MoanucaHo Ly poBOM NOANMCHIO:
CseTnaHa BukTOopoBHa ApceHTbeBa
Jara: 2024.09.02 15:32.05+03'00'

MHUHHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAIIUA
MunucrepcrBo oopaszosanusi Kysoacca
Ynpasiaenue o0pazoBanus agMuHUCTpauuu MKMOpPCKOro MyHMIMNAIbLHOIO OKPYra

MBOY «Koasioackasa COIL»

PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO
PykoBoaurens HIMC 3amectutens qupekropa  Hupekrop MbOYVY "Konbslonckas
H.A.I'paiizep no YBP comr”
npotokon Nel ot «29» aBrycra E.H.benas C.B.ApcenTneBa
2024 . «29» aBrycra 2024r. IIpukas Nel60 ot «30» aBrycra 2024 .
PABOYASA ITPOTPAMMA

(ID 3107057)

yueOHOoro npeamera «Xumus. ba3zoBblid ypoBeHb»

s ooygaromuxcs 10 — 11 kmaccoB



¢. Koasron 2024 rox

HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo XMMHHM Ha ypOBHE CPEIHEro o0miero oopasoBaHus pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-D3 «O6 obpa3oBanuu B Poccuiickoit
®enepanun», TpeOOBaHMM K pe3ynbTaTaM OCBOeHHUs (eaepaibHON 00pa3oBaTeIbHON
nporpaMmbl  cpenHero obmiero oOpaszoBanusi (POII COO), npencraBieHHBIX B
denepaibHOM TOCYAapCTBEHHOM oOpasoBaTtenibHOM cranmapre COO, ¢ yuérom
Konnenmuun mnpenojgaBaHusi yueOHOro mpeameTa «XuUMHS» B 00pa3oBaTeIbHBIX
opranu3auusax Poccuiickoit ®enepauuu, peaau3yloOUMX OCHOBHBbIE OOpa3oBaTEIbHBIC
porpaMMbl, 1 OCHOBHBIX TOJIOKeHHM «CTpareruu pa3BuTusi Bocnutanus B Poccuiickoii
®deneparuu Ha iepuoa a0 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MpOorpamMMbl MO XUMHUH, K OINpeAesIeHHI0 o0men
cTparerud OOy4eHMs, BOCHUTAHUS W Pa3BUTHUs OOYYAIOIIMXCA CPEICTBAMU Y4eOHOIO
npenmerta «Xumusi» st 10—-11 kinaccoB Ha 6a30BOM ypOBHE COCTABWIJIM KOHLIETITYalbHbIE
nosioxenus ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH, COAepKaHusl, pe3yJbTaToB
oOydeHus u TpeOOBaHUM K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe o0pa3oBaHHE, TOJy4aeMOe€ BBIMYCKHUKAMH 00111€00pa3oBaTeIbHON
OpraHu3alliy, SBISETCS HEOThEMJIEMOM YacThio HX 00pa3zoBaHHOCTH. OHO CIYXHUT
3aBEpIIAONIMM JTallOM peajlu3aldd Ha COOTBETCTBYIOLIEM €My 0a30BOM ypOBHE
KJTIOYEBBIX LIEHHOCTEH, MPUCYIIHUX IEJIOCTHON CHCTEME XMMHUYECKOro oOpa3oBaHUs. DTH
[IEHHOCTH KacalTCs TO3HAHUS 3aKOHOB NPHUPOJbI, (OPMUPOBAHUS MHUPOBO33PCHUS U
oO11el KyJIbTyphl YeJIOBEKa, a TaK)Ke SKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOAHOMN cpenie. Peannzyercs xumudeckoe 00pa3oBaHue 00y4aronuxcs Ha
ypOBHE cpenHero oOmero oOpa3oBaHUs CpeACTBAMH Y4eOHOro mpenMera «XUMHUs»,
COZIEp’)KaHHE€ M TMOCTPOEHUE KOTOPOrO OIpPEEJEHbl B IMPOrpaMME IO XHUMHUHU C YYETOM
cnenuuKy HAyKu XUMHH, €€ 3HAaYeHHUsS B MO3HAHUU MPUPOIBI U B MaTEpUAIBLHON KU3HU
oOmmiecTBa, a Takke ¢ Y4€TOM OOImMX I1eled W MPUHIUIIOB, XapaKTEePU3YIOUIUX
COBPEMEHHOE COCTOSIHHE CHCTEMBl CpeIHero ooOmero obpa3zoBanus B Poccuiickoi
denepanum.

XUMHS Kak DJJIEMEHT CHCTEMbl E€CTECTBEHHBIX HayK HWrpaer ocoOylo poiib B
COBPEMEHHOW IMBWJIM3AIIMU, B CO3JaHUU HOBOM 0a3bl MarepuaibHOW KyIbTypbl. OHa
BHOCHUT CBOH BKJIaJl B (DOPMHPOBAHUE PAIMOHAILHOIO HAYYHOTO MBIIIJICHUS, B CO3/IaHUE
[IEJIOCTHOTO TIPEJICTABIICHUS 00 OKPY’KAIOIIEM MUPE KaK O €IUHCTBE MPUPOJIBI U YETIOBEKA,
KOTOpoe QopMupyeTcsi B XMMHH Ha OCHOBE IIOHMMAaHHS BEIIECTBEHHOI'O COCTaBa
OKPY)KalOUIEro MHpa, OCO3HAHUSA B3aMMOCBSI3M MEXIYy CTPOECHHUEM BELIECTB, HX
CBOMCTBAaMHU M BO3MOXHBIMH 00JIACTSIMU TPUMEHEHHSI.

TecHo B3aWMOIENCTBYSl C JAPYrMMU €CTECTBEHHBIMM HayKaMH, XUMHUS cCTaja
HEOTHEMJIEMOHN YacThI0O MUPOBOUM KYJIBTYPHI, HEOOXOAMMBIM YCIOBHEM YCTICIIHOTO TPy
U KU3HU KKI0ro dieHa oOmiectBa. CoBpeMeHHas XMMUS KaK HayKa CO3MJaTelbHas, KaK
HayKa BBICOKUX TEXHOJIOTHUI HaIlpaBlieHa Ha PELIECHUE TII00aIbHBIX MPOOJIEM YCTONYMBOIO
pPa3BUTHUSL YEIIOBEYECTBA — CBIPHEBOM, DJHEPIETUYECKOM, IMHILIEBOM, 3KOJIOTHYECKOU
0€30MacHOCTH 1 OXPaHbI 3I0POBbSI.

B cooTBeTcTBMU ¢ OOMUMHY HENSIMHA U MPUHITUIIAMHU CPETHETO O0IIero 00pa3oBaHUS
comepxkanne mnpeamera «Xumus» (10-11 xmaccel, 0a30BbBIA  ypOBEHb W3YUYCHUS)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY OOy4Yaroniuxcs,
HEOOXOMMMYIO UM ISl BBIPAOOTKM MHPOBO33PEHUECKUX OPHEHTHPOB, YCIEIIHOTO
BKIIFOUCHHSI B KU3Hb COIMyMa, TPOJOJKEHUS OOpa30BaHMs B PA3IMYHBIX OOJACTIX, HE
CBSI3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.



CocrapnsronuMu mipeamMeTa « XUMUs» ABISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumus» U «OO0uias U HeopraHuuyeckass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEp KaHUS
KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOM HAayKW: CUCTEMA 3HAHUU MO HEOPTraHUYECKOH XUMHHU
(c BKJIIOUEHHMEM 3HaHUN M3 O0IIed XUMHHM) M opraHnyeckodl xumuu. dopmupoBanHue
JAHHOM CHUCTEMbl 3HAHUW TMPU HU3YYEHUM NpeaMeTra OO0ecleyrMBaeT BO3MOXHOCTb
pPaccMOTpEHHUsI BCEro MHOrooOpasusi BELIECTB HAa OCHOBE OOILIMX MOHATHH, 3aKOHOB U
TEOPUN XUMUHU.

Crpykrypa conaepxaHus KypcoB — «Opranuyeckas xumus» u «OOmas u
HEOpraHu4veckas XuMmus» cOpMUpPOBaHA B MPOrpamMMe MO XMMHUU HA OCHOBE CHCTEMHOIO
MOJIX0J1a K U3YUYEHUIO YYEOHOro Marepuana U 00yCIOBI€HAa UCTOPHUUECKH 0OOCHOBAHHBIM
pa3BUTHEM 3HAaHUW Ha OMNpeACNEHHBIX TEOPEeTHUECKUX YypoBHiX. Tak, B Kypce
OpraHMYecKol XMMHUHU BEUIECTBA PACCMATPUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEeopuu
CTPOEHUS OpPraHWYeCKUX COEJAMHEHHM, a TakXke Ha YpPOBHE CTEPEOXUMHUUYECKHX U
AIIEKTPOHHBIX MPEACTaBICHUN O cTpoeHuH BemiecTB. CBeneHus 00 M3yyaeMbIX B Kypce
BELIECTBAX JAIOTCS B Pa3BUTHM — OT YIJIEBOAOPOJOB JI0 CIOXHBIX OHOJOTHYECKH
aKTUBHBIX COEIWHEHMH. B Kypce opraHuyecko XWMHHM TOJYy4aloT pa3BUTHE
chopMHpOBaHHbIE Ha YpPOBHE OCHOBHOIO o0OIIero o0pa3oBaHUsi NE€PBOHAYAIbHBIC
NpPEJICTaBIICHUsI O XUMHUYECKOM CBSA3M, KIACCU(DUKAIMOHHBIX MpPHU3HAKAX BEIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOM PEaKIIHH.

[Ton HOBBIM yTJIOM 3peHHsI B peaMeTe «XUMUs» 0a30BOr0 ypOBHS pacCMaTpUBAETCA
U3yUYCHHBIH Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS TEOPETUUYECKUN MaTepuan u
(aKTONOTrMYECKUE CBEJCHHS O BEIIECTBAX M XUMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B
Kypce «O011as 1 HeopraHu4yeckas XuMusD 00yJarouuMcs MPEA0CTaBIAETCS BO3MOXKHOCTh
OCO3HATh 3HAUEHHE MEPUOJUUYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOHAOIOT MUECKUX
NO3UIMH, TIyO)Ke MOHATh HCTOPUYECKOE H3MEHEHHEe (YHKIUH HTOr0 3aKoHA — OT
00o01arome 10 0OBSICHSAIONMIEH U TPOTHO3UPYIOIESH.

Enunas cuctema 3HaHMM O BaKHEWIIMX BEIIECTBAX, HX COCTaBe, CTPOCHUH,
CBOMCTBAX M TNPUMEHEHHH, a TaKkKe O XUMUYECKUX pEaKlusiX, HUX CYIIHOCTH U
3aKOHOMEPHOCTSIX MNpOTeKaHus AomnonHseTcs B kypcax 10 m 11 kiaccoB anemeHTamu
coJlep KaHMsl, UMEIONIMMHU KYJIbTYPOJOTUUECKUI M MPUKIATHON XapakTep. DTH 3HAHUSA
CIIOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3M XHUMHUHU C JPYTUMU HayKamH, PacKpbIBalOT €€
poJib B TO3HABATEIBHOM M TMPAKTHYECKOW [EATEIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBKEHMsI K IPOIIECCY TBOPUYECTBA B O0JACTH TEOPUU U TMPAKTHUECKHUX
NPWIOKEHU XHUMUHU, TOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO W
JUYHOCTHO 3HAYUMBIX MpoOJeMax, CBA3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIHUBATH
MHGOPMAIIMIO U TIPUMEHSTH €€ JUIsl TIOTIOJTHEHUS] 3HAHUM, PEIICHUS] WHTEJUICKTYa IbHbIX U
HKCIIEPUMEHTATBHBIX HCCJENOBATEIbCKUX 3a7ady. B 1memnom cojaepxaHue ydeOHOTO
npeaMeTra «XUMHsS» JTaHHOTO YPOBHS W3Y4YEHHUS OPHUEHTHUPOBAHO Ha (POpMUpOBAHUE Yy
00y4YaromMXCcss MUPOBO33PEHUYECKON OCHOBBI JJII TOHUMAHUS (PUIOCOPCKUX WIEH, TaKUX
KaK:  MaTepHaJbHOE  €AWHCTBO  HEOPraHMYECKOro M OPraHhyYecKoro  MHpa,
O0yCJIOBIGHHOCTh CBOMCTB BEIIECTB KX COCTABOM U CTPOCHHEM, I103HABAEMOCTb
MPUPOJIHBIX SIBIICHUN MYTEM 3KCIIEPUMEHTA U PELICHUS] MPOTHUBOPEUUA MEXKIY HOBBIMU
dakTaMu W TEOPETHYECCKUMHU TPEANOCHIIKAMH, OCO3HAHHE POJM XWMHH B PEIICHUU
HKOJIOTUYECKUX MpOoOJIeM, a Takke MpoOieM cOepekeHUs] PHEPreTUYECKHX pPEeCypcoB,
CBIPbsI, CO3JJaHUSI HOBBIX TEXHOJOTHI U MaTEPUAJIOB.

B mnane pemieHus 3amad BOCTMTAHUS, Pa3BUTHS M COIMAIU3ANMHN OOYUYAIOIUXCS
MPUHATHIE POTPAMMON MO XMMHUU MOAXOJIbl K ONPEJIETICHUIO COACPKaHUS U MOCTPOCHUS
npeaMeTa TpeaycMaTpuBaloT (OPMUPOBAHUE YHUBEPCATBHBIX YYEOHBIX JICUCTBHM,
uMeronmx 0a30BOE€ 3HAUCHME NI PA3JIMYHBIX BUAOB JIECSITEIBHOCTH: PEIICHUS] MpoOJieM,
MOUCKa, aHalu3a U 00pabOTKKM MH(OpMaLMK, HEOOXOAUMBIX JJIsi NPUOOPETEHUS OIMbITa



MPAKTUYECKON M HCCIEAOBATENbCKOW JEATEIbHOCTH, 3aHUMAlOUIEH Ba)KHOE MECTO B
MO3HAHUH XHUMHH.

B npakTtuke npenogaBaHus XMMHM KaKk Ha YPOBHE OCHOBHOTO oOLIEro oOpa3oBaHus,
TaK U HAa YpOBHE CpeIHEro ooOiiero oOpa3oBaHUs, NPHU ONPENEIECHUU COJEPKATEIbHON
XapaKTepUCTUKH LeJIeH U3yyeHus IpeMeTa HaupaBJIeHUEM NEPBOCTENIEHHON 3HAYMMOCTH
TPaJULIMOHHO TMpHU3HAETCS (HOPMUPOBAHME OCHOB XUMHUYECKOM HAayKH Kak o00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKOMN AESITEIIbHOCTH YeJI0OBEKa M KaK OJJHOTO U3
KOMIIOHEHTOB MHMPOBOW KyJbTyphl. C METOIAMYECKON TOYKHM 3PEHUS TaKOW MOAXOI K
OTpPEJIENICHUIO 1IeJIeH U3yUYeHUs MPeAMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.

CornacHO aHHOM TOYKE 3pEHUS TJABHBIMU LIEJISAMH WU3YYEHHUsS MpeaMera «XHUMHUs»
Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBIISIIOTCS:

e (opmMupoBaHHe CHUCTEMbl XMMUYECKHX 3HAHUN Kak Ba)KHEHIIEH cocTaBisiouiei
€CTEeCTBEHHO-HAYYHOM KAapTUHBI MHpa, B OCHOBE KOTOPOW JIEKAT KIIIOYEBbIE
NOHSTHS, (PyHAAMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHUE SI3bIKAa HAYKH,
YCBOCHHE W NMOHMMAaHHE CYIIHOCTHU JAOCTYMHBIX 000OIIEHHI MHUPOBO33PEHUYECKOIO
XapakTepa, 03HAKOMJICHUE C UICTOPUEHN X PAa3BUTHS U CTAHOBIICHUS;

e (QopmupoBaHre u pa3BUTHE IMPEACTABICHUN O HAyYHBIX METOAAaX TMO3HAHUS
BEIIECTB M XMMHYECKUX pEaKIUd, HEOOXOAMMBIX IJisi MPUOOPETEHUS YMEHHM
OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMUYECKUX SIBIICHUN, UMEIOLIUX MECTO B
PUPOJIE, B MPAKTUYECKON U TTOBCEHEBHOM KU3HU;

e pa3BUTHE YMEHUH M CHOCOOOB JEATETBLHOCTH, CBA3aHHBIX C HAOJIOJACHUEM H
OOBSICHEHHEM XMMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHUEM IMpaBui 0O€30IacHOro
oOpallieHusl ¢ BEIeCTBAMH.

Hapsimy c sTuMm, coaepkarenbHas XapakTepUCTHKa Meled H 3aJad H3y4eHHs
npeaMeTra B IMporpaMMe M0 XMMHHM YTOYHEHa UM CKOPPEKTUPOBAHA B COOTBETCTBUHU C
HOBBIMH TPUOPUTETAMHU B CHUCTeME cpefaHero oomero ooOpa3oBanus. CeromHs B
NpernojjaBaHud XUMUU B OOJbIIEH CTENEeHW OTHAETCS NPEANOYTeHHE MPAKTUYECKOU
KOMIIOHEHTE COJIepaHusi OO0y4YeHHs, OPUEHTHUPOBAHHOW HA TMOJATOTOBKY BBIIYCKHUKA
oOmreoOpazoBaTeIbHOM  OpraHu3alMM,  BIAJACIONIETO HE  HAOOpOM  3HAaHUN, a
(GYHKIIMOHAIBHON TPAaMOTHOCTBIO, TO €CTh CIIOCO0aMU M YMEHUSIMU aKTUBHOTO MOTYYEHUS
3HAHWI U PUMEHEHUS UX B PEAIbHOM KM3HU ISl pelICHUS MPAKTUYECKUX 3a]1a4.

B cBa3u ¢ 3TUM mpu u3ydeHHH MpeameTa «XUMHUS» JIOMUHHUPYIOIIee 3Ha4YeHUE
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

aganTanus OOy4alolUMXCs K YCJIOBHSM JMHAMHUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMHUpOBaHUE HMHTEIJICKTyaJIbHO Pa3BUTON JTUYHOCTH, TOTOBOW K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY NPHUHSATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CB3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBaHuEe y 00Yy4aIOIMIUXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIUN),
UMEIOIMX YHHUBEPCAJIBHOE 3HAYCHHE JUJISl PA3IMYHBIX BHJOB JEATEIBHOCTH: PELICHUS
npo0iem, MoucKa, aHaiu3a u o0paboTku uHMOpPMAIN, HEOOXOAUMBIX JIJIsl MPUOOPETEHUS
OIbITA AESITENbHOCTH, KOTOPasi 3aHUMAET Ba)KHOE MECTO B MO3HAHUU XHMUH, a TAKKe IS
OLIEHKH C TO3UIMHA 3KOJOrHYecKold Oe30MacHOCTH XapaKTepa BIUSHHUS BELIECTB HU
XUMHYECKUX MPOLIECCOB HA OPTaHMU3M YeJIOBEKA U MPUPOJHYIO CPENLY;

pa3BUTHE TIO3HABATEIbHBIX HHTEPECOB, HHTEIJICKTYyaJbHBIX W  TBOPYECKHUX
CHOCOOHOCTEH 00yJaroMMXCs: CIIOCOOHOCTH CaMOCTOSITEIBHO MTPHOOPETaTh HOBBIC 3HAHMUS
[0 XUMHH B COOTBETCTBHH C >KU3HEHHBIMH MOTPEOHOCTAMHU, UCIOIH30BaTh COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJOTUH JAJsl MOMCKA M aHaiu3a y4eOHOM M HaydyHO-TIOMYJISIpHOU
uH(pOPMAIIUU XUMUYECKOTO COACPKAHMUS;

(opMHUpOBaHME W pa3BUTHE y OOYYAIOMIMXCA ACCOLMATUBHOIO M JIOTMYECKOrO
MBIIJIEHUS, HAOJIOJATEIbHOCTH, COOPAaHHOCTH, AKKYypaTHOCTH, KOTOpPbIE OCOOEHHO



HEOOXOIMMBbI, B YacCTHOCTH, IMpU IUIAHUPOBAHUUM U TMPOBEACHUM XHUMHUYECKOIO
AKCIIEPUMEHTA;

BOCIIUTaHUE y OOy4Yaromuxcs yOeKIEHHOCTH B T'YMAHMCTHUUYECKOW HANpPaBICHHOCTU
XUMHHM, €€ Ba)XHOM pOJM B peUIeHUU TI00aNbHBIX MPOOJEM PalMOHAIBHOIO
MPUPOAOIIONB30BAHNUS, TONOJHEHUS SJHEPTETUUECKUX PECYPCOB U COXPAHEHUS! TPUPOTHOTO
paBHOBECHUS, OCO3HAHMSI HEOOXOAMMOCTU OEPEKHOTO OTHOIICHHS K MPUPOAE U CBOEMY
3I0pOBbIO, & TaKXe MPUOOPETEHMs OIbITa HMCHOJb30BAHMS TOJYYEHHBIX 3HAHUU IS
MIPUHSATUSI TPAMOTHBIX PEIICHUN B CUTYaIUsIX, CBSI3aHHBIX C XUMUUECKUMU SBICHUSMH.

B yuebGHOoM mutaHe cpenHero ooOimiero oOpa3oBaHuUsi mpeaMeT «XuMus» 0a30BOro
YPOBHSI BXOAUT B COCTaB MPeAMETHON 00s1acTh «ECTeCTBEHHO-HAYYHBIE TPEAMETHD.

OOmiee 4yMcIO YacoB, OTBEAEHHBIX MJisi HM3yYeHUs XUMHHM, Ha 0a30BOM YpOBHE
cpeaHero obmiero oOpazoBaHusi, cocTaBisier 68 yacoB: B 10 kiacce — 34 yaca (1 yac B
HEJICITI0), B 11 KJ1acce — 34 gaca (1 qac B HEJICITIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBbI OPraHUYECKO XUMHUH

IIpenmeT opraHnyeckon XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B MOJYYEHUH HOBBIX BEUIECTB U MAaTepUAIOB. TeopHsi CTPOCHUSI OPraHUUYECKUX
coenuHeHuid A. M. bymiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHbIE
dbopMyIbl OpraHUYECKUX BelIeCTB. [ OMOIOTHS, H30MepHsi. XUMHUECKasl CBS3h
B OPraHUYECKUX COCIUHEHUAX — OJJUHAPHBIE U KPATHBIE CBSI3H.

IIpencraBnenue 0 KJaccuuxkanuu OpPraHMYEeCKUX  BEIIECTB.
HomeHknaTypa opraHu4ecKux COeIMHEHUN (CUCTeMaTH4ecKas) 1 TPUBUAJIbHBIC
HA3BaHUS BAXKHEUILINX MPEACTABUTENIEH KIACCOB OPraHMYE€CKUX BEIIECTB.

DKCIEPUMEHTAIbHBIE METOJbl M3YYEHHUsI BEIIECTB M HUX MPEBPAIICHUN:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHMYEeCKHUX BEIIECTB W MaTepuajaMy Ha HX
OCHOBE, MOJCIMPOBAHUE MOJIEKYJl OpPraHMYECKUX BEIIECTB, HaOJOJIEHUE U
OMHUCAHUE JICMOHCTPAIIMOHHBIX OIBITOB MO IMPEBPAIICHUIO OPraHUYECKUX
BEIIECTB MPU HarpeBaHuu (TUIaBjIeHUEe, OOYTITUBAHKUE U TOPEHUE).

Yriaesoxopoasl

AJIKaHBI: COCTaB M CTPOCHHE, FOMOJOTHYECKHM psl. MeTaH W dTaH —
MPOCTEUINNE TPEACTABUTEIHN aJKAHOB: (PU3MYECKUE W XMUMHUYECKHE CBOMCTBA
(peakiuu 3aMelIeHUS] W TOPEHUs), HAXOXKJIECHHE B TMPUPOJIE, MOJIyYeHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN PAA. DTUIIEH U MPONUIIEH
— MPOCTEHIINE MPECTABUTENN AIKEHOB: (PU3MUYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUIpATAlMM, OKUCICHUS W
NOJIMMEPHU3ALINH ), IOJTYYECHHE U IPUMEHEHHUE.

Ankanuensl: Oyraauen-1,3 u metunodyraauen-1,3: cTpoeHue, BaKHEHIITHE
XUMUYECKUE CBOMCTBA (peakuust MOJTMMEPU3ALINH ). [Tonydenue
CUHTETUYECKOr0 KayuyyKa U pEe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHH psij.
AlLleTUIIEH — TMPOCTEUIIMN TpPEeACTaBUTENb aJKMHOB: COCTaB, CTPOCHHUE,
¢uznueckre W XUMUYECKHE  CBOWCTBA  (peakuuM  TUIAPUPOBAHUS,
rajOreHUpOBaHUs, THIpaTallil, TOPEHHUS ), IOJYYCHUE U TPUMEHEHHE.

Apensl. benson: coctaB, ctpoeHue, GU3MIECKHE U XUMUYECKHUE CBOMCTBA
(peakuuMu TrajJoOreHUpPOBAHUS W HUTPOBAHUSA), IMOJIYYEHUE K HPUMEHEHHE.
Tonyon: cocmaes, cmpoenue, usuyeckue u Xumuyeckue couUcmea (peaxyuu
2A/I02eHUPOBGAHUST U HUMPOBAHUs), NOAY4YeHue U npumenerue. TOKCUYHOCTH
apeHoB. ['eHeTHMyeckas CBS3b MEXAY YIVIEBOAOPOJAMU, NMPUHAIICKAIIUMU K
Pa3IMYHBIM KJIACCAM.

[IpupoaHble MCTOYHUKHM YIIIEBOAOPOAOB. I[IpupoaHbBId ra3 W MNOMyTHBIE
HedTanabie Ta3zbl. HedTh u e€ mpoucxoxaenue. Crnocobsl nepepadboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUM, KATAIUTHUYECKU), muponau3. [IpoaykTsi
nepepadoTku HEPTHU, HX NPUMEHEHHE B NPOMBIIUJIEHHOCTH U B OBITY.
KameHHbI# yroips U IpoyKThl €ro nepepadboTKH.

OKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M UX MPEBpaALICHUM:
O3HAaKOMJICHME ¢ oOpa3naMu IUIaCTMACC, KaydyKOB M PE3UHbI, KOJUICKIUU
«Hedtp» u «Yromb», MOJETHPOBAHUE MOJIEKYJ  YIJIEBOJOPOIOB U



rajioreHONPOU3BOIHBIX, TMPOBEJACHUE MNPAKTHUUYECKOW paboThl: MOJyYEHHE
ATWIECHA U U3YUYEHHUE €r0 CBOMCTB.

Pacu€rHble 3anaum.

Bbruncienus mo ypaBHEHUIO XHMHMYECKOM peakuumu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WWJIM MPOAYKTAa PEaKIUU IO H3BECTHBIM
Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB WU MPOJIYKTOB
peakium).

Kuciaopoaconepxamme opranuieckue coeuHeHUs

[IpenenbHble ONHOATOMHBIE CHHUPTHL. METAHOA W ATAHOJ: CTPOCHHE,
dbu3uYecKkue MU XUMUYECKHE CBOMCTBA (peakiMu C aKTUBHBIMU MeETaJlJIaMU,
raJIoreHOBOJIOPO/IaMH, TOpPEHHUE), NMpUMEHeHHe. BoaoponaHbie CBS3M MEXKIY
MOJIEKYyJIaMU CIUPTOB. [lelicTBME MeTaHoJIa U 3TaHOJIa HA OPTraHU3M YeJIOBEKa.

MHOroaTtoMHbl€ CHOUPTHL. OTUICHTJIMKOJL W TJHUIEPUH: CTPOCHUE,
dbu3udeckue M XUMHUYECKHE CBOWCTBA (B3aUMOJEHUCTBHE CO IIEJIOYHBIMU
MeTaJlaMH, KaueCTBEHHAs Peakilds Ha MHOTOATOMHbIE cIUPTHI). JlelicTBUEe Ha
opraHusMm 4esoBeka. [I[puMeHeHue rimiepuHa u dTUICHTITUKOJIS.

@deHoJ: CTPOEHHUE MOJIEKYJIbI, (U3WYECKHMEe M XUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenue denona.

Anpaerunpl U kemowusl. DopManbIaeru, ameTalbIerua: CTPOCHHUE,
bu3HuYecKre U XMMUYECKHE CBOMCTBA (PEaKIMy OKUCIICHUSI U BOCCTAHOBJICHUS,
KaueCTBEHHBIE PEAKIINH ), IOJYUYCHHE U IPUMEHCHHE.

OnHOOCHOBHBIE TIpejiebHbIE KapOOHOBBIE KHUCJIOTHL. MypaBbuHaAs W
YKCYCHasl KUCJIOTBI: CTPOCHHE, (PU3NYECKHUE U XMMUYECKHE CBONCTBA (CBOMCTBA,
oOmme s Kjacca KHUCJIOT, peakius dSTepupuKaiuu), TOJydeHHEe U
npumMeHeHne. CTeaprHOBast U OJIEMHOBAsA KUCIOTHI KaK MPEICTABUTEIN BBICIINX
KapOOHOBBIX KHCIOT. MbUTa Kak COJM BBICIIMX KapOOHOBBIX KHUCIOT, HUX
MOIOIIEE IEUCTBUE.

Crnoxknble 3(QUpbl KaKk NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['Haponus
cnoxHbiX 3pupoB. Kupsl. [mapomus xupoB. IlpumeHeHue KUPOB.
buonorunueckas posip KUpPOB.

VYrneBogsl: cocraB, Kiaccudukamus yrieBoaoB (MOHO-, JHU- U
noyimcaxapusbl). [JroKo3a — MpocTeHIInii MOHOcCaxXxapull: OCOOCHHOCTH
CTPOEHUSI MOJIEKYJIbI, (PHU3NYecKue U XMMHUYECKUE CBOMCTBA (B3aUMOJCIHCTBUE C
ruapokcugom meau(Il), okuciaenne aMmmMuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBIICHUE, OpOXKEHHUE TIIOKO3bI), HAXOXKECHUE B MIPUPOJIE, MPUMEHEHHE,
ouonornyeckas poiib. @orocunre3. OpykTo3a Kak H30MEP TITIOKO3HI.

Kpaxman u nemnrono3a kak npupoHbie nonumepsl. CTpoeHHe Kpaxmaia u
eutoa03bl. PU3NYEecCKue M XUMHUYECKHE CBOMCTBA Kpaxmana (THIpOJiu3,
KaueCTBEHHasl pEaKIUs C HOJIOM).

DKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUM:
MpOBEJEHNE, HAOIIOAEHNUE U ONUCAHUE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIUHU OJHOATOMHBIX CHUPTOB (OKHCICHHUE 3TaHOJIA
okcusoM meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJEICTBUE TIHIIEPUHA C
ruapokcuaom Mmenu(Il)), anpaernnoB (OKuUCIEHHE aMMHAYHBIM PACTBOPOM
okcuna cepedpa(l) u rugpoxcumom wmenau(ll), B3aumopaeicTBHEe Kpaxmana ¢
MOJIOM), TIPOBEACHHUE MPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnbie 3anaum.

Boluncnenuss mo ypaBHEHUIO XUMHUUECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA HMCXOJHOT0 BEIIECTBA WJIM MPOAYKTAa PpEaKUUU MO H3BECTHBIM




Macce, 00bEMY, KOJMYECTBY OMHOTO W3 UCXOIHBIX BEIIECTB WM MPOIYKTOB
peakiun).

A30TCoaepKaIne OpraHnIECKUe COCTNHEHUS.

AMUHOKHCIIOTBI ~ KaK  aM(OTEpHBIE  OPTraHWYCCKUE  COCIMHCHHS.
dusnyeckrue M XMMHUYECKHUE CBOWCTBA aMUHOKHCIIOT (Ha TpHMEpEe TIUIMHA).
buonornyeckoe 3HaueHUE aMUHOKUCIIOT. [lenTusI.

benku kak mpupoaHBIC BBICOKOMOJICKYJISIpHBIC coenuHeHus. [lepBudnas,
BTOpHYHAs W TPETUYHASI CTPYKTypa OEIKOB. XUMHUYCCKHE CBOMCTBA OEIKOB:
THIPOJIN3, ICHATYpaIlns, KAaUeCTBCHHBIC PEaKIIMKA Ha OCIKH.

OKCHEpUMEHTAILHBIE METOJbl M3YUYEHUS BEIIECTB M WX IMPEBpAICHUI:
HAOJIIOJICHUE W OIMCAaHWE JEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpaIus OEIKOB
IIpY HarpeBaHUU, [IBETHBIC PEAKIIMK OCITKOB.

BoicokoMoJieKyJIsIpHbIE COeTHHEHUSI

OCHOBHBIC TOHATHS XHMHH BBICOKOMOJICKYJSIDHBIX  COCIUHEHUI:
MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO, CTCICHBb IMOJIMMEpPH3AIUU, CPETHSS
MoJIeKysipHass Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYIISIPHBIX
COCIMHCHUN — TIOJIMMEPHU3aIINs U TTOJTMKOHACHCAITHS.

DKCHEpUMEHTAJIbHBIE METOJbl M3YYCHUS BEIIECTB M WX INpPEBpAICHUI:
O3HAKOMJICHME C oOpa3llaMM TPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
TUIACTMACC, KayqyKOB.

MeXnpeIMeTHBIC CBS3H.

Peanmuzanmst MEXNpPEIMETHBIX CBS3€d TNPH W3YYCHHHM OpPraHUYCCKOMN
xumun B 10 Kitacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHUE Kak OOIIUX
€CTeCTBEHHO-HAYYHBIX TIOHATHUN, TaK W TOHSATHH, SBISIONIMXCS CHUCTEMHBIMH
IUTS OTZIEIBHBIX MIPEIMETOB €CTECTBEHHO-HAYTHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAyYHBIC TIOHSATHUS: SIBICHWE, HAydHbIA (DaKT,
THIOTE3a, 3aKOH, TEOPHs, aHAJN3, CUHTE3, KIACCU(PUKAIUsS, MEPUOTUIHOCTD,
HaOII0/ICHNEe, N3MEpPEHNE, SKCIIEPUMEHT, MOISITHPOBAHHE.

®dwusuka: wmarepus, OdHEpPrus, Macca, aroM, OJJIGKTPOH, MOJEKyJa,
DHEPreTHYECKUN YpPOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHUE
BeIIeCcTBa, QU3MUCCKUE BEIIMUNHBI U €JIMHUIIBI KX N3MEPCHHUS.

buonorus: kiertka, opranusmM, 6uocdepa, 0OMEH BEIIECTB B OpraHU3Me,
dboTocHHTE3, OMOJOTMYECKH aKTHUBHBIC BeliecTBa (OEIKH, YTIEBOJIBI, KHUPBI,
(bepMeHTHI).

eorpadms: MuHEpanbl, TOPHBIE TIOPOJBI, IIOJIE3HBIE HCKOIAEeMBbIC,
TOILJTMBO, PECYPCHI.

TexHonorusi: MHUIIEBbIE TPOIYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHUSA,
MOIOIINE CPENICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE MPETapaThl, MaTepUabl
U3 UCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnveckne OCHOBbI XUMUU

XUMHUYECKUA D3JIeMEHT. ATOM. Sapo artoma, H30TOMBI. DJIEKTPOHHAS
000J109Ka. DHEPreTHICCKUE YPOBHH, MTOJYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, d-
snemMeHTbl. OCOOEHHOCTH paclpeeeHus ANEKTPOHOB MO OpOUTANIAM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOHPUTYypaIUs aTOMOB.

[leppuonnuecknit 3axkoH u llepuonuueckas cHUCTEMAa XUMHYECKHX
anemeHToB J[. WM. MengeneeBa. CBsA3p NEPUOAMYECKOTO 3aKOHA W



Ileppuonnueckor cucrtembl xuMudeckux odiaeMeHToB J[. M. MenneneeBa ¢
COBPEMEHHOM TEOpUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMHYECKHUX HJIEMEHTOB U 0O0pa3yeMbIX UMHU MPOCTHIX U CIOMKHBIX
BEIIECTB IO TpyNmaM M MNEpUOoAaM. 3JHAYCHHE MEPUOJAMYECKOTO 3aKOHA B
pPa3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMUYECKas CBSI3b. BHIBl XWMHUYECKON CBA3U
(xoBaJieHTHAsI HEMOJIAPHAS U TOJISIpHAs, MIOHHAS, MeTajInueckas ). MexaHu3Mbl
o0pa3oBaHUs KOBAJICHTHOM XUMUUYECKON CBsI3M (OOMEHHBIA U JIOHOPHO-
akienTopHeiil). BomoponHas cBsizb. BaleHTHOCTB. DIEKTPOOTPHUIIATEIBHOCTD.
Crenenb okucnenusi. IOHbI: KATHOHBI U AHUOHBI.

BemiectBa MOJNEKYJISIPHOTO M HEMOJIEKYJSPHOTO CTPOCHUA. 3aKOH
MOCTOSIHCTBA ~ COCTaBa  BEHIECTBA. [WIBl  KPUCTAUIMYECKHX  PEHIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[TonsTue o nucnepcHbix cucteMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10Jisl BEILIECTBA B PaCTBOPE.

Knaccudukanus  HEOpraHMYeCKMX  COCIUHEHHI. Homenkiarypa
HEOPraHWYECKUX BEIIEeCTB. ['€HeTHYecKasl CBSI3b HEOPTraHUMYECKUX BEIIECTB,
MPUHAICKAIMNX K PA3JTUYHBIM KJIACCaM.

Xumudeckass peakius. Knaccudukarus XUMHUYECKHX peakmuil B
HEOPraHWYECKON M OpPraHWYECKOW XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHCHHS U NPEBPAILCHUS SHEPTHH IIPH XUMHYCCKHX PEAKIIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3IMUHBIX  (DAKTOPOB.
O6paTumble peakuu. XHUMHYECKOoe paBHOBecHe. DaKTOPHI, BIUSIOINIME Ha
cocTostHUuE Xumuyeckoro pasHoBecus. [Ipunnun Jle [latense.

OnexrponuTuyeckas nuccoruanus. CUibHbIE W CJIa0ble SJEKTPOJUTHI.
Cpenla BOJHBIX pacTBOPOB BEIIECTB: KUCHas, HEUTpaIbHas, EITOYHAS.

OKHUCIHUTENIBHO-BOCCTAHOBUTEIIbHBIE PEAKIINY.

DKCIIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUN:
nemoHcTpanus Tabnun «llepuoguueckas cucTeMa XUMUYECKUX dJIEMEHTOB /.
N. MenneneeBay, n3ydeHne Mojieliel KpUCTAUTMYECKUX PEIIETOK, HaOII0IeHNE
U ONHUCAaHWE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB (pa3joKeHUe
NEPOKCUJA BOJIOPOJa B MPUCYTCTBHM KaTalIM3aTOpPa, OIMNPEIEICHUE CPEIbI
pacTBOPOB BEUIECTB C IOMOIIBI YHHBEPCAJBHOIO HWHIUMKATOpPA, PEAKLIHUH
MOHHOTO OOMEHa), MPOBEICHUE MPAKTUYECKONW paboThl «BiusHuE pa3inuuHbIX
(aKkTOpPOB Ha CKOPOCTh XUMHUUYECKON PEAKIIUN.

Pacuérurnle 3a1aun.

PacuéTtel 1no ypaBHEHMSM XUMHYECKHX PEaKUHUi, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUYETHI, paCUEThl C UCIIOJIBb30BAHUEM IOHATUS «MacCOBas
JIOJISI BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilosmoxxenne HemetrayuioB B llepuonnyeckor cucrteme
xumudeckux 3aeMeHToB J[. M. MennaeneeBa 1 0COOCHHOCTH CTPOSHHUS aTOMOB.
du3uyYecKkue CBOMCTBA HEMETAJUIOB. AJIJIOTPONHUS HEMETa/UIOB (HAa TpUMEpE
KHCIIOpOJia, cepsl, hocdopa u yrieposa).

XHUMUIECKHE CBONCTBA BAKHEHINNX HEMETAILIOB (FaJlOreHOB, CEPhL, a30Ta,
dochopa, yriepoga HW  KpEeMHHS) M HUX  COCAUHCHHM (OKCI/II[OB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHnEe BaXXKHENIINX HEMETAIUIOB U UX COCUHEHUM.

Mertamisl. [lonoxenne meraiioB B [leproandeckoi cucteMe XuMHYECKUX
sanementoB JI. WM. MenneneeBa. OCOOCHHOCTH CTPOEHUSI AJIEKTPOHHBIX



o0osouek atoMoB MeTaioB. O6mue guznueckue cBoiicTBa MetamioB. CruiaBbl
METAJUIOB. DJIEKTPOXUMHUUYECKUN psil HAPSX)KEHUA METAJIIOB.

XUMHUYECKHUE CBOMCTBA BAXKHEUINNX METAIIOB (HATpUM, KaduM, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

O61mue crnocoObl mosiy4eHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U
TEXHUKE.

DKCMEPUMEHTAIBHBIE METOAbl HM3Yy4YEHHUs] BEIIECTB M HUX MPEBPAIICHUN:
M3YyUYeHUE KOJUIEKIMU «MeTaibl U CIUIaBbl», 00pa30B HEMETAIIOB, PEIICHUE
AKCIEPUMEHTATBHBIX 3aJ]lay, HAOIIOJICHUE U OMUCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aMMOJACHCTBUE THAPOKCHAA  ATIOMHHUS  C
pacTBOpamMy KHUCJIOT M IWIEJIOYEH, KAUYECTBEHHBIE pEaKIUM Ha KATUOHBI
METaJIJIOB).

PacuétHrnie 3agaun.

Pacuétel macchl BemecTBa Wik 00bEMa Ta30B MO U3BECTHOMY KOJIHYECTBY
BEI[ECTBa, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIICCTB,
pacu€Tel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIIUU, €CIIH
OJIHO M3 BEIIECTB UMEET MPUMECH.

XHUMHSA ¥ )KM3Hb

Ponp xuMuu B oGecrieueHnn YKOJI0OTUYECKOM, SJHEPTEeTUUECKON U TTUIIIEBOM
0€30MacHOCTH, pa3BUTUM MeTUIIUHBL. [[OHSITHE O Hay4YHBIX METOJIaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIIAX MPOMBIIIICHHOTO
MOJTyYECHUS] BAXKHEUIIINX BEIECTB.

UenoBek B MHUpE BEIIECTB M MaTEpPUANIOB: BAXXHEUIIIME CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKIIMOHHBIE MaTEpUalibl, KpAacKH, CTEKJIO, KepaMHKa,
MaTepuabl J1JIsl SJEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKUE U MUHEPAIbHbBIC
yI00peHUsI.

XuUMHUS ¥ 30pOBbE UEJIOBEKA: IMpaBujia HUCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, NpaBuia OE30MAaCHOTO HCIMOJIb30BaHUS TIpPErapaToB OBITOBOU
XHMHHU B TIOBCEIHEBHOM JKU3HMU.

MexrpeaMeTHbIE CBS3H.

Peanmuzanus MeXnpeIMETHBIX CBSI3eM MNpU H3yYeHHH OOmmed u
HeopraHmueckoi xumuu B 11 Kilacce OCYIIECTBIAETCS 4epe3 HUCIOJIb30BaHUE
KaK OOIIUX €CTECTBEHHO-HAYYHBIX IOHSATHH, TaK M TOHATHH, SBISTIONTAXCS
CHUCTEMHBIMHU JIJISI OT/ICJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO61mue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYIHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHHTE3, KilaccUu(UKamms, TIEepUOIUIHOCTh, HAOJIOICHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHUE, SIBJIICHHUE.

dus3nka: mMarepus, SHEPTrUs, Macca, aToOM, BJIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TOIl, pPaJUOaKTUBHOCTb, MOJEKYyJa, SHEPreTUYECKUNA YpPOBECHbD,
BCIIIECTBO, TeJI0, OOBEM, arperaTHOe COCTOSHHE BEIISCTBA, (HHU3UUCCKHE
BEJIMYMHBI U €TUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorms: kieTka, oOpraHu3M, 3KOCHCTeMa, Owocdepa, Makpo- H
MHKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

I'eorpadms: MwuHEpanbl, TOpPHBIE IOPOJBI, IIOJE3HBIC MCKOIaeMbIe,
TOIUTMBO, PECYPCHI.

TexHonorus: XUMHNYCCKasi IMPOMBINIJIICHHOCTD, MCTAJLIypru:,
IIpOU3BOACTBO CTPOUTCIIBHBIX MaTCpUaIOB, CEIBbCKOXO0351CTBEHHOE
IIpOnu3BOACTBO, nmumeBas IIPOMBINIJIICHHOCTD, @apMaueBTquCKaﬂ

IIPOMBIINIJICHHOCTBb, IIPOMU3BOACTBO KOCMETHYCCKHUX IIPCIIApPATOB, IIPOMU3BOACTBO



KOHCTPYKIOMOHHBIX MaTcpuaIoB, QJICKTPOHHAA IIPOMBIIIIJICHHOCTD,
HAHOTCXHOJIOTHMH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XMMUN  HA  BA30OBOM  YPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl MPOTpaMM CpeIHero oOiiero oOpa3oBaHusi (JIMYHOCTHBIM,
METanpeJMEeTHbIM U TMpeaMeTHbIM). HaydHo-MeToauyecko OCHOBOM IS
pa3pa0OTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrPAMM CpPETHEro 0OIIero
00pa3oBaHUs SBISIETCS CUCTEMHO-IESITETLHOCTHBIN MOIXO0.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM IMOJXOJ0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha YPOBHE CPETHETrO
oO11ero 00pa3oBaHusl BIJICICHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HaHHE OOYYAIOUUMHCS POCCUUCKON T'PakIaHCKOW HMJICHTUYHOCTH —
TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOTPEIEIICHUIO;

HaJIU4Yre MOTHBAIMK K 00YUYEHUIO;

I[eJICHANIPABIIEHHOE pPa3BUTHE BHYTPEHHUX YOCXKIACHUW JUYHOCTH Ha
OCHOBE KJIFOUYEBBIX IICHHOCTEH M HMCTOPUUYECKUX TpaaAMIMK 0a30BOM HAyKU
XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIUXCs PYKOBOJICTBOBATHCA B CBOCH
JESATeTbHOCTH IIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKaMU, MPUCYIITUMHU IIEJTOCTHOM
CHUCTEME XMMHYECKOTO 00pa30BaHMUsI;

HAJIMYME TPABOCO3HAHUSA DKOJIOTMUECKOM KyIbTYphl M CIOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YJbTATHl OCBOEHUS IMpEeAMETa «XHMHS» TOCTUTAIOTCS B
€AMHCTBE YYEOHOM U BOCIMTATEIBHOM JIEATETBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMU, COIIMOKYJIbTYPHBIMU, IyXOBHO-HPAaBCTBEHHBIMU
IIEHHOCTSMH U UeallaMi POCCUNUCKOT0 IPaKJaHCKOT0 00IeCcTBa, MPUHATHIMU B
oO0IIecTBE HOPpMAMH M TIPABUJIAMH TIOBEICHHS, CIOCOOCTBYIOIIMMH TpoIleccam
CaMOITO3HAHMS, CAaMOpPA3BUTHSI M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh ONBITA MO3HABATEIBHOM M MPAKTUYECKON IESATEIHHOCTU
00Oy4aromuXxcs Mo peajnu3aluy IPUHITHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE
B YaCTH:

1) rpa:x1aHCKOTrO BOCIIMTAHMS .

OCO3HAaHMS  OOyYaIOIIMMHKCS CBOMX KOHCTUTYIHMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKECHUS K 3aKOHY U MIPABOMOPAIKY;

IPEACTaBICHUS O COLMAIBHBIX HOPMAax M MPaBHIaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JEATENBHOCTH NPHU CO3IaHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YICOHBIX M MIO3HABATEIIBHBIX 33144, BHIMOTHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIHU3E PA3TUYHBIX BUJIOB YICOHOU NEATEIHHOCTH;

2) NaTPUOTHYECKOTr0 BOCIIMTAHMS .

LEHHOCTHOTO OTHOUIIEHHUS K HCTOPUYECKOMY U HAyYHOMY HaCIEIUIO
OTCUYSCTBEHHON XMMUH;

YBaXXEHUSI K MPOIECCY TBOPUECTBA B 00JIACTU TECOPUM U MPAKTUYECKOTO
MIPUMEHEHUS] XUMUHU, OCO3HAHUS TOTO, YTO JIOCTUKEHUS HAYKU €CTh Pe3yJbTat



JUINTENBHBIX HAOMIOJEHUM, KPOMOTIUBBIX H3KCIEPUMEHTAIBHBIX MOUCKOB,
MIOCTOSTHHOTO TPYy/a YYEHBIX U MPAKTUKOB,;

MHTEpECa M TO3HABAaTEJIbHBIX MOTHMBOB B IMOJYYEHHH M MOCIEIYIOIIEM
aHanu3e  MHPOpMalUMU O  MEPEAOBBIX  JOCTUKEHUAX  COBPEMEHHOMU
OTE€YECTBCHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHUS, ’TUUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH  OLICHMBATh CHUTYyallUH, CBSI3aHHBIE C XUMUYECKUMU
SBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PEIICHUS], OPUECHTUPYSICh HA MOPAIbHO -
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE MOBEJEHUE U MOCTYNKUA CBOMX TOBApHUIIEH C
MO3UIIMA HPABCTBEHHBIX W TPABOBBIX HOPM M OCO3HAHUE IOCJIECACTBUU ITHX
MOCTYTIKOB;

4) gpopmMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHHUS IIEHHOCTEeH 3J0poBoro M Oe3omacHoro olpasa >KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIICHUS! K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmroieHus1 mpaBuil 0€30MacHOro OOpaleHusi C BEIIECTBAMU B OBITY,
MOBCEJHEBHOM JKU3HU U B TPYIOBOU JEATEILHOCTH;

MOHUMAHUSI 1IEHHOCTH TIPAaBWJI WHIWBUAYAJbHOTO U KOJUIEKTUBHOTO
0e30MacHOr0 TMOBEACHUS B CUTYalUSX, YIPOXKAIOUIUX 3J0POBBI0 M KU3HU
JIIOEH;

OCO3HAHUS  TIOCICACTBUM W HENPUATUS  BPEIHBIX  IMPUBBIUCK
(ynoTpeOieHus alnKoroist, HAPKOTUKOB, KYpEHUs);

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATENbCKOM
JEeSTENbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYTUX BUIAX
NEeATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B pPEIICHUHM MPAKTHYECKUX 3a]ay
COIIMAIbHOM HANPaBJIECHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3yUYeHHIO Tpodeccuil pa3nuyHoro poza, B
TOM YHCJIE HA OCHOBE IPUMEHEHHUS MPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TpyAy, JIOIAM Tpyda U pe3yJabTaram TpYyIdOBOH
NEeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBHUAYAJIbHON TPacKTOPUHU
oOpazoBanus, Oyaymield nMpodeccuu U peaau3anii COOCTBEHHBIX JKHM3HCHHBIX
IUTAHOB € yYETOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB
1 TTOTpeOHOCTEH 00IIeCTBa;

6) 3K0/10rH4ecKOro BOCIIUTAHMA:

HKOJIOTHYECKH L1eJ1€CO00Pa3HOr0 OTHOLIEHMS K IMPUPOAE, KAK MCTOUYHUKY
CYILIECTBOBAHHMS )KM3HU HA 3E€MIIE;

MOHMMAaHMS TJIOOAIBHOTO XapakTepa AKOJOTHYECKUX TpOoOJIeM, BIHSHUS
SKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOJTHON U COLIMAIBHOM CPEJIbl;

OCO3HAHUS HEOOXOJAMMOCTH HCIOIb30BaHUS JIOCTUKEHUW XUMHM JJIs
peIIeHIs BOIPOCOB PALOHAIBHOTO IPUPOIOIOIb30BAHNS;

AKTUBHOTO HENPUSTHUS JCHUCTBUI, NPUHOCIIIMX BpEl OKpYXKaIoIlei
MIPUPOJIHON Cpelie, YMEHUS MPOTHO3UPOBATH HEOJArONPUSITHBIE SKOJIOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAIIATH UX;

HaJqu4usi PAa3BUTOrO  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOU
KYJbTYpPbl, OIbITA JIESITEIBHOCTH HKOJIOTMYECKOW HAIMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MU B MIO3HABATEJIBHON, KOMMYHUKAaTUBHOW U COLUAIBHOM



MPAKTUKE, CIOCOOHOCTH W YMEHUS AaKTUBHO TIPOTHUBOCTOSITH HICOJIOTHH
xemopoouwu;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECCTBEHHOM MPAKTHKY;

NOHMMAaHUS ClHenUPUKA XUMHH KaKk HayKd, OCO3HaHUSA e poiu B
(GopMUpPOBaHUHU PAIMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH LIEJIO0CTHOTO
NPEJICTaBICHUs 00 OKpYKAIOIIeM MUpPE KaK O €IUHCTBE MPUPOIBI U YEIOBEKA, B
MO3HAHUH TIPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOoOJIeM COXpaHCHHS
MPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0COO0OW 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOMN
[UBIIIM3AIMA: B €€ TYMAaHHCTUYECKOW HANpPaBICHHOCTH W BaXHOH POJH B
CO3/IaHMM HOBOW 0a3bl MaTepuadbHOW KyJNbTYpPHI, PEHICHUH TI00aTbHBIX
npoOJieM yCTOHYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, SHEPTETHUECKOMH,
NUIIEBONH W  OSKOJOTMYEeCKOW Oe30macHOCTH, B Pa3BUTHH  MEAHIIMHEI,
00eCTeUYeHNH YCIIOBUH YCIICITHOTO TPY/Ia U SKOJOTHYECKH KOM(POPTHON KU3HU
Ka)/I0T0 4JIeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH: TIOHMMaHHUSl CYIIHOCTH METOJIOB
MO3HAHMSA, HUCIOJIB3YEeMBIX B  €CTECTBEHHBIX  HAayKaX, CIIOCOOHOCTH
UCTIOJh30BaTh IMOJIy4aeMble 3HAHHUS JUIS aHAIW3a W OOBSICHCHHS SIBICHUH
OKPYXKAIOIIEr0 MHUPAa W TMPOHMCXOMSAIIMX B HEM W3MCHCHHUW, YMEHHUS JeNaTh
O00OCHOBaHHBIC 3aKJIFOUYCHUSI HA OCHOBE HAYYHBIX (PAKTOB M HMMEIOIIUXCS
JAHHBIX C ICJIBIO TIOJYYEHHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HWCIOJB30BaTh XUMHUYECKHE 3HAHUS IS
peleHust mpoOJieM B PeabHBIX JKU3HEHHBIX CUTYAIUSX;

MHTEpeca K TIO3HAHUIO U UCCIIeIOBATEILCKON e TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMpEphIBHOMY 0O0pa3oBaHUIO U
caMo00pa3oBaHNIO, K AKTHBHOMY TIOJYyYEHHWIO HOBBIX 3HAHWUH 10 XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEpeca K  OCOOCHHOCTSIM  TpylJa B  pa3IuyHbIX  cdepax
po¢eCCUOHATBHOMN JESITETLHOCTH.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe PE3yIbTaThl OCBOCHHUS YYEOHOr0 TpenMeTa «XHUMHUS»
Ha YpOBHE CpeIHEeTo 0011ero o0pa3oBaHus BKITIOYAIOT:

3HauUMMble s (GOPMHPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEKIUCIUIUIMHAPHbBIE (MeXTpeMETHBIE) oOIeHayYHbIe MOHSATHS,
OTpaXkarolue IIEJOCTHOCTh HAYYHOW KApTUHBI MHpa W CHENU(UKY METO/IO0B
MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO,
SHEpPrus, SBJICHHUE, MPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEAOBaHUE, HAONIIOAEHUE, H3MEpPEHHE,
AKCHEPUMEHT U APYTHUE);

YHUBEpCaJIbHbIE yueOHbIe JNEeUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKAaTHBHBIE, PpETyJIATHBHBIE), oOecneuuBaronme GopMUpOBaHUE
(GYHKITMOHAIPHON TPAMOTHOCTH M COIMATbHON KOMIIETSHITUN 00yJarOIINXCS;

CHOCOOHOCTD oOy4Jarommxcs UCIIO0JIb30BaTh OCBOCHHBIE
MEXKJIUCIMUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS W  YHUBEPCAJIbHbBIC
ydeOHbIe TeUCTBUS B TO3HABATEIHLHOM M COIMATILHOM MPaKTHKE.



MeTtanpeaMeTHbIE PE3YJbTaThl OTPAXKAIOT OBJIAJECHUE YHUBEPCATbHBIMU
y4eOHBIMM  TMO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JNEUCTBUSIMU.

OBjiajeHne  yYHUBEPCAJIBHBIMM  Y4eOHBIMH  NO3HABATEJIbHBIMH
AeCTBUAMM:

1) 6a30BbIe JTOrMUYeCKHe AeiCTBUS:

CaMOCTOSITeIbHO  (OPMYJIUPOBATH W aKTyallU3UpOBaTh  MpoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEeAEsATh LEIH JESITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTECPUU HX
JOCTUKEHUSI, COOTHOCUTHb PE3YyJbTaThl JAESATEIBHOCTH C IOCTABICHHBIMU
LETSIMU;

UCIIOJIb30BaTh NIPU OCBOCHUU 3HAHUUM MPUEMBI JIOTUYECKOTO MBILIJICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKK MOHATHUH U YCTaHABIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TTOHSATHUS JI1 OOBICHEHUS OTACIbHBIX (PAaKTOB
Y SIBJICHUM,

BLIOMpATh OCHOBAaHHMS U KPUTEPUU IS KiIacCUPUKAIMKA BEUIECTB U
XUMUYECKUX PEaKIUi;

YCTaHABJIMBATh MNPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIY H3y4aeMbIMU
SIBJICHUSIMH,

CTPOUTH JIOTMYECKUE paCCYyX JeHUsS (MHIYKTHBHBIE, JCAYKTHBHBIE, IO
aQHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTU W MPOTHUBOPEUHS B PaCcCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NpUMEHSATH B  MPOLIECCE TMO3HAHMS, HCIOJb3yeMble B  XHMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MpPeoOpa3oBbIBATH  MOJEIbHbBIC
OpE/ICTaBIIEHUsI — XUMHUYECKUHA 3HaK (CHMBOJ) DJJEMEHTa, XUMHUYecKas
dopMyna, ypaBHEHHE XUMHMUYECKOW peaKIUu — IMpU PEHICHUH Y4eOHBIX
NO3HABATENBHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATh HAa3BAaHHBIE MOJICIIbHbBIC
IPEACTABICHUS JIJIS1 BBIABICHUS XapaKTEPHBIX MPU3HAKOB U3YYaeMBbIX BEIIECTB
U XUMUYECKUX PEaKIUN.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUSI:

BJIAJ€Th OCHOBAMU METOJI0OB HAYYHOIO MO3HAHMS BEUIECTB U XUMUYECKUX
peaKiuu;

dbopMynupoBaTh IeNIM M 3aJa4yd  HUCCIEIAOBAaHHS, HCIOJIb30BaTh
MIOCTABIICHHBIE U CaMOCTOSITEILHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KAaYECTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JJIA (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

BJIAJETh HABBIKAMH CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U TPOBEICHUS
VUYCHHUYECKHX OKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIONATh 3a
XOJIOM MpOILEcca, CaMOCTOSITEIbBHO  IPOTHO3UPOBATh  €ro  Pe3yJbTar,
dbopMmynupoBaTh O00OOIIEHUS U BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTHU
PE3YNIBTATOB MCCIEAOBAHMSI, COCTABIATH OOOCHOBAHHBIA OTUET O MPOJIETaHHOM
pabore;

NprOOpETaTh OMBIT YYCHHUYECKOW WCCIIENOBATEIbCKOH H TPOSKTHON
JESTENBHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIHLHOMY
MOUCKY METOJIOB pEUICHUS MNPAKTUYECKUX 3ajlady, MPUMEHEHHUIO Pa3JIMYHbIX
METOJI0B O3HAHUSI.

3) pabora ¢ uHpopMaumeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX WHOOpMauu (Hay4IHO-
MONYJISIpHASL JIMTEpAaTypa XUMHUYECKOrO COJIEpkKaHUSA, CIPABOYHBIE MOCOOUS,
pecypebl IHTEpHETa), aHaTu3UpOBaTh HHPOPMAITUIO PA3TUYHBIX BUAOB U POpM



NpEJCTaBICHUs,  KPUTHYECKH  OICHHMBATh €€  JIOCTOBEPHOCTh M|
HENPOTHBOPEUYHUBOCTH;

(GbopMynupOBaTH 3aMPOCHl M MPUMEHSIThH PA3TMYHBIE METO/IbI IPU TTOUCKE H
orbope wuHPOpMAIK, HEOOXOIWMOHN MMl BBHIMOJIHEHHA YYEeOHBIX 3am1ad
OIPEIEIIEHHOTO TUIIA;

nproOpETaTh OMBIT UCTIOIB30BAaHUS MH()OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PAa3INYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITETFHO ~ BHIOMpaTh ONTUMAIbHYIO (OpMy mpeacTaBICHUS
uHpopmaiu (cxemMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCTIOJNBh30BaTh HAYYHBIM S3bIK B KadecTBE CpEJCTBAa IMpH padoTe C
XUMHAYECKON WHPOpMAIUEii: MPUMEHATh MEXKMpPEAMETHbIE ((PpU3NYECKUe |
MaTeMaTUYeCKUe) 3HAKU M CHUMBOJBL,  GopMynbl,  aOOpeBUATYpHI,
HOMEHKJIATYPY;

UCTIOJBh30BaTh M MPEOOpPa3OBBIBATh 3HAKOBO-CHMBOJIHMYECKHE CpPENICTBA
HaTJISAHOCTH.

OsgiiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMY J1€ICTBUSIMH:

3aJjaBaTh BOIIPOCHI TIO CYIIECTBY OOCYXIaeMOl TEeMbl B XOJle AHMAaiora
W/WIIN TUCKYCCHH, BBICKa3bIBATh WICH, (POPMYIUPOBATH CBOM MPEIIOKCHHUS
OTHOCHTEIFHO BBHITIOJTHEHHUSI MPEJIOKEHHOH 3a/1a4H;

BBICTYNATh C NIPE3CHTANNEH Pe3yJIbTaTOB MMO3HABATEIIFHON JEATEIHHOCTH,
MOJyYCHHBIX CAMOCTOSATEIPHO WM COBMECTHO CO CBEPCTHHUKAMHU TIpH
BBIMIOJITHEHUN XUMHYECKOTO OKCIIEPUMEHTa, MPAKTUYECKOW paboThl IO
MCCIICJIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peaTH3aIiH YIeOHOTO MMPOCKTA
(GopMyaupoBaTH BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHBIX MCCIEIOBAHUN MyTEM
COIJIaCOBaHMS MO3ULIUN B X0/ OOCYXAEHUSI U 0OMEHAa MHEHUSIMH.

OsgilaieHHe YHUBEPCAJIBHBIMHU PeryJIsiTABHBIMH JeCTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISITH CBOIO IO3HABATEJIBHYIO
JEsITeIbHOCTh, ONpeneisis €€ Lead W 3aJauyd, KOHTPOJIUpPOBaTh U MO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBaTh MpeAJiaraéMblii aJlfOPUTM JEHCTBUM IpH
BBIMIOJTHEHUU Y4YE€OHBIX U HCCIEAOBATENbCKUX 3aJad, BHIOMpaTh Hauboliee
3 PeKTUBHBIN CrIOCO0 MX pEmIeHUS ¢ Y4ETOM TOJYYCHHUS HOBBIX 3HAHHH O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYILECTBISITh  CAMOKOHTPOJIb CBOEH  JIEATENbHOCTM Ha  OCHOBE
caMOaHajIu3a U CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpenmeTHbIe pe3yabTaThl OCBOCHHA Kypca «OpraHudeckass XuMUSI»
OTpa)XaroT:

cq)opMHpOBaHHOCTL MPEACTABICHUN O XUMHUYECKOU COCTaBM}omeﬁ
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJU XMMHUH B TMO3HAHHWM SIBJICHHM
npupoasl, B (HOPMUPOBAHUM MBIIUICHUS U  KYJIbTYpPbl JIMYHOCTH, €€
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HEOOXOJMMOUN ISl PEIICHUS MPAKTHICCKUX
3a7a4 U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MPUPOJTHOM Cpeie;

BJIAJICHUE CHUCTEMOW XMMHYECKHUX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIAralOIIMe TOHATUS (XUMHUYECKUU DJIEMEHT, aToOM, SJCKTPOHHas
o0oJloukKa aToMa, MOJIEKyJa, BaJICHTHOCTh, AJICKTPOOTPHUIIATEIHLHOCTD,



XUMHYECKasi CBA3b, CTPYKTypHass ¢opmyia (pa3BEpHyTas M COKpauléHHas),
MOJIb, MOJISIPHAasE ~ Macca, MOJSPHBIA  00BEM,  YIJIEPOIOHBIM  CKEJNeT,
(yHKUMOHANIbHASL TpyNNa, paJuKall, U30MEpPHUsS, H30MEPHI, TOMOJIOTHYECKUI
psiJ, TOMOJIOTH, YTJ€BOJOPOJbI, KUCIOPOA M a30TCOJAEpKAIIUE COCIUHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHbIE COCIUHEHHUS );
TEOpUU U 3aKOHBI (TEOpHUs CTPOEHUsl oprannyeckux emecTs A. M. bytneposa,
3aKOH COXPaHEHHS MAacChbl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKUHN S3BIK
XUMHHU; MHPOBO33PEHUYECKUE 3HAHUS, JIeXallue B OCHOBE TMOHUMAHMUS
MPUYMHHOCTH M CHUCTEMHOCTH XHUMHMUYECKUX SIBJICHUU, (HaKTOJIOTHUYECKUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, IMOJYYEHHH U O€30MaCHOM HCIOJIb30BaHUU
BaXXHEHIIMX OPraHMYECKUX BEUIECTB B OBITY U MPAKTUUYECKOW AESATEIBHOCTU
YeJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIISATH XapaKTEpPHbIC NMPU3HAKU TMOHITHH,
YCTaHABIMBATh MX B3aMMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHSATHUSA
IpU OMMCAHUU COCTaBa, CTPOCHUS U MPEBPAILEHUNA OPraHUYECKUX COCTUHEHUH;

c(OpMHUPOBAHHOCTh YMEHHI MCIOJB30BATh XUMHUUYECKYI0 CUMBOJIMKY JJIS
COCTaBJICHUS MOJIEKYJSIPDHBIX M CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIIEHHON)
dopMysn OpraHMYeCcKMX BELIECTB W ypPaBHEHHM XHMHYECKHX pEaKlu,
M3rOTaBIMBATH MOJIENIM MOJIEKYJI OPraHUYECKUX BEIIECTB ISl MILTIOCTPALIUU UX
XMUMHYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHABIMBATH MPUHAJICKHOCTh U3YYEHHBIX
OpraHMYeCcKUX BEHIECTB IO KX COCTaBY U CTPOCHHUIO K ONpENeIEHHOMY
KJIacCy/Tpymie COoeJuHEHUM (YrJIeBOIOPObl, KUCIOPOJ W a30TCOJAEpKaIlue
COEIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEIUWHEHUs), /1aBaTh WM Ha3BaHUS 110
cuctematudeckoit Homenkinarype (IUPAC), a takke NpuBOAUTH TPUBHAIbHbBIE
Ha3BaHMs OTIEIBHBIX OPraHUYECKUX BEHIECTB (ITHUJICH, MPOIMUJIEH, AllETHIICH,
ATUJICHTJINKOJIb, TIUIEPHUH, PeHOI, (hopManbIeru, alleTalbIerua, MypaBbuHas
KHACTIOTa, YKCYCHas KHCIIOTa, OJICMHOBas KHUCIOTa, CTEapUHOBAsl KHCIOTA,
TIII0K03a, (PyKTO3a, Kpaxmall, eIi0103a, TIIUIHH);

c(hOpMHUPOBAHHOCTh YMEHHUS ONPENEATh BUIB XUMHYECKOW CBS3U B
OPraHUYECKUX COCAUHCHUSAX (OIMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPHUMEHSTH IOJOXKEHUS TEOPUU CTPOCHUS
opranndeckux BemecTB A. M. bytmiepoBa nmnsi oOBSICHEHHS 3aBHCHUMOCTHU
CBOICTB BEIIECTB OT MX COCTaBa MU CTPOCHHS; 3aKOH COXpPAHEHUS MacChl
BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUW  XapaKTepuU30BaTh COCTaB, CTPOCHHE,
dusznueckre U XMMHUYECKHE CBOMCTBA TUIUYHBIX MPEJCTABUTENCH pPa3TUYHBIX
KJIaCCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH, STUJIEH, IPOIWICH, alleTUIICH,
Oyranuen-1,3, metunOyranuen-1,3, 66H3071, METaHO, 3TAHOJ, YTHUICHTJIUKOIIb,
TIIALEepUH, (EHOII, aleTalnbIeTH ], MypaBbUHAS U YKCYCHasl KUCIOTHI, TIIOKO3a,
KpaxMall,  LeJUII0JI03a,  aMHUHOYKCYCHas  KHUCJIOTa),  WJUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXKJY HHMH YPaBHEHUSIMU COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIU C UCTIOIb30BAaHUEM CTPYKTYPHBIX (pOpMYyIT;

c(OpMUPOBAHHOCTH YMEHUS XapaKTEepPU30BaTh UCTOYHUKH
YTIEBOJAOPOTHOTO CHIpbS (HE(Th, TPHUPOIHBIA Ta3, Yroiib), CIOCOOBI WX
nepepadoTKU U NPAKTUYECKOE MPUMEHEHHUE TIPOAYKTOB IepepadboTKH;

c(hOpMHUPOBAHHOCTh YMEHHIA MPOBOJUTH BBIYUCICHHS IO XHUMHYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJTUYECTBA UCXOJHOTO BEIIECTBA WM MPOIYKTa
peakuuy IO M3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOIO M3 HMCXOJHBIX
BEILIECTB WJIH MPOAYKTOB PEAKIUN);



c(hOpMUPOBAHHOCTh YMEHUM BIAJETh CHUCTEMOW 3HAHUKU 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUs, UCIOJIb3YEMbIX B XUMHUU MPU U3YUCHUU BEIIECTB
M XUMHYECKMX  SIBJIEHUH  (HaOMroJeHHe, U3MEpPEHHEe, HKCIEPUMEHT,
MOJICIUPOBAHUE), HUCIOJIb30BaTh CUCTEMHBIC XHUMHUYECKUE 3HAHUS s
MPUHATUSL PEIICHUNW B KOHKPETHBIX JKU3HEHHBIX CHUTYAllMSX, CBSI3aHHBIX C
BEILIECTBAMU U UX TPUMEHECHUEM;

cOpMHPOBAHHOCT ~ YMEHHUW  CcOOJIOJATh  MpaBWiIa  IOJIb30BAHUS
XUMHYECKOM TMOCyA0i W JabopaTOpHbIM OOOpYJAOBaHUEM, a TaKXKe IpaBUIIA
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBITTOJHEHUIO
a00paTOPHBIX XUMUUECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW ITUIAHUPOBATh M BBITIOJHATh XUMHUYECKHI
AKCHEpUMEHT (TIpeBpallieHruss OpPraHWYECKUX BEHIECTB MpPH HArpeBaHUU,
NOJIyYeHHE OTUJIEHA U M3YYCHHE €ro CBOWCTB, KayeCTBEHHbIE peaKluu
OpraHUYeCKUX BEIECTB, JCHATypauus OCJIKOB IPU HarpeBaHUH, I[BETHHIC
peakuuu OETKOB) B COOTBETCTBUU C NPaBHJIAMHU TEXHUKH O€30MACHOCTU IPHU
oOpalieH’ C BELECTBAMU M JIa0OPAaTOPHBIM OO0OpPYIOBAHMEM, MPE/ICTABIAThH
pe3yabTaThl XHMHYECKOTO OJKCIepuMeHTa B (GopMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIMX peakiuii U (QOopMyIUpOBaTh BBIBOJBI Ha OCHOBE JTHX
pE3yNIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAJIU3MPOBATH XHUMHUYECKYIO
UHPOpPMAIINIO, TIOJy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpeJCTBAa MacCOBOU
uHdopmanmu, MHTEpHET U APYTHUX);

chOpMUPOBAHHOCTh ~yMEHUW  COONIOAATh  TIpaBUJia  DKOJOTUUYECKH
11eJIECO00pa3HOro TMOBENEHUS B OBITY M TPYAOBOM NEATEIBHOCTH B IIENISIX
COXpaHEHHMsI CBOETO 3/I0POBbS M OKPYKAIOILIEW NPUPOIHON Cpeibl, OCO3HABATH
OMAacCHOCTh BO3JEHCTBUS Ha JKUBBIE OPTaHU3MbI ONPENIEIEHHBIX OPTraHUYECKUX
BEIIECTB, MOHUMasi cMmbich nokazarens [1/1K, moscHaTs Ha mpumepax crnocoOsl
YMEHBIIECHNUSI W MPEAOTBPAILICHUS WX BPEIHOTO BO3ACHCTBHUS Ha OpPraHU3M
YEJI0BEKa;

JUTsE OOYYaIOIIUXCSl C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHUE
NPUMEHSTh 3HaHHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX MO3HAHHUS BEUIECTB U
XUMHYCCKUX SIBJICHUM;

JUISL CHETBIX W CHA0OBHASIIUX OOYYalOIIUXCs: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cHucTeMy oOo3HaueHuid JI. bpaing mgag  3anmcu
XUMUYECKUX POopMYyI.

11 KIIACC

[IpenmeTHbIe pe3yiabTaThl OCBOCHUS Kypca «OOmas W HeopraHudeckas
XUMUSD OTPAXKAIOT:

C(bOpMI/IpOBaHHOCTB MPEICTABJICHUN: O XUMHUYECKOU COCTaBM}omeﬁ
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJH XMMHUH B TMO3HAHWM SIBJICHHM
npupoasl, B (HOPMUPOBAHUM MBIIUICHUS U KYJIbBTYpPbl JIMYHOCTH, €€
(YHKIIMOHAJIPHOM TPAMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS MPaKTHICCKUX
3a7a4 M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0pOBBIO U
MPUPOJTHOM Cpeie;

BJIAJICHUE CHUCTEMOW XMMHYECKHMX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIAralONIUe MOHATHS (XUMHUYCCKHI 3JIEMEHT, aTOM, M30TOII, S-, P-, d-
3JIEKTPOHHBIE OpPOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJSAPHBIA OO0BEM,
BAJIEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMHUYECKas
CBsI3b (KOBAJICHTHAs, MOHHAsI, METAJJIMYECKasi, BOJOPOJIHAS ), KpUCTA/UTMIECKas



pEILIETKA, TUMBI XUMUYECKUX PEAKIUN, pACTBOP, ANEKTPOIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJINTHYECKAs THCCOLMALUA, OKHCIUTENb, BOCCTAHOBHUTEINb, CKOPOCTH
XUMUYECKOU pPEaKIMM, XMMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON AUcCcoLManuu, nepuoanuecku 3axkon . . Menneneesa,
3aKOH COXPaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAaHEHUSI W MPEBPAIICHUA
SHEPIUM MPU XUMHUUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOINYECKUHN S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IOHUMAaHUA
MPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKUX SIBJICHUU, (HaKTOJIOTHUECKUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, IMOJyYEHHH U O€30MaCHOM HCIOJIb30BaHUU
BOKHEUIIINX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTHYECKON NIESITEIBHOCTH
YEJI0BEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIIATh XapaKTEpPHbIC NMPU3HAKU MOHITHH,
yCTaHABJIMBAaTh WX B3aUMOCBA3b, HCIOJIL30BaTh COOTBETCTBYIOUIME MOHSITHUA
IIpU ONMCAHUY HEOPTaHMYECKUX BELIECTB U UX MPEBPAIICHHUII;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIL30BaTh XUMUUYECKYI0 CUMBOJIUKY JJIs
cocTaBieHus (OpMYJ BEIIECTB M ypaBHEHUW XUMHUYECKUX PEaAKIU,
cucremarnueckyro HoMmeHknatypy (IUPAC) wu TpuBuanbHBIE Ha3BaHUS
OTJICJIbHBIX HEOPTaHUYECKHUX BEIIECTB (YyrapHbIi ra3, YriIeKUCIbIi ra3, aMMHak,
raméHasi u3BeCTh, HEraléHasi U3BECTh, MUThEBASI COAA, MIUPUT U JPYTHUE);

chOpMUPOBAHHOCTh yMEHUW OMNPENENATh BAJICHTHOCTh M CTEICHb
OKUCJICHUSI XUMUUYECKHUX DJIEMEHTOB B COCJIMHEHUSIX PA3JIMYHOTO COCTaBa, BU/
XUMHUYECKOW CBsI3U (KOBAJCHTHAs, MOHHAs, METAJJIMYECKasi, BOJIOPOJIHAS) B
COCIMHEHUAX, THUI KPUCTAIMYECKOM PEHMIETKH KOHKPETHOTO BEIIECTBA
(aToMHas1, MOJIEKYJISIpHAsA, MOHHAS, METAJUIMUECKasi), XapaKTep Cpe/lbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh yMEeHUM yCTaHaBJIMBATh IPUHAIIIEKHOCTD
HEOpPraHMYECKUX BEIECTB M0 MX COCTaBY K OMpPENeNEHHOMY KIacCy/TpyIe
COeIMHEHUN (TPOCThIE BEHIECTBA — METaUIbl M HEMEeTasllbl, OKCH/IbI,

OCHOBaHHUS, KUCJIOThI, aM(pOTEpPHBIE TUIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHMM PACKPBHIBATh CMBICI MEPUOIUIECKOTO 3aKOHA
J. W. MenngeneeBa W JAEMOHCTPUPOBATH €ro0  CHCTEMATU3UPYIOIIYIO,
O0OBSICHUTEIBHYIO U POTHOCTHYECKYIO (PyHKITNH;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB XHUMHYECKHUX 3JieMeHTOB 1—4 mnepuonoB Ilepuoguyeckoid cuCTEMbI
xuMuuyeckux snmementoB JI. M. MennesneeBa, UCHOib3ys MOHATHS «S-, P-, -
AJNIEKTPOHHBIE  OpOUTAIH, «QHEPreTUYECKUE  YPOBHW, OOBSICHATD
3aKOHOMEPHOCTM MW3MEHEHUSI CBOWCTB XUMHYECKMX OJJIEMEHTOB M HX
COEMHEHUH MO IepuoJaM U rpymnmnam llepuoanueckoi cUCTEMbl XUMHYECKHUX
anemenToB 1. 1. MeHneneenBa;

chOpMHUPOBAHHOCTh, YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) O0OIIHE
XUMHYECKHE CBOMCTBA HEOPraHMYECKHUX BEIIECTB Pa3JMYHBIX KJACCOB,
MMOATBEPKIATH CYIIECTBOBAHUE I'€HETUUECKOM CBSI3M MEXIAY HEOPraHUYECKUMHU
BEIIECTBAMU C IMIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHUS KIIACCU(PUITMPOBATH XUMHUECKHE PEAKITUU TI0
Pa3IMYHBIM IPU3HAKaM (YUCIY U COCTaBY pPEarupyroniux BEIIECTB, TEIJIOBOMY
s dekTy peakun, I3MCHEHHUIO CTEIICHeH OKHCIICHUS AJIEMEHTOB, 00PaTUMOCTH
PeaKIny, y4acTHIO KaTaInu3aTopa);

c(pOpMUPOBAHHOCTb YMCHHH COCTABISITH YPABHCHMUS PCAKIMI Pa3INIHBIX
TUIOB, TOJHBIE W COKpAalEHHbIE YpPaBHEHUSI pEaKIUuid HOHHOrO OOMeEHa,
YUUTBIBasE YCIOBUS, IPU KOTOPBIX ITH PEAKIIMH UAYT JO KOHIA;



c(hOpMUPOBAHHOCTh YMEHHI TIPOBOJUTH PEAKIHUH, TMOITBEPKIAIOIINE
Ka4eCTBEHHBI COCTaB PAa3JIMYHBIX HEOPTraHMYECKUX BEIIECTB, PAaCMO3HABATH
ONBITHBIM ~ MOYTEM  HOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpPaX
HEOPraHUYECKUX BEIIECTB,;

c(hOpMUPOBAHHOCTh YMEHUM PACKpPBIBATh CYIIHOCTh OKHCIUTEIbHO-
BOCCTAHOBHUTEJIBHBIX PEAKIIMHA TMOCPEACTBOM COCTABJICHUA SJIECKTPOHHOIO
OanaHca ATUX peaKIuii;

c(hOpPMUPOBAHHOCTh  yMEHUU  OOBACHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKOW PpEeaKIUu OT Ppa3Iu4HbIX (PAKTOpPOB; XapakTep CMEUIEHUS
XUMUYECKOTO pPaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3ACHCTBUS (TTPUHITUIIL
Jle lllaTenne);

c(hOpMUPOBAHHOCTh YMEHHH XapaKTEpPU30BaTh XUMUUYECKHUE MPOIIECCHI,
JIeJKaIllMe B OCHOBE MPOMBIILICHHOTO MOJTYyYEHUs CEPHOM KUCIOThI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTh MPEACTABICHUIN 00 OOIIMX HAYYHBIX MPUHIIUIMAX U
AKOJIOTUYECKHUX MPOoOIeMax XMMUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUYMCIEHUS C UCIOJIH30BAHHEM
MOHSITUSL «MacCOBasl JIOJIsl BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIEHUM Ta30B
npyu  XUMHUYECKUX pEeaKIusAX, Macchl BeIIeCTBA WIM 00BEMA Tra3oB 1O
U3BECTHOMY KOJHUYECTBY BEIIECTBA, Macce WM O00BEMY OJHOr0 U3
Y4acTBYIOIIMX B PEaKIMU BEIIECTB, TEIUIOBOTO 3(¢deKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHUSI MacChl BEUIECTB, TPEBPAILICHUSI U COXPAHECHUS SHEPTUH;

chOpMUPOBAHHOCTh ~ YMEHHMH  COOJIOJIaTh  MpaBuia  MOJIB30BAHUS
XUMHUYECKOW MOCYI0M W Ja00opaTOpHBIM OOOpYJAOBaHHUEM, a TaKXKe IpaBHIIa
oOpalleHus ¢ BeleCTBaMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHHIO
Ja00PAaTOPHBIX XUMUUECKHX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW ITUTAHUPOBATh M BBITIONHATH XUMHUYECKHIMA
IKCTIIEPUMEHT (pa3I0’KeHHE TIEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUHU KaTaIM3aTopa,
ONpeAeICHUE Cpeabl PacTBOPOB BEHIECTB C TMOMOIIBIO YHUBEPCAIHHOTO
UHIUKATOpa, BIUSHHE Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XHMHYECKOU
peaKIuy, peakiud HOHHOrO OOMEHa, KauyeCTBEHHBIC pEaKIMu Ha Cylbdar-,
KapOoHaT- W  XJOPWA-aHWOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
AKCIIEPUMEHTAJbHBIX 3a/a4 Mo TeMaMm «Metannae» u «Hemeramne») B
COOTBETCTBUM C TIpaBWJaMH TEXHUKA OC30MaCHOCTH TMpU OOpaIieHuu ¢
BEIIECTBAMU M J1a0OpAaTOPHBIM OOOpYJOBaHUEM, NPEACTABIATH PE3yJIbTAThI
XUMHUYECKOT0 IKCIIEpUMEHTa B (hOpME 3aIllMCH YPaBHEHUH COOTBETCTBYIOIIUX
peakiuii u GOpMYyIHPOBATh BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMCHHH KPUTHYECKH aHAJIU3HPOBATH XHUMHYCCKYIO
nHpopManuio, IMOIyd4aeMyK U3 pa3HbIX HMCTOYHHKOB (CpeICTBa MacCOBOMU
KOMMYHUKalu, UHTEpHET U IpyTHX);

chOpMHUPOBAHHOCTh YMEHHH  COOMIOJATh  IIpaBUa  IKOJIOTHUYSCKH
11e71eco000pa3HOro TMOBEICHUS B OBITY W TPYAOBOM JEATSIBHOCTH B IEIISIX
COXpaHEHHUs CBOErO 3JI0POBbSl U OKPYKAIOUIEH MPUPOIHON Cpeabl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUS Ha J>KHUBBIE OPraHU3Mbl OIPEJACIEHHBIX BEIIECTB,
moHuMast cmbic  Tokazatens I[IJIK, mosicHATP Ha npuMepax CIIOCOOBI
YMEHBIIIEHUSI W MPEJAOTBPAIEHUs] WX BPEAHOTO BO3JICMUCTBUS Ha OpPraHU3M
YEeJI0OBEKA,;

JUISL 00YYaIOIMKUXCS C OTPAaHUYSHHBIMHA BO3MOYKHOCTSIMH 3JIOPOBBS: YMCHHUE
MPUMEHATH 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJIaX MO3HAHUS BEUIECTB U
XUMHUYECKHUX SIBICHU;



JUISL CIIETIBIX W CJA0OBHUIASIIIMX OOYYalOIMXCA: YMEHUE UCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy o6Oo3HaueHuit JI. bpaitng s 3anucu
XUMUYECKHUX dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumenoBanue
pa3/iesioB U TeM
NMPOrpamMmmbl

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH

11

[Ipeamer
OPraHNu4ecKou
xumun. Teopus
CTpOEeHUs
OpraHUYECKUX
coequHeHu A. M.
Bbyrneposa

Hroro no pazneny

Pasznes 2. YrieBoaopoanbl

2.1

[IpenenvHbie
YTJIEBOIOPOIBI —
aJIKaHbI

2.2

Henpenenbusie
YIJI€BOJIOPOIbL:
aJIKCHBI,
alIKaJEHBbl,
AJIKUHEBI

2.3

ApomMarnyeckue




YIJ€BOI0PObI

[Ipuponusie
HMCTOYHUKHU

24 3 1
YTJI€BOA0POJIOB U

uX nepepadoTka

Hroro mo pazueny 13

Pa3znen 3. Kuciopoacoaep:xaiue opranu4eckue coeuHeHHsI

3.1 Cruptel. deHon 3
AJberuanl.

3.9 Kapb6oHnoBsie -
KHCIIOTHI.

CrnosxHbie 3(UpPBI

3.3 VYrneBoasl 3 1

Hroro no pazneny 13

Pasznen 4. A3oTconepxamye opraHudeckue coeIuHeHus

AMUHBL
4.1 AMWHOKHCIIOTEL. 3
benxu
Utoro no pazneny 3

Paszgea S. BoicokoMoJieKyJIsIpHbIe COCAUHECHUS

ITnmactmacchl.
5.1 2
Kayuyku. Bonokna

Hroro no pazneny 2




OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34




11 KJIACC

HauMenoBaHnue KoaunuecTBo 4acoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3e/ioB M TeM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmsbl padoThI padoTsI
Paszgea 1. Teopernueckue 0CHOBbI XUMHH
CrpoeHue aTOMOB.
[Tepuonnueckuii
3aK0H U
Ileprognueckas
1.1 P 3
cucTeMa
XUMHAYECKUX
anemenToB 1. 1.
Meuneneena
CrpoeHue BelecTna.
1.2 Mmuoroo6pasue 4
BEIIECTB
XuMHuueckue
1.3 6 1
peakuu
Hroro mmo pasneny 13
Paznen 2. Heoprannyeckasi XuMusi
2.1 MeTtasl 1
2.2 Hemetamner 9 1
CBs3b
2.3 2
HEOPraHMYeCKUX U




OPraHu4eCKUX

BEIICCTB
Hroro no pazneny 17
Paznen 3. Xumus u xKu3Hb

3.1 XuMUS B )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

~

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHBbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposeie
o0pa3oBartejibHbIE

pecypchbl

[Ipenmet oprannueckoi
XUMHUH, €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAYCHUE

Teopus crpoenus
OPraHNYeCKUX COCTMHEHUHN
A. M. Bytneposa, eé
OCHOBHEIE ITOJIOYKECHUS

[IpencraBnenue o
Kiaccuukanuu
OpraHMYECKUX BEIECTB.
Howmenknarypa
(cucremaTuyeckas) u
TpUBUAIbHBIC HA3BAHUS
OpPraHMYECKUX BEIIECTB

AJKaHBI: cOCTaB U CTPOCHHC,
TOMOJIOTHYECKHUI paa

Mertan u 3TaH —
MIPOCTEUILINE MPEICTABUTEIN




aJIKaHOB

AJKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTUJEH U IPOIUIEH —
MIPOCTEMIINE NTPEACTABUTEIN
AJIKCHOB

[IpakTnueckas padora Ne 1.
«Tonyyenue sTuiieHa U
W3y4YEHUE €r0 CBOWCTB)

Anxanuensl. byraguen-1,3 u
MeTuinoyraauen-1,3.
[TonyyeHne CHUHTETUYECKOTO
KayudyKa U Pe3UHbI

10

ANIKMHEIL: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PS/I.
AleTHIEH — MPOCTEUIIHI
MPEACTaBUTEh ATKUHOB

11

Brranciaenus mo YpPaBHCHUIO
XUMHYECKOM pC€aKuuu

12

ApeHbl: 6€H301 U TOIYOJI.
TokcuyHOCTH apeHOB

13

['eneTnueckas cBs3b
YTIIEBOJIOPOIOB,
MPUHAIISKAIINX K
pa3IMYHBIM KJIaccam




14

[IpupoHbIe HCTOYHUKHU
YIJIEBOJOPOJIOB: PUPOIHBII
ra3 u noIyTHble HE(PTAHbIE
raspl, HepTh ¥ IPOIYKTHI €€
nepepadboTKu

15

[IpupoHbIE HCTOYHUKHU
YIJIEBOJOPOJIOB: MPUPOTHBII
ra3 u NoIyTHble He(PTIHbIE
ra3bl, He()Th ¥ IPOJYKTHI €€
nepepadboTKu

16

KonTpossHas pabora no
pazneny «YTIeBOZOPOIb»

17

[IpenenbHBIC OJHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOJ.
Bopoponnas cBsizb

18

MHOroaTroMHbI€ CIIUPTHI:
STHJICHTJIUKOJIb U TIHLEPUH

19

denour: CTPOCHUEC MOJICKYJIbI,
(1)I/I3I/I‘ICCKI/IC U XUMHWYECCKHEC
CBOﬁCTBa, IIPUMCHCHUEC

20

Anbaerunbl: GopManbaeThI
U aleTalbaern. ALeTOH

21

OnHOOCHOBHBIE ITpe/IeNIbHBIE
KapOOHOBBIE KMCIIOTHI:
MypaBbUHAs U YKCYCHast

22

IIpakTuyeckas padora Ne 2.




«CBolicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

23

CreapuHoBas U OJICMHOBAs
KHCJIOTBI, KaK
MPECTaBUTENN BBICIINX
KapOOHOBBIX KHUCJIOT

24

MpbUia Kak COJIA BBICIITUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIlEE NEUCTBUE

25

CrnosxHble 3(hupbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KUCHOT. ['UIpOJIN3 CIOKHBIX

a¢upoB

26

Kupsl: runponns,
MIpUMEHEHHE,
OroJIOTHYECKasi POJIb )KUPOB

27

VrieBoIbl: COCTaB,
KJaccuukanus.
Baxueiine npencTaBuTeNu:
TJIF0K03a, PpyKTO3a,
caxaposa

28

KanMaJ'I U OCJIII0J103a KaK
IPpUPOAHBIC ITOJIUMEPBL

29

KonTtponsHas pabota no
pazneny
«Kucnopoxaconepxkamue




OpraHn4eCKruc COCANHCHU I

30 AMWHBI: METHJIAMUH U

AHWJINH

AMHWHOKHCIOTEI KaK
am(poTepHbIe OpraHNYeCcKHe
31 | coeguHeHwus, uX
OMOJIOrMYECKOE 3HAUCHHE.
Ilenrtnael

benku xak npupoaHsIe
32 | BBICOKOMOJICKYIISIPHBIE
COCITMHEHUS

OcCHOBHEBIE TIOHATHUSA XUMUH
33 | BBICOKOMOJICKYJISPHBIX
COEOUHEHUN

OcHOBHBIC METOJbI CHHTE3a
BBICOKOMOJICKYJIAPHBIX

34 .
coequHenuil. [Imactmaccsl,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34




11 KJIACC

N

~

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
oOpa3oBaTtejibHbIE

pecypchbl

XUMHUYECKUH dJIEMEHT. ATOM.
DneKTpoHHas KOHPUTyparus
aTOMOB

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHUYeCcKuX daeMeHToB 1. 1.
MeHneneeBa, UX CBA3b C
COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHYECKUX SJIECMCHTOB U
HX COCMHEHMH IO rpymnmnam u
nepuojiaM. 3HauYCHUE
MEePUOINYECKOTO 3aKOHA U
CHCTEMBI XHMHYCCKHUX 3JIEMEHTOB
J.1. MenneneeBa B pa3BUTUU
HayKu

Crtpoenue BeniecTBa. XUMHUYECKas
CBA3b, €€ BU/Ibl; MEXaHU3MBI
00pa3oBaHUs KOBAJIGHTHOU CBSI3H.




Bopoponnas cBs3b

BaneHTHOCTE.
DNEeKTPOOTPULIATEIIEHOCTb.
Crenens okuciieHus. BemecTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS

HOHS[TI/I@ (0] JII/ICHepCHBIX CUCTCMax.
I/ICTI/IHHBIG 1 KOJUIONOHBIC
pactBOpbl. MaccoBas 101
BEIIIECTBA B pacTBOpE

Knaccudukanus 1 HOMEHKIaTypa
HCOPraHNM4CCKUuX COC}II/IHeHPlﬁ.
['eneTnueckas cBs3b
HEOPraHN4eCcKUX BEIIECTB,
pa3IUYHbIX KJIACCOB

Knaccudukanus xumuaeckux
peaKkurii B HEOPTraHUYECKOU U
OPraHM4eCcKO XUMMHUH. 3aKOH
COXpaHEHHUs MacChl BEIECTB;
3aKOH COXpaHEHUS U MIPEBPAICHHS
SHEPTHUH NMPU XUMHUIECKUX
peaKImsIX

Ckopoctb peakiuu. OOpaTumblie
peakuun. XuMUYECKOe
paBHOBECHE

10

IIpakTuyeckas pabora Ne 1.




«BrusiHue pa3muMyHBIX GaKTOPOB
Ha CKOPOCTh XUMHUYECKOM
peakuum»

11

DNEeKTpOIUTHYECKAS
mucconuanus. [lonsatue o
BOJIOpOIHOM Mokazarene (pH)
pactBopa. Peakuimu HOHHOTO
oOMeHa. ['uaponn3 opraHn4eckux
Y HEOPTaHMYECKHX BEIECTB

12

OKucauTenbHO-
BOCCTaHOBHTEJIHHBIC PEAKITHH.
[Tonsatue 06 snekTpom3e
pacImiaBoB U pacTBOPOB coJieit

13

KonTtponbHas padoTa mo pasaery
«TeopeTnyeckre OCHOBBI XUMUH

14

MeTtamisl, UX MOJOKECHUE B
[Tepuoanueckoit cucreme
XUMHUYecKuXx djaeMeHToB 1. Y.
MeHpeneeBa 1 0COOCHHOCTH
cTpoeHus atToMoB. O0IHe
(hM3MYeCcKue CBONCTBA METAJIIIOB

15

CraBbl METaJIOB.
DAEKTPOXUMHUUECKUN Psijl
HaMpPsDKEHUN METaJIOB

16

XHUMHUYECKHE CBOMCTBA
BOXHEWIINX METAJJIOB (HATPHA,




KaJini, KaJlblMii, MarHHi,
IIOMHHMI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa,
MeIU U UX COCIUHCHUHU

18

XUMHYeCcKHe CBOMCTBA ITMHKA,
JKeJie3a M UX COeTMHEHUH

19

[IpakTueckas padora Ne 2.
"Pemenue skcriepuMeHTaTbHBIX
3ama4 no teme «Metauib"

20

Hemeraiibl, X MOJIOKEHKE B
[Iepunoanueckoii cucreme
XUMHUYeCcKnX deMeHToB 1. 1.
MeHneneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB

21

®u3nyeckue CBOMCTBA
HEMETAJUIOB. AJUIOTPOTIUS
HEMETaJIOB (Ha MpUMepe
KHCJIOpoJia, cephl, hochopa u
yriiepoaa)

22

XHUMHYECKHE CBOMCTBA TaJIOTCHOB,
Cephl U UX COCTUHEHUM

23

XHUMHYECKHE CBOMCTBA a30Ta,
dhocodpa 1 UX COCTUHCHUI

24

XHUMHUYECKHE CBOMCTBA YIIIEpOa,
KPEMHHS U UX COCAUHEHUN

25

[IpuMeHeHne BaKHEUIINX




HEMETAJIOB U UX COEIUHEHU

26

O00011IeHNE U CHCTEMATH3aLIH
3HaHUH 110 TeMe «HemeTamnb».
Brruucienus mo ypaBHeHUSIM
XUMHUUYECKUX PEAKLUi U
TEPMOXUMUYECKUE PACUETHI

27

[IpakTueckas padora Ne 3.
«Pemienne 3kCepruMeHTaIbHBIX
3ama4 no teme "Hemeramisr'"»

28

KonTposasHas paboTta no temam
«Metamael» 1 «HemMeTamiey

29

Heopranunueckue u oprannyeckue
kucnotsl. Heoprannueckue u
OpraHU4ecKHe OCHOBAHHUS

30

AmboTepHbIe HEOPraHU4EeCKHUe U
OpraHMYEeCcKUe COCTMHEHHUSI.
I'enernyeckas cBs3b
HEOPraHMYECKUX U OPraHuYeCcKhX
BEIIECTB

31

Ponp xuMuu B o0ecIieueHun
9KOJIOTUYECKOU, JHEPIreTUICCKON 1
MUIIEBON OE30TIaCHOCTH, Pa3BUTHHU
MEIULIMHBI

32

[IpencraBnenust 06 oOmUX
HAYYHBIX TPUHITUITAX
MIPOMBIIIIJIEHHOTO MOJIYYeHUS




BaKHEHUIIINX BEIIECTB

Yenosek B MUpE BELIECTB U

33 1
MaTepUaIoB

34 | Xumus U 370pOBbE UEIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







