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HOACHUTEJBHASA 3AIIMCKA

[IporpamMma no xuMuu Ha ypoBHE cpeHero o0iiero oopa3oBaHusi pa3paboTaHa HA OCHOBE
O®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06 ob6pa3oBanuun B Poccuiickoi
Oeneparnuu», TpeOOBaHUM K pe3yiabraTaM OCBOeHHsS deaepaibHOil  00pa3oBaTeIbHOU
nporpaMmbl cpeaHero obmiero oopazoBanus (POII COO), npeacrapineHHbix B DenepaibHOM
rocyapcTBeHHoOM oOpazoBarenbHoM cranaapre COO, ¢ yuétom KoHueniuu mnpenomaBaHus
yuyeOHOro npeamera «XUMHs» B 00pa3oBareibHbIX opraHuzauuax Poccuiickoit ®denepaumu,
peanu3yoIX OCHOBHBIE 00pa3oBaTeIbHbIC MPOrPaMMBbl, U OCHOBHBIX TOJIOKeHUH «CTpareruu
pa3Butus BocnuTaHus B Poccuiickoin @enepauun Ha nepuoxa no 2025 roga» (Pacnopsbkenue
[IpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3paboTKe MporpaMMmbl 1O XHMHUHU, K OIpPEACTICHUI0 OOIei
cTpareruu 00y4YeHUsl, BOCIUTAHUS U PA3BUTHUSL 0OYyYAIOUIMXCS CPEJICTBAMU yu4eOHOTO IMpeaMeTa
«Xumusy» st 10-11 kmaccoB Ha 06a30BOM YpOBHE COCTABUJIM KOHIIENITYaJIbHbIE TMOJIOKECHUS
OI'OC COO o B3auUMOOOYCIOBICHHOCTU 1IE€JIEH, COAEpKaHUs, PE3yJAbTaTOB OOyUYCHHUS U
TpeOOBaHU K YPOBHIO MOJITOTOBKHU BBIITYCKHUKOB.

Xumuyeckoe oOpa3oBaHuE, TOJy4aeMO€ BBITYCKHUKaMH  00IIe00pa3oBaTeibHOM
OpraHu3aluu, SBISIETCS HEOThEMJIEMOM YacTbl0o UX o0Opa3oBaHHOCTU. OHO  CIIYXHUT
3aBEpIIAIONIMM ATAllOM peain3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
IIEHHOCTEW, MPHUCYMHMX IEJIOCTHON CHCTEME XHMHYECKOTO O0O0pa3oBaHWA. ITH IEHHOCTH
KacaloTcsl MO3HAHUSI 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUSI U OOIIECH KYIbTYpbl
YeJIOBeKa, a TaKXKe HKOJOTMYEeCKHM OOOCHOBAaHHOIO OTHOILIEGHHMS K CBOEMY 370pOBbI0 U
NpUpoAHOM cpene. Peannsyercs xumuueckoe oOpa3oBaHue 0OyUYaIOMIMXCS HA YPOBHE CPETHETO
oO1iero 00pa3oBaHUsl CPEICTBAMU YYEOHOTO MpeaMera «XuMus», COAEpKaHUE U MOCTPOEHUE
KOTOpPOr0 OIpEAeieHbl B MIporpaMMe MO XUMUU € Y4ETOM crnenupuKd HayKu XUMUHU, €€
3HAYEHHUsSI B MO3HAHUU MPUPOIBI U B MAaTEPUATILHOM KU3HU OOIIECTBA, a TAKXKE C YUETOM OOIINX
1enel U NPUHIMIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbBI CPEHETO OOLIEro
oOpazoBanus B Poccuiickoit deneparuu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAaeT 0cOOYIO POJib B COBPEMEHHOM
UMBWIN3ALIMK, B CO3JJaHUU HOBOM 0a3bl MarepualibHOW KyJbTypbl. OHA BHOCHUT CBOW BKJIaJ B
dbopMupoBaHUE PAITMOHAIBEHOTO HAYYHOTO MBIIIUICHHS, B CO3/IaHHUE IIEJIOCTHOTO MPEICTABICHUS
00 OKpy’KaroIieM MHUpe KaK O €IMHCTBE MPHUPOJBI U YEIOBEKa, KOTOpoe GOpPMUPYETCS B XUMUHU
Ha OCHOBE MOHMMAHUS BEIIECTBEHHOIO COCTaBA OKPYXKAKOIIEr0 MUPA, OCO3HAHUS B3aMMOCBS3U
MEXIy CTPOCHHEM BEIIECTB, UX CBOWCTBAMH M BO3MOXXHBIMH 00JIACTSIMU MPUMEHEHUS.

TecHo B3auMOnmENCTBYS C JPYrMMU €CTECTBEHHBIMH HayKaMH, XHMHUS —CTaja
HEOTHEMJIEMO YacThl0O MHUPOBOWM KYJIBTYPHl, HEOOXOIMMBIM YCJIOBHEM YCIIECIIHOTO Tpyda M
KU3HU KaXJI0TOo wieHa oOmiecTBa. COBpeMEHHAsi XMMHs KaK Hayka CO3MJIaTeNIbHas, KaK Hayka
BBICOKMX TEXHOJIOTHH HaIlpaBIeHa Ha pelIeHUE MTOOAIBbHBIX MPOOJIEM YyCTOMYMBOTO Pa3BUTHS
YeJioBeUeCTBA — CHIPHEBOM, DJHEPreTHYECKOM, IHIEBOM, 3KOJIOTHYECKON Oe30MacHOCTH U
OXpaHbI 310POBBSL.

B coorBercTBUM ¢ OOmIMMHU IENSIMH U TPUHIMUIIAMU CPEIHEro oOIero odpa3zoBaHUs
conepxkanue npeaMera «Xumus» (10—11 kmaccel, 60a30BbIM YPOBEHDh N3YUCHUS) OPUESHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY OOYYalOIIHUXCs, HEOOXOMUMYIO UM s
BBIPA0OOTKM MHMPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOTO BKIIOYEHHUS B JKHU3HBb COIMYMA,
MPOAOIKEHHUST 00pa3oBaHUsl B PA3MYHBIX OOJIACTSAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C
XUMUEN.

CocrapnsomuMu  npeaMera «XuUMus» ABIAIOTCS 0a3oBble Kypchl — «OpraHuuyeckas
xumusi» 1 «OO011asi 1 HeOpraHUuYecKasi XUMHUs», OCHOBHBIM KOMITOHEHTOM COZAEPKaHUSI KOTOPBIX
SBJISIFOTCSI OCHOBBI 0a30BOM HAyKW: CUCTEMa 3HAHUI MO HEOPTraHUYECKON XUMUHU (C BKIIIOUEHUEM
3HaHUHN W3 00IIeH XMMUHN) U opraHndeckoi xumuu. dopmMupoBaHre TaHHOW CUCTEMBl 3HAHUN
Py HU3YyUYCHHH TIpeaMeTa o0ecTeurBaeT BO3MOXKHOCTh PACCMOTPEHHMSI BCEro MHOTr0o0pasus
BEILIECTB HA OCHOBE OOIIUX MOHSITUHN, 3aKOHOB M TEOPUN XUMUH.

CrpykTypa conepkanusi KypcoB — «Opranudeckast xumusi» u «O011as 1 HeOpraHudeckKast
XUMUs» chopMUpOBaHa B MporpamMMe MO XMMUU Ha OCHOBE CUCTEMHOTO IMOAXO0Ja K M3yUYCHHIO
ydeOHOro Marepuaja U OOyCIIOBJI€HAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUM Ha
ONPENCIEHHBIX TEOPETUUECKUX YpPOBHSAX. Tak, B Kypce OpraHM4ecKod XHWMHUHU BELIECTBA



paccMaTpUBaIOTCS Ha YPOBHE KJIACCUUYECKOM TEOPHHM CTPOCHHS OPraHUYECKUX COCIUHEHHM, a
TaKKe Ha YPOBHE CTEPEOXUMHYECKUX M 3JIEKTPOHHBIX MPEJCTABICHUN O CTPOCHUM BEIIECTB.
CBenenusi 00 u3y4aeMbIX B Kypce€ BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIIIEBOJOPOIOB 10
CJIIOXHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHUH. B Kypce opraHmdyeckoil XMMHHU MOJTy4YaroT
pazButue cOOPMHpPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIEro 00Opa3oBaHHUs IEPBOHAYAIIbHBIC
MPEACTABICHUS O XUMUYECKON CBSI3M, KiIaCCU(UKAITMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOWCTB BEIIECTB OT UX CTPOEHHUS], O XHMUUYECKOU PEAKIUH.

[lon HOBBIM yIJIOM 3peHus B mpeameTe «XuMus» 0a30BOT0 YPOBHS paccMarpuBaeTCs
M3YUYEHHBII HAa YPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHUsI TEOPETUUECKU Marepuan Hu
(hakTONIOrMYECKUE CBEICHUS O BEIIECTBAX U XMMHUYECKON peakunu. Tak, B 4aCTHOCTH, B Kypce
«OO011ast 1 HeopraHuyeckasi XuMHUs» OOyYaAOIIUMCS TPEAOCTABISETCS BO3MOXHOCTh OCO3HATh
3HAQUYEHHUE MEPHUOAUYECKOTO 3aKOHA C OOLIETEOPETHUYECKHX M METOAOJOTHYECKUX IO3UIIUM,
y0XKe MOHATh HCTOPUYECKOE M3MEHeHuEe (YHKUIUNA 3TOro 3akoHa — OT o0oOmaromend a0
OOBACHSIONIEH U MPOTHO3UPYIOIEH.

Ennnas cucrtema 3HaHUN O BaKHEHIMX BEIIECTBAX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX M
MIPUMEHEHHH, a TAK)KE 0 XUMUUYECKUX PEAKIUAX, UX CYI[HOCTH U 3aKOHOMEPHOCTIX MPOTEKAHUS
nonoyiHsieTrcss B Kypcax 10 w11 KjaccoB d3ieMEHTaMHU  COAEpP)KaHUSA, HMEIOIIUMHU
KYJIBTYpOJIOTUUYECKU M NPHUKIATHON XapakTep. OTU 3HAHUS CIOCOOCTBYIOT IOHHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMU HayKaMH, PAacKpbIBalOT €€ pojib B IO3HABAaTEIbHON U
MPAKTUYECKON JEATEITHPHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIMTAHUIO YBaXKEHHUS K MPOIECCY
TBOpYECTBA B 00JACTH TECOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHUH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOjIeMax, CBA3aHHBIX C XHUMHEH,
KPUTUYECKH OCMBICTUBATh MHGOPMAIIMIO U MPUMEHATH € 71l TOTIOJTHEHUS] 3HAHWH, pelieHus
MHTEJUIEKTYaIbHBIX U DKCIIEPUMEHTAJIbHBIX HMCCIIEIOBATEIbCKUX 3a7ad. B 1emom conepxaHue
y4eOHOTro mpenMera «XUMUs» JaHHOTO YPOBHS U3Y4YEHUS] OPUEHTHPOBAHO Ha (POPMUPOBAHUE Y
00y4Jaronuxcsi MEPOBO33PEHYECKOW OCHOBBI JIJII TOHUMaHUS (PrIocopcKkux Hiuen, Takux Kak:
MaTepuaibHOE €IMHCTBO HEOPTaHMYECKOTO U OPTaHMYECKOTO MHUPa, O0YCIOBIEHHOCTh CBOMCTB
BEIIECTB HMX COCTAaBOM M CTPOEHHUEM, I[I03HABAEMOCTb MPUPOAHBIX SBIECHHN MyTEM
AKCIIEPUMEHTA M pEHICHUS NPOTHUBOPEUYHII MEXIy HOBBIMH (aKTaMH U TEOPETUUYECKUMU
NPEANOChUIKAMH, OCO3HAaHHWE POJM XUMHUU B PEIICHUH SKOJOTUYECKHX MpoOJieM, a Takke
npo0sieM cOEepekeHUsT HPHEPreTHUYECKUX PECYPCOB, CHIPbS, CO3JaHUS HOBBIX TEXHOJOTUUA U
MaTepHuaoB.

B mane pemeHuss 3amad  BOCIUTAHMS, Pa3BUTHS M COIMATIM3alMU  OOydYarOIIMXCS
OPUHATBIE NPOrpaMMOM MO XHWMHHM MOAXOABl K OINPEACICHUIO CONEpPKAHUS M IMOCTPOECHUS
npeaMera mperycMarpuBaoT (pOpMUPOBAHHE YHUBEPCAIbHBIX YUEOHBIX NEWCTBUM, MMEIOIINX
0a30BO€ 3HAUYCHUE ISl PA3JIMYHBIX BUJOB JACSATEIBHOCTU: PEHICHUS MpoOieM, MOMCKa, aHaIn3a
u o0paboTrku wuHGOpPMAIUK, HEOOXOAUMBIX ISl MPUOOPETEHUS ONbITa MNPAKTUYECKOH U
UCCJIEI0OBATEIIbCKON JIEITEIIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TTO3HAHUHU XHUMUHU.

B npakTtuke npernonaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO 0011er0 00pa3oBaHus, TaK U
HA ypOBHE cpeaHero ooOmiero oOpa3oBaHHs, TIPU  OMNpPEACICHUU  COJEpKaTeIbHON
XapaKTEPUCTUKHU IMIeJIe HU3Y4YeHHUs MpeIMeTa HampaBlICHHEM TIEePBOCTENIEHHON 3HAYMMOCTHU
TPAAUIIMOHHO TIPU3HAETCA (POPMHUPOBAHHME OCHOB XHMHUYECKOM HayKM Kak o00JacTu
COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON EATCIIbHOCTH YEJIOBeKa M KaK OJHOro U3
KOMIIOHEHTOB MHUPOBOM KylIbTyphl. C METOAWYECKOW TOYKH 3pEHUs TaKOW TOAXOJ K
OTIpEeICTICHUIO TIeJIeH N3YUeHUs MPeMEeTa SIBISIETCS BIOJHE ONPABIaHHBIM.

CornacHO JaHHOUM TOUYKE 3pPEHUSl TJIaBHBIMU IEJSIMH HM3y4Y€HUs MpeaMera «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sIBISIFOTCS:

e (GopMHpOBaHHE CHUCTEMBl XMMHUYECKUX 3HAHMM Kak BaXKHEHUIIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHOW KapTHUHBI MHUPA, B OCHOBE KOTOPOMW JIeKAT KITIOYEBBIE TMOHSATHS,
dbyHIaMeHTalbHbIE 3aKOHbI M TEOPUU XHUMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHHE W
MMOHUMAHHE CYIIHOCTH JOCTYMHBIX OOOOIIEHU MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHUE C UCTOPUEH X PA3BUTHS U CTAHOBJICHUS,

e (GopMHUpOBaHUE W PA3BUTHUE MPEICTABICHUIN O HAYYHBIX METOAAX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKIMil, HEOOXOAUMBIX MJi MPUOOPETEHUS YMEHUW OPUEHTUPOBATHCA B



MHUpE BEIIECTB U XUMUUICCKUX SBICHUN, IMEIOIINX MECTO B MPUPOE, B IPAKTHUECKON U
MOBCEIHEBHOM KU3HU;

® pa3BUTHE YMEHUH U CIOCOOOB JEATEILHOCTH, CBSI3aHHBIX C HAOMIOACHUEM W
OOBACHEHUEM XHMMHUYECKOTO HKCIIEPUMEHTA, COONIOICHHEM TMpaBWi 0e30MacHOTo
oOpalleHus ¢ BeIeCTBaMMu.

Hapsiny ¢ aTiM, comepskaTenbHas XapaKTepHUCTHUKA TEJIed M 3a/1ad M3ydeHHs TpeaMeTa B
MporpaMme Mo XMMHUH YTOYHEHA B CKOPPEKTHUPOBAHA B COOTBETCTBHH C HOBBIMH IIPHOPUTETAMHU
B CHCTEME cpeaHero oOmiero oOpaszoBaHus. CeroaHs B MPENoJaBaHUU XUMHH B OOJIbIICH
CTeNIeHN OTHAETCS TPEANOYTCHUE TPAKTHYCCKOW KOMIIOHEHTE COJEpKaHHus OOy4deHWS,
OPHMEHTUPOBAHHOW Ha TOATOTOBKY BBITYCKHHKA 00mIe00pa3oBaTeIbHONW  OpraHU3alii,
BJIAJICIONIETO HE HA0OpOM 3HaHMM, a PYHKIMOHATBLHON T'PaMOTHOCTBIO, TO €CTh CIOCOOAMU U
YMEHUSIMUA aKTUBHOTO TMOJNYYCHHS 3HAHUN W MPUMEHEHUS X B PEATbHOW JKU3HU JIJIST PEIICHUS
MPAKTUICCKUX 3a]1ad.

B cBi3m c 3TUM TIpuM U3yYeHHMH TIpeaMeTa «XUMHUS» JOMHHHPYIOUIEe 3HauYCHUE
MpUOOPETAIOT TAaKKUE LIETU U 33]]a9d, KaK:

aganTanys  OOyJalIMMXCS K  YCJIOBHSM  JIMHAMHUYHO  Pa3BUBAIOIIETOCS  MUPA,
dbopMHUpOBaHUE WHTEJUICKTYaJbHO PAa3BUTON JUYHOCTH, TOTOBOM K C€aM0O0Opa30BaHUIO,
COTPYIHHMYECTBY, CaMOCTOSTEILHOMY TMPHUHSATHIO TPAMOTHBIX pEHICHUH B KOHKPETHBIX
’KU3HEHHBIX CUTYAIIUsX, CBSI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM;

dbopMupoBaHre y OOy4JarOUUXCA KIIIOUEBBIX HABBHIKOB (KJIIOYEBBIX KOMIIETCHITUH),
MMEIOIINX YHUBEPCATbHOE 3HAYCHHE JJI PA3THUHBIX BUIOB JACATEIHHOCTH: PEIICHUS TIPOOIIeM,
MOWCKa, aHalu3a M 00paboTku uHMOpMAIMK, HEOOXOMUMBIX I NPUOOPETEHUS OIbITa
NESTETbHOCTH, KOTOpas 3aHMMAeT BaKHOE€ MECTO B MO3HAHWW XMMHH, a TAKXKe JJIS OLICHKHU C
MO3UIUN  DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIHUSHHUS BEIIECTB W XUMHUYECKUX
IPOIECCOB HAa OPTaHU3M YeJIOBEKa U MPUPOTHYIO CPELY;

pa3BHUTHE TTO3HABATEIIHHBIX WHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
o0OydJaronuxcsi: CroCOOHOCTH CaMOCTOSITEIBLHO IMPUOOPETaTh HOBBIC 3HAHUSA 10 XUMHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHbBIE HH()OPMAITMOHHBIE
TEXHOJIOTUH JIJIs TIOMCKA U aHaJN3a y4eOHOW U HAYyYHO-MOMYISIPHON MH(OPMAIIMK XUMHUYECKOTO
COJIEpKaHNUS;

dbopMupOBaHHUE U pa3BUTHE Y OOYUAIOLIUXCS aCCOIMATUBHOTO W JIOTMYECKOTO MBIIUICHHUS,
HAOJFOIaTeIbHOCTH, COOpPAHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOJIHUMBI, B
YaCTHOCTH, TIPH [UTAHUPOBAHUH M [POBEICHHH XUMUYECKOTO SKCIICPHMEHTa;

BOCIIUTAHUE Y OOYydYarOIMXCs YOCHKAEHHOCTH B TyMaHHCTHYCCKON HANPAaBICHHOCTH
XUMHHM, €€ BaXXHOM pOIM B  pEIIEHUH TI00AJbHBIX MPOOJIeM  PalMOHAIBHOTO
IPUPOOTIONB30BAHUS, TIOMOMHEHUS JHEPreTUYECKUX PECYpCOB U COXpPaHEHUS MPHUPOIHOTO
pPaBHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEpPE)KHOTO OTHOIICHHS K TIPUPOJE U CBOEMY
3JI0POBBIO, & TAK)KE MPUOOPETCHHSI OIbITA MCIIONB30BAHUS TIOJYUYCHHBIX 3HAHUHN JIJIsT IPHHITHS
I'PaMOTHBIX PEIICHUN B CUTYAIUAX, CBI3aHHBIX C XUMHUYCCKUMH SIBIICHUSIMH.

B ydyeOHOM miaHe cpemgHero oOiero oopa3oBaHUs MpeAMET «XHUMHUs» 0a30BOTO yPOBHS
BXOJIMT B COCTaB MPEAMETHOMN 00acTn « ECTeCTBEHHO-HAYUHBIC TIPEIMETHIY.

OO0miee 9uCIO YacoB, OTBEAEHHBIX I W3YYCHHS XUMHUU, Ha 0a30BOM YPOBHE CpPETHETO
o011ero o6pa30BaHH51 cocTapmseT 68 wacos: B 10 kmacce — 34 waca (1 wac B Henento), B 11
KJIacce 34 gaca (1 qac B HEJIEITIO).



COAEPXAHUE OBYYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

TeopeTnuecKkue OCHOBbI OPraHUYeCKOM XMMHUHU

[IpenmeT opraHn4ecKOr XMMHUU: €€ BOSHNKHOBEHHE, PA3BUTUE U 3HAYCHUE B MOJIYyYECHUU
HOBBIX BEIIECTB W MarepuayioB. Teopusi CTPOCHHS OpPraHUYECKHX coeauHeHud A. M.
BytnepoBa, e€ ocHoBHble mnonoxkeHus. CTPYKTypHble (OPMYIbl OpPraHUYECKHUX BELIECTB.
T'omonorusi, nzomeprsa. XUMHUYECKasi CBA3b B OPraHUYECKUX COCIMHEHUSIX — OJHMHAPHBIE U
KpaTHBIE CBS3H.

[IpencraBnenue o  kiaccupukaluu  OpraHvMueckux  BemecTB.  HomeHknarypa
OpraHUYECKHUX COEJUHEHHM (cUCTEeMaThueckas) U TpPHUBUAJIbHBIC HA3BaHUS BAKHEHIIUX
MPEACTABUTEIICH KJIACCOB OPTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METO/IBI U3YYEHHUSI BEIECTB U UX MPEBPALICHUI: O3HAKOMIICHHUE C
oOpa3aMu OpraHM4ecKUX BEIIECTB M MaTepuajlaMyd Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYI
OpraHWYECKUX BELIECTB, HAOJIIONEHUE U ONUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB MO
MPEBPALICHUIO OPraHMYECKUX BEIIECTB MpH HarpeBaHuu (TUIaBICHUE, OOYITIMBaHUE W
ropeHue).

YriieBonopoasl

AJIKaHbBI: COCTaB M CTPOEHHE, TOMOJOTMYECKHMUA psAlx. MeraH W 3TaH — mpocreumue
MPEACTABUTENIN aJKaHOB: (U3MYECKHME WU XHMMHUYECKHE CBOMCTBA (peaklUHMH 3aMelieHus |
TOpPEHUs ), HAXOXKJAEHUE B MPUPOJIE, TOITYUYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOECHHUE, TOMOJIOTUUECKUM Psfl. DTUIIEH U MPONWIEH — NpocTeime
MPEICTAaBUTENN AJKEHOB: (PU3WYECKHE W XUMHYECKHE CBOMCTBA (pEakliu THIPUPOBAHUA,
rajoreHUpOBaHus, TUpaTaluy, OKUCICHHS U MOJIMMEPU3ALINHN ), TIOTYyUYECHHE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u metunOyraguen-1,3: cTpoeHue, BaKHEHUIINE XUMHYCCKHUE
CBOMCTBa (peakuus nonumepusanun). [lonyyeHue CHHTETUUECKOTO KayuyyKa U PE3UHBI.

AJNKUHBI: COCTaB ¥ OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKHMH psia. ALETUICH —
NPOCTEUINN TIPENCTABUTENh AaJKWHOB: COCTaB, CTpOEHHE, (U3MUYECKHE U XUMHUYECKUE
CBOMCTBA (peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUSA, TMApATAllii, TOPEHUs), MOyUYEHUE U
IPUMEHEHHE.

Apenbl. benson: coctaB, crpoeHue, (QuU3NYECKHEe UM XUMUYECKHE CBONCTBA (peakiuu
rajJoreHUpOBaHUS W HUTPOBAHHUA), MOJIYYEHUE W TPUMEHEHHE. Tonyon. cocmas, cmpoemue,
Qu3zuyeckue u xumuieckue ceoUCmsea (peakyuu 2ai02eHUpoO8aHUs U HUMpPOBAHUs,), NOYYeHUe U
npumenenue. TOKCMYHOCTh apeHOB. [eHeTnueckas CBSI3b MEXAY YIVIEBOLOPOIAMH,
NPUHAIIEKAIINMEI K Pa3JIMYHBIM KJIACCAM.

[IpuponHbie UCTOUHUKH YTIIEeBOAOPOAOB. [IpupoaHbIi ra3 U MONMyTHHIE HEPTSIHBIE Ta3bl.
Hedts u e€ mnpoucxoxknenue. CnocoObl mepepabOTKu HEPTH: TMEPEroHka, KpEeKUHT
(TepMuyeckuil, KaranuTuyeckuil), nuponus. [Iponykrel nepepadoTku HEPTH, UX MPUMEHEHHE
B IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yTosib U MPOIYKTHI €ro MnepepadoTKu.

DKCIEpUMEHTABHBIE METO/IBI U3YUYEHHUsI BEHIECTB U UX MPEBPALICHUI: O3HAKOMIICHUE C
oOpa3iamMu IiacTMace, KaydykoB U pe3uHbl, koiuiekiuu «HedTb» u «Yronby, MoaenupoBaHue
MOJIEKYJ YIJIEBOAOPOJIOB U TaJIOT€HONPOU3BOJAHBIX, MPOBEICHUE MNPAKTUYECKON pabOoThi:
MOJTyYCHUE ITUIICHA U NU3YUYECHUE €r0 CBOKCTB.

Pacuérnbie 3anaum.

Boluncnenus 1o ypaBHEHUIO XMMHYECKOW peakuuu (Maccbl, 0O0ObEMA, KOJIUYECTBA
HCXOMHOTO BEHIECTBA WJIM MPOJAYKTa pPEeaKlUH MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WK MPOAYKTOB PEAKIIUH).

Kucsioponcoaepxanue opranudeckue coeJMHeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHON W 3TaHON: CTPOCHHE, (PU3UYECKHE U
XUMUYECKUE CBOICTBA (pEaklUU C aKTUBHBIMU METAJJIAaMH, TaJOT€HOBOJOPOAAMHU, TOPEHHE),
NpUMEHEHHE. BomopoaHble CBA3W MEXAY MOJEKylaMH CHUpTOB. JlelcTBME MeETaHOna |
ATaHOJIa HA OPTraHU3M YEeJIOBEKA.

MHOroatoMHble CHOUPTHL. OTUICHIIMKOIb M TIJUUEPUH: CTpOeHUE, (GU3UYECKHE U
XUMUYECKHE CBOMCTBA (B3aUMOMICICTBUE CO IIEIOYHBIMUA METaJlaMHU, KaueCTBEHHAsl peaKIUs




Ha MHOTrOAaTOMHbIE CHUPTHI). JleiicTBUe Ha opraHu3M 4YenoBeka. lIpuMmeHeHue TUIEpUHA U
ATUJICHITTUKOJIA.

@deHoll: CTPOCHHE MOJICKYNbl, (PU3MUECKHEe M XUMHYECKHE CBONCTBA. TOKCMYHOCTH
¢denona. [Ilpumenenue denona.

Anpnerusipl U Kemowsl. DopManbAeTHUll, aleTalbJIeruj: CTpPOeHHE, (Qu3nuecKue u
XUMUYECKHE CBOICTBA (pEakiMu OKHCICHUS U BOCCTAHOBIICHMS, KAaYECTBEHHBIC PEaKIUM),
MOJIyYEHUE U MPUMEHEHUE.

OnHOOCHOBHBIE TIpe/ie/IbHbIE KAPOOHOBBIE KUCIOThL. MypaBbHHAsi U YKCYCHAasl KUCIIOTHI:
cTpoeHHe, (U3NYECKHE W XHMHYECKHE CBOMCTBa (CBOWMCTBA, OOIME IJIA Kjacca KHCIOT,
peakuus 3TepupuKaLm), MOIydeHUue U npuMenenne. CteapuHoBasi U OJIEMHOBAsE KUCIIOThI KaKk
MPEACTABUTENIU BBICIIUX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE IEUCTBHE.

Crnoxxnble 3(hUpBHI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['MAPONHM3 CIOKHBIX 3(QUPOB.
AKupsl. I'maponus xupos. [Ipumenenune xupoB. buonornueckas poib )KUPOB.

VYrieBoasl: cocTaB, KiIacCu(pUKAIKs yIeBOAOB (MOHO-, TU- U TToMcaxapuisl). [mroko3a —
POCTEUITNH MOHOCAXapHua: OCOOCHHOCTH CTPOCHHUS MOJEKYJbI, (PU3UUYECKUE W XUMUYCCKUE
cBolcTBa (B3ammoneiictBue ¢ rujgpokcugom menu(Il), oxucineHne aMMUadyHBIM PACTBOPOM
okcuma cepebpa(l), BoccraHOBIEeHHE, OpOKEHHWE TIIIOKO3bI), HAXOXKJACHHE B MPHUPOJE,
npuMeHeHue, ouonorudeckas poib. otocunTe3. OpykTo3a Kak H30MEP TITIOKO3BI.

Kpaxman u nemnonosa kak npupoansie noauMepbl. CTpoeHrne Kpaxmania U UEJUTHOI03BL.
®u3nuecKkre U XMMHUYECKUE CBOMCTBA Kpaxmala (TUIpOoJin3, KAU€CTBEHHAs pEaKIHsl C HOJIOM).

OKCNEPUMEHTAJIbHBIE METOAbl M3yUYEHHs] BEUIECTB M HMX IMPEBpAIICHUI: TPOBEICHUE,
HAOMOICHNE W ONMHUCAaHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHWE CHUPTOB, KAa4eCTBEHHBIC
peaKkiMu OJHOATOMHBIX CIUPTOB (OKUCIeHUE 3TaHona okcuaom meau(Il)), MHOroaroMHbIX
CIIUPTOB (B3auMoeHCcTBUE TiuiepuHa ¢ rugapokcuaoMm Menu(ll)), anpaernaoB (OKucIeHHE
aMMHadHbIM pacTBopoM okcuaa cepebpa(l) m rugpokcuaom wMenu(ll), B3ammopeiicTBue
Kpaxmana C HOJAOM), IMPOBEICHHWE NPAKTHUUYECKON paboThl: CBOWCTBA pacTBOpa YKCYCHOU
KHUCJIOTBI.

Pacuérnbie 3amaun.

Boruucnenuss 1mo ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00bEMA, KOJIMYECTBA
MCXOJTHOTO BEIIECTBA WM MPOAYKTAa PEaKIMU 10 HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WJIM MPOAYKTOB PEAKIIUH).

A3oTcoaepkalire OpraHn4ecKue COeIMHEHHS.

AMUHOKHCIIOTBI Kak am(OTepHble OpraHuveckue coeAuHeHus. Dusznyeckue WU
XUMHYECKHE CBOWCTBA AMUHOKUCIOT (Ha MpUMEpe MIUlKHA). buomornueckoe 3HaYeHHE
aMHUHOKHUCHOT. [lenTumasl.

benku kak MpUpoOIHBIE BBICOKOMOJCKYJsApHBIE coeauHeHus. [lepBuuHasi, BTOpu4Has u
TpeTUYHasi CTPYKTypa OeakoB. XHMHUYECKHE CBOWCTBAa OCJIKOB: THUJIPOJIU3, JCHATypalus,
Ka4eCTBEHHBIC PEAKIIUU HA OCIIKHU.

OKCIEpUMEHTAJIbHBIC METOJIbI M3YUYEHHUS BEIIECTB U MX NpeBpallcHUil: HaOIIoneHue U
OTMCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OCJKOB MpU HArpEeBaHUU, IIBETHHIC
peaxiuu OeJIKOB.

BbicokoMoJIeKyIsIPHBIE COeTUHEHUS

OCHOBHbBIC TOHSITHUS XUMHH BBICOKOMOJIEKYISIPHBIX COCIMHEHHUI: MOHOMEp, IMOJIHMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIUMEpHU3AllUU, CPEeAHss MoJIeKylnsipHass macca. OCHOBHBIC
METOJIbI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COSIUHEHUN — MOJIMMEPHU3ALINS U TTOJIMKOHISHCAITHSI.

DKCIEPUMEHTAJIbHBIC METOJIbI U3YyUEHHUS BEIIECTB U UX MPEBPAIICHUN: 03HAKOMJICHUE C
oOpasiaMu MPUPOHBIX U UICKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayYyKOB.

MexnpenmMeTHbIe CB3H.

Peanuzanust MeXnpeaMeTHbIX CBA3EH NMPU U3yYEHUM OpraHndeckor xumuu B 10 kmacce
OCYILIECTBIISIETCS YEepe3 HUCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHUM, TaK U
MOHSITUN, SIBISIONIUXCS CUCTEMHBIMHU [IJII OTIAEIBHBIX MPEIMETOB €CTECTBEHHO-HAyYHOIO
I[UKJIA.

OOuue ecTecTBeHHO-HAayYHbIe TOHATHS: SIBICHUE, HAy4yHbId (DAKT, TUMOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, KiIaccupukaus, NEePUOJUYHOCTh, HAONIONCHUE, HU3MEpPEHHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE.



@dusnka: marepus, HHEPrHsi, Macca, aroM, OJJIEKTPOH, MOJIEKyJla, SHEPreTUYECKUIl
YpOBEHB, BEIIECTBO, TEJIO, 00bEM, arperarTHoe COCTOSIHUE BEIIECTBA, (U3NYECKUE BEITUUUHBI U
€AUHUILBI UX U3MEPEHUS.

buonorus: knetka, opranusMm, Ouocepa, oOMEH BEIIECTB B OpraHusMe, (POTOCHUHTE3,
OMONIOTHYECKH aKTUBHBIC BelllecTBa (OCJIKU, YITIEBOIbI, KUPbI, (DEPMEHTHI).

I'eorpadusi: MuHepabl, TOPHBIE TOPO/IbI, MOJIE3HBIE UCKOTIAEMbIE, TOTLIUBO, PECYPCHI.

TexHonorusi: NuieBble MPOAYKThI, OCHOBBI PAllMOHAJILHOTO MUTAHUsI, MOIOIINE CPE/ICTBA,
JEKapCTBEHHbIE M KOCMETHYECKHE TMpenaparbl, Marepualbl U3 HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHNYECKASA XUMUA

TeopeTnueckue OCHOBBI XMMHUU

Xumuyeckut sneMeHT. AToM. Sapo aroma, H30TONBI. OIEKTPOHHass 000I0YKa.
DHepreTUYecKue ypoBHH, MOJYPOBHU. ATOMHBIE OpOUTalu, S-, p-, d- aneMenTsl. OcOOEHHOCTH
pacrpeesieHus: AIEKTPOHOB N0 OPOUTAIISIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
DJeKTpoHHas KOH(UTypalus aToMOB.

[lepuonnueckuit 3axkoH u Ilepuognueckas cucrema xumMudeckux saemeHToB JI. .
MenneneeBa. CBs3p NEPUOAMYECKOTO 3akoHAa W I[leprnonnueckod CUCTEMBl XUMHUYECKUX
anemeHToB [[. M. MeHaeneeBa ¢ COBPEMEHHON TEOPHUEN CTPOEHUS aTOMOB. 3AKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XHUMHUYECKUX DIIEMEHTOB M OOpa3yeMbIX HMMH HPOCTBIX M CIOKHBIX
BEIIECTB MO I'PYIIAM U MIEPUOAAM. 3HAUCHUE NTEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKasi CBsI3b. BHUIBI XUMHUYECKOW CBSI3U (KOBaJICHTHAs
HEMOoJIsIpHAsl M MOJIsIpHAasi, UOHHAsl, MeTajuindeckas). Mexanu3Mbl 00pa30BaHUs KOBAJIEHTHOU
XUMUYECKON CBsI3U (OOMEHHBIN M JOHOPHO-aKLENTOPHBIN). BomoponHas cBsizb. BaneHTHOCTD.
DnekTpooTpulareibHOCTh. CTeneHb okuciaeHus. MIoHbl: KaTHOHBI U @aHHOHBI.

BemtectBa MOJICKYISIDHOTO M HEMOJICKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSHCTBA COCTaBa
BemecTBa. THIBI KPUCTAUIMYCCKUX PEIIETOK. 3aBHCHMOCTH CBOWCTBA BCIICCTB OT THIIA
KPUCTAJINYECKON PEIIETKHU.

[TonaTue o gucnepcHeIX cucremax. VICTHHHBIE M KOJUIOMIHBIE pacTBOpPbI. MaccoBast 101s
BEILIECTBA B PACTBOPE.

Knaccudukamuss Heopranwmueckux coeauHeHuil. HomeHknarypa HeOpraHWYeCKHX
BellecTB. ['eHeTMUecKass CBA3b HEOPraHWYECKUX BELIECTB, NMPUHAICKAIUX K PA3IAYHBIM
KJlaccam.

Xumudeckas peaknus. Knaccudukanuss XUMHYECKUX PEAKIUA B HEOPTraHUYCCKOW W
OpraHUYECKOW XMMHH. 3aKOH COXPAHEHUSI MACChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBpaICHUs
SHEPIUM NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3nyHbIX (akTopoB. OOpaTUMBbIE pEaKIIUU.
Xumuueckoe paBHOBecue. DaKTOPBI, BIUSIONINE HA COCTOSHUE XUMHUYECKOIO PaBHOBECHS.
[Tpunumn Jle Ilarense.

OnexrponuTHudeckas auccouuanus. CunbHble U cialbie AMeKTponuTsl. Cpena BOIHBIX
pPacTBOPOB BEILLECTB: KUCIIAsl, HEUTpaJbHas, IEJIOUHAs.

OKHUCIHUTEIBHO-BOCCTAHOBUTEIILHBIE PEAKLIMH.

OKCIEPUMEHTAJIbHBIE METO/Ibl M3YyYEHHUS] BEUIECTB M UX IPEBPALICHUN: JEMOHCTpALUS
tabmun «Ilepuonuueckas cuctema xumuueckux sneMmeHtoB [[. V. MenneneeBa», uzydeHue
MoJIelell KpUCTAJUTMUYECKUX PEIIETOK, HAONIONEHWEe M ONHCAaHWe JAEMOHCTPALMOHHBIX U
7a00paTOpHBIX OMBITOB (pa3lioKeHHE MEPOKCHIa BOIOPOAA B MPHUCYTCTBUU KaTajau3aTopa,
ONpeJeNIEHUE CPeAbl PAaCTBOPOB BELIECTB C MOMOIIBIO YHHUBEPCAJIBHOIO MHAUKATOPA, PEAKLINUN
MOHHOTO OOMEHa), MPOBEACHUE MPAKTUYECKONW paboThl «BnusHue pa3inudyHbIX (AaKTOPOB Ha
CKOPOCTb XUMHYECKOU peaKIum.

Pacuértunie 3agaumn.

Pacu€Tel 1O ypaBHEHUAM XHUMHYECKHX pEaKIuid, B TOM YHCJIE TEPMOXUMUUYECKHUE
pacy€Thl, pacyE€ThI C UCMOIB30BAHUEM MOHSITHS «MACcCOBasl JOJISI BEILIECTBAY.

Heopranuueckasi xumus



Hewmerannel. llonoxxenue HemeramnoB B Ilepuonndeckol cucremMe XUMHYECKHUX
anementoB [[. M. MenneneeBa u ocoOeHHOCTU cTpoeHusi aromoB. Dusnueckue CBONCTBA
HEMETaJUIOB. AJIJIOTPOIUS HEMETAIIOB (Ha MpUMepe KUCIopoia, cepbl, hocdopa u yriaepoaa).

XUMUYECKUE CBOWCTBA BaXKHEUIHMX HEMETAJUIOB (TaJIOT€HOB, Cephl, a3zoTa, (ocdopa,
yriaepona HW  KPEeMHHs) U HUX COCIOMHEHUM (OKCHJIOB, KHCIOPOJCOACPKAIUX KHCIOT,
BOJOPOIHBIX COCTUHCHMUI).

[IprMeHeHne Ba)KHENIINX HEMETAIUIOB U UX COEMHEHUM.

Meramnsl. [lonoxenne MetamnoB B llepuonnueckoit cucreMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS dJIEKTPOHHBIX 000JI0YeK aTOMOB MeTasiioB. Ob1ue
¢uznyeckue cpoiictBa MeTauioB. CIJIaBbl METAJUIOB. DNEKTPOXUMHUYECKUM Psii HANPSKEHUN
METAaJJIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX METAUIOB (HATpUi, Kajlui, KaJbIUi, MarHui,
aJIFOMUHUM, ITUHK, XpPOM, JKeJIe30, MEJIb) U UX COCTMHEHUM.

OO6mue crmocoOb! MoTyYeHHsI METAIIOB. [I[puMeHeHEe METaIlJIOB B OBITY U TEXHUKE.

OKCIIepUMEHTAIbHBIE METOJbl H3yYEeHHMS BEHIECTB M HMX MPEBpAIlCHUN: H3yYCHUE
KOJUIEKIIMM «MeTasuibl U CIUIaBbl», 00pa3IOB HEMETAJJIOB, PEIICHUE 3KCIEPUMEHTAJIbHbBIX
3a7a4, HaOJIOJEHWE ¢  ONHWCAaHWE JIEMOHCTPALIMOHHBIX U  JJTA0OpPaTOPHBIX  OMBITOB
(B3auMopelCcTBHE TUIPOKCHAA AJIOMUHMS C PAacTBOpPaMU KHCJIOT U IEJ0Yeil, KayeCTBEHHbBIC
peaKIMM Ha KaTHOHBI METAJIJIOB).

PacuétHblie 3anaun.

Pacuérel mMacchl BemiecTBa WM 00BbEMA Ta30B IO HM3BECTHOMY KOJHWYECTBY BEIIECTBA,
Macce Win 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, pacuéThl Macchl (00BEMa,
KOJIMYECTBA BEILIECTBA) MPOIYKTOB PEAKIIMH, €CJIM OJTHO U3 BEIIECTB UMEET MPUMECH.

XHUMHSA ¥ )KM3Hb

Ponb xumuu B oOecrieueHNH IKOJIOTHUECKOM, YHEPTETUUSCKONW M TTUIIIEBON O€30MMacHOCTH,
pa3BUTHUU MeAUIMHBL. [lOHATHE O HAyyHBIX METOJAxX ITO3HAHUS BEIIECTB M XUMHYECKUX
peaKuid.

[IpencraBnenus 00 OONMMX HAyYHBIX NPUHIUMIAX I[IPOMBIIUICHHOTO IOJTYYCHHS
Ba)KHEUIIINX BEIIECTB.

UenoBek B MHUpE BEILIECTB U MATEPUAJIOB: BAXKHEHIIME CTPOUTENIBHBIE MaTepHUallbl,
KOHCTPYKIIMOHHBIC MaTepualibl, KPacku, CTEKJIO, KEepaMHKa, Marepuajbl JJisi SJICKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHMUCCKHE ¥ MUHEPaAJIbHbIC yI0OpEHUS.

XuMHUS W 30pOBhE YEJIOBEKA: IMpaBWiia HCHOJb30BAHUS JICKAPCTBEHHBIX IpenapaTos,
nmpaBuia O€30MMaCHOTO MCTIOIB30BaHUS MPENapaToB OBITOBOM XUMUU B TIOBCEIHEBHOM JKU3HU.

MexnpenMeTHbIE CBSI3H.

Peanuzanusi MeXXNpeIMETHBIX CBSI3CH MPU M3YYEHUHU OOIIEH U HEOPTraHWYECKOW XUMHUHU B
11 Kkmacce OCYIIECTBISIETCS 4Yepe3 HCIONb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
NOHATHM, TaK W TIOHATHH, SBISIONIUXCS CHUCTEMHBIMU IS OTHAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAy4YHOTO 1IUKJIA.

OO6mue ecTecTBEHHO-HAYUYHbIE TOHSATHSA: HAy4YHBIM (aKT, TUIOTEe3a, 3aKOH, TEeopusl,
aHaliM3, CHHTE3, Kiaccudukaius, TEePUOJUYHOCTh,  HAOIIOACHUE,  DKCIICPUMEHT,
MOJIEIMPOBAaHUE, UBMEPEHNUE, SIBJICHUE.

®dusuKa: Marepus, dHEPrusi, Macca, aroM, 3JIEKTPOH, MPOTOH, HEWTPOH, MOH, M30TOII,
PaIMoOaKTUBHOCTb, MOJIEKYJIAa, SHEPIeTUYECKUN YPOBEHB, BEIIECTBO, TEI0, 00BEM, arperaTHnoe
COCTOSIHUE BeleCTBa, (PU3NUECKUE BEIMYUHBI U €UHUIIBI UX U3MEPEHHUsI, CKOPOCTb.

buonorusi: kimetrka, opraHu3M, 3KOCHUCTeMa, Ouocdepa, MakKpo- U MUKPOIIEMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OpPraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIBI, MTOJIE3HBIE UCKOTIAEMBbIE, TOTLIUBO, PECYPCHI.

TexHomorus: XHMUYECKas MPOMBIIIIEHHOCT, MeTaJuTyprus, MIPOU3BOJICTBO
CTPOUTENbHBIX MaTepualioB, CEJIbCKOXO3SIMCTBEHHOE MIPOU3BOJICTBO, MUIEeBast
MPOMBIIIIIEHHOCTh, (papMaleBTUUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJACTBO KOCMETHYECKHUX
MPENapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pPUaJIOB, SJIEKTPOHHAS TPOMBIIIEHHOCTD,
HAHOTEXHOJIOTHUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INTPOI'PAMMBLI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOEHHUS OO0yYarolIMMUCS
MpOrpaMM CpeTHETO O01Iero 0Opa3zoBaHus (JTUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM ).
HayuHo-meTonuueckoil OCHOBOW JUisi pa3pabOTKH IUIAHUPYEMBIX PE3YJIBTaTOB OCBOCHUS
MpOrpaMM CPeJTHETO OOIIEro 00pa3oBaHUs SIBISIETCA CUCTEMHO-IESITEIbHOCTHBIN MOAXO/.

B coorBeTCcTBMH C CHUCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JHUYHOCTHBIX
pEe3yJIBTaTOB OCBOCHUS MpeaMeTra «XUMHUsS» Ha YPOBHE CpEIHEro oOmiero oOpa3oBaHUs
BBIJICJICHBI CIIEIYIOIIME COCTABIIAIOLINE:

OCO3HaHWE OOYYAIOIIUMHUCS POCCUHUCKOM T'PpakAaHCKOW MIASHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEAEIIEHHUIO;

HaJIMYue MOTUBALIMU K 00YUYEHUIO;

L[eJICHANIPABIICHHOE Pa3BUTUE BHYTPEHHUX YOEXKICHUHN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTE U UCTOPUUECKUX Tpaguluii 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh U CHOCOOHOCTH OOYyYarolIUXCSl PYKOBOJCTBOBATHCS B CBOEH JIESITEIBHOCTH
LIEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMHM, MIPUCYLIMMH LEIOCTHOM CHCTEME XHWMHYECKOTO
o0pa3oBaHus;

HaJIMYue MPaBOCO3HAHUSI IKOJOTMYECKOM KYIBTYphl M CIOCOOHOCTH CTaBUTh LIEJIU U
CTPOUTH )KU3HECHHBIE ILJIaHBI.

JIMYHOCTHBIE PE3YNIBTATBI OCBOEHHS IpEAMETa «XHUMUS» JOCTUTAIOTCS B EIUHCTBE
y4eOHOW ¥ BOCIHTATEIBHOW MAESATEIBHOCTH B COOTBETCTBHUM C T'yMaHHUCTUYECKHMH,
COLMOKYJIBTYPHBIMHM, JyXOBHO-HPABCTBEHHBIMM LIEHHOCTSMU W WACAIAMU POCCUNCKOTO
TPaKJAHCKOTO OOINEeCTBa, MPUHSATHIMH B OOIIECTBE HOPMAaMU W TIPaBHJIAMU TOBEACHMUS,
CIIOCOOCTBYIOIIIMMHU  TIPOIIECCaM  CaMOIO3HAHHWSA, CaMOpPa3BUTUS W HPABCTBEHHOTO
CTAHOBIICHUSI IMYHOCTH O0YYarOITIXCA.

JIndHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMUs» 0TpaxaroT CHOPMUPOBAHHOCTh
ONbITa [O3HABATENBHON M MPAKTHUYECKON NESITENBHOCTH OOYYAaIOIIMXCA IO pealn3aluu
NPUHSTHIX B 00IIECTBE IIEHHOCTEN, B TOM YUCJIE B YaCTHU:

1) rpa’KaIaHCKOr0 BOCIIUTAHUS

OCO3HaHUS 00YYaIONIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, YBAKCHUS
K 3aKOHY U MPABOIOPSAIKY;

IPENCTABICHUSI O COLMAIBHBIX HOpPMAaxX M NIpaBUJIaX MEXJIMYHOCTHBIX OTHOLIEHHUW B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIbHOCTH TIPH CO3JaHUM Y4eOHBIX
IPOEKTOB, PpEIICHWH Y4YeOHBIX M T[IO3HABATEIBHBIX 3aJla4, BBIMOJHEHUH XUMUUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTM TIOHMMAaTh W NPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U apryMEHThI
JIPYTUX TP aHAJIU3E PA3TMYHBIX BUJIOB YUeOHOH AESTENbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHUS:

IEHHOCTHOT'O OTHOIICHUSI K HUCTOPUYECKOMY M HAyYHOMY HACIEIUI0 OTECYECTBEHHOM
XUMUU,

YBaXECHHUS K IPOIIECCY TBOPYECTBA B 00JIACTU TEOPUU W MPAKTHYECKOTO MPUMEHCHUS
XUMHUHU, OCO3HAHUS TOTO, YTO JIOCTWKEHUSI HAYKH €CTh PE3yJbTaT IJIUTEIbHBIX HAOIIOIESHUM,
KPOIOTJIMBBIX SKCIEPUMEHTAJIBHBIX IIOUCKOB, IIOCTOSHHOTO TPY/Ja YYEHBIX U MPAKTUKOB;

WHTEpECa W I[I03HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U TMOCICAYIONIEM aHAJIU3E
uH(OpPMAIIUU O TIEPEAOBBIX JOCTHIKEHUIX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOTO CO3HAHMUSI, STUYECKOTO TTOBE/ICHUS;

CIIOCOOHOCTH OIIEHUBATh CHUTYyallud, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMHU, WU
NPUHUMATh OCO3HAHHBIE PEUICHMS, OPUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEACHUE WM IIOCTYNKH CBOMX TOBAPUILEN C ITO3ULIHUHN
HPABCTBEHHBIX U MTPABOBBIX HOPM M OCO3HAHUE MOCJEACTBUI ITUX MOCTYIIKOB,;

4) gpopMuUpPOBaHUA KYJIbTYPbI 310POBbSI:



MOHUMAaHMS EHHOCTEW 370pOBOr0 M 0€30macHOro 00pas3a >KHU3HU, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (hHU3UYECKOMY U TICUXUYECKOMY 3710POBBIO;

coOMofieHUsl MpaBmil 0€30MacHOr0 OOpallleHus C BEIIECTBAMH B OBITY, MOBCEIHEBHOM
KU3HU U B TPYIOBOU JIEATEIIBHOCTH;

MOHUMAHMS [IEHHOCTU NpPaBUJl MHAUBHUAYAJbHOTO U KOJUIEKTMBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYaAIUSIX, YTPOKAIOIINX 310POBBIO U )KU3HU JTIONEH;

OCO3HAHHUSI TOCJEICTBUN W HENPUATUS BPEAHBIX NMPUBbIYEK (yHOTpeOIEHUS aJIKOTOJs,
HapKOTHKOB, KypEeHHUSI);

5) Tpyn10BOro BOCIMTAHUS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATEIbCKON JE€ATEIbHOCTH,
0O0I1IECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUJIAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE B PEIICHUU MPAKTUYECKUX 3aJlad COIUAJIbHOMU
HaIpaBJIECHHOCTH (B paMKax CBOETrO Kjacca, IIKOJIbI);

WHTEpECa K MPAKTUICCKOMY M3YYCHHIO MPOodecCHil pa3IndHOTO POjaa, B TOM YHCIE Ha
OCHOBE ITPUMEHEHUS TPEAMETHBIX 3HAHUN M0 XUMUH;

YBaXEHUS K TPYLY, JIOISIM TPYJa U pe3ylbraraM TPYIOBOM NeATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUAYAJHHOW TpPAaeKTOpUH OOpa3oBaHUS,
Oymymeii mpodeccun | peanu3alid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMHUH, THTEPECOB U MOTPEOHOCTEN 00I1IECTBA;

6) 3K0JI0OrM4eCcKOro BOCIIUTAHUS :

DKOJIOTUYECKH  I1e71IeCO00pa3HOr0  OTHOIIEHWS K  TMPUPOAE, KaK  HCTOYHHUKY
CYILLECTBOBAHUS KM3HU HA 3E€MJIE;

NOHMMAaHUS  TIO0AJBLHOTO  XapakTepa  JKOJOTHMYECKUX  MpoOsieM,  BIUSHUSA
AKOHOMHMYECKHX MPOLECCOB HA COCTOSIHUE MTPUPOAHOMN U COLIMATIBLHOM CpEbl;

OCO3HAHUS HEOOXONMMOCTH HWCIOJIb30BAHUS JOCTWIKEHUN XUMHUHU JUISI pEeIIeHUs
BOIIPOCOB PAI[MOHATBHOTO MPUPOAONOIb30BaAHUS;

AKTUBHOT'O HENPUATUSA JECUCTBUN, MPUHOCIIIUX BPEIl OKPYXKAIOIIEH MPUPOAHOU CpeEle,
yYMEHUS IIPOTHO3UPOBATH HEeOJIaronpusi THIC AKOJIOTUYECKUE MOCJIEACTBHUS
MPEINPUHUMAEMBIX JEUCTBUN U MPEAOTBPALIATh UX;

HaJM4Yusl Pa3BUTOrO SKOJIOTUYECKOTO MBIIIJIEHUS, 3KOJIOTMYECKOM KYIBTYpbl, ONBITA
NEATEIbHOCTH  SKOJIOTMYECKOM HalpaBI€HHOCTH, YMEHHUS PYKOBOACTBOBaTbCS HWMH B
MO3HABATEJIPHOM, KOMMYHMKATUBHOM U COIMAJIIBHOW TPAKTHUKE, CIIOCOOHOCTH WM yMEHHUS
AKTUBHO MIPOTUBOCTOSITH HJICOJIOTUU XeMO(p OO H;

7) HEHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAaHUs CHEIU(UKA XUMUU KaK HayKu, OCO3HaHus e€ poiu B (PopMUpOBaHHU
pallMOHAJILHOTO  HAyYHOTO  MBIINUICHUS, CO3JIaHUM  IIEJIOCTHOTO  TPEJACTABICHUS 00
OKpY)KalIlleM MHPE KakK O €IWHCTBE MPUPOALI U YEJIOBEKa, B TO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUH MPoOJIeM COXPaHEHUS MPUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHH JJIi COBPEMEHHOW IMBWIM3ALIUM: B €€
T'YMaHUCTUYECKON HAIPaBJIEHHOCTH U BaXXHOU POJIU B CO3JIaHMM HOBOW 0a3bl MaTepualibHOU
KYJABTYpbI, pEIICHUU TI00albHBIX MPOOJEM YCTOMYMBOTO Pa3BUTHUSI YEJIOBEUECTBA —
CBIPbEBOM, HSHEPreTUYECKOM, MUINEBOM W DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTHU
MEJIUIIMHBI, 00ECTIEUeHUH YCJIOBHM YCIICIIHOTO TPY/Ia U DKOJIOTUYECKU KOM(OPTHOU KU3HU
Ka)KJIOTO WieHa OOIIeCTBa;

€CTeCTBEHHO-HAyYHOW TI'pPaMOTHOCTHU: IIOHUMAaHUSI CYIIHOCTH METOIOB TIO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIL30BaTh MOJy4aeMble 3HAHUS
JUIST aHaiu3a W OOBSCHEHUS SBICHHUM OKPYXKAIOIIET0 MHUpa W MPOUCXONAIMIMX B HEM
U3MEHEHUN, YMEHHMs Jejarh 0OOCHOBaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4yHBIX (DaKTOB U
UMEIOIINXCS TAHHBIX C LEJbI0 MOJYYSHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOIb30BaTh XWMHUUYECKUE 3HAHUS [JI1 PEIICHUS
po0JIeEM B peaJIbHBIX )KU3HEHHBIX CUTYAIUSIX;

WHTEpECa K MMO3HAHUIO U UCCIIEIOBATEILCKOM AESATEIbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTHM K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa3OBaHMIO, K
AKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAHUM MO XUMUU B COOTBETCTBUU C KUZHEHHBIMU
NOTPEOHOCTIMU;



MHTEpeca K OCOOEHHOCTSM Tpyda B pa3iuuHblXx cdepax mnpodeccroHanibHON
eSS TEITbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yabTaTbl OCBOCHHS YYE€OHOTO MNpeameTa «XUMHUS» Ha ypOBHE
cpeaHero o01ero 00pa3oBaHus BKIIOUYAIOT:

3HaYUMBbIE UIsI (POPMUPOBAHUS MHUPOBO33pPEHUST OOYYAIOIIUXCS MEKIUCUUIIIMHAPHBIE
(MexXnpeaMeTHbIE) OOIICHAYYHbIE MOHATHUSA, OTPAKAIOIINE IEJIOCTHOCTh HAyYHOH KAapTHUHBI
MHUpa U cnenupuKy METOAOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus,
BEILLECTBO, SHEPrUs, SIBIEHUE, MPOLIECC, CUCTEMA, HAy4YHbIM (PaKT, NPHUHLMI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, T€OPHs, MCCIIeJOBaHUE, HAOIIOIEHNE, U3MEPEHNE, IKCIIEPUMEHT U
Ipyrue);

YHUBEpCcajbHble  y4yeOHble  JeicTBUS  (MO3HABAaTelbHbIE,  KOMMYHHUKaTHUBHBIE,
peryisaTuBHbIE), oOecneunBatonme GopmupoBaHue (YHKIUOHAIBHOW TPAMOTHOCTH H
COLIMAJIBHON KOMITETEHLIUN O0YYaIOIINXCS;

CHOCOOHOCTh  OOYyYaroIIMXCsl  HCIONB30BaTh OCBOCHHBIE  MEXIUCIUIUIMHAPHEIE,
MUPOBO33pPEHUYECKHE 3HAHUS M YHHUBEPCAJIBbHBIE ydeOHblE ACHCTBUS B IO3HABaTEIIbHOW H
COLMAJIBHON ITPAKTHKE.

MeranpeaMeTHble pe3yJbTaThl OTPa)KAIOT OBJIAJECHHE YHUBEPCAJIbHBIMH YYEOHBIMH
MMO3HABATEJIbHBIMU, KOMMYHHKAaTUBHBIMU U PETYISATUBHBIMU AEHCTBUIMU.

OgJ1ajeHre YHUBEPCAJIbHBIMH Y4eOHBIMH NO3HABATEJIbHBIMY 1eHiCTBUSIMM:

1) 6a30BbIe JIOrHYeCKHe AeHCTBUS:

CaMOCTOSITENIFHO (OPMYIIMPOBATh U aKTyaJU3UPOBaTh MNpoOJIEMy, BCECTOPOHHE €&
paccMaTpHBaTh;

ONpEAENATh LENN JEATEIbHOCTH, 3aJaBasi NapaMmeTpbl U KPUTEPUU HX JIOCTUIKEHUS,
COOTHOCHTbH PE3YAbTaThl JEATEIIbHOCTH C TOCTABICHHBIMU LEJISIMU;

UCIIOJIb30BaTh MPU OCBOEHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIACIATH
XapakTepHble MPHU3HAKKM TMOHATHM M YyCTAaHaBIMBATh MX B3aMMOCBA3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE TIOHATHS 111 OOBICHEHUS OTIIETbHBIX (DaKTOB U SBJICHUN;

BBIOMpATh OCHOBAaHHUS U KPUTEPHUH [JIs1 KiIacCU(PUKAIMKU BEIIECTB W XUMHYECKUX
peaKuuii;

yYCTaHABIIMBATh IPUUYUHHO-CIICCTBEHHBIE CBSI3U MEXKAY U3y4YaeMbIMU SIBJICHUSMU;

CTPOUTH JIOTMUECKHE PACCYKICHUS (MHAYKTHBHBIE, J€IyKTUBHBIE, IO aHAJIOTUN),
BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHS B PACCMATPHUBAEMBIX SIBICHUSAX, (DOPMYIUPOBATH
BBIBOJIbI U 3aKJIIOYEHUS,

NPUMEHSTH B IPOIECCE TTO3HAHUS, UCTIONIb3YyEeMbIE B XUMUU CUMBOJIMYECKHUE (3HAKOBBIC)
MOJIEIHN, TPeoOpa3oBbIBATh MOJEIbHBIE MPEICTABICHUS — XUMHYECKHH 3HAK (CHUMBON)
DIIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHMHUYECKOW pEaKkIUuu — TpH PEIICHUH
y4eOHBIX TO3HABATENIbHBIX M MPAKTUYECKUX 3a7ay, NMPUMEHATh Ha3BaHHBIE MOJEIbHBIC
OPENCTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX NPU3HAKOB H3YyYa€MbIX BEHIECTB U
XUMHYECKUX PEaKIUi.

2) 0a3oBble UCCJIeN0BaTeIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAMHU METOJI0OB HAYYHOI'O [TO3HAHMSI BEIIECTB U XUMHUECKUX PEaKI1;

dopMynupoBaTh LEAM M 3a7a4d HUCCJEJO0BAaHHUSA, HCIIOJIb30BaTh IOCTABICHHBIE U
CaMOCTOATENbHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KAaYeCTBE HHCTPYMEHTA TO3HAHUS U
OCHOBBI JUIsi (POPMUPOBAHMS THUNOTE3bl IO NPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBbIX
CYXKJICHUU;

BJIAJIETh HABBIKAMHM CAMOCTOSITEIBHOTO IJIAHUPOBAHUS M MPOBEACHUS YUECHUUYECKHUX
AKCIIEPUMEHTOB,  COBEPIICHCTBOBATH  YMEHMs  HaOmogaTh 3a  XOAOM  IIpolecca,
CaMOCTOATENIbHO TPOrHO3UPOBATh €ro pe3yiabrar, (popmMynHpoBaTh OOOOIIEHHUS U BBIBOABI
OTHOCUTEIBHO JOCTOBEPHOCTH pE3YJIbTaTOB HCCIEOBAaHUS, COCTABISATh OOOCHOBAHHBIN
OTYET O MPOJEIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOM HCCIEeIOBAaTeNbCKOM W MPOEKTHOM JesITeIbHOCTH,
OPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY IOUCKY METOIOB pELICHUs
NPAKTUYECKUX 3314, IPUMEHEHUIO Pa3IMYHbIX METOIOB IMO3HAHMS.

3) pabora ¢ uHpopmanuei:



OpPUEHTHPOBAThCS B PA3JIUYHBIX HUCTOYHUKAX UHoOpMauuu (HAyYHO-TOMYJISIpHAs
auTeparypa XUMHYECKOTO COJEpKaHWs, CIpaBOYHbIE TMocoOus, pecypcbl HWHTepHeTa),
aHaJM3UPOBaTh MH(OPMALMIO PA3IUYHBIX BHUIOB U (HOPM MPENCTABICHUS, KPUTUUECKU
OILICHUBATh €€ IOCTOBEPHOCTb U HEMPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3aMpoChl W MPUMEHSATH PA3TUYHBIE METONbl MPU MOUCKE U OTOOpE
uH(popMannu, HeoOXOTUMOM JIJIsl BHIMOJHEHUS YYEOHBIX 3a/1a4 ONPE/IeIEHHOTO TUIIA;

puoOpeTaTh ONBIT UCIOJIB30BAHUS MH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUNA U
Pa3JIMYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANIBHYIO (OpMY TIpeacTaBieHus HWHpopMan
(cxeMbl, TpadukH, TUarpaMMbl, TAOIUIIbI, PUCYHKHU U IPYTHUE);

UCIIONb30BaTh HAyYHBIM A3bIK B KaueCTBE CpeAcTBa MpU padoTe € XUMHUYECKOU
uH(hOpMAaNHE: TPUMEHSTh MEXNpEAMETHbIC ((DU3MYecKne W MaTeMaTHYeCKHE) 3HAKH H
CUMBOJIBI, (OPMYIIBI, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJIIMYECKHE CPEJICTBA HATTISITHOCTH.

OBianeHne yHMBepPCaAIbHBIMUA KOMMYHUKATHBHBIMHY /1€/iCTBUAIMU:

3aJ1aBaTh BOIIPOCHI IO CYMIECTBY 00CYKIaeMOi TeMbI B XOZI€ AUAIOTa U/WUIH JUCKYCCHH,
BBICKa3bIBaTh WU, (POPMYIUPOBATH CBOM TMPEMJIOKEHUS OTHOCUTEIHHO BBITIOIHEHUS
NPEUIOKEHHOMN 3a]1a4u;

BBICTYNAaTh C MPE3EHTAlUEN pe3ylnbTaToB MO3HABATEIbHON JEATEIIbHOCTH, MOMTYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHM TPU BBINOJTHEHUU XUMHUYECKOIO
HKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIENOBAHWIO CBOWCTB HM3y4aeMbIX BEIECTB,
peanuzanuu y4eOHOTO MPOeKTa M (OPMYIMPOBATh BBIBOABI MO pPE3yIbTraTaM MPOBEAEHHBIX
UCCJIEIOBAaHUH MYTEM COTTIAaCOBAHMSI TIO3UIIMN B X0/I€ OOCYKICHHUSI 1 OOMEHA MHEHUSIMHU.

OBi1aieHue YHUBEPCAJBLHBIMH PeryJTUBHBIMHU AeHCTBUSMM:

CaMOCTOATENFHO TUTAHUPOBATh M OCYIIECTBISITh CBOIO MO3HABATEIBbHYIO NESITEIbHOCTD,
ompezenss e€ e U 3a7a4u, KOHTPOJIUPOBATh U MO Mepe HEOOXOTUMOCTU KOPPEKTUPOBATH
npejaraeMblii aJITOPUTM JEHCTBUM MPHU BHITIOTHEHUU YYEOHBIX U UCCIIEI0BATEIBCKUX 3a/1a4,
BbIOMpaTh HanOoIee 3 (HEKTUBHBINA CIOCO0 MX pElIeHUsI ¢ YIETOM MOJYYCHHUST HOBBIX 3HAHUN
0 BEIIIECTBAX U XUMHUYECKUX PEAKITUSX;

OCYHIIECTBJISITh CAaMOKOHTPOJIb CBOEH JEATeTbHOCTH Ha OCHOBE CaMoOaHalu3a H
CaMOOIICHKH.

HNPEAMETHBIE PE3VYJIBTATBI

10 KVIACC

[TpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «Oprannyeckasl XuMUs» OTPaAKAIOT:

c(popMHUPOBAaHHOCTH TIPEJACTABICHUM O XUMHYECKOM COCTaBISAIOINIEH €CTeCTBEHHO-
HAayYHOU KapTUHBI MHpA, POJIM XMMHHU B MO3HAHUU SIBICHUM MPUPOIbI, B (HOPMUPOBAHUU
MBIIUICHUS. U KYJABTYPbl JTUYHOCTH, €€ (PYHKIMOHAJIBLHOM TPaMOTHOCTH, HEOOXOAUMOM MIJis
pelieHrs NPaKTUYECKUX 3a7ad M IKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U PUPOAHOU CpELE;

BJIQJICHUE CHCTEMOM XMMHUYECKMX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOMOJIATAOLIHE
MOHATUA (XMMUYECKUH DJIEMEHT, aroM, »JJEKTpOHHas o00oJ04YKa aroma, MOJIeKyIa,
BaJICHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, XUMHUUYECKasi CBs3b, CTPYKTypHas QopMmyrna
(pa3BépHyTass U COKpalll€HHAas), MOJIb, MOJISIPHAsE Macca, MOJSIPHBIM 00BEM, YIIIEpOIHBIN
ckeleT, (DyHKIMOHANbHAsi TpPyIa, paguKall, U30MEpHUsl, U30MEPbI, TOMOJIOTHYECKUN psi,
TOMOJIOTH, YIJIEBOJOPOIBI, KUCIOPOA M a30TCOAEPKAIIUE COCIUHEHUS, MOHOMED, NOJIHUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (Teopus
CTpO€HUsl oprannueckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKAN A3bIK XMMHHU; MHUPOBO33PEHUYECKUE 3HAHUs, JICKAIIHUE B
OCHOBE MMOHWMAaHUS MPUINHHOCTH M CUCTEMHOCTH XUMHUYECKHUX SBICHUHU, (DAaKTOIOTUIECKUE
CBEJICHHUSI O CBOMCTBaxX, COCTaBe, MOJYYECHHH M 0O€30MaCHOM HCMOJIb30BAHUU Ba)KHEMIIMX
OpraHUYECKUX BELIECTB B OBITY U MPAKTHUYECKOU IS TEIbHOCTH YEIOBEKA;



c(hopMUPOBAaHHOCT, ~ YMEHUW  BBIABISTH  XapaKTepHbIE  MPU3HAKA  TOHSTHIA,
YCTaHABIUBATh UX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSITHS MPU OMUCAHUU
COCTaBa, CTPOCHUS U MPEBPALICHUI OPTraHUYECKUX COCTUHEHUN;

c(hopMUPOBAaHHOCTh YMEHHI UCIIOJIB30BATh XUMUUYECKYIO CUMBOJIMKY JJISI COCTABICHUS
MOJICKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpamI€HHON) QOpMyNl OpPraHU4YeCKHX
BEIIECTB M YPAaBHCHUN XUMHUYECKUX pEaKlMil, M3roTaBIMBATh MOJAEIH  MOJEKYI
OpraHWYEeCKUX BEUIECTB IS WUIIOCTPAIMM MX XHUMHUYECKOTO U MPOCTPAHCTBEHHOIO
CTPOCHUS;

chopMUpPOBAaHHOCTh ~ YMEHHMM  yCTAHABIMBaTh  NPUHAMJICKHOCTh  U3YUYEHHBIX
OpraHWYECKUX BEIIECTB MO HMX COCTaBYy W CTPOEHUIO K OMNPENEIEHHOMY KJaccy/rpymie
COEIMHEHUN (yrmeBogoposl, KHUCJIOPOJT u a30Tco/IepIKalre COETMHEHUS],
BBICOKOMOJIEKYJISIDHBIE ~ COEUHEHHUsI), JaBaTb UM Ha3BaHUA [0 CHUCTEMAaTUYECKOU
Homenkinarype (IUPAC), a Takxke mNOpUBOAUTH TPUBHAIbHBIE HA3BaHUS OTAEIbHBIX
OpPraHMYECKUX BEMICCTB (ITHIICH, MPOIMWJICH, alleTHJICH, ATHJICHITIUKONb, TIHIEPUH, (HEHO,
dbopManpaerua, aneTadbAeTHll, MYypaBbUHAs KHUCJIOTA, YKCYCHasi KHCJIOTa, OJICMHOBAs
KHCIIOTa, CTEAPUHOBAs KHUCIIOTA, TIII0K03a, (PpyKTO3a, Kpaxmall, IEeJUTI0I03a, TIHIIHH);

c(hOpMHUPOBAaHHOCTh YMEHHS OMPEACISITh BUIABI XUMUYECKOW CBSI3M B OPraHUYECKUX
COeIMHEHUAX (OMHAPHBIE U KPATHBIE);

c(hOpMHUPOBAaHHOCTh YMEHHS MPUMEHATH TMOJIOKECHUSI TEOPHUH CTPOCHUS OPTraHUYECKHX
BemecTB A. M. bytiepoBa st 00bsICHEHHs 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUSI; 3aKOH COXPAHEHHUS MacChl BEIECTB;

c(hOpMHUPOBAaHHOCTh YMEHHH XapaKTepH30BaTh COCTaB, CTpOCHUE, (HU3UYECKHUe u
XUMUYECKHE CBOMCTBA THUIMYHBIX MPEACTABUTENICH PA3IMYHBIX KIACCOB OPraHUYECKUX
BEIIECTB (METaH, 3TaH, STHJICH, NMPOMWICH, aleTuwieH, OyraaueH-1,3, merunOyraauen-1,3,
O€H30J1, METaHOJII, STAHOJI, STWJICHIIINKOIb, TIUIEPUH, (EHOJ, alleTalbIeTHl, MypaBbUHAS U
YKCyCHasi  KHUCJIOTBHI, [JIIOKO3a, Kpaxmal, IeJUII0JI03a, aMHHOYKCYyCHasi  KHCIIOTa),
WUTIOCTPUPOBATh TE€HETUYECKYIO CBSI3b MEXKAY HUMHU YPAaBHEHUSIMH COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIUi C UCTIOIB30BAaHUEM CTPYKTYPHBIX (popmyi;

c(hOPMHUPOBAaHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHHUKH YIJIIEBOIOPOMHOTO CHIPHS
(HedTh, MPUPOAHBINA Ta3, yrojib), CIOCOOBl UX TMEepPepadOTKH U MPAKTUYECKOE MPUMEHEHHE
IPOAYKTOB MIepepadoTKH;

c(hOPMHUPOBAHHOCTh YMEHUW MPOBOIUTH BBIYHMCICHUS IO XUMHUYECKUM YpaBHEHHUSIM
(Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOAYKTA PEAKIMH 1O HU3BECTHBIM
Macce, 00bEMY, KOTMYECTBY OIHOTO U3 UCXOIHBIX BEIIECTB WM MPOYKTOB PEAKINN);

c(hOpMHUPOBAaHHOCTP YMEHHMM BIIAJIETh CUCTEMON 3HAHMKH 00 OCHOBHBIX METOMIAX
HAyYHOTO [IO3HAHUS, HCIOJb3YyEMbIX B XMMHUU NPU HM3YYECHUU BEIIECTB M XUMHUYECKHUX
SABIICHUM  (HAOMIOJeHWe, W3MEPEHUE, OSKCIEPUMEHT, MOJCIUPOBAHNUE), HCIOIb30BaTh
CUCTEMHBIC XUMHUYCCKHE 3HAHHUS JUIS TPUHATHS PEIICHHH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIIUSX, CBI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM;

c(hopMUPOBAaHHOCTh YMEHUHN COOIIONATH ITpaBUiia MOJIB30BAHUS XUMUYECKOM MOCYION U
7a00paTOpHBIM  OOOPYIOBaHKMEM, a TaKXke IMpaBuUjia oOpalleHuss ¢ BelecTBaMu B
COOTBETCTBUM C MHCTPYKITUSMH 1O BBITIOJTHEHHIO Ja00OPAaTOPHBIX XUMUYECKUX OIBITOB;

c(hopMUPOBAaHHOCTh YMEHUHN TUIAHUPOBATH W BBIMOJIHATH XUMHUYECKUU DKCIIEPUMEHT
(mpeBpallieHus OPraHMYECKUX BEIIECTB MPH HArpeBaHUU, MOJTYYEHHE ITHICHA U W3Y4YCHUE
€ro CBOMCTB, KaYECTBEHHBIC PEAKIIUM OPraHUYECKUX BEIIECTB, JCHATypalus OCJIKOB IMpu
HarpeBaHWHU, IIBETHHIE peEakiuu OeIKOB) B COOTBETCTBUU C TIpaBUJIAMU TEXHUKU
0e30macHOCTH Mpu OOpalleHud C BellecTBAaMM M JIabOpaTOpHBIM  00OpYyIOBaHUEM,
MPEACTABIATh Pe3ylnbTaThl XHMHUYECKOTO OJKCIepUMeHTa B (GOpMe 3alucu  ypaBHEHUU
COOTBETCTBYIOIIUX peakiuii U (OPMYITUPOBATH BHIBOJBI HA OCHOBE ATUX PE3YJbTATOB;

c(hopMUPOBAaHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XMMHUYECKYI0 HMH(OpMAIHUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HMCTOYHUKOB (cpeacTBa MaccoBod uHpopmanmu, HHTEpHET H
JPYTHX);

c(hopMUPOBAaHHOCTh YMEHHI COOJIIOAaTh TMpaBWia JKOJOTUUECKU IIeJIECO00Pa3HOTro
MOBEJICHUS B OBITY W TPYIOBOM AESATEILHOCTH B IEISX COXPAHEHUsI CBOETO 3J0POBbS U
OKpY>KaroIeil MpUPOJHOM Cpe/ibl, 0CO3HABATH OMACHOCTh BO3JIEUCTBUS HA KUBbIC OPTaHU3MBbI
ONpeIeIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAs cMmbicha mokaszatens [IJIK, mosicHATh Ha



npuMepax crnocoObl YMEHBIIEHHUS U MPEIOTBPAIlleHUs] WX BPEIHOTO BO3JICUCTBUS Ha
OpraHU3M YEJIOBEKa;

JUIsl 00yYaroluXcsi ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSAMM 310POBbS: YMEHUE NMPUMEHSAThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHMS BEIICCTB U XUMUYECKUX SBJICHUM;

JUIS CJEMBIX W CAA0OBHAANIMX OOyYarOMMXCS: YMEHHE HCIOIb30BaTh pelbe(HO-
TOUCUHYIO cucTeMy oO0o3HadeHui JI. bpaiins nis 3anucu XuMu4eckux GopMyi.

11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOeHUsA Kypca «OOImas W HeOpraHudeckas XUMHS»
OTPAXKAIOT:

c(hopMHUPOBAaHHOCTH MPEACTABICHUN: O XMMHUYECKOH COCTAaBIISIIONIEH €CTECTBEHHO-
HAayYHOU KapTUHBI MHpA, POJIM XMMHHU B MO3HAHUU SIBICHUM TPUPOIbI, B (HOPMUPOBAHUU
MBIIIJICHUSI W KYJIBTYPhl JTUYHOCTH, €€ (PyHKIIMOHATBLHOM T'PaMOTHOCTH, HEOOXOIUMOM IS
pellIeHUs] TPAKTHYECKUX 3a7a4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO U MPUPOJTHON CpEIE;

BJIQJICHUE CHUCTEMOM XHMHYECKHX 3HAHWUM, KOTOpas BKJIOYAET: OCHOBOIOJIATaroIIHUe
MOHATHS (XMMHYECKHUN DJIEMEHT, aToM, M30TOIl, S-, pP-, d- JIEKTPOHHBIE OpOUTAIM aTOMOB,
HMOH, MOJIEKYJIa, MOJIb, MOJIIPHBIA O0BEM, BaJEHTHOCTD, JJIEKTPOOTPHULIATEIBHOCTD, CTETICHD
OKHUCJICHUS, XHMHUYECKass CBI3b (KOBAaJICHTHAs, HMOHHAs, MeETAJUIMYECKas, BOJIOPOJHAs),
KpUCTAJJIMYECKass PpemETKa, TUMBI XUMHYECKHUX PpEaKIui, pacTBOp, AJICKTPOJIMTHI,
HE3JICKTPOJIUTHI, ANEKTPOTUTHUECKAS] TUCCOIIUAIUS, OKUCIUTEIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOM  pEaKkIiuh, XUMHYECKOE€ paBHOBECHE); TEOPUHM W  3aKOHBI  (Teopus
AJIEKTPOJIMTUYECKON Jucconuanuu, nepuoandeckuii 3akoH J[. M. MenneneeBa, 3akoH
COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIIEHUS] SHEPTUU MPU XUMHUUYECKUX
peaKiuax), 3aKOHOMEPHOCTHU, CUMBOJUUYECKUN S3bIK XUMHUHU, MHUPOBO33PEHUYECKHE 3HAHMS,
JIe)KalKe B OCHOBE NOHHWMAHUS TMPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHUX SIBICHUH,
¢dakTomornuecKkue CBEJACHHUS O CBOWCTBAaX, COCTaBe, TIOJYYCHHH H  OC30MacCHOM
HCIIONb30BaHMHM  BAKHEHUIUX HEOPTraHWMYECKUX BEIMIECTB B OBITY W IPAKTHUYCCKOU
JESITEILHOCTH Y€JIOBEKA;

chopMHUpPOBAaHHOCTh ~ YMEHHUHM  BBIABISITh  XapaKTepHbIC  TNPU3HAKA  TTOHSATHH,
YCTAHABIMBATh UX B3aUMOCBS3b, WCMOJb30BATh COOTBETCTBYIOIIME MOHATHS MPU OMUCAHUU
HEOpPraHWYECKHUX BEIIECTB U UX MPEBPAICHUI;

c(hopMHUPOBAaHHOCTh YMEHHH HCITOJIH30BaTh XUMHUUECKYIO CUMBOJIMKY JIJISI COCTABICHHUSI
dbopMylT BEIIECTB M ypaBHEHUH XWMHYECKHX PEAKIHUH, CHUCTEMaTHYCCKYI) HOMEHKJIATYpPY
(IUPAC) u TpuBHa/IbHBIE Ha3BaHHS OTACIbHBIX HEOPraHMYECKUX BellecTB (yrapHbld Tas,
VIJIEKUCIIBIN ra3, aMMHaK, raméHasi u3BeCTh, HETalléHasi U3BECTh, MUThEBAsT CO/la, MUPUT U
Ipyrue);

c(hopMUPOBAaHHOCTh YMEHUW ONPENENATh BAJICHTHOCTh M CTEIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHUSAX PAa3JIMYHOIO COCTaBa, BHUJI XUMHUYECKOM CBSI3U
(KOoBaJIEHTHAs, MOHHAs, METAJUIMYECKasi, BOJIOPO/IHAS) B COCIMHEHUSIX, TUIT KPUCTATIIMYECKON
pELIETKM KOHKPETHOTO BelllecTBa (aToMHasi, MOJEKYIspHas, HOHHAasg, MeTauIndecKas),
XapakTep Cpelibl B BOJIHBIX PACTBOPAX HEOPTAHUUYECKUX COCTMHEHUI;

chopMUpPOBAaHHOCTh yYMEHUW YCTAHABIWBATHL MPHHAIICKHOCTh HEOPTaHUYECKUX
BEIIIECTB TI0 MX COCTAaBY K ONMPEIeTIEHHOMY KJIacCy/TpyIINe CoOeNMHEHUM (IIPOCThIE BEIIECTBA —
METaJJTbl 1 HEMETAJUIbI, OKCUIbI, OCHOBAaHUSI, KUCIOThI, aM(OTEPHBIE TUAPOKCHUIBI, COJH);

c(hopMHUpPOBAaHHOCTh YMEHHMM pacCKphIBaTh CMBICJI Iepuoandeckoro 3akona JI. .
MeHneneeBa W JAEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOIIYIO, OOBSCHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKITUU;

c(hopMUpPOBAaHHOCTh YMEHHUH XapaKTEpHU30BaTh DSJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX ieMeHTOB 1—4 nepuonoB [lepuonnueckoit CUCTEMBI XUMUYECKUX AJIeMeHTOB [l.
N. MenneneeBa, UCMONB3Ys MOHATUS «S-, P-, d-2JIEKTPOHHBIE OPOUTATINY, «IHEPTeTUUECKUE
YPOBHMY», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XUMHYECKHX AJIEMEHTOB M HX
COeAMHEHUH 10 mepuoaaM u rpynnam [lepuonuyueckoil CUCTEMbI XUMHUUYECKUX JIEMEHTOB JJ.
H. Menaeneena;

c(hopMUpPOBAaHHOCTh yMEHHUH XapaKTEepU30BaTh (OMHCHIBATh) OOLIME XUMHUYECKHE
CBOMCTBa HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, IMOATBEPKIATH CYIIECTBOBAHUE



TEHETUYECKON CBS3UM MEXKJYy HEOPTraHMYEeCKMMH BEHIECTBAMM C TOMOIIBIO YpaBHEHHI
COOTBETCTBYIOIIUX XUMUUYECKUX PEaKIIHil;

c(hopMUPOBAaHHOCTh YMEHUS KIACCU(DUIIMPOBATh XUMUUYECKUE PEAKIIUU MO PA3TUYHBIM
MpU3HaKaM (YHCIYy M COCTaBy pearupyrollnx BeELIECTB, TEIIOBOMY 3(deKTy peakiuw,
W3MEHEHUIO CTENEHEW OKHCICHHUS DIIEMEHTOB, OOpaTUMOCTH  pEaKIuu, Yy4acTHUIO
KaTajin3aTopa);

c(hopMUPOBAaHHOCTh YMEHUU COCTABISTh YPAaBHEHUS PEAKIMl pa3IMYHbIX THUIIOB,
MOJIHBIE M COKpAIlIEHHbIC YpaBHEHHUS pEaKIUid HOHHOTO OOMEHA, YYUTBIBas YCIIOBUS, HpH
KOTOPBIX 3TU PEAKIUU UIYT A0 KOHIIA;

c(hopMUPOBAaHHOCTh YMEHUN MPOBOAUTH PEAKIWHU, MOATBEPKAAIOIINE KaueCTBEHHBIM
COCTaB pAa3IUYHBIX HEOPraHMYECKUX BEIIECTB, PACIO3HABAaTh OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHMUYECKUX BEILIECTB;

c(hopMHPOBAaHHOCTH YMEHUU pPacKpbIBaTh CYIIHOCTH OKHCJIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMl MOCPEACTBOM COCTABICHUS 3JIEKTPOHHOTO OanaHca 3THX
peaKumii;

c(hOpMHUPOBAaHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIuu
OT Pa3IMYHBIX (DAKTOPOB; XapaKTep CMEMICHHUS] XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT
BHelHero Bo3aencteus (npuHiun Jle Hlarense);

c(hOpMHUPOBAaHHOCTh YMEHHM XapaKTEepH30BaTh XMMHUUYECKHE MPOIECCHI, JIeKaIlue B
OCHOBE  IPOMBIIIJIEHHOTO  MOJYYEHHs] CEpHOM  KHCIOThI, aMMHakKa, a  TakKke
Cc(hOPMHUPOBAHHOCTH TMPEACTABICHUNA 00 OOMMX HAYYHBIX MPUHIUNAX M IKOJOTHYECKHUX
npoOieMax XMMHYECKOTO MTPOU3BOJICTBA;

c(hOpMHPOBAaHHOCTH YMEHWU TIPOBOIUTH BBIYHCICHUS C WCIOIb30BAHUEM TOHSITHUS
«MaccoBasi J10Ji1 BEIIECTBa B pacTBOpPe», OOBEMHBIX OTHOUIEHWW Ta30B MpPH XUMHUYECKHUX
peaKkImsIX, Macchl BellecTBa Wik 00bEMa ra3oB MO0 U3BECTHOMY KOJIIMYECTBY BEIECTBA, MAcCce
Wi 00BEMY OJHOTO M3 YYACTBYIOIIHUX B PEaKIIMU BEIIECTB, TEIIOBOTO 3¢ (dekTa peakuun Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEUIECTB, MPEBPALLEHUS U COXPAHEHHUS SHEPTUH;

c(hopMHUPOBAaHHOCTh YMEHUI COOIIONATH ITPaBUJIa MOJIB30BAHUS XUMHYCCKOUN MOCYION U
7a00paTOpHBIM  OOOPYIOBaHWEM, a TaKXke TMpaBuUja oOOpalleHuss ¢ BelecTBaMu B
COOTBETCTBUM C UHCTPYKIUSIMU IO BBIMOJTHEHUIO JAO0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMHUPOBAaHHOCTh YMEHUH IUJIAHUPOBATH M BBHIMONHATH XUMHUYECKUN SKCIIEPUMEHT
(pasznokeHrue TEepOKCHUIa BOJOPONAa B TMPUCYTCTBUU KaTalau3aTopa, ONpEeNeieHHE Cpeibl
pPacTBOPOB BEIIECTB C IMOMOIIbIO YHUBEPCAJIBHOTO WHIWKATOPA, BIHSHUE Pa3IUYHBIX
(akTOpoB Ha CKOPOCTh XMMHYECKOW peaKIMH, PEaKIM HOHHOTO OOMEHa, KaueCTBEHHbIC
peakuuu Ha cyibdar-, KapOOHAT- W XJIOPUJ-AaHUOHBI, HA KAaTHOH aMMOHHSA, pEIICHHE
AKCIIEPUMEHTATBHBIX 3a7ad 1o TemaM «Metamisl» U «Hemeramnsl») B COOTBETCTBUU C
NpaBWJIaMH TEXHUKW O€30MacHOCTH MpH OOpallleHWH C BellecTBAMU M J1abOpaTopHBIM
000pyIOBaHUEM, MPEACTABIATH PE3YJAbTAThl XUMUYECKOTO IKCIEpUMEHTa B (opMme 3amucu
YPAaBHEHHI COOTBETCTBYIOIIMX peakiuil U (HOpMyIUpoBaTh BBIBOJbI HAa OCHOBE JTHUX
PE3YIABTATOB;

c(hOpMHPOBAaHHOCTh YMEHUN KPUTHUUYECKHU AaHAIM3UPOBATh XUMHUYECKYI0 MH(OpMAIHIO,
MOJIy4aeMyl0 U3 pPa3HbIX HMCTOYHHUKOB (CpEICTBA MAacCOBOM KOMMYHHMKaluu, VHTepHET u
JPYTHX);

c(hOpMHUPOBAaHHOCTh YMEHHMI COOJIONaTh MpaBuila 3KOJIOTHYECKU 11e51eco00pa3Horo
MOBEICHUSI B OBITY M TPYIOBOW JEATEIBHOCTH B LENSX COXPAaHEHHUS CBOETO 3I0POBbI U
OKpY>Karolieil IpUPOIHOM Cpelibl, 0CO3HABATh OMACHOCTh BO3/CHCTBUS Ha KMBbIE OPraHU3MbI
onpeAes€HHbIX BEIIeCTB, MOHUMas cmbica nokazarens I[IJIK, moscHAT, Ha mnpumepax
crocoObl YMEHBLIEHUS W TMPEeNOTBPAIlEHUS HMX BPEIHOrO BO3IACHCTBUS HA OpPraHU3M
YeJI0BEKa;

1st 00y4aroluXcsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSMH 3/I0pPOBbs: YMEHUE MPUMEHSThH
3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MTO3HAHUS BEIIECTB U XUMUUYECKUX SIBJICHU;

JUIsL CHENbIX W CHA0OBUASIIMX OOYYAIOIIMXCS: YMEHHE MCHOIb30BaTh pPelibeHO-
TOYEYHYIO cHucTeMy o0Oo3HaueHuid JI. DBpaiing pns 3anMcu  XuMuyeckux  Gopmyd.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KUIACC
KosmvecTBo yacoB
Ne JIeKTPOHHbBIE (LM(PPOBHIE)
HaumeHoBaHMe pa3iesi0B U TeM NPOrpaMMBbI KoHTpoabHbI IIpakTuyec
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
e padoTnI KHe padoThl
Pa3gen 1. Teopernyeckne 0CHOBbI OPraHMYeCKO XUMHH
IIpenmer oprannueckon . Teo cTpoe
1.1 PEAMET Oprani 1 XIEMHH PHA CTPOCHHA 3 Bubmoreka L{OK https://myschool.edu.ru/
opranunyeckux coeanHeHut A. M. Bytneposa
Hroro no pazneny 3
Pasnen 2. YiieBogopoasl
2.1 IIpenenbHbIE yIIIEBOJOPOABI — AJIKaHBI 2 bubnuoreka LIOK https://myschool.edu.ru/
Henpene € YIJIEBOJOPO/IbL: aJIKCHBI, aIKaJUCHEI,
2.2 TPEACIIBHEIC YRIEBOAOPOAR! Hbl AHEHE 6 1 Bbu6moreka L{OK https://myschool.edu.ru/
AJIKUHBI
2.3 ApoMaTH4ecKHe yriI€BOAOPOIbI 2 bubnuoreka LIOK https://myschool.edu.ru/
[TpupoaHbIe HCTOYHUKHU YIIIEBOJOPOJIOB U X
2.4 PHpoa r HOPOA 3 1 Bubmoreka L{OK https://myschool.edu.ru/
nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoaconep:xaniue opranu4eckue coeIuHeHnst
3.1 Crnuptel. deHon bubnuoreka LIOK https://myschool.edu.ru/
3.2 Anbneruapl. KapooHoBbie KUCTOTHL CH0KHBIE 3PHUPBI 7 1 bubnuoreka LIOK https://myschool.edu.ru/
33 VYrneBo bt 1 bubmuoteka IOK https://myschool.edu.ru/
Hroro no pazneny 13
Pa3gen 4. A3orcoaep:kanye opraHnyecKue CoeMHEHU s
4.1 AmuHbIl. AMUHOKHCIIOTEL. benku 3 Bu6moreka L{OK https://myschool.edu.ru/
Hroro no pazneny 3
Pasnea S. BeicOKOMOJIEKYJISIDHBIE COCIMHEHUSA
5.1 ITnactmaccel. Kayuyku. Bonokna 2 bubnuoreka LIOK https://myschool.edu.ru/
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Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34




11 KJIACC

Koan4yecTBo yacos

Ne JIeKTPOHHbBIe (LM POBHIE)
HaumeHoBaHMe pa3iesi0B U TeM NPOrpaMMBbI KoHTpoabHbI IIpakTuyec
n/n Bcero o0pa3oBaTe/IbHbIEe pecypchl
e padoTnI KHe padoThl
Pa3gen 1. Teopernueckne 0CHOBbI XUMHUH
Crpoenue atomoB. [leproanuecknii 3aKoH 1
1.1 IIepnonuueckas cucrema XUMUYECKUX dnemMeHToB Jl. 1. 3 bubnuoreka LIOK https://myschool.edu.ru/
MenpeneeBa
1.2 Crpoenue BemectBa. MHOrooOpasue BeIiecTB bubnuoreka LIOK https://myschool.edu.ru/
1.3 XHUMHUYECKHE PEAKLIUU 1 1 bubnuoreka LIOK https://myschool.edu.ru/
Htoro no pazneny 13 bubnuoreka LIOK https://myschool.edu.ru/
Pa3gen 2. Heoprannyeckasi XuMust
2.1 Meramnsl 1 Bbu6moreka L{OK https://myschool.edu.ru/
2.2 Hemeramns: 1 1 Bbu6moreka L{OK https://myschool.edu.ru/
2.3 CBs3p HEOPraHUYECKUX U OPraHUYECKUX BELIECTB bubnuoreka LIOK https://myschool.edu.ru/
Hroro no pazneny 17 bubnuoreka LIOK https://myschool.edu.ru/
Pazgen 3. Xumus u Ku3Hb
3.1 XUMUs U KU3Hb 4 Bbubmoreka L{OK https://myschool.edu.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
N KonuyecTs 3
° JIEKTPOHHBbIE U POBBIE
Tema ypoka 0 4acoB P bp
n/n Jara o0pa3oBaTe/IbHbIEe pecypchl
Bcero
1 IIpenmer opraHM4eCKON XUMUH, €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE 1 bubnuoreka LIOK https://myschool.edu.ru/
Teopust crpoenns opranndeckux coenunenuii A. M. bytneposa, e€
2 P P P YEIepoBa, 1 Bbu6moreka L{OK https://myschool.edu.ru/
OCHOBHBIE TIOJIOKEHHUS
IIpencrasienue o KIaccU(pUKalUU OpraHUdeCcKuX BemecTs. Homenknarypa
3 P ¢ P P 1 Bbu6moreka L{OK https://myschool.edu.ru/
(cucteMarnyeckast) U TPUBHAJIbHBIE Ha3BaHUsI OPraHUYECKUX BELIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, FTOMOJIOTUYECKUH P 1 bubnuoreka LIOK https://myschool.edu.ru/
5 MertaH 1 3TaH — NPOCTEHIINE IIPEACTABUTEIN ATKAaHOB 1 bubnuoreka LIOK https://myschool.edu.ru/
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 Bu6moreka L{OK https://myschool.edu.ru/
7 OTUJEH U MPONUIIEH — IIPOCTENIINE IPEICTABUTENN AJIKEHOB 1 bubnuoreka LIOK https://myschool.edu.ru/
8 [Tpaktuueckas padora Ne 1. «[losydeHue 3TUIeHA U H3yYE€HUE €T0 CBOHCTBY 1 bubnuoreka LIOK https://myschool.edu.ru/
Ankanuensl. byraguen-1,3 u merunOyramuen-1,3. [Tonyuenue
9 T ’ T ’ ya 1 bubmuoreka ITOK https://myschool.edu.ru/
CUHTETHUYECKOTO KaydyKa U PE3HUHBI
AJIKMHBI: COCTaB M 0COOCHHOCTH CTPOEHHSI, TOMOJIOTHYECKUN PSII.
10 L. P ’ P 1 Bbu6moreka L{OK https://myschool.edu.ru/
AleTuieH — NpoCTEUIINI PEACTaBUTEND AIKUHOB
11 Boruncrienus 1o ypaBHEHHUIO XUMHUYECKON PEaKLUU 1 bubnuoreka LIOK https://myschool.edu.ru/
12 ApeHbl: 6eH30:1 1 TOIyoJl. TOKCHYHOCTH apEeHOB 1 bubnuoreka LIOK https://myschool.edu.ru/
I'eneTnueckas cBS3b YyIJIEBOAOPOIOB, IPUHAUIEKAIIMNX K PA3ITMUHBIM
13 a P > 1P P 1 Bu6moreka I{OK https://myschool.edu.ru/
KJj1accam
IIpupoiHbIE HCTOYHUKY YITIEBOJOPOJOB: IPUPOAHBIN a3 U MOMYTHHIE
14 PHb r P . PHp e 1 Bu6moreka I{OK https://myschool.edu.ru/
He(TsHbIE ra3bl, HePTh U MPOIYKTHI €€ nepepaboTKu
IIpupoHblE HCTOYHUKY YITIEBOJOPOJOB: IPUPOAHBIN a3 U MOMYTHHIE
15 PYp a P PHp yr 1 Bu6moreka I{OK https://myschool.edu.ru/

He(TsIHbIE ra3bl, HePTh U MPOIYKTHI €€ nepepaboTKu
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16 KonrponbHas pabota 1o pazzaeny «YriieBoI0pOIbD) 1 bubnuoreka LIOK https://myschool.edu.ru/

17 IIpenenbHbIE OHOATOMHBIE CIIMPTHL: METAHOJI U 3TaHOJI. BogopoaHas cBs3b 1 bubnuoreka LIOK https://myschool.edu.ru/

18 MHOroaToOMHBIE CIIUPTHL: STWICHINIUKOJIb U ITIULEPUH 1 bubnuoreka LIOK https://myschool.edu.ru/
DeHOoJI: CTPOCHUE MOJIEKYIIBI, (DM3UUECKHUE U XUMHUUECKHIE CBOMCTRA,

19 P YL, G 1 Bbu6moreka L{OK https://myschool.edu.ru/
IIPUMEHEHHE

20 Anbrerupl: GopMalbIETHA U alleTaNbIeT U . ATIETOH 1 bubnuoreka LIOK https://myschool.edu.ru/
OnHOOCHOBHBIE MTpeieNbHbIE KAPOOHOBBIE KUCIIOTHI: MypaBbUHAS U

21 P P P 1 Bu6moreka I{OK https://myschool.edu.ru/
yKCycCHast

22 [Tpaktuueckas padora Ne 2. «CBOHCTBa pacTBOpa YKCYCHOU KHUCIOTBD) 1 bubnuoreka LIOK https://myschool.edu.ru/
CreapuHOBas U OJEMHOBAsA KMCIIOTHI, KaK IPEICTaBUTENN BBICIINX

23 P P 1 Bbubmoreka L{OK https://myschool.edu.ru/
KapOOHOBBIX KHCIIOT

24 MpbL1a KaK COJTU BBICIITUX KAPOOHOBBIX KUCIIOT, X MOIOIIEE IeHCTBUE 1 Bbubmoreka L{OK https://myschool.edu.ru/
CnoxHble 3(UpbI Kak MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ uaponun3

25 Pup P P P 1 Bbubmoreka L{OK https://myschool.edu.ru/
CIIOKHBIX 3(UPOB

26 Kupsr: ruaponus, npuMeHeHne, OUOJOruIecKast poJib )KUPOB 1 bubnuoreka LIOK https://myschool.edu.ru/
VYrneBoabl: coCTaB, Kilaccu(ukanus. BaxxHeulne mpeacTaBuTeNu: K034,

27 ¢ P 1 Bubmoreka L{OK https://myschool.edu.ru/
bpykTO3a, caxaposa

28 Kpaxman u 1esntono3a Kak NpupoHbIE TOJIUMEPBI 1 bubnuoreka LIOK https://myschool.edu.ru/
KonrponbHas pabota o pazzneny «Kucinopojaconepxaiiiue opraHudecKme

29 P P P y P P P 1 Bbu6moreka L{OK https://myschool.edu.ru/
COEIMHEHUS»

30 AMWHBI: METHJIAMUH M aHUJINH 1 Bub6moreka L{OK https://myschool.edu.ru/
AMUHOKHCIIOTBI KaK aM(OTEpPHbIE OPraHUYECKUE COETUHEHUS, UX

31 Gorep P 1 Bbu6moreka L{OK https://myschool.edu.ru/
Ouonornyeckoe 3HaueHue. [lentu s

32 benku kak npupoIHbIE BBICOKOMOJIEKYIISIPHBIE COCAMHEHUS 1 bubnuoreka LIOK https://myschool.edu.ru/

33 OcHOBHBIE IOHATHS XMMHH BBICOKOMOJIEKYIISIPHBIX COETUHEHUI 1 bubnuoreka LIOK https://myschool.edu.ru/
OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYIISIPHBIX COECIUHEHHM.

34 P 1 Bu6moreka I{OK https://myschool.edu.ru/
IInacTMaccel, KaydykH, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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11 KJIACC

Koanuectn Jara
Ne JIeKTpOHHbIe NN poBbIE
Tema ypoka 0 4aCoB U3y4eH
n/n o0pa3oBaTe/IbHbIEe pecypchl
Bcero us

1 XUMUYECKUN IeMEHT. ATOM. DIEKTPOHHAsE KOH(UTYypaIHsi aTOMOB 1 bubnuoreka LIOK https://myschool.edu.ru/
Ilepnonnueckuit 3axoH u lleproauyeckas cucreMa XMMUYECKHUX JIEMEHTOB

2 p p N N 1 Bub6moreka L{OK https://myschool.edu.ru/
. 1. MeHneneeBa, uX CBA3b C COBPEMEHHOMN TEOpUEH CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX AIEMEHTOB U UX

3 COEIMHEHUH MO rpynnam U rnepuojiaM. 3HayeHue NePUOANUECKOrO 3aKOHA U 1 bubmoreka [1OK https://myschool.edu.ru/
cucTeMbl XuMuueckux anemenTos .M. MenaeneeBa B pa3BUTUH HAYKU
Crpoenue BeniecTBa. XUMHUUYECKas CBA3b, €€ BUbl; MEXaHU3MBI

4 p . ’ ’ 1 Bbu6moreka L{OK https://myschool.edu.ru/
o0pa3oBaHMs KOBAJICHTHOU CBsi3U. BogopoaHas cBs3b
BanenTtHocts. DnexTpoorpunarenbHoCcTh. CTENEHb OKUCIeHus. BemecTa

5 pooTp 1 Bbu6moreka L{OK https://myschool.edu.ru/
MOJIEKYJISIPHOTO ¥ HEMOJIEKYISIPHOTO CTPOEHUS
ITonsTHE O AUCTIEPCHBIX cucTeMax. ICTMHHBIE U KOJIJIOUHBIE PACTBOPBI.

6 P P P 1 Bbubmoreka L{OK https://myschool.edu.ru/
MaccoBas 107151 BELIECTBa B pacTBOPE
Knaccudukarimsa 1 HOMEHKIATypa HEOPraHUYECKUX COETUHEHUMN.

7 ¢ P P 1 Bbu6moreka L{OK https://myschool.edu.ru/
I'eneTnueckas CBA3b HEOPraHUYECKUX BELECTB, PA3JINYHBIX KI1ACCOB
Knaccugukanust XUMUYECKUX PEaKIUii B HEOPraHMUECKOM M OpraHUuYecKoi

8 XUMHH. 3aKOH COXPAHEHUS MacChl BEIIECTB; 3aKOH COXPAaHEHUS U 1 bubnuoreka LIOK https://myschool.edu.ru/
IIPEBPALLEHUS SHEPTUH ITPH XUMUYECKUX PEAKIUAX

9 Cxopoctb peakuuu. OOpaTuMble peakiui. XUMUYECKOe paBHOBECHE 1 bubnuoreka LIOK https://myschool.edu.ru/
[Tpaktuueckas padora Ne 1. «BnusHue pa3nuyHbIX (aKTOpoOB Ha CKOPOCTh

10 . 1 Bbubmoreka L{OK https://myschool.edu.ru/
XUMHUYECKOHN peaKIm»
OnekrposnuTryeckas aucconuanus. [IoHaTHe 0 BOJOPOJHOM NOKa3aTese

11 (pH) pactBopa. Peakuuu nonHoro ooMeHa. ['uaponu3 opraHuueckux u 1 bubnuoreka LIOK https://myschool.edu.ru/
HEOpPraHMYECKHX BELIECTB
OKuCIUTENEHO-BOCCTAHOBUTEbHBIE peakiin. [lousTie 00 snexTponuse

12 . P 1 Bbubmoreka L{OK https://myschool.edu.ru/
pacmiaBoB U pacTBOPOB COJIEM

13 KonrponbHas pabota o pazzaeny «TeopeTuueckue 0CHOBBI XUMUN 1 bubnuoreka LIOK https://myschool.edu.ru/
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Mertamisl, ux nojgoxenue B [lepuoanyeckoit cucTeMe XUMUYECKUX

14 snemenToB /. 1. MenzaeneeBa u 0cOOEHHOCTH CTpoeHUs aToMoB. Obmiue 1 bubnuoreka LIOK https://myschool.edu.ru/
(du3nyecKre CBONCTBA METAIIOB

15 CrninaBel METAUIOB. DNEKTPOXUMUYECKUH PsIl HAIPSKEHUM METAIIOB 1 bubnuoreka LIOK https://myschool.edu.ru/
XUMHYECKHE CBOMCTBA BAXKHEHUIIINX METAJIOB (HATPUU, KA, KaJbIUi

16 . . N (narpui, ’ ’ 1 bubmuoreka ITOK https://myschool.edu.ru/
MarHui, aJJlOMUHUN) U UX COCTUHEHUN

17 XUMHUUYECKHE CBOMCTBA XpOMa, MEU U UX COEAUHEHUIN 1 Bbubmoreka L{OK https://myschool.edu.ru/

18 XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJIe3a M UX COCAUHEHUI 1 Bub6moreka L{OK https://myschool.edu.ru/
[Tpaktrueckas pabota Ne 2. "PenieHne 3KCiepuMEHTATBHBIX 33/1a4 [0 TEME

19 P " P P 1 bubmnuorexa IIOK https://myschool.edu.ru/
«Metamibn»
Hewmerannel, ux nonoxenue B [lepruoauyeckoit cucteMe XMMHUYECKUX

20 ’ P 1 Bbu6moreka L{OK https://myschool.edu.ru/
snemenToB /. 1. MenzeneeBa 1 0COOEHHOCTH CTPOEHHS aTOMOB
®du3nyecKue CBOMCTBAa HEMETAIUIOB. AJUIOTPOIUS HEMETAJUIOB (Ha MpUMeEpe

21 P ( pumMep 1 Bbubmoreka L{OK https://myschool.edu.ru/
Kucnopona, cepul, hochopa u yrmeponaa)

22 XUMHUYECKHUE CBOMCTBA IAJIOTEHOB, CEPBI U UX COCIUHEHUN 1 Bbubmoreka L{OK https://myschool.edu.ru/

23 XuMHU4ecKHue CBOMCTBa a30Ta, hocodpa U UX COCANHEHHH 1 bubnuoreka LIOK https://myschool.edu.ru/

24 XHUMHUYECKHE CBOWCTBA YIIIEPOAA, KPEMHHUS U UX COCAMHEHUN 1 bubnuoreka LIOK https://myschool.edu.ru/

25 [IpuMeHeHNe Ba)XHEUIINX HEMETAJUIOB U UX COCIMHEHUI 1 bubnuoreka LIOK https://myschool.edu.ru/
O06o00menne 1 cucreMaTu3alus 3HaHui 1o Teme «HemeTtamns.

26 Boruncnenus 1o ypaBHEHUAM XUMHUYECKUX PEAKIUN U TEPMOXUMHUYECKUE 1 bubnuoreka LIOK https://myschool.edu.ru/
pacu€Thl
[Tpakrrueckas pabota Ne 3. «PerieHne sKCIepUMEHTATBHBIX 3a/1a4 [0 TEMe

27 " P " P P 1 bubmnuoreka IIOK https://myschool.edu.ru/

Hemerannsr"»

28 KonrponbHas pabota o remam «Metaiuis» u «Hemeramibn 1 bubnuoreka LIOK https://myschool.edu.ru/
Heoprannueckue u oprannueckue kuciaoTel. Heoprannueckue u

29 P P P 1 Bbubmoreka L{OK https://myschool.edu.ru/
OpraHUYeCKHe OCHOBAHUS
AM@oTepHbIe HEOPraHUYECKUE U OPTaHUUECKUE COCIMHEHHUS.

30 Gorep P P 1 Bbubmoreka L{OK https://myschool.edu.ru/
['eneTnueckasi CBSI3b HEOPraHMUECKUX U OPraHUYECKUX BEILIECTB
Poinb xumun B 006ecrie4eHUH SKOJIOTUIECKOH, SHEPreTHUECKON 1 MUIIEBOM

31 > JHEP 1 Bbubmoreka L{OK https://myschool.edu.ru/
0€30MMacHOCTH, PA3BUTUH MEIUIIUHBI

32 [Ipencrasienus 00 OOMKX HAYYHBIX MPUHIIMIIAX IPOMBIIIIICHHOTO 1 bubnuoreka LIOK https://myschool.edu.ru/
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MOJIYy4YCHUSA BaXKHEHIITUX BCIICCTB

33 UYenoBek B MUpPE BELIECTB U MAaTEPUAIIOB 1 bubnuoreka LIOK https://myschool.edu.ru/
34 XWMHS U 30POBBE UETOBEKA 1 bubnuoreka LIOK https://myschool.edu.ru/
OBULIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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YUYEBHO-METOAUYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOT O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA

* Xumus, 10 xnacc/ I'abpuensu O.C., OO1mecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO «JI[PODAY;
AkumonepHoe obmectBo «M3narensctBo «lIpocBenienue»

* Xumus, 11 knace/ I'abpuensa O.C., O61iecTBO ¢ OTpaHUYECHHOM OTBETCTBEHHOCTHIO
«JIPODA»; AximmonepHoe odmectBo «M3narensctBo «lIpocBemenue»

Beenure Bapuant

METOAUYECKUE MATEPUAJIBI 1JISA YUUTEJIA

Beenure 1. O.C.I'abpuensn, I.I.JIpicoBa «Xumusa Meroguueckoe nocooue — 6a30BbIi ypPOBEHB -
M.: Ipoda 2022 rog.

2. O.C.I'abpuensan, N.I.OctpoymoB, «O011as XumMus B TeECTax, 3aja4ax, ynpaxHeHusax. 11 kimacc»
— M.: JIpoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KonTponbsHbie 1
MpoBEpOUYHbIE pabOThI K yueOHUKY». — M.: JIpoda, 2021 .

4. O.C.I'abpuensn, I'.I.JIpicoBa, A.I.BBenenckas «Xumus 11 knacc: HactonpHast kHura s
yuutens». Yacte 1 — M.: JIpoda, 2019 rog.

5. O.C.I'abpuensn, I.I".JIeicoBa, A.I'Beaenckas «Xumus 11 kmacc: HactonpHas kHura s
yautessi». Yacts 2 — M.: [poda, 2022 rox.

6. O.C.I'abpuensy, [1.B.Pemeto, U.I.OctpoymoBa «3aiauu 1o XMMUU U CIIOCOOBI UX PELLICHUS
- M.: «podan, 2021roz.

7. B.I. lenucoBa «Xumus 11 xnacc noypounsle miansl no yueonuky O.C.I"'aOpuensina,
I.I"JIsicoBoi» - Bonrorpan» Yuurtens 2018roz.

8. M.A.Pga6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumum 11 ximace», - M.: Dx3amen, 2019

9.9. O.C.I'abpuensn, U.I.octpoymoB «XuMHUueCcKuil 3KCIepUMEHT B 1koiie 11 kmacey; - M.:

Hpoda. — 2019 rox.

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET
Beenure Baenutenannsiehttp://www.chemnet.ru ['azeta «Xumus» u caiit 1is yuurens <« uny
Ha YPOK XUMUI

http://him.1september.ru Enunas xomnekius [{OP: IlpenmerHas KommeKuus « X MU
http://school-collection.edu.ru/collection/chemistry EctrecTBeHHO-Hay4YHBIE SKCTIEPUMEHTHI:

xumusi. Komnekmus Poccutickoro o0imeo0pa3oBaTeabHOr0 moprajia



http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoit

http://www alhimik.ru Bcepoccuiickas onummuajia mKOJIbHUKOB O XUMHHU
http://chem.rusolymp.ru Opranndeckast Xumusi: MEKTPOHHBIN YyUeOHUK JJIsI CPETHEN IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XMUMHH: 3JIEKTPOHHBIA Y4EOHHUK

http://www hemi.nsu.ru OTKpBITBIN KOJIEIK: XUMHUS

http://www.chemistry.ru JluctaniimoHHas OJMMIINAJA 0 XUMHUH: TEIICKOMMYHUKAIIMOHHBIN

o0pa3oBarenbHbIA MPOEKT
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