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HOACHUTEJBHASA 3AITUCKA

[IporpaMMa 1O XUMUM Ha YpPOBHE CpeaHEro obmero oOpa3oBaHUs
pazpabotrana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K Pe3ysbTaTaM OCBOCHHS
dbenepanbHOll 00pa30BaTENbHOW MPOTrpaMMbl CPEJAHETO OO0IIero oOpa3oBaHUS
(®OIT  COO), npencraBiaeHHbIXx B DegepadsbHOM  rOCYJapCTBEHHOM
obpazoBatenbHoM cTanaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
ydueOHOro mpeameTra «XuMus» B 00Opa3oBaTeIbHBIX opraHuzanusx Poccuiickoi
Qdenepanvy, pealu3yIOIMIUX OCHOBHBIE OOpa3oBaTelbHBIE MPOTPaAaMMBbI, U
OCHOBHBIX TOJNOXKEeHUN «CTparerun pa3BUTHS BocnuTaHus B Poccuiickoi
Oenepanuun Ha nepuon a0 2025 rona» (Pacnopsikenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY NOAXO0J0B K pa3pabOTKe MPOrpaMMbl MO XUMHUHU, K OINPEACICHUIO
oOmiei ctparernu oOydeHus, BOCIIMTAHUS M Pa3BUTHUS O0YUAIOMIMXCS CPEACTBAMH
yuebHoro npeameta «Xumus» st 10—11 kiaccoB Ha 6a30BOM ypOBHE COCTaBHIIN
koHUentyanpHble nonoxennds @I'OC COO o B3aMMOOOYCIOBICHHOCTH LEJEH,
COJIEpKaHus, pPe3yibTaTOB OOyueHUs U TpeOOBaHWN K YpPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XVUMHYECKOE oOpa3oBaHue, N0JIy4aeMoe BBIITYCKHUKaMH
o0mieo0pa3oBaTeIbHOM OpraHU3alliy, SBSIETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIYKUT 3aBepLIAlONIMM 3TalloM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHMsA. OTH LEHHOCTH KacaroTcs
NO3HAHMSI 3aKOHOB NMPHUPOAbI, (HGOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeloBeKa, a TakKe DKOJOTMYECKM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3I0pOBBI0O M NpUpPOJHON cpene. Peammsyercs xumuueckoe o00pazoBaHuE
oOyuJaroluxcs Ha YpOBHE CpPEAHEro o0Iero o0pa3oBaHus CpeACTBAMU YUEOHOIO
npeaMera  «XUMHUS», COJEPKAHME M IOCTPOEHHUE KOTOPOIO OIPEIEICHbl B
nporpaMme MO XHMHUU € YYETOM CHEeUU(PUKH HAYKHM XHMUM, €€ 3HAUCHHUS B
MO3HAHUU TPUPOJLI M B MaTEPHAIbHOW JXKU3HM OOIIECTBA, a TaKkKe C y4ETOM
oOumMx 1eneld W TMPUHLHUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSTHUE
CHUCTEMBI cpesiHero ooriero oopazoBanus B Poccuiickoit denepanum.

X¥MHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0co0yi0 pojib B
COBPEMEHHOW IMBUIIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYyJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMUPOBAHUE PALIMOHAILHOIO HAYYHOT'O MBIILIEHUS,
B CO3/IaHME€ IEJOCTHOTO MPEJCTaBICHUSI 00 OKpY)KAIOIIEeM MHUPE Kak O €JIMHCTBE
OpUpPOAbl U YeJoBeKa, KOTopoe (GopMuUpyeTcss B XMMHM Ha OCHOBE MOHUMAHMS
BEILIECTBEHHOTO COCTaBAa OKPYXAOIIETO MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMU 00JIaCTsIMU IPUMEHEHUSI.
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TecHO B3aMMOJEUCTBYs ¢ APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMMs CTajla
HEOTHEMJIEMOM YacThI0O MUPOBON KYJIbTYPhl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TPyAa W KU3HU KaxJa0ro ujeHa ooOmectBa. CoBpeMeHHass XHMMHUS KaK Hayka
CO3MJAaTENbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HalpaBlieHAa Ha peLICHHe
rJ100aJbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHsI YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUUECKOH, MUIIEBOM, IKOJIOTMYECKOM 0€30I1aCHOCTH U OXPaHbI 3J0POBbSL.

B coorBercTBUM ¢ OOIMMH LEISIMH U MPUHLMIIAMHU CPEAHETO OOIIEro
oOpaszoBaHus cozaepxkanue npeamera «Xumus» (10-11 knaccsl, 0a30BbI ypOBEHb
U3yUYEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJITOTOBKY
oOyyaroluxcs, HEOOXOOUMYI0 MM Il  BBIPAaOOTKH  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUS B JKU3Hb COLIMYMA, IIPOJOJDKECHUS
00pa30oBaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocraBnsomiuMu ~ nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChbl —
«Oprannueckas xumus» u «OOmas M HeopraHudeckass XHUMHSA», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAayKH: cHCTEMa
3HaHUU MO0 HEOPTaHWYECKOW XUMHH (C BKIKOYEHUEM 3HAHHUU U3 OOIIed XUMUM) U
OpraHnyeckon xumuu. PopmMupoBaHUE JAHHOM CHUCTEMBI 3HAHUW IPU U3YyUYECHUU
npeaMera O00eCreyrMBaeT BO3MOMKHOCTh PACCMOTPEHHS BCETO MHOT000pasus
BELIECTB HA OCHOBE OOIMX MOHITHI, 3aKOHOB U TEOPUN XHUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranuueckas xumusi» U «OOmas u
HEopraHuyeckas XUMHUsS» cQOpMUpOBaHA B IMporpamMme MO XHUMHM Ha OCHOBE
CUCTEMHOr0 TNOJAXO0Ja K U3YYEHHMIO Yy4eOHOro Marepuasa H oOycIOBJIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONpENEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHM4YeCKOW XHMMHUM BELIECTBA
paccMaTpHUBaIOTCSI HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOCHUS OPTaHUYECKHUX
COCAVHEHNH, a TAaKXK€ HAa YPOBHE CTEPEOXMMHUYECKHMX M DJIEKTPOHHBIX
IOpPEICTaBIEHU O CTpoeHHH BemecTB. CBeneHuss 00 H3ydaeMblX B Kypce
BEIIECTBAX JAIOTCA B PA3BUTHUU — OT YIJIEBOJOPOJIOB /IO CIIOXKHBIX OMOJIOTHYECKH
AKTHBHBIX COCAUHEHHMH. B Kypce OpraHM4ecKOod XHMMHUHU IOJYy4arOT Pa3BUTHE
chopMupOBaHHbIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS MEpPBOHAYAIbHbBIC
NPEICTABICHUS O XUMUYECKOM CBsI3HU, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUSI, O XUMUUYECKON PEAKLIAH.

[lon HOBBIM yriOM 3peHHs B MHpeameTe «XuMHus» 0a30BOro ypoOBHS
paccMaTpuBaeTCsl HW3YYEHHBII Ha YpPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
TEOPETHUUECKU MaTepuanl M (AKTOJIOrMYECKHE CBEJEHUS O BEIIeCTBAX M
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIias ¥ HeopraHuyeckas
XUMHSD» O0OydaloIMMCs TPEAOCTaBISIETCS BO3MOXHOCTh OCO3HAaTh 3HAUYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,
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rIyo’)ke TOHSATh HMCTOPUYECKOE W3MEHEHHE (YHKIMI OSTOro 3akoHa — OT
006001aromei 10 0OBICHSIIOMICH U IPOTHO3UPYIOIICH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIUX BEUIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX M MPUMEHEHUH, a TAKXKE O XMMHYECKUX PEaAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus jJonojHseTcs B kKypcax 10 um 11 xkmaccos
AJIEMEHTAMH COJEpKaHUs, HUMEIOIIMMH KYyJIbTYpOJIOTUYECKUH W TPUKIAJIHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT IMOHMMAHHMIO B3aMMOCBSI3U XUMHH C
JPYTMMH HayKaMH, PacKpbIBalOT €€ pOJib B IO3HABATEJIbHOW W IMPAKTUYECKOU
JESITENbHOCTA YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHMIO YBaXKEHUS K IMPOIECCY
TBOpYECTBA B OOJIACTH TEOPUU M MPAKTUUECKUX MPUIOKEHUN XMMHH, TTOMOTaloT
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOjieMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKU OCMBICIMBATH MH(POPMAIUIO U
OPUMEHSTh €€ Uil TIOMOJIHCHUS 3HAHUW, pEelIeHUS WHTEUICKTyaIbHBIX W
AKCIIEPUMEHTAIBLHBIX UCCIEA0BATENbCKUX 3a/1ad. B 11eoM copepkanue yueOHOTro
npeaMeTa  «XUMHS»  JAaHHOTO  YPOBHS  M3YYECHHUS]  OPUEHTUPOBAHO  Ha
dbopmMupoBaHue y OOYYaIOIMXCSI MUPOBO33PEHUYECKOW OCHOBBI ISl TTOHUMAaHUS
dbunocopckux uaeH, TakUX Kak: MaTepUaIbHOE €JIMHCTBO HEOPraHUYECKOro M
OpraHUYeCKOTO MHpa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, I[I03HABAEMOCTb MPUPOJHBIX SBJICHUM NYTEM ODKCIIEpUMEHTA U
pelieHusi TMPOTHUBOPEYMM MEXAy HOBBIMHU (akTaMd UM TEOPETUUYECKUMU
NPEeANOChIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU IKOJIOTUYECKUX MPpoOIieM, a
TaK)Ke MpoOJieM COEPEKEHUST IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TE€XHOJIOTUH U MAaTEPHUATIOB.

B nmane pemeHus 3amad  BOCHUTAHMS, Pa3BUTHS H  COLMAIM3ALUU
0o0yyYarommxcsi MPUHATBIE TPOrpaMMOM MO XUMHUU MOAXOAbl K ONPENeTICHUIO
COJICp’KaHUs W TIOCTPOCHHS TMpeaAMeTa MpeaycMaTpuBaroT (HOpMUpOBaHUE
YHUBEPCAIBHBIX  YYEOHBIX JCHCTBUH, WMEIOmMUX 0a30Boe 3HAYCHHE IS
pa3IMUHBIX BHUAOB JIEATEILHOCTU: pEIIEHUsS MpoOJieM, TMOWCKa, aHajau3a |
00paboTKu nHpOpMaIUU, HEOOXOAUMBIX JJISI MPUOOPETEHHUS ONBITA MPAKTUYECKOM
U HCCIENI0BATENbCKOU ACSATEIbHOCTH, 3aHUMAIOUIEH BaXHOE€ MECTO B IMO3HAHUU
XUMUHU.

B mnpaktuke mnpemogaBaHus XWMHH KAaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs, TaK U HA YPOBHE CPEIHETO 00IIero oOpa3oBaHus, MPU OMPeaeTICHUN
COJIEPKATENIbHOM XapaKTepUCTUKU LeJIed H3y4YeHUs MpeaMeTa HampaBICHUEM
MEPBOCTETICHHONW 3HAYUMOCTH TPAIUIIMOHHO MpuU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAayKH Kak O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
NESATETbHOCTA YE€JIOBEKAa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOM TOYKHM 3PEHUSI TAKOW MOAXOJ K ONPEICICHUIO LENEH HU3Yy4YCHUs
peAMETAa SIBJIETCS BIIOJIHE ONPABJAHHBIM.
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CornacHO JaHHOM TOYKE 3pEHHSI TJIABHBIMU LIEJISIMU HM3YyYEHHS IpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisItOTCSA:

e (¢opMHpOBaHHE CHUCTEMBl XHMHYCCKMX 3HAHUW KaK  BaKHCHIICH
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA, B OCHOBE KOTOPOU
JeKaT KIIOYEBbIC MOHATHUS, (PyHIAMEHTAJIbHbIEC 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHUE W IMOHHMMAHHUE CYIIHOCTU JOCTYIHBIX
000011IeHn MHPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEn
UX Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOaX MO3HAHUS
BEIIECTB M XHMHYECKUX pEakluid, HEOOXOAUMBIX Ui MPUOOpPETEHUS
YMEHUA OPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHUX SBJICHUH,
MMEIOITUX MECTO B IPUPO/IC, B MPAKTUUECKOU U MOBCEAHEBHOM KU3HU;

e Ppa3BUTHE YMEHHI U CITIOCOOOB JICSITEIIbHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHHUEM XHMHUYECKOIO0 3KCIEPUMEHTa, COOIIOJCHUEM  IpaBUI
0e30macHOro o0paIieHus ¢ BEIIECTBAMU.

Hapsiny ¢ atum, conepkaTelibHasi XapaKTepUCTUKA LieJed U 3a/1a4 U3y4eHHUs
npeaMeTa B mporpaMMe Mo XMMHUHU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMH NPUOPUTETAMHU B CUCTEME cpelHero obmiero odpazoBanus. CeroaHs B
OpenojaBaHUM XUMUKW B OOJbIIEH  CTENEHW OTHAETCA  MPEAINOYTCHUE
MPaKTUUECKONM KOMIIOHEHTE CcOJiepkKaHusi OOyd4eHHUs, OpPUEHTUPOBAHHON Ha
NOJITOTOBKY BBIIYCKHMKA 00I11€00pa30BaTe/IbHOW OpraHu3alyy, BIAJACIOIIET0 He
Ha0opoM 3HaHUM, a (YHKIMOHAJIBLHONW TPAMOTHOCTHIO, TO €CTh CHoco0amMu u
YMEHUSAMHU aKTUBHOTO MOJYYCHUS] 3HAHUN U MPUMEHEHUS UX B PEajbHON >KU3HU
JUTSL pEIICHUS] TPAKTUUECKUX 3a]1ay.

B cBs3u ¢ »TUM mnpu u3ydyeHHH TmpeaMera «XUMHUS» JTOMUHHUPYIOIIEE
3HAYEHHUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, KaK:

ajanTanus oO0y4YarIMXcsl K YCIOBUAM JUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMuUpOBaHWE  WHTEUICKTYyaJbHO  PAa3BUTONM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIHHOMY MPUHSATHIO TPAMOTHBIX
pEelIEHU B KOHKPETHBIX XKU3HEHHBIX CUTYaIIUSIX, CB3aHHBIX C BEHIECTBAMH U UX
IPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarONIMXCsl  KJIFOYEBBIX HABBIKOB  (KITFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JIsi Pa3JIUYHBIX BHUIOB
JESTENHHOCTU: PEIIeHUs TpoOsieM, MOMCKa, aHaidnu3a U 00paboTKu MH(POpPMAIINH,
HEOOXOMUMBIX JUISI TPHOOPETEHHS ONBITa JAESITEIBHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B T[O3HAHUM XUMHUHU, a TaKXKe JJId OLEHKH C MO3UIUI
AKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEHIECTB M XUMHUYECKHUX
MPOLIECCOB HA OPraHU3M YEJIOBEKa U MPUPOJHYIO CPENY;
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pa3BUTHE TO3HABATEIBLHBIX WHTEPECOB, MHTEIICKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM 00yUaIOIIUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHMS 110 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTIMH, UCTIOIB30BATh
COBpEMEHHbIE MH()POPMALIMOHHBIE TEXHOJOTUU Ui MOMCKAa U aHajdu3a y4eOHOU M
HAYYHO-TIOMYJISIPHON MH(OpMAIIUU XUMHUYECKOTO COJICP KAHMUS;

(dopMupoBaHUE M pa3BUTHE Y O0YUJAIONTUXCS aCCOIMATHBHOTO U JIOTHYECKOTO
MBIIIUTCHUS, HAOI0IaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, NpPH IUIAHHPOBAHWHM W TPOBEJACHUU XHUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOyYaromuxcsi YOSKIEHHOCTH B T'YMaHUCTHYECKON
HATpPaBIECHHOCTH XUMHH, €€ BaXHOW POJIM B PEIICHUU TIIOOATBHBIX MpoOiIeM
paIoHaIBLHOTO MPUPOOIIOIF30BAHUS, TOTIOTHEHHUS YHEPTETUIECKUX PECYPCOB U
COXPaHEHUS TPHUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOTO
OTHOIIICHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a Tak)Ke MPUOOPETEHHUs OIbITa
UCTIONB30BaHUSl TONYYCHHBIX 3HAHUN I TPUHATUS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBA3AHHBIX C XUMHUECKUMU SBICHUSMHU.

B yuyeObHOM maHe cpenHero oOmiero oOpa3oBaHMs MpeaMeT «XUMUS»
0a30BOT0 ypOBHS BXOAWT B COCTaB MpeaMeTHOH obnactu «EcTecTBeHHO-HayUYHBIE
IPEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JUIS U3YYEHUsI XMMUHU, Ha 0a30BOM YpOBHE
cpeaHero obmiero oopa3zoBanusi, coctapiseTr 68 yacos: B 10 kmacce — 34 yaca (1
yac B Heenmro), B 11 kimacce — 34 gaca (1 gac B He/ielnio).
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COJEPKAHUE OBYUYEHUA
10 KUIACC
OPTAHNYECKAS XUMUA

Teopernueckne 0CHOBbI OPraHNYECKOH XUMUM

[Ipenmetr oprannyeckoil XUMHUU: €€ BOSBHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
MOJIYYEHUU HOBBIX BEIIECTB W MaTepuUalioB. Teopus CTPOEHUS OpPraHUYECKHUX
coenuHeHnii A. M. bytiepoBa, €€ ocHOBHbIE MOJ0KeHUsI. CTPYKTYpHbIE (DOPMYJIBI
OpPraHMYeCKUX BellecTB. ['oMonorus, wu3zoMepus. XuUMUYECKass CBSI3b B
OpTraHUYECKUX COCMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o KiraccupuKanuy OpraHUYECcKuX BemiecTB. HoMmeHkmarypa
OpPraHMYeCKUX COEIUHEHHMIN (CcucTeMaThueckas) | TpHUBUAJIbHbIE HAa3BaHUS
BAKHEWIIINX MPEICTABUTENIEN KIIACCOB OPIraHUYECKUX BELIECTB.

DKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MpPEBpAllCHUIN:
O3HAKOMJICHHE C OO0pa3laMyd OpPraHMYeCKUX BEIIECTB W MarepuajaMud Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ OPTaHMYECKUX BEIICCTB, HAOIIOJCHUE W
OMMUCAHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IpyU HarpeBaHuu (TUIaBJICHUE, OOYTIIMBAaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psia. MeraH u 3TaH —
POCTEHIITNE TPEICTABUTEIN alKaHOB: (PU3UYECKHEe W XHUMHYECKHE CBOMCTBA
(peakuuu 3amMenIeHus W TOPEHHs), HAXOXKICHUE B MPUPOAE, IOJYYCHHE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUIN PAl. DTUIEH U NPOMUIEH —
IpOCTEHIINE MPECTABUTENN aJKEHOB: (PU3UYECKHe W XHUMHYECKHE CBOMCTBA
(peakiuy THAPUPOBAHMS, TaJOTCHUPOBAHUSA, THUApPATALMU, OKUCIEHUA W
MOJIMMEPHU3ALINH ), TOTyYSHUE U IIPUMEHEHHE.

Ankanuensl: OyTtaaueH-1,3 m MmetunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOWCTBA (peakius mnonumepusanuu). [lonydeHre CUHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKHMHBI: COCTaB U OCOOCHHOCTU CTPOCHHMS, TOMOJIOTHYECKUH psill. ALETHIICH
— TMPOCTEUIINA TPEACTABUTENIb AJKHMHOB: COCTaB, CTpoeHue, (U3HUYECKHE U
XUMHUYECKUE CBOMCTBA (peakiMu TUIpUPOBaHUsI, TaJOTCHUPOBAHUS, TUIpaTaIlUH,
TOpeHMUsl ), MOJIyYeHUE U IPUMEHEHHUE.

Apenbl. beH3on: coctaB, cTpoeHue, (pU3MYECKUe M XUMHUYECKHE CBOWCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS ), MOJTYyUYCHUE U MpUMEHEHue. 10.1yon:
cocmas, cmpoenue, @usuyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBANUSl U HUMPOBAHUs]), NoOJyYyeHue U npumereHue. TOKCUYHOCTb
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apeHoB. l'eHeTnMyeckas CBsI3b MEXKAY YIJE€BOJAOPOAAMH, IPUHANICKANIUMUA K
Pa3IMYHBIM KJIaCcCaM.

[IpupoaHble MCTOYHUKM YriIeBOAOPOAOB. lIpupoaHbpli ra3 M NOIYTHBIE
HedTsaubie Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl mepepaboTku HEPTH:
NEPEroHKa, KPEeKUHT (TEPMHUYECKUM, KaTaMTUYECKUi), TUpoiau3. [IpomykTel
nepepadoTku He(TH, UX TPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KamMeHHbIN
yroJib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HUX MPEBPAILCHUI:
O3HAKOMJIEHHME C o0OpaslamMu IUlacTMacc, KaydyKOB U PE3UHBI, KOJUICKIIUH
«Hepts» u  «VYroap», MOACIUPOBAHME  MOJIEKYJT  YIJIEBOJOPOJOB |
raJIoreHONPOU3BOIHBIX, MTPOBEJICHUE MPAKTUYECKON PabOThl: MOJyUYEHHUE ITUIICHA
Y U3y4YEHUE €r0 CBOUCTB.

Pacuérnble 3amaumn.

Boluucinenuss mo ypaBHEHHMIO XHMHMYECKOW peakuuud (maccel, 00BEMAa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WM MPOAYKTa PEAKIIMU [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WIIM MPOJAYKTOB PEAKLIUH).

Kuciopoacoaepxamue opranu4eckKue CoeAUHECHUA

[IpenenbHple OQHOATOMHBIE CHHUPTHI. METaHOJN M JTAaHOJN: CTPOEHUE,
bu3nyeckue MU XUMHUYECKHE CBOMCTBA (peakiuu C AaKTUBHBIMH METaJlIaMH,
raJIor€HOBOJIOPOAAMH, TOPEHHE), NpUMEHEHUE. BoJopoaHble CBSI3U MEXKAY
MOJIEKYJIAMH CITUPTOB. JIeHCTBHE METAaHOMA U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHOroaroMHbl€  CHHUPTHL. ODTUJIEHIJMKOIb W  TJULUEPHUH: CTPOECHHUE,
bu3nyeckue W XUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBHE CO MIEJIOYHBIMU
MeTajylaMHi, KaueCTBEHHAsl peakivsi Ha MHOTOAaTOMHbIE cnupThl). JlelicTBue Ha
OpraHusM 4enoBeka. [[puMenenne rmieprusa u STUIEHTJIMKOIIS.

@deHosl: CTPOCHHE MOJEKYIbl, (U3MYECKHME U XHUMHUUYECKHE CBOICTBA.
Toxcuunocts penona. [Ipumenenue penona.

Anpnerunpl U kemowusvl. DopManpaerui, aUeTANbICTUI: CTPOCHHE,
dusznyueckre W XUMHYECKHE CBOWCTBA (PEaKIIMU OKHUCICHUS W BOCCTAHOBJICHUS,
KaueCTBEHHBIE PEAKIINM), OJyYCHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE TpEJC/IbHBIC KAapOOHOBBIE KHUCIOTHL. MypaBbHHAS W
YKCyCHAsl KHUCIIOTHI: CTPOCHHE, (PU3MYECKNe U XMMHUYECKHE CBONCTBa (CBOMCTBA,
oOmue i Kiiacca KUCIOT, peakius dTepuuKaIum), IoJydeHrne U MPUMEHEHHUE.
CreapuHOBasi ¥ OJICMHOBAsl KHCIIOTHI KaK MPEICTABUTETU BBICIIUX KapOOHOBBIX
KUCITOT. MbLTa KaK COJIM BBICIITUX KaPOOHOBBIX KHCIIOT, KX MOIOIIEE JICUCTBHE.

Cnoxnble 3GUpPBl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [maponus
cnoxHbIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenne xxupo. buomornueckas
pPOJIb KUPOB.
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VYrneBoapl:  cocraB, KilacCUQUKALUs ~ YrieBoAoB  (MOHO-, JU- H
nosrcaxapubpl). [Jroko3a — mpocTedIuii MOHOCaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHME M XHUMHUYECKHME CBOMICTBa (B3aUMOJCICTBUE C
ruapokcugom Mmenu(ll), okucieHne amMMHadHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TJIIOKO3bl), HaXOXKJEHUE B NPUPOJIE, MPUMEHEHUE,
ouonorunyeckas posib. otocunre3. pykTo3a Kak U30Mep TITIOKO3BI.

Kpaxman u nemnonosa kak npupojasbie noiaumepsl. CTpoeHne Kpaxmana u
neuoyo3bl.  du3nueckue M XMMUYECKHE CBOMCTBA Kpaxmana (THApPOJIH3,
KauyeCTBEHHAs PEAKIIHs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HM3YYEHMsI BEIIECTB M MX MPEBPAILCHUIA:
npoBe/ieHHe, HaOJ0/IEHHEe W OINHUCAHHME JEMOHCTPALIMOHHBIX OINBITOB: TOPEHHE
CIIUPTOB, KauYe€CTBEHHbIC PEAKIMH OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE STaHOJIa
okcugoM Meau(ll)), MHOroaroMHbIX CHUPTOB (B3aMMOJICHCTBUE TIIMLIEPUHA C
ruapokcugoM meau(ll)), anpaerunoB (OKMCIeHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom wmenu(ll), B3auMopeicTBHE Kpaxmaia ¢ HOAOM),
IPOBEJIEHUE MTPAKTUYECKOM pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIOTBHI.

PacuérHnble 3a1ayu.

Boluucnenuss mo ypaBHEHMIO XHMHMYECKOW peakuuud (Maccel, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOJYKTa PEaKlMHU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOJIYKTOB PEAKIIUH).

A3zoTcoaepxaniie OpraHMuecKue COeIMHEHHUS.

AMUHOKHCIIOTBI KaK aM(OTepHbIE OpraHuyeckue coeauHeHus. Ousnyeckue
U XUMHUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpuMepe TiuiuHa). buomorudeckoe
3Ha4YE€HHE aMUHOKUCIIOT. [lenTuapl.

benku Kak npuponHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuunas,
BTOpUYHAs M TPETHUYHAs CTPYKTypa OenKkoB. XHMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIHsl, KAYECTBEHHBIE PEAaKI[MU Ha OEIIKH.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M HMX MPEBPALLCHUIA:
HAOJIO/ICHUE U ONHMCAHUE JTEMOHCTPALIMOHHBIX ONBITOB: J€HATYpalus OEJIKOB MPU
HarpeBaHUM, LIBETHbIE PEaKLUU OEITKOB.

BbicokoMoJIeKyIsIDHbIE COeAUHEHUS

OCHOBHBIE MOHATHS XWMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJIMMEPU3ALUHN, CPEIHSAS MOJEKYISIpHAS
macca. OCHOBHBIE METOJABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHHN —
HOJIUMEPU3ALIHS U TTOJIMKOHICHCAIIHSL.

DKClepUMEHTANIbHbIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBpALLEHUM:
O3HaKOMJIEHHE C 00pa3lamMy MPUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,

Kay4yKOB.
MexnpeaMeTHbIe CBS3H.
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Peanusanus MexXnpeaIMeTHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kyacce OCYLIECTBISIETCS Ye€pe3 HCIOJIb30BAHHE KaK OOIIMX E€CTECTBEHHO-
HAay4YHbIX IOHATUH, TAK U MOHATUH, ABISIOLIUXCS CUCTEMHBIMHU JUISl OTICIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIE MMOHSATHUS: SIBIICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHAJIW3, CUHTE3, KiaccuuKaius, MepruoInyHOCTb, HAOII0ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIUPOBAHUE.

dusnka: MaTtepus, DSHEPrus, Mmacca, arToM, DJIEKTPOH, MOJIEKYJIa,
OHEPreTUYECKU YypOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3MUECKUE BEIMUYUHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTE3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OEJKH, YIIEBOAbI, KHUPHI,
bepMeHTHI).

['eorpadusi: MuHepasbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIMBO,
peCypCBhlI.

TexHOoNmorus: THUILIEBbIE NPOAYKThI, OCHOBBI PAlMOHAIBHOIO MHUTAHUS,
MOIOIIIUE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MpenapaTbl, MATEPUAIIBI U3
MCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBIIASA N HEOPTAHUYECKAA XUMUSA

Teoperuyeckue OCHOBbI XUMHHU

XuMudeckui anemMeHT. ATom. Sapo artoma, H30TOMNBL. DJIEKTPOHHAs
000J10uKa. DHEpPreTHYecKrue ypOBHH, MOJYPOBHH. ATOMHBIE opOuTanw, S-, pP-, d-
aneMeHTbl. OCOOCHHOCTH pacIpeieiCHUusT AJIEKTPOHOB MO OpOUTANIIM B aToMax
3JIEMEHTOB TEPBBIX YETHIPEX NMEPUOI0B. DIEKTPOHHAS KOHPUTYpAIHsI aTOMOB.

[lepuonnueckuii 3akoH u Ilepuoauueckas cucreMa XMMHUYECKUX JIEMEHTOB
. 1. MenneneeBa. CBs3b NEPUOANIECKOTO 3aKoHA U [lepmogmyeckoil CuCTeMbI
xumuueckux anemeHToB . YI. MenaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA U3MEHEHHUS CBOWCTB XUMHUYECKHUX DJJIEMEHTOB H
00pa3yeMbIX MMH TMPOCTHIX M CJIOXKHBIX BEIIECTB [0 TPyHIaM M IepruojaM.
3HaYEHHE NEPUOIUYECKOT0 3aKOHA B Pa3BUTUN HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XHMHUYECKON CBSI3U
(KoBaJIeHTHAsl HEMOJISIpHAs W TOJIApHAs, MOHHAs, MeTajuinueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJCHTHONW XUMHUYECKOM CBs3M (OOMEHHBIM U  JIOHOPHO-
akienTopHelil). BogopoaHas cBsi3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIBHOCTD.
Crenenb okucieHus. MToHbI: KATHOHBI ¥ AHUOHBI.
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BemectBa  MOJEKYIIPHOIO UM HEMOJEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MIOCTOSTHCTBA COCTaBa BEHIECTBA. THIbI KPUCTAIIMYECKUX PEUIETOK. 3aBUCHUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAINIMYECKOU PEIIETKH.

[Ionstne o nucnepcHbIXx cucteMax. VICTUHHBIE M KOJUIOWJHBIE PACTBOPHI.
MaccoBast 10J1s1 BEHIECTBA B pacTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COECIMHEHUH. HomeHnknarypa
HEOPraHUYECKUX BEIIECTB. | €HeTHYecKas CBA3b HEOPraHWYECKHX BEIIECTB,
NPUHAUIEKAIIMX K PA3JIUYHBIM KJIaCCaM.

Xumuueckass — peakuusa.  Kiaccupukanuss — XMMHYECKMX — peaknuii B
HEOPraHMYECKOM M OpPraHWYECKOW XMMHH. 3aKOH COXPAaHEHHsS MACChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHHS YIHEPTUH IPU XUMUUYECKUX PEAKLIHSIX.

CKopoCTh peakinu, €€ 3aBUCMMOCTh OT pazauyHbIX (pakTtopoB. OOpaTUMbIE
peakuuu. XHUMHYECKOe paBHOBecue. DakTOpbl, BIUAIOIINE HA COCTOSIHHUE
xumuueckoro pasHosecus. [Ipunuun Jle [lartense.

DnekTpoauTuyeckas aucconuanus. CuiibHbIE U clialblie IeKTpouThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIasl, HEUTpaJIbHAs, II€JI0YHAs.

OKUCIUTENIbHO-BOCCTAHOBUTEIBLHBIC PEAKIINU.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHSI BEIIECTB M WX MPEBPaALCHUI:
nemoHctpanus tabmun «llepuonnyeckas cuctema xumudeckux snemenTos 1. U.
MenneneeBay, U3ydeHUE MOJIEIEH KPUCTAUIMUECKUX PEHIETOK, HAOII0ICHHE U
OMMUCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yioKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KATAIN3aTOPa, OMPEAECIECHUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIbIO YHHMBEPCAIBHOIO HWHJMKATOpPA, pEAKUUU HOHHOIO0 OOMEHaA),
MPOBEJCHUE MPAKTUUECKON paboThl «BiusiHue pa3inuHbIX PAKTOPOB HA CKOPOCTh
XUMHYECKOU pEaKIum».

Pacuérnblie 3amaumn.

Pacuérel 1o ypaBHEHMAM XUMHYECKHX pEAKIHH, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHI C HCHOJIb30BAHUEM MOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi xumust

Hemeramnel. Ilosmoxkenne HemetauioB B Ilepuogmueckor  cucteme
xumuueckux sneMeHtoB J[. M. MeHneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®du3nuecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONMUSI HEMETauIoB (HAa mMpUMeEpe
KHCIIOPOJIa, cephl, hochopa u yriaepoa).

XUMHUYECKHUE CBOMCTBA BaXHEMIIIUX HEMETAJUIOB (TajoreHoOB, CEphl, a30Ta,
dochopa, yrmepoga W KpEeMHHs) W HMX  COCAMHEHUH  (OKCHIIOB,
KHCIIOPOJICOJEPKAIIUX KUCTIOT, BOJOPOJAHBIX COCTUHEHHUI ).

[IprMeHeHnE BaXKHENIIINX HEMETAJJIOB U UX COEUHECHUM.

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO

MYHULIMNAJIbHOE BHOKETHOE OBLLEOBPA3OBATE/IbHOE 17.09.25 09:03 CepTucmkat AC2A983D6D8FB5F3D78058E0A06B31EE
YYPEXXAEHME "JINLIEU N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, UPEKTOP




Meramnsl. Ilonoxenue merannos B Ilepuogmueckon cucreMe XMMHYECKHUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOUEK
atoMoB MetasuioB. OO0mme gusnyeckue cBoiicTBa MeTauioB. CIUlaBbl METAJUIOB.
DIIEKTPOXUMUYECKUI PSIJI HAIIPSKEHUI METAJIOB.

XWMHYECKUE CBOMCTBA BAXKHEHIIIUX METAJJIOB (HATPUM, Kallui, KaJbIIHM,
Mar"ui, amOMUHUHI, [IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

OO6mue crnocoObl MmonydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHsS BEUIECTB M HUX MPEBpaIlCHUN:
U3y4YeHHE KOJUIeKIUU «MeTamibl U CIUlaBb», 00pa3llOB HEMETANJIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJ]a4, HAOJIOJIEHWEe M ONHCAHHE JAEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIAPOKCHIA AITIOMUHHS C PAcTBOpAMU
KHUCJIOT U IIeJI0Ue, KaueCTBEHHbBIC PEaKIIMU Ha KAaTUOHBI METAJLJIOB).

PacuétHrle 3agaun.

Pacuérel maccel BemiecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBa, Macce WU O0BEMY OJHOTO W3 YUYaCTBYIOIIMX B PEAKI[MU BEIECTB,
pacy€Tbl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) NPOAYKTOB PEAKIIMH, €CIU OHO
13 BEILECTB UMEET MTPUMECH.

XuMUS U )KU3Hb

Ponb xumum B oOecrieueHUH IKOJIOTUYECKOM, PHEPreTUUeCKON U MUILEeBOU
0€30MacHOCTU, Pa3BUTUM MeAUIMHBI. [lOHSTHE O HAy4HBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIAX [POMBIIUIEHHOTO
MOJTYYCHUS] BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEIIECTB M MaTEPUANIOB: BAXHEWIINE CTPOUTEIbHBIC
Marepuanbl, KOHCTPYKIHOHHBIE MarTepuajbl, KpAacKH, CTEKJIO, KepaMHKa,
MaTepuanbl JUIsl 3JIEKTPOHUKW, HAHOMATEPUAJIbl, OPraHUYECKUE U MHUHEPAJIbHbBIC
ynoOpeHus.

XuMHUg W 3I0POBbE YEIIOBEKA: MPABUJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
penapaToB, MpaBuiia 0€30MaCHOI0 UCIIOIb30BAHUS MPEMApaTOB OBITOBOM XUMHUHU
B [IOBCEJTHEBHOM KU3HH.

MexnpenMeTHbIE CBSI3H.

Peamuzamusi  MeXmpeaMETHBIX  CBA3€H TpW  WM3yYeHUW OOmEeH W
HEOpranndeckom xumuu B 11 Kjacce ocylIecTBISETCS Yepe3 UCHOJb30BaHUE KaK
OoOIMX eCTECTBEHHO-HAYYHBIX TMOHSATUH, TaK W TIOHSATHHA, SBISIOIIMXCSA
CHUCTEMHBIMHU JUJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAY4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KIacCHU(pUKAIMs, TEePUOANIHOCTh, HAOII0ACHHE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SIBJICHHUE.
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®duznka: MaTepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOIl, paIMOAKTUBHOCTb, MOJIEKYJIa, YHEPTETUUECKUI YPOBEHB, BEUIECTBO, TEJIO,
00BEM, arperaTHO€ COCTOSIHME BEIIECTBa, (DM3NYECKUE BEJIMYMHBI U €IMHUIIBI UX
U3MEPEHUSI, CKOPOCTb.

buonorusi: kierka, oOpraHusM, SKocucTtema, Ouocdepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepasbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIIUBO,
PECYPCHI.

TexHonmorus: XuMHUecKasi MPOMBIIIIEHHOCTh, METAJUTYprus, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, IHIIEBAs
IPOMBIIIEHHOCTh,  (papMalieBTHUECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX MpernaparoB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepHasoB,
AJIEKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XMW
HA FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHUS
oOy4JaroIIMMHUCS TMPOTrpaMM CpeaHero oOmiero o0pa3oBaHusi (JIMYHOCTHBIM,
METanpeIMEeTHBIM M MpeaMeTHhIM). HaydHo-MeTroauueckoil OCHOBOWM IS
pa3pabOTKH TUTAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIEeTo
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOIXO/.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS MpeaMeTa «XUMHS» Ha YpPOBHE CPEIHETrO
oOurero o0pa3oBaHusl BbIJIEIEHBI CAEAYIOIINE COCTABISIONINE:

OCO3HaHUE OOYYaIOIIUMHCS POCCUUCKONW TPAKJAHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOTIPE/ICIICHHIO;

HaJU4Yue MOTUBAIIMHU K 00yUCHHIO;

I[€JICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKJACHUN JTUYHOCTH HAa OCHOBE
KJTIFOUEBBIX IICHHOCTEH W UCTOPUUYECKUX TPATUIINNA 0a30BON HAYKU XMMHH,

TOTOBHOCTh MU CIIOCOOHOCTH OOYYarOIIUXCsi PYKOBOACTBOBATHCS B CBOEH
JESATEIbHOCTU 1EHHOCTHO-CMBICIIOBBIMUA yYCTAHOBKaMH, MPUCYIIMMHU IIEJIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJU4Yue MPaBOCO3HAHUS SKOJOTMUYECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH
L[EJIU U CTPOUTDH )KU3HECHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHHS MpeaMeTa «XUMHS» JOCTUTAalOTCS B
€MHCTBE Y4YEOHOM U BOCIUTATEIBHOM [IEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COIMOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJjaMu POCCHUICKOIO T'pa){AaHCKOTro OOLIECTBAa, NMPUHATHIMH B OOIIECTBE
HOpMaMU W TpaBUJIaMH  TOBEJEHUSA,  CIOCOOCTBYIOIIMMHU  Ipolieccam
CaMOIIO3HAHUS, CAaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yyYarommxcs.

JIn9HOCTHBIE Ppe3yJabTaThl OCBOCHHUS TMpeaMeTa «XHUMHS»  OTPaKaroT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M TMPAKTHYECKOW JEATEITHLHOCTH
00yyYarommxcs Mo peanu3aliy NPUHATHIX B 00IIECTBE IIEHHOCTEN, B TOM YHCIE B
YacTH:

1) rpaxaaHCcCKOro BOCIMTAHMS:

OCO3HaHUS 00YYarONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00S13aHHOCTEH,
YB)XCHUS K 3aKOHY U MTPaBOTIOPSAIKY;

MPEACTaBICHUS O COLMAIBHBIX HOpPMax M TMpaBUjiaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJIJICKTHUBE;

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO

MYHULIMNAJIbHOE BHOKETHOE OBLLEOBPA3OBATE/IbHOE 17.09.25 09:03 CepTucmkat AC2A983D6D8FB5F3D78058E0A06B31EE
YYPEXXAEHME "JINLIEU N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, UPEKTOP




TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIE€ATEIBHOCTH IIPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH Y4EOHBIX U MO3HABATEIbHBIX 3ajay, BBINOJIHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh W MPUHMMATh MOTHBBI, HaMEpEHUs, JIOTUKY U
apryMeHThI IpYTUX IPU aHAIU3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPMOTHYECKOT0 BOCTIUTAHUSA .

LEHHOCTHOIO OTHOIIEHWS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIHIO
OTEYECTBEHHON XUMMHY;

YBOKEHHUSI K IpOLIECCY TBOpYECTBA B OOJACTH TEOPUM M IMPAKTHYECKOIO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKEHMS HAyKH €CThb pPe3yJIbTar
JUINTENIbHBIX ~ HAOJIOIEHUM, KpPONOTIMBBIX OKCIIEPUMEHTAJIBHBIX  IIOHUCKOB,
MOCTOSIHHOT'O TPY/JIa YYEHBIX U MPAKTUKOB;

UHTEpECAa M TI03HABATEJIbHBIX MOTHBOB B TOJYYEHHH M TMOCIEAYIOIIEM
aHaJIn3e MHPOpMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOW OTE€4eCTBEHHOMN
XUMUHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOT0 TTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XUMUUYECKUMHU SBJICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEJAEHUE M MOCTYNKH CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUMA 3THUX
MOCTYIIKOB;

4) popMHUpPOBaHMS KYJbTYPBI 310POBbS:

NOHUMAaHUSl LEHHOCTEH 3I0pOBOro M 0Oe3omacHoro oOpasza >KHU3HHU,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (DH3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

cobOmrofieHns TpaBuil 0O€30MMacHOro OOpaleHusi C BEIeCTBAMU B OBITY,
IIOBCETHEBHOM JKM3HU U B TPYJOBOM ACATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH MpPaBWJ HWHIMBUAYAIBHOIO M  KOJUIEKTHBHOIO
0€3011acHOT0 MOBEJCHHS B CUTYAIUIX, YTPOXKAIOLIUX 3I0POBBIO U )KU3HU JIIOJICH;

OCO3HAHUs MOCIEACTBUIA W HEMPUATUS BPEAHBIX MPHUBBIYEK (YMOTpeOsieHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) TPy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-MCCIIEI0BaTEIbCKON
NESTENHHOCTH, OOIECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYrUX BHUAAX
NESTENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE€ B pEIICHWH MPAKTUYECKUX 3a]ad
COLIMAJIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbl);
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MHTEpECa K MPAKTUIECKOMY M3YUYEHUIO MPodeccuid pa3auvyHoro pojaa, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS MIPEIMETHBIX 3HAHUI 110 XUMHH;

YBaXEHUS K TPYLY, JIOJSAM TpyAa U pe3yJibTaTaM TPYAOBOU JI€ATEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOW TPAEKTOPHUH
oOpa3oBanus, Oyaymiedt mpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUU, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSI:

AKOJIOTHYECKU I1€JIECO00PA3HOr0 OTHOUIEHUS K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHUS )KM3HH Ha 3EMIIE;

NOHUMAaHUSI TJIOOATBHOTO XapakTepa SKOJOTHYECKUX NpoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOILECCOB HA COCTOSIHUE MPUPOIHON U COIMATIBHOM CPEIbI;

OCO3HAaHMSI HEOOXOJAMMOCTH HCIOJb30BAHUS JIOCTHKCHUH XUMHHM IS
pelIeHns BOIPOCOB PAlMOHAIIBHOTO IPUPOIOTIOJIb30BaHMS;

AKTUBHOIO HENPUATUA JACHUCTBUM, IPUHOCIIIMX BpEH OKpPYKarOUIEH
NPUPOJIHON cpejie, YMEHUsI MPOTHO3UPOBATh HEOJArOMpPHUATHBIE SKOJOTHUYECKUE
MOCJICICTBUS MPENPUHUMAEMBIX JISUCTBUHN U MPEOTBPAIIATh UX;

HaJIMYUS PA3BUTOTO IKOJOTMYECKOTO MBIIIJICHUS, S9KOJIOTHYECKON KYIbTYPHI,
OTbITa NEATEIBHOCTH 3KOJIOTUYECKON HaIPaBJIECHHOCTH, YMEHMUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIbHONM, KOMMYHUKATUBHON W COLMAIBHOMN
MpPaKTUKE, CIOCOOHOCTM M YMEHHMS AaKTHUBHO MPOTUBOCTOSITH HJEOJIOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMaHMS ChnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poJin B
(GbopMHUpPOBAaHUHN PAITMOHAIBHOTO HAYYHOTO MBINUICHHUS, CO3JaHUU IEITOCTHOTO
npeAcTaBieHUus 00 OKPYKAIOLIEM MHUPE KaK O €AUHCTBE MPUPOJIbI U YelIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pELICHUH MpoOJieM COXpaHEHUs
IIPUPOJHOTO PABHOBECHS,

yOexI€HHOCTH B 0CO0OM 3HAYMMOCTA XWMHH JIJII  COBPEMEHHOM
UABUIM3AlIAN: B €€ TYMaHHCTUYECKOM HANpPaBICHHOCTA W BaXXHOW pOJIUA B
CO37IaHMM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI100ATBHBIX TIPOOIEM
YCTOMYUBOTO Pa3BUTHs YEIIOBEUECTBA — ChIPHEBOM, SHEPreTUUYECKOU, NMUIIEBOU U
AKOJIOTUYECKON O€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, OOCCIEYCHUH YCIOBUU
YCHEIIHOTO TpyJa W DKOJOTHYECKH KOMQPOPTHOM >KU3HU KaXJOro UJieHa
00111eCTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: TIOHUMAHUS CYIIHOCTH METOJ0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HMCIOJb30BaTh
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MOJIydaeMble 3HAHMS JIJIsl aHAIN3a U OOBSICHEHUS SBJIICHUN OKPYXKAIOIIET0 MHUpa U
MPOUCXOMAIINX B HEM U3MEHEHUN, YMEHUS JIeJaTh 000CHOBAaHHBIC 3aKIIIOUCHUS Ha
OCHOBE HAayuyHbIX (DaKTOB W HMEIONIUXCS JAHHBIX C MENIbI0 TOJYYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCHOJB30BaTh XHUMHYECKUE 3HAHUS A
perieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpEca K MO3HAHUIO U UCCIIE0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTM W  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO |
caMoOOpa30BaHUI0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBHHU C KU3HEHHBIMH NMOTPEOHOCTSIMU;

MHTEpEeca K OCOOCHHOCTSAM TpyJAa B pa3audHbIX cepax mpodeccruoHambHON

JESATEIbHOCTH.
METAINPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIE Pe3yJbTaThl OCBOCHUS YYEOHOTO TpeaMeTra « XuMUs» Ha
YPOBHE CpeIHET0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaYUMbIE IS (OPMUPOBAHUS ~ MHUPOBO33PEHUS  OOYUAIOMIUXCS
MEXIUCIIUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIE TIOHSTHS, OTPAKAIOIIHIE
IIEJIOCTHOCTh HAYYHOM KApTUHBI MHpAa € CIHCNU(PUKY METOJIOB TO3HAHUS,
UCIIOJIb3YeMbBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTHS, SBICHHE,
nporecc, CUCTeMa, Hay4YHbIA (DaKT, IPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEAOBaHNE, HAOMIOCHUE, M3MEPEHHUE, DKCIIEPUMEHT U JIPYTHUE);

YHUBEPCAbHBIC Y4eOHbIE NEHCTBUS (MO3HABATEIbHBIC, KOMMYHUKATUBHEIE,

pEryJATUBHBIE), o0ecreunBaroue dbopmupoBaHue GYHKIIMOHATHHOM
IPaMOTHOCTH U COITMATLHON KOMIETSHITUN 00yJarOIINXCS;
CIIOCOOHOCTH oOyJarommxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIC, MUPOBO33PCHUCCKHE 3HAHHWS M YHUBEpPCAJIbHBIC ydeOHBIS
JICVCTBUS B ITIO3HABATEIILHON U COLUAIIBHOW MPAKTHKE.

MertanpeaMeTHble pe3yiabTaThl OTPaXalOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TI03HABATCIBbHBIMH, KOMMYHMKATHBHBIMH W  PETYJISTHUBHBIMU
JICUCTBUSIMU.

OBJaaaenue YHHUBEPCAJIbHBIMU Y4eOHbIMH MO3HABAaTEJbHBIMH
JAeHCTBUSIMMU:

1) 0a30Bble JIOrHYecKHUe AeCTBUSI:

CaMOCTOSITeILHO  (hopMynMpoBaTh W aKTyaJlU3UpoBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpuUBaTh;

ONpENEsATh LU JACATECNbHOCTH, 3a/laBasg IMapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCHUTh PE3YJbTAThI ACATEIBHOCTH C IMOCTABJICHHBIMU LICJISIMU;

MCIIO0JIb30BaTh TMPHW OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBILIIJICHUS —

RILITATITL Yanasarraniailiée mian a O T
DDIAVIZATD AAQpant \/PHDL\/ lltllfl\_)ﬂal\ll monz
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UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS AJI1 OOBSICHEHUS OTAEIbHBIX (DAaKTOB U
SIBJICHUM;

BbIOMpAaTh OCHOBAaHMSI M KpUTEPUM JUIsI KJIACCU(UKALMU BEIIECTB U
XAMHUYECKHUX PEaKIU;

YCTaHABJIMBATh IPUYMHHO-CIECJACTBEHHBIE CBS3M MEXKIYy H3y4acMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE pACCYXAEHUS (MHIAYKTUBHBIC, JEIyKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M NPOTHBOPEYHS B PACCMATPUBAEMBIX
ABJICHUSX, (POPMYIHPOBATH BHIBOJbI U 3aKIIIOUECHUS;

IIPUMEHATH B NPOLIECCE NO3HAHUS, UCIIONb3YyEMbIE B XUMUN CHMBOJIMYECKHE
(3HaKOBBIE) MOJIENIN, IPEOOPA30BBIBATh MOJENIbHBIE IPEICTABICHUS — XUMUYECKUIL
3HaK (CMMBOJI) OJJIEMEHTa, XuUMHUYeckas (opmyna, ypaBHEHHE XUMHUYECKOU
peakuMu — MpU pElIeHUH YYEOHBIX IMO3HABATENbHBIX M MPAKTUYECKUX 3ajad,
IIPUMEHATh HA3BAHHBIC MOJIEIIBbHBIE NPEACTABICHUS AJIs BBIABICHUS XAPAaKTEPHBIX
NPU3HAKOB U3yYaE€MbIX BEILIECTB U XUMUYECKHUX PEaKIUM.

2) 0a3oBbI€e HCCJIEI0BATEIbCKUE 1eHCTBHSA:

BJIQJIETh OCHOBAMHU METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKUX
peaKLHnii;

(GbopMynHpOBaTh LIENU U 3a/1a4U UCCIIEA0BAHUS, UCIOJIb30BATh OCTABIEHHBIE
U CaMOCTOSITENbHO C(OPMYTUPOBAHHBIE BONPOCHI B KAadeCTBE MHCTPYMEHTa
NO3HAHUSA U OCHOBBI JJIs1 (POPMHPOBAHHUS TUIIOTE3BI [0 MPOBEPKE MPaBUIBLHOCTH
BBICKa3bIBAEMBIX CYKJICHUU;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS W NPOBEACHUS
YUYEHUYECKHX 3KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOAATh 32 XOJ0M
npouecca, CaMOCTOATENbHO MPOTHO3UPOBATH €ro pe3yibrar, (HOpMyIUpOBaTh
0000111eHNS U BBIBOJIbI OTHOCUTEIBHO JTOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUS,
COCTAaBJIATh OOOCHOBAHHBIN OTUET O MPOJAEIaHHON paloTe;

npuoOpeTaTb ONBIT YYEHUYECKOW HCCIENOBATEICKOM H  MPOEKTHOMN
NESATENbHOCTH, MPOSIBIATh CIOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEIIBHOMY
IOMCKY METOJIOB PEIICHUS MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pPa3IndHbIX
METOA0B IO3HAHMS.

3) padora ¢ nngopmanmeii:

OpUEHTHPOBATHCSI B Pa3IMYHbIX HCTOYHUKAX HH(pOpManuu (HAy4HO-
HOMyJIApHAsl JHUTepaTypa XHUMHYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOuS,
pecypcsl HTepHeTa), aHaau3upoBaTh MHGOPMALMIO PA3IUYHBIX BUIOB U (OpM

IMpCaACTaBICHUA, KPUTHYCCKHU OLCHUBATDL cC JOCTOBCPHOCTD "
HCIIPOTHUBOPCUYUBOCTD,
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dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3JIMYHBIE METOJbI TP MOUCKE U
orbope wmHpOpMAIIUA, HEOOXOAUMOM ISl  BBIMOJHEHHS YYCOHBIX 3a1a4
OIPEACIEHHOTO THUIIA;

npUOOpETaTh OMBIT KMCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  MpEACTaBICHUS
uHpopMamu (cxembl, rpaduKu, JUarpaMmMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYUYHBIM $3bIK B KaueCcTBE CpeACTBa Npu pabore cC
XUMUYECKON uH(pOpMalMeil: TPUMEHSITh MEXIpeaMeTHbie (pusnyeckue u
MaTeMaTHYEeCKHE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CpEACTBA
HaTJISTHOCTH.

OBj1ajieHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1eliCTBUSIMH:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXKJaeMOil TeMbI B XOJ€ Majiora u/uiu
JTUCKYCCUH,  BBICKa3bIBaTh  HWACH, (OPMYJIHPOBATH CBOM  MPEIIOKCHUS
OTHOCHUTETHHO BBITTOTHCHHS TIPEIJIOKEHHOH 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMEH PE3yIbTaTOB ITO3HABATEILHON JEATECILHOCTH,
TIOJTYYCHHBIX CAMOCTOSITEILHO MM COBMECTHO CO CBEPCTHUKAMU TIPH BBITTIOJTHEHUT
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKONH PabOThI MO HUCCIEIOBAHUIO CBOMCTB
M3y9aeMbIX BEIECTB, Peain3aIlui ydeOHOTO MPOEKTa U (HOPMYIUPOBATH BBIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCICAOBAHMA IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHA MHEHUSIMU.

OBj1ajieHre YHUBEPCAJIbHBIMHU PEryJIATHBHBIMH TeHCTBUIMM:

CaMOCTOSATEILHO TIJIAHUPOBATh M OCYIIECTBISATH CBOIO ITO3HABATEIIBHYIO
JEATENBHOCTD, OMpenessis e€ Ieau | 3aJadd, KOHTPOJIUPOBATh M IO MeEpe
HEOOXOIMMOCTH KOPPEKTUPOBATh Mpe/jlaraéMblii aJTOPUTM JECUCTBHM TpHU
BBITIOJTHEHUH YYE€OHBIX ¥ WCCIIENOBAaTEIbCKUX 3a7ad, BHIOMpATh Hamboee
¢ dexTuBHBIN crmocod WX pemeHuss ¢ y4ETOM TOJYYCHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYCCKUX PEAKITUAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JESTEILHOCTH Ha OCHOBE CaMOaHaIn3a
Y CaMOOIICHKH.

INPEJMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOECHHS Kypca «OpraHuueckas XHUMHS»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh  MPEACTABICHUM O XMMHUYECKOW  COCTaBISAIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, POJM XHWMHH B TIO3HAHWM SIBJICHUI
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npupoasl, B  (QOPMUPOBAHWHM MBINUICHUS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM I PEIICHUS] TPAKTUYECKUX 33124
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOJIHOMN
cpene;

BJIQJICHUE  CUCTEMOW  XUMHMYECKMX  3HAHHMM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHYECKHI JJIEMEHT, aToM, DJEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBs3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas W COKpaIlEHHAs), MOJb, MOJSpHas
Macca, MOJSIpHBIM 00BEM, YIJIEpOJHBI cKener, (yHKUHUOHAIbHAS TpyMra,
paguKall, U30MepHUsl, U30MEPBL, TOMOJOTHYECKHUI PsZl, TOMOJIOTH, YTIEBOIOPOIBI,
KHCIIOPOJ W a30TCOAEPKAIIUE COCAUHEHUS, MOHOMED, IOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBbIE COSAMHEHUS); TEOPUU U 3aKOHBI (TEOpPHUsl CTPOCHUS
opranundeckux BemiecTB A. M. BbyTiiepoBa, 3aKOH COXpaHEHHsI MAacChl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHM SA3bIK XUMHU; MHPOBO33PEHUYECKHE 3HAHUS,
JeXale B OCHOBE TMOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHYECKHUX
ABJICHUM, (PAKTOJIOrMUYECKHE CBEJIEHUSI O CBOMCTBaX, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCTMOJb30BAHUM Ba)XHEUIIIUX OPraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKOM JAESITENbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATh XapaKTepHbIC MPU3HAKU TOHSITHIMA,
yCTaHABIIMBATh UX B3aMMOCBSI3b, HUCIOJIL30BaTh COOTBETCTBYIOIINE MOHSTHUS MPHU
OMKCAHUM COCTaBa, CTPOCHUSI U MPEBPAIECHUI OPraHUYECKUX COEAMHEHUM;

c(hOpMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XWMHUUYECKYK) CHUMBOJIUKY JIJIsi
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMysl OpraHMYECKMX BEIIECTB U YpPaBHCHUN XUMHUUYECKUX PEaKIuH,
W3rOTaBIMBATh MOJEIN MOJEKYJ OPraHMYECKHMX BEIIECTB JUIS WIUIIOCTPALMM MX
XUMHYECKOTO ¥ TPOCTPAHCTBEHHOI'O CTPOEHHS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATH NPHHAMICKHOCTh HU3YICHHBIX
OpPraHMYECKMX BEIIECTB IO HMX COCTaABY M CTPOCHUIO K OIPEAEIEHHOMY
KJIacCcy/Tpynne COeauHeHH (YTJIEeBOJAOPOJbI, KHCIOPOJ U a30TCOIEpKallue
COCUHEHHUS, BBICOKOMOJICKYJIIPHBIE COCIUHEHUS), JaBaTb MM Ha3BaHUS MO
cuctematuieckoii HomeHknatype (IUPAC), a takxke NMPUBOAUTH TPUBHAITHHBIC
HA3BaHUSI OTHAEIbHBIX OPraHUYECKUX BEHIECTB (STUJICH, MPOIMWIICH, AalleTUJIEH,
STWJICHTJINKONb, TIUIEpHH, (HeHon, GopManbAerui, amneTaabIerua, MypaBbUHAs
KHCJIOTA, YKCYCHAsI KMCJIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAS KHCIIOTA, TJIFOK034,
bpyKTO3a, Kpaxmal, eJIr0I03a, TIUIUH);

c(OpPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOW CBSI3M B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIE);
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c(hOpPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOXKEHHUS TEOPUH CTPOCHUS
opranunveckux BemectB A. M. bytiepoBa mjis 00bICHEHHUS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHSI MAcCChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEpU30BaTh  COCTaB, CTPOCHHE,
dusznueckre MU XMMUYECKHE CBOWCTBA TUIIUYHBIX MPEACTABUTENICH pazIUYHBIX
KJIACCOB OPTraHMYECKUX BEHIECTB (METaH, 3TaH, ATHJICH, MPOMUJIECH, alleTUJICH,
Oyranuen-1,3, metmnOyramuen-1,3, GeH30J, METaHOJ, ATaHOJ], ITHUJIEHIJIMKOJb,
IJIMLIEPUH, (PEHOJI, aleTalbJIeru, MypaBbUHasi M YKCYCHAash KHUCIOTBHI, TIIOKO3a,
KpaxmaJl, IeJITI0103a, AaMUHOYKCYCHAsI KUCI0Ta), WILTIOCTPUPOBATh T€HETUUYECKYIO
CBSI3b MEXJY HUMH YpPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX pEaKUUl C
UCIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHMSI XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbsi (He(pTh, NPUPOIHBIM Ta3, Yrojib), CHOCOOBI MX TNEpepadOTKH U
MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 10 XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00BbEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA
peakuyu 1O M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO U3 MCXOJHBIX
BEILIECTB WJIM MPOIYKTOB PEaKIUN);

c(hOpMUPOBAHHOCTh YMEHHMU BJIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJaX HayYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMHUU MIPU U3YYCHUU BEILECTB U
XUMUYECKUX ABJICHUHN (HaOMI0CHUE, U3MEPEHUE, IKCTIEPUMEHT, MOJICTUPOBAHUE),
UCIIOIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsiX, CBS3aHHBIX C BeIIECTBAMU U UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUIa MOJIb30BAHUS XUMUYECKOM
noCcy/iol M Ja0opaTOpHBIM O0OpPYAOBaHUEM, a TaKXKE IMpaBWiia OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMH IO BBHITIOJIHCHHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBITIOJHATh XUMHUYECKHM
AKCHEPUMEHT (TIPEBpAIIEHUS] OPraHUYECKUX BEIIECTB MPY HArPEBAHUU, IOJIYUEHUE
ATUJIEHA M U3YYEHUE €ro CBOWCTB, KAUYECTBEHHbIE pEAKIUU OPraHUYECKUX
BEIECTB, JCHATypamus OCTKOB MPH HArpeBaHWH, IIBETHBIC PEaKIUH OCIKOB) B
COOTBETCTBHHM C TMpaBUJIAMU TEXHHKH OE30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OPATOPHBIM OOOPYAOBAHHEM, TMPEACTABISTh PE3yJIbTATHI
XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpPOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XHMHUYECKYIO
uHGOPMAIINIO, TOJIYy4aeMyl0 U3 pPa3HBIX HMCTOYHUKOB (CpEACTBA MAacCCOBOM
uHdopmarnuu, IHTepHET U APYTUX);
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chOopMHUPOBAHHOCTh  YMEHHMH  COOJNIOAATh  TpaBHJIa  SKOJIOTHYCCKH
1IEJIeCO00pa3HOr0 TOBEJEHUs B OBITY U TPYJIOBOM NEATETLHOCTH B LEJAX
COXPAaHEHMsSI CBOEr0 3JI0POBbSl U OKPYXKAIOIIEH IMPUPOJHOU CpPEAbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS HA JKUBBIC OPraHU3MBl OIPEIACIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHUMas cMbici mokasarens [IJIK, mosicHaATh Ha mpuMepax CrocoOBI
YMEHBIIEHUS] W MNPEAOTBPALICHUS] KX BPEAHOTO BO3JICKUCTBUS Ha OpPraHU3M
YEJIOBEKa;

JUIsE OOYy4YaroIIMXCA C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3]I0POBbS: YMEHHE
NPUMEHSITh 3HAHUA 00 OCHOBHBIX JOCTYMHBIX METOJAX TIO3HAHWS BELIECTB U
XUMHUYECKUX SIBJIICHUM;

JUISL  CHEeNbIX M CclHabOBUIAIIMX OOYyYarolUXCsi: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HadeHui JI. bpaiins ans 3anucu XuMHUYECKUX

dbopmyi.
11 KJIACC

[IpeameTHbie pe3ynabTaThl OCBOEHMS Kypca «OOmas W HeopraHudeckas
XUMUS» OTPakaroT:

c(hOpPMUPOBAHHOCTb  MPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTeCTBEHHO-HAYYHONW KapTUHBI MHpA, POJM XHUMHM B TIO3HAHUM SIBJICHUUN
npuposibl, B  (OPMHUPOBAHUU MBIIUICHUS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a1au
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3JI0pPOBBIO U MPUPOIHON
cpene;

BIAJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHWH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAralONINe MOHATHSA (XMUMUYECKUH 3JIEMEHT, aToM, W30Tom, S-, P-, d-
ANIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYyJa, MOJIb, MOJISIPHBIA OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPUILIATENILHOCTh, CTENEHb OKHUCJICHUSI, XUMUYECKasi CBA3b
(KOBaJIeHTHAsl, MOHHAs, METAJJIMYECKas, BOJOPO/IHAS ), KPUCTAIUIMUECKas PEIIETKa,
TUINBl ~ XUMHUYECKUX  PEAKUHM, pacTBOp, AJIEKTPOJIHUTHI, HEIJIEKTPOIUTHI,
AIEKTPOJIUTUYECKAs] JAMCCOLMAIMSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON peakli, XUMUYECKOE PABHOBECHE); TEOPUU W 3aKOHBI (TEOpHs
3JIEKTPOJUTUYECKON Jucconuanuu, nepuoandeckur 3akon [[. M. Menpaeneesa,
3aKOH COXPaHEHHUsI MacChbl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpAlICHUS HEPTrUu
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIIME B OCHOBE NMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJOTHYECKUE CBEACHHUS O CBOICTBAX,
COCTaBe, MOJIYYCHHH U 0€30MMacCHOM HCTIOIb30BAHUH BAKHEUIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY M MPAKTUYECKOU JIEATETLHOCTH YEJIOBEKA;
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c(hOpPMHPOBAHHOCTh YMEHHUU BBISBIATH XapaKTEPHbIC NPHU3HAKH TOHSATHUH,
yCTaHABIIMBaTh UX B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSTUSA MPHU
ONMCAaHUH HEOPTaHUYECKUX BEUIECTB U UX MPEBPALICHUI;

c(hOpPMHPOBAHHOCTh YMEHHM HCIOIb30BATh XUMHYECKYI) CHMBOJIUKY JUIS
coctaBieHuss (HOpMya  BEHIECTB M  ypPaBHEHHM  XUMHYECKUX  PEaKIUH,
cucremarndeckyro HomeHkaTypy (IUPAC) u TpuBHanbHbIC Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIHIECTB (YrapHbI Ta3, YIJIEKUCIBIA Ta3, aMMHUaK, Tami€Has
U3BECTb, HETALIEHAS! U3BECTh, MUThEBAS CO/IA, TUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAENATh BaJCHTHOCTh U CTENEHb OKHCIICHHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBs3U (KOBaJ€HTHAasi, MOHHAS, METAJUTMYECKast, BOJOPOAHAS) B COCAMHEHUSX, THII
KPUCTAINIMYECKON PEIIETKM KOHKPETHOTO BelllecTBa (aTOMHasi, MOJIEKYJsipHas,
MOHHAs, MEeTaJUIMYecKas ), XxapakTep cpebl B BOJHBIX PACTBOPAaX HEOPraHMYECKUX
COC/IMHCHMH;

c(hOpMHPOBAHHOCTh YMEHHU yCTaHaBJIMBATh MPUHAJICKHOCTh
HEOPraHWYEeCKUX BEIIECTB IO HMX COCTaBYy K OMNpeIeN€HHOMY Kiaccy/rpymnmne
COEIMHEHUH (MPOCThIE BEIIECTBA — METANIbl U HEMETAJLJIbl, OKCH/bl, OCHOBaHUS,
KHUCIOTBI, aM()OTEPHbIE TUAPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUI PacKpbIBaTh CMbBICI MEPUOAMUECKOrO 3aKoHa /1.
N. MeHnneneeBa U IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (DYHKIUU;

c()OpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKMX dJeMeHTOB 1—4 mnepuonoB Ilepronnueckoil CUCTEMBI
xuMHuYeckux sjemeHToB JI. M. MeHneneeBa, MCHoib3ys MHOHATHSA «S-, P-, d-
AIEKTPOHHBIE opOuTanm, «OHEPTreTHUYECKUE YPOBHUY, OOBSCHSITH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHYECKHUX DJIEMEHTOB U MX COCAMHEHUM
1o nepuoaam u rpynnam [lepronnueckon cucreMbl XUMUYECKHAX d51eMeHTOB /1. U.
Meneneena;

chOpMUPOBAHHOCTh ~YMEHUM  XapaKTepu3oBaTh (OMUCHIBaTH)  OOIIHE
XUMUYECKUE CBOMCTBA HEOPraHMYECKUX BELIECTB  PA3JUYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHUYECKON CBSI3M MEXK]y HEOPraHUYECKHUMH
BEILECTBAMU C TOMOII[BI0 YPABHEHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUI;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XUMHUYECKHE PEAKIIUU TI0
pa3IMUHBIM TPU3HAKAM (YKCIYy U COCTAaBY PEarupyrollnX BEIIECTB, TEIIOBOMY
addexTy peakiuu, U3MEHEHHIO CTCIIEHEH OKHCIICHHUS JJIEMEHTOB, OOpPaTUMOCTH
peaKkuu, y4acTHIO KaTalau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHM COCTAaBJISATh YPABHECHUSI PEAKIMA Pa3TUIHBIX
THUTIOB, TIOJTHBIC ¥ COKPAIICHHBIC YPABHEHHSI PEaKIIMii HOHHOTO OOMEHA, YUUTHIBAs
YCIJIOBHSI, IPU KOTOPBIX 3TH PEAKIIUH UAYT JO KOHIA;
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cOpPMUPOBAHHOCTh YMEHHIl MPOBOJUTH PEAKLUH, IOATBEPIKAAIOLINE
KAUeCTBEHHBI COCTAaB Pa3JUYHbIX HEOPraHUYECKUX BEIECTB, pPACIO3HABATh
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PAaCTBOPaxX HEOPraHUYECKUX
BELIECTB;

c(OPMHPOBAHHOCTh ~YMEHMHM PACKpPBIBATh  CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAaHOBHUTEIIbHBIX PEaKIUN MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOro OajaHca
ATHUX PEaKIUM;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOM
pEeaKIMK OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHS
B 3aBUCUMOCTH OT BHelTHero Bo3nencTsus (nmpunuui Jle laTtensbe);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XHMHUYECKHE IPOLIECCHI,
JeXallue B OCHOBE MPOMBIIUIEHHOTO TMOJYyYEeHHs] CEPHOW KHUCIOThI, aMMHaKa, a
TaKke COOPMUPOBAHHOCTh MPEJCTABICHUN 00 OOUIMX HAYYHBIX MPUHIUIAX U
AKOJIOTMYECKUX MPOoOJIeMax XMMUUECKOT0 MPOU3BOJICTBA;

c(OpMHPOBAHHOCTh YMEHUH NPOBOJUTH BBIYUCICHHUS] C HCIOJIb30BAHUEM
MOHSTHUS «MaccOBasi JI0JIsI BEIIECTBA B PacTBOPE», OObEMHBIX OTHOIIEHHUI ra3oB
IpU XUMHYECKUX PEaKIUSIX, MACChl BEIIECTBA WM 00bEMa ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCE€ WU O0BEMY OJHOIO M3 YYACTBYIOIIUX B PEAKIIUU
BELIECTB, TEIUIOBOIO 3(PQeKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHS] MAcCChl
BELIECTB, MPEBPALLEHUS U COXPAHEHUS SHEPTHH;

c(hOopMUPOBAHHOCTh YMEHHI COOII0/IaTh MPaBUJIa MOJIb30BaHUS XUMUYECKOM
NoCy/Iol W Ja0OpaTOpHBIM O00OpYJOBaHUEM, a TaKXKe IMpaBwiia OOpalieHus ¢
BEUIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMH IO BBIIOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c()OpMHPOBAHHOCTh YMEHHUI IUIAHUPOBAaTh M BBINOJHATh XHUMHYECKUUI
AKCIIEPUMEHT (Pa3j0KE€HHE MEePOKCHIA BOAOPOAA B MPUCYTCTBUU KaTalM3aTOpa,
ONpEJENIEHUE Cpelpl pacTBOPOB BEIIECTB C IOMOMIbIO  YHUBEPCAIBHOTO
WH/IUKATOPA, BIUSHUE Pa3INYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIIvy,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHbIE peakluuu Ha cynbdar-, kapOOHAT- H
XJIOPU/I-AHUOHBI, HA KaTUOH AMMOHMSI, PEIIEHUE SKCIEPUMEHTAJIbHBIX 3a7a4 I10
TeMaMm «Metamne» u «Hemeramib») B COOTBETCTBUM C IpaBUJIAMH TEXHUKHU
0e30macHOCTH TPy OOpAIIEHUH C BEUIECTBAMH U JIAOOPATOPHBIM 00OPYIOBAaHUEM,
OPEICTABIATh PE3yNbTaThl XHUMHUECKOTO OJKCIEpUMEHTa B (QopMme 3amucu
YPaBHEHHI COOTBETCTBYIOIIUX pEakiuii U (GOpMYIHPOBATH BHIBOJBI Ha OCHOBE
3TUX PE3YJIBTATOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XHMHUYECKYIO
uHpOpMAIMIO, TIOJYy4aeMyl0 W3 pa3HbIX MCTOUYHUKOB (CpeICTBa MAacCOBOM
KOMMYHHKalUK, IHTEpHET U APYTrux);
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chOpMHUPOBAHHOCTh  YMEHHMH  COONIOAATh  MpaBHJIa  SKOJIOTHYCCKH
1IEJIeCO00pa3HOr0 TOBEJEHUs B OBITY U TPYJIOBOM NEATETLHOCTH B LEJAX
COXpaHEHHUSI CBOETO 3J0POBbSI M OKPYKAIOLIEH MPUPOAHON Cpeabl, OCO3HABATH
ONAaCHOCTb BO3JEHCTBHS HA )KMUBBIE OPTaHU3MbI ONPEIETEHHBIX BEIIECTB, IOHUMAs
cmpicnt mokazarens [IJIK, moscHsAT, Ha mpuMepax CHocoObl YMEHBIICHHUS |
NPEAOTBPAILCHHS UX BPEIHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

Ui OOY4YaroIIMXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 3/I0POBbS: YMEHHE
NPUMEHSTh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX IO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CJEeNbIX M CclIabO0BUIANIMX OOYyYaroluXcsi: YMEHHE HCIOJb30BaTh
penbedHO-TOYeuHYI0 cucTeMy obo3HaueHuil JI. bpaiins mis 3anucu XMMHYECKUX

dbopmyi.

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO

MYHULIMNAJIbHOE BHOKETHOE OBLLEOBPA3OBATE/IbHOE 17.09.25 09:03 CepTucmkat AC2A983D6D8FB5F3D78058E0A06B31EE
YYPEXXAEHME "JINLIEU N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, UPEKTOP




TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyectBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHMe pa3iesioB U TeM (undposrbie)
Ne i/ Kourpoasnsie | IlpakTnyeckue
nporpamMmbl Bcero o0pa3oBartejibHbIE
padoThI padoTshI pecypeh
Pa3nen 1. TeopeTnyeckne 0CHOBbI OPTaHMYECKON XHMHUH
IIpeamer oprannueckon xumuu. Teopus
1.1 CTPOCHHUS OpTaHUYECKUX COCTUHCHHUH A. 3
M. bytiepoBa
Hroro mo pazneny 3
Pasnen 2. YrieBoaopoabl
2.1 [IpenenbHbIe YriIeBOAOPOIBI — aJTKaHbI 2
59 HenpenenbHble yrieBogOpObl: aIKEHBI, 6 1
QJIKaJNECHbI, aJTIKUHbI
2.3 ApoMaTn4ecKHe yrieBoaoposl 2
24 IIpuponHble HCTOUHUKH YIIEBOAOPOAOB U 3 1
uX nepepadboTka
Hroro mo pazneny 13
Pasznea 3. Kuciiopoacoaepskamue oprannyeckue coenHeHus
3.1 Cnuptel. ®enon 3
3.9 Anbaeruabl. KapOoHOBBIE KHCITOTHI. 7 1
Crnoxxublie 2GUpBI
3.3 VrineBoasl 3 1

HukonaesHa, AVNPEKTOP
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Uroro no pazneny 13
Pa3znen 4. A3oTcoaeprkamue OpraHnyecKkue coeInHeHus
4.1 AMHUHBI. AMUHOKHACIOTEL benku 3
Hroro no pazueny 3
Pa3znes 5. BbicokoMoJieKyJIsIpHbIE COeIMHEHM I
5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazmeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2

HukonaesHa, AVNPEKTOP

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLEOBPA3OBATE/IbHOE
YYPEXXAEHUE "JIULIEMN N24 "MHOIOMPO®WUJIbHbIN", MnaTtoHoBa BaneHTnHa

17.09.25 09:03
(MSK)

Ceptudmkat AC2A983D6D8FB5F3D78058E0A06B31EE




11 KIIACC

KoanuectBo yacoB JIeKTPOHHBbIE
HaunMeHoBaHMe pa3iesioB U TeM undposbie
Ne i/ P Konrpoasnsie | IlpakTnyeckue (nupp )
NpPorpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckne 0CHOBbI XUMHH
Crtpoenue aroMoB. [lepnoanueckuii 3aKoH
11 u [lepuonnueckas cucrema XUMHYECKUX 3
anemenToB JI. 1. MenjeneeBa
12 Crpoenue BemectBa. MHOrooopasue 4
' BEIIECTB
1.3 XVMHYECKUE peaKuu 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi xumus
2.1 Mertabl 1
2.2 Hewmeramnbt 1
53 CBs13b HEOPTAHUYECKUX U OPTaHUYECKHUX 5
' BEIIECTB
Uroro mo pazneny 17
Pa3gen 3. XuMus M ;KU3HbL
3.1 XuUMHS ¥ )KU3HD 4
Hroro no pazmeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3

HukonaesHa, AVNPEKTOP
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HOYPOYHOE IVTAHUPOBAHHUE

10 KJTACC
KonuyectBo yacos DJIeKTPOHHbIE
Ne ara H@poBbIe
n/n Tema ypoka Bcero Kontpoanpie | - Tpakruteckue llalsyqennﬂ :6[()1:1[;03aTeJ11,H1)1e
padoTbI padoThI pecypebi
1 [Ipenmer oprann4eckoil XuMuu, eé 1
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHUE
Teopust cTpoeHnsT OPraHUYECKUX
2 coenunenniit A. M. byrnepoga, eé 1
OCHOBHBIE ITOJIOKEHHUS
[IpencraBnenue o ki1accupuKaiuu
3 opraHnueckux semects. Homenknarypa 1
(cucremaTHueckasi) U TpUBHAJIbHBIE
Ha3BaHMs OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUH PAJT
5 MeraH 1 3TaH — IpocTenIne 1
IIPEICTABUTENIN AJIKAHOB
6 AJIKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTHJIEH U NPONUJIEH — MPOCTEMIINe 1
MIPEICTaBUTENN ATKEHOB
8 [Ipaktrueckas padora Ne 1. «Ilomyuenue 1 1
STUJIEHA U U3YyYEHHE €r0 CBOMCTB
Anxanuensl. byraauen-1,3 u
9 Metunoytaauen-1,3. [onyuenue 1
CUHTETHUYECKOrO KayyyKa U PE3UHBI
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AJIKHMHBI: COCTaB U OCOOEHHOCTH

10 CTPOCHMSI, TOMOJIOTHYECKUN P, 1
AlleTusieH — MPOCTEUIINIA MPECTaBUTEh
AJIKMHOB

11 Brpluncnenus 1o ypaBHEHUIO XUMHYECKOU 1
peaxkuu

12 Apensl: 6eH30:1 U TOsy0d. TOKCHYHOCTD 1
apeHoB

13 I'enernyeckas CBSA3b yriaeBOIOPOAOB, 1
IPUHAJUIEKAIINX K PA3JINYHBIM KJIaccam

14 Kontponbnas pabora 3a 1 nmonyroaue 1 1
[IpypoaHbIE HCTOYHUKH YTIIEBOIOPOIOB:

15 MPUPOIHBIH ra3 U MOMYTHbIE HEPTIHBIE 1
rassl, HeTh ¥ IPOAYKTHI €€ rnepepaboTku
[IpuponHbIE HCTOUHUKH YTIIEBOAOPOIOB:

16 MIPUPOJIHBIN ra3 U NOMYyTHBIE HEPTSIHBIE 1
ras3bl, HeTh ¥ IPOAYKTHI €€ mepepaboTKu

17 [IpenenbHbIE OTHOATOMHBIE CIUPTHI: 1
METaHOJ U 3TaHoj. BonopoaHas cBA3b

18 MHOroaroMHsbl€ CIUPTHI: 3TUIEHIIIUKOIb 1
Y TJIMLEPUH

19 @DeHo: CTPOEHUE MOJIEKYJIbI, (PU3NYEeCKHe 1
1 XMMHYECKHE CBONWCTBA, MPUMEHEHNE

20 Anpaeruapl: popManbaerus u 1
aneTanpAeru. ALeToH

21 OaHOOCHOBHBIE MTpe/iebHbIE KapOOHOBBIE 1
KHMCJIOTBI: MypaBbUHAsl U YKCYCHasI

22 [Ipaktuyeckas padora Ne 2. «CBoiicTBa 1 1
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pacTBopa YKCYCHOM KHUCIOTBI»

23

CTeapI/IHOBaH H OJICMHOBAs KHCJIOTHBI, KaK
MMpCACTAaBUTCIIN BBICIINX Kap6OHOBI>IX
KHUCJIOT

24

ana KaK COJIX BBICIINX Kap6OHOBBIX
KHCJIOT, X MOIOIIIee JCHCTBHC

25

Cnoxknble 3UpbI KaK TPOU3BOIAHBIC
KapOOHOBBIX KUCIOT. [ MAPOIU3 CITOKHBIX

a¢upoB

26

JXupsl: runponus, npuMeHeHue,
Ouosnoruyeckas poib KUpPOB

27

VYrieBopl: cocTaB, KilacCH(PUKALIHSL.
Baxueiimme npeacraBuTeny: riroKo3a,
¢bpykTO3a, caxaposa

28

Kpaxman 1 nemironosa kak IpupoaHble
TTOJINMEPBI

29

I'omoBas koHTpoNbHas pabora. BIIP.

30

OO61mas xapakTeprcTUKa a30TCOIEPKALTUX
OpraHMYECKUX COCTUHECHUI

31

AMWHEBI: METHUIIAMUH U aHWJINH

32

AMUHOKHUCIIOTHI Kak aMpOTepHbIE
OpraHUYEeCKUE COCTUHEHUS, NX
Oouonoruueckoe 3HaueHue. [lenTumasl.
benku kak npupoaHbie
BBICOKOMOJIEKYIISIPHBIE COSAMHEHUS

33

OcHOBHbIE OHATUS XUMUH
BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN

1

34

OcHOBHBIC METOJbI CHUHTEC3a

1

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO
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BBICOKOMOJIEKYJISIPHBIX COEIMHEHMUIA.
[InacTmaccel, kKaydyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34 5
[NPOI'PAMME
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHBbIE

Ne Hara nudposbie
Tema ypoka Kontpoasnsie | IlpakTuyeckue
n/n Bcero u3ydeHusi | odOpa3oBaTejibHbIE

padoThI padoThI pecypebi

XVMMUYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypalus aToMOB

[Tepuonnueckuii 3akoH u [leprnognueckas
CHUCTEMa XUMHUYECKHUX 3jeMeHToB /JI. 1.
MenzeneeBa, UX CBA3b C COBPEMEHHOMN
TEOpUEN CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOMCTB
XUMHYECKUX 3JIEMEHTOB U UX COEIUHEHHI 1O
rpyIiaM v nepuojaM. 3HaueHUe
MEPUOINYECKOT0 3aKOHA ¥ CHCTEMBI
xuMuueckux syementoB JI.M. Menieneera B
Pa3BUTUU HAYKH

Crpoenue BemecTBa. XUMUIECKast CBsI3b, €€
4 BH/JIBI; MEXaHU3MbI 00pa30BaHM 1
KOBAQJIEHTHOM CBsI3U. BogopoaHas cBsi3b

BaneHTHOCTB. DJIEKTPOOTPULIATEIBHOCTD.
Crenenn okucienus. Bemecrsa
MOJIEKYJIIPHOT'O U HEMOJIEKYJIIPHOTO
CTpOCHHUS

ITonsiTHE O TUCIIEPCHBIX CUCTEMAX.
6 HcrrHHBIE M KOJUTOUAHBIE PACTBOPHI. 1

MaccoBas 10114 BelllecTBa B pacTBOpeE
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Knaccudukarus u HoOMEeHKIaTypa
HEOpPraHWYEeCKUX coeNnuHeHni. [ eneTnueckas
CBA3b HeOpFaHI/I'-ICCKI/IX BCUICCTB, paBJ'II/I‘IHLIX
KJ1aCCOB

Knaccugukanus XuMHUecKX peakuuii B
HEOPraHUYECKOW U OpPraHM4eCKON XUMUU.
3aKOH COXpaHEHUsI MAaCChl BEILIECTB; 3aKOH
COXPaHEHUs U IIPEBPALLCHNS SHEPTUU IIPU
XUMUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTHUMbIe PEaKIHH.
XUMHUYECKOE PaBHOBECHE

10

[Ipaktrueckas padora Ne 1. «Bnustaue
pa3ianyuHbIX (PAaKTOPOB HA CKOPOCTh
XMMHUYECKOHN peakum»

11

DnekTponutuyeckas auccoruanus. [lonstue
0 BoJIopoiHOM Toka3atene (PH) pactBopa.
Peakuu nonnoro oomena. ['maponus
OPTaHUYECKUX U HEOPTAaHMYECKUX BEIECTB

12

OKHUCIUTENEHO-BOCCTAHOBUTEIIHHBIC
peakiuu. [lousiTue 06 sneKTpoIm3e
pacIiaBoB M pacTBOPOB COJEH

13

KonTtponbnas pabora 3a 1 monyroaue

14

Mertaiubl, ux nojaoxenue B [lepuoandeckoi
CHUCTEME XMMHYECKUX 3jeMenToB . 1.
MemieneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. OOmue pu3nvIecKue CBOMCTBA
METAJIJIOB

15

CrutaBsl METaJUIOB. DJIEKTPOXUMHYECKUH PsiJL
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HaHpH)KCHI/Iﬁ MCTaJIJIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHUIIINX
MeTaJUIOB (HATPUH, KaIWi, KalbI[Ui, MarHUH,
AITIOMHHMI) U UX COETUHEHUI

17

XUMHUYECKHE CBOMCTBA XpOMa, MEAN U UX
COCIMHEHUN

18

XuMHYecKre CBOMCTBA ITMHKA, JKeje3a U UX
COCIMHEHUN

19

[IpakTtuyeckas padora Ne 2. "Pemienue
HKCHEPUMEHTANIbHBIX 337124 110 TeMe
«Metamib»"

20

Hemeramipl, HX MOJIOKEHUE B
[lepuonuueckoi cucTreMe XUMHUYECKUX
anemenToB . . MenaeneeBa u
OCOOEHHOCTH CTPOEHUS aTOMOB

21

®u3nYecKre CBOMCTBA HEMETAIIIOB.
AJutoTponusi HEMETAJIOB (Ha mpuMepe
KHCTIopoJia, cephl, (hocdopa u yriaepoaa)

22

XUMHYECKHE CBOMCTBA IraJIOT€HOB, CEPBI U UX
COEIMHEHUN

23

XHUMHYECKHE CBOMCTBA a30Ta, pocdopa u ux
COCIMHEHNN

24

XHWMHYECKHE CBOWCTBA YIJIepoa, KPEMHUS U
HUX COeIUHEHUN

25

[IprumeHeHne BaXKHEUIINX HEMETAIIOB M KX
COCIMHEHUN

26

0O0001IeHrE U cucTeMAaTU3alUs 3HAHUHI 110
teme «Hemeraiuiey. Beruuciaenus no

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO
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YpaBHEHUSM XUMHUUYECKUX PEAKIUi U
TEPMOXMUMHUYECKUE PACUETHI
[TpakTrueckas padora Ne 3. «Pemenue
27 JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1 1
"Hemerambi"»

28 I'onoBast koHTpoNBHAs pabdoTa. 1
29 Heoprannueckue u OpraHndecKue KUCIOTHI. 1
Heopranunueckue u opraHu4ecKue OCHOBAHHS

AmpoTepHbIe HEOpTaHHYECKUE U
30 opranuueckue coeuHenus. ['enernueckas 1
CBSI3b HEOPTAaHMYECKUX M OPTaHUICCKUX
BEIIIECTB
Poib xumum B 00ecriedeHIH SKOIOTHUECKOM,
31 SHEPIreTHYCCKON U MUIIEBOM 0€30IMacHOCTH, 1
Pa3BUTHH MEUIIHHBI
[IpencraBnenust 06 0OMIUX HAYYHBIX
32 MPUHIMIIAX TPOMBIIIIEHHOTO MOIY4YEeHHUS 1
BOKHEHIIINX BEIIECTB
33 UYenoBek B MUpE BEIIECTB U MAaTEPHUATIOB
34 XuMHS ¥ 3J0pPOBBE YeJIOBEKa 1
OBIIEE KOJIMYECTBO YACOB I10 34 3
[MPOI'PAMME

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO
MYHUUUNAJIbHOE BHODKETHOE OBLLUEOBPA30BATEJ/IbHOE
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INPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KJJACC

Kon

IIpoBepsiemble MpeaMeTHBIE Pe3yJbTAThI OCBOCHHSI OCHOBHOI
NpoBepsieMoro

00pa3oBaTe/IbHOI MPOrPaMMBbl CpeIHero o01ero 00pa3oBaHus
pe3yJabTaTa

1 TeopeTnueckre OCHOBbI OPraHNYeCKON XUMHH

CdopmMupoBaHHOCTh TPEACTABICHUH O XWMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAYYHOM KapTHUHBI MHUpPA, POIU XUMHH B TO3HAHHUH
11 SABJIGHUH TpUpOAbl, B (OPMUPOBAHMM MBIIIICHUS U KYJIbTYPHI
' JUYHOCTH, €€ (YHKIMOHAIHHOW T'PaMOTHOCTH, HEOOXOAMMOMW st
pelieHrs MPaKTUYECKUX 3aJad M HIKOJIOTMYECKH OOOCHOBAHHOI'O

OTHOHICHHA K CBOEMY 3J10POBbIO U HpHpOZ[HOﬁ cpeac

Bianenue cucremMoill XUMHUYECKMX 3HAHMM, KOTOpas BKJIIOYAET:
OCHOBOIIOJAraroIue HOHSITHS (Monexyina, BaJICHTHOCTb,
AJIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHCIIEHUS, XUMHUYECKas CBS3b,
MOJIb, MOJIIpHasT Macca, MOJSpPHBIA O0BEM, YIJIEPOIHBIM CKENeT,
(GyHKUMOHANBHAS  TpyINIa,  pagukal,  H30MEpHs,  HU30MEpHI,
TOMOJIOTMYECKHM  PsJl, TOMOJIOIH, YIJIEBOAOPOAbL, KHCIOPOA- U
12 a30TCOZIEpXKAIEe COEAUHEHHs, OMOIOrMYECKH AaKTHUBHBIC BEIIECTBA
' (yrneBozpl, KUpBI, OENKK), MOHOMED, TOJIMMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS); TEOPUUM U 3aKOHBI (Teopus
XUMHUYECKOr0 CTpoeHus opraHudeckux BemiectB A.M. Byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJHMYECKUH SI3BIK XUMHH, (aKTOIOTHYECKHE
CBEIEHHsI O CBOMICTBax, COCTaBe, HOIYy4eHHMH U 0e30IacHOM

HCIIOJIB30BAaHUN  Ba)KHCHIIIHX HCOPraHM4YeCKUX U  OpPraHUYCCKUX

BELIECTB B OBITY U MPAKTUYECKON JAESITEIbHOCTH YEIOBEKa

ChopMUpOBaHHOCT, YMEHUN BBIABIATH XapaKTepHbIC MPHU3HAKU
13 MOHATHUM,  yCTaHaBIMBaThb WX  B3aUMOCBS3b,  HCIIOIB30BATh
COOTBETCTBYIOIIUE TIOHATHS MPH ONUCAHHHM COCTaBa, CTPOCHUS U

IpEeBpaIleHN OpraHNnYEeCKUX COeTUHEHUN

c(OpMHUPOBAaHHOCTh YMEHHUH HCIOJIB30BaTh XUMHYECKYI0 CHMBOIUKY
JUI COCTaBJICHUS MOJEKYISPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
14 COKpami¢HHOH) (OpMyJT OpPraHMYeCKUX BEIIECTB W  YpaBHEHUH

XUMHNYCCKHUX peaKm/Iﬁ, H3TrOoTaBJIWBATh MOACIIN MOJICKYJI OPraHNu4YCCKUX

BCHICCTB I WJUIIOCTpALlMKM UX XUMHUYCCKOIO M MNPOCTPAHCTBCHHOI'O

CTpOCHUS
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CchopMHpOBaHHOCTh ~ YMEHUH  yCTaHABIUBATh  NPHHAUICKHOCTh
M3YYEHHBIX OpPraHWYECKUX BEIECTB IO MX COCTaBYy M CTPOCHUIO K
15 ompenenéHHOMY Kiaccy (rpymne) CoequHEHUH (yrieBoJIOpOJbl,
' KHCJIOPO/ M a30TCOJEpIKalllie COEIUHEHMs, BBICOKOMOJEKYISIpHbIE
COeIMHEHMs), JaBaTh WM  Ha3BaHMs IO  CHUCTEMaTHYECKOU

nomenkarype (IUPAC)

15 CdopmMupoBaHHOCTh YMEHHUS OMPENETSATh BUJIIBI XUMUYECKON CBS3U B

OpPraHUYECKUX COEIMHEHUSAX (OAUHAPHBIE U KPATHBIE)

C(I)OpMI/Ip OBaHHOCTb YMCHUA  IIPUMCHSATD: IMMOJIOKCHHA  TCOPUU
16 CTPOCHUSA OPraHUYCCKUX BCIICCTB AM. BYTHepOBa JJIA 00BSICHEHUS
3aBHCHUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHUSA, 3aKOH

COXpaHCHUA MAaCChl BCIICCTB

YrneBogopos!. Kucnoponconep:xarue u a30TcoaepKanme

OPraHu4CCKHUEC COCIUHCHH. BBICOKOMOJIGKYJISIPHI)IC COCIMHECHUA

CdopmMupoBaHHOCTP YMEHHHM TPUBOJAUTH TPUBHAIBbHBIC Ha3BaHUS
OTJIETbHBIX OPTaHWYECKUX BEIISCTB (ITHUJICH, MPONMUJICH, alleTHJIEH,
21 ATUJICHTJIUKOb, TIHUIEpUH, (eHon, QopMaabIeru, ameTaabIerul,
' MypaBbUHAasg KHCJIOTA, YKCYCHas KHCIIOTa, OJEHMHOBAas KHCIOTA,
CTeapuHOBas KHCIIOTa, TIIOKO03a, (PYKTO3a, Kpaxmai, LeJUIi003a,

TJTAITAH )

ChopMHUpOBaHHOCT, YMEHUU XapaKTEpPH30BaTh COCTaB, CTPOCHUE,
(1)I/I3I/I‘-ICCKI/IC U XHUMHUYCCKHC CBOﬁCTBa THUITNYHBIX HpeﬂCTaBHTeHeﬁ
pa3JII/I‘-IHI)IX KJIaCCOB OPFaHI/I‘-IeCKI/IX BCIICCTB (MeTaH, 9TaH, 3THWJICH,
2.2 MPONWIICH, aneTuwieH, Oyraauen-1,3, merwnOyraauen-1,3, OeHzom,
METAaHOJ, 3TAHOJI, STUJICHTIUKOIb, TJIMIECPUH, (PEHOJN, aleTaTbICTHI,
MypaBbHHAsS M YKCYCHAsl KHCJIOTBI, TJIFOKO3a, Kpaxmaj, IeJUTF0JI03a,

aMHHOYKCYCHasl KHCII0Ta)

ChopMUpOBaHHOCTh YMEHHUS WIUTIOCTPUPOBATH T'€HETHUECKYIO CBA3b
93 MEXIy  THUIOMYHBIMH  TPEICTaBUTENAIMU  PA3IUYHBIX  KJIacCOB
OpPraHWYECKUX BEIIECTB YPABHEHUSIMH COOTBETCTBYIOLINX XUMHUYECKUX

peakuuii ¢ UCMOIB30BAHUEM CTPYKTYPHBIX (hopmyt

CdopmupoBaHHOCTH YMEHUS XapaKTepHU30BaTh HMCTOYHHUKHU
2.4 YTJIEBOJOPOHOTO CBHIPhs (HE(PTh, MPUPOAHBIN T'a3, Yroihb), CIIOCOOBI UX

nepepaboTKU ¥ MPAaKTUYECKOE IPUMEHEHHE ITPOYKTOB NepepabOTKU

3 XUMUSA U KU3Hb. PacuéThl

31 CdopmupoBaHHOCTh YMEHUH BIAJECTh CUCTEMOM 3HAHUM 00 OCHOBHBIX

MCTOJaX HAYYHOI'O IMO3HAHUS, UCIIOJIB3YEMBIX B XMMHWH IIPHU U3YUCHUU
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BEIIECTB M XMMHYECKHUX SBIICHUI (Ha6J’IIOI[CHI/Ie, HU3MCPCHUC,
9KCIICPUMCHT, MOACIINP OBaHI/Ie), HCIIOJIB30BaTh CHUCTCMHBIC
XUMHUYCCKHUEC 3HAHUA JId HPHUHATUA peI_HeHI/Iﬁ B KOHKPCTHBIX

JKU3HCHHBIX CUTYallUAX, CBA3aHHBIX C BEIICCTBAMU U UX IIPUMCHCHHUEM

CdopmupoBaHHOCTH yMEHUW COONIONATh TpaBUja TOJb30BAHUS
3. XUMUYECKON TIOCY0OM M JabopaTOpHBIM OOOPYJOBAaHHMEM, a TaKKe
npaBujia OOpalleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

I10 BBIITOJITHCHHUTIO J'Ia60paTOpHI)IX XUMHNYCCKHUX OIIBITOB

C(I)OpMPIpOBaHHOCTL yMeHI/Iﬁ IJIaHUPOBATh WU BBINIOJIHATH XUMHYECKUI
IKCIICPUMCHT (HpeBpaH_[eHI/Iﬂ OPraHU4CCKUX BCIICCTB IIPU HArpCBaHWU,
MOJIYYCHHUEC STHUJICHA U U3YUCHUC CT'O CBOﬁCTB, Ka4YCCTBCHHLIC PCAKIINU
OPraHUYCCKUX BCIICCTB, JACHATypalus OCIIKOB IIpu HarpeBaHuU,
3.3 LIBCTHLIC pPCAKIUUA 6CJ'II(OB) B COOTBCTCTBHU C IIpaBUJIaMU TCXHUKH
0€30IMacCHOCTH npu O6paIJ_ICHI/II/I C BCIICCTBAMH U J'Ia60paT0pHBIM
OGOpyI[OBaHI/IeM; OpCACTABIIATH PEC3YJIbTAThI XUMHUYCCKOI'o
IKCIICpUMCHTA B (I)OpMC 3allucu ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX

peaKL{I/Iﬁ n (bOpMy'J'II/IpOBaTB BbIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

CdopmMupoBaHHOCTh YMEHHUH MPOBOJUTH BHIYUCICHUS IO XUMHYECKIM
3.4 ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIISCTBA HIIU
MPOJIYKTA PEAKIIMH M0 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJIHOTO

U3 UCXOIHBIX BEIIECTB WM NMPOTYKTOB PEAKIMN)

C(I)OpMPIpOBaHHOCTL YMCHI/Iﬁ KPUTHYCCKHU AHAJIIM3UPOBATH
3.5 XUMHUYCCKYIO I/IH(I)OpMaI_[I/IIO, MoJIy49acMyr0 M3 pa3HbIX HCTOYHHUKOB

(cpencrBa MaccoBoif nH(popmanuu, cetb IHTEpHET U Ipyrue)

ChopMupOBaHHOCT, yMEHHW COONIOAATH TIPABHJIA IKOJIOTHUYECKU
1eJ1IecO00pa3HOro MOBEACHHsSI B OBITY M TPYIOBOH JEATEIBHOCTH B
LEIAX COXPAaHEHHsI CBOEr0 3JI0POBbS M OKPYKAIOWIEH NPHUPOIHON
36 Cpenbl, OCO3HABAaTh OMACHOCTh BO3JCHCTBUS HA KHUBBIE OPTraHU3MBI
' OTNpENENEHHBIX OPTaHUYECKUX BEUIECTB, MMOHMMAsi CMBICIT ITOKa3aTells
[MAK (mpenenpbHO AOMYCTUMOM  KOHIEHTpAIMU), TOSICHATH Ha

IpUMepax Ccroco0bl YMEHBIICHUS U TMPEAOTBPALICHUS UX BPEIHOIO

BOSI[GI\/’ICTBI/ISI Ha OpraHu3M 4€JIOBCKaA
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11 KIIACC

Kon
IIpoBepsiemble MpeAMeTHbIE Pe3YJbTATHI OCBOEHHSI OCHOBHOI

NPOBEPSIEMOT 0 .
00pa30BaTe/IbHOI MPOrPaMMBI CpeTHEro 0011ero odpa3oBaHus

pe3yjabTarTa

1 TeOpeTI/I‘leCKI/IC OCHOBBI XUMHUH

Biagenne cucreMoil XMMHYECKMX 3HAaHUM, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIATAIOIME  TOHATUA  (XMMHYECKUH  DJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3JICKTPOHHBIEC OPOUTAIN aTOMOB,
MOH, MOJIEKYJIa, BaJ€HTHOCTb, JJIEKTPOOTPHUIIATENIbHOCTh, CTEMEHb
OKHCJIEHUS, XMMHUYECKasl CBs3b, MOJIb, MOJSIpHAs Macca, MOJISIpHBIN
00bEM, KpUCTAIZIMUECKasl pEIETKa, TUIMbl XWMHUYECKUX peaKkuuin
(OKHCIUTENbHO-BOCCTAHOBUTEbHBIE, 3K30- M  DHIOTEPMUYECKHE,
11 peaku MOHHOrO OOMEHa), PacTBOp, SJEKTPOJUTHI, HEIIEKTPOIMTHI,
' ANEKTPOJIUTUYECKAs  JUCCOIMALNS, OKHUCIUTEIb, BOCCTaHOBUTEINbD,
CKOpPOCTh XMMHYECKOM pEaKIMU, XMMUYECKOE PAaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHs DJICKTPOIUTHYECKON auccormanmu, lleprogmueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHS] MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3bIK XUMHHU, (DaKTOJIOTMUYECKHE CBEJIEHUS O CBOWCTBAX,
COCTaBe, NOJYYEHHH U O€30lacCHOM HCIOJIb30BAHUU BaKHEUIINX
HEOPTaHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOH JAesITeIbHOCTH

YCJIOBCKa

CchopMHpPOBaHHOCTh yYMEHUIl BBIABIATH XapaKTE€pHbIE MPU3HAKH U
B3aUMOCBSI3b M3YYECHHBIX IIOHATHM, IPUMEHATH COOTBETCTBYIOLIUE
12 MOHATUS IIPU ONKMCAHUM CTPOCHHUS M CBOMCTB HEOPraHUYECKUX
' BEIIECTB U X IPEBpALICHUH; BBIABIATH B3aUMOCBSI3b XUMUYECKUX
3HaHUHN c MIOHATUSAMHU u NIpEeACTaBICHUAMHU IpYrux

CCTCCTBCHHOHAYYHLIX MTPCAMCTOB

Brnanenne OCHOBHBIMM METOAAMM HAyYHOrO IIO3HAHHS BEUIECTB U
1.3 XUMUYECKUX sBJICHHM (HAOMIOJEHHE, W3MEpPEHHE, OSKCIEPUMEHT,

MOJICTTUPOBAHUE)

C(bOpMHpOBaHHOCTL YMCHI/Iﬁ onpeacysATb BAJICHTHOCTL M CTCICHb
OKHUCJIICHHUA XHUMHYCCKUX JJICMCHTOB B COCAUHCHUAX PA3JINYHOIO
1.4 cocCTaBa, BUJ XHUMHYECKOMN CBA3U (KOBaJIeHTHaSI, HOHHasd,
. MCTAIJINYCCKasd, BOJIOpO,Z[HaH) B COCIUHCHMUAX, THII KpHCTaHHquCKOﬁ
peIJ_IéTKI/I KOHKPETHOI'0 BCIICCTBA (aTOMHaH, MOJICKYJIIpHAasA, WOHHAa“d,

MeTaJlIIn4ecKast)

15 ChopmMHpoBaHHOCTh YMEHUH OIpEAesTh XapaKTep Cpeibl B BOAHBIX
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pacTBOpax HECOPraHNICCKUX COE€IUHEHUI

ChopmMupoBaHHOCTH ~ YMEHHUS  KJIIACCU(PHUIIUPOBATH  XWMHUUYECKHE
PEaKIUu M0 Pa3TUYHBIM MPH3HAKaM (YHUCITy U COCTaBy pearupyromux
1.6 BEIIECTB, TEIIOBOMY J(h(deKTy peakuun, H3MEHEHUIO CTeneHen
OKHCIIGHHUS ~ DJJICMCHTOB,  OOpaTMMOCTH  PEaKIUH,  yJacCTHIO

KaTaau3aropa)

ChopMUpOBaHHOCT, ~ YMEHHM  COCTaBISITh  YpaBHEHHS  peakiuil
17 pa3IMYHBIX THUIOB, TOJHBIE M COKpALIEHHBIC YpaBHEHUS peakiui
MOHHOTO 0OMEHA, YYUTHIBAsl YCIOBHS, TIPU KOTOPBIX 3TU PEAKIIHH UAYT

J0 KOHIIa

CdhopmMupOBaHHOCTD YMEHHI HPOBOJHMTH PEAKIUH, TOATBEPKIAIOIINE
18 KAUeCTBEHHBII  COCTaB  pa3JIMYHBIX HEOPraHMYECKUX  BEIIECTB,

pacnozHaBaTb OIIBITHBIM HYTéM HOHBI, MPHUCYTCTBYIOIKUC B BOJHBIX

pacTBOpax HEOPraHUYECKUX BEIECTB

ChopMupoBaHHOCT, YMEHUN PaCKpbIBATH CYIIHOCTH OKHCIHUTEIbHO-
1.9 BOCCTAHOBUTEJIBHBIX peaxiuit MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O 0ajaHca dTHX pCaKHI/Iﬁ

110 CdhopmMHupOoBaHHOCTb yMEHUI OOBSICHATH 3aBUCHMOCTH CKOPOCTH

XMUMUYECKOH peakuu OT Pa3IUYHbIX (PaKTOPOB

ChopmMupoBaHHOCTh yMEHHH  OOBSACHATH  XapaKTep  CMEIICHUS
1.11 XMMHYECKOI0 PaBHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO BO3IEHCTBHS

(mpuammn Jle [larense)

2 OOG1as ¥ HeopraHuvecKas XUuMHUs

CdopmupoBaHHOCT, yMEHUH packpbiBaTh cMbich lepuonuyeckoro
3aKOHa J.N. Menpeneena u JIEMOHCTPUPOBATH ero

2.1
CUCTCMATHU3HUPYIOLIYIO, 06T>$ICHI/IT6J'ILHYIO n MIPOTrHOCTUYCCKYHO

byHKITIN

ChopMHUpOBaHHOCTh YMEHHI XapaKTEPHU30BaTh dJICKTPOHHOE CTPOCHHE

aTOMOB XMMHMYECKHUX 3jeMeHToB 1—4 mnepuonos Ilepuoanueckoit
cuctemMbl xumMuueckux dnaemeHToB J[.M. MeHneneeBa, uCHonab3ys
2.2 HOHATHSL «S-, P-, O-3J7€KTpOHHBIE OpPOUTAIN», «IHEPreTUYCCKHE
YPOBHH»,  OOBSACHSATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOWCTB
XUMHUYECKUX 3JIEMEHTOB U UX COEJIMHEHUH IO MepuojaM M rpynnam

Ilepnonnueckoi cucteMbl XUMHIeCKuX dieMeHToB .M. Menneneena

CchopmMHpOBaHHOCTh yYMEHHMH XapakTepu3oBaTh (OINUCHIBATh) OOIME
2.3 XMMHUYECKHE CBOMCTBA HEOPraHUYECKHUX BEIIECTB PA3IMUHBIX KJIACCOB,

IMOATBCPKAATh CYHICCTBOBAHUC IeHETHYCSCKON CBA3HU MCKIY
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HCOPraHNn4CCKUMU BCIICCTBaAMH C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_II/Iﬁ

CdhopMHpOBaHHOCTD ~ YMEHHMH  YCTAaHAaBIMBaTh  MPUHAIICKHOCTH
24 HEOPraHMYEeCKMX BELIECTB 10 MX COCTaBY K ONpEAEIEHHOMY Kiaccy
(rpynmne) coenuHeHU# (IPOCThIE BEIIECTBA — METAUIbl U HEMETaJlbl,

OKCH/Ibl, OCHOBAHMSI, KUCIIOTbI, aM(POTEPHbIE TUAPOKCUIbI, COJIH)

CchopMHpPOBaHHOCTh YMEHHUI MCIIOJIB30BATE XUMHUYECKYIO CHMBOJIHUKY
JUIL  CcOCTaBleHHsT (OpMyd BEIIECTB M YPAaBHEHHH XHMHYECKHX
95 peakuuii, cucremarnyeckyro Homenkiarypy (IUPAC) u tpuBuaibHble
' Ha3BaHUS OTAEIbHBIX HEOPraHMYECKHX BeLIeCTB (yrapHblii ras,
YIJIEKUCHBI Ta3, aMMUak, rameéHas HW3BECTb, HeraméHas H3BECTb,

IMUTBCBAAd coaa, MUPUT U z[pyrI/Ie)

ChopMrpoBaHHOCT, YMEHUH XapakTepu3oBaTh (ONMUCHIBAThH) OOIIHE
XUMHUYECKHUE CBOMCTBA HEOPTAHUYECKUX BELIECTB Pa3IUYHbBIX KJIACCOB,
2.6 MOJATBEP)KJaTh  CYIIECTBOBAHHWE  TE€HETUYECKOM  CBA3M  MEXKAY
HEOPTraHWYECKUMHU  BEIIECTBAaMH €  IOMOINBIO  ypaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

CchopMHpOBaHHOCTh YMEHUH MJIAHUPOBATH U BBIMOJHATE XUMUYECKUI
HKCIEPUMEHT (pa3lioKeHHE IepOKCHJAa BOAOPOAAa B IPHUCYTCTBUU
KaTajlu3aTopa, ONpe/AeiIeHHue Cpebl PacCTBOPOB BELIECTB C MOMOIIbIO
YHHUBEPCAJIBHOI'O HWHAMKATOpA, BIMSHHUE pa3IUYHBIX (AKTOPOB Ha
CKOpOCTh ~XMMHYECKOM peakiuH, peakuud HOHHOro oOMeHa,
97 Ka4eCTBEHHbIE peaKUH Ha Cynab(aT-, KapOoHAT- U XJIOPHUI-aHUOHBI, Ha
' KaTUOH aMMOHUS, PEUICHHE OJKCIIEPUMEHTAJIBHBIX 3aJad II0 TeMaM
«Metamnel» 1 «HemeTamibl») B COOTBETCTBUM C MpaBUIIaMU TEXHUKH
0e3omacHOCTH MpH OOpallleHuH C BeIeCTBAaMU M J1a0OpaTOpHBIM
000pyZI0BaHUEM; IIPENICTABIIATh pe3yabTaThl XUMHUYECKOT O
JKCIepUMEeHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX

peaKI_II/Iﬁ n (I)OpMYJ'II/IpOBaTB BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

CdopmupoBaHHOCTH yMEHUW COONIIOJATh TIpaBUJIa TOJIb30BAHMS
58 XUMUYECKOH TOCYI0M M J1abopaTOpHBIM OOOpYIOBaHWUEM, a TaKkKe
npaBujia OOpaIIeHus C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU

110 BBIITOJIHCHHIO na60paT0pHHx XUMHNYCCKHUX OIIBITOB

ChopMHpOBaHHOCTb ~ YMEHMH  XapakTepu3oBaTh  XHMHYECKUE
IPOLIECCHI, JIeXKAIIHe B OCHOBE NPOMBIIUICHHOTO IMOJYYEHUS CEPHOMU
2.9 KHCJIOTHI, aMMHaKa, a Takke CPOPMUPOBAHHOCTb MNPEACTaBIECHUN 00
o0IMX HAy4YHBIX MPUHLMIAX M  OKOJOTHYECKUX  Ipobiemax

XUMHYCCKOTIO ITPOU3BOACTBA
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3 XUMHUA ¥ KU3HB. PacuéTel

CdopmMupoBaHHOCTh TPEACTABICHUNH O XMMHYECKOW COCTaBIISIONICH
€CTeCTBEHHOHAYYHOM KapTUHBI MHpA, POJIM XUMUU B [O3HAHUU
31 SABIICHUA TpPUPOAbI, B (HOPMUPOBAHMM MBIIUICHUS M KYJIBTYPHI
' JUYHOCTH, €€ (YHKUMOHAIBHOM TIpaMOTHOCTH, HEOOXOIUMOM ISt
pellleHusT MPAaKTUYECKUX 3ajJad M SKOJIOTMYecKH OOOCHOBAHHOIO

OTHOHICHUSA K CBOEMY 3JJ0POBbBIO HpHpOﬂHOﬁ cpeac

CdopmupoBaHHOCTH YMEHUUI KPUTUYECKH aHaJIM3UPOBATh
3.2 XUMHUYECKYI0 HH(pOpPMAIINIO, TMONy4aeMyl M3 pPa3HbIX HCTOYHUKOB

(cpencTBa MaccoBOi KOMMYHMKAIMH, ceTh IHTEpHET U Ipyrue)

ChopMHpOBaHHOCTE yMEHUH COOMIOAATh MpaBUiIa HKOJIOTMUYECKH
33 11eJ1IeCO00Pa3HOro MOBEJICHUS B OBITY M TPYAOBOW JEATEIBHOCTH B

LEISIX COXPAaHEHUS CBOEr0 3J0pOBbS M OKPYXAIOLIEH NpUPOAHON

cpebl

Oco3HaBaTh ONACHOCTb BO3ACHCTBUS HA JKUBBIE OpPraHU3MBI
3.4 onpeeaEHHbIX BEUIECTB, MOHMMas cMbici nokasarens [1/IK, nosacusats
Ha MpUMeEpax CocoObl YMEHbBIIIEHUS U MPEAOTBPAIICHUS UX BPEAHOTO

BOSHGﬁCTBHH Ha OpraHu3M 4YCJIOBCKaA

CdopmMupoBaHHOCTH YMEHHUI MPOBOAUTH BBIYHCIICHUS c
UCIIOJIb30BaHUEM IIOHATUS «MaccoBas [JOJIsl BELIECTBA B PAacTBOpPE»,
00BEMHBIX OTHOUIEHHM TIa30B NpPH XMMHYECKUX PEaKIUAX, MacChl
3.5 BellecTBa UM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wid 00bEMY OJHOrO W3 YYacTBYIOIIMX B PEAKIMH BEIIECTB,
TerI0BOro 3 Qexra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHMSI MacChl

BELIECTB, IPEBPALECHUS U COXPAHEHUSI SHEPTUU
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ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KITACC

Kon IIpoBepsieMblii 31eMEHT COIePKAHUS

1 TCOpeTI/ILIeCKI/Ie OCHOBBEI OpFaHHqCCKOﬁ XUMHNHN

IIpenmer opraHnYecKkON XWMHH: €€ BO3HUKHOBEHHWE, Pa3BUTHE U 3HAYEHUE B
11 MOJIyYEHHH HOBBIX BEIIECTB M MaTepUajioB. Teopus CTPOCHHS OPraHUYECKHX

coenunennit A.M. byrnepoBa, €€ OCHOBHBIE MTOJIOKEHUS

CtpykrypHbie (OpMYyNIbl OpPraHMYecKHX BemlecTB. [oMonorus, u3oMepus.
1.2 XuMHYecKasi CBA3b B OPraHUYECKHX COCAMHEHMSIX — OIMHApHBIE M KpaTHbIE

CBA3U. HpeI[CTaBJ'ICHI/IC (6] Knaccn(bm(aunn OPraHU4YECKUX BCUICCTB

13 Homenknatypa opraHMuYecKux COEIMHEHUH (CHCTEMaTHuYecKas) U TPUBUAJIbHbBIE

Ha3BaHUS Ba)KHEHUIITHX HpeﬂCTaBHTeﬂeﬁ KJIAaCCOB OPTaHUYCCKUX BCILICCTB

2 VYTeBo10poasI

AJKaHBI: COCTaB U CTPOEHHUE, FTOMOJIOTMUECKUH psia. MeTaH 1 3TaH — nmpocTeiine
2.1 NpPEICTaBUTENIN alKaHOB: (HU3MYECKHE M XHMHUYECKHE CBOMCTBAa (peakuuu

3aMCIICHUA U ropeHm[), HaxXO0XXACHUC B IPUPOAC, MMOJTYICHHUEC U IPUMCHCHUC

ANKeHBI: COCTaB U CTPOCHHUC, TOMOJIOTHYECKHI P OTHICH H MNpONWJICH —
29 HpOCTGﬁH.IHC NpeaACTaBUTCIIN AJIKCHOB! (1)I/ISI/I‘I€CKI/I€ M XHMHWYECKHE CBOMCTBA
(peaKHI/II/I TUAPUPOBAHUA, TAJIOICHHUPOBAHUA, THUApaTallid, OKHCIICHUA H

HOJII/IMepI/I3aHI/II/I), MOJIYYCHHUEC U TIPUMCHCHUC

Ankanuensl: OyragueH-1,3 u wMetunOyrtamuen-1,3: crpoeHue, BaKHEUIIHE
2.3 XMMHAYECKHE CBOWCTBA (peakius noinuMepusanuu). IlomydeHne CHHTETHYECKOro

KaydyKa U pEe3UHbI

AJKHUHBI: COCTaB U OCOOCHHOCTU CTPOEHHUS, TOMOJOTHYCCKUN psil. AIETHICH —
24 MPOCTEHIUN TMPEACTaBUTENh QJIKHHOB: COCTaB, CTPOCHHE, (U3NUECKHEe U
XUMHUYECKHUE CBOMCTBA (PEaKIMU TUIPUPOBAHUS, TAIOTCHUPOBAHUS, THIpATAIUH,

TOpPEeHHUs]), TOJTy4YeHUe U PUMEHEHNE

Apenbl. benson: cocraB, cTpoeHue, (U3MUYECKHE U XMMHUYECKHE CBOWCTBA
(peakuuu rajoreHMpoBaHUs U HUTPOBAHUS), IOJIYyUEHUE U NIPUMEHEHUE. Tomyon:
95 COCTaB, CTpOeHHE, (U3MYEeCKMe W XHUMHYECKHE CBOWCTBAa  (peakiuu
' TaJIOTEHUPOBAaHUS W HUTPOBAHUs), MONYYEHHE M TNPUMEHEHHE. TOKCHUYHOCTH
apeHoB. ['eHeTHuYecKas CBSI3b MEXAY YIVIEBOJOPOJAaMH, NPUHAUIEKAIIUMU K

Ppa3JInYHbIM KJIaCCaM

[TpupoaHbIe HCTOYHUKH YTIIEBOIOPOOB. [IpupoaHbIii ra3 u MonyTHbIC HEPTIHBIC

2.6 ra3el. Heth u €€ mpoucxoxaenue. CrnocoObl nepepaboTku HEPTH: MEperoHka,

KPEKHHT (TePMUYECKUN, KaTaIUTHYECKHi), muponu3. [IpomykTel mepepaboTku
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He(I)TI/I, HUX NPUMCHCHUC B IPOMBIIJIICHHOCTU U B 6LITy. Kamennbriit yrojib "

IPOIYKTHI €ro nepepadoTKu

3 Kucnopoaconepxaiine opraHnuecKue COeTUHEHUS

[IpenenpHble OAHOATOMHBIE CUPTHI. METaHON U 3TAHON: CTPOCHUE, (PU3NIECKUe
U XUMHYECKHME  CBOicTBa  (peakuuu ¢  aKTHBHBIMH  MeETaJUIaMH,
raJIOr€HOBOJIOPO/IaMU, T'OpPEHHE), IpUMEHEHHE. BoAopoIHbBIE CBSI3U MEXAY
31 MOJIEKYJIAMH CIIAPTOB. /[elicTBME METaHOla W OTAHOJIA Ha OPraHU3M 4YeIOBEKa.
' MHoroaTroMHbl€ COUPTHL. DTUICHIJIMKONIb U TIUIEPHH: CTPOECHHE, (PU3UUYECKUE U
XUMHYECKHE CBOMCTBa  (B3aMMOAEWCTBHE CO  WIEJNIOYHBIMM  METaJlJaMy,
KayeCTBEHHAsl pPEaKlUs Ha MHOIO0ATOMHBIE CHUPTHI). JlelicTBHME Ha OpraHu3M

YCJIOBCKaA. HpI/IMeHeHI/Ie rMaepruHa U STUJICHI JIMKOJIA

3.9 @DeHoN: CTpOGHHE MOJIEKYJIbl, (U3MYECKHEe U XUMHYECKHE CBOMCTBa.

ToxcuunocTh penona. [Ipumenenue dpenona

A.]'ILI[CI‘I/IIU:I N KCTOHBI. CDOpMEU'IBIICFI/II[, afneTajabACru: CTpOCHUC, (I)I/ISI/I‘-IGCKI/IC )51
3.3 XUMHYECKHE CBOMCTBa (peaKI_II/II/I OKUCJICHUA W BOCCTAHOBJICHHA, Ka4YCCTBCHHBIC

pCaKLII/II/I), MOJIYYCHHUC U ITPUMCHCHUC

OnHOOCHOBHBIE MpenaeabHble KapOOHOBBIE KUCIOTHL. MypaBbUHAs U YKCyCHas
KHCJIOTBI: CTpOEHUE, GU3NUECKUEe U XUMUYECKUE CBOICTBA (CBOIMCTBA, 00IIKeE IS
3.4 Kjlacca KHUCIIOT, peakluus OSTepuPUKaluu), TOIYyYeHHE U IpPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAsl KHCJIOTHI KaK MPEICTABUTENN BBICHIMX KapOOHOBBIX

KHCIIOT. MBIIa KaK COJIY BEICIIINX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC I[GIZCTBI/IG

CrnoxHsble 3(Upbl KaK MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['MAPONN3 CIOXKHBIX
3.5 s¢upoB. Kupsl. ['maponus xupos. [Ipumenenue xupoB. buonoruuyeckas poib

KHUPOB

VYrneBopl: cocTaB, KiacCU(UKAIMS YrIIeBOAOB (MOHO-, M- M TOJUCAXapUIBI).
['moko3a — mpocTedinuil MOHOcaxapuJ: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbI,
bu3ruecKkrue U XUMHYECKHUE CBOMCTBA (B3auMojencTre ¢ ruapokcuaom meau(ll),
36 OKHCJIEHHE aMMHUa4YHbIM pacTBOpoM okcuaa cepebdpa(l), BoccraHoBieHUE,
' Opo’keHHE TJI0KO3bl), HAXOXKIACHHE B MPUPOAE, MPUMEHEHHe, OHoioruyeckas
posb. DorocuHTe3. PpyKTO3a KaK M30MEP IIHOKO3bl. Kpaxman v 1einono3a Kak
npuponHbele nonuMepbl. CTpoeHue Kpaxmana M Uesoso3bl. dusmueckue u

XUMHUYECKHE CBOMCTBa Kpaxmaiia (THIpOosinu3, KaueCTBEHHAsl PEaKIHsl C HOJIOM)

4 A3oTcoeprKalme opraHu4eckue CoeIMHEHUs

AMUHOKHUCIIOTHl KaK aM@oOTepHble OpraHuyYecKue coequHeHus. Pduznueckue u
4.1 XUMHUYECKAE CBOWCTBA aMHWHOKHCIOT (Ha TpuMmepe riauiuHa). buomornueckoe

3HAYCHHUEC aMHUHOKHCIIOT. HCHTI/I,I[BI

4.2 benkun kak mHpUpPOIHBIE BBICOKOMOJEKYJSIpHBIE coeauHeHus. IlepBuuHas,
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BTOPHYHAsl M TPETUYHAs CTPYKTypa OenKoB. XUMHUYECKHE CBOWCTBa OEJIKOB:

TUAPOIN3, ACHATYypallusl, KAUCCTBCHHLIC PCAKIIMU Ha Ocnku

5 BricokoMoneKysipHble COeAMHEHUS

OCHOBHBIE TOHSTHS XUMHUHU BBICOKOMOJIEKYJISIDHBIX COEIUHEHHWI: MOHOMED,
51 IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIICHb IIOJIMMEPU3ALIUU, CPEAHISA MOJICKYJIApHAs

macca. OCHOBHEIC MCTOAbI CHHTC3a BBICOKOMOJICKYIISAPHBIX COCI[I/IHGHI/Iﬁ —

nojaumMepusanus U NOJIMKOHJACH CAIUA

OKClepUMEHTAIbHbIE METOAbl M3y4YeHHs] BEUIECTB W MX [PEeBpalLCHUIL:

5.2 O3HAKOMJICHHE ¢ 00pa3aMy MPUPOJIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

KaydyKoB. [lonydeHne cHHTeTHYEeCKOro Kayuyka U pe3uHbl

11 KIIACC

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS

1 TeopeTndeckne OCHOBBI XUMUHN

XHUMHYECKHH d71eMeHT. AToM. Sapo aroma, MU30TOMbBl. DJIEKTPOHHAs 000I0YKa.
11 DHepreTHYecKue YpPOBHHU, MOIYPOBHH. ATOMHBIE OpOHTAaNH, S-, P-, 0-3JIEMEHTHI.
Oco0OEHHOCTH pacIpeiesIeHHs AIEKTPOHOB 1O OPOMTAISIM B aTOMax 3JEMEHTOB

MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOHPUTYpaIHs aTOMOB

IIepnonnueckuii 3akoH u [lepuoanueckas cucreMa XuMu4YeCcKux 3aemeHToB J[.1.
MenneneeBa. CBsa3p Inepuoandeckoro 3akoHa M Ilepuonmdeckoil cucremsl
12 XuMu4ecKkux 3jeMeHToB JI.JM. MeHnneneeBa ¢ COBpPEMEHHOW TEOPUEN CTPOEHUS
' aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHMS] CBOMCTB XHMHUYECKHUX DJIEMEHTOB U
0o0pazyeMbIX MMH MPOCTBIX W CIOXKHBIX BEIIECTB IO TPYINIaM U IEpPHOaM.

3HaueHUE NMEpUOANYCCKOIro 3aKOHA B pa3BUTUHU HAYKH

Ctpoenue BemiecTBa. XHMHYECKash CBS3b. BHIBI XWMHYECKOH  CBSI3U
13 (KoBaJicHTHasl HEMOJIApHAs M TOJSApHAs, HWOHHAs, MeTauTndeckas). oHBI:
KaTHOHBI U aHMOHBI. MeXaHu3Mbl 00pa30BaHMS KOBAJICHTHON XUMHUYECKON CBS3U

(0OMeHHBIHN U TOHOPHO-aKIeNnTOpHBIN). Bonopoanas cBs3b

14 BanenTtHOoCTh. D51eKTpOOTpULIATENBHOCTE. CTENEHb OKUCICHUS

BemecTBa MOJIEKYIISIPHOTO U HEMOJIEKYJISPHOIO CTPOCHMsI. 3aKOH MOCTOSIHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAUIMUECKUX DPEIIETOK. 3aBUCUMOCTH CBOWCTBA
1.5 BEIIECTB OT THUIIA KpUCTAIMYEeCKOH pemérku. [loHsATHE O aMCIEepCHBIX
cucremax. VICTMHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBasi 10y BellecTBa B

pacTBOpe

16 Knaccugukamnus Heopranndeckux coennHeHnii. HoMeHkmaTypa HeopraHn4ecKux

BCIICCTB
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XuMmuueckass — peaxiusl. Knaccudukanus  XUMHUYECKMX  peakiuuid B
1.7 HEOPraHWYECKOM M OpPraHUYeCcKOM XMMHUHU. 3aKOH COXpaHEHUs MacChl BEIIECTB,

3aKOH COXpPAaHCHUA U MMPEBPALICHUA SHCPIUH IIPU XUMHUYCCKUX PCAKIIUAX

1.8 CKopOoCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

19 OOpatumble peakuuu. XHUMUYEeCKoe paBHOBecwe. DakTOpbl, BIUAIOLIME HA

COCTOsIHHE XuMuyeckoro pasHoBecus. [Ipunuun Jle [larense

OnekrponuTrdeckas mucconuanus. CuiabHBIE W ciadbie dnekTponuThl. Cpena
1.10 BOJIHBIX PacTBOPOB BEIIECTB: KHUCIIasl, HEUTpalibHad, IIeJ04Has. Peakium noHHOTO

obOMeHa

1.11 OKHCIIUTENBbHO-BOCCTAHOBUTEINIbHBIE PEAKIIUU

2 Heopranuueckas xumus

Hemeramnsl. [lonoxxenne HemeramwioB B [leproaudeckoi cucreMe XMMHUYECKUX
anementoB J[.M. MenzaeneeBa U 0cCOOEHHOCTH CTpoeHMsI aToMOB. Dusnueckue

2.1
CBOMCTBA HEMETAIUIOB. AJUIOTPOINHUS HEMETAIIOB (HAa IIPUMEPE KUCIOPOa, CEPBI,

docdopa u yriaepona)

XUMHUYEeCKHE CBOMCTBAa BaKHEHIINX HEMETAJIJIOB (FaJIOI‘eHOB, CCPbI, a30Ta,

22 dbocdhopa, yrmepoma M KpPEeMHHsA) W HUX  COCAUHEHHH  (OKCHJIOB,

KHCIIOPOJICOIEPKAIMX ~ KHUCIIOT, BOJOPOJIHBIX coeauHeHui). I[lpumeHenue

Ba)KHEHIITNX HEMETAJIJIOB U MX COGI[I/IHGHI/Iﬁ

Meramibl. Ilonoxenne wmeramnoB B Ilepuoanueckoil cucTeMe XUMHUYECKHUX
23 anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHMSI SJIEKTPOHHBIX 000JI0UEK
aToMoB MeTaiioB. O6uye gpusnyeckue cBoicTBa MeTanioB. CITaBbl METAJLIOB.

DNEKTPOXUMUYECKUH PsiJl HAPSYKEHUI METalIOB

XWMHYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPUM, KalWl, KaJIbIIHM,
2.4 MarHui, aJlOMUHUN, IIUHK, XpOM, >KeJlie30, MeIb) M HUX coeauHeHuid. OOmme

CITIOCOOBI IMMOJIYyYCHUS MCTAJLJIOB. HpI/IMeHeHI/Ie MCTAJIJI0B B 6I>ITy Hn TCXHHUKC

I'eneTnueckas CBA3b HCOPraHN4YCCKUX BCUICCTB, NPUHAMJICKAINIUX K PASJTIUIHBIM

2.5
KJ1accaM

3 XUMUA U )KU3HDb

Pome xuMum B 00OECHICYEHHWM D3KOJOTHMYECKOH, JHEPreTUYeCKOW M THUIIECBON
3.1 0€30I1acCHOCTH, PA3BUTHU MEIUIMHBL. [IOHSATHE O HAYYHBIX METOJAX TO3HAHUS

BEIICCTB U XUMHNYCCKUX peaxunﬁ

HpeﬂCTaBHeHI/IH 00 O6H_[I/IX HAaY4YHBIX INPUHIOUIIAX IPOMBIIIIICHHOI'O IMOJTY4YCHUA
BayKHEHIITX BCIICCTB. YenoBek B MHUPE BCHICCTB M MATCPHAJIOB!: BayKHEHIITIE
3.2 CTPOUTCIIbHBIC MaTCpualibl, KOHCTPYKIIMOHHBLIC MAaTCpUalibl, KpACKH, CTCKIIO,

KCpaMHKa, MaTCpUualibl I JJICKTPOHHUKH, HAHOMATCPUAJIbI, OPTaHUYCCKUEC U

MHWHCPAJIbHBIC VZ[OGDeHI/IH
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XuMus H 3J0POBLC UYCJIOBCKA: IIpaBUJIa HUCIOJIb30BAHUA JICKAPCTBCHHBIX

3.3 npemnaparos, IpaBuia 0€30ITaCHOr 0 UCIIOIb30BaAHMS npemnaparoB OBITOBOM XMMHUU

B IIOBCEIHEBHOM JKHU3HHU
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

 Xumusa. 10 xmacc. Tabpuenssa O.C., OctpoymoB W.I'., CnankoB C.A.
AKIMOHEpHOE 00IIEeCTBO «M3naTenbeTBO «IIpocBenienue»
 Xumusa. 11 xmacc. labpuensn O.C., OctpoymoB W.I'., Cnamkor C.A.
AxtmonepHoe o6miectBo «M3marensctBo «IIpocBemienue

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJISL
1. Xumus: 10—11-e kmaccel: 3amaunuk / B.B. Epemun, A.A. Jlpo3znos, JI.B.
PomarmioB. — 3-e u3a., crep. — Mocksa: [Ipocsemenue, 2025. — 350 c.

2. XuMmus: 0a30BbIil YPOBEHb: TPEHUPOBOYHBIE U MPOBEPOUHBIE PAOOTHI: yueOHOE
nocodue, pa3pabOTaHHOE B KOMIUIEKTE C y4eOHUKOM Ui 0Opa3oBaTeIbHBIX
OpraHM3alfii, pealM3yIoNKMX  O00pa30BaTeIbHBIC  MPOIPAMMBI  CPEIHETO

npodeccronansHoro 06pazoanus / A.M. Pagenkuit. — Mocksa: [IpocBemenue,
2024. — 79 c.

3. Xumus: 11-i1 xacc: 6a30BbI YpOBEHb: MPOBEPOYHBIE U KOHTPOJIbHBIE paOOTHI:
yuebHoe nocodue / O.C. I'abpuensn, ['.I". JIpicoBa. — 2-¢ u3m., ctep. — Mocksa:
[Ipocsemenne, 2025. — 127 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. Poccuiickas AJIEKTPOHHAS HIKOJIA: [ caiit]. — URL:
https://resh.edu.ru/subject/29/10/ (10-ii xnacc).

2. Poccuiickas AJIEKTPOHHAA 1IKOJa: [caitT]. — URL:
https://resh.edu.ru/subject/29/11/ (11-i knacc).
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