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MHHOACHUTEJIBHAS 3AIINCKA

[IporpammMa 1O XMMUM Ha YpOBHE CpeAHEro o0Imero o0pa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit @enepaiiuny», TpeOOBaHUI K pe3yjbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTEILHOM MPOTpaMMbl CpedHero ooOiiero o06pa3zoBaHUs
(®OIT  COO), npencraBieHHblx B DeAepaibHOM  TOCYIapCTBEHHOM
obpazoBarenbHoM cTaHgapre COO, c¢ yuérom KoHuenmuu mnpenoiaBaHus
yueOHoro mpeamera «XuMHs» B 00pa3oBaTENbHBIX OpraHu3zanusx Poccuiickoii
Qdenepanun, pealu3yOIIMX OCHOBHBbIE OOpa3oBaTelbHBIE MPOTPaMMBI, U
OCHOBHBIX IONOKeHUN «CTparernn pa3BuTus BocnuTanus B Poccuiickon
Oenepanuu Ha nepuoa a0 2025 rona» (Pacnopstxenue IlpaBurenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpPOrpamMMmbl MO XUMHUHU, K ONPEACTCHUIO
oOwiel cTpareruu oOy4eHHUsl, BOCIIMTAHUS U Pa3BUTHs 00yUaIOUIUXCS CPEJCTBAMU
yueOHoro npeamera «Xumusi» A 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHnentyanpabie monoxkenus GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIEH,
COJIEp’KaHMs, PE3yJbTAaTOB OOy4YeHUs U TpeOOBaHUN K YpPOBHIO MOJTOTOBKHU
BBITTYCKHUKOB.

XHUMUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeIbHON  OpraHU3aIliy, SBISCTCS HEOTHhEMJIEMOM dYacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIOIIMM JTAalOM peaNu3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
IIEJIOCTHOM CHCTEME€ XUMHUYECKOro oOpa3oBaHHs. OTH IIEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB TIPUPOABI, (OPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYPhI
YeJI0BeKa, a TaKXe SKOJOTMYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBI0 M MpUPOJHON cpeae. Peamusyercs xumuueckoe oOpa3oBaHue
00yJaroImmXxcsl Ha YPOBHE CPEeAHET0 0o0Iero oOpa3oBaHUs CPeICTBAMU Y4eOHOTO
npeaMera «XUMHS», COJEpKaHUE M TMOCTPOCHHE KOTOPOro OIpPEAENIEHbl B
nporpaMMe IO XMMHUU C Y4€TOM cCHenupUKd HAayKHd XUMUHU, €€ 3HAYeHUs B
MO3HAHUU TPUPOJbI U B MaTEpHAIbHOW XU3HM OOIIECTBA, a TAKXKE C y4ETOM
o0ImuX 1ejled W TPHUHIMIIOB, XapaKTEPHU3YIOUUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeHero obmiero oopasosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOyro poJib B
COBPEMEHHOM IMBUJIM3AIMU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJa B ()OPMHPOBAHUE PAIIMOHAILHOTO HAYYHOTO MBIIUICHUS,
B CO3/JaHHME LEJIOCTHOIO MPEJCTABICHUS 00 OKPY>KAIOIIEM MUPE KaK O €AMHCTBE
OPUPOIBl M YEJIOBEKa, KOTOpoe (OpMUPYETCS B XMMHUU HA OCHOBE NMOHUMAaHUS



BELIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIErO0 MHUpPa, OCO3HAHUS B3aWMOCBA3U MEXKIY
CTPOEHUEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JaCTSIMU IPUMEHEHHUSL.

TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMU HAayKamH, XUMHs cTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOJIMMBIM YCIOBHEM YCIIECIIHOTO
Tpyla ¥ >KH3HU KaXI0ro uwieHa oOmiectBa. CoBpeMEHHas XMMHUS KaK Hayka
co3uJaTeNbHas, KaKk HayKa BBICOKMX TEXHOJIOTWH HampaBjeHa Ha pelieHue
rI00aNbHBIX TPOOJIEM YCTOMYMBOTO pAa3BUTHS YEJIOBEUECTBA — CHIPHEBOIA,
SHEPTreTUYECKOM, MUIIEBOM, SKOJIOTHIECKON 0€30MacCHOCTH U OXPaHbI 3[I0POBbSI.

B cootBercTBUM C OOMmMMMH LEISMH U TPUHIUIAMH CPEJHEro OOIIero
oOpazoBaHusi cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbI YPOBEHD
U3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOydJaronmxcsi, HEOOXOIMMYI0O WM IS BBIPAOOTKH  MHPOBO33PEHUYCCKUX
OpPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COIMYyMa, MPOJOJLKCHUS
00pa30BaHMs B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapnsomuMu  npeaMera  «XUMUs»  SBISIOTCS  0a30Bble  KYpChl  —
«Oprannyeckas xumusi» U «OOIIass ¥ HeopraHUYEcKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJEP>KaHMSI KOTOPBIX SBJISIFOTCS OCHOBBI 0Aa30BOM HAyKH: CUCTEMA
3HAHUN MO HEOPraHWYECKOW XUMHH (C BKJIIOYEHUEM 3HAHHUM U3 O0IIel XUMUU) U
opranndeckor xumuu. OOpMUpPOBAHME NTAHHOW CHCTEMBI 3HAHWN NpPH H3YYEHUU
npeaMera oOecrneyrBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEro MHOTrooOpa3us
BELIECTB Ha OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPUN XHUMHUH.

CrpykTypa coaepxkanHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuveckas XuMus» cQopMupoBaHa B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOIO TMOJXO0Ja K U3YyYEHHI0O Yy4eOHOro wmarepuajia u 00yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAaHUM Ha  ONpEleNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHH BEIECTBa
paccMaTpUBAKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OpPraHUYECKHUX
COCIMHEHMI, a TaKKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M SJIEKTPOHHBIX
OpEeACTABICHUA O CTpoeHuH BemecTB. CBeneHus 00 H3ydaeMbIXx B Kypce
BEIIECTBAX JAIOTCSA B PA3BUTUH — OT YTJIEBOAOPOJOB JI0 CIOKHBIX OMOIOTHYECKU
AKTUBHBIX COEIUWHEHMI. B Kypce OpraHnyeckol XUMHUHM TOJY4YalOT pa3BUTHE
chopMUPOBAaHHBIE HA YPOBHE OCHOBHOTO 0O0IEro 0Opa3oBaHUs MEepBOHAYAIbHBIC
IPEACTABICHUS] O XUMUYECKON CBA3M, KIacCU(UKAIIMOHHBIX NMPU3HAKaX BELIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMHUUECKON PEAKIUH.

[Tong HOBBIM yriioM 3peHuss B mpeameTe «Xumus» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl W3YUYECHHBIM Ha YPOBHE OCHOBHOTO o00IIero o0Opa3oBaHUs
TEOPETUUECKUI MaTepuan U (PaKTOJIOTMYECKHE CBEIEHUS O BellecTBaX U
XUMUYeCKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas U HeopraHudeckas
XUMUS» O00y4aronuMcs TMPEIOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYCHUE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKHUX MO3HUIIHM,
rIy0Xe TMOHATh HUCTOPUYECKOE HM3MEHEHHE (PYHKIMIl 3TOro 3akoHa — OT
000011aromIei 10 00BACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMiI O BaXHEHIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX M NMPUMEHEHHH, a TaKKE€ O XUMHUUYECKHX pEaKlUsAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTAX MpPOTEKaHus JonosHsercas B Kypcax 10 m 11 xkmaccos
AJIEeMEHTaMU COJIEP)KAHMS, HMEIOIIMMH KYJIbTYPOJOTUYECKUN W MPUKIATHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT NOHMMAHHUIO B3aUMOCBS3M XUMHH C
IpYyTMMH HayKaMH, PacKpbIBaloT €€ pojib B IO3HABATEIbHOW U IMPaKTUUYECKOM
NEeATENbHOCTH YEJOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHUSI K IPOILECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPHUIIOKEHUNA XUMHH, TOMOTaIOT
BBIIIYCKHUKY OpPUEHTHUPOBAaTbCS B OOIIECTBEHHO U JIMYHOCTHO 3HAUYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATh MH(OpMAIUIO U
OpUMEHATh €€ i1 TMONOJIHEHUS 3HaHWM, pEelIeHUs WHTEIEKTYalbHbIX U
AKCIIEPUMEHTANILHBIX HMCCIE0BaTeNIbCKUX 33/1a4. B 1enom conepkanue yueOHOro
npeaMera  «XUMHUSD» ~ JAaHHOTO  YPOBHS  HM3YyYEHHMs] OPUEHTHUPOBAHO  Ha
(dopMupoBaHrEe y OOyYAIOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JJII NOHUMAaHUS
¢unocockux uaeH, TakMX KaK: MaTEepUaIbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYEeCKOro MHUpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOEHHEM, IT03HABAEMOCTb IIPUPOJHBIX SIBICHHW IyTEM HKCIIEPUMEHTa U
pelIeHus MPOTHBOPEYUMH MEXKIy HOBBIMH (akKTaMd M TEOPETUUYECKUMH
IPEANOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEUICHUH SKOJOTUYECKUX MpoldiieM, a
TakkKe MpolJeM cOepeKeHUsl SHEPTeTUUECKUX PECYPCOB, ChIPhs, CO3JaHHsI HOBBIX
TE€XHOJIOTUU U MaTEPUAJIOB.

B miaHe pemeHus 3agad  BOCIHMTAHMS, pa3BUTUS U COLMAIA3ALUU
oOyyJaronuxcsi TPUHAThIE MPOrpaMMONM MO XUMHHM MOAXOJbl K OMNPEIEICHUIO
colepkaHusi M TOCTPOCHUSI TMpeAMeTa MpeaycMaTpuBaroT (GOpMUpPOBaHUE
YHUBEPCAJbHBIX Yy4YEOHBIX JACWCTBUN, HMEIOMMUX O0a30BO€ 3HAUYEHUE s
pa3IMYHBIX BHUJAOB JIESATEIBHOCTU: pEUIeHUs MpoOsieM, IOWCKa, aHalu3a u
00paboTku nHpOpMaIK, HEOOXOIUMBIX JJIsl IPUOOPETEHUS OIbITA MPAKTUIECKON
U HCCIE0BATENIbCKON JEATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMHH.

B mpaktuke npenojaBaHHMs XMMHM Kak Ha YpPOBHE OCHOBHOI'O OOILETro
o0pa3oBaHus, TaK U Ha YPOBHE CPEJHEr0 00111ero o0pa3oBaHus, PU ONpeaeIICHUN
COJIEpKATEIIbHOW XApaKTEPUCTUKU LEJIed HW3Y4YEHUs INpeIMeTa HalpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO NPHU3HAETCA (HPOPMUPOBAHHE OCHOB
XUMUYECKOM HAyKH Kak 00JIACTM COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUYECKOU
JeSTEILHOCTH YE€JIOBEKa M KaK OJTHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C



METOJIMYECKOM TOUYKM 3PEHUSI TAKOW NOAXOJ K ONPEACICHUIO LIEJIEU U3y4YeHUs
IpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.

CornacHo JaHHOM TOYKe 3pEHUsl TJIABHBIMHM LEISIMU U3YUYEHUS MpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBae (10 —11 ki1.) sBasitOTCS:

e (QopMHpOBaHHME CHCTEMBI XHUMHYCCKMX 3HAHUHW KaK  BaKHEHIIEH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE KOTOpPOH
JeKaT KIIOYEBbIE MOHATUSA, (PyHIaMEHTaJbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHME SI3bIKa HAayKH, YCBOCHHE M IOHMMAHHE CYIIHOCTH JOCTYIHBIX
00001IEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C HUCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMUpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAyUYHBIX METO/IaX MO3HAHUS
BEUIECTB M XUMHUYECKMX peaklUud, HEOOXOIUMBIX ISl TPUOOpETECHUS
YMEHUN OpUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUI,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM JKU3HMU;

e DPa3BUTUE YMEHUH U CIIOCOOOB EATENBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO0 OJKCIIEPUMEHTA, COOJIOJEHHEM IpaBUII
0€301acHOro oOpanieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuM, copepxatenbHas XapaKTepUCTUKa 1eJIe U 3a/1a4 U3ydeHus
IpeMeTa B IPOrpaMMe 10 XUMHUHA YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME cpeHero odiero odpazoanus. Cerogas B
OpenoJlaBaHu  XUMHM B OOJIbIIEH  CTENEHM OTHAETCA  MPEANOYTEHUE
IPAKTUYECKONM KOMIIOHEHTE COJep)KaHHUs OOydeHHUs, OpPUEHTHPOBAHHOM Ha
IOJIFOTOBKY BBIMYCKHHKa 00111€00pa30BaTEIbHON OpraHM3allly, BIAJCIOIIEro HE
HaOOpOM 3HaHUM, a (YHKIMOHAJIHHOW TPAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSMU aKTUBHOTO MOJIYYEHHUS! 3HAHUM U NPUMEHEHUS UX B PEalbHOU KU3HU
JUTSL pelIeHusl PaKTUYECKUX 3a]1ay.

B cBA3M ¢ 3TMM Ipu uM3ydeHUM ImpeameTra «XHMHUS» JOMUHHPYIOLIEE
3HaYeHHE MPUOOPETAIOT TaKHE LEIH U 33aa4H, KaK:

aganTaius o0y4yarolUXcs K YCIOBHSM JIMHAMUYHO Pa3BUBAIOLIEIOCS MUpA,
(opMuUpOBaHHE  HUHTEIJIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHNI0, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPHUHITHIO TPaAMOTHBIX
pEIeHNI B KOHKPETHBIX KU3HEHHBIX CUTYalHsX, CBA3aHHBIX C BEIIECTBAMHU U UX
IPUMEHEHUEM;

(GopmupoBaHue |y OOy4yarOIIMXCS  KJIIOUYEBBIX HABBIKOB  (KIIFOYEBBIX
KOMITETEHLIUI), HMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE JUISl PA3IUMYHBIX BUIOB
NEeATENbHOCTH: PEIIeHHs MpoOJeM, MOUCKA, aHanu3a U 00paboTKU MH(pOpManuH,
HEOOXOAUMBIX [UIs MPUOOPETEHUS] ONbITa JEATENbHOCTH, KOTOpas 3aHUMAEeT
BAXHOE MECTO B IIO3HAHMM XUMHH, a TakxkKe U1 OLEHKH C TO3ULUHI



AKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IIPOIIECCOB Ha OPraHU3M YEJIOBEKa U MPUPOAHYIO CPENy;

pa3BUTHE ITO3HABATEIIBHBIX WHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEHN 00yYaroMXcsi: CHOCOOHOCTH CaMOCTOSATEIFHO TPUOOPETATh HOBBIE
3HAHUS 110 XMMHUHU B COOTBETCTBUHU C KM3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJOTHH /IS IMOUCKA W aHaln3a y4eOHOU U
HAyYHO-TIOMYJIIPHON WH(POPMAITUH XHMHUYECKOTO COICPIKAHMS;

dbopMUpoOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIUATUBHOTO U JIOTUYECKOTO
MBIIIJIEHU S, HA0II0aTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU TUTAHUPOBAHWU W TIPOBEICHUN XHUMHYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAaHWE Yy OOydJarommxcss yOSKIEHHOCTH B TYMaHUCTUYECKOU
HAIPaBJICHHOCTH XWMHH, €€ BaXHOW POJM B PEHICHUHM TMIOOATBHBIX MPoOIeM
PaIMOHAIBHOTO MPUPOIOTIOIB30BAHUS, TIOTIOTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUsT TPHUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OepexHOro
OTHOIIEHUSI K TIPUPOJE M CBOEMY 3JIOPOBBIO, a TaKXKe MPUOOPETEHHUS OIMbITa
WCIIOJIb30BAHUS TOJMYYCHHBIX 3HAHWWA IS TPUHSATHS TPAMOTHBIX PEIICHUN B
CUTYaIIX, CBSI3aHHBIX ¢ XUMUYCCKUMU SIBIICHUSIMH.

B yuebGHOM maHe cpeaHero oOIIero o0Opa3oBaHHs MpPEIMET «XUMUD)
0a30BOT0 YpOBHS BXOJHT B COCTaB IpeaMeTHON obnactu «EcTecTBeHHO-HAay4YHbBIC
npeamerby. denepanbHbld IUIaH BbIACISIET | 4ac B HENEN0, KOJIWYECTBO YaCOB
no00aBjIeHO 3a cueT YacTh (HOPMHUPYEMOM YydacTHHMKaMH 0Opa3oBaTeIbHBIX
OTHOLIEHHUM.

OO6miee unciio 4acoB, OTBEAEHHBIX JIJISl U3YUYEHUSI XUMUU, Ha 0230BOM YPOBHE
cpemHero oomero oopazoBanusi, coctaBiseT 136 gacos: B 10 kimacce — 68 gaca (2
yaca B Hejienno), B 11 kitacce — 68 yaca (2 yaca B HEJIEIIO).

COAEPXAHUE OBYUEHUA
10 KVIACC
OPT'AHUYECKASA XUMUA
Teopernyeckne OCHOBbI OPraHUYECKOM XUMHH
[Ipenmer opraHnyeckor XUMHM: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepUANOB. Teopuss CTPOCHUS OPraHUYECKHX
coenunennit A. M. BytnepoBa, €€ ocHOBHBIE 1OJI0KeHUA. CTPYKTYpHBIE (POPMYJIBI
OpraHuyeckux BewecTB. ['omonorus, wu3oMepus. XHUMUYECKas CBsI3b B
OPTraHUYECKUX COCIMHEHUSIX — OJUHAPHBIE U KPATHBIE CBSI3U.
[IpencraBnenune o kinaccupukalud OopraHMueckux BemecTB. HomeHkmaTypa
OpPTraHMYECKUX COCMHEHUM (CUCTeMaTHdecKas) | TpPUBUAJIbHBIC Ha3BaHUs
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKHUX BELIECTB.



OKCHEpUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W HX IPEBpAIICHUI:
O3HAaKOMJIEHHME ¢ oO0pa3laMHd OpPraHMYEeCKUMX BEIIECTB M MaTepuajaMd Ha HX
OCHOBE, MOJICTMPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIIECTB, HaOMIOACHUE U
OMNMUCaHUE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAILICHUIO OPTaHUYECKUX BEILIECTB
IpY HarpeBaHuu (TUIaBJIeHUE, OOYTIMBAHUE U TOPEHUE).

Yriesoxopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHMHA psAA. MeTaH W dTaH —
OpocTeilline NPEeJCTaBUTENN aJKaHOB: (PU3UUYECKHME W XHUMUYECKHE CBOMCTBA
(peakuuu 3aMElIeHUs] U TOPEHMs), HAxXOXKIEHUE B IMPUPOJE, IOIYyYEHUE H
IpPUMEHEHUE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTUYECKUH psAl. DTUJIIEH U MPOMWIEH —
OpoCTeillne NPEJCTaBUTENN aJKEHOB: (PU3MYECKHME W XHUMUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHMS, TAJIOTCHHUPOBAHUSA, THUAPATALUHA, OKHUCIECHUS W
NOJINMEPU3AIINH ), TOITYyYEHUE U IPUMEHEHHUE.

Ankaauensl: Oyramuen-1,3 u metunOytaaueH-1,3: cTpoeHHe, BakKHEHIIHE
XUMUYECKUE CBOMCTBa (peakius mnoiaumepusanuu). [lonyyeHue CHHTETUYECKOTo
Kay4dyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUI psifl. ALIETUIIEH
— MPOCTEHIINNA TPENCTaBUTENb AalKHUHOB: COCTaB, CTpOCHHE, (U3MUEecKue Hu
XUMUYECKHE CBOMCTBA (peaklMy THAPUPOBAHUS, TaJIOTEHUPOBAHMS, THApPATAIUH,
rOpEHUs), IOJyYEHUE U TPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3NYECKHE U XMMHUYECKHUE CBOMCTBA
(peakuuy TaJIOTEHUPOBAHUSI U HUTPOBAHUSA), MOJYyYEHUE U MpUMEHEeHue. Tonyon:
cocmas, cmpoenue, uauyeckue U  XUMUdeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsl U HUMPOBAHUS), NoayuyeHue u npumereHue. TOKCUUHOCTD
apeHoB. ['eHeTHyeckas CBsI3b MEXAY YIVIEBOJOPOAAMH, MNPUHAIISKAILUMUA K
Pa3JIMYHBIM KJIaCCaM.

[IpupoHBIE WCTOYHHMKH YTIEBOAOPOAOB. lIpUpoaHbBIi ra3 W MOIyTHbBIE
He(dTanble ra3pl. Hedth m e€ mpoucxoxnenue. CrocoObl nepepadOTKU HEPTH:
NEpPEeroHKa, KPEeKUHT (TePMUYECKUN, KaTAIMTUYECKUid), mnuposu3. I[IpoaykTsi
nepepadoTKu HePTH, UX TPUMEHEHUE B MPOMBIIIICHHOCTH U B ObITYy. KaMeHHbI
yTOJb ¥ MPOAYKTHI €ro epepadboTKH.

DKCHepUMEHTAIbHbIE METOJbl HM3YYEHHUS BEIIECTB W HX MPEBpaIICHUI:
O3HAKOMJIEHHE C o00pa3laMu IJJaCTMAcC, KAaydyyKOB W PE3HMHbI, KOJUICKIUU
«Hedtp» 1 «Yromb», MOAETMPOBAHUE  MOJEKYJI  YIVIEBOAOPOJAOB U
raJIOr€HONPOU3BOJHBIX, TPOBEJACHUE NPAKTUYECKON PabOThI: MOJIyYEHHE HTHIICHA
Y U3y4YEHUE €TO CBOMCTB.

Pacuétnrble 3anaun.




Boruncnenuss 1mo ypaBHEHMIO XHMHUYECKOM peakuuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOJAYKTa PEAKIMHU M0 U3BECTHBIM MAacce,
00BEMY, KOJIMUECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB MJIU MPOYKTOB PEAKILIUN).

Kucnopoaconepxamnue opranndyeckue CoeAuHEHHUA

IIpenenbHble OQHOATOMHBIE CHUPTBL. METAaHON M 3TAaHOJ: CTPOECHUE,
¢usznyeckue M XUMHYECKHE CBOWCTBA (pEaklUUH C AaKTUBHBIMU METaJlJIaMH,
raJloreHOBOJIOPOJaMH, TOpEeHue), NpuMeHeHue. BojopoaHble CBSI3U MEXIY
MOJIEKYJIaMU CITIUPTOB. /[eficTBHE METaHOIa U 3TaHOJIa Ha OPraHnu3M YEJI0BEKA.

MHOroaToMHbl€  CIUPTBHL. ~ OJTWICHIJUKOIbL W  TJIMLEPUH: CTPOEHHUE,
¢u3nyeckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMHU
MeTaJlJlaMM, KaueCTBEHHAsl peaklMsg Ha MHOTOoaTOMHbIe cnupThl). JlelicTBue Ha
opraHusM uesnoBeka. [IpumeHenue rmuuepruHa U 3TUIIEHTJINKOJIS.

@®eHon: CTpOCHHE MOJICKYJbl, (U3NYECKHEe U XHMHUYECKHE CBOWCTBA.
Tokcuunocts penona. [Ilpumenenue genomna.

Anpnerunpl U kemouvl.  DopManmpIerwi,  AUETAIBICIMA:  CTPOECHUE,
(¢u3nuecKkue U XMMHUYECKHE CBOMCTBA (peaklMU OKHUCICHHUS U BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKI1H), IOJYyYECHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TMpeaeiabHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCYCHasl KHCJIOTBI: CTpO€HHE, (pU3MUecKHe W XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oOurue JIsl Kiacca KUCIOT, peakius 3TepuuKalnm), MolydyeHue u IpUMeHEHHUE.
CreapuHoOBast M OJICMHOBAsl KHUCJIOTBHl KaK IPEICTABUTENN BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mbl1a Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ICUCTBHE.

Cnoxuble 3¢upbl Kak MPOU3BOAHbIE KapOOHOBBIX KuciaoT. [uaponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenne xxupoB. buomornueckas
POJIb KUPOB.

VYrneBonpl:  cocraB, KjaccuuUKalus ~ yriaeBoAoB  (MOHO-, M- U
nojucaxapuabl). [roko3a — nmpocTeimmii MOHOCaxapui: 0COOEHHOCTU CTPOEHUS
MOJIEKYJbI, (U3NYECKUEe U XUMHUYECKHE CBOMCTBa (B3aMMOJAEHUCTBHE C
runpokcuaom meau(ll), okucnenne ammmuadHBIM pacTBOpoM okcuua cepedpa(l),
BOCCTAHOBJIEHHE, OpOXKEHME TIJIFOKO3bl), HaAXOXJIEHUE B IpPHUPOJE, NPHUMEHEHUE,
ouonoruueckas posb. orocunres. PpyKTo3a Kak U30Mep IITFOKO3bI.

Kpaxman u nemnono3a Kak npupojHbie noaumepsl. CTpoeHHe Kpaxmalia U
nemnono3bl. Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIH3,
KayeCTBEHHAs! peaklus C HOJOM).

OKCHEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB W WX IPEBPAIICHUIL:
IpPOBEICHHUE, HAOIIOACHUE U OMNHCAHUE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIUPTOB, KAa4€CTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJa
okcugom menu(ll)), MHOroaTroMHbBIX CHUPTOB (B3aUMOJAECHCTBUE TJIHIIEPUHA C
rugpokcuom meau(ll)), anbaernnos (OKUCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHA



cepeopa(l) u ruapoxcumom wmemu(ll), B3ammMopeicTBHE Kpaxmama € HOJOM),
IPOBEJICHHUE MMPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

PacuérHble 3anayu.

Boluucinenuss mo ypaBHEHHMIO XHMHMUYECKOW peakiuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJIHOT'O U3 UCXOJIHBIX BEIIECTB MJIA MTPOYKTOB PEAKLIUN).

A3oTcoaeprkaliue opraHM4eckiue COeTMHEHUSI.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHnuecKkue coeauHeHus. dusndeckue
U XMMHYECKHE CBOICTBA aMHUHOKHUCJIOT (Ha ImpuUMepe riauiuHa). buonorunueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTunabl.

benku kak TNpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpPMYHAS M TPETUYHASI CTPYKTypa OeiaKkoB. XHMHYECKHE CBOWCTBA OEIIKOB:
TUAPOJIN3, IEHATYpalsl, KAYECTBEHHbIE PEaKIMU Ha OEIIKH.

OKCIEpUMEHTAIbHbIE METOJIbl M3YyYEeHHUs BEIIECTB W WX MPEBpaAICHUN:
HaOJII0ICHUE U ONMKMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JeHaTypalus OeJIKOB Mpu
HarpeBaHUM, IBETHbIC PEAKIIUU OCIKOB.

BbicokoMouiekyJIsipHble COeIHHEHUS

OCHOBHBIEC MOHATUS XUMHUHU BBICOKOMOJICKYJISIPHBIX COEJUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUHU, CPEIHSS MOJIEKYJIsipHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEJUHEHHN —
NOJINMEPU3ALHS U MOJUKOHIEHCALHS.

DKCIepUMEHTAIbHbIE METOJIbI H3YyYEeHHUsS BEHIECTB W MX IPEBpaICHUN:
O3HaKOMJIEeHHE ¢ 00pa3liaMy MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIE CBS3H.

Peanu3zanusi MeXNpeIMETHBIX CBS3EH MPU M3YUYCHUH OPTaHUYECKON XUMHH B
10 krmacce OCyIIECTBIsIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOILIUX €CTECTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHSITHH, SBISIONUXCS CUCTEMHBIMH JJIS OTIEIHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO6mire ecTeCTBEHHO-HAYYHbIE MOHATHUS: SBJICHUE, HAyUHbIN (PakT, runoresa,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, Kiaccu(ukaius, nepuoauyHOCTb, HAOIIOEHNUE,
U3MEpPEHNE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®usuka: MaTepusi, DSHEpPrusi, Macca, aToM, DJJEKTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3MYECKUE BETUUUHBI U €IMHUIIBI UX U3MEPEHHUSI.

buonorus: knerka, opranusm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OMOJOTMYECKH aKTUBHbIE BellecTBa (OENKU, YIJIEBOIbI, KHUPBI,
bepMeHTHI).



I'eorpadus: MuHepaabl, TOPHBIC IMOPOJBI, IMOJE3HBIC MCKOMMAEMBbIC, TOILUIHBO,
PECYPCHL.

TexHOonmorusi: THUILEBbIE MNPOAYKThI, OCHOBBI PallMOHAJIBHOIO MHUTAHUS,
MOIOIIIUE CPENICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MPENAPATHI, MATEPUAIIBI U3
VCKYCCTBEHHBIX 1 CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKU dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00o0J10uKa. DHEpPreTHUeCKUe ypOBHH, MOAYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeliejieHUs] 3JIEKTPOHOB IO OpOUTaNsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIESKTPOHHASI KOH(PUTypallUsi aTOMOB.

ITepuoanyeckuit 3axkoH u Ilepuonuueckas cucremMa XMMUYECKUX JIEMEHTOB
. 1. MenneneeBa. CBsi3b NEPUOANMYECKOTO 3aKoHA U [leprnoamdeckoil CUCTEMBI
xuMmudeckux 3nemeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOpUEW CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWMCTB XUMHYECKUX JJIEMEHTOB H
00pa3yeMbIX MMHU MPOCTHIX M CIOXXHBIX BEHIECTB MO TPYyIIaM U IEPUOJIAM.
3HavYeHue MepUOANYECKOro 3aKOHA B Pa3BUTUHU HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBS3b. BHAbl XHMHYECKOM CBS3U
(koBaJIeHTHasi HEMOJISIpHAasi W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHMMHUYECKOW CBsI3W (OOMEHHBII U JOHOPHO-
aKklenTopHslii). BogopoaHas cBs3b. BaneHTHOCTh. DIJIEKTPOOTPUUATEIBHOCTb.
Crenenb okucieHusi. MOHbI: KATHOHBI U AHUOHBI.

BemecTtBa  MOJIEKYJISIDHOTO M HEMOJEKYJSIPHOTO  CTPOEHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. THUIBI KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAIUIMYECKOU PEIIETKH.

[TonsitTie o0 mucnepcHbIX cucTeMax. VMICTHHHBIE WM KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10J1s BEIECTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIUHECHUM. Homenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHALICKANUX K PA3JTUYHBIM KJIaCCaM.

Xumuyeckas  peaknusa.  Knaccudukanuss  XUMHYECKHUX — peakiuil B
HEOPraHMYECKOM M OpPraHMYeCKOW XHWMHH. 3aKOH COXPaHEHHUsI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U IPEBPALIECHUS SHEPTUU ITPU XUMUYECKUX PEAKIUX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3IUYHBIX (akTopoB. OOpaTuMbIC
peakunu. Xumuuyeckoe paBHoBecue. DakTopbl, BIUSIONMIME HA COCTOSHUE
XuMu4eckoro pasHoBecus. [Ipunnun Jle [larense.



DnekTpoiuTrueckas nucconnarus. CuiabHbIe U ciradbie deKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHACAsl, HEUTPAIbHAS, IEJIOYHAS.

OKHUCIIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHbIE METOJIbl H3YyYEHHUS BELIECTB M HMX IPEBPALICHUN:
neMoHcTpanus Tabiun «llepuoguueckas cuctemMa XUMHYECKUX adnemeHToB JI. .
MenneneeBay, U3ydeHHE MojeNied KPUCTAJUIMYECKUX PEHIETOK, HaOMIoJCHUuE U
OTMCaHUE JEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCHIA
BOJIOPOJA B MPUCYTCTBUMU KATAIM3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCATHHOTO WHIWKATOpA, pEeaKIMd HMOHHOTO OOMEHa),
MPOBEJICHNE TTPAKTUUECKON paboThl «BiausHue pa3nuuHbX (PaKTOPOB Ha CKOPOCTh
XUMHYECKON pEaKLIUN».

Pacuérnble 3anaumn.

Pacuétsl 1O ypaBHEHUSIM XUMHUUYECKHUX pEAKIUA, B TOM YHCIE
TEPMOXUMHUYECKHAE PACUYETHI, PACUETHI C HMCIOJIB30BAHHEM IIOHSTHS «MaccOBas
JIOJISI BELLIECTBAY.

Heopranuuyeckasi Xumust

Hemerammer.  Ilonoxenne HemeraiuioB B llepuonuueckor  cucreme
xuMuueckux sneMmeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3znueckre CBONCTBA HEMETAIOB. AJUIOTPOIUS HEMETAIOB (Ha MpuMepe
KHCJIOpOa, cepbl, hochopa u yriepoaa).

XUMUYECKUE CBOMCTBA BAaXKHEWIIIUX HEMETAJUIOB (TaJlOT€HOB, CEPbI, a30Ta,
dochopa, yriepoga U KpeMHHs) W HX  COCAMHEHUU  (OKCHJIOB,
KHCJIOPOJICOJIEPKAUIUX KUCIIOT, BOAOPOAHBIX COEIUHEHHUI ).

[IprMeHeHre BaXKHEUIINX HEMETAIUIOB U UX COEAUHECHU M.

Merannel. I[lonoxenne MeraioB B llepuonnueckon cucTeMe XMMHYECKUX
sanemenToB [[. . MenaeneeBa. OcoOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0YEK
aToMoB MeTayioB. OOume ¢guznueckue cBorcTBa MeTauioB. CruiaBbl METaJIOB.
DIEKTPOXUMHUYECKUN PAJT HAIPSIKEHUI METaJIOB.

XUMUYECKUE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaluil, KaJbIUi,
Mar"ui, aTfOMUHUH, LIUHK, XPOM, JKEJI€30, ME/Ib) U UX COEJIMHEHUH.

OO6mme cnocoObl MoayueHus MetaioB. [IpumeHeHne MeTaioB B OBITY H
TEXHUKE.

DKCNEPUMEHTAIIbHBIE METOJbl M3YUYE€HUS BEHIECTB M HUX NPEBPALICHUN:
U3y4YEHUE KOJUIEKIMM «MeTaubl U CIUIaBbl», 00Pa3l0B HEMETAIUIOB, PELICHUE
AKCIIEPUMEHTAIILHBIX 3aJ]a4, HAOJIO/ICHUE W OINHCAHHE JEMOHCTPAIMOHHBIX U
J1a00paTOPHBIX OMBITOB (B3aMMOJACHCTBUE THUIPOKCHA ATIOMHUHUS C pacTBOpaMu
KHUCJIOT U IIEJ0UeH, KAYECTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

Pacuétnrble 3anaun.



Pacuérbl macchl BemiecTBa WM 00bEMa ra3oB MO HU3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WM OOBEMY OJHOTO U3 YYacTBYIOUIMX B pPEaKIMH BELIECTB,
pacu€rsl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OAHO
U3 BEUIECTB UMEET IPUMECH.

XuMHSA U KU3Hb

Ponp xuMum B oOecreueHUH 3KOJIOTHYECKOM, PHEPreTUUeCKON U MHUIIEBOM
0e301acHOCTH, Pa3BUTHU MeAUIMHBL. [loHATHE O Hay4HBIX METOJax MO3HAHUs
BELIECTB U XMMUYECKUX PEAKIIHM.

[IpencraBnenuss 00 OOHMX HAy4YHBIX MNPUHLHUIAX [MPOMBIIIJICHHOTO
NOJIyYeHUS] BaXKHEHIINX BEIIECTB.

UenoBek B MHpE BELIECTB W MATEPUANIOB: BAXKHEHIINE CTPOUTEIbHBIC
MaTepuaslbl, KOHCTPYKLIMOHHBIE MaTepuasbl, KpPacKH, CTEKJIO, KEpaMHKa,
MaTepHasibl ISl 3JEKTPOHUKH, HaHOMATEpHAJIbl, OPraHUYECKUE U MHUHEPAIbHBIE
ya0OpeHus.

Xumus W 3J0pOBbE YEJIOBEKA: NpaBWJia HMCHOJIB30BAHMS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuja 0€30MaCHOTO UCIOJIb30BAHUS MPENapaToB OBITOBOM XUMHH
B MOBCEIHEBHOW KU3HM.

MexnpeaMeTHble CBs3U.

Peanuzanuss  MeXNpeaMeTHBIX  CBS3€d TpU  HU3yuYeHUHM OoOmed o
HEOpraHW4ecKol XuMHuH B 11 Kiacce ocylIECTBISETCS Yepe3 UCIOJIb30BAaHUE KAK
OoOlIMX €CTECTBEHHO-HAYyYHbIX MOHSATHUH, TaK W T[OHATHWA, SBJISIOLIUXCS
CUCTEMHBIMU JJI OT/ACJIbHBIX PEMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01re ecTecTBEHHO-HAayUHbIE MOHATUSA: Hay4YHBIM (AaKT, TMIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHHTE3, KIacCUpUKaLUs, I[EePUOJUYHOCTh, HAOII0ICHHUE,
JKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBJICHHE.

duznka: MaTepusi, SHEPrusi, Macca, aToM, AIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, pAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUUECKUIN YPOBEHb, BELIECTBO, TEJO,
00BEM, arperatHoe COCTOSIHHE BEIIECTBA, (PU3UUECKHE BEIUYUHBI U €IUHULIBI UX
U3MEPEHHUs, CKOPOCTb.

buonorusa: kierka, opraHu3M, SKocHcTeMma, Ouocdepa, Makpo- U
MUKPORJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadus: muHepasbl, TOPHBIE MOPOABI, MOJIE3HBIE MCKOMAeMble, TOILIUBO,
pecypchl.

TexHoyorus: XMMUYECKasi MPOMBIIUIEHHOCTb, METAJLUIYpPIHsi, POU3BOJICTBO
CTPOUTEIBHBIX MAaTEpPHAIOB, CEIbCKOXO3SMCTBEHHOE IMPOU3BOJCTBO, IHILIEBAs
OPOMBIIUIEHHOCTh,  (papMaleBTHYECKasi  MPOMBILUIEHHOCTb,  MPOU3BOJICTBO
KOCMETUYECKHUX TMpEenapaToB, NPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEepHUaJIOB,
AJIEKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMBI I10 XMMHWN
HA BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJbTaraM OCBOEHUS
oOydJaronMMucs MporpaMM CpeaHero oOmero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHBIM MW MOpeAMETHbIM). HaydHo-MeToauuyeckol OCHOBOW s
pa3pabOTKH TIAHUPYEMBIX PE3YJIBTaTOB OCBOCHUS MPOTPAMM CPEIHETO OOIIero
00pa3oBaHUs SABJSETCS] CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cootBeTrcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOJIXOAOM B CTPYKTypeE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha YPOBHE CPEIHErO
00111er0 00pa3oBaHUs BBIICICHBI CICAYIONINE COCTABISIONIME:

OCO3HaHUE OOYYAIOMIMMUCS POCCUUCKOW TpakIaHCKOW HWJEHTUYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO;

HaJU4Yue MOTUBAIIUU K O0yUYECHUIO;

[[EJICHANPABJICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTU HAa OCHOBE
KJTFOUEBBIX IIEHHOCTEW U MCTOPUUYECKUX TPaaUIIMiA 0230BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYYaroIIMXcsi PYKOBOJICTBOBATHCSI B CBOEH
JEATEIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, MPUCYIIMMHU I€JI0CTHOM
CHUCTEME XMMHYECKOT0 00pa30BaHUs;

HaJM4Yue MPABOCO3HAHUS IKOJOTHYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
€U U CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pe3yibTaThl OCBOCHHS MpeaMera «XHUMUsS» JOCTUTAIOTCA B
€MHCTBE Y4YeOHOM M BOCHHUTATEIBHON JIESITEIHBHOCTH B COOTBETCTBUU C
T'YMaHUCTHUYECKUMH, COUUOKYJIbTYPHBIMHU, JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU
U HaealaMd POCCHUUCKOTO TPaKJAHCKOTO OOIIECTBA, MPUHSTHIMU B OOIIECTBE
HOpMaMH ¥  TPaBWIAMH  TIOBEJCHUS,  CIOCOOCTBYIOIIMMH  MpOIECcCaM
CaMOITO3HAHUs, CaMOpPA3BUTHS W HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
o0yJarommxcs.

JInyHOCTHBIE PE3yIbTAaThl OCBOEHUS MpeaAMeTa «XUMHS» OTPaXKaloT
c(hOpMUPOBAHHOCTh OIBITA [MO3HABATEILHOM M MPAKTUUYECKOW JesTeTbHOCTU
0o0yyaroImuxcs Mo peanu3aluy NIPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCJIE B
YacTu:

1) rpaxaaHCcKOro BOCIUTAHMS .

OCO3HaHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIITMOHHBIX TIpaB U 00SI3aHHOCTEH,
YBaKCHHS K 3aKOHY U MTPABOIIOPSIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMax W TMpaBUWJIaX MEXKIMYHOCTHBIX
OTHOIIIEHUN B KOJUICKTHUBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOM JAESATENBHOCTH MpPU CO3AAHUHU
y4eOHBIX MPOEKTOB, PELICHUN yYE€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh WM IPUHUMATb MOTHUBBI, HAaMEPEHMs], JIOTUKY MU
apryMEHTHI IPYTUX IPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUA:

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAaCJEJIUI0
OT€UYECTBEHHON XMMUH,;

yB@XEHUS K TMpOIlecCy TBOpPUECTBA B 00JACTH TEOPUH U MPAKTUYECKOTO
OPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHUSI HayKH €CThb pe3yJbTaT
JUINTEIbHBIX ~ HAONIONEHUHM, KpPOMNOTJIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
IOCTOSIHHOI'O TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpECa M I03HABaTEIbHBIX MOTHBOB B IIOJYYEHHUH M TOCIEAYIOIIEM
aHajau3e MHPOPMaLUU O MEPEIOBBIX JOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOr0 MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IOBEJEHUWE M MOCTYNKH CBOMX TOBapHILEH C
NO3ULMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE TMOCIEACTBUI 3THX
IOCTYIIKOB;

4) dpopmMupoBaHuS KYJIbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEH 370poBOro M 0Oe3omacHOro oOpa3a KHU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIEHHUSI K COOCTBEHHOMY (DHU3HMYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOIO/IeHHsT TpaBujl OE30MacHOro OOpallleHUusT C BEUIECTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOM JAEATEIBHOCTH;

IOHMMaHUs LEHHOCTH NPAaBWJI WHAMBUAYAJbHOTO M  KOJUIEKTUBHOI'O
0€3011acCHOTO MOBEICHUS B CUTYalUsIX, YTPOXKAIOIINX 3JOPOBBIO U KU3HHU JIFOJEH;

OCO3HaHUs MOCIEACTBHIA W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YIOTpeOieHUs
AJIKOT0J15, HAPKOTUKOB, KypEHUS );

5) Tpy10BOIro BOCIUTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEOBATEIbCKOM
NEeATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  JAPYrHMX BHJAAX
NesTENbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE Y4YacTUE B PEIICHUM TMPAKTUYECKUX 3ajay
COLIMAJIBHOM HAIIPaBJIEHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);



WHTEpeca K MPAKTUISCKOMY M3yUYCHHIO Mpodeccrii pa3iuyHoro poja, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI MO0 XUMUH;

YBaXKEHHUS K TPYAY, JIOJISIM TpyJia U pe3ysibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAJIbHOH TpPaeKTOPUH
obpaszoBaHusi, Oymaymiel mnpodeccur W peanu3alid COOCTBEHHBIX J>KM3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMHU, UHTEPECOB U
noTpeOHOCTEN 00IIeCTBa;

6) ’K0J10r14eCKOro BOCIIMTAHMS:

AKOJIOTUYECKH I1€JIECO00Pa3HOr0 OTHOIICHUS K MIPUPOJAE, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAHMS TJIO0AJTBHOTO XapakTepa SKOJOTMYECKUX MPOOJIeM, BIMSHUS
SKOHOMHUYECKHUX IMPOIIECCOB HA COCTOSIHUE MPUPOIHON U COITUATIBHOM CPEJIbI;

OCO3HAaHHS HEOOXOAMMOCTH HCIOJIB30BAHUSA JOCTHOKCHUH XHMHUHU IS
pelIeHust BONPOCOB PallMOHAIBHOTO MPUPOOTOJIb30BAHHUS;

AKTUBHOT'O HEMPUATUS JACHCTBUM, TPUHOCAIIUX BpEA  OKpYXKaIOIIEH
IMPUPOJHON Cpelie, YMEHHS IPOTHO3UPOBATh HEOJArompHATHBIE SKOJOTHYECKHE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJUYusl Pa3BUTOrO SKOJIOTHYECKOTO MBIIUICHUS, IKOJIOTUYECKON KYJIBTYPHI,
OTIBITA JeATEeIIbHOCTH AKOJIOTUYECKOMN HaIlpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaThCSI UMM B ITO3HABATEJIILHOM, KOMMYHUKATHBHOW M COIUAIBHOM
MpPaKkTUKE, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTUBOCTOSTH HUJEOJOTUU
xemodoouu;

7) HUEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAaHUSl CHeUUKA XUMHUU KakK HayKd, OCO3HaHHUS €€ poJu B
GbopMUPOBAaHUM PAIMOHATILHOIO HAYyYHOTO MBIIIJICHUS, CO3JaHUU I€JIO0CTHOTO
NpEACTaBICHUS] 00 OKpYKalollleM MUPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuu TpobJieM COXpaHEHUs
IIPUPOJIHOTO PAaBHOBECHS,

yOSKIEHHOCTH B  OCOOOW 3HAUUMOCTH XUMHUHM JUIsI COBPEMEHHOM
IUBWIN3ALUU: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJH B
CO37JaHUU HOBOW 0a3bl MaTepuaIbHON KYJbTYpPbl, PEIICHUH TJI00ANBbHBIX MPOOJIEM
YCTOMYMBOT'O PAa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, IHEPIeTUYCCKOM, MUIIICBON U
AKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTHU MEIMIIMHBI, 00ECTICYCHUN YCIOBUU
YCHEUIHOTO TpyAa M DOKOJOTMYECKH KOMGMOPTHOM KU3HM KaXKIOro ujeHa
00IIIeCTBA;

€CTeCTBEHHO-HAyYHOW TPAMOTHOCTH: TIOHMMaHHUSI CYIIHOCTH METOJIOB
MIO3HAHUS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



MoJIy4aeMble 3HAHWS JIJIS aHAIN3a U OOBSICHEHUS SBJIICHUN OKPY’KAIOIIET0 MHUpPa U
ITPOUCXO/ISIINNUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITFOYCHHS Ha
OCHOBE HAyYHBIX (AKTOB M MMEIONUXCS JAHHBIX C MBI IOTYYCHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIFHO UCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
perieHus Ipo0JIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TO3HAHUIO M UCCIIEIOBATEIbCKON AESITETbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO |
caM0o00pa30BaHUI0, K AaKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHMA 1O XUMHUH B
COOTBETCTBHUH C )KU3HEHHBIMH MOTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSIM TpyZia B Pa3IUYHBIX cdepax mpodhecCHoHATbHOMI
JeSTETHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MetanpenmeTHble pe3yabTaThl OCBOCHMsI Y4eOHOro IMmpeaMera «XHUMHUs» Ha
YPOBHE CpeIHero o0uiero 00pa3oBaHus BKIHOYALOT:

3HAYUMBIE  JUIS (GbopMHpOBaHUA  MHPOBO33PEHUS oOy4Jarommxcs
MEXIUCHUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOLIEHAYYHbIE TOHATHS, OTpPa)Karolue
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUUPUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPIHsl, SIBJICHUE,
npoliecc, CUCTEMa, HAyYHBIM (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEopHusl, UCCIIEJ0OBAHNE, HAOIIOCHUE, U3MEPEHUE, SKCIIEPUMEHT U APYyTHUE);

yHHUBEpCaJbHble yueOHbIe NEHCTBUS (MO3HABaTelbHbIE, KOMMYHUKAaTUBHBIC,

pEryJIsTUBHBIE), o0ecrieunBaIne dbopmupoBanue (GyHKIMOHATBHON
IPAaMOTHOCTH M COLUANIbHON KOMIETEHIIMU 00yYaronInxcs;
CIIOCOOHOCTB o0yyarommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS M YHHBEPCAIbHBIE y4eOHbIE
NEUCTBUSA B IIO3HABATEIBHON M COLIMAIBHON MPAKTHUKE.

MeranpeaMeTHbIE pPE3yJIbTaThl OTPAXKAKOT OBJIAJICHUE YHHUBEPCAIBHBIMU
y4eOHBIMH  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH U  PEryJSITUBHBIMU
NEUCTBUSAMH.

OBaanenue YHHBEpPCaJIbHBIMH y4eOHBIMH M03HABATEIbHBIMU
AeCTBUAMM:

1) 6a30Bble JJOrHYecKue AeCcTBUSI:

CaMOCTOSITENIbHO  (hopMynHpoBaTh W aKTyaJU3UpOBaTh  Mpobiemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENCIATh LENH ACATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH UX
JNOCTUKEHUsL, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C IIOCTABICHHBIMU LICIISIMU;

WCIIOJIB30BaTh IPU OCBOCHUM 3HAHMM NPHUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJIEJATh XAPAKTEPHBIE NMPU3HAKU TOHSATUM M YCTAHABIMBATH WX B3aUMOCBS3b,



UCITIOJIb30BaTh COOTBETCTBYIOIINE TIOHITHS NIl OOBSICHEHUS OTAEIBHBIX ()aKTOB U
SIBJICHUM;

BHIOMpATh OCHOBaHUS M KPUTEPUU I KIacCUPUKAIIMKU BEIIECTB U
XUMHUYECKUX PEaKINii;

YCTAaHABJIMBAaTh MPUYMHHO-CJIEJACTBEHHBIE CBS3M MEXKAY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE pacCyXaAeHUs (MHIAYKTUBHBIC, JCAYKTUBHBIC, TIO
AHaJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M IPOTUBOPEUUS B pPacCMaTPUBAEMBIX
SBJICHHSIX, (DOPMYITHUPOBATH BBIBOJIBI M 3aKIIFOUCHUS,;

MPUMEHSTH B MPOLIECCE TTO3HAHUS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIENH, MPEOOPA3OBHIBATH MOJIEIBHBIE MPECTABICHUS — XUMUYECKUI
3HaK (CMMBOJI) OJJIEeMEHTa, XuMudeckas (opmyna, ypaBHEHHE XWMHUUYECKOU
peakiuyu — TMpU PEHICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIC MOJEJIBHBIC MPEICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
NPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUYECKUX PEAKIIUMN.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE 1eHCTBUSI:

BJIQJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
peaKiuii;

(dbopMyIHpOBATH 1IEJIM U 33a/1a4U UCCIIEI0BAHMS, UCTIOJIb30BATh MOCTABICHHBIE
U CaMOCTOSTEIHHO C(OpMYIHMpPOBaHHBIE BOIPOCHl B KAa4YeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JiJiE (POPMHUPOBAHUSI THUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKQ3bIBAEMBIX CYXKICHUIA;

BJIQJIETh HABBIKAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUA U IPOBEACHUS
YYEHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 332 XOJI0M
mpoIriecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ysbTar, (PopMyIHpOBaThH
000011IeHNS ¥ BBIBOBI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIAHHON paboTe;

NpuoOpeTaTh OMNBIT YYEHUUYECKON HCCIENOBATENbCKOM U MPOEKTHOU
NEATEeIbHOCTH, MPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a]ay, IMPUMEHEHHUIO pa3IM4YHbIX
METOJ 0B MTO3HAHMUSI.

3) pabora ¢c nunpopmaunueii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHMKAX HWHopMamuu (Hay4dHO-
NOMyJIsIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBbIE MOCOOUS,
pecypcbl HTepHeTa), aHamM3upoBaTh UHPOPMALIMIO PA3IMYHBIX BUAOB U (GHOpM
peJICTaBIICHHUS, KPUTUYECKU OILICHUBATh eé JIOCTOBEPHOCTH "
HEMPOTUBOPEYUBOCTH;



(GopMynupOBaTh 3alpPOChl U MPUMEHATH PA3JIMYHBIE METOAbI MPU MOUCKE U
orObope wuH(poOpManMu, HEOOXOAMMOW i1 BBIINOJHEHUS Y4YEOHBIX 3a4ad
OIPENEIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3JIUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTHUMalbHYI0  (OpMy  MPEACTABICHHUS
uHdopmaiuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIULBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAy4yHBIM $3bIK B KadecTBe CpeAcTBa Ipu padore ¢
XUMHUYECKOM HMH(pOpMaIMeil: NpUMEHATh MEXNpeAMeTHble ((pusnueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (POpMYJIbl, 800pEeBHATYPbI, HOMEHKIIATYPY;

UCIOJB30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HaIJIIHOCTH.

OgByageHne YHUBEPCAIbHBIMA KOMMYHMKATUBHBIMHU AeHCTBUAMM:

3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIAEMOU TeMbI B XOJ€E AHUAJIOra U/WUiu
IUCKYCCUH,  BBICKa3blBaTh  HJeH, (OPMYyJIHpPOBATb CBOU  IPEAJIOKEHUS
OTHOCHTEJILHO BBINOJHEHUS IPEIIOKEHHON 3a/1a4H;

BBICTYNATh C MpPE3EHTAIMEl pe3ylbTaTOB I1O3HABATEIBHOW AESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBbHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIMOJIHEHUU
XUMHUYECKOTO 3KCIEPHUMEHTA, MPaKTUYECKOW paboThI MO HCCIEI0BAaHUIO CBOWCTB
U3y4aeMbIX BEILIECTB, peajau3aliuy y4eOHOTo MpoekTa U (GOopMyJINpPOBATH BBHIBObI
0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MyTEM COINIACOBAHUS MO3ULUN B
X0J1€ 00CYXACHUS U 0OMEHa MHCHUSIMU.

OgJy1aieHNEe YHUBEPCATbHBIMHU PeryJIsTHBHBIMH ACHCTBUAMM:

CaMOCTOATENIbHO IIJJAHUPOBATh M OCYIIECTBIIATH CBOIO I103HABAaTEIbHYIO
NEeATENbHOCTh, ONpenessis €€ Leaud W 3aJadyd, KOHTPOJIMPOBATH U IO MEpe
HEOOXOJAMMOCTH KOPPEKTHPOBATh MpeJjiaraéMblii aJlfOPUTM JACUCTBUI TpHU
BBIMIOJJHEHMM Y4E€OHBIX M HCCIIEIAOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ GdeKTUBHBIA CMOCOO0 WX pelIeHHs C YYETOM IMONYYeHHUS HOBBIX 3HAHHM O
BELIECTBAX U XUMHUYECKUX PEAKLUSIX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH NEATEIBHOCTH HAa OCHOBE CaMOaHAJIA3a
Y CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMS Kypca «OpraHuueckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUM O XHUMHYECKOH  COCTaBIISIOINICH
€CTECTBCHHO-HAyYHOM KAPTHUHBI MHpPa, POJIM XHMUUA B IIO3HAHUU SIBJICHUU



Opupoasl, B  (QOPMUPOBAHWMU MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTU, HEOOXOIUMOM JIJI PEUICHHUS MPAKTUYECKUX 3a]1a4
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/J0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOTIOJIATAIOIINE TOHSTUS (XMMHUYECKUWA DJIEMEHT, aToM, JJICKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTh, AJIEKTPOOTPULIATEILHOCTh, XUMHYECKas
CBs3b, CTPYKTypHas (opmyna (pa3BEpHYTas W COKpaII€HHAs), MOJb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, YIIIEPOIHBIN CKeleT, (YyHKIMOHANbHAS TPYIIIa,
paauKan, U30Mepus, U30MEPhbl, TOMOJIOTMYECKUM PsiJl, TOMOJIOTH, YTIEBOIOPOIbI,
KHCJIOPOJ U a30TCOJAEpXkAIIUe COCIUHEHUS, MOHOMEp, MOJUMEp, CTPYKTYypHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI (TEOPUS] CTPOCHUS
oprannyeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKHHN SI3bIK XUMHU, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXale B OCHOBE MOHUMAHHS NPUYMHHOCTH W CHUCTEMHOCTH XHMHUYECKHX
SABJIICHUM, (PAKTOJIOTMYECKHUE CBEJECHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU U
0€30MaCHOM HCMOJIb30BAHUM BAXXHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKOMN JeATEeTbHOCTH YEI0BEKa;

c(OpMHPOBAHHOCTh YMEHHM BBISBIATH XapaKTEPHBIE MPHU3HAKH TOHSITHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHUS IMPU
OMHUCAaHUU COCTABA, CTPOCHUS U IPEBPAIICHUN OPTAHUYECKUX COEAUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY IS
COCTAaBJICHHSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYECKMX BEMIECTB W YpaBHEHUH XUMHUYECKUX PEaAKIUH,
W3TOTaBIIMBATh MOJIENIM MOJIEKYJ OPTaHUYECKUX BEHIECTB MJI WILTIOCTPAIlUU UX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAIJICKHOCTh H3YUYEHHBIX
OpPraHMYECKUX BEIIECTB IO HUX COCTaBY U CTPOCHHUIO K OMNPEICIEHHOMY
KJIacCy/Tpynne CcoequHeHu (yrieBOAOpPOAbl, KHUCJIOPOA M a30TCOAEprKallue
COCIMHEHMS, BBICOKOMOJICKYJIIPHBIE COEJUHEHUs), JlaBaTh MM Ha3BaHUS IO
cucrematudeckor Homenkinarype (IUPAC), a Taxke NPUBOIUTH TPUBUAIIBHBIC
Ha3BaHUS OTACJIbHBIX OPraHUYECKUX BEIIECTB (ITHIIEH, MPOMWIECH, alleTUJICH,
STUJICHTJIMKOJb, TIULepUuH, (peHois, dopMmanpaeruj, areTaibAeruja, MypaBbUHas
KHCJIOTA, YKCYCHAsi KUCJIO0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, TIII0K03a,
bpykTO3a, Kpaxmall, IeJUTI0103a, TJIUIIHH);

c(hOpMUPOBAHHOCTh YMEHUS ONPEACNSTh BHIBl XUMHUYECKOM CBS3U B
OPTraHUYECKUX COCANHEHUSIX (OAMHAPHBIC U KPaTHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATHh TIOJOXKECHHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 11t 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHS MACChI BEIIECTB;

c(OpMHPOBAHHOCTh ~ YMEHUH  XapakTepu3oBaThb  COCTaB, CTPOCHUE,
dusznueckue M XUMUYECKHE CBOMCTBAa TUIWYHBIX MPEICTABUTENCH pPa3IMUHbIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJIEH, MPOIWUJIEH, alleTUJICH,
Oyraauen-1,3, metunbyraauen-1,3, O€H30JI, METAHOJ, 3TAHOJ, ATHJICHIJIUKOJIb,
rIIMIepyH, (EeHo, aleTalbIeTH, MypaBbHUHAs M YKCYCHAasl KHCIIOTHI, TJIIOKO3a,
KpaxmaJi, IeJUTI0JI03a, aMIHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXKIYy HHUMH YPaBHECHHUSMH COOTBETCTBYIOIIMX XHMHYECKHX PEAKIUH ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hopMy;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKH YTIJIEBOIOPOIHOTO
Ceipbs (HedTh, TPHUPOTHBIA Ta3, Yyrojib), CIHOCOOBI WX MEepepabOTKH U
PaKTUYECKOE TPUMEHEHHE MMPOAYKTOB IMepepaboTKH;

c(OpMHPOBAHHOCTh YMEHHM MPOBOJIUTH BBIUKUCIEHUS MO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIU MPOIYKTa
peaKkmuy IO W3BECTHBIM Macce, O00BEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEIIECTB WJIU TIPOYKTOB PEAKITUH);

c(OpMHPOBAHHOCTh yMEHHUH BJAJETh CHUCTEMON 3HAaHUM 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUs, UCIOIb3YEMbIX B XUMUU TIPU U3YUYEHUU BEIIECTB U
XUMUYECKUX SBJICHUN (HaOII0IeHNe, M3MEPEHHUE, IKCTICPUMEHT, MOJICIIMPOBAHHE),
UCIIOJIB30BaTh CHUCTEMHBIC XUMWYCCKHC 3HAHUS JUIA TPUHATHS PCIICHWHA B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallMAX, CBS3aHHBIX C BEHIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUja MOJIb30BAHUS XHMUYECKOM
MOCY/ZI0OM U J1abOpaTOpHBIM O0OpPYJAOBAaHHUEM, a TaKXKe IMpaBwiIa OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSIMH 1O BBIIOJHEHHUIO J1aOOpPaTOPHBIX
XUMUYECKUX OIBITOB,;

c(hOPMHPOBAHHOCTh yMEHUH TUIAHUPOBATh W BBINOJHATH XUMHYCCKHUI
AKCIIEPUMEHT (IIpEeBpallleHHs] OPraHUYECKUX BEIIECTB MPU HArPEBaHUH, MOJTyUEHUE
STUJIEHAa M W3YYCHHE €ro CBOMCTB, KAaueCTBEHHbIE pPEaKIUU OPraHuYeCKUX
BEIIECTB, JCHATypalusi OCIKOB MPH HArpEeBaHWHU, I[BETHHIE pPEaKIMH OEIKOB) B
COOTBETCTBHUM C TMPAaBWJIAMH TEXHUKH OE30MaCHOCTH TIpU OOpaIIeHUU C
BELIECTBAMU U J1AOOPATOPHBIM O0OpPYAOBaHUEM, MPEIACTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCIEpPUMEHTa B (opMe 3amucH ypaBHEHHH COOTBETCTBYIOIIHUX
peaknuii 1 GopMyIMPOBATH BEIBOABI HA OCHOBE 3THUX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIU3UPOBATh XHUMHYCCKYIO
uHpopMaIMio, TMOJy4aeMyl0 W3 pa3HbIX MCTOYHUKOB (CpEJCTBa MacCOBOM
uHdopmaruu, aTepHeT 1 Apyrux);



cOPMHPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECKH
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEITEIIBHOCTH B LEJAX
COXpPAaHEHUSI CBOETO 3JI0POBbSI M OKpYXKarolleld MNpUPOHON Cpebl, OCO3HABATH
ONACHOCTh BO3ACHCTBUS Ha >KUBBIC OPraHU3Mbl OIPEIEIEHHBIX OPraHUYECKHUX
BCILIECTB, MOHMMas cMbIca Tokazarens [1/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAIlCHUsT HMX BPEIHOTO BO3JEHCTBUS Ha OpPraHU3M
YEJIOBEKA,

JUIs OOYYArOIIUXCs ¢ OrPaHUYEHHBIMHA BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHHUE
IPUMCHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOAAaX ITIO3HAHWS BEIICCTB U
XUMHYECKUX SBJICHUML;

JUISL CJIENBIX M CJIIA0OBUISIIMX OOYYalIIMXCs: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cHcTeMy oOo3HaueHui JI. bpaiis mis 3anmucu XuMHUYeCKuX

bopmy.
11 KJIACC

[IpeameTHBIe pe3yabTaThl OCBOEHUsA Kypca «OOmass u HeopraHuveckas
XUMUSD OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOHW COCTaBJISIONICH
€CTECTBCHHO-HAyYHOM KAPTUHBI MHpPA, POJIM XHMUUA B TIO3HAHWUU SIBICHUU
Opupoasl, B  (QOPMUPOBAHWMU MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON IPAaMOTHOCTU, HEOOXOIUMOM JIJIs PELICHHUS MPAKTUYECKUX 3a]1a4
U DKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOUIEHUSI K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHUYECKUH JJIEMEHT, aroMm, u3orom, S-, pP-, d-
AJIEKTPOHHBIE OPOUTANU aTOMOB, HWOH, MOJIEKYJia, MOJIb, MOJIIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHULATEIIBHOCTD, CTENIEHb OKUCJICHUS, XUMUAUYECKas CBA3b
(koBaJieHTHAs, MOHHAsA, META/NINUECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKAs PEIIETKa,
TUNBl ~XUMHUYECKUX  PEAKIMH, PacTBOpP, DIJIEKTPOIUTHI,  HEIJIECKTPOJIUTHI,
ANEKTPOIUTUYECKAsT JUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON pEeaKIMu, XUMHUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
DJIEKTPOJIUTUYECKOW AUCCOUMAlnM, nepuoanueckund 3akoH [[. M. Menpgeneesa,
3aKOH COXPaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHECHUSI W MPEBpPAIICHUS] SHEPTUH
Py XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHMMAHUS NPUYMHHOCTH H
CUCTEMHOCTH XWMHUYECKHUX SIBICHUH, (PAKTOJTOTHYECKHUE CBEICHUS O CBOWCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM UCTOJIb30BAHUM BAKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUUYECKOMN EITEILHOCTH YEIIOBEKa;



c(OpPMUPOBAHHOCTh YMEHHM BBISBIATh XapaKTepHblEe NMpPHU3HAKU TOHSATHH,
yCTaHaBJIMBAaTh UX B3aWMOCBSI3b, HUCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONMMCaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPALLECHUN;

c(OPMUPOBAHHOCTh YMEHHMI HCHOJB30BaTh XHMHUYECKYI0 CHMBOJMKY MJIs
cocraBieHUss (OpMyJl  BELIECTB W  ypPaBHEHUH XMMHMUYECKHUX  PEaKIH,
cuctemarnueckyto HomeHkaarypy (IUPAC) u TpuBnanbHbie Ha3BaHUS OTAEIBHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHbld ra3, YIJIEKUCIbId ra3, aMMHUak, raméHas
U3BECTh, HETAIIEHAsI U3BECTh, INTHEBAS COJA, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN OMPENENSITh BaJICHTHOCTh U CTEIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHUSIX PA3IUYHOrO COCTaBa, BUJ XMMHUYECKOU
CBsI3M (KOBaJIEHTHAasl, MOHHAs, METAJUIMUECKas, BOJOPOJHAs) B COCIUHEHUSX, TUI
KPUCTAJUIMYECKON PEMIETKM KOHKPETHOIO BELIECTBA (aTOMHAas, MOJIEKYJISIpHad,
MOHHAs, METAILIMYECKAs1), XapaKTep Cpelbl B BOAHBIX pacTBOPaX HEOPraHUYECKHUX
COCJIMHCHMI;

c(OpPMUPOBAHHOCTh yMEHUI yCTaHaBJIMBAaTh IPUHAIEKHOCTD
HEOPraHWYECKUX BEILIECTB IO HX COCTaBY K OIpEneIEHHOMY Kilaccy/rpymnmne
COEIMHEHMH (MPOCThIE BEUIECTBA — METAJUIbI M HEMETAJIbI, OKCUbI, OCHOBAaHHUSI,
KHUCJIOThI, aM()OTEPHBIE TUAPOKCU/IBI, COJH );

c(OpPMUPOBAHHOCTh YMEHHUN PACKPHIBATh CMBICI MEPUOIUYECKOrO 3aKoHa /[,
N. MenaeneeBa u J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0OBICHUTEIbHYIO
U IIPOTHOCTHYECKYIO (PYHKIUU;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHYECKHX 3JIeMeHTOB |—4 mnepuonoB Ilepuoguueckoil cucTeMsl
XUMu4eckux sieMeHToB JI. M. MeHnpaeneeBa, MCHONIB3YysS IOHATUS «S-, P-, d-
AIIEKTPOHHBIE opouTanm, «3HEPreTUYECKUe YPOBHI, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKUX DJIEMEHTOB M MX COEIMHEHUN
10 neprojaM u rpynmnam Ilepruoaudeckoil cucTeMbl XUMHYECKUX 3J1IeMeHTOB /[]. M.
Menpeneena;

c(hOpMUPOBAHHOCTh YMEHHMH  XapakTepu3oBaTh (OMUCHIBATh)  OOIIKE
XUMUYECKAE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TI'€HETUYECKOM CBA3HM MEXKIY HEOPraHMYECKUMU
BELIECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLUI;

c(OpMHPOBAHHOCTh YMEHHUS KJIACCU(DUIMPOBATH XUMHUYECKUE DPEAKLIUHU IO
pa3IMyYHbIM IMpPU3HAKaM (YUCIY M COCTaBy pEarupyrollidx BELIECTB, TEIIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTEICHEH OKHCIICHHUS JJIEMEHTOB, OOpaTHMOCTH
pEeaKlMK, YYaCTHIO KaTaau3aropa);

c(hOpMHPOBAHHOCTh YMEHHM COCTaBJISATh YPABHEHMSI PEAKLUUA Pa3IMUHBIX
THUIIOB, MOJHbIE U COKPAIIEHHBIE YPABHEHUS PEaKIMii HOHHOrO 0OMEHa, yUUThIBas
YCIJIOBHSI, IIPY KOTOPBIX 3TU PEAKLUUU UAYT 10 KOHIIA;



cOPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUH, MOATBEPKIAIOIINE
KAYeCTBEHHBI COCTaB pPAa3JUYHBIX HEOPraHWYECKUX BEIIECTB, paclo3HaBaTh
OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKHUX
BEILIECTB;

c(OPMUPOBAHHOCTh ~YMEHHHM  pacKpbIBaTh CYIIHOCTb  OKHUCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHUS 3JEKTPOHHOro OanaHca
JTUX PEAKLINN;

c(OpPMUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKkiuu OT pa3INuHbIX (PAaKTOPOB; XapaKTep CMEIICHUS XMMHUUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHEro Bo3aencTus (nmpunuui Jle Hlatense);

c(OpMHPOBAHHOCTh YMEHUH XapaKTepu30BaThb XHMHUYECKHE MPOIIECCHI,
JeXKAlle B OCHOBE IPOMBIIIJIEHHOIO MOJYYEHHUS! CEPHOM KHUCIIOThI, aMMHAKa, a
Takke CHOPMUPOBAHHOCTH MPEIACTABICHUNH 00 OOIMX HAyYHBIX MPUHIUNAX U
AKOJIOTMYECKUX MPOOIeMaX XMMUYECKOr0 IPOU3BOJICTBA;

c(OpMHPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHUS C HCIOJIb30BaHUEM
MOHSITUSL «MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
OpU XMMHYECKUX PEaKIUSIX, MACChl BEIIECTBA WK 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOro 3¢ @deKkTa peakiuu Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MacChl
BELECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOopMUPOBAHHOCTH YMEHHI COOJIO/IaTh MPaBUIa MOJ30BAHUS XUMUUYECKOU
MOCY/JI0M U J1abOpaTOpHBIM O0OpPYJAOBAaHHUEM, a TaKXKe IMpaBmwiIa OOpalieHUs ¢
BEIIECTBAMHM B COOTBETCTBUM C MHCTPYKLHUSMHU MO BBITOJHEHUIO JaOOPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBINOJHATH XHUMHUYECKUN
AKCIIEPUMEHT (Pa3jloKeHHE MEePOKCHIa BOAOPOAA B MPUCYTCTBUU KaTaIU3aTOpa,
ONpPENCIICHUE CPEAbl PACTBOPOB BEUIECTB C IOMOIIBIO YHHBEPCAIBHOIO
UHAMKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMUMHUYECKOM pEeaKIvy,
peakMy MOHHOTO OOMEHAa, KayeCTBEHHBIE PEaKIUU Ha cyibQaT-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHS, PELIEHUE SKCIEPUMEHTAIBHBIX 3a/1ad I10
TeMaM «Metamey U «HeMmeramib»y) B COOTBETCTBHHM C NpPaBWJIAMH TEXHUKU
0€30MacHOCTH MpHU 00pallleHuH C BEUIECTBAMH U JIA0OPaTOPHBIM 000pPYAOBaHUEM,
OPEACTABIATh PE3YNbTaThl XUMUYECKOIO JKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOLIMX peakiuii U (OpMyIUpPOBATH BHIBOABI HAa OCHOBE
3TUX PE3YJIbTaTOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAJIU3UPOBATh XHUMHYECKYIO
uH(opMaIMIo, MONIYyYaeMyK U3 pa3HbIX HCTOYHHUKOB (CpelICcTBa MAacCOBOM
KOMMYHUKaIK, IHTepHEeT U Apyrux);



cOPMHPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECKH
1e7eco00pa3HOro MOBEIEeHUSI B OBITY M TPYJOBOM JAESTEIBHOCTH B LEIAX
COXpPAaHEHUSI CBOETO 3JI0POBbSI M OKpYXKArolled MNPUPOIHOM Cpeibl, OCO3HABATH
ONACHOCTh BO3/ICMCTBUS HA KUBBIE OPraHU3MBbl ONPEACIEHHBIX BEIIECTB, TOHUMAs
cmpicn mokazatens [IJIK, mosicHAT, Ha mpuMepax CrocoObl YMEHBIIEHUS U
peAOTBPAICHUS UX BPEHOTO BO3/ICHCTBUS HA OpPraHW3M YEJIOBEKA;

JUIs O0YYaroIIUXCs ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 3J0POBbSI: YMEHHE
IPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIMHBIX METOJAaX TO3HAHUS BEUIECTB U
XUMHUUYECKHUX SIBJICHUM;

JUISL CJIENBIX M CJIA0OBUISIIMX OOYYaOIIMXCS: YMEHHE MCIOJIb30BaTh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins ais 3amucu XuMHYECKUX

dbopmyt.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoummyecTBo yacon DjekTpoHHbIE (HHPPOBHIE)
i HanmeHoBaHue pa3/1e10B H TeM MPOrpaMMBbI Beero | 1/p wp 0Bpa3OBATELHbIE pecypehi
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYecKON XUMHUH
11 IIpeamer oprannyeckoil XuMmuu. Teopus CTpOeHUs 7 1 Bubnunoteka
Opranu4eckux coequnenuii A. M. Bytneposa LIOK https://myschool.edu.ru/
Hroro no pazgeny 7
Pa3pnen 2. YraeBoaopoasl
2.1 | IlpenenbHble yraeBOAOPOABI — AJIKAHBI 5 Eu6voTeKa
29 HemnpenenbHble yrieBOIOPOIBI: aJKESHBI, ATKAIUCHEL, 7 1 LIOK https://myschool.edu.ru/
ATKAHBI
2.3 | Apomaruveckue yrieBoA0POIbI 2
54 [TpupoaHbIe HCTOYHUKH YTIICBOAOPOIOB H X 4 1 Bubnunoteka
nepepaboTka LIOK https://myschool.edu.ru/
Hroro mo pazneny 18
Paznen 3. Kuciaopoacoaep:xauiue oprannyeckue coenHeHust
3.1 Cruptel. DeHon 6
3.2 | Anpperunsl. Kapb6onossie kucnotsl. CinoxHbIE 3(UPEI 2 EI,MOGKHE?J;SKj /myschool.edu.ru/
3.3 VYriaeBoanl 6 1 3
Hroro no pazgeny 14
Pasnen 4. A3oTcoaep:kaiye OpraHuvecKue coeIuHeHust
4.1 AMUHBL. AMUHOKHCIIOTHL. benku
Uroro no pazneny
Paszpnen S. BeicokoMoJIeKy IsIpHBIE COCAMHEHUS
5.1 [Tnactmaccsl. Kayuyku. Bosiokna 9 1 1
Hroro no pazneny
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 6



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KosuvecTBO 4acoB
Ne Hara DJIeKTpOHHBIE HU(POBBIE
Tema ypoka Koutpoabusie | IIpakTnuyeckue
n/n Bcero U3yYeHHusl | 00pa3oBaTeJbHbIE PECYPChI
padoTsl padoThI
IpexMer OpraHUYEeCcKOM XUMHH, €& Bbubnnoteka
1 1
BO3HHUKHOBEHHUE, PAa3BUTHE U 3HAUCHHE LOK https://myschool.edu.ru/
Teopus CTpOEHHUST OPraHUIECKUX
, p pu o E ) . Bubnunoteka
coenunennii A. M. Bytneposa, eé
yep LOK https://myschool.edu.ru/
OCHOBHBIE TIOJIOKEHHS
[Ipaktuueckas padbora Nel
3 «KauecTBeHHOE Onpe/iesicHre 1 1 bubnunoteka
yIIIepo/a, BOJAOPO/Ia ¥ XJIopa B LOK https://myschool.edu.ru/
OpPraHMYECKUX COCTUHECHUI
4 C 1 Bubnunoteka
OCTOSIHHE DJIEKTPOHOB B aTOME
P LLOK https://myschool.edu.ru/
5 DNEKTPOHHAS MPUPOJIa XUMUICCKUX 1 bubnuoteka
CBsI3ell B OPraHMYECKUX COEIMHEHUAX LOK https://myschool.edu.ru/
6 Krnaccugukanust opraHn4ecKux 1 Bubnnoteka
COeIMHEHUH LIOK https://myschool.edu.ru/
O06o6marommuii ypok 1o teme «Teopust
XAMHUYECKOTO CTPOCHHS
7 P o 1 Bbubnnoteka
opraHuveckux coeaunenuit. [Ipupozaa
P . pup LIOK https://myschool.edu.ru/
XHMHYECKUX CBsA3ei» BxoaHas
JUArHOCTHKA
IpenenbHbIC YIIeBOIOPOIbI-
g AIIKAHBL. DJIEKTPOHHOE U 1 Bubnnoteka

MPOCTPAHCTBEHHOE CTPOCHHE
AITKaHOB.

LOK https://myschool.edu

.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bubnuoTteka

9 I'omornoru u U30MephI aNKaHOB LIOK https://myschool.edu.ru/
10 Meran — npocTeliuil npeacTaBUTEIb Bubnunoteka
AJIKAHOB LOK https://myschool.edu.ru/
Pemenne pacyéTHBIX 33724 Ha BEIBO
11 (hopMyIIBI OgFaHI/I'IeCKOFOZLBeH_IeCTBa ni Bubnmoreka
MaCCOBOH JI0JIe XUMHUIECKOTO DJIEMEHTA LOK https://myschool.edu.ru/
Pemmenne pacy€THBIX 3a7a4 Ha BBIBO
12 (bopMyanopraaneCKofo Bemecma)1 Bubnunoteka
LIOK https://myschool.edu.ru/
IO MPOJYKTaM CrOpaHus
| Do -
FOMOJIOTHA H H30MEpHA LIOK https://myschool.edu.ru/
14 IMony4eHue, CBOWCTBA U MPHUMEHEHUE Bubnnoteka
AIIKEHOB LIOK https://myschool.edu.ru/
o
15 fﬁiﬁ;ﬁiﬁi&ﬁﬁj (_)iLITH c Bubnuotexa
D LIOK https://myschool.edu.ru/
16 AJKagueHsl Bubnnoreka
LLOK https://myschool.edu.ru/
17 AlleTHIeH 1 ero raMoJIOry. Bubnuoreka
LIOK https://myschool.edu.ru/
18 Perienne pacy€THBIX 3a7a4 Ha BHIBOJI bubnunoteka
(OpMyJIBI OPraHUYECKOTO BEIECTBA LLOK https://myschool.edu.ru/
19 | dHempemmasnymesorpoms BuGnworexa
QJIKEHEI, aJIKAJIHEHb] U aJIKMHEL ) LIOK https://myschool.edu.ru/
20 ApEHBI «apOMaTHYCCKUE BOJOPOIBI. bubnunoteka
BeH30I1 ¥ €ro roMoJIoru LLOK https://myschool.edu.ru/
21 CsolicTBa 6eH301a ero ramonoros Bubnnoteka
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LOK https://myschool.edu.ru/
29 [pupoIHbIE HCTOYHUKH Bubnunoteka
YTIIEBOZIOPOJIOB LIOK https://myschool.edu.ru/
Bubnunoteka
23 lepepaborica nedi. LIOK https://myschool.edu.ru/
I'enernyeckas CBsI3b yIrieBOAOPOAOB.
24| CTeopummamenoro xpomns BuGsoTe2
OPraHUYeCKHX COETUHEHHMH. LUOK https://myschool.edu.ru/
YrneBoaopoib»
KonTponbHas pa6ota Nel mo Teme :
25 «TEOPHsI XUMHYECKOTO CTPOCHHE Bubnunoteka
OPTraHUYECKHMX COEAUHEHHID. LOK https://myschool.edu.ru/
YraeBoaopoasl.
26 Cruptel 1 peHosbl. OHOATOMHBIC Bbubnnoteka
TpeIebHBIC CIIUPTHL. LIOK https://myschool.edu.ru/
ITony4yenue, xuMHU4ECKUE CBOMCTBA U
27 [IPUMEHEHNE OJHOATOMHBIX Bubnuoreka
I — LIOK https://myschool.edu.ru/
28 MHoroaroMHbl€ CIUPTEHI. Bubnmoreka
LOK https://myschool.edu.ru/
29 ®deHoNbI 1 apOMaTHYECKUE CITHUPTHI. Bubnuoreka
LIOK https://myschool.edu.ru/
Pemienune pacu€rHbIx 3a1a4 1o TeMe
30 Ha BLIBO,Z[I()bOpMYJ]I)I OpFiHI/I‘IeCKOFO Bubnuoreka
I LIOK https://myschool.edu.ru/
31 O600maronuii ypox 1o Teme Bbubnnoteka
«CrupThl ¥ GEHOIBI LOK https://myschool.edu.ru/
39 Anberunbl, KeTOHBI 1 KapOOHOBBIE Bubnunoteka
KHCIIOTBI LOK https://myschool.edu.ru/
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bubnuoTteka

33 CBOJCTBa U IPUMEHEHUE aJIbJICTU/IOB. LIOK https://myschool.edu.ru/
34 KapOoHOBBIE KHCITOTHL. Bubnmoreka
LLOK https://myschool.edu.ru/
XuMHUYeCcKHe CBONCTBA U MPUMEHEHHUE
35 OJTHOOCHOBHBIX TIPEENbHBIX Bubnuoreka
LOK https://myschool.edu.ru/
KapOOHOBBIX KHCIIOT.
36 ?l?lzi;z:z;?:l 22§;Zi]:1_iap60HOBHX Bubnunoteka
HCTOTy. LIOK https://myschool.edu.ru/
[Ipaktuueckas padora Ne4 «Pemenue
37 9KCIEPUMEHTATIBHBIX 3a/1a4 Ha Bubnnoteka
Pacro3HaBaHKE OPraHUYECKUX LOK https://myschool.edu.ru/
BEIIIECTBY.
Bubnnoteka
38 Caiosibie pupet. HApoi. LIOK https://myschool.edu.ru/
Bubnnoteka
39 JKupsl. Moromue cpescrsa. LIOK https://myschool.edu.ru/
Bubnunoteka
40 YrnesozgL. [ roxoss LIOK https://myschool.edu.ru/
41 Omurocaxapuapl. Caxaposa. Bubnnotexa
LLOK https://myschool.edu.ru/
42 [onucaxapunel. Kpaxman. Bubnvnoreka
LOK https://myschool.edu.ru/
43 Lemmrono3a. Bubnmoreka
LOK https://myschool.edu.ru/
[Ipaktraeckas pabora Ne5 «Pemrenne
44 9KCIEPUMEHTAJIBHBIX 3a/1a4 Ha Bubnnoteka
NOJIyYEHHE U PACTIO3HABAHHE LOK https://myschool.edu.ru/

OpTraHUYCCKUX BECUICCTB».
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O06o00maronHii YpoK Mo TeMe

bubnuoTteka

45 «YTIEeBOIBI». LOK https://myschool.edu.ru/
16 A3zoTcoaepiKaliie OpraHnyeckue BbubnuoTteka
COCIMHEHUS. AMWHEI. LIOK https://myschool.edu.ru/
47 AMWHOKHCIIOTEL. Bubnmoreka
LOK https://myschool.edu.ru/
Bbubnunoteka
48 Benku.
LOK https://myschool.edu.ru/
49 A3zoTtcoaepkainiue Bunbnunorteka
reTEPOLUKIMIECKHE COETUHEHNSL. LLOK https://myschool.edu.ru/
50 HyxkneHHOBBIE KUCIIOTEHI. Bubnvnoreka
LOK https://myschool.edu.ru/
51 XuMus 1 3I0pOBbE UETIOBEKA. Bubnuoreka
LOK https://myschool.edu.ru/
52 E)ISgffégf;;:;[m};izzg?a:;zicxne Bubnuoreka
COCTHHCHISDY. LOK https://myschool.edu.ru/
53 | oo pvoonsprm EuGnuoTe(2
’ LOK https://myschool.edu.ru/
COCANHCHUSD).
54 Xumus momuMepoB. CHHTETHIECKUE Bubnnoteka
HOJIUMEPHI. LIOK https://myschool.edu.ru/
55 KonneHncanmoHnHble OJUMEPBL. Bubnnoteka
IeHOMIACTEL. LIOK https://myschool.edu.ru/
56 HarypanpHsriii kaydyk. Bubsnmotexa
LLOK https://myschool.edu.ru/
57 CuHTEeTHYECKHE KayUyKH. Bubnuotexa
LOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bubnuoTteka

58 CunreTnyecKe BOJIOKHA. 1 LIOK https://myschool.edu.ru/
9 | chamoomasmne prsomaco x 1 BuGnmoreia
BOMOKOHY,. LIOK https://myschool.edu.ru/
0 | O someensa— 1 BuGnmorexa
HOMEpED LIOK https://myschool.edu.ru/
61 Opranuueckas XMMHs, YEI0BEK U 1 Bubnunoteka
npHpoa. LIOK https://myschool.edu.ru/
62 O6o0maronuii ypox 1o reme «XuMus 1 Bbubnnoteka
MOJIAMEPOBY LOK https://myschool.edu.ru/
63 PelieHre TEKCTOBBIX 3a1a4 110 KYPCy 1 Bubnunoteka
OPraHM4€eCcKON XUMHH. LIOK https://myschool.edu.ru/
64 Pemienue 3a1a4 1mo Kypey 1 Bubnunoteka
OpraHHYeCKOi XUMHUH. LIOK https://myschool.edu.ru/
65 Hrorossiit ypok 1o kypey 10 kmacca. 1 Bubnunoteka
KonrpossHas pabora. LLOK https://myschool.edu.ru/
Bubnunoteka
06-68 | Pesepaiioe ppem. LLOK https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1 Xumus, 10 knace/ Pynsurtuc I'.E., ®enpaman @.I., AkimonepHoe
obmectBo «M3narenscTBO «IIpocBemienne)

2 Pynzutuc I'.E. Xumusa. Opranndeckas xumus, 10 knace: yue0. 1is
0011e00pa3oBaT. YUpEKICHUN C TIPHII. HA JIEKTPOH. HOCUTEIIE | 0a30BBIN
ypoBesb / [.E. Pym3utuc, ®.I'. ®enpaman. - 15-¢ uza. - M. : [Ipocsenienue,
2012 - 192 c. : mn. - ISBN 978-5-09-026516-4.

METOANYECKHUE MATEPHAJIbBI JJIAA YYUTEJIA

1 Pym3urtuc I'.E. Xumusa. Opranndeckas xumus, 10 kmacc: yue6. as

00111€00pa30BaT. YUPEKICHUN C TIPUIL. HA JIEKTPOH. HOCUTEJIE : 0a30BbBIM
ypoBesb / I.E. Pym3utuc, ®.I'. ®enpaman. - 15-¢ uza. - M. : [IpocsenieHue,
2012 - 192 c. : un. - ISBN 978-5-09-026516-4.

2 O.C.I'abpuensn, I'.I'.JIpicoBa «Xumuss MeToauueckoe mocoore — 6a3oBbIit
ypoBeHb» - M.: JIpoda 2022 rox.

3 O.C.I'abpuens, M.I".OctpoymoB, «OO01as XuMus B TeCTax, 3aaavax,
ynpaxHeHusx. 10 kinace» — M.: Ipoda, 2023 rog.

4 O.C.T'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc:
KontposbHbie 1 ipoBepoUHbIe paboTh K yueOHUuKy». — M.: [Ipoda, 2021 1.
5 O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kimacc:
Hacronpnas kaura mist yautensi». Yacte 1 — M.: Ipoda, 2019 rog.

6 O.C.I'abpuensn, I'.I'.JIsicoBa, A.I".BBeaenckas «Xumus 10 kmacc:
Hacronpnas kaura qist yautensi». Yacts 2 — M.: [Ipoda, 2022 rog.

7 O.C.I'abpuensH, [1.B.Pemeros, .I.OctpoymoBa «3agaun no XuMum u
crocoObI ux pereHus» - M.: «Jlpoday, 2021ro.

8 B.I'. JlenucoBa «Xumus 11 kimacc moypodyHbIe TUIaHBI TI0 YIYCOHUKY NpOBEpPOYHble paboThbl K
ydyebHuky». — M.: [poda, 2021 r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1.http://www.edu.ru — denepanbHbiec 00pa3oBaTeIbHbIC PECYPCHI IS 00IIEro 00pa3oBaHUs

2. https://educont.ru/ - KaTanor nudpoBoro o0pa3oBaTeIbHOT0 KOHTCHTA.

3. http://school-collection.edu.ru/ - Equnas xomiexius mudpoBeIXx 00pa3oBaTeIbHBIX PECYPCOB.
Xumust: 1. http://www.hemi.nsu.ru/ - OcHOBBI XUMHH. DIEKTPOHHBIN YICOHUK.

4. http://hemi.wallst.ru/— O6pa3oBaTenbHBIN CaNUT IS IIKOJLHHUKOB [0 XMMUHU

5. https://turlom.olimpiada.ru/news/436 - Typuup M.B. JlomonocoBa

6. https://vos.olimpiada.ru/ - Bcepoccuiickast OMMITHA A ITKOJIBHUKOB.

7. https://chem8-vpr.sdamgia.ru/ - Pemry BIIP.



