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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHUM Ha YpPOBHE CpEeIHEro oOlero ooOpa3oBaHUs
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUIN K pe3ybTaTaM OCBOEHUS
dbenepasibHONM 00pa30BaTENBHOM MPOTPAMMBI CPETHEro OOIIEro 00pa3oBaHUS
(®OIT  COO), mnpencraBieHHbix B DeaepalbHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Kounenmuu mnpenonaBaHus
yuebHoro mpeamera «Xumusi» B o0Opa3oBaTelbHBIX opranuzanusx Poccuiickoii
denepanvy, peaNM3yIOMIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOTPaMMbl, U
OCHOBHBIX TOJOkKEHUM «CTparerun pa3BUTUSL BOCIHUTaHUS B Poccuiickoit
Odeneparuu Ha niepuoa a0 2025 rona» (Pacmopsikxenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY NOAXOJ0B K pa3pabOTKe MpOorpaMMbl MO XUMHH, K OINPEIACICHUIO
oO1eit ctparerun oOy4deHUsl, BOCIIUTAHUS U Pa3BUTHS 00YyYalOLIUXCsl CPEICTBAMU
yueOHoro npeamera «Xumusi» aiig 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHnentyaibHbie TnosokeHuss ®I'OC COO o B3auMo0OYCIOBIEHHOCTH IICJIEH,
COJIepXKaHUsI, PE3yJbTAaTOB OOy4YeHUs W TPEOOBAaHWI K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMUYECKOE o0Opa3oBanue, NOJIy4yaeMoe BBIITYCKHUKAMU
00111e00pa3oBaTeIbHONM  OpraHu3alii, SBISETCS HEOThEMJIEMOM YacThlo HX
obpazoBanHOocTH. OHO CIY)XHT 3aBEpIIAIOIIAM JTAllOM pealu3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
IIEJIOCTHOM CHCTEME XUMHUYECKOro oOOpa3oBaHMs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
4yeJloBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3M0POBBI0 W TIPUPOAHOW cpene. Peammsyercs xummueckoe oOpa30BaHUE
0o0ydJaronumxcsi Ha YpOBHE CPEIHEro OOIero 00pa3oBaHUs CPEACTBAMHU YYeOHOTO
npeaMera «XHUMHSA», COJIEpPKAHHE M TIOCTPOCHHE KOTOPOro OIPEIEIEHbl B
nporpaMme MO0 XUMHUHM C YYETOM CHEHU(PUKH HAYKHM XUMHH, €€ 3HAYeHUs B
MO3HAHUU TPUPOJBI U B MaTE€pUAIbHOW KM3HM OOIIECTBA, a TakXKe C y4E€TOM
o0mux T1enel W NPHUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpeHero obmero oopasoanus B Poccutickoii deaepamnmm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK WUrpaeT ocoOyrk poJib B
COBPEMEHHOW LMBWJIM3AIMHU, B CO3IaHUU HOBOM 0a3bl MaTEpUAIIbLHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (DOPMHPOBAHUE PAIMOHATLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHUE L[ETOCTHOTO MPEACTABICHUSA 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAOLIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JIaCTIMU IPUMEHEHUSI.



TecHO B3aMMOAEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMUs CTaja
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIBTYpPbl, HEOOXOIUMBIM YCIOBHEM YCHEIIHOIO
Tpyda M XKHU3HU Kaxaoro ujgeHa oOmectBa. CoBpeMeHHass XMMHS Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHH HallpaBlieHA HAa pEUICHUE
rJI00AIbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTMYECKON O€30IaCHOCTH U OXPaHBbI 3J0POBB.

B coorBercTBUM C OOmMMM LENSMA U NPUHIMUIAMH CPEIHEro OOIIero
oOpasoBanus cojepxkanue npeamera «Xumus» (10-11 kimaccrl, 6a30BbI YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJTOTOBKY
00yJarmmxcsi, HEOOXOJUMYK UM JUIi  BBIPAaOOTKHM  MHUPOBO33PEHUYECKHUX
OPMEHTUPOB, YCIEIIHOTO BKJIIOYEHHS B JKU3Hb COLMYMa, IPOAOJDKEHUS
o0pa3oBaHMs B pa3IUYHBIX 00JIACTIX, HE CBSA3aHHBIX HEMOCPEACTBEHHO C XUMUEIA.

CocraBnsitomiuMu  nipeameTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KYpChl —
«Opranuyeckas xumus» U «OOmas v HeopraHuyeckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIE€P>KaHMsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAHWH MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUYCHUEM 3HAHUUW W3 OONIeH XUMUW) U
OpraHndeckor xummu. OOpMUPOBAHNME NAHHOW CHCTEMBI 3HAHUM IIPU WU3YYEHUH
npeaMera oOecreynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxanusi KypcoB — «Opranuueckass xumus» u «OOmas u
HEOpraHuyeckas XUMHUS» cQOpMHpOBaHA B MpOrpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOTO TMOAXOJa K HW3Y4YEHHI0O Y4YeOHOro wmarepuana U 0OyCJIOBJIEHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpENeNEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypc€ OPraHMYECKOM XHMHHU BELIECTBA
paccMaTpHUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCAMHEHNM, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKHUX M DJIEKTPOHHBIX
NpeAcTaBlIeHU O cTpoeHun BemiecTB. CBeneHuss 00 HU3y4yaeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTUU — OT YIJIEBOJAOPOJIOB JIO CIOXKHBIX OMOJOTUYECKU
aKTMBHBIX COEQUHEHHMH. B Kypce OpraHnyecKom XWUMHH IIOJIy4YalOT DPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs MEPBOHAYATHHBIC
NPECTaBICHUS O XUMHUYECKOM CBSI3U, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHUS, O XUMHUECKON PEAKIINH.

[lon HOBBIM yriaom 3peHusi B mnpeamere «XuMus» 0a30BOro YpOBHS
paccMaTpuBaeTCsl HU3YyYEHHBII Ha YpPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan u (AaKTOJIOTHMUECKHE CBEICHHS O BeEIIeCTBaX U
XUMHUYecKoil peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUSD» OOyYaroUuMCsl TPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUM,



riy0ke TMOHATh MCTOPUYECKOE W3MEHEHHE (QYHKIUH STOro 3akoHa — OT
o0o01aromeit 10 00bACHSIOMIEN U MTPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BaXXHEWILHMX BEIIECTBAaX, UX COCTaBE, CTPOCHHUH,
CBOICTBaX M NPUMEHEHUH, a TAKKE O XMMHUYECKUX PEAKLUMSIX, UX CYLIIHOCTU U
3aKOHOMEPHOCTSX TNpOTeKaHus JomnonHsercda B Kypcax 10 m 11 xkmaccos
AIIEMEHTAMHU COJACpXKaHHs, HMEIOUUMH KYJIbTYPOJOTHYECKUI U MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHWIO B3aWMOCBS3U XHMHH C
IPYTMMHM HayKaMH, PacKpblBalOT €€ poJib B IO3HABATEJIBHOM M NPAKTUYECKOU
NESTEIIbBHOCTH 4YEJIOBEKAa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHMsSI K IPOLECCY
TBOPYECTBA B OOJIACTU TEOPUU U MPAKTUUYECKUX IPUIIOKEHUN XUMHH, TIOMOTAIOT
BBIIIYCKHUKY OpPUEHTHPOBAThCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYHMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh MH(GOPMALUIO U
OPUMEHATh €€ JUIsl TIONOJHEHUS 3HAHWM, pEIIECHUs MHTEJUIEKTYalbHbIX U
AKCIIEPUMEHTAJIbHBIX HCCIIEN0BATENbCKUX 3ada4u.B nemnom copepxanue yuyeOHOro
npeqMera  «XUMHUS»  JAHHOTO  YPOBHS  M3Y4YEHHS OPUEHTHPOBAHO  HA
dbopMupoBaHHEe y OOYyYarOIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsI TTOHUMAaHUS
¢unocopckux upen, Takux Kak: MaTepualbHOE EIMHCTBO HEOPTraHMYECKOro M
OpraHMYECKOI0 MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB HUX COCTaBOM H
CTPOCHHEM, I103HABAEMOCTh MPHUPOAHBIX SBJICHUN IMyTEM OSKCIEpUMEHTa U
pellieHusT MPOTUBOPEYMH MEXAY HOBBIMU (akTaMH U  TEOPETHUYECKHUMHU
IPEINOChUIKAMHU, OCO3HAHHUE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX IpobdiieM, a
TakKe MpodeM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/1aHUS HOBBIX
TEXHOJIOTMM U MaTepUaoB.

B naHe pemeHuss 3agad  BOCHMTAHMSA, PAa3BUTUS M COLMAIN3ALNU
0o0y4Jaromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU MOIXOIbl K OMPEICICHUIO
CONIEp)KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBalOT (OPMUPOBAHHE
YHHUBEpPCAJIbHBIX Y4YEOHBIX JEMCTBHH, HUMEOUMX 0a30BO€ 3HAYEHHE JUIA
pPa3IMYHBIX BHUJIOB [JEATENBHOCTH: pELIEHUS MpoOsieM, IIOMCKa, aHalIu3a MU
00paboTku nHpopMaLru, HEOOXOTUMBIX IJI MPUOOPETEHUS ONBITA MIPAKTUYECKON
U WCCJENOBATEeIbCKON NEATENbHOCTH, 3aHUMAIOUICH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenosaBaHMs XMMHUM Kak Ha YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHMs, TAK U HA YPOBHE CPEIHEr0 00IIEro 00pa3oBaHus, IpU ONPEIEICHUN
COJIepKaTeIbHON XapaKTEpPUCTUKU LeNeld HU3y4eHUs NpeaMeTa HallpaBICHUEM
NEPBOCTENEHHONW 3HAYUMOCTU TPATUIIMOHHO NpU3HAETCA (OPMUPOBAHHE OCHOB
XMMHMUYECKON HayKd Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOU
JESTEIIbHOCTH YEJIOBEKAa U KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOHN KyJbTyphl. C
METOJUYECKOW TOUYKHM 3pEHUS] TAKOW IMOAXOJ K OINpPEACNICHUIO LeJIed U3y4eHUs
npeaMeTa SIBISIETCS BIIOJHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHHs TJABHBIMHU LIETSIMU W3YYECHHs MpEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 =11 kJ1.) ABISIOTCS:

e (opMHUpPOBaHHME CHUCTEMbl XUMHUYECKHMX 3HAHUM KaK BaKHEHIIEH
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOU
JeXKaT KIIFOYEBBIC TOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHUE M MOHUMAHHE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/AX MO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIMii, HEOOXOAMMBIX [JIi MPUOOPETECHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHH,
UMEIOIIHNX MECTO B MPUPOJIE, B MPAKTUYECKON U TTOBCEAHEBHOM JKU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB AEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHMHUYECKOTO OJKCIEPUMEHTa, COOJIOJCHUEM  MPaBUI
6e30macHOr0 OOpaIIeHus ¢ BEIEeCTBAMH.

Hapsigy ¢ aTum, conepxaTesbHasi XapaKTepUCTUKA 1IeJiel U 3a/lay U3y4eHUs
peaMeTa B IporpaMme 1Mo XMMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero obumiero oopazoBanusi. CeroaHs B
NpErnolaBaHiy  XWUMHH B OOJIBIICH CTETMEHW OTHAETCA  MPEANOYTCHHE
MPaKTUYECKOM KOMIIOHEHTE COJEpKaHUsl OOy4YeHUs, OpPUEHTHPOBAHHOM Ha
MOJTOTOBKY BBIMYCKHUKA 00IIe00pa30BaTEIbHOM OpraHu3alliy, BIAJCIOLIErO HE
HA0OpOM 3HaHUW, a (YHKUHMOHAIHHOM TIPaMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSMHA aKTUBHOTO TIOJIYYCHUS 3HAHUN W NMPUMEHEHUS WX B PEaTbHOU KU3HU
JUTS pEIIIeHUs TPaAaKTUYECKHUX 3a/1ad.

B cBsf3M ¢ 3TUM MpU U3Y4YEHUU IMpeaMeTa «XUMHUS» JOMHHHUPYIOLIEE
3Ha4Y€HHE MPUOOPETAIOT TAKKE LIEJIU U 33]1a4H, KaK:

ajanranusi 00yJaromMxcsl K YCIOBUSAM JTMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX dKU3HEHHBIX CUTYallMAX, CBA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dbopmupoBaHre y OOYYalOIMUXCS  KJIIOYEBBIX  HABBIKOB  (KITFOUEBBIX
KOMITETCHIINI), WMEIOIINX YHUBEPCATHLHOE 3HAYCHUE [JIsi PA3IMYHBIX BHJIOB
JEATEIIbHOCTH: pelleHUs MpooJieM, Morcka, aHaiu3a U o0paboTku uHOOpMAaINH,
HEOOXOAUMBIX [JIsi MPUOOpPETEHHUsl OIbITa JeATEIbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHMM XHMHHM, a TaKXke JMJI1 OLUEHKHM C TO3ULUN
IKOJIOTUYECKON OE€30MacHOCTH XapakTepa BIWSHUS BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPTraHU3M YE€JIOBEKA U IPUPOIAHYIO CPENY;



pa3BUTHE IO3HABATECIBHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX M TBOPYECKUX
CHOCOOHOCTEHN 00yUaIOIUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPUOOPETATh HOBBIC
3HAHUS 110 XMMHU B COOTBETCTBHUH C JKU3HEHHBIMHU TOTPEOHOCTSIMHE, UCIIOIB30BATh
COBpEeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU ISl TIOWCKA W aHaIu3a yu4eOHOU U
HAYYHO-TTOMYJISIPHON HHPOPMAITUH XUMHUIECKOTO COICPIKAHMS,

(dbopmupoBaHKE U pa3BUTUE Y OOYUAIOIIUXCS ACCONMATHBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOIIOAATeIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOIUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HANPaBICHHOCTH XUMHH, €€ BaXXHOW POJHM B PEIICHWH TJI00ATBHBIX TpoOIeM
PaIMOHATFHOTO MPUPOOOIB30BAHHMS, TTOTIOIHEHHSI SHEPTETHUECKUX PECYPCOB H
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpex)HOTro
OTHOIICHUS K TIPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHUs OIbITa
UCTIOJIB30BAaHUSl TOJMYYCHHBIX 3HAHWUW Ui TPHHATUS TPAMOTHBIX DPEUIICHUH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHYECKUMHU SIBIICHHUSIMH.

B yueOnom mnane cpeaHero o6miero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOT0 ypOBHS BXOAWT B COCTaB MPEAMETHOHN obnactu «EcTecTBeHHO-HAYIHBIE
IPEIMETHD».

OOmiee 4nciio YacoB, OTBEIEHHBIX ISl M3YYCHUSI XUMHHU, Ha 0a30BOM YpOBHE
cpenHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
yac B Hegento), B 11 kimacce — 34 yaca (1 gac B Hepenio).



COAEPXKXAHUME OBYUYEHUA
10 KITACC
OPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XMMUM

[IpenMeTr opraHnueckod XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MAaTEpHaAIOB. Teopus CTPOEHHUS] OPraHUYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHbIE TT010)KeHH. CTpyKTYpHBIE (hOPMYIIBI
OpraHMYeCKUX BemecTB. [omonorus, wuszoMepus. XuMHYECKas CBS3b B
OPraHMYECKUX COCAUHEHUSIX — OJIMHAPHBIC U KPaTHBIEC CBA3H.

[IpencraBnenne o kinaccuUKAIMM OPTaHUYECKUX BemecTB. HomeHkmaTypa
OpraHUYEeCKUX COEIMHEHMH (cUcTeMaThyeckas) ¢ TpUBHAJIbHBIE Ha3BaHUS
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUS BELIECTB W MX MPEBPAILCHHI:
O3HAaKOMJIEHHME C OO0pa3laMH OpPraHMYECKHMX BEUIECTB W MarepuajaMd Ha HX
OCHOBE, MOJICJMPOBAaHUE MOJIEKYJl OpPraHMYECKHX BELIECTB, HAONIOJCHHE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OIBITOB M0 MPEBPALIEHUIO OPTAaHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yraesopopoasl

AJKaHBI: COCTaB WU CTPOEHUE, TOMOJIOTMUECKMH psa. MeraH M 3TaH —
MPOCTEUIIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBOWCTBA
(peakiuu 3aMenieHus] W TOpPEHHUs), HAXOXJECHUE B MPUPOJE, TOJYyYCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTUYECKUN psifi. DTUIICH U MPONUIEH —
MPOCTEUIINE TPEICTABUTENN AIKEHOB: (U3MYECKUE M XUMHUYECKHE CBOWCTBA
(peakiuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAllUd, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOJTyYEeHUE U MPUMEHEHHE.

Ankaauensl: OytamueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBa (peakuusi noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUM psijl. AlIETHIIEH
— TMPOCTEHIIMIA TPEeNCTaBUTENIb AJIKWHOB: COCTaB, CTpOEHUE, (U3NYECKUEe WU
XUMHUYECKUE CBOMCTBA (pEaKIMu THAPUPOBAHMUS, TaJOTCHUPOBAHUS, THIPATALINH,
TOPEHMUS ), OJIyYeHUE U IPUMEHEHUE.

Apensl. benzon: cocra, ctpoenue, Gu3NUECKUE M XUMHUYECKHE CBOICTBa
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U MPUMEHEHUE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XuMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), NOdyueHue u npumenenue. TOKCUYHOCTD



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOAOPOJAMH, MNPUHAAICKAIUMU K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W IONYyTHBIE
HeTsaubie Ta3el. HedTs u e€ mpoucxoxaenue. CrocoObl nepepaboTku HEePTH:
NEPEroHKa, KPEKUHT (TePMUYECKUM, KaTaIUTUYeCKHil), mnuposn3. I[IpoaykTsi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTU U B ObITy. KameHHBbIN
yroJib U IPOAYKTHI €r0 MepepadoTKH.

DKCNEepUMEHTANbHBIE METOJbl W3YYEHHUsS BEIIECTB W HUX MpEeBpaIleHU:
O3HAKOMJIEHME C o00pa3laMy IUJIacCTMAcC, KaydyyKOB W PE3HWHBI, KOJUIEKUIUHU
«Hepts» u  «Yromap», MOAECIUPOBAHWE  MOJIEKYJ  YII€BOAOPOJOB U
raJIOT€HOMPOU3BOAHBIX, POBEICHNE MPAKTUUYECKON PAbOThI: MOTYYSHHE 3TUJICHA

Y U3yUYEHHE €TO CBOUCTB.

Pacuérurle 3amayn.

Bbluncienuss 1o ypaBHEHHMIO XHWMHUYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOAYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MIIH MTPOYKTOB PEAKIIUN).

Kucsiopoacoaep:xaimye oprannyeckne coeinHeHus

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON U 3TaHOJ: CTPOEHUE,
buznueckue M XUMHYECKHME CBOMCTBA (peaklMM C AaKTUBHBIMU MeETaJlJIaMHu,
raJIoTeHOBOJIOPOIAMU, TOpPEHHE), MpUMEeHEeHHe. BoaoponaHbie CBS3M MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U ATaHOJIa Ha OPraHU3M YeJIOBEKa.

MHoroaToMHble  COUPTBHL.  ODTWICHTJUKOIbL W  TJIMLEPUH: CTPOCHUE,
bu3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEWCTBHE CO IIEJIOYHBIMHU
MeTajUlaMH, KaueCTBEHHasi peaklds Ha MHOTr0aTOMHbIE chupThl). [lelicTBue Ha
opranusMm uesnoBeka. [[pumeHenne rimuuepruHa U STUICHTIUKOJSL.

denon: cTpoeHHE MOJEKYNbl, (U3NYECKHE M XHUMUYECKHE CBOMCTBA.
TokcuuHocTh Genona. [Ilpumenenue gpenona.

Anpaerunbl U kemouwvl. DopManbIeruj, —aleTalbJIeruja: CTPOCHHUE,
dusznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KayeCTBEHHBIE PEAKIINH ), IOTyYECHUE U IPUMEHEHHUE.

OMHOOCHOBHBIE TIpenebHbIe KapOOHOBBIE KHUCIOTHL.. MypaBbHHAs U
YKCyCHasi KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe U XMMUYECKHE CBOMCTBa (CBOMCTBA,
oO1ue Juisl Kjacca KUCIOT, peakius 3Tepudukanumn), nojJyueHue U MpuMeHEHHUe.
CreapuHOBasi U OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENM BBICIIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIU BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEEe ACHCTBHE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['muponus
cinoxHbIX 3upoB. XKupsl. ['naponus xxupos. [Ipumenenue xupoB. buonoruyeckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCH(UKAIMS ~ yriaeBOAOB  (MOHO-, JH- U
noJyiucaxapuibl). [ roko3a — mpocTelmii MOHOCaxapHl: OCOOEHHOCTU CTPOCHUS
MOJIEKYNbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBAa (B3aUMOJACHMCTBHE C
ruapokcugom Menu(Il), oxucieHne ammuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPO’KEHHE TJIOKO3bl), HAXOXKJEHHUE B NPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. DotocunTe3. OpykTo3a Kak H30MEP IIIIOKO3BI.

Kpaxman u menniono3a kak npupojaHbsie nonuMepbl. CTpoeHHe Kpaxmalia U
neono3bl.  du3nueckue M XMMHYECKHME CBOWCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MpEBpaIleHUIl:
NpoBeJcHNE, HAOMIOJEHNE U OINMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIOUPTOB, KAYECTBEHHBIE PEAKIMHU OJHOATOMHBIX CHUPTOB (OKHCIIEHHE 3TaHOJA
okcupoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aWMOJICUCTBUE TJIMIIEPUHA C
ruapokcuiom menu(Il)), anpaernioB (OKuCIEHME aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wMmenu(Il), B3ammopeiicTBHE Kpaxmanaa C HOIOM),
IPOBEJCHUE MPAKTUUECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3agaum.

Bbluncienuss 1o ypaBHEHHMIO XHMHUYECKOW peakiuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTA PEAKIMU O U3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOHBIX BEIIECTB MM MIPOTYKTOB PEAKIIUN).

A3oTcoaeprkamue opraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(OTepHble Oprannueckue coeauHeHus. Guznyeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha mpuMepe IuiuHa). buonsoruueckoe
3Ha4YE€HHE aMHUHOKUCIOT. [lenTuabl.

benku kak MpUPOIHBIE BBICOKOMOJICKYJISIpHBIE coeauHeHus. [lepBuuHasi,
BTOpUYHAs W TpEeTUYHAs CTPYKTypa OeIKoB. XHUMHUYECKHE CBOMICTBa OEIKOB:
THJIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

DKCHEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpaIlCHUI:
HaOJI0/ICHUE U OMKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: ACHATYpalus OEIKOB MpU
HarpeBaHuU, IIBETHHIE PEAKIIUU OEIIKOB.

BbicOKOMOJIeKYISIPHBIE COeTUHEHUS

OCHOBHBIE MOHATHUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3aLUU, CPEAHSST MOJIEKYJISIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCAMHEHUNH —
MOJINMEPHU3AITS U TIOJTUKOHICHCAITHS.

DKCHepUMEHTANIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpaIleHU:
03HAaKOMJIEHHE ¢ 00pa3liaMu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MexXnpeIMETHBIX CBA3EH IPU WU3yYEHUH OPTaHUYECKOW XMMHUU B
10 kiacce OCyIIECTBISICTCS 4Y€pEe3 HCIOJIb30BaHHWE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX MOHATHM, TaK W NOHATHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE IOHATHSA: SIBJICHUE, HAYYHBIH (PaKT, TUIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiaccU(UKAIMs, MEPUOJIUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJECIUPOBAHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUN YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHME
BELIECTBA, (PU3NUECKHUE BETUUYNHBI U €JUHUIIBI UX U3MEPEHUSI.

buonorusi: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

I'eorpa¢usi: MuHepabl, TOpHbIE MTOPOABI, MOJIE3HBIE UCKONIAEMbIE, TOILIUBO,
peCypCHlI.

TexHoynorus: NUIIEBBIE NPOAYKTHl, OCHOBBI PAalMOHAIBHOIO ITATAHMS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MpenapaTsl, MATEPUAIIBI U3
VICKYCCTBEHHBIX U1 CHHTETHYECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKU d7eMeHT. AToM. Sapo aroma, H30TONBL. DIJIEKTPOHHAS
000Ji0uKa. DHEPreTUYecKue ypoBHHU, MOAYPOBHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. IIEKTPOHHAS] KOH(PUTYpAIUsi AaTOMOB.

[lepnognuecknii 3akoH U [lepuognyeckas cucremMa XMMHUYECKUX DJIEMEHTOB
. Y. MenneneeBa. CBsi3b NEPUOAUUYECKOTO 3aKkoHA U [lepnoanueckor CUCTEMBI
xuMuueckux sneMeHtoB JI. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBONCTB XHMMHUYECKHX DJIEMEHTOB U
o0pazyeMbIX MMH TPOCTBIX M CJOXHBIX BEIIECTB MO TPYNNaM M TEPHOJaM.
3Ha4YeHue MEPUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BeliecTBa. XUMHUYECKasi CBS3b. BHAbl XUMUYECKOW CBSI3U
(KOBaJICHTHasi HEMOJISIpHAs U TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKuentopHsiil). Bomoponanas cBsa3b. BaneHTHOCTb. JEKTPOOTPHUIATEIHHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemecrBa MOJEKYyISIpHOTO M HEMOJEKYJSIPHOIO  CTPOEHHMs.  3aKOH
NOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTAIMYECKUX PEHIETOK. 3aBUCHUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne 0 nucnepcHbIX cucrtemax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 10J1s1 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COECIMHEHU. Howmenknarypa
HEOPraHWYECKUX BEUIECTB. ['€HeTnyeckas CBSI3b HEOPraHMYECKHX BEILECTB,
MPUHAJIEKANUX K Pa3JIMYHBIM KJIaccaM.

Xumuueckass — peakuus. Krnaccupukanuss XUMHYECKMX — peakiuud B
HEOPraHUYECKOM M OPraHUYECKON XMMHHU. 3aKOH COXPAHEHHS MacChl BEIIECTB,
3aKOH COXPAHEHHMSI M NPEBPALIEHUS SHEPTUU TPU XUMHUYECKUX PEAKLIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3inyHbIX (QakTopoB. OOpaTUMBbIE
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSIOUIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jlelllarenbe.

OnexTponutuyeckas auccouuanus. CuiabHble U ciaalblie 31eKkTpoiauTsl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KHCJIasl, HEUTPaAJIbHASL, IEI0YHAS.

OKHCIUTENPHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUs BELIECTB WU MX [PEBPALLCHHIA:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XUMHYECKUX 3jieMeHToB Jl. .
MenpeneeBa», U3ydeHUE MOJENECH KPUCTAUTMYECKUX PEIIETOK, HaOII0JeHUE U
OIMMCaHUE IEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3lIoKEHUE MTEPOKCUAA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aTopa, OMPENEICHUE CPEALl PACTBOPOB BEUIECTB
C TOMOIIbI0 YHUBEPCATBHOTO MHAMUKATOpPA, PEAKIMU HOHHOTO OOMeHa),
IIPOBEICHUE IPAKTUYECKON paboThl «BnusHue paznuuHbix (akTOpOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnbie 3anaum.

Pacuérel 10 ypaBHEHUAM XHMHUYECKUX PEAKIUHA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HCIIOJIb30BAHUEM IIOHATHUS «MacCOBas
JI0JISL BEILIECTBAY.

Heopranuyeckasi xumus

Hemeraiutel.  Ilonmoxenne HemerayuioB B llepuoanueckoit  cucreme
xumudeckux snemeHToB JI. Y. MenneneeBa u 0COOCHHOCTU CTPOEHUSI aTOMOB.
®du3ryeckre CBONCTBA HEMETAJJIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCIIOPOJa, cephl, pocdopa u yrieposa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJJIOB (raJOreHOB, CEPbI, a30Ta,
dochopa, yrimepoga U KpeMHHSI) U HMX  COEAUHEHMM  (OKCHIIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOIHBIX COCTUHEHUN ).

[IpruMeHEHNE BAXKHENIIIMX HEMETAJUIOB U UX COCITMHEHUM.



Meramnel. [lonoxenne meramnoB B Ilepuoandeckor cUCTEME XHMHYECKHUX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0UYEK
aToMOB MeTayuioB. O0mue Qusnyeckne cBoricTBa MeTaioB. CruiaBel METaJUIOB.
DIJIEKTPOXUMHUYECKUI Pl HAPSYKEHUH METaJJIOB.

XUMUYECKHE CBOMCTBA BaKHEWINMX METAUIOB (HATPHUM, Kaiui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUN.

OO1ue cnocoObl mofyuyeHus: MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAJbHBIE METO/Abl HW3YyYE€HHS BEHIECTB M HUX IPEBpAIICHUMN:
W3YYEHHE KOJUICKIMU «MeTallibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, pElIeHHE
AKCHEPUMEHTANIbHBIX 3a7a4, HAOJI0JIEHHE U OIKCAHUE JE€MOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHUE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIIOB).

Pacuérunle 3amayn.

Pacuérer maccel BemiecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce Wi OOBEMY OJIHOTO W3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB,
pac4€Tpl Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIH OHO
13 BEILIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponp xumum B oOecieUeHHH 3KOJIOTHYECKOW, SHEPTETUYECKOW W TMHINEBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL [loHATHE O HAyYHBIX METOJax MO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKIIHM.

[IpencraBnennss 00 OOIMX HAYYHBIX MPHUHIMIIAX  TPOMBIILICHHOTO
MOJy4YEHHUS BaXKHEHIIIMX BEIIECTB.

UenoBek B MHpE BELIECTB M MATEPHUATOB: BAXKHEUIIHWE CTPOUTEIbHBIC
MaTepuaabl, KOHCTPYKIHOHHBIE MaTEpualbl, KpPAaCKH, CTEKJIO0, KEpaMHKa,
MaTepuaibl JJs 3JIEKTPOHUKH, HAHOMATEPUAIbl, OPTAHUYECKUE U MHUHEPAJIbHBIC
yao0peHus.

XuUMHST W 3J0pOBBE YEJIOBEKA: MNPAaBWJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuiia O0E30MACHOTO WCIIOIB30BAHUS MPEMApaTOB OBITOBONM XUMHUU
B OBCEHEBHOM KU3HH.

MexnpeaMeTHbIE CBS3U.

Peanuzanust  MeXnpeAMETHBIX  CBA3€d TNpU  U3YyYCHUH  OOmeH W
HEOpPraHu4ecKori XxuMuM B 11 Kilacce oCylIECTBIISIETCSI Ye€pe3 UCIOIb30BaHUE KaK
OoOIMX  ©CTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TIOHSATHHA, SIBIISIOIIUXCS
CUCTEMHBIMU JJIS1 OTACIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1mue ecTeCTBEHHO-HAY4YHbIE TMOHSTHS: HAay4YHBIM (pakT, TMMoTe3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KiaccupuKkaius, IepUOJUIHOCTh, HAOJIOJICHHE,
SKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SABJICHHUE.



dusuka: MaTepusi, JHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, paJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUYECKUN YPOBEHb, BEILIECTBO, TETO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHE BEITUYHHBI U CIMHHIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, O3KOCHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIECTB B OpPraHU3ME.

['eorpadusi: MuHEpaIBI, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypchl.

TexHonorus: XuMuU4yecKkasi MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIbCKOXO3MCTBEHHOE MPOU3BOJCTBO, IHIIECBAs
MPOMBINIUICHHOCTh,  (papManeBTUYECKass  MPOMBINUIEHHOCTh,  IPOU3BOICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHUaJOB,
ANIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNU
HA BA30OBOM YPOBHE CPEJIHET'O OBHIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yJaromMMHUCI TPOTpaMM cpeHero oOmiero oOpa3oBaHus (JTUYHOCTHBIM,
METalpeJMETHbIM W OpeAMETHbIM). HayuyHo-meToauyeckoi OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3YyJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
0o0pa30BaHUs SBISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO/.

B cooTBercTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHMS NpeaMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHUs BBIICICHBI CIICTYIOIINE COCTABIISIOIINE:

OCO3HaHHE OOYYaIOIUMHUCS POCCUUCKON TpPaKJaHCKONM HUIAECHTUYHOCTU —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTPEIEIEHUIO;

HaJIM4KMe MOTUBALIUU K O0yUEHHUIO;

1[eJIeHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTA HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U HCTOPUUYECKUX TPaJMLIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIHOCOOHOCTH OOYy4YarolIUXCsl PYKOBOJACTBOBATHCS B CBOEH
NEATETbHOCTH 1EHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, MPUCYIIUMU IIEJIOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4KEe MPABOCO3HAHUSA SKOJOTUYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBUTh
LEIN U CTPOUTH )KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUSI MpeaMeTa «XUMUsS» IJOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW U BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHU POCCHICKOTO Tpa)XAaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMu U  TpaBWIaMH  TIOBEIEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMONIO3HAHMUS, CaMOPa3BUTHS M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTHU
00yJaroImXxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMera «XUMHUS»  OTpPaXKaroT
c(OpPMUPOBAHHOCTh ONBITa MO3HABATEIIbHON M MPAKTUYECKOW JESTeIbHOCTU
00y4aromuxcs 1Mo peanu3aliy MPUHATHIX B 00IECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEH,
YBaKE€HUS K 3aKOHY U MTPABOINOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOPMax M TMpaBWIaX MEXIMYHOCTHBIX
OTHOLIEHUHN B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TPHU CO3JaHUH
y4EOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TMO3HABATENbHBIX 3aj1a4, BBHIMOJIHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMUMaTh M IPUHUMATb MOTHUBBI, HAaMEPEHHUs, JIOTHKY H
apryMEHThI IPYIMX IPU aHAIM3€E Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY W HAyYHOMY HACJIEIUIO
OTEUYECTBEHHON XUMMUU;

YBO)KEHUsI K MPOIECCY TBOPUECTBA B OOJACTHM TEOPUU U TNPAKTUYECKOTO
IPUMEHEHUS XHMHHU, OCO3HAHMsI TOTO, YTO JOCTMKEHMSI HAyKH €CThb pe3yJsIbTar
JUINTEIbHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX  HKCHEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MTPAKTHKOB;

UHTEpECa M I103HABATEIbHBIX MOTHBOB B IIOJYYEHUU U IOCIEIYIOIIEM
aHaJin3e MHQOpMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MMOBECHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSIMH,
Y IPUHHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEACHHE M MOCTYIKH CBOMX TOBApHUIIEH C
NO3UIMI HPAaBCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAaHUE TOCIEACTBUHA ITHX
HOCTYIKOB;

4) popMupOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEeH 310poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOyrofieHns MpaBwil 0€30MacHOro OOpallleHUs C BEIIeCTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

NOHMMAaHHA UEHHOCTH TPaBWJI HWHAMBHIYAIbHOTO M  KOJUIEKTHBHOTO
0€30IacHOT0 MOBEEHUS B CUTYAIUSIX, YTPOKAIOUINX 3OPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS MOCJEACTBUM U HENPUATHUS BPEAHBIX NMPUBBIUEK (YIOTpeOIeHUs
aJIKOT0JIs1, HAPKOTHKOB, KYpEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NESATEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUECKOM M  JPYrMX BHJAX
NESITENIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIIEHUU MPAKTUUECKHX 3az1ady
COLIMAJIbHOW HANPABJIEHHOCTH (B paMKaX CBOETO Kjacca, IMIKOJIbI);



UHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPodeccuil pa3TuyHoOro poja, B TOM
YUCJIE HA OCHOBE NIPUMEHEHUS NIPEAMETHBIX 3HAHUH 110 XUMUU;

YBOXEHHUS K TPYAY, JIOIAM TPyZa U Pe3yibTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpY HMHAMBHIYAJIbHON TpPaeKTOpPUU
oOpa3oBaHus, Oyaymied npodeccuu M pealn3allMd COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMHUU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 7K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECOO0PAa3HOr0 OTHOLIEHUS K MPHUPOAE, KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHMMAaHUA TJI00AJBPHOTO XapaKTepa H3KOJOTHYECKUX MpOoOJieM, BIMSHUS
HSKOHOMMYECKHUX IIPOLIECCOB HA COCTOSTHUE NMTPUPOJTHONU U COLUAIBHOU CPEJIbI;

OCO3HAaHUS HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTHIKEHUM XUMUH Ui
pelIeHUs BOIIPOCOB PALIMOHAIIBHOTO ITPUPOOIIOIb30BAHHS,

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEI OKPYXKAKOLIEH
IPUPOJIHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOIArOMpHUSATHBIE SKOJIOTHUECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATD HX;

HAJIM4MsI Pa3BUTOrO HKOJIOTMYECKOTO MBILIUICHMS, SKOJIOTHYECKON KYJIBTYpHI,
OIIBITA NEATEIbHOCTH DKOJIOTUYECKOM HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATUBHOM M COLMAIBHOU
IPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTHUBOCTOSATH HJAEOJOTMU
xemohoouu;

7) IEeHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTHUKHY;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus e€ poiud B
(OpMUPOBAHNMN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IpEJICTaBICHUs 00 OKPYXalOIIeM MUPE KaK O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAHWW TPHUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH NPOOJIEM COXpPaHEHUs
IIPUPOIHOIO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH [  COBPEMEHHOM
LIMBHIIM3ALMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTM M BaXXHOM pOJIU B
CO3aHUU HOBOM 0a3bl MaTepUaIbHON KYJIBTYPbI, PEIICHUHU II100aNbHBIX TPOOIEM
YCTOMYMBOI'O Pa3BUTHUSA YEJIOBEUECTBA — CHIPHEBOM, DHEPIETUYECKOM, MUILIEBON U
HKOJIOTUYECKON ©0€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 0OECIEYEHUH YCIOBUMN
YCIEIHOr0 TpyJa M OSKOJIOTHYECKHM KOMMOPTHOM JKM3HM KaXJOro ujeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHUMAaHUs CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



noJlydyaeMble 3HAHUA I aHANIU3a U OOBSCHEHUS SIBICHUN OKpY)KAIOIIEero MUpa u
IPOUCXOSAIINX B HEM U3MEHEHUN, YMEHHUS JIeJaTh 000OCHOBAaHHbBIC 3aKIIOUECHUS Ha
OCHOBE Hay4HbIX (DaKTOB W HMEIOIIMXCS MJaHHBIX C LEJNbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO MCIIOJIb30BaTh XHWMUYECKUE 3HAHUA JJId
pelieHust npoOJieM B peabHbIX )KU3HEHHBIX CUTYaIIUAX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENIbCKON 1EATEIbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTH K  HENPEPhIBHOMY  OOpa30BaHUIO U
caM00Opa30BaHNI0, K AaKTUBHOMY IIOJIy4YEHMIO HOBBIX 3HAaHUN IO XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMU NTOTPEOHOCTSAMUY;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B pa3iIn4HbIX cdepax mpodhecCrnoHaTbHOM
NEATEIbHOCTH.

METANIPEIMETHBIE PE3YJIBTATbBI

MeramnpeaMeTHbIC PE3yIbTaThl OCBOCHHS YYEOHOTO mpeameTa « XUMHs) Ha
YPOBHE CpeHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYyUaIOIIHUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOICHAYYHBIE MOHATHUSA, OTPa’KaIOIINE
LEJIOCTHOCTh HAy4YHOM KapTHUHBI MHpa M CHEUUPUKY METOJ0B MO3HAHUA,
UCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, SHEPrusl, SIBIICHUE,
poIiecc, CUCTeMa, HayYHBIH (haKT, MPUHITUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHUE, HAOIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpCalbHble Yy4eOHbIe NeUCTBUS (IIO3HABATEIbHbIE, KOMMYHUKATUBHBIE,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue (GyHKIIMOHAIBHOU
IPaMOTHOCTHU M COIUAIBHON KOMIETEHLUN 00yUYaroIuXCs;
CIIOCOOHOCTh o0yyaroImuxcs HCIIOJIb30BATh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAIbHbIC y4COHBIC
JICUCTBHS B MO3HABATEIBHON U COIMAILHOM MPAKTHUKE.

MeranpeaMeTHble PE3YyJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMA U  PETYJIATHUBHBIMH
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMHU y4eOHBbIMH Mo3HaBaTeJIbHBIMH
JNEeHCTBUSIMMU

1) 6a30Bble JIOrHYecKue AeHCcTBHS:

CaMOCTOATENLHO  (OpMyIHMpOBaTH W aKTyaIM3UPOBaTh  MpoOIEeMy,
BCECTOPOHHE €€ pacCMaTpPUBAT;

ONPENENATh LENU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX
JOCTHXKEHUS, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU,

WCIOJIb30BaTh IMPU OCBOCHWUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIP30BATh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTACIbHBIX (DaKTOB U
SIBIICHUI;

BHIOMpPATh OCHOBAHUS W KPUTEPUHM I KIACCH(PUKAIMK BEIIECTB U
XUMHUYECKUX PEaKIUii;

yCTaHaBJIMBAaTh MPUUYMHHO-CJIEJICTBEHHbIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYKIEHUsS (MHIYKTUBHBIC, JICTyKTUBHBIC, II0
aHAJIOTUM), BBIABISITH 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIFOUCHUS,

IPUMEHSTH B MPOLECCE MO3HAHUS, UCTIONb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIEITH, IPEOOPA30OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUIECKUN
3HaK (CUMBOJI) DJEMEHTa, XHUMHYecKas (opMylia, YpaBHEHHUE XUMHUYECKOU
peaklMy — TMpU PEIICHUH Y4YEeOHBIX MO3HABATEIbHBIX M IMPAKTHUUECKHX 3aJ1ad,
NPUMEHSTh Ha3BaHHbIE MOJEJIbHBIC MIPE/ICTABIICHUS ISl BBISIBICHHS XapaKTePHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIeI0BATEIbCKHE NeliCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IMO3HAHUSI BEIIECTB U XUMHUYECKUX
peakuuii;

bopMyIMpOBaThH 1IEJIM U 3a/1a4M UCCIIEI0BAHMS, UCTIOIB30BATh MOCTABIICHHBIE
U CaMOCTOSATEIHHO C(OPMYIUPOBAHHBIE BOMPOCHI B KAauyeCTBE WHCTPYMEHTA
MO3HAHUS U OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI O MPOBEPKE MPABMIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HAaBBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M  MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHSI HAOIIOJATh 32 XOIOM
poIiiecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €ro pe3ynbTar, (GopMyIupoBaTh
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MUCCIICIOBAHNS,
COCTaBJIATh OOOCHOBAHHBIM OTUYET O MPOJIeTaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEOBATENIbCKOM M MPOEKTHOU
NESATETLHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJOB PEIICHUSI MNPAKTUYECKUX 3aJlady, MPUMEHEHUIO pPa3IUYHBIX
METOJI0B MTO3HAHUSI.

3) pabora ¢ unopmanueii:

OpPUEHTUPOBATHCA B PA3IMYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMYJIsipHAsT JIUTEparypa XUMHUYECKOTO COJEP)KaHUsI, CIPABOYHBIE MOCOOWS,
pecypchl MHTEpHETa), aHaMM3UpOBaTh WH(POPMAIIUIO PA3TMYHBIX BUAOB U (HOpM
IPE/ICTABIICHHUS, KPUTHUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTH;



dbopMynupoBaTh 3aMpoChl U MPUMEHATH PA3IUYHBbIE METOJbI IIPU MOUCKE U
otbope wuH(OpPMAIMK, HEOOXOAWMMOW MJIS BBHIMOJHEHUS Y4YEOHBIX 3aaad
OIIPENIETIEHHOTO TUIIA;

npuOOpeTaTh OMNBIT MCHOJB30BaHUS HMHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (HOpPMY  MpEICTaBICHUA
uHpopMaiuu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KayecTBE CpeAcTBa IMpu pabore ¢
XUMUYECKON uH(poOpMaIeil: NpPUMEHATh MeXIpeAMeTHbIe ((pusumyeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYyJibl, aOOpeBUATypbl, HOMEHKIATYPY;

UCIIONB30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OgiaseHue yHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKJIaeMOM TEMBI B X0JI€ JUaiora u/miu
JUCKYCCUM,  BBICKAa3bIBaTh  HJEeH, (OPMYJIHUPOBATh CBOU  MPEAJIOKEHHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TPEIOKEHHOMN 3a1a4u;

BBICTYIIaTh C MPE3CHTAllMell Pe3yJbTaTOB IMO3HABATEIBHON JIE€ATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIbHO WM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUN
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKOW pabOThl MO MCCIIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, peajn3aluu Y4eOHOro mpoekTa u (GopMyIHpoBaTh BHIBOJbI
1o pe3yjbTaTaM MNPOBEAEHHBIX HCCIECIOBAHUM MyTEM COTJIACOBAHHS MO3UIUI B
xoJ1e 00CyX/IeHHs] 1 0OMEHa MHEHHUSIMH.

OgByaieHHe YHMBeEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO IJIAHUPOBaTh W OCYIIECTBISATH CBOIO TO3HABATEIbHYIO
JeSITENIbHOCTD, OMpefenss e€ IeNd W 3aJaud, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejaraeMblii aJropuT™M ACHCTBHA Mpu
BBINIOJIHEHUHM YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajay, BbIOMpaTh HauOoliee
b dexTuBHbIN crocod HMX peueHuss ¢ Y4ETOM IMOJY4YEHHUSI HOBBIX 3HAHHUA O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaln3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUS»
OTPaXkKaloT:

c(hOPpMUPOBAHHOCTh  MPEJCTABIECHUNH O XUMHUYECKOM COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, POJIUM XUMHM B TIO3HAHUM SIBJICHUU



npupoasl, B (OPMUPOBAHWUU MBINUICHUS W  KyJbTYPhl JIMYHOCTH, €€
(GyHKIIMOHATBFHOW TPAMOTHOCTH, HEOOXOIMMOM ISl PEIIeHUs MPAKTUUECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO W MPUPOTHOU
cpene;

BJIAJCHUE  CHCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIUE TOHITUS (XUMHYECKUM HJIEMEHT, aToM, JJIEKTPOHHas
0007109Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, DJIEKTPOOTPHUIIATEIIEHOCTh, XUMUYECKas
CBS3b, CTPYKTypHasi (opmyina (pa3BEépHyTas U COKpall€HHAs), MOJIb, MOJISIpHas
Macca, MOJIAPHBIM 00BEM, YIJIEPOAHBIA CKEJeT, (QPYHKIMOHAJIbHAS TPYIINa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN pAJl, TOMOJIOTH, YTI€BOJAOPOIbI,
KHCIIOPOJ M a30TCOJAEPkALIUE COCAUHEHUS, MOHOMEp, IMOJHUMEP, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUHU U 3aKOHBI (TEOPUsI CTPOEHUS
oprannyeckux BeniecTB A. M. byTiepoBa, 3aK0H COXpaHEHHsI MAcChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XMMHH; MHUPOBO33PEHUYECKHE 3HAHMS,
JeXalye B OCHOBE MOHUMAHUS NPUYUHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SIBIICHUM, (PAKTOJOTHYECKHE CBEICHUS O CBOWCTBAaX, COCTAaBE, TOJYUYCHUH W
0€30MacCHOM HCIIOJb30BAaHUM BaXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKON JAESATEIbHOCTH YEIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHMI BBIABIATH XapaKTEpPHbIE MPU3HAKU TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONUCAaHUU COCTABA, CTPOCHUS U MPEBPALIEHUN OPTaHUYECKUX COEAUHEHHUI;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIB30BATh XUMHUYECKYI0 CUMBOJMKY IS
COCTaBJICHUS MOJICKYJIIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn OpraHMYEeCKMX BEUIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIENIM MOJIEKYJ OPraHMYECKUX BEIIECTB JJISI WUIKOCTPALUU HMX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATH NMPUHAMJIEHKHOCTh N3YUEHHBIX
OpraHUYEeCKUX BEUIECTB IO HMX COCTaByY M CTPOEHUIO K ONpeaeiaEHHOMY
KJIacCy/TpylnIe COeAWHEHUN (YrIeBOJOPOAbI, KHCIOPOA M a30TCOAEp KaIlue
COEMHEHUSI, BBICOKOMOJICKYJISIPHBIE COEIUHEHUS), JaBaTb WM Ha3BaHUS MO
cucrematudyeckoid HomeHkinarype (IUPAC), a Takxke NpUBOJIUTH TPUBHUAIIbHBIC
Ha3BaHUSl OT/ACJIbHBIX OpPraHUYEeCKUX BEUIECTB (ITUJIEH, MPOMUJIECH, AalleTHJICH,
ATWJICHIJIMKOMb, TIHIEpUH, (eHod, (popmanbaerui, aleTalbIeruja, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJI0Ta, OJICMHOBAs KUCJIOTA, CTEApUHOBAsI KUCIIOTa, TJIF0K03a,
bpyKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHNH);

c(hOpMUPOBAHHOCTh yMEHUSI ONPENEIATh BHUIbl XUMHUYECKOM CBSA3U B
OpraHUYECKUX COECIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITh TIOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. ByTiepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaThb  COCTaB, CTPOEHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENEH pa3IMyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTWJICH, MPOIMJICH, alleTHIICH,
Ooyramuen-1,3, merunOyramueH-1,3, OEH307, METaHOJ], ATAHOJ, STUJICHTIIUKOJIb,
TJIMLEPUH, (PEHOJI, alleTallbJIeTH, MypaBbUHAs U YKCYCHasl KHUCJOTHI, TJIFOKO3a,
Kpaxmai, [eJUII0JI03a, aMUHOYKCYCHasl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXJYy HUMHU YPaBHEHHMSIMHU COOTBETCTBYIOIIMX XMMHUYECKUX pPEAKIUN C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ChIpbsi  (He(Thb, NPHUPOIHBIA Ta3, Yrojb), CHOCOOBI HX NepepaboOTKu U
PaKTUYECKOE TPUMEHEHUE TIPOIYKTOB NIEpepadOTKU;

c(hOpMUPOBAHHOCTh YMEHHU TMPOBOJIUTH BBIUUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
peaknuu 1O W3BECTHBIM Macce, 00bhEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILECTB WJIU NPOAYKTOB PEaAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJE€Th CUCTEMOM 3HAaHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YEeMbIX B XUMUHU TIPU M3yUYECHUH BEIIECTB U
XUMUYECKUX SIBJICHUN (HAOIOACHNE, U3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIOJIb30BAaTh CHUCTEMHbIE XHWMHMUYECKHE 3HAHUSA JUIsl TPUHSTHUS pEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BElIECTBAMH M HX
MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MPaBUJIa MOJB30BAHUS XUMUYIECKON
nocyAod M J1abopaTOopHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuia OOpaleHHs C
BEILIECTBAMHU B COOTBETCTBHM C MHCTPYKLHUSMH MO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W BBIIOJTHATH XHUMHYECCKUN
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPU HArPEBaHUU, TIOJTyUCHHE
STWIEHA W W3YyYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIUU OPTaHUYECKHX
BEILECTB, JeHATypalusi OCJIKOB MpPU HArpeBaHHM, LIBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BCIIECTBAMH M JAOOPATOPHBIM O0OPYIOBAaHUEM, TIPEICTABIATH PE3YIbTAThI
XUMUYECKOTO JKCIEprMEeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyJIMpPOBATH BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBa MacCOBOMU
uHdopmaruu, aTepHeT U Apyrux);



c(hOpMUPOBAHHOCTh ~ yMEHHH  COOMIOZaTh  MpaBWia  DKOJIOTHYECKHU
I1€JIeCO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIBHOCTH B IICNISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAIOLIEH IPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha >KMBBIE OpPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMas cMbica mnokazatens [1JIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIICHUSI W NPEAOTBPALLCHUS WX BPEAHOIO BO3JCHCTBUS HAa OpPTaHU3M
YEJI0BEKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBBSI: YMEHHUE
OPUMEHSTh 3HAHHUS OO0 OCHOBHBIX JOCTYIIHBIX METOAaxX IO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHU;

JUISL  CIENBIX W CHA0OBHASINIUX OOYYaIOIIUXCS: YMEHHE WCIIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XMMHYEeCKUX

bopmyiL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas u HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOPpMUPOBAHHOCTh  TPENCTABICHUNA: O XUMHYECKOM  COCTaBJISIONMIEH
€CTECTBEHHO-HAYYHOW KAapTUHBl MHUpPA, pPOJM XHMHUU B IIO3HAHUU SIBJICHUU
OpupoAsl, B  (OPMUPOBAHUU MBIIUICHHS U  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATIBHOM rPaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUs MPAKTUYECKUX 3a/1a4
Y 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOILUEHHUS K CBOEMY 3J0POBBIO W MPHUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralolIMe MOHATUS (XUMUYECKUM 3JIEMEHT, aToM, u30ToIl, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJia, MOJIb, MOJISIPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCIICHHS, XUMUYECKast CBS3b
(KkOBaJIeHTHAas!, MOHHAsI, METAILINYECKAsl, BOJOPOAHAS ), KPUCTAIIIMYECKAsT pELIETKA,
TUAMBl XUMHUYECKUX  PEAKUUM, PacTBOp, DJIEKTPOJHUTBI,  HEIJEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOLMALHNS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM pEaklHMH, XHUMHYECKOE PABHOBECHUE);TEOPUU M 3aKOHBI (TEOpHUs
ANIEKTPOJIMTUYECKON aucconanuu, nepuoanyeckuy 3akoH J[. M. Menneneesa,
3aKOH COXPAHEHHsI MacChbl BEUIECTB, 3aKOH COXPAHEHUS W MPEBPALICHUS YHEPTHUU
IpU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3BIK XHWMHH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE INOHUMAHHUS NPUYUHHOCTH U
CUCTEMHOCTH XHUMHUYECKHUX SIBJICHHM, (PAaKTOJIOTMUECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U OE30MaCHOM HCIOJB30BaHNU BKHEHUIIINX HEOPTaHUYECKHX
BEILECTB B OBITY U IPAKTUYECKOH ESITEIbHOCTH YEJIOBEKa;



c(hOpPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTepHbIE NPU3HAKU TOHSTHI,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS NPH
ONMCaHUU HEOPTaHUYECKUX BEIIECTB U X IIPEBPAILCHHIA;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIB30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHuss (HopMys BeIIECTB M ypaBHEHUH XUMHUYECKUX  PEaKLU,
cucteMatnyeckyto HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, raméHas
U3BECTh, HETalIEHasi U3BECTh, MUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM OMPEIENSITh BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX Pa3JIMYHOTO COCTaBa, BUJ XMUMHYECKOU
CBA3M (KOBAJIEHTHAs, NOHHAs, METaJUIMYECKasi, BOJAOPO/IHAsA) B COCIMHEHUSX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIApHasd,
MOHHAs, METAJUTMYECKas), XapakTep Cpeibl B BOJHBIX pACTBOpPaX HEOPraHUYECKHUX
COCIMHECHM;

c(hOpMUPOBAHHOCTh YMEHUHI yCTaHaBJIUBATh NPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO MX COCTaBy K OMNpeAeNEHHOMY KiacCy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIJIOThI, aM(OTEPHbIEC TUAPOKCUIBI, COJH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOIUYECKOTO 3aKoHa /J.
N. MenneneeBa 1 J€MOHCTPUPOBATH €r0 CUCTEMATU3HPYIOLTYI0, OOBSICHUTEIBHYIO
U IPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJieMeHTOB 14 mnepuonos Ilepuoanueckoil cucTeMbl
xumudeckux sneMeHtoB JI. M. MenneneeBa, UCHoONb3ys MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTanm, «3HEPreTUYECKUe YPOBHW, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOWMCTB XMMHMYECKUX 3JIEMEHTOB U MX COCIUHEHUI
10 IIepUoIaM | rpyimnaM lleppoanyueckon CUCTEMbI XUMUYECKUX dieMeHTOB J1. U.
Menaeneena;

chOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHMCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEUIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'E€HETHUYECKON CBA3M MEXKIY HEOpPraHM4YEeCKUMU
BEI[ECTBAMH C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEaKIIU;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH T10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy pPEarupyrolluX BELIECTB, TEILUIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKHCIICHUS DJIEMEHTOB, 0OpaTUMOCTU
peaKkiMK, YYacTHIO KaTajau3aropa);

c(hOpMUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHMS PEAKIMA Pa3IUYHBIX
THUIIOB, TOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIMii HOHHOTO 0OMEHa, y4nUThIBas
YCIJIOBHSL, IIPU KOTOPBIX 3TH PEAKLUU UAYT JO KOHIIA;



c(hOpMUPOBAHHOCTh YMEHHUW TMPOBOJWTH PEAKIUH, MOATBEPIKIAONINE
KAQYECTBEHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, PAaCHO3HABATH
OIBITHBIM MYTEM HOHBI, PUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUH  pACKpbIBaTh CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS SJICKTPOHHOTO OasiaHca
ATUX PEAKINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON
peaKkIMK OT Pa3IUYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCHUMOCTH OT BHeITHEero Bo3aencTus (mpuniumn Jlelllatenne);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHYECKHE IPOIIECCHI,
JIe)KAIKME B OCHOBE MPOMBINUIEHHOTO IMOJYYEHUSI CEPHOW KHCIOTHI, aMMHAKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIIMX HAy4YHBIX MNPUHIIMIAX U
HKOJIOTHYECKUX MPOOIeMaX XMMUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJIUTH BBIYUCICHHUS C HCIOJIH30BAHUEM
MOHSATUSI «MaccoBas JIOJs BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOIIEHUH Ta30oB
IPU XUMHUYECKUX PEAKITUSIX, MAaCChl BEIIECTBA WM 00BhEMA Ta30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU OOBEMY OJHOTO M3 YYACTBYIOUIUX B pPEaKlUU
BEILECTB, TEIJIOBOro 3¢ @dexra peaklud Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl
BEIIECTB, IPEBPALLCHUS U COXPAHECHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUJIA MOJB30BAHUS XUMUYECKON
NOCYJIO M J1abopaTOpHBIM O0OPYJOBAaHMEM, a TaKXKe MpaBuia OOpalleHus ¢
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKLHUSIMH MO BBITOJHEHHUIO J1a00paTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W  BBINOJTHATH XHUMHYECKUI
HKCHEPUMEHT (Pa3JIOAKEHHE MEPOKCUIA BOJOPOJia B MPUCYTCTBUM KaTalIU3aTOPA,
ONPENCIICHUE CPEABl PACTBOPOB BELIECTB C IOMOLIBIO YHHBEPCAIBLHOTO
WHUKATOPA, BIMSHUE Pa3IUYHbIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKON peakluu,
peaknuu MOHHOTO OOMEHA, KauyeCTBEHHBIE PEaKIuu Ha cyib(ar-, KapOoHAT- H
XJIOpUA-aHUOHBI, HA KaTUOH AMMOHHS, PELICHUE SKCIEPUMEHTAIBHBIX 3aJad I10
temam «Metaiue»y U «HeMmertaisiby) B COOTBETCTBUM C MPaBWIAMHU TEXHUKU
0e30MacHOCTH MPHU OOpAILEHUU C BEUIECTBAMHU M JIA0OPATOPHBIM 000PYAOBaHUEM,
NPEACTABIATh PE3YNbTaThl XHMHYECKOTO OJKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKmuii U (HOPMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YyJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBAa MacCOBOM
KOMMYHUKaIK, IHTepHEeT U ApyTrux);



c(hOpMUPOBAHHOCTh ~ yMEHHH  COOMIOZaTh  MpaBWia  DKOJIOTHYECKHU
I1€JIeCO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIBHOCTH B IICNISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYKAIOLIECH IPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HAa KUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEUIECTB, IOHUMAs
cmbicn mokazatens [1JIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHbBIICHHUS WU
MPEIOTBPALIECHUS UX BPEJHOIO BO3ICMCTBUS HA OPTaHU3M YEJIOBEKA;

JUIs. O0y4YaroUUXCsl ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 3JI0POBbSI: YMEHUE
OPUMEHSATh 3HAHMS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL  CHENbIX M CHa0OBHUIAAIIMX OOYYaloIIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XMMHYEeCKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
N Hanvenosanuepas1e;ios u KounuyecTBouacoB JJIeKTPOHHBbIE
(undposbie)
n/n | TeMIpPOrpamMMbl Bcero Konrpoabubsiepadorsl | IIpakTHyeckunepadoThl
o0pa3oBaTebHbIepecypChl
Paznen 1.TeopeTnueckne OCHOBBI OPraHM4YeCcKOM XMMHUU
[Ipenmer opraHuyecKON XUMUU.
1.1 Teopust cTpoeHUsI OpraHUYECKUX 3
coequHennit A. M. bytnepoBa
Hroronopazneny 3
Pa3znea 2.YrieBoaopoanbl
’1 IIpenenbHBIEYTIEBOIOPOAB — )
aJIKaHbl
29 HenpenenbHble yrieBogopobL: 6 |
aJIKeHbI, aJIKaIUEHBI, ATKIHBI
23 ApOoMaTHYECKUEYTIEBOJOPOIbI 2
24 [IpupoaHbie ICTOYHUKHU 3 ]
YIIIEBOAOPOAOB U UX IepepaboTka
Uroronopazneny 13
Paznen 3.KuciaopoacoaepxamueopranudeckuecoeIMHEeHUs
3.1 Cruptsel. ®enoun 3
39 Anpaerunsl. KapboHoBbIe 7 1
KUCIOTHI. CIIOXKHBIE YPUPHI
3.3 VrieBoanl 3 1




Hroronopazneny 13

Pa3znen 4.A30TconepkaniueoprannyeckuecoeIMHeHu s

4.1 AMUHBI. AMUHOKHUCIIOTEL. benku 3

Uroronopazneny 3

Paspnen 5.BbicokoMoJIeKyIsIpHbIECOEIHHEHU S

5.1 [Tnactmaccel. Kayuyku. Bonokna 2

Hroronopaszneny 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34




11 KJIACC

KosnuyecTBouacoB JJIeKTPOHHBbIE
Ne HaumenoBaHnuepasiejioB u R ——
n/n TeMIIPOrpaMMbl Bcero KonTpoabubiepadorsl [IpakTuyeckuepadoTbl P
o0pa3oBaTebHbIepecypChl
Paznen 1.TeopeTnyeckneoCHOBLIXMMHUU
CtpoeHue aTOMOB.
[lepronnueckuii 3aKOH U
1.1 [leproguueckast cucrema 3
XUMHYECKHUX dJ1eMeHToB J]. 1.
Menneneena
12 CrpoeHuenelnecTna. 4
' MHOroo6pa3s1eBenecTs
1.3 XUMHUYECKUEPEaAKIUU 6 1 1
Hroronopazneny 13
Paznen 2.HeoprannueckassxumMust
2.1 MerTanbl 1
2.2 Hewmeramis 1 1
’3 CBs13b HEOPraHUYECKUX U )
’ OpPraHMYECKHX BEIIECTB
Hroronopazneny 17
Pa3zpen 3.XumMus 1 :Ku3HbL
3.1 XuMHUS U )KU3Hb 4
Uroronopazneny 4
OBULIEE KOJIMYECTBO YACOB I10 34 ) 3
[MPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne

n/
n

Temaypoxka

KoaunuecTBouacoB

Bce
ro

KonTpoJsbHbiep
abdoThbI

IIpakTH4eckuep
a00ThI

Jdarauzyu
eHUA

J1eKTPOHHBbIeNU(PPOBBICOOPA3OBATEI
bHbIEpecypChl

[Ipenmer oprannyeckoit
XUMHH, €€

BO3HUKHOBCHHUC, PA3BUTUC

1 3HAYCHHUC

05.09.2023

Teopust crpoeHust
OpPraHUYECKUX
coequHeHuilt A. M.
byrneposa, €€ OCHOBHBIE
I0JIOXKEHHUS

12.09.2023

[IpencraBnenue o
KJ1accupuKamm
OpFaHI/I‘-IeCKI/IX BCIICCTB.
Howmenxknarypa
(cucremaTnueckas) u
TpI/IBI/IaJ'IbHBIe Ha3BaHUS
OpraHUYECKUX BEIIECTB

19.09.2023

AJIKaHBI; COCTaB U
CTpPOEHHUE,
TOMOJIOTUYECKUH P

26.09.2023

Meran 1 3TaH —
MPOCTEUIINE
HpeI[CTaBI/ITeHI/I AJIKAHOB

03.10.2023




AJIKEeHBI: COCTaB U
CTpOEHUE, CBOMCTBA

10.10.2023

OTUJEH U NPONUIEH —
IIPOCTEUILINE
IIPEICTaBUTENH aJIKEHOB

17.10.2023

[TpakTrueckas pabota Ne
1. «[Tony4yenue sTUIeHA U
W3yYEHHUE Er0 CBOMCTB)»

24.10.2023

Ankanuensl. byranuen-
1,3 u metunOyraguen-1,3.
[Tonyuenue
CUHTETUYECKOTO KaydyKa
Y PE3UHBI

07.11.2023

10

ANKWHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PSI.
Anernned —
IIPOCTEUILIUUIIPEICTABUTE
JIbAJIKUHOB

14.11.2023

11

Brruucnenus mo
YPaBHEHUIO XUMUYECKOM
peakuumn

21.11.2023

12

Apenbl: 6€H30JT U TOJTYOIL.
TOKCMYHOCTH apeHOB

28.11.2023

13

I'eneTnyeckas cBs3b
YIJIEBOAOPOIOB,
MPUHAICKALINX K
Pa3IMYHBIM KJ1accam

05.12.2023




14

IIpupoaHbIE UICTOYHUKHU
YTJIEBOJOPOOB:
NPUPOIHBIN Ta3 U
MONyTHBIC HEQTIHBIC
ras3pl, He()Th U MPOTYKTHI
e€ mepepaboTKu

12.12.2023

15

[IpupoaHbie UCTOYHUKHT
YIIIEBOIOPOIOB:
MPUPOIHBIN Ta3 U
MONyTHBIC HEQTIHBIC
rasbl, He)Th ¥ IPOAYKTHI
e€ mepepaboTKu

19.12.2023

16

Kontponbnas pabota mo
pazzneny «YTIeBOIOPOIBI»

26.12.2023

17

IIpenenbuble
OJIHOATOMHBIE CITUPTHI:
METaHOJ U TaHOJI.
BonopoanasicBsizb

09.01.2024

18

MHOroaroMHsbI€ CIIUPTHI:
STUJICHTJIUKOIIb U
[JIMLIEPUH

16.01.2024

19

@DeHOo: CTpOEHUE
MOJIEKYJIbI, PU3UYECKUE U
XUMHUYECKHE CBOMCTBA,
pUMEHEHHE

23.01.2024

20

AJpneruanr:
dbopManbaerua u
aneTalpaerua. AeToH

30.01.2024

21

OIHOOCHOBHEIE




npeaenbHble KapOOHOBBIE
KHCJIOTBI: MypaBbUHAS U
yKCYCHast

06.02.2024

22

[TpakTuyeckas pabora Ne
2. «CaoiicTBa pacTBopa
YKCYCHOM KHUCIJIOTBI»

13.02.2024

23

CreapuHoBas u
OJIEMHOBAsSI KUCJIOTHI, KaK
MIPEJICTABUTENH BBICIIIUX
KapOOHOBBIX KHUCIIOT

20.02.2024

24

Mpb11a Kak COJIA BBICIIUX
KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE IEHUCTBHE

27.02.2024

25

Crnoxxabie 23(hUpHI Kak
MIPOU3BOJIHBIC
KapOOHOBBIX KHUCIIOT.
IMaaponu3ciaoxHBIXdPUPO
B

05.03.2024

26

Kupsl: runponns,
MIPUMEHEHHE,
Ounosornueckas posib
KHUPOB

12.03.2024

27

VrneBoasl: cocTas,
Kiaccudukanms.
Baxneimue
MIPEACTaBUTENH: TIIOKO03a,
¢bpyxTO3a, caxapo3a

19.03.2024

28

Kpaxman u nemnronosa
KaK IPUPOIHBIC

02.04.2024




MIOJIUMEPBI

29

Kontponbnas padota mo
pazneny
«Kucnopoaconepxaiuue
OpraHuyYecKue
COCIMHEHUS»

09.04.2024

30

AMWHBI: METHJIAMHH U
AHUJINH

16.04.2024

31

AMHMHOKHCIIOTHI KaK
am(poTepHbIC
OpraHUYECKHE
COEIMHEHMS, UX
OHOJIOrHYecKoe 3HaUYCHHE.
Ilenrtuabl

23.04.2024

32

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COETMHEHUS

30.04.2024

33

OCHOBHBIE TTOHSATHSA
XAMUHN
BBICOKOMOJICKYJISIPHBIX
COCTUHEHUN

07.05.2024

34

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJICKYJISIPHBIX
COETUHEHUH.
[ImacTmaccel, kKaydyku,
BOJIOKHA

14.05.2024

OBIIEE KOJMYECTBO
YACOB I10 ITPOTPAMME

34




11 KJIACC

Ne

n/
n

Temaypoxka

KoanuyecTBouacos

Bce
ro

KonTpoabHbiep
a00ThI

IIpakTnyeckue
padoTsbI

Jdarauzyu
eHUs

JJeKTpOoHHBbIENU(PPOBbICOOPA3OBATE
JIbHbIepecypchbl

XHUMHUYECKUH AIEMEHT.
ATOM. DeKTpOHHAas
KOH(UTypamus aTOMOB

04.09.2023

Ilepuoanueckuii 3aKOH U
Ilepuoauueckas cucrema
XHUMHYECKHUX JIEMEHTOB [].
N. MenpneneeBa, nx CBSI3b C
COBPEMEHHOM Teopuen
CTPOEHHUS aTOMOB

11.09.2023

3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB
XUMHYECKHUX IJIEMEHTOB U
UX COCIMHECHMI 110
rpyIIaM U MepUoIaM.
3HaueHUEe NEepUOINIECKOTO
3aKOHA M CUCTEMEI
XUMHYECKHX 3JIEMEHTOB
J.. MenneneeBa B
pa3BUTHH HAYKU

18.09.2023

CrpoeHue BeliecTna.
XuMuueckasi CBSI3b, e€
BU/JIbI; MEXaHU3MBI
00pa3zoBaHus KOBAJIEHTHOM

25.09.2023




cBs13u. BogopoaHascsssp

BaneHTHOCTB.
DIEeKTPOOTPULIATENHHOCTb.
CreneHb OKUCIICHHUS.
BemectBa MoneKyIsspHOro
Y HEMOJIEKYJISIPHOTO
CTpOECHHS

02.10.2023

[ToHsATHE O AUCTIEPCHBIX
cucrtemax. UcTuHHBIE U
KOJUJIOUJHBIE PACTBOPBIL.
MaccoBas 101 BelllecTBa B
pactBope

09.10.2023

Knaccudukanus u
HOMEHKJIaTypa
HEOPTraHUYECKUX
coequHeHuH. ['eHeTHUeCKas
CBSI3b HEOPTraHMYECKUX
BEILIECTB, Pa3JIMYHbBIX
KJIacCOB

16.10.2023

Knaccudukanus
XAMHYECKHUX PEaKIUi B
HEOPraHWYEeCKON 1
OPTraHNYEeCKON XUMHH.
3aKOH COXpaHEHHS MacChl
BEILIECTB; 3aKOH
COXpaHEHUs U
MpEeBpaIlCHHs SPHEPTUU TIPU
XUMUYECKUX PeaKLUsIxX

23.10.2023

CKOpOCTh peakiuu.




OO0paTtuMble peakIuu.
XUMHUYECKOE pAaBHOBECHUE

30.10.2023

10

[IpaxkTuyeckas padora Ne 1.
«BnusHue pa3nu4HbIX
($hakTOpOB HA CKOPOCTH
XAMHYECKOU PEaKIUI)

13.11.2023

11

DIIEKTPOIUTHYECKAS
nucconanud. Iloadarue o
BOJIOPOIHOM IOKAa3aTele
(pH) pactBopa.
PeaknunronHorooOMeHa.
I'maponu3opraHnyecKux u
HEOpPraHMYECKHUXBEIIECTB

20.11.2023

12

OKHUCINTENIBHO-
BOCCTAHOBUTECIIbHEIC
peakuuu. [lonstue 006
3JIEKTPOJIN3E PACIIJIaBOB U
pacTBOPOB coJieit

27.11.2023

13

KonTtponbHas pabora o
pasneny «Teopetnueckue
OCHOBBI XUMHUUN»

04.12.2023

14

Mertamisl, UX MOJ0XKESHUE B
IIepuonnueckoii cucreme
XUMHUYECKHUX JIEMEHTOB [].
U. Menaeneesa u
0COOEHHOCTH CTPOCHHS
aTOMOB.
O6muehn3nIecKuecBONCTB
aMeTaJlJIoB

11.12.2023




15

CruiaBbl METAJUIOB.
DIIEKTPOXUMUYECKUH P
HanpsH>KEHUH METAJIOB

18.12.2023

16

XHUMHUYECKHE CBOMCTBA
BaKHEHIIINX METAJIOB
(HaTpuii, Kanui, KambIHid,
MarHui, aIIOMUHUN) U X
COETMHEHUN

25.12.2023

17

XUMHYECKHE CBOMCTBA
XpoMa, MeJU U UX
COETUHEHUN

15.01.2024

18

XUMHYECKHE CBOMCTBA
LIMHKA, JKeJie3a U UX
COEIMHEHUN

22.01.2024

19

[TpakTrueckas padota Ne 2.
"Pemenne
AKCTIEPUMEHTAIBHBIX 337249
mo TeMe «MeTaib»"

29.01.2024

20

Hewmeramnel, ux monoxeHue
B [lepronnueckoit cucreme
XAMHYECKHUX 3JIEMEHTOB /.
H. Menneneera u
0COOEHHOCTH CTPOCHHS
aTOMOB

05.02.2024

21

®dusnueckue CBONCTBA
HEMETAJIOB. AJIJTOTPONUS
HEMETaJUIOB (Ha pUMepe
KHCIIopoJia, cephl, hocdopa
U yTIepoJa)

12.02.2024




22

XUMHYECKHE CBOMCTBA
raJOre€HOB, CEPhI M X
COECTUHEHUN

19.02.2024

23

XUMHYECKHE CBOUCTBA
azora, Gocodpa u ux
COETUHEHUN

26.02.2024

24

XUMHYECKHE CBOMCTBA
yriepoza, KpeMHHUS U UX
COEIMHEHUN

04.03.2024

25

[IprMeHeHne BaXKHEUIINX
HEMETAIIJIOB U UX
COECTMHEHUN

11.03.2024

26

O0001eHue 1
cCUCTEMaTH3alus 3HaHUHU 110
TeMe «HemeTamiber.
Brrancaenus mo
YpaBHEHUSAM XUMUYECKUX
peaKkuuii u
TEPMOXUMHUYECKUE PACUETHI

18.03.2024

27

[TpakTrueckas padota Ne 3.
«Pemrenne
IKCIIEPUMEHTAIBHBIX 337124
o TeMme "HemeTasiabsr"»

08.04.2024

28

KoHnTtponbHas padoTa mo
TeMaM «MeTael» U
«Hemertame

15.04.2024

29

Heoprannueckue u
OpraHUYeCKHUEe KUCIOTHI.
Heopranuueckue u

22.04.2024




OpTraHU4YCCKUC OCHOBAHUA

30

AmdoTtepHbIe
HEOPTraHUYECKUE U
OpraHUYECKUE COCAMHEHUSI.
I'eneTnueckas cBsA3b
HEOPTraHUYECKUX U
OPraHNUYE€CKHUX BEIIECTB

29.04.2024

31

Ponp xumuu B
obecreueHUn
9KOJIOTUYECKOH,
SHEPreTUYECKON U
MHIIEBOM 0€30MMacHOCTH,
Pa3BUTHU METUITUHBI

06.05.2024

32

[IpencraBnenwus 06 0OmMUX
HAYYHBIX TPUHIIUATIAX
MPOMBINIIICHHOTO
MOJTYYEHHS BAKHEHIITNX
BEIIECTB

13.05.2024

33

UYenosek B MUpE BELIECTB U
MaTEPUAJIOB

20.05.2024

34

XUMHA U
310pOBbEYEIIOBEKA

27.05.2024

OBIIEE KOJMYECTBO
YACOB I10 ITPOTPAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 xnacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,

Axumonepnoe obmectBo «M3narensctBo «lIpocBemienner

METOJINYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
Xumusi(06a3oBbIitypoBeHb ). Peanuzaius o0pa3oBaHus: METOAMYECKOE TTOCOOHE IS
yuntens / Kaepuna A. A., [luuyruna I'.B.; mox pen.I'. B. [Tuuyrunoii. M. :

OI'BHY «MHcTuTyT cTpateruu pasButust oopazoanus PAOy, 2022 81 c.:um.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://edsoo.ru/rabochie-programmy/
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