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IHHOACHUTEJIBHAA 3AIIUCKA

[IporpaMmMa 1O XUMHM Ha YypPOBHE CpeaHero oomero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «OO6 obOpazoBanuu B Poccuiickoi
Oeneparuny, Tpe0OBaHUA K pe3ylbTaTaM OCBOGHHs  (enepanbHOl  00pa3oBaTeNbHOU
nporpammel cpennero obmero oopazoBanus (DPOIT COO), npencraBieHHbIX B DenepalbHOM
rocymapcTBeHHOM obOpaszoBarenbHoM crangapre COO, ¢ yuérom Konmenumu mnpemnonaBaHus
yuebHoro mpeamera «Xumus» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit denepauuu,
pean3yIOUIMX OCHOBHBIE 00pa30BaTENIbHbBIE POrPaMMbl, U OCHOBHBIX I0JIOKEeHUN «CTpaTeruu
pazBuTusl Boctiutanus B Poccuiickoit ®eneparuu Ha niepuona no 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOIXOMOB K pa3paboTKe NpOrpaMMbl IO XHMHUH, K OIPEIEICHUIO 00men
CTpaTeruv 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIUXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBHJIM KOHIETITYalbHBIC MOJOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIENieH, CONEpXKaHMS, pPE3yJIbTaTOB OOy4eHHS U
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHHKOB.

XuMudeckoe  0o0pa3oBaHHE, IOJIydacMOe BBITYCKHUKaMH  00IIeo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOThEeMJIEMOM YacThio HX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEPIIAIOIIMM 3TAllOM pealiu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[IEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o0O0pa3oBaHUsA. OTHU IIEHHOCTH
KacaloTCs MO3HAHUS 3aKOHOB TPHUPOJBI, (POPMUPOBAHUS MHUPOBO33PEHUS W OOIMIEH KYIbTYPHI
YeNOBeKa, a TaKKe DSKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHUS K CBOEMY 3[0POBBIO U
npUpoIHON cpene. Peann3yercst xumuueckoe 00pa3oBaHue 00ydarOIIMXCS Ha YPOBHE CPEIHETO
o0miero oO6pazoBaHusi CpeACTBaMH yueOHOro mpeaMera «XUMHsS», COIep:KaHue U MOCTPOCHHUE
KOTOPOTO ONPEIEICHBl B MPOTpaMMe I0 XUMHU C YYE€TOM CrHenu(DUKH HAYKH XUMHH, €&
3HAYEHUS B MO3HAHUU MPUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKE C YUYETOM OOIIUX
[eJIeld W TPUHIIUIIOB, XapaKTEPHU3YIOMUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPETHEro OOIIero
obpazoBanus B Poccuiickoii @enepamuu.

XUMHS KaK AJIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK HTPAeT OCOOYIO POJIb B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOHM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIa] B
dbopMHUpOBaHKE PAIMOHAIIBHOTO HAYYHOT'O MBIIIUICHHS], B CO3/TaHNE 1IETTOCTHOTO MPECTaBICHUS
00 OKpYyKaroIlleM MHUpPEe KaK O €IUHCTBE MPUPOIBI M YEIOBEKa, KOTOpoe GOPMUPYETCS B XUMUU
HA OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEXJ1y CTPOCHHUEM BEIIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH OOJIACTSIMU MPUMEHEHUSI.

TGCHO BSaI/IMO)IeI\/'ICTBYSI C I[pyrI/IMI/I €CTCCTBCHHbBIMU HaYKaMI/I, XUMUA craljia
HEOTHEMJIEMON YacThI0 MHPOBOM KyJIbTYphI, HEOOXOJUMBIM YCIOBHEM YCIIECUTHOTO Tpyda U
JKU3HHU KaXJ0To wieHa oOmiectBa. CoBpeMeHHasi XMMHUsI KaK HayKa CO3HAaTeNIbHAasl, KaKk HayKa
BBICOKMX TEXHOJIOTHI HaIlpaBJIeHa Ha pelleHUe IIO0ATbHBIX MPOOIeM YCTOWYMBOTO Pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBON, HKOJOTUYECKON O€30MacHOCTH U
OXpaHBbI 3J0POBbS.

B coorBercTBHM ¢ 0O0mIMMH LENSMU M TPUHLUIIAMHU CpeIHEro oOmiero oOpa3oBaHUs
coaepkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIl ypOBEHb U3yUYECHHUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOMICKYJbTYPHYIO TMOATOTOBKY OOYYaIOIIMXCS, HEOOXOIUMYIO UM IS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCHEIIHOIO BKIIOUEHHUS B KHU3Hb COLUYMA,
MIPOJIOJDKEHMST 00pa30BaHUs B PA3JIMUHBIX 00JIACTAX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

COCT&BJ’IHIOH_II/IMI/I npeamMeTa «XuMHS» SBISIOTCS 0Oa30BbIC KYpCbl — «Opr AHHUYCCKast
XUMUSA» 1 <<O6HIa${ N HCOpraHn4vcCckasa XuMmus», OCHOBHBIM KOMIIOHCHTOM COACPKAHUA KOTOPBIX
SIBJISIFOTCSL OCHOBBI 0a30BOM HAayYKH: CUCTCMaA 3HaHUH O HCOPFaHI/I‘{eCKOﬁ XUMHHU (C BKJIIFOUCHUEM



3HaHUHM U3 00IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUE NaHHOW CHUCTEMbI 3HAHUN
IpU M3Y4YEHUU IpeaMeTa O0ecleyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS] BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa conepxanus KypcoB — «Opranndeckast xumus» u «OO1iast 1 HeopraHudeckas
XUMHS» cHOpMUpOBaHA B MPOrpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0/Aa K M3Y4EHUIO
yuyeOHOro Martepuasia M OOyCJOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONPEAENEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IIPEACTABICHUM O CTPOCHUU BEILECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBaX AAIOTCA B Pa3BUTUU — OT YIVIEBOJOPOJOB 10
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHHMHA. B Kypce OpraHMuecKkodl XMMHUU IOIYy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUsS IEpBOHAYaJIbHBIE
NPECTABICHUS O XUMUYECKOH CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUH.

[Ton HOBBIM YIVIOM 3pEHHsI B IpenMere «XuMus» 0a30BOro ypoBHS paccMaTpHUBaeTcs
U3y4eHHbII Ha YpPOBHE OCHOBHOIO OOIIEro o00pa3oBaHUs TEOPETHUYECKUM Marepuan u
(akToJIOrMYeCKrEe CBEACHMS O BEUIECTBAX M XMMHUUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas ¥ HeopraHuyeckas XUMHUsA» O0y4aroIUMCs MPEJOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3HaU€HUE MEPUOJAUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOIMYECKUX MO3UIIMM,
riy0xe MOHATh HCTOpUYECKOe H3MEHeHHe (DYHKIMH 3TOro 3akoHa — OT oOoOarouiei 1o
OOBSACHSIOLIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMH O Ba)KHEHINHMX BEIIECTBAX, MX COCTABE, CTPOCHUH, CBOWCTBAX M
IMPUMCHCHHUH, a TAKIKC 0 XUMUUCCKUX PCAKIUAX, UX CYIIHOCTU U 3aKOHOMCPHOCTAX IMPOTCKAHUA
nonoiHsAeTcs B Kypcax 10 w11 KiaccoB 2IeMEHTaMH  COACPIKaHHS, HMEIOLUIMMU
KYJBTYpPOJOTHYECKUI M TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TTOHMMAaHUIO
B3aUMOCBSI3M XHMHU C JPYrHMH HayKaMH, PAacKphIBalOT €€ pOJIb B II03HABATEIBHOW H
NPAaKTUYECKON JIEATEIIEHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHTAHUIO YBAKEHHSI K IIPOLIECCY
TBOpPYECTBA B 00JACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUCHTHUPOBATLCA B O6HICCTBGHHO 1 JIMYHOCTHO 3HAYMMBIX npo6neMax, CBA3aHHBIX C XPIMI/Iefl,
KPUTUYECKH OCMBICIMBATh MH(GOPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
HWHTCJUICKTYAJIbHBIX W OKCHCPUMCHTAJIBHBIX HCCICAOBATCIIBCKUX 3adad. B oejioM COACPIKAHUC
yueOHOoro npeamera «XUMHs» JaHHOTO YPOBHS M3Y4YEHHUs OPUEHTHUPOBAHO Ha (hOPMUPOBAHHE Y
00yJaronMxcsi MUPOBO33PEHUYECKON OCHOBBI JIJIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTaHUYECKOI'0 M OPraHWYEeCKOro MHpa, 00yCIOBICHHOCTh CBOMCTB
BEILECTB UX COCTABOM M CTPOCHHMEM, MIO3HABAEMOCTh IIPUPOHBIX SIBICHUM IIyTEM 3KCIIEPUMEHTA
U pELIeHHs NPOTUBOPEUYMH MKy HOBBIMU (akTaMH M TEOPEeTHUECKUMH HpPENOChUIKaMH,
OCO3HAHHE POJIM XMMHUHU B PEUICHUM IKOJIOTMYECKUX MPOOJeM, a Takxke ImpodiieM cOepeskeHus
HHEPTreTUUECKUX PECYPCOB, CHIPhsI, CO3/1aHUS HOBBIX TEXHOJIOTUI U MaTepHAIIOB.

B mnnane pemeHuss 3agad  BOCIMTAHHUSA, Pa3BUTHS W COLMAIM3ALUU  00YyYaromIMUXcCs
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO COJAEP)KAHUS M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaroT (GOpPMUPOBAHUE YHUBEPCAJIbHBIX yUEOHBIX JIEHCTBUM, MMEIOIINX
6a30Boe 3HaUEHHE JUIS pa3IMYHBIX BUJIOB JEATEILHOCTH: PELIeHUs MpobieM, MOUCKa, aHanu3a U
0o0paboTkn uHPOpMaAIMK, HEOOXOMUMBIX JJs TNPUOOPETEHHs ONbITa MPAKTUYECKOH U
UCCJIEI0BATENBCKOM 1€ATEIbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B IO3HAHUU XUMHHU.

B npakTuke npenojiaBaHns XMMUHU KaK Ha YPOBHE OCHOBHOTO 00IIIEro 0Opa3oBaHus, Tak U
Ha ypOBHE cpenHero oomiero oOpa3oBaHMs, TNPU  OMNPEAETICHUH  COJep’KaTeIbHOU
XapaKkTEPUCTUKH LEJIeHd HM3Yy4YeHHs MpeaMeTa HaIlpaBiICHUEM IEPBOCTENEHHOM 3HAYMMOCTH
TPaJUIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHMMHUYECKOM HAykM Kak o0jacTu



COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUUYECKOW MEATEeIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHPOBOM KyJabTypbl. C METOAMYECKOW TOYKH 3pEHUS TaKOW MOIXO0d K
ONpEJICTICHUIO LIeJICH U3YUEHUS IIPEIMETA SIBIISICTCS BIIOJIHE OIPaBIaHHBIM.

CorjacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU IEIISIMU W3YUYeHHs NpeaMera «XUMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBIAIOTCS:

(GopMHpOBaHUE CUCTEMbl XMMHUYECKUX 3HAHUN KaK Ba)KHEHIIEH COCTABIAIOLIEH eCTeCTBEHHO-
HAY4YHOH KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKaT KIIOYEBbIC MOHATHS, (yHIaMEHTaIbHBIC
3aKOHBI M TEOPUHM XHMMHH, OCBOCHHE S3bIKA HAyKH, YCBOCHME M IIOHUMAHHE CYILIHOCTH
JOCTYIHBIX 0000IIEHNH MHPOBO33PEHUYECKOr0 XapakTepa, O3HAKOMIICHHE C HCTOpHEH HX
pa3BUTHUSA U CTAHOBJICHMUSI,

dbopMUpOBaHHEe W pPa3BUTHE MPEICTABICHUI O HAYYHBIX METOAAaX I[MO3HAHUS BEIICCTB H
XUMHUYECKHX peaklui, HEOOXOAUMBIX AJisi MPUOOPETeHUsS YMEHUN OPHUEHTUPOBATHCS B MHpPE
BEIIECTB M XHUMHMUYECKUX SIBJICHUM, HMMEIOIIMX MECTO B TMPUPOJE, B MPAKTUUYECKON U
MOBCEHEBHOM KU3HU;

PasBUTUC YMGHI/Iﬁ U croco0oB JACATCIIBHOCTH, CBA3aHHBIX C Ha6JIIOZ[eHI/IeM U OOBSICHCHHEM
XUMHUYCCKOTI'O OKCIICPUMCHTA, CO6J'IIOI[€HI/I6M IIpaBUjI 0e301acHOTO 06paIHeHI/IH C BCIICCTBAMM.

Hapsiny ¢ atum, copepxartenbHas XapaKTepUCTUKA eI U 3a/lay M3y4YeHUs MpeaMeTa B
porpaMMe 1Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B cHCTeMe cpeaHero obmiero ooOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTECHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi oOydeHwus,
OpPUEHTHPOBAHHOW Ha TMOATOTOBKY BBIMYCKHHUKAa 0O0II€00pa30BaTeIbHOM  OpraHU3aINH,
BJIQ/ICIONIET0 HE HAOOpPOM 3HaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMCHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUU W MPUMEHEHUS WX B PeaTbHOW XKU3HU IS PEIICHUS
MPAKTUYECKHX 3a7ay.

B cBmu ¢ stuMm Ipu H3Y4YCHUM NOPCIMETa «XHTMHS AOMHUHHUPYIOIICC 3HAYCHUC
HpI/IO6pCTaIOT TakuC OCJIM U 3aJa4M, KaK:

ajgarnranus o6yqafomnxcs1 K YCIOBUSAM JUHaAMHUYHO Pa3BUBAOIICTOCA MHpa,
q)OpMI/IpOBaHI/IC HUHTCJUICKTYAJIbHO paSBHTOﬁ JIMYHOCTH, FOTOBOM K CaMOO6paBOBaHI/II-O,
COTPYAHUYECCTBY, CaAMOCTOATCIbHOMY [PUHATHIO TPaMOTHBIX peHIGHI/II\/'I B KOHKPETHBIX
JKU3HCHHBIX CUTYallUAX, CBA3AaHHBIX C BEHIECCTBAMU U UX IPUMCHCHHUEM

dopMupoBaHue y OOy4YalOIIMXCSl KIIOUEBBIX HABBIKOB (KJIOUEBBIX KOMIIETEHIIUN),
UMEIOIUX YHUBEPCAIbHOE 3HaUCHUE JUIS PA3IMYHbIX BHIOB JESATEIBHOCTH: PELICHUs MpoOIIeM,
MOUCKA, aHaimu3a W o00paboTku uHOOpPMAIUU, HEOOXOIUMBIX [JIsi TMPUOOPETEHUS] OIBITA
JEATEIIBHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B IO3HAHUU XUMHH, a TAKXKeE I OLIEHKH C
MO3UIUI IKOJIOTHYECKOW 0€30IaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpPTraHu3M YEJIOBEKA U IPUPOJIHYIO CPENY;

paSBI/ITI/Ie ITIO3HABATCIJIIBbHBIX I/IHTepeCOB, I/IHTeJ'IJ'IeKTyaJ'IBHBIX nu TBOp‘-IeCKI/IX CHOCO6HOCTeﬁ
00y4aromuxcsi: CIOCOOHOCTH CaMOCTOSITEJIbHO TMPHOOpPETaTh HOBBIC 3HAHUS 10 XUMHHU B
COOTBCTCTBUU C ) KU3HCHHBIMH HOTpe6HOCT$[MI/I, HNUCITIOJIB30BaAThH COBpeMeHHI)Ie I/IH(bOpMaIII/IOHHBIe
TEXHOJIOTUH JIJIs TIOMCKA M aHAJIM3a YUeOHON M HaAyYHO-TIOMYJIIPHON MHPOPMAIIUU XUMUYECKOTO
COJICPKAHUS;

dbopMUpOBaHUE U Pa3BUTHE y 00YUAIOMINXCS aCCOIMATHBHOTO M JIOTMYECKOTO MBIIIIJICHHS,
HAOJI0/IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;



BOCIIUTaHHE Yy OOy4aromuxcs YOSKAEHHOCTH B T'yMaHUCTHMYECKOW HANpPaBICHHOCTU
XUMUHM, €€ BaXHOW pOIM B  pelIeHWH TJ00albHBIX  MpPoOJeM  palloHaIbHOTO
IIPUPOJOINOIB30BAHMS, IIONOJHEHUs JHEPreTUYECKUX PECYpCOB U COXPAHEHUS IPUPOIHOIO
pPaBHOBECHsI, OCO3HaHMA HEOOXOJUMOCTH OEpEeKHOr0 OTHOLICHMS K MPUPOLE U CBOEMY
3/10pOBbIO, & TAK)K€ MPUOOPETEHUS OIbITA MCIIONb30BAHMSI MOJTYYEHHBIX 3HAHUM NI IPUHATUSA
I'PaMOTHBIX PEIICHUHN B CUTYalUsX, CBA3aHHBIX C XUMUYECKUMH SBJICHUSMHU.

B y4yeOHOM miane cpemHero oomiero o0pa3oBaHMs NpeaMeT «XUMHsS» 0a30BOr0 YpOBHS
BXOJIMT B COCTaB IpeIMEeTHOHN 06sacTu «EcTecTBeHHO-HaY4HbIE IPEIMETHI.

OO01mee 4MCIO YacoB, OTBEACHHBIX IS M3y4EHUS XUMHUU, HA 0a30BOM YpOBHE CpPEIHETO
obmero obpazoBanusi, cocrabisger 68 vacoB: B 10 kmacce — 34 vaca (1 wac B Henmemo), B 11
Kiacce — 34 gaca (1 gac B Henemio).

YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI /151 YYUEHUKA

* Xumus, 11 kimacc/ I'abpuensu O.C., AkimonepHoe oomectBo «M3maTenbcTBo
«IIpocemenue»s Xumus 10 xnacc / I'abpuensua O.C., Octpoymos U.T"., Cnaakos C.A.,
AknmonepHoe obmectBo «M3naTenbcTBO «IIpocBerieHue»

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

Xumusi. 10 knacc. bazoBbiit ypoBenb. Kontposbabie u mpoBepounsie padboTel. K yuebnuky O. C.
["abpuensna

Xumus. 11 knacc. bazosiii ypoBenb. KontponbHbie u ipoBepounbie padoTsl. K yuebnuky O. C.
["abpuensna

Meroanueckoe nocoore YMK «Xumus. 10 kmace» O.C. 'aGpuenstH - AKIIMOHEpHOE 00I1IECTBO
«M3natensctBo «IIpocBerienuey

Meroanueckoe nocoore YMK «Xumus.11 kimace» O.C. IN'abpuensita - AxnnoHepHoe 00IIeCTBO
«M3natensctBo «IIpocBerienuey

IOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HMHTEPHET

- https://m.edsoo.ru, https://urok.apkpro.ru/, https://videoteka.apkpro.ru/ bu6mmoreka [JOK
- https://resh.edu.ru/subject/29/9/ Poccuiickas 371eKTpOHHAs IIKOJIA
— http://school-collection.edu.ru — eaunas kosekmus UAPOBBIX 00pa30BATEILHBIX PECYPCOB
—  http://www.openclass.ru — «OTKpbITHIH Ki1acc» ceTeBbie 00pa3oBaTebHbIE COOOIIECTBA
— http://www.researcher.ru - Hureprer-nopran  «MccrieoBaTenbckas  JIesTeIbHOCTb
IIKOJbHUKOBK
—  http://www.it-n.ru/ - ceTb TBOPUECKHUX y4uTEICH
—  http://www.profile-edu.ru — caiit npo¢puisHOTO 00yUeHHS
— http://festival.1september.ru — nemaroruueckuii popym: decTuBaIL MEIArOTHUSCKUX HACH
«OTKPBITBIN YPOK»
—  http://www.prosv.ru — caiit usgarenbcrBa «IIpocBerieHue»
—  http://www.fipi.ru — ®enepanbHblii ”THCTUTYT ENATOTUYECKUX H3MEPEHUI
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI 11O XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYArOIIMMHUCS
porpaMM CpEeAHEro oO0IIero oopazoBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM).
HaydHno-meronueckoii OCHOBOM i pa3pabOTKH TUIAHUPYEMBIX pPE3yJbTAaTOB OCBOCHUS
POTPaMM CPEHEro O0IIero 00pa30BaHUs SBIISETCS CUCTEMHO-CSITEIBHOCTHBIH MTOIXO/.

B coorBercTtBUM C CUCTCMHO-ACATCIbHOCTHBIM IMOAXOJA0OM B CTPYKTYpPC JIMYHOCTHBIX
pEe3yjbTaTOB OCBOCHUA IIPEAMCTA «XuUMHsI» Ha YpOBHE CpEAHETO 06mero O6paSOBaHI/I${
BBIJCJICHDBI CIICAYIOIHNE COCTABJIAIOIINC:

OCO3HAaHHC O6y‘IaIOIJ_[I/IMI/IC$I pOCCHﬁCKOﬁ rpa)K,Z[aHCKOﬁ NICHTUYHOCTU — T'OTOBHOCTH K
CaMOpPa3BUTUIO, CAMOCTOATCIIbBHOCTHU U CAMOOITPCACICHUIO,

HaJINn4uc MOTHBAIlUHU K 06y‘IeHI/II-O;

[eJICHAIIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JHMYHOCTH HAa OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUWU;

TOTOBHOCTb U CIIOCOOHOCTh OOYYAIOIIMXCSI PYKOBOJCTBOBATHCS B CBOCH J1€ATEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, TMPUCYIIUMH [EJIOCTHOM CHUCTEeME XHMMHYECKOTO
o0Opa3zoBaHus;

HAJIMYUC NPaBOCO3HAHUA AKOJIOTUYECKOU KYJIbTYPBI H CIIOCOOHOCTH CTaBHUTh e u
CTPOUTDH KU3HCHHBIC IJIAHBI.

JImdHOCTHBIE pe3yNnbTaThl OCBOCHMSI TpeaMera «XHUMHs» JTOCTUTAIOTCS B €IMHCTBE
y‘IC6HOI\/’I u BOCIIMTATEILHOU OCATCIIBHOCTU B COOTBETCTBUHN C TYMAHUCTHYCCKUMHU,
COLIMOKYIIBTYPHBIMH, JIYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd  POCCHUHCKOTO
TpaXXJ1aHCKOTI'O O6HI€CTBa, IMPUHATBIMU B O6HI€CTB€ HOpMaMH M IIpaBUJIaMU IIOBCJACHUA,
CIOCOOCTBYIOLTUMH TPOIIEcCaM CaMOTMO3HAHUS, CaMOPa3BUTHSA M HPAaBCTBEHHOT'O CTAHOBIICHHS
JTUYHOCTH 00YyYaIOIIUXCSI.

JIMYHOCTHBIE pE3yJabTaThl OCBOEHUS IMpeaMeTa «XUMHS) OTPaXKaroT cHOPMUPOBAHHOCTD
ONbITa TIO3HABATENbHOM M TMPAKTHUECKON MAESITEIbHOCTH OO0YYaloIIMXCs MO0 pealu3aluu
INPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIMTAHMS

0CO3HAHMsI 00YJaIOIIMMKCS CBOUX KOHCTUTYIMOHHBIX MPaB M 00s3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MPEJICTAaBICHUST O COLMAIbHBIX HOPMAaX W TPaBHIAX MEXKIMYHOCTHBIX OTHOIICHHWHA B
KOJIJIEKTUBE;
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TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATEIBLHOCTH MPHU CO3/IaHUH y4EOHBIX MPOEKTOB,
pelIeHUH y4eOHBIX M [TO3HABATENIbHBIX 33124, BBINOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH ITOHMMATh M IPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apryMEHTBI IPYruX
IPU aHAJIU3€ Pa3IMYHbIX BUJOB yUEOHOM NesATEIbHOCTH;

2) IMAaTPUOTHYECKOI'0 BOCIIUTAHUS

[IECHHOCTHOTO OTHOILIECHHUS K HCTOPUYECKOMY W HAy4YHOMY HACJEIUI0 OTEYECTBEHHOM
XHMUH;

YBAXXCHUA K IPOHECCY TBOPUCCTBA B obnactu TECOpHHU M HNPaKTHYCCKOTIO IPUMCHCHUA
XUMHHU, OCO3HAHHUA TOro, 4YTO JOCTUIKCHHUA HAYKH C€CTb PE3YyJIbTAaT JJIMTCIbHBIX HEl6HIOII€HHfI,
KPOIOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITIOMCKOB, IIOCTOSAHHOI'O Tpyada yLIéHBIX " IMIPAKTHUKOB;

HHTCPCCa W 1NO3HABATCIBHBIX MOTHUBOB B TIOJYUYCHHHM W TMOCICAYIOHMICM aHAJINU3C
I/IH(l)OpMaHI/II/I O MMEPCaAOBBIX JOCTHIKCHUAX COBpeMeHHOfI OTECUYECTBCHHOM XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH  OLIGHMBATh CHUTYalldW, CBS3aHHBIE C XHUMHYECKUMHU  SIBIICHUSAMH,
U TPUHUMATh OCO3HAHHBIE PEUICHHS, OPHUEHTHUPYACh Ha MOpPaIbHO-HPABCTBEHHBIE HOPMBI U
LICHHOCTH;

I'OTOBHOCTH OICHHBATb CBOE IMMOBCACHNUEC H IIOCTYIIKHU CBOUX TOBapI/IH_[eﬁ C HO3HLIPII>1
HPAaBCTBCHHLIX U ITPABOBbBIX HOPM M OCO3HAHUEC HOCJIGI[CTBI/II;'I OTUX IMOCTYIIKOB,

4) ¢hopMHUpPOBaAHMS KYJIbTYPbI 3/10POBbSI:

MOHUMaHUs IIEHHOCTEW 370pOBOTO0 M 0O€30macHOTO o00pasza KU3HH, HEOOXOJIUMOCTH
OTBETCTBEHHOT'O OTHOIIECHHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOMIOIeHHsT TIPaBWJI O€30IMMaCHOTO OOpaIlleHUsI ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOU
JKU3HHU U B TPYJOBOH JIEATEIILHOCTH,

IMNOHUMaHHuA LCHHOCTHU IIpaBUJl HWHAUBHUAYAJIBHOTO MW KOJJICKTUBHOI'O 0e301acHOTO
MOBCACHUS B CUTYyaAllUAX, YTPOKAOIINX 3J0POBLIO U JKU3HU n}oz[eﬁ;

OCO3HAHHUS TOCJEJICTBUNH W HENPUITHUS BPEIHBIX MPHUBBIUEK (YMOTPEOJIEHMs aJKOroJs,
HapKOTHUKOB, KYPEHHUs);

5) TPy10BOT'0 BOCIIMTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATENbCKONW JIeATEIhHOCTH,
00IIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUJAX NESITCIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTUE B PEIIEHUHU NPAKTUYECKUX 3a7ad COIHMAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

HHTCpCCa K IMPAKTUYUCCKOMY U3YUCHUIO HpO(bCCCI/Iﬁ pa3jinyHoro poaa, B TOM 4YHUCIIC Ha
OCHOBC IMPUMCHCHUA MMPECAMETHBIX 3HAHUH 110 XHUMUH,

YBaKEHUS K TPYAY, JIOISAM TPYAa U pe3ysibTaTaM TPYI0BOH JEATEIIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BbIOOpY WHAMBUAYAIBHOM TpPAaeKTOPUH OOpa30BaHMUS,
Oynymeil mpodeccun U peann3anuu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB U MOTPEOHOCTEN 00IEeCTBa;

6) 9K0JIOrH4YeCKOT0 BOCIIUTAHUS

IKOJIOTHUYECKH TIeJIECO00Pa3HOr0 OTHOIICHUS K MPUPOJE, KaK HCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MMOHUMAaHUs TJI00aJIbHOIO XapaKkTepa 3KOJIOTrMYCCKUX HpO6H€M, BIIMAHHUA 3KOHOMHWUYCCKUX
IponecCoB HA COCTOAHHUE HpHpO,Z[HOﬁ u COHHaHBHOﬁ Cp€abl;

OCO3HaHUA HGOGXOIII/IMOCTI/I HCIIOJIB30BaHUA IIOCTI/I)KGHI/Iﬁ XUMHU IJIg pCUHICHUSA BOIIPOCOB
pairoOHaJIbHOI'O ITPUPOAOIIOTIL30BAHU A,

AKTMUBHOTO HEIPUATHSA JCUCTBUM, NPHUHOCAIIUX BpPEX OKPYKAIOIIEH NPUPOIHOU Cpene,
YMEHUSI IPOTHO3UPOBATh HEOJAroNpUSATHBIE SKOJIOTMYECKHE MOCIEICTBHUS MPEANPUHUMACMbIX
JIEHCTBUM U NPENOTBPALLATh UX;

HaJIMYUSL Pa3BUTOTO HKOJIOTMYECKOTO MBIIUICHHS, JKOJIOTUYECKON KYJIbTYpBI, OIbITa
NEeSITeTbHOCTH  OKOJIOTUYECKOH  HANpaBlIEHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCSI HMMH B
NIO3HABAaTEIbHOW, KOMMYHUKATUBHON M COLIMAIILHOM NMPAaKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IPOTHBOCTOSTH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

C(OPMHPOBAHHOCTU  MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTUKH;

NOHMMaHHA CHenU()UKA XUMHUH KaK HayKd, OCO3HaHUS €€ poinu B (OPMHUPOBAHHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO NPEACTaBICHUs 00 OKpyKarolleM
MHpE KaK O €JUHCTBE IPUPOJBI M YEIOBEKA, B ITO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH W
peleHny npobaeM COXpaHeHHs! TPUPOTHOTO PABHOBECHUS;

yOSXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHUMHUHU JUJII COBPEMEHHOW IMBWIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIPaBICHHOCTH M BaXKHON POJNM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJBTYphI, PEIIEHUN TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, THUIIEBOH M DKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTHU  MEIUIINHBI,
00€ecTeueHNH yCIOBUN YCTEIIHOTO TPYJa U YKOJIOTHYECKA KOM(DOPTHOM KU3HU KAKIOTO YjIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM T'PAMOTHOCTH: TIIOHMMAaHMS CYIIHOCTH METOJOB ITO3HAHWI,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJyYaeMble 3HAHUS IS
aHaJIM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHUS Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIUXCS TaHHBIX
C LENBIO MTOIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCITOIb30BaTh XUMUYCCKHE 3HAHMS JJIL pCHICHUSA npo6neM
B PCAJIBHBIX XU3HCHHBIX CUTYyallUuAX,

HHTCPECCA K IMO3HAHWIO U HCCIIeI0BaTEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTH ¥ CIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHHI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUM TIO XUMHUH B COOTBETCTBUM C JKU3HEHHBIMU
MOTPEeOHOCTSMU,



UHTEpeca K OCOOCHHOCTSAM TpyAa B pasinyHbIX cdepax mnpodeccHoHaTbHON
JeATEIIEHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpenmMeTHbie pe3yibTaThl OCBOCHHS yueOHOro mpenmera «XHMHS» Ha YPOBHE
CpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HaYMMble s (OPMHUPOBAHMS MHPOBO33PEHUs OOYy4arOIIMXCS MEKAMCLUIUIMHAPHBIE
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crielru(UKy METO/I0B TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTUs, SIBJICHUE, MPOIEeCC, CHCTeMa, HAyYHBIH (aKkT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIoBaHKe, HAOII0IeHUE, U3MEPEHUE, IKCIICPUMEHT U JIpyTue);

YHHUBEpCAIbHbIE yueOHble  JeiCTBUS (mo3HaBaTeIbHBIE, KOMMYHHMKaTUBHBIE,
perynatuBHble), oOecreunBatomye (opmupoBaHue (QYHKIMOHAIBHONH TIpaMOTHOCTH U
COLIMAJILHOW KOMITETEHIIMH 00YyJaroIuXCs;

CHOCOOHOCTh  OOyYaroIMXCs ~ HCHOJb30BaThb  OCBOEHHBIE  MEKIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCAJIbHbIC y4YeOHBbIC JEHCTBHSI B IIO3HABATEIBHOW U
COLIMAJIbHON IIPAKTHKE.

MeranpeameTHbie pe3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATHHBIMH YUECOHBIMU
[103HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JCHCTBUAMU.

Osgi1ajieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH A€l CTBUIMMU:
1) 6a30Bble JIOTHYECKHE TeCTBUSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aKTyaJlM3UpOBaTh MpoOJeMy, BCECTOpPOHHE €€
paccmaTpuBarth;

ONpCAC/IITE HCIIN ACATCIBHOCTU, 3aJdaBas IapaMETpbl W KPUTCPUU HUX JOCTUKCHHA,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCIIOJIB30BaTh IIPpU OCBOCHHUU 3HaHUI HpI/IéMH JJOTMYCCKOIro MBIINUJIICHHUSA — BBIACIATH
XapaKTCPHBIC TIPHU3HAKU MOHATHU U YCTaHaBJIMBaTb WX B3aWMOCBSA3b, HCIOJb30BaTh
COOTBCTCTBYHOIIHEC MOHATHUA [UIA 00BSICHEHHS OTACIBbHBIX (I)aKTOB n HBHCHHﬁ;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUHN JJIA KJ'IaCCI/I(i)I/IKaIII/II/I B€IICCTB U XUMHNYCCKHUX peaxunﬁ;
YCTaHAaBJIMBATh NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY N3YUACMbBIMU SABJICHUSMU,

CTPOUTH JIOTMUECKHUE pacCyXJeHUs (MHIYKTHBHbIE, JEIyKTHUBHBIE, 110 aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBOJIbI U 3AKJIFOUEHUS;

OPUMEHSATH B TMpOIEcce MO3HAHU, HCIOJb3yeMble B XUMUU CUMBOJIHUYECKUE (3HAKOBBIC)
MO/JIEJH, TPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHE XHWMHYECKOM peakuud — TpU peleHHH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a7ad, IPUMEHATh Ha3BaHHbIE MOJIEIbHbIE MPECTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUECKUX PEAKLINM.



2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:
BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIHIA;

dbopMymupoBaTh eI W 33Ja4d HCCICJOBAaHUS, HCIOIb30BaTh IIOCTABICHHBIC W
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut QOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIQJICTh HABBIKAMU CaMOCTOSTEJIBHOIO IIJIJAHUPOBAHUS M IPOBEACHUS YYEHUUYECKUX
HKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IIPOIEcca, CaAMOCTOSTEILHO
MIPOrHO3UPOBATh €ro pe3ynbTaT, (GopmyiaupoBaTh OOOOMIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJIOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJCTaHHON
pabore;

IIPUOOpPETaTh OIBIT YYEHUYECKOW HCCIIEN0BATENbCKOM M IPOEKTHOM JIE€ATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/I0B peIlIeHUs
IIPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOIOB [TIO3HAHMUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHMKAX HHGOpManuu (HAYIHO-TIOMYIISpHAs
JauTepatypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE IOcoOMs, pecypcbl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBIeHHs, KPUTHUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUUBOCTD;

(GbopMyIMpOBaTh 3ampOChl W TMPUMEHSTH PA3IMYHBIC METOJIBI TPH IOUCKE W OTOOpE
uH(pOopMalui, HEOOXOAUMOM /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAeNEHHOTO TUTIA;

nproOpeTaTh OIBIT MCIOJIB30BaHUS MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMaNbHYIO (hOopMy IpeacTaBieHUs MH(OpMaLUU (CXEMBI,
rpaduKu, 1uarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BAaTh HAy4YHBIM SI3bIK B KauecTBE CpeAcTBa IpU paboTe € XUMHUYECKOU
uHpopMaLuell: MPUMEHATh MEXIpeIMeTHble ((pHU3MUecKue W MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIIbl, aOOpEeBUATYpPBI, HOMEHKIIATYPY;

HCIIOJb30BaTh U Hp606paSOBBIBaTB 3HAKOBO-CUMBOJIMUCCKHUEC CPCACTBA HATTISIIHOCTH.
Osjaagenue YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH JelCTBUSAMM:

3aaaBaTb BOIIPOCHI 1o CYLICCTBY 06cy>i<z[aeM0171 TEMBI B xXoae Juajiora
W/ JUCKYCCHH, BBICKA3bIBaTh HICH, q)OpMy.]'H/IpOBaTI) CBOM NPCIIOKCHUA OTHOCHUTCIBHO
BBITIOJTHCHU A npezmoxceHHoﬁ 3aJa4u,

BBICTYIIATh C IPE3ECHTALMEW PE3yJIbTATOB IMO3HABATEIBHOW JEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM TIPU  BBIIOJHEHUM XHMHUYECKOTO
HKCIIEPUMEHTA, MPaKTUUYEeCKOH paboThl IO HCCIEIOBAHHIO CBOMCTB H3y4aeMbIX BEIECTB,
peanu3anuu y4eOHOTro IIPOEKTa u (hopMynupoBarth BBIBO/IbI
[0 pe3yJbTaTaM IPOBEAEHHBIX HWCCIEAOBAHUM MYTEM COIJIACOBAHMS MO3ULIUN B XOJeE
o0cCyx/ieHusI 1 0OMeHa MHEHHSIMH.

OBJajieHNe YHUBEPCAJIBHBIMH PeryIsTHBHBIMM el CTBUAMU:



CaMOCTOSITENIbHO TIAHUPOBAaTh W OCYIIECTBISTH CBOKO TO3HABATEIBHYIO NEATEIHHOCTH,
onpenensst e€ eIy W 33aJaud, KOHTPOJIHMPOBATh M MO0 MEpe HEOOXOAMMOCTH KOPPEKTHPOBAThH
npeyiaraeMblii ITOPUTM JICUCTBUN TIPU BHITIOJHCHUH YYEOHBIX M MCCIIEOBATEIBCKUX 3a7ad,
BBIOMpATh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEHICHUS ¢ yYETOM MOJYYCHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYIICCTBIIAAITb CAMOKOHTPOJIb CcBOCH JCATCIbHOCTH Ha OCHOBE CaMoOaHaIu3a U
CaMOOILICHKH.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC
[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(OpMUPOBAHHOCTH NPEJCTABICHUN 0 XUMUYECKOM COCTABIISIIONICH €CTeCTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XHUMHH B TIO3HAHWUU SIBJICHUU MPUPOJBI, B HOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOJUMOW MJii pEelIeHus
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
PUPOIHOI cpere;

BJIAJICHUE CHCTEMOM XUMHYECKUX 3HAHUH, KOTOpAs BKIIOYAET: OCHOBONOJIArArOUIUe
MNOHATHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Qopmyna (pa3BEépHyTas U
COKpaiméHHasl), MOJb, MOJIIpHAsE Macca, MOJSIPHBIE 00BEM, YIIEpOAHBIA  CKEleT,
(GyHKIMOHAJIbHAS TpyMNNa, pajuKanl, HU30MEpus, U30MEpbl, TOMOJIOTMYECKUN psia, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOAEpKAIINE COCAUMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPUsI CTPOCHUS OPraHUYECKUX
BemectB  A. M. BytiepoBa, 3aKkoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CI/IMBOJII/ILIGCKI/Iﬁ SA3BIK XUMMHU, MI/IpOBO33peH‘I€CKI/I€ 3HaHUA, JICKaAIIUE B OCHOBE IIOHMMAaHMHA
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OJy4YEeHUHU U 0€30I1aCHOM MCIOJb30BaHUU BaXKHEUIIIUX OPraHMUECKHUX BEIIECTB B OBITY
Y MIPAKTUYECKOU IESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHBIC NMPU3HAKU MOHSATUN, YCTAaHABINBATH
UX B3aHMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOINE MOHATHUS P ONMCAHUU COCTaBa, CTPOCHUS U
MPEBPAILICHUI OPTaHUYECKUX COCTUHECHUM;

c(OpPMUPOBAHHOCTh YMEHUU HCIONB30BATh XUMHUECKYIO CHMBOJHUKY JIJISi COCTaBICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (GOPMYJI OpTaHUYECKUX BEIIECTB
Y YPAaBHEHUUM XUMHUUYECKUX PEAKLMN, U3rOTABIUBATh MOJEIM MOJEKYJ OPraHUYECKUX BEIIECTB
JUISL WIUTIOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIECKHOCTh U3yUEHHBIX OPraHUYECKUX
BEIIECTB II0 HX COCTaBy M CTPOCHHMIO K OIpPENeJIEHHOMY KJIACCy/TpyIIe COEAUHEHUN
(YriaeBoJopobl, KHCIOPOJ W a30TCOJEpXKAllde  COCIUHEHHs, BBICOKOMOJIECKYISIpPHBIC
COeIMHEHUS), JaBaTh UM Ha3BaHus Mo cucremarnueckoil HomeHkiatype (IUPAC), a takxke
NPUBOINUTH TPUBHAJbHBIE HA3BAHHUS OTICIBHBIX OPraHUYECKHUX BEIIECTB (ITHIIEH, MPOMMUJICH,
aleTHJIEH, STWICHIVIUKOJb, TJIMUEPUH, (QeHos, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHAasi KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsl KUCIIOTA, IIII0KO03a, (QPyKTO3a,
KpaxMaJl, [1eJUII0JI03a, TIIHUIVH);

c(OPMHUPOBAHHOCTh YMEHMS OIPEIENATh BHIbl XUMHUYECKOW CBSI3M B OPraHMYECKUX
COEIMHEHUSX (O/IMHAPHBIE U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHHSI HPUMEHSTHh IOJOXKEHUS TEOPUU CTPOCHMS OPraHHMYECKUX
BemectB A. M. BytnepoBa niisi 0ObICHEHHSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT WX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (U3HYCCKUE W
XUMHUYECKHE CBOWCTBA TUITMYHBIX MPEJICTABUTENICH PA3TMYHBIX KIIACCOB OPraHUYECKHUX BEIIECTB
(MeTan, 2TaH, STWICH, NPOMWICH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, OeHzou,
METaHOJ, ITAHOJ, YTHJICHTJINKOIb, TIUIEPUH, (CHON, aleTalbIeTU/l, MypaBbUHAS U YKCYCHAs
KHCJIOTBI, TJIIOKO3a, Kpaxmall, IeJUI0jI03a, aMHUHOYKCYCHAs KHCIO0Ta), HILIIOCTPUPOBATH
TEHETHUYECKYIO CBSI3b MEXK]y HUMH YPAaBHCHHUSMH COOTBETCTBYIOIIMX XHUMHUYECKUX PEaKIHid C
HCII0JIb30BAHUEM CTPYKTYPHBIX (GOPMYJI;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOYHHKH YTJIEBOJOPOIHOTO CHIPHS
(HedTh, MPUPOAHBIA Ta3, Yrojib), CIOCOOBI HMX TMEPEePadOTKH M MPAKTUUECKOE NPHUMEHEHUE
IPOJYKTOB EPepadOTKHU;

Cc(OPMHUPOBAHHOCTE YMEHUN IPOBOJIUTH BBIYMCIECHHUSA 110 XHMHUYECKUM YpaBHEHUAM
(Macchbl, 00bEMa, KOJIMYECTBA MCXOJHOIO BELIECTBA WMJIM NPOAYKTA PEAKLUU MO H3BECTHBIM
macce, 00BEMY, KOJINYECTBY OJTHOTO u3 UCXOJIHBIX BEILIECTB
WM [IPOJYKTOB PEAKIUN);

Cq)OpMHpOBaHHOCTB YMCHI/Iﬁ BJIaACTb CHCTEMOM 3HAHUN 00 OCHOBHBIX MCTOJaX HAYYHOI'O
I[MO3HaHHsA, HWCIOJbB3YCMbIX B XWUMHH IIPpU HN3YUYCHUHU BCUICCTB H XHUMHUYCCKUX SIBIICHUH
(Ha6J’II-OI[eHI/Ie, HU3MCPCHUC, OKCIICPUMCHT, MO)ICJ'II/IpOBaHI/IC), HUCIIOJIB30BaTh CHUCTCMHBIC
XUMHYCCKUC 3HAHUA IJIA IIPUHATUSA pGHIGHI/If/'I B KOHKPCTHBIX JKU3HCHHBIX CUTYyallUAX, CBA3AHHBIX
C BCHICCTBAMU U UX ITPUMCHCHUCM

c(OpPMHUPOBAHHOCTh YMEHHUH COOJIOIATh MPaBUIIA MOJIb30BAHUS XMUMHUYECKON MOCYIOU U
nabopaTopHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 0OpalleHus ¢ BeIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITIOJITHEHUIO JIAOOPATOPHBIX XUMUYICCKUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIIOJIHATh XMUMHUYECKHH HSKCHEPUMEHT
(mpeBpallleHusi OpraHU4YEeCKUX BEIECTB MPU HarpeBaHUU, MOJyYEHUE ITHIIECHA U HU3YYEHHE €ro
CBOWCTB, KayeCTBEHHbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JCHaTypauus OelIKoB Npu
HarpeBaHuM, I[BETHbIE PEAKI[MU OEJIKOB) B COOTBETCTBUU C MpPaBUIAMHU TEXHUKH 0€30MaCHOCTHU
npu oOpallleHUH C BEIEeCTBAaMM M JIAOOPATOPHBIM 000pYIOBaHUEM, MPEACTABIATh PE3YJIbTaThl
XUMHUYECKOIO S3KCIepuMeHTa B (opMe 3aluCu YpaBHEHHUH COOTBETCTBYIOLIUX pEAKIUN U
(bopMynHpOBaThH BHIBO/IbI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XHMMHUYECKYIO HH(OpMAIHIO,
MOJy4aeMyI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi MH(popmMarun, IHTepHeT u 1pyrux);

c(OpMUPOBAHHOCTh YMEHUN COONIOAATh IMpaBWJIa HKOJOTMUYECKH LEeIeco00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATETBbHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbsS U
OKpY’Karolled MpUPOIHON cpesbl, 0OCO3HaBaTh OMACHOCTh BO3JCHCTBHS Ha >KMBBIE OPTaHU3MBbI
ONpEACNEHHBIX OPraHMYECKUX BELIECTB, MOHMMAas cMbica mnokaszarens [I/IK, moscHaTe Ha
nmpuMepax crocoObl YMEHBUICHUS ¥ MPEJOTBPAICHHs] UX BPEAHOIO BO3JIEHCTBUS HAa OpraHU3M
4eJI0BEKa;

JUIA 06yqafonmxcs[ C OrpaHUYCHHBIMH BO3MOXXHOCTIAMHU 3O0POBbA: YMCHHUE IMPHUMCHATH
3HAHHUS 00 OCHOBHBIX JOCTYIIHBIX METOaX MO3HAHHWA BCHICCTB U XUMHUYCCKUX HBHCHHﬁ;

JUTSL CIIENIBIX U CJIA0OBUAALIUX 00YYarOIIMUXCS: YMEHHUE UCII0JIb30BATh PEIbe(HO-TOUEUHYIO
cucremy o0o3HaueHuit JI. bpaiins 11s 3anucu Xxumuueckux Gopmy.



11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUs Kypca «OOmiass W HEOpraHWYecKas XUMUSDY
OTpaXKaroT:

c(OPMHPOBAHHOCTh TPEJACTABICHHUIA: O XHMHUYECKOH COCTaBIIAIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUN NPUPOJIBI, B (POpMHUPOBAHUU
MBIIUICHUSI U KYJIbTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHOM TPaAaMOTHOCTH, HEOOXOAMMOM st
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM CpEnE;

BJIQJICHUE CHUCTEMOM XHMMHMYECKUX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliue
HOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- JIEKTPOHHBIC OPOUTAIM ATOMOB, UOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEMEHb
OKUCJICHUsI, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAs),
KpUCTAJJIMYECKass  peméTKa, TUIBI XUMHYECKUX  pEakUud, pacTBOp,  DIIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, JICKTPOJIUTHYECKAs JUCCOLUALNS, OKUCIUTENIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOH  peaKIMH, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Aucconmauuu, nepuoandeckuidi 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHMsSI MacChl BEIIECTB, 3aKOH COXPAHEHHsS M MPEBPAIICHUS] DHEPTUU MPU XUMHUYECKUX
pCaKIII/IﬂX), 3aKOHOMCPHOCTH, CUMBOJIMYECKHH SI3BIK XUMHHU, MHUPOBO33PCHYCCKUC 3HAHMA,
JeKale B OCHOBE IMMOHMMAaHUS TPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUH,
(aKTOJIOTHUECKUE CBEJCHHSI O CBOMCTBAX, COCTaBE, IMOJYYEHHUH W O€301MacHOM HCIOJIb30BAHUHU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIBHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUM BBISBJIATH XapaKTEPHbIE MPU3HAKU MOHATUH, YCTaHABIMBATh
UX B3aUMOCBS3b, MCIIOJIb30BaThb COOTBETCTBYIOIIME IMOHATUSA IIPU ONMCAHUU HEOPraHUYECKHX
BEILECTB U UX IIPEBPALLECHHUI;

c(OPMHPOBAHHOCTh YMEHHUH HCMOIb30BaTh XUMHMUYECKYIO CHUMBOJMKY JUJIsl COCTaBJICHUS
(GopMyN BEIIECTB W YypaBHEHUN XHWMHUYECKUX PEAKIUl, CHCTEMaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TpuBHManbHBIE Ha3BaHMs OT/EIbHBIX HEOPraHMYECKUX BellecTB (yrapHblid ras,
VIJIEKUCHIBIA Ta3, aMMHUaK, TaméHas U3BECTh, HErami€Has H3BEeCTb, NMUThEBAs COJa, MUPUT U

Apyrue);

c(OpMUPOBAHHOCTh YMEHUN ONPEIENTh BAJIEGHTHOCTb U CTENIEHb OKUCICHHSI XUMUYECKUX
HJIEMEHTOB B COEAMHEHUSX PA3JINYHOTO COCTAaBa, BUJ XMMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJINYeCcKasi, BOJOPOAHAs) B COCAUHEHMSIX, THUIl KPUCTAIUNIMYECKOW PEmIETKH KOHKPETHOI'O
BEIeCTBA (aTOMHAas, MOJIEKYJApHas, MOHHAas, METalJMuYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHMI;

c(OpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIEKHOCTh HEOPTAaHMUECKUX BEIIECTB
10 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIe coelMHEeHUH (IIPOCThIE BELIECTBA — METAJLIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM()OTepHbIE THAPOKCUIBI, COJTH);

chOpMUPOBAHHOCTh YMEHUW  pPACKPBIBATh CMBICT  TMEPUOAMYECKOTO 3akoHa  /JI.
W. MenneneeBa u JEMOHCTPHUPOBATH €ro CHCTEMATHU3HPYIOMIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapakTepU30BaTh DJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKHUX 3JIEMEHTOB 1—4 mepuonoB lleproanyeckoil CUCTEMBI XUMUYECKHUX 3JIEMEHTOB /[l
. MenzeneeBa, MCHONB3ysl TOHATHSA «S-, P-, O-2JEKTpOHHBIE OpOMTAIN», «IHEPrETHYECKUE



YPOBHN», O6’b$ICH$ITI> 3aKOHOMCPHOCTU H3MCHCHUA CBOICTB XHMHYECKHX DJIICMEHTOB M HX
COCIMHEHUH MO nepuojgaM W rpymnmnam l[lepruoanyeckoil cUCTEeMbl XMMUYECKUX AeMEHTOB /l.
N. Menneneena;

c(hOopMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME XMMHUECKHE CBOWCTBA
HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, IMOJATBEPKAATH CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3M MEXJY HEOPraHMYeCKHMMHU BEUIECTBAMU C TOMOIIBIO YPABHEHHH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUM;

c(OpMHUPOBAHHOCTh YMEHHUS KIACCU(PUIUPOBATH XMUMHUYECKHUE PEAKIUH MO0 Pa3IHYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyromMx BeIIeCTB, TEIUIOBOMY 3G (eKTy peakiuu,
M3MEHEHUIO CTENCHEeH OKHCIICHUSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuH, Y4acTHIO KaTalu3aTropa);

c(OPMHPOBAHHOCTh YMEHUI COCTABIIATh YPAaBHEHUS PEAKLUUH Pa3IMYHBIX THIIOB, ITOJHBIC
U COKpalEHHBIC YPaBHEHUS peaklUid HOHHOrO OOMEHA, YUHUTHIBasl YCIOBHS, IPU KOTOPBIX 3TU
peaKuy UAyT 10 KOHLA;

C(i)OpMI/IpOBaHHOCTB YMeHI/Iﬁ IOpoOBOAUTL PCAKIHH, ITOATBCPIKAAOIINC KaueCTBEHHBIM
COCTaB pa3jiMYHbBIX HCEOPraHMYCCKUX BCHICCTB, pPacCllO3HABATh OIIBITHBIM HYTGM HNOHBI,
MNPUCYTCTBYIOIIHEC B BOAHBIX pACTBOPAX HCOPIraHUYCCKUX BCIUICCTB;

c(hOpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ITHX PEeaKIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON peaKIuu OT
pa3ianyYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3zaeicTBus (mpuniun Jle [laTense);

c(OpPMHPOBAHHOCTb YMEHUI XapaKTeprU30BaTh XUMUYECKHE IIPOLIECCHI, JIeKaIllie B OCHOBE
NPOMBIIIICHHOTO TIOTYYEHUS CEpHOW KHCIOTH, aMMHUaka, a Takke COOpPMHPOBAHHOCTH
npezcTaBieHuid 00 OOIIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOsieMax XMMUYECKOIro
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI TPOBOJIUTH BBIYUCICHHUS C HWCIOJIB30BAHUEM TMOHSITHS
«MaccoBasi JIOJisI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPU XUMHUYECKHX
peaKIusax, Macchl BEIIeCTBAa WM 00BbEMA ra30oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Ui 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO 3 deKra peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUU COOJIO/IaTh TpaBUia MOJIb30BAHUSI XUMUYECKON TOCYIAOU U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXkKe MpaBuiia 0OpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IJIAHUPOBATH M BBIIOJIHATh XMUMHUYECKMHA SKCIIEPUMEHT
(pa3nokeHue TepoKCHIa BOJOPOAA B MPHCYTCTBUM KaTallu3aTopa, OINPEAEICHUE CpPeabl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHYECKOW peakIuH, peaklUd HOHHOrOo OoOMEHa, KaueCTBEHHbIE peakluu Ha
cynbdar-, kKapOOHAT- U XJIOPHUJ-aHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HYKCIEPUMEHTAIbHbBIX
3ajau mo TeMaM «Mertamib» U «Hemeramnel») B COOTBETCTBUU C IMPaBWJIAMU TEXHUKHU
0€30IacCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH U JIAOOPaTOPHBIM 000PYJOBAHUEM, NTPE/ICTABIISATH
pe3yNbTaThl XUMHUYECKOTO HKCIEpUMEHTa B (opMe 3amuch ypaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GOopMyIUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OPMHPOBAHHOCTh YMEHUI KPUTHUYECKH AaHAIM3MPOBATH XUMHUECKYIO WH(OPMAIHIO,
MOJIyYaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKanuu, WHTepHET U

JPYTHX);

c(OpMUPOBAHHOCTh YMEHUH COOMIOAATh IMpaBWJIa HKOJOTMUYECKU LEeIeco00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW MEATEIHHOCTH B IEISIX COXPAHEHHsI CBOETO 3/I0POBbSI U
OKPY’KaroIllel MPUPOIHON Cpelibl, 0CO3HABATh ONACHOCTh BO3JECHUCTBHS HA JKUBBIE OPraHU3MBbI
ompeeIEHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHATs Ha mpumepax CrocoObl
YMEHBLIEHUS U MPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPTraHU3M YEJIOBEKA;

JUIA O6yanOIIII/IXC$I C OrpaHUYCHHBIMU BO3MOXHOCTAMH 3A0POBbsA: YMCHUC IMPUMCHATH
3HAaHUSA 00 OCHOBHBIX JOCTYIIHBIX MCTOZAaX ITO3HAHWA BEIICCTB U XUMHWYCCKUX HBHCHI/II;’I;

JUTSI CIIETIBIX U CJIA0OBUISAIINX OOYJAIOIIUXCS: YMEHHUE HUCIIOJIb30BATh PElbe(PHO-TOYCHHYIO
cuctemy obo3nauenuii JI. bpaiins 11 3anucu XuMmu4eckux Gopmyil.

Opranusanus NMPOEKTHOM ) | Y4eOHO-HCCIIe10BATEIbCKOM NeATEJLHOCTH
o0yyarmuxcs (TeMaTHKa MPOEKTOB)

IIpoexkmnas Oeamenvnocmsp ocodbass ¢Gopma ydeOHOM pabOTHL, CIOCOOCTBYIOIIAS
BOCIIMTAHHIO  CAMOCTOSITCIIBHOCTH,  WHHUIMATHBHOCTH, OTBETCTBEHHOCTH,  ITOBBIIICHHUIO
MOTHBAIMH 1 3PPEKTUBHOCTH YICOHOU NEATEIHPHOCTH; B XOJI¢ PEAIU3AIMHA HCXOIHOTO 3aMbICIia
Ha MPAKTHYCCKOM YpPOBHE Y4alIUecs OBJIAJCIOT YMEHHEM BBIOMpAaTh aJCKBATHBIC CTOSIICH
3aJa4c CpcacCTBa, IPUMHUMATh PCIICHHUA, B TOM 4YHCJIC U B CUTYyallUAX HeOHpeI[eJIéHHOCTI/I. OHI/I
MOJIy4aT BO3MOXKHOCTh Pa3BUTh CIIOCOOHOCTh K Pa3pabOTKe HECKOJBKMX BApHAHTOB PELICHHH, K
MOWCKY HECTaHJAPTHBIX PEHICHUH, IMOUCKY ¥ OCYIISCTBICHHIO Hawboyiee MPUEMIIEMOTO
peueHus.

IIpumepsl TeM NpoeKTOB U MccaenoBanuii B 10 kiacce

HccnenoBanue xeBaTenbHONW PE3UHKU Pa3HBIX MapoK
HccnenoBanue mokosaga pa3HbIX Mapok

HccnenoBanue MoIOKa pa3IMyHbIX TOPTOBBIX MapoK
HccnenoBanue MUIIEBBIX 100aBOK B MPOIYKTaX MUTaHUS

NS

IIpuMepsl TeM NPOeKTOB M MccaeaoBaHuii B 11 kinacce

Hccnenoanue B3anMOIEUCTBUSL MEJHOTO KYIIOpOCa € COAOMN
HccnenoBanue cocraBa CTapbIX CTEKOJ

HccenenoBanue BIMSAHUSA CPEACTB OT TOJI0JIEA HA OKPYXKAIOLLYIO CPENY
H3roroBnenne MHAMKATOPOB U3 PACTEHUI

N e

COJAEP/)KAHUE OBYYEHUA
10 KJIACC

OPIAHUYECKAS XUMUSA
TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenmer opraHMyeckol XuMHUHU: €€ BO3HMKHOBEHME, pPa3BUTUE U  3HAYEHUE
B MOJYYEHUN HOBBIX BEILIECTB U MATEpUATIOB. T€OpUs CTPOEHUSI OPraHUYECKUX COCAMHEHU A.



M. BytnepoBa, €€ ocHOBHbIE MOJOXeHHUA. CTPYKTypHBIE (OPMYIBI OPTaHUYECKUX BEIIECTB.
I'omosorus, m3oMepus. XUMHUYECKas CBS3b B OPraHUYECKUX COCOUHEHMSIX — OJMHAPHBIE U
KpAaTHBIE CBS3H.

[IpencraBienue o knaccuukaluu opraHMuecKux BeniecTs. HomeHknatypa opraHuueckux
COECIMHEHUI (cuUcTeMaThyecKas) M TPUBUAIbHBIE Ha3BaHMUS BAXKHEHIIMX IPEACTaBUTENICH
KJIACCOB OPraHUYECKUX BELIECTB.

OKCIIEPUMEHTAIbHbIC METO/bl M3YUYEHHUs BEIIECTB M HUX MPEBPALICHUN: O3HAKOMJICHHUE C
oOpa3liaMu OpraHUYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJCIUPOBAHHE MOJIEKYI
OpPraHMYEeCKUX BEIIECTB, HAONIOACHUE M ONUCAHUE JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUU (IJIaBJIeHHUE, OOYTIIUBAHUE U TOPEHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB W CTPOCHHUE, TOMOJOTMYECKUM psiA. MeTaH W 3TaH — MpOCTEUIIHe
MPECTABUTENIA aJKaHOB: (U3MYECKUE W XHMHYECKHE CBOMCTBA (pEaklUU 3aMelIeHUS U
TOpEHUs ), HAXOXKACHHUE B IPUPO/IC, IOTyYSHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUH psia. DTHIEH U IPONWIEH — IpocTeiine
IpPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIOr€HUPOBAHMUS, THIpATalluY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIy4€HUE U IIPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u merunOyraaueH-1,3: cTpoeHHe, BaKHEHIINEe XMUMHYECKUE
cBoiicTBa (peakuus noaumepusanuun). [loaydeHre CHHTETHUECKOrO KayuyKa U pe3HHBbI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHs, TOMOJIOTMYECKUH psa. ALETHIeH —
NPOCTEUIINIA TPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHYECKHAE CBOICTBA
(peakuy ruIpupoOBaHus, ralOreHUPOBAHUS, TUAPATALMH, TOPEHNUS ), TOJyYCHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, crpoeHue, (U3MYECKHE W XHWMUYECKHE CBOMCTBA (peakuuu
TaJIOTEHUPOBAHUS W HHUTPOBaHMS), TONy4YeHHE WM TpHUMEHeHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u xumuieckue ceolicmea (peakyuu 2an02eHUpOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCHYHOCTh ~ apeHOB.  ['eHeTHueckass CBSI3b  MEXIY  YIVIEBOJOPOJAMHU,
MMpUHAJIC)KAIUMHA K pa3IMYHbIM KJIaCCaM.

[TpupoaHble NCTOYHUKM YIIIeBOIOpOJIoB. IlpupoaHblil ra3 U nmonyTHble HE(TSHbIE Ta3bl.
Hedpts u e€ mpoucxoxnenue. CnocoObl mnepepabOTKM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKHi, KaTamUTHYeCKHit), muponus. [IpoaykTsl nepepaboTku He(TH, UX MPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 MPOyKThI €ro nepepadboTKu.

OKCIIEPUMEHTAIbHBIE METO/bl W3YYEHHUs BEIIECTB U WX MPEBPALICHUN: O3HAKOMIJIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Koyutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJI YTJIEBOJAOPOJOB U TallOTEHOMPOM3BOAHBIX, IPOBEICHNE IPAKTHYECKONH pPabOThI:
MOJIyYEHHUE 3TUJICHA U N3YYEHHUE €r0 CBOWCTB.

PacuérHble 3a1a4n.

Bbruncnenuss mo ypaBHEHHMIO XHMMHUYECKOM peakuuu (Macchl, 00OBbEMA, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kamye opraHudecKkne coeTuHeHusl



[IpenenbHble ONHOATOMHBIE CHUPTHL. MeETaHOJI M 3TAHON: CTPOCHHE, (U3NYECKHE WU
XUMHYECKHE CBOWCTBA (peaklUu C aKTUBHBIMU MeETaJlJIlaMH, TajJOre€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BogopoiHble cBsI3u MeX Ay MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpPTraHu3M YeJIOBeKa.

MHOroaToOMHbBIE CHOUPTHL. DTWICHTJIMKOJIb W TIUIEPUH: CTpOeHHUe, (u3nueckue Wu
XMMHYECKHE CBOMCTBA (B3auMOJIeCTBUE CO IMIETOYHBIMHI METaJlJlaMU, KaueCTBEHHAsl peaKiys Ha
MHOIOaTOMHbIE CIUpPTHI). JleficTBUEe Ha opraHu3Mm uesnoBeka. lIpumeHeHue riaunepuHa u
STUJICHIJIUKOJIS.

@DeHOM: CTPOSHUE MOJICKYNbI, (U3MYECKHe W XUMHYECKHE CBOHCTBA. TOKCHYHOCTH
¢denona. [Ipumenenne enona.

Anpaerunpl U kemoHvl. DOpMANBIETHI, alETANBICTU: CTpPOSHUE, (UINYECKUE U
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC pEAKIIHH),
MOJIyYECHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE NpefieibHbIe KapOOHOBbIE KUCIOTH. MypaBbHHAs M YKCYCHasl KUCJIOTBI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOMCTBA (CBOWCTBA, OOIIHE IS KJIacca KUCIIOT, PeaKIus
TepuduKalM), MoldydeHue M mnpuMeHeHue. CTeapuHOBas U OJEHMHOBAs KHUCIOTBI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
UX Molollee JeiicTBre.

Crnoxnble 3UpPbl KaK TPOU3BOIHBIC KapOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX A(PUPOB.
Kupsl. I'maponus xupos. [Ipumenenue xxupoB. buonoruueckas poib KUPOB.

VYrneBoasl: cocTaB, KiacCu(pUKaIys yriaeBoJoB (MOHO-, TU- U roymcaxapusl). [moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOGHHOCTH CTPOCHHS MOJEKYJbl, (PU3HMUECKUEe U XUMUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruapoxkcunom meau(ll), oxucieHne amMmuayHBIM PacTBOPOM
okcunma cepebpa(l), BoccraHOBIEHHE, OpOKEHUE TIIIOKO3bI), HAaxXOXKJICHHE B MPUPOJE,
npuMeHeHue, ononorunueckas poib. orocunTes. @pykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemironosa kak npupojHsle noiauMmepsl. CTpoeHue Kpaxmajia U LEeJUTFOJIO3bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KayeCTBEHHAs peaklus ¢ HOJIOM).

OKcliepUMEHTAIbHbIE METO/bl M3YYeHMs] BEIIECTB M WX MPEBpAIllEHUH: MpOBEAEHUE,
HaOJIOZICHWE W ONHCaHWE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHBIE
peaKkIMy OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcugaoM Mmenu(ll)), MHOroaroMHbIX
crupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (oxucieHue
aMMMa4YHbIM pacTBopoM okcuja cepeOpa(l) u rugpoxcunom wmemu(Il), B3aumoneiictBue
KpaxMmajga C HWOJOM), MPOBEIACHUE MPAKTUUECKOW padOTHI: CBOWMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHbie 3a1a4n.

Brrunciaenus no YpaBHCHHIO XUMHYECKOMN pCakuuu (MaCCBI, O6’BéMa, KOJIMYCCTBA
HCXOJHOTO BCIIECTBA MJIM IMPOAYKTAa pPCaKIHWM I10 HM3BCCTHBIM MacCce, O6’BéMy, KOJIMYCCTBY
OIHOTO U3 UCXOAHBIX BCIICCTB UJIK NPOJAYKTOB peaKI_II/II/I).

A30TcoepKaIe OpraHnIeCKUe COSTMHEHUS.

AMUHOKHUCIOTH Kak aM(pOTepHbIe OpraHnueckue coenquueHus. dusndeckre 1 XUMHYECKUE
CBOMCTBa AaMUHOKHCIOT (Ha TpHMepe TIUIHMHA). buonormdyeckoe 3HAYCHHUE aMHHOKHUCIIOT.
IlenTuner.



benku kak mpupoIHBIE BBICOKOMOJIEKYJSpHBIE coequHeHus. [lepBuuHas, BTOpUYHAs U
TpeTu4yHasi CTpPyKTypa OenkoB. XHMHYECKHE CBOMCTBa OENKOB: TUIAPOIM3, JEHATYpalus,
KauECTBEHHbIE PEAKIIMK Ha OEIIKH.

DKClIepUMEHTAIbLHBIE METOALI M3VUYEHUs BEIIECTB M WX IIPEBPAICHUI: HAOIIOJEHHE U
OMKCAaHUE JCMOHCTPAIMOHHBIX OIBITOB: JCHATypalus OCINKOB TpPH HArpeBaHWU, IBETHHIC
peakiuu OeIKOB.

BLICOKOMOJ’IeKyJIﬂprIe COCIMHCHUA

OCHOBHBIE TMOHATHS XMMHHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH: MOHOMEp, MOJIHUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3ALUH, CPEOHSAs MOJIEKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHHUH — IOJIMMEepU3alus U NOJUKOHICHCAIHUS.

3KCHCDI/IM€HT3HBHLIG METOJBI M3YUYCHHA BCHICCTB M HMX HDCBDaHleHHfII O3HAKOMJICHHUEC C
O6p33].[aMI/I MNpUPOAHBIX U UICKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay4YKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MCXKITPCAMCTHBIX CBs3CH IIpu U3y4CHHUU OpraHquCKOﬁ xumuu B 10 kiacce
OCYHICCTBJIACTCA 4YCPC3 HCIIOJB30BAHHUC KakK 06HII/IX CCTCCTBCHHO-HAYYHbIX HOH?ITI/If/'I, TaKk H
HOHHTHﬁ, ABJIFOINUXCA CUCTECMHBIMUA JIS1 OTACJIBHBIX ITPEAMCTOB CCTCCTBECHHO-HAYYHOI'O ITHUKJIA.

OO0me ecTeCTBEHHO-HAYYHbIC TOHSTHS: SIBJICHHE, Hay4YHbId (akT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajlu3, CHUHTE3, KiacCu(UKaIs, TMEPUOJUIHOCTh, HAONIOJCHUE, HW3MEPCHHE,
AKCIIEPUMEHT, MOJICIUPOBAHHUE.

Qu3uka: MaTepus, SHEPIUs, Macca, aTOM, JJIEKTPOH, MOJIEKYJIA, JHEPTETUUYECKUN YPOBEHb,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEHIeCTBa, (PH3NUCCKUEC BEIIMYUHBI U STUHUIIBI
WX U3MEPEHHUSI.

Buonozcus: xnerka, opranusm, Ouocdepa, oOOMEH BEIIECTB B OpraHu3Me, (OTOCHUHTE3,
OMOJOTUYECKH aKTHBHBIE BellecTBa (OENKU, YIIeBOIbI, KUPHI, PepMEHTHI).

T'eozpaghus: muHepaibl, TOpHBIE TOPO/IbI, TTOJIE3HBIE UICKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

Texnonozua: MUIICBBIC MMPOAYKTBI, OCHOBBI PAlIMOHAJILHOTO NUTaHWA, MOIOIIHUE CPCACTBA,
JICKAPCTBCHHBIC 1 KOCMETUUYCCKHUE MPErapaThbl, MAaTCPUAJIbl N3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX
BOJIOKOH.

11 KJIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTuquKne OCHOBBbI XMMHUH

XuMHUECKUH anmeMeHT. ATOM. Sapo aroma, H30TOMBL. ODIEKTPOHHAas 000J0YKa.
DHepreTHyeckre YpOBHHU, MOMYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 3meMeHThl. OCOOCHHOCTH
pacripesie/ieHus] AJIEKTPOHOB MO OpOUTaNIIM B aTOMax 3J€MEHTOB IEpPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(UTYpalys aTOMOB.

[lepnonnueckuit 3akoH u Ilepuonnueckass cucremMa XHMHYECKUX 31eMEHTOB /Jl.
U. MenneneeBa. CBs3p INepUOIUYECKOro 3akoHa M Ileprogumueckoil CHUCTEMBI XMMHMUYECKHUX
anemenToB JI. M. MenzeneeBa ¢ CoBpeMEHHOU TeopHell CTpOeHHs aTOMOB. 3aKOHOMEPHOCTH



W3MEHEHHUS CBOWCTB XUMHYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIECTB
0 TPpyNIaM U fepuojam. 3HaueHHe NepUoANYECcKOro 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XHMHUYECKass CBs3b. Buabl XumMuueckod CBsi3U (KOBaJIEHTHAast
HEeNoJIsipHasl U TOJSpHAas, MOHHAs, MeTajuinyeckas). MexaHu3mMbl o0Opa3oBaHHsl KOBaJIEHTHOU
XUMHUYECKON CBsi3M (OOMEHHBIA M TOHOPHO-aKIIENITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTB.
DIIEKTPOOTPULIATENBHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KAaTHOHBI U @aHUOHBI.

BeniectBa MOJEKYISPHOTO U HEMOJIEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBAa. THIBI KPUCTAUIMYECKUX PEMETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIIETKH.

[ToHsiTHE O AMCIIEPCHBIX cUcTeMax. MICTHHHBIC M KOJUIOUAHBIC pacTBOPBI. MaccoBasi 1oJist
BEILIECTBA B PACTBOPE.

Knaccudukanus Heopranmyeckux coenuHeHuil. HomeHknaTypa  HeopraHMYeCKHX
BEIECTB. ['eHeThyeckasi CBsI3b HEOPraHMYECKUX BEIIECTB, MPUHAMICKANIMX K PA3TUYHBIM
KJIacCaM.

Xumnueckas peaknus. Kiaccudukanus XUMHUECKMX pEakIUid B HEOPTaHMYECKOW W
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHMS MACChl BELLECTB, 3aKOH COXPAHEHMs U IIPEBpALLECHUS
SHEPIUHU IIPU XUMUYECKUX PEAKIUIX.

CKopoCcTh peakiuu, €€ 3aBHCUMOCTh OT Pa3IMUHbIX (akTopoB. OOpaTUMBIE PEaKIIUH.
Xumuyeckoe paBHOBecuEe. DaKTOpbI, BIMSIOIMIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunuwmn Jle [larense.

OnekrponauTnueckas auccouuanus. CuiapHbele U ciadble 3ekTponauThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KHUCIasl, HEHTpalibHAas, LIeI0YHasl.

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHBIC pCaKkuu.

OKCIEPUMEHTAJILHBIE METOJbl M3YYECHMsI BEIIECTB W WX NPEBPAIICHUN: JEMOHCTpALUs
tabnun «llepuoguueckas cucrema xumudeckux sneMmeHToB [I. WM. MenneneeBa», u3ydeHue
MoJeNiell  KPUCTANIMYECKUX pEIIeTOK, HAOMI0JAeHWe U OINUCAaHHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMNBITOB (Pa3jIOkKEeHHE NEPOKCHIA BOJIOpPOJAa B IPUCYTCTBUU KaTalu3aTopa,
OIpEICIIEHUE CPENBl PACTBOPOB BELIECTB C NOMOLIBI YHUBEPCAIBHOIO MHIUKATOPA, PEAKLIUN
MOHHOTO OOMEHa), MpOBEJIEHUE NPAaKTHUUECKON paboThl «BnusHue pa3nuyHbIXx (AKTOpOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUN.

PacuérHbie 3a1a4u.

PacuéTtsl 1o YpaBHCHHUAM XUMHWYCCKUX peaKuHﬁ, B TOM YHCJIC TCPMOXUMHUYCCKUC paC‘léTH,
paC'-IéTI)I C UCITOJIBb30BAHHUEM ITOHATHA «MacCOBas JOJIsI BEHICCTBA.

Heopranuveckass xumus

Hewmeramiel. [Tonoxxenue HemeTauioB B [leproandeckoii cucTeMe XUMHUYECKHX dJIEMEHTOB
J. V. MenneneeBa u 0COOEGHHOCTH CTpOCHHsI aTOMOB. (DU3HUECKHE CBOWCTBA HEMETAJUIOB.
AnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XVUMUYECKUE CBOWCTBA Ba)XHEHIIMX HEMETA/IOB (TaJIOTEHOB, cephl, a3oTa, (ocdopa,
yIJIepo/ia U KPEMHUS) U UX COCTMHEHHH (OKCHI0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOTHBIX
COCTMHCHUI ).



IIpuMeHeHre Ba)KHEHUIINX HEMETAJUIOB U UX COCIUHEHUMN.

Meramnel. [lonoxkenne meraninoB B [lepuoandeckon cucteMe XUMHYECKUX 3JIEMEHTOB /JI.
U. MenneneeBa. OcCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEeK aTOMOB MeTayuioB. OOmrue
¢usndeckue cpoiicTBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXMMHUYCCKHH Psijl HANPsSKECHUN
METaJIOB.

XWUMHYECKHUE CBOWCTBA BAKHEHINMX METAUIOB (HATPUH, KalWid, KaJblMiA, MarHuw,
ATIOMUHHM, LIUHK, XPOM, JKEJ€30, MEJIb) U UX COCIMHECHUM.

O61mue criocoObl moay4yeHus: MeTauioB. [IpuMeHnenne MeTamioB B ObITY U TEXHHKE.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M WX MPEBpAIlEHUN: H3y4YEHUE
KOJJIEKIMM «MeTallibl M CIUIaBbl», OOpa3lOB HEMETAJIOB, PELIEHHE HKCIEPUMEHTAIbHbIX
3a1a4, HaONIOJEHHME W  ONHCAHWE JIEMOHCTPAIlMOHHBIX W  JIAOOPATOPHBIX  ONBITOB
(B3aMMOJEHCTBUE TMIPOKCUAA ATIOMUHMS C PAcTBOPAMHU KHUCJIOT M ILeJNOoYel, KauyeCTBEHHbIE
peaxkuy Ha KaTHOHBI METAJLJIOB).

Pacuérnbie 3amaun. Pacu€tel maccel BemecTBa WM 00bEMa Ta30B IO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O0BEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIUHU BEIIECTB,
pacuéTthl Macchl (00bEMa, KOTUYECTBA BEIIECTBA) MPOAYKTOB PEAKIUHU, €CIIU OJHO U3 BEIIECTB
MMEET MPUMECH.

XuMHuA 1 )KHU3Hb

Ponb xumuu B obecrieueHnu 3KOJI0TrMYECKOM, SHEPreTHYEeCKON U MUIEBOM 0€30I1acHOCTH,
pa3sBUTHUM MeIULMHBL. llOHATHE O HayuyHBIX MeETOJAax II03HAHMs BEIIECTB M XUMHUYECKHX
peaKunii.

[IpencraBinenuss o0 OOMMX HAyYHBIX MOPUHLUINAX MPOMBIIUIEHHOTO  MOJYYCHHS
BOKHEUIIINX BEIIECTB.

YenoBek B MHpPEC BCHICCTB W MATCPUATIOB: BayKHEUIIIHE CTPOUTCIIBHBIC MAaTCpUalbl,
KOHCTPYKIIMOHHBIC MaTCpHalibl, KpaCKH, CTCKJIO, KCpaMHKa, MaTcpuajibl IAJid 3SJICKTPOHUKMU,
HaHOMATCPUAJIbl, OPIraHUYICCKHUEC U MUHCPAJIbHBIC y,I[O6peHI/I$I.

XuMusg U 3J0pOBbE YEJIOBEKA: IMpPaBUJIA HMCIIOJIb30BaHUS JICKAPCTBEHHBIX IMPENApPATOB,
IpaBuIIa 0€e3011acHOT O HUCIIOJIL30BaHUSA IIperaparoB OBITOBOM XUMHUH
B [IOBCEIHEBHOU KU3HMU.

MesknpeaMeTHbIe CBA3H.

Peanu3zanus MexXnpeaMeTHBIX CBsI3€l MpU M3YYEHUH OOIIEH M HEOpPraHM4eCKONW XMMHH B
11 xyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX MOHATHI,
TaK W MOHATHM, SBJISIIOIIUXCS CUCTEMHBIMH JUIS OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO61re ecTeCTBeHHO-HaYYHbIE TIOHATHS: Hay4HbIH (PaKT, runoTesa, 3aKOH, TEOPHs, aHAJIH3,
CHHTE3, Kiaccu(uKauusi, NEepUOJUYHOCTh, HAONIOJEHHE, HKCIEPUMEHT, MOJEeIUPOBaHHE,
WU3MEpPEHHUE, SBJICHHE.

QDu3uxa: Marepus, SHEPrus, Macca, aToMm, 3JEKTPOH, NPOTOH, HEUTPOH, MOH, W30TOIl,
pPaZ0aKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUIl YPOBEHb, BEILECTBO, TENO, 00BEM, arperaTHOe
COCTOSTHUE BEIIeCTBa, PU3NUYECKUE BEIMUYUHBI U €IMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.



Buonozua: xnerka, opraHu3M, SKOcHCTeMa, Ouocdepa, Makpo- M MUKPOIIEMEHTHI,

BUTAMMWHBI, o0OMeH BCIICCTB B OPraHrU3Me.

T'eozpaghusa: MuHepaibl, TOpHBIE TOPO/IbI, 10JIE3HBIE UCKOIIAEMbIE, TOIUIMBO, PECYPCHI.

Texnonozusn: XUMHNYCCKas
CTPOUTCIIbHBIX MaTcpHraJios,
MMPOMBIINIJICHHOCTD,
HAHOTCXHOJIOI'NH.

CEJILCKOXO03SMCTBEHHOE
(dapmareBTHUECKasi TPOMBIIUICHHOCTb,
npenapaTOB, HpOI/I3BOILCTBO KOHCTPYKIII/IOHHI)IX MaTCpI/IaJIOB, BHCKTpOHHaH HpOMI)IHIJIeHHOCTB,

MMPOMBIIIJIICHHOCTD,

MeTaJlTyprus,
IIPOU3BO/ICTBO,
MPOU3BOJCTBO KOCMETHYECKHX

MPOU3BOJICTBO
uIeBas

®OPMbBI PEAJIM3ALINN BOCITMTATEJIBHOT'O HIOTEHIHHUAJIA TEMbI

BxiroueHue B ypOK UTPOBBIX MPOLEAYD ISl COAEpKAHUS TEMBI uepe3 moa00p
COOTBETCTBYIOIIMX 3324 MOAACPKAHUS MOTUBALIUYA O0YYAIOIINUXCS K MOTYYEHUIO 3HAHUMH.

[IpumeHeHne Ha ypOKEe HHTEPAKTUBHBIX (OPM PabOTHI ¢ O0YJIAFOIIUMHUCS
UHTEJUIEKTYaJIbHBIX UTP, CTUMYJIUPYIOLINX ITO3HABATEIbHYI0O MOTHBALIUIO O0YYarOIUXCS.

[Ipumenenue rpynmnoBoit paboThl WK pabOTHI B MapaxX, KOTOPBIE yUaT 00 ydaroluXcs
KOMaHJHOW paboTe U B3aUMOJACUCTBHIO C IPYTUMH O0YJarOIIUMUCS

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne | HaummeHnoBaHue pa3nenos U KonnyecTBo yacos DEKTPOHHBI
n/n TEM IIPOTPaMMBbI Bcero Kontpouns | [IpakTiuecku e
HBIC ¢ paboThI (tmdpoBEIe)
paboThl oOpa3zoBareinb
HBIE PECYPChI
Pa3nes 1. Teopernueckue 0OCHOBbI OPraHMYeCKOH XUMHUH
1.1 | IIpeagmer opraHu4ecKoOM 3 0 0 http://school-
xumun. Teopust cTpoeHust collection.ed
OPraHNYeCKUX COCTUHEHUHN u.ru
A. M. bytieposa
Wroro mo pazneny 3
Pa3nes 2. YrieBogopoabl
2.1 | [IpenenbHbIC YrIIEBOIOPOIBI 2 0 0 http://school-
— QIIKaHBI collection.ed
u.ru
2.2 | HenpenenbHbie 6 0 1 http://school-
YTJIEBOIOPO/IbI: aJIKEHBI, collection.ed
aJIKaAEeHbl, AJIKUHBI u.ru
2.3 | ApomaTuyeckue 2 0 0 http://school-
YIJIEBOIOPOIBI collection.ed
u.ru
2.4 | TIpupoHbIC HCTOUHUKH 3 1 0 http://school-
YTIEBOJIOPOIOB U UX collection.ed
nepepaboTka u.ru
Hroro no paszneny 13

Paznen 3. Kuciopoaconepxaime opranndecKue coeTHHeHus!



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

3.1 | Couprel. DeHon 3 0 0 http://school-
collection.ed
u.ru

3.2 | Anpperunsl. KapOboHoBbIe 7 0 1 http://school-

KHCIOTHL. CII0KHBIE dHUPHI collection.ed
u.ru

3.3 | YrneBousl 3 1 0 http://school-
collection.ed
u.ru

Htoro no pazneny 13
Pasznea 4. A3oTconepxaiye opranndecKue coe{uHeHust
4.1 | AMuHBI. AMUHOKHCIIOTHL. 3 0 0 http://school-
benkn collection.ed
u.ru
Wroro mo pazneny 3
Pasznea S. BoicokoMosieKky/IsIpHbIE COeINHEHNS
5.1 | Ilnactmaccel. Kayuyku. 2 0 0 http://school-
BosokHa collection.ed
u.ru
Wroro no pazneny 2
OBUIEE KOJIMYECTBO | 34 2 2
YACOB I10 ITPOT'PAMME
11 KJIACC
Ne HaunmenoBanue KosmmuectBo wacos DNEeKTpOHHBIE
n/n pas3zenoB U TeM Bcero | Konrposbabie | [IpakTrueckue (unudpoBbie)
IPOrpaMMBbl paboThI paboThI o0pa3oBaTebHbIC
pecypcehl
Pasnen 1. Teopernueckue 0CHOBBI XUMHUM
1.1 | CtpoeHue aTOMOB. 3 0 0 http://school-
[epuonnyeckuii 3aK0H U collection.edu.ru
[Iepnonnueckas cucrema
XUMHAYECKHX 3JICMEHTOB
. . MenneneeBa
1.2 | CrpoeHnue BemiecTsa. 4 0 0 http://school-
MHoroo0Opasue BenecTB collection.edu.ru
1.3 XUMHUECKUE PEAKIIHU 6 1 1 http://school-
collection.edu.ru
HTtoro no pazageny 13

Pa3nen 2. Heoprannuyeckasi xumms

2.1 | MeTtamisl 6 0 1 http://school-

collection.edu.ru

2.2 | Hemertasmisl 9 1 1 http://school-

collection.edu.ru

2.3 | CBs3b HEOPraHMUECKHUX 2 0 0 http://school-

Y OPTaHUYECKUX collection.edu.ru
BEIIIECTB
Hroro no pasneny 17
Paznea 3. Xumus u :Ku3Hb
31 | Xumus u Ku3Hb | 4] 0 0 | http://school-
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/

collection.edu.ru

Hroro no pazneny

OBUIEE 34 2 2
KOJIMYECTBO
YACOB I1O
ITPOI'PAMME
MOYPOYHOE IIVMIAHUPOBAHUE
10 KJIACC
Ne Tema ypoxka KonnyecTBo yacos Hara OnexTpoHH | Dopmbl
1/ Bcer | Konrpo | Ilpaktu | usy4yeHus bIe peanuza
I 0 Tb-HBIE | -YECKHE 1upoBbIe 107011
paboThl | paboThI o0Opa3oBaT | BOCIHTA
€JIbHBIC | TEJIBHOT
pecypchl 0
KOMIIOH
CHTa
1 | Ilpeamer 1 0 0 06.09.202 | http://scho | Bxiroue
OpPraHUYeCKOi XUMHUH, 3 ol- HHUE B
e€ BO3HHUKHOBCHHUE, collection. | ypok
pa3BUTHE U 3HAUCHHE edu.ru UTPOBBI
2 | Teopus cTpoeHus 1 0 0 13.09.202 | http://scho | x
OpPraHUYeCKUX 3 ol- poIie.
coequueHuii A. M. collection. | yp mis
byrneposa, e€ edu.ru comepx
OCHOBHBIC TTOJIOKECHUS aHMsI
3 | [IpencraBnenue o 1 0 0 20.09.202 | http://scho | TemMsI
KJaccU(pUKaUn 3 ol- yepes
OPraHMYECKHX collection. | mox6op
BEIIIECTB. edu.ru COOTBET
Homenxiarypa CTBYIOII]
(cucTemaTtuyeckas) u ux
TpUBHAJIbHbIC HA3BAHUA 3ana4
OpPraHU4eCKUX BEIICCTB nojiep
4 | AJKaHBI: COCTaB U 1 0 0 27.09.202 | http://scho | *xaHus
CTpOEHHUE, 3 ol- MOTHBA
TOMOJIOTHYECKHH PSJT collection. | uuu
edu.ru o0y4aro
5 | Meran u 3TaH — 1 0 0 04.10.202 | http://scho | mHXCS K
npocTenIme 3 ol- noJTyqe
peCTaBUTEITN collection. | HUIO
AIKaHOB edu.ru 3HaHUH.
6 | AJNKEHBI: cCOCTaB U 1 0 0 11.10.202 | http://scho Tprmen
CTpOEHHE, CBOICTBA 3 ol- _ ——
collection. ypoKe
edu.ru
UHTEpaK
7 STI/IHeHVI/I HPOTNIIEH — 1 0 0 18.10.202 | http://sch0 | yprex
npocTeimme 3 ol- _ bopm
peCTaBUTEIIN collection. pPaGOTHI
AIKEHOB edu.ru
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http://school-collection.edu.ru/
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8 | [Ipaktuyeckas pabora 25.10.202 | http://scho
Ne 1. «[lonyuenue 3 ol-
STHJICHA U U3YUCHHE collection.
€ro CBOMCTBY edu.ru

9 Ankanuensl. Byraguen- 08.11.202 | http://scho
1,3 u MeTUIOyTaHCH- 3 ol-

1,3. [Tony4yenue collection.
CHHTETHUYECKOTO edu.ru
Kay4qyKa M Pe3HUHBI

10 | AJKHHBL: COCTaB U 15.11.202 | http://scho
0COOEHHOCTH 3 ol-
CTPOCHHS, collection.
TOMOJIOTUYECKHUH PsiI. edu.ru
AueruiieH —

MPOCTEUIIINI
IPE/ICTABUTEITh
AIKHHOB

11 | BerumcieHus mo 22.11.202 | http://scho
YPaBHCHHIO 3 ol-
XHUMHYECKON peaKiinu collection.

edu.ru

12 | ApeHbl: OeH301 U 29.11.202 | http://scho
TOJIy0J1. TOKCHYHOCTD 3 ol-
apeHoB collection.

edu.ru

13 | I'eneTnueckast CBS3b 06.12.202 | http://scho
YIJIEBOAOPO/IOB, 3 ol-
NpUHAUICKAIINX K collection.
Pa3IUYHBIM KJIaccaMm edu.ru

14 | [lpupoaHbIC HCTOYHUKU 13.12.202 | http://scho
YIIEBOIOPOOB: 3 ol-
NPUPOHBIH ra3 u collection.
MOMTYTHBIC HEPTSHBIC edu.ru
ra3pl, He)Th U
IIPOIYKTHI €€
nepepadoTKu

15 | IlpuposaHble UCTOYHUKH 20.12.202 | http://scho
YIJI€BOAOPOIOB: 3 ol-
HOPUPOIHBIH ra3 u collection.
HOMYTHBIC HEPTIHBIC edu.ru
rassl, HepTh U
MPOAYKTHI €€
nepepadoTKU

16 | KonrponbHas pabora 27.12.202 | http://scho
0 pasjeny 3 ol-
«YTJIeBOJOPOIBI» collection.

edu.ru

17 | [IpenenbHBIC 10.01.202 | http://scho
OJTHOATOMHBIE CTITHPTHI: 4 ol-
METaHOJ W STaHOII. collection.
BonoposHas cBsi3b edu.ru

18 | MHoroaToMHEbIe 17.01.202 | http://scho

c
o0yyaro
IUMUCSI

UHTEILIC
KTyaJIbH
BIX U,
CTUMYII
upyIoIL
ux
HO3HABa
TEJIbHY
10
MOTHBaA
11200
oOyu4ato
IIHAXCA.

[Ipumen
eHue
TPYIIIOB
ot
paboTsl
WIH
paboTsl
B Mapax,
KOTOPBI
€ yJar
o0yyJaro
HIUXCS
KOMaH/T
HOM
pabote
U
B3anUMO/I
€lCTBU
10 C
ApYruM
u
o0yyaro
IAMHECS
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CIMPTHI: 4 ol-
STUJICHTJIUKOJb U collection.
TIIHIEPUH edu.ru

19 | denon: crpoenue 24.01.202 | http://scho
MOJICKYJIbI, PU3HYECKUE 4 ol-
U XUMHYECKHE collection.
CBOMCTBA, TPUMECHEHUE edu.ru

20 | Anpaerumasr: 31.01.202 | http://scho
dbopmainbaerus u 4 ol-
aneTanbaeTu . AIICTOH collection.

edu.ru

21 | OqHOOCHOBHBIE 07.02.202 | http://scho
npeeabHbIe 4 ol-
KapOOHOBBIC KUCIIOTHI: collection.
MypaBbHHAS U edu.ru
YKCYCHast

22 | IIpaktuyeckas pabora 14.02.202 | http://scho
Ne 2. «CpoiicTBa 4 ol-
pacTBOpa YKCyCHOM collection.
KHCJIOTBD edu.ru

23 | CreapuHoBas u 21.02.202 | http://scho
OJIEMHOBAs KUCIIOTHI, 4 ol-
KaK [PeICTaBUTEIIN collection.
BBICIIINX KapOOHOBBIX edu.ru
KHCIIOT

24 | Mbuta Kak coiiu 28.02.202 | http://scho
BBICHIMX KapOOHOBBIX 4 ol-
KHCJIOT, KX MOIOIIEE collection.
JIENCTBUE edu.ru

25 | CrioxxHbIe YPHUPBI KaK 06.03.202 | http://scho
MIPOU3BOTHBIC 4 ol-
KapOOHOBBIX KHCIIOT. collection.
I'uaponus cioxHBIX edu.ru
3¢upoB

26 | XKupsl: ruaposnus, 13.03.202 | http://scho
NpUMEHCHHE, 4 ol-
Ouosiornyeckas poib collection.
KHPOB edu.ru

27 | YTrIIeBOIbI: COCTaB, 20.03.202 | http://scho
KJaccupuKaus. 4 ol-
Baxneiimme collection.
IpeICTABUTEITH: edu.ru
TJIF0K03a, PpyKTO3a,
caxaposa

28 | Kpaxmai u neimiroinosa 03.04.202 | http://scho
KaK TPUPOTHBIC 4 ol-
TIOJTMEPBI collection.

edu.ru

29 | KontposbpHas pabora 10.04.202 | http://scho
10 pasjerny 4 ol-
«Kucnoposacoaepsxariu collection.
€ OpraHuYEeCKue edu.ru
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COCTUHCHUS
30 | AMHHBI: METHJIAMHH H 1 0 0 17.04.202 | http://scho
AHUJIUH 4 ol-
collection.
edu.ru
31 | AMMHOKHUCIOTHI KaKk 1 0 0 24.04.202 | http://scho
am(oTepHbIe 4 ol-
OpTaHHYECKUE collection.
COEIMHEHMS, NX edu.ru
OMOJIOrMYECKOe
3gaueHue. [lentuabl
32 | Benku Kak MpUPOIHBIC 1 0 0 08.05.202 | http://scho
BBICOKOMOJICKYJISIPHBIC 4 ol-
COCTMHCHUS collection.
edu.ru
33 | OCHOBHBIC ITOHATHUS 1 0 0 15.05.202 | http://scho
XUMHH 4 ol-
BBICOKOMOJICKYJISIPHBIX collection.
COEUHEHUI edu.ru
34 | OCHOBHBIC METO/IBI 1 0 0 22.05.202 | http://scho
CHUHTE3a 4 ol-
BBICOKOMOJICKYJISIPHBIX collection.
COEUHEHUI. edu.ru
IInacTmaccel, Kay4ykHy,
BOJIOKHA
OBII[EE 34 2 2
KOJIMYECTBO
YACOB IIO
I[TPOT'PAMME
11 KJIACC
Ne Tema ypoka KommuectBo wacoB Hata | DnexktpoHH | Dopmbl
/ Bcer | Kontpo | Ilpaktu | u3ydex ble peanm3ail
1 0 Jb-HBIE | -UECKHUE us urudpoBbie uu
paboThl | paboThI oOpa3oBaTe | BOCIHUTAT
JbHBIE €JIBHOTO
pecypchl | KOMITOHE
HTa
1 | XuMHYECKHIT DJIEMEHT. 1 http://schoo | Bkiroue
ATOM. DIIeKTpOHHAs I- HUE B
KOH(UTrypanus aTOMOB collection.e | ypok
du.ru HUTPOBBIX
2 | llepuonuueckuit 3aK0H 1 http://schoo | mpoueny
u [lepunonnueckas I- p s
CHUCTEMa XUMUYECKUX collection.e | comepxa
snemenToB JI. U. du.ru HHS
MemnjieneeBa, MX CBS3b TEMBI
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C COBPEMEHHO
TEOPUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB
XHUMUYCCKHX
2JIEMEHTOB U UX
COCIUHCHHH I10
TpYIIaM U MePUOIaM.
3HaueHue
MePUOTUYECKOTO
3aKOHA M CUCTEMEI
XHUMHUYECKHX
anemenTtoB J[.W.
Meuneneena B
pPa3BUTHU HAYKU

http://schoo
I-
collection.e
du.ru

CTpoeHue BellecTBa.
XuMudecKkas CBSI3b, €&
BHUJIBI, MEXaHH3MBI
o0pazoBaHus
KOBaJICHTHOM CBSI3U.
Bopopoanas cBs3b

http://schoo
I-
collection.e
du.ru

BaneHTHOCTS. http://schoo
DIEKTPOOTPHUIIATEIIEHO I-

c1b. CTernens collection.e
okucieHus. Bemecrsa du.ru
MOJIEKYJIIPHOTO U

HEMOJICKYJISIPHOTO

CTPOEHUS

ITousTue o http://schoo

JIACTIEPCHBIX CUCTEMAX.
Uctnnnsie n
KOJUJIOUJHBIE PACTBOPBIL.
MaccoBas mois
BEILIECTBA B PACTBOPE

I-
collection.e
du.ru

Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHUYECKUX
COE€IUHEHMI.
I'eneTnueckas CBA3b
HEOPraHUYECKUX
BEILIECTB, Pa3JIMYHbBIX
KJIacCOB

http://schoo
l-
collection.e
du.ru

Knaccudukanmst
XUMUYECKHUX PEaKLUii B
HEOPraHUYECKOU 1
OpPraHMYECKON XUMHHU.
3aKOH COXpaHEHUs
Macchl BELIECTB; 3aKOH
COXpaHEHUs U
IIPEBPALLECHUS] SHEPTUU
IIpU XUMHUYCCKUX
peakumsx

http://schoo
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9 | CKOpOCTh peaKIuH. http://schoo
OO0paTtuMble peakIuu. I-
XUMHUECKOE collection.e
paBHOBECHE du.ru

10 | IIpaktuyeckas pabora http://schoo
Ne 1. «Bausiaue I-
pa3In4YHbIX (PaKTOPOB collection.e
Ha CKOPOCTh du.ru
XMUMHYECKON PEaKIiny

11 | DnekTpoauTHIECKast http://schoo
nuccoranus. [Toustue I-

0 BOJIOPOJTHOM collection.e
nokasareie (pH) du.ru
pactBopa. Peakunun

HOHHOTO OOMEHa.

I'mpponus

OpPraHUYECKUX U

HEOPraHUYECKUX

BEIIICCTB

12 | OxkucnureapHO- http://schoo
BOCCTaHOBUTEIILHBIC I-
peakiuu. [TousTre 00 collection.e
9JIEKTPOJIH3E du.ru
pacIiIaBOB U paCTBOPOB
coJseit

13 | KonTponbHas pabora http://schoo
0 paszeny I-
«Teopernueckue collection.e
OCHOBBI XHMHH» du.ru

14 | Meramisl, ux http://schoo
MOJIOJKEHHUE B I-
[Mepuoauueckoit collection.e
CHCTEME XUMHUECKHX du.ru
anemenTtoB /l. U.

Menneneesa u
0COOEHHOCTH CTPOCHHUS
aTomoB. O01ue
¢duznyeckue cBoicTBa
METAJIJIOB

15 | CriaBbl METAJLIOB. http://schoo
DNEeKTPOXUMHUCCKHIA I-

PST HANIPSDKSHU I collection.e
METaJUIOB du.ru

16 | Xumuueckue cBOiCTBA http://schoo
BKHCHIITMX METALIOB I-
(HATpHIA, KaITHA, collection.e
KaJIbI[MiA, MArHUIA, du.ru
ATIOMUHUI) U UX
COEMHECHUI

17 | Xumuueckue cBOMCTBa http://schoo

XpOMa, MEIN U UX
COEeIMHEHUN

1-
collection.e

JIPYTUMH
o0yyaro
IIUMUCSI
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du.ru

18 | Xumuueckue cBOMCTBa http://schoo
[IMHKa, )XeJIe3a U UX I-
COCTMHCHUI collection.e

du.ru

19 | IIpaktuyeckas pabora http://schoo
Ne 2. "Pemenue I-
IKCIIEPUMEHTATBHBIX collection.e
3a/1a4 110 TEME du.ru
«MeTtaiuie»"

20 | Hemeramnsl, ux http://schoo
MOJIOKCHHUE B I-
[Tepuoaudeckoii collection.e
CHUCTEME XUMHUUYECKUX du.ru
snemenTtoB . U.

MenpaeneeBa u
0COOEHHOCTH CTPOCHHMS
aTOMOB

21 | ®usnueckue cBOMCTBA http://schoo
HEMETAJLIOB. I-
Anmorponus collection.e
HEMETaJIOB (Ha du.ru
prMepe KUCIOPOoIa,
cepsl, pocdopa u
yriaepona)

22 | XuMHUYECKHE CBOICTBA http://schoo
rajJoOre€HOB, CEPBI H UX I-
COEIUHEHUI collection.e

du.ru

23 | XuMu4ecKue CBOICTBa http://schoo
a3ora, gpocopa 1 ux I-
COEIUHEHUI collection.e

du.ru

24 | XuMHYECKHE CBOICTBA http://schoo
yriepoja, KpeMHHS U I-

UX COEIMHEHNIN collection.e
du.ru

25 | IlpumeHeHune http://schoo
BaKHEHIITNX I-
HEMETAIIOB M UX collection.e
COCIMHEHMI du.ru

26 | O0oOmEeHue 1 http://schoo
CHCTEMAaTH3allHs I-
3HAHUH 10 TEME collection.e
«Hemeramiby. du.ru
Breraucnenus mo
ypaBHEHUSIM
XMUMHYECKUX PEaKIui 1
TEPMOXMMHUYECKUE
pacy€Tsl

27 | IlpakTuyeckas pabota http://schoo

Ne 3. «Pemrenne
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AKCTICPUMEHTATBHBIX
337124 110 TEME
"HemeTamis"»

collection.e
du.ru

28 | KonTponbHas pabora 1 http://schoo
1o TeMaM «MeTauib» I-
u «Hemeramibn collection.e
du.ru
29 | Heopranuueckue u 1 http://schoo
OpraHu4ecKue I-
KHUCTIOTHI. collection.e
Heopranuueckue u du.ru
OpraHu4ecKue
OCHOBaHUS
30 | AmdotepHubie 1 http://schoo
HCOPraHHYECKUE U I-
OpTaHHYECKUE collection.e
COEUHEHMS. du.ru
I'eneTmueckas CBA3b
HCOPraHHYECKUX U
OpPraHU4eCKUX BEIICCTB
31 | Ponb xumuu B 1 http://schoo
obecreueHuH I-
JKOJIOTHYECKOM, collection.e
OHEPreTHYECKOMN U du.ru
UIIEBOU
0€30I1aCHOCTH,
PasBUTHH MEIUIIUHBI
32 | IpexacraBnenus 06 1 http://schoo
OOIIMX HAYYHBIX I-
NPUHIIKAITAX collection.e
TIPOMBITIICHHOTO du.ru
MOJTYYEHHS BAKHEUIITNX
BEIICCTB
33 | Yenoek B Mupe 1 http://schoo
BEIIECTB M MaTePUAIOB I-
collection.e
du.ru
34 | Xumus u 310pOBbE 1 http://schoo
YyeoBeKa I-
collection.e
du.ru
OBIIEE 34
KOJIMYECTBO
YACOBIIO
ITPOI'PAMME

KOHTPOJIBHO_M3MEPHUTEJIBHBIE MATEPHUAJIBI

MUToroBbIi TeCT No opraHnyeckom xumum ana 10 knacca.
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1 BapuaHT

Yactb A Bbi6paTb NnpaBuJibHbIA OTBET
1. K ankaHaM OTHOCUTCSH BelwecTBo, nmewuiee obwyro popmyny
1) CnH2n 2) CnH2n-2 3) CnH2n+2 4) CnH2n-6
2. AsoMepoM OKTaHa fiBnsieTcs
1) 2-MeTnn-3-aTunneHTaH 2) 2,3-anmetuanenTtad 3) 3-atuarenTtaH 4) 3—-MeTU/IOKTaH
3. CtpykTtypHasa (popmMmyJia Bewjecresa 2 — MeTUJINEeHTeH — 1 - 310
1) CH3 - CH(CH3) - CH2 - CH = CH2 3) CH3 - CH2 - CH2 - C(CH3) = CH2
2) CH2 = C(CH3) - CH2 - CH(CH3) - CH3 4) CH2 = C(CH3) - CH3
4. DTVUH 1 aueTujieH — 3TOo
1) romonoru 2) nsomepsbl 3) 04HO U TO Xe BELWECTBO 4) pa3Hbie BELWECTBa
5. C KaKMM U3 nepeuymncsieHHbIX BelecTB pearmpyert 6eH3on
1) NaOH 2) HNO3 3) CO2 4) CaO
6. N3oMepoOM 3TaHONIa ABNAETCA
1) meTtaHon 2) anstmnoBbii 3dup 3) AMMeTUNoBbLIN 3dup 4) aTunauertart
7. HazBaHune, HecooTBeTcTBYIOWee peakuun CH3 - COH + H2 — C2H50H
1) npucoeanHeHue 2) rmgpupoBaHne 3) rugpataums 4) BOCCTaHOBNEHME
8. Peakuuna o6pasoBaHunA C/I0XKHbIX 3¢(bMpoB Ha3biBaeTcs
1) kpekuHr 2) atepudmkaumsa 3) germgpataums 4) noMKoOHAEHCAUNS
9. OueHUTe NPaBUIbHOCTb CY>XKAEHUMN.
A. VN aTaH, U 3TUNEH MOryT pearmpoBaTb C 6poMOM..
B. U aTtaHon, 1 peHoNn MoryT pearmpoBaTb C pacTBOPOM rMApPOKCUAA HaTpus.
1) BepHO TONbKO A 2) BepHO To/bko b 3) BepHbl 06a cyxaeHnsa 4) oba cy>xaeHuUs HeBepHbI
10. dopmMmyna auetanbaermpa
1) CH30H 2) CH3COOH 3) HCOH 4) CH3COH

Yactb B (3apaHus Ha coOoTHeceHue)

11. YcTtaHOBUTE COOTBETCTBME MEXAYy NCXOAHbIMU BelecCTBaMM U NPOAYKTOM
peakuumn

NCXOAHbIE BELLECTBA OCHOBHOW NMPOAYKT PEAKLIMN



A) CH2 = CH - CH3 + HBr — 1) CH2Br - CH2 - CH3

B) C2H5Br + NaOH(cnupT.p.) — 2) CH3 - CHBr - CH3

B) CH3Br + 2Na — 3) CH2Br - CH2Br

N C2H4 + Br2 — 4) CHBr2 - CH3

5) C2H4

6) C2H6

12. YcraHOBUTE COOTBETCTBUE MEXAY TUMOM peakKuMm U UCXOAHbIMU BelleCTBaMm
NCXOAOHbIE BELLECTBA TUMN PEAKL NN

A) C6H6 + Br2 — (B npucytcteum FeBr3) 1) peakumns 3amelLeHmns
B) C4H10 + Br2 — 2) peakuuns npucoeanHeHus

B) C3H8 — 3) peakuusa okucrieHus

N C2H4 + H20 — 4) peakuusa perngpupoBaHus

13. YcTtaHOBuMTe coOoTBeTCTBME Mexay (hopMysioi BewecTBa U KJ1aCCOM, K KOTOPpOMY
OHO OTHOCMUTCS.

®OPMYJIA BELLECTBA KJIACC COEANHEHNN
A) C2H50H 1) apeHbl

B) C6H6 2) ankuHbI

B) HCOH 3) ogHoOaTOMHbIe CAUPTHI

N CH20H—CH20H 4) MHOroaToMHbl€ CAUPTHI
5) anbaernabl

6) KapbOHOBbIE KNCNOThI

14. YcTraHOBMTE COOTBETCTBUE MeXAy Ha3BaHMEM BellecTBa U PpeaKTUBOM, C
MOMOLLbIO KOTOPOro €ro MO>XHO 06Hapy>XUTb.

HA3BAHWE BELWECTBA PEAKTUB
A) deHon 1) Cu(OH)2

B) atuneH 2) HCI

B) dopmanbgerng 3) CuO

N rnnuepuvH 4) Br2

5) CH4



YacTtb C

15. HanncaTtb ypaBHEeHUA peaKLUMi, C MOMOLLbIO KOTOPbIX MOXXHO OCYyLUEeCTBUTb
npespalwleHmna

MeTaH — aueTuieH — 3TaHallb — YKCyCHas KUCA0Ta— 3TUNO0BbIN 3UpP YKCYCHOW KUCNOTbI
Ucnonb3ynTe TONbKO CTPYKTYPHbIe (hOpPMYJibl OPpraHUYECKNX BELLECTB.

MUToroBbi TECT NO opraHnyeckon xumum ana 10 knacca.

2 BapuaHT
Yactb A Bbi6paTb NnpaBuJibHbIA OTBET

1. O6was dopmysia roMOJIOrMYECKOro psaa asikeHoB
1) CnH2n 2) CnH2n-2 3) CnH2n+2 4) CnH2n-6
2. BewectBo CH2 - CH2 - CH2 - CH - CH2 - CH2 Ha3bIBaeTcs
1
CH3 CH3 CH3

1) 1,4,6 - TpumemnnrekcaH 2) 1,3,6 — tpumetunrekcaH 3) 1,3 - aumetunrentaH 4) 4 -
METUIOKTaH

3. AJZIKMHbI He BCTYynaloT B peakumm

1) rmgpupoBaHusa 2) ranoreHnpoBanus 3) gerngpataumm 4) rmgpataumu

4. B cxeMme npeBpauweHuit CH4 — X — C6H6 BewecTtBoM X siBnsercH
1) C2H6 2) C2H4 3) C2H2 4) C6H12

5. C kakMM U3 nepeuyncneHHbIX BelWecTB He pearupyer 6eH3on

1) CI2 2) HNO3 3) H2 4) H20

6. NsomepoM nponaHona-1 asnsercsa

1) aTaHoN 2) METMNATMNOBLIN 3dup 3) AMMEeTUNOoBLIN 3dup 4) aTtundopmuart
7. NMpoayKTOM OKMCNEHUNA 3TaHoNa okcuaom meaum (II) asnserca

1) sTaHanb 2) MypaBbMHasa KUcaoTa 3) 3TUA0BbINA 3DUP YKCYCHOW KMCAOTbl 4) yYKCYyCHas
Kncnota

8. )XXnp o6pasyercs B pe3ynbTaTe B3aMMOAENCTBUA
1) cTeapuMHOBOI KMCNOTbl U MeTaHoNa 2) OIEMHOBOW KUCOTbl U 3TUNEHITINKONSA
3) aueTanbaernaa v rnvuepuHa 4) rmuuepuHa v nasabMUTUHOBOW KUCNOTbI

9. OueHnTe NPaBUIbHOCTb CY>XXAEHUMN.



A./ 3TUNEeH, 1 aueTuneH MoryT BCTynaTb B peakuuio ruapatauuu.

B. Ansa obHapyXeHns anbaernaoB U KETOHOB MOXHO MCMOJIb30BaTbh CBEXEMNPUIrOTOB/IEHHbIN
ocagok Cu(OH)2.

1) BepHo TONbKO A 2) BepHO Tosibko b 3) BepHbl 06a cyxaeHus 4) oba CyxaeHnst HEBEPHDI
10. dopmyna MypaBbMHOW KMUCNOTbI
1) HCOOH 2) CH3COOH 3) HCOH 4) CH3COH

Yactb B (3apaHuns Ha cCOOTHeCceHue)

11. YcTaHOBUTE COOTBETCTBME MEXAY UCXOAHbIMU BelecCTBaMM U NpoAyKTaMm
peakumm

NCXOAOHbIE BELECTBA MPOAYKTbl PEAKL NN

A) C2H6 — 1) —» CO2 + 2H20

B) C2H6 + CI2 — 2) — CH3CI + HCI

B) CH4 + 2CI2 — 3) — C2H4 + H2

N C4H10 — 4) — CH2CI2 + 2HCI

5) —» C2H5CI + HCI

6) —» C2H6 + C2H4

12. YcraHOBUTE COOTBETCTBUE MEXAY TUMOM peakKLuMm U UCXOAHbIMU BelecTBaMm
NCXOOHbIE BELLECTBA TUMN PEAKLNNA

A) C6H6 + CI2 — (npu ycnosuun YO-cBeT) 1) peakuums 3aMeLleHns
B) C3H6 — 2) peakuus npucoeanHeHus

B) C3H8 + Br2 — 3) peakuus oKucneHms

N C4H8 + H20 — 4) peakuusa aernapuvposaHus

13. YcTaHOBMTE COOTBETCTBUE Mexxay cbopMynoﬁ BelljecCcTBa U KJiaCCOM, K KOTOpOMY
OHO OTHOCUTCHA.

®OPMYJIA BELWECTBA KJIACC COEANHEHWI
A) HCOOH 1) ankeHbl

B) CH 20H-CHOH-CH 20H 2) ankuHbl

B) C2H2 3) ogHOATOMHbIEe CMUPThI

N CH3COH 4) MHOroaToMHble CANPTHI

5) anbaerngbl



6) KapbOHOBbIE KNCIOThI

14. YcTaHOBUTE COOTBETCTBUE MeXy Ha3BaHMEM BellecTBa U PeaKTUBOM, C
MOMOLLbIO KOTOPOro €ro MO>XHO 06Hapy>XUTb.

HA3BAHWE BELLLECTBA PEAKTUB
A) deHon 1) Na2CO3
B) atunen 2) HCI
B) auetanbaerna 3) KMnO4
M ykcycHas kucnota 4) FeCl3
5) Ag20 (aMMMauHbIN pacTBop)
Yactb C

15.Hanucatb ypaBHeHUA peaKLMi, C NTOMOLbIO KOTOPbIX MO>XHO OCYLLEeCTBUTb
npespawieHun

3TUNEH — 3TaHON — 3TaHajlb — YKCYCHasl KUC/I0Ta — METUIIOBbIN 3UpP YKCYCHOW KUCIOTbI
Ucnonb3yiTe TONbKO CTPYKTYpPHble (PbOPMYJibl OpraHMYEeCcCKUX BeLlecTB.

KonTpoJuabLHas padora mo xumuu 3a Kypc 11 kjaacca

| >Tan CBoiicTBa BelIeCTB. (3amanue Ha 20)
B kax1oM 3a1laHuu MOYKET ObITh HECKOJIBKO MPaBUIIBHBIX OTBETOB  (2,3,4)

1. Kakue BemecTBa 00€CIIBEUMBAIOT PACTBOP MEPMaHTaHATa KaJIUs?

1/ atterunen 2/ 3Tan 3/ oTuieH 4/ 6enson
5/ creapunoBas kucinora Ci7H3sCOOH 6/ onemnosas kucimora C17H33COOH 7/
CTHPOI

2. BemecTBa, 001agarone OCHOBHBIMUA CBOMCTBAMH (T.€. pEarupyroT ¢ KUCIOTAMH):
1/NaOH 2/HNO; 3/NH3; 4/CyHs 5/ CH3;—NH; 6/ C¢HsOH 7/ CoHsOH
8/ CsHsNH
3. BemiectBa, 06nafaromiye ToIbKO BOCCTAHOBUTEIBHBIMHI CBOWCTBAMHU.
1/NH; 2/N, 3/HNOs 4/H,S 5/SO, 6/H,SO; 7/KMnO;  8/CrO;
4. Kakue 13 nepeurcieHHbIX BEMIECTB UMEIOT MOJIEKYJIIPHOE CTpoeHue?
1/C 2/ Ss 3/ N, 4/ CO, 5/ SiOz 6/ Mg 7/ C1oH2011
5. Kakue yacTuiibl MOTYT OBITH JOHOPAMHU 3JIEKTPOHOB?
1/H" 2/H° 3/Na® 4/Na® 5/OH 6/Cl® 7/ F°

Il 3Ttan 3HauyeHuUe CBOMCTB BelleCTB B HAIllEeH KM3HU. (3amanue Ha 10)

6. Uto mpejcraBiseT co00i KapOoIIKa, HCIOIb3yeMas KaK JIe3HHPHUIUPYIOIIee CPEICTBO?
1/ ciupToBBIi pacTBOp Homa 2/ CIUPTOBBIM PacTBOP TOIYOJIA
3/ BonHBIN pacTBOp (heHoma 4/ cupTOBBIN pacTBOp OEH307a
7. Kakast Kuciora coiepKUTCs B XBO€, KparuBe, sIJIOBUTHIX BBIICTICHUIX MeTy3?
1/ ykcycHast kucinota 2/ MmypaBbuHas Kuciaotra 3/ ackopOuHOBas kuciota 4/
OeH30ifHas KHCIIOTa



8. B3pbIBoOnacHBIE CMECH:
1/ Bomopoia 1 Kuciopoa 2/ BOIOpoOia U Teus
3/ yruekucioro ra3a v Kuciopoga 4/ MeTaHa v KHCIIOpo/ia

11 3Ttan XHMHYeCKHe NpeBpaleHusl. (3amanue Ha 50)
(3armucatp popmyiel BemectB A, B, C, D, E)
9. Ha menp noaeiicTBOBaJIM KUCIOTON A U MOIydnin OeclBeTHBIN ra3 B, koTopsiii npu
KOHTAKT€ C BO3LyXOM
cTas KpacHo-0ypsiM — BetecTBO C. BemectBo C pactBopunu B menoun NaOH u mosryaunm nBe
comu D u E.

IV 3Tan PemnTh 3a1aHKe U BIOPATH OTBET. (3amanue Ha 30)
10. Ilpu oxucnenun 10r AByXBaJIGHTHOT'O MeTajlia o0pa3oBainoch 14r okcuna. Kakoit meramn

OBLIT B3ST?
1/ maramit 2/ xanpIui 3/cTpoHnuit 4/ 6apwuii 5/ IMHK
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