MYHUIUIIAJIBHOE BIOJPKETHOE OBILIEOBPA3OBATEJIbHOE
VYPEXEHUE CPEJIHSIST OBIIIEOBPA3OBATEJIBHASI IIIKOJIA Nel C.
KAJIMKUHO JOBPOBCKOI'O MYHUIIUITAJIBHOI'O PATOHA
JINITELIKOM OBJIACTU

PABOYAA MPOrPAMMACPEAHETO
OBLLETO OBPA30OBAHMA YYEBHOI'O
NPEAMETA «XUMUA>

5A30BbIA YPOBEHb

(8na 10-11 Knaccos 06pa3oBaTe/bHbIX OpPraHM3aLyif)

Yuurens xumuun
Pexytuna E.H.



CONEPXAHWE

ITosscauTEenbHAS 3amHcKa

OOGm1as XxapaKTepUCTHUKA yIeOHOTro nmpeaMeTa « X HMUs
Ienu u 3ay1a9uu U3yYeHUsE YU4eOHOTO mpeaMeTa « X MU
MecTto ydeOHOro mnpenmMera « XUMUs» B y4eOHOM IUTaHE

IInanupyembie pe3yjbTaTbl OCBOCHHUS
y4eOHOTO mpeaMeTa « XUMUS
JIngHOCTHBIE PE3yJIIbTATHI
MertanpeamMeTHbIE Pe3yIbTAThI
IIpenMeTHBIE pe3yabTAThI
10 kiacc
11 kxacc

CoxneprxaHue ydyeOHOTO mpeaMeTa « XHUMUs»
10 xknacc Opranndyeckass XUMHUS
11 ximacc OOu1ast 1 HEOpraHuvecKkass XUMUS

TemaTuyeckoe MJIaHUPOBaHUE y4eOHOrO
npeamera «XuMHUs
10 knacc Opranndyeckass XUMHS
11 xnacc OOmIast 1 HeOpraHUYESCKasT XUMUS

30
30
40



Pab6ouass mporpamma cpenHero ooiiero oo6pa3zoBaHUs O XHUMHHU
(6a30BBIN YpOBEHB) cOCTaBlIeHA Ha ocHOBe DesepaibHOr03aK0OHA OT
29 12 2012 Ne 273-®3 «0OO0 ob6paszoBanuu B Poccuiickoii
Denepanun»!, TpeGoBaHuil K pe3yibTaTaM OCBOCHHUS OCHOBHOU 00-
pa3oBaTENBHON MPOTPaMMBI CPpEeJHETO O00IIeTo oOpa3oBaHUs, IIpE-
craBiIeHHBIX B dDeneparbHOM TOCyJapCTBEHHOM 0O0Opa3oBaTeIbHOM
CTaHIapTe CPEIHETO OOImIEro oopa3zoBanusa?, ¢ yuétoM «KoHIenmmun
npernogaBanHusl y4yeOHOro mpeaMera «XHMHs» B 00pa3oBaTeIbHBIX
opranuzanusax Pocculickoii depepauuu, peaju3ylIUX OCHOBHBIE
00mEeo0pa3oBaTenbHble TMPOTPAMMBI»S M OCHOBHBIX MMOJIOKEHUN
IIpuMepHOM MPOrpaMMbl BOCIIHTaHHS?

1 ®depepanbHblii 3akoH OT 29 12 2012 Ne 273-®3 (pex ot 16 04 2022)
«O06 ob6pazoBanuu B Poccuiickoit denepamum

2 TIpuka3z MwunoOprHayku Poccum ot 17 05 2012 Ne 413 «O6 yrBepxae-
HUU (eneparbHOTO TOCyAapCTBEHHOro oO0pa30BaTeIbHOrO CTaHaapTa
cpenHero o0mero oopa3oBaHUs»

3 «KoHmenmnus npenofaBaHus ydeOHOro mnpeaMera «XuUMHUs» B 00pas3o-
BaTeNbHBIX opraHuzanusx Poccuiickoit denepanuu, peaan3yrommx oc-
HOBHBIE 00I[e00pa3oBaTeabHble MporpaMmel» (yTB pemenueM Koiute-
run MunnpocBemenuss Poccun, nmporokon ot 03 12 2019 Ne [1K-4BH)

4 JlpumepHasi mporpaMma BOCIIHTaHHsA (omoOpeHa pemeHueM denepas-
HOTO Y4eOHO-METOANYECKOTO OOBbeIMHEHHUs 10 00lIeMy 0Opa3oBaHUIO,
nporokos ot 02 06 2020 Ne 2/20)



TTOACHUTENBHAS 3ATIUCKA

OCcHOBY moaxoa0B K pa3padborke paboueir mporpammsel COO mo
XUMHH, K OIIPENeIICHUIO 00meN cTpaternu oOy4eHusl, BOCOIUTAaHUS U
pa3BUTHSI OOyJAIOMIMXCS CpEACTBAMHU y4YeOHOTO mOped- MeTa
«Xmmus» s 10—11 knmaccoB Ha 0a30BOM YpOBHE COCTaBWIIH
koHIenTtyaiasHbIe TonoxkeHuss ®I'OC COO o B3anM00OyCIOBIEHHO-
CTH LIeJIeH, COIEpIKAHMSA, PE3yJIbTATOB OOYyUEHHUSI U TPEOOBAaHUMN K
YPOBHIO MOATOTOBKH BBIITYCKHHUKOB

B cooTBeTCTBUH C TaHHBIMU IOJOXKEHHUSIMU pabdodasi mporpamma

COO (0a30BBIil  ypPOBEHB): yCTaHaBJIUBaeT  00s3aTEeIbHOC
(MHBapHaHTHOE) npeaMeTHOe coaeprkaHue, omnpenenseT
KOJIMYECTBEHHBIE U KaYSCTBEHHBIE €ro XapaKTEPUCTUKH Ha KaKIOM
JTare U3y4YeHUs IpeaMeTa, NpeaycMaTpuBacT NPUHLUIIBI CTPYKTY -
pUpOBaHUs COACpP KaHUsI U paclpesiesIeHNs] ero Mo KjaccaM, OCHOB-
HBIM pa3jellaM M TeMaM Kypca; naéT NMpHUMEpHOE paclpeesIeHue
YY4EOHBIX HYacoB II0 TEMaTHYECKHMM pasaeiiaM, pPEeKOMEHIYET
IMOCJIEJOBATEIbHOCTh M3YYCHHUSI OTACIBHBIX TEM Kypca C Yy4YETOM
MEXIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTrO
mporecca, BO3pacTHBIX ocoOeHHOocTe# yuammuxcs 10—
11 xmaccoB; maéT METOAWYECKYIO HHTEpIpeTanuio neieil usyde-
HUsS IIpeaMeTa Ha YPOBHE: COBPEMCHHLIX MPUOPUTECTOB B CUCTEMC
cpeaHero o0OIero oOpa3oBaHUs, COACPIKATEIBHON XapaKTECPUCTUKH
IUIAaHUPYEMBIX PE3yJIbTaTOB OCBOEHHS OCHOBHOIH 0OOpa3oBaTelbHO
MporpaMMbl cpemHero ooOmiero o6pa3zoBaHHs (JIMYHOCTHBIX, METa-
MMPEeIMETHBIX, IMPEIMETHBIX), OCHOBHBIX BHJIOB Yy4YeOHO-IIO3HaBa-
TEJIBHOU JESITEIbHOCTH yYEHHUKa 110 OCBOCHHIO COJIEpIKaHWs IIpe-
Mmera Ilo BcemM Ha3BaHHBIM IIO3ULMSIM B INpOrpamMme CcOOJIIOIeHa
MpeeMCTBEHHOCTh ¢ [IpumepHoi paboueil mporpaMmMoil OCHOBHOTO
obmrero obpa3zoBaHUs MO0 XUMHUH (11 8—9 KiTaccoB 0OpazoBaTeIhb-
HBIX OpTaHU3aluii, 6a30BbIN yPOBEHE)?

5 [IpumepHas pabodasi IporpaMMa OCHOBHOTO 0Omiero oOpa3oBaHUS IO
xuMum (6a30BBIA ypoBeHb) (st 8—9 KiaccoB o0pa3oBaTEIBHBIX Opra-
Hu3anmii) (ogoOpeHa peureHneM ¢eaepabHOr0 y4eOHO-METOIHUIECKOr0o
o0beanHEHUs 110 061IeMy 0Opa3zoBaHurio, potokoi 3/21 or 27 09 2021)



OBLLUAA XAPAKTEPUCTMKA YYEBHOIO MPEAMETA «XWUMUA>

XuMudeckoe oOpa3oBaHHE, MOJydaeMO€ BBIITyCKHHUKAMH Cpe-
HEH IIKOJIBI, SIBJISIETCSI HEOTHEMJIEMOW YacThIO UX OOpa30BaHHO -
ctu OHO CIIy’)XKHUT 3aBEPHIAIONINM JITAllOM peajii3alliid Ha COOTBET-
CTByIOIIEM eMy 0a30BOM YpPOBHE KJIFOUEBBIX LIEHHOCTEH, IMPUCYIIIUX
[IEJIOCTHON cHCTeME XMMHYECKOTOo oOpa3oBaHUsI ODTH IIEHHOCTH
KacaroTcs II03HAaHWUS 3aKOHOB IIPHUPOABI, (PpOpPMHUPOBAHUS MHPO-
BO33PCHUS B OOMIEH KyJIbTYpPHI UEJIOBEKA, a TaK)KE PKOJIOTHYICSCKH
00OCHOBaHHOT'O OTHOUICHHUSI K CBOEMY 3I0POBBIO U HMPHUPOIHOI cpe-
ne Peammsyercss xuMudueckoe oOpa3oBaHHE YYAIIUXCS CpeIaHEH
IIKOJIBI CpeACTBAaMU y4eOHOTO IpeamMeTa « XUMUsD», COIepIKaHte
U TIOCTPOCHHUE KOTOPOTO ONpPEAENICHBI B MporpamMMe ¢ yu€ToM CIIell-
npUKN HAYKH XUMHH, ¢€ 3HAaYCHUs B MIO3HAHUHU NPUPOAHI U B Ma-
TepHUAJIBHOU KU3HU OOMIECTBAa, a TAK)XKE C YyIETOM OOIIMUX IIeneH u
MIPUHIIAIIOB, XapaKTEPHU3YIOIINX COBPEMEHHOE COCTOSIHHE CUCTEMBI
cpenHero ooOiero oopasoBanus B Poccuiickoit denepanuu Tak,
Harpumep, Ipu GOPMHUPOBAHUHU COACPIKAHUS IIpeaMeTa « XUMUSD»
YYTCHBI CIISAYIONINE MOJOXKEHUS O ClieUu(pUKe U 3HAYCHUH HAYKH
XUMUU:

6 XWMHSA KaK DJEMEHT CHUCTEMBI €CTECTBECHHBIX HAyK HUTPaeT OCO-
Oyl0 poib B COBPEMEHHOHW IMBHIM3AlMU, B CO3JaHUM HOBOH
0a3bl MaTepuaidbHON KyIbTypbl OHa BHOCHUT CBOM BKian B ¢op-
MHPOBaHHE PAIIMOHAJIFHOTO HAay4YHOTO MBIIUJICHHUS, B CO3JaHUE
LIEJIOCTHOTO MPEACTaBJIEHUs 00 OKpY’KalolleM MHUpPE KaK O €IUH-
CTBE HPHUPOABI U YEIIOBEKa, KOTOpoe (popMHUpyeTCs B XUMHU Ha
OCHOBE IMOHHMAaHHUs BEIIECTBEHHOI'O COCTaBa OKPY’KaIOIIEero
MHpa, OCO3HAHHUSA B3aMMOCBSI3U MEXIYy CTPOSCHHEM BEIIECTB, HUX
CBOMCTBAMH U BO3MOYKHBIMH OOJIACTSIMH HNPUMEHCHUSI

6 TecHO B3aUMOJCUCTBYSI C APYTUMH €CTECTBEHHBIMU HayKaMH,
XHMUs cTajla HEOTheMJIEMOI 4acThI0 MHUPOBOH KyJIBTYpPHI, HEOO-
XOOUMBIM YCIOBHEM YCIICITHOTO TPyJa M JKU3HU KaXXIOTO YiIeHa
oOmecTBa CoBpeMeHHasi XMMHs KaK HayKa CO3WJaTesIbHasl, Kak
HayKa BBICOKMX T€XHOJIOTUH HalpaBjeHa Ha pelIeHue Ii100anb-
HBIX ITPOOIEM yCTOHYHNBOTO Pa3BUTHS UEJIOBEYECTBA — ChIpbe-
BOW, PHEPreTHYECKOM, MUIIECBOM, IKOJIOTHUECKOH OE30MacHOCTH
W OXpPaHBI 3JI0POBBS
B coorBercTBUH ¢ 00muMu nensimu U npuanunamu COO coxep-

s)kanne npeamera «Xumus» (10—11 knaccel, 0a30BBI ypOBEHB
W3yYEHHsI) OPHEHTHPOBAHO MPEUMYIISCTBEHHO Ha OOMIEKYIbTYp-
HYIO TTOJrOTOBKY OOYyYaronInxcs, HeOOXOAUMYIO UM JIJIsl BEIpaboTKu
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCHEIIHOIO BKIIOUEHUS B )KU3Hb
conmyma, IMPOIOJDKEHHUS OOpa30oBaHWSA B Pa3IHMYHBIX O0OIacTsIX, HE
CBSI3aHHBIX HEIIOCPEICTBEHHO C XUMHUEH



COCTaBISIONINMH TIpeaIMeTa «XUMHSD» SBISIOTCS 0a30BBIE Kyp-
cbl — «Opranuyeckas xumus» U «OOmas ¥ HeOpraHUYecKasl XH-
MUSD», OCHOBHBIM KOMITOHEHTOM COJCP>KaHHUS KOTOPBIX SBISTIOTCS
OCHOBBI 0a30BOM HayKH: CHCTeMa 3HAaHWM MO HEOPTaHHUYECCKOU XH-
MUK (C BKJIIOYEHUWEM 3HaHMU M3 OOINeil XMMHH) U OpraHuYecKOu
xuMuu POpMHUPOBAHUE JAHHOW CHUCTEMbl 3HAHUM NOpPU H3YUYESHUU
npenMera oOecIrieYnBaeT BO3MOXKHOCTH PAaCCMOTPEHHUSI BCErO0 MHO-
roo6pasusi BEelUISCTB Ha OCHOBE OOIIMX MOHSITHUH, 3aKOHOB U TEOpHUU
XUMUH

CrtpykTypa coaep>XaHus KypcoB — «Oprasudeckasi XUMHUSD> U
«O01Iast 1 HeopraHnYecKas XUMUs» cQOpMHpPOBaHA B IIPpOTPpaMMe
Ha OCHOBE CHCTEMHOIO IMOJXO0Ja K M3y4YSHHUIO0 y4yeOHOro mMarepuania
1 00yCIOBJIEHAa UCTOPUISCKA OOOCHOBAaHHBIM pa3BUTHEM 3HAHUHA Ha
OIIPEAEIIEHHBIX TEOPETUYECKUX YPOBHAX Tak, B Kypce opraHuye-
CKOM XMMMHU BEIIeCTBA paccMaTPHUBAIOTCS HAa YPOBHE KJIACCHUYECKOM
TEOPHUHU CTPOCHUS OPTAaHNYECKUX COCIMHCHUH, a TaK)Ke Ha yPOBHE
CTePCOXMMHUYCCKHX U DIEKTPOHHBIX IIPEJICTABICHUN O CTPOCHUH
BenrecTB CBeneHuss 00 U3ydaeMbIX B Kypce BeIlllecTBax JaroTcs B
Pa3sBUTHH — OT YTJICBOJIOPOJIOB IO CIIOKHBIX OHMOJIOTHYCCKHU aK-
THUBHBIX COeIMHEHHN B Kypce opraHWYecKodl XWMHUHU TOJTYYaOT
pa3BuTHe cHOPMHUPOBAHHBIE B OCHOBHOI IIKOJIE IepBOHAaYajbHbIE
OPEACTABIICHUS O XUMHUYCSCKOU CBSI3U, KIACCU(PUKAITUOHHBIX NPH -
3HaKaX BEIISCTB, 3aBUCHUMOCTH CBOMCTB BEHIECTB OT UX CTPOCHHUS,
O XMMHUYECKOU peakLuu

ITonx HOBBIM yTIJIOM 3pEeHHUs B MpeaMeTre «XHUMHUs» 0a30BOTo
YPOBHSI paccMaTpUBaeTCs W3YYCHHBIM B OCHOBHOWM IIIKOJIE Teope-
TUYECKHUIl MaTepuan U (aKTOJOTHYESCKUE CBEJACHUSI O BEUIECTBaX W
XUMHYECKON peaknuu Tak, B 4aCTHOCTH, B Kypce «OOmias u He-
OpraHW4YecKass XUMHUSD ydYalluMCs MPEeHOCTaBIISCTCS BO3MOXXHOCTH
OCO3HaTh 3HAa4YCHHE MEePUOJUIECKOrO 3aKOHA C OOIETEOPETUIECKUX
U METOMOJIOTUYECKUX IMO3UIUH, TITy0)Xe IMOHSITh UCTOPHUUECKOE H3-
MeHeHHe (PYHKIMA 3TOro 3aK0Ha — OT oOoOmmarmeif 10 0ObsICHSI-
IOLIEeN U MPOTHO3UpYOLIeH

Enumnaas cucrema 3HaHUM O BaXKHEHUNIMX BENIECTBaX, UX COCTa-
B€, CTPOCHHH, CBOMCTBaX U NPUMEHEHHH, a TAKKE O XHUMHYECCKUX
peaKkIrsaX, X CYIIHOCTH M 3aKOHOMEPHOCTSIX IPOTEKAHUS TOMOJI -
HseTcsl B Kypcax 10 u 11 kjaccoB sieMeHTaMHu COJIep>KaHUsl, UMEIO -
IIUMH KYJBTYpPOJOTMYECKUN U MPUKIAAHON XapakTep OTH 3HAHUA
CIIOCOOCTBYIOT ITOHMMAHWIO B3aMMOCBSI3H XMMHUM C JPYTUMH HayKa-
MM, PaCKpbIBAIOT €€ POoJIb B IO3HABATEIIBHON U MPAKTUUECKOM Jesi-
TEJIBHOCTH YEJI0BEKa, CIOCOOCTBYIOT BOCIIMTAHUIO YBA>KEHHS K IIPO-
IIeccy TBOPYECTBA B OOJIACTH TEOPHH M NMPAKTHUYECKHUX MPUIOKECHUN
XHUMHH, TIOMOTAIOT BBIITYCKHHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO
W JIMYHOCTHO 3HAYUMBIX MpoOjieMax, CBSI3aHHBIX C XUMHCH, KpH-

8



THYSCKH OCMBICIMBATh MHPOPMAIIMIO U HNPUMEHSTH € I IIOIOJI-
HEHHs 3HAHWI, PEIISHUsS HHTEIJICKTYaJIBHBIX W JIKCIIEPUMEHTAalb-
HBIX HCCJIEIOBATEeIbCKUX 3amad B memoMm cozepkaHue ydeOHOTrO
npeaMera «XUMHUs» JTaHHOTO YPOBHS HM3YYEHHUS OPHUSHTHPOBAHO
Ha (OpMHpOBaHHUE y YyYaIIUXCs MHPOBO33PEHUECKOH OCHOBBI JJIsI
MoHUMaHHs GHIOCO(MCKUX HICH, TaKHX KaK: MaTepHUaIbHOC €IHH-
CTBO HEOPraHMYECKOTO M OPraHHUYECKOr0 MHpa, 00YCIOBICHHOCTH
CBOWCTB BEIIECTB UX COCTaBOM M CTPOCHHEM, ITO3HABAEMOCTH MHpPH-
POIHBIX SIBIICHHI IyTEM 3KCIIEPUMEHTA M PEIISHHUsS IIPOTUBOPEUYHI
MEKJy HOBBIMHU (paKTaMH U TEOPETUYECKUMH MPEAITOCEIIIKAMH, 0CO3-
HaHHUE POJIM XMMHUHM B PEIICHUHM DKOJOTHMYECKUX IMPOOJIEM, a TaKXKe
npobiieM cOepekeHHsT SHEPIreTHUSCKUX PECYPCOB, CHIPBS, CO3MaHUS
HOBBIX TCXHOJIOTHH M MaTepHAaIOB

B mnuane peumreHusi 3a7ad BOCIMTAHHS, Pa3BUTHUS U COLIMAIH-
3alUK OOydYaloIUXCcsl MPUHITBIC NPOrpaMMON IMOAXOABI K Ompene-
JICHUIO COJCpPIKaHUs M IOCTPOCHHUS MpeIMeTa IpeayCMaTpPHUBAIOT
(opmupoBaHHe y ydamuxcsi yHHBEpPCAJbHBIX YUYEOHBIX ICHCTBUH,
HMEIIHUX 0a30BOe 3HAYCHHE JJIS PAa3IUYHBIX BHIOB ICSITCIHLHOCTH:
pelieHus mpoOJieM, TMOWCKa, aHajdu3a M 00padoTKH WHQpOpMAIHH,
HEOOXOAUMBIX IJIsl HPUOOPETEHUsI ONbITa NPAKTUUYECKON M MCCIIEIO -
BaTEJIbCKOU JEsITEeIbHOCTH, 3aHHMAaloIleil Ba)kKHOEe MECTO B IIO3HA-
HUU XUMUH

LUEN N 3AAAYM YHEBHOIO NPEAMETA «XUMUA~»

B mpakTuke npernonaBaHWsI XUMHUHM KaKk B OCHOBHOM, Tak U B
cpeaHel IIKOoJIe, IIPHU OIIPEACICHUH COJEpPKAaTeIIbHON XapaKTepH-
CTHUKHU MeJIell M3ydeHHUs] mpeaMeTa HaIlpaBJICHHEM IIePBOCTEICH-
HOHl 3HAYMMOCTH TPaIHIMOHHO NHpHU3HAETCS (OPMHUPOBAHUE OCHOB
XUMHUYECKOH HayKH KaK 00J1acTH COBPEMEHHOI'0 €CTeCTBO3HAHUA,
OPaKTUYECKON NEeATEIIbHOCTH YeJIOBEeKa U KaK OJHOT0 M3 KOMIO-
HEHTOB MUPOBOU KyJIbTypbl C METOANYECKON TOUKHU 3PECHHUS TaKOU
IMOJXOM K OIPENEeJICHUIO IeJIeH N3ydYeHUs IMpeaMeTa sIBISIeTCs] BIIOJI-
HE onpaBIaHHBIM

CornacHo JaHHOW TOYKE 3pE€HUs TJIaBHBIMU LEISIMU U3y4EeHUS
npeamera « XUMUsD» B CpeIHEH IIKoJie Ha 0a30BOM ypPOBHE SIBJISI -
FOTCSI:

6 (opMHpPOBaHME CUCTEMBl XMMHYECKUX 3HAHUHA KaK BaKHeHIIeH
COCTaBIISIIONIENl €CTECTBEHHO-HAyYHOW KapTHUHBI MHUpPa, B OCHOBE
KOTOPO# JeXaT KJIIoUeBble HNOHATUS, (pyHIaMEHTAaJbHBIE 3aKO-
HBl 1 TEOPUH XUMHUH, OCBOCHHUE S3bIKa HAyKH, YCBOCHUE U MOHU-
MaHHE€ CYIIHOCTH JOCTYITHBIX OOOOIIEHHIT MHUPOBO33PEHUYECKOIO
XapakTepa, O3HAaKOMJICHHE C HCTOPHEH MX Pa3sBUTHUS M CTAHOB-
JICHUS;



6 hopMHUpOBAHUE W PAa3BUTHE IIPEIACTABICHHNA O HAYYHBIX METO-
IaxX MO3HAHUS BEIIECTB M XUMHUYCSCKHX PEaKIHi, HeOOXOIUMBIX
I IPUOOpPETeHUs] YMEHUIH OPHUEHTHUPOBATHCS B MHPE BEIIECTB
W XUMHWYECKUX SIBICHHUN, UMEIOIIUX MECTO B NPHpOAE, B IIPaK-
THYCCKOM M IOBCEOHCBHOM >XKU3HMU,;
6 pa3BUTHE YMCHUI U CIIOCOOOB ACATEIIHLHOCTH, CBSI3aHHBIX C Ha-
ONIOJICHUEM U OOBSICHCHUEM XHMHYCCKOT'O dKCIICPUMEHTAa, CO-
OroeHueM npaBuil 6€30MacHOrO OOpalIeHUs C BEISCTBAMHU
Hapsiay ¢ 3TuM conepkaTelibHast XapakTepUCTHKA [eJIeH U 3a1a4
U3y4YCHUs MpeIMeTa B MporpaMMe YTOYHCHA M CKOPPCKTHPOBAaHA B
COOTBETCTBHU C HOBBIMH IIPUOPUTESTAMH B CHCTEME OOIIEro cpej-
Hero oOpa3oBanus CeromHs B NOpeNoOJaBaHUHW XHUMHUH B OOJIbIICH
CTETICHU OTHAaéTCsl IPEANOYTCHHUE IPAKTUISCKOW KOMIIOHEHTE CO-
JIep)KaHus OOydeHUs], OpPHCHTUPOBAHHON Ha MOATOTOBKY BBIITYCKHH -
Ka IIKOJIBI, BIIAZCIOMICTO He HAaOOpOM 3HaHWH, a (PyHKIHMOHAITBHON
TPaMOTHOCTBIO, TO €CTh CHIOCO0aMH U YMEHHUSIMU aKTHBHOTO IIOJY-
YeHUs 3HAaHUU U NMPUMCEHCHHUS UX B PEATbHOM KU3HU UL PEIICHUSA
MPaKTUYECKUX 3a7a4

B 3101 CBA3M IpHU H3ydeHUHU NpeameTa «XHMHUSI» TOMHUHHUPYIO-
lIee 3HauYeHHe MPUOOPETAIOT TaKHUe LEeJIM U 3aJ1a4d, KakK:

6 aganTamnus OOYydYarolUXCsS K YCJIOBUSIM JHHAMHYHO pa3BHUBa-
orierocst Mupa, GOpMHUPOBAHHUE HWHTCIUICKTYalIbHO Pa3BUTOMN
JIUYHOCTH, TOTOBOM K caM000Opa30BaHUIO, COTPYJIHHYECTBY, Ca-
MOCTOSITCJILHOMY IIPUHSATHIO T'PAMOTHBIX PEIICHHUN B KOHKPET-
HBIX JKH3HCHHBIX CHUTYyaIllMsX, CBSA3aHHBIX C BEIIECTBAMU H HX
MIpUMEHEHUEM;

6 GopMHUpPOBaHUE y OOYYAFOIIINXCS KITFOYESBBIX HABBIKOB (KITIOYE-
BBIX KOMMETCHIHUN), IMECIONINX YHUBEPCAIbHOC 3HAYCHUEC LIS
Pa3sIUYHBIX BHJIOB ACSATEIILHOCTH: PEHICHHUS MPOoOIeM, MOUCKa,
aHanu3a 1 00padoTku MHPOpMAITUU, HEOOXOIUMBIX IS ITPUOO-
peTeHust onpiTa AeATEIbHOCTH, KOTOpas 3aHUMAaeT Ba)KHOE MECTO
B MO3HAHUU XUMUHU, a TAKXKE JJIsI OIIEHKH C TIO3UIUHN dKOJoTHUYe-
CKOM 0€30IMMacCHOCTH XapaKTepa BIUSHUS BEIISCTB U XUMUYECKUX
OPOIIECCOB HAa OPTAHNU3M YeJIOBEKA U IIPHUPOTHYIO CPEaY;

6 pa3sBUTHE II0O3HABATEIbHBIX HWHTEPECOB, HHTEIUICKTYAJIbHBIX U
TBOPYECKHUX COCOOHOCTEN 00yJaronIuxcs: ClTOCOOHOCTH CaMOCTO-
SITEJIFHO MMPUOOPETATh HOBBIC 3HAHUS IO XUMHUHU B COOTBETCTBUH C
J)KU3HEHHBIMH TTOTPEOHOCTSIMU, UCIOJIL30BaTh COBPEMCHHEIC WH-
(bopmanimoHHBIE TEXHOJOTHHU sl IIOMCKA U aHaIW3a YYeOHOU U
HAYYHO-TIOITYJIIPHON WH(POpMAIIUH XUMHUYSCKOTO COACPIKAHUS;

6 opMupoBaHHME W pa3sBUTHE y OOYYAIOMIUXCS AaCCOIMATHBHOTO
M JIOTHYECKOTO MBIIUICHUS, HaOJI0AaTeIbHOCTH, COOPaHHOCTH,
aKKypaTHOCTH, KOTOpPbIe OCOOCHHO HEOOXOIWMBI, B 4aCTHOCTH,
IpU MJIAHUPOBAHUH U MPOBEACHUN XUMHUYSCKOTO YKCIEPHUMEHTA;
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6 BOCIIUTAHUE y 00yJaromuxcs yOeK IEHHOCTH B TYMaHUCTHIECKOM
HaIpaBJICHHOCTH XUMHUH, €€ BaXKHOM POJIN B PEILICHUH III00ajIb-
HBIX MPOOJIEM parlMOHAIBHOTO IPUPOIOIIOIB30BAHNS, ITOIOTHE -
HUS DHEPIreTHYECKUX PECYPCOB U COXPaHEHUS MPUPOTHOTO paB-
HOBECHsI; OCO3HAHUSI HEOOXOAUMOCTH OEPEKHOTO OTHOILICHUS K
MPUPOJIE U CBOEMY 3J0POBBIO, a TAK)KE MPUOOPETEHUS OIBITA HC-
MOJIL30BAaHMS NOJIYYSHHBIX 3HAHUM IJIs1 IPUHSI TSI TPAMOTHBIX
peuIeHni B CUTYalUsIX, CBI3aHHBIX C XUMHYECKUMHU SIBJICHUSIMHU
Ienu u 3agaun u3ydeHUs npeaMeTra « XUMHUsD» MOJYyUYUJId MOd-
PpOOHYIO METOOWYECKYIO MHTEPIIPETALNIO B pa3geiie HpOrpaMMBbI
«IInaanpyemMsble pe3yIbTaThl OCBOCHHS MpeAMeTay, OJarogapst 4emMmy
oOecrieueHO YE€TKOE MPENCTABICHUE O TOM, KaKHe 3HAHUSA U YMCHHUS
MMEIOT NPsIMOE OTHOMICHHUE K PEATN3allMi KOHKPETHOM IIeJIH

MECTO YYEBHOIO MPEAMETA «XWUMWUA>»
B YYEBHOM TMJIAHE

B cucreme cpennHero ooOiiero oOpa3oBaHUs «XUMHUs», HU3ydac-
Mas Ha 0a30BOM ypOBHE, IpPU3HAHA 00SA3aTEIHHBIM YYEOHBIM Ipes-
MECTOM, BXOIOAIIUM B COCTaB HpeHMeTHOﬁ O6J'IaCTI/I «EcTecTBEHHBIE
HayKn» Y4YeOHBIM IJIaHOM Ha e€ u3yudeHue oTBeAcHO 70 yueOHBIX
yacoB, Mo 1 gacy B Hegemto B 10 m 11 kiaccax COOTBETCTBEHHO
B TemaTnueckoM IUTAHMPOBAaHUM YKa3aH pe3epB y4eOHOIro BpeMe-
HHM, KOTOPOE PEKOMEHIYETCs ISl peaiM3alii aBTOPCKUX MOJIXOA0B
[0 MCIOJIb30BAaHUIO Pa3HOOOpa3HbIX (OPM OpraHU3alUHU y4eOHOTrO
mporecca
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TINAHWPYEMBIE PE3YNbTATbI OCBOEHMS YYEBHOIO
TIPEAMETA «XUMWUS»

®dI'OC ycraHaBiuBaeT TpeOOBaHHUSA K pe3yJIbTaTaM OCBOCHHUS 00-
Y4YaloIUMUCS IPOrpamMM CpeaHero oomero oOpa3oBaHus (JIMYHOCT-
HBIM, METalpeIMETHBIM M TIpeaMeTHbIM) HayuHo-meTonndeckoit
OCHOBOM ISl pa3pabOTKH IUIAHHPYEMBIX pe3yJIbTaTOB OCBOCHHS
mporpaMM cpemHero o0Irero oo6pa3oBaHUS SIBIISICTCS CUCTEMHO-Ie-
SITEJILHOCTHBIN TTOIXO0.T

JIMYHOCTHBIE PE3Y/IbTATbI

B CcOOTBETCTBHM € CHCTEMHO-AESITEIBHOCTHBIM HOAXOAOM B
CTPYKTYp€E JIMYHOCTHBIX PEe3yJIbTaTOB OCBOEHHUS NpeaMeTa « XUMHUS»
Ha YpOBHE cpeaHero oO0Iiero oOpa3oBaHHUs BBIJCJICHBI CIEIYIOIINE
COCTAaBJISIFOILIUE:

— OCO3HaHHE 00yYaroIUMHUCS POCCUHCKOU TI'pa’kTaHCKON HUICHTHY-
HOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEJILHOCTH U
CaMOOIIPEICIICHUIO;

— HaJIU4YWe MOTUBAIlUU K OOyUYEHHIO;

— IeJICHANpaBICHHOE pPa3BUTHE BHYTPEHHHUX YOCKICHUH IJIMIHO-
CTH Ha OCHOBE KJIFOUYEBBIX IIEHHOCTEH U UCTOPUUECKUX TPATULIUI
0a30BOIl HAyKU XUMUH;

— TOTOBHOCTh M CHOCOOHOCTH OOYyYaIONIUXCSI PYKOBOJICTBOBATHCS
B CBOEH J€ATEIbHOCTU LE€HHOCTHO-CMBICIOBBIMHU YCTaHOBKaMH,
OPUCYIIUMHU IIEJIOCTHOU CHUCTEME XUMHYECKOTOo 00pa3oBaHUS;

— HaJIMYHE NPaBOCO3HAHUS DKOJOTUISCKON KYyIbTYPHI U CITIOCOOHO-
CTU CTaBUTH 1I€JIU U CTPOUTH >KU3HEHHBbIE MJIaHbI
JInyHOCTHBIE pEe3yabTaTbl OCBOEHHUSI MNpeaMeTa «XHUMHUS» JI0-

CTUTAIOTCS B €JIMHCTBE YY€OHOW W BOCIIMUTATEIBHOU JIESITEIIbHOCTH

Opranuzaliii B COOTBETCTBHUU C T'YMaHUCTUYECKHUMH, COIMOKYIIb-

TYPHBIMH, JyXOBHO-HPABCTBEHHBIMHM LEHHOCTSIMHU M HJealaMu

POCCHIICKOrO TPaXXIaHCKOTO OOIlecTBa, MPUHSITBIMH B OOIIECTBE

HOpMaMHW W MOpaBUJIaMU MOBEJICHUS, CIIOCOOCTBYIOIIUMH IIPOIIEC-

caM CaMONO3HaHUsI, CAMOPAa3BUTHUSI U HPABCTBEHHOI'O CTAaHOBJICHUS

JIUIHOCTH 00yYaroIInxcst
JIndHOCTHBIE pe3yabTaThl OCBOEHUS TNpeamMeTra «XHUMHUs» OTpa-

’)KaroT chOPMHUPOBAHHOCTH OMNBITA TMTO3HABATEIILHONW U MPAKTUIECKOU

JIESITEIBbHOCTH OOYYAIOIHUXCS IO pealu3allid HPHHSITHIX B OOIIe-

CTBE€ LICHHOCTEM, B TOM YHCJ€ B YaCTH:

1. FpaxpgaHCcKoro BOCNUTaHUA:

— OCO3HaHMs OOYYalOMMMHUCS CBOUX KOHCTHUTYIHOHHBIX IpaB U
00s13aHHOCTEHN, YBaXKEHHSI K 3aKOHY M MPaBOMOPAIKY;

— OpPEACTaBJICHHUsI O COLMAJBHBIX HOpMaxX M MpaBUIaX MEXKJIUY-
HOCTHBIX OTHOIIEHUI B KOJIJIEKTHUBE;
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— TOTOBHOCTH K COBMECTHOH TBOPUYECKOU AEATECITHHOCTH IIPH CO3/a-
HUH yYEeOHBIX MPOCKTOB, PEIICHUN YUYSOHBIX M ITO3HABATEIIHFHBIX
3a7a49, BEBINOJTHCHUHW XUMHUYECKUX YKCIICPUMEHTOB;

— CIIOCOOHOCTH TIOHWMATh W NPUHHUMAaTh MOTHUBBI, HAMEpPCHUS,
JIOTUKY W apTyMEHTHI APYTUX OPHU aHAIU3€ Pa3IUdIHBIX BHUIOB
y4eOHOU NIesITeIIbHOCTH;

2. nanMOTVI 4YeCKOro BoCnmntaHusA:

— IEHHOCTHOTO OTHOWIEHUs] K UCTOPUYECKOMY M HAYYHOMY Hacje-
OUI0 OTE€UYECTBCHHOU XMMUMU,;

— YBa)XCHHSI K IIPOIISCCY TBOPUESCTBA B 0OJIACTH TSCOPHUH U IIPAKTH-
4eCKOro NPUMEHEHUsI XMMHH, OCO3HAHUS TOTO, YTO JTOCTHKECHUS
HAayKH €CTh PE3yJIbTaT JUIUTCIBHBIX HAOIOJCHUN, KPOIIOTIUBBIX
OKCHEPUMEHTAIIbHBIX MOUCKOB, MTOCTOSSHHOTO TpyJda Y4YE€HBIX U
NPaKTUKOB;

— WHTEepeca W NO3HABaTECIbHBIX MOTHBOB B IOJIYUYCHHUH U ITOCIIEIY -
oeM aHanan3e HHGOpMaIUu O TIEPEIOBBIX JOCTHKCHUSIX COBpE-
MEHHOMH OTE€UYCSCTBEHHON XHMMMHH;

3. ,U,yXOBHO-HpaBCTBeHHOFO BOCMUTAHUA:

— HPaBCTBEHHOI'O CO3HAaHUs, 3TUYECKOI'O IIOBEICHUS;

— CIIOCOOHOCTH OLIGHHUBATh CHUTYAaIlUH, CBSI3aHHBIE C XHUMHUYECKUMHU
SIBJICHUSAMU, U IPUHUMATh OCO3HAHHBIC DEUICHUS, OPUEHTUPY-
sICh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LICHHOCTH;

— IOTOBHOCTHU OLICHHUBATh CBOE IIOBENEHHUE U IOCTYIIKU CBOUX TO-
Bapuileil ¢ MO3ULMUNA HPABCTBEHHBIX M MPaBOBBIX HOPM U OCO-
3HAaHUE MOCIEACTBUM 3THUX MOCTYIKOB;

4. ®opMUpPOBaHUA KyNbTypbl 340POBbLA:

— MOHUMAaHUS [IEHHOCTEH 3/I0pOBOro M Oe3ormacHoro obpasza XKu3-
HH; HEOOXOJUMOCTH OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHO -
My (PHU3UYSCKOMY U HNCUXHUIECKOMY 3IOPOBBIO;

— COOJFOACHUS MPaBWJI OS30ITaCHOTO OOpaIlleHusl C BeIleCTBaMU B
OBITY, TIOBCEAHEBHOM XU3HU U B TPYAOBOU HEATEIHFHOCTH;

— NOHUMAHUs LIEHHOCTH IPaBWJI MHAUBUAYAJIBHOTO U KOJIIEKTHUB-
HOro 0e30MacHOTO MOBEACHHS B CHUTYALUSX, YIPOXKAOIIUX 3710-
POBBIO M KWU3HU JIIOAEH; OCO3HAHUS IIOCJIEJICTBUN U HENPUSITUA
BPEIHBIX NPUBBIYEK (YIOTPEOICHUST aJIKOTOJIsI, HApKOTUKOB, KY-
peHus);

5. TpyaoBoro BOCNUTaHUA:

— KOMMYHUKATUBHOW KOMIIETCHTHOCTH B y4Ye€OHO-UCCIICIOBATEIIb-
CKOU AesTSIILHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUYCSCKON U APY -
TUX BHIAX JICATCIBHOCTH,

— YCTaHOBKHU Ha aKTHBHOE y4JacCTHC B PEHICHUU HPAKTHYCCKHUX 3a-
a4y COUMaJIbHOW HampaBJICHHOCTH (B paMKax CBOEro Kijacca,
IITKOJIBI);
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— WHTEepeca K IPaKTUIEeCKOMY HU3YUEHHUIO IIpodeccuii pa3IungHOTO

pona, B TOM YHCJIE HA OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUUN
IO XHMHH;

— YBaXXEHUS K TPYy, JTIOISIM TpyZa U pe3yibTaTaM TPydOBOii ae-

SATCIIBbHOCTH,

— I'OTOBHOCTH K OCO3HaHHOMY BI:I60py PIHI[I/IBPIHyaHI)HOﬁ Tpack-

TOpHU OOpa3zoBaHWsA, Oyaymiel mpodeccuu M pearn3aluu cob-
CTBCHHBIX JKH3HSHHBIX INTAHOB C YYETOM JINYHOCTHBIX HHTEPECOB,
CcITocOOHOCTEH K XMMHH, HHTEPECOB U ITOTPeOHOCTEH 00mecTBa;

6. dKonorn4yeckoro BOCNUTaHUA:

— DKOJIOTHYECKH I1eJIECOO00pa3HOTO OTHOIISCHHUS K HPUpPOIe, Kak

HCTOYHUKY CYHICCTBOBAHUA XKU3HU HaA 3CMJ'IG;

— NOHHUMAaHMUS TJ100aJIBHOIO XapaKTepa KOJOTHYSCKUX NpobiieMm,

BIIUSITHHUSA DKOHOMHUYCCKHUX IMPOHECCOB HA COCTOAHUEC HpHpOZ[HOﬁ
" COI.IPIaJ'IBHOﬁ CpeAbl;

— OCO3HAaHUA HeO6XO,I[I/IMOCTI/I HCITIOJIB30BaHUA ,Z[OCTI/I)KGHI/Iﬁ XUMHUH

I peICHUA BOMPOCOB PALNMOHAJIBHOI'O IMPUPOAOIIOJIIB30BaHUA]

— AKTHUBHOTI'O HCIIPUATHUS ,E[CI\/JICTBI/II\//I, IIPUHOCIIINUX BPC OKPYIKAKO-

el TpupoHON cpejie, YyMEHUsI MPOTHO3UPOBATh HEOJIaronpusiT-
HbIE DKOJOTMYECKHUE MOCJIEICTBUS NPEANPUHUMAEMBIX IEUCTBUN
U ONpeoTBpaIlaTh UX;

— HaJINYUsl pa3BUTOIO 3KOJOIMYCCKOI0 MBINUJICHUSA, SKOJIOINYcC-

CKOH KyJbTYPHbI, OIIBITA AEATEIBHOCTH dKOJOTNYECKOI HalpaB-
JIECHHOCTH, YMEHHUsI PYKOBOJCTBOBATbCSI MMHU B ITO3HABATEIbHOMN,
KOMMYHHWKAaTUBHOM W COLMAJIBHON NpPaKTHKE, CIIOCOOHOCTH U
YMEHHSI aKTUBHO MPOTHUBOCTOSTH UACOJIOTUH XeMoGhoOuu;

1. ueHHOCTM Hay4HOro no3HaHuA:
— c(OpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIErO COBpE-
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MEHHOMY yPOBHIO Pa3BHUTHS HAYKH M OOMICCTBEHHOW MPAKTHKH;
MOHUMAaHUs cHelMu(PUKN XUMUU KaK HayKH, OCO3HAHHs €€ poJiu
B (OpPMHUPOBAHUM PALMOHAIBHOIO HAYYHOI'O MBIILIEHUS, CO3-
JJaHUW II€JIOCTHOTO IIPEJCTABICHUS 00 OKpY’XKAIOIMIEM MHpE Kak
O €IMHCTBE HNPHUPOABI M YEJIOBEKAa, B MMO3HAHUHM NPHUPOTHBIX 3a-
KOHOMEPHOCTEH M pelIeHMH NpoOieM COXpaHCHHS MPHUPOIHOTO
paBHOBeEcCUS;

yOeXx1IEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JJIsI COBPEMEHHOM
LUBUJINW3AaLUU: B €€ TYMaHUCTUYECKOU HAINpPaBICHHOCTU U BaX-
HOW pOJIK B CO3/JaHUH HOBOU 0a3bl MaTepUaIbHON KyJIbTYpPhI, pe-
IIEHUH TJI00aJBHBIX NPOOJIEeM yCTOMYHBOIO Pa3BUTHSA UeIOBEYE-
CTBa — CBIPbEBOM, SHEPIrE€TUUECKOM, MUIIEBON U SKOJIOTUYECKOM
0e30MMacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIICYEHUH YCIIOBUI
YCIIEITHOTO TPYAa M KOJIOTHYECKH KOM(POPTHOHN KU3HU KaXKIOTO
gjieHa OOIlecTBa;



— €CTEeCTBEHHO-HAYYHON T'PaMOTHOCTH: MTOHUMAHUS CYITHOCTH Me-
TOJOB TO3HAHUSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIO-
COOHOCTH HCIIONIb30BaTh MOJydYaeMble 3HAHWUS JJIsd aHaau3a Hu
OOBSICHEHHUS SIBIICHUM OKPYKAIOMIETO MHpa W MPOUCXOIAIINX B
HEM HU3MEHEHHUN; YMEHUs JieJlaTh 0O0OCHOBAHHBIC 3aKJIFOUCHHUS Ha
OCHOBE Hay4HBIX ()aKTOB U UMEIOIIMUXCS JAHHBIX C HEIBIO IMOJIY-
YEeHUS] JOCTOBEPHBIX BBIBOIIOB;

— CIIOCOOHOCTH CaMOCTOSITEIbHO HCIIOIb30BaTh XHUMHYECKHUE 3Ha-
HUS JUIST PEIIICHUS TTPOOIIeM B pealbHBIX KU3HECHHBIX CUTYAITHSX;

— WHTepeca K MO3HAHWUIO W HCCIEMOBATEILCKOW JIEATCIBHOCTH;

— TOTOBHOCTH ¥ CHOCOOHOCTH K HENPEPBIBHOMY OOPa30BAHUIO U
caMo00Opa30BaHUIO, K AKTUBHOMY ITOJIYYCHHIO HOBBIX 3HAHHUU IO
XHUMHH B COOTBETCTBHHU C KHU3HEHHBIMH ITOTPEOHOCTSIIMH;

— HWHTEpeca K OCOOCHHOCTSIM TPyJia B pa3iH4YHBIX chepax mpodec-
CHOHAIIBHOU NEeATETLHOCTH

METAMPEAMETHbIE PE3Y/IbTATbI

MeTtanpenMeTHBIE PEe3yJIbTaTBl OCBOCHHUSA YYEOHOTO IIpeaMeTa
«XUMUsD» Ha YPOBHE CPETHEr0o OOIIeTo 0Opa3oBaHUs BKIIIOYAIOT:
3HaYUMBbIe JUIsI (pOPMUPOBAHUS MHPOBO33PEHUSI OOYUYAIOIIUXCS
MEXAUCUUIUIMHAPHBIE (MEXIpEJIMETHBIE) OOIIeHAayYHbIE IOHS-
THS, OTPaKAIOMINE IEJIOCTHOCTh HAYyYHOH KapTHUHBI MHUpa U CIe-
mU(pUKYy METOZIOB ITIO3HAHMUSI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX Ha-
yKax (MaTepus, BEIIECTBO, SHEPTHsI, sIBJICHHE, IIPOIIECC, CUCTEMA,
Hay4HBIH (aKT, NPUHIHII, THUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopwusi, UCClellOBaHNEe, HAOIIONCHUE, U3MEPEHNUE, dKCIIEPUMEHT
U Jp ); YHUBEpcaJbHbIe yueOHbIe AeicTBUS (ITO3HAaBaTEIbHBIC, KOM-
MYHHKAaTHUBHBIC, PETYyJISITUBHBIC), oOecneunBaronine GopMHupoBa-
HUEe QYHKIIMOHAIBHOW I'PaMOTHOCTH U COIUAIBHONW KOMNETEHIINHN
00y4JarouImxcs; CMOCOOHOCTh 00YYaroNIMXCsl UCIOJIb30BaTh OCBOCH -
HbIE MEXIHUCIMUIUIMHAPHBIE, MUPOBO33pEHYECKHUE 3HAHUS U YHH-
BepcaJIbHbIE ydeOHbIC JIEHCTBUS B IO3HABATEIHHON U COMAIIBHOM
MPaKTHUKE

MeranpeaMeTHBIE pe3yabTaThl OTPaXXaloT OBJIAJCHUE YHUBEP-
CaAIbHBIMH Y4YE€OHBIMM ITO3HABATEIILHBIMHA, KOMMYHHUKAaTUBHBIMHU U
PEeTYIISITUBHBIMH JIEHCTBUSIMU

Ognadenue YyHUBEPCATILHBIMU YUEOHBIMU NOZHABAMEIb-
HbiMu oelicmeuamu:

1. Ba3oBbIMM NIOrMYECKUMMN AEUCTBUSMU:

— CaMOCTOSITEJIFHO (POpPMYyIMpOBAaTE W aKTyaIM3HUPOBATH IIpoOIIe-
MY, BCECTOpPOHHE €€ paccCMaTpHUBaTh;

— OIIPENEeNISATH 1IN ISSITEIILHOCTH, 3aJ1aBasi rapaMeTphbl U KpUTe -
PYHM UX JOCTHIXKEHUSI, COOTHOCHUTH PE3yJIbTaThI JISSITEIIbHOCTH C
IIOCTaBJICHHBIMH LEJISIMU;
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HWCIIONB30BaTh MPH OCBOCHUM 3HAHUW INPUEMBI JTOTHYECKOTO
MBIIIJICHUSI — BBIACISITh XapaKTepHbIE NPU3HAKH MOHATHH U
yCTaHaBJIWBATh UX B3aHUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIO-
IIHE TTOHSITHUSA U1 OOBSICHEHUSI OTACIBHBIX ()aKTOB U SIBIICHUH;
BBIOMpPATh OCHOBAHUS U KPUTEPHUH TSI KIACCH(UKAIINH BEIIECTB
U XUMHUYECKUX PEaKIINi;

yCTaHaBIMBaTh NMPUYUHHO-CJIEACTBEHHBIEC CBSI3H MEXIy H3ydae-
MBIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKNE pacCy’XIACHUSA (MHAYKTUBHBIC, IETyKTHUB -
HBIE, 10 aHAJIOTHU), BBISIBISATH 3aKOHOMEPHOCTH U POTHUBOpPE-
4usl B pacCMaTPUBAEMBIX SIBICHHUSX, (pOPMYIMPOBATH BHIBOJBI
¥ 3aKJIFOYCHHUS;

MIPUMEHSITH B IIPOIECCE ITO3HAHUS UCITOJIB3YEMbIE B XUMHUH CHUM-
BOJINUECKHE (3HAKOBBIE) MOJIENIH, IPEeoOpa30OBEIBATh MOJICJIBHEIC
MIPEACTABICHU — XUMHWYECKHI 3HAK (CHMBOJI) 3JI€MEHTA, XH-
mudeckast GopmyIia, ypaBHEHHE XUMHUYECKON peakuu — MpHU
peHICHUAU y‘~Ie6HLIX IMO3HaBaTCJIbHBIX MW MPAKTHUYCCKHUX 3ajay,
MIPUMEHSITh Ha3BaHHBIE MOJICIIBLHBIC ITPEICTABICHUS IJISI BBISB-
JICHUS XapaKTEPHBIX MPU3HAKOB M3y4YaEMbIX BEIIECTB U XHUMH-
YECKHUX peaKIni;

2. bazoBbiMK nccnepoBaTenbCKUMMU 4eACTBUAMM:

BJIaJIETh OCHOBAMH METOJOB HAay4YHOI'O MO3HAHUS BEUIECTB U XHU-
MUYECKHUX PEaKIIni;

bopmynupoBaTe menu W 3amayd HUCCIEIOBAHUs, HWCHOJIH30BaTh
MMOCTABJICHHBIC M CAMOCTOSTEIBHO C(POPMYIIMPOBAHHBIC BOIPOCHI
B KadeCTBEC MHCTPYMCEHTA MO3HAHUS W OCHOBBI i (POpPMHUPOBA-
HUSI TUOOTE3bl NO NOPOBEPKE MNPaBUIBHOCTH BBICKAa3bIBAEMbIX
CYXIEHUH;

BJIaJIETh HAaBbIKAMH CaMOCTOSITEIIBHOTO IJIAHUPOBAHUS U IIPOBE-
J€HUSI YYEHUUYECKHUX DKCIIEPMMEHTOB, COBEPIIEHCTBOBATH yMe-
HUsI HAOJIOJIaTh 3a XOJOM Mpoliecca, CaMOCTOSITEIbHO IPOTHO-
3UPOBATh €r0 pe3yabTaT, popMynHupoBaTh 00OOMICHUS U BHIBOIBI
OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3yJbTaTOB MCCIEIOBAHMUSI, CO-
CTaBJISITh 00OOCHOBAHHBIA OTUET O MPOJIEIAaHHOU paboTte;
MpUOOpEeTaTh ONBIT YYCHUYECKON HCCISIOBATEIILCKOW M IIPO-
€KTHOU JESITCIIbHOCTH, MPOSIBISITH CIIOCOOHOCTH W TOTOBHOCTH
K CaMOCTOATCIIBHOMY ITOHCKY METOAOB PCHICHUA MMPAKTHUYCCKHX
3a71a4, NPUMEHEHUIO PA3JIMYHbIX METOJOB MMO3HAHMUS;

3. Mpuémamm pabotbl ¢ MHpopmauuen:
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OPUEHTHUPOBATHECS B PAa3IMYHBIX HCTOYHHKAX WHPOPMAIIUH
(HaydHO-IOMYJISIpHAsI JIMTEpaTypa XHUMHYECKOTO COJEepKaHUs,
CIIpaBOYHBIE TI0COOMS, pecypchl HMHTepHeTa), aHaIU3UPOBATH
nHGOPMAIUIO PA3JIMYHBEIX BUAOB B (GOpPM MNPEACTABICHUS, KPU-
TUYECKH OIEHUBATH €€ NOCTOBEPHOCTH W HEHIPOTHBOPEUYHUBOCTE;



— (GopMyJIMpPOBATH 3aIIPOCHI U MIPUMEHSTHh PA3JIMIHBIE METOAbI MPHU
IMOUCKE U O0TOOpe MH(POPMAIHNK, HECOOXOTUMOU NI BHITIOJTHCHHUS
YYEOHBIX 3a/1a4 OINPEeJIEHHOrO THIIA;

— IPHOOpPETAaTh OMBIT MCIOJB30BaHUA HH(POPMAIMOHHO-KOMMYHH-
KATUBHBIX TEXHOJIOTUH U Pa3JIMYHBIX IOUCKOBBIX CHCTEM;

— CaMOCTOSITEILHO BBIOUpATh ONTUMAIBHYIO (GOpMYy MpeJcTaBiie-
HUA wHopManmu (cxemsl, rpadUKH, OAUarpaMMbl, TaOJIUIIEL,
PHUCYHKH M1 T TI );

— HCMOJIb30BaTh HAYYHBIN SI3BIK B KaUE€CTBE CpeAcTBa Ipu pado-
T€ C XMMHYECKOH MH(pOpMalne: IpUMEHSITh MEXIpEeIMETHEIE
(puznueckue m MaTeMaTHYE€CKUE) 3HAKHU U CUMBOJIBL, (DOPMYJIbI,
ab0peBUaTypbl, HOMCHKJIATYPY;

— HCHOJIb30BaTh M NpeoOpPa3oBBIBATH 3HAKOBO-CHMBOJIHMYECKHUE
cpelcTBa HarJISIAHOCTH
OgniaoeHue YHUBEPCATIbHBIMU KOMMYHUKAMUGHBIMU

oeiicmeuamu:

— 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMBI B XOJ€ IIH -
ajjora W/WJIM JUCKYCCHUM, BBICKa3bIBaTh HJeH, (HOPMYJIHPOBATH
CBOM IIPEIJI0KEHHUsI OTHOCHUTEIIFHO BBIIOJIHEHUS NPEII0KECHHON
3a/1a4u;

— BBICTYHATh C IpPE3eHTAlMeld pe3yJbTaTOB IIO3HABATEIHLHOMN Ie-
SITEJILHOCTH, IIOJIYYEHHBIX CaMOCTOSITEJIbHO HMJIM COBMECTHO CO
CBEPCTHUKAaMHM TPHU BBIITOJHEHUH XWMHWUYECKOIO SKCIEPUMEHTA,
MMPaKTHYECKOH padOThI IO MCCIEIOBAHHUIO CBOWCTB H3y4aeMBbIX
BEIIECTB, peaji3alui yueOHOro npoekra u (GpopMyIupoBaTh BbI-
BOJBI [0 pE3yJibTaTaM NPOBEAEHHBIX HCCIEIOBAaHUU IIyTEM CO-
TJIaCOBAaHUS IMO3MIMH B X0JA€ OOCYXIE€HHSI U OOMEHa MHEHHSIMH
Ognadenue yHUGEPCAIbHBIMU PECYSIAMUBHBIMU OeliCHl-

euAMU:

— CaMOCTOSITeILHO IJIAHUPOBATh M OCYUIECTBIISITH CBOIO I103HA-
BaTEJIbHYIO NEATEIIBHOCTh, OIpeAeisisi e€ Leian W 3aJadyd, KOH-
TPOJIMPOBATh U O MEpPEe HEOOXOJIMMOCTH KOPPEKTHPOBATH IMPE/I-
JJaraeMblii aJITOPUTM ACHUCTBUH NPH BBINIOJIHEHWH YUYEOHBIX H
HWCCIeNOBAaTEeIbCKUX 3aJad, BBRIOMpaTh Hauboliee 3(PPeKTHUBHBIN
CIIOCO0 WX pemieHus] ¢ y4ETOM ITOJYYEeHHUS] HOBBIX 3HAHUU O Be-
[IECTBaX U XUMHUUYECKUX PEAKIIUSIX;

— OCYILIECTBJISITh CaMOKOHTPOJIb CBOCH JESITEIbHOCTH Ha OCHOBE
caMoOaHaJn3a U CaMOOLICHKH

NMPEAMETHbBIE PE3Y/IbTATbI

I[IpeameTHBIC pe3ynabTaTBl OCBOCHHUS HPOTrPaMMEI CpeIHEero 00-
mero oOpa3oBaHUs MO XUMHUH Ha 0a30BOM YPOBHE OPHCHTHUPOBAHBI
Ha oOecIlieueHHne MPEeuMYIIeCTBEHHO 00IeoOpa3oBaTeabHOW U 00-
HICKYJIBTYPHOW MOATOTOBKH OOyyaromuxcss OHH BKITFOYAIOT: CHEIl-
ududeckrue s y4eOHOro IpeamMera «XUMUS HaydHbIC 3HAHUS,

17



YMEHHUSI ¥ CIIOCOOBI NEHCTBUI IO OCBOSHUIO, HHTEPIPETALINN U TIpe-
00pa30BaHUIO 3HAHUI, BUABI AESITEIBHOCTH 110 IMOJYYEHHUIO HOBOTO
3HAHUS ¥ NIPUMEHEHHUIO 3HAHUW B Pa3JIMYHBIX yYEOHBIX M peaJbHBIX
’)KU3HEHHBIX CHTYallWsIX, CBA3aHHBIX C XxHMMHeil B mporpamme npen-
METHBIE Pe3yJbTaThl MPEACTABJICHBI 1O FOJlaM U3YyYEHUS

10 K/1IACC

HpeI[MeTHI)Ie pe3yabTaThl OCBOCHUA KypcCa «Opl"aHI/IquKaﬂ XHU-

MU OTPaAXKaroT:

1

2)

3)

4)
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cpopmuposannocms npeocmaenenuii. 0 XHUMHUUYECKOH cocTaB-
JISIFOIIE €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, POJIM XUMHH B
IMO3HAHWUM SIBICHUH NPUPOABI, B (OPMUPOBAHUU MBIIUICHUS H
KYJIBTYPbI JINYHOCTH, €€ (YyHKIMOHAJIBHON I'PaMOTHOCTH, HEOO-
XOOUMOMW IJIsl PEIIeHUs] NMPAaKTUYECKHX 3anad M dKOJOTMYECKH
00OCHOBAaHHOTO OTHOWICHHUSI K CBOEMY 3/I0OPOBBIO M IIPHUPOITHOM
cpexne;

61adenue CHUCTEMOW XHMHWYECKHX 3HAaHUM, KOTOpasi BKIIO-
YaeT: OCHOBOIIOJATAIONINE MOHSITHSI (XUMHUYECKHII 3JIE€MEHT,
aToM, 3JIEKTPOHHAasi 000JI09Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
3JIEKTPOOTPHUIIATEIILHOCTh, XUMHUYECKasd CBSA3b, CTPYKTypHas
dopmyna (pazBépHyTasi U COKpamléHHAas1), MOJIb, MOJIIpHAas
Macca, MOJISIDHBIH 00BbEM, yIIIEpOAHBIN CKeJIeT, (PyHKIIMOHAIb-
Has rpyIia, paaukaia, U30MepHs, H30MepPhl, TOMOJOTHUYECKUH
psiA, TOMOJIOTH, YIJIEBOIOPOIBI, KUCIOPOA- B a30TCOASpKaIIHe
COEJIMHEHMUsI, MOHOMEDP, HOJIUMEP, CTPYKTYPHOE 3B€HO, BHICO-
KOMOJIEKYJISIDHBIE COCIWHEHUS); TEOPHUH M 3aKOHBI (TEOpHs
CTpOEHMsI OpraHnvyeckux BemectB A M bBbyrtneposa, 3akoH
COXpaHEHHsI MaCChl BEIISCTB); 3aKOHOMEPHOCTH, CUMBOJIMYE-
CKUH S3BIK XMMHH; MUPOBO33PEHUYECKHE 3HAHUS, JIS)KAIIHUE B
OCHOBE MOHMMAaHUs NMPUYUHHOCTH U CUCTEMHOCTH XHUMHYECKHUX
SIBJICHUH, (paKkTOIOTHYECKHE CBEACHHSI O CBOMCTBax, COCTaBeE,
MOJIy4YeHUH U 0€30MacCHOM HMCHOJIb30BaHUM BaKHEHIINX opra-
HUYECKHX BEIIECTB B OBITY U IPAKTUYECKOU JeATEJILHOCTH Ye-
JIOBEKa;

chopmuposannocms ymenuil 6ulA6/1AmMb XapaKTEpHbIE MPU3HA-
KU TTOHSTHUH, YCTAaHABINBATh NX B3aMMOCBSI3b, UCHOIb308AMb
COOTBETCTBYIOIIME MOHSITHUS IIPH OINHMCAHHU COCTaBa, CTPOCHUS
M IIpeBpalleHnil OPpraHNYeCKUX COCINHEHUI;
chopmuposanHoCms  YMeHUll UCHOAb306aMb XUMHUYECKYIO
CHUMBOJIMKY JUISI COCTaBJIEHHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BépHyTOH, COKpaméHHOM) HOPMyYJ OpraHMYECKHUX BEIIECTB
M ypaBHEHHH XUMHUYECKHX PEAKIINI; U320masiueams MO IS
MOJIEKYJI OPTaHUYECKUX BEIIECTB AJIsI MIUTFOCTPAUN UX XUMHU-
9EeCKOTO0 U MIPOCTPAHCTBEHHOTO CTPOCHUS;



5)

6)

7

8)

9)

10)

11)

12)

cihopmuposannocms ymeHuli ycmamnasiueams TIPUHAIICK-
HOCTHh M3YYEHHBIX OPTraHHUYECKHUX BEMISCTB IO UX COCTaBY H
CTPOCHHIO K OIpeNeNéHHOMY KilacCy/Tpynmne COeIMHEHHUHN
(yraeBozmopobl, KUCIOPOJI- U a30TCOAEprKaIlue COeAUHEHUS,
BBICOKOMOJICKYJISIDHBIE COEIMHEHUs); daeamb WM Ha3BaHUs
no cucremarndecko HomeHkiarype (IUPAC), a takxke Tpu-
BHAJIbHBIE HA3BaHUs OTJACIILHBIX OPTaHUYECKHUX BEIIECTB (3TH-
JICH, IPOIUJICH, alleTUJICH, DTHUJICHTJIMKOIb, TJINIEPUH, (EHOT,
dopmanpaerna, aneraabaerui, MypaBbUHasE KUCI0Ta, YKCYC-
Hasl KUCJIOTa, OJIEMHOBAasl KUCJIOTa, CTEapUHOBAsI KUCIIOTA, TITIO-
K03a, GpyKTOo3a, KpaxMas, [IeJUII0I03a, TIIUIIUH);
chopmuposanHocms ymenusi onpeoeisims BUIbl XUMHUYECKOMN
CBSI3H B OPTaHHUYECKUX COCIMHECHUSX (OMHAPHBIC U KPAaTHBIE);
chopmuposannocms yMeHust NpUMeHsMb TIOJIOKEHUST TEOPHU
CTPOCHHUSI OpTaHHYEecKHUX BemecTB A M BytinepoBa mia 00b-
SICHCHUsI 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U CTPO-
€HUsl; 3aKOH COXPaHEHHWs] MacChl BEIIECTB;
cihopmuposanHocms  yMeHUll Xapakmepuzoeams  COCTAaB,
CTpOocHHE, (PU3HNUYECCKHE U XMMHUYECKHE CBOWCTBA THUITUIHBIX
peacTaBUTENCH Pa3IHYHbBIX KJIACCOB OPraHUYECKHUX BEIISCTB
(MeraH, 3TaH, 3TUJICH, MPOIWJICH, alleTWJIcH, OyTtagueH-1,3,
MeTmwiOyTaaueH-1,3, OEH30J, METAHOJI, 3TAHOJ, AITHJICHIJIH-
KOJIb, TJIMLEPUH, (EHOJI, alleTajIbIeru, MypaBbHUHasI U yKCyC-
Hasl KUCJIOTHI, I'JIIOKO3a, Kpaxmall, IeJJTI0JI03a, aMUHOYKCYyC-
Hasl KUCJIOTA); ULIHOCMPUPOE8aAms TCHETHUYECKYIO CBI3b MEXIY
HUMH YPaBHCHHUSIMH COOTBETCTBYIONIUX XUMHUYSCKUX PEaAKIIHI
C UCOOJB30BAaHUEM CTPYKTYPHBIX (POPMYIT;
chopmuposanHocms  yMeHUs XapaKkmepu3osams WCTOYHUKHU
YTJIEBOAOPOTHOTO CHIphs (He(pTh, MIPUPOIHBINA Ta3, yroib), CIIO-
COOBI UX mepepadOTKH W IPAKTHUECKOS HPHUMEHEHHE IPOIYK-
TOB TIepepaboOTKU;

chopmuposannocms ymeHull npoeoOuUms BBIYUCICHUS 110 XU-
MHUYECKHUM YpaBHEHUSIM (Macchl, 00bEMa, KOJIHMYECTBA HCXOX-
HOT'O BEIlECTBAa WJIM NMPOJAYKTa PEaKIUHM 10 M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJHOTO M3 MCXOJHBIX BEIISCTB MIIM IIPO-
JIIYKTOB PEaKIMH);

chopmuposannocms ymenuti 6iademsv CUCTEMOW 3HAHUH 00
OCHOBHBIX METOJIaX HAay4YHOTO IIO3HAHHUS, HCIIOJIb3yEeMbIX B
XUMHH OPU HU3YyYCHUHM BEUIECTB M XUMHYSCKUX SIBICHUU (Ha-
OnroneHne, W3MEpEHHe, IKCIIEPUMEHT, MOJEJIMPOBaHUE), UC-
Nnob306amb CUCTEMHBIE XHMHWYECKUE 3HAHUS JUISI TPHUHSITHS
peuleHnii B KOHKPETHBIX J>XU3HEHHBIX CHTYallMsIX, CBS3aHHBIX
C BEIISeCTBAaMHU M UX IIPUMEHEHHUEM;

CPoOpMUpOBaAHHOCMb YMeHUll CcoOn0ams npasuid TOJIb30Ba-
HUSI XUMHYECKOH IOCYyZ0W W JIabopaTOpHBIM OOOpYyJAOBaHHUEM,
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13)

14)

15)

16)

17)

a Tak)Xe IMpaBujia OOpaIIeHUsI C BEIIECTBAMH B COOTBETCTBUH
C MHCTPYKIWSIMHU IO BBIIIOJIHEHUIO JIAOOPATOPHBIX XUMHYECKHUX
OITBITOB;

chopmuposannocms  ymMeHull NAAHUPOBAMb W BbINOAHAMb
XUMHYECKHI DKCIEPUMEHT (IIPEeBpAIllCHUsI OPraHWYECKUX Be-
IIECTB IPU HarpeBaHUH, MOJYyUYECHHE DTHJIICHA U H3YyYCHHE €ro
CBOMCTB, KaU€CTBEHHBIC PEAKIIMH OPTaHWYECKHX BEIIECTB, AE€-
HaTypanus O€JIKOB HpH HarpeBaHWM, ILBETHBIC pEaknuu Oe-
KOB) B COOTBETCTBHUHU C IIPaBUJIAMH TEXHHKH 0€30MaCHOCTH IIPH
oOpameHnu ¢ BEIIeCTBaMH W JIA0OpaTOPHBEIM O0OpYIdOBaHHEM,
npedcmaenams Pe3ylbTaThl XHUMHUYECKOIO OJKCIIEpPHMEHTa B
(¢opme 3anncu ypaBHEHHII COOTBETCTBYIOIIMX peakuuil U ¢gop-
MYAupoeams BBIBOJBI HA OCHOBE DTHX PE3YJIbTAaTOB;
chopmuposannocms  yMeHull  KpUMuuyeckKu aHAIu3uUpo8amsy
XUMHYECKYI0 WH(}pOpMamuio, MoIydaeMyl0 W3 pPa3HBIX HCTOY-
aukoB (CMU, UuTepHer u ap );

chopmuposannocms ymenuti coonodams npasuia KOIOTHYe-
CKH I1€JIECOOOPAa3HOTO MOBEACHUS B OBITY M TPYIOBOH ASSITENb-
HOCTH B IEIISIX COXPAaHEHHUs] CBOETO 3IJ0POBBS M OKPY’KaromieH
MPUPOJHON Cpenbl; 0Cco3HA8amb OIACHOCTh BO3JIEHCTBUS Ha
JKUBBIC OpPIraHU3MBbI OHpeI{eJ’IéHHLIX OpraHM4Y€CKHUX BCIICCTB,
noHuMas cwmbica mnokazarens I1JK, noscuams Ha npumepax
CHOCO6I)I YMEHBUICHUA U NPEAOTBpAIlICHUA HX BPCIHOI'O BO3-
NEeHCTBUS Ha OPTaHU3M 4YEeJIOBEKa;

JJ11 06yqa101111/1x051 C OI'paHUYCHHBIMH BO3MOXHOCTSAMU 310-
pOBBS: YMEHHE NPHUMEHSTH 3HAHHUS OO0 OCHOBHBIX JOCTYIIHBIX
MeTOoJax IMO3HAHUS BEIIECTB M XMMHYECKHUX SIBJIICHHUH;

JUISL CIETBIX U CIIAa00BHAAIIMX OOYyUYaIOIINXCS: YMEHHE UCIOJb-
30BaTh pelibe(PHO TOUESUHYIO cUcTeMy 0O0o3HaueHnuii JI bpaiis
JUISL 3alTUCU XUMHUYECKUX (HOpMYT

11 K/IACC

Hpe)lMCTHI)Ie pe3yJibTaTbl OCBOCHHA KypCa «06111351 U HEOpraHu-

HEeCKast XUMUs» OTpa’XaroT:

1)

2)
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chopmuposannocms npedcmasienuli. 0 XUMHUUYECKON cocTaB-
JISIOLIEH €eCTECTBEHHO-HAYYHOW KapTUHBI MHUpPa, POJIH XUMUU
B IIO3HAHHWU SIBICHHUN MPUPOIB], B (POPMHUPOBAHUH MBIIIICHUS
U KYJIbTYypbl JIMYHOCTH, €€ (QYHKIHOHAIBHONW TI'PaMOTHOCTH,
HGOGXOIIPIMOﬁ I pCIICHUA NMPAKTHUYCCKHUX 3ada4d U OKOJIOTH-
9eCKH OOOCHOBAHHOTO OTHOMICHHUS K CBOEMY 3JIOPOBBIO W TIPHU-
poaHoOH cpee;

g1adeHue CAUCTEMON XUMHUIECKNX 3HAHUM, KOTOpasi BKJIFOYAeT:
OCHOBOITOJIATAIOIIAE MOHATHUS (XUMHUYCSCKHI 3JIEMEHT, aToOM,
HU30TOII, S-, P-, d-3JeKTPOHHBIE OpOUTATIN ATOMOB, UOH, MOJIEKY-



3)

4)

5)

6)

D)

8)

J1a, MOJIb, MOJISIpDHBII 00BEM, BaJIECHTHOCTD, SJIEKTPOOTPHUIIATENb -
HOCTB, CTCNICHb OKHCJICHHSA, XMUMHYECKas CBA3b (KOBaJICHTHAf,
HOHHAas, MeTaJUIMdecKkas, BOJOPOOHAas), KpHUCTAJUIMYECKas pe-
ETKA, TUIIBI XUMUYECKUX PEAKLUI, paCTBOP, 3JEKTPOJIUTHI, HE-
3JEKTPOJIUTHI, 3JEKTPOJIUTHUUECKAST NUCCOLUALMS, OKUCIMUTEID,
BOCCTaHOBUTEIb, CKOPOCTh XUMHUECKONH peakIuu, XUMHUUECKOe
paBHOBecHE; TEOPUM U 3aKOHBI (T€OpUs DIIEKTPOJIUTHUYECKOH
aucconyanum, nepuoanyeckuil 3akon | I MenneneeBa, 3aKOH
COXpAaHEHHUsI MaccChl BEUIECTB, 3aKOH COXPaHEHHUsS U IMpeBpalle-
HUSI DHEPTMHM NIPH XUMHUYECKHX PEaKIUsIX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN SI3BIK XHMMHH, MHPOBO33PEHUYECKHUE 3HAHWUA,
JieXallye B OCHOBE NOHUMAHHUS NPUYUHHOCTH U CUCTEMHOCTU
XUMHUYSCKAX SBICHUM, (AKTOJIOTHUECKHE CBEACHHUA O CBOIi-
CTBaxX, COCTaBe, MOJIYYCHHH € OE30IIaCHOM HCIIOIB30BaHUH
Ba)KHCHIIINX HEOPTAaHUYECCKUX BEHMISCTB B OBITY U IMPAKTUICCKOU
JESITEIbHOCTH YEJIOBEKA;

chopmuposanHocmes ymeHull 8vls16/Amb XapaKTEepHBIC IIPH-
3HaKU IOHATHUH, ycmaHaénueéams HUX B3aUMOCBSI3b, UCNOJIb-
308amb COOTBETCTBYIOIIME MOHSITUSI NPU ONMCAaHUN HEOPraHU-
YEeCKHX BEIIECTB M UX IpEeBpaIleHUu;

chopmuposannocms yMeHUli UCNONb306aMb XUMHYECKYIO CHM-
BOJIMKY JUISI COCTaBJIeHUsI (OPMYJT BEUIECTB U YPAaBHECHUH XUMU -
YeCKUX peaklui; cuctemarndeckyio HomeHkiatypy (IUPAC)
U TpUBHAJIbHBIE Ha3BaHUSA OTACIBbHBIX HEOPraHMYECKHUX Be-
miectB (yrapHelid ra3, yrJI€eKUCIIBIA Ta3, aMMHakK, rameéHas Hu3-
BECTbh, HeramiéHasi U3BeCTh, IUTHEBAsI COJIA, ITUPUT U AP );
cihopmuposannocms ymeHuli onpeoensams BaICHTHOCTh U
CTEII€Hb OKHCJIEHUSI XMMHUUYECKUX DJIEMEHTOB B COEIMHEHUSX
Pa3IU9IHOTO COCTaBa; BHJ XUMHUYECKOU CBsI3U (KOBaJICHTHAs,
HOHHAsI, METaJUTM4YecKasi, BOJIOPOJTHASI) B COCIUHCHUSIX; THII
KPUCTAJUINYECKON pEeIIETKH KOHKPETHOTI'O BemiecTBa (aToMHas,
MOJIEKYJIsIpHasi, HOHHAasl, MeTaJUIN9YecKas); XapakTep cpeabl B
BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCAUHEHHUH;
chopmuposanHocms  YyMeHUll YCMAHAeAUeams TPUHAIEK-
HOCTHh HEOPTaHMYECKHUX BEIIECTB IO UX COCTaBYy K ONpeaeaéHHO-
MYy KJaccCy/TpyIie COeANHEHUH (IIPOCThIe BEIIecTBa — MeTal-
JIbI 1 HEMETaJUIbl, OKCUJBI, OCHOBAaHUsI, KUCIIOTHI, aMm(pOoTepHbIe
TUAPOKCUIBI, COIN);

chopmuposanHocms  yMeHUll pPAcKpbléamb CMBICT TICPHOIH-
yeckoro 3akoHa JI M MenneneeBa U JEMOHCTPUPOBATH €ro
CUCTEMAaTHU3NPYIONYI0, OOBSICHUTEIBHYIO M IIPOTHOCTHYECKYIO
bysKINH;

chopmuposanHocms yMeHull xapakmepuzoeams >SIESKTPOHHOE
CTpOCHHE aTOMOB XHUMHUYECKUX deMeHTOB 1—4 mepuogon Ile-
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9)

10)

11)

12)

13)

14)

15)

16)

22

pUOAUYECKONW cUCTEeMbl XUMHUYecKuX 3nemeHToB J{ W Menne-
JieeBa, HUCIOJIb3ysl IMOHATUS «S-, P-, d-37neKTpoHHBIE OpOUTa-
JIN», «IHEPreTUUYECKHE YPOBHH»; OOBICHSAMb 3aKOHOMEPHOCTH
U3MEHEHHUSI CBOWCTB XUMHYCCKUX IJIEMEHTOB M UX COCIUHEHUMN
0o mepuoiamM u rpymnmaMm [leprnoagudecKoil CUCTEMBI XUMHYE-
ckux ayemenToB JI 11 Menneneena;

cpopmuposannocms ymenuil xapaxmepusosamos (onucviéams)
o0Impe XMMHUYCCKHE CBOMCTBA HECOPTaHHUYECKHX BEIIECTB pas3-
JIMYHBIX KJIACCOB; noomeepicoams CYNICCTBOBAHUE TI'CHETHUYC-
CKOM CBSI3U MEXKJAYy HCOPTAaHUYECKHUMH BEIIECTBAMH C ITOMOIIBIO
YpaBHCHUI COOTBETCTBYIOIIUX XUMHUYCCKUX PCAKIIHA;
chopmuposannocms ymenus  Kraccuuyuposams — XAMHAYE-
CKHE peakiHUu 10 Pa3IMYHBIM MpU3HAKaM (YHUCIYy U COCTaBy
pearupymoIuux BEIIeCTB, TCILIOBOMY 3(Q(PEeKTy peakiuu, U3Me-
HCHHUIO CTCICHEH OKHUCJICHHUSI 3JEMEHTOB, OOpaTHUMOCTH peak-
IIUH, YYACTHUIO KaTajlu3aTopa);

chopMUpoBanHOCMb YMEHULl COCMAesimb YPABHEHHUS  peak-
Uil pa3IMYHBIX THUIOB, MOJHBIC U COKpalIEHHBIC YpPaBHCHUS
peaKkiuuii MOHHOTrO OOMEHAa, YUYHUTHIBAS YCIOBHS, HPU KOTOPBIX
9TU peaKkluu UAYT 10 KOHIIA;

chopmuposannocms ymeHuti npogooOums PeaKuuu, MOATBEPK-
JA0IIFe KavyeCTBEHHBIH COCTaB Pa3IUYHBIX HEOPraHUYSCKUX
BEIIECTB; PACHO3HABAMb OIMBITHBIM MYTEM HOHBI, HPUCYTCTBY-
IOIIME B BOJHBIX PAaCTBOPAx HEOPTaHUUYCCKUX BEIIECTB;
chopmuposannocms ymMeHull packpviéams CYUIHOCTb OKHUCIIH-
TEJIbHO-BOCCTAHOBUTEJBHBIX PEAKIIMUA IMOCPEICTBOM COCTAaBIIC-
HHSI DJICKTPOHHOTO OajlaHca dTUX PEaKIluii;
chopmuposannocms ymenull 006BACHAMb 3aBUCHUMOCTb CKOPO-
CTH XMMHYECKOU pEaKkiuu OT Pa3IMYHBbIX (DAKTOPOB; XapakTep
CMEIIEHUSI XUMHUYECKOT0 PAaBHOBECHUSI B 3aBUCUMOCTH OT BHEIII-
Hero Bo3aeicTBus (nmpuHuun Jle llarense);
CHOPpMUPOBAHHOCMb  YMEHUL XAPAKmMepu306ams XUMHUUYECKHUE
OPOIECCHI, JIS)KAIIME B OCHOBE IPOMBINUICHHOTO IOTYYCHUS
CEepPHOM KHCJIOTHI, aMMHaKa, a Takke CPOPMHPOBAHHOCTDH MpPEI-
CTaBJICHWH 00 OOMIMX HAYYHBIX MPHUHIIUIIAX U SKOJIOTHYECKHUX
npobieMax XUMHUYECKOTO IMPOU3BOACTBA;

chopmuposannocms yMeHultl npoeooums BBIYUCICHUS C WC-
HOJIb30BAHUEM IMOHSTHUS «MaccoBasl IOJsI BEIISCTBA B PacTBO-
pe», OOBEMHBIX OTHONIICHHUU Ta30B MPU XUMHUYCCKUX PEAKIHSIX,
MacChl BellecTBa WM O00ObEMa ra3oB II0 H3BECTHOMY KOJIHAYE-
CTBY BECIISCTBA, Macce WiId 00BEMY OHHOTO M3 y4aCTBYFOIIHAX
B pEaKIHH BEIIECTB, TSIUIOBOTO 3(P(deKkTa peakuu Ha OCHOBE
3aKOHOB COXPaHEHHsI MAacChl BEIIECTB, MPEBpAIICHUS U COXpa-
HEHUsSI DHEPIUu;



17)

18)

19)

20)

21)

22)

chopmuposannocms ymenulli cobaooams npasuia TOJIb30Ba-
HUSI XMMHYECKOW mocynoil M 1abopaTOpHBIM OO0OpYIOBAaHHEM,
a Tak)Xe IMpaBHiia OOpaIIeHUs] C BEIIECTBAMH B COOTBETCTBUH
C MHCTPYKIWSIMU 11O BBIIIOJTHEHHIO JIAOOPATOPHBIX XMMHYIECKHUX
OITBITOB;

chopmuposannocms ymMeHull NAAGHUPOSAMb U 8bINOIHAMYb XU-
MHYECKHI 9KCIIEPUMEHT (pasiioKeHHe IepoKCcHaa BOJOpOia B
OPUCYTCTBUHU KaTaJIn3aTopa, ONpeJIeJISHUE CPelibl pacTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO HHIAUKATOPA, BIUSHUE
pa3snuYHBIX (aKTOPOB Ha CKOPOCTh XUMHUYECKON pEeaKiinuu, pe-
aKIMM MOHHOTO OOMEHa, KaueCTBEHHBbIC peaKLUUUu Ha cyJibdar-,
KapOOHAT- U XJIOPHUIA-aHHUOHBI, HA KATHOH aMMOHMUSI; PEIICHUE
SKCIIEPUMEHTAIBHBIX 3a1a4 no TemMam «Metamre» u «Heme-
TaJJIbD») B COOTBETCTBHHU C IPABUJIAMH TEXHUKH O€30IIaCHOCTH
pHu OOpaIIeHUN C BEIIEeCTBAMH U J1abopaTOPHBIM 00OpyaOBa-
HUEM, npeodcmasisams pe3yabTaTbl XUMHYECKOTO SKCIIEpHUMEH -
Ta B (popMe 3ammcu ypaBHEHHII COOTBETCTBYIONINX PeaKuid 1
Gopmynrupoeams BHIBOABI HA OCHOBE dTHUX PE3yJIbTAaTOB;
cpopmuposanHocms  YMeHUll  KpUMmuuecku aHaiu3uposamy
XUMHYECKY WH(pOpMaLMIO, HOJIydYaeMyl0 W3 pPa3HBIX HCTOY-
aukoB (CMU, UuTepHer u ap );

chopmuposannocms ymenuii coono0ams npasuia KOIOTHIE-
CKH 11€JIECOOOPa3HOTO MOBEACHUS B OBITY M TPYIOBOH ASSITENb-
HOCTH B LIEJISIX COXPAHEHHUsI CBOETO 3JI0POBbSl M OKpYIKaoIIel
NPUPOJHON Cpeabl; OCO3HAaBaTh OIIACHOCTH BO3JIEHCTBUS Ha
J)KMBBI€ OpPraHU3Mbl ONpENeEHHBIX BEUIECTB, MOHUMAasi CMBICI
noka3zarens [1JIK, noscuams Ha mpuMepax cnocoOBl yMEHBIIIE-
HUSI Y NOPENOTBPAIlEHUs] WX BPEIHOI'0 BO3JCHCTBHUS Ha opra-
HU3M YEJIOBEKa;

JUIsT OOY4YarOIIMXCSl C OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 370-
pOBBsI: YMEHHE NPHUMEHSITh 3HAaHUSI OO0 OCHOBHBIX JIOCTYITHBIX
MeTOoJax IO3HAHUS BEIIECTB M XMMHYECKHUX SIBIICHUU;

JUISL CIETBIX M CIIAa0OBHUISIINX OOYyUYAIOIINXCS: YMEHHE UCIOJb-
30BaTh peibe(HO TOYESUHYIO cucTeMy 0003HaueHuii JI Bpaitis
JUISL 3alTUCU XUMHUYECKUX (POpMyT
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COOEPXAHME YYEBHOTO TIPEAMETA <«XUMWS»
10 KNACC. OPTAHMYECKAA XMMUA

TeopeTnyeckme OCHOBbI OpPraHMYecKon XnMum

IIpenmMer opraHnyecKod XUMHH: €€ BOSHUKHOBEHHUE, pPa3BUTHE
U 3HAUYEHHE B MOJIy4E€HUHU HOBBIX BEIIECTB U MaTepuaioB Teopus
CTpOCHUs opraHnYecKkux coequHeHnii A M ByrtnepoBa, e€ OCHOB-
HbIe TOJIOXKEHUST CTpyKTypHBbIE (OPMYIIBI OPTaHHUYECKHX BEIIECTB
T'omonorus, nzomepus Xumudyeckas CBA3b B OPraHUYECKHUX COEOU-
HEHUSIX — OJMHAPHBIC U KPAaTHBIE CBSI3U

IIpencraBnenne o KiIacCH(UKAIUM OPTAaHUYECKHUX BEIIECTB
HoMmenknatypa oOpraHHYeCcKHUX COEIUHEHHUN (cucTeMaTuueckas) u
TpUBHAJbHBIC HAa3BaHHUS BaXXHEHIINX IpeICTaBHUTENICi KIAacCOB Op-
TaHUYECKUX BEIIECTB

OKcnepuMeHTaJIbHbIE METOAbl M3YUEHHUs BEHISCTB U UX HpeBpa-
ILICHUH: O3HAKOMIJIEHHE C OOpa3llaMH OpraHMYeCKUX BEIIECTB M Ma-
TepHuajJaMH Ha UX OCHOBE; MOACIMPOBAHNE MOJIEKYJI OPTaHUUECKHX
BEIIECTB; HaOII0ACHUE U ONHMCAHHUE JEMOHCTPALIMOHHBIX OITBITOB IO
MIpEeBpallleHUI0 OPTraHMYECKHUX BEIIeCTB HPHU HarpeBaHuU (IUIaBie-
HHUE, OOyTJIMBaHUE U TOPCHUE)

Yrnesogoposbl
AJIKaHBI: COCTaB M CTPOEHHUE, FOMOJIOTHYECKUH psix  MertaH u
9TaH — MPOCTEHIIIMEe NPEACTABUTECIN aJIKaHOB: (PU3UYCCKUE U XH-

MHUYECKHE CBOMCTBa (peakUWH 3aMENICHUs W TOPEHHs), HaXOXJe-
HHUE B IIPUPOJIE, NMOJIyUeHUE U IPUMEHEHHE

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUH psig DTHUIICH U
MPOIMIIEH — MPOCTEHIINE NPEJICTABUTEIIN aJlKEHOB: (PU3UUYSCKUEe
1 XUMHUYEeCcKHe CBOMCTBA (peaKIuy THAPHUPOBAHMS], TAJIOTEHUPOBa-
HUS, TUApaTaluy, OKHUCJICHHUS U IOJIMMEpU3alUn), ITOJIydeHUE U
OpUMEHEHHEe

Ankanuensl byragunen-1,3 u mermnbyranuen-1,3: crpoenue,
Ba)KHEHIINE XWUMHYECKHE CBOWCTBa (peakiys IIOJITMMEpH3aIINN)
ITomydyeHne CHHTETHYECKOTO KaydyKa U PE3UHBI

AJIKWHBI: COCTaB U OCOOEHHOCTH CTPOCHUSI, TOMOJIOTHYECKUH
psia AueTusieH — NpOCTeHInnil npeacTaBUTENb aJIKHHOB: COCTaB,
CTpOoeHUe, PU3nIeCcKre U XUMHUYECKUE CBOMCTBA (peaKIiny TUAPH-
pOBaHUsI, raJIOT€HUPOBAHMS, TUAPATAIINN TOPEHUS ), TOJIydSeHHUE U
OpUMEHEHUE

Apensl berzon: cocraB, ctpoeHne, GU3NYIECKHE U XUMHUYECKHUEC
cBOlcTBa (peakUny raJJoreHMPOBaHUSI 1 HUTPOBAHUS ), OJIyUCHNE
u npuMeHeHune 7osyon. cocmas, cmpoenue, Quuveckue u xumu-
yecKkue ceoucmea (PeaKyuu 2aio2eauposanusi U HUmpoOGaHust)
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nonyuenue u npumenenue® ToxcmuHnocTh apeHoB [eHeTmueckas
CBSI3b MEXIY YTJIEBOAOPOAAMH, MPHUHAAICKAIIUMH K PA3IHIHBIM
KJlaccam

IIpuponHble UCTOYHUKHU YriaeBoLoponoB IlpupoaHslii ra3 U no-
myTHBIe He(dTsHBIe Ta3dpl Hedth m e€ mpoucxoxaeHume CroocoObl
nepepaboTku HedTH: IMEePEeTOHKa, KPEKUHT (TepMHUYECKHUN, KaTallH-
TUYeCcKUil), muponn3 lIpoaykTel mepepaboTku HedTH, UX IIPUME-
HEHHE B MPOMBIIIJICHHOCTH U B ObITy KamMeHHBIH yronap M mpoayk-
THI €ro nepepadoTKu

OKCHEepUMEHTAIIbLHBIE METOAbl U3YUYECHHs BEIISCTB M WX IMpeBpa-
IICHUH: O3HAKOMJICEHHE C oOpas3laMH IulacTMacc, KaydyyKOB M pe-
3uHbl; Kotekuuu «HedTb» um «YTojb»; MOAEIMPOBAHUE MOJCKYJI
YIJIEBOAOPOJIOB M TaJIOTSHOINPOU3BOAHBIX; MPOBEICHUE IpaKkTH4e-
CKO# paboOTHI: TOJIyYCHHE STUIICHA U M3YYCHHUE €ro CBOICTB

Pacuémmnwie 3a0auu

Brruncnenuns mo ypaBHEHHIO XUMHUYECKONW peakiiuu (Macchl, 00b-
éMa, KOJIMYeCcTBa MCXOIHOTO BEIISCTBA MIIM MPOIYKTa PEaKIIUU II0
U3BECTHBIM Macce, 00BbEMY, KOJIHYECTBY OJHOTO M3 HCXOIHBIX BE-
IIECTB WX MPOOYKTOB PEAKIIHH)

Kncnopoacogepalme opraHuyeckme CoesmHeHus

IIpenenpHbIC OTHOATOMHBIC CIHUPTHI METaHOJ U ATAHOJI: CTPOE-
HUE, QU3BHMYCCKUE U XUMHYECKHE CBONCTBA (PCaKIUH C aKTUBHBIMH
MeTaljlaMH, TajJoreHOBOJAOpOJaMH, T'OpeHue), InpuMeHeHue Bopo-
pOJHBIC CBS3H MEXKIY MOJICKYJIaMH CHUPTOB JlelicTBHEe MeTaHOJa
M 3TaHOJIa Ha OPTaHU3M 4YeJIOBEKa

MHOTOATOMHBIE CIUPTHI DTUICHIJIUKOIbL U TJIHUIEPUH: CTpOe-
HHUe, PU3NYEeCKUe U XUMHYECKHE CBOMCTBA (B3aUMOJCHCTBUE CO IIe-
JIOYHBIMU MeTaJJIaMH, KadyeCTBEHHAasl peakiusi Ha MHOTOATOMHBIE
cnupThl) JlelicTBHMe Ha OpraHu3M 4YelioBeka lIpuMeHEHHEe TiIHlie-
pUHA ¥ STUIICHTJIUKOJISI

DeHOoI: CTPOSHUE MOJCKYJIbl, (U3NIYECKUE U XUMHUUYECKHE CBOW-
ctBa TokcuuHocTh ¢denona Ilpumenenue ¢geHona

Anbaeruapl U kemonsl Dopmanblierul, aueTaiblIeru: cTpoe-
HUE, PU3HYECKHEe U XHUMHUYECKHE CBOMCTBaA (PEaKIUHU OKHCJICHUS
M BOCCTAHOBJICHHSI, KQUECTBEHHBIC PCAKIIMH), ITOJIyUYCHUE U NPHU-
MEHCHUEC

Ayemon: cmpoenue, puzuvweckue u xumuyeckKue ceolucmaa (pe-

aKyuu OKUCAeHUsL U 80CCMAHOGIEHUsL), NONYUEHUE U NPUMEHECHUE

OOHOOCHOBHBIE IpeAeIbHBIC KAPOOHOBBIC KHUCIOTHI MypaBbu-

Hasl U YKCYCHas KUCIOThI: CTPOCHHUE, PU3NIESCKUE U XUMHUICCKHUC

6 Kypcuéom B TEKCTE BBIJICJICHBI BJIEMEHTBHI COJIEp)KaHUsI y4eOHOro Mate-
puana, KOTOpble M3y4alOTCsi B O3HAKOMUTEJILHOM IUIaHE W HE BKIIOYa-
IOTCS B COCTaB NpEeAMETHBIX pe3ysibTaToB ocBoeHus: OOIT COO Ha 0azo-
BOM YPOBHE
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cBolicTBa (CBOMCTBa, OONIHE JUIsI KiIacca KUCIOT, PEaKIIHUs dDTSPH -
(pukanun), nomydenne n npumeHnenue CreaprnHOBAasI U OJIEMHOBAsI
KHUCJIOTHI KaK IIPEJICTAaBUTEIN BBICIINX KapOOHOBBIX KHUCIOT Mblia
KaK COJIM BBICITUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JICHCTBUE

Cno>xHble 3(UpHI KaK NIPOU3BOJAHBIE KapOOHOBBIX KHUCHOT I'H-
Opoiu3 cHoXHBIX 3pupoB XKupsl 'maponns xupos I[Ipumenenue
>)kupoB buosoruueckast ponb XUPOB

VYrneBoapl: cocraB, KilaccUpHKaus YIJIEBOIOB (MOHO-, AU- U
rnonucaxapuasl) l'imoko3a — mpocTedmnuii MOHOcaxapul: OCOOCH-
HOCTH CTPOCHHS MOJIEKYJIBI, (U3NYECKHEe W XUMHUYECKHE CBOHCTBA
(BzaumopneiictBue ¢ runpokcuaom menu(ll), oxucienne ammuay-
HBIM pacTBOpoM okcuzaa cepebpa(l), BoccraHOBIeHHEe, OpoxkeHHE
TIIIOKO3BI), HaXOXXIEHHUE B MOpHUpOJE, MPUMEHEHUE, OMOJIOTHYeCcKas
poib PotocuHTe3 PPyKTO3a KaK U30MEP TIJIFOKO3BI

Caxapoza — npedcmasumenb Oucaxapuoos, 2UOPOaU3, HAX0HC-
OeHue 8 npupooe U NPpUMEHeHUEe

KpaxMman 1 1emmroiio3a Kak OpUpoaHbIle moauMepbl CTpoeHue
Kpaxmajia ¥ IeJUI0J03b6l Pu3ndyecknue U XUMHYECKHE CBOMCTBa
Kpaxmalia (THAPOIHU3, KadeCTBEHHAs PEaKIHs C MOI0M)

OKCIIepUMEeHTAJIbHBIC METOAbl M3YUCHHUs BEHISCTB M WX OpEeBpa-
LICHUW: NTpOBeJACHNE, HAOII0AeHNE U ONTMCAHNE TEMOHCTPAIlHOHHBIX
ONBITOB: TOPEHHUE CIHUPTOB, KAYSCTBECHHBIC PEAKIIMH OJHOATOMHBIX
criuptoB (okucieHue sTaHona okcuaom mexnu(Il)), MHOrOaTOMHBIX
cnupToB (B3auMojeiicTBue riauuepuHa ¢ rugapokcunom menu(ll)),
anpAeTru1I0B (OKHUCICHHEe aMMHAaYHBIM pacTBOpOM okcuaa cepebpa(l)
n ruapokcugom wmenu(ll), B3amMonmelicTBHe kpaxmajla ¢ HOAOM);
MpOBEICHUE MPAKTUIECKOU paboOThI: CBOMCTBa pacTBOpa YKCYCHOM
KHCJIOTHI

Pacuémmnuie 3a0auu

BreaucieHus 1Mo ypaBHEHHIO XUMHUYECKOW peakInu (Macchl,
00BbEMa, KOJIMYeCcTBa UCXOJHOIO BEIISCTBA MIIN MTPOJIyKTa peaKIInu
O U3BECTHBIM Macce, 00bEMY, KOJTHYIESCTBY OJTHOTO U3 MCXOTHBIX
BEILIECTB HJIM MPOAYKTOB PEaKIIHN)

A3zoTcoepiKalle opraHMyeckme COeAVHEHUs

Amunvl. Memunamun u auuaun: cocmas, cmpoenue, Quiuue-
cKue u xumuueckue ceovcmea (copenue, zaumooeticmaue ¢ 000U
u Kucromamur)

AMHWHOKHCIOTHI Kak aM(OTEpHbIE OPTAaHUIECKHUE COCIUHEHUS
duszndeckne 1 XUMHUIECKHE CBOWCTBA aMHUHOKHCIIOT (Ha mpuUMepe
rauiinHa) bruonornueckoe 3HaueHUEe aMHUHOKHUCIOT [lenTu bl

benku kak TpPUPOJHBIE BBICOKOMOJIEKYJISIPHBIE COEJIUHEHUS
IlepBuuHast, BTOpu9HasI U TPeTUYIHAsI CTPYKTypa OeiIkoB XHUMH-
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9gecKHe CBOWCTBa OCIKOB: THAPOIIN3, ACHATYPaIlHsl, KAYeCTBCHHBIC
peakuuu Ha OeJIKu

OKCIIepUMEeHTAJbHBIC METOAbl M3YUCHHUs BEHMISCTB W HUX OpPEeBpa-
mIeHu: HaOIIOASHNE U ONMMCAaHUEe NEMOHCTPAIIMOHHBIX OIBITOB: J€-
HaTypalus OCIKOB MPHU HArpeBaHWUM, IIBETHBHIC PCaKIIUU OCIKOB

BbicokomonekynsapHble COeanHEHWs

OCHOBHBIE TIOHSITHUS XWUMHH BBICOKOMOJIEKYJISIPHBIX COEJIMHE-
HUW: MOHOMEDP, IOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPH -
3allii, CPemHssI MOJIEKyJIsipHas Macca OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJICKYJISIPHBIX CO€IUHEHHNW — IMOJUMEpPH3aLUs U TOJIH-
KOHACHCAIIUs

Ilnacmmaccor (noausmuier, NOIUNPONUNLECH, NOJUBUHUIXIO-

puo, noaucmupon). Hamypanvnuwii u cunmemuueckue KayuyxKu

(6ymaouenoswiil, X10pONpPeHo8oblll U U30NPEHO8blll). BonokHna:

HamypanbHble (XIONOK, uwepcms, WéuK), UCKYCCmeeHHble (aye-
mammuoe 80JI0KHO, BUCKO3d), CUHMemuyecKue (KanpoH u 1d8CcaH).

DKcnepruMeHTalbHbIE METObl M3YYCSHUsI BEHISCTB U UX HNpEBpa-
IICHUN: O3HAKOMJICHHE C 00Opa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX
BOJIOKOH, IJIaCTMAacCC, Kay4yKOB

Mesicnpeomemmnvie ceéa3u

Peammzanms MeXnpeaMETHBIX CBSI3€U IPU M3YUYCHUHM OpTaHHYeC-
ckoil xumuu B 10 Kilacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHHE
Kak OOIHX €CTeCTBEHHO-HAYYHBIX MHOHSTHI, TaK W TOHSATHH, SB-
JITFOIUXCSI CUCTEMHBIMU ISl OTACIIFHBIX NPEIMETOB €CTSCTBEHHO-
Hay4YHOTO LIHKJIa

OOmiue ecTeCTBEHHO-HAy4YHBIE TOHATHUSA: SIBICHHE, Hay4HBIH
¢akT, rumoTesa, 3aKOH, TEOPHUs, aHAIIN3, CHHTE3, KiIacCU(pHUKAIIHA,
MMEPUOAUYHOCTb, HAOJIIOJICHNE, U3MEPEHHE, DKCIIEPUMEHT, MOJIEIIH -
poBaHue

dusuka: MaTepus, SHEPTHs, Macca, aTOM, DJICKTPOH, MOJICKY -
J1a, PHEPreTUH4YeCKU YPOBEHBb, BEIIIECTBO, TE€JI0, O0OBEM, arperaTHOe
COCTOSIHUE BelllecTBa, GU3NUYECKUE BEJIMYUHBI U €IUHUILIBI UX U3-
MepeHUs

Buonorus: kierka, opraHusM, Omocdepa, oOMeH BEmIeCTB B Op-
raau3zMe, (poTocuHTe3, OMOJOTUYECKHN aKTUBHBIE BemiecTBa (Oenkwu,
YTJIEBOABI, KUPHI, (PEPMEHTBHI)

I'eorpadusi: MuHepasibl, TOPHBIE MHOPOJIBI, IOJIE3HBIE HCKOIIae-
MbI€, TOILUIMBO, PECYPChI

TexHoJOTHS: THUIIEBBIE HPOJXYKTHI, OCHOBBI PAallMOHAIBHOTO
MMUTaHUs, MOIOIIIME CPEACTBA, JIEKAPCTBEHHBIE M KOCMETHUYECKHE
peraparsl, MaTepuajibl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BO -
JIOKOH
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11 KJTIACC. OBLLIAA U HEOPITAHMYECKAA XUMMA

TeOpeTI/I‘-IeCKVIe OCHOBbI XMW

Xumuyeckuit sneMeHT AToM Anpo aroma, H30TONBl Diek-
TpOHHasi 000JIOYKa DHEpPreTHYeCKHEe yPOBHH, MOAYPOBHH ATOM-
HBIE OpOuTaNH, S-, P-, d-smemeHTB OCOGEHHOCTH paCIpeIeIICHUS
SIEKTPOHOB MO OpOHUTAIIM B aTOMaxX 3JIEMEHTOB IIE€PBBIX YETHIPEX
MIEPUOA0B DJEKTPOHHAs KOH(UTypalHsi aTOMOB OJIEKTPOOTpHUIlA-
TEJIBbHOCTh

Ilepuoanueckuii 3akoH U llepuoauueckas cucTeMa XMMHUYECKUX
anemeHTOoB JI 11 MenneneeBa CBsi3pb HEPUOAUYECKOrO 3aKOHA U
Ilepunoauueckoil cuctemMbl Xxumuueckux sjnemMeHToB | M Menne-
JIeeBa C COBPEMEHHOU TEOpHEN CTPOEHHUSI AaTOMOB 3aKOHOMEPHOCTHU
U3MEHEHHUSI CBOMCTB XMMHYECKHX DJIEMEHTOB M 00pa3yeMbIX HMHU
MIPOCTHIX M CIIOXKHBIX BEIIECTB IIO IpyIIlaM U NepuoaaM 3HadeHHE
NEPUOINYECKOTO 3aKOHA B PAa3BUTUHU HAYKH

Ctpoenmne BemiecTBa XHUMHUYECKasi CBsi3b BUIbl XUMHUYECKOU
CcBsI3U (KOBaJICHTHasl HEIOJsSIpHass U IMOJsSIpHas, HOHHAas, MeTall-
mmdeckas) MexaHU3MBI 00pa3oBaHUs KOBAJICHTHOW XWUMHUYECKOM
cBs3u (OOMEHHBIE W IOOHOPHO-aKIENTOpPHEIN) BomopomHas cBs3b
BanenTtHocTh OJJeKTpooTpullaTeNbHOCTh CTElneHb OKHCJIEHUS
MoHbl: KATUOHBI U AaHUOHBI

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJSIPHOI'O CTpOEHUs 3a-
KOH ITIOCTOSIHCTBa COCTaBa BelllecTBa THUIIBI KPUCTAJUIMUYECKUX Pe-
HIETOK 3aBUCUMOCTH CBOMCTBA BEILIECTB OT THUIIA KPUCTAJUINYECKOU
pEemETKHN

I[ToraTne o nOUCHEPCHBIX cHUcTeMax VICTHHHBIE U KOJIJIOUJIHBIC
pacTtBOpBEl MaccoBasi 40Jis BELIECTBA B pacTBOPE

Kiaccudukamuss HeopraHWdeckux coennHeHuit Homenkimatypa
HEOpraHWYECKHX BellecTB I 'eHeTuueckasl CBI3b HEOPraHUYECKHUX
BEIIIECTB, IPUHAUISKAIIINX K PAa3JIUIHBIM KjaccaM

Xumunueckas peaknus Kiraccudukanuss XHUMHUYIESCKUX PEaKITHHI
B HEOPTaHHUYECKOU M OPTraHUYECKOW XUMHH 3aKOH COXpPaHEHUS
MacChl BEIIECTB; 3aKOH COXPaHECHUS U MPEBPAIICHUS YHEPTUH NIPU
XUMHUUYECKUX PEAKIUIX

CKOpOCTh peakluu, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX (PAaKTOpOB
OOpatumble peaknmu XuMHU4Yeckoe paBHOBecne DakKTOPHBI, BIHS-
IOIlUE€ Ha COCTOsIHME XuMuueckoro paBHoBecust ITpunnun Jle Illa-
TeIbe

DnexTporuTHdeckas guccornuasa CHUIIbHBIE U cJIabble 3IJISKT-
poautsl Cpena BOOHBIX PacTBOPOB BELIECTB: KHUcCJasl, HEUTpaJb-
Hasl, wenouHas [louamue o eodopoonom noxazamene (PH) pac-
meopa. Peaknimm MoHHOTO OOMeHa [ uoponuz HeopeaHuuyeckux u
op2anuuecKux euiecmas
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OKHUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIE  peaknuu [lowamue 06
IAEKMPOAU3e pPAcniaso8 u pacmeopos coaeiu. I[lpumenenue snex-
mpoausa

DKCIepUMEHTAIBHBIE METOABI M3VUYEHHUS BEIIECTB M MX IIpPEBpa-
meHui: geMoHcTpanus Tabaui «Ileprognyeckast cuctemMa XUMHAYe-
ckux aneMeHTOB | 11 MenaeneeBa»; usydeHHE MOJICJIEd KpHUCTAJ-
JIMYECKUX PEHIETOK; HAOIIOICHUE U OIMCAHUE JEMOHCTPAIMOHHBIX
U JTa0OPaTOPHBIX ONBITOB (Pa3JIOKEHUE MEPOKCHUIA BOAOPOAa B HPHU-
CYTCTBUM KaTajli3aTopa, ONpEAEJIEHUE CPEbl pacTBOPOB BELIECTB
C NOMOIIBI0 YHUBEPCAJIBHOIO HHIWKATOPA, PCaKIIMH HOHHOrO 00-
MEHA); OPOBEICHHUEC IPAKTUUCCKONW pabOThl «BiusHHE pa3IHYHBIX
(pakTOpOB Ha CKOPOCTH XUMHYECKON pEaKIIUI»

Pacuémmnwie 3a0auu

PacuéTel mo ypaBHEHUSIM XUMHYECKUX pEakUHUi, B TOM YHUCIIE
TEPMOXMMHUYECKUE PACUETHI, paCUETHl C HCIOJb30BAHUEM ITOHSTUS
«MaccoBas J0JIs BEIIeCTBa»

Pa3agen 2. HeopraHunuyeckas xvmus
Hemerannb! Ilonoxenue HemertannoB B Ilepuonnueckoii cucre-
Me XUMHYeCKuX 3jeMeHTOB J| I MeunneneeBa u 0COOCHHOCTH CTPO-
eHUsA aTOMOB PU3NYECKHE CBOMCTBAa HEMETAJUIOB AJIIOTPOITHS
HEMeTaJJIOB (Ha mpuMepe KHUciaopoaa, cepsl, pocdopa u yriepona)
XUMHUYECKHEe CBOMCTBA BaKHEHUINTNX HEMETAJUIOB (TaJIOTCHOB,
cepsl, a3oTa, ¢pocdopa, yriaepoaa u KpeMHHUs) U HX COCIUHCHUN
(OKCHOOB, KUCIIOPOJICOICPKAIUX KUCIOT, BOJOPOIHBIX COSTUHE-

HU)

I[IpuMeneHune Ba)KHEHIINX HEMETAJUIOB U UX COEJAMHEHUM
Merannsl ITonoxenue meramios B [lepuoanueckoit cucreme
xumudecknx sjaeMeHToB J| I MeunaeneeBa (OcoOEHHOCTH CTPO-
€HHUs DJIEKTPOHHBIX 000JI0UeK aTOMOB MerajuioB OOmue dusnue-
ckue cBoiicTBa MeTamioB CrjlaBbl METAJJIOB DJIEKTPOXHUMUYESCKHUHN

psA HalpSKEHUN METaJIOB

XUMHUYECKHEe CBOMCTBA BAXXHEHININX METaJJIOB (HaTpUii, Kajauii,
Kallb[IUi, Maraui, aJfOMUHHUN, [TUHK, XPOM, KEJI€30, MeAb) U UX
coeUHEeHUN

O6mue cnocobObl ToirydeHus: MeTaiuioB Memannypeus  Kop-
posusi memannos. Cnocobwl 3awumul om xopposuu. IlpumeHeHune
METaJI0B B OBITY, IPUPOJE U TEXHHUKE

OKCcHIepUMEHTANbHbIE METOABI U3YUEHHUs BEHIECTB U UX MpeBpa-
LIEHUH: M3y4YeHHEe KOJuIeKInu «MeTayuibl U CIUIaBbD», 0Opa3noB
HEMETaJUIOB; PENIEHNE dKCIICPUMEHTAIBHBIX 3a7a4; HaOII0ICHUE
M OMMCAaHHUE JIEMOHCTPAIHOHHBIX B JJa0OpaTOPHBIX ONBITOB (B3aH -
MOJICﬁCTBHe TUOpOKCHAa aJJIOMHUHUA C paCTBOpaMMU KHUCJIOT U LIC-
no4deii, KaYeCTBEHHBIE PEaKINU Ha KaTHOHBI METaJLIOB)
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Pacuémmnwole 3a0auu

PacuéThl Macchl BemiecTBa WM 00bEMA Ta30B IO U3BECTHOMY KO-
JIMYECTBY BEIIECTBA, Macce MM OOBEMY OIHOTO H3 yJaCTBYFOIINX
B peakIMi BEMIeCTB; pacd&Thl Macchl (00BbEMa, KOIWYESCTBa BeIle-
CTBa) IPOAYKTOB PEaKINH, €CII OJTHO M3 BEIIECTB MMEET IMPHUMECH

XrMUA 1 KMU3Hb

Ponp xumum B oOecniedeHUH HKOJIOTHYECKON, IHEPIreTUUYECKOH U
MMUIIEBOl 0€30MacHOCTH, Pa3BUTHUH MEIUIHUHBI [loHsATHE O Hay4-
HBIX METOJaxX IMO3HAaHUSI BEIIECTB U XUMHUYECKHUX peaKuui

IIpencraBneHuss 00 OOIMX HAYYHBIX HPHUHIIHIIAX HPOMBIILIICH-
HOI'O MOJIyYEHHUSI Ba>KHEUIIIMX BEIIECTB

YenoBEK B MUPE BEILIECTB U MaTE€pPHUAJIOB: Ba)KHEUIIIUE CTPOU-
TEJIbHbIE MaTepualibl, KOHCTPYKLIHOHHBIE MaTepualibl, KpackKH,
CTEKJIO, KEpaMHKa, MaTepUasbl sl JEKTPOHUKHA, HAHOMAaTepua-
JIBI, OpTaHUYECKHE U MUHEpaIbHBIC YIOOpCHUS

XUMUS U 3J0pOBbE YEJIOBEKA: MIPaBUjia UCIIOJb30BaHUs JIEKap -
CTBEHHBIX IIpENapaToB; MpaBujia 0€30IIaCHOTO HCIIOJIB30BaHUs Mpe-
napaTtoB OBITOBOW XUMHHU B IIOBCEAHEBHOM >XKU3HU

Meosrcnpeomemmnnvle césa3u

Peanuzanusi MeXIpeIMETHBIX CBsi3edl MpU M3ydyeHHH OOIIeil u
Heopranndeckor xumum B 11 kiacce ocyllecTBIsieTCsI 4epe3 HcC-
MMOJb30BAaHUE KaK OOIMUX EeCTECTBEHHO-HAYYHBIX MOHSTHH, TaKk H
MOHSITUM, SBJISIOLINXCS CUCTEMHBIMHM MJIs OTIEJBbHBIX HNPEIMETOB
€CTECTBEHHO-HAy4YHOI'0 IIUKJIa

OO0mue ecTecTBeHHO-HAayYHBIC NMOHSATHS: HAYYHBIH (akT, THIIO-
Te3a, 3aKOH, TCOPHs, aHAJU3, CHHTE3, KIacCCU(PUKALMS, IECPUOTUY-
HOCTb, HAOJIOJICHUE, JKCIIEPUMEHT, MOJCSIMpPOBAaHUE, H3MEpCHHE,
SIBJICHUE

dusuka: Marepusi, dHEpPrus, Macca, aroM, 3JIEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOM, PaJUOAKTUBHOCTb, MOJIEKYJIA, DHEPIETU -
4eCKHI YPOBEHB, BEIIIECTBO, TEIO0, 00BEM, arperaTHOe COCTOSTHUE
BeNIeCTBa, (PU3NUECKHE BEIIMUYMHBI U €IUHUIIBI UX U3MEPEHUs, CKO-
pocTh

Buonorwusi: xierka, opraHnsM, d3Kocucrema, onocdepa, Makpo-
W MHUKPODJIEMEHTBI, BHTAMHUHBI, OOMEH BEIIECTB B OPraHn3Me

I'eorpadusi: MuHepasbl, TOPHBIE MHOPOJIBI, IIOJIE3HBIE HCKOIIae-
MBbI€, TOIUIUBO, PECYPCHI

TexHomoruss: XUMHYECKasi MNPOMBINUJIEHHOCTh, MeTaJUIyprus,
MPOU3BOJACTBO CTPOUTENBHBIX MAaTE€PHUAJIOB, CEIbCKOXO3SINMCTBEHHOE
IIPOMU3BOJACTBO, THINEBAsl MNPOMBIIIJIEHHOCTh, (apMalleBTHYEeCKas
IIPOMBIIIIIEHHOCTh, MPOU3BOJACTBO KOCMETHUYECKUX IIpenaparTos,
MIPOU3BOJACTBO KOHCTPYKLUMOHHBIX MAaTE€pUAJTIOB, 3JIEKTPOHHAsl IMpPO-
MBIIJIEHHOCTh, HAHOTEXHOJIOTUU
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TEMATUYECKOE TINNAHWPOBAHWUE YYEBHOIO TIPEAMETA «XHUMWS»

YyeOHbI npeamMeT «XuMus» (6a30BbIN YPOBEHb)

Bcero 70 4, u3 Hux 6 4 — pe3epBHOE BpeMs
10 KNACC. OPTrAHMYECKAA XMMKUA
1 g B Hexmemnto, Bcero 35 4, U3 HUX 3 4 — pe3epBHOE BpeMs

[IpMepHbIe TEMBI,
pacKpbIBaloIye JaHHbIH
pa3jeJ1 IporpaMmsl, U
KOJINYECTBO YaCcOB, OTBO-
JAMMoOe Ha UX U3yYeHHUe

OcHOBHOE coaepixKaHue

OCHOBHbIE BUABI AeATETbHOCTH
o6Gy4yaromuxcsa

Paszgen 1. TeopeTnyeckue OCHOBBI OpraHM4YecKoi xumMuu (3 4)

Tema 1. [Ipeamet
OpraHu4ecKoi XUMMH.
Teopus XuMHU4YeCKoOro
CTPOEeHHUs1 OpraHM4ecKux
coeauHeHui (3 4)

IlpenmeTr oprannyeckoi XUMHUHU: €€ BO3-
HUKHOBEHHE, Pa3BUTHE U 3HAUYCHHE B
MOJIy4Y€HUH HOBBIX BEIIECTB U MaTepHUajlOB
Teopust CTpoeHHST OPraHUIECKUX COeTUHE-
Huit A M byTtiepoBa, €€ OCHOBHBIE IIOJIO-
sxkeHus1 CTpyKTypHBIE (OPMYITBI OpTaHU-
YeCKHUX BellecTB | omororus, n3omepus
XHuMHYECKasl CBI3b B OpraHU4Y€CKHUX COCau-
HEHUSIX: KpaTHBIE CBSI3HU, G- U T-CBS3HU

[IpencraBneHne o KiacCUPUKAIIMU Op-
raHM4YeCcKuX BellecTB HoMenknarypa
OpraHUYECKHX COCIMHCHUN (cucTema-
Tl/l'-leCKaSI) nu TpI/IBl/IaJ'lI)HI)le Ha3BaHUA
BaXKHEHIIUX NpEJICTaBUTEJIEN KIIAaCCOB
OpraHHUYECKHUX BEILIECTB

6 PackpbIBaTh CMBICI U3y4YaeMbIX ITOHSITUN
(BBISIBIISITh UX XapaKTEePHBIE NPU3HAKH),
yCTaHaBJIMBaTh UX B3aHMOCBSA3b

6 IIpMEHSITh IOJIO’KEHUS TEOPUU CTPOE-
HUSI OPTAaHUYECKUX COCAMHEHUN
A M BytnepoBa mist 0ObsICHEHUS
3aBHCUMOCTH CBOWCTB BEIISCTB OT UX
COCTaBa M CTPOCHUS

6 lcnonbp30BaTh XMMHUYECKYIO CHUMBOJIH-
Ky JUISI COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEH-
HOM) (POpMYJT OPraHNYECKHUX BEIISCTB

6 OrnpenensiTb BUAbI XUMHUYECKON CBSI3HU
(oguHapHEIE, KPAaTHBIEC) B OPTaHUYESCKHUX
COEeTUHEHUSIX
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JleMoHCcTpanuu

— O3HAKOMJICHHE C O0Opa3laMH OpraHu-
YEeCKHX BELISCTB M MaTephajaMu Ha UX
OCHOBE;

— OIBITHI IO IPEBPAIICHUIO OpraHUYe-
CKHX BEIIECTB IPH HarpeBaHUU (ILIaBIIEe-
HUE, O0yTJIMBaHHUE U TOPEHUE)

JlaGopaTopHbIil ONBIT

— MOJEINPOBAHUE MOJIEKYJI OpTaHHYe-
CKHUX BEIIECTB

6 PackprIBaTh pOJIL OPTraHUIECKON XUMUH
B [IPUPOJE, XapaKTepu30BaTh € 3Haue-
HHE B )KU3HHU YEJI0BEKa, UIJTIOCTPUPO-
BaTh CBSI3b C APYTUMH HayKaMU

6 HaOmroaTe M ONMCHIBATH JAEMOHCTpPAIIH-
OHHBIE OIBITHI; TPOBOJAUTH U ONHUCHIBATH
J1abopaTOPHBIE OIBITHI

Pazaen 2. YriaeBogopoab! (12

4)

Tema 2. IIpeaesibHbIE
yrJjieBoJ0pOoabl —
aJIKaHbI (2 4)

AJIKaHBI: COCTAaB U CTPOCHHUE, TOMOJIOTH-
4yecKuH psii MetaH B 9 TaH — OPOCTEi-
[IMe MPEACTABUTEIIN aJIKaHOB: (pr3ude-
CKHE U XHUMHYECKHE CBOMCTBa (peakIuu
3aMEIICHUs] U TOPESHUS), HAXOXKJICHHUE B
pUupoJie, TMOoJyYeHUEe U TIPUMEHEHUE

6 PackpbIBaTh CMBICII N3y9IaeMBIX ITO-
HATUH (BBISBIISIT UX XapaKTepHbICS
PU3HAKH), YyCTAaHABJIUBATh UX B3aUMO-
CBSI3b, HCIIOJIE30BAaTh COOTBETCTBYIOIIHE
MOHSITHSA NIPU OIIMCAaHUU COCTaBa, CTPO-
€HHUs U IpeBpalleHUu OopraHn4ecKux
COCIMHEHUN

6 lcnonbp30BaTh XMMHUYECKYIO CHUMBOJIH-
Ky IUIsl COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEH-
HOIT) GOPMYJI OPTaHHYECKHUX BEIECTB

6 YcTraHaBIUBaTh NPUHAAIEKHOCTE BE-
MIECTB K OMNpeNeIEHHOMY KJIacCy yriIe-
BOJZIOPOJZIOB IO COCTAaBY U CTPOCHHIO,
Ha3bIBaTh MX IO CHUCTEMAaTHYECKON HO-
MEHKJIAType; MNPUBOAUTH TPUBUAJIbHbBIC
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Ilpooonocenue

IIpuMepHEbIe TeMBI,
packpbIBalolye AaHHbIA
pa3jeJ1 IporpaMMsl, U
KOJIMYECTBO YaCOB, OTBO-
AYMOe Ha UX U3ydYeHue

OcHOBHOE coaepiKaHue

OCHOBHbBIE BH/IbI AeATEe/IbHOCTH
06Gy4yaloImxcsa

Tema 3. HenpepaeibHbIe
yIJIeBOAOPOABI: a/JIKeHb,
aJIKaJMeHbl, aJIKUHbI
(64)

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIO-
THYECKUH psig DTHUIIEH U IMTPONUJICH —
OpOCTEUIINE MTPEACTABUTEIIA aJIKEHOB!:
¢puznyueckne U XUMHYECKHE CBOMCTBa (pe-
aKIUU TUJIPUPOBAHUS, TAJIOTCHUPOBAHUS,
TUApaTAIlH, OKHUCIICHHUS] U OJIUMEpU3a-
OHUn), IIOJIyYeHUE U IMIPUMECHCHHUE

Ankanuens!l Byraauen-1,3 u meTunoy-
TanueH-1,3: cTpoeHne, BaykHeHIne
XUMHYECKHE CBOMCTBA (peaKiusl oJumMe-
pu3anumn) [MonydyeHne CHHTETUYECKOTO
KaydyKa U Pe3UHBI

AJIKMHBI: COCTaB U OCOOEHHOCTH CTpOe-
HUSI, TOMOJIOTHUYECKHUH psig ALIETUIIEH —
OPOCTEUIINI TIPEACTABUTEIIh aJIKUHOB!
cocTaB, CTPO€HUE, GPU3HICSCKUE U XUMHYE-
CKHE CBOMCTBA (peaKInu TUAPUPOBAHHUSI,
TaJIOTCHUPOBAHUS, TUAPATAIIUN TOPCHUS),
NOJy4YeHUE U MPUMEHECHHE

Ha3BaHUS OTHEJBHBIX MPEICTaBUTEIICH
YTIIEBOJIOPOJIOB

6 OmpenensaTh BUABI XUMHYECKOU CBSI3H
B MOJIEKyJIaX YTJIEBOIOPOAOB; XapaKTe-
pHU30BaTh 3aBUCHMOCTH PEaKIIMOHHOU
CIIOCOOHOCTH YTJIEBOIOPOAOB OT KPaTHO-
CTU KOBAJICHTHOU CBSI3U

6 XapaKTepu30BaTh COCTaB, CTPOCHHE,
NpUMEHEeHHE, QU3NICCKHUEC U XUMHUYC-
CKHE CBOMCTBA, Ba>KHEMINHNE CIIOCOObI
MOJIyYCHUS TUITUYHBIX PEJICTABUTEIICH
pa3JIMYHBIX KJIACCOB YIJI€BOJIOPOIOB
(MeraHa, PTaHa, dTHUJICHA, alleTUJICHA,
oytanuena-1,3, 6eH301a)

6 BBISBIIITE TEHETUYECKYIO CBSI3b MEXIY
YTJICEBOIOPOJAMH U MOIATBEPKAATEH €€
HaJINUHUEC ypaBHeHl/If{MI/l COOTBeTCTBy}O-
X XHUMUYECKUX PEaKIUi C HUCIIOJIb30-
BaHHUEM CTPYKTYPHBIX (pOopMyIT

6 XapakTepru30BaTh HCTOYHUKH yTIICBO-
OPOIAHOTO CHIPbs (HedTh, IPUPOTHBIN
ras, yrojb), CIIoCOOBI UX NepepadoOTKH
W NpaKTHYEeCKOe NPUMEHEHHE IoIydae-
MBIX IIPOIYKTOB
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Tema 4. ApomaTuyeckue
yrJjieBoAopo/bl (2 4)

Apensl beH3oi1: cocTaB, CTpOEHHE,
du3ngeckne 1 XUMHUYeCKHe CBOHCTBa
(peaKIyy TaJIOTSHUPOBAaHUA U HUTPOBA-
HUI), IOJIydeHHUEe U IIpUMeHeHue 7osy-
o1: cocmas, cmpoeHnue, pusuieckue u
Xumuyeckue ceolicmea (peakyuu 2aioze-
HUPOBAHUA UHUMPOBAHUS), NOAYYUEHUE

u npumererue TOKCUIHOCTh apESHOB
T'enernueckast CBsI3p yriIeBOJIOPOJOB, IPH-
Ha UIS)KAIIUX K Pa3JId4YHbIM KjaccaM

Tema 5. [IpupoaHbie
HCTOYHUKH YI/1€BOJ0pPO-
AOB M X NepepadoTKa

(24)

IIpuponHbIe HCTOYHUKH YTIIEBOJIOPOJIOB
ITpuponnselii ra3 ¥ nomyTHEIC HE(PTIHEIC
ra3sl Hedtp 1 e€ npouncxoxaenne Crio-
coObI mepepaboTKH He(TU: ITeperoHKa,
KPEeKHHT (TepMHYECKH, KaTaIuTHUIe-
ckuit), nmuponus [IpoaykTel nepepaboTKu
He(TH, UX MPUMEHEHNUE B IPOMBIIIIICH-
HOCTH " B ObITy KaMeHHBIN yrois u
OPOIYKTHI €T0 TIepepadoTKU

JleMoHCcTpauus
— kosutekiuu «HedTe» n «Yromab»
JlaGopaTopHbIe ONbIThI

— O3HaAKOMIJICHHEC C 06pa3LlaMl/I njaact-
MaccC, KaydyKOB U PE3HUHBI;]

— MOJCJIUPOBAHHUEC MOJICKYJI YIJI€BOOAOPO-
JA0B U raJIOr€HOIIPOU3BOJHBIX

6 lcnioy1b30BaTh €CTECTBEHHO-HAYYHbIC
METO/BI ITO3HAHUSI — IIPOBEJCHHE,
HaOJIIOJICHUE U OMHMCAHUE XUMHYECKOTO
SKcHepuMeHTa (JTabopaTopHBIE M Ipak-
THYECKHUE paboThl)

6 CrnenoBarh IpaBrmiiaM Oe3zomnacHod pabo-
TBI B JIaOOPAaTOPHH NIPH HCHOJIb30BAHHHU
XHUMHYECKOH Mocyasl U obopynoBaHUs,
a Tak)ke IpaBwiIaM OOpalieHus ¢ Be-
IIECTBAMHU B COOTBETCTBHUH C HHCTPYK-
LUSMHU 1O BBIIOJHEHHIO J1a00paTOPHBIX
OIIBITOB U MPAKTUYECKHUX pabOT IO
MOJIYYCHHUIO U HM3YyYCHHUIO OPraHUYECKHUX
BCIIECTB

6 ITpencTaBisiTh pe3yabTaThl SKCIIEPUMEH-
Ta B (popmMe 3amnvcy ypaBHEHHI COOTBET-
CTBYIOIIMX PEaKIVil U ejIaTh BHIBOJIBI
Ha UX OCHOBE
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Ilpooonocenue

IIpuMepHEbIe TeMBI,
packpbIBalolye AaHHbIA
pa3jeJ1 IporpaMMsl, U
KOJIMYECTBO YaCOB, OTBO-
AYMOe Ha UX U3ydYeHue

OcHOBHOE coaepiKaHue

OCHOBHbBIE BH/IbI AeATEe/IbHOCTH
06Gy4yaloImxcsa

IIpakTHYyeckasa pa6oTa

Ne 1 TMonydeHue >THJIEHA U U3y4YCHUE
€ro CBOWCTB

BeruucieHus
— 0 YPaBHCHUIO XUMHUYCCKOU PCaAKITUH
(Mmacchl, 00bEMAa, KOJIMYECTBA HCXOTHO-
IO BEIIISCTBA WJIH NPOJAYKTa PEaKIUU 10
H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OIHOT'O U3 UCXOIHBIX BEIIIESCTB HMJIH IIPO-
OYKTOB PCaKIIHH)

6 IIpoBOAUTE BBIYUCIICHUSA IO YPABHEHUIO
XUMHUUYECKOU peakiun

6 CaMOCTOATEJILHO IUIaHUPOBATh U
OCYIIECTBIIAATH CBOIO ITO3HABATEILHYIO
IeSITeIbHOCTD; IPUHUMAaTh aKTUBHOE
ydJacTHe B IpYHIIOBOH y4eOHOU nesiTesnb-
HOCTHU

Pa3gen 3. Kuciopoacoaepkamue opraHudeckue coeauHenus (12 4)

Tema 6. CnUpTHI.
denon (3 4)

IIpenensHble OJHOATOMHBIE CITUPTHI Me-
TaHOJI U DTAaHOJ]: CTPOCHHE, PUIHUSCKHE
U XUMHYECKHE CBOMCTBa (peaKIHH C aK-
TUBHBIMHW MCETaJlslaMH, raJJOr€HoBoaopoaa-
MU, TOpeHHue), NpuMeHeHue Bonopoanas
cBs3b Pu3nosoruueckoe neidcTeue meTa-
HOJIa ¥ 3TAaHOJIa Ha OPraHU3M YeJIOBEeKa
MHoOroaTromMHbIC CIIMPTHI DTUJIEHTJINKOIb
H TJIMLEPUH: CTPOSHHUE, GU3NISCKHUE U
XUMHYECKHE CBOMCTBa (B3auMoaeHCTBUE
CO IIEJIOYHBIMHU METAJJIAMH, Kau€CTBEH-
Hasl peaKIUsi Ha MHOTOAaTOMHBIE CIIHPTBHI)

6 PackpbIBaTh CMBICI N3yYIaeMBIX ITO-
HATUH (BBISBISITH UX XapaKTepHbICS
TpU3HAKM), yCTAaHABINBATh UX B3aHMO-
CBsI3b, UCIOJb30BaTh COOTBETCTBYIOILINE
INOHATHUSA IIPU OIIMCAaHUU cOoCTaBa, CTPO-
€HUsI ¥ IPEBPAIIEeHNH OPraHuIeCKUX
coenuHeHUuH

6 HMcnonp3oBaTh XUMHYECKYIO CUMBOJIHUKY
JUISI COCTaBJICHUSI MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEpHYTOH, co-
KpaméHHO#) (GopMysT OpraHHYSCKUX
BEILIECTB
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dusnonorndyeckoe AEUCTBUE Ha OPraHU3M
4JesoBeka IIpruMeHeHne riaunepruHa u
STUJICHIJIUKOJIS

®enosn CTpoeHHE MOIEKYJbI, hHU3NUe-
CKHE M XHMHYECKHEe CBOMCTBa (heHoJa
TokcuuHocTh (peHomna [IpumeHnenne
denoma

Tema 7. Anbaerujsbl.
KapG6oHOBBI€ KUC/IOThI.
Cy0xHBbIe 3¢uphl. (7 4)

AJbaeruabl U kemonst Popmanblierusl,
areTanbJICTU: CTPOCHUE, (GDU3NICCKUC U
XUMUYECKHE CBOMCTBA (PEaKIIMU OKHCIIC-
HUSI 1 BOCCTAaHOBJICHHS, Ka4€CTBCHHBIC
PeaKIrm), NOJIyYeHUE U IIPUMCHCHHEC

Auemon: cmpoenue, ¢M3MHZCKL{€ Uu xumu-
yeckue ceolicmaa (peakuuu OKUCJICHUA U
KOCCmaHOGﬂeHuﬂ), noJjiyieHue u npume-
HeHUue.

Y craHaBIMBaTh MPUHALIIC)KHOCTD
BEIIECTB K ONpeAeIEHHOMY KJIacCy MO
COCTaBY U CTPOCHHUIO, Ha3bIBATh UX
0 CHCTeMaTH4YeCKOil HOMEHKIIAType;
OPUBOJIUTH TPUBUAIBHBIC HA3BAHUS
OTIENBHBIX IIPeACTaBUTENIEH KUCIOPOI-
coZieprKalux COeIUHEHUN
6 XapaKTepHu30BaTh COCTaB, CTPOCHHE,
IpUMeHeHHEe, GU3NISCKHEe U XUMUYe-
CKHE CBOMCTBA, Ba)KHEHIIINE CIOCOOBI
HOJyYeHHUs] TUITMYHBIX PEeACTaBUTEIEH
pa3JIMYHBIX KJIACCOB KHCJIOPOACOJIepKa-
X COeIUHEHUH (MeTaHoJIa, TaHOoJa,
rauuepuHa, ¢peHosna, GpopmManbaeruaa,
areTaibIeTuAa, YKCYCHON KHUCIIOTHI,
TIIFOKO3BI, KpaxmMarlia, [eJUTIOJIO36]);
BBISIBIATh TEHETHYECKYIO CBSI3b MEXK-
Iy HUMHU ¥ IOJTBEPKAATh €€ HaIu4Iue
YpaBHEHHUSIMU COOTBETCTBYIOIINX XH-
MHYECKHUX PEaKIHUN C UCTIOJIb30BaHUEM
CTPYKTYPHBIX hopMyIT
OnuceBaTh COCTaB, XUMHUYIECKOE CTPO-
€HHMe U IIPUMEHEHHE )KUPOB, XapaKTe-
PHU30BATHh UX 3HAYCHHUEC OJIA Y KU3HCACS-
TEIBPHOCTH OPTaHU3MOB
Oco3HaBaTh OMMAaCHOCTH BO3ACUCTBUSA
Ha XWBBIC OpPraHu3MbI OHpe}ICHéHHbIX
OPraHUYECKUX BEIICCTB U IOSICHSITH Ha
mpuMepax cnocoObl YMEHBIICHUS U TIpe-
JOTBpalliI€HUA UX BPEIHOIO BOS}Iei’ICTBMﬂ
Ha OPTaHH3M 4YeJIOBeKa

o

o
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Ilpooonocenue

IIpuMepHEbIe TeMBI,
packpbIBalolye AaHHbIA
pa3jeJ1 IporpaMMsl, U
KOJIMYECTBO YaCOB, OTBO-
AYMOe Ha UX U3ydYeHue

OcHOBHOE coaepiKaHue

OCHOBHbBIE BH/IbI AeATEe/IbHOCTH
06Gy4yaloImxcsa

OIHOOCHOBHBIE MpeAeIbHBIE KapOOHO-
BBIE KHCJIOTHI MypaBbHHAsi U YKCYC-
Hasl KUCJIOTBI: CTPOCHHE, GU3NISCKHE U
XUMHUYECKHE CBOICTBa (CBOWCTBa, oOIIHe
JUIsT KJIacca KHCJIOT, pPeakmus 3TeprudHkKa-
UH), TOJIydeHue u npumeHenue Creapu-
HOBAsl M OJICMHOBAs KUCIJIOTHI KaK Mpen-
CTaBUTEJIHN BBICIINX KapOOHOBBIX KHUCIIOT
MpU1a Kak COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIee AeHCTBUE

CrnoxHbIe YPUPHI KaK TPOU3BOJIHBIE
KapOOHOBBIX KHUCJIOT ['MAPOIN3 CIOKHBIX
a¢pupor XKuprer ['maponus xupos I[1pu-
MEHEeHHe >XUpoB bruosorndeckas pois
>KHPOB

6 11crioyib30BaTh €CTECTBEHHO-HAYYHBIC
METO/bI ITO3HAHHSI — IIPOBEJICHUE,
HaOJIIOJICHUE U ONMCAaHHE XUMHYECKOTO
SKCIIEpUMEeHTa (J1adopaTOpHBIE U HpakK-
TH4Yeckue paboThl)

6 CrnenoBaTh mpaBuiaM 0e30macHON
PadoTHI B 1abopaTOpUu OPHU UCHOIIB30-
BaHUU XUMHUYECKOH MOCYAbl 1 000PYyI0-
BaHMsI, a TaK)Ke NpaBHUJIaM OOpalieHUs
C BEIIECTBAMH B COOTBETCTBHUH C UH-
CTPYKIIMSIMH BBITIOJIHEHHUs J1abopaTop-
HBIX OITBITOB U IIPAaKTHYESCKUX padoOT no
HOJIYYEHHUIO M U3YYCHHIO OPTaHUYECKUX
BEIISCTB

Tema 8. YriieBoapbl (2 4)

VYrieBoasl: cocTas, KiacCHU(GUKALIHS
YIJIeBOJIOB (MOHO-, U~ U IOJIMCAXapUIbl)
I'moko3a — mpocTedmiit MoHocaxapu:
0COOEHHOCTH CTPOSHUS MOJEKYIbl, QU3u-
YeCKHe U XUMHYECKHE CBOWMCTBa (B3auMMO-
nevicrBue ¢ ruapokcuaom menu(ll), oxwmc-
JICHUE€ aMMUA4YHBIM PAaCTBOPOM OKCHIA
cepeodpa(l), BocctaHoBieHHe, OpOKEeHHE

6 [IpencTaBasiTh pe3yIbTaThl 9KCIIEPUMEH-
Ta B popMe 3aIMcH ypaBHEHHH COOTBET-
CTBYIOIIMX pe€akUM U JIe1aTh BHIBOJbI
Ha UX OCHOBE

6 IIpoBOAUTE BBIYUCIICHUSA IIO YPAaBHEHUIO
XUMHUYECKOU peakiuu

6 CaMOCTOSITEJILHO MJIAaHUPOBATh U OCY-
LIECTBJISAITh CBOIO ITO3HABATEIbHYIO




LE

TIIIOKO3bI), HAXO0XKIAEHUE B IpUpOAE, IIPHU-
MEHEHUe, Ononorudeckas poirs PoTocuH-
Te3 dpyKkTo3a Kak U30Mep IIIFOKO3BI

Caxapoza — npedcmasumenvb oucaxapu-
008, 2UOPOIU3, HAXOHCOCHUE 8 NPUPOOe U
npumernenue.

Kpaxmas 1 nejuiono3a Kak Ipupo-
HBIe oJImMepbl CTpoeHue Kpaxmana 1
HEeJUTI0103b1 PU3HYECKHE U XUMUYCSCKUE
cBO¥cTBa KpaxMajia (THAPOJIN3, Kaye-
CTBCHHAsI PEaKHsI C HOJIOM)

JlaGopaTopHbIe ONbITHI
— TOpE€HHE CIHPTOB;
— B3auMMOJeiicTBHE INIMLIEpUHA C T'HJPOK-
cunom menu(ll);
— OKMHCJIEHHE aJIbJIETUI0B aMMHUAaYHbBIM
pactBopoMm okcunaa cepebpa(l) u ruapok-
cunom menu(ll);
— B3aMMOJEHCTBHE KpaxMmalia C MOJIOM

IIpakTH4yecKasa paGoTa
Ne 2 CmoiicTBa pacTBOpa YKCYCHOU KHC-
JIOThI
Boruncienusa

— 10 YPaBHEHUIO XUMHYECKON peaKIInu
(Mmacchl, 06bEMa, KOJTMYSCTBA UCXOTHO-
ro BEIIECTBA MJIY MPOAYKTa PEaKIIMHU 10
U3BECTHBIM Macce, 00bEMY, KOJIMYESCTBY
OJTHOT'O M3 UCXOHBIX BEIIECTB HIIU IIPO-
IYyKTOB PEaKIIH)

JIesITEIbHOCTh; IPUHUMATh aKTUBHOE
ydacTHhe B TPYNIIOBON yueOHOH nesTenb-
HOCTHU




8¢

OkoHuaHue

IIpuMepHEbIe TeMBI,
packpbIBalolye AaHHbIA
pa3jeJ1 IporpaMMsl, U
KOJIMYECTBO YaCOB, OTBO-
AYMOe Ha UX U3ydYeHue

OcHOBHOE coaepiKaHue

OCHOBHbBIE BH/IbI AeATEe/IbHOCTH
06Gy4yaloImxcsa

Pasgen 4. A3oTcoAepiKalide opraHMdecKue coeguHeHus (3 1)

Tema 9. AMMHBI. AMHU-
HOKHUCJI0ThI. Besiku (3 4)

Amunol. Memunamun u aHUuIuH: co-
cmas, cmpoenue, puzuvecKue u Xumu-
yeckue ceolcmea (copernue, 83aumooeti-
cmeue ¢ 000U U KUCIOMAMU).

AMMWHOKHCIOTHI Kak aM(pOTepHBIe Oopra-
HUYecKHe coennHeHus dusmaeckne u
XUMHYECKHE CBOMCTBAa aMHHOKHCIIOT (Ha
npuMepe riaunuHa) buonoruueckoe 3Ha-
YeHHEe aMHHOKHCIOT IlenTuast

Benku kak mpUpOIHBIC BHICOKOMOJICKY -
JIsIipHBIC coenuHeHus [lepBuyHas, BTO-
pUYHAs U TPETHYHASI CTPYKTypa GEIIKOB
XUMHYECKHUE CBOMCTBa OCIIKOB: THAPOJIU3,
JieHaTypalus, KaYeCTBEHHbIC peaKIuy Ha
Oenku

JleMoHCcTpanuu
— JeHaTypanus OCJIKOB IpU HarpeBaHUU,

— [BETHBIC PEaKIIUU OCIKOB

6 PackpbIBaTh CMBICII H3yYaeMBIX ITO-
HITHU (BBISIBIATH UX XapaKTEepPHBIE
IIpU3HAaKH), YCTAaHABINBATh UX B3aNMO-
CBsI3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIHE
TOHSITHS IIPU OIMCAHUU COCTaBa, CTPO-
€HUSI U IPEeBPALICHUH OPraHUYEeCKUX
coenuHeHUuH

6 Vcrionp30BaTh XMMHYECKYIO CHMBOJIH-
Ky JUISI COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEH-
HOW) (pOopMyJT OpraHUYECKUX BEIIECCTB

6 OmpenensiTh MPUHAMIESKHOCTH BEIIECTB K
onpeniesIEHHOMY KJIaccy IO COCTaBy U CTPO-
€HHIO, Ha3bIBAaTh UX II0 CUCTEMAaTHIECKOI
HOMEHKJIaType; MPUBOAUTH TPUBHAILHEIS
Ha3BaHUA OTACIBbHBIX ﬂpe}]CTaBHTeJ’leﬁ

6 XapaKTepHu30BaTh COCTaB, CTPOCHHE,
npuMeHeHne, GU3HIECKHe U XUMUYe-
CKHE CBOMCTBA, BAXKHEHIIINE CITOCOObI
IMOJIYYCHUSI TUITUIHBIX Hpe}lcTaBHTeJ’leﬁ
a30TCOACPKAIINX COSNMHEeHNH (TJINIHA
U OCIIKOB)
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6 ITosicHATH Ha IpUMepax 3HaUeHUE 6en-
KOB JJIs1 OpraHU3Ma 4YejloBeKa
6 VMcrionp30BaTh €CTECTBEHHO-HAYYHBIE

METOAbI IO3HAHWS — HAOIIOAaTh U
ONUCHIBATh JEMOHCTPAIlMOHHBIN JKCIIe-
pUMEHT

6 CaMOCTOSITEIbHO TUIAHUPOBATh U OCY-
IIECTBISATH CBOIO MO3HABATENbHYIO JesI-
TEIBHOCTh; IPUHUMATHh AKTUBHOE yJacTHe
B IpyNNIOBON y4eOHOH AEATEILHOCTH

Paspesn. 5. BeicokoMoJsieKy/IsApHble coeuHeHHus (2 4)

Tema 10. IlnacTMaccsl.
Kayuyku. BosiokHa (2 4)

OCHOBHBIE TOHSATHSI XUMUH BBICOKOMO-
JEKYyISIPHBIX COSTUHEHUN: MOHOMED,
MOJINMED, CTPYKTYpPHOE 3BE€HO, CTEIICHb
MOJIMMEPU3aLMU, CPEIHSSA MOJIEKYJISIpHas
macca OCHOBHBIE METOJIBI CHHTE3a BBICO-
KOMOJIEKYJISIPHBIX COSTUHEHUH — ITOIH-
Mepu3alysa U NOJUKOHJICHC AU

IThacmmaccot (noausmunet, NOAUNPONU-
Jler, NONUBUHUAXTOPUOD, NOJUCIIUPOITL).
Hamypaneuwiii u cunmemuueckue Kay-
yyKu (6ymaouenoswlil, X10pOnpeHo8blll U
uzonpernoswlil). Borokna: namypaivnvie
(xn10N0K, wepcmo, WENK), UCKYCCMEEH-
Hble (ayemammuoe 60J10KHO, BUCKO3A),
cunmemuyeckue (KanpoH u 1agcar)

JleMoHCcTpauus

— O3HaKOMJIEHHE C O0paslaMu MPHPO/I-
HBIX U MCKYCCTBEHHBIX BOJIOKOH, ILIACT-
Macc, Kay4yKoB

6 BirazeTh N3y4YaeMbIMUA XUMHUYECKUMH
HOHSTHSIMH: PACKPBIBATE CMBICIT H3y4Ya-
€MBIX TTOHATHUIN U IIPUMEHSTH 3TH ITOHS-
THUS TIPU OTIMCAHUM COCTaBa U CTPOEHUSI
BBICOKOMOJIEKYJISIPHBIX OPTaHUYECKUX
BEIIECTB, JUIST OOBICHEHUS OTACIIBHBIX
¢GaKTOB U SIBJICHUN

Hcnonb30BaTh XMMHYECKYIO CHMBOJIUKY
IUTSL COCTAaBIIEHUsI CTPYKTYPHBIX (HOPMYJT
BEIIECTB U YpaBHEHUM PEaKIUi MOJIH-
MEPHU3AIUA U TOTUKOHIEHCAIIUN

o
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11 KJIACC. OBLLAA HEOPTAHUYECKAA XUMMMA

1 g B Hexemto, Bcero 35 4, M3 HUX 3 4 — pe3epBHOE BpeMs

IIpuMepHbIe TEMBI,
pacKpbIBalolyie JaHHbIH
pa3jes1 IporpaMmsl, U
KOJIMYECTBO YacoOB, OTBO-
JAMMOEe Ha UX U3y4YeHue

OcHOBHOE cojepixaHue

OCHOBHBIE BU/ABI JAeATEeTbHOCTH
oGyvyamomuxcs

Paspen 1. TeopeTudyeckre oCHOBBI XUMuM (12 4)

Tema 1. CTpoeHue aTo-
MoB. [leppoanYecKkuin
3aKkoH M [leppoanyeckas
cucTeMa XUMHUYeCKUX
asiemeHTOB /I. U. MeHae-
neeBa (3 4)

Xumuueckuit aneMeHT AtoMm Sapo
aToMa, U30TOIBI. DJICKTPOHHAass 000JI0Y-
Ka DHepreTU4ecKrue ypoBHHU, HOAYPOBHHA
ATOoMHBIE OpOuUTaNH, S-, P-, d-37I€MEHTHI
OCO06GEHHOCTH pachpeaesICHHUsI DJICKTPO-
HOB IO OPOUTAIISIM B aTOMax BJIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB DIJICKTPOHHAS
KOH(HUTypalHsi aTOMOB DJIEKTPOOTPHIIA-
TE€JIbHOCTDH

ITepunonunueckuii 3akoH u llepuoanueckast
cucTeMa XUMHUYECKUX IJIEMEHTOB

I U MenneneeBa CBsi3b NEPHUOAUYECCKO-
ro 3aKkoHa U [leprmoamyecKko CUCTEMBI XH-
muyeckux aneMeHToB | I Mennesneesa c
COBPEMEHHOM TEOpHEH CTPOSHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUsS CBOICTB
XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX
HUMHU IPOCTHIX U CJIOXHBIX BCIICCTB IO
rpynmnaM 4 nepuoaam 3HadyeHHE MepHo-
JUYECKOro 3aKOHA B Pa3BUTHHM HAyKH

6 PackpbIBaTh CMBICT U3y4aeMBbIX I10-
HSITHH (BBISIBISATH UX XapaKTCPHBIC
MPU3HAKH), yCTAaHABIUBATh UX B3aH-
MOCBSI3b

6 PackpbIBaTh CMBIC] MIEPHOTHUICCKOTO

3akoHa /| 1 MenneneeBa n 1eMOH-

CTPUPOBATh €ro CHUCTEMaTH3HUPYIOUIYIO,

OOBSICHUTEJILHYIO U IIPOTHOCTHYESCKYIO

bysKIIN

XapakTepHu3oBaTh AJISKTPOHHOE CTPO-

€HHE aTOMOB XHMHYECKHX 3JIEMEHTOB

1—4 nepuoa0B, UCIIONB3YS ITOHSTHS

«S-, p-, d-251IeKTPOHHBIE OPOUTATIN,

«IHEPTEeTHYECKHUE YPOBHM»

OOBACHITH 3aKOHOMEPHOCTH U3MEHEHUS

CBOWMCTB XUMHYECKHX DJIEMEHTOB H UX

COEIMHEHHUN IO mepHoaaM U Ipylmnam

[lepuoauyeckoid CUCTEMBI XUMHUYECKHUX

anemeHTOB J| I Menneneea

o

o
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JleMOHCcTpanuu

Bunsr Tabnun «llepunogndeckass cuctema
xumudeckux snemeHtoB J| U Mennene-
eBa

Tema 2. CTpoeHue
BellecTBa. MHOroo6pa-
3ue BewecTB (4 4)

CtpoeHne BelecTBa XUMHIECKasl CBI3b
Buasr xumpudeckoil CBsI3M (KOBaJICHTHAs
HETIOJISIpHAsT U ITOJIsIpHAs, HOHHAsI, Me-
Tajndeckasi) MexaHn3Mbl 00pa3oBaHHUs
KOBAJICHTHOH XMMHUYECKOH CBsA3U (OOMEH-
HBIA U TOHOPHO-aKLIEeNTOPHBIN) Bonopon-
Has CBsI3b BaneHTHOCTH DIeKTpOOTpH-
narenbHocTh CTeneHs okucieHus: MoHsr:
KaTHOHBI M aHHUOHEI

BemiectBa MOJICKYJAPHOTO U HEMOJICKY -
JIAPHOTO CTPOCHUA 3aKOH IMMOCTOSIHCTBa
cocTaBa BEIICCTBa Tunbr Kpucrajiin4die-
CKHUX peI_HéTOK U CBOMCTBa BCIICCTB

IlonsTue o nucnepcHbIX cucreMax Mc-
TUHHBIE U KOJUJIOMJIHBIE pacTBOpbl Macco-
Basl JIOJISI BEIIECTBA B PacTBOpE

Kiraccnukanust HEOpraHUYESCKUX COEIH-
HeHu HomeHkiaTypa HeOpraHn4ecKkux
BeniecTB | eHeTuyeckas cBA3b HeEopra-
HUYECKUX BEUIECTB, MPUHAJIS)KAIINX K
Ppa3nuYHBIM KJIaccaM

6 PackpbIBaTh CMBICT U3yYaeMBIX MOHS-
TUU (BBIICHATH UX XapaKTepPHBIC TIPH-
3HAKH) U NIPUMCHSTH 3TH IMMOHSATHS TIPH
OITMCaHNUH COCTaBa U CTPOECHUSI BEIIECTB,
151 OOBSICHEHHSI OTACHBHBIX (DAKTOB U
SIBIICHHUMN

6 OrnpenensiTh BUAbl XUMUUYECKON CBSI3U

(KOBaJICHTHOM, HOHHOM, MeTaJLIIH4e-

CKOI1, BOIOPOTHOW ) B COEIMHEHUSX; TUII

KPUCTAIUIMYECKON PEMIETKH KOHKPETHO-

ro BellecTBa

OnpenensaTe BaJICHTHOCTh U CTEIICHBb

OKHCIICHUSI XUMHYECKHX DJIEMEHTOB B

COSQUHEHUSIX Pa3JIMYHOIo COCTaBa

ITpoBOAWTE BBIYUCIICHHS C WCIOIB30Ba-

HUEM MOHSITHUS «MaccoBas J0JIs BeIle-

CTBa B pacTBOpE»

6 OOBSICHITH 3aBUCUMOCTb CKOPOCTH
XUMUYECKOH PEeakIHu OT Pa3ITUuIHBIX
(axTopos

6 OrmipeiesaTh XapaKTep CMEIICHUS XH-
MHYCCKOI'O paBHOBeCI/lﬂ B 3aBHUCHUMOCTH
OT BHEIITHETO BO3JICUCTBUS (TIPUHIIAIT
Jle IllaTense)

o

o
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Ilpooonocenue

IIpuMepHbIe TEMBI,
packpbIBaloIye JaHHbIHA
pa3jes1 IporpaMmsl, U
KOJINYECTBO YacoOB, OTBO-
AVMOe Ha UX U3y4YeHue

OcHOBHOE coaepixKaHue

OCHOBHBIE BH/IbI AeATe/IbHOCTH
o0Gy4yarumuxca

6 COoCTaBJISATh YPaBHEHUs peaKIuii
pa3INYHBIX TUIIOB; IIOJIHbBIC U COKpa-
MEHHbIE MOHHBIE YPaBHEHMs peaKluii,
YUHUTHIBasi yCIIOBHUS, IIPH KOTOPBIX 3TH
peakiuu UAyT A0 KOHIA

6 IlonTBep>kAaTh CyIIECTBOBAaHHE T'€HETH-
YEeCKOH CBSI3M MEXIY HEOPraHHYEeCKUMU
BEIIIECTBAMHU C IMOMOIIBIO YPaBHEHUM CO-
OTBETCTBYIOIINX XUMHWUECKUX pPEeaKIui

6 IIpoBOMTE, HAOMIOOATH M OTIUCHIBATH
XUMHUYECKHUH 3KCIIEPUMEHT: IO OIlpe-
JIEJICHUIO Cpeabl BOOHBIX PAaCTBOPOB
BEIIIECTB, BBISIBJICHUIO YCJIOBUH ITPOTEKa-
HUSI peaklInii HOHHOTO OOMeHa, n3yve-
HUIO BIIMSIHUSI Pa3JIMYHBIX (DPAKTOPOB Ha
CKOPOCTB peakiui

6 CnenoBaTh IpaBUjaM MOJIL30BAHUS
XAMHUYECKON TMOCya0# U 1ab0opaTOPHBIM
obopynoBaHHEM

6 IIpencTaBisATh pe3yabTaTbl XUMHUYECKOTO
3KcnepuMeHTa B opme 3aIrcHu ypas-
HEHHUH COOTBETCTBYIONIINX pPEaKIuil u
JienaTh BBIBOJBI HA UX OCHOBE
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Tema 3. XumMmu4yeckKue
peakuuu (5 4)

Xwumnueckas peaknust Kiaccndukamuys
XUMHYECKHUX PEaKIIMi B HEOPIraHUYECKOM
U OpraHUuYecKoil XUMHUHU 3aKOH COXpaHe-
HUSI MacChl BEIIECTB; 3aKOH COXPAaHEHU U
MPEBPAIEHUs] SHEPTUU MPU XUMHUIECKUX
peakusix

CKOpOCTH peakinu, e€ 3aBUCUMOCTb OT
pasanuHbIX dpakTopoB OOpaTHUMBIE peak-
nun Xumudeckoe paBHoBecue dakTopsl,
BJIMSIIOIINE Ha COCTOSTHUE XUMUYIECKOTO
paBHoBecus IIpunnun Jle Illarense

DIEKTPOIUTHYUCCKAST TUCCOITHAITHSI
CuibHBIC U cTa0bIe AIeKTpoauThl Cpena
BOIHBIX PAaCTBOPOB BEILIECTB: KUCHAs,
HelTpanbHas, mesnouHas [lousmue o 6o-
oopoonom noxazamene (PH) pacmeopa.
Peaknuu nosHoro oomeHa / uopoaus op-
2AHUYECKUX U HEOPSAHUUECKUX BeUleCm8.

OKHCIIUTEILHO-BOCCTAHOBUTEIbHBIE PEaK-
nuu [lousamue 06 s1exmponuze pacnia-
608 u pacmeopos coneii. Ilpumenenue
2IeKMPOU3A.

JleMoHCcTpanuu
— MOICJIN KPUCTAIIITUICCKUX peHIéTOK;
— Pa3JI0KE€HUEC NEPOKCHAAa BOAOPOHAAa B
IIPUCYTCTBHUU KaTaJiudaTopa
JlaopaTopHble paGoOThI
— IIPOBEACHUC peaKHI/Iﬁ HOHHOTO O6MeHa;

6 IIpoBOAUTHL BEIYHUCIICHUS 110 ypaBHEHU-
sIM XUMHYECKUX PEaKIUui, B TOM YHCIE
TEPMOXUMHUUYECKUE PaCUYEThI
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Ilpooonocenue

IIpuMepHbIe TEMBI,
packpbIBaloIye JaHHbIHA
pa3jes1 IporpaMmsl, U
KOJINYECTBO YacoOB, OTBO-
AVMOe Ha UX U3y4YeHue

OcHOBHOE coaepixKaHue

OCHOBHBIE BH/IbI AeATe/IbHOCTH
o0Gy4yarumuxca

— OIIPpEACIICHUEC CPE€Abl paCTBOPOB BCUICCTB
C NIOMOIIBIO YHUBEPCAJIbHOI'O MHAUKATOpPAa

IlpakTH4Yeckast pa6oTa

Ne 1 BrnusiHue pa3nuvdHBIX (PakTOpOB Ha
CKOPOCTH XMMHUYECKOHN peaKInu

BbluMciieHUus

— pacueTsl C UCIHOJIb30BaHUEM ITOHATHUS
«MaccoBasi IOJIsI paCTBOPEHHOTO Belle-
CTBa»;

— pacuéThl MO YPAaBHEHUAM XHUMHYECKUX
peaknuif, B TOM YHCJI€ TEPMOXUMHUUIECKHUE
pacuérsl

Pasgen 2. Heoprannyeckass xumus (16 q)

Tema 4. HemeTasibl
(8 4)

Hewmertamnns! [lonokeHne HEMETaIJIOB B
IMepuonuyeckoii cucreMe XHMHUYECKUX
anemeHnToB J| I MenneneeBa u ocobeH-
HOCTHU CTpOCHHUsI aToMOB Dusuueckue
CBOIiCTBa HEMETAJUIOB AJUIOTPOIUS HEMeE-
TaJUTOB (Ha MPUMEPE KUCIIOPOaa, CEPHI,
docdopa u yriaepona)

6 PackpbIBaTh CMBIC U3yYaeMbIX OHSI-
TUH (BBLACHATH UX XapaKTepHBIC IIPH-
3HAKH) U IIPUMCHSTh 3TH IMOHSATHS TIPHA
OITMCaHHUH COCTaBa U CTPOCHUS BEIIESCTB,
TSI OOBSICHEHHSI OTACHBHBIX (DAKTOB U
SIBIICHHUHN
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XHUMHYECKHE CBOMCTBA BaKHCUIIIUX HEME-
TaJyuIo0B (raJIOreHOB, cepkl, a30oTa, pocdo-
pa, yriepojyia ¥ KpeMHHS) U UX COCITU-
HeHUM (OKCUIOB, KUCIOPOICOJICPIKAITIUX
KHCJIOT, BOOIOPOJAHBIX COCTMHEHUI)

ITpuMeHeHre Ba)KHEUIIINX HEMETAJIJIOB U
HUX COCIUHEHUN

6 OOBSICHITH OOIHE 3aKOHOMEPHOCTH B
U3MEHEHHHU CBOMCTB HEMETAIUIOB U UX
COeIUHEHUH ¢ y9ETOM CTPOCHHUS HUX
aTOMOB W IOJIOKeHHs B Ilepmonmdeckoit
CHUCTEME XUMHUUECKUX SJIEMEHTOB
JA 1 Menneneena

6 XapaKTepHu30BaTh (OMUCHIBATH) OOIINE
XUMHYECKHE CBOWCTBa HEMETAJJIOB, UX
BAXKHEUIIINX COCAMHEHUN, NOATBEPKAASL
5TO ONHUCAaHUE MPUMEPAMH yPaBHEHUMN
COOTBETCTBYIOIINX XUMHYECKHX peak-
§iaz0%e

6 XapaKkTepHu30BaTh BIHSIHUC HEMETAIUIOB
U UX COeIMHEHWI Ha KUBBIE OPraHU3-
MBI; OIIUCHIBATh IIPUMEHEHHE B Pa3IId-
HBIX 00JIACTSIX MPAKTHIECKOH IesATenb-
HOCTH YeJIOBeKa

6 PackpbIBaTh CYIIHOCTb OKHUCIIUTEb-
HO-BOCCTAaHOBUTENIBLHBIX PEAKIIUH IT0-
CPEICTBOM COCTaBJICHUS 3JIEKTPOHHOT'O
OajlaHca PTHX peaKIui

6 ITpoBOINUTH peakIiuu, MOATBEPIKIAIOIINE
XapaKTEpHbIE CBOMCTBA U3y4YaeMbIX Be-
HICCTB; paclio3HaBaThb OIIBITHBIM l'lyTéM
AHUOHBI, IPUCYTCTBYIOIINE B BOJTHBIX
pacTBopax

6 HaGnromaTh U ONMUCHIBATH JEMOHCTpAIU-
OHHBIE ONBITHI; IPOBOJUTH M ONHCHIBATH
XUMHYIECKHUH KCIIepUMEHT (J1TabopaTop-
HBIC U MPAaKTUUECKHEe paboThl)




9

Ilpooonocenue

IIpuMepHbIe TEMBI,
packpbIBaloIye JaHHbIHA
pa3jes1 IporpaMmsl, U
KOJINYECTBO YacoOB, OTBO-
AVMOe Ha UX U3y4YeHue

OcHOBHOE coaepixKaHue

OCHOBHBIE BH/IbI AeATe/IbHOCTH
o0Gy4yarumuxca

Tema 5. MeTasiisbl (8 4)

Mertamnsl Ilonoxenue Meraninos B Ilepu-
OJIMYECKOH CHCTeME XUMHUYSCKUX dJIe-
meHToB JI I MenneneeBa OcoOeHHOCTH
CTPOCHHS 3JIEKTPOHHBIX 00OJIOUEK aTOMOB
meTaiuioB O6Imue Gpu3ndecKue CBOMCTBa
MeTauioB CIUIaBbl METAJUIOB DJIEKTPO-
XMMHUUYECKUH psiJi HAIPSHKEHUM METalloB

XUMHUYECKHE CBOMCTBA BAXKHEHITHUX Me-
TayuIoB (HATPHUH, Kaaui, KaIbIIUil, Mar-
HUM, aJJIOMHUHHIN, IIUHK, XpPOM, >XEJIe€30,
Meab) U UX COSIUHEHUH

OO01ue cmocoObl MOJyYSHUST METAJIOB
Merannyprust Kopposzus memannos.
Cnocobwl 3auyumel om kopposuu. I1pu-
MEHEHHE METaJUIOB B OBITY, IIPUPO/JIC U
TEXHUKE

JleMoHCcTpanuu

— O6pa3HLI HEMCTAJIII0OB,

— B3aUMMOJIENCTBUE MEIU C a30THOM KHC-
JIOTOH Pa3IUYHON KOHIEHTPALUHU;

— KoJuIeKOust «MeTalnjibl U CIIJIaBBD>

IIpencraBnsiTh pe3yJibTaThl XUMUYE-
CKOT'O IKCIIEpUMEHTa B (hOpME 3alUCH
YpPaBHEHHUI COOTBETCTBYIOIIUX PEaKIUN
U JenaTh BBIBOJABI HA UX OCHOBE

6 CriemoBaTh MpaBUIaM MMOJIb30BAHUS
XHUMHYECKOH Mocyaoi U 1abopaTOpHBIM
o0opyIOoBaHUEM

6 [IpoBOAUTE BEIYMCIICHUS IO YPaBHECHH-
M XUMUYECKUX peaKnuii

6 CaMOCTOSITEJILHO IJIAaHUPOBATh U OCY-
ILIECTBJISITH CBOIO ITO3HABATENILHYIO /1SS~
TEJIbHOCTD, NIPUHUMATh AKTHBHOE yYacTHe
B TPYNIIOBOH y4eOHOI AeATEeTbHOCTH

6 PackppIBaTh CMBICT U3yYaeMbIX MOHS-

TUH (BBIIACHSATh UX XapaKTEePHBIC TIPH-

3HAKH) U TIPUMEHSATH 3TH MMOHSATHSI TIPHU

OITMCaHUH COCTaBa U CTPOCHUS BEIIIESCTB,

TSI OOBSICHEHHSI OTACHBHBIX (DAKTOB U

SIBJICHUM

OOGBSCHITH 00IINEe 3aKOHOMEPHOCTH B

W3MEHEHHUH CBOWMCTB DJIEMEHTOB — Me-

TAJUIOB U UX COEIAMHEHUH ¢ yuy€ToM

CTPOEHHUSI UX aTOMOB U NOJIOKEHUS B

o




Ly

JIaGopaTopHbIE ONBITHI

— Ka4Ye€CTBCHHBIC PC€AaKIIM1 HA aHUOHBI U
KaTHOH aMMOHUSI;

— BSaHMOHeﬁCTBHe TUAPOKCHA aJIFOMU-
HHsS C paCTBOpaMH KHCJIOT U menoqeﬁ;

— KaQ4YC€CTBCHHbBIC PCAKIIUN Ha KAaTUOHBbI
METaJIJIOB

IlpakTHYeckue paGoThl

Ne 2 Pemenune OKCIICPUMCHTAJIbHBIX 3a-
Jad 110 TEME ((HeMeTaJIJILI»;

Ne 3 Pemenne sKkcnepuMEHTaIBHBIX 3a-
Jad no teme «MeTtais»

BbluucieHUusa

— pacu€Thl MacChl BemiecTBa MJIM OO0BEMaA
ra3oB IO U3BECTHOMY KOJIMYECTBY Bellle-
CTBa, Macce Wi 00bEMY OIHOIO W3 yd4a-
CTBYIOIINX B PEAKIUH BEIIECTB; PACUETHI
Macchl (00bEMa, KOJTMYECTBa BEIISCTBA)
MPOAYKTOB PEaKILMH, €CIIU OOHO U3 Be-
IIECTB MMEET IPUMECH;

— pacué€Tel Macchl (00BEMaA, KOJIMYECTBA
BEILIECTBA) NMPOAYKTa PEaKIUU, €CIU OJHO
W3 BEIIECTB JaHO B BHUJIE pacTBOpa C orpe-
NeJIEHHOW MacCOBOMU 0JIed pacTBOPEHHOTO
BEIIIECTBA

Ilepuonuueckoit cucteMe XUMHUYECKHUX
snemeHTOB J| 1 MenneneeBa

6 XapakTepHn30BaTh (ONHUCHIBATE) O0OIIHE
XUMHYECKHE CBOMCTBAa METAJUIOB, UX
BaXXHEHIINX COEAUHEHUM, MOATBEPKAasI
5TO ONMCaHWE IPUMEpPaMH YPaBHEHUH
COOTBETCTBYIOIIIUX XUMHUUYECKUX peaK-
Ouif; MpUMEHEeHUE METAJUIOB B Pa3Ind-
HBIX 00J1aCTsIX, a TAK)KE HUCIIOJIb30BAHUE
HUX JJIs1 CO3JIaHUSI COBPEMEHHBIX MaTepU-
aJIOB U TE€XHOJIOIUM

6 PackpbIBaTh CYIIHOCTh OKHCIUTEIb-
HO-BOCCTAHOBUTENIBHBIX PEAKIUH I10-
CPEJICTBOM COCTaBJICHUS 3JIIEKTPOHHOI'O
OajlaHca PTHX peaKIui

6 IIpoBOINTH peakInH, MOATBEP>KIAIOIINE
XapaKTepHBIE CBOICTBA M3y9YaeMEBIX Be-
LIECTB; PaclO3HaBaTh ONBITHBIM IIYTEM
HOHBI METAJIJIOB, IPUCYTCTBYIOIINE B
BOIHBIX PAacTBOpax

6 HaGmromaTe ¥ ONMHCHIBATH JEMOHCTpPAIl-
OHHBI€ OIBLITHI; MPOBOAUTHL U OINUCHIBATH
XUMHYECKHH dKCTIEpUMEHT (J1adoparop-
HBIE U IpaKkTHIeckue padbotsl) [Ipen-
CTaBJISITh PE3yIbTaThl XUMHYISCKOTO DKC-
nepuMeHTa B ¢popMe 3alicy ypaBHCHUM
COOTBETCTBYIOIIHNX PEAaKIUH U eIaTh
BBIBOJIbI Ha UX OCHOBE
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OkoHuaHue

IIpuMepHbIe TEMBI,
packpbIBaloIye JaHHbIHA
pa3jes1 IporpaMmsl, U
KOJINYECTBO YacoOB, OTBO-
AVMOe Ha UX U3y4YeHue

OcHOBHOE coaepixKaHue

OCHOBHBIE BH/IbI AeATe/IbHOCTH
o0Gy4yarumuxca

6 Cie1oBaTh NpaBUIaM I1OJIb30BAHUS
XHUMHYECKOH Mocyaoi U 1abopaTOpHBIM
obopynoBaHHEM

6 IIpoBOANTH BEIYUCIICHUS 10 yPAaBHECHH-
sIM XMMHYECKUX peakKLuii

6 CaMOCTOSITeIbHO IUTAHUPOBATh M OCYIIECT-
BJISITH CBOIO MO3HABATENbHYIO JAEATEIb-
HOCTbH; IPUHUMATh aKTUBHOE yJacTHe B
TPYHIOBOI y4eOHOI eI TeNbHOCTH

Pa3gen 3. Xumusa u xKusHb (4

4)

Tema 6. Xumua u
»KU3Hb (4 4)

Posp xuMuM B 00eCIiedeHUN YKOJIOTH-
YECKOM, SJHEepPreTUYECKON 1 NMUIIEBON
0e30MacHOCTH, Pa3BUTHH MEIULIMHEI
INTonsiTe O Hay9YHBIX METONAaX MO3HAHUSI
BCIICCTB U XUMHUYCCKHUX peakum‘/i

IMpencraBieHus 00 OOIUX HAYIHBIX
MPUHIIUITAX TPOMBIIIICHHOTO MOJTYyYSeHUS
Ba)KHEHMIINX BEIIECTB

YeoBeK B MHPE BCIIECCTB U MaTCpUaAJIOB:
BasKHEUIIIHES CTPOUTECIIbHBIC MaTCpHaJibl,
KOHCTPYKIIMOHHBIC MaT€pHualibl, KpaCKH,
CTCKJIO, KEpaMHUKa, MaT€pUuajibl IAJs1 DJICK-

6 PackpbIBaTh pOJIb XUMHUH B PEIICHUH
SHEPreTHYECKHUX, CHIPbEBBIX U 9KOJIOTH-
YeCKHX IMPOOJIEM YeIOBEeYECTBA, OMHUCHI-
BaTh OCHOBHBIC HAIIPABJICHUS Pa3BUTHS
XHMVI‘ICCKOﬁ HayKI/I U TCXHOJIOTUH

6 IIpumeHsTh paBHiia O6e30macHOro oopa-
IIEHHUsI C BEIIECTBAMH, HCIOJIb3YEMBbIMHU
B MOBCEAHCBHOM J>XWU3HH, MpaBuUiia MOBE-
JIEHUsI B LIEJISIX COEpEeKEHHs] 30POBbs U
OKpYy>Karoeil npupoaHON Ccpenbl;
TMOHUMATH Bpe (OIacHOCTb) BO3JCH-
CTBHUs Ha )XHUBBIC OpraHU3Mbl OIIPpEaC-
JIEHHBIX BEIIECTB, CMBICI MOKa3aTeJs
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TPOHHUKH, HAHOMAaTEPHAJIBI, OpPTaHUIESCKHE
U MHUHEpaJIbHbIE yAO0OpeHUs

XuMHUsl ¥ 3I0pOBbE YeJIoOBeKa: IIpaBuiia
HUCHOJIb30BaHUs JIEKAPCTBEHHBIX MpeTa-
partoB; npaBuiIa 0€30IIaCHOTO HUCIIOTb-
30BaHUs MpenapaToB OBITOBOW XUMHH B
IIOBCEIHEBHOM >XU3HHU

MJIK, TIOSICHATH Ha IIPUMepax CIioCOOBI
YMEHBILIEHUSI U IPEIOTBPALLICHUS UX
BpPEHOT'O BO3JEHCTBUS

6 AHaITU3UPOBATh U KPUTUICCKU OIICHU-
BaTh HH(POPMAIHIO, CBSI3aHHYIO C XUMHU-
YECKUMM IIPOIIECCAaMU U UX BIUSHHUEM
Ha COCTOSIHUE OKPY KarOIle cpeabl

6 Vcrionp30BaTh NOMyYCHHBIC 3HAHUS U
MpeacTaBJIeHUsT 0 cepax IesiTeILHOCTH,
CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMU
TEXHOJIOTHSIMHU, KaK OCHOBY [UJIsI OPHCH-
Talrii B BBIOOpE CBOCH Oymyteit mpo-
(beccruoHaNBbHON NEATESIHLHOCTH

6 IIpuHUMAaTh y9acTUE B OOCYKICHUH
npo6ieM XUMHUYECKON U DKOJIOTrude-
CKO¥M HampaBJIEHHOCTH, BBICKa3bIBaTh
COOCTBEHHYIO MO3UIIHIO IO MPOOJIeMe U
npeiiaraTb BO3MOXKHBIE ITyTH €€ perire-
HUS




