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HHOACHUTEJBHASA 3AIIMCKA

[IporpamMa 1O XUMUM Ha YPOBHE CpeIHEro ooOiero o0pa3oBaHUs
pazpaborana Ha ocHoBe DeaepasibHOrO 3aKoHa OT 29.12.2012 No 273-03 «O06
obpazoBanuu B Poccuiickoit dDenepanuuy», TpeOOBaHUN K pe3yibTaram
OoCBOCHHS (eaepanbHOll 00pa30BaTEIbLHON MPOTPaMMBI  CPEIHETO OOIIEeTOo
obpazoBanust  (DPOIlI  COO), npencraBineHHblx B DeaepalibHOM
rocyJiapctBeHHOM oOpa3oBarenbHOM craHnapre COO, ¢ yuérom Konueniuu
mpenojaBaHus  y4eOHOro  mpenMera «XuMHS» B 00pa30oBaTeIbHBIX
OpraHU3aAUAX Poccuiickoiu denepanuu, peanu3yrommx OCHOBHEIE
00pa3oBaTeIbHbBIEC MPOTPAMMBI, U OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bocnutanuss B Poccuiickoii @Penepauuu Ha 1nepuon g0 2025 roman
(Pacnopsxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0JI0B K pa3pabOTKe MPOrpaMMbl MO XUMUHU, K OIMPEACIICHUIO
oOmieil crpaTteruu OOydYEeHHS, BOCHUTAHUS U PA3BUTUS  OOyYAIOUIUXCS
cpeacTBaMHu y4yeOHOTO Tpeamera «Xumus» s 10—11 kimaccoB Ha 0a3zoBOM
YPOBHE  COCTaBWJIM  KOHIenTyainbHble monoxenus @OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1I€JIeH, COJEp)KaHUsl, pPE3yJbTaTOB OOY4YeHUs U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.

XUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
00111€00pa30BaTEIbHON OpraHu3alliy, SBISETCS HEOThEMJIEMON YacThl0 HUX
oOpazoBaHHOCTH. OHO CIYXKUT 3aBEpIIAIONIMM HTAllOM peaju3alii Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XHMHYECKOro O0Opa3oBaHMs. OTU IIEHHOCTH KacaroTCs
MO3HAHUSI 3aKOHOB MPUPOJBI, (POPMUPOBAHMS MHUPOBO33PECHUS U  OOIIEH
KYJbTYphl YEJIOBEKa, a TaKXKE HKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U MIPUPOJHOM cpefe. Peanusyercsa xumMmuueckoe oOpa3oBaHue
oOydJarommxcsi Ha YpPOBHE CpeAaHero oOmero o0pa3oBaHUs CpEACTBAMU
y4eOHOro mpeaMeTa «XUMHS», COAEpKaHUE U TOCTPOCHUE KOTOPOTO
OTIPE/ICNICHbl B MPOrpaMMe MO XUMHUHU C YUYETOM CHenuPUKU HAyKU XUMUH, €€
3HAUYEHUS B TTO3HAHUU MIPUPOIBI U B MATEPUATILHOM )XKM3HU O0IECTBA, a TAKKE C
y4€ToM OOIMX TeJie ¥ TPUHIMIIOB, XapaKTEPHU3YIOUIUX COBPEMEHHOE
COCTOSIHME€ CHCTEMBbI cpeAHero obmiero obOpasoBanusi B Poccuiickoit
denepanuu.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPaeT 0COOYIO pPOJib B
COBPEMEHHOM IMBWJIM3AIIMM, B CO3JIaHUM HOBOW 0a3bl MaTepUalbHOMN
KyJabTypbl. OHa BHOCUT CBOM BKJIaJ B (OPMHUPOBAHHE PAIMOHAIBEHOTO
HAy4YHOTO MBIIUICHUS, B  CO3JaHUE IIEJOCTHOTO MPEACTAaBICHUS 00
OKpYXXalollleM MHpEe KaKk O €JIUMHCTBE TMPUPOALI M YEJIOBEKa, KOTOPOE
dbopMupyeTCsT B XMMHUHM Ha OCHOBE IIOHMMAaHHWS BEIIECTBEHHOTO COCTaBa
OKpY>KaloIller0 MUPA, OCO3HAHUS B3aUMOCBSI3H MEXK]y CTPOCHHEM BELIECTB, UX
CBOMCTBAMHU U BO3MOXKHBIMU 00JIACTSIMU IPUMEHEHUSI.

TecHO B3aUMOJIEUCTBYS C JIPYTMMH €CTECTBEHHBIMU HayKaMH, XUMUS
cTaja HEOThEMJIEMOM YacThI0 MHUPOBOM KYJIbTYpPhl, HEOOXOAUMBIM YCIOBUEM
YCIENTHOTO TPyAa W XKU3HHU KaxaAoro ujeHa oOmiecTBa. CoBpeMeHHas XUMUS
KaK HayKa CO3MJaTelibHasi, KaK HayKa BBICOKMX TEXHOJIOTMI HamlpaBj€HA Ha
peuieHre ra00ABHBIX MPOOJIEM YCTOWUYMBOTO Pa3BUTHSI 4YEJIOBEYECTBA —
CBIPHEBOM, DHEPreTUYECKOM, TMHUIIEBON, DKOJOTMYECKOM O€30MacHOCTH U
OXpaHbI 3/I0POBBSI.

B cootBeTcTBUMM C OOmMMMH TENSMA W TPUHIUIIAMHA CPEIHETO OOIIETOo
oOpazoBanus cojepkanue npenmera «Xumus» (10-11 xmaccel, 0a30BbIi



YPOBEHb M3YUYEHHS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO
MOJATOTOBKY  OOydYalomuxcs,  HEOOXOAMMYIO  HUM Uil BBIPAOOTKU
MHUPOBO33PEHYECKNX OPUEHTUPOB, YCIICIIHOTO BKJIIOUEHUS B KU3Hb COLIMYMa,
OpOJOJDKEHUsT 00pa3oBaHMs B Pa3IMYHBIX OOJACTSAX, HE CBS3aHHBIX
HETIOCPEACTBEHHO C XUMMEM.

OCTABJSIIONTUMHU TIpEAMETa «XUMHUS» SIBISIOTCS 0a30BbIE KYpPCHI —
«Oprannueckas xumuss» U «OOIIasi U HeOpraHUYECKass XUMUSD, OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUS KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKWu:
CUCTEMa 3HaHUH M0 HEOPTraHWYECKON XUMUU (C BKIIOYEHUEM 3HAHUM U3 oOLIei
XUMUH) U OpraHudeckoil xumuu. @opMupoBaHUE JaHHOW CUCTEMbl 3HAHUMN MPU
M3YYEHUH TpeaMeTra o0ecrneynBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUI XUMUHU.

CrtpykTypa conepkanusi KypcoB — «Opranudeckass xumusi» u «O01mas u
HEOpraHu4ecKkas XuMus» cHOpMHUpPOBaHA B MPOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOTO IMOAXOJAa K H3YYEHHIO Y4YeOHOro Marepuasa M OO0yCIIOBIEHA
UCTOPUYECKHM OOOCHOBAHHBIM  Pa3BUTHEM 3HAHUM HA  ONPEACIEHHBIX
TEOPETUYECKNX YpPOBHSIX. Tak, B Kypce OpraHMYECKOM XWUMHH BEIECTBA
paccMaTpHUBAIOTCSl HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPTaHUYECKHUX
COCAMHEHUW, a TAaKK€ HAa YPOBHE CTEPEOXMMHYECKHX U DBIECKTPOHHBIX
MPEACTABICHU O CTpoeHuu BemiecTB. CBeAeHUs 00 H3y4yaeMbIX B Kypce
BEIIECTBAX [JAIOTCA B Pa3BUTHM — OT YIJIEBOAOPOIOB IO CIOXHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIUHEHMH. B Kypce opraHmdyeckod XuMUU
MOJIy4arOT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUsI TEPBOHAYAJIBHBIC TMPEJCTABICHUS O XUMHUYECKON CBS3W,
KJIacCU(UKAIIMOHHBIX MPU3HAKaX BEIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT
UX CTPOCHMS, O XUMUYECKON PEaKiInu.

[Tong HOBBIM yrinom 3peHus B mpeameTe «XUMUs» 0a30BOTO YPOBHS
paccMaTpuBaeTCs W3YYEHHBI Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
TEOPETUYECKH MaTepuan M (AKTOJOTMYECKUE CBEIEHHS O BEIIECTBaX U
XUMUUYeCKoM peakuuu. Tak, B 4acTHOCTH, B Kypce «OO01as u HeopraHudeckas
XUMUSD» O00YyYaloImUMCs TPEAOCTaBIAECTCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
NEpPUOANYECKOTO 3aKOHAa C OOIETEOPEeTHUYECKHMX U METOIOJOTHYECKHX
MO3UIUH, TIIy0XKe MOHSATh UCTOPUUECKOE U3MEHEHHE (PYHKIMM ATOTO 3aKOHA —
oT 00o0MIaromel 10 OOBACHSIONIECH U MPOTHO3UPYIOIEH.

Enunas cucremMa 3HaHMH O BaXXHEMIIMX BEIIECTBAaX, HX COCTaBe,
CTPOCHUH, CBOWCTBAaX W MPUMEHEHUHU, & TAKKE O XMMHUYECKUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHus AomnojHgeTrcs B kKypcax 10 m 11
KJIACCOB DJIEMEHTAMM COJCpP)KaHMS, HMECIOIIUMH KYJbTYPOJOTHYECKUM U
NPUKJIAJHON XapakTep. DTH 3HaHUSI CIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBSI3U
XUMUHU C JPYyTUMU HayKaMH, PacKpblBalOT €€ poJib B IO3HABATEIbHOW U
MPAKTUYECKON JIEATETLHOCTH YEeJIOBEKA, CIOCOOCTBYIOT BOCITIMTAHUIO YBAXKEHU S
K MpOIECCy TBOpPYECTBA B 00JACTH TEOPUM U TMPAKTUYECKUX TMPHUIOKCHUIN
XUMUH, TIOMOTAIOT BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX IpoOJieMax, CBS3aHHBIX C XUMUEH, KPUTHUYECKU
OCMBICTTUBATh HWH(MOPMAITMI0O W TPUMEHITH €€ I TOMOJHCHHS 3HAHUH,
pElIEHUs] MHTEJUIEKTYalbHbIX M 3KCIEPUMEHTAIBHBIX HCCIIEI0BATENbCKUX
3amad. B menom coaepkanuve yueOHOro mpeamera «XuMus» JaHHOTO YpPOBHS
U3y4YeHUS]  OPUEHTUPOBaHO  Ha  (GOpMHpOBaHME Yy  OOyYarolIUXCs
MHUPOBO33PEHYECKON OCHOBBI JJIsi TOHUMAaHUST (HUIIOCOPCKUX UACH, TaKUX Kak:
MaTepualibHOE €IMHCTBO HEOPraHWYECKOr0 M  OPraHMYecKoro Mupa,
00yCJIOBJIEHHOCTh CBOMCTB BEUIECTB UX COCTABOM M CTPOCHHEM, IT03HABAEMOCTb



MPUPOJIHBIX SBJICHUN MYTEM IKCIEPUMEHTA U PEIICHUS MPOTUBOPEUUN MEKITY
HOBBIMH (haKTaMH B TCOPETHUICCKUMU TIPEANIOCHUIKAMHU, OCO3HAHKUE POJIH XUMUHU
B pEUICHUH OHKOJOTMYECKUX TMpoOJeM, a Takxke MpoodiieM cOepexeHus
HSHEPreTUYECKUX PECYpPCOB, CBIPhS, CO3JaHUSI HOBBIX TEXHOJOTUH U
MaTEpHUAJIOB.

B miaHe pemeHuss 3amady  BOCHUTAHUSA, Pa3BUTHS W COLMAIA3ALUU
oOyyJaroumxcsi MpUHAThIE MPOTrPaMMON MO XUMHUHU TMOIXOJbl K ONPEIEICHHUIO
collepKaHUsI W TIOCTPOEHHUs TMpeAMeTa NpeaycMaTpuBalOT (OpMUPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBUI, HMEIONIMX 0a30BO€ 3HAYEHUE s
pPa3IMYHBIX BHJAOB JIEATEIBHOCTH: pEIIeHUs MpoOjeM, TMOUCKa, aHalu3a |
o0paboTkn  wH(pOpMAIUK, HEOOXOAWUMBIX JJIi MPUOOPETEHUS  OIbITa
PAKTUYECKON U MCCIIEIOBATEIbCKON JIEATEIbHOCTH, 3aHUMAIONICH BajKHOE
MECTO B IMO3HAHUU XUMUH.

B mpaktuke mnpenojaBaHus XMMUM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUs, TaK M Ha YPOBHE CpeaHEro oO0uero o0pa3oBaHus, MOpH
ONPENCIICHUN COAEPKATENBHON XapaKTEepUCTHUKUA WEIEH HM3y4YeHUs NIpeaMeTa
HAIlPaBJIICHHUEM TIEPBOCTEIIEHHOW 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS
dbopMHpOBaHHE OCHOB XHWMHMYECKOW HAayKh Kak OOJIaCTHU COBPEMEHHOTO
€CTECTBO3HAHHUS, IMPAKTHYECKOW JEATETbHOCTH YEJIOBEKa U KaK OJHOro W3
KOMIIOHEHTOB MHPOBOW KyJNbTypbl. C METOAMYECKOM TOYKH 3PEHUS TaKOU
NOAXOJ K OINPEACICHUIO LEJIe H3y4eHUs TMpeaMeTa SBISETCS BIIOJHE
OMPABJIAHHBIM.

CoriacHO JaHHOW TOYKE 3pPEHMS TJIABHBIMU LIEJIAMH M3YYECHHs IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 -11 ku1.) sBIISTFOTCSE:

e (QopMupoBaHUE CHUCTEMbl XHUMHYECKUX 3HAHUWA Kak BaKHEUIlEH
COCTABJISIIOLIEH E€CTECTBEHHO-HAYYHON KapTUHBI MHpPAa, B OCHOBE
KOTOpPOHM JIeKaT KIIIOUEBbIC TMOHATHA, (yHIAMEHTAIbHBIC 3aKOHBI U
TEOPUU XHMHUHU, OCBOCHHUE S3bIKA HAyKH, YCBOCHHE M TIOHUMaHUE
CYIIHOCTH JOCTYIHBIX OOOOIIEHUM MHPOBO33PEHUYECKOT0 XapakTepa,
03HAaKOMJIEHUE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHUS,

* (QopmupoBaHre U pa3BUTHE TMPEACTABICHUN O HAYYHBIX METOAaX
MO3HAHUS BEIIECTB M XUMHYECKUX pEaKIHil, HEOOXOIUMBIX s
OpUOOpPETeHUs] yYMEHUW OPHEHTHPOBATHCI B MHpPE BEIIECTB U
XUMUYECKUX SIBIICHUM, UMEIOIIMX MECTO B MPUPOJE, B MPAKTUYECKOU U
MMOBCEIHEBHOM JKH3HH;

®* pa3BUTHE YMEHUH U CIOCOOOB  JEATEIBHOCTH, CBSI3aHHBIX C
HaOMIOZICHUEM W OOBSICHEHHWEM  XHMHYECKOTO  JKCIEPHUMEHTA,
coOro/IeHreM TMpaBuil 6€30MacHOT0 OOpaIeHUs C BEIIECTBAMH.

Hapsiny ¢ »sTuM, coxep:kaTenbHas XapaKTepUCTUKA LieJied W 3a1ay
W3YUYEHHUsI TIpeMeTa B MporpamMMme Mo XMMUU YTOYHEHAa M CKOPPEKTHUPOBaHa B
COOTBETCTBUM C HOBBIMH TNPUOPUTETAMH B CHCTEME CPEAHEro OOLIEro
oOpazoBanusi. CerojHsi B MPENoJaBaHUN XUMHH B OOJBINCH CTETIEHH OTHAETCS
MPEANOYTEHUE  MPAKTUYECKOW  KOMIIOHEHTE  COJAEpXkKaHUus  OOydeHus,
OPUEHTHPOBAaHHOM Ha MOJATOTOBKY BBIMYCKHUKA 00IIe00pa3oBaTebHON
OpraHu3alliy, BIAJACIONIET0 HE HaO0OpoM 3HaHMM, a (QYHKIHOHAJIBLHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0aMHU U YMEHHUSIMU aKTHBHOTO TIOJTYYCHHS 3HAHUN
Y IPUMEHEHUS UX B PEAbHOM KU3HU I PEUICHUS MPAKTUYECKHUX 3a7a4.

B cBs3u ¢ 3TUM Tipu u3ydeHUU TpeameTa «XuMHUs» JOMUHHUPYIOIIEe
3HaUYEHUE MPUOOPETAIOT TAKKUE LIENU U 33a]]a4H, KaK:

aganTanus oOydYaromMxcsi K YCJIOBHUSIM JHUHAMUYHO Pa3BUBAIOLIETOCS
Mupa, (OpPMHpPOBAHWE WHTEIUIEKTYaIbHO PAa3BUTON JMYHOCTH, TOTOBOM K



caMo00pa3oBaHUIO,  COTPYAHMYECTBY,  CAMOCTOSITENIFHOMY  TPUHSITHIO
TPaMOTHBIX PEUICHHH B KOHKPETHBIX JKM3HEHHBIX CHUTYallUsAX, CBSI3aHHBIX C
BEIIIECTBAMHU U UX IPUMEHEHHUEM;

dopmupoBaHue y 0OydYaromMxcsl KIIIOYEBBIX HAaBBIKOB (KIIOUEBBIX
KOMIIETEHIINI), UMEIOIINX YHHUBEPCATbHOE 3HAYCHHE JISl Pa3IUYHBIX BUIOB
NEATEIBPHOCTH: PEIICHWS MpoOJieM, TIOWCKa, aHam3a ©  00paboTKu
uHbopMaIui, HEOOXOJUMBIX [JIsi TPUOOPETEHHsS] OIbITa JIESTeNIbHOCTH,
KOTOpas 3aHMMAET Ba)KHOE MECTO B MO3HAHMM XUMHH, a TaKXKE ISl OLEHKU C
MO3UIIMKA DKOJIOTUUECKOW O€30MacHOCTH XapaKTepa BIMSHHUS BEHIECTB U
XUMHUYECKUX MPOIIECCOB HAa OPTaHU3M YEJIOBEKA U IPUPOIHYIO CPEAdY;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN 00ydYarImMXCcsa: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh
HOBBIE€ 3HAHUS 1O XMMHHM B COOTBETCTBUHU C JKU3HEHHBIMH MOTPEOHOCTIMH,
WCIIOJIb30BaTh COBpPEMEHHBbIE HH(POPMAIIMOHHBIE TEXHOJOTHH JUIS TOWCKA U
aHanu3a y4yeOHOM W HAyYHO-NOMYJSIPHOM HWH(POPMALMK  XUMHUYECKOTO
COJICpKAHUS;

(¢opMupoBaHue U pa3BUTHE Yy OOYy4YalOIUXCS acCOIMATUBHOIO U
JIOTUYECKOr0 MBIIUICHHs, HaOJII0JaTeIbHOCTH, COOPaHHOCTH, aKKYpaTHOCTH,
KOTOphIE OCOOCHHO HEOOXOJWMBI, B YACTHOCTH, MPHU I[JIAHUPOBAHUU U
MPOBEJICHUN XUMUYIECKOTO IKCIIEPUMEHTA;

BOCIIMTAHHWE Yy OOydarommxcsi YOeXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HaNpaBJIE€HHOCTU XUMHUHU, €€ BaXKHOM pOJIM B PELICHUM TINOOATBHBIX IpoOiieM
paIMOHAIBHOTO MPUPOOIIOIH30BAHMSI, TIOTIOJIHEHHUSI SHEPTETUIECKIX PECYpPCOB
M COXpaHEHHsA TMPHUPOJHOTO DPABHOBECHUSA, OCO3HAHUA HEOOXOIUMOCTU
OepeXHOTO OTHOIIEHUS K TPHPOJE M CBOEMY 3/J0pPOBBIO, a TakKke
NpUOOpPETEHHs] OIbITa HCIOJIB30BAHUS TOMYYEHHBIX 3HAHUM ISl TPUHATUS
IPaMOTHBIX PEIICHUI B CUTYallUsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yueOHOM muiane cpegHero oOmiero oOpa3oBaHUsS MNPEIMET «XUMUDY
06a30BOr0 ypOBHS BXOAWT B COCTaB mpeaMeTHoi obnactu «EctecTBeHHO-
Hay4YHbIE IPEIMETHI».

OOmiee yMcno 4yacoB, OTBEAEHHBIX JUISI M3yUEHHUS XMMHH, Ha 0a30BOM
YPOBHE CpeaHEero 001Iero oopa3oBanus, cocTaBiseT 68 yacos: B 10 kmacce — 34
yaca (1 gac B Hegento), B 11 kinacce — 34 yaca (1 yac B Hezeno).



COIEPKXAHUE OBYYEHMUSA
10 KJTACC
OPT'AHNYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKOM XUMHUHU

[IpenMeTr opraHn4ecKOr XUMHUH: €€ BOBHUKHOBEHHE, PA3BUTHE U 3HAYCHUE
B ITOJIYYECHHH HOBBIX BEIIECTB U MATEPHUAIOB. T€OpPHUS CTPOCHHSI OPraHUYECKUX
coennHeHnii A. M. bytnepoBa, €€ oCHOBHbIe MoOJOkeHUS. CTpPyKTypHbIE
dbopMyIIBI OPTaHUYECKHUX BEIIECTB. | oMoorwsi, n3omMepusi. XUMUIECKasl CBA3h
B OPTAHUYECKUX COCAUHEHUSIX — OAUHAPHBIE U KPATHBIE CBS3U.

[IpencraBienue 0 KJ1accuukanuu OpraHWYECKUX  BEILECTB.
HomMmenknaTypa opraHuuecKux COSAMHEHUM (CUCTEMaTUUeCKas) U TPUBUAIIbHbBIC
Ha3BaHUs BAKHEUIIUX MPEICTABUTEIIEH KJIACCOB OPTAHUYECKUX BEIIECTB.

DKCIepUMEHTaIbHBIE METOJbl M3Y4YEHHUs BEIIECTB M UX MPEBPAIICHUI:
O3HAaKOMJICHHE C 00pa3llaMu OpPraHMYeCKHX BEIIECTB M MaTepuajaMud Ha UX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ OPraHMYECKHX BEIIEeCTB, HAOJIOJEHUE U
ONMCAHUE JEMOHCTPAIMOHHBIX OMNBITOB MO MPEBPAICHUID OPraHUYECKUX
BEIIIECTB MIPU HarpeBaHuu (IJIaBJIeHHE, O0YTIIMBaHUE U TOPEHUE).

YriaeBogopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUU pAn. MeTtaH U 3TaH —
IpOCTEUIINE MPEACTABUTENN aJKaHOB: (PM3MYECKUE U XMMHYECKUE CBOWMCTBA
(peakiuu 3aMellleHWsT U TOpPEHHUs), HaXOXKJACHHE B MPUPOJE, TMOIyYCHUE U
MIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUIN PAZl. DTUIICH U TPONUJIEH
— TPOCTEUIITNE TPEICTABUTENN aJTKEHOB: (DU3NYECKUE U XMMUYECKHUE CBOMCTBA
(peakuu TUIPUPOBAHUSA, TaAJIOTCHUPOBAaHMS, THUIpATallUd, OKHUCICHHUS U
MOoJIMMEpHU3aIluu ), OJyYeHUE U IPUMEHEHUE.

Ankaauensl: Oytanuen-1,3 u metunoyraauen-1,3: crpoeHue, BaKHEUIIME
XUMHUYECKUE CBOMCTBA (peaxuus MOJIMMEPU3ALINN ). [Tonyuenue
CUHTETHYECKOTO KayuyyKa 1 PE3UHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUU PsI.
ALleTWIIEH — TMPOCTEMIIMM TPEICTABUTENL AJKUHOB: COCTaB, CTPOEHHUE,
dbu3uyeckue W XMMHYECKHME  CBOMCTBA  (peakuuu  TUIPUPOBAHUS,
raJIOTeHUPOBAHMUSI, TUAPATALIUU, TOPEHUS ), IOTyUYEeHHUE U TPUMEHEHUE.

Apensl. benzoun: coctas, cTpoeHue, GU3NUYECKHUE U XUMHYECKUE CBOMCTBA
(peakuuu TaJOTEHUPOBAHUS W HUTPOBAHUA), IOJYyYCHHE U MPUMEHEHUE.
Tonyon: cocmae, cmpoenue, ¢huzuueckue u Xumuyeckue ceolucmea (peaxyuu
2ANI02eHUPOBAHUSL U HUMPOBAHUS), NOJYyYeHue u npumeneHue. TOKCUIHOCTH
apeHoB. ['eHeTHYecKasi CBA3b MEXKIY YIJIEBOJAOPOJAMHU, MPUHAIIEKAIUMUA K
Pa3JIMYHBIM KJIaCCaM.

IIpupoaHbIE UCTOYHUKM YIeBOAOPOAOB. [IpUpoaHBIM Ta3 U IOIyTHBIE
HedTauble Ta3pl. HedTh u €€ mpoucxoxaenue. CnocoOsl nepepaboTku HEPTH:
MEPEroHKa, KPEKUHT (TEPMUUYECKUH, KaTaaTuTU4yecKuil), nuponus. [IpomykTsl
nepepaboTku HEPTH, MX TNPUMEHEHHE B TMPOMBIIUIICHHOCTH W B  OBITY.
KameHnHbIii yroJib ¥ MIPOAYKTHI €T0 TepepadboTKHU.

DKCIepUMEHTaIbHBIE METOJbl M3Y4YEHHUS BEIIECTB UM UX MPEBPAIICHUI:
O3HAaKOMJIEHHWE C 00pa3lamMu IJJaCTMAcCC, Kay4yyKOB W PE3UHBI, KOJUIEKIUU
«Hedtp» u «VYromp», MoAenupoBaHUE MOJEKYJ] YIJIEBOAOPOJIOB U



raJIOTeHONPON3BOIHBIX, TPOBEICHUE NPAKTUYECKOW pabOoThl: MOIy4YEeHUE
ATWJICHA U U3YyYE€HUE €T0 CBOMCTB.

Pacuérurlie 3amaumn.

Boluucienuss mo ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00BEMA,
KOJIMYECTBA HCXOJHOTO BEUIECTBA WJM MPOAYKTAa PEAKUHUH [0 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOJHBIX BEIIECTB WJIM IMPOJYKTOB
peaKium).

Kucsiopoacoaep:kamue opranuyeckue coeJMHCHUsI

[IpenenbHble OQHOATOMHBIE CHUPTHI. METaHOI W H3TAHOJ: CTPOCHHUE,
dusznueckue MU XMMHUYECKHME CBOMCTBA (peakiuy C aKTUBHBIMM MeETaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOPEHUE), MpUMEHEeHHe. BoaopoaHbie CBSI3UM MEXKIY
MOJIEKYJIaMH CIIUPTOB. J[elicTBHE METaHOJa U 3TaHOJa Ha OPTraHU3M YeJIOBEKa.

MHOroaTroMHbl€ CIHUPTHI. OTWICHIJIMKOIb W TJIULUEPUH: CTPOEHUE,
¢usznyeckue M XUMHUYECKHE CBOWCTBA (B3aUMOACHMCTBHE CO IIEIOYHBIMU
MeTajllaMH, KaueCTBEHHAsl peaklis Ha MHOTOATOMHbIE cupThl). JleiicTBue Ha
opraHusM yesnoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

®deHOoM: CTPOCHHE MOJIEKYJbl, (U3UYECKHME M XHUMHYECKHUE CBOWCTBA.
TokcuuHocTh (penosa. [lpumenenue denomna.

Anpperunpl U kemownwvl. DopmanblIerui,, aueTAIBIAETHII. CTPOCHHUE,
busnueckue U XMMHUYECKUE CBOMCTBA (PEaKIIMK OKUCICHHS] U BOCCTAHOBJICHHUSI,
KaueCTBEHHBIE PEAKIUH), TOJTYyUYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeleNibHbIE KapOOHOBBIE KHUCJIOTH. MypaBbUHAs U
YKCYCHasl KUCJIOThI: CTpOeHuE, (PU3NUYECKUE U XMMUYECKHE CBOKCTBA (CBOIMCTBA,
o0mme s Kiacca KUCIOT, peakuus dSTepuuKanuu), TMOJy4YeHHE U
npuMeHeHne. CteapruHOBasi U OJICMHOBAs! KUCJIOTHI KaK MPEACTaBUTENN BBICIINX
KapOOHOBBIX KHCJIOT. MpIja Kak COJIM BBICHIMX KapOOHOBBIX KHCIJIOT, HX
MOIOIIIEE IEUCTBHUE.

Cnoxsble >QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['mapoinus
cnoxHbIX 3¢pupoB. Kupsl. [mapomus xupoB. [lpuMeHeHue KupoOB.
buonornueckas poJb :KUPOB.

VYrneBoabl: cocTaB, KiaccuuKanMs — yriaeBoloB  (MOHO-, JAU- W
nonucaxapuabl). [roko3a — TpocTeHIMi MOHOcaxapul: OCOOEHHOCTU
CTPOEHHUS MOJIEKYJIbl, (PU3MUECKUE U XUMUYECKHUE CBOICTBA (B3aUMOICHCTBHE C
ruapokcusiom meau(Il), okuciaenne ammuadyHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHUE TJIFOKO3bI), HAXOKJIECHUE B MPUPOJE, IPUMEHEHHE,
ounonoruyeckas poisib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemntono3a kKak npupoaHbie noaumepsl. CTpoeHue Kpaxmaia u
HeJuoNIo3bl.  Pu3NyUeckre M XUMHUYECKHME CBOMCTBA Kpaxmayia (THUApPOIH3,
KAueCTBEHHAs PEaKIUs C HOJOM).

OKCIEpUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB U UX MPEBPAIICHUI:
npoBe/ieHne, HaOJI0/IEHUEe U ONMUCAaHUE JIEMOHCTPAIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbIE PEAKLIUUA OJHOATOMHBIX CIUPTOB (OKUCIEHUE ITAHOJA
okcusoM meau(Il)), MHOroaTOMHBIX CIHPTOB (B3aUMOJEHCTBHUE TIUIEPUHA C
rugpokcugom menu(Il)), ampaeruaoB (OKHCIEHHME aMMHUAYHBIM pPacTBOPOM
okcuna cepedbpa(l) m rumpoxcuaom menu(ll), B3aummoneicTBHE Kpaxmala c
MOJIOM), TMPOBEACHUE MPAKTUYECKOW pabOThl: CBOMCTBAa pacTBOpa YKCYCHOH
KUCJIOTHI.

Pacuérnblie 3agaum.

Bbluucienuss 1mo ypaBHEHUIO XUMHUYECKON peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IMPOJAYKTAa PEAKLHH MO H3BECTHBIM




Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOJHBIX BELIECTB WJIH IPOIYKTOB
pEeaKIuH).

A30TcozepxKalme OpraHn4eCKue COeIMHEHHUS.

AMMHOKHCIIOTBI ~ Kak  aM(oTepHble  OpraHMYECKUE  COCAMHECHUS.
du3nyueckre U XUMUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha MpUMEpPE TIUIMHA).
buonornyeckoe 3HaueHne aMUHOKUCIOT. [lenTupl.

benku kak mpupojHbIE BBICOKOMOJEKYJSIpHbIE coenuHeHud. [lepBruuHas,
BTOpUYHAA U TPETUYHAs CTPYKTypa OENKOB. XHMMHUYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATYpALlMs], KAYECTBEHHBIC PEAKIIMK Ha OCJIKU.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHs BEIIECTB M HX IPEBPALLICHUIL:
HaAOIIIO/IEHUE M OMUCAHHUE JIEMOHCTPAIIMOHHBIX OIMBITOB: JIEHATypalus OeIKOB
IIPY HAarpEBaHWUH, IBETHBIE PEAKIIUU OEIJIKOB.

BbicokoMouieKkyJ/IsipHbIE COeIMHECHHS

OCHOBHBIE TOHATHS XMMHHM  BBICOKOMOJIEKYJISIPHBIX  COCIMHEHMIA:
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb IOJMMEPU3ALMH, CPEIHSISA
MoOJIeKyJispHass Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHHUI — IOJIMMEPU3ALINS U TTOJTUKOHACHCAIIHS.

OKCIEpUMEHTAIBHBIE METOABl M3YyYEHHs BEUIECTB U WX IPEBPAILCHHI:
O3HaKOMJIEHHE C O00pa3lamMM TPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH,
I1ACTMAcC, Kay4yKOB.

MexnpeaMeTHBbIE CBA3H.

Peasmzannss MeXNpeIMETHBIX CBA3CH NPU H3YYCHUH OPTaHUYECKOU
xumMuu B 10 KJacce OCYILECTBIISIETCS Yepe3 HCIOJIb30BaHUE KakK OOIUX
€CTECTBEHHO-HAYYHbIX NOHATHH, TaK W TOHITHUM, SBIIOIIMXCA CUCTEMHBIMU
JUISL OTAENBHBIX MPEIMETOB €ECTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmure ecTeCTBEHHO-HAyYHbIE TMOHATHA: SBJICHHE, HAy4dHbId (axT,
TUI0TE3a, 3aKOH, TEOPHs, aHalM3, CUHTE3, Kiaccu(ukanus, NepHUOIUYHOCTD,
Ha0I0eHUE, U3MEPEHHUE, IKCIEPUMEHT, MOJEIMPOBAHUE.

@duznuka: wmarepus, DSHEpPrus, wmacca, aToM, OJJIEKTPOH, MOJIEKyJa,
SHEPreTUUECKU YPOBEHb, BELIECTBO, TENO, OOBEM, arperaTHoe€ COCTOSHHE
BELIECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knertka, opranusm, ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
(doTocuHTE3, OMOJOrMYECKH aKTHBHBIE BelecTBa (OENIKW, YIiIeBOJbI, KUPBHI,
(bepMeHThI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOJbI, TOJE3HBIE HCKOIAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHonOrUsA: TUIIEBbIE MPOIYKTHI, OCHOBBI PAILMOHAIBLHOTO MHUTAHMUS,
MOIOILME CPENCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE IMpenapaTsl, MaTepHabl
13 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XMMUM

XUMUYECKHN dieMEHT. AToM. Snpo aroma, H30TONBL. JIEKTPOHHAA
000J109Ka. DHEPreTUIEeCKUEe YPOBHH, TIOyPOBHU. ATOMHBIE OpOuTay, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipe/ieieHHs JIEKTPOHOB M0 OPOUTAIISIM B aToMax
AIIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpaIusi aTOMOB.

ITepuomnueckuit 3akoH u Ilepuoguueckas cucremMa XUMHUYECKHX
snemeHTtoB [[. WM. MenneneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA H



Ilepnogmyeckorr cucteMbl xumMudeckux anemeHToB J[. M. Menneneesa c
COBPEMEHHOW TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M 0OpazyeMbIX UMM MPOCTBHIX M CIIOKHBIX
BEILIECTB [0 TpyINIlaM W MNEpHOoJaM. 3HAUEHUE NEPHUOJUYECKOTO 3aKOHAa B
Pa3BUTHUU HAYKH.

CrpoeHue BemiecTBa. XHUMHUYECKas CBSI3b. BUABI XUMUYECKOW CBSI3U
(KoBaJieHTHAasl HEMOJSIpHAs U TMOJISIpHAs, MOHHAs, MeTajunueckas). MexaHu3Mbl
0o0pa3oBaHMsI KOBAJEHTHOM XUMHUYECKOM CBsi3U (OOMEHHBII W JIOHOPHO-
akuenTopHslii). BomopoaHas cBsi3b. BaneHTHOCTb. DNEKTPOOTPHUIIATENHHOCTb.
Crenenb okucieHus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa MOJNEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOCHHUS. 3aKOH
NOCTOSTHCTBA ~ COCTaBa  BEHIECTBA. [HUIBI  KPUCTAUIMYECKUX  PEIMIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAINIMYECKON PEIIETKU.

[TonsaTue o aucnepcHbIX cuctemax. VICTUHHBIE U KOJUIOUIHBIE PaCTBOPHI.
MaccoBas 10514 BEEeCcTBa B pacTBOpE.

Knaccudukanus  HEOpPraHMYECKUX  COEIUHEHUH. Homenknarypa
HEOPraHMYECKUX BEHIECTB. | €HETHYeCKasi CBSI3b HEOPTraHHYECKUX BEIIECTB,
NPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumuueckass peakuus. Krnaccudukanus XUMHYECKHUX pEakiuid B
HEOPraHMYECKON M OPraHUYeCKON XMMHUHU. 3aKOH COXPAHEHHSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUU MPU XUMUUECKUX PEAKIIHIX.

CkopocTh peakuumu, €€ 3aBUCHUMOCTb OT PAa3JIUYHBIX (PAKTOPOB.
OOpatumbie peaknuu. XUMUYECKOoe paBHOBecue. MaKTOphI, BIUAIONIME Ha
COCTOsIHME XuMuueckoro paBHoBecus. [Ipunuun Jle [latense.

OnekTponutuueckas aucconuanus. CuiibHbIE U CJ1aOble AJIEKTPOJUTHI.
Cpena BOOHBIX paCTBOPOB BEIECTB: KUCAs, HEUTpAJIbHA, IIETIOYHAS.

OKUCIIUTENBHO-BOCCTAHOBUTELHBIEC PEAKIIUY.

OKCIEepUMEHTAbHBIE METOJbl M3Y4YEHHUs BEIIECTB U UX MPEBPAIICHUI:
neMoHcTpanus Ttadnun «llepuoandeckas cucteMa XMMUYECKUX 3JeMEHTOB [l.
U. MenaeneeBa», n3yueHUE MOJICNICH KPUCTAIMYECKUX PEIIETOK, HAOIIOeHUE
U OINHUCaHWE JIEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3IOkKEHUE
NEpPOKCHJIa BOJAOPOJA B MNPHUCYTCTBUU KaTaau3aTopa, OMPEAEIICHUE CPEIbl
pacTBOPOB BEIIECTB C IIOMOIIBI) YHHUBEPCAIBHOTO WHIAWKATOPA, pPEaKIUU
MOHHOTO OOMEHa), MPOBEACHUE MPAKTUUECKON paboThl «BiusiHUE pa3IMuHbIX
(haKTOpPOB Ha CKOPOCTh XUMHYECKON PEaAKIIHI.

Pacuérnble 3agaum.

Pacuétsl 1O ypaBHEHUAM XHUMHUYECKHX PEakluil, B TOM YHUCIIEC
TEPMOXUMHUYECKNE PACUETHI, paCYEThI C UCTIOJIb30BAHUEM TOHATHUS «MacCOBast
JIOJIS1 BEIIECTBAY.

Heoprannuyeckasi xumust

Hemeranner. Ilonoxenne HemertammoB B Ilepuoguueckoil cucreme
xuMudeckux 3memeHToB JI. M. MenaeneeBa 1 0COOCHHOCTH CTPOSCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAJUIOB. AJUIOTPOIHUS HEMETAIIOB (HAa MpUMEpE
KHCJIOpOJa, cephbl, hocdopa u yriaepoa).

XHUMHUYECKHE CBOMCTBA BAKHEHIIIMX HEMETAIIJIOB (TaJlOT€HOB, CEpPhl, a30Ta,
dochopa, yriepoma U KpEeMHHUS) W HUX  COEAMHEHUN  (OKCHJIOB,
KHCJIOPOJICO/ICPIKAIIMX KHCIIOT, BOJOPOHBIX COCIMHEHUT).

PUMEHEHUE BOXKHEHIIIMX HEMETAUIOB U UX COCIMHECHUM.

Mertastbl. [Tonoxenune metaiuioB B [leprnoanueckor CUCTEME XUMUYECKHUX

anemeHtoB JI. WM. MenneneeBa. (OcOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX



00o010uek aToMOB MeTaiioB. O0mue Gpuznueckre cBoCcTBAa MeTaIoB. CIIIaBhI
METaJUIOB. DJIEKTPOXUMHUYECKUH PsI/l HAIIPSKEHUN METAIIOB.

XHUMHUYECKHE CBOMCTBA BAKHEHUIIIMX META/UIOB (HATPHM, KaJIUH, KaJbIIUM,
MarHui, aJllOMUHHAN, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCAUHEHUN.

O6mue crnocoOwl oyueHus: MeTauioB. [IpumeHeHre MeTanioB B ObITY U
TEXHHUKE.

OKCIEpUMEHTAIBHBIE METObl M3YyYEHHs BELIECTB U HX IIPEBPAILCHMIA:
U3y4YeHUE KOJUIEKIUU «MeTasibl U CIUIaBbl», 00pa3ll0B HEMETAIIJIOB, PEIIEHUE
HKCIIEPUMEHTAJIbHBIX 3aja4, HAOJIOJICHUE U ONUCAHUE JEMOHCTPALMOHHBIX U
7a00paTOpPHBIX  OMBITOB  (B3aUMOJICHCTBHME THUAPOKCHIA  QIIOMHHHS  C
pacTBOpaMHM KHUCJIOT M IIEJOYel, KAYECTBEHHbIE PEAKIUM HA KaTHOHBI
METaJlIOB).

Pacuérnsle 3amaumn.

Pacuérbl Macchl BeniecTBa Wik 00bEMa ra3oB MO0 U3BECTHOMY KOJIUYECTBY
BEILIECTBA, MAcce WM O0BEMY OJHOIO M3 YYACTBYIOIIMX B PEAKIIMM BEILLECTB,
pacy€Trsl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEaKLUUHU, €CIIU
OJIHO U3 BEILIECTB UMEET IIPUMECH.

XuMHuSA U )KU3Hb

Ponb xumMuu B ob6ecrieueHUN 3KOJIOTUYECKOM, SHEPTeTUUECKON U MUIIEBON
0€30MMacHOCTH, Pa3BUTUU MEAULMHBI. [loHATHE O HayYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOMMX HAy4YHBIX NPHUHIMUIAX [POMBIIIIEHHOTO
NOJIy4ECHUS BKHEHIINX BEILECTB.

YesoBeK B MHpE BEIIECTB M MaTEpPUAIOB: BAKHEUIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKIMOHHBIE MaTepuasbl, KpacKd, CTEKIO, KepamukKa,
MaTtepuabl ISl AJIEKTPOHUKHN, HAHOMATeprasbl, OPraHUYECKIE U MUHEPAIbHbIE
ya00peHusl.

XVMHSI ¥ 30POBbE YEJIOBEKA: MPABHUJIA HCIIONb30BAaHUS JIEKAPCTBEHHBIX
npernapaTroB, MpaBuia O€30MACHOIO HCIOJIb30BaHUS MPEnapaToB OBITOBOM
XUMUU B TOBCEAHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzanmss MeXNpeaMETHBIX CBA3€H TMpU  M3yYeHUH OOlel u
HEOpraHM4ecKko XuMuM B 11 Kijacce OoCyHIECTBISETCS 4Yepe3 UCIOJIb30BAaHUE
KaKk OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHUN, TaK W MOHSATHH, SBISIOLIMXCS
CUCTEMHBIMU JJIs1 OTAEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OO61re ecTeCTBEHHO-HAYYHbIE TOHATHUS: HAYYHBIA (haKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, aHaliu3, CUHTE3, KiacCU(UKaIMs, MNEePUOJUYHOCTb, HaAOJIOICHHE,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, SIBICHHUE.

@duznka: mMarepus, 3HEpPrusi, Macca, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TON, paJUOAKTUBHOCTh, MOJIEKYJla, DSHEPreTUYECKUN YpPOBEHD,
BEILIECTBO, TE€J0, OO0BEM, arperaTHOe COCTOSIHUE BeEIIeCTBa, (HU3MUYECKUE
BEJIMYMHBI U €AUHULBI UX U3MEPEHUSI, CKOPOCTb.

buonorusi: kinerka, opraHusM, 3KocucTema, Ouocdepa, Makpo- W
MHUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuHepanbl, TOpHbIE MOPOJbI, TOJE3HbIE HCKOIAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHonorus: XUMHUYCCKasa IIPOMBIIIJIICHHOCTD, MCTAJIIyprusi,
IIPOU3BOACTBO CTPOUTCIIBHBIX MaTcpHuaiosB, CEJIbCKOXO03SMCTBEHHOE
IMpOU3BOACTBO, numicBas IMTPOMBIINIJICHHOCTD, (papMaIICBTI/I"IGCKaH

IMPOMBIINIJICHHOCTD, IIPOU3BOJACTBO KOCMCTHYCCKHUX IIPCIIapaTOB, IMPOU3BOACTBO



KOHCTPYKIIMOHHBIX Marcpualios, QJICKTpOHHAsA IMIPOMBIIIJIICHHOCTD,
HAaHOTCXHOJIOI'NH.



[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHWA IIPOI'PAMMBLI 110
XM HA  BA30OBOM  YPOBHE  CPEJHEI'O  OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
0oOyJarommMMucss TPOrpaMM cpeaHero ooOmero o0pa3oBaHus (JUIHOCTHBIM,
METalpeAMETHbIM M MpeaMeTHbIM). HaydHo-meTonnyeckoil OCHOBOWM s
Pa3pabOTKH MJIAHUPYEMBIX pe3yJbTaTOB OCBOCHUS IIPOTrpaMM CPEAHETO 00IIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B cooTBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM TOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTaTOB OCBOEHUS IMpeAMeTa «XUMUS» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICIEHBI CIEAYIOIINE COCTABISIONIME:

OCO3HaHUE OOYYAIOIIMMUCA POCCUHMCKOM TIpa)KAAaHCKOW HJECHTHUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEICHUIO;

HaJM4Khe MOTUBALIUU K 00YUYEHHIO;

LEJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUA JMYHOCTU Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKUX TpaaulUil 0a30BOM HayKu
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJACTBOBATHCS B CBOEH
NEATEIBbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMM, IPUCYIIMMH LIETOCTHON
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJU4KMe TMPABOCO3HAHMUS HKOJIOTMYECKOM KyJIbTYpbl U CIIOCOOHOCTH
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS NpeaMeTa «XUMUsS» JTOCTUTAKOTCSA B
€AVMHCTBE Y4YEOHOW W BOCHHUTATEIbHOM JESITEIbHOCTH B COOTBETCTBUM C
I'YMaHUCTHYECKUMH, COILIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU
LIEHHOCTSIMU U UJeajlaMi POCCUICKOro rpaskJaHCKOTO OOIIeCTBa, MPUHATHIMU B
oOliecTBe HOpMaMH U MpaBUJIaAMH MOBEJEHUS, CIIOCOOCTBYIOIIMMHU TMpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS M HPABCTBEHHOI'O CTAHOBJICHHS JMYHOCTH
oOyyJaronuxcsi.

JIM4HOCTHBIE pPE3yNbTaTbl OCBOEHUS MpeaMera «XHUMHs OTpaxaroT
c(OPMUPOBAHHOCTh OIbITA MO3HABATEIbHOM M NPAaKTHUUYECKOH AEsITeNbHOCTU
oOy4aromuxcst o peanu3alii IPUHATHIX B OOLIECTBE EHHOCTEH, B TOM YHCIIE
B YacTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS

OCO3HaHUs  OOyYarOIIMMHUCS  CBOMX  KOHCTUTYLUHMOHHBIX IIpaB U
00s3aHHOCTEM, YBa)KEHHUS K 3aKOHY M MPABOIOPSIIKY;

MPEJCTABICHUS] O COIMAJIbHBIX HOPMAaX M MpPaBUIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TFOTOBHOCTM K COBMECTHOM TBOPYECKON JEATEIBHOCTH MPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUEOHbBIX U MO3HABATEIbHBIX 3a/1a4, BBITIOJHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPHUHUMAaTh MOTHBBI, HAMEPCHHUSI, JIOTUKY H
apryMEHTBI IPYTUX MPU aHAIU3€ PA3IMYHbIX BUAOB YUEOHOU A TENbHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHUSI:

[IEHHOCTHOTO OTHOILIEHHUSI K HCTOPUYECKOMY M HAy4YHOMY HAacCJeIUI0
OTEUECTBEHHOU XUMUMU;

YBaXXEHMsI K MPOIIECCY TBOPUECTBAa B 00JACTH TEOPUHU M MPAKTUUECKOTO
MPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JTIOCTHIKEHHUSI HAYKU €CTh PE3yJIbTar



JUIMTENbHBIX HAOJIOJICHUI, KPOMOTIUBBIX JKCIEPUMEHTAIBHBIX IOUCKOB,
MOCTOSIHHOTO TPyAa YYEHBIX U IPAKTUKOB;

UHTEpeca M TMO3HABaTEJIbHBIX MOTHMBOB B TMOJYYEHUHM WU TMOCIEAYIOIIEM
aHanu3ze  MWHGOpPMAMKM O  TEPEJOBBIX  JOCTUKEHUSAX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MMOBEICHUS;

CIIOCOOHOCTH  OILIEHMBATh CHUTYyalldd, CBSI3aHHbIE C XUMHUYECKUMHU
SBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIEC PEILICHUS, OPUEHTUPYACh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJIEHUE U MOCTYNKH CBOUX TOBAPUILEH C
MO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUM ATHUX
MOCTYTIKOB;

4) hopMHUPOBAHUSI KYJIbTYPbI 310POBbSI:

NOHUMAaHUSl IIEHHOCTEW 370pOoBOro © 0e30MacHOro obpasza >KU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJIIoIcHUs MpaBwil 0€30MacHOTO OOpallleHus ¢ BEIIECTBaMH B OBITY,
MOBCEIHEBHOM KU3HU U B TPYJIOBOM NEATEIBHOCTH;

NOHUMAHHS L[IEHHOCTH TMPaBWJI WHIMBUAYAJIBHOTO U KOJUIEKTUBHOTO
0e30MacHOr0 TMOBEJCHUSI B CUTYaIUsX, YTPOXKAIOMIMX 30POBBI0 U JKU3HU
JIIOJICH;

OCO3HAaHMSI  TOCHEACTBUM U HENPUATHS  BPEAHBIX  MPUBBIUCK
(YHOT§)66JIGHI/IH QJIKOTOJIsI, HAPKOTHKOB, KypEHHSI);

) TPYAOBOT0 BOCIIUTAHUSI:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIHCKON
NEeSATEIbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYrMX BHJIAX
NEeSTEebHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTH€ B PEIICHUU NPAKTUUYECKUX 3ajad
COIMAJIbHON HANPaBJICHHOCTHU (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeCca K MPaKTUYECKOMY HU3YYEHHUIO Mpodeccuil pa3aIuvyHOro poja, B
TOM YHCJIE€ HA OCHOBE TPUMEHEHHUS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBOKEHUST K TpPydy, JIIOAIM TpyJa H  pe3yabTaTaM TpyIA0BOU
NEeSTENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYAIbHON TpPAaGKTOPUU
oOpaszoBaHusi, Oyaymier nmpodeccun U peanu3ald COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB
1 noTpeOHOCTEH 00IIIeCTBa;

) 3KOJIOrHYeCKOIr0 BOCIIMTAHUS

AKOJIOTUYECKHU IIeJIECOO0PA3HOTO OTHOIICHHS K MPHUPOJE, KaK UCTOYHHUKY
CYIIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHMS TJI00AILHOTO XapakTepa SKOJOTHYECKUX MpOoOsIeM, BIMSHUS
SKOHOMMYECKHX MPOIIECCOB HA COCTOSTHUE MIPUPOTHON U COLMATILHON CPE/Ibl;

OCO3HaHUSI HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTIDKCHUN XUMUU IS
pelIeHUs] BOIPOCOB PAIMOHAIBHOTO IPUPOOTOJIb30BAHHS;

AKTUBHOT'O HEINPUATHUS JIEUCTBUM, IPUHOCAIIUX BpPEH OKPYKAKOLIEH
MPUPOJIHON Cpelie, YMEHHUS ITPOTHO3UPOBATh HEOJIArOMPUSATHBIE SKOJIOTHYECKUE
MOCJICICTBUSA NMPEANPUHUMAEMBIX IEUCTBUMN U MIPEOTBpAIIaTh UX;

HallMyus Pa3BUTOrO  SKOJIOTMYECKOTO  MBIIUICHUS, 3KOJIOTHYECKOU
KYJbTYpbl, ONbITA JACSATEILHOCTH 3KOJOTMYECKOW HAMpPaBICHHOCTU, YMEHUS
PYKOBOJICTBOBAThCSl UMU B TTO3HABATENbHON, KOMMYHUKATUBHON U COLIMAJIBHON



MIPAaKTUKE, CIOCOOHOCTM W YMEHHsSI AKTHBHO IPOTUBOCTOSTH HJIEOJIOTUU
xeMoq/)o6I/H/1;
) HIEHHOCTH HAYYHOT0 MO3HAHMS:

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

MMOHUMaHUs cHneuu(UKd XUMHUHM KaK HayKH, OCO3HaHusi €€ poiu B
(opMUPOBAHNHN PALMOHAIBHOTO HAYYHOTO MBILIUICHHUS, CO3/IaHUU IIEIOCTHOTO
IPEeCTaBICHUs 00 OKPY>KaIOIIeM MUPE Kak O €AMHCTBE MPUPOBI U YETIOBEKA, B
MO3HAHWUW TPUPOJIHBIX 3aKOHOMEPHOCTEW M pEIIeHUH MNpoOJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTM XUMHUHU JJII COBPEMEHHOMU
UMBWIN3AMU: B €€ T'YMaHHCTUYECKOW HANpPaBICHHOCTH M BaXXKHOM pOJIK B
CO3/IaHMM HOBOW 0a3bl MaTepHATbHOM KyJIbTYPhl, PELICHUH TJ100ATbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — ChIPbEBOM, YHEPIETUUYECKOI,
MUIIEBOM M  DKOJIOTMYECKOM OE€30MacCHOCTH, B Pa3BUTHM  MEIUIMHBI,
00ecreyeHnn yCaoBUil yCIEMHOIO TpyAa U 3KOJOTHYECKH KOM(OPTHON KU3HU
Ka)X10ro 4JieHa OOlIeCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB
NO3HAHMSI, HCIOJIb3YEMBbIX B  E€CTECTBEHHBIX  HayKaxX, CIIOCOOHOCTH
HCIIOJIb30BaTh TOJy4aeMble 3HAHMS [JIsl aHaIW3a W OOBSICHEHWS SIBJICHUUN
OKPY’KaIOIIET0O MUpa W MPOUCXOASANIMX B HEM HU3MEHEHWI, YMEHHS JenaTh
00OCHOBaHHbIE 3aKJIIOYEHHUS Ha OCHOBE HAyyHBIX (AKTOB M HMMEIOIINUXCS
JAHHBIX C LEJNBI0 NOJYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbBHO HCIOJIb30BaTh XUMUYECKUE 3HAHMS IS
penieHust IpodJIeM B PEATbHBIX KU3HEHHBIX CUTYAIIUSIX;

MHTEpPECA K MIO3HAHMIO U HCCIIE0BATENBCKOMN 1EATEIBHOCTH;

TOTOBHOCTH U CIHOCOOHOCTM K HENPEpPhIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY IIOJIYYEHHMIO HOBBIX 3HaHMM MO XMMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K  OCOOEHHOCTSIM  TpyAda B  pa3iIuuHbIX  cdepax
npoheCCUOHAIBHOU JIeSITETLHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe Pe3yiabTaThl OCBOCHUSI y4EOHOro mpeaMera «XuMUsH
Ha YpOBHE CpPEIHEro o01Iero o0pa3oBaHus BKIKOYAIOT:

3HAYMMBbIE IS (OPMHUPOBAHUS  MHPOBO33PCHHS  OOYyYarOIIHMXCS
MK IUCITUTUTMHAPHBIC (MeXIpeIMETHEBIC) oOIeHayYHbIe IIOHATHS,
OTpaXKAIOUIUE IEJOCTHOCTh HAyYHOW KapTHUHBI MHUpa U CHEIU(UKY METOOB
MO3HAHUS, WCIOJB3YEMBIX B ECTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CHCTeMa, HAy4YHBIM (HaKT, MPUHIINI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpPHS, HCCIICIOBaHHME, HAOJIOJICHHE, HW3MEpPCHHE,
AKCIIEPUMEHT U JIPYTHUE);

YHUBEPCATbHBIC ydeOHbIC EHCTBUS (mo3HaBaTeIbHEIE,
KOMMYHUKATHBHBIC, PETYJSATHBHBIC), oOOecnednBaromuye (GopMHUpPOBAHUE
(GyHKIIMOHATBHOM TPAMOTHOCTH M COLUATTLHON KOMIIETEHITUN 00YyJarOITNXCS,

CIIOCOOHOCTD 00y4aromuxcst HCII0JIb30BaTh OCBOCHHEIE
MEXIUCITUIUIMHAPHBIC, MHPOBO33PEHUYCCKUE 3HAHMS W YHHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MIO3HABATEIILHON M COLIMAIbHOM MPAKTHUKE.



MeranpenMeTHbIe pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMU TMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETrYJATHUBHBIMU
JICUCTBUSIMHA.

OBiageHne  YHHUBEPCAJbHBIMH  Y4YeOHBIMH  IO3HABATEJIbLHBIMU
AEeUCTBUSIMM:

1) 6a3oBble JJOrHYecKHe AeiicTBUS:

CaMOCTOSATENIbHO  (popMyIHpOBaTE ®  aKTyaJIU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpPENENATh LIENH JEATEIbHOCTH, 3a/JaBas NapaMeTpbl U KPHUTEPHUH HX
NOCTUKEHUS, COOTHOCHUTHb PE3YJIbTAaThl JEATEIBHOCTH C IOCTABICHHBIMU
LETISIMU;

HCIIOJB30BaTh MPU OCBOCHUHU 3HAHUU MPUEMBI JOTUYECKOTO MBIIUICHUS —
BBIJICIISATh XapaKTEPHbIE MPU3HAKU MOHATUN U YCTAaHABIMBAaTh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE TOHSITHS I OOBSICHEHUSI OT/ICIBbHBIX (hPaKTOB
U SIBJICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUM JUIs KiIacCU(UKAIMKM BEIIECTB U
XUMHYECKUX PEAKLIN;

YCTAaHABIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXAY HW3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKICHUSI (MHAYKTUBHBIC, IEAyKTUBHBIC, IO
AQHAJIOTUH), BBISABISATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B paccMaTpUBAEMbIX
SABJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

OPUMEHATh B  MPOLECCE I[O3HAHUSA, HCIOJIb3YyEMblE B  XUMUU
CUMBOJIMUECKHE  (3HAKOBBIE)  MOJIENIM, MPeoOpa3OBBIBATh  MOJCIIbHBIC
MPEJCTaBICHUS] — XUMHYECKUUA 3HAK (CHMBOJI) OJJIEMEHTa, XUMHUYECKas
dbopmynia, ypaBHEHHE XUMHUYECKOM pEaKkuu — TMpPU pPEHIeHUd Y4eOHBIX
MO3HABATEIbHBIX U MPAKTUYECKHX 33]a4, PUMEHITh HA3BAHHBIE MOJEJIbHBIC
NPEACTABICHUS JI BBIABICHUS XapaKTEPHBIX MPU3HAKOB U3YyYa€MbIX BEILIECTB
Y XUMUYECKUX PEAKIUU.

2) 6a30BbIe HCCJIEN0BATEILCKUE eHCTBHS:

BJIaJICTh OCHOBAMH METOJ/IOB HAYYHOI'O MO3HAHUS BEIIECTB U XMMUYECKHUX
peaKLui;

dbopMmynupoBaTh €M W 33Ja4d  KCCIIEOBAHUS, HCIOJIb30BaTh
MOCTaBJICHHBIE U CaMOCTOSITEILHO C(HOPMYJIHUPOBAHHBIE BOIMPOCH B KAu€CTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JJI1 (POPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CY>KICHUI;

BJIaJICTh HABBIKAMHU CaMOCTOATEJIBHOTO IUUIAHUPOBAHUSI M MPOBEIACHUS
VYCHUYECKUX OKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHS HaOIIOIaTh 3a
XOJIOM  TIpPOIlecCa, CaMOCTOSITEIbHO  IMPOTHO3UPOBATH €ro  pe3yJbTar,
dbopmynupoBath 0000IIEHUS] W BBIBOABI OTHOCHUTEJIBHO JOCTOBEPHOCTH
PE3yIbTAaTOB UCCIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOCITAHHON
pabore;

npuoOpeTaTh ONBIT YYEHWYECKONM HCCIAEAOBATEIbCKOM U MPOEKTHON
NEeATEeIbHOCTH, TMPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pElIeHUs] MPAKTUYECKUX 3ajay, MPUMEHEHHIO Pa3IMYHbBIX
METOJI0B MTO3HAHUSI.

3) padora ¢ uHdopmanmeii:

OPUEHTHUPOBATLCA B PA3JIMYHBIX HCTOYHMKAX WHPoOpMamu (HAY4IHO-
NoMmyJisipHasi JIMTepaTypa XUMHUYECKOTO COAEpKaHWs, CIPAaBOYHBIE MOCOOMS,
pecypcbl UuTepHeTa), aHanu3upoBaTh HHPOPMALIMIO PA3TMUHBIX BUAOB U (HOpM



MPEACTABICHUS,  KPUTHYECKH  OICHMBATH €€  JOCTOBEPHOCTh U
HEMPOTUBOPECUNBOCTb;

(bopMyIMpPOBATH 3aIIPOCH] U MTPUMEHSTH Pa3IUYHbIE METOIbI MPU MOUCKE U
otbope wuHpOpMAIMK, HEOOXOJAMMOM I BBINOJHEHUS YYEOHBIX 3ajad
OIPELICIIEHHOTO TUIIA;

MpruoOpeTaTh OMBIT UCIOJIB30BAHUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3JIUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpaTh ONTUMANbHYIO (OpPMY TPEICTaBIICHUS
uHopManmu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

WCIIOJIh30BaTh HAYYHBIM S3BIK B KAadeCTBE CpEACTBA MpU paboTe C
XUMUYECKON WH(pOpMaIuel: NPUMEHATh MEXIpeAMETHbIC ((pu3nuecKue u
MaTeMaTH4YeCKHe) 3HaKM U CHUMBOJIBI,  GopMmyJibl, abOpeBHATYpHI,
HOMEHKJIATYPY;

WCITOJIB30BaTh W TIPEOOPA30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HaTJITHOCTH.

OBjaieHue YHUBEPCAJTbHBIMU KOMMYHHKATUBHBIMHY J1eCTBUSIMU:

3a/laBaTh BOMPOCHI O CYIIECTBY OOCYXKIaeMOWl TeMbl B XOJi€ Juajora
W/WIN JUCKYCCUU, BBICKA3bIBaTh HJEH, (HOPMYIUPOBATH CBOU MPEIIOKCHUS
OTHOCHUTEJILHO BBITTOJTHEHUS MPE/JIOKEHHOM 3a/1a4H;

BBICTYTATh C MPE3CHTAINEH pe3yJbTaTOB MO3HABATEIHLHOMN JIESTEIHHOCTH,
MMOJIYYCHHBIX CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMH TIpH
BBITIOJIHEHUA XMMHUYECKOTO JKCIEPUMEHTA, MPaKTUYECKOM paboThl IO
UCCJIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peau3alui Y4eOHOro MPOEeKTa U
(GbOopMyIHpPOBaTh BBIBOJBI IO Pe3yJIbTaTaM MPOBEAEHHBIX MCCICIOBAHUN MyTEM
COTJIACOBAHUSI MTO3UIIMHI B X0/1€ O0CYXICHUS 1 0OMEHA MHCHUSIMU.

OBjajieHUe YHUBEPCAJTbHBIMHU PEryJsiTUBHBIMH J1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAaHUPOBATh M OCYIIECTBIIATH CBOIO TMO3HABATEIHHYIO
JeSTEILHOCTD, OMpeessisi e€ IeM W 3aJaud, KOHTPOJIMPOBAaTH M TO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATh MpEIaraéMblii aJIrOpuT™M JEHCTBUN TIPHU
BBITIOJITHGHUH YYEOHBIX WM HCCIICOBATEIbCKUX 3a7ad, BBIOMpaTh HamoOoJee
3 PeKTUBHBIN CIMOCOO WX pelIeHUs ¢ YYETOM TMOJIyYEHHsS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBISITh ~ CAMOKOHTPOJIb ~ CBOEH  JESATENBbHOCTHM Ha  OCHOBE
caMoOaHaJIM3a U CAaMOOIICHKH.

HPEIMETHBIE PE3YJ/IbTATDI

10 KUIACC

[IpenMeTtHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XUMHs)
OTPaXaroT:

c(hOPMHUPOBAHHOCTh TMPEACTABICHUA O XHUMHYECKOM COCTaBJISIIOIIEH
€CTECTBCHHO-HAYYHOM KAPTHUHBI MHUpPA, POJIM XWMHUM B TIO3HAHUU SIBJICHUH
npupoasl, B (GOPMHPOBAHUU MBIIUICHUS MW  KYJbTypbl JIMYHOCTH, €€
(GYyHKIIMOHATBPHOW TPAaMOTHOCTH, HEOOXOJAMMOW [IJISi PEIICHUS] MPAKTHIECKUX
3a/lad U DKOJIOTMUECKHM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U
IIPUPOTHOM CpEJIE;

BJIAJICHUE CHUCTEMOM XWUMHYECKHX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONIME MOHATUSA (XUMUYECKUH DJJIEMEHT, aTOM, >JEKTPOHHAs
00004YKa aToma, MOJIEKYyJa, BaJIEGHTHOCTb, AJEKTPOOTPULIATEIBHOCTD,



XUMHUYECKas CBSA3b, CTPYKTypHass ¢opmyna (pa3BEpHyTas U COKpamEHHas),
MOJIb, MOJSIpHasT  Macca, MOJIPHBIM  OO0BEM,  YIJIEpOAHBIA  CKEJIET,
(yHKIMOHAJIbHAs TPYMIa, paauKall, U30MEpPHUs, HU30MEpbl, T'OMOJIOTUYECKUHN
psAn, TOMOJIOTH, YTIJIEBOJOPOJbI, KUCIOPOA M a30TCOIAEpIKAIUUE COCAUHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COEUHEHU);
TEOPHH U 3aKOHBI (TEOPHs CTPOCHHs opraHndeckux Bemects A. M. bytieposa,
3aKOH COXPAHEHHs MAacChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUMN SI3bIK
XUMHUHM; MHPOBO33PEHUYECKHE 3HAHHWA, JeXallue B OCHOBE IIOHUMAaHUsA
OPUYUHHOCTH W CHUCTEMHOCTH XUMHYECKHMX SIBJICHUH, (PaKTOJIOTHUYECKUE
CBEJICHHUSI O CBOMCTBaX, COCTaBe, MOJYYCHHH W O€30MacHOM HCIOJIb30BaHUU
BAKHEUIIUX OPTraHWYECKHUX BEIIECTB B OBITY M MPAKTHUYECKOW NEATEIbHOCTH
YeJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTepHbIE IPU3HAKU TIOHATHUH,

YCTaHABIMBATh UX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS

IIPY ONKUCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHU OPraHUYECKUX COETMHEHHIA;

c(OPMUPOBAHHOCTh YMEHUI HCIIOJIb30BaTh XUMHUUECKYIO CUMBOJIUKY IS

COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalIEHHON)

(GopMysl OpPraHMYECKUX BELIECTB M YpPaBHEHUH XMMHUYECKHX pEaKLHii,
M3rOTaBIMBATh MOJEIIA MOJIEKYJ OPraHMYECKUX BEIIECTB I WIUTIOCTPALUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUH yCTaHABIMBATh TPUHAIIIEKHOCTh U3YUEHHBIX
OpraHUYECKUX BEIIECTB IO HMX COCTaBy M CTPOEHUIO K OIPEACIEHHOMY
KJaccy/Tpynne coeAuHeHUd (YTJIeBOAOpOJIbl, KHCIOpPOA W a30TCOAEpIKalliue
COEIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), JaBaTh UM Ha3BAHMS 110
cuctematnyeckoi HomeHknatype (IUPAC), a Takxe nNpuBOAUTH TpUBUAIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPOIUJIEH, alleTHIICH,
STUJICHTJIMKOJb, TIULIEPUH, (GeHo, (opMasbAeTu, alleTalbAeru1, MypaBbHUHAs
KHCJIOTa, YKCyCHasi KHUCJIOTa, OJIEMHOBAas KHCIJIOTA, CTE€apUHOBAs KHUCJOTA,
III0K03a, (PYKTO3a, Kpaxmal, [eJUTI0JI03a, TIUIHH);

c(OPMUPOBAHHOCTh YMEHHS OMNpPEAENATh BHUJIbI XMMHUYECKOM CBS3M B
OpPraHUYECKUX COCTUHEHUSAX (OJUHAPHBIC U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHMSI NPUMEHATH IOJOXKEHUS TEOPUU CTPOCHUS
opranuveckux BemectB A. M. byriepoBa myis 0ObSICHEHHS 3aBUCHMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH COXPAaHEHUS MacChl
BEIIECTB;

cOpPMUPOBAHHOCTh YMEHHUH  XapakTepu3OBaTh COCTaB, CTPOEHHE,
¢usnyecKkue U XUMUYECKHUE CBOMCTBA TUIMYHBIX MPEACTABUTENCH Pa3IMYHBIX
KJIACCOB OPraHMYECKUX BeIeCTB (METaH, 3TaH, 3THIICH, NMPOIUJIEH, alleTHIICH,
Oytanuen-1,3, metunoytaaueH-1,3, 6€H3071, METAHOJ, 3TAaHOJI, STUJICHTJIUKOJIb,
rIIMUEpHH, (EHOJ, aleTalbAeril, MypaBbUHas U YKCYCHasi KUCJIOTHI, TIIOK03a,
Kpaxmaji,  LeJUII0J03a, AaMHHOYKCYCHas  KHCIJIOTa),  WJUIFOCTPUPOBATH
F€HETUYECKYI0 CBSI3b MEXJIYy HHUMHU YPAaBHEHUSIMHM  COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX POPMYII;

c(hOpMHPOBAHHOCTh yMEHUs XapaKTEpHU30BaTh MCTOYHHUKHU
YTJIEBOJOPOAHOTO ChIphsl (HE(Th, NPUPOAHBIA Ta3, Yroiyib), CIOCOOBI UX
nepepaboTKU U MPAaKTUYECKOE MPUMEHEHHE MTPOyKTOB MepepadOTKH;

c(OPMHUPOBAHHOCTh YMEHUI MNPOBOAUTH BBIYUCICHUS O XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEILIECTBA WM IIPOTYKTa
pEaKkUMM MO W3BECTHBIM Macce, O0BbEMY, KOJIHMYECTBY OJHOIO M3 HCXOIHBIX
BEILECTB UJIM MPOAYKTOB PEAKIUN);



c(hOpPMHUPOBAHHOCTh YMEHHI BIIAJIETh CHCTEMOW 3HAHWA 00 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHMUSI, UCIIOIb3YEMbIX B XUMUM MTPU M3YUCHHUU BEIIECTB
U XUMHYECKMX  sIBIICHUNA  (HAONIOlEeHHe, U3MEpEeHHe, IKCIEPUMEHT,
MOJICIMPOBAHMUE), HCIOJb30BaTh CUCTEMHBbIE XUMHUYECKHWE 3HAHUS U
MPUHATUS PEIICHUM B KOHKPETHBIX >»KU3HEHHBIX CHUTYallUsIX, CBA3AHHBIX C
BEIIIECTBAMHU U UX MPUMEHEHUEM;

c(hOPMHPOBAHHOCT, ~ YMEHHMH  COOJIIOJAaTh  MpaBuja  IOJIb30BaHUS
XUMHUYECKON TOCyZ0oi U JabopaTOpHBIM OOOpYyJOBaHMEM, a TakKe IpaBuia
oOpaleHus: ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBHITIOJHEHHUIO
1a00pPaTOPHBIX XUMUYECKUX OTIBITOB,;

c(hOpPMHPOBAHHOCTh YMEHUW TUIAHUPOBATH W BBIMIOJHATH XUMHUYCCKHMA
AKCIIEPUMEHT (IIpEBpallleHHs] OpPraHUYEeCKUX BEIIECTB TNIPU HarpeBaHUU,
NOJIyYEHUE OJTWIEHA W U3YYEHHE €ro CBOWCTB, KAYECTBEHHbBIC pPEAKIIHUH
OpPraHUYECKUX BEILECTB, JCHATypalus OCEJIKOB MPU HArpeBaHUU, IIBETHHIC
peakuuu OEKOB) B COOTBETCTBHM C MPABWIAMH TEXHUKH O€30MaCHOCTH IMpU
oOpalieHn ¢ BeIIeCTBaMH U JaOOpaTOPHBIM 00O0PYIOBAaHUEM, MPEICTABISAThH
pe3yibTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHUM
COOTBETCTBYIOIIMX peakuuid U (HOpMYyJIHUpPOBaTH BBIBOJBI Ha OCHOBE JTHX
pE3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHUECKH AHAIU3UPOBATH XUMHUUYECKYIO
uH(GOPMAITUIO, TOJIy4aeMyl0 M3 pPa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOM
uHpopmaiuu, IHTepHeT U Apyrux);

c(hOpPMHUPOBAHHOCTh ~YMEHHMH  COOJIOJIaTh MpaBWia  SKOJOTHYECKU
L[EJIECOO0PA3HOTr0 TOBEACHUS B OBITY U TPYIOBOM JAESTENBHOCTH B ILEIAX
COXpaHEHUsI CBOETO 3JJ0POBbS M OKPYXAIOLIEH MPUPOJHON Cpelibl, 0CO3HABATh
OMACHOCTh BO3JICUCTBUS HA >KUBBIE OPraHU3MbI OMPEACIIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMasi cMbici nokazatesns [1JIK, moscHsaTh Ha mpuMepax crocoObl
YMEHBIIIEHUSI U TPEIOTBPAILCHUS] UX BPEAHOTO BO3JACHCTBUSI HA OpPraHU3M
YeJIOBEKa;

JUTsl OOYYarOIIMXCA C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 37I0POBBS: YMEHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CIICTIBIX U CIA0OBUASIIMX OOYyYaoOIIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHuit JI. bpaling ansa 3amnucu
XUMHUYECKUX (hOPMYIL.

11 KJIACC

[IpeameTHBIe pe3ynbTaThl OCBOCHHUS Kypca «OOIIas u HeopraHuuecKas
XUMHUSD» OTPaXkKaroT:

c(hOPMHUPOBAHHOCTh TMPEACTABICHUM: O XUMHUYECKON COCTaBJISIFOIIEH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHUpPA, POJIM XHMHUHU B IIO3HAHWUU SIBJICHHUU
npupoasl, B (GOPMHUPOBAHWM MBIIIJIEHUS W KYJbTypbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAaMOTHOCTH, HEOOXOAUMOM ISl pEHICHUs MPAKTUYECKUX
3a/1a4 ¥ SKOJIOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
IIPUPOTHOM CpEJIE;

BJIAJICHUE CHCTEMOM XUMHYECKMX 3HAaHHMH, KOTOpas  BKJIIOYAECT:
OCHOBOITOJIATAOIIME MOHATHS (XMMHYCSCKHHM 3JIEMEHT, aTOM, M30ToIl, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANM aTOMOB, MOH, MOJEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCICHUS, XUMHYECKas
CBsI3b (KOBaJICHTHAs, MOHHASI, METAJUIMYECKas, BOJIOPOJIHAS ), KPUCTAIIMYECKas



pPELIETKA, TUIIBI XUMHYECKUX PEAKIIUMI, PACTBOP, JIEKTPOIUTHI, HEIJICKTPOJIUTHI,
AJIEKTPOJINTUYECKAS JTUCCOLMALNSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuu, XUMUUECKOE PAaBHOBECHE); TEOPHUU M 3aKOHBI (TEOpHs
BJICKTPOJIUTUYECKON auccouanuu, nepuoandeckuii 3akod . 1. Menneneesa,
3aKOH COXPAaHEHUsI MACChl BEIIECTB, 3aKOH COXPAHEHHS W NPEBPAILLCHUS
SHEPrUU NMPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK
XMMHWHU, MHUPOBO33PCHUYECKUE 3HAHUSA, JIeKAI[M€ B OCHOBE IOHUMAHUS
NPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SBJICHUM, (HaKTOJIOTHUECKHE
CBEJICHHS O CBOMCTBax, COCTaBe, MOJyYE€HUU U O€30MMacHOM HCIOJIb30BAHHUH
BOKHEHIINX HEOPTraHUYECKUX BEHIECTB B OBITY M MPAKTUUYECKOUN NESITEIbHOCTH
YyeJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIC MPU3HAKKU MOHATHUH,
YCTaHABJIMBATh WX B3aMMOCBSA3b, HCIIOJb30BaTh COOTBETCTBYIOIIME MOHATHS
MIPY ONMCAHUM HEOPTAHWYECKUX BEIIECTB U UX MIPEBPAILLCHUN;

c(hOpPMHUPOBAHHOCTh YMEHUMN HCIOJIB30BATh XUMHUECKYIO CUMBOJIUKY IS
coctaBiieHHs: (OpPMyJT BEIIECTB W YpPaBHCHUH XHUMHUYECKHUX PEaKIIui,
cucrematudeckytro HomeHkinarypy (IUPAC) w TpuBMangbHble Ha3BaHUS
OT/ICJIbHBIX HEOPTraHWYECKUX BEIIEeCTB (yrapHbBIN Ia3, YIIICKUCIIBIN Ta3, aMMHUaK,
raméHas U3BeCTh, HETaII€Hasi U3BECTh, MUThEBAs COJa, MTUPUT U APYTHUE);

c(hOpPMHUPOBAHHOCTh yYMEHUM OMNpEACNSITh BAJICHTHOCTh M  CTEIEHb
OKHUCJICHUS XMMHUYECKHX BJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTaBa, BU/I
XUMHUYECKON CBs3M (KOBaJIGHTHAsl, MOHHAS, METAJUIMYECKas, BOJOPOJHAs) B
COCMHECHUAX, THUIl KPUCTAUIMYECKOW PEMETKM KOHKPETHOTO BENIECTBA
(aTomMHas1, MOJIEKYJIIpHAsl, MOHHAsI, METAJLTMYECKas), XapaKTep Cpeibl B BOAHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHECHUM;

c(hOpMHPOBAHHOCTH YMEHUU YCTaHaBJIMBATh MIPUHAJIEKHOCTD
HEOPTaHWYECKUX BEIIECTB MO WX COCTaBY K OMPEAeIEHHOMY KIaccCy/Tpymie
coeMHeHU (TIPOCThIE BEIIECTBA — METaUIbl M HEMETaUulbl, OKCH/IBI,

OCHOBAHUSI, KUCIIOThI, aM(OTEPHBIE TUIPOKCUJIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI TIEPUOJUIECKOTO 3aKOHA
J. WM. MeHnngeneeBa W JAEMOHCTPUPOBATH €0  CUCTEMATU3UPYIOIIYIO,
O0OBSICHUTEILHYIO Y POTHOCTUYECKYIO (DYHKITUH;

c(hOpPMHUPOBAHHOCTh YMEHHMI XapaKTEpPU30BaTh DJJIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHWYECKMX 0JJEMEHTOB 1—4 mnepuonoB llepmoanueckoi cucTeMsl
xuMudeckux snemeHToB JI. M. MeHaeneeBa, MCIONB3ysl MOHATUSA «s-, pP-, d-
ANIEKTPOHHBIE  OpOUTANNY, «QHEPreTUYECKUE  YPOBHUY, OOBACHATH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHUMHYECKHUX DJIEMEHTOB M HUX
COCIMHEHUH 110 nepuoaaM u rpynnam [lepuoandeckon cUCTEMbl XMMHUYECKHUX
anemeHToB /. 1. MeHpeneena;

chOpMHUPOBAHHOCTh YMEHHM XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKOU CBA3U MEXKIY HEOPTAHUUYECKUMU
BEIIIECTBAMU C TTOMOIIBIO YPABHEHNU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

c(hOpMHPOBAHHOCTh YMEHHUS KJIACCU(PUIIUPOBATH XUMHUECKUE PEAKITUH TI0
pa3IMYHBIM NPU3HAKAM (YHCITY U COCTAaBY PEarupyroiiX BeLIeCTB, TCIIOBOMY
¢ deKTy peakiuu, U3MEHEHHUIO CTENIEHEeH OKUCIICHUS DJIEMEHTOB, 00paTUMOCTHU
peaKIuu, y4acTHIO KaTanmaTopa)

c(pOpMHUPOBAHHOCTH YMCHUI COCTABIISATH YPABHCHUS PEAKLHI Pas3IMIHBIX
TUTIOB, TIOJHBIE W COKpAIIEHHBIE YpPaBHEHUS PEAKIMd HOHHOTO OOMEHa,
YUYUTBIBAsl YCIOBHS, TPU KOTOPBIX 3TU PEAKIUH UAYT 10 KOHLA;



c(hOpPMHUPOBAHHOCTh YMEHHUH TPOBOAUTH PEAKIIUHU, TIOITBEPIKIAIOIIHIC
KAueCTBEHHBIA COCTaB PA3JUYHBIX HEOPTraHMYECKHUX BEIIECTB, PACMO3HABATh
ONBITHBIM ~ TyTEM  HMOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPTaHMYECKUX BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHMHA PACKPBIBATh CYIIHOCTH OKHCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMHA TMOCPEICTBOM COCTABJICHUS JJIEKTPOHHOIO
OanaHca dTUX PEaKIIN;

cOPMHUPOBAHHOCTh ~YMEHUM  OOBSCHATH  3aBUCUMOCTh  CKOPOCTH
XUMHUYECKOM peakluu OT pa3IuyHbIX (AaKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTHU OT BHEIIHETO BO3ACHCTBUS (TIPUHITUII
Jle lllaTenbe);

c(hOpPMHUPOBAHHOCTh YMEHHUN XapaKTEPH30BaTh XHUMHUYECKHE ITPOIIECCHI,
JIeXalMe B OCHOBE MPOMBIIIEHHOTO MMOJTYyYEHHUS! CEPHOM KHUCIIOTHI, aMMHUaKa, a
Takxe c(POPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYUHBIX MPUHLMMNAX U
AKOJIOTMYECKUX MTPOOIeMaxX XUMUUECKOTO TPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOAUTH BHIYMCIICHHUS C MCIOJIB30BAHHUEM
MOHSTHUST «MAcCOBasi JI0JIsl BELIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHUH Ta30B
Opy XMMUYECKHX pEaKlUsX, MacChl BelIecTBa WWIM 00bEMa Ta3oB 10
M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce Wi OO0bEMY OJIHOTO U3
YYacTBYIOIIMX B pPEaKI[MU BEUIECTB, TEIUIOBOrO 3(QeKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHUSI MACChI BEMIECTB, IPEBPAILECHUS U COXPAHEHHUS SHEPTUH;

chOpMHUPOBAHHOCT, ~ YMEHHMM  COONIIONAaTh  TpaBWja  IMOJIb30BaHUS
XUMUYECKON TOCYJIOM M J1Tab0opaTOpHBIM O0OpYJOBaHHMEM, a TaKXKe IMpaBuUia
oOpallleHHsI C BEIIeCTBAaMU B COOTBETCTBUU C MHCTPYKUMSIMU IO BBITTOTHEHHUIO
Ja00PATOPHBIX XUMUYECKUX OTBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHUN TUIAHUPOBATH M BBINIOJHATh XUMHYECKUI
AKCTIEPUMEHT (Pa3JI0KEeHHE MEePOKCHIA BOJOPO/Ia B MPUCYTCTBUU KaTalnu3aropa,
OTPENICJICHHE CpEelIbl PACTBOPOB BEIIECTB C TOMOINBI YHUBEPCAIBHOTO
WHJIUKATOpa, BIMSHUE Pa3IMYHbIX (AKTOPOB HA CKOPOCTh XHUMHUYECKOU
peaKiM, peakiMu HWOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakluu Ha cylbdar-,
KapOOHAaT- U  XJOPUA-aHWUOHBI, HA  KATHOH  AaMMOHHUS,  pEUICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TtemaM «Metamis»y u «HeMmeramne») B
COOTBETCTBMM C TPABWIAMH TEXHUKM O€30MaCHOCTH TMpU OOpallleHuu C
BEILIECTBAMU M JITA0OPATOPHBIM O0OpPYJOBAHUEM, MPEACTABIATH PE3YJIbTAThI
XUMHUYECKOTO IKCIIEpUMEHTa B ()OpMEe 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX
peakimii 1 GopMyIUpPOBaATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHUN KPUTHYECKU aHAIU3UPOBATH XUMHUYECKYIO
uH(popMaIMIo, TOIyYaeMyl U3 pa3HbIX HCTOYHUKOB (CpEeACTBA MacCOBOM
KOMMYHUKaIu, HTepHeT U ApyTHX);

c(hOpPMHUPOBAHHOCT, YMEHMU  COOJIOJATh MpaBWIa  DKOJIOTHUYECKH
[eJ1eCO00pa3HOro MOBEACHHUS B OBITY W TPYIOBOM MAESITEIBHOCTH B LEISAX
COXpPAHEHUSI CBOETO 3JI0POBbSI U OKPYKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OTMAaCHOCTh BO3JICUCTBUS Ha >KUBBIE OPraHWU3MBI OMNpPEACIEHHBIX BEIIECTB,
moHnMas cmbic  Tokazarens IIJIK, moscHATP Ha mpuMepax CHocoObl
YMEHBIIIEHUSI U TMPEIOTBPAILCHUS] MX BPEAHOTO BO3JCHCTBUS HA OpPraHu3M
YeJI0BEKa;

JUIsl 00YUaAKOIIMXCSI ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbsI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYMHBIX METOJAX IMO3HAHUS BEIICCTB U
XUMHYECKHUX SBJICHUIM;



JUIA CIEnbIX W CAa0OBUASMIIMX OOYydYaloIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTteMy oOo3Hauenuit JI. bpaitns mna  3anucu
XUMUYECKUX (GOPMYII.



TEMATHYECKOE IINTAHUPOBAHMUE
10 KJTACC

Ne
n/n

HaunmenoBanue
pa3aesioB U TeM
NMporpaMmbIl

KoaudecTBo 4acoB

Bcero

KoHnTtposabHbie
padoThI

IIpakTHyeckue
padoThI

DiieKTpoHHbIe (HudpoBbIe)
o0pa3oBaTe/bHbIE PeCypChl

Pa3znen 1. TeopeTruuyeckne 0CHOBBI OPraHMYECKOl XUMHUHU

11

IIpeamer
OpraHuYeCcKOn
xumud. Teopus
CTPOECHUS
OpraHUYECKUX
coenuHeHuit A. M.
bytieposa

Wroro no pazneny

Paznen 2. YrieBoaopoasl

2.1

IIpenenbHbIC
yIJI€BOAOPOABI —
AJIKaHbI

2.2

Hemnpenenbuble
YIIIEBOAOPOBL:
AJIKCHBI,
AJIKa/IMEHBI,
AJIIKUHBI

2.3

ApomaTthueckue




YIJIEBOAOPOAbI

[Tpupoaubie
HCTOYHUKH
2.4 3 1
YTJIIEBOIOPOOB U

ux nepepaboTka

Wroro no pazneny 13

Paznen 3. Kuciopoaconep:kamue opranndeckue coenHeHus

3.1 Cruptel. Denon 3
AJpaeruanl.

32 Kap6oHoBbie y
KHCJIOTHI.

CrnosxHble 3¢upbl

3.3 VYriesoanl 3 1

Hroro no pazneny 13

Pasnen 4. A3oTcoaep:kaiiue opraHnyecKkue coeJuHeHnst

AMUHBI.
4.1 AMWHOKUCIIOTEI. 3
benxku
Hroro o pa3aemny 3

Pa3nes 5. BoicokoMoJieKy /IsipHbIE COeIMHEeHHUsI

IT;macTmaccel.
51 2
Kayuyku. BonokHa

Hroro no pazneny 2




OBIIEE KOJIMYECTBO
YACOB 110
[TPOI'PAMME

34




11 KIIACC

HaunmeHnoBanue KoanuecTBo 4yacon
Ne DiieKTpoHHbIe (HudpoBbIe)
pa3ejioB M TeM KontposabHubie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE pecypchl
NporpaMmsbl padoThI padoTsI
Pasnen 1. Teoperudeckue 0CHOBbI XUMUH
CrtpoeHue aToMOB.
[Tepuoanueckuit
3aKOH U
[Tepuonnueckas
11 P 3
cucrema
XUMHYECKHX
anemeHToB /1. 1.
Menneneena
Crpoenue BelecTsa.
1.2 Muoroobpasue 4
BEIIECTB
XHUMHUUECKUE
1.3 6 1 1
peaxuu
Hroro no pazneny 13
Paznen 2. Heoprannueckasi Xumus
2.1 Mertasi 1
2.2 Hemeranmnsl 1 1
2.3 Cas3b
HEOPraHWYECKHUX U




OpraHUYECKUX

BEIIIECTB
Hroro no pazneny 17
Pa3znea 3. XuMus ¥ KH3Hb

3.1 XWUMUS U KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO 3

YACOB IIO I[TPOI'PAMME







HOYPOYHOE IINTAHUPOBAHUE
10 KJTACC

No

~

Tema ypoka

KoaudecTBo yacoB

KoHnTtposbHbie

Bcero
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3yYeHUs

DJIeKTPOHHBbIE
uudpoBbie
oOpa3oBarTe/ibHbIE

pecypchbl

[Ipenmer opranuyeckoii
XHMMHH, €€ BOSBHUKHOBEHHUE,
pa3BUTHE U 3HAUCHUE

05.09.2023

Teopus crpoeHus
OPTraHUYECKUX COCTMHEHUI
A. M. bytneposa, eé
OCHOBHBIE I1OJIOKEHUS

12.09.2023

IIpencrasienue o
KIaccupuKaum
OpraHWYECKHX BEIIECTB.
Homenxknarypa
(cucremaTnyeckas) u
TPUBHUAIIbHBIE HA3BaHUS
OpPTaHWYECKUX BEIICCTB

19.09.2023

AJIKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTHYECKHM Pt

26.09.2023

MeraH u 3TaH —
IIPOCTEUIIINE IPEICTABUTEIN
AJIKAHOB

03.10.2023




AJIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBA

17.10.2023

OTUJIEH U IPOMMICH —
poCTeiIne NpeACTaBUTENH
AJIKEHOB

24.10.2023

[IpakTuyeckast padora Ne 1.
«Tomy4enue sTriieHa u
M3y4YEHHUE €r0 CBOKCTB)

31.10.2023

Anxanuensl. byraauen-1,3 u
MeTunoyTaauen-1,3.
[TommydyeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHbI

07.11.2023

10

AJKUHBI: COCTaB U
0COOEHHOCTH CTPOEHUS,
TOMOJIOTHUYECKUH PSA/I.
AneTuieH — npocTenmnin
IIPEJICTaBUTEND AIKUHOB

14.11.2023

11

Brluncienus 1o ypaBHEHUIO
XUMUYECKON peaKnu

28.11.2023

12

ApeHbl: 0€H30I1 ¥ TOTYOI.
TOKCHYHOCTH apeHOB

05.12.2023

13

I'emeTnueckas cBA3b
YIJIEBOJIOPOIOB,
MIPUHAJIEKAIINAX K
Pa3JIMYHBIM KJIaccam

12.12.2023

14

[IpupoaHbIE HICTOYHUKHU

19.12.2023




YIJIEBOJOPOIOB: IPUPOIHBII
ra3 " MOIMyTHbIE HEPTIHbIC
rasbl, He)Th ¥ MPOIYKTHI €&
nepepadoTKu

15

[pupoiHbIC HCTOYHUKH
YIJIEBOIOPOIOB: TIPUPOTHBIH
ras v MomnyTHbIe HeTAHbBIC
ras3bl, HeTh ¥ MMPOIYKTHI €&
nepepadoTKu

26.12.2023

16

KonTponbnas pabota no
paszzaeny «YTiaeBoJI0pOoabh»

09.01.2024

17

IIpenenpHbIE OTHOATOMHBIE
CIIUPTBL: METAHOJ U 3TAHOJL.
Bonoponnas cBsa3b

16.01.2024

18

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIUKOJIb U IIULEPUH

23.01.2024

19

deHou: CTPOCHUC MOJICKYJIbI,
(1)I/I3I/I‘IGCKI/IC N XUMHWYCCKHUC
CBOﬁCTBa, IMPUMCHCHUC

30.01.2024

20

Anpaeruapl: GopMabIeruI
U aneTranbaerun. AueToH

06.02.2024

21

OZIHOOCHOBHBIE TPEAEIIbHBIE
KapOOHOBBIEC KHCIIOTHI:
MypaBbUHAS U YKCyCHasl

13.02.2024

22

[TpakTrueckas padora Ne 2.
«CBoiicTBa pacTBopa

27.02.2024




YKCYCHOM KHUCTIOTBD»

23

CreapuHOBas U OJICMHOBAS
KHCIIOTHI, KaK
NPEICTaBUTENN BBICIINX
KapOOHOBBIX KHCIIOT

05.03.2024

24

MBpl1a Kak COJIM BBICIIIUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE ACHCTBUE

12.03.2024

25

CrnoxHuble 3(hupbI Kak
IIPOU3BOIHBIE KAPOOHOBBIX
KHUCJOT. ' HIPOIHN3 CIIOAKHBIX

3¢upoB

19.03.2024

26

JKupsr: runponus,
MIPUMEHEHHE,
Ouosornyeckas poJib )KUPOB

26.03.2024

27

VT1I1eBOIbI: COCTAB,
KIaccupuKanus.

Baxneimme npeacTaBuTeNn:

TJIF0K03a, PpyKTO3a,
caxaposa

09.04.2024

28

Kpaxman u nemnonosa kak
MIPUPOJIHBIE TOTUMEPBI

16.04.2024

29

KonTponbnas pabora o
pasneiy
«Kucnoponconepxariue
OpPraHUYECKUE COCTUHEHUSD)

23.04.2024




30 AMMHBI: METHJIAMHUH U
AHWJIMH

30.04.2024

AMMHOKHUCIOTEI KaK
aMdoTepHbIe OPraHNYEeCKUe
31 COEIMHEHMS, X
OHOJIOTHYECKOE 3HAUYEHHE.
IenTuner

07.05.2024

Benku xak nmpupoiHbIe
32 BBICOKOMOJIEKYJISIPHBIC
COEUHEHUS

14.05.2024

OCHOBHBIE TIOHSITHS XUMUHU
33 | BBICOKOMOJIEKYJIIPHBIX
COCIMHEHU N

21.05.2024

OcHOBHBIE METO/IBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX

34
coeqmuennii. ITnactMmaccsl,

Kay4yKH, BOJIOKHA

21.05.2024

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34




11 KIIACC

Ni

~

Tema ypoka

KoaudecTBO 4acoB

Bcero

Kontposabsubie
padoThI

IIpakTHyeckue
padoThI

Jlara
HU3yYeHUst

JIeKTPOHHBbIE
nupposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMUYECKUH 3JIEMEHT. ATOM.
DneKTpoHHas KOH(uUrypamus
aTOMOB

07.09.2023

Ilepuonnueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMHUYECKHUX 3y1eMeHToB J[. 1.
Menneneesa, X CBA3b C
COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB

14.09.2023

3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XMMHUYECKHX JIEMEHTOB U
WX COCIMHEHUH 10 TPyIIaM U
nepruojaM. 3HaYEHUe
NEPUOANYECKOT0 3aKOHA U
CHCTEMBbl XMMUYECKUX 3JIEMEHTOB
J.1. Menneneesa B pa3BUTUH
HaYKH

21.09.2023

Crpoenue BeliecTBa. XUMUYECKas
CBsI3b, €€ BUJIbI; MEXaHU3MBI

28.09.2023




00pa3oBaHusi KOBAJICHTHOM CBSI3H.
BomoponHas cBsi3b

BaneHnTtHOCTE.
DIEKTPOOTPUIIATEIIBHOCTb.
Creniens okuciienus. Bemecrsa
MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOT'O CTPOCHUS

05.10.2023

IlonsTHe O JAUCIICPCHBIX CUCTCMAX.
HcTtuHHBIC U KOIIOUIHBIC
PacCTBOPBLI. MaccoBas 1ois
BCIICCTBA B paCTBOPC

19.10.2023

Knaccugukarus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCTUHEHUI.
['eHeTnyeckast CBS3b
HEOPraHUYECKUX BEIIECTB,
Pa3IMYHBIX KJIACCOB

26.10.2023

Knaccudukanmst xumMmuaeckux
peaKkIuil B HEOPraHUYECKON 1
OpPraHUYecKOi XMMHHU. 3aKOH
COXpaHEHMs MacChl BEIECTB;
3aKOH COXPaHEHUs U MPEBPALCHUS
SHEPIUU MPU XUMHUECKUX
pEeaKIusIX

02.11.2023

CxopocTts peakmuu. O0patumpie
peakuu. XUMUYECKOE
paBHOBeCHE

09.11.2023

[TpakTrueckas padora Ne 1.

16.11.2023




«BnusiHEE pa3TUYHBIX PAKTOPOB
Ha CKOPOCTh XUMUYECKOU
peakuumn

DNEeKTPOTUTHYECKAS
muccouuanus. [lonstue o
BOZIOpOAHOM ToKka3zatene (pH)
pactBopa. Peakiiuu nOHHOTO
oOMeHa. ['npoan3 opraHMuecKux
N HCOPTaHUYCCKUX BCHICCTB

30.11.2023

OKHUCHIUTENIBHO-
BOCCTAHOBHUTEJIbHBIC PEAKIUH.
[TonsiTrie 00 3IEKTPOIIH3E
pacIiaBoB ¥ paCTBOPOB coJeit

07.12.2023

KoHnTtposnbnas pabora 1o pasueny
((TCOpeTI/I‘-IeCKI/Ie OCHOBBI XUMHUN»

14.12.2023

MeTtanibl, UX MOJOKEHNE B
Ilepuonuueckoi cucreme
XUMHUYECKUX deMeHToB /1. 1.
MenneneeBa 1 0COOEHHOCTH
cTpoenust atoMoB. O6mIHIe
dbuznyecKkre cCBOWCTBA METAIJIOB

21.12.2023

CrutaBsl METaJIOB.
DIIEKTPOXUMUYECKHAN PAAJT
HaIpPsDKEHUI METaIIJIOB

28.12.2023

XHUMHUYECKHE CBOMCTBA
BaXHEHMILINX METAJIIOB (HATPUH,
KaJIni, KaJbI[Ui, MarHHU,

11.01.2024




AIIOMHUHUI) U UX COEUHEHUIN

XUMHUYECKHUE CBOMCTBA XpOMa,
MEIU U UX COEIUHEHUN

18.01.2024

(o TN IEN SN

XUMHYeCKHE CBOMCTBA IIMHKA,
JKere3a M UX COeqUHEHUH

25.01.2024

[EEN

[TpakTuyeckas padora Ne 2.
"Pemenue 3KCriepuMEHTaJIbHbBIX
3azad4 1mo reMe «Metaisp"

01.02.2024

Hemeramisl, UX MOJIOKEHUE B
[Tepuonueckoii cucreme
XUMHUYECKUX d1eMeHTOB /I. 1.
MenenneeBa 1 0COOCHHOCTHU
CTPOCHHS aTOMOB

08.02.2024

[EEN

dusnyecKue CBOKMCTBA
HEMETAJUIOB. AJUIOTPONHS
HEMETAJUIOB (Ha mpuMepe
KHCII0po/1a, cepbl, hocdopa u
yraepoaa)

15.02.2024

XHUMHYECKHE CBOMCTBA rajJOr¢HoOB,
Cephl U UX COCTMHEHUI

29.02.2024

XUMHYeCKHe CBOIICTBA a30Ta,
docodpa u X coeAMHEHUN

07.03.2024

XUMHUYECKUE CBONCTBA YIJIEPOa,
KPEMHHS M UX COETMHEHUI

14.03.2024

GNP DNDIWODNNINDN

IIpuMeHeHne BaKHEUIINX
HEMETAJIJIOB ¥ UX COCAMHEHHUN

21.03.2024




O0o00111IeHNEe ¥ CUCTEMaTH3aIs
3HaHUM 1o TeMme «HemeTranasn).
Brruucnenus no ypaBHeHUSIM
XUMHUYECKUX PEAKUUN U
TEPMOXUMHYECKUE PACUETHI

28.03.2024

[TpakTrueckas padora Ne 3.
«Perrenune sKCrepruMeHTaTbHBIX
3aaa4 o reme "Hemerasnisi"y

11.04.2024

KoHTposbHast pabora 1o TemMam
«Metamaey n «Hemeramisny

18.04.2024

Heopranunueckue u oprannueckue
kucaotel. Heoprannueckue u
OpraHMYeCKHEe OCHOBAHUS

25.04.2024

AmMpoTepHbIe HEOpraHUYECKHEe U
OpraHUYECKHUE COETUHEHUS.
I'eneTnyeckas cBs3b
HEOPraHMYECKUX U OPraHUYECKUX
BEILIECTB

02.05.2024

Ponp xuMuu B 00ecIieueHuN
9KOJIOTHYECKOH, JHEPTCTHUECKOHN 1
MUIIEBON 0€30MacHOCTH, Pa3BUTHH
MCIUITUHBI

16.05.2024

[IpencraBnenust 06 oOmuUx
HaquBIX HpI/IHIII/IHaX
HpOMBIHIJ'IeHHOFO HOJ'Iy‘-IeHI/IH
Ba)KHEUIIINX BEIIECTB

16.05.2024




Yenosek B MUPE BEILECTB U

I[TPOI'PAMME

3 1 23.05.2024

3 MaTepUasoB

i XuMHS ¥ 370pPOBbE YETIOBEKA 1 23.05.2024
OBUIEE KOJIMYECTBO YACOB I1O 34










