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INOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 1Mo XMMHUW Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoir ®eneparumy,
TpeOOBaHUIl K pe3yJbTaTaM OCBOCHHs (QenepalbHON 00pa3oBaTeNbHOM MPOTrpaMMbl CPEIHETO
obmero oo6pazoanuss (POII COO), mnpencraBnenHbix B DenepanbHOM TOCYAAPCTBEHHOM
oOpazoBarensHoM crangapre COO, c yuérom Konnenuuu mnpenogaBaHusi y4eOHOTO mpeameTa
«Xumusi» B 00pa3oBaTelbHBIX opraHusanusx Poccwiickoit denepanuu, pealn3ylomuX OCHOBHBIC
oOpa3oBaTesibHbIe MPOTPAMMbI, U OCHOBHBIX MOJIOKeHUH «CTpaTreruu pa3BUTHUS BOCHUTAHUS B
Poccuiickoit @eaepaunu Ha niepuon 10 2025 rona» (Pacnopspkenue [lpaBurensctea PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY MOJX0/0B K pa3paboTKe MpOrpamMMbl 10 XUMUH, K ONPEACTICHUIO OOIIeH cTpaTerun
0o0y4eHHs, BOCIUTAHUS M Pa3BUTH O00ydalolUXCsA CPeACTBaMH Y4eOHOTo mpenMera «XUMHsD JUIs
10-11 kmaccoB Ha 0a30BOM YpOBHE COCTAaBWIM KOHIeNTyanbHble mojoxkeHus ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJiel, coaep:KaHMsl, pe3yJbTaTOB OOy4deHHs U TpeOOBaHHIl K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

XuMuyeckoe  oOpazoBaHue,  TOJy4yaeMO€  BBIIYCKHHKaMu  0O0IIeo0pa3oBaTeIbHOU
OpraHM3aluy, sBJISETCS HEOThEMJIEMON YacThi0 UX 00pa3oBaHHOCTU. OHO CIYXKHUT 3aBEpILIAOIINM
JTAriOM peaju3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KJIFOYEBBIX IIEHHOCTEH, MPUCYIIHUX
LEJIOCTHOW CHUCTEME XMMHMUYECKOro 00pa3oBaHUS. OJTU LEHHOCTH KacaroTCsl IO3HAHMsI 3aKOHOB
npupobl, GOPMUPOBAHUS MHUPOBO33PEHUS U O0IIEH KyJIbTYphl YENOBEKa, a TAK)KE SKOJIOTHYECKH
000CHOBAHHOT'O OTHOLIEHMSI K CBOEMY 3J0pPOBbIO M IPUPOJHON cperne. Peanmusyercs xumuueckoe
oOpa3oBaHue OOy4YaIOIIMXCS Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs CpPEACTBAMH y4eOHOTO
npeaMera «XUMHUsD», COJIEpKaHUE U MOCTPOECHHUE KOTOPOTO OINPEAEICHbl B MPOrpaMMe MO XUMHHU C
y4é€ToM crienuuKu HAyKH XUMHH, €€ 3HaueHUs B MO3HAHWUU MPUPOJBLl U B MaTepUaIbHOU >KU3HH
oOmiecTBa, a Takxke C y4éToM OOMMX LeNed U MIPUHLUIOB, XapaKTEPU3YIOLUIMX COBPEMEHHOE
COCTOSTHUE CHCTEMBI cpeiHero obiero oopasosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIPaeT 0COoOyI0 pojb B COBPEMEHHOMU
[UBUJIM3AIMN, B CO3JaHUM HOBOW 0a3bl MaTepHalbHOM KynbTyphl. OHa BHOCHUT CBOM BKJIaJ B
(dbopMUpOBaHKE PALIMOHATIBLHOTO HAYYHOI'O MBIIUIEHHUS, B CO3JaHUE IEJIOCTHOTO MpeACTaBIeHUs 00
OKpY’KaloIlleM MHpe KaK O €IMHCTBE MPUPOABI M 4YeJIOBeKa, KOTOpoe (OpMHUpPYETCs B XUMHM Ha
OCHOBE NTOHMMAaHHUSI BEIIECTBEHHOI'O0 COCTaBa OKPY’KAIOLIEro MUPA, OCO3ZHAHMS B3aUMOCBSI3H MEXIY
CTPOEHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTSMU IPUMEHEHUS.

TecHO B3aMMOJEHMCTBYSl ¢ APYTMMHU €CTECTBEHHBIMU HayKaMM, XUMHs cTaja HEOThEMJIEMOM
YaCThl0 MHPOBOM KYJBTYPbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TPyJa U XHU3HH KaKIOro 4JeHa
oOmiectBa. CoBpeMeHHass XMMMsI KaK HayKa coO3uJaTeibHas, Kak HayKa BbBICOKMX TEXHOJOIHMH
HalfpaBlieHa Ha peleHHe INo0aNbHBIX MPoOIeM YCTOWYMBOIO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOMH,
HHEPreTUUECKOH, MUIEBOM, IKOJIOTMYECKON 0€30aCHOCTH U OXPaHBbI 310POBBSI.

B coorBercTBMM ¢ OOmMMMHM HENSIMH W MPUHLIUIAMU cpelHero oOmero obpa3oBaHus
conepxkanue mpeamera «Xumus» (10—11 kmaccel, 0a30BbIil ypOBEHb H3Y4YEHHs) OPUEHTHUPOBAHO
PEUMYIIECTBEHHO Ha OOIIEKYJIbTYpHYIO TIOATOTOBKY OOYYaIOUIMXCs, HEOOXOAMMYI0 UM IS
BbIPa0OTKM MHPOBO33PEHUYECKHX OPHEHTHUPOB, YCIEIIHOIO BKJIOYEHHUS B KHU3Hb COIIMYMa,
POI0JDKeHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEIIOCPEICTBEHHO C XMMHUEH.

CocTaBisiiolmMMHy NpeaMeTa « XUMHUs» SBIsA0TCA 0a30Bble Kypchl — «OpraHudeckasi XUMUSD» U
«O0mas 1 HeopraHuyeckass XMMHsS», OCHOBHBIM KOMIIOHEHTOM COJIEp)KaHUSI KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOIl HayKu: CHCT€Ma 3HAaHUN MO HEOPraHWYEeCKOW XMMHHU (C BKJIIOUYEHHWEM 3HAHUHN U3
oOmielt XumMuM) U opraHuyeckod xumuu. PopMUpoOBaHKWE JAHHON CHUCTEMBbl 3HAHWH NMPHU U3yUYEHUH
npeaMera oOecrneynBaeT BO3MOXKHOCTh PAaCCMOTPEHHS BCErO0 MHOroOOpas3usi BEIIECTB HAa OCHOBE
OOIINX MOHATUHN, 3aKOHOB U TEOPUIA XUMUHU.

Crpykrypa conepkanusi KypcoB — «Opranudeckas xumus» u «OO0Imas u HeopraHudeckas
XUMHA» cHOpMUpPOBaHA B MPOrpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO MOJXOAa K H3YyUYCHHIO
y4eOHOro MmaTepuajsia W OOYCJIOBJIICHAa HMCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUW Ha



OIPENENEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUU BEILIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUM CTPOCHUS OPraHUYECKUX COCAMHEHHH, a TAKXKE
Ha YPOBHE CTEPEOXMMUYECKHX M AJIEKTPOHHBIX MPEJCTAaBICHUA O CTpoeHUH BemiecTB. CBeaeHus 00
U3y4aeMbIX B Kypce BeEUIECTBAX JAKOTCS B PAa3sBUTUUM — OT YIJIEBOJOPOAOB 1O CIOXKHBIX
OMOJIOTMYECKH AaKTUBHBIX COEIMHEHHMH. B Kypce opraHmdeckoidl XHMHUU IOJIy4alOT pa3BUTHE
c(OopMHPOBAHHBIE HA YPOBHE OCHOBHOI'O 00IEro o0pa3oBaHMs MEpBOHAYAIbHBIE IIPEJCTABICHUS O
XUMHUYECKON CBS3M, KJIACCH(PUKAIMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT
UX CTPOEHUS, O XMMUUYECKON PEaKLIHH.

[Ton HOBBIM yrjioM 3peHHsT B IpeaMmere «XuMus» 0a30BOr0 YpPOBHS paccMaTpHBAETCS
U3yYEHHBII Ha YpPOBHE OCHOBHOTO 0O0LIEro o00pa30BaHMs TEOPETUYECKMH MaTrepuan MU
(baKTOJIOTHMUECKUE CBEACHUS O BEIIECTBAX M XMMHUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas ¥ HeopraHumyeckas XUMMs» OOydYarOIIMMCS IPEJOCTaBISIETCS BO3MOXKHOCTh OCO3HATh
3HaYCHUE MEPUOANYECKOI0 3aKOHA C OOIIETEOPETUYECKHX W METOJOJIOTHUECKUX MO3UIUH, TITy0Ke
HOHATh UCTOPUYECKOE U3MEHEHHEe (YHKIMH TOro 3aKoHa — OT 00oOmaromeid 10 0ObsACHSIOMEN 1
MIPOTHO3UPYIOLLIEH.

Envnasg cucrema 3HaHUI O BaXHEHMIIMX BEIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX M
IPUMEHEHUHU, a TaKXKE O XMMUYECKUX PEaKLMIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHHS
jpononsserca B Kypcax 10 wm 11  kmaccoB  aieMeHTaMu  COACpXkKaHMsS, HMEKOIUMU
KYJIbTYpOJIOTHUECKUIT W TPUKIAIHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT TOHUMAaHHUIO
B3aMMOCBSA3M XMMHHU C APYTHMHU HAyKaMH, PaCKpbIBAIOT €€ pOJIb B I03HABATEIBHON U ITPAKTUYECKON
JESITEJIBHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAKEHUS K MPOLIECCY TBOPUYECTBA B 00JACTH
TEOpPUHM M NPAKTHUYECKUX MPWIOKEHUH XUMHUH, IOMOTalOT BBITYCKHUKY OpPHUEHTUPOBATbCS B
OOIIECTBEHHO M IMYHOCTHO 3HAYMMBIX MTPOOIeMax, CBA3aHHBIX C XUMHEH, KPUTUIECKH OCMBICITUBATD
UHPOPMALIMI0O W TMPUMEHATh €€ JUIs IONOJIHEHHWs 3HAHUM, peIleHUs MHTEIIEKTYalbHbIX H
HKCIIEPUMEHTAJIbHBIX MHCCIIEIOBAaTEIbCKUX 3a7ady. B 1enoMm conepkaHue y4yeOHOro mpeamera
«XUMUS» JAHHOTO YPOBHS M3Y4YCHHMs OpPUEHTHPOBAHO Ha (OpPMHpOBaHUE Y OOyYaroluxcs
MHUPOBO33PEHYECKON OCHOBBI Il TOHUMaHuA (uiaocockux uAeH, TaKMX Kak: MaTepuanbHOE
€IMHCTBO HEOPraHMYEeCKOro M OpPraHMYeCKOro MHUpa, OOYCIIOBIEHHOCTb CBOMCTB BEIIECTB HX
COCTaBOM M CTPOCHMEM, IT03HABAEMOCTHb IPUPOJHBIX SBICHUM ITyTEM JKCIEPUMEHTAa U PELICHUs
OPOTHBOPEUYM MEXIy HOBBIMH (akTaMH U TEOPETHUECKUMHM IPEIINOChUIKAMH, OCO3HAHUE POJIH
XUMHUHM B PEIIEHUU 3KOJOTMYECKUX MpoOsieM, a Takke MNpodiieM cOepekeHHs HHEPreTHUECKUX
PECYPCOB, CBIPBS, CO3/1aHUSI HOBBIX TEXHOJOTUI U MaTEpPHAJIOB.

B nnane pemieHus 3aay BOCIUTAHUS, Pa3BUTHSA U COLMAIM3AIMU OOyYarOIIMUXCS MPUHSATHIE
IPOrpaMMOl IO XHMHUHM MOAXOAbI K OIPEIEICHHUIO COJEPKAHUSA U IOCTPOCHMS IMpeaMETa
pelycMaTpuBalOT (OPMUPOBAHHWE YHUBEPCAJIBbHBIX YYEOHBIX JEMCTBHH, HMMEIOIMMUX 0a30Boe
3Ha4YeHUE /IS pa3IMyYHBIX BUJOB JEATEIbHOCTU: PEUIeHUs IMpoOieM, IMOUCKa, aHaIn3a U 00paboTKu
uH(poOpMalMy, HEOOXONUMBIX /JIsi NPUOOpPETEeHMs] OMbITa MPAKTUYECKOM U HCCIeA0BaTEIbCKOM
JEATEIBHOCTH, 3aHUMAIOLLEN Ba)KHOE MECTO B TIO3HAHUH XUMHH.

B mpaxTuke npenojaBaHus XMMUU KaKk Ha ypOBHE OCHOBHOI'O 00Ilero o0Opa3oBaHMsl, TaK U Ha
YPOBHE CpeHEro 001Iero o0pa3oBaHus, IPU OMPEAETICHNUN COJePKATEIBHON XapaKTepUCTUKH IIeTeit
W3y4YEHUs IMpeaMeTa HaIpaBICHUEM NEPBOCTENEHHOM 3HAYUMOCTH TPAaJULHUOHHO NPU3HAETCS
¢opMHpOBaHHE OCHOB XHMHMYECKOW HAayKH Kak o00JacTd COBPEMEHHOTO €CTECTBO3HAHMA,
MIPAaKTUYECKOW JEATEIbHOCTH 4YeJIOBEKa M KAaK OJHOr0 M3 KOMIIOHEHTOB MHMPOBOM KyibTypbl. C
METOJNYECKON TOUKHM 3PEHUS TAKOM MOAXOJ K ONPEACNICHUIO LIeJeH M3YYEeHUs NPEIMETA SIBISIETCS
BIIOJIHE OIIPAB/IaHHBIM.

CorymacHO JaHHOM TOYKE 3pEHMs TJIABHBIMM LEJISAMHM HM3yYEHUs MpeAMeTa «XUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIIOTCSL:

e (opMUPOBaHNE CUCTEMBI XUMHUYECKUX 3HAHUM KaK BaKHEHIIIEH COCTaBIIAIOIICH €CTECTBEHHO-
HaY4YHOI KapTHHBI MUpa, B OCHOBE KOTOPOH JIe)KaT KIFOYEBbIE MOHATHUS, (DyH/IaMEHTaIbHbIE
3aKOHBl M TEOPHHM XHMHH, OCBOCHHE f3bIKA HAYKH, YCBOCHHE W IIOHHMAHHE CYIIHOCTH
JOCTYIIHBIX 000OILIEHUH MHPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C HCTOpHEeH X
pa3BUTHUSA U CTAHOBJICHMUS,



e (QopMupoBaHME W pa3BUTHE NPEACTABICHUN O HAYYHBIX METO/JAX IO3HAHUS BELIECTB U
XUMHUYECKHUX peakuuid, HeOOXOIUMBIX JUIsl MIPUOOPETEHUsI YMEHUI OpUEHTUPOBATHCS B MUPE
BEUIECTB U XMMMUYECKUX SBJICHHUH, HMMEIOIIMX MECTO B IpPHUPOAE, B IMPAKTUUECKOH U
MOBCE/IHEBHOM JKU3HH;

e pa3BUTHE YMEHHUH U CIOCOOOB NESATEIHHOCTH, CBSI3aHHBIX C HAONIOJEHUEM U OOBSICHEHHEM
XUMHYECKOTO DJKCIepUMEHTa, CoOOJIoJeHHeM TmpaBui Oe3omacHoro oOpaileHus C
BELIECTBAMH.

Hapsiny c¢ sTtuM, coaepskaTenbHas XapaKTepUCTHKa LeNed W 3aJad HU3ydyeHHUs NHpeaMmeTa B
IporpaMMe 10 XMMHHM YTOYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHM IIPHOPUTETAMU B
cucteme cpeaHero obmiero oopasoanus. CerofHs B MpernojaBaHUM XUMUU B OOJbILIEH CTENeHU
0THAaETCsl MPEANOYTEHHE MPAKTHYECKOW KOMIIOHEHTE COJepKaHus 00ydeHHs, OpUEHTUPOBAHHON Ha
MOJIFOTOBKY BBIMYCKHHMKA 00I1e00pa3oBaTeIbHON OpraHu3alliy, BiaIeiolero He HabopoM 3HaHUiL, a
(YHKIMOHATIBHON TPAMOTHOCTBIO, TO €CTh CIOCO0AMH ¥ YMEHHUSIMUA aKTUBHOTO TTOJTyYEHUs 3HAHUN U
MPUMEHEHHUS UX B PEAIbHOM JKU3HH JUIsl pEeLIeHHs] TPAKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3THM npU U3yYSHHUH TpeaMeTa « XUMHS» JTOMUHUPYIOIIee 3HaueHHe MproOpeTaroT
TaKHe LU U 33]]a4, KakK:

ajanTanus oOydYaroNIMXCsl K YCIOBHSIM TUHAMUYHO Pa3BHBAIOIIETOCS MHUpPA, (OPMHUpPOBAHKE
MHTEJJICKTYyallbHO  Pa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpPa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY TPUHSATUIO T'PAMOTHBIX PELIEHUI B KOHKPETHBIX JKU3HEHHBIX CHUTYallUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX PUMEHEHHEM,;

(dopMupoBaHUE y 00YyYarOIIMUXCS KIIIOUEBBIX HAaBBIKOB (KIIOUEBBIX KOMIIETEHIMI), UMEIOIINX
YHUBEpCaJbHOE 3HAYCHHE MJISi PA3UYHBIX BUAOB JEATEIBHOCTU: pEIIeHHs] MpoOJieM, IOHUCKa,
aHam3a W 00paboTKM WHGPOpPMAIUU, HEOOXOAMMBIX [UIS TPUOOPETEHHS OIbITa JIEATEIHHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B TO3HAHMM XHUMHHU, a TaKKe s OLEHKH C TO3MIHMA
HKOJIOTMYECKOI O€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX IIPOLECCOB HA OPTaHU3M
YeNoBeKa U MPUPOTHYIO CPEIY;

pa3BUTHE IO3HABATEIbHBIX HHTEPECOB, MHTEIJIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEN
0o0yyaromuxcs: CIOCOOHOCTH CaMOCTOATENbHO NpUOOpeTaTh HOBbIE 3HAHHSA IO XUMHHM B
COOTBETCTBUHU C KU3HEHHBIMH MOTPEOHOCTSIMH, HCIOJIb30BAaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUH JJIsl TIOMCKA M aHaju3a y4yeOHOM M HayuyHO-NOMYJIAPHONM MH(POPMALMU XUMHUYECKOTO
COJIepKaHus;

¢dopMHpoBaHHE U pPa3BUTHE y OOYYArOIIMXCS ACCOLMATUBHOTO M JIOIMYECKOIO MBIIUIEHUS,
Ha0JII0/IaTEIbHOCTH, COOPAHHOCTH, aKKYypaTHOCTH, KOTOPblE OCOOEHHO HEOOXOJMMBbI, B YAaCTHOCTH,
MpH TUIAHUPOBAHUU U MTPOBEIEHUHM XUMHUECKOTO SKCIIEPUMEHTA;

BOCIMTAHUE Y 00y4aroImuxcs yOex1IEHHOCTH B T'yMaHUCTHYECKON HaIllpaBJI€HHOCTH XUMUH, €€
Ba)XHOH POJIM B PELLICHUH TTI00AIBHBIX MPOOJIEM PallMOHAIBHOTO MPUPOJIONI0JIB30BAHUS, TOTIOIHEHHS
HHEPreTUUECKUX PECYPCOB U COXPAHEHHs] HMPUPOJHOTO PAaBHOBECHUS, OCO3HAHHS HEOOXOIWMOCTH
OEepe’)KHOTO OTHOIIEHUS K NPUPOAE U CBOEMY 3/I0pOBbIO, a TakXke IPHOOpPETeHUs OIbITa
MCIIOJIb30BaHUs MOJTYUYEHHBIX 3HAHUN JJIS1 IPUHATHS TPaMOTHBIX PELIEHUN B CUTYallUsX, CBSI3aHHBIX
C XMMUYECKUMU SIBJIICHUSIMHU.

B ydeOHOM TutaHe cpemHero oOmIero 0Opa3oBaHUs TPEAMET «XUMHsS» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeIMETHOMN 00acTu «EcTecTBeHHO-HAYYHBIE ITPEIMETHI».

OO6miee 4yUCIIO YacoB, OTBEAEHHBIX JI H3yYEHUS XUMHUHM, Ha 0a30BOM YPOBHE CpEIHETrO
obmrero oOpa3oBanusi, coctanisier 68 yacoB: B 10 kimacce — 34 vaca (1 gac B Henento), B 11 kiacce —
34 gaca (1 gac B HenemIO).

B pamkax wusyuenus xumuu B 10-11 kmaccax wucnonb3yercst obopynoBanue lLlentpa
00pa3oBaHMs €CTECTBEHHOHAYYHOW M TEXHOJOTUYECKON HampaBieHHOCTeH « Touka pocTay.



COJAEPKAHUE OBYYEHUA
10 KUIIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenMeT opraHMYecKONM XUMHM: €€ BO3HUKHOBEHHUE, PA3BUTHUE U 3HAYCHHUE B IOJIy4CHUU
HOBBIX BEILECTB U MaTepuaioB. Teopus cTpoeHus opranuyeckux coennHeHuit A. M. bytieposa, e€
OCHOBHbIE TOJOXKeHUA. CTpyKTypHbIe (DOpPMyJIbI OpraHMYECKUX BeLIeCTB. ['oMoyiorus, u3oMepus.
XUMHYECKas CBSA3b B OPraHUUYECKUX COCIMHEHUSAX — OJJUHAPHBIE U KPATHBIE CBSA3H.

[IpencraBiaenue o kiaccuukanuu oOpraHMuecKkux BemiecTB. HomeHkiaTypa opraHMyYecKux
COEIMHEHUI (cucTeMaTHYecKas)) U TPUBUAIbHBIE HA3BaHUS BAKHEHIIMX IPEICTaBUTENIEH KIACCOB
OpPraHMYECKUX BEILECTB.

OKCHEpUMEHTAJIHBIE METOJAbl W3Y4YEHMsI BEIECTB M HUX IPEBpAILCHUIN: O3HAKOMIIEHHE C
o0pa3llaMu OpPraHUYecKUX BELIECTB M MaTepualaMd Ha HX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpPraHMYECKUX BELIECTB, HAOJIOJIEHUE U ONMCAHHE JAEMOHCTPALMOHHBIX OINBITOB IO IPEBPAIICHUIO
OpPraHMYECKHX BELIECTB IIPU HArpeBaHuU (IUIaBJICHHUE, OOYIIIMBAaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHbBI: COCTaB M CTPOEHHUE, TI'OMOJIOTMYECKHH psiA. MeraH M 3TaH — MpocTediue
IIPEJICTABUTENIN AJIKaHOB: (PU3NYECKUE U XMMUYECKHE CBOICTBa (peakUMM 3aMEUICHHs] U TOpeHus),
HaXO0XJIEHUE B IPUPOJIE, TOIyYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUHN psal. OTWIEH M NPONWIEH — IMpOoCTeHIIne
IPEJICTAaBUTENIN AJIKEHOB: (U3WYECKUE U XHUMUYECKHUE CBOMCTBA (peakiuu T'MIAPUPOBAHUS,
raJloreHUpOBaHUS, TUAPATALUHU, OKUCIICHHS U OJIMMEpU3alluN ), TOJyYeHHE U IPUMEHEHHE.

Ankanuensl: Oytamuen-1,3 u wmerunOyraguen-1,3: crpoeHue, BaKHEHIIME XUMHUYECKHE
cBo¥icTBa (peakuus noauMmepusanun). [lomyueHrne CHHTETHYECKOro KayduyKa U Pe3HHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHUECKUN psiA. ALETUIEH — MPOCTEHIINN
IpEJCTaBUTENIb AJIKMHOB: COCTaB, CTpOeHHE, (U3NYECKHEe M XUMHMUYECKHE CBOMCTBA (peakuuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIUN, TOPEHUS ), TOJIyY€HNE U IPUMEHEHHE.

Apenbl. beH3on: coctaB, cTpoeHHe, (uU3MYECKME M XUMHMYECKHE CBOMCTBAa (peakuuu
raJIoTCHUPOBAHUS M HUTPOBAHUsA), IMOIY4YEHUE U MPUMEHEHue. Jonyon: cocmas, cmpoeHue,
Quszuueckue u xumuyeckue cC8OUCMBA (peakyuu 2ai02eHUpO8aHUsi U HUMPOBAHUs), NOJYHeHue U
npumenenue.  ToxcnyHOCTb  apeHOB.  ['eHeTMueckas  CBA3b  MEXAY  YIVIEBOJOPOJaMH,
MIPUHAUJIEKANIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpupoaHbIe HCTOUHUKH yTIIeBOA0poAoB. [Iprponnblii ra3 u nonyTHsle HeQTsHBIE ra3zbl. Hedthb
u e€ mnpoucxoxiaenue. CrocoObl mnepepabOTKM HEPTH: MNEPEeroHKa, KPEKUHI (TepMHUYECKHH,
KaTaJduTHueckuil), mupoinus. [IpoxykTel nepepaboTku HEPTH, UX TPUMEHEHHE B IPOMBIIIUIEHHOCTH U
B ObITy. KaMeHHBIN yrojb U IpOAyKTHl €ro nepepadoTKH.

OKCHepUMEHTAJIbHBIE METOJbl W3Y4YEHMsI BEIECTB M HUX MpEBpallleHUuil: O3HAKOMIIEHHE C
o0pa3laMu IUIacTMAacC, KaydyKoB M pe3uHbl, koiekuuu «HedpTtb» u «Yromby, mMoaenupoBaHHe
MOJIEKYJ YTJIEBOJOPOJIOB U TaJOT€HONPOU3BOIHBIX, TPOBEICHUE MPAKTUYECKONW pabOThI: MOJIyYEeHHE
JTUJICHA U U3YyYEHHE €r0 CBOKCTB.

Pacuérnrie 3amaun.

Brruncienuss o ypaBHEHMIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJINYECTBA MCXOTHOTO
BElIeCTBa WM NMPOAYKTa pEeaKIMU 0 U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJIHOTO U3 UCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIVH).

Kucaopoacoaep:xaiue oprannyecKue coeIHHeHus!

[IpenenpHble OAHOATOMHBIE CHUPTHL. MeTaHON M JTaHOJ: CTpPOEHHWe, (QHU3UYECKUe U
XUMHYECKHE CBOWCTBA (peakUMM C AaKTHUBHBIMH MeTajllaMH, TaJOT€HOBOJOpOJIaMHU, TOpEHHE),
IpUMEHeHHEe. BoopoaHble CBA3M MEXy MOJEKYyJaMu CIUPTOB. [leficTBME MeTaHOJa M 3TaHOJIA Ha
OpPraHM3M YEJIOBEKa.

MHOroaToMHbI€ CIUPTHL. DTUIICHIJIMKONIb U TIHULEPUH: CTpOeHHE, (PU3HUecKue U XUMUYECKHe
CBOMCTBA (B3aMMOJICHCTBHE CO IIETOYHBIMU METAJIJIAMU, KAUECTBECHHAsl PEeaKlUs Ha MHOTOATOMHBIE
cnupThl). JlelicTBUe HAa OpraHu3M uenoBeka. [[puMeHenne rimnepyuHa u STUIIEHTJIUKOIISL.




®DeHoJI: CTPOCHUE MOJICKYJIBI, (U3MYECKUE U XMMHUYECKHE CBOWCTBA. TOKCHMYHOCTH (peHoJa.
[Tpumenenue penona.

Anbrerunpl u kemonsi. PopManbAerull, aleTanbIeru/: CTpOCHNE, GU3NIECKUE U XUMUYECKHE
CBOMCTBa (peakUUU OKUCIEHUS M BOCCTAHOBJICHMS, Kaue€CTBEHHBIE pEAKIUHU), IOJYyUYEHHE U
IPUMEHEHHUE.

OmHOOCHOBHBIE TIpe/eNbHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHAs M YKCyCHash KHCJIOTBI:
CTpoeHue, (pu3nuecKkue U XUMHUYECKHe CBOICTBa (CBOMCTBa, OOLIME Ul Kjlacca KHUCJIOT, peaKius
sTepudUKanMM), TOJTy4eHHe W mnpuMmeHeHue. CTeapuHOBass W OJIGMHOBAs KHUCIOTHI  Kak
IPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KMCIIOT. MbUla KaK COJM BBICIIMX KapOOHOBBIX KHUCIOT, X
MOIOLIEE NEUCTBHE.

Crnoxnble 3(hupbl Kak MNPOU3BOJHBIE KapOOHOBBIX KHCIOT. I'Maposn3 ciloHBIX 3(HpPOB.
Kupsl. I'maponus xupos. [IpuMeHeHue xupoB. buosorudeckas poib KUPOB.

VYraeBopl: cOCTaB, KJIacCU(pUKAIM yIrieBOoJOB (MOHO-, IU- U INoaucaxapuzabl). ['moko3a —
NPOCTEHIINKA MOHOCAaXapHJ: OCOOCHHOCTH CTPOSHHSI MOJEKYJbl, (u3nyeckue M XUMHUYECKHE
cBoiicTBa (B3ammojeiicteue ¢ rugpokcuaom meau(ll), okucienne aMMuadyHbIM PacTBOPOM OKCHIA
cepebpa(l), BoccraHOBICHHWE, OpOXKEHHWE TIIOKO3bI), HAXOXKJICHWE B MPHUPOAC, NIPHUMCHEHUE,
6uonornyeckas poib. PoTocunTes. PpyKTO3a KaK H30MEP IITHOKO3bI.

Kpaxman u nemnronosa kak npupojHble mnoiaumepbl. CTpoeHue Kpaxmajia U LEJUIFOJIO3bI.
dusnueckue U XMMUYECKHe CBOWCTBA KpaxMaia (TMIpoJin3, KaUeCTBEHHAs pEakIHsl ¢ HOJ0OM).

OKCHepUMEHTAJIbHBIE METOAbl HM3YYEHHs BELIECTB M MX NPEBpALICHUI: IpOBENEHUE,
HaOJI0IeHNe U ONMCaHHUEe JIeMOHCTPALlMOHHBIX OMNBITOB: TOPEHHE CIIUPTOB, KAUECTBEHHbIE PEaKIUU
OJIHOATOMHBIX CHHUPTOB (OKHCIeHME dTaHoja okcugoM Meau(ll)), MHOroaroMHBIX CHHPTOB
(B3aumogericteue riunepuHa ¢ ruapokcugom Mmenu(ll)), ampaerumoB (OKUCICHHME aMMHAYHBIM
pactBopoMm okcuna cepedpa(l) u rugpoxkcunom menu(ll), B3aumopeilicTBue Kpaxmajia ¢ HOJOM),
IPOBE/IEHUE NTPAKTUUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHON KUCIIOTHI.

Pacuérnble 3anaum.

Bbruuciienus no ypaBHEHHIO XMMHUYECKON peakluu (Macchl, 00bEMa, KOJUUECTBA UCXOAHOIO
BElIECTBAa WIM NPOAYKTA PEaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOIO U3 UCXOIHBIX
BEIIECTB WU MPOYKTOB PEaKIUH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(OTepHble OpraHUYecKue coequHeHus. PHU3MUecKue U XMMUYECKHe
CBOICTBa aMHHOKHUCIIOT (Ha puMepe TiauiuHa). buonornueckoe 3HaueHne aMMHOKHUCIOT. [lenTuabt.

benkn kak NpUpOIHBIE BBICOKOMOJIEKYJSpHBIE coenuHeHus. IlepBuuHas, BTOpUYHas U
TpeTUYHasi CTPYKTypa OenkoB. XHMHYECKHME CBOICTBa O€NKOB: THUIPOJIM3, JACHATypalus,
Ka4eCTBEHHbIE pEaKIui Ha OEKH.

OKCHepUMEHTAJIbHBIE METO/bl HM3YyY€HHs BELIECTB M MX INPEBpAIlCHUN: HaOloneHue u
OIKCaHHUE JIEMOHCTPALMOHHBIX OINBITOB: JIEHATypals OEIKOB MpPHU HArpEBAaHUM, IIBETHBIE pEaKIUH
OenKoB.

BbicokoMo/IeKyISIpHBIEC COCIUHEHHSA

OcCHOBHbIE TOHATUS XHMMHHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMEp, IOJIHMMEp,
CTPYKTYpHOE 3BEHO, CTEIIEHb MOJIMMEpPU3ALUHU, CPENHA MOJEKyJIsIpHass Macca. OCHOBHBIE METO/BI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — MOJIMMEpU3alysl U MOJMKOHACHC Al

OKCHEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M UX IPEBPALLECHUI: O3HAKOMIIEHHE C
oOpa31amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KayuyKOB.

MexnpeamMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMETHBIX CBS3€d IPU HM3YyYEHWH oOpraHnyeckod xumuu B 10 kmacce
OCYILIECTBIISICTCS Uepe3 MCII0JIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHATUH, TaK U MOHITUH,
SBJISIOIIMXCSI CHCTEMHBIMHU TSI OT/I€TIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IUKJIA.

OO011e ecTeCTBEHHO-HAyUYHbIE MOHSATHUS: SBJICHHE, HAyYHBIH (DaKT, TMIIOTE3a, 3aKOH, TEOPHS,
aHaJINW3, CHHTE3, KIacCUpUKalusi, NEpPUOJUYHOCTb, HaONIOJEHNE, H3MEpPEeHHEe, HKCIEPUMEHT,
MOJIEJTUPOBAHUE.

®dusnka: mMaTepus, dHEPrus, macca, aroM, JIEKTPOH, MOJIEKYJa, SHEPreTUYEeCKUil ypOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSHUE BEIIECTBA, (PU3NUECKUE BETMUMHBI M €IUHUIIBI UX
U3MEpEHUsl.



buonorus: kimerka, opranu3Mm, Ouochepa, oOMEH BEHIECTB B OpraHu3zMe, (OTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, yriIeBOIbl, )KUPbI, (DEPMEHTHI).

['eorpacdusi: MuHepasbl, TOPHBIE IOPO/IbI, MTOJIE3HBIE HCKOMIAEMbIE, TOILTUBO, PECYPCHI.

TexHOJIOTHSI: THINEBbIE TMPOAYKTH, OCHOBHI PAllMOHAILHOTO MUTAHUS, MOIOIINE CPE/ICTBA,
JICKapCTBEHHbIE U KOCMETHYECKHE TMpernaparbl, MaTepuaabl U3 HCKYCCTBEHHBIX M CHHTETHUYECKHUX
BOJIOKOH.

JlaGopaTopHble M MpaKkTHYeCKHe PadoThl ¢ MCNOJIb30BaHUEeM HU(POBOIl JadopaTopuun
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11 KUIIACC

OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBbI XUMHH

XuUMHUECKUH  37eMeHT. AToM. Snpo aroma, UW30TONBL.  DJEKTPOHHAs  00O0JI0YKA.
DHepreTUuecKue ypOBHH, MOIYPOBHU. ATOMHBIE opOuTtamu, S-, pP-, d- amemenTsl. OcoOeHHOCTH
pacripesielieHus] 3JIEKTPOHOB IO OpOHTAIsIM B aroMax 3JEMEHTOB MEPBBIX YETHIPEX IEPHOIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema xuMuueckux dsieMmeHros /[l .
Menneneesa. Cs3p nepruogu4ecKkoro 3akoHa u Ilepuonnyeckoil CUCTEMbl XMMHUYECKUX DJIEMEHTOB
. U. MeHnneneeBa ¢ COBPEMEHHOW TEOpUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHYECKUX JIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX M CIOKHBIX BEIECTB I10 IPyMIaM U
nepuoaaM. 3Haue€HUE MEePUOINYECKOro 3aKOHa B Pa3BUTUU HAYKH.

CrtpoeHnue BeniecTBa. XuMuieckas cBsizb. Busibl XumMuueckoi cBsi3u (KOBaJ€HTHAs HENoJsipHas
U TOJISIpHAsi, MOHHAs, MeTaJuInueckas). MexaHu3mbl 00pa30BaHMs KOBAJIEHTHOW XMMHUYECKOH CBS3U
(oOMeHHBII u JIOHOPHO-aKIETITOPHBIN). Bopopoanas CBSI3b. BaneHTHOCTS.
DneKTpoOTpULATENBHOCTh. CTENeHb OKUCIIEHN. IOHBI: KATHOHBI ¥ aHUOHBI.

BemectBa MONEKYJISPHOIO M HEMOJIEKYJISIPHOIO CTPOEHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BeulecTBa. TUNBl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOWMCTBAa BEIIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTne o0 nucnepcHbBIX cucreMax. VICTMHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas mons
BEILIECTBA B paCTBOPE.

Knaccugukanus HeopraHuueckux coenuHeHud. HoMmeHkmaTypa HEOpraHMYECKHX BELIECTB.
['eHeTnyeckas cBSI3b HEOPraHMUECKUX BEIIECTB, MPUHAUIEKAIINX K PA3IMYHBIM KJIaccaM.

Xumnueckass peakuus. Kraccudukanus XUMHUYECKMX peakIUil B HEOpPraHUYecKo u
OpraHMYeCKON XHMMHHU. 3aKOH COXPAHEHHS MAacChl BEIECTB, 3aKOH COXPAHEHHUS U IPEBpAICHUS
DHEPrUM NIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iMuHbIX (QakTopoB. OOpaTUMBbIE peaKLUU.
Xumuueckoe paBHoBecHe. DaKkTOPBI, BAUAIONIME HA COCTOSHUE XMMUYECKOro paBHOBecHsl. [IpuHimn
Jle larense.

OnexTponuTtnueckass aucconuanus. CuibHble U cinabble 31eKTpoiuThl. Cpela BOAHBIX
pPacTBOPOB BEILIECTB: KUCasi, HEUTpaibHas, IeJ0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

DKCrepuMEHTAIbHBIE METO/Ibl U3YUYEHHUS BEIIECTB U UX MPEBPALEHUI: TeMOHCTpalus TabIul]
«Ilepnonnueckas cucrema xumuueckux snemeHToB [I. M. MenneneeBa», u3ydeHHe Mojeneu
KPUCTAIITMYECKUX PEIIETOK, HaOMIOJeHHEe M ONUCaHHe JIEMOHCTPALMOHHBIX M JIAOOpPaTOPHBIX
OMNBITOB (pa3joKEHUE MEPOKCHAA BOJOPOAA B NPUCYTCTBHM KaTaJlM3aTopa, ONPEICIIEHUE CPEIbI
pacTBOPOB BEIIECTB C IOMOIIBIO YHHUBEPCAJIBHOTO HWHAMKATOpa, pEeaklUWd HOHHOro oOMeHa),
NPOBE/ICHUE TNPaKTHUECKOW paboThl «BriusiHMe pa3nuyHbIX (AaKTOPOB HA CKOPOCTh XUMHYECKOM
peaKkum».

Pacuérnbie 3anaun.

Pacuétbl Mo ypaBHEHMSIM XMMHUYECKUX pEakUUi, B TOM UYUCIE TEPMOXHMUYECKUE PACUETHI,
pacuéThl ¢ UCIIOJIB30BAHUEM TIOHATHUS «MACCOBAs JOJIS BEIIECTBAY.

Heopranuveckasi xumust



Hemeramnbl. [lonoxenne HemeramioB B [lepuoanyeckoil cucremMe XUMUYECKUX JIEMEHTOB /.
. MenpeneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB. PHU3NYECKHE CBOWCTBA HEMETAIIOB. AJIOTPOIHS
HEMeTaJUIOB (Ha MpuUMeEpe Kuciaopoaa, ceprl, pocdopa u yrieposa).

XUMHUYECKUE CBOMCTBA BAKHEHIIIMX HEMETAIUIOB (TaJOTE€HOB, Cephl, a30Ta, (hocdopa, yriiepoaa
U KPEMHHUS) U UX COeIMHEHUN (OKCHUOB, KUCIOPOJICOIEPIKALIUX KUCIOT, BOAOPOIHBIX COCAMHEHU).

IIpuMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX COCUHEHUN.

Meramnel. [lonoxxenue metamioB B Ilepuoanueckoit cucteMe Xxumuyeckux snementos 1. U.
MengeneeBa. OCOOEHHOCTH CTPOSHUS AJIGKTPOHHBIX 000JOYeK aromMoB MeTawioB. Oomue
¢uszndeckue cBorcTBa MeTawioB. CIUIaBbl METAIOB. DJEKTPOXMMHYCCKUN sl HAMPSKECHUH
METaJIOB.

XHUMHYECKUE CBOMCTBA BAKHEHIITUX METAIUIOB (HATPUH, KAJIUW, KaIbIMH, MarHUH, aTFOMAHUMN,
LIUHK, XPOM, JK€JI€30, MEJIb) U UX COCTMHEHUM.

O61ue criocoObl Moay4yeHus: MeTauioB. [IpuMeHeHrne MeTamioB B ObITY U TEXHHKE.

DKCIEepUMEHTAIbHbIE METOJIbI M3YUEHHUs BEIIECTB W MX MPEBpAICHUMN: U3yYeHUE KOJUICKLIUU
«Mertaibl ¥ CIUIaBb», 00pa3llOB HEMETAIIOB, PEUICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4, HaOII0eHUE U
ONKMCAHUE JCMOHCTPAIMOHHBIX M JTAOOPATOPHBIX OMBITOB (B3aUMOJICHCTBUE THIPOKCHIA ATFOMUHHS
C pacTBOpPaMH KHUCJIOT M IIEJIOYCH, KaueCTBEHHbBIC PEaKIIUH Ha KATHOHBI METAJLIOB).

Pacuérnbie 3amaun.

Pacuétel Macchl BemjecTBa win 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BELIECTBA, Macce
UM 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMM BEUIECTB, pacyEThl Macchl (00BbEMA, KOJUYECTBA
BEIIECTBA) MPOAYKTOB PEAKIUU, €CIIH OJJHO U3 BEUIECTB UMEET IIPUMECH.

XuMHus 4 )KU3Hb

Ponp xumuu B obOecriedeHHH SKOJOTHMYECKOM, SHEPreTH4ecKoW U MHIIEBOM 0e30macHOCTH,
pa3BuUTUU MeaUIMHEL. [IoHATHE 0 HAYYHBIX METOJaX IMO3HAHMS BEIIECCTB U XUMHUYECKUX PEAKITUH.

[IpencraBienust 060 OOMIMX HAyYHBIX MPHUHIMIIAX MPOMBIIUICHHOTO MOJyYeHHUs Ba)KHEHIINX
BEIIECTB.

YenoBek B MHpE BEIIECTB W MaTEpHANiOB: BaXKHEHIHME CTPOUTENbHBIE MAaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepuasbl, KpPacKH, CTEKJIO, KEepaMHKa, MaTepHallbl i JJICKTPOHHKH,
HaHOMAaTepHallbl, OpraHNYECKHe U MUHEpaJIbHbIC yI00pEHUSI.

XuMHs 1 3J0pOBbE UETIOBEKA: TIPaBUIa UCIIOJIH30BAHUS JICKAPCTBEHHBIX MPEMapaToB, MpaBuia
0e30MacHOr0 UCTOIb30BaHUS MPENapaToB OBITOBONM XMMHHU B MTOBCEIHEBHOMN KU3HHU.

MexnpeameTHbIe CBSI3H.

Peanuzamnus MexXnpeIMETHBIX CBSI3€H MpPU M3YYEHHH OOIIel M HeopraHudeckoi xumuu B 11
KJIaCCe OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX TMOHSATUU, TaK U
MOHSATUH, SBISAIOMIMUXCSA CUCTEMHBIMU JUISI OTAENIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0me ecTeCTBEHHO-HAYUYHbIE TOHSATHSA: HAY4YHBIN (DaKT, TMIOTE3a, 3aKOH, TEOPHs, aHAJIH3,
CUHTE3, KJIacCHU(PHUKaIUs, IePUOAUYHOCTD, HAOIOIEHUE, IKCIIEPUMEHT, MOJISTHPOBAHUE, U3MEPEHUE,
SIBJICHHE.

®dusnka: marepus, SHEpPrusi, Macca, aroM, OJJIEKTPOH, NPOTOH, HEHUTPOH, HOH, H30TOIl,
pPaauoaKTUBHOCTh, MOJIEKYJIa, JHEPTeTUYECKH YpPOBEHBb, BEIIECTBO, TEJIO, OO0OBEM, arperaTHoe
COCTOSTHUE BEIIECTBa, PU3NYECKUE BEIUYUHBI U €IMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kneTka, opraHusM, dKocucTema, onocdepa, MaKpo- ¥ MUKPOIJIEMEHTbI, BUTAMUHBIL,
0oOMeH BEIIEeCTB B OpraHU3Me.

['eorpadusi: MuHEpasBI, TOPHBIE TOPOJIBI, MTOJIE3HBIE UCKOMIAEMBIE, TOTIITUBO, PECYPCHI.

TexHonmorus:: XMMHUYECKasi MPOMBIIIIEHHOCTb, METAJUTYpPIusi, MPOU3BOJCTBO CTPOUTEIbHBIX
MaTepHayoB, CEJIbCKOXO035HCTBEHHOE MIPOU3BOJICTBO, MUIIEBas MPOMBIIIIJICHHOCTb,
dapmalieBTUUECKass TPOMBIIUICHHOCTh, MPOU3BOJICTBO KOCMETUYECKUX MPErnmapaToB, MPOU3BOJCTBO
KOHCTPYKITMOHHBIX MaTE€PHAJIOB, AJICKTPOHHAS TIPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

JlabopaTopHble U NMpakTHYecKHe PadOThI ¢ UCHOJAb30BaHMEM LHM(ppPoBoil JadopaTopumn
171 MKOJILHUKOB OO0 «Po0uki1a0»



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUSA IITPOI'PAMMBLI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBAHUS K Pe3yJIbTaTaM OCBOSHHUS 00yYaIOIIMMHUCS ITPOrpaMm
cpeanero oOmero oOpa3oBaHus (JIMYHOCTHBIM, METANpeIMETHBIM M HpeaMeTHbIM). Haydno-
METOJIUYECKONW OCHOBOM /17151 pa3pabOTKH IJIAHUPYEMbIX Pe3yJIbTaTOB OCBOCHHS MIPOrPaMM CPEIHETO
00111ero 00pa3oBaHus SBIISIETCS CUCTEMHO-EATEIbHOCTHBIN MOIXO/I.

B cooTBeTcCTBUM C CHUCTEMHO-JESATENBHOCTHBIM TMOJAXOAOM B CTPYKType JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHS MpeaAMeTa «XHUMHUs» Ha YPOBHE CpPEeTHEro oO0IIero oopa3oBaHUs BBIIEIICHBI
CJIETyIOIINE COCTABIISIOIINE:

OCO3HAaHHE OOYYAIOUIMMHUCA POCCHICKONH TpaXTAaHCKOW MICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CaMOOIIPEIEICHHIO;

HaJIMYMe MOTUBAIMH K 00yUeHHIO;

L[EJICHAIIPABJIICHHOE pa3BUTHE BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH HA OCHOBE KIIHOYEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTb M CHOCOOHOCTh OOY4YaIOIIMXCS PYKOBOACTBOBATHCS B CBOCH JAESITEIBbHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH{, [PUCYLIUMHU  LEJIOCTHOM  CHCTEME€ XHUMHUYECKOTrO
o0Opa3zoBaHus;

HaJIMYue MPaBOCO3HAHMSI SKOJOTMYECKON KYJIbTYPbl U CIIOCOOHOCTH CTAaBUTh LIEJIU U CTPOUTH
JKU3HEHHBIE IJIaHbI.

JIMuHOCTHBIE PEe3yIbTAThI OCBOCHUS MPEIMETa « XUMHUSD TOCTUTAIOTCS B €IUHCTBE YUEOHOU U
BOCIIUTATEIbHOW JEATEIBHOCTH B COOTBETCTBUU C TYMaHUCTHUYECKUMH, COLMOKYJIHTYPHBIMHU,
JyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMU U HJ€ajJaMH POCCUMCKOIO TIpakJaHCKOTO OOILEeCcTBa,
OPUHATBIMH B OOIIECTBE HOPMaMU M TPaBUJIAMH IOBEACHHS, CIOCOOCTBYIOIIMMH IPOIEccaM
CaMOIIO3HaHUsl, CAMOPa3BUTHUSl U HPABCTBEHHOI'O CTAHOBJIEHUS IMYHOCTH 00YYarOIIHUXCsl.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MpeaMeTra «XHUMHs» OTpaxarT cHOopMHPOBAHHOCTH
OTbITa MMO3HABATEIbHON M MPAKTUUECKOHN JIeATENbHOCTH O0YyUarolUXcs M0 peaan3aluu MPUHATHIX B
o0111ecTBE 1IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHUS:

OCO3HAaHUSA OOYYAIOIIUMHUCS CBOMX KOHCTHTYIIMOHHBIX TpaB M OOS3aHHOCTEH, YBaXKeHHS K
3aKOHY U NMPaBOMNOPSAKY;

MPEACTABICHUS] O COLUMAJIbHBIX HOpPMax M MPaBWIAX MEXKIUYHOCTHBIX OTHOIIEHHH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOM IESATETBHOCTH IMPH CO3JAaHUU Y4EOHBIX IMPOEKTOB,
pelieHny y4eOHBIX U IT03HABATENbHbBIX 3a/1a4, BHINOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHMMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY M apT'yMEHTHI APYTUX TpU
aHaJIM3€ Pa3IMYHbIX BUJIOB YUEOHOI 1eATENbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

LEHHOCTHOTO OTHOILLIEHUS K UICTOPHUYECKOMY U HAyYHOMY HaclleI0 OT€YECTBEHHON XUMHUU;

YBXEHHSI K MPOIIECCY TBOPUYECTBA B OOJIACTH TEOPUU W MPAKTHUECKOTO MPUMEHEHUS! XUMUH,
OCO3HAHHUS TOTO, YTO JOCTUKEHHSI HAYKHU €CTh Pe3yibTaT JUIUTEIbHBIX HAOIIOACHUM, KPOIOTIUBBIX
AKCIIEPUMEHTAIIbHBIX IOMCKOB, MOCTOSIHHOTO TPyAa YYEHBIX U TPAKTUKOB;

MHTEpeca U MOo3HaBaTeNIbHbIX MOTHBOB B MIOJYYE€HUH U MOCIENYIOUIEM aHaIu3€e HH(OpMaLUU O
NEPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OILIEHMBATh CUTYyallMM, CBSI3aHHBIE C XUMHUYECKHUMH SIBJICHUSIMH, U NPUHUMATD
OCO3HAHHBIE PEUIEHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE IIOBEIEHHWE U IIOCTYNKM CBOMX TOBAapUIIEH C MO3ULIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIKOB;

4) popmMupoBaHUs KYJbTYPbI 310POBbS:

NOHMMaHMUS IEHHOCTEH 370poBOro M 0Oe3omacHoro obOpa3za JKU3HH, HEO0OXOJUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 37J0POBbBIO;



coOnrofeHusI mpaBuil 6€30MacHOTO OOpAICHHS C BEIECTBAMU B OBITY, TOBCETHEBHOMN )KU3HU U
B TPYAOBOH J€ATEIbHOCTH;

NOHMMAaHHMS LIEHHOCTH MPaBHJI MHANBUAYAIBHOTO U KOJJISKTUBHOTO 0€3011aCHOTO TIOBEICHUS B
CUTYaLIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JTIOJICH;

OCO3HAHMS TOCJIEICTBHA W HENPUATUS BPEAHBIX TNPUBBIYCK (YIOTPEOICHHUS AJIKOTOJIA,
HApKOTHUKOB, KYpPEHHUS);

5) Tpy1oBOro BocnuTaHusi:

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEOBATENLCKONH  JESITENBbHOCTH,
0O0IIECTBEHHO MOJIE3HOM, TBOPUYECKOI U APYTUX BUAAX JIEATCIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B pEHICHMH MPAaKTHYEeCKUX 3a7ad COLHUaIbHOU
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY HU3YUYEHHIO Mpodeccuil pa3inyHOro pojaa, B TOM YHCJIEe Ha OCHOBE
MPUMEHEHUS TTPEIMETHBIX 3HAHUH 110 XUMHUU;

YBa)XEHUS K TPYJLy, JIOJSIM Tpyia U pe3yibTaTaM TPYAOBOH AeATEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY HMHIMBHIYabHOW TPACKTOPUU OOpa3oBaHwWsl, OymyIien
npodeccuu U peanusanud COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM JTUYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEH K XMMHH, HHTEPECOB U IOTPEOHOCTEH 00IIecTBa;

6) IK0JI0OrH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH LEIecO00pa3HOro OTHOMICHUS K TPHUPOJC, KaK HCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

NOHMMaHHS TJIO0AJTBHOTO XapakTepa SKOJOTHMYECKHX IPOoOJIeM, BIHMSAHUS SKOHOMHYECKUX
MIPOLIECCOB HA COCTOSTHUE MPUPOIHON U COLUATBHOMN Cpebl;

OCO3HAHMSI HEOOXOTUMOCTH HCIIOJIIb30BAaHMs JOCTIKCHUA XUMHH JJISl PEHICHUS BOIPOCOB
paIoHaIBHOTO MIPUPOIONOIB30BAHUS;

AKTHBHOT'O HENPUATHUS JEHUCTBUN, IPUHOCILIMX BPEIl OKPYKAOLIEH IPUPOJAHOMN Cpelie, yMEHUS
MPOTHO3UPOBATh HEOJIArOMPUATHBIE SKOJOTHYECKHE IMOCIEICTBUS MPEINPUHUMAEMbIX IEHCTBUI U
Npe0TBPALIATh UX;

HaJIM4YMA PAa3BUTOIO SKOJOIMYECKOTO MBIIUICHHS, HKOJOTHYECKOW KyJbTYphl, OIIbITA
NEeSITETPHOCTH ~ DKOJOTMYECKOW  HANpaBICHHOCTH, YMEHHS  PYKOBOJCTBOBAaThCS HUMH B
MO03HABATEJIbHOM, KOMMYHHUKATUBHOW M COIMAIBHOW TNpPaKTHKE, CIIOCOOHOCTH M yYMEHHUS aKTUBHO
MPOTHBOCTOSTH HICOJIOTHH XeMO(POOHH;

7) HeHHOCTH HAYYHOT'O MO3HAHMS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOILLECTBEHHOM MPAKTUKH;

NOHMMaHHS CHenu()UKA XUMHH KaK HayKd, OCO3HaHUS e€ poiau B (OPMHPOBAHUHU
PallMOHATIBHOIO HAYYHOI'O MBILIUIEHHS, CO3JAHUU LEJIOCTHOTO IMpEACTaBIEeHUS 00 OKpY’Karollem
MHUpE KaK O €AWHCTBE MPUPOIBI U YEIIOBEKa, B MMO3HAHUU MPHUPOIHBIX 3aKOHOMEPHOCTEH U pEeIIeHIH
npo0JeM CoXpaHeHHs! TPUPOTHOIO PABHOBECHUS;

yOeKIEHHOCTH B 0COOOH 3HAYMMOCTH XUMHH JUIS COBPEMEHHOW LMBWIM3AalMU: B €€
IYMaHUCTUYECKON HAampaBleHHOCTH M Ba)XHOW pOJM B CO3JaHMM HOBOW 0a3pl MaTepUalIbHOM
KYJBTYpBI, PEIICHHH TJIO0aTbHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS YEIOBEYECTBA — CBHIPHEBOH,
HHEPTreTUYECKOM, MUIIEBOM U IKOJIOTHYECKON 0€30MacHOCTH, B pa3BUTUH MEIUIIMHBI, 00ecreueHIH
YCIIOBHI YCIIEIIHOTO TPY/AA U KOJOTHYECKH KOM(MOPTHOH JKU3HU KaXKIOTO WieHa 00IIecTBa;

€CTeCTBEHHO-HAYYHOM  TIpaMOTHOCTHU: TOHMMAHUS  CYIIHOCTH  METOAOB  IO3HAHMS,
UCTIONIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH WCIIOJIb30BaTh TOJydaeMble 3HAHHS IS
aHanu3a U OOBSICHEHUS ABJICHUN OKPY’KAIOIIEro MUpa U MPOUCXOAALINX B HEM M3MEHEHHUH, YMEHUS
nenaTh 00OCHOBAHHBIE 3aKJIFOUYEHUS HA OCHOBE HAYYHBIX (JAKTOB M MMEIOIUIMXCS JAHHBIX C IEJBIO
MOJy4YEeHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIEHO WCIONB30BaTh XUMHUYECKHE 3HAHUS IS pEIIeHHUs MpooOiieM B
peaNbHBIX KU3HEHHBIX CUTYAIHIX;

MHTEpeca K O3HAHUIO M UCCIIEA0BATENILCKON eSITeTbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEMpPEphIBHOMY OOpa3oBaHUI0O M caMo00pa3oBaHUIO, K
AKTHBHOMY IOJIyY€HHIO HOBBIX 3HaHUH MO XUMHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TpyJa B Pa3InYHbIX chepax mpodhecCuOHATHHON e TeIbHOCTH.



METANPEJMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3yabTaThl OCBOEGHUSI YUEOHOro mpeaMera « XUMHUsD Ha YPOBHE CPEIHEro
o011ero o0pa3oBaHUs BKITFOYAOT:

3HauyuMble [UIsi  (OPMHUPOBAHUS MHPOBO33PEHHS OOYUYaAIOUUXCS MEKIUCIUILIMHAPHbBIE
(MeXTpeIMeTHBIC) OOIEHAYYHBIC MOHSATHS, OTPAKAIOIINE IIETIOCTHOCTh HAYYHOW KapTUHBI MUpPA H
cnenuuKy METOAOB IO3HAHMS, HCIIOJIb3YEMbIX B E€CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
9HEprus, BICHHUE, MPOIeCcC, CUCTEMa, HAYYHBIH (aKT, MPUHITHI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCcCclleZloBaHNe, HAOII0IeHIE, U3MEPEHHE, IKCIIEPUMEHT U ApYyTHUE);

yYHUBEpCaJIbHbIC y4eOHBbIC NEWCTBUs (ITO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJISTHBHBIC),
obOecnieunBaromue (GopMupoBaHue (PYHKIMOHAIBHON TI'PaMOTHOCTH W COIMAIBHON KOMIIETEHIIMH
00yyJaromuxcs;

CIIOCOOHOCTh oOy4aromuxcst HCIIOJIb30BATh OCBOCHHBIE MEXTUCIUIUIMHAPHBIE,
MHUPOBO33PECHUYECKUE 3HAHUS U YHUBEPCAIbHbBIC YUCOHBIE ACUCTBHS B TIO3HABATEILHOM M COLMATBHON
MPaKTHKE.

MeranpeaMeTHble  pe3yNbTaThl  OTPAKAIOT  OBIAJCHHE YHUBEPCAIBHBIMU  y49eOHBIMU
MO03HABATEIIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJISATUBHBIMH JIEHCTBUSMHU.

OBRJ1ajieHHe YHHBEPCAJbHBIMU YU€OHBIMHU MO3HABATEILHBIMH 1€ CTBUIMMU:

1) 6a3oBble JJOornYecKue AeHcTBHS:

CaMOCTOSITENIbHO ~ (OPMYJIMPOBATh W aKTyaJM3UpOBaTh NpoOJeMy, BCECTOpDOHHE &
paccMaTpuBaTh;

OTPEACIATh IICNIM JICATEIBPHOCTH, 3aJlaBas TapaMeTpbl W KPUTCPUU WX JTOCTHIKEHUS,
COOTHOCHUTD PE3yJIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IENISIMU;

UCIIOJIb30BaTh TIPH OCBOCHUM 3HAHUN TPUEMBI JIOTHYECKOTO MBIIIICHUS — BBIJCIATH
XapaKkTepHble MPU3HAKM TOHITHA ¥  yCTaHABIMBaTh WX  B3aMMOCBS3b, HCIOJIB30BaTh
COOTBETCTBYIOIIHE MOHITHS TSI OOBSICHEHUS OT/ICTBHBIX (PAKTOB U SBIICHUMH;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIaCCU(UKALIUY BEUIECTB U XMMHUECKHUX PEaKIIHii;

YCTaHABIIMBATh IPHYUHHO-CJICICTBEHHBIC CBSI3U MKy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTMYECKUE paccykIeHus (MHAYKTUBHBIE, EIyKTHBHBIC, TI0O aHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH M TIPOTHBOPEYHSI B PACCMATPUBAEMBIX SIBICHUSAX, (DOPMYIHUPOBATH BBIBOJBI U
3aKTIOYCHHUS,

MPUMEHSTh B TPOIECCE TO3HAHMS, HUCIOJIb3yeMble B XHMHU CUMBOJIMYCCKUE (3HAKOBBHIC)
MoJieH, MpeoOpa3oBhIBaTh MOJICIbHBIC MPEACTABICHHUS — XMMHUYECKUN 3HAK (CHMBOII) DJIEMEHTA,
XUMHUYecKast popmysia, ypaBHEHUE XUMUYECKOW peaKIuy — IIPH PEIICHUN YIeOHBIX TTO3HABATEIBLHBIX
U TPAKTHYECKHX 3a/la4y, MPUMEHSATh HA3BaHHBIE MOJICNbHBIC MPEJICTABICHUS JJsi BBISBICHHS
XapaKTePHBIX MPU3HAKOB MU3YYaeMbIX BEIIECTB M XUMUICCKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BATENbCKUE eiiCTBHS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMS BEIIESCTB M XUMUICCKUX PEAKITUIA;

dbopMynupoBaTh IeIM W 3a7auyd  UCCIIEJIOBAHMs, HCIOIB30BaTh IOCTaBICHHBIE W
CaMOCTOSITENILHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KA4eCTBE MHCTPYMEHTA IMO3HAHUS W OCHOBBI JUIS
(dbopMUPOBaHUS THUIOTE3HI 10 IPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMH CaMOCTOSITCIBHOTO TUIAHUPOBAHUS M TPOBEJICHUS YUCHUYICCKHX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HaONIOJaTh 3a XOJOM IMPOIECCa, CaMOCTOSITEIHHO
IIPOrHO3UPOBATh €ro pe3yibTar, (GOpMyIHpoBaTh OOOOLIEHUS U  BBIBOJABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIEIOBAaHUS, COCTABISITh OOOCHOBAHHBIH OTYET O MPOJEIAHHON
pabore;

MPHOOPETaTh OMBIT YUCHUYECKOW HCCIEI0BATENbCKOW M MPOSKTHOU NEATEeThHOCTH, IPOSBISAThH
CIIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITEIILHOMY ITOWICKY METOJIOB PEIICHUs MPAKTHICCKUX 3aJ1ad,
MPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS.

3) padora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX UCTOYHHKAX HMH(POpPMAINH (HAYYHO-TIOMYJISIpHAs JTUTEpaTypa
XUMHYECKOTO COJICP)KaHWs, CIHpPaBOYHBIE TOocOOMs, pecypchl HMHTepHeTa), aHAIM3UPOBATH
WH(OPMAIIHIO PA3TTUYHBIX BUIOB U ()OPM MPEIICTABICHHS, KPUTUIECKU OLIEHUBAThH €€ JOCTOBEPHOCTH
Y HEMPOTHUBOPEUHUBOCTH;

dbopMynIupoBaTh 3ampochl W TMPUMEHATh pPA3IUYHBIE METONBI TpPHU TOUCKE U OTOOpe
uH(pOopMali, HEOOXOAUMOI /17151 BBITIOJIHEHUS yUYeOHBIX 33/1a4 ONpeIeIEHHOrO TUIIA;



npuoOpeTaTh OMNBIT HCMOJb30BAHUS HMH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpAaTh ONTHMAJIbHYIO (OpMy NpeAcTaBieHUs HHGPOpPMAIMU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

UCTIOJIb30BaTh HAYYHBIH S3bIK B KAYECTBE CPENICTBA NpU paboTe ¢ XMMHUYECKON HH(pOpMaIHEe:
OPUMEHATh MEXIpeAMETHbIe ((pU3MUecKue M MaTeMaTU4yecKhe) 3HAKM U CUMBOJBI, (OpPMYIIbI,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIIAHOCTH.

OgiaieHHe YHHBePCAJIbLHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:

3aJjaBaTh BOINPOCHI 110 CYLIECTBY OOCYXJIaeMOH TeMbl B XOJ€ Juajora W/WiIM JUCKYCCHH,
BBICKa3bIBaTh ~ UAEU, (HOpPMYyTUpOBaTH CBOM  MPEIUIOKEHUS  OTHOCHTEIBHO  BBIMOJHEHHS
IIPEIUI0KEHHON 3a1a4H;

BBICTYIIaTh C IIPE3CHTALMEH pe3yJbTaTOB II03HABATEJIBHON JEATEIBHOCTH, IOJYyUYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHHUKAMM IIPH BBIIIOJIHEHUM XMMHUYECKOIO dKCIIEPUMEHTA,
NPAaKTUYECKOH paboOTHl MO HMCCIEIOBAHMIO CBOMCTB M3yYaeMbIX BELIECTB, pealM3aluu y4eOHOTro
npoekTa M (QOpMyJIHMpOBaTh BBIBOABI MO pE3yJjbTaTaM MPOBEAEHHBIX MCCIENOBaHUN MyTEM
COIIAaCOBaHUs MO3UIMI B X0/1€ 00CYKIECHUS 1 0OMEHAa MHEHUSIMHU.

OsiaieHHe YHHBEPCAJIBLHBIMHU PeryIssTHBHBIMH ACHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh U OCYIIECTBISATh CBOIO II03HABATEIbHYIO JI€ATEIbHOCTD,
ompenenss e€ LeIM U 3aJayd, KOHTPOJUPOBaTb W IO Mepe HEOOXOJUMOCTH KOPPEKTHpPOBATh
npeJyiaraéMplii  alrOpuT™M JAEUCTBUN IPU BBINOJIHEHUMM YYEOHBIX M MCCIEI0BATENIbCKUX 3ajad,
BbIOMpaTh Haunbosee >PPEeKTUBHBIN CIOCOO MX pelIeHHs ¢ Yy4ETOM IOJIyYE€HHUS HOBBIX 3HAHUH O
BELIECTBaX U XUMUYECKUX PEaKILUAX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHndeckasi XUMUs) OTPaXKaroT:

c(OPMHPOBAHHOCTh TMPEACTABIECHUII O XMUMHUYECKOH COCTaBISIOIIEH €CTECTBEHHO-HAyYHOU
KapTUHBl MHpA, POJIM XUMHUU B TO3HAHUU SBJIEHUN NPUPOAbI, B (OPMHUPOBAHHM MBILUICHUS U
KYJITYpBI IMYHOCTH, €€ (PyHKIIMOHAIBHOW IPaMOTHOCTH, HEOOXOIUMOM [yl peLIeHUs] TPAKTUYECKUX
3aJa4 ¥ dKOJIOTHYECKH 00OCHOBAaHHOTO OTHOLIEHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM cpele;

BIIQJICHUE CUCTEMOM XMMHUYECKUX 3HAHHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIATAOLINE IOHATHUS
(XMMMUYECKUII DJIEMEHT, aToM, OJJIEKTpOHHAas oO0O0JOYKa aroma, MOJIEKYJla, BaJIEHTHOCTb,
ANIEKTPOOTPHULIATEIBHOCTh, XUMHYECKas CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas W
COKpaléHHasi), MOJb, MOJIIpHAsl Macca, MOJIIPHBIA 00BEM, YIJIEpOJHBIM CKeNeT, (PyHKIIMOHATIbHAS
IpyIIa, paauKai, U30Mepus, U30Mepbl, TOMOJIOTUYECKUN P, TOMOJIOTH, YIIE€BOAOPOIbI, KUCIOPOL
U a30TCOAEpXKAINE COCIUHEHHS, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE
COEIMHEHUS); TEOPUH U 3aKOHBI (TEOpHsl CTpOeHMsI oprannyeckux BemectB A. M. Bytneposa, 3akon
COXPAHEHHUs MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUH A3BIK XUMHH; MUPOBO33PEHUECKNE
3HAHMS, JIeKAIIMEe B OCHOBE NOHMUMAHUSA NPUYUHHOCTH U CHUCTEMHOCTH XUMHYECKHMX SIBJICHUH,
(akTOJIOrMUECKUE CBEIECHUS O CBOMCTBaX, COCTaBe, MOJyYEHHUH U O€30MacHOM MCIOJIb30BaHUU
BaXHEHMIIINX OPraHNYeCKUX BEUIECTB B ObITY U MPAKTUYECKON JIeATEIHHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTh YMEHHUI BBISBIATH XapaKTE€pHbIE MPU3HAKU MOHATUH, YCTAaHABIMBATh MX
B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOLIME IOHATHS IPU ONHMCAHUU COCTaBa, CTPOCHHS U
IIPEBPALLCHUN OPraHUYECKUX COCIUHEHNN;

c(OpMUPOBAHHOCTh YMEHHUH HCIIONb30BaTh XHUMHUYECKYIO CHMBOJIMKY J[UIS COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpalEHHOM) (OpMYJT OpraHHYECKUX BEIIECTB U
YPaBHEHUN XMMHYECKUX PEaKIHUH, U3rOTABIMBATH MOJEIN MOJEKYJ OPraHMYECKHX BEHIECTB IS
WJUTFOCTPALIMHY UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

Cc(OPMHPOBAHHOCTh YMEHMH YCTAHABIMBATh IPHHAUIEKHOCTh H3YUCHHBIX OpPraHMYECKHX
BEIIIECTB 110 UX COCTaBYy U CTPOCHUIO K OIPEIeIEHHOMY KJIaCCy/TpyIIe COeANHEHHUH (YTIIeBOIOPOIBI,
KHACJIOPOA M a30TCOJEpXKAllMe COEAMHEHUS, BBICOKOMOJIEKYJIIPDHBIE COEAMHEHUs), JaBaTb MM
Ha3BaHUs Mo cucremarnyeckod HomeHkiarype (IUPAC), a Takxke NpUBOIUTH TpHUBHAJIbHbIC



Ha3BaHUsl OTJEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIEH, NPOIUJIEH, alleTUJICH, STUJICHTJIUKOIb,
runepuH, ¢eHon, QopMalbIerus, aneTalbAeruj, MypaBbUHAs KHUCIOTa, YKCYCHas KHCJIOTa,
OJICMHOBAS KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TTIOK03a, (PPYKTO3a, KpaxMal, eJUTI0JI03a, TIHUIHH);

c(OpMUPOBAHHOCTh YMEHHUS OIpENesITh BUAbl XHUMHUYECKOH CBS3M B OpPraHMYECKUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHUSI TPUMEHSTH TMOJOXKEHHUS] TEOPUU CTPOCHUS OPTaHMYECKUX
BemectB A. M. bytiepoBa i 0OBSICHEHUS 3aBUCMMOCTH CBOMCTB BEHIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3UUECKUE U XUMUYECKHE
CBOICTBa TUNHMYHBIX MpPEICTaBUTENCH Pa3IMYHbIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH,
OTHJICH, TPOIMWICH, aleTWwieH, OyramueH-1,3, merunOyraaueH-1,3, OEH307, METAHON, 3TaHOI,
STUJICHIJIUKOJb, TIUIEpPUH, (EHOJ, aleTaablerui, MypaBbHHas M YKCyCHasi KHUCJOTBI, TJIFOKO03a,
Kpaxmajl, LeJI0J03a, aMUHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATh I'€HETUYECKYIO CBSI3b MEXKIY
HUMH YPaBHEHUSIMU COOTBETCTBYIOIIMX XMMHMUYECKHX PEAKIUMH C HCIOJb30BAHHEM CTPYKTYPHBIX
dopmy;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh MCTOYHUKH YTIIEBOJAOPOTHOTO CHIpbS (HE(TH,
IOPUPOJHBIN ra3, yroyib), CHocoObl MX MNEPepadOTKH M IMPAKTUYECKOE IMPUMEHEHHE NPOAYKTOB
nepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS M0 XUMHUYECKUM YpaBHEHUSM (MacChl,
00BEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA WM MPOAYKTa pEaklMu MO MU3BECTHBIM Macce, 00bEMYy,
KOJIMYECTBY OJHOT'O U3 UCXOAHBIX BELECTB WJIM IPOAYKTOB PEAKIUH);

c(OpMUPOBAHHOCTh YMEHUUW BJaJIeTh CUCTEMOW 3HAHUNH OO0 OCHOBHBIX METOJAaX Hay4YHOTO
MO3HAHUS, UCIIOJIb3YEMBIX B XUMUU TPU U3yYCHUHU BEIISCTB U XUMUYCCKUX SBICHUI (HAOIIIOICHUE,
U3MEpeHHe, HKCIEPUMEHT, MOJCIUPOBAHKE), HCIIOJIb30BATh CUCTEMHbBIE XUMUYECKUE 3HAHHS IS
NPUHATUS PEIICHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYaIlMsX, CBSA3aHHBIX C BEIIECTBAMH U HX
MIPUMEHEHUEM;

c(OPMUPOBAHHOCTh YMEHHI COOJIIOJIaTh MPABHJIA IOJIb30BAHUS XUMUYCCKOW IOCY/ION |
1abopaTopHBEIM O0OpYAOBaHUEM, a TaKXkKe MpaBuiia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMH T10 BBITIOJIHEHHIO JJA0OPATOPHBIX XUMUYECKUX OIIBITOB;

c(OpMUPOBAHHOCTh YMEHUW TMJIAHUPOBATh M BBINONHITH XUMHUYECKUH JKCHEPUMEHT
(mpeBpallleHusT OpraHWYecKUX BEIIECTB NPHU HarpeBaHWM, IOJyYEHHE STHJIEHA U H3yYEHHUE €ro
CBOICTB, KaueCTBEHHBIC PEAKIIMH OPTraHMYECKHX BEIIECTB, JCHATypalus OeNKOB MPH HarpeBaHUH,
L[BETHBIE pEaKIIUU OEIKOB) B COOTBETCTBUU C IIPABMJIAMU TEXHUKU 0€30MaCHOCTHU MPHU OOpAIIEeHUH C
BElIlECTBAMH U  JTA0OpPaTOpPHBIM  O0OpYJIOBaHUEM, MPEJICTABISATh PE3yIbTaThl XHUMHUYECKOTO
HKCIIEPUMEHTa B (hOpMe 3alMCH YPAaBHEHUN COOTBETCTBYIOLIUX peaKIMi U (OPMYIHUPOBATH BHIBOJIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAJIM3UPOBaThb XHUMHUYECKYI0 HH(QOpMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil nudopmarmu, UHTEpHET U APYTUX);

c(OpMHUPOBAHHOCTh YMEHUN COOJII0/IaTh IPABHJIA SKOJIOTMYECKHU 11€JI€CO00Pa3HOT0 MOBEIECHUS
B OBITY W TPYAOBOH JEATEIBHOCTH B IIENAX COXPAHEHHS CBOErO 3/I0POBbSI U OKPYXKAIOLIECH
IPUPOJIHOM Cpellbl, OCO3HAaBaTh OINACHOCTb BO3/AECWCTBUS Ha XUBbIE OPraHU3MbBI OIpeneIEHHbBIX
OpPTaHMYECKUX BEIIeCTB, MOHUMAas cmbica mokazarens [IJIK, moscHATh Ha mpuMepax CHOCOObI
YMEHBIIEHUS U IPEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUTSE OOYUaIONUXCs C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHUE MPUMEHATH 3HAHUS
00 OCHOBHBIX JOCTYMHBIX METOJIaX MMO3HAHUS BEUIECTB U XMMHUECKUX SIBJICHMIA;

JUIS CHENbIX M CIa0OBUIAIMIMX OOYYarOMIMXCS: YMEHHE HCMOJIb30BaTh Pelbe(hHO-TOUCUHYIO
cucreMy o6o3nauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC
[TpenmMeTHBIE pe3ybTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:
c(OPMHPOBAHHOCTh MPEJCTABICHUNA: O XMMHUYECKOW COCTaBIAIOIIEH €CTeCTBEHHO-HAYUHOU
KapTUHBl MHpA, POJM XUMHUU B TO3HAHWUU SBIEHUN NPHUPOAbI, B (OPMHUPOBAHHM MBIIUICHUS U
KYJIbTYpBI IMYHOCTH, €€ (PYHKIIMOHAIBHOW T'PAaMOTHOCTH, HEOOXOIMMOM JJIS pEIIeHUs PAKTHUYECKUX
3aJa4 U HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOI cpejie;



BIIQJICHUE CUCTEMOM XMMHUUYECKHX 3HAHUU, KOTOpas BKIIOYAET: OCHOBOIOJIATAIONINE TMOHSTHS
(XMMUYECKUI 3JIEMEHT, aToM, MU30TOIl, S-, P-, O- 3JEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJa,
MOJTb, MOJISIPHBIH 00BEM, BAIEHTHOCTb, JIEKTPOOTPULIATEIBHOCTh, CTETICHb OKUCIICHHSI, XUMUYEeCKas
CBs3b (KOBaJICHTHAsl, MOHHAs, METaJIM4yecKasi, BOJOpOJIHAs), KpUCTa/NIMyeckass pemiéTka, THUIIbI
XUMUYECKUX PEAKIIMi, pacTBOP, AJIEKTPOIUTHI, HEIJECKTPOIUTHI, HIEKTPOIUTHUECKAsL TUCCOLUALINSA,
OKHUCJIUTEJb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUECKON peaKkIui, XMMUYECKOEe paBHOBECHUE); TEOPUH U
3aKOHBI (TEOpHs BJIEKTPOJUTHYECKOM auccouuanuu, nepuoaumdeckuil 3akon JI. M. Menpeneesa,
3aKOH COXPAHEHUsl MACChl BEIIECTB, 3aKOH COXPAHEHMS U IMPEBPAIICHUS SHEPIUU MPU XUMUYECKHUX
peaklusixX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3BIK XMMHUHM, MUPOBO33PEHUECKUE 3HAHUS, JIC)KAIIHUE
B OCHOBE IMOHUMAaHHS MPUYMHHOCTH M CHCTEMHOCTH XHMHUYECKHX SIBJICHHH, (pakToIornueckue
CBEIGHUS O CBOWMCTBAaX, COCTaBe, IIOJIy4eHMH U OE30IaCHOM HCIHOJIb30BAHUM BaKHEHIINX
HEOPraHMYECKUX BEIECTB B OBITY U MPAKTUUECKOMN JAESITEIbHOCTH YEeJIOBEKA;

c(OPMUPOBAHHOCTh YMECHHI BBISIBIISITH XapaKTEPHBIC MPHU3HAKU MOHSATHH, YCTaHABIMBATh UX
B3aUMOCB$I3b, UCII0JIb30BaTh COOTBETCTBYIOIINE MOHITHUS IPU ONUCAHUHY HEOPTAHMYECKUX BEIIECTB U
UX MPEBPALLECHUN;

c(OpMHUPOBAHHOCTh YMEHUH HCIONb30BaTh XHUMHUYECKYI0 CHMBOIMKY JJisSi COCTaBIICHUS
(dbopMyI1 BelIeCTB U ypaBHEHHI XUMHYECKHX peaklui, cuctemarniaeckyto HoMeHkinarypy (IUPAC) u
TPUBUAIBHBIE HA3BaHMsI OTIENbHBIX HEOPTaHWYECKUX BEIIeCTB (yrapHbI ra3, yrJeKUCHbIN ras,
aMMUaK, raméHasi U3BeCTh, HeraméHas U3BeCThb, MUThEBAs COJa, MTUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUH OIpEAeNsaTh BAJICHTHOCTb U CTEIEHb OKUCICHHUS XUMHYECKHX
AJIEMEHTOB B COCIMHEHHUSAX PaA3JIMYHOTO COCTaBa, BHUJI XMMHUUYECKOWU CBSI3M (KOBaJEHTHAs, UOHHAs,
MeTaJIJIN4ecKasi, BOJOPOJHAs) B COCAUHEHUSAX, TUIl KPUCTAUIMYECKOW PEIIETKH KOHKPETHOTO
BEIIECTBA (aTOMHas, MOJIEKYJsipHasi, WOHHAs, METaJUIMYecKas), XapakTep Cpeasl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCTMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABJIMBATH MPUHAJICKHOCTh HEOPTaHUYECKUX BELIECTB IO
UX COCTaBy K OIpeNelIEHHOMY KIIAcCy/TpyIllieé COSAMHEHHH (TPOCThbIe BEIIeCTBA — METAJIbl U
HEMETaJUIbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(POTEpHBIE THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUHN PACKpBbIBaTh CMBICH Mepuoaudeckoro 3akona JI. . Mennaeneena
U JIEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIHHYIO i POTHOCTUYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHHMH XapaKTepU30BaTh AJNEKTPOHHOE CTPOEHUE aTOMOB XMMHUYECKHX
anemeHToB 1-4 mepuonoB [lepuoanueckoit cucremsl Xxumudeckux sneMentoB [|. M. Menneneesa,
UCIIONB3YS TIOHATHS «S-, P-, 0-3JIEKTPOHHBIE OPOMTANIN», «IHEPTETUYECKHUE YPOBHH», OOBSICHSATH
3aKOHOMEPHOCTH M3MEHEHHUs CBOWCTB XMMHUUYECKHX JJIEMEHTOB M MX COCAMHEHUH MO MEepuoaaM H
rpynnaM [lepuoanueckoit cucremsl XumMuieckux 3aeMeHToB 1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE XUMHUYECKHE CBOMCTBA
HEOPraHWYECKHUX BEIIECTB PA3TUYHBIX KJIACCOB, MOATBEPKIATh CYLIECTBOBAHUE T'€HETUYECKON CBS3U
MEXIy HEOPraHWUYECKHMMH BEIIECTBAMHU C TIOMOIIBIO YPaBHEHUNW COOTBETCTBYIOIIMX XUMHUYECKHUX
peaKuuii;

c(hOpMUPOBAHHOCTh YMEHHS KIJIACCU(PUIIMPOBATh XMUMHYECKHE PEAKIUH TI0 Pa3IMYHBIM
npu3HaKaM (YHCITy M COCTaBy PEardupyloNINX BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENeHe OKUCIIEHMSI 3JIEMEHTOB, 0OpPaTUMOCTH PEaKIuy, y4acTUIO KaTallu3aTropa);

c(OpPMHUPOBAHHOCTh YMEHHUH COCTaBJIATh YPaBHEHHS pEaKIUW Pa3IUYHBIX THUIIOB, TIOJTHBIE U
COKpami¢HHbIC YPAaBHEHUS PEaKIIMi HOHHOTO OOMEHA, YYUTHIBAs YCIOBUS, TPH KOTOPHIX 3TU PEAKIIUH
UIYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOJUTH PEAKIINH, IMOATBEPIKIAIONINE KAYECTBEHHBIN COCTaB
pPa3IMYHBIX HEOPTraHUYECKUX BEIIECTB, PACMIO3HABATH ONBITHBIM NMYTEM HMOHBI, MPUCYTCTBYIONINE B
BOJIHBIX PACTBOpPAX HEOPTAaHUYECKUX BEIICCTB;

c(OPMHUPOBAHHOCTh YMEHUH pACKpPBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ATUX PEaKIHii;

c(OpPMUPOBAHHOCTh YMEHHI OOBSICHATH 3aBHUCHUMOCTH CKOPOCTH XHUMHYECKOW pEakiuud OT
pPa3IUYHBIX (PAKTOPOB; XapaKTEP CMENIEHUS XUMHYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO
BozeiicTBus (nmpunnum Jle [llarense);

c(OpMUPOBAHHOCTh YMEHHI XapaKTepH30BaTh XHUMHUYECKHE MPOIECCHI, JeKallle B OCHOBE
MPOMBINIJICHHOTO  TOJNy4eHUsI CEPHOM KHUCJIOThI, aMMHaka, a Takke CPOPMUPOBAHHOCTH



npefcTaBieHuid 00 OOIIMX HAayYHBIX MNPHHLUIAX M 3KOJOTHUYECKUX MpoliieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTh YMEHHI MPOBOJUTH BBIYMCICHHUS C UCIOIH30BAHUEM MOHITHUS «MAcCOBast
JI0JIs1 BELIECTBA B PAacTBOpPE», OOBEMHBIX OTHOIIEHUI ra30B IPU XUMHUYECKUX PEAKLUAX, MacChl
BEILlECTBA WM 00bEMA ra3oB 0 MU3BECTHOMY KOJHMUYECTBY BEIECTBA, MAacCEe WM 00BEMY OIHOIO W3
YUYacTBYIOUIMX B PEAaKIMM BELIECTB, TEIUIOBOIO 3((eKTa peakluyu Ha OCHOBE 3aKOHOB COXPaHEHMs
MAaccChl BELIECTB, IPEBPALLECHUS U COXPAHEHUSI SJHEPTUH;

c(OPMHPOBAHHOCTh YMEHUH COOJIIOJaTh IpaBUiia IOJb30BAHUS XHMHYECKOH MOCynol U
71a00paTOpHBIM 00OPYZOBaHMEM, a TAKXKE NpaBHUiIa OOpPAIIEHHs C BEIECTBAMH B COOTBETCTBHUU C
UHCTPYKLHSAMU 110 BBIIIOJHEHHUIO J1a00PATOPHBIX XUMHUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IJIAHUPOBATh M  BBIMNOJHATH XHMHUYECKUHA HKCIEPUMEHT
(pa3noxxeHue NMepoKcuaa BOAOPOAA B IMPUCYTCTBUU KaTaau3aTopa, ONpEAETIeHHUE Cpellbl pacTBOPOB
BEIIECTB C MOMOIIBIO YHHBEPCATHLHOIO MHAWKATOPA, BIMSHHUE PA3MUYHBIX (PAKTOPOB HAa CKOPOCTH
XMMHUYECKON PEeaKLy, peakllui HOHHOro 00MEHa, Ka4yeCTBEHHbIE peaKIMH Ha Cyib(ar-, KapOoHaT- u
XJIOPUJ-AaHUOHBI, HA KATUOH aMMOHMsI, pELICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 0 TeMaM «MeTauib
u «Hemeramnsl») B COOTBETCTBUM C MpaBUIAMHM TEXHUKH O€30MAaCHOCTH MpHU OOpalleHuu ¢
BEUIECTBAMM U  JIaDOpaTOpHBIM  O0OpYJOBaHUEM, NPEICTABISATh PE3YyJbTaThl XHUMHUYECKOTO
JKCHEpUMEHTa B (hopMe 3allUCH YPaBHEHUH COOTBETCTBYIOIIMX peakuuil U GopMyIupoBaTh BbIBObI
Ha OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTE YMEHMH KPUTHUECKH aHAJIU3UPOBAaTh XHWMHUYECKYI HH(POpMALHIO,
M0JIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKaluu, MIHTepHET U Ipyrux);

c(OpPMHPOBAHHOCTb YMEHUH COOJIIOATh MpaBUIIa HKOJOTHUECKH 11e/1eCO00Pa3HOro MOBEACHUS
B OBITY W TPYAOBOH JEATEIHHOCTH B IIENIAX COXPAHEHHS CBOETO 3JI0POBBSI U OKPYKAIOIICH
IIPUPOJHOM Cpelbl, OCO3HABAaTh ONACHOCTb BO3ACHCTBHUS Ha JKUBBIE OPraHHU3MBI OIPEAEIEHHBIX
BelIeCTB, MoHuUMas cmbica nokazatens [IJIK, mosicHsITh Ha mpuMmepax cHnocoObl yMEHbIIEHUS U
IIPEIOTBPALICHNS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHNU3M UYEJIOBEKA;

JUIsl 00y4arolMXcs C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbsI: YMEHUE IPUMEHATH 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METO/AX MO3HAHUS BELIECTB U XUMHUECKUX SBJICHUH;

JUISL CJETIbIX M CIA0OBUIANIMX OOYy4aroUMXCsA: YMEHHE HCIOJIb30BaTh PeElbe(PHO-TOUEUHYIO
cucreMy o0o3HaueHuit JI. bpaiins 11 3anucu Xxumuueckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne n/m HaumeHnoBaHue pa3aesioB ¥ TeM IPOrPaMMbl Komriecrso wacos IeKTpOItiible (UHppOBbLIc)
Bcero KonTposbHble IIpakTHyeckue o6pasoBaTe/ibHbIE pecypehl
padoThI padoThI
Pa3nen 1. TeopeTudeckue 0OCHOBBI OPraHUYECKOH XMMUH
11 [IpeameT opranndeckoi XuMuH. Teoprs CTPOCHHS 3 bubmoreka [{OK
' opraHnueckux coenuuenuii A. M. Bytieposa https://m.edsoo.ru/00ad9ch?2
Hroro no pazaeny 3
Paspgen 2. YrieBogopoasl
2.1 [pene € YIIeBoAopO anka 2 bubmoreia LIOK
. bHBIC YTJICB bl — HBI
peael YHICBOAOPOA g https://m.edsoo.ru/00ad9ch2
99 HenpenenbHble yrineBogopoabl: aJKEHbI, aJKaIueHBI, 5 1 bubmmoreka [HOK
' AJIKHHBI https://m.edsoo.ru/00ad9ch2
2.3 ApoMaTudecKue yTriaeBoI0pO Ikl 2 Bubnmorexa LIOK
' P y S https://m.edsoo.ru/00ad9ch2
54 [IpupoaHbie HCTOUHUKH YTIEBOJOPOJOB U UX 3 bu6imoreka [IOK
' nepepaboTKa https://m.edsoo.ru/00ad9ch?
Hroro no pazzaeny 13
Pazpnen 3. Kuciopoaconep:xanue opranndeckue coeJUHeHUs
butmmoreka [IOK
3.1 C .0 3
fHpTHL. FeHON https://m.edsoo.ru/00ad9ch2
butmmoreka [IOK
3.2 An . Kap6 .C 7 1
paeruasl. KapOoHoBbie kucinoThl. CloxHbBIE 3QUPHI https://m.eds00.ru/00ad9ch?
bu6nmoreka IJOK
3.3 3
YTACBOE https://m.edsoo.ru/00ad9ch2
Uroro no pazaeny 13



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

Paznen 4. A3oTcoaep:kaiye opraHudecKue coexnHeHust

bubmmoreka [JOK
41 A LA .b
MITHEL AAMITHORHCIOTE BT 3 https://m.eds00.ru/00ad9ch2
Uroro no pazgeny 3
Paspnen S. BeicokoMoJieKyIsIpHBbIE COCANHEHUA
bubmmoreka [IOK
A1 II .K .B 2
> HACTNACERL, RAYHYI, Botowda https://m.eds00.ru/00ad9ch2
Uroro no pazaeny 2
OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

11 KJIACC

Ne i/

HaunmeHoBaHue pa3ieJioOB U TEM IPOrpaMmbl

KoanyecTBo yacoB

DJiIeKTpoHHBIe (IU(pPOBHIE)

Bcero KonTpoubnbie IIpakTHyeckune o0pa3oBaTe/ibHbIe PECypPChI
padoThI padoThI
Pasnen 1. TeopeTuueckue 0OCHOBbLI XMMHHU
L1 eprommecrsn crctova ximmccxix syewerron 2L 3 Bumotera LIOK
Meriencesa https://m.edsoo.ru/00ad9ch2
1.2 CtpoeHue BemecTBa. MHOrooOpasue BEIecTB 4 ]h;tl/tISSJ,I'I;I/(r)T:eeIEiaSEOOrILf/OO ad9ch?
Bu6nmoreka IJOK
13 XHUMHHCCKHE peakiu 6 . ! https://m.edsoo.ru/00ad9ch2
bubmuoreka LIOK
Hroro no pasneny 13 https://m.eds00.ru/00ad9ch?2
Pasnen 2. Heopranuueckasi xXumus
bubmuoreka IIOK
2.1 Merait 6 . https://m.edso0.ru/00ad9ch?2
bubmuoreka IIOK
2.2 Hemeranb: 9 1 . https://m.edsoo.ru/00ad9ch2
bubmoreka IIOK
2.3 CBs13p HEOPraHUYECKUX M OPTAaHMYECKUX BEIIECTB 2 https://m.eds00.ru/00ad9ch?
bubmoreka IIOK
Hroro o paszery 17 https://m.edsoo.ru/00ad9ch2
Paznen 3. XumMus u ;Ku3Hb
Bu6mmoreka IJOK
31 KUMUsL 1 KH3HE 4 https://m.edso0.ru/00ad9ch?2
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 34 2 3



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

KoauuecTBo yacoB

OobopynoBanue

Tema OKa aTa JJIeKTPOHHBIE 1841 OBbIC
n/n » Kontpoabubie  IpakTHueckune A P P Hentpa «Touka
Bcero u3yueHHsi ~ o0pa3oBaTeJbHBbIE pecypchl
padoThI padoThI pocta»
[Ipenmer opranudeckoi Xumun, eé Bubnmuorexa LHOK Uudposas
1 1 71abopaTopus 1Mo
BO3HHUKHOBCHHUE, PA3BUTHE U 3HAYCHHE https://m.edsoo.ru/00ad9ch2 M
Teopus cTpoeHNs OpraHUYECKUX
2 coe pI/IHeHIfﬁ A M E TIIEPOBa, €& 1 bubamorera LIOK
A v DYTIEpoBa, https://m.edsoo.ru/00ad9ch?2
OCHOBHBIC TTOJIOKCHHS
[IpencraBnenue o knaccupuKauu
OpPraHUYECKUX BEIIECTB.
3 le)MeHKJ'IaT a (CHI;CTeMaTI/I‘IeCKaSI) u 1 bubamorera LIOK
P https://m.edsoo.ru/00ad9ch2
TPUBUATBLHBIC HA3BAHUS OPTaHUICCKUX
BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 Bbubnuorexa LIOK
TOMOJIOTHYECKUH PsiJ| https://m.edsoo.ru/00ad9ch2
5 MertaH ¥ 3TaH — MpocTenIne 1 Bubmoreka [JOK
MPE/ICTABUTEIH AJIKAaHOB https://m.edsoo.ru/00ad9ch2
bubmuoreka IIOK
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOWCTBA 1
P https://m.edsoo.ru/00ad9ch2
OTUJIEH U NPONUIEH — MpocTeHiine bubnmnorexa [JOK
7 1
MPE/ICTABUTEIH AJIKCHOB https://m.edsoo.ru/00ad9ch2
[Tpaktraeckast pabora Ne 1. nudposast
P P bubmmoreka IIOK Latpp
8 «Ilonmy4yeHne 3TUIEHA U U3yUEHUE €TO 1 1 naboparopus 1o
. https://m.edsoo.ru/00ad9ch2 | ...
CBOMCTB»
Anxanguensl. byraguen-1,3 u
9 e ﬂ6 a ey 1I[3 [Tonydenue 1 bubmiorexa LIOK
Metunoyrtaauen-1,3. [omydenn
yran i https://m.edsoo.ru/00ad9ch2
CHUHTETUYECKOr0 KayuyKa U Pe3UHbI
AJKUHBL: COCTaB U 0COOEHHOCTH
10 CTPOEHUS1, TOMOJIOTHYECKUI s 1 bubamorexa LIOK
p ’ L AR https://m.edsoo.ru/00ad9cb?2
AnteTnneH — IPOCTEHTITHI
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IpEaACTAaBUTEIIb AJIKUHOB

Brluucnenus no ypaBHEHHIO bubnuotexa LIOK
11 .
XUMUYICCKOHN peaKITinu https://m.edsoo.ru/00ad9cb2
12 ApeHsbl: 6€H3011 ¥ TOIYOII. Bu6nnoreka [IOK
TOKCUYHOCTH apEHOB https://m.edsoo.ru/00ad9ch2
I'enetnyeckast cBA3b yIJIEBOIOPO/IOB,
13 MPUHAJICKAIINX K Pa3IMYHBIM Bubmorexa LIOK
pHHaA = P https://m.edsoo.ru/00ad9ch2
KJlaccam
IIpupoaHbIe HCTOUHUKHU
1 YIJIEBOJOPOIOB: IPUPOIHBIN I'a3 U bubmnuotexa LIOK
MOy THBIE HeTSHBIE Ta3bl, HEPTH U https://m.edsoo.ru/00ad9ch2
MPOAYKTHI €€ IepepaboTKH
IIpupoaHbIe HCTOUHUKHU
15 YIJIEBOJOPOAOB: IPUPOIHBIN ra3 u bubnuotexa LIOK
MOy THBIE HETSHBIE Ta3bl, HEPTH U https://m.edsoo.ru/00ad9ch2
MPOAYKTHI €€ IepepaboTKH
KonTponbHas padorta no pazuemny Bu6nmorexa [IOK
16
«YTIEBOAOPOIBI https://m.edsoo.ru/00ad9cb2
17 [IpenenpHBIE OAHOATOMHBIE CITUPTHI: Bubnmnoreka [IOK
METaHOJI U 3TaHoJI. BonopoaHas cBA3b https://m.edsoo.ru/00ad9chb2
MHOroaToMHsbI€ CIIUPTHI: bubnuotexa LIOK
18
STUJIEHIJIMKOJIb U MIMLIEPUH https://m.edsoo.ru/00ad9chb2
@DeHOJI: CTPOCHUE MOJIEKYJIBI,
19 (u3nUecKue 1 XUMHYECKHE CBOHCTBA Bubmworexa LIOK
’ https://m.edsoo.ru/00ad9ch2
MIPUMEHEHHNE
Anbaeruisl: popManbaerun u Bbubaunorexa [IOK
20
arneTanpaerun. AneTon https://m.eds00.ru/00ad9ch?2
OnHOOCHOBHBIE NIPEJIENBHBIC
21 KapOOHOBBIE KHCIIOTBI: MypaBbUHAs U Bubmworexa LIOK
POOHOBBIC KHCIOTRL: MYD https://m.edsoo.ru/00ad9cb2
YKCyCHas
[Ipaxtrueckas padora Ne 2. «CBoiicTBa bubnoreka [JOK Uudposaz
22 naGoparopwus o

pacTBOpa YKCYCHOUM KUCIOTBD»

https://m.edsoo.ru/00ad9ch?2

XUMHH
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CTCapI/IHOBaH " OJICHHOBAs KHCJIOTHI,

23 a ICTABHTE c 1 Bbubnnorexa [JOK
KA TIPCNICTABITEIH BRICIIHX https://m.edsoo.ru/00ad9ch2
KapOOHOBBIX KHCIIOT
24 Mpl1a KaK COJH BBICHIUX KapOOHOBBIX 1 bubmuotexa LIOK
KHCJIOT, KX MOIOILIEE NEHCTBHE https://m.edso0.ru/00ad9ch2
Crnoxxable 23QUPHI KaK MPOU3BOIHBIC
25 KapOOHOBBIX KUCIOT. [ uaposnu3 1 bubamorexa LIOK
p - WP https://m.edsoo.ru/00ad9ch2
CIIOKHBIX 3(HUPOB
Kupsl: Tuaponus, npuMeHeHue, bubmorexa LIOK
26 1
Ouosioruueckas pojb KHUPOB https://m.eds00.ru/00ad9ch2
YrneBoabl: cocTaB, KiaCCH(PHUKAIIHSL.
27 Bakneiiye nmpencTaBuTeNu: TIII0K03a 1 bubamorexa LIOK
e - ’ https://m.edsoo.ru/00ad9ch2
¢bpykTo3a, caxaposa
Kpaxman u nemnrono3a Kak IpupoaHbIe bubnuotexa LIOK
28 1
TOJIMMEPBHI https://m.edsoo.ru/00ad9ch2
KonTponbHas pabora no pazmen
29 <<anpo 0J1CO pe Ka I/ICI; riﬂn}t]{ecme 1 bubamorexa LIOK
flopoicosiepraiie op https://m.edsoo.ru/00ad9chb2
COETMHECHHUS
bubaroreka [TOK
: 1
30 AMHHBI: MCTHIAMHH 1 aHHIHH https://m.edsoo.ru/00ad9ch2
AMMWHOKHUCIIOTHI KaKk aM(pOTepHbIE
31 OpraHn4yeckue COeqUHEHU, UX 1 bubamorexa LIOK
p A ’ https://m.edsoo.ru/00ad9cb2
Ouonoruueckoe 3HaueHue. [lenTuast
39 benku kak nmpupoiHbIC 1 bubmnorexa [JOK
BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUS https://m.edsoo.ru/00ad9cb2
33 OCHOBHBIC TTOHSATHS XUMHUH 1 bubnnorexa [JOK
BBICOKOMOJIEKYJIAPHBIX COETNHEHUN https://m.edsoo.ru/00ad9ch2
OCHOBHBIE METO/IbI CHHTE3a
34 . 1 Bubmmorexa [IOK
BBICOKOMOJIEKYJISIPHBIX COCJUHEHUN. hitps://m.eds0o.ru/00adach?
[InacTmaccel, KaydyKH, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB I10 34

[MPOTPAMME
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11 KJIACC

Ne KoJsnuyecTBo yacoB DeKTpoHHbIe TH(POBHIE OobopynoBanue
Tema ypoka Hdara
n/n Bcero Kourpoabunie | IlpakTuyeckue wsyenns o0pasoBaTesibHbIE Hentpa «Touka
padoThI padoThI pecypcbl pocTa»
1 XUMHYECKUH IJIEMEHT. ATOM. 1 bubnunorexa [JOK
OnexkTpoHHast KOHPUTYpaLus aTOMOB https://m.edsoo.ru/00ad9ch2
[Iepuoauueckuii 3aKoH U
Ilepuoanueckas cucreMa XUMHUYECKUX
2 anemeHnToB JI. 1. MenaeneeBa, ux 1 Bubmorexa LIOK
. . https://m.edsoo.ru/00ad9cb2
CBSI3b C COBPEMEHHOM TeOpHUeil
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOICTB
XUMHYECKUX IJIEMEHTOB U UX
3 COCIMHEHU M0 TpyNIaM U MepUoIaM. 1 bubmuotexa LIOK
3HaueHHE EPUOIUYECKOTO 3aKOHA U https://m.edsoo.ru/00ad9chb2
CHCTEMBI XUMUYECKUX 3ieMeHTOB J[.1.
MenneneeBa B pa3BUTUU HAYKU
Crpoenue BeniecTBa. XUMHUUYECKAs
4 CBSI3b, €€ BU/JIBI; MEXaHU3MBbI 1 Bubmmorexa [IOK
00pa3oBaHMsI KOBAICHTHOH CBSI3H. https://m.edsoo.ru/00ad9ch2
Bonoponnas cBsi3b
BanentHocTs.
5 DIeKTPOOTPHUIIATENBHOCTh. CTeneHb 1 Bbubnmnorexa [IOK
OKHCJIEHUs. BemecTsa MONEKyIsIpHOro https://m.edsoo.ru/00ad9ch2
Y HEMOJIEKYJIIPHOTO CTPOEHUS
IlonsATHE O MUCHIEPCHBIX CUCTEMAX.
6 VcTHHHBIE U KOJIJIOUIHBIE PACTBOPBI. 1 Bubmorexa [IOK
https://m.edsoo.ru/00ad9chb2
MaccoBas 0715 BEIECTBA B pacTBOPE
Knaccudukanus u HOMEHKIATypa
7 HEOPraHWYECKUX COCAUHEHMM. n bubmorexa LIOK
T'eneTuyeckas CBs3b HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9chb2
BEILIECTB, Pa3JIMYHBIX KJIACCOB
8 Knaccngukanus XuMH4eCKUX peakui 1 bubnmnorexa [JOK
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B HEOPTraHUYECKON U OPraHnYeCcKOn
XUMHH. 3aKOH COXPaHEHUS MacChl
BEILIECTB; 3aKOH COXPAaHCHUS U
MIPEBPAIICHAS YHEPTUH TIPH
XUMUYECKUX PEaKIIUIX

https://m.edsoo.ru/00ad9ch2

Ckopoctb peaknuu. OOpaTuMbie

Bbubnnorexa [IOK

9
peaxkuuu. X¥MHUYECKOE PaBHOBECUE https://m.edsoo.ru/00ad9ch2
IIpakTudeckas pabora Ne 1. «Bnusiaue Hudposas
10 a3IMIHBIX (aKTOPOB HAa CKOPOCTH bubmmorexa [IOK nabopaTopus 110
P . P p https://m.edsoo.ru/00ad9ch2
XAUMHUYECKOU PEaKLIUN» XUMHH
DNEKTPOIUTUYECKAS TUCCOIMAIIHS.
TIoHsATHE O BOJOPOAHOM ITOKA3aTene
11 (pH) pacTBOpa. Peakuuu HOHHOTO Brbmorexa LIOK
PR P pa. H https://m.edsoo.ru/00ad9cb2
obOmena. ['unponns opraHnuecKux u
HEOPraHUYECKUX BEILIECTB
OKHUCITUTETLHO-BOCCTAHOBUTEIIBHBIE
12 eakiuu. [TousaTre 00 sIeKTpoIH3e Brbmmorexa [IOK
peaKiu. p N https://m.edsoo.ru/00ad9ch2
pacIuiaBoB U pacTBOPOB COJIEH
13 KonTtponbsnas pabora no paznery Bu6nnorexa [IOK
«TeopeTuueckue OCHOBBI XUMUI https://m.edsoo.ru/00ad9cbh2
MeTaiibl, UX IIOJI0KEHHE B
[Tepuonuueckoit cuCTEME XUMUYIECKUX
anemenToB J[. . MeHieneeBa u bubnuoreka [JOK
14
OCOOEHHOCTH CTPOEHHSI aTOMOB. https://m.edsoo.ru/00ad9cb2
O6mme ¢uznaecKkre CBONCTRA
METaJIOB
Cr1aBbl METAILIOB.
15 DNEKTPOXUMUYECKUAM Psi HANIPSHKECHUM bubmmorexa [IOK
p PR p https://m.edsoo.ru/00ad9cbh2
METAJLJIOB
XUMHUYECKHE CBOMCTBA BAXKHEHUIITHX
16 METaJUIOB (HaTpUi, KaJIi, KaJIbIUHA bubamorexa LIOK
. P > ’ T, . https://m.edsoo.ru/00ad9ch?2
MarHui, aTFOMIHIN ) U UX COSTMHECHMI
17 XuUMHUUYECKue CBOMCTBA XpOMa, MEJIU U bubmmorexa ITOK
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HX COCTMHECHUH

https://m.edsoo.ru/00ad9ch2

XHUMHUUYECKHE CBOMCTBA IIUHKA, JKeJie3a

Bbubnnorexa [JOK

18
1 X COCMHEHUN https://m.edsoo.ru/00ad9cb2
IIpaktraeckas padora Ne 2. "Pemrenne Hudposas
bubaunorexa [JOK 6
19 3KCHEPUMEHTAIBHBIX 337a4 110 TEME nTabopaTtopus 1o
https://m.edsoo.ru/00ad9cb2
«MeTamsm»" XHMHUH
Hewmeramisl, uX MonoxeHue B
20 Tlepronueckoil cucTeMe XUMHUECKUX Bbubnuoteka LIOK
anemenToB JI. 1. MenaeneeBa u https://m.edsoo.ru/00ad9ch2
OCOOCHHOCTH CTPOCHHS aTOMOB
®dusznyeckre CBONCTBA HEMETAJIIOB.
2 AmtoTponusi HeMETaJIOB (Ha MpUMepe Bu6nnoreka [TOK
KHCIIOpoJa, cepsl, pocdopa u https://m.edso00.ru/00ad9ch2
yriepojaa)
XUMHYECKHE CBOMCTBA IaJIOTCHOB, bubaurorexa IJOK
22 .
Cepbl U UX COCTMHEHUI https://m.edsoo.ru/00ad9ch?2
XuMudeckue cBoicTBa a3oTa, hocodpa Butnnoreka [IOK
23 .
U UX COeIUHECHUU https://m.edso0.ru/00ad9ch?2
24 XUMHUYECKHE CBOMCTBA yIIIepoJa, bubanorexa [IOK
KPEMHHUS U UX COSIUHEHUI https://m.edsoo.ru/00ad9ch2
25 IIpuMeHeHre Ba)KHENIINX HEMETAJUIOB Bubanoreka [TOK
Y UX COEIUHEHU https://m.edsoo.ru/00ad9chb2
O00011IeHNE ¥ CUCTEMATHU3aIIUs 3HAHU T
26 o Teme «Hemeramieny. Berancnenus bubamoreka [JOK
110 YPaBHEHUSIM XUMUYECKUX PEaKUi https://m.edsoo.ru/00ad9cb2
1 TEPMOXUMHUIECCKUE PACUETHI
[IpakTuueckas pabora Ne 3. «Peienue Lindposas
27 SKCHEPUMEHTAJIBHBIX 33]1a4 110 TEME bubmmorexa [IOK mabopaTopust o
p A https://m.edsoo.ru/00ad9ch2
"Hemertammsr"» XUMHUH
28 KontposbHast paboTa o Temam BuGmuorexa LIOK
«Metamns»y u «Hemeramib https://m.edsoo.ru/00ad9ch2
Bubmuorexa [TOK
29 Heoprannueckue u opraHudeckue »

https://m.edso0.ru/00ad9cb?2
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KuCIoThl. Heopranuueckue u
OpraHUYeCKUEe OCHOBAaHUS
AmMoTepHbIe HEOPTaHUIECKHE U
30 OpraHu4YeCcKue COCAUHEHMUS. 1 Bbubnmnorexa [JOK
T'eneTnueckas CBs3b HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9ch2
Y OpPraHUYECKUX BEIICCTB
Ponb xumuu B o0ecnieueHuu
3 9KOJIOTUYECKOM, SHEPTeTUYECKON 1 1 bubmmorexa ITOK
MUIIEBO 0€30MaCHOCTH, Pa3BUTHH https://m.edsoo.ru/00ad9ch2
MEIULUHBI
IIpencraBnenus 00 OOMIMX HAYYHBIX
32 HIfI/IHLII/IHaX HpOMLIH_UIeHHOFOy 1 Bubmorexa LIOK
. https://m.edsoo.ru/00ad9chb2
MOJIyYEHUS] BaXKHEHILINX BEIIECTB
33 YenoBek B MUpPE BELIECTB U 1 bu6anorexa [IOK
MaTepualioB https://m.edsoo.ru/00ad9cb2
bubnuorexa [TOK
34 XHMHA 1 310POBBC HelI0BCKa ! https://m.edsc&i.ru/OOadchz
OBHUIEE KOJIMYECTBO YACOB I10 34

ITPO'PAMME
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YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O NTIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

» Xumus, 11 xnacce/ I'abpuensu O.C., OctpoymoB W.I'., Crankos C.A., AKIIOHEpHOE 00IIECTBO
«M3parenscTBO «IIpocBemnienne»

. O.C.I'abpuensa, U.I.Octpoymos, C.A. CrnaakoB "Xumus" 10 kmacc AKIIMOHEPHOE OOIIECTBO
"UznarensctBo "[IpocBemnienue"

1. METOJUYECKUE MATEPHUAJIBI JIJIS1 YYUTEJISA

O.C.l'abpuensn, I'.I".JIpicoBa «Xumust MeTonuueckoe mocobue — 6a3oBblil ypoBeHb» - M.: [Ipoda
0O.C.I'abpuensu, U.I.OctpoymoB, «O01mas XuMusi B TeCTaX, 3aa4ax, ynpakaeHusx. 11 kmace» —
M.: Ipoca

O.C.I'abpuensy, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KoHTposibHBIE ¥ TPOBEPOYHBIE
paboThl kK yueOHHUKY». — M.: [Ipoda

O.C.I'abpuensH, I'.I'.JIsicoBa, A.I'.BBenenckast «Xumus 11 knacc: HacronbHas kaura amst
yuutensi». Yacte 1 — M.: [Ipoda

O.C.I'abpuensn, I'.I".JIsicoa, A.I'.BBenenckas «Xumus 11 xnacc: HacronbHas kaura st
yuutensi». Yacts 2 — M.: JIpoda

O.C.I'abpuensy, [1.B.Pemeros, U.I".OctpoymoBa «3agauu Mo XUMHUH U CIIOCOOBI X peHICHUs» - M.
«JIpoday

B.I'. lenucosa «Xumus 11 kmacc noypounsie miansl mo yueouuky O.C.I'abpuensiaa, I'.I".JIbicoBoi»
- Bonrorpag» Yuurens

M.A.Psa6oBa, Y .FO.Hesckas, P.B.JInako «Tectel mo xumuu 11 kaacey», - M.: Dk3ameH

9. O.C.I'abpuemnsta, N.I'.OctpoymoB « Xumuueckuii skcriepuMeHT B mkoie 11 kmacey; - M.: Ipoda.

2. YYEBHO-METOAMYECKOE OGOPYJOBAHME I10 TOYKE POCTA:

1. Hoyt6yk cepust RIKOR — 1 .
2. Muxpockon rudposoii JIB-113 — 2 .
3. Hudpossie 00pa3oBaTenbHbIE JJAOOPATOPUH JUISI IIKOJbHUKOB. XUMHUS- 2 IIT.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Xumus. Xumudeckas Hayka u oopasoBanue B Poccun. http://www.chem.msu.su/rus

Xumus u XKuzab — XXI Bek http://www.hij.ru

[azeTa «Xumus» 1 cailT 1uis yuutens «5 uny Ha ypok xumum» http://him.1september.ru
AJIXUMUK: caiit JL.IO. Anux6eposoii http://www.alhimik.ru

OCHOBBI XMIMUH: 00pa30BaTeIbHbINA CAUT JUIS IKOJBFHUKOB U CTyAeHTOB http://www.hemi.nsu.ru
Xumus B OTKpbITOM KoJutepke http://www.chemistry.ru

WebElements: onnaitH-cripaBouHUK XUMHUYECKUX dieMeHTOB http://webelements.narod.ru
BupryanbHas xumudeckas mkoia http://maratakm.narod.ru

3annMaTenbHas XuMus: Bce 0 MeTasutax http://all-met.narod.ru

Mup xumuu http://chem.km.ru

Komnekrust «kEcrecTBeHHOHayUYHBIE SKCIIEPUMEHTRD: XuMust http://experiment.edu.ru

XWUMHs 17151 BCeX: MIUTIOCTPUPOBAHHBIE MAaTePHAJIbI 10 00IIeH, OpraHMueCcKOi 1 HEOPraHMUECKON
xumun http://school-sector.relarn.ru/nsm/

DnekTpoHHas OMOIMOTEKa Mo XUMKKU 1 TexHuke http://him.1september.ru

baHk memarorn4eckoro omneita. Metouueckue pa3padoTKH YPOKOB XUMHH COPOCOBCKHX YUUTEICH.
http://www-windows 1251.edu.yar.ru/Russian/ pedbank/soruch/chem/index. html

Xumust: Kostekius MaTepraioB JJisl yIUTENs XUMUAU: TEMaTHYECKHUE TUIAHbI, IPOBEPOYHBIC paOOTHI,
Meua-ypoKu, MaTepraibl onummuain. http://sysmanova.narod.ru
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