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HHOACHUTEJIBHAA 3AIINCKA

IIporpamma snextuBHOro kypca (9K) «Xumus: mpocrto o cioxxkHom» s 11 kimacca
pa3pabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-®3 «O6 obGpa3zoBaHuM B
Poccwuiickoit ®enepamnumy», TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS (eiepaibHOi 00pa3oBaTeIbHOM
nporpaMMbl cpenHero obmiero oopazoanus (POIT COO), npeacrtaBiaeHHbix B denepanbHOM
rocyaapcTBeHHOM oOpasoBarenpHOM cTanmapre COO, ¢ yuérom Konmenmmu mnpernomaBaHUs
y4eOHOro mpemMera «XUMHs» B oOpazoBaTelbHBIX opraHu3anusx Poccuiickoit denepanuu,
peanu3yroImnX OCHOBHbIE 00pa3oBaTeNbHbIE TPOrPaMMBbI, 1 OCHOBHBIX TOJIOKEHUN
«Crparerun pas3Butusi Bocnutanusi B Poccuiickoit ®@enepannu Ha nepuoa no 2025 roma»
(Pacnopsixenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumuyeckoe  00pa3oBaHHE, TIIOJIy9aeMOe€  BBITYCKHHKaMH  00IIe00pa3oBaTeIbHOM
OpraHHU3aIiH, SIBISIETCA HEOThEMIIEMOM YacThIO UX 00pa3oBaHHOCTH. OHO CIYKUT 3aBEPIIAOIINM
ATAllOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IICHHOCTEH,
MPUCYIIMX LIETOCTHOM CUCTEME XMMHUYECKOTO 00pa3oBaHUs. DTH LIEHHOCTU KacaroTCsl MO3HAHUS
3aKOHOB TPUPOJBI, (HOPMHUPOBAHHSI MHPOBO33PEHUS M OOIEH KyJNbTypbl YelIOBEKa, a TaKkKe
9KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHHUSI K CBOEMY 3/10POBbIO U IIPUPOJIHOM cpefe.

XuMUs KaKk 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0COOYIO0 pOJib B COBPEMEHHOU
IMBUIN3AIUN, B CO3JaHUM HOBOW 0a3bpl MaTepuanbHON KynbTyphl. OHa BHOCUT CBOHM BKJIal B
(opMHpOBaHKE PAIIMOHATIFHOTO HAYYHOTO MBIIUICHHS, B CO3[JaHHE IIEIOCTHOTO TMPEICTABICHUS
00 OKpy’KalollleM MHUpe KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKa, KOTOpoe pOopMUpPYETCS B XMMHUU Ha
OCHOBE IIOHMMAaHHs BEILIECTBEHHOI'O COCTaBa OKPYXAlOLIEr0 MHpa, OCO3HAHMS B3aUMOCBS3U
MEXy CTPOCHHEM BEIECTB, UX CBOMCTBAMH U BO3MOXXHBIMH 00JaCTIMU IPUMEHEHUSI.

TecHo B3aUMOJENCTBYS C APYTUMHU €CTECTBEHHBIMH HayKAMH, XMMUS CTaJIa HEOThEMIIEMOU
YacThI0O MUPOBOW KYJBTYpbl, HEOOXOAMMBIM YCJIOBHEM YCIEIIHOTO TPyJa M KU3HU Ka)I0TO
yieHa oOmecTtBa. CoBpeMeHHas XHMMsS KaK HayKa co3uaareibHas, KaKk HayKa BBICOKHX
TEXHOJIOTUIl HampaBieHa Ha pelieHue TI00ambHBIX MPOOJIEeM YCTONYMBOTO pPa3BUTHUS
YeJI0BEYECTBA — CBIPHEBOM, JHEPTCTUICCKOM, MUIIEBOM, IKOJIOTUIECKON OC30MTACHOCTH U OXPaHBI
3J10pOBBSI.

B cooTtBeTcTBHM C OOIMMHU LEISIMU W MPHUHIMIIAMUA CpPeAHEro oOiero oOpazoBaHUS
cogepxanne DK OpPHEHTHPOBAHO TMPEUMYIIECTBEHHO HAa OOLIEKYJIbTYPHYIO IIOATOTOBKY
00y4aromuxcs, HE0OOXOJUMYIO UM JIJISl BBIPAOOTKH MUPOBO33PEHUECKUX OPUEHTHUPOB, YCIIEITHOTO
BKIIIOUEHUS B JKM3Hb COILMYyMa, MPOJOJDKEHHs OOpa3oBaHMsS B pa3IMYHBIX OOJACTIX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

Cocrasmsrorumu ipenmera DK - sBistoTcst 6a30Bble Kypehl — « OpraHuyeckass XUMUsS» U
«OO0m1ast ¥ HeoOpraHUYecKas XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHHsI KOTOPBIX SBJISIOTCS
OCHOBBI 0230BOI HAYKH: CHCTEMa 3HAHUM TI0 HEOPTAaHMYECKON XUMUU (C BKIIFOUCHUEM 3HAHUN U3
o0uiei XuMHuK) U OpraHnyeckoil xumun. opMUpoBaHUE TAHHOW CUCTEMbI 3HAHUM MTPHU U3yUEHUU
npeaMera 00ecreynBaeT BOZMOKHOCTh PACCMOTPEHUS BCETO MHOT000Opa3us BEIIECTB HA OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CtpykTypa coaepkanus KypcoB — «Opranudeckas XumMus» 1 «OO0I1asi 1 HeopraHuIecKas
XuMus» chopMupoBaHa B mporpamme no DK Ha OCHOBE CHCTEMHOTO MOAXO0Ja K W3YYCHHIO
y4eOHOTO Marepuana W OO0YyCIOBJIIEHA HCTOPHYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHHWHA Ha
ONpENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4EeCKOM XHMHUHU BeEIIEeCTBA
paccMaTpUBalOTCS HA YPOBHE KIIACCUYECKON TEOPUM CTPOCHMSI OPTaHUYECKUX COEAMHEHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX NPEACTABICHUNH O CTPOCHUU BEIIECTB.



Ceenenusi 00 M3y4yaeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIIIEBOAOPOJOB IO
CJIOKHBIX OHMOJIOTMYECKM aKTHBHBIX COCIMHEHHH. B Kypce opraHnmueckol XMMHUU MOJIy4aroT
pazBuTue CcHOPMHPOBAHHBIE HA YPOBHE OCHOBHOIO 0O0IIEro 0oOpa3oBaHWs IEPBOHAYAIBHBIE
MPEICTABICHUS] O XUMUYECKOUN CBSA3M, KIACCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHHUSI, O XUMHUYECKOW PEAKIINH.

[Ton HOBBIM yrioMm 3penus B DK paccmarpuBaeTcsi M3ydeHHbI Ha ypOBHE OCHOBHOTO
obmiero oOpa3oBaHUsI TEOPETHUECKUN MaTepuan U (aKTOJIOTHUECKUE CBEJCHUS O BEIIEeCTBAX U
XUMUYECKOM peakiuu. Tak, B 4YacTHOCTH, B Kypce «OOmas W HeopraHW4ecKas XUMUS»
00y4JaromuMcsl PEAOCTaBIsETCS] BO3MOXKHOCTh OCO3HATh 3HAYEHHME MEePUOJUYECKOr0 3aKOHA C
O0IIETEOPETUYECKUX U METOIOJIOTHUSCKHUX MO3UIUH, TITy0Ke MOHITh UCTOPUIECKOE H3MEHEHHUE
(yHKIHIA 5TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBSICHSIOMICH 1 MPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O Ba)KHEWIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH, CBOMCTBAaX U
MIPUMEHEHUH, & TAKKE 0 XUMUYECKUX PEAKIHIX, UX CYIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nononHseTcs B DK aneMeHTaMu cofep KaHus, UMEIOIMMU KYJIbTYPOJIOTHUYECKUM U MPUKIATHON
XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBS3M XUMHH C IPYTHMH HayKamH,
PacKpbIBaIOT €€ pOJIb B [IO3HABATEIbHOM M MPAKTUYECKO 1ESITEIbHOCTH YEJI0BEKA, CIOCOOCTBYIOT
BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUECTBA B 00JIACTU TEOPUU U IPAKTHUECKUX MPUITOKESHHIMA
XMUMHH, TIOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO WU JIMYHOCTHO 3HAYMMBIX
npoOJieMax, CBI3aHHBIX C XUMHUEH, KPUTUIECKHA OCMBICIIMBATH HH(POPMALIUIO U IPUMEHSTH €€ TS
MIOTIOTHEHUSI 3HAHUH, PEIICHUS WHTEIIEKTYallbHbIX U SKCIIEPUMEHTAIIBHBIX HCCIEI0BATETBCKUX
3amad. B memnom conmepkanue yuyeOHOro mpeamera
«XUMHS» JAHHOTO YPOBHS H3YYEHHS] OPUEHTHPOBAHO Ha (OPMUPOBAHHE Yy OOYyYaIOLIUXCS
MHPOBO33PEHUYECKON OCHOBBI IJIs1 MOHMMaHUs (UIOCOMCKUX HIEH, TAKUX KaK: MAaTepUAIbHOE
€MHCTBO HEOPraHMYECKOI0 U OPraHWYecKOro MHUpa, 00YCJIOBJIEHHOCTb CBOMCTB BELIECTB HX
COCTAaBOM U CTPOCHHMEM, MI03HABAEMOCTh MPUPOAHBIX SBJICHUM MyTEM SKCIIEPUMEHTA U PEIICHUS
MIPOTUBOPEUYHMI MEXITy HOBBIMH (DaKTaMH U TEOPETUUECKUMU MPEATOCHIIKAMU, OCO3HAHUE POJIU
XVUMHH B PEIICHUU SKOJOTHYECKHX MPOOJIeM, a TakkKe MpoOieM COepekeHUs YHEPTeTHUCCKUX
PECYPCOB, ChIPbs, CO3aHHS HOBBIX TEXHOJIOTUN U MaTEpUAIOB.

B rutane pemeHus 3a/1a4 BOCIUTAHMS, PAa3BUTHS U COLUATH3AIMHN 00YyJarOIIUXCS PUHSITHIE
MpOorpaMMOM MO0 XUMHUHU TOAXOABI K OMNPEACIICHUIO COJCpX aHUS M TIOCTPOCHHS IpeaMeTa
npeaycMaTpuBalOT (GOPMUPOBAHHE YHUBEPCAIBHBIX Y4YEOHBIX NEHCTBUM, MMEIOUINX 0a30BOe
3HAUEHUE [UIsl Pa3iMyYHbIX BUAOB JAEATEIbHOCTU: pELIEHUs Mpo0JeM, IOWUCKA, aHalu3a U
00paboTkn wH(MOpMaIMK, HEOOXOMMMBIX I TMPUOOPETEHUS OIbITa TMPAKTHYECKOH |
HCCIIEA0BATENbCKOMN AESITENIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MIO3HAHUU XUMMH.

B mpaxTuke npenogaBanus DK kak Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHusi, Tak M Ha
YPOBHE CpeIHEro o01ero oOpa3oBaHUs, IPU ONPEACIICHUU COAEPKATEIbHON XapaKTepUCTHKU
nened W3yyeHus MpeaMeTa HaIpaBiIC€HUEM MEPBOCTENEHHON 3HAYMMOCTH TPAJAULMOHHO
npu3Haércss (HOpMUPOBAHME OCHOB XHUMHYECKOW HAayKH Kak O0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, MPAKTUYECKOM 1eATEIbHOCTH YeJIOBEKa 1 KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM
KyabTypbl. C METOAMYECKONW TOYKM 3pEHUS] TAaKOM MOJAXOJ K OINPEACIICHUIO LIEeJeH H3Yy4YEeHMs
MpeaMeTa SIBIISICTCS BIIOJHE ONPaBIaHHbBIM.

CornacHo JaHHOW TOYKE 3pEHUs TJaBHBIMU LeiasMH u3ydeHuss DK Ha 6a3oBoM ypoBHe
SIBIISTFOTCSL:

e (GopMUpOBaHHE CHCTEMbl XHMHUYECKMX 3HAHMM Kak BaKHEHIIeH COCTaBISIONICH
€CTEeCTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOW JIEKAT KJIFOYEBbIE MOHATHUS,
dbyHaaMeHTaIbHbIE 3aKOHBI M TEOPUUM XUMHH, OCBOCHHUE SI3bIKAa HAyKH, YCBOEHUE U



MOHUMaHHE CYIIHOCTH JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJICHHE C HCTOPHEH X PAa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHHE U pa3BUTHE MPEICTABICHUH O HAyYHBIX METOAAaX MO3HAHUS BELIECTB U
XUMHAYECKHX PEaKIHid, HEOOXOAUMBIX Ui MPUOOPETEHHS YMEHUH OPHEHTUPOBATHCS B
MHpE BELIECTB U XUMUYECKUX SIBIICHUH, UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUYECKOH U
MOBCETHEBHOM JKU3HU;

® pa3BUTHE YMEHUI U CLIOCOOOB AEATEIBHOCTH, CBA3aHHBIX C HAOIOAEHNEM U O0BICHEHUEM
XMMHUYECKOTO JKCIEPUMEHTa, COONIOJEHHEM IMpaBUJ O€30MacHOro oOpalieHust ¢
BEIIECTBAMH.

Hapsany ¢ atuM, coaeprarenbHas XapaKTepUCTHKA LieJed W 3a7ad U3ydeHHs MpeaMeTa B
porpamMme o XUMHUH YyTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH PUOPUTETAMU B
cucreMe cpeaHero odmiero oopaszoBanus. Cero/iHsa B MPENOJaBaHUN XUMUU B OOJIBIIICH CTETICHH
oTAaéTCs MPEeANOYTeHNE MPAKTUYECKONH KOMIIOHEHTE COJepKaHUs 00y4eHUs, OpHEHTUPOBAHHOM
Ha TIOJTOTOBKY BBITyCKHHMKA 00IIE00pa3oBaTeNbHON OpPraHM3alliy, BIIAACIONIETO HE HAOOPOM
3HaHUH, a (QyHKIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CIOCO0AMH M YMEHMSMHU AKTHBHOIO
MOJIyYeHUS 3HAaHUH U IPUMEHEHHUS UX B peaIbHOM KU3HU JJIs PELICHUs] IPAKTUUYECKUX 3a/1a4.

B cBs3u ¢ atiM nipu n3ydennu DK JoMuHHpYIolee 3HaUeHNE MPHOOPETAIOT TaKUE LETH U
3aJa4u, Kak:

ajianTaiys o0y4arumxcs K yCJIOBUAM IMHAMUYHO Pa3BUBAIOIIET0Cs MUpPa, (POPMUPOBAHKE
MHTEJUICKTYyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K C€aMOOOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY HPUHSATHIO I'PAaMOTHBIX PELICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX IPUMECHEHUEM;

¢bopMupoBaHue y OOydYalOIMXCSl KIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX KOMIIETECHIIMIA),
HMEIOIIMX YHUBEPCAIbHOE 3HAUEHHUE JJIS Pa3IMUHBIX BUIOB JAEATEIBHOCTU: PELICHUs MpolIieM,
MOWCKA, aHanmM3a M O0O0paboTKM wWH(POpMAIMK, HEOOXOAMMBIX [UIS TPUOOPETEHHS OIbITa
NESTeIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHMM XUMHHM, a TaKXKe JJIs OLECHKH C
MO3ULMN HKOJIOTHYECKOI 0€30I1aCHOCTH XapaKTepa BIUSHUS BELIECTB U XUMUUYECKUX MPOLIECCOB
Ha OpPraHM3M 4YeJIOBEKa U IPUPOIHYIO CPELY;

pa3BUTHE MO3HABATEJIbHBIX MHTEPECOB, NHTEJUIEKTYyaJIbHBIX U TBOPYECKHX CHOCOOHOCTEH
00yyaromuxcs: CHOCOOHOCTH CaMOCTOSITENIbHO TNPHOOpeTaTh HOBbIE 3HAHUS 1O XHUMHH B
COOTBETCTBHUH C )KM3HCHHBIMHU MTOTPEOHOCTSIMH, UCTIOIH30BATh COBPEMEHHBIE HHPOPMAIIMOHHEIE
TEXHOJIOTUH JIJIsl IOMCKA U aHaINU3a y4eOHON M Hay4YHO-IIOMYJIApHON MH(POPMALUU XUMHUECKOTO
COZIep KaHMUS;

(hopMHUpOBaHKE U PA3BUTHE Y O0YYAFOIINXCS aCCOMMATHBHOTO M JIOTHYECKOTO MBIIIICHHS,
HAOMI0AaTeNbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOO0XOAMMBI, B
YaCTHOCTH, ITPH TUIAHUPOBAHUH U TIPOBEICHIH XMMUYECKOTO SKCTIEPUMEHTA;

BOCIUTaHKE Y 00ydarouuxcs yOex 1€HHOCTH B TYMaHUCTHYECKOM HAIIPaBI€HHOCTH XUMUH,
e€ BaXHOM poNM B pELICHUH INIOOAJIbHBIX MPOOJIEM pPALMOHAIBHOTO MPUPOIONOIb30BAHUS,
TIOTIOJTHEHHST YHEPreTUYECKUX PECYpPCOB M COXPAHEHHS MPHUPOIHOTO PAaBHOBECHS, OCO3HAHUS
HE00X0AMMOCTH OEpe’KHOr0 OTHOLIEHHUS K IIPUPOJIE U CBOEMY 370POBBIO, a TAKXKe NPUOOPETEHUs
OTIBITA MCTIOJIb30BAHMS MTOJNYYEHHBIX 3HAHUN JJIS1 IPUHATUS TPAMOTHBIX PEIICHUH B CUTYyalHsX,
CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

OO11ee yncio 4acoB, OTBEAEHHBIX 111 n3ydeHus DK, Ha 6a30BOM ypOBHE CpeIHEro o0IIero
oOpa3oBaHus, cocTaBisieT 34 yaca.



COJEP)KAHUE OBYYEHUA

11 KJIACC
OBIIIASA U HEOPTAHUYECKAS XUMUSA

Teoperuyeckne 0OCHOBBI XUMHHU

Xumuueckuit smeMeHT. AToM. Snpo aroma, H30TOMBI. DIJIEKTpOHHAs 000JI0YKa.
DHepreTUYeckre ypoBHH, MOAYPOBHH. ATOMHBIE OpOuTany, s-, p-, d- anemeHTsl. OCOOEHHOCTH
pacnpeneneHns JIEKTPOHOB M0 OpOUTaNIsIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DnekTpoHHasi KOHGUTYpalus aTOMOB.

[Tepuonnuecknii 3axkoH u Ilepuonnueckas cucrema XumMu4yeckux a3nemeHtoB /[l U.
MengeneeBa. CBs3p NEPUOIMYECKOrO 3akoHa M lleprogudeckoll CHUCTEMBI XMMHYECKHUX
anemeHToB . M. MenneneeBa ¢ COBpPEMEHHON TEOPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CJIOXHBIX BEIIECTB
10 TpynnaM 1 nepruojaM. 3Hau€HHUE MEPUOTUIECKOr0 3aKOHA B Pa3BUTHHU HAYKHU.

CrpoeHune BemecTBa. XUMHUYECKas CBA3b. BUIBI XUMHUYECKOH CBsI3U (KOBaJEHTHAs
HEenoJisipHasi U NOJsipHas, MOHHAsA, MeTaulnueckas). MexaHu3Mbl 00pa30BaHUSI KOBAJIEHTHOU
XUMUYECKON CBA3U (OOMEHHBIN M JOHOPHO-aKIENTOPHBIN). BomopoaHas cBsizb. BameHTHOCTS.
DnexTpooTpuuaTebHOCTh. CTeneHb OKUCIIEeHNs. FIOHBI: KATHOHBI U AHUOHBI.

BemiectBa MOJEKYJISIpPHOrO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BelleCTBA. THUMNBI KPUCTANIMYECKUX pPEHIETOK. 3aBUCMMOCTh CBOWMCTBA BELIECTB OT THIIA
KPUCTAIUIMYECKON PEIETKH.

[TonsiTre o nqucnepcHbIX cuctemax. MICTUHHBIE M KOJUTOMAHBIE pacTBOpbl. MaccoBas 10Jis
BEILIECTBA B pacCTBOPE.

Knaccudukanus Heoprannueckux coeanHeHni. HoMeHkmaTypa HeopraHM4eCKUX BEIIeCTB.
I'eneTnueckas cBsI3b HEOPTaHMYECKUX BEIIECTB, IPUHAJICKAIINX K PA3JINYHBIM KJIaCCaM.

Xumnueckas peakuus. Knaccupukanuss XMMHYECKHX peakUuii B HEOPraHUYECKOW u
OpraHMYECKON XMMHUU. 3aKOH COXPAaHEHUS! MacChl BEIIECTB, 3aKOH COXPAHEHHUsS U MpEeBpallleHus
SHEPTHH NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTHMbIE PEAKIHH.
Xumnueckoe paBHoBecue. @akTOpbl, BIMSAIOIMIME HA COCTOSHME XUMHUYECKOIO PaBHOBECHS.
[Tpunnun Jle larensbe.

OnexTponutuyeckas aucconuanus. CuibHble M ciabble 3JeKTpoauTsl. Cpeaa BOIHBIX
PacTBOPOB BEIIECTB: KHUCIIasl, HEUTpalbHas, IIEIOYHAS.

OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKLIUU.

OKCHepUMEHTAIbHbIE METOAbl M3YYEHHUs BELIECTB U UX IPEBPAILEHUMN: JAEMOHCTpALUs
tabmun «llepmonuueckas cucrema xummueckux 3nemeHToB JI. M. MenneneeBa», u3zydeHue
MoJielleld KPUCTANIMYECKUX PpeIIETOK, HAONI0JCHHE M ONHMCAHUE JIEMOHCTPALMOHHBIX H
71a00paTOPHBIX OIBITOB (pa3joXKEeHHE NEepOKCHIa BOJOpOAAa B IPHUCYTCTBUHM KaTalu3aTopa,
ONpEJIEJIEHUE CPEellbl paCTBOPOB BEILECTB C MOMOINBI YHHBEPCAIBHOIO MHIAUKATOPA, PEAKIIUU
MOHHOTO OOMeEHa), MpPOBEAEHUE MpaKTHYeCKOW paboThl «BiusHue pazauyHbIX (DAKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIINI.

Pacuérnpie 3anaun.

PacuéThl 0 ypaBHEHUAM XMMHUYECKUX PEAKIUH, B TOM YUCJIE TEPMOXUMUYECKUAE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM IOHATHS «MACcCOBas 0JIsI BEIIECTBAY.

Heoprannueckasi xumus



Hewmetannsl. [Tonoxenne nemetawioB B [lepuoanueckoil cucreMe XMUMUYECKUX 3JIEMEHTOB
. . MenneneeBa U O0COOEHHOCTH CTpoeHHs aToMmoB. Du3myeckue CBONCTBA HEMETAILIOB.
Anotponusi HeMeTauioB (Ha IpUMepe KUCIopoia, cepsl, hochopa u yriiepona).

XUMUYECKHE CBOMCTBA BaKHEWIIMX HEMETaJIOB (TajoreHoB, cepbl, azoTa, (ocdopa,
yIJIepo/ia U KPEMHUS) U UX COCAUHEHUH (OKCUIOB, KUCIOPOACOIEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTTUHEHUIN).

[IpuMeHeHre Ba)KHEUIINX HEMETAJIIOB U UX COCIUHEHUIA.

Meramnsl. 1lonoxenue metaiuioB B Ilepuoanyeckoi cucteMe XMMUYECKUX 2JIEMEHTOB /1.
N. Menneneea. OCOOEHHOCTH CTPOEHHUS SJEKTPOHHBIX 000J0YEK aTOMOB MeTayioB. OOmime
¢usnueckue cpoiicTBa MeTawioB. CIUTaBbl METayUIOB. DIEKTPOXUMHUYECKHHA psANl HAMPSKEHUN
METaJUIOB.

XHWMHUYECKHUE CBOMCTBA BAXKHEHIIMX METAIOB (HATpPUH, KaJIWi, KaJdbIlMH, MAarHWH,
AITIOMUHUM, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCIUHEHUM.

OO6mue crmocoOb! MOMy4YeHHs] METAILTOB. [IpMeHeHNEe METaNIOB B OBITY U TEXHHKE.

DKCIEpUMEHTAJIbHBIE METO/bl H3YUYEHHs BEIIECTB U MX MPEBpALECHUN: H3yYEHUE
KOJUTeKIMH «MeTasllbl U CTUIaBBD), 00pa3I[0B HEMETAIIOB, PEIICHUE SKCIIEPUMEHTAIILHBIX 33]1a4,
HaOJII0/IeHne M OMNHMCAaHHE JEMOHCTPALMOHHBIX U JIaOOpAaTOPHBIX OIBITOB (B3aUMOJEHCTBHE
TUAPOKCH/IA ATIOMUHHUS C PACTBOPAMU KUCJIOT U LIEN0YEH, KAUEeCTBEHHbIE PEAaKIIMM HA KaTUOHBI
METaJIJIOB).

PacuérHbie 3agaun.

PacuéTsl Macchl BelecTBa Wi 00bEMa ra30B M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE
WM 00BEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, pacyEThl Macchl (00bE€Ma, KoHIecTBa
BEIIECTBA) MPOYKTOB PEAKIIMH, €CIIM OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMUS U KUAZHb

Posib xuMuu B 00€CIIEeYCHUH IKOJIOTUICCKOM, SJHEPTETUICCKON U MUIICBON 0€3011acHOCTH,
pa3BUTUU MeAUIMHBL. [IoHATHE O HAyYHBIX METOAAaX MMO3HAHMS BEIIECTB U XUMUYECKUX PEaKLUU.

[IpencraBnenus: 00 OOMIMX HAYYHBIX IPUHIIUIIAX TPOMBIIUICHHOTO MOTYYCHHS BAKHEHIITUX
BEIIECTB.

UenoBek B MHpE BELIECTB M MAaTE€pUAIOB: Ba)KHEHIINE CTPOUTEIbHBIE MaTepUallbl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPackH, CTEKJIO, KepaMHKa, MaTepHalbl JUIsl 3JIEKTPOHUKH,
HaHOMaTepHuasbl, OpPraHUYECKUE U MUHEPATbHBIC YI00pEHUS.

XuUMHSI U 3J0pOBbE 4YENIOBEKa: MpaBHJIa HMCIOJIb30BaHUsSl JIEKAPCTBEHHBIX MPENapaToB,
mpaBmia 0€30MaCHOTO UCTIOIB30BAHUS TPENapaToB OBITOBOM XMMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeMeTHBIX CBsI3€i pU 3y4eHUH 0011Ieil 1 HeopraHuieckoil xumun B 11
KJIacCe OCYIIECTBIISICTCS Yepe3 UCIIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHITHIA, TaK
U TIOHATHUH, SBISIOIIMUXCA CUCTEMHBIMU [JI OTHAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO6mmue ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TCOPHS, aHAJIU3,
CUHTE3, KiaccU(UKalusi, NEPUOAUYHOCTb, HAONIOEHUE, HKCIIEPHUMEHT, MOJCIUPOBAHUE,
HW3MEpEHHE, SIBJICHHUE.

®dusmuka: Marepusi, SHEpPrus, macca, aroM, d3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOI,
PaANOaKTUBHOCTh, MOJEKYJa, YHEPreTUUECKU ypOBEHb, BEIIECTBO, TENO, 00BEM, arperatHoe
COCTOSTHUE BEIIEeCTBA, PU3NICCKUE BETMUUHBI U CIMHUIBI UX H3MEPEHHUS, CKOPOCTh.



buonorus: kinerka, opraHu3zM, S5KOCHUCTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMHHBI, 0OMEH BEIIECTB B OpraHU3ME.

I'eorpadus: MuHepanbl, TOpHBIE TOPOIB, TOJIE3HBIE UCKOTIAeMbIE, TOILUIUBO, PECYPCHI.

TexHomorust: XuMu4ecKast IpOMBIIIEHHOCTb, METAJLTYPrusi, IPOU3BOJICTBO CTPOUTEIBHBIX

MaTcpuraloB, CEIBLCKOXO03IHCTBCHHOE MMPpOnU3BOACTBO, numicBas IMPOMBIINIJICHHOCTD,
(bapMaI_[CBTI/I‘ICCKaH IMPOMBIINIIICHHOCTD, IIPpOU3BOJACTBO KOCMETHUYCCKUX IpcriapaTos,
IMPOU3BOACTBO KOHCTPYKIIHOHHBIX MaTCepuaioB, SJICKTPOHHAA MMPOMBINIVICHHOCTD,

HaHOTCXHOJIOT'UU.



INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 10 XUMUU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYarOUIMMUCS
porpamMM CpegHero o0miero o0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
Hay4Ho-MeTogm4eckoii OCHOBOM it pa3pabOTKH IUIAHUPYEMBIX pEe3yJbTaTOB OCBOCHHUS
IIPOTpamMM CpeaHEro o01ero 00pa3oBaHus SIBISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B cootBeTcTBUM C CHUCTEMHO-AESTENBHOCTHBIM IOAXOAOM B CTPYKTYyp€ JIHYHOCTHBIX
PE3yNbTaTOB OCBOCHUS MPEaMeTa « XUMHUS» Ha YPOBHE CPETHEr0 00I1Iero 00pa30BaHNs BbIJIEICHbI
CJIEIyIOLINE COCTABIISAIOILINUE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUMCKOM TPAKJAHCKOW HIACHTUYHOCTU — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIPEIETICHHIO;

HaJIMYME MOTUBAIMU K O0YUEHHIO;

L[eJIeHANpaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJIEHUH JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEW U MCTOPUYECKUX TPATULMHA 6a30BOM HAYKH XMMUHU;

TOTOBHOCTb M CIOCOOHOCTh OOYYalOUIMXCSI PYKOBOJCTBOBAThCS B CBOEH AEATEIHHOCTU
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, TPUCYIIMMHU IIEJIOCTHOM CHCTEME XUMHYECKOIrO
00pazoBaHuUs;

HAJIMYME TPABOCO3HAHMS HKOJOTHMUYECKOW KYJIBTYphl M CHOCOOHOCTH CTaBUTHh IENU U
CTPOUTD KUZHEHHBIE TITAHbI.

JIMYHOCTHBIE Pe3yIbTAaThl OCBOCHUS MpeAMeTa « XUMUS» JOCTUTAIOTCS B €MHCTBE yUeOHOM
U BOCHHUTATEIHHOU NI€ATEIbHOCTH B COOTBETCTBUU C T'YMAHHCTUYECKUMH, COLIMOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMHU IEHHOCTSAMHU M HJAcallaMUd POCCHICKOrO TpakIaHCKOTO OOIIecTBa,
NPUHATHIME B OOIECTBE HOPMaMHU M INpaBHJIAMH TOBEACHUS, CIIOCOOCTBYIOIIMMH IMPOLIECcaM
CaMOIIO3HaHUs, CAMOPAa3BUTHUSI U HPABCTBEHHOTO CTAHOBJICHUSI IMYHOCTH 00YYaIOLIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHs» OTpakarT cHOPMUPOBAHHOCTh
OTIBITA MTO3HABATEIHHON M PAKTUUECKOH AEITEIHHOCTH 00YJAIOIINXCS M0 PeaTU3alliK PUHSITHIX
B OOIIIECTBE IICHHOCTEH, B TOM YUCJIE B YaCTHU:

1) rpaxIaHCKOTO0 BOCTIMTAHUA:

0CO3HaHMS 00yYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00S3aHHOCTEH, yBaXKEHUS K
3aKOHY U NPaBOMOPSAKY;

IIPEICTABIEHUS] O COLMAIBHBIX HOPMax M IPaBWIAX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPUECKOMN AESITEIbHOCTH MPH CO3[JaHUU YUEOHBIX IPOEKTOB,
peleHNH yueOHbIX U M03HABATEIbHBIX 33/1a4, BHIOJHEHUH XUMHUECKUX HKCIIEPUMEHTOB,;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI IPYTHX
MIPY aHAJIN3€ PA3IUYHBIX BUJIOB YUCOHOMU AESITENbHOCTH;

2) NaTPpHOTHYECKOr0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOILIEHHUS K HCTOPUYECKOMY M HAYyYHOMY HACIEIUI0 OTE€YECTBEHHOMU
XUMUWY;

YBa)KEHHUS K TPOIECCY TBOPUYECTBA B OOJIACTH TEOPUH W TMPAKTHUYECKOTO MPUMEHEHHS
XUMHH, OCO3HAHHS TOTO, YTO JOCTHXKEHUS HAyKU €CTh Pe3yJbTaT JUIMTEIbHBIX HaOIIOICHUIA,
KpPONOTJIMBBIX 3KCIIEPUMEHTAJIBHBIX IOUCKOB, IOCTOSHHOI'O TPY/1a YUEHBIX U PAKTUKOB;

UHTEpeca M I[I03HABaTEIbHBIX MOTHBOB B IIOJYYEHHU M TMOCIEAYIOIIEM aHalu3e
nH(GOpPMAIIUHU O MEPETOBbIX JOCTHKEHUSIX COBPEMEHHOW OT€UECTBEHHONW XUMHUH;



3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPAaBCTBEHHOI'O CO3HAHUS, STUUYECKOIO IIOBEACHNUS;

CIOCOOHOCTH OILICHUBATh CUTYAllUU, CBA3aHHBIC C XUMUYECKUMU SIBICHUSIMH, U TIPUHUMATH
OCO3HAHHBIE PELIEHUs, OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IOBEACHUE U IIOCTYNKM CBOMX TOBApUILEH C MO3ULMH
HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUM 3TUX MMOCTYIIKOB;

4) ¢popmMupoBaHus KYJbTYPHI 310POBbSI:

MOHUMaHMs IIEHHOCTEeH 310poBOoro M Oe3omacHOro olpasza >KU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'0 OTHOILIEHUS! K COOCTBEHHOMY (PM3MYECKOMY U ICUXUYECKOMY 3/I0POBBIO;

coOrofieHHsI MpaBuJl OE30MacCHOTO OOpallleHHsI ¢ BEUIeCTBAaMH B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOM JCSATEIBHOCTH;

MOHMMAaHUsI 1LIEHHOCTH TMpPaBWl WHIMBUAYAIBHOTO M KOJUIEKTUBHOIO 0O€30MacHOro
MOBEJICHUS B CUTYaLUAX, YTPOKAIOIINX 3/I0POBBIO U JKU3HU JIIOACH;

OCO3HAHMS TMOCJEICTBHIA M HENPUATHS BPEAHBIX NMPHUBBIYEK (YIMOTPeOJICHUS aJKOTOJIA,
HapKOTUKOB, KYpEHUs);

5) Tpya0BOro BOCIUTAHUA:

KOMMYHHUKAaTHBHOM KOMIIETEHTHOCTH B Yy4eOHO-HMCCIIEIOBATEILCKOW  JIEATEIbHOCTH,
00LIEeCTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrUX BUIAX JAESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacCTHE B PEUICHUM MPAKTUYECKUX 3a7a4 COLHUATbHOU
HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbl);

MHTEepeca K MPaKTHUYECKOMY HM3Y4YeHHIO MpodeccHii pa3iuyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN MO XUMHUU;

YBaXXEHUSI K TPYAY, JIIOASIM TpyZJa U pe3yJibTaTaM TPYAOBOM IEATEIIbHOCTH;

TOTOBHOCTHU K OCO3HAaHHOMY BbIOOPY UHIMBUAYaJIbHOU TpaeKTOpUU 00pa3oBaHus, Oyayuieit
npodeccuy U peann3anuyi COOCTBEHHBIX KH3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XUMHUHU, UHTEPECOB M MOTPEOHOCTEH 00111eCTBA;

6) 3K0JI0rM4eCKOro BOCIIMTAHUSA

9KOJIOTMUYECKHU 1I€JIECO00Pa3HOr0 OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYIIECTBOBAHHUS
’KU3HU Ha 3eMmie;

MOHMMAHUS TJI00aNTBHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEeM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLMATILHON CPEJIbL;

OCO3HaHUS HEOOXOIMMOCTH HCIIONIb30BAHUS JOCTHKEHUM XUMHHU JJIs PELICHUS BOIIPOCOB
palMOHAIBHOTO MPUPOIOIIOIH30BAHNS;

aKTUBHOTO HETNPHUATHS JEHUCTBUI, MPUHOCSIIMX BpPEJ OKpY’Kalolleld MpUPOIHOU cpene,
YMEHHUSI POTHO3UPOBATh HEOJIArONpPUATHBIE SKOJOTHYECKHE MOCIEICTBUS MPEANPUHUMAEMBIX
JNEUCTBUN U NIPENOTBPALLATD UX;

HaJIM4Yus PA3BUTOTO 3SKOJOTHYECKOI'O MBIIUIEHHS, SKOJIOIMYECKON KyJIbTYpbl, OIBITa
NEATEIbHOCTH  SKOJOTMYECKOW HAaNpaBICHHOCTH, YMEHHMS PYKOBOJICTBOBATbCS HMMH B
MO3HABATEIHPHON, KOMMYHUKATUBHON U COIMANLHON MPAKTUKE, CIIOCOOHOCTU U YMEHHS aKTUBHO
IIPOTUBOCTOSTH UJIE0JIOTHH XeMo(oouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHUS,, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPaKTUKU;

MOHMMAHUA CHeNUUKH XMMHUU KaK HAayKH, OCO3HaHUs €€ poiau B (HOpPMUPOBAHUU
paLMOHAIBbHOIO HAYYHOI'O MBIIIEHUS, CO3AaHUU LIEJIOCTHOTO MPEICTaBICHUS 00 OKpYXkKaroIeM



MHUpE KaK O €IMHCTBE MPHUPOAbI M YEJOBEKa, B TMO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U
peleHrH MpodIeM COXpaHEHUs PUPOIHOTO PABHOBECHS,;

yOSKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUU JUISI COBPEMEHHOW IMBWIM3AIMH: B €&
T'YMaHUCTHYECKON HAIPaBJIECHHOCTH W BAXKHOW POJIM B CO3JIaHUM HOBOW 0a3bl MaTepuUaibHOMN
KYJIBTYpPBI, PEIICHUH II100aNbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUS Y€JIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOW, MHUIIEBOM M HKOJIOTMYECKON O€30IacHOCTH, B Pa3BUTUHM MEAMIIMHBI,
00ecCIeYeHn! YCIOBHM yCIENIHOro TPyda U SKOJIOTHYEeCKH KOM(OPTHOM KU3HU KaXIOTO 4YiIeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH: TIIOHUMaHHUS CYIIHOCTH METOAOB IO3HAHMS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CHOCOOHOCTH HMCIIOJIb30BaTh MOJIydyaeMble 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBICHUI OKpYXKAIOMIET0 MHpa M MPOUCXOIANIMX B HEM H3MEHEHHH,
yMEHHS AefaTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX ()aKTOB M UMEIOIIMXCS JaHHbBIX
C LIEJIBIO MTOJIYYE€HHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO MCIIOIh30BATh XMMUYECKHE 3HAHUS ISl PEIICHHS TIPOOIIeM
B peaJIbHBIX )KU3HEHHBIX CUTYAIIHSX;

HHTEpeca K NO3HAHUIO U UCCIIE0BATEIBCKOMN NESATEIbHOCTH;

TOTOBHOCTH W CIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BaHUIO, K
aKTUBHOMY [IOJIyYCHHUIO HOBBIX 3HAHUM MO XHUMHM B COOTBETCTBUH C IKHU3HEHHBIMU
NOTPeOHOCTAMU,

MHTEpeca K 0COOCHHOCTSIM TpyJa B pa3IMuHbIX cpepax mpodheccuoHaIbHON AeATebHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTtanpenmeTHble pe3yJbTaThl OCBOEHHsSI y4eOHOro mnpeaMera «XHUMHsS» Ha YpOBHE
cpeaHero oouiero 00pa3oBaHuUs BKIIOYAIOT:

3HaYMMble N1 (POPMHUPOBAHUS MHPOBO33PECHUSI OOYYAIOUIMXCS MEXKIUCIUIUTMHAPHBIC
(MexnpeaMeTHbIE) OOLIEHAYYHbIE TOHATHUS, OTPaXKaroIue [IeTOCTHOCTh HAyYHOW KapTHHBI MUPA
U cnenu(uKy METO10B MO3HAHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHs, BELIECTBO,
SHEprus, SIBJICHHE, MPOLECC, CUCTEMa, Hay4YHBbIH (DaKT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTD,
3aKOH, TEOpHsl, CCIIeZIOBaHUE, HAOIOAEHUE, N3MEPEHHE, SKCTIEPUMEHT U APYTHE);

yHUBEpCalbHBIE ~ yueOHble  JCWUCTBHS  (TMO3HABaTeNbHBbIE,  KOMMYHHKATHBHBIC,
peryisTUBHbIE), oOecreuuBarone (QOpMHUpPOBaHME (PYHKIMOHAIBHONM TIpPaMOTHOCTH U
COLMAJIbHOW KOMITETEHIIMN 00YyYaroInuXCs;

CHOCOOHOCTh  OOydYaroIuMXcsi  MCHOJb30BaTh  OCBOCHHBIE  MEXKIUCIMIUITMHAPHBIC,
MHUPOBO33PEHUYECKNE 3HAHUS W YHHBEpCalbHble Y4YeOHble NEWCTBHS B IO3HABATEIbHOH H
COLIMAJIbHOW MPAKTHUKE.

MertamnpenMeTHbIE Pe3yJbTaThl OTPAXKalOT OBIAJCHUE YHHBEPCAIBLHBIMU yUEOHBIMU
[I03HABATEIbHBIMHU, KOMMYHHUKATHBHBIMU U PETYJIATUBHBIMU 1EHCTBHSIMU.

OBJajieHNe YHHBePCAJbHBIMH Y4eOHBIMH N103HABATEIbHBIMH A CTBUSIMH

1) 6a3oBble JIOTHYECKHE NeHCTBUSA:

CaMOCTOATENILHO (POPMYJIMpPOBaTh M AaKTyaJM3UpOBaTh NpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeAeNATh LN JeATEeIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUHM HX JOCTHIKECHMUS,
COOTHOCHTB PE3yJIbTaThl I€ATEIBHOCTHU C TOCTABICHHBIMHU LIEJISIMU;

UCIOJb30BAaTh MPH OCBOCHHHM 3HAHUH NPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIACIATH
XapaKTepHble TPU3HAKK TMOHATHUM W YyCTaHaBIMBaTb HUX B3aUMOCBS3b, MHCIIOJIb30BATh
COOTBETCTBYIOIIME MMOHATHUS AJIs1 OOBbSICHEHUS OTJCIbHBIX (PAKTOB U SBICHUIA;



BBIOMpATh OCHOBAHMS M KPUTEPUHU IS KiIacCU(UKAIIMK BEIIECTB M XUMHUYECKUX PEaKIIHii;

YCTaHABIIMBATh IPUYMHHO-CJIEICTBEHHBIE CBA3U MEXKY U3yUacMbIMU SIBJICHUSIMU;

CTPOUTBH JIOTUUECKHUE PpACCYXk JEHUS (MHAYKTUBHBbIC, JAEOYKTUBHbIE, II0 aHAJIOTUH),
BBISIBJISITH 3AKOHOMEPHOCTH U MPOTHUBOPEUYUS B PACCMATPUBAEMBIX SIBICHHUSAX, (GOPMYJIUPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

MIPUMEHSTh B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJINYECKHE (3HAKOBBIE)
MojieNu, MpeoOpa3oBbIBATh MOJIETIbHBIC MIPE/ICTABICHHS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XuUMudeckass ¢Gopmysa, YpaBHEHHE XHMHYECKOH peakuuu — TpU pelIeHHH Y4eOHBIX
MI03HABATEJIbHBIX U IPAKTUUECKUX 3a7a4, IPUMEHSATh Ha3BaHHbIE MOJIEJIbHBIE TPEICTABICHUS JIsI
BBISIBJICHUSI XaPAKTEPHBIX MPU3HAKOB U3YYaEMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 6a3oBbIe HUCCIeA0BaTeIbCKUE TeHCTBUSA:

BJIAJIETh OCHOBAaMH METOJOB HAYYHOT'O IIO3HAHHS BELIECTB M XMMHYECKUX PEAKLIUN;

dbopMynMpoBaTh LEAM W 3aJadd MCCIEIO0BaHMs, MCIOJIb30BaTh IOCTaBIECHHBIE H
CaMOCTOSITENIEHO C(PpOpPMYJIMpOBAaHHBIE BOMPOCH! B Ka4€CTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
U1t POPMUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABUIIBHOCTH BBHICKA3bIBAEMBIX CYKIECHUM;

BIAJCTh HaBbIKAMM CaMOCTOSITEJIBHOTO IUIAHWPOBAHWS U IIPOBENEHUS YUYECHHUYECKUX
AKCIIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUSI HA0JII0/IaTh 32 XOJ0M IIPOLECCa, CAMOCTOATEIbHO
MIPOTHO3UPOBATh €ro pe3ynbTar, (OopMyIupoBaTh OOOOILIEHUS U BBIBOJBI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YyJbTATOB MCCIEIOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJIETaHHOM
pabore;

MpUOOpPETaTh OMNBIT YYEHUYECKOW MCCIeA0BATEIbCKOM W TMPOEKTHOM JeATEIbHOCTH,
IPOSIBJIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY IIOMCKY METOJOB pELICHHS
MPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMUHbIX METOI0B MIO3HAHHUS.

3) paGora ¢ nHpopmanmeii:

OPHEHTUPOBAThCA B pa3IMYHBIX HCTOYHHMKAX WHPopManmu (HAYyYHO-TIOMYJIsipHAs
JUTepaTypa XUMHUYECKOTO COJEp)KaHus, CIOpaBoYHbIE T1ocoOus, pecypchl HWHTepHeTa),
aHaJTU3UPOBaTh HH()OPMAIIUIO PA3IMYHBIX BUAOB U (hOPM MpeaCTaBICHUS, KPUTHUECKU OLIEHUBATh
€€ I0CTOBEPHOCTh U HENPOTUBOPEUNBOCTH;

dbopMynupoBaTh 3ampOChl U TMPUMEHITh Pa3IUYHbIE METOJBI MPH TIOUCKE U OTOOpe
uHpOopMaLnu, HeOOXOUMOH JUIs BBIMOJIHEHUS Y4eOHBIX 33124 ONpeIeIEHHOrO THIIA;

nproOpeTaTh OMBIT HCIOJIB30BAaHUS WH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH H
Pa3JIMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BHIOMPATh ONTUMANbHYIO (OpMY IMpeaCTaBICHHUS HHYOPMAIIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHE);

UCTIONIb30BaTh HAYYHBIM SI3bIK B KAaueCTBE CpEICTBAa IMpH padoTe ¢ XUMHYECKOM
uHpOpMaLMell: NPUMEHATh MEXNpeAMETHbIe ((pU3n4Yeckue M MaTeMaTHYeCKUE) 3HAKU M|
CUMBOJIBI, (hOpMYJIbI, a00OpEeBUATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPE0OPa30BbIBATH 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJISTHOCTH.

OBiagenne yHuBepcaJibHbBIMA KOMMYHMKATHBHBIMH ACHCTBUSIMH:

3a/1laBaTh BOMNPOCHI MO CYLIECTBY O0OCYKJIa€MOM TeMbl B XOJ/I€ JUaora W/Wil JTUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYJIHPOBATH CBOM MPEAJIOKEHHUS OTHOCUTEIbHO BBIOJHEHHUS
MPEIJI0KEHHOM 3a/1a4H;

BBICTYNAaTh C NPE3CHTALUEN PE3yJIbTATOB MO3HABATENIBHOM NESITEIIBHOCTH, IOIYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IIPU  BBIIOJHEHUH XUMHUYECKOIO
AKCIIEPUMEHTA, TPAKTUYECKOM paboThl MO HCCIEIOBAHUIO CBOWCTB M3Y4YaeMbIX BEIIECTB,
peanuzanu y4yeOHOro mpoekTa u (hopMynHpoBaTh BBIBOJABI IO pe3yjibTaTaM MPOBEAEHHBIX
MCCIIEIOBAaHUM MyTEM COTJIACOBAaHUS MO3UIMH B X0/1€ 00CYKICHHUS U 0OMEHA MHEHUSIMH.



OBiageHne yHUBePCAJIbLHBIMHU PeryJIATHBHbIMH JAeCTBUSIMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYIIECTBIISATH CBOKO I10O3HABATEIbHYIO JEATEIBHOCTD,
omnpezenss €€ LeNMM U 3a/add, KOHTPOJIUPOBATh U IO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
Ipe/UlaraeéMblii alnropuT™ JAEHCTBUM IpU BBINOJHEHWH Y4EOHBIX U MCCIENOBATEIbCKUX 3a/ad,
BbIOMpaTh Hanboee 3(hPeKTUBHBINA CIOCOO MX PELIeHUs ¢ YYETOM MOJTYUYECHHUs] HOBBIX 3HAHHM O
BEIIECTBAX U XUMUUYECKUX PEAKIIUIX;

OCYILECTBIIATH CAMOKOHTPOJIb CBOEH /1€ TEIbHOCTH HAa OCHOBE CaMOaHaIN3a U CAMOOLICHKH.

MHNPEAMETHBIE PE3YJIBTATDBI
11 KIIACC

[IpeameTHbIe pe3yabTaThl 0OCBOCHHS Kypca «O0Ias 1 HEOPTraHUIECKast XUMHUS) OTPaKaIOT:

c(OpPMUPOBAHHOCTh TPEJCTABICHUN: O XUMHUYECKOH COCTaBISIOIIEH €CTECTBEHHO-
HAyYHOW KApTUHBI MUpPA, POJH XVMHH B TIO3HAHWH SIBIICHUH NPUPOABI, B (HOpMHUpOBAHHH
MBIIUICHUSI U KYJIbTYpPbl JHUYHOCTH, €€ (DYHKIMOHAJIBHOM TI'paMOTHOCTH, HEOOXOAMMOM ISt
pElIeHUs MPAKTUUECKHX 3a/1a4 1 HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO
Y IIPUPOJHOM cpenie;

BJIQJICHUE CHCTEMOM XMMHYECKUX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE
MOHSTHS (XUMHYECKUN DJIEMEHT, aTOM, U30TOIl, S-, P-, d- DJIIEKTPOHHBIE OPOUTATH AaTOMOB, HOH,
MOJICKYJIa, MOJb, MOJIAPHBI OOBEM, BaJEHTHOCTh, OJEKTPOOTPUIIATEILHOCTh, CTETCHb
OKHCJICHHUS, XHMHUYecKas CBs3b (KOBaJeHTHAas, WOHHAs, MeTaJUIMuecKas, BOJOPOIHAs),
KpUCTAJUIMYECKass  pemi€Tka, THUMBl XUMHYECKHUX  pEaKkiuid, pacTBOp, OSJIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTHUCCKAS] TUCCOIMAIINS, OKHUCIUTEIh, BOCCTAHOBUTEIH, CKOPOCTh
XUMHUYECKON peaklny, XMMUYECKOe PABHOBECHE); TEOPUHU U 3aKOHBI (TEOPUS dIMEKTPOIUTUYECKOM
auccouranuu, nepuoandeckuii 3akon Jl. M. MenzaeneeBa, 3aKOH COXpaHEHUSI MacChl BELIECTB,
3aKOH COXPAaHEHHUs M MpPEBpPALICHHsS] PHEPrHUH NPU XUMUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN $I3BIK XMMHH, MHPOBO33PEHUECKUE 3HAHMS, JIEKAUIUE B OCHOBE MOHUMAHMS
MPUYUHHOCTH ¥ CUCTEMHOCTH XUMUYECKUX SBJICHHM, (PAaKTOJIOTHYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJyYEeHUU M 0€30MacHOM HCIOJIb30BAaHUHM Ba)KHEUIINX HEOPraHMYECKHUX BEIECTB B
OBITY U IPAKTHYECKOMN IESITENFHOCTU YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBIIATH XapaKT€pHbIC MPU3HAKU MOHSATUN, YCTAHABIUBATH
UX B3aUMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MPU ONMHUCAHUM HEOPTraHUYECKHUX
BEILECTB U UX IIPEBPALLCHU;

c(hOpMUPOBAHHOCTh YMEHUW HMCIOJIb30BaTh XUMHUYECKYIO) CHUMBOJIMKY JJISi COCTaBIICHUS
dbopMynl BemIECTB M YPaBHEHMH XHUMHUECKHX pEaKIHi, CHUCTEMAaTHYECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUs OTIEIbHBIX HEOPraHWYECKUX BellecTB (yrapHblii ras,
YIJIEKUCIBIA a3, aMMMAK, Tall€Has W3BECTb, HEralml€Has W3BECTh, MUThEBAs COJA, IMUPHUT U
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHHI ONPEEIISITh BAJCHTHOCTh M CTENIEHb OKUCIICHUS XUMUYECKUX
3JIEMEHTOB B COCJIMHEHUSAX Pa3IMYHOIO COCTaBa, BUJl XMMUYECKOH CBSI3H (KOBaJICHTHAs, MOHHAS,
METaJUIMYECKasi, BOJOPOJHAsI) B COCAMHEHMSIX, THI KPUCTAUIMUECKOM PEIIETKHM KOHKPETHOIO
BellleCTBa (aTOMHAs, MOJICKYJISIpHAsi, MOHHAs, METAJIMYECKas), XapaKTep CpelIbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUHN yCTaHABIUBATH MPUHAICKHOCTh HEOPTraHMUECKHUX BEIIECTB
0 UX COCTaBY K OINpeeIEHHOMY KJIacCy/TPYIIe COSTUHEHUH (MPOCThIC BEIIECTBA — METAJUIBI U
HEMETAJITbI, OKCU/IbI, OCHOBAHHMSI, KUCIIOTHI, aM(pOTEpHBIE TUAPOKCUIBI, COTIH);



c(hOpMUPOBAHHOCTh YMEHHUW pacKpbhIBaTh CMBICI Tepuoamueckoro 3akona [J[. U.
MeHnneneeBa W JIEMOHCTPUPOBAaTH €r0  CHCTEMATHU3HUPYIOLIYIO, OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(OpPMHUPOBAHHOCTh ~YMEHHUI  XapaKTepU30BaTh d3JEKTPOHHOE CTPOEHHE AaTOMOB
XUMHMUYECKHX 3JIeMeHTOB 1—4 nepruonos Ilepuoandeckoil cucTeMbl XMMUUECKUX 3i1eMeHTOoB /[]. 1.
MemneneeBa, HCIONB3YSl TOHATHUS «S-, pP-, d-DJIEKTPOHHBIE OPOUTANNY, «IHEPTrETHYECKHUE
YPOBHU», OOBSCHITH 3aKOHOMEPHOCTH H3MEHEHMsSI CBOMCTB XUMHYECKHX 3JIEMEHTOB U UX
COeIMHEHUH 1o nepuoaam u rpynnam [lepuoandeckoil cucteMbl XUMHUUECKHX diaemeHToB Jl. 1.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHHM XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKIE CBOMCTBA
HEOpPraHMYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHHE I€HETHUECKOMN
CBS3M MEXJIy HEOpraHMYeCKHMMM BEIIECTBAMU C IOMOUIbI0 YPAaBHEHHH COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIUM;

c(OPMHPOBAHHOCTh YMEHUS KJIACCH(PHIMPOBATh XMMUYECKHE PEAKIHUU TI0 Pa3IHYHBIM
Mpu3HaKaM (YUCIIy U COCTaBy pearupyromux BeEHIECTB, TEIIoBoMy d(dekTy peakiuuw,
M3MEHEHMIO CTENIEHEN OKHUCIICHHUS JIEMEHTOB, 00PaTUMOCTH pEaKIiK, yYaCTHIO KaTaJlu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUI COCTABIIATH YPAaBHEHUS PEAKLUN pa3InYHbIX TUIIOB, IIOJHBIE
U COKpallEHHBbIE YpaBHEHHs peaKiMii HOHHOTO OOMEHa, YYUThIBAsl YCJIOBHUSA, MPU KOTOPBIX 3TU
peakuuu UAyT 10 KOHIIA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAMTH pEaKUUHU, MOATBEP)KIAIOIINE KaueCTBEHHBIH
COCTaB PpA3JIMYHBIX HEOPraHMYECKHUX BEIIECTB, PAClO3HABAaTh ONBITHBIM NYTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPraHMUECKHUX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUN PaCKpPbIBATh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii TOCPEACTBOM COCTABICHUS 3JIEKTPOHHOTO OanaHca STUX PEeaKIIHii;

c(OPMHUPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMUYECKOH PEaKIH OT
paznuYHbIX (PAKTOPOB; XapakTep CMEIIECHUS XMMHYECKOIO DPABHOBECHS B 3aBUCUMOCTU OT
BHe1Hero Bo3zaeicTus (nmpunuun Jle latense);

c(OpPMHPOBAHHOCTh YMEHHI XapaKTePH30BaTh XUMUYECKHE MPOLIECCHI, JISKAIINE B OCHOBE
MIPOMBIIIJICHHOTO TOJIYYeHHsSI CEpHOM KHCIOThl, aMMHaka, a Takke Cc()OpMHUPOBAHHOCTH
NpeACTaBIeHU 00 OOLIMX HAay4HBIX HNPUHIMIIAX U SKOJIOTHYECKHX MpoOIeMax XUMHUYECKOTO
IIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN TPOBOJIUTH BBIUUCICHHUS C MCHOJIb30BAaHUEM TOHATHUS
«MaccoBas JIONIsl BEIIECTBA B PACTBOpPE», OOBEMHBIX OTHOLICHHH Ta30B NPH XUMHUYECKUX
peakLusix, MacChl BELIECTBAa MU 00bEMa ra30B 10 U3BECTHOMY KOJIMUYECTBY BELIECTBA, MAacCe WU
00BEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, TEIUIOBOTO 3((exTa peakyu Ha OCHOBE
3aKOHOB COXPAaHEHMsI MAaCChl BEILIECTB, IPEBPAILIEHUS U COXPAHEHUS YHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUH COOJIOJATH MPaBWa TMOJb30BAHUS XUMHUYECKOW MOCY/I0N U
1ab0paTOpHBIM 000PYJIOBAaHUEM, a TAK)KE MPaBUIIa OOpaIlleHHs C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSMH TI0 BBIITOIHEHUIO J1a00PAaTOPHBIX XUMUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH TUIAHUPOBATh U BBINOJHATh XUMHUYECKHH SKCIIEPUMEHT
(paznoxeHue NEpOKCHIAa BOJAOpPOJAa B TMPUCYTCTBHM KaTalu3aTopa, OIpPEIENIEHHE Cpelibl
PacTBOPOB BELIECTB C TIOMOIIBI0 YHHBEPCAIBHOTO WHAMKATOPA, BIUSHUE PA3IUYHBIX (PAaKTOPOB
Ha CKOPOCTh XMMHYECKOH peaklMH, peakiMy HOHHOrO OOMeHa, KaueCTBEHHBIE pEeaKkluu Ha
cyabdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS, PELICHHEe KCIEPHUMEHTAIbHBIX
3amay no teMaM «Meramiey U «Hemertamnael») B COOTBETCTBHM C MpaBWJIAMH TEXHUKH
0€30MacHOCTH NP OOPAILEHUH C BELIECTBAMH U J1a00PaTOPHBIM 000pyI0BaHUEM, MIPEICTABISATh



pe3yJbTaThl XUMHUYECKOTO0 3KCIEepUMEHTa B (OpMe 3alUCH YPABHEHUIH COOTBETCTBYIOLIMX
peaxiuii 1 GopMyIHPOBAThH BHIBOJIBI HA OCHOBE ATUX PE3YJILTATOB,;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH AaHAJIM3UPOBATH XUMHUYECKYI0 WH(POPMAIHIO,
MOJIy4aeMy0 U3 pa3HbIX HCTOYHUKOB (CPEACTBa MacCOBOM KOMMYHMKaLUU, IHTepHET U JpyTrHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIIOJaTh MpaBWiIa SKOJIOTMYECKH IeJIeco00pa3Horo
MOBEJECHUS B OBITY W TPYAOBOH MAEITEIBHOCTH B LEISAX COXPAHEHHUS] CBOETO 3J0POBbSI U
OKpY’KaIOIIeW NPUPOIHOM Cpenbl, OCO3HABATh OMACHOCTH BO3JECUCTBHS HA >KUBBIE OPTaHU3MBI
OIpeIeIEHHBIX BEIIECTB, MOHUMAasi cMbIca mokasarens [1/IK, nmoscHATh Ha npuMepax crocoObl
YMEHBIICHHU U IPEJOTBPALLECHNS UX BPEAHOTO BO3JAECHCTBUS HA OPraHU3M YEJIOBEKA;

U1 O0YYaroIuXcsi C OrPaHMYEHHBIMH BO3MOXKHOCTSIMHM 3[0POBbS: YMEHHE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX MO3HAHMUS BEIIECTB M XMMUYECKHX SIBICHUI,

IUIS CIIENBIX ¥ CIIA0OBUIAIINX O0YUaIOIINXCs: YMEHUE UCTI0Nb30BaTh PEbe(HO- TOUCUHYIO
cucreMy obo3Hauenuit JI. bpaiins 1 3anucu xumuueckux Gopmyd.

VYueOHblit man 11 knacca 1 06pa3oBaTenbHbIX YUpexxaeHui oTBoauT 34 yaca (1 yac B
HEJIeNI0) 3a To s o0si3aTenbHoro u3ydeHus DK Ha stamne cpennero (1oJiHOTro) o01ero
o0Opa3oBaHusl.

Ne Tema ABTOpCKast Pabouas
n/n nporpaMmma nporpaMmma
(KoIM4YeCcTBO (KoTMYeCTBO
4acoB) 4acoB)
1 CrpoeHue aTomMa 1 IepUOANYECKUil 3aK0OH | 3 3
J.. Menneneena
2 CrpoeHue BeniecTBa 14 14
3 XUMUYECKUE PEAKIINU 8 8
4 BeitecTBa 1 ux cBolicTBa 9 9
Uroro 34 34
KanengapHo-temaTnyeckoe IiIaHMpPOBaHue.
11 kuace.
Ne Tema ypoka Jlabop | [ara | Ilox | Hudpo | bearo | IIpum
n/n aToOpH | mMpoBeJ | rOTO Bble | POJOB | e4aH
ble eHus BKa | o0pa3o | exeHu ue
pador | ypoka K | BaTejb e
bl, EI'D Hbl€
JAeMOHC pecypc
Tpauu bl
|
Crtpoenue aToma u nepuoandeckuii 3akon /I.1. Menneneena (3 yaca)
1 Broanslii uHCTpyKTaX 110 Th B K1.1 | http://hi
KaOMHETe XUMHH. (1.1. | m.1sept
OCHOBHBIE CBEJICHUS O CTPOCHUE 1) ember.r
aToma. DJIEKTPOHHAS 000JI0YKa. u/
OcoOeHHOCTH CTPOCHUS



http://hi/

QJICKTPOHHBIX 000104€eK MNEPEXOAHBIX
QJICMCHTOB. Op6I/ITaJ'II/I 3C U IID

2 [lepronnueckuii 3aK0H U Hemonc http://hi
[Tepronnueckas cucrema mpayus 1.2 m.lsept
XUMUYECKHX d1eMeHToB J1.1. No | ember.r
Menneneesa JI.O. Ne u/

1

3 [Tonoxxenue Bomopoaa B K http://m
MePUOTNIECKON CUCTEME. 1.2 etodist.]
Bxoasimasi KOHTpoJibHasi paboTa (1.2. | bz.rw/
Nel L,

1.2.3
)
Crtpoenue Bemecta (14 yacos)

4 HNonnas xumuyeckas cBsi3b. Jlemonc K http://m

KoBasnienTHast XuMu4eckas CBs3b mpayuu 1.3 etodist.1
MNe 2-3 (1.3. | bz.ru/
JL.O. Ne 1)
2

5 Mertannuyeckast 1 BOJOPOIHAs Lemonc K http://hi
xumuueckue cBsizu. Equnas npupona | mpayuu 1.3 | m.1sept
XUMUYECKHUX CBSI3CH No 4-5 (1.3. | ember.r

1) u/

6 [Tomumepsl. [TmacTmaccsl, BosiokHa, | [lemonc http://hi

UX MPEACTABUTEIN U IPUMEHEHHE mpayuu m.Isept
No6-8 ember.r
JL.O. Ne v/
3

7 I"a3000pa3HOE cOCTOSTHUE BEIIECTBA. K http://hi
Tpu arperaTHbIX COCTOSIHUS BOJIBI. 1.3 | m.1sept
Oco0EeHHOCTH CTPOCHUS Ta30B (1.3. | ember.r

3) v/

8 [IpakTudeckast pabota Nel. K http://hi
[Tonyuenue, cobupanmue u 1.3 m.lsept
pacno3HaBaHHUE ra3oB (1.3. | ember.r

3) W
http://fu
turedyo
u.ru

9 [Tpumepsl Ta3000pa3HBIX IPUPOIHBIX | /JeMOHC K http://hi
CMecel: BO3yX, MPUPOIHBIH Ta3. mpayus 1.3 m.1sept
3arpsi3HeHue atMoc(epsl Ne 9 (1.3. | ember.r

3) u/

10 [IpencraBurenu ra3oo0pa3HbIX K http://hi
BEIIIECTB: BOJIOPO/I, KUCIOPOI, 1.3 m.1sept
YIJIEKUCIIBIN a3, aMMHUAK, TUJIEH. (1.3. | ember.r
Wx nonyuyenue, cobupaunue, 3) u/
pacro3HaBaHUe

11 Kugkoe cocrosuue BemectBa. Boga. | Jemonc K http://hi
XKecTkocTh BOJIBI M CTIOCOOBI €€ mpayuu 1.3 m.1sept
ycTpaHeHusi. MuHepasibHbI€ BOJIbI Ne  10- (1.3. | ember.r



http://hi/
http://m/
http://m/
http://hi/
http://hi/
http://hi/
http://him.1september.ru/
http://him.1september.ru/
http://him.1september.ru/
http://him.1september.ru/
http://fu/
http://hi/
http://hi/
http://hi/

12 3) u/
JL.O. Ne
4-5

12 Kunkue kpucTamibl 1 KX Jlemonc K http://hi

MIPUMEHEHUE mpayust 1.3 m.1sept
No 13 (1.3. | ember.r
3) u/

13 TBeproe cocTossHUE BELIECTBA. K http://hi
AMopdHBIC TBEp/IbIC BEIIECTBA B 1.3 m.lsept
NPUPOJIE, X 3HAYCHUE U (1.3. | ember.r
MIPUMEHEHHE 3) u/

14 JucniepcHbie cucTemMbl. Kommon bt Ilemonc K http://hi
(30mm u renm). I'pyboaucnepcHbie mpayus 4.1 m.1sept
CHUCTEMBI: IMYJILCUHU, CYCIICH3UH, Ne  14- (4.1. | ember.r
a’p030Ji1 17 2) uw/

JL.O. Ne
6

15 Cocras BenecTBa U cMeceil. 3aKOH K http://m
IIOCTOSIHCTBA COCTaBAa BEIIECTB. 4.1 etodist.l
IIpoMe:kyTOYHBII KOHTPOJIb Nt 2 (4.1. | bz.ru/
3a 1 mosryroaue 2), K

4.3

16 [Tonsitue «nonss». MaccoBast u K http://hi
oObvemHas nonu. [ToBTopHbIit 43 | m.lsept
uHCcTpykTax no Th ember.r

u/
17 Ilomstne «moms». MaccoBas u K http://hi
o0OBeMHas 10U 1.3 m.1sept
ember.r
u/
XuMuueckue peakunu (8 4acon)

18 Peaknum, naynme 6e3 n3MeHeHHs Hemonc K http://hi
cOCTaBa BelllecTBa. AJIIOTPOIHUS U mpayus 1.4 m.1sept
aJJIOTPOIIHBIE BUIOU3MEHEHUS. Ne 26 (1.4. | ember.r
N3omepsr u HU30Mepus JLO. Ne 1) uw/
[ToBTOpHSBII HHCTPpYKTaXK 110 Th 7

19 Peakuuu, nayime ¢ u3MeHEHHEM Lemonc K http://hi
COCTaBa BEILECTBA. mpayuu 1.4 | m.1sept

Ne (1.4. | ember.r
18,19, 2) v/
20, 23,
27,24
JL.O. Ne
8-10

20 CKOpOCTh XUMHUYECKOU PEaKITUU Jlemonc K http://hi
mpayuu 1.4 | m.1sept
Ne 29, (1.4. | ember.r
30, 22, 3) v/

21



http://hi/
http://hi/
http://hi/
http://m/
http://hi/
http://hi/
http://hi/
http://hi/
http://hi/

21 OOpaTuMOCTh XMMHUYECKOM peakiuu | Jlemonc K http://hi
mpayust 14 | m.lsept
No 25 (1.4. | ember.r

4) v/
22 Poib BOZIBI B XUMHUECKOM peakiyu | Jlemonc K http://hi
mpayus 1.4 m.lsept
No 28 (1.4. | ember.r

5) v/

23 ['uaponu3 opraHUYecKuX u Jlemonc K http://hi

HEOPraHMYECKUX COCTMHEHUN mpayuu 1.4 | m.1sept
No3], (1.4. | ember.r
32, 33 7) v/
JL.O.Ne
11

24 OKuCIUTENHHO — Hemonc K http://hi
BOCCTaHOBUTEJIbHBIEC PEAKIIMH. mpayuu 1.4 m.1sept
DnexTponu3 Ne 34, (1.4. | ember.r

35, 36 8) v/

25 OKHUCIUTENBHO — http://hi
BOCCTaHOBHTEIIbHBIE peakuum. m.Isept
DNEKTPOIH3 ember.r

u/
BemectBa u ux cBoiicTa (9 yacon)
26 Mertasisl 1 ux cBoiictBa. Kopposust | Jemonc K2 | http:/hi
METAJLIOB. mpayuu (2.1, | m.1sept

MNe 37, 2.2) | ember.r
38, 39, v/
40, 41,
43, 44
JL.O. Ne
13

27 Hewmerainnsl 1 ux cBOMCTBA. Jlemonc K2 | http://hi
mpayuu (2.3) | m.1sept
Ne 45, ember.r
46 v/

28 Kucnorel Heoprannyeckue u Jlemonc K2 | http://hi

OpraHUYEeCcKUe mpayuu (2.6) | m.1sept
Ne 47, , ember.r
48, 49 K3 |w
JL.O. Ne (3.6)
12

29 OcHoBaHMsI HEOpPraHUYECKUE U JL.O. Ne K2 | http:/hi

OpraHUYECKUe 14, 16 (2.5) | m.1sept
, ember.r
K3 |w
(3.5)
30 Comn Lemonc K2 | http://hi

10



http://hi/
http://hi/
http://hi/
http://hi/
http://hi/
http://hi/
http://hi/
http://hi/
http://hi/
http://hi/

mpayuu
Ne 50,
51
JLO.Ne
15, 17-
18

2.7)

m.1sept
ember.r
o/

31

I'eneTnveckas cBsI3b MEKITY
KJIacCaMH HEOPraHUYECKUX U
OPraHNUYEeCKUX COCTUHEHUHN

Jlemonc
mpayuu
No  52-
53

K2,
K3

http://hi
m.1sept
ember.r
uw/

32

Ilpakmuueckan paboma Ne2.
Pemenue sxcniepruMeHTalbHbBIX 33424
Ha UACHTU(UKAIIUIO OPTAaHUYECKUX U
HEOPraHUYECKUX COCTMHEHUIA

K2,
K3

http://hi
m.1sept
ember.r

3a9
Mast

33

['eneTuyeckas CBSI3b MCXKAY KilacCaMu

K2,

http://m

11



http://hi/
http://hi/
http://m/

HEOPTraHUYECKUX M OPTaHUIECKHX
COoeIMHEHU N
K3 | etodist.l
bz.ru/
34 lToroBoe 3aHsATHE K http://hi
2,K | m.Isept
3 ember.r
v/

IlepeyeHb y4ueOHO — METOAMYECKHX CPEACTB 00y4eHUS

JinTepaTrypa oCHOBHAA JJISI YIUTEJIS

1. Tabpuensn O.C. Xumus. 10 k. — M.: [Ipoda, 2009.
2. T'abpuemnsn O.C. Xumus. 11 k. — M.: Ipoda, 2010.
3. LOP.

CpencrBa 00yueHHsl JIONOJHUTEIbHbIE IS VIUTEs

1. Tabpuensn O.C., Batnuna JLIT.. Xummueckuit sxkcnepumenT B mkose. 10kt —M.: [lpoda,
2015.
http://www.chemnet.ru

2

3 http://www.alhimik.ru

4. http://www.hemi.nsu.ru

5. http://www.chemistry.ru

6 http://webelements.narod.ru

7 http://www.maratakm.narod.ru
8

. http://all-met.narod.ru
9.  http://chem.km.ru
10.  http://experiment.edu.ru
11. http://www.chemistry.ssu.samara.ru
12.  http://school-sector.relarn.ru/nsm/
13.  http://schoolchemistry.by.ru
14.  http://rushim.ru/books/books.htm
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http://hi/
http://www.chemnet.ru/
http://www.alhimik.ru/
http://www.hemi.nsu.ru/
http://www.chemistry.ru/
http://webelements.narod.ru/
http://www.maratakm.narod.ru/
http://all-met.narod.ru/
http://chem.km.ru/
http://experiment.edu.ru/
http://www.chemistry.ssu.samara.ru/
http://school-sector.relarn.ru/nsm/
http://schoolchemistry.by.ru/
http://rushim.ru/books/books.htm

JluTepaTypa ocCHOBHAA AJI 00YYAIOIIMXCS

1. Ta6puensu O.C. Xumus. 10 k1. — M.: [Ipoda, 2009.
lNabpuensu O.C. Xumus. 11 k. — M.: [poda, 2010.

CpejacTBa I0N0JHUTEIbHBIE sl 00YYAI0LIMXCS

http://www.alhimik.ru
http://www.chemistry.ru

http://school-sector.relarn.ru/nsm/
http://schoolchemistry.by.ru

Oo6opynoBanue u npudOpPHI:
OobopynoBanue u npudOpPHI:

Kabuner xumuu ocHaiieH HeoOxoauMbIM obopynoBanueM — 100%.:

MuxkponabopaTtopuu (yHUBEpCaIbHOE OCHOBAHUE, KPBIILIKA, JJOTOK, KACCETa JIBYXbsSpYyCHasl,
KacceTa OJIHOSIpyCHas, KOMIUIEKT 3TUKETOK, Kphllika-kaneiabHuna K@ — 1), npodka co
mmaTesneM, mpooKa MoJIMAITUIICHOBAs, IPOOKa ¢ AepkareneM, ¢piaakon @O, BopoHKa
nabopatopHas B — 56, crakan n1abopaTopHbIii HU3KUI ¢ HOCUKOM, CTaKaH Ja00paTOpHBIH
BMECTHUMOCTH 50 M1, CTIUPTOBKA JJabopaTOpHas MaJiasi, HIAIUHIP MEPHBIH JIA0OPATOPHBINA C
HOCHUKOM BMeCTUMOCTh 50 M1, ajouka CTeKJIsTHHasL, IpoOupKa, HarpeBarTesb Uil IPOOUPOK,
BbIIIApUTENIbHAS [JIACTUHKA, IJIAHIIETKA ¢ SYeiKaMu, IpeAMETHOE CTEKIIO, OHOBOM IKpaH,
TpyOKa ra300TBOJHasI ¢ MPOOKOH, TpyOKa COeIMHUTENbHAS C MPOOKOH, HAKOHEYHHUK
CTEKJISTHHBIN, 32KUM MPOOUPOYHBIN, MUHIIET, KOJIBLIO pa3pe3HOE, JIallKa MeTalIndecKast
IITaTHBA, My(Ta COeIMHUTEIbHAS, CTEPIKEHb METAJUIMYECKOI 0 IITATUBA, (GUIBTP OYMaXKHBIH,
CIMpajb MeJIHas, CIMYKH, KapaHaall Tpadaper.

Xumnueckas 1a00paTopHsi C peaKTUBaAMH.

XUMHUYECKHUE IIpenaparsl.

Bocnurarte/ibHbIe MEPONIPUATUS

e @dopMupOBaHUE €IMHOW BOCHUTATEIBHOM aTMOC(EphI IIKOJBI, KOTOpasi CIOCOOCTBYET
YCHEIIHOW coluaiu3ail U JIUYHOCTHOMY pa3BUTHIO peOeHKa, TMeaarora, poAuTess B
ycnoBusix peanuzanuu ['OC.

e  ®opMupoBaHue OJATOMPUITHBIX YCIOBHI U BO3MOXHOCTEH JJISI TOJTHOIIEHHOTO Pa3BUTHUS
JIMYHOCTH, JUIs1 OXPaHbl 310POBBS U KU3HU JETEH;

o q)OpMI/IPOBaHI/Ie y'CJ'IOBI/Iﬁ NpoABJICHUA W  MOTHBALlUA TBOp‘lCCKOﬁ AKTUBHOCTH
BOCIIMTAHHUKOB B PAa3JIMYHBIX C(i)ean conuaJIbHO 3HAYUMOU JCATCIIBHOCTH,

e Pa3BuTHe cucTteMbl HEMPEPHIBHOTO 00pa30BaHUS; TPEEMCTBEHHOCTh YPOBHEH M CTyNeHEH
o0pa3oBaHus; MOICPKKA UCCIIEOBATETLCKON U TPOSKTHOM IeATEeIHbHOCTH;

e OcBO€HHE M HCIOJNB30BAHME B IPAKTUYECKOM IEATEIBHOCTH HOBBIX IM€1arOrH4ecKuX
TEXHOJIOTHI U METOJIMK BOCIIUTATENIbHOM paboThI;

e PaszButue paznuuHbIX (OPM YUEHHUYECKOTO CaMOYTIPaBICHUSI.
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