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MNOSICHUTEJIBHAS 3AITUCKA

Pabouast mporpamMma 1mo XuMHH Ha ypOBHE CpefHero obmiero obpa3oBaHus pa3paboTaHa
Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yabTaTaM OCBOeHMs (enepanbHOM  00pa3oBaTenbHON
nporpammel cpenHero obmero odpazoBanuss(®OIl COO), npeacraBineHHbIXx B PepepanbHOM
rocyaapctBeHHOM oOpazoBarenbHoM cTtangapre COO, ¢ yuérom KoHuenuwu mnpernogaBaHus
yuebHoro mpeamera «XuMmHsS» B 00pazoBaTeNbHBIX opraHuzauusx Poccuiickoit denepanuu,
peaM3yIonMX OCHOBHBIE 00pa30BaTENIbHbBIE MPOTPAMMbI, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasButTus Bocniutanusi B Poccuiickoit ®@enepanuu Ha niepuon 10 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvMHUsS Ha YpOBHE YIIyOJNEHHOrO H3y4EHHUS 3aHMMAeT Ba)KHOE MECTO B CHCTEMeE
€CTeCTBEHHO-Hay4HOro oOpa3zoBaHusi ywamuxcsi 10-11 kmaccoB. W3yuenuwe mnpeamera,
peaym3dyeMoe B YCIOBUAX AU(PPEPSHIUPOBAHHOTO, MTPOGUIBLHOTO OOY4YCHHS, MPU3BAHO
o0OecnieunTh 0OIIE00pa30BaATEIbHYI0O U OOIIEKYIBTYPHYIO HOJITOTOBKY BBITYCKHUKOB IIKOJBI,
HEOOXOMMMYIO /ISl afanTaliui UX K OBICTPO MEHSIOIIMMCS YCIOBHSM JKH3HH B COLIMyME, a
TaKXKe I MPOAOJDKEHHS OOY4eHHs B OpraHu3alusx MpodecCHOHATbHOro 00pa3oBaHHUs, B
KOTOPBIX XUMHUS SIBJISETCS] OAHOM U3 MPUOPUTETHBIX AUCIUIIIUH.

B nporpamme no xumuu HazHadenue npeamera «lIpaktukym EI'D mo xumum» nomydaer
NOJIPOOHYI0O MHTEPIIPETALNIO B COOTBETCTBHM C OCHOBOIIOJIAralomuMu monoxeHussmu ®I'OC
COO o0 B3auM00OYCIOBIEHHOCTH LIeJIeH, COJlepKaHUsl, Pe3yJIbTaTOB 00y4eHHs U TpeOOBaHUN K
YPOBHIO TOATOTOBKM  BBIMYCKHUKOB. CBUAETENbCTBOM TOMY SIBISIOTCA — CIIEAYIOLIME
BBITTOJTHSIEMBIE TIPOTPAMMOM IO XUMHUHU (PYHKIIUH:

e yHPOPMALMOHHO-METOIMYECKas, pealn3alus KOTOpoi obecreynBaeT MOJydeHHe
NPECTaBICHUS O IIETSAX, COJACpPKAHWHU, OOIIel cTpaTeruu OOy4eHUs, BOCIUTAHUSI U
pa3BUTHS 00YYAIOLIUXCS CPEICTBAMU INpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npoduIs;

® OpraHM3alMOHHO-TUTAHUPYIOIIAs, KOTOpas  NpeaycMaTpuBaeT  OIpeJesIeHuE:
OPUHIUIOB  CTPYKTYPHUPOBaHHUA M TOCJIEJOBAaTEIIbHOCTH H3Y4EHUs  y4eOHOro
Marepuaia, KOJUYECTBEHHBIX M KAYEeCTBEHHBIX €r0 XapaKTepPHCTHK; IOAXOJO0B K
(GOpPMHUPOBAHUIO COJEPKATEITHHONH OCHOBBI KOHTPOJISI M OIICHKH 00pa3oBaTeIbHBIX
JIOCTIDKEHUI o0ydJaromuxcss B paMKax HTOrOBOHM arrectanud B (OpMe eIuHOTro
roCyJapCTBEHHOTO 9K3aMEHa 10 XUMUH.

[Iporpamma 11t yriyOJI€HHOTO H3yUYE€HUSI XUMUH:



® YCTaHABIMBACT IPEIMETHOE COJEp)KaHHE, 00s3aTeNbHOE s M3Y4YEHHUS B paMKax
OTJENBHBIX Npoduiel, npeaycMaTpuBaeT pacipeesieHue U CTPYKTYPUPOBAHUE €T 110
KJIaccaM, OCHOBHBIM COJIEpKaTeIbHBIM JTMHHUAM/pa3ieiaM Kypca;

e Jaér pacrnpezneraeHue y4eOHOro BpeMEHHU, PEKOMEHAYEMOT0 JUIsl U3Y4EHUsS OTAEIbHbBIX
TEM;

e [IpeularaeT MocCJel0BaTEIbHOCTh M3Y4YEHHUsl Y4EeOHOro marepuana ¢ y4€TOM JIOTUKU
IIOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

e AT METOAMYECKYI0 HHTEPIPETALMIO LeJIed M 3ajad M3ydeHUs IMpeaMeTa Ha
yriayOnEHHOM YpOBHE C Y4€TOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEIHEIrO
o0miero o0pa3oBaHus, COJAEPKATEINBHON XapaKTEPUCTUKU IIAHUPYEMBIX pE3yJbTaTOB
OCBOCHMSI OCHOBHOH 00pa30BaTEIbHOM NPOrpaMMBbl CpeAHEro oouero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEAMETHBIX, PEIMETHBIX), & TAKKE C YUYETOM OCHOBHBIX BHJIOB
y4eOHO-II03HABATENbHBIX JIEHCTBUM OOYyYarOLIErocss IO OCBOCHHUIO COJEpKaHUs
npeaMera.

I[ITo BceM Ha3BaHHBIM NO3MLMSAM B IPOrpaMMe II0 XUMHUU IPESyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4Ye€HHEM XHMHUU Ha YpPOBHE OCHOBHOro o0mero oOpa3oBaHus. 3a
npeleiaMi  yCTAaHOBJICHHOH MPOrpaMMOM 10 XUMHUHU  00sI3aTeIbHON  (MHBApHAHTHOWM )
COCTaBJIAIOLIECH cofiep kaHusl yueOHOro npeaMera «XUMHUsS» OCTaéTcsi BO3MOKHOCTh BbIOOpa ero
BapUaTUBHOW COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCSA B COOTBETCTBUM C HAIIPABICHUEM
KOHKPETHOTO PO HIIs 00ydEeHHUS.

B cootBerctBuu ¢ koHuentyadbHbiMUA mnojoxkeHusMu PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro M yriryOJIEHHOTO ypoBHEH B cucteme AuddepeHnnpoBaHHOro o0ydeH s Ha
YPOBHE CpeZHero o0Iiero o0pa3oBaHUs XUMMsI Ha YpPOBHE YIiyOJEHHOIO M3y4eHUs HalpaBiieH
Ha peaJn3alMi0 IPEEMCTBEHHOCTH C IOCIEAYIOIIUM 3TalloM IOJIYYEHHS XHMHUYECKOIO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JUCIIUIUIMH B By3aX M OpraHU3alusax cpeaHero npodeccruoHaibHOro ooOpasosanus. B 31oil cs3u
U3Y4YEHHE IIpeaAMeTa «XHUMHUS» OPHEHTHPOBAHO IPEUMYLIECTBEHHO Ha pacUIMpEeHue u
yrIyOJieHHEe TEOPETHMUYECKOW M TPaKTHUYECKOW MOJTOTOBKM OOyYaromuxcs, BbIOpaBIIUX
onpeAenéHHbIi Mpopuiib 00y4eHHs], B TOM YHUCIJIE C MEPCHEKTUBOM MOCIENYIOMIETO MOTyYSHHS
XUMHUYECKOTro 00pa3oBaHus B OpraHu3alusx mnpodeccuonanbHoro oopasosanus. Hapsiny ¢ atum,
B cere TpeboBanuii ®I'OC COO k miuaHHpyeMbIM pe3yiabTaTaM OCBOCHHUs (enepaabHON
00pa3oBaTeNbHOW MPOTrpaMMbl CpeJHEro oOuiero oOpa3oBaHUs M3ydeHHE HpeaMeTa «XUMH»
OPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO Pa3BUTHS 00ydaroIuxcs,
Ha (OPMUPOBAHKE Yy HUX OOIIEMHTEIUIEKTYAIbHBIX YMEHUM, YMEHUH paliioHaIN3aluu y4eOHOTOo
TpyAa ©  OOOOHIEHHBIX CHOCOOOB  JIEATENIBHOCTH, MMEIOUIMX  MEXIUCIUIUTMHAPHBIH,
HaAANPEAMETHBIN XapaKTep.

CocraBmsitomiuMu  nipeMeTa «XUMHUS» HAa YPOBHE YINyOJEHHOIO M3Yy4YEHHS SIBISIOTCS
yrayonéHueie Kypceel — «Oprannueckas xumusi» u «OO0Imas U HeopraHudyeckas xumus». [Ipu
OTIpe/ieIeHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOI OpraHM3alMy COJEepKaHUS ITUX KYpCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI noioxeHuss @PI'OC COO o paznnuusx 6a30BOro u
yrayO0iIE€HHOTO YPOBHEH U3yUEHHUS PEAMETa.

OcHOByY cozaepkanusi KypcoB «Opranudeckas xumus» u «OOmmas u HeopraHudeckas
XUMHUSA» COCTABISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHM, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4€HUs IpeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JOTIONIHEHNE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIECTBEHHO  OOJBIIMHA  00BEM

(dakToIOrHUecKOro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4deHHUs MpeaMeTa odecredeHa
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BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEIMYEHHS O00bEMa 3HAHUM O XHMHUYECKUX DJIEMEHTaX U
CBOWCTBaX MX COCJUHEHUN HA OCHOBE PACIIMPEHUS U yrIIyOJeHHs MPEICTaBICHUH O CTPOCHHH
BELIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHMs PEaKLMUH, pacCMaTPUBAEMBIX C
TOYKHU 3PEHUSI XUMHUYECKOW KMHETHKU M TEPMOJIMHAMUKU. V3ydeHHne nepruoinyeckoro 3aKoHa u
[lepuoanueckoit  cucTeMbl XHUMHUYECKHX  DJJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMYECKUX MPEJCTABICHUSIX O CTPOCHUU aTOMa. XUMHUYECKasi CBS3b OOBACHSIETCS C
TOYKU 3pPEHHsI HEPreTHYECKUX HM3MEHEHHH mpu e€ o0pa3oBaHMM M pa3pylICHUH, a TAKKE C
TOYKH 3peHUs MexaHu3MoB € oOpazoBaHus. M3ydeHHe THUNOB peakIUil JOIMOJIHAETCS
dbopMupoOBaHUEM MPEACTABICHUI 00 ANEKTPOXUMUYECKUX MPOIIECCAX U ANEKTPOJIU3E PaCIIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHMyeckod XHMHMHM IIPU PACCMOTPEHUU PEaKIMOHHOU
CHOCOOHOCTH COCMHEHUH ylensieTcss 0co00e BHUMaHUeE BompocaM 00 31eKTpOHHBIX 3 dekrax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaXxX peaKIHil.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIEpP)KaHHE KYypCOB XMUMHH YIIIYOJIIEHHOTO YpOBHS
U3yYeHHs Ul KJIACCOB OIpenenéHHoro mpoduis (rJaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapaxkTep JOMOJHEHHH K OOIIel CHCTeMe MPEeIMETHBIX 3HAHUN) OKA3bIBAIOT BIUSHUE CMEXKHBIC
npeaMeTsl. Tak, Hampumep, B COAEpPKAHMM TMpeAMeTa s KIACCOB XHUMHUKO-(DU3MYECKOro
npoduns 60JbiIoe 3HaYeHHEe OyAyT UMETh 3JIEMEHThl Y4eOHOro Marepuaia mo oomeil XuMUU.
[Ipy u3yyeHum npeaMera B JaHHOM CIy4yae akLEHT OyJeT ciaenaH Ha OOIIHOCTh METOJI0B
MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHH B XUMHH U B (PU3HMKE: aTOMHO-MOJEKYJISIpHAs TEOpHUs
(MonexkynsipHast Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl U DHEPIUH, 3aKOHBI
TEPMOJMHAMUKH, FIEKTPOJIU3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B 10 ke Bpems B copiepykaHUM IpeMeTa JUisl KJIACCOB XUMHKO-OHOIOTUYECKOTO TPOGIIIS
OOJBIIMIA YACTBHBIA Bec OyIeT UMETh OPraHWYECKas XUMUSA. B 3TOM ciydae mpeaocTaBiseTcs
BO3MOXXHOCTh Jis 00Jiee 00CTOSITENIbHOTO PACCMOTPEHUS XUMUYECKOW OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKOW CHCTEMBbI, B COCTaB KOTOPOW BXOIAT, K TNpPUMEPY, TaKhe CTPYKTypHbIC
KOMIIOHEHTbI, KaK JIMINHJbI, OEJIKH, YIJIeBOJbI, HYKJIEHHOBBIE KUCIOTHI U Jpyrue. Ilpu 3tom
3HaHMUSI O COCTaBE M CBOMCTBAX IpPEICTAaBUTENEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIECTB
CJIy’KaT OCHOBOM Ul M3yU€HHsI CYITHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHHs], TUILEBAPEHUSI.

B mane ¢opMupoBaHUs OCHOB HAay4yHOTO MHUPOBO33PEHHUS, OCBOEHHUS OOLIEHAYUHBIX
METOJIOB IIO3HAHUS U OIbITa MPAKTUYECKOT0 MPUMEHEHHUS HayUYHbIX 3HAaHUHM U3yueHue npeameTa
«XuMus» Ha yriayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Yy4EOHBIMHU
npeIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX o0nactell «EcTecTBEeHHO-HAayUHBIE TPEAMETHI,
«MaremaTtuka u nHpopMaTHKa» U «Pycckuii A3bIK U TUTEpATYpay.

[Tpu u3yuyenun ydeOHOro mpeamera «XUMHs» Ha YrIIyOJIEHHOM YpPOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3adadeid
NEPBOCTENIEHHON 3HAYMMOCTH SBJIsSIETCS (OpPMUPOBAHME OCHOB HAyKM XMMHUHU Kak o00jacTu
COBPEMEHHOI'0 E€CTECTBO3HAHMSI, IPAKTHUYECKOM JESITEIPHOCTH YEJIOBEKa W OJHOIO W3
KOMIIOHEHTOB MHUPOBOW KYyJbTYyphl. PemieHue 3Toil 3ajaun Ha yriiyOJI€HHOM ypOBHE H3y4YeHUS
npeaMeTa npernoaraeT peaju3aluio Takux 1eneil, Kak:

e (QopmupoBaHuE MPEJCTaBICHUNA: O MAaTEPUATIHLHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y TI0O3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, 0 MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
eé Benyleil posn B 00ecleYeHUN yCTOWYMBOTIO Pa3BUTHS YEIOBEUECTBA: B PELICHUU
npoOJeM HSKOJIOTUYECKOM, YHEPreTHYecKo M MUINEBOM 0e30MacHOCTH, B Pa3BUTHU
MEAMIMHBI, CO3/IaHUM HOBBIX MAaTEpUalOB, HOBBIX HCTOYHUKOB JHEPruu, B
obecrieyeHnn paloHaIbHOrO MPUPOJIOTIOIB30BaHUS, B (dhopMupoBaHUU



MHUPOBO33PEHUS U O0IIEH KyJIbTYphl YEJIOBEKA, a TAKXKE IKOJIOTHYECKH 0O0OCHOBAaHHOTO
OTHOLLEHHUS K CBOEMY 3J10POBBIO U IIPUPOIHOM Cpee;

OCBOCHHE CHUCTEMBl 3HAHUH, JIEKAIIUX B OCHOBE XMMHMYECKOM COCTaBIAIOLIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAMEHTAIbHBIX TOHATHHA, 3aKOHOB U
TEOpUH XHMHUHU, COBPEMEHHBIX IPEACTABICHUM O CTPOCHUHU BEIIECTBA HAa Pa3HBIX
YPOBHSIX - aTOMHOM, HNOHHO-MOJIEKYJIIPHOM, HAJMOJICKYJIIPHOM, 0
TEPMOJAMHAMUYECKUX U KHUHETUYECKHUX 3aKOHOMEPHOCTAX IPOTEKAHHUS XUMHYECKUX
peakiuii, 0 XUMUYECKOM PaBHOBECHUH, PACTBOPAX M JAUCIEPCHBIX CHCTEMax, 00 o0mmx
Hay4YHBIX IIPUHLUINIAX XUMHUYECKOIO IPOU3BOJICTBA;

dopmupoBaHne y OOyYarOIIMXCSl OCO3HAHHOTO MOHUMAaHHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMHUYECKMX 3HAaHUN JUid OOBACHEHMs KJIIOYEBBIX MJEH U mpobiem
COBPEMEHHOM XUMHH, 11 OOBACHEHMsS M IPOTHO3UPOBAHUS SIBICHUH, HMMEIOLIMX
€CTeCTBEHHO-HAYYHYIO MPHPOJY; TPAMOTHOTO pEIIeHUs MpoOiieM, CBS3aHHBIX C
XUMHUEH, TPOTHO3MPOBAHMS, AaHAIM3a W OLEHKUM C MO3MLIMM 3KOJIOIMYECKON
0€30I1aCHOCTH MOCJIEACTBUN OBITOBOI M MPOM3BOJACTBEHHON J1EATEIBHOCTH YEIO0BEKa,
CBSI3aHHOW C XUMHYECKUM IIPOM3BOJICTBOM, HCIOJIb30BAHUEM U IepepaboTKOM
BELIECTB;

yriiyOjieHHe MpeACTaBICHUH O Hay4YHbIX METOJaxX IO3HAaHHSA, HEOOXOAMMBIX JUIs
nproOpeTeHNs] YMEHHI OpUEHTHPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XHMUYECKUX
ABJICHUM, MMEIINUX MECTO B NPUPOAE, B IPAKTUYECKOU JACATEIBHOCTH W
IIOBCEIHEBHOM JKU3HH.

B 1ulaHe peanuzanuu  NEpBOOYEPEIHBIX BOCHHUTATEIBHBIX M Pa3BHBAIONIMX (YHKIUH
[IEJIOCTHOW CHUCTEMBI CPETHEro oO0IIero oOpa3oBaHUs MPU U3YYCHUU TpeaMeTa «XUMUus» Ha
yriyoJIEHHOM ypOBHE 0COOYIO aKTyaJbHOCTh TPHUOOPETAIOT TAKUE LIETU U 33]]a4H, KaK:

BOCIIUTAaHUE YOEKIEHHOCTH B I103HABAEMOCTU SIBJICHUM NPUPOJBI, YBAKEHUS K
MPOIIECCY TBOPUYECTBA B OO0JIACTH TEOPETUYECCKMX W TMPHUKIAJHBIX HCCICIOBAHUN B
XUMHUH, GOPMUPOBAHHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH,

pa3BUTHE MOTHBALIMUA K OOYYEHUIO U TMO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHSI OOIIEUEIIOBEYCCKIX IIEHHOCTEIH;

pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, HHTEUIEKTYallbHBIX W TBOPYECKHUX
crocoOHOCTeN oOydarommxcs, (GOpMUPOBAHHE Y HUX CO3HATEIHLHOTO OTHOIICHUS K
caMOOOpa30BaHUI0 W HEMPEPHIBHOMY O0pa30BaHUIO KaK YCJIOBHIO YCIEIIHOW
npoecCHOHANFHOM W OOIIECTBEHHOW MEATENbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3/IOPOBBIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

dbopMUpOBaHHE YMEHHMI W HABBIKOB Pa3yMHOTO MPHUPOAOIOIB30BAHUS, PA3BUTHUE
DKOJIOTMYECKON  KyIbTypbl, NPUOOpPETEHHE  ONbITa  OOIIECTBEHHO-TIONE3HOU
IKOJIOTHYECKON JIeATEIIHHOCTH.

HN3yuenns kypca «Ilpaktuxkym EI'D no xumum» cocrasiasier 102 yaca (3 yaca B Heen110).



COJAEP)KAHUE OBYYEHUA

OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX s/iep. XUMHUUECKUM AeMeHT. M3otonbl. CTpoeHHe IEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTMUECKUE YPOBHM U TOLYPOBHH. ATOMHBIE
opourtanmu. Kiaccudukaruss XMMUYECKHX 3JeMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
9JIEKTPOHOB MO AaTOMHBIM OpOHUTANsIM. DIJIEKTPOHHbIE KOH(UTypaly aTOMOB 3JIEMEHTOB
MEPBOro—4eTBEPTOrO IMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUM, DIIEKTPOHHbBIE
KOH(HUTypauy HOHOB. DIEKTPOOTPULIATEITLHOCTb.

Ilepuonnueckuin 3akoH u llepuoguyeckas cucrema XuMHYecKux dieMeHToB [I..
MenpeneeBa. CBs3p nepuOaUYECKOro 3akoHa U Ilepuonnueckoil CHCTEMBI XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHUYECKHX 3JIEMEHTOB M O0Opa3yeMbIX MMH IPOCTHIX U CIOKHBIX BEIIECTB IO IpymnmnaMm u
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /{.M1. Menneneesa.

Xumuueckasi CBs3b. BUABI XMMHYECKON CBSI3U: KOBAJICHTHAs, MOHHAS, METAJUIMYECKas.
Mexanu3mbl 00pa3oBaHMs KOBAJIEHTHOM CBSI3U: OOMEHHBINA U JOHOPHO-aKIENTOPHBIA. DHEprus
U JrHa cBs3U. [lonsspHOCTh, HANIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOW CBs3U. KpaTHble
cBsa3u. BogoponHas cBsA3b. MeXMONEKYISIPHBIE B3aUMOACUCTBUS.

BaneHTHOCTP W BaJEHTHbIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOW CTPYKTYPhI
MOJIEKYJI C MX T€OMETPUUYECKHM CTpOEHHEM (Ha MpUMepe COSAMHEHHH SJEeMEHTOB BTOPOTO
nepuoa).

[IpencraBineHne O KOMIUIEKCHBIX coequHeHHsX. (CocTaB  KOMILJIEKCHOTO — HMOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbI. 3HAu€HHWE KOMIUIEKCHBIX coefauHeHuid. I[lonartue o
KOOPJIMHALIMOHHON XHUMUH.

BemiectBa MOJEKYISPHOIO M HEMOJIEKYJISPHOTO CTPOEHHUS. THIBI KPUCTAJNIMYECKHX
pemETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTue o nucnepcHbIX cucreMax. MctuHHble pacTBopsl. [IpeacTaBienue o KOIONIHBIX
pactBopax. CrocoObl BbIpaK€HHMsI KOHLIEHTpPAIlMM PacTBOPOB: MaccoBasl JI0Jis BEIIeCTBA B
pacTBOope, MoJIsIpHas ~ KOHLEHTpauus. HacbllleHHbIE WM HEHACBILICHHBIE  PacTBOPBHIL,
pacTBopuMoOcCTbh. Kpucraniaoruaparsl.

Knaccudukanus u HOMEHKIAaTypa HEOPraHMYECKHUX BEUIECTB. TpHUBHAJIbHbIE Ha3BaHUs
OTJIENIbHBIX NPEACTABUTEIEN HEOPraHMUECKHUX BEIIECTB.

Knaccugukaius XuMHUecKuX peakiuii B HEOPraHMUECKOW U OPraHn4ecKoi XuMHUH. 3aKOH
COXpaHEHMsI MacChl BEIIECTB; 3aKOH COXPAHEHMsI M NPEBpAIICHUsS SHEPTUU NPU XUMHUYECKUX
peakuusx. TernoBble 3pPEKThl XUMUUECKUX peakiuil. TepMoXxuMuueckue ypaBHEHUS.

CKOpOCTh XUMHUYECKOI peakliny, e€ 3aBUCUMOCTh OT Pa3iIMuYHBIX (hakTOpoB. 'oMOTreHHbIE
Y TeTepOreHHble peaknu. Katanus u karanm3aTopsl.

O6parumble W HeoOpaTUMBbIE peakIMu. XHUMHYeCKoe paBHoBecue. KoHcTaHTa
XUMHYECKOTo paBHOBecHs. DakTOphl, BIUSIOUIME Ha MOJOKEHHE XMMHYECKOTO pPaBHOBECHS:
TEMIIEPATypa, JaBICHUE U KOHILIEHTPALlMM BEILECTB, YYacTBYIOIIMX B peakiuu. [Ipunnun Jle
[Tarense.

OnekTponuTHdeckass auccornuarnusa. CuwibHbIe U cladbie  d7eKTponuThl. CTerneHb
nuccormaiui. Cpefa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEWTpasibHas, miernouyHas. BogopomHbii
nokazarenb (PH) pactBopa. I'maponus coneil. Peakiuu nonnoro ooMeHa.



OKuCIUTENBHO-BOCCTAHOBUTENNbHBIE peakiuu. CreneHb oxkucineHus. OKHUCIUTENb U
BOCCTaHOBUTENb. [Ipornecchl OKHCIEHUS M BOCCTaHOBJEHHUs. BaXHEUIIME OKUCIUTEIH U
BOCCTaHOBUTENIN. METO/] 3JIEKTPOHHOTO OaslaHca. DJIEKTPOIN3 PaCTBOPOB M PACILJIaBOB BEIIECTB.

OKcliepUMEHTAIbHbIE METOZbl H3YYEHHs BEIIECTB M HX HPEBpALLCHHUH: pa3ioxkKeHue
HNEpOKCHJa BOAOPOAA B IPHUCYTCTBUHU KaTalu3aTropa, MOJEIN KPUCTAJUIMYECKHX PEIIETOK,
NPOBEICHUE pPEAaKIUH MOHHOTO OOMEHa, OIpeaesieHHe Cpeabl pacTBOPOB C IOMOUIBIO
WH/INKAaTOPOB, U3YYECHUE BIMSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH H
HOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

Heopranuveckasi xumusi.

ITonoxenune HemerawioB B Ilepuoanueckoil cucreMe XuUMUYECKHX 3ieMeHTtoB [I..
MenzeneeBa U OCOOCHHOCTH CTPOCHHS HMX aroMmoB. (Du3nyecKkue CBOICTBA HEMETAJUIOB.
AmoTponusi HEeMETaUIoB (Ha IpUMeEpe KUCIopoaa, cepbl, hochopa u yriepoaa).

Bonopoxn. Ilonydenue, gusnueckue U XMMHUYECKHE CBOMCTBA: peakLUU C METAJUIAMU U
HEMETaJUIAMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. | Mapuabl. TOIUIMBHBIE 3JIEMEHTHI.

['anorensl. HaxoxneHne B mpupoje, CrocoObl MOMy4eHUs, (GU3NIECKhe M XUMHYECKUE
cBoiicTBa. ['anoreHoBojopoasl. BaxHelilne KUCIOpOACOJEpkKAIUE COCIUHEHUs TaJOreHOB.
JlaGopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOTY4YEHHUs TajloreHoB. [IpuMeHeHue rajioreHoB u
UX COCIMHEHHH.

Kucnopon, o30H. JlabopaTopHble M IPOMBILUIEHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
dusnueckue M XUMHYECKHE CBOWCTBA M INPUMEHEHHE Kuciopoga M o30Ha. OKcuIbsl U
HEPOKCHIBI.

Cepa. HaxoxneHwe B TpUPOJE, CIIOCOOBI IMONYYCHHS, (DU3MUCCKHE W XHUMHYCCKHE
cBoiictBa. CepoBonopon, cynbbuasl. Oxkcua cepoi(1V), oxcun cepoi(VI). Cepuucras u cepHas
KUCIOTBl U uX coiau. OcoOEHHOCTH CBOWCTB cepHOW KucHOThl. Ilpumenenue cepel u eé
COEeIMHEHUI.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONy4eHHs, (PU3HMUECKHE U XUMHUYECKHE
cBoiictBa. AMMMak, HUTpuAbL. OKcuapl a3ora. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOHM KuciOThl. [IpuMeHeHHe a30Ta M ero coeAuHeHUil. A30THBIE
yI100peHusl.

®dochop. Haxoxnenne B mpupoje, CocoObl MONy4deHHs, (HU3UYSCKHE U XUMHYECKHUE
cBoiictBa. Dochuast u Pochun. Oxcuasl dochopa, dochopHas kuciora U €€ COJHu.
[Tpumenenue pochopa u ero coenuneHnit. @ochopHbie y100peHHUs.

VYraepon, HaxoXaeHHe B IpHpoje. AJUIOTponHble Moaudukanuu. duszndyeckue u
XMMHYECKUE CBOWMCTBA TPOCTHIX BEHIECTB, 00Opa3oBaHHBIX yriepomoM. Oxcun yriepona(ll),
okcua yriaepona(lV), yronpHas kucinota u €€ coiau. AKTUBMPOBAHHBIA Yroib, aacopOLus.
Oynnepensl, rpadeH, yriaepoaHble HaHOTpYOku. IIpuMeHeHHe MpOCTBIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €0 COeAUHEHUI.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOdydeHHs, (GU3NuecKue M XUMHUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpruMeHeHue KpeMHHUsI U ero
coequHeHuil. CTEKIO0, €To MOJIy4E€HNE, BUABI CTEKIIA.

[Tonoxenue metamioB B [leproguueckoi cucteMe XUMUYECKUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. O0mue pu3nyeckue cBONCTBAa METAJLIOB.
[IpumeHneHne MeTayioB B ObITY M TexHUKE. CIIaBbl METAIIJIOB.

DNeKTPOXUMHUECKUI psii  HampspkeHud MertayioB. OOmmue crnocoObl  MONTydeHUs
METAJIJIOB: TUAPOMETAIUTYPIHUsl, TUPOMETAIITYPIHUsl, MeKTpomeTautyprus. Ilonarue o koppo3un
MeTay1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.



OO6mas xapaktepuctuka mMetawioB IA-rpynmer [leproandeckoil CHCTEMBI XUMHUYECKHUX
sneMeHToB. Harpuii u kanuil: momydenue, pu3nuecKkue M XUMHUYECKHUE CBOMCTBA, PUMEHEHUE
MPOCTHIX BEHIECTB U UX COCAMHEHUH.

O6mas xapaktepuctuka MetaiioB |IA-rpynnsr [leproguueckoil cucTeMbl XUMHUYECKHX
9JeMEeHTOB. Maruuii ¥ KajblMil: TmojdydyeHue, (U3NYECKUe W XHUMHUYECKHE CBOICTBa,
NPUMEHEHHE TPOCTHIX BEIIECTB U UX coeqruHEHUH. JKECTKOCTh BOABI M CLIOCOOBI €€ YCTpaHEeHHSI.

AnoMUHUER: TIONTydeHue, GU3NYECKUE U XMMHUYECKHUE CBOMCTBA, MPUMEHEHHE MPOCTOTrO
BElIeCTBA M €ro COoeAMHEHUH. AMGOTepHbIE CBOWCTBA OKCHAA U THUAPOKCHAA ATIOMHUHUSA,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OOmass xapakTepucTuka MeTauioB NoOouHblX mnoarpymnn (b-rpynm) Ilepuoguueckoit
CHUCTEMbI XUMHYECKHUX 3JIEMEHTOB.

®u3nueckue 1 XMMHUYECKHE CBOMCTBA XpoMma U ero coeaAuHeHud. OKCHUIbl U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U auxpomaTbl, UX OKHCIUTEIbHBIC CBOWMCTBA.
[TosryueHue u npuMeHEeHUe XpoMa.

®u3nyeckue M XHMMHYECKHE CBOMCTBA MapraHila M €ro COEJUWHEHHH. Baxuenmme
coenuaeHus: Mmapranna(ll), mapranma(1V), mapranna(VI1) u mapranna(VIl). [lepmanranar kanus,
€ro OKHUCIUTEIbHbIE CBOMCTBA.

®uznyeckue U XUMUYECKUE CBOMCTBA JKene3a U ero coequHeHnil. OKCUbl, THAPOKCUIBI U
conm xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue Keje3a U ero CIiJIaBoB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenuHeHui. [lonyuenne u npumeHenmue
MeIU U €€ COCTMHEHUM.

[{uak: mony4yeHue, GU3NISCKUE U XUMUICCKUE CBOMCTBA. AMQOTEpHBIC CBOWCTBA OKCH/IA
Y THAPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[pMeHeHne IIMHKA U ero COeAMHEHUH.

OKCIIEpPUMEHTAIbHBIE METOJbl H3YyYEHHs BEUIECTB M MUX NPEBPAILCHHUI: H3y4YeHUE
00pa310B HEMETAJIOB, TOpeHue cephl, gocdopa, xkene3a, MarHUs B KUCIOPOJE, U3YyUEHUE
KOJUIEKIIMH «MeTayulbl M CIUIaBbl», B3aMMOJCHCTBHE IIENOYHBIX M IIEIO0YHO3EMEIbHBIX
METAJIJIOB C BOJAOM (BO3MOXHO HCIOJIb30BAaHHE BUAEOMATEpUAIOB), B3aUMOJAECUCTBUE LIUHKA U
JKere3a ¢ pacTBOpaMu KHUCIJIOT U LIeJI0uel, KaUeCTBEHHBIE PEAKIIMH Ha HEOPTAaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJJIOB, B3aMMOJICUCTBUE THAPOKCHUIOB AJTIOMUHUS U LIMHKA C
pacTBOpaMu KUCJIOT W HLIeJoueH, pelieHre 3KCIepUMEHTAbHBIX 3a/1a4y 1o TeMaM «['aloreHsn»,
«Cepa u e€ coequHeHUs», «A30T 1 Pocop U UX COeTUHEHUS», «MeTalTbl TIABHBIX MOATPYII»,
«MeTtannbl MOGOYHBIX MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumuu B o0OecrieueHUH yCTOMYUBOTO Pa3BUTHS deloBedecTBa. [[OHATHE O HaydHBIX
METOJaxX I[IO3HAHUS M METOJOJIOTMM HAyyHOro wuccienoBaHus. HaydHble npuUHIUIBI
OpTraHU3aIi XUMUYECKOTO MPOU3BOACTBA. [IpOMBIIIIEHHBIE CITOCOOBI MOMYYEHUS BaKHEHIITNX
BelecTB (Ha MpUMepe MPOM3BOACTBA aMMHUAKa, CEPHON KUCIOTHI, MeTaHoja). [IpoMbliieHHbIe
CIOCOOBbI MOJYYEHHs] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpY’Karolled cpeabl U
€ro mocyiencTBus. Poib XuMuu B 00€CTICUeHUH YHEPTETUUECKOM 0€30MMacHOCTH.

Xumusi ¥ 370pOoBbe 4YenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuia ucnosib30BaHUs
JIEKAPCTBEHHBIX MpenapaToB. Posib XUMUU B pa3BUTHUU MEIUIUHBI.

XuUMHS TUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE J0OaBKU. Posib XuMun B 0OeCTieYeHUHN
MMHUIIEBOH O€30IMacHOCTH.

Kocmetnueckue u mapdromepHbie cpeactBa. beitoBas xumus. [IpaBunma OGezomacHOTro
WCIIOJIb30BaHUs IIPEMapaToB OBITOBOM XMMHH B MIOBCEHEBHOMN KU3HHU.

XVMHUS B CTPOUTENIBCTBE: BaKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (IEMEHT, OETOH).



XuMHS B CENHCKOM X03siiicTBe. OpraHrYecKue 1 MUHEPAIbHBIC YA0OPCHUSI.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIC MaTepHalibl, KPacku, CTEKJIO, Kepamuka. MaTepuaibl
JU1s1 DJIeKTpoHuKH. HanoTexHonoruu.

Pacuérnble 3a1aumn.

Pacuérel: mMacchl BemiecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce win 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, MacChl (00bEMaA, KOTHMUECTBA
BEIIIECTBA) IMPOJYKTOB PEAKIMH, €CIU OJHO W3 BEIIECTB HMMEET NpHUMECH, Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKluHu, €Cl OJHO M3 BEIIECTB JAaHO B BHUJE PacTBOpa C
onpeAes€HHOM MacCOBOM JOJed pacTBOPEHHOIO BEUIECTBA, MACCOBOM JIOJM W MOJISIPHOM
KOHIIGHTpAIlMM BEILECTBA B PAcTBOpPE, JOJIA BBIXOJIa MPOJIYKTAa PEAKUUU OT TEOPETHUECKHU
BO3MO>KHOTO.

MesxnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBS3€H MPH U3YYEHHH OOIIEH U HeOpraHMYeCKOil XUMUU B
11 Kiacce OCyIIECTBIIETCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH,
TaK ¥ MOHATUM, IPUHATHIX B OTACIIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mure ecTeCTBEHHO-HAy4YHBIE TMOHATHA: SIBICHHUE, HAy4YHBIM (akT, THIOTE3a, TEOpus,
3aKOH, aHajW3, CHUHTe3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJEHUE, HW3MEpEHHeE,
AKCIIEPUMEHT, MOJICIIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MUKPOMHpP, MaKpOMHp, aTOM, SJEKTPOH, MPOTOH, HEHUTPOH, HOH,
U30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJIa, YHEPreTHYECKH YPOBEHb, BEIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BEIEeCTBA, WJCAIbHBIN ra3, (U3NYECKUE BEITUYMHBI, EIUHHIIBI
WU3MEPEHHUsI, CKOPOCTh, YJHEPTHsl, Macca.

buonormsi: kierka, opraHusM, OJKocucTema, Ouocdepa, MeTa0OIU3M, MaKpO- H
MUKPOIJIEMEHTbI, O€JKH, >KUPBI, YIJIEBOJbI, HYKICHMHOBBIE KHUCIOTHI, ()EPMEHTBHI, TOPMOHBI,
KpPYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIIAEMBIE, TOILITUBO, PECYPCHI.

TexHomoTHsI: XUMHUYECKasi TPOMBIIIEHHOCTh, METAJUTYPTHs, CTPOUTEIbHBIE MaTepUalbl,
CEJIbCKOXO3SUCTBEHHOE TMPOU3BOJCTBO, THINEBas MPOMBIIUICHHOCTh, (apMareBTu4YecKas
MPOMBIIIIIEHHOCTH, MIPOU3BOJICTBO KOCMETHYECKHX penaparos, MIPOU3BOACTBO
KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, SJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTrBercTBUM C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJIEHBI CIIEAYIOLINE COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIMMUCS POCCUNHCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIPENENIECHUIO;
HaJIMYME€ MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTH M  CHOCOOHOCTH  OOYYaroLIuXcCs
PYKOBOACTBOBATLCA IMPUHATHIMU B OGH.ICCTBG npaBujiaMM W HOpMaMu MOBCACHUA; HAJINYIUC
IIPaBOCO3HAHUS, SKOJIOTUYECKON KyJIBTYphl; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH KU3HEHHBIE
IUIaHBI.

JIMIHOCTHBIC PEe3yNbTAaThl OCBOCHUS MpeAMeTa «XHUMHS» OTPaXaroT cHOopMUPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIILHOCTH OOYUYAIOMIUXCs B MPOLIECCE pealln3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuyHOCTHBIE Pe3ybTaThl OCBOCHHUS NpenMeTa «XHUMUsA» OTPaXKaroT COPMHUPOBAHHOCTD
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIFHOCTH OOYUYAIOMIMXCs B MPOLIECCE pealln3aluu
00pa30BaTeNbHON 1€ATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOLIMMKCSA CBOMX KOHCTUTYLIMOHHBIX NpaB U 00s3aHHOCTEH, yBaXKEHUS K
3aKOHY U NPaBONOPSIKY;

MNpEaACTaBJICHHUA O COLNUMAIBHBIX HOpMax MW IpaBUIaX MCEKINYHOCTHBIX OTHOIIICHHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTHU MPU CO3JaHUM YUEOHBIX POEKTOB,
PEIICHUN y‘I€6HI>IX M MTO3HABATCJIbHBIX 3a71a4, BBINIOJIHCHUN XUMUYCCKHUX SKCIICPUMCEHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

OEHHOCTHOI'O OTHOMICHHUA K HCTOPUYCCKOMY M HAYYHOMY HACJICAUIO OTEYECTBEHHOM
XHAMMUH,

yBa)KEHHUsI K IpOIlecCy TBOpYECTBA B OOJIACTH TEOPUHM U TMPAKTHUECKOTO MPUIIOKEHUS
XUMHH, OCO3HaHMs TOTO, YTO JIaHHBbIE HAyKH €CThb pEe3yNbTaT JJUTEIbHBIX HAOII0IEHHH,
KPOMOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O TPpyAda yqéHBIX " MPAKTUKOB,;

UHTEpeca M ITI03HABaTEIbHBIX MOTHBOB B TMOJYYEHMM U MOCIEAYIOIIEM aHau3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, S THYCCKOT'O IMTOBEACHM,

CIOCOOHOCTH OICHUMBATh CHUTyallUHd, CBA3aHHBIC C XHMHUUYCCKHMMHU SABJICHUAMU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYACh Ha MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

T'OTOBHOCTH OII€CHUBAThH CBOE MOBEACHHUEC MW IIOCTYIIKHM CBOHUX TOBapI/II_Hef/'I (¢ HO3I/IHI/II>'I
HPABCTBCHHLIX U ITPAaBOBBIX HOPM H C y‘-IéTOM OCO3HaHUuA HOCJ'ICJICTBI/Iﬁ IMOCTYIIKOB,

4) popmMupoBaHMA KYJIbTYPHI 310POBbS:

NOHMMAaHMs LEHHOCTeH 3/0poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBE€TCTBEHHOI'O OTHOIICHUS K CO6CTBCHHOMy q)HSI/IquKOMy N IICUXUYCCKOMY 310POBBIO;



coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBON JESATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA TOCJICACTBUN W HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS aJIKOTOJS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIICIOBATEIbCKOM JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATECIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3a7ad COLUAIBbHOU
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

WHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPOQPECCUi pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMS,
Oynyiieit mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U MOTPEOHOCTEH 00IIECTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa 3KOJOTHUECKUX MPOOJIeM, BIUSHHUSI YKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOAHON U COLIMATBHOM CPEMbI;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS BOIIPOCOB
PalMOHAIBHOTO MPUPO/IOTIOIB30BAHUS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BPEI OKPYKaKIIed MPUPOJHOM cpene,
YMEHUS MPOTHO3UPOBATH HEOJATONPUSTHBIE SKOJOTUUYECKHE TOCIEACTBUS MPEIPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATIBHOM MTPAKTUKE, CIIOCOOHOCTU U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) 1EHHOCTH HAYYHOI'0 TO3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
0OLIECTBEHHON IIPAKTHUKHY;

MOHUMaHUs CIeUM(PUKA XUMHUH KaK HayKd, OCO3HaHUs €€ poiu B (POPMUPOBAHUU
paIoHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MPeICTaBIeHHs 00 OKpYyKaroleM
MHUpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEU W
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCOOON 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOM IMBWIM3AIUU: B €6
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHOU
KYJIBTYPBI, B PEIICHUH TI00ATBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
DHEPTeTUYECKOW, THUIIEBOM W JKOJOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
o0ecreueHnH yCIOBUN YCTCIIHOTO TPYJa U DKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTEeCTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMAaHUSl CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH WCIIOJIb30BATh MOJyJaeMbIe 3HAHUS IS
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aHaM3a U OOBSCHEHMS SIBIICHUI OKPYXKAIOIIETO0 MHUpa M MPOHCXOIIIINX B HEM W3MEHEHHIA,
YMEHHsI 1eJ1aTh 000CHOBAHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (P)AKTOB M MMEIOIIUXCS TaHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOIh30BaTh XMMUYESCKHIE 3HAHUS ISl PEIICHHS POOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, HCCIIE0BATENBCKOM 1A TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMWA TI0 XHMHU B COOTBETCTBHHM C >KM3HCHHBIMH
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMyHbIX chepax npodeccrnoHaTbHON
JESTSIILHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeameTHele pe3ysiabTaTbl OCBOEHHUs INPOTpaMMBbl [0 XMMHUU Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXmpeIMeTHbIE) OOLICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa
nu CHGHI/I(i)I/IKy METOAOB IIO3HAHUA, I/ICHOJII)SYCMBIX B €CTCCTBCHHBIX HaYKaX (MaTepI/ISI, BCIICCTBO,
SHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, IPHUHIMUII, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, UCCIIIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHE);

YHUBEPCAJIbHbBIE yucOHBIC JEACTBUSA (To3HaBaTeIbHBIE, KOMMYHHUKATHBHBIE,
perynsTHBHBIE), oOecreunBaomme (HopMupoBaHue (YHKIMOHAIBHOW TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaroInXcs;

CIIOCOOHOCTh ~ OOYyYaloImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCIUIUIMHAPHEIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBbIE JAEWCTBUS B IIO3HABATEIHHOU U
COLIMATILHOM MTPaKTHKE.

MeranpeamMeTHble pe3ysnbTaThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCAIbHBIMU Y4€OHBIMU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IK&TI/IBHBIMI/I n pel"y.]'[f[TI/IBHI)IMI/I I[eﬁCTBHﬂMH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a30Bble JIOTHYeCKHE AeiCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNsATh LENu JeATEeIbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCIIOJIB30BAaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMI)I JJOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKK TOHATHUI M YCTaHAaBIMBATHL MX B3aUMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIINE TOHITHS JIsl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBICHUH;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH TJIA Knaccn(bm(aunn BCIIIECTB U XUMHNYCCKHUX peaxum‘fl;

YCTaHABJIMBATh NPHUYNHHO-CJICACTBCHHBIC CBA3U MECKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE PACCYXIEHHUS (MHIYyKTUBHBIC, JACIyKTUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUYCHU S,

IMPUMCHATE B INPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHWHN CHUMBOJIUYCCKHEC (3HaKOBLIe)
MO/JIEJIH, IPe00Pa30BbIBATH MOICTbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,
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XUMHYecKass (OpMyna, YypaBHEHHE XHMHYECKOM peakuud — NpU peleHUH Y4eOHBIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHBIC MOJEIbHBIE MPEACTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3Y4aEMbIX BELIECTB U XMMUUECKHUX PEAKIIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIa/IETh OCHOBAMHU METOJ OB HAYYHOI'O IIO3HAHMSI BEILECTB M XUMUYECKUX PEAKLIUM;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE |
CaMOCTOSITENILHO C(hOpPMyTUPOBAHHBIE BOMPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M NPOBEICHHUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAATh 32 XOAOM IpoIecca, CaMOCTOSTEILHO
IOPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpeTaTh ONBIT YYEHMUECKON HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JesATeNIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOI0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B pA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JaUTepaTypa XMMHUYECKOIO COJAEp)KaHMs, CIIpaBOYHble TocoOus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh MH(OPMAIMIO pPA3IUMYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampochl U NPUMEHATh pa3jMyHblE METOJbl IpPU IOHMCKE M OTOOpe
uH(popMaLu, HEOOXOAUMOM /1J1s BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
pa3IM4YHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (JOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((pU3MUYecCKue M MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAIHOCTU.

KoMMyHUKaTHBHBIe yHHBepcaibHble Y4eOHbIe el cCTBHA:

3a/1aBaTh BOMPOCHI 10 CYIIECTBY 0OCYKIa€MOI TEMBI B XOI€ TMaJIOTa U/UITU JUCKYCCHH,
BBICKA3bIBATh UJIEHU, q)OpMy.]'H/IpOBaTI) CBOHU Hpe)IJ'IO)KeHI/ISI OTHOCUTCJIBbHO BBIITIOJIHCHU A
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C NPE3CHTALMENW PE3yJbTAaTOB IMO3HABATEIIBHON NEATENBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPpU  BBIIOJIHEHUH XUMHYECKOIO
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl IO WCCICIOBAHHIO CBOWCTB HW3Y4aeMBIX BEIIECTB,
peanu3anuu y4eOHOTO MpoeKTa, W (OPMYIHPOBATH BBIBOJABI IO PE3yJbTaTaM MPOBEIEHHBIX
WCCIICIOBAHMM MyTEM COTTIACOBAHUS MO3UIIUI B X0O€ 00CYXKICHUS U OOMEHAa MHCHHUSIMH.
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PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

CaMOCTOATENIBHO IUIAHUPOBATH U OCYLIECTBIATH CBOIO ITO3HABATEIIBHYIO IEATEIbHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeJiaraéMplii aIrOPUTM JE€UCTBUN IPU BBIIOJHEHUM YYEOHBIX M MCCIIENOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CITOCOO MX pEeIICHHs ¢ YU4ETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEILECTBAX U XMMUYECKUX PEAKIUAX;

OCYLIECTBIATH CAMOKOHTPOJIb JEATEIbHOCTH HAa OCHOBE CaMOaHaIN3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmMeTHBIEC pe3yabTaThl OCBOCHUS Kypca OTPaXaroT:

c(hOopMUPOBAHHOCTH MPEJICTABIICHUN: O MATEPHAIIBHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAaE€MOCTH SIBJICHUW MPHUPOJBI, O MECTE€ U 3HAYCHUH XMMHH B CHCTEME €CTECTBEHHBIX
HayK U e€ poiiu B 00€CleYeHUH YCTOWYMBOTO Pa3BUTHSI, B PEHICHUU MPOOJIEM SKOJIOTHYECKOH,
SHEPreTUYeCKOW W TMUIIEeBOM OEe30MacHOCTH, B Pa3BUTHH MEIUIUHBI, CO3JAaHMM HOBBIX
MaTepuajioB,  HOBBIX  HMCTOYHHUKOB  DHEPrud, B  OOECICUEHHH  PAIMOHAIBLHOTO
MIPUPOJIOTIONL30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U OOIICH KYJIBTYPHI YJIOBEKA, a TAKIKE
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

BJIQJICHHE CHUCTEMOW XUMHUYECKMX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIIHe
MOHATHUS — XUMHYECKHUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, JIEKTPOHHAsi 000I0YKa aToMa, S-
, Pp-, d-atoMHbIe OpOWTANM, OCHOBHOE W BO30OYXJAEHHOE COCTOSIHHS aroma, THOpHIU3aIius
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJda, BaJeHTHOCTb, JJIEKTPOOTPHUIIATEIHHOCTh, CTEIEHb
OKHUCJICHHS, XHMHUECKas CBs3b (KOBQJICHTHAs, WOHHAs, MeETAJNIMYecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi peméTka, XUMHUYECKas PEaKIus, PacTBOp, SJIEKTPOJHUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAs ~ JUCCOLMAINS, CTENEHb JAUCCOLMAIMM, BOJOPOJHBIA  TOKA3aTelb,
OKHUCJIUTEIh, BOCCTAHOBUTENb, TEIUIOBOH d(h(PEeKT XUMHUECKON peakinu, CKOPOCTh XUMHUECKON
peaklMy, XUMUYECKOE paBHOBECHE;, TEOPUM M 3aKOHbl (TE€OpUsl 3IEKTPOJUTUUYECKON
quccounanuu, nepuoanyeckui 3akon .M. MenneneeBa, 3aKOH COXpaHEHUS MacChl BELIECTB,
3aKOH COXpaHEHUs U TPEBPAIECHUS SHEPTHH MPU XUMHUYECKUX PEAKIUIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MAacCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHUH,
MHPOBO33PEHUYECKHE 3HAHUsA, JIEXKAIUEe B OCHOBE NMOHUMAHUS MPUYMHHOCTHU U CHUCTEMHOCTHU
XUMUYECKUX SIBJICHHM; COBPEMEHHBIC TMPEJCTABICHUS O CTPOCHHHM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM ¥ HAJIMOJICKYJSIPHOM YPOBHSIX; TMPEJCTAaBICHUS O MeXaHU3Max
XUMUYECKUX PEaKUuid, TEPMOJMHAMUYECKMX W KHUHETHYECKMX 3aKOHOMEpPHOCTSAX HX
NpPOTEKaHUsl, O XHMHYECKOM DPaBHOBECHUH, pacTBOpaX U JHCIEPCHBIX CUCTEMaXx;
(haKTOJIOTUUECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJTYyYEeHUH U O€30IMacCHOM HCIOJIb30BaHUN
BOKHEUIIINX HEOPTAaHWYECKUX BEIIECTB B OBITY W MPAKTHUYECKOW JESITEIIbHOCTH YEeJIOBEKa,
00IIMX HAYYHBIX IPUHIIUIIAX XUMUYECKOTO TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHIA: BBISIBIIATH XapaKTepHbIE IPU3HAKU MOHITHIA, YCTaHABINBAThH
WX B3aUMOCBS3b, HUCIIOJIH30BATh COOTBETCTBYIONIME TMOHSTHS TPU OMHMCAHWH HEOPTaHWYECKHUX
BEILIECTB U UX IPEBPALLECHU;
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c(OpMUPOBAHHOCTh YMEHHUS MCIIOJIB30BaTh XMMHUYECKYI0 CHUMBOJHKY JUIsl COCTaBIICHUS
dbopMyn BEMIECTB W ypaBHEHUH XHWMUYECKUX PEAKIUH, CHCTEMAaTHYECKYI0O HOMEHKIATYPY
(IUPAC) u TpuBHalibHbIC Ha3BaHHS OT/ICIbHBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKUX
9JIEMEHTOB B COEIUHEHUSX, BUJ XUMHUYECKON CBS3HM (KOBAJIEHTHAs, MOHHAs, METaJUIMYecKas,
BOJIOPOJIHAs ), TUIl KPUCTAUINYECKON PEIIETKY KOHKPETHOT'O BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHHS OOBSICHATH 3aBUCUMOCTh CBOWMCTB BELIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOM PEIIETKH, OOMEHHBIM U JJOHOPHO-aKLETITOPHBIH
MeXaHHU3Mbl 00pa30BaHMs KOBAJIEHTHOU CBSI3H;

c(OPMHPOBAHHOCTh YMEHHHU: KJIACCH(PHULIMPOBATh: HEOPraHMYECKUE BEIECTBA IO HX
COCTaBY, XMMMUYECKHUE pEaKLUU [0 PA3IUYHBIM INPU3HAKAM (YUCILYy M COCTAaBY pEarupyromux
BEIIECTB, TEIUIOBOMY J3(PQEeKTy peaklud, H3MEHEHHUIO CTENeHEeHl OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3aTopa M JAPYrue); CaMOCTOATENbHO BBHIOMpPATh OCHOBAaHUS WU
KPUTEPHH IS KJIacCU(DUKAIIIHN N3Y9aeMbIX BEIIECTB U XUMUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh YMEHHMsI PACKpBIBATh CMBICT Tiepuoauyeckoro 3akona [, U.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh YMEHMI: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB M MOHOB
XUMHYECKHX JJIEMEHTOB IIEepBOro—4erBéproro mnepuonos llepumommueckon cucremsr JI.H.
MeneneeBa, UCNOb3Yys MOHATUS «IHEPreTUYECKUE YPOBHUY, «IHEPreTUUECKHUE MOTYPOBHUY,
«S-, p-, d-atoMHBIC OpOUTAIM», «OCHOBHOE U BO30YXIEHHOE SHEPrETHUECKHE COCTOSHUS
aToMay; OOBSICHATH 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOMCTB XHMHYECKHX OJJEMEHTOB U HX
COEOMHEHUH 1o niepuojaM u rpynmam Ilepuoguueckoii cucremsl [. . MenaeneeBa, BaJ€eHTHbBIE
BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX DIEKTPOHHBIX 000JIOUEK;

c(OpMUPOBAHHOCTh YMEHHUMN: XapaKTepu30BaTh (OMUCHIBATh) OOLIME XUMHYECKHE
CBOMCTBA BEUIECTB Pa3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE I'€HETHYECKOM CBSA3U
MEXy HEOPTraHHYECKMMU BEIIECTBAMH C ITOMOIIBI) YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX
peaxiuuii;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPHIBATh CYIIHOCTh: OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii MoCpeaCTBOM COCTaBJIEHHS AJIEKTPOHHOIrO OajaHca 3TUX peakluil; peakiuil HOHHOIO
oOMeHa MNyTEM COCTaBJIEHUS WX IOJHBIX M COKpaUIEHHBIX HOHHBIX YpaBHEHUH; peakuui
TUAPONIN3a; PeaKkIuil KOMILUIEKcOOoOpa3oBaHus (Ha MpPUMEPE THIPOKCOKOMIUJIEKCOB IIMHKA U
ATIOMUHMUS);

c(OpPMUPOBAHHOCTh YMEHHUSI OOBSCHITH 3aKOHOMEPHOCTH MPOTEKAHHUS XUMHUYECKHX
peakuui ¢ y4€TOM HMX DSHEPreTHYECKHUX XapaKTEPUCTHK, XapaKTep HW3MEHEHMsS CKOPOCTH
XUMHUYECKON PEakiMu B 3aBUCHMOCTU OT Pa3IHUYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIIECHUs
XUMHUYECKOTO PaBHOBECHUS TOJ1 BIUSHUEM BHEIIHUX Bo3aelicTBuil (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEepU30BaTh XUMUUYECKHE PEaKIIUH, JIeKalllie B OCHOBE
MPOMBIIIJIEHHOTO TIOJYyYEHUS CEPHOW KHUCJIOThI, amMMHaKa, OOlIue Hay4HbIE MPUHIUIIBI
XUMHUYECKHX TPOU3BOJCTB; LEIeCO00OpPa3HOCTh TNPUMEHEHUS HEOPraHWYEeCKUX BEIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIICHUSI PUCK-TIONB3a;

c(hOopMUPOBAHHOCTD BJIAJICHHS CUCTEMOM 3HAHHUI O METOJIaX HAYYHOT'O TTO3HAHUS SIBICHUHN
Opupoabl — HaOMIOJEHHe, U3MEpEeHHe, MOJEIUPOBAHUE, OKCIEPUMEHT (peajbHbli U
MBICTICHHBIN), UCTIONB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs] MPUMEHSATHb 3TH 3HAHUS TMPHU
OKCIIEPUMEHTAJIbHOM WCCIEAOBAHUN BEIIECTB M Ui OOBSCHEHHS XHUMHUYECKUX SIBICHUH,
MMEOIINX MECTO B IPUPOAE, MPAKTUUECKON IEATEIbHOCTH YEJIOBEKA U B IIOBCETHEBHON KU3HH;
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c(OpMUPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
MPEICTaBICHUSIMA JPYTHX €CTECTBEHHO-HAYYHBIX TMPEAMETOB JJisi 0ojliee OCO3HAHHOTO
MMOHUMaHUs MaTEPUAIBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS MIPOBOJUTH PACUETHI: C UCIOIH30BAHUEM MOHATUN «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAI[Ms»; MAcchl BellecTBa Ui 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIH 00BEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKIIUU
BEIIIECTB; TEIUIOBOTO 3(PdeKTa peakluu; 3HaYeHUsT BOJOPOJHOTO MMOKa3aTelNsi pacCTBOPOB KHCIOT
U 1IeJouel ¢ M3BECTHOM CTENEeHbI0 TUCCOLMAluU; Macchl (00bEMa, KOJIMYECTBAa BEIECTBA)
MPOJIYKTa PEAKLMH, €CJIU OJHO M3 MCXOAHBIX BELIECTB JAaHO B BUJE PACTBOPA C ONPENEIEHHON
MacCcoOBOHM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JIaHO B H30BITKE (MMEET MPUMECH); IOJHU
BBIXO0/Ia TPOJIYKTA PEAKIIUU; OObEMHBIX OTHOILIEHUH T'a30B;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITEIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCIIEPUMEHT (MPOBEACHUE peakluii HOHHOTO 00MeHa, TOATBEPKICHNE KaueCTBEHHOI0 COCTaBa
HEOPraHWYECKHUX BEUIECTB, OIPEAEICHUE CPEIbl PACTBOPOB BELIECTB C ITOMOIIBI UHIAUKATOPOB,
W3YYCHHUE BIUSHUS PA3IHYHBIX (AKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKIMH, peIIeHUue
SKCIIEPUMEHTANIBHBIX 3a7au Mo TemMaMm «Metamib» u «Hemeramnsl») ¢ coOMIOACHUEM MPaBUII
Oe3omacHOro obparieHus C BellecTBaMH U JabopaTopHbIM 000pyaoBaHUEM, (HOPMYIHPOBATH
[eNlb  HCCICNOBAHUs, TMPEACTABIATh B Pa3NUYHONM (QopMe pe3yabTaThl OIKCIEPUMEHTA,
AHAJIU3UPOBATH U OLICHUBATH UX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUH: COONIOAATh MpaBUIa MOJIb30BAHUS XUMUYECKOU MOCYION U
nabopaTtopHbIM 000pyAOBaHKEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKLHUSIMU
[0 BBINIOJHEHUIO JA0OPATOPHBIX XHMHYECKHX OIBITOB, AKOJOTHYECKH IIesIeco00pa3HOro
MOBEJCHUSI B OBITY M TPYIAOBOM HEATEIBHOCTH B IEJISIX COXPAHEHHS CBOETO 3/J0POBbBS,
OKPY’KalIllel NpUPOAHOW cpeAbl U JOCTHKEHHS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABaTh
ONAaCHOCTh TOKCHYECKOI'O JEHUCTBHSI HA KUBBIE OPraHU3MBbl OIPEACIEHHBIX HEOPraHUYECKHX
BEILIECTB, TOHMMAas cMbIca nokazarens [TJIK;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XUMHUYECKON
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHGopMmaruu, WHTEepHET U JApyrue), KPUTHUYECKH aHATM3UPOBATH XHUMHUYECKYIO
uH(popMalLnio, rnepepadaTbiBaTh €€ U HUCIOJIb30BATh B COOTBETCTBUM C IMOCTaBICHHON yueOHOMI
3aJa4eil.
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IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CPeHEro 0011ero
oOpa3zoBaHus

1

Bnanenue cucremMoil XMMUYECKUX 3HAHUM, KOTOPasi BKJIKOYAET:

11

OCHOBOIIOJIArarolue MOHATUS (XMMHYECKUHA 3JIEMEHT, aTOM, H3O0TOIIbI,
AIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTAIH ATOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSIHHE€ aroma, HOH, MOJIEKyJa,
BaJICHTHOCTD, ANIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XMMHUYECKash CBs3b (OG- M T-CBSI3b, KPATHBIC CBS3M), THOPHIM3ALUS
aTOMHBIX oOpOWTaneil, KpUCTaJUIMUecKas pemeéTka, MOJb, MOJSpHAs
Macca, MOJSpHBIH 00BEM, MOJNSpHAs KOHIIEHTpAIUs, pPacTBOPHI
(MCTUHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAJUIOTUIPATHI, YIJIEPOIHBIN
ckesner, (yHKIMOHAJbHAs TPYIMIMa, paguKal, HW30MEpbl, CTPYKTypHas
dbopmyna,  uzomepus  (CTpyKTypHas,  TreoMeTpuueckas  (Uuc-,
TPAaHCU30MEpHSI), TOMOJIOTUYECKHI psiA, TOMOJIOTH, YIJIEBOJIOPO/bI,
KHCIIOPOJI- U a30TCOJEpIKAIINE COECIUHEHMS, OMOJIOrMYEeCKH aKTHUBHbIE
BellecTBa (YriaeBOAbl, JKUPbI, OCKN), MOHOMED, TOIUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCTUHEHHUS, KPEKUHT, pUGOPMHUHT, THITbI
XUMHUYECKUX PpeaKUUi (OKHCIUTENIbHO-BOCCTAHOBUTENBHbBIE, HK30- U
SHAOTEPMHUUYECKHE, PEaKIIMM MOHHOIO OOMEHa, TOMO- U T€T€pPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
NEKTPOJINTUYECKAs AUCCOLUALNS, CTENIEHb TUCCOLMALNN, OKUCIIUTED,
BOCCTAaHOBUTENb, JJEKTPOJIM3, CKOPOCTb XUMHYECKOW peakiuw,

XUMHUYECKOE PABHOBECHE)

1.2

TEOPUH U 3aKOHBI (TEOPUS XHUMHYECKOTO CTPOCHUS OpPraHUYECKUX
Bemects A.M. BbytnepoBa, Teopus 3JIEKTPOTUTHUYECKON THUCCOIUAIINH,
[lepuoanueckuit 3akon .M. MeHneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUW S3BIK XMMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIEKAIUE B OCHOBE MOHUMAHMSI MPUUYUHHOCTA U CHUCTEMHOCTHU
XMMHYECKUX SBJICHUW, COBPEMEHHBIE TMPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIDHOM U HAIMOJICKYJIAPHOM YPOBHSAX

13

NNpCACTaBICHUA 0 MCXaHU3Max XHUMHUYCCKUX peaKI.IPIfI,

TCPMOANHAMHUYCCKUX n KHHECTHYCCKHNX 3aKOHOMCPHOCTIX nux
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MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTCMAX

14

(aKTOJIOTMUECKUE CBEJEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU M
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESTEIHHOCTH

YECJI0BCKa

1.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XUMUYECKOTO MPOM3BOJCTBA (Ha IpUMepe
NPOM3BOJACTBA CEPHOW KHCIOTHl, aMMHakKa, MeETaHoJa, HepepaboTKu
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBISATD:

XapaKTCPHbIC IIPpU3HAKK W  B3aWMOCBA3b  H3YUCHHBIX HOHXTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMUC IIOHATHA IHpPU OIIHMCAHHUU CTPOCHUA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBpPALICHUI

2.2

3.1

B3aHMOCBS3b XHMHYCCKHX 3HAHHM C HOHITHSIMH H MMpeaACTaBJICHUAMU
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHMMAHHSA U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOT'O €AUHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIB30BATh!:

HaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpHKHaHHOﬁ XMMHUU W TPHUBUAJIBHBIC HAa3BaAHHA
BCHICCTB, OTHOCAIIUXCA K HN3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUuXx H

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHNMYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA H

KPUTEpUU JUIs KITacCU(PUKAIIMK N3yJaeMbIX XUMUYECKUX OOBbEKTOB

OPraHnv4eCKrUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUU [T KITacCU(PUKAIIMK N3yJaeMbIX XUMUYECKUX OOBEKTOB

M0 pa3NMYHBIM TpHU3HAKaM (YUCITYy U COCTaBy pEarupyIONIMX BEIIECTB,
TErIoBOMY  3(PEKTy peakiuy, W3MEHEHUIO CTEMEeHEeH OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y4aCTUro KaTaJII/I3aT0pa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPH30BATh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUHM) W HOHOB
XUMHUYECKUX 371eMeHTOB 1 — 4 nepuonaos llepuoauyeckoit cucremsr [1.1.
MeHeneeBa 1 UX BaJE€HTHBIE BO3MOXKHOCTH, MCTIONB3Ys TOHATHUSA S-, p-,

d-31eKTpOHHbBIC OPOUTAITH, IHEPTETUIESCKUE YPOBHU
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ChopMupoBaHHOCTH yMEHUSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCTUHEHUH IO

MepuoiaM U rpynmam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHSI XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKLUN MOCPEICTBOM COCTABICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUS peaKuii HOHHOTO 0OMEeHa, YYUTHIBAsl YCIOBHUS, IPH KOTOPBIX
9TH PeaKlru UIAYyT JO KOHIIA

peakuuii TUAPONIN3a, peaklui KOMIUIEKCOOOpa3oBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHHOHHOfI
CIIOCOOHOCTHU OpTraHU4YCCKUX COGI[PIHCHI/II;'I OT KpaTHOCTH W THIIA
KOBaJICHTHOM CBS3H (G' n TE'CB?BI/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0CcOOeHHOCTEN pealin3aliin Pa3JIMIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKLUN

XAapPaKTCPHBIC XHMUUYCCKHC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMU

SKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUS XapaKTEepHU30BaThb COCTAaB M BaKHEHIIME
CBOMCTBA BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KijaccaM H
rpymmnamM CoOeIUHEHUH (IIPOCThIe BEIECTBA, OKCUIBI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FUPHI, CIUPTHL, (HEHOIIBI, AJIbJETHIbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPHI, KHUPBIL, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

CpopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl 1O XUMHUYECKUM
dbopmynaM W ypaBHEHHSIM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM
(bU3NYEeCKUX BETUYNH:

Macchl (00b€Ma, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKkIUH, €CIU OJHO
13 HUCXOJIHBIX BEIIECTB JaHO B BHUJIE PACTBOPA C ONPEEIEHHON MacCOBOM
J0JIel pacTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET IPUMECH )

MaccoBOW WM 0OBbEMHOM 10JIM, BBIX0/1a IPOAYKTA PEAKIIUU

TETI0BOTO 3¢ (eKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

10 HAXOXJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA
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11

12

Bnanenue cucteMol 3HaHHM O METOJAX HAYYHOT'O MO3HAHUS SABJICHUUN
MIPUPOBI, UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS TMPU DKCIEPUMEHTAJIBLHOM MCCIEAOBAaHUM BELIECTB U IS
OOBSCHEHHSI XHUMHUYCCKHUX SIBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

CchopMHpPOBaHHOCTE YMEHHUS NPUMEHATh (MCIONb30BaTh) 3HAHUA O
COCTaBE U CBOMCTBAaxX BEILECTB U1 AKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CUCTEMHbIE XMMHMUYECKHE 3HAHUS U1 OOBSICHEHUS U NPOrHO3HMPOBAHMS
SIBJICHUM, MMEIOLUIMX €CTECTBEHHOHAYUHYIO IPUPOLY; MJs TNPHUHITHSA

IPaMOTHBIX pEILIEHU PoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHUI
OKCHEPUMEHT (TOJIyYeHHE W HW3YYCHUE CBOWCTB HEOPraHMYECKUX |
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJICBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOCPKAIIUX OPTaHUYECKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX W OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpalieHuss ¢  BellecTBaMH H  J1a0OpaTOPHBIM
obopynoBaHueM; (pOpMYIUPOBATH IIEJIM MCCICIOBAHUS, TIPEICTABIATh B
pasnuaHON (opme pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OLCHUBATHb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMaIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4dHas JIUTepaTypa, CpeAcTBa MacCcoBOi MH(pOpMaIuH, ceTb IHTepHeT 1
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U KCIIOJIb30BaTh B COOTBETCTBUU C IIOCTABJICHHOMN

yueOHOIl 3a1aueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLICHUBaTh HH(MOPMAIMIO C TO3UIMKA DKOJOTHUYECKOW Oe30MacHOCTH
TIOCJICZICTBUIT OBITOBOM W TMPOM3BOJACTBEHHOHN JESTEIILHOCTH YENIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  JKUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHMMAas CMBICI TIOKa3aTesid MPEeAeIbHOU
JOMYCTUMOW ~ KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBILICHUS ¥ IPEAOTBPAILICHUS] UX BPEAHOTO BO3IECUCTBUS HA OPTaHU3M

YCJIOBCKaA
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HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
EI'D 1O XUMHUHU

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

11

Crpoenue BemniectBa. CoOBpeMEHHasi MOJICNTb CTPOCHUS aToMa. Pacnipenenenue
AJIEKTPOHOB IO JHEPreTHYeckhuM ypoBHsIM. Kiaccudukanms XuUMUYECKHX
a5eMeHTOB. OCOOEHHOCTH CTPOSHHSI SHEPTeTUYECKUX YPOBHEH aTOMOB (S-, pP-,
d-anmementoB). OCHOBHOE U BO30YXIEHHOE COCTOSHHUS aTOMOB. DJIEKTPOHHASI

KoH(uUrypaius aroma. BarieHTHbIE 2JIEeKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux oanemeHntoB J[.M. Mengeneesa.
®usnueckuit cMbica [lepuonuueckoro 3akona /.M. Menneneesa. [Ipuuunsl u
3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB JJEMEHTOB M MX COCJUHEHHH IO
MepuoiaM W TpynmnaMm. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHCHI/Iﬁ, BBICHINX OKCHUAOB U THAPOKCHUIOB

13

BanentHocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

14

Buapl  xumuudeckoil cBs3M  (KOBaJCHTHas, WOHHAs, MeETa/IMYecKas,
BOAOpPOJHAs) U MeXaHu3Mbl €€ oOpasoBaHus. MeXMOJIEKYyIsIpHbIC
B3auMO/IeCTBUsA. BellecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS.
Tunsl KpUCTAIVIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIA

KPHUCTAIUIMYECKON PEIIETKH

1.5

Xumuueckass — peakrnus.  Kimaccupukamuss  XUMHUYECKMX — pEaKkIUid B

HEOpPraHMYECKON 1 OpraHN4eCcKOi XUMHUU. 3aKOH COXPAHEHMsI MAacChl BEILIECTB

1.6

CkopocTb peakium, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TemnnoBbie 3¢ hexTh XMMUYECKUX peakiuid. TepMoxuMudyeckue ypaBHEHUs

1.8

1.9

1.10

1.11

OOpatumble peakuuu. XUMHYECKoe paBHOBecHe. DakTOphl, BIMSIOUINE Ha

COCTOsIHHE XUMHUYeCKOro pasHoBecus. [Ipunnun Jle [1larense

DnexTponuTuyeckas nauccounanus. CUnbHbIe U cinadblie anmekTponuThl. Cpena
BOJHBIX PAacTBOPOB BEILECTB: KHUCHas, HeUTpanpHasd, mienoyHass. CreneHb
Jaucconuanuu. Peakiium HOHHOTO 0OMeHa

I'mppomus coneit. MonHoe mpousBeneHue BOAbL. BOAOpOAHBIN IOKa3aTelb
(pH) pacTBOpa

CrocoObl  BBIpOKEHUSI  KOHIIGHTPAllUM  PAacTBOPOB:  MaccoBas  JOJIA
pacTBOPEHHOTO BEIIECTBA, MOJIApHAs KOHUEHTpauus. HaceimeHnusie u

HCHACBIIICHHBIC paCTBOPbI, paCTBOPHUMOCTD. KpI/ICTaJIJ'IOFI/II[paTBI

1.12

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pCaKkmuu. IloBegeHue BeEIECTB B cpeaax
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C pa3HbIM 3HaYeHneM PH. MeTobl 31eKTpoHHOTO Oananca

1.13

DJIEKTPOJIU3 PACTBOPOB M PACILIABOB COJICH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHECHUM. Homenxuarypa

HCOPraHN4YCCKUX BCIICCTB

2.2

2.3

XUMHUYECKHE CBOMCTBA BaKHEHIIMX METAUIOB (HATPUM, Kajdui, KaJlbIUH,
MarHui, aJlOMUHHMA, [IMHK, XpPOM, XKeJIe30, Mellb) U UX coeauHeHui. OO0mue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETA/UIOB (TaJIOT€HOB, CEPhI, a30Ta,
docdopa, yraepoma W KpeMHHS) U HX COSAMHCHHWHA (OKCHIIOB,

KHCIIOPOJICO/IEPKALUX KUCIIOT, BOAOPOJHBIX COSAMHEHN )

2.4

I'enermueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, IMPUHAAJICIKAINX K

Pa3JIMUHBIM Ki1acCaM

2.5

#H#Par##H#  nenTudukanms HeopraHmyecknx coenHeHmni. KauectseHHbie

PCaKMy Ha HECOPraHNMYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPTaHHUYECKOM XUMUU

3.1

OCHOBHbBIE TIOJIOKEHHUSI TEOPUU XUMHYECKOI'O CTPOEHMSI OpPraHMYECKHUX
coenuHeHnii A.M. byrtiepoBa. VYTIiepoIHBIH CKEJIET OpPraHUYeCKOu
MoJieKynbl. KpaTHOCTh XMMHUYECKOW CBSI3U. S- U P-CBs3H. SP3-, SpP2-, Sp-
rubpuau3aiu opourtaneit aToMoB yriiepojaa. 3aBUCUMOCTh CBOMCTB BEILIECTB
OT XHUMHYECKOIO CTpPOEHMsI Mojekyn. ['omornoru. I'oMosormdeckui psia.

I/ISOMepI/I}I " U30MCEPhbI

3.2

3.3

3.4

[Tonstne o QynkuuoHanbHOM rpymnme. OpueHTanoHHbIE 3G (EKTHI
3aMeCTHTEIeH

[IpencraBienne o KiaccHU(PpHUKAIMU OpPTaHUYECKUX BemlecTB. HoMeHkmaTypa
OpPraHMYECKUX COEIMHEHUN (CHUCTeMaTHyecKas) U TpPUBHUAJbHBIC HAa3BAHUS
BOXHEUIIMX MPEIACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB
CBoOOTHOpAAVKANBHBIE W HMOHHBIM MeXaHu3Mbl peakuuu. [loHsTHE O

Hykieoguie u anekrpoduie. [Ipasuio MapkoBHukosa. [IpaBuno 3aiiiieBa

3.5

3.6

AJIKaHBI. XuMUYECKue CBOICTBA AJIKAHOB: raJoOreHUpPOBAHHUE,
JNETUIPUPOBAHUE, TEPMHUYECKOE paA3I0KEHUE, KPEKUHI, H30MepHu3anus,
roperue. Ilomyuenue ankanoB. [luknmoankanel. Chnenuduka CBONCTB
LMKJIOAJIKAaHOB C MaJbIM pa3MepoM LHKia. Peakuuu npucoenvHEHUs WU

paaguKaJIbHOI'O 3aMCIIICHUA

AJKCHEL XHUMHUYECKHE CBOICTBA: pcaknuuu IpUCOCAUHCHUA

(raoreHupoBaHue, THUAPUPOBAHUE, THUIPOTATIOTEHUPOBAHUE, THUJIpaTalus),
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TOPEHUs, OKUCIIEHUS U nosmMmepusanuu. [IpombinieHHble U 1abopaTOpHBIE

CIIOCOOBI IMOJIYYCHH aJIKCHOB

3.7

3.8

3.9

AnkagueHsl. XMMUYECKHE CBOICTBA aJKAJMEHOB: PEAKLMU MPUCOEAUHEHUS
(ruapupoBaHue, TaJOTeHUPOBAHUE), TOpeHUs U noaumepusanuu. [lonyuenue

AJIKaIMCHOB

AJKUHBI. XuMuyeckue CBOICTBA: peakuun IIPUCOEIUHEHUS
(raoreHMpoBaHUe, TUAPUPOBAHUE, TUApATALUsA, THUIPOraIOr€HUPOBAHUE)
KaK CIIoco0 MoyydeHHs! MOJIMMEPOB M IPYTUX TOJIE3HBIX MPOAYKTOB. Peakiiun
3aMmemieHus. ['opeHue aneTuiieHa Kak MCTOYHHUK BBICOKOTEMIIEPATYPHOIO

IIaMCHU JIs1 CBAPKU U PE3KHU METAJLIIOB. HpI/IMeHeHI/Ie allCTHUJICHa

Apenbl. XuUMHYECKHE CBOMCTBa O€H307la: peaKUUH AJIEKTPOPUILHOTO
3aMelIeHus, PUCOeAUHEHUs (THAPUPOBaHUE, TajloreHupoBaHue). Peakius
ropenus. OcoOEHHOCTH XMMHUYECKUX CBOMCTB ToiyoJia. [lonydyenue Genzomna.
Oco0eHHOCTH XHMMHYECKHUX CBOWCTB crHpoiia. l[lommmepusamusi CTHpPOIIA.

Crioco05b1 MOJIYYCHHUA U TPUMCHCHUC aPOMATHUUYCCKUX YTJIICBOAOPOAOB

3.10

3.11

3.12

Couptel. IlpenenbHble OJHOATOMHBIE CHOUPTHL. XUMHYECKHE CBOMCTBA:
B3aMMOJICIICTBME C HAaTpUeM KaKk CIOCO0 YCTAHOBIIGHUS  HaIM4uUs
THIPOKCOTPYIIBI, € TajOreHOBOAOPOJAaMH KaK  CIOCO0  IOJIyuyeHUus
pacTBOpUTEINICH, BHYTPU- W MEXMOJICKYJsIpHas Jaerujaparauus. Peakuus
ropenusi. [lonydyenue staHona: peakius OpOKEHHUS TIIOKO3bI, THApATAUs
STUJEHA. OTWICHIJIMKOIb W TJIMLEPUH KAK MPEJCTABUTEIU IIPEeIbHbIX

MHOTI'0AaTOMHBIX CITUPTOB

deHos. XMMHUYECKHE CBOMCTBA (I)GHOJ'Ia (peaKI_II/II/I C HAaTpueMm, ruiipoOKCUuaIoM

HaTpus, Opomom). [lonyuenue penona

AnbJeruasl. XuMHYECKue CBOMCTBa MpeaebHbBIX abJAETU/IOB:
THIPUPOBAaHNE; KAUECTBEHHbIE PEAKIIMU Ha KapOOHWIbHYIO TpYIIy (peakius
«cepedpsHOro  3epkanay, B3aumojeicteue ¢ ruapokcuaom wmexu  (I1).
[lonyyenue mnpenenbHBIX AaNbJAETHAOB: OKUCJIEHHE CIHUPTOB, THApPATALUS
alieTusieHa. ALETOH KakK MpeACTaBUTENb KETOHOB. OCOOEHHOCTH peakuuu

OKHCJICHHA all€TOHa

3.13

3.14

KapOoHoBBIE KHCIOTHI. XUMHUUYECKHE CBOWCTBA MPEICIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTM XMMHMUYECKHUX CBOWCTB MYypaBbHHOMN
KkucnoThl. [lomyueHue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT:
OKHCJICHUE AJIKAHOB, AJIKEHOB, NEPBUYHBIX CIMUPTOB, aJbJICrUA0B. Bbiciine

IpeaACIIbHBIC U HEMMPEACIIbHBIC Kap60HOBI)Ie KHCJIIOTHI

Crnoxuble >pupsl U Kupbl. CrocoObl TONYyYEHHUS CIIOXKHBIX 3(HUPOB.

Obpatumocth peakuuu sTepudukanuu. [IpumeHeHune ciaoXHbIX 3(QUPOB B

23



MUIIEBON M MappIOMEpHONH MPOMBINUIEHHOCTH. JKHUPBI KaK CIIOKHBIE 3(UPHI
IJIMLEpUHA U BBICIIMX KapOOHOBBIX KHCIOT. XUMHUYECKHE CBOWCTBA KHUPOB:
TMJIpUpOBaHUE, OKUCIeHue. ['uaponns, win oMbUIeHHE, KHUPOB KakK CIOCO0
MIPOMBIIIJICHHOTO TIOJTYYEHUS COJeH BBICIINX KapOOHOBBIX KUCIOT. MBI KaKk

COJIK BBICHIHUX Kap60HOBbIX KHCIIOT

3.15

XUMHYECKHME CBOMCTBA TUIIOKO3bl: PEAKLUUU C YYaCTUEM CIUPTOBBIX U
aJIBJICTUIHOM TPYII U MOJIOYHOKHCIIOE Opoxenue. [lpumeHenne rioko3sl, eé
3HauUeHUE B IKU3HEAEATEIbHOCTHM opranuisma. Jlucaxapuabl: caxaposa,
MaibTO3a. BoccraHaBiauBaiol[e W HEBOCCTAHABIMBAIOIINE JHCAXapUIbL.
I'maponus nucaxapunos. Ilomucaxapunbl: kpaxmani, ridkoreH. CTpoeHue
MaKpOMOJIEKYJ KpaxMmaJla, IJIMKOTeHa U LeJI0103bl. Pu3nueckue cBONCTBA
Kpaxmalia M IeJUTIOJIO3bl. XUMHYECKHe CBOMCTBA Kpaxmaia: THIPOJIU3,
KauecTBEHHas peakius C HoA0oM. XHMHYECKHE CBOMCTBA IIEJUTIOIO3bI:
THIIPOJIA3, TOIXy4eHUEe 3GUPOB HELT0N03bl. [loHsATHE 00 HMCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK)

3.16

AMUHBI. AMUHBI KaKk OpraHMYECKHME OCHOBAHUS: pEaKUUh C BOJAOW,
KHUCJIOTaMH, PEaKIUs TOpEeHUsl. AHUJIIUMH KaK MPEICTaBUTEIb apOMATHYECKHUX
aMUHOB. XMMHMYECKHE CBOMCTBA aHWJIWHA: B3aMMOACHCTBUE C KHCIOTaMH,
OpOMHOI BOJIOW, OokuclieHHe. [loydeHne aMUHOB AIKWJIMPOBAHHEM aMMHaKa

1 BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJICBOAOPOI0B

3.17

3.18

AMMHOKHUCIIOTBI U O€JNKU. AMHUHOKHUCIIOTHI Kak amM(pOTEpHbIE OPraHUYECKUE
coenuHeHusi. OCHOBHbIE aMHUHOKHCIIOTHI, oOpasyromue Oenku. XuMUYeCcKue
CBOMCTBa OENKOB: TUAPONM3, JEHATYpallUs, KadeCTBEHHbIC (IIBETHHIE)

pCaKknuuu Ha OcKH

CrpoeHne u CTpyKTypa MOJIMMEPOB. 3aBUCHUMOCTb CBOWCTB IIOJMMEPOB OT
cTpoeHHs] MoJieKyd. OCHOBHbBIE CITOCOOBI MOTYYEHUS! BBICOKOMOJEKYISPHBIX
COETMHEHUI: peaxkumn MOJINMEPU3aLUU u MOJINKOHICHCALIUH.

Knaccugukaius BoJI0OKOH

3.19

WNnentudukanus opraHnueckux coeAMHEHUH. PerieHne axcrnepuMeHTaaIbHbIX

3ala4 Ha pacCliO3HaBaHUEC OPraHNYCCKHUX BCIICCTB

3.20

4.1

4.2

I'enernueckas cBsA3b MEXKy KllacCaMU OPraHUYECKUX COCIUHEHUN
XUMUS U )KU3Hb

Xumus B TOBCEAHEBHOW >ku3HM. [IpaBuna Oe3omacHOil pabOThl C €IKUMH,
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMH OBITOBON XUMUU

Xumuss U 310poBbE. XHUMHS B MEIULMHE. XUMHSA U CEIBCKOE XO3SMCTBO.
X¥MHA B MPOMBIIUIEHHOCTH. XUMUS U SHEPreTHKA: IPUPOIHBIN U ITOIMYTHBII

He(TAHOI Ta3bl, UX COCTAaB M HCMONb30BaHue. CoctaB He(TH U e€ mepepaboTka
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(IpUpOHBIE UCTOYHUKHU YIIIEBOAOPOIOB)

XuMHUs ¥ 3KOJOTUS. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEAbl U €ro

nocaenctsus. Oxpana rugpocdepsl, MOYBbI, aTMOChepbl, GIIOpPHI U GayHBI OT

43 XUMHUYECKOro 3arpsisHeHus. [IpoOiema OTX0I0B M MOOOYHBIX MPOIYKTOB.
AnpTepHaTUBHBIE ICTOUYHUKH SHEPIUU
OOmue nmpeAcTaBieHUST O MPOMBIIUIEHHBIX  CIOCO0AaX  MOJy4YeHUs
XUMUYECKUX BEIIEeCTB (HAa TMpuUMepe MPOU3BOACTBA aAMMMAKA, CEPHOU
4.4 kucnotbl). UY€pHas u uBerHas Merawnyprus. CTekino M CHIMKaTHas
MPOMBILUIEHHOCTh. [IpoMblnuieHHass opranunyeckas xumud. CeIpp€ I8
OpraHUYeCKON IPOMBIIUIEHHOCTH
5 Tunel pacy€THBIX 337184
51 Pacuétbl Mmacchl BemiecTBa Uil 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
' BEIIECTBa, Macce WM 00bEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEUIECTB
5.2 Pacuérsl TermoBoro 3¢ dexra peakuuu
5.3 Pacuétbl 00BEMHBIX OTHOIICHHH ra30B IPU XUMHUYSCKUX PEaAKIIHSIX
5.4 Pacuérst macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOTYKTOB PEAKIIUH, €CIIH
. OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérer maccoBoii uim 00bEMHOM JOJIM BBIXOJIA IPOIYKTA PEAKIIUU OT
' TEOPETUYECKH BO3MOYKHOTO
Pacuérsl macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa PEAKIIUH, €CITH
5.6 OJIHO M3 BEIIECTB JAHO B BUJE PACTBOPA C OMPEACIEHHON MAaCCOBOM JT0NEH
pacTBOPEHHOIO BELIECTBA
57 Pacuétsl ¢ ucnonap30BaHNEM HOHITHI «MacCOBast 10JIS», «MOJISIpHAs
' KOHIIEHTPALIUS», «PACTBOPUMOCTb
Haxoxaenne MonekynsipHON (popMyITbl OpraHUYECKOTO BEIIECTBA 10 €T0
5.8 IJIOTHOCTU U MAaCCOBBIM JIOJISIM AJIEMEHTOB, BXOSIINX B €r0 COCTaB, UJIU 110

MIPOYKTaM CTOPAaHHUS
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