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1. HOACHUTEJIBHASA 3AIINCKA

[Tporpamma «OJ1.02.07 Xumusi», SBISAIOMIAACA YaCTbIO OCHOBHOM MpO(hecCHOHATbHON
00pa30BaTeNbHON MPOTrpaMMBI CPEAHETO MPO(EeCCHOHATBHOTO 00pa30BaHUS, UHTETPUPOBAHHON C
00pa30BaTeNbHBIME TIPOTPAMMaMH OCHOBHOTO OOIIET0 W CPEAHEro OOIIero oOpa30BaHUS I10
cnenuanbHocTd  53.02.03 MHCTpyMEHTAIbHOE HCIOJHHUTEIBCTBO (IO BHAaM HMHCTPYMEHTOB),
coctaBieHa B coorBeTcTBuH ¢ TpedoBanusmu OGI'OC COO c ydyerom Konnenuuu npernogaBaHus
ydaeOHOro mnpeamera «XuMHUs» B 00pa3oBaTellbHBIX opraHusanusx Poccuiickoit deneparum,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

1.1. O0mas xapakTepucTHKA JUCHUIIIHHBI « XHMHSD)

OCHOBY OJIX0JIOB K pa3pabOTKe MPOrpaMMBbI 0 XUMUH, K ONMPEICIICHUIO OOIIeH cTpaTerun
0o0y4YeHHsI, BOCIIUTAHUS U PA3BUTHUS, OOYUYAIOIIMXCS CPEACTBAMHU YYEOHOTO IMpenMeTa «XUMHs»
COCTaBWJIM KOHLENTyallbHble TOJOXKEHUs O B3aUMOOOYCIOBICHHOCTH IieNell, coaepxaHus,
pe3ysabTaToB 00yUeHUs U TPeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHUE, MOJy4aeMO€e BBITYCKHUKAMU, ABISETCS HEOTHEMIIEMOM YacTbhiO
ux 00pa3oBaHHOCTH. OHO CIIY’KUT 3aBEpIIAIOLINM ITAllOM peau3allii Ha COOTBETCTBYIOIIEM €My
0a30BOM YPOBHE KJIFOUEBBIX IEHHOCTEH, IPUCYIIUX LEIOCTHON CUCTEME XUMHUYECKOI0 00pa30BaHus.
OTH IEHHOCTH KacaloTCsl MO3HAHUS 3aKOHOB MPHUPOJBI, (OPMUPOBAHUS MHPOBO33PEHUS M OOIIEH
KYJBTYpBl UEIOBEKA, & TAK)KE SKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
npuposHOil cpene. Peanusyercs xumudeckoe oOpa3oBaHHE OOydyaroUIMXCS Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUsl CpeACTBaMHU Y4YeOHOro mpenMeTra «XUMHs», COAEp)KaHUE M IOCTPOEHUE
KOTOPOTI'O OIPEIEeNIEHbI B IPOrpaMMe 10 XUMHUH € YyUETOM creln()UKY HayKH XUMHH, €€ 3HaUeHUs B
HO3HAHUU HPUPOJBI U B MaTepUanbHON XKM3HM OOIIECTBAa, a TaKkKe € y4€TOM OOLIMX Leled U
HPUHIUIIOB, XapaKTEPU3YIOLINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CpeIHEro o011ero oopa3oBaHus
B Poccuiickoit denepanuu.

XUMUSL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIPAeT 0coOyl0 pojib B COBPEMEHHOMU
IUBUJIM3AlMM, B CO3JaHMM HOBOM 0a3bl MaTepualibHON KyabTyphl. OHa BHOCHUT CBOM BKIaJx B
(dbopMHUpOBaHNE PALlMOHAIILHOTO HAYYHOTO MBIIUIEHUS], B CO3[JaHUE LIEIOCTHOTO MPEJCTaBIECHUs 00
OKpY’KaroIlleM MHUpE KaK O €JUHCTBE MPUPOAbl M UeIOBEKa, KOTopoe (popMHpyeTcs B XUMHH Ha
OCHOBE ITOHMMaHMsI BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOLIET0 MUPA, OCO3HAHMSI B3aUMOCBSI3H MEKIY
CTPOEHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTSMU IPUMEHEHUS.

TecHO B3auMOJIEHCTBYsI ¢ IPYTMMH €CTECTBEHHBIMU HAYKaMH, XUMUS CTala HEOThEMIIEMON
Y4aCThI0 MUPOBOW KYJIbTYpPbl, HEOOXOJUMBIM YCIOBUEM YCIEIIHOTO TPYyJa U KU3HU KaXJI0ro YjeHa
obOmiectBa. CoBpeMeHHass XMMHUSI KaK HayKa CO3MJaTeNlbHas, KaK HayKa BBICOKMX TEXHOJOTUI
HaIpaBJlieHa Ha peleHue TI00anbHbIX MPOoOJeM YCTONYMBOIO pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUUECKOH, MUIEBOM, IKOJIOTHYECKON 0€30aCHOCTH M OXPaHBbI 310POBbSL.

Copepxanue npeaMera «XUMHs» OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOLIEKYIbTYPHYIO
MOJATrOTOBKY O0ydYaromuxcs, He0OX0MMYI0 UM JJIsl BIpaOOTKM MHUPOBO33PEHUYECKHX OPHUEHTUPOB,
YCIIEIIHOTO BKJIIOUYEHUS B KHU3Hb COLIMYMA, MPOJIOJKEHUsI 00pa30BaHuUs B Pa3IMYHBIX 00JIacTsX, HE
CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEN.

CocTaBisomuMu npeaMeTa «XUMUsD SBISI0TCS 0a30Bble Kypebl — «OpraHndeckas XUMUs»
u «O01mas u HeopraHu4eckast XuMUs», OCHOBHBIM KOMIIOHEHTOM COZEpXaHHsI KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOM HayKH: CHCT€Ma 3HaHWM 10 HEOPraHWYECKON XMMHUU (C BKIIOYEHHEM 3HAHUM U3
oOuieil xumumn) U oprannyeckoil xumuu. dopMupoBaHre JaHHOW CUCTEMbI 3HAHUI MPU U3y4YEHUU



npeaMera o0ecreuynBaeT BO3MOXKHOCTh PAacCMOTPEHUSI BCErO0 MHOT00Opa3Hs BEIIECTB HA OCHOBE
OOLIMX MOHITHUH, 3aKOHOB ¥ TEOPUN XUMHUH.

Crtpykrypa conmepkanus KypcoB - «Opranmueckas xumus» u «OO0mas u HeoOpraHudecKas
xumMus» chopMupoBaHa B MpOrpaMMe MO XWMHH HAa OCHOBE CHCTEMHOTO MOJIXOJa K H3yYCHHIO
yueOHOro Marepuana W OOYCIIOBICHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUU Ha
ONpEeNENEHHBIX TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpraHMYeCKOM XUMHUHU BEILIECTBA
paccMaTpUBaAOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOCHHUSI OPraHMUECKUX COCAMHEHUH, a TAKXKe
Ha YPOBHE CTEPEOXUMHUYECKHUX U IEKTPOHHBIX MPEACTAaBICHUN 0 cTpoeHuu BeulecTB. CBeaeHus 00
M3Y4aeMbIX B Kypce BEIlIeCTBaX JA0TCs B PA3BUTHU — OT YIJIEBOJIOPOIOB JI0 CIOKHBIX OMOJIOTMYECKH
AKTUBHBIX COCIMHEHUI. B Kypce opraHmueckoil XUMUM MOTY4ar0T pa3BUTHE CPOPMUPOBAHHBIC HA
YPOBHE OCHOBHOTO 0O0IIeTr0 0O0pa3oBaHMs MEpPBOHAYAIBHbIC MPEICTABICHUS O XUMHUYECKON CBS3H,
KJIacCU(MKAMOHHBIX TMPHU3HAKAX BELIECTB, 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX CTPOCHUS, O
XUMHUYECKOW PEaKLUU.

I[loq HOBBIM yrjaom 3peHus B mpeaMeTe «XUMHUS» PacCMaTPUBACTCS H3YyUYEHHBIN
TEOPETUUECKHI MaTepuai U PaKkTOIOTHYECKUE CBEJICHHS O BEIIECTBAX M XUMHYECKOH peakuuu. Tak,
B 4YacTHOCTH, B Kypce «OOmass u HeopraHMYeckas XUMHUS» OOydYaroIIUMCs MPEeIOoCTaBISETCS
BO3MOXXHOCTh ~ OCO3HaTh 3HAUEHUE MEPUOJUYECKOr0 3aKOHAa C  OOIIETeOPEeTHYECKHX U
METOJOJIOTUYECKHUX MMO3UIHHA, TITy0XKe MOHATh HCTOPUIECKOEe U3MEHEHNE (PYHKIUI 3TOr0 3aKOHA —
0T 00001maroIIei 10 OOBSICHSIONICH U IPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHMM O BaKHEWILMX BEIIECTBAaX, UX COCTAaBE, CTPOCHHM, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE€ O XUMUUYECKHX PEAKIHUAX, UX CYHUIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
JIOTIOJIHAETCS.  3JIEMEHTAMU  COJAEpPKaHUs, HMMEIOUIMMU KYJIbTYPOJIOITMYECKUH U MPUKIATHOU
XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT MOHHMMAHUIO B3aMMOCBS3M XMMHUHU C JAPYTUMHU HayKaMH,
pacKpbIBaIOT €€ POJb B MO3HABATEIHHON M MPAKTUYECKON JEATEeIbHOCTH YeIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHHsSI K MPOIIECCY TBOPUECTBA B 00JACTU TEOPUU M MPAKTHUECKUX MPUTOKEHUIN
XUMHUH, TIOMOTAIOT BBIMMYCKHUKY OPHEHTHUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOeMax, CBI3aHHBIX C XUMUEH, KPUTUUECKU OCMBICIUBATh MHMOOPMAITUIO U MPUMEHSTH €€ s
MOTIOJIHEHUSI 3HAHUM, PEIIEHUS HMHTEJUICKTYAJIbHBIX U JKCIIEPUMEHTAIBHBIX HCCIIEI0BATEIbCKUX
3ana4. B nenom conepikanue yuyeOHOro mpenMera «XUMUsS» OPUEHTHUPOBAHO Ha (POPMUPOBAHHE Y
00y4aroluXxcsi MUPOBO33PEHUYECKOW OCHOBBI JJIsl MOHMMAaHMS (GUIOCOPCKUX HUAEH, TaKMX Kak:
MaTepuaibHOE E€IMHCTBO HEOPTraHWYECKOTO0 M OPraHM4ecKoro Mupa, OOyCIOBIEHHOCTh CBOWCTB
BEILECTB UX COCTABOM U CTPOEHUEM, ITO3HABAEMOCTh MPUPOIAHBIX SIBJICHUM IMYTEM 3KCIEPUMEHTA U
pelIeHus TPOTUBOPEUNI MEXKIY HOBBIMU (DaKTaMU U TEOPETHUECKUMHU MPEINOCHUIKAMHU, OCO3HAHHE
POJIU XMMHH B PEUICHUH dKOJIOTUYECKUX MPobieM, a Takxke nmpobiaem cOepekeHUs SHePreTUIeCKIX
PECypCOB, ChIpbs, CO3/1aHNS HOBBIX TEXHOJIOTUN U MaT€pHaJIOB.

B nane pemenus 3aga4 BOCIUTAHUS, PA3BUTHS U COMMAIA3AIMN O00yUYaAIOIINUXCS TIPUHSTHIS
MpOrpaMMO MO XHWMHH TOAXOJbl K ONPENCNECHUI0 COACPKAHUSA W TIOCTPOCHHUS TIpenMeTa
IpelycMaTpuBalOT (OPMUPOBAHUE YHHUBEPCAJIbHBIX Y4E€OHBIX JEHCTBUHM, HMEIOIMX 0a30Boe
3HAUEHUE JJI PA3TUYHBIX BUIOB JEATEILHOCTH: PEIICHHs po0ieM, MONCKa, aHallu3a U 00padOTKH
uH(pOpMaIlK, HEOOXOAUMBIX i MPUOOPETEHHS OMbITa MPAKTHUYECKOH M HCCIIeI0BATEIbCKON
JIeATETbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUU XUMUHU.



1.2. Hean u3yyeHus JUCHMILIMHBI « XMMHU»

B mpaktuke mpenomaBaHusi XMMUU TPU ONPEICICHUN COIEPKATEIBLHON XapaKTEPUCTUKU
1esel U3y4eHus mpeIMeTa HallpaBJIeHUEM MEPBOCTENICHHOW 3HAYMMOCTH TPAAUIIMOHHO MTPU3HAETCS
dbopMUpPOBaHHE OCHOB XHUMHUYECKOM HAyKH Kak OOJACTH COBPEMEHHOTO €CTEeCTBO3HAHUS,
MPaKTUYECKON NIESITEIbHOCTH YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KyIbTypbl. C
METOJMYECKON TOYKHU 3pEHUs TAaKOW MOJAXO0J K ONPENEICHUIO LeJeH U3yYeHHs MpeaMeTa sBIsSeTCA
BIIOJIHE OIIPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs [JIaBHBIMU LEISMU HM3Yy4YEHHUs Npenmera «XuMHUs» Ha
0a30BOM ypOBHE SIBIISIFOTCSI:

- popMUpOBAHHME CHUCTEMBbl XHMHUYECKUX 3HAHMHA KakK BAXHEHUINEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, B OCHOBE KOTOPOM JiekKaT KIIIOUEBBIC IOHATHUS,
(dyHIaMEHTAIbHBIE 3aKOHBI M TECOPUU XHMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHWE U MOHUMAaHUE
CYIITHOCTHU JOCTYITHBIX 0000IIEHNI MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIICHHE C HCTOpUEH UX
Pa3BUTHUS U CTAHOBJICHMUS;

- ¢popMUpOBaHUE U PA3BUTHE MPECTABICHUN O HAYYHBIX METOJAX MMO3HAHUS BEIIECTB U
XUMHYECKHX peakiuil, HEOOXOAMMBIX IJsi TPUOOpETEeHHs yYMEHUN OpPHUEHTHUPOBATHCA B MHpE
BEILECTB U XMMUYECKUX SIBJICHUH, UMEIOLIUX MECTO B MPUPOJE, B IPAKTUYECKON M MOBCEIHEBHOM
KU3HH;

- pa3BUTHUE YMEHHI U CIIOCOOOB JEATEIHLHOCTH, CBA3aHHBIX C HAOIIOACHUEM U O0BSICHEHUEM
XUMHUYECKOT0 IKCIIEPUMEHTa, COOJIFOICHUEM TIPABHIT O€30IMaCHOTO OOPAICHHS ¢ BEIECTBAMH.

Hapsiny ¢ sTuM, comepxaTenbHasi XapakKTepUCTUKA IeJIe W 3aJad M3y4YeHUs MpeaMeTa B
porpamMme o XMMHUHM YTOUYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUM C HOBBIMU MPUOPUTETAMHU B
cuUcTeMe cpegHero obmiero oOpasoBanus. CerogHsi B MpernojaBaHUN XUMHH B OOJbIIEH CTENeHU
oTaéTCs MPeNOoYTEeHUE MPAKTUYECKON KOMIIOHEHTE COIepKaHUs 00y4YeHUs, OpPUEHTUPOBAHHON Ha
MOJITOTOBKY BBIMTYCKHHKA 00111e00pa30BaTeIbHON OpraHU3aIliy, BIaICIONIEro He HA0OpOM 3HAHUIA,
a QYHKIIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CITIOCO0AMH U YMEHHUSIMHU aKTUBHOTO MOTY4YEeHUS 3HAHUHT
Y IPUMEHEHUS UX B PEAIbHON KU3HHU JIJISl PEIICHUS MPAKTHUYECKUX 3a/1a4.

B cBs13u ¢ 3TUM TIpu U3ydeHUH TIpeaAMETa « XUMUSH JOMUHHUPYIOIIEe 3HaUYeHNE TPUOOPETAIOT
TaKue IeJIM U 33/1a4H, KaK:

- afanTaius o0yJarmuxcs K YCIOBUSAM TMHAMUYHO PAa3BUBAIOIIETOCS MUPa, JOPMUPOBAHUE
WHTENJIEKTYaqTbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHATHIO TPAMOTHBIX PEIIEHU B KOHKPETHBIX >KU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH U X IPUMEHEHHUEM,;

- ¢dopMupoBaHHE Yy OOYYAIOIIMXCS KIIOUEBHIX HABBIKOB (KIFOUEBBIX KOMIIETEHIIUN),
MMEIOIINX YHUBEPCAJIbHOE 3HAUYCHME /I PA3JIMYHBIX BHUJIOB JICATEILHOCTHU: PEIICHUS TPOOeMm,
MOUCKA, aHalW3a W O00paboTKM WH(pOpMANMKH, HEOOXOMUMBIX IS TPHOOPETCHHS OIBITA
JeATeTLHOCTH, KOTOPasi 3aHUMAET BAYKHOE MECTO B IO3HAHUH XMMUH, a TAKXKE JIJIS OLICHKH C TIO3HUITHI
HKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHYECKUX MTPOIIECCOB HA OPTaHU3M
YeJI0BEeKa U MPUPOAHYIO CPENY;

- pa3BUTHE MO3HABATENHHBIX MHTEPECOB, MHTENIEKTYAIbHBIX H TBOPYECKUX CIOCOOHOCTEH
00y4Jaromuxcsi: CIIOCOOHOCTH CaMOCTOSITENbHO MPUOOpPETaTh HOBBIE 3HAHHUS MO XUMHUA B
COOTBETCTBUU C >KM3HEHHBIMU MOTPEOHOCTSIMHM, HCIOIH30BaTh COBPEMEHHBIE MH(OpPMAIIMOHHBIC
TEXHOJIOTHH JJIsl TIOMCKAa W aHaIM3a Y4eOHOW W HAyYHO-TIOMYJISIPHOM MH(OpMAIUA XUMHYECKOTO
COJIepKAHUS;



- (popMHpOBaHUE U PA3BUTHE Y O0YUAIOIINXCS ACCOLIMATUBHOIO U JIOTHYECKOTO MBIIIICHNUS,
HAOJI0IATEIBHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIe 0OCOOCHHO HEOOXOAMMEBI, B YaCTHOCTH,
NPY TUIAHUPOBAHUHU U NIPOBEACHUN XUMHUYECKOTO IKCIIEPUMEHTA;

- BOCIIUTAaHUE Y 00y4aromuxcst yOeKIEHHOCTH B TYMaHHCTUYECKOM HAPaBIEHHOCTH XHUMHUH,
e BaXHOH pONMM B pEIICHHH TIJIOOAIBHBIX MPOOJIEM palMOHAIBLHOTO MPUPOAONOIH30BAHNS,
IIOTIOJIHEHUSI HHEPIeTHUECKUX PECYpCOB M COXPAaHEHMs IPUPOAHOTO DPABHOBECHS, OCO3HAHUSA
HE00X0IMMOCTH OEpEeKHOI0 OTHOILIEHHS K NMPUPOJIE U CBOEMY 3/I0POBbIO, a TaKXKe MPUOOpETeHUs
OIbITa WCIOJIb30BAHUS IOJIYYEHHBIX 3HAHWM Ul NPUHATUS TPAMOTHBIX PELIEHUH B CUTYalMsIX,
CBSI3aHHBIX C XUMUYECKUMU SIBICHUSAMHU.

- obecrieuenue ycinoBuil st popMUPOBaHUS Y 00yUArOMUXCst OOLINX U MPO(hecCHOHAIBHBIX
KoMIleTeHIIMM B cooTBeTcTBUM ¢ TpeboBanusimu PI'OC COO k pesyinbraTaM OCBOCHMS
00pa3oBaTeNbHON MPOTPaMMBbI CPEIHET0 MPO(EeCCHOHATFHOTO 00pa3oBaHus B 00JAaCTH MCKYCCTB,
MHTETPUPOBAHHON ¢ 00pa30BaTENbHBIMU MPOTPAMMaMU OCHOBHOTO OOIIEr0 W CPEIHEro OOIIero
00pa3oBaHMsl, B TOM YHUCIIE.

1.3. MecTo AucuunjinHbl «XUMHA» B Y4eOHOM IJIaHe
Ha u3yuenue xumuu B 10 knacce otBoautcs 90 yacoB. M3 HUX ayIUTOPHBIX 3aHATUH - 72
yaca (2 yaca B HEJICJI0 ), CAMOCTOSITSIIBHON paboThl — 18 "acos.

. KomaunuecTtso @DopMBbI KOHTPOJIS [10 CEMECTPaM
Bun yae6HO# paboThI
aKaJICMUYECKHUX 4acOB KonTpoJsibHbIE YpOKH
AynutopHas paboTa 72
CamocrosTenpHas padbora 18 J, K
Bcero 90

2. COAEP)KAHUE OBYYEHUA

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHU4eCKOi XUMHH

[IpenMer opraHnuyeckoil XuMuu: e€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAUYEHHUE B IMOJIYYECHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHUs opranndeckux coeaunenuit A. M. byrneposa, eé
OCHOBHbIE N0JI0KEeHUSA. CTPpYKTypHBbIE (OPMYJIbI OpraHMYECKUX BEIIECTB. | OMOJIOTHUs, H30MEpHSL.
XUMHYecKas CBS3b B OPraHUYECKUX COETMHEHUSX — OJJUHAPHBIE U KPAaTHBIE CBSA3H.

IIpencraBnenue o KiacCU(pUKAMKA OPraHUYEeCKUX BemiecTB. HoMeHKkIaTypa opraHu4eckux
COEMHEHUH (cucTeMaTHyeckas) ¥ TpUBUAJIbHbIC Ha3BaHUs Ba)KHEHIIUX MPEICTaBUTENEH KJIacCoB
OpPraHMYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHUs BEIIECTB M MX IPEBPAILEHUI: O3HAKOMIICHHE C
o0pa3llaMu OpPraHMYECKHUX BEILECTB M MaTepHajlaMHU Ha UX OCHOBE, MOJAEIMPOBAHHUE MOJIEKYI
OpraHMYECKUX BEIECTB, HAOIIOICHNE U OMHCAHNUE JIEMOHCTPALIMOHHBIX OIMBITOB IO MPEBPAILEHUIO
OpraHMYECKUX BEIIECTB MIPU HarpeBaHUH (TJIaBJICHUE, OOYTJIMBAaHUE U TOPEHUE).

YraeBoaopoasl

AJKaHBI: COCTaB U CTPOECHME, TOMOJIOTMYECKMH psa. MeraH W 3TaH — mpocTeumme
NPEJICTaBUTENIN alIKaHOB: (PU3MUYECKHE U XMMHUYECKUE CBOMCTBA (PEaKIMK 3aMEIeHHs] U TOPEHus),
HaXO0XJIEHNE B IPUPOJIE, TOITYUEHUE U IPUMEHEHUE.



AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUNA PAM. DTWIEH W NPOMWICH — MPOCTEUIINe
MPEJICTABUTEIM AJIKCHOB: (U3MUYECKHEe H XHMHYECKHE CBOWCTBA (PEaKiuu TUAPUPOBAHUSA,
rajJjioOreHUPOBaHUs, TUIpaTAIlUU, OKUCJICHHS U TIOJTMMEPHU3ALINH ), TOJIyYeHUE U TPUMEHEHUE.

Anxanuensl: Oyramuen-1,3 u MetmnOyranuen-1,3: cTpoeHue, BaKHEWIINE XHUMHUYECKHE
cBoMcTBa (peakuus noaumepusanuu). [lonydenre CHHTETHUECKOTO KaydyKa U PEe3UHBI.

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUH Psil. ATIETUIIEH — MPOCTEHIIIHIA
MPEJICTaBUTENIb AJKUHOB: COCTaB, CTpOeHUE, (U3NYECKMe M XUMHUYECKUE CBOICTBa (peakuuu
TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIIUHN, TOPEHUS ), TOJIyUeHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, crpoeHue, (U3NYECKHE M XUMUYECKHE CBOWCTBA (peakiuu
raJloreHUPOBaHUS W HUTPOBAHUs), TMOJYUYEHHE M TNpPUMEHEHHe. Tonyon: cocmas, cmpoeHue,
Qusuueckue u Xumuyeckue ceOUCMBA (peakyuu 2anio2eHUpoSanus U HUMpOBAHUs), NOLYYEHUe U
npumenenue.  TOKCMYHOCTH  apeHOB. ['eHeTHdeckass CBA3b  MEXIY  YIJIEBOJAOpPOAaMH,
MIPUHAJISKALMMHI K pa3IMYHBIM KJlaccaMm.

[Ipupoanbie MCTOYHUKU YTIIeBOAOPO0B. [IpupoaHblii ra3 u momnyTHble HE(TAHBIE Ta3bl.
Hedts u e€ mpoucxoxaenue. CriocoOsl nepepadoTku He(TH: EPEeroHKa, KPEKUHT (TePMHUUECKUN,
KaTajduTHueckuil), muponus. [IpoaykTel nepepaboTku HEPTH, X MPUMEHEHHE B MPOMBIILIEHHOCTH
u B ObITy. KaMeHHBII yroyib U IPOAYKTHI €T0 MepepadOoTKH.

DKCIEPUMEHTAIBHBIE METOJbl M3YYECHHs BEIIECTB M WX IMPEBpAICHUN: O3HAKOMJICHHE C
oOpasiamMu IJIacTMACC, KaydyyKoOB U pe3uHbl, Koyuiekiun «HedTb» u «YToiby», MOAEIMpOBaHHE
MOJIEKYJI YTJIEBOIOPO/IOB M FAJIOT€HOIPOU3BOIHBIX, IPOBEICHUE IPAKTUYECKON PabOThI: OJIYyYCHHE

ATUJIEHA U U3yYEHHUE €r0 CBOKCTB.

Pacuérnbie 3amaun.

Beruuciienus o ypaBHeHHIO XMMUYECKON peakiuu (Macchl, 00b&éMa, KOJIMYECTBA HCXOJHOTO
BEIIECTBA UJIM MPOJYKTA PEAKLIMHU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX
BEIIIECTB WU MPOYKTOB PEaKIUH).

Kucnopoacoaepxamme oprannyeckie coeiHHEHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHI. MeETaHON M D3TaHON: CTPOEHHUE, (U3HUECKHE U
XUMHYECKHE CBOMCTBA (PEaKIMM C aKTUBHBIMM METaJUIaMM, TaJOr€HOBOAOPOJaMH, TOpEHUE),
IpuMeHeHne. BotopoiHbIe CBA3M MEXAY MOJIEKYJIaMu CIUPTOB. JlefCTBHE METAaHOJIA U ATAaHOJIA Ha
OpraHN3M 4YeJI0BEKA.

MHoroaToMHbl€ CHUPTBHL. OTWIEHIJHMKOAb M TJIMLEPUH: CTpPOEHHE, (U3UYECKUe U
XMMHUYECKHE CBOWCTBA (B3aMMOJICHCTBHE CO ILENOYHBIMU MeTajslaMH, KaueCTBEHHasl peakius Ha
MHOroaTOMHbIe cnuptThl). /[leiictBue Ha opraHu3m denoBeka. I[IpuMeHeHue TIiMIepuHa U
STUJICHTJIUKOJISL.

®deHo: CTpOoeHUE MOJIEKYIIbl, PU3NYECKHe U XUMUYEeCKHe CBOICTBA. TOKCHYHOCTH (heHona.
[Tpumenenue denona.

Anpneruapl U kemouwvl. Dopmanpierun, aneTaibAeTHA: CTpoeHHe, (usnueckue Hu
XUMHUYECKHE CBOMCTBA (peaklMM OKHUCICHHS M BOCCTAHOBIIEHHUS, KayeCTBEHHbBIE pEAKIIHH),
MIOJIy4YEHUE U IIPUMEHEHHUE.

O/HOOCHOBHBIE TpeeTbHbIE KapOOHOBbIE KUCIOTHL. MypaBbHHAs U YKCYCHasi KUCIIOTHI:
CTpoeHue, pU3nUecKue U XUMHUECKUE CBOWCTBA (CBOMCTBa, 0OIIMe IJs Kjacca KHCIOT, PeaKlus
TepudUKanMK), ToidydeHne | npuMeHeHue. CreapuHOBass W OJEUHOBAas KHUCIOTHl Kak
MPEJICTAaBUTENIN BBICIIMX KapOOHOBBIX KHUCIOT. Mbljla KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT, UX
MOIOIIIeE IEUCTBUE.

CrnoxHble 3pUpbl Kak NMPOU3BOJHbBIE KAPOOHOBBIX KHUCIOT. ['MAponn3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHenne xxupoB. buosnorudeckas poib KUPOB.



VYrneBonpl: cocTaB, KilacCU(pUKAIUS yIIEBOAOB (MOHO-, IU- W TIOJIMCaxapuasl). I moko3a —
NPOCTEHIIMKA MOHOCAXapHJl: OCOOCHHOCTH CTPOEHHUS MOJICKYJNbI, (U3UYECKHEe M XHUMHUYECKHE
cBoicTBa (B3aumojeicTBue ¢ ruapokcuom meau(ll), okucienrne aMmmMuadHbIM PacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIEHHE, OpOKEHHUE TJIOKO3bl), HAXOXACHUE B IPUPOJE, INPUMEHEHHE,
Oouonoruueckas posb. @otocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxman u nemnono3a kKak NpupojHble nonuMepbl. CTpoeHHe Kpaxmalla U LEJUIIOJIO3bI.
Ouznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpOJIn3, KaYeCTBEHHAs PeakIus C HOJA0M).

DKCrepuMEHTAIbHbIE METOJbl M3y4YeHHUsS BEUIECTB W HX NPEBpAIICHUI: MpPOBEACHUE,
HaOJI0/IEHUE U OMUCAHHUE JIEMOHCTPALMOHHBIX OMBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKLIUU
O/IHOATOMHBIX CNUPTOB (OKucieHue HTaHoja okcuaoM wmeau(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumopeiicteue riunepuHa c¢ ruapokcuaom menu(Il)), ampneruaoB (okuciaeHHE aMMHAYHBIM
pactBopoMm okcuga cepebpa(l) u rugpoxcunom menu(Il), B3ammoneiicTBue Kpaxmaiga ¢ HOJOM),
NPOBE/ICHUE NMPAKTHYECKON pabOTHI: CBOWCTBA PACTBOPA YKCYCHON KUCIIOTHI.

Pacuérnbie 3amaun.

Brruncnenus no ypaBHeHHIO XUMUYECKON peakiiu (Macchl, 00bEMa, KOTMYECTBA UCXOTHOTO
BEIIIECTBA WU MPOAYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJJTHOTO U3 UCXOIHBIX
BEIIECTB WU MPOAYKTOB PEAKIIHH).

A3oTconepikaliye opraHn4eckie CoeIMHEHUsI.

AMUHOKHCIIOTHI KaK aM(OTepHbIe OpraHuYecKue coenuHeHns. Ou3nuecKkue 1 XuMUIECKHe
CBOICTBa aMMHOKUCIIOT (Ha pUMepe MIMIKMHA). bruonornyeckoe 3HauyeHre aMUMHOKHUCIIOT. [lenTubl.

benku kak npupogHBIE BBICOKOMOJIEKYJISIpHBIE coeiauHEHud. [lepBuuHas, BTOpUYHAs U
TpeTU4YHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOICTBa O€NKOB: THUIPOIM3, ACHATypalus,
KauyeCTBEHHbBIC PEaKIK Ha OENKHU.

DKcrepuMEHTAIbHbIE METOJbl M3YyU€HHUs BEIIECTB M UX IMpEeBpalleHHI: HaOIoJeHue u
OTHCaHKE JEMOHCTPALIMOHHBIX OMBITOB: JACHATYypalus OElKOB IMpU HArpEeBaHHUH, IIBETHbIE PEAKLUU
0EIIKOB.

BbicokomosiekyisipHble cOeJUHEHUA

OcCHOBHbIE TOHATUS XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH: MOHOMEp, IOJUMeEp,
CTPYKTYpHO€E 3BEHO, CTETIEHb NOJUMEPU3AIINH, CPEIHSS MOoJIeKyIsapHas Macca. OCHOBHbBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — OIMMepU3alysl U MOJMKOHACHC Al

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YEHHs BEUIECTB U MX INPEBPAILCHUN: O3HAKOMIICHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

Mesicnpeomemmnuie céasu.

Peanuzarust MexXnpeaIMEeTHBIX CBA3€H MpHU M3y4yeHUHM opraHuyeckoil xumuu B 10 kmacce
OCYIIIECTBIISIETCS YEPE3 UCII0JIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYUHBIX MOHATUH, TaK U OHITHH,
ABJISIOIINXCSI CHCTEMHBIMU ISl OTAETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKIIA.

OO011ue ecTeCTBEHHO-HAYYHbIE TIOHSTHS: SIBIIEHUE, HAYYHbIN (akKT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHaJIM3, CUHTE3, KiacCU(UKAIUs, NEPUOJUYHOCTh, HAONIOJCHHE, H3MEpPEeHHE, HKCIEPUMEHT,
MOJIETTUPOBAHUE.

®dusuka: Marepusi, SJHEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIA, YHEPTETUYECKUI YPOBEHb,
BEIIIECTBO, TEJO, 00bEM, arperaTHOe COCTOSIHUE BEIECTBa, (PM3NYECKHE BEIUYMHBI U €AUHUIBI UX
WU3MEpEHMUS.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BeIIECTB B OpraHusme, (POTOCHHTE3,
OMOJOTUYECKH aKTHBHBIE BellecTBa (OENIKU, YIIIeBOIbI, KHUPbI, PepMEHTHI).

I'eorpacdus: MuHepabl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTIINBO, PECYPCHI.



TexHonOrMA: NMuUIIEBBIE NMPOMYKTHI, OCHOBBI PALIMOHAIBHOIO MHUTAHUSA, MOIOIIUE CPEICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE IpernapaThl, MaTepuallbl U3 MCKYCCTBEHHBIX M CHUHTETUYECKHX
BOJIOKOH.

OBLIASA U HEOPTAHNYECKASA XUMMUSA

TeopeTnueckne 0CHOBBI XUMHUH

XUMHYECKUH 37eMeHT. AToMm. Sapo aroma, U30TONBL. DJEKTpOHHAs 000JI0YKa.
DHepreTUueckue YpOBHH, MOJYPOBHH. ATOMHBIE opOuTanu, s-, pP-, d- snmemeHThl. OcOOCHHOCTH
pacrpesiesieHus] 3JEKTPOHOB IO OpOMUTAlsIM B aTOMax 3JIEMEHTOB IEPBBIX YETBIPEX IEPUOJIOB.
OeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepuonnueckun  3akoH u  Ilepmoamueckas cucreMa  XUMUYECKHX  DJIEMEHTOB
. . MenneneeBa. CBsA3b NEpUOAMYECKOr0 3akoHa M llepmonnueckoil cucTEMbl XMMHUYECKHX
anemeHnToB /I. 1. MenneneeBa ¢ COBpPEMEHHOM Teopued CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB 110
rpynmnam 4 nepuojam. 3HaueHue NEPUOANUECKOTO 3aKOHA B Pa3BUTHH HAyKHU.

Crpoenue BemiecTBa. XHUMHUEcCKass CBSI3b. BuIbl XUMHMYECKOH CBs3M (KOBaJEHTHas
HEMoJIsIpHas. ¥ NOJSApHas, WOHHAs, MeTajuimdeckas). MexaHu3mbl 0O0pa30BaHUS KOBAJIEHTHOM
XUMHUYECKON CBs3M (OOMEHHBIM M JOHOPHO-aKUENTOpHbIH). Bomoponnas cBs3s. BaneHTHOCTS.
DneKTpoOoTpULATENIbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMs. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THUMBl KPUCTAIUIMUECKUX PpEHIETOK. 3aBUCHMOCTb CBOWCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOUN PEIIETKH.

[lonsate o nucnepcHbIX cucreMax. MICTMHHBIE M KOJUIOMJHBIE pacTBOpBl. MaccoBast 10
BELIECTBA B PaCTBOPE.

Knaccudukanus HeopraHuyeckux coeanHeHuil. HoMeHknaTypa HeOpraHM4ecKux BEIIECTB.
['eHeTnyeckas CBS3b HEOPraHMUYECKUX BEIIECTB, IPUHAUICKAIINX K PA3INYHBIM KIIACCaM.

Xumnueckass peakuus. Knaccupukanuss XMMHYECKMX pEakIMi B HEOPraHWYECKOH U
OpraHMYECKON XMMMH. 3aKOH COXPAHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPrUM NMPU XUMUYECKUX PEaKIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTb OT pa3M4HbIX (pakTopoB. OOpaTUMble pEaKIUH.
XuMuueckoe paBHoBecue. DakTopsl, BIUAIOIINE Ha COCTOSHUE XUMUYeCKoro paBHoBecus. [IpuHimn
Jle llarense.

Onexkrponutuyeckass aucconuanus. CuiibHble M cialOble 1eKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BEILIECTB: KUCasi, HEUTpaJIbHAs, IIEJI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

DKCriepuMEHTAJIbHbIE METO/bl M3YYEHHS BELIECTB M MX MPEBPALIEHUI: JEeMOHCTpaLUs
tabmui «[lepruonnueckas cucrema xumudeckux 35meMenToB Jl. Y. MenaeneeBay, n3ydeHune Mojenen
KPUCTAIIMYECKUX PEIIETOK, HaOMI0JeHHEe M OINKCaHUuE JEMOHCTPALMOHHBIX M J1abOpaTOPHBIX
OTBITOB (pa3fio’KeHUE MEpPOKCHJIa BOJOPOJa B MPUCYTCTBUM KaTalW3aTopa, OMpPENEICHUE CpPEe.bl
pPacTBOPOB BEIECTB C MOMOILIBIO YHMBEPCAJIHHOIO HHAMKATOPA, PEAKLIMU HOHHOTO OOMEHa),
IpOBE/IEHUE MPAKTUUECKON paboThl «BiusHUE pa3iauyHBIX (AKTOPOB HAa CKOPOCTh XMMHUYECKOH
peaxKum.

Pacuérnpie 3amayn.

Pacu€rbl Mo ypaBHEHUSM XMMHUYECKUX pEaKUUi, B TOM YHCJIE€ TEPMOXHUMHUYECKUE PACUETHI,
pacuéThl ¢ UCTIOJIB30BAHUEM MOHSATHUS «MacCOBAast A0S BEILIECTBAY.

Heopranuueckasi xumusi
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Hewmeramnsl. [Tonoxxenne HemetamuioB B [lepuoanyueckoil cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa M OCOOCHHOCTH CTpPOCHHUs aTOMOB. DH3WYECKHE CBOWCTBA HEMETAILIOB.
AToTponusl HEMETaUIOB (Ha MpUMepe KUCIOPoia, cepsl, hocdopa u yriaepoaa).

XUMHUYECKHUE CBOWCTBA BaXXHEWIIMX HEMETAUIOB (TaJIOTEHOB, cephl, a30Ta, ¢ocdopa,
yriepojia ¥ KpeMHUs1) U UX COCAUHEHUM (OKCHJIOB, KUCIOPOACOJEPKAIIUX KUCIOT, BOAOPOIHBIX
COCTMHCHUH).

[IpumeHeHne BaXXHEUIINX HEMETAIUIOB M UX COCTMHEHUM.

Mertaiubl. [Tonoxenne metaiioB B [lepuoanyeckoii cucteMe Xxumudeckux snemeHToB 1. U.
MenneneeBa. OCOOCHHOCTH CTPOEHHUS DJIEKTPOHHBIX OO0O0JIOYEK aToMOB MeTauioB. OOmme
¢usnueckue cBoicTBa MeTaiwioB. CIJIaBpl METAUIOB. DJIEKTPOXMMUYECKHH Psii HAIPSHKCHUN
METaJIJIOB.

XUMHUYECKHUE CBOMCTBA Ba)XXHEHIIMX METAUIOB (HATpHUM, KaJuid, KadbLUW, MarHui,
ATIOMUHHM, LIUHK, XPOM, JKEJ€30, MEJIb) U UX COCIMHEHUM.

O61ue cnocoObl monydeHus: MeTauioB. [IpuMeneHue MeTamioB B ObITY U TEXHUKE.

DKCIepUMEHTAIbHBIE METObl M3YUEHHUS BEILIECTB U UX MPEBPALLECHUN: U3yUYEeHUE KOJUIEKIUU
«MeTallIel ¥ CIUIaBbI», 00PA3I0B HEMETAIOB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4, HAaOJII0ICHHE
U ONHUCAaHHWE JIEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OMBITOB (B3aUMOJCHCTBUE THAPOKCH]IA
ITIOMUHMS C pAaCTBOPAMU KHUCIIOT M IIEJI0Ue, KaueCTBEHHBIC PEaKIIMK Ha KATHOHBI METAJIIOB).

PacuérHric 3amaun.

Pacuétel Macchl BemecTBa Wik 00bEMa ra30B 1O U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe
Wik 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIIMH BEIIECTB, PacuéThl Macchl (00BhEMa, KOIMUYECTBA
BEIIECTBA) MPOJAYKTOB PEAKIUU, €CITU OJJHO U3 BELIECTB UMEET IPUMECH.

XMMHS U )KM3Hb

Ponp xuMuu B 00€CIICYCHHH SKOJOTHYECKON, SHEPTeTUUECKONW M IMHUIIEBOH 0€30MacHOCTH,
pa3BUTUU MeAUIUHBL. [IoHsATHE 0 HAYYHBIX METO/AaX MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIUM.

[IpencraBnenust 00 OOMKMX HAYYHBIX MPUHIIUIAX MPOMBIIIIEHHOTO MOTYYSHHs BaXKHEHIIINX
BEIICCTB.

UenoBek B MHpEe BEIIECTB W MAaTEPUATIOB: BAXHEHIIUE CTPOUTEIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KpPAacKH, CTEKIO, KEepamMHKa, MaTepHalbl JUIsl DJIEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAIbHBIC YI0OPEHHUS.

XUMHSLT M 310pOBbE YEJIOBEKA: IpaBUJia HMCIOJb30BaHUS JIEKAPCTBEHHBIX IPENaparTos,
npaBuiia 6€30MacHOTO UCIOIb30BaHUs MPENnapaToB OLITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HH.

Meascnpeomemnoie ceasu.

Peanu3zanust MeXIpeIMETHBIX CBSI3ed NPU U3y4EeHUU OOIIed M HEOpPraHM4ecKOoW XMMHUU B
11 kmacce ocyuiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSATHH, Tak
Y TIOHATUH, SIBJISIFOIIMXCS CUCTEMHBIMHU ISl OTAENIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKIIA.

OO01ue ecTecTBEHHO-HAayUHbIE MOHATHS: HAYYHbIN (PaKT, TUIOTE3a, 3aKOH, TEOpHUs, aHAU3,
CHHTE3, KiacCU(UKaAIMs, TEepUOJUYHOCTh, HAOIIOJCHUE, OKCIEPUMEHT, MOJAEIHPOBAHUE,
U3MEPEHHUE, ABIICHUE.

dusuka: Marepus, JHEPrus, Macca, aroM, 3JEKTPOH, IPOTOH, HEUTPOH, WOH, H30TOI,
pPalMOaKTUBHOCTb, MOJIEKYJIa, DHEPreTHMYECKHI ypOBEHb, BEILECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BEIleCTBa, PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTema, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpacdus: MuHepasbl, TOpHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLIIUBO, PECYPCHI.
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TexHomorus: XuMudecKkas IMPOMBINIJICHHOCTh, METAJIITYPrus, MMPOU3BOACTBO CTPOUTCIBHBIX

MaTepHaJIOB,

CEJILCKOX03AMCTBEHHOE

IMPOU3BOACTBO, numicBasa MPOMBIIIJICHHOCTD,

q)apMaI_IeBTI/IquKaSI MNPOMBIIIJICHHOCTD, ITPOU3BOACTBO KOCMCTUYCCKUX NPCIIapaToB, MIPOU3BOACTBO

KOHCTPYKIIMOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA ITPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.

B nponoecce HU3YyUYCHUsSI JUCHHITIIMHBI

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI
«0/.02.07 XUMMUA»

y oOyvaronuxcs (GopMupyroTcs olmme u

npodeccuoHaIbHbIe KOMIETEHIINH B cOOTBeTCTBUH ¢ TpeboBanusmMu @I'OC COO k pe3ynbratam

OCBOCHHS 00pa30BaTENbHON MPOTrPaMMBI CPEAHETO MPO(PECCHOHATBHOTO 00pa3oBaHus B 00JIacTu

HCKYCCTB, MHTETPUPOBAHHOM ¢ 00pa30BaTeIbHBIMU IIPOrPaMMaMU OCHOBHOT'O OOIIIETO U CPEIHETO

o01miero oOpa3oBaHus, B TOM YHCIIE:

[udp KoMnerenmus NHauKaTOpHI J0CTHKEHNST KOMIIETEH MU
OK 7 | ConelicTBoBaTh COXPAHECHUIO | 3HAMDb:
OKpY>Karomiei cpenbl, | ® NpaBUIa  SKOIOTMYECKOW  O€30IacHOCTH  IpH
pecypcocOepereHuIo, BEJICHUH MPO(ECCUOHATBHON JIeITeTbHOCTH;
MPUMEHSATD 3HAHUSA 00 | ® BiusHME  NMPOPECCHOHANBHBIX  PCIICHWA  Ha
W3MECHCHUU KJIMMaTa, OKPY’KAaIOIlYI0 Cpely U MpejiaraeT BapHaHTbI
MPUHIIUIIBI OCpEKITUBOTO CHUKEHUS HATPY3KH,
IPOU3BOJCTBA, 3((EKTUBHO | ® aIrOPUTM IeNcTBU npu BO3HUKHOBCHHUU
JIEHiCTBOBATh B SKOJIOTUYECKUX WHIUJICHTOB WJIM 4YpPE3BbIUaMHBIX

QPCSBLIqaﬁHBIX CUTYyalluiaXxX

CUTYallMi U MOKET €r0 Pealn30BaTh,;

ymems:,

® OCYHIECTBJIATH NPO(ECCHOHATBHYIO JESTENbHOCTD C
coOMoAeHNEM IIPUHLUIIOB OepexIINBOro
MIPOU3BO/ICTBA,

® ONTUMH3UPOBATH PENETUIIMOHHBINA MPOLECC C TOUKU
3peHus pecypcocOepexeHus,

® IPUMEHSATH B paboTe 6a30Bble 3HAHUS 00 U3MEHEHU U
KJIIMATa U dKOJIOTHYECKUX TPEHAAX;

enaoemsy:

® HOPMaMH 3KOJIOIMYECKON 0€30IaCHOCTH

3.1. JIM4HOCTHBIE Pe3yabTaThl
HayuHo-meTonuueckoil OCHOBOHM Isi pa3paOOTKM IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHUS
IPOTPaMMBbI SBIISIETCS CUCTEMHO-/IESITEIbHOCTHBIH MOIXO/.

B coorBercTBUHM C CUCTEMHO-ACATCIBHOCTHBIM IMOAXOJA0OM B CTPYKTYpPE JIMYHOCTHBIX

PE3YIbTAaTOB OCBOCHUS IPEAMETA «XHUMMUS» BBIJICICHBI CJICOAYIOIIUE COCTABIAIOIIUC!

- OCO3HaHUE OOYYAIOITUMHUCS POCCHUUCKOW TPaKIAHCKOM HMICHTHUYHOCTH - TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEIEIICHHUIO;

- HAJIMYHUEC MOTHBaAIlMU K O6y‘{CHI/IIO;

- OCJICHAIIPABJICHHOC PA3BUTUC BHYTPCHHHUX Y66)K,HCHHﬁ JJMYHOCTH Ha OCHOBEC KIIFOYCBBIX
LICHHOCTEH U HCTOPUUCCKHUX TpaIII/II_II/Iﬁ 0asoBoit HAayKU XUMHU;
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- TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroUIMXcs PYKOBOACTBOBATHCA B CBOEH JEATENLHOCTU
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMH, TIPUCYIIUMH  [EJIOCTHOM CHCTEME XUMHYECKOTO
o0pa3zoBaHus;

- HAJIMYME TPABOCO3HAHUS JKOJIIOTUYECKOW KYIbTYPhl M CIIOCOOHOCTH CTaBUTHh ILETH U
CTPOUTH JKU3HCHHBIC TIAHBI.

JIn4HOCTHBIE PE3yIbTaThl OCBOCHHUS NMpeAMETa « XUMUS» TIOCTUTAIOTCS B €IMHCTBE yueOHOU
U BOCIHTATEIbHOU JEATENLHOCTH B COOTBETCTBHHM C T'YMAaHUCTUYECKUMH, COLUOKYIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH W HJI€AlaMUd POCCHICKOT0 Tpa)KIaHCKOro OOIIecTBa,
OPUHATHIMU B OOIIECTBE HOPMAaMHU M TpaBUJIAMH MOBEACHHUSA, CIOCOOCTBYIOIIMMH Ipolieccam
CaMONO3HAHHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMUHOCTH O0YUAIOIINXCS.

JIMYHOCTHBIE PE3YNbTAThl OCBOCHHS MpeAMeTa «XHMHs» OTPaXarT cHOpMHUPOBAHHOCTH
OTIBITa TIO3HABATEILHOM U IPAKTHYECKOH JCATEILHOCTH 00YUYAIONINXCS 110 peaTn3alii MPUHSATHIX B
00111eCTBE IEHHOCTEW, B TOM YHCJIC B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

- OCO3HaHUS O0YYAIOIIMMHKCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOMOPSIIKY;

- IPEJCTAaBJICHUS O COLHUAIbHBIX HOPMAaxX M MpaBUIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUICKTHUBE;

- TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACSATEIBHOCTU MPHU CO3JAAHUH YUEOHBIX MPOEKTOB,
pelIeHnH y9eOHBIX M IMO3HABATEIIBHBIX 32124, BRITOJHEHUN XUMUICCKUX IKCIIEPHUMEHTOB;

- CIIOCOOHOCTH TOHMMATh M IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTHKY ¥ apTyMEHTHI IPYTHX
[IPU aHAJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEeIbHOCTH;

2) IATPUOTHUYECKOT0 BOCTIMTAHMS .

- IIEHHOCTHOTO OTHOILIEHUS K HCTOPHUYECKOMY M HAYYHOMY HACIEAHIO0 OTEYECTBEHHOU
XUMUH;

- YBKEHHUSI K MPOIIeCCy TBOPYECTBA B OOIACTH TEOPUM U TMPAKTUYECKOTO MPUMEHEHUs
XUMHUH, OCO3HAaHUS TOTO, YTO JIOCTMDKCHUS HAYKH €CTh pPe3yibTaT JUTUTEIBHBIX HaOIOICHHH,
KPOTIOTJIMBBIX IKCIIEPUMEHTAILHBIX TOMCKOB, TOCTOSTHHOTO TPY/a YYEHBIX U TPAKTHKOB,;

- MHTEpeca © T[O3HABaTeJIbHBIX MOTHBOB B TIOJIYYEHHHW U TIOCIEAYIOIIEM aHaJIHN3e
UH(OPMAIIUHN O MEPEIOBBIX JIOCTHKCHUSX COBPEMEHHOW OTEYECTBCHHON XHMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

-~ CIIOCOOHOCTH OIEHUBATh CUTYAI[MH, CBSI3aHHBIC C XUMUYECKUMU SIBICHUSIMH, U TPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- TOTOBHOCTH OIICHMBaTh CBOE IMOBEJIEHUE M TOCTYNKH CBOMX TOBApHUIICH C TO3WUIUN
HPABCTBCHHBIX U ITPABOBBIX HOPM M OCO3HAHHWE TIOCIICICTBUN ITHX MOCTYITKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

- TIOHUMaHUs TEHHOCTEW 30pOBOTO M 0O€30macHOrO o00pasza KU3HH, HEOOXOJIMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUSI K COOCTBEHHOMY (DPM3HUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

- coOMIOIeHNs TIpaBWJI 0€30MacHOro OOpalieHus ¢ BEIIeCTBaMH B OBITY, TOBCETHEBHOM
JKU3HU U B TPYIOBOU NI TEIHHOCTH;

- IOHMMaHUsl [EHHOCTU TPaBWJI WHIUBUAYATHHOTO M KOJUIGKTHBHOTO O€30MacHOro
MOBEJICHHUS B CUTYAIUSAX, YTPOXKAIONIUX 3I0POBBIO U KU3HU JIFOJICH;

- OCO3HAHUS TOCIICJICTBUM M HENPUATHS BPETHBIX MPHUBBIYCK (YIMOTPEOJICHHS aKOTOJI,
HapKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BocniuTaHus:
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- KOMMYHUKATHBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATEIbCKOW JCATEIHHOCTH,
00I11IECTBEHHO IOJIE3HOM, TBOPUECKOM U IPYTUX BUIAX JI€ATEIbHOCTH;

- YCTAaHOBKM Ha AaKTUBHOE YYacTHE B pPEHICHUU MPAKTHYECKUX 3a7ad COLMAIbHOU
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

- MHTEepeca K MPAKTUYECKOMY H3YYCHHIO Mpo(deccuil pa3iuyHOro poja, B TOM YHUCIE HA
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

- YBAXKEHUS K TPYAY, JIOASAM TPyAa U pe3yibTaTaM TPYJA0BOH JEATEIIbHOCTH;

- TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIMBUIYAIBHOU TPACKTOPUHU 00pa3oBaHus, Oyaymen
npodeccuu M peanu3and COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPeOHOCTEH 00111ecTBa;

6) 3K0J10rMYEeCKOr0 BOCIIUTAHUS:

-~ KOJIOTUYECKH IIeJIECO00PA3HOT0 OTHOIICHUS K MPHUPOJIC, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

- IOHUMAaHUs TI00aJTLHOTO XapakTepa AKOJOTHYECKHUX MPOOJIEM, BIMSHUS SKOHOMUYECKHUX
MPOIECCOB Ha COCTOSIHUE TTPUPOJTHOMN U COLIMATBHOM CPe/ibl;

- OCO3HAHUS HEOOXOAMMOCTH HMCIIOJIb30BAHMS JOCTHKEHUH XMUMHUH JUI PEIICHUS BOIIPOCOB
PalMOHAIBHOTO MPUPO/IOTIOIB30BAHUS;

- QKTUBHOTO HEMPUSITHS JCUCTBUM, MPUHOCAIIUX BPEIl OKPYKAIOIIEH MPUPOIHON cpene,
YMEHHUsSI TMPOTHO3UPOBATH HEOIArONMPHUATHBIC SKOJOTUYECKHUE TMOCIECACTBUS MPEANPUHUMAECMBIX
JIEMCTBUN U NPEJOTBPAILATD UX;

- HAJIMYMST PA3BUTOTO SKOJOTMYECKOTO MBIIIJICHUS, SKOJOTUYECKON KYJIbTYphI, OIbITa
JIeATEIbHOCTH  SKOJIOTUUECKOW  HANpaBJICHHOCTH, YMEHUS  pPYKOBOJCTBOBATHCS HUMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOM U COLMAIBHON MPAKTHUKE, CIOCOOHOCTH U yMEHHUs aKTUBHO
MIPOTHBOCTOSATH UJICOJIOTHH XeMO(DOoOHuH;

7) HEeHHOCTH HAYYHOI'0 MIO3HAHUS:

- cOPMUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTHUKH;

- TOHUMaHUs CHeuuPUKA XUMUU KaK HAyKH, OCO3HaHHS €€ posiu B (POPMUPOBAHUU
palMOHAIBFHOTO HAYYHOTO MBIIUICHUS], CO3JaHUU IIEJIOCTHOTO MPEJCTaBICHUSI 00 OKpYKaroIem
MHUpE KaK O €IMHCTBE MPUPOJIBI U YEJIOBEKA, B TIO3HAHUHU MIPUPOIHBIX 3aKOHOMEPHOCTEHN U PEIICHUN
mpo0ieM COXpaHEeHUs IPUPOJTHOTO PABHOBECHS;

- yOXIEHHOCTH B 0OCOOOM 3HAYMMOCTHM XUMHUHM JUIS COBPEMEHHOW ITMBHIIM3AIUU: B €€
TYMaHHUCTUYECKOW HAMpaBICHHOCTH M BaXHOW POJNM B CO3JaHUU HOBOM 0a3bl MaTepuaabHOU
KYJIbTYpBI, PEIIEHUU TI00aNbHBIX MPOOJeM YCTOWYMBOTO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOM,
HSHEPTreTUUYECKOM, MUIIEBON M IKOJIOTHIYECKON O€30MaCHOCTH, B Pa3BUTHU MEIUIIUHBI, 00€CTICUCHUN
YCJIOBHM YCIIENITHOTO TPYJa M KOJIOTHYECKH KOM(MDOPTHOM KU3HHU KAXKAOTO YjeHa OOIECTRa;

- €CTECTBEHHO-HAyYHONW T'PAMOTHOCTH: TIOHUMAHHSI CYIIHOCTH METOJOB TO3HAHUA,
HCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaxX, CIOCOOHOCTH HCIIOJIh30BATh IOJydaeMble 3HAHUS JJIS
aHaM3a U OOBSICHEHHUS SIBIICHUN OKPYKAIOIIETO MUPA U IPOUCXOISIINX B HEM U3MEHEHUH, YMEHUS
nenath 000CHOBAaHHBIE 3aKIIOYEHHS] HA OCHOBE HAYYHBIX (JAKTOB M MMEIOIIUXCS TAHHBIX C LIETBI0
MOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

-~ CIIOCOOHOCTH CaMOCTOSITENIbHO MCIONb30BAaTh XUMUYECKHE 3HAHUS JUIsl PEeIIeHUs MpodiIemM
B PEATHHBIX KU3HEHHBIX CUTYaIIHSX;

- MHTEpeca K MMO3HAHUIO M UCCIICIOBATEIHCKOM JACSITEIPHOCTH,

-~ TOTOBHOCTH M CIIOCOOHOCTH K HEIMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpA3OBAaHHIO, K
AKTHBHOMY TTOJTYYEHUIO HOBBIX 3HAHUH TTO XUMHH B COOTBETCTBUHU C KU3HCHHBIMU IMOTPEOHOCTSIMH,
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- MHTEpeca K 0COOEHHOCTSM Tpy/a B Pa3IHIHBIX cepax MpoPecCHOHATBHON NS TEIHHOCTH.

3.2. MeTanpeaMeTHbIe Pe3yJIbTaThl

MertarnpeaMeTHbIe Pe3yIbTaThl OCBOCHHUS YUEeOHOTO MpenMeTa «XUMUs» BKIIIOYAIOT:

- 3HaUMMBbIEe IS (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOUIMXCS MEXKIUCIUILTHHAPHBIE
(MexmpeaMeTHbIE) OOlIeHaYYHbIE MTOHITHS, OTPAKAIOUINE [EJTOCTHOCTh HAYYHOH KapTUHBI MHPA U
creuu(rKy METOJIOB IO3HAHMs, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIECTBO,
SHEprus, sIBIEHUE, IPOLIECC, CUCTEMA, HayUHbIN (PAKT, IPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTue);

- YHUBEpCaJIbHble ~ y4yeOHble  JAeWCTBUS  (IIO3HABaTENbHBIE, KOMMYHHKaTHBHBIE,
peryJsTHBHEIE), obecneunBarolie GopMUpoBaHUe QYHKIIMOHATBHON IPaMOTHOCTH U COLMATIbHON
KOMIIETEHIIH 00y4aromuxcs;

- CIIOCOOHOCTh ~ OOYYaloIUXCS  WCIHOJB30BATh  OCBOCHHBIE  MEXKIMCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJIbHbIE yueOHbIE IeHCTBUS B IO3HABATEIIbLHONM U COL[MATIbHOM
IPaKTHKE.

MeramnpeamMeTHble  pe3yibTaThl OTPaXKalOT OBJAJEHUE YHHUBEPCAJIbHBIMU  Y4eOHBIMHU
[I03HABATEIbHBIMHU, KOMMYHUKATUBHBIMU U PErYJIATUBHBIMU JEHCTBUSIMU.

OsgJaieHne YHUBEPCAIBLHBIMHM YYeOHBIMH MO3HABATEIbHBIMHU 1€CTBUSIMM:

1) 6a30Bble JIOTHYeCKHE e CTBUS:

- CaMOCTOSITETILHO  (hOpMyNTUpOBaTh M aAKTyaJM3UpOBaTh TMPOOJIEMy, BCECTOPOHHE €&
paccMmaTpuBarth;

- OIpENeNATh LENu JAEATeNbHOCTH, 3ajaBas MapaMeTpbl M KPUTEPUM MX JOCTHIKEHMS,
COOTHOCHTD PE3YJIbTaThl AE€ATEIbHOCTHU C IOCTABICHHBIMU LEJISIMU;

- MCIIOJIb30BaTh IIPU OCBOCHMM 3HAHMHM NPUEMBI JIOTMYECKOTO MBIIUIEHUS — BBLIENATH
XapakTepHble TpHU3HAKKM TOHATMM M  yCTaHaBIMBATh WX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME MOHATHUS JJIs1 OOBSICHEHHSI OT/IENIbHBIX (PaKTOB U SIBICHUI;

- BBIOMpATh OCHOBAHUSI M KPUTEPHUH JIIS KITACCH(UKAIIMY BEIIECTB M XUMUYECKHUX PEaKITuii;

- YCTaHaBIMBATh MPUYNHHO-CJICICTBEHHBIE CBS3H MEX/Ty U3y4aeMbIMU SIBIICHUSIMH,

~ CTPOUTH JIOTHYECKHE PACCYKIEHUS (MHIYKTUBHEIC, IETYKTUBHBIEC, IO aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH W TIPOTUBOPEYHS B PACCMATPHBAEMBIX SBJICHUSX, (OPMYIHPOBATH BBIBOJABI U
3aKJIIOYECHHUS;

- IPUMEHATh B Mpoliecce MO3HAHMS, UCIOIb3yeMble B XMMHU CHMBOJIMYECKHUE (3HAKOBBIE)
MOJIeNd, MPeoOpa3oBbIBaTh MOJIENIBHBIE MPEICTABICHUS — XMMUYECKUN 3HAK (CMMBOJ) 3JE€MEHTAa,
XUMHYecKast popMyIia, ypaBHEHHE XUMUUECKOM peakIuy — IIPU PEeLIeHUH YUeOHbIX T03HaBaTEIbHBIX
U TPAaKTUYECKUX 3ajad, NPUMEHITh Ha3BaHHBIE MOJICIBHBIC TIPEICTABICHUS Ui BBISBICHUS
XapaKTEPHBIX MPU3HAKOB N3YUaeMbIX BEIIECTB M XUMHUECKUX PEaKIINH.

2) 6a30BbIe HCCJIeN0BATEIbCKHE e CTBHS:

- BJIaZICTh OCHOBAMH METOJOB HAYYHOTO ITO3HAHMSI BEIIECTB M XUMHUECKUX PEAKIINH;

- popMynupoBaTh I M 3a/Ja4d  UCCIICAOBAHUS, MHCIOIb30BaTh IOCTABJICHHBIE U
CaMOCTOSITENIEHO CPOPMYJIMPOBAHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI JJIs
(bopMHpOBaHHUS TUIIOTE3BI 110 MTPOBEPKE NMPABHIBHOCTH BBICKA3bIBAEMBIX CY)KICHMIA;

- BJIQZIETh HABBIKAMHM CAMOCTOSITENIbHOIO IUIAHUPOBAHUS W TPOBEJCHUS YYEHHUECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHs HaONIOAATh 3a XOJOM IIpOIlecca, CaMOCTOSITEIIbHO
IIPOTHO3UPOBATh €ro pe3yiabTaT, (OpMynIHpoBaThb O0O0OOIIEHHWS U BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEAOBAHUS, COCTaBISATh OOOCHOBAaHHBIM OTUET O MPOAETIaHHOU
pabore;
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- IpuoOpeTaTh OMBIT YYEHUUYECKOW HCCIEAOBATEIbCKOM H TMPOEKTHON ACSITEIBHOCTH,
MPOSIBIISATE  CIIOCOOHOCTH M TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METOJOB PEIICHUs
MPAKTUYECKHX 33724, IPUMEHEHUIO PA3IMYHBIX METO/IOB MTO3HAHUS.

3) pa6ora ¢ nngopmanmeii:

- OPUEHTHPOBATHCS B PANIMYHBIX HUCTOYHMKAX HHPoOpMamu (HAy4YHO-TIOMYJISIpHAs
JUTepaTypa XMMHYECKOTO  COJIEpXKaHMs, CIpPaBOYHBIE IocoOms, pecypchl MHTepHera),
aHAJTM3UPOBATh MH(POPMAIIMIO PA3IMYHBIX BUIOB M (DOPM MpE/ICTaBICHUS, KPUTHUECKU OICHUBATh
e€ TI0OCTOBEPHOCTh M HEMPOTUBOPECYHBOCTD;

- popMyNIMpOBaTH 3ampPOChl M TPUMEHSTH Pa3IMYHbIC METOIbI IPH IOHCKE H OTOOpe
uH(pOpMaIINK, HEOOXOUMOH JIJIsl BBITOJIHCHUS YUCOHBIX 3a/1a4 ONPEACIEHHOTO THTIA;

- IpUOOpETaTh OIBIT HMCIOJIB30BAHMS HHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH H
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

- CAMOCTOSITETILHO BBIOMpaTh ONTUMAIBHYIO (OpMY TpEICTaBICHHUS UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

- WCTIOJIb30BaTh HAYUYHBIA S3bIK B KayeCTBE CPEIACTBA IpH paboTe ¢ XHUMHYECKON
UHpOpMaIKEH: IPUMEHATh MEXKIPEAMETHbBIC ((PU3NUECKUE U MATEMAaTHYECKUE) 3HAKA W CUMBOJIBI,
dbopmy1ibl, a0OpeBUATYpBI, HOMEHKIATYPY;

- CTIOJIB30BaTh M MPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYCCKUE CPEICTBA HATIISTHOCTH.

OBiajeHne YHMBEPCAJILHBIMH KOMMYHHUKATHBHBIMH 1€HCTBUSIMU:

- 3a7]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOM TEMBI B XOJIE JHAJIOTa W/WIH JTUCKYCCHH,
BBICKA3bIBaTh HJCH, (OPMYJIHPOBATH CBOM  MPEIJIOKEHUS OTHOCHUTEIBHO  BBITOJHECHUS
NPEIOKEHHOM 3a/1a4H;

-~ BBICTYIIAaTh C MPE3CHTAIMCH pe3yJIbTaTOB IO3HABATEILHOW JEATEIILHOCTH, MOJYYCHHBIX
CaMOCTOSITEIILHO UM COBMECTHO CO CBEPCTHUKAMU TIPU BBIMOJIHEHUH XUMHUYECKOT'O IKCIICPUMEHTA,
MPAKTHYEeCKONH paboThl MO HCCIEJOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3aliil y4eOHOTo
npoekTa W (OPMyIHUPOBAaTh BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHBIX HCCIEIOBAHUN MyTEM
COTJIACOBAHUS MO3UIIMI B XOJI€ OOCYK/IEHUSI 1 0OMEHA MHEHUSIMH.

OByajieHne YHMBEPCAJIBLHBIMH PeryJsiTUBHBIMU 1€l CTBUAMM:

- CAMOCTOSITEIILHO TUIAHUPOBAThH M OCYIIECTBIISTH CBOIO IMO3HABATEIBHYIO JIEATEIHHOCTD,
ompezenss €€ Melu W 3aJa4d, KOHTPOJHMPOBATH W IO Mepe HEOOXOJUMOCTH KOPPEKTUPOBATH
npeyiaraeMblii alrOpUTM ACHCTBUI TpU BBINOJHEHWH YYE€OHBIX M HCCIEIOBATENbCKUX 3ajad,
BbIOUpaTh Hanbonee 3(PPeKTUBHBINA COCOO WX pelIeHUs C YYETOM TMOTYYeHHsS] HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEAKIIUX;

~ OCYILIECTBIISATH CAMOKOHTPOIIb CBOEH JIEATEIHHOCTH Ha OCHOBE CaMOaHaIN3a U CAMOOIICHKH.

3.3. IlpeameTHbIe pe3yabTAThI

[IpeameTHBIEe pe3yabTaThl OCBOEHUS Kypca «Opranudeckasi XUMHUsD> OTPAKAOT:

- ¢(hOPMHUPOBAHHOCTD MPEICTABIICHUN O XUMHUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAYIYHOU
KapTUHBl MHUpA, POJIM XMMUU B TIO3HAHWUU SIBJICHHHM MPHPOABI, B (HOPMUPOBAHUHM MBINUICHUS WU
KYJIbTYpbl JTUYHOCTH, €€ (YHKIHOHATHHOW TpPaMOTHOCTH, HEOOXOAUMON [UIsl  pEIIeHUs
NPaKTUYECKUX 337a4 M DSKOJIOTMYECKH OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3/0POBBIO U
MIPUPOJHOM Cpelie;

- BIAQJICHUE CHCTEMOM XHMMHMYECKUX 3HAHUM, KOTOpPas BKJIKOYAET: OCHOBONOJIArarolue
MOHATUS (XUMHUYECKHH 3JIEMEHT, aToM, 3JEKTPOHHas 000J04YKa aToMa, MOJIEKYJa, BaJIEHTHOCTb,
AIIEKTPOOTPHUILIATEILHOCTh, XMMHMYECKass CBs3b, CTpyKTypHas ¢Gopmyna (pa3BépHyTas u
COKpaléHHast), MOJIb, MOJISIpHAsi Macca, MOJISIPHBINA 00BEM, YIJIEpOIHBIN CKeleT, GyHKIIMOHATbHAs

16



rpyImna, paaukal, U30MepHUs, H30MEPbI, TOMOJIOTMYECKHH Psijl, TOMOJIOTH, YIJII€BOJOPOIBL, KUCIOPOJ
U a30TcojepkKalllue COETUHEHMS, MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS ); TEOPUHU U 3aKOHBI (TEOpHUsl CTPOEHUs opraHndeckux Bemects A. M. byrneposa, 3akoH
COXpaHEHHUsI MacChl BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMHH; MUPOBO33PEHUYECKUE
3HaHUS, JIEKALIME B OCHOBE IOHMMAHHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX SIBJICHH,
(akTOJIOrMUECKUEe CBEACHUS O CBOMCTBAaX, COCTaBE, MOJy4EHHMM U O€30I1aCHOM HCIIOJIb30BaHUU
BOXHEHIINX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOH IeATEIbHOCTH YeNIOBEKa;

- c(pOpMHUPOBAHHOCTh YMEHHUH BBISABIIATH XapaKTepHbIE MPU3HAKU MOHATHUH, yCTaHABINBATh
UX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIINE IOHATHUS IIPU ONMCAHUU COCTABA, CTPOCHHS U
MPEBPALLCHUI OPraHUYECKUX COCAUHECHUM;

- c(pOpMHUPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XMMUYECKYI0 CHMBOJIUKY JUIS COCTaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOH, COKpaIEHHOM) (HOpMyT OPraHMYECKUX BEILIECTB U
YPaBHEHUH XMMHYECKUX PEAKLUI, W3rOTABIMBATH MOJEIN MOJIEKYJ OPraHUYECKHUX BEILECTB IS
WUTIOCTPALMM UX XUMUYECKOIO U IPOCTPAHCTBEHHOI'O CTPOCHHS;

- c(pOpMHUPOBAHHOCTh YMEHMH yCTaHABIUBATh MPUHAIJICKHOCTh N3YUYEHHBIX OPraHUYECKUX
BEILIECTB [0 UX COCTaBY U CTPOSHUIO K OIpeAeIEHHOMY KiIacCy/TpyIe COeAMHEHUH (YTIeBoJ0POIbl,
KHUCJIOPOA M a30TCOJEpIKalllie COEIUHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJUHEHHs), /JaBaTh UM
Ha3BaHUs 1O cucrematnueckoir Homenkiatype (IUPAC), a Ttakke NpHUBOAWTH TpPUBHAIBHBIC
Ha3BaHUS OTJEJIbHBIX OPraHUYECKUX BEUIECTB (3TWUJIEH, IPOIWIEH, alleTUJIEH, 3TUJIEHIJIUKOJIb,
rmnepul, (eHon, ¢GopManbAeTHa, aueTaubAeTHA, MypaBbUHAs KHCJIOTAa, YKCYCHas KHCIOTA,
OJICMHOBAS KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TIII0K03a, PpyKTO3a, Kpaxmal, HEeJITI0I03a, TIIAIUH);

- c(pOPMHUPOBAHHOCTh YMEHHUS OMNPEAENATh BUAbI XMMHUYECKOH CBA3M B OPraHUYECKHUX
COEMHEHUX (OJJMHAPHbIE U KPaTHBIE);

- c(pOpMHUPOBAHHOCTh YMEHHUS NPUMEHATH IOJIOKEHUSI TEOPUM CTPOEHUS OPraHUYECKHUX
BemecTB A. M. BytiepoBa ans 0oObsICHEHUs! 3aBUCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

- cOPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTPOEHUE, (QU3NYECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENEH PA3IUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB
(MeTaH, TaH, STUJIEH, MPOMNWICH, alleTUIeH, OyTranuen-1,3, metunOyraauen-1,3, 6eH3071, METaHO,
ATaHOJ, 3TUJICHIVIMKOJb, TIUUEPUH, (DEHOJI, aleTalbIerul, MypaBbUHas U YKCYCHAas KHUCIIOTHI,
IJII0K033a, KpaxMaJ, LeJI0JI03a, aMUHOYKCYCHAsl KMCJI0Ta), MIUTIOCTPUPOBATh T'€HETUYECKYIO CBSI3b
MEXIY HUMH YPAaBHEHMSMH COOTBETCTBYIOIIMX XHUMHUYECKHMX PEAKIHUN C HCIOIB30BAHUEM
CTPYKTYPHBIX (OPMYII;

- c(pOpMHUPOBAHHOCTh YMEHHS XapaKT€pPU30BaTh HMCTOUYHUKU YIIIEBOJOPOJIHOTO CHIPhS
(HeTb, MPUPOIHBIH r'a3, yroib), CHOCOObI X MEPepadOTKH U MPAKTHIECKOE TPUMEHEHHE TPOTYKTOB
nepepadoTKy;

- cOPMUPOBAHHOCTh YMEHUU TPOBOJIUTH BBIYMCIEHUS IO XHUMHUYECKUM YPaBHEHHSIM
(Macchl, 00bEMA, KOTMYECTBA UCXOAHOIO BEIIECTBA MWIIM MPOIYKTa PEaKUu MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB WU MPOJYKTOB PEAKIIH);

- c(popMHUPOBAHHOCTh YMEHUH BIIQJIETh CUCTEMOM 3HaHUI 00 OCHOBHBIX METO/aX HAyYHOI'O
MO3HAHUS, UCIIOJIb3YEMbIX B XMMHHU MIPU N3YUYEHHUH BELECTB U XMMHUYECKHX SBJICHUN (HaOst0AeHHE,
U3MEpEeHHUe, HKCIEPUMEHT, MOJICIMPOBAHNUE), HCIIOJIBb30BaTh CUCTEMHbIE XUMUYECKHUE 3HAHUS IS
NPUHATHSL PELIEHU B KOHKPETHBIX >KM3HEHHBIX CUTYallUsX, CBA3AHHBIX C BEIIECTBAMU M UX
MPUMEHEHUEM;
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- ¢(hOpMHUPOBAHHOCTh YMEHHUHN COOJIOIATh TpaBUia MOJIH30BAHUSI XUMUUYECKONW TOCYIOU U
7a00paTOpHBIM O00OPYJOBAHUEM, a TAaK)Ke MpaBHJia OOpaIEHHs C BEIIECTBAMH B COOTBETCTBUU C
HHCTPYKIUAMU 11O BBIIIOJIHCHUIO Ha60paTOpHBIX XUMHNYCCKUX OIIBITOB,

- C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ IIaHUPOBAThb MW BBIIOJIHATH XUMHUYECKHUU OKCIICPUMCHT
(mpeBpallleHus OPraHUYECKUX BELIECTB MPU HAarpeBaHHM, IOJyYEHUE STUJIEHA U H3YyYEHUE €ro
CBOICTB, KQUeCTBEHHBIC PEAKIIMU OPraHUYECKUX BEILECTB, J€HATypalusi OKOB MPU HArPEBaHUH,
[[BETHBIEC PeaKIMi OEJIKOB) B COOTBETCTBUHU C MPAaBUIIAMU TEXHUKU O€30MMACHOCTH MPHU OOpaLICHUH C
BelleCTBAMH U J1AOOPATOPHBIM 00OPYJOBaHHMEM, TMPEACTABIATh PE3yNbTaThl XHUMHYECKOIO
JKCIIEpUMEHTa B (hopMe 3alluCu YpaBHEHHM COOTBETCTBYIOIIUX peakluid U pOpMyYIHpPOBATH BHIBOIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;

- c(OopMHUPOBAHHOCTh YMEHHMH KPUTUYECKH aHATU3UPOBATh XMUMHUYECKYI0 HH()OPMALHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoi nadopmanmu, UHTEpHET U IpYyTrux);

- c(OpMHUPOBAHHOCTh YMEHHMH COONIONATh MpaBHJa SKOJOTHYECKH Ie1eco00pa3HOro
MOBE/ICHHUS B OBITY U TPYAOBOH JEATEILHOCTH B LIEJISIX COXPAaHEHUS CBOETO 3/I0POBbS M OKPYKaroIen
MPUPOJIHOIN Cpelbl, OCO3HABAaTh OMACHOCTH BO3JCHCTBUS Ha KUBBIE OPraHU3MBI ONpPEAECIEHHBIX
OpraHMYECKUX BeIIeCcTB, MOHMMAas cMbicn mokasarens [IJIK, moscHsATh Ha mpumepax crocoObl
YMEHbILIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

- AJIA 06yqa}0m14xcs{ C OIrpaHUYCHHBIMU BO3MOXHOCTAMH 3JO0POBbsA: YMCHUC IMPUMCHATH
3HaHHS 00 OCHOBHBIX JOCTYIIHBIX METOJJaX MO3HAaHHA BEIIECTB U XUMHWYCCKUX SIBJICHUH.

~ U1 CTIETIBIX U CJTA0OBUSIIIUX OOYUYAIOMIMXCS: YMEHHE UCTIOIB30BATh PElbe(hHO-TOUCUHYIO
cucreMy o6o3Hauenuit JI. bpaiins mis 3anucu XuMudeckux Gopmyd.

IIpenMeTHble pe3ynbTaThl OCBOCHMsS Kypca «OOmas M HEOPraHu4YecKast XHUMH»
OTpaXkaroT:

- c(popMHUPOBAHHOCTH MPEICTABICHUN: O XUMHUECKOW COCTABIIAIONIECH €CTECTBEHHO-HAyYHOU
KapTUHBl MHpa, POJIM XUMHUHU B TO3HAHUU SIBJICHUN NPHUPOAbI, B (OPMUPOBAHUHM MBILUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIbHOM TIpPaMOTHOCTH, HEOOXOAMMON [UIsl  pelleHus
MPAKTUYECKUX 3aJa4 M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
MPUPOJHON Cpelie;

- BJIAJICHUE CHUCTEMOM XUMHUYECKHMX 3HAHUH, KOTOpPAs BKIIOYAET: OCHOBOIOJATAOLINE
HOHSTHUS (XMMHUYECKUN DIIEMEHT, aTOM, M30TOIl, S-, P-, - 2JIeKTpOHHBIE OpPOMTAIM ATOMOB, HOH,
MOJIEKYJIa, MOJb, MOJSIPHBIA 00bEM, BaJI€HTHOCTD, 3JEKTPOOTPULIATEIBHOCTD, CTENICHb OKHCICHHUS,
XUMHYecKasl CBs3b (KOBaJEHTHas, HWOHHAas, MeTajlIn4yeckas, BOAOPOJAHAs), KpHCTalIMuyecKas
pEIIETKA, TUITBI XUMUYECKUX PEAKIIUH, pACTBOP, MIEKTPOJIUTBL, HEANEKTPOJIUTHI, JIEKTPOIUTHUECKAS
JUCCOLIMAIUS, OKHUCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTb XHWMUYECKOW peakluu, XUMHUYECKOEe
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHUS FMEKTPOIUTUYECKON TMCCOLMALINN, TEPUOANYECKUN 3aKOH
. 1. Menneneena, 3aKOH COXpaHEHUsI MacChl BEILIECTB, 3aKOH COXPAHEHUS U IIPEBPAICHUS SHEPT U
IIPU XUMUYECKUX PEaKIMX ), 3aKOHOMEPHOCTH, CHMBOJIMYECKUMN SI3bIK XMMHUH, MUPOBO33pPEHUECKHE
3HaHMS, JIEKALIME B OCHOBE MOHMMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XUMHYECKHX SIBICHHH,
(akTOJIOrMUECKUEe CBEACHUS O CBOMCTBAaX, COCTaBE, MOJy4YeHHMH U O€30MacHOM HCIOJIb30BaHUH
BO)XHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUUECKOM JeSITETbHOCTH YETIOBEKa;

- c(popMHUPOBAHHOCTh YMEHHH BBISABIATH XapaKTepHbIe MPU3HAKU MOHATHH, yCTaHABIMBAThH
UX B3aMMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOUIME TOHATHSA IPU OMHMCAHWU HEOPTraHMYECKHUX
BEILIECTB U UX IPEBPALLECHU;

- cOPMUPOBAHHOCTh YMEHHH HCIIOJIb30BATh XMMHUYECKYI0 CHUMBOJIUKY JUJISI COCTaBJICHUS
(GopMyJ1 BeIleCTB U YpaBHEHUI XUMHUYECKHUX peakilnii, cucteMaTnyeckyro Homenkiarypy (IUPAC)
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U TPUBUAJIbHbIE HAa3BaHUS OTHEIbHBIX HEOPTaHUYECKUX BEILECTB (YrapHbI ras, yrjaeKUCIbId ras,
aMMHuak, rau€Hasi U3BECTh, Heral€Has U3BeCTb, IUThEBAS COJA, IUPUT U JPYTHE);

- c(opMHUPOBAHHOCTH YMEHUI ONPEEATh BAICHTHOCTh M CTENIEHb OKUCICHUS XUMUYECKIX
3JIEMEHTOB B COEIUHEHUSIX PA3JIMYHOIO COCTaBa, BUJ XMMHUYECKOW CBSI3M (KOBAJEHTHAsl, HOHHAs,
METAJIJINYECKas, BOJOPOJIHAsA) B COEAMHEHHUAX, THUI KPHUCTAUIMYECKOM PEIETKH KOHKPETHOTO
BEIleCTBA (AaTOMHAs, MOJEKYJspHas, HOHHAas, MeTaJuIM4yecKas), XapakTep Cpelsl B BOAHBIX
pacTBOpax HEOPraHMYECKUX COCIUHECHU;

- c(pOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAJICKHOCTh HEOPIaHUYECKUX BEILECTB
[0 UX COCTaBy K ONpene’IEHHOMY Kiaccy/Tpylie COeIUHEHUH (IpOCThle BEIECTBa — METaJIbl U
HEMETaJUIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE TUAPOKCHIBI, COJIH);

- cOpMHUPOBAaHHOCT, ~ YMEHHMHM  pAacKphIBaTh  CMBICI  TEPUOJUYECKOTO  3aKOHA
J. . MenneneeBa ¥ JIEMOHCTPUPOBATh €r0  CHCTEMATH3UPYIOIIYIO, OOBICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

- c(pOpMHUPOBAHHOCTh ~YMEHHUH  XapaKTepU30BaThb  3JEKTPOHHOE CTPOEHUE  aTOMOB
XUMHUYECKHX dieMeHTOB |—4 nepuonoB Ilepuoaudeckoli CHCTEMBl XUMHYECKHX 3JIEMEHTOB
JI. . MenzeneeBa, MCHONB3YsS MOHSTUS «S-, P-, O-3JEKTPOHHBIC OPOHMTAIN», «IHEPreTUYCCKHE
YPOBHM», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB XHUMHUYECKUX OJJIEMEHTOB U HX
coeuHEHUN 1o mnepuojgam u rpynnaMm llepuoanueckoil cucTeMbl XHMHUYECKUX 3JIEMEHTOB
. . MeHnneneena;

- cpopMHUPOBAaHHOCTH YMEHHH XapaKTEpPU30BaTh (OMHUCHIBATH) OOIINE XUMUIECKHE CBOHCTBA
HEOPraHMYECKUX BELIECTB Pa3IMYHbIX KJIACCOB, TOATBEPK/1aTh CYILIECTBOBAHUE T€HETUYECKOU CBSI3U
MEXy HEOPraHM4YE€CKMMH BEILECTBAMHU C IIOMOLIbI0 YPaBHEHUI COOTBETCTBYIOLUIMX XMMHUYECKHUX
pEaKI;

- c(pOpMHUPOBAHHOCTh YMEHHMsI KJIACCU(PULUPOBATh XUMHUECKUE PEAKLHHU IO Pa3IUYHbIM
NpU3HAaKaM (YMCITY M COCTaBYy pearupyroliux BELIECTB, TEINIOBOMY 3PQPEKTy peakiuu, U3MEHEHUIO
CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIIMHU, YUaCTHIO KaTaau3aTopa);

- c(OpMUPOBAHHOCTh YMEHHUM COCTABIATh YPABHEHUSI PEAKIUI Pa3IMUHbIX TUIIOB, MOJHbIE U
COKpaIEHHBIE YPaBHEHUS peakliii HOHHOTO OOMEHa, YYUThIBasl YCIOBUS, TPU KOTOPBIX ATH PEAKIIUU
UAYT J10 KOHIIA;

- cOPMUPOBAHHOCTh YMEHUN MPOBOJAUTH PEAKIMH, IOATBEPIKIAIONINE KAauyeCTBEHHBIN
COCTaB pA3IMYHBIX HEOPraHWYECKUX BEILECTB, pPACIO3HABATH OIBITHBIM IYyTEM HOHBI,
IIPUCYTCTBYIOLME B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX BEILECTB;

- c(pOpMHUPOBAHHOCTh YMEHUI PAaCKpBIBaTh CYIIHOCTb OKHCIHUTEIBbHO-BOCCTAHOBHUTEIBHBIX
peakuii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

- c(OPMUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON pEaKIHUU OT
pa3INyYHbIX (AKTOPOB; XapaKTep CMEIICHN XMMHUYECKOTO PAaBHOBECHS B 3aBUCMMOCTH OT BHEIIIHETO
BozaeiicTBus (nmpuHuumn Jle Illarense);

- c(OpMUPOBAHHOCTh YMEHUI XapaKTepHU30BaTh XMMUYECKHE TIPOLECCHI, JIEXKAIINE B OCHOBE
IOPOMBIIIJICHHOTO TOJIyY€HHUs] CEpHOM KHUCIOThI, aMMMaka, a Takke C()OpPMUPOBAHHOCTh
npecTaBieHui 00 OOIMX Hay4yHBIX MPUHIUIAX W 3KOJOTMYECKHX MpolsieMax XHMHUYECKOTOo
IIPOU3BO/ICTBA;

- c(pOpMHUPOBAHHOCTh YMEHHUI TNPOBOAMUTH BBIUUCIEHHUS C MCIOJb30BAHUEM MOHSATHUS
«MaccoBasi 10JIsl BELIECTBA B paCTBOPE», 00bEMHBIX OTHOILIEHHUH Ta30B MPU XUMHUYECKUX PEAKIUIX,
Macchl BellecTBa UM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce MM 00bEMY
OJIHOTO M3 YYacTBYIOLIUX B pEaKLMU BELIECTB, TEIUIOBOro 3¢ (deKTa peakliud Ha OCHOBE 3aKOHOB
COXpaHEHMsI MaCChl BELLIECTB, PEBPAILIEHUS U COXPAaHEHUS YHEPTHH;
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- ¢(hOpMHUPOBAHHOCTh YMEHHUHN COOJIOIATh TpaBUia MOJIH30BAHUSI XUMUUYECKONW TOCYIOU U
7a00paTOpHBIM O00OPYJOBAHUEM, a TAaK)Ke MpaBHJia OOpaIEHHs C BEIIECTBAMH B COOTBETCTBUU C
HHCTPYKIUAMU 11O BBIIIOJIHCHUIO Ha60paTOpHBIX XUMHNYCCKUX OIIbITOB,

- cOPMUPOBAHHOCTh YMEHUH IUTAHUPOBATH M BBITIOJNHATH XHUMHUYECKUN HSKCIICPUMEHT
(paznokeHue MepoKcuaa BOAOPOJa B MPUCYTCTBUU KaTaJIW3aToOpa, ONPEAEIECHUE CPEIbl pAaCTBOPOB
BEIIECTB C MOMOIIbIO YHUBEPCAIbHOI'O MHJIUKATOPA, BIMSHUE PA3IUYHBIX (AKTOPOB HA CKOPOCTh
XUMHYECKON peaKkuy, peakllui HIOHHOTO0 OOMEeHa, KaueCTBEHHBIE peakluu Ha cynbdar-, kKapOoHaTt-
U XJIOPHUJ-aHUOHBI, Ha KaTHOH AaMMOHHUSA, pEIICHHWE SKCIEPUMEHTAIBHBIX 3a/Jad [0 TeMam
«Mertamnei» u «HemeTanib») B COOTBETCTBUH C IPaBUJIAMU TEXHUKH O€30MIaCHOCTH P 00palleHuu
C BemiecTBaMH U J1a0OpaTOPHBIM OOOpPYIOBAaHUEM, MPEICTABISITh PE3YIbTATHl XHUMHYECKOTO
HKCIIEpUMEHTa B (popMe 3amucy ypaBHEHUH COOTBETCTBYIOIINX PEAKIMIA M (HOPMYTHUPOBATH BBIBOIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;

- c(OopMHUPOBAHHOCTh YMEHHMH KPUTUYECKH aHATU3UPOBATh XMUMHUYECKYI0 HH()OPMALHIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeICTBa MAaCCOBOM KOMMYHUKALUU, IHTepHET U IpYTux);

- cOPMUPOBAHHOCTh YMEHHUH COONIOAATh TMpaBHJIA JKOJIOTUYECKH IIEJIeCO00pa3HOro
MOBE/ICHHUS B OBITY U TPYAOBOH JEATEILHOCTH B LIEJISIX COXPAaHEHUS CBOETO 3/I0POBbS M OKPYKatoIIeh
MPUPOJHOI Cpelbl, OCO3HABaTh OMACHOCTh BO3JEHCTBUS Ha KUBHIE OPTaHU3MBI OMPEACTEHHBIX
BElIEeCTB, MOHMMAas cMbici nokaszatens [IJIK, moscHATe Ha mpumepax crocoObl YMEHBUIEHUS U
MIPEAOTBPAIIEHUS UX BPEIHOTO BO3JACHCTBUS HA OPTraHU3M YEJIOBEKA;

- AJIA 06yqa}0m14xcs{ C OrpaHHMYCHHBIMU BO3MOXKHOCTAMH 3O0POBbA. YMCHUC IPHUMCHATH
3HaHHS 00 OCHOBHBIX JOCTYIIHBIX METOJJaX MO3HAHHA BEIICCTB U XUMHUYCCKUX HBJIGHI/Ifl;

4. TEMATHUYECKOE INITAHUPOBAHHUE

KoumnuectBo yacos
%
s DJIeKTPOHHbIE
i~ 2
Ne HanmeHnoBaHue pa3iesioB u = % = = (uudpossbie)
n/n TeM IPOrpaMMbl g = § = o0pa3oBaTe/bHbIE
=] = =)
5 S = = o= =
ES a2 E2 98 pecypchl
=5 £E8 22 S
NS EE S & =2
8 S8 2 Sa
<o Xa Ea Oa
Oprannyeckass XuMus
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XMMHUH
[IpenMeT opraHMYeCcKON XMMUH.
1.1 Teopus cTpoeHHs] OPraHUYECKUX 3
coennHeHuit A. M. byrieposa
Uroro no pazaeny 3 0,5
Paznen 2. YraeBomopoabst
91 [TpenenbHbIE YTIEBOAOPOIBI — 5
" asKaHsbl
99 HenpenenbHble yriieBOgOpPOIbI: 6 1
' QJIKEHBI, aJIKa/INEHBI, ATKUHBI
2.3 Apomaruyeckue yriieBoJI0pO/Ibl 3
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24 IIpupoaHbIE HCTOUHUKHU 3 1
YTJIEBOJIOPOJOB M UX MepepadoTKa
Uroro mo pazneny 14 3
Paznen 3. Kucsiopoacoaep:xaniue oprannyecKue coeTuHeHust
3.1  Cnuptel. ®enon 3
3.9 Anpaerunnl. KapOOHOBBIE KUCTOTHI. 8 1
CrnoxHuble 3¢upbl
3.3 VYrieBomgsl 3 1
Hroro mo pazueny 14 3
Pasznen 4. A3oTconepxaiye opranHudecKkue coeIuHeHus
4.1 AwmwunHBl. AMUHOKHUCIOTHL. benku 4
Utoro no pazneny 4 1
Pa3zgea S. BbicokoMoJieKy/JIsIpHbIE COeIMHEHUSA
5.1  IImactmaccer. Kayuyku. Bomokna 2
Htoro no paznemny 2 0,5

Oo01masi ¥ HeopraHu4yecKasi XuMUs
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU

Crpoenue atomoB. [lepuoanueckuit

3aKOH 1 HepnonnquKaﬂ CHUCTCMa

11 3
XUMHYECKHX 3JIEMEHTOB
J1. 1. MenneneeBa
12 CtpoeHue BemiecTna. 4
MHoroo0pasue BelecTB
1.3 Xwumuyeckue peakuuu 6 1 1
Hroro no paszneny 13 4
Pa3nea 2. Heoprann4yeckasi xumust
2.1 Meramibt 6
2.2 Hewmerammsl 10 1 1
53 CBs13b HEOPTaHUYECKUX U 5
OpPTaHMYECKUX BEIIECTB
Wroro mo pazneny 18 5
Paznea 3. Xumus u xKu3Hb
3.1  Xumwus u Ku3Hb 4
Uroro no pazgeny 4 1
OO11ee KOIMYeCTBO YacOB MO pOrpaMme 72 4 5 18

21



n/n

5. IIOYPOYHOE IINTAHUPOBAHUE

Tema ypoka

KoanuyecTBo 4acosB

IIpakTuyeckue
adoThI

Bcero
KonTposbHbie
padoThI

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

BBomHBII  MHCTPYKTax. IIpenmer
OpraHUYEeCKON XUMHUHU, €€ BO3HUKHOBCHHUE,
pa3BUTHE U 3HAUYCHUE

[EEN

Teopus CTPOCHUS OpPraHUYeCcKuX
COEIMHEHU N A. M. Bytneposa, eé
OCHOBHBIC ITOJIOKCHU A

[IpencraBnenue o KJ1accupukanum
OopraHMyeckux BemiecTB. HomeHnkimatypa
(cucremaTtudeckas) u TPUBUATILHBIE
Ha3BaHUs OPraHUYECKHUX BEIIECTB

AJNKaHBI: COCTaB n CTpPOCHHC,
TOMOJIOTHYECKHUI pAaa

Mertan W 3TaH —  [pPOCTEUIIHE
MIPEICTABUTENHN AJIKaHOB: COCTaB,
XUMHYECKOe CTpoeHue, (Qusuveckue u
XUMHYECKHE CBOMCTBa (peakuuu
3aMeIleHUs] U TOPEHHUS), HAXOXKIACHHE B
MIPUPOJE, MOJYUCHUE U TPUMEHEHNE

AJNKeHBI: cocTaB U CTPOCHUC, CBOMCTBaA

OTujaeH M TpOoNueH — MpPOCTEeHIIne
IIPEACTABUTENH AJIKEHOB: COCTaB,
XUMHYECKOE CTpoeHue, (usuueckue u
XUMHYECKHE CBOMCTBA (peakuuu
TUAPUPOBAHUS, raJIOr€HUPOBAHMS,
THJIpaTalii OKUCICHUS U MOJIMMEPU3aLInN )
HaxOXJEHUE B IPUPOAC, IIOIYYCHUE U
IIPUMEHEHUE.

[Ipaktuueckast padota Ne 1. «Ilonyuenue
ATWJIEHA U U3yYEHHUE €O CBOMCTBY

AnKagneHsl. byranuen-1,3 u
MeTmiOyraaueH-1,3. ITonyuenue
CHUHTETHUYECKOTO KayuyKa 1 Pe3UHbI

10

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,
FOMOJIOTUYECKUN  psAlx. ALETWIeH —
MPOCTEUIINA  TPEACTABUTENIb  AJKHHOB:
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11

12

13

COCTaB, XUMHYECKOE CTpOEHHE,
dusznueckue W XUMHYECKHE CBOICTBa
(peakuuu TUAPUPOBAHUS,
raJIOTeHUPOBAHUS, TUAPATAIIMN TOPEHHUS),
HaXOXJEHWE B MPHUPOAE, IMOIyYeHHE U
MIPUMEHEHUE

BbruncneHus no ypaBHEHUIO XMMHUYECKON
peakuuu. Pemenune pacdy€rHBIX 3amau:
OIpe/ielIeHne  MOJIEKYJISIpHOH  hopMyJibl
OpPraHMYECKOI0 BEIECTBA 10 MAacCOBBIM
JI0JIIM  aTOMOB XHMUYECKUX 3JIEMEHTOB;
pacy€Tsl 0 YPAaBHEHUIO XUMHUYECKOHN
peakuuu

ApeHnbl: OeH3051 U TONyosl. TOKCHYHOCTb
apeHoB

ApeHbl: XMMHUYECKHE CBOWCTBa (peakuuu

raJloreHUPOBAHUS u HUTPOBAHUS),
MOJTy4YeHUE U IPUMEHEHHE.

14

15

l'enernueckass  CBS3b  YIJIEBOJOPOJOB,
MPUHAJISKANTUX K PA3IMYHBIM KJlaccaM

[TpupoaHble HCTOYHHMKHM YIJIEBOAOPOAOB:
NPUPOIHBIA Ta3 W TMOMyTHBIE HE(TSHBIC
ra3sl, He)Th U MPOIYKTHI €€ mepepaboTKH.
Jemonctpauus xomnekuuun «Hedts» u
«YTomby. JlaGoparopHblie OTIBITHI:
MOJIETTMPOBAHUE MOJIEKYJ YTJIEBOJOPOAOB
U TaJIOT€HONPOU3BOAHBIX

16

17

CnocoObl iepepaboTKu He(THU: MEPErOHKa,
KPEKUHT (TepMUYECKUH, KaTaTUTHUECKUI).
[IponykTel mepepaboTku  HedTH, HX
OpPUMEHEHHE B MPOMBIIUICHHOCTH U B
ObITy. KamMeHHBIN yroiab ¥ MPOIYKTHI €ro
nepepaboTku.  JlaGopaTopHble  OMBITHIL:
O3HaKOMJIEHHE ¢ oOpa3laMu IjacTMace,
Kay4yKOB U PE3UHBI

KontponsHast  pabora 1o  paszgeny
«YTIeBOJOPOIBI»

18

[IpenenbHBIE  OJTHOATOMHBIE  CIUPTHI:
METaHOJI ¥ 3TaHOJI. XUMUYECKOE CTPOCHHE,
¢dusznueckue ¥ XUMHYECKHE CBOICTBa
(peakMM €  aKTUBHBIMH  MeETaJlJIAMH,
rajJOreHOBOJIOPOIaMH, TOpPEHHE),
npuMeHeHue. Bogopoanas cBsi3b
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19

20

21

MHOroaroMHble CHUPTHI: ITUICHTIUKOIb 1
TJIHIEPUH

XUMUYECKOE CTpOEHHUE, (QUIHYECKUE W
XUMHUYECKHE CBOMCTBA (B3aMMOICHCTBHE CO
IIEJJOYHBIMH MeTajlaMM, KadeCTBEHHAas
peakiusi Ha MHOTOAaTOMHBIE CIIUPTHI).
DuU3HOIOTUYECKOe JICUCTBUE HAa OPraHU3M
yenoBeka. lIpumenenue rauuepuHa WU
STHIICHTIUKOJIS

®DeHouI: CTpoeHHEe MOJIEKYIbI, (pru3nyeckue
U XUMUYECKHE CBOMCTBA, TPUMEHEHNUE
AJbaeruapl: dbopmabaerua "
aneTajabJACTUl, XHMHYECKOE CTPOCHHE,
(dbu3HYecKre CBOMCTBA. ALIETOH

22

Anbneruamr: XUMHUYECKHE CBOMCTBaA
(peakiuu OKHCIIEHHUSI U BOCCTAHOBJICHUA,
KaueCTBCHHBIC PEaKUu), TMOJy4YeHHe U
MIPUMEHEHNE

23

24

25

OIHOOCHOBHBIE TIpeeTbHBIE KapOOHOBBIC
KHCJIOTBI: MypaBbHUHAs M YKCYCHAst

[TpakTueckas pabora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»

CTCapI/IHOBaSI H OJICMHOBAs KHUCJIOTBI, KaK
MNpeaACTaBUTECIIN BBICIIHUX Kap60HOBLIX
KHUCJIOT

26

MI)IJ'Ia KaK COJIM BBICIIIHNUX Kap60HOBI>IX
KHCJIOT, UX MOIOIIee JIeiicTBIE

27

28

CnoxHble >(QUpPBl Kak POU3BOJHBIE
KapOOHOBBIX KHCIOT. ['MIPONH3 CIOKHBIX
3¢upoB

Kupsr: THJIPOJIN3, pUMEHEHHE,
Ouosornyeckas poib KHPOB

29

VYrneBoabl:  cocTaB,  KiacCU(pUKALUS.
Baxneiiimne npeacTaBUTENM: TIHOKO3a,
bpyxTO3a, caxapo3a

30

Kpaxman u memnono3a Kak NPUPOJIHBIE
MOJIUMEpPBI:  CTPOEHHE  Kpaxmajia |
LEJUTIONO03bl, (U3UYECKHe M XHUMHUYECKUE
CBOICTBa Kpaxmasna (ruppomnus,
Ka4deCTBEHHAsl peakIysi ¢ HOJOM).

31

Kontponbnast  pabora mo  paszeny
«Kucnopoaconepkamme  OpraHUYecKHe
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COCIMHEHUS/ Bcepoccuiickas
npoBepoyHas paboTa

32

33

OO0mias xapakTepUCTUKA a30TCOACPHKAIINX
OPraHUYECKUX COCTUHEHUI

AMMHBI: METHJIAMUH H AdHWJINH, COCTaB,
XUMHYECCKOE CTPOCHHUEC

34

duznueckre W XUMHUYECKHUE CBOMCTBA
aMUHOB (peaKIMH ¢ KUCIOTaMH U TOPECHHS),
HaXO0XJECHUE B PUPO/IC.

35

AMUHOKHUCIIOTBI KakK amQoTepHbIe
OpraHHYECKUE COEIMHEHMS, ux
ouonornyeckoe 3gauenue. [lernrruael.

36

37

benku KaK MIPUPOIHBIE
BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS

OCHOBHBIE IIOHATHUA XUMHNHN
BBICOKOMOIJICKYJIIPHBIX COG,ZLHHCHI/Iﬁ.

38

[TnmacTmaccer (monmuaTHIIEH,
MOJIUIIPOIUJIEH, MOJIMBUHUIXJIOPUI,
HOJIUCTUPOII). HarypanbpHbiit 51
CUHTETHUYECKUE Kayuyku (OyTagueHOBBIH,
XJIOPOTIPEHOBBIN ¥ M30IPEHOBBIN ).

39

OCHOBHBIC METO/bI CHHTC3a
BBICOKOMOIJICKYJIAPHBIX COGHHHCHHﬁ.
HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHA

40

41

42

43

44

XUMAYECKUH SJIEMEHT. ATtowm.
DneKTpOHHAs KOHPUTYpAIIHs aTOMOB

Ilepnoauueckuii 3akoH u Ilepuonmueckas
cucTeMa XUMHYECKHUX 3JIEMEHTOB
J1. 1. MeHpeneeBa, Ux CBSI3b C
COBPEMEHHOM TEOPHUEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTU  W3MEHEHUsI  CBOWCTB
XUMHYECKHUX 3JIEMEHTOB M UX COCIWHECHUH
o rpynmnaM M TMepuojaM. 3HAuYCHUE
MEePUOIUYECKOT0 3aKOHA U CHCTEMBI
xumudeckux sneMmeHToB . . Menaeneena
B paSBI/ITI/II/I HaYKI/I

CTpOCHI/IC BellleCcTBa. XUMHUUYECKas CBA3b,
ec BUBI; MEXaHU3MBI 06pa3OBaHI/I}I
KOBAJIGHTHOM CBS3H. BO,Z[OpOI[HaSI CBA3b

BajeHTHOCTh. DIEKTPOOTPHULIATEILHOCTb.
CreneHb OKHCJICHHSI. Bemiecra
MOJICKYJSIPHOTO M HEMOJICKYJISIPHOTO
CTPOCHUS
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45

Ilonsarue 0 AUCTICPCHBIX CUCTCMAX.
HUctuHHBIE U KOJUIOMAHBIE  paCTBOPHI.
MaccoBas A0JI1 BEICCTBA B paCTBOPEC

46

Knaccudukanus u HOMEHKJIaTypa
HEOPTaHUYECKUX COEIMHEHHUI.
l'enernueckass CBs3b  HEOPraHMYECKHX
BEILECTB, Pa3JUYHBIX KJIACCOB

47

Knaccudukanus XMMHYECKHX peakiuid B
HEOPraHUYECKOM U OpPraHU4eCKOM XHUMHH.
3aKOH COXPAHEHUS MacCChl BEILECTB; 3aKOH
COXPAHEHHUs U MPEBPALLEHUs dJHEPIUU IIPU
XUMHYECKHUX PEAKIMIX

48

49

50

51

Cxkopoctb peakuuu. OOpaTUMbIEe peaKUu.
XUMHUYECKOE PABHOBECHE

[Ipaktueckass pabora Ne 3. «BnusHue
pa3iauuHbIX  (QAKTOPOB HA  CKOPOCTh
XUMHUYECKON peaKinm»

DNEKTPOIUTHYECKAS JUCCOLUAITHS.
[Tousitue o BomopoaHoM mokaszarerne (PH)
pactBopa. Peakuuu wOHHOTO OOMEHa.
['unponus OpPraHUYECKUX u
HEOPTraHWYECKUX BEIECTB

OKHUCIINTEIFHO-BOCCTAHOBHUTEIILHEIC
pPCaKknuu.

52

53

54

55

[TonsiTne 00 »snexTponu3e paciuiaBOB U
pacTBOpPOB coJiel

KonrponsHas  pabora mo  paszgeny
«TeopeTndyecknue OCHOBBI XMMHUI

Mertamisl, 150:¢ MOJIOKEHHE B
Ileppoauueckor cucreMe XUMHYECKHX
3JIEMEHTOB . 1. MenaeneeBa u
OCOOCHHOCTH CTpoeHusi aromoB. OoOmue
dbuznyecKkue CBOMCTBa METAIIIOB

CmiaBel  METAJIIOB. 3HCKTpOXHMquCKHﬁ
paa HaprI)KeHI/Iﬁ MCETAJlJIOB

56

XHUMHYECKUE CBOMCTBA BAKHEUIIINX
METaJIOB  (HaTpui, Kajuii, KaJbluH,
MarHui, alfOMUHHIN) U UX COETUHEHUI

57

58

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COEeTUHEHNN

XUMHUYeCKHe CBOMCTBA ITUHKA, JKeJie3a U UX
COEeIMHEHUN
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59

[Ipaktuueckass pabora Ne 4. "Pemenue
SKCHEPUMEHTAJbHBIX  3aJad [0 TeMe
«Meramas»"

60

HemeTamnsl, ux MOJIOKEHHUE B
[lepuoanueckoit cucTteMe XHUMHYECKUX
3JIEMEHTOB . . MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

61

62

63

dusnueckue CBOICTBa HEMETAJJIOB.
AJtoTponusT HEMETAJUIOB (HAa TMpUMepe
KHCIIOpoJ1a, cephl, hocdopa u yriaepoaa)
XHMMHYECKUE CBOWCTBA T'aJIOTCHOB, CEPBI U
UX COeOUHEHUN

XuMHu4ecKue CBOMCTBa azora, dochopa u
UX COEOUHEHUN

64

65

66

XHUMHUYECKUE CBOMCTBA yIIIEpO1a, KPEMHHUS
U UX COCTUHEHUN

[IpuMeHeHne BaKHEHUITUX HEMETAIJIOB H
UX COEOUHEHUN

O0001Ienre 1 cUCTEMATH3AIlAS 3HAHUH 110
teme «Hemeramae». Berumcienus 1o
YPaBHEHHMSIM XHUMHYECKHX pEaKUud W
TEPMOXUMHYECKHE PACUETHI

67

[Ipaktnueckast pabora Ne 5. «Pemenue
JKCIIEPUMEHTAIBHBIX  3a7ad [0 TeME
"HemeTtanst"»

68

69

70

71

72

KontponsHass ~ paGota  mo TeMaM
«Metamne» un «Hemeraub

Heopr AHHYCCKHC u OpTraHHU4Y€CKUC
KHUCJIOTHI. HeOpFaHI/I‘-IeCKI/Ie u
OpTraHNU4Y€CKUC OCHOBAHUA

AmodorepHble HEOpPraHUYECKHE "
OpraHMYecKHe coelnHeHus. ['eHeTndeckas
CBS3b HEOPraHMYECKUX M OPraHMYECKHUX
BEIIECTB

Pomns XAMUHA B obecrieyeHnu
9KOJIOTHUECKOH, JHEPreTUYECKON u
MHIIEBOM 0€30IaCHOCTH, pa3BUTUU
meaunuHbl. [IpencraBienuss o0 oO0muUX
HAyYHBIX TMPUHIUNAX MPOMBIIUIEHHOTO
MOJTYYSHUS BAKHEHUIITNX BEIIESCTB

YenoBek B MHUPE BCUICCTB U MATCPUATIOB.
XuMus " 310pPOBbLC UCIIOBCKA

OO0111e€e KOJIMYECTBO YacOB IO MPOrpaMme
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Kon
NMpoBepPsSIEMOro
pe3yJbTara

6. IPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHMSA TPOT'PAMMBI «O/1.02.07 XUMUSA»

IIpoBepsiemble TpeGOBAHUS K pPe3yIbTaTaM 0CBOEHHS IPOrPaAMMBbI

Opranuveckasi XuMus

1

11

1.2

13

1.4

1.5

1.5

TeopeTn'lecmle OCHOBbI opra}mqeckoﬁ XUMHUH

ChopMHUpPOBAaHHOCTh  TPEACTABJICHHHM O  XHMHYECKOH  COCTaBJISAIONICH
€CTECTBEHHOHAy4YHON KAPTUHBI MHUpPA, POJM XHMHHM B [O3HAHUU SIBJICHUHN
npUpoAbl, B (POPMHUPOBAHUU MBIIUICHUS W KYJIbTYPbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOM [JIsl PELICHUS MPaKTHUYECKUX
3alad M 3KOJOTMYECKHM OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3/I0pPOBBIO U
MIPUPOIHOM cpene

Bnanenue CUCTEMOM  XMMHMYECKUX  3HAHUHU, KOTOpasi ~ BKJIIOYAET:
OCHOBOIIOJIAraroIINe MOHATUSA (Monexyna, BaJICHTHOCTb,
3JEKTPOOTPULATENIBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas CBsI3b, MOJIb,
MOJISIpHAsE Macca, MOJIAPHBIA OO0BEM, YTIEpOTHBIA CKeNeT, (PyHKIMOHAIbHAS
rpynna, pajaukall, H30MEpUs, H30MEpbl, T'OMOJIOTUYECKUH psii, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOJA- M a30TCOAEPIKALIUE COCAUHEHMS, OUOJOTMYECKU
aKTHBHBIE BEIIECTBA (YTIIEBOIBI, )KHUPHI, OSITIKN), MOHOMED, ITOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJSPHbIE COCAUHEHMs); TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO  CTpoeHusi  opraHudeckux  BemectB  A. M. Bytneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMHUH, (HAKTOJIOTMUECKUE CBEACHUS O
CBOWCTBaX, COCTaBe, MOJYYEHUH M O€30MaCHOM HCIIOJIb30BAaHUM Ba)KHEHIINX
HEOPraHMYECKUX W OPraHMYeCKHX BEIIeCTB B OBITY M MPaKTHYECKON
NeSITEIbHOCTH YeJIOBEKa

Cq)OpMI/IPOBaHHOCTB YMCHI/Iﬁ BBIABJIATE XAPAKTCPHBIC TIPHU3HAKU HOHSITHfI,
YCTAHABJIMBATL UX B3aUMOCBA3b, UCIIOJIB30BATH COOTBCTCTBYIOMIUC MTOHATUA TIPHU
OIMMCAHUHU COCTaBa, CTPOCHUA U npeBpameHHﬁ OpraHu4CeCKUux COE€IUHEHUI

Cc(OPMHPOBAHHOCT YMEHHUH HCHOJB30BATH XHUMHYECKYIO CHUMBOJIUKY JUIs
COCTABJICHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpAIEHHOIN)
¢dbopMya1 OpPraHMYEeCKMX BEUIECTB M ypaBHEHMH XUMHUECKUX peakUui,
M3rOTaBJIMBATH MOJENN MOJEKYJ OpraHMYeCKUX BEIIECTB JJIS WIIIOCTPAIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS

ChopmupoBaHHOCTE yMEHUN yCTAaHABIMBATh MPUHAIICKHOCTh HU3YyUYEHHBIX
OpPraHMYECKUX BEIIECTB MO WX COCTaBY M CTPOCHUIO K OMPEISIEHHOMY Kiaccy
(rpymme)  coenuHeHUi  (YIJIEBOJOPOJIBI, KHUCIOPOJA U a30TCOAEpIKaIue
COCIMHEHUS, BBHICOKOMOJICKYJISIPHBIE COCIWHEHUs), TaBaTh MM Ha3BaHUS TIO
cucremarnyeckoir HomeHknarype (IUPAC)

C(I)OpMI/IpOBaHHOCTB YMCHHA  ONPCACIIAATL  BUIBI XUMHYECKOM CBSI3H B
OpraHN4YCCKUX COCINHCHUAX (OI[I/IHapHBIC )51 KpaTHBIC)
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1.6

ChopmupoBaHHOCTE YMEHHUS MPUMEHSITH: TIOJOKEHUS TEOPUU CTPOCHUS
opranudeckux BemiecTB A. M. BytnepoBa 11t 00bsICHEHHS 3aBUCUMOCTH CBONCTB
BELIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB

2.1

2.2

yr.]'leBOHOpOlIbI. KHCHOpOI[COI[Cp)KaH_[I/Ie U a30TCoACPIKAIIUC OpPraHUu4YCCKUC
COCIMHCHNA. BBICOKOMOHGKy.]ISIpHBIe COCAMHCHUA

CdopmupoBaHHOCTh YMEHUN NPUBOAUTH TpPUBHAJIbHBIE Ha3BaHUS OTAEIbHBIX
OpraHMYECKUX BEUIeCTB (ITWJICH, TMPOMWIIEH, AalleTUJeH, ATUJICHTINKOJIb,
rmuepud, (eHos, GopManbAeTHa, AaleTalbIeru]l, MYypaBbHHAs KHUCIIOTA,
YKCyCHasi KHCJIOTa, OJIEMHOBAas KHCIIOTa, CTEapUHOBAas KHCJIOTa, TJIIOKO3a,
bpykTO3a, Kpaxmall, HeJUTI0I03a, TIUIIKH)

ChopMHUpOBaHHOCTh YMCHHUI XapaKTEPH30BaTh COCTaB, CTPOCHUE, (PU3HUYCCKUE U
XUMHYECKHE CBOMCTBA THUIHMYHBIX TPEJACTABUTENCH pa3MYHBIX KJIacCOB
OpPraHWYECKUX BEIIeCTB (METaH, 3TaH, STUJICH, NMPOIUJICH, alleTUIICH, OyTaIcH-
1,3, metunbyraguen-1,3, 6eH305, METAaHOJI, 3TAHOJ, YTHJICHIJIUKOb, TJIUIEPUH,
(beHOJ'I, alCTaJIbaCrua, MypaBI:I/IHafl 158 YKcyCHaﬂ KHCJIOTHBI, TJIFOKO3a, KanMaJI,
IEJUTI0NI03a, AMUHOYKCYCHAsT KACIIOTA)

2.3

2.4

ChopMHupoBaHHOCTh yMEHHUS WILTIOCTPUPOBATh TEHETHYECKYIO CBS3b MEXKIY
TUTIMIHBIMU TIPEJCTABUTEISIMU PA3JIMYHBIX KJIACCOB OPTaHWYECKUX BEIICCTB
YPaBHCHHUSIMH COOTBETCTBYIONIMX XHUMHYCCKHX PEAKIMH C HCIIOIb30BAHHEM
CTPYKTYPHBIX (hOPMYIT

ChopmupoBaHHOCTE YMEHHUS XapaKTepU30BaTh HCTOYHUKU YTIIEBOJIOPOIAHOTO
CoIpbsi (HE(Th, NTPHPOMHBIA Ta3, Yrojb), CHOCOOBI WX TEPepaboOTKH W
MIPAKTUIECKOE IPUMEHEHHUE TIPOTYKTOB MepepadbOTKH

XuMuA ¥ KN3Hb. PacuyéThl

3.1

CpopMHUpOBaHHOCTh YMEHUM BIAJETh CUCTEMOM 3HAHHMI 00 OCHOBHBIX METO/aX
HAay4YHOT'O TIO3HAHUA, HCIOJb3YEMbIX B XUMHU TPU M3YyUYEHUHU BEIICCTB U
XHUMHYICCKHX SIBJICHHI (mabmrosieHue, W3MEpEHNUE, SKCIEPUMEHT,
MOJEJIMPOBAHNUE), UCIOJIb30BaTh CUCTEMHBIE XUMUYECKNE 3HAHUS Il TPUHATHUS
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYAILUSIX, CBI3AHHBIX C BEIIECTBAMM U UX
MIPUMEHEHHUEM

3.2

CpopMHUpOBaHHOCT, YMEHHI COOJIIONATh TpaBWJIa TOJH30BAHUS XUMHUYECKON
MoCcy/lIol U jabopaTopHBIM O0OpYJOBaHUEM, a TakXKe IMpaBuiia OOpaleHus: ¢
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKLHUSMHU IO BBITOJHEHUIO TAOOPATOPHBIX
XUMHYECKHUX OIBITOB

3.3

ChopmupoBaHHOCTh yMEHHUH IUIAHUPOBATh U BBINOJHATH  XUMHYECKUUN
JKCIIEPUMEHT (IIpEeBpalleHHs] OpPraHWYEeCKUX BEIIeCTB IMpPH HAarpeBaHHH,
MOJIy4YEeHUE OTWUJIEHA W HW3yYEHUE €ro CBOMCTB, Kadye€CTBEHHBIE pEAKIUHU
OpPraHMYECKUX BEIIECTB, JEHATypalus OENKOB MpH HarpeBaHWM, I[BETHHIC
peakiuu OEIKOB) B COOTBETCTBHM C TNpaBWJIAMH TEXHUKHM O€30MacHOCTU MpHU
OOpallleHnn C BEIIEeCTBAMU U J1a0OpaTOpHBIM O0OpYIOBaHHWEM; MPEACTABIAThH
pe3yabTaThl XUMHUYECKOTO JKCIEepUMEHTa B (opMe 3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX peakuuid U (QOpMyIMpoBaTh BBIBOJBI HA OCHOBE JTHX
pe3yabTaToOB
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3.4

ChopmupoBaHHOCTE YMEHHH TPOBOAWUTH BBIYHCICHUS 10 XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBAa UCXOJHOTO BEIIECTBA MU MPOIYKTa
peaKuuu MO M3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO M3 HCXOAHBIX
BELIECTB WU MPOAYKTOB PEAKIIHH )

3.5

ChopMUpOBaHHOCTh ~ YMEHHH KPUTHYECKH  AHAIM3HPOBATH  XUMHUYECKYIO
nHPOpPMAIIMIO, TIONIY4aeMYyI0 M3 pa3HbIX HCTOYHHMKOB (CpelICcTBa MAacCOBOM
nHopmanuu, cetb IHTEpHET U 1pyrue)

3.6

CdopmupoBaHHOCTH yMEHUM coOroaTh npaBuiia 9KOJIOTUYECKU
11eecoo0pa3Horo MOBEACHHUS B OBITY W TPYAOBOH NEATEIHHOCTH B IEJAX
COXpaAHEHHUs CBOETO 3JI0POBbS M OKpYKAlOLIEH MPUPOIHON Cpelibl, 0CO3HABATh
OMAacHOCTh BO3JICUCTBHUSI HA KUBBIE OPTaHU3MbI OMPEACIEHHBIX OPTraHUYECKUX
BEIIECTB, TOHMMAas cMmbich mokasarens [IJAK (mpenmensHO momycTUMon
KOHIIEHTpAllMK), TOSICHATh HA MpUMEpax CIHOCOObl  yMEHBILIEHUS U
MPEAOTBPAIIEHUS X BPEIHOTO BO3ACHCTBHUS HA OPraHU3M YeIOBEKa

OO0uasi 1 HeOpraHM4yecKass XuMms

1

TEOPETI/I‘IECKI/IG OCHOBbI XUMHH

11

1.2

13

Bnanenue CUCTEMOH XUMHYECKUX 3HAHWMH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraloIye IMOHATUS (XMMHMYECKUH 3JE€MEHT, aToM, JJIEKTPOHHAs
obonouka aroma, S-, p-, O-3JeKTpOHHBIC OpOHMTAIM aTOMOB, HOH, MOJICKYIA,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XMMUUYECKas CBS3b,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIA O0BEM, KpUCTAUIMUECKas peIETKa, THUIbI
XUMHUYECKMX  peakuMi  (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE,  JK30- U
SH/IOTEPMHUYECKUE, PEAKIMM HOHHOTO OOMEHa), pacTBOp, AJIEKTPOJIMTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOIUTHUECKAs TUCCOIMAIINS, OKUCIIUTENb, BOCCTAHOBUTEID,
CKOpPOCTh XMMHYECKON pEeaKlUuu, XUMHUECKOE PaBHOBECHE); TEOPHUH U 3aKOHBI
(Teopust ANEKTpoIMTHYECKOM Jaucconuanuu, Ilepuonmueckuit 3axon JI.U.
MeHzeneeBa, 3aKOH COXPaHEHUSI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK
XUMUH, (AKTOJIOTUYECKHE CBEJICHHS O CBOMCTBaX, COCTaBe, IOJYYEHUH U
0€30MacHOM HCHOJIb30BaHUM BAXKHEUIIMX HEOPraHWYECKUX BELIECTB B OBITY U
IIPAKTUYECKOM JIEATEILHOCTH YEJIOBEKA

C(I)OpMHpOBaHHOCTB YMeHI/Iﬁ BBISABIIITh XAPAKTCPHLIC MPU3HAKH U B3aUMOCBA3b
HU3YUCHHBIX HOHHTHﬁ, MNPUMCHATH COOTBCTCTBYIOIIUC IIOHATUSA TPHU OIHMCAHHUU
CTPOCHUSA U CBOICTB HCOPraHN4YCCKUX BCHICCTB U HUX npeBpameHHﬁ; BBISBJISITH
B3aHMOCBS3b XMMHUYECKHX 3HAHUM C MOHATHUIMH H MMPEACTAaBIICHUAMU OPYTUX
C€CTCCTBCHHOHAYYHBIX IIPCAMCTOB

Bnanenne OCHOBHBIMH METOAAMM HAaYYHOT'O IMO3HaHUAg BCHICCTB U XUMHYCCKUX
SIBIICHUI (Ha6J’IIOI[eHI/IG, HU3MCPCHUC, SKCTICPUMCHT, MOI(CJ'II/IpOBaHI/IG)

14

CpopMHUpPOBAaHHOCTh YMEHHI OIPEACNATh BAJICHTHOCTh W CTENEHb OKHCIICHUS
XMMHYECKHUX AJIEMEHTOB B COCIMHEHHUSIX PA3JIUYHOTO COCTaBA, BUJ XUMUYECKOU
CBs13U (KOBAJICHTHAS, MOHHAS, METAJUTMYECKAs, BOJOPOIHAS) B COSUHEHUSAX, TUTT
KPUCTAINTNYECKON PEMIETKH KOHKPETHOTO BEIIeCTBa (aTOMHas, MOJIEKYIspHas,
MOHHAsI, METAJLTUYECKasl )

1.5

CdopmupoBaHHOCTh YMEHUI ONpPEAEIATh XapaKTep Cpellbl B BOAHBIX pacTBOpax

HEOPraHWYECKUX COCTMHEHUN
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1.6

CdhopmupoBaHHOCTE yMEHHUS KIACCH(PUIIMPOBATH XUMUYECKHE PEAKIUU TI0
Pa3IMYHBIM MPHU3HAKaM (YUCIY U COCTaBY pPEarupyrolliux BEIIECTB, TEIJIOBOMY
s dekTy peakuu, U3MEHEHUIO CTENEHEH OKUCIICHUS 3JIEMEHTOB, 00OpaTUMOCTH
peaKkiuu, y4acTruIO KaTajau3aTropa)

1.7

ChopMupOBaHHOCTh YMEHUH COCTABIATH YPAaBHEHHSI PEAKIIMNA PA3TUYHBIX THUIIOB,
MOJTHBIE M COKpAIIEHHBIE YPABHEHUS PEAKIMHA HOHHOTO OOMEHA, YYHTHIBAs
YCIJIOBHS, IIPU KOTOPBIX 3TH PEAKLUU UAYT A0 KOHLIA

1.8

ChopMUpOBaHHOCTH ~ yMEHUH  NPOBOJUTH  PEAKIUH, IOATBEPKIAIOIINE
Ka4eCTBEHHBIM COCTAB PA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pPACIIO3HABATh
OINBITHBIM IIyTEM MOHBI, IPUCYTCTBYIOLME B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BELICCTB

1.9

1.10

ChopmupoBaHHOCTh ~ YMEHHH  pacKpbhlBaThb  CYHIHOCTh  OKHUCIHUTEIBHO-
BOCCTAHOBHTEJIBHBIX PEaKIUil TOCPEICTBOM COCTABJICHUS dJICKTPOHHOTO OanaHca
3TUX peaKIUl

ChopmupoBaHHOCTE YMEHHH OOBSCHITH 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOMH
peaKkuu OT Pa3IUYHBIX PaKTOPOB

111

ChopmupoBaHHOCTE yMEHHN OOBSCHATH XapakTep CMEIICHUS XHUMHYECKOTO
paBHOBECHS B 3aBUCUMOCTHU OT BHelIHero Bo3zaeiictus (mpunuui Jle [llarenne)

2.1

OO0uasi 1 HeOpraHM4YecKass XuMHsl

CdopmupoBaHHOCTh yMEHMI packpbiBaTh cMbica [leprogudeckoro 3akoHa
J. . MenneneeBa U JEMOHCTPUpPOBaTb €0  CHUCTEMATU3UPYIOUIYIO,
OOBSICHUTENBHYIO M IPOTHOCTUYECKYIO (DYHKITUU

2.2

2.3

ChopmupoBaHHOCTE YMEHHI XapaKTEPU30BaTh JIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHUYECKUX 3JIeMEHTOB 1—4 nepuoaos Ilepuonnueckoid CUCTEMbI XUMUYECKHUX
anementoB JI. V1. MenpesneeBa, HMCHOJb3ys TOHATHS «S-, P-, O-3JEKTPOHHBIC
opOUTaNNY, «IHEPTeTHUECKUE YPOBHUY, OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XMMHMYECKHX JJIEMEHTOB M UX COCIMHEHUN MO IEpUoAaM U TPYyIIiam
[Tepuoanueckoit cucreMmsl XuMuueckux 31ueMeHToB . . Menneneesa

CdopmupoBaHHOCTH YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) O0IINE XUMUYECKUE
CBOMCTBa HEOPraHWYECKHX BELIECTB PA3JMYHBIX KJIACCOB, MOATBEPKIAThH
CYILIECTBOBAHME T'€HETUYECKOW CBA3M MEXAY HEOPraHWYECKUMH BEIIECTBAMHU C
MOMOIIIbIO YPABHEHHI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUI

2.4

ChopMupOBaHHOCTh YMEHUH YCTaHABIMBATH MPUHAICKHOCTh HEOPTaHUIECKUX
BEIIECTB 10 KX COCTaBYy K OIpeaeNéHHOMY Kiaccy (Tpymnme) COeArHEHUi
(mpocThie BellecTBa — METAUIbl U HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTBHI,
amM(OoTepHbIEe TUIPOKCHIBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHHWH HCIIOJIB30BaTh XHMHYECKYI0 CHMBOJHKY JUISI
cocTaBieHUs (GOpMyJd BEIIECTB U YpaBHEHUH XMMHUYECKUX PEaKIUi,
cucremarnyeckyro HomeHkinatypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTEIBHBIX
HEOPraHMYeCKUX BEIIECTB (YrapHbIM ra3, yrJIeKHCIbId ra3, aMMHUak, raméHas
U3BECTh, HEraléHas U3BECTb, MUThEBAs COJIA, MUPUT U JIpyTHE)

2.6

CdopmupoBaHHOCTH YMEHHH XapaKTepU30BaTh (OMUCHIBATh) 00IIME XUMUYECKUE
CBOMCTBAa HEOPraHWYECKUX BEUIECTB pPAa3IMYHBIX KIJIACCOB, MOJATBEPKIATh
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CYIICCTBOBAHUC TeHETUYECKOM CBS3U MCKAY HCOPraHMYCCKUMU BCHICCTBAMU C
IIOMOIIIBIO ypaBHeHI/Iﬁ COOTBETCTBYHOIINX XUMHUYCCKHUX peaKI_II/Iﬁ

2.7

2.8

2.9

ChopMUpOBaHHOCTh ~yMEHUH IUIAHUPOBATh M BBHIMOJNHATH  XUMHYECKHHA
9KCIIEPUMEHT (Pa3ioKEHHE NEPOKCHUIA BOJOPO/Ia B IPUCYTCTBUU KaTaIn3aTopa,
ONpElEeICHUE Cpelbl pPacTBOPOB BEUIECTB C IIOMOIIBIO YHHUBEPCAIBHOIO
WH/IMKATOpA, BIUSHUE PA3IMYHBIX (PaKTOPOB HA CKOPOCTh XUMHUECKOW PEaKINH,
peaKkMy MOHHOro OOMEHa, KaueCTBEHHbIE PEAKIMM Ha cyiabdaT-, kKapOoHaT- U
XJIOPHAJ-aHUOHBI, HA KATHOH aMMOHUS, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1ay 110
temam «Metamuib» U «HemeTamib») B COOTBETCTBUM C IpaBUJIAMH TEXHUKHU
0€30I1aCHOCTH IIPU OOpAIlEHUH € BELIECTBAMU U J1aOOPaTOPHBIM 000PYAOBaHUEM;
NPEJCTAaBIATh PE3yAbTaThl XWMHUYECKOTO OKCIIEpUMEHTa B (opme 3amucu
yYpaBHEHHI COOTBETCTBYIOUIMX PEaKIMid M (POPMYIHPOBATH BBHIBOJBI HA OCHOBE
9TUX Pe3yJbTaTOB

CdopmupoBaHHOCTh YMEHUH COONIOATh IMpaBUIa TOJIB30BAHUSA XHUMUYECKOM
MocyAol W J1abopaTOpHBIM OOOPYIOBaHHMEM, a TaKXKe IMpaBuia OOpalleHHs C
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIUSMH IO BBITOJHEHUIO JTaOOPATOPHBIX
XUMHYECKHX OITBITOB

CdopmupoBaHHOCTH YMEHUH XapaKTepU30BaTh XUMUYECKHUE MTPOLIECCHI, JIeKAIlne
B OCHOBE IMPOMBIIIICHHOTO TMOJTYYEHHUsSI CEPHOM KHCIOTHI, aMMHaKa, a TakKxke
c(OpPMUPOBAHHOCTh TMpEJACTaBICHUM 00 OOIMX HAy4YHBIX MPHUHLIUIAX U
9KOJIOTUYECKUX MPOoOIeMax XUMUUECKOT0 MPON3BOJICTBA

XuMEA ¥ KN3Hb. PacuyéThl

3.1

CpopMHUpPOBAaHHOCTH  TPEACTABICHUM O  XUMHYECKOM  COCTaBIISIOLICH
€CTECTBEHHOHAYYHOW KApTUHBI MHUpPA, POJUW XHMHH B TO3HAHUU SBJICHUUN
npuposbl, B (GOPMHPOBAHUM MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €&
(YHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOW I PEIICHUS] MPAKTUYECKUX
3alad M DKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO H
MIPUPOIHOM Cpene

3.2

ChopmupoBaHHOCTh YMEHUN  KPUTUYECKHM  AHAJIU3UPOBATh  XMMHUYECKYIO
nH(pOpMaLIMIO, TOJYy4YaeMylH0 H3 pa3HbIX HCTOYHUKOB (CpEeAcTBa MacCOBOMU
KOMMYHHKAIMH, ceTb VIHTepHET U Jipyrue)

3.3

3.4

3.5

CdopMupoBaHHOCTH YMEHUUI co0ro1aTh npaBuia 3KOJIOTUYECKH
1[enecoo0pa3Horo IMOBEACHHUS B OBITY W TPYAOBON JEATENbHOCTH B LEJAX
COXpaHEHUs CBOETO 3710POBbS U OKPYKAIOIIEH IPUPOTHON CPEJIb

Oco3HaBaTh OMNACHOCTH BO3ACHUCTBUS Ha >XUBBIE OpTraHHU3MbI OHpe,Z[CJ'IéHHBIX
BCIICCTB, ITIOHHMMAaA CMBICJI I1OKa3aTCIsd HI[K, MOACHATH Ha IpUMEpax CIIOCOOBI
YMCHBIICHUA W MNOPCAOTBpAlICHUA HUX BPCIHOTO BOS}IGf/iCTBHH Ha OpraHu3M
YCJIO0BCKAa

ChopMUpOBaHHOCTb YMEHUH TPOBOAUTH BBIYMUCICHUS C HCIOJIb30BAHUEM
MOHATHUS «MAacCOBas JI0JIs BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIIECHUI ra3oB
IIPU XUMHUYECKUX PEaKIMIX, MacChl BEIeCTBa UM 00bEMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM 00bEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIIMU
BELIECTB, TEIJIOBOro 3(PQeKTa peakui Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN
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7. IPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

Opram»mecxaﬂ XUMHUA

Kon

IIpoBepsieMble 3IeMEHTHI COAePKAHUS

1

1.1

1.2

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

[Ipeamer opraHnveckoil XUMUK: €€ BOSHUKHOBEHHUE, PAa3BUTHE U 3HAYCHUE B TIOJTYYCHUU
HOBBIX BCIIECTB W MaTephalioB. Teopusi CTPOSHUS OPraHWYECKUX COCAMHECHUH
A. M. bytiepoBa, € OCHOBHBIE MTOJIOKEHUS

CtpyKkTypHBIE POPMYIIBI OPraHHYECKUX BEIIECTB. [ oMoorusi, n3oMepus. XuMHUECKast
CBSI3b B OPTaHUYECKUX COCJAMHEHUSIX — OJIMHAPHBIC U KpaTHBIE cBsi3u. [IpencraBnenue o
KJIaccu(UKAIUU OPTaHMYECKHUX BEIECTB

1.3

Homenkinatypa opraHudeckux COEQUHEHUN (CUCTEMaTHYecKas) W TpHUBUAIbHBIC
HA3BaHUS BAKHEHIINX MPEACTaBUTENCH KIIaCCOB OPraHUYECKUX BEIIECTB

2.1

YriaeBogopoast

AJIKaHBI: COCTaB W CTPOCHHME, TOMOJIOTMUECKHH psii. MeTaH W 3TaH — IpocTeriine
MIPEACTABUTENH AJTKAHOB: (DU3UYCCKHUE M XMMUYCCKHUE CBOMCTBA (PEaKIMK 3aMEIICHHS U
TOpPEHUS ), HAXOXACHHUE B IPUPOJIe, TIOJYyYCHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTUUECKUH Psil. DTUJIEH U MPOIUIIEH — IPOCTENIIINE
NPECTaBUTEINN AJTKEHOB: (PU3MUECKUE M XUMUYECKHE CBOMCTBA (PEaKIIUy THIPHPOBAHNS,
rajJJoreHUPOBAHUSA, THUApATAllMM, OKHCICHMS U IOJIMMEpU3aluM), I[OJIyueHHEe |
[IPUMEHEHHUE

2.3

Ankanuensl: Oyraauen-1,3 u MetunOyraaueH-1,3: cTpoeHHe, BaKHEHIIINEG XUMUYCCKHEC
CBOMCTBa (peakius noauMepusanun). [lomydeHrne CHHTETHYECKOTO KaydyKa U Pe3HHBI

2.4

2.5

2.6

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJOIMYECKHH psa. AUETHiIeH —
NPOCTEHIINK MPECTaBUTENb AJIKUHOB: COCTaB, CTPOCHUE, (QU3NYECKUE U XUMHUYECKHE
CBOMcTBa (peakuuu TUIPUPOBAHMS, TAJOT€HUPOBAHUS, THJApaTallUd, TOPEHHUS),
MIOJIy4EHUE U IPUMEHEHHE

Apenbl. benzon: cocra, cTpoeHue, GU3NUYECKHEe M XMMUYECKHE CBONCTBa (peakuuu
raJJoTeHUPOBAHUS M HUTPOBAHHUA), MOJy4eHHE M MpHUMEHeHHe. TOoayod: COCTasB,
CTpoeHHe, (QHU3MYECKHMEe M XUMHUYECKHE CBOWCTBAa (PEaKIMH TaJOreHUPOBAHUS U
HUTPOBaHUs), MOJTYYEHUE U MPUMEHEHHE. TOKCHYHOCTh apeHOoB. ['eHeTnueckas CBA3b
MEXIY YIIIEBOAOPOAAMU, IPUHAIICKAIMMH K Pa3IM4YHbIM KJIaccaM

[TpupoaHble UCTOUHUKHU YTIeBOAOPOAOB. [IpupoHbIil ra3 1 monyTHbIE He(TIHBIE ra3bl.
Hedts u eé mpoucxoxxaenue. CriocoObl nepepaOOTKH He(TH: MEPEroHKa, KPEeKUHT
(TepMuueckuif, kaTtamuTuueckuii), nuponu3. IlpoaykTel nepepaboTku HedTH, HX
NPUMEHEHHE B MPOMBIIIIEHHOCTH U B ObITy. KaMmeHHBIN yroiab M MOpPOIYKTHI €ro
nepepadoTKu

Kuciiopoacoaep:kamye opraHuueckue coeTnHeHHsI

3.1

[IpenenbHbIe OAHOATOMHBIE CIUPTHL. METaHONT W ATAHOJ: CTpOeHHUE, (PU3UYECKUE U
XMMUYECKHE CBOMCTBA (pEaKIMU C AKTUBHBIMH METaJUIaMU, TaJOr€HOBOAOPOJAMH,
ropeHue), mpuMeHeHne. BolopoaHble CBS3M MEXIY MOJEKylaMH crupToB. JleiicTBue
METaHOJIa ¥ 3TAHOJIa Ha OPraHU3M 4YeloBeka. MHOroaTOMHbIE CIUPTHI. DTUJICHIIUKOIb U

TIIMLOCPHUH: CTPOCHUC, (bl/IBI/II-IeCKI/IC U XHMHYECKHE CBOMCTBa (BBaHMOHeﬁCTBHC (¢{0)
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MICJIOYHBIMHA MCTAJUIAMU, KAYCCTBCHHAA PCaKU HAa MHOT'OATOMHBLIC CHI/IpTLI). I[eﬁCTBHe
Ha OpraHu3M 4€JIOBCKa. HpI/IMCHCHI/Ie rIMnoepruHa U OTUJICHITIUKOJIA

3.2

3.3

3.4

3.5

®deHon: CcTpoeHHE MOJICKYJbl, (U3NYECKUE U XHMHUYECKHE CBONCTBA. TOKCHYHOCTH
¢denona. Ilpumenenue penona

Anpaeruapl U KeTOHbL. DopManbleruja, ameTalblIerua: CTpoeHue, (u3nyeckue wu
XUMUYECKHE CBOWMCTBA (pEaKIMH OKHUCJICHHS ¥ BOCCTAHOBIICHUS, Ka4eCTBCHHBIC
PEaKIIHM ), TOTYYCHUE U TIPUMECHEHUE

OaHOOCHOBHBIE TIpe/IeIbHbIE KapOOHOBBIE KUCIOThI. MypaBbUHASI U YKCYCHAs! KUCIIOTHI:
cTpoeHue, pu3nUecKue U XUMUYECKHUEe CBOMCTBA (CBOMCTBA, oOLIMe /Ui Kjacca KUCIOT,
peakiusi 3TepudUKalnn), MojlyueHue u mnpuMmeHenue. (CreapuHOBas M OJICMHOBAs
KHUCJIOTHI KaK IMPEJICTaBUTENIM BBICHIMX KapOOHOBBIX KUCIOT. Mblia Kak COJU BBICIIHUX
KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBUE

CrnosxHble 3QHUpbI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIIN3 CIIOXKHBIX 3PHUPOB.
Kupst. I'maponus xxupos. [Ipumenenue xupoB. buonorudeckas poib KUPOB

3.6

YTrneBoasl: cocTaB, Kiaccu(UKanys yriieBo1oB (MOHO-, - U royiMcaxapusl). [moko3a
— TPOCTEUIINNA MOHOCAXapuJ: OCOOECHHOCTH CTPOCHHUS MOJICKYJbI, (PU3MUYECKHE H
XUMUYECKHE CBOMcTBa (B3ammojernctBue ¢ ruapokcunom wmenu(ll), oxucnenume
aMMHa4YHBIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHHe, OpPOKEHHE TIIFOKO3bI),
HaXO0XJICHUE B IPUPOJie, TPUMEHEeHHE, Ononorudeckas poib. @orocunres. pykTos3a Kak
u30Mep IIIOKO3bl. Kpaxman u 1emirono3a Kak NpupoAHble moiaumepbl. CTpoeHue
Kpaxmalia U HeJUTo03bl. Du3nueckue U XMMHUYECKHe CBOMCTBAa Kpaxmama (THIPOJIHu3,
KaueCTBCHHAS PEAKIIHUS C UOJIOM)

A30Tcoaep:Kane OpraHndecKkne coeAnHeHus!

4.1

4.2

AMUHOKHCIOTBl Kak am@oTepHble opraHuueckue coenuHeHus. Ousmueckue u
XUMHUYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha MpUMepe INuiuHa). buonornyeckoe 3HaueHue
aMHUHOKUCHOT. IlenTunnl

benku kak NPpUPOAHBIC BBICOKOMOJICKYIIAPHBIC COCIUHCHUS. HepBI/I‘lHaﬂ, BTOpHUYHAA U
TPETUYHAA CTPYKTYypa 0cKoB. XMMHYECKHE CBOMCTBA OEIIKOB: ruapoJn3, ACHaTypanus,
KauCCTBCHHBIC PCAKIIUN HA Oenku

BBICOKOMOJ'ICKy.HSIpHBIe COCAMHCHUA

5.1

OCHOBHBIC TIOHATHS XUMHUU BBICOKOMOJICKYJIAPHBIX COC}II/IHCHI/If/'Ii MOHOMCp, MOJHUMED,
CTPYKTYPHOC€ 3BCHO, CTCIICHb IIOJIUMCPU3AlINU, CPEAHAA MOJICKYJIApHAsA Macca.
OcCHOBHEBIC MCTOABI CHMHTE3a BBICOKOMOJICKYJIAPHBIX COCJII/IHCHI/Iﬁ — MmoJimMepuzanusa u
MNOJIMKOHACHCAllUA

5.2

OKCIIEpUMEHTAIbHBIE METO/IBI M3YUYEHHUSI BEIIECTB U UX NPEBPALICHUIN: O3HAKOMIIEHHUE C
oOpa3lamMu NpupoJHBIX U UCKYCCTBEHHBIX BOJIOKOH, ITacTMacc, KaydykoB. [lomyuenue
CHHTETUYECKOIO KayuyyKa U pEe3UHbI

O0mas U HeOpraHuyecKass XuMMsi

Kon IIpoBepsieMble 31€MEHTHI COAEPKAHUSA
1 Teopernyeckne 0CHOBBI XUMHHU
11 XuMuyeckuil aieMeHT. AToMm. Sfnpo aroma, H30TOMBI. OJIEKTPOHHAs 000JIO0YKa.

DHepreTUyYecKre ypPOBHH, TMOAYPOBHH. ATOMHBIE oOpOuTand, S-, P-, O-3JeMEHTHI
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OcoOeHHOCTH pacHpeAesiCHHs AIEKTPOHOB MO0 OPOHUTAISIM B aTOMaX AJIEMEHTOB MEPBBIX
YeThIPEX NEPUOAOB. DIEKTPOHHAS KOHPUTYpaLlUs aTOMOB

1.2

Ilepuomnueckuit 3axkoH U lIlepuommueckas cuctemMa XUMHUYECKHX  DJIEMEHTOB
J. . MenneneeBa. CBs3b IepUOAUYECKOro 3akoHa M Ilepuonnyeckoil cucTemsl
xuMHuueckux 3neMeHToB /1. 1. MeneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHUSI ATOMOB.
3aKOHOMEPHOCTH HW3MEHEHHsI CBOWCTB XUMHUYECKHX HJIEMEHTOB M OOpa3yeMbIX HMH
IIPOCTBIX M CJOXKHBIX BEUIECTB IO IPYIIIAM M INEpUOJaM. 3HAYEHHUE IEPUOAUYECKOTO
3aKOHA B PA3BUTHH HAYKU

1.3

Crpoenue BelecTBa. XHUMUYECKass CBA3b. BuIbl XMMHMUECKON CBA3M (KOBaJIEHTHAs
HEeNoJIsIpHasT M TOJspHAas, WOHHAs, MeTajuinueckas). VOHbI: KAaTHOHBI U AHHUOHBI.
Mexanu3zMbl 00pa30BaHUsl KOBAJICHTHOW XWMHUYECKOW CBs3M (OOMEHHBIH M JTOHOPHO-
akIenTopHbIN). BogopoaHas cBs3b

1.4

1.5

1.6

BanentHocTh. DnekTpooTpunaTeabHOCTh. CTEneHb OKUCICHUS

BemecTBa MOJICKYISIDHOT'O 1 HEMOJICKYJIAPHOT'O CTPOCHUA. 3aKOH ITOCTOSIHCTBA COCTaBa
BemecTBa. THbI KpUCTAIUIMICCKHUX peH_IéTOK. 3aBHCHUMOCTh CBOMCTBA BCIICCTB OT THUIIA
KpHCT&J’IJ’IH‘-ICCKOﬁ peH_IéTKI/I. IlonstTue o JUCIICPCHBIX CHCTCMaX. HctunHeie wu
KOJIJIOUJIHBIC PACTBOPHI. MaccoBas 1015 BEIIeCTBA B pacTBOpEC

KJ'IaCCI/I(bI/IKaI_II/IH HCOPIraHUYCCKUX CO@HHHCHHﬁ. HOMCHKJIaTypa HCOPTraHUYCCKHUX
BCIIICCTB

1.7

Xumunueckas peakuus. Kiaccupukanus XMMHUYECKHMX peakUMi B HEOPraHMYECKON u
OpraHMYECKON XHUMHUHU. 3aKOH COXpPaHEHHUS MacChl BEIIECTB, 3aKOH COXPaHEHWs U
IIPEBPAILECHNS SHEPTUU IIPU XUMHUYECKUX PEAKIMIX

1.8

1.9

CkopocThb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

OOpatuMble peakiMu. XUMHUYECKoe paBHOBecHe. DakTOpbl, BIUAIOLIME HAa COCTOSHUE
xuMuueckoro pasHosecus. [Ipunuun Jle Ilarense

1.10

1.11

OnexTponuTnueckas nuccouuanus. CuibHble U ciadble 31eKTpoauThl. Cpeaa BOJHBIX
pPacTBOPOB BEILECTB: KHUCIasi, HEMTpasibHas, 1ienoyHas. Peakiiuu HoHHOrO oOMeHa

OKHCIUTEIBFHO-BOCCTAaHOBUTEIIBHBIC pCaKknuuun

2.1

2.2

2.3

2.4

HeopraﬂuquRaﬂ XUMMUA

Hemeramnsl. Ilonoxxenne HemeramioB B llepuoguyeckoil cucreMe XHUMHYECKUX
anemenToB /1. . MenneneeBa u 0coOEHHOCTH CTpOEHUsI aTOMOB. Pu3NyeCKue CBONCTBA
HEMETaJUIOB. AJUIOTPOIUS HEMETayuIoB (Ha TMpuUMepe Kuciopona, cepbl, (ochopa u
yrieposia)

XVMHUYECKHE CBOWCTBA BAXHEHUIIUX HEMETAIIOB (TaJloOTe€HOB, Cepbl, a3oTa, docdopa,
yriaepoaa M KpPEeMHHUS) U HMX COCAMHEHUN (OKCHUAOB, KHUCIOPOACOIEPIKAIIMX KHUCIOT,
BOJIOPOJHBIX coenHeHni ). [[ppmMeHenrne BaKHEUIITUX HEMETAIIOB U MX COSAMHEHUHN

Mertannsl. Ilonoxxenune meramioB B Ilepuoanueckoil cucreMe XMMHUYECKHX JJIEMEHTOB
. U. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000J0YEK aTOMOB METAJJIOB.
Ob6ume ¢usznueckue cBoiictBa MeTamioB. CIlaBbl METAUIOB. DIEKTPOXUMUUECKUN DA
HanpsHKEHUH METaJIoB

XUMHYECKHEe CBOMCTBA BaKHEHIIMX META/UIOB (HATpui, Kalui, KaJblUd, MarHui,
QIIOMUHUMH, IIMHK, XpPOM, JK€Je30, Me/ib) U UX coeanHeHui. O0mue cnocoObl MOTydeHus
MmeTasuioB. [IpuMeHeHre MeTauioB B OBITY U TEXHUKE
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2.5 I'eneTnueckas CBA3b HCOPraHNYCCKUX BCUICCTB, MPUHAMJICIKAIINX K PA3JIMYHBIM KJIaCCaM

XuMHA ¥ KU3HD

Ponb xumun B 00ecriedeHNH SKOJIOTUIECKON, JHEPTETUYECKOM U MHIIEBO O€30MacHOCTH,
3.1  pa3Butuu MeaunuHBL. [IOHITHE O Hay4YHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUUYECKHUX
peakuuii

[IpencraBnenuss 00 OOMMX HAayYHBIX NPHHIHUIAX [POMBIILICHHOTO MOIYyYEHUS
BOKHEMIIMX BEIIECTB. YeIOoBEeK B MHUPE BEUIECTB M MATEPHAIOB: BaXHEUIINE
3.2 | cTpouTelabHBIC MaTEpHAIIbl, KOHCTPYKIITMOHHBIC MaTePHUaJIbl, KPACKH, CTEKJIO, KEPaMHKa,
MaTtepualibl I DJICKTPOHUKH, HAHOMATEpHaJlbl, OPraHUYECKUE U MHUHEPAJIbHbIC
yao0peHus

XUMHS ¥ 3/10pOBbE UEJIOBEKA: IpaBWJIa HMCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENapaTosB,
3.3 mpaBwia 0€30MacHOrO MCIOJB30BaHMS MpENapaToB OBITOBOM XMMHUU B TOBCEIHEBHOM
KHU3HU

8. YHEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

Oobsa3amenvHble yueOHble MAmMeEPuavl 0sa 00yUaruiecocs
1. Xwumua 10 «xmacc. Tabpuensu O.C., OctpoymoB U.T., Cnankos C. A., -M.:
Axnuunonepnoe obmectBo «M3narensctBo «IIpocsemenuey, 2022
2. Xwmwms, 11 wracc. Tabpuensu O.C., OctpoymoB U.T., CrnaakoB C. A., M.:
Aknmoneproe obmectBo «M3natenscTBo «IIpocsemnienuey, 2022
Memoouueckue mamepuanvt 01 yyumers
1. Xumns (GazoBblii ypoBeHb). Peanmusamus TpeGopammii ®I'OC OCHOBHOTO 0O6MIErO
oOpa3oBaHus: MeToandeckoe nocodue ans yuurens / Kasepuna A. A., [Inuyruna I'. B.;
non pen. I'. B. [luuyrunoii. M.: ®I'BHY «MHCTUTYT cTpaTeruu pa3BUTHs 00pa3oBaHUs
PAO», 2022.
2. Metoauueckiue pPEKOMEHJALMH [0 HCIONb30BAHUI0 MATEPHAIOB MEXKIYHApOIHOM
BbIcTaBKU-(popyMa Poccusi» u caiita «Poccust — cTpaHa JOCTHXKEHHID» Ha YpOKaxX XMMHUU.
3. https://iodo.susu.ru/?ysclid=maj5qonsli544608951 Wuctutyr OTKPBITOTO "
JTUCTaHIIMOHHOTO oOpa3zoBanus OYpl'Y
4. https://de.bio.msu.ru/?ysclid=mqj5rt7d9t63651718 JlucTaHIIMOHHBIC
MOJrOTOBUTENIbHBIE KypChl IT0 Ouosioruu U xumuu MI'Y umenn M. B. JlomonocoBa

Hudgpposvie oopazosamenvhvle pecypcot u pecypcsl cemu uHmMepHem
1. Tudposas oudmmorexka LIOK_https:/lesson.edu.ru/catalog Poccuiickasi sneKTpoHHAs
mikos1a https://resh.edu.ru/subject/5/
2. https://him.1sept.ru/?ysclid=mqgj62vin43928956994 DneKTpoHHAasT BEpCcHUsS Ta3eThl
«XUMUSI»
3. https://bio.1sept.ru/urok/?ysclid=mgj519n03z633938508 Caiit mis yuuteneit «5 uay Ha
YPOK OHOJIOTHI
http://www.prosv.ru — U3narenbctBo «IIpocBemieHune
http://www.vgf.ru — U3patensctBo «Bentana-I'pad»
http://www.akademkniga.ru — U3marenbcTBO «AKameMKHUTA/Y YEOHUK)
http://www.ug.ru — Caiit «YduTenbpcKas ra3zeray»

N o ok
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https://de.bio.msu.ru/?ysclid=mqj5rt7d9t63651718
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http://www.akademkniga.ru/
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MeToanuyeckne HHTEPAKTHBHbIE KeHChI:
Buosnorus. 10 knace / buocuntes 6enka. Peakiun matpuunoro cuntesa. — URL:
https://static.edsoo.ru/projects/case/2024/soo/bio/2/index.html
buonorus. 10 kacc / I'enernka nona. HacinenoBanue mpru3HAKOB, CIETUICHHBIX C
nonom. — URL: https://static.edsoo.ru/projects/case/2024/soo/bio/1/index.html
www.uchportal.ru/— Yaurensckuii moprain. Y poku, Mpe3eHTaluu, KOHTPOIbHbIE PabOTHI,

TECThI, KOMITBIOTEPHBIE MIPOTPAMMBbI, METOIHUECKHE Pa3pabOTKH 0 PYCCKOMY SI3BIKY H
JUTEpaType

www.Ucheba.com/— O6pa3oBaTenbHbiii mopTain «Yueba»: «Ypokm» (WWW.uroki.ru),
«Meromuxuy» (Www.metodiki.ru), «ITocoous» (Www.posobie.ru)

www.uroki.net — Caitr «Uroki.net». Jlns ydutens: MOypoOYHOE M TEMAaTHYECKOC

IUTAHUPOBAHKME, OTKPBITHIC YPOKH, KOHTPOJbHBIC PabOThI, METOAUYCCKHE Pa3pabOTKH,
KOHCIIEKThI YPOKOB, TPE3CHTAIINN

http://school.iot.ru/— MatepueT-00yuenue. CalT METOIUIECKOM MOANCPKKH YIUTEIICH
http://www.prosv.ru/umk/konkurs/info.aspx?ob_no=12267/— Pabotbl mnoOeauTesci
KOHKYypca «Y4HTelb — YIUTEITI0» u3aarenbeTBa «[Ipocemenuey.
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