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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O  XMMHM Ha YPOBHE CpEOHErO OO0mero oOpa3oBaHUs
pazpaborana Ha ocHoBe ®DenepanbHOro 3akona oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit ®@eneparum», TpeOOBaHUN K pe3ylbTaTaM OCBOCHUS
benepanbHO o0pa3oBaTeNnbHON  MporpaMMbl CpeAHEro oO0IIero oOpa3oBaHUs
(®OIT  COO0), IIPEICTABJICHHBIX B denepallbHOM  TOCYAapCTBEHHOM
obOpazoBatensHoM ctanaapte COO, ¢ yuétom KoHueniuu npenojgaBanus yaeOHOTo
npeaMera «XuMus» B o0OpazoBaTelbHBIX opranusanusx Poccuiickoit deneparum,
peanu3yIoNMX OCHOBHBIE 0Opa3oBaTEIbHbIE MPOrPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Crtpareruu pa3Butusi Boctiutanus B Poccuiickoit denepanun Ha nepuon no 2025

roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MHOIXOJOB K pa3pabOTKE MpOrpaMMbl MO0 XHMHUHU, K ONPEIEIICHUIO
oOwel crpateruu OOy4YeHHs, BOCIUTAHUS U Pa3BUTUS OOYYaIOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» ans 10—11 kimaccoB Ha 0a30BOM ypOBHE COCTaBWIIM
koHnentyanbHble TosiokeHus PI'OC COO o B3auUMOOOYCIIOBICHHOCTH IIEJCH,
COJIEpKaHMsl, pe3yJbTaTOB OOy4YeHUs W TpeOOBaHUU K YPOBHIO MOATOTOBKH
BBIITYCKHHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, HOJTy4yaeMoe BBITTYCKHUKaMHU
00111e00pa30BaTEeIbHON  OpPTaHU3allMM, SBISETCS HEOTHEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO  CIYXHUT 3aBEpIIAIOIIMM  JTAllOM  pealu3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIIOUEBBIX LIEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEME XMMHUYECKOTO 00pa3oBaHusl. DTH LIEHHOCTU KacaloTCs MO3HAHUS
3aKOHOB MPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KylIbTyphl UYeJIoBeKa, a
TAaK)K€ DKOJOTMYECKM  OOOCHOBAaHHOTO  OTHOIIEHHUS K CBOEMY 3[I0POBbIO H
npuponHoil cpene. Peanmusyercs xumuueckoe oOpa3oBaHHE OOYYaIOIIMXCS Ha
YpOBHE cpeaHero o0miero oopa3oBaHus CpPEICTBAMH YIEOHOTO mpeamMera « XuMus»,
coJiep>KaHue ¥ MOCTPOEHUE KOTOPOTO OMpPEeSIEHbI B IpOrpaMMe Mo XUMHUH C Y4ETOM

cneluPUKN HayKU XUMHH, €€ 3HAYeHHs B MO3HAHUU MPUPOIbl U B MaTepUATbHOMN



KU3ZHH oOmiecTBa, a Takke ¢ Y4€TOM OOMmMX LeJdel U MPUHIUIOB,
XapaKkTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpeaHero oOIIero
obOpazoBanus B Poccutickoit deneparmm.

XHUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HMIPAeT Oco0yi0 pojb B
COBPEMEHHOW IIMBUJIM3AIIMHU, B CO3/IaHUU HOBOW 0a3bl MaTepuaibHOU KyJIbTypbl. OHa
BHOCUT CBOH BKJaJ B (OPMHPOBAHHUE PAIMOHAIBHOIO HAYYHOT'O MBIIUICHUS, B
CO3JaHUE IEJIOCTHOTO MPEACTABICHHUS 00 OKPYKAIOIIEM MHUpPE KaK O €IUHCTBE
OpUPOJIbI U YeJoBEeKa, KOTopoe (opMHUpYyeTCs B XHMMUU HA OCHOBE MOHHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOLIET0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH O0JIACTSIMU PUMEHEHHS.

TecHO B3aMMOJEHCTBYSl C JPYTMMM €CTECTBEHHBIMM HayKaMH, XMMHs CTaja
HEOTHEMJIEMOM YacThbl0O MHUPOBOM KYJIBTYPbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOIO
Tpyda M JKH3HM KaXJIoro ujeHa oOmectBa. CoBpeMEHHass XUMHUS KaK Hayka
CO3UJATeNIbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBleHa Ha pELICHHE
IJI00ATBHBIX  MPOOJIEM YCTOWYMBOIO PAa3BUTHsI UYEJIOBEYECTBA — CHIPHEBOIA,
HHEPTreTUYECKOM, MUIIEBOM, IKOJIOTUIECKON O€30MacHOCTU U OXPaHBI 37J0POBBA.

B coorBeTcTBMM C OOMMMHM LEISIMU W NPUHLMIAMH CPEIHEro OOLIEro
oOpazoBanus cojepkanue npeamera «Xumus» (10-11 kmaccel, 0a30BbI yPOBEHb
U3YyYEHHUs) OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpHYIO IMOATOTOBKY
0Oy4Jaronmxcs, HEOOXOUMYIO UM JIJISl BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB,
YCIICIIHOTO  BKJIIOYEHHS B KU3Hb COLMYMa, MPOJOJDKEHUS 0Opa3oBaHUS B
Pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XMMUEH.

CocraBnsitoliuMu ~ nipeAMeTa  «XUMHsD»  SIBIISIIOTCS  0a30Bble  KYpChl  —
«Opranndeckas xumus» u «OOmas W HEOPraHUYECKass XUMUS», OCHOBHBIM
KOMITIOHEHTOM COJepKaHUsl KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOI HayKH: CHUCTEMa
3HAHWM TI0 HEOPTAHMYECKOW XWMHUHU (C BKJIIOYCHUEM 3HAHWM M3 OOIIeH XWMHUH) U
OpraHnyeckon xuMuu. POpPMUPOBAHHWE HAHHOM CUCTEMBlI 3HAHUM IPU W3YYECHHUH
npeaMeTa 00ecneynBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOT000pa3usi BEIIECTB

Ha OCHOBE OOIIMX MOHSATHUH, 3aKOHOB U TEOPHI XUMUH.



Ctpykrypa comepkanusi KypcoB — «Opranuwdeckas xumus» u «OOmas u
HEOpraHWdecKas XuUMUs» chopmMupoBaHa B TporpaMme IO XHMHH Ha OCHOBE
CUCTEMHOTO TMOJX0Ja K M3Yy4YeHHIO Y4YeOHOro wmarepuaia u 0OyCJIOBIIEHA
HUCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHWWA HA OMPEACIEHHBIX TEOPETHUCCKHIX
ypoBHsiX. Tak, B Kypce OpraHM4ecKoil XMMUM BEIlIeCTBA pACCMAaTPUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOPUM CTPOCHMSI OPraHWYECKUX COCIUHEHUMN, a TakKe Ha ypOBHE
CTEPEOXUMHUYECKUX U DJIEKTPOHHBIX MPEJCTABICHUI O CTPOCHUM BelecTB. CBeeHUs
00 M3ydaeMbIX B Kypce BeEIIecTBax JAalOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB 1O
CJIOKHBIX OHMOJIOTMYECKH aKTHBHBIX COeIMHEHUH. B Kypce opraHudeckod XumMuu
MOJIY4YaloT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
NEepBOHAYAJILHBIC TMPEACTABICHUS O XHUMHUYECKOW CBSI3M, KJIaCCU(PUKAIIMOHHBIX
MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOWMCTB BEIIECTB OT UX CTPOCHUS, O XUMUUYECKOU
peaKkuuu.

[lox HOBBIM yrjoM 3peHUs B TMpeaMeTe «XuMus» 0a30BOr0 ypOBHSA
paccMaTpUBaeTCs UM3YYEHHBIM Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHus
TEOPETUUYECKH Marepuan U  (PaKTOJOTMYECKHE CBEICHHUS O BEIIECTBAX W
XUMHUYECKON peakuuu. Tak, B 4acCTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUS» OOYy4alolMMCsl TIPEJAOCTaBIACTCS BO3MOXHOCTh OCO3HATh 3HAYCHHE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTHYECKUX TTO3HIIHH,
riyoke TMOHATh HMCTOPUYECKOE U3MEHeHHe (YHKIMA 53TOro 3akoHa — OT
00001aroIIei 10 OOBIICHSIONMIEH U TPOTHO3UPYIOIICH.

Envnas cucrtema 3HaHMM O BAXKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHHUM,
CBOMCTBaX W NPUMEHEHHH, a TaKXKE€ O XHMHUYECKHUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUs AomnoiHseTcs B Kypcax 10 u 11 knaccoB anemeHTamu
COJICp)KaHMs, UMEIOIIUMU KYJbTYPOJOTHYECKUN W TMPUKIATHOM XapakTep. OTH
3HAHHS CIOCOOCTBYIOT TMOHUMAHHUIO B3aMMOCBSI3M XUMHUHU C APYTHMMH HayKaMmH,
PacKpbIBalOT €€ poJib B MO3HABATEILHON U MPAKTUYECKOU JIEATEIIbHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS K IIPOLIECCY TBOpUECTBA B 00JACTH TEOPUU U

MMPaKTHYCCKUX HpI/IJ'IO)KeHI/Iﬁ XUMHH, TIOMOI'alOT BBITYCKHHUKY OPHUCHTHPOBATHLCA B



OOIIECTBEHHO M JMYHOCTHO 3HAUYMMBIX MpoOJjeMax, CBS3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHSTH €€ /ISl TIOTIOJIHEHUS 3HAHHM,
pelIeHUs] UHTEIJICKTYIbHBIX M AKCIIEPUMEHTANIbHBIX HCCIEeI0BATENbCKUX 3a/ad. B
[EJIOM COfepXKaHue ydyeOHOro mnpeameTa «XUMHS») JaHHOTO YPOBHSA HU3YyYEHUs
OPUEHTHUPOBAHO Ha (OPMHUPOBAHKE Yy OOYYAIOLIUXCS MHUPOBO33PEHUECKON OCHOBBI
Ul TIOHUMaHus (GUIocopCKUX HAEH, TakuX KakK: MaTepuajbHOEe E€IUHCTBO
HEOPraHUYECKOTO M OPraHMYEeCKOro MHUpa, 0OYCIOBICHHOCTh CBOWMCTB BEIECTB HX
COCTaBOM M CTPOEHHUEM, IT03HABAEMOCTh MPUPOIHBIX SIBICHUN MYTEM HKCIEPUMEHTA
U pelieHUs TMPOTHBOPECYUH MEXKIy HOBBIMH (akTaMd H  TCOPETUUCCKUMH
IPEINOChUTKAMH, OCO3HAHHE POJIM XUMHUU B PEIICHUU IKOJOTUYECKUX MPOoOieM, a
TaKKe MpoOsieM COEpeXEeHUs PHEPIeTUUYECKUX PECYpPCOB, CBIPhS, CO3IAAHMSI HOBBIX
TEXHOJIOTUM U MAaTEPUAJIOB.

B mnnane pemeHus 3agad BOCHUTAHUS, Ppa3BUTUS M COIMAIM3allUU
OOy4YaroIIMXCS TMPUHATHIE TPOrPAMMON IO XMMHH TOJIXOJbI K OMPEIEICHUIO
COJAEp)KaHUSI ¥  TOCTPOCHHSI TMpeAMeTa TMpPeayCMaTpUBalOT  (OPMHUPOBAHNE
YHUBEPCAIBHBIX YUEOHBIX JNEHCTBUN, UMEIONIMX 0a30BOE 3HAUCHUE IS PA3THUYHBIX
BUJIOB JICATENBHOCTU: pEIIeHUs TNpoOjeM, TMOoHuCKa, aHaiu3a U 00paboTKH
uHdopMaIuu, HEOOXOAMMBIX JUIsi TPUOOPETEHUS OMbITa TPAKTUYECKON U
UCCIIEIOBATENbCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B mpakTuke mnpenonaBaHuWs XWMHHM KaK Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHus, TaK ¥ HAa YPOBHE CPETHEro OOIIero oOpa3oBaHUs, MPHU OINPEACIICHUN
COZIEP)KATEIBPHON XapaKTEepUCTUKH LeJed W3Y4YCHHs] TMpeAMeTa HampaBICHUEM
MIEPBOCTENEHHON 3HAYUMOCTH TPAIWIIMOHHO TpPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKONM HayKd Kak OO0JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUUYECKOM
JESITEIbHOCTH YelIOBEeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOW KymbTypbl. C
METOAMYECKOW TOYKM 3PEHUS TaKOM MOAXOA K ONPENEIICHHUIO LEJIeW W3y4YEHHUs
npeaMeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.

CorylacHO MaHHOW TOYKE 3PEHHsS TJABHBIMU ILEISIMU HM3Yy4YEeHHs MpeaMera

«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SABISAIOTCS:



e (QopMHpOBaHWE CHUCTEMBl XHMHYECKHUX 3HAHUW KAk  BaKHEUIIEH
COCTABJISIFOIICH €CTECTBEHHO - HAyYHOW KapTUHBI MHUpPa, B OCHOBE KOTOpPOH JeKar
KJIFOUEBbIC MOHATHUSA, DyHIaMEHTaIbHBIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHE S3bIKA
HAayKHd, YCBOGHWE W  TOHUMAaHHE CYIIHOCTA  JOCTYIHBIX  OOOOIICHHMIA
MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHME C MCTOPUEH UX pa3BUTUS U
CTaHOBJICHUS,

e (opMHpOBaHWE U PA3BUTHEC MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XHUMHYECKUX PEaKIUi, HEOOXOAUMBIX [JIsi MPUOOpPETEHUs YyMEHUU
OPHUEHTHUPOBATLCS B MHPE BEIIECTB W XUMHUYCCKUX SBJICHUH, MMEIONUX MECTO B
IIPUPOJIE, B IPAKTUYECKON U IIOBCEAHEBHOMN KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB JICSITEIILHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COONIOJCHUEM IpaBUil 0E301acCHOTO
oOpallieHus ¢ BEIIeCTBAMM.

Hapsinmy ¢ aTum, coaepikaTenbHasi XapaKTEpUCTHKA IIeJIed M 3a/lady HU3ydeHUus
MpeaMeTa B MpOTrpaMMe M0 XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMH TIPUOPUTETAMH B CHUCTEME CpenHero oomero oOpazoBanusi. CeromHs B
MIPETIOIABAaHNK XMMHUH B OOJIBINCH CTEMEHW OTAAETCS MPEANOYTCHUE MPAKTHICCKOM
KOMITOHEHTE COJIepKaHusl 00yUYeHUs, OPUCHTUPOBAHHOM Ha MOJATOTOBKY BBIMTYCKHUKA
o01eo0pa3oBaTeIbHOM  OpraHu3alldy, BIAJCIONIET0 HE HAa0OpoM 3HaHUM, a
(GYHKIIMOHATBLHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSAMH aKTHBHOTO
MOJIYYCHUS] 3HAHWA W TPUMEHEHHWs] WX B PEATbHOM JKU3HU JUISI pEUIeHUs
MPaKTUYCCKUX 3a]1a4.

B cBsI31 ¢ 3THM NpU U3YYCHHUH MpeaMeTa « XUMHESI) JOMUHHUPYIOIICE 3HAUCHUE
MPUOOPETAIOT TAaKKUE 1IETU U 33]]a4H, KaK:

ajmanTamnys O00yJaromUXCs K YCIOBHSIM JTUHAMHUYHO Pa3BHUBAIOIIETOCS MHDA,
dbopMupoBaHUEe  HMHTEIUIEKTYaJdbHO  PA3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY TPHUHSITHIO TPaMOTHBIX
peleHnil B KOHKPETHBIX >KM3HEHHBIX CHUTYallUsiX, CBA3aHHBIX C BEIIECTBAMHU U UX

IMPUMCHCHUCM,



dopMupoBanne 'y  OOydalOIIMXCS  KIIOUEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETCHIIN), HUMEIONINX YyHHUBEPCaIbHOE 3HAYEHUE IS PA3IAYHBIX BUOB
NESATEIbHOCTH: pELIeHUs MpoOjeM, MOUCKa, aHalIu3a U 00padOTKH HH(OpMalUH,
HEOOXOJUMBIX JIJIsl MPUOOPETEHHSI OMBITA ACSITEIBHOCTH, KOTOPasi 3aHUMAET BaXKHOE
MECTO B MO3HAHWM XHUMHUH, a TaKXKe i1 OLEHKH C TO3ULUNA DKOJOTHYECKOU
0€30I1aCHOCTH XapaKTepa BIUSHUS BEILECTB U XMMHUYECKHUX MPOLIECCOB HA OPraHU3M
YeJIoBEKa U MPUPOHYIO CPEy;

pa3BUTHE T[103HABATEIbHBIX HHTEPECOB, WHTEUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00y4aronIuxcs: COCOOHOCTH CaMOCTOSITENBHO MPHUOOPETATh HOBBIE
3HAaHUSA TI0 XMMHUU B COOTBETCTBHM C >KU3HEHHBIMH MOTPEOHOCTSMH, HUCIIOJIBb30BAThH
COBpEeMEHHbIE MH(POPMAIMOHHbIE TEXHOJOTMM JUIs MOHMCKAa M aHanu3a yd4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

(dbopMUpOBaHKE U Pa3BUTHE Yy OOYYArOIIMXCS ACCOLMATHUBHOIO M JIOTUYECKOIO
MBILUICHUSI, HaOII01aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpPH TUIAHUPOBAHWU U TMPOBEICHUU XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHUWE y  oOOydalomuxcs  yOeKIEHHOCTH B T'YMaHHCTHUYECKOU
HAIpaBJIEHHOCTH XHMMHH, €€ BaXKHOM pOJM B PEUICHUHM TJOOANbHBIX MpoOsieM
palMoHaIbHOTO MPUPOAOIOJIB30BAHUSA, MOMOJHEHHUSI HYHEPreTUUECKUX PECYPCOB U
COXpaHEHHUS TPHUPOIHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUSI K TMPHUPOAE U CBOEMY 3/I0pOBbIO, a TakXke NPUOOPETeHMsI OIbITa
UCTIONIb30BaHUsl TIOMYYEHHBIX 3HAHUN 11 TPUHATHAS TPAMOTHBIX pPEIICHUH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yuebHOM mtane cpegHero oo1iero oopa3oBaHus MPeaMeT « XUMUs» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeAMETHOM o0macTh « EcTecTBEeHHO-HAYUHBIE TPEAMETHI.

OO1ee yuCiio 4acoB, OTBEACHHBIX AJIS U3YYEHHUS XUMHH, Ha 0a30BOM YpOBHE
cpenHero obmero odpa3zoBanus, coctabiseT 68 yacos: B 10 kmacce — 34 gaca (1 gac

B Henento), B 11 kitacce — 34 gaca (1 yac B Heneio).



COAEPXKXAHUE OBYUYEHUA

10 KJIACC

OPT'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHU4YeCKON XUMUH

[Ipenmer opraHMYecKOM XMMUHU: €€ BOZHUKHOBEHHWE, PAa3BUTHE U 3HAUYCHUE B
MOJyYCHUH HOBBIX BEHIECTB M MATEPHUAIOB. Te€opHsi CTPOEHUS OPraHUYECKHX
coenunenuii A. M. bytnepoBa, e€ ocHOBHBIE TosI0kKeHUSI. CTPYKTYpHBIE (HOPMYIIBI
OpraHNuYecKux BewecTB. ['omonorus, nzoMepus. XUMHAYECKasl CBS3b B OPraHUYECKUX
COEMHEHUSAX — OJJUHAPHBIC U KPATHBIC CBS3U.

[IpencraBnenne o kiaccuukanuyu OpraHUYECKUX BemiecTB. HomeHkiaTypa
OpPraHUYeCKUX COCIUHEHHM (cUcTeMaTHdeckas) U TPUBUAJIbHBIC HA3BaHUS
BAXKHEUIIINX MPEICTABUTENEH KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HW3YYEHHS] BEIIECTB M WX MPEBPAILCHUI:
O3HAKOMJIEHUE C 00pa3laMu OpraHMYEeCKUX BEIIECTB U MaTepuaiaMd Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPraHUYECKHUX BEIIECTB, HAOJIOJCHHE W OIHCAHUE
JEMOHCTPALlMOHHBIX OMNBITOB II0 MPEBPAlICHUID OPraHUYECKUX BEIIECTB IIPU
HarpeBaHuM (IJiaBjieHue, OOyIJIMBaHUE U TOPEHUE).

Yriesoaopoabl

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH psan. Meran u 3TaH —
MPOCTEUININE TPEICTABUTEITN aJIKaHOB: (PU3MYEeCKUe W XUMHUYECKHE CBOMCTBa
(peakuun 3aMelIeHUS] W TOPEHUs), HAXO0XKICHUE B MNPHUPOJAE, NOJYYEHUE H
MIPUMEHECHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUN PsiA. DTUJIEH W MPONUIIEH —
NpOCTEUIINE MPEJCTABUTEIN AJIKEHOB: (PU3MYEeCKHue U XUMHUYECKHE CBOMCTBa
(peakiuu  TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUAPATALMH, OKHUCJICHUS U

HOJ'II/IMepI/IBaI_[I/II/I), IMOJIY4CHHEC U IPUMCHCHHC.



Ankanuensl: OyrtagueH-1,3 u MetunOyramueH-1,3: cTpoeHue, BaXHEHIIHE
XUMUYECKHE CBOMCTBa (peakuusi mnonumepusaunuu). l[lomydeHue CHHTETHUYECKOIro
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOCHUS, TOMOJIOTHYECKHUMA Psil. ALIETUIICH —
NPOCTEUIIUN  MPENCTABUTENb AJIKHHOB: COCTaB, CTpOCHHE, (UUYECKUE U
XUMHUYECKHUE CBONCTBA (peakiuu THUIPUPOBAHMS, TaJOTEHUPOBAHUS, TUIpaTallUH,
TOpPEHUs), IOJyYEHHE U IPUMEHEHUE.

Apensl. beH3zon: coctaB, cTpoeHue, (U3MUECKHE U XUMUYECKHE CBOMICTBa
(peaku TaJOreHUPOBAHUS W HUTPOBAHMS), MOJYyYEHUE U MpPUMEHEHHe. 107yon:
cocmas, cmpoenue, usuieckue u Xumuyeckue ceoucmsea (peakyuu 2ai02eHupo8aHus
U HUMPOBAaHUs), nonyyeHue u npumerenue. TOKCMYHOCTH apeHOB. ['eHeTHMueckas
CBSI3b MEXY YII€BOAOPOIAMHU, IPUHAIICKANUMHI K PA3IUYHBIM KJIACCAM.

[IpupogHple HMCTOYHUKH YIJIEBOAOpOAOB. IlpupomHblii ra3 u IOINyTHBIE
Hedtaupie razel. Hedts u e€ mpoucxoxaenue. CrocoObl mepepaboTku HedTu:
NEPEroHKa, KPEKUHI (TepMHYECKUH, KaTaluTU4YecKuid), nuposu3. IIpoaykTsl
nepepadoTKu HePTH, UX NMPUMEHEHHE B MPOMBINIJICHHOCTH U B ObITy. KaMmeHHBIN
yrojib U MPOAYKTHI €r0 MepepadoTKH.

OKCIEpUMEHTAJIBHBIE METOABl H3yYEHHs BEUIECTB W HX IPEBpALICHUIL:
O3HaKOMJIEHUE ¢ 00pa3lamMH IIacTMacc, KayuyyKoB M pe3uHbl, Koyuiekuuu «Hedtb» n
«YTonb», MOJAEIMPOBAHUE MOJIEKYJ YIIEBOJAOPOJAOB M TajlOreHONPOU3BOJIHBIX,

IIPOBCACHUC MPaKTUYECKOM Da60TBI: IMOJIYYCHHUC 3THIJICHA U UBYUYCHUC CT'O CBOMCTB.

PacuétHrble 3amaun.

Bbluncnenuss 1Mo ypaBHEHHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIECTBA MM IPOAYKTA PEAKLUHH I10 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEILIECTB WM MTPOYKTOB PEAKIIUN).

Kuciopoacoaep:kamue oprannyeckue coeJMHeHUs

[IpenenpHple  OQHOATOMHBIE CIHUPTHL. METaHOJN M JTAaHON: CTPOECHUE,

(1)I/ISI/I‘ICCKI/IC U XHMHUYECKHE CBOMCTBA (peaKIII/II/I C AaKTHBHbBIMHU MCTaJlllaMU,



rajoreHoBOJIOPOJIaMH, TOpEHHUE), TMpUMEHEHUue. BoJIopoaHble CBSI3M  MEXIy
MOJIEKyJIaMu CUpTOB. [lelicTBME MeTaHOJIa U ATaHOJIa HA OPraHK3M YEJIOBEKA.

MHoroaToMHbi€ CIIUPTHL. DTUIICHIJIMKOJb U IJIMIIEPUH: CTPOCHHE, (PU3NUYECKUe
U XMUMHUYECKHE CBOWCTBA (B3aUMOAECHCTBHE CO IICJIOYHBIMU  METajlaMH,
KaueCTBEHHAs] peakiusi Ha MHOTOAaTOMHbIE CHUPTHI). JleiicTBUE HaA oOpraHusM
yenoBeka. [[puMeHeHre rimnepruHa U STUIEHTIIKOIS.

@deHOoM:  CTPOCHHE MOJEKYNbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
ToxcuuHocTh penona. [Ipumenenue gpenona.

AnbIieTUIbl U KemoHvl. DopManbAeTHl, alleTalbJIETUl: CTPOCHUE, PU3HUECKUE
U XUMHUYECKHE CBOMCTBA (pEakiMu OKHUCJICHUS W BOCCTAHOBJICHUS, Kaue€CTBEHHBIC
peaKIym), MOJy4YeHUE U MPUMEHECHHE.

OIHOOCHOBHBIE TpeJieNibHbIC KapOOHOBBIE KUCIOTHL. MypaBbUHAs M YKCYCHas
KHUCIIOTBI: CTpOeHHUE, GU3MUECKUE U XMMHUYECKHME CBOWMCTBa (CBOWMCTBa, OOIIHME IS
KJ1acca KHCIIOT, peakiius dTepudukaium), mojydeHue u npumenenue. CTeapuHoBast v
OJICMHOBAsl KUCJIOTHI KaK MPEJICTABUTEM BBICIIMX KapOOHOBBIX KUCIOT. Mblla Kak
COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JICHCTBHE.

Cnoxuble 2Qupbl Kak MPOU3BOJAHBIC KAPOOHOBBIX KUCIOT. [ 'UIPOIHN3 CIOKHBIX
apupoB. Kupwl. 'maponus xupoB. IlpumenHenue >xupoB. buomorudeckass posb
KUPOB.

VYraeBojsl: cocTaB, KiaccuPUKaius yriaeBo0B (MOHO-, IU- U TOJHCaXapUibl).
['moko3a — mpocTedmuii MOHOCAaxapua: OCOOEHHOCTH CTPOCHUS MOJICKYJIBI,
busznyecKkue U XUMHUYECKHE CBOMCTBA (B3aummojeicTBue ¢ ruapokcumom memau(ll),
OKHUCJIEHHE aMMHa4YHbIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHue, OpokeHue
TJIFOKO3bI), HAaXOXKJICHWE B TPUPOJC, MPUMEHEHHEe, OHOJOTUYECKasl POJb.
dotocunTe3. PpyKTO3a KAaK N30MEP TIIFOKO3HI.

Kpaxman u memnono3a Kak NpupoaHbie moiuMmepbl. CTpoeHHe Kpaxmalia u
netono3bl.  dusnyeckue M XUMUYECKME CBOMCTBA KpaxMmana (TUIpOJIH3,

KaueCTBEHHAS PEaKIUsI C HOJIOM).



OKCIepUMEHTAIbHBIE METOAbl HW3YYEHHs BEIIeCTB W WX TMpPEeBpallCHUN:
npoBeficHHe, HAOMIOCHHE M OMHCAHHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAUECTBEHHbIC PEAKUUU OJHOATOMHBIX CIUPTOB (OKHUCIEHHE HTaHOJa
okcumoM wmenu(ll)), MHOroatomMHBIX CHUPTOB (B3aMMOJCUCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), ampnernnoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u rugpokcumom wmemu(ll), B3aumosmelicTBHe Kpaxmaja C HOJIOM),
MPOBEJICHHUE MPAKTUUYECKON pabOTHI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnbie 3aauu.

Bbluncienuss 1O ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMA,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIMH IO HM3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

A3oTconepKale OpraHn4eckue COeAMHEHNU.

AMUHOKHUCIIOTHI Kak aM(OTepHble opraHudeckue coenuHeHus. duznueckue M
XUMUYECKHE CBOWCTBA aMHMHOKHCIOT (Ha TMpuMepe TiulMHa). buosnorudeckoe
3HaYeHHE aMUHOKHUCIOT. [lenTus.

benku kak mTpUPOIHBIE BBHICOKOMOJIEKYJSipHbIE coenanHeHus. [lepBuuHnas,
BTOPUYHAs M TpPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINHN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOABl M3y4YeHUs BEHIECTB W WX MPEBpaIlCHUI:
HaOI0/IeHUE M OMHCaHWE JEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalusi OCIKOB MpHU
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIWHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYpPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEIHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISPHBIX COCAMHEHUNA —
MOJIUMEPU3AITUS U MTOJIUKOHCHCAIIHSL.

OKCIIepUMEHTAbHBIE METOAbl HW3YYEHHs BEIIeCTB W WX MPEeBpallCHUN:
O3HAKOMJIEHHE C 00pasllaMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,

Kay4yKOB.



MexnpenMeTHsIe CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBSI3€W NMPU U3YYEHUU OpraHn4eckoil xumuu B 10
KJIACCE OCYIIECTBIIIETCS YEpe3 MCIIOJIB30BAHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK U TMOHATUHU, SBISIIOIIUXCS CUCTEMHBIMHU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATHUSA: SIBICHUE, HAy4YHbIM (akT, runoresa,
3aKOH, TEOpHsl, aHalu3, CHHTE3, KiacCUpUKalus, MEpUOAUYHOCTh, HAOIIOICHHE,
U3MEPEHHUE, DKCIIEPUMEHT, MOJIETUPOBAHMUE.

®duzuka: Mmarepus, DHEpPrus, Mmacca, aroM, DJJEKTPOH, MOJIEKYJa,
HYHEPreTUYECKU YPOBEHb, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
(duznyecKue BeIMYUHBI U €IMHULIBI UX U3MEPEHUS.

buonorusi: knerka, opranusMm, Ouochepa, oOMEH BEHIECTB B OpraHHU3ME,
¢doTtocuHTE3, OMOJOrMYECKM AaKTHUBHBIE BellecTBa (OENKHU, YIIEBOMBI, >KHUPBI,
dbepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJBI, MOJE3HBIE HCKOINAEMbIE, TOIUIUBO,
pecypchl.

TexHOoNorus: MUUIEBbIE MPOAYKThI, OCHOBBI PAIlMOHAIBHOIO MUTAHUS, MOIOIIIHNE
CpPEICTBa, JIEKAPCTBEHHBIE M KOCMETHMYECKHE Ipemnaparbl, MaTepHallbl U3

HCKYCCTBCHHBIX U CHHTCTHYCCKUX BOJIOKOH.

11 KUIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

Xumudeckuit aeMeHT. AtoM. SIpo atoma, H30TOMbBI. DIEKTPOHHAS 000JI0UKa.
DHepreTHYECKUe ypOBHH, TMOAYPOBHU. ATOMHBIC OpOuTaiu, S-, P-, O- 3JIEMEHTHI.
Oco0OeHHOCTH pacnlpeliesIeHUus] 3JEKTPOHOB IO OpOUTalsiM B aToMax 3JIEMEHTOB

NEPBBIX YETHIPEX MEPUOAOB. DICKTPOHHAS KOHPUTYpALIUs aTOMOB.



[lepnognuecknit 3akoH U llepuonnueckas cucrema XMMUYECKUX dJIEMEHTOB /.
N. MenneneeBa. CBsA3p mepuoanyeckoro 3akoHa U Ilepmoanueckoid CHCTEMBI
xumudeckux d3iiemeHToB J[. M. MenneneeBa ¢ COBPEMEHHOM TEOpPUEUW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM W3MEHEHHUSI CBOMCTB XUMHUYECKUX HJIEMEHTOB W
o0pa3yeMbIX UMH MIPOCTHIX U CIOKHBIX BEIIECTB 10 IPYIINaM U MepuogaM. 3HaUCHUE
MEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKass CBA3b. BHIBI XUMHYECKOW CBS3U
(koBaJIeHTHasi HEMOJsipHAash W TMOJISIpHAs, WOHHAs, MeTaJUTM4ecKas). MeXaHU3MbI
oOpa3oBaHUs KOBAJICHTHOM XHMHUYECKOW CBsi3M (OOMEHHBIH U JIOHOPHO-
akienTopHelil). BogopomHas cBs3b. BaneHTHOCTh. JIEKTPOOTPULIATEIHHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMS. 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTBA. THUIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT TUIA KPUCTAJUIMYECKON PELIETKHU.

[ToHsiTMe O HAUCHEpPCHBIX cUCTEMax. VICTMHHBIE W KOJUIOMIHBIE PACTBOPBI.
MaccoBast 10JIs BeIIeCTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHU. Howmenknatypa
HEOPraHUYECKUX BEIIECTB. ['eHeTMdeckas CBSI3b HEOPraHUYECKUX BELIECTB,
MIPUHAJICKAIUX K PA3JIMYHBIM KJIaccaM.

Xumuyeckas — peaknus.  Kimaccudukanus — XUMHUYECKUX — peakiuid B
HEOPraHUYECKOM U OPraHUYECKOW XUMHH. 3aKOH COXPAHEHUSI MacChl BEILIECTB, 3aKOH
COXPAHEHHUS U MPEBPAIICHUS IHEPTUU NTPU XUMUUYECKUX PEAKIIHIX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTb OT pa3NuyHbIX (akTopoB. OOpaTtumMbie
peakunu. XUMHYECKOE€ paBHOBecue. DakToOphl, BIMSAIOIIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlaremnse.

OnekTponutuueckas auccouuanusi. CuibHble U ciadble 3neKTponauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKMCIIUTEIbHO-BOCCTAHOBUTEILHBIC pCaKIuu.



OKCIepUMEHTAIbHBIE METOJbl HW3YUYEHHUsI BEIIECTB M WX MPEBPAILCHUI:
nemoHcTpanus Tabmun «llepuonnyeckass cuctema XuMudeckux snemeHtoB J. .
MenpeneeBay, u3ydyeHUE MOJCNIECH KPUCTALIUYECKUX PEIIETOK, HAOIIOJCHHE W
OIMCAaHKE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3joKEHUE TEPOKCHUIA
BOJIOPOJIa B MPUCYTCTBUM KaTaAJIN3aTOPA, ONPEAECICHUE CPEABI PACTBOPOB BEILIECTB C
MOMOIIbIO YHUBEPCAIIBHOTO HHAMKATOpA, PEaKIMM MOHHOTO OOMEHa), IMPOBEICHUE
PaKTHUECKON paboThl «BiusHUe pa3inyHbIX (AaKTOPOB HA CKOPOCTh XUMHUYECKOU
peakuum».

Pacuérnblie 3anaun.

PacuéTtel 1O ypaBHEHHSIM XUMHYECKHX pPEaKUUMid, B TOM  YHUCIE
TEPMOXUMUYECKHAE PACUYETHI, PACUETHI C HUCIOJIB30BAHUEM IOHIATUSA «MaccoBasl J0JIA
BEIIECTBAY.

Heoprannuyeckas xumus

Hewmeramel. [lonoxenne HemeramwioB B llepuoanueckon cucreMe XUuMHUYECKUX
sanemenToB [[. . MenneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. Du3MYECKUE
CBOMCTBa HEMETANIOB. AJUIOTPOIUS HEMETaUIoB (Ha MpUMEpe KUCIOpOAa, CEpHI,
dbocdopa u yraepona).

XHWMHUYECKHE CBOMCTBA BaKHEHIMX HEMETAUIOB (TaJIOTEHOB, CEphbI, a30Ta,
dbocdopa, yriiepoga 1 KpEMHHS) U UX COCIUHEHUHN (OKCHJIOB, KHUCIIOPOICOASP KAIITNX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHUN ).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUN.

Meramisl. [lonoxenune meramnos B Ilepuoamyeckonl cucTteMe XUMHUUYECKHUX
anemeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. OOmume Qusnyeckue cpoiicTBa MetamioB. CIiaBbl METaJJIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHU METAJUIOB.

XHUMUYECKHE CBOWMCTBA BaXKHEUIIMX METAIUIOB (HATPUM, Kaluid, KaJbLIH,
MarHui, amfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHEHUH.

OO6mue cnocoObl monydeHus: meTaioB. [IpuMeHeHue MmeTamioB B OBITY U

TCXHUKCE.



OKCIepUMEHTAIbHBIE METOJbl HW3YUYEHHUsI BEIIECTB M WX MPEBPAILCHUI:
M3yYEHHE KOJUJIEKIMU «MeTauibl U CIUIaBbl», 00pa3liOB HEMETAJUIOB, PEIICHHE
DKCIIEPUMEHTAJIBHBIX 3a/1ad, HaOMIOJCHUE U OMNUCaHUE JEMOHCTPALIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJCHCTBUE THUAPOKCHUIA ATIOMHHHUSI C PAacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurle 3amaun.

Pacuéter Macchl BemiecTBa WM 00BEMa Ta30B MO W3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce Wi OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€Thl Macchl (00BEMA, KOTMYECTBA BEIIECTBA) MPOYKTOB PEAKIIMU, €CIIU OJHO U3
BEIIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponpr xumun B 00ECIEUEHUM SKOJIOTMYECKOM, HHEPTETHUYECKON U IMHUILEBOU
0e30MacHOCTH, PAa3BUTUU MEAUIUHBL. [loHSATHE O HAyYHBIX METOJaX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBienust 06 OOLIMX HAYYHBIX MPUHIMIAX MPOMBIIIJIEHHOTO MOJYy4YeHUS
BA)KHEUIIINX BELIECTB.

UenoBek B MHUpPE BEUIECTB M MATEPUATIOB. BAXKHEHIINE CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIIMOHHbIE MAaTEpUAJIbl, KPACKHU, CTEKIIO, KEPAMHUKA, MAaTEpPUAIIbI
JUTSL DJIEKTPOHUKH, HAHOMATEPHUAIIbl, OPraHUYECKHE U MUHEPAJIbHBIE YA0OpEHUS.

XuMHST MU 3J0POBBE UEJIOBEKA: MPABWJIA MCIOJIb30BAHUS JICKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO UCIOJb30BaHUS MPENapaToB ObITOBOW XWMHH B
MOBCEIHEBHOM KHU3HU.

MexnpeaMeTHble CBA3H.

Peanuzanust MeXnpeIMEeTHBIX CBSI3€H MPU M3YyYEHUHN OOIIeH U HeOPTraHWYECKOH
xuMuHu B 11 Kjacce OCyIIecTBISECTCS Yepe3 UCTIOIb30BAHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TOHSATUM, TaK U TOHSTUN, SIBISIOUIMXCS CUCTEMHBIMU MJI OTACJIbHBIX

npeaAMETOB €CTCCTBCHHO-HAYYHOI'O IIUKJIA.



OOmme ecTeCTBEHHO-HAY4YHBbIC TOHSATHS: HAYYHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpWs, AaHaJIW3, CHUHTE3, KIacCCH(PUKAIUS, TMEPUOAUIHOCTh, HAOIIOACHHE,
AKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusuka: Marepus, HEPrusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOIl, PaJUOAKTUBHOCTb, MOJIEKYJIA, DHEPIEeTUUECKUI YpOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, (U3MYECKUE BEIMYMHBI M €IUHHUIIBI HX
WU3MEpPEHUS, CKOPOCTb.

buonorus:  kineTka, opraHusM, DSKocucTema, Ouocdepa, Makpo- H
MUKPODJIEMEHThI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3MeE.

['eorpadusi: mMuHepaybl, TOPHBIE MOPOJbI, MOJIE3HBIE HCKOMAEMbIE, TOILIUBO,
pECYpPCHL.

TexHoynorus: XUMUYECKash MPOMBIIUIEHHOCTh, METAJUTyprusi, MPOU3BOJICTBO
CTPOUTENIbHBIX MAaTE€pUANIOB, CEIbCKOXO3SIMCTBEHHOE MPOU3BOACTBO, MHUIIEBAS
MPOMBIILJIEHHOCTb, dbapmarneBTUUYECKAS MPOMBIILIIEHHOCTb, MPOU3BOJICTBO
KOCMETHYECKHX TMpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHAJIOB,

QJICKTPOHHAA IMPOMBIINIJICHHOCTh, HAHOTCXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 11O
XM HA BA3OBOM YPOBHE CPEJAHEI'O OBUIEI'O
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OoOy4YaromuMHUCs TporpaMM CpeAaHero oOmiero o0pa3oBaHUsl (JUYHOCTHBIM,
METalpeIMETHBIM W OpeaAMETHbIM). HaydHo-mMeToauyecko OCHOBOM s
pa3paboTKu IMJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cOOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PpE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0o0pa3oBaHusl BbIJIECIEHBI CICAYIOIINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIONTUMHUCS POCCHHCKONW TpakTaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOTIPEEIICHHUIO;

HaJIM41E MOTUBAIIMH K O0YyUEHHUIO;

I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEeSATEIbHOCTH HEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJIMYKUE MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
1[EJTU U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalOTCS B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHH C
I'YMaHUCTHYECKUMHU, COLIMOKYIBTYPHBIMU, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeallaMHU POCCHICKOT0 TPa)KIaHCKOrO OOIIEeCTBA, MPUHATBIMU B OOILECTBE

HOpMaMH u I[MpaBHJIaMHU IIOBCACHUA, CHOCO6CTBYI-OHII/IMI/I nmponeccam



CaMOIIO3HAHUS, CAaMOPAa3BUTUS M HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTHU
O0yJaroIITIXCsl.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUSA TMpeaMeTa «XUMHS»  OTPaAXKaroT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M TMPAKTHYCCKOW EATEIHLHOCTH
0OydJaromuxcs 1Mo peaan3aiy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIC B
YacTu:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHUS 00YYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSAJIKY;

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMAax M TMPABWIAX MEXKINYHOCTHBIX
OTHOILICHUH B KOJIJICKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH IIPU CO3AaHUU
y4eOHBIX MPOCKTOB, PEIICHUH YYCOHBIX M IMO3HABATEJbHBIX 3aJ1au, BHITTOJTHCHUU
XAMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMaTh M NPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apTYMEHTBI IPYTUX IIPH aHATIU3€ PA3IMYHBIX BUJIOB YUCOHOM IEITCIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

IIECHHOCTHOTO OTHOIIEHWSI K KMCTOPUYECKOMY M HAYYHOMY HACJECIHIO
OTE€YECTBEHHON XMMUH;

YBOKEHHUSI K TIPOIIECCY TBOPYECTBA B O00JIACTHM TEOPUU M MPAKTUYECKOTO
MIPUMEHECHUSI XUMHH, OCO3HAHHS TOTO, YTO JOCTHXKEHUS HAYKH €CTh PE3yJIbTar
JUTUTEIbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

MHTEpPECA W IIO3HABATEJIBHBIX MOTHBOB B IIOJYYEHHMH M IOCIEAYIOUIEM
aHajau3e MH(pOpMaIMKU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OTE€UeCTBEHHOM
XHMHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPaBCTBCHHOI'O CO3HAHM:A, 9TUYCCKOI'O ITOBCACHMA,



CHOCOOHOCTH OLICHUBATh CUTYallMH, CBA3aHHBIE C XUMHUECKUMU SIBJICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHWBATh CBOE IOBEJIEHWE M IOCTYIKH CBOMX TOBapHUIIEH C
NMO3UILIMKA HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHUE TMOCIEICTBUM 3TUX
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPHbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro Hu 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH NPAaBWJI HHIWBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesTEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOEro KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPEecCuil pa3IudyHoOro poja, B TOM
YHUCJI€ HA OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUM IO XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HMHAMBHIYaJIbHOH TpPaeKTOPHUH
oOpa3oBanus, Oymymiedi mpodeccun W peanm3anuu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U

noTpeOHOCTEH 00111eCTBa;



6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

IKOJIOTUYECKU 1IETIECOOOPA3HOTO OTHOILICHHUS K TPUPOJIE, KaK HCTOYHUKY
CYILECTBOBAHMSI )KM3HU Ha 3€MJIE;

NOHUMAHUSI TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIUSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOJAHON U COLIMAIIBHON CPEJIbI;

OCO3HaHUSl HEOOXOJMMOCTH MCHOJb30BAaHUS JOCTHKEHUM XUMHMH IS
peleHns BONPOCOB PAMOHAIBHOTO IPUPOAOTIOJIB30BAHNS;

AKTUBHOI'O HENpUATHUS JIEUCTBUH, NPUHOCAUIMX BpEX OKpYKaroLen
IPUPOAHON Cpele, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MTOCJIEACTBUA NPEANPUHAMAEMBIX IEUCTBUN U NMPEAOTBPALATh UX;

HaJIMYus Pa3BUTOrO 3KOJIOTMYECKOI0 MBILICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEIIBHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMM B II03HABATEJIbHOW, KOMMYHMKATHUBHOM U COLIMAJIBHOU
OPAKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO NPOTHUBOCTOSITH HJEOJOTUU
xemogoouu;

7) IEHHOCTH HAYYHOI'0 MO3HAHMA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOILIECTBEHHON MPAKTHKY;

NOHMMaHHA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHMA €€ poau B
(GbOopMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpeCTaBICHUS 00 OKpYKarolleM MHUpEe Kak O €JUHCTBE MPUPOJbI U YeJIOBEKa, B
NMO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W peleHUuU MpoOJeM COXpaHEHUs
MIPUPOTHOTO PaBHOBECHS;

yOeKIEHHOCTH B  0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
LUBUIM3ALUU: B €€ T'YMAaHUCTUYECKOM HAIIPaBJICHHOCTH W BAXXHOW pOJIA B
CO3/IaHMU HOBOM 0a3bl MaTepHAIbHOMN KYJIbTYpPHI, pEIICHUH TTI00aIbHBIX MPOOIeM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U

AKOJIOTUYECKOM 6630HaCHOCTI/I, B pa3zBUTHUHN MCIHIIUHBI, oOecreyeHUn YCJ'IOBI/Iﬁ



YCIIEIIHOTO TPyJa M SKOJOTHYECKH KOM(OPTHOM JKM3HM KaXJIOro 4YJeHa
00111eCTBa;

€CTeCTBEHHO-HAYYHOM TPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJIOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJTyJaeMble 3HAHUS JUTsl aHAIKW3a M OOBSCHEHUS SIBJICHUN OKPYXKAIOIIETo MHpa U
IPOUCXOAIINX B HEM U3MEHEHU, YMEHHS JIelaTh 000CHOBAHHbIEC 3aKII0UEHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C MENbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHUS s
peleHus mpooieM B peabHBIX JKU3HEHHBIX CUTYaIIHAX;

MHTEepeca K NO3HAHUIO U UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAaHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

UHTEpeca K 0COOCHHOCTAM TpyJAa B paziuuHbIX chepax nmpodeccHoHaIbHOM

JCATCIBbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe pPe3yJIbTaThl OCBOCHUSI YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUMMbBlE IS (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAIOMIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHATHS, OTPAKAIOIINE
IIEJIOCTHOCTh, HAyYHOW KapTHHBI MHpa M CHEeONU(PUKY METOJO0B TIO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIeCTBO, DSHEPTHs, SIBIICHUE,
mpoliece, CUCTeMa, Hay4YHbId (akT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEopHusl, NCCIIeIOBaHNe, HAOMIOACHHE, N3MEPEHHUE, SKCIIEPUMEHT U JApYyTHe);

yYHUBEpCaAIbHBIC Y4eOHBIC NelCTBHs (TIO3HaBaTEIbHbIE, KOMMYHUKATHBHEIEC,
peryJsTUBHBIE), obecrieynBaroIIe dbopmMupoBaHue (GyHKIIMOHATBHOM

I'paMOTHOCTH H COIII/IaHBHOﬁ KOMIICTCHIIUN o6y11a}01111/1x051;



CITOCOOHOCTh O0yJaroIIIXCs HCII0IB30BaTh OCBOCHHbIE
MEKIMCIUIUIMHAPHBIE, MUPOBO33PCHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MO3HABATEIBHON M COIMAJIBHOM MTPAKTHKE.

MertanpenMeTHbIe PE3YyIbTaThl OTPAXKAIOT OBJAJECHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMA U  PETryJATHBHBIMU
NEUCTBUSIMU.

Osjaaenue YHHBeEpPCAJIbHBIMHA yueOHbIMH NMO3HABATEJIbHBIMH
JelCTBUSIMMU:

1) 0a3oBble JIOrHYecKHe TeCTBUSL:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

OMpENENATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATCILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPH OCBOCHUW 3HAHMU NPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TOHSITUW M YCTAHABIMBATH UX B3aHWMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE IMOHATHS I OOBSICHEHUS OTIASIbHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs1 KiIacCU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIINI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHUE PACCYXJICHHUS (MHAYKTUBHbBIC, JEIYKTHUBHBIC, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSTH B MPOLIECCE TO3HAHMS, UCTIONIB3YEMbIC B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJAEIBHBIE IPEACTABICHUS — XUMUUECKUI
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON

pCakiiyu — IIpU PCHICHHUUA y‘le6HbIX INO3HABATCJIBbHBIX MW IIPAKTHYCCKHX 3aaa4,



IPUMEHATh HAa3BaHHbIE MOJEJIbHBIE NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKLIHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peakuuii;

bopMyIMpOBaThH LIENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIE
U CaMOCTOATEIBHO C(OPMYIUPOBAHHBIE BOMPOCHI B KAayeCTBE HHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHMS THIOTE3bI 110 MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOIO IUJITAHUPOBAHUS M IPOBEACHHS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
polecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpOBaThH
0000IIEHNS U BBIBOABI OTHOCUTENILHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JESITEIbBHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEHIeHUs] MPaKTUYECKUX 3aJay, NPUMEHEHHUIO pa3IudyHbIX
METO/I0B ITO3HAHMS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HMHPopMamu (HaAy4yHO-
NOMYJsSIpHAasl JUTepaTypa XHMHUYECKOTO COJAEp:KaHMsI, CIPaBOYHbIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh WUH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEIIPOTUBOPEYNBOCTb;

bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wuHPOpMANMK, HEOOXOAMMOW HJisi BBIMOJHEHUS YYEOHBIX  3a/ad
OIPEIEIIEHHOIO TUIIA;

npUOOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX

TEXHOJOTUN 1 Pa3IMIHbIX ITIOMCKOBBIX CUCTCM;



CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMmMbl, TAOJIHUIIBI, PUCYHKHU U IPYTHE);

UCIIOJIB30BaTh HAyyHBIM $3bIK B KayecTBE CpeAcTBa MHpu padoTe ¢
XUMHYECKOM HMHpOpManueil: MNpUMEHATh MEXNpeAMeTHble (pusuueckue u
MaTEeMaTHUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUATYpPbI, HOMEHKIATYPY;

UCIIOJIBb30BaTh U IpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJMYECKHE CPEICTBA
HaIJISTHOCTH.

OByaieHHe YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAA€MOI TeMbI B XOJE IMaaora u/uiu
JUCKYCCUHU,  BBICKa3blBaThb  WAEH, (OPMYJIUPOBATH CBOM  MPEJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS NPEJI0KEHHOM 3a/1a4H;

BBICTYNIATh C MpPE3EHTAlUEN pe3yJIbTaTOB IO3HABATENBHOU JESITEIbHOCTH,
IOJIYYEHHBIX CAMOCTOSATEIIBHO WJIH COBMECTHO CO CBEPCTHUKAMU TP BBIIOJIHEHUHT
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4YaeMbIX BEILECTB, pealn3aluyd y4eOHOro nNpoekTa U GopMyJIHpOBATH BHIBOABI
[0 PE3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM IyTEM COIIACOBAHUS MO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NeSATEIbHOCTh, OmNpenesnsis e€ Lenu W 3aJadyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJTOPUTM JCUCTBUN TpHU
BBINIOJIHEHUHU YYEOHBIX U HUCCJIEAOBATENbCKUX 3a7ad, BbIOMpaTh HamboJee
3¢ deKTUBHBIN Ccrmoco0 HMX pemeHuss ¢ y4€TOM TMOJyYEeHHUs HOBBIX 3HAHUM O
BEILECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYUIECTBJISTh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHaM3a

H CaMOOILICHKU.



INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHbIle pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTpaXkaroT:

cOPMHPOBAHHOCTh  MPEACTABICHHUM O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIUM XUMHHM B TIO3HAHUM SIBJICHUI
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIMOHATIBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS IPAKTUYECKUX 3a1ad
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIIEHHUSI K CBOEMY 3/I0POBBIO U MPUPOJTHOU
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TOHATHS (XUMUYECKUW DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTh, DJIEKTPOOTPUIIATETLHOCTh, XUMHUUECKAas
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHYTas M COKpall€HHAas), MOJIb, MOJSpHas
Macca, MOJIPHBIM O00BEM, YIIEPOIHBIN CKeneT, (yHKIMOHANbHAS TPYIIa,
paguKall, U30MepHUsi, ©U30MEPhI, TOMOJIOTHUECKUN DS, TOMOJIOTH, YTJIE€BOAOPOIbI,
KHCIIOPOJ - M a30TCOJEpKAIlNE COCIUHEHUS, MOHOMED, MOJIUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannueckux BemniectB A. M. bytnepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3bIK XMUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalue B OCHOBE MOHUMAHUS MNPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHUX
SABJICHUHN, (PAKTONOTHUECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0e30MacHOM HCITOJIb30BAHUU BAXXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON JEATETbHOCTH YETIOBEKa;

c(OpMHPOBAHHOCTh YMEHUW BBISBIISATh XapaKTEpHbIE TMPU3HAKU TOHSTHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU

OIIMCaHUM COCTaBa, CTPOCHUA U HpCBpaH_ICHI/Iﬁ OpraHu4YC€CKHX COCHHHCHHﬁ;



c(hOpPMHPOBAHHOCTh YMEHHUH HCIIOJIH30BAaTh XUMHUYECKYIH) CHMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMya OpraHMYECKMX BEUIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEIHW MOJIEKYJ OpPraHMYECKUX BELIECTB ISl MIUTIOCTPALMHA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHUM YCTaHABIMBATH TMPUHAJJIC)KHOCTh HU3YyYEHHBIX
OpraHMYECKUX BELIECTB MO MX COCTaBYy M CTPOEHHUIO K OINpPEACIEHHOMY KIlaccy
/rpynne coeinHeHu# (yrieBoJopo/ibl, KUCIOPO U a30TCOAepKaIUe COSAUHEHNUS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), 1aBaTh UM HAa3BaHMS MO CHUCTEMATUYECKON
Homenknarype (IUPAC), a Takke MpuBOAUTH TPUBUAJIbHBIC Ha3BAHUS OTACIbHBIX
OpraHMYEeCKUX BEIIECTB (STWUJICH, TMPOMWIEH, aleTUIeH, JSTUJICHTJIUKOb,
[IIMLEPUH, (PeHo, GopMalIbIETH, alleTAIBACTHI, MypaBbUHAsA KUCIOTA, YKCYCHAs
KHCIIOTa, OJICMHOBas KHUCJIOTa, CTEapUHOBas KHCIIOTa, TIJIIOKO3a, (PYyKTO3a,
Kpaxmai, IeJUTr0103a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEACISITh BUJBI XUMHUYECKOM CBS3U B
OpPraHUYECKUX COCTUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
opranndeckux BemectB A. M. bytiepoBa ayis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nYecKue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENICH pPa3THMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJIEH, MPOIWJIEH, alleTUJIEH,
oyranuen-1,3, metwnOyranuen-1,3, GeH30JI, METAaHOJ, ATAaHOJ, ATUJICHIJUKOJIb,
TIIALEPUH, (EHOJI, aleTalbJIerua, MypaBbUHAsI M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxmas, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIUA C

UCIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;



c(OpPMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
ChIpbsi (HE(Th, NPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TMepepaboTKu W
MpaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(OpPMUPOBAHHOCTh YMEHUU TPOBOJUTH BBIUUCICHHUS MO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiMy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WU MPOJYKTOB PEAKIIUN);

c()OPMUPOBAHHOCTh YMEHMH BJIAJE€Th CHCTEMON 3HaHM 00 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHUS, UCIIOJIb3YyEMbIX B XUMUU TIPU U3yUYEHUU BEIIECTB U
XUMHYECKUX SBJICHUH (HAOMI0IeHNE, N3MEPEHHE, SKCIIEPUMEHT, MOJICITMPOBAHHE),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMUYECKHE 3HAHUS JUIs TPUHATUS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsiX, CBS3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUN COOIIOAATH MpPaBUiIa MOJIb30BAHUS XUMHYECKOM
MOCy/I0Ol U JIabOpaTOPHBIM O0OpPYJAOBaHHMEM, a TaKXe IMpaBWiia OOpalIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHHI TUIAHUPOBATH W BBIMIOJHATh XUMHUYECKHM
HKCIEPUMEHT (TIpEeBpallleHNs OPraHMUYECKUX BEIIECTB IPU HATPEBaHUHU, MOJTyUYEeHUE
THJIEHA ¥ W3yYeHHE ero CBOWCTB, KAaYCCTBCHHBIE pPEAKIIMH OPTraHMYECKHUX
BCIIIECTB, JCHATYypaIusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHMHM C TIpaBHJIaMH TEXHUKA O€30MAaCHOCTH TIpH OOpalleHuu C
BEIIECTBAMH U JIA0OpAaTOPHBIM O00OpPYAOBAaHWEM, TPEACTABIATH PE3yIbTaThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OopMe 3alucH YpaBHEHHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyTUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YyJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XHMHUUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM

uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
[EJIeCO00Pa3HOT0 TOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPYKAIOIIEH MPUPOTHOW Cpenbl, OCO3HABaTh
OMAaCHOCTh BO3JICHCTBUSI HA JKUBBIC OPTaHU3MBI OIPEIEIEHHBIX OPTaHUYECKHX
BEIIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIIICHUST W TPEAOTBPAIICHUS WX BPEIHOTO BO3JCHUCTBUS Ha OpPTraHU3M
YeJI0BeKa;

Ui 0OYYaIOUIMXCSl C OTNPaHUYEHHBIMH BO3MOXKHOCTSIMH 3J0POBBSI: YMEHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOAAX ITO3HAHMS BEIICCTB U
XUMHYECKHUX SBJICHUN;

IUIe  cHembIX u cHaboBUAALIIMX OOYYalONIMXCS: yMEHHE UCIOIb30BaTh

penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmy.

11 KUIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPaXkKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, POJM XUMHU B TO3HAHUHU SIBIICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs] MPAKTUYECKUX 3a7a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHI DJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTANIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKUCJIEHUS, XUMUYECKasi CBA3b

(KOB&HCHTH&H, HMOHHAasA, MCTAJIJIMYECCKAad, BO,Z[OpOIlHa}I), KpuUCTaJIINn4YCCKasi peméTKa,



TUMBl XUMHUYECKUX  PEAKLIHMA, PpacTBOp, IJIEKTPOJUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAsT JUCCOLMAIUS, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON pPEaKIUuu, XUMHUYECKOE pPABHOBECHE); TECOPUU U 3aKOHBI (TEOpHs
ANEKTPOJUTUYECKON aucconumanuu, nepuoandeckuil 3akon [[. M. Menneneena,
3aKOH COXPAaHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS dHEPTUU
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUHU,
MHUPOBO33PEHUYECKNE 3HAHUSA, JIEKAUIME B OCHOBE NOHMMAaHUS NMPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTMYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, IMOJYYEHUHU U O€30MaCHOM MCHOJIb30BAHUH BAKHEUIIIMX HEOPTraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIbHOCTH YEJIOBEKA,

c(hOpMHPOBAHHOCTh YMEHUN BBISBISATh XapaKTEPHbIEC MPU3HAKU TOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME TMOHITHUS MpU
ONMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEITBHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YIJIEKUCIbIM ra3, aMMHakK, raméHas
U3BECTh, HETaIEHAsl U3BECTh, MUThEBAS COJ/IA, MUPUT U IPYyTHE);

c(hOpPMHUPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHMSIX Pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBAJIEHTHAs, MOHHAsI, METAJUIMYECKAasi, BOJIOPOJIHAS]) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BeEllecTBa (aTOMHAas, MOJIEKYJspHas,
VMOHHAs!, METAJUTMYECKas), XapakTep cpebl B BOAHBIX pACTBOPAX HEOPraHUYECKHUX
COCJIMHEHUN;

c(hOpMHUPOBAHHOCTh yMEHUMN yCTaHaBJIUBATh MPUHAIIEKHOCTD
HEOPraHUYECKUX BELIECTB IO HX COCTaBY K OIpeneiIEHHOMY KIacCy/TpyIe
COEIMHEHUU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBAHUS,

KHUCIIOThI, aM(OTEepHbIE TUAPOKCU/IBI, COJIH);



c(OpMUPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI MEPUOIUYECKOTO 3aKoHa [,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DIECKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoil cucTEMbI
XxuMudeckux sjementoB JI. M. MennesneeBa, HMCIONb3ys MOHATHA «S-, P-, O-
DIIEKTPOHHBIE opOuTanm, «3HEPreTUYECKUE YPOBHUY, OOBSICHSITH
3aKOHOMEPHOCTH WU3MEHEHMS CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COCAUHEHUN
10 MepuoaaM u rpynnam lleproanueckor cucTemMbl XUuMHYECKUX 31eMeHToB /], 1.
Menneneena;

chOpPMHPOBAHHOCTh YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'E€HETUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILIECTBAMH C MMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpaTUMOCTHU
peakiuu, y9acTUIO KaTaanu3aTropa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISATh YPaBHEHHUS PEAKIUNA pPa3THUUHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIMH UAYT JO KOHIIA;

cOpPMHPOBAHHOCTh YMEHUN MPOBOJIUTH PEAKIMH, MOJATBEPKAAIOIINE
KAUECTBEHHBIM COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILIECTB;

c(OPMUPOBAHHOCTh ~YMEHHMH  PACKpPBIBAaTh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKLUN MOCPEICTBOM COCTaBIECHHS AJIEKTPOHHOTO OanaHca

ATUX PEAKLUM;



c(OpMUPOBAHHOCTh YMEHUHN OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUECKON
peaKIuu OT Pa3IMYHBIX (AaKTOPOB; XapaKTep CMEIIEHUS XUMHUECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHeIlIHero BozaeiicTeus (npuHuun Jle Illarense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE TMPOIECCHI,
JeKale B OCHOBE IPOMBIIUIEHHOTO MOJyYEHUsl CEPHOM KHCIOThI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
IKOJIOTUYECKUX MPOOIeMaX XUMUYECKOTO MMPOU3BOJICTBA;

C()OPMUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIUMCICHHUSI C HCIOJIb30BAHUEM
MOHSITUS «MaccoBas JOJsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILICHHH Ta30B
IPU XUMHUYECKUX PEaKIUIX, MAcChl BEIIECTBA UM 00BEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OOBEMY OJIHOTO M3 YYaCTBYIOIIMX B peaklUu
BEIECTB, TEIJIOBOrO 3¢ (deKTa peaknud Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(OpMUPOBAHHOCTh YMEHUN COOIIOAATH MpPaBUiIa MOJIb30BAHUS XUMHYECKOM
MOCy/I0Ol U JIabOpaTOPHBIM O0OpPYJAOBaHHMEM, a TaKXe IMpaBWiia OOpalIeHUs C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI MJAHUPOBAaTh M BBIIOJHATH XWMUYECKUH
HKCIEPUMEHT (pa3sIoKEeHHE MEepOKCHIa BOJOPOAA B MPUCYTCTBUM KaTajau3aTopa,
OTIpE/IeNICHNEe CPEeAbl PAacTBOPOB BEIIECTB C TIOMOIIBIO  YHHUBEPCAIBHOTO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cynbdaT-, KapOoHAT- U
XJIOpUI-aHUOHBI, HA KaTHOH aMMOHUS, peUIeHHE KCIIEPUMEHTAIBHBIX 3a/ad T0
temaMm «Metamis» U «HemeTtannbsl») B COOTBETCTBHM C MMpaBWJIAMU TEXHUKU
0e30MacHOCTH MU OOpAILEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEICTaBISATh pPE3yJabTaThl XUMHUYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX PEAKIUil W (OPMYyITUPOBATH BBIBOJBI Ha OCHOBE

9THUX PE3YJIbTATOB,



C(OPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHHKaIuu, IHTEpHET U IpYyTuX);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBUjia  JKOJOTHUYECKH
IIEJIeCO00Pa3HOTO0 TIOBEICHUS B OBITY W TPYAOBOH JEATETHHOCTH B IEISIX
COXPaHEHHUSI CBOETO 370POBbSl M OKPYKAIOIIEH MPUPOTHON Cpelbl, OCO3HABATh
OIMAaCHOCTh BO3/ICUCTBUS HA JKUBBIE OPraHU3MBI OMPEICIEHHBIX BEIIECTB, MOHIUMAs
cmbicn mokazarens [I/JIK, moscHATe Ha mnpuMepax cHocoObl YMEHBIIECHUS U
MPEIOTBPAICHHS UX BPETHOTO BO3ICHCTBUS HA OPTaHU3M UEJIOBEKa,

JUIE 00Yy4aronIuXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CIIETBIX M CJIA0OBUIAIIMX OOYyYaloOUIMXCA: YMEHHE HCIIOJIb30BaTh

penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiinsa nis 3anmucu XMMUYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHWe pa3aejoB M TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakrnyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
Pazgea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Ipenmer opranuueckoit xumuu. Teopus
. bubnuoreka HOK
1.1 CTPOCHHUS OPraHUYECKHX COCIWHECHHMH A. 3
https://m.edsoo.ru/273b0ale
M. bytieposa
Hroro mo pazueny 3
Pasnen 2. YraeBonopoabt
bubnmoreka HOK
2.1 [IpenenbHble yraeBoAOPOAbI — aJKAHbI 2
https://m.edsoo.ru/273b0ale
”5 HemnpenenbHbie yriaeBogopoabl: alIKEHBI, 6 1 bubnmnoreka HOK
' aJIKaIUCHBI, aJJKUHBI https://m.edsoo.ru/273b0ale
bubanoreka [IOK
2.3 ApoMaTnyecKue yriieBoAaopo bl 2
https://m.edsoo.ru/273b0ale
24 [IpupoaHbIE HCTOYHUKHU YIVIEBOJOPOIOB U 3 1 bubnuoreka [HOK

uX nepepadboTka

https://m.edsoo.ru/273b0ale



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
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https://m.edsoo.ru/273b0a1e

Hroro no pazneny

13

Pasnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

3.1 Cruptel. denon

AJLIeruael. KapOoHOBBIE  KHCIIOTHI.
3.2
Crnoxuble 3¢upbl

3.3 VraeBoabl

Hroro no pazneny

Pa3nen 4. A3oTcoaepikaiye opranudeckne coelMHeHus1

13

bubnuoreka LHOK
https://m.edsoo.ru/273b0ale

bubnuoreka LHOK
https://m.edsoo.ru/273b0ale

bubnuoreka HOK
https://m.edsoo.ru/273b0ale

bubnuoreka HOK
4.1 AMUHBI. AMUHOKHCIIOTEL. benku 3
https://m.edsoo.ru/273b0ale
Hroro mo pazueny 3
Paspnen S. BeicokomoJieKy /I pHbIe COeUHEHUSA
bubnmoreka HOK
5.1 [Tmactmaccer. Kayuyku. Bomokna 2
https://m.edsoo.ru/273b0ale
Hroro mo pazneny 2
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3gejioB W TeM (nudpossbie)
Ne n/m Kontpoabnbie IIpakruueckue
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atomoB. Ilepronnueckuii 3aKoH
bubnuoreka [HOK
11 u llepmogmueckasi cucreMa XHMHUYECKUX & 3
https://m.edsoo.ru/273b0ale
anemenToB 1. 1. Menaeneena
1o Crpoenue  BemiectBa.  MHorooOpaszue 4 bubnuoreka [HOK
' BEIIECTB https://m.edsoo.ru/273b0ale
bubnuorexa LHOK
1.3 XHUMHYECKUE PEAKIIUN 6 1 1
https://m.edsoo.ru/273b0ale
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
bubnmmoreka [HOK
2.1 Mertaibl 6 1
https://m.edsoo.ru/273b0ale
bubnmmoreka [HOK
2.2 Hewmeramibl 9 1 1

https://m.edsoo.ru/273b0ale



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
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’3 CBsI3p HEOPraHWYECKUX U OPraHMUYECKUX ) bubnmoreka [IOK
' BEILIECTB https://m.edsoo.ru/273b0ale
Wroro no pazueny 17
Paznen 3. Xumus u )Ku3Hb

bubnuoreka LHOK
3.1 XUMHS ¥ )KU3Hb 4
https://m.edsoo.ru/273b0ale
Hroro no pazneny 4
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HOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnbsie IIpakrnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
. [Ipeamer  opraHwyeckod  Xumuu, € L bubnuoreka HOK
BO3HMKHOBEHHE, PA3BUTHE U 3HAYCHHE https://m.edsoo.ru/273b0ale
Teopus CTpOCHUS OpPTaHUYECKUX
. ) bubmunoreka HOK
2 coenquHeHuil A. M. bytnepoBa, e€ ocHoBHble 1
https://m.edsoo.ru/273b0ale
MI0JIOXKEHHUS
[IpencraBienue 0 KJIacCU(pUKaLIUN
3 opraHuyeckux  BemiecTB. HomenkmnaTtypa 1 bubnmnoreka HOK
(cucremaTnyeckas) U TpMBHAJIbHBIE HA3BAaHUS https://m.edsoo.ru/273b0ale
OpPraHMYECKUX BEILECTB
4 AJIKaHBI: COCTaB u CTpPOCHHE, 1 Bbubnuoreka LHOK
TOMOJIOTUYECKUH PST https://m.edsoo.ru/273b0ale
. Meran " 3TaH —  TIpocTeuIne 1 bubnmnoreka HOK
MPEACTaBUTENM AJTKAHOB https://m.edsoo.ru/273b0ale
5 bubanoreka HOK
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOKMCTBA 1
https://m.edsoo.ru/273b0ale



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
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OTuiaeH W OponwiIeH —  IpocTeiiune

bubnuoreka LHOK

5
MPEJCTaBUTEIN AJTKEHOB https://m.edsoo.ru/273b0ale
8 [Mpaktuueckas padora Ne 1. «llomydenue bubnuoreka HOK
ATUJICHA U U3YYEHHUE €r0 CBONCTBY https://m.edsoo.ru/273b0ale
AJKagueHsl. byranuen-1,3 u
bubnuoreka LHOK
9 meTunoyraguen-1,3. [onmyuyenue
https://m.edsoo.ru/273b0ale
CUHTETHUYECKOTO KayuyKa ¥ pe3HHbI
AJNKWHBI: COCTaB M OCOOEHHOCTH CTPOCHHUS,
. bubnuoreka HOK
10 TOMOJIOTHYECKHH  psAx.  AleTWwieH  —
https://m.edsoo.ru/273b0ale
MPOCTEHIINN TPEICTABUTEND aJTKUHOB
1 Bolunicnenuss mo ypaBHEHHIO XHUMHYECKOU
peaxkiuu
12 Apenbl: 0OeH3zon u Toinyod. TOKCHYHOCTH bubnmnoreka HOK
apeHoB https://m.edsoo.ru/273b0ale
13 I'enetnyeckas CBSI3b YTII€BOJIOPO/IOB, bubnmnoreka HOK
IIPUHAUIeKAIUX K PA3IMYHBIM KJlaccaM https://m.edsoo.ru/273b0ale
IIpuponHble  HUCTOYHHKK  YIJIEBOAOPOIOB:
. bubnuoreka HOK
14 IPUPOJIHBIN a3 v MONyTHHIE HEPTSIHBIE T'a3bl,
https://m.edsoo.ru/273b0ale
HE(Th U MPOIYKTHI €€ epepaboTKu
[IpupoaHble MCTOYHUKHM  YIJIEBOJOPOJOB:
) bubanoreka HOK
15 NPUPOHBII ra3 U NOMyTHbIE He(TIHBIE Ta3bI,

HE(Th U MPOIYKTHI €€ IepepadoTKu

https://m.edsoo.ru/273b0ale
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KontponsHas pabota 1o pazzuemny

bubnuoreka LHOK

o «YTIIeBOIOPOABD https://m.edsoo.ru/273b0ale
[IpenenbHble 0JIHOATOMHBIE CIIUPTBHIL: bubnmnoreka HOK
1 METaHOJI U 3TaHoJ. BoopoaHas cBs3b https://m.edsoo.ru/273b0ale
MHOroaroMHble CHHUPTHI: ITHICHIIUKOIb U bubnuoreka HOK
10 TJIMLEPUH https://m.edsoo.ru/273b0ale
®DeHO: CTPOCHUE MOJICKYJIbI, PU3NICCKUE U bubnuoreka HOK
w0 XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/273b0ale
Anpaeruapl: GOPMAIBICTH]T U AllCTATBICTH]L. bubnuoreka HOK
20 Aneron https://m.edsoo.ru/273b0ale
OIHOOCHOBHBIC TpeJeibHbIe KapOOHOBBIC bubnuoreka HOK
o KHCJIOTBI: MypaBbHHAsI U YKCYCHAas https://m.edsoo.ru/273b0ale
[Tpaktuyeckas pabora Ne 2. «CsoiicTBa bubnmnoreka HOK
2 pacTBOpa YKCYCHOM KHCIOTBI» https://m.edsoo.ru/273b0ale
CreapuHOBass M OJIEMHOBAas KHCIOTHI, Kak bubnmnoreka HOK
2 NPEJCTaBUTEINN BBICIINX KAPOOHOBBIX KMCIOT https://m.edsoo.ru/273b0ale
Mpbita Kak cond  BBICHIMX KapOOHOBBIX bubnuorexa HOK
24 KHCJIOT, UX MOIOIIee JeicTBIE https://m.edsoo.ru/273b0ale
Cnoxuble  5(Qupsl  Kak  NPOU3BOIHBIC
bubanoreka HOK
25 KapOOHOBBIX KHMCIOT. [MIpONM3 CIIOKHBIX

3¢upos

https://m.edsoo.ru/273b0ale



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e

Kupsr: TUAPOJIN3, IIPUMEHEHUE,

bubnuoreka LHOK

26
OuoJstornyeckas pojb >KHPOB https://m.edsoo.ru/273b0ale
YrieBoapl: COCTaB, Kiaccuukanus.
. bubnuoreka LHOK
27 BaxHeiime — npeacTaBUTENH: IJII0KO03a,
https://m.edsoo.ru/273b0ale
bpykTo3a, caxaposa
- Kpaxman u wemiono3a Kak HpPUPOIHBIC bubnmnoreka HOK
MOJIUMEPHI https://m.edsoo.ru/273b0ale
KontponbHas pabora o pazaeny
bubnuoreka HOK
29 «Kucnopoaconepxkaniue OpraHHYecKue
https://m.edsoo.ru/273b0ale
COCTUHEHUS
bubnuoreka HOK
30 AMMHBI: METHJIAMHH M aHWJIUH
https://m.edsoo.ru/273b0ale
AMHHOKHUCIIOTHI Kak am(poTepHbIC
bubnuoreka HOK
31 OpTaHHYECKHE COCTUHEHMUS, 170
https://m.edsoo.ru/273b0ale
Ounonorudeckoe 3HadeHue. [lenTumb
2 benku KaK MIPUPOTHBIC bubnmnoreka HOK
BBICOKOMOJIEKYJIIPHBIE COCIUHEHUS https://m.edsoo.ru/273b0ale
23 OcHOBHBIE MOHSTHUSA XUMUHN bubnmnoreka HOK
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUIN https://m.edsoo.ru/273b0ale
OcHOBHBIE METO/IBI CUHTE3a
. bubnuoreka 1HOK
34 BBICOKOMOJIEKYJISIPHBIX COCTMHCHU.

HJ'IaCTMaCCH, Kay41yKH, BOJIOKHA

https://m.edsoo.ru/273b0ale
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HNOYPOUYHOE IINIAHUPOBAHHUE

11 KJIACC

KoauuecTBO 4acoB

Ne DJIEeKTPOHHbBIE nudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero o0pa3oBaTe/ibHbIE PeCypChl
padoThbI padoThI
. XUMHYECKUN 3JIEMEHT. ATOM. DJIEKTPOHHAs 1 bubnmoreka [HOK
KOH(UTYypalys aToMOB https://m.edsoo.ru/adfffe6d
[lepuonnueckuii 3akoH u Ilepuogmueckas
) cucTeMa xumuuyeckux a3nemednTtor JI. U 1 bubnmmoreka [HOK
MenpeneeBa, HMX CBs3b C COBPEMEHHOMU https://m.edsoo.ru/adfffe6d
TEOpHUEN CTPOCHHS aTOMOB
3aKOHOMEPHOCTHU W3MEHEHUS CBOMCTB
XUMHUYECKUX JIEMEHTOB M UX COEIIMHEHUH TIO
3 rpynmnam U MepUoaaM. 3HaueHue 1 bubnmnoreka [TOK
MEPUOJNYECKOTO  3aKOHA U CHUCTEMBI https://m.edsoo.ru/adfffe6d
xumuueckux anemeHtoB /[.M. MenneneeBa B
pPa3BUTUHU HAYKU
4 Crpoenue BemiecTBa. XUMHUYECKas CBsA3b, €€ 1 bubnmnoreka HOK



https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/adfffe6d

BU/IBL; MEXaHU3MBI oOpa3oBaHus

KOBaJICHTHOM CBSI3U. BOI[OpOI[HaH CBA3b

https://m.edsoo.ru/adfffe6d

BanenTtHOCTS. DNEeKTPOOTPULIATENBHOCTD.

c Crenenn OKHCJICHUS. BemectBa bubnmoreka [HOK
MOJIEKYJIIPHOIO u HEMOJICKYJISIPHOTO https://m.edsoo.ru/adfffe6d
CTPOEHUS
[lonsiTHE 0  JOUCHEPCHBIX  CHCTEMax.

bubnuoreka HOK
6 HctuHHBIE ©  KOJJIOUTHBIE  PAaCTBOPHI.
https://m.edsoo.ru/adfffe6d
MaccoBast 107151 BELIECTBa B pacTBOpE
Knaccudukanus u HOMEHKJIaTypa

. HEOpPraHMYECKUX COEAMHEHUHU. 'eHeTHueckas bubnmnoreka [MOK
CBA3b HEOPraHWYECKHMX BEIIECTB, Pa3INYHBIX https://m.edsoo.ru/adfffe6d
KJIACCOB
Knaccudukanmss XuUMHYECKUX pEaKIUid B
HEOPraHWYECKOW M OpPraHWYeCKOM XHMHH.

bubmnoreka [HOK
8 3aKOH COXpaHEHUs MAacChl BELIECTB; 3aKOH
https://m.edsoo.ru/adfffe6d
COXPAaHEHHsS M NPEBpAIICHUsS DHEPIMM IIpU
XUMHUYECKHUX PEaKIMIX

9 Ckopoctp peaknuu. OOpaTUMbIe pPEaKIIHH. bubnuoteka [HOK
XHWMHYECKOE PAaBHOBECHE https://m.edsoo.ru/adfffe6d

10 [Ipaktnyeckas pabora Ne 1. «Buusnue bubnuoreka [TOK

Pa3IMYHBIX (dhakTopoB Ha CKOpOCTh

https://m.edsoo.ru/adfffe6d
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XUMHYECKON PEAKIIUN»

Dnekrponutnueckas auccouuanus. [lonstue

1 0 BOJOpoJIHOM Tokazatene (PH) pacTtBopa. bubnuoreka HOK
Peakniun  wmonHoro  obmena.  ['maponus https://m.edsoo.ru/adfffe6d
OpPraHMYECKUX U HEOPTraHMYECKHUX BEIIECTB
OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC

bubnuoreka [HOK
12 peaknuu.  [lonsTue 00  DJIEKTpOIHU3E
5 https://m.edsoo.ru/adfffe6d
pacriaBoB U pacTBOPOB CoJieit

13 KontponbHas paborta o pazaeny bubnmoreka [HOK
«Teopernueckre OCHOBBI XUMHU» https://m.edsoo.ru/adfffe6d
Mertannsl, ux nonoxenue B Ilepuonnyeckoii
cUCTeMe XHMHYeckux osnemeHtoB J[. U.

bubmnoreka [HOK
14 MeHneneeBa ©  OCOOCHHOCTH  CTPOCHUS
https://m.edsoo.ru/adfffe6d
atomoB. OOmwue (Quznyueckue CBONCTBA
METaJIJIOB

15 CruiaBel METAUIOB. DJIEKTPOXUMUYECKUMA Pl bubnuoreka I[HOK
HaIpsHKEHUN METaJUIOB https://m.edsoo.ru/adfffe6d
XHUMUYECKUE CBOMCTBA BaXKHEUIIINX METAILJIOB

. . . . bubnnorexa LHOK

16 (Hatpuii,  Kanmui,  KaJbLUH, MarHui,

https://m.edsoo.ru/adfffe6d
QIIOMUHUN) U UX COETUHEHUN
17 XWMHYECKHE CBOMCTBA XpOMa, MEIW U HX Bbubnnoreka [HOK

COE€IUHEHUN

https://m.edsoo.ru/adfffe6d
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18 XuMHUYECKHEe CBOMCTBA IIMHKA, XKejie3a U UX bubnuorexa [HOK
COCIMHEHUN https://m.edsoo.ru/adfffe6d
[Ipaktuyeckas pabora Ne 2. "Pemenue

bubnuorexa [HOK
19 OKCIICPUMEHTAIBHBIX ~ 3aJlad =~ [0  TeMe
https://m.edsoo.ru/adfffe6d
«MeTtamib»"
Hewmeramesl, 1504 MOJIOKCHHUE B

20 [Tepuonuueckoit cucTeme XUMHYECKUX bubnmoreka [HOK
snemenTtoB JI. 1. MeHzeneeBa 1 0COOCHHOCTH https://m.edsoo.ru/adfffe6d
CTPOEHHUS ATOMOB
duznyeckue CBOIiCTBa HEMETAIJIOB.

bubnuoreka [HOK
21 Amnorponusi HeMeTaIOB (HA  TpUMEpE
https://m.edsoo.ru/adfffe6d
KHCIIOpoJ1a, cephl, hocdopa u yrieposaa)

- XUMHYECKHE CBOMCTBA TaJIOTEHOB, CEPhI U UX bubnuoreka [HOK
COECIMHEHU I https://m.edsoo.ru/adfffe6d

23 XuMuYeckue CBOMCTBa a3oTa, gochopa u ux bubnuorexa [HOK
COECIMHEHU I https://m.edsoo.ru/adfffe6d

Y XHUMHUYECKUE CBOWCTBA YIJIEPOJA, KPEMHHUS U bubnuorexa HOK
HUX COeIUHEHUN https://m.edsoo.ru/adfffe6d

ot [IpuMeHeHrHE Ba)KHEWINUX HEMETAIUIOB U X bubnuoreka [HOK
COCIMHEHU I https://m.edsoo.ru/adfffe6d

26 OO6o0menre M cucreMaTu3alus 3HAHUU TI0 bubnuoreka [HOK

TEMC «HemeTtamnby. Brrunciaenus 1o

https://m.edsoo.ru/adfffe6d
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YPaBHEHUSAM  XUMHUUYECKHUX  peakuuid U

TEPMOXUMHNYCCKUC paC‘léTbI

[Ipaktuyeckas pabora Ne 3. «Pemenue

bubnuoreka [HOK
27 JKCIIEPUMEHTAJIBHBIX  3aJa4 [0  TeMe
https://m.edsoo.ru/adfffe6d
"Hemerannsl"»
KonTponpHas pabota mo Temam «MeTaiuib» U
5 bubnuoreka [HOK
28 «Hemetamney/Beepoccuiickas mpoBepodyHast
https://m.edsoo.ru/adfffe6d
pabora
29 Heoprannueckue W opraHMuecKUe KHCIOTHI. bubnmoreka [HOK
Heopranuueckue u opraHu4eckrue OCHOBaHUS https://m.edsoo.ru/adfffe6d
AmdoTepHbIe HEOpPraHUYECKUe u
30 opraHuueckue coeauHeHus. [‘eHeTnueckas bubnmoreka [HOK
CBA3b HEOPraHMYECKUX M  OPraHUYECKHX https://m.edsoo.ru/adfffe6d
BEIICCTB
Ponp xuMuu B o0ecrieueHUuu HKOJIOTUYECKOM,
. . bubnnorexa LHOK
31 SHEPTeTUYECKOW W THINEBONW OE30MacHOCTH,
https://m.edsoo.ru/adfffe6d
Pa3BUTHUU MEUITHHBI
[IpencraBnenuss 00  oOmMX  HAy4HBIX
bubnuoreka [HOK
32 MNPUHLIMIAX  MPOMBIIUIEHHOTO  TOJY4YEHHUS
https://m.edsoo.ru/adfffe6d
BOXHEHIIINX BEIIECTB
bubnunoreka [HOK
33 YenoBek B MUPE BEIIECTB U MAaTEPHATIOB

https://m.edsoo.ru/adfffe6d
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34

Xumus u 300pPOBEE YCIIOBCKA

Bubanoreka

https://m.edsoo.ru/adfffe6d

L[OK
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YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA
* Xumus / I'abpuensu O.C., OctpoymoB U.I'., CnaakoB C.A., AkunoHepHoe

obmectBo «M3natenberBo «IIpocBemenne»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

HUD®POBBIE OBPA3ZOBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
HHTEPHET
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