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1. MOSICHUTEJBHAS 3AIIMCKA PABOUYEN ITPOT' PAMMBI YYEBHOI'O
IMPEJIMETA OVYII 09. XUMUA

1.1. Ob6saacTh NPpUMeEHEeHHUS TPOTPAMMBI

Pabouas mporpamma yuebnoro mpeamera OVIL.09 Xumus peanusyercss B Ipenenax
OCHOBHOHM TpO(eCcCHOHANBHON 00pa30BaTebHON MPOrpaMMbl CPEIHEr0 MPOPECCHOHATHLHOTO
oOpa3oBanus (IpoOrpaMM TMOATOTOBKM CIICIUAIMCTOB CPEIHEr0 3BEHAa) B COOTBETCTBUH C
®denepanbHBIM  TOCYIApPCTBEHHBIM  00pa30BaTEeNbHBIM  CTAHIAPTOM  CpPEAHEro  OOIIero
oOpazoBanusi u @DenepanbHBIM TOCYAAPCTBEHHBIM O00pa30BaTENbHBIM CTAHAAPTOM CPEIHEro
npodeccuoHaibHOr0  TpodeccoHabHO ~ oOpa3oBanus 1o crnenuanbHocTH  44.02.05
«Koppekumonnass menaroruka B HadaabHOM oOpazoBanmm» 44.00.00 «OOpa3oBanue wu
NIeIarOTMYECKIE HAYKH» H COOTBETCTBYET «T'YMaHUTAPHOMY MTPODHITION.

Pabouas mporpamma y4eOHOTO TpeIMeTa MOXKET OBITh MCIOJIb30BaHA B 00pPa30BATEIIbHBIX
OpraHu3alUsaX CpemHero MpodeCCHOHAIBLHOIO O00pa30BaHUs, PEATU3YIONIMX MPOTPaMMbI
CpeIHero o0niero 0opa3oBaHusI.

1.2. O0mas xapakTepucTUKa yueOHOro npeamera

Xumuueckoe oOpa3oBaHuEe B CpefHeM oOuieM o00pa30BaHUU SIBIISAETCS HEOThEMIIEMOM
yacTblo HMX o0Opa3oBaHHOCTH. OHO CIY)XHUT 3aBepLIAlOIIMM 3TallOM pealu3aluy Ha
COOTBETCTBYIOLIIEM €My 0a30BOM ypOBHE KJIFOUEBBIX LIEHHOCTEH, NPUCYLIMX LIEJIOCTHOU CHCTEMe
XUMHYECKOI0 00pa3oBaHusl. DTH LIEHHOCTH KacatoTCs HO3HAHMSI 3aKOHOB IIPUPO/IbL, POPMUPOBAHUS
MHUPOBO33PEHUS U 00LIEH KyJIbTYphl UEIOBEKA, @ TAKXKE IKOJIOIMUECKH 000CHOBAaHHOI'O OTHOILIEHUS
K CBOEMY 3JJ0POBBIO U IIPUPOJHON cpelie. Peannsyerca xumudeckoe o0pazoBaHue 00y4arOLINXCs
CpeACTBaMU y4yeOHOro mpeaMeTra «XUMHsS», COJAepKaHHWE U MOCTPOCHHE KOTOPOIO ONpeieIeHbI
B IIporpaMMe ¢ y4€ToM creuu(uKd HayKd XMMHUH, €€ 3HAUE€HUs B IO3HAHUU NPUPOJBI U B
MaTepuaJbHOM JKM3HM oO0miecTBa, a Takke C Yy4yéroM OOmMX Lelned M IPUHIUIIOB,
XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHUE CHUCTEMBl CpeIHEero ooOmero o0pa3oBaHHS B
Poccuiickoii ®@enepanun. Tak, Hanpumep, pu GOPMUPOBAHUU COZAEPIKAHUS MpeaMeTa «XUMUs»
YUTEHBI CIEIYIOIINE MTOJIOKEHHSI O CIeM(PUKE 1 3HAUEHUN HAYKU XUMUH:

XUMHsI KaK 3JIEMEHT CUCTEMBl €CTECTBEHHBIX HayK HIPAaeT O0COOYIO POJIb B COBPEMEHHOM
UUBUJIM3alMM, B CO3JlaHUM HOBOHM 0a3bl MaTepualbHON KynbTypbl OHa BHOCUT CBOH BKJIaJ B
(dbopMHpOBaHUE pallMOHAILHOI'O HAYYHOT'O MBIIIJIEHHS, B CO3JJaHKE LI€JIOCTHOTO MPeICTaBIeHHs 00
OKpY’KalollleM MHpEe KaKk O €IMHCTBE MPUPOJBI U YeJIOBeKa, KOTOpoe (popMHUpyeTcs B XUMHHM Ha
OCHOBE TIOHMMAaHHUS BEIECTBEHHOIO COCTaBa OKPYXKAIOLIETO MUpa, OCO3HAHUS B3aUMOCBS3HU
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU MPUMEHEHHUSI.

TecHO B3aUMOAECHUCTBYS C IPYTUMHU €CTECTBEHHBIMU HayKaMH, XUMUs CTaJla HEOThEMIIEMOU
4acThI0 MUPOBOM KYJIbTYpPbI, HEOOXOMMBIM YCIIOBUEM YCIEIIHOTO TPY/1a U KU3HU KaXKIO0ro WieHa
obmectBa CoBpeMEHHasi XUMHUS KaK HayKa cO3uaTelbHas, KaKk HayKa BBICOKMX TEXHOJOTMH
HaIpaBJieHa Ha pelIeHUEe INI00aTbHBIX MPO0OJIeM YCTOMUYMBOTO Pa3BUTHS YEJIOBEUYECTBA - CHIPHEBOM,
HHEPreTUYECKOM, MUILEBOH, IKOJOTMUECKON O€30MaCHOCTH U OXPaHbI 30POBbS

B cooTtBercTBuU ¢ 06muMu 1ensMu U npuHunamu COO copep:kaHue mpeaMera « X uMus»
(0a30BBI YpOBEHb H3yU€HHUsS]) OPUEHTHPOBAHO NPEUMYIIECTBEHHO Ha  OOILEKYJIbTYPHYIO
MOJrOTOBKY 00y4aroluxcs, HEOOX0AUMYIO UM i BBIPAaOOTKHM MHUPOBO33PEHUYECKUX OPHEHTHUPOB,
YCIIEIIHOTO BKJIFOYEHUS B )KU3Hb COLIMYMa, MPOJIOJHKEHUSI 00pa30BaHUs B pa3IMYHbIX 00JIACTSIX, HE
CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHUEH.

CocTaBisromuMu npeamera « XUMHsD SBISIOTCS 6a30Bble Kypehl - «Oprannyeckast XUMUs»
u «O0m1ast 1 HeopraHMYecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJEPKAHUS KOTOPBIX SIBJISIOTCS
OCHOBBI 0a30BOI HayKH: CHCT€Ma 3HaHUI 10 HEOPTraHWYECKON XMMHHU (C BKIIFOYCHHEM 3HAHUH U3
oOuieit XumMun) U opranuyeckoil xumun. opMUpOBaHNUE JAHHOW CHUCTEMBI 3HAHUU MTPH U3Y4YEHUU
npeaMera o0ecreyrBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOI0oOpa3us BELIECTB HA OCHOBE
OOLINX MOHSITH, 3aKOHOB ¥ TEOPUN XUMHH.
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CrtpykTypa coaepkanusi KypcoB — «Oprannueckas Xumus» 1 «O01as 1 HeopraHuaeckas
XUMUsS» CHOPMHUPOBAHA B MPOTpaMMe HAa OCHOBE CHCTEMHOTO IMOAXO0/Aa K M3YYCHHIO y4eOHOTO
MaTepuaia U o0ycCJIOBJIeHa UCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUM Ha OINPEACIIEHHBIX
TEOPETHUECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOM XMMHHU BEIIECTBA pacCcMaTPHUBAIOTCS Ha
YPOBHE KJIACCUYECKOW TEOPHUU CTPOCHHUSI OPraHMYECKUX COCAMHEHUM, a TaKke Ha YypOBHE
CTCPEOXUMUYECKUX U DJICKTPOHHBIX TMPEACTaBICHUH O CTpoeHuH BemecTB. CBeneHus 00
M3y4yaeMbIX B Kypce BEIECTBaX JAIOTCS B Pa3BUTUM — OT YIJEBOJOPOAOB 10 CIIOKHBIX
OMOJIOTMYECKH aKTUBHBIX COE€IMHEHUH. B Kypce opraHMueckod XHMHUU IMOJIY4YarOT Ppa3BUTHUE
chopMUpOBaHHBIC B OCHOBHOM IIIKOJIC NMEPBOHAYAIBHBIC MPEACTABICHUS O XMMHYECKON CBS3H,
KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBHCHUMOCTH CBOWCTB BEHIECTB OT UX CTPOCHUS, O
XUMHYECKOW PEaKInu.

[Toxg HOBBIM yryiOM 3peHHs B TpeAMeTe «XUMHs» 0a30BOTO YPOBHS paccMaTpUBaeTCs
M3YYEHHBIN B KOJUICIKE TEOPETHUYCCKUN MaTepral U (aKTOJOTHUECKHE CBEICHUS O BEIIECTBAX M
XUMHUYECKOH peakiuu. Tak, B dYacTHOCTH, B Kypce «OOmas W HeOpraHWdYecKas XUMUSD)
00ydJaronMcsl TpeIOCTaBISAETC BO3MOKHOCTh OCO3HATh 3HAYCHHE IMEPHOJMYECKOr0 3aKOHa C
00IIETECOPETUYECKUX U METOJIOJIOTUYECKUX TO3HIIHMMA, TITy0Ke MOHSATh UCTOPUICCKOE M3MCHCHHE
(GyHKIHI 3TOT0 3aKOHa — OT 0000MIAIOIIe T0 00BACHSIONIEH 1 IPOTHOZUPYIOIICH.

Enunas cucrema 3HaHUI O BaXKHEWIIMX BELIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAxX U
MIPUMEHEHHUH, a TAKK€ O XUMHYECKUX PEAKIUAX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKAHUS
JIOTIOJTHSAETCSI HAa TIEPBOM KypCE€ AJIEMEHTAaMHU COJIEpKaHUs, UMEIOIIMMH KYJIbTYPOJIOTHYECKUNA U
MPUKIIATHON XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3U XUMUU C JPYTUMHU
HayKaMH, PACKPBIBAIOT €€ poJib B TO3HABATEIILHOW M TMPAKTHYECKOM IEATEIHHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCIIUTAHUIO YBaXKEHUS K ITPOLIECCY TBOPUECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX
MPUWIOKEHUW XUMHUH, TTOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO
3HAYUMBIX TpoOJIeMax, CBS3aHHBIX C XHWMHEH, KPUTHYECKH OCMBICIMBATh HH(POPMAIHMIO U
MPUMEHATH €€ JJIA TOMOJHEHUSI 3HAHUMW, PEIICHUS WHTEJUICKTYaJbHBIX U SKCIEPUMEHTAIBHBIX
HCCIIeIOBATENbCKUX 3a/1a4. B 11eoM coneprxanue yueOHoro npeamera «XuMHs» JaHHOTO YPOBHS
U3YYEHHS OPHUEHTHUPOBAHO Ha (OPMUPOBAHUE y 00YUAIOUINXCS MUPOBO33PEHUYECKON OCHOBBI JISI
MOHUMAaHUA (GUIOCOPCKUX HAEH, TaKMX KaK: MaTepHallbHOE E€IMHCTBO HEOPTaHUYEeCKOrO H
OpTraHWYECKOTO0 MHpa, OOYCIOBJICHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM M CTPOCHHUEM,
MO3HABAEMOCTh IPUPOIHBIX ABJICHUM NMYTEM SKCHEPUMEHTA U PEUICHUs MPOTUBOPEUUM MEXKIY
HOBBIMH (DaKTaMU U TEOPETHUYECKUMHU TMPEANOCHUIKAMU, OCO3HAHHUE POJIM XUMHH B PEIICHHH
HKOJIOTMYECKUX TpoOIeM, a Takke MpodiieM cOepekeHHs] DHEPreTUUYECKUX PEeCcypCcoB, CHIPbS,
CO3/IaHUsI HOBBIX TEXHOJIOTHI 1 MaTepUaJIOB.

B nnane pemenus 3a1a4 BOCIIUTAHUS, PA3BUTHS U COIUATHU3AINH O0yJarOIINXCs IPUHSATHIC
MIPOTrpamMMOi MOJXOJBI K OTPEICTICHUIO COIEPKAHUS U TTIOCTPOCHHUS TIPEAMETa MIPEAYCMATPUBAIOT
dbopMupoBaHre y OOydYalOIIUXCSl YHUBEPCAIBHBIX YYE€OHBIX JEHCTBHM, HMMEOIHUX 0a30Boe
3HAYCHHE JUTSl PA3JIMYHBIX BUJIOB JIEATETLHOCTH: pEIICHUs TPoOieM, TOUCKa, aHAJIN3a U 00pabOTKH
uH(pOpMaIlK, HEOOXOAUMBIX U MPHOOPETEHHUs OMbITa MPAKTUYECKOW U HCCIEA0BATEIbCKOM
JIeATEeIIbHOCTH, 3aHMMAIOIIECH BAXKHOE MECTO B ITO3HAHUN XHMUH.

1.3. MecTO0 IMCHUILVIMHBI B CTPYKType OCHOBHOH mnpodeccHoHANbHOH 00pa3oBaTe/bHOM
nporpamMmbl: 6a30BbIi yueOHBIH peaMeT 0011e00pa30BaTeIbHOIO IUKIIA.

1.4. lesn u 337244 AUCUMILUIMHBI — TPEOOBAHMS K MJIAHUPYEMBIM pe3y1bTaTaM OCBOEHHS
npeamera:

[lenp m3yuenus ydeOHOro mpeaMeTa: (OPMUPOBAHHUE M Pa3BUTHE NPEICTABICHUNA O Hay4HBIX
METOJIaX MO3HAHKS BEUIECCTB U XUMHUYCCKUX PEAKIMH, HEOOXOTUMBIX JUIsl IPHOOPETECHUS YMEHHIMA
OpUEHTUPOBAThCS B MHPE BEIIECTB U XUMHUYECKUX SIBICHUH, UMEIOLIMX MECTO B MPHUPOE, B
MPAKTUYECKOW U MOBCEIHEBHOM )KU3HH;

pa3BUTHE YMEHUU U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HAOMIOJCHHEM U OOBSCHEHHEM
XUMHYECKOTO JKCIIEPUMEHTA, COOJIIOJICHHEM TMpaBUi 0€30MacHOTO OOpaIleHusl C BEleCTBAMH
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OBJIaJIcHUE OOYYaIOIIMMHUCA 3HAHUAMU O CTPYKTYpHO-(YHKIIMOHAJIBHOW OpTaHU3alMU KUBBIX
CHUCTEM pAa3HOr0 paHra W MPHOOpEeTEHUE YMEHHM, UCIOIB3YIOT STH 3HAHHS JUISI TPAaMOTHBIX
JIEHCTBUI B OTHOILIEHUU OOBEKTOB KUBOM MPUPOBI U PEUICHHS] PA3TUYHbIX KU3HEHHBIX MPOOIIEM.

IlnanupyemMsble pe3yabTaThbl OCBOCHHS Y4eOHOI0 peaMera
1. JIu4HOCTHBIE Pe3y/JIbTAaThI (@IocC Co0)
IrPas’KIAHCKOr0 BOCIIMTAHUS:
c(OPMHUPOBAHHOCTh T'PAXKITAHCKOW MO3UIUN O00YYArOIIErocsi Kak aKTHBHOI'O U OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I1IecTBa;
OCO3HAHHME CBOMX KOHCTHTYLIMOHHBIX MIPaB U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U NIPABOIOPS KA,
OPUHATHE  TPAAMIMOHHBIX  HAI[MOHAIbHBIX, OOINEYEIIOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEN;
FOTOBHOCTb  NPOTHUBOCTOSTH ~ MJIEOJIOTMM  SKCTPEMH3Ma, HalMOHaiM3Ma, KceHodoouw,
JUCKPUMMHAIIMH TI0 COIMATBHBIM, PETUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM IPU3HAKAM;
TOTOBHOCTb BECTH COBMECTHYIO ACSITEILHOCTh B MHTEpECaX IPakJaHCKOTO 00IIeCTBa, y4aCTBYIOT
B CaMOYIIPaBJIEHUH B 00111€00pa30BaTEIbHON OPraHU3alNU U JETCKO-IOHOIIECKUX OPTaHU3alHsIX;
YMEHHE B3aUMOJCHCTBOBATH C COLMAIbHBIMA MHCTUTYTaMU B COOTBETCTBUU C MX (QYHKIUSIMHU U
Ha3HAaYECHHEM;
TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOU J1€ATEIbHOCTH;
NATPHOTHYECKOT0 BOCIIUTAHUSA:
c(OpPMUPOBAHHOCTh POCCUUCKON TPaKJAHCKOM HIACHTHUYHOCTHU, MATPUOTHU3MA, YBAXKEHUS K
CBOEMY HApoAy, 4yBCTBAa OTBETCTBEHHOCTHM Iepel PonMHON, TrOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;
LIEHHOCTHOE OTHOIIEHME K TOCYJapCTBEHHBIM CHMBOJAM, HCTOPUYECKOMY WU IPUPOJHOMY
HAcJeIMI0, MaMITHUKAM, TpaaulusM HapoaoB Poccuum, noctmxenusiMm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYAE;
uzeiHast yOex1€HHOCTb, TOTOBHOCTD K CIIY>)KeHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €T0
cynp0y;
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HApOa;
c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHUS;
CIIOCOOHOCTh OIIEHMBAIOT CHUTYAllMI0 W MPUHMMAIOT OCO3HAHHBIE PEIIEHUs, OPUEHTHPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH,;
OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYyIIEro;
OTBETCTBEHHOE OTHOIIICHHE K CBOUM POJIUTENSIM U (MJIK) IPYTUM YJIEeHaM CEMbH, CO3aHUIO CEMbU
Ha OCHOBE OCO3HAHHOTO MPUHSITHUS [IEHHOCTEW CEMEUHON KU3HU B COOTBETCTBUH C TPAIULIUSIMU
Hapos10B Poccuu;
ICTETHYECKOT0 BOCTIMTAHMSA:
ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYas ACTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAA U OOLIECTBEHHBIX OTHOLICHMI;
CIIOCOOHOCTh BOCIIPHHHMMAIOT PA3IMYHBbIC BUIBI MUCKYCCTBA, TPAIUIIMU U TBOPUYECTBO CBOETO H
JIPYTUX HapoJO0B, OLIYLIAIOT IMOLIMOHAIBHOE BO3/IEHCTBHE UCKYCCTBA;
yOeXIEHHOCTh B 3HAUUMOCTH JJIs1 TMYHOCTH M O0IIIECTBA OTE€YECTBEHHOTO U MUPOBOT'0 HCKYCCTBA,
ATHUYECKUX KYJIBTYPHBIX TPAJAUIIMA U HAPOJTHOTO TBOPUECTBA;
TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUJIAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH KayecTBa
TBOPYECKOM JIMYHOCTH;
(puzuyecKoro BOCIMTAHMUSA:
c(hOpMUPOBAHHOCTH 3JI0POBOTO M 0€30MacHOr0 00pasa >KW3HHU, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO;
NOTPEOHOCTh B (PU3NYECKOM COBEPUICHCTBOBAHUM, 3aHATHUSAX CIIOPTUBHO-03/10POBUTEIBHON
JESATEIBHOCTBIO;
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AKTUBHOE HETPHUSATHE BPEIHBIX MPUBBIUEK W MHBIX (OpPM NMPUUYMHEHHUS Bpena (GU3MUEecKOMy U
IICUXUUYECKOMY 3/I0POBBIO;

TPYAOBOI0 BOCIIUTAHUA:

TOTOBHOCTB K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepPCTBa, TPYI0IIO0HE;

FOTOBHOCTh K aKTHBHOW JE€ATEIbHOCTH TEXHOJOIMYECKONM M COLMAIIBHOM HaIpaBIEHHOCTH,
CIIOCOOHOCTh MHULIMUPOBATh, IUIAHUPOBATh U CAMOCTOSITENILHO BBIIIOJIHATh TAKYIO J€ATEIbHOCTD;
UHTEpEeC K pa3uyHbiM cdepaMm MpodeccHoHANbHON NeATeIbHOCTH, YMEHHE COBEpPLIAIOT
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U pearn30BhIBAIOT COOCTBEHHBIEC KU3HEHHBIC IIIaHBI,
TOTOBHOCTb U CLIOCOOHOCTH K 00pPa30BaHMIO M CaMOOOPA30BAHUIO HA MPOTSKEHUH BCEH HKU3HU;
IKOJIOTHYECKOr0 BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ JKOJIOTMUECKOM  KYJIbTYpbl, [OHHUMAaHHE  BIMUSHHUS  COLIMAJIBHO-
HPKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHME HIPHUPOJHOM M COLHMAIbHOM Cpeibl, OCO3HAHUE
IJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JEHUCTBUM B OKPYXKAIOLIEH CpEle HAa OCHOBE 3HAHMS LEJEH
YCTOMUYMBOIO pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HEMPUATHUE ICUCTBUI, IPUHOCSIINX BPE] OKPYKAOUIEH CPENE;

YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIC HYKOJIOTMUYECKHE IMOCIEACTBUS MPeaPUHIMAEMbIX
JIEMCTBHM, IPEAOTBPALLAIOT UX;

pacIIMpEeHHE ONbITa I€ATEIbHOCTH IKOJIOTMYECKON HAIIPABICHHOCTH;

LEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOIIECTBEHHOW NPAKTUKH, OCHOBAaHHOTO Ha AHMAJOre KYJbTYp, CIIOCOOCTBYIOIIETrO
OCO3HAHHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

COBEPLIECHCTBOBAHUE SI3bIKOBOM U UNTATENIBLCKOM KyJIBTYpPbI KaK CPEJICTBA B3aUMOIECHCTBUS MEKY
JIIOJIBMU U TTO3HAHUS MUDA;

OCO3HAHHE IIEHHOCTH HAay4HOH JeSTENIbHOCTH, T'OTOBHOCTh OCYIIECTBISATH IPOEKTHYIO U
MCCJIE0BATENBCKYIO eI TENIbHOCTh UHIUBUAYAIbHO U B TPYIIIIE.

JINYHOCTHBIE Pe3YJIbTAThI 0OCBOCHHA YUeOHOr0 npeaMera Xumus B 001b1eH Mepe 10JKHbI
0TpPaKaATh:

B cooTBETCTBUM € CHCTEMHO-EATENBHOCTHBIM MOAX0A0M B CTPYKTYPE JINYHOCTHBIX PE3YJIbTaTOB
OCBOEHUS MpeaMeTa «XUMHUs» Ha YPOBHE CPETHETO 00111ero 00pa30BaHUsl BbIIEICHBI CIEAYIONINE
COCTaBJISIOLIHE:

1. I'pa:kIaHCKOro BOCIIUTAHHUSA:

— OCO3HaHMA OOYYaIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX MpPaB U OOsI3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

— MPEACTaBICHMUSI O COLUAJBHBIX HOPMax W INPaBUIaX MEXJINYHOCTHBIX OTHOILIEHUH B
KOJUJIEKTHBE;

— TOTOBHOCTH K COBMECTHOH TBOPYECKOH IESITEIbHOCTU NMPHU CO3JaHUM y4eOHBIX MPOEKTOB,
pelieHny yueOHbIX U IM03HABATENbHbBIX 3a/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

— CMOCOOHOCTH MOHUMATh ¥ MPUHUMATh MOTUBBI, HAMEPEHHMSI, JIOTUKY U apryMEHTHI APYTHX
IIPU aHAJIN3€ Pa3INYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2. IIaTpuOTHY€CKOro BOCIIUTAHUS:

— LEHHOCTHOT'O OTHOILIEHUS! K UCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OT€UECTBEHHOW XUMHUH;
— YBaX€HHUS K MPOILIECCY TBOPUECTBA B 00JIACTH TEOPUU U MTPAKTUYECKOTO IPUMEHEHUS XUMHH,
OCO3HAHHS TOT0, 4YTO JOCTHKEHMSI HAayKd €CThb pe3ysbTaT JIUTENbHBIX HaOII0/IeHUH,
KPOTNOTJIMBBIX KCIIEPUMEHTAIIBHBIX IOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTHKOB;

— HHTepeca U M03HaBaTeIbHBIX MOTHUBOB B MTOJIYUEHUH U MOCIIEAYIONIEM aHalu3e NHPOpMaIuu
0 MEPENOBBIX JOCTUKEHHUIX COBPEMEHHON OTEUECTBEHHON XUMUM;

3. IyXOBHO-HPaBCTBEHHOI0 BOCIIUTAHHUS:

— HPABCTBEHHOI'O CO3HAHMsI, ATHUECKOTO IOBEICHMUS;

— CIOCOOHOCTH OLIEHUBATh CUTYallH, CBA3aHHbIE C XUMHUUYECKUMHU SIBICHUSMH, U TPUHUMATh
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OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

— TOTOBHOCTH OLICHMBATh CBOE NOBEICHUE M TNOCTYNKH CBOMX TOBapUUIEH C NO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIIKOB;

4. @opMUpOBaHNS KYJIbTYPbI 310POBbS:

— MOHUMAHMS IIEHHOCTEH 370pOBOTO M 0€30I1acHOro obOpa3a  KH3HU, HEOOXOJIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

— coOTFOICHUS TIPABUIT 0€3011aCHOTO OOpAICHHS C BEIIECTBAMH B OBITY, TOBCEAHEBHOM KU3HU
Y B TPYAOBOM AEATEIbHOCTH;

— TMMOHUMAaHMS IIECHHOCTH MPAaBHJI HHANBUYAJTLHOTO ¥ KOJIJIEKTUBHOTO O€3011aCHOTO TIOBEICHHS
B CUTYAILUAX, YTPOKAKOIIMX 30POBBIO U KU3HU JHOJEH; OCO3HAHUS NOCIEACTBUN U HENIPUATHUS
BPEIHBIX MPUBBIYEK (YITOTPEOIECHUS aTKOT0JIs, HAPKOTHUKOB, KYPCHHS );

5. TpyaoBoro BOCHUTAHUS:

— KOMMYHHMKAaTUBHOM KOMIIETCHTHOCTH B  Yy4e€OHO-HCCJICNIOBATEIbCKOW  JIESITEIbHOCTH,
00I11IECTBEHHO IOJIE3HOM, TBOPUECKOM U IPYTUX BUJAX JIEATEIbHOCTH;

— YCTAaHOBKM Ha aKTHMBHOE y4YacTH€ B pCIICHUHM NPAKTHYECKUX 3aJlad COLMAIbHOM
HaIpPaBJIEHHOCTH;

— HWHTepeca K MPaKTHIeCKOMY U3Y4EHHUI0 Tpodeccuii pa3TuiaHOro pojia, B TOM YHCIIe Ha OCHOBE
MIPUMEHEHHUS MPEAMETHBIX 3HAHUH M0 XUMUU;

— YBaXX€HUS K TPYAY, JIOJAM TPYJa U pe3yJibTaTaM TPYI0BOM AESATEIbHOCTH;

— TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MHIUBUIYAIbHOU TPAEKTOPUU 00pa3oBaHus, OyayIIei
npodeccuu U peanuszali COOCTBEHHBIX KU3HEHHBIX MJIAHOB C YY4ETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPEOHOCTEH 00IIeCTBa;

6. IKOJOrn4ecKOro BOCIMTAHMS:

— DKOJIOTMYECKH 11€J1IeCO00Pa3HOr0 OTHOILIECHUS K MPHUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

— TOHWMAaHHS TI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMHYCCKHUX
MPOIECCOB Ha COCTOSIHUE MTPUPOJTHON U COLIMATBLHOM Cpe/ibl;

— OCO3HaHMsI HEOOXOIUMOCTH HMCTOJB30BAHUS JTOCTHKEHUN XUMHH JIJIsi PEIICHUS] BOIPOCOB
palMOHAIBHOTO MPUPOIONOIB30BAHNS;

— AKTHUBHOTO HENpPUATUSA JEUCTBUM, MPUHOCSIIMX BpPEI OKPYXKAIOIIEH NPUPOIHOWU cpene,
YMEHHMsI IPOTHO3UPOBATH HEOIATOMPUSATHBIE YKOIOTUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX
JIEUCTBHUN U NPEAOTBPALLATh UX;

— HaJIM4usl Pa3BUTOrO SKOJOTMYECKOIO MBIIUICHHS,  JKOJOTHYECKOM KYJIbTYpbI, OIbITa
JIEATEIIbHOCTH  SKOJIOTUYECKOW HANpPaBIECHHOCTH, YMEHUA PYKOBOACTBOBAaThCA HWMH B
MO3HABATENIbHON, KOMMYHHUKATUBHOM U COIIMATILHOM MPAKTHUKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7. LleHHOCTH HAYYHOI'0 MO3HAHHUA:

— copMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOW MPAKTHKH;

— TMOHUMAHMS CHENU(DUKA XUMHUHM KakK HayKd, OCO3HaHus €€ poiau B (popMupoBaHUU
palMOHATBHOTO HAyYHOTO MBIIUICHUS, CO3AaHUM  LEJIOCTHOTO  MPEACTaBIeHHS 00
OKpYXalollleM MHUpPE KaK O €IUWHCTBE NPUPOJbI M YEJIOBEKAa, B TMO3HAHWUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pPelIeHUH MPoOdIeM COXpaHEHUs! IPUPOTHOTO PABHOBECHS;

— yOSXJIEHHOCTH B OCO0OM 3HAYMMOCTH XUMHHU JUIsi COBPEMEHHOW IMBUIIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAMPaBICHHOCTH U BaXHOW POJIM B CO3JaHUU HOBOUM 0a3bl MaTepHalIbHOMN
KYJIbTYPHbI, PEIICHUH TJI00ATBHBIX TTPOOJIEM YCTOMYMBOTO PA3BUTHS YEJIIOBEUECTBA — CHIPHEBOH,
DHEPreTHUECKON, NHUIIEBOH M DKOJOTHYECKOW Oe30MacHOCTH, B PAa3BUTUU MEIUIIMHBI,
o0ecreueHnH yCIOBUM YCIIEIITHOTO TPY/Ia U AKOJIOTHYECKH KOM(POPTHOM KU3HU KaXKOTO YIeHa
00111eCTBA;

— €CTECTBEHHO-HAy4YHOW TIpaMOTHOCTH: T[OHMMAaHUS CYIIHOCTH METOJ0B IO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCTOIh30BATh MOTydaeMble 3HAHUS TS
aHajan3a M OOBSICHEHUS SBJICHHM OKPYXKAIOIIETO MUpa W MPOUCXOIAINX B HEM M3MEHEHUIA,

1085



YMCHUA O€J1aTh 000CHOBaHHBIE 3aKJIFOUCHHS HA OCHOBE HAay4YHBIX (baKTOB 1 UMCIOIINXCS JaHHBIX

C IICJIBIO MMOJTYUYCHHUA JOCTOBCPHBIX BLIBOJOB,

— CIIOCOOHOCTH CaMOCTOSTEIBHO UCIOJIb30BAaTh XUMHYECKUE 3HAHUS A1 pECIICHUA HpO6JI€M B

PCAIBHBIX JKU3HCHHBIX CUTYallUAX;

— HWHTepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON AesITENbHOCTH;
— TOTOBHOCTM M CHOCOOHOCTH K HENpPEpPHIBHOMY OOpPa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TMIOJTYYEHHIO HOBBIX 3HAHMA IO XUMHH B COOTBETCTBUU C >KU3HEHHBIMHU

NOTPEOHOCTSMHU;

— HHTEepeca K 0COOCHHOCTSIM TPy/a B pa3inuHbIX chepax npodhecCHOHATbHON AesITENbHOCTH.

2. Meranpeamernsbie pe3yibtarhl (cM.®PI'OC COO)

Meranpeamernbie pesyiabrarel  nmo ®r'oC

COO

KonkperusoBanubie
pe3yJbTaThl

MeTalpeAMETHLIC

OBJiajieHNe YHUBEPCAJIbLHBIMH Y4eOHBIMH
T03HABATEJIbHBIMM J1eHCTBHSIMU:

a) 6a30BBIC JTOTUUYECKHUE ICUCTBUS:
CaMOCTOSTENILHO (DOPMYITUPOBATh U
aKTyaJIM3UPOBATh MPOOJIEMY, pACCMATPHUBAIOT €€
BCECTOPOHHE;

YCTaHABIIMBAIOT CYIIECTBEHHBIN MPU3HAK WJIH
OCHOBAHHS JJIsl CPAaBHEHHSI, KJIacCU(UKAIIUHN U
000011IeHH S ;

OIIPENENIATh 1SN ICATEIILHOCTH, 33]1aBaTh
napamMeTpbl 1 KPUTCPHUU UX JOCTUIKCHHA,
BBISIBIISITH 3AKOHOMEPHOCTH M IPOTHBOPEYHS B
pacCMaTpUBACMBIX SIBJICHUAX

BHOCHUTBH KOPPEKTUBBI B JICITEIBHOCTD,
OIICHUBAIOT COOTBETCTBHE PE3YyJIHTATOB IEIISIM,
OIICHUBAIOT PUCKU MOCIEACTBUI JESTENbHOCTH;
Pa3sBUBAIOT KPECATUBHOC MBIIIJICHUEC ITPU PCIICHUN
YKU3HEHHBIX TTPOo0OIieM;

a) 6a30BbIC JTOTMYECKUE JCHCTBUS:
UCIOJIb30BaTh MPY OCBOEHUU 3HAHUI
PUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICJIATh XapaKTEepHbIE IPU3HAKHU TOHITUIH
Y YCTaHABJIMBATh UX B3aHMOCBSI3b,
UCIOJIb30BaTh COOTBETCTBYIOIINE TOHATHS
T OOBSICHEHUS OTACTBHBIX (DAaKTOB U
SIBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH IS
KJ1acCU(PUKALMU BELIECTB U XUMUYECKUX
peaKuuii;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHbBIE
CBSI3U MEXIY U3y4aeMbIMH SBIICHHUSIMH;
CTPOUTH JIOTUYECKUE PACCYKIECHUS
(MHIYKTUBHBIC, IETYKTHBHBIE, 11O
aHAJIOTMH), BBISBIISITH 3aKOHOMEPHOCTHU U
MPOTHBOPEYHS B pacCMaTPUBAEMBIX
SBJICHUSX, (OPMYTUPOBATH BHIBOJBI U
3aKITIOYCHHUS;

IPUMEHSTH B IIpOIecce MO3HAHUS
UCTIOJIb3yeMble B XUMUHN CHMBOJIMYECKHE
(3HaKOBBIE) MOJIENH, TPEOOPa30OBHIBATD
MO/JIENTbHBIC TIPECTABICHUS — XUMUYECKUH
3HaK (CMMBOJI) 3JIeMEHTa, XUMUYeCcKas
dbopmya, ypaBHEHHE XUMHYECKOW PEaKIINN
IIPU PEUICHUU YYeOHBIX T03HABATEIbHBIX U
MPaKTUIECKHUX 3a/1a4, IPUMEHSTh
Ha3BaHHbIE MOJEIbHBIE PEICTABICHUS JUIS
BBISIBIICHUS XapaKTEPHBIX PU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUYECKHX
peaKumii;

0) 6a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:
BJIaJICTh HABBIKAMH y4EOHO-HCCIIE0BATEIILCKOM
U MIPOCKTHOM JICSITETIbHOCTH, HABBIKAMHU
paspenieHus: mpooiem;

0) 6a30BbIC UCCIIEIOBATEIILCKUE JICHCTBUS:
BJIaJICTh OCHOBAMH METO/I0B HAyYHOTO
MO3HAHUS BEIECTB U XMMUYCCKUX PEaKITHii;
(dbopMyIUpOBATh MENN U 3a/1a91
UCCJICIOBAHMSI, UCTIOIb30BaTh
MOCTaBJICHHBIE K CAMOCTOSITEIIHHO
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CHOCOOHOCTh M TOTOBHOCTD K CAMOCTOSITEIbHOMY
MOKMCKY METOJIOB PELIeHHs] MPAKTUYECKUX 3a/1a4,
MPUMEHEHHUIO PA3JIMYHBIX METOA0B MMO3HAHUS;
OBJIaJICHUE BUIaMU AESITEILHOCTHU IO MOJIY4YECHHUIO
HOBOT'O 3HAHMSI, €TO UHTEPIIPETAIUH,
peoOpa3oBaHuIo0 U MPUMEHEHHUIO B Pa3IMUHbIX
y4€OHBIX CUTYaIUsAX, B TOM YUCJIE IPU CO3JIaHUU
y4eOHBIX U COIUAIBHBIX TPOEKTOB;
(dbopMUPOBaHNE HAYYHOTO TUIIA MBIITUICHUS,
BJIa/ICHUE HAyYHOU TEPMHUHOJIOTHEN, KITIOYEBBIMU
MOHSATUSMU U METOJaMU;

CTaBUTh U POPMYIHPOBATH COOCTBEHHBIE 3a]a4
B 00pa30BaTENIbHON 1EATENbHOCTH U JKU3HEHHBIX
CUTYaIUsX;

BBISIBJIATh IPUYUHHO-CJICJICTBEHHBIE CBS3U U
aKTyaJIu3UpOBaTh 3aj/iady, BBIIBUTAIOT TUIIOTE3Y
€€ PEIICHUs], HAXOAUTh APTYMEHTHI IS
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUMN, 3a1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,
aHAJIM3UPOBATH MTOJIYYCHHBIC B XOJI€ PEIICHUS
3aJja4uM Pe3yJbTaThl, KPUTHUYECKH OI[CHUBAIOT MX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBUSIX;

JIaBaTh OIEHKY HOBBIM CUTYaIIMsIM, OLICHUBAIOT
MPUOOPETEHHBIN OTIBIT;

pa3pabaThIBaIOT IUIaH PELIEHUs IPOOIEMBI C
Y4ETOM aHajn3a UMEIOIINXCS MaTepUaIbHbIX U
HeMaTepualbHBIX PECYpPCOB;

OCYLIECTBIISITh LI€JI€HATIPABICHHBIA MOUCK
NepeHoca CpeiCTB U COCOOOB JEHCTBUS B
npo¢eCCHOHATBLHYIO Cpeay;

YMETh IEPEHOCUTH 3HAHUSA B MIO3HABATEIHHYIO U
MPAKTHYECKYI0 00JIaCTH KUZHEICATEIbHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEeIMETHBIX 00IacTel;

BBIJIBUTAIOT HOBBIC UJICH, TIPEJIararoT
OPUTMHAJIbHBIE MOJIXO0/IbI U PELICHUS;

CTaBUTh NPOOJIEMBI U 334U, JOMYCKAIOII1e
aJIbTEPHATHBHBIE PEUICHUS;

c(hopMyJIUPOBAHHBIE BOMPOCHI B KAYECTBE
MHCTPYMEHTA IMO3HAHUSA U OCHOBBI IS
(hOpMUPOBAHUS TUTIOTE3HI 10 IPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKICHUM;
BJIJICTh HABBIKAMH CAMOCTOSITEILHOTO
IIJJAHUPOBAHUS U MPOBEJICHUS YUYCHUUECKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh
yMeHHsI HaOII0AaTh 3a X0JI0M Ipoliecca,
CaMOCTOSITEJIbHO MTPOTHO3UPOBATH €0
pe3ynbTaT, GopMyIHpPOBaTH 0000IIEHUS U
BBIBO/IbI OTHOCHUTEIIBHO JJOCTOBEPHOCTH
pPEe3yIbTAaTOB UCCIIEIOBAHUSI, COCTABIIATh
00OCHOBaHHBIN OTUYET O MPOJIETAHHON
pabore;

puoOpeTaTh OMbBIT YYEHUUECKOU
HCCIIEI0BATENILCKON U IIPOEKTHOMN
JIeATETLHOCTH, MPOSBISATH CIOCOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEJIbHOMY MOUCKY
METO/IOB pELICHUs TPAaKTUYECKHX 3a/1ad,
MIPUMEHEHHUIO PA3JIMYHBIX METOI0B
MTO3HAHHS;

B) paboTa ¢ uHpopmauei:

BJIaJICTh HaBbIKAaMU MOJTyYeHUs WH(POpMALIUU U3
HCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOSATEIHHO
OCYILIECTBIIATD IIOUCK, aHAJIN3, CHCTEMATH3aLIUIO
U MHTEpIpeTalnio HHHOPMaLUU Pa3InYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

CO03/1aBaTh TEKCThI B pa3IU4HbIX (hopmartax ¢
y4eTOM Ha3HaueHHs WH(POpPMAIIUU U LIeTEeBOI
ayJIUTOpPHUH, BBIOMpas ONTUMAIEHYIO popMy
NPEeJICTaBICHUS U BU3yaIH3alUH;

OLICHUBAIOT  JIOCTOBEPHOCTh,  JIESTUTUMHOCTh
uHpOpMallUK, €€ COOTBETCTBUE IIPAaBOBBIM U
MOpPaIbHO-ITHUYECKUM HOpPMaM;

B) pabota ¢ uHpopmanuei:

(bopMynupoBaTh 3amnpochl U TNPUMEHSTh
pa3iaryYHble METO/IbI NPHU MOUCKE U 0TOOpE

uH(popMaIuy, HEOOXOIUMOM TUIS
BBIITOJIHEHUS yUeOHBIX 3a1a4
ONPENENEHHOIO THIIA;

npuodpeTaTh OIIBIT HCIIOJIL30BAHHUS

MH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMM M PA3JUYHBIX TMOHUCKOBBIX
CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO
dbopMy  mpexactaBieHuss  uHGOpMaLUU
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UCIIONIb30BaTh CPEACTBA HMH(POPMAIIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTUH B PpEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHW3allMOHHBIX  3aJa4 C  COOJIIOJCHUEM
TpeboBaHUi SPrOHOMUKH, TEXHUKU
0€30IIaCHOCTH, THTHEHBI, pecypcocOepeKeHus,
NPaBOBBIX W OTUYECKHX  HOPM,  HOPM
nH(pOpMaIMOHHOM 0€30MMaCHOCTH;

BJIQ/ICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI
uHpopmaruu, nHGOPMAITMOHHON 0€30MaCHOCTH

(cxembl, TpaduKu, TUArpaMMbl, TaOIUIIBI,
PUCYHKHU U T. II. );
WCIIOJIb30BaTh HAYYHBIN SI3bIK B Ka4eCTBE

cpeactBa mnpu  paboTe ¢ XUMHUYECKOM
uHpopManuei: IPUMEHSTD
MEXITPEIMETHBIC (pusmueckue u
MaTeMaTHYECKUEe) 3HAaKU ¥  CUMBOJIBI,

dhopmyel, a0OpeBUATYpPBI, HOMEHKJIATYPY;
UCTIOJIb30BaTh u npeoOpa3oBHIBATh
3HAaKOBO-CUMBOJIMUYECKHUE cpeacTBa

HTHOCTIL HATJISTHOCTH
OsJiaieHne YHUBEPCAJIbHBIMH

KOMMYHHUKATHBHBIMU /Il CTBUSIMH:

a) oOImeHue: a) oO1IeHME:

OCYIIIECTBIISATH KOMMYHHUKAITMH BO BCeX cepax
KU3HU;

pacrno3HaBaTh HEBEpOaJIbHbIE CPEACTBA OOIIEHUS,
MOHUMAIOT 3HAUYEHUE COLUATbHBIX 3HAKOB,
pacrno3HaBaTh MPEANOCHUTKA KOHMIMKTHBIX
CUTYallUi U CMSITYar0T KOH(IJIUKTHI;

BIIAJICTh PA3JIMYHBIMU CIIOCOOAMHU OOILIEHUS U
B3aMMO/ICICTBUS;

apryMEHTHPOBAHHO BECTH JAHAJIOT, YMETh
CMSTYalOT KOH(IUKTHBIE CUTYALINN;
Pa3BEPHYTO U JIOTUYHO U3JIararoT CBOK TOUYKY
3pEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

3a71aBaTh BOMPOCHI 10 CYIIECTBY
00CyK1aeMO TEMBI B XOJI€ JIMAJIOTa ¥/WIIH
JUCKYCCHH, BEICKA3bIBATh UJICH,
(bopMyIUpPOBAaTh CBOM MPEIOKEHUS
OTHOCHUTEIIBHO BBITTOJIHEHUS
MpeI0KEHHON 3a/1a4H;

BBICTYIATh C MIPE3EHTAIEH Pe3yIbTaTOB
IM03HABATEILHOM JCSITCIILHOCTH,
MOJIyYEHHBIX CAMOCTOSITENILHO MU
COBMECTHO CO CBEPCTHHKAMH IIPU
BBIMIOJTHEHUH XUMHUYECKOT0 IKCIIEPUMEHTA,
MPaKTUYECKON pabOTHI IO HCCIIETIOBAHUIO
CBOICTB M3y4aeMbIX BEIIECTB, peaanu3aluu
yueOHOro npoekTa u hopMyIupoBaTh
BBIBO/JIBI 110 pe3yJIbTaTaM MPOBEIEHHBIX
WCCIICIOBAaHHUI TTyTEM COTIIACOBAHHS
MO3UIUH B X0/1€ 00CYKIeHUsI 1 0OMeHa
MHEHUSIMU

0) cCOBMECTHas JIeSITEIIbHOCTb:

MOHUMAIOT M  HUCIOJb30BaTh MPEUMYIIECTBA
KOMaHJIHOW ¥ MHIUBUIYaTbHOU pabOTHI;
BBIOMPAIOT TEMATUKY M METOJIbI COBMECTHBIX
JENCTBUI ¢ yueTOM OOIIUX HHTEPECOB U
BO3MOKHOCTEH KaKJ0T0 YjeHa KOJIJIEKTHRA;
IPUHUMAIOT L€ COBMECTHOM JEATEIIbHOCTH,
OPraHU30BbIBAIOT U KOOPJAUHHUPOBATH JECUCTBUSA 1O
€€ JOCTMIKEHHUIO: COCTaBJISTh IUIaH JIEWCTBUH,
pacmpenensiatb poiad C  Y4YETOM  MHEHHUH
YYaCTHUKOB, 00CYyXIaroT pe3yJIbTaThI
COBMECTHOM paboThI;

OIICHUBAIOT KA4€CTBO CBOErO BKJAJa W KaXKJAOTO
YY9acTHHKAa KOMaHAbl B OONIMH pe3ynbTaT TIo
pa3paboTaHHBIM KPUTEPUSIM;

MpeyiaratoT HOBBIE MPOEKTHI, OLIEHUBAIOT UJIEU C
MO3ULMY HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

0) COBMeCTHas JIeATEeIbHOCTD:
MOHUMAIOT U HCIOJb30BATh MPEHMYIIECTBA
KOMAaHTHOW ¥ MHAMBHUYaTbHON pabOThI MpH

peleHnn XUMHAYECKON po0IeMBI,
000CHOBBIBAIOT HE00X0/IMMOCTh
IIPUMEHEHUS IPYIIIOBBIX bopm

B3aMMOJICHCTBUSL TIPH pELICHUH YyueOHOU
3aJ1a49M;

BBIOMPAIOT TEMATUKY U METOJIbI COBMECTHBIX
JNIEUCTBUM ¢ y4€TOM OOMIIMX WHTEPECOB U
BO3MOKHOCTEH Ka)KJ0I0 ujieHa KOJJICKTHUBA;

MIPUHUMAIOT 1enb COBMECTHOMN
JIeATEIIbHOCTH, OpraHM30BBIBATE U
KOOPAUHHUPOBATH JEUCTBUSA o eé

JIOCTHKEHUIO: COCTaBJIATH IJIaH JEHCTBH,
pacrpenensiaTb pojid C Y4ETOM MHEHUH
YYaCTHHMKOB,  OOCYXKIAIOT  pe3yJbTaThbl
COBMECTHOM pabOThI;

OLICHMBAIOT KauecTBO CBOETO BKJIaja U
BKJIQJIa KaXJOrN0 YYacTHUKA KOMaHIbl B
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KOOPJIMHHUPOBATH M BBITIOIHATH PadOTy B
YCIIOBHSX PEAIbHOTO, BUPTYaJIHHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;
OCYILECTBIISATh IIO3UTUBHOE CTPATETHYECKOE
MOBEJICHUE B PA3IMYHBIX CUTYAIHSIX, IPOSBIISATH
TBOPYECTBO U BOOOpaKeHUE, OBITH
WHUITUATHBHBIM.

o0mumi  pe3yabTar pa3paboTaHHBIM
KPUTEPHSIM;

IIPEJIaral0T HOBBIE IPOEKTHI, OLIEHHUBAIOT
UJICH C MIO3ULIUN HOBU3HBI, ODUTUHAIBHOCTH,
IIPAaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATh MTO3UTUBHOE CTPATETUYECKOE
IIOBEJICHUE B  pPaA3JIMYHBIX  CHUTYalHMsX,
HPOSIBIIATE TBOPYECTBO U BOOOpa)KeHHUE,

OBITE MHHUIIUATUBHBIM.

1o

Osgi1aieHHe YHUBePCAJIbLHBIMU
PeryJasiTHBHBIMH J1€HCTBUSIMHU:

a) caMOOpTraHU3alIHs:
CaMOCTOSITENIBHO OCYLIECTBIISITh 103HABATEIIbHYIO
JESITENIbHOCTD, BBISBIATH MPOOJEMBI, CTaBUTh U

dbopmynupoBath ~ COOCTBEHHBIE  3a7aud B
00pa3oBaTeNbHON AEATEIbHOCTH U KU3HEHHBIX
CUTYaIUsX;

CaMOCTOSITENIbHO ~ COCTABJISATh IIJIaH  PEIICHUs

npoOJeMbl C Y4ETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U ITPENOYTECHUH;
JIaBaTh OLIEHKY HOBBIM CUTYalLlHsIM;

pacuMpsATh paMKU y4eOHOTro IpeIMeTa Ha OCHOBE
JIMYHBIX IIPEAIIOYTEHUM;

JIeNIal0T OCO3HAHHBIA BBIOOP, apryMeHTHPOBATh
ero, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;
OLIEHUBAIOT IPHOOPETEHHBIN OIBIT;
CHOCOOCTBOBaTh (POPMUPOBAHUIO M TIPOSIBICHUIO
MIMPOKOH 3pYAMLIMU B Pa3HBIX 00JACTIX 3HAHMH,
MIOCTOSIHHO MOBBILIAIOT CBOW 00pa3oBaTeNbHbIN 1
KYJIbTYPHBIN YPOBEHb;

a) caMOOpTaHu3aIHs:

CaMOCTOSITENIEHO IUTAHUPOBATH "
OCYILIECTBIISITh ~ CBOKO  ITO3HABATEIBHYIO
JeSITeTTLHOCTD, OTIPeetsis e€ 1eNn 1 3a1a4H,
KOHTPOJIMPOBATH U 110 MEPe HEOOXOIUMOCTH
KOPPEKTUPOBATh MPEAIaraeMblii ajarOpUTM
JNCHCTBUH TIPU BBITIOJHCHUU Y4YEOHBIX U
UCCIICIOBATENILCKAX ~ 3aJa4,  BBIOMpATH
HauOosiee  A(ddexkTuBHBIA  Ccrmocod  Ux
pelieHuss ¢ YYETOM TIOMYYCHHS] HOBBIX
3HaHUM O BEIIECTBAX W XHUMHUYECKUX
peaKIusX;

0) CaMOKOHTPOJIb!

JlaBaTh OLEHKY HOBBIM CHUTYyallUsiM, BHOCHTb
KOPPCKTHUBBI B JACATCIIbHOCTD, OLICHUBAKOT
COOTBETCTBHUE PE3yJIbTATOB LIETSIM;

BIIQJICTh HaBBIKAMU TO3HABATEIHHOU peQIIeKCHUr
KaKk OCO3HAaHHS COBEpIIAEMBIX JCUCTBUH U
MBICIIMTCJIIBHBIX TIPOHECCOB, HUX PE3YJIbTATOB U
OCHOBaHHUI;

HCIIOJIB30BATh MNPUCMBI pe(l)J'ICKCI/II/I JUIA OLICHKH
CUTYalll{, BBIOOpa BEPHOT'O PEIICHUS;

YMETb OLCHUBAKOT PHUCKH HW CBOCBPEMCHHO
NPUHUMAIOT PELICHUS [0 UX CHIKEHHIO;

0) CaMOKOHTPOJIb!

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh
KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBAIOT
COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIAJICTD HaBBIKAMH IM03HABaTEILHOM
pedieKCN KaK OCO3HaHUSl COBEPIIIaeMbIX
JICUCTBUIA U MBICIUTEIIBHBIX MPOLECCOB, UX
pe3yJIbTaTOB UM OCHOBAHUMW; HCIIOIb30BaTh
puéMbl peIeKkCuu I OIEHKH CUTYaIlUH,
BBIOOPA BEPHOTO PEIICHNUS;

YMETh OLECHHUBAIOT PUCKU M CBOECBPEMEHHO
MIPUHUMAIOT PEUIEHUS [0 UX CHUKEHUIO;
MPUHUMAIOT MOTHUBBI U apTYMEHTHI JPYTHUX
MIPU aHAJIM3€E PE3yJIbTATOB JAEATEIbHOCTH;

B) SMOITMOHATBHBIN HHTEIJIEKT, MPE/ITOIaraloIInii
c(OPMHPOBAHHOCTbD:

CaMOCO3HaHUS, BKJIFOYAIOMIETO  CIOCOOHOCTh
NOHUMAIOT CBOE SMOIMOHAIBHOE COCTOSIHHUE,
BUICTh HANpaBJICHUS pPa3BUTHS COOCTBEHHOU
HIMOIMOHAIBHOM cepbl, ObITh yBEPEHHBIM B ce0e;
caMOperyJIHpPOBaHUS, BKITIOYAFOIIETO

CAMOKOHTPOIJIb, YMCHHC IMPpUHHUMAIOT

B) SMOLMOHANIbHBIA WHTEIJIEKT:
c(hOpMUPOBAHHOCTh CaMOCO3HaHMUA,
BKJIIOYAIOIIET0 CHOCOOHOCTh  IMOHUMAIOT
CBOE DMOIIMOHAILHOE COCTOSIHHE, BHIETH
HampaBJICHUS pa3BUTUA COOCTBEHHOMN
OMOIIMOHAIBHON cdepbl, OBITh YBEPEHHBIM
B ceOe;
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OTBETCTBEHHOCTh 3a CBOE MIOBEJICHUE, | CAMOPETyJIMPOBAHNU, BKJIFOYAIOLIETO
CHOCOOHOCTh a1aliTUPOBATHCS K SMOLIMOHAIBHBIM | CAMOKOHTPOJIb, yMeHue [IPUHUMAIOT
U3MEHEHUSAM U TPOSBIATH THOKOCTb, OBITh | OTBETCTBEHHOCTh 3a CBOE IIOBEJICHUE,
OTKPBITBIM HOBOMY; CHOCOOHOCTh aZanTUpPOBATHCS K
BHYTPECHHEHN MOTHUBALIUH, BKJIFOYAIOLIEH | SMOLIMOHAIBHBIM U3MEHEHUSAM U IPOSBIATH
CTpEMJIEHHE K JOCTHXKEHMIO LEIM M YyCIeXy, | THOKOCTb, ObITh OTKPHITHIM HOBOMY;
ONTUMU3M, WHULIUATUBHOCTb, YMEHHUE | BHYTPEHHEM MOTHMBALMM, BKJIIOYAIOLIEH
JEHCTBOBATH, UCXO U3 CBOUX BO3MOYKHOCTEH; CTPEMIICHHUE K JOCTHIKECHUIO LIEIU U YCIIEXY,
AMIATHM, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHMMAIOT | ONNTUMHU3M,  HWHULMATUBHOCTb,  YMEHHE
SMOLIMOHAIBHOE COCTOSIHUE APYTUX, YYUTHIBAIOT | AEHCTBOBATH, Uucxonsd u3 CBOUX
€ro IpU  OCYLIECTBICHUM KOMMYHHMKALIMM, | BO3MOKHOCTEH;
CHOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO; | SMIATUM,  BKIIOYAIOIIEH  CIIOCOOHOCTH
COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAKOIUX | IOHUMAKOT  3MOLMOHAIBHOE  COCTOSIHUE
CHOCOOHOCTh  BBICTPAUBAKOT  OTHOLIEHUS  C | IPYTHUX, YYUTBIBAKOT ero npu
JPYTMMHU  JIOAbMH, 3a00THTBCS, IPOSIBIATH | OCYIIECTBICHUU KOMMYHHUKAIUH,
MHTEPEC U pa3peraroT KOH(IUKTHI; CHOCOOHOCTh K COUYYBCTBHIO u

CONEPEKUBAHUIO;

COL[MAIIBHBIX ~ HABBIKOB,  BKJIFOYAIOLIUX

CIIOCOOHOCTh BBICTPAMBAIOT OTHOLICHHS C
JIPYTMMHU JIFOJIbMH, 3a00TUTBHCS, MPOSBIATH
WHTEPEC U pa3peniaroT KOH(IUKTHL.

T) IPUHATHE ce0s U IPYTUX JIOACH:

MPUHUMAIOT €051, TOHUMAs CBOU HEJOCTATKH U
JIOCTOUHCTBA,

MPUHUMAIOT MOTHBBI U QPTYMEHTBI PYTHX
JIFO/ICH TIPU aHAJIHM3€e PEe3yIbTaTOB JIESATCILHOCTH,
NPU3HABATh CBOE MPABO U MPABO APYTUX JIOACH
Ha OIINOKH;

Pa3BHUBAIOT CIIOCOOHOCTH MOHUMAIOT MHP C
MO3UIUH JIPYTOro YeOBeKa.

T) IPUHITHE Ce0sl U IPYTHX JIIOICH:
IPUHUMAIOT  ce0s, IOHUMas
HEJOCTaTKU U JIOCTOMHCTBA;
MPUHUMAIOT MOTHUBBEI W  apTyMCHTHI
IpyruxX TPy aHalu3e pe3ylbTaToB
JeSITeTTLHOCTH;

MPHU3HABaTh CBOE MPaBO U MPABO JPYTUX
Ha OIIMOKH;

pasBUBAIOT CIIOCOOHOCTH MOHUMAIOT
MUD C MO3UIIH JPYToro YeJI0BeKa.

CBOHU

3. IIpeamMeTHBbIe pe3yabTAThI

IIpenmernsble pesyastatsbl o ®I'OC COO

KonkperusupoBanubie
pesyastarsl (IIPI1)

NpEeAMETHBLIC

1) chopMUpPOBaHHOCTH NMPEACTABICHUIL: O
XHUMHYECKOH COCTaBIISIIONICH
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, POJIU
XMMUU B TIO3HAHUM SIBJIEHUHM TIPUPOABL, B
(GhOpMHUPOBAHUH MBIIUICHHUS U KYJIBTYPBI
JUYHOCTH, €€ (YHKIIMOHATHHON TPAaMOTHOCTH,
HEOOXOIMMOM JIJISl PEIICHUSI MPAKTHIECKUX
3a7a4 ¥ 9KOJOTHUYECKH 000CHOBAHHOIO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOTHOM
cpene;

2) BIaJieHue CUCTEMON XMMHUYECKUX 3HAHUM,
KOTOpasi BKJIFOUAET: OCHOBOIOJIATratoIne
MOHATHUS (XUMUYECKUH JIEMEHT, aToOM,
9JIEKTPOHHAs 000JI0UKa aToma, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, BAJICHTHOCTb,

BbInycKHUK Oy/JeT 3HATh:

OCHOBOITOJIATAIOIINE TOHATHS (XUMHYECKUIH
3JIEMEHT, aTOM, U30TOT1I, S-, P-, d-aneKTpOHHLIe
opbUTanu aToMoOB, HOH, MOJISIPHBIM O00BEM,
BaJICHTHOCTh, CTENICHb OKUCIICHUS, XHMHUECKas
CBsI3b (KOBAJIGHTHAsI, HOHHAs, METAJUINYECKas,
BOJIOPO/IHAS), DJIEKTPOHHAS 00O0JI0YKa aTroma,
MOJIeKyJa, 3JIEKTPOOTPHUIIATEIBHOCTB,
CTpykTypHass ¢opmyna (pa3BépHyTas U
COKpali€HHasl), MOJb,  MOJISIpHas Macca,
YIIIEPOAHBIN CKETEeT, GyHKIIMOHAIbHAS TPYIINa,
panukai, U30MepHs, U30MEpHI,
TOMOJIOTHUYECKHI psm, TOMOJIOTH,
YIII€BOAOPOABI, KUCIOPOI- U a30TCOAEpIKaIIINe
COCIMHEHUS, MOHOMED, TIOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS);
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ANEKTPOOTPHUIATEIHHOCTD, CTEIIEHD
OKHCJICHUS, XUMUYECKas CBSA3b, MOJIb,
MOJISIpHAs Macca, MOJISIPHBINA 00BeM,
YIJIEPOAHBIN CKeNeT, GyHKIMOHATbHASL
rpyIa, paaukai, u30Mepusi, U30MepHI,
TOMOJIOTUYECKUH psiJl, TOMOJIOTH,
YIIIEBOAOPOAbI, KUCIOPO- U a30TCOJAEPIKaIIIME
coelMHEHUs], ONOJIOTUYECKU aKTUBHbIE
BelecTBa (YriIeBOIbI, XKUPHI, OCITKH),
MOHOMEp, OJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS,
KPUCTAJUIMYECKAs PelIeTKa, TUIIbl XUMUYECKUX
peakuuil (OKUCIUTEIbHO-BOCCTAHOBUTEIBHEIE,
3K30-H 3HJIOTEPMHUYECKHUE, PEAKI[UU HOHHOTO
o0MeHa), pacTBOp, 3JIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOJIUTUYECKAS
JUCCOIMAIUS, OKUCITUTENb, BOCCTAHOBUTEIb,
CKOPOCTh XUMHUYECKOU PEaKINH, XUMUUYECKOE
paBHOBECHE), TEOPUH U 3aKOHBI (TEOpus
XUMHUYECKOTO CTPOCHHS OPTraHUYECKUX
BeniectB A.M. bytneposa, Teopus
AIEKTPOIUTUYECKON AUCCOLIUALIHH,
nepuoanueckuit 3akon [[.11. Menneneena,
3aKOH COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XUMHH,
(haKTOIOTUYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OJMyuyeHUHU U 0e30MmacHOM
WCIIOJIb30BAaHUU BOXKHEUIITNX HEOPTAHUIECKUX
Y OPTaHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKON JIEeATETLHOCTH YEJIOBEKa;

3) chopMUPOBAHHOCTH YMEHUI BBISBIATH
XapaKkTepHbIC MPU3HAKU U B3aUMOCBSI3h
M3YYEHHBIX MMOHATUN, TPUMEHSThH
COOTBETCTBYIOIINE MOHSITHS TIPU OMMCAHUN
CTPOEHHUSI U CBOMCTB HEOPTAHUYECKUX U
OpPTraHWYECKUX BEIIECTB U UX MPEBPAICHUN;
BBISIBJIATh B3aUMOCBSI3b XUMUUYECKUX 3HAHUM C
MOHSATUSMHU U MIPEACTABICHUSIMHU JPYTHX
€CTECTBEHHOHAYYHbIX MPEIMETOB;

4) copMUPOBAHHOCTH YMEHHU I UCIIOJIb30BaTh
HAaMMEHOBAHMS XUMHUYECKUX COEAMHEHUN
MEXIYHapOJHOIO COI03a TEOPETUUYECKOM U
MPUKIATHON XUMUHU U TPUBUAIbHBIE HA3BAHUS
BOKHEUIITNX BEIIECTB (ITHIICH, alleTHUJIEH,
runepuH, Genon, GpopManbaerua, yKCycHas
KHCJIOTA, TJIMIWH, YTapHbIA ra3, yriaeKHCIIbIi
ra3, aMMHUaK, ranieHasi U3BeCTh, HeralieHas
W3BECTh, MUTHEBAS COJA U JIPYTHUX),
COCTaBIATH (OPMYIIBI HEOPTAHUYECKHUX U
OpTraHWYECKHUX BEIECTB, ypaBHEHUS
XUMHUYECKHUX PEAKIIHiA, O0BACHATH X CMBICT;
MTOATBEPKJIATh XapaKTEPHBIC XUMHUYECKHE

KpUCTAJUTMYECKasl PeII€TKa, TUITbl XUMHUYECKHUX
peaKIuii, pacTBop, 3JICKTPOJIUTHI,
HE3JIEKTPOJIUTHI, 3IEKTPOJIUTUYECKAS
JIHMCCOLMAIINS, OKHCIIHTENh, BOCCTAHOBUTED,
CKOPOCTh XMMHYECKON pEaKIuu, XUMUYECKOE
paBHOBECHE, TEOPHU M 3aKOHBI (Teopus
CTPOCHMSI OpraHuyeckux BemecTB A. M.
bytnepoBa, 3aKk0H COXpaHEHUsI MaCcChl BEIIECTB
TEOpUsSl  DJIEKTPOIUTHUYECKON JHCCOLMALNH,
nepuoauueckuii 3akoH JI W Menaeneena,
3aKOH COXpaHEHUs W TPEBPALLICHUS SHEPTUU
MIPU XUMHYECKUX PEaKIIHIX );
3aKOHOMEPHOCTH,  CHMBOJIMYECKHM  A3BIK
XUMHUH, MUPOBO33PEHUYCCKUEC 3HAHUS, JICIKAIIHE
B OCHOBE IIOHUMAaHUS MNPUUYUHHOCTH U
CHCTEMHOCTHU XUMHAYECKHX SIBJICHUH,
(aKTOJIOTUUECKHE CBEIACHUS O  CBOMCTBAX,
cocTase, MOJTy4YEHU N u 0e30macHOM
WCIIOJIb30BAaHUH BOKHEHUIIINX HEOPTaHUYCCKUX
BEIIECTB B OBITY W TPAKTHYCCKOH
JIeSTEILHOCTH YEJIOBEKA;

0 XMMHYESCKOI COCTaBJIAIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHUpA, POJIM XHUMHUU B
MMO3HAHUM SIBJICHUH TMPUPOJIbI, B
(GbOpMUPOBAHUN MBILUICHUS U KYJIbTYPhI
JTUYHOCTH, €€ QYHKITMOHATHHOU TPaMOTHOCTH,
HEOOXOMMOM JIJIsl PEIICHHS] IIPAKTHIECKUX
3aJ1a49 ¥ DKOJOTUYSCKU 00OCHOBAHHOT'O
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPH-
pOAHOM cpee;

BoinyckHuK OyaeT yMeTh:

8b1516/1AMb XaPAKTEPHBIE TTPU3HAKH ITOHATHH,
YCTaHABJIUBATh ux B3aUMOCBS3b,
UCNONb306aMb COOTBETCTBYIOIIUE TTOHITHUSA
MpU  ONHUCAHWUU  COCTaBa, CTPOCHUS U
MPEBPALLEHU I OpraHUYeCKUX u
HEOPraHWYECKUX COCIUHEHUI;
UCNONb308aMb XUMUYECKYIO CUMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX

(pa3BEpHYTOH, COKpaIIEHHON) bopmyn
OpTraHU4YCCKUX BCIIECTB H ypaBHeHI/Iﬁ
XUMUYECKUX  PEaKUUH;  uUzeomasiusams

MOICIIN MOJICKYJI OPraHNYCCKHUX BEIICCTB AJIA

WJLTIOCTpAIUH ux XUMHUYECKOTO u
MIPOCTPAHCTBEHHOTO CTPOCHUS;
yemauaenueams MIPUHAJIEKHOCTh

M3YYEHHBIX OPTraHMYECKUX BEIIECTB MO HX
COCTaBy M CTPOCHHMIO K ONpeAeTIEHHOMY
KJIacCy/Tpynie coenHeHu# (YrIeBOIOPO/IbI,
KHUCJIOPOJA- M a30TCOJEpIKaIllie COeIMHEHMS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); 0a8amb
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CBOICTBA BELLIECTB COOTBETCTBYIOLIMMU
SKCHEPUMEHTAMU U 3aMACAMH YPaBHEHUU
XAMHYECKUX PEAKIIUM;

5) chopMUPOBAHHOCTH YMEHUI yCTaHABIMBATD
IPUHAJJIEKHOCTD U3YUEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX BEUIECTB K
OIpEeENIEHHBIM KJIaccaM U rpymnnam
COEIMHEHUH, XapaKTepU30BaTh UX COCTaB U
BAKHENIIME CBOMCTBA; ONPEIECIATH BUIbI
XUMHUYECKHX CBs3eH (KOBaJIEHTHAs, HOHHAS,
METaJIIINYECKasl, BOAOPOIHAS ), TUIIBI
KPUCTAJUIMYECKUX PELIETOK BEUIECTB;
KJIaccu(UIMPOBATh XMMUYECKHE PEAKIIUH;

6) Bi1aJleHuEe OCHOBHBIMU METOJIaMU HAYYHOT'O
MIO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN
(HabnroieHue, N3MEpeHue, IKCIEPUMEHT,
MOJICJIUPOBAHUE);

7) chopMUPOBAHHOCTh YMEHUN MPOBOIUTD
pacueTsl [0 XUMUYEeCKUM GopMyiaM U
YPaBHEHUSM XUMHUYECKHUX PEAKIUM ¢
UCIIOJIb30BaHNEM (PU3NYECKUX BETUYHH,
XapaKTEepU3YIOILINX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA
BEILECTBA; UCIIOJIb30BATh CUCTEMHbIE
XUMHUYECKHE 3HAHUS JUIsI IPUHATHS pELICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYyalUsX,
CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHHEM;
8) chopMHPOBAHHOCTH YMEHHUH MJIAHUPOBATH
Y BBITOJIHATh XUMUYECKUHA SKCIIEPUMEHT
(mpeBpalleHus: OpraHMYECKUX BEIIECTB MPU
HarpeBaHuu, MOJIyYeHHE STUICHA U U3yYeHUE
€ro CBOMCTB, KAUECTBEHHBIE PEAKIIMH Ha
aJbJIETH/IbI, KpaxMall, YKCYCHYIO KUCIIOTY;
JeHaTypalus OEIKOB MPU HarpeBaHUH,
L[BETHBIE peaKkuy OEIKOB; IPOBOJAUTH
peaKIMy HOHHOTO 0OMEHa, OIPENEIIATh Cpeay
BOJIHBIX PAaCTBOPOB, KAUECTBEHHBIE PEAKIIUU
Ha cynbdaT-, KapOoHAT- U XJIOPUI-aHUOHBI, Ha
KAaTHOH aMMOHWUS; pelIaTh
SKCIEPUMEHTAJIbHBIE 33J]a4l 110 TEMaM
"Metamnst" u "Hemeranisl'") B COOTBETCTBUU
C MpaBWJIaMH TEXHUKH O€30MaCHOCTH MPH
oOpallleHnH C BeIeCTBaMU U JIabopaTOPHBIM
000pyIOBaHUEM; TIPEJICTABIISAT PE3YJIbTAThI
XUMHYECKOI0 IKCIIEpUMEHTa B (hopMe 3anucu
YPaBHEHUI COOTBETCTBYIOIINUX PEAKIIUNA U
(dbopMyIUpOBATH BBIBOJIBI HA OCHOBE ATHX
pE3yJIbTaTOB;

9) chopMupPOBaHHOCTh YMEHHUSI AaHAJIU3UPOBATH
XUMHUYECKYI0 HH(POPMALIUIO, MTOTY4aeMyIo U3

UM Ha3BaHUA 1o CUCTEMATHYCCKOU
nomenkiarype (IUPAC), a Takxe npruBOIUTH
TPUBHUAJIBHBIC Ha3BaHUA OTACJIBbHBIX

OpraHWYEeCKHX BEIIECTB (ITHJICH, IPOIUJIEH,
alleTHIICH, YTHIICHTIIUKOJIb, TIIUIIEPUH, PEHOM,
dbopmasibieTu, aneTaabAeTul, MypaBbUHAS
KHCJIOTA, YKCyCHasi KHCIJIOTa, OJICMHOBAas
KHUCJIOTa, CTE€ApUHOBAs KHUCJIOTA, TJIIOKO3a,
bpykTo3a, KpaxMa, HeJUTI003a, MIHIWH) |
TpUBHUAJILHbBIC Ha3BaHUS OTAEJIBHBIX
HEOPraHWYeCKHX BeIIeCTB (yrapHblil Tras,
YIJICKUCIIBIM Ta3, aMMHaK, Traii€Hasi u3BecCTb,
Herami€Hasi U3BeCTh, UThEBAs COJIA, MUPUT U
Ap;

YCmanasausams MIPUHAJIC)KHOCTh
HEOPraHWYECKUX BEIIECTB IO MX COCTaBY K
OTIpeICIEHHOMY KJIACCY/TPYIIE COCIUHEHUN
(mpocTeie  BelIecTBa METUIBl |
HEMETaJlIbl, OKCHJbl, OCHOBaHUS, KHUCIJIOTHI,
amM(pOoTepHBIC THIPOKCH]IBI, COJIHN);
onpedensimp BUAbl XHUMHYECKOW CBS3H B
OpraHWYECKUX COCIUHEHMSIX (OJWHAPHBIC U
KpaTHBIC);

npuMeHsmsb TIOJMOKEHHUSI TEOPUU CTPOCHHUS
oprannyeckux BemiectB A. M. byrneposa aiis
OOBSICHCHHUSI 3aBUCHUMOCTH CBOWCTB BEIECTB
OT MX COCTaBa U CTPOCHHUS; 3aKOH COXPaHEHUSI
MacChl BEIIIECTB;

PACKpb16amsb CMBICI MEPUOINYECKOTO 3aKOHA
. . MenneneeBa u 1EMOHCTPUPOBATH €TI0
CHUCTEMATU3UPYIOIIYI0, 00BICHUTENBHYIO U
MPOrHOCTUYECKYIO (PYHKIINH;
Xapaxmepu3o68ams 3IEKTPOHHOE CTPOCHUE
aTOMOB XHMHYECKHUX 3JIEMEHTOB 1—4
nepuo0B Ileproauueckoit CuCTeMbI
xuMu4ueckux 3yemenToB J[. . Meneneena,
UCIIOJB3YS TIOHATHS «S-, P-, 0-37eKTPOHHbIC
opOuTa- JIn», «IHEPTeTUUYECKUE YPOBHUY;
00bsCHAMb 3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMHYECKHUX IJIEMEHTOB M UX
COEIMHEHUH 10 MepUoIaM U rpyIiam
[Tepuoanyueckoil CHCTEMBI XUMUIECKUX
snemeHToB /I. 1. Menaeneena;
Xapaxkmepuzoeams COCTaB,
buznueckue W XMMHUYECKHE  CBOWMCTBA
TUMMYHBIX  TPEJCTABUTENEH  Pa3TUIHBIX
KJIACCOB OPraHUYECKHX BelIecTB (MeTaH,
9TaH, OTWJIEH, TPONWJICH,  alleTUJIEH,
Oyraauen-1,3, merunOyranueHn-1,3, Gensodn,
METaHOJI, 3TaHOJI, STUJICHTIIUKOJIb, TIUIEPHUH,
deHon, ameranpAeruj, MypaBbHHAs |
YKCYCHAsi KHCJIOTBI, TJIFOKO3a, Kpaxmal,

CTpOCHHE,
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Pa3HbIX HICTOYHUKOB (CPEACTB MacCOBOM
nHpopmaruu, cetb UHTEpHET 1 pyrue);

10) chopmupoBaHHOCTH YMEHUIA COOTIOIATH
IpaBHJIa HKOJIOTUYECKH 11€JIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYIAOBOH JEATEIHHOCTH
B L[EJISIX COXPAHEHHUS CBOETO 370POBbsI U
OKpPY’KaIOILed PUPOJIHOM CPENIbl; YUUTHIBATh
OIACHOCTH BO3/ICUCTBUS HA KUBbIE OPTaHU3MBbI
OTIPE/ICIICHHBIX BEIIECTB, TOHUMAsI CMBICIT
MoKa3aTesl MpeAesbHON JOMyCTUMON
KOHIIEHTPAIINH;

11) s oGyyaronuxcs ¢ OorpaHUYEeHHBIMU
BO3MOXHOCTSIMH 3JI0POBBSL:
c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX
MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHU;
12) s cnenbiX U caabOBHISIINX
oOyJaromuxcs: cOPMUPOBAHHOCTh YMECHHUS
HCIIOJIb30BATh PeIbe(HO TOUCUHYIO CUCTEMY
o0o3nauenuii JI. bpaiins nns 3anucu
XUMHUYECKHUX (HOPMYIL

LEJUII0I03a,  AMUHOYKCYCHas  KHUCIIOTa);
UNIOCMPUPOBams ~ TEHETUYECKYI0  CBSI3b
MEXTY HUMH ypaBHEHHUSMU

COOTBETCTBYIOIIUX XHUMHUYECKUX PEaAKIUil C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;
Kiaccuguyupogams ~ XUMUYECKHE PEaKIUu
M0 PA3IMYHBIM MPU3HAKAM (YUCITY U COCTaBY
pearupyrouux BelecTB, TemioBoMy 3G dekTy
peaKIy, U3MEHEHUIO CTENeHEeW OKHCICHUS
AJIEMEHTOB, 0OPAaTUMOCTH PEaKIUH, YYaCTHIO
KaTajiu3aTopa);

xapaxmepusosams (onucvieams) 00IIUE
XUMHYECKHUE CBOMCTBA HEOPTaHMIECKHUX
BEIIECTB Pa3- JIMYHBIX KIACCOB;
noomeepacoams CyleCTBOBaHUE
TeHETUYECKOU CBSI3U MEXKTY
HEOPTraHNYECKUMH BEUIECTBAMH C TOMOIIBIO
YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX
peaxiui;

Xapaxkmepuzoeamau UCTOYHUKHU
YIIIEBOIOPOAHOTO ChIPbs (HE(PTh, MPUPOTHBIN
ra3, yroib), crnocoObl UX IepepadOTKH U
MPAKTUYECKOE  MPUMEHEHUE  MPOIYKTOB
nepepadoTKy;

NpOBOOUMb BEIYUCIICHUS 10 XUMUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOTUIECTBA
MCXOJIHOTO BELIECTBA WU MPOAYKTa peaKINH
10 U3BECTHBIM Macce, 00BEMY, KOJTHMUECTBY
OJIHOTO M3 UCXO/JHBIX BEIECTB WU
MPOJYKTOB PEAKIINU; «MACCOBast JIOJIS
BEIIECTBA B PACTBOPE», 00BEMHBIX
OTHOIICHHI Ta30B IMPU XUMUYICCKUX
pEaKIusx, MacChl BELIECTBA WU 00BEMaA
ra30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OTHOTO U3 YYaCTBYIOIIMX
B PEaKIIMH BEIIECTB, TEIUIOBOTO A dexTa
pEaKIuy Ha OCHOBE 3aKOHOB COXPaHECHHUSI
Macchl BEIECTB, IPEBPAILICHHS U
COXpaHEHHUS SHEPTHUH);

onpeodenams BAICHTHOCTb U CTETICHb
OKHUCJICHUS] XUMHUYECKHUX DJIEMEHTOB B
COCIIMHEHUSX PA3JIMIHOTO COCTaBA; BH]I
XUMHYECKOH CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJUIn9ecKasi, BOJOPOIHAs) B
COETMHEHUSX; TUTT KPUCTAJUTMUECKOM
PEmETKN KOHKPETHOTO BelecTBa (aTOMHas,
MOJIEKYJISIpHAs, HOHHAs, METaJUTHUECKas);
XapakTep Cpeibl B BOJHBIX PacTBOpaxX
HEOPTaHMUYECKUX COCIMHECHHIA;

npo6oOuUmMsb PEAKINH, TIOATBEPKAAIOIIIE
KaueCTBEHHBIN COCTaB Pa3IMYHBIX
HEOPTraHMYECKUX BEIIECTB; PACHO3HABAMb
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OTIBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPAaX HEOPTaHUYECKHUX
BEIIICCTB;

é1ademsb CHUCTEMON 3HAHMM 00 OCHOBHBIX
METOJIaX HAyYHOTO TO3HAHMUS, UCTIOIB3YEMBIX
B XUMHHA TIpH H3YYCHUU BEIICCTB U
XUMHYECKHX SIBIICHUT (mabmronenwue,
U3MEPEHUE, IKCIICPUMEHT, MOJICITUPOBAHUE),
UCNOIb306aMb  CUCTEMHBIE  XUMHUYECKHE
3HaHUS  JUIS ~ TPUHATHS ~ PCIICHHHA B
KOHKPETHBIX KU3HEHHBIX CUTYaIUsX,
CBS3aHHBIX  C  BeHIeCTBAMH U HX
MIPUMECHECHUEM;

cobnrooams npasuia MOJIb30BaHUS
XUMUYECKOH TOCyIOH U J1abopaTOpHBIM
o0opynoBaHueM, a  TaKKe  IpaBUia
oOpalleHus C BEIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMU 1o BBITIOJTHCHUEO
71a00paTOPHBIX XUMUYECKUX OTIBITOB;
cocmaesnsims YpaBHCHHS PEaKIUit
Pa3JIMYHBIX THIIOB; TIOJHBIC U COKpAIEHHBIE
ypaBHEHUS peaKlMii HOHHOTO OOMEHa,
YUUTBIBAS YCIIOBUS, IPH KOTOPBIX ATH
PEaKIy UIYT 0 KOHIIA;
PACKpbl8ams CYIUIHOCTb OKUCIUTEILHO-
BOCCTAHOBHUTEJIBHBIX PEAKIIUH TTOCPEICTBOM
COCTaBJICHUS YJICKTPOHHOTO OajiaHca ATHX
peaKuuii;

00bsCHAMb 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKON PEaKIMH OT Pa3TNIHbBIX
(bakTOpOB; XapaKTep CMEUICHHS
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHEIIHETo Bo3aencTBus (mpuHun Jle
[Tarense);

Xapaxkmepu306ams XUMUYECKUE TIPOIIECCHI,
JIeKAINTUE B OCHOBE MMPOMBITIIICHHOTO
MOJTyYEHUsI CEPHOM KUCIOTHI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUI
00 00IKX HAayYHBIX MPUHLUIAX U
AKOJIOTHYECKUX MPOOIeMaX XHMHUECKOTO
MIPOU3BO/JICTBA;

NIAHUpPO6amb W GbINOAHAMbG XUMHUYSCKUN
DKCIIEPUMEHT (MPEBPAILICHUS OPTaHUYECKUX
BEIICCTB IPU  HATPEBAHWH, IMOJydECHHUE
THJIEHA W  HM3y4eHHEe €ero  CBOMCTB,
KAueCTBCHHBIC  PEaKIMH  OPTaHHYCCKHUX
BEIIECTB,  JeHATypamus  OElIKOB  IpHU
HarpeBaHuH, I[BETHBIC peakuuu
0enkoB;(pa3okKeHne MepoKCcHUIa BOIOpOIa B
MPUCYTCTBUU KaTaJIM3aTopa, OIpeeiieHUe
Cpelbl PAcTBOPOB BEUIECTB C TOMOIIBIO
VHHBEPCATHHOTO  WHJWKATOPA,  BIUSHUE
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pa3nuYHBIX  (AKTOPOB  HAa  CKOPOCTb
XUMHUYECKON peakiuu, pPeaKIUH HOHHOTO
oOMeHa, KaueCTBEHHBIE PEaKIIUU Ha CyIb(at-
, kapOoHaT- M XJOPHUA-aHUOHBI, HA KATHOH
aMMOHHS; pEIIEHUE HKCHEPUMEHTAIbHBIX
3aJja4y = IO  TeMaMm «Metaiel» U
«Hemeranel») B COOTBETCTBUH C IIpaBUIaAMU
TEXHUKU O€30MacHOCTU MpHU OOpalleHUH C
BELIECTBAMHU u n1a00opaTOPHBIM
000pyOBaHUEM, npedcmasiams pPe3yabTaThl
XMMHUYECKOTO  JKCIepuMeHTa B (opme
3allUCH  YPaBHEHHMH  COOTBETCTBYIOIIUX
peakumii U gopmyruposams BHIBOABI Ha
OCHOBE ITHX PE3yJIbTaTOB;

KpUMu4ecky aHaiusupoeams XUMUYECKYIO
uH(pOpMaLIMIO, TIONy4aeMyld M3 Pa3HBIX
uctouynukoB (CMU, Uurepuer u np );
cobnodame  npasuia 9KOJIOTUYECKU
1[e1eco00pa3HOro TOBEIEHUsT B OBITY U
TPYJOBOH JI€ATENbHOCTH B LEJSIX COXPaHEHUS
CBOETO 3/I0POBbsSI U OKPYXKAIOIIeH MPUPOAHOMN
Cpellbl; 0CO3HA8amb ONACHOCTh BO3JECHCTBUS
HAa OKUBBIE OpPraHU3Mbl  OIpPEAETIEHHBIX
OpraHMYECKHUX BEUIECTB, IOHUMAs CMBbICI
nokazarens [IJIK, nosacuame na npumepax
CH0COObI YMEHbILIEHUS U IPEAOTBPAILIEHUS UX
BPEIHOTO BO3- JCHCTBUS Ha OPraHU3M

YEJIOBEKA;
BoinyckHUK MOJTyYHT BO3MOKHOCThH
HAYYHThCS:

Habmonats, OIUCEHIBATH XUMHYECKHE

MPOLECChl M SBJIEHUS, OpPraHU30BBIBATH U
IIPOBOAUTH  XMMHYECKHE  DKCIIEPUMEHTHI,
BBIIBUTATh TUIIOTE3bl, BHISBISATH 3aBUCUMOCTh
MEXIY HCCIEyEMBIMU BEJIMYNHAMU,
OOBSACHATH  TMOJYYEHHBIE  PE3yJbTaThl U
(b opMyIHpPOBATH BHIBOIBI

2. CTPYKTYPA U COAEPKAHUE YYEBHOTI'O ITPEJIMETA

2.1. O0beM yueOHO IMCUMIVIMHBI M BUABI Y4eOHO0# padoThI

Bup y4yeoHoii padoThI Oo6vem uacos
O06si3aTeIbHAS AYTUTOPHAS YueOHAst HAarpy3Kka (Bcero) 36
B TOM YHUCIJIE:
JIEKIIUHU 18
J1a0opaTopHbIe pabOTHI 4
MPaKTUYECKHUE 3aHATUS 14
Umoeosas ammecmayus 6 popme oughghepenyuposannozo 3auema
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2.2. KajeHjapHo-TeMaTHYECKUH IUVIAH U COAEePKAHUE YUeOHOr0 npeaMeTa « XuMHMsh)

HaumeHoBanue
pa3ieioB U TeM

KoanuecTBo
4acos

Tema 3aHaTHS.
Conepixanue yuefHOro MaTepuaJja, 1a00paTopHble U NPaKTHYeCKHe
3aHATHS 00yYaIOLIMXCS

HJ'laHl/lpyeMble BH/IbI 1€ATEJIbHOCTH
oﬁyqaloumxca HCXO0/1d U3 NPEIAMETHBIX U
MeTallpeAMETHBIX Pe3yJabTaTOB

DJIeKTPOHHBIE U
nu¢poBbie pecypehbl

1

2 3

4

5

Pazneu 1. TeopeTnueckue 0CHOBbI OPraHM4eCKOii XUMHH

Tema 1.1.
IIpeamer
OpraHu4ecKoil XuMHH.
Teopusi XHMHYECKOIO
CTpOeHHUs!
OpraHuYecKux
coeuHeHu

JIMYHOCTHBIE Pe3yIbTAThI: CIOCOOHOCTU MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY
U apTyMeHTHl APYTUX IpPU aHAIU3E PA3UYHBIX BHJIOB y4eOHOW NEATETbHOCTH; IIEHHOCTHOTO
OTHOIIEHUS! K MCTOPHYECKOMY U HAyYHOMY HACJIEIUIO OTEYECTBEHHOW XHMMHH; TOTOBHOCTH
OLIEHUBATh CBOE MOBEJEHUE U MIOCTYIKH CBOMX TOBAPUILEH C MO3UIMIA HPAaBCTBEHHBIX U ITPABOBBIX
HOPM H OCO3HAHHE IOCIEACTBHH 3TUX MOCTYIIKOB; IIOHUMAHHUS CIEIMUKA XUMHH KaK HayKH,
Ooco3HaHMsI €€ pold B (OPMHPOBAHMM PAMOHATEHOTO HAyYHOTO MBIIIICHHS, CO3JaHUH
LIEJIOCTHOTO TPEJCTaBICHUsI 00 OKpYXKalolleM MHpe Kak O eIMHCTBE IPUPOJBI M YeJIOBEeKa, B
MO3HAaHWUH TIPUPOJTHBIX 3aKOHOMEPHOCTEH W peIleHWH IpoliieM COXpPaHEeHUs IPHUPOIHOTO
paBHOBecHs

IHo3naBaTteabHblie Y'Y /I: ucnonb30BaTh NpyU OCBOSHUU 3HAHUM MPUEMBI JTJOTMUECKOTO MBIIUIEHUS
BBIICTATh XapaKTepPHbIE NPH3HAKW MOHITHH M YCTaHABIMBAaTh UX B3aHMOCBSI3b, HCIONB30BaTh
COOTBETCTBYIOIINE TOHATHS AN OOBACHEHHS OTACIHbHBIX ()aKTOB M SIBICHUI; BBIOMPAThH
OCHOBAaHUS M KPUTEPHU JUIS KIACCU(HKAIMU BEIIECTB M XMMHYECKUX PEaKLUil; ycTaHaBIMBATh
MIPUYMHHO-CIIEICTBEHHBIE CBA3U MEXy U3y4aeMbIMU SBICHUIMU;

KommynukatuBHble YY1 3amaBath BOIPOCHI IO CYIIECTBY 00CYKIaeMOI TEMBI B XOJIE TUAIOTa
W/WIM JWCKYCCHH, BBICKAa3bIBaTh HAEH, (OPMYIHPOBATH CBOM IPEIJIOKEHUS OTHOCHTEIHHO
BBIMIOJTHEHUSI TIPEUIOKEHHOM 3a1a9u

PeryasituBubie Y'Y/l caMOCTOATENBHO IUIAHUPOBaTh M OCYHIECTBIATH CBOIO ITO3HABATEIbHYIO
JeATeTbHOCTb, ONpefernsss e LeMH W 3aJadd, KOHTPOIMPOBAaTh M IO Mepe HEeOOXOAUMOCTH
KOPPeKTHPOBaTh Mpe/UlaraéMblii aJrOpUTM AEHCTBHI IpH  BBINONHEHHH YYeOHBIX W
HCCIIeIOBATENECKUX 3a1ad, BEIOMpaTh Hanbosee 3(PQGEKTUBHBINA CrIOCO0 MX PEUICHHUS ¢ YIETOM
NI0JIy4EHUs HOBBIX 3HAHUI O BEIECTBAX U XUMHUYECKUX PEaKLUsX;

Coaep:xanue yueOHOro MaTepuaja 2

1. IIpenmer opranuyeckoii XUMHHU: ¢ BO3HHKHOBCHHE, DPa3BUTHE H 1
3HAUCHNE B ITOJyICHNH HOBBIX BEIIECTB M MaTePHAIOB

Teopust crpoeHus opraHmdeckux coenuaeHuii A.M. Byrneposa, eé
OCHOBHBIE TToJI0keHNsT CTPYKTypHBIE (DOPMyYJIIBI OPTAaHUIECKHX BEIIECTB
T'omororust, u3omepust

XuMH4uecKas CBsI3b B OpPraHHYECKUX COSIMHEHUSX: KPATHEIE CBSI3H, G- U TT-

CBSI3U

IlpencraBneHne 0  KiIaccHPUKAMM ~ OPraHUYECKUX  BEILECTB
HomeHknaTypa OpraHHYecKMX COEJUHEHMH (cucremarnyeckas) u
TPUBHANBHBIE HAa3BaHUS  BAXHEHIIMX  IPEACTABUTENCH  KJIACCOB
OPTaHNYECKHX BEIIECTB

JdeMoHcTpauun

O3HaKOMJICHHE ¢ 00paslaMi OpPraHWYECKHX BELIECTB U MaTepHalaMH Ha
MX OCHOBE; OMNBITHl IO MNPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB MPH
HarpeBaHu (IU1aBjieHue, O0YTIMBaHHE U TOPSHHUE)

TOHSATUN
TIPU3HAKH),

PackpbIBaTh  CMBICT  H3y4aeMBIX
(BBSIBIIATE WX~ XapaKTepHbIE
YCTaHABIMBATh UX B3aUMOCBSI3b
[MpuMeHATh  TONOXKEHHS TEOPHH  CTPOCHHUS
opraHuyecKux coearHeHuit A. M. bytneposa s
OOBSICHEHHSI 3aBHCUMOCTH CBOWCTB BEHICCTB OT
HX COCTaBa M CTPOCHHUS

Hcnons30BaTh XMMHYECKYIO  CHMBOJIHKY IS
COCTaBJIECHUS MOJEKYJIAPHBIX M CTPYKTYPHBIX

(pa3BépHyTOH, COKpAIIEHHO) dopmyrn
OpraHUYeCcKUX BELIECTB

Ompenensatb  BUABI ~ XHMHUYECKOH  CBSI3H
(omuHapHBIE,  KpaTHBIE) B  OPraHUYECKHX
COCTMHEHHUSIX.

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

esson/6149/
https://resh.edu.ru/subject/I

esson/4823/
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IIpakTHYecKHUe U JIAGOpATOPHbIE 3AHATHS 1 PackpbiBaTh poJIb OPraHUYECKON XUMHUU B KU3HU
IIpakTdeckoe 3ansTie 1. MoaenupoBaHue MOJIEKYN OPraHHYECKUX 1 YelI0BeKa, HIUTIOCTPHUPOBATh CBSA3b C IPYTUMHU
BEIECTB. HayKaMH
HabmtonaTh M ONKCHIBATH JEMOHCTPAI[MOHHBIE
OIIBITHI; ITPOBOJUTH W OIMCHIBAThH J1aOOpaTOpPHEIE
OIIBITHL
Pa3nea 2. YraeBoaopoas! 9

Tema 2.1 [Ipeaensubie
YIJI€BO/10PO/bI -
AJKaHBI

JIMYHOCTHBIE Pe3yJbTaThl: AKTUBHOI'O HENPUATHS AEHCTBUMN, IPUHOCAIIMX BPEA OKPY>KaIOLIEH
MIPUPOJHON cpefe, YMEHHsS HPOrHO3MPOBaTh HEONArONPHUATHBIE SKOJIOTMYECKHE IMOCIEACTBUS
MpeANPUHUMAEMBIX JEHCTBUI M TNpenoTBpaiaTh MX; HAIWYUS Pa3BUTOrO 3KOJIOTMYECKOTO
MBIIIICHUS, 3KOJIOTUYECKON KYJIBTYpBI, OIBITA JESITENbHOCTH 3KOJIOTMYECKONW HAlpaBIEHHOCTH,
YMEHUS PYKOBOJCTBOBAThCS MU B [IO3HABATEIbHONW, KOMMYHUKAaTUBHOM U COLIMANBHOMN [IPAKTHKE,
CIOCOOHOCTH 1 YMEHHMS aKTHBHO IIPOTHBOCTOSITH HCOJIOTUH XeMO(oOum;

[Ho3naBaTenbHble YVYJI: Bragers OCHOBaMH METOAOB HAayyHOIO IIO3HAHUS BELIECTB H
XHUMHYECKHX peaknui; (opMynupoBaTh IIeMM ¥ 3aJadd  HCCIENOBAaHHS, HCIIONB30BaTh
MIOCTABJICHHBIE U CAMOCTOSATENBHO C(OPMYIHMPOBAHHBIE BONPOCHI B KadyeCTBE WHCTPYMEHTA
MIO3HAHUSI ¥ OCHOBBI s ()OPMHUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX
CYXKICHHH; BIafeTh HaBBIKAMU CaMOCTOSITENBHOTO IUIAHMPOBAHUS M IPOBEACHHUS YICHHYECKHX
9KCIIEPIMEHTOB, COBEPIICHCTBOBATh YMEHHs HaOJIOJaTh 3a XOAOM MPOIECcCca, CAaMOCTOATEIHLHO
MIPOTHO3UPOBATh €ro pe3yiabTaT, (OPMYJIUPOBATE OOOOIIEHHS M BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJbTaTOB HMCCIECIOBAHUS, COCTABISITH OOOCHOBAHHBIH OTYET O NPOJEIaHHOI
paboTe; mpHOOpEeTaTh OMBIT YYCHUYECKOW MCCIEeNOBATENIbCKOM M IPOSKTHOM IesATEeIbHOCTH,
MPOSIBIIATh  CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIFHOMY IIOUCKY METOJOB PEIICHHS
MIPaKTUYECKHX 3a/1a4, MIPUMEHEHHIO Pa3INIHbIX METO0B TO3HAHNS;

KommynukatuBHable YY1 3a1aBaTh BOIPOCHI [0 CYIIECTBY 00CYKAaeMOI TEMBI B X0/ JHAaI0oTa
W/MIM OWUCKYCCHH, BBICKAa3bIBaTh HAEH, (OPMYIHPOBATH CBOM IIPEIIOKEHHS OTHOCHTEIHHO
BBITIOJTHEHUSI TIPEUTOKEHHOM 3a1a91

PeryasituBubie YYJI caMOCTOSTENHHO TUIAHUPOBATh M OCYHIECTBISATH CBOIO ITO3HABATEILHYIO
NIeITeNIbHOCTh, OIpenesist e€ LeNd M 3aJadd, KOHTPOJHMPOBAaTh M MO Mepe HEeoOXOAMMOCTH
KOPPEKTHPOBaTh MpeJylaraeMblii  aJroput™M JAEHCTBUH IPU  BBHINOJHEHWH YYEOHBIX H
HCCIIeI0BaTEIbCKUX 3a1a, BHIOMpaTh Hanboiee 3(PEKTHBHBII CIoco0 X peuieHus ¢ yu4€ToM
TIOJTYYEeHUsI HOBBIX 3HAHHH O BEIIECTBAX U XMMHUECKUX PEAKIIHAX;

Copnep:kanue yued0HOro MaTepuaia 1 https://resh.edu.ru/subject
1 AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH psia MeraH M 3TaH — 1 PackpeiBaTh CMBICI — H3y4aeMbIX nousituii | /lesson/6151/
NPOCTEHIIME TIPENCTABUTENH AIKAHOB: (DU3MYECKHE W XUMHIECKHE (BBISIBIIATG  MX ~ XapaKTepHbIE  MPH3HAKH),

CBOMCTBa (peaKL[I/II/I 3aMCIICHUS U FOpeHI/Iﬂ), HaxXO0XJIACHUEC B MPUPOIE,
TMOJIYY€HUE U TPUMECHEHUE

YCTaHABIIMBAaTh HMX B3aHMOCBSI3b, HCIIOJIH30BATh
COOTBETCTBYIOIINE TOHATHS TP  ONHCAHUH
cocrasa, CTPOCHHUS u HpeBpaleHuit
OpraHUYeCcKUX COeTUHEHHI

Hcrnonb30BaTh XUMHYECKYH) — CHMBOJIHKY IS
COCTABJICHUSI MOJICKYJISAPHBIX M CTPYKTYPHBIX
(pa3BépHyTOH, COKpAIIEHHO) dopmyn
OpPraHUYECKHX BEUIECTB
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VYcranaBnuBaTh NPUHAOJICKHOCTh BCIIECTB K

ONpeneNnéHHOMY KJaccy YIIeBOJOPOAOB IO
COCTaBy M CTPOEHMIO, Ha3plBaTh UX IO
CHCTEMAaTHUECKOH HOMEHKJIAType; IpPUBOAUTH
TpUBHAIBHEIC Ha3BaHHA OTHENBHBIX
IpecTaBUTeNel yriieBo10poJoB
HWuanBuayaabHble MPOEKTHI
M3yuenne OMOMaKeToB.
Tema 2.2. JIMYHOCTHBIE pe3yJbTaThl: COOIMIOJAEHHUA NPaBUI 0€30MacHOr0 OOpalleHHs C BEIIECTBAMH B
HenpeaeabHbie OBITY, TTIOBCEIHEBHOM XKM3HU U B TPYHOBOIl NEATETbHOCTU; TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
YIJ1€BOJOPOJbI: HHIVBUYaTbHON TpaeKTopuH oOpa3oBaHUs, Oyaymiel mpodeccuu U peaausaluy COOCTBEHHBIX
AJIKEHbI, AIKATNEHb], | XU3HCHHBIX IUIAHOB C y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHMHH, HHTEPECOB H
AKHHBI moTpeGHOCTEH 00MIeCTRa;
IHo3naBaTenbHble YY/I: CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHIYKTHBHBIC, N€AYKTUBHBIE, IO
aQHAJOTHH), BBIIBIITH 3aKOHOMEPHOCTM ¥ IIPOTHBOPEYMSI B PAcCMaTPUBAEMBIX SIBICHUSX,
(GopMynupoBaTh BBIBOJBI M 3aKITIOYEHHS; NPUMEHATH B IIPOLECCEe MO3HAHUS HCIONb3yeMble B
XMMHHU CHMBOJHYECKHE (3HAKOBBIE) MOMAENH, MPeoOpa3OBBIBATE MOIENbHBIE NMPEIACTABICHUS —
XMMHYECKHH 3HaK (CHMBOII) 3JIEMEHTa, XUMHIecKas (GpopMyia, ypaBHEHHE XUMUYECKOH peaKIuu
IIPU PEIICHNH Y4eOHBIX IO3HABATENbHBIX M IPAKTHYECKHX 3aj]ad, IPHMEHSATh HA3BaHHbBIC
MOJIC/IbHBIE NPEJCTAaBICHUS AJS BBIABICHUS XapaKTEpHBIX NPHU3HAKOB U3y4aeMBIX BELIECTB U
XUMUUECKUX PeaKIUid;
KommynukatuBable YY/[: BbICTYHaTh ¢ Ipe3eHTaleld pe3ynbTaToB IO3HABaTEIbHOM
JIeSITeIbHOCTH, TIOJIyYCHHBIX CAMOCTOSITEIBHO UM COBMECTHO CO CBEPCTHUKAMU IIPH BHIIOTHEHUU
XMMHYECKOTO SKCIIEPUMEHTa, MPAKTUYECKOH pPabOTHI IO HCCIEIOBAHHMIO CBOWCTB H3Yy4aeMBIX
BEIIECTB, pEAIN3aliy y4eOHOTO MpoeKTa U (OPMyIHPOBaThH BBIBOABI IO pe3yabTaTaM
MPOBENEHHBIX HCCIIEAOBAHUI IMyTEM COTIIACOBAaHHS IO3MIMI B Xome OOCYXIeHHS W oOMeHa
MHEHHUSMH
PerynatuBnbie YYJ/I: ocCylecTBIATh CAMOKOHTPOJb CBOEH JESATENbHOCTH Ha OCHOBE
CaMOaHajM3a U CaMOOLIEHKU
Cojep:xanue y4eGHOr0 MaTepualia 3 https://resh.edu.ru/subject/|
1. AJIKeHBI: COCTaB U CTPOEHHE, TOMOJIOTHIECKHH psi DTHIIEH U MPONUICH 1 Omnpenensats BHABI XHMHYECKOI cBsi3u B | €sson/5412/
— TIpOCTeHINe TPEACTABUTEIN AJKEHOB: (QU3MUYECKHEe M XHUMHUYECKUE MOJIEKYyJaX yTJIEBOJOPOMIOB; XapaKTepHU30BaTh
cBoifcTBa (peakIuy THUIPUPOBAHMS, TATOTCHUPOBAHMS, THAPATAINH, 3aBHCHMOCTH PEaKIOHHON crocoOHOCTH
OKHCIICHUSI ¥ TTOJIMMEPH3aIny), MOTydeHHE H IPUMEHEHHE YTJIEBOAOPOAOB OT KPAaTHOCTH KOBAJICHTHOM
Ankanuensl byraauen-1,3 u metunOyraauen-1,3: cTpoeHune, BaxHeHIIe CBA3U  XapaKkTepu3oBaTb COCTaB, CTPOEHUE,
XUMUYeCKUe  CBOWcTBa  (peakuus  noiuMmepusanuu) [lomydenue npUMeHeHHe, (Qu3NUeckne H  XUMHYECKHe
CHUHTETHYECKOro Kay4dyKa U PEe3UHBI CBOICTBa, BakKHEWIINE CIOCOOBI IOJIyYEHHs
AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHH DS TUIHWYHBIX MpPeJCTaBUTENEl Pa3INuHBIX KJIACCOB
ATeTHieH — TMPOCTEHIINI MPEeCTaBUTENh aJIKHHOB: COCTaB, CTPOCHHE, YIJIEBOAOPOAOB  (MeTaHa, JTaHa, OTHICHA,

¢u3udeckHe W XMMHYECKHe CBOWCTBa (peakiuu THAPHPOBAHMUSA,
TaJOTeHUPOBAHMs, THAPATAlNH, TOPEHHs), TIOJyIeHHE U IPUMEHEHHE

IlpakTHyeckue 3aHATHS 2

[IpakTuyeckoe 3ansaTue 2. [lomydeHue sTUIEHA U U3y4EHHE €r0 CBOMCTB.
BrluncIIeHHs TI0 YPaBHEHUIO XUMHYECKOH peakiuu (Macchl, 00béMa,

aretwiieHa, Oyraauena-1,3, 6eH3ona)

CrnemoBaTh mpaBmiaM Oe3omacHOW paboTHI B
7abopaToOpHy PH HCIOJIL30BAHUH XMMHUYECKON
nocynsl U 00OpYIOBaHMS, a TaKXKe IpaBHIaM
oOpaleHuss ¢ BEIIECTBAMH B COOTBETCTBHU C
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KOJINYECTBAa HCXOJHO- 'O BEIECTBA WM MPOAYKTA PEaKIHu 110
H3BECTHBIM Macce, 00bEMY, KONUYECTBY OIHOTO U3 MCXOAHBIX BEIIECTB
WU TIPOJYKTOB PEAKINN)

UHCTPYKIMSAMH TI0 BBIMOIHEHUIO 1a00paTOPHBIX
OTIBITOB M NMPAKTUIECKUX PAOOT MO MOTYYEHHUIO U
U3Y4YEeHHIO OPTaHHYECKUX BEILECTB
IIpencraBnsTe pe3ynbTaThl IKCIEPHMEHTa B
(opme 3amucH ypaBHEHHH COOTBETCTBYIOIIHX
peakIyii ¥ jmenaTh BEIBOJBI HA UX OCHOBE

Tema 2.3
ApomaTuyeckue
YIJ1eBOJ0PO/bI

JIMYHOCTHBIE Pe3yabTATHI: CIIOCOOHOCTH IOHMMATh M MIPUHUMATH MOTHBEI, HAMEPEHHUS, JIOTHKY
M apryMEHTHl APYTUX NPH aHAIW3€ Pa3NUYHBIX BUIOB Y4eOHOH AEATENBHOCTH; LIEHHOCTHOTO
OTHOILICHUS K HCTOPHYECKOMY M HAyYHOMY HACIEIHI0O OTEUECTBEHHOH XHMMHH; TOTOBHOCTH
OIIGHUBATH CBOE MOBEICHHUE U MIOCTYNKH CBOMX TOBAPHUIIEH ¢ MMO3UIMI HPAaBCTBEHHBIX M PABOBBIX
HOPM U OCO3HAHHE MOCICACTBHUI ATUX MOCTYIKOB; MOHUMAHUS CIEUGUKA XUMHH KaK HayKH,
Ooco3HaHMsI €€ pond B (OPMHPOBAHMM PANMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH
LIEJIOCTHOTO TPEJCTaBICHUsI 00 OKpYXKalolleM MHpe Kak O eIMHCTBE IPUPOJBI M YeJIOBEeKa, B
MO3HAaHWUH TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHUH Ipo0JieM COXpaHEeHUs IPUPOTHOTO
paBHOBecus

IHo3naBaTteabHblie Y'Y /I: ucnonb30BaTh NpyU OCBOCHUU 3HAHUM MPUEMBI JIOTHUECKOTO MBIIIICHUS
— BBIICIAATh XapaKTepHbIC IPU3HAKH MOHATUH U YCTAHABIUBATh MX B3aUMOCBS3b, HCIOIb30BATh
COOTBETCTBYIOIIME TOHATUS s OOBSCHEHUS OTACNbHBIX (PakTOB W SBICHHUIl; BBHIOMPATH
OCHOBaHHUS M KPUTEPHH UIS KIacCH(UKAIIMH BEIICCTB M XMMUYECKUX PEaKLUil, yCTaHABIUBAThH
MIPUYMHHO-CIIEICTBEHHBIE CBA3U MEXy U3y4aeMbIMU SBICHUSIMU;

KommynunkatuBHble YY1 3a1aBath BOIPOCHI [0 CYIIECTBY 00CYKIaeMOI TEMBI B X0JI¢ THAI0OTa
W/WIM JWCKYCCHH, BBICKAa3bIBaTh HAEH, (OPMYIHPOBATH CBOM IPEIJIOKSHUS OTHOCHTEIHHO
BBINOJHEHUS NIPEUIOKCHHON 3a1a4n

PeryasituBubie YYJI caMOCTOSTENBHO IUIAHUPOBATH M OCYHIECTBIATH CBOIO ITO3HABATEIHHYIO
NIeSTEeNBHOCTh, ONpeaeisisa e€ Ield W 3aJadd, KOHTPOIMPOBaTh W MO Mepe HEOOXOAWMOCTH
KOPPEKTHPOBaTh NpeAiaraeMblii  aqrOpUTM JACHCTBUII TpH  BBHIIOJHEHHH Y4YeOHBIX U
HCCIIeTOBATENBCKUX 3a]ad, BEIOMpaTh HamOosee 3(PQEKTUBHBINA CIIOCO0 MX PEUICHHUS ¢ YIETOM
MTOJTYYEHUsI HOBBIX 3HAHUI O BEMIECTBAX M XUMHUYECKHX PEAKIUIX;

Coaep:xanue yueOHOro MaTepuajia 3

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

1 Apensl Ben3zour: cocras, cTpoenue, Gu3nueckue U XMMHYECKHE CBOMCTBA 1
(peakuuM rajoreHHpOBaHHS W HUTPOBAHMUS), MOJTy4CHHE M HPUMEHEHHE
Tonyon: cocmas, cmpoeHue, Gusudeckue u Xumuueckue Ce0UCMEd
(peakyuu 2ano2eHupoBanUs U HUMPOBAHUS), NOTYUEHUEe U NPUMEHEHUe
ToxkcuyHOCTH apeHoB  [eHernueckas CBS3b  YIJIEBOJOPOJIOB,
NPUHAUISKAINX K Pa3INYHBIM Ki1accam

IIpakTHYecKHe 3aHATHUS 2

[IpaxTuueckoe 3ansatue 3 CocrapieHne Ha3BaHUI OpraHUYECKUX
coeauHeHni mo HoMmeHknatype |UPAC

BbIsSBISITE  rEeHETHYECKYIO CBS3b  MEXKAY
YIIEBOIOPOJAMU M TOATBEPKAATh €€ HaJM4Ke
YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHYECKUX
peakuuii ¢  HCIONB30BAHUEM  CTPYKTYPHBIX

dopmyx

esson/4775/

Tema 2.4
IIpuponnsbie
HCTOYHUKH

YIJIEBOIOPOIOB H MX
nepepadoTka

JIMYHOCTHBIE Pe3yJIbTAThI: AKTHBHOTO HETPUATHS ACHCTBUI, MPUHOCAIINX BPEI OKpPYKaroIen
NPUPOTHON Cpesie, YMEHUSI MPOrHO3HPOBATh HEOJIArONPHUSTHBIE JKOJOTMYECKHE ITOCIECTBHS
NpeINpUHAMAEMbIX JEeHCTBHIl M NpEIOTBpallaTh HX; HAJIWYHS Pa3BHTOTO 3KOJOTHYECKOTO
MBILUICHUSI, JKOJOTHYECKON KyJIbTYpbI, OMbITa JEATSIbHOCTH YKOJIOTHUECKOW HANpPaBICHHOCTH,
YMEHHS PyKOBOJICTBOBATHCSI MU B ITO3HABATEIIHLHON, KOMMYHHUKATHBHOW U COLIMAIILHOM MTPAKTHKE,
CIOCOOHOCTH U YMEHHS aKTHBHO TIPOTHBOCTOSITH HJICOJIOTUH XeMo(oOuu;
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Ilo3naBaTeabHble YYJI: Biaerb OCHOBaMH METOAOB HAy4YHOIO IIO3HAHMA BELIECTB MU
XMMHYECKHX peakuui; (opMynupoBaTh II€MH U 3aJayd HCCIENOBAHHSA, HCIONb30BaTh
MOCTABJICHHBIE U CAMOCTOSATENBHO C(HOPMYIUPOBAHHBIE BONPOCH B KAueCTBE WHCTPYMEHTA
MIO3HAHUSI ¥ OCHOBBI A7 ()OPMHUPOBAHUS THUIIOTE3HI 110 MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CyXJIEHUH; BIIaJleTh HABBIKAMU CaMOCTOSTEIBHOIO IUIAHUPOBAHUS YU IPOBEACHUS yYEHUUECKUX
9KCIIEPHMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAaOJIONATh 3a XOAOM Ipolecca, CaMOCTOSTEIHHO
IIPOTHO3MPOBATh €ro pe3ynabTaT, (OPMYIHUpOBaTH OOOOIIEHHS M BHIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJbTaTOB HCCIEJOBAHUS, COCTABISTh OOOCHOBAHHBIM OTYET O NPOJEIaHHOI
pabote; mpHoOpeTaTh OMBIT YYEHHYECKOH HCCIEeNOBAaTENbCKOH M MPOEKTHOH NESTENbHOCTH,
MPOSBIATh CIIOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITENPHOMY IIOUCKY METOJOB DPEIICHUS
MIPaKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3INUHbIX METO0B TO3HAHUS;

KommynukaTuBHble YY1 3a1aBaTh BOIPOCHI [0 CYIIECTBY 00CYKAaeMOM TeMBI B X0/ JHAajIora
W/WIM JWACKYCCHH, BBICKAa3bIBaTh HAEH, (OPMYIHPOBATH CBOM IPEMJIOKCHUS OTHOCHTEIIHHO
BBINOJHEHUS NIPEUI0KCHHON 3a1a41

PeryasituBubie YYJI caMOCTOSTENBHO TUIAHUPOBATh M OCYHIECTBISATH CBOIO ITO3HABATEILHYIO
NIeITeNIbHOCTD, Openelsist e€ IeNd M 3ajadd, KOHTPOJIHMPOBAaTh M MO Mepe HeoOXOIMMOCTH
KOPPeKTHPOBAaTh Mpe/UlaraéMblii airOpuTM AEHCTBHH IpH  BBIONHEHHH YYeOHBIX H
HCCIIeIOBATENBCKUX 3a1ad, BEIOMpaTh Hambosee 3(P(GEKTHBHBINA CIOCOO MX PEUICHHUS C YIETOM
MOJTYYEeHUsI HOBBIX 3HAHHH O BEIIECTBAX U XMMHUECKUX PEAKIHAX;

Cojaep:xanue yuedOHOIro MaTepuaa 2

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

1. IIpuponnble HCTOYHNKY YTIeBOA0POAOB [IpHpoaHEIil Ta3 U MOMyTHBIE 1
HedTsaHble Ta3sl HedTh U e€ mpoucxoxnenue CrocoObl mepepaboTKu
HeTH: MeperoHKa, KPEeKUHT (TePMUUYECKUH, KaTaIUTHIECKHI), THPOJIU3
TIpomykTsl mepepaboTKu HePTH, UX MPUMEHEHHE B TPOMBIIIICHHOCTH U B
ObITy KaMeHHBIH yrosb M MPOAYKTHI €ro mepepadoTKu

IIpakTHYecKHe 3aHATHS 1

[Ipaktnueckoe 3ansthe 4. O3HakoMieHHE C oOpa3laMu IUIACTMAcC,
Kay4yyKOB M PE3HMHBI; MOJCIMPOBAHHE MOJEKYJ YIIICBOJIOPOJOB H
raJoreHOMPOU3BOTHBIX

Hcronb30BaTh  €CTECTBEHHO-HAYYHBIE METOMBI
NO3HAaHWSI — TPOBEACHUE, HAOIIOIEHHE U
ornucaHue XHUMHYECKOTO JKCIIepHIMEHTa
(;1abopaTopHBIE U paKTHYECKUE pabOThI)
XapakTepu30BaTh HCTOYHUKH YTIICBOJOPOIAHOTO
CBIpbs (He(Th, IPUPOTHEII T'a3, yroyb), CIOCOOBI
UX nepepaboTKU U MPaKTHYECKOE TIPUMEHEHNE
MOJTy4aeMBbIX MTPOTYKTOB
IMpoBomUTE  BBIYMCIEHUS IO
XUMHYECKOH peaKkinu
CaMOCTOSTENbHO IUIaHUPOBATh U OCYILIECTBIATh
CBOIO TTI03HABATEIIbHYIO JESATEBHOCTB;
NPUHUMATh aKTHBHOE YJacTHE B TPYIIOBO
y4eOHO! AeSTeTbHOCTH

YpaBHEHUIO

sson/6148/

Pa3nen 3 Kuciiopoacoae

pKAle OPraHuvueCKue COCAMHCHUSL 4

Tema 3.1
Cnuptsl. ®eHou

JIMYHOCTHBIE Pe3yJbTAThI: COONIIOACHUS MpaBMI 0E30MacHOr0 OOpallleHUs C BEIISCTBAMH B
OBITY, MOBCEIHCBHOM JKU3HU U B TPYAOBOM JIEATEIBHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
WHIUBUYaJbHOW TpaeKTopuu o0pa3oBaHus, Oyayiied mpodeccun U peanusauu COOCTBEHHBIX
JKU3HCHHBIX [UIAHOB C yYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H
moTpeGHOCTEH 00MIeCTRa;

[o3naBaTenbHble YY/: CTPOUTH JIOTUYECKHE PAacCYXKIeHHs (MHIYKTHBHEIC, ICAYKTHBHEIE, IO
aHAJIOTHH), BBISABISITH 3aKOHOMEPHOCTH U TPOTHBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX,
(opMynUpOBaTh BBIBOJBI M 3aKJIIOYEHHsS; NPUMEHSATh B IPOLIECCE MO3HAHUS HCIOJIb3yeMble B
XMMHH CHMBOJIHUCCKHE (3HAKOBBIC) MOJICIH, MPEOOPa30BbIBATh MOJCIBHBIC MPEICTABICHUS —
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XUMHUYECKHI 3HAK (CUMBOJ) 3JIE€MEHTa, XuMuueckas GpopMyiia, ypaBHEHHE XMMHYECKOW peaKiun
MU PEIICHUH Y4eOHBIX MO3HABAaTENbHBIX M IPAKTHYECKUX 3aj]ay, IPHMEHSATh Ha3BaHHbBIE
MOJIETIbHBIE MPEACTABICHUS AN BBIABICHHS XapaKTEPHBIX MPU3HAKOB M3YyYaeMBIX BELIECTB U
XUMHUUYECKUX PEAKLIMHN;

KommynukatuBuble YVY/[: BbicTynarb ¢ Ipe3eHTalMed pe3yJlbTaToB I103HABaTENIbHOU
JIeSITEIbHOCTH, TIOJIyYCHHBIX CAMOCTOSITEIBHO MM COBMECTHO CO CBEPCTHUKAMU IIPH BBIIOIHEHUU
XHMHYECKOTO SKCIIEpUMEHTa, IPAKTUIECKOH pPabOTHI II0 HCCIIEOBAHHIO CBOWCTB HM3YyYaeMBIX
BEIECTB, pealM3aliy y4eOHOro NpoekTa ¥ (GopMyaHpoBaTh BBIBOABI MO pe3yibTaTaM
MPOBEIEHHBIX HCCIIEAOBAHUI MyTEM COIIacOBaHUS MO3ULMH B XoAe OOCyXIeHus M oOMeHa
MHEHHSMH

PeryasituBuble YVY]I: OCylIECTBIATh CAMOKOHTPOJb CBOEH JEATENBHOCTH Ha OCHOBE
caMOaHaJM3a M CaMOOLEHKU

Copep:xanne y4ed0HOT0 MaTepuaJia 1 https://resh.edu.ru/subject/l
1. IpesenbHble OJHOATOMHBIE CIUPTHI METAHON M OTaHON: CTPOCHHE, PackpbiBaTh CMBICH H3y4aeMbIX noHsTUi | €sson/4769/
(bu3nUecKie U XUMHYECKHUE CBOWCTBA (PEaKIMH C aAKTHBHBIMH METaJUIAMH, (BBISIBIIAITE WX XapakTepHble  mpusHakw), | https://resh.edu.ru/subject/|

TaJIOTeHOBOAOPOJIaMH, TOpEHHe), TpHMEHeHHe BomopomHas CBA3b
JleiicTBUe MeTaHOJIA M 3TaHOJIA Ha OPTaHU3M YeJloBeKa
MHOroaToMHBIE CIHPTHl ODTWICHTIHMKONb W TJIHLEPUH: CTPOCHHE,

(u3nyuecKkre 1 XMMHYECKHE CBOMCTBA (B3aMMOJCHCTBUE CO LIECTOYHBIMU
MeTaJulaMH, KaueCTBeHHasl peaklysl Ha MHOTOATOMHBIE CITUPTHI)
[eiictBie Ha oOpraHu3M deloBeka IIpuMeHeHHWe TIHMLEpHUHA U
STHJICHTIIUKOIIS

®enon CTpocHUE MONEKYIBI, (U3UYCCKHE M XUMHYCCKHC CBOWCTBA
(henona Toxcnanocts Genona [Ipumenenne perona

JemMoHcTpanus

TOpPEHHE CIHPTOB;

okucnenre sranona okcuaom meau (11);

B3aMMO/ICHCTBHE TinIIepHHa ¢ ruapokcuaoM mMeau (I1);

OKHCJICHHE aJIbJICTHI0B aMMHAYHBIM PacTBOPOM okcHa cepedpa (1)

u ruzgpokcuaoM meau (11);

YCTaHABIMBATh WX B3aHMOCBSI3b, HCIIOJIH30BATh
COOTBETCTBYIOIINE MOHATHS IIPH  ONHCAHUH
coCTaBa, CTPOEHUS u npeBpalieHuit
OpraHUYECKUX COETUHEHUN

Hcnonb30BaTh  XUMUYECKYH) CHMBOIMKY — JUIS
COCTABJICHUSI MOJICKYJISAPHBIX M CTPYKTYPHBIX
(pa3BépHyTOH, COKpAIIEHHO) bopmyn
OpraHMYEeCKUX BELIECTB

VYcraHaBnuBaTh IMPHUHAUISKHOCTh BEHIECTB K
OTIPEAENEHHOMY KJIacCy IO COCTaBy U CTPOCHHIO,

Ha3bIBaTh UX TO0  CHCTEeMaTHYeCKOH
HOMEHKJIAType; HIPUBOAUTD TpUBHAIBHEIE
Ha3BaHUSA

OTJENIBHBIX npeacTaBuTenei KUCJIOPOJ-
COJIepKalIUX COeTMHEHUH

XapakTepu3oBaTh COCTaB, CTpOEHHUE,
NpUMEHeHHe, (U3MUecKne W XUMHUIECKHE
CBOWCTBA, BaXHEUIME CIMOCOOBI TONYyYSHHUS

THUNUYHBIX TPEJICTaBUTENeH Pa3INYHBIX KIaCCOB
KHCIIOPOJCOIEPKAINX COECAWHEHHH (MeTaHoIa,
JTaHoNla, TJMIEpUHa, (EHONa);  BBIABIATH
TEHEeTHYECKYyI0  CBA3b  MEXAYy HUMH U
MOATBEP)KAATh €€  HaJIuuue  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHMYECKHX peakuuil ¢
HCIIOIB30BAHUEM CTPYKTYPHBIX (hopMyT

esson/5727/

Tema 3.2
AJnbaeruapl.
KapoGonoBbie

JIMYHOCTHBIE Pe3yabTATHI: CIOCOOHOCTH MOHUMATh M MPHHUMATD MOTHBEI, HAMEPEHHS, JIOTHKY
U apryMeHTHl APYTUX IpPU aHAIN3E PA3IMYHBIX BHJOB yYeOHOW NEATEIbHOCTH; IIEHHOCTHOTO
OTHOLICHUS K HCTOPUYECKOMY M HAy4YHOMY HACJICAMI0 OTEUECTBEHHOH XMMHH; TOTOBHOCTHU
OIICHUBATh CBOE MOBEICHHUE U MOCTYIKH CBOMX TOBAPUIIEH ¢ MO3UIMH HPABCTBEHHBIX M PABOBBIX
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KHCA0ThI. Cl10:KHBIE
3¢pupsbl

HOPM U OCO3HAHHUE MOCJICACTBHUI ITUX MOCTYIIKOB; TOHUMAHUS CIEUGUKA XUMHH KaK HayKH,
ocozHaHus e€ pond B (POPMHUPOBAHMM PALMOHAIBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU
LIEJIOCTHOTO TPEACTaBICHHA 00 OKpYXKAaloIeM MHUpEe KaK O eJHHCTBE IMPUPOJBI U YEJIOBEKa, B
MO3HAHMM TIPHPOJHBIX 3aKOHOMEPHOCTEH M peIleHHH MpoOJeM COXpaHEHUs HPUPOIHOTO
paBHOBeCHUS

Ho3naBaTteabHsble Y'Y /I: Ucronb30BaTh NpU OCBOSHUU 3HAHUH MPUEMBI JIOTMUECKOTO MBIIUICHUS
BBIJICIIATh XapaKTePHBIC MPU3HAKU TOHITUH M YCTAaHABIMBATH MX B3aUMOCBSI3b, HCIOJB30BATh
COOTBETCTBYIOIIUE TOHATUS ISl OOBSCHEHUS OTACIBHBIX (DaKTOB W SIBICHHWIl; BBIOMPATH
OCHOBAaHUSI U KPUTEPHHU JUTS KIACCU(HKAIMU BEIIECTB U XMMHUYECKUX PEaKLHil; ycTaHABIMBAThH
MIPUYMHHO-CIIEICTBEHHBIE CBA3U MEXy H3y4aeMBbIMH SBICHUSMHU;

KommynukatuBHable YY1 3a1aBaTh BOIPOCHI [0 CYIIECTBY 00CYKAaeMOM TeMBI B X0/ JHAajIora
W/WIM JHUCKYCCHH, BBICKAa3bIBaTh HACH, (OPMYIHUPOBATH CBOM MPEHJIOKEHUS OTHOCHTEIHHO
BBIMTOJTHCHUS MPEUIOKCHHON 3a/1a4H

PeryasituBubie YY]JI caMOCTOSTENBHO IUIAHUPOBATH M OCYHIECTBISTH CBOIO ITO3HABATEIILHYIO
NIeSITeNIbHOCTD, OIpenesist e€ IeNd M 3ajadd, KOHTPOJIHMPOBAaTh M MO Mepe HEeoOXOIMMOCTH
KOPPEKTHPOBaTh MpelylaraeMblii  aJropuTM JAEHCTBHH IpU  BBIIOJHEHUH YYeOHBIX H
HCCIIeIOBATENBCKUX 3a[ad, BEIOMpaTh Hanboiee 3(PQEKTUBHBINA CrIOcO0 MX PEUICHUS ¢ Y4ETOM
MOJTYYEHHsI HOBBIX 3HAHUI O BEIIECTBAX M XUMHUYECCKHX PEAKLIHUIX;

Cojep:xanue y4eOGHOro MaTepuasia 2 https://resh.edu.ru/subject/|
1. Anprerunsl W KeTOHBI  DOpMalblerui, aleTaibJerua: cTpoenue, | 1 Xapaktepu3oBarh COCTaB, cTpoenue, | €sson/4776/

(dusMyecKkhe M XHUMHYECKHE CBOMCTBA (pEakiMd OKHCIICHUS U npuMeHenre, ¢usnueckue W xumudeckue | https://resh.edu.ru/subject/l

BOCCTaHOBJIEHUSI, KAYECTBEHHBIE PEAKIIUH), TONYYEHHE U TIPUMEHEHNE CBOWCTBA, BaXHeiHe crnocoObl ToNydeHus | esson/5952/

AuertoH: crpoende, (U3MYECKHE M XUMHYECKHE CBOMCTBA (peakiuu THIHYHBIX TIPEICTABUTENEH Pa3IMIHBIX KIACCOB

OKHCIIEHHSI M BOCCTaHOBJIEHWs), TIOJNyYeHHE M  IPUMEHEHHE. KHCIIOPOJICOIEPIKAIIIX COeIMHEHHI

OXHOOCHOBHBIE MpeAcibHbIe KapOOHOBBIE KHCIOTHI MypaBbUHAs H (bopmanpaernna, ameTanpAeruga, yKCYCHOU

YKCYCHast KHCJIOTBL CTPOEHWE, (HM3MYECKHE M XUMHYECKHE CBOMCTBA KHMCIIOTBI, TJIFOKO3BI, Kpaxmaja, IEJUTION03bl);

(cBoticTBa, 001IHE

JUISL KJTacca KUCIIOT, peakuus 3TepuduKanim), mojlydeHne u MpuMeHeHHe
CreapuHOBass W OJIGMHOBAs KHCIOTHI KaK TIPEJCTABUTEIM BBICIINX
KapOOHOBBIX KHUCIIOT

MpbIa KaK cojv BBICIINX KapOOHOBBIX KHCJIOT, MX MOIOIIEe JIeHCTBHE
CrnoxHble >(UPBl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT [uapomus
cnoxHbIX 3QupoB Kupel ['maponms xupoB I[IprMeHeHHE KHPOB
Buosnoruueckas posb KHUpPOB

IIpakTHYecKHe 3aHATHS 1

[IpakTnueckoe 3ansitTue 5. M3yueHue CBOWMCTB pacTBOpa YKCYCHOH
KUCJIOThI. BBIUKCIICHHS MO ypaBHEHHIO XUMHYECKOW peakiuu (MaccChl,
00bEéMa, KOJMYECTBA HCXOJHO- TO BEHIECTBA MJIHM MPOIYKTa PEaKIIUU IO
M3BECTHBIM Macce, 00bEMY, KOJIMYIECTBY OJHOTO M3 MCXOIHBIX BEIIECTB
WITH TIPOJIYKTOB PEAKIINH)

OnuceiBaTh COCTaB, XHMHYECKOE CTPOCHUE H
NpUMEHEHHE JKHPOB, XapaKTepu30BaTh  HX
3HAUYCHUE JUIS )KU3HEACATEIFHOCTH OPraHN3MOB
Oco3HaBaTh ONACHOCTb BO3/CHCTBHS HA JKHBHIE
OpPTraHM3MBbl  ONpPEIEIEHHBIX  OPTaHUYECKHX
BEIIECTB M TMOSCHATH HA MPUMEPax CHOCOOBI
YMEHBIICHHSI W TPEIOTBPAIICHHUS HX BpPEIHOTO
BO3JEHUCTBHSI HA OPTAHU3M YEIIOBEKA
HWcronp30BaTh  €CTECTBEHHO-HAYYHBIE METOJBI
MO3HAHUST — TIpPOBEJCHHE, HaOMIoeHHe W
onucaHue XUMHYECKOTO JKCIIepUMEHTa
(;1abopaTopHbIC M PAKTHYECKHUE PaOOThI)
CrnenoBath mpaBuiaM Oe3omacHOW paboThl B
1ab0paTOPUH TPU HCIIOIB30BAHUN XHMUYECKOM
nocyibl ¥ 00OpYIOBAaHUsS, a TAKXKE MPAaBUIAM
oOpaleHuss ¢ BEIIeCTBAMH B COOTBETCTBHU C
HHCTPYKIMSMH  BBITIOJIHEHHSI  JTaDOPATOPHBIX
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OIIBITOB M IPAKTHYECKUX PabOT 10 MOIy4EHHUIO
Y U3YYCHHIO OPTaHMYECKHX BEIIECTB
IIpencraBnsATh pe3yibTaThl OIKCHEPUMEHTA B
(dopMme 3amMcH ypaBHEHHH COOTBETCTBYIOIINX
peaknuii U AenaTh BEIBOJBI HA UX OCHOBE
[lpoBomuTe  BEMMHCICHWS IO  ypaBHEHHIO
XUMHYECKOH peaKIun

CaMOCTOSITebHO TUIAHUPOBATh M OCYIIECTBIISITH
CBOIO II03HABATEIbHYIO JIeATENBHOCTD;
NPUHUMATh AKTHBHOE Yy4YacTHEe B TPYMIOBOIl
y4eOHOU AeSTeTbHOCTH

Tema 3.3.
YrieBoanl

JIn4HOCTHBIE Pe3yJIbTATHI: AKTUBHOI'O HENPUATHA ACHCTBUM, NIPHHOCALIUX Bpe] OKpYyKarolei
MIPUPOJHON cpele, YMEHHS IHPOrHO3MPOBATh HEOJArONPHUATHBIE AKOJIOTHYECKHE ITOCIEACTBHS
NpeNpUHUMAEMBbIX ACHCTBUI U IpeoTBpallaTh MX; HAIU4YMs pPa3BUTOIO HKOJIOIMYECKOrO
MBILIJICHUS, 3KOJIOTUYECKON KYNBTYpBI, OIBITA JESTENbHOCTH 3KOJIOTMYECKONH HalpaBIEeHHOCTH,
YMEHUS PYKOBOJICTBOBATHCS IMH B [TO3HABATEIbHON, KOMMYHUKAaTHBHOM M COIIMANBEHOMN MTPAaKTHKE,
CHOCOOHOCTH M YMEHHS aKTHBHO MPOTHBOCTOATH HICOJIOTHH XeMO(hOOHH;

IHo3naBaTeabHble YY/l: Biagerb OCHOBaMH METOJOB HAyyHOrO IIO3HAHMSA BELIECTB U
XAMHYECKUX peakuuil; (OopMyIMpoBaTh LENd W 3aJadyd HCCICOOBAaHHSA, HCIOIb30BaTh
IIOCTABJICHHBIE W CAaMOCTOSTENBHO C(HOPMYIUPOBAHHBIE BOIPOCHI B KauecTBE HHCTPYMEHTA
TIO3HAHUS ¥ OCHOBBI U ()OPMUPOBAHUS THIIOTE3HI 110 TPOBEPKE NPABUIILHOCTH BBICKA3bIBAEMBIX
CyXJIeHUH; BlIaleTh HABBIKAMU CaMOCTOSTEIBHOTO IUIAHUPOBAHMS M IPOBEICHUS yYCHUYECKUX
9KCIIEPIMEHTOB, COBEPLICHCTBOBATh YMEHHsl HAaOJIONATh 3a XOAOM Ipolecca, CaMOCTOSATEIBHO
MIPOTHO3UPOBATh €ro pe3yiabTaT, (OPMYIUPOBAaTE OOOOIIECHHS M BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIEAOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJAEIAHHOMN
pabote; mpHOOpeTaTh OMBIT YYEHHYECKOH HCCIEeNOBAaTENBCKOH M MPOEKTHOH NESTETbHOCTH,
MPOSIBISATH  CIOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOWCKY METOJOB PEIIeHUS
MPAaKTUYECKHX 3a/1a4, IPIMEHEHUIO Pa3InIHBIX METO/IOB ITO3HAHMUS,;

KommynunkatuBHble YY /I 3a1aBath BOIMPOCHI IO CYIIECTBY 00CYKAaeMOI TEMBbI B XOJI¢ THAIOTa
W/WIM JWCKYCCHH, BBICKAa3bIBaTh HAEH, (OPMYIHPOBATH CBOM IPEIJIOKEHUS OTHOCHTEIHHO
BBINOJHEHUS NIPEUI0KECHHON 3a1a4n

PeryasituBabie YYJI caMOCTOSTENHHO TUIAHUPOBATh M OCYHIECTBISATH CBOIO IMO3HABATEILHYIO
NIeSTEeNBHOCT, ONpenersisi e€ Meldd W 3aJadl, KOHTPOJIMPOBATh W MO Mepe HEOOXOAWMOCTH
KOPPEKTHPOBAaTh TNpeAjaraeMblii  alrOpUTM JEHCTBUI TpH  BBHIIOJHEHHMH Y4YeOHBIX U
HCCIIeTOBATENECKUX 3a1ad, BEIOMpaTh Hanbosee d(PQEKTHBHBINA CrIOCO0 MX PEUICHHUS ¢ YIETOM
MTOJTYYEHUs HOBBIX 3HAHUI O BENIECTBAX M XUMHUYECKHX PEaKIUsIX;

Conepskanue y1e0HOro MaTepuaia 1 https://resh.edu.ru/subject/l
1. YraeBoabl: COCTaB, KiacCHpUKANUsA YrieBoaoB (MOHO-, JU- U OmnuceBaTh COCTaB, XMMHYECKOE CTpoeHue W | esson/6150/
nonucaxapupl) [oko3a — mpocTeiimii MOHOCaXapua: 0COOCHHOCTH NpUMEHEHHe OKUPOB, xapakTepusosarth ux | https://resh.edu.ru/subject/|

CTPOGHHS  MOJICKYJbl, (H3MYeCKMe W  XHMHYECKHE  CBOMCTBa
(B3aumopeiictBue ¢ ruapokcugom Mmemu (l1), okucienne amMMHadHBIM
pactBopoM okcuna cepedpa (1), BoccTaHoBIeHHE, OpOKEHHE TIIFOKO3BI),
HaxOX[EHHE B IPHPOJIE, TPUMEHEHHE, OrosIorndeckas posib @OTOCHHTE3
DpyKTO3a KaK H30Mep TIIIOKO3bI

3HA4YCHUC JIA KU3HEACATCIIbHOCTH OPraHUu3MOB

Oco3HaBaTh OIACHOCTH BOSﬂeﬁCTBHﬂ Ha XHBBIC
OpraHu3MblL OHpeHeHéHHHX OpraHu4eCcKux
BCHIECTB U MNOACHATL Ha IMPUMEpax CITIOCOOBI

esson/5413/
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Caxapo3a — IMpeICTaBUTENb AWCAXapUAOB, TMAPOJN3, HAXOXKACHHE B
NPUpPOJE U IPUMECHEHHE.

Kpaxman u nemmrono3a kak npupoaHsie monumepsl CTpoeHne Kpaxmaia
1 LeUTI0103bI Pu3nueckue 1 XuMUYEeCKUe CBOUCTBA KpaxMaia (THAPOIH3,
Ka4eCTBCHHAsI PEAKITUS C HOIOM)

JlemoHcTpanus:

B3aumopeiicTBrue kpaxmaia ¢ HOI0OM

YMEHBLIEHHUSI M TIPEIOTBPAIIEHUS HMX BpPEIHOTO
BO3JICHCTBUSI HA OPTaHU3M YENOBEKa

HMupnBuayaibHble NPOEKTHI

Pesunosoe siino.

W3ydeHne oTreyaTKkoB MalbIIeB.

Kpaxman B IpogyKTax NUTaHHS
W3zyuenue nneceHn

H3roroBneHue Kpacok.

W3yuenue mokonazna

KoncrpyupoBanue Mosexyi1.
HccnenoBaHne MOJIOKa B IOMAITHUX YCIIOBHSX.
BrusHue rroTeHa Ha OpraHu3M YelloBeKa
HccnenoBanne aHTHOMOTHKOB.
Omnpexenenne KauecTBa MEna

Bimsiaue 3yOHOI nacThl Ha IMalk 3y0OB.
HccnennoBanne HbIOTOHOBCKOM JKUAKOCTH.

Pa3nen 4. A3oTcoaep:aniye opraHudeckne coeJHHeHust 1

Tema 4.1. AMUHBI.
AMHHOKHCJIOTHI.
beakn

JIMYHOCTHBIE Pe3yIbTAThI: CIOCOOHOCTH MOHMMATh M MPHHUMATH MOTHBBI, HAMEPEHHS, JIOTHKY
U apTyMeHTHl APYTUX IPU aHAIN3E PA3UYHBIX BHIOB y4eOHOW NEATETbHOCTH; IIEHHOCTHOTO
OTHOIIEHHS! K HCTOPHYECKOMY M HAYYHOMY HACJICIUIO OTEYECTBEHHOW XHMHH; TOTOBHOCTH
OILIEHNBATh CBOE MOBECHUE U IIOCTYIIKH CBOMX TOBAPUINEH C TTO3HIMI HPAaBCTBEHHBIX U ITPABOBBIX
HOPM U OCO3HAHHE IOCJIEACTBHI ATUX MOCTYIIKOB; TOHUMAHUS CIEIM(PUKA XUMHHM KaK HayKH,
oco3HaHMsi €€ pond B (OPMHPOBAHMU PALIOHATEHOTO HAyYHOTO MBIIIICHHS, CO3JaHUH
LIEJIOCTHOTO TPEJCTaBICHUs] 00 OKPYKAIOUIeM MHpE Kak O €IMHCTBE IPUPOJBI M YeNIOBEKa, B
MO3HAHUHM TIPUPOJHBIX 3aKOHOMEPHOCTEH W peIIeHWH Mpo0JieM COXPaHEeHUs IPUPOTHOTO
paBHOBecHs

IMo3naBaTteabHblie Y'Y /I: ucnonb30BaTh NpYU OCBOSHUU 3HAHUHM MTPUEMBI JTOTMUECKOTO MBIIUIEHUS
BBIZIECTATh XapaKTepPHBIE NPH3HAKH MOHSATHUH M YCTAaHABIMBATh WX B3aHMOCBS3b, HCIIONB30BATh
COOTBETCTBYIOIINE TOHATHS U1 OOBSCHEHMS OTJCNBbHBIX (DaKTOB W SIBICHUH; BBIOMpPAThH
OCHOBaHUSI M KPUTEPHH JUTS KIACCU(HKAIMU BEIIECTB M XMMHUYECKUX PEaKLUii; ycTaHaBIMBATh
MIPUYMHHO-CIIEICTBEHHbIE CBA3U MEXy U3y4aeMbIMU SIBICHUAMY;

KommynunkatuBHble YY]I 3a1aBath BOIPOCHI IO CYIIECTBY 00CYKIaeMOi TEMbI B XOJI¢ THAIOTa
W/WIM JWMCKYCCHH, BBICKAa3bIBaTh HAEH, (OPMYIHPOBATH CBOM IPEIJIOKEHUS OTHOCHTEIIHHO
BBINOJIHEHUS TIPEJIOKEHHON 3a71auu

Perynatuubie Y'Y/ caMOCTOATENBHO IIAHUPOBATH M OCYILECTBIATH CBOIO IO3HABATEIILHYIO
JIeITeNTbHOCTD, OIpenesst e€ IeNd M 3ajadd, KOHTPOJIHMPOBATh M MO Mepe HEeOoOXOIMMOCTH
KOPPEKTHPOBAaTh Mpe/ylaraéMblii aJrOpuTM JAEHCTBHI IpH  BBINONHEHHH YYeOHBIX W
HCCIIEN0BATENbCKUX 331ad, BEIOMpaTh HanbOoiee d(QEKTUBHBIN CIOCOO MX pEUIeHUS C yIETOM
OJIYUCHHS HOBBIX 3HAHHH O BCIICCTBAX U XUMHUYCCKUX PCAKIHAX,
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Cojaeprxanue yueOHOIro MaTepuaja 1

AmuHbl. MeTHIaMMH W aHWIHH: CO- CTaB, CTPOCHHUE, (u3uueckue u
XHUMUYECKHE CBOWCTBA (TOPEHUE, B3aUMOACHCTBUE ¢ BOJOM U KUCIOTaMH).
AMUHOKHUCIIOTHI KaK aM(pOTepHBIC OpraHUYeCKHe CoeTUHEeHUS Du3nueckue
W XUMHYCCKAE CBOWMCTBA AaMUHOKUCIOT (HA TIpUMEpe TJIMIMHA)
Buonoruueckoe 3HayeHrEe aMUHOKUCIIOT

TlenTrme

Benku kak mpupoaHbIe BBHICOKOMOJEKYIApHbIE coenuHeHus [lepBuuHas,
BTOpPHYHASA M TPETUYHAS CTPYKTypa OeskoB XUMHUYECKUE CBOUCTBA OEIKOB:
THIPOJIN3, ICHATYPALHsl, KaUeCTBEHHBIE PEaKLUH Ha OCITKU
JdeMoHcTpauumn

JICHATypaIysi OCIIKOB TIPU HArpEeBaHHU; IIBETHBIC PCAKIIUH OCITKOB

PackppiBaTh CMBICI H3y4aeMbIX MOHATUI
(BBIBIAT ~ MX  XapakTepHble  MPH3HAKH),
YCTaHABIMBAaTh HMX B3aMMOCBSI3b, HCIIOIH30BATH
COOTBETCTBYIOIINE HOHATHS IIPH  ONHCAHUH
coCTaBa, CTPOCHHUS u HpeBpamnieHuit
OPTaHNYECKUX COCIMHEHUH

Hcnonb30BaTh XUMHUYECKYI0 CHMBOJHUKY JUIS
COCTaBJICHUS! MOJIEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAILEHHO) bopmyn
OpPTaHWYECKHX BELIECTB

OmnpenensaTs NPUHALIEKHOCTh  BEUIECTB K
OIIpeeNI€HHOMY KJIacCy IO COCTaBY M CTPOCHHUIO,
Ha3bIBaTh ux o CHCTEMaTHYECKOH
HOMEHKJIAType; HPUBOJAUTD TPUBHAIBHEIC
Ha3BaHMS OTJEIBHBIX IPeCcTaBUTENeH
XapakTepu3oBaTb COCTaB, CTpPOCHHE,
OpUMEHeHHe, (u3MUeckne H  XUMHUYECKHE
CBOWCTBA, BaXHEUIHE CIOCOOBI TMONMyYCHHUS
TUNWYHBIX TPEICTaBUTENeH a30TCOASPIKAIIIX
coeauHeHni (TmuHa U OenkoB) [loscHATH Ha
npuMepax 3HaueHHe OEJKOB IUIsl OpraHu3Ma
YeJioBeKa

Hcrnonp30BaTh  €CTECTBEHHO-HAYYHBIE METOMEBI
MO3HaHUST —  HAOmMIO#aTh W ONHUCHIBATh
JIEMOHCTPAI[MOHHBIA 3KCIEPUMEHT
CaMOCTOSITETbHO TUIAHUPOBATh M OCYIIECTBISTH
CBOIO MI03HABATEIBHYIO JIeATeTBHOCTD;
NPUHAMATh AaKTUBHOE YdYacTHEe B TIPYIIIOBOH
Y4eOHOU AEATSIBLHOCTH

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

Pasnen. 5. BoicokoMosIeKy IsipHBIE COCTMHEHUS 1

Tema 5.1
ILnacTmaccnl.
Kayuyku. Bonokna

JInyHOCTHBIE Pe3yJbTAaThl: COONIOACHUS MPaBMJI OE30MacHOrO OOpalleHHs C BEUICCTBAMHU B
OBITY, IOBCEJHEBHOM KU3HU U B TPYJOBOH JEIATEILHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY
WH/IUBUIyaJbHOW TpaeKTOpHH o0pazoBaHus, Oynaymeid nmpodeccun u peanu3anuyd COOCTBEHHBIX
JKM3HEHHBIX IUIAHOB C y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U
noTpeOHOCTeH 00IIeCTBa;

IMo3naBaTensHble YY/I: CTPOUTH JIOTUUECKUE PACCYKACHHS (MHIYKTHBHBIE, A€TyKTUBHBIE, 11O
aHAJOTHH), BBIABISITH 3aKOHOMEPHOCTM ¥ TIPOTHBOPEYMS] B PACCMaTPUBAEMBIX SIBICHUSX,
d)OpMyJ'[I/IpOBaTb BBIBOJIbI U 3aKJIIOYEHUS; NPUMEHATH B IPOLECCE MO3HAHUS UCIIOJIb3yEMBIE B
XAMHH CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, MPeoOpa3oBbIBaTh MOJEIBHbBIC MPEICTABICHHS —
XUMHYECKHI 3HAK (CHMBOJ) 3JIEMEHTa, XUMUuuecKas GpopMyia, ypaBHEHHE XMMHYECKON peaKiiu
IpH PEIICHUH Yy4eOHBIX IO3HABATENbHBIX M IPAKTHYECKMX 3ajad, IPUMEHSATH Ha3BaHHbIC
MOJIeNIbHBIC MPE/CTABICHHUS IJIS BBIBICHHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB U
XUMHYECKUX PeaKIuid;
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KommynukatuBHble YY/[: BbeICTYHaTe C Mpe3eHTALMEld pe3ylbTaToB IO3HABATENbHOU
JIEATETBHOCTH, MOTyYEHHbBIX CAMOCTOSITENILHO MIIH COBMECTHO CO CBEPCTHHKAMM TPH BHIOTHEHUU
XMMHYECKOTO SKCIIEPUMEHTa, MPAKTUUECKOH pPabOThI IO HCCIEIO0BAaHHMIO CBOWCTB H3Yy4aeMBIX
BEILIECTB, peaju3alid Y4eOHOro MpoeKTa U (OPMYJIHPOBATH BBIBOABI IO pe3yJabTaTaM
MIPOBEAEHHBIX WCCIIEMOBAHMUI ITyTEM COIJIAaCOBAaHMS IO3UIUH B Xoxe OoOCYXIeHHs M oOMeHa
MHEHUSIMHU

PerynatuBubie YYJ/I: oOCylmeCTBIATh CAMOKOHTPOIb CBOCH JESATENBHOCTH Ha OCHOBE
caMOaHaIu3a U CaMOOLECHKH

Cojaepxanue y4eOHOro npeamMera 1

1. OCHOBHBIC ~TIOHATHSI XHMHH  BBICOKOMOJICKYJISPHBIX — COCIMHCHHIA: Bnaners H3y4aeMbIMU xumuueckumu | https://resh.edu.ru/subject/less
MOHOMEp, TOJIUMED, CTPYKTYPHOE 3BEHO, CTEMCHb IOJMMEPHU3AIIHH, NOHATHAMH: PacKphIBaTh CMBIC HW3ydaeMbIX | 0n/6095/
CpemHsisi  MOJIeKyJsipHas ~ Macca  OCHOBHBIE ~ METOIBI  CHHTE3a NOHSTHM ¥ TNpUMEHSTh OTH moHsTUs 1pu | https://resh.edu.ru/subject/less
BBICOKOMOJIEKYJISIDHBIX ~ COEIMHEHMH  —  TONHMEpH3als | OINUCAHUHT cocTaBa u crpoenust | 0n/6152/
MOJINKOHICHCALTHST BBICOKOMOJIEKYJISIPHBIX OpPTraHWYecKuX BemiecTs, | https://resh.edu.ru/subject/less
Ilmactmaccsl  (MONMMATHIICH,  MOJUNPOINUICH,  MOJUBHHUIXIOPH], JUTSE OOBSICHEHUS OTNICNTbHBIX (DAKTOB M SBJICHHIMA on/4777/
HOJIUCTHPOIT). Hcrnonb30BaTh XHMHUYECKYIO CHMBOJMKY st | https://resh.edu.ru/subject/less
Harypampueiii  u CHHTETHYECKHE  KayIyKH (OyTaneHOBBIH, COCTaBJICHUSI CTPYKTYPHBIX (opMyn Bemiects u | 0n/4823/

XJIOPOIIPEHOBBI M M30IpPEHOBHIH). BosokHA: HaTypaipHBIC (XJIOIOK,
hIepcTh, MIENK), HCKYCCTBEHHBIC (ameTaTHOE BOJOKHO, BHCKO3a),
CHHTETHYECKHE (KalpoH U JIABCaH)

JlemoHcTpanus

O3HAKOMJICHHE C 00pa3laMH HPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IUIACTMAcCC, Kay4yKOB

YpaBHEHUH  peakuuil
MOTUKOH/ICHCAUH

TIOJIUMEPpU3AUN n

HNunuBUayaibHBIE IPOEKTHI
IIpoeKT M3roTOBICHUS JH3yHA

Pazneun 6. TeopeTuueckue 0CHOBbI XHMHUU 9

Tema 6.1. Ctpoenne
aTOMOB.
[epuoauyeckuii
3aKOH H
epuoguyeckas
CHCTEMA XUMHYEeCKHX
saementoB /I. U.
MemnaeneeBa

JIMYHOCTHBIE Pe3yabTATHI: CIOCOOHOCTH OHMMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY
W apryMeHTHl APYTUX IpPU aHAIN3E Pa3IMYHBIX BHJOB y4eOHOW NeATEeIbHOCTH; IEHHOCTHOTO
OTHOLLICHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEAMI0 OTEYECTBEHHOIl XMMHM; TOTOBHOCTH
OILIEHNBATh CBOE MOBECHHUE U IIOCTYIIKH CBOMX TOBAPUINEH C TO3HIII HPAaBCTBEHHBIX 1 ITPABOBBIX
HOPM U OCO3HAHHE IOCIEACTBHI 3TUX MOCTYIIKOB; TIOHUMAHHUS CIEIM(PUKA XUMHH KakK HayKH,
oco3HaHMS ¢ pond B (POPMHPOBAHHM PANMOHATEHOTO HAYYHOTO MBIIIIEHHS, CO3JaHUU
LEJIOCTHOTO TPEJCTaBICHUsI 00 OKPYXKAIOMIeM MHpE KaK O €IUHCTBE MPUPOJBI M YEIIOBEKa, B
MO3HAHUHM TIPUPOJHBIX 3aKOHOMEPHOCTEH W peIIeHWH Mpo0JieM COXPaHEeHUs IPHUPOTHOTO
paBHOBecus

IHo3naBaTenbHble YY1 UCTIOIB30BATh IPU OCBOCHUM 3HAHUH MPUEMBI JIOTHYECKOTO MBILIICHUS
BBIJICJIATh XapaKTepHbIE MPU3HAKU MOHATUH M yCTaHABIMBAaTh MX B3aHMMOCBA3b, UCIIOJIB30BATh
COOTBETCTBYIOIINE TOHSATHS U1 OOBSCHEHMS OTICNBbHBIX (DaKTOB W SIBICHUH; BBIOMpPAThH
OCHOBAaHUSI M KPUTEPHU JUIS KIACCU(HUKAINU BEIIECTB M XMMHUYECKUX PEaKIUi; yCTaHaBIMBAThH
MIPUYUHHO-CIIEACTBEHHBIE CBSA3U MKy M3y9aeMBbIMH SIBICHUSIMU;

KovmmynukaTusHsblie Y'Y/l 3a1aBaTb BOIPOCH! 110 CYIIECTBY 00CYXKJaeMOH TEMBI B XO/€ JIHAora
W/WIN JUCKYCCHH, BBICKa3blBaTh HJIeH, (OPMYIHPOBATH CBOM MPEUIOKECHUS OTHOCHTEIBHO
BBINIOJHEHMSI IPEJIOAKESHHOH 3a/1auu
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PeryasituBabie Y'Yl caMOCTOATENBHO IUIAHUPOBAaTh M OCYHIECTBIATH CBOIO I1O3HABATEIbHYIO
JIeATeNbHOCTD, OMpenesist e€ Neld M 3ajadd, KOHTPOJIMPOBAaTh M MO Mepe HEeOoOXOIMMOCTH
KOPPEeKTHPOBaTh MpeJUlaraéMblii  aqroput™M AeHCTBUH MHpH  BBIMONHEHHM Y4eOHBIX H
HCCIIeIOBATEeNbCKUX 3aay, BEIOMpaTh Hanbosee 3(h(EeKTHBHBINA CIOCOO MX PELIeHUs ¢ y4ETOM
MIOJTYYEeHUsI HOBBIX 3HAHHH O BEIIECTBAX W XMMHUYECKUX PEaKIHAX;

Cojaepxxanue yueOHOro MmaTtepuaa 1

1. XuMmHuyeckuii 31eMeHT AToM  Slapo aToma, M30TONIBI. DJIEKTPOHHAs
000J04Ka DHEepreTHYeckrue ypoBHH, IOAYPOBHU ATOMHBIE OpOUTamH, S-,
p-, d-smemenTsl OCOGEHHOCTH  paclpefiefieHHss  DIEKTPOHOB IO
opbuTamsiM B aroMax dJIEMEHTOB IEPBBIX UETHIPEX MEpUOJOB
DNEeKTpOHHAS KOHDUTYpAIIHsS aTOMOB
Ilepunonuueckuit 3akon u [lepuoanueckas
JJIEMEHTOB

JI W Menneneea CBsi3b nepuoauueckoro 3akona u Ilepuoanueckoii
cucteMbl xumuueckux snementoB J[ M MenneneeBa ¢ coBpeMeHHOMN
TEOpHEH CTPOCHHsS aTOMOB 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB
XUMUYECKUX D3JEMEHTOB U 00pa3yeMbIX HMH MPOCTHIX W CIOKHBIX
BEILIECTB TI0 TPYyIIaM U MepuoaM 3HaueHUE MEPUOJMYECKOTO 3aKOHA B
Pa3BUTHHU HAYKU

JleMoHCcTpanuu

Bunpr tabnun «[lepuoanueckas cucteMa XUMHYSCKUX dieMeHTOB J[ U
MenneneeBay»

CUCTEMa XHMHUYCCKHUX

TIOHATUI
MPU3HAKH),

PackpbIBaTh  CMBICT  H3Y4aeMbIX
(BBISIBIATE  UX  XapaKTepHbIE
yCTaHaBIHBATh UX B3aUMOCBS3b
PackpeiBathk cmbicn nepuoauueckoro 3akona i 1
Meunpeneepa u JE€MOHCTPUPOBAThH ero
CHCTEMaTU3UPYIONIYI0,  OOBSCHUTENBHYI0 H
MPOTHOCTHYECKYIO (QyHKINH

XapakTepu3oBaTh AEKTPOHHOE CTPOEHUE aTOMOB

XMMUYECKHUX  dJIeMeHToB 1—4  mepuojos,
UCHOJIb3Ys TIOHATHUS
«S-, p-, d-s1exTpoHHBIE opbuTanu»,

«IHEPreTHYECKHUEe YPOBHU
OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOICTB
XUMHYECKUX DJIEMEHTOB M HX COSIUHEHHIl 10
nepuoiaM

u rpymnam Tepronnueckoit CHCTEMBI
xuMu4eckux 3yeMeHToB Jl 1 MeHneneera

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

Tema . CTpoenue
BeLecTBa.
MmHoroo6pa3ue
BeLIeCTB

JIMYHOCTHBIE Pe3yJbTaThl: AKTUBHOI'O HENPUATHS NCHCTBUMN, MIPUHOCAIIMX BPEA OKPY>KaroLIEeH
MIPUPOJHON cpefe, YMEHHsS HPOrHO3MPOBATh HEONArONPHUATHBIE SKOJIOTHYECKHE ITOCIEACTBHS
MpeANPUHAMACMBIX JSHCTBHI M TPENOTBpAIATh HX; HAIWYMS Pa3BUTOTO HKOJIOTHIECKOTO
MBIIUICHUS, 9KOJOTHUECKOW KYJBTYPHI, OIBITA JIEITEILHOCTH SKOJIOTHYECKOH HanpaBJIeHHOCTH,
YMEHHS PyKOBOJICTBOBATHCSl MU B [TO3HABATEIBHON, KOMMYHUKATHBHOW U COIIMAILHON MIPAKTHKE,
CIIOCOOHOCTH 1 YMEHHS aKTHBHO TIPOTHBOCTOSITH HJEOJIOTUH XeModoOouu;

[o3naBaTenbHble YVY/I: Biagerb OCHOBaMH METOAOB HAayyHOrO IIO3HAHUS BELIECTB H
XMMHYECKHX peaknuif; (opMynupoBaTh II€NH U 3aJadd HCCIENOBAHHSA, HCIONB30BaTh
MOCTABJICHHBIE W CAMOCTOSTENIBHO C(OPMYIHPOBAHHBIE BOIPOCH B KAauecTBE WHCTPYMEHTA
MIO3HAHUS ¥ OCHOBHI T ()OPMHUPOBAHUS THUIIOTE3HI 110 MTPOBEPKE MPABUIIFHOCTH BBICKA3bIBAEMBIX
CYXKICHHH; BIaJeTh HaBBIKAMU CaMOCTOSITENHHOTO IUIAHMPOBAHUS M IPOBEJACHHUS YICHHYECKHX
9KCIIEPUMEHTOB, COBEPILCHCTBOBATh YMEHHUsS HaOJIIOAATh 3a XOJOM IPOLECca, CaMOCTOSATEILHO
MIPOTHO3UPOBATh €ro pe3yiabTaT, (OPMYIUpPOBaTH OOOOIIEHHS | BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3yJbTaTOB HMCCIEIOBAHUS, COCTABISATH OOOCHOBAHHBIH OTYET O NpPOJENaHHOI
paboTe; mpHOOpeTaTh OMBIT YYSHHYECKOW MCCIEeNOBATENIbCKOM M IPOEKTHOM JesTEeIbHOCTH,
TNPOSABJIATH CHOCOGHOCTB 154 TFOTOBHOCTbL K CaMOCTOSATEIBHOMY IIOUCKY METOJOB PEIICHUA
MIPAaKTHYECKUX 33/1a4, IPUMEHEHHIO Pa3IMIHBIX METOJ0B [T03HAHNS;

KovmmynukaTusHsble Y'Y/l 3a1aBaTb BOIPOCH! 110 CYIIECTBY 00CYKJaeMOH TEMBI B XO/I€ THaIora
W/WIM JWUCKYCCHH, BBICKAa3bIBaTh HAEH, (OPMYIHPOBATH CBOM IPEMTIOKCHUS OTHOCHTEIIHHO
BBIMOJTHEHUSI PEJUTOKEHHOM 3a/1a9u
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PeryasituBabie Y'Y/l caMOCTOSTENBHO IUIAHUPOBAaTh M OCYLIECTBIATH CBOIO I1O3HABATEIbHYIO
JIeATeNbHOCTD, OMpenesist e€ Neld M 3ajadd, KOHTPOJIMPOBAaTh M MO Mepe HEeOoOXOIMMOCTH
KOPPEeKTHPOBaTh MpeJUlaraéMblii  aqroput™M AeHCTBUH MHpH  BBIMONHEHHM Y4eOHBIX H
HCCIIeIOBATENbCKUX 3aay, BEIOMpaTh Hanboiee 3(h(EeKTHBHBINA CIIOCOO MX PELIeHUs ¢ y4ETOM
MIOJTYYEeHUsI HOBBIX 3HAHHH O BEIIECTBAX W XMMHUYECKUX PEaKIHAX;

Cojaeprxanue yueOHOr0 npeaMera 1

1 Crpoenue BemiecTBa XHMHUYECKas CBA3b BHIBI XUMHYECKOH CBs3U
(KoBaJieHTHasl HEMOJApHAsT W TOJApHAas, HOHHAs, MeTalIn4ecKas)
MexaHu3MbI 00pa30BaHUs KOBAJICHTHON XUMIUYECKOH CBS3U (OOMEHHBIH 1
JIOHOPHO-aKLEITOPHBIH) Bonoponnas CBAI3b BanentHocts
OnexrpooTpunarensHocTs CreneHb oOkuciaeHUs LoHBI: KaTHOHBI H
AQHHUOHBI

BemectBa MONEKymSpHOrO M HEMOJIEKYJISPHOTO CTPOCHUS 3aKOH
MOCTOSIHCTBAa COCTaBa BEIECTBA THIBI KPUCTAJUIMUECKHX PELIETOK U
CBOMCTBA BEILIECTB

TlonsTue o mucnepcHbIX cucteMax McTHHHBIE M KOJIOMIHBIE PACTBOPHI
MaccoBas 10711 BEIIIECTBA B PACTBOPE
Knaccupukanuss ~ HEOpraHMUECKHMX  COEAWHEHUH
HEOPTaHWYECKHX BeIecTB [ eHeTHdeckas CBS3b
BEILECTB, IPUHAJICIKAIUX K Pa3IMYHBIM K1accaM

Homenxnatypa
HEOPraHWIECKHUX

PackppiBaTh cMbICcT =~ M3y4aeMbIX — IOHATHI
(BBLAETATh WX XapakTepHblEe IpU- 3HAKH) H
MPUMEHATH 3TH MOHATHS IPHU OIHMCAHUU COCTaBa U
CTPOEHUSI BEILECTB, AJIsI OOBSCHEHUS OTIECIBHBIX

(axroB

U SIBJICHUA

Onpenensith BUJIBI XUMUYECKOU CBSI3H
(KOBaJIEHTHOH, HWOHHOM, METaJUTHYECKOM,
BOJIOPOTHOM) B COEIMHEHMSIX; THI
KpUCTAJUINYECKOU peméTku KOHKPETHOTO
BEIIIECTBA

OHpCI[eJIﬂTL BAJICHTHOCTH M CTCIICHb OKHMCJICHUA
XUMHYCCKHX JJIEMCHTOB B COCOMHCHHAX
pas3IM4Horo cocraBa

HpOBOZ[I/ITB BBIYMCJICHUA C HCIOJB30BAHUEM
TIOHATHSA «MacCoBas J0JIsI BEIICCTBA 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/

HWuauBuayaabHble NPOEKThI
XuMusi BOKpYT Hac.

Tema 6.3.
XumMuuyeckne
peakuuu

JInyHOCTHBIE Pe3yJbTAThl: COONIOACHUS NPaBMJI OE30MacHOrO OOpaleHHs C BEIIECTBAMH B
OBITY, TIOBCETHEBHOH XM3HU U B TPYHOBOIl NEATETHHOCTH; TOTOBHOCTH K OCO3HAaHHOMY BEIOOpY
WHJMBUIyaTbHOI TpaeKTOpuH oOpa3oBaHus, Oynyiei mpodeccuu M peanu3anuu COOCTBEHHBIX
JKM3HEHHBIX IUIAHOB C y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB M
noTpeOHOCTeH 00IIeCTBa;

IMo3naBaTensHble YYJI: CTPOUTH JIOTHUECKUE PACCYKACHHS (MHIYKTHBHBIE, AEIyKTUBHBIE, 11O
aHAJOTHM), BBIABIATH 3aKOHOMEPHOCTM ¥ TIPOTHBOPEYMS B PAcCMaTPUBAEMBIX SIBICHUAX,
(GopMynmupoBaTh BBIBOJBI M 3aKITIOUEHHS; NPHMEHSATH B IIPOLECCE MO3HAHUS HCIONb3yeMble B
XMMHHU CHMBOJHYECKHE (3HAKOBBIE) MOJENH, NPeoOpa3oBBIBATH MOJIENBHBIE NPEIACTABICHUS —
XMMHYIECKHH 3HaK (CHMBOJI) 3JIEMEHTa, XUMHIecKas (popMylia, ypaBHEHHE XUMUIECKOH peaKIun
NPU pEIICHHM Y4YeOHBIX MO3HABAaTENbHBIX W MPAKTHYECKHX 3a1ad, IPUMEHSATh Ha3BaHHbIC
MOJIeNBHBIE MPEACTABICHNS AN BBISBICHHS XapaKTePHBIX MPU3HAKOB HM3y4aeMbIX BEIIECTB M
XUMHYECKUX PEaKIIHii;

KommynukatuBable YY/I: BbICTYHaTh C Mpe3eHTaled pe3y/nbTaToB IIO3HABaTENbHOU
JIeITeTbHOCTH, MOTyYEHHBIX CAMOCTOSTEIFHO T COBMECTHO CO CBEPCTHHKAMH IIPH BEIITOTHEHUN
XMMHYECKOTO SKCIIEpUMEHTa, MPAKTUUECKOH pPabOTHI 10 HCCIIEIOBAHHMIO CBOWCTB HM3YydaeMBIX
BEIIECTB, peATN3aliy y4eOHOrOo TpoeKkTa U (GOpMyIHpoOBaTh BBHIBOABI MO pe3yibTaTaM
MIPOBEAEHHBIX HCCIIEMOBAHUI ITyTEM COIJIACOBAHHS IO3WIUHA B Xome OOCYXIeHHS M oOMeHa
MHCHHUAMU
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PeryasituBuble YVY]I: OCylIECTBIATh CAMOKOHTPOJb CBOEH JEATENBHOCTH HAa OCHOBE
caMOaHaJIM3a U CaMOOLIEHKU

~

Copep:xkanue yueGHOro MaTepuajia

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

1. XuMuYecKas peakius. 3
Krnaccndukammss XUMHYECKMX  peaknuii B HEOPTaHWYECKOH W
OpraHUYEeCKOH XUMHUU 3aKOH COXpPAHEHHUs MacChl BEILIECTB; 3aKOH
COXPaHEHHs U MPEBPAIICHHs SHEPTUH IIPH XUMUYECKUX PEaKLUsIX
CkopocTh peakuu, e 3aBHCHMOCThL OT pa3jH4YHBIX (pakTopoB
OO6paTuMble peakiuu XuMHdIeckoe paBHOBecHe DakTophl, BIUSIONINE Ha
cocTosiHMe XuMHuueckoro paBHoBecus [Ipunnun Jle Illatense
OnexTpommTrdeckass guccormanys CHibHBIE W Cla0ble 3JIeKTPOJIHTHI
Cpenla BOJHBIX pacTBOPOB BEILECTB: KHUCIas, HEHUTpallbHas, LIEIOYHAS
Tlonsitne o BomopoxHoM mokasatene (PH) pactBopa. Peakumm moHHOTO
obmeHa ['uaponn3 opraHMYecKiX ¥ HEOPraHNYECKUX BEIECTB.
OKHCIIMTENIbHO-BOCCTAHOBUTEIbHbIE  peaKIuu [lonstne 06
3NIEKTPOJIU3€E PACIIABOB M PaCTBOPOB codeil. IIpuMenenne »nekTponmsa.
JdemMoHcTpauun

MOZENN KPUCTAIUIMYECKUX PEIIETOK; Pa3IoKeHNe IIePOKCHIa BOAOPOaa
B IPUCYTCTBHH KaTaIu3aTopa

IIpakTHYecKHne 3aHATHS 2

IIpakTnueckass padora 6. BimsHne pa3nuyHbIX (PaKTOPOB Ha CKOPOCTH
XUMHYECKOH peaknuu. BpumciaeHus: pacdeTl ¢  HCIOIB30BAaHUEM
MOHATHSI «MaccoBasl JIOJNs PAacTBOPEHHOTO BEIIECTBA»; pAcUETHl IIO
YPaBHEHUSIM XHMHYECKHX pEaKIUi, B TOM UHUCIE TEPMOXUMHIECKHE
pacuéTsl

JlaGopaTopHble 3aHSATHS 2

JlaboparopHass paGota 1. IlpoBemeHue peakiuii HOHHOTO OOMEHA;
OIIpE/ICNICHNE CPEIbl PACTBOPOB BELIECTB C MOMOILIBIO YHHBEPCAJIHHOTO

OOBACHATH 3aBHCHMOCTD CKOPOCTH XHMHYECKOH
PEaKIMy OT Pa3NuIHBIX (haKTOpoB

OmnpenensiTs XapakTep CMEIISHUS XUMUYECKOTo
paBHOBecHUSI B 3aBUCHUMOCTH OT BHEIIHETO
Bo3zaeiicTBus (mpuHiun Jle Llatense)
CoCTaBIATh YpaBHEHUS pPEaKkUuil pasIHYHBIX
TUNOB; TOJHbIE H COKpalIEHHBIE HOHHBIC
YpaBHEHHUS peakIWii, YYUTHIBAas YCIOBHS, IPHU
KOTOPBIX 3TH PEaKIIH YT IO KOHIa
IMoaTBepkaaTh CyIIECTBOBaHWE T'€HETHUECKOU
CBSI3H MEXJy HEOPTaHHYECKHMH BEIECTBAMH C
MIOMOIIBIO ypaBHEeHUIt COOTBETCTBYIOLIHX
XUMHUYECKUX peaKIuil

[IpoBoauTs, HaOr01aTh u OTIUCHIBATH
XUMUYECKUI OKCIEPUMEHT: IO ONPEACICHHIO
cpeabl BOAHBIX PACTBOPOB BELICCTB, BHISBICHUIO
YCIIOBHH NPOTEKaHHs peakliii HOHHOTO OOMeHa,
W3YYEHHIO BIMSHUS Pa3InYHBIX (aKTOPOB Ha
ckopocTh  peakumii  CremoBarh — IpaBHUIIaM
MIOJTE30BaHUS XUMHYECKON 1 (019791 (0) 1 u
nabopaTopHBIM 000pYAOBaHUEM

[pencraBnsaTs pe3yabTaThl XHUMHYECKOTO
9KCIIepUMEHTa B (OpME 3alucCH ypaBHEHHH
COOTBETCTBYIOIIUX PEAKIIUI U AEIaTh BHIBOJBI HA
HX OCHOBE

[IpoBOIWTE  BBIYMCICHUS IO  YpaBHEHUSIM

esson/4938/

HHANKATOpa 1
XHUMHYECKMX  peakuuifi, B  TOM  YHCIe
TEPMOXHUMHUYECKUE PACUETHI
Paznen 7. Heoprannyeckasi XumMusi 3
Tema 7.1. JIMYHOCTHBbIE Pe3yabTAThI: CIOCOOHOCTH MOHUMATh M MPHHUMATH MOTHBEI, HAMEPEHHS, JIOTHKY
Hemeraiabt W apryMeHTHl APYTUX IPU aHAIN3€ PA3UYHBIX BHJOB yYeOHOH NEATETbHOCTH; IEHHOCTHOTO

OTHOUICHHsI K HCTOPUYECKOMY W HAy4YHOMY HACIEIUI0 OTEYECTBEHHOW XHMHH; TOTOBHOCTH
OIICHMBATh CBOE IMOBEICHNE U TIOCTYIKH CBOMX TOBAPUIIIEH C MO3UIIMI HPAaBCTBEHHBIX U ITPABOBBIX
HOPM U OCO3HAHHUE TIOCIIEICTBHI 3THX MOCTYIKOB; TOHMMAaHHS CTICIIMDUKA XUMHUH KaK HAyKH,
ocosHaHusA ¢€ pond B (POPMHUPOBAHUM PAUOHATHLHOTO HAYYHOTO MBIIIICHUS, CO3JaHHH
[IEIOCTHOTO TPEJCTaBICHHS 00 OKpYXKAroIleM MHpe KaK O €AMHCTBE MPHUPOJBI U YeIOBEKa, B
MMO3HAHUH TPHPOJHBIX 3aKOHOMEPHOCTEH M pelIeHHH MpoOJeM COXpaHEHUs MPUPOTHOTO
paBHOBeCHUS

Ho3naBaTeabnsblie Y'Y /I: ucnonb30BaTh NpyU OCBOSHUN 3HAHUM MPUEMBI JIOTMUECKOTO MBIIUIEHUS
BBIJICTISITh XapaKTepHble NPU3HAKH NMOHATUM M yCTaHABIMBATh UX B3aMMOCBS3b, HCIIOIb30BaTh
COOTBETCTBYIOUIME TOHATHSL Ul OOBSCHEHUs] OTHCNbHBIX (aKTOB W SIBICHUI; BBIOMpPAThH
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OCHOBaHHUS M KPUTEPHUU I KIACCU(HKALMK BELIECTB M XUMHYECKMX PEaKIHil; yCTaHABIMBATh
MIPUYHHHO-CIEACTBEHHBIE CBA3U MEXKAY H3y4aeMBIMH SIBICHUSIMUY;

KommynukatuBHble YY1 3a1aBaTh BOIPOCHI [0 CYIIECTBY 00CYKAaeMOI TeMBI B X0/ JHAajIora
W/MIM  JUCKYCCHH, BBICKa3bIBaTh HIEH, (OPMYIUPOBATH CBOM MPEIJIOKECHHS OTHOCHUTEIIBHO
BBITIOJTHEHUSI TIPEJUTOKEHHOM 3a/1a9u

PeryastuBubie YY/I caMOCTOSTENBHO INIAHUPOBATh U OCYIIECTBISATH CBOIO IO3HABATEIIHHYIO
JIeITeNIbHOCTD, OIpenesist e€ IeNd M 3ajadd, KOHTPOJIHMPOBAaTh M MO Mepe HEeOoOXOIMMOCTH
KOPPEKTHPOBaTh IMpelylaraeMblii aJrOpuTM JAEHCTBHI IpH  BBHIIONHEHHH YYeOHBIX W
HCCIIeIOBATEeNBCKUX 3aay, BEIOMpaTh Hanbonee 3(h(eKTHBHBINA CIOCOO MX PELIeHUs ¢ y4ETOM
MIOTy4YEHUsI HOBBIX 3HAaHMH O BEIECTBAX U XMMHUECKUX PEAKIHAX;

Cojep:xkanue yueGHOr0 npeaMera 3 https://resh.edu.ru/subject/|
1 Hemeramnsr Ilonoxenue HemeramnoB B Ilepuoandeckoir cucreme 1 PackpbiBaTh ~ CMBICT — W3y4aeMbIX  MOHATHI | €5s0N/5939/
XuUMH4YecKuX 31eMeHToB [| 11 MenneneeBa M OCOOCHHOCTH CTPOCHHS (BBIIENATH WX XapakrepHele TpusHakk) u | https://resh.edu.ru/subject/l

aromoB Dusnyeckue cBOICTBa HEMETAIOB AJUIOTPOIHMS He- METAJLUIOB
(Ha mpumepe Kuciopona, cepbl, ¢ochopa u yriaepoma) XuMHUUECKHe
CBOWCTBa BaKHEUIIMX He- METAJUIOB (TAJIOTEHOB, CepHl, a30Ta, (ocdopa,
yriiepoia i KpeMHHS ) U UX COCANHEHUH (OKCUIOB, KMCIOPOICOACPIKALINX
KHCJIOT, BOJOPOXHBIX  coeauHeHui). IlpumeHeHHE — BaKHEUIIHX
HEMETAJUIOB M X COCANHCHUH

IIpakTHYecKHne 3aHATHS 2

IIpaxktudeckoe 3ansaTue 7. PemeHue sKcrepyMEHTaNbHBIX 33ad II0 TeMe
«Hemeramnby; pacu€Tel Maccel BemlecTBa WM 00BEMa Ta3oB IO
M3BECTHOMY KOJIMUECTBY BEIECTBA, Macce WIU OO0BEMY OFHOTO U3
YUYacCTBYIOIIHUX B PEAKIHU BEIIECTB; PACUEThl MacChl (00bEMa, KOIMIECTBA
BEII[ECTBA) MPOIYKTOB PEAKIUH, €CIIH OTHO U3 BEIIECTB UMEET IIPHMECH

NPUMEHSTH 3TH IIOHATHS P OIIMCAHUU COCTaBa H
CTPOCHUSI BEIECTB, s OOBSICHEHHS OTIEIBHBIX
(hakTOB U SABICHUI

OOBACHATH o0mue  3aKOHOMEPHOCTH B
W3MEHEHUN CBOMCTB HEMETAILIOB

U UX COEJMHEHUMN ¢ y4€TOM CTPOEHUS UX aTOMOB
n nojoxeHus B Ilepuommueckoil cucreme
xuMu4eckux 3yeMenToB Jl 1 Menneneera
XapakTepu3oBarh (onmcHIBaTH)
XUMUYECKUEe  CBOMCTBa
BOXHEMIINX COEJUHEHUHN, TOATBEPXKIask 3TO
OTHCaHNe npUMepaMu ypaBHEHUit
COOTBETCTBYIOMINX XHMHUECKHX PEaKIIIi
XapakTepu3oBaTh BIUSHHE HEMETAUIOB U HX
COC/IMHEHUI Ha KMBBIE OPTaHWU3MBI; ONHUCHIBATH

ob1me
HEMETAIIOB,  UX

MIPUMEHEHHE B Ppa3InuHBIX obacTsx
MIPAaKTUYECKOH NeSITEeNbHOCTH YeI0BeKa
PackpsiBath CYIIHOCTh OKHCIIUTENIBHO-
BOCCTQHOBHTEIBHBIX ~ PEAKIHH  IOCPEACTBOM
COCTaBJICHHSI  DJIEKTPOHHOTO  0OamaHca  3THX
peaxumit

IMpoBoauts peakimy, TIOATBEPKIAIOIINE
XapaKTepHble CBOICTBA M3y4aeMbIX BEIIECTB;
pacro3HaBaTb  ONBITHBIM  INYyTEM  aHHOHBI,

MPUCYTCTBYIOIINE B BOAHBIX PacTBOpax
Habnronate ¥ ONMCHIBATH AEMOHCTpPAIMOHHBIC
OIIBITHI; TPOBOJHUTH M OIKMCHIBATH XUMHYECKHIl
9KCIEPUMEHT (J1abOpaTOpHbIE W MPAKTHYECKUE
paboThr)

IpencraBnsth Ppe3yJIbTaThI XUMHYECKOTO
JKcrepuMeHTa B (QoOpMe 3amucH  ypaBHEHUH

esson/5913/
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COOTBETCTBYIOIUX PEAKIMIT U JesIaTh BBIBOJBI HA
UX OCHOBE

CrenoBath IpaBHIaM IOJIb30BAHUS XUMHUYECKOIT
MOCyI0H 1 1ab0paTOPHBIM 000PYIOBaHUEM
[lpoBomUTs  BBMHCICHUS IO  YpaBHEHUSIM
XUMHYECKUX peaKIuit

CaMOCTOSITENbHO TUIAHUPOBATh M OCYIIECTBISTH
CBOIO II03HABATEIbHYIO JIeSITeNTbHOCTD;
NPUHUMATh AKTHBHOE Yy4YacTHEe B TPYIIOBOIl
y4eOHOU AeSTeTbHOCTH

HNuauBUHAYyabHBIE IPOEKTHI

N3ydenue kauecTBa NUTHEBOM BOJIbI B HACEIEHHOM ITYHKTE.

OxpaHa OKpyXKalomei cperbl OT XHMHYECKOrO  3arps3HEHUs.
KonnuecTBeHHBIE XapaKTEPUCTUKU 3arpsS3HEHUST OKPYKaIOLIEH Cpelibl.
PactBopsl Bokpyr Hac. TuIbl pacTBOpPOB.

Bopa xax peareHT u cpepa A7 XUMHYECKOTO Ipolecca.

YcrpaneHue )KeCTKOCTH BOJBI Ha IPOMBIIUICHHBIX MPEANPHATHSIX.
HccaenoBanne MeTajIoB.

HccaenoBanne CBOMCTB MIETOKA.

Tema 7.2. MeTa/L1bl

JIngHOCTHBIE Pe3yJIbTATHI: CIIOCOOHOCTH MOHUMATh U IIPHHUMATh MOTUBEI, HAMEPEHUS,
JIOTUKY W apTyMEHTHI JPYTHX IPH aHajIn3e Pa3InyHBIX BUIOB Y4eOHOH NeSTeIBHOCTH;
[EHHOCTHOTO OTHOIICHUSI K HCTOPHYECKOMY M HAayYHOMY HACJIEAWIO OTECYECTBEHHOM
XHMHH; TOTOBHOCTH OLICHUBATH CBOE MOBEJICHHUE U IIOCTYIIKH CBOUX TOBApHIIEH C ITO3HIIH
HPAaBCTBCHHBIX W MPAaBOBBIX HOPM M OCO3HAHHME IOCJEICTBHIl 3THX MOCTYIKOB;
HNOHUMAHUs CIeNU(DUKM XUMHM KaK HayKH, OCO3HaHMS e€ poiu B (POPMHPOBAHUH
pAILMOHATBPHOTO HAyYHOTO MBIIIICHUS, CO3JaHMM LEJOCTHOIO TMpPEACTaBiIeHHS 00
OKpYXKaIOIlIeM MHpE KakK O €JMHCTBE NPUPOJBI M YeJIOBEKa, B TO3HAHHUM HPHPOHBIX
3aKOHOMEPHOCTEH 1 PEIICHNH IPOOIeM COXpaHeHHUs! IPUPOJHOTO PABHOBECHUS
IMo3naBaTenbubie YY/I: MCHonb30BaTh NMpPU OCBOCHUU 3HAHUHM MPUEMBI JIOTUYECKOTO
MBIIUICHUS] — BBIISISITh XapaKTepHbIe NPH3HAKH MOHATHH M yCTaHABIMBATh HX
B3aHMOCBSI3b, UCIIOJB30BAaTh COOTBETCTBYIOLIME MOHATHS IS OOBSICHEHHS OTACIBHBIX
(akToOB M SIBJICHHUI; BHIOMPATh OCHOBAHHS M KPUTEPHHU Ul KIacCH(UKAILMK BELIECTB M
XMMUYECKHX pEaKlHMil; yCTaHAaBIMBAaTh IPUYMHHO-CJICACTBEHHBIC CBA3H  MEXAY
U3y4aeMbIMH SIBJICHUSIMHU;

KommynukaTtuBusle YY1 3a1aBaTh BOIIPOCH MO CYIIECTBY 00CYKIAEMOM TEMBI B X0JIe
JManora W/WIN JHMCKYCCHH, BBICKAa3bIBaTh HJeH, (HOPMYIMPOBAaTH CBOM IPEIJIOKEHHS
OTHOCHTEJIBHO BBIOJIHEHHUS MPEATI0KEHHOHN 3a1a4n

PeryasituBuble YYJI caMOCTOATENbHO IUIAHUPOBAaTh MW OCYIIECTBJIATH  CBOIO
MI03HABATENILHYIO IEITeIbHOCTD, ONIPEe/IeNsis e€ e U 3aJa41, KOHTPOJIUPOBATH U 110 Mepe
HEO0OXOIMMOCTH KOPPEKTHPOBATH MpPE/IaraeMblil aJlrOpUTM JCHCTBHI HPH BHIOIHEHUH
Y4eOHBIX W HCCIIEIOBATEILCKUX 3a/1a4, BEIOMpaTh Hambojee d((EKTHBHBIA CIIOCO0 HX
pelIeHus ¢ Y4ETOM HOIYYeHHs HOBBIX 3HAHHH O BEIIECTBAX M XUMHUUYECKHX PEaKIMsiX;

Copep:xanne y4edHOT0 mpeMeTa | 4
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Mertasnsl [lonoxxenne Meranos B [lepuonuueckoit cucteMe XMMHYECKUX
anementoB JI U MenneneeBa OCOOCHHOCTH CTPOEHHS 3JICKTPOHHBIX
o0ono4yek aToMoB MeTauioB OOmue (u3nMUecKre CBOHCTBa METAIIOB
CrutaBbl META/UIOB DIEKTPOXUMUYECKUH PsI HANIPSHXKEHUH METaIoB
XuMHYeCKHe CBOUCTBA BAKHEHIIINX METAIIOB (HATPHM, KA, KalbIINH,
MarHui, aTFOMUHUH, IUHK, XPOM, JKeJIe30, MEIb) U X COCIHHEHUH
OOmmue crocoObl TonydeHuss MetamioB Meramnyprus  Kopposus
MetayutoB. CHOcOOBI 3amuMTHl OT Kopposuu. [IpuMeHeHHe MeTaluioB B
OBITY U TEXHUKE

JdeMoHcTpauun

0o0pa3npl HEMETAJUIOB; B3aUMOACUCTBHE MEAM C Aa30THOM KHCIIOTOH
pa3IMYHON KOHLEHTPAIMH; KOJUIeKIHs «MeTaJulbl U CILIaBbI»

IIpakTHYeCcKHE 3AHATHS

IIpaktuueckoe 3ansatue §. PenieHne skcrepUMEHTANBHBIX 3a/1a4 10 TeMe
«Metamnely. Beruncnenus: pacuétsl Macchl (00bEMa, KOIHUYCCTBA
BEIIECTBA) MPOAYKTA PEaKUUH, €CIM OJHO W3 BEUIECTB IAaHO B BHUJE
pacTBopa ¢ onpeeaéHHON MacCOBOH J10J1ell paCTBOPEHHOTO BELIECTBA

JlaGopaTopHbie padoThI

JlaGoparopHas pabota 2. KauecTBeHHBIC peakllii HA AHWOHBI M KATHOH
aMMOHHST; B3aHMO/JICHCTBUE TUAPOKCH/IA AJTFOMUHUS C PACTBOPAMH KUCIIOT
1 IIENI0YCH; KaueCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIIOB

PackppiBaTh  cMBICT  M3y4aeMbIX  MOHATHH
(BBLEETATh MX XapakTepHble MPH3HAKU) U
MPUMEHATH 3TH MOHATHS P OMHUCAHUU COCTaBa U
CTPOEHUSI BEILECTB, AJIsI OOBSICHEHHS OTAEIBHBIX
(haxToB U sBICHUI

OOBACHATH obue 3aKOHOMEPHOCTH B
H3MEHEHUH CBOMCTB 3JIEMEHTOB — METAJJIOB U UX
COCIMHEHUI ¢ Y4ETOM CTPOCHUS HX aTOMOB H
nonoxxeHuss B Ilepuonmyeckoit  cucreme
xumudeckux 3neMeHToB JI I Menneneena
XapakTepu3oBaTh (oTIHCHIBATE) o0mue
XMMHUYECKHE CBOMCTBA METAJIIOB, UX BaKHECHIIUX
COCIVHECHUN, MOATBEpXKIas 3TO  ONHCaHHE
IpUMEpaMU  YPaBHCHHUH  COOTBETCTBYIOILUX
XUMUYECKUX PEeaKluil; IpUMEHCHUE METalJIOB B
Pa3IMYHBIX 00J1aCTAX, @ TAKXKE HCIIOJIB30BAaHUE HX
JUIL CO3JAaHHS COBPEMEHHBIX MAaTepHaloB K
TEXHOJIOTHI

PackpsiBats CYIIHOCTh OKHCITHTEIIBHO-
BOCCTAHOBHUTEIBHBIX  PEAKIHH  IOCPEACTBOM
COCTaBJICHHSI  DJIEKTPOHHOTO  OajaHca  ATHX
peaxuuit

IIpoBoauts peaxuuy, MOJTBEPIKIAOLIHE
XapaKTepHble CBONCTBAa H3y4aeMbIX BEILECTB;
pacro3HaBaTh OMBITHBIM IYTEM HOHBI METAJIIOB,
MPUCYTCTBYIOIINE

B BOAHBIX pacTBOpax

HabmonaTe ¥ ONHCHIBATH JEMOHCTPAI[OHHBIE
OMBITHI; NPOBOAUTH M ONHUCHIBATH XMMHYECKHUH
IKCIIEpUMEHT (J1Ta0OpaTOpHBIE W TNPAaKTHYECKHE
paboThI) IIpencraBnsats pe3yiabTaThl
XUMHYECKOTO HKCIIepHMEeHTa B (OpMe 3alHCH
YpaBHEHUH COOTBETCTBYIOIUX PEAKIUIA U JenaTh
BBIBOJIBI HA IX OCHOBE

CrenoBaTh IpaBHIIaM MONB30BAHHS XHMHIECKOH
MOCy 101 ¥ TabOpaTOPHBIM 000PYIOBaHUEM
[MpoBoMUTh  BBMHCICHUS 1O  ypaBHEHUSIM
XMMHUUECKUX peaKuui

CaMOCTOATENbHO IUIAHUPOBATh U OCYILECTBIAThH
CBOIO MI03HABATENbHYIO JIesITeTbHOCTD;
NPpUHUMATL AKTUBHOE Y4YacTUE€ B prHHOBOﬁ
yaeOHOH AeSTeNFHOCTH

https://resh.edu.ru/subject/|
esson/3479/
https://resh.edu.ru/subject/I
esson/5814/
https://resh.edu.ru/subject/I|
esson/3534/
https://resh.edu.ru/subject/I|
esson/3493/
https://resh.edu.ru/subject/I
esson/4961/
https://resh.edu.ru/subject/Il
esson/3514/

Pazgen 8. Xumus u )Ku3Hb
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Tema 8.1 Xumus n
JKM3HD

JINYHOCTHBIE Pe3yJbTaThl: AKTUBHOI'O HENPUATHS NEHCTBUMN, IPUHOCAIIMX BPEA OKPY>KaIOLIEH
MIPUPOJHON cpefe, YMEHHsS HPOrHO3MPOBaTh HEONArONPHUATHBIE SKOJIOTMYECKHE IMOCIEACTBHS
MpeANPUHUMAEMBIX JSHCTBUI M TNpemoTBpaiaTh HX; HAIWYUS Pa3BUTOrO 3KOJIOTHMYECKOTO
MBIIUICHUS, 3KOJOTHUECKON KyJIBTYPHI, OMBITA JEATEIBHOCTH SKOJIOTNYECKOH HalpaBIeHHOCTH,
YMEHUS PyKOBOJCTBOBAThCS UMH B [I03HABATEIbHONW, KOMMYHUKAaTUBHOM U COLIMANBHOMN IIPAaKTHKE,
CIOCOOHOCTH U YMEHHS aKTHBHO IIPOTHBOCTOSTH HJEOJIOTUH XeMo]oOoum;

IosnaBatenbHble YVY]I: Bnagerb OCHOBaMH METOAOB HAay4yHOIO IIO3HAHUS BELIECTB H
XHUMHYECKHX peaknuif; (opMynupoBaTh IIeMM ¥ 3aJadd  HCCIENOBAHHS, HCIIONB30BaTh
MOCTABJICHHBIE U CAMOCTOSATENBHO C(HOPMYIUPOBAHHBIE BONPOCH B KAueCTBE WHCTPYMEHTA
MO3HAHUSI ¥ OCHOBBI 71 ()OPMHUPOBAHUS THUIOTE3HI 110 MIPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX
CYXKIEHHH; BIafeTh HaBBIKAMU CaMOCTOSITENBHOTO IJIAHHPOBAHUS M NPOBEJCHHUS YUCHHYECKHX
9KCIIEpHMEHTOB, COBEPIICHCTBOBATh YMEHMs HAOJIOJATh 3a XOAOM MPOIECCA, CAMOCTOATEIBHO
IIPOTHO3MPOBATh €ro pe3ynabTaT, (OPMYIHUpOBaTH OOOOIIEHHS M BBIBOIABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJbTaTOB HMCCIECJOBAHUS, COCTABISITH OOOCHOBAHHBIH OTYET O NPOJCIaHHOI
paboTe; mpHOOpEeTaTh OMBIT YYCHUYECKOW MCCIEeNOBATENIbCKOM M IPOSKTHOM IesATEeIbHOCTH,
MPOSIBIIATh  CIIOCOOHOCTH ¥ TOTOBHOCTH K CaMOCTOSITENFHOMY IIOUCKY METOJOB PEIICHHS
MIPaKTUYECKHX 3a/1a4, MIPUMEHEHHIO Pa3INIHbIX METO0B TO3HAHNS;

KommynunkatuBHble YY1 3a1aBate BOIMPOCHI [0 CYIIECTBY 00CYKAaeMOI TEMBI B X0/ JHAaI0OTa
W/MIM JWUCKYCCHH, BBICKA3bIBaTh HAEH, (OPMYIHPOBATH CBOM IPEHTIOKEHUS OTHOCHTEIBHO
BBIMIOJTHEHUSI MIPEUIOKEHHOM 3a1a9

PeryasituBubie YYJI caMOCTOSTENBHO TUIAHUPOBATH M OCYHIECTBISATH CBOIO ITO3HABATEILHYIO
NIeITeNIbHOCTD, OIpenesist e€ IeNd M 3ajadd, KOHTPOJIHMPOBAaTh M MO Mepe HeoOXOIMMOCTH
KOPPEKTHPOBaTh MpelylaraeMblii  aJrOpuTM JAEHCTBHH IpU  BBHIIOJHEHUH YYeOHBIX W
HCCIIeI0BaTeIbCKUX 3a1ad, BEIOMpaTh Hanboisee d(PQEKTHUBHBIN CIOCO0 MX pEUIeHHS C YyIETOM
MOJTYYEeHUs HOBBIX 3HAHHH O BEIIECTBAX U XMMHUECKUX PEAKIHAX;

Copep:xanue yuedHOr0 nmpeamera 1

Pounp xuMun B 006ecriedeHuH IKOIOTHIECKOM, SHEPTETHYECKOH 1 MUIIEBOM
0e30macHOCTH, pa3BUTUU MeAMIMHBI [loHsATHE O HaydHBIX MeTojax
MO3HaHMS BEIECTB U XMMUUECKUX peaKIuit

IIpencraBneHust 00 OOIMX HAayYHBIX NPHUHIMIIAX HPOMBIIUICHHOTO
MOJy4eHHs BaXKHEHIIHMX BemlecTB YenoBeKk B MHUpPE BEIIECTB HU
MAaTepHaOB: BAKHEHIINE CTPOUTEIbHBIE MaTEPHAIBI, KOHCTPYKIIMOHHBIE
MaTepHainbl, Kpacku, CTEKI0, KepaMHKa, MaTepHalbl Ul 3JIeKTPOHHKH,
HaHOMAaTePHaNbl, OPTaHHMIECKIE 1 MUHEpAIbHbIE YI0OpeH s

XuMus ¥ 30pOBbE UENOBEKa: MPaBHIIA HCHONB30BAaHMS JIEKapCTBEHHBIX
HpenapaTos; paBuiIa 0€30MaCHOT0 UCIOIb30BaHUs IIPENapaToB OBITOBOM
XMMUH B IOBCEHEBHOH KHU3HU

PackpeBaTh ~ poNb  XUMHH B pENICHUH
JHEPreTHYECKHX, CBHIPHEBBIX M OIKOJOTHUECKUX
npo0JieM YeNoBeYeCTBa, OIMCHIBATH OCHOBHBIC
HAINpaBJICHUs] Pa3BUTHS XUMHYECKOH Hayku H
TEXHOJIOTHU

[IpumensaTs mpaBuia Ge30MacHOro oOpaIieHus ¢
BEIECTBAMH, HCIIOIB3YEMBIMH B ITOBCEIHEBHOM
JKHM3HU, TIPABUJIA TTOBE/ICHHUS B IIETIAX COCPEKEHHS
3I0pOBbSl M OKpYXKarolled HpHUpPOJHON Cpellbl;
MOHMMAaTh Bpex (OIacHOCTh) BO3JICHCTBUS Ha
JKHMBBIE OPraHU3Mbl ONPENeNEHHBIX BEILIECTB,
cmblct nokazatens I1JIK, noscHaTs Ha npuMepax
CHOCOOBI YMEHBIICHUS M TNPEeNOTBPALICHUS UX
BPEIHOTO BO3/IECHCTBUS

AHanm3upoBaTh W KPUTHYECKH  OICHUBATDH
nHOpMaIMIO, CBS3aHHYI0 C XHMHYECKUMH
mporeccaMd M WX — BIMSIHUEM Ha COCTOSIHHE
OKpY’KaroleH cpespl

https://resh.edu.ru/subject/I|
esson/3504/
https://resh.edu.ru/subject/l
esson/5452/
https://resh.edu.ru/subject/l
€sson/4960/
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Hcnonp30BaTh MOMYYCHHBIE 3HAHUS

M TpeaCTaBICHWST O cdepax AesITeTbHOCTH,
CBS3aHHBIX C HAyKOM M  COBPEMEHHBIMH
TEXHOJOTHSIMH, KaK OCHOBY ISl OPHCHTALHU B
BEIOOpe cBoel Oyxmymeil mpodeccHoHATBHON
JEATEIBHOCTH

IIpuHEMaTh ydacTHe B OOCYKACHHH MpoOIeM
XUMAYECKON M 3KOJIOTMYECKON HAIpaBICHHOCTH,
BBICKAa3bIBATh  COOCTBEHHYIO  IMO3HILHIO IO
npobiieMe ¥ TpeiaraTb BO3MOXKHBIE IyTH e€
peLIeHusI

HWuanBuayaabHble MPOEKTHI
HccnenoBanue nekapcTBEHHBIX IPENapaToB 0 XUMHUYECKOMY COCTaBY

JuddepenunpoBannblii 3aueT
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3. YCJOBUS PEAJIN3AIIMU PABOYEM ITPOI'PAMMBI YUEBHOI'O IIPEJIMETA

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecneYeHnIo
Peanu3zanus mporpamMmbl JTUCHUIUIMHBI TpeOyeT HaIW4YUs y4eOHOro KaOWHETa XWMHH.
[Tomemenue kabuHeTa AOHKHO YAOBJIETBOPATH TpeOoBaHUSM CaHUTAPHO-3MUAECMHOIOTHYECKUX
npasui 1 HopMaTuBoB (CanlluH 2.4.2 Ne 178-02 C usmeHeHUsIMU U JOTIOJHEHUSIMU OT: 23 U0,
26 nexadps 2008 r., 29 nexadbps 2010 1.)
Peanu3anus mporpaMMbl JUCIIUIUIMHBI TPEOyeT HAMHUMs y4eOHOTO KaOuHeTa « Xumuuy.
1. O6opynoBanue yueOHOro KabuHera:
Jlocka knaccHasi, mejoBas-1
Cromsl 1151 yyanmuxcs — 15
Cron ans yuurens — 1
Crynps — 31
Okpan -1
2.HarypaJjbHble 00pa3ubl
Komnnekuus 06pa3ioB: yrieBog0poIHOE ChIPhE, TOP(, MIaCTMACCHI, BOJIOKHA.
PeakTuBbI XUMHUECKHUE IO pa3jiejaM: OpraHUYeCKasi XUMHUsI, HEOPTraHUYeCKasi XUMUS
3. O06bemMHbBIE CpeACTBA
Monenb anma3za, 000py10BaHHE XUMUYECKOE
4. MHCTPYKTHBHO-TEXHUYECKAS IOKYMEHTALMS
Kommnekr auaaktuueckux kaprtouek mno temam: «OBPy», «'uaponusy, «PUO», «YrieBoaopoasl
MpeIeIIbHBIC)
KoMIuiekTsl TeCTOBBIX 3a/1aHui, B T.4. ¢ moMouibto [1K
KomruiekTsl 3a1anuii 17151 KOHTPOJIBHBIX padoT
KomrmuiekTsl 3aanuii — MHCTPYKIUH 17151 TPOBEACHUSI Ta00PATOPHO-TIPAKTUYECKUX PaboT.
5.Texuuueckue cpeacTBa 00y4eHUs:
MYJIbTUMEANANPOEKTOP, KOMIIBIOTED

3.2. UudopmanuonHoe odecriedeHne 00y4eHust

OcHOBHBIC HCTOYHHKH:
1. Ta6puensn O.C., Octpoymon U.I'. Xumus: yueonuk mist 10-11 kmacca. — M., 2020.
2. T'abpuensu O.C., Octpoymos N.I'. Xumus mis npodeccuil U crnennanbHOCTEH €CTECTBEHHO-
HAy4HOTO MPOUIs: Y4eOHUK JIJIsl CTYIEHTOB MPOo(dheCcCUOHATBLHBIX 00pa30BaTEIbHBIX OPTaHU3aAIINH,
ocBauBaronMx npodeccun u cneunansuoctu CI10. — M., 2017
3. Taopuensa O.C. u np. Xumus. [TpakTrkym: yae6. mocoOue st CTYACHTOB TPO(HeCCHOHATLHBIX
00pa3oBaTeNbHBIX OpraHu3anuii, ocBauBarmux npodeccuu u cnenuansHoctu CI10. —M., 2017

I[OHOJIHI/ITEJII)HLIG HCTOYHHUKH:

1. T'abpuensu O.C.u np. Xumus: nocobue i noarotroBku k EI'D: yue6. mocobue /i CTYACHTOB
npodeccuoHanbHBIX 00pa30BaTeNIbHBIX OPraHU3alluii, 0CBAUBAIOIINX TPO(ECCUU U CIIEIUATIBHOCTH
CIIO. -M,, 2017

2. Taopuensa O.C., JIsicoBa I'.I'. Xumus. TecTsl, 3a7aun W yrpaXHEHHs: y4e0. mocoowe s
CTYAECHTOB MpPO(EeCCHOHAIBHBIX 00pa30BaTEIbHBIX OpPraHU3alMi, OCBAMBAIOLIMX MpOQeccuu H
cunennaiabpHocTH CITO. — M., 2017

3. Epoxun I0.M., Kosanepa M.b. Xumus mis npodeccuii ¥ CrenManbHOCTEH TEXHUIECKOTO H
€CTECTBEHHO-HAYYHOTO  Tpoduiaei:  y4eOHWMK IS CTYACHTOB  MPO(PECCHOHATBHBIX
o0pa3oBaTeNbHBIX OpraHu3aluii, ocBauBarmuXx npodeccuu u cnenuanbHoctn CI10.— M., 2017

4. Cnanxos C. A., Octpoymos WU.I"., Ta6puensn O.C., Jlykssnosa H.H. Xumus st npodeccuii u
CIIENUATLHOCTEN TEXHUYECKOTO MpOoduis. DIEKTPOHHOE TPHIOKEHHE (JIEKTPOHHOE ydeOHOe
U3JIaHUE) IS CTYI. YUpeKIAeHH cpen. mpod. oopasoBanus. — M., 2017.
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HNuTepHeT-pecypcen:

. www. pvg. mk. ru (onumnuana «ITokopu BopoObeBBI TOPEI»).

. www. hemi. wallst. ru (O6pa3zoBaTenbHbIN CAUT JJI NIKOJIBHUKOB «XUMHS).

1
2
3. www.alhimikov.net (OOpa3oBaTenbHBINA CAUT AJIS IIKOJIBHUKOB).

4. www. chem. msu. su (DnekTpoHHas OMOIMOTEKA 10 XUMUH ).

5. www.enauki.ru (MHTepHET-U3IaHKE AJ1s1 yunTeneld «EcTecTBeHHbIE HAYKN).
6. www. lseptember. ru (MeTonnueckas razera «llepBoe ceHTIOPs»).

7. www. hvsh. ru (xypHan «XuUMHS B HIKOJIE»).

8. www.hij.ru (kypHan «XUMHS U )KU3HBY).

9. www.chemistry-chemists.com (3JIEKTPOHHBIH KypHAIT «XUMHKH U XUMUS)
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4. KOHTPOJIb 1 OHEHKA IINIAHUPYEMBIX PE3YJIbTATOB OCBOEHUA
YYEBHOI'O IPEIMETA

KoHTposIb M oOlEHKa I[UIAaHUPYEMBIX pE3yJbTaTOB OCBOEHHUS Y4eOHOro IpeaMeTra
OCYLIECTBJISIETCA IMPENOJaBareIeM B IIPOLIECCe NPOBEIECHHS IMPAKTUYECKHX
71a00paTOpHBIX pabOT, TECTUPOBAHUS, a TAKXKE BBIIOIHEHUS OO0YYAIOUMMHCA WHIAWBUIYAIbHBIX

3alaHUM, IPOEKTOB, UCCIICIOBAHUM.

3aHSITUU U

IIpeaMeTHbIE pe3yJbTaThl 00yUeHUsI
(ocBOeHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

®opMbI M METOABI KOHTPOJIS U
OlIEHKH MpPeIMEeTHBIX pe3yJibTaTOB

00y4eHust

Ocsoennvie YMeEHUsl.:

6blA6/4Mb  XapPAKTEPHBIE IIPU3HAKU  ITOHATUH,
YCTaHABJIMBATh UX B3aUMOCBS3b,

UCNnoIb306amb  COOTBETCTBYIOIIUE  IIOHATUSA  IIpU
ONMCAHUU COCTaBa, CTPOEHUS U IPEBpAICHUN
OpPraHMYECKUX UM HEOPraHWYEeCKUX COCIMHEHHI;
XUMHYECKYI0O  CHUMBOJHUKY  JUII  COCTaBJICHHUSA
MOJIEKYJISIPHBIX U CTPYKTYpHBIX  (pa3BEPHYTOH,
COKpaIéHHON) (opMysT OpraHMYECKHX BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINN;

usz2omaeauéams MOJEIH MOJIEKY] OpPraHU4eCKHX
BEIIECTB JUI1 WUIIOCTPALIMM HUX XUMHUYECKOTO H
IIPOCTPAHCTBEHHOTO CTPOCHHS;

YCMaHasIueamo MPUHAIECKHOCTh  M3YYEHHBIX
OPraHUYECKHUX BEILIECTB [0 UX COCTABY U CTPOCHUIO K
OIPEICIIEHHOMY KJIaccy/Tpyrmre COEMHEHHI

(YriaeBoJopoAbl, KHCIOPOA- U a30TCOJepKallue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COETUHEHUS);
oasamb WM  Ha3BaHHUA IO  CHUCTEMAaTHYECKOM
nomenkimarype (IUPAC), a Takke NPUBOIUTH
TPUBUAJIBHBIE HA3BaHUS OTJIEIbHBIX OPTaHUYECKUX
BELIECTB (aTHIIEH, IIPOIUJIEH, alleTUJIEH,
STUJICHTJIMKOJb, TJIULIEpUH, (eHols, (opMaibaeru,
aleTAIBJETH], MYypaBbHHAsg KUCIIOTa, YKCYCHas
KHCJIOTa, OJIEMHOBAsl KUCJIOTa, CTEApUHOBAs KHUCIIOTA,
IJII0K032, (PpyKTO3a, Kpaxmall, LeJI103a, TIUIHUH) U
TPUBUAJIbHBIE HA3BAHUS OTAEJIbHBIX HEOPraHUYECKHX
BEIIECTB (yrapHblii Tra3, YIJIEKUCIBI ra3, aMMHaKk,
raméHasi U3BeCTh, Heral€Hass U3BECTh, IMThEBAs COJIA,
MUPHT U Jp;

yemauaenueams TMPUHAICKHOCTh HEOPraHWYECKUX
BEUIECTB 110 HUX COCTaBy K  OINpEACIEHHOMY
KJIacCy/Tpynie COeNUHEHUH (MpOCThIe BelecTBa —
METaJIJIbl U HEMETAJLIbL, OKCHJIbI, OCHOBAHMSI, KUCIIOTBI,
am(oTepHbIe THAPOKCUBI, COJIN);

onpeodenams BUJIbl XAMHUUYECKON CBA3H B OPIraHUYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

npUMEHAMb IOJIOXKEHHUS TEeopun CTPOECHUS
opranndeckux BemectB A. M. byrnepoBa mis

Texkymuii KOHTPOJIb:

OueHka mnpu pelieHun
KEHUCOB
OueHka mnpu pemieHun
3a1a4

Onenka npu

MpaKTH4eCKOH padoThI 1

OueHka mnpu pemieHun

3aaad

OreHka npu
MPAKTHYECKON paboThI 2

OneHka mnpu pelIeHUH
3ajga4

XUMHNYCCKUX

XUMHNYCCKUX

BBIITOJIHECHU U

XUMHNYCCKHUX

BBIITOJTHEHU U

XUMHUYCCKUX
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OOBSICHEHUSI 3aBHCHMOCTH CBOMCTB BEIIESCTB OT MX
cOCTaBa U CTPOEHHUA; 3aKOH COXPAHEHHS MAacChl
BCIICCTB;

PAcKpwvléams CMBICI Neproandeckoro 3akona Jl. U.
MenieneeBa u AEMOHCTPUPOBATH €0
CHCTEMAaTHU3UPYIOIIYIO, 0OBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

Xapaxkmepuzo8ams IEKTPOHHOE CTPOECHUE aTOMOB
XUMUYECKUX AJIEMEHTOB 1—4 meproioB
[Tepuoanueckoil CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB /J[.
. MenneneeBa, HCIIOJIb3Ysl MOHIATHS «S-, P-, O-
3JICKTPOHHBIC OPOUTATINY, «IHEPTETUICCKUE YPOBHHY,;
00bsCHAMb 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XMMHYECKHX 3JIEMEHTOB M UX COCAUHEHUH 1O
nepuoaaM u rpynnam [leprnonueckoi CucTeMsl
XUMHYECKHX d1eMeHTOB JI. 1. MeHaeneeBa;
Xxapakxmepu3o6ams COCTaB, CTPOCHUE, (PU3NUYECKUE U
XUMUYECKHE CBOMCTBA THUIWYHBIX MpeACTaBUTEICH
Pa3IMYHBIX KJIACCOB OPTaHMYECKHX BEIIECTB (METaH,
9TaH, JTWICH, TPONWICH, aleTwWieH, OyraaueH-1,3,
MeTmiOyTagueH-1,3, 0OeH301, METaHod, 3TaHOI,
STUJICHTIUKOJb, TIULEPUH, (PEHOJ, aleTalbACTU/I,
MYypaBbUHAs U YKCYCHasl KMCIIOTBI, [NIFOK03a, KpaxmaJl,
1[EJUTI0JI032, AMUHOYKCYCHAsl KHCJIOTA);
UTLTIOCMPUPOBAMb TEHETUYECKYIO CBS3b MEXIY HUMHU
YpaBHEHUSMHU COOTBETCTBYIOIINX XHUMHAYECKHX
peaKIuil ¢ UCIOIb30BAHUEM CTPYKTYPHBIX (hOPMYII;
Kraccuguyuposamo XUMUYECKUE PEaKIUU TI0
pa3MYHBIM  TpU3HakKaM  (YUCITy U COCTaBy
pearupymoomux  BELIECTB, TEIIOBOMY  3ddexTy

peakuMy,  WU3MEHEHUIO  CTEeMEeHEeH  OKUCIEHUs
DIIEMEHTOB,  OOpaTUMOCTH  pEaKIUH,  YYaCTHIO
KaTaJln3aropa);

xapaxmepuzosams (onucvliéams) 00IHE XUMUUECKHE
CBOICTBA HEOPraHMYECKHUX BEUIECTB Pa3IMYHbIX
KJIACCOB;

noomeepacoamy CyleCTBOBaHHE F€HETUUECKOM
CBSI3M MEXIY HEOPTaHUYECKMMU BEIIECTBAMHU C
MIOMOUIBIO0 YPAaBHEHUI COOTBETCTBYIOINX
XUMUYECKHUX PEAKIUM;

xapaxkmepu3oéams ~ UCTOYHUKU  YIJIEBOJOPOIHOTO
ChIpbsi (HE(Th, MPUPOAHBIN Ta3, YroJib), CIIOCOOBI UX
nepepabOTKM M MPAKTUYECKOe  NPUMEHEHHe
MPOJYKTOB NEpepaboTKH;

nPO60OUMb BEIUUCIICHUS 110 XUMHUUECKUM
ypaBHEHUSM (Macchl, 00BbEMA, KOJIMYECTBA UCXOTHOTO
BELIECTBA UM MPOAYKTA PEAKIIMH 110 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOTHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIMH; «MaccoBas J0JIs
BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIIEHUH T'a30B
IIPY XMMHYECKHUX PEAKIMSIX, MacChl BEIIECTBA WIH
00BbEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,

Onenka npu
MPaKTHYECKOM paboThI 3

OueHka mnpu pelnieHuu
3a1a4y

OueHka mnpu pelieHun
3ama4y

OueHka mnpu perieHuu
3a1a4y

VYerHbll onpoc

OueHka mnpu pemieHun
3ama4y

OueHka mnpu pemneHun
ypaBHEHUH

OrieHuBanue npu
MPaKTHYECKON paboThI 6

OnenuBanue npu
MPaKTUYECKON paboThI 6

OuenuBanue npu

MpaKTU4YEeCKON paboTHI 6

OuenuBanue npu
MpaKTU4YecKor padoThl 4

BBIIIOJIHCHHU U

XUMHUYCCKUX

XUMHNYCCKUX

XHUMHUYCCKUX

XUMHNYCCKUX

XUMHNYCECKUX

BBIIIOJTHEHUHN

BBIIIOJTHEHUHN

BBITTOJTHCHHUH

BBITTOJTHCHHUHA
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Macce Wi 00bEMY OJTHOTO U3 YIaCTBYIOIIUX B
pEeaKIMK BEIIECTB, TEIUIOBOTO Y (PeKTa peakuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
MIPEBpAICHUS] U COXPAHEHUSI SHEPTUN);

onpeoensims BaJEHTHOCTb U CTENIEHb OKUCIECHUS
XUMHUYECKHUX AJIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO
COCTaBa; BUJ XUMHUUYECKOH CBSI3U (KOBaJICHTHA,
MOHHAsI, METAJJTNYECKasi, BOAOPOIHAs) B
COCIMHECHUAX; TUIl KPUCTAININYECKON PEIIETKU
KOHKPETHOI'O BellecTBa (aATOMHasi, MOJIEKYJIApHas,
MOHHAs1, METAJNINYECKasi); XapaKkTep Cpelibl B BOAHBIX
pacTBOpaxX HEOPraHUYECKUX COETUHEHU;

nPo60OUmMsb PEAKLINH, TIOATBEPKAAIOIIIE
KAueCTBEHHBI COCTaB Pa3JIMYHbIX HEOPraHUYECKUX
BEILIECTB;
PAcno3Hasams ONBITHBIM IYTEM UOHBI,
MIPUCYTCTBYIOIINE B BOJHBIX pacTBOpax
HEOPraHUYECKUX BEILECTB;

61ad0emsb CUCTEMOW 3HAHMM 00 OCHOBHBIX METOAAX
HAay4YHOTO TO3HAHHUS, HUCIOJIb3YeMbIX B XUMHUU TpPH
W3YyYEHUU  BEIIECTB U  XUMHUYECKHX  SIBJIICHUU
(mabmrosieHue, HU3MEpPEHHE, AKCIIEPUMEHT,
MOJIEJIUPOBAHUE),

coonodams  npasuia  TOJNB30BAHUA  XHUMHYECKOU
NoCcyZIol U TabopaToOpHBIM 000PYIOBAHUEM, a TaKKe
npaBuiia 0OpallleHus C BEIECTBAMU B COOTBETCTBUU C
UHCTPYKIUSMU IO  BBIMOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OMBITOB;

cocmaensams YpaBHEHUSI PEAKIMU pa3IMYHbIX TUIIOB;
MIOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEeaKIUi
MOHHOTO OOMEHA, YUUTHIBAs YCIOBHUSI, TPH KOTOPHIX
9T peaklUu UAYT 10 KOHIIA;
PAcKpvléams CyIIHOCTb OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUi OCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OajaHca dTUX PeaKIuii;
00bACHAMb 3aBUCUMOCTb CKOPOCTH XUMUYECKOM
PEaKIuu OT PA3IUYHBIX (PAKTOPOB; XapaKTep
CMEIIIEHNS XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTHU
oT BHemrHero Bo3aeiicTus (mpunnui Jle [llarense);
Xapaxkmepu3o06ams XUMUYECKHUE MPOLIECCHI, JIEKAIUE
B OCHOBE IIPOMBIIIIEHHOTO TIOJyYEHUS! CEPHOU
KHCJIOThI, aMMHUaKa, a Takxke chopMHUpOBaHHOCTH
MpeJICTaBICHU 00 001X HAYYHBIX IPUHIIAIIAX U
HKOJIOTMUYECKUX MpoOIeMax XUMHYECKOTO
IIPOU3BO/ICTBA;

NIAHUPOBAMb u 8bINOIHAMb XUMUAYECKHH
OKCIIEPUMEHT (MPEBPAIEHUSI OPTaHUYECKUX BEIIECTB
IIpY HarpeBaHMH, MOJIyYE€HUE YTHIIEHA U U3YUYEHUE €ro
CBOMCTB, KAaueCTBEHHbIE pEAKIHMH OPraHMYECKUX
BEIIECTB, JeHaTypalus OeIKoB IpH HarpeBaHUH,
[[BETHBIC PEaKIMHU OENKOB;(pa3joKeHHe MepoKCcUIa
BOJIOPOJia B MPUCYTCTBUH KaTaJInu3aTopa, ONpeeIeHne

OueHuBanue npu BBITIOJIHEHUH
BBIYHCIICHUH B MPAKTHYECKOUN paboTe 6

OuenuBanue BBIYMCIICHUU npu
BBINIOJIHEHUH MTPAKTU4YECKON padoThI 7

OneHnuBaHue npu
nabopaTopHbIX paboT 1 u 2

BBIIIOJTHCHUH

OnenuBanue npu BBITTOJTHEHUH
nabopaTopHOil paboThI 2

OneHuBaHue npu BBINTOJIHEHUH
MPaKTUYECKUX padoT

OnenuBanue npu BBITTOJTHEHUH

NPaKTUYECKUX U JTa0OPaTOPHBIX paboOT

OneHnBanue npu BBITTOJTHEHHH
MIPaKTUYECKON paboOThI 6
OneHnBanue npu BBITTOJTHEHHH
MPaKTUYECKON paboThI 6
OneHnBanue npu BBITTOJTHEHHH

MPAKTUYECKOH paboThl 6
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Cpedbl  pacTBOPOB  BEWIECTB  C  IOMOIIbBIO
YHHUBEPCAIbHOTO WHIUKATOpA, BIMSHHE Pa3TUUYHBIX
(GakToOpoB Ha CKOPOCTh XHMHYECKOW peaKIluHy,
peaxkuu HOHHOTO OOMeHa, KaueCTBEHHbIE PEAKIINK Ha
cynb(ar-, kKapboHaAT- M XJIOPUI-aHHOHBI, Ha KAaTHOH
aMMOHHSI; pEIlIeHHEe SKCIEPUMEHTAIBHBIX 3a7ad I0
teMam «Metamuie» u «HemeTamibl») B COOTBETCTBUU
C IIpaBUJIaMU TEXHUKH 0€30IaCHOCTH MpU 0OpalieHun
C BEIIECTBAMU U JJaOOPAaTOPHBIM 000PYIOBaHHEM,
npeocmasisims PE3yNbTaThI XUMHYECKOT0
IKCIIEPUMEHTA B (dopme 3amucu ypaBHEHUI
COOTBETCTBYIOILIUX peakuud U  opmyruposamo
BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

KpUmu4ecku AHAUZUPOBAMND XUMHUYECKYIO
uH(pOPMAIIHIO, TTOJIY4aeMyI0 U3 Pa3HbIX MCTOYHUKOB
(CMU, Unrepsuer u ap );

cobn00ams npasuia SKOIOTUIECKH 1IeJIeCO00Pa3HOTO
MIOBEJICHUS B OBITY U TPYJOBOM JACSITEILHOCTH B IEISIX
COXpPaHEHMSI CBOEro 3JI0OPOBbS U  OKpYXKarolen
OPUPOJHON  Cpelpl;  oco3Hasams  ONACHOCTH
BO3/ICHICTBUS Ha JKUBBIE OPraHU3MBI OMPEEIEHHBIX
OpPTaHMYECKUX BEIICCTB, TOHUMAsi CMBICIT TIOKA3aTels
[TJK, noscuame Ha mpuMepax crocoObl yMEHbIICHUS
U TIPEIOTBPANICHUS WX BPEIHOTO BO3JCHUCTBUS Ha
OpraHHU3M 4YeJIOBEKa;

Yceoennwvie suanus:

OCHOBOITOJIATAIONINE TOHATHS (XUMHUYECKUH DIIEMEHT,
aToM, M30TOII, S-, P-, -2JIeKTPOHHBIE OPOUTAITH ATOMOB,
CTETIeHb
OKHCIICHHsI, XUMHUYeCKasl CBsI3b (KOBaJICHTHAs, HOHHa,
MeTayuIMuecKasi, BOJIOPOJIHAS), JIEKTPOHHAST 000JI0UKa
AJIEKTPOOTPHUILIATEIBHOCTB,
CTpyKTypHas (opmyna (pa3BEpHyTasi U COKpalEHHas),

WOH, MOJISIpHBIA OOBEM, BAJICHTHOCTb,

aToMa, MOIJICKYIJIA,

MOJIb, MOJISIpHasl Macca, YIJIEPOAHBIA  CKEJeT,
(GyHKIMOHaIbHAs ~ TpyMNma, pagukal,  H30Mepus,
U30MEpHI, TOMOJIOTMYECKUH  Psil,  TOMOJIOTH,
YTJIEBOJAOPOABI,  KHCIOPOA- W a30TCOoJep Kallue

COCAUHCHUA, MOHOMEDP, IMOJIUMED, CTPYKTYPHOC 3BCHO,

BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUS);
KpUCTAJZIMYECKasi ~ pemérka,  THIIbI
peakumii, pacTBOp, DSJIEKTPOJIUTHI,
IEKTPOJINTUYECKAsT  AMCCOLUAINS,
BOCCTaHOBUTEIIb, CKOPOCTh

3aKOH  COXpPaHEHMSI  MacChl  BELIECTB
AIEKTPOJIUTUYECKON  THCCOLMAIINH,
3akoH JI W MeHzeneesa,
MIPEBPAIICHHS YHEPTUU TTPH XUMHUECKUX PEAKIIHSIX );
3aKOHOMEPHOCTH, CHUMBOJIMYECKHM  SI3BIK
MHPOBO33PEHUYECKNE 3HAHMS,

XUMHYECKHUX
HERJIEKTPOJIUTHI,

OKHCJIUTENb,
XAMHUYECKOW pEeaKIuu,
XUMHYECKOE DPABHOBECHUE; TEOPUU U 3aKOHBI (TEOpHUs
CTpoeHHsl opranunyeckux BemiecTB A. M. bytneposa,
Teopus
MIEPUOTUYECKHI
3aKOH COXpPAHEHHUS W

XUMHH,
JIe)Kalye B OCHOBE

OuenuBanue nocie IpPOCMOTpa
BUJIEOpOJIMKA 110 Teme 7.1

OnenuBanue npu BBINTOJIHEHUH
IPaKTHYECKUX PadOT

OneHnBaHue npu BBITIOJTHEHUH
MPaKTUYECKUX padoT

OneHuBaHue npu BBINTOJIHEHUH

WHAUBUAYAJIBHOI'O IIPOCKTA

IIpomexyTouyHas aTrecTanms:
JuddepeHupoBaHHbIN 3a4eT

TectupoBanue
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MOHUMaHUS IPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX
SIBJICHUM, (PAKTOJOTHYECKHE CBEICHHUSI O CBOWCTBAX,
cocTaBe, IMONYYCHHH M O€30MMacCHOM HCIOJIb30BAHUU
BOKHCUIIINX HEOPTaHMYECKHX BEIIECTB B OBITY |
MPaKTUYECKOU JIEATEIbHOCTH YEJIOBEKA;

0 XMMHUYECKOM COCTaBJISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpPA, POJU XUMHH B IO3HAHUU SIBIICHUU
PUPOJLI, B (DOPMUPOBAHUHU MBIIIJICHUS U KYJIBTYPBI
JUYHOCTH, €€ QYHKIIMOHATHHON TPaMOTHOCTH,
HEOOXOIMMOM JIJIsl PEIICHHSI PAKTHICCKUX 3a7a9 U
IKOJIOTHYECKHA 00OCHOBAHHOTO OTHOIIIEHUS K CBOEMY
3I0POBBIO U MIPU- POJHOU CpelIe;

VYeTHbII onpoc

YceTHBII onpoc

YceTHBI onpoc

IIpoMe:kyTouHasi aTTeCTALUSA:
JuddepeHurpoBaHHbIi 3a4eT

1121




	1. ПОЯСНИТЕЛЬНАЯ ЗАПИСКА РАБОЧЕЙ ПРОГРАММЫ УЧЕБНОГО ПРЕДМЕТА ОУП 09. ХИМИЯ
	2. СТРУКТУРА И СОДЕРЖАНИЕ УЧЕБНОГО ПРЕДМЕТА
	3. УСЛОВИЯ РЕАЛИЗАЦИИ РАБОЧЕЙ ПРОГРАММЫ УЧЕБНОГО ПРЕДМЕТА
	4. КОНТРОЛЬ И ОЦЕНКА ПЛАНИРУЕМЫХ РЕЗУЛЬТАТОВ ОСВОЕНИЯ УЧЕБНОГО ПРЕДМЕТА

		2025-06-19T10:52:09+0300
	Перова Людмила Алексеевна




