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MNOACHUTEJBHASA 3AIINCKA

PaGouast mporpamma 1Mo XMMHUK Ha YPOBHE CpPEAHETO OO0IIero oopa3oBaHUs pazpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoi
Oeneparuny, TpeOOBaHMN K pe3ylnbTaTaM OCBOEHHs (erepaibHOM  00pa3oBaTEIbHOM
nporpammel cpeaHero obmiero obpaszoBanms(POIl COO), npencraBieHHbIX B DeaepalibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Kouuenmuum npenonaBanus
yuebHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoUIMX OCHOBHbIE 00pa30BaTENbHbIE IPOrPpaMMbl, U OCHOBHBIX I0JI0KeHUHN «CTpaTerun
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuoj no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

XvuMHsA Ha YpOBHE YIIyOJNEHHOrO H3y4yeHHUS 3aHMMAeT Ba)XXKHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOro oOpa3zoBanusi ywamuxcs 10-11 kmaccoB. WM3ydeHuwe mnpeamera,
peanu3zyeMoe B YCIOBUSX JU(PEpeHIMPOBAHHOTO, MPOPMIBHOTO OOydYeHUs, TNPHU3BAHO
obOecrieunTh 0O0IIe00pa30BaTEIbHYI0 U OOIIEKYIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJBI,
HEOOXOIUMYIO Ui aJaNnTallid UX K OBICTPO MEHSIOLIUMCSI YCJIOBUSM J>KM3HH B COLIMyME, a
TaKXKe IS MPOAOIDKEHHS OOYYEHHS B OpraHM3alusx MpodecCHOHATBLHOrO 00pa3oBaHUs, B
KOTOPBIX XUMHSI SIBJISIETCSI OJTHOM U3 MIPUOPUTETHBIX TUCHIUTLINH.

B mnporpamme mo XuMHUM Ha3HaueHHe mpeaMera «XUMHUS» TOIy4aeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxeHusimu PIrOC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUeHUs U TPEOOBAaHUM K YPOBHIO
MOATOTOBKUA BBIMYCKHUKOB. CBHAECTEIHCTBOM TOMY SIBJISIIOTCS CJIEAYIOIIHUE BBINOJHIEMbIC
POrpaMMOii 0 XUMUHU (YHKITUH:

¢ HH(POPMAIIMOHHO-METOIMYECKasl, peaju3alust KOTOpoil oOecreuuBaeT TOITy4YeHUE

MPEJICTaBICHUS O LEJsIX, COJep:KaHWHU, oOmIeil cTpaTterud oOy4eHHs, BOCIIUTAHUS U
pa3BUTHs OOy4arOUIMXCA CPEACTBAMM IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpPraHM3alMOHHO-TUIAHUPYIONIasi, KOTOpasi MpeaycMaTpUBAET OINpPEAEIICHHE: MPUHIUIIOB

CTPYKTYpPUPOBAHHUS U  TOCIEAOBAaTENIbHOCTH M3y4eHHS Y4eOHOro Mmarepuaina,
KOJIMUECTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTePUCTHK; MOAXOA0B K (hopMHUpOBaHHIO
COJIEp)KAaTENbHOH OCHOBBI KOHTPOJISI M OIIEHKH 00pa30oBaTeNbHBIX JIOCTH)KEHUH
oOydaroluxcsi B paMKax MUTOrOBOM aTTecTaluu B (popMe eIMHOro rocyJapCTBEHHOIO
9K3aMEHa M0 XUMUH.

[Tporpamma asnist yrinyOIE€HHOTO U3YUEHUS XUMHUH:

® YCTAHABJIMBAET UHBAPUAHTHOE MPEIMETHOE COJIEpKaHue, 00s3aTeNIbHOE ISl U3YUYECHUS B

paMKax OTACIBbHBIX HpO(I)I/IJ'ICI\/’I, npeaycMaTpuBacT pacnpcaciIcHuc n
CTPYKTYPHUPOBAHUC €TI0 IO KJIaCCaM, OCHOBHBIM COACPIKATCIbHBIM .]'IPIHPIHM/paBI[eJ'IaM
Kypca;

e 1aT NMpPUMEPHOE paclpesielieHne y4eOHOr0 BPEeMEHHU, PEKOMEHIYEeMOro Ul H3Yy4eHUs
OTJIEIbHBIX TEM;

e [Ipe/yIaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTh U3YUYEHHUSI YUeOHOro MaTepuana ¢ y4éToM
JIOTUKU OCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

e TaéT METOAMYECKYI0 MHTEpPHpeTaluio Leled M 3aJady HU3Yy4eHus TIpeaAMeTa Ha
yriayOln€HHOM YpOBHE C YYETOM COBPEMEHHBIX HPHUOPUTETOB B CHUCTEME CPETHETO
o0riero oOpa3oBaHus, COJAEPKATENBHON XapaKTePUCTUKU INIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHMS OCHOBHOH 00pa30BaTEeNIbHOM MPOTrpaMMBbl CpeAHEro oouero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), a TAK)KE C YYETOM OCHOBHBIX BHJIOB
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yueOHO-TT03HABATENbHBIX JIEHCTBUI OOYyYalolIerocss IO OCBOCHHUIO COJIEpKaHUs
peaMeTa.

[To BceM Ha3BaHHBIM HO3MIMSAM B M[pOrpaMMe [0 XHMHUU IPEeTyCMOTpPEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEeM XHMUM Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTAaHOBJIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapuUaHTHOMN)
COCTABIISAIONICH cofep kaHusl yueOHOro nmpeamera «XUMHUs» OCTaETcs BO3MOXKHOCTD BBIOOPA €ro
BapUaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIPAaBJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuM ¢ koHuenrtyaibHbIMH TONOkeHUsIMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro M yriyOJIEHHOTO ypoBHEH B cucteme AuddepeHInpoBaHHOro 00yueHHs Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealn3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOUIUM STaloM MOJYyYEHUS XHUMUYECKOTO
o0pa3oBaHMsi B paMKaX M3y4YEHHUS CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIMIUIMH B By3aX M OpPraHU3alusaX cpelHero npodeccuoHanisHoro oopasoBanus. B aToii cBs3u
U3y4YEeHUE IpeAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha pacllUpeHHe U
yrayOieHne TEOpPeTUYECKONM U MPaKTUYECKOW TMOATOTOBKM OOYYarOIIUXCS, BBIOpABIIMX
onpeAenéHHbli Mpodmib 00y4eHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTYYSHHS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanuit ®I'OC COO x miuaHupyeMbIM pe3yibTaTaM OCBOCHHS ¢eaepanbHON
00pa3oBaTeNnbHOIl MpPOrpaMMbl CpEeTHEro OOIIero 00pa30BaHUS HU3YYEHHE MpeaMeTa «XHUMHUS
OPUEHTUPOBAHO TAKXKE HA PEUICHHE 3a/1a4 BOCIUTAHUS U COLIMATLHOTO PAa3BUTUS 00Y4aIOIIUXCH,
Ha (OpPMHUPOBAHUE Y HUX OOIIEHHTEIUICKTyaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUN YIeOHOTO
TpyZla ¥  OO0OOMEHHBIX CIMOCOOOB  JACSATEIBHOCTH, WMEIOIIUX  MEXKIMCIUILUIMHAPHBIM,
HAAMPEIMETHBIN XapakTep.

CocraBnsiromiuMu  ipefMera «XUMHUS» HAa YPOBHE YIIyOJIEHHOTO M3y4YEHHS SIBISIOTCS
yrayonéuubie Kypcebl — «Oprannueckas xumus» u «OOmas u HeopraHuyeckas xumusi». [Ipu
OTpe/ieNIeHUU TOJIX0J0B K OTOOPY M CTPYKTYpPHOH OpraHM3alMd COAEpXaHHUS 3TUX KypCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznuuusx 6a3o0Boro u
yIIIyONnEHHOTO YPOBHEHM M3ydeHUs MpeaMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABJIIET COBOKYIHOCTh MPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIEIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonplmIMi  00BEM
(dakTomoruueckoro Marepuaia. Tak, Ha yriyOoJ€HHOM ypOBHE M3y4YeHHUS IpeameTa odecredueHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHUS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaxX U
CBOICTBaX UX COEAMHEHUN Ha OCHOBE PACIIMPEHUS M YrIyOJeHHs MPEACTaBICHUN O CTPOSHUU
BEILECTBA, XUMUUYECKOU CBSI3M M 3aKOHOMEPHOCTSX MPOTEKaHUs PeaklMid, pacCMaTpUBAEMBbIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoanieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHUYECKHX  3JEMEHTOB  Oa3uUpyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKas CBSA3b OOBSACHIETCS C
TOYKU 3pEHHs] HEPreTHYECKHX HM3MEHEHHH Npu e€ o0pa3oBaHMM M pa3pylIEHUH, a TAKKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. lM3ydeHHe THUNOB peakIUil JOMOJIHAETCS
(dbopMUpOBaHKEM IPEACTABICHHUI 00 ANEKTPOXUMUYECKUX MPOIECCaX U NEKTPOIIN3€E PacIlIaBOB
U PacTBOpPOB BeEIIECTB. B Kypce opraHMYeckoll XUMHHM IPU PAaCCMOTPEHMM PEaKLMOHHOMN
CIOCOOHOCTH COEMHEHUH ynenseTcss ocoboe BHUMaHUe BompocaM 00 3J1eKTPOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKkiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJEp)KaHHWE KYpCOB XMMHH YIIyOJIEHHOTO YpOBHS
W3YYCHUS i1 KIAccoB ompeaenéHHoro mpodums (rIaBHBIM 00pa3oM Ha UX CTPYKTYpY H
XapaxkTep JIOMOJIHEHUM K O0IIeil cucTeMe MPeIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSHUE CMEKHbBIC
npenMeTsl. Tak, Hampumep, B COAEpKAHMM MpeAMeTa ISl KIACcCOB XHUMHKO-(hH3MYecKOro
npoduist 60JBINIOE 3HAYCHUE OyIyT UMETh 3JIEMEHTHI y4eOHOTO Marepuasia mo oOmeld XUMUU.
[Ipy m3ydeHuM mnpeaMeTa B JAaHHOM Cilydae akleHT Oyaer cienaH Ha OOLIHOCTh METOJOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHH U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAsT TEOpuUs
(MonexynsipHast Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJIUHAMUKH, IEKTPOJIU3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B 10 ke Bpems B coiepyKaHUM IpeaMeTa sl KIIACCOB XMMHKO-OHOIOTUYECKOTO TPOhHIIs
OombIIMIA yAETBHBIA Bec OyIeT UMETh OpraHMYecKas XUMHUs. B 3ToM ciydae mpeaocTaBiseTcs
BO3MOXXHOCThH Jis 00Jiee 00CTOSTEIbHOTO PACCMOTPEHUSI XUMUYECKONH OpraHu3aluu KJIETKU KaK
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOZST, K MpPUMEPY, Takue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIMMHJIbI, O€JNKHU, YIIIEBOJIbI, HYKJIECHHOBbIE KHUCIOTHI M apyrue. [lpu stom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOH JJIsl U3y4EHHs CYLTHOCTH MPOIECCOB (POTOCUHTE3A, AbIXaHHUSI, TUIIEBAPEHUS.

B mnane ¢opmupoBaHHs OCHOB HAay4HOTO MHPOBO33PEHUS, OCBOCHHS OOIEHAYYHBIX
METO/IOB TIO3HAHUS U OTBITA MPAKTUUECKOTO0 MPUMEHEHUSI HAYUHBIX 3HAHUN U3y4YeHUE MpeaMeTa
«Xumus» Ha YrIyOJIEHHOM YPOBHE OCHOBAHO HA MEXKIPEIMETHBIX CBS3SIX C Y4YEOHBIMU
npeIMeTaMu, BXOASIIMMU B COCTaB MPEeIMETHBIX oOnacteill «EcTecTBEeHHO-HAyUHBIE TPEAMETHI,
«Marematuka u uHbopMaTiuka» u «Pycckuil S3bIK U JTUTEpATypay.

[Tpu m3yuennn ydeOHOTO mpenmera «XUMUS» Ha YIIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M cCpenHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amauei
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTCs (OPMUPOBAHHE OCHOB HAyKH XUMHH Kak o0JacTu
COBPEMEHHOI'O €CTECTBO3HAHUSA, IPAKTUYECKON JI€ATEIbHOCTH YEJIOBEKA U OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PemieHue 3Toil 3amaun Ha yriyOIE€HHOM ypOBHE HU3Y4YEHHS
npeaMeTa npeArnosaraeT peaju3aluio Takux 1emnei, Kak:

¢ popmHpoBaHUE NPEICTABICHUN: O MaTEpPUAILHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSX U
MI03HABAEMOCTHU SIBJIEHUI MPUPOJIBI, O MECTE XMMHH B CUCTEME €CTECTBEHHBIX HayK U
e€ Beaymeil ponu B 00eCledYeHNH YCTOMYMBOTO PAa3BUTHUS YEIOBEYECTBA: B PEIICHUU
npo0JeM 3KOJIOTHYECKOM, YHepreTM4yeckoil M MHIeBoid Oe30MacHOCTH, B PAa3BUTHUU
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHHUKOB DSHEPrUH, B
obecrieyeHnn paloHaIbHOrO MPUPOJIOTIOIB30BaHUS, B hopmupoBaHUHT
MHUPOBO33PEHUS U O0IIEH KyJIbTyphl YETIOBEKA, a TAKkKe IKOJIOTUIECKH 000CHOBAHHOTO
OTHOILIECHHUS K CBOEMY 3/10POBBIO U IPUPOIHOM CpEE;

®OCBOCHHE CHUCTEMbl 3HAHMI, JIeKAIIMX B OCHOBE XHUMHUYECKOW COCTaBISIOLIEH
€CTECTBEHHO-HAyYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TIOHATUN, 3aKOHOB U
TEOpUH XHWMHUHU, COBPEMEHHBIX IMPEICTaBICHHI O CTPOEHMHU BEIIECTBa Ha pPa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KUHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XMUMHYECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CUCTEMAaX, 00 OOIIHX
HAyYHBIX MPUHIIUIAX XUMUYECKOTO TTPOU3BOJICTBA;

e hopMupoBaHre Yy OOY4YaIOUIMXCS OCO3HAHHOTO IMOHMMAaHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XUMUYECKMX 3HAHWM Il OOBSCHEHUS KIIOYEBBIX HACH U mpoliem
COBPEMEHHOW XWMHUHU, AN OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, HMEIOIINX
€CTECTBEHHO-HAYYHYI0 TPHUPOAY; TPAMOTHOTO peEIIeHHs MpoOJeM, CBS3aHHBIX C
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XAMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a MW OLEHKHM C TO3ULMA 3KOJOTHYECKOM
0€30IaCHOCTH TOCIIEACTBUN OBITOBOI M MPOM3BOJCTBEHHON NIEATEILHOCTH YEIOBEKa,
CBSI3aHHOW C XUMHYECKUM MPOU3BOJCTBOM, HCIOJIB30BAHUEM U MepepabOTKOi
BEIIIECTB;

e yIIIyOJICHHE TPEJCTABICHUA O HAy4YHBIX METOJaX IIO3HAHUS, HEOOXOAMMBIX IS
pUOOPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMUUYECKUX
SBIICHUH, WMEIOIMIMX MECTO B TPUPOJE, B NPAKTHYECKOH JACITEILHOCTH U
MTOBCEIHEBHOW KU3HU.

B mnane peanu3zanuu MEpBOOYEPEAHBIX BOCHUTATENBHBIX M  Pa3BUBAIOIIUX (PYHKIIHMA
LEJIOCTHOW CUCTEMBbI CPEJHEro oO0IIero oopa3oBaHUsl NPU M3YYEHUU MpeameTa «XUMUs» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh IPUOOPETAIOT TaKHE LENU U 3a]1a4H, KaK:

® BOoCIUTaHue yOeKIEHHOCTU B MTO3HABAEMOCTH SIBJICHUHN MPHUPO/BI, YBAXKEHUS K MIPOLECCY
TBOpPUYECTBA B OOJACTH TEOPETUYCCKUX U MPHUKIAJHBIX HCCICIOBAHUNA B XUMHH,
dopMHpOBaHHE  MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKH,

® pa3BUTHC MOTHBAIMHM K OOYYCHHWIO W TIO3HAHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHUS 00I[EUeTIOBEUECKUX [IEHHOCTEH;

® Da3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTEIICKTYAILHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOydaromuxcsi,  (GOpPMUpPOBaHHE Y  HUX  CO3HATENBHOTO  OTHONICHHUA K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO KaK YCJIOBHIO YCICIIHON
npoeCCHOHATBPHON M OOLIECTBEHHOW IESTEeIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO M TOTPEOHOCTH B 3I0POBOM 00pa3e KHU3HU;

e opMHupoBaHUE YMEHHI W HAaBBIKOB PAa3yMHOTO IPHUPOJOIOIB30BAHUS, PA3BUTHE
9KOJIOTHYECKOH  KYJNbTYpbl, NIPUOOpETEHHE  OMbITa  OOIIECTBEHHO-TIOJIE3HOM
9KOJIOTHYECKOH JeITeTbHOCTH.

OOmiee 4YMCIIO 9acoB, MPEAYCMOTPEHHBIX Ui HM3YYECHUsS XUMHH Ha YTIyOJIEHHOM YpOBHE
cpennero oOmiero odpaszoBaHusi, cocrabiser 204 ygacoB: B 10 kmacce — 102 yaca (3 4daca B
Hezento), B 11 kmacce — 102 gaca (3 4aca B Hefento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnuyeckne 0CHOBbI OPraHUYeCKOl XMMMH.

[lpenmer W 3HAYEHHME OPraHUYECKOM XHMMMH, TPEICTaBIEHHE O MHOT000pa3uu
OpPraHWYECKUX COECIUHEHUII.

DNEKTPOHHOE CTPOEHHE aTroMma YIJepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aToma yriepoaa. XMMUYecKas CBSI3b B OPraHUYECKUX COEIUHEHMSIX.
Tunbl THOpUAM3aMKA aTOMHBIX OpOHTanel yriepona. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHON
CBs3M (OOMEHHBII U TOHOPHO-aKLENTOPHBIH). THUIbI epeKkphIBaHMs aTOMHBIX OopOUTaneil, 6- u
n-cBsi3u. OnuHapHas, NBOWHAas M TpoWHas cBs3b. CrocoObl pa3pbiBa CBS3CH B MOJICKYJIAax
opranuveckux BemecTs. IlonsTHe 0 cBOOOAHOM panuKaie, Hykjaeo(puie u dIeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
MIPEACTABICHUS O CTPYKTYPE MOJIEKYN. 3HAUEHUE TEOPUU CTPOCHUSI OPraHUYECKUX COECTUHEHUN.
Monekynspusie U CTpyKTypHble (opmynbl. CTpyKTypHble (QOPMYIBl PA3IUYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepusa. Buuabl wu3omepuu: CTpyKTypHas,
POCTPAaHCTBEHHAs. OJEKTpOHHBIE 3((EeKTbl B MOJNEKylnax OpPraHWYECKHX COCTUHEHUIN
(MHIIyKTUBHBINA U ME30MEPHBII 3 PeKThI).

[IpencraBnenue o kiaccudukanuu oprannyeckux Bemiects. [lonsTue o GyHKIIMOHATHHON
rpynne. 'omosnorus. ['omonoruueckue psaael. Cuctemarnyeckas HOMEHKIATypa OpraHM4eCcKHX
coenuHenuil (IUPAC) u TpuBuanbHble Ha3BaHUS OT/EIbHBIX MPEICTABUTENCH.

OcobenHoctn W kjnaccuuKanus — OpraHMdeckux  peakuumi.  OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XHUMUHU.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpalllEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaT€pUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIIECHUIO
OpraHMYeCKHUX BEIIEeCTB IpU HarpeBaHuu (MJaBieHHe, OOyrIMBaHME W TOpPEHHE),
KOHCTPYMPOBaHUE MOJEIIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Anxkanbl. 'omonorndyeckuil psij ainkaHoB, oOmiast popmysa, HOMEHKIIATypa U U30MEpPHSL.
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AJIKaHOB, sp3-r1/16p1/1zu/13au1/151 aTOMHBIX
opOuTanei yriepojaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XVMHYEeCKHEe CBOWCTBA aJKaHOB: pEaKLUU 3aMEIIeHMs], N30MEepHU3aLIH, JErUIpUpPOBaHMUS,
IUKIU3alluy, THPOJIM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxxnenue B npupoje. CriocoObl MOSy4eHHs U IPUMEHEHHUE aJIKAHOB.

[uxnoankanpl. O0mast popMyia, HOMEHKIAaTypa U u3oMepusi. OCOOCHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIOOyTaH) U OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Ankensl. ['oMonoruyeckuii psi aakeHoB, oomas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
M IIPOCTPAHCTBEHHOE CTPOCHHE MOJCKYJ alTKEHOB, SP°-THOPHIM3AIMS aTOMHBIX OpOHTaeil
yriepoja, 6- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (Iuc-TpaHc-) nzoMmepus. Ousznueckue
CBOICTBA QJKEHOB. XHUMHYECKHE CBOMCTBA: DPEAKLUHU IPUCOEAUHEHMS, 3aMEIICHHUS B O-
MIOJIO)KEHNE TIpU JBOMHOM CBSI3M, NOJMMEpHU3alMM U OKucieHus. lIpaBuino MapkoBHUKOBa.
KauecTBeHHbIE peakiiy Ha ABOWHYIO CBs3b. CIIOCOOBI MOY4YEeHUS U IPUMEHEHHUE aJIKEHOB.



Ankanuensl.  Kimaccudukanus — ankaaueHoB  (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHS W XMMHUYECKHX CBOWMCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CrniocoObl MoTy4eHus U MPUMEHEHNE aJIKaIueHOB.

AnkuHbl. ['oMoJOrH4ecKkuil psii ankuHOB, ob0mas Gopmysina, HOMEHKIATypa U MU30MEpHs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJl AJKHHOB, SP-TUOPHAM3ALUS aTOMHBIX
opOutaneit yrinepona. dusmyeckue CBOICTBA aTKMHOB. XWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOEANHEHUS, AUMEpPU3allMu U TPUMEpHU3aluu, okuciaeHus. KucioTHble cBONWCTBA alIKMHOB,
UMEIOLINX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBeHHBbIE peaklMH Ha TPOiHYIO CBsA3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudecKkue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHoB, odmas Gopmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OeH30a.
O®uznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30J7a M €ro roMoJOroB: PEaKiuu
3aMeIIeHus] B OCH30JIbHOM KOJIBLIE M YTJICBOJOPOJHOM paJMKale, PEaKUUU MPHCOSIUHEHHS,
OKHCIICHHE TOMOJIOrOB OeH3omna. IlpeacraBienne 00 OpUEHTHPYIONMIEM IEHCTBHH 3aMECTHTENEH
B OCH30JILHOM KOJIbIIE Ha MpPUMEpE aJKUIbHBIX PAJAUKAIOB, KapOOKCUIBHON, TUAPOKCUIBHOMH,
aMUHO- U HHUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepusanus ctuposa. CriocoObl MONy4eHNs U IPUMEHEHHE apOMATUUYECKUX YIJIEBOJOPOJIOB.

[Mpuponnsiii ra3. [lomyraeie HedTsHBIE Ta3el. HedTs u e€ mpoucxoxaenue. KameHHbIH
yrojib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(PTU: MEeperoHka, KPEeKHHT
(TepMHUYECKHi, KaTaTUTUYECKHi), pudopMuHr, nuponu3. [Ipoaykrsl nepepabotku HedTH, UX
IPUMEHEHHE B TIPOMBIIUIEHHOCTH H B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIIIEBOJOPOIOB. Peakiuu 3amemnieHus
rajioreHa Ha THAPOKCOTPYIIy, HUTPOTPYIIy, LHUAHOTPYIIy, amuHorpymmy. JleiictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO UM  CHUPTOBOrO pacTBopa wiEnouyd. BzaummopelictBue
JUTaJIOTEHAIIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O MeTaluIoOpraHuYecKUX COEAMHEHMSX.
Mcnonb30BaHue TralOreHIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TPU CHHTE3e
OpPraHMYECKUX BEILECTB.

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHsS BEIIECTB M MX IMpEeBpallleHud: H3ydYeHHe
¢u3nyecKuXx  CBOMCTB  YIJIEBOJAOPOJOB  (pacTBOPUMOCTH),  KAYECTBEHHBIX  PEaKIMi
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (0OeciBeunBaHME OPOMHOW MM MOAHOM BOJIBI, pacTBOpa
nepMaHraHata Kajius, B3aMMOJCICTBUME aleTWIeHAa C aMMHMAYHbIM pPacTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHaApyXEHUE YIiepojia U BOJOPOJa B OpPTraHUYECKHUX BEIIECTBAX,
MOJIyYE€HUE ATHJIEHA U H3Y4YEHHE €ro CBOMCTB, O3HaKomJieHHEe c Kosuekuuamu «HedTte» u
«Yromp», ¢ ob0pa3uamMu IIacTMacc, KaydyKoB M PE3MHbBI, MOJICJIMPOBAHUE MOJIEKYII
YIIIEBOJOPOAOB U TaJIOTEHIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs.

[IpenenbHble OnHOATOMHBIE cHUpPTh. CTpoeHHEe MOJeKyl (Ha MpUMepe MeTaHoja u
sTanona). ['omonornueckuii psia, odmas Gpopmyna, usoMepus, HOMEHKIATypa U KJIacCHU(PUKaIIHSL.
®u3nyecKkue CBOICTBA NPEIENIBbHBIX OJHOATOMHBIX CHHMPTOB. BomopoaHsle CBA3M MeEXIy
MOJIEKYJIaMH CIIUPTOB. XMUMUYECKHE CBOMCTBA: peaKIMK 3aMellleHus, JeTUApaTallii, OKUCICHUS,
B3aMMOJICIICTBHE C OPraHNYECKUMHU U HEOpraHUYECKUMHU KucioTaMu. KauecTBeHHas peakius Ha
OJTHOATOMHBIE CHUPTHL. JleficTBHE 3TaHONAa W MeETaHOoJa Ha OpraHu3M uenoBeka. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE OJHOATOMHBIX CIIUPTOB.



[Ipocteie 3¢upsl, HOMEHKIIaTypa U u3oMepus. OcOOEHHOCTH (PU3NUECKUX U XUMHUYECKUX
CBOMCTB.

MHOroaroMHble CIHUPTHI — STUJICHIVIMKOJIb W TiulEpuH. DU3NUECKHEe M XUMUYECKUE
CBOMCTBA: pEaKlUMM 3aMEUICHUs, B3aUMOJIEUCTBHE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBienue o Mmexanusme
peakiuii HykJIeopIbHOTO 3amenieHus. JleiicTBue Ha opraHu3M yenoBeka. CriocoObl oTyd eHUS
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiictBa (peHosa. OCOOEHHOCTH XWMHUYECKHX CBOMCTB ¢eHosia. KauecTBeHHBIE
peakiuu Ha QeHon. TokcudHOCTh (eHona. CrocoObl MONMydeHHs] W MpUMEHEHHe QeHoma.
denonopManbaeTHAHAS CMOJIA.

KapOoHuibHble COETUHEHUS — aIbJerHIbl M KETOHbl. JEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, o0mias ¢opmyina,
M30MEpPUSl M HOMEHKJIarypa. PU3MUYEeCKue CBOMCTBA ajbJECTMI0B M KETOHOB. XHMHUYECKUE
CBOMCTBAa aQJbJICTUIOB W KETOHOB: peakuuu mnpucoeanHeHuss. OKUCICHUE abICTUJIOB,
KaueCTBEHHBIE peaklMu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJETHA0B U
KETOHOB.

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. DuU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
IpeenbHBIX KapOOHOBBIX KUCIOT. BomopoaHbIe CBSA3U MEXAy MOJIEKyIaMu KapOOHOBBIX KUCIIOT.
XVMHYECKUE CBOMCTBA: KUCIIOTHBIE CBOMCTBA, peakiusi 3Tepu(UKALNU, PEAKIHH C Y4aCTUEM
YIIIeBOJOPOAHOTO panukana. OCOOEHHOCTH CBOWCTB MypaBbUHOW KHCIOTHL. [loHsTHE O
MIPOU3BOJHBIX KapOOHOBBIX KHCIOT — CJIOXHBIX 3¢upax. MHOrooOpaszue kKapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeleIbHbIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucCIOT. IIpeacraBurenu BbICIIUX KapOOHOBBIX KHUCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUMHOBAS, JUHO/E8As, JUHONEH08ds KHCIOTHL.. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nuecKkue U1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KUCIION U IIEIOUHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckue U XMMHUYECKHE CBOMCTBA XKHUPOB: TUAPOJIU3 B KHUCIOH U
miesiouHou cpene. OCOOEHHOCTH CBOMCTB KHPOB, COAECPKAIINX OCTATKH HEMPEIETbHBIX JKUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbLTa KaK COJIH BBICIIUX KapOOHOBBIX KUCIIOT, HX MOIOIIEE JICHCTBHE.

OOmass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noyMcaxapuasl). MoHocaxapuabl: TJIOKO3a, (PYKTO3a, rajakrosa, pubo3a, Ie30Kchpubo3a.
®dusnyeckue CBOMCTBA M HaxoxaeHue B npupone. dorocuHTe3. XUMHYECKHE CBOMCTBA
[JIFOKO3bl:  PEAKIMU C YYaCTUEM CIHMPTOBBIX M  aJbJAETMIHON TIpYII, CIOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTH
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouiye U
HEBOCCTAaHABIIMBAIONINE aucaxapuabl. ['maponus aucaxapujaoB. HaxoxxaeHue B mpupoae u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M Iesunono3a. CTpoeHre MakKpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuloyio3pl. Dui3nueckue CBOICTBA Kpaxmajga M IEJITH0JI03bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJN3, KaUeCTBEHHAs PEaKIUs C MOJAOM. XHUMHUYECKHE
CBOICTBA IEJITIOI03bI: THAPOIIN3, TOTydeHHe d(PUPOoB 1eTt0N03bl. [ToHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



OKCIIEpUMEHTAIbHbIE METO/Bl M3YyYEHHUs BELIECTB M UX IMPEBpAIICHUI: pacCTBOPUMOCTH
pa3MyYHBIX CIMPTOB B BOJAE, B3aMMOJAEWCTBHE ATAHONA C HATPUEM, OKHCIIEHHE 3TUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEPUAIOB), KAUeCTBEHHbIE PEaKI[MU Ha
anbpAeTuibl (¢ ruapokcuaoM quammuacepeopa(l) u ruapokcunom meau(Il)), peakius riumnepruHa
¢ rugpokcuiom menu(ll), xumuueckue cBoiicTBa pacTBOpa YKCYCHON KHUCIIOTHI, B3aUMOJICHCTBUE
pacTBopa riaoko3bl ¢ runapokcugom meau(ll), BzaumosaeiicTBue kpaxmalia ¢ MOJOM, pELICHUE
SKCIIEPUMEHTANBHBIX 337a4 10 TeMaM «Crupthl U ¢eHonb», «KapOboHoBbie KUCIOTHI. CI0KHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOJAHBIC aMMuaka. Kiaccudukanus aMHHOB:
anudaruyecKkue U apoMaTHUeCKUe; MepBUYHbIC, BTOPUUHbIE U TpeTUyHble. CTpOEHUE MOJIEKYI,
oOmas ¢opmyina, u3oMepus, HOMEHKIATypa U (QU3NYECKHe CBOWCTBA. XMMHUYECKOE CBOMCTBA
anr(aTUYEeCKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACUCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTON Kuca0ToM. CoiM aJKuIaMMOHUS.

AHWIMH — IPEICTaBUTENIb aMUHOB apoMaTudeckoro psjaa. Ctpoenue aHuinHa. Bzanmnaoe
BIIUSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KagectBennsle peakunyn Ha aHwinH. CrocoOBbl MONydeHHs] W MPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonyueHne aHuIMHA U3 HUTPOOEH3071a.

AmuHokucnotel. Homenknatypa u  u3zomepuss. OrtaenbHble  NPEACTABUTENHA O~
AMUHOKHCIIOT: TJMUUWH, aJlaHuH. DPU3ndecKkrue CBOMCTBA aMUHOKHCIIOT. XMMHUYECKHUE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIusl IOJIMKOHICHCAIHIH,
o0Opa3oBaHHe NENTHAHOM CBsA3U. buosornyeckoe 3HaueHHEe aMMHOKHCIOT. CUHTE3 U THIPONIN3
MENTUI0B.

benku kak npupoansle nonumepsl. llepBuuHasi, BTOpUYHAs W TPETHUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX MPEBPALLEHUI: pacTBOPEHHE
0enKOB B BOJIE, IeHATypalusl OEIKOB MpPU HAarpeBaHMH, I[BETHbIE peakIMM Ha OENKH, pellieHue
HKCIEPUMEHTAJIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KAlIUe OPTraHWYECKUEe COCAUHEHMS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoOMoO/IeKy ISIPHBIC COCANHEHHUS.

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH: MOHOMEp, IOJINMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CpPeHsAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOJMMEpU3aIIs U MOJIMKOHICHCAIINS.

[Tonmumepnsie MaTtepuansl. [lmacTMaccsl (ONIUATHIIEH, TOTUIPONUIIEH, MOTUBUHUIXIOPH,
HOJUCTUPOJI, HOTUMETHIMETaKpUIIaT, MOJIUKApOOHATHI, MOJUATUIEHTepedTanaT). Y TiIn3auus u
nepepaboTKa MIacTUKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKME Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HatypaipHbIe (XJIOMOK, IIEPCTh, HIENK), UCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumeps! crienuanbHOrO Ha3HauYeHUs (TeQUIoH, KeBap, MEKTPOIPOBOASIINE TOJIUMEDHI,
OunopasiaraeMbie IOITUMEPHI).



DKCrepUMEHTAIbHBIE METOJIbl M3YUYECHHUS BEIIECTB U MX MPEBpAIICHUI: O3HAKOMIIEHHUE C
oOpa3liaMyd TMPUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyyKOB, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacno3HaBaHUE JIACTMACC U BOJIOKOH.

PacuérHble 3amaun.

Haxoxnenue MonexyasipHOi popMysibl OPraHU4eCKOro COSIMHEHHs IO MAaCCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €ro COCTaB, HAXOXJICHHUE MOJCKYISIPHOU (POPMYIbI OPTaHUYECKOTO
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BelIecTBa (Macce,
00BEMY) MIPOYKTOB pEaKlUU U/WUIN UCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (hOpMYyJIbI
OpPraHMYECKOIr0 BEUIECTBA HA OCHOBE €ro XMMHYECKHX CBOMCTB WM CIIOCOOOB MOJy4YEHUS,
OIpEEeNICHUE JI0JIM BBIXOZA IIPOJIyKTa pEaKLUU OT TEOPETUUYECKH BO3MOMKHOTO.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3€H MPU MU3Y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCS. 4YE€pe3 HCIOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAyYHBIX IMOHATHH, Tak U
MOHSATUM, TPUHATHIX B OT/IEIBHBIX PEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIMW3, CUHTE3, Kiaccu(ukanus, HaOIIOJeHUE, M3MEPEHHE, DKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YpOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHOE€ COCTOSHUE BELIECTBA, (PU3MUYECKHE BEIUYUHBL,
€MHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusmM, sKocuctema, ouocdepa, MeTaboIM3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA M TeTePOTPODHBIA THUI MHUTaHUS, OpoXKeHHe, (HOTOCHUHTE3, NbIXaHUEe, OEJKH,
YIJICBOJIBI, XKUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIUBO.

TexHoNOrHs: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlHOHATBHOTO MUTAHUS, MOIOILIUE CPEJCTRA,
MaTepHaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0OCHOBBI XMMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUH deMeHT. M30tonsl. CTpoeHue 2IeKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. DJHEPreTHUYeCKHe YPOBHU U TOAYPOBHH. ATOMHBIE
opoOutanu. Kinaccudukaims XUMHYECKUX JJIEMEHTOB (s-, p-, d-, f-amemenTs). Pacnpenenenue
AJIEKTPOHOB IO AaTOMHBIM OpOUTAIsIM. OJEKTPOHHbIE KOH(QUIYpallUM AaTOMOB 3JIEMEHTOB
HEpBOr0O—4eTBEPTOTO MEPHOAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUM, 3JIEKTPOHHBIE
KOH(UTypaluyu HOHOB. DIEKTPOOTPULIATETBHOCTb.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XuMmudeckux saeMeHToB [I.M.
MenneneeBa. CBs3p NEpUOAUYECKOTO 3aKkoHAa U Ilepuonnueckod CHCTEMBI XUMHMYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOpPHEN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB
XUMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX HMH IMPOCTHIX M CJIOXKHBIX BEIIECTB MO TpynnaMm Hu
nepuoiaM. 3HaueHue nepuoandeckoro 3akona /.M. Menneneesa.

XuMmHu4ueckasi CBs3b. BUABI XMMHYECKON CBSI3M: KOBAJICHTHAs, MOHHAS, METAJIIMYECKAS.
Mexanu3mMbl 00pa30BaHUsI KOBAJEHTHOM CBSA3U: OOMEHHBIN M JOHOPHO-aKIENTOPHBIA. DHEprus
U JrHA cBsA3U. [lonsspHOCTE, HAaNIpaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOW CBs3U. KpaTHble
cBs3u. BogoponHas cBsi3b. MeXMONEKYISIPHBIE B3aUMOICHCTBUS.
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BajleHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOH CTPYKTYPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COEIMHEHHM 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBinenre O KOMIUIEKCHBIX coeauHeHusix. (CocTaB KOMIUIEKCHOIO  HMOHA:
KOMIUIEKCOOOpa3oBaTenb, JIMTaHAbl. 3HAu€HHWE KOMIUIEKCHBIX coefauHenuil. Ilonartue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUsA. THUIBI KPUCTALNTUYECKUX
pemETOK (CTPYKTYp) ¥ CBOMCTBA BEIIECTB.

[TonsiTue o nucnepcHbIx cuctemax. Mcrtunubie pacTtBopsl. [IpeacraBieHne 0 KOIOMIHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMHM pPACTBOPOB: MaccoBas JOJS BEHIeCTBa B
pacTBope, MOJIsIpHas ~ KOHUEHTpamusi. HacelllleHHble ¥ HEHACHIEHHBIE  PaCTBOPHI,
pacTtBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus v HOMEHKIAaTypa HEOPraHMYECKHUX BEHIECTB. TpHUBHAIbHBIC HA3BAHUSA
OT/IENIbHBIX MPEJCTABUTEICH HEOPTraHUYECKUX BEIIECTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS 3HEPTUU MPU XUMUUYECKHUX
peakiusix. TernoBbie 3QPEeKThl XUMHUUECKUX peakiuii. TepMOXUMUUYECKUEe YpaBHEHUS.

CKOpOCTh XUMHUYECKOW PEAKITNH, € 3aBUCHMOCTh OT Pa3IMuHbIX (akTopoB. ['oMOreHHBIC
U TeTeporeHHbie peakuuu. Karanus u katanmu3aTopsl.

OOpatumble © HeoOpaTHUMbIE peakUMd. XUMHUYecKoe paBHOBecue. KoHcraHTa
XUMUYECKOro paBHOBecHs. (DakTophl, BIMSIOLME HA IOJIOKEHUE XMMHYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JIaBJIeHHE M KOHIEHTPAIlMU BEIIECTB, y4yacTBYIOIUX B peakiuu. [Ipunnun Jle
[TaTense.

OnektponuTtnueckas guccouuanus. CuiabHble U ciabble  eKTpoiuThl. CTeneHb
auccormanuu. Cpena BOJHBIX PacTBOPOB: KUCIIOTHAs, HEWTpasbHas, LIeJouHas. BoaopoaHslii
nokazarens (pH) pactBopa. ['unponus coneil. Peakiiun noHHoro oomexa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb OkucieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. IIponecchl OKHCIEHHS M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJI 2NIeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCIepUMEHTAIbHbIE METO/Abl HM3YYECHHS BEIIECTB U WX TMPEBPAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJOPOJAa B TMPHUCYTCTBUM KaTalnd3aTopa, MOJEIN KPUCTALIUYECKUX PEIIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpeieleHHe Cpelbl PacTBOPOB C MOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH PEaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuyeckasi Xumus.

ITonoxxenue HemertaiuioB B llepuomuueckoil cucreMe XUMHUYECKHX dieMeHTtoB JI.M.
MenneneeBa M OCOOCHHOCTH CTPOCHHsSI HMX aToMoB. (DU3NYECKHME CBOIICTBA HEMETAaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMEpPE KUCIopoia, cepbl, hochopa u yriepoaa).

Bonopoa. Tlonydenne, ¢uznueckue M XMMHUYECKHE CBOMCTBA: PEAKIIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mapuabl. TOTUIMBHBIE 3JIEMEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crnocoObl momydeHus, GU3NYECKue U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOOPOBI. BakHelme KHCIOPOACOEpKAIIME COCIUHEHUS TaJlOreHOB.
JlaGopaTopHbIe W MPOMBINIJICHHBIE CIIOCOOBI MOJTYyYEHHUS TajJoreHoB. [I[puMeHeHne TalloTeHOB U
UX COEIUHEHHMI.
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Kucnopon, o3oH. JlaGopaTopHble W HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
®uznyeckue U XUMHUYECKHE CBONCTBA W IPUMEHEHHME Kuciopoga M 030HAa. OKcuabl U
NEPOKCH/IBI.

Cepa. Haxoxxnenue B mpupoje, CIOCOOBI IMOJNYy4eHHUS, (U3HUECKUEe U XUMHYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Okcua cepoli(IV), oxcun cepri(VI). Cepuucras u cepHas
KACTOTEI U uX coiu. OCOOCHHOCTH CBOMCTB CEepHOM KHCIOTHL. [IpuMmeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxxnenue B mpupojnie, crnocoObl MONy4eHHs, (U3MUYEeCKHe U XHUMHUYECKUE
cBoMcTBa. AMMHaK, HUTpuIbl. OKCHIbl a30Ta. A30THUCTas M a30THAs KHUCIOThI M UX COJIM.
Oco0eHHOCTH CBOMCTB a30THOM KUCHOTHL. [IprMeHeHue a30oTa M €ro coeAMHEHUil. A30THbBIE
ya00peHusl.

®ochop. Haxoxnenne B mpupoje, crnocoObl moiyueHusi, GuU3NYECKue U XHUMHUYECKHE
cBorictBa. Dochuaer u dochun. Oxcuasr Pochopa, ¢ochopHas kucinora u e€ Coiu.
[Tpumenenue pochopa u ero coenuneHunit. PochopHbie yI0O0peHHUS.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XUMHYECKHE CBOWMCTBAa MPOCTHIX BelIeCTB, 0Opa3oBaHHbIX yriepomoMm. Oxcupn yriaepoma(ll),
okcup yriepona(lV), yrompHas kuciota U €€ coiu. AKTUBUPOBAHHBIA YIojib, aJcOpOIUs.
Oymnepensl, rTpadeH, yriaepogHble  HaHOTpYOku. [IpuMeHeHWe MpPOCTBIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COEAUHEHUN.

Kpemuuii. Haxoxnenue B mpupoje, crocoObl MOTy4YeHHs, (U3NUYECKHEe U XUMHYECKHE
cBoiictBa. Okcun kpemuusi(IV), kpeMHUeBas KMCIOTA, CHIIMKATHI. [I[puMeHeHe KPEeMHHUS U €ro
coenuHeHuil. CTEKIO0, ero MoJly4eHne, BUAbI CTEKIIA.

[Tonoxxenne metaisos B [lepuonnueckoil cucreMe XMUMHUYECKUX 3JeMEHTOB. OcoOeHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaioB. O0mue ¢puznyecKkue cBOWCTBAa METAJLIOB.
[TpumeHeHre MeTaIIOB B OBITY U TexHHKE. CIIaBbl METAJLIOB.

DNEKTPOXUMUYECKUNA PpsiJl  HampspDkeHUH MerauioB. OOmme crnocoObl  MOJTYy4EeHHS
METAJIJIOB: TUAPOMETAIUTYPIUs, TUPOMETAIUTYPrus, dieKTpomeTamutyprusi. [lonsartue o koppo3uu
MeTasuoB. CriocoObl 3aIUThl OT KOPPO3UH.

OO6mas xapaktepuctuka MmetamioB [A-rpynmsl [lepuoanueckoil cMCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydenue, Gpusnueckue U XUMHUYECKUE CBOICTBa, MPUMEHEHUE
IPOCTHIX BEIIECTB U UX COETUHEHUI.

O6mas xapaktepuctuka MetamioB IIA-rpynmel [leprogudeckoit CUCTEMBI XUMHYECKHX
DIIEeMEHTOB. MarHuii U KanblMii: TModydeHue, (QU3WYecKue U XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHE IPOCTHIX BEIIECTB U UX coequHEeHUH. KECTKOCTh BOJBI M CIOCOOBI €€ yCTpaHEHHUSI.

ANIOMUHUI: TIONlydyeHue, QU3NYECKue U XMMHUYECKHE CBOMCTBA, NIPUMEHEHHUE MPOCTOro
BEIIECTBA M €ro coeAuHeHuil. AM(oTepHble CBOICTBa OKCHJIA M THUAPOKCHIA ATIOMHUHMSA,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSL.

OO6miass xapakTepucTuka MeTauioB mNoOouHblx mnoarpynn (b-rpynm) Ilepuoguueckoit
CUCTEMbI XUMHYECKUX JIEMEHTOB.

dusnyeckue U XMMUYECKHE CBOMCTBA XpoMa U ero coequHeHn. OKCHUIbl U THAPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatbl U AMXPOMATHI, UX OKHUCIUTEIbHBIE CBOWCTBA.
[TonryueHnue u npuMeHeHNe XpoMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHiia M €ro coeauHeHui. Baxueiimmne
coenunenus mapranna(ll), mapranna(IV), mapranua(VI) u mapranna(VII). [Tepmanranat kanus,
€r0 OKHUCIINTENbHBIE CBONCTBA.
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DuU3NYeCKUe U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeAuHeHnl. OKCUIbl, THAPOKCUIBI U
comu xene3a(ll) u xxenesa(Ill). [lomyuenue u mpuMEHEHHE Keje3a U ero CIUIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coenHeHui. [lonyyenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GU3NYECKUE U XUMUYECKUE CBOICTBA. AM(OTEepHbIE CBOWCTBA OKCHUA
Y THIPOKCH/IA IIMHKA, THAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne [IMHKA U €r0 COeTMHEHUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS BEHIECTB M MX MPEBPAILCHUM: HU3ydEeHUE
0o0pa310B HEMETAJJIOB, TopeHue cepsl, gocdopa, ’xene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKUMU «MeTaiibl M CIUIaBbl», B3aMMOJECHCTBHUE ILIEJIOYHBIX M IIEIOYHO3EMEIbHBIX
METaJVIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAaHHE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBHE LIMHKA U
’Kese3a ¢ pacTBOpaMU KHUCIJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[M Ha HEOPTAHUUECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJICUCTBUE THMAPOKCUIOB aJIOMHHHUS U LIMHKA C
pacTBOpaMM KHUCIOT U WIEJIOYEH, pelIeHNEe SKCIEPUMEHTAIBHBIX 3a/1a4d 10 TemaM «l ajJoreHsn»,
«Cepa u e€ coenuHEHHS», «A30T U Pochop 1 UX COeTUHEHU», «MeTauIbl TIaBHBIX TOATPYII,
«MeTtaibl MOOOYHBIX MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA denoBedecTBa. [loHATHE O HAayYyHBIX
METO/JaX TIO3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMil XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIIIEHHBIE CTIOCOOBI MOTYYEHUs BaXKHEHIIINX
BellecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMbliiiieHHbIe
CIOCOOBI MOJYYSHHsS] METANIOB M CIUIABOB. XUMHYECKOE 3arps3HEHHE OKpPY)KAloIeh cpeibl U
ero nocyiencTus. Poiib XuMuu B 00€CTICUEHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370pOBbe dYesioBeKka. JlekapcTBeHHBIE cpeicTBa. [IpaBuia wucmosib30BaHUS
JIEKApCTBEHHBIX IpenaparoB. Poyib XUMUU B pa3BUTUU MEIULMHBI.

XYMHUS UM OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Ponb xuMuu B o0ecrieueHun
MUIIEBOH OE30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBumiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B TOBCEIHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHAalbl (IIEMEHT, OETOH).

Xumus B CEIBCKOM X03siiicTBe. OpraHnuecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPaCKH, CTEKJIO, KepamMuka. MaTepuaibl
JU1s1 3JIeKTpoHUKH. HanoTexHonoruu.

Pacuérnbie 3anaumn.

Pacuérbl: macchl BemecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMUYECTBY BELIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEaKLMU BEIIECTB, Macchl (00bEMaA, KOIMUECTBA
BEIIECTBa) MPOJYKTOB PEAKIMH, €CITU OJHO W3 BEIIECTB MMEET NpUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTAa pEaKkllMu, €Clid OJHO M3 BEIIECTB JIaHO B BHUJE PacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMM BEIECTBA B PACTBOpPE, JOJM BBIXOJIa TMPOJIYKTAa PEAKIIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexnpegMeTHBIE CBSI3H.

Peanuzaius MeXIpeIMETHBIX CBA3EH MpH U3ydeHUH 0OIIel M HEOpraHMYeCcKOH XHMHUU B
11 xnacce ocyuiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHA,
TaK U MOHATUM, IPUHATHIX B OTAEJIbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO [IUKIIA.
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OO0me ecTeCTBEeHHO-HAyYHbIE TOHATHS: SIBICHHE, HAy4dHBIH (DakT, TUIOTE3a, TEOpHs,
3aKOH, AaHalu3, CHHTE3, KIacCu(UKAUs, TEePUOIUIHOCTh, HAOIIOJEHUE, W3MEpPECHHE,
AKCIIEPUMEHT, MO/ICJIb, MOACIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJIEKTPOH, MPOTOH, HEHTPOH, HOH,
M30TONBI, PaTUOAKTUBHOCTh, MOJIEKYJa, DYHEPreTUYECKHH ypOBEHb, BEIIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, MICaTbHBIN ra3, GU3NYECKUE BETHYMHBI, SUHUIIBI U3MEPCHUS,
CKOPOCTb, SHEPI'Hsi, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTaboJIu3M, MakKpo- H
MHUKPOAJIEMEHTBI, OCJKU, YXUPBI, YIJIEBOJIbI, HYKICHHOBBIE KHCIIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U IMOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHosmorus: XUMHYECKash TPOMBIIINICHHOCTh, METAJUTYPTHUs, CTPOUTEIbHBIE MaTEpHAIIbI,
CEIbCKOXO03SHUCTBEHHOE IIPOM3BOJICTBO, TMHIINEBAas IPOMBIIUICHHOCTh, (hapMaleBTHIeCKas
MIPOMBILIIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOCTBO
KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, FJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.
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I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMLBI 110 XUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTrBercTBUM C CUCTCMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOIIMMUCS POCCUNCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CaMOCTOSITEIbHOCTH M CAaMOOIIPEIEIICHUIO;
HaJIMYMe MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOY4YarOUIMXCS
PYKOBOACTBOBATLCSA IMPUHATHIMU B O6H.[CCTB€ npaBuJIaMd W HOPMaMH IIOBCACHHA, HAJINYHNC
IIPaBOCO3HAHUS, HKOJIOTHYECKON KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH >KU3HEHHbBIE
IUIaHBI.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUS» OTPa¥aroT cHopMHUPOBAHHOCTH
OTIBITA TIO3HABATEILHON M MPAKTHUECKOW JEATEIIEHOCTH 00YUJaIOMMXCSl B TIPOIIECCE peaTn3aiu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuHOCTHBIE PE3ybTaThl OCBOCHUS INpeaMeTa «XUMUS» OTPaxaroT c(hOpMHUPOBAHHOCTh
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKON IEATEILHOCTH 00YUJaIOMIMUXCsl B MPOLIECCE pealln3aluu
00pa30BaTeNbHOM 1€ TENbHOCTH, B TOM UUCIIE B YACTH:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTUTYLIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBONOPSIKY;

MNpeaACTaBJICHHUA O COLNUAJIBHBIX HOpMax MW IIpaBUIaX MCEKINYHOCTHBIX OTHOIIECHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKON EATEILHOCTHU MPU CO3JaHUM Y4EOHBIX MPOEKTOB,
PCIICHHUN y‘Ie6HI>IX M ITO3HABATCJIbHBIX 3a71a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM JesITeIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

OEHHOCTHOI'O OTHOWICHHUA K HCTOPUYCCKOMY MW HAYYHOMY HACICAWIO OTE€YECTBECHHOM
XHAMUH,

yBa)KE€HHUsI K IpOIlecCy TBOpYECTBA B OOJIACTH TEOPHHM U TMPAKTHUYECKOI'O MPUIIOKEHUS
XUMHH, OCO3HaHMs TOTO, YTO JIaHHBIE HAyKH €CThb pEe3yJNbTaT JJIUTEIbHBIX HAOMIOJICHHH,
KPOMOTJIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O TPpyada y‘-IéHBIX " IIPaKTUKOB,

MHTEpeca M TI03HABaTEbHBIX MOTHMBOB B IIOJIYyYEHUH M MOCIEAYIOIIEM aHajIu3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€UeCTBEHHON XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, STHYCCKOT'O IMTOBEACHM,;

CIOCOOHOCTH OIICHUMBATh CHUTyalluHd, CBA3aHHBIC C XHMHUUYCCKHMHU ABJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYACh Ha MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

T'OTOBHOCTH OII€CHUBATh CBOE MOBEACHHUEC W IIOCTYIIKH CBOUX TOBapI/IH_[eI\/'I C HOBI/IHI/Iﬁ
HPABCTBCHHBIX U ITPAaBOBBIX HOPM H C y‘-IéTOM OCO3HaHUuA HOCHC}ICTBI/Iﬁ IMMOCTYIIKOB;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

NOHMMAaHMs LEHHOCTeH 3/10poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBE€TCTBEHHOI'O OTHOIICHUS K CO6CTBCHHOMy (bPISPI‘IeCKOMy H IICUXUYCCKOMY 3J10POBBIO;
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coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMHU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBON JIESATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TIPAaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUA TOCJICACTBUI W HENMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS aAIKOTOJ,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETGHTHOCTH B Y4e€OHO-HCCIICI0BATEIbCKOW JICSITCIIBHOCTH,
00IIECTBEHHO IOJIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITCIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE YyYacTHE€ B PEIICHWU MPAKTUYECKUX 3a/ady COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOET0 Kjiacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCU pa3IudHOro poja, B TOM YHCIIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOASAM TPYJa U pe3ysibTaTaM TPYIOBOH JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMSI,
Oynyiieil mpodeccun U peaiu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIECTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

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

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJIHON U COLIMATBHOM CPEBI;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOJIB30BAHUS JOCTHKEHUM XUMUU JIJIsI PEIICHUs] BOIIPOCOB
PalMOHAIBHOTO MPUPO/IOTIOIB30BAHUS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIUX BpEI OKPYKaIled MPUPOJHON cpene,
YMEHUS MPOTHO3UPOBATh HEOJATONPUSTHBIE SKOJIOTUYECKUE MOCIEACTBUS MPEIANPUHUMAECMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJIOTHYECKOTO MBIILIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMAIIBHON MPAKTHKE, CMTIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOHH;

7) HEeHHOCTH HAYYHOI0 O3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pa3BUTUSI HAyKu U
0OLIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CHeUU(PUKA XUMHUH KakK HayKd, OCO3HaHus €€ ponu B (HOopMUpPOBaAHUHU
paIoOHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3JIJaHUU LIEJOCTHOTO MpeICTaBIeHHs] 00 OKpYyKaroleM
MHUpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIIEHHOCTH B OCOOOW 3HAYMMOCTH XWMHH JJISI COBPEMEHHOW NMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICEHHOCTH M BaXKHOW pPOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHUH TI00ATBHBIX TPOOJIEM YCTONYHMBOTO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKON, THIIEBOM W DKOJOTHYECKOW OE€30MacHOCTH, B pPa3BUTHH MEIUIUHBI,
o0ecreueHnH yCIOBUN YCTCIIHOTO TPYJa U YKOJIOTHIECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOIydaeMbIe 3HAHUS IS
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aHaM3a U OOBSCHEHHS SIBIICHUI OKPYXKAIOIIETO0 MHUpa M MPOHCXOIIIMINX B HEM W3MEHEHHIA,
YMEHHsI 1eJ1aTh 000CHOBAaHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO MCIIOJIh30BATh XMMUYECKHE 3HAHUS IS PEIICHHsI TIpo0iieM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATEIBCKOM IeITebHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpA30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHH C JKU3HECHHBIMHU
MOTPEOHOCTSMH;

UHTEpeca K 0COOCHHOCTSIM Tpy/ia B pa3iInyHbIX chepax mpodeccnoHaIbHOM eI TeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTanpeMeTHbIE Pe3yJIbTaThl OCBOCHHS IMPOTPaMMBI 10 XMMHH Ha YPOBHE CPEIHEr0
o011ero 00pa3oBaHus BKIIOYAIOT:

3HAYNUMBbIC JIA (1)0pMI/IpOBaHI/I$[ MI/IpOB033peHI/I$[ 06y‘-IaIOHlI/IXC$[ MG)KI[I/ICHI/IHJH/IHapHI)IG
(MeXmpeIMeTHbIE) OOIICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U crienn(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUsl, SIBICHHUE, MPOIECC, CUCTEMA, HAYUYHBIH (DAKT, MPHUHIIUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIICIOBaHUE, HAOTIOICHHE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHC);

YHUBEPCAJIbHbBIE yucOHBIC JEACTBUS (To3HaBaTeIbHBIC, KOMMYHHUKATHBHBIE,
peryiasTHBHBIC), oOecneunBaronie (HOpMUPOBaHHE (PYHKIMOHAIBHOM T'PAaMOTHOCTH U
COLMAIBHOM KOMIIETEHIIMH 00y4Yaromuxcs;

CIIOCOOHOCTh ~ OOYyYaloIMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCIUIUTMHAPHEIC,
MHUPOBO33PCHYECCKHE 3HAHHMS W YHHBEpCAJbHbIC Yy4YeOHBIC JEHCTBHSI B IIO3HABATEILHOW U
COILIMAJILHOM MTPAKTHKE.

MertanpeamMeTHble pe3ysbTaThl OTPaXXKalOT OBJIAZEHHE YHUBEPCAIbHBIMU y4E€OHBIMU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IK&TI/IBHBIMI/I nu pCFYJ'IHTI/IBHBIMI/I ﬂeﬁCTBHﬂMH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a3oBble JIOTHYeCKHE TeCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3MpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNeNsaTh LENU JeATeIbHOCTH, 3a/JaBas NapamMeTpbl U KPUTEPUM HUX JOCTUKEHUS,
COOTHOCHUTD PE3YJILTAThI ACATCIBbHOCTHU C TOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUHU HpI/IéMI)I JJOTUYCCKOI'O MBIIIJICHUA: BBIACIATH
XapakTepHble TMPU3HAKKM TOHATHI M yCTaHaBIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIINE TOHSTHS JIsl OOBSICHEHHUS OT/ICNbHBIX (PAKTOB U SBICHUIA;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIIIECCTB U XUMHNYCCKHUX peaKumZ;

YCTaHABJIIMBATb MPHYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE pACCYKIEHUS (MHIYyKTUBHBIC, AEAYKTUBHBIE, IO AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJIFOUYCHU S,

IMPUMCHATE B INPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHWH CHUMBOJIUYCCKHUE (3H3KOBLI€)
MOJIEJIH, IPE00Pa30BhIBATH MOJICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) DJIEMEHTA,
xumMu4deckas (GopMyna, ypaBHEHHE XHUMHUYECKON peakiuu — TpU pEHIeHUd Yy4eOHBIX
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MO3HABATENIbHBIX U MPAKTUYECKUX 333y, IPUMEHSATh Ha3BaHHbIE MOJIECIbHBIEC IMPEICTaBICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3y4aEeMBIX BEIIECTB U XHMHUECKUX PEAKITHIA.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEaKIIHil;

dopMynupoBaTh LEAM M 3aJayd  HCCIEAOBAaHUA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(hOpMyTUPOBAaHHBIE BONPOCH! B Ka4€CTBE MHCTPYMEHTA MO3HAHUSA U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIQ/IETh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M NPOBEIACHUS YYECHHYECKHX
9KCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUS HAOIIOaTh 32 XOJIOM MpOIlecca, CaMOCTOSTEIBHO
INPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh O000OLICHHS ¥ BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOACTaHHOU
pabore;

npuoOpeTaTh ONBIT YYCHHUYECKOM HCCIeI0BaTeIbCKOM M IPOEKTHOM JAesITeNTbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOIOB pEHICHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHMKaX uHGMOpManuud (HAYYHO-TIOMYJSpHAs
JauTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIpaBOuHble Tmocodus, pecypcbl HMHTepHera),
aHAM3UPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMYHBIE METOABI TpPU IOHCKE M OTOOpe
uH(popMaLu, HEOOXO0AUMOM /1715 BBIIIOJIHEHUS YUE€OHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

PHOOPETaTh OMBIT MCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpelncTaBiIeHUss HHPOPMAIH (CXEMBI,
rpaduKH, THarpaMMbl, TaOJIHIIbI, PUCYHKH H JPYTHUE);

UCIIOJIb30BaTh HAy4yHBIM S3BIK B KayecTBE CpeAcTBa Mpu paboTe € XUMHUYECKOU
uH(popMalliell: MNPUMEHSATh MEXIpeaAMeTHbIe ((PU3NYecKue W MaTeMaTHYecKHue) 3HAKU U
CUMBOIIBI, hopMyIbl, aOOpEeBHATYpPHI, HOMEHKIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATTAIHOCTH.

KoMMyHuUKaTHBHBIe YHHBepcalbHble Y4eOHbIe el cCTBHA:

3a1aBaThb BOIIPOCHI 11O CYHICCTBY O6CY)K,Z[8.€MOI>1 TEMBI B XO0AC Auajaora W/ W JAUCKYCCHHU,
BBICKa3bIBaTh UJCH, (1)OpMy.]'II/Ip0BaTI) CBOM IMPCAJIOKCHUA OTHOCUTCIIbHO BBIITOJIHCHU A
HpeﬂHOX(eHHOﬁ 3aJa4u,

BI)ICTyrIaTI) C HpCSCHTaHHeﬁ pGSYJ'H)TaTOB HOSH&B&T@J’ILHOﬁ JCATCIIBHOCTH, HOJ'Iy‘-IeHHBIX
CaAMOCTOSTCIIBHO WJIN COBMECTHO co CBepCTHI/IKaMI/I HpI/I BBIITIOJTHCHUHN XHUMHWYCCKOI'O
OKCIIEPUMEHTa, MPAKTUYEeCKOH paboOThl IO WCCICIOBAHHIO CBOMCTB HW3y4aeMbIX BEIIECTB,
peanu3anuu y9eOHOTO MPOeKTa, U (POPMYITHPOBATH BHIBOIBLI MO pPE3yiIbTaTaM MPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS MMO3UIINI B X0J1€ OOCYXICHHSI 1 OOMEHa MHEHUSIMH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:
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CaMOCTOSITENILHO TJIAaHUPOBATh U OCYIIECTBISITH CBOIO TMO3HABATENIBHYIO JEATEIHHOCTb,
ompezenss e€ NeNu U 3a/ladd, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npejiaraeMblii alITOPUTM JICHCTBHI TIPU BBIIOJHEHUN YYEOHBIX M HMCCIIEOBATEIbCKUX 3a1ad,
BBIOMpAaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ yU4E€TOM MOJYyYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUIX;

OCYLIECTBIISATh CAMOKOHTPOJIb J€ATEIbHOCTH HA OCHOBE CAaMOaHAJIN3a U CAMOOLICHKHU.

HPEAMETHBLIE PE3YJIbTATDBI

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MPOTPaMMbI IO XMMUHU Ha yriiyOJIEHHOM YpOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT creluduueckue JUisi y4eOHOro mpeaMera
«XUMHUS» HaydHble 3HAHUS, YMEHHUS U CIIOCOOBI JEHCTBUN MO OCBOEHHIO, MHTEPIpPETAIUN U
IpeoOpa30BaHUI0 3HAHUM, BUJBI JEATEIBHOCTH 110 MOJYyYEHUIO HOBOT'O 3HAHMS U MIPUMEHEHUIO
3HaHUU B Pa3lMYHBIX YYEOHBIX CHUTYyallUsX, a TAaKKE B PEAJbHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C XuUMHUEH. B mporpamme mo XvMHMM NpEeAMETHBIE PE3yJbTaThl MPEACTABICHBI MO
roJilaM U3y4eHus.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUs OTPaXkKaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O MECTe W 3HAYEHUU OPTraHUYeCKOM XHMHU B
CUCTEME €CTECTBEHHBIX HAYK U €€ PO B 00ECIIEUeHUN YCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA B
peuieHur MmpooJieM IKOJIOTHYECKOM, YHEPreTUYECKOM M TMHUIIEBON 0€3011aCHOCTH, B Pa3BUTHU
MEIMIIMHBI, CO3JaHHUM HOBBIX MaTEpHAaliOB, HOBBIX HCTOYHHUKOB JHEPrHH, B OOECIeUCHUU
palMoOHAIBHOTO MPUPOIONONB30BaHMs, B (POPMUPOBAHUN MHUPOBO33PEHUS M OOIIEH KyIbTYphI
YeJIOBEKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MIPUPOJHOM CpelIE;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIIOJIATAIOIINE
HOHATHSL — XMMHYECKUIl DIIEMEHT, aToM, AP0 M DIIEKTPOHHAs 000j0odYka aroma, s-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKIAEHHOE COCTOSHMS aTOMa, TMOpUIM3alus aTOMHBIX
opOuTanel, HWOH, MOJIEKYNa, BaJEHTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHCIIEHUS,
XUMHUYECKasl CBfA3b, MOJb, MOJIApHAas Macca, MOJSpPHBIM 00BEM, YIJIEPOAHBIN CKeJerT,
(GyHKLIMOHATbHAS TPYINa, paauKkan, CTPYKTypHble (opMysbl (pa3BEpHYTbIE, COKpalllEHHbIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTYpHas M NPOCTPAHCTBEHHas (reoMeTpuyecKkas, ONTHYecKas),
MU30MEpbI, TOMOJIOTHYECKHN DS, TOMOJOTH, YIJIEBOAOPOABI, KHUCIOPOA- M a30TCOJEpKAllHe
OpraHUYEeCKHE COCIAMHEHUS, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISPHBIE
COEIMHEHUS; TEOpUH, 3aKoHbI (nepuoanueckuil 3akoH . M. MenneneeBa, Teopusi CTpOCHUS
oprannyeckux BemecTtB A. M. byrnepoBa, 3akOH COXpaHEHUsT MAacChl BEIECTB, 3aKOH
COXpaHEHMs] W TMPEBpalleHHs] DSHEPTUHM NPU XUMHYECKUX pEaKIusiX), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMWHM, MUPOBO33PEHUECKHE 3HAHUA, JIEKAIIUE B OCHOBE IOHMMAaHUS
IPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHUX SBIECHUW; IIPEACTABICHUA O MEXaHU3Max
XUMUYECKHUX PEAKIHMM, TEPMOJANHAMUYECKNX U KUHETUYECKUX 3aKOHOMEPHOCTSIX UX IIPOTEKAHMUS,
0 B3aUMHOM BIIMSIHUM aTOMOB U TPYIIII aTOMOB B MOJEKYyJax (MHIYKTHUBHBIA U ME30MEpPHBII
apdextsl, opuentantsl I u Il pona); ¢dakromormueckue cBeleHHs O CBOMCTBAax, COCTaBe,
MOJYyYeHUH W O€30MacCHOM HCIOJIb30BaHMM BAXKHEHMIIMX OpPraHMYECKHX BELIECTB B OBITY U
MPAKTUYECKONW  JIeATENbHOCTH 4YeJIOBeKa, OOIIMX HayYHbIX MPUHLOUINAX XHMHYECKOTO
MIPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJIa, epepadoTKu HedTH);
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Cc(OPMHPOBAHHOCTb YMEHUI: BBISBIATh XapaKTEpHbIE IPU3HAKY MMOHATUH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHITHS IIPH ONIMCAHUM COCTaBa, CTPOEHUS U
CBOMCTB OPraHUYECKUX COCAUHECHUM;

c(OPMHUPOBAHHOCTb YMEHHIA:

MCII0JIb30BaTh XMMHYECKY0 CUMBOJIMKY JUIsl COCTABJICHHS MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (JOPMYII OPTaHUYECKUX BEILIECTB;

COCTaBIATh ypPaBHEHUS XMMMUYECKHX pEaKUMd U  pacKpelBaTb HUX  CYIIHOCTb!
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUN  IOCPEACTBOM  COCTABIICHUS  JJIEKTPOHHOIO
OanmaHca ITMX peakuuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBJIECHUS HX IOJHBIX U
COKpAIlCHHBIX HOHHBIX YPAaBHECHMIA;

M3rOTaBIMBAaTh MOJEIM MOJEKYJ] OpraHMYECKHUX BEIIECTB Ul WJUIIOCTpAluu HX
XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTb YMEHUH: YCTAHABIMBATh IPUHAAJIEC)KHOCTh U3YUYEHHBIX OPIraHUYECKUX
BEIIIECTB 0 MX COCTaBY M CTPOSHHIO K ONPEAeIEHHOMY KIIAcCy/TpyIIe COSMHEHUH, 1aBaTh UM
Ha3BaHUs 1o cucremarnyeckol HomeHknatype (IUPAC) u npuBoauTh TpUBHAJIbHbBIE HAa3BaHUS
JUI OTJICJIbHBIX IPEeACTaBUTENCH OpraHMuecKUX BEIIeCTB (3TUIIEH, alleTUIIEH, TOIYOJ, [NINLEPHUH,
STHJIEHIJIMKOb, (heHO, hopManbaeru, aueTaabIeru, aleToH, MypaBbuHas KUCI0Ta, YKCYyCHast
KHUCJIOTA, CTEApUHOBAs, OJIEMHOBAas, NAJIbMUTHHOBAs KHUCJIOTHI, IJIMLKH, aJlaHWH, MaJlbTo3a,
$pyKTO3a, aHWIIUH, IUBUHUJI, U30IIPEH, XJIOPOIIPEH, CTUPOJI U IPYTHE);

c(OPMHUPOBAHHOCTh YMEHHS ONPEAENATh BUJA XUMHUECKOW CBSI3M B OPraHUYECKHX
COEMHEHUX (KOBAJICHTHAs U HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAsS CBA3b);

c(OpMUPOBAHHOCTh YMEHMSI INPUMEHSATH IMOJOKEHUS TEOPUU CTPOEHUS OPraHU4YEeCKHX
BemectB A. M. ByrtiepoBa yist 0ObsSCHEHUST 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepHU30BaThb COCTaB, CTpOeHHUE, (GU3NYECKUe U
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEJCTABUTENEH pPa3InYHbIX KJIACCOB OPIaHUYECKUX BEILECTB!
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, AJIKa/JIME€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, AlbJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U TIOJMCAXapUa0B),
WUTIOCTPUPOBATh T'€HETUYECKYIO CBA3b MEXKAY HUMHU YPaBHEHMSIMH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX POPMYII;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPXKIAaTh Ha KOHKPETHBIX MpUMeEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT KPaTHOCTH M THIIA
KOBAJIEHTHOM CBSI3U (G- U T-CBSA3M), B3aMMHOI'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKTepPU30BaTb HCTOUYHUKHU YIJIEBOJOPOJHOTO ChIpbhs
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI €ro MepepaboTKM W MPAKTUYECKOE NPUMEHEHUE
IPOAYKTOB NEpepadOTKH;

c(OpMUPOBAHHOCTh BJAJIEHUS CHCTEMOM 3HAHUH O ECTECTBEHHO-HAYYHBIX METOJax
MO3HAHUS — HAONIOJIEHUH, W3MEPEHUH, MOJIEIMPOBAHUM, OJKCIEpPUMEHTE (peaJlbHOM U
MBICIIEHHOM) ¥ YMEHHUSI IPUMEHSATh 3TH 3HAHUS;

c(OPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAllMM  MBICIUTEIbHOMN
NEeSTeNIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLIeHHE, CHUCTEMAaTH3alUI0, BBISIBICHUE
MPUYNHHO-CJIEICTBEHHBIX CBSA3€H — /711 U3y4EHUS CBOMCTB BEILIECTB M XUMUYECKUX PEaKIil;

c(OPMHPOBAHHOCTh YMEHUH: BBIABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MOHATHAMU U
NpPEJCTAaBICHUAMU JIPYTUX €CTeCTBEHHO-HAY4HbIX IpeAMETOB i Oojiee OCO3HAHHOTO
MOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €IMHCTBA MUPA, UCIOJIb30BaTh CHUCTEMHbIE 3HAHUS IO
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OpraHUYECKON XUMHUU AJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SBJICHHUM, HMEIOLINX €CTECTBEHHO-
Hay4HYIO [PUPOJLY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOAUTH PACUYETHI IO XUMUYECKMM (opmyram u
YPaBHEHUSAM XHMUYECKUX DPEAKIHMM C MCHOJb30BaHUEM (DU3MUECKHX BEIUYHMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (OPMYIIBI BEIIECTBA MO M3BECTHBHIM MAaCCOBBIM JIOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOJYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHIl: MPOTHO3UPOBAThH, aHATU3UPOBATH M OIICHUBATH C MO3ULIUN
9KOJIOTHYECKON Oe30MacHOCTH IMOCJIEACTBUS OBITOBOM U IMPOMU3BOJCTBEHHOM AESITENHLHOCTU
YeNIOBEKa, CBSI3aHHOW C MepepaOdOTKON BEIIECTB, HCIIOJB30BATh IOJYYCHHBIC 3HAHUS IS
MPHUHSITHS TPAMOTHBIX PENICHUN TPOOJIEM B CUTYAIUSAX, CBI3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUN
9KCIIEPUMEHT (ITOJIy4eHUE U U3yUYEHUE CBOMCTB OPraHUYECKUX BEIIECTB, KAUECTBEHHBIE PEaKIuu
YIJIEBOAOPOAOB PAa3IMYHbIX KJIACCOB M  KHUCIOPOJCOJAEPKAIMX OpPraHUYEeCKUX BELIECTB,
pelleHne OHKCIEPUMEHTAJIbHBIX 3a7ad II0 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOnrofeHreM TMpaBuwil  0E30MacHOr0  OOpalleHusT C  BellecTBAMU M JaOOPaTOPHBIM
o0opyznoBanueM, (QOpMyIUpPOBaTh IENb HWCCIEIOBaHMS, MPEACTABIATh B pasludyHON ¢dopme
Pe3yJIbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHUI:

coONroaaTh MpaBUiia AKOJIOTUYECKU II€IeCO00Pa3HOro MOBENEHUs B OBITY M TPYAOBOMU
JEATEIbHOCTH B LEJSAX COXPAaHEHUs CBOETO 3J0POBbs, OKPYXKAIOIIEH MNPUPOIHON Cpelabl U
JIOCTHXKEHUS €€ yCTOMYMBOIO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOrO AEMCTBMSI HA JKUBBIE OPraHU3Mbl ONpPENEIEHHBIX
OpPraHMYECKUX BEILECTB, TOHUMAs cMbIci nokazatens [IIK;

AHAIM3UPOBATh  IEI€COO0Pa3HOCTh  NPUMEHEHHsS  OpPraHMYeCKHUX  BEIIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0JIb32;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-HAy4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHGopMmaruu, WHTEepHET W Jpyrue), KPUTHUECKH aHAIU3HPOBATH XUMHUYECKYIO
uH(popMalLlnIo, repepadaTbiBaTh €€ U HCIO0JIb30BATh B COOTBETCTBUU C IOCTABJIEHHON yueOHOM
3a/1a4uen.

11 KJIACC

[IpenMeTHbie pe3ynbTaThl OCBOGHHsSI Kypca «OOmas W HeopraHudeckas XUMHs)
OTpaXkaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHUN: O MAaTEPUAIbHOM €AMHCTBE MHPA, 3aKOHOMEPHOCTSIX
U T03HABAE€MOCTH SIBJICHUH MPHUPOJbI, O MECTE€ U 3HAUEHUM XUMHH B CHUCTEME €CTECTBEHHBIX
HayK U e€ poJil B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHUS, B PELICHUHU MPOOJIEM IKOJOTHYECKOMH,
HHEPreTHYecKO U THIIEeBOM O€30MacHOCTH, B pPa3BUTUM MEIUIMHBI, CO3/IaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPrud, B  OOECHEYEHMH  paAlMOHAJIBHOTO
MPUPOIOTIONB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYPhI YeJIOBEKa, a TAKKE
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 310POBBIO M IPUPOTHON CpeIe;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKYAET: OCHOBOIOJATAFOIINE
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, H30TOIbI, AJIEKTPOHHAs 000JI04YKa aToMa, S-,
p-, d-aroMHBIE OpOHMTaNHM, OCHOBHOE M BO30OYXKIEHHOE COCTOSHHS aroma, TUOpHIH3alus
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJda, BaJeHTHOCThb, JJIEKTPOOTPHUIIATEIHHOCTh, CTEIEHBb
OKHUCJICHHS, XHUMHUYecKas CBs3b (KOBaJECHTHAas, HWOHHAs, MeTaJInyecKas, BOJOpOJHAs),
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KPUCTAJZIMYECKAs PEINETKA, XUMHUYECKas PEAKLUsS, PacTBOP, DJIEKTPOJUTHI, HEDJIEKTPOJIUTHI,
JJIEKTPOJIUTUYECKAs  AUCCOLMALMSA, CTENEeHb AUCCOLMALIMM, BOJOPOAHBIA  IIOKAa3aTellb,
OKHCITUTEIh, BOCCTAHOBUTEIIb, TEIUIOBOH 3(PPEKT XMMUYECKON pEaKIuH, CKOPOCTh XUMHUYECKOU
peakuMy, XHMHUYECKOE pPABHOBECHE; TEOPUM U 3aKOHBl (TEOpHUs IJIEKTPOJUTHUYECKOU
Jucconuanuy, nepuoaudeckuii 3akon [[.M. MenzneneeBa, 3aKOH COXpaHEHHUSI MacChl BEILECTB,
3aKOH COXPAaHEHUS U NPEBPALCHUS HYHEPIUM IIPU XUMHUYECKUX PEaAKLUAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN SI3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIUME B OCHOBE IIOHUMAaHWS NPUYMHHOCTH M CUCTEMHOCTH
XUMHUYECKHUX SIBJICHUI; COBPEMCHHBIC IPEIACTABICHHUA O CTPOCHMH BEIECTBA HA aTOMHOM,
WOHHO-MOJIEKYJISIPHOM M HAJMOJICKYJISIDHOM YPOBHSAX; IPEIACTaBICHUS O MeEXaHU3Max
XUMUYECKHUX PEAKLMM, TEPMOAMHAMUYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTSIX UX MIPOTEKaHUs,
0 XMMHMUYECKOM PAaBHOBECHM, PACTBOPAX U AUCIEPCHBIX cHUCTeMax; (PaKTOJOIrMUECKUE CBEICHUS O
CBOWCTBaX, COCTaBe, MOJyYEHUH U 0€30M1acCHOM HCIOJIb30BAHUU BAXKHEMIIMX HEOPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKON JAEATEIILHOCTH YENOBEKAa, OOLIMX HAYYHBIX HPUHIUIAX
XUMHYECKOIO TPOU3BOJICTBA;

c(OPMHPOBAHHOCTb YMEHUM: BBISIBIIATh XapaKTepHbIE IPU3HAKU MTOHATUH, YCTaHABINBATh
UX B3aHMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IIPH ONHCAHUU HEOPraHMYECKUX
BEILECTB U UX IIPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY ISl COCTaBICHUS
dopMyn1 BelIeCTB M ypaBHEHMH XHUMHUYECKHUX pPEaKLUH, CHUCTEMAaTHUYECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUs OT/EIbHBIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEJEISITh BAJIGHTHOCTh U CTENIEHb OKUCIIEHUS XUMHUYECKUX
AJIEMEHTOB B COEAMHEHMSIX, BHJI XUMHUYECKOW CBSI3U (KOBaJIEHTHAasl, MOHHAsA, METa/lInyecKas,
BOJIOPOJIHAS ), TUIT KPUCTAINIMYECKOM PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHPOBAHHOCTE YMEHHUS OOBSCHATh 3aBUCUMOCTh CBOWMCTB BELIECTB OT BHJA
XUMHUYECKON CBS3M U TUNA KPUCTAUIMYECKOW pEIIETKU, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIM
MeXaHHU3Mbl 00pa30BaHUs KOBAJIECHTHOU CBSI3H;

c(OPMHPOBAHHOCTh YMEHHH: KJIACCU(PULMPOBATh: HEOPraHMYECKHE BEIIeCTBAa MO HX
COCTaBy, XMMHUYECKHE PEaKIMM 0 Pa3IUYHBIM IMpH3HAKaM (YMCIY U COCTaBY pearupyromx
BEIIECTB, TEIUIOBOMY J3(PQEKTy peaklud, H3MEHEHHUIO CTENEeHEHl OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aropa U JIpYrHe); CaMOCTOSTENbHO BbIOMpATh OCHOBAaHUS U
KPUTEPHHU IS KJIacCU(UKALIMHN N3Y9aeMbIX BELIECTB U XUMUUECKUX PEAKIINM;

c(OPMHPOBAHHOCTh YMEHHUSI pacKpblBaTh CMBICH THepuoguueckoro 3akonHa JI. MW.
MengeneeBa U JIEMOHCTPUPOBATH €ro0  CHCTEMAaTU3UPYIOLIYIO, OOBSCHUTEIBbHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHMI: XapaKTepPHU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB U MOHOB
XUMHUYECKUX DJJIEMEHTOB IEepBOro—4erBéproro mnepuonos llepuonmueckonn cucremsr .M.
MeHnneneeBa, UCOAB3Ysl MOHATHSA «IHEPreTUYECKHE YPOBHHY, «IHEPrETHUECKHE IOYPOBHN,
«s-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE U BO30YXIEHHOE JHEPIeTHUSCKHE COCTOSHHS
aToMay; OOBSCHATh 3aKOHOMEPHOCTHM M3MEHEHHUS CBOHCTB XMMHUYECKHX 3JEMEHTOB U HX
COeIMHEHUH 10 neprojam u rpymnmnaM [lepuoanueckoit cucremsl JI. 1. Menneneesa, BaJleHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUSI X 3JIEKTPOHHBIX 000JI0UEK;

c(OpMUPOBAHHOCTh YMEHHM: XapaKTepu30oBaTh (ONHUCHIBaTh) OOLIME XHUMHUYECKHE
CBOMCTBA BELIECTB Pa3JIMYHBIX KJIACCOB, IMOATBEPXKAATH CYLIECTBOBAHUE I'€HETUYECKOM CBA3U
MEXy HEOPIraHUYECKUMU BEIECTBAMHU C ITIOMOILBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX
peaKkmii;
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c(OpMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CYLIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABIICHHSI DJICKTPOHHOTO OajlaHCa 3THX pEaKIHii; peakluil HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPAlIEHHBIX HOHHBIX YpaBHEHW; peakuuil
TUAPOIIN3A; peakIuil KOMILIEKCOOoOpa3oBaHMs (HAa MpUMEpE THIPOKCOKOMILJIEKCOB IIMHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHMHUYECKHX
peakuuii ¢ y4€TOM HX OHHEPreTHMYECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUsS CKOpPOCTU
XUMHUYECKON pEeaKkiMu B 3aBUCMMOCTH OT Pa3IUYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIleHUs
XUMHUYECKOT'0 PABHOBECHUS 0] BIUSHUEM BHEIIHUX Bo3aelicTBui (mpuniun Jle HlaTtense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh XUMUUYECKUE PEAKIUH, JICKAIIUE B OCHOBE
NPOMBIIIICHHOTO TOJYyYeHUS CEPHOM KHCIOThl, aMMHaKa, oOOIIMe HaydHble IMPHHIIUIIBI
XUMHYECKHX MPOU3BOJCTB; II€JIeCOO0Pa3HOCTh NPHUMEHEHHUSI HEOPraHWYECKUX BEIIEeCTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILICHUSI PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO MO3HAHUS SIBJICHUN
IPUPO/IbI — HAOJIIOIEHUE, U3MEPEHUE, MOJEIIUPOBAHNE, FIKCIIEPUMEHT (peaibHbI U MBICJICHHBIN),
UCIIOJIB3YEMBIX B  €CTECTBEHHBIX HAyKaX, YMEHUs [PUMEHATb H3TH 3HAHUA IIpU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEIIECTB U JUIsI OOBSCHEHUS XUMHUYECKHX SBJICHUIA,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH 1€ATEIbHOCTH YEJI0BEKA U B IOBCEAHEBHOMN KU3HU;

c(OpMUPOBAHHOCTh YMEHHUS BBISABIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
MPEJCTAaBICHUSIMH JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB st 0Oojiee OCO3HAHHOTO
MIOHUMaHUS MaTepUaIbHOI0 €IMHCTBA MUDPA;

c(OpMHUPOBAHHOCTh YMEHHUS IPOBOJUTH PACUETHI: C UCIIOJIB30BAHUEM MIOHATUN «MaccoBast
JIOJIs1 BELIECTBA B PACTBOPE» M «MOJIIPHAsi KOHIICHTPALIMs»; MACChl BEIECTBAa WM 00bEMa Taza
M0 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WU 00BEMY OJHOTO M3 YUACTBYIOIIUX B PEAKIHH
BEIIECTB; TEIUIOBOTO 3(pdekTa peaklnu; 3Ha4eHUs BOJOPOIHOIO MOKa3aTels paCTBOPOB KUCIOT
W IIeJIoYel C M3BECTHOM CTENEHBIO JMCCOLMAIMM; MAacChl (00bEMa, KOJIMYECTBA BEIIECTBA)
NPOJYKTa peaKkliy, €CIM OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BHJIE PACTBOPA C OMPEICIIEHHOM
MaccoBOW Jl0Jiell pacTBOPEHHOIO BEIIECTBA WM JaHO B W30BITKE (MMEET NMPHUMECH); AOJU
BBIX0/JIa MMPOYKTA PeaKLUU; 00bEMHBIX OTHOIIEHUI ra3oB;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (IIPOBEJIEHUE peaKuii HOHHOTO OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIECTB C IOMOIIBI HHINKATOPOB,
U3y4eHHE BIHUSHMS pa3InYHbIX (PAKTOPOB HA CKOPOCTh XHMHYECKOM peakiuu, pelieHue
AKCIEPUMEHTAIbHBIX 3a/a4 1o TeMaMm «Mertamib» U «HemeTamisl») ¢ coOmoieHneM MpaBUil
Oe3omacHOro odOparieHus C BellecTBaMH U JabOpaTOpHBIM 000pYyAOBaHHEM, (POPMYIHPOBATH
[eNb HCCIENOBAaHUS, TMPEACTaBIATh B pa3iuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTD;

c(hOopMUPOBAHHOCTh YMEHHMIA: COOIOAThH MpaBUiIa TOJb30BAHUS XUMUYECKON TTOCYI0N 1
nabopaTOpHBIM 000pyIOBaHHEM, OOpaIIeHUsI ¢ BEIIECTBAMU B COOTBETCTBHUU C WHCTPYKIHSMU
[0 BBINOJHEHUIO JA0OPAaTOPHBIX XHMHMYECKHX OIBITOB, HKOJOTHMUECKH IIe1eco00pa3HOro
NOBEJCHU B OBITY M TPYIAOBOM JEATETBHOCTH B LENAX COXPAaHEHUS CBOEro 370pOBbS,
OKpYKalollel TPUPOJAHON CpeAabl M JOCTHUKEHUS €€ YCTOMYMBOIO pPa3BUTHA, OCO3HABATh
OMACHOCTh TOKCHYECKOTO AEMCTBMSI HA >KUBbIE OPraHU3Mbl OMNPEIENIEHHBIX HEOPraHHMYECKUX
BELIECTB, TOHUMast cMbIci nokazarens [1JIK;

c(OPMHPOBAHHOCTh YMEHMI: OCYLIECTBIATH IeJICHANpPaBIEHHBI IMMOMCK XMMHUYECKOH
uH(pOpMallMK B pa3IMUHBIX MCTOYHUKAX (HayyHas U y4yeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
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MaccoBoil umH(popmanuu, MHTEepHET M Apyrue), KpUTHYECKH AaHAIN3UPOBATH XUMHUYECKYIO
uH(opMalrio, epepadaTbiBaTh €€ U UCIOJIb30BATh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3a1a4ei.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosanyecTBo yacoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMpoOrpamMmbl Bcero Konrponsneie | Ipakruieckue o0pa3oBaTejIbHbIE
padoThI padoThI pecypeb
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOH XUMUH
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYECKHX COeAMHEHUN A. M. 8
byrneposa
Hroro o pasneny 8
Pa3nes 2. YrieBogopoabl
21 [IpenensHbIE YTIIEBOIOPOIBI — ATKAHBI, 5
IIUKIIOATKAHbI
99 HenpenenbHble yriaeBogOpOIbl: aKEHBI, 14 1
QJIKaTUCHBI, AJIKIHBI
2.3 ApomaTH4ecKue yriaeBoa0po/Ibl (apeHbl) 8
24 [TpupoHbIE HCTOYHHUKH YTIEBOAOPOAOB M UX 4
nepepaboTka
2.5 ["asioreHnpon3BOAHBIE YTIEBOAOPOIOB 4 1
Hroro no paszneny 35
Pasnen 3. Kuciaopoacoaep:xanue oprannyeckue coeinHeHust
3.1 Crnuptsl. DeHon 11 1
KapOoHUIIbHBIE COETMHEHUS: AbJICTUABI 1
3.2 keToHbl. KapOoHoBbIe KUCITOTHI. CIIOKHBIC 21 1
s¢upsl. XKupsl
3.3 VraeBoanl 9 1
Wroro no pazmeny 41

Pasznea 4. A3orconepxaiye opranHndecKue coe{uHeHust
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4.1 AmuHbl. AMUHOKHCIIOTHI. benku 12
Wroro no pazneny 12
Paspnen S. BeicOKOMOJIEKY/ISIpHBIE COCAUHEHHUS

5.1 | BBICOKOMOJIEKYIIIDHBIE COCIMHEHUS 6
Wtoro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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11 KJIACC

KoJsmyecTBO yacoB DJIeKTPOHHbIE
No /m HanMeHoBaHMe pa3jeioB U TeM (uudpossbie)
) NPOrpamMMbl Bcero Koﬁﬂ TPOILHbIE H%aKTquCK“e o0pa3oBaTte/ibHbIE
padoThbI padoTbI
pecypcsl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 9
anemenToB . 1. Menaeneera
19 Crtpoenue BemiectBa. MHOroobpasue 11 1
BEILIECTB
1.3 XUMHUYECKUE PEAKIINU 19 1 3
Hroro o pasneny 39
Pa3nen 2. Heoprannuyeckasi xumus
2.1 Hewmeramisl 31 1 3
2.2 Mertasibl 23 1 2
Wroro no pazneny 54
Pasnen 3. Xumus v :Ku3Hb
31 MeTo/bI TO3HAHUS B XUMUHM. XUMUS U 9
' KU3Hb
Wroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
undgposbie

o0pa3oBaTe/ibHbIE

pecypchl

[IpenMer 1 3HaYEHHE OPraHUYECKON
XHUMUH, TIPEJICTABIICHHE O MHOTO00Opa3uu
OPraHUYECKUX COCTMHEHUN

DJEKTPOHHOE CTPOCHHE aToMa yriiepoaa
(ocHOBHOE U BO30YXIEHHOE COCTOSHUSA).
BasieHTHBIC BO3MOXXHOCTH aTOMa yIiepoa

XI/IMI/I‘-IGCKaSI CBA3b B OpI‘aHI/I‘ICCKI/IX
COeTMHCHUAX. MexaHn3Mbl 00pa30BaHUS
KOBAJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUs1 OpraHMUECKUX
coenquHeHuil A. M. Byrieposa

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ (deKTHl B MOJIEKYJIaX OPraHUYECKUX
COCJIMHEHU I

[IpencraBienue o kaaccupukanuu u
cucremaruyeckas HomeHnkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

Knaccugukanus peakiuii B opraHn4eckoi
XUMHAN

CucreMmarusanys 1 0000IeHNe 3HAHUHN 110
TEME

AJKaHBI: TOMOJIOTHYECKHH psifl, 001as
dbopMyna, HOMEHKIIATypa 1 U30MepHs,
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AIIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJI

10

dusnyeckue 1 XUMUYECKHAE CBOMCTBA
AJIKaHOB

11

Haxoxxnenue ankaHoB B IpUpOJIE.
CrniocoOblI Moy4eHus U NpUMEHEHHe
AJIKAaHOB

12

[{uknmoankanel: obmas Gopmyoia,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMHYECKHX CBOKCTB, CIOCOOBI
NOJTYYCHHS U IPUMEHECHHUE

13

Pemenne pacu€tHbix 3a1a4 Ha
OTpeieJICHUEe MOJIEKYIISIPHOIM (hOPMYITBI
OPraHMYEeCKOro BEIIECTBA [0 MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOIAIINX B €T0
cocraB. CucreMaru3alns U 0000IIeHHE
3HAHUH 110 TEME

14

AJKEHBI: TOMOJIOTHYECKHH psif, oO1as
bopmynna, HOMEHKIATypa, NEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CrtpyKTypHas U LUC-TPaHC-U30MEpUs
AJIKEHOB

15

®u3nyecKue 1 XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHUKOBa

16

CriocoObI nostyueHus 1 IpUMEHEHNE
QJIKEHOB

17

[TpaxTiueckas padota Ne 1 o reme
"ITorydyeHune 3TUIIEHA U N3YYEHUE €TI0
CBOMCTB"

18

Pemienue pacy€THbIX 3a1a4 Ha
OTIpeieIeHUE MOJIEKYIJIIPHON (hOPMYJIBI
OpPraHWYECKOTO BEIIEeCTBA
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19

AJKaueHbl: CONPsHKEHHBIE,
W30JIMPOBaHHBIC, KYMYJIHPOBAaHHbIC.
Oco0eHHOCTH IEKTPOHHOT'O CTPOEHUS

20

XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JUEHOB

21

CniocoOblI MoTy4eHus U IpUMEHEHUe
AJIKaINEHOB

22

AJIKMHBI: TOMOJIOTUYECKHM psJl, oO1as
dbopMyIna, HOMEHKIIATypa, SJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL,
dbuznyeckue cBoiicTBa

23

XHUMHUYEeCKHEe CBOMCTBA aJIKHHOB

24

KauecTBeHHbIC pC€aKIuu Ha TpoﬁHon CBA3b

25

CriocoOsbl MOJIYYCHHUA U IPUMCHCHUC
AJIKUHOB

26

Pemenue 3agau: pacdy€Thl MO0 ypaBHEHUIO
XUMUYECKON peaKuu

27

CI/ICTCMaTI/BaHI/IH n O606H.[€HI/IG 3HAHUM 110
TEME

28

ApEHBI: TOMOJIOTHYECKUH PsiJ, 00mIast
dopmyna, HOMEHKIaTypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT
OeH30I1a U TONIyou1a, UX (PU3NYECKHe
CBOMCTBA

29

XHWMHUYECKUE CBOMCTBA APEHOB: PEAKIIUU
3aMEICHNS

30

XUMHUYECKUE CBONCTBA apEHOB: PEaKIHH
NIPUCOETUHEHNUS, OKUCIIEHHE TOMOJIOTOB
OeH3oJa

31

Oco0EHHOCTH XUMUYECKUX CBOMCTB
CTHpOJIA

31




32

Pemenne pacy€THbIX 3a1a4 HA
OIpeieIeHue MOJIEKYJIIPHON (POPMYJIBI
OPraHMYECKOI0 BELIECTBA

33

CriocoObI nostyueHus 1 IPUMEHEHNE
apeHOB

34

I'eneTnueckas cBA3b MCXKAY pa3/INdYHbIMHA
KJlacCaMM yIrjI€BOJOPOJ0B

35

Pacué€tpl 0 ypaBHEHUSAM XUMUYECKUX
peaknuii. CuctemaTusanus 1 00001IeHre
3HAHUH 110 TEME

36

[Tpupoanstii ra3. [lonytHsle HEDTAHBIC
raspl

37

KaMmeHHBI# yTroJib ¥ POYKTHI €ro
nepepadoTKu

38

Hed1p 1 ciocoOw1 €€ mepepadoTKu.
[TpuMeHeHHe TPOIYKTOB epepaboTKU
HeTH

39

I'eneTmueckas CBA3b MCXKAY pa3JIndHbIMUA
KJlaCCaMH yIJICBOJOPOJ0B

40

["asioreHonpon3BOIHBIE YTIIEBOIOPOIOB:
AIIEKTPOHHOE CTPOCHHE; peaKuu
3aMEeNIeHHs TAJIOTeHa

41

JlelicTBue meno4el Ha
rajoreHnpoun3BoiHbIe. B3anmoaeiicTere
JIUTAJIOT€HAJIIKAHOB C MarHUEM M [IUHKOM

42

CucremaTtuzanus ¥ 0000IIeHUE 3HAHUH 110
pazzaeny "YrieBogopoasl"

43

KonTponbhas pabota no teme
"Vranesonopoas!"

44

HpeI[GJIBHBIG OAHOATOMHBIC CIIMPTHI:
TOMOJIOTHUYECKHH psaJl, oOmas hopmyra,
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CTPOEHME MOJIEKYJI, U30MEpHs,
HOMEHKJIaTypa, KJaccuuKanus,
¢du3nueckne CBOMCTBA

XUMHUYECKUE CBOMCTBA MPEAEIbHbBIX

45
OJIHOATOMHBIX CIIUPTOB

16 CniocoOblI MoTy4eHus U IpUMEHEHUe
OJTHOATOMHBIX CIIUPTOB
[Ipocteie 3¢upbl: HOMEHKIATYpa U

47 HU30MEepHs, 0COOEHHOCTH (PU3HYECKUX U
XAMHYECKHX CBOMCTB
MHOroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb 1

48 TJIMIEPHH, UX QU3HYECKUE M XUMHYCCKUE
CBOMCTBA

49 CriocoObI mosTydeHus 1 IpUMEHEHNE
MHOTOaTOMHBIX CIIHPTOB

50 @DeHoJI: CTPOEHUE MOJIEKYIIbI, (PU3NYECKHe
cBoMcTBa. TOKCHYHOCTH (heHOIIa

51 XuMudeckue cBoMcTBa (heHoma

50 CrniocoObl 1osty4eHus U NpUMeHEeHue
denona
[Tpaktuyeckas padora Ne 2. Pemenue

53 AKCIEPUMEHTAIBHBIX 3314 110 TeMe
"Crupthl U peHOIBI"

54 Cucremaru3zanus 1 00001IeHNe 3HAHUH 110
TeMe
AJBIIETHIBI M KETOHBI: SJICKTPOHHOE

55 CTpOoeHHE KapOOHUILHOU TPYIIIIHL;
TOMOJIOTHYECKHE PsAJIbI, 0011ast popmMya,
M30MEpHsi U HOMEHKJIATypa

56 AnbAeTubl U KETOHBI: PU3NYECKUE

CBOMCTBA; pEaKIIMH PUCOSTUHEHUS
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57

PeaKI_II/II/I OKHCJICHUSA U KAYCCTBCHHBIC
pE€aKnun aJlbACTUA0B U KETOHOB

58

CriocoObI TOTyYeHUS albJACTHIOB U
KETOHOB

59

OHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE
KHCIIOTBI, OCOOEHHOCTH CTPOCHHS X
MOJIEKYJI

60

N3omepust 1 HOMEHKIAaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HYECKHe CBOWCTBA

61

XHUMHUYECKHE CBOMCTBA MMpCACIbHBIX
OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT

62

Oco0eHHOCTH CBOICTB MypaBbHUHON
KUCIIOTBL. MHOT00Opa3ue KapOOHOBBIX
KHCJIOT

63

Oco0OeHHOCTH CBOICTB: HETIPEAETbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX
kucnot. [IpencraBureny BeICIIMX
KapOOHOBBIX KHUCIIOT

64

[TonsiTve 0 MPOU3BOIHBIX KAPOOHOBBIX
KHUCJIOT

65

CriocoObI nostyueHus 1 IpUMEHEHNe
KapOOHOBBIX KHUCIIOT

66

CnoxHbIe 3(OUPHI: TOMOJIOTHYECKUHN PsijI,
oOmras popmyna, U30MepHs U
HOMEHKJIaTypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3pHpoB

68

Pemienne pacu€THbIX 3aa4: O YPABHEHUIO
XUMHUYECKOW peaKIMu, Ha ONPEIEICHUE
MOJIEKYJISIPHOU (POPMYITBI OPTaHHYECKOTO
BEIISCTBA
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69

[Tpaktuyeckas padora Ne 3. Pemenue
9KCIIEPUMEHTAIBHBIX 3324 10 TeME
"KapOonoBsie kucinotsl. CiioxHbie 3pupsr”

70

XKupsr: crpoenue, puznvecKue u
XUMHUYECKHE CBOWCTBA (TUAPOIIU3)

71

OcoOEHHOCTH CBOWCTB JKHUPOB,
COJIEpXKAIINX OCTATKHU HETPEICIbHBIX
JKUPHBIX KHCIOT. JKupsl B mpupojie

72

MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX Moro1ee aeiicTaue. Ilonsrne o

CUHTCTUYCCKUX MOIOIIUX CPCACTBAX
(CMC)

73

['enernyeckas cBsi3b yIieBOIOPOAOB U
KHCIIOPOJICO/IEPIKALIUX OPTaHUYECKHIX
BEIIECTB

74

Pacuérel no ypaBHEHUSIM XUMUYECKHUX
peaxkuuii

75

CI/ICTCMaTI/BaHI/IH n O606H.[€HI/IG 3HAHUM 110
TEME

76

OO0m1as XxapakTepUCTUKA YTJIEBOJIOB U
KJIaccU(UKaIUs yrieBogoB (MOHO-, IU- U
NOJIMCaXapubl)

77

Monocaxapusl: pu3nIECKre CBOWCTBA U
HaxXO0JKJICHUE B MIPUPOJIE

78

HpI/IMeHeHI/IC TJIFOKO3H5I, e€ 3HaUCHUE B
KUBHCACATCIbHOCTH OpraHu3Ma

79

Jlucaxapupl: caxapo3a, MajabTo3a U
nakTo3a. HaxoxaeHue B pupoJie u
NPUMEHCHHE JUCaXapH/IOB

80

[Tonucaxapuael: CTpOEHUE MAKPOMOJIEKYI,
dbuznyecKre 1 XUMUIECKHE CBOMCTBA,
IIPUMEHEHHE

35




81

[TonsiTHEe 06 NCKYCCTBEHHBIX BOJIOKHAX

82

Pewenne pacdyeTHbIX 3a1a4 Ha
OIIpeCIICHUE I0JIM BBIXOZA IPOIYKTa
peakuyy OT TEOPETUYECKHA BO3MOKHOIO

83

Cucremarusanys U 0000ILIEHUE 3HAHUN 1O
paszneny

84

KonTponbhas pabota no teme
"Kucnoponconepkaiiue opraHu4ecKue
coenuHeHus"

85

AMUHBI: K1accuuKanus, CTpoeHUue
MOJIeKyJ1, o0mias hopmyia, n3omMepus,
HOMEHKJIaTypa U (U3NYECKUE CBOKCTBA

86

XHUMHUYECKHE CBOMCTBA aJ'II/I(baTI/I‘IeCKI/IX
aMHWHOB

87

AHWINH: CTPOEHUE aHWINHA, OCOOEHHOCTH
XMMHUYECKHX CBOMCTB aHWJIMHA

88

CniocoOsbI MoTy4eHus U IpUMeHEHUe
annpaTHYECKUX aMUHOB

89

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
uzomepus, (pu3nuecKrue CBOMCTBa.
OtnenbHBIC IPEACTABUTEH 0L
AMUHOKHCIIOT

90

XHUMHUYECKHE CBOMCTBA AMHWHOKHCIIOT, UX
OMOJIOrMYeCcKOe 3HaUeHHE aMHHOKHUCIIOT.
CuHres u TUAPOJIN3 MICNITU0B

91

benku kak npupoHBIE TOJIUMEPHI;
CTPYKTYpHbI O€JIKOB

92

XUMHUYECKHUE CBOUCTBA OEIIKOB

93

A3oTcoaepIKalre reTeporuKINIecKe
COCIUHCHU . HyKHeI/IHOBLIC KHUCJIIOTHI:
COCTaB, CTPOCHHUE U OMOJIOTHYECKAs POJIb
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94

[Tpaktuyeckas padora Ne 4. Pemenue
9KCHEPUMEHTAIbHBIX 33134 110 TEME
"A3oTcoaeprKalie opraHu4ecKue
coenuHeHus"

95

[TpakTuueckas padora Ne 5. Pemenue
HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Pacno3HaBaHue OpraHuYeCKuX
coeqrueHuin”

96

KonTponbHas padota no teme
"A30TcoAepKallle OpraHuuYeCKUe
coequHeHusa"

97

OCHOBHBIE TTOHATHS XUMHHU
BBICOKOMOIJICKYJISIPHBIX COG,Z[I/IHCHI/Iﬁ u
MCTOJbI UX CUHTC3a —IIOJIMMCPU3aAlUA U
IIOJIMKOHACHCAI U

98

[Tnactmaccel. YTunuszanus u nepepadboTka
IUIACTHKA

99

OnacToMepbl: HaTypaJIbHbIN
CHUHTETHYECKUE Kaydyku. Pe3una

100

Bomnokna: HAaTypaJbHbIC, HCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJ’II/IMepBI CIIeIuaJIbHOI'O
Ha3HA4YCHUA

101

[Tpaktuyeckas padora Ne 6. Pemenue
AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"Pacno3HaBaHue IJ1acCTMAacC U BOJIOKOH"

102

O060011eHNe U CUCTEMAaTU3ALUS
M3YYEHHOTO MaTepuaia o TeMe
"BBICOKOMOJIEKYJISIPHBIE COETUHEHMS"

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102
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11 KJIACC

KoJsun4vecTBo 4acoB JJIeKTPOHHbIE

Ne Hara uudposeie
Tema ypoka
yp Konrpoasnbie | IlpakTnyeckue W3yueHHS | 0GPA30BATETbHBIE

n/n Bcero 6 6
padoThbI padoThI pecypebi

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH
3eMeHT. M30Tonbl

2 CrtpoeHue 3J1eKTPOHHBIX 000JI04€K aTOMOB,
KBaHTOBBIC YUCIIA

3 Krnaccudukanus XMMUYECKUX 3JIEMEHTOB (S-,
p-, d-, f-a;memenThI)

4 Pacnpenenenue >1eKTpOHOB IO aTOMHBIM
opOuTaIIM

DNeKTpOHHBIE KOH(PUTypalui aTOMOB
5) 3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1
COCTOSIHUU

6 DNeKTPOHHBIE KOH(UTYpAIIH HOHOB.
DNEeKTPOOTPUIIATEITLHOCTh

[Tepuonnueckuii 3akoH u [leprnoanueckas
CHCTeMa XUMHYECKHUX djeMeHToB /I. H.
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEN
CTPOEHHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB

8 XUMHUYECKHX 3JIEMEHTOB U 00pa3zyeMbIX UMU
IIPOCTBIX M CJIOKHBIX BELIECTB 10 IPYIIIAM U
nepuoiam

9 Cucrematusanuusa U 0000IIIeHNE 3HAHUH 11O
TeMe

Bunnl xumnudeckonl cBs3u. MexaHUu3MBbI
10 00pa3oBaHMs KOBAJICHTHOM CBSI3H. 1
Bonopoanas cBa3b. MexmolieKynsipHbie
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B3aUMOICHCTBUS

11

BasieHTHOCTB 1 BaJieHTHBIE BO3MOXHOCTH
aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM

12

[IpencraBneHuss 0 KOMIUIEKCHBIX
COEJIMHEHMSIX: COCTaB U HOMEHKJIATypa

13

BemectBa MOIeKyIspHOTO U
HEMOJICKYJISIPHOTO CTpOeHHUS. THIib
KPUCTAINTUYECKUX PEIIETOK 1 CBONCTBA
BELIECTB

14

Iloustue o AUCIICPCHBIX CUCTCMAX.
Hpe,[[CTaBJ'IeHI/IC O KOJJIOMJHBIX paCTBOpaAx

15

VcTuHHBIE PacTBOPHI: HACHIILIEHHBIE U
HEHACBILICHHbIE, PACTBOPUMOCTb.
Kpucramnoruaparst

16

CriocoObl BbIpaKeHUsI KOHLIEHTPAIH
pacTBOPOB

17

Pemenue 3a1a4 ¢ ncnosib30BaHUEM MOHITUN
"MaccoBasi 10J11 pacCTBOPEHHOIO BenecTna',
"MoJIIpHasi KOHIIEHTpaIus'"

18

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKHUX BEILECTB

19

CI/ICTCMaTI/BaI_II/I}I u O606H_ICHI/IC 3HAHUH 110
TEMEC

20

KonTponbnas padota no temam "CtpoeHue
aroMma. [leproanueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHUIECKUX
anemenToB J[. . Mengeneesa", "Ctpoenue
BemecTBa. MHOrooOpasue BeniecTs"

21

Knaccudukanms XuMuaeckux peakiuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHMSI MAaCChl BEIIECTB; 3aKOH
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COXpaHEHUs U IIPEBPALLCHNS S3HEPIUU IIPH
XUMUYECKUX PEaKLUAX

22

Tennobie 23 (HEKTH XUMUUECKUX PEAKITHA.
TepMoxuMudeckue ypaBHEHUS

23

Brruucnenust no ypaBHEHUSIM XUMHUYECKUX
peakiuii 1 TEePMOXUMUUYECKIM YPABHEHUSIM

24

CKOpOCTh XMMHUYECKOU peakinu, e&
3aBHCHMOCTH OT PA3JIMYHBIX (PAKTOPOB.
Karanu3 u kaTanuszatopsl

25

I'omorennsie u T'CTCPOIrCHHBIC PCAKIIUKU

26

[IpakTrueckas padorta Ne 1 mo treme "BnusHue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON peakiuu"

27

OObpaTtumbie U HEOOpATUMBIE PEAKIIUU.
XHUMUYECKOE PAaBHOBECHE

28

[IpakTuueckast padora Ne 2 o reme "Bnusinue
pa3nuyHbIX (PAKTOPOB HA MOJI0KEHUE
XMMHUYECKOT0 paBHOBecus"

29

DnektponuTrdeckas aucconuanus. CuiabHbIe
U ciabbie AIeKTponuThl. CTeneHb
JMCCOLMAIIUU

30

HNonnoe npounsseaenue Boapl. Cpega BOAHBIX
pactBopoB. Bonopoauslit nokazarens (pH)
pacTtBopa

31

I'mpponus cosneid. Peaknuu, nporekaroniye B
pacTBOpax EKTPOIUTOB

32

IIpakTuyeckas padora Ne 3 o Teme
"XuMHUYECKUe peakiuu B pacTBOpax
JIEKTPOJIUTOB"

33

OKI/ICJII/ITGJIBHO-BOCCTaHOBI/ITeHLHLIe peaKLII/II/I.
Baxueiinime oKUCIUTEIN U BOCCTAHOBUTEIN
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MeTo/1 371eKTPOHHOTO (3JIEKTOHHO-MOHHOT0)

34 1
Oayianca

35 DJIEKTPOJIM3 PACTBOPOB M PACIIABOB BEIIIECTB 1

36 Pemenue 3amay pa3aMvHBIX THIIOB 1

37 Pemenue 3amay pa3aMvHBIX THIIOB 1

38 CucremaTu3anus 1 0000I1IeHNe 3HaHUH 11O 1
TeMe "XuMHUYecKue peakiuu'

39 KonTponbhas padora no teme "Xumuueckue 1
peakuun"
ITonoxenne HemetamnoB B [lepuoandeckoit

40 cUCTeMe XMMHUYecKux demeHToB 1. 1. 1
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMOB. DH3MYeCKHe CBONCTBA HEMETAIIIOB

a1 AJUTOTpOTINS HEMETAJIOB (Ha IpUMEpe 1
KHUCJIOPOAa, cephl, pocdopa u yrieposa)

42 Bogopon: nonyuenue, pusndeckue u 1
XMMHYECKHE CBOMCTBA. [ mapuabl
l"aymoreHsl: HAXOXKICHHUE B TIPUPOJIC, CIIOCOOBI

43 NOJTy4eHUs, PU3NIECKUE U XUMUUYECKHE 1
CBOICTBA
lManorenoBonopoasl. Baxxnenmue

44 KHCIIOPOJICOICPIKAIIUE COSTMHEHIS 1
TaJIOTCHOB
JlaGopaTopHbIe ¥ TIPOMBIIIIEHHBIE CTIOCOOBI

45 1oJiyueHus rajgoreHoB. [Ipumenenue 1
TaJOreHOB U UX COSTMHEHUH
[IpakTuueckas padora Ne 4. Pemenue

46 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME 1
"I"anorens!"

47 Kucnopon: naboparopHblie ¥ MPOMBIIIJICHHbIE 1

CrocoObI NOJTY4YeHHUsI, PU3NUECKUE U
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xumuyeckue cBorictBa. O30H. [Ipumenenue
KHCIIOpOJIa ¥ 030HA

48 OKcHIBI U IEPOKCHIBI

49 Pemenue 3amay pa3aMvHBIX THIIOB
Cepa: HaxOXJI€HUE B MPUPOJIE, CIIOCOOBI

50 MoJy4YeHus1, GU3NIECKUE U XUMHUYECKHUE
CBOMCTBA

51 CepoBojiopoJi, Cyiabhuabl

59 Kucnoponacoaepxaiue coOeIUHEHHSI CEPBI.
OcoOEHHOCTH CBOWCTB CEPHOM KUCIIOTHI
[IpaxTuueckas padora Ne 5. Pemenue

53 JKCIEPUMEHTANIbHBIX 3a1a4 110 Teme "Cepa u
e€ coefMHEeHus"
A30T: HaX0XJIEHHE B IPUPOJIE, CTIOCOOBI

54 NOJy4eHUs, GU3NYECKUE U XUMUUYECKHUE
CBOWCTBA. AMMUAaK, HUTPUIBI

55 Kucnopoaconepsxamue coeIMHEHUS a30Ta.
OCOO6EHHOCTH CBOMCTB a30THOM KHCIIOTHI

56 [IpumMeHeHMe a30Ta M €ro COeAUMHEHU.
A30THBIE y10OpEeHUs
®dochop: HaxOKIEHHUE B IPUPOJE, CIOCOOBI

57 MoJTy4eHus1, GU3NYECKUE U XUMHUYECKHUE
coiictBa. @ochunbl u pochun

58 Oxkcuabl hocdopa, pochopconepxarnime
kuca0Thl. Conu pochopHOIl KHCTOTHI

59 [Tpumenenue pochopa 1 ero coeAMHEHU.
dochopHbie y10OpeHus
[IpakTuueckas padora Ne 6. Pemenue

60 AKCIEPUMEHTAIIbHBIX 3a7a4 110 TeMe "A30T U
dhochop u ux coenuHeHUs"

61 VYriepoa: HaX0XACHUE B IPUPOJIC,
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JUIOTPONHBIE MOAU(pUKAIUK; (pU3nUecKue u
XMMHYECKHE CBOMCTBA, TPUMEHEHHUE

Oxkcun yraepona(Il), okcun yrinepona(IV),

62 .
yroJIbHAsI KHCIIOTA U €€ COJIH

63 Penrenue 3a1a4 pa3InyHbIX THIIOB
Kpemuuii: HaxoxJ1eHUE B MPUPOJIE, CIIOCOOBI

64 MoTy4deHus1, GU3NICCKHUE U XUMUICCKHE
CBOICTBA

65 Oxcup kpemuusi(IV), kpemMHueBas Kuciora,
CHJIMKATBI

66 [IpuMeHeHne KpeMHUS U €T0 COeIMHEHUH.
Crek1o, ero moJiydeHue, BUJIBI CTEKIIA

67 Pemenwue 3a1a4 pa3muIHBIX TUIIOB

68 CucremaTu3aius 1 0000IICHUE 3HAHUH TI0
teme "Hemeramib"

69 KonrtposnbHas pabora no reme "Hemerais!"

20 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboTHI,
KOPPEKIUS OMIHO0K
[Tonoxenne metaiuioB B [lepuoanyeckoii

71 CUCTEME XMMHYECKHUX DIIEMEHTOB.
Oc00EHHOCTH CTPOCHHUS DIIEKTPOHHBIX
000JI049€K aTOMOB METaJLJIOB

79 O6mue ¢puznyecKkue CBOMCTBa METAIIIOB.
[TpMeHEeHHEe METAJIOB B OBITY M TEXHUKE

73 CnuaBel MeTaiioB. Koppo3ust MmeTanioB

74 Pemenue 3aga4 pa3amyHbIX TUIIOB
DIEKTPOXUMHUYECKUI DS/l HAPSIKEHUN

75 MeTaioB. OO0IIHe CriocoObl MOTyYeHUs
METaJIJIOB

76 OOm1ast XxapaKTepUCTHKA METAIIOB [A-rpymnibl

[Teproanueckoit CUCTEMbI XUMHUYECKHX
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a1eMeHTOB. HaTtpuii u Kanuii: noiaydeHue,
¢bu3nyeckre 1 XMMHUYECKHE CBOMCTBA,
IIPUMEHEHHE ITPOCTHIX BEIIECTB U UX
COETUHEHUN

77

O6m1as xapakrepucTuka MetayioB I1A-
rpynusl Ileppoaudyeckoi cucTemsl
XUMHYECKUX AJIEMEHTOB. Maruui u KaJibIuid:
MoJTydeHue, PU3NICCKUE U XUMUICCKIEC
CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U
HUX COeIUHEHUN

78

JKécTtkocTb BOJbI M CIOCOOBI €€ yCTpaHEHUS

79

ANOMHUHU: TTOTydeHue, Gu3ndeckue u
XMMHYECKHUE CBOMCTBA, IPUMEHEHHE

80

AMdoTepHbIC CBOMCTBA OKCHIA M THIPOKCHIA
QITFOMUHHUS, TUIAPOKCOKOMIUIEKCHI aTFOMHHHUS,
WX IPUMEHEHHE

81

Pemenune 3ama4 Pa3JINIHbIX TUIIOB

82

ITpakTruyeckas pabora Ne 7. Pemenue
AKCIIEPUMEHTAJIBLHBIX 3a7a4 10 TeMe
"MeTaJiisl INIaBHBIX oArpynn"

83

OO1m1ast xapakTepUCTHKa METAJUIOB TOOOYHBIX
noarpynn (b-rpynm) [lepunoauueckoit
CHUCTEMBI XUMHUUYECKUX JIEMEHTOB

84

du3znuecknue U XUMHUUECKHE CBOMCTBA Xpoma
n €ro CO€I[I/IH6HI/II>1, X IPUMCHCHUC

85

Baxuerime coeMHEHUs Maprasiia.
[Iepmanranar kayus, €Ero OKUCIUTEIbHbBIE
CBOICTBa

86

Pu3nyecKne U XUMHYECKHE CBOMCTBA JKelle3a
u ero coenuHeHun. Ilonydyenre u npuMeHeHue
CIUIaBOB JKeJIe3a

87

dusnueckye U XUMUYECKHIE CBOMCTBA MEIU U
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€€ COCIMHEHN, UX IPUMEHEHUE

duznueckre 1 XUMUYECKUE CBOUCTBA [IMHKA U

88 €ro COCIMHCHUH, NX TPUMEHEHHE. 1
I'MApOKCOKOMILIEKCHI IMHKA
[IpakTuueckas padora Ne 8. Pemenue

89 AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe 1
"MeTtaiisl 1000YHBIX oArpynn"

90 Penrenue 3a1a4 pa3InyHbIX THIIOB 1

91 O0600111eH1E U cUCTEMAaTU3alNs U3YYEHHOT O 1
Marepuaia no reme "Metauibl"

92 KontposbHas padora mo teme "Mertamib" 1

93 AmHanu3 pe3ynbTaToB KOHTPOJIBHON paboThI, 1
KOppEeKIHsI OIIHO0K
Ponpb xumun B o6ecrieyeHu yCTOHYUBOTO

94 pa3BuTHA yenosedecTBa. [loHATHE O HayUHBIX 1
METOJAX MCCIIEIOBAHNUS BEIIECTB
Hay4nple MpUHIATIBEI OpraHU3aIIH

95 XMUMHUYECKOT0 MPOU3BO/ICTBA. 1
[TpombITIIEHHBIE CITOCOOBI MTOTYYEHUS
BaKHEHUIINX BEIECTB

9% XUMHUECKOE 3arpsi3HEHUE OKPY KaoLIei 1
CpeIbl M €ro IMOCIIEACTBUS

97 XuMHUsl 1 37I0pOBbe YenoBeka. JlekapcTBeHHbIE 1
cpeacTBa

98 Xumus nuum. Pons xumun B o0ecrieyeHun 1
MUIIeBON 6€30MacCHOCTH

99 Kocmerndeckue u mapgromMepHbIe CpeICcTBa. 1
beITOBas xumust
XuMus B CTPOUTENLCTBE. BakHelue

100 CTPOUTETBHBIE M KOHCTPYKIIMOHHBIE 1

MaTepHuabl
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101 Xumus B ceNbCKOM X03siicTBe. Opranndeckue 1
1 MUHEpaJIbHbIEe yI00pEHUs
102 CucremaTu3zanus 1 00001IeHHE 3HAHUN O 1
TEME
OBUIEE KOJIMYECTBO YACOB I10 102 4 8
ITPOI'PAMME

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 11 knacce/ Epemun B.B., Ky3smenko H.E., [Ipo3noB A.A., Jlynun B.B.; non penakuueii Jlyauna B.B., OGmiecTBo ¢ orpaHn4eHHON
OTBETCTBEHHOCTHIO «JIPODAY»; AkimonepHoe obmiecTBo «M3marenberBo «IIpocBenieHuey
Xumus, 10 xknace/ Epemun B.B., Kyzsmenko H.E., [lpoznos A.A., JIynun B.B.; nox penakmueit Jlynuna B.B., O01iecTBo ¢ orpaHnueHHOM

OTBCTCTBCHHOCTLIO ((Z[POCDA»; AKI_II/IOHepHOG 06IJ_IGCTBO «31aTenbCTBO ((HpOCBeH_IeHI/Ie»

METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA

1. ®enepanbHas paboyas nmporpaMma 1o yueoHomy npeameTy «Xumusi» 6a3oBbiit ypoBeHb (it 10-11) kimaccoB o01ieo0pa3oBaTebHBIX
OpraHu3aIum.

2. Xumus. 10 knace. YueOnuk. Yrayon Epemun B.B., Ky3emenko H.E., Tepenun B.U., lIpoznos A.A., Jlyaun B.B.; mox pen. Jlynuna
B.B.énnsriit yposens Jluaust YMK: Xumust. «MI'Y — mkoney. (10-11) (YroyOnéHHbIi)

3. Xumus. 11 knace. Yuebnuk. Yrinyonéuunsiit yposens Jlunug YMK: Xumus. «MI'Y — mikoney. (10-11) (Yrny6néunsiit) Epemun B.B.,
Kyssmenko H.E., [lpo3znos A.A., Jlyaun B.B.; nox pen. JIynuna B.B.

4. Xumus. 10-11 xnaccsr. 3agaunuk Jluaus YMK: Xumus. Jlyaun B.B., Epemun B.B. (10-11)

5. Xumus. Junaktudeckuit marepuain. 10-11 kmaccet Jlunus YMK: Xumus. Pynsutuc I'.E. (10-11) (ba3zoBsrit) Panenkuii A. M.

6. KaBepuna A. A., Momnuanosa I'. H., Ceupuaenxona H. B., Cnactuna M. I'. 13 onbiTa pa3paboTku 3a/1laHui MO OLIEHKE €CTeCTBEHHO-
HAY4YHOH rpaMOTHOCTH IIKOJBHUKOB MpHU 00ydenuu xumuu // Ilenarornyeckue uzmepenus. — 2017

7. O6mas metoauka oOydeHus: xumuu B mkosie / P. I'. UBanora, H. A. I'opoamosa, 1. 1O. Jlo6potun u ap.; mox pexn. P. I'. iBanosoii. — M..:
Hpoda, 2008.
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8. Xumusi. Pemenne 3aqannii MOBBIIEHHOTO M BEICOKOTO YPOBHSI CI0KHOCTH. Kak monmyunts MakcumanbHbii 6amt Ha EI'D: yue6. mocobue / A.
A. Kapepuna, I'. H. Monuanosa, H. B. CBupunenkona, C. B. CraxanoBa

9. Obuias metoauka odyuenust xumun B mkoie / P. I'. UBanosa, H. A. l'opoguinosa, 1. }O. Jlo6potun, A. A. Kasepuna u ap.; nox pex. P. I
NBanoBoii. — M. : [Ilpoda, 2008 — (Poccuiickas akagemus 00pa3oBaHUs YUUTEITIO).

10. 3notHuKOB D. I'. XUMHYECKH SKCIIEPUMEHT Kak crienuduaeckuii Meto1 ooyueHus // Xumus. [TepBoe centsops. 2007. Ne 24. C. 18-25.

11. Ho6potun /1. FO. Kontponupyromnas ¢ yHKIHS MKOJIBHOTO XUMUYECKOTO dKCIIepuMenTa. Xumus B mkose. 2017. Ne 3. C 47-50.

16. Ho6potun J. FO., KaBepuna A. A., Monuanosa I'. H. O npoBepke 3KClIepUMEHTAIbHBIX YMEHHUH yyamuxcs. Xumus B mkoe. 2016. Ne 1.
C 8-15.

17. Jo6potun . FO. OcobeHHOCTH conepskaHus U OpraHu3aliy sKcnepuMentanbHoil yactu ' MA no xumun. Coopauk: EcTecTBeHHOHaydHOE
o0Opa3oBaHue: XUMUYECKHUI SKCIIEpUMEHT B BBICIICH U cpenHelt mkoie. Cep. MeToanueckuii exXeroIHuK
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