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IHHOACHUTEJBHAA 3AIINCKA

[IporpaMMa 1O XUMUM Ha YpPOBHE CpeOHEro ooOuero ooOpa3oBaHUs
paspaborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-®3 «0O6
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 mnpenojgaBaHus
ydueOHOro mpeameTra «XuMus» B 00Opa3oBaTeIbHBIX opraHuzanusx Poccuiickoi
Qdenepanvy, pealu3yIOIMIUX OCHOBHBIE OOpa3oBaTelbHBIE MPOTPaAaMMBbI, U
OCHOBHBIX TMONOXKEeHUN «CTparerun pa3BUTHS BocnuTaHus B Poccuiickoi
®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
koHUentyaneHble noioxeHns PI'OC COO o B3aMMOOOYCIOBIEHHOCTH LEJEH,
COJIEpKaHus, pPe3yibTaTOB OOyueHUs U TpeOOBaHWN K YpPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, N0JIy4aeMoe BBIITYCKHUKaMH
o0mieoOpa3oBaTelbHOM OpraHU3alluy, SBSIETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIYKUT 3aBepUIAIONIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHMsA. OTH LEHHOCTH KacaroTcs
NO3HAHMSI 3aKOHOB MPUPOABI, (HPOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeloBeKa, a TaKKe OJKOJOTMYECKM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3I0pOBBI0O M NpUpPOJHON cpene. Peammsyercs xumuueckoe o00pazoBaHuE
oOyuJaroluxcs Ha YpOBHE CpeAHEro o0Iero o0pa3oBaHUs CPEACTBAMU Y4eOHOTO
npeaMera  «XUMHUS», COJEPKAHME M IOCTPOEHHUE KOTOPOIO OIPEIEICHbl B
nporpaMme MO0 XMMHUU C YYETOM CHEeUM(PUKH HAYKHM XHMHUM, €€ 3HAYCHHUS 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.

XUMHUS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK UIPaeT 0COOYyI0 poJib B
COBPEMEHHOW IMBUIIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYyJIbTYPHI.
Omna BHOCHUT CBOM BKJIaJl B (POpMHUPOBAHUE PALIMOHAILHOIO HAYYHOTO MBIIICHUS,
B CO3/IaHHE€ IEJOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaKk O €JUHCTBE
OpUpPOAbl U YeJoBeKa, KOTopoe (GopMuUpyeTcss B XMMHM Ha OCHOBE MOHUMAHMS
BEILIECTBEHHOTO COCTaBAa OKPYXAOIIETO MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOXHBIMH 00JIACTSIMU IPUMEHEHHUSI.



TecHO B3aMMOJEUCTBYs C APYTMMH €CTECTBEHHBIMM HayKaMH, XHUMHS 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 YCTOWYMBOIO Ppa3BUTHS 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) OPUEHTUPOBAHO 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.

CocraBnstomiuMu  nipeamMeTa  «XUMHS»  SIBISIIOTCS  0a30Bble  KypChl —
«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. PopmMuUpOBaHUE JAHHOM CHUCTEMBI 3HAHUW IPU HU3YyUYECHUU
npeaMera O00eCreyrMBaeT BO3MOMKHOCTh PACCMOTPEHHS BCETO MHOT000pasus
BELIECTB HA OCHOBE OOIMX MOHITHM, 3aKOHOB U TEOPUN XUMHH.

Crpyktypa coaepkaHusi KypcoB — «Opranuueckas xumusi» U «OOmas u
HEopraHuyeckas XuMus» cPopMUpoBaHa B IMpOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOr0 TNOJAXO0Ja K U3YYEHHMIO Yy4eOHOro Marepuasa H oOycIOBJIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONpENEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYeCKOW XHMMHHU BELIECTBA
paccMaTpHUBaIOTCSI HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
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 COCIUHEHHH. B Kypce OpraHmyecKod XUMHUHU IOJY4alOT pPAa3BUTHE
chopMupOBaHHbIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS MEpPBOHAYAIbHbBIC
NPECTABICHUS O XUMUYECKOM CBsI3HU, KJIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], O XUMHUECKON 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 «OOmas M HeopraHudeckas
XUMHSD» O0OydaloIMMCs TPEAOCTaBISIETCS BO3MOXHOCTh OCO3HAaTh 3HAUYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



rIyo)ke TOHSATh HMCTOPUYECKOE W3MEHEeHHe (YyHKIMA 3TOTO 3akoHa — OT
006001aromei 10 0OBICHSIIOMICH U IPOTHO3UPYIOIICH.

Envnasg cucrema 3HaHWM O BaXKHEMIIUX BEUIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX M MPUMEHEHUH, a TAKXKE O XMMHYECKUX PEaAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JonojHgeTcs B Kypcax 10 um 11 kmaccoB
AJEMEHTaMH COJIEPKAHUS, HMEIOIIUMH KYJIbTYpOJIOTHUYECKUA W MPUKIIATHOU
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT IMOHMMAHHMIO B3aMMOCBSI3U XUMHH C
JPYTMMH HayKaMH, PacKpbIBalOT €€ pOJib B IO3HABATEJIbHOW W IMPAKTUYECKOU
JESITENIbHOCTA 4YeJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXEHHUS K IIPOIIECCY
TBOpUYECTBA B O0JIACTU TEOPUU M MPAKTUYECKUX MPUIONKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOjieMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKU OCMBICIMBATH MH(POPMAIUIO U
NPUMEHSTh €€ Il TIOMOJIHCHUS 3HAHUW, pEIICHUS WHTEIUICKTYaJbHBIX U
AKCIIEPUMEHTAIbHBIX UCCIEA0BATENbCKUX 3a/1ay. B 11e10M copepskanue 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 HMX 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 Y4EOHBIX JCHCTBUH, WMEIOMUX 0a30BOoe¢ 3HAYCHHE IS
pa3IMUHBIX BHUAOB JIEATEILHOCTU: pEIIEHUsS MpoOJieM, TMOWCKa, aHajau3a |
00paboTKu nH(pOpMaIUU, HEOOXOAUMBIX JJISI MPUOOPETEHHUS ONBITA MPAKTUIECKON
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
COJICPKATENIbHOM XapaKTepUCTUKU LeJIed HM3y4YeHHUs NpeAMeTa HaIpaBlICHHEM
NIEPBOCTETICHHONW 3HAYUMOCTH TPAJUIMOHHO TpU3HAETCS (POpMUpPOBAHHE 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 ONPaBIaHHBIM.



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

e (QopmMupoBaHHe CHUCTEMbl XUMHUYECKMX 3HAHUM KaKk  BaKHEHIIEH
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA, B OCHOBE KOTOPOU
JeKaT KIIOYEBbIC MOHATHUS, (QyHIAMEHTAJIbHbBIEC 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 pa3BUTUE MPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHUS
BEIIECTB M XHMHYECKUX pEakluid, HEOOXOAUMBIX Ui MPUOOpPETEHUS
YMEHUA OPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHUX SBJICHUH,
MMEIOITUX MECTO B IPUPO/IC, B MPAKTUYECKON U MOBCETHEBHON KU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSITEIBHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHUEM XHMHUYECKOIO0 3KCIEPUMEHTa, COOIIOJCHUEM  IpaBUI
0e30macHOro o0paIieHus ¢ BEIIECTBAMU.

Hapsiny ¢ atum, conepkaTelibHasi XapaKTepUCTUKA LieJed U 3a/1a4 U3y4eHHUs
npeaMeTa B mporpaMMe Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMH B CHCTEME cpelHero obmero odpazoBanus. CeroaHs B
OpenojaBaHUM XUMUKW B OOJbIIEH  CTENEHW OTHAETCA  MPEAINOYTCHUE
MPaKTUUECKONM KOMIIOHEHTE CcOJiepkKaHusi OOyd4eHHUs, OpPUEHTUPOBAHHON Ha
NOJITOTOBKY BBITYCKHHKA 00I1€00pa30BaTe/IbHOW OpraHu3aluu, BIAJCIOIIEro He
Ha0opoM 3HaHUM, a (YHKIMOHATIHLHOMW TPaMOTHOCTHIO, TO €CTh CHOCOOaMu U
YMEHUSAMHU aKTUBHOTO MOJYYCHUS] 3HAHUN U MPUMEHEHUS UX B PEajbHON >KU3HU
JUTSL pEIICHUS] TPAKTUUECKUX 3a]1ay.

B cBs3u ¢ »TUM npu u3ydyeHHH npeaMeTa «XHUMUS» JTOMUHHPYIOIIEE
3HAYEHHE MPUOOPETAIOT TAKUE LIETU U 3a]a4H, KaK:

aganTanys 0O0y4arolMXCsl K YCIOBHSM JTUHAMHUYHO Pa3BHBAIOLIErOCS MUpA,
dopMupoBaHHE  HMHTEIUIEKTYaJIbHO  PAa3BUTOW  JMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYTHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHUIO TPAMOTHBIX
pEelIEHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBI3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarONIMXCsl  KJIFOYEBBIX HABBIKOB  (KITFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JIsi Pa3JIUYHBIX BHUIOB
JeSTENHbHOCTU: PEIIeHUs TpoOsieM, MouCcKa, aHanmu3a u o0paboTku mHMOpMAaIUH,
HEOOXOMUMBIX JUIS 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 OPTraHU3M YEJI0BEKA U MPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIICKTYAIbHBIX U TBOPYECKHX
CIIOCOOHOCTEM 00yUaIOIIUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHMS 110 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTIMH, UCTIOIB30BATh
COBpEeMEHHbIC MH(POPMAIIMOHHBIE TEXHOJOTUU JIJIsl TIOMCKA M aHajdu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(OPMAITUH XUMHUYECKOTO COJIEPIKAHMUS;

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

BOCIIUTaHWE Yy OOyJarommxcs YOSKIEHHOCTM B T'yMaHHUCTHYCCKOU
HATpPaBIECHHOCTH XUMHH, €€ BaXHOW POJIM B PEIICHUU TIIOOATBHBIX MpoOiIeM
paIoHaIBLHOTO MPUPOOIIOIF30BAHUS, TOTIOTHEHHUS YHEPTETUIECKUX PECYPCOB U
COXPaHEHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHWS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIICHUSI K TPUPOJIE W CBOEMY 3/IOPOBBIO, a TakKe NPUOOPETEHHS OIbITA
WCIIOJIb30BAHUS TIONYYCHHBIX 3HAHWK I TPUHATHS TPAMOTHBIX PEIICHUH B
CUTYaIUsX, CBI3aHHBIX C XUMHUYCCKUMHU SIBJICHUSIMH.

B yuebHOoM muiaHe cpenHero oOmero oOpa3oBaHUs Y4YeOHBIH MpeaMeT
«XuUMHSI», U3y4aeMblii Ha 0a30BOM ypOBHE, SIBIISETCS OOS3aTCIbHBIM YYEOHBIM
IPEIMETOM.

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).



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
coenuHeHnil A. M. bytiepoBa, €€ ocHOBHbIE N0JI0KeHUS. CTPYKTYpHBIE (POPMYJIbI
OpPraHMYeCKUX BellecTB. ['oMonorus, wu3zoMepus. XuUMUYECKass CBSI3b B
OpTraHUYECKUX COCMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o Kiaccupukanuu opraHudeckux BemiecTB. HoMmeHnkmarypa
OpPraHUYECKUX COEJUHEHHUM (cucTeMaThueckas) ¢ TpUBUAJIbHbIC HAa3BaHUS
BAKHEWIIINX MPEICTABUTENIEN KIIACCOB OPIraHUYECKUX BELIECTB.

DKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MpPEBpAllCHUIN:
O3HAKOMJICHHE C OO0pa3laMd OpPraHMYeCKHX BEIIECTB M MaTephHajiaMH Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJI OPraHWYECKUX BEIECTB, HAONIOJCHUE U
OMMUCAHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IpyU HarpeBaHuu (TUIaBJICHUE, OOYTIIMBAaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psia. MeraH u 3TaH —
POCTEHIITNE TPECTABUTEIN alKaHOB: (PU3MYECKHUE M XUMHUYECKHE CBONCTBA
(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
(peakiuu THAPUPOBAHMS, TAJOTC€HUPOBAHUSA, THUApPATALUHU, OKHUCICHUA 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 OCOOEHHOCTU CTPOEHUS, TOMOJIOTHYECKUHN psill. ALETUIICH
— TMPOCTEUIINA TPEACTABUTENIb AJKHMHOB: COCTaB, CTpoeHue, (U3HUYECKHE U
XUMHUYECKUE CBOMCTBA (peakiMu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIUH,
TOpeHMUsl ), MOJIyYeHUE U IPUMEHEHHUE.

Apensl. beH3on: cocTaB, cTpoeHHe, (U3NYECKHE U XUMHYECKHE CBOMCTBa
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS ), MOJTYyUYCHUE U MpUMEHEHue. 10.1yon:
cocmas, cmpoeHue, @usuyeckue U  Xumudeckue  ceolcmea  (peaxyuu

CAJIOCEHUPOBARUA U Humpoeaﬂuﬂ), noiy4d4eHue u npumMeHeHue. TOKCUYHOCTD
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apeHoB. l'eHeTnMyeckas CBs3b MEXAY YIIEBOAOPOJAAMH, IPUHAMICKAIUMHA K
Pa3IMYHBIM KJIaCcCaM.

[IpupoaHble MCTOYHUKM YriIeBOAOPOAOB. lIpupoaHbpli ra3 M NOIYTHBIE
HedTsaubie Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl mepepaboTku HEPTH:
NEPEroHKa, KPEeKUHT (TEPMHUYECKUM, KaTalIUTUYECKU), Tupoiau3. [IpomykTbl
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
«Hepts» u  «Yrompy, MOAEIUPOBAHUE  MOJIEKYJT  YIJIEBOJOPOJOB |
raJIoreHOMPOU3BOIHBIX, MTPOBEJICHUE MPAKTUYECKON PabOThl: MOJyUYEHHUE ITUJICHA
Y U3y4YEHUE €r0 CBOUCTB.

Pacuérnble 3amaumn.

Boluucinenuss mo ypaBHEHHMIO XHMHMYECKOW peakuuud (maccel, 00BEMAa,
KOJINYECTBA MCXOJHOTO BEIIECTBA WJIA MPOAYKTA PEAKIHH MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIMH ).

Kuciopoacoaepxamue opranu4eckKue CoeAUHECHUA

[IpenenbHple OQHOATOMHBIE CHHUPTHI. METaHOJN M JTAaHOJN: CTPOEHUE,
bu3nMYeckue MU XUMUYECKHE CBOMCTBA (peakiuu C AaKTUBHBIMH METaJlIaMH,
raJIoreHOBOJIOPOAAMH, TOPEHHE), NpHUMEHEHUEe. BoaopoaHble CBSI3U MEXIY
MOJIEKYJIAMH CITUPTOB. JIeHCTBHE METAaHOMA U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHOroaroMHbl€  CHHUPTHL. ODTUJIEHIJMKOIb W  TJULUEPHUH: CTPOECHHUE,
dbu3nYeckue W XUMHUYECKUE CBOMCTBa (B3aMMOJEHCTBHE CO IIETOYHBIMU

MeTaJJlaM{, KauyeCTBEHHAsl peaKiUsi Ha MHOroaTOMHbIE cHUpThl). JlelicTBue 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 KUCJIOTBHI: CTpOCHHE, (PU3NYECKUE M XHMUYECKHE CBOWCTBa (CBOMCTBA,
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 TMPOU3BOJHBIE KapOOHOBBIX KUCIOT. [wmaponus
cnoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. bruonornyeckas
POJIb )KUPOB.



VYrneBoapl:  cocraB, KilacCUQUKALUs ~ YrieBoAoB  (MOHO-, JU- H
nosrcaxapubpl). [Jroko3a — mpocTedIuii MOHOCaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3NYECKME M XHMHUYECKHME CBOMCTBa (B3aUMOJCHCTBUE C
ruapokcugom Mmenu(ll), okucieHne amMMHadHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TJIIOKO3bl), HaXOXKJEHUE B NPUPOJIE, MPUMEHEHUE,
ouonoruyeckas poiib. @otocunres. OpykTo3a KaKk U30MeP IITHOKO3BI.

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, HaOMI0IEHUEe W OINHMCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
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 BELIECTBA WM MPOJYKTa PeaklUyd MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKILIUN).

A3zoTcoaepxaniie OpraHMuecKue COeIMHEHHUS.

AMUHOKHCIIOTBI KaK aM(OTepHbIE OpraHuyeckue coeauHeHus. Ousnyeckue
U XMMHUYECKHE CBOMCTBA aMHUHOKHUCIJIOT (Ha mpumepe TiuiunHa). buomoruyeckoe
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.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHSI BEIIECTB M HUX MPEBpAIICHUIL:
HAOJIIO/ICHUE U ONHMCAHUE JEMOHCTPALIMOHHBIX OMNBITOB: JACHATYypalus OEIKOB IpH
HarpeBaHUM, LIBETHbIE PEaKLUU OEITKOB.

BbicokoMoJIeKyIsIDHbIE COeAUHEHUS

OCHOBHBIE MOHATHS XWMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJIMMEPU3ALUHU, CPEIHSAS MOJEKYISIPHAS
macca. OCHOBHBIE METOJABI CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIWHEHHA —
HOJIUMEPU3ALIHS U TTOJIMKOHICHCAIIHSL.

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

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.

@duznka: MaTtepus, DSHEPrus, Mmacca, aToM, DIJIEKTPOH, MOJIEKYJa,
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 (OENKH, YIIEBOIbI, 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 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 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.
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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 sneMeHtoB J[. M. MeHneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®du3nuecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONMUSI HEMETauIoB (HAa mMpUMeEpe
KHCIIOPOJIa, cephl, hochopa u yriaeposa).

XUMUYECKHE CBOMCTBA BaKHEWIIMX HEMETALIOB (TaJOreHOB, CEphl, a30Ta,
dochopa, yrmepoga W KpEeMHHs) W HMX  COCAMHEHUH  (OKCHIIOB,
KHCIIOPOJICOJEPKAIIUX KUCTIOT, BOJOPOJAHBIX COCTUHEHHUI ).

[IprMeHeHnE BaXKHENIIINX HEMETAJJIOB U UX COEUHECHUM.

11



Meramnsl. Ilonoxenune meramnoB B [lepuoauyeckon cucTeEME XUMHUYECKHX
anemeHToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS IEKTPOHHBIX 00O0JIOUEK
atoMoB MetasuioB. O0mme (usnyeckue cBoricTBa MeTauioB. CIiaBbl METAJIOB.
DIIEKTPOXUMUYECKUI PSIJI HAIIPSKEHUI METAJIOB.

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

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

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPAILCHUIN:
U3y4YeHHE KOJUIeKIUU «MeTamibl U CIUlaBb», 00pa3llOB HEMETANJIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJa4, HAOJIOJIEHWEe M ONHCAHHE JAEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aWMOJECHCTBUE THJIPOKCUIA ATIOMHHMS C PACTBOPAMHU
KHUCIIOT U LIEJI0YEH, KAYeCTBEHHbIE PEAKIIMU Ha KATUOHBI METAJJIOB).

PacuétHrle 3agaun.

Pacuérel maccel BemiecTBa WM 00bEMa ra3oB MO HU3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WIM 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMM BEIECTB,
pacy€Tbl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) NPOAYKTOB PEAKIIMH, €CIU OHO
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 PEAKIIHM.

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

YenoBek B MHUpE BEHIECTB M MAaTEpPUAJIOB: BAXHEUIIHE CTPOUTEIBHBIE
MaTepuasbl, KOHCTPYKLIMOHHBIE MAaTepualibl, KpPAacKH, CTEKIO, KEpaMHKa,
MaTepuanbl JUIsl 3JIEKTPOHUKW, HAHOMATEPUAJIbl, OPraHUYECKUE U MHUHEPAJIbHbBIC
ynoOpeHus.

XuMHUg W 3I0POBbE YEIOBEKA: MPABUJIA HCIOJIb30BAHUSA JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 0€30IaCHOrO MCIIOJIb30BaHUS MPENapaToB OBITOBOM XHUMHH
B [IOBCEJTHEBHOM KU3HH.

MexnpenMeTHbIE CBSI3H.

Peamuzamusi  MeXmpeaMETHBIX  CBA3€H TpW  WM3yYeHUW OOmEeH W
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 TOHSTHS: HAY4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpHUs, aHauu3, CHHTE3, KIacCUPUKAlUsi, TMEePUOAUIHOCTh, HAOIIOECHNE,
JKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, SIBIICHUE.
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®duznka: MaTepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOIl, paIMOAKTUBHOCTb, MOJIEKYJIa, YHEPTETUUECKUI YPOBEHB, BEUIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHME BEHIECTBA, (DU3NYECKUE BEJIMYMHBI U €IUHUIIBI UX
U3MEPEHUSI, CKOPOCTb.

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

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

TexHonorusa: XxuMuueckasi MPOMBIIUIEHHOCTb, METAJLTYprusi, 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
oOy4JaromIMMHUCST TMPOTrpaMM CpeaHero oO0miero o60pa3oBaHusi (JIMYHOCTHBIM,
METanpeIMEeTHbIM U MpeaMeTHbIM). HaydHo-MeToauueckoil OCHOBOWM IS
pa3pabOTKH TUTAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIEeTo
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOIXO/.

B cooTBeTCTBHUM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOEHUSA NpeaAMeTa «XUMHS» Ha YPOBHE CPEOHETO
oOurero o0pa3oBaHusl BbIJIEIEHBI CAEAYIOIINE COCTABISIONINE:

OCO3HaHUE OOYYaIOIIUMHCS POCCUUCKONW TPAKJAHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEICIICHHIO;

HaJIM4KMe MOTUBALUU K O0yUEHHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JUYHOCTU HA OCHOBE
KJIFOUEBBIX [ICHHOCTEN U UCTOPUUYECKUX TPaIULIUiA 0a30BOM HAYKU XHUMHH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJICTBOBAaThCS B CBOEH
NEeSATENbHOCTH IEHHOCTHO-CMBICIOBBIMUA YCTAHOBKaMU, MPUCYIIMMH LETOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

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

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MpeAMETa «XUMHUS» JOCTUTAIOTCA B
€AUHCTBE Y4YeOHOH M BOCHUTATEIBHOM JESATENIBHOCTU B COOTBETCTBHH C
I'YMaHUCTHYECKUMH, COLUOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJjaMu POCCHUICKOIO T'pa){AaHCKOTro OOLIECTBAa, NMPUHATHIMH B OOIIECTBE
HOPMaMM W  [paBWJIaMU  TOBEACHMS,  CIIOCOOCTBYIOIIMMH  IpOLIECCaM
CaMONO3HAHUs, CaMOpPA3BUTUS M HPABCTBEHHOIO CTAHOBJICHUS JMYHOCTH
00yyYarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS IMpeaMmeTa «XHUMHS»  OTPaKaroT
c(OpMUPOBAHHOCTh OIbITa T[O3HABATEIBHOM W TMPAKTUYECKON 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;

IPEACTABIECHUS O COLMAIBHBIX HOpPMax M IpaBUiIaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJIJICKTHBE;
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TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIE€ATEIBHOCTH IIPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PELIEHUU Y4YEOHBIX M TO3HABATEIbHBIX 3aj]ay, BBINOJIHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

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

2) IATPMOTHYECKOT0 BOCTIUTAHUSA .

LIEHHOCTHOI'O OTHOLICHWS K MCTOPUYECKOMY M HAydyHOMY HAacJIEIUIO
OTEYECTBEHHON XUMMHY;

YBOKEHHUSI K IpOLIECCY TBOpYECTBA B OOJACTH TEOPUM M IMPAKTHYECKOIO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKEHHSI HAyKH €CThb PEe3yibTaT
JUINTENIbHBIX ~ HAOJIIOIEHUHM, KPONOTJIMBBIX OKCIEPUMEHTAJIBbHBIX  ITOMCKOB,
MOCTOSIHHOT'O TPY/JIa YYEHBIX U MPAKTUKOB;

UHTEpECAa M TI03HABATEJIbHBIX MOTHBOB B TOJYYEHHH M TMOCIEAYIOIIEM
aHaJIn3e MHPOpMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YECTBEHHOM
XUMUHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEJECHUS;

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 TOBApPHILEH C
NO3ULMKA HPABCTBEHHBIX W NPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUI 3THX
MOCTYIIKOB;

4) popMHUpPOBaHMS KYJbTYPBI 310POBbS:

NOHUMAaHUSl LEHHOCTEH 3I0pOBOro M 0Oe3omacHoro oOpasza >KHU3HHU,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOILIEHHSI K COOCTBEHHOMY (DU3HYECKOMY M
NICUXUYECKOMY 3/I0POBBIO;

coOofieHUsT TpaBuyl 0Oe30MacHOrO OOpallleHUs C BELIECTBAaMU B OBITY,
IIOBCETHEBHOM JKM3HU U B TPYJOBOM ACATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH MpPaBWJ HWHIMBUAYAIBHOIO M  KOJUIEKTHBHOIO
0€3011acHOTr0 MOBEJCHHS B CUTYAIUSIX, YTPOKAIOIINX 3J0POBBIO U KU3HH JIIOJCH;

OCO3HAaHUS MOCJIEICTBUN M HENPUSITHS BPEAHBIX MPUBBIUEK (yHOTpeOIECHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) TPy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-MCCIIEI0BaTEIbCKON
JeSTENHbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPYECKOM MW  JAPYIHMX  BHJAX
NESTENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE B PpEIICHUM MPAKTUYECKHUX 3aaad
COLIMAJIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbl);
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MHTEpECa K MPAKTUIECKOMY M3YUYEHUIO MPodeccuid pa3auvyHoro pojaa, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUI 110 XUMHUH;

YBAXEHUS K TPYLY, JIOJSAM TPYAA U pe3yJibTaTaM TPYIOBOM IESITEIbHOCTH;

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

6) 3K0J10rM4ecKOro BOCIMUTAHMSI:

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 HEOOXOJMMOCTH HWCIOJIb30BaHUSl JOCTIDKCHUN XUMHUHU IS
pelIeHns BOIPOCOB PAlMOHAIIBHOTO IPUPOIOTIOJIb30BaHMS;

AKTUBHOIO HENPUATUA JACHUCTBUM, IPUHOCIIIMX BpEH OKpPYKarOUIEH
MPUPOJIHON cpejie, YMEHUsI MPOTHO3UPOBATh HEOJArOMPUSATHBIE SKOJOTHYECKUE
MOCJICICTBUS MPEANPUHUMAEMBIX IEUCTBUHN U MPEOTBPAIATh UX;

HaJIMYUS PA3BUTOTO IKOJOTMYECKOTO MBIIIJICHUS, S9KOJIOTHYECKON KYIbTYPHI,
OTbITa NEATEIBHOCTH 3KOJIOTUYECKON HaIPaBJIECHHOCTH, YMEHMUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBLHOU
MpaKkTUKE, CIOCOOHOCTM M YMEHHSI AaKTHUBHO HPOTUBOCTOSTH HJEOJIOTHUU
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 MBINIJICHUS, CO3aHUU IIEJIOCTHOTO
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
UUBUIM3AlAA: B €€ TYMaHUCTUYECKOM HANpPaBICHHOCTH W BAXXHOM pOJIU B
CO37IaHMM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI100ATBHBIX TIPOOIEM
YCTOMYUBOIO Pa3BUTHs YEIIOBEUECTBA — ChIPHEBOM, SHEPreTUUECKOU, MUIIEBOU U
AKOJIOTHYECKON O€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, OOCCIIEYCHUH YCIOBUMN
YCHEIIHOTO TpyJa W DKOJOTHYECKH KOMQPOPTHOM >KU3HU KaXJOro UJieHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: TIOHUMAHUSA CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HMCIOJb30BaTh
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MoJIydaeMble 3HAHMS JIJIsl aHAIN3a U OOBSICHEHUS SBJICHHUIN OKPY’KAIOIIETO MHUpPA 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
penieHus: IpoOJieM B peabHbIX )KU3HEHHBIX CUTYaAIIUX;

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;

MHTEpEca K OCOOCHHOCTAM TpyAa B pa3iuyHbIX cepax mpodeccuoHanbHON

JESATEIbHOCTH.
METAINPEAMETHBIE PE3YJIBTATHI

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

3HAYUMbIE IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIONIUXCS
MEXIUCIIUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIE TIOHSTHS, OTPAKAIOIIHIE
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpAa H CHENU(PHUKY METOJO0B IIO3HAHWSI,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DYHEPTHUS, SIBICHUE,
porecc, CUCTeMa, Hay4YHbId (DaKT, TPUHITUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEAOBaHNE, HAOMIOCHUE, M3MEPEHHUE, DKCIIEPUMEHT U JIPYTHUE);

YHUBEPCAIbHBIC Y4eOHbIE NEHCTBUA (MO3HABATEIbHBIC, KOMMYHUKATUBHBIE,

pEryJATUBHBIE), o0ecreunBaroue dbopmupoBaHue GYHKIIMOHATHHOM
IPaMOTHOCTH U COITUATHLHOW KOMIIETCHITNH 00yYaroInXCs;
CIIOCOOHOCTH oOyJarommxcs UCIIOJIb30BaTh OCBOCHHBIC

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

MertanpeaMeTHble pe3yiabTaThl OTPaXalOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATCIIPHBIMH, KOMMYHUKATHBHBIMH W  PETYJISTUBHBIMU
JICUCTBUSIMU.

OBJaaaenue YHHUBEPCAJIbHBIMU Y4eOHbIMH MO3HABAaTEJbHBIMH
JeHCTBUSIMMU:

1) 0a30Bble JIOrHYecKHUe AeCTBUSI:

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

ONpEeNeNsATh MU JACATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX
JOCTHXKEHUS, COOTHOCHUTh PE3YJIbTAThI ACATECIBHOCTHU C MOCTABJIECHHBIMU LIEIISAMU;

17



UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJIEJISITh XAapaKTEPHbIE MPU3HAKHU TMOHATHI M yCTAaHABIMBATh UX B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATUSA ISl OOBSICHEHUS! OTJEIBHBIX (PAKTOB U
SIBJICHU;

BBIOMpATh OCHOBAaHUS U KPUTEPUU Uil KIaccH(UKalUuM BEIIECTB H
XUMHUYECKUX PEAKLINIA;

YCTaHABIIMBaTh MNPUYMHHO-CIEICTBEHHBIE CBA3M MEXAY H3y4aeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTUYECKHE PACCYXJCHUS (MHIYKTUBHBIE, JCAYKTHBHBIC, TIO
AHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M TMPOTUBOPEYUS B paccMaTpPUBAEMbIX
SBJICHUAX, (POPMYJIMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSThH B MPOIIECCEe TTO3HAHUS, UCIIOIb3yEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BLIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUYECKUHN
3HaK (CMMBOJI) OJJIEMEHTa, XuMHUYeckas (opmyna, ypaBHEHHE XUMHUYECKOU
peakiuyu — TMpU PEIICHUU Y4YeOHBIX IMO3HABATEJIbHBIX W MPAKTUYECKUX 3ajad,
PUMEHSTh Ha3BaHHBIE MOJICJIbHBIC MPECTABIICHUS JJI BBISBICHUS XapaKTePHBIX
MIPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUM.

2) 0a3oBbI€e HCCJIEI0BATEIbCKUE IeHCTBHSA:

BJIAJICTh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHMS BEIIECTB U XUMHUUYECKUX
peaKLHnii;

dbopMyIUpPOBATH LM U 33/1a4d UCCIICI0BAHUS, UCTIOIB30BaTh MOCTABIICHHbBIC
U CaMOCTOSITEIbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KAue€CTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI ISl (DOPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXJICHUMH;

BIAJICTh HABBIKAMU CaMOCTOSITEJIBHOTO TUIAHUPOBAHUS W TPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJI0M
poIecca, CaMOCTOSITEIbHO MPOTHO3UPOBAThH €ro pe3yibTaT, (HopMynupoBaTh
0000111eHUsI ¥ BBIBOAbI OTHOCUTEIBLHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHUS,
COCTAaBJIATh OOOCHOBAHHBIN OTUET O MPOAEIAHHON paloTe;

npuOOpeTaTh OMBIT YYEHWYECKOHW WCCIIENOBATEIhCKOW W MPOCKTHOU
JESTEHBHOCTH, TPOSIBIATh CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHECHHIO Ppa3IMYHbIX
METOJ0B MO3HAHHSI.

3) pa6ora c nHpopmanmeii:

OPUEHTHPOBAThCS B PA3TUYHBIX HCTOYHHMKAX WHGoOpManuu (HAy4HO-
NOMyJIsipHAsl JUTEpaTypa XHUMHUYECKOTO COACpPXKaHUs, CIPAaBOYHBIE TOCOOUS,
pecypcbl MHTEepHETa), aHaTu3upoBaTh WH(OPMAIUMIO PAa3IMYHBIX BUAOB U (GopM
peACTaBICHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTD u
HEMIPOTUBOPEUUBOCTE;
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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 uHGpOpMaIMeil: TPUMEHSITh MEXKIpeaMeTHbie (pu3nyeckue u
MaTeMaTHYEeCKHE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CpEACTBA
HaTJISTHOCTH.

OBj1ajieHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1eliCTBUSIMH:

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

BBICTYIIaTh C MPE3CHTAIMEH PE3yIbTaTOB ITO3HABATEILHON JEATECILHOCTH,
TIOJTYYCHHBIX CAMOCTOSITEILHO HIJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBITIOJTHEHUT
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
HEOOXOMMOCTH KOPPEKTUPOBATh MpEJIaraeMblii  aJrOPUTM JIEUCTBUUA TIpH
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 PE3YJIBTATbBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOECHHS Kypca «OpraHuueckas XHUMHS»
OTPaXKaroT:

19



c(hOpMHUPOBAHHOCTh  MPEACTABICHUM O XHMHYECKOH  COCTABIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XHMHH B TIO3HAHWM SIBICHUI
npupoabl, B  (OPMUPOBAHMHM  MBIINUIGHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM I pEIICHUS] TPAKTUYECKUX 3a1a4
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOJIHOMN
cpene;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HAaHMI, KOTOpass  BKIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHYECKHH DJIEMEHT, aToM, DJEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBs3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas W COKpallEHHAs), MOJb, MOJSpHas
Macca, MOJSIpHBIM 00BEM, YIIepOoJHbId cKener, (yHKUUOHAIbHAS Tpymra,
paauKal, U30Mepusi, U30MEPhI, TOMOJIOTHUYECKHUIN PsiJl, TOMOJIOTH, YTJIE€BO0PO/IbI,
KHUCJIOPOJ W a30TCOJIEpXKAIIUEe COCJAMHEHUS, MOHOMED, IMOJUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBbIE COEAMHEHMS); TEOPUU U 3aKOHBI (TEOpPHUsl CTPOCHUS
opraHnueckux BemectB A. M. ByrtiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUM S3bIK XUMHU;, MHUPOBO33PEHUYECKHE 3HAHUSI,
JeXale B OCHOBE MOHUMAHUS MNPUYMHHOCTH W CHUCTEMHOCTH XHMHYECKHUX
SBJICHUM, (PaKTOIOTHUECKHUE CBEACHUS O CBOMCTBax, COCTaBe, MOJYYCHUU H
0€30MacHOM HCMOJIb30BAHUM Ba)XHEUIIIMX OPraHWYECKUX BEIIECTB B OBITY U
MPAKTUUECKOM JCSITEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISITh XapaKTepHbIC MPU3HAKU TOHATHIA,
yCTaHABIIMBATh UX B3aMMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHSTUS MPHU
OMMCAaHUU COCTaBa, CTPOCHUS U IPEBPAICHUN OPTraHUYECKUX COEIMHEHUI;

c(hOpMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XWMHUUYECKYI) CHUMBOJIUKY JIJIsi
COCTAaBJICHUSI MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpaIIEHHOMN)
dbopMysl OpraHMYECKMX BEIIECTB U YpPaBHEHUN XUMHUUYECKUX PEaKIuH,
U3rOTaBIIMBATh MOJIEIN MOJEKYJ OPraHMYE€CKHX BEIIECTB ISl WIUTIOCTPALIMU UX
XUMHYECKOTO U MIPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATH NPHHAMICKHOCTh HU3YICHHBIX
OpPraHMYECKUX BEIIECTB MO HUX COCTaBy U CTPOCHUIO K OMpEJeIEHHOMY
KJIACCy/TpyMIe COeAMHEHUH (yrIeBOAOPOMBI, KHCIOPOJI H a30TCOACpXKAIIHE
COCMHEHHUS, BBICOKOMOJICKYJISIPHbIE COCIUHEHUS), JaBaTb MM Ha3BaHUS MO
cuctematuieckoii HomeHknatype (IUPAC), a takxke NMpPUBOAWTH TPUBHAIHHBIC
HA3BaHUSI OTHAEIbHBIX OPraHMYECKUX BEUIECTB (ITUJICH, MNPOINWIICH, AalleTUJIEH,
STWJICHTJINKONb, TIUIEpHH, (HEeHon, GopManbAerui, ameTaabIerua, MypaBbHUHAs
KHCJIOTA, YKCYCHAsI KMCJIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAS KHCIIOTA, IJIH0KO34,
bpyKTO3a, Kpaxmal, eJIr0I03a, TIUIUH);

c(OpPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XUMHYECKOW CBSI3M B
OpraHUYECKUX COCIMHEHUAX (OMHAPHBIE 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,
dbusznueckre U XUMUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENCH 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, aMUHOYKCYCHAsl KUCTI0Ta), MILTIOCTPUPOBATh T€HETUYECKYIO
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
peakIuyu 1O M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO H3 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
NoCy/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, KAYECTBEHHbIC PEAKIUH 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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chOpMHUPOBAHHOCTh  YMEHHMH  COONIOAATh  MpaBHJIa  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 cMmbici nokasarens [IJIK, mosicHaTh Ha mpuMepax CrocoObI
YMEHBIIEHUS] W MNPEAOTBPALICHUS] KX BPEAHOTO BO3JICKUCTBUS Ha OpPraHU3M
YEJIOBEKa;

JUIsE OOYy4YaroIIMXCA C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3]I0POBbS: YMEHHE
NPUMEHSTh 3HAHUA 00 OCHOBHBIX JOCTYMHBIX METOJIaX TIO3HAHUS 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
XUMUSD OTPaKaIoT:

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 OTHOIIEHUSI K CBOEMY 3/I0pPOBBIO U MPUPOIHON
cpene;

BIAJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHWH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAralONINe MOHATHSA (XMUMUYECKUH 3JIEMEHT, aToM, W30Tom, S-, P-, d-
ANIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYyJa, MOJIb, MOJSIPHBIH OO0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPUILIATENILHOCTh, CTENEHb OKHUCJICHUSI, XUMUYECKasi CBA3b
(KOBaJIeHTHAsl, MOHHAs, METAJJIMYECKas, BOJOPO/IHAS ), KPUCTAIUIMUECKas PEIIETKa,
TUINBl ~ XUMHUYECKUX  PEAKUHM, pacTBOp, AJIEKTPOJIHUTHI, HEIJIEKTPOIUTHI,
AIEKTPOJIUTUYECKAsT JAMCCOLMAIMS, 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, CHUMBOJUYECKUHN S3bIK XHMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIIME B OCHOBE NMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJOTHYECKUE CBEACHHUS O CBOICTBAX,
COCTaBe, MOJIYYCHHH U 0€30MacCHOM HCTIOIb30BAHUH BAKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOU JIEATETLHOCTH YEJIOBEKA;
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c(hOpPMHPOBAHHOCTh YMEHHUU BBISBIATH XapaKTEPHbIC NPHU3HAKH TOHSATHUH,
YCTaHABIMBAaTh UX B3aHUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIHME MOHSTHUS MPU
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
U3BECTh, HETAILIEHAS] U3BECTh, TUTHEBAS COAA, MUPUT U IPYTHE);

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

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

c(hOpMHPOBAHHOCTh YMEHUI PacKpbIBaTh CMbBICI MEPUOAMUECKOrO 3aKoHa /1.
W. MeHnneneeBa U 1IeMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, O0BICHUTEIbHYIO
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 opOuTanmy, «QHEPTreTUUECKHUE YPOBHUY, OOBSACHSTH
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 CBOWMCTBA HEOPraHMYECKUX BEHIECTB  PA3JIUMYHBIX  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
pa3IMYHBIM TPU3HAKAM (YUCIYy U COCTaBY PEArupyrollnX BEIIECTB, TEILIOBOMY
addexTy peakiuu, U3MEHEHHIO CTCIIEHEH OKHCIICHHUS JJIEMEHTOB, OOpPaTUMOCTH
peaKkuu, y4acTHIO KaTalau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHM COCTAaBJISATh YPABHECHUSI PEAKIMA Pa3TUIHBIX
THUTIOB, TIOJTHBIC ¥ COKPAIICHHBIC YPABHEHUSI PEaKInii MOHHOTO 0OMEHA, YUUTHIBAs
YCIJIOBHSI, IPU KOTOPBIX 3TH PEAKIIUH UAYT JO KOHIA;
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cOpPMUPOBAHHOCTh YMEHHIl MPOBOJUTH PEAKLUH, IOATBEPIKAAIOLINE
KAUeCTBEHHBI COCTAaB Pa3JUYHbIX HEOPraHUYECKUX BEIECTB, pPACIO3HABATh
OTBITHBIM MYTEM HMOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
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 (DAaKTOPOB; 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
TaKkke CQOPMUPOBAHHOCTh 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 PEAKIMSIX, MACChl BEIIECTBA WK 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 YMEHHM COOIIOIATh MPaBUJIa MOJIb30BAHUS XUMUYECKOM
NoCy/Iol W Ja0OpaTOpHBIM O00OpYJOBaHUEM, a TaKXKe IMpaBwiia OOpalieHus ¢
BEUIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMH IO BBIIOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c()OpPMHPOBAHHOCTh YMEHHUI IUIAHUPOBATh M BBINOJHATH XUMUYECKUN
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 peakuuu Ha cynbdar-, kapOOHAT- U
XJIOPU/I-AHUOHBI, HA KaTUOH AMMOHMSI, PEIIEHUE SKCIEPUMEHTAJIbHBIX 3a7a4 I10
TeMaMm «Metamne» u «Hemeramib») B COOTBETCTBUM C IpaBUJIAMH TEXHUKHU
0€30MacHOCTH IIPU OOpaIEHUH C BEIIECTBAMHU U JAOOPATOPHBIM O00OpPYAOBAHHUEM,
OPEICTABIATh PE3yNbTaThl XUMHYECKOTO OSKCIepUMEHTa 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
KOMMYHHKalNK, 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 )KMBbIE OPTaHU3MbI ONPEICIEHHBIX 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 METOJAaX IO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUI;

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

dbopmyi.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

KonuyectBo yacos DJIEeKTPOHHbIE
HanmeHoBaHMe pa3aesioB H 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 OpPTaHUYECKUX COCTUHCHUH 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 no pazmeny 13
Pasznea 3. Kuciiopoacoaepskamue oprannyeckue coenHeHus
3.1 Cnuptel. ®enon 3
3.9 Anbaeruabl. KapOoHOBBIE KHCITOTHI. 7 1
Crnoxxublie 2GUpBI
3.3 VrineBoasl 3 2
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Hroro no pazneny

13

Pa3znen 4. A3oTcoaeprkamue OpraHnyecKkue coeInHeHus

4.1 AMUHBI. AMUHOKHUCIIOTHL. 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 [TPOTPAMME 34
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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 XMMUM
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 ITPOI'PAMME 34 2 3
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJTACC
KonuvecTBo yacos DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Konrpoasnsie | IlpakTnyeckue
n/n Bcero U3yueHusi | oOpa3oBaTesibHbIE
padoTbI padoThI
pecypcbl
1 IIpeamer opraHn4ecKkou XuMuH, eé 1

BO3HHUKHOBCHHEC, pa3BUTHEC U 3HAUCHUC

Teopust cTpoeHUs] OpraHUYECKIX
2 coenunennit A. M. byrnepoga, eé 1
OCHOBHBIE TTOJIOKEHUS

[Ipencrasienue o Ki1accupuKaIiu
opraHn4eckux BemiecTB. Homenkmarypa

3 (cucremaTHueckas) U TpPUBUAJIbHBIE 1
Ha3BaHMsI OPraHUYECKUX BEILIECTB

4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTHYECKUH s

5 MeraH u 3TaH — npocTenimne 1
IIPEICTABUTEIIN AJIKAaHOB

6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1

7 OTuieH U NPONUIIeH — MpOoCTeNIIne 1
MIpPE/ICTaBUTENIN AJIKEHOB

8 [Ipaktuueckas padora Ne 1. «Ilomyuenue 1 1
ATHJIEHA U U3YyYEHHE €r0 CBONCTBY
Anxaauensl. byraguen-1,3 u

9 Metunoyraauen-1,3. [Tonyuenue 1

CUHTCTHUYCCKOI'O KaydyKa U pC3UHbI
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AJIKUHEBI: COCTaB M 0COOCHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHH psifl. AUECTUIIEH —
MIPOCTEUIINI ITPEACTABUTEIND AJIKMHOB

11 Brruncnenus no ypaBHEHUIO XUMHAYECKON
peakuuu

12 ApeHsbl: 6eH301 U TOIY0J. TOKCHYHOCTD
apeHOB

13 I'enernyeckas cBsI3b yriaeBOIOPOAOB,
MIPUHAUIEKANUX K PAa3IMYHbIM KaccaM
[IpupoaHbie HCTOYHUKH YTIIEBOIOPOIOB:

14 MIPUPOJIHBIN ra3 U MOMYTHbIE HEPTSIHbIE
rasbl, He)Th ¥ MMPOAYKTHI €€ nepepaboTku
[IpuponHble HCTOUHUKH YTIEBOAOPOIOB:

15 MIPUPOJIHBIN ra3 U MOMYTHBIE HEPTIHbIE
ras3pl, He()Th U MPOJIYKTHI €€ nepepadoTKu

16 KonTtponbHas pabora 1o pazaeny
«YTII€eBOIOPOABD

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BonopoaHas cBs3b

18 MHoOroaroMHble CIUPTHI: STUIEHIIIUKOIb U
[JIMLEPUH

19 deHo: cTpoeHre MOJIEKYIbI, (pu3ndeckue
1 XMMHUYECKUE CBOWCTBA, MPUMEHEHUE

20 Anbnerunpl: popMalbaerua u
aneranbaerul. AIeToH

21 OAHOOCHOBHBIE ITpe/iebHbIE KapOOHOBBIE

KHCJIOTBI: MypaBbUHAA U YKCYCHasA
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22

[Ipaktuyeckas pabora Ne 2. «CoiicTBa
pacTBoOpa YKCYCHOM KHCIIOTBD)

23

CTeapI/IHOBaSI H OJICMHOBAs KHCJIIOThI, KaK
NpeACTAaBHUTECIIN BBICIIINX Kap6OHOBI)IX
KHUCJIOT

24

MpbL1a Kak COJIH BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOLIEE NEUCTBUE

25

CrnoxxHble 3UpBI KaK IPOU3BOIHBIC
KapOOHOBBIX KMCIIOT. ' MUAPOIN3 CIIOKHBIX

3¢upoB

26

JKupsr: ruaponus, mpuMeHeHune,
Ouonoruueckast poib )KUpPOB

27

VYTaeBobl: COCTaB, KiIacCu(UKAIIHSL.
Baxneiimme npecTaBuTeN : TIII0OK03a,
¢bpykTo3a, caxaposa

28

Kpaxman u nemnrono3a Kak npupoaHbIe
MIOJIUMEPBI

29

KonTtponbhas pabora 1o pazaeny
«Kucnoponcoaepxaiiue opraHuuecKue
coenuHeHus»/ Beepocceuiickas
poBepoyHas pabora

30

OO6mrast XxapaKTepUCTHKA a30TCOIEPKAIINX
OpraHMYeCKUX COCIMHEHUH /
Bcepoccuiickas npoBepouyHas pabota

31

AMWHEBI: METHJIAMUH U aHWJINH

32

AMUHOKHCIIOTHI KaK aM(pOTEpHBIC
OpPraHUYECKUE COCTUHEHHUS, HX
ouosiornueckoe 3HaueHue. [lentuael.
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benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEIMHEHMSI

OCHOBHBIE TTOHATHS XUMHH

33 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUIN L
OCHOBHBIE METO/bI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCIMHECHUIA. 1
[ImacTmaccel, Kay4yKkH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

IMTPOI'PAMME
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11 KIIACC

Ne
/o

Tema ypoka

KoanuyecTBo 4acosB

KonrpoJjnHubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHust

DJIEeKTPOHHBIE
nudposbie

o0pa3oBaTtejibHbIE

pecypcbl

XVMMUYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypalus aToMOB

[Tepuonnueckuii 3akoH u [leprnognueckas
cUCcTeMa XUMHUUYeckux asemMenToB /. U.
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. XUMUYECKas CBSI3b, €€
BH/JIBI; MEXaHU3MbI 00pa30BaHM
KOBAQJIEHTHOM CBsI3U. BogopoaHas cBsi3b

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

[lonsiTHE O IUCTIEPCHBIX CUCTEMAX.
Hctunnbie U KOJUTOUAHBIE PACTBOPHI.
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 XuMHUECKIX 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. «Brnusaue
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

KontpomnbHas padora 1o pasaeny
<<TeopeTquCKHe OCHOBBI XUMHUN»

14

Mertaiubl, ux nonoxenue B [lepuoanueckon
CHUCTEME XUMHUUYECKHUX 3jeMeHToB [[. U.
MeHneneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O0mMe Gu3ndecKre CBONCTBA
METaJIJIOB
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15

CmuiaBbl METaIOB. DJIEKTPOXUMHUYECKUH Psiji
HaNpsH>KEHU METAJIOB

16

XHUMHUYEeCKHEe CBOMCTBA BaXKHEUIITNX
METaJUIOB (HATPHUH, KT, KaIbI[Ui, MarHUi,
ATIOMHUHHN) U UX COSTUHEHUI

17

XUMHUYECKUE CBOMCTBA XPOMA, MEAN U UX
COCJIMHEHUN

18

XUMHUYECKHEe CBOMCTBA IIMHKA, JKeJIe3a U UX
COCTUHEHUN

19

[Ipaktrueckas padota Ne 2. "Pemenue
AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
«Mertamib»"

20

Hewmeraminl, X 1OJI0KEHUE B
[Teproauueckoil cucteMe XUMUYECKUX
anemenToB JI. 1. MenjeneeBa u
0COOEHHOCTH CTPOCHHUSI aTOMOB

21

®u3nyYeCKre CBOMCTBA HEMETAIIIOB.
AnnoTponusi HEeMETaIOB (Ha puMepe
KHCIJIOpO/Ia, Cepbl, pocdopa u yriaeposa)

22

XUMHUYECKHE CBOMCTBA TAJIOTEHOB, CEPhI U UX
COE€IUHEHUN

23

XUMHYeCcKHe CBOMCTBA a30Ta, hocopa 1 ux
COCIMHEHUI

24

XHUMHUYECKUE CBOWCTBA yIiepoJa, KpEMHUS U
HUX COeIUHEHUN

25

[IpuMeHeHne BaXXHEHIIMX HEMETAJUIOB U UX
COEIUHEHUN

26

O000111eHE U CUCTEMATH3ALU 3HAHUN 110
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teMe «Hewmeramnb». Berunuciaenus no
YpaBHEHUSAM XUMHUYECKUX PEeaKLUi U
TEPMOXUMUYECKHUE PACUETHI

[IpakTnueckas padora Ne 3. «Pemenue

27 9KCIIEPUMEHTAJIbHBIX 3334 110 TEME 1
"Hemeramisl"»

28 Kontponbhas pabora no remam «MeTasuibi» 1
u «Hemeramib»

29 Heopranunueckue 1 opraHn4ecKkue KUCIOTHI. 1
Heoprannueckue u OpraHndecKue OCHOBAHUS
AmpoTepHbIC HEOpTaHUYECKUE U

30 opranuyeckue coeuHenus. [ eHeTnyeckas 1
CBSI3b HEOPTaHMUECKUX M OPTaHUYECKUX
BEIIECTB
Poinp xuMun B 00eCIeUEeHUH SKOJIOTHYECKOM,

31 JHEPreTUYECKON U MUIIEBON OE30MacHOCTH, 1
Pa3BUTUU MEIUIIHBI
IIpencraBnenus 00 OOLIMX HAYYHBIX

32 MPUHIIMIIAX TPOMBIIIIEHHOTO TTOTYYSHUS 1
BaKHEHUIINX BEIIECTB

33 YesoBek B MHpE BEIIECTB U MaTEPHAJTIOB

34 XuMHS ¥ 370POBHE YeITOBEKa 1

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJJACC

Kon
NMpoBepPsieMOro
pe3yJjbTaTa

IIpoBepsiemble mpeaAMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTe/IbHOI MPOrPaMMBbl CpeIHero o01ero 00pa3oBaHus

1

TeopeTnueckre OCHOBbI OPraHNYeCKON XUMHH

11

CdopmMupoBaHHOCTh TPEACTABICHUH O XWMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI MHUpPA, POJIUM XHMHUHM B TO3HAHUU
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 HpHpO,I(HOﬁ cpeac

1.2

Biagenue cucteMoil XMMHYECKMX 3HAHMM, KOTOpas BKJIIOYAET:
OCHOBOIIOJAraroIue HOHSITHS (Monexyina, BaJICHTHOCTb,
AJIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHCIIEHUS, XUMHUYECKas CBS3b,
MOJIb, MOJIIpHasT Macca, MOJSpPHBIA O0BEM, YIJIEPOIHBIM CKENeT,
(GyHKUMOHANBHAS  TpyNNa,  pagdKkal,  HU30Mepusi,  H30MEpHI,
TOMOJIOTMYECKMH PsAJl, TOMOJIOIH, YIJIEBOIOPOABL, KHCIOPOA- U
a30TCOZIEpXKAIEe COEAUHEHHs, OMOIOrMYECKH AaKTHUBHBIC BEIIECTBA
(yrneBozpl, KUpBI, OENKK), MOHOMED, TOJIMMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COEIUHEHMS); TEOPUHM U 3aKOHbI (Teopus
XUMHUYECKOr0 CTpoeHus opraHudeckux semectB A.M. Byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJHMYECKUH SI3BIK XUMHH, (aKTOIOTHYECKHE
CBEIEHHsI O CBOMICTBax, COCTaBe, HOIYy4eHHMH U 0e30IacHOM
UCIOJb30BAaHUU BAXKHEWIIUX HEOPraHMYECKUX M  OPraHU4eCKHX

BELIECTB B OBITY U MPAKTUUECKON JEATEIbHOCTH YEIOBEKA

1.3

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

IpEeBpaIleHN OpraHNnYEeCKUX COeTUHEHUN

1.4

c(OpMHUPOBAaHHOCTh YMEHHUH HCIOIB30BaTh XUMHYECKYI0 CHMBOJIHKY
JUI COCTaBJICHUS MOJEKYISPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
COKpami¢HHOH) (OpMyJT OpPraHMYeCKUX BEIIECTB W  YpaBHEHUH
XUMUYECKUX PEAKIUMI, U3TOTaBIMBATh MOJEIHN MOJIEKYJ OPraHUYECKHUX
BEIIECTB I WUIIOCTPAMM X XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O

CTpOCHUS
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1.5

ChopMUpOBaHHOCT, ~ YMEHHH  YCTaHABIMBATh  MPUHAIIICKHOCTH
M3YYCHHBIX OpPraHMYEeCKUX BEIIECTB MO WX COCTaBY M CTPOCHHUIO K
ompenenéHHOMY Kkiaccy (Tpymme) CcoeAuHEeHHH (YTrIeBOAOPOIbI,
KHUCTIOPOJI M a30TCONEpIKaIlie COEAUHEHHUs, BBICOKOMOJCKYISPHBIC
COCIMHEHMs), JaBaTh WM  Ha3BaHUS MO  CHUCTEMATHUYECKOM

nomenkarype (IUPAC)

1.5

CdopmMupoBaHHOCTh YMEHHUS OMPENETSATh BUJIIBI XUMUYECKON CBS3U B

OpPraHUYECKUX COEIMHEHUSAX (OAUHAPHBIE U KPATHBIE)

1.6

C(I)OpMI/Ip OBaHHOCTb YMCHUA  IIPUMCHSATD: IMMOJIOKCHHA  TCOPUU
CTPOCHUSA OPraHUYCCKUX BCILICCTB AM. By’THepOBa HJIA 00BICHCHUS
3aBHCHUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHUSA, 3aKOH

COXpaHCHUA MAaCChl BCIICCTB

YrneBogopos!. Kucnoponconep:xarue u a30TcoaepKanme

OPraHu4CCKHUEC COCIUHCHH. BI:ICOKOMOJ'ICKYJ'ISIPHI)IC COCINMHCHUA

2.1

ChopMupoBaHHOCTP YMEHHMH TPUBOJIUTH TPUBHAIBHBIC Ha3BaHUS
OTJIETbHBIX OPTaHWYECKUX BEIISCTB (ITHUJICH, MPONMUJICH, alleTHJIEH,
ATUJICHTJIUKOb, TIHUIEpUH, (eHon, QopMaabIeru, ameTaabIerul,
MypaBbUHAasg KHCJIOTA, YKCYCHas KHCIIOTa, OJEHMHOBAas KHCIOTA,
CTeapuHOBas KHCIIOTa, TIIIOK03a, (DpyKTO3a, Kpaxmal, IeJUI0I03a,

TJTAITAH )

2.2

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,
MPONWIICH, aneTuwieH, Oyraauen-1,3, merwnOyraauen-1,3, OeHzom,
METaHOJ, ITAHOJI, THUJICHIIINKOIb, TJIMIECPUH, (CHOJ, aleTaIbIer I,
MypaBbHHAsS M YKCYCHAsl KHCJIOTBI, TJIFOKO3a, Kpaxmaj, IeJUTF0JI03a,

aMHHOYKCYCHasl KHCII0Ta)

2.3

ChopMUpOBaHHOCTh YMEHHUS WIUTIOCTPUPOBATH T'€HETHUECKYIO CBA3b
MEXIy  THUIOMYHBIMH  TPEICTAaBUTEISIMH  Pa3IUYHBIX  KJIACCOB
OpPTaHWYECKUX BEIIECTB YPABHEHUSIMH COOTBETCTBYIOIIUX XUMUYECKHX

peakuuii ¢ UCMOIB30BAHUEM CTPYKTYPHBIX (hopmyt

2.4

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

nepepaboTKU U MPAaKTUYECKOE TPUMEHEHHE MTPOTYKTOB I1€peEpadOTKU

XUMUSA U KU3Hb. PacuéThl

3.1

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

3.2

CdopmupoBaHHOCTH yMEHUW COONIONATh TpaBUja TOJb30BAHUS
XUMUYECKON TOCYIOoM U J1TabOpaTOPHBIM O0OPYTOBAaHHMEM, a TaKKe
MpaBujia OOpaIleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

I10 BBIITOJITHCHHUTIO J'Ia60paTOpHI)IX XUMHNYCCKHUX OIIBITOB

3.3

C(I)OpMPIpOBaHHOCTL yMeHI/II‘;I IJIaHUPOBATh WU BBINIOJIHATH XUMHYECKUI
IKCIICPUMCHT (HpeBpaH_[eHI/Iﬂ OPraHN4CCKUX BCIICCTB IIPU HAI'PCBAHUMU,
MOJIYYCHHEC STUJICHA U U3YUCHUC €TO CBOﬁCTB, Ka4CCTBCHHLIC PCAKIINU
OPraHUYCCKUX BCIICCTB, JACHATypalus OCIIKOB IIpu HarpeBaHuU,
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; MMpEaACTaBJIATb PE3YJIbTATHL XHMHUYCCKOI'O
IKCIICpUMCHTA B (pOpMC 3allucu ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX

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

3.4

CdopMupoBaHHOCTh YMEHHUH TPOBOIUTH BHIYMCIEHHUS 110 XUMUYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WIIU
MPOAYKTA peaklu 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OIHOIO

U3 UCXOIHBIX BEIIECTB WM NMPOTYKTOB PEAKIMN)

3.5

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

(cpenctBa MaccoBoit nHpopMaru, cetb IHTepHET u 1pyrue)

3.6

ChopMupOBaHHOCT, yMEHHW COONIOAATH TIPABHJIA IKOJIOTHUYECKU
1eJ1IecO00pa3HOro MOBEACHHsSI B OBITY M TPYIOBOH JEATEIBHOCTH B
LEIAX COXPAaHEHHsI CBOEr0 3JI0POBbS M OKPYKAIOWIEH NPHUPOIHON
Cpenbl, OCO3HABAaTh OMACHOCTh BO3ICHUCTBUS HAa JKUBBIC OPTaHU3MBI
ONpEeNeNEHHBIX OPTaHUYECKUX BEIIECTB, MMOHMMAsi CMBICI ITOKa3aTells
[MAK (mpenenpbHO AOMYCTUMOM  KOHIEHTpAIMU), TOSICHATH Ha
pUMEPax CIOCOObI YMEHBIIEHHSI W IPEIOTBPALICHHS HX BPEIHOTO

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

11 KIIACC

Kon
NMPoBePSIEMOro

IIpoBepsiemble mpeaAMeTHbIE Pe3YJIbTAThI OCBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeiHero od1ero 00pasoBaHus
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pe3yjabTaTa

1

TeopeTnueckre OCHOBbI XUMHUU

11

Brnanenue cucreMoil XMMHYECKMX 3HAaHWUH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIOIIME  TMOHATHS  (XMMHUYECKHH  DJIEMEHT,  aTOM,
AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3JIEKTPOHHBIC OPOMTAIN aTOMOB,
HWOH, MOJICKYJIa, BaJCHTHOCTh, JJICKTPOOTPHUIIATEILHOCTh, CTEICHb
OKHUCJICHHSI, XUMHUYECKas CBs3b, MOJb, MOJSPHAs Macca, MOJISPHBINA
00BEM, KpHUCTAUIMYECKash pemETKa, THUIBI XHUMHUYECKUX peaKIui
(OKHCIIUTENIPHO-BOCCTAHOBUTEIIbHBIE, DK30- M SHIOTEPMHYECKHE,
peakiMd HMOHHOrO OOMEHa), PacTBOpP, DJICKTPOJUTHI, HEIJICKTPOJHUTHI,
AICKTPOIUTAYECKAST ~ JTUCCOLMAIUS, OKHCIHWTEIb, BOCCTAHOBUTEIIb,
CKOPOCTh XMMHUYECKOH PEaKIuu, XMMHUYECKOE PABHOBECHE); TEOPUU W
3aKOHBI (TEOpHS AJIEKTPOJIUTUYECKON muccormanuu, [lepuonnueckuit
3akoH /.M. MenzeneeBa, 3aKOH COXpaHEHHS MACChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHHU, (DAaKTOJIOTMUECKUE CBEJICHHSI O CBOMCTBAX,
COCTaBe, MOMYYEHMH U OE30IaCHOM HCIONb30BAHUU BaKHEUIIHNX
HEOPTaHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOH JeATeIbHOCTU

YCJI0OBCKa

1.2

CdhopMHpOBaHHOCTD yYMEHUI BBISBIATH XapaKTEepHBIE MPU3HAKH U
B3aMMOCBSI3b M3YYCHHBIX IIOHATHM, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUS IIPU ONMCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKUX
BEIIECTB M MX IPEBPAIICHUH; BBIABIATH B3aMMOCBI3b XUMHUYECKUX
3HaHUHN c MTOHATUSAMH u IIPEACTABICHUSAMHU IPYrux

CCTCCTBCHHOHAYYHBIX MMTPCAMETOB

13

BJ'IaI[eHI/IC OCHOBHBIMHU MCTOJdMH HAYYHOI'O IIO3HAHHA BCIICCTB H
XAMHYECKUX  SIBJICHUH (Ha6J'II-OI[eHI/Ie, U3MCPCHUC, OKCIICPUMCHT,

MO,[[eJ'II/IpOBaHI/Ie)

1.4

ChopMHUpOBaHHOCTh yMEHUW ONPEACTATh BAICHTHOCTh W CTENICHBb
OKHCJICHUST XUMHUYECKUX DJIEMEHTOB B COCIUHEHUAX Pa3JIUYHOIO
cocTaBa, BHJI XUMHYECKOM  CBsi3M  (KOBajJeHTHAas, HOHHAasd,
MeTaJlIIM4ecKasi, BOJOPOAHAs) B COCAUHEHUSX, TUI KPUCTAIUITMUECKOM
PEIIETKY KOHKPETHOIO BELIECTBA (aTOMHAas, MOJIEKYJIsIpHas, HUOHHa,

MeTauInuecKasi)

1.5

ChopMupoBaHHOCTH YMEHUHN OMNpEAessaTh XapaKTep Cpelbl B BOAHBIX

pacTBOpax HCOPraHUICCKUX COGI[I/IHGHI/Iﬁ

1.6

ChopMupOBaHHOCT ~ YMEHHS  KIACCU(UIIUPOBATH  XUMHYCCKHE

peaKuyu Mo pa3Iu4yHbIM IpPHU3HAKaM (YHUCIy U COCTaBy pearupyromux
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BCIICCTB, TCIIJIOBOMY 3(1)(I)CKTy peaknnuu, HU3MCHCHUIO CTEIleHEeH
OKUCJIICHUA 9JICMCHTOB, O6paTI/IMOCTI/I pcaKknuu, Y4aCTHRO

KaTajlu3aTopa)

1.7

CdopmMupoBaHHOCTP ~YMEHHUM COCTABJSATH  ypaBHEHHUS  pEaKIUi
pa3IMYHBIX THIIOB, TIOJMHBIE M COKpPANIEHHBIC YpPaBHEHUS peaKIui
WOHHOTO OOMEHA, YUUTBIBASI YCIOBHS, TIPU KOTOPBIX ITH PEAKIIHMH UIYT

JO0 KOHIIa

1.8

ChopMupoBaHHOCTh YMEHUH MPOBOAUTH PEAKINH, MOATBEPKIAIOIINE
KAUeCTBEHHBI  COCTAaB  paA3JIMYHBIX HEOPraHUYECKUX  BELIECTB,
pacno3HaBaTh OMNBITHBIM NYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HCOPTraHNYICCKUX BCIICCTB

1.9

ChopMupOBaHHOCTh YMEHHN PaCKPBIBATh CYIIHOCTH OKHCIUTEIBHO-
BOCCTAHOBUTEIbHBIX peakuui MMOCPEACTBOM COCTAaBJICHHS

AJIEKTPOHHOr O OajaHca 3TUX peakuuit

1.10

ChopMupoBaHHOCT, YMEHUH OOBSCHATH 3aBUCHUMOCTH CKOPOCTH

XUMHUYECKOI peakiluu OT pa3IuyHbIX (PaKTOPOB

1.11

ChopMUpOBaHHOCT ~ yMEHUW  OOBSCHATH  XapakTep CMEIICHHUS
XUMHYECKOTO PAaBHOBECHS B 3aBHCUMOCTH OT BHEIIHETO BO3JCHCTBHS

(mpunnun Jle [atensbe)

0611[35{ N HCOpTaHNYCCKasd XUMUA

2.1

CdopmupoBaHHOCT, YMEHUH pacKpbiBaTh CMBICT l[lepuomudeckoro
3aKOHa J.N. Meneneena 51 JEMOHCTPUPOBATH ero

CUCTEMAaTU3UPYIOLLYI0,  OOBSCHUTENBHYI0O U  MPOrHOCTHYECKYIO

byHKIIUN

2.2

CdopMupoBaHHOCTh YMEHHI XapaKTEpU30BaTh SJIEKTPOHHOE CTPOSCHUE
aTOMOB XMMHYECKUX OdjeMeHTOB 1—4 mnepuogoB Ilepuoanueckoit
CUCTeMbl XuMHuYeckux d3neMeHToB J[.M. MennaeneeBa, HCHONb3Yys
HNOHATHS «S-, P-, O-37€KTpOHHBIE OpPOUTATM», «IHEPrETHUECKHE
YpOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XUMHUYECKUX DJIEMEHTOB U WX COEJAMHEHUN MO MepuojaM H rpynmnam

[Iepuoguueckoii cucteMsl XxuMuuecKkux 31neMeHToB (.M. Meneneesa

2.3

CdhopMHpOBaHHOCTD yMEHHMH XapakTeph30BaTh (OMUCHIBATH) OOIINE
XUMHUYECKUE CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB,
MOJATBEPKJIaTh  CYIIECTBOBAHME  TIEHETHYECKOM  CBS3U  MEXKIY
HEOPTaHWYECKUMHU  BEIIeCTBAaMU  C  IOMOIIBIO  ypaBHEHUI

COOTBCTCTBYIOIIUX XUMHYCCKUX peaKuHﬁ

2.4

C(I)OpMPIpOBaHHOCTL yMeHI/Iﬁ yCTaHaBJIMBATb MMPUHAIICIKHOCTD
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HCOPraHNYCCKUX BCHICCTB IO UX COCTABY K OHpCI{GJ’IéHHOMy KJIaccy
(F pynne) COeIMHEHUI (HpOCTBIe BCIICCTBA — METAJJIBI 1 HEMCTAJJIbI,

OKCHJbl, OCHOBaHHA, KUCJIOTHI, aM(I)OTepHBIe TUAPOKCUBI, COJ'II/I)

2.5

ChopMrpoBaHHOCTh YMEHUN HCIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY
JUIsL  COCTaBJieHUS (OpMyJ BEIIECTB U YPaBHEHHH XUMHUYECKHUX
peaknuii, cucremarndeckyto HomeHknarypy (IUPAC) u tpuBmnanbHbIe
Ha3BaHMs OTJEJIbHBIX HEOPraHWYeCcKUX BellecTB (yrapHblii ras,
YIJEKUCHbI ra3, aMMUaK, ramiéHas W3BeCTb, Herami€Has HW3BECTb,

MATHEBAs COJIA, TUPHUT U JIPYTHUE)

2.6

ChopMupoBaHHOCT, YMEHUH XapakTepu30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOWCTBA HEOPTaHUYECKUX BEIIECTB PA3UYHBIX KIACCOB,
MOJATBEPXKJIaTh  CYIIECTBOBAaHHWE  TEHETUYECKOW  CBA3M  MEXKAY
HEOPTaHWYECKUMHU  BEIIECTBAMH  C  TOMOIIBIO  ypaBHEHUI

COOTBCTCTBYIOIIUX XUMUYCCKUX peaKI_II/Iﬁ

2.7

ChopMHUpOBaHHOCTh YMEHUH TUTAHUPOBATH W BBIMOTHITH XUMUYCCKHIMA
IKCIIEpUMEHT (pa3ioKeHHWEe TEPOKCHAA BOJOPOAAa B MPUCYTCTBUU
KaTaau3aTropa, ONPEICIICHUE CPelIbl PACTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAIHHOTO WHAWKATOPA, BIHMSHUE PA3IHMYHBIX (PAKTOpPOB Ha
CKOPOCTh ~XMMHUYECKOW pEaKIuu, peakluu HWOHHOro oOMeHa,
KaueCTBEHHBIC PEaKIMK Ha Cylbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTMOH aMMOHUSI, pEelIEHHE HKCIEPUMEHTAIBHBIX 3a7a4y MO0 TeMaM
«Metamibl» U «HeMmeramisl») B COOTBETCTBHH C MPaBUJIAMU TEXHUKH
Oe3o0macHOCTH MpU OOpalleHHH C BeUleCTBaMU U Ja00paTOPHBIM
00opyI0BaHUEM; MPEACTaBIATh pe3yIbTaThI XUMHYECKOTO
JKCTIEpUMEHTa B (OpME 3amuCH ypPaBHEHHH COOTBETCTBYIOIINUX

peakuuii 1 GopMyIUPOBATH BHIBOJBI HA OCHOBE 3THX PE3YJIbTaTOB

2.8

C(bOpMPIpOBaHHOCTL }/MeHI/Iﬁ CO6J'IIOI[3.TI:> IpaBuJia IIOJIb30OBAHUSA
XUMHUYECKOH HOC}’I[OI\/'I n J'Ia60paT0pHBIM O60pynOBaHI/IeM, a TaKxXe
ImpaBujia O6paH_ICHI/ISI C BCIICCTBAMH B COOTBCTCTBUU C MHCTPYKIHUAMU

11O BBIITOJITHCHHIO J'Ia60paTOpHLIX XHUMHUYCCKUX OIIBITOB

2.9

CdopmMupoBaHHOCTH YMEHHI XapakTepU30BaATh XUMHYECKHE
IIPOLIECCHI, JIEXKAI[NE B OCHOBE IMPOMBIIIJIEHHOrO MOJIYYEHHs] CEpHOM
KHUCJIOTBI, aMMHaKa, a Takke c(OpMHPOBAHHOCThH IMPEACTaBICHUN 00
Oo0ImMX HAy4yHBIX HOPUHLIMIAX M  JKOJOIMYECKHX Ipoliemax

XUMHUYECKOro IMponu3BOACTBA

XUMUS U )KU3Hb. PacuéThl

3.1

CdopmMupoBaHHOCTh TPEACTABICHUNH O XMUMHYECKOW COCTaBIISIONICH
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€CTCCTBEHHOHAYYHOM KapTUHBI MHpA, POJIU XUMHUHM B II03HAHUU
SBIICHUA TPUPOAbI, B (HOPMUPOBAHMM MBIIUICHUS M KYJIBTYPHI
JUYHOCTH, €€ (YHKUMOHAIBHOM TpPaMOTHOCTH, HEOOXOIMMOM s
pelIeHUs] MPAKTUYECKUX 3a7ad U HKOJIOTMYECKH OOOCHOBAaHHOI'O

OTHOLIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHON cpere

3.2

CdopmupoBaHHOCTH YMEHHI KPUTHUYECKU aHaJM3UPOBaTh
XUMHUYECKYI0 HH(POpPMAIIMIO, IMONy4aeMyl M3 pPa3HbIX HCTOYHHKOB

(cpencTBa MaccoBOi KOMMYHHKAIIUH, CeTh IHTEpHET U qpyrue)

3.3

CchopMHpOBaHHOCTh yMEHUH COOIIOAATh MpaBUiIa HKOJIOTMUYECKH
1eJ1IeCO00Pa3HOro MOBEJICHUSI B OBITY M TPYAOBOM NEATETHLHOCTH B
LEISIX COXPAaHEHUS CBOEr0 3JI0pOBbS M OKPYXAIOLIEH NpUpOAHON

cpep

3.4

Oco3HaBaTh ONACHOCTh BO3JCHCTBUS Ha JKUBBIE OPTraHU3MBbI
onpeneaEHHbIX BEIIECTB, MOHMMas cMbici nokasarens [1/IK, noscusaTs
Ha IpUMEpax CnocoObl YMEHBIUIEHUS U MPEAOTBPAICHUSI UX BPEIHOTO

BO3I[€fICTBPI$I Ha OpraHu3M 4CJIOBCKA

3.5

CdopmupoBaHHOCTH YMEHHUI MPOBOAUTH BBIUMCIICHUS c
HCIIOJIb30BaHUEM TIOHATHUS «MaccoBas JOJsl BEUIECTBAa B PAacTBOpPE»,
00BEMHBIX OTHOUIEHHM Ta30B NpPH XMMHYECKUX PEaKIUAX, MacChl
BellecTBa UM 00bEMa ra3oB MO M3BECTHOMY KOJIIMYECTBY BELIECTBA,
Macce Wid 00BEMY OJHOrO W3 YYacTBYIOIIMX B PEAKIMH BEIIECTB,
TEII0BOro 3¢ dexra peakiui Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

BCIICCTB, IMPEBPAILICHUA U COXPAaHCHUSA SHCPIruu
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MHNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KUIACC

Kon

IIpoBepsieMbIi JIEMEHT COACPKAHUS

1

Teopernueckne OCHOBBI OpraHU4YECKON XUMUU

11

Hpe,I[MCT OpraHquCKOﬁ XUMHH: €€ BO3HUKHOBCHHC, PA3BUTHC U 3HAYCHUC B
IMOJIYYCHUH HOBBIX BCHICCTB U MAaTCPHAJIOB. Teopml CTPOCHUS OPraHHYCCKHUX

coeauHeHnit A.M. byrnepoBa, €€ OCHOBHbIE MTOJI0KEHHUS

1.2

CrpykTypHble (GOPMYNIBI OpPraHUYECKUX BEIIECTB. | OMOJIOTHS, H30MEpHS.
XHUMHUYECKasl CBS3b B OPraHUYECKUX COCIMHEHMSIX — OJMHAPHBIC U KpPaTHBIE

cs3u. [IpencraBienne o KaccuGUKaIMM OPraHUIECKUX BEIIECTB

1.3

Homenkiatypa  opraHmyeckux  COEQUHEHMM  (cucTeMaTHyecKas) |
TPUBHAJIbHBIC HA3BAHUS BAKHEUIINX MPEICTaBUTENCH KJIAaCCOB OPTaHUYECKUX

BCIICCTB

YrneBonopoasl

2.1

AJNKaHBI: COCTaB M CTPOEHHE, TOMOJOrMYecKuid psia. Meran u 3TaH —
MpOCTeHIIne MPeICTaBUTENH AIKAHOB: (PU3UYECKHE M XMMHUYECKUE CBOMCTBA
(peakuuu 3aMelieHHs] U TOPEHHs), HAXOXJAECHHWE B MPHUPOJE, MOITydeHUE U

IIPUMCHCHUC

2.2

AJKEHBI: COCTaB U CTPOEHHE, TOMOJIOIMYECKUM Psii. DTUIEH U IPONMIEH —
MPOCTEHIIINE MPECTABUTENN AJTKCHOB: (PU3NYECKHE M XUMHUYECKHE CBOMCTBA
(peakuuy THAPUPOBAHUS, TaJOrCHUPOBAHMS, TUApPATALMN, OKUCICHHUS W

HOHI/IMepI/I3aI_[I/II/I), MOJIY4YCHHUC U ITPUMCHCHUC

2.3

Ankanuensl: OyramueH-1,3 m wmetunOyragaueH-1,3: cTpoeHHe, BakKHEHIIHE
XUMHUYECKHE CBOICTBa (peakmus MOJIMMEPH3AIINHN ). [Tomy4enue

CUHTETUYECKOr0 KayyyKa U Pe3UHBI

2.4

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHYECKUN psAl. AlleTUIICH
— TPOCTEHIINH MPEeACTaBUTENb AJKUHOB: COCTaB, CTpOEHHE, (pu3nueckue u
XUMHUYECKHE CBOWCTBAa  (peakuuu TUAPUPOBAHMs, TAJIOr€HUPOBAHUSA,

rUpaTaliy, TOPEHUs), IONyYeHHE U IPUMEHEHNE

2.5

Apenbl. benzon: cocrtaB, cTpoeHHe, (pU3MUECKHE U XMMHYECKHE CBOMCTBa
(peakuuy TrajJOreHUpOBaHUS W HUTPOBAHM), MOJYyYEHHE U TNPUMEHEHHE.
Tonyon: cocraB, crpoenue, puzndeckue U XUMHUECKHE CBOWCTBA (pEeaKIUH

raJIOrEHUPOBAHUSI U HUTPOBAHUS), MOJyUYEHUE U MpUMEHEHUe. TOKCHYHOCTh
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apeHoB. ['eHeTHUecKas CBsA3b MEXKIYy YIJIE€BOAOPOAAMM, ITPUHAUICKANUMHU K

Pa3JIMYHBIM KJlacCaM

2.6

IIpuponHble MCTOYHUKM YIriIeBOAOpONOB. IIpupoaHbli ra3 U IOIMYyTHBIE
HedTsHbIe ra3el. HedTh u €€ npoucxoxaenue. Criocodbl nepepadoTKu HePTH:
NIEPEroHKa, KPEeKUHT (TepMHUECKHI, KaTaIUTUYEeCKUi), muponu3. [IpoayKTel
nepepaboTKu HePTH, UX MPUMEHEHHE B IPOMBIIUIEHHOCTH U B OBITY.

KaMmeHHbI# yronpe ¥ NpoayKThI €ro nepepadoTku

Kucnopoconepskaniiue opraHndeckie CoeTMHCHUS

3.1

IIpenenbHble  OAHOATOMHBIE CHUPTHL. MeETaHON ¥ 3TaHON: CTPOCHHE,
¢usnyeckue U XMMHUYECKUE CBOWCTBA (PEaKUUU C aKTUBHBIMH METaJlJIaMH,
raJJIoreHOBOJIOpO/IaMU, T'OpPEHME), NPUMEHEHHE. BonopoaHble CBSI3U MEXAy
MOJIEKYJIAMH CIIUPTOB. J[eMCTBUE METAHOJIA U 9TAHOJIA HA OpPraHU3M 4YEII0BEKA.
MHoroaromMHple  COUPTHl.  ODTWIEHIJIMKOAbL W  TJIMLEPUH: CTPOEHHUE,
¢usnyeckue M XHWMHUYECKHE CBOKMCTBAa (B3aMMOJEHCTBHE CO IIETOYHBIMU
MeTallJlaMH, KaueCTBEHHAs PEaKIMsl HA MHOIOaTOMHBIE CIIUPTHI). JlelicTBue Ha

OpraHu3M 4€JIOBCKaA. HpI/IMeHeHI/Ie MIMOCpUHA U STUJIICHTJIUKOJIA

3.2

@deHon: CTpOEHHE MOJEKYJbl, (QHU3NYecCKHe U XHWMHUYECKHe CBOICTBa.

Toxcuunocth penona. [Ipumenenue dpenona

3.3

AJIBI[CTI/I,Z[LI n KCTOHBI. () OpMAJIBACTU, alncCTalabACTU CTpOCHUC,
(I)I/ISI/I‘-IGCKI/IC u XUMHUYCCKUC CBOMCTBaA (peaKLII/II/I OKHUCJICHUA n

BOCCTAHOBJICHH A, KAUCCTBCHHBLIC pCaKI_[I/II/I), MOJIy4YCHUEC U IPUMCHCHUC

3.4

OaHOOCHOBHBIE MpefieNibHbIe KapOOHOBBIE KUCIOThl. MypaBbUHas U YKCYCHAs
KHUCJIOTBI: CTpOeHue, pu3nueckre u XuMUYECKHe CBOICTBa (CBOICTBA, o0mIMe
JUIA KJlacca KHCJIOT, peakuusi 3Tepu(UKaluu), MOJydeHUE U IpPHUMEHEHUE.
CreapuHOBasi Y OJIEMHOBash KHUCJIOTHl KaK TMPEACTAaBUTENM  BBICIIUX
KapOOHOBBIX KHCIOT. MplIa Kak COJM BBICIIMX KapOOHOBBIX KHCIOT, HX

MOIOIIIEE NEUCTBHE

3.5

CnoxHble 3¢uUpbl Kak NpPOM3BOAHBIE KapOOHOBBIX KHCIOT. ['maponus
cnokHbIX 3¢upoB. Kupel. [uapomus sxupoB. IlpumeHeHune KHUPOB.

buonorndeckas POJIb X KUPOB

3.6

VYrneBompl:  coctaB, Kiaccu(uKanMs ~— yriaeBogoB  (MOHO-, JU- H
nmoyimcaxapuasl). [Joko3a — TPOCTEMIINA MOHOCAaxXapua: OCOOCHHOCTH
CTPOCHUSI MOJICKYJIbI, (PU3UYECKHE U XUMHUYECKHNE CBOMCTBA (B3aUMOICHCTBIE
¢ ruapokcunom Menu(ll), oxucieHne aMMHayHBIM PACTBOPOM OKCHJA
cepedpa(l), BoccranoBnenne, OPOKEHHUE TIIOKO3bI), HAXOXKJICHUE B MPUPOJIE,
npuMeHeHue, Owonornyeckas poib. DorocuHTe3. DpyKTO3a KaK HU30MEP

rmoko3bl. Kpaxman u uesmnono3a Kak NpupoiHble mnonumepbl. CTpoeHue
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Kpaxmajia U LHOEJUII0JIO3bI. du3nyeckne U XUMHYSCKHE CBOMCTBA Kpaxmajia

(ruaponu3, KaueCTBEHHAS PEAKITUs C HOIOM)

A30Tco;[ep>1<amne OPraHu4CeCKNUEC COCANHCHUS

4.1

AMUHOKHCIIOTHI KaK aM(oTepHble OpraHnueckue coequHeHus. dusndeckue u
XMMHYECKHE CBOWCTBa aMMHOKUCIIOT (Ha IMpUMepe INIHIKMHA). buonorndeckoe

3HAYCHHUEC aMUHOKHCIIOT. HGHTI/II[BI

4.2

benkn kak IHpUpOAHBIE BBICOKOMOJIEKYISpPHbIE coequHeHus. IlepBuuHnasd,
BTOPUYHAS U TPETUYHAsI CTPYKTypa OenKoB. XMMHUYECKHE CBOWCTBA OEIKOB:

TUAPOJIN3, ICHATYpaIUsl, KAYeCTBEHHBIC PEaKIIUU Ha OCIKu

BricokoMonekymsipHbIe COeAMHEHUS

5.1

OCHOBHBIE TIOHSTHUS XUMHUU BBICOKOMOJEKYJISIPHBIX COEIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEPHU3ALMH, CPEIHSS
MoJieKyJisspHass Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISPHBIX

COCHI/IHGHI/Iﬁ — HNOJIMMEpHU3aluA U MOJIMKOHACHCAII A

5.2

DKCIepUMEHTANIbHBIE METO/bl M3y4YEHHUS BEIIECTB W HUX MpeBpalCHUI:
O3HaKOMJIEHHE ¢ oOpa3uaMu TMPUPOAHBIX U HUCKYCCTBEHHBIX BOJIOKOH,

I1acTMaccC, Kay4dyKoB. HonyquHe CUHTCTHUYCCKOI'o KaydyyKa U p€3MHbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAePKAHUS

TeopeTI/I‘leCKI/Ie OCHOBbI XUMHH

11

XuUMUYECKUH diieMeHT. AToM. Smpo aroma, H30TOMBL. DJIEKTPOHHAS
00osouka. DHEpreTUuecKre ypoBHH, MOAYPOBHHU. ATOMHBIE opOuTany, S-, p-,
d-anemenThl. OCOOCHHOCTH PpACHpEIC/ICHHs JJIEKTPOHOB MO OpOUTAISIM B
aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIIEKTPOHHAsI KOH(UTypaIus

aTOMOB

1.2

Ilepuognueckuit 3akoH u [lepuoanueckas cucremMa XUMHUYECKUX DJIEMEHTOB
A.N. MenneneeBa. CBs3p mnepuoanueckoro 3akoHa u Ilepumonnueckoit
CHUCTEMBI XUMHYECKUX 2y1eMeHTOB (.M. MeHeneeBa ¢ COBpeMEHHON Teopuen
CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUSI CBOMCTB XHUMHUUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB IO TPYIIaM U

nepuoaam. 3HaueHUE NEepruOoANYCCKOro 3aKOHa B pa3BUTUH HAYKHU

1.3

CtpoeHne BemecTBa. XUMHYECKas CBA3b. BUIAbl XUMHYECKOW CBSI3H
(koBaJICHTHAsI HETOJSIPHAsI W TOJSpHAs, WOHHAsA, MeTamudeckas). VoHBI:

KaTHOHBI U aHWOHBL. MeXaHW3Mbl 0Opa30BaHUsI KOBAJECHTHOM XWMHUUYECKON
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cBs3M (OOMEHHBIN U JOHOPHO-AaKIeNTOpHBIN ). BogoponHas cBs3b

1.4

BanentHocTh. DnekrpoorpunareabHocTh. CTENEHb OKUCIEHUS

1.5

BemectBa  MOJNEKyISipHOTO U HEMOJEKYJISIPHOTO CTPOEHHUA. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. [HMBl KPUCTAIMYECKUX  PEHIETOK.
3aBUCUMOCTh CBOMCTBAa BEHIECTB OT THUIA KPUCTAUIMYECKONW PEHIETKHU.
[Tonsitue o nucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMAHBIE PacTBOPHI.

MaccoBast 107151 BEIIeCTBa B pacTBOpE

1.6

Knaccudukarms HEOPraHUYECKUX COCIMHECHUM. Homenkiatypa

HCOPraHMYCCKHX BCIICCTB

1.7

Xumuueckas — peakuus. Knmaccuduxanmuss  XMUMHUYECKHMX — peakUuid B
HEOPraHMYECKOW M OpPraHWYEeCKOM XUMHHM. 3aKOH COXPAaHEHUS MaccChl
BEILIECTB, 3aKOH COXPAaHEHHs M TNPEBPALICHUS SHEPTHHM IPU XUMHYECKHUX

peaKImsIX

1.8

CKopocCThb peakinu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.9

OOpatumbie peakiuu. XUMHUYECKoe paBHOBecHe. MDaKTOphI, BIUSAIOINIME Ha

cocTosiHue xumudeckoro papHoBecus. [Ipunmun Jle [llarense

1.10

OnexrponmuTHueckas auccouuanys. CuibHble U ciaadble 3nekTpoauTsl. Cpena
BOJIHBIX pAacTBOPOB BEILECTB: KHCNIas, HEWTpaibHas, LienoudHas. Peakuun

HOHHOI0 OOMEHA

1.11

OKXHUCIINTEIIFHO-BOCCTAHOBHUTCIIBHEIC pC€aKknuu

Heoprannueckas xumus

2.1

Hemeramnbl.  Ilonoxenue HemeramioB B Ilepuomnueckonn  cucreme
xumMHudeckux aneMeHToB J[.1. MenneneeBa 1 0COOEHHOCTH CTPOSHHS aTOMOB.
Ou3nyecKnue CBOMCTBA HEMETAIIOB. AJIIOTPOIMS HEMETAUIOB (Ha MpUMepe

KHUCIIOpOJIa, cephl, hocdopa u yriaeposaa)

2.2

XUMHYECKHE CBOWCTBA BAXKHEHIIMX HEMETAUIOB (TaJOT€HOB, CEphI, a30Ta,
docdopa, yriaepoga W KPEMHHUS) U HUX COCOUHEHUU  (OKCHUJIOB,
KHCIIOPOJCONIEPKAIUX KHUCIIOT, BOJOPOIHBIX coeauHeHuit). I[lpuMenenue

BaXXHEUINIX HEMETAJIOB U UX COSIUHCHUN

2.3

Meramnel. [lonoxenue meramnoB B [lepuonnueckoil cucreMe XMMHYECKUX
sanementoB JI.M. MenneneeBa. OCOOEHHOCTH CTPOCHHSI AJIEKTPOHHBIX
obomouek aromMoB MeTauioB. OOmme (Qu3nyeckue CBOMCTBA METAJLIOB.

CnuiaBbl METAIOB. DJIEKTPOXUMHUYECKUM Psii HAMPSIKEHUN METAJIOB

2.4

XUMHYECKHE CBOWCTBA BAXKHEWIIMX METAJUIOB (HATpUM, Kadui, KalbIui,
MarHui, aJlOMAHUM, [IMHK, XPOM, JK€JI€30, MEIb) U UX coeauHeHui. Oomme

CIOCOObI MOTyYeHUs MeTaIoB. [IpruMeHeHne MeTaioB B ObITY U TEXHUKE
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I'eHeTmyeckass CBSA3b HCOPraHMYCCKUX  BCHICCTB, IMPUHAMICKAINIUX K

2.5

Pa3InYHBIM KJ1acCaM

3 XUMHUSA U KU3Hb

Ponp xumum B oOecriedeHUH SKOJOTUYECKOW, SHEPTeTHUYECKOM M TMHUIIEBOM
3.1 0e30MmacHOCTH, pa3BUTHM MeAulUHBL. [loHSATHE O Hay4yHBIX MeToJaxX

IIO3HAaHHUA BEIICCTB U XUMHNYCCKUX peaKuHﬁ

[IpencraBinenuss 00 OOMMX HAayyHBIX MOPUHLUMIAX [POMBIIUIEHHOTO
MIOJIY4ECHUS! BAXKHEUIINX BEIECTB. UEI0BEK B MUPE BEIECTB U MaTEPUAIIOB:
3.2 BAKHEUILINE CTPOUTEIIBHBIE MaTepHalbl, KOHCTPYKLIMOHHBIE MaTepHUalbl,
KpacKH, CTEKJIO, KEpaMHKa, MaTepuassl I JJICKTPOHUKU, HAHOMATEPHUAIIbL,

OpraHNYecKUe U MUHEpaJIbHbIC yI00pEeHUs

Xumus " 3J0POBbBEC YCJIOBCKA: IIpaBuJiIa HCIOJIb30BaHHA JICKAPCTBCHHBIX

3.3 npenapaToB, IMpaBmia OE30MacHOrO HCIOJIb30BAHUS TPENapaToB OBITOBOM

XUMHU B HOBCC,I[HCBHOﬁ KU3HHU

[JOKYMEHT MOZAMNWCAH 3NEKTPOHHOWM MNOANMUCHIO

MYHULUNAJIbHOE BIOAXETHOE OBLLIEOBPA3OBATEJIbHOE 03.11.26 13:51 (MSK) Ceptudukar E358390D60BE3AF88§9CC22294455D60
YYPEXXAEHMUE "CPEAHSAA OBLLLEOBEPA30BATEJ/IbHAS LLIKOJIA N23 C

KPbIMCKOTATAPCKWM AA3bIKOM OBYYEHUA" FOPOJA CYOAKA

PECNYBJINKW KPbIM, Canaxanvnosa ®epuae MbpanmoBHa, AnpekTop




