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1. MOSACHUTEJIbHASA 3AIIUCKA PABOYEN ITPOI'PAMMBI YYEBHOT'O
MNPEJIMETA OYII 09, XUMUS

1.1. Ob6saacTh NpUMeHEeHHUs TPOrPAMMBI

Pabouas mporpamma yueOHoro mnpeamera OVIL.09 Xumus peanusyercs B mpenenax
OCHOBHOIl TpodeccroHanbHOW 00pa30BaTeNIbHON MpOrpamMmbl CpelHero MnpodeccrnoHalbHOTO
oOpa3oBaHus (IIporpaMM HOJAIOTOBKH CIELUAIUMCTOB CPEIHEr0 3BEHAa) B COOTBETCTBUU C
@OenepalibHBIM ~ TOCYJIAPCTBEHHBIM ~ 00pa30BaTeNIbHBIM ~ CTaHAAPTOM  CPEIHEro  OOIero
oOpazoBanust u @DenepanbHBIM TOCYJApCTBEHHBIM O00pa30BaTENbHBIM CTAHIAPTOM CPEIHEro
npodeCCHOHAIBHOTO TTpo(ecCHOHaATbEHO 00pa3oBaHus o crienuanbHOCTH 49.02.01 «Dusudeckas
KyJbTypa» OTHOCsILeNcs K ykpynHeHHoH rpymie 49.00.00 «Pusndeckas KyJbTypa U CIIOPT» U
COOTBETCTBYET «TYMaHUTAPHOMY HPODUITION.

Pabouas mporpamma yueOHOTO TIpeIMeTa MOXKET OBITh MCIOJIb30BaHA B 00pa30BATEIIbHBIX
OpraHM3alUsaX CpeaHEro MpPOPEeCcCHOHANTBHOIO OO0Pa30BaHMS, pPEATUIYIOMIMX MPOTrPaMMBbl
CpeIHero o0mero 00pa3oBaHusI.

1.2. O0mas xapakTepucTuKa yueOHOro npeamera

Xumuueckoe o0pa3oBaHHE B CpelHEM O0leM 00pa30oBaHUU  SBISETCS HEOThEMIIEMOM
yacTblo HMX o0OpazoBaHHOCTH. OHO CIY)XUT 3aBepLIAIOIIMM 3TallOM pealu3aluud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KJIFOUEBBIX LIEHHOCTEH, MPUCYIIMUX LIEJTOCTHON CUCTEME
XUMHUYECKOI0 00pa3oBaHusl. DTU LIEHHOCTH KacatoTCs HO3HAHMSI 3aKOHOB IIPUPO/IbL, POPMUPOBAHUS
MHUPOBO33PEHUS U 001LEH KyJIbTyphl UEIOBEKA, a TAKXKE HIKOJIOTMUECKH 0OOCHOBAHHOI'O OTHOIIEHUS
K CBOEMY 37I0POBBIO M MIPUPOJHON cpene. Peanmsyercs xumudeckoe o0pa3oBaHue 00ydarOMIUXCS
CpeACTBaMU y4eOHOro mpeaMera «XuUMHsS», COJAEpXKaHHWE U MOCTPOCHHE KOTOPOIO ONpeIeIeHbI
B IIporpaMMe ¢ Y4€ToM cheuu(uKd HayKd XMMUH, €€ 3HAUE€HUsS B IO3HAHUU IPUPOJBI U B
MaTepHaJbHOM JKU3HM oO0IiecTBa, a TaKke C Y4éroM oOmMX wLened M MPUHIIMIIOB,
XapaKTepU3YIOUIMX COBPEMEHHOE COCTOSHUE CHCTEMBbl CpEIHEro o0mero o0pa3oBaHUsS B
Poccuiickoii ®eneparun. Tak, Hanpumep, pu GOPMUPOBAHUN COAEPIKAHUS MpeaMeTa «XUMU»
YUTEHBI CIIEAYIOLINE MOJO0KEHHS O CHIelM(PUKE U 3HAUEHUN HAYKH XUMUU:

XUMHsI KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HIpaeT o0coOylo pojb B COBPEMEHHOM
IMBUJIM3AlMM, B CO3JaHUM HOBOHM 0a3bl MaTepualbHON KyiIbTyphl OHa BHOCUT CBOHM BKJIaJ B
(dbopMHpOBaHUE pallMOHAIBHOI'O HAYYHOT'O MBILIEHHS, B CO3/JaHKE 1I€TIOCTHOTO MPEICTaBIEHUs 00
OKpYXaloIleM MHpE KaKk O €AMHCTBE MPUPOJbI U YelIOBEKa, KOTOpoe (opMHUpyeTCcsl B XUMUU Ha
OCHOBE TIOHMMAaHHUS BEIECTBEHHOIO COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSA B3aUMOCBS3HU
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU PUMEHEHUSI.

TecHO B3aUMOACHUCTBYS C IPYTUMHU €CTECTBEHHBIMU HayKaMH, XMMUS CTaJIa HEOThEMIIEMOU
4acThI0 MUPOBOM KyJIbTYpPbl, HEOOXOIMMBIM YCJIOBUEM YCIIEIIHOTO TPYAA U KU3HH KaXKIOr0 YiieHa
obmectBa CoBpeMeHHash XUMHUS KaKk Hayka CO3MJaTebHas, KaKk HayKa BBICOKHMX TEXHOJOTHM
HaIpaBJieHa Ha pelIeHUEe INI00aTbHBIX MPO0OJIeM YCTOMUMBOTO pa3BUTHS YEJIOBEUECTBA - CHIPbEBOM,
HHEPreTUYECKOM, MUILEBON, IKOJIOIMYECKON 0€30IaCHOCTU M OXPaHbI 310POBbs

B cootBercTBuU ¢ 06muMu nensMu U npuHmnamu COO coaepkaHue mpeaMera « XuMus»
(0a30BBIl ypOBEHb H3YyUEHHUS) OPHUEHTHPOBAHO NPEUMYIIECTBEHHO Ha  OOLIEKYJIbTYPHYIO
MOJrOTOBKY 00y4aroluXxcsi, HEOOXOAUMYIO UM sl BRIpPAOOTKH MUPOBO33PEHUECKUX OPUEHTHPOB,
YCIIEUIHOTO BKJIFOUEHHMS B )KU3HB COLIMYyMa, IPOJIOJKEHUSI 00pa30BaHUs B pa3IMYHbIX 00JIACTSIX, HE
CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHUEH.

CocTaBisromuMu mpeamera « XUMUS» SBISIIOTCS 6a30Bble KYpChl - « Opranuyeckast XuMUs
u «OO011ast 1 HeopraHu4ecKasi XuMHUs», OCHOBHBIM KOMIIOHEHTOM COZEPKaHUS KOTOPBIX SIBJISIOTCS
OCHOBBI 0a30BOI HayKH: CHCT€Ma 3HaHUI 10 HEOPraHWYECKON XMMMHU (C BKJIIOYCHHEM 3HAHUH U3
oOuieit xuMun) U opraunyeckoil xumunu. PopMHUpOBaHKE JTAHHOW CHCTEMBI 3HAHUH MPU U3YUEHHU
npeaMera o0ecreyrBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCEr0 MHOr0oOpas3us BELIECTB HA OCHOBE
OOLINX MOHSITHM, 3aKOHOB ¥ TEOPUN XUMHH.
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CrpykTypa coaepxanust KypcoB — «Opranndeckas xumus» 1 «OO01ast 1 Heopranudeckas
XUMHA» cpopMUpOBaHa B MpOrpaMMme Ha OCHOBE CHCTEMHOTO MOAXO0Ja K M3YYCHHMIO Y4eOHOTO
Mmarepuaiga u o0ycloBJIeHa UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHHMH Ha ONpeesIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4ecKod XMMHUHU BELIECTBA pacCMaTPUBAIOTCS Ha
YPOBHE KIJIACCHUYECKOM TEOpUU CTPOCHHUS OPraHUYECKUX COCIUHEHHUM, a TaKkKe Ha YypOBHE
CTEPEOXMMUYECKUX W JJIEKTPOHHBIX NPEACTAaBICHUNH O CTpoeHuH BemecTB. CBeneHus 00
U3y4aeMbIX B KypCE BEIIECTBAaX JAKOTCS B Pa3sBUTHM — OT YTJIEBOLOPOAOB [0 CIIOXKHBIX
OMOJIOTMYECKH aKTUBHBIX COEIMHEHUH. B Kypce opraHM4eckoidl XHWMHUU IOJY4YarOT pPa3BUTHE
c(OpMHpPOBAHHbIE B OCHOBHOW WIKOJIE ME€PBOHAYAJbHbIC MPEICTABICHUS O XMMUYECKOH CBs3H,
KJIacCU(MKAMOHHBIX MPH3HAKaX BEIIECTB, 3aBHCHMOCTH CBOWCTB BEIECTB OT UX CTPOCHHSA, O
XUMHUYECKON PEaKLIMH.

[Tox HOBBIM YIJIOM 3peHHUs B TpeaMeTe «XuMus» 0a30BOro ypoBHS paccMaTpUBaeTCs
U3yUYEHHBII B KOJUIEAKE TEOPETUUYECKH MaTepruan U (paKTOJOTMYEeCKUe CBEACHUS O BEIIECTBAX U
XUMHUeckol peakuuu. Tak, B 4YacTHOCTH, B Kypce «OOwmas M HeopraHUYecKas XUMUS»
00yyaromuMcsl IpeJoCTaBIAETCsl BO3MOXKHOCTh OCO3HATh 3HAYEHHE IMEPUOANYECKOIO 3aKOHA C
OOLIETEOPETUYECKUX U METOJ0JIOTMYECKUX MO3ULMM, IITy0Ke MOHATh UCTOPUUYECKOE U3MEHEHHE
GbyHKIHMI 3TOT0 3aK0Ha — OT 0000IIaroIIel 10 00BACHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHW O BaXKHEWIIHMX BEUIECTBAX, UX COCTaBE, CTPOCHHH, CBOWCTBAX U
IIPUMEHEHNN, a TAK)KE 0 XUMUYECKUX PEAKLUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKaHUS
JIOTIOJIHSIETCS. HA TEPBOM KYpCE 3JIEMEHTAMU COJIEP’KaHUs, UMEIOIIUMHU KYJIbTYPOJIOTHUECKUNA U
HPUKJIAJAHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHMMAHHIO B3aMMOCBSI3U XUMHHU C APYTUMHU
HayKaMH, PAacKpbIBalOT €€ posib B MO3HABATEJIbHOM M NPAKTUYECKOW AEATENIbHOCTH 4YEJIOBEKA,
CHOCOOCTBYIOT BOCIIMTAHUIO YBa)KEHUS K IPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUH M IPAKTUUECKUX
INPWIOKEHUH XUMHH, [TOMOTAOT BBITYCKHUKY OPUEHTHUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO
3HAYMMBIX MpoOJeMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATHE HHPOPMALUI0 U
IPUMEHSTh €€ ISl MOIMOJHEHUs 3HAHWM, pelIeHMs] UHTEJUIEKTYalbHBIX M 3KCHEPUMEHTAIbHBIX
UCCIIeI0BaTeIbCKUX 3a/1a4. B 1iesiom coneprxanue yueOHoro npeamera « XUMHs» JTAaHHOTO YPOBHS
U3Y4YEHUsS] OPHEHTHPOBAHO Ha (OPMUPOBAHUE Yy 00YUAIOIIMXCS MUPOBO33PEHUYECKON OCHOBBI JIJIS
NOHUMaHMU (QUIOCOPCKUX HJICH, TAaKUX Kak: MaTepUaJbHOE EIUHCTBO HEOPraHUYEeCKOro H
OpraHMYECKOro MHpa, OOYCIIOBIEHHOCTh CBOICTB BELIECTB HX COCTaBOM M CTPOCHHEM,
MIO3HABAEMOCTh NPUPOIHBIX SBICHUM IyTEM HKCIEPUMEHTA M PELIECHUS IMPOTUBOPEUMI MEXITY
HOBBIMU (DaKTaMM M TEOPETUYECKUMH MPEINOChUIKAMHM, OCO3HAaHHE POJM XMMHHU B PELICHUH
HKOJIOTHUECKUX Mpo0sieM, a Takke MpolieM cOepekeHHs] PHEPreTMYECKHX PECypCOB, CHIPhS,
CO3/1aHUSI HOBBIX TEXHOJIOTUH U MaTepUalIOB.

B nnane pemenus 3a1a4 BOCOUTAHUSA, Pa3BUTUS U COLMAIM3ALMN O0YUaIOIMIUXCSI IPUHSTHIE
IPOrpaMMOil MOIXO/IbI K ONPEAETICHUIO COACPKAHUS U TMOCTPOSHUS MpeIMeTa MpeayCcMaTprUBalOT
¢dopmupoBaHue Yy OOYYaIONIMXCSl YHUBEPCAIbHBIX Y4YeOHBIX JAEHCTBHM, uMeromux 0a3zoBoe
3HauEHUE JUIsl Pa3IMUHBIX BUJIOB JIEATEIBHOCTH: pEelIeHUs Mpo0ieM, TOUCKa, aHaIu3a U 00paboTKU
uHpOpMaLUK, HEOOXOAUMBIX JUIsl MPUOOPETEHUs! ONbITAa NMPAKTHUECKOW M HCCIIEIOBATENbCKOM
JeSITeIbHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B TO3HAHUU XMUMHH.

1.3. MecTo IMCHUILVIMHBI B CTPYKType OCHOBHOH mnpodeccMoHaIbLHOH 00pa3oBaTeIbHOM
nporpaMmbI: 6a30BbIi yueOHBII penMeT 0011e00pa30BaTeIbHOIO UKIIA.

1.4. lesn u 331244 JUCUMILUIMHBI — TPEOOBAHMS K MJIAHUPYEMBIM pe3yJbTATaM OCBOEHHS
npeamera:

[lenp m3ydeHus y4eOHOTo mpeaMeTa: (GOpMHUPOBAHHE M PAa3BUTHE MPEJICTABICHUNA O HAYYHBIX
METOJIaX TTO3HAHKS BEUISCTB U XUMHUYICCKUX PEAKIHi, HEOOXOIUMBIX JUUIS MIPHOOPETEHUS YMEHUI
OpUEHTUPOBAThCS B MHpE BEIIECTB U XUMHUYECKUX SBICHUH, UMEIOIIUX MECTO B MPHUPOJE, B
MPAKTUYECKOW U MOBCEIHEBHOM )KU3HH;

pa3BUTHE YMEHHA W CHOCOOOB JESATEILHOCTH, CBS3aHHBIX C HAOMIOJACHHEM U OOBSICHEHUEM
XUMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM TMpaBUil 0€301acHOTO OOpaIieHusl C BeleCTBaMHU
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OBJIaJiIcHUE OOYyYaloIIUMHCA 3HAHUAMU O CTPYKTYpHO-(QYHKIIMOHAJIBHOW OpTaHU3alMU JKUBBIX
CHUCTEM pAa3HOT0 paHra W MPHOOpEeTeHHUE YMEHHWH, WCHONB3YIOT 3TH 3HAHUS ISl TPaMOTHBIX
JNEHCTBUI B OTHOILIEHUU OOBEKTOB KUBOM MPUPOJIbI U PEUICHHS PA3TUYHbBIX KU3HEHHBIX IPOOIIeM.

IlnanupyemMsble pe3yabTaThbl OCBOCHHMS Y4e€0OHOI0 peaMera
1. JIu4HOCTHBIE Pe3y/IbTAThI (@IocC Co0)
IrPa’!KAAHCKOI0 BOCIIMTAHUS:
c(OPMHPOBAHHOCTh TPAXKIAHCKOW MO3UIIUN O00YYArOIIErocsi Kak aKTHBHOI'O U OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I1ecTBa;
0CO3HAHHME CBOUX KOHCTHTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBAKEHUE 3aKOHA M ITPABOMOPSIKA;
OPUHATHE  TPAAMLIMOHHBIX  HAI[MOHAIBHBIX, OOIIEYEIIOBEYECKUX T'yMAHUCTHUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEN;
FOTOBHOCTb  MPOTHUBOCTOSTH  MJIEOJIOTMM  SKCTPEMH3Ma, HalMOHaiu3Ma, KceHodoouw,
JUCKPUMHHAIIMY TI0 COIMATBHBIM, PETUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM MPU3HAKAM;
TOTOBHOCTH BECTH COBMECTHYIO JCSITEIbHOCTh B HHTEpECaX rpakJaHCKOT0 00I1IeCTBa, Y4aCTBYIOT
B CaMOYTIpaBJIEHUH B 00111€00pa30BaTeIbHON OPraHU3alKU U JETCKO-IOHOIIECKUX OPraHU3alHsIX;
yMEHHE B3aUMOJCHCTBOBATH C COLIMAIbHBIMA HMHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIUSMU U
Ha3HAYCHHEM;
FOTOBHOCTh K T'YMaHUTApPHOU U BOJIOHTEPCKOM J1€ATEIIbHOCTH;
NATPHOTHYECKOI0 BOCIIUTAHUS:
c(OpPMUPOBAHHOCTh POCCUMCKOW TPaKIAHCKON HICHTHUYHOCTHU, MATPUOTHU3MA, YBAKEHUS K
CBOEMYy HApOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;
LIEHHOCTHOE OTHOIIEHME K TOCYJapCTBEHHBIM CHMBOJAM, HCTOPHUYECKOMY U IPUPOJHOMY
HAcJeIMIo, MaMATHUKAM, TpaaulusM HapoaoB Poccuum, noctmxenussiMm Poccum B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;
uzeiHast y0ex1€HHOCTh, TOTOBHOCTD K CIIY>KeHHUIO U 3amute OTeuecTBa, OTBETCTBEHHOCTD 32 €T0
cynp0y;
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:
OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPOIa;
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHHUS;
CIIOCOOHOCTh OIIEHMBAIOT CUTYAlMI0 W MPUHMMAIOT OCO3HAHHBIE PEIIEHUs, OPUEHTHPYSICH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH,;
OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYyAyLIEro;
OTBETCTBEHHOE OTHOIICHHE K CBOUM POJIUTENSIM U (WIJIK) IPYTHM WiEHAM CEMbH, CO3TaHUIO CEMbU
Ha OCHOBE OCO3HAHHOT'O MPUHSTHUS LIEHHOCTEW CEMEUHOM KU3HU B COOTBETCTBUU C TPAAUIUSIMHU
Hapos10B Poccuu;
ICTETUYECKOr0 BOCTIMTAHMA:
ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYas ACTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTa, TPYAA U OOLIECTBEHHBIX OTHOLICHHUI;
CIIOCOOHOCTh BOCIIPHHHUMAIOT PA3IMYHBIC BUABI MCKYCCTBA, TPAAUIIUA M TBOPYECTBO CBOETO U
JIPYTUX HapoJOB, OLIYIIAIOT YMOLIMOHAILHOE BO3/IEHCTBUE UCKYCCTBA;
yOexIeHHOCTh B 3HAUUMOCTH JJIs1 TMYHOCTH M OOIIIECTBA OTE€YECTBEHHOTO U MUPOBOT'0 HCKYCCTBA,
ATHUYECKUX KYJIbTYPHBIX TPAJAUIINA U HAPOJTHOTO TBOPUECTBA;
TOTOBHOCTh K CAMOBBIPQXXEHHUIO B Pa3HbIX BHUJIaX HCKYCCTBA, CTPEMIIEHHE MPOSBISTH KauecTBa
TBOPYECKOM JIMYHOCTH;
(pusnyecKoro BOCIMTAHMSA:
c(hOpMUPOBAHHOCTH 3JI0POBOTO M 0€30MacHOr0 00pasa >KW3HH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3[I0POBBIO;
NOTPEOHOCTh B (PU3UYECKOM COBEPUICHCTBOBAHUM, 3aHATHUSAX CIIOPTUBHO-03/10POBUTEIHHON
JESATEIBHOCTBIO;
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aKTUBHOE HENPUATHE BPEAHBIX NMPUBBIYEK U MHBIX (OPM NMPUUUHEHHS Bpeda (PU3HYECKOMY U
[ICUXUYECKOMY 370POBBIO;

TPYAOBOI0 BOCIIMTAHMA:

TOTOBHOCTb K TPY/y, OCO3HaHHE IIEHHOCTH MaCTEepPCTBa, TPyA0I00ue;

TFOTOBHOCTh K AaKTMBHOM JCSTEIBHOCTH TEXHOJIOTMYECKOM M COLMAIBbHOM HaIlpaBJICHHOCTH,
CIIOCOOHOCTh MHMLIMUPOBATD, IUIAHUPOBATH U CAMOCTOSITEIILHO BBIIIOJIHATh TAKYIO JESATEIIbHOCTD;
UHTEpEC K pa3auuHblM cdepam NpohecCHOHATBHONW [EATEIbHOCTH, YMEHHE COBEpILAOT
OCO3HAHHBII BEIOOp OyAyIIel Mpodeccuu 1 peaTn30BbIBAIOT COOCTBEHHBIC )KU3HEHHBIE IJIaHbI;
TOTOBHOCTb U CIIOCOOHOCTb K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUU BCEH XKU3HU;
JKO0JIOrMYeCKOro BOCIIMTAHMSA:

C(OPMHUPOBAHHOCTb ~ JKOJIOTUYECKOM  KYyJIbTYpbl, IOHMMaHUE  BIMSHUS  COLMAIIBHO-
OSKOHOMHYECKUX IIPOLECCOB HA COCTOSHHME IPUPOAHOM M COLMAIBHOM CpPEIbl, OCO3HAHUE
17100aJIbHOTO XapaKTepa HKOJIOTHUECKUX MpobieM;

IJIAHUPOBAHUE U OCYLIECTBJICHUE ICHUCTBUN B OKPYXKAIOLIEH CpPEele Ha OCHOBE 3HAHUA LieJed
YCTOMYMBOT'O Pa3BUTHUs YEJIOBEUECTBA;

AKTUBHOE HENPUATHE IEHCTBUM, IPUHOCIIINX BPEJ OKPYKAIOIIEH Cpeae;

YMEHHE NPOTHO3MPOBATH HEOJIAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBHM, IPEAOTBPALLAIOT UX;

pacIIupeHNe OIbITa AEATEIbHOCTH IKOJIOTNYECKON HAIIPaBJICHHOCTH;

LHEHHOCTH HAYYHOI'0 IIO3HAHUS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
HAayKd U OOIIECTBEHHOM NPAKTHKU, OCHOBAHHOTO HAa JMAajlOre KyJlbTyp, CHOCOOCTBYIOLIETO
OCO3HAHHIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPILICHCTBOBAHUE A3BIKOBOM M UNTATEIBCKOM KYJIBTYpPBI KaK CPEJCTBA B3AUMOJCHCTBHS MEXKAY
JIOJbMU U NTO3HAHUS MUPA;

OCO3HAaHUE LEHHOCTHM HAY4YHOM JEATEIbHOCTH, TOTOBHOCTHh OCYIIECTBIIATH IPOEKTHYIO U
HCCJIE0BATEIBCKYIO ACSTEIbHOCTh HHAMBUAYAIbHO U B TPYIIIIE.

JINYHOCTHBIE Pe3Y/IbTAThl 0CBOCHHS Y4eOHOr0 npeamMera Xumus B 00Jb1Ieli Mepe J10JKHbI
0TPaXKaTh:

B cOOTBETCTBUU C CUCTEMHO-AESTENBHOCTHBIM MOJX0/IOM B CTPYKTYP€ JIMUHOCTHBIX PE3yJIbTaTOB
OCBOEHUS MpeaMeTa « XUMHUsD Ha YPOBHE CPEeTHEr0 00111ero 00pa3oBaHUsl BbIIEICHBI CIEAYIOLINE
COCTaBJISIOLIHE:

1. I'pa:kaIaHCKOr0 BOCTIMTAHHUSA:

— OCO3HAaHMS OOYYAIOUTUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMNOPSAKY;

— MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBWiIaX MEXKJIMYHOCTHBIX OTHOIICHHWH B
KOJUJIEKTHBE;

— TOTOBHOCTH K COBMECTHOH TBOPYECKOH IESATEIbHOCTU NMPHU CO3JAHUM YYEOHBIX MPOEKTOB,
pelIeHny yueOHbIX U T03HABATENbHBIX 3a/1a4, BHIIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

— CMOCOOHOCTH MOHMMATh W MPUHUMATh MOTUBBI, HAMEPEHHUSI, TIOTUKY U apTyMEHTHI JAPYTUX
IIPU aHaJIN3€ Pa3INnYHbIX BUJIOB YUEOHOH J€ATEIbHOCTH;

2. IIaTpoTHYECKOr0 BOCIMTAHUS:

— LEHHOCTHOT'O OTHOILIEHUS] K UCTOPUYECKOMY U HayYHOMY HACJIEJIUI0 OTE€UECTBEHHOW XUMHUH;
— yBa)XEHHUS K IPOIECCY TBOPUYECTBA B 00JaCTH TEOPUU U MPAKTHIECKOTO MPUMEHEHUSI XUMUH,
OCO3HAHHSA TOr0, 4YTO JOCTHKEHMSI HayKh €CTb pe3yslbTaT JIUTENbHBIX HaOII0/IeHUH,
KPOMOTJIMBBIX KCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

— HHTepeca U M03HaBaTeIbHBIX MOTHBOB B MOJyUYE€HUH U MOCIIEAYIOIIEM aHallu3e HHPOpMaIuu
0 NEPENOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3. IyXOBHO-HPaBCTBEHHOI0 BOCIIUTAHHUS:

— HPABCTBEHHOI'O CO3HAHMsI, ATHUECKOTO IOBEICHMUS;

— CIOCOOHOCTH OLIEHUBATh CUTYalluH, CBSI3aHHbIE C XUMHUYECKUMHU SIBIICHUSIMHU, U IPUHUMATh




OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

— TOTOBHOCTH OLICHMBATh CBOE IOBEICHUE M TIOCTYNKHM CBOMX TOBAapUUIEH C NO3HLUU
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBHUI ITUX OCTYNKOB;

4. @opMUpOBaHNS KYJbTYPbI 310POBbS:

— TMOHUMAHMS IIEHHOCTEH 3J0pOBOTO M 0€30I1acHOro oOpa3a  KHM3HU;, HEOOXOJIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUIECKOMY 37I0POBBIO;

— coOTFOICHUS TIPABUIT 0€3011aCHOTO OOpAICHHS C BEIIECTBAMH B OBITY, TOBCEHEBHOM KM3HU
Y B TPYAOBOM JEATEIBHOCTH;

— TMMOHUMAaHMS IIECHHOCTH MPABHJI HHANBUYJIbHOTO M KOJIJIEKTUBHOTO O€3011aCHOTO TIOBEICHHS
B CUTYyalUsAX, YTPOKAIOMIUX 3J0POBBIO U KU3HU JIOJICH; OCO3HAHUS NTOCIEACTBUN U HENPUATHUS
BPEIHBIX MPUBBIYEK (YITOTPEOIEHUS aTKOT0JIsl, HAPKOTUKOB, KYPEHU);

5. TpyaoBOoro BOCHUTAHUS:

— KOMMYHHMKAaTHBHOM KOMIIETCHTHOCTH B  y4€OHO-HCCJICIOBATEIbCKOW  JIESITEIbHOCTH,
0O0I11IECTBEHHO IOJIE3HOM, TBOPUECKOM U IPYTUX BUIAX JIEATEIbHOCTH;

— YCTAaHOBKM Ha aKTMBHOE Yy4YacTH€ B PCIICHUHM NPAKTHUYECKUX 3aJlad COLMAJIbHOU
HaIpPABJIECHHOCTH;

— HWHTepeca K MPaKTUIeCKOMY M3YUYEeHHIO Tpodeccuii pa3IuaHoro pojia, B TOM YHCIIe Ha OCHOBE
MIPUMEHEHUS MPEAMETHBIX 3HAHUH 10 XUMUU;

— YBaXKEHUS K TPYAY, JHOJM TPYJa U pe3yJibTaTaM TPYI0BOM AESATEIbHOCTH;

— TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJIMBHUYaILHOW TPASKTOPHH 00pa3oBaHus, Oy Iymei
npodeccuu U peanuszaiy COOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JINYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHH, HHTEPECOB U IOTPEOHOCTEH 00IIecTBa;

6. IKOJOrn4ecKoro BOCIMTAHMS:

— 9KOJIOTMUECKH 11eJ1eCO00Pa3HOr0 OTHOIICHUSI K MPUPOJIEe, KaK MCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

— TMOHUMAHHMS TJIOOATBHOTO XapaKTepa KOJIOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB Ha COCTOSIHUE MTPUPOJTHON U COLIMATIBHOM Cpe/ibl;

— OCO3HaHMsI HEOOXOJTUMOCTH HCTOJIB30BaHUS JTOCTHIKEHUNW XUMHUH JJIsi PEIICHUs] BOIPOCOB
paMOHAIBHOTO MPUPOIONOIb30BAHNS;

— AKTHUBHOTO HENpPUATHS JEUCTBUW, MPUHOCSIIINX BpPEI OKPYXKAKOIIEH NPUPOJHON Ccpene,
YMEHHS IPOTHO3UPOBATH HEOIATOMPHUSATHBIE IKOIOTUYECKUE MOCIEICTBUS MPEANMPUHUMAEMBIX
JIEMCTBUN U NPEAOTBPALLATh UX;

— HaJIM4usl Pa3BUTOrO SKOJOTMYECKOIO MBIIUICHHS,  3KOJOTHYECKOW KYJIbTYpbl, OIbITA
JIEATEIIbHOCTH  KOJIOTUYECKOW HAMNpPAaBIECHHOCTH, YMEHHUS PYKOBOJCTBOBAaThCI HWMH B
MO3HABATEIbHON, KOMMYHHUKATUBHOM U COIIMATILHOM MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hoOuH;

7. LleHHOCTH HAYYHOTI'0 MO3HAHHUA:

— c(opMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKHU U OOIIECTBEHHOW MPAKTHKU;

— TMOHUMAaHMS CHENU(UKH XUMUU KaK HayKd, OCO3HaHusi €€ poyu B (HOPMUPOBAHUH
palMOHATBHOTO HAyYHOTO MBIIUICHUS, CO3JaHUM  LEJIOCTHOTO  MPEACTaBIeHHs 00
OKpYXaloIlleM MHUpPE KaK O €IUHCTBE NPUPOIbl W YEJIOBEKAa, B TMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH M pelIeHnH MpodIeM COXpaHeHHUs TPUPOTHOTO PAaBHOBECHS;

— yOSXIEHHOCTH B OCO0OM 3HAUYMMOCTH XUMHUHU IS COBPEMEHHOW IMBUIIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAMPaBICHHOCTH W BaXHOW POJH B CO3JaHHM HOBOW 0a3bl MaTepuanbHOU
KYJBTYPBI, PEIICHUH TJIO0ATBHBIX TTPOOIEM YCTOMYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOH,
DHEPreTHUECKON, MHUIIEBOH M DKOJOTHYECKOW Oe30MacHOCTH, B PAa3BUTUU MEIUIIMHBI,
o0ecreueHnH yCIOBHH YCIIEIITHOTO TPYAa U SKOJOTHYECKA KOM(POPTHOM KM3HU KAKOTO YieHa
00111eCTBA;

— €CTECTBEHHO-HAy4YHOM TIpPaMOTHOCTH: IOHMMAaHUS CYIIHOCTH METOJ0OB ITO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCTOIh30BaTh MOMyYaeMble 3HAHUS JITIS
aHajan3a M OOBSICHEHUS SBJICHHH OKPYKAIOIIETO MUPA U MPOUCXOMAIINX B HEM H3MEHEHUH;



YMCHUA O€J1aTh 000CHOBaHHBIE 3aKJIFOYCHHS HA OCHOBE HAay4YHBIX (baKTOB U UMCIOIIMUXCA JaHHBIX

C ICJIBIO MMOJTYYCHHUA JOCTOBCPHLBIX BLIBOAOB,

— CIIOCOOHOCTH CaMOCTOATEIBHO UCIOJIb30BAaTh XUMHYECKUE 3HAHUS A1 PpEIICHUA HpO6JI€M B

PCAIBHBIX JKU3HCHHBIX CUTYallUAX;

— HWHTepeca K MO3HAHUIO U HCCIIeI0BATEIbCKON eI TeIbHOCTH;
— TOTOBHOCTM M CHOCOOHOCTH K HENpPEpPHIBHOMY OOpPa30BaHUIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHMA IO XUMHH B COOTBETCTBUU C JKU3HEHHBIMHU

NOTPEOHOCTSIMU;

— HHTEepeca K 0COOCHHOCTSIM TpyAa B pa3inuHbIX chepax npodhecCHOHATBbHON NesITEIbHOCTH.

2. MeranpeamerHsle pe3yibtathl (cM.®I'OC COO)

Meranpeamernbie pesyiabratel 1m0 ProC

COO

KonkperusoBanubie
pe3yJbTaThl

METallpeaAMETHLIC

OBJiajieHNe YHUBEPCAJIbLHBIMH Y4eOHBIMH
T03HABATEJILHBIMH el CTBUSIMU:

a) 6a30BBIC JTIOTUYECKHUE TCUCTBUS:
CaMOCTOSTENILHO (DOPMYITUPOBATh U
aKTyaJIM3UPOBATh MPOOJIEMY, pACCMAaTPHUBAIOT €€
BCECTOPOHHE;

YCTaHABIIMBAIOT CYIIECTBEHHBIN MPU3HAK WITH
OCHOBAHHS JJIsl CPAaBHEHHSI, KJIacCU(DUKAIIUHN U
000011IeHH S ;

OIIPENENIATH 1EITU ICATEIILHOCTH, 33]1aBaTh
napaMeTpbl U KPUTCPHUU UX JOCTUIKCHUSA
BBISIBIISITH 3AKOHOMEPHOCTH M IPOTHBOPCYHS B
pacCMaTpUBACMBIX SIBJICHUAX

BHOCHUTBH KOPPEKTUBBI B JICITEIBHOCTD,
OIICHUBAIOT COOTBETCTBHE PE3YJIHTATOB LIEIISIM,
OIICHUBAIOT PUCKU MOCIEACTBUI JESTENbHOCTH;
Pa3sBUBAIOT KPECATUBHOC MBIIIIJICHUEC ITPU PCILICHUN
YKU3HEHHBIX TTPO0OIIeM;

a) 6a30BbIE JOTMYECKUE JEHCTBUS:
UCIOJIb30BaTh MIPY OCBOEHUU 3HAHUI
NPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICJIATh XapaAKTEPHbIC IPU3HAKH TOHITUN
Y YCTaHABIIMBATh WX B3aHMOCBSI3b,
UCIOJIb30BaTh COOTBETCTBYIOLINE OHATHS
T OOBSICHEHUS OTACTBHBIX (DAaKTOB U
SIBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH LIS
KJ1accu(UKALMU BELECTB U XUMUYECKUX
peaKkuuii;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE
CBSI3M MEXJY U3y4aeMbIMU SIBICHUSIMH;
CTPOUTH JIOTUYECKUE PACCYHKIACHUS
(MHIYKTUBHBIC, IEAYKTUBHBIE, 11O
aHAJIOTMH), BBISBIISITh 3aKOHOMEPHOCTHU U
MPOTHBOPEYHS B PACCMAaTPUBAEMBIX
SBIICHUSX, (OPMYIHUPOBATH BHIBOBI U
3aKITIOYCHHUS;

IPUMEHSATH B IIpOIecce MO3HAHUS
UCTIOJIb3YEMbIEe B XUMHUH CHMBOJIMUECKUE
(3HaKOBBIE) MOJIENH, TPEOOPa3OBHIBATD
MO/IEITbHBIC TIPECTABICHUS — XUMUYECKUH
3HaK (CMMBOJI) 3JIeMEHTa, XMMUYecKas
dbopmya, ypaBHEHHE XUMHUYECKOW PeaKInu
IIPU PEUICHUU Y4eOHBIX M03HABATEIbHBIX U
MPaKTUIECKHUX 3a/1a4, IPUMEHSITh
Ha3BaHHbIE MOJETIbHBIE MPEICTABICHUS JUIS
BBISIBIICHUS XapaKTEPHBIX TPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUYECKHX
peaKumii;

0) 6a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:
BIIAJICTh HABBIKAMH YY€OHO-MCCIIET0BATEIbCKOM
U MIPOCKTHOM JICSITEIbHOCTH, HABBIKAMHU
paspenieHust mpooiem;

CIOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSTEITLHOMY
IMOUCKY METOA0B PCHICHUSA MPAKTUYCCKHUX 3a1a4,

0) 60a30BbIC UCCIIEIOBATEIILCKUE JICHCTBUS:
BJIaJIETh OCHOBAMH METOJIOB HAyYHOTO
MO3HAHUS BEIIECTB U XMMUYCCKUX PEaKITHIA;
(dbopMyITUpOBaTh 1SN U 3a/1a91
UCCJICIOBAHMSI, UCTIOIb30BaTh
MIOCTaBJICHHBIE M CAMOCTOSITEIIHHO
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MPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMO3HAHUS;
OBJIaJICHNE BUAMU JICSTEIBHOCTH TI0 MOIYYECHHUIO
HOBOI'O 3HaHUA, €TO UHTCPIIPECTALINHU,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX
y‘-I€6HBIX CUTyalusiX, B TOM YHCJIC I[IPU CO3AaHUHN
y4eOHBIX U COIIMAIBHBIX IPOCKTOB;
(dbopMUPOBaHNE HAYYHOTO TUIIA MBIIUICHUS,
BJIaZICHUE HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMH
HNOHATUAMHU U MCTOJaMHU,

CTaBUTH U GOPMYITUPOBATH COOCTBEHHBIE 3aJaUH
B 00pa30BaTeIbHON JIEATEILHOCTH U JKU3HEHHBIX
CHUTYaIIX;

BBIABJIATH NPUYNHHO-CIICACTBCHHBIC CBA3U U
aKTyaJIN3UPOBATh 3ajJady, BHIIBUTAIOT TUIIOTE3Y
€C pCUICHUSA, HAXOJUThb AapTYMCHTbBI JIS
JI0Ka3aTeIbCTBA CBOMX YTBEPIKICHUI, 3a1aBaTh
[apaMeTpbl U KPUTEPUU PEILCHUS;
AHAJIU3UPOBATD MMOJIYUYCHHBIC B XOA€ PCIICHUA
331241 Pe3yJIbTaThl, KPUTHYECKU OLICHUBAIOT UX
JOCTOBEPHOCTbH, TPOTHO3MPOBATH U3MEHEHHE B
HOBBIX YCIIOBUSIX;

JaBaTb OICHKY HOBBIM CUTyallUsAM, OLICHUBAIOT
NPUOOPETEHHBIH OIIBIT;

pa3pabaThIBAIOT IUIAH PELIEHUS IPOOIEMBI C
YyUETOM aHaJIM3a UMEIOLINXCS MaTePUAIBHBIX U
HeEMaTepUaIbHBIX PECYPCOB;

OCYIIECTBIISATH LIEJIEHANTPABICHHBIN TOUCK
IepeHoca CpeJICTB U CIoco00B AEHCTBHS B
npo¢eCCHOHATIBHYIO CPEAY;

YMETb NNIEPCHOCUTH 3HAHUSA B ITO3HABATCIIBHYIO U
IPAaKTUYECKYIO 00JIACTH KU3HEIEATEIbHOCTH;
YMETb UHTCTPHUPOBATL 3HAHUSA U3 PA3HBIX
HpPEIMETHBIX 00J1acTel;

BBIIBUT'AaIOT HOBBIC UJICH, ITPpEAIararoT
OpPUTHMHAJIbHBIE TIOJIXO/IbI U PEIICHUS;

CTaBHUThH POOJIEMBI U 33]]a9H, TOITYCKAIOIINe
JIbTEPHATUBHBIE PEIICHUS;

c(hopMyIHUPOBAHHBIE BOTIPOCHI B KAYECTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIS
(hOpMUPOBAHUS TUTIOTE3HI 10 IPOBEPKE
[IPaBUJILHOCTH BBICKA3bIBAEMBIX CYKICHUN;
BJIQJICTh HABBIKAMH CAMOCTOSITEILHOTO
IIJJAHUPOBAHUS U IIPOBEJICHUS YUYEHUUYECKUX
AKCIIEPUMEHTOB, COBEPILIEHCTBOBATh
yMeHHs HaOII0AaTh 3a X0JI0M Ipoliecca,
CaMOCTOSITEJIbHO ITPOTHO3UPOBATH €0
pe3yabTaT, GOpMyIUPOBATh 0000IIEHUS U
BBIBO/IbI OTHOCHUTEIJIBHO JJOCTOBEPHOCTH
pEe3yabTAaTOB UCCIIEI0BAHUS, COCTABIATh
00OCHOBAHHBIN OTUYET O MPOJIETAHHON
pabore;

puoOpeTaTh OMBIT YYEHUYECKOU
HCCIIEIOBATENILCKON U IIPOEKTHOMN
JIeATETLHOCTH, TMPOSBIATH CHOCOOHOCTH U
TOTOBHOCTB K CAMOCTOSITEJIbHOMY TOUCKY
METO/IOB pEUICHUs TPAKTUYECKUX 3a/ad,
MIPUMEHEHHUIO PA3JIMYHBIX METOIOB
MTO3HAHUS;

B) pabota ¢ uHpopmauei:

BJIaJIETh HaBbIKaMM MOJyYeHUs WHPOpMALUU U3
HCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOSATEIHHO
OCYLIECTBJIATh IIOUCK, aHAIN3, CHCTEMATH3aLIUIO
U MHTEpIpeTalnio HHHOpMaUU pa3InIHbIX
BUJIOB U (pOPM IPECTABICHHUS;

CO3/1aBaTh TEKCTHI B Pa3IMYHbIX (popmaTax c
y4eTOM Ha3HaueHHs HH(POPMAIIUU U LIETEeBOI
ayJIMTOpUH, BBIOUpPas ONTUMAIIbHYIO GOopMy
NpEeJCTaBICHNS U BU3yaJIH3alUH;

OLICHUBAIOT  JIOCTOBEPHOCTH,  JIETUTUMHOCTh
uHpOpMallUK, €€ COOTBETCTBUE IIPAaBOBBIM U
MOpaIbHO-ITHUYECKUM HOpPMaM;

UCIIOJIb30BaTh CpeACTBAa HMH(OPMAIIMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJOTMH B pelleHUuu

B) paboTa ¢ uHpopmanuei:

(dbopMyIIMpOBaTh 3ampochl U TNPUMEHATh
pa3iaryYHbIe METO/IbI NIPU MOUCKE U O0TOOpE

uH(popMaIuy, HEOOXOAUMOM IS
BBIITOJIHEHUS y4eOHBIX 3a1a4
ONPENENEHHOIO THIIA;

npuodpeTaTh OIIBIT HCIIOJIL30BAHHUS

WH(OPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH ¥ PAa3JIMYHBIX TTOUCKOBBIX
CHCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTHMAIBHYIO
dbopmy  mpencraBieHus — WHGOPMAIHH
(cxemsbl, TpaduKu, AUArpaMMBbI, TaOIHUIIHI,
PUCYHKH H T. II. );

WCIOJIb30BaTh HAYYHBINA SI3bIK B KadecTBE
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KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U | cpencTBa npu  paboTe ¢ XMMHYECKOU
OPraHM3alMOHHBIX  3a1ad4 ¢  CcoOmogeHueM | HHpOpMaIHUe: IPUMEHSTh
TpeGoBaHuii SPrOHOMMKH, TEXHUKH | MEXKIIPEIMETHBIE (busuyeckue H
0e30MacHOCTH, THTHUEHBI, pPecypcocOepeKeHus, MaTeMaTHYeCKUe) 3HAKM U CHMBOIIBL,
IPAaBOBBIX M OTUYECKMX  HOpPM,  HOpM opmyubI, a00pEBHATYPBI, HOMEHKIIATYDY:;
MH(DOPMALMOHHOH GE30MaCHOCTH; UCTIOJIb30BaTh u npeoOpa3oBHIBATh
BJIAJIETh HABBIKAMH PACIIO3HABAHUSA U 3ALUTHI 3HaKOBO-CHMBOJIMHCCKAC CpeacTsa
nHpopmaruu, nHGOPMAITMOHHON 0€30MaCHOCTH HalBIHOCTH

JUYHOCTH.

OsJiaieHne YHUBEPCAJIbLHBIMH

KOMMYHHUKATHBHBIMU /Il CTBUAMM:

a) oOIeHue: a) oO1IeHME:

OCYIIECTBIISITh KOMMYHHKAITH BO BeeX chepax
KU3HU;

pacrno3HaBaTh HEBEpOaJIbHbIE CPEACTBA OOLIEHUS,
MOHMMAIOT 3HaU€HUE COLMATbHBIX 3HAKOB,
pacrno3HaBaTh MPEANOCHUTKH KOH(DIMKTHBIX
CUTYallUl U CMSITYar0T KOH(IJIUKTHI;

BIIAJICTh PA3JIMYHBIMU CIIOCOOAMHU OOILIEHUS U
B3aMMO/ICICTBUS;

apryMEHTHPOBAHHO BECTH JAHAJIOT, YMETh
CMSITYalOT KOH(MIUKTHBIE CUTYAIIUH;
Pa3BEPHYTO U JIOTUYHO M3JIaraloT CBOIO TOUKY
3pEHUS C UCTIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

3aJ1aBaTh BOMPOCHI IO CYIIECTBY
00Cy»X/1aeMOoi TeMbI B XOJI€ TUAJIOTa H/HITH
JTUCKYCCHH, BBICKA3bIBATh UJICH,
(bopMyIUpOBaTh CBOM MPEIOKEHHUS
OTHOCHUTEIIBHO BBITIOJIHEHUS
MpeJI0KEHHON 3a/1a4H;

BBICTYIATh C MPE3EHTAIUEH Pe3yIbTaTOB
IMO3HABATEILHOM JCSITCIILHOCTH,
MOJIyYEHHBIX CAMOCTOSITENILHO MU
COBMECTHO CO CBEPCTHHKAMH IIPU
BBIMIOJTHEHUH XUMHUYECKOT0 IKCIIEPUMEHTA,
MPaKTUYECKON pabOTHI IO CCIIETIOBAHUIO
CBOICTB M3y4aeMbIX BEILIECTB, pealn3aluu
y4eOHOro NMpoeKTa U (HOpMyJIUpOBaTh
BBIBO/JIBI 110 pe3yJIbTaTaM MPOBEIEHHBIX
MCCIICIOBAaHU ITyTEM COTIIACOBAHHS
MO3UIUI B X0/1€ 00CyXIeHUsI U 0OMeHa
MHEHUSIMU

0) cCOBMECTHAs JIeSITEIIbHOCTb:

MOHUMAIOT M  HUCIOJb30BaTh MNPEUMYIIECTBA
KOMaHJAHOW ¥ UHJIMBUYaJIbHOU paboThI;
BBIOMPAIOT TEMATHUKY U METOJIbI COBMECTHBIX
JENCTBHUI ¢ y4eTOM OOIIKUX HHTEPECOB U
BO3MOKHOCTEM KaKJ0T0 YjeHa KOJIJIEKTHRA;
IIPUHUMAIOT L€ COBMECTHOM JEATEIIbHOCTH,
OpPraHU30BbIBAIOT U KOOPJAUHHUPOBATH JEUCTBUSA 10
€€ JOCTMIKEHHUIO: COCTaBJSATh IUIaH JIEWCTBUH,
pacnpenenarb poad €  YYETOM  MHEHUH
YYaCTHUKOB, 00CyKIaroT pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHUBAIOT KA4e€CTBO CBOErO BKJAJa U KaXKJOTO
y4acTHHUKAa KOMaHAbl B OOMIMH pe3ynbTaT TIo
pa3paboTaHHBIM KPUTEPUSIM;

MpeyiaratoT HOBBIE MPOEKTHI, OLIEHUBAIOT UJIEU C
MO3ULMN HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

KOOPJMHHUPOBATH U BBHITIOTHATH paboTy B
YCJIOBUSIX PEATBbHOr0, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHUS;
OCYIIECTBJISATh MO3UTHUBHOE CTPATErHYECKOE

0) COBMeCTHas JIeATeIbHOCTD:
MOHUMAIOT U HCIOJBb30BATh MPEUMYINECTBA
KOMAaHTHOW ¥ MHIMBHYaTbHOIN pabOTHI MPH

peleHnn XUMHUYECKON po0JIeMBl,
000CHOBBIBAIOT HE00X0/IMMOCTh
IIPUMEHEHUS IPYIIIOBBIX bopm

B3aUMOJICHICTBUSA TpH PELICHUH Y4eOHOM
3a/1a4u;

BBIOMPAIOT TEMATHKY ¥ METOBI COBMECTHBIX
JNeHCTBUI ¢ y4y€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0I'0 4IEHA KOJUIEKTUBA,
MIPUHUMAIOT 1enb COBMECTHOMN
JIeATEIIbHOCTH, OpraHM30BBIBATE U
KOOPAUHHUPOBATH JEUCTBUSA o eé
JOCTHKCHHUIO: COCTaBJIATh IUIAH JIEHCTBH,
pacnpenensiaTb pPojid C Y4YETOM MHEHUH
YYaCTHHMKOB,  OOCYXJAIOT  pPEe3yJbTaThl
COBMECTHOM pabOThI;

OLICHUBAIOT KayeCTBO CBOEro BKIaaa U
BKJIQJa KaXXJOr0 Yy4YacTHUKA KOMaHIbl B
o0mmi  pe3ynpTarT Mo  pa3pabOTaHHBIM
KPUTEPHUSIM;
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MOBCACHHUC B PA3JIMYHLIX CUTyallUAX, ITPOSBJIATH
TBOPYECTBO U BOOOpaKeHUE, OBITH
WHUIIMAaTUBHBIM.

MpeyaraloT HOBBIE MPOEKTHI, OLIEHUBAIOT
WJIEU C TO3ULIMHM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISATh MO3UTUBHOE CTPATETUYECKOE
MOBEJICHUE B  PA3JIMYHBIX  CHUTyalusX,
MPOSBIISATH TBOPYECTBO U BOOOpa)keHHeE,
OBITh MHUIIMATUBHBIM.

Osgi1aieHHe YHUBePCAJIbLHBIMU
PeryJasiTUBHBIMH J1€liCTBUSIMH:

a) caMOOpTraHU3alIHs:
CaMOCTOSITENIbHO OCYLIECTBIIATH II03HABATEIbHYIO
NESITENIbHOCTD, BBISBIATH MPOOJEMBI, CTaBUTh U

dbopMyupoBath ~ COOCTBEHHBIE  3aJa4ydl B
00pa30BaTeNbHON JESATEIBHOCTH W IKHU3HCHHBIX
CUTYaIIUsX;

CaMOCTOSITENIbHO ~ COCTABJIATh IUIAH  PEIICHUS

npoOJeMbl C Y4EeTOM HMMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOYTEHUH;
JIaBaTh OLIEHKY HOBBIM CUTYAalLUsIM;

pacuMpsATh paMKU y4eOHOTro IpeIMeTa Ha OCHOBE
JIMYHBIX IIPEANIOYTEHUM;

JIeNIal0T OCO3HAHHBIA BBIOOP, apryMEeHTHPOBATh
ero, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;
OLIEHUBAIOT IPHOOPETEHHBIN OIBIT;
CHOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHUIO
IIMPOKOH 3pYAMLIMHU B pa3HbIX 00JacTAX 3HAHUH,
IIOCTOSIHHO MOBBILIAIOT CBOW 00pa30BaTeNbHbIN U
KYJIBbTYPHBIN YPOBEHb;

a) caMOOpTaHU3aIus:

CaMOCTOSITENIEHO IUTAHUPOBATH "
OCYILIECTBIISITh ~ CBOK)  IIO3HABaTEIILHYIO
NeSITeTILHOCTD, OTIpeess e€ 1eNn U 3a1a4Hu,
KOHTPOJIMPOBATH U 110 MEPe HEOOXOTUMOCTH
KOPPEKTUPOBATh MPEIIaraeMblii ajIrOpUT™M
JNCHCTBUH TIPU BBINIOJHCHUU YUYEOHBIX U
UCCIICIOBATENILCKAX ~ 33Jla4,  BBIOMpATH
HauOosiee  A(ddexkTuBHBIA  crmocod  Ux
pelieHUss ¢ y4YETOM TIOMY4YeHHUS HOBBIX
3HaHUH O BEIIECTBAX U XUMHUYECKUX
peaKIusX;

0) CaMOKOHTPOJIb!

JlaBaTh OLEHKY HOBBIM CHUTyallUsM, BHOCHTb
KOPPCKTHUBBI B JACATCIIbHOCTD, OLICHUBAIOT
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BIIJICTh HaBBIKAMU TO3HABATEIHHOU pedIIeKCHun
KaKk OCO3HAaHHS COBEpIIAEMBbIX JCUCTBUH U
MBICJIIMTCJIIBHBIX HPOHCCCOB, HUX PE3YJIIBTATOB U
OCHOBaHHI;

HCIIOJIB30BATh MNPUCMBI pe(l)J'ICKCI/II/I JUIA OLICHKH
CUTYyallMH, BEIOOpa BEPHOT'O PEIIECHUS;

YMETb OLCHHMBAOT PHUCKH HW CBOCBPEMCHHO
NPUHUMAIOT PELICHUS [0 UX CHIKEHUIO;

0) CaMOKOHTPOJIb!

JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh
KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBAIOT
COOTBETCTBUE PE3YJILTATOB LEISM;

BJIAJICTD HaBBIKAMH IM03HABaTEILHOM
pedieKCN KaK OCO3HAaHUS COBEPIIAEMBIX
JICUCTBUI U MBICIUTEIIBHBIX MPOLECCOB, UX
pe3yJabTaTOB M OCHOBAaHWU; HCIIOJIb30BaTh
puéMbl pediekCuu i ONEHKH CUTYallUH,
BBIOOPA BEPHOTO PEIICHNUS;

YMETh OLEHUBAIOT PUCKU M CBOECBPEMEHHO
MIPUHUMAIOT PEUIEHUS 110 UX CHUKEHUIO;
MPUHUMAIOT MOTHBBI U apTYMEHTHI JPYTUX
MIPU aHAJIM3€E PE3YJIbTATOB JAESTENbHOCTH;

B) SMOITMOHATBHBIA HHTEIIEKT, MPE/ITOIaraloIInii
c(OPMHPOBAHHOCTbD:

CaMOCO3HaHUS, BKJIFOYAIOMIETO  CIOCOOHOCTh
NOHUMAIOT CBOE SMOIMOHAIBHOE COCTOSIHHUE,
BUICTh HANpaBICHUS pPa3BUTHS COOCTBEHHOMN
HMOIMOHAIBHOM cepbl, ObITh yBEpEHHBIM B ce0e;

caMOperyJIupOBaHuUs, BKJIIOYAIOIIETO
CaMOKOHTPOJIb, yMeHue MPUHUMAIOT
OTBETCTBEHHOCTh 3a CBOE MOBE/ICHUE,

CIIOCOOHOCTH AOallTUPOBATHECA K OMOIMOHAJIbHBIM

B) SMOLMOHANIbHBIA WHTEIJIEKT:
c(hOpMUPOBAHHOCTh CaMOCO3HaHHS,
BKJIFOYAIOIIETO  CIIOCOOHOCTh  MTOHHUMAIOT
CBOE YMOIIMOHAJILHOE COCTOSHHE, BHICTH
HampaBJICHUS pa3BUTUA COOCTBEHHOMN
OYMOIIMOHAIBHON Ccdepbl, OBITh YBEPEHHBIM
B cebe;

CaMOpEryJINPOBaHUs, BKJIFOYAIOLIETO
CaMOKOHTPOIIb, yMEHUE MIPUHUMAIOT
OTBETCTBEHHOCTb 3@ CBOE  IIOBEJICHHE,
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U3MEHEHUSM H TPOSBISATH THOKOCTh, OBITH | CIOCOOHOCTH aJanTHUPOBATHCS K
OTKPBITBIM HOBOMY; SMOIIMOHAIBHBIM U3MEHECHUSM M TIPOSBIIATH
BHYTpEHHEH MOTHBAIINH, BKJIFOYAIOIIEH | THOKOCTH, OBITH OTKPHITHIM HOBOMY;
CTpEMJICHHE K JOCTHIKCHHIO 1M M YCIeXy, | BHyTpEHHEH MOTHBAllMH, BKIIIOYAIOIICH
OIITUMH3M, MHUIIHATUBHOCTD, YMEHHE | CTPeMJICHUE K JOCTIKCHHUIO IIETU U YCIIEXY,
JIEHCTBOBATh, HCXO/I U3 CBOUX BO3MOXKHOCTE; ONTHMH3M,  HWHHIIMATUBHOCTh,  YMCHHE
SMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh ITIOHMMAIOT | AEHCTBOBATD, HCXOIs u3 CBOMX
SMOIMOHAIBHOE COCTOSHUE JAPYTUX, YYUTHIBAIOT | BO3MOXKHOCTEHH;
€ro TMpH  OCYIICCTBICHHUM KOMMYHHUKAIIMH, | OMIIATUH,  BKIIOYAIOMIEH  CIOCOOHOCTH
CIIOCOOHOCTH K COYYBCTBHIO U CONCPESIKUBAHNIO, | IOHUMAIOT  3MOIMOHAIBLHOE  COCTOSIHHE
COLMAIbHBIX HaBBIKOB, BKITIOYAIONTUX | JPYTHX, VYHUTHIBAIOT €ro npu
CIIOCOOHOCTh ~ BBICTPAaWBAIOT  OTHONICHUS  C | OCYIIECTBICHHH KOMMYHHKAIUH,
IPYTHMH  JIOJbMH, 3a00THTHCS, MPOSIBIATH | CIOCOOHOCTh K COUYYBCTBHIO i1
HUHTEPEC U Pa3peIraroT KOH(IUKTHI, COIEePESIKUBAHHMIO;

COLMANBHBIX  HABLIKOB,  BKIIFOYAIOIIHAX

CIIOCOOHOCTh BBICTPAaMBAIOT OTHOLICHUS C
JPYTUMH JIIOJbMH, 3a00TUTHCS, MPOSBISTH
MHTEPEC U Pa3pemaroT KOHMIUKTHI.

T') IpUHATHE ce0s U IPYTHX JIIOCH:

NPUHUMAIOT ce0sl, TOHUMasl CBOM HEOCTATKU U
JIOCTOWHCTBA,

OPUHUMAIOT MOTHUBBI U apIYMEHTHI IPYTUX
JFO/IeH TIPU aHAJIHM3€e Pe3yIbTaTOB JIEATEILHOCTH;
IPU3HABATh CBOE MPAaBO U MPABO JPYTUX JroAeH
Ha OIIMOKMU;

Pa3BUBAIOT CIIOCOOHOCTh IOHUMAIOT MUD C
MO3HIIAH IPYTOTO YEIOBEKA.

T') IPUHITHE CEOSI U IPYTHX JIFOJICH:
NPUHUMAKOT  ce0s, TMOHHMAs
HEJOCTaTKU U JIOCTOMHCTRBA,;
NPUHUMAKOT MOTHBBI |
OpYyTUX Tpd  aHaJIn3e
NeSITeITbHOCTH,
MPU3HABATh CBOE MPABO U MPABO JPYTHX
Ha OIIHOKH;

pa3BHBAIOT CIIOCOOHOCTh ITOHUMAIOT
MUD C IO3UIUH IPYTOTO YEJIOBEKA.

CBOH

apryMeHThI
pe3ysbTaToB

3. IIpeameTHBbIE pe3yabTAThI

IIpeamernsbie pedyasTaTel no ®I'OC COO

KonkperusupoBanubie
pesyabrarsl (IIPI)

NnpeaAMETHbIC

1) chopMUPOBAaHHOCTH MPEACTABICHU: O
XUMHYECKON COCTABIISIONICH
€CTEeCTBEHHOHAaYYHOU KapTUHBI MUPa, POJIUA
XUMHUHU B ITO3HAHUN ﬂBHCHI/Iﬁ HpI/IpOI[I)I, B
(GbOpMUPOBAHUY MBIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (PYHKIIMOHATBLHON TPaMOTHOCTH,
HEOOXOIUMOM ISl pEIICHUS TPAKTHUYECKUX
3a7a4 U DKOJIOTHYECKH 00OCHOBAHHOTO
OTHOILLIEHHUS K CBOEMY 3/I0POBBIO U MPUPOTHOMN
cpene;

2) BlIaJicHUE CUCTEMON XUMHUYECKUX 3HAHUH,
KOTOpasi BKJIFOUAET: OCHOBOTIOJIATAFOIINE
MOHATHUS (XMMHUYECKUI DJIEMEHT, aToM,
3JIEKTPOHHAst 000JI0YKa aToma, S-, p-, d-
AIIEKTPOHHBIE OPOUTATIN ATOMOB, HOH,
MOJIEKYJIa, BaJIECHTHOCT,
ANEKTPOOTPHUIIATENIHHOCTD, CTENIEHb
OKHCJICHHA, XUMHWYCCKas CBA3b, MOJIb,
MOJIIpHAsi Macca, MOJISIPHBINA 00BeEM,

BoinmyckHUK 0yaeT 3HATh:

OCHOBOIIOJIATAlOIIME TOHATUSA (XMUMUYECKUIN
3JIEMEHT, aTOM, U30TOII, S-, P-, d-3JEKTPOHHbIC
opOWTaIu aTOMOB, HOH, MOJIAPHBIN OO0BEM,
BaJICHTHOCTb, CTENIEHb OKHCIICHUS, XUMHYECKas
CBSI3b (KOBaJ'IeHTHaH, HOHHAas1, METAJIJINYECCKasd,
BOJIOPOJIHAS), DJIEKTPOHHAsT 000J0YKa aToMma,
MOJIEKYJIa, AEKTPOOTPHUIIATESILHOCTD,
CcTpykTypHas  ¢dopmyna (pa3BépHyTas U
COKpamgHHas), MOJIb, MOJIIpHAs Macca,
YTIEPOAHBIN CKeNeT, QyHKITMOHATbHAS TPYTINa,
pajuKail, HU30MEpHs, U30MEpHI,
TOMOJIOTHYECKHMA psn, TOMOJIOTH,
YTJIEBOJIOPOIBI, KUCIIOPO/I- U a30TCOEPIKAIINE
COETMHEHUS, MOHOMED, TIOJIUMED, CTPYKTYPHOE
3BCHO, BBICOKOMOJICKYJISIPHBIC COCIUHCHUSA);
KPUCTAIITNYECKAs PEIIETKA, TUTTBI XUMHUYECKHIX
peakumii, pacTBop, 3JIEKTPOJINTHI,
HEDJIEKTPOJIUTHI, ANEKTPOIUTHYECKAS
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YTIEPOAHBIN CKeNeT, QyHKIMOHATbHAS
rpymnmna, paaukai, U30Mepus, H30Mephbl,
TOMOJIOTHYECKUH Psifl, TOMOJIOTH,
YTIEBOIOPOAbI, KHCIOPO- U a30TCOEpIKaIIIHe
COCIMHEHUS], OMOJIOTMYECKH aKTHBHBIC
BelecTBa (yriaeBOIbl, KUPHI, OCIIKH),
MOHOMED, MOJIUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSAMHEHMUS,
KPUCTALTMYECKAsT PEIIeTKA, TUITbI XUMHUECKUX
peaxiuil (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE,
9K30-H SHIOTEPMHUYECKHE, PEAKIUU HOHHOTO
oOMeHa), pacTBOP, AIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, SJICKTPOITUTHYECKAS
JUCCOLIMAIUS, OKHCIUTEIb, BOCCTAHOBUTEIb,
CKOpPOCTh XUMHUYECKOH peaKIny, XHUMUIECKOe
paBHOBECHE), TEOPUH U 3aKOHHI (TEOpus
XUMHYECKOTO CTPOCHUST OPTaHUUECKUX
Beuiects A.M. bytneposa, Teopus
AIEKTPOIUTUYECKON TUCCOLIMAIINH,
nepuoanudeckui 3akon [[.1. Menneneesa,
3aKOH COXPaHEHMS MaCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XHMHUH,
(dakTosOrnuecKre CBECHHS O CBOWCTBAX,
COCTaBe, OJyYEHUHU U 0e3011acCHOM
MCIOJIb30BaHUHU BaXKHEUIINX HEOPTraHUYECKUX
Y OPTaHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOH JEITeIbHOCTH YeJIOBEKa;

3) chopMUPOBAaHHOCTh YMEHUM BBISBIISITH
XapaKTepHbIEC TPU3HAKU U B3aUMOCBSI3b
W3YYCHHBIX TTOHITHIA, TPUMEHSTh
COOTBETCTBYIOIINE MOHITHSI IPH OMTUCAHUHT
CTPOCHUS M CBOICTB HEOPTaHMUECKUX U
OpPTaHMYECKUX BEIIECTB U UX MPEBPALICHHIH;
BBISIBJISITH B3aUMOCBSI3b XUMHYECKHUX 3HAHUH C
MOHSITUSIMH U TIPEJICTABICHUSIMHU JPYTHUX
€CTeCTBEHHOHAYYHBIX IIPEMETOB;

4) chopMHpPOBAaHHOCTH YMEHUN UCTIOIB30BATh
HAUMEHOBAHHSI XUMUYECKUX COCTUHEHUI
MEXKYHAPOJIHOTO CO03a TEOPETHUECKON U
MIPHUKJIATHOW XUMHUH U TPUBUAILHBIC HA3BAHUS
BaXHEHIIINX BEIIECTB (ITUJICH, alleTHIICH,
ruIepuH, GeHomn, GopMambaeTru, yKCycHas
KHUCTIOTa, TTIUINH, YTapHbBIA Ta3, YTIEKUCIBINA
ra3, aMMHaK, rameHasi i3BeCTh, HeranieHas
M3BECTh, MUTHEBAS COJA U JPYTHX),
COCTaBIIATH (POPMYJIIBI HEOPTAHUYECKHX H
OpPTaHMYECKUX BEIIECTB, ypaBHEHUS
XUMHUYECKHUX PEAKIIHA, OOBACHATH UX CMBICI;
MOJITBEPK/IaTh XapaKTEPHbIE XUMUYECKUE
CBOICTBA BEIIECTB COOTBETCTBYIOIIMMU
AKCIIEPUMEHTAMU U 3aITUCSIMH YPaBHEHHIA
XUMHUYECKHUX PEAKLINN;

JUCCOIMAIUsA, OKHUCIHUTEIb, BOCCTAHOBUTEIbD,
CKOPOCTh XMMMUYECKOH peaklnu, XUMHUECKOe
paBHOBECHE; TEOpPUM M 3aKOHBI (Teopus
CTPOEHHUSI OpraHUYecKux BemecTtB A. M.
byTiiepoBa, 3aKOH COXpaHEHHs MacChl BELIECTB
TEOpHUsl DIIEKTPOJIUTHUYECKON JAMCCOIHALINH,
nepuonnueckuii 3akoH [ M Menneneesa,
3aKOH COXpaHEHMsI U MPEBpAIICHUS SHEPTrUuu
MIPU XUMHYECKUX PEAKIIHSIX);
3aKOHOMEPHOCTH,  CHMBOJIMYECKUN  S3BIK
XUMUHU, MUPOBO33PEHUYECKUE 3HAHUS, JISIKAIIUE
B OCHOBE TIOHMMaHHS TNPUYHUHHOCTH U
CHUCTEMHOCTH XUMUYECKUX SIBJICHU,
dakTonoruueckue CBEICHHS O  CBOMCTBax,
COCTaBe, MOJIy4E€HUU U 6e30macHOM
UCIOJIb30BAaHUN BaXKHEUIINX HEOPTraHUYECKHX
BEIIECTB B OBITY W TPAKTHYCCKOH
JIeSITEJIbHOCTH YEJI0OBEKa,

0 XUMHUYECKOW COCTaBISIONIEH eCTeCTBEHHO-
HAay4YHOW KApTUHBI MHpA, POJIH XHUMHUHU B
MO3HAHUM SBIIEHUN TNPUPOIBI, B
(hOpPMHUPOBAHUH MBITIUICHUS U KYJIBTYPBI
JUYHOCTH, €€ QYyHKIIMOHAIBHOWU IPaMOTHOCTH,
HEOOXOAMMOM JIJIsl PEIICHUS TPAKTUIECKUX
3a]1a4 U HKOJIOTMYECKU 000CHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPH-
poaHOM cpere;

BoimyckHuk Oyaer ymeTh:

8b16/1AMb XapaKTEPHbIE MPU3HAKHU MOHSATUH,
yCTaHaBJIMBATh nux B3alMOCBSI3b,
UCNOIb306amMb COOTBETCTBYIOIINE TOHATHS
IpU ONHMCAHMM COCTaBa, CTPOEHUA U
MIpeBpaleHHH OpPraHUYECKUX u
HEOPraHUYECKUX COCAVMHEHUI;
UCNOIb306aMb XUMUUYECKYI0 CUMBOJIMKY JUIS
COCTAaBJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX

(pa3BEépHYTOM, COKpAaIIEHHON) bopmyn
OpPraHUYeCKUX BEIIECTB M YpaBHEHUIl
XMMUYECKUX  PEAKIUH;  us2omaeiusams
MO/JIEJIN MOJIEKYJI OPraHMYECKUX BELECTB /IS
HIUTIOCTpalnn ux XUMHUYECKOI'O u
IIPOCTPAHCTBEHHOT'O CTPOCHUS;

ycmauasiusamo MPUHA/IISKHOCTh

U3y4YCHHBIX OPraHWYEeCKUX BEUIECTB MO HUX
COCTaBy M CTPOCHHIO K OIpEAETIEHHOMY
KJIacCy/Tpymne COeAMHEHHH (yTIeBOIOPOIbI,
KHCJIOPOJ- M a30TCOAEpIKaIe COeINHEHNS,
BBICOKOMOJIEKYJIIPHBIE COSIIMHEHU ); 0a8amb
UM Ha3BaHUsI 1O  CHCTEMATHYECKOM
Homenkiarype (IUPAC), a Taxoke npuBOANUTH
TPUBHAIIbHBIC Ha3BaHUs OTIEIbHBIX
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5) chopMUPOBAHHOCTh YMEHUH YCTaHABIHBATH
MPUHA]JICKHOCTD N3YYEHHBIX
HEOPTraHMYECKUX U OPTaHMUECKUX BEIIECTB K
oTpezieNIeHHBIM KJIaccaM U rpyIinam
COCMHEHUH, XapaKTepU30BaTh X COCTaB U
Ba)KHEHIIMEe CBOMCTBA; ONIPEENISTh BUIbI
XUMHUYECKHX CBs3ell (KOBaJIGHTHAS, HOHHAs,
MeTaJlJIN4ecKast, BOAOPOIHAS ), TUIIBI
KPUCTANTNYECKUX PEIICTOK BEIIECTB;
KJIaCCU(UIIUPOBATH XUMUYECKUE PEAKIINH;

6) Bi1aJleHue OCHOBHBIMU METOJIaMU HAyYHOTO
MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUIN
(HabmoieHne, U3MEPEHHE, SKCTIEPUMEHT,
MOJICIIUPOBAHUE);

7) chopMUPOBAHHOCTh YMEHU MPOBOIUTH
pacueTsl [0 XUMUYECKUM GopMyliaM U
YPaBHCHHUSIM XUMHUYECKHUX PEAKIIHH C
UCTIOJIb30BaHUEM (DU3MYECKHUX BEJTUYHMH,
XapaKTEepU3YIOUINX BEUIeCTBa C
KOJINYECTBEHHON CTOPOHBI: MAaCChl, 00beMa
(HOpMaJbHBIE YCIIOBUS) Ta30B, KOJINYECTBA
BEIIIECTBA; MCIIOJIb30BATh CUCTEMHBIC
XUMHUYECKHUE 3HAHUS JIsl IPUHATHS PEIICHU B
KOHKPETHBIX JKU3HCHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM,;
8) chopMHPOBAHHOCTH YMEHUH TIJIAHUPOBATH
Y BBITOJHITh XUMHUYECKH SKCIIEPUMEHT
(TIpeBpalIeHusi OpraHMYECKUX BEIIECTB MPU
HarpeBaHUU, MOTYYCHHE YTHIICHA U U3yUeHUE
€r0 CBOICTB, KAUECTBEHHBIE PEAKIIH Ha
aNbJIETU/IbI, KpaxMall, YKCYCHYIO KUCIIOTY;
JeHaTypalys OeJIKOB IIPU HarpEeBaHUH,
[[BETHBIE PEAKIIMU OEIIKOB; IPOBOJANUTH
peakury HOHHOTO OOMEHa, ONPENENATh CpeLy
BOJ/IHBIX PAaCTBOPOB, KAUE€CTBEHHBIEC PEAKITUU
Ha cynbdaTt-, KapOOHAT- U XJIOPUI-aHUOHBI, HA
KaTHOH aMMOHWUS; pelaTh
HKCTIEPUMEHTANIBHBIE 33]]a4H 110 TeMaM
"Metanns" u "Hemetanisl") B COOTBETCTBUU
C TMpaBUJIaMH TEXHUKH O€30MaCHOCTH MPH
oOpallleHNH C BellecTBaMH 1 J1a00paTOPHBIM
000pyTOBaHUEM; TIPEJICTABIIATH PE3YIbTATHI
XMMHUYECKOT0 dKCIIEpUMEHTa B (hopMme 3amnucu
YPaBHEHU COOTBETCTBYIOIIUX PEAKIUI U
(GbopMyIIHpOBaTh BEIBOJIBI HA OCHOBE ATHX
pe3yJIbTaTOB;

9) chopMHpOBaHHOCTH YMEHHS aHATU3UPOBATH

OpPTaHWYECKUX BEIIECTB (ITUJICH, MPOIHIICH,
aleTUJICH, dTHJICHTJIMKOJIb, TIUIEPUH, (DEHOT,
dbopManbaeTua, aneTaibAeTua, MypaBbUHAS
KUCJIOTa, YKCYCHasl KHUCJIOTa, OJICMHOBAs
KHUCJIOTa, CTEAPUHOBAs KHCIOTA, TJIFOKO3a,
bpyKTO3a, Kpaxmal, IeUI0I03a, TIUIUH) U
TpUBUAJIbHBIE Ha3BaHUA OTJICIbHBIX
HEOPraHWYECKHX BeIIeCTB (yrapHbIi Ta3,
YIJIEKHUCIIBINA a3, aMMHaK, raiéHasi u3BeCTb,
HeraméHasi U3BeCTb, IUThEBAs COJIa, MUPUT U
Ap;

YCMAaHasIusams MPUHAIIC)KHOCTh
HEOPraHMYECKUX BEIIECTB 0 MX COCTABY K
onpeneaéHHOMY KJlacCy/Tpynie COeTUHCHUI
(mpocTeie  BelIecTBa METalUIbl |
HEMETaJIJIbI, OKCUJIbI, OCHOBAaHUS, KHCIIOTEI,
amM(pOoTepHBIC THIPOKCH]IBI, COJIN);
onpedensimv BUIbl XHUMHYECKOW CBS3H B
OPraHWYECKUX COCIUHCHMIX (OJWHAPHBIC H
KpaTHbIE);

npuUMeHsAms TOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemectB A. M. bytneposa st
00BSACHEHHS 3aBUCHMOCTH CBOICTB BEILIECTB
OT MX COCTaBa M CTPOCHHS; 3aKOH COXPaHEHHUS
MaccChl BEIIECTB;

PACKpvl8ams CMBICI IEPUOIMYECKOTO 3aKOHA
J. 1. MenaeneeBa u IEeMOHCTPUPOBATH €TI0
CHCTEMAaTHU3UPYIOIIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIHH;
Xapaxkmepuzo8ams SIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHX 3JIEMEHTOB 1—4
nepruo 0B [leproanyueckoit cucTeMsl
XUMHU4YecKuX 3neMeHToB [l. 1. MeHnaeneena,
UCTIONB3Ys IOHATHS «S-, P-, d-3JIEKTPOHHbBIE
opOuTa- I», «KIHEPTrEeTHUECKUE YPOBHIY;
00bsCHAMb 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHUX JJIEMEHTOB U UX
COEIMHEHUH 110 NTEpUOAaM U IPpyIIam
[Ieproanueckoi CuCTEMbl XUMHUYECKHUX
anemenToB JI. 1. Menpeneena;
Xapaxkmepu3zoeams COCTaB,
¢u3MYecKue W XMMHUYECKHE  CBOMCTBA
TUMHWYHBIX  TMPEJICTABUTENEH  pa3IUYHBIX
KJIaCCOB OPTraHMYECKHX BEMIECTB (MeTaH,
9TaH, OTWIEH, MPOIWIIECH,  alleTHJIEH,
OyramueHn-1,3, mermnOyraauen-1,3, OGenzodn,
METAHOJI, 3TAHOJI, ITUJIEHTJIMKOJb, TJIULEPHH,

CTPOCHUC,

XUMHYECKYI0 HH(POPMAIIHIO, TIOTyIaeMyI0 U3 dbeHon, aneTaipaeTHi, MypaBbUHAS U
pa3HbIX UCTOYHUKOB (CPEICTB MACCOBOM YKCYCHasi KHUCJOTBI, TJIFOKO3a, Kpaxmal,
uHpopmarnuu, cetb UHTEpHET U npyrHue); LEeJUTI0NI03a,  AMUHOYKCYCHas  KHUCIIOTA);
10) chopmMupoBaHHOCTH YMEHHH COOIIOIATH ULTIOCMPUPO8ams  TEHETHUYECKYI0  CBSI3b
IIpaBHJIa HKOJIOTUYECKH 11eJIeCO00pa3HOro MEXIY HUMH ypaBHEHUSIMH
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MOBEJICHUS B OBITY M TPYAOBOM JESITEIBHOCTH | COOTBETCTBYIOIIMX XHMHYECKUX PEaKIHUil c
B LIEJISIX COXPAHEHUS CBOETO 3/10POBbS U HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYII;

OKpY>Kalollel MPUPOJHOI Cpellbl; yUUTBIBATh | Klaccuguyuposams  XUMUYECKHE PEaKIIUU
OMACHOCTH BO3/ICUCTBUSA HA KUBbIC OPTAaHU3MBI | [0 PA3IUYHBIM MPHU3HAKaM (YHCITy U COCTaBY

ONpeJIETICHHBIX BEIIECTB, IOHUMAs CMbBICIT pearupyoIrx BeiecTB, TEIoBoMY 3P HeKTy
MoKa3arelisi IpeIesIbHOM 10MyCTUMOM peaKkuru, U3MEHEHUIO CTEIECHEW OKHCIICHUS
KOHIICHTpALIUH; AJIEMEHTOB, OOPATHMOCTH PEAKIUH, YIACTHIO
11) nns oOyuaromuxcsi ¢ OorpaHUYCHHBIMH KaTajimu3aTopa);

BO3MOXHOCTSIMH 3JI0POBbBSIL: xapaxmepuzosams (onucvieams) o0LIHE
c(hOpMUPOBAHHOCTh YMEHHUS IPUMECHSTh XUMHUYECKHE CBOMCTBA HEOPTraHUYECKUX
3HaHMUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX BEILECTB Pa3- JUYHBIX KJIACCOB;

MMO3HAHMS BEIIECTB U XMMHYCCKHX SIBJICHHU; noomeepacoams CyIleCTBOBAaHUE

12) niis caensix U c1ab0BHASIINAX TEHETUYECKOMN CBSI3U MEXKILY

oOyyaronuxcs: chOPMHUPOBAHHOCTb YMEHUS HEOPraHWYECKUMHU BEIIECTBAMH C TTIOMOIIIBIO
UCIIOJIb30BATh PEIbe()HO TOUCTHYIO CUCTEMY ypaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX
o6o3nauenwmii JI. bpains nis 3anucu peaxiu;

XUMHUYECKHX (POPMYIL. Xapaxkmepuzoeams HCTOYHHUKHU

YTIIEBOIOPOIHOTO CHIPhsI (HEPTH, IPUPOTHBIN
ra3, yroib), CrocoObl UX MepepadoTKu u
MPAKTUYECKOE  TPUMEHEHHE  TMPOJYKTOB
nepepaboTKH;

npo60OUMb BEIYUCIICHUS 110 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJTHMYECTBA
MCXOJIHOTO BEIIECTBA MJIN MPOIYKTA PEAKIIUU
10 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY
OJTHOTO M3 UCXO/HBIX BEIECTB WIIN
MPOJYKTOB PEAKIIUU; «MACCOBAs 10JIS
BEII[ECTBA B PACTBOPE», 00BEMHBIX
OTHOIIICHUI Ta30B MPU XUMUYECKUX
PEaKIMIX, MAaCChl BeIIECTBA WK 00BEMa
ra3oB 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Wi 00bEMY OTHOTO U3 YYACTBYIOIIHX
B PEaKIMH BEIIECTB, TeII0Boro dddexra
pEaKIMy Ha OCHOBE 3aKOHOB COXPAHEHUS
MAacChl BEUIECTB, MPEBPAILICHUS U
COXPaHEHHUS SHEPTUN);

onpeoenams BaJCHTHOCTh U CTENIEHb
OKHCJICHHUS] XUMHYECKHX 3JIEMEHTOB B
COEIMHEHUSX PA3TMYHOTO COCTaBa; BUJ
XUMHUYECKOU CBs3H (KOBaJICHTHAsS, NOHHAS,
MeTaJITn4ecKasi, BOAOPOIHAs) B
COCTMHEHUSX; THUIT KPUCTAJUTHUECKOMN
PEIETKH KOHKPETHOTO BelecTBa (AaTOMHAS,
MOJICKYJISIpHASI, HOHHAS, METAJTHIECKas ),
XapakTep cpebl B BOJHBIX PaCTBOPAX
HEOPraHWYECKUX COCIMHEHU;

npo6oOuUmMsb PEAKIINH, TOATBEPKAAIOIINE
KaueCTBCHHBIN COCTaB Pa3IMYHBIX
HEOPraHMYECKUX BEIIECTB; pacno3HaA8ams
OTIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpPaX HEOPTaHUUECKUX
BEIIIECTB;
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61a0emb CHCTEMOH 3HAHUKM 00 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHMS, UCTIOIB3YEMBIX
B XMMUU Tpd U3YYCHHH BEHIECTB U
XUMHYECKUX SIBIICHUHA (mabmoieHue,
U3MEpEeHHe, YKCIIEPUMEHT, MOJCIMPOBAHHUE),
UCNONIL306aMb  CUCTEMHBIE  XHMHYECKHE
3HaHUSA Uil  TPUHATUS ~ PEIICHUH B
KOHKPETHBIX JKA3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX  C BEIIECTBAMH M HX

PUMEHCHHEM;

cobarooams npasuna MOJIb30BaAHUS
XHUMHUYECKOH TIOCYJOW U JIaOOpaTOPHBIM
obopyaoBaHueM, a  TaKXkKe  MpaBuia
oOpalieHus ¢ BEIIECTBAMUA B COOTBETCTBUU C
HHCTPYKIHUSIMU 1o BBITIOJTHEHUTO

71a00PAaTOPHBIX XUMHUYECKHX OIBITOB;
cocmaesnams ypaBHEHMsI peakiuil
Pa3IMYHBIX TUIIOB; MOJHBIC U COKPAIIEHHbBIE
YpaBHEHHUS peaKuii HOHHOTO OOMEeHa,
YUHUTBIBAs YCIOBUS, IPH KOTOPBIX ITH
peaxuu UAyT 10 KOHIIA;
PAcKpuleans CyIHOCTb OKUCIUTENbHO-
BOCCTAaHOBUTENBHBIX PEAKIIU OCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OaslaHCa ATHX
peaxkiui;

00bsCHAMb 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKOHN peakluy OT Pa3IMuHbIX
(haKTOpOB; XapaKTep CMEIIECHHUS
XUMHUYECKOTO PAaBHOBECHUS B 3aBUCUMOCTHU OT
BHEIIIHETO BO3AeicTBUs (puHIuT Jle
[atensbe);

Xapaxkmepu3o6ams XUMAYECKUE MPOIIECCHI,
JieXalire B OCHOBE ITPOMBIIIIIEHHOTO
MOJTYYEHUSI CEPHOM KUCIIOThI, aMMHaKa, a
Takke chOPMUPOBAHHOCTH MPEACTABICHUIN
00 00X HAayYHBIX IPUHLIUIIAX U
HKOJIOTMYECKUX MPOOIeMax XUMHUECKOTO
IIPOU3BO/ICTBA;

nAAHUPOBAmMb W  GbINOJHAMbL XUMHUYECKUN
IKCIIEPUMEHT (TPEBPAIEHUS OPTaHUYECKUX
BEILIECTB IpPU HArpEeBaHUU, TOJyUYCHHE
STUJICHA W  HW3y4YEHHWE €ro  CBOWCTB,
KAueCTBEHHbIE  PEAKIMH  OPraHUYECKUX
BEIIECTB,  JIeHATypamus  OCJIKOB  TIpH
HarpeBaHuH, LIBETHbBIE peakiuu
0eNKoB;(pa3oKeHne MePOKCUIa BOJIOPOIa B
MPUCYTCTBUU KaTalu3aropa, OIpeesieHHne
Cpelbl PAcTBOPOB BELIECTB C IOMOIIbIO
YHUBEpPCAJIBHOTO  HMHAMUKATOpa,  BIMSHUE
pasIMyHBIX  (PAaKTOpOB ~ Ha  CKOPOCTh
XUMUYECKON peaklH, pPEaKUUd HOHHOIO
oOMeHa, KaueCTBEHHbIE peaKkluu Ha CyJbdat-
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, kapOOHaT- M XJOPHUA-aHUOHBI, Ha KATHOH
aMMOHMUS; pELIEHUE HKCIIEPUMEHTAJIbHBIX
3a1a4 o TeMaM «MeTtanabp 51
«Hemerameny) B COOTBETCTBUU C PaBUIIAMH
TEXHUKA O€30MacHOCTU MpH OOpalIeHUU C
BEILIECTBAMU u 1abopaTopHbIM
000pyI0OBaHUEM, Npedcmasisims Pe3ynbTaThl
XUMHUYECKOTO  JKCIEpUMEHTa B Qopme
3alUCH  YPAaBHEHUM  COOTBETCTBYIOLIUX
peakuui U @opmyauposams BBIBOIABI Ha
OCHOBE 3THX PE3YJIbTATOB;

KpUmuyecky aHaiu3upoeams XUMUYECKYIO
HHPOpPMALIMIO, TOJNy4aeMyl0 M3  Pa3HBIX
ucrounnkoB (CMU, UuTepHeT u 1p );
cobnodame  npasuia 9KOJIOTUYECKU
1[e1eco00pa3HOro TOBEIEHUsT B OBITY U
TPYIOBOM IESATEILHOCTH B LIETISAX COXPAHCHUS
CBOETO 3/10POBbS U OKPYXKAIOLIEH IPUPOJHOU
Cpenbl; 0co3Hasams ONACHOCTh BO3JEHCTBUS
Ha OKHUBBIE OPraHU3MBI  OMpPEACIIEHHBIX
OpPraHWYEeCKHX BEIIECTB, IOHUMAs CMBICI
nokazarens [IJK, noacuame na npumepax
CIoCcOObI YMEHbIIIEHUS U IPEAOTBPAILICHUS UX
BPEIHOTO BO3- JCHCTBUS Ha OpPraHU3M

YeJI0BeKa;

BopinycKkHuK MOJIYYHT BO3MOKHOCThH
HAYYHUTHCSH:

HaGmronats, OIMCBLIBATh XUMHYECKHE

MPOLECChl M SBIEHUS, OPraHU30BBIBATH U
MPOBOANTh  XHUMHYECKHE  JKCIICPUMEHTHI,
BBIIBUTATh TUIIOTE3bl, BHISBISTH 3aBHCHUMOCTh
MEXTY HCCIICTyeMBIMU BEJTMYMHAMM,
OOBSCHATH  TMOJYYEHHBIE  PE3yNbTaThl U
(hOopMyITUPOBATH BHIBOJIBI

2. CTPYKTYPA U COAEP KAHUE YYEBHOT' O IPEAMETA

2.1. O6beM y4eOHOI TMCHUIIMHBI M BH/IbI Y4eOHOMH padoThl

Bup yueOHoit padoThl Oobvem uacos
Oo0s3aTesqbHAsI Ay IMTOPHAsA yuyeOHas Harpy3Ka (Bcero) 36
B TOM YHCIIE!
JEKIHNH 18
nmabopaTopHbIE PaOOTHI 4
IIPAKTUYECKNE 3aHATHS 14
Hmoeosas ammecmayust 6 hopme ougpeperyuposantozo 3avema
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HauMeHnoBanue
pa3/iesioB U TeM

KoanuecTBo
4acoB

Tema 3aHATHSI.
Copep:xanue yueOHOro MaTepuaJia, JadopaTopHble  NPaKTHYECKHE
3aHATHS 00YYAIOIIUXCS

Hﬂa}mpyemue BH/IbI 1I€ATECJIBbHOCTH
Oﬁy'-lalO].l.[l/lXCﬂ HCXO0Ad U3 NNPEAMETHBIX U
MeETalPEeAMETHBIX PE3yJabTaTOB

DJIEKTPOHHbIE U
U poBbie pecypcsl

1

2 3

4

5

Paznea 1. TeopeTuuecKkue 0CHOBbI OPraHUYeCKON XUMHH

Tema 1.1.
IIpeamer
OpPraHUYecKoi XMMHH.
Teopusi XMMHUYECKOI0
CTPOEHMs
OpPraHnYyecKux
CcOoeTMHEH U

JIMYHOCTHBIE Pe3yJbTAThI: CIIOCOOHOCTH OHMMATh U IPHHUMATH MOTHBEI, HAMEPEHHS, JIOTHKY
U apryMeHTBl JPYTHX IPU aHANU3€ Pa3UYHbIX BHJIOB y4eOHOH NEATETbHOCTHU; IIEHHOCTHOTO
OTHOIIEHUSI K MCTOPHMYECKOMY U HAyYHOMY HACJIEIUI0 OTEYECTBEHHOW XHMHM; TOTOBHOCTH
OLIEHUBATh CBOE MOBEJECHUE U MIOCTYIKH CBOMX TOBAPHUILEH C MO3UIMI HPAaBCTBEHHBIX U ITPABOBBIX
HOPM M OCO3HAaHHE IIOCIIEJICTBHII 3THX MOCTYIIKOB; IIOHUMaHH CICUU(DUKA XUMHH KakK HayKH,
OCco3HaHMsI €€ pond B (OPMHPOBAHUM PANMOHATEHOTO HAyYHOTO MBINUICHHS, CO3JaHUH
LIEJIOCTHOTO TPEJCTaBICHUsI 00 OKpY)KalomleM MHpe Kak O €IMHCTBE IIPUPOJBI M YENIOBEKa, B
MO3HAaHUH TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHWH Mpo0ieM COXpaHEeHUs IPHUPOTHOTO
paBHOBecus

IMo3naBaTtenbHble Y'Y /I: ucnons30BaTh Npyu OCBOCHUH 3HAHHUMN MPUEMBI JIOTHYECKOTO MBIIILICHUS
BBIICTATh XapaKTepHbIE MPH3HAKW MOHITHH M yCTAaHABIMBAaTh UX B3aHMOCBS3b, HCIIONB30BATh
COOTBETCTBYIOIINE TOHATHS M OOBSCHEHHS OTICHbHBIX (DaKTOB M SIBICHUH; BBIOMpPAThH
OCHOBAaHUS M KPUTEPHUHU IS KIACCU(HUKAINU BEIIECTB U XMMHUYECKUX PEaKIUi; yCTaHABIMBATh
MIPUYMHHO-CIIEICTBEHHBIE CBA3U MEXy U3y4aeMbIMU SIBICHUAMY;

KommynnkaTusHuble Y'Y/ 3a1aBaTh BOIPOCH! 10 CYIIECTBY 00CYKIaeMOH TEMBI B X0JI€ JHAJIOTa
W/WIM JWCKYCCHH, BBICKAa3bIBaTh HAEH, (OPMYJIMPOBATH CBOM IPEMJIOKSHUS OTHOCHTEIHHO
BBINOJHEHUS NIPEUI0KCHHON 3a1a4un

PeryasituBnubie YYJI caMOCTOSTENBHO IUIAHUPOBATh M OCYLIECTBIATH CBOIO ITO3HABATEIbHYIO
JeATeTbHOCTb, ONpefenss e Nend W 3aJadl, KOHTPOIMPOBAaTh M IO Mepe HEOOXOAUMOCTH
KOPPeKTHPOBAaTh Mpe/ularaéMblii aJrOpuTM AEHCTBHI IpH  BBINONHEHHH YYeOHBIX W
HCCIIeTOBATENBCKUX 3a1ad, BEIOMpaTh Hambosee 3(h(EKTHBHBINA CIIOCOO MX PEIIeHUS ¢ YIETOM
NI0JTYYEHUs] HOBBIX 3HAHUH O BEIIECTBAX U XUMHUYECKUX PEaKIIsIX;

Coaepixanue yueOHOT0 MaTepuaja 2

1. Ilpeamer opranmveckoii XMMHHU: €€ BO3HUKHOBEHHUE, pPa3BUTHE HU 1
3HAUCHNE B ITOJIyICHUH HOBBIX BEIIECTB U MaTE€PHATIOB

Teopust crpoeHus opranmdeckux coeauHenuit A.M. byrtnepoBa, eé
OCHOBHBIE TToJI0keHNsT CTPYKTypHBIE (POPMYITBI OPTaHNIECKHX BEIIECTB
T'omomnorus, usomepus

Xumuueckas cBA3b B OpraHUYECKUX COSIUHEHUSX: KpaTHBIE CBA3U, G- U T-

CBSI3U
[Ipencrapienne 0  KiaccHUKAMM ~ OPraHUYECKHUX  BEIIECTB
HomeHknaTypa OpraHMYecKMX COEJUHEHMH (cucremaTHdeckas) u
TPUBHANBHBIE  HAa3BaHUS  BAXHEHIINX  TPEACTABUTENEH  KJIACCOB
OPTaHNYECKHX BEIIECTB

JdeMoncTpanuun

O3HaKOMIJICHHUEC C 06pa3HaMI/I OpraHn4eCKuX BEHICCTB U MaT€pualaMUu Ha
UX OCHOBE; OIMNBITBI MO NPEBPALICHUIO OPraHHYCCKUX BEUICCTB IIpU

MOHATHI
TIPU3HAKH),

PackpbiBaTh ~ CMBICT ~ H3y4aeMbIX
(BBISIBIATE WX  XapaKTepHbBIE
YCTaHABIMBATh UX B3aUMOCBS3b
[MpuMeHATs TONOXKEHHS TEOPHH  CTPOCHUS
opranuueckux coeauHennit A. M. Bytneposa s
OOBSICHEHHS] 3aBHCUMOCTH CBOWCTB BELIECTB OT
HX COCTaBa M CTPOEHUS

Hcnons30BaTh XUMHYECKYIO CUMBOJIUKY I
COCTaBJIEHUS MOJEKYJIAPHBIX M CTPYKTYPHBIX

(pa3BEpHYTOIA, COKpAaIEHHON) hopmyn
OpraHUYeCcKUX BEIECTB

Ompenensatb  BUABI ~ XHMHYECKOH  CBSI3H
(omuHapHBIE,  KpaTHBIE) B  OPraHUYECKHX
COC/IMHEHHMSIX.

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

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

esson/4823/



https://resh.edu.ru/subject/lesson/6149/
https://resh.edu.ru/subject/lesson/6149/
https://resh.edu.ru/subject/lesson/4823/
https://resh.edu.ru/subject/lesson/4823/
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HarpeBaHuu (IU1aBJeHHE, OOYIJIMBaHUE U TOPEHHUE) PackpbIBaTh posib OPraHUuecKOW XMMHH B )KU3HH
IIpakTHyeckne u JIaGopaTopHbIe 3aHITHS 1 YeJloBeKa, WLTIOCTPUPOBATh CBA3b C OPYTUMHU
TIpakTrueckoe 3austue 1. MoaenupoBaHne MOJIEKYJI OPraHUYeCKUX 1 HayKaMu
BEII[ECTB. HaGmronate ¥ ommuchIBaTH JEMOHCTPALOHHBIC
OTIBITHI; TTPOBOJIUTH M OMHCHIBATH JTa0OPaTOPHEIC
OTIBITHI
Pa3nes 2. YriieBoaopoasl 9

Tema 2.1 [Ipegenbubie
YIJIeBO/IOPO/IbI -
AJIKAHBI

JIMYHOCTHBIE Pe3y/abTaThl: AKTUBHOIO HEMPUATHS ACHCTBUMN, MIPUHOCAIIMX BpPEl OKpYXkKarolen
MIPUPOJHON Cpefe, YMEHHs IIPOrHO3MPOBATh HEONArOMpPUSTHBIE SKONOTHYECKHE IOCIECTBHSA
MpeANPUHUMAEMbIX JASHCTBUI M TNpemoTBpaiaTh HX; HAIWYUS Pa3BUTOTO 3KOJIOTMYECKOTO
MBIIIEHUS, 3KOJOTHUECKON KyJIBTYpBI, ONBITA JEATENLHOCTH 3KOJOTMYECKOH HAIpaBIeHHOCTH,
YMEHUS PyKOBOACTBOBAaTbCSA MU B [I03HABATEIbHOM, KOMMYHHKATUBHOM U COL[MANbHON IIPAKTUKE,
CIOCOOHOCTH 1 YMEHHS aKTHBHO TIPOTHBOCTOSTH HIEOJIOTUH XeMo]oOoum;

IHo3naBareabnble YY/I: Bragers OCHOBaMH METOAOB HAay4yHOIO IIO3HAHUS BEILIECTB U
XMMHYECKUX peaknui; QopMynupoBaTh ILend ¥ 3aJadd  HCCICIOBAHUs, HCIIOIb30BaTh
MIOCTABJICHHBIE W CAMOCTOSITENIHO C(OPMYINPOBAHHBIE BOIPOCH B KauecTBE WHCTPYMEHTa
MIO3HAHUS ¥ OCHOBBI [T ()OPMHUPOBAHUS THIIOTE3HI 10 TPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXICHHUH; BIaJeTh HaBBIKAMU CaMOCTOSITENBHOTO IIAHMPOBAHUS M NPOBEACHHUS YICHHICCKHX
9KCIIEPHIMEHTOB, COBEPIICHCTBOBATh YMEHHs HAONOAATh 3a XOIOM MPOIECCa, CAMOCTOATEIBHO
MIPOTHO3UPOBATh €ro pe3ysbTaT, (OPMYIUPOBaTH OOOOIIEHHS M BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJbTATOB HCCIIENOBAHHSA, COCTABIATh 0OOCHOBAaHHBIH OTYET O MPOJENAHHOH
paboTe; TmpHOOpETaTh OMBIT YYCHUYECKOW HCCIEeNOBATENIbCKOM M IPOSKTHOM IesTEeIbHOCTH,
MPOSIBIIATh  CIIOCOOHOCTH ¥ TOTOBHOCTH K CaMOCTOSITENFHOMY ITOWCKY METOJIOB PEIICHUS
MIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3In4YHbIX METOA0B II03HAHUS;

KommynukatuBHble Y'Y/l 3a1aBate BOIMPOCHI 10 CYyHIECTBY 00CYKIaeMOI TEMBI B X0JI€ TUAJIOTa
W/MIM JWCKYCCHH, BBICKA3bIBaTh HAEH, (OPMYIHMPOBATH CBOM IPEHTIOKEHUS OTHOCHTEIHHO
BBITIOJTHEHUSI TIPEUTOKEHHOM 3a1a91

PeryasituBnubie YYJI caMOCTOSTENBHO IUIAHUPOBAaTh M OCYLIECTBISATH CBOIO ITO3HABATEIbHYIO
JIeATENBHOCTD, ompenensds e€ LeaM M 3aJadd, KOHTPOJIMPOBaTh M MO Mepe HeoOXOAUMOCTH
KOPPEKTHPOBaTh MpeJylaraeMblii  aJropuT™M JAEHCTBHH TNpPU  BBINOJIHEHUHM YYeOHBIX H
HCCIIeI0BAaTEIbCKUX 3aa, BBHIOMpaTh Hanboiee 3(PEKTHBHBIH CIoco0 X peuieHus ¢ y4ETOM
NI0JTYYEHUs] HOBBIX 3HAHUH O BEIIECTBAX U XUMHUECKHUX PEAKLUsX;

Conep:xkanmne y4eGHOT0 MaTepuajia 1 https://resh.edu.ru/subject
1 AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKUI psii MeTaH u 3TaH — 1 PackppiBaTh  CMBICI  H3y4aeMBbIX nonstuii | /lesson/6151/
HpPOCTEHINE MNPEACTABUTEIN AJIKaHOB: (GHU3UYECKHE W XUMHUYECKHE (BBIABIITh ~ MX ~ XapakTepHble  PHU3HAKH),

CBOMCTBa (peaKL[I/II/I 3aMCUICHUSA U FOpeHI/Iﬂ), HaXO0XJICHUE B NPUPOJE,
TOJIY4YEHHUE U IPUMEHCHUE

YCTaHABIIMBAaTh HMX B3aMMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOLIME TMOHATHS TP  ONHCAHUH
COCTaBa, CTPOCHHUS " IpeBpaleHUH
OPTraHUYECKUX COETMHEHUN

Hcronp30BaTh XMMHUYECKYIO  CHMBOJHKY JUIS
COCTaBJICHHS! MOJIEKYJSIPHBIX M  CTPYKTYPHBIX
(pa3BEpHYTOIA, COKpAaIEHHON) hopmyn
OpPTaHNYECKHX BEIIECTB

VYcraHaBIMBaTh MPUHAJIKHOCTh BEIIECTB K
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ONpefeNnéHHOMY  KJIacCy YIJIEBOJOPOJAOB IO
COCTaBy M CTPOEHMIO, Ha3plBaThb UX IO
CHCTEMAaTHUECKOH HOMEHKJIAType; IpPUBOAUTH
TpUBHAIBHbIE Ha3BaHHA OTIENbHBIX
IpejcTaBUTeNel yriIeBo10poJoB

HWuanBuayaabHbIe POEKTHI
M3yuyenne buonakeTos.

Tema 2.2.
HenpenesbHble
YIJIeBOJOPOABI:

aJIKeHbl, ATKaHEeHbI,

AJIKHHBI

JIMYHOCTHBIE pe3yJIbTaThl: COOIIOJEHHUA NPaBHI 0€30MacHOro OOpalieHHs C BEIECTBAMH B
OBITy, TTOBCEHEBHOM XH3HU U B TPYJOBOH JEATEIbHOCTU; TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY
HWHIUBUYaJbHOW TpaeKTOpHH o0pazoBaHus, Oynymield mpodeccuy u peanu3anuyd COOCTBEHHBIX
KHU3HEHHBIX IUIAHOB C y4YETOM JHYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHMHUH, HHTEPECOB H
noTpeGHOCTEH 00MIeCTRa;

IMo3naBarenpnbie YY/I: CTpOUTH JIOTHYECKHE PacCyKACHHs (MHIYKTHBHBIE, NEXyKTUBHEIC, TI0
aHAJOTHH), BBIIBIITH 3aKOHOMEPHOCTM ¥ TIPOTHBOPEYMSI B PAcCMATPUBAEMBIX SIBICHUSX,
(OopMyIHMpPOBaTh BEIBOJBI M 3aKIIOYEHHS; NPUMEHATh B IPOLECCE MO3HAHUS HCIOJIb3yeMbIe B
XMMHH CHMBOJHMYECKHE (3HAKOBBIE) MOMENH, MPeoOpa30BBIBATh MOJEIbHBIC NMPEIACTABICHUS —
XMMHYECKUH 3HaK (CHMBOII) 3JIEMEHTA, XUMHUecKas (popMyJia, ypaBHEHNE XUMHUIECKOH peaKIiu
IIPU PEIICHUH YYeOHBIX IO3HABAaTENbHBIX M IPAKTUYECKWX 3a]ad, IPHMEHATh HA3BaHHbBIC
MOJIETIbHBIE MIPEACTABICHUS AN BBIABICHHS XapaKTEPHBIX NPHU3HAKOB M3yYaeMBIX BEIIECTB H
XUMHYECKUX PEaKIHi;

KommynukatuBable YYJ/I: BeICTymate ¢ Ipe3eHTalUeld pe3ysibTaToB IO3HABATEIbHOU
JEeATeIbHOCTH, TIOJIyYEHHBIX CAMOCTOSITENILHO HJIM COBMECTHO CO CBEPCTHHKAMH ITPU BHIIOJHEHUH
XMMHYECKOTO SKCIIEPUMEHTA, MPAKTUYECKOH pPabOTHl 110 HCCIIETOBAHHIO CBOWCTB HM3YyYaeMBIX
BEILIECTB, peAIM3alid Yy4eOHOro NpoeKkTa U (OpMyJIHpPOBaTH BBHIBOABI MO pe3yJbTaTam
MPOBEIEHHBIX HCCIICAOBAHUI IMyTEM COTJIACOBaHHS IMO3MLIUI B XoAe OOCYXIOeHUS M OoOMeHa
MHEHHAMHI

PeryasituBuble YVY/I: oOCylIeCTBIATh CAMOKOHTPOJb CBOEM JEATENbHOCTH Ha OCHOBE
caMOaHaJIM3a M CAaMOOIICHKH

Coaepixanue yueOHOT0 MaTepuaja 3

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

1. AJIKeHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUH Psifi DTHIICH U MTPONUIICH 1
— TIpOCTeHINe MPEACTABUTEIN ANKEHOB: (U3MYECKHE W XUMHUYECKHE
cBoifcTBa (peakIuy THIPUPOBAHMS, TATOTCHUPOBAHMS, THAPATAIH,
OKHCIICHUSI ¥ TOJIMMEPH3allHH), TOTyIeHNE U IPUMEHEHHE

Aaxanuenbl byraanen-1,3 u MmetunOyTaaueH-1,3: ctpoeHue, BaXHEHIINE
XAMHYeCKHe  CBOWcTBa  (peakumust —mnomuMepumsanuu)  [lomyuenue
CHHTETHYECKOTO KaydyKa U Pe3UHBI

AJKHHBI: COCTaB W OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKHH psif
AneTusieH — NpOCTEHIINI NpeACTaBUTENb aJKUHOB: COCTaB, CTPOCHUE,
¢usnyeckie W XMMHYECKHE CBOWCTBa (peakiuu THUAPUPOBAHMUSA,
TaJOTeHUPOBAHMs, THAPATAllH, TOPEHHs), TIOJyYeHHE U TPUMEHEHHE

IIpakTHYecKHe 3aHATHS 2

[IpakTuyeckoe 3ansaTue 2. [lomydenue sTUIEeHa U U3YUEHUE €r0 CBOMCTB.
BrIunCIIeHHS TI0 YPAaBHEHUIO XUMHYECKON peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHO- I'0 BEelECTBA WIM NPOAYKTA PEaKLUH 10

Omnpenenstb BHIBl XUMHYECKOIl CBSI3M B
MOJIEKyJIaX ~YIJEBOJOPOJOB; XapaKTepHU30BaTh
3aBHCHMOCTb PEaKIHOHHOM CIIOCOOHOCTH
YIJICBOJIOPOAOB  OT KPAaTHOCTH KOBAJICHTHOMN
CBI3M  XapaKTepu30BaTb COCTaB, CTPOCHHE,
npuMeHeHne, (GHu3MYecKHe M XUMHYECKHe
CBOICTBa, BaKHEWIIHE CIOCOOBI MONYYEHHS
TUNUYHBIX MPEICTABUTENCH Pa3INYHBIX KIACCOB
YIJIEBOAOPOZIOB  (MeTaHa, 9TaHa, OTHJICHA,
areTnieHa, Oyraauena-1,3, 6eHsona)

CrnemoBaTh mpaBmiaM Oe30macHOH paboTHI B
7ab0paToOpHU TPH HCIOJIL30BAHUH XHUMHYECKON
nocyasl ¥ 00OpYZOBaHUS, a TAKKe IpaBHIIaM
o0pallleHUsT C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIMSAMH TI0 BBIIOJHEHHIO JIAGOPaTOPHBIX

esson/5412/
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U3BECTHBIM Macce, 00bEMY, KOJINYECTBY OJHOTO U3 HCXOJHBIX BEIECTB
WITH IPOJYKTOB PEaKIH)

OTIBITOB M NMPAKTUIECKHX PabOT MO MOIyUEHUIO U
U3YYEHHIO OPTAaHHMYECKUX BEILECTB
IIpencraBnsTe pe3ynpTaThl IKCIEPHUMEHTa B
¢dopMe 3amucu ypaBHEHHI COOTBETCTBYIOLIMX
peakIii M jmenaTh BEIBOJBI HA HX OCHOBE

Tema 2.3
ApomaTHyeckue
YIJ1€BOJOPO/bI

JIMYHOCTHBIE Pe3yJIbTAThI: CIIOCOOHOCTH IOHMMATh M IPHHUMATH MOTHBEI, HAMEPEHHS, JIOTHKY
W apryMeHTHl JPYTHX NpH aHANIW3€ pPa3IMYHBIX BUJOB y4eOHOW NESTeNbHOCTH; LEHHOCTHOTO
OTHOLICHUSA K HCTOPUYECKOMY M HAy4YHOMY HACJIEAMI0 OTEUECTBEHHOH XMMHUM; T'OTOBHOCTU
OLIEHUBATh CBOE MOBEJECHUE U IIOCTYIKH CBOMX TOBAPHUILEH C MO3UIMIA HPAaBCTBEHHBIX U ITPABOBBIX
HOPM M OCO3HAaHHE IIOCIIEJICTBHIl 3THX MOCTYIIKOB; IIOHUMaHHs CICUM(DUKA XHUMHH KaK HayKH,
OCO3HaHMs €€ ponud B (OPMHPOBAHUM PALMOHATHHOTO HAYYHOTO MBIIUIEHHS, CO3JaHUH
LEJIOCTHOTO TPEJCTaBICHUsI 00 OKPYKaloLIeM MHpE Kak O €IUHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAaHUH TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICHWH Mpo0ieM COXpaHeHUs IIPHPOIHOTO
paBHOBecUs

IHo3naBarteabHble YY/I: UCTIOIb30BaTh IPU OCBOCHUM 3HAHUH NPUEMBI JIOTHUECKOTO MBIIIICHUS
— BBIICJIATh XapaKTEpHbIE IPU3HAKY MOHATUN U yCTAaHABIMBATh X B3aUMOCBS3b, HCIOIb30BaTh
COOTBETCTBYIOIIME TOHATHS M OOBSCHEHHS OTJCIHbHBIX (DaKTOB M SIBICHUI; BHIOMPATh
OCHOBAaHUSI M KPUTEPHHU IS KIACCU(HUKAINU BEIIECTB U XMMUUYECKUX PEaKLUi; yCTaHABIMBATh
MIPUYUHHO-CIIEACTBEHHBIE CBSA3U MEXKIY N3yIaeMbIMHU SIBICHUSIMU;

KommynukatuBHble Y'Y/l 3a1aBaTe BOIPOCH [0 CYIIECTBY 00CYKIaeMOI TEMBI B X0JI€ TUaJIOra
W/WIM JWUCKYCCHH, BBICKAa3bIBaTh HAEH, (OPMYJIHMPOBATH CBOW IIPEIJIOKEHHS OTHOCHTEIBHO
BBINOJHEHUS NIPEUI0KCHHON 3a1a4n

PeryasituBnubie YYJI caMOCTOSTENBHO IUIAHUPOBATH M OCYLIECTBIATH CBOIO ITO3HABATEIIHHYIO
NeATeIbHOCTb, Ompenerss e€ Lelu W 3aJadd, KOHTPOIMPOBAaTh M IO Mepe HEOOXOANMOCTH
KOPPeKTHPOBaTh Mpe/UlaraeMblii aqrOpuTM AEHCTBHI IpU  BBINOJNHEHHH YYeOHBIX W
HCCIIeTOBATENECKUX 3a]ad, BEIOMpaTh Hambosee 3(QEKTHBHBINA CrIOCO0 MX PEUICHUS C YYETOM
TIOJTyYCHUSI HOBBIX 3HAHHH O BEIIECTBAX U XMMHUECKUX PEAKIHAX;

Copep:xanne yueGHOro MaTepuaJa 3

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

1 Apensl Ben3our: coctas, cTpoenue, Gpu3nueckue U XMMHYECKUE CBOMCTBA 1
(peakiy raJoreHUpOBAHMS M HUTPOBAHHUS), OJNyYECHHE U IPHMEHEHHE
Tonyon: cocmas, cmpoenue, Qusuueckue U Xumuueckue CE0UCMEA
(peakyuu 2ano2eHUpoBaHUs U HUMPOBAHUS), NOTYHUEHUEe U NPUMEHEHUe
TOKCHYHOCTH ~ apeHOB  ['eHeTmueckas  CBsi3b  YIJIEBOJIOPOJIOB,
NPHHAJISKANIMX K PA3IHYHBIM KJIaccam

IIpakTHYecKHe 3aHATHS 2

[IpaxTnueckoe 3ansatue 3 CocrapieHne Ha3BaHUI OPraHUYECKUX
coeauHeHul no HoMeHknatype IUPAC

BBIABIATH  T€HETHYECKYIO  CBSI3b  MEXIY
YIJIEBOAOPOJAMU M TOJATBEPXKIATh €€ Haauuue
YPaBHEHUSIMH COOTBETCTBYIOIUX XUMHUYECKUX
peaknuii ¢  HCIONB30BAaHHEM  CTPYKTYypPHBIX

dopmy

esson/4775/

Tema 2.4
IIpupoansbie
HCTOYHUKH

YIJ1eBOIOPOIOB U UX
nepepadoTka

JIMYHOCTHDBIE Pe3yJIbTATHI: AKTUBHOTO HEMPUATHS JEHCTBHI, IPUHOCIINX BPEl OKpyKarouiei
MPUPOJHON Cpelle, YMEHHs MPOrHO3MPOBATH HEOIATOMPHUSITHBIE SKOJIOTHYECKUE MOCICICTBHS
MPEANPUHAMAEMBIX JICHCTBUI M TPEIOTBPAIIATh HX; HAJIWYUS Pa3BHUTOTO AKOJOTHIECKOTO
MBIIUICHAS, JKOJOTHYECKOU KYJIBTYPBI, OMBITA JESTEILHOCTH 3KOJIOTNYECKOW HAIPABIEHHOCTH,
yMCHI/Iﬂ pyKOBO)]CTBOBaTbCS[ MU B l'lOSHaBaTeHbHOP’I, KOMMyHHKaTHBHOﬁ u COL[I/IaHbHOP'I l'[paKTI/IKe,
CIOCOOHOCTH ¥ YMEHHSI aKTHBHO MPOTUBOCTOSATE MCOJIOTHH XeMO(hOOuH;

IlozHaBarenbHble YVY/I: BiajeTh OCHOBAMM METOJIOB HAYYHOTO TIO3HAHUSl BEUIECTB U
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XMMHYECKUX peakuui; (GOopMynupoBaTh LEIM M 3aJa4d  HMCCIENOBAHUs, HCIOJIb30BaTh
MOCTABJICHHBIE U CAMOCTOSITENIbHO C(OPMYINPOBAaHHBIE BONPOCHI B KauecTBE WHCTPYMEHTa
MIO3HAHUSI U OCHOBBI A7 ()OPMUPOBAHUS THIIOTE3HI 110 MTPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX
CYXIECHHUMH; BIafeTh HaBBIKAMU CaMOCTOSITENBHOTO IJIAHHPOBAHUS M NPOBEICHHUS YUEHHUECKHX
9KCIIEPIMEHTOB, COBEPIICHCTBOBATh YMEHUs HaOJIIOATh 3a XOZOM Hpolecca, CaMOCTOSATEIBHO
MIPOTHO3WPOBATh €ro pe3ysbTaT, (OPMYIUPOBaTH OOOOIIEHHMS M BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB HCCIIEJOBAHUS, COCTABISATh OOOCHOBAHHBIM OTYET O MPOJEIaHHOI
paboTe; mpHOOpEeTaTh OMBIT YYCHHYECKOW MCCIEeOBATEIbCKOM M HPOEKTHOH NesTeIbHOCTH,
MPOSBIATh CIIOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOHMCKY METOJOB pEIIeHUs
MIPaKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3INUHbIX METOO0B ITO3HAHUS;

KommyHnukatuBHble Y'Y/l 3a1aBaTh BOIPOCHI [0 CYLIECTBY 00CYKIaeMON TEMBI B X0JI€ TUaJlora
W/MIM  JUCKYCCHH, BBICKa3bIBaTh HIEH, (OPMYJIMPOBATH CBOM MNPEIJIOKECHHS OTHOCHUTENIBHO
BBIMOJTHEHUSI MIPEUIOKEHHOM 3a1auu

PeryasituBnubie YY/I caMOCTOSTENBHO TUIAHUPOBATH M OCYLIECTBIATH CBOIO ITO3HABATEIHHYIO
JIeSITeNIbHOCTh, OIpeneNsist e€ LeNd M 3aJadd, KOHTPOJIHMPOBAaTh M IO Mepe HEeOoOXOAUMOCTH
KOPPEKTHPOBaTh MpelylaraeMblii  aJrOpuTM JAEHCTBHH IpU  BBIIOJHEHUM YYeOHBIX W
HCCIIeI0BaTEIbCKUX 3a1ad, BEIOMpaTh HanbOoiee 3(GQEKTHBHBIH CIOcO0 MX peuIeHHs C Y4ETOM
MIOJTyYCHUS] HOBBIX 3HAHHUH O BEIECTBAX U XMMHUUECKUX PEAKIIHAX;

CojaepikaHue y4eOHOT0 MaTepuajia 2

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

1. IIpupoaHble HCTOYHUKH YIJIEBOAOPOAOB [IpHpOIHBIA Ta3 M MOMYTHEIC 1
HedTsaHble Ta3sl HedTh U e€ mpoucxoxnenue CrocoObl mepepaboTKu
HE()TU: TIEPErOHKA, KPEKUHT (TCPMHUUYCCKUMN, KATATUTHYCCKUI), THPOJIU3
TIpoaykTsl mepepabOTKH HEPTH, UX TPUMEHEHHE B MIPOMBIIIJICHHOCTH U B
ObiTy KaMeHHBII yrojib U MPOAYKTHI €ro nepepaboTKu

ITpakTHyecKue 3aHATHA 1

IIpaktuaeckoe 3ansTHe 4. O3HaKOMIICHHWE C OOpa3laMy IUIaCTMAcC,
KayuyyKOB W DPE3HHBI; MOJCIMPOBAaHHE MOJIEKYJ YIJIEBOJIOPOLOB U
raJIOreHOINPOU3BOJTHBIX

Hcronp30BaTh  €CTECTBEHHO-HAYYHBIE METOIBI
MO3HAHUST — TIPOBEJCHHE, HaOMIOAeHHe W
ornucaHue XHUMHYECKOTO IKCIIEpHIMEHTA
(;1abopaTopHBIC M IPAKTHYECKUE PAOOThI)
XapakTepu30BaTh HCTOYHHKHU YTIIEBOZOPOIHOTO
CBIpbA (He(Th, IPUPOIHBII T'a3, yroib), CIOCOOBI
UX NepepaboTKK U MPAKTHYECKOe TPUMEHEHHE
HOJIy4aeMbIX MPOAYKTOB
ITpOBOAUTL  BBIYMCICHHSA IO
XUMHYECKOH peakinu
CaMOCTOSTENbHO IUTaHUPOBATh U OCYLIECTBIIATh
CBOIO [TO3HABATEIBHYIO IESITEIbHOCTH;
NPUHAMATH AaKTHBHOE YYacTHE B IPYNIIOBOM
Y4eOHOH AeSTeNTPHOCTH

YPaBHEHUIO

sson/6148/

Paznen 3 Kuciopoacone,

paKallMe OPraHnvYeCKue COCAMHECHUA 4

Tema 3.1
Cnuptsl. ®eHon

JInYHOCTHBIE Pe3yJILTATHI: COONIOACHUS MpaBMJI OE30MacHOrO OOpalleHHs C BEHIECTBAMHU B
OBITY, TIOBCEJHEBHOM JKM3HU U B TPYJOBOHM NEATEIBHOCTH; TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY
WHJMBUIyaJbHOIM TpaeKTopuK oOpa3oBaHus, Oyaymieil nmpodeccuy U peanu3anuu COOCTBEHHBIX
JKU3HCHHBIX IIJIAaHOB C yqéTOM JIMYHOCTHBIX MHTEPECOB, CHOCOGHOCTeﬁ K XMMHH, UHTEPECOB U
noTpedHOCTEH 00I1IeCTBa;

IMo3naBarenbnbie YY/I: CTPOUTH JIOTHUECKHE PACCYKACHHS (MHIYKTHBHBIE, NEXyKTUBHEIE, ITO
aHAJOTHH), BBIABIATH 3aKOHOMEPHOCTM ¥ TIPOTHBOPEYMS B PAcCMATPUBAEMBIX SIBICHUSX,
(OopMyIHpOBaTh BEIBOJBI M 3aKITIOUEHHS; NPUMEHATh B IIPOLECCEe MO3HAHUS HCIOJIB3yeMbIe B
XMMHH CHMBOJIHMYECKHE (3HAKOBBIE) MOJENH, IMPeoOpa3oBEIBATE MOJIENBHEBIE NPEICTABICHUS —
XMMHYECKHH 3HaK (CHMBOJI) 3JIEMEHTa, XUMHYecKas GpopMyJia, YypaBHEHHE XUMUYECKOH peakiiu
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MPU PEIICHUH YYeOHBIX IO3HABAaTENbHBIX M TPAKTUYECKHX 3a/ay, NPHMEHATh Ha3BaHHbBIE
MOJIETIbHBIE MPEACTABICHUS AT BBIABICHHS XapaKTEPHBIX NPHU3HAKOB M3yYaeMBIX BEILECTB H
XUMHUECKUX PEaKIHii;

KommynukatuBable YY/I: BeICTYymate ¢ Ipe3eHTalUeld pe3yibTaToOB IO3HABATEIbHOU
JIeSITEIBHOCTH, TIOJIyYCHHBIX CAMOCTOSITEIBHO MM COBMECTHO CO CBEPCTHUKAMH IIPH BBIIIOIHEHUU
XMMHYECKOTO SKCIIEpUMEHTa, MPAKTUIECKOH pPabOTHI II0 HCCIIETOBAHHIO CBOWCTB HM3YyYaeMBIX
BEIECTB, peaIN3aliy Yy4eOHOro NpoekTa ¥ (GopMyIHpoBaTh BBIBOABI MO pe3yjbTaTaM
MIPOBEAEHHBIX HCCIICOBAHMI IMYTEM COTJIAaCOBAHMS IO3WIMHA B XoIe 0O0CYXIeHHS M oOMeHa
MHEHHAMHI

PeryasituBuble YVY/I: OCyIIECTBIATh CAMOKOHTPOJb CBOEM JEATENbHOCTH Ha OCHOBE
caMOaHaJM3a U CaMOOLIEHKU

Cojnep:kanue yueGHOro MaTepualia 1 https://resh.edu.ru/subject/|
1. TpenensHble OAHOATOMHBIE CIUPTHI METAHON M STAHOJ: CTPOEHHE, PackpbIBaTh CMBICH  H3y4YaeMbIX noHsATHI | €sson/4769/

(u3MYECKHEe U XMMUYECKUE CBOUCTBA (PEaKIMU C aKTHBHBIMU METAJIIAMH, (BBIABNATL ~ MX  XapakTepHble  npusHaku), | https://resh.edu.ru/subject/|

raJlOreHOBOJOPOIAMH, TOpPEHHE), TMpHUMEHeHHe BomopoaHas —CBA3b yCTaHABIMBaTh HX B3aMMOCBA3b, MCIONB30BaTh | €SS0N/5727/

JlelicTBHe MeTaHONa M 3TaHOJIa HA OPraHU3M 4YeJO0BeKa

MHOroaToMHBIE CHHPTHl OTWICHITIHKONb W TJIHIEPHUH: CTPOCHHE,
(u3HyecKre U XMMHYECKHE CBOIiCTBa (B3aMMOAEIHCTBHE CO LIETOYHBIMU
MeTaJulaMH, KaueCTBEHHas PeaKIysi Ha MHOTOATOMHBIE CITUPTHI)
[eiictBie Ha oOpraHu3M deloBeka IIpuMeHeHHWe TJHIEpHUHA U
STHJICHTIIUKOJIS

®enon CTpoeHHE MOJEKYNbl, (U3UYCCKHE W XHUMHUYCCKHE CBOWCTBA
¢enona ToxcnaHoCTh (eHona [Tpumenenne denona

JemoHcTpanus

TOPEHHE CIHPTOB;

OKHCJIeHHe 3TaHoTa okcuaoM Meau (11);

B3aUMOJICHCTBHE IIUIepHHA ¢ THApokcuaoM mean (11);

OKHCJIEHUE ABICTHI0B aMMHUAYHBIM pacTBOpOM okcuza cepedpa (I)

u ruapokcugom meu (11);

COOTBETCTBYIOLIAE  MOHSITHS
coCTaBa, CTPOEHUS u
OpraHUYECKUX COeTUHEHUN
Hcrnonp30BaTh XAMHUYECKYIO CHMBOJHKY IS
COCTABJICHUSI MOJICKYJISAPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOIA, COKpAaIEHHON) dbopmyn
OpraHMYeCKUX BEIIECTB

VYcraHaBnuBaTh PHHAJICKHOCTh BEIIECTB K
oIpeeNéHHOMY KJ1accy 10 COCTaBy M CTPOCHHIO,

IpU  OTHCAHUU
MpeBpalleHuit

Ha3bIBaTh UX 10  CHCTEeMaTHYEeCKOM
HOMEHKJIATYpE; MIPUBOTUTH TPHBHAIEHBIE
Ha3BaHHS

OTJENBHBIX MpeacTaBUTENeH KHCIIOPOI-
COJIepIKalIUX COSAMHEHUI

XapakTepu3oBaTh COCTaB, CTpOEHHE,
MpUMEHEHHe, (DU3NYECKHEe W  XHMHYCCKHE
CBOWCTBA, BaXHEUIIME CIMOCOOBI TONyUYCHHS

TUNUYHBIX TPEICTABUTENCH Pa3INYHBIX KIACCOB
KHCIIOPOJCOIEPIKAIMX COEAWHEeHHH (MeTaHoua,
9TaHONa, TJWIEpWHA, (EHONA);  BBIABIATH
TCHETHYECKYI0  CBSI3b ~ MEXKIy  HHMH U
MOATBEPXKAATh €€  HAIWYUWEe  ypPaBHCHUSIMH
COOTBETCTBYIOIIMX XUMHMUYECKUX peakuuil ¢
MCIIOJIb30BAHHEM CTPYKTYPHBIX (GOPMYJT

Tema 3.2 JIMYHOCTHDBIE pe3yJbTaThbl: CIIOCOOHOCTH ITOHUMATh U NpUHUMATb MOTHBbLI, HAMEPEHUS, JIOTUKY
AJbaeruabl. WU apryMEHTBI JIPYTUX NPU aHAIM3€ Pa3JIMYHBIX BHUIOB y‘Ie6H0171 JACATCIIBHOCTH, IICHHOCTHOI'O
Kapﬁoﬂonue OTHOIIEHHSA K HCTOPUYECKOMY M HAY4YHOMY HACJICAUIO OTE€YECTBEHHOU XHMHH, TOTOBHOCTH

KHCJI0ThI. ClI0KHbIE OLICHUBATH CBOE ITOBEICHUE U TMOCTYTIKH CBOUX TOBapHHleﬁ C TIO3HITUH HPaBCTBCHHLIX U IMTPABOBBIX
3(')“[)])] HOPM M OCO3HAHHUE HOCJ’[G}ICTBI/Iﬁ OTHUX MOCTYNKOB; MOHUMaHUA CHCLLI/I(I)HKI/I XUMHH KaK HayKu,



https://resh.edu.ru/subject/lesson/4769/
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oco3HaHMs €€ ponud B (OPMHPOBAHUM PALMOHATEHOTO HAYYHOTO MBILIUIEHHS, CO3JaHUH
LEJOCTHOTO MPEJCTaBICHUs] 00 OKPY)KalolIeM MHpe Kak O €IMHCTBE IPUPOJBI U UEIOBEKa, B
MO3HAHUHM TIPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHWH MpoONeM COXPAaHEHUs INPHUPOIHOTO
paBHOBecHs

Ho3naBaTtesabHsbie Y'Y /[ UCIONB30BaTh NPU OCBOCHUU 3HAHUH MPUEMBI JIOTMUECKOTO MBIIIIJICHUS
BBIIIEIATh XapaKTepHbIE NPH3HAKM MOHSATHUH M YCTAHABIMBATh WX B3aMMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIME TIOHATHS Ul OOBSCHEHHS OTHENBbHBIX ()aKTOB W SIBICHWI; BBIOMpPAThH
OCHOBaHUS M KPUTEPHU JUIS KIACCU(HKAINU BEIIECTB M XMMHUUSCKUX PEaKIUif; yCTaHABIMBAThH
MIPUYHHHO-CIEACTBEHHBIE CBA3U MEXAY U3yYaeMbIMU SBICHUSIMU;

KommyHnukatuBHble Y'Y/l 3a1aBaTh BOIPOCHI [0 CYLIECTBY 00CYKAaeMOI TEMBI B X0JI€ IUaJIOra
W/MIM  JUCKYCCHH, BBICKa3bIBaTh HIEH, (OPMYJIMPOBATH CBOM HPEIJIOKECHHS OTHOCHUTEIIBHO
BBIMOJTHEHUSI MIPEUIOKEHHOM 3a1auu

PeryasituBubie YYJI caMOCTOSTENBHO IUIAHUPOBAaTh M OCYLIECTBIATH CBOIO IO3HABATEIbHYIO
NIeITeNIbHOCTh, OIpenesist e€ IeNd M 3ajadd, KOHTPOJIHMPOBAaTh M MO Mepe HEeoOXOIMMOCTH
KOPPEKTHPOBaTh MpelylaraeMblii aJrOpuTM JAEHCTBHH IpU  BBIIOJHEHUH YYeOHBIX W
HCCIIeI0BATEIbCKUX 3a1ad, BEIOMpaTh HanbOoiee 3(QEKTHBHBIN CIOcO0 MX peuIeHHs ¢ y4EToM
TIOJTyYeHUsI HOBBIX 3HAHHH O BEIECTBAX U XMMHUYECKUX PEaKIHIX;

Coaep:kanue y4e0HOro MaTepuajia 2 https://resh.edu.ru/subject/l
1. Anpnerunbl W KeToHBI DopManpAernj, amneTadbIeTua: CTpoeHwe, | 1 XapakTepu3oBaTh COCTaB, cTpoeHue, | €Sson/4776/

¢usuyeckue M XUMHYECKHE CBOMCTBAa (pEaklMM OKHCICHHS H npuMeHeHue, (Qusuueckue u  xumudeckue | https://resh.edu.ru/subject/|

BOCCTAHOBJICHUSI, KAYECTBCHHBIE PEAKIIHH), [TOJIyYCHHE M IPHUMEHECHUE CBOWCTBA, BaKHeHUIME Croco0bl monydenus | €850N/5952/

AneroH: crpoeHue, (HU3MYECKHE W XHMHYCCKHE CBOMCTBa (peakuun THIMYHBIX TIPECTaBUTEICH Pas3IMYHbIX KIACCOB

OKHCIICHWSI M  BOCCTAaHOBJICHHS), MOJy4YCHHE M  [IPHMCHCHHE. KHCIIOPOZCOACPKALLIIX COe/IHCHHUIT

OIHOOCHOBHBIC TIpE/EIIbHBIE KapOOHOBBIE KHCIOTHI MypaBbuHAas U (dbopmanbrernma, —aunerambieruga,  yKCYCHOH

YKCYCHasi KHCIOTBI: CTpOeHHe, (U3NUECKHEe W XHMHYECKHE CBOMCTBA KHCIOTBI, TJIFOKO3BI, KpaxMala, LeJUII0I03bl);

(cBoticTBa, 001IHE

JUISL KJTacca KUCIIOT, Peaknust 3Tepu(UKanum), ModyIeHne 1 MPUMEHEHHe
CreapuHOBass M OJEMHOBAs KHCIOTHI KaK IPEJCTABUTEIH BBICIINX
KapOOHOBBIX KHUCIIOT

MBpula Kak coJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX Mooliee AeiicTBue
Crnoxuble 3QUpBl KaK IPOU3BOAHBIE KapOOHOBBIX KHCJIOT [mapomnus
cinoxHbIX 3¢upoB Kupsl I'mmponus xupoB IlpumeHeHWe >KHpOB
Buonoruueckast posib AKHPOB

IIpakTHYecKHe 3aHATHS 1

IIpakTnueckoe 3aHaTtMe 5. M3ydyeHue CBOMCTB pacTBOpa YKCYCHOMH
KUCJIOTHl. BBIUMCIICHHS 1O ypaBHEHMIO XUMHMYECKOH peakiuu (Macchl,
00BbEMa, KOJIMYECTBA HCXOJHO- IO BELIECTBA MJIM MPOAYKTa PEaKklUu o
U3BECTHBIM Macce, 061>émy, KOJINYECTBY OJHOI'O M3 MCXOJHBLIX BEILECTB
WJIU IIPOAYKTOB PEaKIINH)

OnuceiBaTh COCTaB, XHMHYECKOE CTPOCHHE H
MpPUMEHEHHE JKHPOB, XapaKTePH30BaThb HUX
3HAYEHHE JJIS KU3HEICATEIILHOCTH OPTaHI3MOB
Oco3HaBaTh ONACHOCTb BO3/EHCTBUS Ha JKUBBIE
OpPTraHM3Mbl  ONpPEIENEHHBIX  OPTaHUYECKHX
BEIIECTB M MOSCHATh HAa IPUMEPax CIOCOObI
YMEHBLICHHUsT M TPEJOTBPALICHHsS HX BPEIHOTO
BO3/ICHCTBHUS Ha OPTaHU3M YEJIOBEKa
Hcmons30BaTe  €CTECTBEHHO-HAYYHBIE METOMBI
MO3HAHUSI — TPOBENCHHE, HAOMIOACHUEe U
OTIMCaHNe XUMHYECKOTO 9KCIIEPHMEHTA
(;1abopaTopHbIC U IPAKTHYECKUE PaOOThI)
CrnenoBaTh mpaBuiaM Oe3omacHOl paboThl B
n1abopaTOpUH TPU HCIIOJIBb30BAaHUU XUMHYECKOH
IoCyApl H 060py11013am«1${, a TaKKe MpaBHiIaM
oOpalieHust ¢ BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIMSIMA ~ BBIIIOJHEHHUS  JIAOOPATOPHBIX
OTIBITOB U MPAKTHYECKUX PabOoT MO TOIYyYCHHIO
Y M3YYCHUIO OPTaHNYECKHUX BEIIECTB



https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/4776/
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[pencraBnsiTh  pe3ynbTaThl OIKCIIEPUMEHTA B
¢dopMe 3amUcH ypaBHEHHIl COOTBETCTBYIOLIHMX
peakiuii U AenaTh BBIBOJBI HA HX OCHOBE
[IpoBOOUTh  BBIYKMCICHUS] MO  yPaBHEHHIO
XUMHYECKON PeaKIuu

CaMOCTOSATENPHO TUIAHUPOBATh U OCYIICCTBISITH
CBOIO MMO3HABATCIBHYIO JIeSITEITBHOCTB;
MPUHUMATh AaKTHBHOE YyYacTHE B TPYIIIOBOI
y4eOHOM JeSITCIbHOCTH

Tema 3.3.
YriieBoabl

JIMYHOCTHBIE Pe3y/bTaThl: aKTUBHOIO HEMPUATHS ACHCTBUMN, MIPUHOCAIIMX BpPEl OKpYXKarolen
MIPUPOJHON cpefe, YMEHHs IMPOrHO3MPOBATh HEONArompUSITHBIE SKONOTHYECKHE IOCIEICTBHS
MpeANPUHUMAEMbIX JAEHCTBUI M TNpemoTBpaiaTh HX; HAIWYUS Pa3BUTOTO 3KOJIOTMYECKOTO
MBIIUICHUS, 3KOJIOTUYECKON KyJIBTYpPBI, OIbITA JCSATENBHOCTH KOJIOTMYECKOW HAlpaBIEHHOCTH,
YMEHUS pPyKOBOJICTBOBATHCSA UMH B II03HABAaTEIbHON, KOMMYHHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHKE,
CIIOCOOHOCTH U YMEHHS aKTHBHO TIPOTHBOCTOSITH HJEOJIOTUH XeModoOum;

IHo3naBareabnble YY/I: Brnagers OCHOBaMH METOAOB HAay4yHOIO IIO3HAHUS BELIECTB U
XMMHYECKUX peaknuif; QopMmynupoBaTh IenM ¥ 3aJadd  HCCIEAOBAHHSA, HCIIOIb30BATh
MIOCTABJICHHBIE U CAMOCTOSITENIBHO C(OPMYINPOBAHHBIE BOIPOCH B KauecTBE WHCTPYMEHTa
MIO3HAHUSI ¥ OCHOBBI AT ()OPMHUPOBAHUS THIIOTE3HI 1I0 TPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXICHUH; BIaJeTh HaBBIKAMU CaMOCTOSITENBHOTO IIAHMPOBAHUS M NPOBEACHHUS YYEHHYECKHX
9KCIIEPIMEHTOB, COBEPLICHCTBOBATh YMEHUs HaOJIIOATh 32 XOIOM Hpolecca, CaMOCTOSATEIBHO
MIPOTHO3UPOBATh €ro pe3ysbTaT, (OPMYIUPOBAaTH OOOOIIEHHS M BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB HCCIECJOBAHUS, COCTABISTH OOOCHOBAHHBIH OTYET O NPOJCIaHHOI
paboTe; mpHOOpPETaTh OMBIT YYCHUYECKOH HCCIEeNOBATEIbCKOM M HPOEKTHOM NesTeIbHOCTH,
MPOSIBIATh CIIOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJOB PEIICHUS
MIPAaKTHYECKHX 33/1a4, IPUMEHEHHIO Pa3IMIHBIX METOI0B ITO3HAHNS;

KommynukatuBHble Y'Y/l 3anaBats BOIPOCH [0 CYIIECTBY 00CYKIaeMON TEMBI B XOJI€ THAJIOTa
W/MIM JWCKYCCHH, BBICKA3bIBaTh HAEH, (OPMYIHMPOBATH CBOM IPEHTIOKEHUS OTHOCHTEIHHO
BBINOJHEHUS NIPEUI0KECHHON 3a1a4un

PeryasituBubie YYJI caMOCTOSTENHHO TUIAHUPOBATH M OCYLIECTBISATH CBOIO ITO3HABATEILHYIO
NIeITeNIbHOCTh, ONpeneNsist e€ LeNd M 3aJadd, KOHTPOJIHMPOBAaTh M MO Mepe HEeO0OXOAUMOCTH
KOPPEKTHPOBaTh MpeJylaraeMblii  aJropuT™M JAEHCTBHH TNpPU  BBIOJIHEHUHM YYeOHBIX H
HCCIIeTOBATENECKUX 3a]ad, BEIOMpaTh Hambosee 3(PQGEKTHBHBINA CrIOCO0 MX PEUICHUS C YYETOM
TIOJTyYCeHUs] HOBBIX 3HAHHUH O BEIIECTBAX M XMMHUECKUX PEAKIIHAX;

Copep:xanne yueGHOro MaTepuaJa 1

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

1. YraeBoabl: COCTaB, KiacCHpUKAlNUsA yrieBoaoB (MOHO-, JH- H
nonucaxapuapl) [roko3a — mpocTeinimii MOHOCaxapua: 0COOCHHOCTH
CTPOSHMS] ~ MOJEKYJbl, (HU3MYECKHe W  XUMHYECKHE  CBOWCTBa
(B3aumonerictBue ¢ ruapokcupoM meau (II), oxucineHne amMMHAYHBIM
pactBopoM okcuaa cepedpa (1), BoccTaHoBNICHHE, OpOKEHHE TIIFOKO3BI),
HaXOJKJICHHE B PUPOJIE, IPUMEHEHUE, Oroornueckas poib @OTOCHHTES
DpyKTO3a KaK U30MEp TIFOKO3BI

Caxapoza — TMpeICTaBUTENb AWCAXapUI0B, THIPOIN3, HAXOXKACHHE B
IPUPOZE U IPUMEHEHHE.

OnucelBaTh COCTaB, XUMHYECKOE CTPOCHUE U
MPUMEHEHUE JKUPOB, XapaKTEepH30BaTh  UX
3HAYEHHE JJIS1 )KU3HEIEATSIIbHOCTH OPTaHU3MOB

Oco3HaBaTh OITACHOCTh BO3JEHCTBHS HA YKUBBIE
OpraHU3MbI OTIpeNeNEHHBIX OpPTaHUYECKHIX
BEIICCTB M TOSCHATH HA MpPHMEpax CIIOCOOB
YMEHBIICHUST W TIPEIOTBPALICHUs] WX BPEIHOTO
BO3/ICHCTBHUS Ha OPTaHU3M YeJIOBEKa

esson/6150/
https://resh.edu.ru/subject/I
esson/5413/
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Kpaxman u nemnosno3a kak HpUpoIHble noauMepsl CTpoeHne Kpaxmaia
U LeUTI0103bI Pu3nueckue 1 XuMHYEeCKUe CBOUCTBA KpaxMaia (THAPOIH3,
Ka4eCTBEHHAsI PEaKLUsl C HOAOM)

JdemMoncTpanms:

B3aumojeiicTBue kpaxmaina ¢ HO10M

HMnpnBuayaabHble MPOEKTHI

PesunoBoe siino.

W3ydeHne oTrevaTkoB HabIEB.

Kpaxmai B mpofyKTax MUTaHHUS
N3yuenue iecenn

N3rotoBnenue kpacoxk.

N3yuenue mokonana

KonctpynpoBanue MoJeKyI.
HccnenoBaHue MOJIOKa B IOMAIlTHUX YCJIOBHSIX.
BrmsHue rioTeHa Ha OpraHu3M YesloBeKa
HccnenoBanyne aHTHOMOTHKOB.
Omnpexenenne KauecTBa MEna

BnustHue 3yOHOI acThl Ha SManb 3y00B.
HccnenoBanue HbIOTOHOBCKOM KHUJIKOCTH.

Pa3nes 4. A3oTcoepskaniyue opraHuyeckre coeMHeHust 1

Tema 4.1. AMHHBI.
AMHHOKHCJIOTBI.
Bbeakn

JIMYHOCTHBIE Pe3yJIbTAThI: CIIOCOOHOCTH OHUMATh U NMIPUHUMATH MOTHBEI, HAMEPEHHUS, JIOTHKY
W apryMeHTHl JPYTHX I[pU aHANIW3e Pa3IMYHBIX BUJOB y4eOHOW NEATEIbHOCTH; IIEHHOCTHOTO
OTHOLICHUSA K HCTOPUYECKOMY M HAy4YHOMY HACJIEAMI0 OTEUECTBEHHOH XMMHUM; I'OTOBHOCTU
OLICHUBATh CBOE MOBEICHHE U IIOCTYNKH CBOMX TOBAPHIICH C IIO3ULMI HPABCTBEHHBIX U IIPABOBBIX
HOPM U OCO3HAHHE IOCIEACTBHI 3TUX MOCTYNKOB; IIOHUMAHUS CIEIUGUKA XUMUH KaK HayKH,
oco3HaHMs €€ pomd B (POPMHPOBAHUM PANHOHATEHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUH
[EJIOCTHOTO TPEJCTaBICHUsI 00 OKPY’)KalomeM MHpe Kak O €IUHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHUHM TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHWH Mpo0ieM COXpaHEeHUs IMPHUPOTHOTO
paBHOBecus

IHo3naBaTteabHble Y'Y /I: UCTIOIb30BaTh IPU OCBOCHUM 3HAHUH NPUEMBI JIOTHUECKOTO MBIIIICHUS
BBIJICJIATh XapaKTepHble NMPU3HAKU MOHATUH M yCTaHAaBIMBAaTh MX B3aUMOCBS3b, MCIOIB30BaTh
COOTBETCTBYIOIINE TIOHATHS I OOBSCHEHMS OTJCNbHBIX ()aKTOB W SIBICHUI; BBIOMpPAThH
OCHOBAaHUSI M KPUTEPHU JUIS KIACCU(HUKAINHU BEIMIECTB M XMMUYECKUX PEaKIHUi; yCTaHABIMBAThH
MIPUYMHHO-CIIEICTBEHHBIE CBA3U MEXKY U3y4acMbIMU SBICHUAMU;

KommynukatuBHable Y'Y/l 3a1aBaTs BOIMPOCHI 10 CYHIECTBY 00CYKIaeMOI TEMBI B XOJI€ THaJoTa
W/WIM JWCKYCCHH, BBICKAa3bIBaTh HAEH, (OPMYJIMPOBAaTH CBOM IPEIJIOKEHUS OTHOCHTEIHHO
BBINOJHEHUS NIPEUI0KECHHON 3a1a4un

PeryasstuBHbie YY /[ caMOCTOATENBHO IUIAHUPOBATh U OCYIIECTBIATH CBOK INO3HABATENBHYIO
JEATEeTbHOCTh, ONpefenss e LeaM W 3aJadd, KOHTPOIUPOBaTh U 1O Mepe HEOOXOAUMOCTH
KOPPeKTHPOBAaTh Mpe/ylaraéMblii aJrOpuTM JAEHCTBHI IpH  BBINONHEHHH YYeOHBIX W
HCCIIEeN0BATENbCKUX 3aad, BEIOMpaTh HanbOoiee 3PQEKTHBHBIH CIIOCO0 MX pEUIeHHs C YIETOM
MIOJTy4YEHUs HOBBIX 3HAHUI O BEIIECTBAX U XUMHUYECKUX PEaKLUsX;

Conep:kanue yuedOHOro MaTepuaia 1

AwmuHbl. MeTHIAMHMH M aHWIHH: CO- CTaB, CTpOcHHE, (DU3MYECKHE U

PackpbiBaTh

CMBICJI

U3y4aeMblX

MTOHSATHI

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



https://resh.edu.ru/subject/lesson/4743/

28

XMMUYECKHE CBOHCTBa (TOpEeHHUE, B3aUMO/ICHCTBHE C BOAOH U KHCIOTaMu).
AMUHOKHUCIIOTHI KaK aM(OTepHBIC OpraHuuecKue coenuHeHus1 Pusnyeckre
W XUMHYECKHE CBOICTBA aMUHOKUCIOT (HAa TpHUMeEpe TJIMILUHA)
Buonornueckoe 3HaYeHNE AaMHUHOKHCIOT

TlenTraer

Benku kak npupoaHble BBICOKOMOJEKYJSipHbIE coequHeHus llepBuunas,
BTOpPHYHAS ¥ TPETHYHAS CTPYKTYypa OeIKOB XUMHYCCKUE CBOWCTBA OCIIKOB:
THJIPOJIN3, ICHATYPAIs, KAYeCTBCHHBIC PEAKIIUH Ha OCITKU
JdemMoncTpanuun

JIeHaTypalus OeMKOB TMPH HAarpeBaHWU; IBETHHIC PEaKLUH OCIKOB

(BBIBIATH  MX  XapakTepHble  NPHU3HAKH),
YCTaHaBIMBaTh MX B3aMMOCBA3b, HCIIOJIb30BaTh
COOTBETCTBYIOIME MOHATUS IIPU  ONHCAHUU
cocrasa, CTPOCHHMS u HpeBpaleHuit
OPTaHNYECKUX COCTUHEHUH

Vcnonp30BaTh XUMHYECKYIO0 CHMBOJIUKY JUIS
COCTaBJICHHSI MOJIEKYJSIPHBIX H CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaIEHHOIT) tdhopmyn
OpraHUYecKuX BEIECTB

OmpenenaTb NPUHALISKHOCTh  BEIIECTB K
olpeIelIEHHOMY KJIaccy 110 COCTaBy U CTPOCHHIO,
Ha3bIBaTh ux o CHCTEMaTHYeCKOH
HOMEHKJIaType; MPUBOJUTH TPUBHAJBHbIC
Ha3BaHMs OTJENBHBIX IpeCTaBUTEIeH
Xapaktepu3oBaTb COCTaB,
NpUMEHeHHe, (U3NYecKne H  XUMHYECKHUE
CBOICTBa, BaKHEWIIHE CIIOCOOBI IOJyYECHHS
TUITMYHBIX TPEACTABUTENICH a30TCOACPIKAIINX
coenuHeHui (rmunuHa ¥ OenkoB) [loscHATH Ha
npuUMepax 3HayeHHe OCJIKOB i1 OpraHu3Ma
YeJIOBEeKa

Hcronb30BaTh  €CTECTBEHHO-HAYYHBIE METOIBI
MO3HaHUsT —  HAOmMIO#aTb M ONHUCHIBAThH
JIEMOHCTPAI[OHHBIH AKCIIEPHUMEHT
CaMOCTOSITENbHO TUIAHUPOBATh M OCYIIECTBIISTH
CBOIO M03HABATEIbHYO JIeATENBHOCTD;
NpUHUMATh aKTHBHOE Yy4YacTHEe B TPYIIOBOM
Y4eOHOH AeSTeNTPHOCTH

CTpPOEHHE,

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

Paznei. 5. BeicokomoJieKyIsipHbIe COeAMHEeHUs 1

Tema 5.1
IMaacTmaccel.
Kayuyxu. Boiokna

JIMYHOCTHBIE Pe3yJbTaThl: COONIONCHHS NpaBUI 0€30IacHOTO OOpalleHUsl C BELIEeCTBAMH B
OBITY, TIOBCEIHEBHOM JKM3HU U B TPYJOBOM NEATEIBHOCTH; TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY
WHJMBUIyaJbHOIM TpaeKTopuH oOpa3oBaHus, Oyaymieil nmpodeccuu U peaau3anuu COOCTBEHHBIX
KU3HEHHBIX IUIAHOB C yYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U
moTpeOHOCTEH 00MIeCTRA;

[o3naBarteabHbie YY/: cTpouTh JOTHYECKHE pacCyXIeHHs (MHIYKTHBHEIC, ICAyKTHBHEIE, IO
aHAJIOTHM), BBIABIATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYMS B PAcCMATPUBAEMBIX SIBICHUSX,
(opMyJIMpPOBaTh BBIBOJBI M 3aKJIIOUYEHHS; NPUMEHATH B INPOLECCE IO3HAHMs HCIONB3yeMble B
XMMHHU CHMBOJIMYECKHE (3HAKOBBIE) MOJENH, MPeoOpa3oBbIBaTh MOJEIbHbIE MPEICTABICHUS —
XMMHYECKHUH 3HaK (CHMBOII) 3JIEMEHTa, XUMHYecKas GpopMyJia, ypaBHEHHE XUMHUYECKOH peakiiu
Inpu peUICHUU yqe6HbIX TMO3HABATCJIbHBIX M MNPAKTUYCCKUX 3aaad, INPUMCHATHL Ha3BaHHBIC
MOJICTTEHBIE TIPEACTABICHNS AN BBIABICHHS XapaKTEPHBIX NPHU3HAKOB M3yYaeMBIX BEIIECTB H
XMMHYECKUX PEaKIHi;

KommynnkatuBaple YYJ/I: BbeICTYynate ¢ Ipe3eHTalUEd pe3ylbTaTOB IO3HABATEIbHOU
JeATeTbHOCTH, TIOJIyIEHHBIX CAMOCTOSITEIILHO MJII COBMECTHO CO CBEPCTHHKAMH ITPU BBINOJHEHUH



https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/6296/
https://resh.edu.ru/subject/lesson/6296/
https://resh.edu.ru/subject/lesson/5452/
https://resh.edu.ru/subject/lesson/5452/
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XMUMUYECKOTO HKCIIEPUMEHTa, MPAaKTHUECKOH paboThl MO HCCIEJOBAaHHIO CBOWCTB H3y4aeMbIX
BEIICCTB, peajM3alul Y4eOHOTO mMpoekTa M (OPMYJIHUPOBAaTH BBIBOABI IO pe3yJbTaTaM
MPOBEIEHHBIX HCCIICAOBAHUI MyTEM COTJIAcOBaHHS IMO3MLUI B XoAe oOCyXIeHus M oOMeHa
MHEHHSIMU

PeryasituBuble YVY/I: OCylIeCTBIATb CAMOKOHTPOJb CBOEH JEATENBHOCTH Ha OCHOBE
caMoOaHaJIn3a U CaMOOIICHKH

Coaepixanue yueOHOI0 MpeaMera 1

1. OCHOBHBIC TIOHATHSI XHMHH  BBICOKOMOJICKYJSIPHBIX — COCIMHCHHIA: Bnanets U3y4aeMbIMU xumuueckumu | https://resh.edu.ru/subject/less
MOHOMEp, IOJNKMEpP, CTPYKTYpPHOE 3BEHO, CTEHEHb MOIMMEpPH3aLHH, HOHATHSAMH: PacKpblBaTh CMBICT H3y4aeMbIx | 0n/6095/
cpelHsst  MoyiekyispHas ~ Macca  OCHOBHBIE ~ METOABI  CHHTE3a NOHATHI W TPUMEHATh OSTW TOHsATHs mpu | https://resh.edu.ru/subject/less
BBICOKOMOJICKYJISIDHBIX ~ COCAMHCHME  —  [OJIMMepu3alus | OIHCAHUU cocrasa u crtpoenust | 0n/6152/
MOJIMKOHICHCAIHS BBICOKOMOJICKYJISIDHBIX OpraHWueckux Bemiects, | https://resh.edu.ru/subject/less
IImactmaccel  (MONMMATHIICH, — IOJNUIPONIWICH,  HOJUBHHIIXJIOPH, IUTSL 0OBSICHEHHS OTZIENBHBIX (haKTOB U SIBICHUI on/4777/
HOJIUCTUPOIT). Hcrnonb30BaTh XUMHYECKYIO cHMBOMHMKY Juist | https:/resh.edu.ru/subject/less
HarypanbHblii W CHHTETHYECKHE  Kaydykd  (OyTaaueHOBBIi, COCTaBJICHUSI CTPYKTYPHBIX (hOpMyJ Bemiects u | 0n/4823/

XJIOPOIIPEHOBBI M M30IpPEHOBHINH). BoloKHA: HaTypalbHBIC (XJIOIOK,

mIepcTh, MIENK), HCKYCCTBEHHBIC (ameTaTHOE BOJOKHO, BHCKO3a),
CHHTETHYECKHE (KAIIPOH U JaBCaH)
JdemoncTpanus

O3HAKOMJICHHE € OOpaslaMd MPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IUTaCTMAcC, KayuyKoB

YpaBHEHUH  peakuuil
MOTUKOH/ICHCAUH

TMOoJIMMEpU3aun u

I/IHHHBH}IyaJILHbIe MPOEKTbI
HpOeKT M3rOTOBJICHUS JIM3yHA

Pa3nen 6. TeopeTuyeckne 0CHOBbI XMMHH 9

Tema 6.1. CTpoenne
aTOMOB.
[epuoauyeckuii
3aKOH U
[epunoauyeckas
CHUCTEMA XHMHYECKUX
saementoB JI. U.
MennesieeBa

JIMYHOCTHBIE Pe3yJIbTAThI: CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY
W apryMeHTHl JPYTHX INPU aHAIN3€ PA3UYHBIX BUJIOB y4eOHOW NEATETbHOCTH; IIEHHOCTHOTO
OTHOLLICHUS K HCTOPHUYECKOMY M HAy4YHOMY HACIEAMI0 OTEYECTBEHHOH XMMHUM; T'OTOBHOCTU
OLIEHUBATh CBOE MOBEICHHUE U MOCTYNKH CBOMX TOBAPUIIEH ¢ MO3ULMI HPAaBCTBEHHBIX M IIPABOBBIX
HOPM U OCO3HAHHE IOCIEACTBHI ATUX MOCTYNKOB; IIOHUMAaHHUS CIEM(UKA XUMUM KaK HayKH,
oco3HaHMsi €€ ponu B (OPMHPOBAHMM PANMOHATEHOTO HAyYHOTO MBIIUICHHS, CO3JaHUH
LEJIOCTHOTO TPEJCTaBICHUsI 00 OKPY)KAlomeM MHpe Kak O €IMHCTBE IPUPOJBI U YSIIOBEKa, B
MO3HAHWUH TIPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHWH MpoONeM COXpaHEeHUs INPHPOTHOTO
paBHOBecHs

IHo3naBaTtesabHble Y'Y I: UCTIONB30BaTh NPU OCBOCHUU 3HAHUM MPUEMBI JIOTHUECKOTO MBIIIIJICHUS
BBIJICJIATh XapaKTepHble NMPU3HAKU TOHATUH M yCTAaHAaBIMBAaTh MX B3aUMOCBS3b, UCIIOJIB30BAThH
COOTBETCTBYIOLIIME TOHATHS Ul OOBSCHEHUS OTHENbHBIX ()aKTOB W SIBICHWIA; BBIOMpPAThH
OCHOBAHUSI M KPUTEPHH JUTS KIACCU(HKAIMU BEIIECTB M XMMHUUYECKUX PEaKLHii; yCTaHaBIMBATh
INPUYHMHHO-CJIECTBEHHbIE CBSI3U MEX]y H3y4aeMbIMU SBICHUSIMM;

KommyHnnkaTusHble Y'Y/ 3a1aBaTb BOIPOCH! 110 CYIIECTBY 00CYKJaeMOil TEMBI B XO/I€ J{Hanora
W/MIM JWUCKYCCHH, BBICKAa3bIBaTh HAEH, (OPMYIHPOBATH CBOM IPEHJIOKEHUS OTHOCHTEIHHO
BBITIOJTHEHUSI IPEUTOKEHHOM 3a/1a9

Perynsatusnbie YY]/| caMOCTOATENBHO IIAHUPOBATH M OCYILECTBIATH CBOIO II0O3HABATEIILHYIO
NIeSITeNIbHOCTh, ONpenelsisi e€ LeNd M 3aJadd, KOHTPOJHMPOBAaTh M MO Mepe HeoOXOAMMOCTH
KOPPEKTUPOBaTh  MpEJIaraeMblii  aJrOpUTM  JACWCTBUH TpU  BBINOJIHCHWU Y4YeOHBIX U



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

30

HCCIIEI0BATEIbCKUX 3aad, BbIOMpaTh Hanbosee 3(PEKTUBHBIA CHOCOO MX pEIICHUs C yIETOM
IOJIY4EHHUSI HOBBIX 3HAHMI O BEIECTBAX U XMMHUYCCKUX PEaKLHsAX;

CojaepikaHue y4eOHOI0 MaTepuajia 1

1. Xumuueckuil sneMeHT AtoMm  Snpo aToma, M30TONBL. DJIEKTPOHHAs
oboouka DHepreTHIecKre ypOoBHH, OAyPOBHH ATOMHBIE OpOHUTaiH, S-,
p-, d-amemeHtsl OCOGCHHOCTH  pacIpeiefeHHs  DICKTPOHOB IO
opOWTAIsIM B aroMax dJIEMEHTOB MEPBBIX YETHIPEX IEPHOJOB
OneKTpoHHAs KOH(Urypauus aToMoB

Ilepnonuueckuit 3akoH u Ilepuoanyeckass cucremMa XHUMHYECKHX
3JIEMEHTOB

Jd W MengeneeBa CBs3p mepuoauueckoro 3akoHa u Ilepuogndeckoit
cUCTeMBbl XuMH4eckux odieMeHToB J| W1 MenaeneeBa ¢ coBpeMEeHHOU
TeOpHed CTPOEHHsS aTOMOB 3aKOHOMEPHOCTU H3MCHEHMS CBOMCTB
XHUMHUYECKUX JJIEMEHTOB M 00pa3yeMbIX HMH MPOCTBIX U CIOXKHBIX
BEILECTB II0 pyNnaM U NepuojaM 3HaueHUe MepUOJUYECKOT0 3aKoHa B
Pa3BUTHU HAYKH

JdemMoncTpanuu

Bupgsr tabnun «[lepuogmueckas cucreMa XuMHYeckux snementoB [ U
Menneneepay

MOHATHH
TIPU3HAKH),

PackppiBaTh  CMBICT  HM3y4aeMbIX
(BBIBIIATE ~ MX  XapaKTepHBIC
YCTaHaBIMBATh UX B3aUMOCBSI3b
PackpriBaTh cMbICHT nepuoanueckoro 3akona i 1
MeneneeBa u JEeMOHCTPUPOBATh ero
CHUCTEMAaTU3UPYIOIIYI0,  OOBACHUTCIBHYIO U
MIPOTHOCTHYECKYIO (PyHKIUU

XapakTepu30BaTh HEKTPOHHOE CTPOCHUE aTOMOB

XAMHYCCKAX ~ OJEMEHTOB  1—4  mepHomoB,
HCIIOJIB3YS TIOHSITHS
«S-, p-, d-25eKTpOHHEIE opb6utanmy,

«IHEpreTHYEeCKUe YPOBHI»
OOBSACHATH 3aKOHOMEPHOCTH U3MECHEHHUS CBOICTB
XUMHUYECKUX DJIEMEHTOB M WX COEIUHEHHI 1o
HeproIam

u rpynnam IIepuoaunueckoit CUCTEMBI
xuMHudeckux eMeHToB | 1 MeHneneera

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

Tema . CTpoenue
BellecTBAa.
MHuorooopa3sue
BelllecTB

JIn4HOCTHBIE Pe3yJbTATHI: aKTUBHOI'O HENPUATHA AEHCTBUM, NPHHOCALIUX Bpell OKpYy Karomiei
MIPUPOJHON Cpele, YMEHHs IPOrHO3MPOBAaTh HEOJIArONPHUATHBIE IKOJIOTHMYECKHE ITOCIEACTBHS
NpeNpUHUMAaEeMbIX ACHCTBUH U IpPeAOTBpalllaTh MX; HAIU4YHMs pPa3BUTOIO 3KOJOIMYECKOTO
MBIIUICHNS, JKOJOTHUECKON KyJIBTYpBI, ONBITA JEATENLHOCTH 3KOJIOTHYECKOH HAIpaBICHHOCTH,
YMEHHS PyKOBOJCTBOBATHCS IMH B II03HABATEIbHOW, KOMMYHHKAaTUBHOM U COI[ANBHOM NIPAKTHKE,
CIIOCOOHOCTH M YMEHHS aKTHBHO MPOTHBOCTOATH HCOJIOTHH XeMO(hOOHH;

[o3naBareabubie YY/I: Bragers OCHOBaMH METOAOB HAay4yHOIO IIO3HAHUS BELIECTB M
XMUMHYECKUX peakuuii; QopMmynupoBaTh ILeMd ¥ 3aJadd  MCCIEHAOBAaHHS, HCIIOJIb30BATh
MOCTABJICHHBIE U CAMOCTOSITENILHO C(HOPMYJINPOBAaHHBIE BOIPOCHI B KauecTBE HHCTPYMEHTa
MO3HAHUS ¥ OCHOBBI /U (POPMHUPOBAHUS THIIOTE3HI 110 MTPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX
CYXK/I€HUH; BlIaleTh HaBbIKAMU CaMOCTOSTENILHOTO IUIAHUPOBAHUSA M IPOBEICHUS yUYCHUYECKUX
9KCIIEPIMEHTOB, COBEPIICHCTBOBATh YMEHHs HAONOAATh 3a XOIOM MPOIEcca, CaMOCTOSATEIBHO
MIPOTHO3MPOBATh €r0 pe3ysbTaT, (OPMyIUpOBaTh OOOOIIEHHS M BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yIbTAaTOB HCCIEIOBAHMS, COCTABIATH OOOCHOBAHHBIM OTYET O MPOJACTaHHOI
pabote; mpHOOpEeTaTh OIBIT YYEHHUYECKOH HCCIEeNOBAaTENLCKOH M TPOEKTHOH NESTENbHOCTH,
MPOSIBIIATh  CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITENBHOMY ITOWCKY METOJIOB PEIICHUS
MIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3In4YHbIX METOA0B IT03HAHUS;

KommynukaTtuBHble YY/I 3a1aBaTh BONPOCHI MO CYLIECTBY 00CYK/IaeMOi TeMbI B X0JI¢ AUAJIOra
l/I/I/I.]'ll/I JAVCKYCCHUH, BBICKA3bIBaTh HIECH, q)OpMy.]'ll/IpOBaTb CBOU TMPCHJIONKECHHUA OTHOCUTCIBHO
BBIMOJTHEHUSI IPEUTOKEHHOM 3a1a91

Peryastuuble YY /| caMOCTOSATENEHO INIAHUPOBATh U OCYIIECTBISITH CBOIO IIO3HABATENHHYIO
JIeITeNTbHOCTD, OIpenesst e€ IeNd M 3ajadd, KOHTPOJIHMPOBATh M MO Mepe HEeOoOXOIMMOCTH
KOPPEKTHPOBAaTh Mpe/UlaraéMblii aJrOpUTM JAEHCTBHI TpH  BBINONHEHHH YYeOHBIX W
MCCIIeIOBATENbCKHUX 33/1au, BbIOMpaTh Haubosee 3pdeKTUBHBIA crIoco0 MX pelIeHHs] ¢ yu&ToM



https://resh.edu.ru/subject/lesson/5581/
https://resh.edu.ru/subject/lesson/5581/
https://resh.edu.ru/subject/lesson/5911/
https://resh.edu.ru/subject/lesson/5911/
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IIOJIYYCHHS HOBBIX 3HAHUM O BEMIECTBAX U XHUMHYECKHUX peaKmuAX;

CojaepikaHue y4eOHOI0 npeaMera 1

1 Crpoenue BemiecTBa XuUMHUYecKas CBA3b BHIBI XUMHYECKOH CBs3U
(koBaJIeHTHasl HEMOJApHAsT W TOJApHAs, WOHHAs, METAINYecKas)
MexaHU3MEI 00pa30BaHMs KOBAJIEHTHON XUMHYECKOI1 CBSI3M (OOMEHHBIH 1
JOHOPHO-AKIETITOPHBII) Bopoponnas CBSI3b BanenTtHocTh
OnexrpooTpunarensHocTs CreneHb oOkuciaeHUs LoHBI: KaTUOHBI H
AQHHUOHBI

BemectBa MoOIEKyISIpHOTO U HEMONEKYISIPHOTO CTPOEHHS 3aKOH
MOCTOSIHCTBA COCTaBa BeIlecTBA THIMBI KPUCTAJUTMUECKUX DPEMIETOK U
CBOICTBA BEILECTB

Ilonarue o nucnepcHsIX cucreMax VICTHHHBIE U KOJUIOUAHBIE PACTBOPBI
MaccoBas 105 BelecTBa B pacTBOpe
Knaccudukanuss ~ HEOpPraHMYECKHX  COCOUHEHUI
HEOpraHu4eckux BemiecTB I'eHeTnyeckass CBs3b
BEIIECTB, IPUHAJICKAIINX K PA3IHIHBIM KIIacCaM

Homenxknarypa
HEOPraHU4eCKUX

PackppiBaTh cMBICT =~ M3y4yaeMbIX  IOHATHI
(BBIIEIAITE WX XapakTEepHBIE IPH- 3HAKH) H
IIPUMEHATH 9TU IOHATHS IPH OIIMCAaHUU COCTaBa U
CTPOCHUSI BEIIECTB, s OOBSICHEHHS OTIEIBHBIX

(axroB

U SBJICHUN

Onpenensith BH/IBI XUMHUYCCKOMN CBSI3U
(KOBaJICHTHOH, HOHHOM, METaJNINYECKOMH,
BOJIOPOJIHOM) B COCTUHEHMSIX; THI
KpUCTAJUINYECKOU peméTku KOHKPETHOTO
BEIlECTBA

OHpeI[eJ'IHTB BAJICHTHOCTb U CTCIICHb OKHCJICHUSA
XUMHUYCCKHUX JJICMCHTOB B COCAMHCHHUAX
Pas3In4HOTro CoCTaBa

HpOBOI[I/ITB BBIYHUCJICHUA C HMCIOJb30BAHUCM
IIOHATHA «MacCCOBas O0JIA 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/

HNuauBUHAyaIbHBIE POEKTHI
XuMHUsl BOKPYT Hac.

Tema 6.3.
XumMuuyeckue
peakuuu

JIMYHOCTHBIE Pe3yJIbTAThI: COOJIOJCHMS INPaBHJ 0E30MacHOTO OOpamieHHs C BEIeCTBAMH B
OBITY, TIOBCEJHEBHOM JXH3HU U B TPYJOBOH NEATEIBHOCTH; TOTOBHOCTH K OCO3HAaHHOMY BEIOOpPY
WHIUBUIYaJbHOW TpaeKTOpHH oOpa3oBaHus, Oyaymield mpodecchu W peatn3anii cOOCTBEHHBIX
KU3HEHHBIX IUIAHOB C yYETOM JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHMHH, HHTEPECOB H
MOTpEOHOCTEH 00IIIeCTBA;

[o3naBartenabHbie YY/: CTpouTh JOTHYECKHE pacCyXIeHHs (MHIYKTHBHEIC, ICAYKTHBHEIE, IO
aHaJIOTMH), BBIABJIATh 3aKOHOMEPHOCTU U IIPOTUBOPEUUS B pacCMaTpUBAaeMbIX SIBJICHHUSAX,
(OopMyJIMpPOBaTh BBIBOJBI M 3aKJIIOYEHHS; NPUMEHATh B NPOLIECCE MO3HAHUS HCIOJIb3yeMble B
XMMHH CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, NMPeoOpa3oBBIBATE MOJICIbHBIE NPEACTaBICHUS —
XMMHYECKUH 3HaK (CHMBOII) 3JI€MEHTa, XUMHUYecKas (opMyJia, ypaBHEHHE XUMHYECKOH peakiuuu
NPU PEIICHNN YYeOHBIX ITO3HABAaTENbHBIX M TPAaKTHYECKWX 3aj1ad, IPHMEHSATh HA3BaHHbBIC
MOJICTTEHBIE NIPEACTABICHNS AN BBIABICHHUS XapaKTEPHBIX NPHU3HAKOB M3yYaeMBIX BEIIECTB H
XUMHUECKUX pEeaKIHii;

KommynunkatuBHble YVY/I: BbICTynmaTh ¢ Mpe3eHTalMel pe3ysbTaToB IO3HABATEIbHOU
JeATeTbHOCTH, TIOJIyIEHHBIX CAMOCTOSTENIFHO MM COBMECTHO CO CBEPCTHUKAMH ITPU BHIIOTHEHUH
XMMHYECKOTO AKCIIEPUMEHTa, MPaKTHUECKOH paboThl MO HCCIEJOBAaHHIO CBOWCTB H3y4aeMbIX
BEILIECTB, peAN3alid Yy4eOHOro NpoeKkTa U (GOpMyJIHpPOBaTH BBHIBOABI MO pe3yJbTaTam
NPOBEAEHHBIX HCCIEIOBaHMH MyTEM COIJIACOBAaHMSA MHO3ULMHA B XoAe 0OCYXAEeHUs M oOMeHa
MHCHUSIMHA

PeryasituBuble YVY/I: oCylIecTBIATh CAMOKOHTPOJb CBOEH JEATENbHOCTH Ha OCHOBE
caMOaHaJIM3a M CaMOOLICHKH

Copnep:xanue yuedGHOro MaTepuaia 7

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

1. XuMHYecKasi peakums. 3
Knaccudukanusi  XMMHYECKHX  peakuuMil B HEOPraHWYecKOi

OOBACHATH 3aBUCHMOCTH CKOPOCTH XUMHYECKOM
peaKIuu OT Pa3TIuYHBIX (HAaKTOPOB

esson/4938/



https://resh.edu.ru/subject/lesson/6479/
https://resh.edu.ru/subject/lesson/6479/
https://resh.edu.ru/subject/lesson/6332/
https://resh.edu.ru/subject/lesson/6332/
https://resh.edu.ru/subject/lesson/5911/
https://resh.edu.ru/subject/lesson/5911/
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OpPraHMYecKOd XHMMHMH 3aKOH COXPaHEHHs MacChl BEIIECTB; 3aKOH
COXPAHEHUsI U MIPEBPAIIEHHUs SHEPTUH IIPH XUMUYECKHUX PEaKLUsIX
CkopocTh peakuun, e€ 3aBHCHMOCTH OT pa3JIMYHBIX (aKTOpOB
OO6paTtumble peakiuu XuMHIecKoe paBHOBecHe DakTophl, BIUSIONINE HA
cocTosiHUe XuMuueckoro paBHosecus IIpunnun Jle Ilarense
OnexTpommTrieckas guccormanysi CibHBIE W Cla0ble 3JIeKTPOJIHTHI
Cpella BOJHBIX PacTBOPOB BEILECTB: KHUCIas, HEHUTpallbHas, LIEIOYHAS
Tlonsitne o BomopoxHoM mokasatene (pH) pactBopa. Peakmum moHHOTO
obmeHa I'uapoan3 opraHMYecKiX U HEOPTaHUUECKUX BEIECTB.
OKHCINTEeILHO-BOCCTAHOBHTEIbHbIe  peakuun  Ilonstue 00
3NIEKTPOJIU3€E PACIIaBOB M PacTBOPOB cojeil. IIpuMenenne snekTponmsa.
JdemMoncTpanuun

MOJIENN KPUCTAIUIMYECKUX PEIIETOK; Pa3IoKeHNe epPOKCHIa BOAOPOaa
B IIPUCYTCTBUM KaTaau3aTropa

IIpakTHyeckne 3aHsATHS 2

IIpaktuueckas pabora 6. BimsHue pasnuyHbIX (HaKTOPOB Ha CKOPOCTH
XAMHUYECKOH peakiuu. BpluMciaeHHs: pacdeTsl ¢ HCMOIB30BAaHUEM
HOHATHSI «MaccoBasi JOJNS PAacCTBOPEHHOIO BEIIECTBA»; PAacuEThl IO
YPaBHEHMSIM XHMHYECKHX pEaKIUi, B TOM 4HCIE TEPMOXHMHIECKHE
pacyETsl

JlaGopaTopHble 3aHATHS 2

JlaboparopHass paGota 1. IlpoBemeHue peakiuii HOHHOTO OOMCHA;
OIpEe/IeNieHHE CPeIbl PACTBOPOB BELIECTB C MOMOIIBIO YHHBEPCAIHHOTO

OmnpenensaTh XapakTep CMEIIEHUS XUMHUYECKOTo
paBHOBeCHS] B 3aBHCUMOCTH OT BHEIIHETro
Bo3zaeiicTBus (mpuHiun Jle Llatense)
CoCTaBIATh YPaBHEHHS PEAKIUH Pa3IUIHBIX
TUIIOB; TMOJNHBIE W COKpamIéHHbIE HOHHBIE
YpaBHEHHSI PEaKIMH, YYUTHIBas YCIOBHS, IpPU
KOTOPBIX 3TH PEaKIUH YT 10 KOHIA
IToaTBepkaaTh CyIIECTBOBAaHWE T'€HETHUECKOH
CBSI3H MEXJy HEOPraHWYECKHMH BEIECTBAMH C
MOMOIIBIO ypaBHeHuit COOTBETCTBYIOLIUX
XUMHUECKUX PEAKIINH

ITpoBoauTs, HabIo1aTh u OIUCHIBATh
XUMHYECKHH SKCIIEPUMEHT: IO OIpEeTIeHHIO
Cpenbl BOJHBIX PAacTBOPOB BEUIECTB, BHISBICHHIO
YCIIOBHH IIPOTEKaHUs PeaKkluii HOHHOTO OOMeHa,
W3Y4YEHHUIO BIMSHHS DPa3INYHBIX (DAKTOPOB Ha
ckopocTh  peakuuii  CrnemoBarh — IpaBUiIaM
10JIb30BaHUS XUMHUUECKOHN ocy 101 u
nabopaTopHBIM 000pYIOBAaHHEM

IpencraBnsaTs Ppe3yJIbTaThI XHMHYECKOTO
SKCIIEpIMEHTa B (OpME 3aliCH ypaBHEHUH
COOTBETCTBYIOIINX PEaKIMH U JAeNaTh BHIBOABI HA
UX OCHOBE

[lpoBomWTh  BBMHCICHWS IO  ypaBHEHUSIM

UHJUKaTOpa 1
XUMHMYECKUX  peakuuif, B  TOM  4ucie
TePMOXUMHYECKHE PACUETHI
Pa3nen 7. Heoprannueckasi Xumusi 3
Tema 7.1. JInyHOCTHBIE Pe3yJbTaThI: CIIOCOOHOCTH MMOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHHS, JTIOTUKY
HeMmertanibl W apryMeHTBl JPYTHX NpU aHaNIW3e pPa3IMYHbIX BUJOB y4eOHOH NEATEeIbHOCTH; IEHHOCTHOTO

OTHOILLICHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIEAMI0 OTEYECTBEHHOH XMMHUM; T'OTOBHOCTU
OLIEHUBATh CBOE MOBE/ICHHUE U MOCTYNKHU CBOMX TOBAPHIIEH ¢ MO3ULMI HPAaBCTBEHHBIX U IIPABOBBIX
HOPM U OCO3HAHHE IOCIEACTBHI ATUX MOCTYNKOB; IIOHUMaHHUS CIEM(PUKA XUMUH KaK HayKH,
oco3HaHMs e pomd B (POPMHPOBAHUM PANMOHATEHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUH
I[EJIOCTHOTO TPEJCTaBICHUsI 00 OKPY)KAalomIeM MHpe Kak O €IUHCTBE IIPUPOJBI M UeIOBEKa, B
MO3HAHWUH TIPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHWH MpoONeM COXpaHEeHUs IPHPOIHOTO
paBHOBecHs

IHo3naBarteabHble Y'Y /I: UCTIOIb30BaTh IPU OCBOCHUM 3HAHUH NPUEMBI JIOTHUECKOTO MBIIIJICHUS
BBIJICTISITh XapaKTepHble MPU3HAKH MOHATUM M yCTaHABIMBaTh UX B3aMMOCBA3b, HCIIOIB30BATh
COOTBETCTBYIOLIME TOHATHS /Ul OOBSCHEHHS] OTHCNbHBIX ()AKTOB W SIBICHUIA; BBIOMpPAThH
OCHOBAaHHUSI M KPUTEPHH JUTS KIACCU(HKAIMU BEIIECTB U XMMHUUYECKUX PEaKIHUii; ycTaHaBIMBATh
MIPUYUHHO-CIIEACTBEHHBIE CBA3N MEKTY N3yIaeMbIMH SIBICHUSIMH;

KommyHnunkaTusHsble Y'Y/ 3a1aBaTh BOIPOCH! 110 CYIIECTBY 00CYKIaeMOM TEMBI B XOJI€ JHAJIOTa
W/MIM JWUCKYCCHH, BBICKAa3bIBaTh HAEH, (OPMYIHPOBATH CBOM IPEHJIOKCHUS OTHOCHTEIHHO
BBIOTHEHUSI IPEJUTOKEHHOM 3a/1a9
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PeryasituBabie YYJI caMOCTOATENBHO IUIAHUPOBaTh M OCYLIECTBIATH CBOIO I1O3HABATEIbHYIO
JIeATENbHOCTD, OMpeneNsist e€ MeNd M 3aJaud, KOHTPOJIMPOBaTh U IO Mepe HEOOXOAUMOCTH
KOPPEKTHPOBaTh MpeJularaeMblii  aqroput™M AeHCTBUH MpH  BBIMONHEHHM YYeOHBIX H
HCCIIEI0BATEIbCKUX 3aad, BbIOMpaTh Hauboiee 3(GPEKTHBHBII CMOCO0 UX peUIeHHs C YIETOM
TIOJTyYeHUs] HOBBIX 3HAHHUH O BEIIECTBAX U XMMHUECKUX PEaKIisX;

Coaep:xanue yueOHOI0 npeaMera 3

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

1 Hemeramnsr Ilonmoxxenue nemeramwoB B Ilepuonndeckoit cucreme 1
xuMudeckux snemMeHtoB /I M1 MeHzaeneeBa M OCOOCHHOCTH CTPOCHUS
aToMoB Dusnueckne CBOWCTBA HEMETAIOB AJUIOTPOIHS HE- METaIoB
(Ha mpumepe Kuciopoda, cepbl, (ochopa u yriepoma) Xumuueckue
CBOWCTBA Ba)KHEHIIIMX HE- METAJUIOB (TaJIOT€HOB, Cephl, a30Ta, docdopa,
yTIIepo/ia ¥ KpEMHHS) ¥ HX COSTUHEHUH (OKCHIOB, KHUCIOPOICOIepIKaIIHX
KHCJIOT,  BOJOPOAHBIX  coexuHeHmil). IlpuMeHeHWe  BakHEHIINX
HEMETAJUIOB ¥ UX COCIMHEHHUI

IIpakTHyeckne 3aHsATHS 2

IIpakTuueckoe 3ansatue 7. Pernienue skcreprMeHTANbHBIX 3a/1a4 10 TEME
«Hemeramney; pacu€Tel Macchl BemlecTBA WM 00bEMA Tra3oB IO
M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WU OO0BEMY OIHOrO U3
YYaCTBYIOIIUX B PEAKIHU BEIIECTB; PacUEThl Macchl (00bEMa, KOJIMYeCTBa
BEILECTBA) IPOAYKTOB PEaKIUy, €CJIU OJHO U3 BEILECTB UMEET IPUMECH

PackppIBaTh  CMBICT ~ W3y4aeMbIX  IOHSTHH
(BBLEETATh MX XapakTepHblC MPH3HAKU) U
MPUMEHSTH 3TU MOHATHS P OMHMCAHUU COCTaBa U
CTPOCHUSI BEILECTB, AJIsI OOBSICHEHUS OTACIBHBIX
(hakTOB U ABICHUI

OObscHAT,  oOmue  3aKOHOMEPHOCTH B
N3MEHEHUH CBOWCTB HEMETAJLIOB

U MX COCJMHEHUH ¢ y4ETOM CTPOCHHMS UX aTOMOB
n nojoxeHus B Ilepuommueckoil cucreme
xumuuecknx snemenToB /| I Menneneesa
XapakTepu3oBaTh (ommchHIBaTH) obmue
XHUMHYECKHE  CBOWCTBA  HEMETAIOB,  HX
BOXHEMIINX COEQUHEHUHM, TOATBEPXKIask 3TO
ornucaHue npUMepamMu ypaBHEHHUI
COOTBETCTBYIOIINX XUMUYECKHUX PEaKIUi
XapakTepu3oBaTh BIMSHHE HEMETAUIOB U HX
COCIMHEHHI Ha KHUBBIE OPTAaHW3MBI, OIHCHIBAThH

MIPUMCHECHUEC B Ppa3InYHbIX 00acTsx
HpaKTH‘iCCKOﬁ JCATCIIBHOCTH YCIIOBCKaA
PaCKprBaTL CYIIHOCTH OKHCJIMTCIIBHO-

BOCCTQHOBHTEIBHBIX ~ PEAKIHH  IOCPEACTBOM
COCTaBJICHHSI  DIEKTPOHHOTO  0ajaHca  ITHX
peaxuuit

IMpoBomuTh peakiumy, MOATBEP)KAAIOIIHE
XapakTepHble CBOICTBA HM3Yy4aeMBIX BELIECTB;
pacro3HaBaTb ~ ONBITHBIM  NyTEM  aHHWOHBI,
MPUCYTCTBYIOIINE B BOTHBIX PAaCTBOPax
HalmfonaTe ¥ ONHCHIBATH JEMOHCTPAI[OHHBIE
OTIBITHI; TPOBOAUTH M ONHCHIBATH XMMHUYECKUH
9KCIIEpUMEHT (J1abopaTopHBIE W MPaKTHUECKHE
paboThI)

npe}lCTaBﬂﬂTb PE3yJIbTaThl XHUMHYECKOIo
JKCcriepuMeHTa B (opMe 3aluCH  ypaBHEHUH
COOTBETCTBYIOLMX PEAKLUHN U J€J1aTh BbIBOABI HA
UX OCHOBE

CrenoBaTh IpaBHIIaM MONTB30BAHHUS XUMUIECKOH
MOCYIOH 1 Tab0opaTOpHBIM 000pyJOBaHUEM
[IpoBOMUTh  BBMHCICHUS 1O  ypaBHEHUSIM

esson/5939/
https://resh.edu.ru/subject/|
esson/5913/



https://resh.edu.ru/subject/lesson/5939/
https://resh.edu.ru/subject/lesson/5939/
https://resh.edu.ru/subject/lesson/5913/
https://resh.edu.ru/subject/lesson/5913/
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XUMHUECKUX PEAKLINH

CaMOCTOSITENbHO TIAHUPOBATh M OCYIIECTBIATH
CBOIO M03HABATEIbHYIO JIEATENTBHOCTD;
NPUHUMATh AaKTUBHOE Y4YacTHE B TIPYMIOBOI
yueOHOI AesTeNbHOCTH

NHauBHayaIbHBIE POEKTHI

M3ydenne kauecTBa MUTHEBOM BOJBI B HACCIEHHOM ITyHKTE.

OxpaHa OKpyXaromed cpeapl OT  XHMHYECKOTO  3arps3HCHHS.
KonndecTBeHHBIC XapaKTEPUCTHKH 3arPA3HEHUS OKPYKAIOIIEH cpelbl.
PactBopsl Bokpyr Hac. Tumsl pacTBOpoB.

Bopa kak peareHT u cpepa A7 XUMHUYECKOT0 Tpolecca.

YcTpaneHue )KeCTKOCTH BOJBI Ha IPOMBIIUICHHBIX MPEANIPHUITHAX.
HccnenoBanne MeTasios.

VccnenoBanue CBOMCTB MIETOKa.

Tema 7.2. MeTa/Libl

JIM4HOCTHBIE Pe3yabTAThI: CIIOCOOHOCTH MOHUMATh W IIPUHUMATh MOTHBBI, HAMEPEHUS,
JIOTHKY W apryMEHTHI OPYTUX IPU aHAJW3€ PA3IMYHBIX BHAOB y4eOHOH AEATENBHOCTH;
LEHHOCTHOTO OTHOIIEHHS K HCTOPUYECKOMY M HAYYHOMY HACIEIUIO OTEUYECTBEHHOM
XUMHH; TOTOBHOCTH OLIEHUBATh CBOE TIOBEICHHE U IOCTYIIKH CBOMX TOBAPHUIIIEH C TO3UIHN
HPaBCTBEHHBIX M TMPAaBOBBIX HOPM M OCO3HAaHHE TIOCIEICTBHHA 3THUX IIOCTYIKOB;
NOHMMAaHUs CHeUM(UKH XHMHH KaK HayKH, OCO3HaHWs e€ poyu B GOpMHUPOBAHHU
palOHANBFHOTO HAayYHOTO MBIIUICHHS, CO3JAaHWH IIEIOCTHOTO IPEACTaBICHHS 00
OKpY’KaloIlleM MHpEe KaK O €AMHCTBE NPUPOIbI U YEJIOBEKa, B IO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEH U PEIICHNH IPOOIIeM COXpaHSHUs IPUPOIHOTO PABHOBECHUS
Ilo3naBaTeabnbie YY/I: UCnonb30BaTh NP OCBOCHUU 3HAHUHM MPUEMBI JIOTMUYECKOTO
MBIIUICHUS — BBIICIATh XapakTepHbIC MPHU3HAKKA IOHATHH W yCTAaHABIMBATH WX
B3aUMOCBS3b, HCIIOJB30BaTh COOTBETCTBYIOIINE TOHATHS Ui OOBSCHEHHUS OTAEIBHBIX
(hakTOB W SBICHHH; BBIOMPATh OCHOBAHHSA W KPUTEPUH LT KIAacCH(PHUKALUHN BEIIECTB U
XUMHYECKAX PEaKIHif; yCTaHABIWBaTh INPHUYHMHHO-CIECACTBEHHBIE CBS3H  MEXIY
W3Yy4YaeMbIMH SIBJICHUSMU;

KommynnkaTuBHble Y'Y ]| 3a1aBaTh BOMPOCHI MO CYHIECTBY 00CYKIAeMOi TEMbI B X0J1€
JManora W/WIN JMCKYCCHH, BBICKa3bIBaTh HIEH, (HOPMYJIHMPOBAaTh CBOM IPEIIOKEHHS
OTHOCUTEJIBHO BBINOJHEHUS NIPEUI0KECHHON 3a1a4n

PeryasituBuble YYJl caMOCTOATENbHO IUIAHUPOBAaThH M OCYIIECTBIATH  CBOIO
MIO3HABATENBHYIO IEATENBHOCTD, OIPEIEIsis €€ IeTH U 3a1a4l, KOHTPOJIUPOBATH U IO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH IpeIaraeMblii alrTOPUTM JISHCTBUI IPU BBITOJIHEHUH
Y4eOHBIX U HCCIIEIOBATENLCKUX 3a/1a4, BEIOMpaTh Hambojee >(h(EKTHBHBIA CIIOCOO HX
peleHus ¢ yuéToM MOTy4eHHs HOBBIX 3HaHUM O BElleCTBaX U XUMUYECKUX PEaKIUsX;

CojaepikaHue yueOHOT0 npeaMeTa 4

Meramiel [Tonoxxenne metamios B [leproauueckoil cuCTeMe XUMUYECKUX 1
anmemeHToB JI 11 MenneneeBa OCOOGHHOCTH CTPOSHHS DIEKTPOHHBIX
obonoyek aToMoB MeTanioB OOmue (hU3NYECKHe CBOWCTBA METAILIOB
CIutaBbl METIIOB DJIEKTPOXUMHYECKUHN Psiji HANPSDKCHUH METAJLIOB

PackpriBaThb ~ CMBICI ~ HM3y4aeMbIX  MOHATHH
(BBIIEMATh WX XapakTepHBIE NPHU3HAKH) H
MPUMEHSTH TH IIOHATHS TP OIMCAHUN COCTaBa U
CTPOCHUSI BEIIECTB, ISl OOBSICHEHHS] OTASIBHBIX

https://resh.edu.ru/subject/I
esson/3479/
https://resh.edu.ru/subject/|
esson/5814/



https://resh.edu.ru/subject/lesson/3479/
https://resh.edu.ru/subject/lesson/3479/
https://resh.edu.ru/subject/lesson/5814/
https://resh.edu.ru/subject/lesson/5814/
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XuMHu4yecKkre CBOWCTBA BAXKHEHIINX METAJUIOB (HATPHUH, KAJIUH, KaJIbLUUH,
MAarHui, aTlOMUHHUH, IIUHK, XPOM, JKEJIe30, Me/lb) U UX COCIHUHEHUI
O6ume crnocoOel momydeHHs MetawioB Metamtyprus Kopposus
MeTaioB. CrocoObl 3amuTel 0T Koppo3uu. IlpuMmeHeHne MeTauioB B
OBITY ¥ TEXHUKE

JemoHcTpanuu

00pa3nbl HEMETAJUIOB; B3aUMOJCHCTBHE MEIH C a30THOM KHCIIOTOM
Pa3IMYHON KOHIICHTPAIUH; KOJUICKIHS «MeTaJlTbl ¥ CILIaBBI»)

IMpakTHyeckune 3aHsITHS 1

IIpakTrueckoe 3aHsATHE 8. PerieHne 3KCIepUMEHTANBHBIX 331a4 110 TeMe
«Metamney. BpramcneHus: pacu€tsl Macchl (00bEéMa, KOJIMYECTBA
BEIIECTBA) NPOAYKTA PEaKIWH, €CIM OIHO M3 BEIIECTB IaHO B BHUJE
pacTBopa ¢ onpeAenEHHON MaccoBOH J10J1eH pacTBOPEHHOIO BEIIECTBA

JlaGopaTopHble padoThl 2

JlaGoparopHas pabota 2. KauecTBeHHBIC peaKMH HA AHWOHBI M KaTHOH
AMMOHHSI; B3aUMOCICTBHE I'MAPOKCHIA ATIOMUHUS C PACTBOPAMHU KUCIIOT
U IIeJI0YeH; KaueCTBEHHBIC PEaKIMU Ha KATHOHBI METAJIOB

(haxToB U siBICHUIT

OOBACHATH obmue 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB 3JIEMEHTOB — METAJIIIOB U UX
COEIMHEHUH C y4€TOM CTPOEHHMsI UX aTOMOB M
nonoxeHuss B Ilepuommueckoit  cucreme
xuMmudeckux aemeHToB [ 11 Menneneesa
XapakTepu3oBaTh (omuCHIBaTH) obrue
XHUMHUYECKUE CBOIMCTBA METAJUIOB, HX BAKHEHIIINX
COeIMHEHMH, TOXATBEpXkJIas 3TO  OIMCAHHUE
IpUMepaMH  ypPaBHEHUH  COOTBETCTBYIOLIMX
XMMHYECKHX PEeaKluii; MpUMEeHEeHHEe METaIoB B
Pa3IHYHBIX 00ACTAX, a TAKXKE HCTIOIB30BaHUE HX
JUIL  CO3J]aHHMS COBPEMEHHBIX MaTepuagoB U
TEXHOJIOTHH

PackpeiBaTh CYIIHOCTb OKHCITHTEIIBHO-
BOCCTQHOBHUTEJIBHBIX ~ PEaKUUH  IOCPEACTBOM
COCTaBJICHHSI  DJIEKTPOHHOTO  OajaHca  ATHX
peaxuuit

IMpoBoauts peakimuy, MIOATBEP>K A0
XapaKTepHbIe CBONCTBA H3yJYaeMbIX BEIIECTB;
pacro3HaBaTh OMBITHBIM ITyTEM HOHBI METAIIIOB,
MPUCYTCTBYIOIINE

B BOJHBIX pacTBOpax

HabmonaTe M ONMCHIBaTH JEMOHCTPAI[MOHHBIC
OIIBITHI, NPOBOAUTH M ONHUCHIBATH XMUMHYECCKHH
9KCIIEpUMEHT (J1abopaTopHble W TPaKTHYECKHE
paboThr) [pencraBnsaTs pe3yabTaThl
XHUMHYECKOTO JKCIIEpUMEHTa B (hopMe 3aIHch
YpaBHEHUI COOTBETCTBYIOIINX pEaKIUi U JenaTh
BBIBOJIBI HA X OCHOBE

CrenoBaTh NpaBHIaM IMOJTB30BaHHUS XUMHUYECKOM
MOCYTOW 1 JTa0OPAaTOPHBIM 000PYIOBaHUEM
[IpoBOIWTh  BBIYMCICHUS IO  ypaBHEHUSIM
XUMHUYECKUX peaKkiuil

CaMOCTOSTENbHO TUIAHUPOBATh M OCYIIECTBIISTH
CBOIO MT03HABATEIBHYIO JIeSITeTBHOCTD;
NPUHAMATh aKTUBHOE Y4YacTHE B TPYIIIOBOI
y4eOHOM AeATSIBHOCTH

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/|
esson/3514/

Paznen 8. Xumus u JKu3HL 1

Tema 8.1 Xumusa u
JKU3Hb

JINYHOCTHBIE Pe3yJIbTAThI: aKTUBHOT'O HENPUATHS AEHCTBUM, NPHUHOCALINX Bpel OKpY’KaroleH
MIPUPOJHON cpefe, YMEHHS IPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTHYECKHE ITOCIEACTBHS
MpeANPUHAMACMBIX JEHCTBUI ¥ TIPENOTBpAIATh HX; HAIWYUS Pa3BUTOTO HKOJIOTHIECKOTO
MBIIUICHNS, JKOJOTUUECKON KyJBTYpHI, OIBITA JESTEILHOCTH 3KOJIOTHYECKOH HaNpaBIeHHOCTH,
YMEHHS pYKOBOJICTBOBAaTHCS IMH B II03HABAaTEIbHOH, KOMMYHHKAaTHBHOM M COIHAIBHOM IPAKTHKE,



https://resh.edu.ru/subject/lesson/3534/
https://resh.edu.ru/subject/lesson/3534/
https://resh.edu.ru/subject/lesson/3493/
https://resh.edu.ru/subject/lesson/3493/
https://resh.edu.ru/subject/lesson/4961/
https://resh.edu.ru/subject/lesson/4961/
https://resh.edu.ru/subject/lesson/3514/
https://resh.edu.ru/subject/lesson/3514/
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CIOCOOHOCTH U YMEHHSI aKTHBHO TIPOTHBOCTOSITH HJCOJIOTUH XeMO(oOuu;

Ilo3naBatenbHble YVY/I: BiafeTb OCHOBaMHM METOJOB HAy4YHOTO TIO3HAHHS BEIIECTB H
XUMHYECKUX peakuuit; QopMynupoBath I[end ¥ 3agadd  HCCICHAOBAHHS, HCIONIB30BaTh
MOCTaBJICHHBIE U CAMOCTOATENFHO C(HOPMYJIUPOBAHHBIE BOIPOCH B KadeCTBE HHCTPYMEHTa
MIO3HAHUS ¥ OCHOBHI U1 ()OPMHUPOBAHUS THUIIOTE3HI 110 IPOBEPKE MPABHIEHOCTH BBICKA3bIBAEMBIX
Cy’KJI€HUH; BIIaleTh HABBIKAMU CaMOCTOSATEIBHOIO IUIAHUPOBAHUS U IPOBEACHHS YUCHUUECKUX
9KCIIEPIMEHTOB, COBEPIICHCTBOBATh YMEHUs HaOJIIOAATh 3a XOZOM Mpolecca, CaMOCTOSATEIBHO
MIPOTHO3WPOBATh €ro pe3ysbTaT, (OPMYIUpOBaTh OOOOMIEHHWS ¥ BBIBOJBI OTHOCHTEIIHHO
JIOCTOBEPHOCTH PE3YJIBTATOB HCCIEAOBAHUS, COCTABIATH OOOCHOBAHHBIM OTYET O MPOJETaHHOU
pabote; mpuOOpeTaTh OMBIT YYCHHMYECKOW HCCIICAOBATEIICKONH M IMPOSKTHOW JESTEIbHOCTH,
MPOSIBIIATE  CLIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOIOB pEIICHHS
MPAKTUYECKHX 3a/1a4, IPIMEHEHUIO Pa3INYHBIX METOAOB ITO3HAHUS;

KommyHnukaTuBHble Y'Y/l 3a1aBaTh BOIPOCHI [0 CYLIECTBY 00CYKAaeMOI TEMBI B X0JI€ IUaJOora
W/WIM JWCKYCCHH, BBICKAa3bIBaTh HAEH, (OPMYJIMPOBATH CBOM IPEMJIOKEHUS OTHOCHTEIHHO
BBINOJHEHUS NIPEUI0KCHHON 3a1a4n

PeryasituBnubie YY/I caMOCTOSTENBHO TUIAHUPOBATh M OCYLIECTBIATH CBOIO ITO3HABATEILHYIO
JIeITeNIbHOCTh, Olpenesist e€ IeNd M 3ajadd, KOHTPOJIHMPOBAaTh M MO Mepe HEeoOXOAMMOCTH
KOPPEKTHPOBAaTh NpeAiaraeéMblii  alrOpUTM JACHCTBUI TpH  BBHIIOJHEHHMH y4YeOHBIX U
HCCIIeIOBATENBCKUX 3aad, BEIOMpaTh Hanbosee 3(PQEKTUBHBINA CrIOcO0 MX PEUICHUS C YYETOM
MIOJTYYCHUs HOBBIX 3HAHUH O BEIIECTBAX U XUMHUYECKUX PEAKIIIIX;

Cojaep:xanue yueOHOI0 npeaMera 1

Ponb XxumMuu B 00ecied4eHHN IKOIOTHYECKOH, SHEPTETHIECKOH 1 ITUIIEBOH
0€30MacHOCTH, Pa3BUTUM MeEAWNMHBI [IOHATHE O HAay4YHBIX MeETOJax
MO3HAHUS BEIIECTB M XUMHUYECKHX PEaKIMil

IIpencraBnenns 00 OOmMMX HAay4YHBIX NPUHLIUIAX [TPOMBIIUICHHOTO
MOJMy4YeHUs] BaKHEWIIMX BemecTB YelmoBeK B MHpPE BEIIECTB H
MaTepHaJIOB: BaKHEHIIINE CTPOUTENHHBIE MaTEPUAIIBI, KOHCTPYKIIOHHEIE
MaTepHaibl, Kpackd, CTEKIIO, KepaMUKa, MaTepPHANbl IS 3JEKTPOHUKH,
HaHOMaTepHabl, OpraHMIECKHe 1 MUHEPAIbHbBIC YI00peHHs

XUMUS ¥ 30pOBbE YENIOBEKa: MpaBHiIa MCHONB30BaHMS JIEKAPCTBEHHBIX
HpernapaToB; IpaBuiia 6€30IacHOr0 HCIIOIb30BAHUS IPETapaToB OBITOBOM
XHMHH B [TOBCEIHEBHOW JKU3HN

PackpeiBaTh ~ poNb  XUMHH B pEIICHUHU
9HEPreTUYECKUX, ChIPHEBBIX M HKOJIOTUYECKUX
npoOJieM YeNIOBEUeCTBa, OIMCHIBATH OCHOBHEIC
HAIPaBJICHUS] Pa3BUTHA XUMHYECKOH HAyKd H
TEXHOJIOTHN

[MpumenaTs npaBmia 6e30MacHOr0 0OpamIeHus ¢
BEIECTBAMH, HCIIOIBb3yEMBIMH B MOBCEIHEBHOM
JKHU3HH, TIPaBUJIa IOBEJICHUS B LIENX COepeKeHHs
3JI0POBbSl M OKpY’Karolled HpPUPOAHON Cpelbl;
MIOHUMAaTh Bpex (OMAacHOCTb) BO3IACHUCTBUS Ha
XKUBbIE OPTraHU3Mbl ONpPENCHEHHBIX BEILECTB,
cMmbica nokaszarens [TIK, noscusaTs Ha npumepax
croco0Bbl yMEHBIIEHHS U MPEJOTBPALICHHS WX
BPEIHOTO BO3/AEHUCTBUS

AHamm3upoBaTh W KPUTHYECKH  OICHUBATH
nHOpMaIMIO, CBS3aHHYI0 C XUMHYECKUMH
npoueccaMu M HUX BIIMIHHUEM Ha COCTOSAHHUC
OKpY>Karollei cpessl

Hcnons3oBaTh [NOJIyYCHHBIC 3HAHUS

U TIpeACTaBIeHHS O cdepax AesATENbHOCTH,
CBSI3aHHBIX C HAayKOH H  COBPEMEHHBIMH
TEXHOJIOTHSAMH, KaK OCHOBY JUII OPHEHTAlUH B
BEIOOpEe cBOeil Oyaymieil mpodeccroHanbHOU

https://resh.edu.ru/subject/I
esson/3504/
https://resh.edu.ru/subject/I
esson/5452/
https://resh.edu.ru/subject/|
€sson/4960/
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NIeATeILHOCTH

[IpuHuMaTe ydacTHe B OOCYXACHUH MpoOIeM
XUMUYECKON M SKOJIOTHYECKON HalpaBiIeHHOCTH,
BBICKA3bIBATh  COOCTBEHHYIO  IO3UIMIO IO
mpoOjeMe W TpejyiaraTb BO3MOXKHBIC TyTH €€
peleHus

HWuanBuayaabHbIe NPOEKTHI
HccnenoBanue 1eKapCTBEHHBIX IPENapaToB 0 XUMHUYECKOMY COCTaBY

JAuddepeHunpoBaHHblii 3a4eT
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3. YCJOBHUSA PEAJIU3AIIMA PABOYEHM ITPOT'PAMMBI
YYEBHOI'O IIPEIMETA

3.1. TpeGoBaHNsi K MUHUMAJBLHOMY MATEPUAIBHO-TEXHHYECKOMY 00ecreYeHHI0
Peanuzanust mporpaMMbl JUCHUIUIMHBI TpeOyeT HalIW4yusl y4eOHOro KaOWMHETa XHMHH.
[Tomemnenne kKaOUHETa JOKHO YIOBJICTBOPATH TpeOoBaHMAM CaHUTAPHO-IIHISMUOIOTHUSCKUX
npaBua U HopMatuBoB (CanlluH 2.4.2 No 178-02 C nu3sMeHEHUSIMU U TIOTIOJTHEHUSIMH OT: 23 UIOJIS,
26 nexabps 2008 r., 29 nexabps 2010 r.)
Peanuzanus nporpamMmbl JUCHUILTUHBI TpeOyeT HAIUUUS yueOHOTro KaOuHeTa « Xumuuy.
1. OGopynoBanue yueOHOro KabuHeTa:
JHocka kitaccHasi, menoBasi-1
Cronsl 1151 yyanuxcst — 15
Cron aisa yuutens — 1
Crynbs — 31
OkpaH -1
2.HaTtypaJjibHble 00pa3ubl
Konnekuust 06pa3ioB: yrieBogopoIHOE ChIpbE, TOPd, MIaCTMACChI, BOJIOKHA.
PeakTuBbl XMMHUYECKHE IO pa3jiesiaM: OpraHuyecKasi XUMHsI, HEOPTraHUYeCKask XUMUs
3. O06bemHbIe cpeacTBa
Mogenb anMasa, 000py10BaHHE XUMUYECKOE
4. MHCTPYKTHBHO-TeXHUYECKAS IOKYMEHTALMS
KommuiexkT nunakrtudyeckux kaprouek no temam: «OBPy», «'maponus», «PYUO», «YrieBogopo sl
MIpeAeIIbHBIE»
KoMIaeKTsI TeCTOBBIX 3aaHuii, B T.4. ¢ moMombio 11K
KomruiekTsl 3ajaHuil 17151 KOHTPOJIBHBIX PadoT
KoMIuIeKThI 3a1aHuil — MHCTPYKITUH IS IPOBEACHHMSI TAO0OPATOPHO-TIPAKTHYECKUX PabOT.
5.Texuuueckue cpeacTBa 00y4eHHA:
MYJIbTUMEANATIPOCKTOP, KOMITBIOTEP

3.2. UudopmanuonHoe odecriedeHne 00yuyeHust

OcHOBHbIE HCTOYHHUKH:
1. T'abpuensn O.C., OctpoymoB N.I'. Xumus: yueOnuk ans 10-11 xnacca. — M., 2020.
2. T'abpuensia O.C., OctpoymoB W.I'. Xumus mis npodeccuii U crnenuanbHOCTEH eCTeCTBEHHO-
HAYYHOT'O IpOoQUIIs: yUeOHHUK JUIS CTYI€HTOB TPO(ECCHOHATIBHBIX 00pa30BaTeIbHBIX OpraHU3aLui,
ocBauBawmux npodeccuu u cnenuaibaocta CI10. — M., 2017
3. T'abpuensn O.C. u ap. Xumus. [Ipaktukym: y4ue6. mocodue ajsi CTyI€HTOB MPOQecCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHU3alliii, OCBauBarONIMX rpodeccuu u cneruaibHoctu CI10. —M., 2017

I[OHOJIHI/[TGJ'[I)HBIC HCTOYHHUKMU:

1. Ta6puensa O.C.u ap. Xumus: mocobue s moarotoBku k EI'D: yuel. mocoOue yisi CTyIEHTOB
npodecCHOHATIBHBIX 00pa30BaTEeIbHBIX OPraHNU3alUi, OCBAaUBAIOIIUX MPO(ECCHH U CIICIIUATIBHOCTH
CIIO. - M., 2017

2. T'abpuensa O.C., JIpicoBa I'.I. Xumus. TecTbl, 3a1aun U ynpakHeHHs: ydeO. mocodue s
CTYJEHTOB TNpPO(eCCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3allii, OCBAUBAIOIIUX MHPOdEeccCHuu U
cnenuansHocta CI1O. — M., 2017

3. Epoxun I0.M., Kopanesa U.b. Xumus mis npodeccuii U CHENUATBLHOCTEH TEXHUYECKOTO H
€CTeCTBEHHO-HAy4YHOro  mnpoduieil:  y4eOHMK s CTYJAEHTOB  NPO(heCcCHOHAIBHBIX
o0pa3oBaTeNbHbIX OpraHu3alHii, ocBauBaromx npodeccuu u cneunanbHoctu CI1O.— M., 2017
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4. Cnanxos C. A., Octpoymos WU.T., Ta6puensu O.C., Jlykpsnoa H.H. Xumus n1a npodeccuii n
CHEUHATBHOCTEH TEXHUYECKOro Mpoduis. DIEKTPOHHOE NPUIOKEHHUE (IJIEKTPOHHOE YydeOHOe
W3JIaHKE) JUISI CTY. YUPEKISHUM cpel. nmpod. oOpa3zoBanus. — M., 2017.

HNuTepHeT-pecypcebl:

1. www. pvg. mk. ru (omummnuana «Ilokopu BopoObeBbI ropbi»).

2. www. hemi. wallst. ru (O6pa3zoBaTenbHbIN CAalT IS MKOJLHUKOB « XHUMHS).
3. www.alhimikov.net (O0pa3oBaTebHBIi CAUT IS INKOJILHUKOB).

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

5. www.enauki.ru (MHTepHET-U3IaHKe AJ1s yuuTenen « EcTecTBeHHbIE HAYKNY).
6. www. lseptember. ru (MeTonnueckas razera «llepBoe ceHTAOP»).

7. www. hvsh. ru (kypHan «XuMus B IITKOJIE»).

8. www.hij.ru (kypHan « X¥UMUS U )KU3HBY ).

9. www.chemistry-chemists.com (3JI€KTPOHHBIH KypHAIT « XUMHKH U XHMHSD)
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4. KOHTPOJIb U OLIEHKA IIVIAHUPYEMBbIX PE3YJIbTATOB OCBOEHUS

YYEBHOI'O IIPE/IMETA

KoHTpoJIb M OlleHKA I[UIAHUPYEMBIX pPE3yJbTaTOB OCBOCHHS Y4YeOHOrO MpeaMera
OCYILIECTBIISICTCST  MPETOAaBaTeieM B TpoIecce TMPOBEICHUS IMPAKTHUYECKUX
1ab0paToOpHBIX PabOT, TECTHPOBAHUS, & TAKXKE BBIOJHEHUS OOYUYAIOUTUMIUCS WHIUBUIYATHHBIX

3alaHUM, IPOEKTOB, UCCIICIOBAHUM.

3aHSITHU U

IIpeaMeTHbIe pe3ybTaThl 00yUeHUsI
(ocBOeHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

®opMbI M MeTO/IbI KOHTPOJISA U
OLIEHKH NMpeAMEeTHBIX pPe3yJabTaTOB

00y4eHust

Ocsoennvie YMeERUA:

6blA6/1AMb  XAaPAKTCPHBIC IIPU3HAKU  ITOHATHUH,
YCTAaHABIIMBATbh UX B3aUMOCBS3b,

UCNnoIb306amb  COOTBETCTBYIOINUE  IIOHATUSA  IIPU
ONMCAHUU COCTaBa, CTPOEHUS U IPEBpAICHUN
OpPraHMYECKUX UM HEOPraHWYEeCKUX COCIMHEHHI;
XUMHYECKYIO CUMBOJIMKY Il  COCTaBJICHHSA
MOJIEKYJSIPHBIX U CTPYKTYpHBIX  (pa3BEpHYTOM,
COKpaIEHHON) (opMysl OpraHMYECKHX BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUI;

usz2omaenuéams MOJEIH MOJIEKYJ] OpraHM4eCKHX
BEIIECTB JUI1 WUIIOCTPALIMM HUX XUMHUYECKOTO H
IIPOCTPAHCTBEHHOTO CTPOCHHS;

VCMaHasIueamao MPUHAIECKHOCTh  M3YUYEHHBIX
OPraHUYEeCKHUX BEILIECTB IO UX COCTABY U CTPOCHUIO K
OIPEICIIEHHOMY KJIaccy/rpymre COEIMHEHU I

(YyriaeBoJopoAbl, KHUCIOPOA- U a30TCOJepKaliue
COETMHEHUS!, BBICOKOMOJIEKYJIIPHBIE COETUHEHUS);
oasamb WM  Ha3BaHHUA IO  CHUCTEMaTHYECKOM
nomenkinarype (IUPAC), a Takxke TpUBOAHUTH
TPUBUAIBHBIE HA3BaHUS OTJIEIbHBIX OPTaHUYECKUX
BELIECTB (aTHIIEH, IIPOIUJIEH, alleTUJIEH,
STUJICHTJIMKOJb, TJIHMLIEPUH, (eHoJ, (opMaibaeru,
aleTAIBJETH], MypaBbUHAs KUCJIOTA, YKCYCHas
KHCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEApUHOBAs KHUCIIOTA,
IJII0K033, (PpyKTO3a, Kpaxmall, HeJI103a, TITUIUH) U
TPUBUAJIbHBIE HA3BAHUS OTAEJIbHBIX HEOPraHUYECKHX
BEIIeCTB (yrapHblii ras, yIJeKHCIbIH ra3, aMMHaKk,
raméHasi U3BeCTh, Heral€Hass U3BECTh, IMThEBAs COJIA,
MUAPUT U JIP;

yemauaenueams TMPUHAICKHOCTh HEOPraHWYEeCKUX
BEUIECTB 110 HUX COCTaBy K  ONPEACIEHHOMY
KJIacCy/TpyIiie COeIMHEHUHN (MpPOCThIE BElIecTBa —
METaJIJIbl U HEMETAJLIbL, OKCHJIbI, OCHOBAHMSI, KUCIIOTHI,
am(oTepHbIe THAPOKCHUIBI, COJIN);

onpeodenams BUJIbI XAMHUUYECKON CBA3H B OPIraHUYECKUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIC);

NpUMEHAMb IOJIOXKEHHUS TEeopun CTPOCHHUSI
oprannvecknx BemectB A. M. bBytnepoBa mis

Tekymuii KOHTPOJIb:

OueHka mnpu pelieHun
KEHUCOB
OueHka mnpu pelieHun
3a1a4

Onenka npu

MpaKTH4eCKON paboThI 1

OueHka mnpu perieHuu

3aaad

Onenka npu
paKkTU4YEeCKOi paboThI 2

OneHka mnpu pelIeHUH
3aj1a4

XUMHNYCCKUX

XUMHNYCCKUX

BBIIIOJIHEHU U

XUMHUYCCKUX

BBIITOJTHEHU U

XUMHUYCCKUX
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OOBSICHEHUSI 3aBHCHMOCTH CBOMCTB BEIIECCTB OT HMX
COCTaBa U CTPOECHHUA; 3aKOH COXPAaHEHUsS MacChl
BCIICCTB;

PAcKpwvléams CMBICI Neproandeckoro 3akona Jl. U.
MenieneeBa u A€MOHCTPUPOBATH €0
CHCTEMAaTHU3UPYIOIIYI0, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (DYHKIINU;

Xapaxkmepuzoeams IEKTPOHHOE CTPOECHUE aTOMOB
XUMUYECKUX AJIEMEHTOB 1—4 mepnoioB
[Teproauueckoil CUCTEMbl XUMHYECKUX IIEMEHTOB /.
. MenneneeBa, HCIIOIb3Ys MOHATHS «S-, P-, d-
3JICKTPOHHBIC OPOUTATINY, «IHEPTETUUECKUE YPOBHHY,;
00bsCHAMb 3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XHMHYECKHX 3JIEMEHTOB M UX COCIUHECHUH 1O
nepuogaM u rpynnam [leproanueckoi cucTemsl
XUMHYECKHX 21eMeHTOB JI. 1. MeHaeneeRa;
Xapaxmepu3o06ams COCTaB, CTPOCHUE, (PU3NUYECKUE U
XUMUYECKHE CBOWMCTBA THUIIMYHBIX MpeACTaBUTEICH
Pa3IMYHBIX KJIACCOB OPTaHMYECKHX BEIIECTB (METaH,
9TaH, JTWICH, TPONWICH, aleTwWieH, Oyramuen-1,3,
MeTmiOyTagueH-1,3, OeH301, METaHod, 3TaHOI,
STUJICHTIIUKOJb, TIULEPUH, (PEHOJ, aleTalbACTU/I,
MypaBbUHAs U YKCYCHAsl KMCIIOTHI, [JIFOK03a, KpaxMmai,
1[EJUTI0JI032, AMUHOYKCYCHAsl KUCJIOTA);
UTLTIOCMPUPOBAMb TEHETUYECKYIO CBSI3b MEXKIY HUMH
YpaBHEHUSIMHU COOTBETCTBYIOIINX XAMUYCCKHUX
peaKuil C UCIOJIb30BAHUEM CTPYKTYPHBIX (HOpMYIT;
Kraccuguyuposamo XUMUYECKUE PEaKIUU TI0
pa3MYHBIM  TpU3HakaM  (YUCITy U COCTaBy
pearupymoomux  BELIECTB, TEIUIOBOMY  3PQeKTy

peakuMM,  M3MEHEHUI0  CTeleHed  OKUCIIEeHUs
DIIEMEHTOB,  OOpaTUMOCTH  pEAaKIUH,  YYaCTHIO
KaTaJln3aropa);

xapaxmepuzosams (onucvliéams) 00IIHE XUMHUSCKHIE
CBOICTBAa HEOPraHMYECKHUX BELIECTB Pa3IMYHbIX
KJIACCOB;

noomeepacoamy CyleCTBOBaHNE F€HETHUECKOM
CBSI3M MEXIY HEOPraHUYECKUMU BEIIECTBAMH C
IIOMOUIbIO YPAaBHEHUI COOTBETCTBYIOLINX
XUMHYECKHUX PEAKLINN;

xapaxkmepu3oéams ~ UCTOYHUKU  YTJIIEBOJOPOJHOTO
ChIpbsi (HE(Th, MPUPOAHBIN Ta3, YroJb), CIIOCOOBI MX
nepepabOTKM M MPAKTUYECKOe  NPUMEHEHHE
MPOIYKTOB MEpepaboTKH;

nPO60OUMb BEIUUCIICHUS 110 XUMHUUECKUM
ypaBHEHUSAM (Macchl, 00BbEMA, KOJTMYECTBA UCXOTHOTO
BELIECTBA UM MPOAYKTA PEAKIIMH 10 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOTHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIMH; «MAcCOBast JOJIs
BEIIECTBA B pacTBOpE», 00bEMHBIX OTHOIIECHUH T'a30B
IIPY XMMHYECKHUX PEAKIMSIX, MAcChl BEIIECTBA WU
00BEMa razoB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,

Onenka npu
MPaKTHYECKOM paboThI 3

Ouenka mnpu pelnieHuu
3a1a4y

OueHka mnpu pelieHun
3ama4y

Ouenka mnpu pelnieHuu
3a1a4y

VYerHbIl onpoc

OueHka mnpu pelieHun
3ama4y

OueHka mnpu pemnieHun
ypaBHEHUN

OrieHuBanue npu
MPaKTHYECKON paboThI 6

OnenuBanue npu
MPaKTUYECKON paboThI 6

OuenuBanue npu

MpaKTU4YEeCKON paboTHI 6

OuenuBanue npu
MpaKTU4YecKor padoTsl 4

BBIIIOJIHCHHU U

XHUMHUYCCKUX

XUMHNYCCKUX

XHUMHUYCCKUX

XUMHNYCCKUX

XUMHNYECKUX

BBIIIOJTHEHUHN

BBIIIOJTHEHUHN

BBIITOJTHCHHUHA

BBITTOJTHCHHUHA
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Macce WM 00bEMY OJTHOTO U3 YYACTBYIOLIHX B
pEeaKIMK BEIIECTB, TEIUIOBOTO Y (PeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MacChl BEIIECTB,
MPEBpALCHUS U COXPAHEHUSI SHEPTUH);

onpeoensims BaJEHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKHUX AJIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO
COCTaBa; BUJl XUMHUYECKOH CBSI3U (KOBaJIEHTHA,
MOHHAsI, METAJJTNYECKasi, BOAOPO/IHAs) B
COCIMHEHUAX; TUIl KPUCTAININYECKON PEIIETKU
KOHKPETHOI'O BellecTBa (aATOMHas, MOJIEKYJISIpHas,
MOHHAsI, METAIJINYECKAsl); XapaKTep CPe/bl B BOAHBIX
pacTBOpaxX HEOPraHUYECKUX COCTUHEHU;

nPo60OUmMsb PEAKLINH, TIOATBEPKAAIOIIHIE
KAueCTBEHHBIN COCTaB Pa3JIUYHbIX HEOPraHUYECKUX
BEIIECTB;
PAcno3Haeams ONBITHBIM IIYTEM HOHBI,
IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX
HEOPraHUYECKUX BEILECTB;

61ademsb CUCTEMOW 3HAHMM 00 OCHOBHBIX METOAAX
HAy4YyHOTO ITO3HAHMS, UCIOJb3YEMBIX B XMMHUU INpU
W3YYEHUU  BELIECTB WU  XMMUYECKHX  SBJICHHUU
(mabmrozieHue, HU3MEpPEHHE, SKCIIEPUMEHT,
MOJIEJIUPOBAHUE),

cobnodams  npasuia  TOJNB30BAHUA  XHUMHYECKOU
NOCyZ0l U TabopaTOpHBIM 00OPYJIOBAHHEM, a TAKKe
paBuiia 0OpallleHus ¢ BEIIECTBAMU B COOTBETCTBUH C
UHCTPYKUUSMU IO BBIMOJHEHUIO J1a00paTOPHBIX
XUMHYECKHX OIIbITOB;

cocmaenAmsy ypaBHEHMsI peakLUi pa3IndHbIX TUIIOB;
MIOJIHBIE U COKPALEHHBIE YPABHEHUS pEeaKIINi
MOHHOT0 OOMEHa, yYUTHIBas YCIOBUS, IPU KOTOPBIX
3TH peaklUu UAYT 10 KOHIIA;
PAackpuléams CyIHOCTb OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEaKIUi OCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX peakluii;
00bACHAMb 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
pPEaKIMU OT PA3TUYHBIX (PAKTOPOB; XapaKTep
CMEIIIEHNS XMMHYECKOI0 PAaBHOBECHS B 3aBUCUMOCTHU
oT BHeIHero Bo3jeiicteus (mpunuun Jle Hlatense);
Xapaxkmepu3o06ams XUMUYECKHUE MPOLIECCHI, JIEKAIUE
B OCHOBE IIPOMBIIIJIEHHOTO TIOJyY€HUs CEPHOI
KHCJIOThI, aMMHaKa, a TaKkxke chopMHUpOBaHHOCTH
npecTaBiIeHui 00 O0IMX HAYYHBIX IPUHIUIAX U
HKOJIOTMYECKUX MPOoOIeMax XUMUYECKOTO
IIPOU3BO/ICTBA;

NIAHUPOBAMb u 8bINOIHAMb XUMHUYECKUN
HKCHEPUMEHT (IIPEeBpallleHHs] OPTaHUYECKUX BEILECTB
[IPY HarpeBaHUHU, MOJIyYEeHUE ATUIIEHA U U3yUYEHUE ero
CBOMCTB, KAUECTBEHHBIE pEAKIMH OPraHMYECKHUX
BEIIECTB, JeHaTypalus OeIKOB IpH HarpeBaHUU,
[[BETHBIC PEaKLUUu OeNKoB;(pa3ioKeHHe MepoKcHIa
BOJIOPOJia B PUCYTCTBUH KaTaJIM3aToOpa, OpeIeIeHNe

OueHuBanue npu BBITIOJIHEHUH
BBIYHCIICHUH B MPAKTHYECKOU paboTe 6

OnenuBanue BBIYMCIICHUN pu
BBINIOJIHEHUH MTPAKTU4YECKON padoThI 7

OneHnuBaHue npu
nabopaTopHbIX padbot 1 u 2

BBIIIOJIHCHHUH

OnenuBanue npu BBITTOJTHEHUH
nabopaTopHOil paboThI 2

OneHuBanue npu BBINTOJIHEHUH
MPaKTUYECKUX padoT

OnenuBanue npu BBITTOJTHEHUH

NPaKTUYECKUX U JTa00OPaTOPHBIX paboT

OneHnBanue npu BBITTOJTHEHHH
MPaKTUYECKON paboThI 6
OneHnBanue npu BBITTOJTHEHHH
MPaKTUYECKON paboThI 6
OneHnBanue npu BBITTOJTHEHHH

MPAKTUYECKON paboThl 6
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Cpelpl  PAacTBOPOB  BEIIECTB  C  ITOMOLIBIO
YHUBEPCAJIbHOTO WHIUKATOpA, BIMSHHUE Pa3IHMYHBIX
(GakTOpOB Ha CKOPOCTh XUMHYECKOW pEaKluH,
peaKuu MOHHOTO OOMeHa, KaueCTBEHHbIE PEAKINK Ha
cyibdar-, kapOOHAT- U XJIOPHUI-aHHOHBI, HA KAaTHOH
aMMOHHSI; pEIlIeHHEe SKCIEPUMEHTAIBHBIX 3a7ad I0
temaMm «Metaibs» U «Hemeramib) B COOTBETCTBUU
C IIpaBUJIaMU TEXHUKH 0€30IaCHOCTH IpU 0OpaIieHuu
C BEIIECTBAMU H J1aOOpaTOPHBIM 000PYAOBaHHEM,
npeocmasisims pe3yJIbTaThI XUMHYECKOTO
IKCIIEPUMEHTA B (opme 3ammMcu ypaBHEHHUUH
COOTBETCTBYIOIIUX peakuud U  opmyruposamo
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

KpUmu4ecku AHAUZUPOBAMND XUMHYECKYIO
UHPOPMALINIO, TIOTYYaeMyI0 M3 Pa3HBIX HCTOYHHKOB
(CMU, Unrepsuer u ap );

cobnr00ams npasuia SKOJIOTUIECKH TIeJIeCO00Pa3HOTO
MIOBEJICHUS B OBITY M TPYZOBOM IEATEITLHOCTH B LIEISAX
COXpAaHEHUS CBOEr0 3JI0POBbS U  OKpYyKarolen
OPUPOJHON  Cpelpl;  oco3Hasams  ONACHOCTH
BO3/ICIICTBUS Ha JKUBBIE OPTaHU3MbBI OMPEeIEHHBIX
OpraHMYECKUX BEIIECTB, IOHUMasl CMBICI MOKa3aTess
[TJK, noscuams Ha mpuMepax crocoObl yMEHbIICHUS
U IpEeNOTBPALIECHUS UX BPEIHOrO BO3JEHUCTBUS Ha
OpraHHU3M 4YeJIOBEKa;

Yceoennwvie 3nanus:

OCHOBOITOJIATAIONINE TOHATUS (XUMHUYECKUH DIIEMEHT,
aToM, M30TOII, S-, P-, -2JIeKTPOHHBIE OPOUTAITH ATOMOB,
CTETIeHb
OKHCIICHHsI, XUMHUYeCKasl CBsI3b (KOBaJICHTHAs, NOHHa,
MeTaJuIMuecKasi, BOJIOPOJIHAS), JIEKTPOHHAST 000JI0UKa
AJIEKTPOOTPHILIATEIBHOCTB,
CTpyKTypHas (opmyna (pa3BEpHyTasi U COKpaul€éHHas),

WOH, MOJISIpHBIA OOBEM, BAJICHTHOCTH,

aToMa, MOIJICKYJIA,

MOJIb, MOJIIpHasl Macca, YTJIEPOAHBIA  CKeEJeT,
GyHKIMOHAIbHAs  TpyMNma, pajaukal,  HU30Mepus,
U30MEpHI, TOMOJIOTMYECKUH  Psii,  TOMOJIOTH,
YIJIEBOJAOPOABI,  KHCIOPOA- W a30TCoJep Kallue

COCAUHCHUA, MOHOMCEDP, IMOJUMED, CTPYKTYPHOC 3BCHO,

BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS);
KpUCTAJTIMYECKasi ~ pemérka,  THIIbI
peakumii, pacTBOp, DSJIEKTPOJIUTHI,
IEKTPOJINTUYECKAsT  AMCCOLUAINS,
BOCCTaHOBUTEIIb, CKOPOCTh

3aKOH  COXpaHEHMSI  MacChl  BELIECTB
AIEKTPOJIUTUYECKON  THCCOLMAIINH,
3akoH JI W MeHzeneesa,
MIPEBPAIICHHS YHEPTUU TTPH XUMHUECKUX PEAKIIHSIX );
3aKOHOMEPHOCTH, CHUMBOJIMYECKHM  SI3BIK
MHPOBO33PEHUECKNE 3HAHMS,

XUMHUYECKUX
HEIJICKTPOJIUTHI,

OKHCJIUTENb,
XUMHYECKOM peakiuu,
XUMHUYECKOE PaBHOBECHUE; TEOPUU U 3AKOHBI (Teopus
CTpoeHHsl opranumyeckux BemiecTB A. M. bytneposa,
Teopust
MePUOTUYECKHI
3aKOH COXpPaHEHHUs H

XUMHH,
JIeKAIe B OCHOBE

OuenuBanue nocie IpOCMOTpa
BUJIEOpOJIMKA 110 Teme 7.1

OnenuBanue npu BBITTOJIHEHUH
IPaKTHYECKUX PadOT

OueHnBaHue npu BBITIOJTHEHUH
MPaKTUYECKUX padoT

OneHuBanue npu BBINTOJIHEHUH

WHAUBUAYAJIBHOI'O IIPOCKTA

IIpomexyTouHas aTrecTanms:
JuddepeHnpoBaHHbIN 3a4eT

TectupoBanue
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MOHUMaHUS MPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX
SIBJICHUH, (PAKTOJIOTHYECKUE CBEICHHS O CBOWMCTBAX,
cocTaBe, IMONYYCHHH M O€30MacHOM HCIOJIb30BAHUU
BOKHCUIIINX HEOPraHMYECKHX BEIIECTB B OBITYy U
MPaKTUYECKOU JIEATEIbHOCTH YEJIOBEKA;

0 XMMHUYECKOM COCTaBJISIONIEH €CTECTBEHHO-HAyYHOU
KapTUHBI MHUpPA, POJU XUMHH B TIO3HAHUU SIBICHUU
MPUPOJLI, B (DOPMUPOBAHUHU MBIIIJICHUS U KYJIbTYPBI
JUYHOCTH, €€ QYyHKIIMOHATHHOU TPaMOTHOCTH,
HEOOXOAMMOM JIJIsl PEIICHUSI IPAKTHYECKUX 3a71a4 U
AKOJIOTHYECKH 00OCHOBAHHOTO OTHOIIECHUS K CBOEMY
3I0POBBIO U MPU- POJHOU CpeJIE;

VYeTHbII onpoc

YceTHBI onpoc

YceTHBI onpoc

IIpoMe:kyTouHasi aTTeCTALUSA:
JuddepeHurpoBaHHbIl 3a4eT
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