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MNOACHUTEJBbHASA 3AIINCKA

[IporpammMa 1O XWMHM Ha YpOBHE CpeIHEro oO0mero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencrapmeHHbIx B DeaepalibHOM  T'OCYAAPCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mnpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
®denepany, peanu3yOIMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX TOJIOKeHUI «CTpaternn pa3BuTUs BocnHTaHus B Poccuiickoit
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1ielt crpaTeruy 00y4ueHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYyCKHUKAMU
o01ieo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MIPUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpbI
YeJioBeKa, a TakKe OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercs xXuMuyeckoe o00Opa3zoBaHUE
oOyyYarommxcsi Ha YPOBHE CPEIHETr0 00IIero oOpa3oBaHUsI CPEACTBAMU YUEOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
nmporpaMme 10 XUMHUU € Y4ETOM CHenu(PuKd HayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1ened W MPUHILMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYyI0 pOJb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAJILHOIO HAYYHOI'O MBIIIICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMupyeTcs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIaCTSIMU IPUMEHEHHUS.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJaTENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJICHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHUS
00pa30BaHUsl B pa3IMYHbIX 00JIACTAX, HE CB3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOImas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLIUX MOHITHUI, 3aKOHOB Y TEOPUN XUMHH.

Crpyktypa coiepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0O ydeOHOro Marepuaja U 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4eCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeieHHs 00 H3y4yaeMbIX B Kypce
BElIECTBaxX JAOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB A0 CIOKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBSA3M, KJIAaCCU(UKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrjaoM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTtepuan | (aKTOJOrMYEeCKHUEe CBEIAEHUS O BElIecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHSD» 00ydYaromMMcs TMPEAOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



ryoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (QYHKIUI STOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MNpOTEeKaHus JomoyiHsgeTrcss B Kypcax 10 um 11 xkmaccos
AIIEMEHTaMH COJEP)KAaHMS, WMEIOIIMMH KYJbTYPOJIOTMYECKUA W MPUKIATHOU
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIBHOW M IMPAKTUYECKOU
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUM XMUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3aJa4. B 1enoM conepkanue yueOHOTro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCd MHPOBO33PEHYECKOM OCHOBBI IS TMOHUMAHHUS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIIOBIEHHOCTb CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUNA IIyTEM 3KCIEPUMEHTa H
pelIeHUs] MPOTUBOPEYMI MEXIy HOBBIMH (haKTaMM U  TEOPETUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUUYECKUX Mpodiiem, a
Takke MpodJieM cOepeKeHUsl FHEPreTUUECKUX PECYPCOB, ChIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOy4Jaronmxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEAEIICHUIO
COJEp)KaHUsI M MOCTPOEHUs TpeaMeTa MpeaycMaTpuBalOT (HOpMUpPOBAHHE
YHUBEpPCAJbHBIX Y4YEOHBIX JAEHCTBHH, UMEIOIMX ©0a30BOo€ 3HAUCHHE JUIs
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUICHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku MH(pOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XXHOE MECTO B MO3HAHUU
XUMHUH.

B mpaktuke mnpemnojgaBaHus XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPU OMPEICICHUH
COJIEpKATEeIbHOM XapaKTEpUCTUKH LIeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO TpHU3HAETCA (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
IIpeAMETA SABJISIETCS BIOJIHE ONPABIAHHBIM.



CornacHO JaHHOW TOYKE 3pPEHMs TJIaBHBIMU LIETSIMU U3YyYEHHUS TMpeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KII0YEBbIEe MOHATHUS, (PyHIaMEHTAIbHbIE 3aKOHBI U TEOPUU XHMUHU,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/aX MO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiuh, HEOOXOJUMBIX Ui MPUOOpPETEHHUS
YMEHUM OpPUEHTHUPOBATHCS B MHUPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, coneprkaTelibHas XapaKTepUCTHKA LIeJIel U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPUTETAMHU B CHCTEME CpeaHero olmiero oopasoBanus. CeroaHs B
NpErnoAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
IPAKTUYECKONM KOMIIOHEHTE COJepKaHus OOyueHHus, OpPHUEHTHUPOBAHHON Ha
HOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTelIbHON OpraHu3alyy, BIIaJCIOIIEro He
HAa0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOo0aMU U
YMEHHSIMH aKTUBHOTO TOJIyYE€HHUs 3HAHUN W MPUMEHEHHS] UX B PEAIbHOM KU3HU
JUTSL pEIICHUS TPAKTUUECKHUX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3yYeHHH TMpeaMeTa «XUMHs» TOMHHUPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKe LENU U 3a]aui, KaK:

amanranusi 00yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelleHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsIX, CBA3aHHBIX C BEUIECTBAMH U UX
NPUMEHEHHUEM;

dbopMupoBaHre y OOYYalOUIMXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHWE I Pa3jINYHBIX BHIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX I TNPUOOPETEHMs OIbITa MAESITENbHOCTH, KOTOpas 3aHUMaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHH, a TaKXKe I OLEHKH C MO3UIUN
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YeJIOBEKa M MPUPOIHYIO CPELY;



pa3BUTHE TO3HABATENIBHBIX HMHTEPECOB, MHTEUIEKTYaIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI IOMCKAa U aHajuu3a y4eOHOU U
HAy4YHO-TTOMYJISIPHON MHPOPMAIIMK XUMUYECKOTO COJIEPIKAHNUS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIUTAaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTH B TI'yMaHHUCTHYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIroOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJIE U CBOEMY 3[I0POBBIO, a TaKKe MNPUOOPETEHUs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypOBHS BXOAMT B COCTaB MpeAMETHOIN obsacTu «EcTecTBeHHO-HAyUYHbIE
pEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS1 U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 kinacce — 34 yaca (1 yac B Heento).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHennit A. M. BytnepoBa, e€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

ITpencraBienne o KiacCU(pUKaUMu OopraHudeckux Bemiects. HomeHkiatypa
OpPraHUYECKUX COEAMHEHUH (cucTeMartuyeckas) M TpUBUAJIbHbIE Ha3BaHUS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIHPOBAHME MOJIEKYJ OpPraHMYECKHX BEIIECTB, HAONIONEHHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO OPraHUYECKHUX BEIIECCTB
IIpU HarpeBaHuu (I1aBjIeHue, 0OyTJIUBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
pOCTEUIINE NPEICTABUTENN aJKaHOB: (PU3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTUIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Anxaguensl: OytamueH-1,3 u metmnOyraguen-1,3: cTpoeHue, BakKHEWIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QuU3NYECKHEe U XMMHUYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsS U HUTPOBAHUS), NTOJIyYEHUE U NMPUMEHEHHE. Tonyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOAOPOJAAMH, MNPUHAATICKAIUMA K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
MEePEroHKa, KPEKUHT (TePMUYECKUM, KaTaTIUTUYECKUil), muposu3. I[IpoaykTsi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs] BEIIECTB U HUX MPEBpaIIlCHU:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTyYCHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaime opranueckmne coeJUHEHNS

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJOPOJAaMH, TOpPEHHUE), NpHUMEHEeHHEe. BoJopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHOIa U 3TaHOJa Ha OPTaHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThI). JleiicTBue Ha
opraHu3M yenoBeka. [[pumeHenune rauuepruHa U 3TUIICHTJIUKOJIA.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl. DOpMANBIAETHJ, ALETAIBACIHI:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAaKIMH), TOJyUYEeHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHAasl KHCIJIOTBI: CTpO€HHE, (pU3HUecKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3TepU(pUKaluu), MOJIyYeHUEe U TPUMEHEHHE.
CreapuHOBasi U OJICMHOBAsl KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIMS  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XMMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHsie monuMepsl. CTpoeHHe Kpaxmala U
nenono3bl.  du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIIlCHU:
npoBeJcHUE, HAOMIOJCHHE W OMUCAaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIUPTOB, Ka4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCJICHHME STaHOJa
okcugoM Mmemu(ll)), MHOrOaTOMHBIX CIUPTOB (B3aUMOJICHCTBHE TIIMICPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalia € HOIOM),
MIPOBEJICHUE MPAKTUIECKON pabOTHI: CBOMCTBA pPacTBOpa YKCYCHOM KHCIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKklMU MO0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKIIIH).

A3oTcozeprkalme OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble opraHuyeckue coeauHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBudunas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEeBpalLEHUil:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OIMBITOB: JCHATypalusi OEJIKOB MpU
HarpeBaHWH, [IBETHHIC PEaKIIUU OCIKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSTUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSS MOJIEKYIIpHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJEKYJSIPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS M TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANbHBIE METOAbl H3Y4YeHMsI BEIIECTB M MX IPEBpAlLEHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanus MeXIpeIMETHBIX CBA3EH IPU U3YYEHUH OPraHUYECKOU XMMHH B
10 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOMIMX €CTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HaOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, JJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUYUHBI U €JUHULIBI UX U3MEPEHHUS.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHIT 3neMeHT. AToM. Sapo aroma, H30TOMNbL. DJIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUsl JICKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

Ilepunonnueckuit 3akoH U lleproanueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MepUOIUYECKOTO 3aKOoHA U [lepuoamdeckoil cucTeMbl
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYINaM H TEPUOaM.
3Ha4YeHUe MEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJSPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIbI KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Homenknarypa
HEOPraHWYECKUX BEIIECTB. [eHeTHYecKas CBA3b HEOPraHWYECKUX BEUIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss —XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAHEHUS U MIPEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3auvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunun Jle [larense.

DnekTpoautuueckas nuccounanus. CuiabHble U cinadbie anekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHS] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHtoB /. U.
MeHnneneeBay, U3ydeHHE MOJIeNIed KPUCTAJUIMYECKUX PEHIETOK, HaOJIoACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0O YHUBEPCAIBHOTO HWHIWKATOpA, PEaKIMH HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUYECKOM paboThl «BausHue pa3inyHbiX (PakTOpPOB HA CKOPOCTh
XAMHUYECKON pEAKIUm.

PacuétHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXUMUYECKHAE PACUEThl, PACU€Thl C HCHOJIb30BAHUEM IIOHATHUS «MaccoBas
JTOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa ' 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpoa, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BaKHEUINIMX HEMETAIOB (TajoreHOB, CEPhl, a30Ta,
dochopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHEHUN.



Merannel. [lonoxenne meramnoB B [lepronnueckon cucremMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XHUMUYECKHE CBOWMCTBA BaKHEHIIUX METAJIOB (HATPHUM, Kaluil, KaJbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl momyudeHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lloB HEMETAIOB, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HaOJIOJIeHWEe W OIMCAaHHWE JIEMOHCTPAllUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJI0Uei, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJLIOB).

Pacuérnblie 3agaun.

Pacuétsl mMaccel BelecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHSA U KM3Hb

Ponp xuMum B oOecrieyeHUM IKOJIOTUYECKOM, SHEPTreTUUECKON U THUILEeBOU
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYUYEHHUSI BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpUANIOB: BAXKHEUIIME CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3I0pOBbE YEJIOBEKA: MpaBUJia KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MMaCHOTO MCIOJIL30BaHUs MpenapaToB OBLITOBOM XUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmEeH w
HEOpraHu4ecKkord xuMuu B 11 Kilacce oCyIIeCTBISIETCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TakKk W TIOHSATUM, SBIISIFOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPIrEeTUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
pecypcBhl.

TexHoorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, ITHILEBAs
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMHWN
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUSA MpeaMeTa «XHUMHS» Ha yYPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yCTAHOBKAaMHU, MPUCYIIMMHU IE€JI0CTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTaloTCs B
CAVMHCTBE YYEOHOW ¥ BOCHUTATEIBHOW JCSATEIBHOCTHA B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAMM Y TPaBWIAMH  TOBEIAEHUS,  CIOCOOCTBYIOUIMMHU  IMpOIEcCcaM
CaMOIIO3HAHUS, CAaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTHU
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HaHMS 00YyYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4eOHBIX MPOCEKTOB, PEIICHUN y4YeOHBIX W TMO3HABATENBHBIX 3a/]a4, BHITIOJHECHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUTUTEIbHBIX ~ HAOMIOACHUM, KpPOIMOTIMBBIX  IKCIEPUMEHTAIbHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUH U TMOCIETYIOIIEM
aHanu3e UH(POpPMAIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IMPABOBBIX HOPM W OCO3HAHWE MOCJIEACTBUNA 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIO/IeHUsT TIpaBWJI O€30MacHOr0 OOpalleHusi C BEIleCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

MOHMMAHUS [EHHOCTH TIPaBUJl HHJIUBUAYAIBHOTO U  KOJIJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PELICHUHM MPAKTUYECKUX 3a]ay
COLIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJacca, IIKOJIb);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYyAa U Pe3yJbTaTaM TPYJIOBOU IE€SITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHMUS HEOOXOJUMOCTH HCIIOJNb30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JICMCTBUI U MIPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO TMPOTHUBOCTOSITH HWJEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpOBaHUN PANMOHATIBLHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJblI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOM 3HAYMMOCTH XUMHUHM JUISI COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX TPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEAMIIMHBI, 00E€CTICUCHUU YCIOBUMN
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMQPOPTHOM IKM3HU KaXKIOTO YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



NoJTlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBICHUN OKpY)KAIOIIETo MUpa U
MPOUCXOSIINUX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIOJIb30BaTh XWMHUYECKHUE 3HAHUS IS
peleHust mpoOsieM B peabHBIX JKU3HEHHBIX CUTYAIIUAX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTMY U  CHOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oOBaHHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax nmpodeccHoHaIbHOM

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHHS]  OOydYarOIIMXCA
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TMOHSITHUS, OTpakKaroluue
[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PHUKY METOJ0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPTHs, SBJICHUE,
IpoIiece, CUCTeMa, Hay4IHbIA (aKT, MPUHITUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCleJ0OBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIE,

PETyJISTUBHBIE), oOecreynBaome dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHON KOMIETEHIIUU O0y4arOIINXCS;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETYyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Yu4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITETbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpeAesaTh LENU JEeITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH [UIS KJIacCH(PHUKALMK BEIIECTB H
XUMHUYECKUX PEaKIii;

yCTaHABJIMBAaTh MPUYMHHO-CJIECJICTBEHHBIC CBSI3M MEXAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAacCyKIeHUs (MHIYyKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOJIb3yeMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIbHBIE NIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKON
peakiuu — TMPU PEUICHUH Y4YEOHBIX MO3HABATEIbHBIX M IMPAKTUYECKHX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHX
pEaKLHnii;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSITEbHO C(OPMYJIMPOBAaHHBIE BOIMPOCH B KAaYeCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUA W IPOBEIACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUS] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO pa3IudyHbIX
METO/I0B IMO3HAHMUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMALMIO PAa3IUYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATH eé JIOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



GbopMyTHUPOBATH 3aNPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMaIeil: TpUMEHSATh MeXnpeaMeTHbie ((pusuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYk/1aeMOIl TeMbI B XOJ€ JMajiora u/uiu
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENBHO WJIM COBMECTHO CO CBEPCTHUKAMMU NP BHITIOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXACHUS 1 0OMEHAa MHCHHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PeryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHGHUM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHan3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTPAXKaroT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TO3HAHHUM SIBIICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS U KYyJbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIsl peIeHHsI MPAKTUYECKUX 3a/1ad
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO M MPHUPOJAHOMN
cpene;

BIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TOHATHS (XMMHYECKHI DJIEMEHT, aTOM, JJIEKTPOHHAas
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyiia (pa3BEpHyTass M COKpalIEHHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30Mephbl, TOMOJIOTHYECKUN PAJl, TOMOJIOTH, YTIEBOJAOPOIbI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINE COEAMHEHHUS, MOHOMEp, MOJMMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranudeckux BemecTs A. M. byTiepoBa, 3aKOH COXpPaHEHHUS MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0€e30MaCHOM HCIIOJIb30BAHUM BaXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMysl OpraHMYECKMX BEIIECTB U ypPaBHEHUH XMMHUYECKUX pEaKUui,
U3rOTaBIMBATh MOJEIHW MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUH YyCTaHaBIUBATh MPHUHAJICKHOCTh HM3yUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBYy M CTPOCHUID K OIpPEACIEHHOMY
KJIaccy/Tpynne CcoequHEeHUN (yriIeBOJOpPOAbl, KHUCIOPOA U a30TCOAEpPKAILIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JaBaThb WM Ha3BaHUS IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, MPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblaerus, aueTanabIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCII0TA, CTEAPUHOBAsL KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, 1eJIJTr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh yMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIE);



chOPMHPOBAHHOCTh yMEHUS TPUMEHATH TIOJOKECHUSI TEOPUU CTPOCHUS
oprannveckux BemecTB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTb  COCTaB, CTPOCHHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AalleTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH30J7, METaHON, 3TAHOJ, STUJICHTIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIYy HUMH YPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIJI;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOJOPOHOIO
Chlpbsi (HE(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJIUYECTBA MCXOJHOTO BEIECTBA WM MPOJIYKTa
peakiuu 10 W3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUYECHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOJATh MTpaBUJia MOJIb30BaHUS XUMUYECKOM
MOCy/IoOl U JTa0OpaTOpHBIM O00OpPYAOBaHUMEM, a TaKXe IMpaBUiia OOpaIIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIEPUMEHT (TIpEeBpaIeHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHUH, MOJIydEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKHUX
BCIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIa0OpPaTOPHBIM O0OpPYJIOBAaHHEM, TWPEACTABIAThH PpE3yJbTaThl
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpPMyJIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUN KPUTUYECKH AHAIM3UPOBATH XHUMUUYECKYIO
uH(OpMAIUIO, TOMy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
1eJIeCO00Pa3HOr0 TOBEACHHS B OBITY M TPYAOBOH JEATEIBHOCTH B IEISIX
COXpaHEHHUsSI CBOETO 3JIOPOBBSI U OKPY’KAIOMICH MPUPOTHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YeJI0BeKa;

JUIsi 00ydaroumxcsi ¢ OTPaHUYEHHBIMH BO3MOYKHOCTSIMU 3JI0POBBSI: YMEHHUE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL CJENBbIX W CJIA0OBHIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJbTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUHA B TO3HAHWM SIBICHUMN
npuposbl, B (GOPMUPOBAHWM MBIIUICHUS W KyJAbTYpbl JIMYHOCTH, €€
(GYHKITMOHAIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pEIISHUs] IPAKTHUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, HM30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAS, METAUTMYECKasi, BOJOPO/IHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PaCTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJHUTHI,
DJICKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKUX SIBIICHUM, (PAKTOJOTMYECKHE CBEICHHUS O CBOMCTBAaX,
COCTaBe, MOJIy4YEHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U IPAKTUICCKOMN IESITEIILHOCTH YEJIOBEKa,;



c(OPMUPOBAHHOCTh YMEHMI BBISIBIATH XapaKTE€pPHbIE MPU3HAKU TOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (GOpMyJ BEIIECTB M  YpPaBHEHHM XMMHUYECKHUX  pEaKIuH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpyTHE);

c(hOpMHPOBAHHOCTh YMEHUMN OIpPEAENISITh BaJIECHTHOCTh U CTEIIEHb OKUCIICHHUSI
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBS3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAsI) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
VOHHAsl, METAJUIMYECKAs), XapaKkTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyImie
COEJIMHEHU (IPOCThIE€ BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCU/bl, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

Cc(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [,
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTHYeCcKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKUX JIEMEHTOB M UX COEIMHEHUMN
10 nepuoaaM u rpymnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

cOPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKON CBS3M MEXKIYy HEOpraHM4eCKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TPU3HAKAM (YUCIY U COCTaBYy pPEArupyroIIMX BEHIECTB, TEILIOBOMY
ahdexTy peakiuu, U3MEHEHHUIO CTEIEHEW OKHCIICHHS 2JIEMEHTOB, OOpaTUMOCTH
pEaKlNH, YYACTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHUS PEAKIMHA Pa3IUYHBIX
TUIIOB, TIOJHBIE U COKpPAILIEHHBIE YPABHEHUSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJOBUS, IPU KOTOPBIX 3TU PEAKLIMHU UAYT 10 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPraHUUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacCKphIBaTh CYIIHOCTh  OKHCJIHMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHero Bo3aeicTBus (npunuun Jle Hlarense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOW KHUCIIOThI, aMMHaka, a
TakXe CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOIMX HAyYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOTO M3 yYaCTBYIOUIMX B peakLUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOPYIOBAaHMEM, a TaKXKe MpaBWIa OOpaIlleHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHH TMJIAHUPOBAaTh M BBIMOIHATH XUMHUYECKUH
HKCIIEPUMEHT (pa3joKEeHUE MEePOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalM3aTOpa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha Cyab(aT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIbHBIX 3aJa4 10
TeMaMm «Metamney U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHNUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pPYIOBaHUEM,
OPEJCTaBIsATh PE3YyJIbTaThl XUMHUYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX peakiuii u (OpMyJIupoBaTh BBIBOJbI HAa OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHbOpMaIMIO, TONYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYyHUKaruu, HTepHeT u ApyTrux);



chOPMHPOBAHHOCT, ~ YMEHHH  COONIONATh  TpaBWja  DKOJOTUYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens IIJIK, moscHAT, Ha TpuMepax CHOCOObI YMEHBIICHUS |
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST O0YYaIONIMXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUIS  CJICTIBIX W CJIA0OBHUIANIMX OOYYalONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

HaumeHoBaHue pa3/iesioB U TeEM

KoaunuyecTBO 4acoB

JaekTpoHHbIe (HU(POBHIE)

Ne i/m Konrposbubie IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOH XUMHUH
[TpenmMeT opraHuYecKoi XUMUH. )
https://chemistry.ru/ http://school-
1.1 Teopus cTpOCHUST OpraHUICCKUX 3 .
. collection.edu.ru/
coenuHeHuit A. M. bytneposa
[TpenmMeT opraHuYecKoi XUMUH. )
https://chemistry.ru/ http://school-
1.2 Teopus cTpOCHUST OpraHUICCKUX 3 .
. collection.edu.ru/
coenunenuit A. M. bytneposa
Hroro mo pazneny 6
Pasnen 2. Yraesonopoabt
51 IIpenenbHbIe YrIeBOAOPOIBI — ) https://chemistry.ru/ http://school-
' AIIKAHBI collection.edu.ru/
99 Henpenenbubie yrieBogopoabl: 5 1 https://chemistry.ru/ http://school-
' AJIKCHBI, aJIKaJUCHBI, AJIKUHBI collection.edu.ru/
23 ADOMATHICCKHE VIICBOLODOLLL 5 https://chemistry.ru/ http://school-
' P Y #OPOs collection.edu.ru/
24 IIpupoaHbIE HICTOYHUKHT 3 1 https://chemistry.ru/ http://school-
' YTIIEBOIOPOJIOB M UX TepepaboTKa collection.edu.ru/
Hroro no pazneny 13

Paznen 3. Kucinopoacoaeprxamue oprannyeckue coeIuHeHust

3.1

Cnuptel. Genon

3

https://chemistry.ru/ http://school-



https://chemistry.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://chemistry.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://chemistry.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://chemistry.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://chemistry.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://chemistry.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://chemistry.ru/
http://school-collection.edu.ru/

Anbnerunsl. KapOoHOBBIE KUCITOTHI.

collection.edu.ru/
https://chemistry.ru/ http://school-

32 CnoxHbie 3GuUphI ! collection.edu.ru/
3.3 VIJeBOIbI 3 https://_chemlstrv.ru/ http://school-
collection.edu.ru/
Hroro no pazneny 13

Pasnen 4. AzoTconepxkaine opraHudeckue coelMHeHus

https://chemistry.ru/ http://school-

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 3 ]
collection.edu.ru/
Hroro mo pazneny 3
Pa3zaen S. BoicokoMoJIeKyJIsIpHbIE COeINHEHUS
51 Mactmacest. Kayayku. BorokHa 9 https://_chemlstrv.ru/ http://school-
collection.edu.ru/
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 37

[NPOTPAMME



http://school-collection.edu.ru/
https://chemistry.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://chemistry.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://chemistry.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://chemistry.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakruyeckue (mpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u Ilepuognyeckas cucTeMa XUMHYECKHUX 3 bubnmorexa LOK
' p https://m.edso00.ru/7f41a636
anemenToB . 1. Menaeneera
12 Crpoenue BemiecTBa. MHOrooOpasue 4 bubnnoreka [JOK
' BEIIECTB https://m.edso00.ru/7f41a636
bubmuorexa [JOK
1. X 1 1
3 HMHHCCIHE peakinti 6 https://m.edsoo.ru/7f41a636
Hroro no paszneny 13
Pa3nen 2. Heoprannueckasi xumust
bu6nmoreka [JOK
2.1 M 1
CTaLIbl 6 https://m.edsoo.ru/7f41a636
bu6mmorexa [IOK
2.2 H 9 1 1
CMETAILIH https://m.edsoo.ru/7f41a636
53 CBs13b HEOPTAHUYECKUX U OPTaHUYECKHIX 9 bubnmoreka [JOK
' BEIIECTB https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nen 3. XumMus u ;Ku3Hb
3.1 XUMHS U )KU3Hb 4 bubmorexa [JOK

https://m.edsoo.ru/7f41a636
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Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne

n/  Tema ypoka

n
[Ipenmer opranudeckoit

1  xumwuw, e€ BO3HUKHOBEHHUE,
pa3BUTHE U 3HAUCHUE
Teopus crpoeHus

o | OPraHMiecKux COEIMHEHU I

A. M. byrneposa, eé
OCHOBHBIE 10JIOKEHHUS

Bcero

Buabl gesiTe/IbHOCTH MO
¢popmupoBanmnio
(pyHKUMOHANBbHOMI
TPaMOTHOCTH
00y4arIMXCcs

[ToHMMaTh CYIIHOCTH METO/IOB
MO3HAHUS, HCIOIb3YEMBIX B
€CTCCTBEHHBIX HayKax,
CITOCOOHOCTH  HCIIOJIb30BaTh

IIOJIy4acMbIC 3HaHUA JJIs

aHanuza u 00bsICHEHHS
SIBJICHUM OKPY>KalOIEro Mupa
U TOPOUCXOMSIMX B HEM
W3MEHEHUH, yMeHHus Jemarh
00OCHOBaHHBIE  3aKJIIOYCHUS
Ha OCHOBE HAYYHBIX (aKTOB U
MMEIOIUXCS JaHHBIX C LEIBI0
MOy YEeHUS JOCTOBEPHBIX

BBIBOJIOB;

[ToHMMaTh CYLIHOCTH METOJIOB
MO3HAHUS, WCIOIb3YEMBIX B
€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH  HCIIOJI30BATh

MoJry4acMbIC 3HaHUA JJIA

a”anm3a u 0OBSICHCHHUS
SIBJICHUM OKPY>KaloIlero Mupa
U TPOUCXOASINIMX B  HEM
W3MEHEHUH, yMEHMsS JieNaTh

000CHOBAHHEIC 3aKIIIOYCHUA

BocnuraresbHbIH
KOMIIOHEHT,
npogopueHTANNOHHBII
MHHUMYM

HNHTtepec u no3HaBaTeIbHbIC
MOTHUBBI B TIOJIY4YEHHH H
MOCIIEAYIOIEM aHaJIN3e
nHpOPMALMK O TIEPEIOBBIX
JIOCTHKEHUSIX COBPEMEHHOM

OTE€YCCTBEHHOM XHUMHH,

WNHrepec u no3HaBaTeIbHBIE
MOTHBBI B
MOCIIEAYIOIIEM
WHPOPMALIUK O TIePEOBBIX

MOJYyYeHUH U
aHaJIn3€e

JOCTHKEHUSX COBPEMEHHOU
OTE€UYECTBCHHON XUMHHU;

Jara
U3ydeHusl

02.09.2023

09.09.2023

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

https://chemistry.ru/

http://school-
collection.edu.ru/

https://chemistry.ru/

http://school-
collection.edu.ru/
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Ha OCHOBE HAy4YHBIX (PaKTOB H
HMEIOIINUXCSA JAHHBIX C IEIbI0
MOJTYYCHUS JIOCTOBEPHBIX
BBIBOJIOB;

[lornMaTe CymHOCTH METOOB

MO3HAHMS, MCIONb3YEMBIX B
€CTECTBEHHBIX HayKax,
[IpexncrasieHue o CITOCOOHOCTH  HCIIOJIb30BaTh
KJIaCCI/I(l)I/IKaHI/II/I oJIy4acMbIC 3HaHMA A1 | [louumathb rI100aJIBHOTO
aHajan3a u 00BSICHEHUS :
OPraHUYECKHX BEILECTB. ’ Xap%KTepa IKOOrMHCCKHX https://chemistry.ru/
SIBJICHHUHW OKpYXKarwuiero Mupa 1mpooJieM BIIUAHUA
Homenknarypa by ba - Tpobaem, 16.09.2023 ' http://school-
nu HpOI/ICXO,HHHH/IX B HEM @ O5KOHOMHYCCKHX HpOHeCCOB .
(cucTematuyeckas) u y N collection.edu.ru/
W3MEHEHHH, yMeHHs JelaTh Ha COCTOSHHE NPUPOAHOH M
TPUBHATILHBIC HA3BAHNA 00OCHOBaHHBIE  3aK/IIOUYEHHs] COLMAIBLHOM Cpebl,
OpraHn4eCKuX BELICCTB Ha OCHOBE Hay4HBIX ()AaKTOB M
AMEIOIUXCA JaHHBIX C LENBI0
HOHy‘IeHI/IH I[OCTOBepHBIX
BBIBOJIOB;
Onpenensrs et  CnocoGHOCTh MOHMMAaTh U
AJIKaHBI: COCTaB U ACATCIEHOCTH, sajapad | HpUHUMATh MOTHEB, https://chemistry.ru/
. napaMeTpsl M KPUTEPUH MX HaMepeHHs JIOTHK u
CTPOCHHE, TOMOJIOTUICCKHUt PaMetp putep DEHI, Y 23.09.2023 | http://school-
JIOCTHIKEHUS, COOTHOCHTh = apryMEeHThl ~ JPYyIHX  IIpU )
psn collection.edu.ru/
PE3yNbTaThl JEATEILHOCTH C aHAlM3€ pPa3lM4HbIX BHIIOB
HOCTABJIEHHBIMH LIEISMH; y4€eOHOM JeATENbHOCTH;
Onpenensrob nenn  CnocoOHOCTH MOHMMATh U
eATeNbHOCTH 3a/aBas  PHMHUMATh MOTHBBI .
MeTaH 1 5TaH — A ’ A p ’ https://chemistry.ru/
o ImapamMeTpel M KPHUTCPHUU HUX HAMCPCHUA JIOTUK nu
npocreiimme paMeIp piTep POHILL, Y 30.09.2023 | htp://school-
JIOCTHKEHMUS, COOTHOCHTh = apryMEHThl ~ JPYyIMX  IIpU )
MPEICTABUTEIN aJTKaHOB collection.edu.ru/
pe3ynbTaThl JEATENbHOCTH C  aHAlM3€ pa3IMuHbIX BHIOB
IIOCTABJICHHBIMH L CIISIMU, y‘IeGHOﬁ JACATCIBbHOCTH,
AJIKEHBI: COCTaB U Onpenensith e CrocoOHOCTh  TIOHMMATh | 07.10.2023 https://chemistry.ru/
CTpOCHHE, CBOMCTBA JIEATEIILHOCTH, 3a1aBasg IPUHAMATH MOTHBEI, " http://school-
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mapaMeTpel U KPHUTEPHUH WX
JIOCTHKCHHUS,

pe3yiabTaThl ACATCIBHOCTU C

COOTHOCHUTH

IIOCTaBJICHHBIMU LICIIIMH,

HaMepeHus, JIOTUKY u
apryMeHThl  APYyTUX  TIpH
aHaIu3€ pa3IUYHbIX BHUJIOB

y4e0HON IeATENbHOCTH;

collection.edu.ru/

Ornpenensrsb e | CrocoOHOCTh TMOHWMATh M
eSTENLHOCTH 3a/aBas  NPUHEMATh MOTHBBI .
DTHUIIEH ¥ IPOIHICH — A ’ A p ’ https://chemistry.ru/
. napamMeTpsl W KPUTEPHH WX HAMEPEHHS,  JIOTHK u
7 | mpocreiimue pavetp piTep P Y 14.10.2023  http://school-
JOCTHIKEHHS, COOTHOCHTH = apryMEHTBl  JPYIMX  IpH )
NPE/ICTABUTEIIN aJIKCHOB collection.edu.ru/
pe3yNbTaThl JEATEIBHOCTH C  AHAIM3E PasIMYHBIX BUJOB
HOCTaBJIEHHBIMU LEJISIMHU; y4eOHOU JeATENbHOCTH;
@opMyaupoBaTh  LEIU U
3a/1a9n HCCIIEIOBAHUS,
MCTIONB30BaTh TOCTaBlIeHHble ~CIOCOOHOCTH MOHHMATh U
NPHHUMATh MOTHBBI -
[TpakTryeckas padora Ne 1. = CaMOCTOATENBHO | TP ’ https://chemistry.ru/
copMyIMpOBaHHbIE BONPOCH HAMEPEHMs,  JIOTHK u
8 | «llonmyuenwue 3THICHA U (popmyzHp P P Y 21.10.2023  http://school-
N B KauyecTBE HWHCTPYMEHTa apryMeHTBl  JPYyrHX  IpH llecti duru/
M3YHCHHE €TO CBOMCTB) MO3HAHWS W OCHOBBI JUIS  aHAlIM3€ pAas3jMYHBIX BHUJOB cotleclion.edu.ru
(1)OpMI/Ip0BaHI/I$I TUIIOTE3bI 110 yqeGHoﬁ IEATEIIBHOCTH,
HPOBEPKE NPaBUIILHOCTH
BBICKa3bIBAEMBIX CYIKJICHHIA;
Ankamuensr. Byramnen-1,3 Ornpenensrthb uend  CnocoOHOCTH MOHMMATh U
eATENBHOCTH 3ajaBas PUHUMATh MOTHBBI -
u MeTuioyTaauen-1,3. a ’ a p ’ https://chemistry.ru/
mapaMeTpbl H KpPUTCPHH HNX HaMCPCHUA, JIOTUK u
9  Tomyuenue PaMeIp pHTeD P y 28.10.2023  http://school-
JOCTHIKEHHS, COOTHOCHTH = apryMEHTBl  JIPYyIMX  IpH )
CHHTETUYECKOTO KaydyKa U collection.edu.ru/
pe3yNbTaThl JEATENBHOCTH C  AHAIM3E PasIMYHBIX BUJOB
pe3HHLI IIOCTABJICHHBIMHU L CIISAMHU, y‘IeGHOﬁ JACATCIBHOCTH,
AJIKHHEL: COCTAB M Onpenensrtsb uend  CnocoOHOCTH MOHUMATL U
eSATEBHOCTH, 3ajaBas PUHUMATh MOTHBBI, } -
0COOEHHOCTH CTPOCHHS, A A p https://chemistry.ru/
N mapaMeTpsl ¥ KPHUTEPHUH WX HaMEpeHus, JIOTUKY u ]
10  rOMOJIOTHYECKHUH PSII. 11.11.2023  http://school-
A JIOCTHKEHHUSL, COOTHOCHTH = apryMEHTBl  JPYrMX  IpH

AneTniieH — npocTenmmn
IIPEACTABUTEND AJIKUHOB

pe3yiabTaTbl ACATCIBHOCTU C
IIOCTABJICHHBIMHU L CIISIMHU,

aHaAJIM3e PA3JINYHBIX BHUJOB
y4eOHOH TeSITeTLHOCTH;

collection.edu.ru/
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11

12

13

14

Beruucnenus mno
YPABHEHUIO XUMUYECKOMN
peakuuu

ApeHsbl: GEH30J1 U TOTYOII.
TOKCHYHOCTH apEHOB

I'eneTrueckas cBs3b
yTJIEBOJJOPO/IOB,
MPUHAIEKAIHNX K
pa3IMYHBIM KJIaccam

[IpupoiHBIE NICTOYHUKHT
YTI€BOJOPOOB:
MPUPOIHBIN ra3 U MOMYyTHHIE
He(TsAHbIe ra3bl, HeQTh U
MPOAYKTHI €€ nepepaboTKu

Ornpenensrsb e
JIeSITeTIbHOCTH, 3aaBas
napaMeTpel U KPUTCPUH HUX
JIOCTIDKCHHS,

pe3yabTaThl

COOTHOCHUTH
JCATCIBHOCTH C
IMOCTaBJICHHBIMU LCIIIMH,

Ornpenensrsb TIETH

JIEATEIBbHOCTH, 3a7aBast
MapaMeTpbl U KPUTEPUU HX
JIOCTHOXKCHUS, COOTHOCHUTh
pe3yabTaThl JEATEIbHOCTH C

IIOCTABJICHHBIMHU L CIISIMU,

[ToHMMaTh CYIIHOCTH METO/IOB
MO3HAHHUS, HCIOIb3YEMBIX B
€CTCCTBEHHBIX HayKax,
CIIOCOOHOCTH  HCIIOJIL30BATh
MoJy4yaeMble  3HaHUS IS
a”aju3a u 00BSICHEHHS
SIBJICHUM OKPY>KaloIlllero Mupa
U TPOUCXOAAUIMX B  HEM
W3MEHEHUH, yMEHUs JenaTh
00OCHOBAHHBIE  3aKIIOYEHUS
Ha OCHOBE HAYYHBIX (aKTOB U
MMEIOIIUXCS JTAaHHBIX C IEIbIO
TTOJTYICHIIS JIOCTOBEPHBIX

BBIBOJIOB;

[ToHuMaTh CYLIHOCTH METOJIOB
MO3HAHUS, WCIOIb3YEMBIX B
€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH  MCIIOJI30BATh
MmoJiydaeMble  3HAHUS  JUIS

aHaIm3a 51 00BSICHEHUS

CrocoOHOCTE IOHHMAaTh H

MIPUHUMATH MOTHBEI,
HaMEpeHUs, JIOTUKY u
apryMeHThl  APYyTUX  TIpH

aHalM3e pPa3MYHBIX BUAOB
y49e0HON IeATENbHOCTH;

CrocoOHOCTE IOHHMAaTh |

MIPUHUMATh MOTHBHI,
HaMepeHus, JIOTUKY u
apryMeHTbl  JIpYruX IpH

aHaJiM3¢ Pa3UYHBIX BHIOB
y4eOHOM JeATEIbHOCTH;

CnocoOHOCTh IOHUMATH U

IIPUHUMATh MOTHBBI,
HaMEpEHUs, JIOTHKY u
apryMEHThl  JIpyrux IIpu

aHaIIM3€ PAa3JINYHBIX BUOB
y4eOHON IeATeNbHOCTH,

HNHTrepec u no3HaBaTelIbHBIE
MOTHBBl B TIOJIyYEHHH U
MOCIEYIOEM aHauze
rH(pOpMAIMU O TEPEIOBBIX
JIOCTHXKEHUSIX COBPEMEHHOMU

OTEUYCCTBCHHOMN XHUMUH,

18.11.2023

25.11.2023

02.12.2023

09.12.2023

https://chemistry.ru/

http://school-
collection.edu.ru/

https://chemistry.ru/

http://school-
collection.edu.ru/

https://chemistry.ru/

http://school-
collection.edu.ru/

https://chemistry.ru/

http://school-
collection.edu.ru/
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15

16

[IpupoHbIE HCTOUHUKHU
yIJIEBOI0PO/IOB:
IPUPOJIHBII ra3 U MOMyTHbIE
He(TsAHbIE ra3bl, HeQTh U
MPOAYKTHI €€ nepepaboTKu

KonTponbHas pabota mo
pazneny «YTJIeBo10pOIbI»

SIBJICHUM OKPY’KaroIEro Mupa
A TPOUCXOINAINX B HEM
W3MECHEHUH, yMEHHsS JenaTh
00OCHOBAHHBIC  3aKIIFOUCHUS
Ha OCHOBE HAY4YHBIX (PaKTOB W
HAMEIOIIUXCS TaHHBIX C IIENIBIO
MOy YCHUS JIOCTOBEPHBIX

BBIBO/JIOB;

[ToHMMaTh CYIIHOCTH METO/IOB
MO3HAHMS, WCIOIB3YeMbIX B
€CTECTBEHHBIX HayKax,
CITOCOOHOCTH  HCIIOJIb30BaTh
MoNlydaeMble  3HAHUS U
aHalm3a u 00BSICHEHUS
SIBJICHUM OKPY>KalOIEro Mupa
U TPOUCXOAAUIMX B  HEM
W3MCHEHUH, yMEHHS JeNaTh
00OCHOBAHHEBIC  3aKJIIOUYCHUS
Ha OCHOBE HAYYHBIX (aKTOB U

HUMCIOIIMXCA JaHHBIX C ICJIBIO

MOy YESHUS JIOCTOBEPHBIX
BBIBO/IOB;

®opmyIMpoBaTh  UEIU U
3341 HCCIICIOBAHMS,

WCIIONIb30BaTh IOCTABJICHHBIE
u CaMOCTOSATEIHHO
c(hopMyIIMpOBaHHBIE BOIMPOCHI
B KadecTBe HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJiA
(OpMUPOBAHUS THIIOTE3bI 10
MIPOBEPKE

BBICKAa3bIBACMBIX CY)KI[GHI/If/’I;

MIPpaBUJIIBHOCTHU

IIpopmuuumMyM: UHTEpECA K
MIPAKTHYECKOMY  HM3YUCHHIO
npodeccuit Pa3IIIHOTO
poza, B TOM YKCIIe Ha OCHOBE
MIPUMEHEHUSI  TPEIMETHBIX
3HAHWH 110 XMMHH;

HNHTtepec u no3HaBaTeIbHBIC
MOTHBBI B TOJYUCHHU U
MOCTIEAYIOIIEM aHaJIn3e
nH(pOPMAIMU O TEePEIOBBIX
JIOCTHKEHHUSIX COBPEMEHHOM
OTEYCCTBCHHON XUMUH;

IIpopmuHuMyM: HUHTEpECA K
IIPAKTUYECKOMY  U3YYEHHUIO
npodeccuit pa3IM4HOro
porza, B TOM YMCIIe Ha OCHOBE
NPUMEHEHUSI  NPEIMETHBIX

3HAaHUH 110 XUMUM,

CnocoOHOCTh IOHUMATE U
MPUHUMATH MOTHBBI,
HaMEPEHMS, IOTHKY U
apryMEHTHI APYTUX TPH
aHaJIN3¢ Pa3InIHbIX BH/OB
y4eOHOH NeSITeTLHOCTH;

16.12.2023

23.12.2023

https://chemistry.ru/

http://school-
collection.edu.ru/

https://chemistry.ru/

http://school-
collection.edu.ru/
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17

18

19

20

21

22

[IpenenbHbIE OHOATOMHBIE
CHOUPTHL: METAHOJ U 3TAHOJI.
Bonopoanas cBs3b

MHOroaroMHsble€ CIIMPTHI:
STUJICHIJIMKOJb U TIIMLIEPUH

@DEeHOJI: CTPOEHUE
MOJIEKYJIbl, PU3NYECKUE U
XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE

Anpaeruipl: GopmManbaeTuI
U arerajibaerun. ALeToH

OIHOOCHOBHEIE
npeneabHble KapOOHOBBIE
KHCJIOTBI: MypaBbUHAs U
YKCYCHasI

[TpakTrueckas padota Ne 2.

Ornpenensrsb e
JIeSITeTIbHOCTH, 3aaBas
napaMeTpel U KPUTCPUH HUX
JIOCTIDKCHHS,

pe3yiabTaThl ACATCIBHOCTU C

COOTHOCHUTH

IMOCTaBJICHHBIMU LCIIIMH,

Ornpenensrsb TIETH

JIEATEIBbHOCTH, 3a7aBast
MapaMeTpbl U KPUTEPUU HX
JIOCTHOXKCHUS, COOTHOCHUTh
pe3yabTaThl JEATEIbHOCTH C

IIOCTABJICHHBIMHU L CIISIMU,

Ornpeaensrhb (17

JIEATEIBHOCTH, 3a1aBas
napaMeTpsl U KpPUTEPUHM HX
JIOCTHKEHHS, COOTHOCHUTD
pe3yNbTaThl JESATENBHOCTH C

IIOCTABJICHHBIMH L CIISIMU,

Ornpenensrtsb eTH

JIeATEIbHOCTH, 3a71aBas
napamMeTpbl W KPUTEPUM HX
JIOCTHIKECHUS, COOTHOCHUTh
pe3yibTaThl JEATEIbHOCTH C

IIOCTABJICHHBIMHU L CIISIMU,

OnpenensrThb e

JIeATEIbHOCTH, 3a7aBas
rapamMeTpbl W KpPUTEPUH HX
JIOCTHXKECHUS, COOTHOCHUTh
pe3yabTaThl JEATEIbHOCTH C

IIOCTABJICHHBIMHU L CIISIMHU,

@opmynupoBath  HEAUM U

3aJa4n HUCCIICO0BaHuA,

CrocoOHOCTE TTOHUMATh H
[IPUHUMATh MOTHUBBI,
HaMEPEHUs, JIOTUKY U
apryMEHTHI JPYTUX TPU
aHaJIN3e Pa3IMYHBIX BUJIOB
y49e0HON IeATENbHOCTH;

CnocoOHOCTh MOHHMATh U
MPUHUMATH MOTHBBI,
HAMEPEHUSI, JIOTUKY H
apryMEHTHI JPYTUX TPU
aHaJIM3€ Pa3InYHBIX BUJIOB
y4eOHOM JeATEIbHOCTH;

CriocoOHOCTB IIOHUMATh U
MPUHUMATh MOTHBBI,
HaMEPEHUs, TOTHKY U
apryMEeHTBI APYTHUX PU
aHaJIM3e Pa3INYHbIX BHIOB
y4eOHOU JeSTeIbHOCTH;

Cr1oco0HOCTH IIOHUMATh U
MPUHUMATH MOTHBBI,
HaMEePEHUs, TOTHKY U
apryMEHTHI JPYTUX TPU
aHaJIN3¢e Pa3InYHbIX BHJIOB
y4eOHOH TeSITeTLHOCTH;

CrocoOHOCTh IOHUMATE U
MPUHUMATH MOTHBBI,
HaMEPEHMS, IOTHKY U
apryMEHTHI APYTUX TPH
aHaJIN3¢ Pa3InIHbIX BH/IOB
y4eOHOH IeSITeTLHOCTH;

CriocoOHOCTh IOHUMATD U
MPUHUMATH MOTHBEI,

30.12.2023

13.01.2024

20.01.2024

27.01.2024

03.02.2024

10.02.2024

https://chemistry.ru/

http://school-
collection.edu.ru/

https://chemistry.ru/

http://school-
collection.edu.ru/

https://chemistry.ru/

http://school-
collection.edu.ru/

https://chemistry.ru/

http://school-
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https://chemistry.ru/

http://school-
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«CBolicTBa pacTBOpa
YKCYCHOU KHCITIOTBI»

WCIIONB30BaTh IOCTABJIICHHBIE
u CaMOCTOSATEIHHO
c(hopMyJIMpPOBaHHBIC BOMPOCHI
B KayecTBe HMHCTPyMEHTa
MO3HAHUA U OCHOBBI  JJIA
(hopMUPOBaHUS THUIOTE3Hl TIO
MPOBEPKE MIPaBIIIEHOCTH

BBICKa3bIBACMBIX Cy)KI[eHI/If/’I;

HaMEepeHHs, JIOTUKY 1
apryMeHTHI APYTHUX IpH
aHaJIM3€e Pa3InYHbIX BHIOB
y4e0HON IeATENbHOCTH;

http://school-
collection.edu.ru/

Ornpenensrsb uend  CnocoOHOCTH TOHUMATH U
CreapuHOBas ¥ OJIEMHOBAs eSITEIbHOCTH 3a7aBast | IPUHHUMATL MOTHBEI .
p A ’ A p ’ https://chemistry.ru/
KHUCJIOTBI, KaK mapaMeTpbl H KpPUTCPHH HNX HaMCPCHUA, JIOTUKY U
23 ’ panmetp prrep P Y 17.02.2024  http://school-
OPEACTABUTEIM BBICIIINX JIOCTHIKEHMS, COOTHOCHTBH =~ apryMEHTBI APYTUX TIPH -
p collection.edu.ru/
Kap6OHOBBIX KHUCJIOT pe3YyIbTaThl ACATCIBHOCTU C @ aHAJIM3€ pa3JIMYHBIX BUIOB
IIOCTABJICHHBIMHU L CIISIMU, yqe6H0171 JACATCIIBHOCTH,
Ornpenensrhb uend  CnocoOHOCTH TOHUMATH U
eATEJIbHOCTH 3a7aBasi = IPUHUMATHh MOTHBBI .
Mpb11a KaK COJIM BBICIIIHX a ’ a p ’ https://chemistry.ru/
mapaMeTpsl U KPUTEPUM UX HaMEpEHUs, JIOTHKY U
24  kapOOHOBBIX KHCIIOT, UX PaMetp prTep P Y 02.03.2024 | http://school-
. JOCTHKEHUS, COOTHOCUTb = ApTYMEHTHI IPYTUX IPH ;
MOIOILIEE TeHCTBUE collection.edu.ru/
pe3yJIbTaThl JIEATEILHOCTH C = aHAU3€ Pa3IMYHBIX BUIOB
IIOCTABJICHHBIMHU L CIISIMU, y‘IeGHOﬁ JACATCIIBHOCTH,
Ornpenensrsb uend  CnocoOHOCTH TOHUMATH U
Cnoxnele 5QupbI Kak eSITEIbHOCTH 3a7aBast | IPUHHUMATH MOTHBEI .
Pup p A ’ A P ’ https://chemistry.ru/
OPOU3BOIHBIC KapOOHOBBIX mapaMeTpsl U KPUTEPUM UX HaMEpPEHUs, JIOTHKY U
o5 P P paverp prrep P y 16.03.2024  http://school-
KHUCJIOT. FHHpOHH3 JOCTHIXXCHUSA, COOTHOCUTH apTyMeHTBI llpyFI/IX HpI/I CO”ectlon edu rU/
CIIOKHBIX d(UPOB pe3ysIbTaThl JIEATEILHOCTH C = aHAU3€ Pa3IMYHBIX BUIOB ——
IIOCTABJICHHBIMH L CIISIMU, y‘IeGHOﬁ JACATCIBHOCTH,
OnpenensrTsb nenu  Ilonumars r7100aJIbHOTO
€ATEIILHOCTH 3a7aBasg  XapakTepa  JKOJIOTMYECKHX .
XKupsr: ruaponus, A ’ s p6 p https://chemistry.ru/
mapaMeTpsl U KPUTEPUH UX MpoOdieM, BIIMSIHUS
26 TpuUMeHeHue, PaMetp PHTEP P 06.04.2024 | http://school-
JIOCTHIKEHMS, COOTHOCHTH = DKOHOMHYECKHX TIPOIECCOB ;
OuosIOrnvecKas poJib KHUPOB N collection.edu.ru/
pe3yJIbTaThl JIEATEILHOCTH C Ha COCTOSHHE MPHPOIAHOU U

IIOCTaBJICHHBIMU LICIIAMHU,

COILMAJIbHOU Cpeibl;
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VYrneBoabl: cOCTaB,
Kiaccuukanus.
Baxueiimue
MPEJCTaBUTEIIN: TIIOKO03a,
bpykTo3a, caxaposa

Kpaxman u nemnronos3a kak
MIPUPOIHBIE ITOJIUMEPEI

KonTponbHas padota no
pazneny
«Kucnopoaconepxaiue
OpPraHUYECKUE COCTUHEHUS

AMWHEBI: METHJIAMUH 1
AHWJINH

AMHHOKHCIIOTHI KaK
am(oTepHbIe OpraHNYecKue
COEUHEHMS, UX

Ornpenensrsb e
JIeSITeTIbHOCTH, 3aaBas
napaMeTpel U KPUTCPUH HUX
JIOCTIDKCHHS,

pe3yabTaThl

COOTHOCHUTH
JCATCIBHOCTH C
IIOCTaBJICHHBIMU IICIIAMH,

Ornpenensrsb TIETH

JIEATEIBbHOCTH, 3a7aBast
MapaMeTpbl U KPUTEPUU HX
JIOCTHOXKCHUS, COOTHOCHUTh
pe3yabTaThl JEATEIbHOCTH C

IIOCTABJICHHBIMHU L CIISIMU,

®opmynIupoBaTh  UEIU U

3a7a4u UCCIEeI0BaHUA,
WCIOJIb30BaTh IOCTABJICHHBIE
u CaMOCTOATEIIBHO
c(hopMyIMpoBaHHBIE BOIMPOCHI
B  KayecTBe HMHCTPYMEHTa
MO3HAHUA M OCHOBBI  JJiA
(dbopMHpOBaHUST THUIOTE3BI 10
MPOBEPKE NPaBUIBHOCTH

BBICKA3bIBACMBIX CYXKIeHMiT;1

Ornpenensrtsb eTH

JIeATEIbHOCTH, 3a7aBas
rapamMeTpbl W KpPUTEPUH HX
JIOCTHKECHUS, COOTHOCUTh
pe3yabTaThl JEATEIbHOCTH C

IIOCTABJICHHBIMH L CIISIMU,

OnpenensrThb e
JIeSATEIILHOCTH, 3amaBas
nmapamMeTpbl W KPUTCPUHU HX

JOCTHXKCHHUA, COOTHOCHUTDH

IToHrMaTh ria00aIbHOT0
xXapakTepa  9KOJOTHYECKUX
mpobiem, BITUSTHUS

9KOHOMHYECKHX IIPOLIECCOB
Ha COCTOSHUE NPUPOJHON U
COIMAJIbHOM Cpe/ibl;

ITounmats rJ100aJILHOTO
XapakTepa  SKOJIOTHYECKUX
pooieM, BITUSTHHSI

SKOHOMHUYECKHX IIPOIIECCOB
Ha COCTOSIHUE INPUPOJHON U
COLMAJIbHOW CpEIbI;
CrocoOHOCTh TOHMMATh H
[IPUHUMATH MOTHUBBI,
HaMEpEHUSI, JIOTUKY U
apTryMEeHTHI JPYTUX TPH
aHaIIM3€ Pa3IMYHBIX BHJIOB
y4eOHOU JeSTeIbHOCTH;

CnocoOHOCTh IOHUMATE U
MPUHUMATH MOTHBBI,
HaMEPEHMS, IOTHKY U
apryMEHTBI APYTUX TPU
aHaJIN3¢ Pa3InIHbIX BH/OB
y4eOHOH TeSITeTLHOCTH;

CrocoOHOCTh IOHUMATE U
MPUHUMATH MOTHBBI,
HaMepeHI/Iﬂ, JIOFI/IKy nu
apryMEHTHI APYTUX TIPH

13.04.2024

20.04.2024

27.04.2024

04.05.2024

18.05.2024
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http://school-
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https://chemistry.ru/
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collection.edu.ru/
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OHOJIOTHYECKOE 3HAUCHUE.
IlenTuael

PE3YyIbTaTBl ACATCIBHOCTU C

IIOCTAaBJICHHBIMU LICIIIMH,

aHaJIM3e Pa3INIHbIX BHIOB
y49e0HON IeATeNbHOCTH;

Ornpenensrsb e | [lonnMats T100aTBHOTO
eSITeTBbHOCTH 3a7aBas = XapakTepa  SKOJIOTHYECKUX ) :
besku Kak mpupoaHbIe A ’ A p6 p https://chemistry.ru/
napamMeTpbl ¥ KPUTEPHH HX | MpodieM BITHSTHUSI
32 BBICOKOMOJIEKYJIIPHBIC 1 pametp pirep P ’ 18.05.2024  http://school-
JIOCTIOKCHHS, COOTHOCHUTH = DKOHOMHYECKHX TPOIECCOB )
COCTMHEHUS N collection.edu.ru/
pe3yabTaThl ACATEIILHOCTH C  HAa COCTOSIHHE MPUPOJHOW U
MOCTABJICHHBIMHU TEIISIMH; COIMAITLHOMN CPEJIbI;
Onpenensrsb uenu | Ilonumate rI1006aTBFHOTO
eSTETBLHOCTH 3a7aBas = XapakTepa  SKOJIOTHYECKHX ) :
OCHOBHBIEC TIOHATHS XUMHH A ’ A p6 p https://chemistry.ru/
napameTpbl ¥ KPUTEPHH HX | MpodiIeM BITHSTHUSI
33 BBICOKOMOJICKYJISIPHBIX 1 Pametp puTep P ’ 25.05.2024 | http://school-
. JOCTIOKCHHS, COOTHOCHTH = DKOHOMHYECKHX TPOIECCOB )
COCIMHCHU I N collection.edu.ru/
pe3yabTaThl AEATEILHOCTH C  Ha COCTOSIHHE MPUPOJHOW U
MOCTABJICHHBIMHU [EIISIMH; COIMAITLHOMN CPEJIbI;
HNHTtepec u no3HaBaTeIbHbIC
MOTHBBI B TOJYUCHHU U
MOCTIEeTYIOIIEM aHanmse
OnpenensTh nend  UHGOpPMAaMKM O TEPeOBBIX
OCHOBHBIE METO/IBI CUHTE3a JESITEIbHOCTH, 3a7aBag JIOCTHXKEHHUSIX COBPEMEHHOMU https://chemistry.ru/
BBICOKOMOJIEKYIISIPHBIX napamMeTpbl ¥ KPUTEPHHM HMX OTEYSCTBEHHOM XMMUHU; , '
34 eRyP ] lapaverp pHIeP ’ 25.05.2024  http://school-
coenuHenni. [limactMacchsl, JIOCTHXKEHHS, cooTHocuTh = IIpoMuUHHUMYM: UHTEpECA K ;
collection.edu.ru/
KaydyKH, BOJOKHA pe3yabTaThl JACATEIILHOCTH C  MPAKTHYECKOMY  H3YUYCHHIO
MOCTABJICHHBIMHU TEIIMH; npodeccuit Pa3IUIHOTO
poja, B TOM YKCIIe Ha OCHOBE
MPUMEHEHUST  TPEAMETHBIX
3HAaHUH 110 XUMUH;
OBIIEE KOJIMYECTBO 34

YACOB I10 [TIPOI'PAMME
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11 KJIACC

Buapbl 1esiTeJIbHOCTH 11O . JJIeKTPOHHBIE

Ne BocnuraresbHbIH

¢popmupoBaHuI0 Hara uudposbie

n/ Tema ypoka Bcero . KOMIIOHEHT,

(pyHKIIHOHAIBHOM . HM3ydeHHsi oOpa3oBaTejibHbIE

n npogopueHTANNOHHBII

TPaMOTHOCTH pecypcbl
MHHUMYM
00y4arIMXCcs
Ornpenensrhb uend  CrnocoOHOCTH MOHMMATh U
XUMIUCCKHH SIeMEHT JIeATSIILHOCTH, 3a1aBasi MPUHUMATh MOTHBBI,
mapamMeTpel M KPUTEPHH HX = HaMEpPCHHS JIOTHK u bubmuorexa [JOK
1 | Atom. DnexTpoHHas 1 P P PHTED P ’ Y 02.09.2023 1
JTOCTHIKCHHSI, COOTHOCUTH = apryMEHThl  JPYIHX  IpH https://m.edso0.ru/7f41a636
KOH(UIypauus aToMOoB pe3yJIbTaThl JEATENBHOCTH C  aHAIU3€¢ pa3JIMYHBIX BHIOB
MOCTABJICHHBIMU LICIISIMH; y4eOHOIl e TeTbHOCTH;
[ToHUMATh CYIIHOCTh METOIOB
MO3HAHUS, WCIOJb3YEMbIX B
€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH  HCIIOJIb30BATh
Ilepronnyecknii 3aKoH 1 nonydaemble  3HaHWS st CrOCOOHOCTh MOHUMATH |
[epnonnueckas cucrema aHAJIN3a 51 OOBSICHEHHS = TIPUHUMATh MOTHBEI,

5 XUMHYECKUX 3JIEMEHTOB /[. 1 SIBJICHUI OKpYXKAIOLIEr0 MHpa HaMEpPEeHWs,  JIOTHKY  H 09.09.2023 bubnuoreka [JOK
. Meneneesa, ux CBA3b C M TPOWCXONSAIMX B HEM apryMeHThl —JPYrMX TpH https://m.edso00.ru/7f41a636
COBPEMEHHO#I TeopHeit U3MEHEHHH, YMEHHs JellaTh aHajiu3e pa3JMYHbIX BHIOB
CTPOEHHS aTOMOB 00OCHOBaHHBIC  3aKJIIOYCHHS Yy4eOHOMH JesTeIbHOCTH;

Ha OCHOBE Hay4YHbBIX (PaKTOB U
UMEIOIINXCS JTaHHBIX C IIEJTbI0
HOJTyYCHHUS JIOCTOBEPHBIX
BBIBOJIOB;
3aKOHOMEPHOCTH IMonumate cyniHocTh MeTofoB | COCOOHOCTh TMOHMMATh U

3 W3MEHEHUS CBOWMCTB |  TO3HAHWA, HCHONB3YEMBIX B IPUHUMATH MOTHBEL, 4 & 00 5093 bubmuorexa [JOK
XUMHYECKUX DIIEMEHTOB U €CTECTBEHHBIX HayKax, HaMEpPEHMs,  JIOTHKY o https://m.edso0o.ru/7f41a636
ux COGI[I/IHCHI/II\/'I 110 prHHaM CIoCOOHOCTH HCIIOJIb30BATh | APT'YMCHThI Apyrux npu
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U nepuoaaM. 3HaueHue
NEPUOINYECKOr0 3aKOHA U
CHCTEMbl XUMHUYECKUX
anemenToB .M.
MenieneeBa B pa3BUTHH
HAYKH

IIOJIy4JacMbIC 3HaHUA JJIsL

aHalM3a H 0OBSICHCHHS
SIBJICHUM OKPY>KaIOIIEro Mupa
A TPOUCXOIAIMNX B HEM
W3MCHCHUH, YMEHUs JelaTh
00OCHOBAHHBIC  3aKIIFOUCHUS
Ha OCHOBE HAy4YHBIX (PaKTOB H

HUMCIOIIMXCA JaHHBIX C ICJIBIO

aHaIM3e pPAa3IMYHBIX BHUJIOB
y49e0HON IeATEbHOCTH;

HOJTyYCHUS JIOCTOBEPHBIX
BBIBOJIOB;
CTpoeHHe BelecTsa Ornpenensrhb uend  CrnocoOHOCTH MOHMMATh U
.. JIEATEIILHOCTH, 3aj7aBasi  PUHHMATh MOTUBEI,
XuMHJecKkas CBs3b, €€ BuG 10K
mapaMeTpsl M KPUTEPHH HX = HaMEpPEHHs JIOTHIK u nOJInoTEKA
BHUIbI; MEXaHU3MBI p p pHTep p ’ Y 23.09.2023
. JTOCTHIKCHHSI, COOTHOCUThH = apryMEHThl  JPYrHX  IpH https://m.edso0.ru/7f41a636
00pa3oBaHKs KOBAaJICHTHOM
pe3yJIbTaThl JEATEIBHOCTH C  aHAIW3¢ PA3JIMYHBIX BHIOB
cBs3d. Bojioponnas cessb [OCTABJIEHHBIMU LEIAMHU; y4eOHOM JeATeTbHOCTH;
BanentaoCTb. OnpesienaTs e CrocoOHOCTh TTOHUMATh H
SHGKTPOOTPHHaTeHBHOCTB. JIeATEITLHOCTH, 3azaBas NPUHUMATh MOTHBBI,
CrereHs OKUCIIEHUS. napamMeTpbl W Kputepun nx =~ HAMCPCHHS, JOTHKY 1 30.09.2023 Bubaunorexa [IOK
BermiecTBa MOJIEKYISPHOTO JIOCTHIKEHHS, coorHocuTs =~ APTYMCHTEI IPYTHX HPH R https://m.edsoo.ru/7f41a636
1 HEMOJIEKYJISIPHOTO pE3yIbTaThl ACATCIBHOCTU C aHaJIA3C Pas/IMaHbIX BUIIOB
. 4eOHOM IeATETHHOCTH;
CTpOEHHS [OCTABJIEHHBIMU LEIAMHU; y )
TToHSATHE O JIHCTIEPCHBIX Omnpenensth nemd  CriocoOHOCTH MOHUMATh U
JIEATELHOCTH, 3a7aBas NPUHUMATH MOTHBBI,
cucteMax. McTuHHEIC 1 Eub 1OK
mapaMeTpsl M KPUTEPHH HX = HAMEPEHHMs, IOTHKY U nOInoTeKa
KOJUIOM/IHBIE PAaCTBOPBI. PaMetp PHTEP P ’ Y 07.10.2023
JIOCTHXKEHMS, COOTHOCHTH | apTyMEHTHI APYTHX MPH https://m.edsoo.ru/7f41a636
MaccoBast 10114 BEIeCTBA B
pe3yNIbTaThl JEATENLHOCTH C = aHAM3€ Pa3sIM4YHbIX BUIOB
pacTBope [IOCTABIIEHHBIMHY [[EIAMH; y4eOHOM e TeTIbHOCTH;
Knaccuduranus u Onpenensarsb enr | CrocOOHOCTh IOHUMATh H
ezl H bu6mmorexa [IOK
HOMEHKJIaTypa JeSTeIbHOCTH, 3ajaBasi PUHUMATH morussl, 14.10.2023
https://m.edso0.ru/7f41a636
HEOPTraHWYEeCKHX napaMeTppl M KPUTEPUH HX HaMEpeHWs, JIOTUKY u
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coeqnHeHnH. I'eHeTHmueckas
CBSI3b HEOPTraHUYECKUX
BEIIIECTB, Pa3JIMYHbIX
KJIacCOB

JOCTHXKCHHUAA, COOTHOCHUTDH
PE3YyIbTAaTBl ACATCIBHOCTU C
IMOCTaBJICHHBIMU LCIIIMH,

apryMeHTBl  JPYTHX  TIpH
aHaNM3e pPAa3IMYHBIX BHUJIOB
y49e0HON IeATeNbHOCTH;

Knaccudpukanus
XUMHYECKUX PEAKIUH B

Omnpenensitb neaun  CrnocoOHOCTh MOHUMATh U
HEOPraHU4CeCKOH U JIEeATENLHOCTH, 3ajaBas MPHHAMATH MOTHBBI,
8 OpraHUYECKOM XUMHUHU. NApaMeTpsl M KPUTEPUH WX  HAMEPEHWS,  JIOTHKY — H 59 105493 bubnuorexa [JOK
3aKoH COXpaHEHHUS MaCChI JOOCTHOKEHUS, COOTHOCHUTh = apryMEHTBl  Opyrux  Ipu https://m.edsoo.ru/7f41a636
BEILIECTB; 3aKOH COXPAHCHHUS pE3yJIbTaThl JEATENBHOCTH C = aHAIU3e pa3JIMYHBIX BHIOB
W TIpEBPAIIEHHS SHEPTHH NOCTABJICHHBIMU LICIISIMH; y4eOHOIl e TeTbHOCTH;
MPYU XMMHYECKHUX PEAKIUAX
Ornpeaensrhb uend  CrnocoOHOCTH TOHUMATH U
CKOPOCTb PEAKIIHH. JIeSATSIILHOCTH, 3a7aBasi TPHUHUMATh MOTHBBI,
9 O6parumbie peaxuuy. napaMeTpbl M KPUTEPUH HX HAMEPEHHs, JIOTHKY U 98.10 2023 bubnuotexa [JOK
JIOCTHXKEHHS, COOTHOCHTH | apTyMEHTHI APYTHX MPH https://m.edsoo.ru/7f41a636
XHMMHUUECKOE PAaBHOBECHE
pe3yJIbTaThl JIEATEILHOCTH C = aHAIW3€ Pa3IMYHBIX BUIOB
MOCTABJICHHBIMH LIEJISIMH; y4eOHO#l e TeTbHOCTH;
®dopmynupoBath  mneau ¥ CrocOOHOCTH OHUMATh U
3a1a4u UCCIIC/IOBAHUS, TPUHUMATh MOTHBBI,
UCIIOJIb30BaTh IOCTABJICHHbIC HAMEPEHHs, JIOTHKY U
[pakTnueckas pabora Ne 1. u CaMOCTOSITENIbHO =~ apTyMEHThI IPYTUX NpU
10 «BnusHME pa3nIu4YHBIX c(OopMyIMPOBAHHBIE BOIPOCHl aHAIM3€ PA3IMYHBIX BUJOB 11.11.2023 bubnnorexka [JOK
(hakTOpOB HA CKOPOCTH B KauyecTBe HWHCTPYMEHTA | y4eOHOM JAeATEILHOCTH; o https://m.edsoo.ru/7f41a636
XUMHUYECKON PEAKIIUN» MO3HAHUST W OCHOBBI  JUIf
(OopMHUpOBaHHS THIIOTE3BI IO
pOBEpKe MPaBHIBHOCTH
BBICKA3bIBACMBIX CYKJICHUIA;
D IeKTPOATHYECKAS Onpenensarsb nend  CrocoOHOCTH IOHUMATh | Bubnuotexa LIOK
11 JESITEIBHOCTH, 3a/aBasi  IIPUHUMATh motussl, 18.11.2023
nuccounanus. [Toustue o HApAMETpS U KpHTCDHH WX | HaMepeHus,  JNOTHKYy W https://m.edsoo0.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

BOJIOPOJIHOM ITOKa3aTesne
(pH) pactBopa. Peakuuun
noHHOTO oOMeHa. ['maponu3
OpPTraHUYeCKUX U
HEOPTraHUYECKUX BEIICCTB

JOCTHXKCHHUAA, COOTHOCHUTDH

PE3YIbTAaTBl ACATCIBHOCTU C

IIOCTABJICHHBIMH L CIISIMU,

apryMeHThl  APYyTUX  TIpH
aHaJIM3€ PAa3JINYHBIX BUIOB

y4eOHOU JeATEIbHOCTH;

O — Ornpenensrsb e | CrocoOHOCTh TMOHWMATh M
JIeSITeIIbHOCTH, 3ajaBasi = TPUHUMATh MOTHBHI,
BOCCTAHOBUTEJILHBIC BuG 10K
mapamMeTpel ¥ KPUTEPHH HX = HaMEpPCHHs JIOTHK T nOJIMOTEKA
12 peakmuu. [TonsiTre 06 P p pHTeD p ’ Y 25.11.2023
JOCTIDKEHHS, COOTHOCHTh ~apryMEHThl  APYIHX  IpH https://m.edsoo.ru/7f41a636
3JIEKTPOJIM3E PACIIABOB U
8 pe3yabTaThl AEATEHOCTH C @ aHAIW3e pa3INYHBIX BHIOB
pacTBOpOB CoNCH MOCTABJICHHBIMHU TEIISMH; yUeOHOM JeTeIbHOCTH;
ITonumars CYLIHOCTh
METO/IOB TO3HAHMUSI,
HCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH ~ HCIIOJIb30BaTh
CrocoOHOCTh TMOHUMATh U
MoJy4aeMble  3HAHUS  JUIS
PUHIMATh MOTHBHI,
KonTponbnas pabota mo aHaIM3a u 00BsICHEHUS
. HAMEpEHWs,  JIOTHKy | bubnunoreka [JOK
13  pazgeny «Teopernueckue SIBIICHUH OKPY)KAOIIero MHpa 02.12.2023
. | apryMeHTbl  JPYIHX  IpH https://m.edsoo.ru/7f41a636
OCHOBBI XUMHUUN» u  IIpOHUCXOAAINHMX B HEM
. aHaJiM3e pPa3UYHBIX BHIOB
W3MEHEHHH, yMEHHs Jearh .
yUeOHOM JeATeIbHOCTH;
000CHOBaHHBIC  3aKJIFOUEHHS
Ha OCHOBE HAYYHBIX (HaKTOB U
UMEFOIUXCS JaHHBIX C IETBI0
MOy YCHUS JIOCTOBEPHBIX
BBIBOJIOB;
Merasl, uX 1MOJIOKEHHE B Onpenensrhb neim  CiocoOHOCTH IMOHUMATh |
Ilepnonnueckoit cucreme JEATEIbHOCTH, 3a1aBasl | [IpUHUMATh MOTHUBBI,
bu6mmorexa [IOK
14  xumMuueckux snemMeHToB /. mapamMeTpsl W KpuUTepud uX Hamepenws,  noruky — u 09.12.2023
https://m.edso00.ru/7f41a636
. MenneneeBa u JOOCTHXKEHUS, COOTHOCHUTh apryMEHThl  pPyrux  Ipu
0COOEHHOCTH CTPOCHHS pe3yabTaThl JACATEILHOCTH C @ aHAINW3€ pa3UYHBIX BHJIOB



https://m.edsoo.ru/7f41a636
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aromoB. OO0mIue
(busnveckre CBONCTBA
METAJJIOB

IMOCTAaBJICHHBIMU LCIIIMH,

y49e0HON IeATENbHOCTH;

15

16

17

18

19

CIu1aBbl METAIIOB.
DNEKTPOXUMUYECKUN P
HaIpsKEHNUN METaJUIOB

XUMHYECKHE CBOMCTBA
Ba)KHEHUIITUX METAJIOB
(HaTpuii, KaNMKii, KaJIbIHM,
Mar"ui, aqroMUHUN) U UX
COCJIMHEHU

XHUMHUYECKHUE CBOMCTBA
XpoMa, MeI 1 X
COETMHEHUN

XHUMHUYECKHUE CBOMCTBA
LIMHKA, JKeJIe3a U UX
COeTUHEHUN

ITpakTuyeckas pabora Ne 2.

"Pemrenue
IKCTIEPUMEHTAIIBHBIX 337129
no teme «MeTtais»"

Ornpenensrsb e
JIeSITeTIbHOCTH, 3aaBas
napameTpbl ¥ KPUTEPHH UX
JIOCTIDKCHHS, COOTHOCHUTb
pe3yabTaThl JCATEILHOCTH C
MOCTABJICHHBIMHU [EIISIMH;

Onpenensrsb e

JIEATEIBbHOCTH, 3a7aBast
MapaMeTpbl U KPUTEPUU HX
JIOCTHOXKCHUS, COOTHOCHUTh
pe3yabTaThl JEATEIbHOCTH C

IIOCTAaBJICHHBIMHU L CJISIMU,

Ornpenensrtsb eTH

JIeATEIbHOCTH, 3a71aBas
apamMeTpbl W KPUTEPUM UX
JIOCTHIKECHUS, COOTHOCHUTh
pe3yibTaThl JIEATEIBbHOCTH C

IIOCTABJICHHBIMHU L CIISIMU,

Ornpenensrtsb eTH

JIeATEIbHOCTH, 3a71aBas
rapamMeTpbl W KpPUTEPUH HX
JIOCTHKECHUS, COOTHOCHUTh
pe3yabTaThl JEATEIbHOCTH C

IIOCTABJICHHBIMHU L CIISAMHU,

@opMynaupoBaTh  LEIA U

3agadun HUCCIICO0BaHusA,
HCIIOJIB30BAaTh IIOCTABJICHHBIC
u CaMOCTOATCIIBHO

c(hopMyIIMpOBaHHBIC BOMPOCHI

CrocoOHOCTE IOHHMAaTh |

MIPUHUMATH MOTHBEI,
HaMepeHus, JIOTUKY u
apryMeHThl  APYyTUX  TIpH

aHaliM3e pPa3lUYHBIX BHUIOB
y4e0HON IeATENbHOCTH;
CnocoOHOCTh MOHUMATh U
MPUHUMATH MOTHBBI,
HaMepCHI/IH, JIOFI/IKy nu
apryMEHTHI JPYTUX TPU
aHaJIn3e paSHI/I‘-IHI)IX BUIOB
y4eOHOU JeATEIbHOCTH;

CnocoOHOCTh MIOHUMATE U
MPUHUMATh MOTHBBI,
HaMEePEHUsI, TOTHKY U
apryMEeHTBI APYTHUX PU
aHaJIN3¢e Pa3InIHBIX BHIOB
y4eOHOU JeATEIbHOCTH;

CnocoOHOCTh IOHUMATE U
MPUHUMATH MOTHBBI,
HaMEPEHMS, IOTHKY U
apryMEHTBI JPYTUX TPU
aHaJIN3¢ Pa3InIHbIX BH/IOB
y4eOHOH NeSITeTLHOCTH;

CrocoOHOCTh IOHUMATE U
MPUHUMATH MOTHBBI,
HaMepeHI/Iﬂ, JIOFI/IKy nu
apryMEHTBI IPYTuX IpU
aHaJIN3¢ Pa3InIHBIX BHIOB

16.12.2023

23.12.2023

30.12.2023

13.01.2024

20.01.2024

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
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B Ka4yCCTBC HHCTPYMCHTA

MO3HAHWSI W  OCHOBBI IS
(hOpMUPOBaHUS THUIOTE3bI IO
MPOBEPKE MIPaBIIILHOCTH

BBICKa3bIBACMBIX Cy)KﬂeHHﬁ;

y49e0HON IeATENbHOCTH;

Hemeransl, nx nojoxexue Onpenensars nemt  CrocoOGHOCTh NOHMMAaTh U
B Ilepunoauueckoii cucreme JIeSITeNbHOCTH, 3aJ1aBasi | IPUHUMATH MOTHUBBI,
20 XUMHYECKUX 3JIEMEHTOB /[. mapaMeTpel M KPHTEPHH WX HAMEPEHHA,  JOTHKY  H | oy 1 500y bubnnoreka [JOK
U. MenneneeBa u JIOCTHIKEHMSI, COOTHOCHTh ~apryMEHTBl  APYTHX  IpH o https://m.edsoo.ru/7f41a636
0COOEHHOCTH CTpPOEHUS pe3yabTaThl ACATCIBHOCTH C aHaJlU3€ pas3IMYHbIX BHUAOB
ATOMOB ITOCTABIIEHHBIMHY I[EIIMH; y4eOHOH e TeIbHOCTH;
du3HUecke CBOICTRA Omnpeneniars neau CrnocoGHOCT MOHUMATh U
HEMETAILIOB. AILTOTPOMHS JESITeTBHOCTH, 3aj1aBasi NIPUHUMATh MOTUBEI,
[mapaMeTpel M KPHUTEPHH HX HaMepeHUs JIOTHK u bu6mmoreka [IOK
21  HemeTa)yIoB (Ha MpUMeEpe P P pHIep P ’ Y 03.02.2024 1
JTOCTHIKCHHSI, COOTHOCUThH = apryMEHThl  JPYrHX  IpH https://m.edso0.ru/7f41a636
KHen0poza, cepet, pocdopa pe3yabTaThl JCATCIIPHOCTH C | aHajM3e pPas3jIMYHBIX BHIOB
¥ yIIIeposia) [IOCTABJICHHBIMH LIETISAMHY; yueOHOM JesTeIbHOCTH;
Omnpenensth nend  CrocoOHOCTH ITOHHMATh U
e T ————p— JEATEIBHOCTH, 3a7aBasi TPHHAMATh MOTHBHI,
mapaMeTpsl M KPUTEPHH HX = HaMEpPEHHs JIOTHIK u bu6nmoreka [JOK
22 | TajoreHoB, Cephl U X PaMetp putep P ’ Y 10.02.2024 4
. JOCTHKCHHS, COOTHOCHUTh = apTyMEHThI ~ JIPYTHX  TIpU https://m.edso0.ru/7f41a636
COeIMHEHU
pe3yJIbTaThl JIEATEIBHOCTH C aHAIW3€¢ PpA3JIMYHBIX BHIOB
[TOCTABIIEHHBIMHY I[EIAMH; y4eOHO e TeIbHOCTH;
OnpenensrTsb uend  CnocoOHOCTH MOHUMATL U
XyIMIUecKHe CBOHCTRA JESATETBHOCTH, 3aj1aBas [IPUHUMATh MOTHBBEI,
mapaMeTpsl ¥ KPUTEPHHM HX = HaMEpPEHHs JIOTHK u bu6mmorexa [IOK
23 | a3ora, pocdopa u ux PaMetp pHTED P ’ Y 17.02.2024 1
9 JIOCTHKCHHS, COOTHOCUTH = apryMEHTHl  JPYTHX  IpH https://m.edsoo.ru/7f41a636
COCINHCHUH pe3yJIbTaThl JIEATEILHOCTH C  aHAU3€¢ PA3JIMYHBIX BHIOB
[IOCTABIIEHHBIMHY [[EIAMH; yueOHOM JeATeIbHOCTH;
XHUMHYECKHE CBOMCTBA Ornpeaensirhb e CrnocoOHOCTh TIOHMMATh |
el H bubmuorexa [JOK
24 | yrinepona, KpeMHUS U UX JeSTEbHOCTH, 3a1aBas = IPUHAMATH morussl, 02.03.2024
. https://m.edsoo.ru/7f41a636
COCTIMHEHUT mapaMeTpel M KPUTEPHH HX & HAMEPEHHS, JIOTHKY u
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25

26

27

[IpuMeHeHne BaKHEUIINX
HEMETAJIJIOB U UX
COETUHEHUN

O06006111eHE U
cHCTeMaTH3anus 3HaHU| 110
TeMe «HemMeTamiby».
Breraucnenus mo
YpaBHEHUSM XUMHUYECKUX
peakuuii u
TEPMOXUMHUYECKUE PACUETHI

[IpakTnueckas padora Ne 3.
«Pemmenne
AKCIIEPUMEHTANBHBIX 3a7a4
o Teme "HemeTamisr"y

JOCTHXKCHHUAA,
PE3YyIbTAaTBl ACATCIBHOCTU C
IMOCTaBJICHHBIMU LCIIIMH,

COOTHOCHUTDH

Onpeaensrsb Lenu
JIeSITEIBHOCTH, 3a7aBast
napaMeTpel U KPUTCPUH HUX
JIOCTHOKCHHS, COOTHOCHTH
pe3yNbTaThl JEeSTENFHOCTH C

IIOCTABJICHHBIMHU L CIISIMU,

[ToHMMaTh CYIIHOCTH METO/IOB
MO3HAHMS, WCIONB3YeMbIX B
€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH  MCIIOJIB30BATh
MoNlydaeMble  3HAHUS U
aHanu3a u 00BICHEHHUS
SBIICHUI OKPYKAroOIEero Mupa
U TPOHUCXOIIINIMX B HEM
W3MEHEHUM, YMEHUs JelaTh
00OCHOBAHHBIE  3aKIIOYEHUS
Ha OCHOBE HAYYHBHIX (aKTOB U

MMEIOIINXCS TAHHBIX C IEJIBI0

MOy YESHUS JIOCTOBEPHBIX
BBIBO/IOB;

@opmynupoBaTh  HEAUM U
33241 HCCIICIOBAHMS,

WCIIOJIb30BaTh IOCTABJICHHBIC
u CaMOCTOATEIHHO
c(hopMyIIMpOBaHHBIE BOIMPOCHI
B KadecTBe HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJiA
(hOpMUPOBaHUS THUIOTE3BI TI0

MPOBEPKE MIPaBIJILHOCTH

apryMEHThl ~ JIPYTHX  TIpU
aHaJIM3€ PAa3IMYHBIX BHUOB
y49e0HON IeATEbHOCTH;
CnocoOHOCTh TOHMMATh H
[IPUHUMATh MOTHUBBI,
HaAMEpEHHS, JIOTHKY U 16.03.2024
apryMEHTBI APYTUX TPH

aHaJIM3€ Pa3IMYHbIX BHIOB

y4eOHOU JIeATEIbHOCTH;

CnocoOHOCTh MOHUMATE U
MPUHUMATh MOTHBBI,
HaMEpEeHHs, JIOTUKY U
apryMEHTBI APYTUX TPH
aHaJIM3e Pa3InYHbIX BHIOB
y4eOHOU JeATEIbHOCTH;

06.04.2024

CrnocoOHOCTh ITOHUMATH U
MPUHUMATH MOTHBEI,
HaMepeHI/IH, JI OFI/IKy nu
JIpyTuxX  Ipu

AHAJIN3C PAa3JIMYHbBIX BHJI0B

13.04.2024

apryMEHTHI

y4eOHOH TeSITeTLHOCTH;

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636
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BBICKA3bIBAEMBIX CYKICHHIA;
QopMyaHpoBaTh LEIU U
3a1aun WCCIIeZIOBaHUS,

HCIIOJB30BAaTh IIOCTaBJICHHBIC

CrocoOHOCTH, IOHUMATh |

KouTponbaas pa6oTa mo 5 CaMOCTOSTEIbHO = MPUHHUMATH MOTHBEI,
c(hopMyJIUpPOBAaHHBIE BOIPOCHI HaMepeHUs JIOTHK u Bubanoreka [IOK

28  Temam «MeTaiuBDy U (popmyzHp P P ’ Y 20.04.2024 1

q B KAauecTBE  MHCTPYMEHTAa apryMeHTBl  JPYTHX  OpH https://m.edsoo.ru/7f41a636
«Hemeramib»y

MO3HAHUSI W OCHOBBI JJIsl | aHAW3e pa3JIMYHbIX BHIOB

(OpMUPOBaHUST THIOTE3bl IO = Y4YCOHOM NEATSILHOCTH;

MpOBEpKe MPaBUIBHOCTH

BBICKa3BIBAEMBIX CYIKICHUIA;

Onpeaensrhb uend  CrnocoOHOCTH MOHMMATh U
Heopranuveckue n NEATENLHOCTH, 3ajaBas TMPHHAMATD MOTHBEI,

g | OPTaHHMUCCKHE KUCIIOTHL, NApaMeTpsl M KPUTEPHM WX HAMEPEHWS,  JIOTHKY M g0/ 5004 bubmmnorexa LIOK
Heoprannueckue u JIOCTHIKCHHS, COOTHOCUThH = apryMEHThl  JPYIHX  IpH T https://m.edso00.ru/7f41a636
OpFaHI/IquKI/Ie OCHOBAaHUS pe3yiabTaThl ACATCIBHOCTH C aHajlUM3€ pas3IMYHbIX BHUAOB

[TOCTAaBJIEHHBIMU 1EAMU; yueOHOM JeITeIbHOCTH;
AM(poTepHbIe Ornpenensrtsb uend  CrnocoOHOCTH [OHMMATh U
HCOPraHUYICCKUEC 1 NIEATEIBHOCTH, 3aj1aBasi [IPUHUMATh MOTHBBI,

30 OpraHN4YCeCKUE COCAUHCHUS. NApaMeTpsl M KPUTEPHH WX  HAMEPEHWS,  JIOTHKY M 55/ 5oog bubnnoreka [JOK
I'enetndeckast cBsI3b JIOCTHOKCHHS, COOTHOCUThH = apryMEHThl  JPYIHX  IpH T https://m.edso0o.ru/7f41a636
HeOpFaHI/I‘leCKI/IX u pe3yiabTaThl ACATCIBHOCTH C aHaJlM3€ pas3IMYHbIX BUAOB
OpTaHIYECKIX BEIIECTB [TOCTAaBJIEHHBIMU 1ENAMU; yueOHOM JeTeIbHOCTH;

HuTepec u mo3HaBaTeNbHBIC
[ToHuMaTh CYLIHOCTH METOJIOB
MO3HAHUS, HCMOJNB3YEMbIX B MOTHBBL B TIOTYHCHIM 1
Pone xuMuu B o0ecieueHun ’ TOCIeTyIomEM AHAIH3E
S KOTOIHIECKOI €CTEeCTBEHHBIX HayKax, b
nHQOpPMAIMA O IEPETOBLIX
. . CIIOCOGHOCTH ~ HCIIONb30BATh pMatt DE/IOBBIX Bubnmoreka [LIOK
31 >HepreTM4ecKOd U MMILEBON noctmkernsx cospemennoii 04.05.2024
nojyyaeMble  3HaHUS  JUIA . https://m.edsoo.ru/7f41a636
0€301acHOCTH, Pa3BUTHHU OTEYECTBEHHON XUMHUH;
aHam3a i 00bsACHEHHS

MEAUITMHBI

SIBJICHUM OKPY>KaloILIero Mupa
U TPOUCXOMSINIMX B  HEM

IIpopMuHMMYM: UHTEpECA K
MIPAKTHYECKOMY  HM3YUYECHHIO
npodeccuit Pa3IUIHOTO
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32

33

[Ipencrasnenus: 06 oOmUX
HAYYHBIX IPUHITUITAX
MPOMBIIIIIEHHOTO
MOJTyYCHHS BXKHEUIIINX
BEIIIECTB

UYenoBek B MUpE BEUIECTB U
MaTepUasoB

HSMGHCHHﬁ, YMEHUA [O€JIaThb

00OCHOBaHHBIC  3aKIIFOUCHUS
Ha OCHOBE HAYYHBIX (PaKTOB W
MMEIOIINXCS JaHHBIX C LEIBI0
MOJTyYeHUS JIOCTOBEPHBIX

BBIBOJIOB;

[lornMaTe CymHOCTH METOOB
MO3HAHMS, WCIONB3YEMbIX B
€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH  HCIIOJIB30BATh
MOJlydaeMble ~ 3HAHUS  JUIS
aHalm3a U 00BSICHEHUS
SIBJICHUM OKPY>KaloIEro Mupa
U TPOUCXOAAIIMX B HEM
W3MEHEHUH, yMEHUus JelaTh
00OCHOBaHHBIE  3aKITFOUEHUS
Ha OCHOBE HAYYHBHIX (aKTOB U
MMEIOIIUXCA JAHHBIX C IEIbI0
MOJTyYCHUS JIOCTOBEPHBIX

BBIBOJIOB;

[lornMaTh CyNIHOCTH METOJIOB
MO3HAHMS, WCIONB3YEMbIX B
€CTEeCTBEHHBIX HayKax,
CITOCOOHOCTH  HCIIOJIb30BaTh
MOJiydaeMble  3HAHHUS IS
aHanam3a u 00bsICHEHHS
SIBIICHUI OKPYKaroIero Mupa
U TPOUCXOASINIMX B  HEM
W3MEHEHUH, YMEHUus JelaTh
000CHOBaHHBIC  3aKJIFOUCHUS
Ha OCHOBE HAy4YHBIX (PaKTOB H

HUMCIOIHUXCA JaHHBIX C ICJIBIO

poxaa, B TOM YHCJIE HA OCHOBE
MIPUMEHEHUST  IPEIMETHBIX
3HAHWH 110 XMMHH;

HNHTtepec u mo3HaBaTeIbHBIC
MOTHBBI B TOJYUCHHU U
MIOCIIEAYIOIIEM aHaJIn3e
UHQOpPMaK O TEPEIOBBIX
JOCTI)KEHUSX COBPEMEHHOU
OTEYCCTBCHHON XNMUH,
IIpopmuHuMyM: uUHTEpECA K
MIPAKTHYECKOMY
npodeccuit
porza, B TOM YMCIJIe Ha OCHOBE

W3YYEHUIO
pa3IMIHOTrO

IMPUMCHCHUA MIPpEAMETHBIX

3HAHUH 110 XUMUHU;

WnTepec m mo3HaBaTenbHEIE
MOTHUBBI B TIOJYYCHHH H
MOCJICTYIOITIIEM

nHPOPMALIMK O TIEPEIOBBIX

aHaJIn3¢

JIOCTHXKEHUSIX COBPEMEHHOM
OTEUYECTBEHHOIN XUMUY;

IIpopMuHMMYM: UHTEpECA K
MIPAKTHYECKOMY  HM3YUYECHHIO
npodeccuit
porza, B TOM YMCIIe Ha OCHOBE

Pa3IMIHOTO

NIPUMCHCHUSA npEAMETHBIX

3HAaHUH 110 XUMUHU;

04.05.2024

18.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
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TMOJIYYCHUL JOCTOBEPHBIX

BBIBOJIOB;

[lornMaTs CymHOCTH METOOB

MO3HaHusA, HWCIOJIb3YEMbIX B | JIHTEepec M IMO3HABaTEJIbHbBIE
€CTECTBEHHBIX HayKax,  MOTUBBI B IOIYYEHUU U
CIIOCOOHOCTH ~ HCIIOJIB30BATb | [10CIIEAYHONIEM aHaIH3e
IIOJIy4JacMBbIC 3HaHUA I HH(bOpMaHHH 0 TEepenoOBBIX
aHaiamsa H OOBACHEHHS | OCTIIKEHHUSIX COBpPEMEHHOU
34 XuUMHS ¥ 3J0pOBbE 1 ABJEHUH OKPY/KAIOWIETO0 MHPA  OTeyecTBEHHON XHMHHM; 18.05.2024 bu6mmoreka [IOK
YeJIoBEKa M TPOMCXOJMAIMX B HEM [IpoMMHHMYM: HHTepeca K o https://m.edsoo.ru/7f41a636
M3MEHEHHH, YMEHHS J€NaTh [paKTHYeCKOMY  H3yYEHHIO
00OCHOBaHHBIE  3aK/IIOYEHUS mpodeccuii pa3IMIHOTO
Ha OCHOBE Hay4YHBIX ()aKTOB M pPOJa, B TOM YHCIIE HAa OCHOBE
HMEIONINXCS JAHHBIX C IENbI0  NPHUMEHEHUs  MPEeIMETHBIX
IMOJIyYEHUS JIOCTOBEPHBIX =~ 3HAHHH 10 XUMHH;
BBIBOJIOB;
OBIIEE KOJIMYECTBO 34

YACOB I10 [IPOTPAMME



https://m.edsoo.ru/7f41a636

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumus / I'a6puensa O.C., OctpoymoB WN.I'., Crankos C.A., AKnoOHEpHOE
obmectBo «M3aatenbeTBo «IIpocBenienner
» Xumus, 11 xmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,

AxnmonepHoe odmectBo «M3aaTensctBo «IIpocBerienne»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
I"abpuensn, O. C. Meroauueckoe nocoone Xumus 10 kinace

https://drofaventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be8115

2.pdf

["abpuensn, O. C. Meroaundeckoe mocooue Xumus 11 kimacc

https://drofaventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680

ea.pdf

["abpuensn, O. C. Xumus 10-11 knacc. ba3oBsiii ypoBeHb. Meroauueckue
peKOMeHJaIuu 1 paboyas mporpamma

https://drofa-
ventana.ru/upload/iblock/c7b/c7b9b30c7f9e3c488610a93chf4e6a33.pdf
[Mabpuensn, O. C. Xumus 10-11 knacc. ba3oBsiii ypoBeHb. MeToandeckoe
nocoduehttps://drofaventana.ru/upload/iblock/3fb/3fbeabfe49625ad21elc71cef

4f94d63.pdf


https://drofaventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf
https://drofaventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf
https://drofaventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680ea.pdf
https://drofaventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680ea.pdf

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

https://chemistry.ru/

http://school-collection.edu.ru/

http://www.chemistry.ssu.samara.ru/

http://himege.ru/category/baza-fipi/

https://lecta.rosuchebnik.ru/teacher#control

https://orgchem.ru/chem4/link v4.htm
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http://www.chemistry.ssu.samara.ru/
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https://orgchem.ru/chem4/link_v4.htm
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