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[TOACHUTEJIbHAA 3AIINMCKA

[Iporpamma 1o XuMuM Ha YpOBHE CpeAHEro 001ero oopazoBanus pazpaboraHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpa3zoBaHUH B
Poccuiickoii @enepaunn», TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS (penepanbHOi
oOpa3oBaTenbHON MporpaMMbl cpeaHero obmiero oo6pazoanus (DOIT COO),
npeacTaBieHHbIX B DenepaibHOM  TOCYIapCTBEHHOM  00pa3oBaTeIbHOM
craugapte COO, ¢ yuérom Konmenmuu mnpenogaBaHus y4eOHOTO TpeaMeTa
«Xumus» B oOpa3oBaTelbHBIX opraHm3auusx Poccuiickoit  ®enepanuu,
peanu3yoNIMX OCHOBHBIE 00pa30BaTeIbHbIC TPOTrPaMMBbl, U OCHOBHBIX MOJIOKEHUN
«Ctpareruun pa3Butusi Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
roga» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0JIOB K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K ONPEEICHUIO 00IIei
CTpaTreruu OOy4YeHHUs, BOCHUTAHUS M Pa3BUTHUS OOYyYalOUIUXCS CpeACTBAMU
yaeOHoro npeamMera « Xumusi» 1 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBUIIH
koHentyanbHbie nonoxkenuss ®I'OC COO o B3auMOOOYCIOBIECHHOCTU IIEJIEH,
COJICpKaHMsl, PE3yJbTaTOB OOy4YeHUSI U TpeOOBaHUN K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHHE, MOJy4aeMOE€ BBITYCKHUKaAMU O0Ie00pa3oBaTeIbHOM
OpraHu3allvu, SIBJIIETCS HEOThEMJIEMOU YacThI0 UX 00pa30BaHHOCTH. OHO CITYKHUT
3aBEPILIAIOIINM ATANlOM Pealn3alMy Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KJIFOUEBBIX  IIEHHOCTEW, MPUCYIIUX ULEJIOCTHOM CHUCTEeME  XHMHUYECKOIO
oOpa3zoBaHus. OTH IIEHHOCTH KAacarOTCS TO3HAHUS 3aKOHOB  MPHUPO/IBI,
dbopMHpOBaHUS MHUPOBO33PEHUST M OOIIEH KyJIbTypbl YEIOBEKa, a TakKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO U TPHUPOHOM
cpene. Peanusyercss xumuyeckoe oOpa3zoBaHuME OOy4YaloIIMXCSd Ha YpPOBHE
CpeaHero oOmiero oOpa3oBaHUsI CPEJACTBAMHU YYEOHOTO MpeaMeTa «XHUMHS,
COJIEp’)KaHHE U TOCTPOCHUE KOTOPOTO OIMpEeieHbl B MPOrpaMMme MO XUMUU C
y4€ToM crenu@uKkd HaykKu XUMHH, €€ 3HAYCHUS B TO3HAHUM TPUPOABI U B
MaTepUaTbHON KU3HHU OOIIECTBa, a TAKXKE C yUETOM OOIIUX IeJIeH M MPUHIIUIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CpEJHEro oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XuUMHUsL Kak D3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WIrpaeT OocoOyl poiib B
COBPEMEHHOW ITMBWIIM3AINH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B ()OPMHUPOBAHUE PAIMOHAIIBHOTO HAYYHOI'O MBIIUICHUS,
B CO3/IaHUE LIEJOCTHOTO NPEACTaBICHUA 00 OKPYXKAIOLIEM MHUpPE KaK O €AMHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCs B XMMUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBSI3U MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMHU M BO3MOXKHBIMU 00JIACTSIMH IPUMEHEHHUS.



TecHO B3aMMOJEHUCTBYS C JAPYI'MMU €CTECTBEHHBIMM HAayKaMH, XHMHA CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpPbI, HEOOXOANUMBIM YCIOBUEM YCIEITHOTO
Tpyda WU KHU3HU Kaxaoro wieHa obmiectBa. CoBpeMEeHHas XHMHS Kak Hayka
CO3MJATENIbHAs, KAaK HayKa BBICOKMX TEXHOJOTMM HANpaBjieHAa Ha pELICHHE
rJI00ANBHBIX TPOOJIEM YCTOMYMBOTO pPa3BUTHUSL UYEIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIEBON, IKOJIOTHYECKON OE30MMACHOCTH U OXPAHBI 30POBbSL.

B coorBercTBUM ¢ OOmMMMHM LEISIMH M TPUHLIUANAMH CPETHEro  OOIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJArOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM JUid  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIICIIHOIO BKJIKYEHHUS B JKU3Hb COLMYMa, IIPOJOJDKEHUS
o0Opa30BaHMsI B Pa3IMUHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsomiuMu — nipeamMeTa  «XUMHSD» — ABISIIOTCA ~ 0a30Bble  KypChl — —
«Oprannueckas xumus» U «OOmas M HeEOpraHudeckass XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpXaHUs KOTOPBIX SIBJIAIOTCSI OCHOBBI 0a30BOW HayKH: CHCTEMa
3HaHUU MO0 HEOPraHMYECKONW XMMMHU (C BKIIOYEHUEM 3HAHUM U3 OOLIel XuMum) u
OpraHnyeckor xumuu. PopMHUpOBaHUE JAHHOM CHUCTEMBbI 3HAHUM IIPU U3YYCHUU
npeaMera 00ecreYrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCETO MHOro00Opasus
BEILECTB HA OCHOBE OOIIKX MOHSTHI, 3aKOHOB Y TEOPUIl XUMUHU.

CtpykTypa cojepkaHus KypcoB — «Opranmueckas xumus» U «OOmas wu
HEOpraHuYecKkas XUMUs» CPOpPMHUpPOBaHA B MPOrpaMMe IO XHMHH Ha OCHOBE
CUCTEMHOTO TOAXO0Ja K H3YyYCHHIO Y4YeOHOro wmarepuaia U O00yCJIOBJICHA
UCTOPUYECKH  OOOCHOBAHHBIM  DPAa3BUTHEM  3HAHUW Ha  OMNpelne’EHHbIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYeCKOM XUMHUHU BeIlEeCTBa
paccMaTpHUBAKOTCS HA YPOBHE KIACCUYECKOM TEOPUH CTPOECHHUS OPTraHUYECKUX
COCIMHEHHW, a TaKK€ Ha YpPOBHE CTEPEOXMMHYECKHX U DJIEKTPOHHBIX
NpeAcTaBlIeHU O cTpoeHun BenlecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTUU — OT YTIEBOJOPOAOB JIO CIOKHBIX OMOJIOTUYECKH
AKTUBHBIX COCIMHEHUN. B Kypce OpraHM4eckom XHUMUHU II0JIy4arOT pPa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEpBOHAYAIILHbBIC
IPEJICTaBICHUS O XUMHUYECKOM CBSI3U, KJIACCU(PUKALMOHHBIX NMPU3HAKAX BELIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOECHUS, O XMMHUYECKOU PEAKIINH.

[lonx HOBBIM yrioM 3peHuss B mpeaMere «Xumus» 0a30BOTO  ypOBHSA
paccMaTpUBaeTCs W3yYECHHBIH HAa YpPOBHE OCHOBHOTO 0O0IIero o00pa3oBaHMs
TEOpPETUYECKUM Marepual U (DAKTOIOTHYECKHE CBEICHUS O BEIIEeCTBaX W
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUS» 00ydarouuMcsi IPeI0CTaBISETCS BO3SMOKHOCTh OCO3HATh 3HAYEHUE



NEPUONYECKOr0 3aKOHA C OOIIETEOPETUYECKUX M METOJOJOTHYECKUX IMO3UIIHM,
riy0ke TMOHATh HMCTOPHUYECKOE H3MEHeHHE (YHKIUH 3TOro 3aKkoHa — OT
o0o0mIaroIIei 10 00bACHSIONMEH 1 MPOTHOZUPYIOICH.

Envnas cucrema 3HaHWM O BaXKHEHIIHUX BEIIECTBAX, HUX COCTABE, CTPOCHUHU,
CBOMCTBAX W MPUMEHEHHUH, & TAKXKE O XMMHUUYECKUX PEAKIHUIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpoTekaHus gomosHseTrcs B kypcax 10 m 11 kimaccos
AJIEMEHTAMM COJACPKaHUs, HUMECIOIMMHU KYJIbTYPOJOTHMUECKU M TPUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3U XHMHU C
JPYTUMHA HayKaMH, PACKpBIBAIOT €€ pOJb B IMO3HABATEIBHOM M IMPAKTUYECKOU
JEATEIbHOCTH YEeJIOBEKAa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K MPOLECCY
TBOpYECTBA B 00JIACTU TEOPUM U MPAKTUUECKUX MPUIIOKEHUNU XUMHUH, TOMOTAIOT
BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYHUMBIX
npoOjieMax, CBS3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIMBATh HH(POpMAIUIO H
MPUMEHATh €€ JJI1 TIONOJHEHUS 3HAHWM, PEIICHUS HWHTEIUICKTYalbHBIX H
AKCTIIEPUMEHTAJILHBIX MCCIEA0BATEILCKUX 3a7ad. B 11emom cojepkanue yaeOHOro
npeaMera «XUMUSD»»  JAHHOTO  YPOBHS  M3YYEHHUSI OPUEHTHUPOBAHO  Ha
dbopmMupoBaHUE Y OOYUYaIOIIUXCS MHPOBO33PEHUYECKOW OCHOBBI JJIsI TOHUMAaHUS
dbunocopckux uaeh, TakMx Kak: MaTepUalibHOE€ €IMHCTBO HEOPTraHUYECKOTO U
OpraHUYeCKOro MHpa, OOYCJIOBJIECHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM U
CTPOCHHUEM, II03HABAEMOCTh IIPUPOJHBIX SBICHUM TYyTEM OHKCIIEPUMEHTA H
pelieHruss TMPOTHUBOPEUYM MEXAy HOBBIMH (akTaMHM H  TEOPETUUYCCKUMHU
MPEANOChIIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIICHUH YKOJOTHYSCKUX MPodIIeM, a
TaKke mpoleM cOepekeHUs YHEPreTUYECKUX PECYPCOB, ChIPhs, CO3aHUS HOBBIX
TEXHOJIOTUW U MaTEpPUAJIOB.

B murane pemreHus 3amad BOCIIUTAHUS, Pa3BUTHS W COIMATN3AINNA O0YyUJarOIIUXCS
MPUHATHIC MPOTPAMMON TI0O XUMHU TOAXOABI K OIMPEACICHUIO COJCPKAHHS H
MOCTPOCHUS TIpeAMETa TpeaycMaTpUBAlOT (POPMUpPOBAHUE YHHBEPCATBHBIX
y4eOHBbIX JCHCTBUHM, HMEIOMMX 0a30BO€ 3HAYEHWUE ISl PA3IMYHBIX BHUOB
NeSATEeTLHOCTH: PEIIeHHs MpoOJieM, MOucKa, aHaanu3a U 00paboTKu MHGOpPMAIIHH,
HEOOXOJUMBIX JJII MPUOOPETEHUsT OMBbITa MPAKTHUUYECKOW U HCCIEAOBATEIIbCKOM
NEATEeILHOCTH, 3aHMMAIOIIEH BaKHOE MECTO B IIO3HAHUH XUMUM.

B mnpaktuke mpenonaBaHWs XWUMHUHM KakK Ha YpOBHE OCHOBHOTO OOIIIEro
oOpa3oBaHuUsI, TaK ¥ Ha YPOBHE CPEIHETO 00IIEero o0pa3oBaHus, IPU OMPEICTICHUN
COJIep KaTCIIbHON XapaKTEPUCTUKHU TIICJICH W3Y4YEHUs IIpeaAMETa HalpaBlieHHEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAAWIIMOHHO TpPHU3HAETCS (POpMUpPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JJaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHUYCCKOU
JEATETLHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIOHEHTOB MHUPOBOU KyJIbTypbl. C



METOJMYECKON TOUKH 3PEHMS TaKOW MOJXO0J K OINpeeSeHUI0 Ieleh H3ydeHUs
IpeMeTa SBISETCS BIOJIHE OIPaBIaHHBIM.

CornacHo JaHHOHM TOYKE 3peHUs TIaBHBIMU LEISIMU U3yUeHUs TpeaMeTa « XUMHESD)
Ha 0a3oBoM ypoBHe (10 —11 ki1.) sBISIFOTCS:

q)OpMPIpOBaHI/IC CHUCTEMbl XMMHUYCCKMX 3HAHHUM KaK BaKHEMILICH COCT&BJBII-OHICﬁ
CCTGCTBGHHO-Hay‘IHOﬁ KapTHHbBI MHPA, B OCHOBC KOTOpOﬁ JCKAT KIIIOYCBLIC
IIOHATHA, Q)YHﬂaMCHTaHLHBIC 3dKOHBI U TCOpHUHU XHUMHH, OCBOCHHC A3bIKa HAYKH,
YCBOCHUC U ITOHUMAHNC CYITHOCTH HOCTYIITHBIX O606Hl€HI’Iﬁ MHUPOBO33PCHUYCCKOI'O
XapaKTepa, O3HAKOMJICHHUC C HCTOpHeﬁ HX PAa3BHUTHA U CTAHOBJICHUAA,

dbopMHpOBaHHE M paA3BUTUE NPEACTABICHUA O HAy4YHBIX METOJaX IO3HAHUSA
BEILIECTB M XHWMHMUYECKUX pPEaKUuid, HEOOXOAMMBIX JJIsi NPHOOPETEHHs] YMEHUU
OPHUEHTUPOBATHCA B MHUPE BEIIECTB U XHUMHUYECKHX SIBJICHUM, HMEIOIMHUX MECTO B
IIPUPOJIE, B MPAKTUYECKON U IMOBCETHEBHOM KU3HU;

pa3BUTHE YMEHHUW W CIOCOOOB ACATEIBHOCTH, CBA3aHHBIX C HAONIONCHHEM H
OOBSICHEHHEM XHMHUYECKOTO JKCIIEpUMEHTA, COOIOIEHUEM MpPaBUi OE30MacHOTO
oOpallieHusl C BEIIECTBAMU.

Hapsiny ¢ stum, copepxaTelibHas XapaKTepUCTHKa ILeJied M 3aJad U3y4eHUus
npeaMeTa B MporpaMMme 1Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM NPHOPUTETAMHU B CUCTEME CcpeaHero oomiero odpazoBanus. CeroaHs B
NpernoJlaBaHu  XMMUKU B OOJIbIIEH  CTeNeHW OTHAETCS  MPEANOYTEHUE
MPaKTUYECKOH KOMIIOHEHTE COJEp)KaHUs OOy4YeHUs, OpPUEHTHUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTENbHOW OpPraHM3alliy, BIAJCIOLIErO HE
HAa0OpOM 3HaHMM, a (PYHKIMOHAIBHOM TPaMOTHOCTHIO, TO €CTh CIOCOOAMH H
YMEHUSIMHA aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMEHEHUS MX B peajbHOU KU3HU
JUTSL pEIIeHUs] TPAKTUYECKUX 3a]1ay.

B cBsi3M ¢ ATUM TpU U3Y4YEHUHU MpeaMera «XUMHs» JOMUHHUPYIOIIee 3HaYEHUE
IPUOOPETAIOT TAKUE LIETH U 3a1a4H, KaK:

ajanTanys OOydYarolIuXcsi K YCJIOBUSM JAWHAMHYHO Pa3BUBAIOIICTOCS MHPA,
dbopMUpOBaHUE  HWHTEJUICKTYaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caMO0Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHATHIO IPaAaMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYaIUSX, CBA3AHHBIX C BEIIECTBAMHU U UX
MIPUMEHEHUEM;

dbopMupoBaHre y 00y4arOImMXCsl KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITETEHIIHI),
UMEIOIINX YHUBEPCAIbHOE 3HAUY€HUE [UIs Pa3jIMYHbIX BHUAOB JACSITEIBbHOCTH:
pemieHusi mpoOaeM, MoKUcKa, aHaIM3a U 00paboTku MH(POpPMAIMU, HEOOXOIUMBIX



JUIS. TIPUOOPETEHUS OMbITa JESATEIBHOCTH, KOTOpas 3aHUMAaeT BaXKHOE MECTO B
MMO3HAHUM XMMHUH, a TaKXKE JIJII OLICHKH C MO3UIUN IKOJIOTHYECKON 0€30MacHOCTH
XapakTepa BIMSHUS BEIIECTB U XMMUYECKUX MPOIECCOB HA OPraHU3M YEIOBEKa U
MIPUPOIHYIO CpENY;

pPa3BUTHE TO3HABATEJIBHBIX MHTEPECOB, HWHTEJUIEKTYAJIbHBIX H TBOPYECKUX
CIIOCOOHOCTEM 00yUYaromUXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBbIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C KM3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOIb30BAThH
COBpEeMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUM JJIS MOUCKA W aHaliu3a y4eOHOU U
Hay4YHO-TIOMYJISIPHON MH(OPMALIMK XUMUYECKOTO COJICPKAHUS,

dbopMupoBaHUEe M pa3BUTHE y OOYYAIONIUXCS ACCOIMATUBHOTO M JIOTUYECKOTO
MBIILIEHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJIMMbI, B YACTHOCTH, TMpPHU IUIAHUPOBAHWU U MPOBEICHUH XUMHYECKOTO
AKCTIIEPUMEHTA;

BOCIUTaHHE y  oOydamoomuxcsi  yOeKIEHHOCTH B I'YMaHUCTUYECKOU
HaIIPaBJICHHOCTH XUMHUH, €€ BaXHOM POJM B pEHIEHUH TI00aIbHBIX MNpoOsieM
PalMOHAJIBHOTO MPUPOAOTOJIB30BAHUS, TIOTIOJIHEHUS SHEPIETUYECKUX PECYPCOB U
COXPAaHEHHUSl TPUPOJHOTO PABHOBECHS, OCO3HAHUSA HEOOXOJUMOCTU OEpeXHOIo
OTHOILIIEHUS K NPUPOJIE M CBOEMY 3/I0pPOBbIO, a TaKKe NPUOOpPETEHHs OIbITa
UCIIOJb30BaHUs IIOJIYYEHHBIX 3HAHUM Ul NPUHATUS TI'PAMOTHBIX PELICHUM B
CUTyalUsX, CBI3aHHBIX C XUMUYECKUMU SBJICHUSAMU.

B ydeOHOM 1utaHe cpemHero oOmiero oOpazoBaHMs MpeaMeT «Xumus» 0a3z0BOTo
YPOBHSI BXOAWT B COCTaB TMpeAMeTHoM obnactu «EcTecTBeHHO-HAy4YHbIE
IPEIMETBD.

OO01ee yuCIO YacoB, OTBEIEHHBIX JIsl MU3YYEHHsS XUMHHM, Ha 0a30BOM YypOBHE
cpeaHero obuiero oopaszoBanusi, coctapisger 68 yacos: B 10 kimacce — 34 ygaca (1
gac B Hegenro), B 11 kimacce — 34 yaca (1 yac B Hezeno).

COAEPKAHUE OBYUEHUA



10 KJIACC
OPI'TAHMYECKAS XUMUA
Teopernyeckre OCHOBBI OPraHUYECKON XUMUU

[Ipeamer opraHudeckoil XuUMUU: €€ BO3HUKHOBEHHE, DPAa3BUTHE U 3HAUYCHUE
B MOJYYEHUU HOBBIX BEIIECTB U MaTepuaioB. Teopus CTpOEHUS OPraHMYECKHX
coenunenuil A. M. Bytieposa, e€ ocHOBHBIE MOJI0KeHUsA. CTPYKTypHbIE (POPMYIIBI
OpraHMYecKuX BemiecTB. [omoisorusi, wuzomepus. XUMHYECKass CBsSI3b B
OpPTraHUYECKUX COCTMHEHUSX — OJITMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBienne o KiaccupuUKallMd OpPraHMYECKUX BemecTB. HoMeHkatypa
OPraHUYECKUX COCAUHEHUM (CUCTEMaThuecKas) ¢ TPUBHUAJIbHBIC Ha3BaHUS
BAXKHEUIIINX MMPEICTABUTENEN KIACCOB OPTraHUYECKUX BEIIECTB.

3KCH€DHM€HT3J’IBHBI€ MCTOAbI HM3YYCHHUA BCIICCTB H  HX HDCBD&IH@HI/Iﬁ:
O3HAKOMJICHUC C O6pa3HaMI/I OpraHMYCCKUX BCHICCTB MW MaTCpUalaMM Ha HX

OCHOBE, MOJEIMPOBAHHE MOJIEKYJ OpPraHMYECKHUX BEILECTB, HAOIIOJEHUE H
OMMCaHWE AEMOHCTPAIMOHHBIX ONBITOB IO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuu (TUIaBJIeHHE, OOYTIIMBAaHUE U TOPEHHUE).

Yrnesonopoasl

AJIKaHBI: COCTAaB U CTPOCHUE, TOMOJIOTUYECKHUH psAll. MeTaH U 3TaH — MpPOCTEHIINe
MPEACTaBUTENIN alIKaHOB: (U3MYECKHEe U XHUMHUYECKHE CBOMCTBA (peakiuu
3aMElIEHUs U TOPEHHUS ), HAXOKJIECHUE B PUPOE, MOJIYyYEHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTHUECKUW psii. ODTUIEH U MPOINUIEH —
MPOCTEUIINE TPEICTABUTENN AJIKEHOB: (DU3UYECKME U XHUMHUUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUJpPATALNM, OKUCICHUS W
MOJIMMEPU3AIINH ), TOJYYCHUE U TPUMEHEHHUE.

Ankaauensl: Oyrtamuen-1,3 u wmeTunOyranueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakuusi moauMepusanuu). I[losydeHue CUHTETUYECKOTO
Kay4yyKa U PEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTU CTPOEHHS, TOMOJOTHYECKUN psl. AUETUIEH —
NPOCTEUIIMN TPENCTaBUTENIb AJKUHOB: COCTaB, CTpOEHUE, (PU3HUECKHE U
XUMHUYECKHE CBOMCTBA (peaKiMy TUAPUPOBAHUS, TaIOT€HUPOBAHUS, THApPATALUH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (U3MUECKME U XHUMHYECKHE CBOWCTBA
(peakuuu rajgoreHMpOBaHUs U HUTPOBAHUS), NOJyUYEHUE U NMpUMeHeHue. Toayon:



cocmas, cmpoenue, uauueckue U  XumMuveckue  ceoncmea  (peakyuu
2aN02eHUPOBAHUA U HUMPOBAHUS), NOAyYeHue u npumeHnexue. TOKCHUIHOCTD
apeHoB. l'eHeTmyeckas CBs3b MEXAY YIJIEBOAOPOJAMH, NPUHAIICKAMMHU K
pa3INYHBIM KJIACCAM.

[IpupoaHbIe HCTOYHHUKH YTIEBOJAOPOAOB. [IpupoaHbIii Ta3 U MONyTHBIC HE(TIHBIC
ra3el. Hedtp n e€ mpoucxoxnenue. CrocoOsl nepepaboTku He(TH: MEeperoHka,
KPEKHHT (TEpPMHUYCCKHIA, KaTaTUTUYeCKuil), mupoim3. [IpomykTel mepepaboTku
HeTH, WX TPUMECHEHHE B TMPOMBIIUICHHOCTH W B ObITy. KameHHBIN yromb u
IPOAYKTHI €T0 MepepadOTKH.

3KCH€DHM€HT&HBHLI€ METOAbl HM3YYCHMS BEHISCTB M HMX IIPEBpaICHUI:

O3HaKOMJIEHUE ¢ 00pa3liaMy IUIACTMACC, KayYyKOB U PE3UHBI, KOJJIEKIIHH
«Heptp» u  «Yromp», MOJEIUPOBAHHUE  MOJEKYJI  YIJIEBOJOPOAOB H

raJoreHOMPOU3BOJHBIX, MPOBEAECHUE NPAKTUYECKON pabOThI: MOJYYEHHE STHUIICHA
Y U3yYEHHE €TO CBOWCTB.

PacuértHrle 3a/1a4n.

Bbluncienyss 1o ypaBHEHHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJINYECTBA
MCXOJTHOTO BEIIEeCTBAa WM MPOAYKTa PEAKUUU IO H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB HJIU MPOYKTOB PEAKIIUN).

Kucnopoaconepxaiiyre opraHn4eckue COeTMHEHMS

[IpenenpHble OTHOATOMHBIE CHUPTHI. METaHOI U ATAHOJI: CTPOCHUE, (PUBHUUECKUE U
XUMHUYECKUE CBOMCTBA (PEaKIMU C aKTUBHBIMU METaJljlaMH, rajJOr€HOBOIOPOIaMH,
ropeHue), npuMeHeHue. BoJopoaHble CBA3M MEXKIYy MOJIEKYJaMH CIMPTOB.
JlericTBHE METaHOJIa U 3TAHOJIA HA OPTaHU3M YEJI0BEKA.

MHoroaToMHbI€ CIUPTHI. DTWICHTJIUKOJb U TIUIEPUH: CTPOCHHE, (DU3NUYECKUE U
XHMHYECKHE CBOMCTBAa  (B3aUMOJCHCTBHE CO  IIEJIOYHBIMM  METajlJIaMH,
KayeCTBEHHAs pEaKiMs Ha MHOTOAaTOMHBIE CHUPTHI). [lelicTBHUE Ha OpraHu3Mm
yesioBeka. [ [puMeHeHne rivuepuHa U STHIICHTIIUKOJIA.

deHoJI: CTPOCHUE MOJICKYJTbI, (PU3MYECKUE U XUMHUYECKUE CBOWCTBA. TOKCUYHOCTH
dbenona. [Ipumenenue deHoma.

Anbneruabl u kemonwvl. opmanpaeruy, aleTaabAerua: CTpoeHue, Gu3nueckKue u
XUMHUYECKHE CBOMCTBA (pEaKUMU OKHCIIEHHS U BOCCTAHOBJIEHHS, KaU€CTBEHHBIE
peaKIym), MOJIyYeHUE U MPUMEHEHHE.

OMHOOCHOBHBIE TMpenebHble KapOOHOBBIE KHUCIOTHL. MypaBbUHasi U yKCyCHas
KHUCJIOTBI: CTpOeHue, (pU3NUecKre U XMMHUUECKHe CBOICTBa (CBOMCTBA, OOIIME AJIs



KJlacca KUCIOT, peakuus dTepuduKkaiuu), TMOoJIy4YeHUe U  IpPUMEHEHUE.
CreapuHOBasi W OJICMHOBAs KHCIOTHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX
KHCIIOT. MBLTa KaK COJIM BBICIITNX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JICHCTBHE.

Crnoxxnple 3QUpHl KaKk MPOU3BOJHBIC KAPOOHOBBIX KHCIOT. ['MApONN3 CIOKHBIX
a¢upoB. Kupsl. 'maponus xupoB. [Ipumenenue xupoB. buonormueckas poiib
KUPOB.

YrieBoasl: cocTaB, KiacCU(UKAIUSA YTJIEBOAOB (MOHO-, U- W TOJHCAXapHUbl).
['moko3a — mpocTeduii MOHOCaxapull: OCOOCHHOCTH CTPOCHUSI MOJIEKYJIbI,
bu3nueckue U XuMUYECKUe CBOMCTBA (B3aumojerictere ¢ ruapokcuaom menu(ll),
OKHCIICHHE aMMHayHbIM pacTBOpoM okcuja cepedpa(l), BoccTaHOBIIEHUE,
OpO’XKeHHE TJIOKO3bl), HAaXOXKJIECHUE B MPHUPOJIE, NMPUMEHEHUE, OHOJornyeckas
poib. @oTocuHTe3. PPyKTO3a KAK U30MEP TITFOKO3BI.

Kpaxman u nemnono3a Kak HOpUpOAHbIE NosuMepbl. CTpoeHHe Kpaxmala H
nenono3bl.  du3nueckue M XMMHUYECKME CBOWMCTBA Kpaxmaina (THApoJu3,
KAueCTBEHHAs PEAKIIMS C HOJIOM).

3KCH€DI/IM€HTBHBHBI€ MCTOAbI HM3YYCHHUA BCIICCTB MW HX HDCBD&IH@HI/Iﬁ:

IPOBEICHNE, HAONIOJCHUE M ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaUE€CTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE STaHOJIa
okcugoMm Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJAEKHCTBUE TIIULEPUHA C
runpokcuiom Meau(ll)), anpaernoB (OKUCIEHHEe aMMHAYHbIM PacCTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom wmeau(ll), B3aumoseicTBue Kpaxmajaa C HOJIOM),
MIPOBEICHNE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

PacuéTHrle 3anaumn.

Boruncienus mo ypaBHEHHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJTHOTO BEIIECTBA WJIM MPOJAYKTa PEAKIMU IO HM3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB UM MPOYKTOB PEAKIIUH).

A30TcojiepKalle OpraHndeCcKre COeTMHEHMUS.

AMMHOKHUCIIOTHI Kak aM(OTepHbIE OpTraHWYecKHe coeauHeHus. Duznueckue u
XMMHUYECKUE CBOMCTBAa aMUHOKHUCIOT (Ha MpUMeEpe TJUIHMHA). buojoruueckoe
3HAYECHHE aMUHOKHUCIIOT. [lenTupr.

benkyn Kak IpuUpoOAHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuuHas,
BTOpUYHAs W TpEeTUYHas CTPYKTypa OeiIKOoB. XUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.



9KCHCDI/IMCHT&HBHH€ METOAbl HM3YYCHMS BEHISCTB M WX MPEBPALICHMU:

HaOJI0/ICHUE U OMKCAaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: JACHATYpalus OEIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKLIUU OEJIKOB.

BBICOKOMOJIEKYJIIPHBIE COEAUHEHNS

OCHOBHBIE TIOHATHUS XUMHUU BBICOKOMOJIEKYJISIDHBIX COCIMHEHHMI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCOUHEHUH —
MOJIMMEPU3ALHS U MOJTUKOHAEHCAIHS.

BKCHGDI/IMGHTEIHBHBIG MCTOAbI  HM3YYCHHUA BCIICCTB MW HX HDGBDaH_IeHI/If/’I:

O3HAaKOMJIEHUE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MeXXnpeIMETHEIE CBS3H.

Peanuzanms MCIKIIPCAMCTHBIX CBS3EH IIpU U3Y4YCHHUU opraHqucxoﬁ xumuu B 10
KJIaCCC OCYHICCTBIIACTCA 4YCPC3 UCIIOJIb30BAHUC KaK 06HII/IX CCTCCTBCHHO-HAYYHbIX
HOHHTHI‘/'I, TaK U HOHHTHP'I, ABIAIOINUXCSA CUCTCMHBIMHA I OTACIBbHBIX IIPCAMCTOB
CCTCCTBCHHO-HAYYHOI'O IINKJIA.

OOmuMe ecTeCTBEHHO-HAYUYHbIE TOHATHUS: SBJICHHE, HAy4HbIH (akT, THUIIOTE3a,
3aKOH, TEOPHs, aHAIU3, CUHTE3, KJIacCu(PUKalus, MepuoaNIHOCTh, HAOIIOICHHE,
M3MEpPEHUE, DKCIIEPUMEHT, MOJICIIUPOBAHUE.

dusuKa: Marepus, YHEPrusi, Macca, aToMm, dJIEKTPOH, MOJIEKYJIa, YHEPreTUUECCKUM
YPOBEHbB, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSHHE BEIECTBA, (PU3UUYCCKUE
BEJIMYMHBI U SIUHULIBI UX U3MEPCHUSL.

buonorus: knerka, opranusM, Ouocdepa, OOMEH BEUIECTB B OpraHU3ME,
dboTocuHTE3, OMOJIOTMYECKH aKTHUBHBIE BemiecTBa (OENKH, YTIEBOABI, >KUPHI,
(bepMeHTHI).

['ecorpadmss: MuHEpanbl, TOpPHBIE TMOPOABI, IOJIE3HBIC MCKOIaeMble, TOILIMBO,
pECYpCHI.

TexHonorusi: IMUIICBLIC TPOAYKTBI, OCHOBLI PAIIMOHAIIBHOI'O IMWTAHWA, MOIOMIIHC
CpeacCTBa, JICKAPCTBCHHBLIC M KOCMCTHYCCKHC IIPCIIapaTbl, MaATCpPpHAJIbl U3
HNCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KJIACC
OBIIAS N HEOPTAHUYECKAS XUMUIA



TCOpCTI/I‘{CCKI/Ie OCHOBbI XMMHH

XUMHUYECKUI 37IeMeHT. ATOM. Slapo aTtoma, M30TOMNBI. DJIEKTPOHHAs 000JIOYKA.
DHepreTUdecKre YpOBHU, TOIYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, d- IEMEHTHI.
Oco0eHHOCTH pachpeeNieHns JIEKTPOHOB MO0 OpOUTANIAM B aToMax 3JEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(PUTYpaLKs aTOMOB.

ITepuonnueckuii 3akoH U Ilepumoamdeckass cucTeMa XMMHYECKUX 3JIEMEHTOB [l.
N. Mengeneea. CBsi3b NEPUOAUUYECKOTO 3akoHa U llepmogumueckod CcHCTEMBbI
xumuuecknx anemeHtoB JI. M. MenmeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XHUMHYECKHX JJIEMEHTOB U
0o0pa3yeMbIX MMHU MPOCTHIX U CIOXHBIX BEHIECTB MO TpyNmnaM U TEpUOaM.
3HaYCHUE NEPUOJNIECKOTO 3aKOHA B Pa3BUTUH HAYKH.

CrtpoeHue BellecTBa. XUMUYECKas CBsA3b. BUIbI XuMHUuecKkoil CBsI3M (KOBaJ€HTHAs
HEMoJISIpHAs M MOJISIpHAs, WOHHAs, MeTajuinyeckas). MexaHu3smbl 0Opa3oBaHUS
KOBAJIGHTHOM XMMHYECKOW CBSI3M (OOMEHHBIM M JIOHOPHO-aKLENTOPHBIN).
Bonopoanas  cBsa3b.  BaneHTHOCTB.  OieKTpooTpuuareiabHOCTb.  (CTeneHb
OKHUCJIEHUS. FIOHBI: KATHOHBI U AaHUOHBI.

BemecTBa MOJEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUsS. 3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTBA. [HIbl KPUCTAUIMYECKUX PEETOK. 3aBUCHUMOCTh CBOMCTBA
BEILIECTB OT THUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatre o0 JOUCHEPCHBIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 101 BEleCTBa B pacCTBOPE.

Knaccudukanus HeopraHnyeckux coenvHeHuil. HomeHkaTypa HEOpraHu4ecKux
BEIIECTB. [ €HEeTHUYeCcKass CBsI3b HEOPraHMYECKUX BEUIECTB, MPUHALICKAINUX K
Pa3JIMYHBIM KJIaCCaM.

Xumuueckas peaknus. Knaccupukanus XUMUYECKUX PEaKLMii B HEOPTraHUYECKOU
Y OPraHWYeCKOM XMMHUU. 3aKOH COXPAHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
IIPEBPALLEHUs] SJHEPTUHN ITPU XUMHUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pas3iuyHbiX ¢akTopoB. OOpaTumbie
peakiuu. XuMHuYecKoe paBHOBecHe. DaKTOpbl, BIMUSIONIME HAa COCTOSHHE
xuMHu4eckoro pasHoBecus. [Ipunnumn Jle Hlarense.

OnekTpoautuueckas auccounuaiusa. CuibHble W ciabble 3ekTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIas, HEUTpaJIbHAas, IIeJI0YHAas.

OKMCIINTEIbHO-BOCCTAHOBUTEILHBIC pE€aKuunm.



9KCHCDI/IMCHT&HBHH€ METOAbl HM3YYCHMS BEHISCTB M WX MPEBPALICHMU:

neMoHcTpanus tabmun «llepuoanyeckas cucremMa XUMHYECKUX 3JIeMEHTOB JI.
N. MenpaeneeBa», U3ydeHUe MoJeNed KPUCTAIUIMYECKUX PEIIETOK, HAOJI0JICHHE
U OINHUCAHUE JICMOHCTPAIIMOHHBIX W Ja0OPATOPHBIX OMBITOB (pa3j0KEeHUE
NEepPOKCHAAa BOAOPOJA B TMPUCYTCTBUM KaTaIM3aTOpa, OIPEAEIIEHUE CpPE.bl
PacTBOPOB BEILIECTB C MOMOIIbIO YHUBEPCATHLHOTO MHIUKATOPA, PEAKIIMK UOHHOTO
oOMeHa), MpoBeJIeHUE MPAKTUUECKON paboThl «BrnusHue paznuuHbix GakTopoB Ha
CKOPOCTb XUMUYECKOMN pPEeaKIun.

PacuéTtHrle 3agaumn.

Pacuétel mo YPAaBHCHHAM XUMHUUYCCKUX peaKuHﬁ, B TOM YHUCJIC TCPMOXHUMHYCCKHUC
paC‘IéTBI, paC‘IéTBI C UCIIOJIB30BAHUECM ITOHATHUA «MACCOBas JOJIA BCILICCTBA».

Heopr AHNUYCCKas1 XUMUsI

Hemeramnel. Ilonoxenne HemeramioB B [leproanyeckol cUCTEME XUMHUYECKHUX
anemenToB JI. 1. MenzaeneeBa U 0COOEHHOCTH CTpOEHUSI aToMoB. Du3nmueckue
CBOMCTBAa HEMETAJUIOB. AJIJIOTPOIMS HEMETAJUIOB (HA IMPUMEpPE KHUCIOPOJA, CEPBI,

dbocdopa u yraepona).

XUMUYECKHE CBOMCTBA BaXXHEUIIMX HEMETAUIOB (TaIOT€HOB, CEpbl, a30Ta,
dbochopa, yriepoga M KpEeMHHUSI) U UX  COCIUMHEHUN  (OKCHJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSUHEHHU ).

[IprMeHeHNE Ba)XHENIIMX HEMETAIIOB U UX COCTMHEHU.

Meramibl. Ilonoxenne wMertamwioB B llepuogmueckon cucremMe XHMUUYECKHX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTU CTPOEHUS AJIEKTPOHHBIX 000J0YEK
aToMoB MeTajuioB. O0mue ¢uzndeckue cBoiicTBa MeTauioB. CIUlaBbl METAJIOB.
DJIEKTPOXUMHUYECKUAN PSI HANIPSIKEHUN METAJIOB.

XUMUYECKHE CBOMCTBA BAXHEUIIINX METAUIOB (HAaTpUM, KaJIuid, KaJblMi, MarHUi,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COSTUHCHUI.

OO6mume crmocoObl ToNydeHus MeTaioB. [IpuMeHeHHe MeTalioB B OBITY U
TEXHUKE.

9KCH€DI/IM€HT3HBHBI€ MECTOJbI M3VUYCHHA BCIICCTB U HUX HDGBDaH_ICHI/II\/'IZ HN3Yy4YCHHUC

KoJuleKiuu  «MeTammel M CIUIaBbl», OOpa3lOB  HEMETAIOB, PEIICHHE
OKCIIEPUMEHTAJILHBIX 3aj1a4, HaOJIOJICHUEe ¥ OMHCAHWE JIEMOHCTPAIIMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMU
KHUCJIOT U LIEJI0Yei, KAYECTBEHHBIC PEAKI[MU HAa KATUOHBI METAJLIIOB).



PacuérHrle 3agaun.

Pacuérel Maccel BemecTBa WIM 00bEMa Tra3oB IO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce MM 0O0BEMY OJHOIO0 W3 Y4YacCTBYIOLIMX B pPEaKLUU BEILECTB,
pacuérbl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) NMPOJYKTOB PEAKIMH, €CIIU OJIHO
U3 BEILIECTB UMEET MPUMECH.

XUMUS U )KU3HD

Ponp xumMum B 0OeCneYeHHHM SKOJOTUYECKOW, DSHEPreTHUYECCKOW U IHINECBON
0€30MacHOCTH, pPa3BUTHUM MeAUIUHBL. [lOHSATHME O HAy4HBIX METOJlax IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUN.

[IpencraBienuss 00 OOIMMX HAYYHBIX IMPUHIMIIAX HTPOMBIIIJICHHOTO TMOJIYYCHUS
Ba)KHEHIIINX BEIIECTB.

UYenoBek B MUpE BEIIECTB U MATEPUAJIOB: BaXKHEUILNE CTPOUTEIILHBIE MATEPUAIIBI,
KOHCTPYKIIMOHHBIE MATEPHANIBI, KPAacKH, CTEKJIO, KEpaMHKa, MAaTephaibl I
AIIEKTPOHUKH, HAHOMAaTEpHabl, OPraHUYECKUE U MUHEPATIbHBIE YIOOpEHUS.

XuMusg ®  3JI0pOBbE 4YEJIOBEKA: IMpaBWa HCIOJIB30BAHUS JIEKAPCTBEHHBIX
mpernapaToB, MpaBuiia OE30MaCHOTO HCIIOJIL30BaHUS IIPErapaToB OBITOBON XUMUHM
B IOBCEIHEBHOMU KU3HMU.

MeXXnpeIMETHEIE CBS3H.

Peanuzanusi MeXNpeIMETHBIX CBA3EH MPH WU3YYCHUH OOIIeH W HEOpPraHUuYeCKOou
xumun B 11 Kiacce OCYIIECTBIISIETCS 4YeEpe3 HCMOJb30BAaHUE KakK OOLIUX
€CTECTBEHHO-HAYUYHBIX MOHSTHUHN, TaK U MOHSATUH, SIBJSIOMINXCS CUCTEMHBIMU IS
OTAEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01muMe ecTeCTBEHHO-HAYYHbIC MIOHATHS: HAYYHBIN (haKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaW3, CUHTE3, KJiacCU(UKAIs, MEePUOJIUYHOCTh, HAOIIOJCHHUE, DKCIEPUMEHT,
MOJICIIMPOBAHUE, U3MEPEHUE, SBJICHHUE.

dusuka: maTepusi, SHEPrusi, Macca, aToM, d3JEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TOT, PATMOAKTHBHOCTH, MOJICKYJIA, SHEPTETHUYECKUI YPOBEHbB, BEIIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHHE BEIISCTBA, (PU3MYECKHUE BEIWYMHBI U CAUHHUIIBI MX
HU3MEpPEHUS, CKOPOCTh.

buonorus: knetka, opraHu3M, 3KOCUCTeMa, Onocdepa, MakKpo- U MUKPOIIIEMEHTHI,
BUTAaMHUHBI, OOMEH BEIIECTB B OpPraHU3Me.



['eorpadusi: MuHEpasibl, TOpPHBbIE MOPOABI, IOJE3HbIE HCKOMAaeMble, TOIUIUBO,
pecypcehl.

TexHonorusi: XMMHUYECKas IMPOMBIINIJICHHOCTb, MCTAJLIYpPIrusa, IIPOU3BOIACTBO
CTPOUTCIIBHBIX MATCPHAJIOB, CEIbCKOXO03I1MCTBEHHOE IMPOU3BOACTBO, IIHMIICBAA
IMPOMBINIJIICHHOCTD, q)apMaHGBTI/I‘ICCKaH IMPOMBIIIJIICHHOCTD, IIPpONU3BOJACTBO
KOCMCTHYCCKHUX IIPCIIaApaToB, IIPOU3BOACTBO KOHCTPYKHOMOHHBIX MATCPHAJIOB,
SJICKTPOHHAA TPOMBIIIJICHHOCTb, HAHOTCXHOJIOTUH.

IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMUHN HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbI

dI'OC  COO ycraHaBauBaeT TpeOOBaHUS K  pe3yJbTaTaM  OCBOEHUSA
oOyyJaromuMHUCs TporpaMM cCpeaHero ooOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeMETHBIM M MpeaMeTHbIM). HaydHo-MeTonuueckoil OCHOBOM  Juis
pa3paboOTKU IMJIAHUPYEMBIX PE3YJbTATOB OCBOEHHUS MPOrpaMM CpPEIHEro OOLIETo
00pa30BaHUsl SBJISAETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B cooTBeTCTBMM C€ CHCTEMHO-ACSTECILHOCTHBIM TOJIXOAOM B  CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MpeaMera «XHWMHs» Ha YPOBHE CPEIHETO
o01iero oOGpa3oBaHus BBIJEICHBI CJICIYIOIINE COCTABISIONINE:

OCO3HAaHHE OOYYAIOUIUMUCS POCCUUCKOM TPaXJAHCKOWM HMIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOTIPEIEIICHHIO;

HaIn4uc MOTHBAIIUH K 06y‘-IeHI/IIO;

LEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUU JMYHOCTHU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMILIMI 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBAThCS B  CBOEH
JEATEIIbBHOCTH 1I€HHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHM, MPHUCYIIUMHU IETOCTHOMN
CHUCTEME XHUMHYECKOTO 00pPa30BaHMS;

HaJIW4YUC IIPAaBOCO3HAHUA HKOJIOTMYECKON KYJIbTYPbI U CIIOCOOHOCTH CTaBHUTH oeian
N CTPOUTD JKU3HCHHBLIC IIJIAHBI.

JIM4HOCTHBIC PE3YIbTAaThl OCBOCHUA IIPEAMCETA «XHUMUS JOCTUT'aIOTCA B €AUHCTBC
yqe6H0171 1 BOCIIUTATEIbHOM ACATCIIBHOCTHU B COOTBETCTBHUU C TYMAHUCTUYCCKHUMU,



COLIMOKYJIbTYPHBIMHM,  JIyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSMHM W  HJCAIaMHU
POCCHUICKOTO TPa)kIaHCKOrO OOIIECTBa, MPUHATHIMA B OOIIECTBE HOpMaMu U
OpaBUJIaMUd  MOBEJIEHUs, CIOCOOCTBYIOIIMMHU  IIpolleccaM  CaMOIO3HAHUS,
CaMOpAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JINYHOCTH O0YUYaOIIHUXCS.

JImyHOCTHBIE ~ pE3ynbTaTbl  OCBOCHHs  IpeaMeTa  «XHMHUS»  OTPAKAKOT
C()OPMUPOBAHHOCTh ONBITA IIO3HABATENILHOM M MPaKTUYECKOW JAESITEIbHOCTU
oOyJaromuxcs Mo pealn3aluy MPUHIATHIX B OOLECTBE LEHHOCTEH, B TOM YHUCIIE B
YacCTu:

1) rpaaaHCcKOro BOCIIMTAHUSI:

OCO3HAHMS OOYYalOUIMMHUCA CBOMX KOHCTHUTYLIMOHHBIX TIpaB U OO0S3aHHOCTEH,
YBaXEHUS K 3aKOHY U TTPABOTIOPSIKY;

MNpCACTABJICHUA O COOHMAJIBHBIX HOPMAX H IIPpaBHJIaX MCKINYHOCTHBIX OTHOILICHUU
B KOJILICKTUBC,

TOTOBHOCTH K COBMECTHOM TBOp‘—IeCKOﬁ ACATCIIBHOCTU IIPHU CO3AdHUU y‘—Ie6HBIX
IIPOCKTOB, PCIICHUU y‘-I€6HI>IX N IIO3HABATCJIBHBIX 3aJad4, BBIITOJIHCHHUN
XUMHNYCCKUX IKCIICPUMCHTOB,

CIIOCOOHOCTH MTOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, TOTUKY U apTyYMEHTHI
JPYTUX MPU aHAIU3E PA3TMYHbBIX BUIOB YYEOHOMN JAESTEIHHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSIL:

IIECHHOCTHOTO  OTHOLICHUS K HCTOPUYECKOMY H© HAYYHOMY  HACJIEIUIO
OTE€YECTBECHHON XMMUM;

YBOXEHUS K TMpOLEcCy TBOpYECTBA B 00JIACTU TEOPUHM M MPAKTHYECKOIrO
IIPUMEHEHUSI XMUMHUH, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAYKH €CTh Pe3yJIbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCHEPUMEHTAIBHBIX  IOWCKOB,
MTOCTOSTHHOTO TPy YYEHBIX U MPAKTUKOB,;

VMHTEPECAa M IO3HABATEIIbHBIX MOTHBOB B MOJYYCHUU WU IOCIECAYIOUIEM aHAIU3E
nH(OpMAITUH O TIEPEIOBBIX TOCTHKCHHUSIX COBPEMEHHOM OTEYECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSI:
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBECHHUS;

CIIOCOOHOCTH OLICHMBATb CHUTyallMH, CBA3aHHBIC C XHUMHUUCCKUMHU ABJIICHUAMU,
U IIPUHUMATb OCO3HAHHBLIC PCHICHWA, OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBCHHLIC
HOPMbI 1 ICHHOCTH,



IOTOBHOCTH OLICHUBATH CBOE IMMOBCACHHUEC U IMOCTYIIKHM CBOHX TOBapHmefI C HOBI/IHI/Iﬁ
HPABCTBCHHLIX H IIPABOBBIX HOPM H OCO3HAHHUC HOCJ'IGI[CTBI/Iﬁ 9THUX ITIOCTYIIKOB,

4) popMupoBaHHs KYJIbTYPbI 310POBbSI:

MOHUMAaHUs [IEHHOCTEN 310pOBOro M 6e30macHoro o0pasa >Ku3Hu, He0OX0IUMOCTH
OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHOMY (DU3UYECKOMY U TICUXHUYECKOMY
3JI0pPOBBIO;

coOMoicHUsT TpaBuUi  Oe30macHOTrO oOpalleHHus C BEIIECTBAaMHU B OBITY,
MTOBCEAHEBHOM KM3HU U B TPYIOBOU JEATEIHHOCTH;

IIOHUMAaHHUA OCHHOCTHU IIPABHUJI HHAWBUAYAJIBHOI'O U KOJUICKTHBHOI'O 0e30macHoro
IMOBCACHUA B CUTYyallUAX, YI'POKAOINX 3J0POBbI0 U ) KU3HU JII-OIICﬁ;

OCO3HAHMS TIOCIEJACTBUA W HENPUSATUS BPEIHBIX MPUBBIYEK (YOTpeOIeHus
aJIKOTOJIsI, HAPKOTUKOB, KYpEeHUS1);

5) Tpy10BOr0 BOCIIHTAHUSI:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B y4€0HO-UCCIIEI0BATEBCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM M  JPYrUX BHJAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE y4YacTHE B PEIICHUH MPAKTUYECKUX 3a/ad COIUATbHOU
HaIpaBJICHHOCTHU (B paMKax CBOETO KJIAcCa, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YYEHUIO MPOPECcCUil pa3TuyHOro pojaa, B TOM YUCTIe
Ha OCHOBE NMPUMEHEHHUS NMPEAMETHBIX 3HAHUM 110 XUMMUH;

YBaXKEHHUS K TPYLY, JIIOASIM TPyAa U pe3yJbTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJIMBHIYaJbHOM TPACKTOPHH OOpa30BaHUS,
Oynyme nmpodeccun U peaau3alid COOCTBEHHBIX YKU3HCHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHMMHH, MHTEPECOB U MOTPEOHOCTCH
00I11eCTBa;

6) IKOJOrH4eCKOro BOCIIUTAHHUS:

9KOJIOIn4C€CKH uenecoo6pa3Hor0 OTHOHICHHA K TIIPHUPOJAC, KaAK HNCTOYHHKY
CymeCTBOBaHUA JKU3HH HA SGMHG;

MOHMMAHUSl TJIOOAJTBHOTO  XapakTepa dKOJOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSIHUE PUPOTHON U COIMATBLHOM CPEbL;



OCO3HAaHUA HCO6XOI[I/IMOCTI/I HCIIOJIB30BaHU ,ZIOCTI/I)KCHI/Iﬁ XUMHUHU I pCIICHUS
BOIIPOCOB pAllMOHAJIBHOT'O ITPHUPOAOIIOJIb30BAHUA,

AKTUBHOTO HETPUSTUS JACUCTBUM, MPUHOCSIIIMX BpE] OKpYyKaroleh MpUpoaHON
cpelle, YMEHHs MPOTHO3UPOBATh HEOJIArOMPUSTHBIE DKOJIOTMUECKUE MOCIEACTBUS
MpEeANPUHUMAEMbIX IEUCTBUM U MPEJOTBPALATh UX;

HAJIMYKSL PA3BUTOTO SKOJIOTUYECKOTO MBIIUICHUS, 3KOJIOTUYECKOM KYJIbTYPHI,
OIThITa JIeATEIILHOCTH YKOJOTHYECKOU HAIMPABJIECHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B MO3HABATEJIIbHOM, KOMMYHUKATUBHOW W COLHAAIBHOMN
MpPaKTUKE, CIIOCOOHOCTH M YMEHHUS aKTUBHO IPOTHUBOCTOSATH HJICOJOTUH
xemodoOuu;

7) HEHHOCTH HAYYHOTO TMO3HAHUSI:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKHU U OOILECTBEHHON MPAKTUKU;

MOHUMAaHUs Crelu(UKU XUMHUH KaK HayKd, OCO3HaHUs €€ poiu B (OopMUpOBAaHUU
paIlMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JJaHUU I1IEJIOCTHOTO TMPEACTAaBICHUs 00
OKPY)KAIOIIEM MHpPE KAaK O €IWHCTBE NPUPOJbI M 4YEJIOBEKAa, B IO3HAHUU
OPUPOIHBIX 3aKOHOMEPHOCTEH W pEIICHUH MPOOJIeM COXpaHEHUs MPUPOTHOTO
PaBHOBECHS;

yOSKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUHU JIJII COBPEMEHHON IUBUIN3AINH: B
e€ TyMaHUCTHUYECKON HANpaBlIEHHOCTH W Ba)XHOW POJIM B CO3/IaHUM HOBOM 0asbl
MaTepUaIbHON KYJIBTYPHI, PEIICHUU I100aTbHBIX TPOOJIeM YCTOMUHUBOTO Pa3BUTHUS
YEJIOBEYECTBA — CBIPHEBOM, DJHEPrE€TUYECKOW, IHIIEBOM W  DKOJOTHYECKON
0€30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, 00€CTICYCHUU YCIOBUN YCIEIIHOTO TPY/ia
¥ DKOJIOTHYECKU KOMMDOPTHOM KU3HH KAXKJIOTO WICHA 00I1eCTBa;

eCTeCTBeHHO'Hay‘-IHOﬁ I'PaMOTHOCTH: IMOHHUMaHHA CYIIHOCTH MCTOIAOB ITIO3HAHUA,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAYKaX, CITOCOOHOCTH MCHOJIL30BaTh II0JIy4aCcMBbIC
3HaHusg OJIs1I aHallnu3a U OOBSACHEHHUS SBJICHUM OKpYyXaromero Mupa Hu
MMPOUCXOJAIINX B HEM I/IBMCHGHI/If/‘I, YMCHUA JICJIATh 000CHOBAHHBIC 3aKTIOYCHHS Ha
OCHOBC HAay4HBIX (baKTOB N  HUMCIOIHUXCA AdaHHBIX C MHCJIbIO ITOJYUCHHA
JAOCTOBCPHBIX BLIBOJOB,

CITOCOOHOCTH CaMOCTOSITEILHO MCIIOJB30BaTh XMMHYECKHE 3HAHUS AJIA pCHICHUA
HpO6J’IGM B pCaJIbHBIX )KU3HCHHBIX CUTYallUusAX,

HHTCPCCA K ITIO3HAHUIO U HUCCIEeA0BATEIbCKOMN JACATCIBHOCTH,



TOTOBHOCTH U CITOCOOHOCTH K HCTIPEPBLIBHOMY O6pa3OBaHI/IIO )41 CaMOO6pa3OBaHI/IIO,
K AaKTUBHOMY IIOJYYCHHUIO HOBBIX 3HAQHMHA TI0 XHUMHMHU B COOTBETCTBHU C
KNU3HCHHbBIMHA HOTpe6HOCT$IMI/I;

WHTEpeca K OCOOCHHOCTAM TpyJa B pa3mHuHbIX cdepax mpodeccrnoHaTbHON
JESITEIIBHOCTH.

METAINIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHble PE3yiabTaThl OCBOCHHUS Y4YEOHOro mpeameTa «XHUMHUS» Ha
YpOBHE CpeHero o61ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE JUISL dbopmupoBaHus MHUPOBO33PEHUS oOy4Jaronmxcs
MEXKIMCIMIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAYyYHbIE MOHSATHSA, OTPaKaIoIINe
IEJTIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeHudUKy METOAOB IO3HAHMS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, SHEPTrUs, SIBIICHUE,
mpoliecc, cucTeMa, HayyHbli (hakT, MPUHIINIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIE0OBAHNE, HAOIIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCaIbHBIC Yy4eOHBbIC JCUCTBUS (ITO3HABATEIIbHBIE, KOMMYHHUKATHUBHEIC,
pEryJsiTUBHBIC), o0ecreunBaroIye dbopmupoBaHue (G YHKIIMOHATIBEHOM
IPaMOTHOCTH U COITUATILHOM KOMIIETEHIINH 00Yy4YaroIIuXCs;

CIIOCOOHOCTh OOYYAIOIIUXCS HCIMOJb30BaTh OCBOCHHBIC MEXKIUCIUIIIIMHAPHBIE,
MHUPOBO33pPEHUYCCKHE 3HAHUS W  YHUBEpCaJdbHbIC ydeOHBIC JICHCTBUS B
MO3HABATEIBHON U COLIMAIBHOM MPAKTHKE.

MeranpegMeTHbIE  PE3yJIbTAaThl  OTPAXKAIOT  OBJIAJICHUE YHHUBEPCAJTbHBIMU
y4eOHBIMM  TIO3HABATEIbLHBIMHA, KOMMYHUKATUBHBIMU H  PETYJISITUBHBIMH
NEUCTBUSIMU.

OBJjiaieHne YHMBEPCAJTbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHY IEHCTBUSIMU:
1) 6a3oBble JJOrHYeCKHe JeiCTBHS:

CaMOCTOATENbHO (POPMYIIUPOBATH U AKTYaJM3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpHUBAaTh;

OIIPCACIIATh LICIN ACATCIbHOCTH, 3alaBad IapaMCTPbl U KPDUTCPHUH UX OOCTHIKCHUA,
COOTHOCHUTD PEC3YJIbTATHI ACATCIIBHOCTH C ITIOCTABJICHHBIMUA LCIISIMU,

HCIIOJIB30BAaTh IIPHU OCBOCHHHU 3HAHUU HpI/IéMBI JOTMYCCKOIr0 MbBIIIJIICHUA —
BBIACIIATE XAPAKTCPHBIC IIPU3HAKHU MOHITUN U YCTaHaBJIMBATb HX B3dNUMOCBA3b,



HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS 1J11 OOBSICHEHUSI OTACIBHBIX (DaKTOB U
SIBJICHUU

BBHIOMpaTh OCHOBAHUS U KPUTEPUH JIJIs KJIacCHU(UKAIIMK BEIIECTB M XUMHUYECKHUX
pEeaKIHnii;

YCTaHaBJIMBATb ITPUYUHHO-CIICACTBCHHBLIC CBA3HU MCIKAY U3YHACMbIMU SBJICHUAMU,

CTPOUTD JIOTHYCCKUC PACCYKICHHA (I/IHIIYKTI/IBHLIG, ACAYKTHUBHBIC, I10 aHaJ'IOFI/II/I),
BBIABJETH 3dKOHOMCPHOCTH H IIPOTHUBOPCYHUA B PACCMATPUBACMBIX SABJICHUAX,
q)OpMYJ]I/IpOBaTB BBIBOJABI U 3aKJIIIOUYCHUA,

NPUMEHSThL B TMPOILIECCE TMO3HAHUS, HCIOJb3YyeMble B XHUMHUHM CHMBOJIUYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA30OBLIBATH MOJIEIILHBIE MIPE/ICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHYecKas QopMyia, YpaBHEHHE XHUMHYECKOMU
peakiMy — TMpU PEIICHUU Y4YEOHBIX TO3HABATENBHBIX U TMPAKTUYECKUX 3aj1ad,
MPUMEHSITh Ha3BaHHBIE MOJIEIbHBIC MPEACTABICHUS JJIsl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUMN.

2) 6a3oBbIe HCCJIEI0BATEIbCKHE AeliCTBHUS:

BJIAJICTh OCHOBAMM METOJOB HAYYHOIO TMO3HAHHUS BEHIECTB W XUMHYECKUX
peaKkuui;

dbopMynupoBaTh LEIM M 337a4d UCCIEIOBAHUs, MCIOIb30BaTh IOCTaBJICHHbBIE U
CaMOCTOATENbHO COPMYJIMPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYKJECHUN;

BIAJCTh HABBIKAMH  CAMOCTOSTEIBHOTO  IUIAHUPOBAHUS W IPOBEICHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIIECHCTBOBATh YMEHHS HAOIOIATh 332 XOIOM
mporecca, CaMOCTOSATENBHO MPOTHO3MPOBATh €r0 pe3ynbTar, (OPMYIUPOBATH
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJITATOB HCCIICOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUYET O MPOJIeTaHHON paboTe;

npuoOpeTaTh  ONBIT  YYCHHYECKOM  HMCCIIEOBATEIbCKOM M TPOCKTHOU
JESATETLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOMCKY METOJOB pEIICHUS TMPAKTUYECKUX 3a/a4, MPUMEHEHHIO Pa3JIMYHbIX
METO/I0B MO3HAHMUS.

3) padoTa ¢ uHpopmaIueii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHHKAX MHGOpMANWK (HAYyYHO-TIOMYJISIpHAS
JUTEpaTypa XUMHUECKOTO COJEPKaHMsI, CIIPABOYHBIE MMOCOOUS, pecypChl



WuTepHeTra), aHanu3upoBaTh MHQPOPMALMIO PA3IMYHBIX BUIAOB U  (QopMm
MpeCTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTS;

bopMyIHpPOBATh 3aMPOCHl U MPUMEHSITh PA3TMIHBIE METOBI TPU TTOMCKE U 0TOOPE
nHpopMaru, HEOOXOIUMON JJIsi BBITIOJTHEHUS YYEOHBIX 3a7ad OMNpe/IeIEHHOIO
THUIIA;

npuoOpeTaTh  OMBIT  WCHOJB30BaHUSA  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3JINYHBIX [IOUCKOBBIX CUCTEM,;

CaMOCTOSITENIFHO BbIOMpaTh ONTUMAIbHYIO (OpMY TpPEICTaBICHUS HH(POPMAIUH
(cxembl, TpaduKH, AMArpaMMBbl, TAOIHILIbI, PUCYHKH U APYTHE);

WCII0JIb30BaTh HAYYHBINA SI3bIK B Ka4€CTBE CPEACTBA MpH paboTe ¢ XHUMHYECKOM
uH(dopMaIe: MPUMEHITh MEXIpeAMEeTHbIe ((PU3NYECKUe U MaTeMaTHYeCKHE)
3HaKW U CUMBOJIBI, (hOPMYJIbI, a00pEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh u HpeO6p2130BBIBaTB 3HAaKOBO-CHUMBOJIMYCCKHEC cpeacrtBa
HarjBiaHOCTH.

OB.Haue}me YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA HeﬁCTBHHMHZ

3a/laBaThb BOMNPOCHI MO CYHIECTBY OOCYXJaeMOHW TeMbl B XOJE€ JMajora
W/WIU  JUCKYCCHUH, BBICKA3bIBATh UJAEH, (OPMYIUPOBATh CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEAJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3CHTAIlMeH Ppe3ysIbTaTOB IT03HABATEIbHOW JICATEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIbHO MJIH COBMECTHO CO CBEPCTHHKAMM MPH BBIMOJTHCHUN
XUMHYECKOTO 3KCICPUMEHTA, MPAKTUYCCKOW pabOThI MO MCCJICIOBAHUIO CBOWMCTB
W3y4aeMbIX BEIIECTB, pean3allui y4eOHOTrO MPoeKTa U (HOpPMYITHpPOBATH BHIBOIBI
1o pe3yibTaTaM TPOBEACHHBIX HMCCIICOBAHHNA TMYTEM COTJIACOBAHUS IO3UIUN B
x0J1e 00CYXICHHS 1 0OMEHA MHEHUSMH.

OByajieHUe YHUBEPCAJIbHBIMHU PEryJIATUBHBIMU JeHCTBUAMM:

CaMOCTOATENIbHO IUIAaHUPOBATh M OCYHIECTBJISTH CBOIO  ITO3HABATENIbHYIO
NEeATEIbHOCTh, ONpeaesas €€ Ledd W 3aJadd, KOHTPOJIUPOBATH M 10 Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATH TMPEAJiaraéMblii  aJITOPUTM JEHCTBUN TIPH
BBITIOJTHEHUU Y4Ye€OHBIX W MCCIEAOBATENbCKUX 3ajlady, BBIOMpaTh Haubosee
3G dexTUBHBIN crnoco0 WX peleHUus C Y4ETOM TMOITY4YEHUsT HOBBIX 3HAHUU O
BEIIIECTBAX M XUMUYECKUX PEAKIUAX;



OCYHICCTBJIAThE CAMOKOHTPOJIb CBOEH ACATCIBHOCT Ha OCHOBC CaMOaHalInu3a Hu
CaMOOICHKH.

HPEAMETHBIE PE3YJIbTATDBI
10 KJIACC
[IpenmeTHbIE pe3yIbTAaThl OCBOCHUS Kypca « OpraHudecKkas XUMUsS» OTPaKaroT:

Cc()OPMUPOBAHHOCTH MPEACTABICHUI O XMMHUYECKON COCTaBJISAIOLIEN €CTeCTBEHHO-
HAy4YHOM KapTUHBI MHPA, POJM XUMHUU B TIO3HAHWM SIBJICHUWA NPUPOIBI, B
(GOpMUPOBAHUN MBIIUIEHUS M KYJIbTYpbl JUYHOCTH, €€ (YHKIHOHAIBHOM
IPAMOTHOCTH, HEOOXOIMMOM JUIsl PEIICHUs MPAKTHYECKUX 3a7a4 U 3KOJIOTHYECKH
000CHOBaHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOAHOU CPEE;

BIIAJICHUE CUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpast BKJIFOYAET:
OCHOBOIOJIAralole TMOHATUA (XUMHUYECKHM 5SJIEMEHT, aToM, JJIEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi (opmyna (pa3BEpHYTass U COKpaliéHHAs), MOJib, MOJISIpHAS
Macca, MOJSIpPHBIA OO0BEM, YIIAEpOJHBIM CKeleT, (yHKIMOHAlbHAS TpyMa,
paauKai, U30Mepusl, U30MEPbI, TOMOJIOTHUECKUI psill, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJ, M a30TCOAEPKAUIUE COCAUHEHUS, MOHOMEp, IMOJIUMEpP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUHU U 3aKOHBI (TEOPHSI CTPOEHUS
opranndeckux BemectB A. M. bytiepoBa, 3aKOH COXpaHEHHs MAacChbl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUH SI3bIK XHMHMHM; MHPOBO33PECHUYECKHE 3HAHMS,
JeXallue B OCHOBE ITOHUMAHUS IPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHX
SBJICHUHM, (PAKTOJOTMYECKUE CBEACHHUS O CBOMICTBaX, COCTaBe, MOJYyUYEHUU U
0e30MacHOM HCIOJIb30BAHUM BAXKHEWIIUX OPraHUYECKHX BEUIECTB B OBITY U
MPaKTUYECKOMN AESATEIbHOCTH YEIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUU BBIABISATH XapaKTEpHbIE NPU3HAKU MOHITHH,
YCTaHABJIMBATh WX B3aMMOCBS3b, HCMOJIb30BATh COOTBETCTBYIOLIME IOHATHS MPH
ONMCAHWU COCTaBa, CTPOEHUS U MPEBPALLIEHUN OPraHNYECKUX COCTUHEHUM;

C(OPMUPOBAHHOCTh YMEHHUU HCIONb30BaTh XMMHUYECKYI0 CHMBOJHMKY JJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
bopMya OpraHMYEeCKMX BELIECTB U YpPAaBHEHUHW XUMUYECKUX PEaKLUi,
U3rOTAaBIMBATh MOJEIN MOJIEKYJ OPraHUYECKUX BELIECTB Ul WUIKOCTPALUU UX
XUMHUYECKOI'0 U IPOCTPAHCTBEHHOI'O CTPOCHUS,

c(OPMUPOBAHHOCTh YMEHUN yCTaHaBIMBaTh MPUHAAJICKHOCTh H3YUYEHHBIX
OpraHMYECKUX BEUIECTB MO HMX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne coeAMHeHU! (YTJIeBOAOPObI, KUCIOPO M a30TCOIEpIKaIIIe



COCJMHCHUS, BBICOKOMOJICKYJISIPHBIC COCIUHCHHMS), JaBaTh MM Ha3BaHUS IO
cucremarnyeckoi HoMenkiatype (IUPAC), a Takke NpPHBOIUTH TPHUBHAILHBIC
HA3BaHMUS OTJACIBHBIX OPTraHUYCCKHX BEHISCTB (ITHUJICH, NPOIMJICH, aleTHJICH,
STHJICHTJIMKOJIb, TIUIEPHH, (EHOJ, (GOpMabICTH, aleTalbIACTH ], MypaBbHHAS
KHCJIOTa, YKCYCHAs! KUCIIOTA, OJIEMHOBAsI KUCJIOTA, CTEApUHOBASI KMCIIOTA, TIFOKO03a,
bpyKTO3a, KpaxMaJl, [eJUTI0103a, TJIUIHH);

chOpPMHUPOBAHHOCTL YMEHHUSI  OMNPENEISATh BHABl XHMHUYECKOW CBS3M B
OpPTraHUYECKUX COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

C(I)OpMI/IpOBaHHOCTB YMCHHA IMPUMCHATD ITOJIOXKCHUA TCOpUHU CTPOCHHUA
OpraHn4CCKUX BCIICCTB A. M. BYTJIepOBa JJIsA 00BSICHEHHST 3aBUCHMOCTH CBOMCTB
BCHICCTB OT UX COCTaBa U CTPOCHUA; 3aKOH COXPaHCHNA MAaCChI BCUICCTB,

c(hOpMHUPOBAHHOCTh YMECHHH XapaKTEpPHU30BaTh COCTaB, CTpOeHHUE, (Pu3MUecKue u
XUMUYECKAE CBOMCTBA THUIMWYHBIX TMPEACTABUTEICH  PA3IMYHBIX  KIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, dTUJICH, NPOIUJICH, alleTHICH, OyTaJIneH-
1,3, metunOyranauen-1,3, 0€H30J1, METAHOJ, 3TAHOJ, dTHICHIJIUKOJb, TJIUIECPHUH,
dbeHon, aneTanbAeTHl, MypaBbUHAsT M YKCyCHas KHCJIOTHI, TJIOKO3a, Kpaxmall,
[EJUTI0I03a, aMHUHOYKCYCHAasi KHCIIOTa), WJUIFOCTPUPOBATh T€HETHUYECKYIO CBS3b
MEXJIy HHUMH yPaBHCHHSMU COOTBETCTBYIOIIUX XHMHYECKHX peEaKIuid ¢
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

chOpPMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh MCTOYHUKU YTIEBOIOPOJIHOTO
Chipbs (He(dTh, NPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TMEepepadOTKUu U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOPMUPOBAHHOCTh YMEHUW TMPOBOAUTH BBIUYMCICHUS TI0  XUMHYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIU IMPOIYKTa
peakiuu MO W3BECTHBIM Macce, O0BEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX
BEIIECTB

WJTU TIPOJIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUU BJIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METOJIax
HAYyYHOTO T[IO3HAHUS, HWCIIOJNBb3YyEMbIX B XUMHM T[PU HU3YYEHHH BELIECTB W
XUMHUUYECKUX SIBJICHUMN (HaOIO[eHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE),
WCIOJIb30BaTh CUCTEMHBIE XWUMHYECKUE 3HAHUS [UI1 NPUHATUS PELUICHUUA B
KOHKPETHBIX JKM3HEHHBIX CUTyalusX, CBA3aHHBIX C BEIIECTBAMU U HUX
[IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh yYMEHUM COONIOJAaTh TpaBUJia TOJIL30BAHUS XUMHYECKOU
MOCYJI0M ¥ J1abopaTOpHBIM 000PYIOBAaHUEM, a Tak)Ke MpaBuia OOpalleHus ¢



BCIICCTBAMHU B COOTBCTCTBHMU C MHCTPYKIHAMMU I1I0 BBIIIOJIHCHHUIO Ha60paT0pHBIX
XUMHWYCCKHUX OIIBITOB,

chOpPMHPOBAHHOCT, YMEHHUH  IUIAHMPOBATH W BBINOJHATh  XUMHUYECKUN
HKCIIEPUMEHT (IIPEeBPAILIEHUs] OPTAaHMUYECKHUX BEIIECTB MPU HArpEeBaHUU, MOJTyUYECHUE
ATUJIEHA W U3YYEHHUE €ro CBOMCTB, KAUYECTBEHHBIC PEAKIMU OpPraHUYECKHUX
BEIIECTB, JCHATypalus OCJIKOB MpPH HArpeBaHWH, LIBETHHIC pPEaKIUU OEIKOB) B
COOTBETCTBUM C MpPaBWIAMH TEXHUKH O€30MMACHOCTH MpU OOpalleHHuH C
BEIIECTBAMH M JIJAOOPATOPHBIM O0OPYJOBAaHUEM, MPEACTABIATH PE3YJIbTAThI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUM COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpoBaTh BBIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

chOpPMHUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  aHAIU3UPOBATh  XHUMHUYECKYIO
uH(pOpMAIUIO, TMOJYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElICTBA MacCOBOM
uHdopmaiuu, IHTepHET U ApYyTHX);

c(hOpMUPOBAHHOCTD YMEHUU co0JII01aTh MpaBuia JKOJIOTUYECKHU
LEJIECO00Pa3HOro MOBENECHUS B OBITY M TPYAOBOM JAESATENIBHOCTH B LEIAX
COXpaHEHUsI CBOErO 3/J0POBbS U OKPYKAIOIIEH MNPUPOAHON Cpeabl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPraHU3MBI OINPEACTEHHBIX OPTaHUYECKHX
BellecTB, NOHUMas cmbica nokazarens [1JIK, mosicHATh Ha mpumepax CrocoObl
YMEHbILIEHUSI U TPEAOTBpAIlCHUsT HUX BPEAHOIO BO3ACUCTBHUS Ha OPraHU3M
YeJI0BEKa;

1. OOy4YarolUXCcs C OrPaHUYEHHBIMHU BO3MOXKHOCTSMHU 370pPOBbS: YMEHHUE
MPUMCHSITh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX TO3HAHMUS BEIISCTB H
XUMHUUYECKHUX SIBICHUM;

JUISL CJIETIBIX M CIIA0OBHJIAIIMX OOYYaOIIMXCS: YMEHHE HCIIOIb30BaTh pelibe(hHO-
TOYEUHYI0 cucTeMy o0o3HaueHuit JI. bpaiins nns 3anucu xumMmuyeckux Gopmy.

11 KIIACC

[IpeameTHble pe3yibTaThl OCBOEHUs Kypca «OOmias U HeopraHudecKass XUMUsD)
OTPAKAIOT:

c(hOpPMHUPOBAHHOCTH MPEACTABICHUM: 0 XUMHYECKON COCTABIISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHPA, POJIM XUMHHM B TNO3HAHWUU SBJICHUU NPUPOIBI, B
GbOopMHpPOBAaHUM MBIIUIEHUS U KYJIbTYpPhl JIMYHOCTH, €€ (YyHKIIMOHAJILHOM
I'PAMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MPAKTUYSCKUX 3a/1ad M DKOJOTHUYSCKH
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3JI0POBBIO M PUPOHOM CpeJIE;



BJIaJICHUE CHCTEMOM XUMHYECKHX 3HAHUH, KoTOpast BKJIIOYACT:
OCHOBOITOJIAraloIIye IMOHATUS (XUMUYECKUNM 3JEMEHT, aToM, M30ToIm, S-, p-, d-
AJIEKTPOHHBIE OpOWUTATM aTOMOB, HWOH, MOJIEKYJIa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIICHUSI, XUMHYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAJUIMYECKas, BOJAOPOAHAS), KpUCTAINTMYECKAsl PEIIETKA,
TUNBl  XUMHYECKMX  pPEaKIMid, pacTBOP, DICKTPOJMUTHI, HEIJICKTPOJIUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLMAIMSA, OKHCIUTENb, BOCCTAHOBUTEIbL, CKOPOCTH
XUMHUYECKOW peakIMi, XUMHUUYECKOE pPaBHOBECHE); TCOPUU M 3aKOHBI (TEOpHs
AJICKTPOJIUTUYECKOU Auccouuanuu, nepuoandeckud 3akoH . M. Menneneena,
3aKOH COXPAaHEHHMSI MAacCChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUU
IpU XUMUYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUMN S3bIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHUS MPUYUHHOCTU U
CUCTEMHOCTH XHMHYECKHUX SIBJICHHUH, (HhaKTOJOTHYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH M 0€30MacHOM MCIOJIb30BAHUH BOXKHEHIITUX HEOPTaHUYCCKHUX
BEIIIECTB B OBITY M IPAKTHYECKOMN JACATEILHOCTH YEJIOBEKA;

C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ BBIABJIITEL  XaPAKTCPHBIC IIPU3HAKHU HOHHTHﬁ,
YCTaHaBJIMBATb WX B3aMMOCBA3b, HUCIIOJIL30BATH COOTBCTCTBYIOIIUC IIOHATHUA IIPU
OIMMCAaHWN HCOPTaHNYICCKUX BCIICCTB U UX HpCBpﬁH.[CHHfI;

C(OPMUPOBAHHOCTh YMEHUU HCIONb30BaTh XMMHUYECKYID CHMBOJHUKY JJis
coctaBieHuss (OpPMyJ BEIIECTB M  YPaBHEHUHM  XUMHUYECKUX  PEAKLH,
cuctematudeckyto HomeHkaaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BELIECTB (yrapHblid ra3, yrJEKHCIbIA ra3, aMMHaK, Tami€Has
U3BECTb, HETalIEHAas! U3BECTh, IUTHEBAs COMA, TUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUM ONPEACIISTh BAJICHTHOCTh M CTENCHb OKHUCICHUS
XAMUYECKUX DJIEMEHTOB B COCAWHEHHUSX PA3JIMYHOTO COCTABA, BHUJ XUMHUYECKOU
CBs3U (KOBaJCHTHAs, MOHHAs, METAININUECKasi, BOJIOPOJIHAS]) B COCIUHCHUSX, THII
KPUCTAUTMYECKON PEImIETKH KOHKPETHOTO BEIIeCTBAa (aTOMHas, MOJICKYJIsIpHas,
WOHHAs, METAJJINYECKas), XapakTep cpelbl B BOAHBIX PaCTBOpaX HEOPTraHUYECKHUX
COCIUHECHUM,

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAJIC)KHOCTh HEOPTaHUYECKHUX
BEILECTB 0 X COCTABY K OMpPEAEIEHHOMY KJIacCy/TpyIlle COeIMHEHHH (ITpOCThIe
BEIIIECTBA — METAJIJIBI M HEMETAJIJIbI, OKCUIbI, OCHOBAHUS, KUCIOThI, aM(bOTEPHBIC
TUAPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHMH PACKpPBhIBATh CMBICI MEPUOAUYECKOro 3akoHa JI.
N. MenaeneeBa u I€eMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEILHYIO
Y IPOTHOCTHYECKYIO (DYHKITUU;



c(hOpPMUPOBAHHOCTh YMEHUU XapaKTepHU30BaTh DJEKTPOHHOE CTPOEHUE aTOMOB
XUMHUUYECKUX 3yeMeHTOB 1-4 mnepuonoB llepuoandeckoil cUCTEMbl XUMHYECKUX
anemenToB J[. . MeHneneeBa, HCIONB3YS TOHATHS «S-, P-, d-2IEKTpOHHBIC
opOuTANNY», «IHEPTETHUCCKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHYECKHUX D3JIEMEHTOB M HMX COCAWHEHUW MO IEpUOJaM U TPyIIam
[Tepuoauueckon cucteMbl XUMHUYECKUX 3iieMeHTOB [l. 1. Menneneena;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE
CBOICTBA HEOPraHMYECKHX BEIIECTB pA3JIMYHBIX KJIACCOB, MOATBEPKIATh
CYILECTBOBAHHE T€HETUYECKOM CBSI3U MEXIY HEOPraHMYECKMMH BEIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(OPMHPOBAHHOCTh YMEHHS KJIacCU(UUUPOBATh XHMHYECKHE pEAKIUU IO
pa3NuYHBIM IpPHU3HAKaM (YUCIY M COCTaBY pPEarupyrolluX BEUIECTB, TEIJIOBOMY
ahdexTy peakinu, U3MEHEHHUIO CTEMECHEW OKHUCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
peakliy, y4acTUIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUW COCTABIISTh YPABHEHUS PEAKLMI Pa3Iu4HbIX THUIIOB,
MOJIHBIE W COKpAILEHHBIE YpPABHEHUS pEaKIUil HOHHOrO OOMEHa, Y4YWThIBas
YCJIOBHS, IPY KOTOPBIX ATU PEAKIIMHU UAYT 0 KOHIIA;

COPMHPOBAHHOCTh ~ YMEHUW  MPOBOAMTH  PEAKUUH,  IOATBEPKIAOIINE
KAUYECTBEHHBI COCTAaB pPAa3JIMYHBIX HEOPraHWYECKUX BELIECTB, pPaClO3HABaTh
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOIIHUE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

C(OPMUPOBAHHOCTh ~ YMEHMH  pacKpblBaTh  CYIIHOCTb  OKHUCIUTENIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUN IMOCPEICTBOM COCTABICHUS 3JIEKTPOHHOIO OanaHca
ATUX PEAKLINN;

chOPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHWMHUYECKOU
pEeaKiuy OT PA3IUIHBIX (PAKTOPOB; XapaKTEP CMEIIEHUS XUMUIECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHenIHero Bo3aeictsus (npuniui Jle [latense);

c(hOpPMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMUUYECKHUE TPOIIECCHI, JICKAIINE
B OCHOBE NPOMBIIIJIEHHOTO MOJY4YeHUsI CEpPHOW KHUCIOThl, aMMHUaKa, a TaKkKe
cOPMHUPOBAHHOCTh TPEACTABICHUA 00 OOIMMX HAyYHBIX NPHUHIMIAX U
HKOJIOTUYECKUX MPOoOIeMax XMMHUYECKOTO MPOU3BOICTBA;

c(hOpMHPOBAHHOCTh YMEHUH MPOBOJAUTH BBIUKUCIEHUS C UCTIOJIB30BAHUEM MOHSITHUS
«MaccoBasi JI0Ji1 BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOIICHWH Ta30B MpU
XMMHMUYECKHUX PpEaKLMsAX, MAcChl BelleCTBa WIM OOBEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce€ WU 00bEMY OJAHOTO M3 YYACTBYIOLIUX B PEAKIIUU



BCIICCTB, TCIIJIOBOIO 3(1)(1)€KT8, p€aKiryu Ha OCHOBC 3aKOHOB COXPAaHCHHUA MaCChbl
BCHICCTB, IIPCBPAICHUA 1 COXPAHCHHA SHCPI'UH,

chOpMHPOBAHHOCT, YMEHHMM COOJIO/IaTh TMpaBWiIa TOJIb30BAHUS XUMHUYECKOU
NOCYJIO M J1Ta0OpaTOpHBIM O0OPYJIOBAaHMEM, a TakKe MpaBuia OOpalleHus ¢
BEIIIECTBAMU B COOTBETCTBHM C MHCTPYKLMSIMHU 1O BBINOJTHEHHUIO JaOOpPaTOPHBIX
XUMUYECKUX OIBITOB;

cOPMUPOBAHHOCTh ~ YMEHHHM  IUIAHUPOBaTh W BBIMOJHATh  XUMHUYECKHIA
IKCIEPUMEHT (pa3yioKeHHE MEePOKCHAA BOJOPOa B NMPUCYTCTBUM KaTalau3aTopa,
OIIpENIeICHuEe Cpelbl PAcTBOPOB BEIIECTB C IOMOIIbIO YHUBEPCATHHOTO
UHIMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKON PEaKIIHH,
peakuuyu MOHHOrO OOMEHa, KayeCTBEHHbIE pEaKlIMU Ha cyibdar-, KapOoHAT- U
XJIOpU-aHUOHBI, Ha KaTHOH aMMOHHS, PEIICHUE IKCIEPUMEHTANbHBIX 33134 IO
TemaM «MeTamie» U «HemeTtamnel») B COOTBETCTBUU C MpPaBUIAMHU TEXHHUKHU
0e30MacHOCTH NIPU OOpAILEHNUU C BEUIECTBAMU U JIa0OPAaTOPHBIM 000PYIOBAaHUEM,
NOPEICTaBISATh PE3yAbTaThl XUMHUYECKOTO JKCIepuMeHTa B ¢opMe 3amucH
YpaBHEHUH COOTBETCTBYIOLIUX peakuuil U (OpMyJIHpOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YyIbTATOB;

COPMHPOBAHHOCTh ~ YMEHUM  KPUTHYECKH  aHAJIM3UPOBATh  XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJYYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpelICcTBa MacCOBOM
KOMMYHUKaIH, IHTEpHET U ApyTHX);

c(hOpMUPOBAHHOCTD YMEHUH co0Jr01aTh npaBuia JKOJIOTUYECKHU
[1€JIeCO00Pa3HOr0 TOBEICHUS B OBITY M TPYAOBOM JACSATENBHOCTH B IEISAX
COXPAaHEHHUsI CBOETO 3JI0POBbsl U OKPYXKAIOIIEH MNPUPOJHOW Cpeabl, OCO3HABATh
OMacCHOCTh BO3JEHCTBUS HA KUBbIE OPraHU3MbI ONPEICIIEHHBIX BEIIECTB, IOHUMAs
cmpicn mokazarens [IJIK, mosicHaT, Ha mnpuMepax crnocoObl YMEHBIICHUS U
MPEIOTBPAIIEHUS UX BPEAHOTO BO3JICVCTBUS HA OPraHW3M YEIIOBEKA;

JJIA O6y‘-IaIOH_[I/IXC$I C OI'PpaHUYCHHBIMHU BO3MOXHOCTAMHU 3O0POBBA. YMCHUC
INPUMCHATL 3HAHHA 00 OCHOBHBIX AOCTYIIHBIX METOAAaxX IIO3HAHWUS BCIICCTB H
XUMHUYCCKHUX HBHCHHﬁ;

JUISL CIIENBIX U CJIAa0OBUASAIMIMX OOYYAIOIIMXCS: YMEHUE MCIOJIb30BaTh peiabedHO-
TOYEUHYIO cucTeMy oO0o3HadueHui JI. bpaiins nis 3amcu xumudeckux Gopmy.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
Ne n/mt HaumeHnoBanue pasziesnioB 1 TeM IPOTpaMMbl KonnyectBo yacos DJEeKTPOHHBIE
Bcero Kontponbnbie [IpakTuueckue (zudpossie)
paboTeI paboTel oOpa3oBaTeNbHbIC
pecypchl
Pa3jnen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOM XMMUH
11 [IpeameT opranndeckoil XUMuH. TeOpHs CTPOSHUSI OPTaHUYECKUX COCTUHEHHH A. M. 3
bytieposa
Hroro mo pazneny 3
Paznen 2. YrieBonopoabl
2.1 [IpenenbHbIe YTIEBOAOPOABI — AJIKAHBI 2
2.2 HenpenenbHbie yraeBoaopoabl: alKEHbI, aJKaIUEHbI, AIKUHBI 6 1
2.3 ApoMaTnyecKue yrieBoaoposl 2
2.4 [TpupoHbIe HCTOYHHMKH YIJIEBOJIOPOIOB U UX IepepadboTKa 3 1
Hroro o pazneny 13
Paznen 3. Kuciiopoacoaep:kamue opraHu4eckue coeJuHeHust
3.1 Criupter. denon 3
3.2 Anpnerunsl. KapoonoBbie kucnoThl. CII0KHBIE dHUPHI 7 1
3.3 VraeBoasl 3 1
Hroro o pazneny 13
Paznen 4. A3oTcoaep:xaiiue OpraHnvecKue coeTuHeHust
4.1 ‘AMI/IHLI. AmuHOKUCHOTHL. benku 3
Wroro no pazneny 3
Pazgen 5. BeicokoMoJieKy/IsipHbIe COeJUHEHUS
5.1 ‘HJ‘IaCTMaCCH. Kayuyku. Bookna 2
Hroro o pazneny 2




Ne n/mt HaumeHnoBaHue pasziesnioB 1 TeM IPOTrpaMMbl KonngectBo yacoB DJEeKTPOHHBIE
Bcero Kontpounbasbie [Ipaktuueckue (zuppossre)
paboTHI paboTHI o0Opa3oBaTelbHbIE
pecypchl
OBUIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 34 2 2
11 KJIACC
Ne n/mt HanmenoBanue pa3zenoB ¥ TEM POrpaMMBbl KonuuecTBo yacos ONEKTPOHHBIE
Bcero Kontpounbhasbie [Ipaktuueckue (zupossre)
paboThI paboTsI o0Opa3oBaTesibHbIE
pecypcbl
Pa3nen 1. TeopeTruueckue 0CHOBBI XMMHMU
11 Crpoenne aromoB. [leproamueckuii 3akoH u [lepuonuieckas cucreMa XMMAYECKHX 3JIEMEHTOB | 3
. . Menneneesa
1.2 CrpoeHnue BemnecTBa. MHOrooOpasue BEecTB 4
13 XUMHUYECKUE pEaKIIUU 6 1 1
Hroro no pazneny 13
Pazgen 2. Heopranuyeckasi Xumust
2.1 Merannbl 6 1
2.2 Hewmeranmst 9 1 1
2.3 CBs3b HEOPTaHUYECKUX U OPTaHMYECKUX BEILECTB 2
Hroro no pazneny 17
Pa3nes 3. Xumus u Ku3Hb
3.1 ‘XI/IMI/IH Y J)KU3HB 4
Uroro no pazmeny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3
INOYPOYHOE INITAHUPOBAHHUE
10 KJIACC
‘ No ‘ Tema ypoka KomnuecTBo yacos ‘ Hata ‘ DneKkTpoHHBIC TU(PPOBHIE ‘




n/n Bceero|| Konurponbubeie | [lpaktuyeckue | mzyueHus | oOpa3oBaTelbHbIE PECypCHI
paboThI paboThI
1 |IIpenmer opraHndeckoil XuMuM, €€ BOSBHUKHOBEHUE, pa3Butue u| 1
3HAYEHUE
2  |Teopus cTpoeHUsI OpraHUYCCKUX COCTUHECHUA A. M. 1
bytnepoBa, €€ OCHOBHBIE IOJIOKEHUS
3  [IpencraBnenue o KiraccuuKaIy OPraHUICCKUX BEIICCTB. 1
Homenknarypa (cuctematuyeckasi) U TpPUBHAIbHbIE HA3BaHUS
OpPraHUYECKUX BEIIECTB
4 |AnKaHBI: COCTaB U CTPOEHHUE, FTOMOJIOTUYECKUIN PSIIT 1
5 |MeraHn u 3TaH — OpocTeHine NPeCTaBUTENN AIKAaHOB 1
6 | AJKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1
7 | OTuieH U NpONWIEH — NPOCTEUIINE NPEACTABUTEIHN AJIKEHOB 1
8  |IIpaxTtmueckas pabora Ne 1. «[lomyueHue aTuIeHa 1 U3y4EHHE 1 1
€ro CBOWCTB»
9 |Anxaguensl. byraguen-1,3 u merunoyraauen-1,3. [lonyuenue 1
CUHTETUYECKOTO KayuyyKa 1 pe3UHbI
10 |AnKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, FTOMOJIOTHUECKUI 1
psl. ALeTHIIEH — NPOCTEHIINHI IPEICTaBUTEINb aJIKMHOB
11 |Beiuncienus Mo ypaBHEHHIO XUMHUYECKON PEeaKIUU 1
12 |Apensl: 6eH301 U TOITYO0d. TOKCUYHOCTH apEHOB 1
13 |I'enermdeckas CBSI3b YIIIEBOIOPOJIOB, MPHHAIIEKAIIHNX K 1
Pa3IMYHbIM KJ1accaM
14 |IIpupoHble UCTOYHUKH YIIIEBOJAOPOOB: MPUPOAHBIHN a3 u 1
MOMYTHBIE HEPTSIHBIE Ta3bl, HEPTH U MPOIYKTHI €€ MepepadoTKU
15 |[IpupojHbIe HCTOUHUKH YTIEBOJOPOOB: IPUPOIHBIN ra3 u 1
MONYTHBIE HEPTSHbIE T'a3bl, HEYTh U MPOAYKTHI €€ epepaboTKu
16 |KoutponpHas pabota no pazaeny «YTiaeBoI0POIb» 1 1




Ne Tema ypoka KonunuecTBo yacos Hara DJNEeKTPOHHBIE IU(PPOBBIE
n/n Beero|| Kourponsusie | Ilpaxtuueckue | M3YYCHHS | 00pa3sOBaTeNBHBIC PECYPCHI
paboThI paboThI
17 |IIpenenbHbIe OJJHOATOMHBIC CIIUPTHI: METAHO U 3TaHO. il
BomoponHas cBsi3b
18 |MHOroaToOMHBIE CIIUPTHI: STHIICHTIMKOIb U TIHIICPUH 1
19 |®enoxn: cTpoeHHE MOJEKYIBI, PU3MUECKUE U XUMUYECKHE T
CBOWCTBa, IPUMEHEHHE
20 |Anpneruanl: GopMaNbACTUI U alleTATbICTHA. ALIETOH I
21 |OmHOOCHOBHBIE MPEACIIbHBIC KAPOOHOBBIE KUCIIOTHI: 1
MypaBbHHAS U YKCYCHasI
22 [IpaxTtuueckas pabota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM 1 1
KHCIIOTBD»
23 |CteapuHOBas M OJIEMHOBAS KMCIIOTHI, KaK PEACTaBUTEIN !
BBICIINX KapOOHOBBIX KUCIIOT
24 'Mpblna KaK COJU BBICIITMX KApOOHOBBIX KHUCIIOT, UX MOIOIICE 1
JeiicTBre
25 |CnoxxHble 2pUpbI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. 1
I'uaponus cinoXHbIX A3PUPOB
26 | XKupsl: ruApOIN3, IPUMEHEHHE, ONOJIOTHYECKask POJib )KUPOB 1
27 |YrieBonsl: cocTas, kiaccudukanys. Baxueimme 1
IIPEJCTaBUTEINN: TII0K03a, (PPYKTO3a, caxapo3a
28 | Kpaxman ¥ [eJutroJio3a Kak MPHPOJTHBIC TOJIMMEPHI 1
29 KonTtponbHas padoTa mmo pazaeny «Kucmopoacoaepkaniue 1 1
OpPTaHUYECKUE COCTUMHEHHSI
30 |AMUHBI: METHJIAMUH U aHUITUH 1
31 |AMHHOKHCIOTHI Kak aM(OTEpHbIE OPraHUUECKUE COCTUHEHNUS, 1

KX OMOJIOTHYECKOE 3HAUCHHE. IlenTunap




Ne Tema ypoka KonunuecTBo yacos Hara DJNEeKTPOHHBIE IU(PPOBBIE
n/n Beero|| Kourponsusie | Ilpaxtuueckue | M3YYCHHS | 00pa3’OBaTENBHBIC PECYPCHI
paboThI paboThI
32 | benku Kak IpUPOIHbBIE BHICOKOMOJIEKYIISIPHBIE COEAMHEHUS 1
33 |OcHOBHBIE MOHATUSI XUMHUH BEICOKOMOJIEKYIISAPHBIX COeTUHEHUH | 1
34 | OcHOBHBIE METOIbl CUHTE3a BHICOKOMOJIEKYIISIPHBIX
coequHenuil. [Inactmaccel, kKaydyku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2
11 KJIACC
No Tema ypoka KomugectBo gacos Jlara DnekTpoHHbBIE IH(POBHIE
n/n Beero|| Koutponbusie | Ilpakrnueckne | H3YUCHHs |0Opa3oBaTesbHbIC PECYPChI
paboThI paboThsI
1 | Xumudeckwuii 3ieMeHT. ATOM. DJIEKTPOHHAS KOHPHUTYpaIHs aTOMOB 1
2 |Tlepuoauveckwuii 3akoH U [lepuoauyeckas cuiCTeMa XUMHYECKUX JIIEMEHTOB 1
J1. 1. MeHneneeBa, ux CBS3b C COBPEMEHHOM TEOPUEH CTPOCHHUS ATOMOB
3 |3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB H HX 1
COEMHEHMH 110 TpyNIaM u rnepruojam. 3HaueHNe NEpUOJAUYECKOr0 3aKOHa U
CUCTEMBI XUMHUYECKHX d1eMeHTOB J[.M1. MenneneeBa B pa3sBUTUN HAyKH
4 |CrpoeHue BemiecTBa. XMMHUYECKas CBs3b, €€ BUJIbL, MEXaHU3MbI oOpazoBanus | 1
KOBaJICHTHOM CBs3U. BogopoaHas cBs3b
5 |BaneHTHOCTB. DJeKTpooTpuliaTenbHoCTh. CTeneHb OKucieHus. BemecTra 1
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHMS
6 |[TonsiTHE O AUCTIEPCHBIX cUcTeMax. VICTUHHBIC U KOJUIOUIHBIC PACTBOPBI. 1
MaccoBast 107151 BellecTBa B pacTBOpE
7 |Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUIECKUX COCTMHEHUH. 1
['eHeTH4eckas CBsA3b HEOPIrAHMYECKUX BEIIECTB, PA3JIUYHBIX KJIACCOB
8 |Kiaccudukariys XMMHYECKUX PEaklnil B HEOPraHMYECKON U OPraHMYeCKOn 1
XUMHH. 3aKOH COXPaHEHMsI MACChl BEILIECTB; 3aKOH COXPaHEHHUS U
MIPEBPALICHUS SHEPTUN IPU XUMHUECKUX PEAKIHIX




No Tema ypoka KomnuuectBo yacos Hata DJeKTpOHHEIE I(POBHIC
/1t Bcerol KOHTpOJ'H)HLIC HpaKTI/I‘-ICCKI/IC HU3Yy4YCHU O6pa30BaTeHI)HI)Ie PECypPChI
paboThI paboThI
|9 ||Cxopocts peakuun. OOpaTuMble peakiui. XMMUYECKOE PABHOBECHE 1
10 [TpakTnueckas padorta Ne 1. «BiissHHE pa3IMYHBIX (PAaKTOPOB HA CKOPOCTh 1 1
XUMHAYECKON peaKIuim
11 DnekrponuTryeckas qucconuanus. [loHsTre o0 BogopoaHom mokaszarene (pH) - 1
pacTBOpa. Peakumn nonHoro ooMeHa. ['uponn3 opraHu4eckux u
HEOPraHUYECKUX BEIICCTB
12 |OkucnuTenbHO-BOCCTaHOBUTENbHBIC peakiuu. [ToHsTHe 00 31eKTpon3e T
pacIIaBoB ¥ paCTBOPOB COJIEH
113 |[Konrponbnas padora no paszeny «TeopeTHuecKue OCHOBbI XUMUN» T 1
14 "Merannsl, ux nonoxenue B Ilepnoanueckoii cucTeMe XUMAUECKHX 1
anemeHToB J. . MeneneeBa u 0COOCHHOCTH CTpoeHuUs: aToMoB. O01ne
¢du3nveckre CBONCTBA METAJIOB
15 |CrnaBel MeTaiI0B. DNEKTPOXMMHYECKUH sl HAIPSKEHUI METAJLIOB
116 [ Xummueckue croiicTa BakHeimmIX MeTALIOB (HaTpuii, Kaui, KaJbIUH, 1
Mar"ui, aTftoOMUHUI) U UX COETMHEHUI
17 | Xumudeckre CBOMCTBAa XpOMa, MEH U UX COCAMHEHHI 1
@ XWMHUYECKHe CBOWCTBA IIMHKA, JKelle3a U UX COCANHEHUI 1
19 | [TpakTrueckas padora Ne 2. "PemieHue sKCriepuMEHTANBHBIX 337134 [0 TEMe 1 1
«Metamnb»"
20 Hemerasibl, ux mnosoxenue B [lepronudeckoil cucreMe XMMUYECKIX 1
snemeHToB Jl. 1. MenzeneeBa 1 0COOEHHOCTH CTPOSHHS aTOMOB
21 |dusnyeckue CBOWCTBA HEMETAJLIOB. AJUIOTPOINHS HEMETAILIOB (Ha IpuMepe 1
KHCIIOpOoJia, cephl, hocdopa u yriaeposa)
22 | XuMHYeCKHe CBOWCTBA T'aJIOT€HOB, CEPhI M UX COCAMHEHHUN 1
‘23 ‘ XuMHUYecKue cBoiicTBa a30T1a, pocodpa 1 MX COeAMHEHUH 1




n/n

Tema ypoka

KonmdaectBo yacos

Bcero‘

Kontponbsubie
paboThI

[IpakTruueckue
paboThI

Jlara
HU3y4YEHUS

OnexkTpoHHble HH(POBBIC
o0pa3oBaTenbHbIE PECYPChI

-

XHUMHUUYECKUE CBOMCTBA yIiIepoaa, KPEMHUA U UX COCAUHEHUN

[IprMmeHeHrne BaXKHEHIIIMX HEMETAJIOB U UX COCIMHEHUI

|-

26

006001IeHe U cucTeMaTu3anus 3Hanui no reme «Hemerawely. Beruucienus
[0 YPaBHCHUSM XUMHUYECCKUX PEAKIHA U TEPMOXUMHUUYCCKUE PACUETHI

27

[IpakTrueckas padora Ne 3. «PemeHue 3xcriepuMeHTaIbHbIX 33/1a4 I10 TEME
"Hemerannsl"»

[HN

Kontponbnas padota nmo temam «Metarsi» u «Hemetamsny

(MY

HCOpFaHI/I‘IeCKI/IC N OpraHN4YCCKUC KHUCJIOTHI. HeopFaHI/I‘-IGCKI/Ie n
OpraHn4€CKUC OCHOBAHUA

AM(pOoTepHbIE HEOPTaHMUECKUE U OPTaHNYECKUE coequHeHus. | eneTnueckas
CBSA3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB

1N

31

Pone xuMuH B 00ecIieueHuHN SKOHOFquCKOﬁ, 3HepF€TquCKOﬁ n HHH.[CBOﬁ
6630H3.CHOCTI/I, Pa3BUTHHU MEIULTUHBL

32

Hpe,Z[CTaBJ'IeHI/IH 00 06H_[I/IX HAaYYHBIX IIPUHOUIIAX ITPOMBIINIJICHHOT'O
MMOJIYYCHU A Ba)KHEHIIIHX BEIIECTB

33

34 |

Yenosek B MHPE BCHICCTB U MaTCPHUAJIOB

XHUMHA U 300pOBbE YEIIOBEKA

JOBIIEE KOJIMYECTBO YACOB 10 TIPOTPAMME

34




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYEHUKA

* Xumust / I'abpuensa O.C., OctpoymoB W.T'., Cnagkos C.A., AKIIHOHEPHOE OOIIECCTBO

«M31aTenbcTBO ((HpOCBeH_IeHI/Ie»

METOJUYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET
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http://www.yaklass.r/
http://www.yaklass.r/

		2024-12-02T22:42:23+0400
	Петрова Надежда Петровна




