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1. MOSACHUTEJBHASA 3ATIMCKA PABOYEHN ITIPOT'PAMMBI YYEEHOT'O
HPEIMETA OVYII 09. XUMUA

1.1. Ob6sacTh NPUMEHEHHUS POTPAMMBI

Pabouass mporpamma yueOHOro mpeamera OVIL09 Xumus peanusyercss B mpeaenax
OCHOBHOM Mpo¢eCCHOHATBHOU 00pa30BaTENILHOW MPOTPaMMBI CPeIHEro MpoheCcCuOHAIBHOTO
oOpa3oBanusi (IporpaMM TOATOTOBKM CIICIUAIMCTOB CPEIHEr0 3BEHAa) B COOTBETCTBUU C
®enepanbHBIM TOCYIaPCTBEHHBIM 00pa30BaTEeIbHBIM CTAHIAPTOM CPEIHEro 00Imero oopa3oBaHus
n OepepanbHBIM rOCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPETHETO MPOPECCHOHATBHOTO
npodeccrnoHabHO 0Opa3oBanus 1o cnernuanbHocTr 44.02.02 [IpernogaBanre B HAYaIBHBIX KJIacCax
44.00.00 «O0Opa3oBaHHe 1 IEJarOTMYECKUE HAYKI» U COOTBETCTBYET «T'YMaHUTAPHOMY IPO(DHUITION.

Paboyas mporpamma y4eOHOTO mpeaMera MOKET ObITh MCIOJIb30BaHA B 00pa30BaTEIbHBIX
OpraHu3alUsaX CpemHero NpoQecCHOHATBHOTO 00pa30BaHUs, pPEATH3YIOMHUX MPOTPaAMMBI
cpenHero o0miero oopazoBaHusl.

1.2. O0mas xapakTepucTHKa y4eOHOro npeaMera

XuMmuyeckoe o0Opa3oBaHHE B cpeAHEM 00meM 00pa3oBaHUM SBISIETCS HEOTHEMIJIEMOM
yacTbi0 HUX oOpa3oBaHHOCTH. OHO CIYKUT 3aBepUIAlONIMM 3TalloM pealu3aluu  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX LIETOCTHON CUCTEME
XMUMHYECKOT0 00pa30BaHusl. DTH LIEHHOCTH KacaroTcsl HO3HAHUS 3aKOHOB IIPUPO/IbL, POPMUPOBAHUS
MHPOBO33PEHHUS U 001IIeH KYJIbTYphI YEJIOBEKA, a TAKKE SKOJIOrMYeCKH 000CHOBAHHOTO OTHOIICHHUSI
K CBOEMY 37I0pOBBIO U MPUPOAHON cpese. Peanusyercs xumudeckoe o0pa3oBaHue 00ydyaromuxcs
CpelacTBaMHU y4yeOHOro mpeameTra «XHUMHUS», COJEp’KaHUE U IMOCTPOCHHE KOTOPOTO ONpeesieHbI
B INporpaMMme ¢ y4€ToM crneun(uKy HayKd XUMHH, €€ 3HAa4eHHs] B TMO3HAHWU TPHUPOJAbI U B
MaTepuaJbHOM KU3HU oOIecTBa, a TakKke ¢ Y4€ToM OOMMX MeJdell U MPUHIUIIOB,
XapaKTEepPU3YIOMINX COBPEMEHHOE COCTOSHUE CHCTEMbl CpeIHero o0miero oOpa3oBaHHs B
Poccuiickoit @eneparuu. Tak, Hanpumep, mpu GOPMUPOBAHUM COJCPKAHMS MPEAMETA « XHUMUS)
YUTEHBI CIEAYIOIINE MOJ0XKEHHUS O cCrelU(pUKe U 3HAUEHUN HAYKU XUMUH:

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK HIPaeT 0COOYIO POJib B COBPEMEHHOM
UMBUIIN3AllMM, B CO3/JaHUM HOBOHW 0a3bl MaTepuanbHOM KynbTypbl OHa BHOCHUT CBOM BKIJIAJ B
(dbopMHpOBaHKE PALIMOHAIILHOTO HAYYHOTO MBIIIUIEHUS, B CO3/JaHHE LIEJI0CTHOTO IPEICTaBICHUs 00
OKpPYKaIOIlleM MHpE KaK O €JIUHCTBE MPUPOIbI U YelIOBEKa, KOTopoe (GOpMHUPYETCS B XMMHUHU Ha
OCHOBE NMOHMMAHHS BEUIECTBEHHOIO COCTaBa OKPYKAIOLIEro MUpa, OCO3ZHAHHS B3aUMOCBSI3U
MEXy CTPOCHHEM BEIeCTB, X CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo B3auMOAEUCTBYSI C APYTUMHU €CTECTBEHHBIMU HayKaMU, XUMUS CTajla HEOThbEMIIEMOM
4acTbI0 MUPOBOM KYJIbTYPbI, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO TPY/JIa U KU3HU KaXJI0T0 YjIeHa
obmiectBa CoBpeMeHHass XMMHUS KaKk HayKa cO3MJaTeNlbHasi, KaK HayKa BBICOKHX TEXHOJIOTHIA
HaIpaBJieHa Ha pPellleHue rI00aIbHBIX MPOOJIEM YCTOMUMBOTO PAa3BUTHS YEIIOBEUYECTBA - CHIPHEBOH,
SHEPreTHYECKOM, MUIIEBO, SKOJIOTHUECKON O€30MaCHOCTU U OXPAHBI 3JI0POBbSI

B cootBercTBUU ¢ 06mmMu nensmu U npuHiunamu COO coaepkanue mpeaMera « XuMus
(0a30BBIi ypOBEHb MW3YY€HHs]) OPHUEHTHPOBAHO IPEUMYIIECTBEHHO Ha  OOIIEKYJIbTYPHYIO
MOJITOTOBKY O0yYaromuxcs, He00X0AUMYI0 UM JUIs BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTHPOB,
YCIEIIHOTO BKJIFOYEHHS B )KU3Hb COLIMYMA, MPOJIOJDKEHUSI 00pa30BaHus B Pa3JINYHbIX 00JIACTSIX, HE
CBSI3aHHBIX HEMOCPEJICTBEHHO C XUMUEIL.

CocTaBisIOMMUME NpeMeTa « XUMUsD SBISIOTCS 6a30Bble Kypcehl - «OpraHuyeckast XUMUs
u «OO011as 1 HeopraHWYecKas XUMUs», OCHOBHBIM KOMIIOHEHTOM COJI€P’KaHUSI KOTOPBIX SIBJISIFOTCS
OCHOBBI 0a30BOI HAyKU: CHCTEMa 3HaHUH M0 HEOPraHWYECKON XMMHUU (C BKIIOYCHHUEM 3HAHUH U3
oOrmielt XMMUN) U opraHuyeckor xumMuu. opMupoBaHre JaHHON CHUCTEMBI 3HAaHUI NPH U3yYEHUU
npeaMera 00ecreunBaeT BO3MOXKHOCTh PACCMOTPEHMS BCETO MHOTO0Opa3usi BEIIECTB Ha OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.



Crpykrypa conepxanusi KypcoB — «Opranudeckast Xumus» u «O01as 1 HeopraHueckast
XuMus» cHOPMUPOBAHA B MPOTPaMME Ha OCHOBE CHCTEMHOTO TOJXOJa K M3Yy4EHHUIO y4eOHOTO
MaTtepuana U 00yCIOBJIEHA UCTOPHYECKA OOOCHOBAaHHBIM PAa3BUTHEM 3HAHWUN HA ONMPEACIEHHBIX
TEOPETHUUECKUX YpOBHSX. Tak, B Kypce OpraHMYeCcKOM XUMHUHU BEIIECTBA PACCMATPUBAIOTCS Ha
YPOBHE KIJIACCUUECKOW TEOPUHM CTPOCHMSI OPraHMYECKHX COCIMHEHHM, a Takke Ha YpOBHE
CTEPEOXUMHUYECKUX M OJJICKTPOHHBIX MPEJCTAaBIEHUNA O CTpoeHuHu BemecTB. CBeaeHus 00
M3y4aeMbIX B Kypce BEIIECTBAaX HAIOTCA B PAa3BUTHM — OT YIJIEBOJOPOJOB JO CIIOKHBIX
OMOJIOTMYECKH aKTUBHBIX COCIWHEHWH. B Kypce opraHMdeckod XWMHUU TOJIYYar0T Pa3BHUTHE
c(OpMHUPOBAHHBIE B OCHOBHOW IIIKOJIC TIEPBOHAYAIBHBIC MPEICTABICHUS O XUMHUYECKOU CBS3H,
KJIACCU(PUKAITMOHHBIX MPU3HAKAX BEIICCTB, 3aBUCHMOCTH CBOWMCTB BEIIECTB OT WX CTPOCHHS, O
XUMHUYECKON PEAKIUU.

[Ton HOBBIM yriom 3peHHs B TmpeaMmeTe «XuMus» 0a30BOTO YPOBHSI pacCMaTpUBACTCS
M3YYEHHBIN B KOJUIEIKE TEOPETUUECKUN MaTepual U (PaKTOIOTHIECKHEe CBEJCHUS O BEIIECTBAX U
XUMUYECKOW peaknuu. Tak, B dYacTHOCTH, B Kypce «OOmas M HeOpraHuueckas XuMUs»
00yJarOIIMMCsl TIPEIOCTABISETCS BO3MOXXHOCTh OCO3HATh 3HAUYECHHME TEPHUOIUYECKOTO 3aKOHA C
00I1eTEeOPETHUECKIX U METOJO0JOTUUECKHUX MO3UIHH, TIIy0)Ke MOHATh UCTOPUUYECKOE U3MEHEHNE
(yHKIIMI 5TOTO 3aKOHA — OT 0000IaroNIel 10 OOBACHSIONIEH U TPOTHO3UPYIOIIEH.

Envnas cuctema 3HaHHU O BaKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHHH, & TAKKE€ 0 XUMHYECKUX PEAKIHMAX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHMS
JIOTIOJTHSAETCST HAa TIEPBOM KypCe€ DJIEMEHTaMH COJIEP)KaHHs, UMEIONIUMHU KYJIbTYPOJIOTHYECKUN U
MPUKIIATHOM XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U XUMHH C JPYTUMH
HayKaMH, PAcKpBIBAIOT €€ pOoJib B TMO3HABATEIIBHOW W TMPAKTHYECKOW NEATETLHOCTH YEIOBEKa,
CIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUH U MPAKTHIECKUX
MPUJIOKEHUH XUMHH, TIOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO
3HAYUMBIX MpoOJieMax, CBSI3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIUBATh HHPOPMAIUIO U
MPUMEHATh €€ JUIsl MONOJIHEHUsI 3HAHWM, PEHICHUS MHTEJUIEKTYAJIbHBIX U 3KCIEPUMEHTATbHBIX
UCCIIeI0BATeNIbCKUX 3a/1ad. B 11esom coneprkanue yue6Horo npeamera «XUMHs») JaHHOTO YPOBHS
U3Y4YEeHHUS OPHEHTHPOBAHO Ha (GOPMUPOBAHKE Yy 00YUAIOIIUXCS MUPOBO33PEHUYECKON OCHOBBI JUIS
noHUMaHus (UIOCOPCKUX UICH, TaKUX Kak: MaTepUalbHOE EIUHCTBO HEOPraHU4YEeCKOro U
OpPraHMYeCKOro MHpa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTABOM M CTPOCHHUEM,
[M03HABAEMOCTh MPUPOJHBIX SBJICHHN NMYTEM SKCHEPUMEHTAa U PEUICHUS MPOTHUBOPEUUN MEXKITY
HOBBIMU (PaKTaMH M TEOPETUYECKUMHU MPEINOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PELICHUU
HKOJIOTHUECKUX MpoldiieM, a Takxke MHpodieM cOepekeHHs] IHEPreTUYECKUX PECypCcoOB, ChIPbS,
CO3/JIaHUsI HOBBIX TEXHOJOTUM U MAaTEpUAJIOB.

B nuiane penienus 3a1a4 BOCIUTAHUSA, PA3BUTUSL U COLUATM3AIIMY 00YJarOIIUXCS IPUHSTHIE
MPOrpaMMOM MOJXOJIbl K OIIPEAETICHUIO COACPKAHUS U MOCTPOCHUS MPEeaMETa MPeyCMaTpUBaIOT
dbopMmupoBanre y oOydaroluXcs YHUBEPCANbHBIX Y4E€OHBIX MACHCTBHI, HMEOIUX 0a30BoOe
3HAYEHUE [T PA3IMYHBIX BUIOB IEATEIBHOCTH: PEIIeHUs MpoOIeM, MOUCKa, aHaIu3a U 00padoTKH
uHpopMaluK, HEOOXOAUMBIX Ui MPUOOPETeHUS OTbITAa MPAKTUYECKON U HUCCIIeOBATEIbCKOM
NEeSATENbHOCTH, 3aHUMAIOIIEH BA)KHOE MECTO B MO3HAHUU XUMUHU.

1.3. Mecro IMCHMILIMHBI B  CTPYKType OCHOBHOH NpPO(ecCHOHAJbHOH
o0pa3oBaTeIbHOM NPOIrPaMMBbI:
0a30BBIN y4eOHBIN TIpeaMET 00I11e00pa30BaTENHHOTO IIUKIIA.

1.4. Hean m 3a1a4u JUCHMILIMHBI — TPeOOBaHHSl K IUIAHMPYeMbIM pe3yJbTaTaM
OCBOCHHMA NMpeaAMeTa:

Lenp n3ydenus yueOHoro npeamera: GOpMHUPOBAHHUE U Pa3BUTHE TMPEICTABICHUH O Hay4YHbIX
MeTO/IaxX MMO3HAHM BEIECTB U XUMUYECKUX PeaKlIni, HEeO0OXOAUMBIX Ul MPUOOPETEeHUsS YMEHUN
OpHUEHTHPOBATbCA B MHpE BEUIECTB U XMMHUYECKUX SIBJICHHI, UMEIOUIUX MECTO B NPUPOJE, B
[IPAKTUYECKON U TIOBCETHEBHOM KU3HU;



paSBI/ITI/Ie yMeHI/Iﬁ 58 CHOCO6OB ACATCIBbHOCTH, CBsIA3aHHBIX C Ha6JHO,HeHI/IeM nu O6'b$ICHeHI/IeM
XUMHYECKOTO SKCIIEPUMEHTa, COOOJCHUEM MPaBHJI O€30MacHOr0 OOpalleHus C BEIeCTBAMU
OBJIaZICHHE OOYYAIOIIUMHUCS 3HAHUAMH O CTPYKTYPHO-(YHKIIMOHAJIHLHONH OpraHU3alldd IKHUBBIX
CHUCTEM pa3HOT0 paHra W TPHOOpPETECHHE YMEHW, WCIONB3YIOT 3TH 3HAHUS I TPAMOTHBIX
JEWCTBUI B OTHOIIEHUHN OOBEKTOB KHUBOU MPUPOIBI U PELICHUS PAa3IMYHBIX )KU3HEHHBIX po0IeM.

IInanupyemMsble pe3yJibTaThbl 0CBOCHHS y4eOHOI0 MpeaMeTa
1. JIu4HOCTHBIE Pe3y/IbTAThI (@I'ocC Co0)
rpakIaHCKOr0 BOCTIMTAHMSA:
Cc(OPMHUPOBAHHOCTH T'PAXKAAHCKON TMO3ZUIIUN O0YJarOIIErocsi Kak aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00IECTBA;
OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00A3aHHOCTEH, YBa)KEHHUE 3aKOHA U TIPABOIOPSIKA;
MPUHATHE  TPAJUIMOHHBIX  HAIMOHAIBHBIX, OOINEUETOBEYECKUX T'yMAaHHUCTHUYECKHUX U
JEMOKpPAaTUYECKUX IEHHOCTEH;
TFOTOBHOCTh  MPOTHUBOCTOSITh ~ WJCOJIOTUM  AKCTPEMHU3Ma, HalMOHANU3Ma, KceHogoOuwu,
JUCKPUMUHAIINH TI0 COIUATBHBIM, PETUTHO3HBIM, PACOBBIM, HAIIMOHAIHHBIM MPU3HAKAM;
TOTOBHOCTH BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEPECAX IPa’kJaHCKOr0 00I1eCTBa, yYaCTBYIOT
B CaMOYTpaBJieHUH B 00111€00pa30BaTeIbHON OPraHu3aluy U JETCKO-IOHOLIECKUX OPraHU3aIHsIX;
yMEHHE B3aUMOJICUCTBOBATh C COIMAIBHBIMA WHCTUTYTAMHU B COOTBETCTBUU C UX (DYHKIHMSIMU U
Ha3HAYEHHUEM;
TOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKON JESITEIbHOCTH;
NATPUOTHYECKOT0 BOCIIUTAHUS:
c(hOpMUPOBAHHOCTh POCCHICKON TpakJTaHCKOW HIEHTUYHOCTH, MAaTPUOTH3MA, YBAKECHHS K
CBOEMY HAapOJly, YyBCTBa OTBETCTBEHHOCTH mepea PoauHO#, ropaocTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM SI3BIK M KyJBTYpPY, MPOILLIOE M HACTOSALIEE MHOTOHAMOHAIBHOTO Hapoaa Poccuu;
LIECHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY M IPUPOJTHOMY
Hacjleaulo, MNaMsATHUKaM, TpaaunusMm HaponoB Poccum, poctmxkenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYIE;
ujeiHast yoexx1eHHOCTh, TOTOBHOCTD K CIIY)KEHUIO U 3auiuTe OTeuecTBa, OTBETCTBEHHOCTD 33 €ro
cynp0y;
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUE AYXOBHBIX EHHOCTEN POCCUICKOrO HApOIa;
c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBECHHUS;
CIOCOOHOCThH OILICHHMBAIOT CUTYAllMI0 M MPUHHUMAIOT OCO3HAHHbBIE PELICHHUS, OPUEHTUPYACh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMbI U LIEHHOCTH;
OCO3HAHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYUBOTO OyAyILIEero;
OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTENSIM U (W) IPYTHM YJIeHAM CEMbHU, CO3JJaHUI0 CEMbU
Ha OCHOBE OCO3HAHHOTO IMPUHATHUS LICHHOCTEW CEMENHOM KU3HU B COOTBETCTBUU C TPAAULIUSAMU
Hapo0B Poccuu;
3CTETHYECKOT0 BOCIIMTAHMS:
ACTETUYECKOE OTHOLIEHHE K MHpY, BKIIOYas AICTETUKY ObITa, HAyYHOTO U TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYyAa U OOIIECTBEHHBIX OTHOIICHHIA;
CIOCOOHOCTh BOCIIPUHHUMAIOT Pa3IMYHbIe BUABI UCKYCCTBA, TPAAUILIUU U TBOPYECTBO CBOETO U
JOPYTUX HApOAOB, OLIYIIAIOT SMOLMOHAIIBHOE BO3/IEHCTBUE UCKYCCTBA;
yOeXACHHOCTh B 3HAUMMOCTH JIJIs TMYHOCTH U 00IIIeCTBA OTEUECTBEHHOTO M MUPOBOTO UCKYCCTBA,
STHUYECKUX KYJIBTYPHBIX TPAJAULIMI 1 HAPOJHOTO TBOPUYECTBA;
TOTOBHOCTh K CaMOBBIPAXXEHHUIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH KauecTBa
TBOPYECKOM JINUHOCTH;
(pu3MYeCKOro BOCIIUTAHMS:
c(OPMHUPOBAHHOCTh 37I0POBOrO U Oe30macHOro o0pasa >KM3HHM, OTBETCTBEHHOTO OTHOLICHMS K
CBOEMY 37J0POBBIO;



NOTPeOHOCTh B (PU3MUYECKOM COBEPUICHCTBOBAHWH, 3aHATUSAX CIOPTUBHO-03/I0POBHTEIBHOM
JESITENIbHOCTBIO;

aKTUBHOE HEMPHUATHE BPEAHBIX NMPUBBIYEK M MHBIX (OpPM NMPHUUMHEHHUs Bpena (puzndeckomy u
IICUXUYECKOMY 3/10POBbIO;

TPYAOBOI0 BOCIIMTAHMA:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MacTepcTBa, TPYAOIO0HE;

TFOTOBHOCTh K AaKTHBHOM JEATEIbHOCTU TEXHOJOTMYECKOM M COLMaIbHOW HAIpaBJIE€HHOCTH,
CIOCOOHOCTh MHUITMHPOBATH, INIAHUPOBATH M CAMOCTOSITEIILHO BBIMIOJHATH TAKYIO ESITEIbHOCTD;
UHTEpPEC K pa3IMuHbiM cdepaM NpoPecCUOHAIBHON JEeATEIbHOCTH, YMEHHE COBEPIIAIOT
OCO3HAHHBIH BEIOOp Oymymiel mpodeccruu U peann30BbIBAIOT COOCTBEHHBIC KU3HEHHBIC TIIAHBL;
TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO HA MIPOTSHKEHUH BCEH JKU3HU;
IKOJIOTHYeCKOI0 BOCIIMTAHMSA:

cOPMUPOBAHHOCTh ~ JKOJIOTMUECKON  KyJIbTypbl, = NOHMMaHHWE€  BIHUSHHA  COLMAIBHO-
SKOHOMMUYECKUX IIPOLIECCOB HA COCTOSHUE MPUPOJHON M COIMAIBHOM Cpellbl, OCO3HAaHUE
JI00abHOTO XapaKTepa IKOJIOTHIECKUX MpoOIeMm;

IJTAHUPOBAHUE M OCYIIECTBIICHUE JECHWCTBUU B OKPYKAIOUIECH CpPEIE HA OCHOBE 3HAHUS LENeH
YCTOWYMBOTO pa3BUTHS YEJIOBEUECTBA,

AKTUBHOE HEMPUATHE IEUCTBUM, IPUHOCSIINX BPEl OKPYKAIOIIEH cpee;

yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MpPeIIpUHUMAEMBbIX
JEUCTBUM, TPEIOTBPALIAIOT UX;

paciiupeHue OmbITa AesITeNbHOCTH HKOJIOTHYECKOI HAallpaBIeHHOCTH;

LHEHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKl U OOIIECTBEHHON MpPaKTUKHU, OCHOBAHHOTO Ha JAMAajore KYNbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETr0 MECTa B MOJIUKYIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM U YUUTATEIBCKOM KyJIbTYpPhI KaK CPEJICTBA B3aUMOICHCTBUS MEXKIY
JIOJbMU U TTO3HAHUS MUPA;

OCO3HAHHE IIEHHOCTH HAay4yHOW JesTeNIbHOCTH, TOTOBHOCTh OCYHIECTBJIATH MPOEKTHYIO H
HCCIIEIOBATENIbCKYIO ACITEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

JIMYHOCTHBIE PEe3VJIbTATHI OCBOCHHS VUEOHOI0 MpeaMeTa XUMHUs B 00J1b1lIeiH Mepe JI0JKHbI
0TPAXKATh:

B cooTBeTCTBHM € CUCTEMHO-AESITEILHOCTHBIM MTOJAX0J0M B CTPYKTYPE JIMYHOCTHBIX PE3YIIbTATOB
OCBOEHHMS MpeMeTa « XUMH» Ha YPOBHE CpeHEro o01iero oopa3oBaHusl BBIJCICHBI CIICAYIONINE
COCTaBJIAIONINE:

1. I'paxIaHCKOr0 BOCIIUTAHMS:

— OCO3HaHUA O0YYAIOMIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M OOA3aHHOCTEH, YBaXEHHUS K
3aKOHY U MPABOIOPSIKY;

— MPEACTAaBJICHUS O COLMAIbHBIX HOPMAaX W MpaBUiIaX MEXKIMYHOCTHBIX OTHOLICHUM B
KOJIJICKTHBE;

— TOTOBHOCTU K COBMECTHOW TBOPYECKOW AEATEIbHOCTU MPHU CO3JAaHUM y4EOHBIX MPOEKTOB,
pelieHny y4eOHbBIX U MO3HABATENbHBIX 33124, BHITOJHEHHH XUMUYECKHX YKCTIEPUMEHTOB;

— CHOCOOHOCTH TOHMMATh U NMPUHUMATh MOTUBBI, HAMEPEHHUs, IOTUKY U apTyMEHTHI APYTrUX
P aHATN3€ PAa3INYHBIX BUIOB yIeOHOH AEATEIHLHOCTH;

2. IIaTpuoTMYECKOr0 BOCIMTAHUS:

— LIEHHOCTHOTO OTHOILIEHHUS K HICTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OTE€UECTBEHHOU XUMUU;
— YB@KEHHUS K MPOIECCY TBOPYECTBA B 00JaCTU TEOPUH U MPAKTUUECKOTO MPUMEHEHHS XUMUH,
OCO3HAHUS TOTO, YTO JOCTH)KCHHsSI HAayKH €CTh pe3yabTaT JIUTEIbHBIX HaONIOICHUN,
KPOIOTJIMBBIX IKCIIEPUMEHTAIBHBIX TIOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U IPAKTUKOB;

— WHTEpeca U MO3HABATEIbHBIX MOTHBOB B TIOJYYEHUH U MOCIEAYIOIIEM aHaIn3e HHPOPMAIHH
0 MEePEeOBIX JOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3. /IlyXOBHO-HPABCTBEHHOI 0 BOCTIMTAHMSL:




— HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO IOBEJICHUS;
— CIOCOOHOCTH OIEHUBATh CUTYallUU, CBSA3aHHBIC C XUMUYCCKHUMHU SIBJICHUSMU, ¥ TTPUHUMATH
OCO3HAHHBIC PEIICHUs, OPUCHTUPYACHh HA MOPATBLHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

— TOTOBHOCTH OLICHMBAaThb CBOE IIOBEICHUE M TNIOCTYNKA CBOMX TOBapuUIEH C IO3ULUHU
HPaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN STUX MOCTYIKOB;

4. OOopMHUPOBAHUSA KYJIbTYPbI 310POBbS:

— TIOHUMaHHA [EHHOCTEH 370poBOro W Oe3omacHOro oOpa3a  KM3HH; HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DPU3UYECKOMY U IMCUXUYECKOMY 37]0POBBIO;

— COOIOACHHUS TPaBUIT OE30TTACHOTO OOPAICHHS C BEIISCTBAMU B OBITY, MOBCEAHEBHON JKU3HH
U B TPYJAOBOM JNEATEIBHOCTH;

— TIOHWMAaHWUSI ICHHOCTH MTPaBWII MHIUBHIYaTFHOTO U KOJUICKTUBHOTO OE30ITaCHOTO MTOBEACHHUS
B CUTYAIUAX, YTPOKAIOIINX 370POBBIO M KM3HU JIFOJICH; 0CO3HAHUS MOCIECJACTBUI U HENPUATHUS
BpEAHBIX MPUBBIUEK (YIIOTPEOICHUS aIKOT0JIsl, HAPKOTHUKOB, KypEHHS);

5. Tpy10BOro BOCHUTAHMS:

— KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEIBCKOW  JIEATEITbHOCTH,
00I1IECTBEHHO TMOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX JIEATEILHOCTH;

— YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHWU TMPAKTUYECKUX 33/lad  COIUATIBHOM
HaIpaBJIEHHOCTH;

— HHTEpeca K MPaKTHIECKOMY U3YUYCHHIO MPO(HECcCHid pa3IMIHOTO pojia, B TOM YHCIIe HA OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH 10 XUMUU;

— YBaXXEHUS K TPYAY, JIIOJSIM TpyJa U pe3yJbTataM TPYA0BOH ACSITSIBHOCTH;

— TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUIYATLHON TPACKTOPUH 00pa3oBaHms, OymayIen
podeCCuu U peasin3aIiii COOCTBEHHBIX )KM3HEHHBIX TIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTpeOHOCTEH 00I1IIecTBa;

6. IKO0JOrn4ecKoro BOCIUTAHHUS:

— DKOJIOTMYECKH I1eJ1IeCO00pa3HOro OTHOIIECHUS K MPHUPOJIE, KaK UCTOYHHKY CYIIECTBOBAHUS
JKM3HH Ha 3eMIIe;

— TMOHMMAaHHS TJIOOATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM, BIUSHUS YKOHOMHYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATILHOM CPEIBI;

— OCO3HAaHMS HEOOXOJMMOCTH MCIOJB30BAHUS JOCTH)KCHUN XUMHH JUIsl PEHISHUs BOIPOCOB
PaIlMoOHAIBHOTO TPUPOI0IIOIH30BAHNS,

— aKTHUBHOTO HEMPHUATUS ACHUCTBUN, MPUHOCAIIUX BPEI OKPYXKAIOUEeH HPUPOTHOW cpee,
YMEHUS MMPOTHO3HPOBATH HEOJIArONPUITHBIC YKOJOTHIESCKUE TIOCICICTBUS MPEANPUHUMACM BIX
JEUCTBUI U MPEIOTBPAILATH UX;

— HaJIM4YUsl PA3BUTOTO DKOJOTUYECKOTO MBIIUICHHUS, OAKOJOTHYECKOW KYJIbTYPhI, OIBITA
NEeSITEIbHOCTH  9KOJIOTUYECKOW HAMpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBAaTbCS HMHU B
M03HABATEIbHON, KOMMYHUKATUBHOMW U COIIMAILHOM MPAKTHUKE, CIIOCOOHOCTH M YMEHHSI aKTUBHO
MPOTHUBOCTOSATH HJICOJIOTHU XeMOopoOuu;

7. LleHHOCTH HAYYHOT'O MO3HAHMS:

— ¢(hOpMHUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIEI'O COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U 00IIeCTBEHHOM MPaKTUKU;

— TOHMMaHMs CeUu(PUKNM XUMUU KaK HayKd, OCO3HaHHA €€ polu B (HOpPMHUPOBAHUU
paIMOHATIFHOTO HAYYHOTO MBIIUICHHS, CO3JaHUH  IIEIOCTHOTO  TpPEJACTaBICHHUS 00
OKpYXalollleM MHpE Kak O €JAMHCTBE NPHUPOAbl M YEIOBEKAa, B IMO3HAHUU NPUPOIHBIX
3aKOHOMEPHOCTEH U pPelieHrnu IpobiieM COXpaHeHHUs IPUPOTHOTO PAaBHOBECHS;

— yOexIEHHOCTH B OCOOOW 3HAUMMOCTH XUMHUHU s COBPEMEHHON IMBWIM3AINH: B €€
T'YMaHUCTUYECKOW HAMpaBICHHOCTH U BAXKHOW POJIM B CO3JaHMU HOBOM 0a3bl MaTepUaNbHOMN
KYJIBTYPBI, PEIICHUH II00aTBHBIX MPOOIeM YCTOMUHNBOTO PA3BUTHS YETIOBEUECTBA — CHIPHEBOM,
SHEPreTHYeCKOM, MHUIIEBOW M IKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIUHBI,
o0ecrnevueHnn yCIOBUH YCTICITHOTO TPY/ia M SKOJIOTHUECKH KOM(MOPTHOM KU3ZHU KAXKIOTO UeHa
00I111eCTBA;

— €CTECTBEHHO-HAyYHOW TPaMOTHOCTH: IIOHUMaHUs CYHIHOCTH METOJOB IO3HAHMS,
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UCTOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH MCIOIb30BATh MOTy4aeMble 3HAHUS IS
aHanmM3a U OOBSICHEHUS SBJICHUN OKPY)KAIOUIETO MHUpPA M MPOUCXOIAIMINX B HEM M3MEHEHUH;
yMEHUS JieTaTh 000CHOBAHHBIE 3aK/IFOYCHHUSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIUXCS JJAHHBIX

C ICJIBIO MOJYUCHUA JOCTOBCPHBIX BLIBOJAOB,

— CHOCOOHOCTH CaMOCTOSTENILHO MCIIOIh30BaTh XUMUUECKUE 3HAHUS JJId pCUICHUA HpO6JI€M B

PCAIBHBIX JKU3BHCHHBIX CUTYyallUAX;

— HMHTepeca K MO3HAHUIO U MCCIIEI0BATEIbCKON eI TENbHOCTH;
— TOTOBHOCTH M CHOCOOHOCTH K HENpPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHUW 10 XHUMHUU B COOTBETCTBUHM C KU3HCHHBIMU

MOTPEOHOCTAMHU;

— MHTepeca K 0COOCHHOCTSIM TPyZa B pa3IU4HbIX chepax mpodeccHoHaIbHOM AeITeIbHOCTH.

2. MeranpeamertHsbie pe3yabstarhbl (cM.®PI'OC COO)

Meranpeamernbie pe3dyiabTrarbl  1mo ProcC

COO

KonkpeTrusoBaHHbIe
pe3yJIbTAThI

MeETalpeAMETHBIC

OgiaieHHe YHMBEPCAJIbHBIMH Y4eOHbIMH
NMO3HABATEJIbHbIMHM el CTBUSIMU:

a) 6a30BBIC JIOTUUECKHE ICHCTBUS:
CaMOCTOSITENIBHO (POPMYIUPOBATH U
aKTyaJIM3upOBaTh MPOOIEMy, pacCMaTPUBAIOT €€
BCECTOPOHHE;

YCTaHABJIMBAIOT CYIIECTBEHHBIN MPU3HAK WIIN
OCHOBaHMA JIA CPAaBHCHUA, KJ'IaCCI/I(l)I/IKaHI/II/I u
000011IeHMS;

OTIPEEIIATh LENU AeSTeIbHOCTH, 33a/1aBaTh
napaMmeTpsl U KPUTEPUU UX JOCTHKCHHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B
paccMaTpuBaeMbIX SIBICHUSX;

BHOCHUTH KOPPEKTHUBBI B IETEIILHOCTD,
OIICHUBAIOT COOTBETCTBUE PE3YJIbTATOB LIEJISIM,
OILICHUBAIOT PUCKU MOCIEACTBUN NESATEIbHOCTH;
Pa3BHUBAIOT KPEaTHBHOE MBIIIICHUE IPU PELICHUU
KU3HEHHBIX MPoOIIEM;

a) 6a30BBIC JIOTUUECKHE JICHCTBHUS:
WCII0JIb30BATh MPHU OCBOCHUH 3HAHUI
MPUEMBI JIOTHYECKOTO MBITIUICHUS —
BBIJICTISITh XapaKTePHBIC MPU3HAKH TOHSATHHA
¥ YCTaHABJIMBATh X B3aHUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIIUE TIOHATHS
JUTs1 OOBSICHEHMSI OTACIBHBIX (DaKTOB U
SIBIICHHI,

BbIOMpATh OCHOBAHUS U KPUTEPHUHU IS
KJIaCCU(PHUKAIUHU BEIIECTB U XUMHUYECKUX
pEeaKIHnii;

yCTaHaBIUBATh MPUUNHHO-CJIEICTBEHHBIE
CBS3M MEXK/y U3Y4aeMbIMU SIBJICHUSIMHU;
CTPOUTH JIOTUYECKUE PACCYKACHUS
(MHIyKTUBHBIE, JIeTyKTUBHBIE, IO
AQHAJIOTHH ), BBISIBIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUHS B paCCMaTPUBAEMBbIX
ABIICHUSAX, (OPMYIHPOBATH BHIBOJBI U
3aKITIOUCHUS;

MPUMEHSIThH B MIPOLIECCE TTO3HAHUS
UCIOJIb3yeMble B XMMHH CUMBOJIHYECKHE
(3HaKOBBIC) MOJICIIH, TPEOOPA30BHIBATH
MOJIeTIbHBIE MIPE/ICTABICHUS — XUMUYECKHIA
3HaK (CUMBOJI) 2JIEMEHTA, XUMUYECKast
dbopMyna, ypaBHEHHE XUMHUECKON PEeaKIHH
IIPU PEIICHNN y4eOHBIX TO3HABATENbHBIX U
MPAKTHYECKUX 3a/a4, IPUMEHSTh
HA3BaHHbBIE MOJICNIbHBIE MPEACTABICHUS TS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUYECKHUX
peaKkuui;

0) 6a30BBIC HCCIIEAOBATEIIBCKUE JCHCTBHS:
BJIQJICTh HaBBIKAMH y4eOHO-HCCIIeIOBATEIbCKOM
Y TIPOCKTHOM JeSITeJIbHOCTH, HABBIKAMU
paspelnieHus mpooIeMm;

0) 0a30BBIC HCCIIEIOBATEIIBCKUE NCHCTBHUS:
BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO
TIO3HAHUS BEIIECTB M XUMUYCCKUX PEAKIIHIA;
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CIOCOOHOCTh M TOTOBHOCTD K CAMOCTOSATEIIEHOMY
IIOMCKY METO/I0B PELICHUS MPAKTUYECKUX 3a]1a4,
IIPUMEHEHHIO PA3JIMYHbIX METO/IOB MIO3HAHHUS;
OBJIAJIEHUE BUIAMHU JESITEILHOCTH I10 MOIY4YEHHUIO
HOBOT'O 3HaHMSI, €0 UHTEPIIPETALINY,
peoOpa30BaHUIO U MPUMEHEHHIO B Pa3IMYHBIX
Y4eOHBIX CUTYalHUAX, B TOM YHCJIE TP CO3/IaHUH
Y4eOHBIX ¥ COITUAIIBHBIX ITPOEKTOB;
(bopMUpOBaHHE HAYYHOTO TUIIA MBIIUICHUS,
BJIAJICHUE HAYYHON TEPMUHOJIOTHEHN, KIIFOUEBBIMU
MIOHATUSIMH ¥ METOJIAMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHbIE 3a]jaun
B 00pa30BaTEIbHOM IEATEIHHOCTH U dKU3HEHHBIX
CUTYaIMsIX;

BBISIBJISITh IPUYMHHO-CIICJICTBEHHBIE CBS3U U
aKTyaJlu3UpoBaTh 3a/iady, BbIJIBUrAOT TUIIOTE3Y
€€ pelIeHMs], HAXOJUTh apryMEHTbI JJIs1
JI0Ka3aTeJIbCTBA CBOMX YTBEPXKACHUM, 3a/1aBaTh
rapamMeTpbl U KPUTEPUHU PEIICHHS;
aHAJIM3UPOBATH MOJTYYEHHBIE B X0/I€ PELIECHUs
3aJlauM pe3yJbTaThl, KPUTUYECKH OLEHUBAIOT HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBAIOT
MPUOOPETEHHBIN OIIBIT;

pa3pabaThIBAIOT IIJIAH PEIICHUS MPOOIEMBI C
Y4eTOM aHaJln3a UMEIOLIUXCS MaTePUATIbHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

OCYILIECTBIISITh II€JIEHAIIPABJICHHBIN TOUCK
MIepeHoca CpeICTB U CIIOCOOOB JICHCTBUS B
poQecCHOHANBHYIO CPEey;

YMETh MEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO U
MPAKTHUYECKYIO0 00JIaCTH KU3HEEATEIIbHOCTH;
YMETbh HHTETPUPOBATh 3HAHUS U3 PA3HBIX
MIpeIMETHBIX O0acTei;

BBIJIBUTAIOT HOBBIE UJICH, IIPEJIaraioT
OpUTHHAJILHBIE TIOJIXO/IbI U PELICHUS;

CTaBUTH MPOOJIEMBI U 33]1a4H, IOMyCKAOIINe
aJIbTepHATUBHbBIC PELICHUS;

dbopMynUpPOBATh LENH U 33]Ia9H
MCCIIEIOBaHMsI, UCII0JIb30BATh
MOCTaBJICHHBIE U CAMOCTOSTEIBHO
c(hOpMyITUPOBAHHBIE BOPOCH! B KAYECTBE
HHCTPYMCHTA NMMO3HAHUA U OCHOBBI JJIA
(GbopMUPOBAHMS TUIIOTE3HI TIO MPOBEPKE
IMPaBUJIbHOCTHU BbICKA3bIBACMBbBIX Cy)KIIeHI/II\/JI;
BJIaACTh HaBBIKAMHM CaAMOCTOSATCIBHOI'O
IJIAaHWUPOBAHUA U TPOBCACHUA YUCHUYCCKUX
SKCIICPUMCHTOB, COBCPIICHCTBOBATDH
yMEHHMsI HaOJII01aTh 32 X0JI0M Ipoliecca,
CaMOCTOSITEIHHO MTPOTHO3UPOBATH €TO
pe3ynbTaT, GopMyIHpPOBaTH 0000IIEHUS U
BBIBOJIbI OTHOCUTCIIBHO JOCTOBCPHOCTHU
Pe3yJIbTaTOB UCCIEA0BAHUS, COCTABIIATh
000CHOBAaHHBIN OTUET O MPOACTIAHHON
pabore;

pHOOpeTaTh OMBIT YYEHUYECKOM
HCCIIEIOBATENBCKON M MPOEKTHO N
ACATCIIBHOCTH, IIPOSABIIATH CIIOCOOHOCTDL H
TOTOBHOCTB K CaMOCTOATCIIbHOMY ITOHUCKY
MCTOI0B PCHICHUA IMPAKTUICCKUX 3a/1a4,
IMPUMEHCHUTIO PA3JIMYHBIX MCTOZ0B
MO3HAHUS;

B) paboTa ¢ uHpopmaIuei:

BJIQJICTh HABBIKAMHU IOJTyYCHUs HHPOPMAIIUU U3
HMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIFHO
OCYILIECTBISTH TIOUCK, aHAJIHN3, CUCTEMATH3AIUIO
Y UHTEPIIPETalNIO HHPOPMALIUY PA3TUYHBIX
BUJIOB ¥ (JOPM TMpeICTaBICHUS;

co37aBaTh TEKCTHI B pa3NUYHBIX (popmarTax ¢
y4eTOM Ha3HaueHUs WH(GOPMAIIUU U 1IeTEBOM
ayUTOPHUH, BBIOMpas ONTUMANBHYIO (popmy
MIPEJICTaBJICHHUS M BU3yaIH3aliy;

OIICHUBAIOT  JIOCTOBEPHOCTh,  JICTUTHMHOCTH
uH(poOpMallUK, €€ COOTBETCTBHE IIPaBOBBIM U
MOPAIBHO-ITUYECKUM HOPMaM;

B) paboTa ¢ nHpopMaIuei:

dbopMynupoBaTh 3ampochl U MPUMEHSTh
pa3ryYHble METOJIbI MIPH MOUCKE U 0TOOpE

uH(pOopMaIny, HEOOXOIUMOM TS
BBINIOJIHEHUSA y4eOHBIX 3a1a4
OIPEAEIEHHOTO TUIIA;

npuoopeTaTh OIIBIT HCIIOJIb30BAHUS

UH(POPMALMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTUH M PA3IMYHBIX IMOMCKOBBIX
CHUCTEM;

CaMOCTOSTEJILHO BBIOUPATh ONTUMAJIBHYIO
dopmy  mpenctaBieHus — MH(OpMAIUH
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UCTOJBb30BaTh CpEeACTBa HMH(POPMAITMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B PELICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpraHu3allMOHHBIX  3aJad C  CcOOJIoIeHHEM
TpeOoBaHU PrOHOMUKH, TEXHUKH
0€301MaCHOCTH, THTHEHBI, pecypcocOepekeHus,
NPaBOBBIX M OTHUYECKHX  HOPM,  HOPM
nH()OPMAMOHHOK OE30MMaCHOCTH;

BJIQJICTh HaBBIKAMH PACIIO3HABAHUS M 3AIIUTHI
nHbopMannu, HHHOPMAITHOHHOK 0€30I1aCHOCTH

(cxembl, TpaduKu, TUarpammbl, TaOIHIIBI,
PUCYHKH U T. II. );
UCIIOJIb30BaTh HAYYHBIN S3bIK B KAuECTBE

cpeacTBa mpu  paboTe ¢ XUMHUYECKOU
uH(pOpMaIHeH: MIPUMEHSATD
MEKITPEIMETHBIC (pusuueckue "
MaTeMaTUYeCKUE) 3HAKW UM  CHUMBOJIBI,

dbopmysbl, a0OpeBUATYpbl, HOMEHKJIATYPY;
UCTIOJIb30BATh " peoOpa3oBHIBATH
3HaKOBO-CHMBOJIMYECKUE cpeacTsa

TIHYHOCTH. HarjisaHOCTHU
OBiajieHHe YHUBEPCAJIbHBIMH

KOMMYHUKATHBHBIMU JeiiCTBUSIMU:

a) oOrmieHue: a) oOmieHue:

OCYIIECTBJISITh KOMMYHHUKAIIMHU BO BCEX cdepax
KU3HU;

pacro3HaBaTh HEBepOATbHBIE CPEICTBA OOIICHUS,
MMOHUMAIOT 3HAYEHUE COIMATBHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHUIKH KOH(PIHMKTHBIX
CUTYAIMH ¥ CMSTYAIOT KOH(JIUKTHI;

BIIQJIETh PA3TUYHBIMU CITIOCOOAMH OOIICHUS 1
B3aMMOICHCTBHS,

apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh
CMSIT4aloT KOH(MIMKTHBIE CUTYaIUU;
Pa3BEPHYTO M JIOTMYHO U3JIaraloT CBOIO TOUKY
3pEHHUSI C HUCTIOJIB30BAHUEM SI3BIKOBBIX CPEICTB;

3aJ1aBaTh BOMPOCHI IO CYIIECTBY
00CyX1aeMOi TeMbI B X0JI€ TUAJIOTa U/UIH
JIMCKYCCHH, BBICKA3bIBATh HJICH,
(bopMyITHpPOBaTH CBOM MPEIOKEHUS
OTHOCHTEJILHO BBITIOJHEHHS
MPEUI0KEHHOM 3a/1a4u;

BBICTYTIATh C MMPE3CHTAIIUCH Pe3yIbTaTOB
MMO3HABATEILHON JESITCIIFHOCTH,
MOJTY4EHHBIX CAMOCTOSTEIILHO MU
COBMECTHO CO CBEPCTHHUKAMH TIPHU
BBITIOJTHCHHH XUMHUUYECKOTO SKCTICPUMEHTA,
MPaKTUYECKOU PaObOTHI TI0 UCCIIEA0BAHUIO
CBOWCTB M3y4aeMbIX BEIIECTB, PeaTn3aiiu
y4eOHOTO MpoeKTa U (HopPMYITUPOBaTh
BBIBO/IBI 110 Pe3yJIbTaTaM MPOBEAEHHBIX
HCCIIeI0BaHUM TTyTEM COTJIACOBAHMS
MO3UIIMH B X0/€ 00CYXXJIeHUSI 1 0OMEeHa
MHEHHSIMU

0) coBMeCTHas JACSITCIBHOCTD:

MOHMMAIT M  HMCIOJB30BaTh IPEHMYIIECTBA
KOMaHTHOW Y WHJIUBHIyaIbHOU paOOTHI;
BBIOMPAIOT TEMATUKY U METOIbI COBMECTHBIX
JCUCTBUH C y4ETOM OOIIUX HHTEPECOB U
BO3MOYKHOCTEH Ka)KJI0TO YIEHA KOJJIEKTHBA,
MPUHUMAIOT [IEJId COBMECTHOM JCATCIILHOCTH,
OPraHU30BBIBAIOT U KOOPAMHUPOBATH JACHCTBHS 110
ee JIOCTH)KEHHUIO: COCTaBJIATh IUIAH JIEHCTBHIA,
pacmpenensitb poJd € Y4ETOM  MHEHHH
Y4aCTHUKOB, 00CyXIaroT pe3ynabTaThl
COBMECTHOM palOTHI;

OLIEHHBAIOT KaueCTBO CBOEr0 BKJAJa M Ka)KIOTO
y4yaCcTHUKAa KOMaHIbl B OOIMN pe3yiabTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

MpeyiaraloT HOBBIE MTPOEKTHI, OIICHUBAIOT HJIEH C
MO3UIIMU HOBU3HBI, OPUTUHATHHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

0) coBMecTHas ACATEIHHOCTD:
MOHMMAIOT W HCIIOJIB30BAaTh MPEUMYIIECTBA
KOMaH/IHOW ¥ MHIUBUyaIbHOU pabOTHI IIpH

pelIeHnn XAMUAYECKOU POOJIEMBI,
000CHOBBIBAIOT HEOOXOIUMOCTb
IPUMECHECHHUS TPYIIOBBIX bopMm

B3aMMO/JICICTBUSL TIPH pELICHUU Yy4eOHOU
3aJ1a4u;

BBIOMPAIOT TEMATUKY U METOJIbI COBMECTHBIX
JIEUCTBUI ¢ Yy4ETOM OOIIMX HWHTEPECOB H
BO3MOYKHOCTEM Ka)KJ0T0 UJieHa KOJJIEKTHUBA;

IIPUHUMAIOT Leb COBMECTHOMU
JeATEIbHOCTH, OpraHu30BbIBATE U
KOOpAUHHUPOBATH JNEUCTBUSA 1o eé

JOCTHXKCHHUIO: COCTaBIISATL IJIaH JIEHCTBUM,
pacnpenensTh poiau C Y4ETOM MHEHUU
YYaCTHUKOB, 00CYKJIAlOT  pe3yJbTaThl
COBMECTHOH paboThI;

OILICHHUBAIOT KadyeCTBO CBOEr0 BKIaJa H
BKJIaJla Ka)XXJOT0 YYaCTHHKAa KOMAaHJIbl B
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KOOPAMHUPOBATH U BBHIMIOJIHATH paboTy B
YCIOBUSIX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJCHUCTBUS;
OCYILECTBJIATH IO3UTUBHOE CTPATErMUECKOE
MIOBEICHUE B PA3IMUHBIX CUTYalUsIX, IPOSBIISATH
TBOPUYECTBO U BOOOpakeHUE, ObITH
WHULUATUBHBIM.

oOmuili  pesynbTaT pa3paboTaHHBIM
KpUTEPUSIM;

IIpEAIaral0T HOBBIE IPOEKTHI, OLEHUBAIOT
UJIEU C NTO3ULIMHA HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYHIECTBJIATH ITO3UTUBHOE CTPATETNYECKOE
IIOBEJICHUE B  PA3JIMYHBIX  CHUTYalUsX,
NPOSIBIIATE TBOPYECTBO W BOOOpa)KeHWE,

OBLITH WHUIIMAaTUBHBIM.

110

OrBjaaaenue YuuBEpcCaJdbHBIMHU
PEryJassTUBHBIMHU JeHCTBUSIMHU:

a) cCaMOOPTaHU3aIU:
CaMOCTOSITEIIEHO OCYIIECTBIISATH MO3HABATEIHHYIO
ACATCIBbHOCTDb, BBISABIIATH HpO6J’I€MI>I, CTaBUTh U

dbopmynupoBaTh  COOCTBEHHBIE  3amaud B
00pa3oBaTeIbHON JIEATETbHOCTH W >KU3HEHHBIX
CUTYaIMsIX;

CaMOCTOSITENIBHO  COCTAaBJATh IUJIaH  PEIICHUS

npoOieMbl € Y4EeTOM HMEIOIIUXCS PECYPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MPEOUTEHUI;
JaBaTh OIEHKY HOBBIM CUTYaIlHSIM;

paciupsaTh paMKH y4eOHOTO IpeaMeTa Ha OCHOBE
JUYHBIX TIPEAMOYTEHU;

JIeNal0T OCO3HAHHBIN BBIOOp, ApryMEHTHPOBATH
ero, OpaTb OTBETCTBEHHOCTH 32 PEILICHHE;
OILICHUBAIOT MPHUOOPETEHHBIN OTIBIT;
croco0CTBOBaTh (POPMUPOBAHUIO U TIPOSIBICHHUIO
IUPOKOU IPYAUIIMN B PAa3HBIX 00JIACTAX 3HAHHIM,
MTOCTOSTHHO TTOBBIIIAIOT CBOM 00pa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb;

a) caMOOpraHu3amus:

CaMOCTOSITEJIBHO IJIaHUPOBATh u
OCYHIECTBJIAATh  CBOKO  IO3HABATEJIBHYIO
JIeSATEIBbHOCTBD, ONpEeAeIIsAs €€ LeIu U 3aJ1a4H,
KOHTPOJIMPOBATh U IO MEpPe HEOOXOIUMOCTH
KOPPEKTUPOBaTh IpeajgaraéMblii aaroputM
JNEHCTBUI MpH BBIMOJIHEHUH YYEOHBIX U
UCCIIEJIOBATENIbCKUX  3aJad,  BBIOMpATh
Hanbosiee  dddexTuBHBIN  cmocod  Ux
pelieHuss ¢ y4€TOM TIOJNYyYeHMs] HOBBIX
3HAHMM O BeLIeCTBaX M XUMHUYECKHX
peakuusx;

0) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyallusiM, BHOCHTH
KOPPEKTUBBl B  JESTEIBbHOCTb,  OLEHUBAIOT
COOTBETCTBHUE PE3YJILTATOB LIEJISIM;

BIIaJIETh HAaBBIKAMH TO3HABAaTEIbHOU pediexcuu
KaK OCO3HaHHUS COBEpIIAEMBIX JCHCTBUI U
MBICIIUTEIBHBIX TPOIECCOB, UX PE3ylbTaTOB U
OCHOBAaHMUI;

UCIOJIb30BaTh MpHEMbl pedieKcuu Uis OLEHKU
CUTYaIlH, BBIOOpa BEPHOTO PEILICHUS;

yMETb OILICHUBAIOT PHCKH U CBOEBPEMEHHO
MPUHUMAIOT PEIICHUS M0 UX CHIKEHUIO;

0) CAaMOKOHTPOJIb:

JIaBaTh OICHKY HOBBIM CHTYaI[UsIM, BHOCUTh
KOPPEKTHBBI B JEATEIBHOCTh, OLICHUBAIOT
COOTBETCTBHUE PE3YIbTATOB IIEIISIM;

BJIAJICTh HaBBIKAMHU MO3HABATEIBHOM
pediekcr Kak OCO3HAHHUSI COBEpIIaeMbIX
JCWCTBUN M MBICIHUTEIBHBIX IMPOILECCOB, UX
pe3y/IbTaTOB M OCHOBAHHIA; HCIIOJIB30BaTh
npuémbl pedaeKCHH Ui OLIEHKU CHTYaIUH,
BbIOOpA BEPHOTO PELICHUS;

YMETh OIICHUBAIOT PUCKU U CBOCBPEMECHHO
MPUHUMAIOT PEIICHUS M0 UX CHIKEHUIO;
MPUHUMAIOT MOTHUBBI U apTyMEHTHI JIPYTHX
IIPU aHAJIN3€ Pe3yNbTAaTOB ASITEIbHOCTH;

B) SMOLIMOHAJIbHBIA MHTEIJIEKT, PEeANoIaralonmni
C(OPMHUPOBAHHOCTbD:

CaMOCO3HAHHUS, BKJIIOYAIOIIET0  CHOCOOHOCTh
MOHMMAIOT CBOE OSMOIIMOHAJIBHOE COCTOSIHHUE,
BUJIETh HAIPABICHUS pa3BUTHS COOCTBEHHOMU
SMOLIMOHAIBHOH chepbl, ObITh YBEPEHHBIM B ceOe;
CaMOPETYyJIHPOBAHUS, BKJTIOYAIOIIIETO

CaMOKOHTPOJIb, YMCHHC IMPUHUMAKOT

B) SMOLMOHAIbHBIA HHTEIJICKT:
c(OPMHUPOBAHHOCTH CaMOCO3HaHU,
BKJIIOYAIOIIETO  CIIOCOOHOCTh  ITOHHMAIOT
CBOE DMOIIMOHAJILHOE COCTOSIHUE, BUJIETH
HarpaBJICHUS pa3BUTH COOCTBEHHOM
SMOIIMOHATIBHON CQephl, ObITh YBEPEHHBIM
B cebe;
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OTBETCTBEHHOCTh 3a CBOE NIOBEJICHUE, | CAMOPETYJIUPOBAHMUS, BKJIFOUYAIOLIETO
CIIOCOOHOCTH aaNTUPOBATHCS K SMOIIMOHAIBHBIM | CAMOKOHTPOJIb, yMEHHUE MIPUHUMAIOT
U3MCHCHHUSIM ¥ TIPOSIBIISITh THOKOCTh, OBITh | OTBETCTBEHHOCTh 32 CBOE TIOBEJICHUE,
OTKPBITHIM HOBOMY; CIIOCOOHOCTh aJanTUPOBATHCS K
BHYTPEHHEH MOTHBAIINH, BKJIIOYAIOIIEH | SMOIMOHAIIBHBIM U3MEHEHUSIM U TPOSBIIATH
CTPEMJICHHE K JOCTHKEHHUIO IEIH U YCHeXy, | TMOKOCTh, ObITh OTKPHITHIM HOBOMY;
ONITUMU3M, WHUIIMATUBHOCTb, YMEHHUE | BHYTPEHHEH MOTHUBAIMH, BKIIIOYAIOIICH
JENCTBOBATD, UCXO/I U3 CBOMX BO3MOKHOCTEH; CTPEMJICHHE K JOCTHKEHUIO 1EH U YCIIEXY,
AMIIATHUH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHUMAIOT | ONTUMH3M,  MHHUIIMATHBHOCTH,  yYMEHHE
SMOIMOHAIIBHOE COCTOSIHUE NIPYTHX, YUUTHIBAIOT | JIEWCTBOBATH, UCXOIA u3 CBOUX
€ro MpH  OCYIIECTBICHHMHM  KOMMYHHUKAIIUHU, | BO3MOXKHOCTEIH;
CIIOCOOHOCTB K COUYBCTBHIO M CONIEPEKUBAHUIO; | OMIATUH,  BKIIOYAIOUIEH  CHOCOOHOCTH
COIMATBHBIX HaBBIKOB, BKJIFOYAIONINX | TOHUMAIOT  AMOIIMOHAJIBLHOE  COCTOSTHUE
CIOCOOHOCTh ~ BBICTPAMBAIOT  OTHOIICHHUS  C | JIPYTHUX, YUUTBHIBAIOT ero npu
OPYTUMHU  JIIOJIbMH,  3a00TUTHCS, TPOSBIATH | OCYIIECTBICHUHU KOMMYHUKAIIIH,
WHTEPEC U pa3pemaoT KOHQIUKTHI; CrOCOOHOCTh K COYYBCTBHIO u

COTIEPEIKUBAHUIO;

COIMATBHBIX  HABBIKOB,  BKIIFOYAIOIINX

CIIOCOOHOCTh BBICTPAUBAIOT OTHOIIEHUS C
JOPYTUMHU JIIOJbMU, 3a00TUTHCS, MPOSBIATH
MHTEPEC U Pa3peniaroT KOH(IUKTHI.

T') IPpUHATHE ce0s ¥ IPYTUX JIIOIEH:

MPUHUMAIOT ce0sl, MTOHUMAasi CBOM HEJJOCTATKU U
JOCTOUHCTBA;

IIPUHUMAIOT MOTHUBBI U apIYMEHTHI IPYTUX
JIoZIeN TIpU aHAJIN3e Pe3yIbTaTOB IEATENbHOCTH;
IIPU3HABATH CBOE MPABO U MPABO APYIHX JIIOAEH
Ha OIIMOKH;

Pa3BUBAIOT CIIOCOOHOCTh MOHUMAIOT MHP C
MO3UILIMU APYTOT0 YeI0BEKa.

T') IpUHATHE ce0s U IPYTUX JIFOJIeH:
OPUHUMAIOT  ce0sl, TMOHUMas
HEIOCTAaTKU U IOCTOMHCTBA;
OPUHUMAIOT MOTHBBI M  apryMEHThI
JIpyrux TpU aHaIW3e pe3yiabTaToB
NS TeNbHOCTH;

IIPU3HABATh CBOE MPABO U IPABO JPYTUX
Ha OIIMOKH;

pPa3sBUBAIOT CIIOCOOHOCTH  MOHUMAIOT
MUP C MO3ULMH JPYroro YeJOBeKa.

CBOn

3. IlpeameTHbIE pe3yJIbTaThl

IIpeamernbie pe3yiabTarhl o PI'OC COO

KonkperusupoBaHHble
pesyantatsl (IIPII)

NnpeaMeTHbIC

1) chopmMupoBaHHOCTP MPEACTABICHUI: O
XUMHYECKOH COCTaBIISIIOIICH
€CTECTBEHHOHAYYHOU KapTUHBI MUpPA, POIIU
XMMUH B IO3HAHUH SIBJICHUH TIPUPOJIBI, B
(hopMHUPOBAHUH MBIIIJICHUS U KYJIBTYPbI
JUYHOCTH, €€ (PYHKIIMOHATILHOU I'PaMOTHOCTH,
HEOOXO0IUMOM ISl pEIICHUS MTPAKTHIECKUX
3a/1a4 ¥ DKOJIOTHYECKH 000CHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHON
cpene;

2) BIaJICHHE CHCTEMON XUMUYECKUX 3HAHHM,
KOTOpas BKIJIFOUAET: OCHOBOTIOJIAraloLIne
MOHATUS (XMMHUYECKUI JIEMEHT, aTOM,
AJIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-
AIIEKTPOHHBIC OPOUTATIN ATOMOB, UOH,
MOJIEKYJIa, BaJICHTHOCT,
AIIEKTPOOTPUIIATENBHOCTD, CTETIEHb

BbinycKkHUK Oy/aeT 3HATH:

OCHOBONOJIATAIONINE TOHATUSA (XUMUYECKUN
3JIEMEHT, aTOM, U30TOII, S-, P-, d-3JIEKTPOHHBIE
opOuTanM aToOMOB, HOH, MOJISIPHBIM 0O0BEM,
BaJICHTHOCTb, CTETICHb OKUCIICHH S, XUMUYeCKast
CBs3b (KOBAJICHTHAs, MOHHASA, METaJUINYecKas,
BOJIOPOJHAs), DIIEKTPOHHAsT 000JI0YKa aTroma,
MOJIEKYJIa, ANEKTPOOTPULATENBHOCTD,
CTpykTypHass  ¢opmyna (pa3BépHyTas W
COKpali€éHHasi), MOJIb,  MOJISIpHas Macca,
YIAEPOAHBIN CKeNeT, GYyHKIMOHAIbHAS TPYIITA,
paaukan, U30Mepus, H30MEDHI,
TOMOJIOTHYECKHI pan, TOMOJIOTH,
YIJIEBOJOPOBI, KUCIOPOI- U a30TCOACpKAILNE
COEMHEHUS, MOHOMED, TIOJIUMED, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS);
KPUCTAJUIMUECKasi pelIETKA, TUIbl XUMUYECKUX
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OKHCIICHHSI, XHMUYECKasi CBSI3b, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIN 00beM,
YTJIEPOHBIN CKeNeT, (PyHKINOHATbHAS
rpyImmna, pagukai, U30Mepusi, U30MepHl,
TOMOJIOTHYECKHUH Psifl, TOMOJIOTH,
YTJIE€BOAOPO/Ibl, KUCIOPOI- U a30TCOJIEpIKaIlIHe
COCIMHEHUS, OMOJIOTHYECKH aKTHBHBIC
BellecTBa (YriaeBOIbl, KUPHI, OCIKN),
MOHOMEp, TOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYIISIPHBIE COSAUHEHMUS,
KPUCTAJNTNIECKasi PEIIeTKa, THITHI XUMHYECKIX
peaknuii (OKHCIUTETHHO-BOCCTAHOBUTEIBHEIE,
9K30-H SHIOTEPMHUECKHIE, PEAKIINA HOHHOTO
o0OMeHa), pacTBOp, dJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, DIIEKTPOIUTHUECKAS
TMCCOTIMAINS, OKUCIIUTENh, BOCCTAHOBUTEIIb,
CKOPOCTh XUMUYECKOHN PEaKIny, XHMHUIECKOe
paBHOBECHE), TEOPUH H 3aKOHBI (TEOPHS
XAMHUYECKOTO CTPOCHUS OPTaHMYECKIX
BemectB A.M. bytneposa, Teopust
AIIEKTPOIUTUIECKON TUCCOIHAIIN,
nepuoanueckuii 3akoH [[.11. Menneneena,
3aKOH COXPaHEHUs MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUH SI3bIK XHUMUH,
(bakTOJIOrMuecKue CBEICHNS O CBOMCTRAX,
COCTaBe, MOJYyYeHUHU 1 0€3011acCHOM
UCIOJIb30BAHNY BaKHEHIINX HEOPraHMUECKUX
Y OPraHUYECKUX BEIIECTB B ObITY U
IIPAKTUYECKOHN AEATEIIBHOCTH YEI0BEKa,;

3) cOopMHUPOBAHHOCTh YMEHUH BBIABIIATH
XapaKkTepHble IPU3HAKU U B3aMOCBS3b
U3YUYEHHBIX OHITUH, IPUMEHATh
COOTBETCTBYIOLINE OHITUS IIPU ONTUCAHUU
CTPOEHHUS U CBOICTB HEOPTaHUUECKUX U
OpPraHMYECKUX BELIECTB U UX MPEBPALCHUH;
BBISBJIITh B3aUMOCBS3b XMMUUYECKUX 3HAHUM C
MOHATUAMH U IPEICTABICHUAMH IPYTUX
€CTECTBEHHOHAYYHBIX IPEIMETOB;

4) chopMHPOBAHHOCTh YMEHHMH UCIOIb30BATh
HaMMEHOBAHMsI XUMUYECKUX COeTMHEHUN
MEX/IyHapOJAHOTO CO03a TEOPETUUECKOM U
MPUKIIAJHON XMMHUU U TPUBHAJIbHBIC Ha3BAHUS
BaXHEWIIMX BELECTB (ITUJICH, alleTUIIEH,
rIMIepuH, pexon, popmanbaerus, ykcycHas
KHCJIOTA, TJIUIMH, YTapHbIH ra3, yriaeKuCIblid
ra3, aMMHak, raiieHasi U3BecTh, HerameHas
U3BECTh, MUThEBAst COJIa U JPYTUX),
COCTaBJIATH ()OPMYIIbI HEOPTAaHUYECKUX U
OpraHUYecKUX BEIIECTB, YpaBHEHUS
XUMUYECKUX pEaKIfii, 00BSICHATh UX CMBICIT;
MOJITBEPXK/IaTh XapaKTEePHble XUMUYECKHE
CBOMCTBA BELIECTB COOTBETCTBYIOIIUMHU

peakuuii, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, NEKTPOJIUTUYECKAS
JCCOLMalis, OKUCIMUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMMUYECKOM peaklMH, XMMHUYECKOE
paBHOBECHE; TEOPUHM U 3aKOHBI (Teopus
CTpOEHUsl OpraHuueckux Bemects A. M.
BbyrtnepoBa, 3aKkoH coXpaHEHMsI MacChl BELLIECTB
TEOpUs DIIEKTPOJUTUUYECKOH JAUCCOLMALINH,
nepuoanueckuii 3akoH J U Menneneesa,
3aKOH COXpPaHEHMs] M IPEBPALICHUS dHEPTUU
IPU XUMUYECKHUX PEAKIIUX);
3aKOHOMEPHOCTH,  CHMBOJIMYECKUN  SI3BIK
XMUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIeXKalllle
B OCHOBE NIOHMMAaHHS TNPUYMHHOCTH U
CUCTEMHOCTH XUMHYECKUX SIBJICHUH,
(dakToJIOTMUECKUE CBEIEHHMS O  CBOMCTBax,
COCTaBe, MOJIy4YEeHU N u 0e301acHOM
UCIOJIb30BAaHUU BaKHEUIIUX HEOPraHUYECKUX
BEeUIECTB B OBITY M IpakTHYECKOH
JeSITEIbHOCTH YEJIOBEKa;

0 XMMHUYECKON COCTaBIISAIOLIEH €CTeCTBEHHO-
HAay4YHOM KapTHUHBI MHpa, POJIM XUMHUU B
MO3HAHUU SIBIEHUN TMPHUPOIbI, B
(OPMHUPOBAHUN MBIIUIEHUS U KYJIbTYpBbI
JUYHOCTH, €€ PYHKIMOHAIBHOM IPaMOTHOCTH,
HEOO0XOIMMOM JJIs pelIeHuUs IPaKTHYECKUX
3a7ja4y ¥ 9KOJIOTHYECKH 0OOCHOBAHHOTO
OTHOILIEHHS K CBOEMY 3/10POBBIO U IPH-
pOIHOM cpefe;

pacTBop,

BbinyckHuK OyaeT yMeTh:

8b156/1Mb XapaKTEPHbIC MPU3HAKYU MOHATUH,
yCTaHaBIUBATh ux B3aUMOCBSI3b,
UCNnoIbL306amsb COOTBETCTBYIOLIUE TOHSATHS
Opy OMNHCAHUM COCTaBa, CTPOCHUS U
npeBpalieHui OpPraHHYECKUX u
HEOPraHMYECKUX COCAMHEHUIA;
UCNONb306aMb XUMHUECKYI0 CUMBOJIHMKY JUIS
COCTAaBIICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX

(pa3BEépHyTOM, COKpAIIEHHOM) dbopmyn
OpPraHUYeCKUX BEIICCTB U ypPaBHECHUH
XUMHUYECKUX  peakuui;  uzeomasiugamo
MOJIETTU MOJIEKYJI OPTaHUYECKHX BEIEeCTB JIJIs
WLTIOCTPAINH ux XUMHYECKOTO u
MPOCTPAHCTBEHHOTO CTPOCHUS;

YCMAaHasIU8ams MIPUHAICKHOCTD

W3YYEHHBIX OpPraHWYECKUX BELIECTB IO HX
COCTaBy M CTPOEHHIO K OIpPENEIEHHOMY
KJaccy/Tpynne coeluHeHun (YriaeBoJI0poIsl,
KUCJIOPOA- M a30TCOJAEPIKAILUE COCIUHECHHUS,
BBICOKOMOJIEKYJISIPHBIE COETMHEHU); 0a8anb
UM  Ha3BaHMA 10  CHUCTEMATHYECKOM
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AKCIIEPUMEHTAMHU U 3aMUCAMU YpaBHEHUMN
XUMHUYECKUX PEAKIIUI;

5) copMHPOBAHHOCTh YMEHUN YCTAaHABIUBATD
MIPUHAJUIC)KHOCTh U3YYCHHBIX
HEOPraHUYECKUX U OPraHUYECKHUX BEIIECTB K
OTpe/IeNIEHHBIM KJIaccaM U rpyIniam
COEJIMHEHU, XapaKTepU30BaTh UX COCTAB U
Ba)KHEHUILIME CBOMCTBA; ONPEIECIATh BUIbI
XUMUYECKUX CBA3EH (KOBaJieHTHAs, MOHHAS,
MeTajyIn4yecKasi, BOJOPO/IHAs ), TUIIBI
KPUCTAJJIMYECKUX PEIIETOK BEILIECTB;
KJIaCCU(PUIMPOBATH XUMUUYECKUE PEAKIINH;

6) BIaJieHHEe OCHOBHBIMHM METO/IaMU HAyYHOTO
MTO3HAHUS BEIIECTB U XUMHUYECKUX SBICHUI
(HabmroieHue, u3MepeHue, SKCIIEPUMEHT,
MO/IETUPOBAHUE);

7) chopMUPOBAHHOCTH YMEHUM MPOBOIUTH
pacyeTsl Mo XUMHUYECKUM (popmynam u
YpaBHEHUSM XUMHUUYECKHUX PEAKITUHN C
HCIO0JIb30BaHNEM (PU3UYECKUX BEITUUHH,
XapaKTEepHU3YIOIINX BEIIeCTBa C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Ta30B, KOJIMUYECTBA
BEIECTBA; HCIOJIb30BaTh CHCTEMHBIE
XUMHWYECKUE 3HAHUA JUI IPUHSATHS PEIICHU B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;
8) chopMupOBaHHOCTHh YMEHUH TIJIAHUPOBATH
Y BBITMIOJHATH XUMUYECKHH SKCTIEPUMEHT
(mpeBpalieHust OpraHMueCKUX BEIIEeCTB MPH
HarpeBaHuH, MOJyYCHHE STUIICHA U U3yYEHUE
€ro CBOICTB, KAUECTBEHHBIC PEAKIIMH Ha
aJbJIETUJIbl, KpaxMall, YKCYCHYIO KHCIIOTY;
JeHaTypalus OeJIKOB IPU HarpeBaHUH,
L[BETHBIE PEaKuu OEJIKOB; MPOBOINUTH
peaKuu HOHHOTO OOMEHa, OIIPEENIATh CPeILy
BOJIHBIX PACTBOPOB, KAUECTBEHHBIEC PEAKIIUU
Ha cynbdaT-, KapOOHAT- U XJIOPUI-AaHHOHBI, HA
KaTHOH aMMOHHUS; PelaTh
SKCIEPUMEHTAJIbHBIC 3a/1a4H 110 TEMaM
"Merambl" u "Hemeramisl'") B COOTBETCTBUH
C MpaBUIIAMU TEXHUKHU 0€30MaCHOCTU MPH
oOpallleHHH C BeIIeCTBaMHU U 1a00paTOPHBIM
o0opynoBaHUEM; IPEJCTABIATH PE3YAbTAThI
XMUMHUYECKOTO KCIIEpUMEHTa B (hopMe 3arucu
YpaBHEHUH COOTBETCTBYIOIINX PEAKUUN U
(dbopMynUpOBaTh BHIBOABI HA OCHOBE 3TUX
pE3yJIBTaTOB;

9) chopMUPOBAHHOCTH YMEHUS aHAIU3HPOBATH
XUMUYECKYI0 HH(POPMALIHIO, TTOTy4yaeMyto U3
Pa3HbIX HCTOYHHUKOB (CPEICTB MacCOBOM
nHpopmanuu, cetb IHTEepHET U Apyrue);

Homenknarype (IUPAC), a Taxxe npuBoInuTh
TPUBUAIIbHBIE Ha3BaHUsA OT/ENbHBIX
OpraHWYeCKUX BEHIECTB (ITUJICH, MPOIUJICH,
aleTHUIICH, STHJICHTINKOJIb, TJUIEPUH, (EHO,
dbopManbpaeTu, aneTanabIerua, MypaBbHHAS
KHCJIOTA, YKCYCHasi KHCIIOTa, OJICMHOBAs
KHCJIOTa, CTE€ApUHOBAsi KHUCJIOTA, TJIOKO3a,
bpykTO3a, Kpaxmal, LEeJUTI0I03a, TIUIUH) U
TPUBUAIILHBIE Ha3BaHUSA OT/AEIbHBIX
HEOPraHUYeCKUX BEIIECTB (yrapHblil Tas,
YTJIEKUCIIBIN Ta3, aMMHaK, raméHas u3BeCTb,
Herami€Hasi U3BeCTh, MUThEBAs COJa, TUPUT U
Ap,

YCMAaHasIueamy MIPUHAIEKHOCTh
HEOPraHUYeCKUX BEIIECTB MO MX COCTaBY K
OTpeIeIEHHOMY KJIAcCY/TPYIIE COCIMHEHUM
(mpocThle  BemiecTBa METaIbl U
HEMETaJUThl, OKCHJIbI, OCHOBAHMSI, KHUCJIOTHI,
am(poTepHble TUAPOKCHUIBI, COJIN);
onpedensimb BUIbl XUMHYECKOW CBSI3U B
OPraHWYEeCKUX COCIUHECHMSX (OJWHAPHBIC H
KpaTHbIE);

npumeHsms TIOJIOKEHHUSI TEOPUU CTPOCHHS
opranndeckux BemectB A. M. bytiepoBa ais
00BsICHEHUS! 3aBUCUMOCTH CBOWMCTB BELIECTB
OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPaHEHHUS
MAacchl BEILECTB;

PAcKpbleams CMBICI IEPUOAMUYECKOTO 3aKOHA
. . MenneneeBa u IEMOHCTPUPOBATH €TI0
CUCTEMATU3UPYIOIYIO, O0BSCHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIIUU;
Xapaxkmepu3o6ams 3IEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX 3JIeMEeHTOB 1—4
nepro1oB [lepuouyueckoit cucTeMbl
xuMu4eckux dementoB [. . Mennaeneena,
UCIIOJIB3Ys TIOHSATHS «S-, P-, d-3JIeKTPOHHBIE
opOuTa- J1», «IHEPreTHUECKUE YPOBHNY;
00bACHAMb 3AKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKUX AJIIEMEHTOB U UX
COEIMHEHUH MO NePUoaM U TpyInam
[Teproanueckoi CUCTEMbI XUMUYECKUX
anemenToB /. 1. MeHneneena;
Xapaxkmepuzoeamau COCTaB,
dusznyeckue W XUMHYECKHE  CBOMCTBA
TUMHUYHBIX  MPEICTABUTENEH  pa3IU4HBIX
KJIACCOB OpraHMYecKhX BelIeCTB (MeTaH,
STaH, OJTWJIEH, [PONWJIEH,  alETUJIEH,
OyraaueHn-1,3, merunOyranueHn-1,3, OGeH3o1l,
METaHOJI, 3TaHOJ, STUJICHTJIUKOJIb, TTIULEPHUH,

CTPOCHUC,

(I)CHO.H, alcTalabACTU I, MYypaBbUHasd u
YKCYCHasA KHUCJIOTBI, TIJIFOKO34d, Kpaxmal,
OCJII0JIO3A, AMHUHOYKCYCHAs KI/ICJ'IOTa);
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10) chopmMupoBaHHOCTH YMEHHUI COOTIOAATH
MpaBHIIa SKOJIOTUYECKHU 1EJIecO00pa3HOTO
MOBE/ICHUS B OBITY U TPYAOBOU ACATEILHOCTH
B ILIETISIX COXPAHECHHSI CBOETO 3JI0OPOBBS U
OKpPYKaIOIIeH PUPOTHOMN CpEebl; yIUTHIBAThH
OTIACHOCTH BO3/ICHCTBUS HA )KUBBIC OPTAHU3MBI
OTIPE/ICIICHHBIX BEIIECTB, TOHUMAsT CMBICTT
IIOKa3aTes NpelebHON T0IyCTUMON
KOHIICHTPAIINH;

11) nnst oOyyarommxcsi ¢ OrpaHHYCHHBIMU
BO3MOYHOCTSIMHU 3JIOPOBBSI:
c(hOPMHUPOBAHHOCTH YMEHUS TIPUMEHSTh
3HAHHS 00 OCHOBHBIX JIOCTYITHBIX METOaX
MMO3HAHUS BEIICCTB U XUMHUYECKUX SIBIICHUI;
12) muist crenbIx U cab0BUISIIIAX
oOyJaroruxcsi: cChOpMUPOBAHHOCTh YMEHUS
HCII0JIb30BATh Pelbe(hHO TOUCUHYIO CUCTEMY
o6o3nauennii JI. bpaitns ns 3anucu
XUMUYECKUX (HOPMYII.

UIIOCMPUPOBAMs ~ TEHETHUYECKYI0  CBSI3b
MEX Ty HUMH YpaBHEHUSAMU
COOTBETCTBYIOIIUX XHUMHMYECKHX DPEAKLIUN C
UCTIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;
Kraccuguyuposamsy ~ XUMHUYECKUE PEAKIINU
10 Pa3IMYHBIM MPU3HAKAM (YHCIYy U COCTaBY
pearupyromux BemecTB, TEII0BOMY dPPEKTy
peaKuy, M3MEHEHUIO CTEIECHEH OKHCIICHHS
3JIEMEHTOB, 0OPaTUMOCTH PEAKIIUH, YIACTHIO
KaTanu3aTopa);

xapaxmepuzosams (onucvieams) 00IIUE
XHUMUYECKHE CBOMCTBA HEOPTAaHUIECKUX
BEIIECTB Pa3- JINYHBIX KIACCOB;
noomeepacoams CyleCTBOBaHUE
TeHETUYECKOH CBS3M MEXIY
HEOPraHNYECKUMH BEIIECTBAMH C TOMOIIBIO
YpaBHEHHI COOTBETCTBYIOUINX XUMUYECKUX
peaKuuii;

xapakmepuzoeambu WCTOYHUKHA
YIJI€BOJIOPOIHOTO ChIPbsi (HE(PTh, MPUPOAHBIN
ra3, yrojib), CnocoObl HUX MepepadoTKH U
NpakTUYeCKOe  TMPUMEHEHHE  MPOIYKTOB
nepepadoTKH;

npo6oOUmMb BEIYUCIICHUS 110 XUMHUECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJTMYECTBA
HCXOJIHOTO BEIIECTBA WM MPOIYKTa PEAKIIH
10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WU
IPOAYKTOB PEAKIIUU; «MaccoBas A0JIs
BEIIIECTBA B paCTBOPE», 00BEMHBIX
OTHOILIEHUH ra30B IPU XUMUYECKUX
pEaKLUAX, MacChl BEIleCTBa WM 00bEMa
ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce Wi 00bEMY OIHOTO U3 YJaCTBYIOIIHUX
B PEaKLIUU BEILECTB, TEIIOBOro 3¢ddexra
pEaKMU Ha OCHOBE 3aKOHOB COXpaHEHUs
Macchl BEILECTB, IPEBPAILEHHS U
COXpaHEHMsI SHEPIUH);

onpeodenams BaIEHTHOCTb U CTETIEHb
OKHCIICHUSI XUMUYECKUX JIEMEHTOB B
COEIMHEHUAX PA3JIMYHOTO COCTABA; BUJ
XUMUYECKOH CBSI3U (KOBaJEHTHAsI, HOHHA,
MeTaJuIn4YecKas, BOJIOPO/IHAs ) B
COEJIMHEHUSX; TUIl KPUCTAJUINYECKOM
PELETKN KOHKPETHOTO BellecTBa (aTOMHas,
MOJIEKYJIsIpHasi, HIOHHAs, MeTaJlIn4yecKas);
XapakTep cpefibl B BOJHBIX PacTBOpax
HEOPraHUYeCKUX COEMHEHUM;

nPo600UmMsb PEAKLINH, TIOATBEPKIAIOIINE
Ka4eCTBEHHBIN COCTAB Pa3IMYHbBIX
HEOPraHMYECKUX BEIIECTB; pacno3HABAMb
OTIBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOIIKE B
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BOJIHBIX PAaCTBOpPaX HEOPTaHMYECKUX
BCIIIECTB;

61a0emb CHCTEMOW 3HAHMHA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOIB3YEMbBIX
B XUMUU TIPU H3YYCHHH BEHICCTB U
XUMHYECKUX SIBJICHUI (mabmronenue,
U3MEpEHUE, YKCIIEPUMEHT, MOJICIIMPOBAHHKE),
UCnonb306ams ~ CUCTEMHBIE  XUMUYECKHE
3HaHWSI JUIS  TPUHATHS ~ pCIHICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYAIIHSIX,
CBS3aHHBIX  C  BEHOIECTBAMH H  UX
IPUMCHCHHEM;

cobnrooams npasuna MOJTb30BAHUS
XMMHUYECKOM Tmocyaod U 1abopaTopHBIM
obopymoBaHMeM, a  TaKkKe  IpaBuia
00palleHus ¢ BEIIECTBAMH B COOTBETCTBHUH C
UHCTPYKITUSAMU 1o BBITIOJTHEHUTO
71a00PATOPHBIX XUMHYECKHX OITBITOB;
cocmaensams ypaBHEHUS pPEaKIHil
Pa3TUYHBIX THUIIOB; TIOJHBIC M COKPAIIEHHBIC
ypaBHEHUS peaKklnii HOHHOTO OOMEHa,
YUUTBIBAs YCIIOBHSI, TPU KOTOPBIX ATH
peakIuy UAYT JI0 KOHIIA;

PAcKpbleams CYIHOCTh OKUCITUTENBHO-
BOCCTaHOBUTEJIBHBIX PEAKIIUI OCPEICTBOM
COCTaBIICHUS AJIEKTPOHHOTO OajaHca dTUX
pEeaKIHnii;

00bACHAMb 3aBUCUMOCTb CKOPOCTH
XUMHYECKON PEaKIMK OT Pa3IuYHbIX
(bakTOpOB; XapakTep CMELICHUS
XMUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT
BHEIIIHETO BO3ACHCTBUS (IpuHIMN Jle
[arenne);

Xapaxkmepu306ams XUMUYECKUE TPOIIECCHI,
JIeKalUe B OCHOBE MPOMBIIIEHHOTO

MOJIyYEHUS] CEPHOM KUCIIOTHI, aMMHaKa, a
Takke chOPMUPOBAHHOCTH MPEACTABICHUIN
00 00X HAYYHBIX MPUHIUIIAX U
9KOJIOTHYECKUX MPOOIeMaX XUMHUECKOTO
MIPOU3BO/ICTBA;

NIAHUPOBaAmMbd W BbINOIHAMbG XUMUYECKUN
OKCIIEPUMEHT (MPEBPAILIEHUS] OPTraHUYECKUX
BEUIECTB TMPU HArPeBaHWUU, TOJTYYCHUE
STHJIIEHAa W  U3yYeHHUE €ero  CBOWMCTB,
KayeCTBEHHBIE  PEaKIMH  OPraHUYECKUX
BEIIECTB,  JeHaTypauus  OelKoB  MpHU
HarpeBaHuUH, I[BETHBIE peaxiuu
0enkoB;(pa3noxKeHne MepoKCcHIa BOAOPOIa B
NPUCYTCTBUHU KaTalu3aTopa, OMpeaelieHue
CpeIbl PACTBOPOB BEHIECTB C MOMOIIBIO
VHHUBEPCATHHOTO  HMHAWKATOPA,  BIUSHUE
pa3nuuHbIX ~ (aKTOPOB  HA  CKOPOCTh
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XUMUYECKOH pEaKLUuu, pPeaKkuud HOHHOTO
oOMeHa, KaueCTBEHHbIE PeaKIUy Ha Cynbdart-
, KapOOHAT- W XJIOPHI-aHUOHBI, HA KATHOH
aMMOHUS; pelIeHHE SKCIEPUMEHTAIbHBIX
3a1a4 o TeMaM «Metamibby u
«Hewmeramel») B COOTBETCTBHH C TIPAaBUIIAMHU
TEXHUKU O€30TacCHOCTH TpH OOpaIlIeHuU C
BEILECTBAMU u 1a00PaTOPHBIM
000pyI0BaHUEM, HPedCmas/isims Pe3yabTaThl
XHUMHYECKOTO  JKCIIEpUMEHTa B Qopme
3allMCH  YpPaBHEHUH  COOTBETCTBYIOIIUX
peakuuii u @opmynupoeams BBIBOJIBI Ha
OCHOBE 3THX PE3y/IbTATOB;

KpUmu4ecky aHaiu3uposams XAMUYECKYIO
UHPOpPMAIIMIO, TIOJydaeMyl0 H3  Pa3HBIX
uctounukoB (CMU, Unrepuer u ap );
coonodams  npasuid 9KOJIOTUYECKU
1enecooOpa3Horo TMoOBeNeHUuss B OBITY U
TPYIOBO ACATEIHHOCTH B IENSIX COXPAHCHUS
CBOETO 3JI0POBBS U OKPYKArOUIEH TPUPOTHON
CpeIbl; 0CO3HA8amsb ONACHOCTh BO3JACHCTBUS
Ha OKWBBIE OPraHWU3MBI  OTPEACIEHHBIX
OpPraHWYeCKHX BENIECTB, TOHWUMAs CMBICI
nokazarens [IJIK, noscnames na mpumepax
CHOCOOBI YMEHBILIEHUS U IPEAOTBPAILIEHUS UX
BPEJHOTO BO3- JICHCTBUS HA OpraHu3M
YeJI0BEKa,

BbinmyckHUK NOJIYYUT BO3MOKHOCTh
HAYYUTHCA:
Habmonats, OTHCHIBATh XUMHYECKUE

IpOLECChl U SBIICHUS, OPraHU30BBIBATH U
OPOBOAUTH  XUMHYECKHE  IKCIIEPUMEHTHI,
BBIJIBUTATh TUIOTE3bI, BBISBISATH 3aBUCUMOCTh
MEXIy UCCIIETyeMbIMU BEJTUYMHAMH,
OOBSCHATH  TOJYYEHHBIE  Pe3yiabTaThl |
(GbopMyIUpPOBATH BHIBOIBI

2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA

2.1. O0beM y4eOHOI IMCUUILUIMHBI M BUbI Y4e0HOI padoThI

Bun yueOHoit padoThI Oovem uacos
O0s3aTeibHAsA ayIMTOPHAsA yueOHas Harpy3Ka (Bcero) 36
B TOM YHCJIE:
JIEKIIUHA 18
nabopaTopHble paboThI 4
MIPAKTUYECKHE 3aHITH 14

Umoeosas ammecmayus 6 ghopme oughghepenyuposannozo 3auema
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2.2. KajenpapHO-TeMaTHYeCKHUi IUIaH U coiep:kaHue y4eOHOro npeamera «XuMus»

HaumenoBanue
pa3aesioB U TeM

KoauuecTBo
4acoB

Tema 3anaTus.
Conep:xanue yuedHOro MaTepuaa, jadopaTopHbie H NPAKTHYECKHe
3aHATHA 00y4alolmxcs

HﬂaanyeMble BHU/bI A€ATCJIBbHOCTH
Oﬁy'laIOHlI/IXCﬂ HCXO0As U3 MPEAMETHBIX U
METANPEAMETHBIX PE3yJIbTAaTOB

DJIeKTPOHHBIE H
nudpoBbie pecypesl

1

2 3

4

5

Paspen 1. Teopernyeckne 0CHOBbI OPraHUYECKOH XMMHUHU

Tema 1.1.
IIpeamer
OpPraHnu4yecKoi XuMHuH.
Teopusi XuMnyecKoro
CTPOeHHUsI
OpPraHn4yecKux
cOeIMHEeHM I

JIMYHOCTHBIE Pe3yJbTAThI: CIOCOOHOCTH IOHMMATh U TIPUHAMATh MOTHBBI, HAMEPEHHS, JIOTHKY
W apryMeHThl APYruX HpPH aHAIW3€ Pa3IMYHBIX BUJIOB YYEOHOH IESTENbHOCTH; LIEHHOCTHOIO
OTHOIICHUSI K HMCTOPUYECKOMY M HAYYHOMY HACICIHI0 OTCYECTBCHHOW XHMHH; T'OTOBHOCTH
OLICHMBATh CBOE MOBEJICHHE U OCTYITKH CBOMX TOBAPHUILECH C MO3UINI HPAaBCTBEHHBIX U IPABOBBIX
HOPM M OCO3HaHHE TIOCIIC/ICTBHI 3THX ITOCTYIIKOB; OHUMAaHHUS CICHH(DUKH XMMHH KakK HayKH,
ocosHaHust €€ ponu B (OPMHUPOBAHHM PAIMOHAIBHOIO HAYYHOTO MBIIUICHHS, CO3IaHHU
LEJIOCTHOTO TPE/ICTABICHHS 00 OKPYXAloIleM MHpe KakK O CAMHCTBE NMPUPOJBI U YEJIOBEKa, B
MO3HAHUHM TPUPOIHBIX 3aKOHOMEPHOCTEH W pEIICHHH MOpOOJIeM COXpaHEHHs MPUPOIHOTO
paBHOBeCHS

IMo3uaBarteabHbie YY/I: HCIIOIB30BaTh MPH OCBOCHUH 3HAHUIT PUEMBI JIOTHYECKOT'O MBIIILICHHS
BBIJICNIATh XapaKTepHbIC MPU3HAKH TIOHSTHH M YCTAHABIMBATH UX B3aHMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME TOHATHS JUIsi OOBSACHEHHs OTICNbHBIX (JAKTOB W SIBJICHHIA; BHIOHpATh
OCHOBAHHUSI U KPUTCPHUH JUIsl KJIacCH(HUKAIMK BEUIECTB M XUMHUYECKUX PEAKIHil; yCTaHABIUBATh
MPUYMHHO-CIIC/ICTBEHHBIE CBSI3U MKy H3y4aeMbIMH SBJICHHUAMHU,

KommyHunkaTusHble Y'Y ] 3a1aBaTh BOIPOCHI MO CYILIECTBY 00CYKIaeMOH TeMbI B X0JI€ AUAJIOra
W/WINM TUCKYCCHH, BBICKa3bIBaTh HIEH, (OPMYIHPOBATH CBOU INPEIJIOKEHHS OTHOCHTEIBHO
BBITIOJTHEHHUS! IPETIOKEHHOH 3a/1aunt

PeryasituBHbie YY /I caMOCTOSTENIBHO IIAHUPOBATh M OCYIUECTBIIATH CBOKO MO3HABATEIBHYIO
NeATENbHOCTb, ompenensis e€ Lend M 3aJadd, KOHTPOJIMPOBaTh M IO Mepe HEeOoOXOIMMOCTH
KOPPEKTHPOBaTh MpEJIaracMblii  aliropuT™M AEHCTBUH IpU  BBINOJHEHHH Y4eOHBIX H
HCCIIEIOBATEIbCKUX 3a/1ad, BbIOMpaTh HauOosee 3(GQeKTuBHbI COCO0 MX pelIeHHs ¢ y4EToM
IIOJIy4eHHs] HOBBIX 3HAHMH O BEIIECTBAX M XMMHYECKHX PEaKLHsX;

Copepxanue yueOHOro MmaTepuajia 2

1. IIpenmer opranuuyeckodi XuUMHMM: €€ BO3HUKHOBCHHE, DPa3BUTHE H 1
3HaYEHHE B M1OJY4E€HUH HOBBIX BELIECTB U MaTEPUAJIOB

Teopust crpoenuss opranudeckux coeauHeHuii A.M. byrneposa, eé
OCHOBHbIE To10XkeHHs1 CTPYKTYpHBbIE ()OPMYIIbl OPraHUYECKUX BELIECTB
T'omonorust, uzomepus

XUMHYECKast CBSA3b B OPraHUYECKHX COSIMHEHUSX : KpAaTHbIE CBSI3H, O- U T-

TOHATUI
MIPU3HAKH),

PackpbiBaTh ~ CMBICT — H3y4aeMbIX
(BBIABIATE WX  XapaKTepHbIE
YCTaHaBJIUBATh UX B3aUMOCBS3b
IIpuMeHATE  TOJNOXKEHHS TEOPHU  CTPOCHMS
oprannueckux coeauHenuii A. M. byrneposa s
OOBSICHEHUSI 3aBUCHMOCTH CBOMCTB BEILECTB OT

CBSI3U UX COCTaBa M CTPOEHHS
IpencraBnenne 0  KIacCM)UKAMM  OPraHMYECKUX  BELIECTB Hcnonb30BaTh XUMHYECKYI0  CUMBOIHKY JUIS
Howmenknatypa opraHudeckux COeAMHEHUH (cHCTeMaTudeckas) | COCTABJICHUS MOJEKYSIPHBIX M CTPYKTYPHBIX
TPUBHAIbHBIE  HAa3BaHUs  BaKHEHIIMX  MpeACTAaBUTENEHd  KIaccoB (pa3BépHyToi, COKpAaLIEHHOI) bopmyn
OpPraHWYEeCcKHX BELIECTB OpraHUYEeCcKHX BEIECTB

JemoHcTpanuu

https://resh.edu.ru/subject/l
esson/6149/
https://resh.edu.ru/subject/l
esson/4823/
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O3HAKOMJICHHE ¢ 00pa3liaMy OPraHWYECKUX BEUIECTB W MaTepHalaMH Ha Omnpenemnsits BUJIbI XUMUYECKON CBSI3U
MX OCHOBE, OIBITHI IO MPEBPALICHUIO OPraHUYECKUX BEIIECTB IIPU (ommHApHBIE, KpaTHBIE) B  OPTraHUYECKHX
HarpeBaHuH (IIaBJieHue, O0yTrIMBaHNE W TOPEHHE) COCUHCHHSIX.
IIpakTHyeckue u JabopaTopHbIe 3aHATHS 1 PackpbIBaTh posb OpraHU4ecKoil XUMUM B )KU3HU
[IpakTrdeckoe 3ansTue 1. MoznenupoBaHre MOJIEKYI OpraHHYECKIX 1 YCJIOBCKA, WUIFOCTPUPOBATH CBA3b C JIPYTMMH
BCILECTB. HayKaMH
Habmonate u ONMCHIBATE JEMOHCTPALIOHHEBIE
OIIBITHI; IPOBOJUTH M ONHCHIBAThH JIaAOOpaTOpHEIE
OIIBITHI
Pa3nea 2. YrieBoaopoabl 9

Tema 2.1 Ilpeaenbubie
YIV1IeBOAOPOIbI -
aJIKaHbI

JIMYHOCTHBIE Pe3y/IbTAThI: aKTHBHOTO HETIPUATHS AEHCTBUH, NPUHOCIIINX BPE OKpYXKaroIen
MIPUPOJHON cpeJie, YMEHHUsl MPOTHO3MPOBATh HEONAroNpHUsTHBIE 3KOIOTMYECKHE MOCHENICTBUS
MPEeNIPUHUMAEMbIX JICHCTBUH M MpENOTBpAlaTh HX, HAIMYUS PA3BUTOTO 3KOJIOIMYECKOTrO
MBIIUICHHS, SKOJIOTHYECKOH KYIbTYpBI, ONbITA AEATEIBHOCTH 3KOJIOIMYECKOil HAaIpaBIeHHOCTH,
YMEHHS PYKOBOACTBOBAThCS HMH B [TO3HABATEIbHON, KOMMYHHKATHBHON M COLIMANIBHOM MTPaKTHKE,
CIOCOOHOCTH ¥ YMEHHUSI aKTUBHO TIPOTUBOCTOATH HIEOIOT UK XeMO(hoOuH;

IlosnaBarenbnpie YVY/I: BnageTh OCHOBaMH METONOB HAydHOTO TIO3HAHHS BEHIECTB M
XMMMYECKUX peakuuil; (GopMylIupoBaTh UMM ¥ 3aJaudl  HCCIENOBAHUS, WCIONb30BaTh
MIOCTABJICHHBIC M CAMOCTOSTENIBHO C(OPMYIUPOBAHHBIE BONPOCHI B KayeCTBE WHCTPYMEHTA
TIO3HAHUS X OCHOBBI JUIsl (JOPMUPOBAHUS THIIOTE3BI 110 MPOBEPKE NPaBHIBHOCTH BbICKa3bIBACMBIX
CY)KJICHUH; BJIaJIETh HAaBBIKAMH CaMOCTOSITENILHOTO IUIAHUPOBAHHSA M TPOBEICHUS Y4EHHUCCKHX
9KCIEPUMEHTOB, COBEPIICHCTBOBATh yMEHMS HAOJIOATh 3a XOJIOM IPOILECca, CaMOCTOATENIBHO
MPOTHO3UPOBATh €ro pe3ynbraT, (OpMyIMpoBaTbh OOOOIIEHHS ¥ BBIBOJIBI OTHOCHTEIBHO
JOCTOBEPHOCTH PE3YNIbTAaTOB HCCIIEJ0OBAHNs, COCTABIATh OOOCHOBAHHBII OTYET O MpPOAEIAHHON
pabore; HpHOOpETaTh ONBIT YYEHHYECKOHW HCCIECIOBATEIbCKOH M IPOSKTHOH JEATENbHOCTH,
NPOSIBIATH ~ CIIOCOOHOCTh M TOTOBHOCTb K CaMOCTOSTEIBHOMY ITOMCKY METOJOB PELICHUS
MPaKTHYECKUX 3a/1a4, IPUMCHEHHIO Pa3IMYHBIX METOJIOB O3HAHNUS;

KommynunkaTuBHble Y'Y ]I 3a1aBaTh BOIPOCHI IO CYLIECTBY 00CYKIaeMOH TeMbI B XOZ€ J(Hajiora
W/WIN TUCKYCCHM, BBICKa3bIBaTh HIEH, (OPMYIHPOBATH CBOM IPEIJIOKEHHS OTHOCHTEIBHO
BBITIOJTHEHHUS! IPETIOKEHHOH 3a/1aunt

PeryasatuBnble YY]I camMOCTOATENBHO MJIAHUPOBATh M OCYLIECTBIATH CBOIO IO3HABATEJIBHYIO
JeATENbHOCTh, onpeneisis e€ Lead M 3aJadd, KOHTPOJIMPOBaTh M IO Mepe HeoOXOAMMOCTH
KOPPEKTHPOBaTh Mpe/laracMblii  aJlCOPUTM  JEHCTBHH IPHU  BBINOJIHEHUM Yy4eOHBIX U
HCCIIE/IOBATENIbCKUX 3a1a4, BbIOMpaTh Haubosee d(GPEKTHBHBIN CIOCO0 MX pelIeHHs ¢ y4ETOM
IIOJIy4eHHUs] HOBBIX 3HAHHH O BEIIECTBAX M XMMHYECKHX PEaKLHsX;

Conep:kanue y4e0HOr0 MaTepraja 1 https://resh.edu.ru/subject
1 AJIKaHBI: COCTaB U CTPOCHHE, TOMOJOrHYECKUil psix MeraH U dTaH — 1 PackpbiBaTh  CMBICT  M3ydaeMBbIX nonstuii | [lesson/6151/
OpocTeiiliine MpPEACTABUTENN AIKAHOB: (U3MYECKUE M XHUMHYECKHE (BBISBIIATH  UX  XapaKTepHble  NPU3HAKH),

CBOHCTBa (peakluu 3aMeIIeHHs U TOPEHUs), HaXOXAEHHE B IpPUPOIE,
MOJTy4eHUE U IPUMEHEHHE

YCTaHAaBIUBATh HMX B3aUMOCBSI3b, HCIIONB30BATh
COOTBETCTBYIOIME MOHATHA MPU  OMHUCAHUU
coCTaBa, CTPOEHUS u MIpeBpaleHUH
OpraHUYECKUX COCTUHEHUN

Hcnonp30BaTh XUMHYECKYIO  CUMBOIHKY JUIS
COCTaBJICHMSI MOJEKYISPHBIX U CTPYKTYPHBIX
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(pa3BépuyToii, COKpAaIEHHOH) bopmyn
OpTraHNYECKHX BEIIECTB

YcraHaBmuBaTh NPUHAUISKHOCTh BEIIECTB K
OIpeNeNnEéHHOMY KJIacCy YIJIEBOZOPOJOB IO
COCTaBy M CTPOCHHIO, Ha3bpIBaThb HUX IIO
CHCTEMAaTHYeCKOH HOMEHKJIAType; HPHUBOIUTH
TPUBHAIBHBIE Ha3BaHUI OTZIEJIBHBIX

HpCI{CTaBI/ITCIIeﬁ YrJi€eBoA0poa0B

HNuauBuayaabHble POEKThI
V3yueHne OMOMaKeToB.

Tema 2.2,
HenpeaenbHbie
YIJ1€BOIOPOABI:

aJIKeHbI, AJTKA/INEeHBI,
AJIKHHBI

JIMYHOCTHBIE Pe3yJIbTAThI: COOJIOJCHUS TPaBWII 0E30MacHOr0 OOpalleHHsl C BEelecTBaMH B
OBITY, TIOBCETHEBHOM XHU3HHU U B TPYIOBOU JESATENEHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
HHIIMBHAYaTEHOH TPaeKTOpUH 00pa3oBaHMs, Oyaymied mpodeccHy W peaan3aliy COOCTBEHHBIX
JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CHOCOOHOCTEH K XMMUH, HHTEPECOB H
oTpeOHOCTEH 00IIecTBa;

Io3naBarenbHbie YY/I: CTPOUTH JIOTHYECKHE pacCyKAeHNs (MHIYKTHBHEBIE, N€TyKTHBHBIE, 11O
AQHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH W IIPOTHBOPEUMS B pacCMaTPHBACMBIX SIBJICHHSX,
($opMyITMpoBaTH BHIBOIBI M 3aKJIIOYCHHS; NPHUMEHATh B INPOLECCEe IO3HAHUS HCIIOIb3yeMble B
XMMHUH CUMBOJHYECKHE (3HAKOBBIE) MOIENH, PeoOpa3oBBIBATE MOJENBHBIC NPEICTaBICHUS —
XMUMHUYECKUH 3HAaK (CHMBOI) dJIeMEHTa, XMMHUUecKast popMylia, ypaBHEHHE XUMHUYECKOH peakinu
MPU pelIeHHH Y4eOHBIX IT03HABATEIbHBIX M IIPAaKTHYECKHX 3a1ad, IPHMEHSITh Ha3BaHHBIC
MOZIENbHBIE TIPECTABICHHS UISl BBISBJICHUS XapaKTepPHBIX NPHU3HAKOB HM3yYaeMbBIX BEIECTB W
XUMHUYECKUX PEaKIHii;

KommynunkatuBaele YY/I: BbelcTynaTh ¢ Mpe3eHTaLUed pe3yabTaToOB I103HABATEILHON
JeATENbHOCTH, TIOy4E€HHBIX CAMOCTOSITENILHO MII COBMECTHO CO CBEPCTHHKAMH IPU BITIOJTHECHUH
XMMHYECKOTO 3KCIICPHMEHTA, IMPAKTHYECKOH paboThl 0 HCCIEJOBAHHMIO CBOWCTB M3ydaeMbIX
BEILECTB, pealu3alud y4eOHOro IpoekTa M (GOPMYIHPOBAaTh BBIBOABI 110 pe3yJbTaTaM
NPOBEJEHHBIX MCCIIEOBAaHUN IyTEM COIrNIACOBAHMA MO3WLMK B Xo#e OOCYXIEHHS U oOMeHa
MHEHUSMU

PeryasatuBnuble YVY]I: oCyLIeCTBIATH CaMOKOHTPOJNb CBOEH JESITEJbHOCTH HA OCHOBE
CaMOaHaJIMN3a U CAMOOLICHKH

Coneprxanue yueGHOro MaTepuaJia 3

https://resh.edu.ru/subject/I

1. AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUI psa DTWIEH U NPOIUIICH 1
— IpoCTeHINe NPEeCTaBUTENN AJKEHOB: (U3MYEcKne M XUMHYECKHE
CBOWCTBA (peakuuMM TUIPUPOBAHHUS, TaJOTCHHPOBAHUS, TI'HIPATALMH,
OKHUCJICHHS U MOJIMMEPHU3aLIUN), TIOTy4eHUE U IPUMEHEHHE

Auxanuensl byraauen-1,3 u merunOyraauen-1,3: crpoenue, BaxHenme
XUMHUYECKHEe  CBOWCTBa  (peakuus nonumepusanmu)  [lomydenue
CHHTETHYECKOr0 Kay4yKa M Pe3HHBI

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TI'OMOJIOIMYECKUH psil
AleTuieH — MpOCTEHIINK MPeACTaBUTENb ATKHHOB: COCTaB, CTPOCHUE,
¢bu3nuecke W XUMHYECKHE CBOWCTBAa (PEakUMH T'HIPHPOBAHMS,
raJoreHHpOBaHusl, THAPATALMH, TOPEHHS), TIOIyYEeHUE U PUMEHEHHE

IIpakTHyecKue 3aHATHS 2

OnpenensaTs BHIObI  XUMHYECKOH CBSI3U B
MOJIEKYJIaX YIJIEBOJIOPOAOB; XapaKTepH30BaTh
3aBHCHMOCTb PEaKIMOHHOM CIIOCOOHOCTH
YIIEBOAOPOIOB OT KPaTHOCTH KOBAJICHTHOM
CBA3M  XapakTepu30BaTh COCTaB, CTPOCHHUE,
NpUMeHeHne, (QU3MYecKue M XUMHYECKHe
CBOMCTBA, BaXHEWIIME CIIOCOOBI MONYYSHHUS
TUNUYHBIX NPENCTaBUTEICH PAa3IUYHBIX KIAaCCOB
YIIeBOAOpPONOB  (MeTaHa, 93TaHa, JTHIICHA,
arietuieHa, OyraaueHa-1,3, 6ensona)

CrnenoBaTh MpaBWiaM 0Oe€30MacHoi paboThl B
71a00paTOpHU TIPH HCHOJIb30BAHUM XHMHYECKOIT

esson/5412/
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[IpakTrdeckoe 3ansrue 2. [lomydeHne 3THICHA U H3y4E€HHE €TO CBOHCTB.
Brruncnenns mo ypaBHEHHIO XUMHIECKON peaknuy (Maccsl, 00bEMa,
KOJIM4ECTBA HCXOJHO- IO BELIECTBA WIN IPOAYKTa PEaKLUU 110
H3BECTHBIM Macce, 00bEMY, KOINIECTBY OTHOTO M3 UCXOJHBIX BEIIECTB
WY TIPOJTYKTOB PEAKIIHN)

MOCYABl ¥ O0OpYIOBaHWS, a TaKkXkKe IpaBriiaM
oOpalleHusi ¢ BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIMSMH TI0 BBHITIOTHEHUIO JIAOOPATOPHBIX
OITBITOB ¥ MPAKTHYECKUX PabOT MO MOIYYSHUIO U
M3YYEHUIO OPIraHUYECKHUX BEIIECTB
IlpeacraBnsts pe3yiabTaThl dKCIEpPUMEHTa B
(dopme 3amucH ypaBHEHUH COOTBETCTBYFOIIMX
peakuui U Jenarb BBIBOJABI HA UX OCHOBE

Tema 2.3
ApoMaTHyeckue
YIJ1IeBOAOP O bl

JIMYHOCTHBIE Pe3yJIbTaThI: CIOCOOHOCTH IIOHUMATh M IIPUHUMATh MOTHBEI, HAMEPEHUS, JIOTHKY
W apryMeHTHl JPYruX IpH aHaIW3e Pa3IMYHBIX BUJIOB YYEOHOH JIeATeIbHOCTH; IEHHOCTHOTO
OTHOUICHUS] K HCTOPUYECKOMY M HAy4yHOMY HACIEAUI0 OTEYECTBEHHOM XHMMHUM; T'OTOBHOCTH
OLIEHUBATh CBOE IIOBE/ICHHUE U IIOCTYIIKM CBOMX TOBAPHILEH C IO3ULIMI HPAaBCTBEHHBIX U IPABOBBIX
HOPM U OCO3HAHHE TTOCIEACTBHI ITHX ITOCTYIKOB; MTOHUMAHUS CIIEIMPUKH XUMHH KaKk HayKH,
oco3HaHMS €€ pomu B (OPMHPOBAHWM DAlMOHAIGHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH
LEJIOCTHOTO TIPE/CTaBICHHA 00 OKpYKAaloIleM MHpe KakK O €IMHCTBE NPUPOJBI U YEJIOBEKa, B
MO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEeIIeHHH TIPoOJIeM COXpaHEHHsS IPHPOTHOTO
paBHOBeCUs

Ilo3naBarteabHble Y'Y /I: HCIONB30BaTh NPU OCBOSHUH 3HAHUN IPUEMBI JIOTHYECKOTO MBIIUICHUS
— BBLIEJIATH XapaKTepHble IPU3HAKU NOHATUN U YCTAHABIMBATh MX B3aUMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIINE TIOHSTHSL JUII OOBSCHEHWS OTIEIBbHBIX (DAKTOB W SIBJICHWIA; BBIOMpPATh
OCHOBAHUSI U KPUTEPHHU JUIS KIIACCU(HUKAIMM BEUIECTB U XUMHUYECKUX PEaKIHil, yCTaHABINBATH
NIPUYMHHO-CJIEICTBEHHBIE CBA3H MEXKAY N3y4aeMbIMHU SIBIICHUSAMY;

Kommynnkatusable YY /I 3a1aBaTh BOIIPOCH 110 CYIIECTBY 00CYKJaeMOi TEMBI B XOJIe JIaiora
/WK  TUCKYCCHM, BBICKa3bIBaTh HIEH, (OPMYIHPOBAaTh CBOM MPEIJIOKEHHS OTHOCHTEIBHO
BBINOTHEHHUS NIPENIOKEHHOH 3a1a4n

PerynsituBabie YY /I caMOCTOSATENBHO MIAHUPOBATh U OCYIIECTBISTH CBOIO TO3HABATENIBHYIO
JeATENbHOCTb, Onpenensis e€ Lend M 3aJadd, KOHTPOJIMPOBaTh M IO Mepe HeoOXOAUMOCTH
KOPPEKTHPOBaTh MpEJIaracMblii  alropuT™M JEHCTBUA IIpU  BBINOJIHEHHH Y4eOHBIX U
HCCIIEIOBATENbCKUX 3a/1ad, BbIOMpaTh HanOosee 3(GQeKTuBHbI COCO0 MX pelIeHHs ¢ y4EToM
MOJTy4EHHs] HOBBIX 3HAHUH O BEIIECTBAX M XMMUUECKUX PEAKLUSIX;

Copepxanue yueOHOro MmaTepuajia 3

https://resh.edu.ru/subject/|

1 Apensl Ben3zour: cocras, cTpoeHue, GU3NUECKUE U XUMHYECKUE CBOWCTBA 1
(peakuy rajoreHUpOBaHUsS U HUTPOBAHUS), IONYYCHUE M NPUMEHEHHE
Tonyon: cocmas, cmpoenue, @usuveckue U XumMuueckue Cce0UCmMed
(peakyuu eanozenupo8anus U HUMPOBAHUS), NOTYHUEHUEe U NPUMEHEHUE
Tokcuunocts  apeHoB  ['eHeTwyeckass ~ CBsI3b  YIJIEBOAOPOIOB,
NPUHAJVISKAIMX K Pa3IMuHbIM KilaccaM

IIpakTHyecKue 3aHATHS 2

[Ipaxtuueckoe 3austue 3 CocraBieHne Ha3BaHUN OPraHUYECKUX
coenuHeHuit mo nomenkaarype IUPAC

BoisBiATE  reHETHYECKyro CBSI3b  MEXIY
YIJIEBOIOPOAAMH M TOATBEPXKIAaTh €€ HaJudue
YPaBHEHUSIMH COOTBETCTBYIOUIMX XUMHYECKUX
peakiuii ¢  HMCHOJIB30BAHUEM  CTPYKTYPHBIX

dopmysn

esson/4775/

Tema 2.4
IIpuponnbie
HCTOYHUKH

JIMYHOCTHBIE pPe3yabTATbI: AKTUBHOI'O HEMIPUATHS AEHCTBUH, NPUHOCAIIUX Bpe OKpYKarouien
NPUPOJTHOM cpelle, YMEHUsI MPOTHO3MPOBATh HEONAroNnpHUsTHBIE SKOJIOIMYECKHE MOCIEeICTBHS
NPEeNPUHAMAEMbIX JICHCTBUH M MNPEJOTBpAlaTh WX, HAIMYUS DPA3BUTOTO 3KOJIOIMYECKOIr0
MBIIUICHHS, 9KOJOTHYECKOH KYJIBTYpBI, ONbITA JAESTEIbHOCTH 3KOJIOIHYECKOi HAIPABICHHOCTH,
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YIJ1eBOAOPOIOB U HX
nepepadoTrka

YMEHHS PYKOBOACTBOBAThCS UMHU B I103HABATEIbHON, KOMMYHHUKaTHBHON U COLIUANIBHOM IIPAaKTUKE,
CrOCOOHOCTH ¥ YMEHUsI aKTUBHO NIPOTHBOCTOSATH MAEOJIOrun XeMohoouu;

Io3naBarenbubie YY/I: BinageTb OCHOBAMU METOIOB HAy4HOTO II03HAHMS BEILECTB H
XMMMYECKUX peakuui; (QopMylupoBaTh LEIM M 3aJaud  HUCCIENOBAHHsA, HCIOIb30BaTh
IIOCTABJICHHBIE M CAMOCTOSITENIBHO C(OPMYIUPOBAHHBIE BOIPOCHI B KayecTBE HHCTPYMEHTa
MIO3HAHUSI U OCHOBBI JUIsl (JOPMUPOBAHMS THIIOTE3bI 110 IPOBEPKE MPABUIBHOCTU BbICKA3bIBAEMBIX
CY)KJICHUH; BJIaJIeTh HAaBBIKAMH CAMOCTOSTENILHOTO IUIAHUPOBAHHSA U IPOBEICHUS Y4EHHYECKHX
9KCIEPUMEHTOB, COBEPILICHCTBOBATh yMEHMS HAONIONATh 33 XOIOM IIPOLECca, CAMOCTOSITEIIBHO
IIPOTHO3UPOBATh €ro pe3ynbraT, (OpMyIupoBaTbh OOOOIIEHHS M BBIBOIBI OTHOCHTEIBHO
JOCTOBEPHOCTH PE3YyNbTAaTOB HCCIIENOBAHNsA, COCTABIIATh OOOCHOBAHHBII OTYET O MPOZAEIaHHON
pabore; mpuoOperaTh OIBIT YYEHHYECKOH HCCIEIOBATENbCKOH U HPOEKTHOH JIeATeNbHOCTH,
MPOSIBIATH  CHIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIIBHOMY MOHMCKY METOIOB pEIICHHS
MPaKTUYECKUX 33124, IPUMEHEHHIO Pa3IMYHbIX METOJIOB MO3HAHUS;

KommynnkatusHablie Y'Y /I 3a1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKJaeMOIl TEMBI B XOJIe Jaiora
W/WIN JTUCKYCCHH, BBICKa3bIBaTh HJEH, (OPMYIHUPOBATH CBOU INPEITIONKEHHS OTHOCHTEIBHO
BBITIOJTHEHHUSI IPETIOKEHHOH 3a/1aunt

Peryasitupubie YY1 caMOCTOSTENIBHO IIAHUPOBATH M OCYIIECTBIIATH CBOK MO3HABATEIBHYIO
JeATENbHOCT, Ompeneisas e€ Lenu M 3alaud, KOHTPOIMPOBaTh M IO Mepe HeoOXOAMMOCTH
KOPPEeKTHPOBaTh MpEJIaracMblii  aliropuT™M AeHCTBUH TIpM  BBINOJHEHWH Y4eOHBIX M
HCCIIeIOBATENIbCKUX 3ajad, BbIOMpaTh HauOosee 3(GQeKTuBHbI COCO0 MX pelIeHHs ¢ y4EToM
TIOJTy4eHHUs] HOBBIX 3HAHHH O BEIIECTBAaX M XMMHYECKUX PEaKIUsIX;

Copepxxanue yueOHOro marepuajia 2

https://resh.edu.ru/subject/le

1. IIpupoaHbIe HCTOYHUKH YIIIEBOAOPOAOB [IpHpO/IHBIil Ta3 U MOMyTHbIC 1
Hedrsnbie ra3pl Hedth u €€ mpoucxoxaenne CrocoObl mepepaboTKu
He(TH: MeperoHKa, KPEeKUHT (TEPMHUYECKUH, KaTaTUTHIECKUiT), TMPOIN3
ITponyKTh! epepaboTKH HedTH, UX IPUMEHEHUE B IPOMBIIICHHOCTH U B
ObITy KaMeHHBIH yroib ¥ IPOAYKTHI €ro nepepadoTKH

IIpakTHyecKne 3aHATHSA 1

INpaktuueckoe 3anarne 4. O3HakoMyIeHHME C oOpa3liaMH ILIACTMAcC,
KaydyKOB M PpE3WHBI; MOJEIMPOBAaHHE MOJIEKYJ YIIEBOAOPOJIOB U
raJoreHONPOU3BOJHBIX

Hcnonp30BaTh  €CTECTBCHHO-HAYYHBIE METOJIBI
HO3HAHUS NpOBeJieHHE, HAOMIOICHHE M
OlHCaHue XMMHYECKOT0 9KCIEepUMEHTa
(;1abopaTopHbIe U MPaKTHIECKUe paboThI)
XapakTepu30BaTh UCTOYHUKHU YIIIEBOZLOPOIHOIO
ChIpbsi (He(Th, IPUPOIHBIH ra3, yrojib), CHOCOObI
UX NepepaboTKH U IIPaKTHYECKOe TPHUMEHEHHE
HOJTy4aeMbIX IIPOAYKTOB
IIpoBomuTh  BBIYMCIEHHS  TIO
XUMHYECKOU peaKkLul
CaMOCTOSITEIILHO IVIAHUPOBATH U OCYILIECTBIISATh
CBOIO IT03HABATENBHYIO JIEATEIbHOCTD;
NPUHUMATh aKTHBHOE Y4aCTUE B IPYIIIOBON
yueOHOMU IeSITeNbHOCTH

YPaBHEHUIO

sson/6148/

Paznen 3 Kucaoponcone

JKalMe OpraHnvdeCKue CoeAMHCHHUs 4

Tema 3.1
Cnuptsl. ®eHon

JIMYHOCTHBIE Pe3yJIbTAThI: COONIOACHUS IpaBUII OE30IaCHOrO OOpAIlEHUS C BELIECTBAMH B
OBITY, HOBCEJHEBHOM )XU3HU U B TPYAOBOH JNEATEIBHOCTH; TOTOBHOCTH K OCOZHAHHOMY BBIOOPY
HMHIMBUAYaIbHOH TpaeKTopur 00pa3oBaHus, Oyaymiei npodeccuu U peaan3ali COOCTBEHHBIX
KU3HEHHBIX IUIAHOB C Y4ETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XMMUH, MUHTEPECOB U
MoTpeOHOCTelH 00IIeCTBa;

IHo3naBarteabHble YY/: CTpOUTH JOTHUECKUE pacCykIeHUs (MHAYKTHBHBIC, ACIYKTHBHBIE, TIO
QHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH M TIPOTHMBOPEYMs B PACCMATPHBAEMBIX SIBICHUSX,
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(bopMynupoBaTh BBIBOABI M 3aKIIOUCHUS; INPUMEHATh B IPOLECCE IIO3HAHUSA HCIONb3yeMble B
XMMMHU CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, NPeoOpa3oBbIBATh MOJIENIbHbIE MPEICTABICHU —
XMMMYECKH 3HAK (CHMBOJ) JJIEMEHTa, XUMHUYecKas popMyia, ypaBHEHHE XUMUUYECKON peaKIuu
IpU pelleHuH y4eOHbIX MO3HABaTENBHBIX M MPAaKTHUECKHX 331ad, IPUMEHATh Ha3BaHHbIE
MOJZIECNBHBIE TPEJCTABICHHS ISl BBISABICHUS XapPaKTEPHBIX NPHU3HAKOB HM3y4aeMbIX BEILECTB H
XMMHUYECKUX PEAKIIUI;

Kommynunkatuaple YY/I: BbeICTYynaTe ¢ Ipe3eHTaLUEed pe3yabTaToOB I103HABATEJILHON
JEATENBHOCTH, MOITyYEHHBIX CAMOCTOATENBHO UIIM COBMECTHO CO CBEPCTHUKAMH TIPH BHITTOTTHEHNHT
XMMMYECKOTO 3KCIIEPHMEHTA, IMPAKTHYECKOH paboThl 0 HCCIEJOBAHHMIO CBOWCTB M3y4aeMbIX
BEILECTB, pealu3alud yueOHOro mpoekra M (OpMyITMpoOBaTH BBIBOABI 110 pPE3yJbTaTaM
MPOBEAEHHBIX MCCIIENOBAHUN ITyTEéM COIJIACOBAHUA IO3ULUHA B Xone oOCyxIeHHs U oOMeHa
MHEHUAMHI

PerynsiruBapie  YYJI: oCymIecTBIATE CaMOKOHTPOIb CBOEH JEATEIBHOCTH Ha OCHOBE
CaMOaHaJIM3a ¥ CAMOOLICHKH

Conepskanne y4e0HOr0 MaTepuasa 1 https://resh.edu.ru/subject/|
1. [peenbHbIE OMHOATOMHBIE CIUAPTHI METAHON M 3TaHON: CTPOEHHE, PackpbIBaTh  CMBICT  M3ydaeMBIX noHsTui | €sson/4769/
(bu3nYecKie 1 XUMUYECKHE CBONCTBA (PEaKIMHU C aKTHBHBIMH METaJJIAMH, (BBIABIATH WX  XapakTepHble  mpusHaku), | https://resh.edu.ru/subject/|

raJoreHOBOJIOPO/IaMH, TOpeHHe), MpuMeHeHHe BomjopoaHas CBS3b
JleiicTBHE METAaHOA M 3TaHOJIA Ha OPTaHH3M YeIOBeKa

MHOroaTOMHbIE CHHUPTBI JTHUIICHIJIMKONL W TJHIEPHH: CTPOCHHE,
(bu3HUecKie 1 XUMHUYECKHE CBOKWCTBA (B3aMMOJICHCTBUE CO HICIIOYHBIMU
MeTaJllIaMH, KaueCTBEHHAsI PeaKIisi Ha MHOTOATOMHbIE CITHUPTHI)
HefictBue Ha OpraHm3M dejoBeka IIpuMeHEHHE TIIHICpHHA U
STUJICHTJIUKOIIS

@enon CrpoeHne MoONeKynbl, (GU3NYECKHE M XUMHUYECKHE CBOKMCTBa
¢enona Tokcrmunocts enona [Ipumenenue genona

JeMoHcTpanust

TOpPEHHE CIUPTOB;

okuciieHue sradona okcuaom meau (11);

B3aHMOJIeHiCTBHE riuiepruHa ¢ ruapokcuaoM meau (11);

OKHCJICHHE aJIbJICTHI0B aMMUA4YHBIM PacTBOpoM okcra cepebpa (1)

u ruapokcuaom meau (11);

YCTaHABJIMUBATh HX B3aHMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIIUE TIOHSTHS TPU  ONHCAHUH
COCTaBa, CTPOCHHMS u MPEeBpAICHHI
OpraHMYeCKUX COCIMHEHHI

Hcnonp30BaTh XUMHYECKYI) CHMBOJHKY  JUIS
COCTaBJICHHS MOJEKYISPHBIX W CTPYKTYPHBIX
(pa3BépuyToii, COKpAaIIEHHOM) bopmyn
OpraHMYECKHUX BEILECTB

VcTaHaBIMBaTh MPHHAISKHOCTh BEIIECTB K
onpeseIEHHOMY KJIacCy 110 COCTaBY M CTPOCHHIO,

Ha3bIBaTh UX 10  CHUCTeMaTHYECKOH
HOMEHKJIaType; HNPUBOAUTH  TPHBUAIBHBIC
Ha3BaHUA

OTZIeIIbHBIX npeicTaBuTeNeit KUCIIOpO-
cozieprKalluX COeTMHEHUI

XapakTepu3oBaThb COCTaB, CTpOEHHE,
NpUMEHeHne, (QU3MYecKHe M XUMHYECKHe

CBOMCTBA, BAXKHEHIINE CIIOCOOBI  IOMYYCHHUS
TUIUYHBIX NPECTaBUTEICH PAa3IUYHBIX KIAaCCOB
KUCIIOPOACONEPKALINX COeINHEHUH (MeTaHona,

9TaHOJa, IJMLUepHHa, (eHona);  BBIABIATH
TEHEeTHYECKYI0  CBA3b  MEXIYy HHUMH U
HNOATBEPXKAAaTh €€  HaaudMe  ypaBHEHHSAMH

COOTBETCTBYIOLIIMX XHMHUYECKHX pEakmuid
HCIIOJIb30BaHUEM CTPYKTYPHBIX hopmyit

esson/5727/

Tema 3.2

JIMYHOCTHBIE pe3yJIbTaThbl: CIOCOOHOCTU OHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY
W apryMeHThl JPYTUX IpU aHAIN3€ PA3UYHbIX BUJIOB y4eOHOH IeATeIbHOCTH; IIEHHOCTHOI'O
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AJIbJeruabl.
KapGonoBsie
KHCJI0TEI. ClI03KHBIE

3¢ upbl

OTHOIIECHUSI K HCTOPUYECKOMY W HAYJYHOMY HACIEIUIO OTE€YECTBEHHOH XHWMHH; T'OTOBHOCTH
OLICHUBATh CBOE MTOBE/ICHNE M TIOCTYIKH CBOMX TOBAPHIIIEH C O3 HPABCTBEHHBIX M IIPABOBBIX
HOPM U OCO3HAHHUE IOCIEACTBHI 3THUX MOCTYIKOB; MOHUMAHUS CIEIMGUKA XUMHH KaK HayKH,
oco3HaHuSI €€ pomu B (OPMHPOBAHMM DAlMOHATIGHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHI
LIEJIOCTHOTO TIPEJICTaBIICHNST 00 OKpYXKAalolleM MHpe Kak O €JUHCTBE IPHPOJBI U YeIOBEKa, B
MO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTEH M pEeIIeHHH IIPoOJIeM COXpaHEHHsS! IPHPOIHOTO
paBHOBeCUS

Ilo3naBartenbnbie YY /I UCIONb30BaTh IPU OCBOCHUH 3HAHUN IPUEMBI JIOTHYECKOTO MBIIUICHUS
BEIJIEIISITh XapaKTepHbIE NPH3HAKU IMOHATHH W YCTaHABIMBAaTh MX B3aMMOCBS3b, HCIIONB30BAaTh
COOTBETCTBYIOIINE TIOHATHS JUII OOBSCHEHWS OTHEIBbHBIX (DAKTOB W SIBJIICHWIA; BBIOMpPAaTh
OCHOBAHUSI M KPUTEPHH JUIS KIACCU(HKAIIMM BEUIECTB U XUMUYECKUX PEaKIHil; yCTaHaBIUBAThH
TIPUYMHHO-CIIEACTBEHHBIE CBSI3M MEXIY U3ydaeMbIMU SIBICHUSIMH;

Kommynnkatusabie YY /I 3a1aBaTh BOIIPOCH 110 CYIIECTBY 00CYKJaeMOi TEMBI B XOJIe JIHajiora
W/WIM  TUCKYCCHH, BBICKAa3bIBaTh HAEH, (OPMYIHPOBATH CBOHM IPEIOKEHUS OTHOCHTEIHHO
BBITIOJIHEHUS TIPEUIOKEHHON 3a7auu

Peryastusnbie YY]JI caMOCTOATENBHO IIAaHUPOBAaTh U OCYLIECTBIATH CBOIO I03HABATEIbHYIO
JeATeNTbHOCTD, ONpeneNss e€ [eld W 33Jadd, KOHTPOJUPOBATh M IO Mepe HEOOXOJUMOCTH
KOPPEKTHPOBaTh Mpe/laracMbplii  aJTOPUTM  AEHCTBHH TpPH  BBHIOJHEHWH y4eOHBIX U
HCCIIe/IOBATENbCKUX 3aj1ad, BbIOMpaTh HanOosee 3(GQeKTuBHbI CHOCO0 MX pelIeHHs ¢ y4eToM
TIOTY4YEHHsI HOBBIX 3HAHUH O BEIIECTBaX M XUMUYECKUX PeaKIusiX;

Conepskanue y4e0HOr0 MaTepuaja 2 https://resh.edu.ru/subject/|
1. Anpneruasl W KeroHsl DOpMabACTHI, aueTanbAeruy: crpoeHue, | 1 XapakTepHu3oBarhb cocras, cTpoeHue, | esson/4776/

¢usudeckie W XUMHYECKHE CBOWCTBAa (pEaklMH OKHCICHHS H npuMeHenue, ¢usmueckme u  xumudeckue | https://resh.edu.ru/subject/l

BOCCTAHOBIICHUSI, KAYCCTBEHHBIC PEAKIIUN), TTOYICHHE U TIPUMEHECHUE CBOMCTBA, BaXXHEHIMe CIOCOObI TMOMydeHns | €sson/5952/

AueroH: crpoeHue, (u3NYECKHE U XHMHYECKHE CBOICTBa (peakiuu THIMYHBIX TPEACTABUTENCH PA3THYHBIX KIIACCOB

OKHCIICHHSI M BOCCTAQHOBJICHHMs), [MOJNy4CHHE W  [PHMCHEHHE. KHCIIOPOACOACPIKALLIUX COCMHCHUH

OXHOOCHOBHBIE TpeJe/bHbIE KapOOHOBBIC KHCIOTHI MypaBbuHas 1 (bopmarnbieruma, —aueTanbACTHAd,  YKCYCHOI

YKCYCHasi KHCJOTBI: CTpPOCHHE, (U3MUYECKHE U XHUMUUYECKHE CBOHCTBaA KHCIIOTBI, TJIIOKO3BI, Kpaxmana, LeJIoIOo3bl);

(cBoiicTBa, oOIIHE

JUISL KJTacca KUCJIOT, Peakuusi 3TepruuKannm), OIydeHue 1 IPUMECHCHUE
CreapuHOBasi ¥ OJEUHOBAas KUCIOTHI KaK IPEJCTABUTENH BBICHINX
KapOOHOBBIX KHCIIOT

MBpuia KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEe IeHCTBHE
CioxHble 3(QUpbl Kak INPOU3BOIHbIE KapOOHOBBIX kucnor ['muponus
cinoxublX  dpupoB Kupet T'maponuz xupoB IlpuMeHeHue >XUpPOB
Buonoruueckas pois >KUpoB

IIpakTHYecKHe 3aHATUS 1

[Ipaktuueckoe 3amsrue 5. V3ydeHue CBOMCTB pacTBopa YKCYyCHOU
KHCIIOTHI. BbIYMCIeHUs] 0 ypaBHEHHIO XMMHYECKOH peakUuuu (Macchl,
00bEMa, KOJIMYECTBA HMCXOIHO- I'O BEIIECTBA MM IPOLYKTa PEAKIMH 10
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OIHOIO M3 HCXOJHBIX BEILIECTB
WJIH TMPOIYKTOB PEAKLIUH)

OmnuchiBaTh COCTaB, XUMHYECKOE CTPOCHHE U
NPUMEHEHHE KUPOB,  XapaKTepu30BaTh  HX
3HaYEHHE 1151 )KU3HEEeATEIIbHOCTH OPraHU3MOB
Oco3HaBaTh ONACHOCTb BO3/EHCTBHUS Ha KUBbIE
OpPraHu3Mbl  ONIpPEIENEHHBIX  OPraHUYECKUX
BELIECTB W IIOACHATh Ha IpHUMEpax CHOCOObI
YMEHBLICHUS! U IPEJOTBPALECHHS UX BPEIHOr0
BO3/ICHCTBUS HA OpraHU3M YeJIoBeKa
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METOJBI
NO3HAaHUS — IpOBeAeHUE, HaONlloJIeHHe U
onMcaHue XMMHYECKOTO 9KCIEepPUMEHTa
(;1abopaTopHbIe U MPaKTHIECKUe paboThI)
CrnenoBaTh mpaBuiaM Oe30mMacHOi paboThl B
71a00paTOpHU TIPH HCHOJIb30BAHUM XHMHYECKOIl
nocyal ¥ 00OpYZOBaHHMS, a TAaKKe NPaBUIaM
o0pallleHUs. ¢ BEIIeCTBAMH B COOTBETCTBHU C
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MHCTPYKLMSMH  BBINIOJIHEHUSI  J1a6OpaTOpHBIX
OIBITOB M IPAKTHYECKUX PabOT IO MONYYCHHUIO
Y U3Y4YCHHIO OPTaHUYECKHX BELICCTB
TlpencraBiasTh pe3ynbTaTbl OKCICPHUMEHTa B
(dopMe 3amucH ypaBHEHHH COOTBETCTBYIOIIHMX
peakuuii W JenaTh BBIBOJBI HA KX OCHOBE
TIpoBOMMTh  BBIYMCIEHHS 110  YPABHECHHIO
XMMHYECKOI peakiun

CaMOCTOSITENIBHO IUIaHUPOBATH M OCYILECTBISITH
CBOIO HI03HABATEILHYIO JIESTEIbHOCTD;
NPUHUMATh AaKTHBHOE YyYacTHE B TPYIIOBOH
y4eOHOH JIesITeNEHOCTH

Tema 3.3.
YriaeBoanl

JIMYHOCTHBIE Pe3yIbTATHI: AKTUBHOIO HENPHATHS JEUCTBUI, MPHHOCIIIMX BpeJ OKpYyXalomieit
MIPUPOJHON cpeJie, YMEHHUsI IPOTHO3MPOBATh HEONAroNnpUsTHBIE 3KOIOIMYECKHE MOCIEeICTBHS
MIPEANIPUHAMAEMBIX AEHCTBHH W TPENOTBpAllaTh HX; HAIWYHS PA3BUTOrO 3KOJOTMYECKOTO
MBIIUICHHS, SKOJIOTHYECKOH KYIbTYpBI, ONbITA AEATEIBHOCTH 3KOJIOIMYECKOil HAaIpaBIEHHOCTH,
YMEHUSI PYKOBOJICTBOBAThCSI UMM B TI03HABATENILHOH, KOMMYHHUKAaTHBHON M COIMAITBHON NPaKTHKE,
CIIOCOOHOCTH ¥ YMEHUSI aKTUBHO NPOTHBOCTOSTH MAEOJIOrUH XeMo(hoOuy;

IlosnaBarenbHpie YVY/I: BnajgeTh OCHOBaMH METOAOB HAYYHOTO TIO3HAHMS BEHIECTB M
XMMHMYECKUX peakuuil; (GopMylHpoBaTh LEIM M 3aJaud  HCCIEIOBAHMSA, HCIOIb30BaTh
MIOCTABJICHHBIC M CAMOCTOSITENIBHO C(OPMYIHPOBAHHBIE BOMPOCHI B KayecTBE HHCTPYMEHTa
TIO3HAHUSI 1 OCHOBBI JUTS ()OPMHUPOBAHMS THITOTE3HI 110 MTPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHUH; BIIaJIeTh HAaBBIKAMH CaMOCTOSITENILHOTO IUIAHUPOBAHHSA M TPOBE/ICHUS Y4EHHUCCKHX
9KCIEPUMEHTOB, COBEPLICHCTBOBaTh yMEHMS HAONIONATh 33 XOIOM IIPOLECcca, CAMOCTOSTEIBHO
NIPOTHO3MPOBATh €ro pe3yiabraT, (OpMyIMpoBaTh OOOOIIEHHS ¥ BBIBOIBI OTHOCHTEIBHO
JOCTOBEPHOCTH PE3YNIbTAaTOB HCCIIEI0BAHNs, COCTABIATh OOOCHOBAHHBII OTYET O MpPOAEIAHHON
pabore; HpHOOPETaTh ONBIT YYCHHUYECKOHW HCCIICOBATEIbCKOH M IPOSKTHOHW JEATENbHOCTH,
NPOSIBIATH  CIIOCOOHOCTP M TOTOBHOCTb K CaMOCTOSTEIBHOMY ITOMCKY METOJOB PEIICHUS
MPaKTHYECKUX 3a/1a4, IPUMCHEHHIO Pa3IM4HBIX METOJIOB O3HAHNUS;

KommynnkatusHble YY /I 3a1aBaTh BOIPOCHI 110 CYIIECTBY 00CYK/JaeMOil TEMbI B XOJIe [[aiora
W/WIK JTUCKYCCHH, BBICKA3bIBaTh HIEH, (OPMYIHPOBATH CBOU IPEIJIOKEHHS OTHOCHTEIBHO
BBITIOJTHEHHUSI IPEIOKEHHOH 3a/1auut

PeryasatuBnble YY]I caMOoCTOATENBHO MIAHUPOBATh M OCYLIECTBIATH CBOIO IO3HABATEJIBHYIO
NeATENbHOCTh, onpenersds e€ Lenu M 3aJadd, KOHTPOJIMPOBaTh M MO Mepe HeoOXOAUMOCTH
KOPPEKTHPOBaTh MpE/IaracMblii  aJTOPUTM  ACHCTBHH TPHU  BBIMOJIHEHUH y4eOHBIX U
HCCIIEIOBATENIbCKUX 3a1a4, BbIOMpaTh Hanbonee d(GPEKTHBHBIN COCO0 MX pelIieHHs ¢ y4ETOM
IIOJIy4eHHUs] HOBBIX 3HAHMH O BELIECTBAX M XMMHYECKUX PEaKIHsIX;

Cojepxanue yueOHOro MmaTepuajia 1

https://resh.edu.ru/subject/I

1. VraeBodpl: cocTaB, KiacCU(pHKAIMs yriaeBomoB (MOHO-, M- |
nonucaxapupl) ['roKo3a — MpocTelinid MOHOCAXapua: OCOOCHHOCTH
CTPOCHMS ~ MONEKYyIbl, (Qu3u4yeckue M  XUMHYECKHE  CBOKCTBa
(B3anmopieiicteue ¢ ruapokcuaom mend (I), oxkucieHwe amMMHaYHBIM
pactBopoM okcuma cepedpa (l), BoccTaHOBIIEeHHE, OPOXKEHUE TITIOKO3bI),

OnucelBaTh COCTaB, XUMHUYECKOE CTPOCHHE H
NPUMEHEHHE JKUPOB, XapaKTepu3oBaTb  HX
3HAUYEHME JUIS KU3HEIEATEIbHOCTH OPraHU3MOB

Oco3HaBaTh ONACHOCTh BO3/EHCTBHS Ha KUBbIC
OpPraHM3Mbl  ONpPEIEIEHHBIX  OPTraHUYECKHX
BEIIECTB U TMOSICHATh Ha TPUMEpax CHOCOOBI

esson/6150/
https://resh.edu.ru/subject/I
esson/5413/
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HaxOXXJEHHe B IPHPOJIE, IPUMEHEHNE, Onoornieckas poiab PoTocuaTes
DpyKTO3a KaK U30Mep IIIIOKO3bI

Caxapo3a — THpeJCTaBUTENb AWUCAXAPUAOB, THUAPOIH3, HAXOXKICHHE B
MIPUPOJIE U IPUMECHEHUE.

Kpaxmai u nemutionoza kak HpupoaHble moauMepsl CTpoeHne Kpaxmaa
1 neIutono3bl Gusnyeckie 1 XUMIYecKHe CBOMCTBA KpaxMaia (THAPOIIH3,
Ka4eCTBEHHAs PEaKIHs ¢ HOIOM)

JemMoncTpanus:

B3aumojeiicTBre kpaxmaia ¢ HOAOM

YMCHBIICHUA W IPCAOTBPAICHHUA HX BPCIHOI'O
BO3Z[eI71CTBPISI Ha OpraHusMm 4€JIOBCKa

HNHamBuIya bHbIE POEKTHI

Pe3unoBoe siino.

N3yueHue oTneyaTkoB NajibLEB.

Kpaxman B nponykrax MUTaHus
N3yuenue nnecenn

M3roroBneHue Kpacok.

W3zydenne mokonana

KoncrpyrpoBanue Moneky.
HccnenoBanue MonoKa B JOMAIIHUX YCIOBUSX.
BnusiHue riroteHa Ha OpraHu3M 4enoBeKa
HUccnenoBanrie aHTHONOTHKOB.
OnpeneneHue kadecTBa Ména

BunustHue 3yOHOI MacThl Ha SMaib 3y00B.
HccnenoBanue HpIOTOHOBCKOM JKUAKOCTH.

Paznen 4. A30Tc0;1ep>l<aume OpPraHuvYeCKue COCAMHCHUS 1

Tema 4.1. AMUHBI.
AMMHOKHCJIOTBI.
Beaxu

JIMYHOCTHBIE Pe3yJbTAThI: CIIOCOOHOCTH IIOHUMATh U IIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY
U apryMeHThl APYrHX HPH aHAIN3E Pa3IMYHBIX BUJIOB YYEOHOH JEATENbHOCTH; LIEHHOCTHOIO
OTHOILIEHUS] K HCTOPUYECKOMY U HAYYHOMY HACIEIUI0 OTEYECTBEHHOW XHMMHM; T'OTOBHOCTHU
OLIEHUBATh CBOE MOBE/ICHNE U MOCTYIKH CBOMX TOBAPHILEH C TO3MIMIA HPAaBCTBEHHBIX M IPABOBBIX
HOPM M OCO3HAHME TIOCJIC/ICTBUI 3THX IIOCTYIIKOB; HOHUMAaHUS CEUMDUKH XUMHH KaK HayKd,
oco3HaHust €€ ponu B (OPMHUPOBAHMM PALMOHAIBHOIO HAY4YHOTO MBILUICHHS, CO3JaHHU
LEJIOCTHOTO TPE/CTaBICHU 00 OKpY)KalolleM MHpE KakK O €AMHCTBE IPUPOJBI U YeIOBEKa, B
NO3HAHUM IIPUPOJHBIX 3aKOHOMEPHOCTEH W pEeIIeHHH NPOOJIEeM COXPAHEHHs IIPUPOAHOrO
paBHOBeCHs

Ilo3naBarteabHble YY/I: ncnons30BaTh NpH OCBOSHUU 3HAHUN TPUEMBI JIOTHUYECKOTO MBILUICHUS
BBIJIEISITh XapaKTepHble NMPU3HAKU MOHITUM M YCTaHABIMBATh MX B3aUMOCBS3b, UCIIONB30BaTh
COOTBETCTBYIOILIME TOHATHS JUIi OOBSACHEHHMS OTHENbHBIX (AaKTOB W SIBJICHUH; BbIOMpATh
OCHOBAHUS U KPUTEPHH UL KIACCHM(UKALMK BELIECTB M XUMHUYECKUX PEAKLMl; yCTaHABIUBATh
MIPUYMHHO-CIIEACTBEHHbIE CBA3U MEXIY U3y4aeMbIMHU SIBICHUAMU;

KommynnkatusHble YY /I 3a1aBaTh BOIPOCHI 110 CYIIECTBY 00CYX/JaeMOil TEMbI B XOJIe [Haiora
W/WIK JTUCKYCCHH, BBICKA3bIBaTh HIeH, (OPMYIHUPOBATH CBOU IPEIJIOKEHHS OTHOCHTEIBHO
BBINOTHEHHUS NIPEATOXKEHHOM 3a1a4n

PerynsatuBabie YY/I caMOCTOATENBHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO MO3HABATEIBHYIO
JEeATeNIbHOCTh, OMpefessis €€ LeNd M 3aJaud, KOHTPOIUPOBaTh M IO Mepe HEoOXOJUMOCTH
KOPPEKTHPOBaTh Mpe/IaraeMblii  aJTOpUTM AEHCTBUH TpHU  BBINOJNHEHUH y4eOHBIX U
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HCCIIEIOBATENIECKUX 3aj1ad, BEIOMpaTh Hambonee 3(h(EeKTUBHBIA CIOCO0 MX pEIICHUs C yI&ToM
TIOJTYYIEHNs] HOBBIX 3HAHUH O BEIIECTBAX M XMMHUECKIX PEaKINsX;

Conepsxanue yueGHOr0 MaTepuaJia 1

AmuHBL. MeTWIaMUH W aHWIHMH: CO- CTaB, CTPOCHHE, (pH3HYecKue u
XHUMHYECKUE CBOWCTBA (TOPEHHUE, B3aNMOJICHCTBUE C BOJIOM U KACIOTaMH).
AMMHOKHCIIOTHI KaK aM()OTepHBIC OPraHUYECKHE COeTMHEHIS Dr3nIecKkre
M XHMHUYECKHE CBOIMCTBA aAMHHOKUCIOT (Ha TIpUMepe TJIMIUHA)
Bbuonornyeckoe 3HaueHNE aMHUHOKHCIIOT

TlenTraer

Benku kak npupoaHbIE BBICOKOMOJIEKYINIsIpHBIE coeiuHeHus: [lepBuuHasi,
BTOpHYHASI ¥ TPETHYHASI CTPYKTYpa O0eNKoB XUMHYECKHe CBOHCTBA OEIIKOB:
THIPONN3, ICHATypaIysl, KadYeCTBEHHbIE PeaKI[UN Ha OeJIKH
JemoncTpanun

JICHaTypars OEKOB TP HarpeBaHWM; IIBETHBIE PEaKINH OENKOB

PackppiBaTh CMBICI  H3y4aeMBbIX TTOHSITHI
(BBISIBIISIT WX~ XapaKTepHble  IPHU3HAKH),
YCTaHABIIUBATh MX B3aHMOCBS3b, HCIIOIB30BaTh
COOTBETCTBYIOIIHE TMOHATHS TIPH  OIKUCAHHU
COCTaBa, CTPOEHUSI u MpeBpaIeH i
OpraHUYECKUX COEIMHEHUI

Wcrnonb30BaTh  XUMHYECKYI) CHMBOJIUKY JIJISt
COCTABJICHHS MOJICKYISPHBIX W CTPYKTYPHBIX
(pa3BépHyToOii, COKpAaNIEHHOH) bopmyn
OpraHUYECKHUX BEIIECTB

Omnpenenste  NPUHAUIEKHOCTh  BEIIECTB K
onpeIeNl€éHHOMY KJIAcCy TI0 COCTaBY M CTPOCHHIO,
Ha3bIBaTh HX o CHCTEMaTHYECKON
HOMEHKIIaType; MPUBOIUTD TPUBHAIbHBIE
Ha3BaHUSI OT/JCITBHBIX MPECTABUTENCH
XapakTepu3oBaTh cocTas, CTpOCHHE,
NpUMEHEeHHe, (U3HYeCKHE M XHMHUYECKHe
CBOWCTBA, BaKHEHIHE CIOCOOBI  MOMYYCHHS
THUIMUYHBIX [PEACTABHTENCH a30TCOMEepIKALINX
coeuHeHUi (rmiHa W OenkoB) [loscHATH Ha
npuMepax 3HadeHHe OCJKOB [UIsi OpraHu3Ma
4eJIoBeKa

Hcnonp30BaTh  €CTECTBEHHO-HAYYHBIE METOIbI
MO3HaHUS —  HAONIOJaTh M ONHUCHIBAaTh
JIEMOHCTPAIIMOHHBIH SKCIIEPUMEHT
CaMOCTOSITENBHO TUIaHHPOBATh M OCYILICCTBISATH
CBOIO MO3HABATEIbHYIO JeATEeNIbHOCTD;
NPUHAMATh aKTHBHOE Y4JacTHe B TIPYIIIOBOU
yueOHOM JIesITeNbHOCTH

https://resh.edu.ru/subject/|
esson/4743/
https://resh.edu.ru/subject/|
esson/6296/
https://resh.edu.ru/subject/|
esson/5452/

Pazpei. 5. BoicokoMoJieKY/IsIpHbIE COeIMHEHHUsI 1

Tema 5.1
Ilnacrmaccel.
Kayuyxu. BosiokHa

JIuYHOCTHBIE Pe3yJIbTaThl: COONIOACHUS IpaBHJI OE30IIaCHOrO OOpAalleHUs C BEIECTBAMH B
OBITY, OBCEJHEBHOM )KU3HU U B TPYHOBOH JEATEIBHOCTH; TOTOBHOCTH K OCO3HAHHOMY BbIOOPY
HMHIMBUAYaIbHOH TpaeKTopun 00pa3oBaHus, Oyaymiei npodeccHu U peaan3ali COOCTBEHHBIX
KU3HEHHBIX IUIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CHOCOOHOCTEH K XUMHHM, UHTEPECOB U
MoTpedHOCTelH 001IeCTBa;

Ilo3naBartesabHble YY/: CTpOUTH JOrHUECKUE pacCyKIeHUs (MHAYKTHBHBIC, A€AYKTUBHBIE, TIO
QHAJIOTUM), BBISABIATH 3aKOHOMEPHOCTH M IIPOTHMBOPEYUS B PACCMATPHBAEMBIX SBIICHUSX,
(bopMynupoBaTh BBIBOJbI M 3aKJIIOYCHUS; IPUMEHATh B IPOLECCE HO3HAHUS HCHOJIb3YyeMble B
XMMHHU CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, NMPeoOpa3oBbIBaTh MOJENIBHBIC MPEICTABICHU —
XMMMYECKHH 3HaK (CHMBOJ) 3JIEMEHTa, XUMHUYeckast popMyina, ypaBHEHHE XUMHUYECKOH PEeaKIUK
IpY pelICHWH y4eOHBIX IO3HABATENIbHBIX M TNPAKTHUECKHX 3aj1ad, NPUMEHATh Ha3BaHHbIC
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MOJICJIbHBIC IPEICTABICHUSA Ul BBIABICHUS XapPAaKTEPHBIX IPU3HAKOB U3Y4aeMbIX BEILECTB U
XUMUYECKUX PEaKIH;

Kommynukarupaple YY/I: BbeICTYyHaTh ¢ Mpe3CHTaLUEH pe3yabTaTOB I103HABATEIILHON
JESTEIBHOCTH, IIOJIy4EHHBIX CAMOCTOSATENILHO WIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJHEHUH
XHMHYECKOTO OSKCIIEPUMEHTa, MPAaKTHYECKOH pabOoTHl 110 HCCIIEIOBAHHUIO CBOWCTB HM3ydaeMBIX
BEIIECTB, pealn3aluy y4eOHOro TmpoekTa W (opMyIHpoBaTh BBIBOABI IO pPe3ylIbTaTaM
NIPOBEAEHHBIX HCCIIEOBAHUN ITyTEM COIJIACOBAHMS IO3MLMH B XOie OOCY)XKIEHHS M OoOMeHa
MHEHUAMU

Peryastusubie YVY]I: OCyLIECTBIATH CaMOKOHTPONb CBOEH JESITEJBHOCTH HA OCHOBE
CaMOaHaJIM3a ¥ CAMOOLICHKH

Copepxxanue yueOHOro npeamera 1

1. OCHOBHBIC ~ MOHATHS XHMHH  BBICOKOMOJICKYJISIPDHBIX — COCAMHEHHIA: Birazgers H3y4aeMbIMU xumudeckumu | https://resh.edu.ru/subject/less
MOHOMEp, MOJIMMEpP, CTPYKTYpPHOE 3BEHO, CTENEHb IOIMMEpHU3alnH, MOHATHSIMH: PacKpbhIBaTh CMBICT H3ydaeMbIX | 0n/6095/
cpenHsisi  MONieKydaspHas ~— Macca  OCHOBHbIE  METOABI  CHHTE3a NOHATHA M TPUMEHSTh OSTH moHsATUs mpu | https:/resh.edu.ru/subject/less
BBICOKOM OJIEKYJISIPHBIX COeNMHEHWH  —  TMoiMMepH3anmusi U OIFICAaHNHT cocraBa " crpoenust | 0n/6152/
TTOJIMKOHICHCALTUST BBICOKOMOJICKYJISIDHBIX OpraHMYECKHX Belnects, | https:/resh.edu.ru/subject/less
[Tmactmaccel  (MONMMATWIIEH,  TOJNWINPONWIEH,  MTOJTUBUHWIXJIOPHI, JUTst OOBSICHEHHSI OTJIENTBHBIX ()aKTOB U SIBIICHUH on/4777/
TMOJTUCTUPOIT). Hcnons30BaTh XUMHYECKYH0 CHMBOJMKY Juist | https://resh.edu.ru/subject/less
HarypanbHblii W CHHTeTHYeCKHe  Kaydyykd  (OyTaJMCHOBBIH, COCTaBJICHHS CTPYKTYPHBIX (OpMyN Bemiects u | 0n/4823/

XJIOPOIIPEHOBBI W M30NpPEHOBBIN). BollokHa: HaTypanbHbIE (XJIOIOK,

mepcThb, INENK), WCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BHCKO3a),
CHHTETHYEeCKHe (KalpoH | JIABCaH)
JlemoHcTpanus

O3HaKOMJICHUE C 06p3.3L[aMI/I NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH,
Tu1acTMace, Kay4yKoB

YpaBHEHUH  peakimit
TOJTUKOH/ICHCALIUH

TnoJimmMepusalinu nu

I/IHZIHBHZIyaJII)Hble MPOEKTbI
HpO@KT H3roTOBJICHUS JIU3YHA

Pa3znen 6. TeopeTnueckue 0CHOBbI XUMHH 9

Tema 6.1. CTpoenne
aTOMOB.
epuonnyeckmii
3aKOH U
Ilepuonnyeckas
cHCTeMa XHMHYECKUX
ajemenToB /1. U.
MenpeneeBa

JIMYHOCTHBIE Pe3yJbTAThI: CIIOCOOHOCTH TIOHUMATh U IIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY
U apryMeHThl APYrHX HPH aHAIW3E Pa3IMYHBIX BUJIOB YYEOHOH JEATENbHOCTH; LIEHHOCTHOIO
OTHOLICHUSI K HMCTOPUYECKOMY M HAyYHOMY HACIEIMIO OTE€YECTBEHHOM XHMHH; I'OTOBHOCTU
OLICHUBATh CBOE IOBEJICHHE U IIOCTYIIKM CBOMX TOBAPUILEH C IIO3ULIUH HPaBCTBEHHBIX U IIPABOBBIX
HOPM M OCO3HAHME TIOCJIC/ICTBUI 3THX IIOCTYIIKOB; HOHUMAHUS CHEUM(DUKH XUMHH KakK HayKd,
oco3HaHust €€ ponu B (OPMHUPOBAHMM PALMOHAIBHOIO HAay4YHOTO MBIIUICHUS, CO3JaHUH
LIEJIOCTHOTO TIPE/CTaBICHH 00 OKpYXalolleM MHpe KakK O €IMHCTBE IPUPOJIBI U YEJIOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH W peIIeHUH NpoOJIeM COXPAHEHHs IIPUPOAHOrO
paBHOBECHS

IHo3naBarteabHbie YY/I: nCnons30BaTh NPH OCBOSHUH 3HAHUN TPHUEMBI JIOTHYECKOTO MBIIIIEHUS
BBIJICJISATH XapaKTepHbIC NMPU3HAKKM TOHATHH M YCTaHABIMBATH UX B3aUMOCBS3b, HCIOIb30BATh
COOTBETCTBYIOILIME TOHATHS JUIi OOBSACHEHHMS OTHENbHBIX (aKTOB U SIBJICHUH; BBIOMpATh
OCHOBAHUSL U KPUTEPHH UL KIACCHM(HUKAIMKM BELIECTB M XUMHUYECKUX PEAKLMl; yCTaHABIUBATh
MPUYMHHO-CIIE/ICTBEHHBIE CBSI3H MYy H3y4aeMbIMH SIBJICHHSIMU,

29



https://resh.edu.ru/subject/lesson/6095/
https://resh.edu.ru/subject/lesson/6095/
https://resh.edu.ru/subject/lesson/6152/
https://resh.edu.ru/subject/lesson/6152/
https://resh.edu.ru/subject/lesson/4777/
https://resh.edu.ru/subject/lesson/4777/
https://resh.edu.ru/subject/lesson/4823/
https://resh.edu.ru/subject/lesson/4823/

KommynnkatusHble Y'Y /I 3a1aBaTh BOIIPOCH! 110 CYIIECTBY 00CYKJaeMOil TEMBI B XOJI€ JIHaIora
W/WIN UCKYCCHH, BBICKAa3bIBaTh HAEH, (OPMYIHPOBATH CBOHM IPEAJIOKEHUS OTHOCHTEIHHO
BBITIOJTHEHHMS TIPEUTOKEHHOH 3a1a4n

Peryasatusnble YY ]I caMOCTOATENBHO IIAHUPOBATh U OCYLICCTBIATH CBOX II03HABATEIIBHYIO
JeATeNbHOCTb, OHpeneisas e€ Leld M 3aJadd, KOHTPOJIMPOBaTh M IO Mepe HeoOXOAMMOCTU
KOPPEKTHPOBaTh MpelaracéMblii  QJITOPUTM AEHCTBHH IpH  BBINIOJHEHWH yJ4eOHBIX U
HCCIIEIOBATENILCKUX 3a/ad, BEIOMpaTh Hambosee 3(h(EKTUBHBIH CIOCO0 MX pEIICHUs C yIETOM
I10J1y4€HHsI HOBBIX 3HAHUH O BELIECTBAX M XUMHUYECKUX PEAKLUSX;

Conep:kanne yueOHOr0 MaTepuaJia 1

1 XuMmuueckuil anmeMeHT AToM  Slapo aroma, M30TONBL. DJEKTPOHHAsS
00oo4uKka JHepreTHdeckiue ypoBHH, ITOIYPOBHH ATOMHBIE opOuTamm, S-,
p-, d-amementsl OCOOCHHOCTH  paClpefeNieHHs  3JICKTPOHOB MO
opOHTAIIM B aroMax 3JCMEHTOB TIEPBBIX YETHIPEX  TEPUOIOB
OneKTpoHHas KOHQUTrypalys aTOMOB
Ilepuognueckuii 3akoH u Ilepuoandeckas
2JICMEHTOB

Jd U MenneneeBa Casi3b nepuoauueckoro 3akoHa u Ilepuoanyeckoi
cucreMbl XxuUMuueckux aieMeHtoB J[ I MenzeneeBa ¢ coBpeMEHHOH
TEOpHEeH CTPOCHUS aTOMOB 3aKOHOMEPHOCTH W3MEHEHHs CBOWCTB
XHUMHYECKUX JJIEMEHTOB M 00pa3yeMbIX WMH MPOCTBIX W CIOKHBIX
BEIIECTB I10 TPYyNIaM U MeprojaM 3HaueHHe NepHOJUIECKOro 3aKkoHa B
pa3BUTHH HAyKU

JlemoncTpanun

Buppr Tabnun «[lepuonmyeckast cucteMa XUMU4Yeckux snemeHToB J[ 1
MemnneneeBa»

cucreMa XHUMHYCCKHX

MIOHATHH
TIPU3HAKH),

PackppiBaTb  CMBICT ~ HM3y4aeMbIX
(BBISBIATE  HMX  XapakTepHEIE
YCTaHaBIIUBATH UX B3aHMOCBSI3b
PackpsiBath cmblci nepuonuueckoro 3akosa J| U
MenneneeBa U JIEMOHCTPHPOBATH ero
CHCTEMATH3UPYIONIYI0,  OOBSICHUTENBHYI0O U
MPOTHOCTHYECKYIO (pyHKIHN

XapakTepu3oBaTh JEKTPOHHOE CTPOSHHE aTOMOB

XAMHYECKUX  OJJeMeHTOB 1—4  mepHomos,
UCIIONB3Ys TTIOHATHS
«s-, p-, d-a1eKTpOHHBIE opouTaIm»,

«QHEPreTUYECKUE YPOBHM»
OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHSI CBOHCTB
XAMHMYECKHX DJIEMEHTOB M UX COEIMHEHHH IIO
neprogaM

u rpymmnam Iepuomuueckoit CHUCTEMBI
xumudeckux saementoB [ 1 MenzaeneeBa

https://resh.edu.ru/subject/less
on/5581/
https://resh.edu.ru/subject/less
on/5911/

Tema . CTpoenne
BellecTBa.
MHoroo0pa3ue
BellecTB

JIMYHOCTHBIE Pe3y/IbTAThI: aKTUBHOTO HENPUSTHS NEHCTBUH, NPUHOCIAIINX BPEJ OKPY)KaroIleH
NIPUPOJTHON cpelle, YMEHUsI MPOrHO3MPOBaTh HEONAromnpUATHBIE SKOJIOIMYECKHE IOCIEACTBHS
NPENIPUHUMAEMbIX JICHCTBUH M MNPEJOTBpAalaTh WX, HAJIMYUS PA3BUTOTO 3KOJIOIMYECKOr0
MBIIUICHHS, SKOJOTHYECKOH KYJIbTYpHI, OIbITA JAEATEIBHOCTH 3KOJIOIHYECKOi HAIPAaBIEHHOCTH,
YMEHHS PYKOBOACTBOBAThCS HMHU B [I03HABATEIbHON, KOMMYHHKATHBHON M COLIMAIIbHOM MTPAKTHKE,
CIOCOOHOCTH M YMEHHS aKTHBHO TIPOTHBOCTOSATH UACONOrHU XeModoouu;

IlosnaBarenbHble YVYJ/I: BrageTh OCHOBaMH METOAOB HAyYHOTO TIIO3HAHMS BELIECTB U
XMMMYECKUX peakuuid; (GopMylHpoBaTh UMM U 33Ja4dl  UCCIEIOBAHUSA, HCIONb30BaTh
IIOCTABJICHHBIC M CaMOCTOSITENIbHO C(HOPMYIMPOBaHHBIE BOIPOCHl B KaueCTBE WHCTPYMEHTA
MIO3HAHUS U OCHOBBI JUIsl POPMUPOBAHMS THIIOTE3bI 110 IPOBEPKE MPABHIBHOCTU BBICKAa3bIBAEMBIX
CY)KIICHUH; BJIaJICTh HAaBBIKAMHM CAMOCTOSTENILHOTO IUIAHUPOBAHUS M IPOBEACHUS YIEHHYECKUX
9KCIEPUMEHTOB, COBEPLICHCTBOBATh yMEHMS HAONIONATh 32 XOIOM IIPOLecca, CaMOCTOSTENBHO
IIPOTHO3MPOBATh €ro pe3ynabraT, (OpMyIUpoBaTh OOOOIIEHHS ¥ BBIBOIBI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HMCCIIEIOBAHHs, COCTABIATh OOOCHOBAHHBIH OTYET O IPOJENIAaHHOM
pabote; mpHOOpeTaTh OMBIT YYCHHYECKOW HCCIACIOBATENbCKOW M MPOSKTHOM [EATeIbHOCTH,
NPOSIBIIATH  CIIOCOOHOCTP M TOTOBHOCTb K CAaMOCTOSITENFHOMY ITOMCKY METOJOB PEIICHHS
MPaKTHYECKHX 3a/1a4, IPUMEHEHHIO Pa3IM4HbIX METOJIOB O3HAHUS;
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KommynnkatusHble Y'Y /I 3a1aBaTh BOIIPOCH! 110 CYIIECTBY 00CYKJaeMOil TEMBI B XOJI€ JIHaIora
W/WIN UCKYCCHH, BBICKAa3bIBaTh HAEH, (OPMYIHPOBATH CBOHM IPEAJIOKEHUS OTHOCHTEIHHO
BBITIOJTHEHHMS TIPEUTOKEHHOH 3a1a4n

Peryasatusnbie YY]JI caMOCTOATENBHO IIAHUPOBATh U OCYLICCTBIATH CBOX II03HABATEIIBHYIO
JeATENbHOCT, OIpenerss e€ Lenu M 3aladd, KOHTPOIMPOBaTb M MO Mepe HeoOXOAUMOCTU
KOPPEKTHPOBaTh MpelaracéMblii  QJITOPUTM AEHCTBHH IpH  BBINIOJHEHWH yJ4eOHBIX U
HCCIIeIOBATENILCKUX 3ajiad, BBIOMpaTh Hambonee d(QEKTHUBHBIN CrIoco0 MX penIeHus ¢ y4EToM
I10J1y4€HHsI HOBBIX 3HAHUH O BELIECTBAX M XMMUUECKUX PEAKLIUAX;

Conep:kanue y4e0HOT0 mpeaMeTa 1

1 Crpoenne BemectBa XHMHUYECKas CBS3b BHII XUMHUYECKOH CBS3N
(koBaNeHTHAsT HETOJNSIpHAs W TIOJSIpHAS, WOHHAs, MeTaJTHIecKas)
MexaHU3MBI 00pa30BaHMs KOBAJIEHTHON XUMHYIECKON CBsI3M (OOMEHHBIH 1
JIOHOPHO-AKIETITOPHEII) Bonoponnas CBSI3b BanentHocts
OnexrpoorpuniarenbHocTh CTeneHb okuciaeHus MoHbl: KaTHOHBI U
AHMOHBI

BemectBa MOJNEKYISIpHOTO U HEMOJEKYJISPHOIO CTPOEHHsS 3aKOH
MIOCTOSHCTBA COCTaBa BEIIECTBA THIBI KPUCTAIIMUYECKUX PEHIETOK U
CBOIICTBA BEILECTB

IlonsTHe 0 aucnepcHbIX cucTeMax VcTHHHBIE U KONJIOUIHBIE PACTBOPBI
MaccoBasi 10714 BEILIECTBA B PaCTBOPE
Knaccudukamuss  HEOPraHWYeCKUX  COCIMHEHUH
HEOpPraHWYEeCKUX BeIlecTB ['eHeTHueckas CBA3b
BEILIECTB, IPUHAUICKALINX K PA3IMYHBIM KJlaccam

Howmenxknatypa
HEOPraHUYEeCKUX

PackpbiBaTh cMBICT  H3y4aeMBIX — IOHSATUH
(BBLIENIAITE WX XapakTepHble MpH- 3HAKA) U
MPUMEHSTh 3TH IIOHATHSI IPH OLIMCAaHUU COCTAaBA U
CTPOCHUSI BEIECTB, ISl OOBSCHEHNS OTJEIBHBIX

(hakToB

U SIBIICHHI

Onpenenstb BUJIBI XUMUYIECKOU CBSI3U
(KOBaJICHTHOIA, HMOHHOM, METALTHYECKOM,
BOJIOPOHON) B COCJTMHEHUSX THUIT
KpHCTaJIIMYECKOH peIéTKr KOHKpPETHOrO
BEILECTBA

Orlpe)lensm) BAJICHTHOCTh M CTCIICHb OKHCJICHHUS
XUMHUYCCKHUX 3JIECMCHTOB B COCIHHCHUAX
Ppa3In4yHoOro cocraBa

HpOBOZ[I/ITL BBIYUCIICHHUA C HCHOJB30BAHHUEM
TOHATHUS «MaccCoBas 10JIs BEUIECTBA B paCTBOPE»

https://resh.edu.ru/subject/less
on/6479/
https://resh.edu.ru/subject/less
on/6332/
https://resh.edu.ru/subject/less
on/5911/
https://resh.edu.ru/subject/less
on/5581/

HupuBuayaabHbIe NPOEKThI
XuMmus BOKpYT Hac.

Tema 6.3.
XuMuueckue
peaknun

JIMYHOCTHBIE Pe3yJIbTaThl: COOMIOACHUS IpaBUJI OE30IacCHOrO OOpAILEHUS C BELIECTBAMH B
OBITY, HOBCEJHEBHOM )KU3HU U B TPYHOBOH JNEATENBHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
HMHIMBUAYaIbHOH TPaeKTOpUH 00pa3oBaHusl, Oyayluei mpodeccuu U peaar3alid COOCTBEHHBIX
JKU3HEHHBIX IUIAHOB C Y4ETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTE K XMMUM, MHTEPECOB U
MoTpeOHOCTeH 00IIeCTBa;

Ilo3naBarteabHble YY/I: cTpouTh JOrudeckue paccyxieHus (MHAYKTHBHBIC, A€TyKTUBHBIE, TI0
AHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH M IIPOTHMBOPEYHS B PAacCMaTPUBAEMBIX SBJICHUSX,
(bopMynupoBaTh BBIBOJbI M 3aKIIOYCHUS; IPUMEHATb B IIPOLECCE IO3HAHUS HCIONb3yeMble B
XMMHHM CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, NMPeoOpa30BbIBATh MOJENIBHbIC NPEICTABICHU —
XMUMHUYECKHUI 3HAaK (CHMBOJ) dJIeMEHTa, XMMHUUYecKasi popMyiia, ypaBHEHHE XUMHUYECKOH peakiuu
IpY pELICHWH Yy4eOHBIX IIO3HABATENIbHBIX M IPAKTHYECKHX 3a71ad, IPUMEHATh Ha3BaHHbIC
MOJIENIbHBIE MIPE/ICTABICHUS [UISl BBIABICHHS XapAaKTEPHBIX MPU3HAKOB M3y4aeMbIX BELIECTB U
XUMUYECKUX PEaKIHiA;

Kommynukatuaple YY/I: BbeICTYynaTh € MpE3CHTALMEd pe3yabTaTOB IO3HABATEIHLHOM
JeATENBHOCTH, TIOy4EHHBIX CAMOCTOSITENIBHO MIIH COBMECTHO CO CBEPCTHHKAMH IPH BBITIOJTHEHUH
XMMHYECKOTO DKCIIEPHUMEHTA, MPAKTHYECKOH pabOThl MO HCCIEOBAHUIO CBOWCTB H3y4aeMbIX
BEILECTB, peaju3alMi  y4eOHOro mpoekTa M (OpMYIHPOBaTh BBIBOABL II0 pe3yJbTaTaM
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HpOBeZ[éHHI)IX HCCIIeI0BaHUN HyTéM corjraCoBaHus HO3I/ILII/II71 B XOJI¢ 06Cy)KZ[eHI/DI 1 oOMeHa
MHCHHAMU

Peryasatusubie YVY]I:

CcaMoOaHaJin3a 1 CAaMOOLCHKHN

OCYHIECTBIIATE CaAMOKOHTPOJIb cBOEH JACATCIIBHOCTH Ha OCHOBE

Coaepskanne y4e0HOro MaTepuaja 7 https://resh.edu.ru/subject/|
1 XuUMHYeCKasi peaKiusi. 3 OOBSICHITH 3aBHCUMOCTH CKOPOCTH XMMHYECKoH | €sson/4938/
Knaccndpukamuss XUMHYECKMX  peaknWii B HEOpPraHWYeCKOH U pEeaKIiy OT Pa3NINIHEIX (paKTOpOB
OpPraHMYeCKOH XHMMHH 3aKOH COXpAaHEHHsS MacChl BEIIECTB; 3aKOH OmnpenemnsaTs XapakTep CMEIIEHHS XUMHUYECKOro
COXPaHEHWsSI ¥ TIPEBPAILECHIUS SHEPTUH [IPH XUMHIECKUX PEAKIHIX paBHOBECHS B 3aBHUCHMOCTH OT BHEIIHETO
CkopocTh peakuun, eé 3aBHCHMOCTH OT Pa3JIMYHBIX (PAKTOPOB BozaeiicTBus (npuHim Jle [laTense)
OO6paruMsble peakuny XUMuUeckoe paBHOBecrue DakTopbl, BIHSIONHE Ha CocCTaBiATh ypaBHEHHS pEaKIUi Pa3IHIHBIX
cocrosiHUe Xxumudeckoro pasHoBecus [Ipuarmmn Jle [llatense TUTIOB; TOJNHBIE W  COKpaméHHbIE HWOHHBIE
OnextponuTHieckas aucconuanyst CHIBHBIE M Cla0ble 3JIEKTPOIUTHI YpaBHEHUS] pEaKIi, YIUTHIBAsI YCJIOBHS, MU
Cpena BOTHBIX PAacTBOPOB BEIECTB: KHCNas, HEHTpajbHAs, MIETOYHAs KOTOPBIX 9TH PEaKIUH UIYT 10 KOHIA
[onstue o BomopoxHoMm mokaszarene (PH) pacrBopa. Peakumm moHHOTO TloaTBepkaaTh CyImIECTBOBAaHHE T'e€HETHYECKOH
obmeHa ['maponi3 opraHndecknx ¥ HEOPraHUIECKNX BEUIECTB. CBSI3M MEXIy HEOPTaHWYECKHMH BEIIeCTBaMHU C
OKHCJIUTETbHO-BOCCTAHOBHTEIbHBIE  PeaKIuu Tonstue 00 MIOMOIIBIO ypaBHEHHIt COOTBETCTBYIOIINX
JIEKTPONN3E PACILIABOB M PacTBOPOB coueil. [[pruMeneHue anexTpom3a. XHUMHUUECKUX PeaKIui
JemoncTpanmn IIpoBoauTs, HaOIroAaTh " OIMCHIBATh
MOZENH KPUCTAJUTMUYECKHX PEIIETOK; pasiioKeHne epOKCHIa BOIopoIa XUMHUUECKUH DKCIHEPHMEHT: 110 OIpEeSICHUIO
B MPUCYTCTBHH KaTaJIN3aTopa Cpelbl BOAHBIX PAacTBOPOB BEIIECTB, BBISBICHHIO
IIpakTHyeckue 3aHATHS 2 YCIIOBHH IPOTEKaHUs PEaKIUii HOHHOrO OOMeHa,
[pakTuyeckast padora 6. BnmsHue pa3nudHbIX ()aKTOPOB Ha CKOPOCTH W3yYEHHIO BJIMSHHS Pa3IMYHBIX (DAKTOPOB Ha
XMMHUYECKOH peakiuu. BblUMCIEHHA: pacueTbl C  HCHOIb30BAHUEM ckopocth  peakuuii  CrnemoBaTh — mpaBuiiaMm
MOHATHS «MaccoBas [0 pPacTBOPEHHOIO BELIECTBa»; pacd€Tbl IO MOJIB30BaHUA XUMUYECKOH TOCY /101 u
YPaBHEHUSIM XUMMYECKMX PEAKLUil, B TOM 4YHCIE TEPMOXUMHYECKHE 71260paTopHBIM 060pY/I0BAHHEM
pacyéThl IIpeacraBasars pe3yabTaThl XMMHYECKOTO
j[aﬁ()pa'[‘()pﬂble 3aHSITUSA 2 JKCNICpUMECHTa B (bopMe 3aIlucu ypaBHeHPIfI
JlaGopatopnast pabora 1. IlpoBeneHue peakiuii HOHHOTO OOMEHa; COOTBETCTBYIOIUX PEAKIMH H JC/ATh BBIBOBL Ha
OIpeJieJIeHNE Cpe/ibl PACTBOPOB BELIECTB C MOMOIIBIO YHUBEPCAIBHOIO HX OCHOBC
HH/IIKATOPA IIpoBoguTh  BBIUMCIEHHMS 1O  YPaBHEHHSAM
XMUMHUUECKUX  peakiui, B  TOM  4YHCIe
TEPMOXUMHUUECKUE PACUETHI
Pa3znen 7. Heopranuyeckasi Xumusi 3

Tema 7.1.
Hemera/uibl

JIMYHOCTHBIE Pe3yJbTAaThI: CIIOCOOHOCTH IIOHUMATh U IIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY
W apryMeHThl JPYruX INpU aHAINW3€ Pa3UYHbIX BUJIOB Yy4EOHOH EATENbHOCTH; LIEHHOCTHOI'O
OTHOILIECHUSI K HCTOPUYECKOMY M HAYJYHOMY HACIEIUIO OTEYECTBEHHOW XHMHM; TOTOBHOCTH
OLICHUBATh CBOE MOBEICHNE U IIOCTYIKH CBOUX TOBAPHUIILEH! C TO3UIMI HPAaBCTBEHHBIX U IPABOBBIX
HOPM M OCO3HAHHME TIOCIIC/ICTBUI 3THX IIOCTYIIKOB; HOHUMAHUS CeUMDUKH XMMHH KaK HayKH,

OCO3HaHUA €€

ponu B (OPMHUPOBAHHM PALMOHAIBLHOIO HAy4YHOTO MBIIUICHHS, CO3JaHUU

LEJIOCTHOTO TIPE/CTaBICHH 00 OKpYXalolleM MHpe KakK O €AMHCTBE IPUPOJIBI U YEJIOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH W pEeIlIeHUH NpoOJeM COXpPAaHEHHs IPUPOAHOTO
paBHOBECHs
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Ilo3naBaTteabHsble YY/I: nCHONb30BaTh NP OCBOCHUU 3HAHUI MPUEMBI JIOTUYECKOTO MBIIIICHUS
BBIJICTISITH XapaKTepHbIE NPH3HAKU MOHATHH M YCTaHABIMBATH MX B3aMMOCBSI3b, HCIIOIB30BATh
COOTBETCTBYIOIINE TIOHATHS Ui OOBSCHEHUS OTIEIBHBIX (DAKTOB W SIBJIICHWI; BBIOMpPAThH
OCHOBAHUSI M KPUTEPHHU JUIS KIACCU(HKAIIMY BEUIECTB U XUMUYECKUX PEaKIUil, yCTaHaBINBATh
TIPUYMHHO-CIIEACTBEHHBIE CBSI3H MEXIY U3y9aeMbIMU SIBICHUASMU;

KommynnkatusHable Y'Y /I 3a1aBaTh BOIIPOCH 110 CYIIECTBY 00CYKJaeMOi TEMBI B XOJI€ JIHaiora
W/WIM TUCKYCCHM, BBICKAa3bIBaTh HIEH, (OPMYIHPOBATH CBOHM IPEIJIOKEHUS OTHOCHTEIHHO
BBIIIOJIHCHUS TIPEJUI0KEHHON 3a71auu

Peryastusnbie YY]JI caMOCTOATENBHO IJIAHUPOBATh U OCYLIECTBIATH CBOIO I03HABATENIBHYHO
JeATeNIbHOCTD, ONpenelsiss e€ [eNd M 33Jadd, KOHTPOJUPOBATh M II0 Mepe HEOOXOIUMOCTH
KOPPEKTHPOBaTh Mpe/laracéMblii  QJITOPUTM AEHCTBHH IpH  BBHINIONHEHWH y4eOHBIX U
HCCIIeIOBATENIECKUX 3a]ad, BHIOMpaTh Hambonee d(h(EKTUBHBIH CIOCO0 MX pEIIeHUs C yIETOM
TIOTYYIEHNsI HOBBIX 3HAHUH O BEIIECTBaX M XMMHUUECKUX PEaKIisX;

Conepskanne yue0HOro nmpeamera 3 https://resh.edu.ru/subject/|
1 Hemeramnsr Ilonoxenue HemeramnoB B Ilepuonudeckoif cucreme 1 PackpbIBaTh  CMBICI ~ W3yYaeMbIX  IOHATHH | €Sson/5939/
XUMHYECKUX dyieMeHToB J[ 11 MenpeneeBa U OCOOCHHOCTH CTPOCHHS (BBmensITh WX XapakTepHele TpwsHakd) u | https://resh.edu.ru/subject/|

atoMoB Dusmyeckue CBOHCTBAa HEMETAIIOB AJUIOTPONHS He- METalIoB
(Ha mpumepe Kuciopopa, cepbl, ¢ocdopa u yriepoma) XUMHUECKUE
CBOICTBa Ba)KHEUIIINX He- METAJUIOB (TaJOTeHOB, Cephl, a30Ta, Gocdopa,
yrieposa 1 KpeMHHsI) ¥ HX COSANHEHHH (OKCHIOB, KHCIOPOICOAEPKAIINX
KHCJIOT, ~ BOJIOPOIHBIX  coeAuHeHWH). [IpuMeHeHHMEe  BayKHEHIIHMX
HEMETAJJIOB M UX COeIMHEHUI

IIpakTHYecKue 3aHSITHS 2

HpaKTI/I‘{eCKOG 3anstue 7. Pemenue OKCIICPpUMEHTAJIBHBIX 3a4av 110 TEME
((HeMeTaﬂHLI»; paC'-IéTbI MacCbl BELICCTBA WA o0béMa Ta3oB 1O
H3BECTHOMY KOJIMYECTBY BCLICCTBA, MacCce WU 06’béMy OIHOI'0 H3
Y4acTBYIOLIUX B PEAKIIMHU BEIIECTB, paC‘IéTLI MaccChbl (06’béMa, KOJIHM4YECTBa
BeI.I_[eCTBa) TMPOAYKTOB pE€aKIUH, €CIIM OAHO U3 BEUIECTB UMECT IIPUMECU

MIPUMEHSTh 3TH ITOHATHS TPH OIMCAHUU COCTaBa K
CTPOCHUSI BEIIECTB, ISl OOBSCHEHUS OTJEIBHBIX
(hakTOB U SIBIEHHUI

OOBSICHATD o0rue 3aKOHOMEPHOCTH B
HW3MEHEHUHU CBOMCTB HEMETAJIJIOB

U UX COCJMHEHUH C y4ETOM CTPOCHHS UX aTOMOB
n nonoxeHus B Ilepuoguyeckoil cucreme
xumuueckux snemento [ 1 Menzaeneesa
XapaxkTepu3oBatb (omuchIBaTH) obmue
XHMUYECKHE  CBOMCTBA  HEMETAJIOB,  MX
BO)XHEWIINX COCJMHECHUH, TMOATBEPXKIas 3TO
OIHCaHue npUMepamMu YpaBHEHUIA
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUii
XapakTepu3oBaTh BIMSIHUE HEMETAUIOB U HX
COCMHEHUI Ha JKUBBIC OPraHU3MBbI; OMUCBHIBATDH

HPUMEHEHHUE B Pa3IMYHBIX obnacrax
NPAKTHYECKOH JIEATENbHOCTH YeI0BeKa
PackpeiBaTh CYIHOCTh OKHUCIIUTEIILHO-
BOCCTAHOBUTEJIBHBIX  PEaKUMH  [OCPEICTBOM
COCTAaBJIEHMS  DJIEKTPOHHOro  OanaHca  3THUX
peaxuuit

TpoBoxuth peakiu, MOTBEPIKAAIOLIHE
XapaKTepHbIe CBOWCTBA M3y4aeMBIX BEILECTB;
pacro3HaBaTh  ONBITHBIM  IyT€M  aHHOHBI,

MPUCYTCTBYIOLINE B BOJHBIX PACTBOpPaX
HaGmrogate u ONKCHIBATH JAEMOHCTPALIOHHBIE
OIBITHI; MPOBOJMTH W OMHMCHIBATH XMMHYECKHUN

esson/5913/
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AKCIEpUMEHT (J1abopaTopHbIE M IMPAKTHYECKHE
paboTbI)

TpencraBisTsb pe3yIbTaThI XUMHYECKOTO
JKCIepUMeHTa B (OpMe 3aluCH  ypaBHEHHI
COOTBETCTBYIOIIMX PEAKIHi U JIeNaTh BBIBOJIBI HA
UX OCHOBE

CrieioBaTh MpaBUiiaM MOJIb30BAHUS XUMHUYECKOI
MOCY/I0H | JTa0OpaTOPHBIM 000PYI0BaHUEM
TIpoBOMUTH  BBIYKCICHUS [0  ypaBHEHHUSIM
XMMHYECKUX PeaKiui

CaMOCTOSITENIBHO IUIaHUPOBATh M OCYILECTBISITH
CBOIO MO3HABATEIILHYIO JeATEIbHOCTb;
NPUHUMATh AaKTHBHOE YyYacTHE B TPYIIOBOH
y4eOHOH JIesITeNbHOCTH

HNapuBuayanbHble IPOEKTHI
N3yuenue xauecTBa NUTHEBOI BOJIBI B HACCIIEHHOM ITyHKTE.

OxpaHa OKpykKaromed cpeapl OT XHUMHYECKOIO  3arpsi3HEHUs.

KonmyecTBeHHbIe XapaKTEPUCTHKH 3arps3HEHHS OKPY)KaIOIIEeH Cpebl.
PactBopsl Bokpyr Hac. THIBI pacTBOPOB.

Bona kak peareHT u cpesia Uit XUMHYECKOro Iporiecca.

VYcrpaHeHHe )KeCTKOCTH BOBI Ha MPOMBIIIIICHHBIX MPEANPHSATHSIX.
HccnenoBanne METAIIOB.

HccnenoBaHue CBOMCTB MIENOKA.
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Tema 7.2. MeTa/Libl

JIMYHOCTHBIE Pe3yIbTAThI: CIOCOOHOCTH MOHUMATh M IPHHUMATh MOTHBBI, HAMEPEHHS,
JIOTHKY W apTyMEHTH! JPYTUX NpPU aHAIN3€ Pa3INIHBIX BHIOB YIEOHOH NESTEIBHOCTH;
LIEHHOCTHOT'O OTHOILLCHUS K HCTOPUYECKOMY U HAYYHOMY HACIEAUI0 OTEYECTBEHHOH
XUMHUU; TOTOBHOCTY OLIEHUBATh CBOE IIOBEICHUE U IIOCTYIKU CBOUX TOBAPUILEH C MO3ULIUIL
HPABCTBEHHBIX M IIPaBOBBIX HOPM M OCO3HAaHHE IOCIEACTBUM OTHX IOCTYIKOB;
MOHMMAHWS CHeIU(PHUKA XUMHHM KaK HAyKW, OCO3HAaHUS e€ poilu B pOpMHPOBAHHMH
pAIMOHAIILHOIO HAYYHOTO MBILIIEHHS, CO3JaHMH IIEJIOCTHOIO IPEICTaBICHUS 00
OKpYXAIOIEM MHUpPE KaK O €IUHCTBE IPUPOJBI U UYEIIOBEKA, B IO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEH M PEIICHNH IPOOIeM COXPAHEHHUS IPUPOIHOTO PABHOBECHS
Ilo3naBarteabnbie YY/I: HCIONB30BaTh IIPU OCBOCHUHU 3HAHUM MPUEMBI JIOTUYECKOTO
MBIIUICHU — BBIICIATh XapaKTepHble NPU3HAKM MOHATUH M yCTaHABIMBATH UX
B3aUMOCBS3b, HCIIOIB30BATh COOTBETCTBYIONIME IOHATHS U OOBSICHEHHS OTIEIHHBIX
(aKkTOB W SIBJICHWIA; BEIOMpATh OCHOBAHMS M KPUTEPHH IS KIACCU(HUKAIIMN BEUIECTB U
XUMHUYECKUX pEakLUil; yCTaHaBIMBATh IPUYMHHO-CIEICTBEHHBIE CBSI3M  MEXIY
H3Yy4aeMbIMH SIBICHUSIMU;

KommynnkatusHble Y'Y /I 3a1aBaTh BOIPOCH IO CYIIECTBY 00CYKTaeMOH TEMBI B XO71e
Jaora W/WiIN JTUCKYCCHH, BBICKa3bIBaTh HJIEH, (OPMYIHUPOBATH CBOU IPEIIOKCHHUS
OTHOCUTEJIBHO BBIIIOJIHEHHS NPEATIOKEHHON 3a1auu

Peryasatusnuble YYJI caMOCTOATENbHO IUIAHHPOBAaTb M OCYIIECTBIATH  CBOKO
MO3HABATENBHYIO IESTENBHOCTb, ONPEENss €€ LeJU U 331241, KOHTPOINPOBATh H IO MEpe
HEOOXOUMOCTH KOPPEKTHPOBATH Mpe/UlaraéMblil allrOPUTM JISHCTBUI TP BBITIOTHEHUH
y4eOHBIX U HCCIEN0BATENbCKUX 3a/ay, BeIOMpaTh Haubonee 3(heKkTHBHBINA crocobd nx
peleHus ¢ yu€ToM MOIyYeHHs HOBBIX 3HAHUH O BELIECTBAX U XUMHUYECKUX PEAKIMAX;

Copepxanue yueOHOro npeamMera 4

Meranns [Tonoxenue merasnos B [lepuoandeckoit cucteMe XUMUYECKUX 1
anementoB J[ M1 MenneneeBa OCOOEHHOCTH CTPOCHUS DIIEKTPOHHBIX
obomnoyek aTtomMoB MetayuioB OOmive (u3nueckne CBOMCTBa METalIOB
CrutaBel METAIOB DJNEKTPOXUMHUYECKUH Pl HATIPSDKEHUI METaslIoB
XuMHYEeCKHEe CBOMCTBA BaYKHEHIIMX METAUIOB (HATPHUM, KaJIUH, KalbLuii,
MarHui, aJllOMUHUHN, LIUHK, XPOM, YKeJIe30, ME/Ib) U UX COCTUHEHUN
OOmme crmocoObl  monydeHus MeTtamioB  Meramnyprus  Kopposus
MeTaiioB. CriocoObl 3aIUTHl OT KOppo3uu. [IpuMeHeHHe METauIoB B
OBITY ¥ TEXHUKE

JeMoHcTpanumn

0o0pa3upl HEMETAJUIOB; B3aMMOICWCTBHE MEIU C Aa30THOM KHCIOTOU
Pa3IMYHOM KOHIIEHTPALIMH; KOJUTEKIHs «MeTaIbl U CIIaBbDy

IIpakTHYecKHe 3aHSITHS 1

[Ipaktudeckoe 3anarue 8. PerieHne sKcneprUMEHTaIbHBIX 3a7a4 0 TeMe
«Metamnsly. Boruncnenus: pacu€rsl Macchl  (00b€Ma, KOIUMYECTBA
BEIIECTBA) MPOAYKTA PEaKIUH, €CIM OJHO M3 BEUIECTB JaHO B BHAE
pacTBOpa ¢ onpeaenéHHON MaccoBOM 10J1€M PACTBOPEHHOIO BELIECTBA

JlaGopaTopHblie paGoThI 2

PackpbiBaTh ~ CMBICH ~ W3Y4aeMbIX  IOHSTHH
(BBIOENATH MX XapaKTepHble NPU3HAKH) U
HNPUMEHSATH 3TH MOHATHUS IIPU ONIMCAHUH COCTaBa U
CTPOEHHUS BEILECTB, 11 OOBACHEHUS OTICIbHBIX
($hakTOB U sIBIEHHUI

OOBSCHATH ob1ue 3aKOHOMEPHOCTH B
W3MEHEHUH CBOKMCTB 3JIEMEHTOB — METAJLIOB M UX
COCIMHEHUH C Y46TOM CTPOCHHMS WX aTOMOB U
nonoxkeHus B Ilepuommueckodt  cucreme
Xumudeckux snementoB [ 1 Menzaeneesa
Xapakrepu3zoBaTh (omHcCHIBATH) o0mue
XHMHMYECKHE CBOMCTBA METAIUIOB, MX Ba)KHEHIIIMX
COCIAMHEHUH, NONTBEPXKZAs 5TO  OINUCAHHUE
OpUMEpPaMHM  YPaBHEHHH  COOTBETCTBYIOIHX
XMMHMYECKUX DPeaKLuil,; MPUMEHEHHE METaJUIOB B
Pa3IMYHBIX 00JIACTSIX, A TAKKE HCTIONB30BAHUE UX
JUISL  CO3JaHMSl COBPEMEHHBIX MaTepHaloB M
TEXHOJIOT M

https://resh.edu.ru/subject/I
esson/3479/

https://resh.edu.ru/subject/I
esson/5814/
https://resh.edu.ru/subject/|
esson/3534/
https://resh.edu.ru/subject/|
esson/3493/
https://resh.edu.ru/subject/|
esson/4961/
https://resh.edu.ru/subject/|
esson/3514/
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JlaboparopHast pabora 2. KauecTBeHHbIE peakIii HA AHUOHBI M KATHOH
aMMOHHUST; B3aUMOJICHCTBHE THIPOKCH/IA AIFOMUHUS C PACTBOPAMU KUCIIOT
U 11eJIouel; KaueCTBEHHbIE peaKui Ha KaTUOHbI METAJUIOB

PackpriBarh CYIIHOCTH OKHUCIIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX ~ PEAKUUH  [OCPEICTBOM
COCTAaBJICHHS  DJIEKTPOHHOrO  0OalaHca  3THX
peakuuit

TIpoBomuTh peaxuuy, MOTBEPIKAAIOLIHC
XapaKTepHbIC CBOWCTBA M3y4aeMbIX BEILECTB;
pAacro3HaBaTh ONBITHBIM ITyTEM HOHBI METAJLIOB,
HPHUCYTCTBYIOLINE

B BOJHBIX pacTBOpax

Hab6nronath W OMHCHIBATH JIEMOHCTPALIOHHBIC
OIIBITHI; TIPOBOIUTH U ONUCHIBATH XMUMHUYECKHIA
JKCMEPUMEHT (JTa0OpaTOpPHBIC W TPAKTHICCKUC
paboThI) IIpencrasnsre pe3yIbTaTh
XMMHYECKOTO 3KCIIEpUMEeHTa B (opMe 3amucu
YpaBHEHHU# COOTBETCTBYIOLIMX PEaKIHil U JenaTh
BBIBOJIBI HA HX OCHOBE

CrieioBaTh MpaBUiiaM MOJIb30BAHUS XUMHYECKOI
MOCYIOH M JTAOOPaTOPHBIM 000pyIOBaHUEM
TIpOBOMUTE  BBIYHCICHHS 10  YpaBHEHUSIM
XUMHYECKUX PEaKiiuii

CaMOCTOATENIBHO TTAHUPOBATH M OCYIICCTBIIATH
CBOIO MO3HABATEIBHYIO JIeATEBHOCTb;
NPUHUMATh aKTHBHOE YyYacTHE B TPYIIOBOH
y4eOHOU IesITeNbHOCTH

Paznen 8. Xumust u :Ku3Hb 1

Tema 8.1 Xumus u
JKM3HD

JIMYHOCTHBIE Pe3y/IbTAThI: aKTUBHOTO HENPUSTHS ACHCTBUH, NPUHOCIIINX BPE OKpYXKAIoIen
NIPUPOJTHON cpelle, YMEHUsI MPOrHO3MPOBaTh HEONAronpUATHBIE SKOJIOIMYECKHE IOCIEACTBUSA
NPEeNIPUHUMAEMbIX JICHCTBUH M MNPEJOTBpAalaTh WX, HAJIMYUS PA3BUTOTO 3KOJIOIMYECKOro
MBIIUICHHS, SKOJOTHYECKOH KYIbTYpHI, OIbITA AEATEIBHOCTH 3KOJIOIHYECKOI HAaIPAaBICHHOCTH,
YMEHHS PYKOBOACTBOBAThCS HMHU B II03HABATEIbHON, KOMMYHHKATHBHON M COLIMAIIbHOM NTPAKTHKE,
CIOCOOHOCTH U YMEHHS aKTHBHO IIPOTHBOCTOSTH UACOIOTHH XeMO(pOOUH;

IlosnaBarenbHble YVYJ/I: BiageTh OCHOBaMH METOAOB HAYYHOTO IIO3HAHMS BEILIECTB U
XMMMYECKUX peakuuii; (GopMylupoBaTh LEIM M 33Ja4dl  UCCIIENOBAHUS, WCIONb30BaTh
IIOCTABJICHHBIC M CaMOCTOSITENIbHO C(HOPMYINPOBAHHBIE BOIPOCHl B KaueCTBE WHCTPYMEHTA
IIO3HAHUS U OCHOBBI JUIsl ()OPMUPOBAHUS THIIOTE3bI 110 IPOBEPKE MPABHIBHOCTU BbICKa3bIBAEMbBIX
CY)KIICHUH; BJIaJIETh HABBIKAMHM CaMOCTOSTENILHOTO IUIAHUPOBAHHS M IPOBEICHUS Y4EHHUECKUX
9KCIEPUMEHTOB, COBEPLICHCTBOBATh yMEHMS HAONIONATh 33 XOIOM IIPOLecca, CaMOCTOSTENbHO
IIPOTHO3MPOBATh €ro pe3yabrar, (OpMyIMpoBaTh OOOOIIEHHS ¥ BBIBOIBI OTHOCHTEIIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIIEJ0BAHNs, COCTABIATE OOOCHOBAHHBII OTYET O MpPOAEIAHHON
pabote; mpHOOpeTaTh OMBIT YYCHHYECKOW HCCIACIOBATENbCKOH M MPOSKTHOM [eATeIbHOCTH,
NPOSIBIIATH  CIIOCOOHOCTP M TOTOBHOCTH K CAaMOCTOATEIBHOMY ITOMCKY METOJOB PEILEHHs
MPaKTHYECKHX 3a/1a4, IPUMEHEHHIO Pa3IM4HbIX METOJIOB O3HAHUS;
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KommynnkatusHble Y'Y /I 3a1aBaTh BOIIPOCH! 110 CYIIECTBY 00CYKJaeMOil TEMBI B XOJI€ JIHaIora
W/UIM  TUCKYCCHM, BBICKAa3bIBaTh HAEH, (OPMYIHPOBATH CBOM IPEMJIOKEHUS OTHOCHTEIIHEHO
BBITIOJTHEHHMS TIPEUTOKEHHOH 3a1a4n

Peryasatusnbie YY]JI caMOCTOATENBHO IIAHUPOBATh U OCYLICCTBIATH CBOX II03HABATEIIBHYIO
JeATeNbHOCTb, OHpeneisas e€ Leld M 3aJadd, KOHTPOJIMPOBaTh M IO Mepe HeoOXOAMMOCTU
KOPPEKTHPOBaTh MpeUlaraéMblii  aJTOPUTM JAEHCTBMH TIIpHU  BBINOJIHEHHWH Y4EOHBIX U
HCCIIeIOBATENILCKUX 3ajiad, BBIOMpaTh Hambonee d(QEKTHUBHBIN CrIoco0 MX penIeHus ¢ y4EToM
10J1y4€HMsI HOBBIX 3HAHUH O BELIECTBAX M XUMHUYECKUX PEaKLUsX;

Conep:kanue y4e0HOT0 mpeaMeTa 1

Ponbs xuMum B 00€CICYeHUN SKOJIOTMIECKON, SHEPreTHIESCKON 1 TAIIIEBOM
0e30I1acHOCTH, Pa3BUTHUM MeAWIMHBI [loHATHE O HaydHBIX MeTomax
TO3HAHMSI BEILIECTB U XUMUYECKUX PEeaKIUi

IpencraBnennss o0 oOmMMX HAyYHBIX MPHUHIWIAX IPOMBIIIIEHHOTO
MOJAy4eHUs] BakHEMImMX BemecTB YenoBek B MHpe BELIECTB U
MaTepHUaJIOB: BaKHEHIIINE CTPOUTENBHBIE MaTepHabl, KOHCTPYKLIMOHHBIE
MaTepHalbl, Kpacku, CTEKJIO, KepaMHKa, MaTepualibl JUIs JIEKTPOHUKU,
HaHOMAaTepHaJbl, OpraHNuecKie U MIUHEepaJIbHbIe YI00peH s

Xumus U 310pOBbE UEIOBEKa: NPABUIIA HUCIOIB30BAHUS JIEKAPCTBEHHBIX
MpEenapaToB; MMpaBKiia OE30MaCHOr0 UCTIOIb30BaHUS NIPETIapaToB OBITOBOM
XHMUU B TIOBCEHEBHOM JKM3HHU

PackpeiBaTh  ponb  XUMHM B PEIICHUM
SHEPreTUYECKUX, CBIPBEBBIX U 3KOIOIMYECKUX
npo0sieM YeNoBevYecTBa, OMHCHIBATH OCHOBHBIC
HApaBJIeHNs] Pa3BUTHA XHMHYECKOH HAyKH H
TEXHOJIOTHU

IpumensTs npaBuna Ge30MacHOro oOpaleHus ¢
BEILIECTBAMH, HCIOIb3YeMbIMH B IOBCEIHEBHOM
JKU3HH, NIPaBUJIA TIOBEICHUS B LIEIAX COEPEIKEeHHs
3/I0POBbSl M OKPYXKAIOIIEH NPUPOAHON Cpenpl;
HOHMMATh Bpex (ONAacHOCTb) BO3ACHCTBUS Ha
’KUBBIE OPraHM3Mbl OIPEIENEHHBIX BEILECTB,
cMbicn nokaszarens [TJIK, moscHaTe Ha mpumepax
CriocoObl  yMEHBIIEHUs. M MNPEJOTBPAILCHHUS HX
BPEIHOT0 BO3AECHCTBUSA

AHanu3upoBaTh U KPUTHYECKH OLEHUBATH
UHGOPMAIMIO, CBA3AHHYI0 C XHMHYECKUMU
NpoleccaMd M HX  BIUSIHUEM Ha COCTOSHHE
OKpYKaromlel cpezpl

Hcnonb30Bate noaydeHHbIE 3HAHUS

U TpeicTaBleHus O cdepax JIesTenbHOCTH,
CBSI3aHHBIX C HAaykol M  COBPEMEHHBIMH
TEXHOJIOTHSIMM, KaK OCHOBY JUIl OpPHEHTAallUU B
BbIOOpe cBoell Oynyuieil mpodeccnoHanbHOM
JEATENBHOCTH

Ilpunumare y4yactue B OOCYXISHHUH MPOOIEM
XUMHUYECKONH M HKOJIOTHYECKON HaIpaBIEHHOCTH,
BBICKA3bIBaTh ~ COOCTBEHHYIO  IIO3ULHUIO  IIO
npobiemMe W Ipelylaratb BOSMOXKHbIE IIyTH €
pelIeHus

https://resh.edu.ru/subject/|
esson/3504/
https://resh.edu.ru/subject/|
esson/5452/
https://resh.edu.ru/subject/|
£sson/4960/

HNuauBuayaibHbIe POEKThI
HccnepoBanue JISKAPCTBEHHBIX MPEMapaToOB 110 XUMUUECKOMY COCTaBY

JInddepeHunpoBaHHbIN 3a4eT 2
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3. YCJIOBUS PEAJIM3AIIAA PABOYEM ITPOT'PAMMBI YYEBHOI'O IIPEJIMETA

3.1. Tpeﬁonalmﬂ K MUHUMAJIbHOMY MaT€PHAJbHO-TEXHUYCCKOMY o0ecnevYeHuIo

Peanu3zarnust mporpamMmbl JUCHUIUTHHBI TpeOyeT Hamuuus y4eOHOro KaOWHETa XHMHH.
[Tomemienne kaOuHeTa JOJDKHO YAOBIETBOPATH TpeOoBaHUSAM CaHUTAPHO-3MUAEMHUOIOTMUECKUX
npaBui 1 HopMatuBoB (CanlluH 2.4.2 Ne 178-02 C u3MeHeHUsIMH U TONOJIHEHUSAMHU OT: 23 Hio,
26 nexabps 2008 ., 29 nexadbps 2010 1.)

Peanuzanus nporpaMMel JUCHUIUIMHBL TpeOYyeT HAMUYHs YUeOHOTO KaObuHeTa «Xumuuy.

1. O6opynoBanne yuedHOro kaduHera:

Jlocka xmaccHasi, menoBas-1

Croner mis yqammxes — 15

Cron ans yuurens — 1

Crynes — 31

Okpan -1

2.HaTtypaJjbHble 00pa3ibl

Komnnekuust 06pa3iioB: yrieBo10poaHOE ChIpbE, TOpd, MIaCTMACChI, BOJIOKHA.

PeakTuBBI XMUMHYECKHE TIO pa3ienaM: OpTaHnIeCcKasi XUMHUsI, HEOPTraHNIeCKask XUMHUS

3. O0bemMHBIE CpeACTBA

Monens anmasa, 000py10BaHHE XUMUYECKOE

4. NHCTPYKTUBHO-TeXHHUYECKAS JOKYMEHTAIUSA

KommiekT qunaktndeckux kaptouek mo temam: «OBPy», «'maponusy, «PHUO», «YrieBoaopoas
npeiebHbIE)

KomruiexTsl TeCTOBBIX 3aaHui, B T.4. ¢ ToMotisio ITK

KomrutekTsl 3a1anuii 17151 KOHTPOJBHBIX padboT

KoMrutexTsl 3a1aHuii — MHCTPYKITUH I POBECHUS 1a00paTOPHO-TIPAKTHIECKUX PadoT.
5.Texunueckue cpeacTsa o0yueHus :

MYJIbTUMEIUAPOEKTOP, KOMIIBIOTEP

3.2. UudopmannonHoe odecrniedyeHue 00yuyeHust

OcCHOBHBIC HCTOYHUKHU:
1. Tabpuensu O.C., OctpoymoB W.I'. Xumus: yaeonuk ais 10-11 kmacca. — M., 2020.
2. Tabpuensn O.C., OctpoymoB U.I'. Xumus mis npodeccuii U crenuaibHOCTEH eCTECTBEHHO-
HAy4YHOTO MPOdUIs: y4eOHUK AJIs CTYIEHTOB MPO(ecCHOHANBHBIX 00pa30BaTEIbHBIX OpTraHU3AlHIHA,
ocBauBarImuX npodeccuu u cnernuanbHoctu CI10. — M., 2017
3. Tabpuensan O.C. u ap. Xumus. [Ipaktukym: yueb. mocobue aisi CTyASHTOB MPo(hecCHOHATBHBIX
o0pa3oBaTeNIbHBIX OpraHu3alyii, ocBauBaromux npodeccuu u cneunaibHoctu CI10. —M., 2017

I[OHOJIHI/ITEJIBHLIG HCTOYHUKH:

1. T'abpuensn O.C.u np. Xumus: nocodue 11 noaArotroBku k EI'D: yue6. mocobue 11 CTYA€HTOB
npoeccuoHaIbHBIX 00pa30BaTeIbHBIX OpPraHU3aluii, 0CBAUBAIOIINX MPO(PECCUH U CTIEHUATEHOCTH
CIIO. - M., 2017

2. I'abpuensu O.C., JIbicoBa I'.I'. Xumus. TecTbl, 3aaun U ynpaxHeHus: y4e0. mocobue amis
CTY/IEHTOB TNpPO(ECCHOHAIBHBIX 00pa30BaTEIbHBIX OpPraHU3alMi, OCBAMBAIOUIMX NPO(PEecCuu U
cnemmansHoctu CIIO. — M., 2017

3. Epoxun I0.M., Kosanepa M.b. Xumus mns npodeccuii ¥ crienManbHOCTEH TEXHHMYECKOTO H
€CTeCTBEHHO-HAy4yHOro  mpoduieii:  yueOHMK  JUIE  CTYJAGHTOB  INPO(ecCHOHATBHBIX
o0pa3oBaTeNbHBIX OpraHu3aluii, ocBauBaoIMX npodeccuu u cnenuaabHoctu CI10.— M., 2017
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4. Cnankos C. A., Octpoymos W.I"., T'a6puensn O.C., Jlykpanosa H.H. Xumus ais npodeccuit u
CHEIMAILHOCTeH TEXHUYECKOTO MPOQuIIsL. DIEKTPOHHOE MPHIIOKEHHUE (DICKTPOHHOE YdeOHOe
W3JIaHue) Ul CTYII. yIpexkaeHui cpea. mpod. oopazoBanus. — M., 2017.

HNuTepHeT-pecypceb:

. www. pvg. mk. ru (omummuana «Iloxkopu BopoObeBEI rOpbI»).

. www. hemi. wallst. ru (OGpa3oBaTenbHBIA CAaUT TS IKOJIHHUKOB « XHUMHSD).
. www.alhimikov.net (OOpa30oBaTeIbHBIN CANUT JJIs1 IIKOJBLHUKOB).

. www. chem. msu. su (31ekTpoHHas OUOIMOTEKA IO XHMHUH).

. www.enauki.ru (MHTEepHeT-U3/1aHue Ui yunTeneld «EcTecTBeHHbIe HAYKI).
www. lseptember. ru (Mmeroauueckas razeta «llepBoe ceHTAOpPs).

. www. hvsh. ru (xypHan «XuMus B UIKOJIER).

. www.hij.ru (xypHan «XUMHUS U KUZHBY).

. Www.chemistry-chemists.com (3JIEKTPOHHBIH KypHaT «XXUMHUKH U XUMHSD?)

© oAU AW~
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4. KOHTPOJIb 1 OLIEHKA IIVTAHUPYEMBIX PE3YJIIbTATOB OCBOEHUSA
YYEBHOI'O IPEIMETA

KoHTposib M oOHEHKa IUIaHUPYEMBIX pE3YJIbTaTOB OCBOEHUS YUYEOHOrO IpeaMeTa

OCYIICCTBJIACTCA  MNPCIOJaBaTCliceM B IPOLCCCC

MMPOBCACHHUA MPAKTHYCCKUX

3aHATUA U

nabopaTopHBIX PabOT, TECTUPOBAHUS, A TAKXKE BBITIOJHEHUS OOYJAIOIIMMICS HHIUBUIYATBHBIX

3aJlaHuH, IPOEKTOB, UCCIIETOBAHUI.

HpeIlMeTHbIe Pe3yJdbTaThbl oﬁyqe}mﬂ
(OCBOQHHBIC YmMeEeHud, YCBOCHHBIC 3HaHl/lﬂ)

(I)OprI H METOAbI KOHTPOJIA U
OLHCHKH MIPEAMETHBIX PE3yJabTaTOB

00yueHust

Ocsoennvie YMERUA:

8bIA61AMb  XapaKTEepHbIE MPU3HAKA  TOHSTHUH,
YCTaHaBJIMBATh UX B3aUMOCBSI3b,

UCno1vL306ams  COOTBETCTBYIOUIUE TMOHATUS — MpU
ONMHMCAHWU COCTaBa, CTPOEHUS U MpeBpalleHuit
OpraHMYeCKUX U HEOPraHWYECKUX COETUHEHUII;
XUMHUYECKYI0  CHMBOJIMKY  JUIS  COCTaBIIEHUS
MOJIEKYJISIPHBIX U CTPYKTYpPHBIX  (pa3BEPHYTOMH,
cOokpamEéHHOW) (OpMyT OpraHUYECKUX BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIUH;

uz2omaeauéams MOJIENH MOJIEKYJI OPraHMYEeCKHX
BEIIECTB [UI1 WUIIOCTPAUM HMX XHMHYECKOTO U
IIPOCTPAHCTBEHHOTO CTPOCHHS;

VCMAHABIUBAMD MPUHAUIEKHOCTh  M3YYEHHBIX
OpraHMYECKUX BEIIECTB MO UX COCTaBY U CTPOEHUIO K
onpeaeNEHHOMY KJ1accy/Tpyrrme COeIMHEHU

(YrneBoJIOpoibl, KHCIOPOJ- M a30TCOJEpIKAIIue
COCJIMHEHUSI, BRICOKOMOJICKYIISIPHBIC COCIMHEHUS);
oagambs WM  Ha3BaHHUA IO  CHUCTEMAaTHYECKOMU
nomenkiarype (IUPAC), a Takke NpPUBOIUTH
TPUBHAJbHBIC HA3BaHUs OTICIBHBIX OPraHHMYECKHX
BEIIICCTB (oTHIIEH, TIPOTIHIICH, alleTUJICH,
ATHJICHIJIMKOJb, TIUIEPUH, (EHOJ, (OpMabICTH]I,
alleTalbJIeTH]l, MypaBbUHAs KHUCIIOTA, YKCyCHas
KHCJIOTA, OJICMHOBAsI KMCIOTa, CTEApPUHOBAsI KHCIIOTA,
TJII0K03a, (ppyKTO3a, Kpaxmal, IeJUTFII03a, TIHIIMH) U
TPUBHAJIbHBIC HA3BAHUS OTACIbHBIX HEOPTraHHMUYECKUX
BellecTB (yrapHbIii ra3, yIJIGKUCHIBIN ra3, aMMUax,
ramiéHas H3BeCTh, HeraméHasi U3BeCTh, MUThEBas COAa,
MTUPUT | JIP;

YCmMaHagnueams TPUHAIEKHOCTh HEOPTaHUYECKUX
BEIIECTB IO WX COCTaBy K ONpPEICIEHHOMY
KJIacCy/Tpynmne coequHeHW (MpOoCThie BellecTBa —
MeTaJTbl 1 HEMETAJUTBI, OKCH/IbI, OCHOBAHUS, KUCIIOTHI,
am(poTepHbIe TUAPOKCHUIBI, COJIN);

onpeodeisims BUJIbI XUMUYECKOH CBSA3H B OPTaHUYECKUX
coeMHeHUsX (OIMHAPHBIE U KPATHBIE);

npUMeHsamb MIOJIOKEHUS TEOpUHU CTPOCHHS
oprannueckux BemiectB A. M. byrnepoBa s

Texkymmii KOHTPOJIb:

OuneHka mnpu peuieHuu
KEHCOB
OuneHka mnpu peuieHuu
3amaq

Onenka npu

MpaKTUYECKOU padoThI 1

OueHka mNpU pelICHUH

3a1ay

OrneHka npu
MPaKTUYECKOU paboThI 2

Ounenka mnpu peuieHuH
3a1a4

XUMHUYCCKHUX

XUMHNYCCKHUX

BBITIOJTHEHUHN

XHUMHUYCCKUX

BBITIOJTHCHHUH

XUMHWYCCKUX
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OOBSICHEHUS] 3aBHCHMOCTH CBOMCTB BEIIECTB OT HX
coCTaBa M CTPOCHHUS; 3aKOH COXPAaHEHUS MAacCChl
BEILIECTB;
Packpvleams CMbICH NiEproandeckoro 3akona . M.
MemneneeBa U IGMOHCTPUPOBATH €r0
CHUCTEMATU3UPYIOUIYIO, OOBICHUTEIbHYIO U
IIPOrHOCTUYECKYIO (PYyHKUINU;

Xapaxkmepu306ams 3IEKTPOHHOE CTPOCHHUE aTOMOB
XUMHUYECKUX DJIEMEHTOB 1—4 1epro10B
[Tepronnueckoi CUCTEMbI XUMUYECKHUX 31EMEHTOB /1.
. MenpeneeBa, UCIOIB3Ys MOHATHS «S-, P-, d-
ANIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHIY;
00bACHAMb 3AKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMUYECKUX IJIEMEHTOB M UX COCTUHEHHH 110
nepuosiam u rpynnam [leproandeckon cucTemMbl
xuMudeckux anementoB /. . Menjeneena;
Xapaxkmepu3oéams COCTaB, CTpOEHHE, (PU3NUECKUE U
XUMUYECKHE CBOWCTBA THUIMUYHBIX TMPEACTABUTEIICH
pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH,
9TaH, STWICH, TPONWICH, aleTwieH, OyraaueH-1,3,
MeTtunoyraaueH-1,3, O€H30J, METaHOJ, ATaHOI,
STUJICHTJIMKOJb, TIWLEPUH, (EHOJI, aleTaabIACTH/I,
MYpaBbUHASA U YKCYCHas! KUCIIOTHI, TJIFOKO3a, KpaxMmarl,
LEJUTI0NI03a, AMUHOYKCYCHAs KUCIIOTA);
ULIIOCMPUPOBAMb TEHETUYECKYIO CBA3b MEXy HUMU
YpaBHEHUSIMU COOTBETCTBYIOIIUX  XUMHUYECKHX
peaxiuii ¢ UCIOIb30BaHUEM CTPYKTYPHBIX (OPMYI;
Kraccuguyuposamso XMMHUYECKHUE PpEeaKLUUu II0
pa3IMYHBIM  MpU3HaKaM  (Y4UCIy M COCTaBYy
pearupyoomux — BEUIeCTB, TEIUIOBOMY  3hdexTy
peakuuu,  M3MEHEHHIO  CTENEeHEeW  OKHUCIIECHUS
JJIIEMEHTOB,  O0OpaTUMOCTH  peaKkUuu,  Y4acTHUIO
KaTaauzaTopa);

xapaxmepuzosams (onucvieams) 00IINE XUMUYECCKHE
CBOMCTBa HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX
KJIaCCOB;

noomeepxcoams CylleCTBOBaHNE T€HETUYECKOU
CBSI3M M@Ky HEOPraHUYECKUMU BEIIECTBAMU C
MIOMOIIBIO0 YPaBHEHUI COOTBETCTBYIOIINX
XUMHYECKUX PEaKLIU;

Xapaxkmepu306ams  VUCTOYHUKUA  YIIIEBOJOPOJHOTO
ChIpbsl (He()Th, MPUPOAHBIN Ta3, Yroyb), CHOCOOBI UX
nepepabOTKM W MPAKTUYECKOoe  MPUMEHEHHe
MPOJIYKTOB MepepadoTKH;

npo8oOUMsb BBIYUCIECHUS TI0 XUMHUECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJTHUECTBA HCXOIHOTO
BEIECTBA WJIM IPOAYKTa PEAKIIUU 110 H3BECTHBIM
Macce, 00bEMy, KOTUYECTBY OJTHOTO U3 MCXOTHBIX
BEIIECTB WJIK IPOAYKTOB PEAKIINH; «MaccOBasi I0JIst
BEII[ECTBA B PaCTBOPE», 0ObEMHBIX OTHOIICHUH T'a30B
MIPY XUMUYECKHIX PEaKIHsIX, MacChl BEIIeCTBa UITN
00BEMa ra3oB Mo U3BECTHOMY KOJTMYECTBY BEIIECTBA,

Onenka npu
NPaKTUYEeCKOH paboThI 3

Ouenka mnpu peuieHuu
3a1a4

Ouenka mnpu peuieHuu
3a7aq

OuneHka mnpu peueHUH
3a7a4

VYeTHbIM onpoc

OueHka Mnpu pelICHUU
3a1a4

OueHka MNpu pelIeHUU
ypaBHEHUH

OrneHnuBaHue npu
MPaKTUYECKOU paboTHI 6

OuenuBanue npu
NPaKTUYEeCKOH paboThI 6

OuenuBanue npu

NPaKTUYEeCKON paboThI 6

OuenuBanue npu
IPaKTUYEeCKON paboThl 4

BBITIOJTHECHUH

XUMHNYCCKHUX

XUMHNYCCKHUX

XUMHNYECKHX

XUMHWYCCKUX

XUMHYCCKHUX

BBIINIOJIHCHHUH

BBITIOJTHCHHUH

BBITIOJTHCHUHA

BBITIOJTHCHHUH
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Macce Wi 00bEMY OHOTO U3 YYaCTBYIOIIMX B
peaKIMy BEIIECTB, TEIUIOBOrO P PeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHS MacChl BEIIECTB,
IIPEBPALLEHUS U COXPAHEHMSI SHEPTUN );

onpeoensams BAIEHTHOCTb U CTETIEHb OKUCIICHUS
XUMHMUYECKUX 3JIEMEHTOB B COEAMHEHUSAX PA3IMYHOTO
COCTaBa; BUJI XUMUYECKOH CBsI3U (KOBaJIEHTHas,
MOHHasl, METaJNIn4YecKasi, BOJIOPO/IHAs) B
COEJIMHEHUSX; TUIl KPUCTAJUIMUECKON pelETKI
KOHKPETHOTO BELIECTBA (aTOMHasi, MOJIEKYJIsIpHas,
HMOHHasl, METAJNINYECKas); XapaKTep Cpelibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCMHEHNN;

npoeooums peakiuu, NoATBEPKIAt0IINe
KayeCTBEHHBIN COCTAB Pa3IMUHbIX HEOPTaHUUECKUX
BEIECTB;

pacno3Hasams ONBITHBIM ITyTEM HOHBI,
MPUCYTCTBYIONINE B BOJAHBIX PacTBOpax
HEOPraHMYECKUX BEIECTB;

61a0emb CHUCTEMON 3HAHMM 00 OCHOBHBIX METOIAX
Hay49HOTO IIO3HAHMS, WCIOJB3YEeMBIX B XUMHUU TIPHU

W3YYCHUHW BEMIECTB W  XUMHYECKUX  SIBJICHUU
(mabmoieHue, U3MEpEeHHeE, 9KCIIEPUMEHT,
MO/IETUPOBAHNUE),

cobnooams  npaeuna  TOJB30BAHHUS  XUMHUYECKOM

MOCYZION U J1abopaTOpHBIM O0OPYAOBAaHUEM, A TAKKE
MpaBHjIa OOpaIleHus C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH TIO  BBITIOJHEHHUIO JTA0OPATOPHBIX
XAUMHUYECKUX OIBITOB;

cocmaensme YpaBHEHHS PEaKIMiA Pa3IMYHbBIX THIIOB;
MIOJTHBIC M COKpAIIEHHBIC YPaBHEHUS PEaKITHi
MOHHOTO 0OMEHA, YYUTHIBAs YCIOBUS, IIPH KOTOPBIX
3TH PEaKIMU UAYT 10 KOHIIA;
PACKpbleams CYINIHOCTh OKUCIUTEIILHO-
BOCCTAHOBHTEIIBHBIX PEAKIHi MMOCPEJICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OallaHCca ATUX PEaKIIHIA;
00bsICHSAMb 3aBUCHMOCTD CKOPOCTH XUMHYECKOM
pEaKIMU OT Pa3JIMYHbIX (PAKTOPOB; XapaKTep
CMEIIEHHS] XUMUYECKOTO PABHOBECHS B 3aBUCIMOCTH
oT BHeIHero Bo3eiictBus (npunnun Jle [llarense);
Xapakmepu306ams XUMUYECKHE TIPOIIECCHI, JICKAIIUE
B OCHOBE IIPOMBIIIICHHOTO TIOJTYYEHHsI CEPHOM
KHCTIOTBHI, aMMHaKa, a TaKkke cPOopMUPOBAHHOCTH
MpeJICTaBICHU 00 00X HAYYHBIX IPUHIIUIIAX U
HKOJIOTHYECKUX MPOOIeMaX XUMHUECKOTO
MIPOU3BOJICTBA;

niaHupoeambs u 6bINOJIHAMb XUMHUYECKUN
OKCMEPUMEHT (TpPEBpaIlleHUs] OPTaHUYECKUX BEIIECTB
MIpY HarpeBaHUH, MOJIy4YeHUE YTHIICHA U U3yUeHHUE ero
CBOWMCTB, KaueCTBEHHBIC PEAKIIMH OPTraHUYECKUX
BEIIECTB, JCHATypalus OETKOB IpH HArpeBaHUU,
[[BETHbIE pEaKIHH OeIKOB;(pa3IoKeHHe MepOKCHIa
BOJIOPO/JIa B MPUCYTCTBUH KaTallM3aTopa, OMpeIeIIeHNe

OuenuBanue pu BBIITOJIHCHUU
BBIUMCIICHUH B IPAKTUYECKOI paboTe 6

OuenuBanue BBIYMCIICHUI pu
BBITIOJTHEHUH MTPAKTUYECKON paboThI 7

OnennBanue npu BBITIOJTHCHUH
nabopaTopHbBIX padoT 1 u 2

OnennBanue npu BBITIOJTHCHUH
nabopaTopHO pabOTHI 2

OneHnBanue npu BBITIOJIHEHHH
NPaKTUYECKUX padboT

OuenuBanue npu BBITIOJIHCHUH

MPAKTHYECKUX U TaOOPaTOPHBIX padboT

OuenuBanue npu BBINOJIHEHUH
HPaKTUYECKOH paboThI 6
OuenuBanue npu BBINOJIHEHUH
NPaKTUYEeCKOH paboThI 6
OuenuBanue npu BBITOJIHEHUH

PaKTUYECKOH paboThl 6
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Cpeapl  pacTBOPOB  BEHIECTB €  I[TOMOUIBIO
YHUBEPCAIBHOTO WHIUKATOPA, BIMSHHUE Pa3INYHBIX
(GakTOpOB Ha CKOPOCTh XHMHYECKOW pPEaKIuH,
peakuu HOHHOTO 0OOMEHa, KaueCTBEHHBIE peakluy Ha
cynbdar-, kKapOoHAT- ¥ XJIOPUI-aHHOHBI, HA KaTHOH
aMMOHMSI; PEILIEHUE SKCIEPUMEHTAIBHBIX 33134 110
teMaM «Metaiel» U «Hemeramiby) B COOTBETCTBUM
C IIpaBWJIaMU TEXHUKH 0€30I1aCHOCTU IIPU 00pallieHun
C BEIIECTBAMU U JIAOOpAaTOPHBIM 000PYIOBAHUEM,
npeocmaensimo pe3yabTaThl XUMHUYECKOTO
JKCIEPUMEHTA B (Qopme 3anucu ypaBHEHUI
COOTBETCTBYIOILIUX peakuuil u  ¢gopmyruposams
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

Kpumuuecku AHATUZUPOBAMb XUMHUYECKYIO
nH(pOpMaLIKIO, MOJIYy4aeMyl0 U3 pPa3HbIX HCTOUYHUKOB
(CMU, UnrepneT u ap );

cobn100ams npaguaa KOJIOTUYECKH 11e1eco00pa3Horo
MOBECHUS B OBITY U TPYJOBOU JIESATENBHOCTH B LIENSIX
COXPAaHEHHS CBOEro 3JIOPOBbS U  OKpYyKarolen
NPUPOJHON  Cpelbl;  0co3Hasamv  ONACHOCTH
BO3JICHCTBUSL Ha >KMBBIE OPraHU3MBbI OMPENEIEHHBIX
OpraHMYECKUX BEIECTB, IOHUMAasi CMBICH MOKa3aTems
K, noscuams Ha mpuMepax CrocoObl YMEHBIIICHUS
U TIPEJOTBPALICHUS HX BPEIHOTO BO3JCHCTBUSA Ha
OpraHu3M 4YeJI0BEKa;

Yceoenmnvie snanus:

OCHOBOIOJIATAlOIIMEe MOHATUS (XUMHYECKUHA 3JIEMEHT,
aToM, U30TOIl, S-, P-, d-3NIEKTPOHHBIE OPOUTAIN ATOMOB,
HUOH, MOJSpHbI 00BEM, BaJEHTHOCTb, CTENEHb
OKHUCJICHUS, XUMUYECKasi CBA3b (KOBAJICHTHAsl, HMOHHAS,
MeTaJIn4yecKasi, BOJOPOJIHAS), FIEKTPOHHAS 000JI0UYKa
aToMa,  MOJIEKyIa, ANEKTPOOTPHUIIATEIHHOCTD,
cTpykTypHas ¢opmyna (pa3BépHyTas U COKpaliéHHas),
MOJIb, MoOJIIpHAasi Macca, YIJIepOAHBIH  CKeNeT,
GyHKIMOHANBHAS ~ TpyIIa, pajudKal, HU30Mepus,
H30MEPHI, TOMOJIOTUYECKUH  psill, TOMOJIOTH,
yIJA€BOJOPOABI,  KHUCIOPOJI- W a30TCOJEpIKaIlHe
COEIMHEHUS, MOHOMEP, TOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUS);

KpUCTATIMYECKass  pemérka, TUMBl  XUMHUYECKHX
peakiui, pacTBOp, DIEKTPOIUTHI, HEDIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS JTUCCOIIMAIINS, OKHUCIIUTEb,
BOCCTaHOBUTEJb, CKOPOCTh XHWMHUYECKOM pEaKIHH,
XMMHUYECKOE PABHOBECHE; TEOPUU U 3aKOHBI (TEOpHs
CTpoeHUusi oprannyeckux BemecTB A. M. byrneposa,
3aKOH  COXPaHEHHS  MacChl  BEIIECTB  TEOpHUS
ANEKTPOJIUTUYECKON  JUCCONMALINY, TEePHOIUIECKUN
3akoH JI W MeHaeneena, 3aKOH COXpaHEHUs WU
MIPEeBPAIIEHUS SHEPTUU TTPH XUMHYECKUX PEaKIUAX);
3aKOHOMEPHOCTH, CHMBOJHMYECKHI S3bIK  XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JIeKAllue B OCHOBE

OuenuBanue 1I0CJIe IIpOCMOTpa
BUJICOPOJINKA 10 TeMe 7.1

OnennBanue npu BBITIOJTHEHUH
IPAKTHYECKUX padoT
OnenuBanue npu BBITIOJTHEHUH

MPAKTHYECKUX padoT

OHeHI/IBaHI/Ie npu BBIIIOJIHECHUHN
HHIUBUAYAJIBHOT'O IIPOCKTA

IIpome:xxyTouHas aTTecTalUsA:
HuddepenumpoBanHbIii 3a4eT

TectupoBanue

YcrHbI onpoc

YeTHBIT o1Ipoc
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[IOHUMAaHUsI IPUYUHHOCTU U CUCTEMHOCTH XUMUYECKHUX
SABJICHUH, (DAKTOJOTHUECKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHHH M O€30IaCHOM HCII0JIb30BaHUU
BOXHEHWININX HEOPraHMYECKUX BEUIECTB B OBITY U
IIPaKTUYECKOMN JESITEIbHOCTH YEJIOBEKA;

0 XMMHYECKOW COCTABIIAIOLIEH €CTECTBEHHO-HAYYHOU
KapTUHBl MUPA, POJIM XMMUU B IO3HAHUM SIBJICHUM
pUpObl, B (GOPMUPOBAHUN MBILUIEHUS U KYJIbTYPbI
JIMYHOCTH, €€ (PYHKIIMOHAJILHOW I'PaMOTHOCTH,
HEOO0XOAMMOM ISl PEHICHNUs TPAKTUIECKUX 33129 U
9KOJIOTMYECKH 000CHOBAHHOT'O OTHOILIEHUS K CBOEMY
3JI0pOBBIO U MIPU- POJHOU CpEJIE;

VYeTHBII onpoc

IIpomexyTouHasi aTTecTALMA:
JuddepenunpoBaHHbIi 3a4eT
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Hpnnomenne 1 @D oHJ OLIEHOYHBIX Cpeacre

INocynapcTBenHoe Oro1KkeTHOE MPOodhecCHOHANTBHOE 00Pa30BATENBHOE YUPEKICHUE
ApxaHreiabckoi o0JIacTH
«Apxanrenbckuii negaroruueckuil komieaxk uMm. P.E. [llanunoii»

PaccmoTpeHno n og1o0peno YTBepaxkaeHo
Ha 3acefganuu [1IK yueOHBIX AUCHUIIINH U 3aM. nupekropa no YBP
npodecCuoHANBHBIX MOJIyJIeH B 00JIaCTH I'puropnesa T.C.
€CTECTBEHHOHAy4YHOTO 1IUKJIa

[TpoTtoxos Ne 3 ot « 11 » HOs1Opst 2025 . « » HOs1O0ps 2025 T.

—
/

¢ ) ’//*j -
[Mpencenatens ITIK ° ”'/“‘ff f / J1.B. T'onybeBa

®OH/J OUEHOYHbBIX CPEJACTB
17151 IPOBeIeHNUsI IPOMEKYTOYHOM aTTecTAIUN
Mo yueOHOMY mpeaMeTy «XuMusH»
OCHOBHOM 00111€00pa30BaTeILHOM MPOrPaMMBI TIO CIIEITHATEHOCTH
44.02.02 IlpenogaBaHue B HAYAJIbHBIX KJaccax

Apxanreinbck 2025
Pa3paborunkmu:
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I'bIIOY AO «Apxanrensckuid neakoiuie ik uM. P.E. Illanunoi», npenonasarens,
JI.B. T'omy6eBa
1. O6s1acTh NIpUMEHEHUA

@DOHJT OIICHOYHBIX CPEJICTB MPEAHA3HAYCH JIJISI OIICHKU PE3yJbTaTOB OCBOCHUS
yueOHoro npeamera OVYII1.09 Xumus
@DOHJT OIEHOYHBIX CPEJCTB BKIIOYAIOT KOHTPOJBHBIE MaTepUaabl IS
MIPOBEICHUS MPOMEKYTOUHON aTTecTalnu B popme nuddhepeHInpOBaHHOTO 3a4ETa.

2. Pe3yJbTaThl 0CBOEHMS, NOAJIeKALME POBEPKe

2.1. ®opMBbI NPOMEKYTOUHOM ATTECTANUM N0 Y4eOHOMY NpeaMeTy
AJId Tpynn Ha 0a3e 9 KJaaccoB

HaunmeHoBanue DopMa NPOMEKYTOYHON aTTeCTAlluH
y4eOHoro 1 cem. 2 3 4 5 6 7 8
npeaMera CEM. | CEM. | CEM. | C€EM. | CEM. | CEM. | CEM.
Xumus JuddepeHurpoBaHHbIN

3a4€T

2.2. 3HaHMs W yMeHMs, NOAJIEKalIMe OIEHKe IO pe3yJabTaTaM OCBOCHHUA
y4eOHOro npeamera

Oceéoennvle ymenusn Yceoennwvie 3nanua
ycmanaeaueaem MPUHALICKHOCTb U3YYECHHBIX OCHOBOIIOJIararonie MMOHATHA
OpPraHMY€eCKUX BEMIECTB 110 X COCTaBY U CTPOCHUIO K (XHMquCKaﬂ CBSI3b (KOBaneHTHa;[,
onpezieIEHHOMY Kiaccy/TpyInie coeAMHeHuiH MOHHAs, METaUTHYEeCKas, BOJOPOIHAL),

(yrieBomopoibl, KHCIOPOACOEpHKAIUE COSANH EHUS,
BBICOKOMOJICKYIISIPHBIE COCMHEHMUS);

Odaém UM Ha3BaHUS MO CHCTEMAaTHYECKOH HOMEHKIIAType
(IUPAC)

ycmanaeénueaem — NPUHAUIOKHOCTh  HEOPraHUYECKHX
BEIIECTB IO HMX COCTaBy K  ONpEAeIEHHOMY
KJIACCY/TpyTIIIe COeNWHEHHWH (IIPOCThIE BEIIeCTBA —
MeTaJuIbl U HEMETaJlIbl, OKCHbI, OCHOBAHUS, KHCIIOTHI,
amMm(pOoTepHbIE THAPOKCHIBI, COJIH);

onpedensiem BUIbl XUMHYECKOH CBSI3H B OPraHMYECKHUX
COCIMHEHUSX (OMMHAPHBIE U KPaTHBIE);

unmocmpupyem TEHETHYECKYIO CBSI3b MEXAY KilaccaMH
OpPraHMYEecKUX BEILECTB YPaBHEHUSIMH
COOTBETCTBYIOIIUX XUMUYECKHX peakuuit c
HCTIOJIB30BAaHUEM CTPYKTYPHBIX (OpMYT;

npo6oOUM BEIYMCIICHUS 110 XUMUYECKUM YPaBHEHUSIM
(reroBoro 3¢ dekra peaxiy Ha OCHOBE 3aKOHOB
COXpaHEHHs MacChl BELIECTB, IPEBPAILEHUS U
COXpaHEHMsI SHEPTHHU; COCTABIISIET HA OCHOBAaHUH
pacuéroB GopMyiTy OpraHMYECKOro BEIIECTBA);
onpedensiem BaJeHTHOCTb U CTEIIEHb OKUCIICHHS
XUMHYECKUX DJIEMEHTOB B COEIMHEHUSX PA3IUIHOIO
COCTaBa M COCTaBIISET YPAaBHEHHS OKUCIUTEIBHO-
BOCCTaHOBHUTENIBHBIE IOCPEACTBOM COCTABIICHHUS
AJIEKTPOHHOTO 0ajlaHCca 3TUX PEaKIHiA;

TOMOJIOTHYECKUH  psifi,  TOMOJIOTH,
HU30MEpHI);
CHUMBOJIMYECKUH SI3BIK XUMUHU
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cocmasnsiem TIOIHBIE H COKPAILEHHBIE YPaBHEHUS
peakuuii HFOHHOro 0OMeHa, YYUTHIBasI YCIOBHS, TIPU
KOTOPBIX 3TH PEaKLUU UAYT J0 KOHIIA;
cocmasnsiem peaklul TUAPOIn3a

3. U3mepuTebHbIe MAaTePUAJbI 1JISl OLEHUBAHUSA Pe3yJIbTATOB OCBOCHH S
y4eOHOro nmpeaMera

3.1. 3apanus ns nposeaeHus quddepeHIUPOBAHHOIO 3a4eTa
Kypc, cemectp — 1, cemectp 1

®opma nuppepeHINPOBAHHOIO 3a4eTa - MCbMEHHbBIN — TecToBas opma

Yci0Bus BHINOJTHEHUS 32 JaHUS
1. Mecto (BpeMsi) BBITIOJIHEHHUS 3aJ]aHUsl - TIOCIEHEE 3aHATHE 110 TIPEIMETY
2. MakcumanbHOE BpeMsi BBINIOJIHEHU 3aAanus: 90 MuH.
3.  HUcrounuku  uHOpManuu, pa3pelieHHble K  HCIOJb30BAHMIO  Ha
augdepeHInpOoBaHHOM 3aueTe, o0opynoBanue Tadauna [{.1. Menneneea, Tabauna
PacTBOPUMOCTH, HEMPOTPAMMUPYEMBII KAIBKYIATOP

3ananus aaa qudepeHIUPOBAHHOIO 3a4€Ta
Kaoicooe ymenue u 3nanue 3anodxicerno 8 o6aivl

1 BapuanT
1. Ha3zoBuTe coemMHEHHE 10 MEXIyHApPOHOU cucTteMaTtnyeckoid HomeHkinatype [UPAC (16amr)
1) CH,—CH-CH,—CH,,

I
CH,—CH,

CH,~CH,~CH—CH,—CH;
| ;
CH,

2) CH,~CH-CH,,
|
C,H,

CH,-CH,~CH-CH,
&h,
2. CoctaBbTe CTPYKTYpHYIO popmyny coenuHenus (16asmr)
3-3TUI-2-METUIIOKTHH-4
3. CoctaBbTe CTPYKTYpHYIO (hopMyiny coeauHenus (16amr)
1- meTunGenson
4. PemuTe reHETHYECKYIO CBsI3b (2 Oara)
CH. — CH.Br — C.H:
5. Hanumure Ha3BaHME OPraHMUECKOTO COEMHEHUS U MMPUHAJUICKHOCTD K Kitaccy (2 6anna)
CH:-CH.-C=0
H
6. CoctaBbTe PopMyNTy XMMUYECKOTO coeuHeHus. OnpenenuTe Kiace coeinHeHni. (2 Gata)

OyTaHOH — 2
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7. PaccraBpTe KO3(D(DUIIMEHTHI B XMMHUYECKOM YpPaBHEHHH METOJIOM 3JEKTPOHHOTrO OajaHca.
VKaKXUTEe OKHUCIUTEIL U BOCCTAHOBUTC/Ib, PACCTABbTC CTCIICHHU OKHCJIICHHUA. Harmmumure
MPUHAIJICIKHOCTD Ka)KIIOI\/JI MOJICKYJIbI B YPAaBHCHHHU K KJIACCY HCOPraHMYCCKHUX BCIICCTB, HA30BUTC
ux (5 6amos).

Cu + HNO, — Cu(NO,), + NOT +H,0

8. CocraBbTe MOHHBIC (TIOJIHOE M COKpAIIEHHOE) M MOJIEKYJIIPHOE YPAaBHEHHUS MEXIY IABYMS
BELIECTBAMU: HUTPAT Oapus U Xjaopua Hatpust. OTBeTbTE Ha Bonpoc. Kak Ha3bIBaeTCS TUII pEAKIUU?
JlaliTe mosicHeHne cBoeMy oTBeTy (5 6aiioB).
9. CocraBbTe ypaBHEHHE THAPOJIN3A JUII KapOOHaTa HaTpus (2 Oara).
10. Pemure 3amauy (3 Gamna).
[Ipu B3aumoeiicTBUM yriiepoia Maccoi 6 T ¢ BOAOPOIOM BbIIEIHIOCH 37,42 KJ{K TENIOTHI.
HanumuTe TepMoXuMHIUECKOe ypaBHEHHE 00pa30BaHMs METaHa.

Bapuanr 2
1. HazoBuTe coeMHEHHE IO MEXIyHapOAHOU cucteMaruueckoit HomeHnkiarype IUPAC (1 6amn).

1) CH,—CH—CH,—CH,,
|
CH,—CH,

CH,~CH,—~CH-CH,—CH;
; :
CH,

2) CH,~CH-CH,,

|
C,H,

CH,-CH,-CH-CH,
|
CH,
2. CocraBbTe CTpYKTYpHYIO popMyny coenunenus (1 6amr).
3-nponuirenten-1
3. CocraBbTe CTPYKTYpHYIO hopmyny coeauHenus (1 6am).
4- xnop — 1 — MmeTHIIOEH3011;
4. PemTe reHeTHYECKYIO CBsI3b (2 Oaia).
C.H; — C.H.Cl - C.H:OH
5. Hanumure Ha3BaHHE OPTaHUYECKOTO COCMHEHUS U MPUHAICKHOCTD K Kiaccy (2 Oana).
CH:-CH.-C=0
CH.
6. CoctaBbTe (GopMyTy XUMHUECKOTO coenuHeHus. OnpeaenuTe Kiacc coequHeHuit (2 6anna).
OyTaHOBasi KUCIIOTA
7. PacctaBbTe KOA(h(GUIIMEHTH B XUMHUYECKOM YPaBHEHHH METOJIOM JJIEKTPOHHOIrO OanaHca.
YKaxXuTe OKUCIHTENhb M BOCCTAHOBUTENb, pACCTaBbT€ CTENEHH OKHUCIEeHUA. Hanwumure
MIPUHA/IICSKHOCTD Ka)XI0H MOJIEKYIIbI B YPaBHEHHUH K KIIACCy HEOPraHMYEeCKHUX BEIIECTB, HA30BUTE
ux (5 6annos).
NH, + KMnO, + KOH — KNO, + K, MnO, + H,O

8. CocTaBbT€ HMOHHBIE ypaBHEHHMS U MOJIEKYJISPHOE YpaBHEHHUS MEXKIYy JIBYMsS BELECTBAMHU:
THJIPOKCU HaTpUs U HUTpAT MarHus. OTBEThTE HA BOMPOC: Kak Ha3bIBaeTcs Tul peakuuu? [laiite
MOSICHEHHE CBOEMY OTBETY (5 OaioB).

9. CoctaBbTe ypaBHEHHE I'MIPOJIM3a U1l HUTpaTa amoMuHus (2 6asa).
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10. Pemure 3anauy (3 Gamna).
Onpenenuts (opMyly BemIecTBa, eclii oHO conepkut 84,21 % yraepoma u 15,79 %
BOJIOPOJIa M UMEET OTHOCUTENIBHYIO INIOTHOCTH 1O BO3/IyXY, paBHYIO 3,93.

KpI/ITepI/II/I OIICHUBAHUA 3aHaHHﬁ (yKab’bl@a’O”’lCﬂ KOHKDENMHO, 6
coomeemcemeuu C npoeepAemsbiMU SHARUAMU U yMeHuﬂMu)
«5» - 23 - 24 Oanna
«4» - 20 - 22 Oanna
«3» - 13 — 19 GamnoB
«2» - gHuxke 13 6amios
HNan

«5» - YCTaHaABJIMBACT NPUHAJICKHOCTh M3YUYCHHBIX OPIraHMYCCKUX BEUICCTB 10 MX COCTABY M CTPOCHUIO
K ompenenéHHoMmy kiaccy (5,6,7); oaém wm HazBaHus 10 cucreMmatndeckoit HomeHnknarype (IUPAC)
(1,5,7); yemanaerusaem npuHaINISKHOCTh HEOPTAHUYECKUX BEIECTB 110 MX COCTaBY K OMPEACIEHHOMY
kinaccy (7); onpedensem BUIbl XUMHUYECKON CBS3M B opraHuueckux coenuHenusx (1,2,3); wurocmpupyem
TeHETHYECKYIO CBS3b MEXIY KIacCaMHM OpTraHWYeCKHX BEIIECTB YPaBHEHHSIMH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUHA C WCIONB30BAHUEM CTPYKTYPHBIX (opmyn (4); nposooum BBIYUCICHUS TIO
xummuaeckuM ypaBHeHUsM (10); onpedensem BaXeHTHOCT M CTENEHDb OKUCIIEHUS XUMHYECKHX AJIEMEHTOB
B COENMHEHHUSX Pa3IMYHOTO COCTaBa M COCTAaBJSET YPaBHEHUS OKHCIMTETHbHO-BOCCTAHOBUTEIBHBIE
MOCPEICTBOM COCTaBJIEHHUS OJJIEKTPOHHOro OanmaHca 3THX peakuuit (7); cocmagniem  TIONHBIE H
COKpamI€HHbIe YPaBHEHNS PeaKIlnii HOHHOTO OOMEHa, YIUTHIBAs YCIOBHSI, IIPY KOTOPBIX 3TH PEAKIINU UAYT
1o xouta (8); cocmasnsem peakunu ruaponusa (9). 3Haer cuMBoOMHUeCKuit s13b1K xumuw (1-10).

«d» - YCTaHaBJIMBACT IIPUHAIIEKHOCTh N3YYEHHBIX OPTaHMYECKUX BEIIECTB 110 UX COCTABY U CTPOECHUIO K
onpenenéunomMy kiacey (5,6,7); oaém M Ha3BaHus 1o cucrematudeckod HomeHknatype (IUPAC) (1,5);
ycmauaeaugaem MPUHAIISKHOCT HEOPTAaHWYECKUX BEIIECTB TI0 MX COCTaBY K ornpenenéHHomy kiacey (7);
onpedensiem BUABl XHUMHYCCKOH CBS3M B opranumveckux coemuHeHusx (1,2,3); wwmocmpupyem
TEHETUYECKYI0 CBS3h MEKIy KIacCaMH OpraHWYeCKWX BEIIeCTB YPAaBHEHHUSIMH COOTBETCTBYIOIINX
XUMHYECKHUX PpEaKIUid ¢ HCIOJb30BAaHHEM CTPYKTYPHBIX (opmyn (4); npoeooum BBIYUCICHHUS I10
xuMI4IeckuM ypaBHEHUSIM (10); onpedensem BaneHTHOCTb U CTEIICHb OKUCICHUS XMMUYECKIX JICMCHTOB B
COCIMHEHUSAX pPAa3MYHOTO COCTaBa W COCTaBIISIET YpPAaBHEHUS OKHCIIHUTEFHO-BOCCTAHOBHUTEIBHEIE
MOCPEICTBOM COCTAaBJICHHS ODJIEKTPOHHOTO OamaHca d3tux peakmuit (7); cocmasisem ~ TONHBIE U
COKpamIéHHbIe YPaBHEHUS PeaKInii HOHHOTO 0OMEHa, YIUTBIBAs YCIIOBHS, IIPU KOTOPBIX 3TH PEAKIUU UAYT
1o kouna (8); cocmasnsem peakunu ruaponnsa (9). 3HaeT CUMBOIHYECKHUA 3bIK XuMuH (1-8)

«3» YCTaHaBIMBACT IIPUHAJICKHOCTh N3YUCHHBIX OPTaHWYCCKUX BEIIECTB IT0 UX COCTaBY M CTPOCHHIO K
olpenenéHHOMY Kiaccy; He oOaém WM Ha3BaHWA 1o cucremarndeckoi Homenkmatype (IUPAC);
ycmanaeaueaem MPUHALIESKHOCTh HEOPTraHMYECKUX BELIECTB 110 UX COCTaBY K ONPENEIEHHOMY KIIaccy; HE
onpeoensiem BUABl XAMHUYECKON CBSI3U B OPTaHMYECKUX COCTUHEHUSX; He WLIHCHpUpyem TEHETHUECKYIO
CBSA3b MEXY KJacCaMU OpTraHUYECKUX BELIECTB YPAaBHEHUSIMH COOTBETCTBYIOIIUX XMMHUYECKUX PEAKLU ¢
WCIIONB30BAHNEM CTPYKTYPHBIX (OPMYN; #1pogooum BBIUUCICHHS TIO0 XAMUYECKHM YpPaBHEHUSIM;
onpeoenisiem BaICHTHOCTb M CTENEHb OKHCICHHUS XUMHYECKHX DJIIEMEHTOB B COEIWHEHHSIX DPa3INYHOTO
cocTaBa M COCTaBISIET YPaBHEHUSI OKHUCIUTEINBLHO-BOCCTAHOBUTEIBHBIE IIOCPEACTBOM COCTaBIIEHUS
ANIEKTPOHHOTO OajaHca 3THX peaklui, HO JOIyCKaeT HETOYHOCTH B OPOPMIICHHUH, COCIMAgIsen OIHO U3
TpEX ypaBHEHUH peakIuii HOHHOTO 0OMEeHa, YIUTHIBAs YCIOBHUS, TIPU KOTOPBIX 3TH PEAKI[MH UAYT A0 KOHIIA;
HE cocmasisem Peakiuy THAPONN3a. 3HaeT CHMBOJIMYECKHUH SI3IK XUMHUH, HO JIOMyCKAeT OITHOKH.

«2» - He YCTAaHABIMBAET NPHHAUIGKHOCTh M3YUECHHBIX OPraHHYECKHX BEIIECTB MO MX COCTABY H
CTPOGHHMIO K ONpEAElIEHHOMY Kilaccy;, HE Oaém WM Ha3BaHUs 110 CHCTEMaTHYECKOH HOMEHKIAType
(IUPAC); ©e ycmanasausaem TUPUHAAICKHOCTH HEOPTAHHYECKMX BEIIECTB IO HMX COCTaBy K
onpenenéHHOMY Kiaccy; He onpedensem BUIBl XUMHUYECKOH CBS3M B OPraHMYECKUX COEAWHEHHUSX; HE
unnocmpupyem TEHETUUECKYI0 CBsI3b MEXAY KJIacCaMH OpPTraHWYECKHX BEIIECTB YPaBHEHUAMHU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUH C HCIOJIb30BAHUEM CTPYKTYPHBIX (OpPMYI; HE #posooum
BBIUMCIICHUS N0 XUMHUYECKUM YPaBHEHHSM; HE onpeoeisem BAJIEHTHOCTH M CTelEeHb OKHCICHUS
XUMHYECKUX 3JEMEHTOB B COCAMHEHUSAX Pa3IMYHOIO COCTaBa M COCTABJISAET YPaBHEHUS OKUCIIUTEIBHO-
BOCCTAHOBHUTENBHBIE IIOCPEACTBOM COCTABICHHUS JJIEKTPOHHOrO OajmaHca JTHX pEakUuid; He
cocmasnsiem TOJHBIE U COKpPAIIEHHBIE YPAaBHEHUS PEaKIMid HOHHOTO OOMEHa, YUUTHIBas YCIOBUS, U
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KOTOPBIX 3TU pCaKUWU UAYT A0 KOHIA, HEC cocmaeidem PCAKIUN T'uApOoan3a. He 3HaeT cuMBOIUYECKUM
SA3bIK XUMHHU.
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