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HOACHUTEJIBHASA 3AIIUCKA

[Tporpamma mo XMMHUHU Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoi
®deneparuny», TpeOOBaHMA K pe3yiabraraM OCBOEHHUS (efepalbHONH  00pa3oBaTeIbHON
nporpamMmmbl cpennero odmero oopazoanusi (GOII COO), npencrasiennsix B denepanbHoM
rocyaapcTBeHHOM oOpaszoBarenbHOM ctanmapre COO, ¢ yuérom Konmemnmuu mpemnogaBaHus
yueOHOro mnpeamera «XuMHs» B 00pa3oBareibHBIX opraHuzanusx Poccuiickoit ®depepanuu,
peanu3yIoX OCHOBHbIE 00pa3oBaTelibHbIe MPOrpaMMbl, U OCHOBHBIX MOJIOkKeHUM «CTpareruu
pa3ButTus BocnuTanus B Poccuiickort ®@enepanuu Ha niepuon g0 2025 roxa» (Pacnopsbkenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY moAXOMOB K pa3paboTKe MporpamMMbl MO XUMHH, K OIpEAENCHUI0 oO0uIei
cTpareruu oOy4yeHus, BOCIUTAHUS M PA3BUTHUS 00yYalOUXCs CPeICTBAMH y4eOHOro npeameTa
«Xumus» st 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTABWIJIM KOHIIETITYaJbHBIE MOJOKEHUS
dI'OC COO o B3auMOOOYCIOBJICHHOCTU ILI€JICH, COACpP)KAaHUS, PE3yJbTaTOB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MTOJATOTOBKH BBIITYCKHHUKOB.

Xumuueckoe oOpa3oBaHUE, IOJIy4yaeMOe€  BBIMYCKHHUKaMU  0O01Ieo0pa3oBaTeibHON
OpraHu3alliM, SBISETCS HEOTHEMJIEMOW 4YacThlo HUX o00pa3oBaHHOCTH. OHO  CIYKHUT
3aBEPILIAIOIIUM JTAlOM peajin3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIHOUEBBIX
[EHHOCTEH, MPUCYIIMX LETOCTHOM CHUCTEME XHMHUYECKOro o0pa3oBaHUsl. OTH LEHHOCTU
KacaroTCsl MO3HAHMSI 3aKOHOB MPHUPOAbI, (OPMUPOBAHUS MHUPOBO33PEHUS U OONICH KyJIbTYypbl
YeJloBEeKa, a TaKKe OKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO U
npupoaHou cpene. Peanusyercs xumudeckoe oOpazoBaHrue 00y4arolIUXcsl Ha YPOBHE CPEIHErO
o01ero 0opa3oBaHus CpeicTBAMHM yu4eOHOTO mpenMera « XUMHUs», COAepKaHue U MOCTPOCHUE
KOTOPOTO OIpEAeNieHbl B MPOrpaMMe MO0 XUMHH C y4€TOM cHelupUKH HAayKd XUMHH, €€
3HAYEHUS B MO3HAHUU MIPUPOJIBI U B MAaTEPUATBHOM JKU3HU OOIIECTBA, a TAKKE C Y4ETOM OOIINX
Hesie ¥ MPUHIIMIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBbI CPEIHEro 00IIero
obpazoBanus B Poccutickoit denepanuu.

XUMHSI KaK 3J€MEHT CUCTEMBbI €CTECTBEHHBIX HAyK UIPAET 0COOYIO0 pOJIb B COBPEMEHHOMU
IUBUJIM3AIMY, B CO3IaHMM HOBOW 0a3bl MaTepHalbHOU KyJabTypbl. OHa BHOCHUT CBOM BKJIaJ B
dbopMUpoBaHUE PAIMOHAIBHOIO HAYYHOTO MBILIUICHHS, B CO3/IaHHUE 1[EJIOCTHOTO MPEACTaBICHUS
00 OKpyXaroleM MUpPE Kak O €IMHCTBE MPUPOAbI U YEJIOBEKa, KOTOPoe (HOPMHUPYETCS B XUMUU
Ha OCHOBE NIOHMMAaHHUSI BEIIECTBEHHOIO COCTAaBa OKPYXKAIOIIET0 MUPA, OCO3HAHUS B3AUMOCBSI3U
MEXIy CTPOCHHEM BEIIECTB, UX CBOMCTBAMH U BO3MOXHBIMH O0JIACTSMHU ITPUMEHEHUS.

TecHo B3aUMOAEHCTBYS C JPYTMMH €CTECTBEHHBIMU HayKaMHM, XHMUS cTajia
HEOTHEMJIEMON YacTbl0O MHUPOBOM KYJIBTYPbl, HEOOXOAUMBIM YCJIOBHEM YCIICIIHOTO Tpyla U
KU3HU Kaxaoro wieHa obmiectBa. CoBpeMEeHHAsi XMMUSI KaK HayKa CO3HMAarebHasi, KaKk HaykKa
BBICOKMX TEXHOJIOTMH HallpaBjieHa Ha perieHue I100aJbHbIX MPOoOJIeM YCTOMYMBOIO pa3BUTHUS
YeJIOBEYECTBA — CBIPHEBOM, JHEPreTUYECKOW, MHUIIEBOM, JKOJIOTHYECKOM Oe30MacHOCTH U
OXpaHbI 30POBbSI.

B coorBercTBuM ¢ oOmMMHU HENSIMU U TPUHIMIAMH CpPEAHEro o01iero oOpa3oBaHUs
conepkanue npeamera « Xumus» (10—11 kmaccel, 0a30BbIl YPOBEHb U3YUE€HHS) OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOIEKYJIBTYPHYIO MOJArOTOBKY OOYyYarolIUXCsi, HEOOXOAUMYIO UM s
BBIPAOOTKM MHMPOBO33PEHUECKUX OPUEHTUPOB, YCIICHIHOTO BKIIOYEHUS B JKU3Hb COIMYMA,
IPOAODKEHHST O0pa3oBaHUs B PA3IMYHBIX OOJIACTSAX, HE CBS3aHHBIX HEMOCPEACTBEHHO C
XUMHUEMN.

CocraBnsmUMH  TIpeaMeTa «XUMUs» SABIAIOTCS 0a3oBble Kypchl — «Opranuueckas
xumus» 1 «OO011as 1 HeOpraHUYeCcKasi XUMHU, OCHOBHBIM KOMITOHEHTOM COZEpPKaHUs KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUI MO HEOPTraHWYECKON XUMUH (C BKIIFOUEHUEM
3HAHUW U3 OO0IIeH XMMHUK) U opraHudeckor xumun. @opMUpOBaHUE JAHHON CHUCTEMbl 3HAHUM
IpU U3YYEHUH MpeaMera 00ecleyuBaeT BO3MOXHOCTh PACCMOTPEHMSI BCET0 MHOrooOpasus
BEIIECTB Ha OCHOBE OOIIUX MOHATUMA, 3aKOHOB U TEOPUN XUMUHU.

CrpykTrypa comepxanusi KypcoB — «Oprannueckas XxuMmusi» U «OO011as 1 Heopranuyeckas
XUMUS» cPOPMUPOBaAHA B MPOrpaMMe MO0 XMMHUHU Ha OCHOBE CMCTEMHOT'O MOJXO0J/la K M3YUYEHUIO
y4eOHOro Marepuana u OOyCJIOBJIEHA HCTOPUYECKM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUN Ha
ONPEIEIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHM4YeCKOM XUMHUHU BEIECTBa



paccMaTpHUBAIOTCS Ha YPOBHE KJIACCMUECKOM TEOPUHU CTPOEHUS OPraHMYECKUX COCIUHEHUH, a
TaK)kKe Ha YPOBHE CTEPEOXMMHYECKUX M IJIEKTPOHHBIX IMPEACTABICHUN O CTPOCHHUM BEILECTB.
Ceenenus 00 M3ydyaeMbIX B Kypce BEIIECTBax JAIOTCS B Pa3BUTUU — OT YIVIEBOJOPOMAOB 10
CJIIOKHBIX OMOJIOTMYECKM AaKTUBHBIX COEIMHEHHMH. B Kypce opraHm4eckol XMMHUHU IMOIYy4aroT
pa3BuTHEe C(HOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs TEpBOHAYAJIbHBIC
IPEJICTABICHUS O XUMUYECKOHN CBSA3M, KJIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BELIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIIHH.

[Ton HOBBIM yIJIOM 3peHHsI B TIpeaMere «XuMmus» 0a3z0BOro ypoBHS paccMaTpUBAETCs
U3YYCHHBIH HAa YpPOBHE OCHOBHOIO 00mIiero oOpa3oBaHUsS TEOPETUUYECKUM Marepuan u
dakTosoruuecKkue CBEACHUS O BEUIECTBAX M XMMUYECKON peakiuu. Tak, B YaCTHOCTH, B Kypce
«OO011ass 1 HeOpraHUYecKass XUuMuUs» 00ydaroIIMMCS TTPEIOCTaBISAETCS BO3MOKHOCTh OCO3HATH
3HaYEHUE TNEPUOJAMYECKOTO 3aKOHA C OONIETEOPETUUYECKUX U METOAOJOTUYECKHUX IMO3UIINM,
IyO)ke MOHATh UCTOPUYECKOE H3MEHEHHE (PYyHKIMHM 3TOro 3akoHa — OT 00o0Omaromend a0
OOBSACHSIONIEH W MPOTHO3UPYIOIIEH.

Enunas cuctema 3HaHM O BaKHEHIIMX BEIIECTBaX, UX COCTaBEe, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHUH, a TAKKE O XUMUYECKHUX PEAKIIMIX, UX CYUTHOCTH ¥ 3aKOHOMEPHOCTSIX MPOTEKAHUs
nomonHsieTcs B Kypcax 10 wum 11 KilaccoB d2IeMEHTaMH COAEP)KaHUS, HNMEIOIUMU
KYJBTYPOJIOTUYECKMH M TPUKIAJAHON Xapakrep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAaHUIO
B3aMMOCBSI3M XMMHHM C JAPYTMMH HayKaMH, pacKpbIBalOT €€ pojib B IO3HABaTeIbHOW U
MPAKTUYECKON JESATEIHLHOCTH YE€IOBEKa, CIIOCOOCTBYIOT BOCIHUTAHHMIO YBAXKEHHUS K MPOILIECCY
TBOpYECTBA B 00JACTH TEOPUU W MPAKTUYECKHUX MPUIIOKEHUN XMMHUU, TOMOTAIOT BBIITYCKHUKY
OPUEHTHUPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX C XUMHUEH,
KPUTHUYECKH OCMBICITUBATh MH(MOPMALIMIO U MIPUMEHSATh €€ JIJIsl OTOJHEHUSI 3HAaHUH, pelieHus
MHTEJUIEKTYaIbHBIX M SKCIIEPUMEHTAJIbHBIX HCCIEA0BATEIbCKUX 3a7ad. B 1enom copepkanue
y4eOHOTro npenMera «XUMHs» JaHHOTO YPOBHS M3YUYEHUS] OPUEHTHPOBAHO Ha (pOpMUpOBaHUE Y
00y4aroImuxcsi MUPOBO33PEHUYECKON OCHOBBI JUIsl TOHUMaHUsI PUIOCO(CKUX UACH, TaKUX Kak:
MaTepUajibHOE €IMHCTBO HEOPTAaHMYECKOI0 M OPraHUYeCKOr0 MHpa, O0YCIOBIEHHOCTb CBOMCTB
BEIIECTB HMX COCTABOM M CTPOCHHUEM, II03HABAEMOCTh MPUPOAHBIX SBJICHUUA IMyTEM
OKCIEPUMEHTA M pEIICHUS MNPOTUBOPEUMN MEXIy HOBBIMU (DaKTaMU U TEOPETHUECKUMU
NPENNOChUIKAMH, OCO3HAHHME POJM XUMHHM B PEIICHUH SKOJIOTMYECKUX MpoOjeM, a Takke
npolsieM cOEpeKeHUsT HHEPreTUYECKUX PECYPCOB, CHIPbsS, CO3[aHUS HOBBIX TEXHOJIOTHH U
MaTepuanoB.

B nmnnanme pemeHus 3amad  BOCHMTAHUS, Pa3BUTHUS M COLMATIU3ALMH  OOYyYArOIIMXCS
OPUHATBIE MPOTrPaAaMMON MO XMMHUM TOIXOAbl K OINPEACIICHUIO COACPXKAHUS U TMOCTPOCHUS
npeaMeTa mpeaycMaTpuBaloT (OPMUPOBAHUE YHUBEPCAIbHBIX YUE€OHBIX JCUCTBUM, UMEIOIIMX
0a30Bo€ 3HAYEHUE IS PA3JIMYHBIX BUJOB JACSITEIBHOCTH: PEUICHUS Mpo0iieM, MOUCKa, aHaIn3a
u o0paboTku wuHOpMAIIUM, HEOOXOJUMBIX i TPUOOPETEHHs] OIbITa MPAKTUUYECKOM U
UCCJIeIOBATENIbCKOM A TENIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B MMO3HAHUH XUMUHU.

B npaxTtuke npenonaBanusi XMMUM Kak Ha YPOBHE OCHOBHOTO 00I1Iero o0pa3oBaHus, TaK U
HA YpOBHE cpeAaHero ooOmero oOpa3oBaHUs, TPU  ONpPENEICHUU  COAEpIKATEIbHON
XapaKTePUCTUKH 1IeJIe M3ydeHMs] TpelMeTa HampaBlI€HUEM IEPBOCTEINIEHHOW 3HAYMMOCTHU
TPAAUIIMOHHO TpHU3HAETCa (POPMUPOBAHME OCHOB XUMHUYECKOM HAayKM Kak oOyactu
COBPEMEHHOTO €CTECTBO3HAHHUS, IMPAKTUYECKON MESITeIbHOCTU 4YeJOBeKa M Kak OJIHOTO U3
KOMIIOHEHTOB MHPOBON KyilbTypbl. C METOIMYECKOM TOYKH 3pEHHS TaKoW MOAXOH K
OTPEIEIICHHIO TEJIeH U3yUeHUs MTPEIMETA SIBJISIETCS BIIOJIHE OTPAB/IaHHBIM.

CornacHO JaHHOW TOYKE 3PEHMS IVIAaBHBIMHU LIEJISIMH W3Y4YEHHS MpeAMeTa «XUMHUsD Ha
6a3oBoM ypoBHe (10 —11 ki1.) sgBsITOTCS:

e (opMUpOBaHME CHCTEMbl XHMHUYECKHMX 3HAHUW Kak BaKHEHIIEH COCTaBISIONICH
€CTEeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOM JIEKaT KIIIOUEBBIE TMOHSATHUSA,
(dbyHIaMeHTaJIbHbIE 3aKOHBl M TEOPUM XUMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
NOHUMaHUE CYLIHOCTH JOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPUEH UX PA3BUTHUS U CTAHOBIICHUS,

e (QopMupOBaHHE U PA3BUTHE MPEACTABICHUA O HAYYHBIX METOJAX MMO3HAHMS BEIIECTB U
XUMUYECKUX PeaKlui, HeOOXOAUMBIX NJIsi MPUOOPETEHUS] YMEHUM OpPUEHTUPOBATHCS B



MHUpE BEUIECTB U XMMUYECKUX SBJICHUN, UMEIOIINX MECTO B MPUPOJIE, B MPAKTUUECKON U
MOBCEHEBHOM JKU3HU;

® pa3BUTHE YMEHUA U CHOCOOOB JIESITENBHOCTH, CBSI3AHHBIX C HAONIOJEHUEM W
OOBSICHEHHEM XUMHUYECKOTO DJKCIEPUMEHTa, COONIIOJEHUEM TpaBui 0e30MacHoro
oOpalleHus ¢ BElIeCTBAMHU.

Hapsiny ¢ aTum, conepikarenbHasi XxapakTepUCTUKa LEIel U 3a/1a4 U3ydeHHs MpelMeTa B
IporpaMme Mo XMMHH YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMHU IIPUOPUTETAMU
B cHCTeMe cpenHero ooOuiero ooOpaszoBanusi. CerogHss B MpenojJaBaHWU XUMHUHM B OOJIbIIEH
CTENEeHU OTHAETCS NPEANOYTEHHE MPAKTUYECKOM KOMIIOHEHTE cojepx aHus oOyudeHus,
OpPUEHTUPOBAaHHOM Ha TOJArOTOBKY BBIMMYCKHUKA 00I11€00pa30BaTeIbHON  OpraHu3alllH,
BJIQ/ICIONIET0 HE Ha0OpOM 3HaHUM, a (PYHKIIMOHAILHOM IPaMOTHOCTBIO, TO €CTh CIIOCOOaMUu U
YMEHUSIMU aKTUBHOIO MOJYYEHHs] 3HAHUW U MPUMEHEHHS X B PEalbHOM KU3HM VISl peLIeHUs
MPAKTUYECKUX 3a]1au.

B cBi3u Cc 3TUM Tmpu U3y4YEHHHM TpeaMera «XHUMHs JIOMUHUpYIOIIEEe 3HaueHue
npUOOpETaIOT TaKUEe LIeTU U 33]]a4H, KaK:

amantanus  OOydYaroIIMXCSA K  YCJIOBMSIM  JIMHAMMYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMUpOBaHUE HHTEJUIEKTYalIbHO pPa3BUTONM JIMYHOCTH, TOTOBOM K camMo00pa3oBaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX PEIIEHUA B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBanue y OOyYalOlIMXCsl KIIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIETEHIUH),
UMEIOIIMX YHUBEPCAIbHOE 3HAYCHUE JJIsS PA3IMYHBIX BUJOB JEATEIBHOCTH: PEIICHUs TPOOIIeM,
MOMCKa, aHajgu3a W o0paboTKkM wuHGOpPMAIMU, HEOOXOAMMBIX IS MPUOOPETEHHUS OIbITa
NEeSTENBLHOCTH, KOTOpasi 3aHUMAeT BaXXHOE MECTO B MO3HAHUU XHMHH, a TAKXKe JJI OLIEHKHU C
MO3ULIMNA DKOJIOTMUECKOW OE€30MacCHOCTH XapakTepa BIMSHHUS BEIIECTB U XUMHUYECKHX
MIPOLIECCOB HA OPTraHU3M YEJIOBEKa U IPUPOIHYIO CPEY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEICKTYaIbHBIX U TBOPUECKUX CIOCOOHOCTEN
00y4aroIuxcsi: CIOCOOHOCTH CAMOCTOSITEILHO MPHOOpEeTarb HOBbIE 3HAHUS IO XUMHH B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMH, UCIIOIH30BaTh COBPEMEHHbIE HH(POPMAIIMOHHbBIE
TEXHOJIOTUH JJI TIOMCKA U aHalIM3a YYEOHOU U HAyYHO-TIOMYJISIPHOM HHPOPMAITUU XUMUYECKOTO
COJICPIKAHMS;

dbopMUpoBaHUE U pa3BUTUE Yy 00YHAIOIIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBILIUICHHUS,
HAOJI0AATENTbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOEHHO HEOOXOANMBI, B
YaCTHOCTH, MIPH TUIAHUPOBAHUU U TIPOBEJECHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCITUTAHUE Yy 00yYaroIuxcst YOSk IEHHOCTH B TYMaHUCTUYECKON HapaBI€HHOCTU
XUMUH, €€ BAXKHON POJIHM B PELIEHUH T100aIbHBIX TPOOJIEM palliOHATBHOTO
IPUPOIONIONIb30BAHMS, TIOMIOJIHEHUS SHEPTETUUECKUX PECYPCOB U COXPAHEHUS TPUPOTHOTO
paBHOBECHS], 0CO3HAHMS HEOOXOJUMOCTH OEPEHKHOT0 OTHOIICHHUS K MPUPOJIE U CBOEMY
3[I0pPOBbIO, a TAKKE MPUOOPETEHUSI ONbITA UCTIOJIb30BAHUS MMOTYUYECHHBIX 3HAHUM JIJIS1 TPUHATHUS
I'PaMOTHBIX PEIICHUN B CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMHU.

B yuebnoM mutane cpegHero o0uiero oopazoBaHus mpeaMeT « XuMus» 6a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeaMEeTHOM obsiacTu «ECTeCTBEeHHO-HAyYHbIE TTPEIMEThI.

OO61iee yncI0 YacoB, OTBEAEHHBIX ISl U3yUEHUsI XUMUH, Ha 0a30BOM YPOBHE CPEIHETO
obmero o6pa3zoBanus, coctapisiet 68 yacoB: B 10 knacce — 34 yaca (1 gac B Hegento), B 11
kiacce — 34 daca (1 gac B Heneno).



COAJEPXAHUE OBYYEHUASA
10 KVIACC
OPITAHUYECKAS XUMUSA

Teoperuyeckue 0CHOBBI OPraHMYeCKOH XUMHH

IIpenmer opraHndeckor XUMHM: €€ BOSBHUKHOBEHHUE, Pa3BUTHE U 3HAYECHUE B NOJIyYECHUN
HOBBIX BEIIECTB M MAarepuajoB. TeopHst CTPOEHHs OpPraHWYECKHX coeanHeHun A. M.
bytnepoBa, €€ ocHOBHble MONOXKEHUS. CTPyKTypHblE (QOpPMYJbl OPraHUYECKHUX BEIIECTB.
I'omonorus, m3omepus. XUMUYECKass CBA3b B OPraHUYECKUX COCIMHEHUAX — OJWHAPHBIE U
KpAaTHBIE CBS3H.

[IpencraBnenne o  kinaccuukamuu  OpraHMyeckux  BemecTB.  Homenkmarypa
OpraHUYEeCKUX COEIMHEHHMI (CHCTEMAaTHYecKas) U TPUBHAJIBHBIE HA3BaHUS Ba)XKHEHIINX
IIPEACTABUTEIIEN KJIACCOB OPTaHUYECKHUX BEILECTB.

OKCIEPUMEHTAIbHBIE METO/IBI U3YyYEHMS BEIIECTB M MX MPEBPALICHUI: 03HAKOMIICHUE C
o0Opa3namMi OpraHWYeCKUX BEIIECTB U MaTepuajaMH Ha WX OCHOBE, MOAEIMPOBAHUE MOJIECKYI
OPraHUYECKUX BEIIECTB, HAONIOACHHE U OMNHCAHHE JAEMOHCTPAIMOHHBIX OIBITOB IIO
NPEBpALICHUIO OPraHMYECKHX BEIIECTB MpPH HarpeBaHuH (IJIaBieHHE, OOYIIMBaHUE U
TOpPEHUE).

Yriesoaopoanbl

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKHN paAn. MeraH W 3TaH — mpocTennme
NPEICTAaBUTENN aJKaHOB: (U3NYECKHE W XMMHUYECKHE CBOWCTBA (pEaklIMM 3aMelleHUs u
TOpPEHUs ), HAXOXKACHHUE B PUPOJIE, IOTYyUYEHNUE U TPUMEHEHUE.

AJIKEHBI: COCTAaB U CTPOEHHE, TOMOJIOTUYECKUH pAL. DTWIECH U NPONWIECH — MPOCTEUIIINE
NPEICTAaBUTENN AJIKCHOB: (PU3WYECKME M XHMHUYECKHE CBOWCTBA (peakUuu TUAPUPOBAHUS,
raJIOreHUPOBAHUS, THAPATALlMU, OKUCIICHHS U ITOJTUMEPHU3ALUN), [IOTYYEHUE U IPUMEHEHHE.

Anxaauensl: OytanueH-1,3 u metunOyraguen-1,3: cTpoeHue, Ba)XKHEHWIINE XUMUYECKHE
CBOICTBA (peakuus noauMepusanun). [loiydeHrne CHHTETHYECKOTO KayuyKa U Pe3UHBI.

AJNKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHMS, TOMOJIOTMYECKUU psA. ALETHIEH —
MPOCTENIINIA MPEICTaBUTENIb AJIKWHOB: COCTaB, CTPOCHHUE, (PU3HUECKME M XUMHUYECKHE
CBOICTBa (peakUuu THIPUPOBAHHUS, TaJOr€HUPOBAHUS, TUAPATALUU, TOPEHHS), MOIYUEHUE U
IIPUMEHEHHUE.

Apenbl. beH301: cocraB, CTpoeHHE, (PU3NYECKHME W XMMHUYECKHE CBOMCTBA (pEeakLMH
raJOTEHUPOBAHUS U HHTpOBaHI/IH) NOJIy4eHUE U NpPUMEHEHue. Tomyon: cocmas, cmpoenue,
Quszuueckue u xumuiecKkue ce0UCMea (peaKyuu 2ai02eHupoSanus U HUMpOBaHus), Noay4eHue u
npumenenue. 'TOKCMYHOCTH apeHOB. [eHernueckas CBsA3b MEXAY YIVIEBOAOPOIAMH,
IIPUHAJICKAITUMH K Pa3IUYHBIM KJIACCaM.

[Ipupoaubsie UCTOUHUKH YIIIEeBOAOPOAOB. [IpuponHblil Ta3 U MomyTHbIE HEPTIHBIE Ta3bl.
Hedts u e€ mnpoucxoxaenue. CnocoObl mepepabOoTKu HEPTH: NEPEeroHKa, KPEKUHT
(TepMuyeCKUil, KaTaIUTUYECKUI), muponn3. [IponykTel nepepaboTku HEPTH, UX NPUMEHEHHE
B IIPOMBILIUICHHOCTH | B ObITy. KaMeHHBIH yronib U mpOIyKThI €ro mepepadoTKH.

OKCIEPUMEHTAIBHBIE METO/IBI U3YyYEHMS BEIIECTB M MX IMPEBPALICHHUI: 03HAKOMIICHUE C
oOpa3amu IIacTMacc, KayqykoB U pe3uHsbl, koekunu «HedTe» 1 «Yroiasy, MoneanpoBaHue
MOJIEKYJI YIJIEBOJOPOAOB M TaJOr€HONPOU3BOAHBIX, NPOBEACHUE MNPAKTUYECKON pabOTHI:
ITOJIyYEHHE dTUJICHA U U3yYEHUE €TI0 CBOMCTB.

Pacuérnble 3anauu.

Bbluncienyss 1Mo ypaBHEHHIO XUMHUYECKOM peakuuu (Maccel, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM NPOAYKTa PEAKIMH MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOT'O M3 UCXOJHBIX BELIECTB WU MPOAYKTOB PEAKIIHH).

Kuciiopoacoaep:kamme oprannyeckie coeuHeHus

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHON W 3TAHON: CTPOCHHE, (U3NYECKUE U
XUMHUYECKHE CBOMCTBA (PEAKLUMU C aKTUBHBIMU METAJJIaMH, TaJOr€HOBOAOPOJAMHU, TOPEHUE),
IIPUMEHEHUE. BOmOpomHBIE CBA3M MEXAY MOJIEKYJaMH CHHUPTOB. JlelicTBHE MeTaHoia M
ATAHOJIa HAa OPTaHN3M YEJIOBEKA.

MHoOroaroMHble CHHUPTHL. OTWICHIJIMKOIb W IJIUUEPUH: CTPOCHHE, (PU3NYECKHE H
XUMHUYECKHE CBOKCTBA (B3aUMOJIEHCTBHE CO LIEIOYHBIMUA METAJIIaMU, KaU€CTBEHHAs! PEaKLUs




Ha MHOIOATOMHBIE cnupThl). JlelicTBUe Ha opraHu3M uenoBeka. [IpuMeHeHHe MIHlepruHa U
ATUJICHIJIUKOJIS.

@deHo: CTPOCHUE MOJIEKYIbl, (PU3NUECKHUE U XHUMHYECKHE CBONCTBA. TOKCHMYHOCTH
denona. [Ipumenenne denona.

Anpaeruapl U kemoHvl. DOpManbIETHU[, AaleTaNbJIETH]: CTPOCHHE, (PU3NYECKUE U
XUMHUYECKHE CBOWCTBA (PEaKIMM OKHUCIEHHS M BOCCTAHOBJIEHHS, KaU€CTBEHHBIE PEAKLMUM),
MOJIyYeHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpeAETbHBIE KApOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYCHAas KHCIIOTHI:
CTpoeHue, (pu3MUecKkue M XMMHUYECKHE CBOMCTBa (CBOICTBa, oOIIMe ISl Kilacca KHUCIOT,
peakuus dTepudukanyn), noaydeHue U npuMenenne. CTeapruHOBas U OJIEMHOBAsI KUCIOTHI KaK
IIPEICTABUTENIN BBICHIMX KapOOHOBBIX KUCIOT. MbliIa KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIEE NEHCTBHE.

Crnoxnble 3(Upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. [ MIPOIN3 CIOKHBIX IPHUPOB.
AKupsl. I'maponus xxupos. [Ipumenenne xxupoB. bruonornueckas posb )KUPOB.

VYrneBoabl: cocTaB, Kiaccu(pUKalus yriieBoi0B (MOHO-, TU- U Moucaxapuabl). [moko3a —
OPOCTEHIINI MOHOCAaxXapu: 0COOCHHOCTH CTPOEHHUSI MOJEKYINbI, (PU3HMUECKHEe U XUMHUYECKUE
cBoiicTBa (B3aumozeicTBue ¢ ruapokcuaoM meau(ll), oxuciaenme aMMHAYHBIM PACTBOPOM
okcuma cepebpa(l), BoccTraHoBiIeHHWE, OpOKEHHWE TUIIOKO3bI), HAXOXKICHUE B MPHUPOJE,
pUMeHeHue, ononorudeckas posib. @orocunres. OpyKTO3a Kak U30MEpP MIIFOKO3BI.

Kpaxman u nemntonosa Kak npupogHbie noiuMepbl. CTpoeHHe KpaxMalia U LEJUTIOI03bI.
du3nyeckrue 1 XMMUYECKUE CBOMCTBA Kpaxmalia (THIPOJIn3, KAYECTBEHHAs PEAKIIUS C HOAOM).

DKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHS BEIIECTB M HMX NPEBPAILCHUN: MPOBEICHHUE,
HAOMIONEHNE M ONMHMCAHHWE JAEMOHCTPALMOHHBIX OMNBITOB: TOPEHHE CIUPTOB, KaY€CTBEHHbBIE
peaKkuu OJHOATOMHBIX CIHUPTOB (OKHCIeHHEe ATaHona okcuaom Mmenu(Il)), mMHOroaTOMHBIX
cnupToB (B3auMozeiicTBue ruiepuHa ¢ ruapokcuaoM menu(ll)), ampaeruaoB (okucieHue
aMMHadHbIM pacTtBopoM okcuaa cepedpa(l) u rumpoxcumom menu(Il), B3aumopeicTBHe
Kpaxmalia C HOJOM), IPOBEACHUE MNPAKTUYECKOW pabOThI: CBOWCTBA pacTBOpa YKCYyCHOU
KHCJIOTBI.

Pacuérnsle 3anaun.

BblunciieHysi 1Mo ypaBHEHHIO XUMHUYECKOM peakuuu (Maccel, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM NPOAYKTa PEAKIMH IO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOT'O M3 UCXOJHBIX BELIECTB WU MPOAYKTOB PEAKIIUH).

A3oTcozaepxalire OpraHuuecKue COeIMHEHHUS.

AMUHOKHUCIOTBI Kak aM(oTepHble opraHuueckue coenaunenus. Ousnueckue u
XUMUYECKHE CBOMCTBa aMUHOKUCIOT (Ha NIpuUMepe INuuuHa). buonornuyeckoe 3HaueHHE
aMUHOKHUCIOT. [lentupl.

benku Kak NpUpoOIHBIE BBICOKOMOJIEKYISIpHBIE coequHeHus. llepBuuHas, BTOpUYHAs U
TpeTHYHAsl CTPYKTypa OenkoB. XHUMHUYECKHME CBOWCTBA OEIKOB: THIPOIH3, JCHATypalus,
KaueCTBEHHBIE PEaKIINU Ha OEIKH.

OKCIIEpUMEHTAIBHBIE METO/bI M3YUYCHHsS BEIIECTB M MX MpEBpallleHUil: HAOIIONEeHuEe U
ONKMCAHUE JIEMOHCTPALMOHHBIX OINBITOB: JEHATypalusi OEJKOB NpPH HAarpeBaHUM, I[BETHBIE
peakmuu OSIKOB.

BbicokoMosieKy/IsIpHbIE COeIUHEHHUS

OCHOBHBIE TIOHSTHSI XMMHHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMED, IOJHMED,
CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEpU3AINU, CPENHssT MOJIeKylIspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUHN — MOJIMMEpU3alUs U OJTUKOHICHCALIMSL.

DKCIEepUMEHTAJIbHBIE METO/Ibl M3YYEHHS BEIIECTB U MX NPEBPAILCHUI: O3HAKOMIICHUE C
oOpa3amu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KayUyKOB.

MexnpeameTHbIe CBA3H.

Peannszanust MeXIpEeAMETHBIX CBA3EH IPU U3yYEHUHM OpraHndeckor xumuu B 10 kmacce
OCYIIECTBIISIETCS 4Y€pe3 HCIOIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK H
MOHATUM, SBISIOIIMXCS CUCTEMHBIMH [UISl OTAEJBHBIX IPEIMETOB €CTECTBEHHO-HAYyYHOI'O
[MKJIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHATHUSA: SBICHHE, HAay4YHBbIH (DaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaliu3, CHUHTE3, Kiaccu(ukanus, MNEePUOJUYHOCTb, HAOIIOACHUE, HW3MEpPEHUE,
AKCIIEPUMEHT, MOJEIMPOBAHUE.



®dusnka: Marepus, BSHEpPrus, macca, aroM, O3JEKTPOH, MOJEKyJa, SHEPreTHYEeCKUui
YpOBEHB, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, PU3NUECKUE BETUYUHBI U
€IMHMIIBI UX U3MEPEHUS.

buonorus: knerka, opranusm, 6mocdepa, oOMEH BEIIECTB B Opranusme, (OTOCUHTES,
OMOJIOrMYeCKH aKTUBHBIE BellecTBa (O€IKH, YITIeBOIbI, )KUPHI, (DEPMEHTHI).

['eorpadus: MuHepabl, TOpHBIE TOPOIbI, TIOJIE3HBIE UCKOTIAEMBIE, TOTTUBO, PECYPCHI.

TexHonorus: NuIeBble MPOIYKThI, OCHOBBI PALIMOHAILHOTO IUTAaHUs, MOIOLLUE CPENICTBA,
JEKapCTBEHHbIE M KOCMETHMYECKHE IIpenaparbl, MaTephajlibl M3 HCKyCCTBEHHBIX U
CUHTETHUYECKUX BOJOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHH

XUMHYECKUN 3JeMEeHT. AToM. Sapo aroma, H30TONBL. OJIEKTPOHHAs 00O0JI0YKA.
DOHepreTuuecKkue YpoBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, P-, d- 3meMeHTsl. OcOOEHHOCTH
pacnpeaeneHus JIEKTPOHOB MO OPOUTANIAM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOAOB.
DnexTpoHHast KOHPUTYpaIHs aTOMOB.

Ilepnonnueckuii 3akoH u Ilepnomguueckass cucrema xumudeckux osnemeHtoB /[I. M.
MengeneeBa. CBsA3p mepuoauyeckoro 3akoHa W Ilepuoamyeckoil CUCTEMBI XHMHUYECKHUX
anemeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUS] CBOMCTB XMMHUYECKHX 3JIEMEHTOB M O00pa3yeMbIX MMM MPOCTBIX M CIIOKHBIX
BEILIECTB 110 TPyIIIaM U IepHoAaM. 3Ha4€HHUE NEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

Crpoenne BemniecTBa. XUMHUYECKash CBs3b. BHUIBI XUMUYECKOM CBsi3U (KOBaJICHTHAs
HEMoJIApHAasl U MOJspHas, HUOHHAsA, MeTajuimyeckas). MexaHu3Mbpl 00pa30BaHMs KOBaJEHTHOM
XUMHUYECKOU CBsI3U (OOMEHHBIN M TOHOPHO-aKLENTOPHbIN). BogoponHas cBs3b. BaneHTHOCTS.
DIEKTpOOTPULATENBHOCTE. CTENEeHb OKUCIICHUS. IOHBI: KAaTHOHBI M AHUOHBI.

BemecTsa MOJNIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHs. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THWIIBI KPHUCTAUIMYECKUX PEIMIETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB OT THIA
KPHUCTAJUINYECKOU PEIIETKHU.

ITonATHe 0 pucnepcHbIX cucteMax. ICTUHHBIE U KOJUIOMIHBIE pacTBOPBL. MaccoBas nomus
BEILIECTBA B PACTBOPE.

Knaccudukanuss Heopranudeckux coeauHeHuil. HomeHknaTrypa HeOpraHuyecKux
BEILIECTB. [eHeTHYEeCKasi CBA3b HEOPTraHMYECKHUX BEUIECTB, NPUHAICKAIIMX K PA3JIUYHBIM
KJIaccam.

Xumnueckas peakuus. Knaccuukanus XMMHYECKUX PEaKLMil B HEOPraHUYECKOH H
OpraHWYECKOW XMMHUU. 3aKOH COXPAaHEHHsI MACChl BEIIECTB, 3aKOH COXPAaHEHUs U NIPEBPALLCHHUS
DHEPIUU IPU XUMUYECKUX PEAKLIHSIX.

CkopocTh peakiuu, e€ 3aBHCUMOCTb OT pas3iduyYHbIX (akTopoB. OOpaTHMble peakiuu.
Xumuyeckoe paBHoBecre. (DAKTOpBI, BIAMAIOMIME HA COCTOSTHUE XMMHYECKOTO PAaBHOBECHS.
ITpyranun Jle [larense.

Onextponutudeckas auccouuanus. CunbHble U cialOble 3MeKTpoiauThl. Cpena BOTHBIX
PacTBOPOB BEILLIECTB: KUCas, HEUTPAJIbHASL, IEIIOYHAS.

OKHMCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIVH.

OKCIEPUMEHTAIBHBIE METOABI M3YyYEHHUS BEUIECTB W MX IPEBPALCHHUN: JEMOHCTpALMS
tabmun «Ilepuonnueckas cucrema xuMmudeckux anmemeHtoB J[. M. MennaeneeBa», m3ydeHue
MOJIENIE KPUCTAUIMYECKUX PEIIETOK, HAOIMIONEHHE M ONHMCAHUE JEMOHCTPALMOHHBIX H
7a00paTOPHBIX OMBITOB (Pa3lIOKEHUE MEPOKCHIA BOIOPOIa B MPHUCYTCTBUHU KaTalu3aropa,
ONPENEIICHUE CPEebl PACTBOPOB BEIIECTB C MOMOIIBI YHUBEPCAJIBHOIO MHINKATOPA, PEAKLINU
MOHHOTO OOMEHa), MPOBEACHUE MPAKTUYECKOW paboThl «BnusHue pa3nuyHsix (akTopoB Ha
CKOPOCTb XUMHUYECKON PEAKIIUN.

Pacuérnsle 3anaun.

Pacuérel 1o ypaBHEHMSIM XUMHYECKHX pEaKUWWd, B TOM YHCIE TEPMOXUMUUYECKHUE
Pac4€ThI, PaCYETHI C UCIIOJIB30BAHUEM IIOHATHUS «MACCOBas TOJIsI BELIECTBAY.

Heoprannyeckast Xumus



Hemeramnsl. [lomoxxenne HemeramwioB B llepuogmueckoil cucremMe XHUMHUYECKHX
anemeHtoB J[. M. MenneneeBa U OCOOEHHOCTM CTpOoeHHs aToMOB. DU3MYECKHE CBOMCTBA
HEMETAJIJIOB. AJIJIOTPOTHS HEMETAUIOB (HA IpUMeEpe KUCIOpoaa, cephl, pocdopa u yrieposna).

XWMHYECKHE CBOWCTBA BAXXHEUITMX HEMETAUIOB (TallOTEHOB, Cephl, a3oTa, docdopa,
yoiepoia M KpPEMHHUSI) M HUX COCIMHEHHHA (OKCHUIOB, KHUCIOPOACOAEPKAIIMX KHUCIOT,
BOJIOPOJIHBIX COETMHEHU).

IIprMeHeHne Ba)XHEUIIMX HEMETAJUIOB U UX COCTMHEHUM.

Mertainnel. [lonoxenue metamnos B Ilepuonnueckoit cucteMe XMMUYECKUX EMEHTOB /.
N. MenpaeneeBa. OCOOEHHOCTH CTPOCHHS IEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. OOmme
¢duznueckue cBoiicTBa MeTayyioB. CIIaBbl METAIIOB. DIEKTPOXUMHUYECKHUIN sl HAMPSHKCHHHI
METAJLIOB.

XUMUYECKUE CBOWCTBA BAXHEWUIIUX METAUIOB (HATpUM, KaJlUi, KalablUi, MarHui,
ATIOMHUHUH, IUHK, XPOM, JKEJI€30, MEJlb) U UX COCIUHEHUI.

O61ue cnocoOb! modyyeHHs: MeTayIoB. [IpuMenenrne MeTamioB B ObITY M TEXHHKE.

OKCIEPUMEHTAIBHBIE METOAbl M3YyYEHHUS BEIIECTB W HUX NPEBPALICHUN: HU3y4YEHHUE
KOJUTeKIIMH «MeTalapl U CIIaBbl», OOPas3lOB HEMETAJIOB, PEIIEHHE SKCHEPUMEHTAIbHBIX
3amad, HaONMIOMEHWE ¢ ONUCAaHWE JAEMOHCTPALIMOHHBIX M JIAOOPaTOPHBIX  OMBITOB
(B3auMoAeiCTBUE THIPOKCUAA ATIOMHHMS C PACTBOPAMM KHUCJIOT U ILEJIOYEH, KaueCTBEHHBIE
pEaKLMK Ha KATUOHBI METAJIJIOB).

Pacuérnsle 3anaun.

PacuéTtbsl Maccel BemecTBa WM 0ObEMa ra3oB 0 M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WM 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIMU BEIIECTB, pacuéThl Macchl (00bEMa,
KOJINYECTBA BELECTBA) MPOAYKTOB PEAKIIMH, €CJIM OTHO U3 BEIIECTB UMEET PUMECH.

XuMHus ¥ )KU3Hb

Ponb xuMuu B 00€CTIEYCHIH IKOJIOTHIECKOM, SHEPTETHUECKON 1 MUIIEBON OE30TaCHOCTH,
pa3BuTHH MenuUUHbL. [IoHATME O HAy4YHBIX METOAAX MO3HAHMS BELIECTB M XUMHUYECKUX
peaKuui.

[IpencraBnenns o006 OOmMX HAYYHBIX MPHUHIMIAX MTPOMBIIUICHHOTO MOTYYEHUS
BAKHEUIIIMX BEIIECTB.

UYenoBek B MUPE BEIIECTB M MaTepHANIOB: BAXKHEHIINE CTPOUTENIBHBIE MaTEpHUalbl,
KOHCTPYKLIMOHHBIE MAaTE€pUaJIbl, KPAaCKH, CTEKJIO, KEPAMUKA, MATEpHANIBI JUIS JJIEKTPOHUKH,
HaHOMaTepuajbl, OpPraHU4EeCKUE U MUHEPAJIbHbIE Y1OOpEHUS.

XuMus U 300pOBbE YEJIOBEKA: IPABUJIA HCIIOJIB30BAHUS JIEKAPCTBEHHBIX IIPENAparos,
npaBuiia 0€30MaCHOI0 UCIOJIb30BAHMS PENAapaToB OBITOBOM XUMHH B [IOBCETHEBHOM KU3HH.

MexmpeamMeTHbIe CBA3H.

Peanuzanus MeXIpeaMeTHbIX CBSI3€d MPU U3yYeHUH OOLIEH U HEOPraHUYECKOW XHUMHUH B
11 xjacce OCYyIIECTBISIETCS 4YEpe3 HCIOIb30BaHME Kak OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, Tak W TOHSITUM, SBISIOUMXCS CUCTEMHBIMU JUIsI OTIEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOIO IUKJIA.

OO1Iue ecTecTBEHHO-HAyYHbIE MOHSTHS: Hay4yHbId (DaKT, TUIOTE3a, 3aKOH, Teopus,
aHalW3, CHHTE3, KJIacCU(PUKalMs, TMEePUOJUYHOCTh,  HAOIIONEHUE,  DKCIICPUMEHT,
MOJICJIINPOBAaHNE, U3MEPEHHUE, SBICHUE.

®u3uka: Marepus, dHEpPrus, Macca, aroMm, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HU3O0TOIL,
pPaIroaKTUBHOCTH, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb, BEIIECTBO, TEI0, 00BEM, arperarHoe
COCTOSIHHE BEUIECTBA, PU3NUECCKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHums3M, 3KOCUCTEMa, OHocdepa, MAKpPO- U MHUKPOIIEMEHTHI,
BUTAMMHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadus: MuHepabl, TOPHBIE TTOPObI, TIOJIE3HBIE UCKOTIAEMBIE, TOTITUBO, PECYPCHI.

TexHomorus:  XUMHYECKas  IPOMBILUIEHHOCTb,  METAJLIYPrUs,  IPOU3BOACTBO
CTPOUTENBHBIX MaTepuaos, CEJIbCKOXO3AMCTBEHHOE IIPOU3BOCTBO, NUIIEBAs
MPOMBILUIEHHOCTh, (papMaleBTHUECKasi MPOMBIIIICHHOCTh, MPOU3BOACTBO KOCMETUYECKUX
IIPENapaToB, NPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB, MIEKTPOHHAS ITPOMBIIIJICHHOCTD,
HaHOTEXHOJIOTUH.



ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOEHHUS OOYYarOITUMUCS
IPOrpaMM CPEIHEro O0IIero oOpa3oBaHus (JIMUHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM).
Hayuyno-metonnueckoii OCHOBOM [iJisi pa3palbOTKU IJIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHMUS
IPOrpaMM CPEIHEro O0IIero 0Opa3oBaHus SBISETCA CUCTEMHO-AESITEIIbHOCTHBIN OIXO/I.

B cooTBeTcTBUU C CHCTEMHO-ACSATEIHHOCTHBIM MOJIXOAOM B CTPYKTYpE JIMYHOCTHBIX
pE3yAbTaTOB OCBOCHHUA TMpeAMeTa «XUMHUS» Ha YPOBHE CpEIHEro oOIero o0pa3oBaHMS
BBIJICJICHBI CIICAYIOIINE COCTABIIAIONINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKON TPa)XTaHCKOW MJIEGHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPEIETICHUIO;

HaJIM4KUe MOTUBAIMU K 00y4YECHHIO;

I[eJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JTUYHOCTH HA OCHOBE KITFOUEBBIX
LIEHHOCTEH M UCTOPUYECKUX TPAAULINA 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYHYarOIIMXCSl PYKOBOJACTBOBATHCA B CBOEH AESATEIBHOCTH
IIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYLIUMHU LEIOCTHOW CHUCTEME XUMHUYECKOTO
oOpa3zoBaHus;

HAJIMYKUE TPABOCO3HAHUS DKOJIOTHYECKOW KYJIbTYpPhl M CIIOCOOHOCTH CTaBUTh LIEIU U
CTPOUTD KU3HEHHBIEC TIIAHbI.

JInuHOCTHBIE pE3YyNbTaThl OCBOCHUS IMpeAMeTa «XHUMHs» JOCTUTAIOTCS B €IUHCTBE
y4eOHOM ¥ BOCIUTATEIBHOM JESITEIbHOCTU B COOTBETCTBHM C TYMaHUCTUYECKHMH,
COLIMOKYJIETYPHBIMH, JyYXOBHO-HPABCTBEHHBIMH IIEHHOCTSAMH M HJi€allaMd POCCHICKOTO
IPpaXKJaHCKOTO O0OIlecTBa, MPUHSATHIMU B OOIIECTBE HOPMaMU M IpaBUJIAMU TOBEACHMUS,
CHOCOOCTBYIOIIMMHU  MpPOIECCaM  CaMOIO3HAHUS, CaMOpPa3BUTHUA W  HPABCTBEHHOTO
CTAHOBJICHUSI INYHOCTH OO0YYaIOIUXCS.

JInuHOCTHBIE PEe3yabTaThl OCBOCHUS MIPeIMETa « XUMHUSD OTPAXKaIOT CPOPMUPOBAHHOCTD
OMbITa TMO3HABATEIIbHOW M MPAKTUYECKOM ACSATENBHOCTH OOYUYaIOIIMXCS M0 peaju3aluu
OPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YUCJIE B YACTHU:

1) rpaaaHCKOr0 BOCTIUTAHUSA:

OCO3HAHUs 00yYaIOUMMHUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U O0S3aHHOCTEH, YBaXKEHUS
K 3aKOHY U MPABOMOPSIKY;

NPEJICTABIICHUsI O COIMAIbHBIX HOPMaxX W MPaBHJIAX MEXKIMYHOCTHBIX OTHOIIECHHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON JEATEIBHOCTH MpPH CO3JaHUU y4eOHBIX
IPOEKTOB, PEIIEHWH Y4YEeOHBIX M T[IO3HABATEIBHBIX 3aJla4, BBIMOJHEHUU XHUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTM TIOHMMAaTh W MNPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apryMEHThI
JAPYTHUX MPU aHAJIU3€E PA3IMYHBIX BUIOB YUeOHOH JESITEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4YHOMY HACIEIUI0 OTEYECTBEHHOMU
XUMUHY;

YBXEHHSI K MPOLIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTUUYECKOTO MPUMEHEHHUS
XUMUH, OCO3HAHMS TOTO, YTO JOCTHXKCHHSI HAYKU €CTh Pe3yJIbTaT JJIUTEIbHBIX HAOIIOACHUM,
KPOMOTIMBBIX IKCIEPUMEHTAIBHBIX TOMCKOB, MOCTOSIHHOTO TPY/AA YYEHBIX U MPAKTHKOB;

MHTEpECa U TO3HABaTEJIbHBIX MOTHUBOB B TOJYYEHUM W TOCIEAYIONIEM aHaju3e
MH(GOPMALIMK O TIEPEIOBBIX JOCTHUKEHHUSIX COBPEMEHHON OT€UECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHHUSA:

HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHWBATh CHUTYallMH, CBSI3aHHbIE C XUMUYECKHUMH SIBICHUSMU, U
NPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIIEHHMBATh CBOE TOBEICHHME W TMOCTYNKU CBOMX TOBApHILEH C MO3ULIUNA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUI 3TUX MOCTYIIKOB;

4) popMupoBaHMs KYJIbTYPbI 310POBbSI:



MOHUMAHMS IIEHHOCTEH 370pOBOr0 M 0Oe30MacHoro obpasa >XU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (DM3UUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOmrofieHUs MpaBwil 0e30mMacHOT0 oOpallieHusl ¢ BEIIECTBaMU B OBITY, MTOBCEIHEBHOM
KU3HU U B TPYIAOBOU JESITEIHHOCTH;

NOHUMAHMS IIEHHOCTH TIPaBUJI HMHIAWBUIYAJIBLHOTO M KOJUICKTHBHOTO O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIHNX 3I0POBBIO U )KU3HHU JIIOIEH;

OCO3HaHMS TIOCJCACTBUNA W HENPHUATHS BPEAHBIX MPHUBBIYEK (YIMOTPEOIECHUS aJIKOTOJI,
HApPKOTHKOB, KypEeHHUS);

5) Tpy1oBOro BOCIIUTAHUSA:

KOMMYHHUKAaTHBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIICIOBATEILCKON IeITEIHbHOCTH,
0O0I1IECTBEHHO TOJIC3HON, TBOPUYECKON M APYTHX BUAAX JICITCIHHOCTH;

YCTAHOBKM Ha AaKTUBHOE y4YacTHE B PEIICHUWU TMPAKTHYCCKUX 3a]ad COIHaIbHON
HaIpPaBJIECHHOCTH (B paMKax CBOEro KJiacca, IMIKOJbI);

MHTEpeca K MPaKTUYECKOMY HU3YUYCHHIO Mpodeccuil pa3auyHOro poja, B TOM YHCIIEe Ha
OCHOBE ITPUMEHEHUS MPEAMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHUS K TPYAY, JIIOISIM TPYyZia U pe3ysibTaraM TPYI0BON JIeATCIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYaJbHOW TPACKTOPUU OOpa3OBaHMS,
Oynymieit mnpodeccud | peanu3aldd  COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB C  YYETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB M MOTPEOHOCTEH O0IIECTBA;

6) 3K0JI0rM4eCKOro BOCIIMTAHUS

DKOJIOTMYECKH  I[€JIeCO00pa3HOr0  OTHONICHUS K  TNPUPOJE, KaK  HCTOYHHUKY
CYIIIECTBOBaHMS )KM3HH Ha 3eMJIE;

NOHUMaHMS  TJI00AJIBHOTO  XapakTepa  JKOJOTHMYECKUX  MpOOJieM,  BIUSHUS
AKOHOMHYECKHX MPOIECCOB HAa COCTOSTHUE TTPUPOIHOM M COIMATIBLHOMN CPEIbl;

OCO3HAHMS HEOOXOJWMOCTH HCIIOIb30BAHUS JOCTIKEHUM XHMHUU [UJIs1  PelICHUs
BOIIPOCOB PAIMOHATIBLHOTO ITPUPOIOTIOIb30BAHNS,

AKTUBHOTO HEMPUATHUS JEUCTBUM, MPUHOCAIINX BPEIl OKPYXKAIOIIEH MPUPOTHON cpere,
yMEHUS MIPOTHO3UPOBATH HeOJIaronpusTHHIE IKOJIOTUYECKHUE MOCTIEACTBUSI
IpEeANPUHUMAEMBIX JICHCTBUM M MPEIOTBpAIIaTh UX;

HAJUYUsl Pa3BUTOTO DKOJOTMUECKOTO MBIIIJICHUS, YKOJIOTUYECKOW KYJIBTYphI, OIbITA
NESATETbHOCTH DKOJIOTHYECKOW HaINpaBJIEHHOCTH, YMEHHUS PYKOBOACTBOBAaThHCS HMH B
MIO3HABATEJIbHOM, KOMMYHHKATHBHOM W COIMAJIBHOM MPaKTHUKE, CIOCOOHOCTH M yMEHUS
AKTUBHO TIPOTUBOCTOATH MACOJIOTHH XeMopoouu;

7) 1eHHOCTU HAYYHOI0 MO3HAHUSA:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH U OOIIECTBEHHON MTPAKTUKH;

MOHUMAHMS CHEUDUKA XUMUM KaK HayKd, OCO3HaHMs €€ posin B (POpMHUpPOBAHHUU
pallMOHAJILHOTO ~ HAyYHOTO  MBIIIJIEHUS, CO3JaHUM  IIEJOCTHOTO TIPEACTaBiIeHUs 00
OKpY’KaloIlleM MHUpE KaK O €IWMHCTBE IPUPOJbI M 4YeJOBEKa, B IO3HAHWUU IPUPOIHBIX
3aKOHOMEPHOCTEH M peIlIeHUH MPOoOJIeM COXpaHEHUs PUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JIsi COBPEMEHHOM IHUBWIM3AIMM: B €€
I'YMaHUCTUYECKOW HAIPaBJIEHHOCTH M BaXXHOM POJIM B CO3IaHUU HOBOM 0a3bl MaTepHaIbHOM
KYJBTYpbI, PEIICHUU TI00aNbHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA —
CBIPbCBOM, HSHEPreTUUYECKON, TMHIINEBOM M DKOJOTHMYECKOM O€30MacHOCTH, B Pa3BUTUH
MEIUIIMHBI, 00SCIIEYEHUH YCJIOBHUI YCIICIIHOTO TPYy/la M SKOJOTHYECKH KOM(OPTHON KU3HU
Ka)KJIOTO WIeHa OOIIeCTRa,;

€CTeCTBEHHO-HAyYHOW TI'paMOTHOCTH: IIOHMMaHUS CYIIHOCTH METOAOB IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOJB30BaTh MOJydaeMble 3HAHUS
JUISL aHaliu3a W OOBSCHEHMS SIBIICHHH OKPYXKAIOIIEr0 MHpa M MPOUCXOMSIIMX B HEM
W3MECHEHUN, YMEHHS Jejarh OOOCHOBAaHHBIE 3aKJIIOUCHHMs] HAa OCHOBE HAy4yHBIX (DAKTOB U
UMEIOIINXCS IAHHBIX C IEJIBI0 TIOyYeHUS JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XHWMHYECKHE 3HAHMUS IS PElICHUs
po0sIeM B peaibHbIX JKU3HEHHBIX CUTYalUsIX;

MHTEpeca K MMO3HAHUIO U UCCIIEIOBATEILCKOMN JAEATeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPBHIBHOMY OOpa30BaHUI0 M CaMOOOpa3OBaHUIO, K
AKTUBHOMY TIOJyYCHHIO HOBBIX 3HAaHMH 1O XWMHH B COOTBETCTBUM C JKW3HEHHBIMU
NOTPEOHOCTIMU;



UHTEpECa K OCOOCHHOCTSIM Tpylda B pa3lWyHbIX cdepax mnpodeccuoHanbHON
NS TEHbHOCTH.

METAIPEAMETHBIE PE3YJ/IBTATbBI

MeTtanpenMeTHble pe3yabTaTbl OCBOCHHS y4eOHOro mnpeameTa «XUMHUS» Ha ypPOBHE
cpemHero ooiero o0pa3oBaHUs BKIIOYAIOT:

3HaYUMBIC TSI (DOPMHUPOBAHUS MHUPOBO33PEHUS OOYUAIOIMIUXCS MEKIUCIUILTHHAPHBIC
(MeXTpeaMeTHbIE) OOIIeHAyYHbIE MOHSATHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KapTHUHBI
MUpa U cnenuuKy METOAOB MO3HAHUS, UCIOIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTrepws,
BEIIIECTBO, DHEPTHs, SBJICHUE, MPOIIECC, CUCTEMA, HAy4yHBIM (aKT, TPUHIMI, THIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIe0OBaHUE, HAOIIONEHNEe, U3MEpPEHNE, IKCIIEPUMEHT H
apyrue);

YHUBEpCaJIbHbIE  y4eOHbIE  JIeWcTBUS  (TIO3HABATENbHBIE,  KOMMYHUKAaTHUBHEIE,
pErylaTUBHBIE), oOecneunBaroniye (GopMupoBaHue (QYHKIIMOHAIBHOW TPAMOTHOCTU W
COIMAJIbHOW KOMIIETCHIINH 00yJaronuxcs;

CIIOCOOHOCTh ~ OOyYarOIIMXCS  MCIOJB30BaTh  OCBOEHHBIE  MEXIHUCIUILTMHAPHBIC,
MHPOBO33PEHYECKHE 3HAHUS M YHHBEPCAJIbHbIC y4eOHbIE ICHCTBUS B IO3HABATEIHHOU H
COLMAJIBHOM ITPAKTHUKE.

MeTtanpenMeTHbIE pe3yNbTaThl OTPAKAIOT OBJIAJCHHE YHUBEPCATBHBIMU YUCOHBIMH
MMO3HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JE€HCTBUSMH.

OBiaeHne yHUBepPCAIbHBIMHI YUeOHBIMH NMO3HABATEIbHBIMH I€HCTBUSIMHU:

1) 6a3oBble JJOrHYeCcKHe JIeiCcTBUSI:

CaMOCTOATENbHO (HOPMYIMPOBaTh W AKTyaJIM3UWpOBAaTh MPOOJIEMY, BCECTOpPOHHE €€
paccMarpuBarh;

ONpENENATh LENH JESITEIbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUU UX IOCTHXKECHUS,
COOTHOCHUTB PE3YJbTaThl IEITEIbHOCTU C TOCTABICHHBIMU LEISIMU;

UCIIOIb30BAaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHHUS — BBIIACIATh
XapakTEepHble NPU3HAKKW TMOHATHUI W YyCTAaHaBIMBaTb MX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOITUE TIOHITHS JJs1 00BSICHEHUS OTAETbHBIX (DAKTOB M SBIICHHUIA;

BBHIOMpPATh OCHOBAHHWS WM KPUTEPUU I KIACCU(DHUKAIMU BEMIECTB M XUMHUYECKHUX
pEeaKLHnil;

YCTaHABJIMBATh TPUUUHHO-CIIEICTBEHHBIE CBSA3U MEXIY U3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKICHUS (MHAYKTUBHbBIC, JI€AyKTHBHBIE, IO aHAJIOTHUU),
BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX, (DOPMYIHPOBATH
BBIBOZIbI U 3aKJIFOUECHHS;

MIPUMEHSTH B IIPOLIECCE MO3HAHMUS, UCIIOJIB3YEMbIE B XUMUU CUMBOJINYECKUE (3HAKOBBIE)
MOJIETT, TPEOOpPa3OBBIBATh MOCIBbHBIC MPEACTABICHUS — XUMUYECKHH 3HAK (CHMBOIM)
DIIEMEHTa, XUMHUYecKash (opmyrna, ypaBHEHHE XHMHUYECKOW pEaKIuu — TMPU PEIICHUH
y4eOHBIX TO3HABATEIBHBIX M MPAKTUYECKHX 3aJ]a4, MPUMEHSTh Ha3BaHHBIE MOJICIHHBIC
NPEACTABICHUS JJISl BBISBJICHUS XapaKTEPHbIX MPU3HAKOB M3yYaeMbIX BEIIECTB W
XUMHUYECKUX PEAKLIHM.

2) 0a3oBble HCcCIeN0BaTeIbCKUE T1eHCTBHA:

BJIQJIETh OCHOBAMH METOJ/IOB HAyYHOTO MO3HAHUS BEUIECTB U XUMUYECKUX PEAKLINIA;

dbopMynupoBaTh IEIW W 3aJladd  HCCIEAOBAHMS, WCIOIb30BaTh TOCTABICHHBIE U
CaMOCTOATENFHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KA4eCTBE MHCTPYMEHTA TIO3HAHUS W
OCHOBBI JUIsi (DOPMUPOBAHMSI THUIOTE3bl IO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYXXJICHUH;

BJIQJIETh HABBIKAMU CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS U MPOBEJACHUS YUYEHHUYECKUX
OKCIIEPUMEHTOB,  COBEPIICHCTBOBATH  yMEHHsS  HaOmIOmaTh 3a  XOAOM  Ipoliecca,
CaMOCTOATENILHO TPOTHO3UPOBATh €ro pe3yabrar, (popMynupoBaTh OOOOIIEHUS W BBHIBOIBI
OTHOCUTEIFHO JOCTOBEPHOCTH pE3YJIBTaTOB WCCJIEAOBAHUS, COCTAaBJISATh OOOCHOBAHHBIN
OTY€T O MPOJICIIAHHON paboTe;

NpUOOpETaTh OMBIT YYCHUYECKOW HCCIIENOBATENbCKOW M TMPOEKTHOW JesTEeIHHOCTH,
MPOSBIIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbBHOMY TIOMCKY METOJOB DPEIICHUS
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOJIOB [TO3HAHUSI.

3) pa6ora ¢ undopmanmeii:



OPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHHMKAX WHGOpManuKu (HAy4YHO-TIOMYJISIpHas
JUTEpaTypa XWMHUYECKOTO COIEpKaHMs, CIpaBOYHble TocoOus, pecypcbl HMHTepHera),
aHAIM3UPOBaTh WHGOPMALMIO PA3JIMYHBIX BUIOB U (OPM MPEICTaBICHUSA, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUHUBOCTD;

(dbopMynMpoBaTh 3ampoChl U NMPUMEHATHh PA3IMYHBIE METOJbI MPU MOUCKE M OTOOpe
uH(pOpMaLINK, HEOOXOAMMOM IS BBITIOJTHEHUS YU4E€OHBIX 3a]1a4 ONpeIeIEHHOTO TUIIA;

IpUOOpPETaTh OIBIT UCIIOJIB30BAHUS MH()POPMAIITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUHN U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSATENIbHO BBIOMpAaTh ONTHUMAJIbHYIO (OpPMY TMpeAcTaBiIeHUs HHPOpMaLUU
(cxembl, rpaduKu, AUarpaMMbl, TaOIUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KaueCTBE CpPEICTBA MpU paboTe C XUMHUYECKOU
uH(pOpMaLMe: NMPUMEHATh MEXINpeAMETHbIe ((U3MUecKhue W MaTeMaTuyecKue) 3HAKU U
CUMBOJIBI, POPMYIIBI, a00pEeBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BhIBATh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA HATIISTHOCTH.

OBnagenne yHuBepcaJdbHBIMH KOMMYHUKATHBHBIMH JeCTBUSIMMU:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYX AaeMOi TEMbI B X0JI€ JUaora u/uiu AUCKYCCHH,
BBICKA3bIBaTh HJIeU, (POPMYIUPOBATH CBOM TMPEMJIOKEHUS OTHOCUTEIBHO BBITIOJIHEHUS
NpeIJIOKEHHON 3a1a4u;

BBICTYIIaTh C MPE3CHTALMEH PEe3yJIbTaTOB MMO3HABATEIbHON JEATENbHOCTH, MOTYYEHHBIX
CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIPU BBIIIOJIHEHUH XUMHUYECKOTO
AKCIIEPUMEHTA, IMPAKTUYECKOM paboThl MO HCCIEAOBAHMIO CBOWCTB H3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOro mpoekTa U (OpMyJIHpOBaTh BBIBOABI M0 PE3yjbTaTaM MPOBEAEHHBIX
UCCJIEIOBAaHUHN MyTEM COIIACOBAHUS MO3UIIMI B X0/1€ 0OCYX ACHUS 1 OOMEHA MHEHHUSMH.

OBiajeHne yHUBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMM:

CaMOCTOATENbHO TUIAHUPOBATh U OCYIIECTBIATH CBOIO TO3HABATENIBHYIO JESTEIBHOCTD,
onpezesnss e€ ey U 3aa4l, KOHTPOJIUPOBATh U MO MEpe HEOOXOJUMOCTH KOPPEKTUPOBATH
npejyiaraeMblidi anropuT™ JAEHCTBUN MPU BBHITIOJIHEHUH YUYEOHBIX U MCCIIEA0BATEIbCKHUX 3a/1a4,
BbIOMpaTh Hanbosee F3(hPEeKTUBHBIN CrIOCOO UX PEIICHHS C YYETOM MOJYyUYEeHUS HOBBIX 3HAHUM
O BEILIECTBaX U XMMUYECKHUX PEaKIIUsIX;

OCYIIECTBIISAITh CAaMOKOHTPOJIb CBOEH JIEATEbHOCTM Ha OCHOBE caMoOaHallu3a H
CaMOOILICHKH.

INPEJMETHBIE PE3YJ/IBTATbI

10 KVIACC

IIpenmeTHbIe pe3ynbTaTsl OCBOEHUs Kypca « OpraHndecKas XUMHUsD OTPaXKaroT:

c(hOpMHPOBAHHOCTh TPEJCTABICHUNA O XUMHUYECKOW COCTaBISIONICH €CTeCTBEHHO-
HAay4yHOW KapTUHBI MHpA, POJM XUMHUHU B MO3HAHUU SIBICHUN MPUPOIbI, B (HOopMUpOBAHUU
MBINIIICHUS W KYJIBTYPbl JUYHOCTH, €€ (PYHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOMUMOU IS
pelieHusl MPaKTHYEeCKUX 3a/ad U OSKOJOTUYECKM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOJHOU CpELE;

BJIQJICHAE CHCTEMOM XHMHMYECKMX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOLINE
NOHATHS (XUMHYECKHI DIEMEHT, aroM, OJJIEKTpPOHHass OO0O0J0YKa aroma, MOJIEKYIa,
BaJICHTHOCTh, d3JEKTPOOTPHUIATEIILHOCTh, XHMHUYECKas CBi3b, CTPYKTypHas (opmymna
(pa3BépHyTasi M COKpami€HHas), MOJb, MOJSPHAas Macca, MOJSIPHBIA OOBEM, YITICPOIHBIHI
CKeJleT, (pyHKIHMOHANbHAs TPyNma, pagukajl, W30MEpHUs, HU30MEpPbl, TOMOJIOTHYCCKHHA P,
TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOJA M a30TCOAEPKAIIUE COCIUHEHUS, MOHOMED, IOJIMMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS); TEOPUU M 3aKOHBI (Teopus
CTPOEHHsI OpraHnueckux BemecTB A. M. ByTiepoBa, 3aKkOH COXpaHEHHsS] MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUHN SI3bIK XMMUH; MHUPOBO33PEHUYECKUE 3HAHHUS, JIEKAIIUE B
OCHOBE MOHUMAHUS MPUIUHHOCTH M CHCTEMHOCTH XUMUYECKHUX SBIICHUN, (DaKTOIOTUICCKUC
CBEIEHUSI O CBOWCTBAX, COCTAaBE, IMOJYYEHHH U OE€30IaCHOM HCIIOIb30BAHUU Ba)KHEHIINX
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECCKON IEATEITLHOCTH YETIOBEKA;



chOPMUPOBAHHOCTh ~ YMEHMM  BBISBJISATH  XapakTEpHbIE  MPU3HAKK  TOHSTHUH,
YCTAaHaBJIMBATb UX B3dUMOCBA3b, UCIIOJBb30BATH COOTBCTCTBYIOIIHC IMOHATHUA IIPU OIIMCAHUU
COCTaBa, CTPOCHUA U npeBpameHI/Iﬁ OpPraHNYCCKUX COGHHHGHHﬁ;

C(i)OpMI/IpOBaHHOCTL yMeHI/Iﬁ HCIIOJIB30BATh XUMHUYCCKYIO CUMBOJIMKY IJISI COCTABJICHHA
MOJICKYJISIPHBIX U CTPYKTYpHBIX (pa3BEPHYTOH, COKpami€¢HHON) (GOpMyJT OpPraHHUYECKHX
BCIICCTB nu ypaBHeHI/Iﬁ XUMHNYCCKUX peaKuHﬁ, HN3IroTaBJIMBATh MOACIN MOJICKYJI
OpraHUYCCKUX BCHICCTB A WIIIOCTpAIUU HUX XUMHYCCKOIO MW IIPOCTPAHCTBCHHOI'O
CTpPOCHHU:I,

C(i)OpMI/IpOBaHHOCTL yMCHI/Iﬁ YCTaHaBJINBATb MMPUHAIJICKHOCTD HN3YUYCHHBIX
OpraHUYCCKHUX BCHICCTB II0 HX COCTABY H CTPOCHHIO K Ol'IpC,ZLeJIéHHOMy Kﬂaccy/rpynne
COE€IMHEHUN (YyrieBogopobl, KHACJIOPOX U asoTcoepIKalue COCIUHECHUS,
BBICOKOMOJICKYJIAPHBIC COG,Z[I/IHCHI/I}I), J1aBaTb 5098 Ha3BaAHU 110 CHUCTEMAaTUUYECKOMN
Homenkiarype (IUPAC), a Takke NpUBOAUTH, TPUBHAIBHBIE HA3BaHUS OTACIBHBIX
OpPraHUYCCKUX BCIICCTB (3TI/IJ’I€H, IMPOIMUJICH, aICTUJICH, 3TUJICHITINKOJIb, ITTMLICPHH, (bGHOJ'I,
(1)0pMaJII>,ZLCI‘I/IIL, alncTaJbACrua, MypaBbUHAA KHCJIOTA, YKCyYCHasd KHCJIOTA, OJCHUHOBasA
KHCJIOTa, CTCAPHUHOBAA KUCJIOTA, ITIFOKO34, (bpyKTo3a, KpaxmaJl, OCJIJII0JI034a, FJ]I/ILIPIH);

C(i)OpMI/IpOBaHHOCTL YMCHUA OIIPCACIIATL BHUIAbBI XUMHYECKON CBSI3U B OpraHHUYCCKHUX
COoeIMHEHUAX (OJIMHAPHBIC U KPaTHHIC);

C(i)OpMI/IpOBaHHOCTL YMCHUS NPUMCHATDH ITOJOKCHUA TCOPHUU CTPOCHUA OPraHUYCCKUX
BCIICCTB A. M. ByTJ'ICPOBa JJIA 00BsCHEHUS 3aBUCUMOCTH CBOMCTB BC€IICCTB OT UX COCTAaBa U
CTPOCHU:A, 3aKOH COXPAaHCHUA MACCHI BCIICCTB,

c(hOpMUPOBAHHOCTh YMEHHH XapaKTEpU30BaTh COCTaB, CTpOeHUE, (Quznueckue W
XHUMHUYECKHE CBOMCTBA THUIHYHBIX HpeﬂCTaBHTeHeﬁ Pa3JINYHbIX KJIACCOB OPraHUYCCKUX
BEIIECTB (METaH, 3TaH, dTWICH, NMPOMWJICH, aleTuieH, OyraaueH-1,3, metunOyraauen-1,3,
6CH30JI, MCTAHOJI, 9TAHOJI, STUJICHIJTINKOJIb, ITIMLICPHH, (1)€HOJI, AlCTAJIBACTU A, MYyPaBbUHAA U
YKCyCHasd KHCJIOTHI, TJIFOKO34a, Kpaxmall, OESJIJIK0JI034a, AMHWHOYKCYCHAaA KI/ICJIOTa),
WIUIFOCTPUPOBATE TCHCTUUYCCKYIO CBA3b MCKAY HHMH YpPABHCHHAMHU COOTBCTCTBYIOIINX
XUMHUYECKUX PEaKIMi C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

C(i)OpMI/IpOBaHHOCTL YMCHUA XapPAKTCPU30BATH HCTOYHUKHU YITICBOAOPOAHOI'O ChIPbA
(HedTh, TPUPOAHBIN Ta3, yIroyib), CIOCOOBI UX MEPEePaAdOTKH U MPAKTUYECKOE MPUMEHEHUE
IPOYKTOB MepepadOTKY;

C(i)OpMI/IpOBaHHOCTL yMCHI/Iﬁ IMPpOBOAUTDb BbLIYUCICHUA II0 XHMHUYCCKHUM YPABHCHUAM
(MaCCBI, O6’béMa, KOJIMYCCTBA MCXOOHOI'0 BCHICCTBA WJIM IMPOAYKTA PCAKIHNH IO M3BCCTHBIM
Macce, 06'I>éMy, KOJIMYCCTBY OJHOT'O M3 NCXOAHBIX BCUICCTB UJIN IIPOAYKTOB peaKHI/II/I);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMON 3HAHUH 00 OCHOBHBIX METOJAX
HAaY4YHOI'0 IIO3HAHUA, HCIIOJIB3YCMbIX B XHMHUHU IIPpU HU3YUYCHHUU BCHICCTB W XHUMHYCCKHX
SIBJICHUU (Ha6JIIOI[€HI/IC, HU3MCPCHUC, 9KCIICPHUMCHT, MO,IICJII/IpOBaHI/Ie), HCITOJIB30BATb
CUCTCMHBIC XHMHWUYCCKUC 3HAHUA OJIA TIPUHATHA pCIHeHI/Iﬁ B KOHKPCTHBIX JKHW3HCHHBIX
CUTyaluiaXx, CBA3aHHBIX C BEIICCTBAMU U UX IIPUMCHCHHUCM

c(hOpMUPOBAHHOCTh YMEHUN COOIIONATH MTPaBUJIa MOJIb30BAHUS XUMUYECKON MOCYION U
Ha60paT0pHI>IM O60py,Z[OBaHI/I€M, a TakKKC IIpaBUjia 06paHICHI/ISI C BCIICCTBAMU B
COOTBCTCTBHUH C HHCTPYKIUAMH I10 BBIIIOJTHCHUTO J'Ia60paTOpHLIX XUMHUYCCKUX OIIBITOB,

C(i)OpMI/IpOBaHHOCTL yMCHI/Iﬁ INIAHUPOBATH W BBIIIOJIHATH XUMHUYECKUU OKCIICPUMCHT
(HpeBpaHIGHI/I}I OpPraHNMYCCKUX BCUICCTB IIpU HAI'PCBAHUHU, ITOJIIYYCHHUC I3THUJICHA U HU3YUCHUC
cro CBOﬁCTB, Ka9CCTBCHHBLIC PCAKIMKU OPraHNYCCKHUX BCIICCTB, ACHATYpalUsd 0OelIKoB Ipu
Harp€BaHnu, LOBCTHBIC PCaAKIHUHU 66J’IKOB) B COOTBCTCTBHUHU C IIpaBHJIIaMU TCXHUKHU
0e30MmacHOCTH TpH  OOpalleHHd ¢ BEIIeCTBaMH U J1aOOpaTOPHBIM  0OOPYTOBAaHUEM,
NpCACTaBIIAThL PE3YJIbTAThl XUMHYCCKOI'O OJSKCIICPpUMCHTA B (bopMe 3aIlInucu ypaBHCHI/Iﬁ
COOTBCTCTBYIOIIIUX peaKuHﬁ n (bOpMYJIHpOBaTL BBIBOABI HA OCHOBC 3TUX PC3YJIbTATOB,

c(hOpMUPOBAHHOCTh YMEHHMM KPUTHYECKH aHAIU3UPOBATh XMMHUYECKYI0 WH(OpMaIuio,
MOJIy4aeMyl0 M3 Ppa3HbIX HMCTOYHUKOB (cpencTBa maccoBod wuHpopmanuu, WHTEpHET H
JIPYTHX);

c(hOpMUPOBAHHOCTh YMEHHUH COOJIIOIaTh MpaBWIa DKOJOTHUECKU IIeIecO00pa3HOro
INOBCACHHUA B 6BITy n pr,ZLOBOfI ACATCIIBHOCT B LCIIX COXPAHCHUA CBOCIO 3J0POBBA U
01<py>1<a}0mel71 HpPIpO,IIHOﬁ Cpcabl, OCO3HABATh OIIACHOCTb BOB,ZLGI)'ICTBPIH Ha JXUBBIC OPTaHNU3MbI
Ol'[peI[eJIéHHBIX OpraHruvYCCKUX BCIICCTB, IMOHHMAA CMbLICII ITOKA3aTCJIA HI[K, IIOSICHATH HaA



npuMepax CrnocoObl yMEHBIICHUS M MPEeIOTBpAIlEHHs] WX BpPEIHOTO BO3JEHUCTBHS Ha
OpraHu3M YeJIOBEKa;

ISt 00y4aroIIUXCsl ¢ OrPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbs: YMEHUE MPUMEHSATH
3HaHMS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHUN;

JUISL CJETBIX W CHA0OBUASIIMX OOYyYarONIMXCSA: YMEHHUE HCIOIb30BaTh peibedHO-
TOYEUHYI0 cucteMmy obo3HaueHuit JI. bpaiins s 3anucu xumMmuueckux Gopmyi.

11 KUIACC

[IpenmerHbie pesynbTaThl OCBOSHMsI Kypca «OOmas W HeopraHuvecKas XUMUs»
OTpaXkaroT:

c(hOpPMUPOBAHHOCTh MPEACTABICHUN: O XHUMHYECKOM COCTABIISIIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHUpA, POJIM XHMMHH B TO3HAHWUU SIBICHUM TPUPOIbI, B (DOPMUPOBAHUM
MBIIUICHUS. U KYJIBTYPbI JTUYHOCTH, €€ (PYHKIHOHAJLHOW TPaMOTHOCTH, HEOOXOIUMOM IS
pelieHrs TPaKTUYECKUX 3a7ad M DKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U MPUPOJTHOM CPEJIE;

BJIAJICHUE CHUCTEMOM XHUMHMYECKHMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOIINE
MOHATUS (XMMHYECKHM 2JIEMEHT, aToM, WU30TOI, S-, P-, d- 2JIEKTPOHHBIE OPOUTAIN aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM OOBEM, BaJICHTHOCTH, JIEKTPOOTPHUIIATEIIBHOCTh, CTEIIEHD
OKHCJICHMsI, XMMHUYECKasi CBsI3b (KOBAJICHTHAs, HOHHAs, MeTaJJIM4YecKas, BOIOpOIHAs),
KpUCTAJUIMYECKasi pEeIIETKA, THUIIBI XUMHUYECKUX pEaKIUi, pacTBOp, DJIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, MIEKTPOIUTUYECKAS AUCCOLUAIUSA, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW  peaklMy, XUMHUYECKOE€ paBHOBECHE); TEOPMU M  3aKOHBI  (Teopus
AIEKTPOJIMTUYECKON auccouuanuu, nepuonndecknui 3akoH JI. WM. MenneneeBa, 3akoH
COXpPAHEHHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPALICHUSI SHEPTUU MPU XUMUYECKUX
peaKuusix), 3aKOHOMEPHOCTHU, CUMBOJIMUECKUIN $3bIK XMUMHU, MUPOBO33PECHUECKUE 3HAHMS,
JIe)KaIMEe B OCHOBE NOHHWMAaHUS MNPUYMHHOCTH U CHUCTEMHOCTH XUMHUUYECKHUX SIBICHUH,
(haKTOJIOTUUECKUE CBEICHMS O CBOWCTBaX, COCTaBe, IIOJYYEHUH U  OE30MacHOM
UCIIOJIb30BAaHUM  BAKHEHIIUX HEOPraHMYECKUX BEIIECTB B OBITY W IPaKTUUYECKOU
JIeSATCIILHOCTH YEJI0BEKA;

c(OOPMUPOBAHHOCTh ~ YMEHMH  BBISIBJIATH  XapakKTEpPHbIE  MPU3HAKK  TOHSTHUH,
yCTaHaBIIMBaTh UX B3aUMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOIIME TOHSITUSA MPU ONMHCAHUHU
HEOPraHUYECKHUX BEIIECTB U UX MPEBPALLICHUN;

c(hOpMUPOBAHHOCTh YMEHHUH HCIIOJIH30BaTh XUMHUUECKYIO CUMBOJIMKY JJISI COCTABJICHUSI
dbopMysT BEIIECTB W yPaBHEHHH XHUMHUYECKUX PEaKIMi, CUCTEMAaTUYECKyI0 HOMEHKJATypy
(IUPAC) u TpuBHMajgbHblE Ha3BaHUS OTJCIbHBIX HEOPraHUYECKUX BEIIECTB (yrapHbIM ras,
YIJIEKUCTIBIN Ta3, aMMHaK, rai€Hasi u3BeCTh, HEraléHasi U3BECTh, MUThEBAsA COAA, MUPUT U
pyrue);

c(hOpPMUPOBAHHOCTh YMEHUM ONPEACNATh BAJICHTHOCTh U CTEIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOTO COCTaBa, BHUJ XHUMHUYECKOW CBSI3U
(KoBaJyieHTHAs, HIOHHAs, METAJNTNYECKAs, BOJOPOAHAs) B COSAMHEHUSAX, TUIT KPUCTAIITUNYECKON
pPEmETKM KOHKPETHOTO BeIeCTBA (aroMHas, MOJEKYJIsSIpHas, HOHHAs, MeTaJUTHYecKas),
XapakTep Cpelibl B BOJAHBIX paCTBOpPaX HEOPTaHUYECKUX COCIMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIWBAaTh MPUHAJICKHOCTh HEOPTraHUYECKUX
BEIIIECTB 10 UX COCTaBYy K ONPEACIEHHOMY KJIacCy/TpymIe COeAMHEHUHN (ITPOCThIE BENIECTBA —
METaJIJIbIl 1 HEMETAJIJIbI, OKCHJIbl, OCHOBAaHMS, KUCIIOThI, aM(OTEPHBIC TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHMH pAaCKphIBaTh CMBICH Iepuoaudeckoro 3akona J[. U.
MeHnneneeBa W JIEMOHCTPUPOBATh €r0  CHCTEMATH3UPYIOUIYIO, OOBSCHHUTCIBHYIO H
IIPOTHOCTHYECKYIO (PYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHUYECKHUX 31eMeHTOB 1—4 nepuonos Ilepuoguyeckoil CUCTEMbI XUMHUECKUX AJI€MEHTOB /1.
N. MenneneeBa, UCMOIb3YS MOHATHS «S-, P-, d-2JIEKTPOHHBIC OPOUTANINY, «IHEPTCTHUECCKHE
YPOBHU», OOBSICHSATH 3aKOHOMEPHOCTH W3MEHEHMsI CBOMCTB XMMHUYECKUX DJIEMEHTOB U MX
COCIMHEHUN 110 TiepuoAaM U rpynnam Ileproanyueckoil CUCTEMbl XUMUYECKUX J1eMEHTOB /I,
H. Menpeneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHYECKHUE
CBOMCTBA HEOPTraHMYECKUX BELIECCTB PA3JIMWYHBIX KJIACCOB, MOATBEPXKIATh CYILECTBOBAaHUE



TEHETHUYECKOM CBSI3M MEXAY HEOPraHMYeCKUMMM BEIIECTBAMH C TIOMOIIbIO YpPaBHEHHM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

c(hOpMHPOBAHHOCTh YMEHUS KJIACCUPUIIUPOBATH XUMUYECKHE PEAKIIUU 0 Pa3IUIHBIM
npu3HaKaM (YHUCIy W COCTaBy pearupyrollyux BEIIECTB, TEIIOBOMY 3 (hEeKTy peakiuu,
U3MEHEHHMIO CTETEHEW OKUCIEHHUS DJIEMEHTOB, OOpaTMUMOCTH pEaKlWH, YYacTHUIO
KaTajan3aropa);

c(hOpMHPOBAHHOCTh YMEHUU COCTABJISITH YPABHEHUS PEAKIUN pa3IMYHBIX THIIOB,
MOJIHBIE U COKpAIEHHBIE YpaBHEHHUS PEaKIMii MOHHOro OoOMEHAa, YYUThIBAasl YCJIOBUS, IPH
KOTOPBIX 3TU PEaKLUU UIYT /10 KOHLIA;

c(hOpMHPOBAHHOCTh YMEHHUN MPOBOJUTH PEAKIIMH, MOATBEPKIAIOIINE KauyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIECTB, pPACIO3HABaThb OMNBITHBIM IYTEM HOHBI,
NPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPTraHUYECKHUX BEIIECTB;

c(hopMUPOBAHHOCTH YMEHUM pacKpbIBaTh CYIIHOCTD OKHCJIUTEIILHO-
BOCCTAaHOBUTEIBHBIX PEAKIMH IOCPEJCTBOM COCTABJICHUS DJICKTPOHHOIO OajaHca JTHX
peakuuii;

c(hOpPMHPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCHMOCTb CKOPOCTH XUMHUYECKON peakiuu
OT Pa3JIUYHBIX (PAKTOPOB; XapaKTep CMEIICHHUS] XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTU OT
BHelHero Bo3aeicTBus (mpuniui Jle [llarense);

c(hOpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XMMHUYECKHE IMPOIIECChI, JeXKallue B
OCHOBE  IMPOMBIIUICHHOIO  IIOJYyYE€HHS CEPHOM  KHCIOThI, aMMHakKa, a  TaKKe
c(hOPMHPOBAHHOCTh MPEACTABICHUN 00 OOIIMX HAyYHBIX MPUHIHUIIAX W DKOJIOTHMYECKUX
npo0iieMax XMMHUYECKOTO MTPOU3BOJICTBA;

c(hOPMHPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYUCICHHUS C HUCHOJb30BAHHEM IOHSATHUSA
«MaccoBasi JI0Ji1 BEIECTBA B PAcTBOPE», OObEMHBIX OTHOIICHHM Tra3oB MPU XUMHUYECKHUX
peakIMIX, MacChl BEIIECTBA UM 00BEMA ra30B MO0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
Wi 00bEMY OIHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, TEIIOBOro 3 (dexTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUs MAcChl BELIECTB, PEBPAILECHHS U COXPAHECHUS DHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOIIONATh MTpaBuia MOJIb30BAHUS XMMUYECKON OCYION U
nabopaTopHbiM  00OpYJIOBaHMEM, a TaKKe TMpaBuia oOpalieHusi C BEUIECTBAMU B
COOTBETCTBHH C MHCTPYKIUSMH I10 BBITIOJHEHHUIO TA00OPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBHINOJIHATH XUMHUYECKUN SKCIIEPUMEHT
(pa3nokeHne TEepoKCHAa BOIOPOAA B NPHUCYTCTBUM KaTaju3aropa, OIpPEAeNIEHUE CpPeIbl
pPacTBOPOB BEIIECTB C IIOMOIIBI0 YHHUBEPCAIBHOTO HWHIAMKATOPA, BIHMSHUE Pa3JIMYHBIX
(aKkTOpOB Ha CKOPOCTb XMMHUYECKOW peakiM, peakiMi HOHHOrO OOMEHa, KaueCTBEHHBIC
peakuuu Ha cyiabdar-, kapOOHAT- W XJIOPHUI-aHUOHBI, HA KAaTHOH AaMMOHHUS, pEIICHHUE
AKCIIEPUMEHTAJIbHBIX 3a7ad o Temam «Mertamwib» u «HeMmeramibl») B COOTBETCTBUU C
NpaBUWIaMM TEXHUKH O€30MacHOCTH MpU OOpallleHUH C BEIIECTBAMU M JAaOOpaTOPHBIM
o0opyI0BaHUEM, MPEACTABISTH PE3YJAbTaThl XUMUYECKOTO HKCIIEpUMEHTa B (hopme 3amucu
ypaBHEHUI COOTBETCTBYIOIIUX peakuidl u (OpMyJIMpOBaTh BBIBOJBI HAa OCHOBE ATHX
PE3YJIBTATOB;

c(hOpMHPOBAHHOCTh YMEHHMIM KPUTUYECKH aHAIM3UPOBATh XMMUYECKYIO HUH(OpMAIHIO,
NOJy4aeMyl0 U3 pPa3HbIX HMCTOYHHMKOB (CpEACTBA MacCOBOM KOMMYHHKaluu, WHTepHET u
JPYTHX);

c(hOpMHPOBAHHOCTh YMEHUHN COOIIONaTh MpaBWjla 3KOJOTHYECKH 11eJIeCO00pa3HOro
NOBEICHUs] B OBITY U TPYAOBOM ACSATENBHOCTH B IIEJISIX COXPAHEHUS CBOEro 37I0POBbI U
OKpY’Karollell MPUPOJHON CpPebl, 0CO3HABATH OMMACHOCTh BO3/IECUCTBUS Ha HKUBbIE OPraHU3MBbI
ONpENENEHHBIX BEIIECTB, MOHMMas cwmblchn mnokazarens I[IJIK, moscHiATh Ha mnpumepax
crocoObl YMEHBIIIEHHUS W TMPEeNOTBpAIlleHHs] HMX BPEAHOIO BO3JEHCTBUA Ha OpPraHU3M
YEJI0BEKA;

1uisi 00y4aroIUXCsl ¢ OrPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbs: YMEHUE MPUMEHSTH
3HaHMS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHUN;

JUISL CHETBIX W CHA0OBUASIIMX OOYyYarONIMXCSA: YMEHHUE HCIOJIb30BaTh peibedHO-
TOYEUHYI0 cHucTeMy oOo3Hauenuii JI. bpaiins g1 3andcu  XuMuyeckux  (Gopmyi.



TemaTnueckoe mianuposanue 10 kiace

Konuye- DJIeKTPOHHbBbIE
Ne CTBO uudgpoBbie
Tema ypoka JleSITeILHOCTL YYUTES ¢ Y4eTOM
n/n 4acoB o0pa3oBare/ibHbIE
Beero pecypee NMPOrpaMMbl BOCTIMTAHUS
Pa3nen 1. TeopeTruueckne 0CHOBBI
OpPraHu4ecKoi XUuMHH.
IIpenmet oprannyeckoi xumuu (34) Bu6 1IOK
N noIuoTeKa - .
1 Beoaubiii nucrpykra no TB npn 1 H;ITI/IMI/IHyTIEa «3Hanus — cuitay (1 .09
https://myschool.edu.rw/ | JleHb 3HaHM)
padore B kabuHete xXumMuu. [Ipeamer
OpPraHUYeCKOM XUMHH, €€
BO3HUKHOBEHUE, PA3BUTHE U 3HAUCHUE
Bukropuna «3amutum mnanety» (16.09 —
Teopus CTPOEHHUS OPraHUYECKUX . [OK MexayHaponHbII 1€Hb OXPAaHbI 030HOBOTO
. . noIMoTeKa
2 coenuHeHuii A. M. Bymieposa, e€ 1 cIiost)
https://myschool.edu.ru/
OCHOBHBIE TOJI0KEHHUS
[IpencraBnenue o kiaccupukanuu
PaGora B rpynnax «Ilouemy mup HyKeH
oprannueckux BemiecTB. Homenkmnarypa bubmuotexa IIOK
3 1 mronsam» (21.09 - MexayHapoaHOMY JTHIO
(cucremarnueckasi) ¥ TpUBHAIbHbBIC https://myschool.edu.ru/ )
MUpa
Ha3BaHMs OPTraHUYECKUX BEIECTB P
Pasnen 2. Yruesonoponsi (134)
WNuTennexryanpHas pa3MuHKa «B ceTsax
4 IIpeneasHsble yriieBoaopoasb! (24) ! bubnmuoreka IIOK MHpOBO#i mayTHHBI (30.09 — Jlenb
AJIKaHbBI: COCTaB U CTPOECHHUE, https://myschool.edu.ru/ | UuTepuera Poccun)
TOMOJIOTHYECKHUH Psifg
5 Mertan 1 5TaH — npocTerme i bubnunoreka IJOK 12 oxtsabps 1748 rona oTKphLTach neppas

MMPpEACTAaBUTCIIN AJIKAHOB

https://myschool.edu.ru/

B Poccnu xumudeckast maboparopusi.

[IpeameTHas urpa «Hammm «Oparbs




MeHbIHe»» (4.10 — BcemupHslIii 1eHb
3aIIUThl )KUBOTHBIX )

HenpeneabHble yriieBoa0poabl:

bubmuotexa IIOK Munu-nexuus, nocssmeHHas [lokposy
6 aJIKeHbI, aJIKAIMeHbI, AJTKUHBI (64) .
N https://myschool.edu.ru/ [IpecssToii boropoaus: (14.10)
AJIKEHBI: COCTaB U CTPOCHHE, CBOICTBA
OTWJIEH U NPOINUIIEH — MPOCTEHNIINE bubmuorexa LIOK
7 P P H 23.10-Jenn Mons
MPEICTABUTENN ATKEHOB https://myschool.edu.ru/
IIpakTHyeckas padora Ne 1.
Bbu6moreka [IOK
8 «Ilomy4yeHue 3TH/IEHA M U3y4YeHHE ero KpoccBopaps! 1 pedychl 10 XUMUHU
. https://myschool.edu.ru/
coiicTB» UncTpykTaxk Th
Ankanuensl. byraauen-1,3 u
Y ’ bubauoreka [IOK PybOpuka «3HakOMUMCSI C HOBBIMU
9 meTminOyTtaaues-1,3. [lonyuenue
https://myschool.edu.ru/ npazgaukamMm» (8.11 — Jleas Cubupn)
CHHTETUYECKOTO KaydyKa M pEe3UHBI
AJIKUHBI: COCTaB U OCOOCHHOCTH
CTPOEHUS, TOMOJIOTUUECKHUN PSIA. bubnuoreka LIOK
10 N Munu-BukTOpHHa «L[BETOK 310pOBBSI»
AneThiIeH — MpOCTeHIINi https://myschool.edu.ru/
MIPEICTAaBUTEND aJIKUHOB
1 Brruncnenus no ypaBHEHUIO bubmuotexa IIOK
XUMHUUYECKON peakLu https://myschool.edu.ru/
VYerubiii xKypHait «OHU HYKOAIOTCS B
ApoMaTnyeckue yrieBoaopoasbl (24) 3amute» (29.11 — Jlens oOpa3oBaHus
bu6mmoreka [IOK
12 Apenbl: 6eH3071 1 Toayoll. TOKCHYHOCTh BcemupHoro ob1iectBa oXpaHsl
https://myschool.edu.ru/ .
apeHoB npuponsl; 30.11 — BceMupHslii 1eHb
3aIIUThl )KUBOTHBIX )
NudopmanimonHasi nATUMUHYTKa
I'eneTnueckas cBsI3b yIIIEBOJOPOIOB, bubmuotexa IIOK R
13 «Y3Haém umeHa repoen» (9.12 - Jlens
MpUHAISKAUX K Pa3IMYHbBIM KjlaccaM https://myschool.edu.ru/
I'epoeB OteuectBa B Poccun)
IIpupoaHbie HCTOYHUKH
YINICBOZOPOAOB U HX Nepepadorka (34)
bu6moreka [IOK
14 [IpuponHbie HCTOYHUKHU YTIIEBOJOPOIOB: «IIlyTouHasi XUMUs» -MUHUBUKTOPHUHA

NPUPOHBINA I'a3 U MOy THEIE HEPTIHbIC
ras3pl, HeThb U POAYKTHI €&

https://myschool.edu.ru/




nepepaboTKu

[IpupoaHbIe HCTOYHHUKH YITIEBOAOPOIOB:
MIPUPOJHBIN Ta3 U MOMYTHbIE HE(PTAHbIE

bu6mmoreka [IOK

15 raspl, HE(PTh U IPOIYKTHI €€
¢ pony https://myschool.edu.ru/
nepepabotku KonrpoabHas padora no
pazaeny «YrieBoaopoabh)
. bubnuorexa [IOK Munu-urpa «Jla 6ynet cset!» (22.12 —
16 O0001IeHre U cUCTEMaTH3alU 3HAaHUI & rpa «Jla oyn (
https://myschool.edu.ru/ JleHs sHepreTuka)
Pasnen 3. Kucioponconep:xamue
opranuveckue coequnenus (134)
bu6mmoreka [JOK
17 Cnuptbl. Denoub! (34)
https://myschool.edu.ru/
[IpenenbHbIE OHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoi. BogopoaHas cBs3b
PyOpuka «3HakoMUMCSI C HOBBIMU
npazgaukamu» (11.01 — Jlenp
MHOT0aTOMHBIE CIIUPTHI: STUJICHITIUKOIb bubmorexa [IOK
18 3aIOBETHUKOB W HAITMOHAIBHBIX TTAPKOB)
U TIULEPUH https://myschool.edu.ru/
@DeHOII: CTPOCHUE MOJIEKYJIBI,
. bubmorexa [IOK MuHUTYpHUP 3HATOKOB XUMHUH
19 ¢uznyecKue 1 XMMUYECKHUE CBOMCTBA,
https://myschool.edu.ru/ «XHMHUYECKAsS JTUXOPATKA»
MpUMEHEHNE
Aabaeruabl. Kap0oHoBbIE KHCI0THI.
20 Caoxnbie 3¢pupsl (74) bubmuoteka [IOK
Anpaeruapl: GopMaIbICTHI U https://myschool.edu.ru/
aneranbAerua. AIETOH
[To3naBarenbHast MUHYTKa «CKa3bl
OnHOOCHOBHBIE NPECIbHBIE
bubauoreka [IOK baxosa» (27.01 - 145 net co qus
21 KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U
https://myschool.edu.ru/ poxnenus [lasna [lerpoBruya
KCyCHast
YREY Baxosa, micarens (1879-1950))
IIpakTHyeckas padora Ne 2.
. . bubmuoreka [IOK
22 «CBolicTBa pacTBOpPa YKCYCHOM

kuca0Tb» UHcTpykTak Th

https://myschool.edu.ru/




CTCapI/IHOBaSI H OJICMHOBAas KHMCJIOTHI, KaK

bubmuoreka [IOK

PyGOpuka «3HameHaTeIbHbIC AaThDY

23 MPEACTABUTEIN BBICIINX KapOOHOBBIX
P P https://myschool.edu.ru/ (10.02 - nenp mamstu A.C. Ilymkuna)
KHUCIIOT
24 Mpi1a KaK CONU BBICHINX KapOOHOBBIX bubmuotexa IIOK
KHCJIOT, UX MOIOIIEE JehCTBHUE https://myschool.edu.ru/
Jlexumst — 6ecena «3npaBCTBYH,
yenoBek!» (12.02 - 215 jer co qus
poxxaenus Yapabia

Crnoxubie 2upbI KaKk TPOU3BOJHBIE .

bubnuoreka [IOK JdapBuHa, aHITIMICKOTO
25 KapOOHOBBIX KUCIOT. [ MapONn3 CIOKHBIX
o https://myschool.edu.ru/ €CTECTBOUCHBITATENIS, OCHOBOIIOJIOKHUKA
s3¢upon
p MaTEPHAITUCTUUECKOTO YUECHHUS O

IPOUCXOXKAECHNUHN KUBOTHBIX (1809-
1882))

26 Kupsl: runponus, npuMeHEHHE, bubnuoreka LIOK
Ouonoruueckas poiib )KUPOB https://myschool.edu.ru/

YriaeBoabl (34)

7 VYrieBozbl: COCTaB, KIaccuukanus. bubmotreka [JOK Konkypc «tOHbIe 3amuTHukd OTedecTBay
Baxwneriune npeacraBuTenu: NIHOKO3a, https://myschool.edu.ru/ (23.02 — Jlenp 3amuTHIKA OTEUECTBA)
dpykro3a, caxaposa
Kpaxman u nennrono3a Kak npupoaHbIe bubnmuoreka IIOK Ponesas nrpa «3tu TYILHMCTBIC

28 cosganus» (1.03 — BceMupHblii 1eHb
MOJIUMEPBI https://myschool.edu.ru/

KOIIICK)
KonTpoabnasi padora no pasueny BuGnnorexa LIOK Munu-nexuus «Bo3BpalieHue 10Mon»

29 «Kucaopoacoaep:xamue 18.03 - lenn Boccoequnenus Kpeima c

P P https://myschool.edu.ru/ ( uI[ a P
OpraHu4yecKue coeJuHeHUs Poccueit)
Pazjea 4. Asorconep:kamme Py6prka «3HAKOMUMCS C HOBBIMH

30 OpraHuyvecKue coeMHeHnsi. AMMHBI. bu6mmoreka [IOK npa3aaukamm» (21.03 - Jlens 3emutn;
Amunokuc0tbl. beakn (34) https://myschool.edu.ru/ 22.03 — BcemupHbIii JeHb BOIHBIX
AMWHBI: METHUJIAMHUH U aHUJIUH pecypcos)

AMMWHOKHUCIIOTHI Kak aM(oTepHbIE
bu6mmoreka [IOK
31 OpPraHUYeCKUE COCTUHEHUS, UX

OMOIOTHMYECKOE 3HAUEHHE. IlenTuas!

https://myschool.edu.ru/




1 benku xak npupoaHbie 1 bubnmuoreka IIOK [Ipenmernas urpa «Harma romy6as
BBICOKOMOJIEKYJISIPHBIE COCIMHEHMS https://myschool.edu.ru/ ianeta» (22.04 — Jlens 3emin)
Pa3znea 5. BoicokoMoJieKyasipHbIe
coenunenus. Ilnacrmaccer. Kayuykm.
bu6mmoreka [IOK
33 Bosokna (24) 1
https://myschool.edu.ru/
OcHOBHbIE IOHATUS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN
OcHOBHBIE METO/IBI CUHTE3a PyOpuka «3HaKoMHMCsl C HOBBIMU
N bu6mmoreka [IOK
34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM. 1 npazgHukaMmn» (24.05 —
https://myschool.edu.ru/ .
ITnacTMaccel, KayuyyKH, BOJIOKHA Me:x1yHapOIHBIA JE€Hb 3aII0BETHUKOB)
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

Koinye- JICKTPOHHBIE
Ne T CTBO 4aCOB I nu@posbIe
eMa ypoka ara
w/n yp o Iara 0GpazoBaTeIbH JlesiTeJIbHOCTD YYUTEJIsl C Y4eTOM
cero IUIaH aKkT
¢ BIe pecypes NporpaMMbl BOCIUTAHUS
Paznen 1. TeopeTrudeckne 0CHOBbI XUMHH.
Crpoenne aromoB. Ilepnoanyeckuii 3aKoH u
bubnuoreka
Ilepuoauyeckasi cucreMa XUMHYECKHX
LIOK [IaTumunyTKa «3Hanus — cunay (1
sementos JI.U. Menaeeesa (34) 1 05.09 .
. https://myschool.e .09 Jlens 3HaHMIT)
BBoanbiii nHcTpYKTaxk 0 Th npu padore B duru/
u.1ru
KaOuHeTe XUMHUM. XUMHYCCKUMN DJIEMEHT.
AtoM. DneKkTpoHHas KOH(UTypalus aTOMOB
[Iepnonnueckuit 3axoH u lleprnognueckas Bubnuoreka BukTtopuHa  «3amuTUM  IUIAHETY»
) cHUcTeMa XMMHUYECKUX aremMeHToB 1. . . 12.09 LIOK (16.09 — MexayHapoIHBIii  JEHBb
MeH ieneeBa, UX CBA3b C COBPEMEHHOI Teopueil ' https://myschool.e | ©XPAHBI 030HOBOTO CJ10%1)
CTPOEHUSI AaTOMOB du.ru/
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XHMHUYECKHUX 3JIEMEHTOB U UX COCIHMHEHUH I10 bubnnoreka
3 OK Pabota B mansix rpynmnax «Ilouemy
rpyniam 1 rnepuojaam. 3HaueHue
3 Py p 1 19.09 1 MHUp HYXeH jronsam» (21.09 -
IIEPUOANYECKOTO 3aKOHA U CUCTEMBI https://myschool.e
MextyHapOTHOMY JTHIO MUPA)
XUMHYECKHuX sneMeHToB J[.J1. MeHneneeBa B du.ru/
Pa3BUTUHU HAyKH
Crpoenue BemecTna (44) bubnunoreka
. HNuTennexryanbHas pasMuHka «B
Crpoenue BelecTBa. XUMUYECKas CBSI3b, €€ IIOK .
4 . 1 26.09 ceTsix MupoBoit maytunsl» (30.09 —
BU/IbI; MEXaHU3MbI 00PAa30BaHUS KOBAJICHTHOM https://myschool.e
Jens Mnatepueta Poccun)
cBs3u. BomoponHas cBs3b du.ru/
bubmoreka
BaneHTHOCTB. DIEKTPOOTPULIATEIBLHOCTb. OK [Ipenmernas urpa «Hamm «Opatbs
5 Crenenb okucneHus. BemecTsa MonekyasipHOro 1 03.10 a MeHbe»» (4.10 — BceMupHblii 1eHb
https://myschool.e
Y HEMOJIEKYJISIPHOTO CTPOCHHMS duru/ 3aIUTHI )KUBOTHBIX )
u.
6 [TonsiTue o nucnepcHbIx cucteMax. IcTUHHBIE 1 ! 10.10 Bbubnuoreka
KOJUIOUJIHBIE pacTBOPBI. MaccoBast 1omis ' HOK




BCIIICCTBA B paCTBOPC

https://myschool.e
du.ru/

Knaccudukanust 1 HOMeHKIIaTypa bubnanoreka
. JucnyT «Xeb — Bcemy rojoBay
HEOPTaHUYECKUX COCOTUHCHUU. I'eneTnueckas LHOK .
7 17.10 (16.10 — MexmyHapOAHBIA JEHD
CBSI3b HEOPTAaHMYECKHUX BEIIECTB, PA3THYHBIX https://myschool.e
xyie0a)
KJIaCCOB du.ru/
XumMnueckue peakuuu (64)
Kiaccudukanus XuMu4ecKux peakimii B bubmuoreka
B . MuHu-nexnus, mocesiieHnas J{aro
HEOPraHWYECKOM M OPraHUYECKON XUMUHU. 3aKOH LHOK .
8 24.10 Opranuzanuun O6weanHeHHbIx Haruit
COXpaHEHUs MacChl BEIIECTB; 3aKOH COXPaHEHUS https://myschool.e (24.10)
Y TIPEBPAICHHS] SHEPTUU TIPU XUMHUECKUX du.ru/ '
peakusax
bubnuorexa
9 CxopocTtsb peakiuu. O0paTuMble peakiuy. 0711 LIOK 3aHuMarenbHasi BUKTOPUHA
XUMHUYECKOE pABHOBECUE ' https://myschool.e «HemeTtamien)
du.ru/
IIpakTuyeckas padora Ne 1. «Biaussnue bubnuorexa
a3 IMYHbIX GAKTOPOB HA CKOPOCTH
o |7 battop P 1411 | HOK
XUMHYECKOH peaKkuum» https://myschool.e
Hucrpykrax Th du.ru/
DneKTpoauThueckas aucconuanus. [lonsitue o Bubnuorexa
1 BoJIOpoiHOM Mokazatene (pH) pactBopa. 2111 [IOK Munu-Buktopuna «L[BeTox
Peakuuu nonnoro oomena. ['maponus ' https://myschool.e 300POBBS»
OpPraHMYECKHX U HEOPTaHUYECKUX BEIECTB du.ru/
VYerubiii xypHan «OHU HYKAAI0TCS B
bubnuorexa
OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIINH. OK sammtey (29.11 — Jlenb 0O6pazoBanmst
12 [TonsiTHe 006 AMEeKTPOIN3E PacIiiaBOB U 28.11 1 BcemupHoro obiectBa oXxpaHsl
. https://myschool.e .
pacTBOPOB coneit duru/ npupozsl; 30.11 — BcemupHsbIi 1eHb
' 3aIUThI )KUBOTHBIX )
buGnuorexa
KoHTpo.IbHast pa6oTa mo pasaeny LOK NudopmanmonHast mATHMUHYTKA
13 05.12 «V3HaéMm nmena repoesy (9.12 - Ilenpb

«TeopeTuqeclme OCHOBBbI XUMHN»

https://myschool.e
du.ru/

I'epoeB OteuectBa B Poccun)




Pa3nen 2. Heopranuveckasi Xumus.

MetaJibl (64) bubmmoreka
14 Meramisl, ux nonoxenue B [lepuoanueckoit 12.12 LIOK «lyTouHass XuUMUsD) -
CHUCTEME XUMUYECKUX AemMeHToB []. U. https://myschool.e MUHHUBUKTOpPHUHA
MenneneeBa 1 0COOEHHOCTH CTPOCHHUS AaTOMOB. du.ru/
OO6mue Gpuznueckue CBOMCTBA METAJIOB
bubnuoreka
15 CrutaBbl METAJUIOB. DJIEKTPOXUMHUYECKUHN PSIT 19.12 IIOK Munu-urpa «la 6ynet cet!» (22.12
HaIpsHKEHUH METaJIIOB https://myschool.e — JleHb sHepreTHka)
du.ru/
XUMHYECKHE CBOMCTBA BAXKHEHIIINX METAJIJIOB bubmorexa
16 (HaTpuil, Kanuii, KaJabLyii, MATHUN, aTIOMUHUIA) 26.12 HOK
. https://myschool.e
H UX COeOUHEHHI duru/
Py6puka «3HakoMUMCs C HOBBIMU
bubnunoreka npazgaukamu» (11.01 — [enn
17 XHUMHUYECKHE CBOMCTBA XpOMa, MEIN U UX LIOK 3aII0BEIHUKOB M HAIIMOHAJIBHBIX
COCTMHEHUI https://myschool.e | mapkoB)
du.ru/
bubnoreka
13 XHWMHUYECKHE CBOMCTBA LINHKA, KEJe3a U UX LIOK MuHHATYpHUP 3HATOKOB XUMHUH
COeTUHEHUN https://myschool.e «XUMHYECKAS JIMXOPATKA»
du.ru/
IIpakTnyeckas padora Ne 2. "Pemenne Bubnuoreka
19 JIKCIEPUMEHTAJbHBIX 32/124 110 TeMe [IOK
«Metaiab»" https://myschool.e
Hucrpykrax Th du.ru/
HemeTtanuabl (94) Bubnuoreka [To3naBarenbHast MUHyTKa «CKa3bl
20 Hewmeramnnel, ux nonoxenue B [lepnonnueckon [IOK baxxosa» (27.01 - 145 net co aus
CHCTEME XMMHYECKHUX deMeHToB JI. H. https://myschool.e poxnenus [1asna [lerpoBruua
MenneneeBa u 0COOEHHOCTH CTPOCHHUS aTOMOB du.ru/ Bbaxxosa, mucarens (1879-1950))
)1 dusndecKrue CBONCTBAa HEMETAIOB. bubmoreka
Annorponus HeMeTaJlIoB (Ha mpuMepe I[MIOK




KHCIopoaa, cepsl, hochopa u yrnepoaa)

https://myschool.e
du.ru/

bubnnoreka
2 XHUMUYECKHE CBOMCTBA raJOr€HOB, CEPBI U UX LIOK Pybpuka «3HameHaTeIbHbIE TaThDy
COCMHEHUI https://myschool.e (10.02 - nenp mamstu A.C. [lymkuna)
du.ru/
bubnuorexa
” XuMHUYECKre CBOMCTBA a30Ta, pocodpa 1 ux [IOK
COeTUHECHUN https://myschool.e
du.ru/
Jlexuus — 6ecena «31paBCTBYH,
gyenoBek!» (12.02 - 215 et co qus
poxnaenust Hapab3a
bubmnoreka N
. JdapBuHa, aHIIHIICKOTO
XUMHUYECKHE CBOMCTBA yIIIepoia, KPEMHHUS M X [IOK
24 . €CTEeCTBOHNCITBITATEIS,
COEIMHCHUN https://myschool.e
OCHOBOIIOJIOKHHUKA
du.ru/
MaTepUaIMCTUUECKOTO YUSHHUS O
MIPOUCXOXKACHUH KUBOTHBIX (1809-
1882))
bubmnoreka
)5 [IpumeHeHne BaKHEUIIIUX HEMETAJUIOB U UX IIOK
COeIMHEHHNH https://myschool.e
du.ru/
O000I11IeHNE U CUCTEMATU3ALMUS 3HAHUH 10 TEME Bubnuoreka
Konkypc «HOHbIe 3amIMTHUKN
«Hemeramib»y. BeruucineHus o ypaBHEHUAM LIOK
26 . OteuecTBay (23.02 — JleHn
XAMUYECKUX PEAKIUA U TEPMOXUMHUYECKHE https://myschool.e
n 3amuTHUKA OTedyecTBa)
pacy€rnl du.ru/
IIpakTnyeckas padora Ne 3. «Pemenue bubnmumoreka
Ponesas urpa «9Tu nymucrteie
IKCIEPUMEHTAJIbHBIX 32/124 10 TeMe [IOK .
27 " " co3nanus» (1.03 — BceMupHblii 1eHb
Hemeranasl"» https://myschool.e )
KOILIEK
Hucrpykrax Th du.ru/
bubmnnoreka
Kontponbnas padora no remam «MeTtanibn
28 LHOK

n «HemeTamann

https://myschool.e




du.ru/

CBfI3bp HEOPraHMYECKUX U OPraHUYeCKHUX bubmmoreka
Munu-nexuus «Bo3BpalieHue
BemecTB (64) [HOK N
29 1 nomoit» (18.03 - [lenb
Heoprannueckue u opraHu4eCKUe KUCIIOTHL. https://myschool.e .
BoccoenuHenus: Kpoima ¢ Poccueit)
Heoprannueckne u opraHu4eCKre OCHOBAaHUS du.ru/
Bubamoreka Py6puka «3HakoMUMCSI C HOBBIMU
AMoTepHbIe HeOpraHMYEeCKUE U OpraHUYeCKUe
[IOK npa3aaukamm» (21.03 - Jlens 3emuu;
30 coequHeHus. [ eHeTnueckas CBsI3b 1 N
https://myschool.e 22.03 — BcemupHbIii JeHb BOIHBIX
HEOPraHUYECKUX U OPTraHUUECKUX BEIIECTB
du.ru/ pecypcoB)
. bubnanoreka
Posnb xuMuu B 06€CriedeHNH SKOJIOTHYECKOM, OK
31 SHEPTeTUYECKON U MUIIEBOM 0€3011aCHOCTH, 1 1 BukroprHa «3aHuMaTenbHass XUMHUS
https://myschool.e
Pa3BUTUU MEAUIUHBI
du.ru/
bubnanoreka
[Ipencrapnenns 00 0OMMX HAYYIHBIX MPUHIIAIIAX
. LIOK [Mpenmernas urpa «Harra romy6ast
32 MIPOMBITIUICHHOTO TTOJTYYSHUS BaXKHEHTITNX 1
https://myschool.e wianeta» (22.04 — Jlens 3emin)
BEILIECTB
du.ru/
Bubamoreka Py6puka «3HakoMUMCSI C HOBBIMU
OK opazgaukamm» (24.05 —
33 UYenoBek B MUpPE BEIIECTB U MAaTEPHUATIOB 1 1 P (V
https://myschool.e Mex1yHapOIHbIN I€Hb
du.ru/ 3aIIOBETHUKOB)
bubnanoreka
OK
34 XHMHS U 310POBBE YEIIOBEKA 1 i
https://myschool.e
du.ru/
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI' PAMME 34




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISI YYEHUKA

* Xumus, 10 knacce/ I'abpuensa O.C., OO1iecTBO ¢ OrpaHUYEeHHON
OoTBeTCTBEHHOCTHIO «J[PODAY; AkiimonepHoe oOmiectBo «M3aarenbeTBo
«IIpocseuieHue

» Xumus, 11 knacc/ I'abpuensia O.C., O611ecTBO ¢ OTpaHUUYCHHOM
0oTBeTCTBEHHOCTHIO «J[PO®DAY; AkiimonepHoe o01iectBo «M3aarenbeTBo
«IIpocseuieHue»

Beenure Bapuant

METOANYECKHUE MATEPUAJIBI IVISA YUUTEJIA

Bremute 1. O.C.I'abpuensn, [.I"JIpicoBa «Xumust Meronuueckoe nmocodue —
0a30BbIl ypoBeHBbY» - M.: JIpoda 2022 rop.

2. O.C.I'abpuensn, U.I.OctpoymoB, «O011as XMMuUs B TECTax, 3aja4ax,
ynpaxkHeHusx. 11 kimace» — M.: JIpoda, 2023 rog.

3. O.C.I'abpuensn, I[1.H.bepeskun, A.A.YmakoBa «Xumus 11 kimacc:
KonTposnbHbie U poBepoUHbIe paboTHl K yueOHUKY». — M.: JIpoda, 2021 1.
4. O.C.I'abpuensn, I.I'JIsicoBa, A.I'Benenckas «Xumus 11 kimacc:
Hacronpnas kuaura ais yuurens». Yacts 1 — M.: JIpoda, 2019 rog.

5. O.C.I'abpuensn, I.I.JIeicoa, A.I.BBenenckas «Xumus 11 knacc:
Hacronpnas kaura ais yuurens». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeton, U.I.OctpoymoBa «3agaun o XuMuu U
crocoObI ux pemeHus» - M.: «/lpoday, 2021rox.

7. B.I'. JlenucoBa «Xumus 11 kiacc nmoypodHsie IJIaHbI IO YYeOHUKY
O.C.T'abpuensina, I'.I".JIsicoBoit» - Boarorpan» Yuutens 2018rox.

8. M.A.Psa6oBa, Y.}JO.Hesckas, P.B.JIunko «Tectel mo xumuu 11 xnaccy, - M.:

Ok3ameH, 2019r.



9.9. O.C.I'abpuensn, M.I.octpoyM0OB «XUMHUYECKHUI SKCIEPUMEHT B ILIKOJIE

11 xmace»; - M.: Jlpoda. — 2019 rox.

HUPPOBBIE OBPASOBATEJIBHBIE PECYPCHI U PECYPCbI CETH
MHTEPHET

Beenaute Baenurtenannsiehttp://www.chemnet.ru ['azeta «Xumus» u cait
TUTSE YIUTeNs «S1 Uity Ha YPOK XUMUH

http://him.1september.ru Equnas xomnexuus [OP: IIpeameTHas kosuiekus
«XUMUS»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuUHbIE
skcriepuMenThl: xuMus. Komnekuust Poccuiickoro o0meo0pazoBarenbHOTO
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnuxbepoBoii

http://www alhimik.ru Becepoccuiickasi omumnuana mKkoJIbHUKOB M0 XUMUHU
http://chem.rusolymp.ru Oprannyeckasi XuMusi: JIEKTPOHHBIA YUCOHUK N5
CpEIHEN LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMUU: JIEKTPOHHBIN YUEOHUK
http://www hemi.nsu.ru OTKpBITBIN KOMIEIHK: XUMUS
http://www.chemistry.ru JlucraniimonHas o1umIMaa no XuMuu:

TEJIEKOMMYHHUKAIIMOHHBIA 00pa30BaTeNbHBINA TPOEKT



