHUN —
NOJIMMEPHU3ALIMS U MOJTUKOHEHCAIHS.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUs BEIIECTB U UX MPEBPAIICHUI:
O3HaKOMJIEHHE ¢ 00pa3ilaMy MPUPOIHBIX M MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIe CBS3H.



Peannsanus MexXnpeaMeTHbIX CBSI3€U PU U3YYEHUN OPIaHUYECKOW XHUMUH B
10 knacce ocCylIecTBIIETCS Ye€pe3 MCHOJIb30BAHME KaK OOIIMX ECTECTBEHHO-
Hay4YHbIX NOHATHH, TaK W MOHATUMU, SBIAIOIIMXCA CUCTEMHBIMH ISl OTAEJIBbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAYUHbIE MOHTHSL: SIBJICHUE, HAYYHBIA (aKT, TUIIOTE3A,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KIacCU(UKAIMs, NEPUOJIUIHOCTh, HAOIIOACHHE,
MU3MEPEHHE, FIKCIIEPUMEHT, MOJICIMPOBAHHUE.

®duznka: MaTepus, OSHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKYJa,
SHEPreTUUECKU YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHUE
BEIIECTBA, (PU3MUECKUE BETUUMHBI U €UHUIIBI UX U3MEPEHMUSL.

buonorus: kmerka, opranm3Mm, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH AaKTUBHbIE BenlecTBa (O€IKU, YIJIEBOIbI, KHUPBI,
(epMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HbIE UCKOMAaeMbI€, TOILUIMBO,
PECYPCBL.

TexHonorus: mNHILEBbIE MNPOAYKTHI, OCHOBBI PAalMOHAIBHOIO IUTaHUS,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE 1 KOCMETHYECKHUE MPENnapaThl, MaTepraibl U3
MCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBBI XUMHH

XUMUYECKUM dJeMEHT. ATOM. Snpo aroMa, HW30TOIBL. OJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUEe YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpeleNieHns JEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOOB. DNEKTPOHHASI KOHPUTYpaLUsi aTOMOB.

[lepnognueckuil 3akoH U Ileproguyeckas cucremMa XMMHYECKUX DJIEMEHTOB
. Y. MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [leproauyeckoil cucTemsl
xumudeckux a3neMeHToB J[. M. MeHnaeneeBa ¢ COBpEMEHHOM TEOpPUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHYECKHX DJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB IO TIPYNIaM U MEPHOJaM.
3HaYeHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BUIbl XUMHUUYECKOW CBS3HU
(KoBaJIeHTHasi HEMOJSIpHAsl W MOJSpPHAsi, MOHHAsA, MeTauinyeckas). MexaHu3Mbl
o0pa3oBaHMsl KOBAJICHTHOM XMMHYECKOM cCBsi3u (OOMEHHBIH M JIOHOPHO-
aKIenTopHblii). BomopoaHas cBsizb. BaleHTHOCTh. DNEKTPOOTPULIATEIIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJSIPHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIUIMUYECKUX PEUIETOK. 3aBUCUMOCTh
CBOKCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEMIETKH.

[lonatne o aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 10J14 BEIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenknarypa
HEOPraHMYECKUX BEIIECTB. ['€HETMYECKas CBsSI3b HEOPraHWYECKHUX BELIECTB,
IPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumuueckass — peakuus. Kiaccudpukanuss XMMHUYECKHX — peakiuil B
HEOPraHMYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHHsS MAcChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS YHEPTUU MTPU XUMUYECKUX PEAKIUAX.

CKopoCTh peakluu, e€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XuUMHUYECKOoe paBHOBecue. DAKTOpBI, BIUAIOIIAE HA COCTOSHHE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

Onextponutnyeckas auccouuanus. CuiabHbie U ciadbie anekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, LIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYEHUsS BEHIECTB M WX MPEBPALICHUIM:
nemoHcTpanus Tabmun «[lepuonuueckas cucrema xuMuueckux snemeHtoB [l. U.
MenneneeBay, U3ydeHUE MOJIENIEW KPUCTAUIMYECKUX PEIIETOK, HAOJIOACHUE U
OTMMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TTEPOKCUIA
BOJIOPOJiAa B MPUCYTCTBUM KaTAIM3aTOPA, ONPEAECICHUE CPEIbl PAaCTBOPOB BEIIECTB
C TIOMOIIBI0 YHUBEPCATBHOTO WHIMUKATOPA, pEaKIUd HMOHHOTO OOMeHa),
IPOBEJICHUE TIPAKTUYECKON paboThl «BrusHue paznudnbix (HakTOpoB HA CKOPOCTh
XUMHUYECKOU peakium».

PacuérHble 3anaum.

PacuéTtel 1O ypaBHEHMSAM XUMHUYECKUX PEAKIHM, B TOM HYHCIE
TEPMOXUMHUYECKUE PACUEThl, PACU€Thl C HCIOJIB30BAHUEM IIOHATUS «MacCOBas
JIOJIS1 BEIIECTBAY.

Heoprannuyeckasi xummust

Hemerannel. Ilonoxxenne HemetayuioB B Ilepuoguyueckort  cucTteme
xuMuueckux snaeMeHtoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®du3nyecKkre CBOWCTBA HEMETAUIOB. AJUIOTPOIHS HEMETAIOB (Ha IpUMepe
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAUIOB (TajoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpemMHHs)) M UX  COCIWHEHUU  (OKCHIOB,
KHCJIOPOJICOJICPKAITUX KUCIOT, BOJAOPOJAHBIX COSAUHEHUN ).

[IpuMeHeHne BaXKHENIINX HEMETAIJIOB U UX COCIMHEHUM.



Merannel. Ilonoxenne meramnos B Ilepmogudeckon cucTeMe XMMHUYECKHX
anementoB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS IJCKTPOHHBIX 000JIOYEK
aToMoB MeTayioB. O01mMe du3udeckre cBoiicTBa MeTauioB. CIutaBbl METaJLIOB.
DIJIEKTPOXUMHUYECKUH PsiJT HAMPSIKEHUN METAJLJIOB.

XUMUYECKHE CBOMCTBA BAXKHEUINMX META/UIOB (HATpUM, Kajdui, KaJblIUMH,
MarHui, aJlOMUHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHEHUH.

OOmue cnocoObl monyueHus: MeTaiioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEIIECTB M HX MPEBpallCHUM:
M3Y4YeHHUE KOJUICKIIMH «MeTaibl M CIUIaBbl», OOpa3lloB HEMETAIOB, pEIIeHUE
AKCIIEPUMEHTAILHBIX 3aj7a4, HAOJIOJICHUEe W OMHCAHWE JICMOHCTPAIMOHHBIX W
Ja00pATOPHBIX OMNBITOB (B3aUMOJICHCTBHE THUJIPOKCHUJIA AIFOMUHUS C PACTBOpaAMHU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

PacuétHbie 3amaun.

Pacuétpl mMacchl BeliecTBa WM 00BbEMA ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM OOBEMY OJHOIO M3 YYACTBYIOIIUX B pPEaKIMH BEIIECTB,
pacué€Thl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CITH OJTHO
Y3 BEIIECTB UMEET ITPUMECH.

XMMHUS ¥ )KHU3Hb

Ponp xuMum B oOecrieueHHH SKOJOTUUYECKOM, IHEPTeTHUYECKON M IMHIIEBOM
0€30MMacHOCTH, pa3BUTHM MeAUIUHBIL. [IOHSATHE O HAy4HBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIINM.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIMIIAX  TPOMBIIICHHOTO
MTOJIYYECHUSI BaXKHEUIIINX BEIIECTB.

YenoBeK B MHUPE BEUIECTB W MATEPUAIIOB: BAXXHECUIIHUE CTPOUTEIIHHBIC
MaTepuasbl, KOHCTPYKIHMOHHBIE MaTepualbl, KpAacKH, CTEKJIO, KEepamuKa,
MaTepuasnbl I 3JIEKTPOHUKH, HAHOMATEPUAJIbl, OPTAaHUYECKUE U MUHEPAIIbHBIC
yIOOpEHHUS.

XuMHus U 3J0pOBbE YEJIOBEKA: IMpPaBWJa MCIIOJb30BAaHUS JIEKAPCTBEHHBIX
penapaToB, MpaBmiIa OS30MIaCHOTO HCIIOJIb30BaHUS MperapaToB OBITOBOM XUMHUU
B IOBCECIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3HU.

Peanuzanust  MeXnpeAMETHBIX  CBA3€d TMpU  HU3YyUYCHUM  oOmer
HeOpraHnveckori XxuMuu B 11 Kitacce oCyIeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OoOIMX ©CTeCTBCHHO-HAYYHBIX TOHSATHH, TaK W TIOHSITHH, SBIISIOIIMXCS
CHUCTEMHBIMU JJIs1 OTACIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHBIM (akT, rumore3a, 3aKoH,
TEOpHs, aHalnu3, CHHTE3, KIacCH(pUKAIUI, IEepUOIUIHOCTh, HAOJIIOICHHE,
SKCIIEPUMEHT, MOAECIUPOBAHNUE, U3MEPEHHUE, SIBJICHUE.



®du3uka: MaTepus, SHEPTHs, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paINOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUI YPOBEHB, BEUIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3NYECKUE BEIMYUHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHuM3M, JKOCHUCTeMa, Ouocdepa, Makpo- H
MUKPORJIEMEHTbI, BATAMUHBI, OOMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaABI, TOPHBIC TOPOJIBI, TTOJIE3HBIC MCKOTAeMbIE, TOTLIIMBO,
pECYpCHI.

TexHonorus: XuMU4YecKasi MPOMBIIUIEHHOCTh, METAJLUIYPTHsl, MIPOU3BOICTBO
CTPOUTENBHBIX MATEPHANIOB, CEJIBCKOXO3MCTBEHHOE ITPOU3BOJICTBO, MHIIEBas
MPOMBINUICHHOCTh,  (DapMalieBTUUeCKass  MPOMBIILIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX IpenapaTroB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHUaioB,
AJIEKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XM
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
oOy4JaronMMuUcsl MpOrpaMM CpelHero oOimero o0pa3oBaHus (JIMYHOCTHBIM,
METaNpeIMETHBIM M TpeAMEeTHbIM). HaydHo-meTonuueckoil OCHOBOM s
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS IPOrPAMM CPEIHEr0 OOILEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO.

B cooTBercTBUM C CHUCTEMHO-JEATEILHOCTHBIM IOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHS TpeAaMeTra «XHMUs» Ha YPOBHE CPEIIHETO
o01ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMHCS POCCUUCKOW Tpa)KJaHCKOWM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEEIECHUIO;

HaJIM4Khe MOTUBAILIMU K 00YUEHHIO;

1[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKJICHUN JTUYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAAUIIMKM 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTU 1I€HHOCTHO-CMBICIIOBBIMUA yCTAHOBKAMHU, MPUCYIIMMHU IEJIOCTHOM
CUCTEME XMMHUUYECKOr0 00pa30BaHus;

HaJMyue MPaBOCO3HAHUS IKOJOTHUECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
IIEJIN U CTPOUTH KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE PE3yJbTAaThl OCBOCHUS MpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
€MHCTBE Y4YEOHOM M BOCHHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBHHM C
T'YMaHHCTHYECKUMH, COIMMOKYITYPHBIMH, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH
U HJiealaMd POCCHUHCKOTO TPaKJAHCKOTO OOIIECTBA, MPUHATHIMA B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolleccam
CaMOTIO3HAHUS, CaMOPA3BUTUS ¥ HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH
oOyyJaromuxcsi.

JIuyHOCTHBIE pE3yibTaThl OCBOEHHUS TpeAMETa «XHUMHS» OTPAKAIOT
c(hOPMHUPOBAHHOCTh OIBITA IMO3HABATEIIBHOM M MPAKTHUUYECKON JeATEeTbHOCTH
oOy4Jaronuxcst Mo peaju3ay MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaskaIaHCKOro BOCIIMTAHUS

OCO3HAHUS 00YUYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00sI3aHHOCTEM,
YBaXXEHUS K 3aKOHY M MPABOMOPSJIKY;

MPEACTABIICHUS] O COLMAIBHBIX HOpPMax U TMpaBUjaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBbHOCTH IIPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4E€OHBIX M MO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHUKY WU
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHbIX BUAOB YUCOHOU AESATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSI:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJEIUI0
OTE€YECTBEHHON XUMUM;

YBaXEHUSI K TPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUECKOIO
NPUMEHEHUSI XMMHUU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKHW €CTh PE3YJIbTaT
JUINTEJIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCHEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YUYEHBIX U MPAKTUKOB;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHUM M MOCIEAYIOIIEM
aHaJIn3e MHPOpPMAIMKU O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTE4YECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XUMUYECKUMU SIBJICHUSIMU,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJEHHWE M TMOCTYIKH CBOUX TOBapHUIIEH C
MO3ULIUKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBHM 3THUX
MOCTYIIKOB;

4) hhopMHUPOBAHUSI KYJIbTYPbI 310POBbSI:

NOHMMaHHS LEHHOCTEH 370poBOro U 0Oe30macHoro obpasza JKU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOMIO/IeHUsT TIpaBWi 0O€30MacHOro OOpalleHusi C BeHieCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0e301acHOro MOBEICHUS B CUTYalUsX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCHEACTBUNA M HENPUATHS BPEAHBIX MPUBBIYEK (YMOTpEOICHUS
aJIKOT0J1s5, HAPKOTHUKOB, KYpEHUs);

5) TpyA0BOT0 BOCTIMTAHWS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4€OHO-HCCIIEJOBATEIbCKON
JeSATETLHOCTH, OOINECTBEHHO TIIOJIE3HOW, TBOPUYECKOW W  JIPYyruX BUJAX
NeSTeNIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTUE€ B PEHICHUM MPaKTUYECKUX 3ajad
COIIMAJILHOM HAIPaBIICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIb);



MHTEpeca K MPAKTHUYECKOMY M3YUYEHHIO MPOQPECCHI Pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE PUMEHEHMS IPEIMETHBIX 3HAaHUM 110 XUMUMY;

YBaXEHUS K TPYyHAy, JIOIAM TpyAa U pe3yJbpTaTaM TPYAOBOW N€ATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpY HMHAMBUAYAJIBHOH TPAaeKTOPHUH
oOpazoBaHusl, Oynymied mnpodeccun M peanu3aluud COOCTBEHHBIX JKM3HEHHBIX
IUIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) K0JI0rNYeCcKOro BOCIUTAHMSA:

HKOJIOTUYECKU 1IE€JIECOOOPA3HOTO OTHOLIEHUS K MPHUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHUMAHUSL TJIOOAIBHOIO XapakTepa 3KOJOTWYECKHX NPOOJIEeM, BIIHASHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEJIbI;

OCO3HAHUSI HEOOXOAUMOCTH WCIOJIb30BAaHUSA JOCTHKEHUNM XUMHH IS
peLIeHUs BOIPOCOB PALMOHAIBHOTO IIPUPOIOIIOIB30BAHUS;

aKTUBHOTO HENPUATHS JEHWCTBHM, NPHUHOCAIIMX Bpel OKPYKAIOIIECH
MPUPOJHON cpelie, YMEHHsS IPOrHO3UPOBATH HEOJATONPHUATHBIE IKOJIOTHYECKUE
MOCJIE/ICTBUSI PEATPUHUMAEMBIX JEHCTBUN U IPEIOTBPAIIATh HX;

HAJIM4YHs PA3BUTOIO HKOJIOTMYECKOTO MBIIUICHUS, SKOJOTUYECKON KYJIBTYPHI,
OIbITa NEATEIbHOCTH JKOJIOTUYECKOU HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS UMM B ITO3HABATEIIBHOM, KOMMYHMKAaTUBHOM M COLMAIBHOU
MPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTHUBOCTOSTH HACOJOTUU
xemopoouu;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON MPAKTUKH;

NOHMMAaHUA cCleUM(UKH XUMUM KaK HayKd, OCO3HaHMs €€ poJid B
(GOpMHpPOBaHMK PALMOHATBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
MIPEACTABICHHUS] 00 OKPYXAIOLEM MHUpPE KaK O €AUMHCTBE MPUPOJbI U YEIOBEKa, B
NO3HAHUM TPUPOJTHBIX 3aKOHOMEPHOCTEM M pELIEeHUH NpobJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHSI,;

yOSXKIEHHOCTH B  0CO0OWM 3HAYUMOCTH XHMHH JUIS  COBPEMEHHOU
LMBWIM3AMU: B €€ T'yMaHHCTUYECKOM HAIPaBJIEHHOCTH M BaXHOM poOJId B
CO3JJaHUU HOBOW 0a3bl MaTepUalbHON KYJIbTYpPbl, PEIICHUU TJI00AIBbHBIX MPOOIeM
YCTOMYMBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPIeTUUYECKOM, NMUIIEBOU U
HKOJIOTMYECKO 0€30MacHOCTH, B Pa3BUTHM MEIUIMHBI, OOECIICYCHUH YCIOBUMN
YCHEWIHOTO TpyJa M D3KOJOTHYECKHM KOMMOPTHOW KHU3HU KaXIOTro ujeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOW TI'paMOTHOCTU: TOHMMAaHUSI CYUIHOCTH METOJ0B
MO3HAHUSA, UCMOJb3YyEMbIX B €CTECTBEHHBIX HAyKax, CMIOCOOHOCTH HCIOIb30BATh



MoJTydaeMble 3HAHHS IS aHAIM3a U OOBSICHEHUS SIBJICHHHA OKPYXKAIOIIEro MUpa u
MIPOUCXOISIINX B HEM N3MEHEHUH, YMEHHUS J1eJ1aTh 000CHOBAHHBIC 3aKITFOYCHUS Ha
OCHOBE HAy4YHbIX (AaKTOB W HMEIOIIUXCS JJAHHBIX C IICNbI0 TIOMy4YeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIIOJIb30BaTh XWMUYCCKUE 3HAHUS IS
pelIeHus mpo0JieM B PeaTbHBIX JKU3HCHHBIX CUTYaIINAX;

WHTEpeca K MIO3HAHUIO ¥ HCCIICIOBATEIbCKON eI TECIIBHOCTH,

TOTOBHOCTH W  CIIOCOOHOCTM K  HENPEephIBHOMY  OOpa3oBaHHUIO U
caMo00pa3oBaHWIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HECHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSIM TPyJia B Pa3IMIHBIX cdepax MpodheCcCHOHATHLHON
JCSITCTBHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHs» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUYMMble IS (OpMUpPOBAHUS  MHUPOBO33PEHUS  OOYUYaAIOIIHUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIEHAYYHbIE TOHSATHUS, OTpakKaIoUUe
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJOB TMO3HAHUS,
HCITOJI3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECCTBO, DHEPTHs, SBIICHHE,
MPoIIeCcC, CUCTeMa, HAYYHBIN (haKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeA0BaHNEe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUE);

YHUBEpCaAIbHBIC YUeOHBIC NEUCTBHUS (ITO3HABATEIIbHBIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHBIE), o0ecreunBaroIIne dbopmupoBaHue GbyHKIHOHATBHON
T'PaMOTHOCTH ¥ COITMAIEHOW KOMITETEHITUU 00y4arONXCs;
CIIOCOOHOCTh 00y4aromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4EeOHbBIC
JNEUCTBUS B MMO3HABATEIBHOW U COIMAIIBHON MTPAKTHKE.

MeranpeagMeTHbIE pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATEIbHBIMH, KOMMYHUKATUBHBIMU W  PETYJISITUBHBIMH
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU Y4eOHbIMU No3HaBaTeJIbHBIMH
JefiCTBUSIMU:

1) 6a30BbI€e JJOrHYECKHE AeiiCTBUSA:

CaMOCTOSITENILHO  (OPMYJUPOBATh W aKTyallM3UpPOBaTh  MPoOIEMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENeNATh LEJM JEATCIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX
JTOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIIOJIb30BaTh MPU OCBOCHUW 3HAHUW MPUEMBI JIOTUYECKOTO MBIILUICHUS —
BBIJICIIATh XapaKTEPHbIC NMPU3HAKU IOHSATHM M YCTAHABIMBATH MX B3aWMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS ISl OOBSICHEHUS OTAETbHBIX (PAKTOB U
SIBJICHUM;

BbIOMpATh OCHOBaHHUS M KPUTEPUH JUIS KJIAaCCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIIUM;

YCTaHABJIMBAaTh IPUYMHHO-CIEICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE paCCyX ACHUS (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
AHAJIOrMM), BBIABISITH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B pPACCMATPUBAEMBIX
ABIICHUAX, (POPMYITHPOBATH BHIBOJBI U 3aKITIOUCHUS;

IIPUMEHSATH B MPOLECCE MTO3HAHUS, UCIIOIb3YEMbIE B XUMUU CHMBOJINYECKUE
(3HAKOBBIE) MOJIENH, MPEOOPA30BBIBATH MOJIEIIBHBIE MTPEACTABICHUS — XUMUYECKHI
3HaK (CMMBOJI) DJJIEMEHTa, XUMHUYecKass QopMysa, ypaBHEHUE XHMHYECKOU
peaKkuuy — MpU PEIIEHUU Y4YEOHBIX MO3HABATEIbHBIX M IMPAKTHYECKUX 3a]ad,
MIPUMEHSTh HAa3BaHHbIE MOJEJIbHBIEC MTPEACTABICHUS VISl BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLIUN.

2) 6a30BbIe HCCJIE0BATEILCKIE AeCTBHUSA:

BJIAJETh OCHOBAMHU METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
peaKuuii;

(GopMyIMpOBaTh LEIH U 33/1a4U UCCIIEJOBAHUS, UCIIOJIb30BATh [TOCTABIICHHBIE
U CaMOCTOSATENbHO CQOPMYJIUPOBAHHBIE BONPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI ISl OPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOATEIBHOTO TIUIAHUPOBAaHUS W TMPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOII0JATh 3a XOJ0M
npolecca, CaMOCTOSATENIbHO IPOrHO3UPOBATh €ro pe3ysbTar, (OopMyJIHpoBaTh
0000111eHHS ¥ BBIBO/IbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YyJbTATOB UCCIEAOBAHMS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJECIAHHON padoTe;

npuoOpeTaTh OMbBIT YYCHUUECKOW HCCIEOBATENIbCKOM UM MPOEKTHOU
JESITeIbBHOCTH, MPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pPEUIEHUS] MPaKTUYECKUX 3a/1ad, NPUMEHEHHUIO pa3IMYHBIX
METOJIOB MTO3HAHUSI.

3) pa6ora ¢ undopmManueii:

OPUEHTUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX HH(opmanuu (Hay4dHO-
NOMyJIsSIpHAsl JIUTEpaTypa XUMHYECKOTO COJEpKaHUs, CHOpPaBOYHbIE IOCOOUS,
pecypcsl HTepHeTa), aHaNM3UpOoBaTh MH(POPMALMIO PA3IWYHBIX BUAOB U (Popm
pe/ICTaBJICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HENPOTUBOPEUUBOCTD;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3NIUYHBbIE METOIbl IPU MOUCKE U
oToope wuHbOpMaAIlUM, HEOOXOAWMOW ISl  BBIMOJHEHMS YYEOHBIX 3ajad
OIpeAENEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  MpPEICTaBICHUS
uH(popMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOJIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HMH(pOpManUeil: NpUMEHATh MEXNpeAMETHblEe ((pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOpMyIIbI, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIIOJIB30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CpEICTBA
HaIJIsTHOCTH.

OBJ1aieHHe YHUBEPCATbHBIMM KOMMYHHMKATUBHBIMH 1eHCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBbI B XOJ€ JUaJIOra W/Win
IUCKYCCUH,  BBICKa3blBaTh  WJEH, (OPMYIUPOBATH CBOM  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS IIPEIJIOKEHHOM 3a1a4H;

BBICTYNIATh C MpPE3EHTAlMEN pe3yJIbTaTOB IO3HABATENBHOWU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIEHO WM COBMECTHO CO CBEPCTHUKAMHU NP BHITIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKONH pabOThl MO UCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BELIECTB, peajlu3alui y4eOHOro npoekra u (GopMyJIUpoBaTh BHIBOJbI
M0 pe3ysbTaTaM MPOBEAEHHBIX HUCCIEAOBAHUN IMYyTEM COIVIACOBAHMS MO3ULIMNA B
X0J1€ 00CYXX/I€HUSI 1 0OMEHAa MHEHUSIMH.

OgByaieHue yHUBEPCAJIbHBIMY PeryJISTHBHBIMHU 1€HICTBUAMM:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBIATH CBOIO I03HABATENIbHYIO
NEeATENbHOCTh, ONpenessia €€ Leau W 3aJadyd, KOHTPOJMPOBAaTH W IO MEpe
HEOOXOUMOCTH KOPPEKTHPOBATh TpEIaraéMblii ajiroput™M JACHCTBUN TNpuU
BBINIOJIHEHUM YYEOHBIX U HCCIEAOBATENbCKUX 3a7ady, BbIOMpaTh HamboJiee
3¢ pexTuBHBIN crnoco0 HMX pemeHuss ¢ YYETOM TNOJIyYEHHS HOBBIX 3HAHHM O
BEILIECTBAaX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJISTh CAMOKOHTPOJIb CBOEH JEATEIPHOCTH Ha OCHOBE CaMOAaHAJIA3a
Y CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KITACC

[IpeameTHbie  pe3yabTaThl OCBOEHUS Kypca «OpraHvdeckass XUMHUSD)
OTPaXaroT:

chOPMUPOBAHHOCTh  TPEACTABICHUM O XHMHYECKOW  COCTaBJISIONICH
€CTECTBEHHO-HAY4YHOW KapTUHBl MHpPA, POJM XUMHH B TO3HAHWM SIBJICHUU



npuponabl, B (POPMHPOBAHMHM MBIIUIEHUS M KyJbTypbl JIHYHOCTH, €€
(YHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOAUMOM JJIsl pEeIIEHUs MPAKTUYECKUX 3a7a4
U 9KOJOIMYeCKH OOOCHOBAHHOTO OTHOUIEHMSI K CBOEMY 370POBBIO M IPHUPOJHOM
cpexne;

BJIAJICHUE  CUCTEMOM  XUMMYECKHMX  3HAHUM, KOTOpas  BKIIIOYACT:
OCHOBOMOJIArallue MOHATUA (XUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIA, BAJIECHTHOCTD, MIEKTPOOTPULIATEIBHOCTD, XUMUYECKAs
CBsI3b, CTPYKTypHasi (opmyina (pa3BépHyTas M COKpamiéHHas), MOJIb, MOJSpHas
Macca, MOJIIpHBIH OOBEM, YIJIEPOAHBIM CKelleT, (YHKIMOHAIbHAs TIpyMIa,
paguKai, U30Mepusi, U30Mepbl, TOMOJIOTUYECKUM psAJl, TOMOJIOTH, YIiI€BOIOPOIHI,
KHUCJIOpOA, U a30TCOJEpIKallue COCHUHEHHsS, MOHOMEpD, IOJHUMEDP, CTPYKTYPHOE
3B€HO, BICOKOMOJIEKYJIIPHBIE COECIMHEHNUS); TEOPHUH U 3aKOHBI (TEOPHUsSI CTPOEHUS
oprannveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MAacChbl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUM S3bIK XUMUH; MHUPOBO33PEHYECKUE 3HAHUI,
JeXaluye B OCHOBE IIOHUMAaHMS IIPUYMHHOCTH U CHUCTEMHOCTHM XUMHUYECKUX
ABJICHUM, (AKTOJIOIrMYECKUE CBEJIEHHUS O CBOMCTBAX, COCTaBE, MOJYYCHHH H
0€e30IacCHOM HCIIOJIb30BAHUHM BAKHEWIIUX OPraHUYECKHX BEUIECTB B OBITY U
[IPAKTUYECKOM JCATEIbHOCTU YEI0BEKA,

C()OPMUPOBAHHOCTh YMEHHUH BBIABIATH XapaKTEpHblE NPU3HAKU TIOHATHI,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE ITOHATHS IPU
OIIMCAaHUU COCTaBa, CTPOCHMS U NIPEBPALCHUN OPTAHUYECKUX COCAUHEHNN;

c(OpPMHPOBAHHOCTh YMEHHUH HCIONb30BaTh XMUMHYECKYI0 CHUMBOJIMKY IS
COCTABJICHHMSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
(GopMynl OpraHMYeCKHX BEIIECTB W ypPaBHEHHH XMMHYECKUX PpEaKIIUH,
U3rOTaBJIMBATh MOJEIM MOJIEKYJ OPraHWYECKUX BEIUECTB I WJUIKOCTPALUUA HMX
XUMHAYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPHUHAMJICKHOCTh H3YUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTAaBY U CTPOCHHUIO K OINPEAEIEHHOMY
KJaccy/Tpynmne coeluHeHuil (YrJeBOJOopOobl, KHUCIOPOJ U a30TCoAepIKallue
COEIMHEHUsI, BBICOKOMOJIEKYJISIDHBIE COEAMHEHHUS), JlaBaTh MM Ha3BaHUS [0
cuctematuyeckor HomeHkiatrype (IUPAC), a takxke NpUBOAWTH TpHUBHAIbHBIC
Ha3BaHUSl OT/AEJbHBIX OPraHUYECKUX BEHIECTB (ITWIIECH, MPOMHIICH, alleTUJIEH,
ATUIICHTJIMKOJb, TIUUEpPHUH, (eHoJ, QopManbIeru, aleTaibAeruj, MypaBbUHas
KHMCJIOTA, YKCYCHAsl KUCII0Ta, OJICMHOBAs KUCJI0TA, CTEAPUHOBAs KHCIIOTA, TIFOKO34,
dpykTO3a, KpaxMaJ, LeUII0103a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEAENSITh BHUABI XUMHUYECKON CBSI3UM B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIE);



C(OPMUPOBAHHOCTh YMEHHUSI TPHUMEHSATH TMOJOXKEHUSI TEOPHUH CTPOCHUs
opranudeckux BemiectB A. M. byTtiepoBa juist 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTepu30BaTb  COCTaB, CTPOCHHUE,
¢u3nueckue M XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENECH pa3TUYHBIX
KJIACCOB OpPraHMYECKUX BEIIEeCTB (METaH, 3TaH, 3TWJIEH, MPONWJIEH, alETUJIEH,
OyramueHn-1,3, mermnOytanuen-1,3, O€H30J, METaHOJ, STAaHOJ, ITHJICHTIUKOJb,
[JIALEPUH, (EHOJI, alleTalbJETH, MypaBbUHAs W YKCyCHash KUCJOTHI, TJIIOKO3a,
Kpaxmai, IeJUII0JI03a, aMUHOYKCYCHas KHCIIOTa), WTIOCTPUPOBATH T€HETUYECKYIO
CBA3b MEXKJYy HUMH YPAaBHEHHSIMH COOTBETCTBYIOIIMX XHMHUYECKUX pPEAKUUN C
HCIOJIb30BaHUEM CTPYKTYPHBIX GOPMYIT;

c(OpMUPOBAHHOCTh YMEHUSI XapaKTepU30BaTh UCTOUHUKH YTIEBOJIOPOJAHOIO
Colpbid (HE(Th, NPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MEPepadOTKH U
MPaKTUYECKOE TPUMEHEHUE TIPOIYKTOB NEPEPadOTKU;

C()OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYMCICHUS MO XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMUYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
peaklMy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEILIECTB UJIU IPOAYKTOB PEAKIUN);

C()OPMUPOBAHHOCTh yYMEHMM BIaJE€Th CHUCTEMOM 3HAaHMH 00 OCHOBHBIX
METOJjaX HAayYHOTrO MO3HaHUs, UCIOJIb3yEMbIX B XUMHUU IIPU U3YUYEHUU BELIECTB U
XUMHUYECKUX BJIEHUH (HaOIt0/IeHUE, U3MEpPEHHNE, IKCIIEPUMEHT, MOICTUPOBaHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMHYECKHE 3HAaHUS [JIl OPUHATUS pPEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C BEIIECTBAMH M UX
IPUMEHEHHEM;

c(OpMUPOBAHHOCTh YMEHUN COONIOAATH MPAaBUJIa MOJIb30BAHUS XUMUUECKON
MOCyIOM U J1abOpaTOpHBIM O0OpPYAOBAaHHMEM, a TaKXEe IMpaBWiia OOpalieHus ¢
BELIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMH MO BBITOJHEHHUIO JTA0OPATOPHBIX
XUMHYECKUX OIBITOB;

C(OPMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATh M BBINOJHATH XUMHUYECKUN
HKCIIEPUMEHT (IIPEBpAIICHNUs OPraHUYECKUX BEILECTB IPU HArpEeBaHUU, TIOJTyUEHHUE
TWJIEHA M M3Y4YEHHE €ro CBOMCTB, Kaue€CTBEHHbIE pEAKIMH OpPraHu4YeCKuX
BELIECTB, JCHATypalusi OCJIKOB NMpU HArpeBaHHM, LBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpaBWJIAMHU TEXHUKH O€30IaCHOCTH Mpu OOpallleHUuu C
BEIIECTBAMH U J1a0OpAaTOPHBIM OOOPYIOBAaHHMEM, WPEICTABIATH PE3yJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alucH YpPaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIMpoBaTh BEIBOJIBI HA OCHOBE ATUX PE3YJIbTAaTOB;

cOpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TOJY4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpeACTBA MacCCOBOM
uHpopmanuu, IHTepHET U qpyrux);



chOPMHPOBAHHOCTh ~ YMEHHH  COONIOAATh  TpPaBWIA  JKOJOTUYECKU
[[eJ1eCO00pa3HOro TMOBEJIEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IIEJSIX
COXpPAaHEHHUSI CBOETO 3JI0POBbS M OKPYXKAIOLIEH MPUPOJHON CpeAbl, OCO3HABATH
ONAaCHOCTh BO3JICMCTBHS HA JKUBBIE OPraHU3MBI OINPENCIEHHBIX OPraHUYECKHUX
BeIeCTB, MOHUMas cMbIca mokazatens [1/IK, mosicHsaTs Ha mpumepax CrocoObI
YMECHBIIICHUSI W MPEJOTBpAIlEHUS HX BPEIHOrO BO3JCHUCTBUS HAa OpPraHU3M
YEJIOBEKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI: YMEHHUE
OPUMEHSATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEUIECTB H
XUMUYECKUX SIBJICHUN;

JUISL CIENbIX M CHA0OBUASIIMX OOYy4YaroIIMXCA: YMEHHE HCIIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpalins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOIas W HeopraHudecKas
XAMUS» OTPaXaKoT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUI: O XUMHUYECKOHM COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KAPTHHBI MHpA, POJM XHMUU B TIO3HAHWUU SIBJICHUU
npuponabl, B (OPMUPOBAHUM MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€
(YHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM JIUIS PEIICHHS TPAKTUUCCKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO W IPUPOJIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalONIUe TMOHATHSA (XMMUYCCKUN DIIEMEHT, aToM, HM30Tom, s-, P-, d-
AJICKTPOHHBIE OpPOMTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJIIPHBIH 00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTh, CTEIIEHb OKHMCJICHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHas!, MOHHAs, METaJUTMYECKasi, BOAOPOAHAs), KpUCTA/NIMUECKasl peiéTka,
TAMNBl ~XUMHUYECKHX  PEAKIMH, PacTBOP, JJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
BJICKTPOJUTUYECKAS JIUCCOLMAINSA, OKHUCIHUTEIb, BOCCTAHOBHUTED, CKOPOCTH
XHMHYECKOM peakiui, XHMHYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKOW AUCCOLMAlnM, nepuoanueckun 3akoH [[. M. Menpgeneesa,
3aKOH COXPaHEHMSI MacChl BEILIECTB, 3aKOH COXPAHCHUS W MPEBPALLCHUS YHEPTUU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECKHUI S3bIK XUMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAIME B OCHOBE NMOHUMAHUSA MPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKHX SIBJICHHUH, (haKTOJIOTMYCCKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIydeHUU U 0€30MaCHOM HMCIOJIb30BAHUM BaKHEHUIITUX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JEITEIPHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHHI BBISBIATh XapAKTEPHBIC TPHU3HAKH TOHSATHH,
YCTaHABJIMBaTh MX B3aUMOCBS3b, HCHOJIb30BATh COOTBETCTBYIOUIUE IMOHATHS MPH
ONMCAaHUH HEOPTaHWYECKHUX BEMIECTB U UX MPEBPALICHU;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIONB30BATh XUMHUYECKYI0 CHUMBOJIHKY JIJIS
coctaBieHuss (OpMyJl BEIIECTB W  YpPaBHEHUW XUMHUYECKHX  pEaKIHil,
cucteMatnyeckyto HomeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTAEIbHBIX
HEOPraHMYECKUX BEIIECTB (yrapHbId ra3, YIJICKUCIBIA ra3, aMMHUaK, raméHas
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAENATh BaJICHTHOCTb U CTENEHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBaJICHTHAsl, MOHHAs, METAJNINYECKas, BOJOPO/IHAS) B COCAMHEHUSX, THII
KPUCTAJUIMYECKOM PEMIETKM KOHKPETHOTO BEUIECTBa (aTOMHAs, MOJEKYJspHas,
HMOHHAasl, METAJUTNYECKas), XapakTep Cpebl B BOJAHBIX PAaCTBOpPaX HEOPraHUYECKHUX
COCIUHCHU;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K OMNPEACIEHHOMY KIiacCy/TpyIe
COeIMHEHUN (TPOCThIE BEIIECTBA — METAJLJIBI U HEMETAJJIbl, OKCU/IbI, OCHOBAHUSI,
KHUCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUM PacKphIBaTh CMBICI MEPUOIUUECKOro 3aKoHa /.
N. MeHnneneeBa U IEMOHCTPUPOBATH €70 CUCTEMATHU3UPYIOIIYIO, 0ObSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (PYHKITUU;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX JJIeMeHTOB |—4 mneprnonoB Ilepmoandeckorn CHCTEMBI
xumuueckux snaemeHToB JI. M. MenngeneeBa, HCIONB3Yys MOHATHS «S-, P-, d-
3JIEKTPOHHBIE opouTaTI, «IHEPreTHUYECKUE YPOBHUY, OOBSACHSITH
3aKOHOMEPHOCTH MU3MEHEHUS CBOMCTB XMMHUUYECKHX AJIEMEHTOB M UX COCAMHECHUI
1o nepuoaaM u rpynnam [lepruoandeckon CUCTEMbI XUMUYECKUX 3eMeHTOB Jl. WM.
Menpeneena;

chOpMHPOBAHHOCT, YMEHUW  XapakTepu3oBaTh (OMHCHIBATH)  OOIIKE
XUMHUYECKUE CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKON CBSA3UM MEXKIY HEOPraHUYECKUMHU
BEIIIECTBAMU C IMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIIMH TI0
pa3IMYHBIM TpU3HAKaM (YUCITYy U COCTaBY PEArvupyrolluX BeEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, M3MEHEHHUIO CTETICHEW OKHCIICHHUS 3JIEMEHTOB, 0OpaTHUMOCTH
peaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YPABHEHUS PEAKIMN Pa3IudHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEaKIIUi HOHHOTO OOMEHA, YUUThIBAs
YCJOBUS, IPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUH, MOATBEPKIAIOIINE
KaueCTBEHHBIM COCTaB PA3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABAThH
OTBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPTaHUYECKHUX
BEIIIECTB;

cOPMHPOBAHHOCTh YMEHHI  pacKpblBaThb CYIIHOCTb  OKHUCIWUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOTO OasiaHca
ITUX PEAKLINN;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
pEeaKIMK OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3nenctsus (npunuuin Jle [laTensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKHUE MPOLIECCHI,
JeXallhie B OCHOBE MPOMBIIIIEHHOTO MOJIYYEHHUSI CEPHOM KUCIOTHI, aMMHUaKa, a
TaKkkKe C(HOPMUPOBAHHOCTH MPEJCTABICHUNH 00 OOIMMX HAYYHBIX MNPUHIUIAX U
HKOJIOTMUYECKUX MPOoOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

C()OPMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIUMCICHHUSI C HCIIOJIb30BAHUEM
MOHSTUSL «MAaccoBasi JOJsl BELIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHHWI ra3oB
MIPU XUMHUYECKUX PEAKIUAX, MACChl BEIIECTBA WM O0BEMA ra3oB IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJIHOTO W3 YYaCTBYIOUIMX B pEaKlUU
BEIIECTB, TEIJIOBOrO 3((deKTa peaklud Ha OCHOBE 3aKOHOB COXpPAHEHHs] MaccChl
BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIO/IaTh MPaBUJIA MOJIb30BaHUS XUMUYECKOM
MoCyIol U J1aboOpaTOPHBIM O0OpPYJOBAaHHUEM, a TaK)Ke MpaBwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKLHUSMHU IO BBITOJHEHHUIO Ja0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHUHN TIJIAHUPOBATh M BBIMOJHATH XUMUYECKUN
AKCIIEPUMEHT (pa3joKeHHE MEPOKCHUIA BOJOpPOAA B MPUCYTCTBUM KaTalu3aropa,
OMpeNeNeHUe Cpelbl PAcCTBOPOB BELIECTB C IOMOINBI  YHHBEPCAIBHOIO
WHANKATOPA, BIUSHUE PA3UYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIu,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHbIE PEaKIMu Ha cyib(dar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHWUS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 10
TeMaM «Metaiey U «Hemeramibl») B COOTBETCTBHUM C MpaBUJIaMU TEXHHUKH
0e30MacHOCTH MPHU OOpAIlleHUH ¢ BEUIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAHUEM,
NPEICTaBIATh pPE3yJbTaThl XWMHUYECKOTO JKCIEpUMEHTa B (GopMe 3amucH
YpaBHEHUI COOTBETCTBYIOIIMX peakuui U (HOpMyIHpPOBATh BHIBOJBI HAa OCHOBE
ATUX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpelCcTBa MacCOBOMU
KOMMYHUKaIH, IHTepHeT U ApyTux);



chOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBujia  JKOJOTHUECKH
[[€JIECO00PAa3HOro0 TOBENEHUS B OBITY U TPYAOBOM JEATENBHOCTH B IENIAX
COXPAHEHUs CBOErO 3J0POBbSl M OKPYKAIOWIEW INPUPOJHOM Cpelbl, OCO3HABATh
OIACHOCTH BO3JCHCTBUS HA )KMBBIE OPraHU3MBbI ONPEIEIEHHBIX BEIIECTB, IOHUMAs
cmbicii nokazarensa [IJIK, mosicHATP Ha mnpuMepax crnocoObl YMEHBLIEHUS U
MPEAOTBPALIEHUS UX BPEIHOTO BO3JICHCTBHS HA OPraHN3M YEJIOBEKA;

JUIsl 00y4arouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBBSI: YMEHHE
MPUMEHATh 3HAHHMS OO0 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUIS CHENbIX M CIa0OBUASIIMX OOYy4YarolUXCs: YMEHHE HCIOIb30BaTh
penbedHO-TOoYeuHy0 cucteMy obo3HaueHuil JI. bpaiins g 3anucu XUMHYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHMUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ Konrpoasneie | IIpakruyeckue
NPOrpamMmbl Bcero oOpa3oBaTe/IbHbIC
padoThbI padoThbI pecypesI
Paznen 1. TeopeTuueckne 0OCHOBbI OPraHMY€eCKO XUMHH
[Ipenmer opranmyeckoit xumuu. Teopus
11 CTPOCHHUS OPTaHUYCCKUX COCAMHEHUH A. 3
M. bytneposa
Wroro mo pazneny 3
Paznen 2. YraeBoaopoasl
2.1 [IpenenbHbIE YriIeBOJOPOIbI — aJKaHbI 2
29 HenpenenbHble yrieBoI0pO/IbL: aJIKEHBI, 5 1
aJIKaJUEeHBbI, aJTKHUHbI
2.3 ApoMaTndecKkue yriaeBogopobl 2
24 [TpupoHBIE UICTOUHUKH YTIIEBOAOPOAOB U 3 1
ux nepepadoTka
Wroro mo pasneny 13
Paznen 3. Kuciiopoacoaep:xamue opraHu4eckne coeiMHeHUust
3.1 Crnuptsl. denon 3
3.2 Anbneruasl. KapOOHOBBIE KMCIIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 YrneBos 3 1




Hroro no pazaeny

13

Pasznen 4, A30Tc011ep>lcanme OpPraHn4eCKue COCAUNHCHUSA

41 AMUHBI. AMUHOKUCIOTHL. benku 3
Wroro mo pazneny 3
Pa3nen 5. BoicokoMoJieKyJIsipHbIe COeUHEHHS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Utoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Ne n/n Kontpoasnsie | IlpakTudeckue
NMPOrpamMmbl Bcero o0pa3oBaTre/bHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. TeopeTnueckue 0OCHOBBI XHMHH
Ctpoenue aromoB. [lepuonnyeckuii 3aKoH
11 u [lepunonnueckas cucteMa XUMHUYECKUX 7
anemenToB JI. 1. MeHneneena
12 CtpoeHnue BemiecTBa. MHOrooOpasue 7
' BEIIECTB
13 XUMHYECKUE peaKiiu 17 1 1
Hroro no pazneny 31
Pa3nen 2. Heopranmdeckasi XuMus
2.1 Meranibl 13
2.2 Hemerammst 15 1 1
53 CBs13b HEOPTaHUYECKUX U OPTaHUYECKUX 9
' BEIIECTB
2.4 ['eHeHTHYECKas CBA3D 1
Hroro mo pasneny 31
Paznen 3. XumMus u )Ku3Hb
3.1 XUMUS U )KU3Hb
3.2 Peseps
Hroro no pazaeny 6




OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

68




HOYPOYHOE IIVNTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kontpoiabusie | IIpakruyeckue
n/n Bcero H3y4eHUs! o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
[IpenmeTt opranuueckoil XuMuu, e€
1 1
BO3HHKHOBEHHUE, Pa3BUTHE U 3HAUCHHE 05.09.2023
Teopust cTpoeHUst OpraHUYEeCKUX
2 coeaquHenuii A. M. Bytieposa, e¢é 1
it yTIEp 12.09.2023
OCHOBHBIC TTOJIOKCHHUS
[IpencraBienue o kKIacCUPpUKAIN
opraHuveckux BemniectB. HomeHkmarypa
3 1
(cucreMaTuveckasi) ¥ TpUBHUAIbHBIC 19.09.2023
HAa3BaHMSI OPTaHUIECKHX BEIICCTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKHUU sl 26.09.2023
5 Meran 1 3TaH — npocTerme 1
MIPEJICTABUTEITH aJTKaHOB 03.10.2023
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOKMCTBA 1
POCHHE, 10.10.2023
DTUJICH U MPOIUJICH — MPOCTEHTIIHe
7 1
MPEACTaBUTENH AJIKEHOB 17.10.2023
[IpaxTuueckas padora Ne 1. «I[Tomyuenue
8 . 1 1
ATUJICHA ¥ U3YUYCHHUE €0 CBOMCTBY 24.10.2023
9 Ankanuensl. byranuen-1,3 u 1
Metunoyraauen-1,3. Ilonyuenue 07.11.2023




CUHTCTHUYCCKOI'O KayuyKa 1 pE€3UHBI

10

AJIKHHBI: COCTaB M1 OCOOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH PsAll. ALIETHIICH —

. 14.11.2023
IPOCTEHIINN NpeACTaBUTENb ATKUHOB
11 [Tpodopuenranmonusiii ypok «Poccust Mon
TOPU30HTHI» 21.11.2023
12 Apensr: 6eH3011 1 TOITyo1. TOKCHYHOCTD
apeHOB 28.11.2023
I'eneTrueckas cBsi3b YIII€BOJIOPOIOB,
13
MIPUHAIEKALIUX K pa3IMYHBIM KJlaccaM 05.12.2023
[IpupoHBIEC UICTOUHUKH YTJIEBOAOPOIOB!
14 MIPUPOHBIN ra3 u HOHYTHI){G He(TsHbIE 12122023
ra3bl, He()Th M IPOAYKTHI €€ IepepaboTKu
[IpupoIHBIE NCTOYHHUKY YTIEBOAOPOIOB:
15 IIPUPOJAHBIN ra3 u HOHYTHB{G HE(TSHbIE 19.12.2023
rassl, He()Th M IPOAYKTHI €€ epepaboTKu
16 Kontponbnas pabora 1o pazneny
«YTIIeBOJOPOIBI» 26.12.2023
[IpenensHbBIe OJTHOATOMHBIC CITUPTHI:
17
METaHOJ U 3TaHoJI. BogoponHas cBs3b 09.01.2024
18 MHOroaTOMHbIE COUPTHL: STUIEHTITUKOIb U
TJIALIEPUH 16.01.2024
DeHoII: CTpOEHUE MOJIEKYJIIBI, (PU3NUYECKUE
19 .
U XMMHYECKUE CBOMCTBA, IPUMEHEHNE 23.01.2024
20 Anbrerusl: popMaibaeru u
arerajgbIerua. AeToH 30.01.2024
OnHOOCHOBHBIE ITpeIeIbHbIE KAPOOHOBHIE
21
KHUCJIOTBI: MypaBbUHAs U YKCYCHas 06.02.2024




22

[Tpaktuyeckas padota Ne 2. «CBoicTBa
pacTBOpa yKCYCHOM KHUCIIOTBD»

13.02.2024

23

CTeapI/IHOBaﬂ " OJICMHOBaA KHUCJIOTHI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap6OHOBbIX
KHCJIOT

20.02.2024

24

Mpb11a Kak coJin BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOLIEE NEHCTBHE

27.02.2024

25

CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIIOT. [ MIPOIIH3 CIIOKHBIX

3¢upoB

05.03.2024

26

[IpodopuenrannonHoi ypok OuserT B
Oymymiee

12.03.2024

27

VYTneBobl: cOCTaB, KIACCU(pUKAIIHSL.
Baxnerime npeacTaBUTEINN: TIIHOKO03a,
¢bpykTo3a, caxaposa

19.03.2024

28

Kpaxman u nienirono3a Kkak IpupoIHbIe
MOJINMEPBI

02.04.2024

29

KonTtponbHast pabota no pazzaeny
«Kucnopozacoaepxaniue opraHmdecKme
COEIMHEHUS»

09.04.2024

30

AMUWHBI: METHJIAMHMH U aHWIMH

16.04.2024

31

AMUHOKHCTIOTHI Kak aM(OTEpHBIE
OpraHWYECKUE COCTUHCHUS, HX
ouonornyeckoe 3nHauenue. Ilenruant

23.04.2024

32

benku xak npupoaHble
BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS

30.04.2024

33

OCHOBHBIC TOHATHS XUMHH




BBICOKOMOJICKYJISAPHBIX COG,I[I/IHGHI/Iﬁ

14.05.2024

OcCHOBHEBIE METOJAbI CHHTEC3a

34 BBICOKOMOJICKYJISIPHBIX COSTUHEHUM. 1 91.05.2024
[TmacTmacchl, kKaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO HACOB I1O 31

I[TPOT'PAMME




11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne [ara uudpoBbIie
Tema ypoka Konrpoiabusie | Ilpakruyeckue
n/n Bcero U3y4YeHH s o0pa3oBarte/ibHbIE
padoThI padoThI
pecypchbl
1 XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs 1
KOH(HTypalus aTOMOB 05.09.2023
5 3aKOH COXpaHEHUS] MAaCChl U SHEPTHH B 1
XUMUHU 07.09.2023
[Mepuomuueckuii 3akoH u [lepuoauyaeckas
3 CUCTeMa XUMHUYeCKuX dreMeHToB /1. 1. 1
MeHneneeBa, BX CBS3b C COBPEMEHHOMN 12.09.2023
TEOpHUel CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
4 XUMUYECKHUX JIEMEHTOB M UX COSAMHEHUMN 1
14.09.2023
0 TPYIIaM | ITePHOJIaM.
Pacnpenenenne 21eKTPOHOB B aTOMax
5 1
9JIEMEHTOB MAJIBIX TICPHUOJIOB 19.09.2023
5 Pacrnipenenenue >neKTpOHOB B aTOMax 1
3JIEMEHTOB OOJIBIIHNX MEPHOIOB 21.09.2023
7 3HaueHNe NEPUOANUECKOTO 3aKOHA 1
J..Menneneena. 26.09.2023
Crpoenue BemecTBa. XMMHAYECKAsI CBS3b, €€
8 BU/JIbI; MEXaHU3MBI 00pa30BaHUS 1
> Mexatl P 28.09.2023
KOBaJICHTHOU CBSI3M.
9 [Tpodopuentanmonnsiit ypok «Poccust Mmon 1
TOPU30HTBI» 03.10.2023




10

Kpucrannmueckue pemerku

05.10.2023
11 B . .
QJIEHTHOCTbH. DJIEKTPOOTPULIATEIEHOCTD 10.10.2023
12 CrerneHpb OKHCICHUS 12.10.2023
13 O00011IeHNE U CHUCTEMATU3aLUs 3HAHUA 17.10.2023
14 KonTponbnas pabota. Ctpoenue atoma 19.10.2023
Knaccudukanus u HOMeHKIaTypa
15 HEOPTraHMYECKUX COCTUHEHUH.
I'enernueckas cBsi3b HEOPraHUUECKUX 24.10.2023
BEIIIECTB, PA3JINYHBIX KIACCOB
Knaccugukaius XuMHUecKux peakuui B
HEOPraHWYECKON U OPraHUYECKON XMMUH.
16 3aKOH COXPAHEHUS MacChl BELIECTB; 3aKOH 96.10.2023
COXpaHEHWUsI ¥ IPEBPAIICHUS SHEPTHH TIPU
XUMHYECKUX PEaKIHsIx
17 CkopocTtb peakuun. OOpaTHUMbIE PEaKIUH. 07.11.2023
18 XVMHYECKOE PABHOBECHE 09.11.2023
19 Brinonnenue 3aganuit no marepuanam EI'D 14112023
[TonATHe 0 AUCTIEPCHBIX CUCTEMAX.
20 VIcTUHHBIC U KOJUTOUIHBIC PACTBOPHI. 16.11.2023

MaccoBast 0715 BellecTBa B pacTBOpeE




21

Penrenue 3amau

21.11.2023
[TpakTuueckas padorta Ne 1. «Biusaue
22
Ppa3IUYHbIX V(I)aKTOpOB Ha CKOpPOCTh 93.11.2023
XUMHUYECKON peaKinm»
23 DnekrponauTrueckas qucconnanus. [Tonstue
0 BojiopoiHOM rnokasarene (pH) pactopa. 28.11.2023
24 P 0
€aKIMs MOHHOTO OOMEHA 30.11.2023
25 B 7 EI'D
BIIOJTHCHHE 3aJJaHHH [T0 MaTepHaiamM 05.12.2023
26 ['uponu3 opraHM4ecKUX U HEOPraHUUYECKUX
COCIMHEHU I 07.12.2023
27 B 7 EI'D
BITIOJTHCHHE 3aJJaHUH [T0 MaTepHaiamM 12122023
OKHCITATEITEHO-BOCCTAaHOBHUTETBHEIC
28 B! 0
peakiuu. [lonsarue o BJIGKTpf)J'II/IL’ue 14.12.2023
pacIjIaBoB ¥ pPacTBOPOB COJIECH
29 B 7 EI'D
BITIOJTHCHHE 3aJJaHHH [T0 MaTepHajiamMm 19.12.2023
30 O0001eHne ¥ cucTeMaTU3aIus 3HAaHUH 110
pazneny "TeopeTnyeckue OCHOBbI XUMUH" 21.12.2023
31 KonTponpHas pabora mo pazaeny
«TeopeTnyeckre OCHOBBI XUMHUM 26.12.2023
Mertamibl, ux nosnoxxenue B [lepuognyeckoit
30 CUCTEME XMMHYECKUX 31eMeHToB JI. U.
MeHnzeneeBa 1 0COOEHHOCTH CTPOCHUS 28.12.2023

atomoB. O01ue pusnveckre cBOCTBa




MCTaJIJIOB

CnnaBbl METAJUIOB. DJIEKTPOXUMUYECKUM

33 PAI HANPSDKEHUM METaIoB 09.01.2024

XHUMHUYECKHE CBOMCTBA BAXKHEHIITUX
34 METaJIOB (i{anI/H?I, KU ) U UX 11.01.2024

COCTMHCHHI
35 XHUMHUYECKHE CBOMCTBA MarHus , KAJIbLHS U

UX COCOUHEHUI 16.01.2024
36 XHUMHUYECKHE CBOMCTBA ATIOMHHHUS U €TI0

COCIUHCHUI 18.01.2024
37 XHUMHYECKUE CBOWCTBA XpOMa H €T0

COSIUHCHUI 23.01.2024
38 XuMHUYECKHEe CBOMCTBA MEJIY U €€

COCTMHEHUI 25.01.2024
39 XHUMHUYECKHE CBOMCTBA ITMHKA U €TI0

COSIUHCHUI 30.01.2024
40 XHMHYECKHE CBOMCTBA CBOMCTBA XKelle3a U

€ro CoOeIUHEHUH 01.02.2024

[Tpaktuyeckas padota Ne 2. "Pemienue
41 iﬁ:f:;ﬁ?faﬂb}mx 3a/1a4 10 TEME 06.02.2024
42 O06o01IeHre 1 CuCTEMaTH3aIs 3HAHUH 110

teme "MeTamisr" 08.02.2024
43 KonTtponbHas padora o reme "Mertamib" 13.02.2024
44 Brimonaenue 3aganuii mo matepuanam EI'D 15.02.2024

45

Hewmerannel, ux monoxeHue B




[lepuoanueckoil cucTeMe XUMHYECKUX
snemenToB M. Y. Menaeneesa u
OCOOEHHOCTH CTPOEHHUS aTOMOB

20.02.2024

dusnyeckue cBOMCTBAa HEMETAILIOB.

© | Ao s e s
47 XUMHUYECKUE CBOMCTBA FaJIOT€HOB U UX

COEMHEHUN 27.02.2024
48 XHUMHYECKUE CBOMCTBA CEPBI 99.02.2024
49 XUMHYECKHUE CBOICTBA a30Ta U €T0

COEIMHEHU I 05.03.2024
50 XumMuueckue cBoicTBa hocdopa u ero

COe/IMHEHUH 07.03.2024
51 XvMHYEeCKHUE CBOICTBA yTIepoaa 1 ero

COETMHEHUI 12.03.2024
59 XUMHUYECKUE CBOMCTBA KPEMHUS U €TI0

COETMHEHU I 14.03.2024
53 [IpodopuenranoHHol ypok OUJIET B

Oynyiee 19.03.2024
54 OxucnuTeNnbHbIE CBOICTBA CEPHON KUCIIOTHI 91.03.2024
55 OxucnuTeNnbHbIE CBOMCTBA A30THOM KHUCIOTHI 02.04.2024
56 Pemenue 3amay mo marepuaiam EI'D 04.04.2024
57 [IpaxTuueckas pabota Ne 3. «Pemenue

SKCHEPUMEHTAIBHBIX 3a7a4 [10 TEME 09.04.2024




"HemeTtamas!"»

O00011IeHrE U CUCTEMATH3ALU 3HAHUN 110
TteMe «Hemeraniael». Beruncnenus mo

58
YPaBHEHUSM XUMHUYECKUX PEAKIIUN U 11.04.2024
TEPMOXUMHYECKHE PACUETHI
59 K 0 H
OHTpoOJIbHAs paboTa 1o Teme «Hemeramibn 16.04.2024
Heopranudeckne u opraHn4ecKrue KUCIOTHI.
60 H
€OpraHNYeCcKue U OPTaHUIeCKue 18.04.2024
OCHOBaHHSI
61 AMoTepHbIe HEOPTaHUYECKUE U
OpraHMYECKHUE COCTUHEHUS. 23.04.2024
62 I'enernyeckas CBs3b OPraHUYECKUX U
HEOPTraHWYECKUX BEIECTB 25.04.2024
Ponb xuMum B 00€CIICUSHUH DKOJIOTHYSCKOI,
63 7 it O ,
SHEPreTUYecKoil ¥ MUIeBoi 6e30MacCHOCTH 30.04.2024
Pa3BUTHH MEUITTHBI
[TpencraBiaenus o0 OOIMX HAYYHBIX
64
HpI/IHI_II:IHaX MPOMBIIIJICHHOTO TOTY4eHUS 07.05.2024
BaXKHEHTIINX BEIIECTB
q
65 €JIOBEK B MUPE BEIIECTB M MAaTEPHAIOB 14.05.2024
66 X
UMHUS U 37I0POBBE YETIOBEKa 16.05.2024
67 P
=pE 21.05.2024
68 Peseps

23.05.2024




OBIIEE KOJIMYECTBO HACOB I10
I[TPOT'PAMME

68







YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETU

HUHTEPHET






	учебного предмета «Химия. Базовый уровень»
	Теоретические основы органической химии
	Углеводороды
	Кислородсодержащие органические соединения
	Высокомолекулярные соединения
	Теоретические основы химии
	Неорганическая химия
	Химия и жизнь
	1) гражданского воспитания:
	2) патриотического воспитания:
	3) духовно-нравственного воспитания:
	4) формирования культуры здоровья:
	5) трудового воспитания:
	6) экологического воспитания:
	7) ценности научного познания:
	Овладение универсальными учебными познавательными действиями:
	2) базовые исследовательские действия:
	3) работа с информацией:
	Овладение универсальными коммуникативными действиями:
	Овладение универсальными регулятивными действиями:

