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IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE CpeIHEr0 o00mero o0pa3oBaHUs
pa3paborana Ha ocHoBe dDenmepanpbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K Pe3ysbTaTaM OCBOCHHS
dbenepanbHOll 00pa30BaTENbHOW MPOTrpaMMbl CPEJAHETO OO0IIero oOpa3oBaHUS
(®OIT  COO), npencraBiaeHHbIX B DegepanbHOM  rOCYJapCTBEHHOM
obpazoBatenbHoM cTaHaapre COO, c¢ yuérom KoHuenmuu mnpenoaBaHus
ydueOHOro mpeameTra «XuMus» B 00Opa3oBaTeIbHBIX opraHuzanusx Poccuiickoi
Qdenepanvy, pealu3yIOIMIUX OCHOBHBIE OOpa3oBaTelbHBIE MPOTPaAaMMBbI, U
OCHOBHBIX TMONOXKEeHUN «CTparerun pa3BUTHS BocnuTaHus B Poccuiickoi
O®enepanuun 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 kimaccoB Ha 6a30BOM ypOBHE COCTaBHIIN
koHnenryanbubie nonoxkeHuss ®I'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJIEH,
colepKaHus, Pe3yJbTaToB OOy4YeHHS W TpeOOBaHWU K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
o0mieoOpa3oBaTeIbHON  OpraHU3aIliK, SBISETCS HEOTHEMJIEMOW YacThI0 UX
oOpazoBaHHOCTH. OHO CIYKHT 3aBEpUIAIOIIUM DJTallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHMsA. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MIPHUPO/IbI, POPMUPOBAHKS MHUPOBO33PECHUS U OOIIEH KYJIbTYpHI
YeloBeKa, a TakKe DKOJOTMYECKH OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3I0pOBBI0 M TPUPOAHON cpene. Peanmsyercs Xumudeckoe o00Opa3oBaHUE
oOyuJaroluxcs Ha YpOBHE CpeAHEro o0Iero o0pa3oBaHUs CPEACTBAMU Y4eOHOTO
npeameTa «XUMHS», COJEpPKAHUE M TOCTPOEHUE KOTOPOTO OINpPEACIICHbl B
nporpaMme MO XHMHUU € YYETOM CHEeUU(PUKH HAYKHM XHMUM, €€ 3HAUCHHUS B
MO3HAHUU TPUPOJLI M B MaTEPHAIbHOW JXKU3HM OOIIECTBA, a TaKkKe C y4ETOM
oOlux 1ened MW TMPUHLHUIIOB, XapaKTEpHU3YIOIIMX COBPEMEHHOE COCTOSIHHUE
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.
Omna BHOCHUT CBOM BKJIaJl B (POpMHUPOBAHUE PALIMOHAILHOIO HAYYHOTO MBIIICHUS,
B CO3/IaHHE€ IEJOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEeM MHUpE KaK O €JUHCTBE
OpUpPOAbl U YeJoBeKa, KOTopoe (GopMuUpyeTcss B XMMHM Ha OCHOBE MOHUMAHMS
BEILIECTBEHHOTO COCTaBAa OKPYXAOIIETO MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH M BO3MOKHBIMH 00JIaCTIMU MPUMEHEHUS.



TecHO B3aMMOJEUCTBYs C APYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMMS CTajla
HEOTHEMJIEMOM YacThI0O MUPOBON KYJIbTYPhl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TPyAa W KU3HU KaxJa0ro ujeHa ooOmectBa. CoBpeMeHHass XHMMHUS KaK Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HalpaBjieHA Ha peELICHHE
rJ100aJbHBIX MPOOJEM YCTOMUMBOIO pa3BUTHS UEJIOBEYECTBA — ChIPHEBOIA,
SHEPreTUUECKOH, MUIIEBOM, IKOJIOTMYECKOM 0€30I1aCHOCTH U OXPaHbI 3J0POBbSL.

B coorBercTBUM ¢ OOIMMH LEISIMH U MPUHLMIIAMHU CPEAHETO OOIIEro
oOpa3zoBaHus conepkanue npeamera «Xumusp» (10—-11 knaccsl, 0a30BbI ypOBEHb
U3yUYEHUs) OPUEHTHUPOBAHO MPEUMYLIECTBEHHO Ha OOILIEKYJIBTYPHYIO MOATOTOBKY
oOyyaroluxcs, HEOOXOOUMYI0 MM Il  BBIPAaOOTKH  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUS B JKU3Hb COLIMYMA, IIPOJOJDKECHUS
00pa30BaHus B pa3JIMYHBIX 00JACTAX, HE CBSI3AHHBIX HEMOCPECTBEHHO C XUMUEH.

CocraBnstoliuMu  nipeAMeTa  «XUMHS»  SBISIIOTCA  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 MOHITHM, 3aKOHOB U TEOPUN XUMHH.

Crpyktypa coaepkaHusi KypcoB — «Opranuueckas xumusi» U «OOmas u
HEopraHuyeckas XUMHUsS» cQOopMUpOBaHa B MporpaMme MO XUMHM HAa OCHOBE
CUCTEMHOr0 TNOJAXO0Ja K U3YYEHHMIO Yy4eOHOro Marepuasa H oOycIOBJIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONpENEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYeCKOW XHMMHHU BELIECTBA
paccMaTpUBaIOTCS HAa YPOBHE KIACCUYECKOW TEOPUM CTPOCHUS OPTaHUYECKHX
COCAVHEHNH, a TAaKXK€ HAa YPOBHE CTEPEOXMMHUYECKHMX M DJIEKTPOHHBIX
IOpPEICTaBIEHU O CTpoeHHH BemecTB. CBeneHuss 00 H3ydaeMblX B Kypce
BEIIECTBAX JAIOTCA B PA3BUTHUU — OT YIJIEBOJOPOJIOB JI0 CIIOKHBIX OMOJIOTHYECKH
AKTHBHBIX COCAUHEHHMH. B Kypce OpraHM4ecKOod XHMMHUHU IOJYy4arOT Pa3BUTHE
chopMupOBaHHbIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS MEpPBOHAYAIbHbBIC
NPECTABICHUS O XUMUYECKOM CBsI3HU, KJIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], O XUMUUECKON PEAKIINH.

[lon HOBBIM yriOM 3peHHs B MHpeameTe «XuMHus» 0a30BOro ypoOBHS
paccMaTpuBaeTCsl HW3YYEHHBII Ha YpPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
TEOPETHUUECKU MaTepuan U (AKTOJIOTMYECKHE CBEICHHMS O BeEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMHSD» O0OydaloIMMCs TPEAOCTaBISIETCS BO3MOXHOCTh OCO3HAaTh 3HAUYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



rIyo)ke TOHSATh HMCTOPUYECKOE W3MEHEeHHe (YyHKIMA 3TOTO 3akoHa — OT
00001arome 10 0OBICHSIOIICH U TPOTHO3UPYIOIICH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIUX BEUIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX M MPUMEHEHUH, a TAKXKE O XMMHYECKUX PEaAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JonojHgeTcs B Kypcax 10 um 11 kmaccoB
AJIEMEHTaMH  COJCp>KaHUS, WMEIOIHUMH KYJIbTYPOJIOTHYECKUA U TPUKIATHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT IMOHMMAHHMIO B3aMMOCBSI3U XUMHH C
JIPYTMMH HayKaMH, PacKpbIBalOT €€ pOJjb B MO3HABATEIBHOM W MPaKTUYECKON
JESITENIbHOCTA 4YeJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXEHHUS K IIPOIIECCY
TBOpYECTBA B O0JIACTH TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XUMUU, TOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOjieMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKU OCMBICIMBATH MH(POPMAIUIO U
NPUMEHSTh €€ Il TIOMOJIHCHUS 3HAHUW, pEIICHUS WHTEIUICKTYaJbHBIX U
AKCIIEPUMEHTAJIbHBIX UCCIEA0BATENbCKUX 3a/1a4. B 1einom copepkanue yueOHOTO
npeaMeTa  «XUMHS»  JAaHHOTO  YPOBHS  M3YYECHHUS]  OPUEHTUPOBAHO  Ha
dbopmMupoBaHue y OOYYaIOIMXCSI MUPOBO33PEHUYECKOW OCHOBBI ISl TTOHUMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepUaIbHOE €JIMHCTBO HEOPraHWYECKOro W
OpraHUYeCKOTO MHpa, OOYCIOBJICHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM U
CTPOCHHEM, I[I03HABAEMOCTb MPUPOJHBIX SBJICHUM NYTEM ODKCIIEpUMEHTA U
pelieHusi TMPOTHUBOPEYMM MEXAy HOBBIMHU (akTaMd UM TEOPETUUYECKUMU
NPEeANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUU IKOJIOTUYECKUX MpooIieM, a
TaK)Ke MpodsieM COEPEKEHUSI IHEPTETUUECKUX PECYPCOB, ChIPbSI, CO3/IaHUSI HOBBIX
TE€XHOJIOTUH U MAaTEPHUATIOB.

B nmane pemeHus 3amad  BOCHUTAHMS, Pa3BUTHS H  COLMAIM3ALUU
0o0yyJaromuxcsi MPUHATHIE TPOTrpaMMOM MO XUMHUU TOAXOAbl K OMNPEICICHUIO
COJICp’KaHUs W TIOCTPOCHHS TMpeaAMeTa MpeaycMaTpuBaroT (HOpMUpOBaHUE
YHUBEPCAIBHBIX YYEOHBIX JCHCTBUHM, WMEIOMUX 0a30BOoe 3HAYCHHE IS
pa3IMUHBIX BHUAOB JIEATEILHOCTU: pEIIEHUsS MpoOJieM, TMOWCKa, aHajau3a |
00paboTKu nH(pOpMaIUU, HEOOXOAUMBIX JJISI MPUOOPETEHHUS ONBITA MPAKTUIECKON
U HCCJEI0BATEIbCKONW ACSATEIbHOCTH, 3aHUMAIONIENH BaXHOE MECTO B IMO3HAHUU
XUMUH.

B mnpaktuke mnpemogaBaHus XWMHH KAaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs, TaK U HA YPOBHE CPEIHETO 00IIero oOpa3oBaHus, MPU OMPeaeTICHUN
COJICPKATENIbHOM XapaKTepUCTUKU LeJIed HM3y4YeHHUs NpeAMeTa HaIpaBlICHHEM
NIEPBOCTETICHHONW 3HAYUMOCTH TPAJUIIMOHHO TpH3HAETCS (HOPMUpPOBAHHE OCHOB
XUMHUYECKON HAayKH Kak O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
NESATETbHOCTA YE€JIOBEKAa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOM TOYKHM 3PEHUs TaKOW MOAXOJ K ONPEACICHUIO LIENEHd HU3y4YEeHUS
peaMEeTa SIBJIIETCS BIIOJHE ONPaB/IaHHBIM.



CornacHO JaHHOM TOYKE 3pEHHSI TJIABHBIMU LIEJISIMU HM3YyYEHHS IpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) siBisttOTCSA:

e (¢opMHpOBaHHME CHUCTEMBl XHMHYCCKMX 3HAHUHW KaK  BaKHCHIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, B OCHOBE KOTOPOU
JeKaT KIIOYEBBIC MOHATHUS, (yHIAMEHTAIbHbBIE 3aKOHBI U TEOPUU XUMUH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHUE W TMOHUMAHHUE CYIIHOCTU JIOCTYIHBIX
000011IeHNIT MHPOBO33PEHUECKOI0 XapakTepa, 03HAKOMIIEHHE C HUCTOpUeH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJIAX MMO3HAHUS
BEIIECTB M XUMHUYECKUX peaKIHi, HEOOXOAMMBIX JUIsl MPUOOpETEHUs
YMEHU OPUEHTHUPOBATHCSI B MHPE BEIIECTB M XHMUYECKHX SBJICHUH,
MMEIOIIMX MECTO B IPUPO/JIE, B MPAKTUYECKON U MOBCEIHEBHOW KU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB JACSATEIBHOCTH, CBSI3aHHBIX C HAOIIOIEHUEM U
OOBSICHEHHEM XHMHUYECKOTO0 OJKCIEPUMEHTa, COOJIOJCHUEM  IpaBUI
0e30macHOro 0OpaIleHus ¢ BEIECTBAMHU.

Hapsany ¢ atuMm, comepkareibHas XapakTepUCTHKA LEJel U 3aa4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XUMHUM YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMHU B CUCTEME cpefHero obmiero odpazoBanus. CeroaHs B
OpernojaBaHud XMMHUM B OOJbIIEH  CTEMEeHU OTHAETCS  NPEeANnOoYTeHHE
NPaKTUYECKON KOMIIOHEHTE COJiepkKaHus OOy4eHHUs, OpPUEHTUPOBAHHON Ha
MOJITOTOBKY BBIMMYCKHHKA 00111€00pa30BaTeIbHOW OpraHu3aluy, BIaJCIOIIEr0 He
Ha0oOpoM 3HaHUM, a (YHKIMOHAIBLHONW TPAMOTHOCTHIO, TO €CTh CHoco0amMu u
YMEHHUSAMH aKTUBHOTO TMOJYYCHHUS] 3HAHUN U MPUMEHEHHUS MX B PeajbHOMN >KU3HU
JUTSL pEIICHUS TPAKTUUECKUX 3a]1ay.

B cBs3u ¢ »TUM mnpu u3ydyeHUM npeaMera «XUMHUS» JOMUHHUPYIOIIEE
3HaYEHHE MPUOOPETAIOT TAKUE LU U 3aJ]a4H, KaK:

azanTanys o0y4JaroIMXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHUE  MHTEJUIEKTyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
CcaMOOOpa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSITHUIO TPAMOTHBIX
pelIeHU B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3AHHBIX C BELIECTBAMHU U UX
IPUMEHEHUEM;

dbopmupoBaHue y OOydYalolUXCAd  KJIIOUEBBIX HABBIKOB  (KIIIOUEBBIX
KOMIIETCHIMI), HMMEIOIIUX YHUBEPCAIbHOEC 3HAYCHUE [JIsi Pa3IUYHBIX BHUOB
NEeSATENbHOCTU: PELIeHUs Ipo0sieM, MOMCKa, aHaiu3a U o0paboTKH MH(pOpManuHy,
HEOOXOMUMBIX JUISI TPHOOPETCHUSI OMbITa JCATEIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B T[O3HAHUM XUMHUHU, a TakKe JJId OLEHKH C MO3UIUI
AKOJIOTMYECKON O€30MaCHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U MPUPOJHYIO CPELY;



pa3BUTHE TO3HABATEIBLHBIX WHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM 00yUaIOIIUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHMS 110 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTIMH, UCTIOIB30BATh
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUH I MOMCKAa U aHajau3a y4eOHOU M
HAYYHO-TIOMYJISIPHON MH(OpMAIIUU XUMHYECKOTO COJICP KaAHUS;

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

BOCIIUTAaHWE Yy OOyYaromMxcsi YOSKIEHHOCTH B T'YMaHUCTHYECKON
HATpPaBIECHHOCTH XUMHH, €€ BaXHOW POJIM B PEIICHUU TIIOOATBHBIX MpoOiIeM
paIoHaIBLHOTO MPUPOOIIOIF30BAHUS, TOTIOTHEHHUS YHEPTETUIECKUX PECYPCOB U
COXPaHEHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
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 oOpa3oBaHMsl MpeaMeT «XUMUS»
0a30BOT0 ypOBHS BXOAHT B COCTaB MpeAMETHOH obnactu «EcTecTBeHHO-HayUYHBIC
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 Heenio).



COJEPKAHUE OBYUYEHUA
10 KUIACC
OPTAHNYECKAS XUMUA

Teopernueckne 0CHOBbI OPraHNYECKOH XUMUM

[Ipenmetr oprannyeckoil XUMHUU: €€ BOSBHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
MOJIYYEHUH HOBBIX BEILECTB U MarepuanoB. Teopusi CTPOCHUS OPraHUYECKHUX
coenuHenuil A. M. bytieposa, €€ ocHOBHBIE NOJ0KEeHUS. CTPYKTYpHBIE (POPMYJIbI
OpPraHMYeCKUX BellecTB. ['oMonorus, wu3zoMepus. XuUMUYECKass CBSI3b B
OpTraHUYECKUX COCMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o Kiaccupukanuu opraHudeckux BemiecTB. HoMmeHnkmarypa
OpPraHMYeCKUX COEJMHEHMI (CucTeMaThueckas) U TpUBUAJIbHbICE Ha3BaHUS
BAKHEWIIINX MPEICTABUTENIEN KIIACCOB OPIraHUYECKUX BELIECTB.

DKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MpPEBpAllCHUIN:
O3HAKOMJICHHE C OO0pa3laMd OpPraHMYeCKHX BEIIECTB M MaTephHajiaMH Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ]1 OPraHUYECKUX BEIIECTB, HAONIOJCHHE W
OMMUCAHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IpyU HarpeBaHuu (TUIaBJICHUE, OOYTIIMBAaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psia. MeraH u 3TaH —
POCTEHIIINE TPEICTABUTEIN AalKaHOB: (PU3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu 3amMenIeHus W TOPEHHs), HAXOXKICHUE B MPUPOAE, IOJYYCHHE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI PAl. DTWIEH U MPOIUIIEH —
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). [lonydyeHre CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

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

Apenbl. beH3on: cocTaB, cTpoeHHe, (pU3MYECKHE U XMMHYECKHE CBOWMCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS ), MOJTYyUYCHUE U MpUMEHEHue. 10.1yon:
cocmas, cmpoeHue, @usuyeckue U  Xumudeckue  ceolcmea  (peaxyuu
2aN02eHUPOBANUsl U HUMPOBAHUs]), NoJyYyeHue u npumeHeHue. TOKCUYHOCTb



apeHoB. l'eHeTnMueckas CBsI3b MEXKAY YIJIE€BOAOPOAAMH, IPUHANICKANIUMHA K
Pa3IMYHBIM KJIaCcCaM.

[IpupoaHble MCTOYHUKM YriIeBOAOPOAOB. lIpupoaHbpli ra3 M NOIYTHBIE
HedTsaubie Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl mepepaboTku HEPTH:
NEPEroHKa, KPEeKUHT (TEPMHYECKUM, KaTaluTU4YeCKuii), mupoiu3. [IpomykTb
nepepadoTku He(TH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KamMeHHbIi
yroJib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HUX MPEBPAILCHUI:
O3HAKOMJIEHHME C o0OpaslamMu IUlacTMacc, KaydyKOB U PE3UHBI, KOJUICKIIUH
«Hedptp» u  «VYroap», MOACIUPOBAHWME  MOJIEKYJT  YIJIEBOJOPOJOB |
raJIoreHOMPOU3BOIHBIX, MTPOBEJICHUE MPAKTUYECKON PabOThl: MOJyUYEHHUE ITUJICHA
Y U3y4YEHUE €r0 CBOUCTB.

Pacuérnble 3amaumn.

Boluucinenuss mo ypaBHEHHMIO XHMHMYECKOW peakuuud (maccel, 00BEMAa,
KOJINYECTBA MCXOJHOIO BEIIECTBA WM MPOJYKTA PEAKIUH MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIMH ).

Kuciopoacoaepxamue opranu4eckKue CoeAUHECHUA

[IpenenbHple OQHOATOMHBIE CHHUPTHI. METaHOJN M JTAaHOJN: CTPOEHUE,
dbu3uyeckue U XUMHUYECKHE CBOMCTBa (peakiuu C AaKTUBHBIMU MeETajjlaMH,
raJIoreHOBOJIOPOAAMH, TOPEHHE), NpHUMEHEHUEe. BoaopoaHble CBSI3U MEXIY
MOJIEKYJIAMH CITUPTOB. JIeHCTBHE METAaHOMA U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHOroaroMHbl€  CHHUPTHL. ODTUJIEHIJMKOIb W  TJULUEPHUH: CTPOECHHUE,
dbu3nyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJICUCTBUE CO IEIIOYHBIMHU
MeTaJjlaMHi, KaueCTBEHHAsl peaklusi Ha MHOTIOaTOMHbIe cnupthl). JleiicTBue Ha

opraHu3M yenoBeka. [[puMeHenne rauueprHa U 3TUIICHTJIUKOJIA.

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

Anpnerunpl U kemowusvl. DopManpaerui, aUeTANbICTUI: CTPOCHHE,
¢u3nyecKkue U XUMHUYECKHE CBOMCTBA (peaklUUU OKHCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHBIE PEAKIIMH), IOJYyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpEJC/IbHBIC KAapOOHOBBIE KHUCIOTHL. MypaBbHHAS W
YKCYCHasi KUCJIOTBI: CTpOeHHE, (U3NYECKUE U XMMHUYECKHE CBOWCTBA (CBOWCTBA,
oOmue g Kiacca KUCIOT, peakius dTepuduKaIim), mojaydeHne U MpuMeHEeHue.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHI KaK IMPEJICTABUTENIM BBICIIUX KapOOHOBBIX
KUCITOT. MbLTa KaK COJIM BBICIITUX KaPOOHOBBIX KHCIIOT, KX MOIOIIEE JICUCTBHE.

Cnoxnble 3GUpPBl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [maponus
cnoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. bruonornyeckas
POJIb )KUPOB.



VYrneBoapl:  cocraB, KilacCUQUKALUs ~ YrieBoAoB  (MOHO-, JU- H
noycaxapubl). [roko3a — mpocTelnii MOHOCaXapya: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHME M XHUMHUYECKHME CBOMICTBa (B3aUMOJCICTBUE C
ruapokcugom Mmenu(ll), okucieHne amMMHadHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TJIIOKO3bl), HaXOXKJEHUE B NPUPOJIE, MPUMEHEHUE,
ouonornyeckas posib. otocunres. pykTo3a Kak U30Mep TIFOKO3BI.

Kpaxman u nemnonosa kak npupojasbie noiaumepsl. CTpoeHne Kpaxmana u
Heunoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KauyeCTBEHHAs PEAKIIHs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HM3YYEHMsI BEIIECTB M MX MPEBPAILCHUIA:
npoBe/ieHHe, HaOMI0IEHHEe W ONKMCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOpPEHUE
CIIUPTOB, KaUYe€CTBEHHbIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKMCIEHUE ATaHOJa
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),
IPOBEJIEHNE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCTIOTBHI.

PacuérHnble 3a1ayu.

Boluucnenuss mo ypaBHEHMIO XHMHMYECKOW peakuuud (Maccel, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa PEAKIMH MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKILIUN).

A3zoTcoaepxaniie OpraHMuecKue COeIMHEHHUS.

AMUHOKHCIIOTBI KaK aM(OTepHbIE OpraHuyeckue coeauHeHus. Ousnyeckue
U XMMHUYECKHE CBOMCTBA aMHUHOKMUCIOT (Ha mpumepe rimiuHa). buonorudyeckoe
3Ha4YE€HHE aMUHOKUCIIOT. [lenTuapl.

benku kak mnpuponHbBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. [lepBuuHas,
BTOpUYHAs M TPETHUYHAs CTPYKTypa OenKkoB. XHMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIHsl, KAYECTBEHHBIE PEAaKI[MU Ha OEIIKH.

OKCHEPUMEHTAIBHBIE METOJbl M3YYEHMS] BEIIECTB M WX IPEBPAILCHHIA:
HAOJIIO/ICHUE U ONHMCAHUE JEMOHCTPALIMOHHBIX OMNBITOB: JACHATYypalus OEIKOB IpH
HarpeBaHUM, LIBETHbIE PEaKLUU OEITKOB.

BbicokoMoJIeKyIsIDHbIE COeAUHEHUS

OCHOBHBIE MOHATHS XWMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHSS MOJIEKYISIpHAs
macca. OCHOBHBIE METOJABI CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIWHEHHA —
HOJIUMEPU3ALIHS U TTOJIMKOHICHCAIIHSL.

DKClepUMEHTANIbHbIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBpALLEHUM:
O3HaKOMJIEHHE C 00pa3laMH MPUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,

Kay4yKOB.
MexnpeaMeTHbIe CBS3H.



Peanusanus MexXnpeIMETHBIX CBS3EM NPU 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-HAYUYHBIE MMOHATHSA: SIBIICHUE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIW3, CUHTE3, KiaccuuKaius, MepruoInyHOCTb, HAOII0ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIUPOBAHUE.

@dusnka: MaTepus, DJHEPrus, Macca, aroM, OJJEKTPOH, MOJIEKYIa,
OHEPreTUYECKU YypOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3MUECKUE BEIMUYUHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
doTtocuHTE3, OMOJOTMYECKH AaKTUBHBbIE BellecTBa (OENKH, YIIIEBOJbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepasbl, TOpHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypCBhlI.

TexHOoNmorus: THUILIEBbIE NPOAYKThI, OCHOBBI PAlMOHAIBHOIO MHUTAHUS,
MOIOIIIUE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MpenapaTbl, MATEPUAIIBI U3
MCKYCCTBEHHBIX U CHHTETUYECKUX 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 MEPUOAO0B. IJIEKTPOHHAS KOH(UTYpAIUs aTOMOB.

[lepuonnueckuii 3akoH u Ilepuoauueckas cucreMa XMMHUYECKUX JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOAUYECKOTO 3aKOHA M lleproanueckor CHUCTEMBbI
xumuueckux anemeHToB . YI. MenaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUA CBOMCTB XUMHUUYECKHUX DJJIEMEHTOB H
00pa3yeMbIX MMH TMPOCTHIX M CJIOXKHBIX BEIIECTB [0 TPyHIaM M IepruojaM.
3HaYEHHE NIEPUOINYECKOT0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XHMHUYECKON CBSI3U
(KoBaJIeHTHAsl HEMOJIIpHAs W TOJIApHAsi, MOHHAs, MEeTainueckas). MexaHU3MbI
o0pa3oBaHUs KOBAJCHTHONW XUMHUYECKOM CBs3M (OOMEHHBIM U  JIOHOPHO-
aKienTopHblii). BomopoaHas cBsi3b. BalleHTHOCTh. JIEKTPOOTPUIIATETBLHOCTb.
Crenenb okucieHus. MoHbI: KATUOHBI M AHUOHBI.



BemectBa  MOJEKYIIPHOIO UM HEMOJEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIIIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAINIMYECKOU PEIIETKH.

[Ionstue o mucnepcHbIx 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. Knmaccubukanuss XMMHYECKMX — peakiuil B
HEOPraHMYECKOM M OpPraHWYECKOW XMMHH. 3aKOH COXPAaHEHHsS MACChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILCHHS YHEPTUH IIPU XUMUUECKUX PEAKLIHIX.

CKopoCTh peakinu, €€ 3aBUCMMOCTh OT pazauyHbIX (pakTtopoB. OOpaTUMbIE
peakuuu. XUMHYECKOoe paBHOBecue. DaKTOpbI, BIUAIOIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [lartense.

DnexkTponauTnyeckas aucconuanus. CuibHbIE U cla0bie AIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIasl, HEUTpaJIbHAs, II€JI0YHAs.

OKUCIUTENIbHO-BOCCTAHOBUTEIBLHBIC PEAKIINU.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHMSI BEIIECTB M MX MPEBpaALICHUI:
nemoHctpauus tabmun «llepuonnueckas cuctema xumudeckux snementos . M.
MenneneeBay, U3ydeHUE MOJIEIEH KPUCTAUIMUECKUX PEHIETOK, HAOII0ICHHE U
OMMUCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yioKEHUE TIEPOKCH 1A
BOJIOPOJIa B MPUCYTCTBUM KATAIN3aTOPa, OMPEAECIECHUE CPEIbl PACTBOPOB BEILIECTB
C TMOMOUIbIO YHHMBEPCAJIBHOTO HWHJMKATOpPA, pEAKIMU HMOHHOTO OOMEHa),
MPOBEJCHUE MPAKTUUECKON paboThl «BiusiHue pa3inuHbIX PAKTOPOB HA CKOPOCTh
XUMHYECKOU pEaKIum».

Pacuérnblie 3amaumn.

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

Heoprannueckasi xumust

Hemeramnel. Ilosmoxkenne HemetauioB B Ilepuogmueckor  cucteme
xumuueckux sieMeHtoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUSI aTOMOB.
®du3nuecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONMUSI HEMETauIoB (HAa mMpUMeEpe
KHCIIOPOJIa, cephl, hochopa u yriaeposa).

XUMHUYECKHUE CBOMCTBA BaXHEMIIIUX HEMETAJUIOB (TajoreHoOB, CEphl, a30Ta,
dochopa, yrmepoga W KpEeMHHs) W HMX  COCAMHEHUH  (OKCHIIOB,
KHUCIIOPOJICOJEPKAIIUX KUCIOT, BOJOPOJAHBIX COETUHEHHUIN ).

[IprMeHeHnE BaXKHENIIINX HEMETAJJIOB U UX COEUHECHUM.



Mertamnsl. Ilonoxenune meramnoB B [lepuoguyeckon cucteMe XUMHUYECKHUX
anemeHToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS IEKTPOHHBIX 00O0JIOUEK
atoMoB MetauioB. O0mwme usndyeckue cBoiicTBa MeTauioB. CIiiaBbl METAJLIOB.
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 MmoydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPAILCHUIN:
U3y4YeHHE KOJUIeKIUU «MeTamibl U CIUlaBb», 00pa3llOB HEMETANJIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJ]a4, HAOJIOJIEHWEe M ONHCAHHE JAEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THUAPOKCHA AIFOMUHUSL C pacTBOpaMu
KHUCIIOT U LIEJI0YEH, KAYeCTBEHHbIE PEAKIIMU Ha KATUOHBI METAJJIOB).

PacuétHrle 3agaun.

Pacuérel maccel BemiecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BELIECTBA, Macce WIM 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMM BEIECTB,
pacy€Tbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJTHO
U3 BEIIECTB UMEET NIPUMECH.

XuMUS U )KU3Hb

Ponp xumum B oOecnieueHHH 3KOJIOTMYECKOW, SHEPreTUYECKOM W MHUIIEBON
0€30MacHOCTU, Pa3BUTUM MeAUIMHBI. [lOHSTHE O HAy4HBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIAX [POMBIIUIEHHOTO
MOJTYYEHUS] BAXKHEUIIINX BELIECTB.

YenoBek B MUPE BEHIECTB M MAaTEPHATOB: BAXXHEWIINE CTPOUTEIIbHBIC
MaTepuasbl, KOHCTPYKLIMOHHBIE MAaTepualibl, KpPAacKH, CTEKIO, KEpaMHKa,
MaTepuanbl Uil 3JIEKTPOHUKH, HAHOMATEPUAJIbI, OPTAHUYECKUE U MHUHEPAJIbHbBIC
ynoOpeHus.

XuMHUg W 3I0POBbE 4YEIIOBEKA: IPABUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 0€30IaCHOrO MCIIOJIb30BaHUS MPENapaToB OBITOBOM XHUMHH
B [IOBCEJTHEBHOM KU3HH.

MexnpenMeTHbIE CBSI3H.

Peamuzarmust  MeXnpeaMETHBIX  CBA3€H TpWU  HW3y4YeHHH OOmed u
HEOpranndeckom xumuu B 11 Kjacce oCylIecTBISETCS YEpe3 MCIOJb30BAHHUE KaK
OoOIMX eCTECTBEHHO-HAYYHBIX TMOHSATUH, TaK W TIOHSATHHA, SBISIOIIMXCSA
CHUCTEMHBIMHU JUJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAy4YHBIN (PaKT, TUMOTE3a, 3aKOH,
TEOpHUs, aHauu3, CHHTE3, KIacCUPUKAlUsi, TMEePUOAUIHOCTh, HAOIIOECHNE,
JKCIIEPUMEHT, MOJCIMPOBAHUE, U3MEPEHUE, SIBIICHUE.



dusuka: MaTepusi, SHEPrUsi, Macca, aToM, IJIEKTPOH, MPOTOH, HEUTPOH, MOH,
W30TOIl, PaJMOaKTUBHOCTh, MOJIEKYJIa, SHEPreTUUYECKUN YPOBEHb, BEIIIECTBO, TEJO,
00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3MYECKUE BEITUYUHBI U CAUMHUIIBI UX
U3MEPEHMUS, CKOPOCTh.

buonorus: kineTka, opraHusM, DJKocucTeMma, Ouocdepa, Makpo- H
MHUKPODJIEMEHTHI, BUTAMUHBI, OOMEH BEIIIECTB B OpraHU3ME.

['eorpadus: MuHEpaNIBl, TOPHBIE TTOPOJIBI, TOJE3HBIE UCKOMAeMbI€, TOTUIMBO,
pECypCHI.

TexHOoJorus: XuMHUECKasi MPOMBIIUICHHOCTh, METAJUTYprus, MPOU3BOJICTBO
CTPOUTEIBbHBIX MaTEPUANIOB, CEIbCKOXO3SIMCTBEHHOE MPOW3BOJICTBO, THUIIEBAs
MPOMBIIIJIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKUX MpernaparoB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHasoOB,
AJIEKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



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
oOy4JaromIMMHUCST TMPOTrpaMM CpeaHero oO0miero o60pa3oBaHusi (JIMYHOCTHBIM,
METanpeIMEeTHBIM M MpeaMeTHhIM). HaydHo-MeTroauueckoil OCHOBOWM IS
pa3pabOTKH TUTAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIEeTo
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOIXO/.

B cooTBeTCTBHUM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOEHUS MpeIMeTa «XUMHUS» HAa YPOBHE CPEIHETO
oOurero o0pa3oBaHusl BbIJIEIEHBI CAEAYIOIINE COCTABISIONINE:

OCO3HaHUE OOYYAIOIIUMHCS] POCCUUCKOM TpakJIaHCKOW HIECHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEICIICHHIO;

HaJIM4KUe MOTUBALMU K 00yUYEHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JUYHOCTU HA OCHOBE
KJIFOUEBBIX LICHHOCTEW U UCTOPUYECKHUX TPAIULINIA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJICTBOBAaThCS B CBOEH
JESTENbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIMMH LEIO0CTHON
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4YK€ MPABOCO3HAHUS SKOJIOTMYECKON KYJIBbTYpbl U CIIOCOOHOCTH CTaBUThH
LEJIN U CTPOUTD KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MpeAMETa «XUMHUS» JOCTUTAIOTCA B
€AUHCTBE Y4YEOHOM M BOCHUTATEIbHOM JESATENBHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMH, COLUOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U uaealaMd POCCHUUCKOTO TPakJaHCKOTO OOIIeCTBa, MPUHSATHIMA B OOIIECTBE
HOPMaMM W  [paBWJIaMU  TOBEACHMS,  CIIOCOOCTBYIOIIMMH  IpOLIECCaM
CaMONO3HAHUs, CaMOpPA3BUTUS M HPABCTBEHHOIO CTAHOBJIEHUSA JIMYHOCTH
00yyYarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS IMpeaMmeTa «XHUMHS»  OTPaKaroT
c(OpMUPOBAHHOCTh OINbITA TO3HABATEIBHOM W MPAKTHUECKOW JEATEIbHOCTH
oOyJaromuxcs Mo peaau3aluyl NPUHITHIX B OOLIECTBE IEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaxaaHCcCKOro BOCIMTAHMS:

OCO3HaHUs 00Y4aIOIIMMHUCSA CBOUX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)XXEHUS K 3aKOHY U ITPaBOMNOPAIKY;

IPEACTABICHNS O COLHMAIBHBIX HOPMax M MPAaBHIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJIJICKTHBE;



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

CIIOCOOHOCTH TOHUMAaThb WU MPUHUMATh MOTHUBBI, HAaMEPEHHUs, JOTHKY U
apryMeHThI IpYTuX IPU aHAIU3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPMOTHYECKOT0 BOCTIUTAHUSA .

LEHHOCTHOIO OTHOIIEHWS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIHIO
OTEYECTBEHHON XUMMHY;

YBOKEHHUS K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUM M MPAKTHUYECKOTO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKEHHSI HAyKH €CThb PEe3yibTaT
JUINTENIbHBIX ~ HAOJIOIEHUM, KpPONOTIMBBIX OKCIIEPUMEHTAJIBHBIX  IIOHUCKOB,
MOCTOSIHHOT'O TPY/JIa YYEHBIX U MPAKTUKOB;

UHTEpECAa M TI03HABATEJIbHBIX MOTHBOB B TOJYYEHHH M TMOCIEAYIOIIEM
aHaJIn3e MHQPOpMAIMKU O MEPEAOBbIX JTOCTHKEHUAX COBPEMEHHOM OTE€4ECTBEHHOM
XUMUHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOT0 TTOBEACHUS;

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

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

4) popMHUpPOBaHMS KYJbTYPBI 310POBbS:

NOHUMaHUsl LEHHOCTEH 3I0pOBOro M 0Oe3omacHoro oOpas3a KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOILIEHHSI K COOCTBEHHOMY (DU3HYECKOMY M
NICUXUYECKOMY 3/I0POBBIO;

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

NOHUMAaHUS ULEHHOCTH MPaBWI HWHIUBHUAYAIBHOTO M  KOJUIEKTHBHOIO
0€3011acHOTr0 MOBEJCHHS B CUTYAIUSIX, YTPOKAIOIINX 3J0POBBIO U KU3HH JIIOJCH;

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

5) TPy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-MCCIIEI0BATEIbCKON
JeSTENHbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPYECKOM MW  JAPYIHMX  BHJAX
NESTENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE€ B pEIICHWH MPAKTUYECKUX 3a]ad
COLIMAJIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbl);



MHTEpECca K MPAKTUIECKOMY M3YUYEHUIO Mpodeccuil pa3inyHoro pojaa, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUI 110 XUMHUH;

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

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOW TPAEKTOPHUH
oOpa3oBanus, Oyaymiedt mpodeccun W peanu3anuu COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM 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 MPUPOJHON U COIIUATIBHOM CPEIbI;

OCO3HAaHMSI HEOOXOJAMMOCTH HCIOJb30BAHUS JIOCTHKCHUH XUMHHM IS
pelIeHns BOIPOCOB PAlMOHAIIBHOTO IPUPOIOTIOJIb30BaHMS;

AKTUBHOI'O HENPUATHUA JCHUCTBUM, TMPUHOCIIIMX BpPEH OKpPYKAOUIEH
MPUPOJIHON cpejie, YMEHUsI MPOTHO3UPOBATh HEOJArOMPUSATHBIE SKOJOTHYECKUE
MOCJICICTBUS MPENPUHUMAEMBIX JISUCTBUHN U MPEOTBPAIIATh UX;

HaJIMYUS PA3BUTOTO IKOJOTMYECKOTO MBIIIJICHUS, S9KOJIOTHYECKON KYIbTYPHI,
OTbITa NEATEIBHOCTH 3KOJIOTUYECKON HaIPaBJIECHHOCTH, YMEHMUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBLHOU
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
(GbopMHUPOBAaHUN PAITMOHAIHHOTO HAYYHOTO MBINUICHUS, CO3JaHUU TICJIOCTHOTO
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
UUBUIM3AlAN: B €€ TYMaHHCTUYECKOM HAIPABICHHOCTHA M BaXHOW pOJIUA B
CO37IaHMM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI100ATBHBIX TIPOOIEM
YCTOMYUBOIO Pa3BUTHs YEIIOBEUECTBA — ChIPHEBOM, SHEPreTUUECKOU, MUIIEBOU U
AKOJIOTUYECKON O€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, OOCCIEYCHUH YCIOBUU
YCHEIIHOTO TpyJa W OKOJOTHYECKH KOMQPOPTHOM >KHU3HU KaXJOT0 UJieHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: TIOHUMAHUSA CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HMCIOJb30BaTh



MoJydaeMble 3HAHMS JIJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIET0 MUpPA U
MPOUCXOMAIINX B HEM U3MEHEHUN, YMEHUS JIeJaTh 000CHOBAaHHBIC 3aKIIIOUCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIOUIUXCS JAHHBIX C LEJIbI0 TOJYYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpEca K MO3HAHUIO U UCCIIE0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTM W  CIOCOOHOCTH K  HENPEphIBHOMY OOpa30BaHHUIO U
caMoOOpa30BaHUI0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBHHU C KU3HEHHBIMH NMOTPEOHOCTSIMU;

MHTEpEeca K OCOOCHHOCTSAM TpyAa B paziWyHbIX cepax MmpodecCuoHaTbHON

JESATEIbHOCTH.
METAINPEAMETHBIE PE3YJIBTATHI

MeranpeMeTHbIE Pe3yJbTaThl OCBOCHUS YYEOHOTO TpeaMeTa « XUMUs» Ha
YPOBHE CpeIHET0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaYUMbIE IS (OPMUPOBAHUS ~ MHUPOBO33PEHUS  OOYUAIOMIUXCS
MEXTUCIUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIEHAYYHBIE TIOHSTHSI, OTPAKAIOIIIHE
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpAa H CHENU(PHUKY METOJO0B IIO3HAHWSI,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DYHEPTHUS, SIBICHUE,
porecc, CUCTeMa, HayIHbIA (DaKT, IPUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEAOBaHNE, HAOMIOCHUE, M3MEPEHHUE, DKCIIEPUMEHT U JIPYTHUE);

YHUBEPCAIbHBIC Y4eOHbIE NEHCTBUA (MO3HABATEIbHBIC, KOMMYHUKATUBHBIE,

pEryJATUBHBIE), o0ecreunBaroue dbopmupoBaHue GYHKIIMOHATHHOM
IPaMOTHOCTH U COITMATLHON KOMIETSHITUN 00yJarOIINXCS;
CIIOCOOHOCTD o0yyaronmuxcs UCITIOJIB30BaTh OCBOCHHBIE

MEXTUCIUTUIMHAPHBIC, MUPOBO33PCHUCCKHE 3HAHHWS U YHHBEPCAJIbHBIC YUCOHBIC
JICVCTBUS B ITIO3HABATEIILHON U COLUAIIBHOW MPAKTHKE.

MertanpeaMeTHble pe3yiabTaThl OTPaXalOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATCIPHBIMH, KOMMYHHMKATUBHBIMH W  PEeTryJITHBHBIMU
JICUCTBUSIMU.

OBJaaaenue YHHUBEPCAJIbHBIMU Y4eOHbIMH MO3HABAaTEJbHBIMH
JeHCTBUSIMMU:

1) 0a30Bble JIOrHYecKHUe AeCTBUSI:

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

ONpEeNeNsATh LU JACATEIbHOCTH, 3a/aBas MapaMeTpbl W KPUTEPUU UX
JOCTHXKEHUS, COOTHOCHUTh PE3YJIbTAThI ACATECIBHOCTHU C MOCTABJIECHHBIMU LIEIISAMU;

MCIIO0JIb30BaTh TMPHW OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TMOHSITUM U YCTAHABIMBATh HUX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JUIsl OOBSCHEHUS! OTACIbHBIX (PAKTOB U
SIBJICHUM;

BbIOMpaTh OCHOBAaHMS M KpUTEpPUM Ui KiIacCU(PUKAIMM BEIIECTB U
XAMHUYECKHUX PEaKIU;

YCTaHABJIMBATh IPUYMHHO-CIECJACTBEHHBIE CBS3M MEXKIYy H3y4acMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXAeHUs (MHIOYKTUBHbBIE, JEAYKTUBHBIE, IO
AQHAJIOTUM), BBISABISITH 3aKOHOMEPHOCTH W IIPOTUBOPEYMSI B PacCMATPUBAEMBIX
ABJICHUSX, (POPMYJIHPOBATh BHIBOJbI U 3aKIIOUYCHMS;

IIPUMEHATH B NPOLIECCE NO3HAHUS, UCIIONb3YyEMbIE B XUMUN CHMBOJIMYECKHE
(3HaKOBBIE) MOJIENIN, IPEOOPA30BBIBATh MOJENIbHBIE IPEICTABICHUS — XUMUYECKUIL
3HaK (CMMBOJI) OJJIEMEHTa, XuUMHUYeckas (opmyna, ypaBHEHHE XUMHUYECKOU
peakuMu — MpPU pEUIeHUH YYEOHBIX IMO3HABATEJNbHBIX M MPAKTUYECKUX 3ajad,
IIPUMEHATh HA3BAHHBIC MOJIEIIBbHBIE NPEACTABICHUS AJIs BBIABICHUS XAPAaKTEPHBIX
IPU3HAKOB U3yYaE€MbIX BEILIECTB U XUMUYECKHUX PEAKIIUM.

2) 0a3oBbI€e HCCJIEI0BATEIbCKUE 1eHCTBHSA:

BJIAQJIETh OCHOBAMH METOJOB HAyYHOTO MO3HAHUS BELIECTB U XUMHUYECKHX
peaKLHnii;

(GbopMynHpOBaTh LIENU U 3a/1a4U UCCIIEA0BAHUS, UCIOJIb30BATh OCTABIEHHBIE
U CaMOCTOSITENbHO C(OPMYTUPOBAHHBIE BONPOCHI B KAadeCTBE MHCTPYMEHTa
NO3HAHUSA WM OCHOBBI JJIs1 (D)OPMHPOBAHUSA TUIIOTE3bI [0 MPOBEPKE MPaBUIBLHOCTH
BBICKa3bIBAEMBIX CYKJICHUU;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS W IPOBEACHUSA
YUYEHUYECKHX 3KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOAATh 32 XOJ0M
npoLecca, CaMOCTOSTENbHO MPOTrHO3UPOBATH €ro pe3ynbTar, (POpMyIHpOBaTh
000011IeHNs U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEAOBAHMS,
COCTAaBJIATh OOOCHOBAHHBIN OTUET O MPOJAEIaHHON paloTe;

npuoOpeTaTb ONBIT YYEHUYECKOW HCCIENOBATEICKOM H  MPOEKTHOMN
NESATENbHOCTH, MPOSIBIATh CIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITENIBHOMY
IOMCKY METOJIOB PEIICHUS MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pPa3IndHbIX
METOA0B IIO3HAHMUS.

3) padora ¢ nngopmanmeii:

OpUEHTHPOBATHCSI B Pa3IMYHbIX HCTOYHUKAX HH(pOpManuu (HAy4HO-
HOMyJIApHas JHUTepaTypa XHUMHUYECKOTO COJIEp)KaHHus, CIpPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaau3upoBaTh MHGOPMALMIO PA3IUYHBIX BUIOB U (OpM
IPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTD 51
HENPOTUBOPEYHBOCTS;



dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3JIMYHBIE METOJbI TP MOUCKE U
otbope wmHpOpPMAIIUM, HEOOXOAUMOW I BBIMOJHECHHS Yy4eOHBIX 3ajaad
OIPEACIEHHOTO THUIIA;

npUOOpETaTh OMBIT KMCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U PA3JIMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITeJTLHO  BBIOMpaTh  ONTUMAIbHYIO  (OpMYy  MpEICTaBICHUS
uHpopManmu (cxemsl, rpadyKu, TMarpaMMbl, TaOIUIbI, PUCYHKH U APYTHE);

WCIIOJIb30BaTh HAYYHBIM S3BIK B KAadyeCTBE CpEJACTBAa IMpuU paboTe ¢
XUMHAYECKOW uWH(OpMalmen: MNpUMEHATh MeXIpeaMeTHbie (pusnueckue wu
MaTeMaTH4YEeCKHUE) 3HAKH U CUMBOJIBI, (OpMYJIbl, a00OpeBHaATypbl, HOMEHKIIATYPY;

UCIIOJIB30BaTh U TPeoOpa3oBBIBaTh 3HAKOBO-CUMBOJHYECKHE CpEJCTBA
HaIJISITHOCTH.

OBJaieHNe YHUBEPCAJTbHBIMM KOMMYHUKATUBHBIMU 1€HCTBUSIMH:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJie AUaiora u/uiu
JUCKYCCUHM,  BBICKa3bIBaTh  HUJEH, (HOPMYJIHUpPOBATH CBOM  MPEITIOKCHUS
OTHOCHUTEJIbHO BBITIOJIHEHUS TIPEIOKEHHON 3a/1a4H;

BBICTYNAaTh C MPE3EHTAlMell pe3yJIbTaTOB MO3HABATEIHLHON JIEATEIIbHOCTH,
MOJIYYEHHBIX CAaMOCTOSITETLHO UJIM COBMECTHO CO CBEPCTHUKAMHU MPU BHITIOJTHECHUHU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUYECKOU pabOThl MO MCCIEIOBAHUIO CBOICTB
M3Y4aeMbIX BEIIECTB, peayiM3alui y4eOHOTro MpoekTa U (PopMyIupoBaTh BHIBOIBI
o pe3yjbTaTaM MPOBEAEHHBIX MCCIIEJAOBAHUN MYTEM COIrIaCOBAHUS MO3UIUN B
X0J1€ 00CYKJIeHHUsI 1 0OMEHa MHEHUSIMHU.

OBJajieHNe YHUBEPCAJIbHBIMY PeryJATHBHBIMU J1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBIISITh CBOIO TO3HABATEILHYIO
NEeSATEeNIbHOCTb, Ompesenss €€ Medu W 3aJadd, KOHTPOJHMPOBATh U MO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATh MpEJIaraeMblii  aJrOPUTM JIEUCTBUUA TIpH
BBITIOJITHEHUM YYEOHBIX M UCCIEIOBAaTENbCKUX 3a7ad, BBIOMpaTh Hauboee
¢ dexTuBHBIN crmocod WX pemeHuss ¢ y4ETOM TOJYYCHHS HOBBIX 3HAHUU O
BEILIECTBaX U XUMHUYECKUX PEAKIIUX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH HA OCHOBE CaMOaHaJIM3a
Y CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KVIACC

[IpenMeTHble pe3ynbTaThl OCBOECHHS Kypca «OpraHuueckas XUMHUS»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh  MPEACTABICHUM O XMMHUYECKOW  COCTaBISAIONICH
€CTECTBEHHO-HAYYHOM KapTUHBl MHpPA, POJM XHMHHM B TIO3HAHHM SIBIICHUI



npupoabl, B (OPMUPOBAHMHM MBINUICHUS W KyJbTypbl JIMYHOCTH, €&
(GYHKIIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOM JJIs PEIICHUS TPAKTUUECKUX 3a]1ad
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOJIHOMN
cpene;

BJIQJICHUE  CUCTEMOW  XUMHMYECKMX  3HAHHMM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONINE TIOHATHS (XMMHYECKHI JJIEMEHT, aToM, »JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKASI
CBs3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas W COKpaIlEHHAs), MOJb, MOJSpHas
Macca, MOJSIpHBIM 00BEM, YIJIEpOJHBI cKener, (yHKUHUOHAIbHAS TpyMra,
paguKal, U30MepHsi, U30MEPBI, TOMOJOTUYECKUN P, TOMOJIOTH, YIJIEBOAOPOIbI,
KHCIIOPOJ W a30TCOJAEpKAaIIUEe COCAMHEHUS, MOHOMED, IOJUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKk0OH COXpaHEHHUsI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI SA3bIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHMS,
JeXale B OCHOBE TMOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHYECKHUX
SBJICHUM, (PaKTONOTHYECKUEe CBEACHUS O CBOWMCTBax, COCTaBe, MOJYYCHUU H
0€30MacHOM HCIMOJb30BAHUM BaXKHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JCSITEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBISATH XapaKTEPHbIC MPU3HAKHU TOHSITHH,
yCTaHABIIMBATh UX B3aMMOCBSI3b, HUCIOJIL30BaTh COOTBETCTBYIOIINE MOHSTHUS MPHU
OMMCAaHUU COCTaBa, CTPOCHUS U IPEBPAICHUN OPTraHUYECKUX COEIUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XMMHUUYECKYI0 CHUMBOJIUKY JIJIsi
COCTAaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaAIIEHHON)
dbopMysl OpraHMYECKMX BEIIECTB U YpPaBHCHUN XUMHUUYECKUX PEaKIuH,
W3TrOTaBIIMBATh MOJIEIN MOJIEKYJ OPraHMYE€CKUX BEIIECTB ISl WIITIOCTPALIMU UX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpPMHPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAIJICKHOCTh H3YYCHHBIX
OpPraHUYECKUX BEIIECTB MO HUX COCTaBy U CTPOCHUIO K OMNpeJeIEHHOMY
KJIACCy/TpyMIe COCAMHECHHUH (yrIeBOAOPOMBI, KHCIOPOI H a30TCOACpIKAIIHeE
COCMHEHUSI, BBICOKOMOJICKYJISIPHBIE COEIMHEHUS), JaBaTb MM Ha3BaHUS MO
cuctematuieckoii HomeHknatype (IUPAC), a takxke NMpPUBOAWTH TPUBHAIHHBIC
HA3BaHUSI OTHAEIbHBIX OPraHUYECKUX BEHIECTB (STUJICH, MPOIMWIICH, AalleTUJIEH,
STWJICHTJINKONb, TIUIEpHH, (HeHon, GopManbAerui, amneTaabIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCIJIOTa, OJICMHOBAs KUCJIOTa, CTEAPUHOBAsI KUCIIOTA, TJIFOK03a,
bpyKTO3a, Kpaxmal, eJIr0I03a, TIUIUH);

c(OpPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOW CBSI3M B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIE);



c(OpPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOXKECHHUSI TEOPUU CTPOCHUS
opranuveckux BemectB A. M. bytiepoBa st 00bsicCHEHNs 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHSI MAcCChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEpU30BaTh  COCTaB, CTPOCHHE,
dusznueckre U XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPA3ITHUHBIX
KJIACCOB OPraHMYeCKHX BEHIeCTB (METaH, 3TaH, JTWICH, NPOIWJIEH, alleTUJIEH,
Oyranuen-1,3, metmnOyramuen-1,3, GeH30J, METaHOJ, ATaHOJ], ITHUJIEHIJIMKOJb,
IJIMLIEPUH, (PEHOJI, aleTalbJIeru, MypaBbUHasi M YKCYCHAash KHUCIOTBHI, TIIOKO3a,
Kpaxmall, IeJITI0103a, AMUHOYKCYCHAsl KUCJI0Ta), WILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHUSMHU COOTBETCTBYIOLIMX XHMHUYECKHUX PpEaKUUN C
UCIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHMSI XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (He(pTh, NPUPOIHBIA Ta3, Yrojib), CHOCOOBI HX MepepaboTKU U
PAKTUYECKOE MPUMEHEHHE NMPOAYKTOB IepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 10 XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00BbEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA
peakuyu 1O M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WJIM MPOIYKTOB PEaKIUN);

c(hOpMUPOBAHHOCTb YMEHMI BJIAJETh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJaX HayYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMHUU MIPU U3YYCHUU BEILECTB U
XUMUYECKUX ABJICHUHN (HaOMI0CHUE, U3MEPEHUE, IKCTIEPUMEHT, MOJICTUPOBAHUE),
UCIIOb30BaTh CUCTEMHBIC XMMHUYECKHE 3HAHHUS JUIsl TPUHATUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsiX, CBS3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUIa MOJIb30BAHUS XUMUYECKOM
NoCy/Iol W Ja0OpaTOpHBIM O00OpYJOBaHUEM, a TaKXKE IMpaBuiia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBHITIOJIHCHHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBITIOJHATh XUMHUYECKHM
AKCHEPUMEHT (TIPEBpAIIEHUS] OPraHUYECKUX BEIIECTB MPY HArPEBAHUU, IOJIYUEHUE
ATUJIEHA M U3YYEHUE €ro CBOWMCTB, KAUYECTBEHHbIE pEAKIUU OPraHUuYECKUX
BEIIECTB, JCHATypamus OEIKOB MPU HATPEBAaHWU, I[BETHBIC PEAKIMH OCIKOB) B
COOTBETCTBHHM C TMpaBUJIAMU TEXHHKH OE30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OPATOPHBIM OOOPYAOBAHHEM, TMPEACTABISTh PE3yJIbTATHI
XUMHUYECKOTO JKCIEpUMEHTa B (OpMe 3amuch ypaBHEHHM COOTBETCTBYIOIIHMX
peakuuii 1 GopMyIUpPOBaTh BBIBOIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XHMHUYECKYIO
uHGOPMAIINIO, TOJIYy4aeMyl0 U3 pPa3HBIX HMCTOYHUKOB (CpEACTBA MAacCCOBOM
uHdopmarnuu, IHTepHET U APYTUX);



chOpMHUPOBAHHOCTh  YMEHHMH  COONIOAATh  MpaBHJIa  SKOJIOTHYCCKH
1IEJI€CO00pa3HOr0 TOBENEHUs B OBITY U TPYIOBOM JIEATETLHOCTH B LEISAX
COXPAaHEHMsSI CBOEr0 3JI0POBbSl U OKPYXKAIOIIEH IMPUPOJHOU CpPEAbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS HA JKUBBIC OPraHU3MBl OIPEIACIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHMMas cMbica Tokasarens [IJIK, moscHaTh Ha mpumepax CrocoObl
YMEHBIIEHUS] W MNPEAOTBPALICHUS] KX BPEAHOTO BO3JICKUCTBUS Ha OpPraHU3M
YEJIOBEKa;

JUIsE OOYy4YaroIIMXCA C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3]I0POBbS: YMEHHE
OPUMEHSTh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB H
XUMHUYECKUX SIBJIICHUM;

JUISL  CIEeNbIX M ClIa0O0BUIALIMX OOYYalOIIUXCS: YMEHHE HCIIOJIb30BaTh
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 XHUMHH B TIO3HAHUM SIBJICHUI
npuposibl, B  (OPMHUPOBAHUU MBIIUICHUS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a1au
U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHOU
cpene;

BIAJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHWH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAralONINe MOHATHSA (XMUMUYECKUH 3JIEMEHT, aToM, W30Tom, S-, P-, d-
ANEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJICKYJa, MOJIb, MOJSPHBI OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATENHLHOCTh, CTENEHb OKHUCJICHUS, XUMUYECKasi CBSI3b
(KOBaJIeHTHAsl, MOHHAs, METAJJIMYECKas, BOJOPO/IHAS ), KPUCTAIUIMUECKas PEIIETKa,
TUINBl ~ XUMHUYECKUX  PEAKUHM, pacTBOp, AJIEKTPOJIHUTHI, HEIJIEKTPOIUTHI,
AIEKTPOJIUTUYECKAs] JAMCCOIMALIUS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peaklni, XUMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TeOpus
3JIEKTPOJUTUYECKON Jucconuanuu, nepuoandeckur 3akon [[. M. Menpaeneesa,
3aKOH COXPaHEHHUsI MacChbl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpAlICHUS HEPTrUu
IpU XUMHUYECKHX PEAKIMUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIME B OCHOBE NMOHUMAHHS MPUUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJOTHYECKUE CBEACHHUS O CBOICTBAX,
COCTaBe, MOJIYYCHHH U 0€30MMacHOM HCTIOIb30BaHIH BAKHEUIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY M MPAKTUYECKOU JIEATETLHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHHUU BBISBIATH XapaKTEPHbIC NPHU3HAKH TOHSATHUH,
YCTaHABIMBAaTh UX B3aHUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIHME MOHSTHUS MPU
ONMCAaHUH HEOPTaHUYECKUX BEUIECTB U UX MPEBPALICHUI;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIONIH30BATh XHUMHYECKYI) CHMBOJIUKY JUIS
coctaBieHus (HOpMyJ BEIIECTB M  ypaBHEHUH  XUMHUYECKUX  PEaKIIUid,
cucremarndeckyro HomeHkaTypy (IUPAC) u TpuBHanbHbIC Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIHIECTB (YrapHbI Ta3, YIJIEKUCIBIA Ta3, aMMHUaK, Tami€Has
U3BECTh, HETAIIEHAS! U3BECTh, MUTHEBAS CO/IA, TUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAENATh BaJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBs3U (KOBaJeHTHasi, MOHHAs, METAJUIMYECKasl, BOJIOPOAHAS) B COCAUHEHUSX, THI
KPUCTAINIMYECKON PEIIETKH KOHKPETHOrO BellecTBa (aTOMHasi, MOJICKYJISpHas,
MOHHAs, MEeTaJUIMYecKas ), XxapakTep cpebl B BOJHBIX PACTBOPAaX HEOPraHMYECKUX
COC/IMHCHMH;

c(hOpMHPOBAHHOCTh YMEHHU yCTaHaBJIMBATh MPUHAJICKHOCTh
HEOPraHWYEeCKUX BEIIECTB IO HMX COCTaBYy K ONpeNeIEHHOMY Kiaccy/rpymme
COEIMHEHUH (MPOCThIE BEIIECTBA — METANIbl U HEMETAJLJIbI, OKCH/bl, OCHOBaHUS,
KHUCIOTBI, aM()OTEPHbIE TUAPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUI PacKpbIBaTh CMbBICI MEPUOAMUECKOrO 3aKoHa /1.
N. MeHnneneeBa U 1eMOHCTPUPOBATh €r0 CUCTEMATH3UPYIONLYIO, OObSICHUTENbHYIO
U IPOTHOCTUYECKYIO (DYHKIUU;

c()OpMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKMX dJeMeHTOB 1—4 mnepuonoB Ilepronnueckoil CUCTEMBI
xuMHuYeckux sjemeHToB JI. M. MeHneneeBa, MCHoib3ys MHOHATHSA «S-, P-, d-
AIEKTPOHHBIE opOuTanm, «QHEPreTUYECKUE YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHYECKUX JIEMEHTOB U MX COCAMHEHUU
1o nepuoaam u rpynnam [lepronnueckon cucreMbl XUMUYECKHAX d51eMeHTOB /1. U.
Meneneena;

chOpMUPOBAHHOCTh ~YMEHUM  XapaKTepu3oBaTh (OMUCHIBaTH)  OOIIHE
XUMUYECKUE CBOWMCTBA HEOPraHMYECKUX BEHIECTB  PA3JIUYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHUUECKON CBSI3M MEXK]y HEOPraHUYECKHUMHU
BEILECTBAMU C TOMOII[BI0 YPABHEHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUI;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XUMHUYECKHE PEAKIIUU TI0
pPa3IMYHBIM TPU3HAKAM (YKCIy W COCTaBy PEarupyrolluxX BEIIECTB, TEIIOBOMY
addexTy peakiuu, U3MEHEHHIO CTCIIEHEH OKHCIICHHUS JJIEMEHTOB, OOpPaTUMOCTH
peaKkuu, y4acTHIO KaTalau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHM COCTAaBJISATh YPABHECHUSI PEAKIMA Pa3TUIHBIX
THUTIOB, TIOJTHBIC ¥ COKPAIIECHHBIC YPABHEHUS PEaKIii HOHHOTO OOMEHa, YYUThIBAs
YCIJIOBHS, IPU KOTOPBIX ATU PEaKIMKU UAYT 0 KOHIIA;



cOpPMUPOBAHHOCTh YMEHHIl MPOBOJUTH PEAKLUH, IOATBEPIKAAIOLINE
KAUeCTBEHHBI COCTAaB Pa3JUYHbIX HEOPraHUYECKUX BEIECTB, pPACIO3HABATh
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHHMYECKUX
BELIECTB;

c(OPMHPOBAHHOCTh ~YMEHHMM  PacCKpbhIBaTh  CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAaHOBHUTEIIbHBIX PEaKIUN MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOro OajaHca
ATHUX PEaKIUM;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOM
peaKlMK OT Pa3IuvHbIX (PAKTOPOB; XapaAKTEP CMEIIEHUSI XUMUYECKOTO PAaBHOBECHSI
B 3aBUCUMOCTH OT BHelTHero Bo3nencTsus (nmpunuui Jle laTtensbe);

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

c(OpMHPOBAHHOCTh YMEHUH NPOBOJUTH BBIYUCICHHUS] C HCIOJIb30BAHUEM
MOHSTHUS «MaccOBasi JI0JIsI BEIIECTBA B PacTBOPE», OObEMHBIX OTHOIIEHHUI ra3oB
IpY XUMHYECKUX PEAKIMIX, 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 YMEHUM COOIIOIATh MTPaBUIa MOJIb30BAHUS XUMUYECKOM
NOCy/Iol W Ja0OpaTOpHBIM O0OpYJOBaHUEM, a TaKXKE MpaBwia OOpalieHus ¢
BEUIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMH IO BBIIOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c()OpMHPOBAHHOCTh YMEHHMI IUIAHUPOBaTh U BBINOJHATh XHWMHUYECKHM
AKCIIEPUMEHT (Pa3j0KE€HHUE MEPOKCHIA BOAOPOAA B MPUCYTCTBHM KaTalau3aTopa,
ONpEJENIEHUE Cpelpl pacTBOPOB BEIIECTB C IOMOMIbIO  YHUBEPCAIBHOTO
WH/IUKATOPA, BIUSHUE Pa3INYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIIvy,
peakiMu MOHHOTO OOMEHa, KaueCTBEHHbIE peaklUuu Ha cynabdar-, kapOOHAT- U
XJIOPU/I-AHUOHBI, HA KaTUOH AMMOHMSI, PEIICHHE 3KCIEPHUMEHTAIBHBIX 3a1ad 10
TeMaMm «Metamne» u «Hemeramib») B COOTBETCTBUM C IpaBUJIAMH TEXHUKHU
0€30MacHOCTH IIPU OOpaIEHUH C BEIIECTBAMHU U JAOOPATOPHBIM O00OpPYAOBAHHUEM,
OPEICTaBIATh PE3yNbTaThl XHUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu
YPaBHEHHI COOTBETCTBYIOIIUX pEaKIuii U (OpMYIUPOBATH BHIBOJBI HA OCHOBE
3TUX PE3YJIBTATOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XHMHUYECKYIO
uHpOpMAIMIO, TIOJYy4aeMyl0 W3 pa3HbIX MCTOUYHUKOB (CpeICTBa MAacCOBOM
KOMMYHHKalUK, IHTEpHET U APYTrUX);



chOpMHUPOBAHHOCTh  YMEHHH  COONIOAaTh  MpaBWiIa  DKOJIOTHYECKH
1IEJIeCO00pa3HOr0 TOBEJEHUs B OBITY U TPYJIOBOM NEATETLHOCTH B LEJAX
COXpaHEHHUSI CBOETO 3J0POBbSI M OKPYKAIOLIEH MPUPOAHON Cpeabl, OCO3HABATH
ONAaCHOCTb BO3JICHCTBHS Ha )KMBbIE OPTAaHU3MBbI ONPEIECIEHHBIX BEIIECTB, TOHUMAs
cmpicnt mokaszarens [IJIK, mosicHAT, Ha mnpuMepax CrnocoObl YMEHBIICHUS U
NPEAOTBPAILCHHS UX BPEIHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

Ui OOY4YaroIIMXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 3/I0POBbS: YMEHHE
OPUMEHSTh 3HAHUSA 00 OCHOBHBIX JOCTYMHBIX METOJIaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISE  CJIEeNbIX M CIA0OBHIAIIMX OOYYalOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOYeuHYI0 cucTeMy obo3HaueHuil JI. bpaiins mis 3anucu XMMHYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KonuyectBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHMe pa3iesioB U TeM (undposrbie)
Ne i/ Kourpoasnsie | IlpakTnyeckue
nporpamMmbl Bcero o0pa3oBartejibHbIE
padoThI padoTshI
pecypcsl
Pa3nen 1. TeopeTnyeckne 0CHOBbI OPTaHMYECKON XHMHUH
IIpeamer oprannueckon xumuu. Teopus
1.1 CTPOCHHUS OpTaHUYECKUX COCTUHCHHUH A. 6
M. bytiepoBa
Hroro mo pazneny 6
Pasnen 2. YrieBoaopoabl
2.1 [IpenenpHbIE YTI€BOAOPOABI — AJKaHbI 4
HenpenenbHble yrieBogOpObl: aIKEHBI,
2.2 P o P 12 1 1
aJIKaTUEHBI, ATKIHBI
2.3 ApoMaTn4ecKHe yrieBoaoposl 5)
24 IIpuponHble HCTOUHUKH YIIEBOAOPOAOB U 6 1
' UX mepepaboTka
Hroro no pazgeny 27
Pasznea 3. Kuciiopoacoaepskamue oprannyeckue coenHeHus
3.1 Cnuptel. ®enon 6 1
Anbaeruabl. KapOoHOBBIE KHCITOTHI.
3.2 ACTIARE, AP 14 1 2
CrnoxHble 3pupbI
3.3 VrineBoasl 6 1




Hroro 1o pasaceiny

26

Pa3znen 4. A3oTcoaeprkamue OpraHnyecKkue coeInHeHus

4.1 AMUHBI. AMUHOKHUCIIOTHL. benku 5
Hroro no pazueny 5
Pa3znes 5. BbicokoMoJieKyJIsIpHbIE COeIMHEHM I

5.1 [Tnactmaccel. Kayuyku. Bonokna 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




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 n [lepuonnueckas cucrema XUMHUYECKUX 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 ITPOI'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
Hara uudposbie
Ne ni/nt Tema ypoka Beero Ko;npo.nbm,le HpﬁaRanecmle W3ydenus 0BpazoBaTEIBHBIE
padoThI padoThI pecypesi
1 [Ipenmer opraHnyeckoil XUMuH, €€ 1 bubmuorexa [{OK
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHHE 07.09.2023 | https://m.eds0o.ru/7f416720
Teopus cTpoeHHS] OPraHUYECKUX
2 coenunenniit A. M. byriepoga, eé 1 08.09.2023
OCHOBHBIE MTOJIOKEHHUS
3 Danemiue cocromnn arowa ) BuGmorexa LIOK
14.09.2023 | https://m.edsoo.ru/7f416720
yriaepoja
Tunsl n30Mepuu OPraHUYECKUX
4 BEIIICCTS. 1 15.09.2023
IToHsITHE O TOMOJIOTMH B TOMOJIOTaX,
[IpencraBnenne o KiaccuuKaum
5 OpPraHUYECKUX BEIICCTB. 1 21.09.2023
Homenkinarypa (cucrematudeckas) u
6 TPUBUAIBHBIC HA3BAHUSI OPTAHUYECKUX 1 99092023
BEIIIECTB
AJIKaHBI: COCTaB M CTPOCHHUE, bubnuorexa [JOK
! TOMOJIOTHYECKHM psify 1 28.09.2023 https://m.edsoo.ru/7f416720
MeraH u 3TaH — OPOCTEUIIINE bubnuorexa [{OK
8 MPEJICTABUTEIN aJTKaHOB 1 29.09.2023 https://m.edsoo.ru/7f416720
9 AJKaHBI —XUMHUYECKUE CBOWCTBA. 1 05.10.2023
10 AJIKaHbI — MMOJyYEHUE U TPUMEHEHHE. 1 06.10.2023
11 [{ukmoankaHbl, Kak MpeCTaBUTEIN 1 12.10.2023

KapOOLMKIMYECKUX YTJIEBOIOPOI0B



https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720

AJIKeHBDI: COCTaB, CTPOCHHUC,

bubnuoreka [JOK

12 HOMEHKJIATYpa, N30MEpHs 1 13.10.2023 httos://m.edsoo.ru/7f416720
(hu3nyueckue cBONCTBA CBOMCTBA
13 AJIKEHBI — XUMUYECKHE CBOHCTRBA, 19.10.2023
HOJy4yeHUe U MPUMEHEHUE.
OTUJIEH U MPONUJIeH — MpocTeiine bubnuorexa [{OK
14 MPEJICTABUTEIN AJTKEHOB 20.10.2023 https://m.edsoo.ru/7f416720
[IpakTuueckas padbora Ne 1.
15 «[lony4yeHnue sTHIIeHA U U3YYEHHUE €T0 26.10.2023
CBOMCTB»
Anxanuensl. byraauen-1,3 u bubmmoreka [JOK
16 MeTuaoyraaueH-1,3. 27.10.2023 https://m.eds00.ru/7f416720
17 [TonydyeHne CHHTETUYECKOTO KayuyKa 09.11.2023
Y PE3UHBI
18 AJIKMHBI: COCTaB U oco6eH130cm 10.11.2023 EI/I6J'II/IOTeKa [HOK
CTPOEHUS, TOMOJIOTUYECKHUH PSIL. https://m.eds00.ru/7f416720
19 AueTusnieH — MpoCTEeUIni 16.11.2023
MPEJCTaBUTEINb ATKWUHOB
AJIKUHBI — XUMUYECKUE CBOWCTBA, bubnuoreka [JOK
20 TOJIYYCHUE W MPUMEHCHHE. 17.11.2023 https://m.edso0.ru/7f416720
Brluncnenus no ypaBHEHUIO bubnunorexa [IOK
21 XUMHYECKON peakiuu 23.11.2023 https://m.eds00.ru/7f416720
KonTponbhas pabora no teme
22 «IIpenenvHbIC U HETIPECIIbHBIC 24.11.2023
YTJIEBOAOPOIbI»
23 ApoMaTHdecKHe yriaeBo10pOIbl. 30.11.2023
beH3o0i- cTpoeHne, HOMEHKJIATYpA,
24 ben3oun- mony4yeHue U CBOMCTRA. 01.12.2023
ApoMaTHdecKHe yriaeBo10pOIbl.
25 Tonyoun- cTpoeHue, HOMEHKIIATYpa, 07.12.2023
MOJTYYECHHUE U CBOMCTBA.
26 TOKCHUYHOCTh apEHOB 08.12.2023 | bubauoreka IJOK
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['enernueckas cBsI3b yIiIeBOIOPOAOB,

27 MPUHAJUISKAIUX K PA3THYHBIM 14.12.2023
KJlaccam
[IpuponHbie HCTOUHUKH
. . bubnuoreka [JOK
28 YTJIEBOIOPOJIOB: IPUPOIHBIN a3 U 15.12.2023 https://m.edsoo.ru/7f416720
MONMYTHBIE HE(DTSHBIE T'a3bl.
[IpupoaHbIe HCTOYHUKH
i " bubnuorexa [JOK
29 YTIE€BOAOPOIOB: HEPTh U MPOAYKTHI €€ 21.12.2023 https://m.edsoo.ru/7f416720
nepepaboTKu
[IpuponHble HCTOUHUKH
_ . bub6munoreka [JOK
30 YIJI€BOJOPOI0B: KAMEHHBIN Yroib U 22.12.2023 https://m.edsoo.ru/7f416720
MIPOAYKTHI €0 IepepadoTKu
31 Pemrenue 3agad mo reme 28.12.2023
«YTI1€BOIOPOJIBD)
30 O6o0maronuii ypok mo Teme: 29 12.2023
«YTII€BOIOPOJIBD)
Kontponbhas pabora mo pazaeny bubnuoreka [{OK
33 «YTI1€BO1I0POJIb» 11.01.2024 https://m.edsoo.ru/7f416720
34 [IpenenbHbIE OAHOATOMHBIE CITUPTHI: 12.01.2024 bu6mmoreka [JOK
METAHOJI ¥ 3TaHoJ. BoopoiHas cBsI3b T https://m.edsoo.ru/7f416720
35 XVWMHUYECKUE CBOMCTBA, MIOTYICHHE U 18.01.2024
MIPUMEHEHHE CITUPTOB
36 MHOroaToMHbIE CIUPTHI: 19.01.2024
STUJICHIJIMKOJIb U TIHIIEPUH
[IpakTruueckas pabora 1mo Teme bubnuoreka [IOK
37 «CrupThi» 25.01.2024 https://m.eds00.ru/7f416720
@DeHoI: CTpOeHUE MOJIEKYIIbI
> bubmunoreka [JOK
38 (u3nUecKre 1 XUMHUYECKIE CBOMCTBA, 26.01.2024 httos://m.eds0o.ru/7f416720
MIPUMCHCHHE
39 Pemrenue 3anay no reme «CnupTsl U 01.02.2024

(beHobI»
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40 Crpoenue, HOMEHKIATypa, U30MEpUs U 02.02.2024 bubmmnorexa [IOK
(hM3UYECKUE CBOMCTBA aJIbJCTH/IOB. T https://m.edso0.ru/7f416720
a1 XUMHUYECKUE CBOMCTBA, MOJIYyYEHUE H 08.02.2024 EI/I6J'II/IOTeKa [HOK
MIPUMEHEHUE AJTbJIETHIOB. https://m.edsoo0.ru/7f416720
Keronsl, ux cTpoeHue U cBoiicTBa bubnuoreka LIOK
42 09.02.2024 https://m.edso0.ru/7f416720
[IpakTnueckas paboTa 1o reme bubnuorexa [{OK
43 «AJbIernapl 1 KETOHED) 15.02.2024 https://m.edsoo.ru/7f416720
Crtpoenue, HOMEHKIATypa, U30MEpUs U
’ . ’ bubmmorexa IJOK
44 (hu3mYecKue CBOMCTBA OJHOOCHOBHBIX 16.02.2024 httos://m.edsoo.ru/7f416720
KapOOHOBBIX KHCIIOT
45 XHUMHYECKHE CBOWCTBA, MOIYyYEHUE U 92.02.2024 bubnuorexa [JOK
MpUMEHEHNE KapOOHOBBIX KUCIIOT. T https://m.edso00.ru/7f416720
46 [Ipaktuyeckas pabora «CBoiicTBa 29 02.2024 bubmuoreka [IOK
pacTBOpa YKCYCHOM KHCIIOTBI» T https://m.edso0.ru/7f416720
CreapuHOBas U OJICMHOBASI KUCJIOTHI,
47 KaK MpeACTaBUTETN BBICIINX 01.03.2024
KapOOHOBBIX KHUCIIOT
48 Mp11a Kak COJTM BBICHINX KapOOHOBBIX 07.03.2024 bubnunorexa [IOK
KHCJIOT, UX MOIOIIEE JCHCTBHUE e https://m.edso0.ru/7f416720
CrnoxxHble 3¢UpbI KaK POU3BOIHBIE bubnuorexa LIOK
49 KapOOHOBBIX KHCJIOT. 14.03.2024 https://m.eds00.ru/7f416720
CrnoxHbie 23Ul KaK MPOU3BOTHBIC
bu6mmoreka [JOK
50 KapOOHOBBIX KHCIIOT. [ uapomnu3 15.03.2024 httos://m.eds0o.ru/7£416720
CIIOXHBIX 2(HUPOB
51 Kupsl: tuaponn3, IpUMEHEHHE, 21.03.2024 bubmuorexa [{OK
OuroJoruyecKasi posb JKHUPOB T https://m.edso0.ru/7f416720
I'enernyeckast cBsI3b MEXKIY
bub6mmoreka [JOK
52 Pa3IMYHBIMU KJIacCaMu } 22.03.2024 httos://m.eds0o.ru/7f416720
KHCJIOPOJIOCOAEPIKAIINX COSAUHEHHH
53 Pemenune 3a7a4 mo tremMe «AbAEruIbl, 04.04.2024 bub6mmorexa [JOK

https://m.edsoo.ru/7f416720
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KapOonoBsie kuciotsl. CokHbIE
3bups)

VYrneBompl, X Kiaccuukanus u

54 3HaueHne. MoHocaxapuasl. CBOMCTBa 1 05.04.2024
TIIFOKO3BL.
55 Jlucaxapu/ipl ¥ ONIHMcaxapu bl 1 11.04.2024
56 Kpaxman u neminono3a kak 1 12.04.2024
MIPUPOHBIC MTOTUMEPHI
57 Pemenue 3amad 1mo reme «YTIIE€BOIBI» 1 18.04.2024
58 O06o0maronuii ypok 1o pa3aeiy. 1 19.04.2024
«Kucnoponaconepsxaiime coeTMHCHUS)
KonTtponbhas pabora mo pa3aeny
59 «Kucnopoacoaepxariue 1 25.04.2024
OPTaHUYECKUE COCAMHCHHUS
_ bubnmnoreka [JOK
60 AMWHBL: METHIIAMUH U aHWINH 1 26.04.2024 httos://m.edsoo.ru/7f416720
o | x| pp0520a BISmOTERA O
P A > e https://m.eds00.ru/7416720
ouosornyeckoe 3Hauenue. Ilentuant
benku kak npupoaHbIe bubnunorexa [IOK
62 BBICOKOMOJIEKYJISIPHBIE COCTMHEHUSI 1 03.05.2024 https://m.edsoo.ru/7f416720
benku kak npupoaHbie bubnuorexa [{OK
63 .0o.
BLICOKOMOJIEKYJISIPHBIE COEIMHEHHUS 1 16.05.2024 https://m.eds00.ru/7f416720
I'enernueckas CBS3b MEXKIY KJIAaCCAMHU bubnuoreka [{OK
o4 OpPraHMYECKUX COEIUHEHUI 1 17.05.2024 https://m.edsoo.ru/7f416720
OCHOBHBIC TIOHATHUS XUMHH bubnuorexa [JOK
6> BBICOKOMOJICKYJISIPHBIX COEMHEHMI 1 23.05.2024 https://m.edso0.ru/7f416720
OCHOBHBIE METOIBI CHHTE3A
. bu6mmoreka [JOK
66 BBICOKOMOJIEKYJISIPHBIX COCTUHEHUI. 1 23.05.2024 httos://m.eds0o.ru/7f416720
IInacTMacchl, KaydyKd, BOJIOKHA
67 O000maIUil U CUCTEMAaTU3aLHs 1 24.05.2024
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3HaHUH 10 TEMaM OpPraHUYECKOU
XUMHH

O000MWAKIIMA U cCUCTEMATU3ALIUSI

68 3HAHMM 110 TEMaM OPraHUYECKOM 1 24.05.2024
XUMHUH
OBILIEE KOJIMYECTBO YACOB I1O 68

[MPOI'PAMME




11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne ara nudpoBLIe
Tema ypoka Kourpoasbnbie | IIpakTnyeckue A op
n/n Bcero U3yYEeHUs o0pa3oBaTte/ibHbIE
padoThI padoTbI
pecypcsl
1 XUMHUYECKUH JIEMEHT. ATOM. 1 Bu6muorexa ITOK
DIeKTpoHHAs! KOH(UTypaIIHsi aTOMOB 04.09.2023 | https://m.edsoo.ru/7f416720
[Tepuognueckuii 3akoH u [lepuoguueckas
5 CUCTEMa XMMHUECKUX 35ieMeHToB /1. 1. 1 Bu6imnoreka LIOK
MenneneeBa, X CBSI3b C COBPEMEHHON 11.09.2023 | https://m.edso0.ru/7f416720
TEOpUEN CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U UX COEIMHEHUN
3 10 IpyNnaM U nepuogam. 3HaueHue 1 Bubimorexa L{OK
MEPUOINYECKOT0 3aKOHA M CUCTEMBI 18.09.2023 | https://m.edso0.ru/7f416720
xumuueckux ayemeHToB .M. Menieneena
B Pa3BUTUU HAYKHU
Crpoenue BemecTBa. XuMUYECKasl CBS3b,
4 e€ BUJIbI; MEXaHU3MBI 00pa30BaHUs 1 brbmiorexa LIOK
5 . P 25.09.2023 | https://m.edsoo.ru/7f416720
KOBAJICHTHOM cBsi3u. BojopoaHas cBs3b
BaneHTHOCTB. DJIEKTPOOTPULIATENBHOCTD.
5 Crenenb okucnenus. Bemecrsa 1 Bubmmorexa [[OK
MOJICKYJISIPHOTO U HEMOJIEKYJISIPHOTO 02.10.2023 | https://m.edsoo0.ru/7f416720
CTPOEHUS
IToHsiTHE O TUCIIEPCHBIX CUCTEMAX.
6 HcTuHHBIE U KOJUIOMAHbBIE PACTBOPHI. 1 bubmzorexa LIOK
8 P P 09.10.2023 | https://m.eds0o.ru/7f416720
MaccoBas 107151 BellecTBa B pacTBOpe
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Knaccugukanus u HoMeHK1aTypa
HEOPraHMYECKUX COEAMHEHUI.

bubnuoreka [JOK

! ['eneTndeckas CBsI3b HEOPTaHUIECKUX 16.10.2023 | https://m.edso0.ru/7f416720
BEIIECTB, PA3IMYHBIX KIACCOB
Knaccudukarus XuMHIECKUX pEaKui B
HEOPraHMYECKOW M OPraHHMYECKONH XUMUH.

8 3aKOH COXpaHEHUS MAaCChI BEIIECTB; 3aKOH 93.10.2023 Eggﬂﬁr?:;;?ﬁﬁ £416720
COXPaHEHUS U TPEBPAICHHSI SHEPTUU TIPH
XUMHYECKHX PEaKITHIX

9 Ckopoctb peakunu. OOpaTUMbIE peaKIiHy. Bu6imoreka L{OK
XUMHYECKOE PABHOBECHE 13.11.2023 | https://m.edsoo.ru/7f416720
[Tpaktruueckas padora Ne 1. «Bnusaue

10 PASITHIHBIX (AKTOPOB Ha CKOPOCTE 20.11.2023 Et?[i?ﬁ%fgigr(aﬁfﬂmzo
XUMHYECKON peaKium»
DNEKTPONUTUYECKAS AUCCOIUAITHS.
[TousTHE 0 BomopoaHoM mokaszateie (pH)

11 pacTtBopa. Peakiiuu nonHoro ooMeHa. 97 11.2023 Eggﬂﬁr?::g;?r(aﬁ 416720
I'mpponus opraHudecKux U
HEOPTraHMYECKUX BEIIECCTB
OKHCTUTENbHO-BOCCTAHOBUTEIIHHBIC

12 peaxiyi. TTowsTHE 00 dnekTpo3e 04.12.2023 Et?;i?%fgg;gﬁﬁmmo
pacIIaBoOB M pacTBOPOB COJIEH

13 KontponbHas pabora no pasaeny Bu6muoreka LIOK
«TeopeTnueckre OCHOBBI XUMUN» 11.12.2023 | https://m.edso0.ru/7f416720
Mertaniel, UX MOJIOXKEHHUE B
[Tepuoauueckoil cucTeMe XUMUIECKUX

14 onemerizos /1. 1. Mengencena u 18.12.2023 Et?ggggg;ggﬁmmno

0COOCHHOCTH CTpoeHUst aToMOB. O01He
(bu3HUecKre CBOWCTBA METAIIIOB
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CIu1aBel METAILIIOB. 3JICKTpOXI/IMI/I‘{CCKI/II7I

15 PSI HAIIPSDKCHUH METAIIIOB 25.12.2023
XUMHUYECKHE CBOMCTBA BAXKHEHIITUX
16 MCTaILI0B (HATpHH, Kauit, KalbUKH, 15.01.2024 Et?glp/lgeeg;)g%f41e7zo
MarHui, aJJlOMUHUN) U UX COCTMHCHUI
17 XHMMHYECKUE CBOMCTBA XPOMA, MEAH U UX Bu6nunorexa [[OK
COCMHEHMI 22.01.2024 | https://m.edsoo.ru/7f416720
18 XUMHUYECKUE CBOMCTBA IIMHKA, JKeJie3a U UX Bu6muorexa L{OK
COCTUHEHUN 29.01.2024 | https://m.edsoo.ru/7f416720
ITpaktuueckas padora Ne 2. "Pemenue G oK
19 zﬁgfffﬁ:faﬂ“{m SV IO TEME 05.02.2024 ht?ps?ﬁ%féggruﬂfﬂmzo
Hewmeramniel, ©X mOJ0KEHUE B
20 [Tepuonuueckoi cucTeMe XMMHUISCKUX Bu6muorexa L{OK
anemenTtoB J[. . MenaeneeBa u 12.02.2024 | https://m.edsoo.ru/7f416720
0COOEHHOCTH CTPOCHHS aTOMOB
Pu3NYECKHE CBOMCTBA HEMETAJIOB. Bt OK
P | Amomonus neeros (v npnee 19.02.2024 | Hipsim edsoo 7416720
29 XHUMHYECKUE CBOMCTBA TAJIOTCHOB, CEPBI U Buboreka L{OK
AX COeINHEHUN 26.02.2024 | https://m.edsoo.ru/7f416720
23 XUMHYECKHE CBOMCTBA a30Ta, pocodpa u Bubmmorexa [[OK
HX COCIMHEHUMN 04.03.2024 | https://m.edsoo.ru/7f416720
24 XUMHYECKHE CBOMCTBA yIiIepoa, KpEMHUs Bu6nuoreka IJOK
U UX COSTUHEHUN 11.03.2024 | https://m.edsoo0.ru/7f416720
o5 [TpuMeHeHre BaXXHEUIIINX HEMETAIIIOB U Bu6ioreka L{OK
UX COEOMHEHUI 18.03.2024 | https://m.edso0.ru/7f416720
26 O00011eHMe ¥ cucTeMaTu3aus 3HaHU 110 bubnuoreka [JOK
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teme «HeMeramibl». Beruncaenus mo 01.04.2024 | https://m.edso0.ru/7f416720
YPaBHEHUSM XHMHUYCCKHUX PEAKIUN 1
TEPMOXUMHUECKHE PACUETHI
[TpaxTrueckas padora Ne 3. «Pemenue BuG OK
27 SKCTIEPCHTILIAN 3121 10 TeNe L 08.04.2024 | hitpedimedson uTta16720
08 KonTtponbHas paboTa 1o remam 1 Bu6mmorexa LIOK
«Metamib» 1 «Hemetammsny 15.04.2024 | https://m.edsoo.ru/7f416720
Heoprannyeckue u OpraHu4ecKue G oK
| o oo ! 22042024 hipelim koo ulTEA16720
AMdoTepHbIC HEOPTaHUUECKUE U
30 OopraHudeckue coequHeHus. ['eHeTnueckas 1 Bu6mmoreka LIOK
CBS3b HEOPraHMYECKUX M OPraHUYECKUX 27.04.2024 | https://m.eds00.ru/7f416720
BCIIIECTB
Ponb xumun B obecrieyeHUN
31 IKOJIOTHYECKON, SHEPTETHYECKON U 1 Bu6moreka [IOK
MUIIEBON 0€30MacCHOCTH, Pa3BUTHHI 06.05.2024 | https://m.edsoo.ru/7f416720
METUITTHBI
[TpencraBienus 06 OOIIMX HAYYHBIX B oK
% | mowmm pouzenmoroorysenus | 1 13.05.2024 | ipslimedsoou 416720
33 | ‘lenonein wipe setects 1 MarepiaIon ! 2005204 hipsilmetsoomTIeLsT20
34 | Xt i 310pobe Heioseka ! 20052024 hipeimetsoomTia1s720
OBIIEE KOJIMYECTBO YACOB I10 34

[MTPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus / I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIIMOHEPHOE
obmectBo «M3marenbctBO «IIpocBemienne

* Xumus, 11 xnacc/ T'abpuensn O.C., OO011ecTBO ¢ OrpaHUYeHHOM
0oTBeTCTBEHHOCTHIO «JIPODA»; Akinonepnoe obiiectso «M3naTenbcTBo

«IIpocsemienne»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET



[IOKYMEHT MOAMWUCAH 3MEKTPOHHON MNOANUCHIO

MYHUUMUNAJIbHOE OBLLUEOBPA30BATEJIbHOE YYPEXXAEHUE

"BJIAOMMUPOBCKAS CPEAQHSAA OBLLLEOBPA30OBATEJIbHAS LUKOJIA",
Bbicbko Hatanbs HukonaesHa, AupekTop

28.09.23 08:29 (MSK) CepTudukat 8C393437AE08F2BOA36A60FDFEF28550




