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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamMMa 1o XMMUHU Ha ypOBHE CpeJiHero oouiero o0pa3oBanus pazpaboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
denepanun», TpeOOBaHUN K pe3yiabTaTaM  OCBOeHHUs  (efepaibHOM  0Opa3zoBaTeIbHON
nporpammel  cpenHero obmero oopazoanuss(P@OIl COO), npencrasienHsix B DenepalibHOM
rocyJapcTBEHHOM oOpasoBatenbHoM cranaapre COO, c¢ yuérom Konuenuuu npenojaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaIn3yIoLMX OCHOBHbIE 00pa30BaTelIbHbIE POTrPAMMBI, U OCHOBHBIX MOJIOXKEHUH «CTpareruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIIYONEHHOTO HU3YyUEHHs] 3aHMMAeT BaXHOE MECTO B CHUCTEME
€CTECTBCHHO-HAyYHOTro o0Opa3oBanusa y4vamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanu3zyeMoe B YCIOBHUSX JU(QPEpEeHIIMPOBAHHOTO, MPOPMIBHOTO O0O0ydeHUs, TMPHU3BAHO
obecrieunTh 00111€00pa30BaTEIbHYI0O U OOLIEKYJIbTYPHYIO MOJITOTOBKY BBINTYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJaNnTaldd UX K ObICTPO MEHSIOLIMMCS YCIOBUSM >KM3HM B COLIMYME, a
TaKXe I MPOAOJDKEHHS OOY4eHHs B OpraHu3alusx MpodecCHOHAIbHOIO 00pa3oBaHHUs, B
KOTOPBIX XUMHS ABJISIETCS OJJHOW U3 MPUOPUTETHBIX JTUCLIUILINH.

B nporpamMe no xumuM Ha3HaueHHE INpeaMeTa «XHUMHUA» NOJIydaeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nonoxenusmu PI'OC COO o
B3aUMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHusl U TpeOOBAHUM K YPOBHIO
MOJATOTOBKU BBIYCKHUKOB. CBHUAETEILCTBOM TOMY SIBJISIFOTCS CJENYIOLIME BBINOIHIEMbIE
IpOrpamMMoil o XuMUM QyHKIHU:

UH(POPMALIMOHHO-METOJUECKas], peanusanus KOTOpOH o0ecreynBaeT  IOJIyuY€HHUE
MPEJICTaBICHUS O LIEJIsAX, COAePKaHUU, OOLIel cTpaTeruu o0y4eHus, BOCIIUTAHUS U Pa3BUTHS
o0yyaroImuxcs CpeCTBaMU IPEAMETa, U3y4aeMOro B paMKax KOHKPETHOTO NMpoduis;
OpraHM3alMOHHO-IUIAaHUPYIOIAs, KOTOpas NPeayCMaTpuUBaeT ONpENeNeHUE: IPUHLHUIIOB
CTPYKTYPHUPOBAHUS U MOCIEI0BATEIBHOCTH U3Y4YEHUS! y4eOHOro MaTrepuasia, KOJIMYECTBEHHBIX U
KAYeCTBEHHBIX €ro XapaKTEePHUCTHK; IOAXO0I0B K (OPMHUPOBAHUIO COJAEPKATEIBHON OCHOBBI
KOHTPOJSI M OLIEHKH O0Opa30BaTENIbHBIX JOCTHKEHUH OOydJarolmuxcs B pPaMKax HMTOTOBOU
aTTectauuu B (popMe €AMHOI0 TOCYJapCTBEHHOIO IK3aMEHa 110 XUMUH.

[Iporpamma jy1st yriryOE€HHOTO U3YYECHHUS XUMUH:

yCTaHaBJIMBaeT MHBAPUAHTHOE MPEIMETHOE COep KaHue, 00s3aTeIbHOE ISl U3yYEHUS B paMKax
OTJIENbHBIX MPOQHIIEH, IpeyCMaTPUBAET paclpeesIeHue U CTPYKTYPUPOBAaHUE €ro 10 Kilaccam,
OCHOBHBIM COJIepKaTeNIbHBIM JIMHUSAM/pa3jiesiaM Kypca;

Ta€T MpUMEpPHOE paclpelesieHne Yy4yeOHOro BPEMEHM, PEKOMEHIYyeMOIo Hjsi H3ydeHus
OTJIEIbHBIX TEM;

npeJiaraeT IpUMEpHYIO TOCIeI0BaTEIbHOCTh N3yUeHUs y4eOHOro MaTepuania ¢ y4€ToM JOTUKU
IIOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSA3EH;

Ta€T METOJMYECKYI0 MHTEpHpETalrio Leled W 3ajad M3ydeHus IpeaMera Ha yriayOiaéHHOM
YPOBHE C YYETOM COBPEMEHHBIX MPHUOPUTETOB B CHUCTEME CpeIHero oOmiero odpa3oBaHMA,
COJIEp)KaTeIbHON  XapaKTEepUCTUKU  IUIAHUPYEMBIX  pe3yJbTaTOB  OCBOEHHS  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbl CPEIHET0 00Iero 00pa3oBaHus (JIMUHOCTHBIX, METANPEIMETHBIX,
IpEeIMETHBIX), a TakXe C Y4€TOM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABaTENIbHBIX JEeUCTBUI
00y4aroIerocs 1o OCBOCHUIO COJIEPKaHUS IPEMETA.

I[Io BcemM Ha3BaHHBIM MO3ULMSIM B MpPOrpaMMe MO XHUMHH MpeaycCMOTpeHa
MIPEEMCTBEHHOCTh C OOy4YeHHWEM XHMHH Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHUs. 3a
npenenaMu  yCTAaHOBJICHHOM TMPOrpaMMON MO XUMHHM  00s3aTenbHOW  (MHBapUaHTHOMN)
COCTaBJISIIOLIEH collep:kaHus y4eOHOTo MpeaMera « XUMUsS» 0CTaéTcsl BOZMOKHOCTh BHIOOpA €ro



BapHATUBHOW COCTABJISFOIICH, KOTOpasi TOJKHA OMPEACIATHCS B COOTBETCTBUH C HAIIPABICHUEM
KOHKPETHOTO MO OOyICHHS.

B coorBerctBUM ¢ KoHuenTyalbHbiMU TosokeHusiMu PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHnnpoBaHHOro 00yueHHs Ha
YPOBHE CpeJHero obiiero oopa3oBaHusl XUMUS HA YPOBHE YIiyOIEHHOIO M3YUYEHHUS HaIpaBlieH
Ha peaJn3aliio IPEEMCTBEHHOCTH C NOCIEAYIOLIUM J3TaloM IOJyYEHUS XHUMHUYECKOTO
o0pa3oBaHMsi B paMKaX M3y4YEHHUS CIELUUAIbHBIX ECTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLMIUIMH B By3aX M OpPraHU3alusiX cpelHero npodeccuoHaibsHoro oopasoBanus. B aToii cBs3u
U3y4yeHue npeaMera «XHUMHS» OpPUEHTUPOBAHO MPEUMYILIECTBEHHO HA pacUIMpeHHe U
yIIIyONieHHE TEOPETHMUYECKOW W TMPAaKTHYECKOW MOJrOTOBKH OO0YYaroIIMXCs, BBIOpABIINX
onpeAenéHHbli Mpopuiib 00ydeHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTyYSHHS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusix npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanuii @I'OC COO k miaHupyeMbIM pe3ylbTaTaM OCBOCHHS (QeneparibHON
00pa3oBaTeNbHONW MPOTrpaMMBbI CpeaHero o0mero oOpa3oBaHUsl M3ydeHHE TpeaMeTa «XUMHD)
OPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO PAa3BUTUS 00YJarOIIUXCH,
Ha (OpPMHUPOBAHUE Y HUX OOIIEHHTEIUICKTYaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUH YIeOHOTO
Tpygda U  OOOOIIEHHBIX CMOCOOOB  JEATEIBHOCTH, HMMEIOMIMX  MEXAUCIUILTHHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocTaBigOMUMH NpeaMeTa «XUMUS» Ha YpPOBHE YriayOJEHHOTO HM3YUEHMsS SIBIISFOTCS
yrayOnénnbslie Kypeol — «Opranuueckas xumus» U «OOmas u Heopranudeckas xumus». [lpu
ONpENIETICHUU TOAXOJ0B K OTOOPY M CTPYKTYPHOW OpTraHM3alliy COJACpP)KAaHUSA dTUX KYPCOB B
mporpaMMme Mo XUMHU 32 OCHOBY MpuHATH nonoxeruss ®I'OC COO o paznuyusx 06a30BOro u
yrayO0nE€HHOTO YPOBHEH U3yUEHHUS PEAMETA.

OcHoBy conepxaHus KypcoB «Opranuueckas xumus» u «OOmas M HeopraHudeckas
XUMHA» COCTABIIICT COBOKYITHOCTH MPEAMCTHBIX 3HAaHUHA ¢ YMeHHﬁ, OTHOCAIIUXCA K 6a30130My
YPOBHIO M3yd€HUsS IpeAMETa. JTa CHUCTEMa 3HAHUHM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIONIOJIHEHUE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OoiblmIMi  00BEM
¢akTonornueckoro marepuana. Tak, Ha yriayOJ€HHOM ypOBHE M3Y4EHHUs MpeaMeTa obecreueHa
BO3MOXHOCTb 3HAUUTCIIBHOTO YBCIIMYCHUSA 00béMa 3HAHMH O XMMHYECKHX DJIEMEHTAX U
CBOWCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIriyOJeHus MpeACTaBICHUNH O CTPOCHUHU
BEILECTBA, XUMHUYECKONU CBSI3M U 3aKOHOMEPHOCTSAX IPOTEKAHUs PEAKIUH, PACCMATPUBAEMBIX C
TOYKH 3pEHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. M3yueHne nepuoguieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHYECKHX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMYECKUX MPEJICTABICHHUSIX O CTPOCHUH aToMa. XMMHUYECKast CBSI3b OOBICHSACTCS C
TOYKHM 3pPEHHS] SHEPreTHUECKUX W3MEHEHUN Npu e€ oOpa3oBaHUU U pa3pyLICHUH, a TaKXKe C
TOYKM 3peHHs MeXaHu3MOB e€ oOpa3oBaHus. l3yueHue THUIIOB peakUUd JOMOJIHIETCS
(opMHpOBaHNEM NPEACTABICHUN 00 IEKTPOXUMUYECKHUX IPOLIEccaxX U MEKTPOIN3€E PACIUIABOB
U PAacTBOPOB BEIECTB. B Kypce opraHMueckodl XMMHMHM INpU PACCMOTPEHHUU pEaKLMOHHON
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss oco00e BHUMaHuE BOIpocaM 00 AJIEeKTPOHHBIX dddexTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaXxX peaKiuil.

Ocoboe 3HaueHHe MMEET TO, YTO Ha COJAEpXKaHHWE KYpPCOB XUMHM YIriyOJIEHHOTO YpPOBHS
M3YYEHHUs Ui KJIAcCOB ompeAenéHHoro mnpoduis (rIaBHBIM 00pa3oM Ha HX CTPYKTYpY H
XapakTep JOMOJIHEHUH K o0lIel cucTeMe MpeIMEeTHBIX 3HAaHMI) OKa3bIBAIOT BIUSHUE CMEKHBIE
npeaMeTsl. Tak, HampuMep, B COAEPKAaHMM MpeAMeTa Uil KJIacCOB XHMMHKO-(DHU3UYECKOTO
npodmis 00JbIIOe 3HAYCHHE OYAYT UMETh 3JIEMEHTHl y4eOHOro MaTepuasia Mo oOLeH XUMHH.
[lpn u3ydyeHuwm mpeaMera B JaHHOM Cilydae akLEHT OyAeT chenaH Ha OOIIHOCTH METOJNOB
MO3HAHUs, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHM U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAsT TEOpHUs



(MonexymnsipHass Teopus B (U3HMKE), 3aKOHBI COXpPAaHEHUS MacChl M DJHEPTruu, 3aKOHBI
TEPMOJAMHAMUKH, JJIEKTPOJIN3A, IIPEACTABICHUA O CTPOCHUH BEILLECTB U APYIOE.

B T0 ke BpeMs B cojiepKaHUU MpeaMeTa JUIsl KJIIACCOB XMMHKO-OMOJIOTUYECKOT0 Mpodus
OoMbpIIMIA yAETBHBIA Bec OyIeT UMETh OpraHUuYecKas XuMus. B 3ToM ciaydae mpeaocTaBisieTcst
BO3MOXXHOCTh Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOJST, K MpPUMEPY, TAaKUE CTPYKTYpHbIC
KOMIIOHEHTBI, KaK JMIHJbI, OCIKU, YIJIeBOJAbI, HYKICHMHOBbIE KHUCIOTHI U napyrue. Ilpu stom
3HAaHHUS O COCTAaBE W CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CIIy’KaT OCHOBOH JJIsl U3Y4EHHUs CYLTHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHHUS], MUIIECBAPEHUS.

B mnnane ¢opmMupoBaHHs OCHOB Hay4dHOTO MHUPOBO33PEHHS, OCBOCHHUS OOILIECHAYYHBIX
METO/IOB IIO3HAHUS U OIbITa MPAKTUYECKOTO NPUMEHEHHUS HayUYHbIX 3HAaHUM U3yueHUe npeameTa
«XUMHUSD» Ha yrayOnéHHOM ypOBHE OCHOBAHO
Ha MEXIIPEAMETHBIX CBS3SX C Y4€OHBIMM IpPEAMETAaMH, BXOJSAIIMMH B COCTaB IPEIMETHBIX
obnacreii «EcTecTBeHHO-Hay4yHBIE MpeaMeThl», «Marematuka U uHpopmatuka» u «Pycckuit
A3BIK U JIUTEpATypay.

[Tpu m3yueHun ydeOHOro mpeaMera «XUMHs» Ha YriayOJIEHHOM YpOBHE TakKXke, KaK Ha
YpPOBHE OCHOBHOTO M cCpeaHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3anauei
NEPBOCTEIICHHON 3HAYMMOCTH SIBJSETCS (OPMHPOBAaHHWE OCHOB HAayKM XHMHUU Kak 00JacTh
COBpPCMCHHOI'O €CTCCTBO3HAHUA, HpaKTquCKOﬁ ACATCIIBHOCTU YCJIOBEKA U OAHOIro u3
KOMIIOHCHTOB MHUPOBOMW KYJIbTYphI. PemieHue 3Toi 3a1aun Ha yriiyOJI€HHOM YPOBHE W3YyYCHUS
npeaMeTa MPEANOoIIaraeT pealn3aluio TAKUX IeJIel, Kak:

dbopMHUpOBaHWE TPEACTABICHUN: O MaTEPUAIBHOM €IWHCTBE MHpPA, 3aKOHOMEPHOCTAX U
MO3HABAEMOCTH SBJICHMM MPUPOJbI, O MECTE€ XHMHUHU B CHUCTEME ECTECTBEHHBIX HAayK U €&
BENyIIeH pojii B 00ECIEUEHUH YCTOWYMBOTO PA3BUTHS UYETOBEYECTBA: B PEIICHUU MPOOIEM
HKOJIOTMUYECKOM, YHEPTeTHUECKON U MUIIEBOM OE30MaCHOCTH, B Pa3BUTUH METUIIMHBI, CO3/IaHUU
HOBBIX MAaTEpHAJIOB, HOBBIX HWCTOYHHUKOB OJHEPrUM, B OOECICUECHHH PAIMOHAIBLHOTO
MPUPOIOTIONB30BaHUS, B JOPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYyphl UeJIOBEKa, a TAKKE
HKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIICHHS K CBOEMY 3JI0POBBIO M TIPUPOJTHOMN CPEJIE;

OCBOCHHE CHCTEMBl 3HAHHMM, JEKAIIUX B OCHOBE XHMMHUYECKON COCTaBJIAIONIEH €CTECTBEHHO-
HAay4YHOW KapTHUHBI MUpa: QyHIaMEHTaIbHBIX MMOHATHUN, 3aKOHOB U TEOPUN XUMHUHU, COBPEMEHHBIX
MPEACTABIECHUI O CTPOCHUH BEILIECTBA HA Pa3HbIX YPOBHIX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HaJIMOJIEKYJIIPHOM, O TE€PMOJAMHAMHYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSX MPOTEKaHUS
XUMHUYECKHX PEeaKlui, 0 XUMUYECKOM DPAaBHOBECHH, PAcTBOpPAX M JUCIEPCHBIX CHCTEMax, 00
00IIMX HAYYHBIX MPUHIIAMIAX XUMHUYECKOTO TTPOU3BOJICTBA;

dbopMupoBaHHe Yy OOYYarOMMXCS OCO3HAHHOTO TOHHWMAaHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMUYECKUX 3HAHUU i1 OOBSICHEHHS KITFOYEBBIX HJACH W MPOOJIEM COBPEMEHHON XWUMUH, IS
OOBSICHEHUS! W TIPOTHOZMPOBAHMS SBIEHUHN, HWMEIONINX E€CTECTBEHHO-HAYYHYIO MPHUPOY;
TPaMOTHOTO PEIICHHS MPOOJIeM, CBSI3aHHBIX ¢ XMMHUEH, TPOTHO3UPOBAHUS, aHAIIN3A U OIEHKH C
MO3UIUI  DKOJIOTUYECKOW O€30MacHOCTH TOCIEACTBUN OBITOBOM H  MPOU3BOACTBEHHOMN
JIEATEIIbHOCTH YEJIOBEKA, CBSA3AHHOW C XUMHYECKHM IPOU3BOJCTBOM, HCIOJIB30BAHUEM U
nepepaboTKOM BEIIECTB;

yriyOJieHue MPEeACTaBICHUN O HayYHBIX METOJIaX MO3HAHUS, HEOOXOAUMBIX ISl PUOOPETEHUS
YMEHHI OPHEHTUPOBATHCS B MHUPE BEUIECTB M OOBSCHEHUS XUMUYECKUX SIBICHUN, UMEIOIIIX
MECTO B PUPO/JIE, B MPAKTUYECKOMN AEATETbHOCTH U MOBCEIHEBHOM )KU3HH.

B nmnmane peanu3zanuyM TepBOOYEPEHBIX BOCIUTATENBHBIX M pa3BUBAIOIUX () YHKUIUN
LEJIOCTHOW CHCTEMBI CpellHero o0Iero oOpa3oBaHMs NpPU H3YYEHUH IpenMera «XuUMUs» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TaKHe LENU U 3a/1a4H, KakK:



BOCIIHUTaHHE YOCKIEHHOCTH B MO3HABAEMOCTU SBJICHHHA NPUPOJBI, YBAXKCHHS K TMPOIECCY
TBOpPYECTBA B 00JaCTH TEOPETHUSCKUX M MPHUKIIAIHBIX HCCICIOBAHUN B XUMHUHU, (pOopMUpOBaHHE
MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHHIO W TMO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJI U
CaMOBOCIIMTAaHHIO HAa OCHOBE YCBOCHHUS OOIICYETIOBEUECKUX [IEHHOCTEH;

pa3BUTHE TI03HABATEILHBIX HWHTEPECOB, HHTEIUICKTYAJIBHBIX W TBOPYECKHX CIIOCOOHOCTEH
oOyyaromuxcs, (HOpMUPOBAHME y HUX CO3HATEIBHOIO OTHOILICHHS K €aMoOOpa3oBaHUIO M
HETPEPHIBHOMY O0OPa30BaHUIO KaK YCJIOBHUIO YCHEIIHOW MPOPECCHOHATBHONH M OOIIeCTBEHHON
JESITEIIbHOCTH, OTBETCTBEHHOTO OTHOINCHHUS K CBOEMY 370POBBIO M MOTPEOHOCTH B 370POBOM
o0pase K13HH;

(dbopMUpOBaHNE YMEHHI U HABBIKOB Pa3yMHOTO MPUPOIONIOIB30BAHMS, PA3BUTHE YKOJIOTUYECKOM
KYJIBTYPBI, IPHOOPETEHHE OIbITA OOIIECTBEHHO-TIOJIE3HOM IKOJIOTUIECKOM e TETLHOCTH.

OO0rmiee 4YKMCIIO YacoB, NMPEAYCMOTPEHHBIX JUIsl M3YYCHHS XUMHH Ha YIIIYOJICHHOM YPOBHE
cpeaHero odmero odOpaszoBanmsi, cocraBisieT 204 gacoB: B 10 xmacce — 102 gaca (3 gaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZIEI0).

COJAEP/KAHUE OBYYEHUSA

10 KJIACC

OPTAHNYECKASA XUMUA

TeopeTuquKue OCHOBBI opranuquKoﬁ XUMMUH.

[Ipenmer © 3HaueHUWE OpPraHUYECKONM XHMMHM, TMPEACTAaBIEHHE O MHOroo0Opasuu
OpraHUYECKUX COCIUHECHUM.

OJEeKTPOHHOE CTPOEHHE aToMa YIJepoJa: OCHOBHOE U BO30YXIEHHOE COCTOSHMSL.
BanenTHble BO3MOKHOCTH aroma yriaepoga. XUMHUYECKasl CBSA3b B OPraHUYECKUX COECIUHEHUSX.
Tunsl rubpuau3anuu aTOMHBIX opOHuTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHUsl KOBAJECHTHOMN
cBsi3U (OOMEHHBIA M JIOHOPHO-AaKIENTOPHBIN). THUIBI MepeKpbIBaHUS aTOMHBIX OpOUTaJIeH, G- U
n-cBsi3u. OnuHapHas, JBOMHAs M TpoilHast cBA3b. CrocoObl pa3pbiBa CBsized B MOJIEKyJax
oprannveckux BemiecTs. [loHsTHE 0 cCBOOOAHOM panuKaie, Hykjaeo(puie u dJIeKTpodue.

Teopust cTpoeHHs oOpraHuyeckux coeauHeHuii A.M. bytnepoBa u  coBpeMeHHBIE
MPEJICTABJICHHUS O CTPYKTYPE MOJICKYII. 3HAYCHNUE TEOPUU CTPOCHUS OPraHMYCCKUX COCTMHCHUH.
Monekynsipable U CTPYKTypHBIE (Qopmynbl. CTpyKTypHble (DOPMYIBI pPa3IUYHBIX BHJIOB:
pa3BépHyTas, COKpaméHHas, CcKeneTHas. M3omepus. Buabl wu3oMepuu: CTpPYyKTypHas,
MPOCTPAHCTBEHHAS. JJEKTPOHHBIE JPQPEKTHl B MOJIEKYJIaX OPraHMYECKUX COCAMHEHUMN
(MHIYKTUBHBIN ¥ ME30MEPHBIN A (PEKTHI).



[IpencraBienue o kmaccuukanum opraHuyeckux BemecTs. [loHsTHE 0 PYHKIMOHATBHON
rpynne. I'omonorus. I'omonornueckue psaael. Cuctemarnyeckas HOMEHKIIATypa OpraHM4eCKHX
coenuHenuil (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEIbHBIX NIPEACTABUTENIEH.

OcobenHoctn W Ki1accUpUKAIUSA  OpraHMYeckux  peakiuid.  OKHCIUTEIbHO-
BOCCTAHOBUTEIILHBIC PEAKLIUHM B OPraHUYECKON XUMHUH.

OKCIEepUMEHTAIbHBIE METOJbl W3YYECHHS BEIIECTB W WX IMpEBpallleHUu: 03HAKOMIICHHUE C
o0pa3iaMu OpraHMYECKUX BEIIECTB W MaTepUalaMd Ha MX OCHOBE, OMBITHI IO MPEBPAIICHUIO
OpraHMYECKHUX BEIIECTB IMpH HarpeBaHuu (TUiaBieHHe, OOyIJIMBaHHE U TOPEHHE),
KOHCTPYHPOBaHHE MOJIENICH MOJIEKYJI OPTaHUYECKUX BEIECTB.

YriieBog0opoasl.

Anxkanbl. ['oMonoruueckuit psiy ankaHoB, oOmias Gopmysia, HOMEHKIATYpa U U30MEpUS.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ alKaHOB, SP3-TMOpHAM3AIMS aTOMHBIX
opOuTanei yriepoaa, 6-cBsi3b. du3nuecKre CBOMCTBA aTKAHOB.

XHUMHUUYECKUE CBOMCTBA AJIKAHOB: PEAKLMU 3aMELICHUSA, U30MEpU3ALUH, NETUIPUPOBAHNS,
LUKJIA3AUY, IIApOJIN3a, KpEKUHra, ropenus. lIpencraBieHne o0 MexaHU3ME peaKUuil
PagvKaIbHOIO 3aMEILCHHUS.

Haxoxnenue B npupoae. CriocoOrbl 1oJIydeHus: U IPUMEHEHUE aJIKaHOB.

[uxnoankanpl. O6mias ¢popmysa, HOMEHKIaTypa u u3omepusi. OCOOEHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (IHMKJIOMNPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKIJIOTICHTAaH,
[UKJIOTeKCaH) MUKIoANKaHOB. CriocoObI OIyYeHHS U IPUMEHEHHUE ITUKI0ATKAHOB.

Ankensl. ['oMonorudeckuii psijy akeHoB, o0mias Gopmysa, HOMEHKJIATypa. DJIEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJl alKeHOB, Sp2-TMOpHMIU3alMsl aTOMHBIX OpOHTanen
yriaepoaa, - u n-cBsizu. CTpyKTypHas u reoMerpuueckas (Iuc-TpaHc-) nzomepus. Ousnueckue
CBOMCTBA aJKEHOB. XMMHYECKHE CBOMCTBA: DPEAKLUHU IPUCOEAVHEHMS, 3aMEIIECHUA B O-
MIOJIOXKEHUE TIPU JIBOMHON CBS3M, NOJMMeEpU3aluu M okucieHus. [IpaBuiio MapkOBHHMKOBA.
KagecTBeHHbIE peakIuy Ha 1BOIHYIO CBsI3b. CIOCOOB! NOTYUYEHUS U IPUMEHEHHE AIKEHOB.

AJTKaueHBI. Knaccudukanus AIKaJUEHOB (conpspkEHHBIE,
U30JIUPOBAHHbIC, KyMyauposanusie). OCOOCHHOCTH HIIEKTPOHHOIO CTPOCHHS W XUMHUYECKUX
CBOMCTB CONPSDKEHHBIX AWEHOB, 1,2- m 1,4-pucoennnHenue. [lomumepusanust CONpsKEHHBIX
nueHoB. CriocoObl MOTY4YeHUs U TPUMEHEHHE aJIKaIueHOB.

Anxunbl. ['oMoOTHYecKuil psija alkuHOB, 00mIas ¢opMylia, HOMEHKIATypa U M30MEpHsl.
DIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKWHOB, SP-THOPHAM3AIMS aTOMHBIX
opbutaneit yriaepona. Puznueckue CBONCTBA AIKHHOB. XHMHUYECKHE CBOWCTBA: PEAKIUU
MPUCOETIMHEHUS, JUMEPU3alMd U TPUMEpPU3alUK, OKUCIeHU. KucioTHeie CBOMCTBA AJIKUHOB,
UMEIOIINX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIC peakIMK Ha TPOHHYIO CBs3b. CrOoCcOObI
MOJTYYEHUS U IPUMEHEHNE AJIKUHOB.

ApomaTuyeckue yriieBoJ1opo/isl (apensl). ['omonoruueckuil psaa apeHos, odmas hopmyna,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl OEH30a.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa OEH30J7a M €ro rOMOJIOTOB: PEaKIUU
3aMeIleHUs] B OEH30JIbHOM KOJIBLIE U YIJICBOJOPOJHOM pajJMKaje, pPEeakLUu MPHCOEIUHEHHUS,
OKHCIIEHHE ToMoJIoroB OeH3ona. IlpeacraBienue 06 opueHTHPYIOLIEM ISHCTBUU 3aMecTUTENeH



B OCH30JILHOM KOJIBIIE HA MPHMEPE AIKUIbHBIX PATUKAIOB, KapOOKCHIIbHOM, THAPOKCHIHLHOH,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHPOJIA.
[Tomumepuszarmst  ctuposna.  CrocoObl  MONydyeHMsT W NPUMEHEHHE  apOMaTHYeCKHX
YIIIEBOJOPOIOB.

[Tpuponusrii ra3. IlomytHeie HedTsHBIE Ta3el. Hedth u €€ mpoucxoxnaenue. KameHHbIN
yroib ¥ TPOAYKTHl ero mepepaborku. CrocoObl mepepaboTKu HepTH: MEepPEeroHKa, KPEeKUHT
(TepMHUYECKHH, KaTaTuTUYECKU), pudopMuHr, mupoiau3. [Ipoaykrsl nepepaboTku HedTH, HX
MPUMEHECHUE B IPOMBIIIIICHHOCTH H B OBITY.

I'eneTnueckas CBA3b MCKAY pa3JIMIHbIMU KJIAaCCaMH YTJICBOJOPOIAOB.

OIEKTPOHHOE CTPOCHHE TaJIONEHIIPOU3BOJIHBIX YIVIEBOAOPONOB. Peakuum 3aMenieHus
rajoresa Ha T'HMAPOKCOIPYIILY, HUTPOIPyIIly, IMaHOTPYIy, aMuHorpynny. JlelictBue Ha
raJIOreHIIPOU3BOAHBIE  BOJHOIO UM  CIMPTOBOIO pactBopa wiénoyu. Bsaumopeincrtsue
JUTAIOTCHAIKAHOB C MarHMeM M LHUHKOM. IIoHATHE O MEeTa/uIoOpraHu4eCKUX COCAUHEHUSIX.
Vcnonb30BaHue TraJOreHIpPOM3BOJIHBIX YIJIEBOJAOPOAOB B ObITY, TEXHUKE M IpPHU CHHTE3E
OpPraHNYECKHUX BEIIECTB.

3KCH€DI/IM€HT2UII)HI>I€ MCTOAbI HM3YYCHHA BCIICCTB U HUX HDGBD&HIGHI/IﬁZ HN3YUCHUC
(GU3NYeCKUX  CBOWCTB  YIVIEBOAOPOAOB  (pPacTBOPHMMOCTB),  KAueCTBEHHBIX  pEaKIui
YIJIEBOAOPOAOB PA3IMYHBIX KJIAccOB (0OeciBeunBaHNEe OPOMHOW MM MOIAHON BOBI, PacTBOpa
nepMaHraHata Kallusi, B3aWMOJICHCTBHE alleTHJIeHa C AaMMHA4YHbIM pPacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHApyX)EHUE YIiepojia U BOJAOPOJa B OPraHUYECKHUX BEIECTBAX,
MOJlyueHUEe ATHIIEHA W H3Y4YCHHE €ro CBOWMCTB, O3HaKomJieHHEe C Koyuiekuusamu «HedTte» u
«Yromp», ¢ o0pa3namMH IUIacTMacc, KaydyKoB H PE3HHBI, MOJEIMPOBAHHE MOJIEKYI
YIIIEBOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoacoaep:kamye opraHudeckne coeTuHeHNsI.

[IpenenbHble oaHOATOMHBbIE cnUpThl. CTpoeHHE MOJEKyad (Ha MpUMEpe METaHoJa U
sTanona). 'omonornueckuii psj, oduast popmyina, ©3oMepus, HOMEHKIATypa U KJIacCH(pHUKaIIHSL.
@uznyeckue CBOICTBa NPENENIbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHble CBS3U MeXay
MOJIEKYJIAMH ~ CIIUPTOB. XHUMHYECKHE CBOMCTBA: pEaKkUMM 3aMELICHMs, JeruJparTalu,
OKHCJIEHHUS, B3aUMOJICHICTBUE C OPraHUYECKUMHU U HEOpraHM4eCKUMH KucioTamu. KauectBenHas
peakuus Ha OJHOATOMHBbIE CHUPTHI. JleicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeJIOBEKa.
CrniocoObl MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢dupsl, HOMEHKIAaTypa U u3oMepus. OCOOCHHOCTH (PU3NUECKUX U XUMHUUYECKHUX
CBOJNCTB.

MHoroaToMHEIE CIIUPTBI — OSTHUJICHIJIMKOJIb U TJIMOCPUH. dusznueckue M XHMHYECKHUE
CBOMCTBA: pC€aknun 3aMCIICHHA, BSaHMOHeﬁCTBHe C OpraHnM4eCKMMHU M HCOPraHWYCCKHUMU
KHCJIOTaMU, KAQYC€CTBCHHAA PCAKIKUA Ha MHOIOAaTOMHBLIC CIIMPTHI. Hpe}ICTaBHeHI/Ie 0 MEXaHHU3MC
pCaKL[I/Iﬁ HYKHGO(I)I/IJIBHOFO 3aMCIICHUA. HCﬁCTBHC Ha OpTraHn3M YCJIOBCKA. CnocoObl MOJIYYCHUA
U MIPUMECHCHUEC MHOI'OAaTOMHBIX CITMPTOB.

®enon. CTpoeHre MOJIEKYIIbl, B3AUMHOE BIMSHUE THAPOKCOTPYIIIBI U OEH30IBHOTO SIpa.
Odusnueckue cpoiictBa (heHoma. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KadecTBeHHBIE
peakuuu Ha ¢eHon. ToxcnyHOCTh ¢eHonma. CrnocoObl MOTydyeHUS W TMPUMEHEHHE (eHoa.
®denonopManbaeTUAHAS CMOJIA.



KapOoHunbHBIE COSIMHEHUS — AQIbJIETHABI M KETOHBL. ODIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpymmbl. ['oMooruyeckue psapl anbIerHI0B M KETOHOB, oOmias ¢opmyina,
M30MeEpPUS M HOMEHKJIarypa. PU3MUecKue CBOMCTBA ajbJETMI0B M KETOHOB. XUMHYECKHE
CBOMCTBAa aQIbJIETUJOB M KETOHOB: peakuuu npucoeauHeHus. OKUCIEHUE abIEeTUJIOB,
KaueCTBCHHBIC peakiuHu Ha anpieruabl. CrocoObl MONyYeHUs M NMPUMEHEHHE albJCTHIOB U
KETOHOB.

OHOOCHOBHBIE Tpe/ieNbHble KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHUCIOT. M3omepust u HoMeHKiIarypa. DHU3MUECKHE CBOMCTBA OJHOOCHOBHBIX
IpEeJeNbHbIX KAapOOHOBBIX KHUCIOT. BoJoOpojHble CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHCIIOT. XWMHUYECKUE CBOWMCTBA: KHUCIIOTHBIC CBOMCTBA, pEakius STEpUPHUKAIUHU, PEaKIUU C
y4acTHEM YIJIeBOJOPOJAHOro paaukanga. OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHsATHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
OcCOoOeHHOCTH CBOMCTB HENMPEJENbHBIX U apOMAaTHUYECKUX KapOOHOBBIX KHCIOT, TUKApPOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IperncraBureny BBICIIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MaJIbMUTUHOBAsA, OJCUHOBAS, IUHONEBAA, NUHONIEH08As KUCAOThL.  CrocoOsl
MOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxubie ¢upsl. ['omonorudeckuii psij, obmast Gopmyra, u3oMepuss 1 HOMEHKIIATypa.
Ou3nyecKkue ¥ XUMUYECKHE CBONCTBA: TUIPOJIN3 B KUCIION U IIEIOYHON Cpefe.

Kupsl. Ctpoenue, pusnueckue U XUMUYECKHUE CBOMCTBA MKHUPOB: TMIPOJIU3 B KUCIOW U
men04Hoi cpee. OCOOEHHOCTH CBOWCTB KUPOB, COAEPIKALIMX OCTATKU HEMPEISIIbHBIX )KUPHBIX
KUCHOT. JKUpbl B IpUPO/IE.

MBI14 KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmass xapaktepuctuka yrieBoAoB. Kiaccuduxamus yriaeBogoB (MOHO-, IU- U
nojucaxapuabl). MoHocaxapuabl: TIOKO3a, (pyKTO3a, rajakrosa, pubdosa, Ae30Kkcupudosa.
®usnueckue CBOWCTBA M HaxoxaeHue B mnpupone. dorocuHrTe3. XUMHYECKHE CBOWMCTBA
[JIIOKO3bl: PEaKIMM C YYacTUEM CHUPTOBBIX M  aNbACTUIAHOW TIpYyNN, CIMPTOBOE U
MOJIOYHOKHCIOe OpoxeHue. IIpuMeHeHHMe TIUIIOKO3bI, €€ 3HAaYeHHE B IKU3HEAEATEIBHOCTU
opranusma. [lucaxapuapl: caxapo3a, ManbTO3a U JakTo3a. BoccraHaBiMBaromue U
HEBOCCTaHaBIUBaloLMe aucaxapuibpl. ['maponus nucaxapuaoB. Haxoxzaenue B mpupone u
npuMmeHeHue. Ilonmcaxapuapl: Kpaxmall, INIMKOTeH M 1eitono3a. CTpoeHue MakpOMOJIEKYI
KpaxMasa, TJMKOT€Ha U Ie/urosio3sl. dusnueckne CBOMCTBa KpaxMala U IEJUIFOJIO3BI.
XVMMHYECKHE CBOMCTBA Kpaxmalsa: THIPOJIM3, KaueCTBEHHAsl Peakuus ¢ MOJOM. XUMHUYECKHE
CBOMCTBA IIEJUTFOJIO3BL: THAPOIIN3, OITy4YeHUE 3(pUpoB 1eu1toa03bl. [IoHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIN MIENK).

OKCIEpUMEHTAIbHBIE METO/bl M3YYEHHs BELIECTB W WX MPEBpAlllEeHUN: PACTBOPUMOCTh
pa3IMYHBIX CIMPTOB B BOJAE, B3aUMOJACHCTBHUE JTAHOJNA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
cnupTa B ajbJETU] Ha pacKaJ€HHONM MeJHOW MpPOBOJIOKE, OKHCJIEHHE 3TUJIOBOIO CIHMPTa
JUXPOMATOM KaJiusl (BO3MOXHO MCIIOJIb30BaHME BUIEOMATEPUANIOB), KAUeCTBEHHBIE PEAKIIMU Ha
anbaerunsl (¢ ruapokcuaom auammuncepeopa(l) u rugpoxcngom Meau(ll)), peakuus raumepruHa
¢ ruapokcunom Meau(ll), xumuueckue cBONCTBa pacTBOpa YKCYCHOU KHUCJIOTHI, B3aUMOJIeHCTBUE
pacTBopa raroko3bl ¢ Tuapokcuaom meau(Il), B3ammomericTBre Kpaxmana ¢ HOJIOM, PEIICHUE
HKCIEPUMEHTANIBHBIX 33j1ad 1o TeMaM «CrupThl U GpeHounbl», «KapOoHoBbIe KHCTOTHL. CloXKHBIE
3hupbI».

A30Tconepmamne OpraHn4eCKue COCAUHECHHUSA.



AMUHBI — OpraHM4YeckHe IpOW3BOAHbIE aMMmuaka. Kiaccudukamus  aMUHOB:
anudaTuyecKkue U apoMaTHUECKUe; MepBUYHbIC, BTOPUUHBIE U TpeTU4yHble. CTpOCHUE MOJIEKYIL,
obmas ¢opMmyia, u3zomMepusi, HOMEHKJIATypa U (pU3UYEeCcKre CBOWCTBA. XMMHUYECKOE CBOMCTBA
anudaTuyecKux aMUHOB: OCHOBHBIE CBOMCTBA, alKUIMPOBAHUE, B3aMMOCHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KuUCI0TOU. CONM aJIKUIaMMOHHS.

AHUIMH — NIpeICTaBUTENb aMUHOB apoMatuyeckoro psaa. Ctpoenue anunuHa. B3aumuoe
BJIMSIHME TPYII aTOMOB B MoOJjeKyje aHwiInHA. OCOOEHHOCTH XMMMYECKHX CBOWCTB aHMJIMHA.
KavectBennsle peakuuu Ha aHWinH. CrocoObl MOJNydeHHs W MPUMEHEHHE aTu(paTHYeCKHX
amMHHOB. [losyueHune aHWwIMHA U3 HUTPOOEH301a.

Amunokucinotrsl. Homenknatypa u  uzomepusa. OTleinbHbIE MPEICTaBUTEIN  O-
AMHUHOKHCIIOT: TJIWINH, ajJaHnH. OuU3ndecKre CBOMCTBA aMUHOKHCIIOT. XMMHYECKHE CBOICTBa
aMUHOKHCIIOT KaKk aM(OTEpHbIX OpPraHUYECKHUX COCIMHCHHH, PEaKIus TOJUKOH/ICHCAIINH,
oOpa3zoBaHHe MENTUIHON CBs3U. bruonornyeckoe 3Ha4yeHUE aMUHOKHUCIOT. CUHTE3 U THUIPOIIU3
METITHIOB.

benku kak mnpuponHeie noiauMepsl. [lepBuuHas, BTOpUYHAs M TpEeTUYHas CTPYKTypa
0enkoB. XMMHUYECKUE CBOMCTBA OCIIKOB: THIPOJIN3, JACHATYpallvs, KaYeCTBCHHBIC PEaKIMH Ha
OeJIKu.

3KCH€DHM€HT&HBHLIG MCTOJBI HM3YYCHHSA BCHICCTB H HX HDCBDaHIeHI/If/'Il PacCTBOPCHUC
0EeaIKOB B BOJC, ACHATYypalusa 0eIKOB IIpU HAarp€BaHnWM, IBCTHBLIC PCAKIINH Ha 6CJ'IKI/I, PCUICHUC
SKCIICPUMCHTAJIBHBIX 3aJa4 110 TEMaM «A30Tc0ﬂep>1<amne OpTraHU4Y€CKUC COCAUHCHUA» U
«Pacmo3naBanue OpraHU4YCCKHUX COCHHHCHHﬁ)).

BbicokoMo/IeKy ISIPHBIC COCTUHEHHUS.

OCHOBHBIC ITOHATUS XUMHH BBICOKOMOJICKYJIAPHBIX COC}II/IHGHI/If/'Ii MOHOMCp, HIOJIUMCED,
CTPYKTYPHOC€ 3BCHO, CTCIICHb IIOJIMMEpHU3AlUU, CPCAHAA MOJICKYJIIpHas Macca. OcHOBHBIC
MCTO/JIbl CHHTEC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ — NoJIMMEpHU3aluAa U MMOJUKOHACHCA .

[Tonumepnsie MaTepHAaJIBL. [Imactmaccel (monuaTUIIEH, HOJIAIPOIIUIIEH,
MOJIMBUHUIIXJIOPHI, MOJIUCTUPOT, MOJIMMETUIIMETaKpHUIIaT, MOJIMKapOOHATHI,
nonvdTUIIeHTEepedTanaT). Y Tuan3anus u nepepadboTka riacTyuka.

OnacToMepbl: HATypajdbHBIM  KaydyK, CHHTETHYECKHEe Kayuyyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHEL. Pe3nHa.

Bonokna: HarypanbHble (XJIOMOK, IIEPCTh, IIENK), HCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHeE (KallpoH | JIaBCaH).

[Tommumeps! cnenuaabHOro Ha3HaueHHs (TeQIIOH, KeBIap, 3JIEKTPONPOBOISIIUE TOJTUMEDSI,
OunopasiaraeMble MOJIUMEPHI).

SKCHGDI/IMeHTaHBHBIe METOJAbI M3YYCHHUS BCHICCTB M HX HDGBDameHHﬁZ O3HAKOMJICHUE C
06p33HaMI/I OpUPOAHBIX M HCKYCCTBCHHBIX BOJIOKOH, ILTaCTMacC, KaydyKoOB, PCIICHHC
SKCHCPUMCHTAJILHBIX 3a/ia4 11O TCMC «Pacmo3HaBanue miacTMacc U BOJOKOHY.

PacuérHble 3a1a4n.




Haxoxnenne MonekynspHONH (OpMyIIbI OPraHUYECKOTO COCTUHEHHUS TI0 MACCOBBIM JOJISIM
AJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKICHHE MOJICKYISIPHON (HOpMYJIbl OpraHUYECKOTrO
coequHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00bEMY) MTPOJYKTOB PEAKIIMU ¥/HITH UCXOHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYPHOH (OPMYITbI
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHX CBONCTB WJIHM CIIOCOOOB TOIy4YEHHUS,
OTIpEeIeIICHUE JIOJU BBIXO/Ia IPOAYKTA PEAKIIMHA OT TEOPETUIECCKH BO3MOXKHOTO.

MeXnpeIMETHRIC CBA3H.

Peanu3zanusi MeXIpEeIMETHBIX CBSI3€M MPU M3YYEHUM OpraHudeckord xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HMCIOJb30BaHWE KaK OOMIMX ECTECTBCHHO-HAYYHBIX IMOHSATHH, TaK U
MOHSATUHI, TPUHATHIX B OTCIBHBIX MMPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mure ecTecTBEHHO-HAyYHBIC TOHSTHS: SBICHUE, HAy4YHBIA (aKT, THUIOTE3a, TEOpHS,
3aKOH, aHaJIM3, CUHTE3, Kiaccuukamnms, HaAOIIOJICHHE, U3MEPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJEIUPOBAHUE.

®dusuka: Marepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJA, SHEPreTUYECKUN
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperarHoe COCTOSIHME BEIIECTBA, (U3UYECKUE BEIMYUHBI,
€IMHULIBI U3MEPEHUS, CKOPOCTb, JHEPI U, Macca.

Buonorus: xierka, opraHu3M, SKocucTema, onocdepa, MeTaboIM3M, HACIECICTBEHHOCTD,
aBTOTPO(HBIM M TETEPOTPO(HBIA THUIT NMUTaHUSA, OpoXeHUE, (POTOCHHTE3, IbIXaHHE, OCIKH,
YTJICBOJIBI, )KUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

FGOFpa(I)I/I}II MOJIC3HBIC UCKOIMAaCMBbIC, TOIIIIUBO.

TexHomorus: IMUIICBBIC MMPOAYKTBI, OCHOBBI PAlUOHAJIILHOI'O IMUTAHUA, MOIOIIUEC CPEACTBA,
MaTCpHraJIbl U3 UICKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.

11 KJIACC

OBLIAS N HEOPTAHUYECKASA XUMUSA

TeopeTuvyeckue 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUeCcKui 31uemMeHT. M3otonbl. CTpoeHHE 3IeKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIA. DHEPreTMUECKHe YPOBHH U TOLYPOBHH. ATOMHBIE
opourtanmu. Kinaccudpukaruss XMMAYECKHX 3JEeMEHTOB (s-, pP-, d-, f-anemenTsl). Pacnpenencuue
AIIEKTPOHOB IO AaTOMHBIM OpOUTaIsIM. DJIEKTPOHHbIE KOH(QUTYpallud aTOMOB 3JIEMEHTOB
NEepBOr0O—4EeTBEPTOTO TEPHOAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, 3JIEKTPOHHBIC
KOH(UTYpallMi HOHOB. DJIEKTPOOTPULIATEIILHOCTD.

Ilepuonnueckuii 3akoH U llepuoandeckass cuCTEMa XUMHUYECKHUX  DJIEMEHTOB
J.W. MenpneneeBa. CBsi3b NepUOAMUYECKOTO 3aKkoHa U I[lepuoaudeckoll CHCTEMbl XMMHYECKHX
3JIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB



XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX UMHU TPOCTBIX U CIIOXHBIX BEHIECTB IO TPyHIaMm M
nepuojaM. 3HaueHue nepuoanueckoro 3akona /.M. Menneneena.

XnuMuyeckast CBsi3b. BUIBI XMMHMUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, MeETajuIM4ecKas.
MexaHu3MbI o0pa3oBaHUS KOBQJICHTHOM CBSI3U: O0OMEHHBII
U JIOHOPHO-aKLENTOPHBIM. OHeprus M JUIMHA CBs3U. llOJNApHOCTH, HANpPaBIEHHOCTH U
HACBIIIAEMOCTh KOBAJIECHTHOM CBsA3U. KpaTHble cBs3u. BomopoaHas cBA3b. MeEXMOIEKYISIpHbIE
B3aMMOJCHCTBHS.

BaneHTHOCT, W BaJCHTHBIE BO3MOXHOCTH aTOMOB. CBsI3b 3JCKTPOHHOH CTPYKTYPHI
MOJIEKYJI C MX T€OMETPHUYECKUM CTpPOSHUEM (Ha MpUMEPE COSAMHEHUN DJIEMEHTOB BTOPOTO
nepuoa).

[IpencraBinenre O KOMIUIEKCHBIX coeauHeHHsX. (CocTaB  KOMIUIEKCHOTO  HOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHAbL. 3HAu€HHWE KOMIUIEKCHBIX coeauHeHuid. [lonartue o
KOOPAWHALIMOHHON XUMUHU.

BemiectBa MONEKYNSIpHOTO M HEMOJEKYJISPHOIO CTpPOeHUs. THMbl KPUCTAIIMYECKHUX
peméToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

ITonsaTue o nqucnepcHeIx cuctemax. Mcrunnasie pactBopsl. [IpencraBieHne 0 KOJIIOUIHBIX
pactBopax. CrnocoObl BbIpa)KEHUS KOHILIEHTPAlUM pacTBOPOB: MaccoBas JA0J BELIECTBAa B
pacTBOpe, MOJISIpHAas ~ KOHLEHTpanusa. HacellleHHble ¥ HEHACBILIEHHBIE  PaCcTBOPHL,
pactBopuMOCTh. KpucTtamtoruaparsl.

KJ'IaCCI/I(l)I/IKaI_[I/IH U HOMCHKIJIaTypa HCOPraHUYCCKUX BCHICCTB. TpI/IBI/IaJILHLIe Ha3BaHUA
OTACIBHBIX HpC}ICTaBHTGHGﬁ HCOPTaHNYCCKUX BCIICCTB.

Knaccudukanus XuMH4eCKUX peakuil B HEOPraHMUeCKOi U OpraHMuecKoil XUMuu. 3aKoH
COXpaHEHHUs MacChl BELIECTB; 3aKOH COXPAHEHUSA U NPEBPALEHUS DHEPIUU IPU XUMUYECKHUX
peakuusx. TernoBble 3QPEKThl XUMUUECKUX peakiuil. TepMoXxuMuuecKkue ypaBHEHUS.

CkopocTh XMMHUECKOH peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (akTopoB. ['OMOreHHbIE
Y TeTepOreHHble peakunu. Katanus u karanmu3aTopsl.

OOparumble W HeoOpaTHMMbIe  peakiuu. XuMHYeckoe paBHOBecue. Koncranta
XUMUYECKOTo paBHOBecHsl. DaKTOphI, BIMUSIOUIME HA TOJOKEHHUE XUMHYECKOTO PaBHOBECHS:
TEeMIIepaTypa, MaBJICHHE W KOHIEHTPAIIMH BEIIEeCTB, y4YacTBYIOIMX B peaknuu. [IpuHIummn
Jle laTense.

OnexTponuTtnueckass jauccoruanus. CuibHble M cialble  AeKTpoiuThl. CTeneHb
nucconnanuu. Cpena BOJHBIX PACTBOPOB: KUCJIOTHAs, HEUTpalibHas, IienoyHad. BomopoaHslil
nokazarenb (pH) pactBopa. I'maponus coneii. Peakiuu nonnoro ooMeHa.

OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHBIC peakinuu. CreneHb oOkucHeHHs. OKHCIUTENIb U
BOCCTaHOBUTENb. [IpOIeCChl OKHCICHHMS W BOCCTAHOBICHHS. BakHEHIIne OKUCITUTETH U
BOCCTaHOBUTENU. METO/T 37IEKTPOHHOTO OajaHca. DJIEeKTPOJIU3 paCTBOPOB U PACILIABOB BEIIECTB.

OKCIIepUMEHTAITLHBIC METOJbl W3YUYEHHsI BEIIECTB W WX TIPEBPANICHUHN: PA3JIOKEHHE
MEPOKCHIa BOJOPOAAa B MPHCYTCTBUU KAaTalIM3aTopa, MOJCIN KPUCTAUIMYCCKUX PEIIETOK,
NPOBEICHUE pEaKIUid HMOHHOTO OOMEHa, OIpeaelieHHe CpeAbl PacTBOPOB C IOMOIIBIO




UH/IMKATOPOB, U3YUYECHUE BIMAHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakluu U
[IOJIOXKEHUE XUMUYECKOTO PABHOBECHS.

Heopranuveckasi xumusi.

[Tonoxxenne HemerauioB B llepuonnueckoil cucteMe XUMHYECKHX — 3JIEMEHTOB
J.W. MenneneeBa U OCOOCHHOCTH CTPOCHHS MX aromMoB. Du3nueckue CBOMCTBAa HEMETAJLIOB.
AmoTponusi HeMeTaJuIoB (Ha puMepe KUCIopoia, cepsl, hocdopa U yriieposa).

Bonopon. INomydenue, ¢pu3nueckue U XUMHUYECKHE CBOWCTBA: PEAKIMU C METANIaMU U
HEMeTaJlJIaMH, BOCCTAaHOBUTENbHBIE CBOMCTBA. [ apuibl. TOMINBHBIE 3JIEMEHTHI.

["anorensl. Haxoxaenue B mpHupoje, CIOCOOBI MOTy4YeHHs, (PU3NUYECKUE U XUMHYECKHE
cBoiicTBa. ['asioreHoBOIOpOABl. BakHeNIMe KHUCIOPOACOAEPIKAIINUE COCIUHEHUS TaJOrCHOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MOTYYeHHs TajoreHoB. [I[pumMeHeHne rajioreHoB u
UX COCAUHEHHI.

Kucnopon, o30H. JlaboparopHble U NPOMBIIUIEHHBIE CHOCOOBI MOJIy4EHHs] KHCIOPOJA.
dusnueckue M XUMHUYECKHE CBOWCTBA M IPUMEHEHUE Kuciopona U o3oHa. Okcuiel u
HEPOKCU/IBI.

Cepa. Haxoxnenue B MpHUpOAE, CIOCOOBI MOJy4eHHUs, (U3MUECKHE U XUMHYECKHE
cBoiictBa. CepoBonopon, cynbuasl. Okcua cepsi(IV), oxcun cepui(VI). Cepuucras u cepHas
KUCTOTBI U uX coiu. OCOOEHHOCTH CBOMCTB cepHOl KucnoThl. [lpuMenenue cepol u eé
COCTUHEHUH.

A3zor. HaxoxnaeHue B mnpupoje, crnocoObl TMONY4eHHs, (PU3UUYECKHE M XUMUYECKHE
cBoiictBa. AMMMaKk, HUTpuAbl. Okcuasl a3ora. A30THCTas M a30THAs KHUCIOTBI M HMX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KHUCHOTHL. [IpriMeHeHHe a30Ta U ero coenuHEHUH. A30THBIC
yI100peHusl.

®ocdop. Haxoxnenue B mpupoje, crocoObl MOITydeHus, (pU3NYECKHe U XMUMUYECKHE
cBoiictBa. Dochuast u Pochun. Oxcuasl docdopa, dochopHas kuciora U €€ COJHu.
[Tpumenenue pochopa u ero coenuneHnit. @ochopHbie y100peHHUS.

VYrnepon, HaxoxaeHuWe B Tpupoae. AJuiorpomHbie Momudukanuu. Ddusnyeckue u
XUMHUYECKHE CBOWMCTBAa MPOCTHIX BeEHIECTB, 0Opa3oBaHHBIX yriepomoMm. Oxkcupn yraepoxa(ll),
OKCH]T yraepoaa(IV), yTOJbHas KHCJIOTa U ed COJIH. AKTUBHUPOBAHHBII
yrousb, aacopbuus. @ymiepensl, rpadeH, yriaepoaHble HaHOTPYOKW. [IpuMeHeHHe MPOCTHIX
BEIIECTB, 00Pa30BaHHBIX YIJIEPOJOM, U €T0 COSAMHEHHH.

Kpemuuii. Haxoxzaenue B mpupoje, cnocoObl MoiaydeHus, (GU3NUecKue U XUMHYECKHE
cBoiictBa. Okcnn kpemuusA(1V), kpeMHueBass KMCIOTa, CHIIMKAThl. [I[puMeHeHne KpeMHHUS U €T0
coequHennil. CTEKJ0, ero mMoJy4YeHHue, BUIbI CTEKIIA.

[Tonoxxenne MeramnoB B [lepuoaudeckoii cucteMe XMMHUECKUX 371eMeHTOB. OCOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UueK aTOMOB MeTaylioB. O0mue pu3nyecKkue cBONCTBAa METAJUIOB.
[TpumeHeHne MeTaoB B OBITY U TexHHKe. CIIJIaBbl METAJJIOB.

DJEeKTPOXUMHYECKHHN Psijl HANPsDKEHUH MeTaiutoB. O0mme crocoObl MOTy4YeHHS METAIJIOB!
THIPOMETAILUTYPTHsl, TMPOMETAILTYPIHUs, JIIEKTpoMeTaTyprus. [IoHsTHE 0 KOPPO3HU METaILIOB.
CriocoObI 3aIUTH OT KOPPO3UH.



OObmas xapakrepuctuka MeTauioB IA-rpynnsl Ileprnoauueckoil cUCTEMbl XUMHUYECKUX
sneMeHToB. Hatpuil u xanuii: nomyyenue, pu3ndeckue U XMMHUYECKHE CBOMCTBA, IPUMEHEHHE
IIPOCTHIX BELIECTB U UX COCAUHEHUN.

O6mas xapakrepuctuka metamuioB IIA-rpynmnsr [lepruoaunueckoil cucTeMbl XMMHUYECKHUX
9JIEeMEHTOB. MarHuii M KaupLuil: mnosnydeHue, (u3MYecKMe M XUMHMUYECKHE CBOMCTBA,
IIPUMEHEHHE IPOCTHIX BEILECTB U UX coeuHeHUI. KECTKOCTh BOJBI U CLIOCOOBI €€ YCTpaHEHUS.

ANIOMHUHHHR: TIONy4eHHe, (U3NYECKHe U XUMHUYECKHE CBOWCTBA, MPUMEHEHUE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuil. AM(OTepHblE CBOICTBa OKCHJA M TUAPOKCHIA ATOMHUHMI,
TUAPOKCOKOMIUIEKCHI AIFOMUHUS.

OO6mass xapakTepucTuka MeTaoB moOouyHbix mnoarpymnn (b-rpymnm) Ilepuoamueckoit
CHUCTEMBI XUMHYECKHUX JIEMEHTOB.

Du3nYecKue ¥ XUMUYECKHE CBOMCTBA XpoMa U ero coeAnHEeHH. OKCHUIBI U THIPOKCH/IBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpoMarbl ¥ ITUXPOMATHI, KX OKHUCIUTEIHHBIC CBOWCTBA.
[TorydeHnue u mpuMEHEHUE XPOMa.

®dusnyeckue M XMMHUYECKHME CBOMCTBA MapraHila M €ro CoeIMHeHWi. Baknelmue
coenunenus mapranna(ll), mapranna(IV), mapranua(VI) u mapranua(VII). [lepmanranar kanus,
€r0 OKHCIIUTEIBHBIE CBOWCTBA.

OuznyecKkue U XMMHUECKHUE CBOMCTBA Kele3a U ero coenuHeHuil. OKCUIbl, THIPOKCHIIBI U
conn xkene3a(ll) u xeneza(Ill). [lonyduenne u npuMeHeHHE *Keje3a U ero CIIJIaBoB.

Du3nyecKne 1 XMMHYECKHE CBOMCTBA MEIH U €€ coennHeHuil. [lonydyenne u npuMeHeHue
MEJIU U €€ COCTMHEHUN.

I_[I/IHKZ IOoJIy4CHHEC, (I)I/I3I/I‘IGCKI/IC U XUMHYECKHE CBOMCTBA. AM(i)OTepHLIe CBOMCTBA OKCHIaa
W TUAPOKCHU A HUHKA, THAPOKCOKOMIIJIICKCHI IMHKA. HpI/IMeHCHI/Ie OWUHKa 1 €10 COGI[I/IHCHI/II\/'I.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAIlIEHUN: n3y4eHrue o0pas3ion
HEMETAJIOB, TOpeHue cepel, ¢ocdopa, xKeineza, MarHus B KUCIOPOAE, M3YYEHHE KOJIEKLIUU
«MeTtansl ¥ CIUIaBbl», B3aUMOJEHCTBUE LIETOYHBIX U IIETOYHO3EMENbHBIX METAJUIOB C BOAOU
(BO3MOYHO HCITIOJIb30BAHKE BUIEOMATEPHUAIIOB), B3aUMOICIICTBHIE IMHKA U XKeJle3a C PACTBOPAMHU
KHCIJIOT U LIEJNOYEl, KaUeCTBEHHbIE PEaKIIMM HAa HEOPTraHWYECKUE aHHOHBI, KATUOH BOJOPOJA U
KaTHOHBI METAJIJIOB, B3aUMOJIEHCTBUE THIPOKCH/IOB ATFOMUHUS U IIUHKA C PACTBOPAMH KUCJIOT U
HIesIoyeil, pelieHrue SKCIEpUMEHTANbHBIX 3afad 1o TemaMm «lamorensl», «Cepa u €€
COeTMHEHU», «A30T U (hochop U UX coeAMHEHUD», «MeTaibl TMIaBHBIX MOATPYIIY, «MeTasibl
MOOOYHBIX MTOATPYIII.

XuUMHA ¥ KU3HbD.

Ponp xumMum B oOecriedeHnH yCTOMYMBOTO pa3BUTHs deloBedecTBa. [IoHITHE 0 HAYUHBIX
METOJlax T[O3HAaHWS MW METOJOJIOTMM HAy4dyHOro uccleqoBaHus. HayuyHble TNPUHIMIIBI
OpraHU3aIMi XUMHUYECKOTO MPOU3BOCTBA. [IpOMBINIUIEHHBIE CIIOCOOBI MOTYYEHUsT BAXKHEHIITNX
BEIIeCTB (Ha MpUMEpe MPOU3BOACTBA aMMHUAKa, CEPHON KUCIOTHI, MeTaHoja). [IpoMbInieHHbIE
CIocoObl MOJTYYEHHs] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHUE OKpY’Kalolled cpeabl U
ero nociueacTBus. Posb xumun B 00ecrieueHIN SHEPreTHIeCKON Oe30IMaCHOCTH.



XumHus U 310poBbe 4enoBeka. JlexkapcTBeHHble cpencrsa. [IpaBuiia HCIONB30BaHMS
JIEKapCTBEHHBIX ITpenapaToB. Ponb XMMUM B pa3BUTHH MEIULIVHBI.

XHUMHSA TUIU: OCHOBHBIE KOMIIOHEHTHI, ITUIIEBLIE J00aBKU. Pob XUMHUKM B 00€CIIEUEHUH
[MUIIEBON OE30MACHOCTH.

Kocmernueckue u mapgdromepnsie cpencrtBa. beiroBas xumwus. IlpaBuma ©Ge3omacHOro
UCIIOJIb30BaHUs MPEenapaToB ObITOBOM XMMUU B IOBCETHEBHOMN JKHU3HU.

XUMUS B CTPOUTEIHCTBE: BXKHEHIIINE CTPOUTENIbHBIE MaTepHaibl (LIEMEHT, OETOH).
XuMHs B CENbCKOM X03s1iicTBe. Opranndeckrue 1 MUHEpaibHbIe y10OpEeHNUSsI.

CoBpemMeHHbIE KOHCTPYKLMOHHbIE MaTepuajbl, KPacKu, CTEKJIO, Kepamuka. Marepuaibl
JUIs 3JIEKTpOHUKH. HanoTexHonoruu.

PacuérHbie 3a1a4u.

Pacuére: Macchl BemecTBa WM 00bEMa ra3oB IO W3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MacChl (00bEMaA, KOIMUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIUU, €CIW OJHO W3 BEIIECTB HMMEET MPUMECH, Macchl (00BEMa,
KOJIMYECTBa BEIIECTBA) MPOYKTa peaxiuu,
€CJIM OJTHO M3 BEIIECTB JIaHO B BUJE PACTBOpA C OMPEACIEHHON MAacCOBOM J0JIE PaCTBOPEHHOIO
BEIIECTBA, MACCOBOM JIOJIM U MOJISIPHOM KOHIIEHTpAllMHM BEIIECTBa B PAacTBOpE, AOJH BBIXOJa
MPOJIYKTa PEAKIUH OT TEOPETUUECKHA BO3ZMOKHOTO.

MexnopeaIMeTHBIE CBA3H.

Peanu3zanus MeXNpeAMETHBIX CBsI3€H NP M3y4eHUH OOILIeH U HEOpraHMYeCKOW XMMHUHU B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTHH,
TaK U NOHSTHUN, IPUHATHIX B OTJENIBHBIX IIPEIMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE TOHSTHS: SBIIEHHE, HAy4YHBIA (aKT, TUMOTE3a, TEOPHS,
3aKOH, aHallu3, CHUHTEe3, Kilaccuukanus, TEpPUOJUYHOCTh, HAONIOJACHUE, W3MEPEHHE,
HKCIIEPUMEHT, MOJEIIb, MOJECIUPOBAHHUE.

®uznka: Mmartepus, MUKPOMHD, MaKpOMHp, aTOM, 3JIEKTPOH, INPOTOH, HEUTPOH, MHOH,
M30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJIa, SHEPreTHYECKH YPOBEHb, BEIECTBO, TEJIO0, OOBEM,
arperaTHOe COCTOSIHME BELIECTBA, HACAIbHBIN Ta3, (U3UUYECKUE BEIMYUHBI, E€IUHHUIIBI
U3MEpEHUs], CKOPOCTh, SJHEPT U, Macca.

buonorus: KJICTKA, OpraHu3M, 3SKOCHUCTEMA, 61/100(1)epa, MeTaGOHI/BM, Makpo- H
MHKPOIJICMCHTHI, 6em<n, JKHUPBI, YIJIEBOAbI, HYKJICUHOBBIC KHUCIIOTEI, (bepMeHTI)I, T'OPMOHEI,
KpYroBOpOT BCIICCTB U ITOTOK SHCPIUH B SKOCUCTCMAX.

Feorpa(bml: MHHCPAJIbl, TOPHBIC TOPOJbI, ITOJIC3HBIC HCKOIIACMEBIC, TOIIJIINBO, PECYPCHI.

TexHomorus: XxuMudecKas MNPOMBIINIJICHHOCTb, MCTAJINIYpPrusd, CTPOHUTCIBHBLIC MaTCpHAJIbI,
CENIbLCKOXO03SICTBEHHOE IIpOU3BOJACTBO, IMHUIINEBAA IIPOMBINIJICHHOCTD, (bapMaueBTquCKaﬂ
IMPOMBIIIJICHHOCTD, IIPOHU3BOJCTBO KOCMETHUYCCKUX mpemnaparos, IMPOU3BOJACTBO
KOHCTPYKIIMOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA IMPOMBIIIIJIICHHOCTh, HAHOTCXHOJIOTUH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMbBI 110 XHMMHWU HA
YIJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

B coorBercTBUH C CUCTCMHO-ACATCIbHOCTHBIM IMOAXOJA0OM B CTPYKTYPC JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS Mpeamera «XHUMHUS» Ha YPOBHE CpeaHero ooiiero obpazoBaHus
BBIJICTICHBI CJICTYIOIINE COCTABISIONINE: OCO3HAHUE O0YUAIOIIMMHUCS POCCHICKON TPa)KIaHCKON
UJCHTUYHOCTH; TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSITENILHOCTH M CaMOOMPEAETICHUIO;
HaJIMYyue MOTHUBALMM K  OOY4YEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIMXCS
PYKOBOJCTBOBATbCA MPUHATHIMH B OOIIECTBE MpaBHJIAMU W HOPMAaMU TOBEICHUS; HaJIHuue
IMpaBOCO3HAHUA, DKOJIOTHUECKOH KYJBbTYPBHI; CIIOCOOHOCTH CTaBHUTh HCJI U CTPOUTH KU3HCHHBIC
TUTaHBI.

JIMuHOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMeTa «XUMHUS» OTPaKarT cHOPMUPOBAHHOCTD
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIIEHOCTH OOYUYAIOMIMXCs B MPOLIECCE pealln3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuHOCTHBIE pe3yJabTaThl OCBOEHUS IpeaMeTa «XUMHUS» OTPaXKaroT c(HOPMUPOBAHHOCTD
OTbITa [TO3HABATEIBHON U MPAKTUYECKOHN JEeATENIbHOCTH 00yUYaroluXcsl B MPOIEcCce peann3anuu
00pa30BaTeNbHON JAEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOTr0 BOCIUTAHMS

OCO3HaHUA 00yYaIOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPaBOIOPSIKY;

MPEJCTaBICHUS. O COLMAIbHBIX HOPMaX W MPaBHIAX MEXKIMYHOCTHBIX OTHOIICHHHA B
KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘lCCKOfI ACATCIIBHOCTH IIPpU CO3JaHUN y‘ICGHHX ITPOCKTOB,
pPEIICHUN y‘Ie6HI)IX M ITO3HAaBAaTCJIbHBIX 3a7a4, BIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI IPYTUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yU4EOHOM NesTEIbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

[IEHHOCTHOTO OTHOIIECHUS K HMCTOPUYECKOMY M HAay4YHOMY HACIEIUI0 OTEYECTBEHHOMN
XHAMHH;

YBaXXCHHUA K MPOLECCY TBOPYUYECTBA B o0actu TCOpPHUU U MPAKTUYCCKOI'0 MPHIIOKCHUA
XUMHHU, OCO3HaHHA TOIO, 4YTO JAaHHBIC HAYKHW €CTbh pPE3YIbTAaT MJIHUTCIbHBIX Ha6JIIO,I[eHHI>'I,
KPOMOTJIMUBLIX SKCIICPUMCHTAJILHBIX ITOUCKOB, IOCTOAHHOI'O TPpyAda y‘-IéHI:IX U MMPAKTUKOB,;

UHTEpeca M IO3HABAaTEIbHBIX MOTHUBOB B IIOAYYEHUU U IOCIEAYIOLIEM aHaIu3e
UH(POPMALIUHU O TIEPETIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;



3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUSI:
HPaBCTBEHHOI'0 CO3HAHUS, TUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLICHMUBATh CUTyalluH, CBA3AHHBIC C XUMUYCCKNMU ABJICHUAMU, U IPUHHUMATDH
OCO3HAHHBIC PCHICHUSA, OPUCHTHUPYICh HA MOPAJIbHO-HPAaBCTBEHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OLICHUBATh CBOE IOBEAEHUE M IOCTYIKH CBOHUX TOBApHILEH C MMO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHHMS MOCIEACTBUM MOCTYIIKOB;

4) hopMHUPOBAHMS KYJIbTYPbI 310POBbSI:

IIOHUMAaHUuA HCHHOCTeﬁ 300pOBOIro H 0€e3011aCHOIO 06p333 JKHU3HH, H606XO,Z[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHUSA K CO6CTBCHHOMy (1)I/I3I/I‘I€CKOMY H IICUXUYCCKOMY 310POBbIO;

coOnrofeHus mpaBui 0e30MmacHOro oOpalieHHus ¢ BelleCTBaMH B OBITY, MOBCEIHEBHOM
J)KU3HU, B TPYAOBOM AEATEIBHOCTH;

INOHUMaHHA LNCHHOCTU IpaBUJl HWHAWBUAYAJIbHOTO W KOJUICKTUBHOI'O 0e30macHoro
MOBCACHUS B CUTYyAllUAX, YTPOKAOIINUX 3M10POBBIO U JKU3HU J'IIO,I[@fI;

OCO3HAHMsI IOCJIEACTBUN M HENPHITUS BPEIHBIX NPUBBIUEK (YHOTPEOJIEHHUS aJIKOIroJis,
HapKOTHUKOB, KYpEHHUs);

5) TpynoBoro BocnuTaHus:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B y4eOHO-MCCIIEI0BAaTEIbCKOW JIeATENbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOC Y4YaCTUC B PCIICHHU IPAKTUYCCKHUX 3aaaq COIII/IaHBHOfI
HAIIPpaBJICHHOCTH (B paMKax CBOCTO KJjiacca, IJ_IKOJ'ILI);

MHTEpeca K MPaKTUUYECKOMY M3y4YEHUIO NMpodeccuil pa3Iu4yHOro pojia, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHU 110 XUMUU;

YBa)XEHHUs K TPYLY, JTIOASIM TPyJla U pe3ybTaTaM TPYAOBOM 1€ATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY WHAMBUAYAIBHOM TpaeKTOpUH OOpa30BaHMUS,
Oynymeil mpodeccun U peaan3alnuu cOOCTBEHHBIX HU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, UHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

AKOJIOTUYECKH ITEIECO00pa3HOTr0 OTHOIIEHUS K MPUPOJIE KaK UCTOYHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHUMAaHHUS TI00ATBHOTO XapaKTepa HYKOJIOTMUECKUX MPOOJieM, BIUSHUS IKOHOMHUYECKUX
MPOIECCOB HA COCTOSHUE TPUPOJTHON U COLIMATBHOM CPEIbl;

OCO3HaHUS HEOOXOIUMOCTH UCTIOIB30BaHUS JOCTH)KCHUN XUMHHU IS PEIICHUs BOTIPOCOB
paloHaIbLHOTO MPUPOIONOIB30BAHUS;



AKTUBHOI'O HEMNpUATUS IEUCTBUN, NMPUHOCIIIUX BPEH OKPYKAKOLIEH MPUPOIAHON Cpere,
YMEHHsI MPOTHO3UPOBATh HEOJIAroNpUsATHBIE SKOJIOTMYECKHE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOIO SKOJOTMYECKOIO MBIIIJIEHUS, JKOJOTUYECKOM KYJIbTYpBI, OIbITA
JEATCIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJCTBOBATbCS MMM B
MI03HABATEIbHOM, KOMMYHUKATHBHOHN M COIIMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOOHH;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHPOBO33pPCHHUA, COOTBETCTBYIOIIECTO COBPEMCHHOMY YPOBHIO PpPa3BUTHA HAYKH U
06HIGCTB6HHOﬁ IMPAKTHUKH;

NOHUMaHMs CHeuu(UKH XUMHUM KaK HayKd, OCO3HaHus €€ poiaud B (OPMHUPOBAHUU
PalMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHHUS 00 OKPY)KaIOIIeM
MHUpE KaK O €QUHCTBE IPUPOJbI U YEJIOBEKAa, B IIO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEU H
pelIeHny MpobsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHUS;

yOSXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHUMHUHU JJII COBPEMEHHOW IMBWIM3AIUMU: B €€
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH M Ba)KHOM POJIM B CO3/IaHHWU HOBOW 0aszbl MaTepuaibHOU
KYJbTYPHbI, B PEIICHUU TI100aTBHBIX MTPOOJIEM YCTOMUMBOTO PAa3BUTHUS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTHYCCKOM, THUIIEBOM M OKOJOTHYECKOH O€30MacHOCTH, B Pa3BUTUU MEIUIUMHBI,
00€eCTeueHUN yCIOBUN YCTEIIHOTO TPYJa U SKOJIOTHYECKA KOM(OPTHOM KU3HU KAKIOTO YjIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: IIOHMMAHMsS CYIIHOCTM METOJOB ITO3HAHWI,
UCTOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOIb30BaTh MOJydaeMble 3HAHUS TS
aHaM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEeHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAayYHBIX (DaKTOB M UMEIOLIMXCS TaHHBIX
C LENBIO MTOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIOJIb30BaTh XUMHYECKUES 3HAHUS AJId pCICHUA HpO6J’I€M
B PCAJIbHBIX KU3HCHHBIX CUTYAllUAX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATENbCKOMN A TENbHOCTH;
TOTOBHOCTH M CIIOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHMIO U CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAaHUM 1O XUMHH B COOTBETCTBHUM C JKU3HCHHBIMHU

MOTPEeOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM TpyAa B pa3iIUyHBIX cdepax mpodeccnoHanbHON
JIeATETbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI



MeranpenmMeTHble pe3yiabTaThl OCBOSHHUS MPOrPaMMbI MO XUMHH Ha YPOBHE CpPETHETO
o01rero oOpa3oBaHus BKIFOYAIOT:

3HaYUMble s (HOPMHUPOBAHMS MHPOBO33PEHUs OOYYArOIIMXCS MEKAUCLUIUIMHAPHBIE
(MeXmpenMeTHbIe) 00LIeHayYHbIE TIOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crieln(uKy METOI0B IIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
SHEPTus, SIBJICHUE, MPOIECC, CHCTEMa, HAyYHBIH (aKT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeI0BaHKEe, HAOII0IeHUE, U3MEPEHUE, IKCIICPUMEHT U JIpyTue);

yHUBEpCallbHble ~ y4eOHble  jeiicTBus  (HO3HABaTeNbHBIE,  KOMMYHHKATHUBHBIC,
peryJsTHBHEIC), oOecrieunBaomue  (GopMupoBaHWE  (YHKIMOHAIBHOW  TPAaMOTHOCTH H
COIMAJIbHOM KOMITETEHIIMH 00YJaIOIINXCS;

CIOCOOHOCTh ~ OOyYaroIIUXCS ~ MCIONB30BaTh  OCBOCHHBIE  MEKIUCHUIUTMHAPHEIC,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpcaJlbHble y4deOHble ACWCTBUS B IO3HABAaTEIbHOH U
COLIMAJIbHON ITPAKTHKE.

MeranpeaMeTHbIe pe3yibTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU Y4€OHBIMU
[103HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JACHCTBUSAMU.

Ilo3naBaTeibHBbIE YHHBeEPCAJbHbIE YUeOHbIE T1eHCTBHS
1) 6a30Bble JJOrMYecKUe AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh M aKTyaJU3UpoBaTh MNpobiIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeCACIAATE HOCIIN ACATCIBHOCTU, 3aJdaBas IapaMETpbl U KPUTCPUU HUX HJOCTHUKCHMHA,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCIIOJIB30BaTh IIPpU OCBOCHUU 3HAHUI HpI/IéMBI JJOTUYCCKOT'O MBIIIJIICHUA: BbIIACIATH
XApaKTCPHBIC TIPHU3HAKU MOHATUI U YCTaHaBJIMBATb WX B3aUMOCBA3b, HCIIOJbB30BATH
COOTBETCTBYIOIINE MMOHATHUA JIA 00BICHEHUSA OTACIBbHBIX (baKTOB n HBHeHHﬁ;

BLI6I/IpaTL OCHOBAHUA U KPUTCPUU IJIA Knaccn(bmcaunn B€IICCTB U XUMHNYCCKHUX peaKuHﬁ;
YCTaHAaBJIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY N3YUACMbBIMU SBJICHUSMU,

CTPOUTHL JIOTUYCCKUC PACCYKICHHUA (I/IH,Z[yKTI/IBHLIC, ACAYKTHUBHBIC, II0 aHaJ'IOI‘I/II/I),
BBIABJIAATH 3aKOHOMEPHOCTH U IMMPOTHBOPEYHA B paCCMAaTPUBACMBbIX SABJICHUAX, (bOpMy.]'H/IpOBaTI)
BBIBObI U 3aKJIIFOUYCHMUS,

MPUMEHATHh B MPOIECCe MO3HAHUS HCIOIb3YEeMbIe B XMMHUU CHMBOJUYECKHE (3HAKOBBIC)
MO/JIEJIH, IPe00Pa30BBIBATH MOICTIbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) DJIEMEHTA,
XumMuueckass (GopMynia, ypaBHEHHE XHMHYECKON peakuud — TpU pEIIeHuHd Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a]ad, MPUMEHSITh Ha3BaHHbBIE MOJEJIbHbIC MPEACTaBICHUS
JUTSI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUYECKUX PEaKIIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKUE 1eHCTBUS:



BJIaACTb OCHOBAMU MCTOJ0B HAYYHOI'O MMO3HAHHWA BCUICCTB U XUMHUYCCKUX peaKHHﬁ;

dbopMymupoBaTh I[ENW W 3aJa4d  KCCIEAOBAaHHUS, WCIOJIB30BaTh IIOCTABJICHHBIC W
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TSt QOPMHUPOBAHUS TUITOTE3BI IO MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIAJICTh HAaBBIKAMU CAaMOCTOATEIBHOTO IUIAHUPOBAHMUS W MPOBEACHUS YUCHHUUECKUX
9KCIIEPHMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJOM IIpOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIECIOBAHMS, COCTABIATE OOOCHOBAHHBIA OTYET O MPOAETAHHON
pabore;

HpI/IO6peTaTb OIIBIT y‘ICHI/I‘leCKOI‘/‘I HCCHCHOB&T@HBCKOﬁ u HpOGKTHOﬁ JACATCIIbHOCTH,
IMPOABJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOMCKY MCTOJOB PCHICHUA
MMPAaKTUYCCKUX 3aa4, IPUMCHCHHIO PA3JIMYHBIX MCTOJ0B ITO3HAHMA.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBAThCS B PA3IMUHBIX HCTOYHUKAX HHPOpMAIMK (HAy4YHO-TIOMYIspHAs
JauTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
AHAIM3UPOBATh HHGOPMAIIMIO PA3IUYHBIX BUIAOB M (HOPM TNPEICTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl U MPUMEHSATh pPAa3NUYHbIE METOJbI HpPU TOUCKE U OTOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBINIOJHEHUS YUe€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

NpUOOpPETaTh OMBIT MCMOIb30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (hopMy mpejacTaBieHus WH(poOpMaUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAayYYHBIM $3BIK B KauyecTBE CpeJICTBA MNpH paboTe ¢ XUMHYECKOU
uH(popMaLMel: NPUMEHATh MEXIpeAMETHble ((U3MuecKue U MaTeMaTU4eCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIL30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTHU.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYX)AAae€MOU TEMBbI B X0JI€ TUAJIoTa U/WUIN JUCKYCCHH,
BBICKA3bIBATh UieH, OPMYITHUPOBATH CBOM MPEJIOKEHUS OTHOCUTEIBHO BBITTOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNATh C IPE3EHTAlMEH pe3yJbTaTOB ITO3HABATEIBHOU MEATEIBHOCTH, IMOJTYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIMIOJIHEHHUH XUMHUYECKOIO
9KCIIEPUMEHTAa, TPAKTUYECKOW pabOThl MO HCCIEIOBAaHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3zanuu y9eOHOTo TMPOEKTa, W (POPMYITHPOBATH BBIBOJBI MO pPE3yiIbTaTaM IMPOBEIEHHBIX
HCCJIEIOBAaHUM IMyTEM COTTIACOBAHUS MO3ULIUHI B X0€ 00CYXK/IeHUS U OOMEHAa MHEHUSIMH.



PeryasitTuBHble yHHBepcabHble yUeOHbIE 1eliCTBHS:

CaMOCTOSITENIHO TUIAHUPOBATh U OCYIIECTBISATH CBOIO TO3HABATENBHYIO JESTEIBHOCTD,
ompenenss e€ eI W 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOJMMOCTH KOPPEKTUPOBAThH
npeyiaraeMblid aITOPUTM JCUCTBUN TIPH BHITIOJHEHUH YY4E€OHBIX M HCCIIEIOBATEILCKUX 3aj1ad,
BBIOMpATh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ yUYE€TOM MOJYYCHHS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYHICCTBJIATL CAMOKOHTPOJIb ACATCIbHOCTU HA OCHOBC CaMOaHaJIM3a 1 CaMOOLICHKU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmMeTHbIE pe3ynbTaThl OCBOEHUS MPOrpaMMbl IO XMMUU Ha YIiyOJEHHOM YpPOBHE Ha
YPOBHE CpeJHEro oOLero oopa3oBaHMs BKJIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMHUS» HaydHbl€ 3HAHUS, YMEHMSI U CHOCOOBI JIEHCTBUM IO OCBOEHHUIO, MHTEPIpETAlUU U
npeoOpa30BaHUIO 3HAHHUM, BUABI IEATEILHOCTH 10 MOJTYYEHUIO HOBOTO 3HaHMS U NPUMEHEHHUIO
3HAHUW B Pa3IMuYHBIX Yy4E€OHBIX CHUTYallUSX, @ TAaKK€ B PEAJNbHBIX JKU3HEHHBIX CUTYalMsX,
CBA3aHHBIX C XUMHEH. B mporpamme 1o XMMHMM IPEIMETHBIE PE3YyIbTaThl IIPEICTABIIECHBI I10
roJilaM U3y4eHHs.

10 KJIACC
HpeI[MeTHBIe PE3yIbTaThl OCBOCHUA KypCa «Opl"aHI/ILIeCKaH XUMUA» OTpaXKaAKOT:

c(OpPMUPOBAHHOCTH MPEACTABICHUN: O MeCTe W 3HAYCHWU OPraHUYeCKOW XHWMHU B
CHCTEME €CTECTBEHHBIX HayK U €€ POJU B 00ECTICUCHUH YCTOWYHUBOTO Pa3BUTHS YEIIOBEUECTBA B
pelIeHrur MPOOIEeM IKOIOTUYECKOM, dHEPTeTUYECKOW M THIINEBON O€30MacHOCTH, B Pa3BUTHH
MCIUIHUHBI, CO3JJAHWH HOBBIX MATCPUAJIOB, HOBBIX HCTOYHHMKOB OHCPIrHUHU, B oOecrieueHnun
paIoOHaIBHOTO TPUPOJIONIONH30BAHMS, B (DOPMUPOBAHUHM MUPOBO33PEHUS M OOIIEH KYyIbTYpHI
YyelloBeKa, a TakKKe OJKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHSI K CBOEMY 3/I0pOBbIO U
MIPUPOJHOM Cpelie;

BJIQJICHUE CHUCTEMOM XMMMUYECKHUX 3HAHMH, KOTOpas BKJIKOYAET: OCHOBOIIOJIArarolIye
NOHSATHS — XUMHYECKHIl JJIEMEHT, aToM, SIIPO M IJIEeKTPOHHAas 00oyouka aroma, s-, p-, d-
aTOMHBIE OpOMTAJIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHMS aToMma, TMOpUAM3alUs aTOMHBIX
opOuTanell, MOH, MOJIEKYJIa, BAJEHTHOCTb, 3JEKTPOOTPHULATENBHOCTh, CTENEHb OKHCICHHUS,
XUMHUYECKast CBs3b, MOIIb, MOJISIpPHAs Macca, MOJIPHBIA OO0BEM, YIJIEPOIHBIA CKEIET,
(GyHKLIMOHANbHAA TpyINa, paguKkal, CTPYKTypHble (GopMyibl (pa3BEPHYTbIE, COKpalllEHHbIE,
CKEJIETHBIE), M30MEpPHUSl CTPYKTypHas M MpPOCTPaHCTBEHHas (TreoMeTpuyeckKas, ONTHYECKas),
MU30MEPBI, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YIJIEBOLOPOABI, KHCIOPOA- M a30TCOACpIKAIIHE
OpraHMYECKHUE COEIUHEHMSI, MOHOMED, IOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE



COCIMHEHUS; TEOpUH, 3aKOHBI (mepuoanyeckuii 3akoH . . MenneneeBa, TeopHsl CTPOCHHUS
oprannyeckux BemecTB A. M. bymiiepoBa, 3akOH COXpaHEHUsI MacChl BEUIECTB, 3aKOH
COXpaHEHMsI W INPEBpALICHMs] DSHEPTUUM NPU XUMHYECKMX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH, MHPOBO33PEHUECKHE 3HAHHWA, JEXKAIIUEe B OCHOBE IMOHMMaHUs
IPUYMHHOCTY M CHCTEMHOCTH XUMHMYECKHMX SBJICHMH; IIPEACTAaBICHUS O MEXaHU3Max
XUMUYECKUX PEAKUUi, TEPMOJMHAMHUYECKMX MW KHHETHUYECKHX 3aKOHOMEpPHOCTSAX HX
IIPOTEKaHUs, O B3aHMHOM BJIMSIHUM aTOMOB W TPYIIl aTOMOB B MoJIEKyJaX (MHAYKTUBHBIN U
Me3oMepHbIi 3 dexTr, opueHTaHThl | 1 Il pona); dakrorsornyeckue CBEICHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€301acCHOM MCIOIb30BAHNHU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U TPAKTHUYECKON JeATeNbHOCTH YEJIOBEeKa, OOIIMX HAy4YHbIX MPUHIUIAX XHUMHYECKOTO
IPOM3BOJICTBA (HAa MPUMEPE MPOU3BOICTBA METAHOJA, EPEPAOOTKU HEPTH);

c(OpMUPOBAHHOCTb  YMEHHIL: BBIBIIAITb ~ XapaKTEpHbIE  NPHU3HAKW  IOHATHIA,
YCTaHABJIMBATh UX B3aUMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOIIME IOHATHS NPU ONHMCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCANHEHUN;

c(OpMUPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JIJIsl COCTABJICHUS! MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYII OpraHM4YECKUX BELIECTB;

COCTABJISITh YPABHEHUS XUMUYECKUX PEAKIUI U PACKPBIBATh UX CYIIHOCTh: OKHCINUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEaKIUil TOCPEICTBOM COCTaBJICHHUS AJIEKTPOHHOI0 OanaHca 3TUX peaKiuid,
peakuuii HMOHHOro oOOMEeHa HyTEM COCTaBJIEHUS UX IIOJHBIX U COKPALIEHHBIX HOHHBIX
YpaBHEHUN;

H3TO0TaBJIMBATb MOACIIM  MOJICKYJI OPraHUMYCCKHUX BCHICCTB I HIUIIOCTpAllUA  HUX
XUMHYCCKOT'0 U NIPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHMI: yCTaHABIMBATh MPUHAJIEKHOCTh U3YUYEHHBIX OPTraHUYECKUX
BEIIECTB 10 UX COCTaBY U CTPOEHUIO K OIpeNeIEHHOMY KilacCy/Tpylie COeIUHEHU, 1aBaTh UM
Ha3BaHUA No cucremarndyeckoil HomeHkiarype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BaHMS
JUISL  OT/AENBHBIX TNPEJCTaBUTENEH OpPraHUYeCKUX BEIIEeCTB (ITUJIEH, AaleTHIEH, TOIYOll,
[JIMLIEPUH, STUWIEHTIUKONIb, (QeHos, (opMalbIeTHA, AaneTajabJerusl, aleToH, MypaBbHHas
KHUCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBas, OJEUMHOBAs, MaJIbMHTUHOBAas KHUCJIOTHI, TJIMIUH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIIMH, TUBUHUIL, U30TPEH, XJIOPONPEH, CTUPOI U JPYTHUE);

C(I)OpMI/IpOBaHHOCTB YMCHHA ONIPCACIIATE BUI XUMHUYECKOM CBS3U B OpraHu4YCCKUux
COCAUMHEHUAX (KOBaJ'IeHTHafl 1 MOHHAaA CBA3b, - U T-CBA3b, BOOAOPOJHAA CBSISB);

C(i)OpMHpOBaHHOCTI) YMCHUA MPUMCHATE IIOJIOKCHHUA TCOPUU CTPOCHHUA OPraHUMYCCKUX
BeniecTB A. M. ByriepoBa st 0OBsICHEHUsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTpOCHHE, (HU3MYecKue U
XUMHUYECKHE CBOMCTBA TUITUYHBIX MPECTABUTEINIEH PA3TMIHBIX KJIACCOB OPraHUYECKUX BEIIECTB:
AJKaHOB, LHMKIJIOAJKAHOB, AJKEHOB, aJKa/IMEHOB, aJKUHOB, APOMATHYECKUX YTIEBOJAOPOJIOB,
CIIUPTOB, ANbJETHIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOCTUHEHUN U aMUHOB, aMUHOKHUCIIOT, OETTKOB, YTIIEBOAOB (MOHO-, IU- U MOJIHCAXAPHUIIOB),
WUIFOCTPUPOBATh TE€HETHMYECKYIO CBSI3b MEXKIY HUMH YPaBHEHUSIMH COOTBETCTBYIOIIHMX
XUMHUYECKHUX PEAKIINA ¢ UCTIONB30BAaHUEM CTPYKTYPHBIX GOPMYI;



c(OPMHPOBAHHOCTh  YMEHHMS MOJATBEPXkKAAaTh Ha KOHKPETHBIX MpPHUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CHOCOOHOCTH OpraHMYECKHX COEIMHEHMH OT KPaTHOCTH W THUIA
KOBaJIEHTHOM CBSI3HU (G- U T-CBA3M), B3aMMHOI'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHSI XapaKTE€PU30BaTh HCTOYHUKH  YTJIEBOJOPOIHOTO  CHIPHA
(HedTh, MPUPOIHBIN Ta3, yroiyib), CIOCOOBI €ro mepepadOTKU W TMPAKTHYECKOE MPUMEHEHHE
IPOJYKTOB EpepadOTKH;

c(OpPMUPOBAHHOCTH BIIAJICHUSI CHCTEMOW 3HAHMHM O EeCTCCTBCHHO-HAYYHBIX METO/ax
MO3HAHUS — HAONIOIEHUH, W3MEPEHUH, MOJCIUPOBAHUH, OHKCIEpPUMEHTE (peaJbHOM U
MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

C(i)OpMI/IpOBaHHOCTB YMCHHA IMPUMCHATbL OCHOBHBLIC orcpanuun MBICIIATEIIFHOM
ACATCIIBHOCTH — QaHAJIM3 W CHHTC3, CPAaBHCHHC, O606HICHI/IG, CHUCTCMATU3alluI0, BBISIBJICHUC
MMPUYIUHHO-CJICACTBCHHBIX CBsI3EH — JJIs1 U3YUYCHUS CBOMCTB BCICCTB 1 XMMHUYCCKHUX peaKHHﬁ;

c(OpPMHPOBAHHOCTb YMEHHUM: BBIABIATh B3aUMOCBSA3b XUMHUUECKUX 3HAHUHN C OHATHAMH U
NPEICTAaBICHUSAMU JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEAMETOB it 0Oojiee OCO3HAHHOTO
INOHUMAaHMsl CYIIHOCTH MaTepUaIbHOTO €IUHCTBAa MHUPA, UCIOJIb30BATH CUCTEMHbIE 3HAHUS IO
OpraHMYECKON XUMHUU JJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SIBJICHUM, HMEIOLINX €CTECTBEHHO-

HAY4HYIO IPUPO.Y;

c(OpPMUPOBAHHOCTh YMEHUI: IPOBOAUTh PACUYETHl MO XUMHUYECKUM opMylIaM H
YPaBHEHHUSIM XHMHUYECKUX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapaKTEPU3YIOIIHUX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacuéThl MO0 HAXOXACHUI0O XMMHUYECKON (POpPMyibl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJIIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, IJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHHUI: MPOTHO3UPOBATH, aHATU3UPOBATh U OLICHUBATH C TO3UIUN
HKOJIOTMYECKON 0€30MacHOCTH TOCHEACTBHUSI OBITOBOW M MPOU3BOJACTBEHHOW AESITETHLHOCTH
YEJIOBEKa, CBSI3aHHOW C TIepepabOTKON BEIIEeCTB, HCIOJb30BaTh MOTYYCHHBIE 3HAHMS IS
MPUHSITUS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSX, CBI3aHHBIX C XUMHUEIH;

c(OPMHPOBAHHOCTh YMEHUH: CaMOCTOATENBHO IUIAHUPOBATh U NMPOBOAUTH XMMUYECKUH
AKCIEPUMEHT (IIOJyYeHHE U U3yUYEeHUE CBOWCTB OPraHUYECKHUX BELIECTB, KAUECTBEHHBIE PEaKIuu
YIJIEBOAOPOAOB PAa3IMYHBIX KJIACCOB M  KHUCIOPOJCOJAEPKAIIMX OpPraHUYECKHX BELIECTB,
pellleHne HSKCHEPUMEHTANbHBIX 33/Jad 10 pPACIO3HABAHWIO OPraHMYECKHX BEIIECTB) C
coOio/ieHeM TpaBuil  Oe30macHOro  oOpamieHust ¢ BeleCTBAaMU M Ja0OpaTOpHBIM
o0opyznoBaHueM, (QOpMyIUpOBaTh LENb HCCIENOBaHUS, MPEACTABIATh B pa3IudyHON ¢dopme
pE3yJBTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHHIA:
coOnroAaTh MpaBuia SKOJOTMUYECKH LieJIecoo0pa3HOro MOBENEHHUS B OBITY U TpPYAOBOM
JeSITebHOCTH B LEISIX COXPAHEHHUS CBOETO 370pPOBbs, OKPY)KAIOLIEH NpUPOAHON cpensl U

JOCTH>KEHUS €€ YCTOMYMBOIO pa3BUTHS;

OCO3HABaTh OIMACHOCTh TOKCHYECKOIO NIEUCTBUSI HAa >KUBBIC OPraHU3MBI OINPEIEIEHHBIX
OpPraHWYECKUX BEILECTB, MOHUMAs cMbIci nokazatens 11K

AQHAIM3UPOBATh  1I€JIECOOOPA3HOCTh  MPUMEHEHHUS  OpPraHMYeCKUX  BELIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIONH3a;



c(OPMHPOBAHHOCTh YMEHUIl: OCYIIECTBIIATh IEJICHANPABICHHBIA TMOUCK XUMHUYECKON
MHGOpPMALlMU B Pa3IMUYHBIX UCTOYHUKAX (HayyHas M ydyeOHO-HayudHas JHUTeparypa, CpeicTBa
MaccoBoi umH(pOpManuu, HWHTEpHET u Apyrue), KPUTHUYECKU aHATU3UPOBATH XMMHUYECKYIO
UH(pOpMaLIO, IepepadbaThiBaTh €€ U UCIOJIb30BATh B COOTBETCTBUM C ITOCTABICHHOM ydueOHOM
3a1a4ei.

11 KUIIACC

[lpenmerHsie pe3yibTaThl OCBOCHUS Kypca «OOmas W HeopraHuuecKas XHUMUS
OTPAXKAIOT:

c(OPMHUPOBAHHOCTh MPEJCTABICHUI: 0O MaTepUaIbHOM E€IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
U II03HABAEMOCTH SIBJICHUM IPUPOJBI, O MECTE€ M 3HAYCHUM XMMHHM B CHUCTEME €CTECTBEHHBIX
HayK U e€ poji B 00eCle4eHUH YCTOWYMBOIO Pa3BUTHUS, B PEILICHUH MPOOJIEM IKOJIOTHYECKO,
DHEPreTUYECKOM W THIIEBOW OE30MacCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX
MaTepuajoB,  HOBBIX  MCTOYHHUKOB  SHEprMM, B  OOECHEYEHUH  palMOHAIBLHOI'O
IPUPOONOIB30BaHUS, B POPMHUPOBAHUN MUPOBO33PEHUS U OOILEH KYIbTYphI YeIIOBEKa, a TAKKE
9KOJIOTUYECKH 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U IPUPOIHON CpPEIe;

BIIQJICHUE CHUCTEMOM XMMHUYECKUX 3HAHUH, KOTOpass BKJIIOYAET: OCHOBOIIOJIArarolue
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, SJJpO aTOMa, U30TOIbI, MEKTPOHHAsI 000I0YKa aTOMa, S-
, p-, d-aroMHBIE OpOHMTA, OCHOBHOE M BO30YKAEHHOE COCTOSHHS aTOMa, THOpPHIU3AIusI
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJ€HTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHCIICHMs, XMMHUYeCKas CBs3b (KOBaJICHTHAas, MOHHAs, METAUINYecKas, BOJOpPOJHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas PEaKLHs, PacTBOp, JIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
JJIEKTPOJIUTUYECKAsd  AUCCOLMALUA, CTENEeHb AUCCOLMALIMM, BOJOPOAHBIA  IIOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOM 3P PEKT XMMUUECKON peakiii, CKOPOCTh XMMUYECKON
peakuuy, XUMHYECKOE paBHOBECHE, TEOPUU U 3aKOHBI (TEOpHsI DIIEKTPOJIUTUUYECKOM
aucconyanuu, nepuoanyeckuii 3akon .M. MeHneneeBa, 3aK0OH COXpaHEHUs MAcChl BEILECTB,
3aKOH COXPaHEHUS W NPEBPALICHUS YHEPTHM IIPH XMUMHYECKUX PEAKLMIX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMUH,
MHPOBO33PEHUYECKHE 3HAHUsA, JIEXKAIIHE B OCHOBE NOHUMAHUS NMPUYMHHOCTH U CHCTEMHOCTH
XUMUYECKHUX SIBJIICHUM; COBPEMEHHBIC IIPEACTABICHUSA O CTPOCHUM BEIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJSIPHOM M HAJMOJIEKYJSIPHOM YPOBHSX; MPEIACTaBICHUS O MeXaHU3Max
XUMHYECKUX peakuui, TEPMOJAUHAMUYECKUX
Y KMHETUYECKHUX 3aKOHOMEPHOCTAX MX MPOTEKAHMS, O XMMUYECKOM PAaBHOBECHH, PACTBOpAX U
JMCTIEPCHBIX cHcTeMax; (PaKTOJOTHUECKHE CBEJCHHMS O CBOICTBaxX, COCTaBe, IMOJYYEHHUH U
0€30MacHOM HCIOIb30BAaHUM BaKHEHIIMX HEOPTaHWYECKUX BELIECTB B OBITY U MPaKTUUYECKOM
JeSITeTbHOCTH YeJIOBEeKa, OOIIMX HAayYHBIX MPUHIUIIAX XUMHUYECKOTO MTPOU3BO/ICTBA;

c(OpMHPOBAHHOCTH YMEHUU: BBIABIIATH XapaKTepHbIE [IPU3HAKU
MOHSATHH, yCTAHABIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE IOHATHS IIPU
OIMCaHUU HEOPTraHWYECKUX BELIECTB U UX IIPEBPALICHUN;



c(OPMUPOBAHHOCTh YMEHHSI HCIIOJIH30BaTh XUMHYECKYIO CHMBOJUKY IS COCTaBJICHHS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUi, CHUCTEMAaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TpuBHangbHble Ha3BaHUSI OTJEIBHBIX BELIECTB;

c(OPMHPOBAHHOCTh YMEHHS ONPEACIATh BAJICHTHOCTD M CTEIICHb OKUCICHHS XUMHUYECKUX
9JIEMEHTOB B COEJAMHEHUSX, BHUJ XMUMHUYECKOH CBS3U (KOBaJIEHTHAs, MOHHAs, METAJUINYECKasd,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKON PEIIETKY KOHKPETHOT'O BEILIECTBA;

c()OPMUPOBAHHOCTh YMEHUS OOBSACHATh 3aBUCHMOCTh CBOWCTB BEHIECTB OT BHJA
XUMHUYECKON CBS3M U TUINA KPUCTAJUIMYECKOHN peIIETKH, OOMEHHBIM U JOHOPHO-aKLENTOPHBIH
MEXaHHU3MbI 00pa30BaHUS KOBAJIICHTHOU CBSI3H;

c(OPMHPOBAHHOCT YMEHMI: KJIacCCU(PULIMPOBaTh: HEOPraHUYECKUE BEIIeCTBA 10 UX
COCTaBY, XMMHMUYECKHUE pEaKLUU IO PA3IUYHBIM NPU3HAKAM (YUCILy U COCTAaBYy pearupyromux
BEIIECTB, TEIUIOBOMY 3((eKTy peakuuu, H3MEHEHHIO CTEHNeHEW OKHUCICHHs 3JIEMEHTOB,
00paTUMOCTH, Y4YacTHUIO KaTaiu3aTopa WM JpYrue); CaMOCTOATEIbHO BHIOMpPATh OCHOBAaHUS U
KPUTEPHHU IS KJIacCU(UKALUN N3Y4aeMbIX BELIECTB U XUMUUECKUX PEAKIINMT;

c(OPMHPOBAHHOCTE ~ YMEHHMS PACKpPBIBaTh  CMBICI  Iepuojaudeckoro  3akonHa  Jl.
W. MenneneeBa ¥ JEMOHCTPUPOBATh €ro CHCTEMATHU3HPYIOUIYIO, OOBSACHUTEIBHYIO U
HPOTHOCTUYECKYIO (PYHKILINY;

c(OPMHUPOBAHHOCTh YMEHH: XapaKTepH30BaTh 3JIEKTPOHHOE CTPOECHUE aTOMOB U MOHOB
XUMHYECKMX  DJIEMEHTOB  IepBOro—uerBéproro nepuonoB llepumonmyeckoil  cucTemsl
J.. MenpneneeBa, WCHONb3ysd MOHATHS «IHEPIETUYECKUE YPOBHM», «IHEPreTHUUECKUE
HOJYPOBHMU», «S-, P-, d-aTOMHBIE OpOHMTAIN», «OCHOBHOE W BO30YKIEHHOE D>HEPreTHYECKHE
COCTOSIHUSI aTOMay; OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHsI CBOUCTB XMMUYECKHUX JIEMEHTOB U
UX coeauHeHuM no mnepuojam u rpynnam Ilepmommueckon cucrems! [[. . Menneneesa,
BAJICHTHBIE BO3MO>KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMSI UX JIEKTPOHHBIX 000JI0YEK;

chOpMUPOBAHHOCTh  YMEHUU: XapaKTepu30BaTh (OMHCHIBaTh) OOIIHE XUMHUYECKUE
CBOMCTBA BEIIECTB PAa3JIMYHBIX KJIACCOB, MOATBEPK/IATh CYIIECTBOBAHUE TE€HETUYECKOM CBSI3U
MEXy HEOPTaHUUYECKIUMHU BEIIECTBAMHU C MIOMOIIIBIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaxLuii;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil MOCPeCTBOM COCTaBJICHHS AJIEKTPOHHOIO OajaHca 3TUX peaklui; peakuuid HOHHOIO
oOMeHa MyTEM COCTaBIEHUS HX TMOJHBIX M COKPAlIEHHBIX HOHHBIX YpaBHEHHWH; peakiuit
TUAPOJIN3a; PEaknii KOMIUIEKCOOOpa3oBaHus (HAa TPUMEPE THUIAPOKCOKOMIUIEKCOB ITMHKA W
ATIOMUHHUS);

Cc(OPMHUPOBAHHOCTh YMEHUS OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS XUMHUYECKUX
peakuuii ¢ yd4€TOM HX DSHEPreTHYECKUX XApPAaKTePUCTHK, XAPAKTep H3MEHEHHs CKOPOCTH
XUMHYECKON peaklMu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIIECHUs
XUMHUYECKOTIO PABHOBECHUS O] BIUSHUEM BHEIIHUX Bo3aelcTBul (mpuHuun Jle [llatense);

c(OpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaATh XUMHUECKHUE PEAKIUH, JIeKAIIUE B OCHOBE
MPOMBIIIIEHHOTO TIOJYyYEHHUS] CEpHOW KHUCJIOThL, aMMHakKa, oOOILIMe Hay4Hble MPUHIIUIIBI
XUMHUYECKHX TPOU3BOJCTB; IIEIECOO0PAa3HOCTh NPHUMEHEHHUS HEOPTaHWYECKUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0Ib3A;



c(OpPMUPOBAHHOCTH BJIAJICHUSI CUCTEMOW 3HAHUN O METOJIaX HAYYHOTO TO3HAHUS SBICHHIA
npupoabl — HaOMIOJEHHe, U3MEpPEHHe, MOJEIHPOBAHUE, SKCIEPUMEHT (peajbHBli U
MBICJICHHBIN), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, YMEHHS IPUMEHATH 3TU 3HAHUSA MpPU
9KCIIEPUMEHTAIBHOM HCCIIEJJOBAHUM BEIIECTB U JUISI OOBACHEHUS XUMHUYECKHX SBJICHUIA,
MMEIOLIKUX MECTO B MPUPOJE, TPAKTUUECKON JEATEIIBHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HU;

C(l)OpMI/IpOBaHHOCTb YMCHUA BBIABJIATL B3aMMOCBA3b XUMHWYCCKUX 3HAHUM C MOHATHUIMH H
MNpEACTABICHUAMU APYTIUX C€CTCCTBCHHO-HAYYHBIX IMPEAMCETOB  JJIA 0osiee OCO3HAHHOIO
IMOHUMAaHHA MAaTCPUAJIbBHOTO €AUHCTBA MHPA,

c(hOpPMUPOBAHHOCTh YMEHHSI IPOBOIUTH PACUETHI: C MCIIOTH30BAHUEM TIOHATUN «MaccoBast
JIOJISL BEIIECTBA B PacTBOPE» M «MOJISIpPHAS] KOHIIEHTPAIIMS;, MAacChl BEIIECTBA WM 00bEMa raza
10 U3BECTHOMY KOJIMYECTBY BEUIECTBA, MACCEe WIH O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKITHH
BEIIIECTB; TEIJIOBOro 3(pdekTa peakiuu; 3Ha4eHHUsI BOJOPOIHOTO MMOKA3aTeNsl pACTBOPOB KUCIIOT
W IIeJIoYel C M3BECTHOM CTENEHBIO JMCCOLUAINM; MAacChl (00bEMa, KOJUYECTBA BEIECTBA)
MPOJYKTa PEaKIMu, €CIIU OJHO U3 MCXOJHBIX BEIIECTB JAaHO B BHJIE PACTBOPA C OMPEICIIEHHOM
MaccoBOM J10JIell pacTBOPEHHOIO BEILIECTBA WJIM JaHO B H30BITKE (MMEET IpPHUMECH); J10JIU
BBIXO/Ia IPOJYKTA Peakiuu; 00bEMHBIX OTHOILLIEHUI ra30B;

c(OpMUPOBAHHOCTh YMEHMIl: CaMOCTOSITENIbHO IUIAHUPOBATh M IPOBOAUTH XUMUYECKUI
9KCHEPUMEHT (IIPOBEACHUE PEAKIIMI HOHHOIO 0OMEHa, MMOATBEPKACHNE KaYeCTBEHHOIO COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIbI UHINKATOPOB,
U3y4eHHE BIUSAHMS pa3InYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH peakluH, pelIeHHe
AKCIEPUMEHTAJIbHBIX 3a/ay 1o teMaMm «Mertamib» U «HemeTtamisl») ¢ coOmoaeHneM IpaBUil
6e3omacHoro oOpallleHHs C BelecTBaMU U J1TabOpaTOpHBIM 000pyIOBaHHEM, (OPMYIHPOBATH
Lelb HWCCIENOBaHUS, MPEACTaBIATh B pPa3IUYHOM (opme pe3yabTaThl OSKCIEPUMEHTA,
AQHAIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTS;

c(OPMHPOBAHHOCTh YMEHMM: COOJIIOIaTh MPaBUIIA MOJIb30BAHMUS XUMHUYECKON MOoCynoi u
mabopaTOpHBIM 000pyAIOBaHHEM, OOpaIeHUsI ¢ BEHIECTBAMU B COOTBETCTBUU C WHCTPYKIUSIMU
[0 BBIIOJHEHUIO JA0OPAaTOPHBIX XHUMMYECKHX OIBITOB, 3KOJOTHYECKU LeIeco00pa3HOro
NOBEIEHNUA B OBITY M TPYIOBOM [JEATEIBHOCTH B IENIAX COXPAHEHHUS CBOETO 370pPOBbS,
OKpY’KaIOIIEH IIPUPOIHOMN cpensl u JOCTHIKEHUS eé YCTOWYUBOIO
pPa3BUTHS, OCO3HABATh OMACHOCTh ~ TOKCHMYECKOTO  JAEWCTBUS  HAa  JKUBBIE  OpraHU3MBI
OIpeACIEHHBIX HEOPTAaHNYECKUX BEILIECTB, IOHMUMas cMblIca nokaszarens 1IJIK;

c(OPMHPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IIEJICHANPABICHHBIH TMOMUCK XUMHUYECKOU
uH(pOpMalliK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoi uH(popmanuy, VHTEpHET W Jpyrue), KPUTHYECKH aHAJIU3UPOBATh XMMUYECKYIO
uH(popMalrio, epepadaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C MOCTABJIECHHOW y4eOHOM
3agaden.






TEMATHYECKOE INTAHUPOBAHHME 10 KJIACC

No HawnmenoBanwme pas3neinoB B TEM IPOTPaMMBI ‘ KommgecTBo gacoB DnekTpoHHBIE (ITU(POBHIC)
n/n Beero|| KonTposbHbIE I[TpakTHyeckue 00pazoBaTeNbHEIE PECypCEI
paboThI paboTHI
‘Paszleﬂ 1. TeopeTHyecKHe 0CHOBbLI OPraHHYECKO XUMHH ‘
1.1 |[IIpenmeTt opranuueckoid XuMun. Teopusi CTPOCHUSI OPTaHUIECKUX 8
coenuHenuii A. M. bytneposa
‘I/ITOFO o paszeiy H 8 H ‘
‘Pa3ne.11 2. YriaeBoaopoanl ‘
‘2.1 HHpeaeanme YTIIEBOJOPOIbI — AJIKaHBI, ITUKIIOATKAHBI H 5 H H H ‘
‘2.2 HHereHeHBHBIG YTIIEBOIOPOJIBL: AJKEHBI, AJTKAaTUSHBI, aTKUHBI H 14 H H 1 H ‘
‘2.3 HApOMaTquCKHe YTIEBOIOPOIBI (ApEHBI) H 8 H H H ‘
‘2.4 HHpHpo;[Hme MCTOYHUKH YTIIEBOAOPOJIOB U UX mepepadoTka H 4 H H H ‘
‘2.5 HFaJ'IOFCHHPOI/ISBO,HHBIe YTIIEBOIOPOIOB H 4 H 1 H H ‘
‘I/ITOFO 10 paszeny H 35 H ‘
‘Pas;[e.ﬂ 3. Kucaoponcoaep:kaniyue oprannyeckie coenHeHust ‘
‘3.1 HCHI/IpTLI. ®denon H 11 H H 1 H ‘
3.2 ||[KapOoHuIbHBIC COCTUHEHUS: allbJCTHIBI U KeTOHBI. KapOOHOBBIE 21 1
KkucinoThl. CroxHbie 3Qupsl. JKupsl

‘3.3 HaneBoam H 9 H 1 H H ‘
‘I/ITOFO o paszeny H 41 H ‘
‘Pa:me.n 4. Azorconepxauiue OpraHnyecKue CoeIuHeHus ‘
‘4.1 HAMI/IHBI. AMHWHOKHCITOTHI. benku H 12 H 1 H 2 H ‘
‘I/ITOFO 0 pa3feny H 12 H ‘
‘Pa:;;[e.n 5. BBICOKOMOJIEKYJISIPHBIC COCAUHECHUSA ‘
‘5.1 HBI)ICOKOMOJIeKy.HﬂpHI)Ie COEIMHEHUS H 6 H H 1 H ‘
‘I/ITOFO 10 pazjeny H 6 H ‘
|OBILIEE KOJIMYECTBO YACOB I10 I[IPOTPAMME | 102 || 3 I 6 I |




11 KJIACC

Ne HauMeHoBaHUe pa3/iesioB U TEM MPOTrPaMMBbI ‘ KonuuecTBo yacoB DneKTpoHHbIE (IU(PPOBHIC)
n/n Bcero|| KourponbHbie [IpakTHuecKue 06pazoBaTeNbHEIE PECypCEI
paboThI paboThI
‘Pa:me.ﬂ 1. TeopeTrnyeckne 0OCHOBLI XUMHH ‘
1.1 ||Crpoenue aroma. Ileprogudaeckuii 3akoH u [leproandeckas cucrema 9
xuMu4deckux demMeHnToB /. 1. MenneneeBa

‘1.2 HCTpOCHI/Ie BemiecTBa. MHoOroo0Opasue BemecTB H 11 H H H ‘
‘1.3 HXI/IMI/IHGCKI/IC peaxkuun H 19 H H 3 H ‘
‘I/ITOFO 10 pa3aery H 39 H ‘
‘Pa3)1e.11 2. Heoprannveckasi XuMusi ‘
‘2.1 HHeMeTaﬂnm H 31 H H 3 H ‘
2.2 |Merammm | 23 | | 2 | |
‘I/ITOFO 10 paszeny H 54 H ‘
‘Pame.n 3. Xumus H JKH3Hb ‘
‘3.1 HMGTOI[BI [MO3HAHUSA B XUMHUU. XUMUS U KA3Hb H 9 H H H ‘
‘I/ITOFO 10 pasjeny H 9 H ‘
|OBLLEE KOJIMYECTBO YACOB I10 [TIPOTPAMME | 202 || 4 | 8 | |




ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoxka KomnuecTBo yacos DJEeKTPOHHBIE UPPOBBIE
n/n Beero|| Kontponbubie || [Ipaktuyeckue obpazoBaTenbHbIe
paboTHI paboTHI pecypept
1 |[Ipenmet u 3HaUYE€HUE OPTAHUYECKON XUMUH, NIPEACTaBICHIE 0 MHOrooOpazuu || 1
OPraHUYECKUX COCTUHEHUI
2 || DneKTpOHHOE CTPOCHUE aToMa yriepo/ia (OCHOBHOE U BO30YXKAEHHOE 1
cocTosiHus). BaneHTHbIE BO3MOKHOCTH aroma yriepoza
3 |[XuMuyeckas CBS3b B OPraHUYECKUX COCIMHEHHUIX. MeXaHu3Mbl 00pa30BaHUs 1
KOBAJICHTHOM CBSI3U, CLIOCOOBI pa3phiBa CBS3Ei
‘4 HTeOpI/IH CTpOEHHS opranndeckux coenunenuit A. M. bytneposa H H H H
5  |[Buabl u3oMepuu: CTpYKTypHasi, IPOCTPAHCTBEHHAs. DIEKTPOHHBIE () (HEKTHI B
MOJIEKYJIaX OPTraHUYECKUX COCAMHEHUN
6 |[IpencraBienue o k1accuPUKAIUN U CUCTEMATHUYECKas HOMEHKIATypa 1
(IUPAC) oprannyeckux BEIIECTB
‘7 HKJIaCCHq)HKauHs[ peaKuuii B OpraHn4eCKON XUMHH H H H H
‘8 HCI/ICTCMaTI/IBaHI/ISI 1 0000I1IIeHNE 3HAHUH 110 TEME H H H H
9 ||AnkaHbl: TOMOJOTHYECKUI psijl, oOmIas ¢popmyna, HOMEHKIATypa U U30MEpHs,
AIIEKTPOHHOE Y MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ
‘10 HCDHzI/IqGCKHe Y XMMHYECKHE CBOMCTBA aJIKAHOB H H H H
11 |HaxoxneHue ankaHoB B mpupoae. CriocoOsl MoydyeHus: ¥ MpuMeHEeHNE
AIKaHOB
12 |[[{uxmoankaHbl: o01Ias GopMyIra, HOMEHKIIATypa U H30MepHs, 0COOCHHOCTH 1
CTPOEHUS 1 XUMUYECKHUX CBOMCTB, CITIOCOOBI TTOyUEHHUS U TIPUMEHEHUE
13 ||Pemenue pacu€THBIX 3a7a4 Ha OMpPEIEICHHE MOJIEKYISIPHON (OPMYITBI 1
OpPraHMYECKOT0 BEIIECTBA [0 MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOIAIIUX




Ne Tema ypoxka ‘ KomnuecTtBo yacos ‘ DJEeKTPOHHBIE U(PPOBBIE
n/n Bceero|| Kontponbnsie || [Ipaktuyeckue obpazoBaTenbHbIe
pPadoThI padoThI PeCYpChI

‘ HB ero cocra. CucremaTusanus U 00001eHE 3HaHU 110 TeMe H H H H |
14 ||AnkeHBI: TOMOJIOTHUECKUH PsifI, o01Iast popmyra, HOMEHKIATYpA, 1

9JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEeHUE MoKyl CTpyKTypHas U I1C-

TPaHC-U30MEPHUS AITKEHOB
‘15 Hd)mnquKHe 1 XMMHUYECKHE CBOMCTBA ankeHoB. [IpaBuiio MapkoBHUKOBa H H H H |
‘16 HCHOCOGH MOJTy9CHHUS ¥ IPUMEHEHHE ATKEHOB H H H H |
17 |IIpaxTtuueckas padota Ne 1 no reme "Ilonydenue sTuaeHa u U3y4eHue €ro 1

CBOMCTB"
18 ||Pemienne pacu€THBIX 3a/1a4 HA ONPEACTICHHE MOJCKYISIPHOU (HOPMYIIBI 1

OpPIraHUYECKOI0 BEILECTBA
19 ||AnkaaueHsl: cONpsHKEHHBIE, H30IMPOBAHHBIE, KYMYJIMPOBAHHBIE. 1

Oco0eHHOCTH ANIEKTPOHHOI'O CTPOEHUS
‘20 HXI/IMI/ILIGCKI/IG CBOKCTBA COIPSKEHHBIX TUEHOB H H H H |
‘21 HCnoco6H MIOJIyYEHUS U IPUMEHEHHUE AJIKaJUEHOB H H H H |
22 ||ATKHHBL: TOMOJIOTHUYECKUH psij, obmmas ¢popmyna, HOMEHKIATypa, 1

AIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII, (PU3NIECKHUE CBOWCTBA
‘23 HXI/IMI/I‘-ICCKI/IG CBOMCTBA aJIKUHOB H 1 H H H |
‘24 HKaquTBeHHHe peakuu Ha TPOWHYIO CBS3b H 1 H H H |
‘25 HCnoco6H MIOJIyYEHUS U IPUMEHEHHUE aJIKNHOB H 1 H H H |
‘26 HPCI_LICHI/IC 3aja4: pacy€Thl 0 YPABHEHUIO XUMHUYECKON PEaKLIuu H 1 H H H |
‘27 HCI/ICTeMaTI/ISaHI/ISI 1 00001IIeHNEe 3HAHUI 110 TEME H 1 H H H |
28 ||ApeHBI: TOMOJIOTHYECKUH psiJl, 001Ias GopMyra, HOMEHKIATypa. DekTpoHHoe|| 1

U IPOCTPAHCTBEHHOE CTPOCHME MOJIEKYJ O€H30J1a U TOIyoJia, X (pusnueckue

CBOMCTBA
‘29 HXI/IMquCKHe CBOMCTBA apEHOB: PEaKIUU 3aMEIICHUS H 1 H H H




Ne Tema ypoxka KomnuecTtBo yacos DJEeKTPOHHBIE U(PPOBBIE

n/n Bceero|| Kontponbnsie || [Ipaktuyeckue obpazoBaTenbHbIe
pPadoThI padoThI PeCYpChI

30 |[XuMuyecKkHe CBOWCTBA apCHOB: PEAKIIUU MPUCOCAUHEHHS, OKUCICHHE 1
TOMOJIOTOB OeH3011a

OCo0EHHOCTH XUMHYECKHUX CBOMCTB CTHUPOJIa H

w
ke

32 ||Pemenue pacuéTHBIX 3aj1a4 Ha OIpeIeJICHUE MOJIEKYIISIPHON (OPMYIIBI
OpraHMYECKOI0 BEIIECTBA

‘33 HCHOCOGH MIOJIy9YCHHUS U IPUMEHEHUE apCHOB H 1 H H H

‘34 HreHeTI/IquKaﬂ CBA3b MCIXKIAY PA3JIMYHBIMU KJIaCCAMHU YIJICBOAOPOI0OB H 1 H H H

35 |[Pacu€Thl O ypaBHEHUSM XUMHUYECKUX peakuuii. CucreMaTnu3anus u
000011IeH1E 3HAHUM 110 TEME

‘36 HHpPIpOI{HBIfI ra3. [lomyTrHbIe HeTSIHBIE Ta3bl H 1 H H H

‘37 HKaMeHHHﬁ YroJib U MPOAYKTHI €T0 MepepadoTKu H 1 H H H

38 |HedTb u ciocobs! €€ nepepadbotku. [Ipumenenne npoaykToB nepepaboTKu
HedTH

w
©

‘FGHGTquCKaSI CBSI3b MEX/y Pa3JIMYHBIMU KJIACCAaMH YTII€BOJOPOIOB H

40 raJ'IOI‘eHOHpOI/BBOI[HBIC YriI€BOAOPOAOB: 3JICKTPOHHOC CTPOCHUC,; pCAKITNN
3aMCIICHUS raJlIor¢Ha

41 ||/leiicTBue 1IeTI0YEH HA raJOreHITPON3BOIHBIE. B3anMoeiicTBue 1
JUTAJIOT€HAIIKAHOB C MAarHUEM M [IUTHKOM

‘42 HCI/ICTeMaTI/ISaI_II/IH 1 000011eHre 3HaHU 1o pa3zaeny "YriaeBogoposs"” H 1 H H H

‘43 HKOHTpOJIBHaSI pabota o Teme "YraeBogoposs" H 1 H 1 H H

44 |TIpenenbHBIE OTHOATOMHBIC CITUPTHI: TOMOJIOTHYECKUH Psifl, 001Iast popMya,
CTpOEHHUE MOJIEKYJ, U30MEpHs, HOMEHKIIATypa, Kiaccupukanus, Gusnueckue
CBOMCTBA

[EEY

| | |

‘45 HXI/IMquCKHe CBOMCTBA MTPEAEIIBHBIX OJTHOATOMHBIX CIIUPTOB H

‘46 HCHOco6LI MOJTy4YEHUs U IPUMEHEHNE OJHOATOMHBIX CIIUPTOB H 1 H H H




Ne Tema ypoxka KomnuecTtBo yacos DJEeKTPOHHBIE U(PPOBBIE
n/n Bceero|| Kontponbnsie || [Ipaktuyeckue obpazoBaTenbHbIe
pPadoThI padoThI PeCYpChI

47 |IIpocthie 3pupbl: HOMEHKIIATYPa U U30MEPHUsl, 0COOCHHOCTH (PU3UUECKUX H 1

XAMHYECKHX CBOMCTB
48 |[MHOTOATOMHBIC CITUPTHI: STUIICHTJIMKOJIb U TJIMIIEPUH, UX PU3UUECKHE U 1

XAMHYECKHUE CBOMCTBA
‘49 “CHOCO6BI MOJTyYeHUS] U MPUMEHEHNE MHOTOATOMHBIX CITUPTOB H 1 H H H |
‘50 HCDeHOJI: CTPOCHHUE MOJICKYJIbI, (PU3HUECKUE CBOMCTBA. TOKCHYHOCTH PeHOIA H 1 H H H |
‘51 HXI/IMI/ILIGCKI/IG cBoiicTBa (heHOIA H 1 H H H |
‘52 HCnoco6H MOJTyYeHUs U MpUMEeHeHue QeHoma H 1 H H H |
53 |[[IpakTuueckas pabota Ne 2. PemieHue skcriepuMeHTANBHBIX 33124 [0 TeMe 1 1

"CrupThl U peHObI"
‘54 HCI/ICTeMaTI/IBaI_II/IH u 00001IIeHrE 3HAHNI 110 TEME H 1 H H H |
55 ||AJbaeruabl M KETOHBI: 3JIEKTPOHHOE CTPOeHUE KapOOHWIBHOM TPYIIIBL; 1

TOMOJIOTHYECKHE PSI/IbI, 001mas (hopMylia, H30MepHrsi 1 HOMEHKIIaTypa
‘56 HAJ‘IBI[CFI/II[BI Y KETOHBI: (PM3MYECKHE CBOMCTBA; PEAKIINH MPUCOSTNHEHUS H 1 H H H |
‘57 HPeaKHI/II/I OKHCJICHUS U KAUECTBEHHBIE PEaKIIUU aJbJIETHI0B U KETOHOB H 1 H H H |
‘58 HCnoco6H MOJIY4eHHS allbJAETUI0B U KETOHOB H 1 H H H |
59 ||OxHOOCHOBHBIE Mpe/ieNbHBIE KAPOOHOBBIE KUCIOTHI, 0COOEHHOCTH CTPOSHUS 1

UX MOJICKYJT
‘60 HHSOMGpI/ISI Y HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, UX (PU3UUYECKHE CBOMCTBA H 1 H H H |
‘61 HXHMquCKHe CBOWCTBA MpeIeIbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHUCIOT H H H H |
62 ||OcobeHHOCTH CBOMCTB MypaBbMHON KUCIOTHI. MHOr00Opa3ue KapOOHOBBIX

KHCIIOT
63 ||OcobeHHOCTH CBOMCTB: HENMPEACTBHBIX U APOMATHIECKAX KapOOHOBBIX, 1

TUKAapOOHOBBIX, THAPOKCUKAPOOHOBBIX KUCIOT. [IpencTaBurenu BhICIINX
KapOOHOBBIX KHUCIIOT




Ne Tema ypoxka ‘ KomnuecTtBo yacos ‘ DJEeKTPOHHBIE U(PPOBBIE
n/m Bcero|| Konrponsnsie || IIpaktuueckue obpasosatenbHbIe
pPadoThI padoThI PeCYpChI
‘64 HHOHHTI/IG 0 MPOM3BOIHBIX KAPOOHOBBIX KHCIIOT H H H H
‘65 HCHOCO6BI NOJy4YEHHUs ¥ IPUMEHEHHE KapOOHOBBIX KUCIOT H H H H
66 ||CinoxxHble 3(UpPbI: TOMOJIOTHYECKUH psif, o0mas hopmynna, U30MEpHs U
HOMEHKJIaTypa
‘67 HdDI/BI/IquKHe 1 XUMHYECKHE CBOMCTBA A(hUPOB H H H H
68 |[PemeHne pacyETHBIX 3a/1a4: 110 YPaBHEHHIO XUMHUECKOW PEeaklnu, Ha
OIpeieIeHNue MOJIEKYJIIPHON (POPMYJIbI OPraHUYECKOIO BEILECTBA
69 |[IpakTuueckas padbota Ne 3. PemieHue skcriepuMeHTANBHBIX 33124 [0 TeMe 1 1
"KapOonoBsie Kuciotsl. CiioxxHbIe 2Quphr"
‘70 H)KI/IpI)II cTpoeHue, (pru3nyeckre 1 XUMHUIECKUe CBOMCTBA (THAPOITN3) H H H H
71 ||OcobeHHOCTH CBOMCTB XKHUPOB, COJEPHKAIIUX OCTATKU HEIIPEASIIbHBIX JKUPHBIX
KUCHOT. JKupbl B IpUpoJIe
72 |[Mpu1a KaK COJIH BBICIINX KapOOHOBBIX KHCIIOT, HX MOFOIIIEE JICHCTBHE. 1
[TonsTHE 0 cuHTeTHYeCcKHX Moroumx cpeactBax (CMC)
73 |'eHeTnyeckas CBSA3b YIIIEBOAOPOAOB M KHCIOPOICOAEPIKAIINX OPraHMYECKUX 1
BEIIECTB
‘74 HPacqéTH 110 YPAaBHEHMSIM XUMUYECKUX PEAKIUI H H H H
‘75 HCI/ICTeMaTI/ISaI_II/IH 1 0000II[eHrE 3HAHNI 110 TEME H H H H
76 ||OOmmas xapakTepuCcTHKa yTJIeBOAOB U KJIacCU(UKalUs yriieBo10B (MOHO-, -
U TIOJICaxapy/ibl)
‘77 HMOHocaxapI/IJII)IZ ¢buznyecKue CBOWCTBA U HAX0XKJIEHUE B IPUPOJIE H H H H
‘78 HHpI/IMeHeHI/Ie TJIIOKO3bI, €€ 3HaUeHHE B )KU3HECATEIbHOCTH OpraHn3Ma H H H H
79 ||[ducaxapuasl: caxapo3a, MaibTo3a U jJakro3a. HaxoxeHue B mpupoze u
pUMEHEHHE INCaXapH]IOB
‘80 HHonncaxapHnLI: CTPOCHHUE MaKPOMOJIEKYII, PU3UIECKUE U XUMUIECCKHE H 1 H H H




Ne Tema ypoxka ‘ KomnuecTtBo yacos ‘ DJEeKTPOHHBIE U(PPOBBIE
n/m Bcero|| Konrponsnsie || IIpaktuueckue obpasosatenbHbIe
pPadoThI padoThI PeCYpChI
‘ HCBOﬁCTBa, pUMEHEHHE H H H H
‘81 HHOHSITI/IG 00 MCKYCCTBEHHBIX BOJIOKHAX H H H H
82 |[PemieHne pacyeTHBIX 3a/1a4 Ha ONPEeSICHHE O BbIX0/1a MPOIYKTa PEaKIIUn
OT TEOPETUYECKH BO3MOKHOTO
‘83 HCI/ICTeMaTI/ISaHI/IH 1 000011IeHHE 3HAHUH TI0 pa3Ieny H H H H
84 | KonTponbHas padota mo Teme "Kuciaopoacoaepskamniie opraHunaecKue 1
coenuHeHus"
85 ||AMuHBI: Ki1accuuUKalus, CTpOSHUE MOJIEKY, 001as hopmMyIia, H30Mepus, 1
HOMEHKJIaTypa 1 (PU3H4YeCcKHe CBOWCTBA
‘86 HXI/IMI/I‘-IGCKI/IG CBOMCTBA amu(paTHIECKINX aMHUHOB H 1 H H H
‘87 HAHI/IJ‘II/IHZ CTPOCHUE aHWJIMHA, OCOOCHHOCTH XUMHUYECKUX CBOMCTB aHMIIMHA H 1 H H H
‘88 HCnoco6H MOJTyYeHUs U MpUMEHEHHNe anupaTHIeCKUX aMIHOB H 1 H H H
89 ||AMMHOKHUCIIOTHI: HOMEHKJIATypa U U3o0Mepus, pU3nuecKue cBoiicTaa. 1
OTnenbHbIE TPECTABUTENN (l-aMUHOKHUCIIOT
90 |[XuMuyeckue CBOWCTBA AMUHOKHCIIOT, X OMOJIOTHUECKOE 3HAaUEHUE 1
aMHHOKHUCIOT. CHHTE3 M THJIPOJIU3 MENTH]IOB
‘91 HEGJ‘[KI/I KaK MPUPOTHBIE TIOJIMMEPHI; CTPYKTYPHI OEIIKOB H H H H
‘92 HXI/IMI/I‘—ICCKI/IG CBOICTBA OEJIKOB H H H H
93 ||A3oTcomepkaIiie reTepoIuKINIecKie coeTnHeHus. HykiienHOBBIC KUCIIOTHI:
COCTaB, CTPOCHHE U OMOJIOTHYECKas pOJIb
94 |Ilpaktuueckas padota Ne 4. Pemenne sKCiepUMEHTANBHBIX 33124 110 TeMe 1 1
"A30TcoaeprKalue opraHnyecKne coequHeHus"
95 |[IIpaktuueckas pabota Ne 5. Pemienne skciepuMeHTaIbHBIX 3a/1a4 [0 TeMe 1 1
"Pacnio3zHaBaHKe OpraHUYEeCKUX COECAUHECHMIT"
‘96 HKOHTponLHas[ pabota mo Teme "A30TcojepKaliue oprannueckue coequHeHus”|| 1 H 1 H H




Ne Tema ypoxka KomnuecTtBo yacos DJEeKTPOHHBIE U(PPOBBIE
n/n Bceero|| Kontponbnsie || [Ipaktuyeckue obpazoBaTenbHbIe
pPadoThI padoThI PeCYpChI
97 ||OcHOBHBIEC TOHATHUS XMMHH BBICOKOMOJIECKYJISPHBIX COEAMHEHUN U MeTOAbI X || 1
CHHTE3a —IOJMMEPH3aIHs U TOJIUKOHICHCAIHS
‘98 “HJ‘IaCTMaCCBI. Yrunuzanus u nepepadoTKa MIacTuKa H 1 H H H
‘99 HBJIaCTOMepLI: HaTypaJlbHbIN CHHTETUYECKUE Kayuyku. Pesuna H 1 H H H
100 |[BosiokHa: HaTypalibHbIE, UCKYCCTBEHHBIE, CUHTeTHYecKkue. [lonmepsl
CHEeHATBHOTO Ha3HAYCHUS
101 |[[TpakTuueckas pabota Ne 6. Perenue skcriepuMeHTaIbHBIX 3a7a4 10 TeMe 1 1
"Pacnio3HaBaHue miacTMacc U BOJIOKOH"
102 ||OGo0mmenune u cucTeMaTH3ays H3y4eHHOTO MaTepraia mo TemMe 1
"BbICOKOMOJIEKYIJISIpHBIE COETUHEHUS"
(OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 102 | 3 I 6 |
11 KJIACC
Ne Tema ypoxka ‘ KonuuectBo 4acos ‘ OJeKTpOHHbIE IT(POBEIE
n/m Beero|| Kontponshete || [paxtuueckue ||00Pa30BaTEIbHEIE PECYPChI
paboThI paboThI
‘1 HATOM. CocraB aTOMHBIX s1ep. XUMUYECKHUM d1eMeHT. M30Tomns! H 1 H H H ‘
‘2 HCTpoeHHe ANEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIA H 1 H H H ‘
‘3 HKnaccn(bHKaunﬂ XHUMHYECKUX 3JIEMEHTOB (S-, P-, d-, f-3emMenThI) H 1 H H H ‘




No Tema ypoka ‘ KonuuectBo wacos ‘ DneKTpoHHbIE U(POBEIC
n/m Beero|| Konrponbisie || [pakruueckue ||00PA30BATEIBHEIE PECYPCHI
paboThI paboThI

‘4 HPacnpe):[eneHHe AIIEKTPOHOB 10 ATOMHBIM OPOUTAIISIM H 1 H H H
5 ||DnexTpoHHBIE KOH(DUTYpAIIMKA aTOMOB 3JIEMEHTOB B OCHOBHOM M BO30YKIEHHOM 1

COCTOSIHUU
‘6 HSJIeKTpOHHHe KOH(UTYpaIMK HOHOB. DJICKTPOOTPULIATEIBHOCTh H 1 H H H
7 |[epnoauueckuii 3akoH u [leproandeckas cucrema XMuMU4eckux snemeHToB J1. U. 1

MenzeneeBa, CBA3b C COBPEMEHHOI TEOpHEl CTPOSHUS aTOMOB
8 |3aKOHOMEpPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHX AJIEMEHTOB U 00pa3yembix umu || 1

MPOCTBIX U CJIOXHBIX BELIECTB IO IPYIIIaM U IepUoIam
‘9 HCI/ICTeMaTI/ISaI_II/I}I 1 000011IeHIe 3HAaHUH 110 TeMe H 1 H H H
10 |[Bugpr xuMuueckoii cBsi3u. MexaHU3Mbl 00pa30BaHUsl KOBAJICHTHOM CBSI3H. 1

Bonoponnas cBa3p. MexxMoIEKyIsIpHbIE B3aUMOACHCTBUS
11 ||BasieHTHOCTB M BJICHTHBIC BOBMOYKHOCTH aTOMOB. CBSI3b AJICKTPOHHOM CTPYKTYphI || 1

MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHHEM
‘12 HHpeHCTaBJ'IeHI/ISI 0 KOMIUIEKCHBIX COEIMHEHHSIX: COCTaB U HOMEHKIJIAaTypa H 1 H H H
13 ||BermecTBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS. THUITBI 1

KPHCTAJUIMYECKUX PEHIETOK U CBOMCTBA BEIIECTB
‘14 HHOHHTI/IG 0 AMCHEPCHBIX cucteMax. [IpeacraBieHue o KOJUIOHIHBIX pacTBOpax H 1 H H H
15 |[icTuHHBIC PacTBOPBI: HACHIIICHHBIC M HEHACBIIIICHHBIC, PACTBOPUMOCTb. 1

Kpucramnoruaparst
‘16 HCHOCO6H BBIPQ)KEHUS! KOHLIEHTPAIIMH PacCTBOPOB H 1 H H H
17 ||Pemenue 3a1a4 ¢ NCTIOIL30BaHUEM MTOHSATHI ""MaccoBasi 10JIs1 PAaCTBOPEHHOTO 1

BemiecTBa", "MoJIsipHast KOHIIEHTpauus'"
‘18 HKﬂaccmbHKauHﬂ Y HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB H 1 H H H
‘19 HCI/ICTeMaTI/BaI_[I/I}I 1 0000IIIeHIE 3HAHUH 10 TEME H 1 H H H
‘20 HKOHTpOJ'ILHaSI pabora o Temam "Ctpoenue atoma. [lepuoandeckuii 3akoH U H 1 H 1 H H




No Tema ypoka ‘ KonuuectBo wacos DneKTpoHHbIE U(POBEIC
n/m Beero|| Konrponbisie || [pakruueckue ||00PA30BATEIBHEIE PECYPCHI
paboThI paboThI
[lepuoanueckas cucrema xumuueckux ainemenToB 1. . Menneneesa", "Crpoenue
BemecTBa. MHOroo6pasue BemniecTs"”
21 |Knaccudukanus XAMAYECKHX PEAKIMi B HEOPraHWIECKOH U OpraHMYecKor XuMum. || 1
3aKOH COXpaHEHUS MACChI BEIICCTB; 3aKOH COXPAHEHUSI U IPEBPAILCHUS SHEPTUU
IPU XUMHYECKUX PEAKIHISIX
‘22 HTenJIOBLIe 3¢ HEKTh XUMUYECKHUX peakiuid. TepMoXxuMudeckne ypaBHEHHUs H 1 H H H
23 || BpIuMCIICHUS 110 YPAaBHCHUSM XHMHUYECKUX PEAKIIMN U TEPMOXUMHUCSCKHM 1
ypaBHEHUSIM
24 ||CxopoCTh XMIMHUUECKO Peakiny, € 3aBUCHMOCTb OT Pa3INYHbIX (PaKTOPOB. 1
Karanms u xaranuzaropsl
‘25 HFOMoreHHHe Y TETEPOTECHHbIE PEAKIIUH H 1 H H H
26 |IIpaktuueckas pabora Ne 1 mo teme "BnusiHue pa3invHbiX (aKTOPOB HA CKOPOCTh 1 1
XUMHUYECKON peakuun"
‘27 HO6paTHMHe ¥ HEeoOpaTUMbIe peaknu. XUMHUIECKOEe PAaBHOBECHE H 1 H H H
28 |[Ipaktuueckas padota Ne 2 mo Teme "BnusiHue pa3anyHbIX (GaKTOPOB Ha 1 1
MI0JIO)KEHHE XMMHUYECKOTO paBHOBECHS "
29 | DnektponutHyeckas auccormaiys. CuiibHbIe U ciadbie 371eKTponThl. CTEneHb 1
JHMCCOIUAIINH
30 ||MonHoe nmpousBeneHue Boasl. Cpena BOAHBIX pacTBOPOB. Bomopoauelii mokaszarens|| 1
(pH) pacTBOpa
‘31 Hl"ﬂuponm conelt. Peakiuu, mpoTekaronye B pacTBOPax JIEKTPOIUTOB H 1 H H H
32 |[Ipaktuueckas pabota Ne 3 mo Teme "XHUMHUUECKUE PEaKIH B pacTBOpax 1 1
AJIEKTPOIUTOB"
33 ||OKkuCITUTETIBHO-BOCCTAHOBUTEIILHBIE PEAKIINK. BaxkHEHIIIIe OKUCITUTETH U 1
BOCCTaHOBHTEIN
‘34 HMeToz( 3JIEKTPOHHOTO (3JIEKTOHHO-MOHHOI0) baaHca H 1 H H H




Ne Tema ypoka ‘ KomnunuectBo yacoB ‘ DneKTpoHHbIE U(POBEIC
n/m Beero|| Konrponbisie || [pakruueckue ||00PA30BATEIBHEIE PECYPCHI
paboThI paboThI

‘35 HSJIGKTpOJIm pPacTBOPOB U PACILIABOB BEIICCTB H 1 H H H ‘
‘36 HPGI_HCHI/IG 3a]a4 pa3JIUYHBIX TUIIOB H 1 H H H ‘
‘37 HPGI_HCHI/IG 3aJ1a4 pa3IMYHbIX THIIOB H 1 H H H ‘
‘38 HCI/ICTeMaTI/ISaI_[I/I}I 1 00001IeHNEe 3HaHUH 110 TeMe " XUMUYeCKre peakiuu" H 1 H H H ‘
‘39 HKOHTpOJ'IBHaH pabora o Teme "XuMudeckue peakiuu" H 1 H 1 H H ‘
40 |TTonmoxenue HemetayuioB B [lepuoauueckoit cucreme xumuueckux sinemenron 1. U.|| 1

MeHeneeBa 1 0COOCHHOCTH CTPOCHUS X aTOMOB. Du3nyeckue CBoMCcTBa

HEMETAJIJIOB
‘41 HAJUIOTpoan{ HEMETAJIOB (Ha IpUMepe KUCIOpoaa, cephl, hocdopa u yrirepoa) H 1 H H H ‘
‘42 HBOI[OpOIlZ nojy4yeHue, pusudecKkue ¥ XUMUYECKHe CBOMCTRA. [ uapuIbl H 1 H H H ‘
43 |TanmoreHbl: HAXOXICHUE B IPUPOJIE, CIIOCOOBI MOTyYeHHUS, DU3NIESCKUE U 1

XMMHYECKHUE CBOMCTBA
‘44 HFEU'IOFGHOBOI[OpOI[I)I. Bakneiine KHCI0POACOACPIKAIINE COSTUHEHHS TaIOTCHOB H 1 H H H ‘
45 ||JTabopaTopHbIe ¥ MPOMBIIIUIEHHBIE CIIOCOOBI MOTy4eHuUs rajoreHoB. [IpuMmeHeHme 1

raJIOTeHOB M UX COCITMHCHUN
46 |TIpaktudeckas pabora Ne 4. PemieHne sKCriepuMEHTAIbHBIX 3214 10 TEME 1 1

"Tanorensr"
47 |[Kucnopo: 1abopaTopHbIe ¥ MPOMBIIIUICHHBIE CIIOCOOBI TOTy4eHus, pusnueckue u || 1

xuMudeckue cBorictBa. O30H. [IpuMeHeHne Kuciaopoia 1 030Ha
‘48 HOKCI/II{H Y TICPOKCH/TBI H 1 H H H ‘
‘49 HPCLHCHI/IC 3a/1a4 pa3INYHbIX THUIIOB H 1 H H H ‘
50 (|Cepa: HaxXOXKACHUE B PUPOJIE, CITOCOOBI MOJTyUeHHS, PU3UYCCKHE U XUMHUCCKUE 1

CBOICTBA
‘51 HCePOBO)IOpOJI, CYIbOUIBI H 1 H H H ‘
‘52 HKI/ICJ‘IOpOI[CO,Z[Cp)KaH_[I/IC coeauHenus cepbl. OCOOEHHOCTH CBOWCTB CEpHOM KI/ICJ‘IOTBIH 1 H H H ‘




No Tema ypoka ‘ KonuuectBo wacos DneKTpoHHbIE U(POBEIC
n/m Beero|| Konrponbisie || [pakruueckue ||00PA30BATEIBHEIE PECYPCHI
paboThI paboThI

53 |[Ipaktuueckas padora Ne 5. Pemenue sxcriepuMeHTanbHbIX 3a1a4 1o teme "Cepau | 1 1

eé coequueHus"
54 || A30T: HAXOX/ICHHE B IPUPOJE, CIIOCOOBI TTOTyYeHHUS, (PU3NIECKUE U XUMUYECCKUE 1

CBOMCTBAa. AMMMAK, HUTPUJIbI
35  |[Kucnmopoacoaeprkamue coeruHeHus a3ota. OCOOCHHOCTH CBOWCTB a30THOU 1

KHCJIOTHI
‘56 HHpI/IMeHeHHe a30Ta U ero COeNMHECHUI. A30THBIE yIOOpeHHS H 1 H H H ‘
57 | ®ocdop: HaXOkKAEHHE B PUPOJIC, CIIOCOOBI OTYyUCHHS, PU3HMYCCKUE U 1

xuMudeckue cBorictBa. @ochuasl u Gochun
58 [[Oxcmmer dpocdopa, hocdopcomepranue kucnorst. Comi GochopHOil KHCIOTHE | 1] I | |
‘59 HHpHMeHeHHe docdopa u ero coequnenuit. Dochopubie ynodpeHwus H 1 H H H ‘
60 |[Ipaktuueckas padota Ne 6. Pemienue skcriepiMeHTaIbHBIX 331a4 1o Teme "Azoru | 1 1

dhochop u ux coenuHeHHs"
61 |Yriaepoxa: HaXxoXKAEHHE B MPUPO/IC, AJTUIOTPOIHBIC MOAMMUKAIMK; PU3HUSCKHIE 1 1

XMMHYECKHE CBOMCTBA, TPUMEHEHHUE
‘62 HOKCI/II[ yriepoaa(ll), okcua yrnepona(IV), yronasHas kuciaoTta u e€ cou H 1 H H H ‘
‘63 HPGI_HCHI/IG 3a/1a4 pa3INYHbIX THUIIOB H 1 H H H ‘
64 ||KpemHwuii: HaX0XKI€HHE B IPUPOJIC, CIOCOOBI OTyYeHHUs, PU3HUECKUE U 1

XMMHYECKHE CBOMCTBA
‘65 HOKCI/II[ kpemHusA(IV), kpeMHHEBas KUCIOTA, CUIIMKATHI H 1 H H H ‘
‘66 HHpI/IMCHCHHC KPEMHUS U ero coenuHeHuil. CTeKI0, ero MoIyuyeHHe, BUbI CTEKIIa H 1 H H H ‘
‘67 HPemeHHe 3aj1a4 pa3IUYHbIX THIIOB H 1 H H H ‘
‘68 HCI/ICTeMaTI/ISaIII/ISI n 0000menune 3aauii o reme "Hemerauisr" H 1 H H H ‘
‘69 HKOHTponLHasI pabora mo teme "Hemerasubr" H 1 H 1 H H ‘
‘70 HAHaJ'II/B PE3yNIbTaTOB KOHTPOJIBHOM PabOTHI, KOPPEKLUS OMINO0K H 1 H H H ‘




Ne Tema ypoka KomnunuectBo yacoB DneKTpoHHbIE U(POBEIC
n/m Beero|| Konrponbisie || [pakruueckue ||00PA30BATEIBHEIE PECYPCHI
paboThI paboThI
71 |[Tonoxenue metaiioB B [lepuoaudeckoi cuCTEME XUMUYECKUX DIIEMEHTOB. 1
OcCo6EeHHOCTH CTPOEHUS IEKTPOHHBIX 000J04YEK aTOMOB METAJIJIOB
72 ||O6wmue pu3nveckre cBoicTBa MeTalioB. [I[puMeHeHne MeTaluIoB B OBITY U 1
TEXHHUKE
‘73 HCHJ‘IaBH MeTaioB. Koppo3us MeTanos H 1 H H H
‘74 HPemeHHe 3aJ1a4 pa3IMYHbIX THIIOB H 1 H H H
75 || DNeKTpOXUMHUYECKHH P/l HANPsDKEHHH MeTaiuioB. O01IHe CriocoObl MOTydeHHs 1
METaJUIOB
76 || O61wast xapakTepucTuka MeTawioB IA-rpymmsl [lepuoauyeckoii cucTeMsbl 1
XUMHUYECKUX 3J1eMeHTOoB. HaTpuii n kanuii: nonydyenue, Gpu3nueckue 1 XUMHYECKUE
CBOICTBA, IPUMEHEHHE IIPOCTBIX BEILIECTB U UX COCIUHEHUN
77 ||O6mias xapakTepuctuka MeTauioB [IA-rpynmsl [Teproauueckoii cucTeMbl 1
XUMUYECKUX JIEMEHTOB. Maruuii U KaJblUii: MOJy4YeHue, Gu3ndecKkue u
XMMHYECKHE CBOICTBA, IPUMEHEHHE ITPOCTHIX BEUIECTB U UX COEAVNHEHUN
‘78 H)KéCTKOCTL BOJIbI U CIIOCOOBI €€ yCTpaHEHUs H 1 H H H
‘79 HAJ‘IIOMI/IHI/II\/’II noJy4eHne, pu3nuecKue U XMMUIECKHe CBOWCTBA, TPUMEHEHHE H 1 H H H
80 ||AmMdoTepHbIe CBOWCTBA OKCHA U THIPOKCH/IA ATFOMUHHUS, THAPOKCOKOMILICKCHI 1
QIIOMHUHMS, UX IPUMEHEHHE
‘81 HPGI_HCHI/IG 3a/1a4 pa3INYHbIX THUIIOB H 1 H H H
82 |[Ipaktuueckas padota Ne 7. PemieHne SKCIIepUMEHTAIBHBIX 33/1a4 110 TEME 1 1
"MeTaJisl IIaBHBIX OArpynn"
83 || OOmas xapakTepuCTUKa METaJUIOB MOOOYHBIX oArpynn (b-rpymm) 1
[Iepnonnueckoil cHCTEMBI XMMUYECKUX 3JIEMEHTOB
‘84 Hd)mnqecxne Y XMMUYECKHE CBOMCTBA XPOMA U €0 COEUHEHNN, UX IIPUMEHEHHE H 1 H H H
85 | Baxweiimme coenHenns Mmapranna. [lepmanranaT Kajius, €ro OKHCIUTEIbHbIC 1
CBOMCTBA




No Tema ypoka KonuuectBo wacos DneKTpoHHbIE U(POBEIC
n/m Beero|| Konrponbisie || [pakruueckue ||00PA30BATEIBHEIE PECYPCHI
paboThI paboThI

86 ||dusnueckre U XUMHUYCCKUE CBOMCTBA XKeJie3a 1 ero coenneHui. [lonydenue u 1

MPUMEHEHHE CIUIABOB JKelle3a
‘87 HCDI/BquCKHe Y XUMHUYECKUE CBOMCTBA MelIU U €€ COCAMHEHUI, UX TPUMEHCHHE H 1 H H H
88 ||du3nuecKkre U XUMUYCCKUE CBOMCTBA IIUHKA M €r0 COCIMHCHHMIA, MX TIPUMCHEHHUE. 1

I'apOKCOKOMIUIEKCHI IIMHKA
89 |[Ipaktuueckas pabota Ne 8. PelieHne sKCIepUMEHTAIBHBIX 3a/1a4 110 TEME 1 1

"MeTaiibl TOOOYHBIX OArpyHH"”
‘90 HPemeHHe 3a]1a4 pa3IUYHBIX TUIIOB H 1 H H H ‘
‘91 HO6o6meHI/Ie Y CUCTEeMaTu3alus U3y4eHHoro matepuaia mno reme "Merasibt" H 1 H H H ‘
‘92 HKOHTpOJ‘ILHa}I pabora o reme "Metasuib" H 1 H 1 H H ‘
‘93 HAHaJ'II/IS pe3y/IbTaTOB KOHTPOJILHOU Pa0OThI, KOPPEKIIHS OIIHOOK H 1 H H H ‘
94 ||Posb xuMuM B 00ECIIEUEHNH YCTONYMBOTO pa3BUTHs 4enoBeuecTBa. [ToHsATHE O 1

HAYYHBIX METO/AaX MCCIICIOBAHUS BEIIECTB
95 ||[Hay4HbIe IPUHIUITBI OPTaHU3AIMNA XUMUYECKOTO MPOn3BoicTBa. [IpoMbinuieHHbie | 1

CIOCOOBI TIOJTYYCHHUS BaKHEHIIINX BEIIECTB
‘96 HXI/IMquCKoe 3arpsi3sHEHUE OKPYXKAOIIEH CPEJIbl U €T0 MOCICICTBHUS H 1 H H H ‘
‘97 HXI/IMI/I}I U 37I0pOBbE UelioBeKa. JIeKapCTBEHHBIE CPEIICTBA H 1 H H H ‘
‘98 HXI/IMI/I;I muiy. Poiis XuMun B 00eCIIeYeHUN MUILEBON O€30IIaCHOCTH H 1 H H H ‘
‘99 HKOCMGTI/ILIGCKI/IG U mapproMepHbIe CpeicTBa. briToBas XUMus H 1 H H H ‘
100 | Xumus B cTpouTeNIbCTBE. BaxkHel e CTpOUTENIbHBIC U KOHCTPYKIIMOHHBIE 1

MaTepHaIbl
‘101 HXI/IMI/IH B CEJILCKOM XO03stiicTBe. OpraHuuecKue U MUHEPAJIbHBIC YI00pEHUS H 1 H H H ‘
‘102 HCI/ICTeMaTI/BaI_[I/I}I 1 0000IIIeHIE 3HAHUH 10 TEME H 1 H H H ‘
(OBLLEE KOJIMYECTBO YACOB I10 [IPOT'PAMME | 102 || 4 [ 8 |







OneHouHble MaTEpUAIIBL.
Ouenounbie MaTepuaJsl — 10 kirace

KoHTponbHasa pa6oTta no xumum N2l «OcHOBbI Xumumn». 1 BapuaHT

Yacrs |. Tecr.

YKaszaHbl XUMUYECKNE 3/1IEMEHTbI B AaHHOM PAAY:
1) K; 2) Br; 3) I; 4) Mn; 5) Ca;

1.(16.) Onpenenute, aTOMBI KaKKX U3 YKa3aHHBIX B PSIIy XUMHYECKUX 3JIEMEHTOB B OCHOBHOM COCTOSIHUU UMEIOT
OJMHAKOBOE YHCIIO p-3JIEKTPOHOB BO 6HEUIHeM DHEPIETUUECKOM CIIO€.

2.(16.) Beibepure Tpu aneMeHTa-MeTaia. Pacmonoxure BEIOpaHHBIE 3JIEMEHTHI B OPSIAKE YMEHBIICHUS YHCIIA
BaJICHTHBIX 3JICKTPOHOB.

3. (16.)Beibepurte 2 ameMeHTa, KOTOPBIE B COSAUHCHUAX MPOSBIIIOT IOCTOSHHYIO CTEIICHb OKHUCIICHUSL.
4. (26..)YcTaHOBUTE COOTBETCTBHUS MEXIY (POPMYITOif BEmeCTBa U KJIacCOM /TPYIIION, K KOTOpoMy (-0if) 3TO
BEILIECTBO MPUHAIJICIKUT.

®opmyJia BelecTBa Kaacc/rpynna

A) N2Os 1) oKCHI KHCIOTHBIN
B) ZnO 2) Kuciora

B) HNOs3 3) OKCHJ OCHOBHBII

4) okcuna aMpOTEpHBIit
5. (16.)13 npemnoskeHHOTO TIepedHs BEIOEPHUTE IBA BEMIECTBA, B MOJIEKYJIaX KOTOPHIX MIPUCYTCTBYET HOHHAS
XAMHYECKas CBA3b.
a) xsopun 1e3ust; 6) okcua pyounust; B) okcun yriepona (1), r) cepHas kuciora; 1) XJII0pOBOAOPO/I;
6.(16.) 13 mpeyioskeHHOTO MepeyHs BEIOEPUTE J[Ba BEIIECTBA, KOTOPHIC HMEIOT aTOMHYIO KPHCTAJUTHIECKYIO
pemieTKy. a) #ox; 0) nem; B) moBapeHHas COJb; T) KpeMHE3eM; 1) auMas;
7. (26.)YcranoBute cooTBeTcTBHE Mex 1y OBP 1 M3MeHeHneM CTeTeHH OKUCIIEHUSI BOCCTAHOBUTEIS B 3TOH
peaxmum.

YpaBHeHue peakuuu. HN3meHeHue cTeneHu OKUCIEHHs Cepbl
A) FeClz + HI = FeCl, +1, + HCI 1) ot Fe*® o Fe*?

B) FeCl, + Cl, = FeCl3 2)or 21" 10 1,°

B) KCIO4 = KCl + 03 3) 01202 10 O,°

F) FesO4 + HI = Fel, +1, + H,O 4) or Fe*? o Fe*3

5) ot CL,° 510 2CI
8.(26.) YCTaHOBUTE COOTBETCTBHE MEXKTY (hOPMYIIOi CONM U MPOTYKTAMH SIEKTPOJIH3a BOJHOTO PACTBOPA.

dopmyJia coau I[IpoaykTel 3;1eKTpOJIN3a
A) CaCl, 1) Merasn u ranorexH

B) Na,CO3 2) MeTaIT U KUCIOPOJ
B) AgF 3) BOZIOPO/I ¥ TATIOTEH
I') AuCls 4) BOZOPOJI ¥ KMCIIOPO

5) MeTaut u BOJOpO.I
9.(26.0 YcTaHOBHTE COOTBETCTBHE MEXKIY HA3BAaHHWEM COJIM M OTHOIIIEHHUEM 3TOH COJIH K THIPOJIHU3Y.

Ha3zBanue coin OTHoleHUe K THAPOIU3Y

A) cynsdun HaTpus 1) runposm3y He MoABEpracTcs

B) 6pomuz ne3ust 2) TUAPOIHU3YETCS TI0 KAaTHOHY

B) cynehug amromMuHuS 3) THAPOTU3YETCS TI0 AHHOHY

I') cynbdun kanus 4) ruApONU3YETCs IO aHHOHY M KATHOHY
Yacts Il.

3ananue 10 (46.). PaccraBbTe K09 PHUIMEHTHI B ypaBHEHHUSX OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUH,
YK@KHUTE OKHCIUTENb U BOCCTAHOBHUTEIIb.

HNO3; ® t n — Zn(NO3)2 + H,0 + NO,

3ananme 11. (56.) K pactBopy cymnbdata Hatpus maccoit 50 r u MmaccoBoii gonei 17% npuimmnm n30bITOK pacTBopa
xnopuza 6apust. Beramcnanre Macey ocazaxa.

3apanue 12. (56.) Kakyio maccy noBapeHHoit conn HeoOxoauMo 106aButh k 10 % pacTBopy Xiopuaa HaTpus
Mmaccoii 90 rpamm, 4ToOsI TosryunTh 40 % pacTBop.



KoHTponbHasa paboTta no xumum Nel «OCHOBbI XUMUU»2

BapuaHT
Yacrs |. Tecr.

YKa3aHbl XMMUYECKME I1eMEHTbI B SAHHOM PAAY:
1) Br; 2) Li; 3) Cl; 4) Na; 5) Mg;

1. (16.) Onpenenure, aToMaM KaKuX U3 YKa3aHHBIX B PSTy XUMAYECKHUX DIIEMEHTOB B OCHOBHOM COCTOSTHHU 10
3aBEPIICHUS GHeliHe20 SIEKTPOHHOTO CIIOSI HEAOCTAET OJHOTO JIEKTPOHA.

2. (16.)Bribepure Tpu anemenTa, kotopsie B [ICXD Haxonsres B oqHoM nepuojie. PacronoxuTe BHIOpaHHbIE
9JIEMEHTHI B OPS/IKE YBEIHMUYCHUS paiyca aTOMOB.

3. (16.)BribGepure 2 snemMeHTa, KOTOPHIE B COSMHEHUSX TIPOSIBISIIOT CTETICHb OKUCIICHHUS, PaBHYIO -1,

4. (26.)YcTaHOBUTE COOTBETCTBHS MEXy (POPMYJION BEIIECTBA U KJIACCOM /TPYIIOHN , K KOTOpOMY (-0i) 3TO
BEILIECTBO MIPUHAIC)KUT.

®opmyJia BelecTBa Kuace/rpynna
A) CO, 1) oxcH KHUCTOTHBIH
B) BaO 2) xkucnora

B) AI,O3 3) OKCH OCHOBHBII

4) okcua aMpOTEpHBIH
5.(16.) 13 npeanoxeHHOTro TIepeyHs BHIOEPUTE /IBa BELIECTBA, B MOJIEKYJIaX KOTOPBIX IIPHCYTCTBYET KOBAJICHTHAS
MOJIAPHAS CBS3b.
a) XJ0pua pyouaus; 0) aMMHaK; B) CepHasi KMCJIOTa, I') PTOPHUIL JIUTHUS; 1) OpoM;
6. (16.)13 npeasyioxkeHHOTo NepeyHs BBIOEPUTE JBa BELIECTBA, KOTOPhIE HMEIOT HOHHYIO KPUCTAINIMYECKYIO
peleTky. a) fom; 0) Jem; B) moBapeHHas COJb; I') KpEMHE3eM; 1) Cyib(dar Kanus;
7. (26.)YcranoBure cootBeTcTBUE Mexay OBP 1 n3MeHeHne cTereHN OKUCICHHS CEPBI B HEH.

YpaBHeHHe peakuuu H3mMeHeHMne CTeNeHN OKMCIIEHHUSI Cephl
A) 2Al + 3S = AsS3 1) or -2 o +4

B) 250; + O, = 2503 2)or-2 100

B) 2H,S +30; = 2S0; + 2H,0 3) ot 0 go -2

I') HoS + Brp = 2HBr + S 4) ot +6 mo +4

5) or +4 10 +6
8. (26.)YcraHoBHUTE COOTBETCTBHE MEXKAY (DOPMYJION COIH U MPOILYKTaMH 3JIEKTPOJIN3a BOJHOTO PacTBOPA.
®opmyaa conu  IIpoaykrsl ds1ekTpomn3a

A) MgCl; 1) MeTaiu1 ¥ rajoreH

b) AgNO3 2) BOJIOPOJT ¥ TAJIOTEH

B) K2CO3 3) BOAOPOIT U KHCIIOPOJT

I') LiBr 4) MeTasut, BOJOPO/ 1 TAJIOTeH

5) MeTasu1 U KUCIopo
9.(26.) YcraHOBHTE COOTBETCTBUE MEK/Yy HA3BaHUEM COJIM M OTHOIIIEHHEM JTON COJIHM K THAPOIIU3Y.

Ha3zBanue coin OTHolIeHUEe K THAPOIU3Y

A) anerar HaTpus 1) runposu3y He MoABEpraeTcs

B) mogun xamus 2) THAPOTU3YETCS 110 KATHOHY

B) cynehug amromMuHuS 3) rHAPOIU3YETCSI IO AHUOHY

I') xapGoHat kanus 4) THAPOIU3YETCS TIO aHUOHY U KATHOHY
Yacrs Il.

3ananmue 10. (46.)PaccraBbTe KOAPHUITUEHTHI B ypaBHEHUSAX OKACIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIHA,
YKa)KUTE OKHCIUTENb U BOCCTAHOBHUTEIb.

FCls + HI — FCI; +1; +HCI

3aganme 11. (56.)(56.)K pactBopy kapbonata Kamust Macco 250 T 1 MaccoBoii goseit 25% npuinniu n30bITOK
pacTBOpa COJITHOW KHCIIOTHL. Berancnute 00beM rasa, BBIICIHUBIIETOCS B Pe3ylbTaTe PEaKIHH.

3ananue 12. Kakyro mMaccy Boabl HeoO0xoaumo 106aButh k 55 % pactBopy xsopuna Hatpus maccoit 90 rpamm,
4T0OBI TOSTYy4YHTH 25 % pacTBop.

Kputepumn oueHusaHua:
MaKcrMmanbHoe KoinyecTso 6anios —
27MeHee 8 6annoB — «2»;

8 — 14 6ammoB — «3»;
15 — 22 6amioB — «4»,
23 — 27 6amioB — «5»



KoHTponbHaa paborta N2 2 no teme: Yrnesonopoabl

10 Knacc (npodunab)

BapumaHTt 1
Al. (16.) Obwasa popmyna romoIOrMYEcKoro paaa apeHos

1)CnHZn +2 2) CnHZn-Z 3)Can 4’) CnH2n-6

A2.(16.) HazoBuTe BemecTBo, GopMylia KOTOPOTO:
CH;—CH—CH —CH; —CH—CH3
CHs CHs CHs

1) 2,4,5 — tpumermnrekcan  2) 2,3,5 — TpuMeTHITeKCaH 3) 2,4 —muMmeTHIITenTaH 4) oktaH

A3. (16.)Kaxkoii U3 IpUBEICHHBIX YTIIEBOJAOPOIOB OTHOCUTCS K TOMY K€ TOMOJIOTUYECKOMY PSY, 4TO U OyTHH-1:

1) 6yran 2) 6ytun-2 3) nentun-1 4) 6yraanen-1,3

Ad4. (16.)Bemtectsa, umeromiue Gopmynsi: CH3— CH=CH — CH,— CH3z u
CH3;—C=CH —CHs
CH3

1) ABISIFOTCS TOMOJIOTAME ~ 2)SIBISIFOTCSI CTPYKTYPHBIMH H30MEPAMU  3)SBIISIFOTCS H30MEPAMH TTOJI0KCHHSI
KpaTHOM CBsA3U 4) He SBIAIOTCSI HU TOMOJIOTaMH, HU H30MepaMu

AS5.(16.) Kakue peakunu xapaKTepHBI IJIS BEIIECTB, COOTBETCTBYOMIHX 00mei popmyre CoHan-2

1) 3amereHus 2) TPUCOSTMHEHHS 3 ) IeTHAPUPOBAHHS 4) Ieruaparauu

A6.(16.) B xakoM ciryyae IpoyKTOM IIPUBEICHHBIX PEAKIUH SBISETCS XJIOPOSH30I:

cset ceT FeCl3 Ni
I)CeHe +Cl,— 2)C5H14 + 3Cl, — 3)C5He +Cl, — 4)C6H12 +Cl,—

Z[OHI/IIHI/ITC YpaBHCHUEC PCAKIIUN COOTBETCTBYIOLICC YCIOBUIO 3a/IaHUs

A7. (16.)K kakoMy aToMy yriepoja IpHUCOSAUHUTCS OPOM B pe3ylibTaTe PEaKLHu:
1 2 3 4
CH;= CH— CH; — CH3 + HBr —

1)k mepBoMy  2)KO BTOpOMY 3)k TpeTbeMy 4) K 4eTBepTOMY

A8.(10.) ns ankaHOB XapaKTepHa U30MEpUs:
1)reomeTpuueckas 3) yriepogHoro ckenera
2)monoxeHue HyHKITMOHATBLHOW TPYIIITBI 4) MONI0XEeHNE TBOWHON CBS3H

HpI/IBC)_'II/ITe MIpUMEP BCIICCTB U30MEPOB COTJIACHO YCJIOBUIO 3a/laHUsA



A9. (16.)Xapakrepuctiku: spS-rubpuusauus; BasenTHoii yroa 109,28 nnuuna yrieposa — yriepoaHoit cessu
0,154 HM COOTBETCTBYIOT KJIACCY YIJICBOIOPOIOB C 00mIeH hopMyIIoii:

1)CnHZn +2 2) CnHZn-Z 3)Can-6 4) CnHZ

B1. (4 6.)YcTaHOBHUTE COOTBETCTBHE MEKIY THIIOM XMMHUYECKON PEAKIINH U yPaBHEHUEM PEaKIIHH:

1) C;Hz + 2H; — A) IprcOoeTMHECHUSI
2) C;Hg + Cly — b) 3amemenns
3) CoHs +Br; — B) paznoxenus

4) CH,= CH — CHz + HF —

3anuiure YpaBHCHUA PCAKINU U JaHHOI'O 3aJlaHus

B2. (46.)Y cTaHOBHUTE COOTBETCTBUEC MKy Ha3BAHHEM OPTaHUYECKOTO COCTUHCHUS U €r0 CTPYKTYPHOMH
¢dbopmyroii: CHs

CH3
1) ronmyon A) CH;— C—CH; — CH;s
2) mpomuH-2 CHs
3) 2,2 —aumeTnnOyTaH b) C¢HsCHz3
4) niporien B) CH; — C=C—CH; —CH3s
5) nenrun- 2 I') CH,=CH — CH3

6) Genzon

B3.(46.)MetaH obpasyeTca npu:

1) ruaponuse Kapouia KaabIIHst 2) ruaposm3e KapOuaa aTFOMUHKS 3)ruapupoBaHUH STUIICHA
4)IpoKanMBaHUHU alleTaTa HATPUS C TUAPOKCUAOM HATpUsi  5) pa3ioxeHnH OeH30I1a
6) merumpartaly THIOBOTO CIIHPTA

HammmmTe ypaBHeHNs peakiyii JaHHOTO 3a/laHus
C1.(56.) OcymiecTBUTh LIENOYKY NPEBPALEHUI:
t0 C3 C2H,0O C aKT., t0 C2Hs KMNOy,

CaC03 - CaO X1 - X2 - X3 - Xa

VKaXHTe THIIBI peaKHHﬁ, ,Z[aﬁTe Ha3BaHHsA BCEM BCIICCTBAM

C2. (56.) IIpu cxxuranuu 10,5 r ra3000pa3HOro OPraHUYECKOro BEIIECTBA BBIIEIHIOCH 33 T YIJICKHCIIOrO ra3a u
13,5 r Bogel. [TnoTHOCTE BemecTBa 1o aprouy 1,05. B xoze uccineoBaHus XUMHIESCKHX CBOMCTB 3TOr0 BEIIECTBA
YCTAHOBJICHO, YTO TP €r0 B3aUMOJICHCTBUH C OSH30JIOM B IPUCYTCTBUH XJIOPHIA AFOMUHHS 00pa3yeTcs
YIJIEBOAOPO/I, KOTOPBIA UCTIONB3YETCS IS IIOTyYeHUs (PeHOIIa U alleTOHA.

Ha ocHOBaHMHM JaHHBIX YCIIOBHS 3a/IaHHUS:

1) npousBeauTE HEOOXOAMMBIE BEIYMCIIEHHS;

2) yCTaHOBHUTE MOJICKYJIIPHYIO (POPMYITY UCXOHOTO OPraHUIECKOTO BEUIECTBA;

3) cocTaBbTe CTPYKTYPHYIO (POPMYITY STOTO BEIIECTBA, KOTOPAst OHO3HATHO OTPAXKAET TOPSIIOK
CBSI3M aTOMOB B €TI0 MOJICKYJIC;

4) HAIMIIXUTE YPAaBHCHUC PCAKIINU 3TOT'O BEIICCTBA C OCEH30JI0M B Ipu CYTCTBUU XJIOpHUJa aJIIOMHUHUA.



KoHTponbHaa pabota N22 no Teme: Yrnesogopoabl

10 knacc (npodpuab)

BapuaHT 2

Al. (16.)CocraB MOJIEKYT YIIIEBOJOPOIOB COOTBETCTBYET 001Ieh popmyie ChHan +2. K kakoMy kitaccy BemiecTs
MOTYT OTHOCHUTBCS 3TH yTJICBOIOPOIBI:

1)anKeHs! 2) aJKuHbI 3)aaKaHbl 4)apeHs

A2.(16.) HazoBute BelecTBO, OpMyIia KOTOPOTO:
CHs

\

CH—CH=CH;

/

CHs

1) 2 — metunbyten-3 2) 1,1 — numerunnponen-2 3) 3,3 —qumerwinponen-1 4) 3- metunoyren-1

A3.(16.) Bemectsa, umeromue popmyns:: CH3 — C = C— CH, — CH3 uw HC= C — CH, — CH; — CH;

1) ABISIFOTCS TOMOJIOTaMHE 2) SIBISIFOTCS CTPYKTYPHBIME H30MepaMu 3 )SBISIFOTCS M30MEPaMH MOJIOKEH s KPaTHO#
CBSI3U 4) HE SABIAIOTCSA HU TOMOJIOTaMH, HU H30MEpaMHu

A4. (16.)Vkaxure Ty Iapy BEIIECTB, KOTOPas BKIFOYAST Ha3BaHHUSI TOMOJIOTOB 3- METHIIIICHTEeH-1:
1) 2- metunnenten-1; 4- metmaneHTeH-1 2)2- metunOyten-1; 3- MeTuneHTeH-2

3) 3- mermnrekcen-1; 3- metundyreH-1 4)3- MeTHinporneH-1; 2- METUINEHTEH-2

A5.(16.) K kakoMy aTOMYy yriiepojia MPUCOEANHHUTCS XJI0OP B PE3YIILTATE PEAKIIUH:
1 2 3 4
HC=C— CH>— CH3 + HCI —

1) k mepBOMY 2) KO BTOpOMY 3)Kk TpeTbeMy 4)k ueTBepTOMY

A6. (16.)Kakue peakiuu xapakTepHbI JJIsI BEMIECTB, COOTBETCTBYIONMX 00m1ei popmyne ChHontz
1)3amemnenust 2)nprucoeJUHEHNS 3)Aernaparanuy 4) nojamMepu3aniu

[IpuBeaure npuMep peakliuu JaHHOTO TUIIA

A7. (16.) B xakoM ciydae mpoIyKTOM IPUBEAEHHBIX PEAKINH ABIAETCS [INKIOTEKCaH
KaTtan. C akTMB. KaTan. KaTan.
])CeHs + 3H; — 2) 3CHy — 3) C;Hs + 3H; 4) Ce¢Hi + Ho —

Z[OHI/IHII/ITG YpaBHCHUEC PCAKIIUN COOTBCTCTBYIOLICC YCIOBUIO 3a/laHUs

A8. (16.)Ana anKMHOB XapaKTepHa n3omepun

1) reomerpuyeckas 3) yriiepoaHOro ckesera
2) nonoxeHune QYHKIIMOHATIBHOMN IPYIIIBI 4) MOJ0KEHUE TBOHHOM CBSI3H
[TpuBenuTe MpuMep BELIECTB H30MEPOB COTJIACHO YCIOBHIO 33TaHHS

A9.(16.) XapaKTepucTuKK: Sp>-THOpUIM3AIMs; BaleHTHbIH yron 120% nnuua yriepon — yrnepoaHoii casasu 0,134
HM COOTBETCTBYIOT KJIACCY YTJIEBOJOPOIIOB ¢ 00MIeH popMymoii:



1)CnHZn +2 2) CnHZn-Z 3)Can-G 4’) CnHZn

B1.(46.) YcraHOBHTE COOTBETCTBHE MEKIY Ha3BaHUEM OPTaHMIECCKOTO COCMHEHUS M €T0 CTPYKTYPHOM GopMyIIoit:

1) nenranuen-1,3 A) CH=CH—CH = CH— CHj3

2)2,3,4-TpMeTHIITeKCaH b) CeHe

3) 6enzon B) CH; —C=C — CH;

4) 6yTun-2 I H 3C —CH — CH— CH— CH>— CH3
1

5)nenten-1 CHsz; CHs; CHs

6)3,4,5-TpuMeTHITEKCaH

B2.(40.) YcTaHOBUTE COOTBETCTBUE MEXKY TUIIOM XUMHUUECKON PEAKLIUH U YPABHEHUEM PEAKLIUU:

1) CsHg + Cl; — A) npucoeTuHeHUS
2) C;Hg — B) 3ameneHus
3) CoH2 +2Br; — B) pa3znoxenus

4) CH,=CH — CH=CH, + Br,—

3anuiure YpaBHCHUA PCAKINU I JAHHOI'O 3aJlaHusA

B3.(46.) byTagueH -1,3 nony4ator:

1) peakiueii cornacHo npaBuiy 3aiinieBa 2) peakiuei corinacHo npasuity MapkoBHuKOBa — 3) peakuueii Jlebenea
4) peakuueii KydepoBa 5) aeruapupoBaHuem OyTaHa  6)rHIpUPOBaHHEM OJHOTO MOJisi OyTHHA -1

Hanumure ypaBHeHUs peakuii JaHHOTO 3aJJaHus

C1.(56.) OcyLiecTBUTb LLeNOoYKy NpeBpaLLeHuii:
H,0 1500° C axr., t° CH3Cl KMnO,, H,SO4

AllCz L X1 4 Xo 4 X3 4 Xua o4 Xs

VKaXHTe THIIBI peaKHHﬁ, ,Z[aﬁTe Ha3BaHHsA BCEM BCIICCTBAM

C2. (56.)IIpu cxuranun 2,8 r ra3000pa3HOro OPraHUYECKOTo BEIIECTBA MEIONIETO Pa3BETBIEHHYIO 1IETTh
YTJICPOJTHBIX ATOMOB, BbIEIMIIOCH 4,48 11 (H. y.) yraekucioro raza u 3,6 r Boasl. [110THOCTS BelecTBa 1o BO3AyXy
1,931. B xozxe uccnenoBaHuss XUMUYECKUX CBOMCTB 3TOTO BEIECTBA YCTAHOBIIEHO, UTO MPU €0 B3aUMOJIEICTBUN C
OGpOMOBOJIOPOIOM 00pa3yeTcsi TPETUYHOE MOHOTAJIOTEHITPOU3BO/IHOE.

Ha ocHOBaHWMM TaHHBIX YCIOBHSA 3aAaHUS:

1) npousBeauTe HEOOXOANMBIE BEIYHUCIICHUS;

2) yCTAaHOBUTE MOJIEKYIIPHYIO (POPMYILYy HCXOJHOTO OPIraHUYECKOrO BEIIECTBA,;

3) cocraBbTe CTPYKTYPHYIO (POPMYITY 9TOrO BEIIECTBA, KOTOPAsk OAHO3HAYHO OTPAXKAET MOPSIIOK
CBSI3M ATOMOB B €TI0 MOJICKYJIE;

4) HanuIIUTE YpaBHEHHE PEAKIIMH DTOTO BEIIECTBA C GPOMOBOIOPOIOM.

Kpurtepnu onennBanus:
MakcuManbHOe KOJIMuecTBo 6auioB — 31 0amn



Memnee 9 6amioB — «2»;
9 — 16 6amioB — «3»;
17 — 25 GammoB — «4»;
26 — 31 6amioB — «5».

KonrpoabHas pabora 1o teme:
«Kucnopopgocopgep:kaline opraHu4eckne coegnmHeHuns» - 10 knacc

Bapuaum 1

Yacrs A. (321aHUS OLIEHUBAIOTCS B OUH 0aJ1)1)
A 1. BemiectBo cootBerctBytomee obmiei hopmyne Ce(H20)m otHOCHTCS K Kiaccy
a) aJbJIETUIOB, 0) YIJIEBOJIOB,  B) CIIPTOB I') KAPOOHOBBIX KHCIIOT
A 2. BemecTBo, SBISFOIIEECS H30MEPOM IPOTTaHAIIS
a) MPOMaHoH, 0) MPOIaHOI B) IPOIAHOBAS KUCIIOTA ') METHJIAIIETaT
A 3. MeTaHoN B3aUMOJICHCTBYET C BEIIECTBOM
a) Boja, 0) ruApPOKCHI HATPHUS B) OPOMOBOIOPO, T) OKCH/I KAIbIIU.
A 4. Tunpoxkcun HaTPHsL B3aUMOJICHCTBYET C
a) oTaHoja 0) rmuepuHa B) (eHosa ') MeTaHoIa
A 5. Peakuus «cepeOpsHOro 3epKajiay XapaKTepHa JJis BeleCTBa
a) yKCycHas KUCJIOTa, 0) METHI(QOPMHAT B) 3TAHOJ ') METaHAIIS.
A 6. B cxeme npeBpamennii CoH, — x — CH3COOH, BemiecTBOM X sIBISETCS
a)sTaHon 0)3TaHamb B) XJOpaTaH, I') 1,2 nuxiopasTaH.
A 7. ®opMyna peakTHBa IS paCIO3HAHHSI MHOTOATOMHBIX CITHPTOB
a) Cu(OH),, 0) Ag20 (awmnas. p-p), B) CuO, r) p-p KMnO4
A 8. [Ipu geficTBHM 3TaHOJIA HA IPOMAHOBYIO KUCIOTY IIPOUCXOTUT PEAKIIUS:
a) OKHCIEHUs, O) IPUCOSTUHEHHUS B) HeWTpanu3auuu, ) STepuduKaimu.
A 9. Macca cimpTa, IOJTy9eHHOTO TIPH KaTAIUTHYSCKOM THAPUPOBAHUA 55 T dTaHAIA
a)55.6r 6)115r B) 57,51 r)67.3r
A 10. ®eHon He B3aMMOJEUCTBYET C BEIIECTBOM, (hOpMyIsia KOTOPOTO:
A) CO2; B) Na; B) Bry; I') NaOH
Yacts b. (3agaHust oueHnBaloTCsl B 1Ba 0aJa)
b 1. YcraHOBHTE COOTBETCTBHE MEXKITy MOJIEKYIIAPHOH (DOpMYIIOi OpraHMIECcKOro
BEILIECTBA U KJIACCOM, K KOTOPOMY OHO OTHOCHTCS

A) 3-MeTunOyTaHaTb 1) anpaeruast
b) metwimTHIAT 2) KapOOHOBBIE KHCIIOTBI
B) rimunepun 3) mpocTeie 3¢upbI

4) MHOTOATOMHBIE CITUPT
b 2. C xakuMu U3 TIepeYrCIIEHHBIX BEIIECTB OyIET B3aUMO/IEHCTBOBATh YKCYCHAsI KUCIIOTA:
a) oxcup MarHus, 0) okcun yriepoxaa (IV), B) kapboHat maruus,
T) cepedpo, 1) OpomoBogopo, ) ruapokcu meau (11)
b 3. U mns stunena, u juist 6eH30J1a XapaKTepHbBI
1) peakuust THIPUPOBAHHSI
2) HalIu4ue TOJBKO TM-CBA3EH B MOJIEKYIaX
3) sp?-rubpuaU3alKs aTOMOB YIJIEpo/ia B MOJIEKYJIax
4) BBICOKas PACTBOPUMOCTH B BOJIE
5) B3anMo/IeliCTBIE C aMMHAYHBIM pacTBOpoM okcuza cepedpa (1)
6) ropeHue Ha BO3Iyxe
b 4. BeraucinTe Maccy METAITHYECKOTO cepebpa, TOMYyIEHHOTO MPH OKUCICHHH
600 r 40% pacTtBOpa MeTaHaIsl aMMHAYHBIM PaCTBOPOM OKCHIa cepedpa
Yacts C. (3a1aHUS 0LIEHUBAKTCS B MATH 0aJ1710B)
C 1. CocraBbTe ypaBHEHHS PEAKIIMIA [0 MPUBEICHO CXEME M YKAXKHUTE YCIOBUSI UX
OCYILECTBIICHHUSI.
C;Hg — C2HsCl — C2HsOH — CH3C(0) — H — CH3COOH — CH3C(0) — O — C3H7 —
CsH7—OH — CH3 - CH,-C(0O) —H
C 2. MonekynsapHas GopMmyia OpraHuIecKoro BemecTBa, ¢ MacCOBOM J0JIeH
yriepona 51,89%, Bomopona 9,73% u xnopa 38,38%, oTHOCUTEIbHAS TUIOTHOCTh
€ro mapos 10 Bo3ayxy 3, 19.



KonTponbnas padoTa no teme:
«Kucnopopgocopgepialue opraHuyeckue coeguHeHmna» - 10 knacc

Bapuaum 2

Yacrtp A. (3a1aHUs OLEHMBAIOTCSI B OJIUH 0aJ11)
A 1. BemectBo cootBerctBytomee obmiei popmyne RCOOH otHocuTes k kmaccy

a) apAeTU0B, 0) yIriIeBOJOB, B) CITUPTOB I') KAPOOHOBBIX KHCIIOT
A 2. BemectBo, sIBISIONIEECS H30MEPOM IporaHona-1
a) IPOTIaHOH, 0) mpomaHanb, B) MPOIAHOBAS KUCJIOTA T') IPOMAHOI-2

A 3. Mexnay co0oif MOTYT B3aMO/ICHCTBOBATh:
a) rmumepuH U cynedat mean (II),  B) penon u rugpoxcun menu (11),
0) ¢eHoNI 1 a30THAST KUCIIOTA T') METaHOJ U YTJIEKUCIIBIH Ta3.
A 4. PacTBop sipko-cuHeTo IjBeTa o0pasyercs nmpu B3aumMojeiicTeun runpokcuaa meau (11) c:
a) MNIMLIEPHUHOM, 0) 3TaHOJIOM, B) (eHOIOM r) OyTaHOJIOM
A 5. Tlpu ruippoBaHKy dTaHaIs 00pa3yercs:
a) aIleTHIICH, 0) sTaHo, B) STWJICHTJIMKOJb, T) YKCYCHAas KHCIOTa
A 6. B cxeme npespamenmii CoHs Cl — x — CH3COH, BemectBoM X siBIsieTcs
a) ATaHOJ 0) aTaHaib B) XJIOPITaH, r) 1,2 nuxmnopaTaH.
A 7. C xakuM BEIIECTBOM IIPH HATPEBaHUU roiry0oit ocamok ruapokcuga meaun (1I)
MEPEXONT B OCaJJOK OPAH)KEBOT'O LIBETA
a) YKCYCHOM KHCJIOTOH, 0) MeTHI(HhOPMHUATOM B) 3TAHOJIOM, I') METAHAJICM.
A 8. ®opmanbaerus B IPUCYTCTBUHU KaTaIH3aToOpa pearupyet ¢ HEeHOJIOM 110 THITY PEeaKI[uH:
a) moJMMepu3auy, 0) MOJMKOHJCHCALMH B) H30MEpU3aluy, T) dTepr(UKaIHy.
A 9 Obpa3zoBaHue IPKO OKPALICHHOTO CHHE-()HOJIETOBOTO KOMILICKCHOTO COeIMHEHMS ¢ Xiopunom xenesa (111)
SIBJISIETCSI KAUeCTBEHHOM peakuuei Ha:
a) anbJieruibl 0) (PeHOI B) OTHOATOMHBIE TIPEJIeNIbHBIE CIIUPTHI T) KapOOHOBBIE
A 10. Macca 3TaHos1a, MOJy4EeHHOTO NpH oMbuTteHHH 39,6 T 3THIaneTaTa!
a)4l4r 0)21,1r B) 20,7 r r)422r
Yacts b. (3agaHus oueHnBaloTCs B 1Ba 0aJa)
B 1. YcTaHOBHTE COOTBETCTBHE MEKIY MOJICKYIIPHOH (POPMYIIOi OPraHUIecKOro
BEILIECTBA U KJIACCOM, K KOTOPOMY OHO OTHOCHTCS

A) 2-MeTUIIIPONaHOBAsT KHCIIOTa 1) oIHOATOMHBIE CIIUPTHI
b) stunenrnukons 2) MHOTOaTOMHBIE CITUPTHI
B) stundopmuar 3) kapOOHOBBIE KHCIOThI

4) cnoxHbIe 3QUpBI
b 2. MeTananb BCTynaeT BO B3auMO/ICHCTBUE
a) ¢ XJIOPOBOAOPOJOM 0) ¢ BOAOPOAOM B) ¢ Tuapokcugom Meau (1),
r) ¢ okcunom menu (I1), o) ¢ kuciaopooM, €) C aTOMUHUEM
b 3. C kak1MU 13 MepevrCIIeHHBIX BEIECTB OyIET B3aMMO/IEHCTBOBATh YKCYCHAsl KUCIIOTA:
a) okcun MarHus, 0) okenp yriaepona (IV), B) kapboHat maraus,
r) cepedpo, 1) O6pomoBomopo, e) ruapokcun meau (1I)
b 4. PaccunTaiite Maccy KUCIOTBI, IOJy4eHHOH pu HarpeBanuu 55 r 40% pactBopa
mponanast ¢ u30bITKOM TrApokcuaa mean (11).
Yacrp C. (3aaaHKs OLEHUBAIOTCA B MISATH 0aJ1JIOB)
C 1. CocraBbTe ypaBHEHUS PEaKIUi IO MPUBEJCHO CXEME U YKAXKHUTE YCIOBUS HX
OCYIIECTBIICHHSI.
CH4 — C2H2 — CH3C(0O) — H — CH3C(0O) — OH — (CH3C0O0),Ca — CH3C(O) — OH —
CH3C(0O) — O — CHz — CH3C(O) — ONa
C 2. Paccuwnraiite Maccy CI0KHOTO 3(hHUpa, MOJYyYSCHHOTO MTPH B3aUMOACHCTBUH 46 T
50% pacTBOpa MypaBbUHOMN KHCIIOTBI U THIIOBOTO CITUPTA, €CIIN BBIXO[]
npoaykra peakiuu cocraiser 80% oT TeopeTHiecKH BO3MOXKHOTO.

Kpurtepuu oneHMBaHUSA:

MakcumanbHOE KOJIHYECTBO 0amioB — 26 0amios
Menee 8 6aiIoB — «2»;

8 — 14 6amoB - «3»;

15 — 21 6amioB — «4»;

22 — 26 6aiIoB — «5»



KonTpoabHas padoTa 1no reme «A30Tcofepkaniue 4 0M0JI0rH4eckKy AKTUBHbIE OPraHNYecKHe BellecTBa.

1. PacronouTe Ipe/oxKeHHbIC BEECTBA B MOPS/IKE YCHICHUS OCHOBHBIX CBOMCTB: METHIAMKH, AMMHAK,
JuMeTHiIaMuH, GpenmtamuH. OTBeT aprymenTupyiite. CocTaBbTe ypaBHEHHE peakuuy (heHHIaMHuHa,
JIOKA3BIBAIOIIEE Er0 OCHOBHbIE CBOMCTBA.

2. HammmmuTe ypaBHEHHS peakIiii, C TOMONIBIO KOTOPBIX MOXKHO OCYIIECTBUTH CIICTYIOLIHNE TPEBPAICHUS:

KMnO4, H2SOy,t Cl,
Kpaxmal — TTIoKo3a — X1 — X2 — X3 — TIMOuH.

Omnpenenure BerectBa X1, X2, Xa.

3. Ilpemnoxwure crocod pacro3HaBaHUS pacTBOpa Oeska U Kpaxmaa.

4. Tlpu cropanuu 8,9 T OPraHU4ECcKOro BELIECTBA IPUPOJHOTO IPOUCXOXKICHHUS BBLACIMIIOCH 6,72 11 (H. y.)
YIICKUCIIOro Ta3a, 6,3 T Bojsl, 1,12 i a3ota (H. y.). [Ipemnoxkute cTpyKTypHYHO (HOpMYITy 3TOTO BEIICCTBA,
€CJIM U3BECTHO, YTO OHO BCTYMAET B PEaKIMU KaK C COJA-HOM KUCIOTOM, Tak U ¢ 3TaHOJIOM. Hamumute
ypaBHEHHE PEAKLUHU JAaHHOTO BELECTBA C ITAHOJIOM.

Kpurepuu oueHuBaHUS:

«5» - ¢ 3aJaHUSAMH CIIPABUIIUCH MOJTHOCTHIO;

«» - ¢ 3aJTaHUSAMHM CTIPABUJINCH, HO €CTh HEIOYETHI;
«3» - ¢ 3amanusiMu cripaBuiuchk Ha 50%;

«2» - ¢ 3aTaHASIMHA HE CIIPABHIINCH

oleHOYHbIe MaTepuaabl — 11 kiaace

KOHTPOJIBHASI PABOTA «<HEMETAJLJIBD»

Bapuant Ne 1

1. Hamumure ypaBHEHHUS] XUMUYECKUX PEAKIIUIL:
a) monydenus dpochopa u3 Gocdara KaabLus;
0) B3aumoeiicTBus Gochopa ¢ N3OBITKOM KUCIOPOIa
B) B3auMoieiictBue ¢pocdopa ¢ MarHuem;
r) B3aumo/eiicteue hocdopa ¢ pa3daBIeHHON a30THON KHUCIOTOH;
1) B3aumoJieicTBrE Gocdopa ¢ cepoi.
JLuist Kax<J10i peakiii COCTABbTE AIIEKTPOHHbIE YPABHEHHS TIPOLECCOB OKUCIICHHSI i BOCCTAHOBIICHUSI. Y KAXKHUTE
OKHCJIUTEJIb U BOCCTAHOBHTEIIb.
CocTaBbTe HIeKTPOHHYIO (hopmyity atoma pocdopa ero nona P .

2. Hamummute ypaBHEHHS pEaKIUii, C TOMOIIBI KOTOPBIX MOYKHO OCYIICCTBUTH CIICIYFOIIC
npespaiienusi: CHys — CO, — CaCO3 — Ca(HCO3), — CaCO3 — CaCl,
Jlst peakiuii 1 cocTaBbTe DIIEKTPOHHBIN OalaHc, U peakiuu 3, 4 U 5 — MOHHBIE YpaBHEHUS B KpaTKo# (Gopme.
HazoBuTe NoTy4YeHHBIE BEIIECTBA.

3. Kakoii 00pM XJ10pa BBIICIUTCS MpH B3auMoaeiicTBuu 4,35 r MnO, ¢ KOHIIECHTPHUPOBAHHBIM PACTBOPOM
COJISTHOM KUCJIOTHI, copeprxkammmm 36,5 r HCI? Kakoe BemecTBo octaneTcst B m30bITke? Onpenenure Maccy
BEIIIECTBA, OCTABIIECTOCs B M30BITKE.

4. Cepy, Maccoii 5,12 r coxriim B U30bITKE KUCIIOPO/1a, U MOJY4YEHHbIH ra3 nporyctuian yepes 14,82 mi 32%-
Horo pactBopa NaOH, miorHoctsio 1,35 r/min. Kakast cons obpazoBanack npu stom? Onpenenure eé
Mmaccy.

KOHTPO/IbHAA PABOTA «HEMETA//1bl»

BapuanTt Ne 2



1. Hamummmre ypaBHEHHsS XMMHUUECKHX PEAKLIMN:
a) oJTy4eHue xJyopa u3 coistHoi Kucaotsl 1 KMOy;
0) ToTydeHUs XJI0pa U3 XJIOpUIa HATPHS;
B) B3aHMOJCIHCTBHE XJIOPa C JKEIE30M;
T') B3aMO/JICHCTBHE XJIOpa C TUIPOKCHIOM HATPHs IPU HarpeBaHHu;
J1) B3aMOJICHCTBHE XJIOpa C HOANIOM KaJusl.
JUist KaXKJJ0l peakIy COCTaBbTE JIEKTPOHHBIE YPaBHEHHsI IIPOLIECCOB OKUCIICHNSI U BOCCTAHOBIICHHUSI. Y KaKUTE
OKHCJIUTEIb U BOCCTAHOBHUTEIIb.

CocraBbTe 3JEKTPOHHYI0 (OpMyITy aToMa Xjiopa u ero uona CI%* .

2. HamummmTe ypaBHEHHUS peaKIUii, C TOMOIBIO KOTOPBIX MOKHO OCYIIECTBUTH CIICAYIOLIHE
npesparerns: Si — MgySi — SiHs — SiO, —NaySiO; — H,SiO3
s peakiuii 1 1 3 cocTaBbTE AMEKTPOHHBIN OaslaHC, IS peakiuii 4 U 5 — HOHHBIC ypaBHEHUS B KPaTKO# (hopme.
HasoBute noryueHHBIC BEIIECTBA.

3. Kaxosa maccoBast 107151 HocOpHOI KUCIOTHI B PaCcTBOPE, IMOTYICHHOM ITpH pacTBOpeHUU B 120 MIT BOIBI
14,2 r okcuna dpocdopa (V)?

4.  Kakymo mMaccy pacTBopa a30THOW KHCJIOTBI MOYKHO MOJIYYHUTh U3 aMMHUaka oobémMoMm 15,68 11, ecin
MaccoBas nosis HNO3 B monyueHHOM pactBope paBHa 70%, a BBIXOJ KUCIOTHI U3-3a MIPOU3BOJICTBEHHBIX
notepb coctaBui 80%.

KOHTPO/IbHAA PABOTA «HEMETA//1bl»

BapuanT Ne 3
1. HanmmuTe ypaBHEHHS XUMHUYECKAX PEAKIIANL:
a) MOJIydYeHNe a30Ta U3 HUTPUTA aMMOHHUS;
0) motyueHue a30Ta, UCXOs U3 pa30aBIICHHON a30THON KHCIIOTHI;
B) B3aMMOJICHCTBHE a30Ta C BOJOPOJIOM;
T') B3aMMOJICHCTBHE a30Ta C KaJIbIHEM;
1) B3aUMOJICHCTBUE a30Ta C KUCIOPOIOM.
VYkakuTe YCIOBUS MPOTCKaHUS peaknuil. [ KaxkI01 peakIiy COCTaBbTe SJICKTPOHHBIC YPaBHEHUS IIPOIIECCOB
OKHUCIICHUS M BOCCTAHOBJICHUS. YKAXKUTE OKHUCIINTENb M BOCCTAaHOBUTENb. COCTaBbTE ANIEKTPOHHYIO (POPMYITy aToMa
a3ora u ero nona N% .

2. HammmmTe ypaBHEHHUS peakiyii, C TOMOIIbIO KOTOPBIX MOKHO OCYIECTBUTH CIIETyIOIINE
npespamienus: HoS — S — SO,— SO3 —NaSOs4 — BaSOs
st peakiuii 1 1 2 cocTaBbTE DIIEKTPOHHBIN OallaHc, s peakiwii 4 U 5 — HOHHBIC ypaBHEHUS B KPaTKO# (hopme.
HazoBure nomay4eHHbIE BEIECTBA.

3. Cwmech KpeMHUs, aJJFOMHHUS H OKCHJIa MAaTHUS Maccoid 8 T 00paboTaii n30BITKOM COJITHON KHCIIOTHL. B
pe3ysbTaTe peakiny BhIeTMIOCch 3,36 J1 ra3a, a Macca He pacTBOPUBIIETOCS OCTaTKa cocTtaBuia 3,2 T.
Omnpenenure maccossie qonu Si, Al u MgO B cmecn.

4. Cwmecn, cocTosmryto u3 2,8 1 a3ota u 5,6 1 BOIOPO/1a, MPOMYCTHIIA HaJl KaTaIn3aTopoM. JIJst mormomeHus
o00pa3oBaBIIerocs aMMHaka motpedoBaiocs 22,6 Kyd.cM pactBopa ¢ ioTHOCThIO 1,09 1/ky0.cM, ¢
MacCOBOM J0JIeH a30THOM KUCITOTHI 16%. BBIUUCIUTE 00bEMHBIE JTOJU KOMIIOHEHTOB ra30BOM cMecH Tocie
MIPOITYCKAHUSI €¢ HaJl KATaJIH3aTOPOM.

KOHTPO/JIbHAA PABOTA «HEMETA//1bl»

Bapuant Ne 4

1. HanumuTe ypaBHCHHS XUMUYECKUAX PCAKIIHUN:
a) moJrydeHune Kucioposa, ucxoas u3 KMnOy;
0) Hoy4eHUE KUCIOPOa, UCXOIS U3 XJIopaTa Kajus;
B) B3aMMOJICHCTBHE KHCIOPO/IA C IKEIE30M;
T') B3aMMOJICHCTBHE KMCIOPOIa C METaHOM (TTOJTHOE CTOPAHHUE);
) B3auMoiekicTBrE Kucaopoaa ¢ okcuaoM azora (11);
JLuist KaxJ10i peakiiii COCTaBbTE DIICKTPOHHbIC YPABHEHHUSI IIPOLIECCOB OKUCIICHHSI K BOCCTAHOBJICHUSI. Y KaXKHTE
OKHCJIUTEIb U BOCCTAHOBHUTEb.
CocTaBbTe HIEKTPOHHYIO (GOPMYITy aToMa KHCI0poa 1 ero nona 02,



2. Hammmure ypaBHEHUs peakiyii, C TOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTD CIICIYIOLINE
npespamierus: Caz(POs); — P — P205 — H3PO4 — Na;HPOs— NasPOq
Jnis peakiuii 1 1 2 cocTaBhTe AIIEKTPOHHBIN OanaHc, A peakiwii 4 U 5 — HOHHBIE ypaBHEHUS B KPaTKO# (hopme.
HazoBute noiy4eHHbIE BEIIECTBA.

3. Cwmecp KpeMHHUS U YT Maccoii 28 T 06paboTany H30BITKOM KOHIICHTPHUPOBAHHOTO pacTBOpa Iesodu. B
pe3yabTaTe peakuy BBLACIUICS BOZOPO B KOJIMYECTBE, JOCTATOYHOM st BOccTaHOBJIeHHs 11,6
r FesO4 1o xenesa. Omnpenenure MacCoBYIO JOJIIO YIS B CMECH.

4. Tlpu pactBopennu ochopa B U30BITKE ropsiueii KOHIECHTPUPOBAHHOM a30THON KHCIIOTHI BBIJCITHIICS
OypbIif a3, KOTOPBIH MPH MPOIMYCKAaHUH Yepe3 pacTBOP THAPOKCHIA Kamus o0pazoBai 4,65 T cmecu coueit.
Brruncinre Maccy gpochopa, BCTYITHBIIETO B PEAKITHIO.

Kpurepuu ouenuBanus:

«5» - ¢ 3aIaHISIMH CTIPaBIIINCH MTOTHOCTHIO;

«» - ¢ 3aJaHUSIMU CTIPABIIIUCH, HO €CTh HEIOYCTHI,
«3» - ¢ 3amaHusAME crpaBmwHch Ha 50%;

«2» - ¢ 3aJTaHUSIMU HE CIPABUIIACH

KoHTponbHasa pabora no teme «Metannbi»
BapuaHnt 1

1. BeiOepuTe MeTasibl, KOTOPhIE YCKOPSIOT KOPPO3HUIO Keesa:

a) Al 6) Cus) Agr) Zn

2. Ompezienute NpOYKThI, 00pa3ykoIIUECs Ha aHOJIE U KATO/Ie TIPH SJIEKTPOJIN3E BOJHOIO PACTBOPA:
a) NaCl 6) HgCl, B) KF r) AgNO3

3. BakoHYHTE YPABHEHUS PEAKIIUH MEXKTY:

a) Cyab(paToM MEIH U THIPOKCHIOM HATPHUS

6) cynbduaom ceunna (I1) u cosstHol KUCIOTO#M

B) okcuzoM Bosb(dpama(VI) u Bogopomgom

r) xsnopuom skenesa (1) u mHKOM

4. [lpuBeaute ypaBHEHUS PEaKIMii COOTBETCTBYIOIIHE JJaHHON CXeMe:

Ag — Ag:0 — Ag —AgNO3 — AgCl

5. Iuuk maccoii 13 r nomectin B pactop Hurpara meau (1) maccoii 470 r ¢ MaccoBoii 0J1ei paCTBOPEHHOTO
BemecTBa 40%. OnpeaenuTe MacCOBYIO JOJIO XJIOPUAA IIMHKA B PACTBOPE.

KoHTponbHas paboTa no Teme «MeTannbi»

BapuaHT 2

1. BribepuTe MeTauIbl, KOTOpbIE 3aME/ISIIOT KOPPO3HIO JKeJle3a:

a) Al 6) Cug) Agr) Zn

2. Onpenenure MPOIYKTHI, 00Pa3yIOIIHECs Ha aHOJC U KATOE MPH JJICKTPOJIN3E BOIHOTO pacTBopa: a) KaS 0)
HgBr, B) NaF r) CuSO4

3. 3aKoHYNTE YPABHEHHUS PEAKLIUH MEXKTY:

a) XJIOPUIOM MarHusl ¥ TUAPOKNUCHIOM KaJHs

0) oxcuaom xpoma(VI) u Bogopoiom

B) KapOOHATOM MarHusi ¥ a30THOM KHUCIIOTON

') HUTpaToM cepedpa 1 aIlOMHUHUEM

4. TlpuBenuTe ypaBHEHHS PEAKII COOTBETCTBYIOIIHNE JAHHON CXeMe:

Cu— CuS — CuO — CuCl, — Cu

5.XKene3o maccoit 11,2 r nomectunu B pactop xiopuaa meau (1) maccoit 900 r ¢ MaccoBoii foneit pacTBOPEHHOTO
BemecTBa 15%. OnpeaenuTte MaccoBYIO JAOJIO XJIOPUIA Keje3a B pacTBOPE.

KoHTponbHas paboTa no teme «MeTannbi»



BapuaHt 3

1. BribepuTe MeTaiuibl, KOTOpBIE YCKOPSIFOT KOppo3Hio keines3a: a) Cu 6) Al B) Znr) Hg

2. OnpenennTe MPOIYKTHI, 00pa3yromIuecs Ha aHOJE U KaTO/Ie TIPH AIIEKTPOIIH3E BOJTHOTO PAcTBOPA:
a) BaCl, 6) Cul, B) NapSO4 1) Hg(NO3)

3. 3aKOHYNTE YPABHEHHUS PEAKLIUH MEXKTY:

a) cynb(haToM MarHus ¥ THAPOKCUIOM HATPHUS

6) oxcunom Maprasua (IV) u yrapHsiM razom

B) cynbduaom ceunna (I1) u cosnsHoit kuciaoroi

r) Hutpatom xenesa (I1) u amomuaIEeM

4. [IpuBeauTe ypaBHEHUS pEaKIIii COOTBETCTBYIOIINE JaHHON CXeMe:

AgNO; — Ag — Ag.0— Ag — AgCl

5. [luuk mMaccoit 13 r momectuin B pactBop HUTpara meau (1) maccoit 188 T ¢ MmaccoBoii 1oJieli pacTBOPEHHOTO
BewecTBa 10%. OnpenenuTte MaccoBYIO AOJIIO XJIOPUAA LIMHKA B PaCTBOPE.

KoHTposbHas paboTa no tTeme «MeTannbi»

BapuaHT 4

1. BeiGepute MeTaLIBI, KOTOPBIE YCKOPSIOT KOPPO3UIO CBUHIA:

a) Al 6) CuB) Agr) Zn

2. OmpeenuTe MPOJIyKThl, 00pa3yIoIUecs Ha aHOJIE U KaToJIe TP JIEKTPOJIU3e BOJHOTO PacTBOpa:
a) NaCl 6) CuCl; B) LiF r) Hg(NO3)2

3. 3aKOHYNTE YPABHEHMUS PEAKIIUHI MEXKTY:

a) cysib(aToM IIMHKA U THPOKCUIOM HATPHUS

0) OKCHIOM IMHKA U YTapHBIM Ta30M

B) CHJIMKATOM HATPUs U COJISIHOM KUCIOTON

') HUTPATOM 0JIOBA M IIUHKOM

4. IlpuBenure ypaBHEHUsI PEaKIMii COOTBETCTBYIOIINE JJAHHON CXeMe:

Cu — CuCl; — CuS — CuO — Cu

5. XKernezo maccoii 12 r momectuinu B pactBop xiopuaa meau (1) 360 r ¢ maccoBoii 1051eii pacTBOPEHHOTO
BemectBa 30%. OnpenenuTe, Ha CKOJIBKO IPAaMMOB N3MEHIIIACH Macca ITACTHHKU

Kpurepuu ouenuBanus:

«5» - ¢ 3aJaHUSIMHU CIIPABHIIUCH MTOJHOCThIO;

«» - ¢ 3aJaHUSIMU CTIPABIIINCH, HO €CTh HEIOYCTHI,
«3» - ¢ 3amaHusiMu cripaBuiuchk Ha 50%;

«2» - ¢ 3aJaHUSIMU HE CIPABUIIACH

HroroBasi kKoHTpoILHasA padoTa
1 BapuaHT

1. 3apava. /13 pactBopa maccon 350 r ¢ maccoBow gonen conu 25 % BbinapusaHueM yganunu 100 r sogbl. Onpeaenute
MacCOBYHO [JOS1t0 PaCTBOPEHHOTO BELLIECTBA B MOSIy4EHHOM PacTBOpE.

2. OcyLI.IeCTBVITe Heno4yky XMMn4eCckux npeBpau.leHvu?l opraHn4eckux sewlecTB.

+H,0 +Na t, kaT. +O,, Pd

MeTunart kanusa — X, — bpommeTaH —— X, — X; —— OTaHarnb.

3. 3apaua. PaccuutanTte, kakon o6bem 10% pacTtBopa xnoposogopoaa nnotHocTeio 1,05r/mMn noiaeT Ha NOmHyo
HerTpanusaumio rmgpokcraa kanbums, obpasoBaBLUErocs Npu rmaponunse kapbuaa Kkanbuus, eCnv BbiAENUBLLNACS NpU
rmaponuae ras 3aHsin obbem 8,961 (H.y.).

4. 3apaya. Npu cropanun 17,5 r opraHnyeckoro BellecTsa nonyymnu 28 n (H. y.) yrnekucroro rasa u 22,5 mn sogel. not-
HOCTb MapoB 3TOro BelecTBa (H. y.) coctaBnset 3,125 r/n. MI3BeCTHO TakkKe, YTO 3TO BELLECTBO ObINo MOMy4eHO B pesyrb-
Tate germapaTtauum TpeTUYHOro cnmpTa. Ha ocHoBaHUM AaHHbIX YCroBUS 3adauu:



1) npon3BeauTe BbIYUCTIEHUS], HEOOXOAMUMbIE AN YCTaHOBIEHUS MONEKYIIAPHON (POPMYIbl OPraHUYECcKOro BELLeCTBa;
2) 3anuLL1Te MONEKYNSAPHYH (hOpMYIy OpraHU4Yeckoro BeLLecTBa;

3) cocTaBbTe CTPYKTYPHYO hOpMyIly UCXOAHOO BELLECTBA, KOTopasi OQHO3HAYHO OTpaXkaeT Nopsaok
CBSI3U aTOMOB B ETOMOJIEKYIE;

4) HaNULLIKUTe ypaBHEHWe peakLn NonyyYeHns AaHHOTO BellecTBa Aernapataunen COoTBETCTBYIOLLErO TPETUYHOTO
cnupra.

Hroropas
KOHTPOJbHAS

padora2 BapMaHT

1. 3apava. B Boge pacteopunu rugpokeug kanust maccon 11,2 r, o6bém pactsopa gosenu go 200
MIn. PaccumTanTeMonsipHyto KOHLEHTPaLMIO NOSy4YeHHOro pacTeopa.

2. OcyUJ,eCTBVITe Heno4yky XuMn4eCckux HPEBpaLI.I,eHVIﬁ opraHu4yeckux BeLluecTB.

+HCI + H,SO,,

moko3a — X;-— X, — 3TunbeHson — X, — M3onponunbeHsoar.

3. 3apaua. Kapbug kanbuma obpabotaH n3bbiTkom Boabl. Boiaenusluniics ras 3aHsan oovem 4,48 n (H.y.). PaccuuTanite,
Kakov o6bem 20% COnAHOM KACMNOTbI, NNOTHOCTLIO 1,1 /MM, NONAET Ha NOSHYK HENTPaNM3aumio LWenoYu,
obpa3soBaBLuencs 13 kapobuaa kanbums.

4. 3apauva. Npu cropaHMn HEKOTOPOro OpraHM4eckoro Bellectsa maccon 1,85 r nonyyunnu 1,68 n
yrnekucnoro rasa (H. y.) n1,35 r sogpl. U3BeCTHO, YTO Npuy rMaponu3e NCXoaHOro coeMHeHns obpasyeTcs
BELLECTBO, BCTyNarLlee B peakLmio

«cepebpsiHoro 3epkana.

Ha ocHoBaHUM AaHHbIX ycnoBua 3agayu:

1) npousBeaunTe BblUUCHEHNS, HEOBXOAMMbIE AN HAXOXKAEHWUSA POPMYIbl ICXOAHOMO OPraHNYecKoro BeLLECTBa;
2) yCTaHOBWTE €ro MoseKynsipHyto hopmMyny;
3) cocTaBbTe CTPYKTYPHYH DOpMYIy 3TOrO BELLECTBA, KOTOpasi OTpaXkaeT NoPsiAoK CBsi3eil aTOMOB B MOSEKyre;

4) HanuwunTe ypaBHeHe peakunn ruaposimsa 3Toro sewecrtsa B NpUCcyTCTBnmn cepH0|7| KUCNOThbI.

Kpurepnu onennBanus:
«5» - ¢ 3aJaHUSIMU CIIPABIIIUCH MTOTHOCTHIO;
«» - ¢ 3aJaHUSIMH CTIPABIJINCH, HO €CTh HEJOYCTHI,
«3» - ¢ 3amanusiMu cripaBuiuch Ha 50%;
«2» -






