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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XUMHH Ha YPOBHE CpPEAHEro 0011ero oopazoBaHus pazpadoTraHa Ha
ocHoBe ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «OO06 obOpa3oBaHuu B
Poccuiickoit ®enepanumn», TpeOOBaHUN K pe3yJbTaTaM OCBOEHUS (eaepanbHON
oOpa3zoBaTeibHON MporpaMmbl  cpeaHero obmero o6pazoBanus (DPOII COO),
npeacraBieHHbIXx B DenepanbHOM TrocyJapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
COO, c yuérom Konuenuuu mnpenogaBaHusi y4yeOHOro mpeaMeTa «XUMHUS» B
oOpa3oBaTenbHbIX opranuzauusix Poccuiickoit denepauuu, peaau3yroluX OCHOBHbBIE
oOpa3oBaTeibHble NPOrPaMMbl, M OCHOBHBIX TMOJIOKeHUN «CTpaTeruu pa3BUTHS
BocnuTaHus B Poccuiickoit denepanuu Ha nepuoxa no 2025 roma» (Pacnopsbxenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJ0B K pa3pabOTKe MPOrpaMMbl M0 XMUMHUH, K ONPEEICHUI0 001en
CTpaTteruu oOy4eHHs, BOCIHUTAHUS U Pa3BUTHUs OOydYaroOIIMXCS CpPEeACTBAMHU y4eOHOTO
npeamera «Xumus» gag 10-11  kmaccoB Ha 0a30BOM ypOBHE COCTaBWJIU
koHuentyanbupie nonoxkeHuss PIOC COO o B3aMMOOOYCIOBIEHHOCTH LEJEH,
cCollepKaHMs, pPE3yJNbTaTOB o00yueHHuss U TpeOOBaHUW K YPOBHIO MOATOTOBKHU
BBIMTYCKHUKOB.

XuMuyeckoe 00pa3oBaHHUE, MOJy4aeMOe BBIMYCKHHUKAMU 00I111€00pa3oBaTeIbHON
OpPraHM3allUY, SBISIETCS HEOTHEMJIEMOM 4YacTblo MX 00pa3oBaHHOCTH. OHO CIIy>KHUT
3aBEepIIAIOIIMM JTaloM pealu3alMd Ha COOTBETCTBYIOLUIEM €My O0a30BOM YpOBHE
KJIFOYEBBIX IIEHHOCTEH, MPUCYIIUX LEJOCTHOM CHUCTEME XMMHUYECKOro 00pa30BaHUS.
OTH HEHHOCTHU KacaloTCs MO3HAHUS 3aKOHOB MPUPObI, ((OPMHUPOBAHUSI MUPOBO33PEHUS
U 00Iel KyJIbTyphbl YEJIOBEKa, a TAKXK€ SKOJOTMYECKHM OOOCHOBAHHOI'O OTHOMICHUS K
CBOEMY 3JI0pOBBIO U TpUPOAHON cpene. Peanmusyercs xumuueckoe oOpazoBaHuE
o0ydJaromuxcs Ha YypOBHE CpeaHero oOIIero o0Opa3oBaHUS CPEACTBAMH YYEOHOTO
npeaMera « XHMHs», COAEPKAHUE U MOCTPOECHHUE KOTOPOIrO OINPEAEIICHBI B MPOrpaMMe
[0 XMUMHUHU C y4ETOM CHEU(PUKN HAYKU XUMHUH, €€ 3HAaUeHUs B MO3HAHUU NMPUPOIBI U B
MaTepuadbHON XU3HU OOIIECTBa, a TaKkKe C y4y€TOM OOIIMX LeNedl M MNPUHIUIIOB,
XapaKTEepU3YIOIHUX COBPEMEHHOE COCTOSTHUE CHUCTEMBI CPEIHETo OOIIero oopa3oBaHus
B Pocculickoit @enepanum.

XUMHS KaK 3JIEMEHT CUCTEMBI E€CTECTBEHHBIX HAyK HIPAEeT OCOOYI pOJb B
COBPEMEHHOW ITMBUJIM3AlUM, B CO3JaHUU HOBOHM 0a3bl MaTepualbHON KynbTypbl. OHa
BHOCUT CBOM BKJIaJ B (OpMHpOBaHME pPALMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHHE 1IEJIOCTHOTO MPEJACTABICHHUA OO0 OKpYXKAalolleM MHUpPE Kak O €IWHCTBE
OpUPOJBI M 4YeNOBeKa, KOoTopoe (opMupyeTcs B XUMHM HAa OCHOBE IOHMMAHUS
BEIIECTBEHHOI'O COCTaBa OKPY’KAIOIIEr0 MHpPa, OCO3HAHMS B3aWMOCBA3U MEXITY
CTPOEHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU TPUMEHEHUS.

TecHo B3aMMOIEWCTBYS C JPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHs cTajia
HEOTHEMJIEMON YaCTbIO MHUPOBOW KYJBTYpbl, HEOOXOIHWMBIM YCIOBUEM YCIHEIIHOIO



TpyJla W SKU3HM Kaxjaoro wieHa oOmectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3ujaTenbHas, Kak HayKa BbICOKMX TEXHOJOTHM HaIpaBlieHa Ha pelieHre r00albHBIX
npoOJjieM yCTOMYMBOTO pa3BUTUS YEJIOBEYECTBA — CHIPHEBOM, DHEPreTUUYECKOM,
MUIIEBON, SKOJIOTHYECKON O€30MaCHOCTU U OXPaHbI 3J0OPOBbSL.

B cootBercTBMUM ¢ OOmMMHU IEASAMU M TPUHIUIAMH CpeIHEro oOIero
oOpaszoBanusi cojepxkanue npeaMera «Xumus» (10-11 xmaccel, 6a30BbI ypOBEHB
M3YUYCHUS) OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYI MOATOTOBKY
o0yyJaromuxcs, HeoOXOAUMYIO0 UM IS BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHENTHOTO BKJIIOYEHUS B JKM3Hb COIMyMa, MPOJOJDKEHUS 00pa30BaHUS B Pa3IMYHBIX
00J1acTsX, HE CBSI3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocrapisitoniuMu -~ npeameTa  «XUMUS»  SBISIOTCS  0a30Bble  KypChl  —
«Oprannueckass xumus» U «OOmas W HeEOpraHWYeckKas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEp)KaHUsI KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOIl HAyKH: cCHUCTEMa
3HAHUW MO HEOPraHMYeCKOW XUMUM (C BKJIIOUCHHEM 3HAHWUW W3 OOIIeH XUMUU) H
oprannyecko xumuu. DopMupoBaHHE JTaHHOW CHCTEMBbl 3HAHUN TpPU H3YYCHUU
npeaMeTa oOecreyuBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOTO00pa3vs BEIIECTB
Ha OCHOBE OOIIMX MOHSATUM, 3aKOHOB M TEOPUN XUMHUH.

Crpyktypa copaepxkanusi KypcoB — «Opranuyeckas xumus» u «OOmas u
HeopraHudeckass XuUMHUS» CQPOpPMHpPOBaHa B TMporpaMMe IO XHMHH Ha OCHOBE
CHUCTEMHOT0 TOJIX0/1a K U3YUYEHHIO y4eOHOTO MaTepuana M 00ycClIOBJIeHa UCTOPUUYECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHUI Ha OMpeNEIEHHBIX TEOPETUUECKUX ypOBHAX. Tak, B
Kypc€ OpraHMYEeCKOW XMMHM BEIIECTBAa PACCMATPUBAIOTCS HA YPOBHE KIACCHUYECKOMU
TEOPHH CTPOCHHSI OPTaHUYECKUX COEAMHEHUM, a TaK)KE HAa YPOBHE CTEPEOXUMHYECKHUX
U DIJIGKTPOHHBIX TPEACTABICHUNA O CTpoeHUHU BemecTB. CBeneHHs 00 HM3y4aeMbIX B
Kypce BEeIIeCTBaX JA0TCs B pPa3BUTUU — OT YIIIEBOJOPOIOB O CIOXKHBIX OMOJIOTHYECKH
AKTUBHBIX COE€AWHEHUW. B Kypce OpraHM4eckod XHWMHUHM TIOJYyYalOT pPa3BUTHE
chopMUpOBaHHBIE HAa YypPOBHE OCHOBHOTO 00IIero o0pa3oBaHUsS I€pBOHAYAIBHBIC
NPEICTABIICHUsI O XWMUYECKOW CBS3HM, KIAaCCU(UKAIMOHHBIX IPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUUYECKOU peaKIuu.

[lon HOBBIM yrJOM 3peHus B TmpeamMere «Xumus» 0a30BOrO  ypOBHSA
paccMaTpWBaeTCsl M3Y4YEHHBI Ha YpPOBHE OCHOBHOTO OOIIEro  0Opa3oBaHUS
TEOPETUUYECKUN MaTepual U (PaKTOIOTHYECKUE CBEICHUS O BEIIECTBAX M XMMHYECKOM
peakiuu. Tak, B 4actHoctH, B Kypce «OOmass W HeOpraHuveckas XUMHUS»
OOyYaroIMMCS TPEJIOCTABIACTCS BO3MOXXHOCTh OCO3HATh 3HAYCHHE IMEPUOIUYECKOTO
3aKOHa C OOIIETEOPETHUYECKUX U METOJOJOTHMYECKUX TMO3ULIMH, TIIyOXKe TMOHATh
HUCTOpUYECKOE W3MEHEHHe (YHKIMIA JTOrO0 3aKkoHa — OT o0oOmarmmen a0
OOBSCHSIONICH M POTHO3UPYIOMIESH.

Ennnas cucrema 3HaHMKA O BaXXHEWINIMX BEIIECTBaX, MX COCTaBE, CTPOCHHUH,
CBOMCTBaX M MPUMEHEHUHU, a TAKKE O XHUMHUYECKUX PEAKUHUSX, UX CYIIHOCTU U



3aKOHOMEPHOCTAX NpOTeKaHus JonoJiHsgeTcs B Kypcax 10 m 11 kiaccoB anemeHTamu
COJIep>KaHMsl, UMEIOIUMU KyJIbTYpOJIOTHUECKUN U MPUKIAJTHON XapaKTep. DTU 3HAHUS
CrOCOOCTBYIOT TOHUMAHMIO B3aMMOCBSI3U XUMUU C APYTUMU HAyKaMH, PACKpbIBAIOT €€
pOJiIb B NO3HABATENbHOM M MPAKTHYECKOW NEATEIbHOCTH YEJIOBEKAa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHUSI K MPOIIECCY TBOpUECTBA B O0JACTH TEOPUH U MPAKTUUECKUX
MPUJIOKEHUN XHUMHH, TOMOTAIOT BBIMTYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO H
JUYHOCTHO 3HAYUMBIX MPOOJIeMaX, CBA3AHHBIX C XUMHUEH, KPUTUUECKH OCMBICIMBATH
MH(pOpMALNIO U MPUMEHSTH €€ JI MOMOJHEHUS 3HAHUHN, PEIICHUS] UHTEIIEKTYaIbHBIX
U DKCHEPUMEHTAJIbHBIX HCCIE0BaTeNIbCKUX 3adad. B 1menoM coaepxanHue ydyeOHOro
npeaMeTa «XUMUs» JTaHHOTO YPOBHS M3YUEHHUSI OPUEHTHUPOBAHO Ha (hOpMUpOBaHHE Y
00y4Yaromuxcs MHUPOBO33PEHUYECKONW OCHOBBI ISl MOHUMAaHUS (UIOCOPCKUX HCH,
TaKMX KaK: MaTepHAIbHOE E€IMHCTBO HEOPraHWYECKOr0 M OPraHUYEeCKOro MHpa,
0OyCJIOBJIEHHOCTh CBOMCTB BEILIECTB HMX COCTAaBOM U CTPOCHHMEM, MO3HABAEMOCTb
IPUPOJIHBIX SBJICHUN MyTEM SKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUYUI MEXKITY HOBBIMU
dakTaMu U TEOPETHYECKUMHM MPEINOCHUIKAMH, OCO3HAHUE POJU XUMHUU B PEHICHUH
HKOJIOTHYECKUX MpoOJieM, a Takke MpoljieM cOepeKeHUsi SHEPreTUYECKUX PECYPCOB,
CBIPbsI, CO37IaHUsI HOBBIX TEXHOJOTUI U MaTEpPUAJIOB.

B nane pemenus 3aa4 BOCIIUTAHMS, PA3BUTHS U COLMAIIU3AIMUA O0YYArOIUXCS
OPUHATBIE MPOrpaMMOM IO XHUMHUM NOAXOJbl K ONPENEIICHHIO COAEpKaHUS U
MOCTPOCHHS MpeIMeTa MpeaycMaTpuBaloT (OPMUPOBAHHE YHUBEPCATBHBIX Y4E€OHBIX
NEUCTBUHM, HUMEIoNMX 0a30BO€ 3HAYEHHE [UJI PA3JIMYHBIX BHJIOB JESTEIBHOCTH:
perieHus mpoOieM, MoucKa, aHanu3a U o0paboTku uWHpOpMaIK, HEOOXOIUMBIX s
OpUOOPETeHHUsT  ONBbITA  MPAKTUYECKOW W HMCCIENOBATEIbCKON  JI€ATeNBbHOCTH,
3aHUMAIOIIIEH BaXKHOE MECTO B TO3HAHUU XUMUHU.

B npaktuke mpenopaBaHusi XUMHUM KakK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs, TaK M Ha YPOBHE CpEIHEro OOIIero oOpa3oBaHUs, MPU OIMPEACICHUN
COZIEpKATEbHOM  XAapaKTEPUCTUKHU 1EJIe HW3y4YeHHs MpeIMeTa HalpaBICHUEM
NEPBOCTEIICHHON 3HAYMMOCTH TPAJAUIMOHHO TMpPHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMUYECKOM HAyKd Kak O0O0JIaCTHU COBPEMEHHOI'O E€CTECTBO3HAHUSA, NPAKTUYECKON
NEATENIbHOCTU YEJIOBEKa U KaK OJHOIO0 M3 KOMIIOHEHTOB MHPOBOM KyibTypbl. C
METOJIMYECKOW TOYKM 3pE€HUS TAKOW IIOAXOJ K ONPEACIICHUIO LEeJIed H3YYEHHUs
MpeaMeTa SBISIETCS BIOJIHE ONPaBJaHHBIM.

CornacHo JaHHOW TOYKE 3pEHHUs TJIABHBIMU LEISIMU HU3Y4YEHHUS MpeaMeTa
«Xumus» Ha 0a3oBoM ypoBHe (10 —11 kJ1.) siBArOTCSA:

e (OpMHUPOBAHUE CHCTEMbl XMMHUYCCKUX 3HAHUN KaK BaKHEHIEH COCTABIISAIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpa, B OCHOBE KOTOPOH JIeKaT KIIFOYEBBIC
NOHSTHI, PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE SI3bIKa HAYKH,
YCBOEGHHUE u MMOHUMAaHHE CYIIHOCTH JIOCTYTHBIX 00001IeHU



MHPOBO33PEHYCCKOTO XapaKTepa, O3HAKOMJICHHE C WCTOpHUEH WX Pa3BUTHI U
CTaHOBIICHHSI,;

e (QopmMupoBaHWe W pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAaX MO3HAHUS
BEIIECTB M XMUMHUYECCKUX DPEAKINN, HEOOXOMUMBIX I NMPHOOPETCHHUS yMEHUI
OpPHUEHTUPOBATHCS B MHUPE BEIIECCTB U XUMHUYSCKHUX SIBICHUH, UMEIONTUX MECTO B
IIPUPOJE, B IPAKTUYECKON U IIOBCEIHEBHOU JKU3HU;

e pa3BUTHEC YMCHHH W CIOCOOOB MESITECILHOCTH, CBSI3aHHBIX C HAONIOJACHHEM H
00BSCHCHHEM XMMHYECKOTO IKCIIEPUMEHTA, COOTIOACHIEM MPaBUi 0€3011aCHOTO
oOpallieHusl ¢ BEIeCTBaMHU.

Hapsimy ¢ »TuM, coaepkareibHash XapaKTepUCTUKa Ielied W 3aja4 HM3y4YeHUs
npeaMeTa B MporpaMMe M0 XMMHH YTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBUHU C
HOBBIMH TIPUOPHTETAMH B CHUCTEME cpeaHero obOmiero obpazoBanus. CeromHs B
NpernoJaBaHud XUMUU B OOJIBIICH CTEMEHHM OTMAETCS TPEANOYTCHHE MPAKTHUYSCKOU
KOMITOHCHTE COJIepKaHMsI OOyYeHHs, OPUCHTUPOBAHHON Ha IMOJATOTOBKY BBIMTYCKHUKA
oOmieoOpazoBaTeIbHON  OpraHu3alldy, BIAACIONIEr0 He Ha0OpoM 3HaHWM, a
(YHKIIMOHAJIBHOW T'PaMOTHOCTBIO, TO €CTh CIIOCOOAMM M YMEHHUSMH aKTHBHOTO
NOJTyYCHUS 3HAHUH M MIPUMEHEHUS MX B PCAIbHOM JKHU3HU JIJIS PEIICHUS MPAKTUYCCKUX
3a/iay.

B cBsi3u ¢ 3TUM npu M3y4YEeHUH TpeaMeTa «XHUMHUsD JOMUHUPYIOIee 3HAueHUe
NpUOOPETAIOT TAKUE TEJH U 33/1a4H, KaK:

aganTanus oOydYarommxcs K YCJIOBHSM JIMHAMHYHO Pa3BUBAIOIIETOCS MHpA,
dbopMHUpOBaHUE WHTEUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHSATUIO TPAMOTHBIX PEHICHUI B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMH U X MPUMEHEHUEM;

dbopMupoBaHue y 00y4arOMIMXCs KIFOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETCHIIHI),
UMEIOIUX YHUBEPCATBHOE 3HAYCHUE JUISl PAa3IMYHBIX BUIOB JCSITEIBHOCTHU: PEIICHUS
npoOjeM, TIOMCKa, aHaimm3a U o0paboTku wuHOpMamuu, HEOOXOAUMBIX IS
NPUOOPETEHUS OTbITA NEATETLHOCTH, KOTOpAas 3aHMMAeT Ba)XHOE MECTO B TO3HAHHUH
XUMHUH, a TaKXkKe I OINEHKH C TO3UIMH DKOJOTHYECKOW O€30MacHOCTH XapakTepa
BIUSIHUSL BEIIECTB U XMMHYECKHX MPOIECCOB HA OPraHWU3M YeOBEKa W MPUPOJHYIO
cpeny,

pa3BUTHE TO3HABATEIBHBIX HWHTEPECOB, MHTEIUICKTyAIbHBIX M  TBOPYECKUX
CHOCOOHOCTEH O00ydYarouuxcsa: CHOCOOHOCTH CaMOCTOSTENbHO NPHOOpEeTaTh HOBBIE
3HaHWSI TI0 XWUMHH B COOTBETCTBHHM C JKM3HEHHBIMH TOTPEOHOCTSIMH, HCIOJIB30BAThH
COBpEMEHHbBIE WH()OpPMAIMOHHBIC TEXHOJIOTHUH IS TIOWCKAa W aHaim3a y4eOHOU u
HAyYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHYECKOTO COJICPKAHMS;

dbopMupoBaHUE W Pa3BUTHE y OOYYAIOMIUXCS ACCOIMATHBHOTO W JIOTHYECKOTO
MBIIIJICHUSI, HAOII0IaTeIbHOCTH, COOPAHHOCTH, AKKYpPaTHOCTH, KOTOPBIE OCOOCHHO



HEOOXOAMMBI, B YACTHOCTH, MpU IUIAHUPOBAHUM U TMPOBEACHUM XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIHUTaHUE y  oOydarommxcsd  YOeKIEHHOCTM B TYMAaHHCTHYECKOU
HaIlpaBICHHOCTH XHUMHH, €€ Ba)XHOM pOJM B pPEHIEHUH IJIOOANbHBIX MpoOIeM
PalMOHAILHOTO TPHUPOAOIONb30BAHUSA, MOMOJIHEHUSI JHEPreTHYECKUX PECYpCOB U
COXpaHEHHUs TPUPOJHOTO PABHOBECHSA, OCO3HAHMS HEOOXOAMMOCTU OEPEKHOTO
OTHOIIEHUS] K NPHUPOAE U CBOEMY 3J0pPOBBIO, a TaKke MPUOOPETEHUsI OIbITa
UCIIOJIb30BAaHUSl TOJYYEHHBIX 3HAaHUM [ NOPUHIATHS TPAMOTHBIX pPEIICHUH B
CUTYalIUSIX, CBA3AHHBIX C XMMUUYECKUMHU SIBIICHUSIMHU.

B yueOHOM muiaHe cpenHero o6iiero oOpa3oBaHus MpeaMeT «XUMus» 0a30BOro
YPOBHS BXOAUT B COCTaB MpeAMETHON 00s1acTh «ECTeCTBEHHO-HAYYHBIE TPEAMETHI».

OO61iee yuCiIO YacoB, OTBEAEHHBIX JUJISi U3YyYEHHUsS XMMHUHU, Ha 0a30BOM ypOBHE
cpeaHero obiiero odpazoBaHusi, coctaisier 68 yacoB: B 10 kimacce — 34 ygaca (1 gac B
Hezaeno), B 11 kimacce — 34 yaca (1 yac B Henenio).



COILEPKAHUE OBYYEHHUA 10 KJIACC
OPT'TAHUYECKAA XUMUA

Teopernueckue 0CHOBbI OPraHMYeCKOM XMMHH

[Ipenmer opraHn4ecKOM XWMHUH: €€ BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
MOJIYYEeHUH HOBBIX BEILIECTB U MaTepHasioB. Teopus CTPOEHUS OPraHUYECKUX COETUHEHUM
A. M. byrtnepoBa, €€ ocHOBHbIE NOJOXEeHUS. CTpYKTypHBIE (POPMYJbl OPraHUYECKHUX
BelecTB. ['omosnorus, nzoMepusi. XUMUYECKasi CBA3b B OPraHUYECKUX COCAUHEHUSAX —
OJIMHAPHbBIC U KPATHBIC CBSI3H.

[IpencraBinenne o kiaccuukanuum opraHudeckux BemiecTB. Homenknarypa
OpraHUYeCKUX COETUHEHHUH (CHUCTeMaTHuecKas)) U TPUBHAIbHBIC Ha3BaHUS Ba)KHEUIIIMX
npe/iCTaBUTENEH KIIACCOB OPraHMYECKUX BEIIECTB.

OKCIepUMEHTAJIbHBIE ~ METOABbl  M3Y4YEHHUsS BEIIECTB W UX  MPEBPAIICHUI:
O3HAaKOMJIEHHE ¢ OOpa3laMyd OpPraHMYeCKHX BEIIECTB M MaTepuajlaMd Ha HX OCHOBE,
MOJIETUPOBAHME MOJIEKYJl OPraHMYecKHX BEIIeCTB, HAOJIOJEHHE U  ONHCAaHUE
JIEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAICHUIO OPraHUYECKUX BEIIECTB MPU HArPEBaHUU
(nnaBneHue, 0OyriIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJOTHUUECKUN psia. MeTaH U 3TaH — IpocTeuine
NpEICTABUTENN AJIKAHOB: (PU3NYECKHE U XMMHYECKHE CBOWCTBA (PEaKklMU 3aMEIECHUS U
TOPEHHUs ), HAXO0XKAEHUE B IPUPOJIE, IOTyYEHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTMYECKUH psAd. OTWIEH W MPONUIEH —
POCTEHIIINE TPEJACTABUTENIN AJIKEHOB: (PU3MYECKHEe M XMMHUYECKHE CBOMCTBa (peakuuu
TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpPATAUUHU, OKUCICHUS W MNOJUMEPHU3ALNN),
NOJIyYEHUE U IPUMEHEHHUE.

Ankanuensl: OyrtaaweH-1,3 wu  wMetwnOyramuen-1,3: crpoeHue, BaKHEUIIHE
XUMUYECKHE CBOMCTBA (peakius noiaumepusanuu). [loiydyeHue CHHTETHUECKOTO KaydyKa
U PE3UHBI.

AJIKAHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJOTHYECKUN psa. ALETUICH —
MPOCTEUIITNI TIPEICTABUTENb aJKUHOB: COCTaB, CTPOCHUE, (DU3UYECKHE U XUMHUYECKUE
CBOMCTBa (peakuuy THIPUPOBAHUS, TAIOT€HUPOBAHUS, THIpaTallii, TOPEHUS ), TOIyYEHUE
Y IPUMEHEHHUE.

Apensl. benson: coctas, cTpoeHue, GU3NUIECKUE U XUMHUECKUE CBOMCTBA (peaKinu
raJloreHUpPOBaHUS W HUTPOBAHMS), IMOJYyYEHHE U MpUMeHeHue. Tonyon: cocmas,
cmpoeHue, usuyeckue U XuUMUdecKue COUCmM8a (peakyuu 2anio2eHUpO8aHus U
HUMPOBAHUs), noayueHue u npumenerue. TOKCHUYHOCTb apeHOB. ['eHeTmyeckas CBS3b
MEXK]ly YTI€BOJOPOJAMHU, MPUHAIIECKANUMHU K PA3TUYHBIM KJIacCaM.

[IpuponHble UCTOUYHHMKHU YIJIeBOAOPOAOB. [IpuponHblii ra3 U MomyTHbIE HE(PTSHbIC
ra3el. Hedtp 1 €€ npoucxoxaenue. CrnocoObl nepepadoTku HeTH: MeperoHka, KPeKUHT
(TepMuyeckuif, KaTamuTUyeckuil), nuposus. IIpoaykrel mnepepaboTku HePTH, UX



MPUMEHEHUE B TMPOMBIIUICHHOCTH W B ObITy. KaMeHHBIH yroib U MPOAYKTHI €T0
nepepadoTKu.

OKCNEpUMEHTAIIbHBIE ~ METOABbl  M3Y4YEHUsS BEIIECTB U UX  MPEBPAILICHUI:
O03HAKOMJICHHE C O0pa3llaMH IIacTMacc, KayuyyKoOB W pe3uHbl, Kouiekiuu «HedTb» u
«YToipy, MOJETUPOBAHWE MOJEKYJ  YrieBOJOPOJOB W  TaJOr€HONPOU3BOJIHBIX,
MPOBEJICHNE MPAKTUYCCKON PA0OThI: MOJyYSHUE ATUJICHA U U3YUEHUE €T0 CBOMCTB.

Pacuérnbie 3anaum.

Briuncnenus mo ypaBHEHUIO XUMHUUYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA
HCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEaKI[My MO W3BECTHBIM Macce, 00bEMY, KOJIHMUECTBY
OJIHOT'O M3 MCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKITUH).

Kucaopoaconepskamue opranudeckKue coeJHHEHUs

[IpenenpHble OAHOATOMHBIE CIIUPTHI. METaHOT M 3TaHOJ: CTpoeHue, GU3NYECKue U
XUMUYECKHE CBOWCTBA (peakuWu C AaKTUBHBIMU METaJUIaMH, TaJlOT€HOBOJIOPOIaMH,
ropeHue), npuMeHeHue. BogopogHbie CBSI3M MEXKIYy MOJEKyjJaMu cnupToB. [lelicTBue
METaHoJIa ¥ 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbIC CIHUPTHI. DTUJICHIJIMKOIb U TJIMIEPUH: CTPOCHHME, (PUBHYECKUE U
XUMUYECKHE CBONCTBA (B3aMMOJEHCTBUE CO MIEJIOYHBIMU METaJJIaMU, KaueCTBEHHAsI
peakiusi Ha MHOTOaTOMHBIE CcHpThl). [lelicTBue Ha opraHu3M dYenoBeka. [IpumeHeHue
TJIMIIEPUHA U ATHJICHTIIUKOJIS.

deHo: CTpoeHUEe MOJIEKYJIbl, (PU3NYEeCKne U XMMHYECKHEe CBOMCTBA. TOKCHUYHOCTD
denona. [lpumenenue genona.

Anpaerunsl U kemonwvl. Dopmanbaeruy], aneTaabAeTUl: CTpoeHue, (PU3NYECKue u
XUMUYECKUE CBOWCTBA (PEAKIIMU OKHCICHUS U BOCCTAHOBJICHHUS, KAUECTBEHHBIE PEAKIINN),
NOJIyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpeleNbHbIE KAapOOHOBBIE KHUCIOTHl. MypaBbHHAsi U YKCYCHas
KUCTIOTBHI: CTpOEHUE, PU3NYECKUE U XUMHUYECKUE CBOMCTBA (CBOMCTBA, OOIIME IJis Kiacca
KUCTIOT, peakius 3TepuduKaium), noirydeHue u npuMmeHenne. CteapuHoBas U OJICHHOBAs
KHACTIOTHI KaK TPEJICTABUTENN BBICHIUX KapOOHOBBIX KHUCIOT. MblIa Kak COJM BBICIIUX
KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBUE.

Crnoxnble 3(GUPBl KaK MPOU3BOIHBIE KAapOOHOBBIX KHCIOT. [MIPOIU3 CIIOKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenue xupoB. buonorndeckas poib KUPOB.

VYrneBoasl: cocTaB, KiaccuUKanus yrieBoJOB (MOHO-, M- M TOJUCAXapHUIBI).
['mroxo03a — mpocTeimuii MOHOCaXxapu: 0COOEHHOCTH CTPOCHUS MOJICKYJIIBI, (PU3ndecKue u
XUMHYECKHE CBOMCTBa (B3ammopeilcTBue ¢ ruapokcugom wmeau(ll), oxucrnenue
aMMHaYHbIM pacTBOpoM oOkcuaa cepebpa(l), BoccTaHOBICHHWE, OpOXXCHHE TIIFOKO3bI),
HaXOXJCHUE B MIPUPOJIE, IPUMEHEHUE, Ononorudeckas posb. @orocunTe3. OpykTo3a Kak
M30MeEp TITIOKO3BI.

Kpaxman wu wnemnmono3a kak npupojHbie mnonaumepbl. CTpoeHHEe Kpaxmana u
1euoa03bl. du3znueckue U XUMUYECKHE CBOMCTBa Kpaxmaya (THApPOJIN3, KaueCTBEHHAas
peaKIusi C HOJ0M).




DOKCIEepUMEHTAJIbHBIE METO/IbI U3yUYEHUs BEIIECTB M UX MPEBpAICHUN: MPOBEICHUE,
HaOJII0JICHUE U OMMCAHKUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIC
peaKIMu OJTHOATOMHBIX CIIUPTOB (0KUcIeHHue 3TaHoa okcuaom meau(ll)), MHOoroaToMHbIX
cnupToB (B3auMojencTBre Tinuiepuna ¢ ruapokcuaom meau(ll)), anpuerunoB (okucieHue
aMMHa4HbIM pacTBOpoM okcuaa cepedpa(l) u rumpoxcumom meau(ll), B3aumonericTeue
KpaxMajia ¢ MOJIOM), IIPOBEJACHUE MPAKTUUYECKOM pabOThI: CBOMCTBA PACcCTBOpPA YKCYCHOM
KHUCJIOTHI.

Pacu€rHble 3anaum.

Briuncnenus mo ypaBHEHUIO XUMHUUYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA
MCXOJIHOTO BEIIECTBA WM MPOJYKTa PEAKIIUU 0 U3BECTHBIM Macce, 00bEMY, KOJIHMYECTBY
OJIHOT'O M3 MCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKITUH).

A3oTcojepxKaliue OpraHnuecKue CoeMHEHUS.

AMHWHOKHUCTIOTBI Kak aM@oTepHble opraHuueckue coeauHeHus. Duznueckue u
XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpuMepe TiuluHA). buomorndeckoe 3HaueHHE
aMuHOKHCHOT. [lenTuas.

Bbenku xak mpupoHbIE BEICOKOMOJICKYIISIpHBIE coeuHeHus. [lepBruyHas, BTopudyHas
U TPETUYHas CTPYKTypa O0enKkoB. XMMUYECKHE CBOMCTBA OEJIKOB: THAPOIN3, ICHATYpaIus,
KaueCTBEHHBIC PEaKIIUU Ha OCJIKH.

DOKCIEepUMEHTAIBHBIE METO/IbI U3YUYCHUSI BEIIECTB M MX MPEBpalleHU: HAOII0AeHUE
U OIKMCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHAaTypalus OEIKOB MpH HarpeBaHUH,
I[BETHBIE pEaKINK OEIKOB.

BricokomoJieKkyJIsIpHbIE COeAMHEHUSA

OCHOBHbBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIDHBIX COEAMHEHUN: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AlMU, CPEIHASI MOJIEKYJsIpHas macca.
OCHOBHBIE METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — MOJUMEpHU3alus U
NOJINKOHAEHCALIUS.

OKCIEpUMEHTAIIbHBIE ~ METOABbl M3Y4YEHUs BEIIECTB MW HUX  [PEBPAILLICHUIL:
O3HAaKOMJICHHE C oO0pa3laMd MPUPOIAHBIX W HUCKYCCTBEHHBIX BOJIOKOH, ILIACTMACC,
Kay4YyKOB.

MeXnpeaMeTHbIE CBA3U.

Peanuzanusa meXnpeaMETHBIX CBSI3€H MPU M3YYEHUHM OpraHudyeckod xumuu B 10
KJIACCE OCYIIECTBIISIETCSI YEepe3 HCIOIb30BAaHUE KaK OOIIUX EeCTECTBEHHO-HAYUYHBIX
MOHATUNA, TaK M TOHATHM, SBISIOUIMXCA CUCTEMHBIMH ISl OTAENIBbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHbIC TIOHATHS: SIBJICHHE, HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH,
TEOpHs, aHaIN3, CUHTE3, KiIacCU(UKAIus, TEPHOJUIHOCTh, HAOIIOJICHHE, W3MEpPCHHE,
AKCHEPUMEHT, MOJECIUPOBAHUE.

®dusnka: maTepusi, SHEPrusi, Macca, aToM, 3JEKTPOH, MOJIEKYJa, dHEPreTUYECKUil
YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE BEIEeCTBa, (HU3UYECKUE
BEJIMYMHBI U €IUHULIBI UX U3MEPECHMUSI.



buonorus: kietka, opranusm, ouocdepa, 0OMEH BelIECTB B Opranu3Me, (OTOCUHTES,
OMOJOTMYECKU aKTUBHBIE BEIIeCTBA (OENKH, YII€BOIbI, )KUPbI, PEPMEHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOJbI, IOJIE3HbIE HCKOMAEMblE, TOIUIUBO,
pecypchl.

TexHomorusi: MHIEBBIE MPOAYKTHI, OCHOBBI PAIlMOHATIBLHOTO THUTAHHS, MOIOIINE
CpEIICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKHE MpenapaThbl, MaTepUaibl U3 UCKYCCTBEHHBIX
Y CUHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

Teopernyeckre 0CHOBBI XUMUM

XUMHUYECKU 3JeMeHT. AToM. Sapo aTroma, H30TOMbI. DJNEKTPOHHAsE 000JIOYKA.
DHepreTUYeckre YpOBHH, MOAYpPOBHH. ATOMHBIC opOuTanu, S-, P-, d- 3JIEMEHTHI
Oco0eHHOCTH pachpeiesieHHs] SJIEKTPOHOB M0 OpOUTAIsIM B aToMax 3JIEMEHTOB MEPBBIX
YETBIPEX TIEPUOIOB. DJIEKTPOHHAS KOH(PUTYpaIIUsS AaTOMOB.

[Tepuonnueckuit 3akoH u Ileproanyeckas cucrema XxuMudeckux syneMeHToB . U.
MenpeneeBa. CBA3b NEPUOAMYECKOrO 3akoHA U IleproanvecKoil CUCTEMBbI XUMHYECKHUX
anementoB JI. WM. MengeneeBa ¢ COBPEMEHHOW TEOPUEW CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH H3MEHEHUSI CBOMCTB XUMHUYECKHUX DJEMEHTOB M 00pa3yeMbIX HMHU
IOPOCTBIX U CJOKHBIX BEIIECTB IO TPYyIINaM W IepuoAaM. 3HAYEHUE MEPUOAUYECKOIO
3aKOHA B Pa3BUTUHU HAyKH.

Crpoenue BemiecTBa. XUMHYECKas CBSA3b. BUABI XUMHUUYECKOW CBSI3U (KOBAaJICHTHAs
HENoJIsIpHAsT W TOJIIpHAs, WOHHAs, MeTa/ulnyeckas). MexaHu3mbl 00pa3oBaHUs
KOBAJICHTHOM XHMHYECKOH CBs3M (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN). BomopomHas
CBA3b. BaneHTHOCTh. DIEKTpOOTpULIATENBHOCTh. CTENeHb OKUCIEHUs. VIOHBI: KaTUOHBI U
AHHUOHBL.

BemecTtBa MOJNIEKYJISIPHOTO M HEMOJIEKYJIPHOTO CTPOCHHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BelllecTBa. THUIIbI KPUCTATUTUYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT
THUIIA KPUCTALUIMYECKON PEIIETKH.

[TonaTne o nucnepcHbIX cucremax. VICTUHHBIE M KOJIOMIHBIE pacTBOpBl. MaccoBas
JIOJIsl BEILIECTBA B PACTBOPE.

Knaccudukanus Heopranmueckux coenuHeHuil. HoMeHKmatypa HEOpraHWYeCKUX
BEIIECTB. | eHeTnueckas CBsA3b HEOPTAHUYECKUX BEUIECTB, MPUHAJIEKAINUX K PA3TAYHBIM
KJIACCaM.

Xumuueckas peaknusi. Kinaccupukanusi XuMHYECKUX PEaKuii B HEOPTaHUYECKON U
OpraHUYeCKOM XWMMHHM. 3aKOH COXpPAaHEHHUS MacChl BEUIECTB, 3aKOH COXpAaHEHUs U
MPEBPALIEHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CkopocThb peakiuu, €€ 3aBUCUMOCTb OT Pa3JIMUHbIX (pakTopoB. OOpaTUMBbIE PEaKIUu.
Xumunueckoe paBHOBecHe. DaKTOPBI, BIUSIONIME HA COCTOSTHUE XMMUYECKOIO PABHOBECHS.
[Tpunumn Jle [atense.



OnektponuTuyeckas guccouuanus. CuiibHble U cnalble anekTpoautbl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, [IETIOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCINIEPUMEHTANIBHBIE  METOJbl  HM3YYEHHS BEIIECTB M KX  [PEBPALICHUN:
nemoHctpauuss Tabmuy «llepuoguueckas cucrema xumuueckux oanemeHtoB J[. .
MenneneeBay, U3yuyeHHE MOJIeNel KPUCTAILNTMYECKUX PEHIETOK, HAOII0JEHUE U ONMCAHUE
JEMOHCTPAIMOHHBIX U JTA0OPATOPHBIX OMBITOB (pa3jioKEHHWE TMEPOKCHIa BOJIOpPOaa B
MPUCYTCTBUU KaTaau3aTopa, OMPEAECICHUE CPEIbl PAaCTBOPOB BEIIECTB C IMOMOIIBIO
YHUBEPCAJIBbHOTO MHAUKATOPA, PEAKIIMM HOHHOTO OOMEHA), MPOBEICHHE MPAKTUUYECKOU
paboThl «BrnusHue pazaudHbIX PaKTOPOB HA CKOPOCTh XMMUYECKOU PEaKITum».

PacuétHnle 3agaun.

Pacu€Ttel Mo ypaBHEHUAM XMMHUYECKUX PEAKIUi, B TOM UYHUCJIE TEPMOXUMHUUYECKUE
pacué€Thl, pacu€Thl C UCTIOJIL30BAHUEM TTOHATHUSI «MACCOBAsl JOJISI BEIIECTBAY.

Heopranuuyeckast xXuMus

Hemerannel. ITlonmoxxenne HemetaiuioB B Ilepuonnueckoil cucTeMe XUMHYECKHUX
anemenToB [[. . MenneneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB. DU3MYECKHE CBONCTBA
HEMETAJIJIOB. AJIJIOTPOIUS HEMETAUIOB (Ha TpuUMepe Kuciopojaa, cepbl, (ocdhopa u
yTJIepoia).

XHUMHUYECKHUE CBONCTBA BAKHEUIIINX HEMETAIIOB (TAJIOTEHOB, CEphl, a30Ta, docdopa,
yriaepoja U KpeMHHUS) U UX COCAMHEHHH (OKCHIIOB, KHCJIOPOJCOAEPKAIINX KHUCIOT,
BOJIOPOJIHBIX COEAMHEHUH).

[IprMeHeHne BaXXKHENIINX HEMETAJIIOB U UX COEAUHECHUM.

Meramnel.  Ilomoxxkenne weraisioB B Ilepuomnyeckol cucteMe XUMHYECKHX
sanemenToB [J[. . MenneneeBa. OCOOCHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JIOYEK aTOMOB
metaiioB.  OO0mue — ¢usmyeckue  cBoiictBa  MeTawioB.  CmiaBel  METaJLIOB.
DJIEKTPOXUMUUECKUI Psijl HAMPSHKEHUM METaJIIOB.

XUMUYECKHE CBOMCTBA BaKHEUIIMX METAJUIOB (HATpUM, KaluM, KaJbI[UW, MarHuu,
ATIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

O6mme crocoOb! mosTydeHus MeTaioB. [I[puMeHeHre MeTauioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIIbHBIE METOJIbl M3YUYEHHUs BEUIECTB U UX MNPEBPALCHUN: H3yYEHUE
KOJUIEKITNU «MeTalTbl ¥ CIIaBbDY, 00pa3I[0B HEMETAIIOB, PEIICHHE IKCIIEPUMEHTAITHHBIX
3amay, HAONIONICHWE H OIKCAaHWE JEMOHCTPAIIMOHHBIX U JIA0OPAaTOPHBIX OIBITOB
(B3auMoneiCTBUE THUIPOKCHUIIA ANIOMUHUS C PACTBOpPAaMHM KHCIOT U  IIEJIOYEH,
KaueCTBEHHBIE PEaKIIMU Ha KaTUOHBI METAJIJIOB).

Pacuérnbie 3anaum.

Pacu€Te Macchl BemecTBa win 00bEMa Ta30B MO0 U3BECTHOMY KOJIUYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BELIECTB, PACUYEThl MAacChI
(o0bEma, KONMMUYECTBA BEIIECTBA) MPOMYKTOB PEAKIMH, €CIU OJHO W3 BEIIECTB HMEET
MIPUMECH.

XuMHs " KU3Hb



Ponr xumum B 00ecreYeHUH HSKOJIOTUYECKOW, HSHEPreTUYECKOW ¢ MHUIIEBOU
0€30MacHOCTH, Pa3BUTUN MEAUIUHBI. [[oHSITHE 0 HAyYHBIX METOJIaX MO3HAHUS BEIIECTB U
XMMUYECKUX PEAKIHM.

[IpenacraBnenuss o0 OOHIMX HAYYHBIX MNPUHIUIAX MTPOMBIIIJIEHHOTO MOJy4YeHUS
BAOKHEUIIMX BELIECTB.

YenmoBek B MUPE BELIECTB U MATEPUAJIOB: BAXKHEUILIHNE CTPOUTEIbHBIE MATECPUAIIBI,
KOHCTPYKUIHMOHHBIE MAaTepPHUaJIbl, KPACKU, CTEKJIO, KEPAMHUKA, MATEPUAIIBI IS AJIEKTPOHUKH,
HaHOMAaTepualibl, OpraHUYECKUE U MUHEPATIbHbIE YI00pEHUS.

XUMHS U 3J0pPOBbE YETOBEKA: MPABUIIA UCIIOJIB30BAaHUS JIEKAPCTBEHHBIX MIPENapaToB,
npaBuia 0€30MacHOTO MCIOJIB30BaHUS MPEMapaToB OBITOBOW XHUMHUU B TOBCEIHEBHOU
YKU3HU.

MexrpeaMeTHbIE CBA3U.

Peanuzanus MeXNnpeIMETHBIX CBS3€ld MPU U3YYEHUU OOIIEe U HEeOpraHu4ecKOou
xumMund B 11 Kilacce OCYIIECTBISETCS 4Yepe3 HMCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-
HAy4YHbIX TMOHATHUH, TAaK W TOHATUH, SBJISIOIIUXCSA CUCTEMHBIMU JJI1 OTIEJIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO61ue ecTeCTBEHHO-HAyUYHbIE TOHSTHUS: HAy4YHBIM (PakT, TUMOTE3a, 3aKOH, TEOPHS,
aHajau3, CHUHTE3, Kiaccuukamusi, TMEePUOAUIHOCTh, HAOIIOJCHUE, DKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusukKa: MaTepus, YHEprus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKU YpOBEHb, BEIIECTBO, TEIO, OOBEM,
arperaTHO€ COCTOSIHHE BEIIEeCTBa, (PU3NYECKHE BEJIMYMHBI M €IUHUIIBI UX U3MEpPEHUs,
CKOpOCTb.

buonorusi: kierka, opraiusMm, 3KocucTema, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, OOMEH BEIIIECTB B OpPraHU3Me.

['eorpadusi: MuHepanbl, TOpPHBIE TOPOJBI, TOJIE3HBIE HCKOMAEeMble, TOILIUBO,
pecypchl.

TexHonorus: XWMHUYECKas IPOMBIIUIEHHOCTb, METAJIYprusi, IPOU3BOJCTBO
CTPOUTENBHBIX  MAaTEPUAJIOB,  CEJIIbCKOXO3SIMCTBEHHOE  MPOU3BOJCTBO,  IHIIEBas
[IPOMBIIIEHHOCTb, dbapmarneBTUYECKAS [IPOMBIIIEHHOCTb, IIPOU3BOJCTBO
KOCMETUYECKUX  MpernaparoB,  MNPOU3BOACTBO  KOHCTPYKLUHMOHHBIX  MAaTEpUAJIOB,
3JIEKTPOHHAs POMBIIIIEHHOCTh, HAHOTEXHOJIOTHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHUU
HA BA30OBOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ybTaTaM OCBOEHHUS 00y4arOUUMHUCS
porpaMM  CpeaHero oOmiero oOpa3oBaHUsi (JIUYHOCTHBIM, METANpPEAMETHBIM U
npeaMmeTHbIM).  HayyHo-Meroamueckoil OCHOBOW i pa3pabOTKU  IUIaHUPYEMBIX
pE3yNbTaTOB OCBOEHHUS MPOTrpaMM CpPEAHEro o0Iero o0pa3zoBaHUs SBIAETCS CHUCTEMHO-
JEeSTENbHOCTHBIN MOIXO/.

B cooTBeTCTBUM C CUCTEMHO-JIEATEIbHOCTHBIM MOJIX0JIOM B CTPYKTYpE JIMYHOCTHBIX
pE3yNbTaTOB OCBOEHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEIHEro oOmiero oOpa3oBaHuUs
BBIJIEJIEHBI CJIEYIOLINE COCTABIIAIOLINE:

OCO3HAaHHE OOYYAIOIIMMUCS POCCUICKON IpaskJaHCKONW MJIEHTUYHOCTH — FTOTOBHOCTH
K CAMOpa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HAJIMYME MOTHBAIIMU K 00YUYEHUIO;

[[EJICHANPABIICHHOE pPAa3BUTUE BHYTPEHHUX YOEKIEHUN JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IEHHOCTEH U UCTOPUYECKUX TpaJulluii 6a30BOM HAYKH XUMMHH;

TOTOBHOCTh W  CIIOCOOHOCTh  OOydYaromuxcsi PYKOBOJCTBOBAaThCA B  CBOEH
NEATEIbHOCTU LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMHM, MPUCYIIUMU LIEJIOCTHOW CUCTEME
XUMHUYECKOT0 00pa3oBaHus;

HaJIMYME TIPABOCO3HAHUS IKOJOTUYECKON KYJIBTYPhl U CIIOCOOHOCTH CTaBUTH IIENIA U
CTPOUTH KM3HECHHBIE IJIAHBI.

JIM4HOCTHBIE PE3YyJbTAThl OCBOEHUS MpeAMeTa «XUMHUS» JOCTUTAIOTCA B €IUHCTBE
y4eOHOM M BOCIUTATEIBHOW JIEATENBHOCTH B COOTBETCTBUU C TyMaHUCTUYECKHUMHU,
COIIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMU W HUJ€ajaMU POCCHIICKOTrO
IpaXXJaHCKOTO OOIIEecTBa, MPUHATHIMH B OOIIECTBE HOPMaMU W TPAaBHIIAMH TOBEIICHUS,
CIIOCOOCTBYIOIIMMHU  TIpOIECCaM  CaMOTO3HAHUS, CaMOpPa3BUTHUS M  HPABCTBEHHOTO
CTaHOBJICHUSI IMYHOCTH 00YYarOIIUXCSl.

JInuHOCTHBIE  pe3yJIbTaTbl ~ OCBOCHHMS  MHpeaMera  «XHUMHUS»  OTPAXKAIOT
cOpMUPOBAHHOCTh  OMbITA  [O3HABAaTEJIBHOM W NPAKTUYECKOM  JI€ATEIbHOCTH
00y4aroUInXcs Mo pean3aluy MPUHITHIX B 00IECTBE IIEHHOCTEH, B TOM YHUCIIE B YACTH:

1) rpa:x1aHCKOT0 BOCIIUTAHUS

OCO3HAaHMsS OOYYAIOIIMMMCS CBOMX KOHCTHTYLMOHHBIX IIpaB W O0Os3aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTABICHUS O COLMAIbHBIX HOPMAaX U MPaBUJIaX MEKIUYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKON JEATENBHOCTH MPU CO3JAHMHM Y4EOHBIX
MPOEKTOB, PEIICHUU YYEOHbIX W TO3HABATENILHBIX 3aJlay, BBINOJHEHHUH XWMHUYECKUX
9KCIIEPUMEHTOB;



CIOCOOHOCTU MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTbI
JIPYTUX TIPU aHAIN3€ PA3JIMYHbBIX BUJOB YUCOHOM NESITEIHHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHUA:

IIEHHOCTHOT'O OTHONICHUSI K UCTOPUYECKOMY U HAy4YHOMY HACJEIUI0 OTEYECTBEHHOMU
XUMUU;

yBa)KEHUS K MPOIIECCY TBOPUECTBA B 001aCTH TEOPUU U MPAKTUUYECKOTO TPUMEHEHUS
XUMHUH, OCO3HAHHUS TOTO, 4YTO JIOCTIDKCHHUS HAyKH €CTh pe3yibTaT JJIUTEIbHBIX
HaOJII0/ICHUM, KPOTIOTIUBBIX SKCIEPUMEHTAIBHBIX MTOMCKOB, TTOCTOSSHHOTO TPYJla YUEHBIX
U TIPAKTUKOB,;

WHTEpECa W TMO3HABATEIILHBIX MOTHMBOB B TOJYYCHUU U TIOCICIYIOIIEM aHAJIN3e
uH(OpPMaIINK O TTEPEIOBLIX JTOCTHIKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYyallud, CBSI3aHHBIE C XUMHUYECKUMU SIBICHUSIMH, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHUE M MOCTYNKH CBOMX TOBAPHIICH C MO3UIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUI 3THX IMOCTYIKOB,;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHUS IIEHHOCTEH 30pOBOTO M 0e30MacHOro odpasza *KU3HU, HEOOXOJIUMOCTHU
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U MCUXUYECKOMY 3/10POBBIO;

coOmoieHUsT TMpaBWwJl  0Oe30macHOro oOpallleHusi C  BeHeCTBaMH B OBITY,
NOBCEITHEBHOM KM3HU U B TPYAOBOM AEATEIbHOCTH;

NOHUMAaHMS IIEHHOCTU TMPaBUJ WHIAUBUAYAIBHOTO W KOJUIEKTUBHOTO OE€30IMaCHOTO
NOBEJEHUS B CUTYalUsAX, YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIOJIEH;

OCO3HAHMS TIOCJHEACTBHM W HENPHUATHS BPEIHBIX MPUBBIUEK (yHOTpeOJIeHUS
aJIKOT0JIsl, HAPKOTHUKOB, KypEHUS );

5) TpyA0BOrO BOCIIMTAHMS

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Y4€OHO-MCCIIEIOBATEIBCKON JEATEIHLHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUYECKON U APYTHUX BUJAX JIEATCIHLHOCTH;

YCTAaHOBKM HAa aKTUBHOE YYacTHE B PEIICHHHM MPAKTHYECKUX 3a7ay COLUAIbHOU
HaIPaBJIEHHOCTH (B paMKax CBOEr0 KJacca, IIKOJIbI);

WHTEpECca K MPAKTHYECKOMY HM3YUYEHHUIO0 Tpodeccril pa3mudHOTO pojaa, B TOM YHCIIE
Ha OCHOBE MMPUMEHEHUS MPEAMETHBIX 3HAHHUM M0 XUMHH;

YBaXKEHHUSI K TPYY, JIOJAM TpyAa U pe3ysibTaTaM TPYI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY WHIMBHUAYaJbHOW TPAaeKTOpUU OOpa3OBaHU,
Oynymeir mpodeccnrt W peanu3alid COOCTBEHHBIX JKM3HEHHBIX IUTAHOB C YYETOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHUU, UHTEPECOB U MOTPEOHOCTEM 00IIECTBa;

6) 3K0JI0rM4eCKOro BOCIIMTAHMS :



AKOJIOTUYECKH  II€JIeCOO0pa3HOr0  OTHOIICHUST K TPHUPOJE, KaK HCTOYHUKY
CYyILIECTBOBAaHMS )KM3HH HA 3€MIIE;

MOHUMAHMS  TJIO0ATBHOTO  XapakTepa  OSKOJOTMYECKUX  NpoOJieM,  BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATIbLHOM CpEIbl;

OCO3HAHUS HEOOXOJMMOCTH HCHOJb30BAHUSI JIOCTUKEHUU XUMUMU JJISl PEIICHUS
BOITPOCOB PAIMOHAIIBHOTO TIPUPOJIONIOIB30BAHUS;

AKTUBHOI'O HEIPUATUSA JEUCTBUN, IPUHOCALIMX BpEH OKPYKAIOLIEH NPUPOIHOU
cpeie, YMEHHs TMPOTHO3UPOBATH HEOJArONPUATHBIC HSKOJOTHMYECKUE IOCIEACTBUS
npeANpPUHIMAEMbIX JCHCTBUM U MPENOTBpAIATh UX;

HAJIUYUS PA3BUTOTO IKOJIOTUYECKOTO MBIIUICHHS, IKOJIOTHYECKONU KYJBTYPHhI, OIbITA
NEATeIbHOCTH DKOJOTHMYECKOW HAIpaBI€HHOCTU, YMEHUSI PYKOBOJCTBOBAThCSA HMH B
MO3HABATEIbHON, KOMMYHHKATUBHOW M COIMAJIBLHOW MPaKTHKE, CIIOCOOHOCTH W YMEHUS
AKTUBHO TIPOTUBOCTOSITH UCOJIOTUU XeMO(hOoOuu;

7) HEHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKH,

MOHUMAaHUsI CreNU(PUKN XUMHUH KaK HayKH, OCO3HaHUS €€ poiau B (OPMHUPOBAHUU
pallMOHAIBLHOTO HAyYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO TpPEACTaBiIeHUs 00
OKpY’KalOIIEM MHpPE KaK O €IMHCTBE IMPUPOABI M YEJIOBEKA, B MO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEH U perieHruH MpoodiieM COXpaHEeHUs MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMUH JIJIi COBPEMEHHOMN ITUBUIIM3AIUU: B €€
I'YMaHUCTUYECKOW HANpPaBJICHHOCTH MW BaXXHOW POJIM B CO3aHUU HOBOM  0asbl
MaTEpUAIbHON KyJIbTYPhI, PEIICHUH TJI00aJbHBIX MPOOJIEM YCTONYHMBOTO pa3BUTHUS
YeJI0BEYECTBA — CHIPHEBOM, SHEPIEeTHICCKOM, IMUIIEBOM M AKOJIOTHUYECKOU 6€3011acHOCTH, B
Pa3BUTHH MEIUIMHBI, OOECIEYCHHH YCIOBUN VYCHEIIHOTO TpyAa W OSKOJOTUYECKU
KOM(OPTHOM KU3HHU KaXKIOTO YieHa 00IIecTBa;

€CTECTBEHHO-HAYYHONM TIPaMOTHOCTH: IMOHHUMAaHUSl CYUIHOCTH METOAOB ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIH30BATh TOJy4aeMble 3HAHUS
JUTSL aHanmu3a U OOBSICHEHUS SIBICHHA OKPYIXKAIOIIET0 MUpa U TPOUCXOIANUX B HEM
W3MCHEHHI, yMEHUS JleJaTh 00OCHOBAaHHBIE 3aKIIOYCHHUS HAa OCHOBE HAyYHBIX (DAKTOB U
MMEIONIUXCS JAHHBIX C LIEJIbIO TOJIYYEHHUS TI0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BAaTh XUMUYECKHE 3HAHUSA JJIA PEIICHUs
mpo0IeM B peasbHBIX KU3HCHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIBCKOMN NS TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJIyYEHHUIO HOBBIX 3HAHUH IO XMMHH B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTIMU;

MHTEpeca K OCOOEHHOCTSIM TpyJa B pa3iaudHbIX cdepax mnpodeccuoHaaIbHON

INEATEIIbHOCTH.
METANIPEAMETHBIE PE3YJIbTATbDI



MertanpenMeTHble pe3ysibTaTbl OCBOCHUSI YU€OHOTo MpeaMeTa « XHUMHUs» Ha YPOBHE
CpeaHero oo1ero 06pa3zoBaHus BKIIOYAIOT:

3HAYMMBbIE TUTSL (bopmupoBaHus MHUPOBO33PECHUS oOyyJarommxcs
MEXKIUCIMIUIMHAPHBIE  (MEXIpeaMETHbIE) OOIleHAYyYHbIE TOHSITHS, OTpa)KaroIIue
L[ETTOCTHOCTh HAYYHOW KapTUHBI MUpPA U CIIeNU(PUKY METOIOB MTO3HAHUS, UCIIOIb3YEMbIX B
€CTEeCTBCHHBIX Haykax (MaTepusi, BEIIECTBO, HSHEPrus, SBJICHHUE, MPOIECC, CHUCTEMA,
Hay4YHbIM (haKkT, TPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIIECIOBAHUE,
HaOJII0/IeHNEe, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

yHUBEpCalbHbIE y4YeOHBbIC JIeHCTBUS  (TO3HABATENIbHBIE, KOMMYHUKATHUBHBIC,
peryJaTuBHbIE), obecneynBaromiue QGopMupoBaHue (PYHKIMOHATBHOW TPAMOTHOCTU U
COIMAIbHOM KOMITETCHITUN 00YUaOIMNXCs;

CIOCOOHOCTh OOYYaIOIIMXCS HMCIOJIb30BaTh OCBOCHHBIC MEXIUCHUILUIMHAPHEIE,
MHUPOBO33PCHUYECCKHE 3HAHUS M YHUBEpPCAJIbHBbIC yUYeOHBIC JCHCTBUSA B MO3HABATEIBLHON U
COLMATBbHOM MTPAKTHKE.

MertanpeaMeTHbIe Pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMH YUECOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JCHCTBHUIMU.

OBJaieHNe YHUBEPCAJTbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMU A€HCTBUSIMM:

1) 0a30Bble JJOrHYecKHe AeHCTBHS:

CaMOCTOSITEILHO (POPMYJIHUPOBATh M aKTyaJIM3UPOBATh MPOOJEMYy, BCECTOPOHHE €&
paccMaTpuBarTh;

ONpPEAEsATh LEIU ACATEIbHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUM UX JTOCTHXKEHUS,
COOTHOCHUTD PE3yJIbTAThI JEITEIBHOCTU C TOCTABJICHHBIMHU LIEISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUUECKOTO MBIILJICHUS — BBIJCIATH
XapaKTepHble TPU3HAKK TOHATHUH W YyCTaHABIMBAaTh HX B3aMMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIIIHUE MOHITHUS JJIs1 OOBSICHEHUS OTIEIbHBIX (PAKTOB M SIBJICHUI;

BBIOMPATh OCHOBAaHUSA M KPUTEPUHU I KIACCU(MUKAIMHA BEIICCTB M XUMHUYECKUX
peaKiuu;

yCTaHaBJIMBATh MPUUYMHHO-CJIC/ICTBEHHBIE CBA3U MEXKY M3YyUYaeMbIMU SBICHUSIMU;

CTPOUTH JIOTHYECKHE PpacCyXAeHUs (MHIYKTHUBHbBIC, JCAYKTUBHBIC, MO AaHAJIOTHM),
BBISIBISITH  3aKOHOMEPHOCTH W TPOTHUBOPEYMST B  pacCMaTpPUBAEMBbIX  SIBICHUSX,
(hopMyIHPOBATH BHIBOJIBI U 3aKITIOUCHHS;

NMPUMEHATh B TMPOIECCE TMO3HAHUSA, MCIOJIb3yeMble B XUMHH CHUMBOJHUYECKUE
(3HaKOBBIE) MOJIENIU, TTPEOOPA3OBBIBATH MOJICJIbHBIC MPEACTABICHUS — XUMHUUYECKUM 3HAK
(cuMBOJI) dJE€MEHTa, XUMHUYecKas (opmylia, ypaBHEHHE XHMHUYCCKOW pEaKkIud — IpHu
pellICHNH YYEOHBIX ITO3HABATEJIBHBIX W TMPAKTUUYECKHUX 3ajay, MPUMEHATh Ha3BaHHBIC
MOJICJIbHBIC TPEACTaBICHHUS ISl BBIABICHUS XapaKTEPHBIX MPU3HAKOB HM3Yy4aeMbIX
BEIIIECTB M XUMHUYECKUX PEAKITHUMN.

2) 6a3oBbIe HCCIIeA0BaATEIbLCKUE IeHCTBUS:

BJIaJICTh OCHOBAMHU METOJ/IOB HAYYHOI'O TTO3HAHUS BEIIECTB U XUMHUECKUX PEAKIIHIA;



(opMynHpoBaTh LEJNH W 3aJa4d HCCJIEJAO0BAHMS, HCIOJIb30BaTh IOCTABJIEHHBIE U
CaMOCTOSITEJIbHO C(OPMYIMPOBAHHBIE BONPOCHI B KAay€CTBE MHCTPYMEHTA IO3HAHUS U
OCHOBBI 1Jis1 (DOPMHUPOBAHUS TUIOTE3bl MO IMPOBEPKE MNPABHIBHOCTHU BBICKAa3bIBAEMBIX
CYXK/ICHUU;

BJIAJ€Th HABBIKAMHM CAMOCTOSATENBHOTO IUIAHUPOBAHUS U MPOBEJACHUS YUYEHUUYECKUX
HKCIIEPUMEHTOB, COBEpPUICHCTBOBATh yMEHHUs HAOMIOAaTh 3a XOJOM IIpoliecca,
CaMOCTOSTEIILHO MIPOTHO3UPOBATh €r0 Pe3ybTaT, PopMyIUpoBaTh 0OOOLIEHUS U BBIBOJIbI
OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIHTATOB HCCIENOBAHUS, COCTABISATH OOOCHOBAaHHBIN
OTYET O MpoJIeTaHHOH paboTe;

OpUOOpPETaTh OMBIT YYEHUUYECKON MCCIE0BATEIbCKOM W MPOEKTHOM JEsITeIbHOCTH,
NPOSIBIIATh CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITENIbHOMY MOUCKY METOJOB PEIICHUS
NPAKTUYECKUX 3aJa4, IPUMEHEHHUIO Pa3IUYHbIX METOJIOB MO3HAHUSI.

3) pabora ¢ uHpopManmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHUKAX HH(OpManuu (HaydHO-TIOMyJsipHas
JIUTepaTypa XUMUYECKOTO COJIepKaHMs, CIpaBOYHBbIE MMocoOus, pecypchl HMHTepHeTa),
aHANIM3UPOBATh MH(MOPMAIMIO PA3NIMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTUUECKU
OILICHMBATh €€ JIOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTD;

(dbopMyIHpOBaTH 3aMpPOChl U MPUMEHSTH Pa3IU4HbIE METOJbl IIPU MOUCKE U O0TOOpE
uHbOpMaIIK, HEOOXOIUMOM JIJIsl BBITIOJHEHUS YYeOHBIX 3a7a4 ONpeleIEHHOTO THIIA,

npuoopeTaTh ONBIT  HCIOJb30BAHUS UH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3INYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMANIbHYIO (OpMY TpeacTaBieHus WHGOpMAIUH
(cxembl, rpaduKH, TUarpaMMbl, TAOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAa4e€CTBE CpEACTBA MpH pPaboTe C XUMUYECKOU
uHbOpMaIIHel: MPUMEHATh MEXIpPEAMETHBIE ((HDU3NUYECKHE M MaTeMaTHYeCKHe) 3HAKU U
CHUMBOJIBI, (OpMYJIbI, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0OpPa30BhIBATH 3HAKOBO-CUMBOIMYECKUE CPEJICTBA HATJISITHOCTH.

OBiaeHne yHMBEPCAJIbHBIMM KOMMYHHKATUBHBIMHU AeICTBUSMMU:

3aJaBaTh BOIPOCHI IO CYHIECTBY OOCY>KIaeMOW TeMbl B XOJ€ JAMajora Wu/WiH
JUCKYCCHUHU, BBICKAa3bIBaTh HJAEU, (OPMYIUPOBATH CBOM MPEHJIOKEHUS OTHOCHTEIHHO
BBIIIOJIHEHHUS NIPEUIOKEHHON 3a1a4u;

BBICTYIIaThb C IMPE3CHTAlHEW pe3yJbTaTOB I103HABATEIIBHOW  JI€SITEIBHOCTH,
MOJIyYEHHBIX CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMH IPU BBINOJIHEHUU
XUMHUYECKOT0 JKCIIEPUMEHTa, MPAKTHYECKOW padOoThl MO MCCIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIECTB, pealin3aluyd y4eOHOTO MpoeKkTa U (POPMYJIUPOBATH BHIBOJABI IO
pe3ynbTaTaM MPOBEAEHHBIX HCCIEAOBAHMM IyTEM COrJacOBaHUs IO3ULIMA B XOZE
o0cyXeHuss 1 0OMeHa MHCHHSIMU.

OBiageHne yHMBePCAIbHBIMHU PeryJATUBHBIMHU AeHCTBHAMM:

CaMOCTOSITEJIbHO ~ IUIAHMPOBAaTh U OCYIIECTBIIATH  CBOK  I103HABATENIbHYIO
NEeSATENbHOCTD, ONpeesis €€ eI U 3aa4i, KOHTPOJIUPOBATh U IO MEPE HEOOXOUMOCTH



KOPPEKTUPOBATh MpPEJIaraéMblil aJropuT™M JACHCTBUI MpU BBINOJHEHUHU Y4YE€OHBIX U
MCCJEeI0BAaTENbCKUX 3aJa4, BbIOMpaTh HambOosee >PQPEeKTUBHBIA CHOCOO HMX pEelIeHUs ¢
y4E€TOM MOJIyYEHHS] HOBBIX 3HAHUW O BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILECTBIIATh CAaMOKOHTPOJb CBOEH JEATENBHOCTH HA OCHOBE CaMoOaHalIW3a U
CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDBI 10 KJIACC

[IpenmeTHBIE pe3yJIbTaThl OCBOEHHUS Kypca « OpraHndyeckas XuMus» OTPaXkaroT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUN O XMUMHUYECKOW COCTaBISAIONIEH €CTECTBEHHO-
HAy4YHOU KapTUHBI MUPA, POJIM XUMHUU B MO3HAHUU SBICHUU MPUPOABI, B (POPMUPOBAHUU
MBIIUICHUS U KYJbTYPBI JITUHOCTH, €€ QYHKIIMOHAILHOM TPAaMOTHOCTH, HEOOXOITUMOM ISl
pelieHrs MPaKTUUeCKUX 3aJa4 U JKOJIOTHYeCKU OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
310pOBbIO U IIPUPOJTHOU CPEE;

BJIAJICHUE CUCTEMOM XUMHMYECKUX 3HAHUM, KOTOpas BKIHOYACT: OCHOBOIOJIATAIOIINE
MOHATUS (XUMUYECKUN DJIIEMEHT, aToOM, JJICKTPOHHas 000JiouKa aToma, MOJIeKya,
BaJICHTHOCTb, AJICKTPOOTPUIIATEIIBHOCTh, XUMHYECKas CBS3b, CTPYKTypHas Qopmyiia
(pa3BépHyTas U COKpaliéHHasi), MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBIN
CkeneT, (PyHKIMOHAJIbHAs TPYIIa, paJuKall, ©30MEPHsI, U30MEPhI, TOMOJIOTUYECKUN PSI]I,
TOMOJIOTH, YTIJI€BOJOPOABI, KHUCIOPOA U Aa30TCOACpXkKAILUE COEAUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIUHEHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHust opraHudeckux BemectB A. M. ByTinepoBa, 3aKOH COXpaHEHHUS] MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK XMMHH; MUPOBO33PEHUECKUE 3HAHUS,
JIe)Kallke B OCHOBE IOHMMAHMS IMPUYUHHOCTH U CHUCTEMHOCTH XMMHUUYECKUX SIBJICHUH,
(dakTONOTMYECKHUE CBEIEHUS O CBOMCTBax, COCTaBe, IMOJIy4YEeHUH U Oe30macHOM
UCIIOJIb30BAHUM  BAXXHEHIIMX OPraHUYeCKHX BEIIECTB B OBITY W NPAKTUYECKON
NEATEIbHOCTH YEJIOBEKA,

chOpPMHPOBAHHOCTh ~YMEHUW  BBISABIATH  XapaKTEpHbIE TMPU3HAKU  TOHITHH,
YCTaHAaBIMBAaTh WX B3aWMMOCBS3b, MWCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATHUS IIPHU
ONMCAaHUU COCTaBa, CTPOEHUS U MPEBPALICHUN OPraHUYECKUX COCAUHECHUM;

chOpPMHUPOBAHHOCTh YMEHUU  HMCIHOJIB30BaTh XUMHUYECKYIO CHUMBOJIMKY  JJISI
COCTaBIICHUS MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHON) GopMym
OpPraHMYeCKUX BELIECTB W YPABHEHUW XHMHUYECKUX PEAKIUH, W3TOTABIMBATH MOJIEIIH
MOJIEKYJI ~ OPTaHMYECKHMX  BEIIECTB JUISI  WUIIOCTPAUMM HMX  XUMHYECKOTO |
MIPOCTPAHCTBEHHOI'O CTPOECHUSI;

chOpMHPOBAHHOCTh YMEHHHA  YCTaHABIWMBATh MPUHAJICKHOCTh  M3YYCHHBIX
OpPraHMYECKUX BEIIECTB MO WX COCTABy U CTPOCHHUIO K OMPEACIEHHOMY KIACCY/TpyTIe
coeMHeHU  (YreBOAOPOABI,  KHUCJIOpPOA U a30TCOJEpKallMe  COEJAUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS), JaBaTh UM Ha3BaHHMS II0 CHCTEMaTHYECKOU
nomenkiatype (IUPAC), a Takke mNpuUBOAUTH TPUBHAIBHBIC HAa3BAaHUSA OTIEIHHBIX



OpraHWYECKUX BEIIECTB (ATUJICH, NPOIMWIEH, aleTWICH, ATUICHIJIUKOJb, TJIHUIIECPHH,
dbenon, dopmanpaeru, aneranblieruj, MypaBbUHAs KHCJIOTa, YKCYCHas KHUCIOTa,
OJICMHOBAsl KUCJIOTa, CTEApUHOBAs KUCIOTA, TJII0KO03a, (PpyKTO3a, Kpaxmall, I[eJUTI0JI03a,
TJTUIIMH);

c(hOpMUPOBAHHOCTh YMEHHUS OMPEACNIATh BUJIBI XUMUUYECKOU CBSI3UM B OPTaHUYECKUX
coeIMHEHUAX (OJIMHAPHBIC U KPATHBIC);

chOpMUPOBAHHOCTh ~ YMEHHUSI  MPUMEHSATH  TOJOKEHUS  TECOPUM  CTPOCHHUS
opranndeckux BemectB A. M. ByrtnepoBa 1 oOBsSCHEHHS 3aBUCHMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHHUS MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTpOeHHE, (U3UYECKUE U
XUMUYECKHE CBONCTBA TUIMHYHBIX MPEACTaBUTENEH Pa3IMYHBIX KJIACCOB OPTraHUYECKUX
BeIEeCTB (METaH, ATaH, STUIICH, IPONUJICH, alleTUIIeH, OyTaaueH-1,3, metunoyTtaaueH-1,3,
O€H30J1, METaHOJI, TAHOJI, ATHWJICHTJIUKOJIb, TJIULEPUH, (PEHOI, alleTaIbJAeT 11, MypaBbUHAS
U YKCYCHas KHCJIOTHI, TJIFOKO3a, KpaxMall, IeJIII0JI03a, aMHUHOYKCYyCHas KHCIIOTa),
WUTFOCTPUPOBATh TCHETUYECKYIO CBSI3b MEXKIY HUMHU YPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIUN ¢ UCTIOIB30BaHUEM CTPYKTYPHBIX (POPMYT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUYHUKHU YTIJIEBOJIOPOIHOTO CHIPBS
(HedTh, IPUPOHBIN Ta3, Yrojb), CIIOCOOBI UX MEPEePA0OTKH M MPAKTUIECKOE MPUMEHEHUE
POJYKTOB MEpepadOTKU;

c(hOpMHPOBAHHOCTh YMEHUI MPOBOJIUTH BHIYMCICHUS MO XUMUYECKUM YPaBHEHUAM
(maccel, 00OBEMA, KOJMYECTBA MCXOAHOTO BEIIECTBA WM MPOAYKTa pPEAKIHUU I10
U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WM MPOIYKTOB
peaKiumn);

chOpMHUPOBAaHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHWUKW 00 OCHOBHBIX METOJax
HAy4YHOT'O IO3HAHUS, UCIOJIb3YEMbIX B XUMHH IMPU U3YUYEHUU BEIIECTB MU XUMUUYECKHUX
ABJICHUN (HAONIOZCHHE, H3MEpEHUe, HKCICPUMEHT, MOJEIUPOBAHKE), HCIIOIH30BAThH
CUCTEMHbIC XMMHUYECKHUE 3HAHUS ISl NPUHATHS PEIICHUN B KOHKPETHBIX >KU3HEHHBIX
CUTyalusiX, CBA3aHHBIX C BELIECTBAMU U UX TPUMEHECHHEM;

c(hOpMHPOBAHHOCTh YMEHUW COONIOAATh TpaBUja TMOJB30BAHUSA XHUMHYECKOU
MOCY/I0H 1 J1abopaTOpHBIM 000PYOBaHUEM, a TAK)KE TMpaBHIia OOpAIICHHsI C BEIIECTBAMU
B COOTBETCTBUH C HHCTPYKIIUSAMH 1O BHITIOJIHEHUIO JTA0OPATOPHBIX XUMUUYECKHUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUU IUIAHUPOBATh U BBIMOIHATH XUMHUYECKUI SKCIIEPUMEHT
(mpeBpallleHUs] OPraHMYECKUX BEIIECTB MPHU HArPEBAHUU, MOJIYUYEHUE STUIICHA U U3yUYCHHE
€r0 CBOMCTB, KAU€CTBCHHBIC PEAKIIM OPTaHUYECKHUX BEIIECTB, JEHATypanus OCIKOB MpHU
HarpeBaHWM, IIBETHBIC pEAKIMM OENKOB) B COOTBETCTBHUM C TIPABWJIAMH TEXHHUKHU
0e30macHOCTH TpH OOpaIeHWH C BEMIeCTBAMH W JIA0OPATOPHBIM 000PYIOBaHUEM,
MPEACTABIATh PE3YNbTAThl XMMHUYECKOTO JKCIEpUMEHTa B (OpMEe 3amucH ypaBHEHUH
COOTBETCTBYIOIIUX PeaKIUil U (OPMYJIHPOBATH BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;



cOPMHPOBAHHOCTh ~ YMEHHUWA  KPUTUYECKH  AHAJIU3UPOBATh  XHUMHUUYECKYIO
nH(pOpMaIHIO, TOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (CpECTBa MaccoOBOM MH(pOpMaIUU,
WNuTepHeT u apyrux);

c(OpMHPOBAHHOCTh YMEHHMI COOJIIOATHh MPaBUJIA IKOJOTHYECKH IEIeCO00pa3HOro
MOBEACHUS B OBITY U TPYJOBOU JAESATENBHOCTU B LIENSAX COXPAHEHUS CBOETO 370pOBbS U
OKpY’Karollel MPUPOJHOW Cpelbl, OCO3HABaTh OINACHOCTb BO3JACHCTBUS HA JKHUBBIE
OpraHu3Mbl OIpPENeNEHHBIX OPraHUYEeCKUX BEIIEeCTB, MOHUMAas cMmbich nokazatens [IJIK,
MOSICHATh Ha TMpUMEpax CHOcOObl YMEHBIIEHUS U MPEJOTBPALIECHUS HX BPEIHOTO
BO3JICMCTBUS HA OPTaHU3M YEJIOBEKa;

st O0y4YaloIIUXCS € OrPAaHUYEHHBIMM BO3MOXKHOCTSIMU  3/I0POBBSI:  yYMEHUE
OPUMEHSTh 3HAHUSL 00 OCHOBHBIX JIOCTYIHBIX METO/IAX MO3HAHUS BEIIECTB U XUMUYECKUX
SIBJICHU;

JUISL CIIETIBIX M CIA0OBUASIIMX OOyYaronIuxcsi: yMEHHE HCIOJb30BaTh pelbedHO-
TOUEUHYIO cucTeMy ob6o3Hauenuit JI. bpains ans 3anucu xumuueckux Gopmyd.

11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOCHHS Kypca «OOIas W HEOpPraHWYecKas XUMUS
OTpaXKaroT:

c(OpPMHUPOBAHHOCTH MPEACTABICHUI: O XMMHUYECKOW COCTaBIIAIONIEH €CTECTBEHHO-
HAy4YHOU KapTUHBI MUpPA, POJIM XUMUU B MO3HAHUU SBJICHUM MPUPOJBI, B POPMUPOBAHUHU
MBIIIJIEHUS U KYJIBTYPbI JIMYHOCTH, €€ QyHKIMOHAIBHONW IPAMOTHOCTH, HEOOXOAMMOM JIJIst
pElIeHHs] MPAKTUYECKUX 3a/ad M IKOJIOTMYEeCKM OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CpEJIE;

BJIAJICHUE CUCTEMOM XMMHMUYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJATAOIIUE
HOHATHS (XMMHYECKHH 3JICMEHT, aTOM, U30TOTI, S-, P-, d- 3JIeKTPOHHBIC OPOUTAIH ATOMOB,
WOH, MOJIEKYyJla, MOJIb, MOJISIPHBIH OOBEM, BaJECHTHOCTb, AJIEKTPOOTPUIIATEIHLHOCTD,
CTENEHb OKHCJICHUS, XHUMUYECKass CBA3b (KOBAJIEHTHAas, WOHHAsA, METaJIMYECKas,
BOJIOPOJHAsA), KpHUCTA/UIMUECKas pEmETKa, TUIbl XUMUYECKHX pEaklHil, pacTBOp,
AJEKTPOJIUTBI,  HEAIEKTPOJUTHI,  BJIEKTPOJMTUYECKAs  JUCCOLUMALMUSA, OKHUCIIUTEIb,
BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW pPEAKIUU, XUMHUUYECKOE PABHOBECHE); TEOPUHU U
3aKOHBI (T€OpHUsl BIEKTPOIUTUYECKONW JHCCOUMAlNM, Nepuoauueckud 3axkon . M.
MenzaeneeBa, 3aKOH COXPAHEHHsSI MAacChl BELIECTB, 3aKOH COXPAHEHHS W MPEBPALICHUS
SHEPIUM TMPU XUMHUUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUIN S3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHHUS, JIEKAIIME€ B OCHOBE TNOHMMAHUSA MPUYUHHOCTU U
CUCTEMHOCTH XMMHUYECKHX SIBJICHHUH, (DaKTOJOTUYECKHE CBEICHHSI O CBOMCTBAX, COCTABeE,
MOJIYYCHUH M O€30TIaCHOM HMCTIOIB30BaHUH BAXKHEHIIINX HEOPTAHMUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOMN JESITEIbHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISITH  XapaKT€pHbE MPU3HAKK  TOHSTHUH,
YCTaHAaBIMBAaTh WX B3aWMMOCBS3b, MCIIOJIB30BAaTh COOTBETCTBYIOIIME MOHATHS NPHU
ONMCAaHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPALICHUN;



c(OPMHUPOBAHHOCTh ~YMEHUW HCHOJb30BaTh XUMUYECKYIO CUMBOJIMKY IS
COCTaBJIEHUs (OPMYJI BEIIECTB M YPaBHEHUI XMMHUYECKUX PEAKINI, CUCTEMaTHYECKYIO
Homenknarypy (IUPAC) u TpuBuanibHbie Ha3BaHUS OT/ICJIbHBIX HEOPTAaHUYECKUX BEIIECTB
(yrapHblii Ta3, yriaeKUCIbli ra3, aMMUakK, raiéHas U3BeCTb, HeraléHas U3BeCTh, TUThEBAS
coJia, MUPUT U JpYTHe);

c(OpMHUPOBAHHOCTh YMEHHH ONpENEsATh BaJE€HTHOCTb M CTENEHb OKHUCICHHS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3H
(koBaJIeHTHAsl, MOHHAs, MeETaJuIMYecKas, BOJOPOJHAs) B  COCIMHEHUSX, THUI
KPUCTAINTMYECKON PEIIETKH KOHKPETHOIO BeEllecTBa (aTOMHas, MOJIEKYJIsipHasi, MOHHasi,
MeTaJInyecKas), XapakTep Cpelibl B BOJAHBIX pacTBOpaxX HEOPraHUYECKUX COCIMHEHU;

c(OpPMHPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAJIC)KHOCTh HEOPTraHUYECKUX
BEUIECTB MO MX COCTaBy K OIpeAeEHHOMY KJaccy/Tpymnne COoeIuHEeHUN (IpocThble
BEUIECTBA — METaUIbl U HEMETaJIbl, OKCHJbI, OCHOBaHUS, KHUCIOThI, amM(pOTEepHbIE
TUIPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUN paCKpbIBaTh CMBICH Tepuoanydeckoro 3akona J[. U.
MenneneeBa W JE€MOHCTPUPOBATh €ro CHUCTEMATH3UPYIOIIYI0, OOBSICHUTEIBHYIO U
POrHOCTUYECKYIO (PYHKITNH;

c(OpMHUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX dneMeHToB 1—4 mepuonoB Ileproanueckoil CcHCTEMBI XUMHUYECKUX
anemeHToB JI. Y. MenneneeBa, UCHOb3ys MOHATHS «S-, P-, 0-3JIEKTpOHHBIC OpOUTAITIIY,
«QHEPreTHYeCKre YPOBHM», OOBIACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS  CBOMCTB
XUMUYECKUX 3JIEMEHTOB U UX COECIMHEHUN MO nepuojgaM W rpynmnam llepuoanueckoit
CHUCTEMBbI XUMHUYECKUX 31eMeHTOB [[. 1. Menneneesa;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMHUCHIBATH) OOIIHME XUMUUYECKUE
CBOMCTBAa HEOPTraHUYECKHUX BEILIECTB PA3TUYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE
T€HETUYECKOW CBSI3U MEXKIYy HEOPraHMYECKHMMHU BEUIECTBAMHM C IOMOUIBIO YpPaBHEHHM
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINIA;

chOpPMHPOBAHHOCTh YMEHHUSA KIACCU(DHUIIMPOBATh XUMHUYECKHUE PEAKIUU  TI0
pa3IMYHBIM MpU3HAKaM (YUCIy M COCTaBy PEAarupyloIINX BELIECTB, TEIJIOBOMY 3(PQeKTy
pEaklny, U3MEHEHHIO CTEIIEHEW OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTU PEAKLUH, YIACTHIO
KaTaJIn3aTopa);

c(hOpMHPOBAHHOCTh YMEHHI COCTABISITH yYPAaBHEHHSI PEAKIUN Pa3IUYHBIX THUIIOB,
MOJTHBIE U COKpAIIEHHbIC YPABHEHUS PEaKUil HOHHOTO OOMEHa, YYUTHIBAsl yCIOBHS, MPH
KOTOPBIX 3TH PEaKUUU UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUI MPOBOAUTH PEAKLINH, TOATBEPKIAIOIINE KaUeCTBEHHBIH
COCTaB PA3JMYHBIX HEOPraHWYECKUX BEILECTB, PACIIO3HABATH ONBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEILECTB;

c(OpMHPOBAHHOCTb yMEHUHI pacKpbIBaTh CYIIHOCTh OKHUCJIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMIl MOCPEACTBOM COCTABJIEHHUS 3JIEKTPOHHOrO OajaHca 3THUX
peaKuunii;



c(hOpMUPOBAHHOCTh YMEHUN OOBSACHITH 3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOU
peakiuu OT pa3IMYHbIX (DAKTOPOB; XapaKTep CMEIICHUS XHUMHUYECKOr0 DPaBHOBECHUS B
3aBUCHUMOCTHU OT BHEIIHETO Bo3naeicTBus (npunuun Jle [1laTense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMHUYECKHUE IMPOIIECCHI, JEKAIIUE B
OCHOBE MPOMBIIUICHHOTO TOJIYYEHHSI CEpHOM  KHCJIOTBI, AaMMHaKa, a TakKkKe
c(hOpMUPOBAHHOCTH TMPEJCTABICHUN 00 OOIIMX HAay4YHBIX MPUHIMIAX M IKOJIOTUYECKHUX
npobJieMax XUMHUUYECKOTO TTPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUUH MPOBOAUTH BBIYUCICHUS C HCIOJIB30BAHUEM IOHSATHS
«MaccoBas JIOJIsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMUUYECKHUX
peaKkIusix, Macchl BEIIECTBA MU 00BbEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Ui o0bEMY OJHOTO M3 yYAaCTBYIOIIUX B PEAKIUH BEIIECTB, TEIIOBOTO 3¢ dekra
pEaKIUM Ha OCHOBE 3aKOHOB COXPAHEHHUS MACChl BEUIECTB, MPEBPALICHUS U COXPaHCHHS
SHEpruuy;

c(hOpMUPOBAHHOCTh YMEHUM COOJNIOAATh TpaBUJIa TOJb30BAHUS XHUMHUYECKOM
MOCYJI0M M JTa0OpaTOpPHBIM 000PY/IOBAHUEM, a TAKXKE MPaBHIa OOPAIICHHS C BEIIECTBAMHU
B COOTBETCTBHUH C MHCTPYKIUSIMU IO BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh YMEHUM TUIAHUPOBATH W BBITIOIHATh XUMUUECKUN HIKCIIEPUMEHT
(pa3nokeHne TEepoKCHia BOJAOPOAA B MPHUCYTCTBUU KaTalu3aTopa, ONpeeSeHUE CPEeJbl
pPacTBOPOB BEIIECTB C IMOMOIIBIO YHHUBEPCAIBHOTO HWHIMKATOPA, BJIMSHUE PAZTAYHBIX
(bakTOpOB Ha CKOPOCTh XUMHUUYECKON PEaKIINK, PeaKIMid HOHHOTO OOMEHAa, KaueCTBEHHBIC
peakiuu Ha cyibdar-, KapOOHAT- W XJOPUJI-aHUOHBI, Ha KAaTHOH aMMOHWUS, pelIeHue
AKCIEPUMEHTANIbHBIX 3aJau 1Mo TemMaMm «Metamiby u «HemeTamibsy) B COOTBETCTBUU C
npaBUJaMU TEXHUKU OE30MAaCHOCTH TMPU OOpalleHUU C BellecCTBaMU U J1aOOpaTOPHBIM
000pyTI0BaHUEM, TIPEACTABISATH PE3YyJbTaThl XUMHUUYECKOTO IKCIIEpUMEHTa B (popMe 3amucu
ypaBHEHHUM COOTBETCTBYIOIIUX peaKkiuid W (OpPMYJIHPOBATh BBIBOJBI Ha OCHOBE JSTHX
pe3yJIbTaTOB;

chOpMUPOBAaHHOCTh ~ YMCHHMM  KPUTHYECKH  aHAJIU3UPOBATh  XHUMHUYECKYIO
uH()OPMAIIHIO, TTOJIyJaeMYI0 M3 Pa3HBIX UCTOYHUKOB (CpEICTBA MAaCCOBOM KOMMYHHKAIIHH,
WNuTtepHeT u apyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIONATHh MpaBHia YKOJIOTUUYECKH II€IeCO00Pa3HOTO
MOBEJICHUSI B OBITY U TPYJOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHUSI CBOETO 370POBbsS U
OKPY’KAIOIIEH NPUPOJHON Cpelibl, OCO3HABATh OMNACHOCTb BO3JCWUCTBHS Ha JKUBBIC
OpraHu3Mbl OIpPEIEIEHHBIX BENIECTB, MOHMMAs cMbica mnokaszarensa [IJIK, moscHsaTe Ha
MpUMeEpax CHOCOOBI YMEHBIIICHUS M TPEJOTBPANIEHUS WX BPEIHOTO BO3JACHCTBUS Ha
OpraHu3M 4YeJOBEKa;

UIsT  00y4YarIuXcsi € OrPAaHUYEHHBIMM BO3MOMKHOCTAMH  3JI0POBbS: yMEHHUE
MIPUMEHSITh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METO/IaX MO3HAHMS BEIIECTB U XUMUUYECKUX
SIBJICHUI;

JUISL CJENbIX W CIA0OBHASIIMX OOYyYarolMXCS: YMEHUE HCMOJb30BaTh peibedHOo-
TOYEUHYIO cucTteMy o0o3HaueHui JI. bpaiins nis 3anucu XxuMuyeckux Gopmy.



TEMATHUYECKOE IIVIAHUPOBAHMUE 10 KJIACC

KosuyecTBo yacos DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI B Konrposabubie | Ilpakruueckue | (uuppoBbie)
cero padoThI padoThl o0pa3oBaTe/IbHbIE
pecypcsl
Pasnea 1. TeopeTuueckne 0CHOBbI OPraHU4eCKOi XUMHUH
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOEHHS OPTraHNYeCcKUX coeTuHeHuil A. M. 3
bytneposa
Hroro mo pazneny 3
Pazpnen 2. Yriesogopoabl
2.1 [IpenenbHbIC YTIIEBOIOPOABI — AJTKAHBI 2
59 HenpenenbHble yrieBoaopO/Ibl: aKEeHBI, 6 1
aJIKa/IueHBbI, aJIKUHBI
2.3 ApomMaTHYEeCKHe yTIIeBOI0POIbI 2
54 [IpupoaHbIe HCTOYHHUKY YTIIEBOJOPOIOB U UX 3 1
nepepaboTka
Utoro no pazneny 13
Paznen 3. Kuciopoacoaep:kanue oprannyeckue coeJuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anspaeruabl. KapOoHoBbie KUCIOTHL. CI0XKHBIE 7 1
3¢upHI
3.3 VrneBoasl 3 1
Hroro no pazneny 13

Pasnea 4. Azorconepikamue opraHu4ecKue coeJHHeHHs




4.1 AMHHBL. AMUHOKHCIIOTHI. benku 3
Hroro mno pazueny 3
Pa3znea 5. BoicokoMoJieKyJIsIpHbIE COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KVIACC

DJIeKTPOHHbIE
udposbie
Koun4yecTBo yacos (unpp )
o0pa3oBaTe/ibHbIE
Ne n/m HanmeHnoBaHue pa3aesioB 4 TeM NPOrpaMMBbI
pecypchl
Konrpoabubie | IlpakTHyeckue
Bcero
padoTsbI padoThI
Paznen 1. Teopernueckne 0CHOBbI XMMUM
Crpoenue atomoB. [leproanueckuil 3aK0H U
11 [Iepnonnueckas cuctemMa XMMUYECKUX 3
anemenToB JI. 1. Menaeneera
1.2 Crtpoenue BemiectBa. MHOTO0OOpasue BEMIECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroro no pazaeny 13
Paznea 2. Heoprannueckasi xumusi
2.1 Mertambl
2.2 Hemeramisr 1
53 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 5
' BeIlleCTB
Hroro no pazneny 17
Paznen 3. Xumusi v :KU3Hb
3.1 XUMUS U )KU3Hb 4
Uroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE 10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero u3yyeHusi = o0pasoBaTeibHbIe
padoTsbI padoThI
pecypcsl

1 [Ipeamer opraHn4eckoil XUMHH, €€ 1 Bubnavoteka LIOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHUE hitps://m.edsoo.ru/7f41837c
Teopust CTpOEHUSI OPraHUYECKUX Bubnunoteka LIOK

2 coequHennit A. M. Bytieposa, eé 1 https://m.edsoo.ru/7f41837c
OCHOBHBI€ MTOJIOKEHUS
[IpencraBnenue o KIaccuPpuKaUm Bubnunoteka LIOK
OPraHUYEeCKHUX BEIIECTB. https://m.edsoo.ru/7f41837c

3 Homenkmarypa (cucremaTudeckas) u 1
TPUBHUAIIbHBIE HA3BAHUS OPraHUYECKUX
BEILIECTB
AJIKaHBI: COCTaB U CTPOCHHUE, Bubnavoteka LIOK

4 o 1 https://m.edsoo.ru/7f41837c
TOMOJIOTUYECKHUU Pl
MeraH u 3TaH — npocTenime Bubnuoteka LIOK

S 1 https://m.edsoo.ru/7f41837c
MPEACTABUTENM AJIKAHOB
AJIKEHBI: COCTaB U CTPOCHHUE, Bubnuoteka LIOK

6 . 1 https://m.edsoo.ru/7f41837c
CBOMCTBa
DTUJIEH U IPONUIIEH — MPOCTEHIINe Bubnuoteka LIOK

7 1 https://m.edsoo.ru/7f41837c
MPEACTABUTENMN AIIKEHOB

8 [Ipaktuyeckas padora Ne 1. 1 1 Bubnunoteka LIOK




«TonyueHnue 3THIIEHA U U3YUECHHE €TO
CBOUCTBY

https://m.edsoo.ru/7f41837c

Ankanuensl. bytaguen-1,3 u

Bubnnoteka LLOK

9 MetuinOytamuen-1,3. [lorydyenne https://m.edsoo.ru/7f41837c
CUHTETHYECKOI0 KayyyKa U pEe3UHbI
AJNKHHEBIL: COCTaB U 0COOEHHOCTH Bubnumoteka LLJOK

10 CTPOEHUSA, TOMOJIOTUYECKUI PS/I. https://m.edsoo.ru/7f41837c
ALIETUIIEH — MPOCTEUIIHIT
MPEICTaBUTEND aJTKUHOB

1 BBIUKCIIEHHS 110 YPABHEHHIO E;ts“.”me*(a LOK
XUMUHECKOH PeaKIiH ps://m.edsoo.ru/7f41837c

12 ApeHbl: OEH30I1 ¥ TOJTYOJL. ';”6“.”0Te“a LOK
TOKCHYHOCTh APEHOB ttps://m.edsoo.ru/7f41837c
I'eneTnueckas cBs3b yIII€BOJAOPOIOB, Bubnunoteka LIOK

13 MPUHAUISKAITUX K PA3TUIHBIM https://m.edsoo.ru/7f41837c
KJ1accam
[IpupoaHbie UCTOYHUKHU Bubnunoteka LIOK

14 YIJIEBOJOPOOB: MPUPOIHBIN a3 u https://m.edsoo.ru/7f41837c
MOMyTHBIE He(TAHBIE ra3bl, HEPTh U
MPOIYKTHI €€ mepepadoTKu
IIpupoaHbie HCTOYHUKHU Bubnunoteka LLOK

15 YIJIEBOJOPOIOB: IPUPOAHBIN r'a3 U https://m.edsoo.ru/7f41837c
MOMyTHBIE He(TAHBIE ra3bl, HEYTh U
MPOIYKTHI €€ mepepaboTKu

16 KonTponbHas paboTa mo pazaeny E:fn.MOTEKa LIOK
«YTIIEBOIOPOIBI ps://m.edsoo.ru/7f41837c

17 IIpenenbHbIe OAHOATOMHBIE CIIUPTHI: Bubnnoteka LLOK




MCTaHOJ U 3TaHOJI. BOI[OpOI[HaSI CBA3b

https://m.edsoo.ru/7f41837c

MHOroaroMHbI€ CIIUPTHI:

Bubnumoteka LLOK

18 :
STHJIEHI MK 1 TJIHIEPUH https://m.edsoo.ru/7f41837c
@DEHOJ: CTPOEHUE MOJIEKYJIbI, Bubnunoteka LLOK

19 (bu3UYecKue U XUMHUYECKUE CBONCTBA, https://m.edsoo.ru/7f41837c
MIPUMCHCHHE

20 Anpaeruasl: popManbaeru u Bubnnoteka LIOK
AlleTAbICI T, ALICTOH https://m.edsoo.ru/7f41837c
OIHOOCHOBHBIE MpPEEIbHBIE Bubnnoteka LLOK

21 KapOOHOBBIE KMCIIOTHI: MypaBbUHAs U https://m.edsoo.ru/7f41837c
YKCyCHas
[TpakTuueckast pabora Ne 2. Bubnuoteka LLOK

22 «CBoiicTBa pacTBOpa YKCYCHOM https://m.edsoo.ru/7f41837c
KHCJIOTBI»
CreapuHOBasi M OJICMHOBAsI KUCIIOTHI, Bubnnoteka LLOK

23 KaK MPEJICTaBUTENH BBICIIUX https://m.edsoo.ru/7f41837c
KapOOHOBBIX KHCIIOT

24 Mblia KaKk COJIM BBICIIMX KapOOHOBBIX Bubnnoteka LIOK
KHCJIOT, HX MOOIIEE ICHCTRHE https://m.edsoo.ru/7f41837c
Crnosxuble 3(hUpbl KaK MPOU3BOIHBIC Bubnunoteka LLOK

25 KapOOHOBBIX KUCIOT. ['uaponus https://m.edsoo.ru/7f41837c
CIIOKHBIX 2QUPOB

26 XKupsl: ruaponan3, mpuMeHeHHe, Bubanoreka LIOK
GUOOTHUECKas POITb KHPOB https://m.edsoo.ru/7f41837c

27 YrneBoabl: cocTaB, KIaccupHUKaIIHs. Bubnnoteka LLOK




Baxueiimme npeacraBuTeNu:
TIII0K03a, (PyKTO3a, caxaposa

https://m.edsoo.ru/7f41837c

Kpaxman u nemronosa kak

Bubnumoteka LLOK

28 1 .
NPHPOTHBIE TTOMHMEPET https://m.edsoo.ru/7f41837c
KonTponbHas pabota no paszaeny Bubnunoteka LIOK

29 «Kucnopoaconepxamue 1 https://m.edsoo.ru/7f41837c
OpTraHUYECKUE COCTMHEHUS

Bubnumoteka LLJOK

30 AMMHBL: METWIAMWAH U aHWIHH 1 https://m.edsoo.ru/7f41837¢
AMUHOKHUCIIOTHI Kak aM(pOTepHbIE Bubnnoteka LLOK

31 OPraHUYeCKHE COCTUHEHUS, NX 1 https://m.edsoo.ru/7f41837c
ouoaoruyeckoe 3HadeHue. [lentuapl

32 Benku Kak NpUpO/IHbIE 1 Bubnmorexa LIOK
BBICOKOMOJIEKYIAPHBIE COCTMHEHHUS https://m.edsoo.ru/7f41837c

33 OCHOBHBIE TOHSTHS XUMHU 1 Bubnnorexa LIOK
BBICOKOMOJICKYJISIPHBIX COSMHEHUI https://m.edsoo.ru/7f41837c
OCHOBHBIEC METOJIBI CHHTE3a Bubnnoteka LLOK

34 BBICOKOMOJIEKYJIIPHBIX COCMHEHUH. 1 https://m.edsoo.ru/7f41837c
[TnacTmaccel, kKayuyykH, BOJOKHA
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bceero Konrpoarunie  HMpaxririecikue u3ydyeHusi | oOpa3oBaTejibHbIE
padoTsbI padoThI pecypebi
XuMHudecKkuil deMeHT. ATOM. Bubnuorexa LIOK
! DneKTpoHHasi KOHPUTypaIus aTOMOB 1 https://m.edsoo.ru/7f41837c
[Tepuonnueckuii 3aKOH 1 Bubnnoteka LLOK
[Tepuoanueckas cucreMa XUMHYECKUX https://m.edsoo.ru/7f41837c
2 snemenToB JI. 1. MenaeneeBa, ux CBSI3b 1
C COBPEMEHHOM TEOPHUEHN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB Bubnunoteka LIOK
XUMHYECKHUX DIIEMEHTOB 1 X https://m.edsoo.ru/7f41837c
3 COCAMHEHMI 1O TPyIIaM U MEPUOIaM. 1
3HayeHue MEPUOIUYECKOTO 3aKOHA 1
CHUCTEMBI XUMHUUYECKHUX 3j1eMeHTOB [[. 1.
MeneneeBa B pa3BUTHUH HAYKH
CrtpoeHue BelecTBa. XUMHYECKast Bubnnoteka LLOK
4 CBSI3b, €€ BUJIBI, MEXaHU3MBbI 1 https://m.edsoo.ru/7f41837c
00pa3oBaHM KOBAJICHTHOM CBSI3H.
Bonoponnas cBs3b
BanentHOCTS. Bubnnoteka LIOK
5 OneKTpooTpULATENbHOCTh. CTENEHb 1 https://m.edsoo.ru/7f41837c
OKHCIIEHUs. BemecTtsa MOJIEKyISIPHOTO
Y HEMOJIEKYJISIPHOTO CTPOEHUS
6 IIoHsATHE O AUCHIIEPCHBIX CUCTEMAX. 1 Bubnnoteka LLOK




HctuHHbBIC U KOJUIOUHBIE PACTBOPBHI.
MaccoBas 10J1 BEIIECTBA B PACTBOPE

https://m.edsoo.ru/7f41837c

Knaccugukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCAVHEHUM.

Bubnumoteka LLOK
https://m.edsoo.ru/7f41837c

! I'eneTnueckas CBsI3b HEOPraHUYECKUX
BEIIECTB, PA3JIMYHBIX KJIACCOB
KﬂaCCI/I(bHKauHﬂ XUMHUYECCKHUX peaKuI/Iﬁ Bubnnoteka LLOK
B HEOPTraHMYECKON U OPraHUYECKOU https://m.edsoo.ru/7f41837c
8 XUMHH. 3aKOH COXPAHEHUS MacChl
BEIIECTB; 3aKOH COXPAHECHUS U
MPEBPAILCHUS SHEPTUU TTPU
XUMUYECKUX PEAKITUIX
9 CxopocTs peakuun. O6paTuMbIe 5”6“.”°Te*(a LOK
peakuu. XuMHUYECKOEe paBHOBECUE https://m.edsoo.ru/7f41837c
[Ipaktrueckas padota Ne 1. «Bnusiaue Bubnnoteka LLOK
10 pa3IUyYHBIX (PaKTOPOB HA CKOPOCTH https://m.edsoo.ru/7f41837c
XUMHYECKON PEaKIUn»
DJIEKTPOJUTHYECKAS TUCCOLIAIIUS. Bubnnoteka LLOK
IlonsiTHE 0 BOJIOPOAHOM MOKA3aTENIe https://m.edsoo.ru/7f41837c
11 (pH) pactBopa. Peakunu HOHHOTO
obMeHa. ['uaponau3 opraHndecKux u
HEOPraHUYECKUX BEIIECTB
OKHCANTENBHO-BOCCTAHOBUTEIILHBIE Bubnnoteka LLOK
12 peakiuu. [ToHsTHE 00 AIIEKTpOIIN3E https://m.edsoo.ru/7f41837c
pacIuIaBoOB U PaCTBOPOB COJIEN
13 KonTponbHas paboTa mo pazaeny Bubnnoreka LIOK

«TeOpeTI/IquKI/IC OCHOBBI XUMHH)»

https://m.edsoo.ru/7f41837c




Mertaminl, uX MOJIOKCHUE B
[Tepuoanueckoil cucteMe XMMUYECKUX

Bbubnmoteka LOK
https://m.edsoo.ru/7f41837c

14 anemeHToB J[. . MeneneeBa u
O0COOCHHOCTH CTpOCHHUS aToMOB. O0Imue
¢u3nvecKkrue CBOMCTBA METAIIIOB
CnaBbl METaJIOB. Bubnunoteka LLOK

15 DNEKTPOXUMHUYECKUN psil HANIPSHKEHUH https://m.edsoo.ru/7f41837c
METaJIJIOB
XUMHYeCKHe CBOMCTBA BaXKHEUTITNX Bubnmoteka LUOK

16 METaJIOB (HaTpHi, Kalui, KalbLUi, https://m.edsoo.ru/7f41837c
MarHuii, aJlOMUHUIN) U UX COeTMHEHUI

17 XUMHUYECKHE CBOWCTBA XpOMa, MEIH E:f“.”OTeKa LUOK
X COeIUHEHHIA ps://m.edsoo.ru/7f41837c

18 Xumudeckne CFOP'ICTBa IIMHKa, XKee3a u fm:czz-j(/):zgo?)l(ru/7f41837c
UX COEIMHEHUU S :
[IpakTtuueckas padora Ne 2. "Pemenue Bubnunoteka LIOK

19 3KCIIEPUMEHTAJIBHBIX 33/1a4 [0 TEME https://m.edsoo.ru/7f41837c
«Mertamas»"
Hewmertannel, ux nmonoxeHue B Bubnunoteka LLOK

20 [Tepuoauueckoit cucteMe XUMUYECKUX https://m.edsoo.ru/7f41837c
anemenToB /. 1. MenneneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB
®du3nyecKkue CBOMCTBa HEMETAILIIOB. Bubnnoteka LIOK

21 AnnoTpomnusi HeMeTaIoB (Ha IpUMepe https://m.edsoo.ru/7f41837c
KHcnopoja, cepsl, pocopa u
yriepoja)

22 XUMHUYECKUE CBOWCTBA I'AJIOTE€HOB, CEPBI Bubnunoreka LIOK




U UX COeOUHEHUU

https://m.edsoo.ru/7f41837c

XuMH4ecKre CBOMCTBa a3oTa, hocodpa

Bubnnoteka LLOK

23 .
¥ ¥X COeTMHEHI https://m.edsoo.ru/7f41837c

o4 XuMudeckne CBOHCTBA yrieposa, bubanorexa LIOK
KPEMHHS 1 UX COEMHEH MUl https://m.edsoo.ru/7f41837c

o5 [IpumeHeHne BaXXHEUIINX HEMETAJIIIOB Bubnuoteka LIOK
H HX COeIMHEHHIA https://m.edsoo.ru/7f41837c
O00011IeHE U CUCTEMATH3ALMS 3HAHUI Bubnunoteka LLOK

26 no teMe «HemeTamney. Beraucnenus https://m.edsoo.ru/7f41837c
10 YPaBHEHUSIM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKHUE PACUETHI
[Ipaktuueckas padora Ne 3. «Pemenne Bubnunoteka LIOK

27 AKCIIEPUMEHTAJIBHBIX 33]1a4 110 TEME https://m.edsoo.ru/7f41837c
"HemeTtamnabl"»

28 KontponbHas paboTa o TemMam Bubnuorexa LIOK
«Metamie» 1 «Hemeramisny https://m.edsoo.ru/7f41837c
Heoprannueckue u opraHudeckue Bubnunoteka LLOK

29 KHCIIOTHI. Heopranuueckue u https://m.edsoo.ru/7f41837c
OpraHUYeCKUe OCHOBAHUS
AmdoTepHble HEOpraHU4eCcKue 1 Bubnnoteka LLOK

30 OpPraHUYECKUE COECTUHEHNUS. https://m.edsoo.ru/7f41837c
I'eneTnueckas CBsI3b HEOPraHUYECKUX U
OpPraHUYECKUX BEIECTB

31 Ponb xuMuu B 00ecIieueHHN Bubnmotexa LIOK

JKOJIOTMYECKOW, SJHEPIreTUUECKON U

https://m.edsoo.ru/7f41837c




MUIIEBOI 0€30MacHOCTH, Pa3BUTHU
MCOUIIMHBI

[IpencraBnenns 06 0OMKUX HAYIHBIX

Bubnnoteka LLOK

32 MIPUHIIUATIAX TPOMBIIILIICHHOTO 1 https://m.edsoo.ru/7f41837c
MTOJTYYCHUS BOKHEHIIINX BEIICCTB
Bubnnoteka LLOK
33 UYenmoBek B MUPE BEIIESCTB U MAaTEPHAIIOB 1 https://m.edsoo.ru/7f41837c
Bubnnoteka LLOK
34 XuMUSL ¥ 37I0pOBBE YeIOBEKA 1 https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 34
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