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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMUM Ha YpOBHE cpeAHero oOmiero oOpa3oBaHHMs pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii
®enepanyun», TpeOOBaHUN K pe3ysibTaTaM  OCBOEGHUs  (enepanbHO  0OpazoBaTeIbHOM
nporpaMmel cperaHero obmiero oopazosanus (POIT COO), mpencraBineHHbIX B DeaepaabHOM
rocyJJapcTBeHHOM oOpa3zoBaTenbHOM cTannapre COO, ¢ yuérom KoHuenmmu mnpenopaBaHus
y4eOHoro mpenMeTa «XWMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparmn,
peanu3yonmx OCHOBHbIE 00pa30BaTe/IbHbIE POTrPAMMBI, 1 OCHOBHBIX MOJOXeHUH «CTparerun
pa3Butusi BocnutaHus B Poccuiickoit ®@enepanun Ha nepuor 1o 2025 rona» (PacnopsixeHue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0JI0B K pa3pabOTKe MporpaMMbl MO0 XUMHH, K ONpEAETICHHUI0 OOILIe crpareruu
0o0y4yeHHUsl, BOCIIUTAHUSA U Pa3BUTHsI OOYYarOIUXCs CPEACTBAMU Y4eOHOTO mpeaMera «XHUMUs»)
st 10-11 kmaccoB Ha 6a30BOM ypoBHE cocTaBWIM KOHIENTyanbHble nosnoxeHuss ®I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJieH, Cofep KaHus, pe3yIbTaTOB 00y4YeHUs U TpeOOBAaHUI K YPOBHIO
MMOATOTOBKH BBIITYCKHUKOB.

XuMmudeckoe oOpa3oBaHUeE, TOJydyaeMoe BBHITYCKHUKAaMH 00Ieo0pa3oBaTelbHON OpraHU3alny,
ABIISICTCS HEOTHEMJIEMOM YacThl0 MX 00pa3oBaHHOCTU. OHO CIY)XHUT 3aBEpPUIAIONIUM 3TariomM
peanu3ani Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIFOUEBBIX IIEHHOCTEH, MPUCYIINX
LIEJIOCTHOW CHCTEME XMMHMYECKOro 00pa3oBaHMsA. DTH IIEHHOCTH KacaroTCs MO3HAaHUS 3aKOHOB
OpUpozbl, (OPMHUPOBAHUS MHPOBO33pEHHMsT M OOIIeH KyJbTyphl 4YEJIOBEKa, a Takke
9KOJIOTMYECKH OOOCHOBAaHHOIO OTHOLIEHUS K CBOEMY 3J0pPOBbI0 U IPHPOIHOM cpene.
Peanuzyercs xumudeckoe oOpa3oBaHue OOyyarOIIMXCs Ha YpOBHE CpEOHEro o0Iero
00pa3oBaHMs CPEACTBAMHU YUYEOHOTO MpenMeTa « XUMUs», CoJlepKaHue M MOCTPOSHHE KOTOPOTO
OIMPECACIICHbBI B MpOorpaMme IO XUMHUH C y‘-IéTOM CHCI_II/I(l)I/IKI/I HAayKH XWUMMHHU, e€ 3HaueHUs B
MO3HAHUU TIPUPOIBI U B MAaTEPUATBHOM JKM3HM OOIIECTBA, a TaKXkKe C YYETOM OOIMMX Ieneill u
NPUHIUIOB, XapaKTePHU3YIOUIMX COBPEMEHHOE COCTOSHHE CHUCTEMBbI CpEIHEro OOIIero
oOpasoBanus B Poccuiickoit denepanun.

XUMUSL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIpaeT ocoOyi0 pojib B COBPEMEHHOMH
UBWJIN3AIUH, B CO3JaHUU HOBOW 0a3bl MaTepHaabHOM KyibTypbl. OHa BHOCHUT CBOW BKJIAJ B
(bopMHpOBaHUE PAIIMOHATILHOIO HAYYHOTO MBIIUIEHUS, B CO3JJaHHUE IIEJIOCTHOTO MPEICTaBICHUS
00 OKpy’XaroIeM MUpPE KaK O €IWHCTBE MPUPOABI U YeIOBeKa, KOTOpoe GOPMHUPYETCSl B XUMUHU
Ha OCHOBE IIOHMMAaHHS BELIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEro MHUpa, OCO3HAHUS B3aUMOCBSA3U
MEX/1y CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHO B3aMMOIEHCTBYS C APYTMMHU €CTECTBEHHBIMU HAayKaMH, XMMHs CTalla HEOTHEMIIEMOU
YacThI0 MUPOBOW KYJIBTYphl, HECOOXOJUMBIM YCIOBHEM YCIIEHIHOTO TPyJa M >KU3HU KaXI0TO
yieHa oOmectBa. CoBpeMeHHas XUMHs KaK HayKa CO3WJaTellbHas, KaK HayKa BBICOKHX
TEXHOJIOTHM HampaBieHAa Ha pEUICHHE TIII00aJbHBIX NPOOJIEeM YCTOWYMBOIO PpPa3BUTHS
YeJIOBEYECTBA — CBHIPbEBOM, HHEPreTUUECKOM, MHUIIEeBOM, SKOJIOTHYecKoil 0e30macHOCTH U
OXpaHBbI 3710POBBSI.

B cooTBeTcTBUU C OOIIKMMU HENSIMH U IPUHIIUIIAMHU CPETHETO 00IIero 00pa3oBaHus CoJepKaHuE
npenmera «Xumus» (10-11  xmaccel, ©a30BBIi  YpOBEHb H3YYCHHs) OpPHUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroOUIMXCs, HEOOXOIUMYIO UM ISt



BBIPAa0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEITHOTO BKIIOYEHHUS B JKH3Hb COIMYyMa,
MIPOJIOJKEHUSI 00pa30BaHuUs B Pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTraBisiomuMH npeaMeTa « XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMUsS» U
«O01mas u HeopraHMyecKasi XMMUs, OCHOBHBIM KOMIIOHEHTOM COJIEp)KaHUSI KOTOPBIX SBIISIOTCS
OCHOBBI 0230BOM HayKHU: CCTeMa 3HaHUH M0 HEOpPraHUYeCKOH XUMUH (C BKIFOUEHHEM 3HAaHUH U3
obmeii XxuMMM) W opraHuyeckod xumun. DopMupoBaHHe AaHHOW CHCTEMBl 3HAHUH IpH
U3yYEHHH IpeaMeTa 00ecreunBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOI000pa3usl BEIIEeCTB
Ha OCHOBE OOIIMX MOHATUM, 3aKOHOB U TEOPUI XUMUMU.

CrpykTtypa conepxkaHus KypcoB — «Opranuyeckass xumus» U «OOmas M HeopraHuyeckas
XUMUSD» c(HOpMHUpPOBaAHA B MIPOrpaMMe MO XMMUU Ha OCHOBE CUCTEMHOTO MOAXO0Ja K M3YUYECHHUIO
ydyeOHOro Marepuasia M oOyCJIOBJIEHa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHUEM 3HAaHUI Ha
ONpENENEHHBIX TEOPETHUUECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XUMHH BELIECTBA
paccMaTpuBAIOTCS HAa YPOBHE KJIACCHUYECKOW TEOPHUH CTPOEHHUS OPraHMYECKUX COEAMHEHHH, a
TaKK€ Ha YPOBHE CTEPEOXMMMUYECKUX U IEKTPOHHBIX IPEICTaBICHUN O CTPOCHHUM BELIECTB.
CeeneHust 00 M3y4yaeMbIX B Kypce BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIJIEBOAOPOAOB [0
CIIO)KHBIX OHMOJIOTMYECKH aKTUBHBIX COCIUHEHUH. B Kypce OpraHMYecKod XHMHUH IOTy4YaroT
pa3BuTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs MEepBOHAYaJIbHBIC
IIPEJICTaBICHNUS O XUMUUECKON CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKaX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX CTPOCHMUSI, O XMMHUYECKON pPEaKI1H.

[Ton HOBBIM yYIJIOM 3peHuss B mpeamere «XuMmus» 0a30BOTO YPOBHS pacCMaTpHBACTCS
W3yYCHHBII Ha YpPOBHE OCHOBHOTO O0O0IEro oOpa30BaHUS TEOPETUYECCKHI Marepuan u
(hakToJIOTHYECKUE CBEJCHHS O BEIIECTBAX M XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIast 1 HeopraHuveckas XuMHs» 00ydYaroIUMCS MPEAOCTABISIETCS BO3MOXXHOCTh OCO3HATh
3HAYCHHE TEPUOIUICCKOTO0 3aKOHA C OOIIETEOPETUYECKHX W METOJOJIOTUYCCKUX TTO3UIINH,
rIyoke TMOHATh HCTOPUYECKOe HM3MEHEeHHe (YHKIMA ITOro 3aKoHa — OT o0oOImaromei 1o
OOBSICHSIIOIICH U MTPOTHO3UPYIOIICH.

Enunas cuctemMa 3HaHMH O BaKHEHIIUX BEIIECTBAX, MX COCTaBE, CTPOCHUHU, CBOWCTBAX M
MPUMEHEHUH, a TAKXKE 0 XUMUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nomonHsiercss B Kypcax 10 wm 11 kimaccoB dieMEHTAMH  COJCpPXKaHUs, HWMEIOIIUMHU
KyJIbTYpOJIOTHUECKUI M TPHUKIAAHON Xapakrep. ODTHU 3HAHHUS CIIOCOOCTBYIOT TOHMMAaHHUIO
B3aMMOCBSI3M XHMHU C JIPYTUMH HayKaMH, pacKpbIBalOT €€ pojib B TO3HABaTENbHOU U
MPAKTHYECKON JCSITENTFHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIMTAHHWIO YBAXKEHHUS K TIPOIECCY
TBOPUYECTBA B OOJIACTH TEOPUU U MPAKTUYCCKUX MPUIIOKEHUN XMUMHH, TIOMOTAIOT BBITYCKHUKY
OPHUCHTUPOBATHCA B 06IH€CTBGHHO U JIMYHOCTHO 3HAYUMBIX HpO6JICMaX, CBSI3aHHBIX C XI/IMI/Ief/'I,
KPUTUYECKH OCMBICIMBATH MH(OPMAIMIO M TMPUMEHSTh €€ Ul MOMOJIHEHUS 3HAHUH, pelieHus
HHTCIUICKTYAJIbHBIX W OSKCICPUMCHTAJIbHBIX HCCJICIOBATCIIbCKUX 3aj1ady. B CJIOM COACPIKAHUC
y4eOHOTO0 MpeaMeTa « XUMHs» JaHHOTO YPOBHS M3y4YCHHs OPHEHTHPOBAHO Ha (popMUpOBaHHE Y
00yJaronmxcsi MUPOBO33PEHUECKOM OCHOBBI Il TOHMMaHHUS (UI0CO(DCKUX MU, TaKUX Kak:
MaTepHalbHOE €IMHCTBO HEOPTaHUYECKOTO M OPraHUYEeCKOTO MUpPA, O0YCIOBICHHOCTh CBOWCTB
BEILIECTB MX COCTAaBOM U CTPOCHHMEM, MIO3HABAEMOCTh MTPUPOIHBIX SIBICHUM MYTEM 3KCIIEPUMEHTA
U PCUHICHUA HpOTI/IBOpC‘II/Iﬁ MCKAY HOBBIMU q)aKTaMI/I U TCOPECTUYCCKUMHU IMPCANIOCBLUIKAMH,
OCO3HAHHUE POJIM XMMHH B PEIICHUH DKOJIOTHYECKUX MPOOJIeM, a TakKe MpodsieM cOEpeKeHUS
SHEPIreTUYECKUX PECYPCOB, CHIPbS, CO3aHUS HOBBIX TEXHOJIOTMI U MaTEpUAJIOB.



B nnane pemieHust 3a1a4 BOCIUTAHUS, Pa3BUTHS U COLMAIM3ALUU OOYYAIOIIMXCS MPUHSATHIC
IpOTPaMMOIl 10 XMUMHH TOIXOABI K OIPEICICHUIO COICpPKaHUS U TOCTPOCHUS TpeaMeTa
npeaycMaTpuBaoT (OPMHPOBAHUE YHHUBEPCAJIBbHBIX YUEOHBIX NEHCTBUM, MMeImuX 0a3zoBoe
3HAQYEHUE Ui Pa3IMYHBIX BUJIOB JESITEIBHOCTH: PpEIICHUS MpoOJeM, TOUCKa, aHajah3a |
00paboTku wuH(pOpMAIMK, HEOOXOAMMBIX JUIS NPUOOPETEHHS OINbITa TMPAKTHYECKOW W
HCCIIEIOBATEIBCKON ACATEIBHOCTH, 3aHIMAIOIICH BaKHOE MECTO B TIO3HAHUH XUMHUH.

B mpaktuke npenoaaBaHusi XMMUU KaK Ha YpPOBHE OCHOBHOTIO 0OIIero oOpa3oBaHMs, TaK U Ha
YPOBHE CpefHero oO0Iero o0pa3oBaHUs, MPH ONPEAEICHUN COAEPKATEIbHONW XapaKTEPUCTHKH
Lelned W3ydeHHs IpelMeTa HalpaBiICHUEM IE€PBOCTENIEHHOW 3HAYUMOCTU TPAJUIIMOHHO
npu3Haércst  (OPMHpPOBAaHHWE OCHOB XHMHYECKOM HAyKHM Kak oO0JacTh COBPEMEHHOTO
€CTECTBO3HAHUS, NPAKTUYECKOM JEATEIbHOCTH YEJIOBEKAa M KAaK OJHOIO M3 KOMIIOHEHTOB
MHUpPOBOM KyJbTypbl. C METOAMYECKON TOUKM 3pEHHs] TAKOM IMOAXOJ K OIpENeiIeHHIO Liejel
U3Y4EHHUS MIPEIMETA SBJISIETCS BIIOJIHE OIPABIAHHBIM.

CornacHo AaHHOW TOYKE 3pEHMS TJIaBHBIMH LEISIMU M3YUYEHUs MpeaMeTa «XuMus» Ha 6a30BOM
ypoBHe (10 —11 xun.) sBastoTCS:

(I)OpMI/IpOBaHI/Ie CHUCTEMbl XMMHUUYECKHMX 3HAHHM KakK Ba)KHEMIIIEH COCTaBIISIOIIEH €CTeCTBEHHO-
HaquOﬁ KapTUHbI MHpaA, B OCHOBC KOTOpOﬁ JICKAT KIIFOUYEBBIC IIOHATHS, (bYHI[aMeHTaJ'IBHBIe
3dKOHbBI W TCOPHU XUMHHU, OCBOCHHUC A3blKa HAYKH, YCBOCHHUC U IIOHMMAHHUC CYINIHOCTH
AOCTYITHBIX O606IH€HHﬁ MHUPOBO33PCHUYCCKOI'O XapakKTepd, O3HAKOMJICHHC C HCTOpHeﬁ ux
Pa3BUTHA U CTAHOBJICHUA,

dbopMHpOBaHHE ¥ pPA3BUTHE TPEJICTABICHUNA O HAyYHBIX METOAAaX IIO3HAHUS BEIIECTB U
XUMHUYECKUX peaKiui, HeOOXOMUMBIX ISl MPUOOPETEHUsT YMEHUN OpPHEHTHUPOBATHCS B MHpPE
BEIIECTB M XHWMHWYECKHMX SBJIEHUM, HMMEIOIIUX MECTO B MPUPOJE, B MPAKTUYECKOW U
MMOBCETHEBHOM KU3HU;

Pa3BUTHUC YMCHI/II\/'I A CII0CO00B ACATCIIbHOCTH, CBA3aHHBIX C Ha6J'IIOI[eHI/I€M n O6”I)$ICH€HI/I€M
XUMHUYECKOTO IKCIIEPUMEHTa, COOJII0ICHUEM MPaBHII 0€30MacHOTO 0OpaIeHUS C BEIIECTBAMMU.

Hapsimy ¢ stum, comepikarenbHas XapakTepUCTHUKA IeNed W 3aad M3ydeHUs NpeaMeTa B
porpaMMe 1Mo XUMHH YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBHH C HOBBIMH MPUOPUTETAMH
B cHcTeMe cpeaHero oOmiero obOpaszoBanus. CeromHs B MPENOJaBaHUM XUMHH B OOJbIICH
CTENEHU OTHAETCA TMPEANOYTCHUE MPAKTHUYECKOW KOMIIOHEHTE COJepKaHus OoOydeHwus,
OPUEHTHPOBAaHHOM Ha TOJATOTOBKY BBIITYCKHHUKA OO0IIe00pa3oBaTeIbHON  OpraHu3alui,
BIIAJICIOIET0 HE HAOOPOM 3HAHUH, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHUSIMH aKTUBHOTO TOYYCHHS 3HAHWA M MPUMEHEHHS MX B PCAbHOU JKU3HH JUISI PEIICHHUS
MPAKTHYECKUX 3ajay.

B cBs3u ¢ 3TUM npU M3YYEHUU TpeaMeTa «XUMUs» JTOMHUHUpYIOIIee 3HaUYeHHE MPUOOpeTaroT
TaKue 1NN U 3a/1a4U, KaK:

ajanTanus oOydaroIMXcsl K YCJIOBUSAM JAMHAMHYHO pa3BUBAIOIIErOcs MHUpA, (OPMHpPOBAHUE
MHTEJUIEKTYaJIbHO PAa3BUTOH JIMYHOCTH, TOTOBOM K CaMOO0Opa3oBaHMIO, COTPYJHHYECTBY,
CaMOCTOATEIIBHOMY IIPUHATHUIO I'PAMOTHBIX PELICHUM B KOHKPETHBIX JXU3HEHHBIX CHUTyalUsX,
CBSA3aHHBIX C BEIIECTBAMM U UX IIPUMEHEHUEM;



¢dopmupoBaHue y O0y4aromuXcs KIIOUEBBIX HABBIKOB (KJIHOYEBBIX KOMIETEHIUI), MMEIOIINX
YHHBEpCAJbHOE 3HAYEHHUE ISl Pa3IMYHBIX BHUJOB JESATEIHHOCTH: PEIICHHs IMPOoOJieM, MOMCKa,
aHanm3a U o0paboTKM MH(pOpMAIUU, HEOOXOAUMBIX U MPUOOPETEHHS OIbITA JEATEILHOCTH,
KOTOpasi 3aHUMaeT Ba)XKHOE MECTO B IMO3HAHWM XWUMHH, a TaKXKe Ui OLUEHKH C MO3HMIUN
HKOJIOTUYECKOM OE30MacHOCTH XapakTepa BIHUSHHUSA BEIIECTB M XHMHUYECKUX MPOIECCOB Ha
OpraHM3M YeJIOBEeKa U MPUPOAHYIO CPEy;

pa3BUTHE TIO3HABATENbHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH
o0yyYaromuxcs: CHOCOOHOCTH CaMOCTOATENBHO IPHOOpPETaTh HOBHIE 3HAHHUS 10 XHMHU B
COOTBETCTBHHM C )KM3HEHHBIMHU MOTPEOHOCTSMH, HCIIOJIb30BaTh COBPEMEHHbIE HH(OpPMAIIMOHHbIE
TEXHOJIOTUH ISl TIOMCKA M aHAJIN3a yUYeOHON M HayYHO-TIOMYJISIPHON HH(pOpMAIIMA XUMHUYECKOTO
COZIepKAHUS;

(bOpMI/IpOBaHI/Ie U Ppa3BUTUC Y o6yqa101u14xcs{ ACCOIMAaTUBHOIO M JIOTHYCCKOI'O MBIIIJICHHA,
HaGHIO,I[aTCJIBHOCTI/I, C06paHHOCTI/I, AKKYpaTHOCTH, KOTOPbIC 0COOEHHO HCO6XO,Z[I/IMI>I, B
YaCTHOCTH, IIPH TNIAHUPOBAHUHA U IIPOBCACHUN XUMUUYCCKOI'O SKCIICPUMCHTA,

BOCIHTAaHUE Y 00y4aroImuxcsl yOexAEHHOCTH B T'YMaHUCTHUECKON HAIMpPaBJIIEHHOCTH XUMUH, €€
BOXHOW pONM B pEHICHWH TJI00ANbHBIX NPOOJIEM paIMOHAIBHOTO MPUPOIOTOIH30BAHMUS,
MIOTIOTHEHUS JHEPTreTHUECKUX PECypCOB M COXpPaHEHMs MPUPOJHOIO PaBHOBECHUS, OCO3HAHUS
HEOOXOIUMOCTH OEpe’KHOTO OTHONICHUS K TPHUPOAE M CBOEMY 3/J0pPOBBIO, a TaKxke
MPUOOPETEHMS OTbITa UCIIOJIB30BAHUS MOYYSHHBIX 3HAHUN TS IPUHITHS TPAMOTHBIX PELICHHIA
B CUTYAaIIUsX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSMHU.

B ydeGHOM mmane cpemHero o0miero oopa3oBaHus npeaMeT « XUMHUs» 0a30BOTO YPOBHS BXOJIUT
B COCTaB MPEeIMETHOHN 00sacT «EcTeCTBEeHHO-HAYYHBIC TPESIMETHI.

OO1m1ee YuCIIO YacoB, OTBENEHHBIX /IS U3yUSHHUS] XUMUH, Ha 0230BOM YPOBHE CpPEIHETr0o 00IIero
oOpazoBanmsi, cocTaBiseT 68 dyacos: B 10 kimacce — 34 gaca (1 gac B Hegemo), B 11 kmacce — 34
yaca (1 yac B Henemo).

COJAEP)KAHUE OBYYEHMUA 10 KIIACC

OPI'AHUYECKASA XUMUA
Teopernyeckne OCHOBBI OPraHUYECKOW XUMUH

IIpenmer  opranmyeckoil  XxumuM: €€  BO3HHMKHOBEHME, pa3BUTHE M 3HA4YEHUE
B IIOJ[yYE€HUH HOBBIX BELIECTB MU MaTepHasoB. Teopus CTPOEHMs OpraHMYECKUX COCIUHEHHMH A.
M. BytnepoBa, €€ ocHOBHblE MONOKEHUS. CTPyKTypHble (OpPMYJIbI OpPraHMYECKHX BEIIECTB.
I'omomnorus, nzomepus. XUMHUYECKasi CBSI3b B OPraHMYECKUX COEAMHEHUSAX — OJUHApPHBIE U
KpaTHBIE CBS3H.

[IpencraBnenne o kinaccuUKAMM OPraHUYECKUX BemiecTB. HoMeHKkIaTypa OpraHMYecKUX
COEIUHEHMI (cUcTeMaThdeckas) M TpPUBHAJIbHBIE HA3BaHUA BAXKHEHIINUX MpeacTaBUTENeH
KJIACCOB OPTraHUYECKUX BEILIECTB.

SKCHCQI/IMCHTHJ'IBHI)IG MCTOJIbl HM3YUYCHHWA BCHICCTB W HUX H[!GB[!&!![CHHﬁZ O3HAKOMJICHUE C
o6pa3uaMH OpraHNM4Y€CKUX BCHICCTB M MaTCpUalaMH Ha MX OCHOBE, MOACIMPOBAHHUE MOJICKYJI



OpPraHMYECKUX BEIIECTB, HAOIIOJEHHE U ONHMCAaHHE JAEMOHCTPALMOHHBIX OINBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELLECTB MPU HArpeBaHUM (IJ1aBjieHUEe, OOyTIMBaHUE U TOPEHHUE).

YrieBogopoasl

AJIKaHbBl: COCTaB M CTPOEHHUE, TOMOJIOTUYECKMH psaa. MeTtaH M 3TaH — TMpoOCTEHIIne
MPEACTABUTENHN QIKAHOB: (PU3WYECKHE W XUMHUYECKHE CBOWCTBA (PEaKIMU 3aMElICHUS |
TOpEHUs), HAaXOXKJICHUE B IPUPOJIE, MOTyUCHHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKHH psAA. DTWIEH U NPONMJIEH — MpOCTEHIINe
MPE/ICTaBUTENIN AJIKEHOB: (U3MYECKHe M XUMHYECKHE CBOICTBa (peakuuH T'HIPUPOBAHUS,
rajlor€HUPOBaHuUs, TUPATALMU, OKMCIEHHS U MOJIMMEPHU3aLUN), TOJIyYeHNUE U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 u  wmerunOyraameH-1,3: cTpoeHHe, BaKHEHIINE XWMHUYECKUE
cBoiicTBa (peakuus nonuMmepusanun). [lonydeHne CHHTETUUECKOTO KayuyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALIETWIEH — MpOCTEHIINit
IPEeJCTaBUTENIb AJKUHOB: COCTaB, CTPOCHME, (pU3MYecKHe M XMMHUYECKUE CBOMCTBa (peakuuu
TUJIPUPOBAHUS, FaJIOT€HUPOBAaHMs, TUApaTalluK, TOPEHUSI), IOJyUEHUE U IPUMEHEHHE.

Apenbl. benszon: coctaB, cTpoeHHe, (U3HMYECKHE M XUMHUYECKHE CBONCTBA (peakiuu
raJlOTeHUPOBAaHUS W HUTPOBAHMA), TOJIY4YEHHE U TpuUMeHeHue. Tonyon: cocmas, cmpoemue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMPOBAHUs), NOJYUEHUE U
npumenenue. TOKCHYHOCTb ~ apeHOB.  |'eHeTHueckass CBSI3b  MEXIYy  YIJIEBOJOPOJAMH,
MIPUHAISKAIIMMHU K Pa3TUYHBIM KJIaccaM.

ITpupoaHble HCTOYHUKH YTiIeBoA0poaoB. [IpupoaHslil ra3 u nomnyTtHele HeTsHbIe ra3sl. HedTh
n e€ npoucxoxaeHue. CrnocoObsl mepepaOOTKH He(TH: MEepPeroHka, KPEeKHHr (TEpMHYECKHUH,
KatanuTHueckuil), mnuponu3. Ilpoayktel mnepepaboTku HedTH, UX HpPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yroJib ¥ IPOJYKThI €ro nepepadoTKy.

OKCIEPUMEHTAIBHBIC METObI M3YYCHHS BEIISCTB WM WX TPEBPAIEHUN: O3HAKOMJICHHE C
o0pasnamu IiacTMacc, KaydyKoB U pe3uHbl, Koutekiun «Hedtb» n «YTomb», MonenupoBaHue

MOJIEKYJ1 YIJIEBOJOPOJIOB U TaJlOT€HONPOU3BOJHBIX, IPOBEIECHUE OIPAKTUYECKON pPaboThI:
MOJTyYeHHUE ITHIICHA U U3YUYEHHUE €r0 CBONCTB.

PacuéTtHble 3a/1a4u.

Breraucnenus mo YPaBHCHUIO XUMHYECKOU peaKknuuun (MaCCbI, O6’béMa, KOJIN4YCCTBA HMCXOAHOI'O
BCIICCTBA WJIM IPOAYKTAa PCAKIOHUHN I10 H3BCCTHBIM MAacCCC, 06’béMy, KOJMYCCTBY OIHOTO U3
HUCXOAHBIX BCHICCTB UJIN ITPOAYKTOB peaKL[I/II/I).

KI/ICJ'IOpOI[COI[Cp)KaH_II/IC OpraHnv4eCKUC COCANHCHUA

[IpenenbHble OAHOATOMHBIE CIUPTHI. METaHOJ U 3TAHOJ: CTPOEHUE, (PU3UUECKUE U XUMUYECKHE
CBOICTBA (peaklMM C aKTUBHBIMH METaJlJIaMH, TaJIOr€HOBOJIOPOAAMH, TOPEHHE), PUMEHEHHE.
Bonopoansie cBsizu Mexy MOJIEKyJIaMy CIUPTOB. JlelicTBUE MeTaHoJa U 3TaHOJIa Ha OPraHu3M
YelioBeKa.



MHoroaToMHble COUPTHI. DTUICHTJIUKONIb U TJIMLEPUH: CTPOCHHE, (PU3NYEeCKHe M XUMHUYECKUE
CBOMCTBAa (B3aUMOJEHCTBUE CO IIEJOYHBIMM METa/lIaMH, KaueCTBEHHas peakuus Ha
MHOrOaToOMHble cnupThl). /JleficTBue Ha opraHusM uyenoBeka. [IpuMeHeHue IMLepuHa W
ITUJICHTJIUKOJISL.

deHON: cTpoeHHE MOJEKYJNbl, (U3MYECKHe M XMMHUYECKHE CBOMCTBA. TOKCHYHOCTH (peHoIa.
[Tpumenenue ¢peHona.

Anpaerunbl u kemonsvl. GopMalibieTu 1, aneTanbJAeTUl: CTpoeHHue, PU3NUECKHE U XUMHUYECKUE
CBOMCTBA (peaklMu OKUCICHHS M BOCCTAHOBJICHMS, KAUECTBEHHBIE DPEAKIMH), MOJIYYCHHE H
MIpUMEHEHNE.

OAHOOCHOBHBIE TpeJeNbHbIE KAapOOHOBBIE KHUCIOTH. MypaBbHHAasS M YKCYyCHas KHCIIOTBI:
CTpoeHue, (pu3ndecKkue u XUMHIECKHEe CBOMCTBA (CBOMCTBA, OOIIHE /IS Kilacca KUCIIOT, PEaKIIHs
sTepuduKanmu), moidyuyeHue U npuMeHneHue. (CreapuHOBass U OJICMHOBAs KHCIOTHI Kak
MPEACTABUTENH BBICIINX KapOOHOBBIX KHCIOT. MbUTa KaK COJHM BBICIIMX KapOOHOBBIX KHCIIOT,
WX MOIOIIee IeHCTBHE.

CrnoxHable 23QUpBI KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. I maponu3 cioxHbIX 3¢gupoB. Kupsl.
I'unponns xupos. [Ipumenenne xupos. buosornueckas posib )KUPOB.

VYraeBopl: COCTaB, KJIAacCH(UKALUs YTIIEBOAOB (MOHO-, MU- W TOJMcaxapujel). [mroko3a —
MPOCTEHIINK MOHOCAaXapHuI: OCOOEHHOCTH CTPOCHHS MOJEKYJbI, (pU3MYecCKHe W XUMHUECKHUE
cBoiicTBa (B3aumojeiictBue ¢ rugpokcugom meau(ll), okucieHne aMMHUayHBIM PacTBOPOM
okcuga cepebpa(l), BoccraHOBIeHHME, OpO’KEHHE TIIFOKO3bI), HAXOXKIEHHE B TPHUPOJE,
MpUMEHeHne, buoornueckas poib. @otocuuTe3. DpyKTO3a KaK U30MEP TIIHOKO3BI.

Kpaxman wu wnemnonosa Kak NpUpoAHbIE moauMepbl. CTpoeHHe Kpaxmayla M ILEeJIH0JIO03bI.
dusnyeckre 1 XMMUYECKHEe CBOMCTBA KpaxMaina (TUAPOJIN3, KAaueCTBEHHAs PEaKIUsl C HOJIOM).

BKCHCIQI/IMCHT&]’ILHHC MCTOJAbI HM3YUYCHHA BCIICCTB MW HX HI!CBI!&!!!GHI/Iﬁl IIPOBEACHUC,
Ha6J'IIO,I[eHI/Ie N OIIMCAHUEC JEMOHCTPALMOHHBIX OIIBITOB: T'OPCHHUE CIIMPTOB, KAa4YC€CTBCHHLIC

peaKkiMyd OJHOATOMHBIX CIUPTOB (OKHCIeHHE 3TaHona okcuaoM wmenu(Il)), MHOroaromHsIx
cnupToB (B3auMmojnelcTBue TiuiepuHa ¢ ruapokcunom wmeau(ll)), ampaerunoB (okucieHHE
aMMMa4yHbIM pacTBopoM okcuga cepeopa(l) m rugpoxcunom menu(ll), B3aumopeiicTBue
Kpaxmalia C HOJOM), MpPOBEIEHHE MPAKTUYECKOW pabOThl: CBOWCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérhple 3agayn.

Bbruncnenus mo ypaBHEHHIO XMMUYECKOW peakuuu (Macchl, 00bEMa, KOJUYECTBA HCXOTHOTO
BElLIECTBAa WJIM NPOAYKTa pEaKlUMU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3
MCXOJIHBIX BELECTB WM IPOAYKTOB PEAKIIUN).

A30Tcoaepikallue OpraHnyecKue COeIUHEHUSI.

AMUHOKHUCIIOTBI Kak aM(OTepHble OpraHuueckue coequHeHHs. DPU3NYeCKHe U XUMUYECKUE
CBOICTBAa aMHUHOKHCIOT (Ha TpuUMepe INMIKHA). buonornueckoe 3HaYeHHE AMUHOKHUCIOT.
IlenTunel.



benkun kak mnpuponHbIE BBICOKOMOJEKYJSIpHbIE coeAuHeHus. llepBuuHas, BTOpUYHAs U
TpeTHYHasi CTPYKTypa OenkoB. XWMHUYECKHE CBOWCTBAa OCIKOB: THAPOJIN3, JACHATYpAIlus,
KaueCTBEHHBIE PEAKIIMH Ha OCIKH.

3KCH€‘[2HMCHT&]’ILHH€ MCTOJIbI U3YYCHHA BCUICCTB U UX H[!eBlzameHI/IﬁZ HaGJIIO,Z[eHI/IC " OITMCaHHuC
ACMOHCTPAaIMOHHBIX OIIBITOB: ACHATYpALlUA 0EeJIKOB I[IPpU HArp€BaHuu, OIBETHLIC PECAKIINU OEJIKOB.

BBICOKOMOJ'ICKy.HHpHLIC COCANMHCHUA

OCHOBHbIE TIOHATHS XUMHHM BBICOKOMOJIEKYJIAPHBIX COEIMHEHHWI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb NOJUMEpU3AlNM, CpeAHssl MoJyieKyispHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — NOJMMEpU3aLMs U MOJIMKOHACHCALINS.

3KCHC[ZI/IMGHT2UII)HI>IG MCTOJIbI HM3YUYCHHWA BCHICCTB MU HX H[}GB[)&[I!CHHﬁI O3HaAKOMJICHUE C
06pa3uaMH NpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KAyUYKOB.

MexXnpeaIMeTHBIE CBSI3H.

Peanmu3anms MeXnpeaMeTHbIX CBsI3ed NpPH W3y4eHUM opraHudeckoil xummu B 10 kmmacce
OCYILLECTBIISICTCS Yepe3 HCIOJIb30BAaHHE KaK OOLIMX €CTECTBEHHO-HAYYHBIX IMOHATHUH, Tak M
MOHATHH, ABJISAIONIMXCS CUCTEMHBIMU JJIS1 OTJENIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TOHATHUS: SIBICHUE, HAy4YHBIM (hakT, rUmoresa, 3aKOH, TEOpHs,
aHaIM3, CUHTE3, KIACCU(HUKAIMSA, TEePHOAMYHOCTh, HAOIIOJEHUE, M3MEpEHHE, SKCIIEPUMEHT,
MOJICTTUPOBAHUE.

®duzuka: maTepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, MOJEKyJa, SHEPreTUYECKHil YpOBEHbD,
BEILIECTBO, TEJIO0, 00BEM, arperaTHOe COCTOSIHHE BELIECTBA, (PU3NYECKUE BEJIMUMHBI U €IUHUIIBI
UX U3MEPEHUSI.

buonorus: knerka, opranu3Mm, Ouochepa, oOMeH BemlecTB B OpraHusme, (OTOCHHTES,
OMOJIOTMYECKU aKTHUBHbIE BelecTBa (O€IKH, yIIeBOAbI, JKUPbI, (PEPMEHTHI).

Feorpa(l)m{: MHHCPAJIbI, TOPHBIC TOPOABI, ITOJIC3HBIC HCKOITACMBIC, TOIIJIMBO, PECYPCHI.

TexHomorus: MHUIICBEIC MMPOAYKTBhI, OCHOBLI PallMOHAJIIBHOTO IIWUTAaHHA, MOIOIIHUE CpPCIACTBa,
JICKAPCTBEHHBIEC 1 KOCMETUYCCKUEC TMPEIapaThl, MaTCpUajbl N3 HCKYCCTBCHHBIX U CHHTECTHYCCKUX
BOJIOKOH.

11 KIIACC OBIIAA U HEOPTAHUYECKASA XUMUA
Teopernyeckne 0CHOBBI XUMHH

XUMHUYECKHH 2JIeMEHT. AToM. SIapo aToma, H30TOIbI. DJIEKTPOHHAsI 000JI0YKA. DHEPreTHUCCKUE
YPOBHH, MMOYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- aeMeHThl. OCOOCHHOCTH pacpeieIeHuUs
AJIEKTPOHOB O OPOUTANISIM B aTOMaX AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS
KOH(UTyparmus aTOMOB.

[lepnonnueckmii 3akoH u [lepuonnueckas cuctema xXumMudeckux 31neMeHToB /1. M. Menneneesa.
Casi3p eproAnyecKoro 3akoHa u [lepruoauueckoil cuCTeMbl XUMUYECKUX 371€MEHTOB /1.
N. MenpeneeBa ¢ COBpeMEHHON TEOPUEN CTPOEHUS ATOMOB. 3AKOHOMEPHOCTH U3MEHEHUS



CBOMCTB XMMHYECKHUX 3JIEMEHTOB U O6p33yeMBIX HUMU MMPOCTHIX U CJIOXKHBIX BCUICCTB IO I'pyIIiaM
" nIepuoaam. 3HaucHUE NEPUOANYCCKOIO 3aKOHA B pa3BUTUU HAYKH.

CtpoeHue BemecTBa. XUMUYECKast CBsA3b. BUABI XUMUYECKOH CBSA3M (KOBaJCHTHAS HEMOJISIpHAS
Y TIOJISIpHAS, MOHHAS, METaJITNYeckasi). MexaHn3Mbl 00pa30BaHHs KOBAJIEHTHONW XMMHUYECKOM
cBsi3U (OOMEHHBII U JOHOPHO-AaKIeNTOPHBIN). BogoponHas cBs3b. BaneHTHOCTS.
DnekTpooTpulaTenbHOCTh. CTeneHb OKUCIeHUs. IOHBI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKyIIpHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BeIIeCTBa. THUIBI KPUCTAIITMYECKHUX PEIIETOK. 3aBUCMMOCTh CBOMCTBA BEILIECTB OT THIMA
KPUCTATMUECKON PEIIETKY.

[TonsiTHE O MUCTIEPCHBIX cUcTeMaX. MICTHHHBIE M KOJUIOUIHBIE pacTBOpbl. MaccoBast 1oJist
BEILIECTBA B PACTBOPE.

Knaccugukarms HeopraHndeckux coenHeHnid. HoMeHKmaTypa HeOpraHu4ecKrux BEIeCTB.
I'eneTnueckas CBS3b HEOPraHUYECKHUX BEIECTB, IPUHAMICKALIUX K PA3IIMYHBIM KIIACCAM.

Xumnueckas peakius. Knaccudukanus XuMUYeCKUX peakifii B HEOPraHMUECKON U
OpPraHUYECKOM XUMUH. 3aKOH COXPAaHEHUS MacChl BEIIECTB, 3aKOH COXPAHEHNUS U NIPEBPAICHUS
SHEPTUHU NP XUMHUYECKUX PEAKIUAX.

CKOpOCTh peakiny, €€ 3aBUCUMOCTh OT Pa3IM4HbIX (hakTopoB. OOpaTUMBbIE pEeaKITUH.
Xumnueckoe paBHoBecue. PakTOphbl, BIUSIOLUIUME HA COCTOSHUE XUMUYECKOTO PABHOBECHSL.
[Tpunnun Jle [latense.

BHGKTPOJ'II/ITI/ILIGCKaH Jucconnranus. CuibHbIe U c1a0bIe QJICKTPOJIUTHI. Cpe/:[a BOJHBIX
pacTBOpPOB BEHIECCTB: KHUCJIasd, HeﬁTpaHBHaﬂ, micJI049Has.

OKHCIIMTEIbHO-BOCCTAHOBHUTCILHBIE pCaKum.

DKCIIepUMEHTAIbHbBIC METO/Ibl U3YUEHHSI BELIECTB U MX MPEBPALICHUIN: AEMOHCTPALIUS TaOIUIL
«Ilepuoguueckas cucreMa XuMu4deckux aeMeHToB /. M. MenneneeBay, nsyueHue Mozeien

KPUCTANTMUECKUX PEIIETOK, HaOII01eHe

1 OTIMCaHUE JIEMOHCTPAIIMOHHBIX U JJa0OpAaTOPHBIX OIBITOB (Pa3yio’KeHNE IEPOKCHIA BOJOPOIa B
IIPUCYTCTBUM KaTalln3aTopa, ONpPEAEIEHUE CPEAbl PACTBOPOB BELIECTB C IOMOIIBIO
YHHBEPCAILHOTO MHINKATOPA, PEaKIIMK HOHHOTO OOMEHa), MPOBEACHNE TIPAKTHUECKOW PabOThI
«BrnusHuEe pa3nu4HbIX (GAKTOPOB HA CKOPOCTh XMMUYECKON PEaKIimy.

PacuéTHble 3a/1a4u.

Pacuérbl o ypaBHEHUSIM XUMHYECKUX PEaKLUH, B TOM YHCIIE TEPMOXUMUUECKHE PACUEThI,
pacuéThl ¢ UCMIOTB30BAHUEM TIOHATHUS «MACcCOBasi JOJIS BEIIECTBAY.

Heopraﬂuqeckaﬂ XUMuUsl

Hewmeramnsl. [Tonoxenne HemeTamio B [leproauyeckoil CUCTEME XUMUYECKHUX 3JIEMEHTOB /1.
W. MenneneeBa 1 0COOCHHOCTH CTPOCHUSI aTOMOB. DU3UYECKIE CBOWCTBA HEMETAIUIOB.
AnmoTponusi HEeMETaJUIOB (Ha IpUMepe KUCIopoa, cepsl, pocdopa u yrieponaa).



XUMHUYECKUE CBOMCTBA BAKHEHIIINX HEMETAJUIOB (TalIOTeHOB, CEPHI, a30Ta, ¢pocdopa, yriaepoaa u
KPEMHHUS) U UX COEAMHEHUH (OKCHJIOB, KUCIOPOACOAEPKAIINX KUCIIOT, BOJOPOIHBIX
COCIMHEHUM ).

HpI/IMCHeHI/Ie BaKHEUIIINX HEMETAJIJIOB U MX COCIUHECHUIM.

Mertamnel. [Tonoxenne meramioB B [leproanyeckoil cucteMe XMMUYECKUX 3JIeMeHTOB /1.

N. MenneneeBa. OcoOeHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JI04€K aTOMOB MeTasioB. OOue
¢uzmdeckue cBoicTBa MeTauioB. CIUTaBbl METAJJIOB. DJIEKTPOXUMUYECKUN PSIJT HATTPSHKCHUN
METaJIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIITUX METAIIJIOB (HATPUM, Kallui, KalblUi, MarHui, aAIFOMUHUH,
IIMHK, XPOM, JKEJI€30, MEJ/Ib) U UX COCTUHEHUH.

OO6ure ciocoObl moy4yeHus: MeTauioB. [IpuMeHeHre MeTauIoB B OBITY U TEXHHKE.

3KCH€‘[2PIMCHT8.J]LHBI€ MCTOJbI U3YYCHUSA BCHICCTB U UX H[}eB[zageHHﬁ: HU3YUCHUC KOJUICKIUU
«Mertannsl U CIlJIaBBbI», O6p33].[OB HEMCTAJIJIOB, pCIICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4,

HaOJI0IeHUE U ONMCaHKUEe JEeMOHCTPALMOHHBIX M Ja0OPAaTOPHBIX OIBITOB (B3aUMOIEHCTBHE
THJIPOKCH/IA ATFOMUHHESI C PACTBOPAMH KUCIIOT U IIeNI0Uel, KaYeCTBEHHbIE PEaKIUY Ha KATHOHBI
METaJUIOB).

Pacuérhple 3aga4n.

Pacuérbl Mmacchl BemiecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacce WIIH
00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, PACUEThl Macchl (00bEMa, KOTUYECTBA
BEIIECTBA) MIPOYKTOB PEAKIUH, €CIIM OJHO U3 BELIECTB UMEET MIPUMECH.

XuMud M ;KN3Hb

Posb xumun B 00ecrieyeHIH SKOJIOTHIECKOM, SJHEPTeTUIECKOM U MUIIEBON OE€30MacHOCTH,
pa3BUTUU MeIUUMHBL. [[IOHATHE 0 HAYYHBIX METOJAX NTO3HAHUS BEIIECTB U XUMHUECKUX
peaKuuid.

HpeI[CTaBJ'IeHI/IH 00 06HII/IX HAaY4HBIX IIPUHIHUIIAX IIPOMBIIIJIICHHOI'O ITOJYUYCHUA BaKHEHIIINX
BCIICCTB.

Yemosek B MHUPEC BEIIECCTB 1 MATCPUATIOB: Ba)KHCHIIIIIEC CTPOUTCIIBHBIC MaTCPUAJIbI,
KOHCTPYKIHMOHHBIC MaTC€pUalibl, KPACKH, CTCKJIO, KEPAaMHKa, MaTCpraibl JJIA SJICKTPOHUKH,
HaHOMATCpUaJbl, OPraHU4CCKNEC U MUHCPAJIILHBIC y1106peHH$[.

XuUMUS U 3J0POBbE YEIIOBEKA: MPABUJIA UCIIOIb30BaHUS JICKAPCTBEHHBIX MPENapaToB, IpaBuiia
0€30I1acHOTO WCIIOIH30BAHMSI MPENapaTOB OBITOBON XUMUU
B TTIOBCETHEBHOM >KH3HU.

MeXnpeaIMeTHBIE CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBsI3el pU U3yuyeHUH oO1Iel U HeopraHndeckoi xumuu B 11
KJIacce OCYIECTBIISIETCS Yepe3 UCTIONIb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAYUHBIX OHATUH, TaK
Y TIOHATUH, SIBJISIFOIIMXCS CUCTEMHBIMU ISl OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO
LIUKIIA.



O6H_II/I€ CCTCCTBCHHO-HAYYHBLIC ITOHATUA: HaYQHBII\/'I (I)aKT, THUIIOTE34a, 3aKOH, TCOPH, aHAJIU3,
CHUHTC3, Knaccnquaunﬁ, NepUoOANIHOCTD, Ha6JIIOIIeHI/Ie, OKCIICPUMCHT, MOACIIUPOBAHUC,
HU3MCPCHUC, SIBJICHUC.

du3uka: Marepus, SHCPrus, Macca, aToM, SJICKTPOH, IIPOTOH, H€I>'ITpOH, HNOH, N30TOII,
pPaarO0aKTUBHOCTD, MOJICKYJIA, 3HepFCTH‘{eCKHﬁ YPOBE€Hb, BEIICCTBO, TCIIO, O6’béM, arperaTHoe
COCTOAHHUE BCIICCTBA, q)mnqecxne BCJIMYUHBI U €AUMHUIBI X U3MCPCHHA, CKOPOCTh.

buonorus: kneTka, opraHu3M, SKocucTeMa, ouocdepa, Makpo- 1 MUKPOIJIEMEHTHI, BUTAMHUHBI,
0oOMeH BEIIeCTB B OpraHU3Me.

['eorpadus: MuHEpaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE NCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomorus: XuMHIecKast MPOMBINIJICHHOCTDb, METAJLITYPIrus, IPOU3BOACTBO CTPOUTCIIbHBIX
MaTcepurajioB, CEIIbCKOXO03SMCTBEHHOE MMPONU3BOACTBO, MUIICBAA ITPOMBINIIICHHOCTD,
(bapMaIICBTI/I‘-IGCKaﬂ MPOMBIINIJICHHOCTD, MMPOU3BOACTBO KOCMETHYCCKUX ITPEIIapaToB,
MMPONU3BOACTBO KOHCTPYKIMOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA ITPOMBINIICHHOCTD,
HaHOTCXHOJIOTHH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMMHOCTHBIE PE3YJIbTATbBI
@®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS O0YYarOIIMMUCS MPOrpaMMm

cpeaHero oéiero odpa3oBaHus (JMYHOCTHBIM, METAalpeAMETHBIM M HpeAMeTHbIM). HayuHo-
METOAMYECKOH OCHOBOM JJisi pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHHS IPOrpaMm
CpeaHero o0Iero oopazoBaHus SABISETCS CUCTEMHO-AEATEIbHOCTHBIA MOIXOI.

B cooTBercTBHM C CHCTEMHO-ICITEIBPHOCTHBIM IIOAXOJIOM B CTPYKTYpC JIMYHOCTHBIX
PE3YyJIbTATOB OCBOCHHA IIPCIAMCTA «XuMHsI» Ha YPOBHE CpCAHCTO 06mero 06p330BaHI/IH
BBIJCJICHBI CIICAYIOIIHUEC COCTABJIAOIINC:

OCO3HaHWE OOYYaIOIMIUMHCSI POCCHUHUCKONW TPaXTAHCKOW WMIACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTA U CAMOOTIPE/IETICHUIO;

HaJIn4Yue€ MOTHUBAIIUU K 06y‘I€HI/IIO;

LEJICHAIIPABIICHHOE pa3BUTUE BHYTPEHHUX YOEXKICHUM JIMYHOCTM HA OCHOBE KIIFOUEBBIX
[IEHHOCTEH M HCTOPUYECKUX TPAJAULIUN 0a30BON HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYAIONIUXCS PYKOBOJICTBOBATHCS B CBOCH JICATEIILHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, MPUCYIIMMHU IIEJIOCTHOW CHCTEME XHMHYECKOTO
o0Opa3oBaHuS;

HaJIN4YUC IMPAaBOCO3HAHUA 9KOJIOTHYECKON KYJbTYPBEI U CIIOCOOHOCTH CTaBHTH oM U CTpOUTH
JKN3HCHHBIC I1JIaHBI.

JImgHOCTHEIC PE3YIbTATBl OCBOCHUA MPECAMCETA «XUMHUI» JOCTUTAKOTCA B €AHUHCTBEC yqe6H01‘/’I u
BOCITMTATEIbHOM ACATCIIBHOCTU B COOTBETCTBHMH C T'YMAaHUCTUYCCKHUMH, COLMOKYJIbTYPHBIMH,



JTYyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSMH M HJ€alTaMU POCCHMCKOTO TpakJaHCKOro OOIIecTBa,
NPUHSATHIME B OOIECTBE HOpPMaMH M MpPaBWJIAMHU TMOBEJCHHUS, CIOCOOCTBYIOUIMMHU MpoIeccam
CaMOIIO3HAHUs, CAMOPAa3BUTHS U HPABCTBEHHOTO CTAaHOBJICHUS JTMYHOCTH OOYYaIOLIHXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS MpeaMeTa « XUMHUsS» OTPaXKaloT CPOPMUPOBAHHOCTH OTBITA
MO3HABATENIbHON U MPAKTHUECKOH IEeSATeNbHOCTH OOYYAlOIIMXCS M0 peaau3allud MPHUHSTHIX B
0011IeCTBE LIEHHOCTEH, B TOM YHUCJIE B YACTHU:

1) rpa:xxaaHCcKOro BOCIMTAHUA:

OCO3HaHUsl OOy4YaloIIMMUCS CBOMX KOHCTUTYIMOHHBIX TpaB U OOS3aHHOCTEH, yBaKEHHUS K
3aKOHY M IIPaBOIOPAIKY;

MPEACTABICHUS] O CONMAIBHBIX HOPMax M TMPaBWIAX MEXKIUYHOCTHBIX OTHOIICHUU B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOpquKOﬁ ACATCIIBHOCTU IIpU CO3AaHHUU y‘-ICGHBIX IIPOCKTOB,
peUICHUN y‘le6HHX 1 NMO3HABATECJIbHBIX 3a1a4, BBIIIOJITHCHUN XUMHUYCCKUX DKCIICPUMCHTOB,

CIIOCOOHOCTHM TIOHMMAaTh M MPUHUMAaTh MOTHBBI, HAMEPEHHUS, JIOTUKY M apTyMEHTBI JPYTUX MpH
aHaJIM3e Pa3IUYHBIX BUJOB YUCOHOU NEATETLHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS:
LIEHHOCTHOI'O OTHOUIEHUS K UICTOPUYECKOMY U HAyYHOMY HACJIEIUIO OTEUYECTBEHHON XUMUU;

YBaKCHHA K IPOLCCCY TBOPUYCCTBA B obiactu TCOpHUU U TPAKTHYCCKOI'0 NPUMCHCHUA XHUMUU,
OCO3HAHHA TOro, 4YTO JOCTHXXCHHA HAYKHM CCTb PE3YJIbTaT IMTCIbHBIX Ha6JIIO,I[eHHI>’I,
KpOMOTIIUBBIX 9KCIICPUMCHTAJILHBIX ITOMCKOB, TIOCTOAHHOT'O TPy da y‘-IéHBIX U MPAKTUKOB,

HHTEPECAa U IO3HABATCIbHBIX MOTHUBOB B IIOJYYCHUH U IOCICAYIOMEM aHAJIU3€C I/IH(bOpMaIII/II/I 0
NePCaO0OBbIX JOCTUIKCHUAX COBpCMCHHOfI OTE€YECTBEHHOM XHUMHU,

3) AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUA:
HPAaBCTBCHHOI'O CO3HAHUA, STUYCCKOI'O IMOBCACHUA,

CIIOCOOHOCTH OLCHUBATH CUTyaluu, CBsI3aHHBIC C XUMHNYCCKHNMH SABJICHUSIMU,
U HIPpHUHUMATh OCO3HAHHBLIC PCHICHUA, OPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U
OCHHOCTH,

T'OTOBHOCTH OLICHHUBAThb CcBOE MMOBEACHUE MW TIIOCTYIIKHM CBOHUX TOBapI/IH_Ieﬁ C HO3HHHﬁ
HPABCTBCHHBIX U ITPABOBBIX HOPM M OCO3HAHUC HOCHG}ICTBHP'I OTUX IMOCTYIIKOB;

4) popmMupoBaHUs KYJbTYPbI 310POBbS:

IIOHUMaHUs I€HHOCTEH 340pOBOTO U 0e30I1acHOro o6pa3a JKHN3HHU, HeO6XOI[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOILICHHUA K CO6CTB€HHOMy (1)I/ISI/II-I€CKOMy H IICUXUYCCKOMY 310POBbIO;

coOJTI0ICHUS TTPaBHJT 0€30MIaCHOTO OOpAIEHHUs C BEIIECTBAMH B OBITY, TOBCEAHEBHOM KU3HU U B
TPYIOBOH JESTEIILHOCTH;



MOHUMAaHMS LIEHHOCTH MPaBWJ MHAMBUAYAIBHOTO U KOJIJIEKTMBHOTO 0€30IaCHOTO MOBEACHUS B
CUTYaLMSIX, YITPOXKAIOLUX 30POBBIO U KU3HU JIIOJEH;

OCO3HAHMS TMOCJIEACTBUM UM HENPUATUS BPEOHBIX MpPUBbIUEK (YHOTpeOJIEHUs ajKoroJs,
HapKOTHKOB, KypeHHUs);

5) Tpya0BOro BOCIMTAHUSA:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTH B y4e0OHO-HCCIIEOBATEIbCKON  JESITEIbHOCTH,
00O1IIECTBEHHO OJIE€3HOM, TBOPYECKOH U IPYTHX BUAAX AESATENbHOCTH;

YCTaHOBKU Ha dKTHUBHOC YUAaCTHUC B PCIICHUUN IPAKTUYICCKUX 3a/lavd COHHaHLHOfI HaIIpaBJICHHOCTH
(B paMKax CBOCTO KJ1acca, I_HI(OJ'IBI);

HHTCpECa K MNPAKTUICCKOMY H3YUCHHUIO r[poq)eccnﬁ pa3in4Horo poga, B TOM 4HCJIC Ha OCHOBC
MNPUMCHCHHUA IIPEAMCETHBIX 3HAHUH 110 XUMHWU,

YBaXXEHUS K TPY.Ly, JIOJSM Tpyia U pe3yibTataM TPYyAOBOH JeATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYAJIBHON TpaeKTOpHH OOpa3oBaHUs, OyIymiei
HpO(l)CCCI/II/I " pain3anuu COOCTBEHHBIX JKM3HEHHBIX IIJIaHOB C y‘IéTOM JIMYHOCTHBIX HUHTCPECOB,
CIIOCOOHOCTEH K XUMUU, HHTEPECOB U TIOTPEOHOCTEH 00IIECTRA;

6) ’3K0J10rMYEeCKOro BOCIMTAHMS :

AKOJIOTHYECKH 11eJIeCO00Pa3HOT0 OTHOIICHUS K IPUPOC, KAK UCTOYHUKY CYIIECTBOBAHMS KU3HU
Ha 3emuie;

IMOHUMAaHUS TJIO0AJIFHOIO XapakTepa OSKOJIOTMYCCKUX HpO6J’I€M, BIMSAHHA DOKOHOMHUYCCKUX
IIponecCoOB Ha COCTOSAHHUE HpHpOI[HOﬁ u COHH&HLHOﬁ CpCabl;

OCO3HaHuA HCO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA ,Z[OCTI/I)KGHI/Iﬁ XUMHUU U1 PCIICHHA BOIIPOCOB
pallMOHAJIBHOI'O MPUPOAOIIOJIE30BAHMA,

AKTUBHOI'O HENPUATUS AEUCTBUN, MPUHOCALIMX BpPEA OKPY’KAIOLIEH NPUPOJHOU Cpene, YMEHUs
MIPOTHO3UPOBATH HEOJIATONPHUSATHBIE IKOJIOTHYECKUE TIOCIEACTBUS MPEIITPUHUMAEMBIX JeHCTBUI
U TPEeIOTBPAIIATh HX;

HaJIM4Yug  pa3dBUTOr0  3KOJIOTHUYCCKOI'O  MBIIJICHHAA, JKOJIOTUYECKOM KYyJbTYpbl, OIIbITa
ACATCIBbHOCTHU JKOJIOTHYECKON HarpaBJICHHOCTH, YMCHHA PYKOBOACTBOBATHLCA HWMH B
HOSH&B&TGHBHOﬁ, KOMMYHHKaTHBHOf/'I 1 COLMaJIbHOM IMPAKTHKCE, CIIOCOOHOCTH U YMCHHA aKTUBHO
MMPOTHUBOCTOATD NUACOJIOTUN XeM0(1)06I/II/I;

7) IEeHHOCTH HAYYHOT0 MO3HAHUSI:

c(OPMHPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 0OIIECTBEHHON MPAKTHKY;

NOHMMaHMUA cCHeuupUKd XUMHMM Kak HayKH, OCO3HaHUsi €€ poind B (OPMHPOBAHUHU
paLMOHATIBHOIO HAYYHOI'O MBIIUIEHUS, CO3/IaHUH LEIIOCTHOTO MPEACTaBICHUS 00 OKpYKaIOIIEM



MHpE KaK O €JUHCTBE IPUPOABLI U YEJIIOBEKA, B IIO3HAHUU IIPUPOAHBIX 3aKOHOMEPHOCTEH M
perneHn: mpooIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B 0CO00H 3HAYMMOCTH XUMHHU JJIi COBPEMCHHOW ITMBWJIM3AlMHM: B e€
TYMaHUCTHYECKON HAMpPaBIIEHHOCTH U BAXKHOW pPOJIM B CO3JaHUM HOBOW 0a3bl MaTepHallbHOM
KyJbTYpPbI, pEIICHUH TI00ATbHBIX TPOOJIEM yCTONYHMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOMH,
JHEPreTHYECKON, THUIIEBOH M JKOJOTUYECKOW O€30MacHOCTH, B PA3BUTUU METUIMHBI,
o0ecreueHn YCIOBUN YCIIEIIHOTO TPY/Ia M IKOJIOTUYECKU KOM(DOPTHOM KU3HU KAXKIOTO UIeHA
o01ecTBa;

eCTeCTBeHHO-HaquOﬁ TpaMOTHOCTH: IIOHUMAHUA CYHIHOCTU METOAOB ITO3HAHUS, UCIIOJIb3YEMBIX
B CCTCCTBCHHLIX HaAYyKax, CIIOCOOHOCTH MCIIOJIb30BaTh NOJIy4aCMbIC 3HAHUA [JIs1 aHAJIM3a U
0OBSCHEHHNS SIBJICHUH OKPYXKaromiero Myupa 1 IMporucCxoaiauux B HEM HSMGHCHHﬁ, YMCHUA OCJIATh
000CHOBaAHHEIC 3aKIIOYCHUS Ha OCHOBE HAayYHBIX (I)aKTOB N HUMCIOIIHUXCA AOAaHHBIX C IICJIBIO
MOJIYUCHHU NOCTOBCPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENLHO HCIOJB30BATh XMMUUYECKHE 3HAHUS A pCIICHUA HpO6J’I€M B
PCAIBHBIX JKU3HCHHBIX CUTYalUAX;

HHTEPECA K IMTO3HAHWUIO U HCCHGJIOB&TGHBCKOﬁ JCATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HCIIPCPBIBHOMY O6pa3OBaHI/IIO n CaM006pa30BaHI/IIO, K aKTUBHOMY
MOJIYUYCHHIO HOBBIX 3HAHWM 10 XUMHH B COOTBETCTBUH C KHU3HCHHBIMU HOTpe6HOCT$IMI/I;

HMHTEepeca K 0COOCHHOCTSM TPy/Aa B pa3IMuHBIX chepax mpodecCHOHATBHON AesITENbHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MertanpeameTHble pe3yiabTaTbl OCBOEHHUS YYEOHOTo IpeaMmeTra «XUMUsS» Ha YpPOBHE CPEIHETro
o011ero 00pa3oBaHus BKIIFOYAIOT:

3HaYUMbIe i1 (OPMHUPOBAHHS MHPOBO33PCHHUS OOYYAIOIMIUXCS  MEKIUCIHUILTMHAPHBIC
(MexIpenMeTHbIC) OOIeHAYYHbIE TIOHATHS, OTPAXKAOIIINE IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, HCIIOJIb3yEeMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
JHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsl, UCCIIeI0BaHUE, HAOIOIEHNE, U3MEPEHNE, IKCIIEPUMEHT U JIpYTHE);

YHUBEpCallbHbIe y4eOHbIC AeHCTBHs (MMO3HABATEIbHbIC, KOMMYHHKATHBHBIC, PETYJISTHBHBIE),
obecnieunBaronye GopMupoBaHue GYHKINOHATIHHON T'PAMOTHOCTH U COLIMATBHON KOMITETEHLIUT
o0yJaronuxcs;

CIIOCOOHOCTE o6yqafomnxc51 HCIIOJIB30BAaTh OCBOCHHBIC MCKIUCHTUIUIMHAPHEBIC,
MHPOBO33PCHUYCCKHUE 3HaHUA W YHHBCPCAJIBHBIC y‘IC6HBIe HeﬁCTBHH B TIO3HABATCIIbHOM H
COLIMAJIbHOM ITPAKTHKE.

MeTaHpCILMCTHLIe PE3YIIbTATHI OTpaxaroT OBJIaJICHHUC YHUBEPCAJIbHBIMU y‘-Ie6HBIMI/I
IMO3HaBaTCJIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU HeﬁCTBHHMI/I.



OBJaieHUe YHHBEPCAJbHBIMHM Y4eOHBIMH N03HABATEJIbHBIMHY /IEHiCTBUSIMH
1) 6a3oBble JIOTHYECKHE TeHCTBUSA:

CaMOCTOSITENIbHO ~ (OPMYJIMPOBAaTh M aKTyalIM3HpOBaTh IpoOJeMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPCACIIAThL LCIN ACATCIBbHOCTH, 3adaBasd MapaMETpPbl U KPUTCPHUU UX NOCTUKCHHUA, COOTHOCUTDH
PE3YIbTATHI ACATCIIBHOCTU C ITOCTABJICHHBIMU LICIISIMUA

HCIIOJIb30BaTh IIPpU OCBOCHUH 3HAHUM HpI/IéMH JJOTHYCCKOIo MBIIJICHUA — BBIACIIATDH
XapaKTCPHBIC TMMPU3HAKU MNOHATUN U YCTaHaBJIMBATL KX B3aUMOCBA3b, HCIIOJbB30BATH
COOTBCTCTBYIOIIUC MOHATUSA JJIA 00BSICHEHHS OTACIBbHBIX (I)aKTOB u ﬂBHeHHﬁ;

BBI6I/IpaTB OCHOBAHUA U KPUTCPUU AJIA KJ'IaCCI/I(l)I/IKaLII/II/I BECIICCTB U XUMHUYCCKHUX peaKL{HfI;
YCTaHaBJIMBATbL NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY U3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE pacCyXJeHUs (MHAYKTUBHbBIE, AECIyKTUBHBIC, 10 AHAJIOTWU), BBISBIATH
3aKOHOMEPHOCTU U MPOTHBOPEUHS B PACCMATPUBAEMBIX SBICHHUAX, ()OPMYIHUPOBATH BHIBOABI U
3aKITFOYEHUS;

IPUMEHATh B TpOLIECCe IO3HAHMS, MCIIONb3yeMble B XHMHUHU CHUMBOJHMYECKUE (3HAKOBBIE)
MO/IEIH, TPEOOPa30BBIBATH MOAEIHHBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CHMBOJI) SJIEMEHTA,
XUMUYecKas (QopMmysa, ypaBHEHME XUMHMYECKOW peakIMu — TMpHU peIIeHHH Y4eOHBIX
[IO3HABATEJIbHBIX U NMPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHbBIE MOJIEIbHBIC IPEICTaBICHUS
JUIS BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEAKLU.

2) 6a3oBbIe HCCIeA0BaTENbCKUE IeiiCTBUS:
BJIaZICTb OCHOBAMHU METOJI0B HAYUYHOT'O MMO3HAHUS BEIIECTB U XUMHWYCCKUX peaKHI/If/'I;

(bOpMy.HI/IPOBaTI) OCJIM U 3aJa491 UCCIICA0BaHWA, HCIIOJIb30BaTh ITOCTABJICHHBIC 1 CaAMOCTOATCIBHO
C(bOpMy.HI/IpOBaHHI)IG BOIIPOCBI B  KA4CCTBC HHCTPYMCHTA TIIO3HAHHMA W OCHOBBI [JId
CbOpMI/IpOBaHI/IH THIIOTE3BI IO MPOBEPKE MPABUIIBHOCTHU BBICKA3bIBACMBIX CY)K)IGHI/II‘/'I;

BJIAJICTh HABBIKAMHU CAMOCTOSITCJIHOTO  IUIAHMPOBAHUS M TMPOBEACHUS  YUCHUYECKHUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOJIIONATh 32 XOJOM IPOIEcca, CaMOCTOSITEIBHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMynupoBaTh OOOOIIEHUS M BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH Pe3yJIbTaTOB UCCIICOBAHHS, COCTABIATH OOOCHOBAHHBIN OTUYET O MPOJICIAHHON
pabore;

MPHOOpPETaTh OMBIT YYCHUUYECKON HCCIIEOBATEILCKON U MPOCKTHON NIEATEIHHOCTH, TPOSBISThH
CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY TOWCKY METOAOB PEIICHUS MPAKTUYSCKUX
3a/a4, MPUMEHEHUIO Pa3JIMYHbIX METOJA0B ITO3HAHUS.

3) pabora ¢ unopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMYHBIX MCTOUYHHUKAX HH(pOpMAIMKM (HAYYHO-MOMyJISpHAs JHUTEparypa
XUMHUYECKOTO COJEpkKaHUs, CIpaBOYHBIE MMOCOOWs, pecypchl HMHTepHeTa), aHanu3upoBaTh



MHPOPMALIMIO pA3IUYHBIX BUAOB W (OpM TMpelICTaBICHHs, KPUTHYECKH OICHHUBATh €&
JIOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTH;

dbopMynupoBaTh 3ampockl W MPUMEHATHh pa3IUYHble METOAbl MpH TOUCKe U O0TOOpe
uH(pOpMaIiK, HEOOXOAUMOM /TSl BBITMIOTHEHUS yUeOHBIX 3a/1a4 ONPeAeIEHHOTO TUTIA;

puoOpeTaTh OMNBIT HCIOJIB30BAHUSA HHPOPMAIIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJOTHH U
Pa3INYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITETTLHO BBIOMpATh ONTUMANBHYIO (OpMy TpeAcTaBiIeHUs HHMOpMAIMH (CXEMBI,
rpaduKu, JuarpamMmbl, TaOIHUIIbI, PUCYHKHU U IPYTHE);

UCITOJIb30BaTh HAYYHBIM SI3BIK B Kau€CTBE CPEJICTBA NMPH paboTe ¢ XMMHUYECKOH MH(pOpManueil:
NPUMEHATh MEXIIpEIMETHbIC ((PU3HUECKHEe U MAaTeMaTUYeCKHe) 3HAKH U CUMBOJIBI, (POPMYIIHI,
ab0peBuaTypbl, HOMEHKIIATYDY;

HUCIIOJb30BaTh U Hp606p330BBIBaTL 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAAHOCTH.
OBJIa)]eHI/[e YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMHA )ICﬁCTBPlSIMH:

3aJaBaTh ~ BONPOCKI 1O  CYMIECTBY  OOCy)XJaemMod  TeMbl B XOJE€  Juajiora
W/WIH JUCKYCCHH, BBICKA3bIBaTh HJEH, (DOPMYIHPOBATH CBOW TPEJIOKCHUS OTHOCHUTEIHHO
BBITIOJTHEHUSI TIPE/IJIOKEHHON 3a/1a4H;

BBICTYIIaTh C MPE3CHTALMEN pE3yJIbTATOB II03HABATEIBHOM JIEATEIIBHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIBHO HWJIM COBMECTHO CO CBEPCTHUKAMU TIPU  BBIIOJHEHUUM XUMHUYECKOTO
IKCIIEPUMEHTA, MPAKTHYEeCKOH pabOThl IO HCCICIOBAHWIO CBOMCTB W3y4aeMbIX BEIIECTB,
peanu3anuu y4e0HOTO MPOEKTA u (dhopMyIIMpOBaTh BBIBO/JIbI
[0 pe3yJbTaraM IPOBEAEHHBIX HCCICIOBAHUN IIyTEM COIJJACOBAHMUS IMO3ULIMHA B XOJE
o0cyxaeHusI 1 0OMEHa MHCHHSIMHU.

OBJiajieHHe YHUBEPCAJIbHBIMH PeryIATHBHBIMM A€l CTBUSIMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBISTh CBOIO MO3HABATENbHYIO JESTEIbHOCTD,
ompezensis e€ el W 3aJauyd, KOHTPOJIHUPOBATh U MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
mpeaaraeMblii adroOpuT™M JACWCTBUN TPU BHITIOJHEHHH y4eOHBIX M MCCIEIOBATEIBCKUX 3a7ad,
BbIOMpaTh Hanbosee A((HEeKTUBHBIN CIIOCO0 UX PElIeHusl C yYETOM MOTyYeHHUs] HOBBIX 3HAHHM O
BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIIIECTBIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HAa OCHOBE CaMOAHAIN3a U CAMOOLICHKH.
HNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

IIpenMeTHbIE pe3yIbTaThl OCBOEHUS Kypca «OpraHnyeckas XUuMUs» OTpaXkaroT:

c(OPMUPOBAHHOCTh TPEJCTABICHUH O XUMHYECKOH COCTABJIAIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpA, POJIM XMMHH B MO3HAHUU SIBICHUN NMPUPOAbI, B (HOPMUPOBAHUU MBIIUICHUS U
KyJbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAaMOTHOCTH, HEOOXOMWMON IS pPEHICHUS



MPAKTHYECKUX 3a7ad M HIKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 30POBBIO U
MIPUPOJIHOM CpeJIE;

BIIAJICHAE CHCTEMOM XMMMYECKHX 3HAHHU, KOTOpas BKJIIOYACT: OCHOBOIOJATAIOIIUE MOHITHS
(XMMHYECKHI DJIEMEHT, aTOM, OJJIEKTPOHHas 000J0YKa aToMa, MOJIEKyJa, BaJCHTHOCTb,
3JIEKTPOOTPULIATENIBHOCTh, XUMMYECKas CBfA3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpalléHHas), MOJb, MOJSpHas Macca, MOJSIPHBIM OO0BEM, YIJIEPOJHBIH  CKEJET,
(GyHKUMOHANbHASA TPYNNa, paJuKal, HW30MEpHUsi, U30MEpbl, TOMOJIOTMYECKUNA psia, TOMOJIOTH,
YIIEBOAOPOBI, KMCIOPOA U a30TCOACPKAIIME COCAUHCHH, MOHOMED, IOIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIC COCIMHEHUS ); TEOPUH U 3aKOHBI (TEOPHS CTPOCHUSI OPTaHUYECKUX
BemiecTB  A. M. byTinepoBa, 3aKkOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XUMHUH; MHUPOBO33PEHUYECKHE 3HAHUSA, JIEKAIUME B OCHOBE ITOHUMAHHUS
NPUYHHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PAKTOIOTUIECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUHU M O€301aCHOM HCIIOJIb30BAaHUH BAKHEUITNX OPraHMYECKUX BEIIECTB B OBITY
U IIPAKTUYECKOM JEATENBHOCTH YEIOBEKA;

C(I)OpMPIpOBaHHOCTB YMGHI/II\/’I BBIABJIATH XAPAKTCPHBIC IPHU3HAKH HOHSITI/II\/’I, YCTaHAaBJIMBATb HUX
B3aUMOCBA3b, HUCIIOJIB30BATh COOTBCTCTBYIOIIHE IMOHATHA IPHU OIMMMCAHWUH COCTaBd, CTPOCHUA U
npeBpameHHﬁ OpTraHUYCCKUX COGHHHGHHﬁ;

chOpPMUPOBAHHOCTh YMEHUH HCHOJIB30BaTh XHMHUYECKYI0 CHUMBOJIMKY [UIsl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEéHHOM) GOpMyIl OPraHUYECKUX BELIECTB
U YpaBHEHUH XUMHUYECKHX pPEaKIWi, U3rOTaBIMBATh MOJIEIH MOJIEKYJ OPTaHMYECKUX BEIICCTB
JUTS WTIOCTPAIMK UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMUPOBAHHOCTh YMEHHUH yCTaHABIMBATh MPHUHAUICKHOCTh H3YYCHHBIX OPTaHUYECKUX
BEUIECTB IO HX COCTaBy U CTPOEHHUIO K OINpeAeaEHHOMY KJacCcy/Tpylnme COeIUHEHH
(YrneBomopoapl, KHCIOPOA H  a30TCOAEp)KAIME  COENWHEHUS, BBICOKOMOIICKYIISIPHBIC
COCIMHCHMsI), JaBaTh MM Has3BaHuUs 1o cucremarnueckoi HoMmeHkiarype (IUPAC), a takke
MPUBOJUTH TPUBUAIBHBIE HA3BaHWS OTMEIBHBIX OPTraHMYECKHX BEIIECTB (ITHIICH, MPOTMHIIEH,
alleTUIeH, ATHJICHTIUKONb, TIUIEpUH, (eHon, QopMmaibaerui, aneTalbIerul, MypaBbHHAS
KHCIIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KHCIIOTa, CTEAPHUHOBAs KUCJIOTA, TIII0K03a, PpyKTO3a,
Kpaxmal, [eJUTI0JI03a, TTIUIIIH);

C(OPMHPOBAHHOCTh YMEHUSI OINpPENENATh BHUIbl XHMHUYECKOH CBSI3M B  OPraHUYECKHX
COCTMHEHMSIX (OJMHAPHBIE U KPaTHBIC);

c(hOpPMHUPOBAHHOCTh YMEHUS MPUMEHATDH MMOJOKECHUS TEOPUH CTPOSHHUS OPTaHMYECKHUX BEIIECTB
A. M. BytiepoBa st 0OBSICHCHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa W CTPOCHWSI,
3aKOH COXPAaHEHHS MacChl BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3NYECKUE M XUMHUYECKHE
CBOWMCTBA THUIHYHBIX IPEACTABUTEICH PA3IMYHBIX KIIACCOB OPraHMYECKHX BEIISCTB (METaH,
9TaH, STWICH, NPOMWICH, aneTwieH, OyraaueH-1,3, merunOyraaueH-1,3, OeH301, MeETaHOI,
ATAHOJ, ITHJICHTIIUKOJIb, TIHICPUH, (DEHOJI, alleTalbJICTH]l, MypaBbUHAS U YKCYCHAsl KHCIIOTHI,
TIII0KO3a, KpaxMal, IeJUTF0JI03a, aMUHOYKCYCHas KHCJIOTa), WITIOCTPUPOBATh TCHETUYECKYIO
CBSI3b MEXTy HUIMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XHUMHUYCCKUX PEAKIUI C MCIIOH30BAaHHEM

CTPYKTYPHBIX (OpMYII;



Cc(OPMHPOBAHHOCTh YMEHHUS XapaKTEpPU30BAaTh HCTOYHHUKH YIJIEBOJOPOJHOIO CHIPhbs (HE(TH,
IIPUPOJIHBIN ra3, yrojp), CIOCOOBl UX NMEPEPadOTKH U MPAKTHUECKOE MPUMEHEHHUE MPOJYKTOB
nepepadoTKu;

c(OPMHUPOBAHHOCTh YMEHMH MPOBOJHUTH BBIYMCICHHUS MO XUMHUYECKUM YPaBHEHUSM (Macchl,
00BEMa, KONMMYECTBA MCXOJHOTO BEIIECTBAa WM MPOAYKTa pEeakUWu MO H3BECTHBIM Macce,
00BEMY, KOJIN4YECTBY OJIHOTO u3 UCXOJIHBIX BELIECTB
WM IPOSYKTOB PEAKLIUN);

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BIaJIETh CHUCTEMOM 3HaHUM 00 OCHOBHBIX METOHdaX HAYYHOTO
IIO3HaHHA, HCIOJB3YEMBIX B XHMHH IIPpH HN3YUYCHUHW BCHICCTB M XHUMHYCCKHUX SIBJICHHI
(Ha6J’IIO,Z[eHI/Ie, HU3MCPCHUC, SKCICPUMCHT, MO)ICJ'II/IpOBaHI/IC), HUCIIOJB30BaTh CHUCTCMHBIC
XUMHUUYCCKUC 3HAHUSA OJIA IMMPUHATHUA pCI_HeHI/Iﬁ B KOHKPCTHBIX JXKM3HCHHbBIX CUTyallUuAX, CBA3AHHBIX
C BCIICCTBAMU U UX IIPUMCHCHHUCM

c(hOpMHUPOBAHHOCTh YMEHHH COOJIIOMAaTh TMpaBWjia TIOJB30BAHUS XUMHUYECKOM TMOCYyJA0H |
nmabopaTopHbIM 000pyAOBaHUEM, a TaKXkKe MpaBuiia 0OpallleHus ¢ BeleCTBAMHU B COOTBETCTBUU C
MHCTPYKUHUSAMU MO BBITTOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(hOPMHUPOBAHHOCTh yYMEHHUH TIUIAHUPOBATH M  BBINOJHATH XUMHYECKHH  OKCIEPUMEHT
(mpeBpallleHusi OPraHUYEeCKUX BEILECTB MPU HarpeBaHUM, MOJyYEHHE ATUJIEHA U HU3YYEHUE €ro
CBOMCTB, KayeCTBEHHbIE pEAKLUWU OPraHUYECKUX BEIIECTB, JeHATypauus OelKOB mpu
HarpeBaHuy, IIBETHbIE PEAKIMH OEJIKOB) B COOTBETCTBHM C MpaBUIAMH TEXHUKU O€30MACHOCTH
pu OOpallleHUH C BEIIEeCTBAMHU U JIaOOpaTOPHBIM 00OpY/IOBaHHEM, MPEICTABIATH PE3yIbTAaTh
XUMHUYECKOTO SKCIepUMEHTa B (¢GopMe 3alucu YpaBHEHUH COOTBETCTBYIOIIMX peakUuid U
(GbopMyIIHpOBaTh BHIBO/IBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCT YMEHHH KPUTHYECKH aHAIM3MPOBATh XHWMHUYECKYI0 HH(popMarmro,
MOJTy4aeMyIo U3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil nH(opmanyu, UHTEepHeT U 1pyrux);

c(OPMHPOBAHHOCTh YMEHUH COOIIOAATH MPaBUiIa SKOJIOTHYECKHU LEIecO00pa3HOro MOBEICHHS B
OBITY M TPYIOBOW JEATEIFHOCTH B LEISIX COXPAHEHUS CBOETO 3/J0POBBS M OKpY’KaIOLIEH
MIPUPOJHOM CpeJlbl, OCO3HABATh ONACHOCTH BO3JCHCTBUS HA JKMBBIE OPTAaHU3MBI OIPEIAECIEHHBIX
OpPraHUYECKUX BEILIECTB, MOHMMas cMblca nokazarens [1/IK, moscHATe Ha mpuMepax CrocoOsbl
YMEHBILIEHUS U NIPEAOTBPALLEHUS UX BPEAHOIO BO3ACUCTBUSA HA OPraHU3M 4YEJIOBEKA;

I 06yqa}0mnxc;1 C OrpaHUYCHHBIMU BO3MOXHOCTAMU 3O0POBBA. YMCHHUC NPUMCHATH 3HAHUSA
00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMMO3HAHUS BCIICCTB U XUMHWYCCKUX ﬂBJ'IeHHfI;

JUIS CJETbIX W CIA0OBHIANIMX OOYydYarolUXCs: YMEHHE HCIIONIb30BaTh pPeNbe(HO-TOUCUHYIO
cuctemy obo3nadeHuit JI. bpaiins muist 3anucu XuMu4eckux Gopmy.

11 KJIACC
[IpenmeTtHbIe pe3ynbTaThl OCBOCHUS Kypca «O01ast 1 HeOpraHMuecKasi XUMHsD» OTPaXaroT:

c(OPMHPOBAHHOCTh TPEJICTABICHUI: O XMMHUYECKOH COCTaBISIONIEH eCTeCTBEHHO-HAYYHOM
KapTHHBl MHMpa, POJIM XMMHUU B TIO3HAHUM SIBJICHUN MPUPOJBI, B (POPMUPOBAHUU MBILIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOOUMON Ui peIIeHUs



MPAKTHYECKUX 3a7ad M HIKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 30POBBIO U
MIPUPOJIHOM CpeJIE;

BIIQJICHUE CHCTEMOW XMMHYECKHUX 3HAHHWH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIONINE TOHSTHS
(XMMUYECKHI 3TIEMEHT, aTOM, U30TOIl, S-, P-, d- AIEKTPOHHBIE OPOUTATIN ATOMOB, HOH, MOJIEKYJIa,
MOJIb, MOJSIPHBIA O0BEM, BaJNEHTHOCTh, D3JIEKTPOOTPUIATENLHOCTh, CTENEHb OKHUCICHHUS,
XUMUYECKas CBsI3b (KOBaJEHTHas, MOHHAsA, METa/NIMYecKasi, BOJOPOIHAs), KpUCTaJUIMUecKas
peméTka, TUObl XUMHUYECKHMX  pEaKlMil, pacTBOp, AJIEKTPOJIUTHL,  HEIIEKTPOJIUTHI,
ANIEKTPOJIUTHYECKAS JIUCCOIMAIUS, OKHCIUTENb, BOCCTAHOBUTENIb, CKOPOCTb XHUMHUYECKOU
peakluy, XHWMHUYECKOE€ paBHOBECHE); TEOPUHM U 3aKOHBI (TEOpHUsi BJIEKTPOJIUTUYECKOU
auccounanuu, nepuoandeckuid 3akoH . Y. MenaeneeBa, 3aKk0H COXpaHEHHSI MAacChl BELIECTB,
3aKOH COXPaHEHUs U INPEBpalllEHUs 3HEPIUU NPU XUMHUUYECKHX pEeaKLusiX), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUN SI3BIK XUMHHU, MHUPOBO33PCHUCCKHUE 3HAHUA, JICKAIIHWEC B OCHOBC IMOHUMAHHA
MPUIUHHOCTHU U CUCTCMHOCTU XUMHUYCCKUX ﬂBHeHI/IfI, (baKTOJIOI‘I/I‘-IeCKI/IC CBCICHUS O CBOﬁCTBaX,
COCTaBe, MOJYYCHUH U OE30MacCHOM HMCIOJb30BAaHUU BaKHEUIITUX HEOPTAHMUYECKHX BEIIECTB B
OBITY M IPAKTUYECKOH JICATEIIEHOCTH YEIOBEKA,;

c(OPMHPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIC NPU3HAKU TOHITHUH, yCTAaHABIMBATH WX
B3aUMOCBS3b, HCIIOJI30BAaTh COOTBETCTBYIOLIME IIOHATHUA IIPU ONKMCAHUM HEOPTraHUYECKHUX
BEILECTB U UX IPEBPALLECHUN;

Cc(OPMHPOBAHHOCTh YMEHUH HUCHOIb30BATH XUMHUYECKYIO CUMBOJIMKY JUISl COCTAaBICHUS (HOpMYII
BELIECTB U YpPaBHEHMM XMMMUYECKUX peakiuil, cucremarndeckyro HomeHknarypy (IUPAC) u
TpUBMAJIbHbIE HA3BaHUS OTAEIbHBIX HEOPTaHMYECKUX BelecTB (YrapHbIil Ia3, yIJIEKHUCIbIH ras,
aMMHaK, raiéHas U3BeCTh, HeraléHasi U3BeCThb, IUThEBAs COAa, IUPUT U APYTHE);

c(OpPMUPOBAHHOCTh YMEHHUIl OIpenessTh BAJICHTHOCTb U CTENEHb OKHCIEHUS XUMHUYECKUX
AJIEMEHTOB B COCIUHEHHSIX PA3IMYHOrO COCTaBa, BUJ XUMUYECKOW CBS3M (KOBaJleHTHAsI, HIOHHAs,
MeTaJlJTN4ecKasi, BOJIOPO/JHAsA) B COCAMHEHUSX, TUN KPUCTAJUIMUECKON PEIIETKU KOHKPETHOTO
BellecTBa (aTOMHAasi, MOJCKYJspHas, MOHHAs, METAJUIMYeCcKas), XapakKTep CpeAbl B BOIHBIX
pacTBOpax HEOPTraHUUYECKUX COCAMHEHUIA;

c(hOpMUPOBAHHOCTh YMEHUI YCTAHABIMBATh MPUHA/JICKHOCTh HEOPTaHUYECKUX BELIECTB IO UX
COCTaBy K OINpeAeNéHHOMY KJIacCy/TpyIiie COEAUHEHUH (TpOCThle BeUlecTBa — MeETaJUIbl U
HEMETAaJlJIbl, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM()OTepHbIE TUAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUI PaCKpBIBATh CMBICI Tepuoandeckoro 3akona [[. M. Menneneesa u
JI€MOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLIYI0, 00BSICHUTENbHYIO U IPOrHOCTHYECKYIO (PyHKIINU;

c(hOpPMUPOBAHHOCTh YMEHHI XapaKTEPHU30BaTh JIIEKTPOHHOE CTPOSHUE AaTOMOB XMMHUYECKUX
anemeHToB 1-4  mepuonoB llepuogudeckoil  cHUCTEeMBbl XHUMHYECKHUX  dJeMeHTOB /.
W. MenneneeBa, HCIONB3YysS TOHSATUS «S-, P-, d-3JEKTPOHHBIE OPOUTAIN», «IHEPreTHUECKHE
YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOHCTB XHMHYECKHUX OJJIEMEHTOB WM HX
COEAMHEHUI MO mnepuoAaM M rpynmnam llepuoguyeckor CUCTEMbl XHUMHUYECKHX 3JIEMEHTOB /l.
W. Mengeneena;

chOpPMUPOBAHHOCTh YMEHUU XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOWMCTBA
HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHME T€HETUYECKOM



CBSI3M MEXKJly HEOPraHMYECKMMM BELIECTBAMU C IIOMOILIBK) YPAaBHEHUW COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIUM;

C()OPMHPOBAHHOCTh YMEHHUS KIacCU(UIUPOBATh XUMHUYECKHE PEAKUUH IO pa3In4yHbIM
NpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BEIIECTB, TEIIOBOMY 3(QEKTy peakuuy,
M3MEHEHHUIO CTeTIeHEel OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIMHU, YUACTHIO KaTalu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHUIl COCTAaBIISITH YPAaBHEHUS PEAKIUN pPa3IUYHBIX THUIIOB, MOJHBIE H
COKpalI€HHbIE YpaBHEHUS peaklUUid MOHHOIO OOMEHa, YUYHMTHIBas YCJIOBHUSA, MPH KOTOPBIX ITH
peaKuu UayT 10 KOHIIA;

c(OPMUPOBAHHOCTh YMEHHUW MPOBOJUTH PEAKIMU, IOATBEPIKIAIONINE KAYeCTBECHHBIH COCTaB
Pa3IMYHBIX HEOPTaHUYECKHUX BEIIECTB, PACIIO3HABATH ONBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOIINE
B BOJIHBIX PAaCTBOPAaX HEOPTraHWYECKUX BEIECTB;

cOPMUPOBAHHOCTh YMEHHH pacKpbIBaTh CYIIHOCTh OKHCIIHTEIHHO-BOCCTAHOBUTEIIBHBIX
peaxkuuii IoCPeICTBOM COCTaBJIEHUSI SJIEKTPOHHOTO OaaHca ATUX PEaKIIMA;

Cc(OPMHPOBAHHOCT YMEHUH OOBSACHATH 3aBUCHMOCTb CKOPOCTH XHMHUYECKOH peakmuu OT
pa3nu4HbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOr0 PaBHOBECUS B 3aBUCHUMOCTHU OT
BHelIHero Bo3aencTBus (npunuun Jle [larense);

C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ XapakTepu3oBaTb XUMHUYCCKUEC IIPOLECCHI, JIC)KAIMUE B OCHOBC
IMPOMBIIIJICHHOTO  TTOJIYUCHUS CCpHOfI KHUCJIIOTBbI, aMMHaKa, a TaKXKe C(bOpMPIpOBaHHOCTB
HpeI[CTaBJ'IeHI/Iﬁ 00 O6H_[I/IX HAaY4YHbIX IIPUHOHUIIAX W 3KOJOTHYCCKHUX HpO6JIeMaX XUMHNYCCKOI'O
IMPONU3BOACTBA,;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCIICHUS C WCIIOIH30BAHUEM TOHATHUS «MacCoOBas
JIOJIS BEIIIECTBA B PAaCTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPH XUMHUYECKHX PEAKIIHUIX, MACCHI
BeIeCTBA WK 00bEMA Ta30B M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAacCe WM 00BbEMY OJTHOTO
U3 YYacCTBYIOIIMX B pEAKUMU BEIIECTB, TerioBoro 3¢ (dekra peakiuu Ha OCHOBE 3aKOHOB
COXpaHEHUsI MaCChl BEIIECTB, IPEBPAILICHUS U COXPAHCHHSI SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHH COOJIIOAaTh TpaBWjIa IOJB30BAHUS XUMHUYECKOM TMOCYyJA0H |
abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KE MPaBUIa OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKUHUSMU MO BBITTOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

cOpPMUPOBAHHOCTh yYMEHHUW TUIAHUPOBATH M  BBINOJHATH XUMHUYECKUH  AKCIICPUMEHT
(pa3nokeHne TEpOKCHIAa BOMOPOJAa B TPHUCYTCTBHM KaTaIM3aToOpa, OIPEICICHUE CPEIbl
pPacTBOPOB BELIECTB C MOMOIIBIO YHUBEPCATIHHOTO MHMKATOPA, BIUSHUE PA3IUYHBIX (PaKTOPOB
Ha CKOpPOCTH XUMHYECKOH pC€aknun, pCakiuyu HMOHHOIO O6MeHa, KaUCCTBCHHBLIC PCAKIMWH Ha
cynbdar-, kKapOOHAT- U XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHHUS, PEIICHUE HKCIIEPUMEHTATbHBIX
3amaq 1o TemaM «Metams» U «Hemeramue») B COOTBETCTBUM C TNPAaBWIAMH  TEXHHUKH
0e301acHOCTH MU 00pallleHUuH ¢ BEUIECTBAMU U JIADOPATOPHBIM 000PYIOBAHUEM, MTPEICTABIATD
pe3ynbTaThl XUMHUYECKOTO SKCIEepHMEHTa B (hopMe 3alucCH YpaBHEHUI COOTBETCTBYIOIINX
peakuuii 1 GopMyJIUPOBAThH BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;



cOpPMUPOBAHHOCTh YMEHUH KPUTHUECKH aHAJU3UPOBATh XUMHUYECKYI0 HH(pOpManmio,
MOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEeACTBA MAaccOBOM KoMMyHHKauuu, WHTEepHET U

JPYTHX);

c(OPMHPOBAHHOCTh YMEHUH COOIIOAATH MPaBUiIa SKOJIOTHYECKHU L[EI1ecO00pa3HOro MOBEICHHS B
ObITY M TpPYNOBOW JAEATEIIBHOCTH B LEISIX COXPAHEHUS CBOEr0 3J0pOBbS M OKpY’KaroLIeH
MIPUPOJHOM Cpellbl, OCO3HABATh ONACHOCTH BO3JCHCTBUSA HA JKMBBIE OPTaHU3MBI ONPEAECIEHHBIX
BEIIECTB, MOHMMas cMbica nokazatens [TJK, moscHATs Ha npuMepax crnocoObl YMEHBUICHUS U
IIPEAOTBPALIEHUS UX BPEIHOIO BO3IECHCTBUS HA OPraHU3M YEJI0BEKA;

JJIA o6yqa}onmxc;1 C OIr'paHUYCHHBIMH BO3MOXHOCTAMU 3A0POBbsA: YMCHHUE IIPUMCHATH 3HAHUSA
00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMMO3HAHUS BCIICCTB U XUMHWYCCKUX ﬂBJ'IeHHfI;

JUISL CIIETIBIX W CIA0OBHAAIIMX OOYYArOIIMXCS: YMEHHE HCIIOIb30BaTh PENbeHO-TOUYCHHYIO
cuctemy obo3nadeHuit JI. bpaiins muist 3anucyu XuMu4ecKux Gopmy.

Kpurtepun ouennBanus
O1eHKa YCTHOTO OTBETA y4aluXcsl
OtmeTtka "5" cTraBUTCA B ciIy4yae:

1. 3HaHus, TOHUMAaHUS, TJTyOUHBI YCBOSHHSI 00yUaroIMMcs BCero 00b€Ma IporpaMMHOTO
Marepuaia.

2. Ymenus BBIACIIATD I'NTABHBIC IMOJIOKCHHUA B H3YYCHHOM MAaTCpUalic, Ha OCHOBAaHHUU (baKTOB u
IMpuMcEpoB 0606HIaTI), ACJIaTh BBIBOABI, YCTAHABJIMBATH MCKIIPEAMCTHBIC U BHYTPHUIIPCIAMCTHBIC
CBA3HU, TBOPUYCCKH IIPUMCHACT ITOJIYUCHHBIC 3HAHUS B HE3HAKOMOM CUTyalluu.

3. OTcyTcTBHE OMTUOOK U HEAOYETOB MIPH BOCIIPOU3BEICHUU U3yUYEHHOTO MaTepHaa, pu
YCTHBIX OTBETaX yCTPAaHEHHE OTACTbHBIX HETOYHOCTEH C MOMOIIBIO JOMOIHUTEIBHBIX BOIIPOCOB
YUHTES, COOJTIOICHUE KYJIbTYpPhl YCTHON PEUH.

OrMmetka "4";

1. 3HaHMe BCEro M3YYEHHOTO POTPAaMMHOTO MaTepHara.

2. YMeHuil BBIIENISTH TJIAaBHBIE TIOJIOXKEHHS B M3yUYEHHOM MaTepuase, Ha OCHOBaHUHU (aKTOB U
MIPUMEPOB 0000IATh, JACNIaTh BBIBOJIbI, YCTAHABINBATH BHYTPUIIPEIMETHBIC CBSA3H, TPUMCHSTh

IMOJIYYCHHBIC 3HAHUA HA MMPAKTHUKE.

3. HesHaunrtenwsHbie (HErpyObie) OMIMOKU U HETOUETHI IPH BOCIIPOU3BEICHUN N3YYEHHOTO
Marepuaa, CoOJIF0ICHIE OCHOBHBIX MPABWI KyJIbTYpPbl YCTHOHN peUHn.

Otmetka "3" (ypoBeHb MpeACTaBICHUHN, COUETAIONIUXCS C DIIEMEHTAMH HAYUYHBIX MTOHSATUH):
1. 3HaHMe ¥ yCBOGHUE MaTepHualia Ha YPOBHE MUHUMAIBHBIX TPEOOBAHUH TIPOTPAMMBI,

3aTPYAHCHHUE ITPU CaMOCTOATCIIBHOM BOCIIPOU3BEACHNH, HGO6XO)II/IMOCTI> HE3HAYNTEIIbHOU
ImoMOoIIH IperoaaBaTeiis.



2. YMeHue paboTaTh Ha YpOBHE BOCTIPOU3BEICHMUSI, 3aTPYyIHEHUS TIPU OTBETAaX Ha
BUJIOM3MEHEHHBIE BOMIPOCHI.

3. Hanmmume rpy0oit ommOKH, HECKOJIBKUAX HErpyOBIX MPH BOCTIPOU3BEIEHIH N3YIEHHOTO
MaTepHala, He3HauUTeNIbHOE HECOOII0IeHNEe OCHOBHBIX MPABUII KYJIbTYpbl YCTHON pEUH.

OtMmeTka "2":

1. 3HaHMe U yCBOEHUE MaTepHalla Ha YPOBHE HUKE MUHUMAJIbHBIX TPEOOBAHUN MTPOTPaMMBl,
OT/ETbHBIE MPEICTaBICHUS 00 H3yYeHHOM MaTepHale.

2. OTcyTcTBHE YMEHM paboTaTh Ha ypOBHE BOCIIPOM3BECHNUS, 3aTPy/THEHHS [IPU OTBETaX Ha
CTaHJIapTHbIE BOIPOCHI.

3. Hanuuune HECKOJIIBKHUX IPyObIX OMIHOOK, OOJBIIOr0 YKcia HErpyObIX MPH BOCIPOU3BEICHUH
M3yYEHHOI'0 MaTepuaia, 3HaUUTeIbHOE HECOOIII0JIEeHHE OCHOBHBIX IIPABUII KyJIbTYphl YCTHOM
peun.

OuneHka BbINOJHEHHUS MPAKTHYECKHUX (J1a00paTOPHBIX) padoT.

Otmetka "5" cTaBUTCS, €CIM YUECHHUK:

1) mpaBUIIbHO OMPEIEIIHI 1IeJIb OTIbITA;

2) BBITIOTHIII pa0bOTy B TIOJIHOM 00BEME ¢ COOJIIOICHHEM HEOOXO0IMMOM TTOCIIeIOBATEIFHOCTH
MIPOBEICHUS OTBITOB U U3MEPEHHUIA;

3) caMOCTOSITENHFHO U PAIllMOHANBHO BBIOpA U MOATOTOBHII AJISl OTIBITAa HEOOXOIUMOE
000pyT0BaHUE, BCE OMBITHI MPOBEIT B YCIOBUSAX U PEKUMaX, 00ECIICUHBAIOIINX TTOTyUYCHUE
PE3yNbTATOB U BHIBOJIOB C HAMOOIBIIEH TOYHOCTHIO;

4) Hay4yHO IPaMOTHO, JIOTHYHO Onucall HaboIeHus 1 cpopMyIUpOBai BHIBOABI U3 OMNbITa. B
MIPEJICTABJICHHOM OTYETE MPABUJIBHO U aKKYyPaTHO BBIMIOJIHWI BCE 3aIMCH, TAOIUIIBI, PUCYHKH,
rpaduKy, BEIYUCICHUS U CJIEJIall BBIBOIBL;

5) mpaBUIBLHO BBHITIOIHUII aHAK3 morpemHocTei (9-11 kimaccorn).

6) MIPOSIBIISIET OPraHU3aALUOHHO-TPYAOBBIC YMEHUS (TTOAIEP)KUBAET YHCTOTY pabodero Mecta u
MOPSAIOK Ha CTOJIE, 9KOHOMHO HCIONB3YET PACXOJHbIE MAaTEPUAIIbI).

7) SKCEPUMEHT OCYIIECTBIISIET M0 IUIaHy C YY€TOM TEXHUKHU O€30MacCHOCTU U MPABHII PaOOTHI C
MaTepHajaMHu U 000PYJOBaHUEM.

Otmetka "4" cTaBUTCS, €CIIM yUYEHHUK BBITIOJIHHUI TpeOOoBaHMA K oueHke "5", Ho:

1. ONBIT IPOBOJMII B YCIIOBUSIX, HE 00€CHIEUMBAIOIINX JIOCTATOYHON TOUHOCTH U3MEPEHMUIA;
2. win ObUIO JOITYIIEHO ABA-TPU HEJI0UETa;

3. unu He 60J1ee 0IHOM HETPyOO OMMOKHM M OJTHOTO HEJAO0YETa,

4. WM SKCTIEPUMEHT MPOBENIEH HE MOITHOCTBIO;



5. WK B ONIMCAaHUH HAOJIIOJICHUNA U3 OIBITA JOMYCTHI HETOUHOCTH, BBIBOJIBI C/I€J1aJl HETIOJHBIC.
Otmetka "3" cTaBUTCSI, €CIM YUECHHUK:

1. npaBUIIBHO ONpeAEHI 1IeIb OIbITa; paOOTY BBIIOJIHSIET IPABUIBHO HE MEHEE YEM
HATOJIOBUHY, OJJHAKO OOBEM BBITOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISET MOJyYUTh ITPABHIIbHBIE
Pe3yJbTAThl U BBIBOJBI 10 OCHOBHBIM, IPUHLIMIINAJIBHO BaXKHBIM 3a/1a4aM pabOThl;

2. niu noadop 00opyAoBaHUs, 00BEKTOB, MAaTEPHUAJIOB, a TAKXkKe pabOTHI 110 HAYaAILy OIbITa
IIPOBEJI C IOMOIIBIO YUUTEIIS; WK B X0J1€ MPOBEACHHS ONbITa U U3MEPEHUH OBbUIH JOMYIICHBI
OLIMOKY B ONMKCAaHUM HAOIIOACHUH, (POPMYIHPOBAHUU BBIBOJIOB;

3. OIBIT IPOBOJMIICS B HEPALMOHAIBHBIX YCIOBHSAX, YTO MPHUBEIIO K MOTYYSHHIO PE3YIHTATOB C
OouIbLIel NOrPEIIHOCTHIO; MIIM B OTYETE ObUIN OMYIIEHBI B O0IIEH CII0KHOCTH He OoJiee IByX
omuOOK (B 3aMUCSIX €IWHUI], U3MEPEHUSX, B BBIYUCICHUAX, TpaduKkax, Tabnumax, cxemax, u T.J1.)
HE MPUHLUIHNAIBHOTO AJIs JaHHON paboThl XapakTepa, HO MOBJIUABLIMX HA PE3yJIbTaT
BBITIOJTHEHMS,

4. normyckaet rpyOyro oMOKy B X0JIe SKCIIepUMEHTa (B 00bsICHEHUH, B 0)DOPMIICHUH paOOTHI, B
COOJTIOICHNH TIPaBUJI TEXHUKHU O€30TIaCHOCTH MPpHU paboTe ¢ MaTepraliaMd U 000PYI0BAHUEM ),
KOTOpasi UCTIPABIIAETCS 110 TPEOOBAHUIO YUUTEIS.

Otmetka "2" cTaBUTCS, €CIM YUEHHUK:

1. He ompeaeausI CaMOCTOSITEIBHO 1IeJTb OIbITA; BHITOIHUI pabOTy HE MOJHOCThIO, HE
MOJITOTOBWII HY>KHOE 000pYJ0BaHUE M 00BHEM BBITIOJTHEHHON YacTH padOThl HE TI03BOJISIET
CclieNaTh MPaBUIIbHBIX BHIBOJIOB;

2. WM OIIBIThI, U3BMEPCHH, BEIYHUCIICHHA, Ha6J'II-OI[eHI/I$I IIPOU3BOANIIMCH HEIIPABUIIBHO,

3. wm B XoJie pabOTHI ¥ B 0TYETE OOHAPYKIIINCH B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUCHHEIC
B TpeOOBaHMX K oLeHke "3";

4. nomyckaet aBe (1 6osee) TpyOble OMIMOKH B XOJI€ SKCIIEPUMEHTa, B OObSICHEHUH, B
odopmiteHnH paboThI, B COOJIOICHUH MPABUII TEXHUKH O€30IMaCHOCTH TIPH padboTe C
BEIIECTBAaMH U 000PYJJOBaHUEM, KOTOPbIE HE MOXKET UCTIPaBUTh Jake MO TPEOOBAHUIO YUUTEIS.
OneHka caMoCTOATEIbHBIX IHCbMEHHBIX H KOHTPOJIBHBIX PadoT.

Otmetka "5" cTaBHUTCS, €CIIM YUEHUK:

1. BeImomHWI paboTy 6€3 OMMOOK U HET0YETOB;

2) nomnycTtui He 0oJiee OJTHOTO HEJJ0YETa.

Otmetka "4" cTaBUTCS, €CIIM YUYSHHUK BBITIOIHUI pabOTy MOIHOCTHIO, HO JOMYCTHII

1. He 6onee oHOI HETPYyOOI OMIMOKU U OJJHOTO HEJOYETa;

2. iy He 0oJiee IBYX HEJ0UETOB.

Otmetka "3" cTaBUTCS, €CIM YYSHUK MPAaBUIBHO BBIOIHWI HE MeHee 2/3 paboTsl



WIN AOIYCTHIL:

1. He Gonee BYX rpyObIX OMIKOOK;

2. wiy He OoJiee 0JTHOM TpyOO U OHOW HErpyOoi OITMOKH W OJTHOTO HEJI0YeTa;
3. unu He 6osee IBYX-TpeX HErpyObIX OIIHOO0K;

4. Uy OTHOM HErpyOOi OIITMOKHU U TPEX HEJ0UYETOB;

5. WK IPU OTCYTCTBUU OLIMOOK, HO NMPH HAIWYUU YETHIPEX-TISITH HET0UETOB.
Otmetka "2" cTaBUTCS, €CIM YUEHHUK:

1. ZOMYCTHIT YMCIIO OMIMOOK U HEIOUETOB MPEBOCXOIAIIEE HOPMY, IIPH KOTOPOH MOXKET OBITh
BBLICTaBJIeHA orieHKa "3";

2. WM €CJI MPABUIHHO BBITIOIHIII MEHEE IMOJIOBUHBI PAOOTHI.
Kputepuu BbicTaB/IeHUsI OLIEHOK 32 MPOBEPOYHbIE U KOHTPOJIbHbIE TECTHI.
Tectbl, cocTosMIME U3 MSITH BOIIPOCOB MOXKHO UCIIOIB30BATh MOCTIE U3YyUEHUS KaXI0TO
Matepuaia (ypoka). Tect u3 10—15 BonpocoB HUCIoNb3yeTcs A NEPUOANYECKOTO KOHTPOJIS.
Tect u3 20 — 30 BompocoB HEOOXOIUMO HUCIIONIB30BATh JISI UTOTOBOTO KOHTPOJISL.
[Ipu onleHMBAaHUYM WCIIOJIB3YETCS CIIEMYIOMIAs IITKaja;
oreHKa «5» - 91-100% MakCcUMaIbHOTO KOJUYECTBA OAIIOB;
oreHka «4» - 75-90% MaxcHManbHOTO KOJIMYECTBa OaJlIoOB;
oreHKa «3» - 50-74% MakcUMAaJIbHOI'O KOJUUYECTBA OAIIOB;
oreHKa «2» - MeHee 50% MaKCUMaIbHOTO KOJIMYeCTBa 0asioB.
Ouenka ymeHuil NPOBOANTH HAOIIOACHHS.
Ornenka "5" ctaBUTCS, €ClTA 00yYarOUTUIACS
1. IpaBMIIBHO 110 3aJ]aHHUIO YYUTEIIS TIPOBEJT HAOIIOICHHUE;
2. BBIICTTWIT CYIIECTBEHHBIC MPU3HAKH y HAOFO1aeMOT0 00heKTa (Tporiiecca);
3. TOTUYHO, HAYYHO TPAMOTHO O0OPMUI PE3YJIbTATHI HAOIIOICHUN U BBIBOIBI.
Omnenka "4" ctaBUTCS, €CITU 00yYaIOITHIACS:

1. IMPaBUJIBHO 110 3aJaHUI0 YUUTCIIA ITPOBEIT Ha6J'II-O,[[eHI/IC;

2. IpH BBIJCJIEHUH CYLIECTBEHHBIX MPU3HAKOB y HAa0II01aeMOro 00beKTa (Ipoliecca) Ha3Bal
BTOPOCTETICHHBIE;



3. nomycTHi HEOPEKHOCTH B OPOPMIICHHH HAOIIOACHUI U BBIBOJIOB.
Onenka "3" ctaBUTCS, €CTU 00yYaIOUIHIACS:
1. 1omyCTHII HETOUYHOCTH U 1-2 OIIMOKYU B IPOBEJCHUN HAOIIOAEHUH 110 3aJaHUI0 YUUTEIIS;

2. TIpH BBIJICJIEHUH CYLIECTBEHHBIX MPU3HAKOB y HA0II01aeMOT0 00BheKTa (Mpoliecca) B ST
JIMIIB HEKOTOPBIE;

3. gomyctun 1-2 ommOku B 0popMIICHUH HAOIIOIEHUH 1 BBIBOJIOB.

Ornenka "2" cTaBUTCS, €CITM 00yYarOITUIACS

1. momyctun 3 - 4 ommOKM B MPOBEACHUHN HAOIIOICHU 110 33JIaHUI0 YUUTEIS;
2. HENPaBWJIBHO BBIJEJINI MPU3HAKK HAa0II01aeMoro o0beKTa (mpoiecca);

3. omyctui 3 - 4 ommOKky B 0pOpMIICHUN HAOIIOICHUI 1 BBIBOJIOB.
IIpumeyanue.

O1neHKy ¢ aHaTU30M YMEHUH 1 HaBBIKOB IPOBOAUTH HAOIIOICHUS JOBOASTCS IO CBECHUS
ydalmxcs, Kak MpaBuio, Ha MOCIEIYyIOIIEM YpOKe, IIOCie clauu OTYETa.

Oo6mas knaccudukanus ommooK.

[Tpu onieHKe 3HaHUM, YMEHUH, HABBIKOB CJIEyeT YUUTHIBATh Bce OMMUOKHU (TpyObIie U HETPYOBIe),
HEJI0YETHI B COOTBETCTBUH C BO3PACTOM YUAIIIUXCH.

['pyObIMH cunTarOTCS OLIMOKHU:

- HE3HAHUE OINPEEIICHUS] OCHOBHBIX IIOHATUH, 3aKOHOB, ITPaBUJI, OCHOBHBIX I10JIOKEHUH,
TEOpHH, He3HaHUE (HOPMYII, OOIIEITPUHATHIX CUMBOJIOB 0003HaUYEHUI BETMUUH, EAMHUL] UX
M3MEpEHMs], HAUMEHOBaHUM 3TUX €UHMULI;

- HEyMEHHE BBIICTUTH B OTBETE INIABHOE; 000OIIUTE Pe3ysIbTaThl H3yUCHHUS;

- HEyMeHHe NMPUMEHUTb 3HAHUS IS pellieHHs 3a/1a4, OObSICHEHUS SIBJICHMS,

- HEyMEHHE YUTaTh U CTPOUTH I'padMKH, IPUHLIUIINAIBHBIE CXEMBI;

- HEyMEHHeE MOATOTOBUThH YCTAaHOBKY WJIU JIa0OpaTOpHOE 000pYAOBaHKE, IPOBECTH OIIBIT,
HaOJro1eHue, cenaTh He00X0AUMBbIE PACUETHI MM UCTIOIb30BATh MOTYUYEHHbBIC JaHHBIC IS
BBIBOJIOB;

- HCYMCHHUEC IIOJIb30BATHCA NIEPBONCTOYHHUKAMU, y‘-I€6HI/IKOM, CIIPAaBOYHUKOM;,

- HapyIlIeHNE TEXHUKU 0€30MacHOCTH, HEOpEKHOE OTHOIIEHHE K 000pyA0BaHUI0, IPHOOpaM,
MaTepHaliam.

K HerpyObIM OTHOCSTCS OIIMOKU:



- HETOYHOCTH (POPMYITHPOBOK, OMPEIEICHUIA, TOHATUIN, 3aKOHOB, TEOPUH, BRI3BAHHAS
HETOJHOTON 0XBaTa OCHOBHBIX MTPU3HAKOB ONPEIETIAEMOro MOHATHS WM 3aMeHoi | — 3 u3
ATUX NIPU3HAKOB BTOPOCTENIEHHBIMU;

- OIIMOKHU IIpU CHATUHA MMOKa3aHUM ¢ HU3MCPUTCIIbHBIX HpI/I60pOB, HC CBA3aHHBIC C OMPCACIICHUCM
OCHBI ACJTICHUA IIKaJIbI,

- OIIMOKH, BBI3BaHHBIC HECOOIOICHIEM YCIOBUI TIPOBEACHHS ONBITA, HAOTIOACHMS, YCIOBUI
paboThl prbopa, 000PyAOBAHHS;

- OTMOKY B YCJIIOBHBIX 0003HAYEHHUSAX HA CXeMaX, HETOYHOCTh Tpaduka;

- HepalMOHAIbHBIN METOJ pelIeHUs 3a/1a4H, BHIIIOJHEHHS YaCTH MPAKTUYECKOU paboThl,
HEI0CTaTOYHO MPOyMAaHHBIN IJIaH YCTHOTO OTBETA (HApYLIEHUE JIOTUKU U3JI0KEHUS, T0IMEHa
OTJEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENEHHBIMU );

- HepalMOHaJIbHbIE METOBI PA0OTHI CO CIIPABOYHOMN JIUTEPATYPOK;

- HEyMEHHe pelaTh 3aJ1auu, BHIIOIHATH 3aJaHus B 00IIEeM BUJIE.

Henou€ram u sBRsitOTCSA: - HEpaIlMOHATbHBIE TPUEMBI BRIYUCICHUHN U TPE0Opa30BaHUIA,
BBITIOJIHEHHSI OTIBITOB, HAOIOICHHH, IPAKTUIECKUX 3aIaHUI; - apu(pMEeTHIECKHE OINOKH B

BBIUHCIICHUSIX; - HEOPEXKHOE BBITIOJIHEHUE 3aIUCe, YepTexeid, cxem, rpadukoB, TabIuIl; -
opdorpaduveckre U MyHKTAIIMOHHBIC OIINOKH.

JlomosiHeHne

IIpu padore yyammxcs B rpyInie OleHHUBAeTCs:

1. YMenue pacnpenenutb paboTy B KOMaHe

2. YMeHHe BhICIYIIATh APYT Apyra

3. CornacoBaHHOCTb JI€UCTBUI

4. IlpaBUIIBHOCTD U IIOJIHOTA BBICTYIIJICHUM

5. AKTUBHOCTh

Kaxapiii myHKT OlleHMBAETCsl OTACNBHO B Oanax.

NuauBuayanbHbI NIPOEKT:

1. CrtocoGHOCTh K CAMOCTOSITEIbBHOMY TIPHOOPETCHHUIO 3HAHUHN M PEIICHUIO MPOOIIEeM,
MPOSIBIISIONIASICS B YMEHUU TIOCTABUTH MIPOOJIEMY M BHIOPATh aJIeKBaTHBIE CIIOCOOBI €€ pelieHus,
BKJTFOYAsi TOMCK ¥ 00paboTKy nHpopManuu, GOpMyJIUPOBKY BEIBOJOB U/HIIK 0OOCHOBAHUE U
pean3anuo/anpodalro NPUHATOTO pelIeHus;, 000CHOBAaHUE U CO3JaHKe MPOTHO3a, MOJCIH,

MakeTa, 00beKTa, TBOPUECKOTO pelIeHHs U T. 1T . JIaHHBIN KpUTEpHii B 11€JI0OM BKJIIOUAET OLIEHKY
c(OPMHPOBAHHOCTH MO3HABATEIbHBIX YUECOHBIX ACHCTBHHA .



2. ChopMUpPOBAHHOCTD MPEIMETHBIX 3HAHUH U CIIOCOOOB IEHCTBUH, MPOSIBIISIIOIIAACS B YMEHUH
PacKpbITh CoJiepKaHue padOThl, FPaMOTHO U OOOCHOBAHHO B COOTBETCTBUU C paccMaTpUBaEMOM
po06JIeMOil/TeMO UCTIONB30BaTh UMEIOIINECs 3HAHUS U CTIOCOOBI IEHCTBUH .

3. CchopMHUPOBAaHHOCTD PETYISATUBHBIX ASHCTBHM, IPOSBIAIONIA’ACS B YMEHUH CAMOCTOSITEIBHO
IUTAHUPOBATh CBOIO [TO3HABATENIBHYIO JESITENLHOCTD U YIPABJIAThH €10 BO BPEMEHH, UCII0JIb30BATh
pecypcHble BO3SMOXKHOCTH ISl JOCTHKEHHUS LeJIeH, OCYIIECTBIATh BEIOOP KOHCTPYKTHBHBIX
CTpaTeruil B TPYJHBIX CUTYyalHsIX.

4. ChopMupoBaHHOCTH KOMMYHUKATHBHBIX JACHCTBUI, IPOSBIISIOMIASACS B YMEHUU SICHO
U3JI0KUTH U 0(OPMHUTH BBHITIOJTHEHHYIO paboTy, MPEICTaBUTh €€ Pe3ybTaThl, ApryMEHTUPOBAHHO
OTBETUTH Ha BOIIPOCHI.

BocnuratenbHblil  moTeHIMan ydeOHoro mpeamera «®DHU3MKa» pealn3yercs uepes:
- TpUBJIEYCHHE BHUMAHHUS OOYyYaromMXCS K LIEHHOCTHOMY AacleKTy H3yYaeMbIX Ha YypoKax
ABJICHUM, OpraHu3alMio HX paboThl C TMOJyyaeMoil Ha YpOKE COLMAIbHO 3HAYUMOMN
uHpopMaluel, WHUIUUPOBAHUE €€ OOCYKIEHHs, BBICKA3bIBAaHUS OOYYAIOUIMMHCS CBOETO
MHEHHS 110 €€ MOBOJTY, BBIPAOOTKH CBOETO K HEil OTHOIICHUS;

- JIEMOHCTpalyi0 OOYy4YaroIIMMCS MPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOIO TOBEACHMUS,
MIPOSIBJICHUS YEJIOBEKOIIOOUS U 100pOCEepAeUHOCTH, Yepe3 MoI00p COOTBETCTBYIOIIUX TEKCTOB
JUTS YTCHUS, 3a]1a4 JUISl PEIICHHUS, TPOOJIEMHBIX CUTYaIlMi it 00CYKICHUS B KJ1acce;

- IPUMEHEHNE Ha ypOKaX WHTEPAKTHBHBIX (pOpM pabOThI ¢ 00YyJaAIONIMMUCS: WHTEIUIEKTYaTbHBIX
UTp, CTUMYJIMPYIOLIMX MO3HABATEIbHYIO MOTHBALIMIO 00YUaIOIIUXCS; JUCKYCCHUI, KOTOPbIE TAI0T
00yJaromuMcsi BO3MOXKHOCTh MPHOOPECTH OMNBIT BEIACHUS KOHCTPYKTHBHOTO JHAaJiora;
rpynnoBoi paboTel WM paboThl B Mapax, KOTOpbIE yyaT oOyyaroliuxcs KOMaHAHOM paborte u
B3aUMOJIEHCTBHIO C IPyTUMH 00YyYarOIIMMUCH;

- UHULIMUPOBAHUE U TMOAJEPKKY HCCIENOBATENbCKON AESITEIbHOCTH OOYyYarolIUXCsl B pamKax
peain3allid MMM MHAWBHUIYAIBHBIX W TPYIIOBBIX HCCIIEIOBATEIbCKUX IPOEKTOB, YTO JACT
00y4aroIuMcsi BO3MOKHOCTh MPHOOPECTH HABBIK CAMOCTOSITENIBHOTO PEIICHUsI TEOPETUUECKOM
po0JIeMbl, HaBbIK T€HEPUPOBaHUS U 0(OPMIIEHUS] COOCTBEHHBIX MJEH, HABBIK YBAaXXUTEIBHOTO
OTHOILIIEHUSI K YYXHM uHIesiM, OpOpMJIEHHBIM B paboTax ApPyTUX HCCiIenoBaTeNel, HaBbIK
yONMYHOTO BBICTYIIJICHUS MIePe]l ayIUTOPUEH, apryMeHTUPOBAHUS M OTCTaWBaHUs CBOEH TOUKHU
3peHus;

Yyepe3 OpraHu3aluio U MpoBEACHUE PA3IUYHBIX MEPONPUSATHI BO BHEYPOUHOE BpEMSI:

1 yeTBEPTH 2 4EeTBEPTh 3 4eTBEPTh 4 yeTBepTh
BcOII mkoybHBINA | BcOILl [IpoektHas 3agaua Hens 3emun
JTamn MYHHIIUTIATBHBINA

YpOBEHb




TEMATHYECKOE IIJNIAHUPOBAHME 10 KJIACC

Ne |HammeHoBaHMe pa3genoB u TeMKonmM4ecTBO 4YacoB DNIeKTPOHHbI
n/n [AporpamMmel Bcer |KoHTponbH [MpakTuyec [Pecypchbl
o] ble paboThbl [Kne paboThbl
Paszpen 1. TeopeTuyeckue OCHOBbl OPraHM4eCKoun XMuMmum
1.1 MpeomeT oOpraHnyeckon xmMuwn.3 0 0
Teopnss CTpoeHUsA OopraHn4yeckmnx
coeanHeHun A. M. byTnepoBa
NToro no pasgeny 3
Pa3zpen 2. Yrnesopmoponbl
2.1 MpepenbHble yrnesogopoabl —|2 0 0
aJIKaHbl
2.2 HenpepenbHble yrneesoLopoAabl:6 0 1
aJIKeHbl, aNKaaneHbl, aJiIkUHbI
2.3 [ApomMaTnyeckue yrnesonoponbl 2 0 0
2.4 MpupogHble NCTOYHUKN|3 1 0
yrneesonoponoB n nx nepepabortka
2.5
WToro no paspeny 13

Paspen 3. Kucnopoacoanep>xawiue o

PraHnyeckue coeaumnHeHusd

3.1 [CnnpTbl. ®eHoON 3 0 0

3.2 |Anbaernabl. KapboHoBble KUCNOTbI.|7 0 1
Cno>xHble a¢upsbl

3.3 [YrneBogbl 3 1 0

NToro no paspeny 13




Ne |HammeHoBaHMe pas3genoB u TeMKonmM4eCcTBO 4YacoB DNIeKTPOHHDI
n/n [nporpammbl Bcer |[KoHTponbH |[pakTnyec |PECypcChl
o] ble paboThbl [Kne paboThbl
Paspen 4. AsoTcopep>Xaliue opraHu4eckKme coeauHeHus
4.1 |[AMUHBI. AMVHOKMCNOTbI. Benku 3 0 0 |
NToro no paspeny 3
Paszpnen 5. BbicCOKOMOJIeKysiipHble coeauHeHUs
5.1 |NnacTtmaccel. Kay4yykun. BonokHa 2 0 0
5.2
NToro no pasgeny 2
OBLWWEE KOJMMNYECTBO YACOB 1034 2 2
NMPOIrPAMME
11 KJIACC
Ne |HanmeHoBaHMe pa3genos M TeMKonmyecTBO 4acoB D/IEKTPOHHDI
n/ninporpamMmbsl Bcer |[KoHTposibH [MpakTudec |[(L1GpoBbIE)
o} ble paboThl [Kne paboTbi|0OpasoBaTen
Hble pecypchbl
Paszpnen 1. TeopeTuyeckue OCHOBbl XMUMUHU
1.1|CtpoeHune atomos. lNepuoanyecknn3 0 0
3aKoH un [llepuogunyeckasa cuctema
XUMMyecknx snemeHtos L. W.
MeHpoeneeBa
1.2 |CtpoeHue BelwlecTBa.4 0 0
MHoroobpa3une BeLecTs
1.3 [ XuMmnyeckune peakunmu §) 1 1
NToro no paspeny 13
Paspen 2. HeopraHuyeckasa xuMmus
2.1 MeTannbl §) 0 1
2.2 |HemeTann.l 9 1 1
2.3|CBs3b HeopraHu4eckmnx n2 0 0
OpraHM4Yeckux BelecTB
WNToro no paspeny 17
Paszpen 3. XuMua N )XXU3Hb
3.1 XuMKs 1 XKN3Hb 4 o 0
WToro no paspeny 4
OBWWEE KOJMMNYECTBO YACOB 1034 |2 |3




Ne HammeHoBaHme paspenos u TeMKosnm4eCcTBO 4YacoB DNIeKTPOHHbI
n/ninporpamMmbl Bcer |[KoHTposibH [MpakTudec |[(L1dpoBbIE)

0 ble paboThl [Kne paboTbi|0OpasoBaTen
NPOrPAMME |

IHOYPOYHOE IIJIAHUPOBAHME 10 KJIACC

Ne  [Tema ypoka Konnyect
n/n BO 4YacoB
Bcero
1 MpeaMeT opraHMYeckom XUMunM, eé BO3HMKHOBEHME, pa3BuTue un|l
3HavyeHue

2 Teopnsa CTPOEHUSA OpraHnYeckux coeguHeHnn A. M. byTneposa, eé|l
OCHOBHbI€ MOJIOXXEHUSA

3 MpenoctasneHme o0 Kaaccuukaumum opraHnYecknx BeLlecTB.|1l
HomeHknaTypa (cuctemaTmydeckas) W TpuBUAJbHbIe Ha3BaHUA
OpraHnm4yeckunx BeLlecTB

ANKaHbl: COCTaB N CTPOEHUe, rOMOJIOrNYeCKUin 0}z 71}

MeTaH 1 3TaH — NpocTeilne NnpeacTaBUTen ankaHoB

ITUNEeH N NponuieH — I'IpOCTeI7ILLII/Ie npeactaBmnTesiIN aJiIKkeHOB

0N U b~

1
1
AJIKEHbI: COCTaB 1 CTPOeHWNe, CBONCTBA 1
1
1

MpakTnyeckas pabota Ne 1. «[MonyyeHne aTUNEHaA U N3YyYEeHUE ero
CBONCTB»

9 AnkaguneHbl. byTagmeH-1,3 u wmeTunbytagmeH-1,3. TlonyyeHwuell
CUHTETMYECKOro Kay4yKka n pe3uHbl

10 |ANKUHBbI: COCTaB U 0COBEHHOCTU CTPOEHUs, roMosiorndeckuin psaa.|l
AuLeTunneH — NpocTenwmnn npencrtasnTeslb aJIKUHOB

11 |Bbl4UCAEHNS MO YPABHEHNIO XUMNYECKON peaKkLnmn 1




Ne  [Tema ypoka Konnyect
n/n BO 4YacoB
Bcero

12 |ApeHbl: 6eH301 1 Tonyon. TOKCUMYHOCTb apeHOB 1

13 |feHeTmyeckas CBA3b YraeBOAOPOAOB, MpuHagaexawmnx K|l
pa3in4yHbIM KNaccam

14 |MpupofHble WCTOYHUKK YrAeBOAOPOAOB: MPUPOAHbIA ra3 wull
MOMyTHble HEPTSAHbIE ra3bl, HehTb N NPOAYKTbI €€ nepepaboTku

15 |MpupofHble WCTOYHUKK YrAeBOAOPOAOB: MPUPOAHbIA ra3 wull
MOMyTHble HEPTSAHbIE ra3bl, HehTb N NPOAYKTbI €€ nepepaboTku

16 |KoHTponbHasa paboTa no pasgeny «Yrnesonopopnbi» 1

17 |[MpepgenbHble OOHOATOMHbLIE CNUPTbI: MeTaHo/l W 3TaHon.|l
BoooponoHasa cBA3b

18 |MHOroaToOMHbI€ CNNPTbI: STUIEHT JINKOJ1b N FNLEepUH 1

19 |®PeHoOn: CTpoeHMe MOoNeKysbl, @U3nYeckme un xXuMmuyeckume|l
CBOWCTBAa, NpUMeHeHune

20 |Anbperugbl: hopMmanbgerna n auetanbgerna. AueToH 1

21 |OOHOOCHOBHbIE MNpedefibHble KapboHOBbIE KUC/IOTbI: MypaBbUHas(l
N YKCYCHa4

22 |MpakTnyeckas pabota Ne 2. «CBoncTBa pacTBOpa YKCYyCHOM|1
KNCNOTbI»

23 |CTeapuHoOBas 1 0s1IeMHOBas KUCNOThI, KaK npencraBuTenn Bbiclnx|1
KapbOHOBbLIX KNC/OT

24 |Mblna KakK COAM BbICWUIMX KapOOHOBLIX KWUCJIOT, uX Mowueell
nencrtseune

25 |CnoxHble 3¢upbl  Kak Mpou3BOAHble KapObOHOBbLIX KWUC/OT.|1
MMOoponn3 CoXKHbIX 3pNpPoB

26 DKupbl: rugponns, npuMmeHeHune, bnonormyeckas posib XuUpos 1

27 |Yrnesogbl: COCTaB, Knaccudukaumsa. BaxxHenwne npeacrasurtenn:|(l
rn10Ko3a, PpPyKTO3a, caxapo3a

28 |Kpaxman v uenntsio3a Kak npupoaHbie rnoammMmepbl 1

29 |KoHTposnbHasas pabota no pasgeny <«Kucnopopcopgepxxawmell
opraHu4eckme coegmnHeHunsa»

30 |AMUHbI: METUNAMWUH U AHWUJTNH 1

31 |AMUHOKUC/IOTbI Kak aM@oTepHble opraHn4yeckmne coegmHeHus, nx|(l
brnonornyeckoe 3HavyeHue. NMentTuabl

32 |benku Kak NnpupoaHble BbICOKOMOJIEKYIAPHbIE COeANHEHNSA 1

33 |OCHOBHbIE MOHATUA XUMUWN BbICOKOMOJIEKYISIPHBIX COeANHEHUN 1

34 |OCHOBHble MeTOo4bl CMHTEe3a BbICOKOMOJIEKYISAPHbLIX coefuHeHUN.|1
MnacTMacchbl, Kay4yyKun, BOJIOKHA

OBLLEEE KOJINYECTBO YACOB 1O MNMPOrrPAMME 34




11 KJIACC

No [Tema ypoka KonnyecTt
n/n BO YacoB
Bcero

1  XumMunyecknm anemeHT. ATOM. DN1IeKTPoOHHaa KoHpurypaumsa atomos |1

2 Mepuoanyeckmn 3akoH KU [lepuoanyeckas cuctemMa XMMMYecKnx|l
snemeHToB . . MeHgeneeBa, nx CBA3b C COBPEeMEHHOW Teopuewn
CTPOEHNs aTOMOB

3 |3aKOHOMEPHOCTU N3MEHEHUSA CBOUCTB XMMNYECKUX DJIEMEHTOB N nX|1
coeHEeHMn Nno rpynnam n nepuogam. 3Ha4eHne nNnepmnoan4eckoro
3aKOHa N CUCTEeMbl XMMmU4eckux snemeHTtoB [O.1. MeHpoeneeBa B
pPa3BUTUN HAYKU

4 |CTpoeHue BewecTBa. XMMMYecKass CBA3b, €€ BUAbl; MexaHM3Mbl|l
obpa3oBaHNs KOBaJIeHTHOW CBA3M. BogopoaHas cBsA3b

5 BasleHTHOCTb. 2NneKkTpooTpuuaTesibHOCTb. CTeneHb OKucneHus.|1l
BelwecTBa MONEKYNSAPHOro v HEMOJIEKYJIIPHOIO CTPOEeHUA

6 [MoHATMEe o0 AucnepcHblX cuctemax. WNCTUHHbIE U KonnoungHble|l
pacTBopbl. MaccoBas A0/1A BelecTBa B pacTBope

7 |Knaccngpumkauma v HOMeHKsaTypa HeopraHm4yeckux coefnuHeHun.|l




Ne [Tema ypoKa Konuyect
n/n BO 4YacoB
Bcero
[eHeTn4yeckass CBA3b HeOpraHM4YeCcKuUX BewecTB, pPas3/INYHbIX
KJlaCcCcoB

8 |Knaccuukaumsa XMMUYECKUX peakumin B HeopraHudeckom wu|(l
OpraHU4YeckKom XMMMKN. 3aKOH COXPaHEHMS MacCbl BELWECTB; 3aKOH
COXpPaHeHUA N NpeBpaLLEHNSA SHEPIUN MPU XUMUYECKNX PeaKUnax

9 |CkopoCTb peakuunn. ObpaTunmble peakuunn. Xvmunyeckoe|l
paBHOBecue

10 |[MpakTnyeckaa pabota Ne 1. «BamsHume pasnmyHbiXx akTopoB Hall
CKOPOCTb XMMNYECKON peaKkLnm»

11 PPnekTponutnyeckasa guccoumaumnsa. TlloHATMe o0 BogoponHoMm|l
nokasaTtene (pH) pacTBopa. Peakuun noHHoro obmeHa. Nmaponuns
OpraHnU4YeCckKux v HeopraHMYecKnx BeLecTs

12 |OKNCnnTenbHO-BOCCTaHOBUTEJIbHbIE peakuuw. MoHATKe 061
3/1eKTPOJIN3e pacrnjaBoB N pacTBOPOB CoJien

13 |KoHTponbHaga paboTa no pas3geny «TeopeTudeckme OCHOBbI|L
XUMUN»

14 |MeTannbl, Ux nosnoxxeHue B lNMeprnognyeckon cucteMe xmMmmyeckmnx|l
anemeHToB L. 1. MeHoeneeBa n 0CoBEHHOCTM CTPOEHUS aTOMOB.
Obwune bnsnveckmne CBOMCTBa MeTaI/I0B

15 |CnnaBbl MeTas/U/IOB. INEKTPOXUMUYECKUN pag Hanps>keHun|l
MeTasl/10B

16 XuMu4yeckme CBOWUCTBaA Ba)XHeWWMX MeTasnoB (HaTpun, kKanun,|l
KanbUWUW, MarHnin, aJiloMMHUN) N NX COeaUHEHUN

17 XuMun4yeckme cBOMUCTBa XpoMa, Megn U Nx coeanHeHun 1

18 XuMunyeckme CBOWUCTBA LWMHKA, XKefe3a U UX CoeanNHEeHUN 1

19 |MpakTunyeckasn paboTta Ne 2. "PelleHne skcnepmMmeHTaNbHbIX 3a4a4|l
no teme «MeTtannbi»"

20 |HemeTtannbl, wux nonoxeHne B [lepuogmnyeckom cucteme|l
XUMN4yecknx »snemeHToB M. W. MeHpeneeBa M 0cobeHHOCTU
CTPOEHNs aTOMOB

21 |®usnyveckme CBOWUCTBA HeMeTaNI0B. AJIoTponusa HemeTansnoB (Ha|l
rnpumepe Kucaopoaa, cepobl, pocgopa n yrnepona)

22 | XnMmmyeckume CBOMCTBA rasioreHoB, cepbl U UX COeANHEHNI 1

23 | Xnmmnyeckume CBoOUCTBa a3oTa, hocodpa n nx coeanHeHun 1

24 XMunyeckume CBONCTBA yraepona, KpeMHUA U NX coeaNHEeHUN 1

25 [[MpyMeHeHne BaXKHEeNLLIUX HEMETAaIIOB U NX COeaUHEHNI 1

26 |O6bobweHne n cucteMaTusauus 3HaHUM No TeMe «HemeTannbi».|1
BblyncneHus Mo  YPaBHEHUSAM  XUMUYECKUX peakumnmn n
TEepMOXUMUYECKMEe PacyEThbl

27 [MpakTuydeckas pabota Ne 3. «PelleHne s3KCcrnepnMeHTalbHbIX 3adau(l
no teme "Hemetannbl"»

28 |KoHTposbHaga paboTa no Temam «MeTannbl» n «HemeTannbl» 1

29 |HeopraHunyeckme un opraHm4eckme KucaoTbl. HeopraHm4deckme wu|l
opraHun4yeckme OCHOBaHUS

30 |AMdoOTepHble HeopraHun4yeckme ©n oOpraHn4yeckme coeguHeHus.|1




No
n/n

Tema ypoka

KonuyecT
BO 4YacoB

Bcero

[eHeTM4yeckasa CBA3b HeopraHMYeCcKnx n opraHnYecKmnx BeLLecTs

31

Posnb xuMun B obecrnevyeHnn >SKOJI0rM4eCcKon, SHepreTuyeckom u
nuuweson 6e30MacHOCTN, pasBUTUN MeAULNHbI

1

32

MpepctaBneHns 06 obwmx Hay4HbIX NPUHLMMNAX MNPOMBbILIEHHOrO
NoJslyYeHNS BaXKHENLLNX BELLLECTB

1

33 |YenoBek B Mupe BeLleCcTB U MaTepunasios 1
34 (XvMuna n 300p0OBbe YesioBeKa 1
OBLEE KOJINYECTBO YACOB 10 NMPOIrPAMME 34

YUYEBHO-METOJMYECKOE OBECIEYEHUE OBPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JJISI VUEHUKA

METOINYECKHUE MATEPUAJIbBI VIS YUUTEJA




HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCblI U PECYPCbl CETHU

HUHTEPHET

OIrBHY «UHCTUTYT cTpaTernn pa3sutna obpasoBaHUs»



