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HOACHUTEJIBHASA 3AITUCKA

[IporpamMa 1O XUMHUM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DeaepaibHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O06
obpazoBanun B Poccuiickoit dDexnepanuu», TpeOOBaHUN K pe3yibTaTaMm
ocBoeHUsl (eaepanbHON 00pa30BaTENbHOM MPOrPaMMBI CPEAHETO OOIIEero
obpazoBanust  (DOII  COO), mnpencraBneHHbix B DepepaabHOM
rocyjapctBeHHOM oOpazoBaresnbHOM craHaapte COO, ¢ yuérom Konuenumu
npernojaBaHus  yd4eOHOro mpeaMera «XuUMHsS» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccuiickon — @Dexepanuu, — peaNM3ylOIUX  OCHOBHBIE
oOpazoBareNbHbIE TPOrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bociutanuss B Poccuiickon ®enepaumn Ha 1nepuon a0 2025 ropa»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0J0B K pa3pab0TKe MpOrpaMMbl IO XUMHUHU, K ONPEACIICHUIO
oOmel crpateru OOy4YEHHs, BOCHHUTAHUS W Pa3BUTUS OOy4arolIUXCs
cpeacTBamMu ydeOHOro mpeamera «Xumus» st 10—11 kiaccoB Ha 6azoBom
YPOBHE  COCTaBWJIM  KOHIenTyaidbHble monoxeHus @OI'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH LI€JIEH, COJEp)KaHMsl, PE3YyJNbTaTOB OOYy4YEeHUs U
TpeOOBAHMIA K YPOBHIO ITOATOTOBKU BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, NOJIy4aeMOoe BBIITYCKHUKAMH
00111€00pa30BaTEeIbHON OpPraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThIO HX
oOpa3oBaHHOCTU. OHO CIYXHUT 3aBEPIIAIOIIMM JTAalOM peaju3aldd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XHMHYECKOTro 0O0pa3oBaHUs. OTH LEHHOCTH KAaCAarOTCS
MMO3HAHUS 3aKOHOB NPHUPOAbL, (POPMHUPOBAHUS MHUPOBO33PEHUS H OOLIEH
KyJbTYpbl 4YEJIOBEKAa, a TaKKe SKOJOTMYECKH OOOCHOBAaHHOTO OTHOUIEHUS K
CBOEMY 3JI0pPOBbIO U MIPUPOIHON cpenie. Peanusyerca xumuueckoe o0pa3zoBaHue
oOyyarommxcsi Ha YpOBHE cpeaHero oOimero oOpa3oBaHUsl CpeACTBAMHU
yueOHOro mnpeaMera «XUMHUS», COAEpKAHWE M TMOCTPOCHHE KOTOPOIo
onpeeseHbl B MPorpaMMe Mo XMMUU € YYETOM cnenu(UKUd HAyKW XUMHH, €€
3HAYEHHUS B TIO3HAHUU NPUPOBI U B MATEPUAIIbHOM KM3HU OOLIECTBA, & TAKXKE C
y4€TOM OOIIMX 1eNel MW NPUHLMUIIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE
COCTOSIHUE CHCTEeMbI cpefaHero oomiero oOpa3oBanusi B  Poccuiickoit
denepanum.

XUMHSI KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO pOjb B
COBPEMEHHOM IMBWJIM3ALIMM, B CO3JJaHUM HOBOW 0a3bl MaTepHATbHON
KyJabTypbl. OHa BHOCUT CBOM BKJIaJd B (OPMHPOBAHHE pPaALKUOHAIBHOTO
HAay4YHOIO  MBIIUIEHUS, B CO3JlaHHE IIEJIOCTHOTO MpEACTaBIeHUs 00
OKpYXalollleM MHpE KaK O €IUHCTBE MPUPOJbl M 4YEJIOBEKa, KOTOpOe
dopMupyeTcss B XMMUM HAa OCHOBE ITOHMMAaHHUS BEUIECTBEHHOI'O COCTaBa
OKPYXAIOILIEr0 MUPa, OCO3HAHUS B3aUMOCBSI3M MEXKY CTPOCHHEM BEIECTB, UX
CBOMCTBAaMHU U BO3MOXKHBIMU 00JIaCTsIMU IPUMEHEHUSI.

TecHO B3aUMOJEHCTBYSI C APYIMMH €CTECTBEHHBIMHU HAayKaMH, XUMUS
CTajla HEOThEMJIEMON YacCThIO MHUPOBOW KYJBTYpPbl, HEOOXOJUMBIM YCIOBHEM
YCHEIIHOT0 TPYyJla M KU3HU KaXI0ro wieHa obmectBa. CoBpeMeHHass XUMUS
KaK Hayka co3ujaTelbHas, Kak HayKa BBICOKMX TEXHOJOTMH HampaBlieHa Ha
peuieHre riao0adbHBIX MPOOJEM YCTOMYMBOTO pAa3BUTHSA YEJIOBEUECTBA —
CBIPHEBOM, DHEPreTUYECKOM, TMHUIIEBOM, HKOJIOIMYECKOW O€30MacHOCTH |
OXpaHbl 310POBbSI.

B cootBeTcTBUMM C OOIIMMH LEISIMH M MPUHUUIIAMU CPEIHEr0 OOILEro
oOpazoBaHus cojepxkanue mnpenmera «Xumus» (10—-11 xkmaccel, 0a3oBbIi



YPOBEHb M3y4YEHHUS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO
MOJATOTOBKY  OOy4arolIuxcs,  HEOOXOIMMYI0 UM i BBIPaOOTKHU
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOIO BKIIOYEHHS B JKHW3Hb COLUYMA,
MPOJIOJDKEHUST 00pa3oBaHHWS B Pa3IMYHBIX O0JAacTIX, HE CBSI3AHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocTaBnsromuMu - ipeaMeTa  «XUMHsD SBISIIOTCS  0a30Bble  KypChbl —
«Oprannueckass xumuss» U «OOIIasi U HEOpraHUYEcKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEP/KaHHUSI KOTOPBIX SIBJISIFOTCA OCHOBBI 0a30BOM HayKH:
cUCTEeMa 3HaHUM MO HEOPTraHUYECKOW XUMUU (C BKIIFOYEHUEM 3HAHUU U3 00111ei
XUMHUH) U OpraHndeckoil xumun. @opMuUpoBaHUE JAHHOW CHCTEMbI 3HAHUU TIPU
U3YYEHUU TIpeAMeTa O0ECrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa conepxkanusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XuMus» c(HopMuUpoBaHa B MPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOr0 TMOAXOJa K H3YyUYCHHIO Y4yeOHOro marepuaia U o0O0yCJIOBJICHA
HUCTOPUYECKH OOOCHOBAHHBIM  Pa3BUTHEM 3HAHUW HA  ONPEICIEHHBIX
TEOPETUYECKHX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XUMHUHU BEIIECTBA
paccMaTpUBAIOTCS Ha YPOBHE KIIACCHYECKOW TEOPUU CTPOCHUS OPraHUYECKHX
COCIMHEHHI, a TaKKe€ Ha YPOBHE CTEPEOXHMMHYECKHUX U 3JIEKTPOHHBIX
MPEACTABICHU O CTpoeHuu BemiecTB. CBeAeHUs 00 H3ydaeMbIX B Kypce
BEILIECTBAX JAIOTCI B PAa3BUTHM — OT YIJIEBOJAOPOJIOB JO CIIOXHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIMHEHHA. B Kypce opraHudeckol XuMHH
MOJIy4aroT pa3BUTHE C(OPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOUIETO
o0pa3oBaHMsI TEPBOHAYAJIBHBIE TMPEACTABICHUS O XUMHUYECKOW CBS3H,
KJIACCU(PMKALMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTU CBOWCTB BEILIECTB OT
UX CTPOEHUS, O XUMUYECKON pEeaKIuu.

[Tog HOBBIM yrioM 3peHuss B HpeaMere «XUMHsS» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs M3Y4YEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
TEOPETUYECKH MaTepuan U (AKTOJOTMYECKHUE CBEIEHHUS O BEIIECTBAX U
XUMUYECKOUN peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0I1ast 1 HeopraHuvecKas
XUMUS» 00YyYarolUMCs MPEeAO0CTaBIAECTCd BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOJIMYECKOTO 3aKOHAa C OOLIETEOPETUYECKUX U  METOJ0JIOTHYECKUX
MO3ULIUN, TIIy0)Ke MOHATh UCTOPUUECKOE U3MEHEHHE (PYHKIUN 3TOr0 3aKOHa —
oT 00o0MIatomel 10 OOBACHSIONICH U MPOrHO3UPYIOLIEH.

Enunas cucremMa 3HaHMH O BaXKHEMIIMX BEIIECTBaX, HX COCTaBe,
CTPOEHUHU, CBOMCTBAX M MPUMEHEHUHU, a TAKXKE O XMMUYECKHX PEaKLMsIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpPOTEKaHus AomnojHsercs B Kypcax 10 m 11
KJIACCOB 3JIEMEHTaMHU COJEPX aHUSl, HMEIOIHUMH KYJIbTYPOJOTUYECKHN U
NPUKJIAJAHON XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MOHUMAHUIO B3aHMMOCBSI3H
XUMUU C JPYTMMH HayKaMH, PacKpbIBAIOT €€ poJib B IO3HABAaTEIbHOU U
PAKTUYECKON JEATETHHOCTH YETOBEKA, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAKECHHUSI
K Tpolleccy TBOpYECTBA B OOJACTH TEOPUU M MPAKTUYECKUX NPHUIIOKEHUM
XUMUHU, T[OMOTAIOT BBITYCKHUKY OpPUEHTHUPOBAThCA B OOIIECTBEHHO U
JUYHOCTHO 3HAUYMMbIX MpoOJeMax, CBA3aHHBIX C XHUMHEH, KPUTHUYECKU
OCMBICTTUBATh HMH(MOPMAIMI0O W MPUMEHATh €€ I TOMNOJHEHUS 3HAHMM,
pEelIeHUs] MHTEIUICKTYalIbHBIX M SKCIEPUMEHTANbHBIX HCCIIEI0BATEIBCKUX
3amad. B nenom coaepkanue yueOHOTO mpeaMera «XUMHs JaHHOTO YPOBHS
U3Y4YeHUS]  OPUEHTUPOBAaHO  HAa  (GOPMHpPOBAHHE y  OOYyYarOLIUXCS
MHUPOBO33PEHYECKON OCHOBBI ISl TOHUMaHUS (PUITOCO(PCKUX HAEH, TaKUX KaK:
MaTepUaIbHOE  E€JUHCTBO HEOPraHMYECKOTO U  OpPraHU4YecKoro Mupa,
00YyCJIOBJIEGHHOCTh CBOMCTB BEILIECTB UX COCTABOM U CTPOECHUEM, ITO3HABAEMOCTD



MPUPOJHBIX SBJICHUA MYTEM SKCIEPHUMEHTA U PEIICHHS TPOTUBOPEUHIA MEXKIY
HOBBIMHU (haKTaMU U TEOPETHUECKUMHU MPEMOCHUIKAMHU, OCO3HAHUE PO XUMUHU
B PCIICHUU OKOJIOTMYECKHUX TMpobieM, a Takke MpolieM cOepexeHus
DHEPreTUYECKUX PECYPCOB, CBIPbS, CO3JaHUSl HOBBIX TEXHOJOTMH U
MaTepHuaoB.

B miaHe pemeHuss 3amady  BOCHUTAHUSA, PAa3BUTHS M COLMAIA3ALUHU
oOy4Jaronuxcsi TPUHATHIE TPOrPAMMONM MO XMMHH IMOAXOAbl K ONPENEICHUIO
COJIep’KaHUsI W TOCTPOSHHUS TpeaMeTa MpeayCMaTpUBAOT (OpPMHUpPOBaHUE
YHUBEPCATbHBIX YYEOHBIX JEUCTBUH, HMEIOIIUX 0a30BO€ 3HAYCHHE JIs
pa3IMYHBIX BHUJOB JEATEIBHOCTH: pEIIeHUs MpoOJjeM, TOWCKa, aHalu3a U
oOpaboTku  wH(MOpMAIUK, HEOOXOAWMBIX [JII MPUOOPETEHUS  OIbITa
MIPAKTUYECKOM M MCCIIEIOBATEIbCKOM JIEATEbHOCTH, 3aHMMAIOUIEH Ba)kKHOE
MECTO B IO3HAHUU XUMUHU.

B mpaktuke npenopaBaHus XMMHHU Kak Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHHUs, TaK M Ha YPOBHE cCpeaHero oOmiero o0pa3oBaHus, MOpU
ONpENEICHUN COAEPKATEIBHOW XapaKTEPUCTUKH IEJIe M3y4YeHHUs MpeameTa
HaIlpaBJICHUEM MEPBOCTEIIEHHOM 3HAYMMOCTH TPAJAMIMOHHO MPU3HAETCH
dbopMupoBaHHE OCHOB XHUMHYECKOM HayKHM Kak oOO0JIACTH COBPEMEHHOIO
€CTECTBO3HAHHUS, MPAKTHUYECKOW JEATETbHOCTH YEJOBEKa MW KAaK OJHOIO W3
KOMIIOHEHTOB MHPOBOM KyJbTyphl. C METOIMYECKOM TOYKM 3PEHHUS TaKOU
MOAXOA K OIpEACNICHUIO MeJied U3y4YeHUs MpeaMeTa SBISETCS BIOJHE
ONpPaB/IaHHBIM.

CoriacHO JaHHOUM TOYKE 3pEHHUs TJAaBHBIMU LIEJSIMUA M3YyYEHHs IPEeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASsIIOTCA:

e (¢GopMuUpOBaHHWE CHUCTEMbl XHUMHYECKMX 3HAHUWA Kak BakKHEHIIeH
COCTABJISIIOLIEH E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B OCHOBE
KOTOpOM JIeKaT KIIOYEBbIE MOHATUSA, (yHAAMEHTAIbHBIE 3aKOHBI M
TEOpUU XHMHUH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHUE M TOHUMAaHUE
CYLIHOCTH JIOCTYNHBIX OOOOIIEHH MHPOBO33PEHYECKOIO XapakTepa,
03HAKOMJIEHUE C UICTOPUEN UX Pa3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHuE U pa3BUTHE TMPEACTABICHUA O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB M XMMHYECKUX pEeaKIuil, HEOOXOIUMBIX IS
NpUOOpETEHUs YMEHUH OpPUEHTHUPOBATHCS B MHUpPE BEUIECTB U
XUMHUYECKUX SIBIIEHUH, UMEIOIIUX MECTO B MPUPOAE, B MPAKTUUECKON U
MOBCEHEBHOM JKH3HH;

e pa3BUTHE YMEHUH U CNOCOOOB JACATENBHOCTH, CBSI3AHHBIX C
HaOMIOACHUEM UM OOBSICHEHMEM  XHMHUYECKOrO0  SKCIIEPUMEHTA,
cOOJIFOICHUEM TMPaBMJI 0€30MaCHOTO OOPAIIICHUS C BEIIECTBAMH.

Hapsiny ¢ aTuM, conep:kaTellbHas XapaKTEpUCTUKA LieNed W 3ajaad
U3Y4YEeHHS MpeAMETa B MPOrpaMMe MO XUMHHM YTOYHEHA U CKOPPEKTHPOBaHA B
COOTBETCTBMM C HOBBIMU TPUOPUTETAMH B CHUCTEME CPEIHEro OOIIero
oOpazoBanusi. CerofHsi B MPEnoJaBaH XMUMUU B OOJIbILIEH CTENEHU OTHAETCS
OPEeANnoYTeHUEe  MPAKTUYECKOM  KOMIIOHEHTE  COAepKaHuid  OOydeHws,
OPUEHTHPOBAaHHOM Ha TMOJTOTOBKY BBIMYCKHMKA 001Ie00pa3oBaTeIbHOM
OpraHu3allui, BiaJCIOlIEero He HabopoMm 3HaHUW, a (QYHKIHMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHUSIMU aKTUBHOTO MOJTYYEHUs 3HAaHU I
U IPUMEHEHUS UX B pEabHOM KU3HU JIJIsl PEIIeHUs MPAKTUUECKHUX 3a/1ay.

B cBsi3u ¢ 3TUM npuU U3Yy4YEHUM MpeaMeTa «XUMHUS» JIOMUHHUpPYIOIIee
3HaUYEHHE MPUOOPETAIOT TAKKE LIEJIU U 33]1a4H, KaK:

aganTaus OOy4YaroIIMXCs K YCIOBUSM JMHAMHYHO pPa3BUBAIOLIErOCA
Mupa, (HOPMUPOBAHME WHTEIUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K



caMo00pa3oBaHUIO0,  COTPYAHMYECTBY,  CAMOCTOSITEIBHOMY  MPHUHSITHIO
IPaMOTHBIX PEUICHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHHUEM,;

dopMmupoBaHre y OOYYArOMIMXCS KIIOYEBBIX HABBIKOB (KITFOYEBBIX
KOMIIETEHIINI), UMEIOIINX YHHMBEpPCATbHOE 3HAYCHHE JUJIsl PA3UYHBIX BHJIOB
NEATEeNIbHOCTU:  pelleHus MpoOjeM, TOUCKa, aHaiu3a U 00pabOTKH
uH(bOpMallK, HEOOXOAUMBIX Ui NPUOOPETEHUS OIbITa ACSITeIbHOCTH,
KOTOpasi 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUU XUMHH, a TaKXkKe AJsl OICHKHU C
MO3UIMI  IKOJIIOTUYECKOM O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPEAY;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN O0y4YarIMXCsA: CIOCOOHOCTH CaMOCTOSTENIBHO NPHOOPETATH
HOBBIC 3HAHWS MO XMUMHH B COOTBETCTBUU C >KM3HEHHBIMH IMOTPEOHOCTSIMH,
MCIIOJIb30BaTh COBPEMEHHBbIE HH(POPMAIIMOHHBIE TEXHOJIOTMH MJIs TIOMCKAa U
aHanu3a Yy4yeOHOW UM HAYYHO-TIONMYJIAPHOHM HMH(POpMAlUA XHUMHYECKOrO
COJIEpKaHUS;

dbopMupoBaHHEe U pa3BUTHE Y OOYYaIONIUXCS AaCCOLMATUBHOIO U
JIOTUYECKOTO MBIIUICHUS, HAOII0AATeNbHOCTH, COOPaHHOCTH, aKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOIWMBI, B YACTHOCTH, MpH IUIAHUPOBAHUH U
MPOBEICHIUN XUMUYIECKOTO IKCIIEPHUMEHTA;

BOCIIUTaHWE y OOydalIMuxca YOSKIEHHOCTH B TI'yMaHUCTHYECKOU
HAIPABIEHHOCTH XMMHH, €€ BaXKHON pPOJIM B PEIICHUH TI00ANBHBIX MpoOieM
paIoOHAIBHOTO MPUPOAOIIOIB30BAHNS, TOTIOTHEHHS YHEPTETUUECKUX PECYPCOB
M COXpaHEHHs TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OepeXHOTO OTHOLIEHUS K TPHPOJE M CBOEMY 3/J0pPOBBIO, a TakKke
MPUOOPETEHUST OMbITa HCIOJB30BAHMS TONYYCHHBIX 3HAHUN NS TPUHATHA
IPaMOTHBIX PEIICHUN B CUTYAIUIX, CBSI3aHHBIX C XUMHUUYECKUMH SIBICHUSIMHU.

B yudeOHOM muiaHe cpeaHero oOmiero oOpa3oBaHUsl MPEAMET «XHUMUSDH)
0a30BOr0 ypOBHS BXOAWT B COCTaB MpeaMeTHOW obmactu «EcTtecTBeHHO-
HAyYHBIC TTPEIMETHI.

OOmiee yMcno 4YacoB, OTBEAEHHBIX ISl M3yYEHHUs] XUMHHM, Ha 0a30BOM
YpOBHE CpeaHero oomero oopa3oBanus, coctarisieT 68 yacos: B 10 kimacce — 34
gyaca (1 wac B Hememwo), B 11 kmacce — 34 yaca (1 wac B Hememo).



COILEPKXAHUE OBYUYEHUASA
10 KITACC
OPT'TAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI OPraHMYECKOl XMMHUH

[IpeameT opraHM4ecKol XUMHH: €€ BOZBHUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE
B NOJIYYCHUHU HOBBIX BEIIECTB U MaTepHaOB. Teopusi CTpOEHUsI OPTaHUYECKUX
coennHeHnii A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHHS. CTPYKTypHBIE
(dopMyIbl OpraHndecKux BelmiecTB. ['omonorus, nuzomepus. XuMU4YecKasi CBA3b
B OPraHUYECKHUX COEIMHEHUSIX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpeacraBnenne o0  KilaccU(UKAMKM ~ OPraHUYECKUX  BEIIECTB.
HomMmenknaTypa opraHnyeckux COeIMHEHUH (CUcTeMaTU4YecKas) U TPUBUAJIbHBIC
HAa3BaHMS BAKHEWIINX MPEACTABUTENEHN KIIACCOB OPTaHUYECKUX BEIIECTB.

DOKCneprUMEHTAIbHBIE METOAbl W3Yy4YEHHUs BEIIECTB M WX MPEBPALCHUN:
O3HAaKOMJIEHHME C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajgaMud Ha UX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHWYECKHUX BEIIECTB, HAONIOACHHUE H
ONKMCAHUE JEMOHCTPALMOHHBIX ONBITOB MO MPEBPALIEHUIO OPraHUYECKUX
BEIIIECTB MIPU HarpeBaHuu (IJIaBJICHHE, OOYTJIMBAHUE U TOPEHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKMU pAx. MertaH u 3TaH —
MPOCTEUIINE MPEICTABUTENN AJKAHOB: (DU3UYECKME M XMMHUYECKUE CBOMCTBA
(peakuuu 3aMelleHUsT U TOPEHUs), HaXOXKACHUE B MPUPOJE, IMOIYYEHHE H
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTHYECKUN PSAIA. DTWIEH U MPOINUIICH
— IpOCTEHIINE MPEICTABUTENN ANKEHOB: (PU3MUECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUA, TATOTEHUPOBAHUSA, TUIpaTallMd, OKUCIEHUS H
MOJIMMEPHU3AIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankaauensl: Oytaauen-1,3 u metundyraauen-1,3: cTpoeHue, BaxHEHIINE
XUMHUYECKUE CBOICTBA (peaxuust MOoJIMMEpHU3aIum). [TomyuyeHue
CUHTETUYECKOTO KayuyKa U PE3HHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH ps.
ALIETWIIEH — TPOCTEMIIMM TMPEACTABUTENDL aJKHMHOB: COCTaB, CTPOCHHE,
¢uznueckue M XMMHUYECKHE  CBOMCTBa  (peakuuu  TUIPUPOBAHMS,
raJIOrTeHUPOBAHMUS, TUAPATALIUN, TOPEHUS ), IOTYyUYEHHUE U TPUMEHEHUE.

Apensl. benzoun: cocrtaB, cTpoeHue, GU3NUECKUE U XUMUYECKHE CBOMCTBA
(peakuu TaJOreHUpPOBAaHUS W HUTPOBAHMS), MOIYYEHUE UM NPUMEHEHHE.
Tonyon: cocmas, cmpoenue, uzuueckue u xumuueckue ceoncmea (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUS), noJayueHue u npumeHnerue. TOKCUUHOCTb
apeHoB. |'eHeTHYecKkasl CBA3b MEXKIAY YIVIEBOAOPOAAMH, NMPUHALIEKAIIUMU K
Pa3JIMYHBIM KJIaCCaM.

[IpupoaHbIE UCTOYHUKM YIJIEBOAOPOAOB. IIpUpOaHBIA ra3 U IMOMYTHBIE
HedTaubie Ta3pl. HegTh u e€ npoucxoxaenue. Cnocodbl nepepaboTku HedTH:
NEPEroHKa, KPEKUHI (TEPMHYECKUH, KAaTalMTUYECKU), nuposn3. IIpoayKTsl
nepepaboTKM He(pTH, HMX TNPUMEHEHHE B NPOMBIIUIEHHOCTH U B OBITY.
KameHnHslii yroiabs 1 IpOAYKTHI €ro nepepadoTKH.

DOKcnepruMeHTaIbHbIE METOAbl U3yYEHHUs BEIIECTB WM UX MPEBPAIICHHIA:
O3HAaKOMJIEHHWE € OO0pa3laMy IUJIAaCTMACC, KaydyyKOB M PE3UHBI, KOJUICKIIMH
«Heptp» u «Yromb», MOJETUPOBAaHHE MOJEKYJI YIJIEBOAOPOIOB U



raJIOTeHONPON3BOIHBIX, MPOBEICHUE NPAKTUUYECKOW palboThl: MOJy4YEeHHE
ATUJIEHA U U3yYEHHUE €r0 CBOWCTB.

Pacuérnbie 3anaum.

Beluucienuss mo ypaBHEHHIO XMMHYECKOW peakuumu (Macchl, 00bEMa,
KOJIMYECTBA HKCXOJHOI'O BEIIECTBA WJIM MPOAYKTa PEAKUUU [0 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 MCXOJHBIX BEIIECTB WIH IPOIYKTOB
peakiun).

Kuciaopoacoaepxamme opranudeckue coeJHHECHUS

[IpenenbHble ONHOATOMHBIE COHMPTHI. METAaHOA W 3TAHOJ: CTPOCHHE,
¢usznyeckue M XUMHUYECKHME CBOWCTBA (pEakluu C AKTUBHBIMH MeETaJJIaMH,
raJIoreHOBOJOPOJaMH, TOPEHHUE), NMPUMEHEHHE. BOJOpOIHBIE CBS3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. JelicTBHE METaHOJIa U 3TaHOJIa Ha OPraHU3M YeJIOBEKa.

MHoroatoMHble CHUPTHL. ODTHICHIVIMKOJIb W [JIMIEPUH: CTPOCHHE,
(¢u3nueckue M XHUMHUYECKHE CBOICTBA (B3aMMOJEHCTBHE CO IIECIOYHBIMU
MeTaJUlaMH, Ka4eCTBEHHAsl peaklis Ha MHOTOaTOMHbIE cUpPTh). JleiicTBue Ha
opraHusM yesnoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

@DeHOoI: CTPOCHHE MOJICKYJbl, (PU3NUECKMEe W XUMHUUYECKHE CBOMCTBA.
Toxcuunocth penouna. [Ipumenenue penona.

Anpneruapl U Kemonvl. DopmanpIeru, ameTaabJIeTul: CTPOCHUE,
(u3nuecKrue U XMMUYECKUE CBOMCTBA (PEaKkUUy OKUCIEHHUS U BOCCTAHOBJICHHS,
KaueCTBEHHbIEC PEAKLIUN), IOJyYEHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpelieTbHbIE KapOOHOBBIE KHCIOTH. MypaBbuHas U
YKCYCHasl KUCJIOThI: CTPOEHUE, (PU3NUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA,
o0mme [ KiIacca KUCIOT, peakius ASTepuUKalMM), T[OJy4YeHUEe H
npumeHeHue. CTeapuHoBasi U OJICMHOBAsI KUCIOTHI KaK MPEJACTABUTEIN BBICIINX
KapOOHOBBIX KHUCJIOT. MblJa Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT, HX
MOIOIIIEE IEUCTBHUE.

Cnoxsble >QUpbl Kak NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbIX 3pupoB. Kupel. ['mapomus xupos. IlpuMeHeHue KUPOB.
buonornueckas poJib )KUPOB.

VYraeBoawl: coctaB, Kiaccupukanus YriaeBogoB (MOHO-, HHU- W
nonucaxapunabl). [roko3a — mpocTedmmii MoHOcaxapua: OCOOCHHOCTH
CTPOEHHUS MOJIEKYJbI, (PU3NYECKHE U XUMUYECKUE CBOMCTBA (B3aUMOJIEHCTBUE C
ruapokcuom Menu(Il), okucnenrne ammuadyHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHUE TIIFOKO3bl), HAX0XK/IEHUE B MPUPOJIE, TPUMEHEHHE,
ouosiornyeckas poib. @otocuHTe3. OPyKTO3a KAaK U30MEP TIIFOKO3BI.

Kpaxman u nemntono3a kak npupoaHbie nonumepbl. CTpoeHHe Kpaxmaia u
HEeJUI0JI03bl.  PU3NYECKHe M XMMHYECKHE CBOMCTBAa Kpaxmaina (THIpOJiu3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCnepruMEeHTAIbHbBIE METOAbl M3Y4YEHHUs BEIIECTB M WX NPEBPAILCHUN:
poBe/ieHne, HaOM0IeHHe U OMUCAaHUE JEMOHCTPALIMOHHBIX OMBITOB: TOPEHHE
CIIUPTOB, KAU€CTBEHHbIC PEAKLMUA OJHOATOMHBIX CIUPTOB (OKUCIEHUE 3TAHOJA
okcugoM Mmeau(Il)), MHOrOaTOMHBIX CIUPTOB (B3aMMOCHCTBUE TIMIEPUHA C
rugpokcugom Meau(Il)), ampaernmoB (OKHUCIEHHE aMMHAYHBIM PACTBOPOM
okcuna cepedbpa(l) u rumpoxcumom menu(Il), B3aumojelcTBUe Kpaxmana ¢
MOJIOM), TMPOBEACHHE MPAKTUYECKOM pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTHI.

PacuéTnrblie 3amaun.

Boluucienuss mo ypaBHEHUIO XMMHYECKOW peakuuu (Macchl, 00bEMma,
KOJIMYECTBA HMCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEAKIUU [0 H3BECTHHIM




Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 MCXOJHBIX BELIECTB WIH IPOIYKTOB
peakiun).

A3oTcoaeprkalme OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTBI ~ Kak  aM(pOTepHble  OpPraHMYECKUE  COCTUHECHHUS.
@u3znyecKre U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha NMPUMEPE TIULUHA).
buonornyeckoe 3HaueHne aMUHOKUCIOT. [lenTuebl.

benku kak MpupoJHbIE BHICOKOMOJIEKYJISIpHBbIE coequHeHus. llepBuunas,
BTOPUYHASI U TPETUYHAs CTPYKTypa OEKOB. XMMHUYECKHE CBOWCTBA OEJIKOB:
THJIPOJIN3, ICHATypalusi, KAYeCTBEHHbIC peakluy Ha OeJKu.

DKCHepUMEHTAIBHBIE METOAbl W3YYEHHUs BEIIECTB M WX NPEBPALLCHUN:
HaOJIIOEHUE U ONHUCAHHE JIEMOHCTPALMOHHBIX OIBITOB: JIEHATYpalHs OEJIKOB
IIPY HArpEBaHHUH, IBETHBIE PEAKIIUU OEIIKOB.

BbicokoMouiekyJIsipHbIe COeIMHEHUSI

OCHOBHBIE TOHATHS XMMHHM  BBICOKOMOJIEKYJISIPHBIX  COEIMHEHHIA:
MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPU3AINN, CPEAHSISA
MoJIeKyJiipHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHHUI — TIOJIMMEPU3ALIHS U TTOJTUKOHACHCAIHS.

DOKCnepruMeHTAIbHbBIE METOAbl M3YyYEHHs BEIIECTB M WX MPEBPALCHUN:
O3HaKOMJIeHWE C oOpa3llaMM MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
MJ1aCTMACC, Kay4yyKOB.

MexnpeaMeTHbIE CBS3H.

Peanmzannst MeXnpeIMETHBIX CBA3E€H NPU H3YYCHUH OPraHUYECKOU
xumMuu B 10 KJjacce OCYIIECTBISIETCS Yepe3 MCIOIb30BaHUE Kak OOIIMX
€CTECTBEHHO-HAYYHBIX MOHITHI, TaK W MOHATHH, SBISIOIIMXCA CUCTEMHBIMHU
JUTSL OTAENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKIIA.

OOmuMe ecTeCTBEHHO-HAy4YHbIE TMOHATUSA: SIBJIEHUWE, HAay4YHbId (aKT,
TUI0TE3a, 3aKOH, TEOPHs, aHallu3, CUHTE3, KiaccupuKanus, MepuogUIHOCTD,
Ha0II0eHUE, U3MEPEHUE, IKCIIEPUMEHT, MOACIUPOBAHUE.

®usuka: wmarepus, DJHEprusi, macca, aToM, OJJIEKTPOH, MOJIeKya,
SHEPreTUYECKUI ypOBEHBb, BEIIECTBO, TEI0, OOBEM, arperaTHOe COCTOSHUE
BELIECTBA, (PU3MUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusm, ouocdepa, 0OMEH BEIIECTB B OpraHuU3Me,
(doToCHHTE3, OMOJOTMYECKH AKTUBHBIE BellecTBa (O€NIKH, YIJIEBOJIbI, >KHUPHI,
(hepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HCKONAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOAYKThI, OCHOBBI PAallMOHAIBHOTO THTAHMS,
MOIOUIUE CPEJICTBA, JIEKAPCTBEHHbBIE M KOCMETUYECKUE MPenaparThbl, MaTepUaIbl
U3 UCKYCCTBEHHBIX U CUHTETHUYECKUX BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHNYECKASA XUMHUA

Teoperuyeckue OCHOBbI XUMHH

XAMUYECKHN DIEMEHT. ATOM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J109Ka. DHEPreTUUECKHUE YPOBHH, MIOAYPOBHU. ATOMHBIC OpOHTaH, S-, P-, d-
aneMeHThl. OCOOEHHOCTH pacnpe/esieHrs AJIEKTPOHOB IO OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IIEKTPOHHAS KOH(UTYpAIIHSI ATOMOB.

[lepuomnueckuii 3akoH U Ilepuoguueckas cucreMa XUMHYECKUX
snemeHtoB JI. WM. MengeneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA H



Ilepnoguueckonr cucrteMbl xumMudeckux anemeHToB J[. M. Menneneesa c
COBPEMEHHOM TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKHX JJIEMEHTOB M 00pa3yeMblX MMU MPOCTBIX M CIOXKHBIX
BEIIECTB N0 Tpynmnam M MepuoiaM. 3HAUYCHHE NEPUOJUYECKOTO 3aKOHA B
Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XHUMHUYECKas CBSI3b. BUAbl XMUMHUYECKOW CBSA3U
(xoBayieHTHasl HEMOJSpHAs U MOJIApHAs, HOHHAsI, MeTajuInyeckast). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHONM XUMHUYECKONH CBsi3M (OOMEHHBI W JTOHOPHO-
akienTopHslii). Bogopoanas cBsizb. BaneHTHOCTh. DNEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHnsa. OHbI: KATHOHBI 1 AaHUOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJEKYJSIPDHOTO CTPOCHHS. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HUIIBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBHCHUMOCTBH CBOMCTBA BEUIECTB OT TUIA KPUCTATUIMYECKON PEIIETKU.

[lonaTtne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUTOMIAHBIE PACTBOPBI.
MaccoBas 10J11 BEIECTBA B pacTBOPE.

Knaccudukanms  HEOpPraHMYeCKUX  COEAMHEHUM. Homenkmartypa
HEOPTaHUYECKUX BEUIECTB. | €HeTHYecKas CBsSI3b HEOPTaHWYECKUX BEILECTB,
MIPUHAJIEKAIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas peakuus. Kiaccudukanus XUMHYECKMX pEakUud B
HEOPraHMYE€CKOW M OPraHMYEeCKON XMMHUHU. 3aKOH COXPAHEHHSI MACChl BEIIECTB,
3aKOH COXPAHEHUS U MTPEBPAILICHHS YHEPTUH IIPU XUMHUECKUX PEAKIIHIX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTh OT PpAa3JIM4YHbIX (PAKTOPOB.
OOpatumble peakuuu. XUMUYECcKOoe paBHOBecue. DakTOpbl, BIUAIONIME Ha
COCTOSIHME XUMHUYecKOoro paBHoBecus. [ [punnun Jle [larense.

OnekTpoiutuueckas aucconuanusi. CuiibHble U CiaOble 3JIEKTPOIUTHI.
Cpenla BOIHBIX pacTBOPOB BEUIECTB: KUCIIAsl, HEUTPAJIbHAS, IIEJIOYHAS.

OKHUCAUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIEpUMEHTANBHBIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPALICHUI:
neMoHcTpauus tabmui «lleproguyeckas cucteMa XMMHYECKUX 3ieMeHToB [l
N. MenaeneeBa», n3ydeHrue Mojielield KpUCTAUNIMUYECKUX PEIIETOK, HAOII0ICHHE
M OIKCAaHHUE JEMOHCTPAMOHHBIX M JIA0OPATOPHBIX OMNBITOB (pa3jioXKeHue
MEPOKCHIA BOAOpPOAA B MPHUCYTCTBUU KaTaau3aTopa, OIPEAEIEHUE CPEIbl
pPacTBOPOB BEIIECTB C IIOMOIIbIO YHUBEPCAIBHOIO HWHIWKATOPA, PEAKIIUHU
MOHHOTO OOMEHa), MPOBEACHUE MPAKTHYECKOU padoThl «BiusHue pazmuyHbIX
(aKTOpPOB Ha CKOPOCTh XUMHUYECKOU PEAKLINI.

Pacuérnbie 3anaum.

Pacuérel 1O ypaBHEHMAM XHMHMYECKHX pEakUWi, B TOM 4YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCIIOIB30BAHUEM TOHATHUS «MaCCOBAS
JIOJISI BELIECTBAY.

Heoprannueckasi xumms

Hemeranner. Ilonoxenne HemerammioB B Ilepuoguueckont cucreme
xuMuueckux snemeHToB JI. V1. MenpeneeBa u 0COOCGHHOCTH CTPOEHHUSI aTOMOB.
®u3znyecKkre CBOICTBA HEMETAJUIOB. AJUIOTPONHS HEMETAIOB (Ha IMpUMEpe
KHCJIOPOJIa, cephbl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX HEMETAIIJIOB (TAJIOTEHOB, CEPHI, a30Ta,
docdhopa, yriepoga U KpEeMHHS) U UX  COCIUHEHHH  (OKCHJIOB,
KHUCIIOPOACOIEPKAIIUX KUCTOT, BOJOPOIHBIX COSAUHEHUN ).

[IpuMeHeHne BaXXKHENIIINX HEMETAJIOB U UX COCIUHEHUM.

Meramnsl. [Tonoxxenne Mmetamuios B [lepuoauueckon cucteMe XUMUYECKUX
sanementoB JI. WM. MenneneeBa. OCOOEHHOCTH CTPOEHHUS BJIEKTPOHHBIX



00o010uek aToMOB MeTaiioB. O0mue Gpuznueckre cBOcTBAa MeTaIoB. CIIIaBhI
METAIIOB. DJIEKTPOXUMHUUECKUN PsAJT HAPSKEHUI METaJIoB.

XUMUYECKUE CBOMCTBA BAXKHEHUIIIMX METAUIOB (HATPUH, KUK, KalblIHM,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUH.

Ob6mue crnocoOsl moaydeHus: MeTauioB. [IpuMeHeHrne MeTamioB B OBITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUI:
M3YUYCHHE KOJUICKIUU «MeTallibl U CIUIaBbl», 00Opa3lloB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/1a4, HAOJIOJICHUE U ONMUCAHHE JEMOHCTPAI[MOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aWMMOJCHCTBHE THUAPOKCHIA  ATIOMHHHS C
pacTBOpaMM KHUCIOT M IIeJI0YEeH, KauyeCTBEHHBIE pEaklIMU Ha KaTHOHBI
METaJJIOB).

Pacuérnblie 3anaumn.

Pacuétsl Macchl BeniecTBa Ui 00bEMA ra30B MO U3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM 00bEMY OJHOTO M3 YYaCTBYIOIIUMX B PEAKIMU BEILECTB,
pacy€rsl mMacchl (00BbEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUHU, €CIU
OJIHO U3 BEIIECTB UMEET MIPUMECH.

XuMHUS U KU3Hb

Ponb xuMum B 00ecreueHNu SKOJIOTHYECKON, SJHEPIEeTUYECKON U TTUIIEBOM
0€30MacCHOCTH, pa3BUTUN MeIULIMHBL. [[OHSITHE O HayYHBIX METOJAaX MO3HAHUS
BEIIIECTB U XMMUYECKUX PEaKIUH.

[IpencraBienuss 00 OOMIMX HAYYHBIX MPUHIMUIAX MPOMBIIIICHHOTO
MOJTY4YEHUS BaXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MATEPHUAJIOB: BaXKHEUIIME CTPOUTEIIHHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualibl JJIsl SJIEKTPOHUKH, HAaHOMAaTepHaJibl, OpPraHUYeCKUE U MUHEPaIbHBIC
yaoOpeHus.

XuUMUSL U 3JJ0pOBbE YEJIOBEKA: MpaBUJIa WCIOJIb30BAHUS JICKAPCTBEHHBIX
npernaparoB, MpaBuja OE30MAaCHOTO HCIOJb30BAHUS MPENapaToB OBITOBOM
XUMUHU B TOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss MeXNpeaMETHBIX CBs3€ MNpU  HM3ydeHHH OOweld U
HEOpPraHM4eCKO XUMHUM B 11 Kjacce OCYIIECTBIAETCA YE€pe3 MCIOJIb30BAHUE
KaKk OOIIMX E€CTEeCTBEHHO-HAYUHBIX MOHSITUN, TaK U TOHSATUH, SBISIOIIUXCS
CHUCTEMHBIMU JIJIS OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKJIA.

OO01uue ecTeCTBEHHO-HAYYHbIE MOHATHS: HAYYHbIN (aKT, TUIOTE3a, 3aKOH,
TEOpUSs, aHAIW3, CHUHTE3, KiIaccuUKaius, MNEPUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIIMPOBaHUE, UBMEPEHHUE, SIBJICHUE.

dusznka: Marepus, dHEPrus, macca, aToM, BJEKTPOH, MPOTOH, HEWUTPOH,
WOH, W30TON, PaJUOAKTUBHOCTh, MOJIEKYyJla, HHEPreTUYECKUN YpPOBEHb,
BEILIECTBO, TEJI0, OOBEM, arperaTHOE COCTOSHHE BEIIeCTBA, (U3UUYECKUE
BEJIMYMHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorusa: kinerka, opraHusM, OJKocucTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

I'eorpadusi: mMuHEpasibl, TOpPHBIE TMOPOJBI, IMOJE3HBICE MCKOIMAEeMbIE,
TOILIMBO, PECYPCHI.

TexnoJorus: XUMHUUYCCKas IMPOMBIINIJICHHOCTD, MCTAJIIIyprusi,
IMPON3BOACTBO CTPOUTCIIBbHBIX MaTcpualioB, CEJIBbCKOXO03SMCTBEHHOC
IMpOn3BOACTBO, nuIieBas IMPOMBIINIJICHHOCTD, (I)apMaI_ICBTI/I‘I€CKa${

IMPOMBIINIJICHHOCTD, IIPONU3BOJACTBO KOCMETHUUCCKUX IIPCIIapaTOB, IMPOU3BOACTBO



KOHCTPYKIIMOHHBIX MaTcpuaoB, SJICKTPOHHAA IMPOMBIINIJICHHOCTD,
HAHOTCXHOJIOI'NHU.



IUNTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA IIPOI'PAMMBLI 110
XMMMM1 HA  BA30OBOM  VYPOBHE  CPEJHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHMS K pe3ylbTaTaM OCBOCHUS
OOyJaroIMMUCs TPOTPaMM CpEIHETro oO0Iero oOpa3oBaHUsS (JIMYHOCTHBIM,
METalpeAMETHbIM M MpeaMeTHbIM). HayyHo-mMeTonnyeckod OCHOBOM ISt
pa3paboTKH MIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTPaMM CPEIHETO OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO.

B cooTBeTCTBUM € CHUCTEMHO-AESTEIIBHOCTHBIM MOJIXOJ0M B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHUS IMpeamMeTa «XUMUsS» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICICHBI CIEAYIOIINE COCTABISIONIME:

OCO3HaHHE OOYYaIOIMMUCA POCCUMCKON TpaKAaHCKOW WACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEEIEHUIO;

HaJM4Khe MOTUBALIMH K OOYUEHHUIO;

LEJICHANIPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEKIECHUW JHMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpajulMii 0a30BOM HAYKH
XUMUH;

TOTOBHOCTh U CHOCOOHOCTh OOY4YarOlIMXCs PYKOBOJICTBOBATHCS B CBOEH
NEeSATEIbHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, MPUCYIIUMU LETOCTHOM
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJU4Me TPABOCO3HAHMS HKOJOTMYECKOM KyJIbTYphl M CHOCOOHOCTH
CTaBUTb LIETU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MpeaMeTa «XUMHs» JOCTUTaloTCs B
€AVMHCTBE YYEOHOW U BOCHHUTATENIbHOM JIE€SITEIbBHOCTH B COOTBETCTBHM C
I'YMaHHCTHYECKUMH, COLIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU U HJ€alaMi POCCUHUCKOTO IPakIaHCKOT0 OOLIECTBA, MTPUHATHIMU B
oOlIecTBe HOpMaMu U IIpaBUJIaMHU TOBEACHUS, CIIOCOOCTBYIOIIMMU IMPOLIECCAM
CaMOINO3HAHUS, CaMOPa3BUTHSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yyaroImuxcs.

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUSl TMpeAaMeTa «XUMHUS» OTPAKAIOT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBLHOM M MPAKTUYECKOH JeATEIbHOCTH
oOy4JaronmMxcs o peayu3aly NPUHATHIX B 00IECTBE LIEHHOCTEW, B TOM YHUCIIE
B YacTH:

1) rpamaaHCKOro BOCIMTAHUSA

OCO3HaHUsl  OOy4YalOIIMMHCS CBOMX  KOHCTUTYIIMOHHBIX TpaB U
0053aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEICTaBICHUS O COIMANbHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHUBE;

TFOTOBHOCTU K COBMECTHOM TBOPYECKOW MAESATENBHOCTH MNPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUEOHBIX U MO3HABATEIbHBIX 33]1a4, BHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W NPUHUMAaTh MOTHBBI, HAMEPEHHUSA, JIOTUKY WU
apryMEHTBI IPYTUX MPU aHATU3€ PA3IUYHbIX BUAOB YUEOHOU A TENbHOCTH;

2) NIaTPUOTHUYECKOT0 BOCIIUTAHMSA

[IEHHOCTHOTO OTHOILIEHHMSI K HCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OT€YECTBECHHON XMMUH;

yBa)KEHUsSI K MPOIIECCY TBOPUECTBA B OOJIACTH TEOPUHM U MPAKTUYECKOIO
NPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JOCTHIXKEHHUS HAYKU €CTh PEe3yJbTatr



JUINTEJIbHBIX HAOJIOACHUM, KpPONOTIMBBIX SKCIEPUMEHTAIBHBIX IMOUCKOB,
MTOCTOSIHHOTO TPYJ1a YUYEHBIX U MPAKTUKOB;

MHTEpeca M TO3HABATEJIbHBIX MOTMBOB B MOJYYEHHUH U TOCIEAYIOLIEM
aHanuze  MHPOpMAIMM O  TEPEIOBBIX  JOCTHIKCHHMSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEACHUS;

CHIOCOOHOCTH  OLIEHMBAaTh CHUTYallUH, CBSI3aHHBIE C XUMUYECKUMU
SABJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYSACH HA MOPAJIbHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE MOBEJEHUE U MOCTYIKA CBOMX TOBAPUUIEH C
MO3ULIMKA HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHHUE MOCIEACTBUM 3THUX
MTOCTYTIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

MOHMMAaHUSl IIEHHOCTEW 370poBOro M 0Oe30macHoro oOpa3a >KHU3HHU,
HE00XOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

cOOJIIOAICHUS TpaBWil 0€30MaCHOTO OOpalleHUsi ¢ BEIIECTBAMHU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

MMOHUMaHUS LIEHHOCTH MPaBWJ HMHIUBUAYAJIbHOTO U KOJUJIEKTHBHOIO
0€e30MacHOr0 MOBEJAECHUS B CUTYyalUsX, YTPOKAIOIIMX 370POBBIO U KU3HH
JIIOICH;

OCO3HaHUSl  MOCJIEICTBHUM W  HENpUATUS  BPEIHBIX  IPHUBBIUEK
(ynotpeOmneHust ajaKoroisi, HAPKOTUKOB, KypEeHHUs );

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Yy4€OHO-HCCIIEOBATEIbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPUYECKOW MW JAPYIMX BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM HAa AaKTHUBHOE Y4YacTHE€ B PELIEHUWU MPAKTUUYECKUX 3aaady
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO Kjacca, IIIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHUIO MPOPEeccCUuil pa3auvyHOro poja, B
TOM YHCII€ HA OCHOBE MPUMEHEHHUS MTPEAMETHBIX 3HAHUW 110 XUMHH;

YBaXEHU K Tpyay, JIOIAM TpyJa U pe3ylbTataM TPYyIOBOH
NEeSATENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIbHON TPaeKTOPHUU
oOpaszoBaHus, Oyayiier npodeccun U peanusaluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
U IOTpeOHOCTEM 00111eCTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUS :

AKOJIOTUYECKHU 11eJIeCO00Pa3HOr0 OTHOIIEHUS! K MPUPOJE, KAK UCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUS I00ANBHOTO XapaKTepa SKOJIOTHYECKUX MpOoOseM, BIUSHUS
SKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEibl;

OCO3HaHUsI HEOOXOJUMOCTH HCIOJIb30BAaHUSI JOCTWKEHUW XUMUU IS
pelIeHus: BONPOCOB PALIMOHATILHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HEINPHUATHUS JEUCTBUM, NPUHOCAIIMX BpEH OKPYKAIOIIEH
OPUPOAHON CpeJie, YMEHHUS POTrHO3UPOBATh HEOIATONPUSITHBIE KOJIOTUUECKHE
NOCJIEICTBUS NMPEANPUHUMAEMBIX AEHCTBUN U IPEIOTBPAIIATh UX;

HaJIU4YUS  Pa3BUTOTO  HAKOJOTMYECKOTO  MBIIUICHUS, 3KOJIOTMYECKOU
KyJbTYphl, OIbITa ACSITEIBHOCTH SKOJOTWYECKOM HANpaBIE€HHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA UMHU B MO3HABATEIBHON, KOMMYHUKATUBHON U COLIMATIBHOMN



IIPAaKTUKE, CIOCOOHOCTM W YMEHHS aKTHUBHO IPOTHUBOCTOSTH HJIEOJOTUU
xemohoouu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA HayKU U OOILIECTBEHHON MTPAKTUKH;

MOHMMAHUA CHEIU(PUKA XUMHUM KaK HAyKd, OCO3HAHHUA €€ pOJu B
(opMUPOBAHNHN PAIMOHAIILEHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LIETOCTHOTO
MIPEACTABICHHS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJIBI U YEJIOBEKA, B
MO3HAHUH TPUPOTHBIX 3aKOHOMEPHOCTEW M PEIICHWU MPOOJIeM COXpaHEHUS
MPUPOJHOTO PAaBHOBECHS;

yOeKAEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHUHU JJS COBPEMEHHOM
UMBWIN3AMU: B €€ T'yMaHUCTUYECKOM HANPABICHHOCTH M BaXXHOM pOJU B
CO3JaHMU HOBOW 0a3bl MaTepUaNbHOW KYJIbTYpbI, PELIEHUU TJIOOAIBbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPbEBOM, IHEPTETUUECKOM,
MUIIEBOM M  HJKOJOTMYECKON O€30MacHOCTH, B Pa3BUTHUM  MEIWLIMHBI,
00ecIreyeHnn yCIOBHUI YCHEIIHOIO TPYAa U SKOJIOTUYECKH KOM(POPTHOMN KU3HU
Ka)KJ0T0 YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON TI'PaMOTHOCTH: MOHHMMAHMS CYIIHOCTH METO/OB
MO3HAHUS, HCIOJb3YEMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
HCIIOJIb30BaTh TIOJy4aeMble 3HAHMS ISl aHAIW3a M OOBSICHEHUS SBICHUUN
OKPYXAIOIIEr0 MUpa U MPOUCXOAAMIMX B HEM H3MEHEHUI, YMEHHUs JAeNaTh
000CHOBaHHBIE 3aKJIIOUEHHUS HA OCHOBE HAyYHbIX (PAKTOB U HMMEIOUIUXCS
JAHHBIX C LEJNbIO NOJYYEHHS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbBHO MCHOJb30BATh XUMUYECKUE 3HAHUS IS
pelieHus MpooieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIEA0BATENIbCKON 1eATEbHOCTH;

TOTOBHOCTM U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 H
caM000pa30BaHMI0, K AKTHBHOMY IIOJyYEHHMIO HOBBIX 3HaHW MO XUMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpEcCa K  OCOOEHHOCTSIM  TpyAa B  pa3iIMyHbIX  cdepax
poheCCUOHATIBHOU eI TEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHUSI yU4EOHOTO MpeaMeTa «XUMUsH
Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus BKIIOYAIOT:

3HaUUMble 1 (OPMHPOBAHUS ~ MHUPOBO33pPEHHUSA  OOyYaronIuxcs
MEXKIUCUUILIMHAPHbBIE (MEeXTpeIMEeTHBIC) oOIIeHAyYHbIE MOHSATHUS,
OTpa)Karolue IEJIOCTHOCTh HAYYHOW KapTHHBI MUpA U CHENMU(UKY METOIOB
MO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, HAY4YHBIM (haKT, MPUHIIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIEPUMEHT U JPYTHUE);

YHUBEpPCAIbHBIC y4eOHbIe NENUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATHUBHBIE, PETYJIATHBHBIC), oOecnednBarommye (QopMupoBaHue
(GYHKIIMOHATBHOM TPAMOTHOCTH M COLUATTLHON KOMIIETEHITUU O0YJarOIINXCS,;

CIIOCOOHOCTH O0yJarOIIIXCSI UCIIOJIB30BATh OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHYECKUE 3HAHUSI U YHHUBEPCAJIbHBIE
y4eOHbIe ICHCTBUS B TTIO3HABATEIILHON U COIIMAIBHON TIPAKTUKE.



MeranpeaMeTHbIe pe3yibTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMUA, KOMMYHHKAaTUBHBIMU U  PETYISTHBHBIMU
JNECUCTBUSIMU.

OBianeHue  YHMBEPCAJBHBIMM  Y4eOHbBIMM  IO3HABATeJIbHBIMH
AefCTBUSIMM:

1) 6a3oBble JOrHYECKHUE JeiiCTBUA:

CaMOCTOSITENIbHO  (OPMYJIUPOBaTh M aKTyaJU3UpOBaTh MpPoOIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNsaTh LEIN NEATEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JNOCTH)KEHHUS, COOTHOCHTH PE3YyJbTaTbl JAESTENIBHOCTH C I[OCTABICHHBIMU
LETSAMU;

MCIIOJIB30BaTh NIPH OCBOEHUU 3HAHUU NMPUEMBI JOTUYECKOTO MBIIIJIEHUS —
BBIJICJISITh XapaKTEPHbIE IPU3HAKK MOHATUN M YCTAaHABIMBATh UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS 111 OOBSICHEHUS OTJEIbHBIX (DAKTOB
U SIBJICHUM;

BBIOMPATh OCHOBAHMS M KPUTEPUU ISl KIAacCU(PHUKAMU BEIIECTB U
XUMHAYECKUX PEAKLINN;

YCTaHaBJIMBAaTh IMPUYMHHO-CIEIACTBEHHBIE CBS3M MEXAY H3Yy4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKACHUS (MHIYKTUBHbBIC, IEIYKTUBHBIC, IO
AHAJIOTUM), BBIBIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUEHNUS;

NPUMEHATh B  NPOLECCE TMO3HAHUA, MCHOJb3yeMble B  XHUMHH
CUMBOJIMYECKME  (3HAKOBBIE)  MOJENM, MNpeoOpa3oBBIBATH  MOJIEIbHBIE
MPEACTABICHUS] — XHUMHYECKHH 3HaK (CHMMBOJI) DJIEMEHTa, XHUMHYECKas
dopmyna, ypaBHEHHE XHUMHUYECKON peakuud — TMPU PELIIEHUU YYEOHBIX
MO3HABATENIbHBIX M MPAKTUYECKUX 3aJlay, MPUMEHSATh Ha3BAaHHBIE MOJIEIbHBIC
MIPEACTABIICHUS JIJISl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4a€MbIX BEUIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE eiiCTBUA:

BJIQZIETh OCHOBAMH METOJI0B HAyYHOT'O MO3HAHMS BEIIECTB U XUMUYECKUX
peaKkuuit;

dopMynupoBaTh 1€MW 3aJadyd  UCCIEAOBaHUS, HCIOIb30BaTh
MIOCTaBJICHHBIE U CaMOCTOSITENIbHO C(POPMYJIMPOBAHHBIE BOMPOCHI B KAaYECTBE
MHCTPYMEHTA MO3HAHUSI U OCHOBBI JJIsl (POPMUPOBAHUS TMIIOTE3BI MO MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXIACHUII;

BJIQJIETh HABbIKAMHM CAMOCTOSITEIBHOTO IUIAHUPOBAHUS W TPOBEACHUS
YUYEHMUYECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HAOIIOAATh 3a
XOJIOM  TIpollecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro  pe3yJbTar,
dbopmynupoBath 0000IIEHHUS W BBIBOJBl OTHOCUTEIBHO JIOCTOBEPHOCTH
pe3yJbTaTOB UCCIICIOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTUET O MPOJEIaHHON
pabore;

npuoOpeTaTb OMNbIT YYEHUYECKOM UCCIeNOBATENbCKOW M MPOEKTHOU
JEeSATEIBHOCTH, MPOSIBISITH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbBHOMY
MOMCKY METOJIOB PELICHUS MPAKTHUYECKUX 3a/ad, MPUMEHEHUIO Pa3IUYHBIX
METOJI0B MTO3HAHUSI.

3) paboTa ¢ uHpopmMaumeii:

OPUEHTHUPOBAThCA B PANIMUHBIX HCTOYHMKAX HHPOpManuu (Hay4yHO-
nomyJsipHasi JIdTepaTypa XHMHUYECKOTO COJAEpKaHWs, CIpPaBOYHBIE MOCOOMS,
pecypcbl MHTepHeTa), aHaIM3UpoBaTh HHPOPMALIUIO PA3IMYHBIX BUIOB U (hopMm



MPEACTABICHUS,  KPUTHYECKHM  OLICHMBaTh €€  JOCTOBEPHOCTb U
HEMPOTHBOPEYNBOCTH;

(GopMyTHUpPOBATH 3aMPOCHl U MPUMEHATH Pa3INYHbIe METOABI IPU MMOUCKE U
orOope wuHpOpMaIMU, HEOOXOAMMON JJisi BBINOJHEHUS YYEOHBIX 3aaau
OIIPEICIIEHHOTO TUIIA;

MpUOOpPETaTh OMBIT UCIOJIB30BAHUS MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMAIBHYIO (OpMYy MpEACTaBICHUS
uH(popMaluu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKH U IPYTHE);

WCIIONIb30BaTh HAyYHBIN $3BIK B KauecTBE CpeACTBa Npu padore ¢
XUMHUYECKON WH(pOpMaluel: MPUMEHITh MEXIpPEAMETHbIE ((pU3NYeCKUue u
MaTeMaTHYeCKHe) 3HAaKM W CHUMBOJBL,  (opmysbl, abOpeBUATypHI,
HOMEHKJIATypy;

UCIIOJIb30BaTh W NPEeoO0pa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HaIJISITHOCTH.

OBjaieHUe YHMBeEPCAJbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYXJaeMOl TeMbl B XOJ€ AUaora
W/WJW JUCKYCCUU, BBICKAa3bIBaTh WJEH, (HOPMYJIUPOBATh CBOM MPEMAJIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS NPEIJI0KEHHOMN 3a1a4H;

BBICTYNATh C MPE3EHTALMEN pe3yIbTaTOB MO3HABATEIBHOU JI€ATEIBbHOCTH,
MOJIyYEHHBIX CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHKaMHU IPHU
BBIIIOJIHEHUH XHMHYECKOTO JKCIIEPUMEHTA, MPaKTUYeCKOM padoThl IO
MCCJIEIOBAHUIO CBOMCTB M3YYaeMbIX BEIIECTB, pealnu3alui y4eOHOIO MPOEKTa U
(opMyIHpOBATH BBIBOJBI MO pE3yJIbTaTaM MPOBEIEHHBIX UCCIEAOBAHUMN ITyTEM
COrJIaCOBaHUS MO3ULUI B X0/1€ 00CYX AEHUS 1 OOMEHAa MHEHUSMH.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSTENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO IO3HABATENIbHYIO
NeSATEIbHOCTh, ONpeAeNss €€ LeNu W 3aJaud, KOHTPOJIMPOBAaTH M IO Mepe
HEO0OXOJAMMOCTH KOPPEKTUPOBAaTh MpeiaraéMblii alropuT™M JEWCTBUM TpHU
BBINIOJIHEHUM YYE€OHBIX M HCCIEAOBATENIbCKUX 3a7a4y, BbIOMpaTh Haubosee
3 PeKTUBHBIN CIOCOO MX pelIeHUs ¢ YYETOM TOJYyYEHHUsS] HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYUIECTBJISITh  CAaMOKOHTPOJIb ~ CBOEM  JESATENBbHOCTH HAa  OCHOBE
caMOaHaJIi3a U CAaMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KUIIACC

[IpenmeTHble pe3ynabTaThl OCBOEHUS Kypca «Opranuyeckas XuUMHS»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh TMPEACTABICHUA O XHUMHYECKOH COCTaBIISIONIEH
€CTECTBCHHO-HAYYHOM KAPTHUHBI MHUPA, POJIM XWMHUM B ITIO3HAHUU SIBJICHUU
npuposibl, B (GOPMUPOBAHUM MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPaKTHYECKUX
3alad U DKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 3J0pPOBBIO U
IIPUPOJTHOM CPEJIE;

BJIAJICHUE CHUCTEMOM XUMHMYECKHMX 3HAHUK, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATUS (XMMUYECKUH DJIEMEHT, aTOM, OJJIEKTPOHHAas
o0oloyka aTroma, MOJIEKYyJla, BaJEHTHOCTb, JJIEKTPOOTPULIATEIHLHOCTD,



XUMHUYECKas CBs3b, CTPYKTypHass Qopmyna (pa3BépHyTas U COKpamEHHas),
MOJIb, MOJSIpHAas Macca, MOJSIPHBIM  OO0BEM,  YIJIEPOOHBIMA  CKEJeT,
(GyHKIIMOHAJIBHAS TPYINA, pajaudKal, H30MepHus, H30MEpPbI, TOMOJOTUYECKHIl
psl, TOMOJIOTH, YIJIEBOJOPOJbI, KUCIOPOA M a30TCOJAEpKAILKME COCAUHEHUS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUS);
TEOPHH U 3aKOHBI (TEOPHs CTPOECHHUS OpraHudeckux Bemects A. M. byTiieposa,
3aKOH COXPAHEHMSI MAcChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKHHA S3BIK
XUMUHU; MHPOBO33PEHUYECKHE 3HAHUA, JIEKallhe B OCHOBE IOHHUMaHHS
NPUYMHHOCTA U CHUCTEMHOCTH XUMHYECKHX SBICHUH, (AKTOJIOTHUYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYEHUM U OE€30IaCHOM HCHOJIb30BaHUU
BAKHEUIIMX OPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTU
YEJI0BEKa,;

c(hOPMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIE MPU3HAKU MOHSTHIA,
YCTaHaBIMBAaTh WX B3aUMOCBS3b, HCIIONB30BAaTh COOTBETCTBYIOIIHME IMOHSATHUSA
IIpU OMKUCAHUH COCTaBa, CTPOEHUS U MPEBPAIICHUI OPraHMYECKUX COSANHEHUM;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHYECKYI0 CUMBOJIMKY IS
COCTABJICHHSI MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAILEHHOI)
(GopMyn OpPraHMYECKMX BEIIECTB M YPABHEHUH XMMHYECKUX PpEaAKIIHi,
M3rOTaBIMBATh MOJEIHN MOJIEKYJl OPraHUYECKHUX BEIIECTB ISl MILTIOCTPALUU UX
XUMHUYECKOTO U POCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUI YCTAHABIUBATH MPUHAIIEKHOCTD U3yYEHHBIX
OpraHUYECKUX BEIIECTB MO HMX COCTaBy U CTPOEHUIO K OIpPEeAeIEHHOMY
KJIacCy/Tpynne COEIMHEHUW (YriaeBOAOPOJbI, KUCIOPOA U a30TCOAEpIKAIIUe
COEIMHEHHUSI, BBICOKOMOJIEKYJISIDHbIE COEIWHEHHs), JaBaTh MM Ha3BaHUSA IO
cucrematudyeckord HoMmeHkiarype (IUPAC), a Takxe mpuUBOAUTH TPUBHAIBHBIC
Ha3BaHUsl OTAEJbHBIX OPTaHMYECKUX BEIECTB (3TUJIEH, MPONMUJIECH, alleTUJIEH,
ATUJICHTJIUKOb, TTTUUEPUH, (eHOII, (popManbaeru, aueTaibAerul, MypaBbuHas
KHCJIOTa, YKCyCHasi KHUCJIOTa, OJIEMHOBas KHCJIOTa, CTE€apUHOBAas KHUCIOTA,
[II0K03a, (PYKTO3a, Kpaxmal, eJUTi0JI03a, TIIUIHH);

c(OPMUPOBAHHOCTh YMEHHS OINpPEAENATh BUIbl XUMHUYECKOH CBSI3H B
OpraHUYEeCKUX COCTUHEHUSX (OJUHAPHBIEC U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHATH MOJOKEHUS TEOPUU CTPOEHUS
opranudeckux BemectB A. M. bytiepoBa miss OOBSCHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS] MAaCChI
BELIECTB;

c(OPMUPOBAHHOCTh YMEHHUHM XapaKTepu3oBaThb COCTaB, CTPOEHHE,
(¢u3nuecKue U XMMUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3IMYHbIX
KJIACCOB OPraHMYECKUX BElIEeCTB (METaH, 3TaH, 3TUJIEH, MPONUJICH, alleTUJIEH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METAHOJ, TAHOJI, YTUICHTJIUKOJIb,
IIIALEPUH, (EHOJ, aleTalbAeTu]l, MypaBbUHAsl U YKCYCHAsl KUCIIOTHI, TJIFOKO3a,
Kpaxmayi,  ULeJUII0JIo3a,  aMUHOYKCYCHash  KUCJOTa),  WLIIOCTPUPOBATH
F€HETUYECKYI0 CBSI3b  MEXKJYy HUMH YPaBHEHUSMH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIINI C UCTIOIb30BAHUEM CTPYKTYPHBIX POPMYII;

c(hOpMHPOBAHHOCTh yMEHUs XapaKTEpU30BaTh MCTOYHUKHU
YTJIEBOJIOPOTHOTO ChIpbS (HE(PTh, TPUPOIHBIA Ta3, Yyrojib), CHOCOOBI HX
nepepadOTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(OpMHUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHHUS MO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa
peaklMM MO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO W3 HMCXOIHBIX
BELIECTB WUJIU MPOAYKTOB PEAKIINN);



c(hOpMHPOBAHHOCTh YMEHHH BIAJACTh CHUCTEMOW 3HAHWUW 00 OCHOBHBIX
METOJaX HAYYHOrO MO3HAHHU, UCIIOJIb3YEMbIX B XUMUU MIPU U3YUYEHUU BEILIECTB
M XMUMHYECKUX  SABJICHHA  (HAONIOJCHHE, HW3MEPEHHE, SKCIEPHUMEHT,
MOJICJINPOBAHUE), MCIOJIb30BaTh CUCTEMHBIE XUMHUYECKUE 3HAHUSA IS
MPUHATUS PELIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYallUsSX, CBS3aHHBIX C
BEILIECTBAMH U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTH ~YMEHHUH  COONIONATh  MpaBWja  MOJB30BaHUS
XUMUYECKON MOCYAOM M JTaOOpaTOpPHBIM OOOPYIOBAaHHWEM, a TAKKE IpPaBHIIA
oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBIIOJHEHUIO
71a00PAaTOPHBIX XUMHUECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IIJIAHUPOBATh M BBHIMOIHITH XUMHUYECKUHN
AKCIIEPUMEHT (IIPEBPAILCHHUsS] OPraHMYECKUX BEIIECTB MpPU HarpeBaHUM,
MOJIyYeHUE OTUJIEHA W HW3YYEHUE €ro CBOMCTB, KAuye€CTBEHHBIE pPEAKIUU
OpraHUYEeCKUX BEUIECTB, JEHATypalus OEJIKOB NpU HarpeBaHUU, ILIBETHBIC
peakuu OEIKOB) B COOTBETCTBHM C MpPaBHJIAMH TEXHUKH O€30MACHOCTU MPHU
oOpalieH ¢ BEIIEeCTBAMH M J1a0OpaTOpHBIM O0OpPYAOBaHUEM, MPEACTABIATH
pe3ynbTaTbl XHMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (HOpMyIUpOBaTh BBIBOJBI HAa OCHOBE 3THUX
pE3yNbTaTOB;

c()OPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATH XUMUYECKYIO
nH(pOpMaLMIO, MOIy4YaeMyl0 M3 pPa3HbIX HCTOYHHKOB (CpEICTBa MAacCOBOM
uHpopmanuu, UHTEpHET U IpYyTrUX);

c(hOpMHUPOBAHHOCTh ~YMEHHMH  COOMIOJAaTh TMpaBWa  HKOJOTHUYECKHU
L[EJIECOO0PA3HOTr0 TOBEACHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B LEISAX
COXpaHEHUsI CBOErO 3J0POBbS M OKPYKArOUIEH MPUPOIHON CpEIbl, OCO3HABATH
OMAacCHOCTb BO3JICHCTBUS HA JKUBBIE OPraHU3MbI ONPEACIIEHHBIX OPraHUYECKUX
BELIECTB, NOHUMas cMmbici nokasarens [1/IK, moscHATh Ha mpumepax crnocoObl
YMEHBUIEHUS W TPENOTBpPALEHUS] UX BPEIHOTO BO3JAEHCTBHUS HA OPraHu3M
YeJI0BEKa;

JUTs1 OOYYarOIIMXCSA C OTPAHUYEHHBIMU BO3MOYXHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYNHBIX METOJaX MO3HAHUS BEIIECTB U
XUMUYECKHUX SIBJICHUI;

JUISL CHENbIX W CIA0OBUASIIMX OOYYarOIIUXCS: YMEHHUE MCIOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3Hauenuit JI. bpalins ngna  3anucu
XUMUYECKUX (HOopMyI.

11 KUIIACC

[IpenMeTHble pe3yabTaThl OCBOEHHUsS Kypca «OOmass U HeopraHudeckas
XUMUSD» OTPaXKaIOT:

c(hOpPMUPOBAHHOCTh TPEACTABICHUM: O XUMHUYECKOM COCTaBJISIOIIECH
€CTECTBEHHO-HAYYHON KAPTHUHBI MHUpA, POJM XHMHUU B TIO3HAHWUU SIBJICHUU
npuposibl, B (OPMUPOBAHUU MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAUMOM ISl PEHICHUS MPAKTUYECKUX
3a/1a4 ¥ SKOJIOTMYECKU OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0pPOBBIO U
IIPUPOJTHOM CPEJIE;

BJIAJICHUE CHUCTEMOM XMMHUYECKHX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloNIue MOHATHS (XUMHUYECKHIA 3JIEMEHT, aTOM, U30ToII, S-, P-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, WMOH, MOJIEKYJa, MOJIb, MOJSIPHBIM 0O0BEM,
BAJICHTHOCTb, JJICKTPOOTPHULATEILHOCTh, CTENEHb OKHUCJICHHUS, XHUMHUYECKas
CBA3b (KOBaJIEHTHAs, HOHHAsI, METAJUIMYECKasi, BOJAOPO/IHASA), KPUCTAIINYECKAs]



peméTKa, TUIIbl XUMUYECKUX PEAKIIUHI, PACTBOP, dIEKTPOIUTHL, HEAJIEKTPOJIUTHIL,
ANEKTPOJIMTUYECKAST UCCOLMALMSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKON peakUuy, XUMUYECKOE PABHOBECHUE); TEOPHUH M 3aKOHBI (TEOpHs
3JIEKTPOJIMTUYECKON Aucconranuu, nepuognyeckui 3akod 1. . Menneneena,
3aKOH COXPAHEHHsSI MACChl BEIIECTB, 3aKOH COXPAaHEHUS M IPEBPALICHUS
SHEPIrUU MPU XUMUYECKHUX PEAKIUSAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUN S3BIK
XUMHH, MHUPOBO33PECHUYECKHE 3HAHMSA, JIEXKalMe B OCHOBE ITOHUMAaHHUS
NPUYMHHOCTA U CHUCTEMHOCTH XUMHYECKHX SBICHUH, (HAKTOIOTHUYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYEHUU M OE€30IIACHOM HCIOJIb30BAaHUU
BXHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKON NEATEeIbHOCTU
YEJI0BEKA;

c(hOpPMUPOBAHHOCTh YMEHUH BBISIBISTh XapaKTePHBIC MPU3HAKU MOHITHIA,
YCTAaHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHITHUSA
IIPY OIIMCAHUH HEOPTaHWYECKUX BEUIECTB U UX MPEBPAILCHNN;

c(OpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHYECKYI0 CUMBOJIMKY IS
coctaBieHuss (OpMyd BEUIECTB W yPaBHEHUH XHMHYECKUX PpEaKIHil,
cucrtematuyeckytro HomeHkinatypy (IUPAC) wu TpuBHaibHble Ha3BaHHS
OTJIETIbHBIX HEOPTAHMYECKUX BEUIECTB (YrapHbIi ra3, yriaeKHUCIbli ra3, aMMHaK,
rai€Hasi i3BeCTb, Heral€Hasi U3BeCThb, IUThEBAS COJA, TUPUT U JPYTHE);

c(OPMHUPOBAHHOCTh YMEHUW OMNpPEAENATh BAJEHTHOCTb M CTENEHb
OKHCIICHHS] XUMHAYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOTO COCTABA, BUJ
XUMHUYECKON CBsI3U (KOBAJEHTHAsl, MOHHAs, METaJUIMYecKas, BOJOPOJHAas) B
COCAUHEHNAX, THUN KPUCTAUIMYECKOW PpEMIETKM KOHKPETHOIO BELIECTBA
(aToMHas1, MOJIEKYJIsIpHAs, HOHHASI, METAIUIMYECKAs ), XapaKTep CpeAbl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUM;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIMBATh MPUHAIIIEKHOCTb
HEOPraHMYEeCKUX BEUIECTB IO MX COCTaBY K OMNpEeAeIEHHOMY Kiaccy/rpymmne
COEIMHEHMI (MPOCThlE€ BEIIECTBA — METAUIbl M HEMETaJUIbl, OKCHJBI,

OCHOBAaHMsI, KUCIOTHI, aM(POTEPHBIE TUIPOKCUBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI IEPHOJUYECKOTO 3aKOHA
. W. MengeneeBa U JEMOHCTPUPOBATH €ro0  CHCTEMATHU3UPYIOUIYIO,
OOBSICHUTENIbHYIO U IIPOTHOCTHYCCKYO (QYHKINN;

c(OPMUPOBAHHOCTh YMEHHUM XapaKTEpPHU30BaTh SJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHMX 3yeMeHTOB |—4 mepuonoB Ileproanyueckoil CHCTEMBI
XuMHUecKux ameMeHToB JI. M. MeHueneeBa, UCMOIb3ysl MOHATHS «s-, pP-, d-
ANIEKTPOHHBIE  OpOUTaNM»,  «IHEPreTHUYECKUE  YPOBHW»,  OOBICHATH
3aKOHOMEPHOCTM HM3MEHEHHUS CBOMCTB XHMMHYECKMX DJJIEMEHTOB M HUX
COCIMHEHUH 10 mepruojaM U rpymnmnaM [lepuoaudeckor CUCTEMbl XUMUYECKUX
aneMeHToB [. 1. MeHpaeneena;

c(hOpMHUPOBAHHOCTh YMEHUN XapakTepu30BaTh (OMHUCHIBaTh) OOIIHE
XUMHAYECKUE CBOMCTBA HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KIJIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKOW CBSI3M MEXKIY HEOPTaHWUYECKUMHU
BEILIECTBAMH C MOMOUIBIO YPABHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(hOpMHUPOBAHHOCTh YMEHUS KIacCU(ULIUPOBATH XUMUYECKUE PEAKIIMH 110
Pa3IMYHBIM MPU3HAKAM (YKCIY U COCTABY PEarupyrolluX BEIIECTB, TEIJIOBOMY
2 deKTy peakiuu, N3BMEHEHUIO CTETICHEN OKUCIICHUS 2JIEMEHTOB, 0OpaTUMOCTH
peaKIMM, YYaCTUIO KaTaanu3aTropa);

c(hOPMHUPOBAHHOCTh YMEHUMN COCTABIISITH YPABHEHMS PEAKIUN Pa3IUUHBIX
TUIIOB, TIOJHBIE M COKpAUIEHHBIE YpaBHEHHS pEaKIMil HOHHOrO OOMeHa,
YUHTBIBAs yCIOBUS, IPU KOTOPBIX ITH PEAKLIMU UAYT OO KOHUA;



c(OpPMUPOBAHHOCTh YMEHHM MPOBOAUTH PEAKIUH, IOATBEPKIAIONINE
KaueCTBEHHBIH COCTaB PA3IMYHBIX HEOPTaHHMUECKHUX BEIIECTB, PacllO3HABATh
ONBITHBIM ~TYTEM  HWOHBI, MNPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpPax
HEOPTaHMYECKUX BEIECTB;

c(OpPMUPOBAHHOCTh YMEHUU PpACKPBIBATH CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIUNA TOCPEICTBOM COCTaBICHHUS 3JIEKTPOHHOTO
OaylaHca ATUX peaKIvii;

cOpPMUPOBAHHOCTh ~ YMEHUN  OOBICHATH  3aBUCHMOCTh  CKOPOCTHU
XUMHUYECKON peaklud OT pa3iuuHbiX (AKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3ACUCTBUS (IPUHLIUT
Jle lllaTenbe);

c(hOpPMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaThb XHUMHUYECKHUE MPOLIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO MOMYYEHHUsS] CEPHON KUCIIOTHI, aMMHUaKa, a
TakkKe C(HOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOMIMX HAYYHBIX MPHUHIMIIAX U
HKOJIOTHYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUU MPOBOJIUTH BBIUYUCICHHS C UCIOIB30BAHUEM
TIOHSITHS «MacCOBasi JAOJIS BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHH Ta30B
Opy XUMHYECKHX pEeakKIMsX, MacChl BEIIeCTBA WM O0BEMa Ta30B IO
M3BECTHOMY KOJHMYECTBY BEIECTBA, Macce Wi O00BEMY OJHOTO W3
YYACTBYIOIIMX B PEAaKIMU BEUIECTB, TEIUIOBOrO 3(deKkTa peakuuu Ha OCHOBE
3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, MPEBPAIIECHUS M COXPAaHEHUS YHEPTUH;

chOpMUPOBAHHOCTh ~ YMEHHW  COONIONATh  MpaBWja  MOJB30BaHUS
XUMHUYECKON TOCyI0N W 1abopaTOpHBIM OOOpYIOBaHUEM, a TakKe MpaBHIa
oOparllieHusi C BEIIECTBAMUA B COOTBETCTBUU C MHCTPYKIUSMU 1O BBITIOJHEHHIO
71a00PaTOPHBIX XUMHUECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHUW TMJIAHUPOBATh W BBHIMOTHATH XHUMHUYECKUAN
AKCIIEPUMEHT (pa3yIo’KeHHEe MEPOKCHIA BOJIOPO/Ia B MPUCYTCTBUH KaTaIN3aTopa,
OTIpe/IeNIEHUEe Cpelbl PacTBOPOB BEIIECTB C TOMOIIBIO YHUBEPCAIHLHOTO
WHANKATOpa, BIUSHUE pPa3IUYHBIX (AKTOPOB HAa CKOPOCTh XHUMHYECKOH
peaKiuy, peakiud HOHHOTO OOMEHa, KadeCTBEHHBIE PEaKIMH Ha Cyibdart-,
KapOoHaT- W  XJIOPUIA-aHWUOHBI, HAa  KAaTHOH  aMMOHHs,  pEIICHHe
OKCIIEPUMEHTAJBHBIX 3a7ad 1o TeMam «Mertamibey u  «Hemerammer»y) B
COOTBETCTBUM C MpPaBWIAMH TEXHUKH O€30MACHOCTH MpH OOpalleHuH C
BEIIECTBAMH M JITAOOPATOPHBIM O00OPYIOBAaHHMEM, MPEICTABIATh PE3YyIbTAThI
XUMHUYECKOTO IKCIEpPUMEHTa B (OpME 3alHucH ypaBHEHUW COOTBETCTBYIOIIUX
peaxiuii 1 GOpMyIHMPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIHTATOB;

chOpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHATU3UPOBATh XHUMHUYECKYIO
nHPOpPMAIMIO, TOJIYy4aeMyl0 W3 pPa3HBIX HCTOYHUKOB (CpeIcTBa MacCOBOH
KOMMYHUKanuu, IHTepHEeT U ApyTHX);

chOpPMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJa  DKOJOTUYECKHU
11eJ1ecO00pa3HOTO TOBEACHUS B OBITY W TPYAOBOM JESITEIBHOCTH B IENSIX
COXPAaHEHHUsI CBOETO 3/I0POBBS U OKPYXKAIOIICH MPUPOTHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3JCHCTBHSI Ha KHUBBIE OPTaHWU3MBI OMPEICIEHHBIX BEIIECTB,
nonnMass cmbicn mnokazatens [IJIK, moscHAT, Ha mnpumepax CcrnocoOb!
YMEHBIIICHUSI W TPEAOTBPAICHUS] WX BPEAHOTO BO3ICHCTBHS Ha OpPTaHU3M
YeII0BEeKa;

T OOYYArOIIMXCSl C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMU 3/IOPOBBS: YMEHHE
NPUMEHATH 3HaHHUS OO0 OCHOBHBIX JOCTYITHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMUYCCKUX SBJICHUM;



JUIS CIIETIBIX W CIa0OBUASIINX OOYYaIOMUXCs: YMEHHE HCITOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3Hauenuid JI. bpaitns nmns  3amucu
XUMUYICCKUX dbopmy.
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IlenrTn bl

benku xak npupoaHsie

https://lesson.edu.ru/lesson
/1600e4a4-d259-4ba9-

32 | BBICOKOMOJIEKYIISPHBIC 1 9632-

COCIMHEHUS 994fae4ce366?backUrl=%
2F04%2F10
https://lesson.edu.ru/lesson

OCHOBHBIE HOHATUS XUMUU /1600e4a4-d259-4ba9-

33 | BBICOKOMOJICKYIISIPHBIX 1 9632-

COEIMHEHUH 994faedce366?backUrl=%
2F04%2F10

OCHOBHBIE METOE CHHETE3 https://lesson.edu.ru/lesson

BBICOKOMOJIEK VIIAPHBIX /1600e4a4-d259-4bag-

34 CRYLIP 1 9632-
coenuneHu. [lnacTMacce, 994fae4ce366?backUrl=%
Kay4yKH, BOJIOKHA 2F04%2F10
OBILIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME
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11 KITACC

Nu Kosun4yecTBo yacos
DJIEKTPOHHbBIE
Hara uudpoBbie
m| Tema ypoka KoHnTpoJubHbie IIpakTHYeckue
Bcero U3y4eHust o0pa3oBaTre/ibHbIE
/ padoThI padoThI
pecypchbl
n
XUMUYECKUH AJIEMEHT. ATOM. https://lesson.edu.ru/lesso
DnexkTpoHHas KOH(UTrypanus 1 0 0 n/20b1df2e-6ce4-435b-
aTOMOB b6dc-5155d30a45fa
Ilepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema
e mm——— https://lesson.edu.ru/lesso
M o 1 0 0 n/e7d48881-0550-49da-
CHACITICERA, X CRASH © a49c-7375c3d033e9
COBPEMEHHOM TEOpHUEH CTpPOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHUX AJIEMEHTOB U
WX COCIMHEHUH I10 TpyMnam 1
mepHoam. 3HaueHHe https://lesson.edu.ru/lesso
' 1 0 0 n/2859ec02-8ecd-4cd8-
MEePUOINYECKOT0 3aKOHA U 8531-edad962608fb
CUCTEMBbI XUMHUYECKHUX JIEMEHTOB
J.. Menneneesa B pa3BUTUU
HayKu
Crpoenue BemectBa. XuMUYECKast https://lesson.edu.ru/lesso
CBSI3b, €€ BUJIbI; MEXaHU3MBI 1 0 0 n/12bfc348-007f-4796-
00pa30BaHMs KOBAJIEHTHOM CBS3H. bcda-180fc6b720fe



https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe
https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe
https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe

Bonopoanas cBsi3b

BanenTtHocTs.
DNeKTPOOTPULIATETLHOCTD.

https://lesson.edu.ru/lesso

5 Crenensp okucieHus. Bemecrsa n/a9c9a6le-e387-4ffe-
MOJIEKYJIIPHOTO M bcfb-aca9c7241b21
HEMOJIEKYJISIPHOTO CTPOCHUS
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.

VICTHHHBIE 1 KOJUIOHTHBIE https://lesson.edu.ru/lesso

6 n/75637222-d397-4bla-
pactBopbl. MaccoBast noJist 810a-cC7bcage8ane
BEILIECTBA B PacTBOPE
Krnaccudukanus 1 HOMEHKIIaTypa
HEOPraHWYECKUX COCAVHEHUM. https://lesson.edu.ru/lesso

7 I'enernueckas cBs3b n/75637222-d397-4bla-
HEOPTaHUYECKHUX BEIIECTB, 810a-cc7bca9e8alc
Pa3IUYHBIX KJIACCOB
Knaccudukanms xumuaecknx
peakuil B HEOPraHUYECKON U
OpPraHU4eCKOM XUMUH. 3aKOH https://lesson.edu.ru/lesso

8 COXpaHEHUs MacChl BELIECTB; n/75637222-d397-4bla-
3aKOH COXPAHEHHS U MPEBPaICHHS 810a-cc7bca9eBalc
SHEPTUU MPU XUMUUYECKUX
peaKnusax
Ckopoctb peakin. OOpaTuMele https://lesson.edu.ru/lesso

9 peakiuu. XuMHU4YeCcKoe n/fOcb5def-307e-4575-
paBHOBECHE 89d0-86041b603655

10 | TIpaktmueckas pabora Ne 1. itps:/fintolimp.org/publi

cation/praktichieskaia-



https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
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https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://intolimp.org/publication/praktichieskaia-rabota-vliianiie-razlichnykh-faktorov-na-skorost-khimichieskoi-r.html
https://intolimp.org/publication/praktichieskaia-rabota-vliianiie-razlichnykh-faktorov-na-skorost-khimichieskoi-r.html

«BrusiHUE pa3mUYHBIX (aKTOPOB
Ha CKOPOCTh XUMUYECKOMN
peakumn»

rabota-vliianiie-
razlichnykh-faktorov-na-
skorost-khimichieskoi-
r.html

DNeKTpoNIUTHYECKAs
mucconuanud. Ilorarue o
BOJIOpOAHOM Moka3zarese (pH)

https://lesson.edu.ru/lesso

11 n/847d1752-151b-4501-
pactBopa. Peakniun noHHOTO 8390-£29649f6c913
obmeHa. ['uapoIn3 opraHnyecKux
1 HEOPraHUYECKHX BEIECTB
OKUCIIHTEIIFHO-

BOCCTAHOBHTCIIbHbIE PEAKIIHIL, https://lesson.edu.ru/lesso

12 n/8f219cef-7a8a-44d5-
[TonsTHe 00 MeKTpOIIH3E ) b58a-b3d1b2eeh237
pacIiaBoB U pacTBOPOB COJIEH
KoHTpombHas paGoTa o pasnery https://lesson.edu.ru/lesso

13 n/34€920c7-f570-45b1-
«TeopeTnueckne OCHOBBI XUMHU» 8c76-h79898450a49
MeTtamnel, UX MMOJIOKESHHUE B
[Iepnonnueckoii cucreme
T aym— 1 https://lesson.edu.ru/lesso

14 n/a0d5bd16-683e-4ale-
MeneneeBa 1 0COOCHHOCTH 8073-70c6049c862
cTpoeHust aroMoB. O01IHe
(u3nuecKre CBOMCTBa METAIIOB
CIuraBel METANIOB. https://lesson.edu.ru/lesso

15| DnexTpoXuMHUUYECKHH P n/a0d5bd16-683e-4ale-
HanpsHKEHUHA METaJIOB 8073-70c604€9c862

16 | Xumunueckue cBOICTBA https://lesson.edu.ru/lesso



https://intolimp.org/publication/praktichieskaia-rabota-vliianiie-razlichnykh-faktorov-na-skorost-khimichieskoi-r.html
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https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.edu.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49
https://lesson.edu.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49
https://lesson.edu.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750

BAXHEHIINX METAJUIOB (HaTpui,
Kalui, KaJlbIluii, MarHHi,
ATFOMUHHNA) U UX COCTUHEHUN

n/e7ff8162-0d4d-40f8-

b9f7-422c3e710750

XUMHUYECKUE CBOMCTBA XpoMa,

https://lesson.edu.ru/lesso

17 . n/e7ff8162-0d4d-40f8-
MCAU TN COBAIHEHIH b9f7-422¢36710750
XHMIHeCKIe CBOFCTBA IHMHKA, https://lesson.edu.ru/lesso

18 N n/e7ff8162-0d4d-40f8-
Keje3a U UX COeTMHEHUN b9f7-422636710750
[IpakTuueckas padora No 2. https://lesson.edu.ru/lesso

19 | "PemeHne 3KCHIEpUMEHTAIBHBIX n/6545ec44-34c5-43f6-
3a1a4 o teme «Metamib" 826b-a648d7d6fef7
Hemerainbl, uX moyioxxeHue B
IIepunonnueckoi cucreme https://lesson.edu.ru/lesso

20 | xummueckux snemenToB 1. U. n/2390b83e-a935-4¢c96-
MeneneeBa 1 0COOEHHOCTH bd3a-25f26d9c1139
CTPOCHHS aTOMOB
du3nyecKue CBOMCTBA
HEMETAJIOB. AJUTOTpONUs https://lesson.edu.ru/lesso

21 | HeMmeTayUIOB (Ha IpUMeEpe n/cfb70c37-2784-4c66-
KHCIIopoJia, cepsl, hocdopa u be05-b0966dffb673
yriiepoia)

XUMUYECKHE CBOKMCTBA TAJIOTEHOB hitps://lesson.edu.u/lesso

22 . ’ n/cfb70c37-2784-4c66-
CCPHL 11 1 COSTMHCHITE be05-b0966¢ffb673

93 XuMHU4YecKre CBOMCTBA a30Ta, https://lesson.edu.ru/lesso

docodpa u UxX coeTMHEHHIA

n/cfb70c37-2784-4c66-



https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
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https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
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https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673

be05-b0966dffb673

XUMHUYECKUE CBOMCTBA YIJIEPOa,

https://lesson.edu.ru/lesso

24 N n/cfb70c37-2784-4c66-
KPEMHHS ¥ UX COCAMHEHUI be05-b0966dFfb673
ToHMEHEHIE BaKHCHIIIX https://lesson.edu.ru/lesso

5| P 5 n/cfb70c37-2784-4¢66-
HEMETAJIJIOB U UX COeTUHEHUI be05-b0966dffb673
OO6oO0mIeHNE U CUCTEMATU3AIINS https:/lesson.edu.ru/lesso
3HaHui 1o treMe «HeMeTaiuie». n/7c¢19b0ba-7815-4db3-

26 | BrruncieHus no ypaBHEeHUSAM 86f4-

XUMHUUYECKUX peaKHHﬁ u d0ac5b740b3b?backUrl=

TEPMOXUMHUYECKUE PACUETHI %2F04%2F11
https://lesson.edu.ru/lesso

ITpakTrueckas pabora Ne 3. n/7c19b0ba-7815-4db3-

27 | «PemeHne sKcepuMEHTaIbHbBIX 86f4-

3amay o teme "Hemeramnsr'» d0ac5hb740b3b?backUrl=
9%2F04%2F11
https://lesson.edu.ru/lesso
n/7c¢19b0ba-7815-4db3-

28 Kontponbnas paboTa mo Temam 86f4
«Metamael» 1 «Hemeraiisy 40ac5h740b3b?backUrl=

%2F04%2F11
Heoprannueckue u opraanyeckue https://lesson.edu.ru/lesso

29 | xucnotel. Heoprannueckue u n/35c2be59-f1c6-46¢6-
OpPraHUYECKUE OCHOBAHHUS 910c-46a0576d6924
AM(QoTepHbIe HEOPraHNYECKHE 1 https://lesson.edu.ru/lesso

30 | opraHmdeckue cCoeTUHEHUSI. n/46b429e4-931c-43fb-

I'eneTnueckas CBA3b

a2ba-be9e0bbeddef
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https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef

HCOPraHNYCCKUX U OPraHNnvYCCKUX
BCIICCTB

Poune xuMmuu B o0ecrieueHuN
JKOJIOTUYECKOM, IJHEPreTUIECKON U

https://lesson.edu.ru/lesso

31 . 1 n/f5999557-18c8-4853-
IIUIICBOU 6630HaCHOCTI/I, paSBI/ITI/II/I 83a0—588bf830407a
MCAUITUHBI
[Ipencrasnenus: 06 oOmUX
HAYHHBIX [PHHIANAX https://lesson.edu.ru/lesso

32| T P 1 n/f5999557-18c8-4853-
HpOMbIHIJIeHHOFO nonyquI/m 83a0—588bf830407a
Ba)XKHEUIIINX BEIIECTB
Yel0BEK B MIDE BELICCTE 1 https://lesson.edu.ru/lesso

33 p 1 n/b8e4d657-2cc7-4860-
MaTepuasIon 8583-9f76edc8a59f

https://lesson.edu.ru/lesso

34 | XwuMmus U 30pOBBE YEIOBEKA 1 n/b8e4d657-2cc7-4860-

8583-9f76edc8a59f
OBILIEE KOJIMYECTBO HACOB I10 34

I[TPOTPAMME



https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* Xumusi, 10 knacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUuYeHHON
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBoO
«IIpocBemienney

» Xumus, 11 xknacc/ I'abpuensa O.C., OO1IecTBO ¢ OrpaHUuYeHHON
OTBETCTBEHHOCTHIO «JIPODAY; AxninonepHoe obiiectBo «M3aaTenbcTBo

«HpOCBGIHeHI/IC»

METOJNUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA
XMW (BA3OBBI YPOBEHE). PEAJIM3AILIMSA TPEFOBAHUN ®I'OC
OCHOBHOI'O OBIIEI'O ObPA3OBAHNA

Metonuueckoe nocodue mis yuutens [log penakuueit I'. B. ITuuyrunoit

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
http://www chem.asu.ru/abitur DnekTpoHHas OMOIMOTEKA 10 XUMHUH U

TCXHHUKE

http://rushim.ru/books/books.htm Dnexrponnast OubnuoTeka yueOHbIX
MaTepHaioB 1Mo XuMuH Ha roptaiie Chemnet
http://him.1september.ru Enunas komnexuus L{IOP: IIpeameTnas kosuiekius

«XUMUD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE
skcniepuMeHThl: xumus. Kostekius Poccuiickoro o6meo0pa3oBaTeIbHOTO

I[mopraja



http://experiment.edu.ru AJIXUMUK: caiit JI.IO. Anmuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onummnmaaa mKkoJI-HUKOB 110 XUMHH






