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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XuMHUK Ha YPOBHE CpeIHEro oOIero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-@3 «O06 obpasoBanuu B Poccuiickoit deneparmmy,
TpeOOBaHUN K pe3yiabTaTaM OCBOCHHS (QeaepanbHON 00pa3oBaTeNbHOM MPOrpaMMbl CPETHETO
obmero obpazoBanuss (POIl COQO), mnpencraBieHHbix B dDexepalbHOM TroCyAapCTBEHHOM
oOpazoBarensHoM crangapte COO, c yuérom Konnenuuu mnpenogaBaHusi y4eOHOTO MpeaMETa
«Xumusi» B 00pazoBaTelibHbIX opraHu3aiusax Poccuiickoit @epepanuu, peaau3yroldX OCHOBHBIE
o0Opa3oBaTenbHbIe MPOrPAMMbI, U OCHOBHBIX MOJIOKeHUH «CTpaTeruu pa3BUTUS BOCIHUTAHUSA B
Poccuiickoit ®enepaunu Ha nepuon 1o 2025 roga» (Pacnopsixenue IlpaBurenscta PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY MOAXOZIOB K pa3padOTKe MPOrpaMMbl 10 XMMHUH, K ONPEACICHUIO O0IIel CTpaTeruu
oOyueHusl, BOCIUTAHUS U Pa3BUTHUs OOYYAIOIINXCS CPEICTBAMU YUEOHOTO mpeaMeTa «XUMHUSD» i
10-11 xmaccoB Ha 0a30BOM YypOBHE COCTaBHJIM KOHLeNTyaibHble nojoxenus PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNiel, COoAep aHus, pPe3ylbTaTOB OOy4deHHs U TpeOOBaHUI K YPOBHIO
MIOJITOTOBKH BBIITYCKHUKOB.

Xumuyeckoe  oOpazoBaHue,  MOJy4aemMoe  BBIMYCKHMKaMH  00IIeoOpa3oBaTebHON
OpraHu3alliy, SBISETCS HEOThEeMJIEMON 4YacThio UX 0o0pa3zoBaHHOCTU. OHO CIYXHUT 3aBEPLIAOIINM
ATallOM peajn3alliy Ha COOTBETCTBYIOIEM €My 0a30BOM YpOBHE KIJIFOUEBBIX LIEHHOCTEH, MPUCYLIUX
LIEJIOCTHOM CHCTEME XHMHUYECKOro o00pa3oBaHUS. DTH LEHHOCTH KacaroTcsl TO3HAHMs 3aKOHOB
npUPOJBI, (OPMHUPOBAHUS MHPOBO33PEHHSI U OOMIEH KyJIbTYpHl YEIOBEKa, a TAKKE SKOJIOTUYECCKH
000CHOBAaHHOTO OTHONICHHUS K CBOEMY 3JI0POBbIO M NPUPOIHON cpene. Peanmsyercs xumuyeckoe
oOpa3oBaHue OOydYaIOMUXCS HAa YPOBHE CpEIHEro oOmero oOpa3oBaHUs CPEACTBAMH y4eOHOTO
npenMera «XHUMHs», COJEpPKaHUE U TOCTPOCHHUE KOTOPOTO OIpPEAeTeHbl B MPOrpaMMe MO XUMHUH C
yu€ToM crienu(pUKd HAyKH XMMUH, €€ 3HaYCHHS B MO3HAHWU NPHUPOJBI M B MATEPHAIBHON KU3HH
olmiecTBa, a Takke € y4€ToM OOIIMX IeNed M MPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHUCTEMBI CpeHEero ol1iero oopazoanusi B Poccuiickoii deneparum.

XUMHS KaK 3JI€MEHT CUCTEMbl €CTECTBEHHBIX HayK WIPaeT OCOOYI0 poJib B COBPEMEHHOMU
[IUBWIIN3ALMU, B CO3/IaHUM HOBOW 0a3bl MarepwaabHON KylnbTyphl. OHa BHOCHUT CBOW BKJIAJ] B
(dbopMHpOBaHKE PALIMOHATIBHOIO HAYYHOTO MBIIIICHHS, B CO3[JaHUE LIEIOCTHOIO MpeACTaBiIeHus: 00
OKpY’KalollleM MHUpPE KaKk O €IWHCTBE NMPHUPOJABI M UYEIOBEKa, KOTOpoe (HOpMHUpPYETCs B XUMHH Ha
OCHOBE MMOHMMAaHUS BELIECTBEHHOI'O COCTaBa OKPYXKAIOIIEro MHpa, OCO3HAHUS B3aUMOCBS3U MEXTY
CTPOEHHUEM BEIIECTB, MX CBOWCTBAMH U BO3MOXHBIMH 00JaCTSIMHU IPUMEHEHUSI.

TecHo B3aMMOJAEHCTBYS C JIPYI'MMHU €CTECTBEHHBIMHM HayKaMH, XUMHS CTaja HEOTheMIIEMOU
9acThI0 MHUPOBOH KYJIBTYPBHI, HEOOXOIMMBIM YCIIOBHEM YCIICIIHOTO TPYAa W KHU3HH KKIOTO YJeHa
obmectBa. CoBpeMeHHas XHMMHS KaKk Hayka CoO3MJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH
HaIpaBJieHa Ha pEelIeHHE ITI00AJbHBIX MPOOJIeM yCTOMUMBOIO Pa3BUTHS YEIOBEUECTBA — ChIPHEBOM,
HHEPreTUUECKO, MUIIEBOM, IKOJOTMUECKONU OE30MaCHOCTU U OXpPaHbI 370POBBSI.

B coorBercTBMM ¢ OOmKMMH I[eNIMH M NOPUHLUIAMHU CpeAHEro olmiero oOpa3oBaHUs
cogepxkanue npenmera «Xumus» (10-11 kmaccbl, 6a30BbIi ypOBeHb H3yU€HHs) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOMICKYIBTYPHYIO ITOATOTOBKY OOYYaIOMIMXCS, HEOOXOIUMYIO WM JUIS
BBIPAOOTKHM MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEHIHOTO BKJIIOYEHUS B KH3Hb COIMyMa,
MIPOIOIDKEHHS 00pa30BaHUs B Pa3IMUHBIX 00IACTAX, HE CBSA3aHHBIX HETTOCPEIICTBEHHO C XHMHUEH.

CocTraBisomuMu npeaMera « XUMus» SBIAI0TCA 0a30Bble Kypchl — «Opranuyeckast XuMus» 1
«OO0mas 1 HeopraHWYecKas: XMMHS», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHHsI KOTOPBIX SIBIISFOTCS
OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAHMW MO HEOPraHWYECKOH XMMHHU (C BKIIOUEHHEM 3HAHWHA U3
oOuieit xumMun) U oprannyeckoil xumun. dopmupoBaHre JaHHOW CHCTEMbl 3HAHUU NPU U3YUEHHUH
npeaMmera 00ecreyrBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCETO MHOTI00Opa3usi BEIIECTB Ha OCHOBE
OOIINX TIOHSTH, 3aKOHOB ¥ TEOPUN XHUMHH.

Crpykrypa conmepkanus KypcoB — «Opranudeckas xumus» u «OOmas u HeopraHudeckas
XUMHs» cHOpPMUPOBaHA B MporpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO IMOAXO0Ja K H3YYEHHUIO
yuyeOHOro Mmarepuana u OOyCIOBJIEHa HCTOPHUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAaHUN Ha
ONpefeNEHHBIX TEOPEeTUYECKHX YpoBHAX. Tak, B Kypce OpraHu4eckod XHMMHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUUYECKON TEOPHH CTPOCHUS OPraHMYECKUX COCIMHEHHH, a TaKkKe
Ha YPOBHE CTEPEOXMMHUYECKUX U AJIEKTPOHHBIX MPEICTABICHUN O CTpoeHUH BemiecTB. CBeneHus 00



M3y4aeMbIX B KypC€ BEIIECTBAaX [JAKOTCS B Pa3BUTUUM — OT YIVIEBOJAOPOJIOB [JO CIOXHBIX
OMOJIOTUYECKH AaKTUBHBIX COEOMHEHUMH. B Kypce opraHmdeckoil XHMMUU MOJY4alOT pa3BUTHE
chopMHUpPOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs MEPBOHAYAIBHBIC MPEIACTABICHUS O
XUMHAYECKON CBSI3M, KJIACCH()MKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT
UX CTPOEHUs, O XUMUUYECKOU PEaKIIMH.

Ilon HOBBIM yIrJIOM 3peHMs B IpeaMere «XuMus» 0a30BOr0 YpOBHsSI paccMaTpUBAETCs
M3YYCHHBII Ha YpPOBHE OCHOBHOrO 0OImero oOpa3oBaHHs TEOPETUYECKUH MaTepuan M
(aKTOJOTHUECKUE CBEACHUS O BEIIECTBAX M XMMHUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0masi U HeopraHuyeckas XHUMHUS» OOYYalOIIMMCA MPEIOCTaBISETCS BO3MOXKHOCTH OCO3HATh
3HAa4YCHUE MEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJOJOTMYECKHX IMO3UIHN, TIIy0xKe
MOHATh UCTOPHUYECKOE M3MEHeHue (YHKIUI ATOro 3aKOHa — OT 0000maroneil 10 00bsACHsomEeH U
MPOTHO3UPYIOLLEH.

Enunas cucrema 3HaHUM O BaXKHEHIIMX BEIIECTBaX, UX COCTABE, CTPOEHUHU, CBOMCTBAX W
IIPUMEHEHHUH, A TaKXK€ O XMMMUYECKUX PEaKUMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX INPOTEKAHUS
nononHsierca B Kypcax 10 wm 11  kmaccoB  3neMeHTaMHM  COAEP)KAHMS, HMMEKOLIUMU
KYJIbTYpOJIOTHUECKUIT M TPUKIAJHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT TOHHMAaHHIO
B3aMMOCBSA3M XMMHUHU C JPYTMMHU HAYKAMH, PACKPBIBAIOT €€ POJIb B [M03HABATENILHON M TPAKTUYECKON
JeSITeIbHOCTH YeNIOBEKa, CIIOCOOCTBYIOT BOCITUTAHHUIO YBAXKCHHS K MPOLIECCY TBOPUYECTBA B 00JIACTH
TEOpPUHU M NPAKTUUECKUX MPWIOKEHUH XHMHUH, IIOMOTAlOT BBIYCKHUKY OPHEHTUPOBATHCS B
OOIIECTBEHHO U JINYHOCTHO 3HAYMMBIX MPOOJIEMaXx, CBSI3aHHBIX C XUMHUEH, KPUTUYECKU OCMBICIIUBATh
HHPOPMALIMIO W TPUMEHATH €€ JUIS TOMOJIHEHHs] 3HAHWH, pEIIeHUs WHTEIUICKTYAIbHBIX H
SKCIIEPUMEHTATbHBIX HCCIEIOBATENIbCKUX 3a7ad. B 1menom conepikaHue y4eOHOro mpeamera
«XUMUSL» JaHHOTO YpPOBHS H3YYCHHS OPHUEHTUPOBAHO Ha (QOpPMHUpOBaHHE Y OOYYArOIIUXCS
MHPOBO33PEHYECKON OCHOBBI IS TMOHMMaHUA (PUiIocoMCKUX HIeH, TaKMX KakK: MaTepHalbHOEe
€MHCTBO HEOPraHMYECKOr0 U OPraHWYECKOro MHpa, OOYCIIOBIEHHOCTb CBOWCTB BEIIECTB HX
COCTaBOM U CTPOEHHUEM, I03HABAEMOCTb IMPUPOJHBIX SIBICHUA MYyTEM SKCHEPUMEHTA U PELICHUS
MIPOTUBOPEUYUIl MEXIYy HOBBIMU (PaKTaMM M TEOPETUYECKHMHM IPEANOCHIIKaMU, OCO3HAHUE DPOJIU
XMMHUU B PELIEHUM HKOJOTMUYECKUX NpolieM, a Takke MNpolieM cOepeXeHHs IHEepreTHUecKux
PECYPCOB, CBHIPbS, CO3/IaHNs HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.

B mutane pemieHus 3ajay BOCIUTAHUS, Pa3BUTHS M COIHAIM3AINUA OOYYAIOIMIUXCS MPUHATHIC
MPOrpaMMoOil MO XHWMHU TOAXOAbI K OIpPENEICHUIO COJEpKaHUS U IOCTPOCHHS MpeaMmeTa
pegycMaTpuBalOT (HOPMUPOBAHHE YHUBEPCAIbHBIX YUEOHBIX JEHCTBHH, HMEIOIUX 0a30Boe
3HAUEHUE JUIS Pa3IMYHbIX BHUJIOB JAEATEILHOCTU: PELIECHUS MpoOieM, MOUCKa, aHaIu3a U 00paboTKu
uHpopMalny, HEOOXOAMWMBIX [UIs NPUOOPETEHHsI OMNbITa MPAKTUYECKOM U HCCIIEI0BaTENbCKOM
JeSITeNIbHOCTH, 3aHUMAOIIEH Ba)KHOE MECTO B MIO3HAHUU XMUMHUH.

B npakTuke npenogaBaHus XMMHUU Kak Ha YpOBHE OCHOBHOTO OOIIero 00pa3oBaHMsl, TaK U Ha
YpOBHE cpeJiHero odiiero o0pa3zoBaHus, Py ONPEIEIICHUN COJIEPKaTENbHON XapaKTEPUCTUKH 1iesieil
U3Y4YEHHs] IIpEIMETa HaNpaBIE€HUEM IIEPBOCTENIEHHON 3HAYMMOCTH TPAJAULMOHHO MPU3HAETCA
¢bopMHpOBaHHE OCHOB XHUMHYECKOW HayKM Kak o0JacTh COBPEMEHHOI'O €CTECTBO3HAHUS,
MIPAKTUYECKON JESITEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KyabTyphl. C
METOJIMYECKOW TOYKHM 3pEHUs] TaKOM MOAXO0J] K ONpeAeNICHUIO LeJeil U3ydyeHus MpeaMeTra sBIseTcs
BIIOJIHE OTPAB/IaHHBIM.

CornacHO NaHHOM TOYKe 3pEeHMs TJABHBIMM IENIMU HM3y4eHHUsS IpenMera «XUMHS» Ha
6azoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (GopMHpOBAaHHE CHCTEMBbl XHMHYECKHX 3HAHMM KaK BaKHEWUIEH COCTaBISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE KOTOPOW JI€KaT KIIIOUEBble MOHATHUSA,
(dyHIaMeHTaJlbHbIE 3aKOHBI M TEOPUM XHMMHH, OCBOCHHE S3bIKa HAyKH, YCBOEHHE H
MMOHUMAaHHUE CYIIHOCTH JIOCTYNMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO  XapakTepa,
03HAaKOMJIEHHE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHMUS,

e (opmupoBaHHE U pPAa3BUTUE NPEICTABICHUNA O HAYYHBIX METOJAX MO3HAHMS BEIIECTB U
XUMHAYECKHX PEaKIUi, HEOOXOAUMBIX ISl IPHOOPETEHUsI YMEHUH OPUEHTHPOBATHCS B MUPE
BEIIECTB M XUMUYECKHUX SBJICHHHA, UMEIIIUX MECTO B MPUPOJE, B MNMPAKTHUYECKOW U
MMOBCEAHEBHOM XU3HU;



® pa3BUTHE YMEHHH M CIOCOOOB AESITENbHOCTH, CBSI3aHHBIX C HAOIIOJEHHUEM M OOBSICHEHHEM
XUMUYECKOTO DKCIIEPUMEHTa, COOJIOJICHUEeM TMpaBuil  Oe30macHOro  oOpaimeHus ¢
BEIIECTBAMH.

Hapsiny c¢ stuMm, conepkarenbHas XapakTepUCTHUKa LeNed W 3a1ad HU3ydeHHs MpeaMeTa B
nporpamMMe Mo XMMHU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU MPHOPUTETAMHU B
cucreme cpeanero obmero oopazoBanus. Cerofns B MpernofaBaHUM XMMUU B OOJbILIEH CTENEHH
OTHAETCS MPEANOYTEHHE MPAKTHYECKOW KOMIIOHEHTE COAEp)KaHusi 00ydeHHs, OPHEHTUPOBAHHON Ha
MIOATOTOBKY BBIMMYCKHHMKA 00I1e00pa30BaTeIbHON OpraHu3alliy, BIaIeiolero He HabopoM 3HaHUi, a
(YHKIIMOHATBLHON TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHMSIMUA aKTUBHOTO TOJIyYEHHs 3HAHUN U
MPUMEHEHHUS UX B peabHON KU3HU JIJIS1 peUICHHs MPAKTUYECKUX 3a]1ay.

B cBsi3u ¢ 3THM npU U3yYCHHMH TpeaMeTa «XUMHS» TOMUHUPYIOIIee 3HaueHHe MpUoOpeTaroT
Takue LeH U 33]1a4l, KaK:

ajanTanus oOydyaromuXcs K YCIOBHSM JIMHAMUYHO PA3BUBAIOLIETOCS MUPA, (OPMHPOBAHUE
UHTEJJICKTYallbHO ~ Pa3BUTOM  JMYHOCTH, TOTOBOM K €aMOOOpPa30BaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEIIbHOMY TPHUHSATHIO TPAMOTHBIX PEHICHHWH B KOHKPETHBIX >KH3HCHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

¢dbopmupoBaHrEe y 00YJarOIIUXCsl KIIFOYEBBIX HABBIKOB (KIIFOYEBBIX KOMITETCHIINH ), HMEIOIIHX
YHHUBEpPCAIbHOE 3HAUYCHHUE MJIS PA3IUYHBIX BUAOB JEATEIHHOCTU: PpEHICHHs] MpoOsieM, IOHUCKa,
aHaM3a W 00pabOTKM HWHQOPMAIMK, HEOOXOMUMBIX JUIsI TMPUOOPETCHHS OMBITa JESTEIHHOCTH,
KOTOpasi 3aHMMaeT BaXHOE MECTO B TO3HAHMM XHUMHH, a TaKKe s OLUEHKU C MO3HUIHMA
HKOJIOTUYECKOM 0€30IacHOCTH XapaKTepa BIUSHHS BEIIECTB M XUMUYECKUX TPOIIECCOB HA OPTaHU3M
4eloBeKa U MPUPOTHYIO CPENY;

pa3BUTHE TO3HABATEIBHBIX HMHTEPECOB, HMHTEIUICKTYAJIBHBIX W TBOPYECKUX CIIOCOOHOCTEH
oOy4aromuxcsi: CHOCOOHOCTH CaMOCTOSITENILHO TpUOOpeTaTh HOBBIE 3HAHMS 1O XUMHUU B
COOTBETCTBUHM C >KU3HEHHBIMH NOTPEOHOCTSMH, HCIIOJIB30BaTh COBPEMEHHBIE WH(OPMALMOHHBIC
TEXHOJIOTUHU JJI MOUCKAa U aHajau3a yueOHOW M HayYHO-TOMYJISIPHON HMHGOpPMalUu XUMHYECKOTO
COJICpIKAHUS;

¢dbopMHpoBaHHE U pa3BUTHE y OOYYArOIIMXCS ACCOLMATUBHOTO M JIOTMYECKOI'O MBIIUICHUS,
HaOIOAAaTeNbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIe OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH,
MIpH IJIAHUPOBAHUU U MIPOBEJIEHUU XUMUYECKOTO IKCIIEPUMEHTA,

BOCIIUTaHHE Y 00yYArOIUXCs YOSKAEHHOCTH B TYMAaHHCTUIECKOM HANPaBIEHHOCTH XUMUH, €€
B2YKHOM POJIU B PEIICHUH II00ATBHBIX MTPOOJIEM PAllMOHAIBHOTO MPUPOIONOIB30BaAHUS, TIOMIOIHEHUS
HHEPreTUYECKUX PECYpPCOB M COXPAHEHHS IPHPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OEepe’)KHOrO0 OTHOIIEHUS K TPUPOAE U CBOEMY 3/I0pPOBBbIO, a TakXKe MPHOOPETeHUs OIbITa
WCIIOJIb30BAHUS TIOMYICHHBIX 3HAHUN JIJISI IIPUHSATHS TPAMOTHBIX PEIICHHUHA B CUTYAIIHSIX, CBSI3aHHBIX
C XUMUYECKUMU SBJICHUSIMH.

B ydeGHOM mnaHe cpenHero ooOuiero oOpa3zoBaHMs NpeAMeT «XHUMHUsS» 0a30BOr0 ypOBHS
BXOJIUT B COCTaB MpeIMETHOH 00acTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee 4yuCIIO 4YacoB, OTBEAEHHBIX IS M3YyUeHHUs] XMMHUHM, Ha 0a30BOM YpPOBHE CpPEIHETrO
obmero o6pa3oBanus, cocrapiser 68 gacos: B 10 kimacce — 34 gaca (1 gac B Heneno), B 11 kiacce —
34 4gaca (1 gac B Hezenio).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHNYeCKOl XUMHHU

IIpeamer opraHM4Yeckod XHMMHH: €€ BO3HMKHOBEHHE, Pa3BUTHUE M 3HAYCHUE B IIOJYYCHUH
HOBBIX BEILIECTB U MaTepuanoB. Teopus cTpoeHHs: opraHndeckux coeauHeHut A. M. byrneposa, eé
OCHOBHBIE TOJOXKeHUsA. CTpyKTypHbIE (HOPMYIIBI OPraHMYECKUX BEIIECTB. [ OMOJIOTHS, M30MEPHSL.
XuMUYecKas CBS3b B OpraHU4YECKUX COCIMHEHUAX — OJUHAPHBIC U KPATHBIE CBA3H.

[IpencraBnenne o kiaccuukanuu OpraHUYecKuX BemiecTB. HomeHKmaTypa opraHMYecKHX
COeAIMHEHUH (cucTeMaTHyecKas) U TpUBUAIbHbIE HA3BaHUS BA)KHEHIIMX IpEJCTaBUTENEH KIIacCOB
OpPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOABl W3YYEHHUs BEIIECTB M HMX IPEBPALICHUN: O3HAKOMIICHHUE C
o0pa3liaMu OpPraHMYECKMX BEHIECTB M MaTepUallaMd HAa UX OCHOBE, MOJICIMPOBAHUE MOJICKYII
OpPraHUYECKUX BEILECTB, HAOIIOIEHNE M ONUCAHHUE EMOHCTPAIMOHHBIX OIBITOB IO MPEBPAIIECHUIO
OpPraHMYECKUX BEILECTB IPU HarpEeBaHUU (TJIaBJICHUE, OOYTJIMBAaHUE U TOPEHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psaf. Meran M 3TaH — npocTenmue
IPEJCTaBUTENIN AJKAHOB: (PU3MUECKUE U XMMHUYECKHE CBOMCTBA (pEakIMM 3aMELICHHs] U TOPEHUs),
HAax0’KJICHHE B IIPUPOJIE, TIOJYYCHHUE U IPUMEHEHHUE.

AJKEeHBI: COCTaB M CTPOEHHUE, T'OMOJIOTMYECKMH psA. DTUIEH W NPONWIEH — IpOoCTeiIne
MPEJCTaBUTENIN AJKEHOB: (PU3MUECKHe ¥ XHWMHUYECKHME CBOWCTBA (peakUuu THIPUPOBAHUS,
raJJOreHUPOBAHUS, THAPATALIUH, OKUCICHHS U TIOJIMMEpU3allin ), MOJydeHHUEe U IPUMEHEHHE.

Ankaguensl: OyraameH-1,3 u wMerunOyraaumeH-1,3: CTpoeHHE, BaKHEHIIHE XHUMHYCCKHE
cBoMcTBa (peakuus noauMepusanun). [lonyuyeHre CHHTETHYECKOro KaydyKa U Pe3HHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKUN PsiA. ALETHIEH — MPOCTEHIINN
NPEJCTaBUTENIb AJIKMHOB: COCTaB, CTPOEHHE, (U3NYECKHMEe U XUMHUYECKHE CBOICTBa (peakiuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATAIIH, TOPEHMUS] ), TOJTyYEHUE U IPUMEHEHHUE.

Apenbl. beH3on: coctaB, cTpoeHMe, (U3MYECKHME M XUMHMYECKHE CBOMCTBAa (peakiuu
raJIOTEHUPOBAHUS W HUTPOBAaHMs), NOJyYeHHE W TpuUMeHeHue. Tonyon: cocmas, cmpoeHue,
Qusuyeckue u Xumuyeckue c8OUCMBA (PeaKyuu 2an02eHUpOBaAHUs U HUMPOBAHUs), NOJVYeHue U
npumenenue.  TOKCHYHOCTb  apeHOB. ['eHeTHMdeckas  CBSI3b  MEXKIy  YIVIEBOJOPOJAMH,
MIPUHAUIEKANIUMU K Pa3JIU4HbIM KJIacCaM.

[Ipupoanbie HCTOUHUKH yTIeBOA0poA0B. [Ipupoanslii a3 u nonyTHble HeQTsAHbIE ra3bl. HedTh
u e€¢ mnpoucxoxaeHue. CrocoObl mnepepaOOTKM HEPTH: MNEPEeroHKa, KPEeKUHI (TepMHUYECKUil,
KaTaJuTH4ecKuil), muposuns. [IponykTsl nepepaboTku HEPTH, UX MPUMEHEHHE B IPOMBIIUIEHHOCTH U
B ObITY. KaMeHHBII yroib 1 MPOAYKTHI €ro nepepadboTKu.

OKCIEPUMEHTAIbHBIE METOJbl HM3YYECHHs] BEHIECTB M MX IPEBpPALICHUN: O3HAKOMIIEHHE C
o0pa3laMu TJIaCTMAacc, KaydykKoB M pe3uHbl, koekiun «Hedtb» u «Yroab», mMoaenupoBaHue
MOJIEKYJ yTJIE€BOJIOPO/IOB U TaJOT€HONPOU3BOIHBIX, IPOBEIEHNE MPAKTUYECKOW pabOThI: MOIydYeHHE
JTUJICHA U U3YYEHUE €T0 CBOUCTB.

Pacuérnebie 3anaun.

Bbruuciienus Mo ypaBHEHMIO XMMHUYECKON peakuuu (Macchl, 00bEMa, KOIUYECTBA HCXOTHOTO
BELIECTBAa WM NPOAYKTa peaKlMU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOIHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

Kuciopoacoaep:kamme opranmueckue coeinHeHus

[IpenenvHble OAHOATOMHBIE CHUPTHL. MeETaHONI M JITAHON: CTpPOEHHUe, (HU3NUYECKUEe U
XMMUYECKHE CBOMCTBA (peakiuy ¢ AKTUBHBIMH METallaMM, TaJlOT€HOBOJOPOJAaMH, TIOPEHHUE),
IpuMeHeHne. BonopoaHble CBA3M MEXAy MOJIEKyJaMu CIOUPTOB. J[eficTBUE METaHOIA U ATAHOJA Ha
OpPIraHM3M YEeJIOBEKa.

MHOroaToOMHbIE€ CIUPTHL. DTUIICHIJIUKONb U TIMLEPUH: CTpOeHHE, (PU3HUECKUEe U XUMUYECKHE
CBOMCTBA (B3aMMOJICHCTBHE CO ILEIOYHBIMM METaJUIaMH, Kaue€CTBEHHAs! peaklusi HA MHOIOATOMHBIE
cnupThl). JlelicTBUE HA OpraHu3M uenoBeka. [IpuMeHeHne rimneprsa u STUIICHTJIUKOIISL.




@DeHOoI: CTPOCHHE MOJICKYIbI, (U3HUECKUE U XUMHUYECKHE CBOWCTBA. TOKCUYHOCTH (eHoma.
[Tpumenenue peHona.

Anbnernapl U kemonsi. PopManbAErull, alleTalbIeI U/ CTPOCHUE, GU3NIECKUE U XUMUYECKHE
CBOWCTBa (pEakLUMU OKUCICHUS M BOCCTAHOBJICHMS, KAUECTBCHHBIC PEAKIMU), MOJIy4YCHHUE H
IIPUMEHEHHE.

OAHOOCHOBHBIE NpPENENIbHbIE KApOOHOBBIE KHUCIOTHI. MypaBbuHAs U YKCYCHas KHUCJIOTHI:
cTpoeHue, (pusnueckue U XMMHUYECKHE CBOMCTBa (CBOMCTBa, O0IME s Kjlacca KHUCIOT, peakLus
sTepuUKaAMK), TOJydeHne u mnpuMmeHeHue. CrTeapuHOBas M OJCMHOBAas KHUCIOTHI Kak
IIPEJCTAaBUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. MbUla KaK COJM BBICIIMX KapOOHOBBIX KHCJOT, HX
MOIOlIee ACHCTBUE.

CrnoxHble 3(puUpbl Kak NPOU3BOJHbIE KapOOHOBBIX KHUCIOT. ['MAposu3 ClIOKHBIX 3(UpOB.
AKupsl. I'maponus xupos. [Ipumenenne xxupoB. buosiorudeckas poib KUpPOB.

VYraeBoapl: cocTaB, KiacCU(pUKALMs YIriaeBoJAOB (MOHO-, JU- W Hojucaxapuibl). ['moko3a —
NPOCTEUIINIA MOHOCAaXapHJ: OCOOCHHOCTH CTPOEHHUS MOJEKYJbl, (PU3HUECKHe U XUMHUYECKHUE
cBoiicTBa (B3aumopeiicteue ¢ rugpokcunom Meau(ll), okucienne aMMHayHBIM PacTBOPOM OKCHAA
cepebpa(l), BoccTaHoBiIEeHHE, OpOXKEHHE TIIOKO3bl), HAXOXKACHWE B TPUPOJAE, IPHMEHEHHE,
6uosiornyeckas posb. otocunres. Ppykro3a Kak U30Mep IIIIOKO3bI.

Kpaxman u nemntono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmajla U IEeJIIH0JI03bI.
dusnueckue U XMMUYECKHE CBOMCTBA Kpaxmaia (THIpoJin3, KaUeCTBEHHAs PeaKLus C HOI0M).

OKClepUMEHTAJIbHBIE METO/Abl HM3YYEHHUs BELIECTB M MX NPEBpALICHUI: IPOBEIEHUE,
HaOJI0ZICHNEe U ONMCaHWE JEeMOHCTPAIMOHHBIX ONBITOB: TOPEHHE CIIUPTOB, KAUECTBEHHbIE PEaKIUU
OJIHOATOMHBIX CHHUPTOB (OKUCIEHHE ATaHoda okcuaoMm Meau(ll)), MHOroaromMHBIX CHHUPTOB
(B3ammoperictBue TiuiepuHa ¢ ruapokcupom menu(ll)), ampmeruaoB (OKUCICHHE aMMHAYHBIM
pactBopoMm okcuga cepebpa(l) u rugpoxcugom meau(ll), B3aumoneiicTBue kpaxmaiga C HOJOM),
IIPOBE/ICHUE NMPAKTUUECKON pabOoThl: CBOMCTBA pacTBOPa YKCYCHOM KMCIIOTHI.

Pacuérnsbie 3anaun.

BbruuciieHus mo ypaBHEHMIO XMMHUYECKON peakluu (Macchl, 00bEMa, KOJINYECTBA HCXOTHOTO
BElIECTBAa WIM MPOAYKTA PEaKIUU MO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO U3 UCXOAHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

A3oTcoieprkalie opraHn4eckie CoeIMHEHNsI.

AMUHOKHCIIOTBl Kak aM(OTEpHble OpraHuuYecKkue coeAuHeHus. du3nueckue U XUMUYECKHe
CBOMCTBa aMUHOKHUCIIOT (Ha MpUMepe IIUIHa). buonornyeckoe 3HaueHue aMMHOKUCIOT. [lenTubl.

benkn kak NpUpPOIHBIE BBICOKOMOJIEKYISIpHBIE coenuHeHus. [lepBuuHas, BTOpUYHas U
TpeTHYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBa OENIKOB: TUAPOJIN3, JEHaTypauus,
KayeCTBEHHbIE peaKMy Ha OEJIKH.

DKClepUMEHTAJIbHbIE METO/bl HM3YyY€HHUs BEUIECTB M UX IpPEBpallleHuid: HaOnoleHue u
OIMCaHME JIEMOHCTPALMOHHBIX OMBITOB: JEHATypalys OEJIKOB IpU HAarpeBaHWM, LIBETHbIE PEaKIUU
OEIKOoB.

BbicokomonekyIsipHbIe COeUHEHHSA

OCHOBHbIE TOHATUS XHMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, TOJIHMEp,
CTPYKTYpPHO€ 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHAS MOJEKyIsIpHas macca. OCHOBHBIE METO]IbI
CHHTE3a BBICOKOMOJIEKYJISAPHBIX COETUHEHUH — MOJIMMEPU3allts U OJUKOHICHC Al

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHUS BELIECTB M MX IPEBPALICHUN: O3HAKOMIIEHHE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

Me:xnpeaMeTHbIE CBSI3U.

Peanmu3anus MeXnpeIMETHBIX CBSI3€M INPU M3YYEHMHM OpraHndeckod xumuu B 10 kmacce
OCYILECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U MMOHATHUH,
SIBJIFOIIMXCS] CHCTEMHBIMHU ISl OTAETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IMKIIA.

OOu1re ecTeCTBEHHO-HAy4YHbIE MOHATHUS: SBJICHUE, HAYYHbIM (pakT, TUIIOTE3a, 3aKOH, Teopus,
aHalM3, CUHTE3, KJIaccUu(UKauus, NEepUOAUYHOCTb, HAOIIOAECHUE, HW3MEPEHHUE, HKCIEPUMEHT,
MOJIETTUPOBAHUE.

®dusnka: mMaTtepus, 3HEprusi, Macca, aToOM, NIEKTPOH, MOJIEKYJa, HEPreTUUECKUil ypOBEHb,
BEIIIECTBO, T€JNO, 00BEM, arperaTHOEe COCTOSHUE BEIIECTBa, (PM3NUYECKUE BEITMUMHBI U €IUHHIIBI UX
U3MEpEHUsl.

buonorusi: knerka, opraHu3Mm, Ouocdepa, OOMEH BeLIECTB B OpraHusme, (poTocuHTes,
OMOJIOTMYECKH aKTUBHBIC BelecTBa (OCIIKH, YTIIEBOIBI, JKUPHI, PEPMEHTHI).



I'eorpadus: MuHepanbl, TOpHbIE TOPOJIBL, TIOJIE3HBIE HCKOMAaeMbIe, TOIUINBO, PECYPCHI.

TexHonmorusa: NUIIEBbIE MPOMYKTHI, OCHOBBI PAallMOHAILHOIO IHMTAHMs, MOIOLIUE CPEACTBA,
JIEKAPCTBEHHBIE UM KOCMETUYECKUE IIPEmaparhl, MaTepuanabl U3 HMCKYCCTBEHHBIX U CHHTETHYECKHX
BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHNYECKAS XUMUSA

Teoperuyeckne 0CHOBbI XMMHH

XUMHYECKUH  dJeMeHT. AToM. Sapo aroma, H30TOINBL.  DJEKTpOHHAs  000JIOYKa.
DHepreTUyeckre ypOBHHU, MOAYPOBHH. ATOMHBIC opOuTtanu, S-, P-, d- anemeHTbl. OCOOECHHOCTH
pacnpesielieHusi 3JIEKTPOHOB IO OpOUTAIIM B aToMax »3JEMEHTOB IMEpPBBIX YETHIPEX MEPUOIOB.
DnexTpoHHass KOHPUTYpAIHs AaTOMOB.

[lepuonnueckuit 3akoH u Ilepumonnueckass cucrema xumuueckux osnemenros JI. .
MenneneeBa. CBsi3b MepuOAMUECKOro 3akoHa M [lepronuueckoi cUCTEMbl XUMHUYECKUX JIEMEHTOB
JI. . MeHnaeneeBa ¢ COBPEMEHHOW TEOpPUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTU H3MEHEHUs
CBOMCTB XMMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX MMM MPOCTHIX U CJIOXKHBIX BEIIECTB I10 Tpymnrnam u
nepuoiaM. 3HaueHUe NePUOJUYECKOT0 3aKOHA B Pa3BUTUN HAYKHU.

Crpoenue BemiecTBa. XUMUYECKast CBSA3b. Bubl XuMHUUeCKOU CBsI3U (KOBaJIEHTHAsSI HETIOJISIpHAs
U TOJISIpHAsl, MOHHAsI, MeTaindeckas). MexaHnusmbl 00pa30BaHUsl KOBAICHTHOM XUMHYECKON CBS3H
(oOMeHHBIH u JIOHOPHO-aKIETITOPHBIN). Bonoponnas CBSI3b. BanenTtHoCTb.
DNeKTpooTpruLaTeabHOCTh. CTeneHb OKUCIeHUs. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTpPOEHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BelIECTBA. THUIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOICTBA BEUIECTB OT THUIIA
KPHUCTAJUIMYECKON PEIIETKH.

[lonsiTue o nucnepcHbIX cucteMax. VICTHMHHBIE M KOJIOMAHBIE PacTBOpbl. MaccoBasi 10st
BELIECTBA B pacTBOpE.

Knaccudukanus HeopraHudecknx coeAuHeHWd. HoMmeHkIaTypa HEOpraHW4ecKUX BEIIECTB.
['eneTnveckas CBsI3b HEOPraHUUYECKHUX BEIIECTB, MPUHAJICKANTUX K PA3TUIHBIM KJIaCCaM.

Xumudeckas peaknus. Krmaccudukanuss XMMUYECKHX peakluidé B HEOPraHHMUYECKOH U
OpraHUYECKON XUMHUHU. 3aKOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXpaHEHUs U TPEBpaIICHUS
SHEPTUH NPU XUMUYECKUX PEAKIUSAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3lIMuyHbIX (akTopoB. OOpaTHMble peakIuu.
Xumnueckoe paBHoBecre. DakToOpbl, BIUAIONIME HA COCTOSHUE XUMHUUECKOTo paBHoBecus. [IpuHuun
Jle Ularense.

OnexTponuTuueckas aucconuanus. CunbHble W crabble dmekTponuThl. Cpeaa BOAHBIX
PacTBOPOB BEILIECTB: KHUCTasl, HEUTpalibHas, IIeJI0YHasl.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCNepUMEHTATBHBIE METO/IBl H3YUCHHUS BEIIECTB U MX MPEBPAIICHUNA: JEMOHCTPAIIHS TAOJIHIT
«Ilepuonuyeckas cucrema xumuueckux siemeHToB JI. WM. MeHnneneeBa», u3ydeHue Mojeneit
KPUCTAJUTMYECKUX PEMIETOK, HAOMIOIEHWEe ¢ OMHCAHHE JIEMOHCTPAIIMOHHBIX W J1a00paTOPHBIX
OTBITOB (pa3joKEHUE TEePOKCHAA BOJOPOAAa B MPUCYTCTBHM KaTallM3aTopa, OMpEIeNIeHHUE CPEIIb
pacTBOpPOB BEIIECTB C IOMOINBIO YHHUBEPCATIBHOTO HWHAMKATOpa, pEeaklWd HOHHOro OOMeHa),
MPOBEJICHUE MPAKTHUECKON paboThl «BnusHue pa3nuyHbIX (AaKTOPOB HA CKOPOCTh XUMHUYECKOU
peaxKum».

Pacuérneie 3amaumn.

Pacuérel mo ypaBHEHHSIM XUMHUYECKHUX PEAKIHMi, B TOM YHUCIE TEPMOXHMHUYECKHUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM TMOHATUS «MACCOBAsi JI0JI BEILIECTBAY.

Heopranuueckasi xumusi

Hewmeramnsl. Ilonoxenue Hemeraos B Ilepuoanueckoi cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa u 0COOCHHOCTH CTPOCHHST aTOMOB. DHU3nUecKre CBOMCTBA HEMETAUIOB. AJIJIOTPOTIHS
HEMETaJIOB (Ha MpUMepe KUCIopoaa, cepsl, pochopa u yriepoaa).

XWMHYECKHE CBOMCTBA BAXKHEHUIIINX HEMETAIOB (TaJIOTCHOB, CEephI, a30Ta, Gocdopa, yriepoaa
Y KPEMHHSI) U UX COCIMHEHUM (OKCHUJIOB, KUCIOPOACOIEPKAIIUX KUCIIOT, BOJIOPOJHBIX COSAMHEHUN).

[IpumeHeHne BaxHEUIINX HEMETAIVIOB U UX COCIMHEHUN.



Merasnsl. [lonoxxenne merainos B Ilepuonnueckon cucreme xumudeckux snemeHTos [I. M.
MenpaeneeBa. OCOOCHHOCTHM CTPOEHHS DJIIEKTPOHHBIX 000J0YeK aToMOB MeTayioB. OOmiue
¢uzmveckue cBoiicTBa MeTawoB. CIUIaBbl METAIOB. DJEKTPOXMMHYECKHN sl HAPsHKCHHUH
METaJUIOB.

XHWMHYECKHE CBOMCTBA BAXKHEHIIIMX METAJJIOB (HATPHM, Kaaui, KaJIbIIUHA, MarHUH, aTFOMUHUH,
LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHEHUM.

O61ue cnocoObl monydeHus: MeTauioB. [IpuMenenue MeTamioB B ObITY U TEXHUKE.

DKCIEePUMEHTAIBHBIE METO/Ibl U3YUYCHUS BEIIECTB U UX MPEBpALICHUN: U3YUYCHHUE KOJUICKIIUU
«MeTaisl U CIIaBbl», 00pa3lloB HEMETAIJIOB, PEIICHHE SKCIIEPUMEHTANIBHBIX 3a/1a4, HAOII0eHIE U
OIMMHMCAaHNE ACMOHCTPAMOHHBIX M JTAOOPATOPHBIX OMBITOB (B3aUMOJICHCTBUE THIPOKCH]IA ATFOMUHHS
C pacTBOpaMU KHUCJIOT U LIENI0Yel, KaueCTBEHHbIE PEAKIIMK Ha KATHOHBI METAIIJIOB).

Pacuérnsie 3amaumn.

Pacuérbl mMacchl BenjecTBa Wi 00bEMa ra3oB 1O M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIECTB, Pacu€Thl Macchl (00bEMaA, KOMMYECTBA
BELIECTBA) MIPOYKTOB PEAKIMH, €CIIU OJJHO U3 BELIECTB UMEET MPUMECH.

XUMHUA U )KU3Hb

Ponp xumum B oOecredyeHHH SKOJIOTHYECKON, SHEPreTH4YecKoW U MHILIEBON 0e30macHOCTH,
pa3BuTuu MeauIuHbl. [loHATHE 0 HAYYHBIX METOAAaX IMO3HAHMS BEIIECTB M XUMHUYECKUX PEAKIIHi.

[IpencraBiaenust 06 OOMIMX HAyYHBIX MPHUHIMIIAX MPOMBIIUIEHHOTO MOMYYEHHS Ba)KHEHIIMX
BEILIECTB.

UenoBek B MHpE BEIIECTB M MaTepUATIOB: BAXHEHIIME CTPOUTEIBHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepualbl, KpPacKH, CTEKJO, KEpaMHKa, MaTepHalibl JJIsi JJICKTPOHHUKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEPATbHBIEC yI00pEHUSI.

XuUMHS ¥ 3J0pOBbE UETIOBEKA: IIPaBUIa UCIIOIH30BAHUS JICKAPCTBEHHBIX MPEMapaToB, MpaBuiia
0€301MacHOT0 UCIIOIB30BAHMS MPENapaToB OBITOBOM XUMHUHU B TTOBCEITHEBHOM JKU3HH.

MexnpeaMeTHbIe CBSI3U.

Peanuzamust MexXnpeaMeTHBIX CBS3EH MpU U3YYeHHH OOIIel M HeopraHudecko XuMuu B 11
KJIaCCE OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYUYHBIX TMOHSATUH, TaK U
MOHSATUH, SBJIAIOMIMXCA CUCTEMHBIMHU JUISI OTJEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHbIE TOHSATHUS: HAYYHBIM (DaKT, TUIOTE3a, 3aKOH, TEOpHsl, aHAIIN3,
CUHTE3, KJaccu(uKaIus, mepuoInIYHOCThb, HAOII0IEHUE, YKCIIEPUMEHT, MOJICIUPOBAHHE, U3MEPEHUE,
SIBJICHHE.

®dusMka: marepus, SHEpPrusi, Macca, aroM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, H30TOIl,
PaIMOAKTUBHOCTh, MOJIEKYJIa, DHEPreTUYECKH YpPOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe
COCTOSTHHE BEIIECTBA, PU3NYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opraHusM, dKocucTema, onocdepa, MaKpo- 1 MUKPOIJIEMEHTHI, BUTAMUHBIL,
0oOMeH BEIIECTB B OpraHU3Me.

['eorpadmusi: MuHEpaABI, TOPHBIE TTOPO/IBI, TIOJIE3HBIE UCKOIIAEMbIE, TOITUBO, PECYPCHI.

TexHONMorusa: XUMHUYECKass MPOMBIIUIEHHOCTh, METAJUIYPrusi, MPOU3BOACTBO CTPOMUTEIbHBIX
MaTepHuaosB, CETHCKOX035HCTBEHHOE MIPOM3BO/ICTBO, MUIIEeBast MIPOMBIIIIICHHOCTb,
(dapmaiieBTHUECKass MTPOMBINIICHHOCTh, MPOU3BOJICTBO KOCMETUYECKUX IPENapaToB, MPOU3BOJCTBO
KOHCTPYKITMOHHBIX MaTE€PUaJIOB, dJIEKTPOHHAS TPOMBIIINICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM cpeaHero ooiiero oopazoBaHusi (JIMYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM Uil pa3pa0dOTKM IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
MPOrpaMM CpeTHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS MpeAaMmeTra «XHUMHS» Ha YPOBHE CpeaHero ooimero oobpazoBaHus
BBIJIETIEHBI CIIEYIOIINE COCTABIISAIOLIME!

OCO3HaHHE O0YYaIOMIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENBHOCTH U CAMOOIIPEIETICHHUIO;

HaJIMYUEe MOTUBALUU K 00yUEHUIO;

[[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX YOCKICHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIIMXCs PYKOBOJICTBOBATbCS B CBOEH J1€ATEIbHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, MPUCYIIUMH LEJIOCTHOM CHUCTEeME XHMHYECKOTO
oOpa3zoBaHusi;

HAJIM4YUE TPABOCO3HAHUS JKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH )KU3HEHHBIC TIAHBI.

JIndHOCTHBIE pE3yJbTaThl OCBOEHUS MpeaMera «XHUMHUS» JAOCTUTAIOTCS B EIUHCTBE
y4eOHOI M BOCIHTATEIBHOW JEATEIIFHOCTH B COOTBETCTBHUM C T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JIYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCUHCKOTO
TpaXIAaHCKOTO O0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPAaBWIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMH TPOLIECCAaM CAMOIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJIEHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTpaxaroT chOpMHUPOBAHHOCTh
ONbITa IIO3HABATENIbHOM M TNPAKTHMUECKOH MAESITEIbHOCTH OO0YyYaloIIMUXCcs M0 pealu3aluu
IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHCcKOro BOCIMTAHUA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

MPEJICTABICHUS] O COIMMAIBHBIX HOpPMax M MpPaBHIIAX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOW EATENILHOCTU MPH CO3JIaHUM Y4eOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATENBHBIX 33/1a4, BBIMIOJTHEHUN XUMHUYECKIX YKCIIEPHMEHTOB;

CIIOCOOHOCTH MTOHUMATh U TIPUHUMATh MOTHBBI, HAMEPEHUS, TIOTUKY U apTyMEHTBI JPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YU4eOHOU e TETFHOCTH,

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOMICHUS K HMCTOPUYECKOMY W HAyYHOMY HACIEIUI0 OTEYECTBEHHOM
XUMUH;

YB@KEHHS K IPOIECCY TBOpYECTBA B OOJACTH TEOPUH M MPAKTUYECKOTO NPUMEHEHUS
XUMHHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaOJIOJCHUH,
KPOITOTIIMBBIX SKCIIEPUMEHTATBHBIX TTIOUCKOB, TOCTOSTHHOTO TPY/Ia YYEHBIX U MPAKTHKOB,

UHTEpeca M TII03HABAaTENbHBIX MOTHMBOB B TIOJIyYEHHMH U TOCJIEAYIOIIEM aHajn3e
UHPOPMAIIAHU O TIEPETOBBIX TOCTHKEHUSX COBPEMEHHOW 0T€YeCTBEHHON XUMUH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHMUS;

CIOCOOHOCTH OLIGHUBATh CUTYalldd, CBSI3aHHbIE C XWMHYECKUMHU SBICHUSAMHU, U
NPUHUMATh OCO3HAHHBIE pEIIECHUs, OPUEHTHPYICh Ha MOpPAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIIGHMBAaTh CBOE TOBEJACHHE W TOCTYNKH CBOMX TOBAapHUILEH C MO3ULIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCJIEACTBUN 3TUX MTOCTYIKOB;

4) popMupoBaHUS KYJIbTYPbI 310POBbS:



MOHWMAHUS [IEHHOCTEH 3J0pOBOTO M 0€30MacHOro oOpasza >KW3HH, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOoIeHnsT MpaBmiI 0€30macHOTO OOpaIieHusi C BEIIeCTBAaMH B OBITY, TOBCEIHEBHOM
JKU3HU U B TPYAOBOU JI€ATETbHOCTH;

MOHUMAaHHUS IIEHHOCTH TIPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOTO 0€30mMacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHUS TIOCJICACTBUI W HENMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHS AIKOTOJS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOrO BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIbCKOW JIESATEIBHOCTH,
00IIECTBEHHO IOJIE3HOM, TBOPUYECKOM M APYTUX BUJIAX JCSITCIBHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEUICHWU MPAKTHYECKUX 3a/lady COLHUAIbHOMN
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUYCCKOMY U3YYCHUIO MPOQPECCHI Pa3IuYHOrO pojia, B TOM YHCIIe Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaJbHOW TpaeKTOpUH 0Opa3oBaHUS,
Oynymieit mpodeccuu U peaau3anuu COOCTBEHHBIX KU3HECHHBIX TUIAHOB C YIETOM JTMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U TIOTPEOHOCTEH O0IIIeCTRA;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

9KOJIOTHYECKH 11eJIeCO00Pa3HOro OTHOIICHHUS K MPUPOJE, KaK UCTOYHUKY CYIIECTBOBAHHUS
JKH3HH Ha 3eMIIE;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa dKOJIOTHUYSCKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE TPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HAHUs HEOOXOAMMOCTH HCITOJIB30BAHUS JOCTH)KCHUA XUMUU JIJIS PEIICHHs] BOIIPOCOB
paloOHATBLHOTO PUPOAOIIOIH30BAHNS,

AKTUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIUX BpEI OKPYKaKIIed MPUPOIHON cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONPHUATHBIE HYKOJIOTHYECKUE TOCIEACTBUS MPEATPUHIMAEMBIX
JIEUCTBUI U NPEIOTBPAILATh UX;

HaJUYMs PAa3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMATIBHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIIECTBEHHOU MTPAKTUKHU;

MOHMMAHUSA CHENU(PUKA XUMUU KaKk HayKd, OCO3HaHUs e€ poiu B (OPMHUPOBAHUU
PaIMOHAIBPHOTO HAYYHOT'O MBIIIICHUS, CO3JaHUH IIEIOCTHOTO MPEACTaBICHUS 00 OKpYKAroIIeM
MHpE KaK O €IUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHUM IMPUPOJIHBIX 3aKOHOMEPHOCTEU W
penIeHrH IPOoOIeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJs COBPEMEHHON IUBWIM3AIMHN: B €€
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)XKHOM pOJIM B CO3/IaHUU HOBOW 0a3bl MaTepHabHOM
KYJIBTYPBI, PEHICHUH TI00ATBHBIX MPO0JIEM YCTONYMBOTO Pa3BUTHUSI YEIIOBEUECTBA — CHIPHEBOM,
DHEPTreTUYECKOW, THIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI,
o0ecrevYeHnn yCIOBHM yCIEUTHOTO TPyAa M SKOJIOTHUECKH KOMGPOPTHOM KU3HU KaXKIOTO 4iieHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOydaeMbIe 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUN OKPYKAIOIIErO0 MHpa U MPOUCXOMASIINX B HEM W3MEHEHUH,
yYMEHHUS JienaTh 000CHOBAHHBIE 3aKIFOYCHHUS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS JAHHBIX
C 1EJBIO MOJYYEHUS! JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIIBHO MCIIOIb30BaTh XUMHYECKUE 3HAHUS TSI PEIICHUS TIPOOIeM
B PEAIbHBIX KU3HEHHBIX CUTYaLIUSIX;

MHTEpeca K MO3HAHUIO U UCCIEA0BATEIBCKOM JeATEbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJyYEHHIO HOBBIX 3HAaHMH 1O XHMHUU B COOTBETCTBHHM C JKU3HEHHBIMHU
MOTPEOHOCTSMU;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3iMYHbIX cpepax npodeccHnoHaTbHON
JeATEIILHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHUSA y4deOHOro mnpeamera «XUMHS» Ha YpOBHE
CpeaHero oomiero 0opa3oBaHus BKIIFOYAIOT:

3HayuMble U1 (DOPMUPOBAHUS MHPOBO33PEHUS OOYHYAIOIIMXCS MEXIAUCUUIUITMHAPHBIC
(MeXmpeMeTHbIE) 00LIeHayUHbIE TIOHATHS, OTPAKAIOUINE LIETOCTHOCTh HAYYHOH KapTUHBI MUpa
u crieruuKy METOJI0B TIO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEPTus, SIBJICHUE, MPOIECC, CHCTeMa, HAyYHBIH (aKkT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHNE, HA0II0IeHNEe, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHE);

yYHHMBEpCaJbHble  y4yeOHble  JIeHCTBUSL  (TIO3HaBaTENbHBIE, KOMMYHUKaTHUBHEIE,
perynatuBHble), oOecneunBatomyie (GopmupoBaHue (QYHKIMOHATBHOH TPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOYyHaroOIUXCsl  KCIOJb30BaTh  OCBOCHHBIE  MEXKIUCUUIUIMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJIbHbIC y4YeOHBIC JEHCTBHSI B IIO3HABATEILHOW U
COLIMAIbHOM MPAKTHKE.

MeranpeamMeTHble pe3ysbTaThl OTPaXKalOT OBJIAZICHUE YHUBEPCAIbHBIMU y4E€OHBIMU
MI03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSIMU.

Osgi1aieHHe YHMBEPCAJIbLHBIMH Y4eOHBIMH MI03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a30Bble JJOrMYeCKHE AeHCTBHS:

CaMOCTOSITENIFHO  (POPMYNIUPOBaTh M aKTYaJIM3HPOBATh MpPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeAeNsaTh LEIN JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JOCTUKEHUS,
COOTHOCHUTD PE3YJIbTATHI AEATEIBHOCTH C IOCTABIECHHBIMU 1IEJISIMHU;

UCIOJIb30BaTh MPU OCBOCHUM 3HAHMW NPHUEMBI JIOTHYECKOI'O MBILIUIEHHUS — BBIJCNATH
XapakTepHble TMPU3HAKKM TOHATHI M yCTaHaBIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIIME OHITUS sl OObSICHEHUS OT/IENbHBIX (DAKTOB U SBJICHUII;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIaCCU(UKALIUN BEIIECTB U XMMHUECKUX PEaKIIHii;

YCTaHaBJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Yy4aeMbIMU SIBJICHUSIMMU;

CTPOUTH IJIOTUYECKUE PpACCYXKICHHUS (MHIYKTHUBHBIC, JAEAyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUMS B pacCMaTpUBAEMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

NPUMEHSTh B IpOLiecCe MO3HAHUS, UCIOIb3yeMble B XUMHHM CUMBOJUYECKHE (3HAKOBBIEC)
MOJIeINH, TPe0OPa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 2JIEMEHTA,
XumMuueckass (GopMyna, YypaBHEHHE XHUMHUYECKOM peakuuu — TMpU pPEIIeHuHd Y4eOHBIX
MO3HABATENIbHBIX W MPAKTUUECKUX 3a]a4, NPUMEHITh Ha3BAaHHbBIE MOJEJbHbIE MPEACTaBICHUS
JUTSI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUYECKUX PEaKIIUi.

2) 6a30BbIe HccCeI0BaTEIbCKHE 1eCTBHS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O TIO3HAHUS BEILIECTB M XUMUYECKUX PEAKIIHI;

dbopMynupoBaTh LENM M 3aJa4dl  HCCIEAOBAaHUSA, WCIOIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIPOCHI B KaUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KIICHUH;

BJIa/IETh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHWPOBAHUS M TPOBEIACHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATh 32 XOJOM IpoIlecca, CaMOCTOSITEIbHO
MPOrHO3UPOBATh €ro pe3ynbTaT, (popMmynaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJIETaHHON
pabore;

npuoOpeTaTh OMNBIT YYCHUYECKOM HCCIIEAOBATENILCKOM M TPOEKTHOH JeATENbHOCTH,
MPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB pELICHHS
MPaKTUYECKUX 33/1a4, IPUMEHEHUIO PA3IMYHBIX METO/IOB IMO3HAHMUS.

3) pabora ¢ undgopmanmeii:



OPUECHTHPOBATHCSI B  pa3IMYHBIX HCTOYHMKAX HHPOpPMAaUUU (HAYUHO-TIOMYJISIpHAs
JUTEepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpPaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHAJIM3UPOBaTh MH(DOPMAIMIO DPA3JIUYHBIX BUAOB U (OPM MPEACTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(bopMynHupoBaTh 3ampOChl M INPUMEHATh Pa3IMYHbIE METOJAbI NPH IOMCKE U OTOOpe
uHpopManru, HeoOXOAMMOM IS BBITIOJIHEHHS YUeOHBIX 3aa4d ONpeeEHHOTO THIIA;

nproOpeTaTh ONBIT UCIOJIb30BAaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpPMY IpeAcTaBiIeHUuss HHPOpMALUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOIHUIIbI, PUCYHKH U JIPYTHE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KadyeCcTBE CpEACTBA MNpU padboTe ¢ XUMHUYECKOU
uHpoOpMaLKell: MPUMEHSATh MEXIpeIMETHbIe ((U3MUECKHe W MaTeMaTW4ecKHe) 3HAaKH |
CHUMBOJIBI, (pOopMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

UCTIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJaieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1eHCTBUSAMU:

3aaBaTh BOIPOCHI 10 CYIIECTBY OOCYKTaeMOil TEMBI B XOJ/I€ AUAJIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HJI€H, (OPMYJIHUPOBATh CBOM IMPEUIOKEHUS OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3CHTAlel pe3yabTaTOB MO3HABATEIBHOM AEATENBHOCTH, MOIYYE€HHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XMMHUYECKOTO
9KCHEPUMEHTa, NPAaKTUYEeCKOHl paboThl MO MCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,
peanmu3anuy y4eOHOro IMpoekTa W (HOPMYyIHPOBATH BBIBOJBI 1O PE3yiIbTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHUM TyTEM COTIIaCOBaHMsI IO3ULIMHA B X0/1€ 00CYX/IeHUS 1 0OMeHa MHEHHSIMH.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryIsTHBHBIMH J1eHCTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBIISATH CBOIK I103HABATEIbHYIO JEATEIbHOCTD,
onpezenss €€ UeNU U 3aJlaud, KOHTPOJIUPOBATh U 10 MEpe HEOOXOIMMOCTU KOPPEKTHPOBATH
npe/ularaéMblii alrOpUTM JIEHCTBUH NpU BBIMOJHEHWH Y4YE€OHBIX M MCCIIEOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee F3(p(PEeKTUBHBIN CIIOCOO UX PElIeHUs C yYETOM MOIyYeHHUs! HOBBIX 3HAHUM O
BEIIIECTBAX U XUMUUECKUX PEAKIIMAX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEW JEATEJIbHOCTH Ha OCHOBE caMoOaHalIW3a H
CaMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPaXkKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIU XUMHUU B TO3HAHUU SIBICHUN NPUPOJBLI, B (OPMUPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHrsT TPAKTHUYECKUX 3a7ad M DSKOJIOTHYEeCKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJIArarolue
MOHATHUS (XUMHUYECKHUH JIEMEHT, aTOM, dJIEKTPOHHAS 000JI0YKa aTOMa, MOJIEKYJla, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHas Macca, MOJSIpHBIE 00BEM, YIJIEPOAHBIA  CKEJIET,
GbyHKIIMOHATbHAS TPYMIMa, paguKkan, HU30MepHus, W30MEepbl, TOMOJIOTHMUYECKUN psi, TOMOJIOTH,
YIII€BOIOPOABI, KHCIOPOA U a30TCOJIEpIKale COeTUHEHUSI, MOHOMEp, MOJUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUSI OPTaHUYECKHUX
BemectB A. M. byriepoBa, 3akoH COXpaHEHHS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN SI3BIK XUMHUHU; MHUPOBO33PCHUYCCKUC 3HAHUSA, JICKAIIMUC B OCHOBC IMOHUMAHUA
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOIOrHYECKHEe CBEJACHUS O CBOMCTBAX,
COCTaBC, NMOJTYUYCHUHU U 6630HaCHOM HUCIIOJIb30BAaHUH BaKHEHUIITNX OpraHU4CCKUX BCIICCTB B 6BITy
U TIPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa;



c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKH MMOHSATHH, yCTaHABIUBATH
UX B3aHMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIME MMOHITHS IPU OIMCAHUN COCTaBa, CTPOCHUS U
MPEBPAILICHU OPTaHUYECKUX COCTUHECHUI;

c(OPMHPOBAHHOCTh YMEHHH HCIIOJIF30BaTh XUMHUYECKYI0 CHUMBOJHKY JIJISI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (hOpPMYTl OPraHUYECKUX BEILECTB
U ypaBHEHUH XMMHMUYECKHX PEAKIMH, W3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHUYECKHX BEIIECTB
JUTSL WJUTFOCTPAIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh NPUHAJICIKHOCTh U3YYEHHBIX OPTraHUYECKHX
BEUIECTB 10 HX COCTaBy W CTPOEHHUIO K OINpeAeNEéHHOMY KJacCy/Tpynie COeIuHEHUI
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAIME  COEIUMHEHUS, BBICOKOMOJIEKYISIPHBIE
COCIMHCHMS), J1aBaTh MM Ha3BaHUs 10 cuctematudeckoil HomeHkinarype (IUPAC), a Taxxke
NPUBONUTH TPHUBHAJbHBIC HA3BAaHHs OTICIBHBIX OPraHUYECKHUX BEIIECTB (ITHUJICH, MPOIMIIEH,
aleTUIICH, STWICHIVIUKOJb, TIUUEpUH, (PeHoid, ¢GopManbAeruj, ameraibAeruj, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIJIOTA, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAs KUCIOTA, TII0K03a, (GPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHUJIbI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATH MOJOXKEHHUS TEOPUH CTPOCHHUS OPTaHHMYECKHX
BemectB A. M. byrtiepoBa st 00bsICHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHYECKHE CBOMCTBA TUITMYHBIX MPEICTABUTENCH PA3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB
(MeraH, 3TaH, ASTWIEH, NPONWIEH, aneTuieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJ, ATaHOJ, ATUJIEHIJIMKO/b, TJIMUEPUH, (EHOJ, aleTalbJeru]l, MypaBbUHas U YKCYCHas
KHUCTIOTBI, TJIOKO3a, Kpaxmall, NeJI003a, aMHUHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TCHETUYECKYIO CBSI3b MEXKAY HHUMH ypPaBHEHHUSMH COOTBETCTBYIOUIMX XUMHYECKUX PEAKIHiA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKT€pPU30BaTb HCTOUYHUKH YTJIEBOJOPOAHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI MX MEpepabOTKM M NPAKTUYECKOe NpUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIECHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchbl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIHUH IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/IHBIX BEIECTB UM MPOJYKTOB PEAKIIMH);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, WCIONb3YeMbIX B XHMHU TPH H3YYCHHHM BEIIECTB W XUMHYECKHX SIBICHUI
(HaOnrofeHue, U3MEpEHUe, SKCIEPUMEHT, MOJEIUPOBAHUE), MCIOIb30BaTh CHUCTEMHbIE
XUMHUYECKHE 3HAHUS JJIsl IPUHSATHUS PEIICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSX, CBI3aHHBIX
C BEIIECTBAMU U UX NMPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
1abopaTOpHBIM 000PYIOBaHHMEM, a TaK)Ke MpaBUiia OOpaIEHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh YMEHHH IUTAHUPOBATh W BBIMOJHATH XUMHYECKHH OSKCIIEPUMEHT
(mpeBparleHus OPraHUYEeCKUX BEIIECTB MPH HAarpEeBAaHUU, MOMyYEHUE ITHIICHA U U3YYCHHE €Tro
CBOICTB, KaueCTBEHHbIE PEAKIIMM OPraHMYEeCKHX BEIIECTB, JEHaTypalus OeIKoB Mpu
HArpeBaHUU, I[BETHBIC PEAKIIMN OETKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKH 0€30MacCHOCTH
pu OoOpallleHUuu C BEleCTBaMHU U JJaOOpaTOpHBIM 00OPYI0BaHHEM, MPEJCTABIATH PE3YIbTAaThI
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alHuCH YpPAaBHEHHH COOTBETCTBYIOUIMX pPEAKIMHA H
(bopMyIUpOBaTH BBIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJTy9aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpecTBa MaccoBoi nH(popManuu, UHTepHET U ApyTux);

c(OPMHPOBAHHOCTh YMEHHM COOJIOJaTh TpaBWJIa SKOJIOTMYECKH IIeJIeCO00pa3HOro
MOBE/IEHNA B OBITY M TPYIOBOM JNEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpYKarollel NpUPOJHOM Cpelbl, OCO3HABATH OIMACHOCTH BO3JCHCTBUS HA KUBBIC OPraHU3MBI
onpeAeNéHHBIX OpraHMYeCKUX BELIECTB, MOHMMas cwmbica mnokazatens [IJIK, moscusaTe Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUI O0YYaroIUXCs ¢ OrpaHMYCHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPHUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX IMO3HAHUS BEIIECTB M XUMHUECKUX SBJICHUH;

JUISL  CIIENBIX W CIA0OBUIANIMX OOYYaroONIUXCs: YMEHHE HCIIOJIb30BaTh pelbedHo-
TOUYCUHYIO cucTeMy obo3Hauenuit JI. bpaitns as 3anucu XuMudeckux Gopmyi.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HEOpraHu4ecKas XUMHD»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIONIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJU XMMHUU B IO3HAHUHU SIBICHUN NPUPOIbI, B (POpMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelieHusT NPAaKTHYECKUX 3a7ad M SKOJOTMYEeCKH OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY
310POBBIO U IIPUPOJHON Cpeae;

BJIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpass BKJIKYAET: OCHOBOIIOJATAIOIINE
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIC OPOUTAII ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHYEcKas CBs3b (KOBaJICHTHAas, HWOHHAs, MeETaJNIMYecKas, BOJOPOIHAsA),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHYECKMX  peakUHuid, pacTBOp,  IJIEKTPOIUTHL,
HEIJIEKTPOJIUTBI, IEKTPOJIUTUYECKAs JMCCOLMALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCThH
XUMHYECKOH  peaKIMHM, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoauyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpPAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHMS M NPEBPALLIECHUS SHEPTrUU MPU XUMHUUYECKHX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJHMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaAHMS,
JeXalue B OCHOBE ITOHMMaHUsS MNPUYMHHOCTH M CHUCTEMHOCTH XHUMHMYECKHUX SIBJICHUU,
(akToJIOrMUECKrEe CBEJEHUSI O CBOWMCTBAX, COCTaBE, MOJYyYEHUH U OE3011aCHOM HCIIOJIb30BAHUU
BO)XHEHIINX HEOPraHWYECKUX BEILECTB B OBITY M MPAKTHUECKON JAEATEIbHOCTH YEI0BEKa,;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHUH, yCTaHABIUBATh
UX B3aUMOCBSI3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IMOHATHS IIPHU ONHCAHUM HEOPraHMUYECKHUX
BEILECTB U UX IPEBPAILECHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJICHUS
bopMyN BEIIECTB U YypPaBHEHUM XHUMUYECKUX PEAKIHUI, CHUCTEMaTHMYECKyl0 HOMEHKIIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWs OTICIbHBIX HEOPraHUUYECKMX BEHIECTB (yrapHblii ras,
VIJIEKUCHIBIA Ta3, aMMUakK, TaméHas MU3BECTh, HErami€Has W3BeCTb, NUThEBas COJa, MUPHUT U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUH ONpPEAENATh BaJIEHTHOCTh U CTEIIEHb OKUCICHNUS XUMHUYECKUX
3JIEMEHTOB B COEIMHEHUX PA3JINYHOTO COCTABA, BUJ XMMUYECKON CBSI3U (KOBaJEHTHAs, HIOHHAS,
MeTaJIJIN4ecKasi, BOJOPO/IHASA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BEIeCTBa (aTOMHAas, MOJIEKYJApHas, MOHHAas, METAIJIMUecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpaxX HEOPraHWYECKUX COETUHEHU;

c(OpPMHPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIECKHOCTh HEOPraHUYECKUX BEIIECTB
10 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIie coeIuHeHUN (IpOoCThie BEellecTBa — METaJUIbl U
HEMETaJlJIbl, OKCUIbI, OCHOBAHUs, KUCIOTHI, aM(pOTepHBIE THAPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUU pacKpbIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JIEMOHCTPUPOBATH €TI0  CHCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHMHA  XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKHX 1eMeHTOB 1—4 neprnoaos [leprnoanyeckoi cucTeMbl XUMHYECKUX 371eMeHToB /1. U.
MeHzeneeBa, HCHONB3YS TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTANN», «IHEPreTUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBOWCTB XHMHUYECKHUX JJIEMEHTOB M HX
COCIMHEHUH 110 nepuoaam U rpynnam [lepuogudeckoit cucreMsl XUMUUECKUX dieMeHToB [1. M.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB PA3JINMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE
TEHETUYECKON CBA3M MEXAY HEOPraHMYeCKMMH BEIIECTBAMU C IIOMOIIbIO YpaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;



c(OpPMUPOBAHHOCTh YMEHUS KIACCHU(DHUIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3TUnIHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroliuX BeHIECTB, TEIIOBOMY J(PQEeKTy peakiuu,
M3MEHEHUIO CTENCHEeH OKUCIICHHSI 3JIEMEHTOB, 0OPaTUMOCTH PEaKIuy, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEaKIUN Pa3UYHBIX TUIIOB, TIOJTHBIC
U COKpallEHHbIE YpaBHEHUS peaklUUii MOHHOTO OOMEHa, yYUThIBasl yCIOBHS, MPU KOTOPBIX 3TU
peakIy UIYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUH, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3JIMYHbIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHHIM NYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUU PACKPBIBATH CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

c(hOpPMUPOBAHHOCTh YMEHUI OOBSCHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKON pEaKkiuu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMUYECKOTO0 PABHOBECHS B 3aBUCHUMOCTU OT
BHelIHero Bo3aelcTeus (npunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XMMHUYECKHE TIPOILIECCHI, JIekKallue B
OCHOBE ITPOMBIIIJICHHOTO MOJIYYCHUS CEPHON KHCIIOTHI, aMMHaKa, a Takke COPMUPOBAHHOCTH
Mpe/CTaBlICHU 00 OOIMX HAyYHBIX MPUHLHUIAX U IKOJOTHYECKUX MPOOIeMaxX XHUMHUYECKOTO
MIPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMWTH BBIYMCICHUS C MCIOJIB30BAHUEM TOHATHUS
«MaccoBasi JI0Jis BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHM Ta30B MPU XUMHUYECKHUX
peaKIusax, Macchbl BEIIECTBAa WM 00BbEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIlECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUM BEIISCTB, TEIJIOBOTO 3 ¢eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHHS SHEPTUU;

c(OpPMUPOBAHHOCTh YMECHHI COOJFOATh MpaBUiIa MOJb30BAHUS XUMUYCCKOW TIOCYION H
n1abopaTopHBIM 000pYIOBaHUEM, a TAKXKe MpaBuiia OOpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKITUSMH 110 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUICCKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(paznoxeHue TMEpOKCHUIA BOJOpOJa B TPUCYTCTBHHM KaTaau3aTopa, OMpEeTIeHUE Cpeabl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3IMYHbIX (aKTOPOB
Ha CKOPOCTh XMMHYECKOM pEeaKI[MH, PEeaKIMd HMOHHOTO OOMEHAa, KaueCTBEHHBIC pEaKIMu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHSI, PEIIEHUE SKCIEPUMEHTAIBHBIX
3aMau o temam «Metamiely u «HeMmeramibsl») B COOTBETCTBUM C TpaBUJIAMU TEXHHUKHU
0e30MacHOCTH MpHU 0OpallleHNH ¢ BEIIECTBAMH U JIA0OpaTOPHBIM 000PYJIOBaHUEM, MIPEICTABIATh
pe3yabTaThl XUMHUYECKOTO DJKCIEepUMEeHTa B (opMme 3amucy ypaBHEHHMM COOTBETCTBYIOIIUX
peakiuit 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XMMHUYECKYIO HH(POPMAIIHIO,
MONy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHHKaIuHM, WHTepHET U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOaTh MpaBWia HKOJOTMYECKH IIeIeCO00pa3HOro
MOBEJICHUSI B OBITY W TPYIOBOM NEATEIBHOCTH B IENIAX COXPAHEHHsI CBOETO 3/I0POBBS U
OKPY’KaloIllel MPUPOJIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JECHUCTBHS HA YKUBbIE OPraHU3MBbI
OTpeNIeNIEHHBIX BEIIECTB, TOHUMAasi cMbIca Tokasarens [1JIK, moscHATh Ha mpuMepax CrocoObI
YMEHBUIEHUS U MIPEAOTBPALIEHUS UX BPEIHOTO BO3/ICMCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIsT O0yYaroIUXCs C OTPAHMYCHHBIMHA BO3MOXHOCTSIMH 37I0POBBS: YMEHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMHUYECKHX SBIICHHIA,

JUISL CIENbIX W CIa0OBUAIIMX OOYYarONIUXCs: YMEHHE HCIIOIh30BaTh pelbedHo-
TOYCYHYIO cucTeMy obo3Hauenwuit JI. bpaiins ans 3anucu XxuMudeckux GopMyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauyecTBo 4acoB DJIEKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM
Ne ni/m Kontpoabnble Ilpakrnueckne  (unpposbie)
NPOrpaMMsbl Bcero
padoThI padoThI o0pazoBare/ibHbIEC
pecypchbl
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHUYeCKOH XUMUH
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAHNYECKUX COSAMHEHUN A. 3
M. bytieposa
Htoro no pazneny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIE YTIeBOIOPOIBI — aTKAHbI 2
29 HenpenenbHble yriaeBOAOPOIbI: AKEHBI, 6 1
' QJIKa/IUEHBI, aJTKUHBI
2.3 ApoMaTu4ecKue yrieBoioposl 2
24 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
' ux nepepadoTka
Hroro mo pazueny 13
Paspnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust
3.1 Crnuptsl. @eHon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
' Crnoxxabie Y(UPHI
3.3 VrneBoasl 3 1
Hroro no pazneny 13
Pasznea 4. A3oTconepxaiye oOpraHudecKkue coe{uHeHust
4.1 AMUHBI. AMUHOKHUCITOTHI. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokoMOJIeKY IS pHBIE COCAUHEHHUSA
5.1 ITnactmaccel. Kayuyku. Bojgokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2




11 KJIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM (uudposBbie)
Ne i/l OpOrpaMMbE Beero KoﬁnTpo.m,HLIe HpﬁaKaneCRne 0BpA30OBATEIBHBIE
padoThI padoThI pecypesI
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUM
Crtpoenune atomoB. [lepuoguyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
19 Crtpoenue BemniecTBa. MHOrooopasue 4
' BEILIECTB
1.3 XUMUYECKUE peakluu 6 1 1
Htoro no paznemny 13
Pasznen 2. Heopranuueckasi xummusi
2.1 MerTtayuisl 6 1
2.2 Hewmertamiet 9 1 1
23 CBs13b HEOPTAaHUYECKUX W OPTAHMYECKUX 5
' BEILIECTB
Hroro no paszneny 17
Pa3znen 3. XuMus M :KHN3Hb
3.1 . XuMHS 7 KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
Kosun4vecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Konrpoubhble | IIpakrieckue fI[Sy‘ICHl/Iﬂ gﬁ[?;l;osaTenbnme
padoThI padoThI pecypebi
1 [Ipenmert opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopust CTpoeHUs OPraHUuYECKUX
2 coequHenuiit A. M. byrtieposa, eé 1
OCHOBHBIE TTOJIOKEHUS
[IpencraBnenue o knaccuukanuu
3 opranuyeckux BeuiectB. Homenknartypa 1
(cucremaTuveckasi) U TPUBHAIbHBIC
Ha3BaHUs OPraHUYECKUX BEILECTB
4 AJIKaHBI: COCTAB U CTPOCHHE, 1
TOMOJIOTUYECKHUM AT
5 MeraH u 3TaH — npocTenIne 1
MIPEACTAaBUTEH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 DOTUJIEH U TPONUIIEH — MPOCTEHIINe 1
MPEACTAaBUTENH AJIKEHOB
8 [TpakTuueckas pabora Ne 1. «[lonyyenue 1 1
ATUJICHA ¥ U3YUYCHUE €T0 CBOWCTBY
Ankanuensl. byraauen-1,3 u
9 MeTminoyraauen-1,3. [Torydaenne 1
CUHTETUYECKOI0 KayuyyKa U pe3uHbI
ATKHUHBIL: COCTaB U 0COOEHHOCTH CTPOSHUS,
10 TOMOJIOTUYECKUH PSAll. ALIETHUIEH — 1
MPOCTEUIINIA MPECTAaBUTEh AIKUHOB
11 Beluncienus no ypaBHEHHUIO XUMUYECKOU 1
peakuuun
12 Apenbl: 6eH301 U TOIyoJ. TOKCHYHOCTh 1
apeHoB
13 I'eneTnueckas CBsI3b yIi€BOJOPOIOB, 1
MIPUHAUISKAIUX K Pa3JIMYHBIM KJIaccaM
14 [IpupoiHbIE HICTOYHUKH YIIJIEBOJIOPOIOB: 1

MPUPOAHBIN ra3 U NOMyTHbIE HEPTSIHBIC




ra3bl, HeTh U IPOIYKTHI €€ repepaboTKu

[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOOB:

15 MPUPOJIHBIN ra3 U MOMyTHHIE He(TIHbIC
ra3bl, HeTh U IPOIYKTHI €€ repepaboTKu

16 KonTponbnas pabota no pazaeny
«YTII€BOIOPOABD)

17 [IpenenpHBIC OTHOATOMHBIC CITUPTHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHOroaToMHBIE CIUPTHI: TUIICHTINKOIb U
TIIMLEPHH

19 ®deHo: cTpoeHue MOJICKYIBL, ¢busnueckue
1 XUMHYECKHE CBOMCTBA, TPUMCHCHNE

20 Anpaeruapl: GopMatbICTHI U
areTanpaerua. AeToH

21 OAHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAS M YKCYCHASI

29 [IpakTuueckas pa6v0Ta Ne 2. «CsoiicTBa
pacTBopa YKCYCHOW KHCIIOTBI»
CreapuHOBas U OJIEMHOBAS KUCIOTHI, KaK

23 MPEJICTAaBUTEIH BBICIIAX KapOOHOBBIX
KHCIIOT

24 Mpiia Kak cosu BBICIIINX KapOOHOBBIX
KHCIIOT, UX MOIOIIlee JeiiCTBHE
CrnosxHble 3(hUpbl KaK MPOU3BOIHbBIE

25 KapOOHOBBIX KUCJIOT. [ HAPOIINA3 CIIOKHBIX
3¢upoB

2 Kupsi: ruaponus, npuMeHeHue,
OnosornuecKasi pojb KUPOB
VYTieBoibl: cocTaB, KiacCU(pUKAITHSI.

27 Baxkueiimme nmpencTaBuTeNN: TIIIOK03a,
¢bpykTo3a, caxaposa

28 Kpaxman u nenirono3a kak npupoHbie
MTOJINMEPBI
KonTponbnas pabora no pazaeny

29 «Kucnopoacoaep:kaiiye opraHu4ecKue
COETUHEHUS»

30 AMUHBI: METUJIAMUH U aHWIHH

31 AMMHOKHUCIIOTHI Kak aM(pOTepHbIE




OpPraHUYeCKUE COCIUHCHHS, UX
ouoiornyeckoe 3HaueHue. [lenruasl

benku kak npupoaHsie

32 BBICOKOMOJICKYJISIPHBIE COSIMHEHUS .
33 OCHOBHBIC TIOHATHS XUMHHU } 1
BBICOKOMOJIEKYJISIPHBIX COCTUHEHUI
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1
[InacTmaccel, KaydyKH, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYCHUS

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(HUTrypamus aTOMOB

Ilepnonnueckuit 3akoH u Ilepuonnueckas
cUCTeMa XMMH4YecKUX demeHTos 1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHMSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHYECKHX 3JIEMEHTOB 1 MX COSIMHEHHUH 110
rpymiaM U nepuojam. 3HaueHue
MEPUOINYECKOT0 3aKOHA U CHCTEMBI
XUMHYECKUX 31eMeHToB J[.1. MeHaeneeBa B
pPa3BUTHHU HAYKH

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBaJICHTHOM CBs3U. BonopoaHas cBs3b

BaneHTHOCTB. DNEKTPOOTPULIATETBHOCTb.
Crenensb okucienus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOEHUSA

[ToHsITHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE M KOJUIOMAHBIE PACTBOPBI.
MaccoBasi 10151 BEILLIECTBA B pacTBOpE

Knaccudukanus u HoMeHKIATypa
HEOpPraHWYeCKuX coeMHeHui. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, PA3JIUYHBIX
KJIacCOB

Knaccudukanms XuMuaeckux peakiuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMSI MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAILCHUS SHEPTUU NPU
XUMHYECKUX PEAKIUAX

CxkopocTts peakniuu. OOpaTuMbie PEaKIIui.




XUMHUYECKOE PABHOBECUE

10

11

[TpakTuyeckas padora Ne 1. «Biustaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XMMHYECKON PEAKIIUN»

DnexTponauTrueckas auccoruanus. [lonsrue
0 BOJIOpOoIHOM Toka3arene (PH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYeCKUX U HEOPTaHMYECKHX BEIIECTB

12

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE
peakmuu. [lonsiTre 00 3neKTposnze
pacIiaBoB U pacTBOPOB CoJieit

13

14

KonTponbHas pabota no pazaeny
«TeopeTnueckne OCHOBBI XUMHUH»

MerTaiuisl, uX noyioxkenue B [leproauueckoi
CHUCTEME XUMUYECKUX dieMeHToB [I. U.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBa
METAJII0B

15

16

17

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHNUH METaJUIOB

XUMUYECKHE CBOMCTBA BAXKHEHIIINX
METaJJIOB (HATPUA, KalIuii, KalblUi, MarHUH,
AIIOMHHMI) U UX COETUHEHUM

XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUI

18

19

XHUMHUECKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COE€IUHEHUN

IIpakTuyeckas padora Ne 2. "Perienue
AKCIIEPUMEHTAJIBHBIX 3aa4 110 TeMe
«Mertanae"

20

Hemeramnel, nX monoXeHHUE B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB 1. 1. Menneneepa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

®u3nYecKre CBOMCTBA HEMETAIIIOB.
AnnoTponusi HeMeTauIoB (Ha IpuMepe
KHCJIOpOJIa, cepbl, hocdopa u yriepoia)

22

XHUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhl U UX




COE€IUHEHUN

23

XuMHUYecKre CBOMCTBa a30Ta, hochopa u ux
COETUHEHUN

24

25

XUMUYECKUE CBOKCTBA YIJIepOaa, KpEMHUS U
HUX COeIUHEHUN

IIpuMeHeHNe Ba)KHEUIINX HEMETAJUIOB U UX
COETUHEHUN

26

27

O060011eHrEe ¥ cucTeMaTh3auus 3HaHUH 110
Teme «HemeTamnsl». BerauciaeHus mo
yYpaBHEHUSM XUMHUYECKUX PEaKIUN U
TEPMOXUMHUYCCKHIE PACUETHI

[IpakTuueckas padorta Ne 3. «Pemienue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
"Hemerannsl"»

28

29

KontponbHas padoTa mo teMaM «MeTauib»
n «Hemertamimsi»

Heoprannueckue n opraHu4ecKue KHCIOTHI.
Heoprannueckue u opraHn4eckue OCHOBaHHUS

30

31

32

AmdoTrepHble HEOpraHUYECKUe 1
opraHuueckue coequHenus. ['enernueckas
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BEIIECTB

Ponp xumMun B 00eciedeHU SKOJIOTHUYECKOM,
JHEPreTHYECKOHN U MUIIEBOI 0€30MacHOCTH,
Pa3BUTUU MEAUITUHBI

[IpencraBnenus o0 0OIMX HAYYHBIX
MPUHITUTIAX TIPOMBIIUICHHOTO MOTYyYCHHUS
BaXHEUIIINX BEILECTB

33

YenmoBek B MHPEC BCIICCTB U MATCPUATIOB

34

XUMHUA U 3J0POBLEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Pymsurtuc I'.E., ®enpaman ©.I°. Xumus 10-11 (6a30BbIil ypoBEHb)
AO “UznarensctBo “IIpocBemenue” 2019-2022 r.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

Xumus. unaktuueckui Marepuain 10-11 knaccel. ABrop: Pagenkuii A. M.
AO “UzparensctBo “IIpocsemenue™ 2021 r.

COopHuK 3a1a4 u ynpaxHeHui mo xumun 10-11 xmacc.

TpenupoBounble 1 npoBepounblie padoTsl 10-11 kiacc.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
http://classchem.narod.ru KouTpen — Xumus a5 Bcex: y4eOHO-UHPOPMALMOHHBII CaiT
http://rushim.ru/books/books.htm Dnexkrponnas 6HOIMOTEKA YUCOHBIX MATEPHATIOB 110 XUMUHU
Ha noptaie Chemnet

http://www.hij.ruXumosa: coo0recTBo yuntesnei XuMuu Ha moptajie «CeTh TBOPUECKUX
YUHUTEIICH»

http://ru.wikipedia.org/wiki/Xumus XumMus 17151 BCeX: HIUTIOCTPUPOBAHHBIE MATEPHAIIBI I10
o0rireli, opraHruecKoi U Heopranndeckoi xumuu http://school-sector.relarn.ru/nsm Xumus u
#u3Hb — XXI| Bek: HayYHO-MTOMYJISIPHBIH >KypHaT
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