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MNOSCHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma 1Mo XMMUH Ha ypOBHE CpeIHEro o0Iero oopasoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Odenepanuny, TpeOoBaHMH K pe3ynbraTaM OcCBOeHHMs (enepaiibHOM  00pa3oBaTeIbHON
nporpamMmbl cpeanero obmero oopazoanusa(P@OIl COO), npencraBneHHsix B denepanibHoM
rocyJapcTBeHHOM oOpazoBarenbHoM craHaapre COO, ¢ yuérom Konuenmuu npenojaBaHus
yuebHoro mpenmMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaIu3yoLMX OCHOBHbIE 00pa30BaTe/IbHbIE POrPAMMBI, U OCHOBHBIX MOJIOXKEeHUN «CTpareruu
pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO H3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0Opa3oBanus ydamumxcs 10-11 xmaccoB. H3ydenue mpenmera,
peanu3zyeMoe B YCIOBHUSX JU(QPEpEeHIIMPOBAHHOTO, MPOPMIBHOTO O0O0ydeHUs, TMPHU3BAHO
obecrieunTh 00111€00pa30BaTEIbHYI0O U OOLIEKYJIbTYPHYIO HMOJIrOTOBKY BBIITYCKHHUKOB IIKOJIBI,
HEOOXOAUMYIO /ISl afanTalud MX K OBICTPO MEHSIOIIMMCS YCJIOBHSM JKM3HH B COLUYME, a
TaKXe IS MPOAOJDKEHHS OOY4eHHs B OpraHu3alusx MpodecCHOHAIbHOIO 00pa3oBaHHUs, B
KOTOPBIX XUMHUS SBJISIETCS OHOM U3 MPUOPUTETHBIX JAUCIUILINH.

B mporpamme 1no XumMHM Ha3HauyeHHE MpeaMeTa «XUMHs» I0JlydaeT HOJpOoOHYI0
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBomosararomumu nonoxenusmu dProcC COO o
B3aUMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHusl U TpeOOBAHUM K YPOBHIO
MOJATOTOBKH BBITYCKHUKOB. CBUAETEIHCTBOM TOMY SIBJSIOTCS CJIEAYIOLIUE BBINOJIHSIEMbIE
IpOrpamMMoil o XUuMHM QyHKIHU:

MH(OPMALIMOHHO-METOUYECKAsl,  peaju3alus  KOTOpod  oOecreunBaeT  IOJydyeHue
IIPEJICTaBICHUS O LIESAX, COJAEp)KaHUM, OOIIel cTpaTeruu oOy4yeHUs, BOCIUTAHUS U PAa3BUTHUS
00yyJaroImuxcst CpeICTBAMU IPEAMETa, U3Yy4aeMOro B PaMKax KOHKPETHOTO MPpOpuIIs;
OpraHM3alMOHHO-IUIAHUPYIOLIasi, KOTOopas IMpelyCMAaTpUBAaeT OIpEJIEICHHUE: IPUHIMIIOB
CTPYKTYPHUPOBAHUS U MOCIEI0BATEIBHOCTU U3Y4YEHUS y4eOHOro Marepuaia, KOJIMYECTBEHHBIX U
KAUeCTBEHHBIX €r0 XapaKTEPHUCTUK; IOAXO0J0B K (OPMHUPOBAHUIO COJAEPKATEIBHON OCHOBBI
KOHTPOJSI M OLIEHKM O0Opa30BaTeNIbHBIX JIOCTHKEHUH OO0ydaroIuxcs B paMKax HWTOrOBOM
aTTectauuu B (popMe €AMHOI0 TOCYJapCTBEHHOIO IK3aMEHa M0 XUMHUH.

[Tporpamma asst yriyOnE€HHOTO U3Y4YE€HUS] XUMHH:
yCTaHaBJIMBAET MHBAPHUAHTHOE IPEIMETHOE CO/IepKaHKe, 00s13aTeNIbHOE ISl U3YUYEHHUS B paMKax
OTJIENbHBIX MPOQHIIEH, IPeyCMaTpPUBAET pacCIpeIeIeHUE U CTPYKTYPUPOBAHUE €ro MO Kiiaccam,
OCHOBHBIM COJIepKaTeNIbHBIM JIMHUSAM/pa3jiesiaM Kypca;

Ta€T MpPUMEpPHOE paclpelesieHne Yy4eOHOro BPEMEHM, PEKOMEHIYEeMOIo s H3yueHus
OTJENbHBIX TEM;

npejyiaraeT NpUMEpPHYIO MOCJIEA0BaTeIbHOCTh N3yYeHHs Y4eOHOr0 MaTepualia ¢ yu4éToM JIOTUKH
HOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBS3€il;

Ta€T METOJMYECKYI0 MHTEpPIpETaluio Leled W 3ajad U3ydeHHus IpeaMera Ha yriayOia€éHHOM
YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CpPEJHEro oOIero oOpa3oBaHUs,
COJepKATENbHON  XapaKTepUCTUKHM  IUIAHUPYEMBIX  PE3YyJIbTaTOB  OCBOCHUS  OCHOBHOM
00pa3zoBaTeNbHON MPOTPaAMMBI CPETHETO OOIIET0 00pa3oBaHusl (JTMYHOCTHBIX, METANIPEIMETHBIX,
IPEIMETHBIX), a TaKkXke C Y4Y4ETOM OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIbHBIX JECHCTBHM
00y4aro1erocsi 1o OCBOCHUIO COAEPKAHUs IPEAMETA.

[To Bcem Ha3BaHHBIM MO3UIUSAM B NpPOrpaMMe IO XHMHHU TpPEIyCMOTpEeHa
IIPEEMCTBEHHOCTh C OOy4YeHHEeM XHMHUU Ha YpPOBHE OCHOBHOTO 00mero ooOpazoBaHus. 3a
npefenaMy  YCTaHOBJIGHHOM MporpaMMod IO XUMHUHM — 00s3aTeNbHONW  (MHBapUaHTHOM)
COCTaBJISIIOLIEH cozlep:kaHus yd4eOHOTo mpenMera « XUMUs» 0CTaéTcsi BO3MOXHOCTh BbIOOpa €ro
BapHUaTUBHON COCTaBIIAIONIEH, KOTOpas JOJKHA OIPEENIATHCS B COOTBETCTBUU C HAIPaBJICHUEM
KOHKPETHOT0 Mpoduis o0yyeHusl.



B coorBerctBUM ¢ KoHuentyanpHbIMH mnojioxeHusMu PI'OC COO o Ha3HaueHUU
peaMeToB 0a30BOT0 M yriay0aEHHOTO ypoBHEH B cucteme AuddepeHInpoBaHHOTO 00yUYEHUs Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOLUIUM OSTaloM MOJYyYEHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JTUCIIUIUIMH B By3aX M OpraHu3alusx cpeaHero npodeccuoHaibHOro oopasosanus. B 31oii csa3u
U3Y4YEHUE TIIpeAMeTa «XUMHUS» OPUEHTHUPOBAHO IPEUMYLIECTBEHHO Ha paclIUpeHUE U
yrayOleHne TEOpPeTUYECKON U MPaKTUYECKOW TMOATOTOBKM OOYYaroIIMXCs, BBIOpaBIIMX
ornpenenéHHbId Mpopmib 00yueHHs, B TOM YUCIIE C NEPCHEKTHBON MOCIEAYIOLIETO MOIydYeHHUs
XUMHUYECKOro 00pa3oBaHus B opraHu3anusx rnpodeccuonansHoro oopasoanus. Hapsay ¢ atum,
B cBere TpeboBanuii @I'OC COO K TUIaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MpOrpaMMbl CpeIHEro OOIIero 00pa30BaHUS HM3YYEHHE IMpeaMeTa «XUMHUS»
OpPUEHTUPOBAHO TAK)KE HA PELICHUE 3a/1a4 BOCIIUTAHUS U COLIMAIILHOTO Pa3BUTUS 00y4aroIuXcs,
Ha GOPMUPOBAHUE Yy HUX OOIIEUHTENIEKTYAIbHBIX YMEHUI, YMEHUN palliOHATU3AIH Y4eOHOTO
Tpyaa © O00OOHmIEHHBIX CHOCOOOB  JICATENBHOCTH, HMMEIOIUX  MEXKIUCIHUILIMHAPHBIN,
HAAMPEIMETHBIN XapakTep.

CocraBisitomiuMu  nipeMeTa «XUMHUS» HAa YPOBHE YINyOJEHHOrO M3Yy4YEHHS SIBISIOTCS
yrayOnénnele Kypeol — «Opranuueckas xumus» u «OOmas u Heopranudeckas xumus». [Ipu
OTIpENIeJICHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHHM3allMy COJCPKAHUS ITHX KYpPCOB B
mporpaMMme Mo XUMHHU 32 OCHOBY MpuHATH nonoxeHuss ®I'OC COO o paznuyusx 6a30BOro u
yriayO0nEHHOIO YpPOBHEHW U3YUEHUS PEAMETA.

OcHoBy cogepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas v HeopraHuyeckas
XUMHS» COCTABISIET COBOKYIHOCTh MPEAMETHBIX 3HAHUN U YMEHHIA, OTHOCAIIMXCS K 0a30BOMY
YPOBHIO HM3y4Y€HUS IMpeAMeTa. JTa CHCTeMa 3HAHUM MOJIydaeT OMpeesIEHHOE TEOPETHUECKOe
JIOTIOJTHEHWE, ~ TO3BOJISIIOIEE  OCO3HAHHO  OCBOWTH  CYIIECTBEHHO  Oonmpmmid  00BEM
dakronornueckoro marepuana. Tak, Ha yriyOIEHHOM ypOBHE U3Yy4EHHUS MpeaMeTa odecreueHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHUS O00bEMA 3HAHUW O XHUMHUYECKUX DJIEMEHTaX U
CBOICTBaX UX COEIMHEHUN HAa OCHOBE PACIIMPEHUS M YIriyOJeHHs MPEACTaBICHUN O CTPOSHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKaHMs peaklMii, pacCMaTpUBAEMBIX C
TOYKH 3pEHUS XUMUYECKON KMHETUKU U TEPMOJMHAMUKHU. M3yueHne nepruoguieckoro 3akoHa u
[lepuoanueckoit  cucCTeMbl  XMMHYECKMX  DJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHMYECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKas CBSA3b 0OBACHIETCS C
TOYKHM 3pPEHHS] SHEPreTMUECKUX W3MEHEHUN Npu €€ 00pa3oBaHUU U pa3pyLICHUH, a TaKXKe C
TOYKHM 3peHUs MeXaHu3MOB e€ oOpa3oBaHus. l3yueHue THUIIOB peakUUi JOMOJIHSETCS
(GbopMUpPOBaHKEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCAX U AEKTPOJIN3E PacIlIaBOB
U DPAcTBOPOB BeEIECTB. B Kypce opraHMueckod XHMHHM INPU PACCMOTPEHHH pEaKLUOHHON
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss oco00e BHUMaHuE BOIpocaM 00 AJIEKTPOHHBIX 3 dekTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaXxX peaKLuil.

Oco0oe 3HauYeHHe MMEET TO, YTO Ha COJEep’KaHUE KYypCOB XUMHUH YIIIyOJIEHHOTO YpOBHS
U3y4eHHs Ui KJIacCOB oOIpenenéHHoro mnpoduis (raaBHBIM 00pa3oM Ha UX CTPYKTYypy M
XapakTep JONOJHEHUH K o01el cucTeMe MpeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbIE
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUM TMpeAMeTa A KJIacCOB XHMHUKO-(PH3UUECKOTro
npoduist 60BINIOE 3HAYEHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOImeld XUMUU.
[lpy m3yueHuwm mnpeaMeTa B JAHHOM Cllydae akleHT OyaeT cielaH Ha OOLIHOCTh METO/I0B
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (DU3HMKE: aTOMHO-MOJIEKYJISIpHAsl TEOpHUs
(MonexynsipHass Teopus B (QHU3UKE), 3aKOHBl COXPAHEHUS MacChl M OSHEPrHM, 3aKOHBI
TEPMOJMHAMUKH, SJIEKTPOJIN3a, IPEACTABIECHUS O CTPOSCHUH BEILIECTB U IPYTOE.

B 10 ke Bpems B coiep)kaHUM IpeaMeTa sl KIIACCOB XMMHMKO-OMOIOTHYECKOT0 Ppoduis
OoJbIINH yAETbHBIA BeC OyJeT MMETh OpraHuyeckas Xumusa. B 3ToMm ciydae mpemocTaBisieTcs
BO3MOXHOCTB /17151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHu3aluy KJIETKH Kak
OMOJOTUYECKOH CHUCTEMBbI, B COCTaB KOTOPOW BXOJST, K MpPUMEpPY, TaKue CTPYKTYpHbIE



KOMIIOHEHTBI, KaK JTUMUABI, OCJIKH, YIJIeBObl, HYKICHMHOBBIE KHUCIOTHI M Apyrue. [lpu 3Tom
3HaHUS O COCTABE M CBOMCTBAX IPEICTABUTENIEW OCHOBHBIX KJIACCOB OPraHMYECKHX BELIECTB
CIIy’KaT OCHOBOM JUIS M3yUEHHsI CYIIHOCTH MPOLECCOB (POTOCUHTE3A, IIXaHUS, TTHILEBAPEHHUSL.

B mnane ¢opmupoBaHMs OCHOB HAay4HOTO MHPOBO33pPEHUS, OCBOCHHS OOIEHay4HBIX
METOJI0B IIO3HAHUS U OIbITa MPAKTUYECKOT0 NPUMEHEHNUS HayUYHbIX 3HAaHUM U3yueHUE IpeaMmeTa
«XuMus» Ha YriayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Yy4eOHBIMHU
peIMeTaMH, BXOASIIMMU B COCTaB IIPeIMETHBIX obnactell «EcTeCTBEHHO-HayuUHBIE IPEAMETHI,
«Marematuka u uHpopMaTiKa» U «Pycckuil S3bIK U JUTEpaTypa.

[Tpu m3yuennu yueOHOro mpenmera «XUMUS» Ha YrIyOJIEHHOM ypOBHE TaKkKe, Kak Ha

YpPOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amadeid
NEPBOCTEIICHHON 3HAYMMOCTH SIBJIsIETCS (OPMHUPOBAHHME OCHOB HAayKHM XHMHU Kak 00JacTu
COBPEMEHHOI'O €CTECTBO3HAHUSA, IPAKTUYECKON JE€ATEIbHOCTH YEJIOBEKA W OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KYJIbTYpbl. Pemienue 3Toif 3agaun Ha yriyOlnEHHOM YpPOBHE M3YyYeHUS
IpeAMETa MPEIO0JIAracT pean3aluio TaKuX LeeH, KaK:
dopMHpOBaHUE TPENCTABICHUI: O MaTEpUAIBHOM EAMHCTBE MHpPA, 3aKOHOMEPHOCTSIX U
MIO3HABAEMOCTH SBJICHMM MPUPOJbI, O MECTE€ XHMMHUHU B CHUCTEME ECTECTBEHHBIX HAayK U €&
BeJyllell poju B 00ECIEUEHUH YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA: B PEIICHUU IpodiieM
9KOJIOTHYECKOM, SHEPreTH4YeCKON U MUIIEBOM O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3AaHUN
HOBBIX MAaTE€pUalOB, HOBBIX HCTOYHUKOB JHEPrMM, B OOECIEYEHUH pPALHUOHAIBHOIO
IPUPOONOIB30BAHUS, B POPMHUPOBAHUN MUPOBO33PEHUS U OOILEH KYIbTYphI YeIIOBEKa, a TAKKE
9KOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHON Cpeie;
OCBOEHHE CHCTEMbl 3HAHUH, JIeXKAIIUX B OCHOBE XMMMYECKOH COCTaBIISIIOIIEH €CTECTBEHHO-
HAyYHOU KapTUHBI MUpa: QyHIaMEHTAIbHBIX TOHATHI, 3aKOHOB U TEOPUIl XUMHUHU, COBPEMEHHBIX
IIPEJICTAaBICHUA O CTPOSHUU BEIECTBA HAa Pa3HbIX YPOBHIX — ATOMHOM, HOHHO-MOJIEKYJISPHOM,
HaJIMOJIEKYJIIPHOM, O TEPMOJMHAMHYECKMX M KHHETHYECKUX 3aKOHOMEPHOCTSIX HPOTEKaHUs
XUMHUYECKMX peaklud, 0 XMMHUYECKOM DPAaBHOBECHUH, PacTBOpaxX M JUCIEPCHBIX CHCTEMax, 00
00LIMX HAYYHBIX TPUHIUIIAX XUMUYECKOT'O TPOU3BO/ICTBA;

(dopMupoBaHHE Yy O0O0YyYaroIIMXCsS OCO3HAHHOIO IOHHMMAaHUS BOCTPEOOBAHHOCTU CHCTEMHBIX
XUMHUYECKUX 3HAHUM Ui OOBSICHEHMs KIIIOYEBBIX MJIEH U MpoOJeM COBPEMEHHON XUMUHM, AJIs
OOBSICHEHUS W TPOTHO3UPOBAHUS SBJICHUH, HMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPHUPOLY;
rPaMOTHOTO pelieHusl Mpo0seM, CBA3aHHBIX C XMMHMEW, TPOrHO3UPOBAHMS, aHAJIN3a U OLIEHKH C
MO3UIUI  DKOJIIOTUYECKOW O€30MacHOCTH TMOCIEACTBUN OBITOBOM H  MPOM3BOACTBEHHOMN
JESTEIbHOCTH YEJIOBEKa, CBSI3aHHOM C XHWMHUYECKUM IPOU3BOJCTBOM, HCIIOJIIb30BAHUEM U
nepepaboTKO BELIEeCTB;
yriyoJieHne MpeACTaBICHUN O Hay4YHBIX METOJIaX MO3HAHUS, HEOOXOAUMBIX IS TPUOOPETCHUS
YMEHMH OpPHUEHTUPOBATHCS B MHUPE BEUIECTB M OOBSCHEHUS XUMHUYECKUX SIBICHUN, MUMEIOLINX
MECTO B IIPUPOJIE, B IPAKTHUECKOH EATENBHOCTH U IOBCEAHEBHOM XKU3HU.

B nnane peanuzanuu nepBoovepeIHbIX BOCIIUTATENbHBIX U Pa3BUBAIOIINX (QYHKIUH LEJIOCTHON
CHCTEMBI CpeHero oouero oopa3oBaHus MPU U3yYEHHUH NpeaMeTa «XUMHSD» Ha YIIIyOJEHHOM
YPOBHE 0CO0YIO aKTyaJIbHOCTh MPUOOPETAIOT TaKHE IEJIU U 3a/1a4H, KaK:

BOCIIUTaHHE YOEXKIEHHOCTH B II03HABAEMOCTH SIBIICHUH NPUPOABI, YBaXKEHUS K IPOLECCY
TBOPYECTBA B 0OJIACTH TEOPETUYECKUX U MPUKIAJHBIX UCCIECTOBAHUHN B XUMHUH, (POPMUPOBAHUE
MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;
pa3sBUTHE MOTHBAlMM K OOYyYEHHMIO U I[IO3HAHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO H
CaMOBOCIIUTaHHIO Ha OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX [IEHHOCTEH;
pa3BUTHE TIO3HABATENbHBIX HMHTEPECOB, HHTEIIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEN
oOydaromuxcsi, (OPMUPOBAHUE Yy HUX CO3HATEIBHOTO OTHOIIEHUS K CaMOOOPa30BaHMIO U
HEMpEepbIBHOMY O0Pa30BaHUIO KaK YCJIOBUIO YCIEIIHOW MpodeccuoHaTbHOW M 00IIecTBEeHHON
JeSITeIbHOCTH, OTBETCTBEHHOI'O OTHOILEHUSI K CBOEMY 370POBbI0 M MOTPEOHOCTH B 370POBOM
o0pa3e )XHU3HU;



e (opMupoBaHHE YMEHHUI U HAaBBIKOB Pa3yMHOT'O MPUPOAOIOIH30BAHNS, PA3BUTHE SKOJIOTMYECKON
KYJIbTYpBbI, IPUOOPETEHHE OMbITa OOIIECTBEHHO-TI0IE3HOM IKOJIOTMUECKOH 1eATeIbHOCTH.
OOmiee 4yMCIO YacoB, MPEAYCMOTPEHHBIX JUIsI M3Y4YEHUS XHMUU Ha YIIIyOJEHHOM YpOBHE
cpennero obmero obOpaszoBanwus, coctaBiseT 204 dacoB: B 10 xmacce — 102 gaca (3 vaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HeZIen0).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[IpenmMer ¥ 3HaUYeHHE OpPraHUYECKOM XHWMHUH, NPEICTaBICHHE O MHOrooOpasuu
OPraHUYEeCKUX COCIUHECHUM.

DNEKTPOHHOE CTPOEHHE aTroMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoga. XUMUYecKasl CBSI3b B OPraHMYECKUX COETUHEHMSIX.
Tunel rubpuau3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHUsI KOBAJCHTHON
cBsi3U (OOMEHHBIN U JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJCH, G- U
n-cBsi3u. OnuHapHas, NBOWHAs M TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3EH B MOJICKYJIax
OpraHuyYecKux BemiecTs. [loHsTHE 0 CBOOOTHOM pajuKalie, HyKIeo(puiIe U AeKTpoduIe.

Teopust cTpoeHusi opraHudeckux coeauHeHudi A.M. bBytiepoBa U COBpeMEHHbBIE
IPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUN CTPOEHHUSI OPraHUUYECKUX COEAUHEHUH.
Monekynspusie U CcTpyKTypHble (opmynbl. CTpykTypHble (OpMYIbl pa3lIWYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, cKejleTrHad. M3omepus. Buael u3omepuu: CTpPYKTypHas,
NPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EeKTbl B MOJNEKynax OpraHWYeCKHX COCTUHEHUI
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKTsI).

[IpencraBienue o Ki1accu(puKauy OpraHudeckux BemecT. [loHsTHE 0 QYHKINOHATHLHON
rpynme. 'omonorus. ['omonoruueckue psapl. Cucremarnueckass HOMEHKJIATypa OPraHUYEeCKUX
coequaenuii (IUPAC) u TpuBnanbHbie Ha3BaHHUS OTJEIBHBIX MPEICTABUTEICH.

OcobOennoct ¥ KilaccuuKalus  OpraHmdyeckux  peakiuil.  OKuCIHTETHHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

DKCIEpUMEHTAIbHbIE METO/bl U3YUYECHHS BEIIECTB U UX IMPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB M MaTepUallaMU Ha WX OCHOBE, OIBITHI MO IPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuW (MIaBieHHe, OOYyIJIMBaHME U  TOPEHHE),
KOHCTPYHPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHUYECKUX BELIECTB.

Yraesoaopoasl.

Ankanbl. 'oMonorudeckuii psii ajakaHoB, oOmiast ¢popmysia, HOMEHKJIATypa U U30MEpHs.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN alKaHOB, SP -THOPHIM3AINSA aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3HUEeCKUe CBOMCTBA ATKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEAKLUU 3aMEIIECHUs, N30MEPU3aLUH, JETHIPUPOBaHUS,
IUKIU3alluy, THPOJIM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxnaenue B npupoae. CriocoObl 1oJyueHus: U IPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIaTypa U uzomepus. OCOOEHHOCTH CTPOEHHsS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPONAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOr€KCaH) HUKIoaikaHoB. CrocoObl MOMYYEeHUs U IPUMEHEHUE LUKIIOAIKAHOB.

Ankensl. 'oMosiorudeckuit psii akeHoB, o01ias ¢popmysa, HOMEHKIATypa. DIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYyNl alKeHOB, SP>-TMOpHIM3alUs aTOMHBIX OpOHTaseil
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpruueckast (Iuc-TpaHc-) nzoMepus. Ousznueckue
CBOMICTBA aJKEHOB. XMMHYECKHE CBOMCTBA: pPEAKIUH IPUCOCAVHEHMS, 3aMEIICHHUS B 0O-
MIOJIOKEHUE TpU JBOWHON CBs3M, NOJMMepHU3auuu W okucieHus. [IpaBmio MapkoBHHKOBA.
KavecTBeHHbIE peakiuy Ha 1BOIHYIO CBsI3b. CIIOCOOBI NOTYUYEHUS M IPUMEHEHHE aIKEHOB.

Ankamuensl.  Knmaccudukammst — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHUS U XMUMHYECKMX  CBOMCTB
CONPSDKEHHBIX TUEHOB, 1,2- m 1,4-mpucoenunenue. [lomumepu3zanusi CONpsSKEHHBIX TUEHOB.
Crioco0bI nostyyeHus 1 IPUMEHEHUE alTKaJHeHOB.



Anxunbl. ['oMonoruyeckuii psij alkKMHOB, o0mmas (GopMyia, HOMEHKJIATYpa U U30MEpHs.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKWHOB, SP-TMOpUAM3AIUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOICTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOEANHEHUS, AUMEPU3alluu U TPUMEpHU3aluu, OKuciaeHus. KucioTHele CBOICTBa ajJKWHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peaknuu Ha TPOHHYIO CBs3b. CrocoObI
MOJIyYEHUs U IPUMEHEHUE alIKUHOB.

ApomMarudeckue yrieBoopoabl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa U M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbI OeH30J1a.
dwusnuecKkue CBOICTBa apeHOB. XMMHUYECKHE CBOICTBa OEH30Jla M €ro IOMOJIOTOB: PEaKIUU
3aMenieHus] B OCH30JIbHOM KOJIbIE U YIJIEBOAOPOIHOM pajauKalle, peaklud MPUCOeIUHEHUS,
OKHCIIEHHE TOMOJIoroB Oensomna. IlpeacraBienne 06 OpUEHTHPYIOLMIEM JIEHCTBUM 3aMECTUTEICH
B OCH30JIbHOM KOJIbIIE Ha MpUMEpe aJKUIbHBIX PAJAUKAIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB TrajoreHoB. OCOOEHHOCTHM XMMMUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamuss  ctuposna. CrnocoObl  MOMyYeHUS W NPUMEHEHHE  apOMaTHYeCKUX
YIJIEBOIOPOIOB.

[Tpuponnsiii ra3. Ilonyrasie HedTsable ra3pl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yroiib U TPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu HePTH: TEePEeroHKa, KPEKWHT
(TepMHUYECKHi, KaTaTUTUYECKHii), pudopMuHr, nuponu3. [Ipogykrer nepepabotku HedTH, UX
NPUMEHEHHE B TIPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOpPOIOB. Peakiuu 3amenieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIIly, LHUAHOTPYIIy, amuHorpymmy. JleiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHUPTOBOrO pacTBopa wEno4yd. BzaummopelicTtBue
JUTaJIOTEHAIKAHOB C MarHueéM M LUHKOM. [loHsATHE O MEeTalIoOpraHMYecKUX COEAMHEHHSIX.
Hcronp30BaHue TalOTEHIPOM3BOIHBIX YIJIICBOJAOPOAOB B OBITY, TEXHHKE W TIPU CHHTE3E
OpPraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl H3Y4YEHMs] BELIECTB M UX IpPEBpallleHUud: H3ydYeHUE
bu3nyecKuXx  CBOMCTB  YIJIEBOJAOPOIOB  (pacTBOPUMOCTH),  KAYECTBEHHBIX  PEAKIIHii
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM WJIM MOAHOW BOJIBI, pacTBOpa
NepMaHraHata Kajusi, B3aUMOJICHICTBHE alleTMJIeHa C AaMMHA4YHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApyX)eHUE YIiepojia U BOJAOpPOJa B OpPraHUYECKHX BEIECTBAX,
NOJydeHHEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HepTtb» u
«Yromp», ¢ oOpa3suamMu IUIaCTMAacC, KAay4yKOB U DPE3UHBI, MOJEIUPOBAHHE MOJIEKYI
YIIIEBOJOPOAOB U TaJIOTEHIIPOU3BOJHBIX YIIIEBOJLOPOIOB.

Kucaopoacoaep:xamme oprannyeckmne coelMHeHUs.

[IpenensHble OnHOATOMHBIE cnUpThl. CTpoeHHE MOJIEKYNl (Ha NpuUMepe MeTaHojla |
sTaHosa). ['oMonorudeckuit psij, odmias Gopmysna, n30Mepus, HOMEHKIIATypa U KJIacCU(UKAITHUSI.
dusnueckue CBOWCTBA MNPEAETbHBIX OJHOATOMHBIX CIUPTOB. BOJOpOIHBIE CBSI3U MEXITY
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUMHU 3aMelIeHMs, Jerujiparalu,
OKHCIICHHS, B3aUMOJICHCTBHE C OPIraHWYECKUMHU U HEOpraHMYecKUMH Kucioramu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE crUPTHL. [leiicTBHe 3TaHOJAa W METaHOJa Ha OpPraHu3M YeJOBeKa.
CriocoObI ostyyeHus ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEHKIAaTypa U u3oMepus. OCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOMCTB.

MHoOroaToMHBIE CHOUPTHI — OSTHJICHTIUKOIh W TIUIepuH. Du3ndeckre W XUMHYECKUE
CBOWCTBA: peakIMM 3aMeIlleHHs, B3aUMOJCHCTBUE C OPraHMYECKUMH U HEOPraHUYEeCKUMHU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHble cupThl. [IpeacTraBienue o MexaHu3Me
peakuuii HykieouiabHOro 3aMereHus. JleiictBue Ha opranusM yenoBeka. CriocoObl MOTydeHUs
¥ IPUMEHEHNE MHOTOATOMHBIX CITHPTOB.

®enou. CTpoeHne MOJIEKYIbl, B3aUMHOE BIMSHUE THIPOKCOTPYIIIBI M OEH30IBHOTO S/pa.
O®uznyeckue cBoicTBa (peHoma. OCOOEHHOCTH XUMHUYECKHX CBOMCTB (eHosna. KadecTBeHHbIE



peakuuu Ha ¢Qenon. Toxcmunocts ¢enona. CrnocoObl MOMY4YEHUS M MpUMEHEHHE (eHoa.
®denondopManpaeruaHas CMoJa.

KapOoHuIbHBIE COCNMHEHHS — QIbJCTUABI M KETOHBL. IJIEKTPOHHOE CTPOCHHUE
KapOOHMIIBHOM Trpymnmnbl. ['oMonoruueckue psijipl alblerUA0B U KETOHOB, oOmias ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MyYecKue CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUYECKHE
CBOMCTBA albJETHIOB M KETOHOB: peakuuu mnpucoeauHeHnus. OKHCIEHUE allbJIEruioB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONyuYeHHUs U MPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE TpeelibHbIe KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCHOT. M3omepuss m HoMmeHkiarypa. Pu3myeckue CBOICTBa OZHOOCHOBHBIX
npeJenbHBIX KapOOHOBBIX KHUCIOT. BOJOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHACJIOT. XUMHUYECKUE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peaklus 3TepU(UKALUHN, PEAKIUU C
y4acTHEM YIJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOU KUCIOTHI. [loHsTHE
0 MPOU3BOJHBIX KaPOOHOBBIX KUCIIOT — CIOXKHBIX 3(pupax. MHOrooOpasue kapOOHOBBIX KUCIIOT.
OCOOEHHOCTH CBOMCTB HEMpPEICTbHBIX M apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, AUKAPOOHOBBIX
KUCJIOT, THAPOKCUKAPOOHOBBIX KHCIOT. IIpenctaBureny BbICIIMX KapOOHOBBIX KHCIIOT:
CTEapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHOIEB8As, JUHONEH08ds KHCIOThL.. CrocoObl
HOJIy4EeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunbie >¢upsl. 'oMonorndeckuii psa, odmas Ghopmyina, H3oMepus ¥ HOMEHKJIATypa.
duznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U ILIEJIOYHOU cpelie.

XKupsr. Ctpoenne, pusnyeckre U XMMHUYECKHE CBOWCTBA XKUPOB: THAPOIHU3 B KUCIOH U
men04Hoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COAEPIKAIIMX OCTATKH HENPEACIIbHBIX KUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBbLU1a KaK COJH BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE eHCTBHE.

OOmass xapakTepucTuka yriieBonoB. Kiaccudukamus yrieBogoB (MOHO-, AU- U
nojucaxapuabl). MoHocaxapuabl: IUIIOKO3a, (PyKTO3a, Tanakro3a, pubo3a, Ae30Kcuprudo3a.
®dusnueckue CBOWCTBA M HaxoxaeHue B npupone. dorocunre3. XMMHYECKHME CBOWMCTBA
[JIIOKO3bl: PEAaKIMM C YYacTUEM CHUPTOBBIX M alNbACTUIAHON TIpyNIN, CIUPTOBOE U
MOJIOUHOKHCHOE OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuisl: caxapo3a, MajbTO3a M JIaKTo3a. BoccraHaBiauBarone U
HEBOCCTaHaBIUBatoLMe aucaxapuiel. ['maponus nucaxapunoB. Haxoxxnenwe B mpupone u
npuMmeHeHue. Ilonmcaxapuapl: Kpaxmall, INIMKOTeH M 1eitosno3a. CTpoeHre MakpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuioyio3pl. Pdu3nueckue CBOICTBA Kpaxmajga M IEJUTHOJI03bI.
XVMMHYECKHE CBOMCTBA Kpaxmala: THAPOJIM3, KadyeCTBEHHAsl PEaKLUs ¢ MOAOM. XHMHYECKHE
CBOICTBa 1IEJITIOJI03bI: THAPOIIN3, MOTydeHHE 3(PUPOB LeTt003bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHBIM MIENK).

OKCepUMEHTaJIbHbIE METOJbl M3YyYEHUS BELIECTB W HUX MPEBPALEHUIl: pacTBOPUMOCTh
pa3IMYHBIX CIMPTOB B BOJAE, B3aMMOJEHCTBHE 3TAHOJIA C HATPUEM, OKHCIIEHHE 3THUIIOBOIO
cnupTa B ajbJETU] Ha pacKaJ€HHONM MeJHOW MPOBOJIOKE, OKHCJIEHHWE 3TUJIOBOIO CIHMPTA
JUXPOMATOM Kajiusl (BO3MOXHO HMCIIOJIb30BaHUE BHIEOMATEPUANIOB), KAUECTBEHHbBIE PEAKLIUU Ha
anberuasl (¢ ruapoxkcuaom auamMmmuncepeopa(l) u ruapoxkcuaom meau(ll)), peakus rmunepuna
¢ ruapokcunom meau(ll), xumMudeckne CBOMCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMO/JIeiiCTBHE
pacTBopa TaroKo3bl ¢ THapokcuaoMm meau(ll), B3ammonmelicTBie Kpaxmanaa ¢ HOJIOM, PEIICHHE
HKCIEPUMEHTAIBHBIX 33j1au 1o TeMaM «CrupThl ¥ GpeHonb», «KapooHoBbie KUCTOTHI. Cll0KHbIE
3(huphI».

A3oTcoaepxaniye OpraHnyecKne CoeINHeHusl.

AMUHBI — OpraHuMYeckue Tpou3BOAHble ammuaka. Kiaccudukauuss amMHHOB:
anupaTUUecKue U apoMaTUYecKHe; MepBUYHbIC, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
obmas ¢gopMyna, u3oMepus, HOMEHKIATypa U (PU3NUECKHE CBOMCTBA. XHUMHYECKOE CBOICTBA
ann(paTHUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA, AJKWJIMPOBAHUE, B3aUMOACUCTBUE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KUCI0TOM. CoM aJKUIaMMOHUS.



AHUIMH — OpeJCTaBUTENIb aMMHOB apoMaThueckoro psaa. Ctpoenue aHwivHa. BzaumHoe
BJIIMSIHME TPYII aTOMOB B MoJeKyJe aHWiIMHA. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHMWJIMHA.
KavectBennsle peakuun Ha aHWinH. CrocoObl MOJNydeHHs W MPUMEHEHHE aTu(paTHYeCKHX
amMHHOB. [losyueHne aHWwIMHA U3 HUTPOOEH301a.

AmuHokuciotel. Homenknarypa u  uszomepus. OTHenbHbIE NPEACTABUTENU  O-
AMUHOKHCJIOT: IVIMLIMH, aJaHuH. Pu3nueckue CBOMCTBA aMUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPTraHMYECKUX COCIUHEHHUH, pPEaKIus IOJIMKOHICHCAINH,
oOpa3oBaHue NENTUAHOM cBsi3u. buonornueckoe 3HaueHne aMUHOKUCIOT. CHHTE3 U THAPOIIH3
HENTUI0B.

benkn xak mnpuponnsle nonaumepsl. [lepBuuHas, BTOpHYHas M TpPETH4YHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluU Ha
Oenku.

OKCHEpUMEHTAJIbHBIE METOJAbl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pacTBOPEHUE
0enIKoB B BOJIE, IeHATypauus OCJIKOB IPU HAarpeBaHWUHU, L[BETHbIC peaKlUM Ha OCNIKH, pelIeHue
AKCIEPUMEHTAJIbHBIX 337a4 10 TeMaM «A30TCOJAEP)KALIUE OPraHUYECKUE COCAUHEHMS» U
«Pacno3HaBaHue OPraHMYECKUX COCTUHEHUI.

BbicokoMoieKy/JIsIDHBIEC COeIMHEHHU .

OcCHOBHBIE TOHATUS XUMHUH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHUN: MOHOMEp, IOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEIHsAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — IIOJIMMEPHU3ALUs U TOJINKOHICHCALINS.

ITonumepHsie MaTepHabl. [ImacTtmaccer (monuaTHIIEH, ITOJIMIIPOIINJIEH,
NIOJIMBUHUJIXJIOPU], HOJIUCTUPOJL, MIOJINMETUIIMETAaKpUIIar, MOJIMKapOOHATHI,
noJudTUIeHTepedTanaT). Y Tin3anus 1 nepepadoTka riacThka.

OnacroMepbl: HaTypalbHbIl KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHble (XJIONOK, IIEPCTh, IMIENK), UICKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKUE (KalpOH U JIaBCaH).

[Tonmumepsl  cnenuanbHOrO  HazHaueHus  (TedaoH, KeBiap, AIIEKTPONPOBOJSIINE
MOJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX NPEBPAIICHUN: O3HAKOMIIEHUE C
oOpa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyKoB, pELIEHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «Pacrno3HaBaHuE IIACTMACC U BOJIOKOH».

Pacuérnrie 3amaun.

Haxoxnenne MonekynsipHoil (hopMysibl OpraHUnYeCKOro COEJMHEHHUS IO MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSILIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISIPHOW (OpPMYJIbl OPraHUYECKOTO
coeMHeHus: 1mo macce (00BEMY) MPOAYKTOB CrOpaHus, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB peaKlUy W/WUIN UCXOAHBIX BEILECTB, YCTAHOBIIEHUE CTPYKTYPHOU (OpMYIIbI
OpPraHMYECKOT0 BEIeCTBA Ha OCHOBE €ro XMMHYECKHUX CBONCTB MJIM CIIOCOOOB MOJY4YEHHS,
ONpeIeNeHUE AOJIU BBIX0JA IPOAYKTa PEAKIUN OT TEOPETUYECKH BO3ZMOKHOTO.

Me:xnpeaMeTHBIE CBSI3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPH M3y4YEeHHUU opraHmdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSTUN, IPUHATHIX B OTJENbHBIX PEJAMETAX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOue ecTeCTBEHHO-HAay4YHbIE TMOHATHUS: SIBJICHHE, HAy4HBIH (PakT, rumoresa, Teopus,
3aKOH, aHAJIN3, CUHTE3, Kiaccu(uKanus, HaOJIIOJeHHE, HW3MEpEHHE, SKCIEPUMEHT, MOJEIb,
MOJICJINPOBAHUE.

®usnka: marepus, aTroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTHYECKHI
YPOBEHb, BEIIECTBO, TEJIO, 0OBEM, arperarHoe COCTOSIHHUE BEIIeCTBa, (PU3MUECKUE BEIUYMHBI,
€MHULIBI U3MEPEHUS, CKOPOCTh, SHEPT U, Macca.



buonorus: xierka, opraHu3M, 3Kocuctema, ouocdepa, MeTabOIM3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA M TETepOTPO(HBIA THUII TUTaHUA, OpoXeHUe, (OTOCHHTE3, IbIXaHHE, OCJKH,
YTIEBOJIBI, JKUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMAeMbIE, TOTUIHBO.

TexHONOrHs: MUIIEBBIC MPOTYKTHI, OCHOBBI PAIMOHATLHOTO TUTAHHMSI, MOIOIIIUE CPEJICTBA,
MaTepHalbl U3 UICKYCCTBEHHBIX M CHHTETUYCCKHX BOJIOKOH.

11 KUIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernueckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX sifiep. XUMUYeCKul 3eMeHT. M30tonbl. CTpoeHUe 3JIEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. ODHEPreTHUYECKHEe YPOBHU M TNOAYPOBHH. ATOMHBIE
opourtanmu. Kimaccudukarmss XMMAYECKHX 3JeMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
JJIEKTPOHOB II0 AaTOMHBIM OpPOUTANIAM. OJEKTPOHHBbIE KOHQUIypalM AaTOMOB 3JIEMEHTOB
NEPBOTO—4YETBEPTOTO TEPHOAOB B OCHOBHOM M BO30YKIEHHOM COCTOSHUH, JIIEKTPOHHBIC
KOH(Urypauuyu HOHOB. DIEKTPOOTPULIATEILHOCTb.

Ilepuognueckuit 3axkoH u Ilepuoguueckas cucrema XHMHYECKUX drneMmeHToB JI.H.
MengeneeBa. CBs3b NepUOAMYECKOTO 3akoHa M llepuonnueckoil cuCTEMBl XUMHYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEl CTPOECHHs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CIOXKHBIX BEIIECTB IO IpyINIaM U
nepuoaaM. 3HaueHue nepuoanyeckoro sakona /[.J11. Menneneesa.

Xumu4deckasi CBsA3b. BUABI XMMHYECKOM CBSI3U: KOBAJICHTHAs, MOHHAS, METAJUIMYECKas.
MexaHu3mbl 00pa30BaHMs KOBAJIEHTHOW CBS3U: OOMEHHBIM U JOHOPHO-aKUENTOPHBIA. DHEprus
U JMHa cBs3u. [lonsspHOCTh, HANIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOW CBs3U. KpaTHble
cBsa3u. BogoponHas cBsA3b. MeXMOIEKyIIpHbIE B3aUMOACHCTBHSL.

BanenTHOCTh M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOH CTPYKTYpBI
MOJIEKYJ C HUX TEOMETPUYECKHM CTPOCHHMEM (Ha IpHUMEpe COCIUHEHUH 3JIEMEHTOB BTOPOIO
nepuo/a).

[IpencraBneHne O KOMIUIEKCHBIX coequHEeHMsX. (CocTaB  KOMIUIEKCHOTO  HMOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHAbl. 3HAu€HUWE KOMIUIEKCHBIX coeAuHeHuid. Ilonarue o
KOOpAMHAIIMOHHOW XMMUH.

BemectBa MOJEKYJISIPHOTO W HEMOJEKYJISPHOTO CTpOeHUs. THIbl KpHUCTaNIMYECKUX
PEIETOK (CTPYKTYP) U CBOMCTBA BELECTB.

[TonsiTue o nucnepcHbIx cucreMax. MctuHHbIe pacTBophl. [IpeacTaBienue o KOIIONIHBIX
pactBopax. CrocoObl BbIpaK€HHsI KOHLIEHTpPAIlMM PacTBOPOB: MaccoBasl J10Jis BEIIeCTBa B
pacTBope, MoJispHas ~ KOHIEHTpainus. HacelllleHHble ¥ HEHaChILIEHHBbIE  PacTBOPHI,
pactBopuMOcTb. Kpucramioruapars!.

Knaccudukanus u HOMEHKIAaTypa HEOPraHMYECKUX BEUIECTB. TpHUBHAJIbHbIE Ha3BaHUs
OTJIENIbHBIX NIPEACTABUTEIEN HEOPraHMUECKHUX BEIIECTB.

Knaccudukanus XuMHUECKUX peaklMii B HEOPraHU4eCKONW U OpraHMYecKOi XUMHUHU. 3aKOH
COXpaHEHMsI MacChl BELIECTB; 3aKOH COXPAHEHUS W IPEBPALICHMS SHEPIHMHM IPU XUMHYECKHX
peakusix. TernoBble 3QPekThl XUMUUECKUX peakuuid. TepMoXxuMuyeckue ypaBHEHHUSL.

CKOpOCTh XUMHUYECKOH peaklny, e€ 3aBUCUMOCTh OT Pa3IMyHbIX (akTOpoB. ['oMOreHHbIE
U TeTeporeHHble peakuuu. Katanus u karamu3aTopsl.

OOparuMble U  HeoOpaTUMBbIE peakIuu. XUMHUYeckoe paBHoBecue. KoHcTaHTa
XUMHYECKOTo paBHOBecHs. DakTOphl, BIUSIOUIME Ha MOJOKEHHE XMMHYECKOTO pPaBHOBECHS:
TEMIIEpATypa, JaBICHUE U KOHILIEHTpAllMM BEIECTB, y4acTBYHOIIMX B peakuuu. [Ipunimun Jle
[Tarensbe.



DOnekTponuTHdeckas aucconuanus. CuibHble W cia0ble  AIEKTposuThl. CTeneHb
nucconuranuu. Cpena BOAHBIX PAaCTBOPOB: KUCJIOTHAs, HEUTpalibHas, IienoyHad. BomopoaHslit
nokazarenb (PH) pactBopa. ['maponus coneii. Peakiym nonnoro ooMeHa.

OKHCTUTENIbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb oKucieHus. OKUCIUTENnb WU
BOCCTaHOBUTENb. IIpomeccsl OKHCIEHUS M BOCCTAHOBJIECHMs. BakHeline OKUCIUTENH U
BOCCTaHOBUTEIHU. MeTO/1 2JIeKTPOHHOTO OanaHca. DIEKTPOIU3 PACTBOPOB U PACILIABOB BEIIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M HUX IPEBPALICHUN: pa3sIoKEHUE
NEepOKCHUa BOJOpOJa B MPUCYTCTBUU KaTAIU3aTOPa, MOJECIU KPUCTAUIMUECKHUX PEHIETOK,
IPOBEICHUE pPEAKIUH MOHHOTO OOMEHa, OIpeaesieHHe CpeAbl pacTBOPOB C IMOMOUIBbIO
WHAUKATOPOB, U3yYCHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH peakiuu 1
[10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuveckasi xumusi.

ITonoxenue HemerawioB B Ilepuoanueckoil cucreMe XuMUYeCKHX 3ieMeHTtos [I.M.
MenneneeBa U OCOOCHHOCTH CTPOCHHMS HMX aToMoB. (DuU3NYECKHWE CBOICTBA HEMETaJUIOB.
AJToTponusl HEMETaUIOB (Ha MpUMepe KUCIOpoia, cepsl, hocdopa u yriaepoaa).

Bonopon. Ilonyyenue, gusnyeckie U XUMHUYECKHE CBOWCTBA: PEAaKIMU C METajllaMUd U
HEMETaJNIaMH, BOCCTAaHOBUTEIbHBIE CBOUCTBA. [ mapuabl. TONIIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, crnocoObl moiaydeHus, GU3NYECKue U XUMHUYECKUe
cBoiicTBa. ['asioreHoBOIOPOABI. BakHelMe KHUCIOPOACOAEPKAIIUE COCIMHEHUS TajJOT€HOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MONTYYeHHs TajoreHoB. [I[puMeHeHne rajioreHoB u
UX COCAUHEHHI.

Kucnopon, o3oH. JlaGopaTopHble W HPOMBILIUICHHBIE CIIOCOOBI MOJTYYEHUS KHCIOPOJA.
®uznyeckue U XUMHUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoia M o30Ha. Oxcuasl u
MEPOKCHU/IBI.

Cepa. HaxoxneHwe B TpUPOJE, CIIOCOOBI IMONYYCHHS, (U3MUCCKHE W XHUMHYCCKHE
cpoiictBa. CepoBogopon, cynbpunsl. Oxcun cepoi(1V), okeun cepoi(VI). CepHucras u cepHas
KHCIOTEI U uX coiu. OCOOCHHOCTH CBOKMCTB CEpHOM KHCIOTHL. [IpuMeHeHHWEe cepbl U e€
COEIMHEHUI.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONy4eHHs, (PU3MUECKHE U XUMHUYECKHE
cBoiictBa. AMMMaKk, HUTpuAbl. Okcuasl a3ora. A30THCTas M a30THAs KHUCIOTBI M MX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMeHeHue a3oTa M ero coeaMHEHUl. A30THBIC
yI100peHusl.

®dochop. Haxoxnenne B mpupoje, CrocoObl MONydeHHs, (HU3UYECKHE U XUMHUYECKUE
cBoiictBa. @Dochuasl u Qocoun. Oxcuabl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue docdopa u ero coenunenuit. ochopHeie yrnodpeHus.

VYraepon, HaxoXaeHHe B IpHpoje. AJUIOTponHble Moaudukanuu. duznyeckue u
XMMHYECKUE CBOWMCTBA TPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepona(ll),
okcun yraepona(lV), yronbHas kuciora U e€ cold. AKTUBUPOBAHHBIN yrojb, aacopOLus.
O®yiepeHsl, rpadeH, yriepogHble HaHOTpYOku. IIpuMeHeHHe TpOCThIX  BEILECTB,
00pa30BaHHBIX YIJIEPOJOM, H €r0 COEUHEHHI.

Kpemuuii. Haxoxnaenue B npupoje, crnocoObl MOdydeHHs, (U3HUEeCKUe M XMUMHUYECKHE
coiicTBa. Okcup kpemuusi(1V), kpeMHueBast KMcinoTa, cuiMkarel. [IpuMeHeHre KpeMHUs U €ero
coequHeHnil. CTEKJ0, €ro moJy4yeHue, BUIbI CTEKJIA.

[Tonoxenue metamioB B [leproguueckoil cucTeMe XUMHUYECKUX 31eMeHTOB. OcOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. O0mue pu3nyeckue cBONCTBAa METAJLIOB.
[TpumeHeHnue metannoB B ObITY U TexHHKe. CIIIaBbl METAJIJIOB.

DNEeKTPOXUMUYECKUNA psifl  HampspDkeHUH MeTauioB.  OOmme CcrnocoObl  MOYYeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAIIIYPIHUsl, MeKTpomeTautyprus. Ilonarue o koppo3un
MeTai1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.



Obmas xapakrepuctuka MetayuioB |A-rpynmsl [leproguueckoll cHCTEMBl XHMHUYECKHUX
anemMeHTOB. Hatpuii u xanuii: monydenue, pu3ndeckue M1 XMMHUYECKHE CBONCTBA, MPUMEHECHHE
IIPOCTBIX BEIIECTB U UX COEIUHEHUI.

O6mas xapaktepuctuka MetaiioB |IA-rpynmsr [leprognueckoit cucTeMbl XUMHUYECKHX
AIIEMEHTOB. Maruuii W KajblMid: TMOJNydyeHHe, (U3NYECKHe U XHMHUYECKHE CBOWCTBa,
MPUMEHEHHE MPOCTHIX BEIIECTB U X coeuHeHUH. JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AJNIOMMHHUI: TIOJy4YeHUe, (PU3MUYECKUe M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BElIeCTBA M €ro coeAMHEHUH. AMEOTepHbIE CBONCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUIPOKCOKOMILIIEKCHI aJIFOMUHUS.

OO6mass xapakTepucTuka MeTauioB NoOouHbix noarpymnm (b-rpynm) Ilepuomuueckoit
CUCTEMBI XUMHUYECKUX JIEMEHTOB.

®u3nueckue 1 XMMUYECKHE CBOMCTBA Xpoma U ero coeAuHeHur. OKCHUIbl U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl u quXpomarbl, UX OKUCIUTEIbHBIE CBOWMCTBA.
[lonyyeHnue u npuMeHEHNE Xpoma.

®u3nueckue M XMMHYECKHE CBOMCTBA MapraHila M €ro COeJUWHEHHH. Baxuenmmue
coenuaeHust Mmapranna(ll), mapranma(1V), mapranna(VI1) u mapranna(VIl). [lepmanranat kanus,
€ro OKHUCIIUTENIbHbIE CBOWCTBA.

du3nuecKue 1 XMMUYECKHE CBOMCTBA XKeJle3a U ero coeAnHeHu. OKCHIbL, TUAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHe KeJe3a U ero CIIJIaBoB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenuHeHui. [lonyuenne u npumeHenue
MeIU U €€ COCIMHEHHM.

[{unk: nonyyeHue, GU3NYECKUE U XUMUYECKUE CBOMCTBA. AMGOTEpHBIE CBOICTBA OKCUAA
U TUJIPOKCH/IA LIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[prMeHeHrne NuHKa U ero COeIMHEHUH.

OKCIIEpPUMEHTAIbHbIE METOJbl H3YyYEHHs BEUIECTB M UX NPEBPAILCHHUI: H3ydeHUE
00pa3IoB HEMETauIoB, TOpeHHe cepsl, (Gocdopa, xenmeza, MarHuss B KHCIOPOJIE, HM3y4YCHHUE
KOJUIeKUMU «MeTamibl W CIUIaBbl», B3aWMOJEHCTBUE ILEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METAJIJIOB C BOJOM (BO3MOXHO HCIOJIb30BAaHHE BUAECOMATEPUAIOB), B3aUMOAECUCTBUE LIMHKA U
JKese3a ¢ pacTBOpaMu KUCIJIOT U IIEJI0Yel, KAUeCTBEHHbIE PEaKIIMU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJOPOJAa M KaTHOHBI METAJIJIOB, B3aUMOJICHCTBUE THIPOKCHIOB aTIOMUHUS U IIUHKA C
pacTBOpaMH KHUCIOT M WIEJIOYEH, pelIeHue SKCIEePUMEHTANIbHBIX 3aJa4 1o TeMaM «['anoreHsi»,
«Cepa u e€ coeIMHEHUs», «A30T U Pochop U UX CoeTUHEHU», «MeTaulbl TJIaBHBIX HOArPYIII,
«MeTtanibl MOGOYHBIX TOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumun B obecriedeHNH YCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydHBIX
METOJaX IIO3HAHUS M METOJIOJIOTMM HAayyHOro wuccienoBaHus. HaydHble npuHIUIBI
OpraHu3aIi XUMHUYECKOTO MPOU3BOACTBA. [IpOoMEBIIIIIEHHBIE CITOCOOBI MOYUYEHUs BaXKHEHIIINX
BElIECTB (Ha MpUMepe MPOM3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMblniieHHbIe
CHOCOOBI MOJTYYEHHUSI METAIJIOB M CIUIABOB. XMMHUECKOE 3arpsi3HEHHE OKpY’Karollel cpenbl u
ero rnocyiencTus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumus M 300pOoBbe 4YenoBeka. JlekapcTBeHHble cpenctBa. [lpaBuna ucnonb3oBaHUsA
JIEKapCTBEHHBIX MpernapaToB. Posib XUMUU B pa3BUTHU MEIUITUHBI.

XVMUS TIUIIA: OCHOBHBIE KOMITOHEHTHI, TUIIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MMHUIIEBOH O€30IMacHOCTH.

Kocmernueckue u mapgromepHsle cpenctBa. beiroBas xumus. IIpaBuna 6Ge3omacHOro
MCIIOJIb30BaHUs IPENapaToB ObITOBOW XMMHH B TOBCEHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENBHBIE MaTepHAIbI (IIEMEHT, OETOH).

XuMHus B CENBCKOM X03siiicTBe. OpraHndecKrue 1 MUHEPAIbHBIC yI00pEeHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO0, KepamMuka. MaTepuaibl
JUISL 371eKTpOHUKU. HaHOTEeXHOIO0THH.

Pacuérnbie 3a1aun.



Pacuérel: Macchl BemecTBa WM 00bEMa ra3oB IO HM3BECTHOMY KOJHWYECTBY BEILECTBA,
Macce Wik 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MacChl (00bEMa, KOJTUYECTBA
BEIIIECTBA) IMPOJYKTOB pPEAKLWH, €CIM OJHO W3 BEIIECTB MMEET IMPHUMECH, Macchl (00bEMa,
KOJINYECTBA BEILECTBA) MPOAYKTa pEaKkIMH, €CIM OJHO U3 BEIIECTB JIaHO B BHUJE pacTBOpa C
OnpeAenEéHHON MacCOBOM JIOJE PAacTBOPEHHOIO BELIECTBA, MACCOBOW JIOIM W MOJISIPHOMU
KOHLEHTPAllUU BEILECTBA B PAacTBOpE, JOJM BBIXOAA MPOLYKTA PEAKLUUU OT TEOPETUYECKU
BO3MO>KHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXNpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XMMHUU B
11 xyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAY4YHbIX HOHATHH,
TaK U NOHSTUN, IPUHATBHIX B OTJEIbHBIX IIPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1e ecTeCTBEHHO-HAay4YHblE IOHATHUSA: SIBJICHUE, HAy4HbIH (DakT, rumoresa, Teopus,
3aKOH, aHaju3, CHHTE3, KiIacCU(pUKAIMsI, TIEepPUOAUYHOCTh, HAOIIOJCHHUE, H3MEpEHHe,
JKCIIEPUMEHT, MOJIEIIb, MOJCINPOBAHHUE.

®usnka: marepusi, MUKPOMHpP, MaKpOMHUp, aToOM, 3JIEKTPOH, INPOTOH, HEUTPOH, HOH,
U30TOINBbl, PAaAMOaKTUBHOCTb, MOJIEKYJA, SHEPreTMUECKUIl YpOBEHb, BEILIECTBO, TEJIO, OO0BEM,
arperaTHOE COCTOSIHME BEUIECTBA, WACATBHBIN Ta3, (U3UYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, CKOPOCTh, SJHEPTHUs, Macca.

buonorus: kierka, oOpraHm3M, OJKOCHCTeMa, Owocdepa, MeTabOIM3M, MaKpo- H
MHUKpPORJIEMEHTBI, O€NKH, >KUPbI, YIJIEBOAbI, HYKJIEHHOBBIC KHUCIOTBI, ()EPMEHTHI, FOPMOHBI,
KpYTrOBOPOT BEUIECTB U IMOTOK HEPTUU B IKOCHCTEMAX.

['eorpadus: MuHepaiibl, FOpHbIE HOPO/bI, TOJIE3HBIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus:: XuMU4€ecKasi MPOMBIIIIEHHOCTh, METAJULYPrusi, CTPOUTEIbHbIE MaTepUabl,
CEJIbCKOXO35MCTBEHHOE IMPOMU3BOJCTBO, IMHINEBAs IPOMBILIUIEHHOCTh, (hapMaleBTHUECKas
IPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX [IpEnapaToB, IIPOU3BOJICTBO
KOHCTPYKLMOHHBIX MaT€PHAJIOB, 3JICKTPOHHAS IIPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMbBI 110 XHMMHWU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUS

JIMHHOCTHBIE PE3YJIBTATbHI

B coorBercTBUHN C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS TMpeamMera «XHUMHUS» Ha YPOBHE CpeaHero ooiiero obpazoBaHus
BBIJICTICHBI CJICTYIOIINE COCTABISIONINE: OCO3HAHUE O0YYAIONIMMHUCS POCCHICKON TPaXKIaHCKON
UJCHTUYHOCTU; TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIPEAETICHUIO;
HAIMYUE MOTHUBAlMM K  OOYYCHHIO; TOTOBHOCTH M  CIIOCOOHOCTh  OOYYArOIIMXCS
PYKOBOJICTBOBATbCA MPUHATHIMH B OOIIECTBE MpPaBWJIAMU W HOPMAaMU IOBEICHUS; HaJIUuue
MPABOCO3HAHUS, SKOJOTHIECKON KYJIbTYPhI; CIIOCOOHOCTh CTaBUTH IICJIM M CTPOUTH KM3HCHHBIE
IUTaHBI.

JIM9HOCTHBIE PE3yNIbTAaThl OCBOCHUS MpeAMeTa «XHUMHS» OTPaxaroT cHOpMUPOBAHHOCTH
OTIbITa [MO3HABATENBHON U MPAKTUUYECKOM NesATeIbHOCTH 00yUaroluXcs B MpoIiecce peann3aun
00pa3oBaTeNbHON AESTEIHHOCTH.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT c(HOopMHUPOBAHHOCTH
OTIbITa MTO3HABATENBHON U MPAKTUUYECKOM NeATENbHOCTH 00yUYaloluXcs B MpoIlecce peann3anun
00pa3oBaTenbHON AeSTEIPHOCTH, B TOM YHCJIE€ B YACTH:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

OCO3HaHHUS 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00SI3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIIKY;

MNpEaACTaBJICHHUA O COLNUMAJIBHBIX HOpMax MW IpaBUIaX MCEKINYHOCTHBIX OTHOIIIEHUU B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOp‘IeCKOﬁ ACATCIIBHOCTH ITPpU CO3AaHUHA y‘Ie6HI)IX ITIPOCKTOB,
pelIeHnr y4eOHbIX U MTO3HABATENbHBIX 3314, BBIMOJIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHMMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
[IPU aHAJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOH N€ATEeIbHOCTH;

2) NATPUOTHYECKOTO BOCITUTAHNS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAYYHOMY HACIEAHIO OTE€YECTBEHHOMN
XHAMUH,

YBa)XEHHSI K TPOLIECCY TBOPYECTBA B OOJACTH TEOPUM U MPAKTUYECKOTO MPUIOKECHUS
XUMHHU, OCO3HaHWA TOIO, YTO JAaHHBIC HAYKM C€CTh PE3YIbTAT JIMUTCIbHBIX H&6J’IIOI[CHI/II\/’I,
KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPY/AA YYE€HBIX U IPAKTHKOB;

WHTEpECa M TI03HABATEJIBHBIX MOTHBOB B TIOJIYYEHHH U TMOCIEAYIONIEM aHAINU3E
uH(OPMAIIUU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEACHHUS;

CIIOCOOHOCTH OICHUBATh CHUTyallUd, CBA3aHHBIC C XHUMHUUYCCKHMHU ABJIICHUAMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HAa MOPAaJbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEJCHHE W TOCTYIKHA CBOMX TOBApHUINEH C TMO3HUIMN
HPABCTBCHHLIX U ITPAaBOBBIX HOPM H C y‘-IéTOM OCO3HAaHUuA HOCJIeJICTBI/Iﬁ IMOCTYIIKOB,

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

MOHUMAaHUs IIEHHOCTEeH 370pOBOTO W 0€30MacHOTO o00pa3a KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

coOoIeHnsT MpaBmiI 0€30MacHOTO OOpaIieHusl C BEMIECTBAMU B OBITY, TOBCEIHEBHOM
JKU3HU, B TPYIOBOU JISATEIHHOCTH;

IMOHUMAaHHA [OEHHOCTHU IIPaBUJI HWHIUBUAYAJIBHOIO W KOJIJICKTUBHOI'O 0€e3011aCHOTO
MOBEJICHHUS B CUTYAIIUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;



OCO3HAHMSI TOCIEACTBUI M HENpPUATHS BPEAHBIX NPUBBIUEK (YMOTPEOJICHUS aJKOTroJIs,
HapKOTUKOB, KypeHUs);

5) TpynoBOro BoCIMTAHUSA:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATEIbCKON JESTEIbHOCTH,
OOLIECTBEHHO 10JIE3HOM, TBOPUECKOM U IPYrUX BUAAX JAESITEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PCIICHUM IPAKTUYECKUX 3a4ad COLUAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY HM3Y4YEHHIO MpOo(peccuil pasiMyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XKCHHUs K TPYLY, JTIOASAM TPyJla U pe3ysbTaTaM TPYAOBOH IEATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAWBUIYAIBHOW TPACKTOPHH OOpa3oBaHMUS,
Oyaymei npodeccun U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U MOTPEOHOCTEH 00IeCTBa;

6) IK0JI0rH4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH I[eNIECO00Pa3HOr0 OTHOLICHUSI K MPUPOJIE KaK MCTOUYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

NOHMMAHHUA TJ100aJIbHOTO XapaKTepa 3KOJIOTMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHUS HEOOXOJUMOCTH MCIIONIb30BAHUS JOCTUKEHUN XUMHUM Ul PELIEHUS! BOIIPOCOB
palMOHaIbHOIO IPUPOIOIOIB30BAHNUS;

AKTUBHOI'O HENpPHUATHS JEHCTBUI, NPUHOCSIIMX BpEl OKpYXarollel HmpupoaHOMl cpene,
YMEHUSI IPOTHO3UPOBATh HEOJAroNpUSATHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEANPUHUMACMbIX
JICHCTBUN U NPENOTBPALLATD UX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJIBTYphI, OIBITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLIMAJIbHOMN MPaKTUKE, CTIOCOOHOCTU U YMEHUs aKTUBHO
IPOTHBOCTOSATH HICOJIOTHH XeMO(pOOHH;

7) BEHHOCTH HAYYHOI'0 IIO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKM U
00I11eCTBEHHOM MPaKTHKY;

NOHMMAaHUS CHEINU(PUKA XUMUU Kak HayKHM, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PaLMOHATIBHOTO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEICTABICHHUS 00 OKpYKaroLIeM
MHUpE KaK O €IMHCTBE MPHUPOJAbI U YEJOBEKa, B MO3HAHWM NPUPOJHBIX 3aKOHOMEpPHOCTEH U
peleHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHM JJIs COBPEMEHHON IUBWIM3ALUHU: B €€
TYMaHHCTUYECKON HaNpaBle€HHOCTH M Ba)XKHOW POJIM B CO3/aHUM HOBOM 0a3bl MaTepUabHOM
KYJIbTYpbI, B PELIEHUH ITI00ABbHBIX TPOOJIEM YCTONYHUBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOM U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHHM MEIMIIMHBL,
o0ecreyeHny yCIOBUM yCIIEUTHOTO TPYy/Aa U SKOJIOTHYEeCKH KOM(MOPTHOM KM3HU Ka)KJ0To 4iieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOW TPAaMOTHOCTHM: TOHUMaHMsI CYIIHOCTH METOJIOB IO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONb30BaTh MOJydaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOIAIIMX B HEM H3MEHEHHH,
yMEHUS Jie7aTh 000CHOBaHHbIE 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCS TAaHHBIX
C 1IeJIBIO MOIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELIeHUs TpobiieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIHSX;

MHTEpECca K NO3HAHUIO, UCCIIEI0BATENBCKON JESATENBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPepbIBHOMY OOpa30BaHMIO M CcaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIy4EHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMH;



UHTEpeca K OCOOEHHOCTSM Tpyda B Ppa3NUUHBIX cdepax mnpodeccunoHaTbHON
JeATEIIEHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeamMeTHble pe3yiabTaThl OCBOSHHS MPOTPAMMBI 10 XMMHH Ha YPOBHE CPEIHEro
o01ero oOpa3oBaHus BKIFOYAIOT:

3HaUMMBIC JJIs1 (DOPMHPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEKIUCIUTUTHHAPHBIC
(MeXIpeaMeTHbIC) OOIeHAYYHBIE TIOHATHS, OTPAXKAIOIINE IEJIOCTHOCTh HAyYHOW KapTHHBI MUPa
U crienuUKy METOJIOB TIO3HAHMSI, HCIIOJIb3yeMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEpPrus, SBJICHHE, MPOIECC, CHCTEMa, HaYYHBIH (DaKT, MPHHIIMII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIIEI0BaHNE, HAOIIOACHHIE, U3MEPECHHE, YKCIIEPUMEHT U JIPYTHUE);

YHHBEpCaJIbHBIC yueOHbBIC JeACTBUS (To3HaBaTeIbHBIC, KOMMYHHKATHBHBIC,
perynsaTuBHbBIE), oOecneunBaronie (GOpMUpOBaHHE (YHKIMOHAIBHOM T'pPaMOTHOCTH U
COILIMAJILHOM KOMITETECHITMH 00YJarOIIHXCS;

CIIOCOOHOCTh ~ OOYyYaroIMXCA  HMCIOJIb30BaTh  OCBOEHHBIE  MEXIUCHUIIMHAPHBIC,
MHUPOBO33PCHYCCKHE 3HAHHMS W YHHBEpPCAJbHbIC Yy4YeOHBbIC JECHCTBHSI B TIO3HABATEILHOW U
COLIMAJILHOM MTPAKTHKE.

MeranpeaMeTHbIe PEe3yNbTaThl  OTPAKAIOT OBJIAJICHUEC YHUBEPCAIBHBIMU YICOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATHBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

ITo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyadU3UpOBAaTh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPE/ICIIATh IEMH JEATEIHHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUH WX JOCTHIKCHHS,
COOTHOCHUTD PE3ybTaThl AEITEILHOCTHU C MOCTABICHHBIMU IENISIMU;

UCIIOJIb30BAaTh TPH OCBOCHHHM 3HAHWW MPHUEMBI JIOTHYECKOTO MBIIUICHHS: BBIICIATH
XapaKTepHble TPU3HAKK TOHSATHH W YCTaHABIMBATh WX B3aHMOCBA3b, HCIOJIB30BATh
COOTBETCTBYIOIINE TOHSITHS JTsI OOBSICHEHUS OT/ICTBHBIX (DAKTOB M SBJICHUH;

BBIOMpATh OCHOBAHMS M KPUTEPUHU I KIaCCU(PUKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh TPHYNHHO-CJICICTBEHHBIC CBSI3U MEXK/Ty N3YIaeMbIMU SBIICHUSIMU;

CTPOUTH IJIOTUYECKUE PpACCYKIEHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, MO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTHh B TIPOIECCE MO3HAHUS HCIIOJIb3yeMbIe B XMMHH CHMBOJIMYECKHE (3HAKOBHIC)
MO/JIEJIH, TPe0O0Pa30BbIBATH MOJIETbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJIEMEHTA,
XuMHYeckas (opMylia, YpaBHCHHE XHMHUYSCKOM pEaKIUuu — TPU PEIIeHUHd YIeOHBIX
MO3HABATENBHBIX U MPAKTUYECKUX 3a/a4, IPUMEHSATh Ha3BaHHBIE MOJEIbHBIC MPEACTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MTPU3HAKOB U3y4aeMBbIX BEIIECTB U XHMHUSCKUAX PEAKIIHH.

2) 0a3oBbIe HCCIeA0BaATENbCKUE 1eliCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHKS BEIIESCTB M XUMUICCKUX PEAKITHIA;

dbopMynupoBaTh LENM M 3aJa4d  HCCIEAOBAaHUSA, WCIOIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITEIIEHO C(OPMYJIMPOBAHHBIE BOIPOCHI B KaUECTBE WHCTPYMEHTA MO3HAHUS W OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BJIQJICTh HABBIKAMH CAMOCTOSTEIHHOTO TUTAHWPOBAHHUS M TIPOBEIACHHS yYECHUYCCKHX
AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOMIOJaTh 32 XOJIOM MpoIlecca, CaMOCTOSTEIBHO
IIPOrHO3UPOBATh €ro pe3ynbTaT, (popmyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;



npuoOpeTaTh ONBIT YYEHWYECKOH HCCIEAOBATEIBCKOM M MPOEKTHOM JEATEIbHOCTH,
HPOSIBIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/AOB pEIIECHUs
NPaKTUYECKHX 33/1a4, IPUMEHEHUIO PA3JIMYHbIX METOIOB MIO3HAHMS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B  paA3IMYHBIX HCTOYHMKAX HWHPOpMaLuU (HAYYHO-TIOMYJISIpHAsS
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHAM3UpPOBaTh HMH(POPMAIMIO pPA3TUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIIPOTUBOPEUMBOCTH;

dbopMynHupoBaTh 3ampOChl M TMPHUMEHATh Pa3IMYHBIE METOAbl NPH TOUCKE H OTOOpe
uHpopMaLnu, He0OXOAUMOM Ui BBIIOJIHEHHsI yUeOHbIX 3aau ONPeeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OPMY IpeACTaBICHUs WHPOPMAIUH (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCTIOJIb30BaTh HAYYHBIA SI3bIK B KadyeCTBE CpEACTBA TNpU paboTe € XUMHUYECKOH
uHpopMaLuell: NPUMEHATb MEXIpeIMeTHble ((pU3MUecCKue M MaTreMaTU4yecKue) 3HaKu U
CHMBOJIBI, (popMyIiel, aO0peBUATYpbl, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUEC CPCACTBA HATTIAJIHOCTH.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBUS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 0OCYXTaeMOH TEeMBI B XOC TUAIOTA U/UITH TUCKYCCHH,
BBICKA3bIBaTh UieH, GOPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTENILHO BBIITOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMEN PE3yIbTaTOB IO3HABATEIBHOW NEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMH 1P  BBIIOJHEHUM XUMHUYECKOIO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro MpoeKTa, U (OpMYyIUpPOBATH BHIBOJBI MO pe3yjbTaTaM MNpPOBEAEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIaCOBaHMSI MTO3UIMIA B X0/1€ 00CYXIeHUS 1 00MEHa MHEHHSIMU.

PerJIHTI/IBHLIe YHUBEPCAJTBHBLIC yqeﬁm,le JelcTBHUA:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh U OCYILECTBIATH CBOIO ITO3HABATENBHYIO JESATEIBHOCTD,
onpenenss €€ eI W 3aJa4d, KOHTPOJIMPOBaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npejularaeéMblii aropuT™M JIeHCTBUI NpU BBIMOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO UX PEIIeHUs C yYETOM MOJyUYEHHUsI HOBBIX 3HAaHUN O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYIIECTBIATh CAMOKOHTPOJIb JI€ATEIbHOCTH HA OCHOBE CAMOaHAJIN3a U CAMOOLICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmMeTHbIE pe3ynbTaThl OCBOEHUS MPOrPAMMBI IO XUMUU Ha YriayOIEHHOM ypOBHE Ha
YPOBHE CpeaHero oOuero oopa3oBaHMs BKIIOYAIOT crelupuyeckue aas y4eOHOro mpeamera
«XUMHUS» HaydHble 3HAHHUS, YMEHHSI U CHOCOOBI JIEHCTBUH IO OCBOEHHUIO, MUHTEPIpETAluu U
npeoOpa30BaHUIO 3HAHHM, BUABI I€ATEILHOCTH M0 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUW B Pa3IMYHBIX y4EOHBIX CUTYyallUsX, a TaKXK€ B peaJbHBbIX >XU3HEHHBIX CHUTYallHsX,



CBSI3aHHBIX C XUMHEH. B nporpamMme 1o XUMHUU MPECAMCTHBIC PC3YJIbTAaThbl IMPEACTABJICHLI I10
roaaM U3y4YCHUA.

10 KJIACC

[TpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHnyecKast XUMHs OTPaXaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MECTe W 3HAUEHUU OPraHWYecKOW XUMHH B
CHCTEME E€CTECTBEHHBIX HAYK U €€ PO B 00ECTIIeUCHNH YCTOHYMBOTO PA3BUTHS YEIOBEUECTBA B
pelieHrur MpoOJIeM 3KOJIOTUYECKOM, PHEPreTUYecKo M MUIIEeBOM 0€30MacHOCTH, B Pa3BUTUU
MEIUIUHBI, CO3/IaHUM HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHHUKOB HHEPIUU, B O0ECIEYCHUU
PaLMOHATIBHOTO MPHPOJIONIONIB30BaHMs, B (POPMUPOBAHMH MHUPOBO33PEHUS U OOLICH KyIbTYpHI
YelloBeKa, a TakKe ODKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MIPUPOJHOM CpelIE;

BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraollue
MMOHATHA — XHUMHYECKHH BJIEMEHT, aTOM, AApO M DJICKTPOHHAasA 0001104YKa aroma, S-, p-, d-
aTOMHBIE OpOUTAINM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aTOMa, TMOpUIU3allds aTOMHBIX
opOuTanel, WOH, MOJIEKYNla, BaJCHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCICHHS,
XUMHUYECKasi CBS3b, MOIIb, MOJISIpHAs Macca, MOJISIPHBIM OO0BEM, YIJIEPOAHBIN CKeNerT,
(GyHKUMOHANBHAS TPYIIA, PaguKal, CTPYKTypHbIe (GopMyisl (pa3BEPHYTHIE, COKpallEéHHBIE,
CKEJICTHbBIC), M30MEpHUsl CTPYKTYpPHAas M MPOCTPAHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
U30MEpBl, TOMOJIOTHUECKUH PsiZl, TOMOJIOTH, YTJIEBOJAOPOIbI, KHUCIOPOA- U a30TCOICPIKALIHIEC
OpraHUYECKHUe COCIMHEHHs, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIECKYJISIPHBIE
COCIMHEHUS; TEOpHUH, 3aKOHBI (mepuoaudeckuii 3akon JI. M. MenneneeBa, Teopusi CTpOCHUS
oprannueckux BemecTB A. M. byrnepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH
COXpaHEHHMsI W TPEBPAIICHUS DJHEPTUU TMPH XUMHYECKHX pEaKIusiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUS, JieXKalllue B OCHOBE MOHUMAaHUS
OPUYMHHOCTH H CHCTEMHOCTH XHMHYECKHX SIBIICHHH, WpPEJCTAaBICHUS O MeXaHH3Max
XUMHYECKHX pEeaKlUUi, TEePMOJWHAMUYECKHMX M KHHETUYECKUX 3aKOHOMEPHOCTAX HX
NPOTEKaHHS, O B3aMMHOM BIIMSHUM aTOMOB M TPYII aTOMOB B MOJIEKYJNax (MHAYKTUBHBIA U
Me30oMepHbIi 3 dexTr, opuentanTsl | u |l pona); dbakronoruueckue cBeqeHUs O CBOMCTBAX,
COCTaBe, MOJyYeHU! U 0€301TaCHOM UCTIOH30BAHNHY BaXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U TPaKTHYECKOW JEATeNbHOCTH YeJOBeKa, OOLIMX HAayYHbIX MPUHIMIAX XMUMHUYECKOTrO
NPOM3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOJA, IepepadOTKN HEPTH);

c(OPMHPOBAHHOCTh YMEHUM: BBISABIATH XapaKTepHbIE MPU3HAKH MOHATHHA, yCTaHABINBAThH
UX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIINE IMOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
CBOWCTB OPraHMYECKUX COEMHEHUH;

c(OpMUPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JJISi COCTaBJIEHUS! MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYII OpraHU4YECKUX BELIECTB;

COCTaBJIATh ~YPAaBHEHUS XUMHUECKHMX pEAaKUMH U  pacKpblBaTb UX CYHIHOCTb:
OKHCITUTEITFHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  IMMOCPEJCTBOM  COCTABJICHUS  AJIEKTPOHHOTO
OamaHca A3THX peaklUud, peakuuil HOHHOro OOMEeHa MyTEM COCTaBIECHUS HX TMOJHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHEHUH;

U3rOTaBIMBATh MOJETM MOJIEKYJl OpraHMYeCKUX BEIIECTB /IS WJUIIOCTPALUU  HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHS,

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATH PUHAIJIEKHOCTh U3YUYCHHBIX OPraHUYEeCKUX
BEIIECTB IO MX COCTaBY M CTPOSHUIO K ONPEACIEHHOMY KIIACCY/TPYIIe COSMHEHUH, 1aBaTh UM
Ha3BaHUA 1o cucremarnyeckoir HomeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHBIE HAa3BaHUS
JUIE  OTACTBHBIX TMPEJICTABUTENCH OpraHMYECKHUX BEMIECTB (ITHJICH, AaleTWIICH, TOJYOJI,
[JIMLIEPUH, STWICHTIUKONIb, (QeHos, (OopMalbIEeTHA, AaleTajabJerusl, aleToH, MypaBbHHas
KHCJIOTa, YKCYCHas KHCIIOTa, CTEApHHOBAs, OJICMHOBAs, MaJIbMHUTHHOBAS KHUCIOTHI, TIUIIHH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIIMH, TUBUHUII, H30IIPEH, XJIOPONPEH, CTUPOI U JPYTHE);



c(OPMHPOBAHHOCTh YMEHHUSl ONPEACIATh BHJ XUMHUECKOW CBS3M B OPraHUYECKHUX
COEMHEHUX (KOBAJICHTHAs! M HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAsS CBA3b);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATH MOJOXKEHHUS TEOPUH CTPOCHHUS OPraHMYECKUX
BemecTB A. M. byriepoBa a1 00bsICHEHHS 3aBHCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHUE, (PU3UYECKUE U
XUMHUUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH Pa3IMYHbIX KJIACCOB OPraHUYECKUX BEILLECTB!
QJIKAHOB, LMKJIOAJIKAaHOB, AJIKEHOB, AJIKAJUEHOB, AJKWHOB, apOMATUYECKHUX YIJIEBOJOPOJOB,
CIHPTOB, AIbJETUOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTHIX M CIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YIJIEBOI0OB (MOHO-, TU- U IOJIKCAXapua0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMHU YPaBHEHMSIMH COOTBETCTBYIOILUX
XMMHUYECKHX PEaKLUil ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (OpMYIT;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPXKIATh Ha KOHKPETHBIX MPHUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CHOCOOHOCTH OPraHMYECKMX COEIMHEHMH OT KPaTHOCTU M THIIA
KOBaJIEHTHOM CBSI3HU (G- U T-CBSA3M), B3aMMHOI'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaThb HCTOYHHUKH YTJIEBOJOPOJHOTO ChIPbS
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI €ro MepepadoTKH W MPAKTUYECKOE NMPUMEHEHHUE
IPOAYKTOB EPepabOTKH;

c(OpMUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHUH O ECTECTBEHHO-HAYYHBIX METOJaX
NO3HAHUS — HaOJIOAEHUM, W3MEPEHHM, MOJEIUPOBAHUM, SKCIIEPUMEHTE (peaJbHOM U
MBICIICHHOM) ¥ YMEHUSI IPUMEHSTH 9TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUS IPUMEHSATh OCHOBHBIE  ONEpAlMM  MBICIUTEIbHON
NEeSITeTbHOCTH — aHalIW3 W CHHTE3, CpaBHEHHE, O00O0O0IIEHHe, CHUCTEMAaTH3alUIO, BBISBIICHHE
IPUYMHHO-CJIEICTBEHHBIX CBsI3€l — 17151 U3Y4YEHUs! CBOMCTB BELLIECTB U XUMUYECKUX PEAKIIMIA;

c(OPMHPOBAHHOCTh YMEHUH: BBISBIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATHIMHU U
IpPEJCTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAY4HbIX IpeAMETOB i 0Oojiee OCO3HAHHOI'O
NOHMMAHHUS CYLIHOCTH MaTepUaibHOrO €AMHCTBA MUpPA, HUCIOJIb30BATH CUCTEMHbIE 3HAHUS IO
OpPraHMYeCcKON XUMMHU JJIsi OOBSICHEHHS U MPOTHO3MPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-
HAy4YHYIO IPUPOAY;

c(OPMHPOBAHHOCTh YMEHMH: MPOBOAUTH PACUYETHl 1O XMMHUYECKMM (opMmylraMm U
YPaBHEHUSAM XHMHUYECKUX DPEAKIMH C UCHOJIb30BaHHMEM (U3UUECKHX BEIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacuéThl MO0 HAXOXACHUI0O XMMHUECKON (hOopMyIbl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOpaHus, MJIOTHOCTH ra3000pa3HbIX BEIECTB;

c(OpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, aHATU3UPOBATH M OLEHUBATh C MO3ULIUN
HKOJIOTHUECKOM 0€30MacHOCTU MOCIEACTBUS OBITOBOM M NPOM3BOJCTBEHHOM JAEATENIBbHOCTH
YEJIOBEKa, CBSI3aHHOM C TepepabOTKON BEIIECTB, HCIOJIb30BATh TOJYyYEHHBIE 3HAHUS IS
HPUHATHS TPAMOTHBIX peIlIeHUH MPoOieM B CUTYAIUsIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
HKCHEPUMEHT (TIOJIyYe€HHE U N3yueHHE CBOMCTB OPraHNYECKUX BEIECTB, KAUECTBEHHbIE PEAKLIUU
YIJIEBOJOPOAOB PAa3IMYHbIX KJIACCOB M KHUCIOPOJCOJEPKAIINX OPraHU4YeCKHX BEIIECTB,
pellleHne HJKCIEPUMEHTAIbHBIX 3a/Jad 10 PACIO3HABAHMWIO OPraHMYECKHX BEIIECTB) C
coOnrofieHreM TMpaBuil  0e30mMacHOro  oOpalleHusi C  BelecTBaMH U JJaOOpaTOpHBIM
o0opynoBanuem, (opMyIUpOBaTh IeJIb HMCCICIOBAHUS, NMPEICTABIATh B pa3iIu4yHONl (opme
pe3yNbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHHIA:

coOiroAaTh IMpaBWiIa HKOJIOTUYECKH I1eJIeCO00pa3HOro MOBENEHUs: B OBITY M TPYAOBOMU
JEATEIIBHOCTH B IIEJIAX COXPAHEHUS CBOErO 370POBbs, OKPYXKAlOUIEW MPUPOJHON Cpenbl U
JOCTHXKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O JAECUCTBHS HA JKUBBIE OPraHU3MBbl ONPEIEIIEHHBIX
OpPraHMYeCKHX BEIIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;



AaHAIM3UPOBATh  11€71€cOo00pa3HOCTh  NMPUMEHEHHUsT  OpPraHMYeCKHX  BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIEHUS PUCK-TIONb3A;

c(OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4deOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoil uHGpopMmaruu, WHTEpHET W JApyrue), KPUTUYECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(popMalrio, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C IOCTABJIEHHON y4eOHOI
3a/1auen.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas XHMHEsD
OTPAXKAIOT:

c(hOpPMUPOBAHHOCTH MPEJICTABICHUIA: O MATEPHAILHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y II03HABAEMOCTH SIBJICHUM MPHUPOJbI, O MECTE€ U 3HAYEHUM XHUMHH B CHUCTEME €CTECTBEHHBIX
HayK ¥ ¢€ poJii B 00ECIIEUCHUH YCTOWYMBOTO PAa3BUTHSI, B PEHICHUH MPOOJIEM SKOJIOTHYECKOH,
SHEPreTUYecKOM U TMUIIEBOM OEe30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JAHMM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  DHEPrUM, B  OOECICUCHHWU  PAMOHAIBHOTO
MPUPOIONIONIL30BaHUs, B (POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyJIbTYpPbl UeJIOBEKa, a TAKKE
9KOJIOTHYECKA 00OCHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JIOPOBBIO U TIPUPOJTHON CpeJie;

BJIQJICHUE CHUCTEMOM XHMMHUYECKMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBONOJIArarolue
MOHATHUS — XUMHYECKHUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, JIEKTPOHHAsi 000I0YKa aToMa, S-
, p-, d-aroMHBIe OpOWMTAIM, OCHOBHOE M BO30YXJIEHHOE COCTOSHHS aToMa, THOPUIM3AIUSL
ATOMHBIX OpOHWTaNe, WOH, MOJEKYyJa, BaJICHTHOCTb, JJICKTPOOTPHUIATEIHLHOCTh, CTEIEHb
OKHUCJICHUS, XHMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETAJNIM4YecKas, BOJOPOJIHAs),
KPHUCTAJUIMYECKas PEETKA, XUMHUYECKAs PEaKLHs, PAaCTBOP, AJIEKTPOJUTHI, HEIIEKTPOIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOIMAlMs, CTENEeHb JUCCOLMAlMM, BOJOPOAHBIM  ITOKa3aTellb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUIECKON PEaKIiH, CKOPOCTh XUMUYECKON
peaKkiuu, XUMHUYECKOE paBHOBECHE, TEOPUHM U 3aKOHBI (T€OpUsl DIIEKTPOIUTHYECKON
quccouranuu, nepuoanyeckui 3akon [[.M. MenneneeBa, 3aKOH COXPAaHEHUsS MacChl BELIECTB,
3aKOH COXPAHEHMS W MPEBpPALICHUS YHEPIrUU MPU XUMHUYECKUX PEaKLMsX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHMBOJMYECKUN SI3BIK XUMUU,
MHPOBO33PEHUYECKHE 3HAHUsA, JIEXKAIlUe B OCHOBE NMOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTHU
XAMHYECKHUX SIBJIEHUM; COBPEMEHHBIE MPEACTABICHUS O CTPOCHHUM BEIIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM U HAJMOJIEKYJSIPHOM YPOBHSIX; TMPEICTaBIEHUS O MeXaHU3Max
XUMHUYECKUX PEAKIUW, TEPMOJMHAMUYECKMX W KHUHETUYECKHX 3aKOHOMEPHOCTSIX  HX
NpPOTEKaHUs, O XHMMHYECKOM pPaBHOBECHUH, pacTBOpaXx U JAHCIEPCHBIX CHUCTEMaXx;
(aKTOJOTUYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJTYyYEeHUH U O€30MacCHOM HCIOJIb30BaHUHN
BaXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JNIEATEIHHOCTH YEIOBEKa,
00IIMX HAYYHBIX MPUHIIANIAX XUMHUYECKOTO TTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBISIBIATH XapaKTEPHbIE TPU3HAKHU MOHITHI, YCTaHABINBAThH
MX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOUIME MOHSATHS IMPU OMHCAHUHA HEOPTaHUYECKHX
BEILECTB U UX MPEBPAILCHHUI;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJIMKY [IJIi COCTaBIICHUSI
dbopMyn BeHIECTB W ypaBHEHUH XUMUYECKUX PEAKIUH, CHCTEMaTHYECKYI0 HOMEHKIATYpPY
(IUPAC) u TpuBHaIbHbIE Ha3BAHUS OT/ICIBHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTh U CTENEHb OKUCIICHUS XUMHYECKHIX
AJIEMEHTOB B COCIMHEHHSX, BHUJlI XHUMHUYECKOW CBS3U (KOBAJICHTHAsl, MOHHAs, METAJUTMYECKas,
BOJIOPOJIHAS ), TUT KPUCTAJNIMYECKON PEMIETKH KOHKPETHOTO BEIIECTRA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSICHATh 3aBHCHUMOCTb CBOWCTB BEIIECTB OT BHIA
XUMHUYECKON CBS3M U TUMNA KPHUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIMA
MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOM CBSI3H;

c(OpPMUPOBAHHOCTh YMEHHI: KIACCHU(PUIIMPOBATh: HEOPTaHWMUYECKHE BEIIeCTBA IO HX
COCTaBy, XMMHYECKHE PEAKIIMU IO Pa3IWYHBIM NpH3HAKaM (YHCIy W COCTaBy pearupyroimnx



BEIECTB, TEIUIOBOMY d((eKTy peakiuu, H3MEHEHUIO CTENeHEH OKHUCIICHUS JJIEMEHTOB,
00paTUMOCTH, y4YacTHIO KarTaju3aTopa W JPYrue); CaMOCTOSTEIIbHO BBIOMpaTh OCHOBAHUS W
KPUTEPUU JJIs KIIACCU(PUKALINY U3YU4aeMbIX BEIICCTB U XMMHYECKHUX PEaKIIHIA;

c(OpMUPOBAHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH Mepuoguueckoro 3akona JI. W.
MengeneeBa W JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOMIYIO, OOBSCHUTCIBHYIO H
MPOrHOCTUYECKYIO (DYHKIIUU;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepPU30BaTh ICKTPOHHOE CTPOCHHE aTOMOB M MOHOB
XUMHYECKHX JJIEMEHTOB mepBoro—uerBéproro mnepuonoB Ilepmomuueckoir cuctemsr J[.U.
MenieneeBa, UCHOJIb3Ys MOHATHUS «IHEPrETUUYECKUE YPOBHHUY, «IHEPre€TUUYECKUE TOJTYPOBHH,
«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE U BO30YXKIEHHOE JHEPIeTHUCCKHE COCTOSHHSI
aToMa»; OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHUsS CBONCTB XUMHUYECKHUX JJIEMEHTOB M WX
COEIMHEHMH 10 niepuojaM u rpynmam Ilepuoguyeckoii cucremsl [. . MeneneeBa, BaJl€HTHbBIE
BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS HX JIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHHUMW: XapaKTepu30BaTh (OMHUCHIBATh) OOLIME XUMHYECKUE
CBOMCTBA BEHIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKAATh CYIIECTBOBAHUE T'€HETHYECKOM CBS3U
MEX1y HEOPraHUYECKUMU BEIIECTBAMU C TIOMOIIBIO YPAaBHEHH COOTBETCTBYIOIIMX XUMHUECKUX
peakiui;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPEeICTBOM COCTaBJIEHMS AJIEKTPOHHOIO OajaHca 3TUX peakUuil; peakluuil HOHHOIO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKPalIEHHBIX HOHHBIX YpaBHEHH; peakiuit
TUAPOJIN3A; PeaKUuil KOMIUIeKcooOpa3oBaHMs (Ha MpUMEPE T'MIPOKCOKOMILJIEKCOB LIMHKA U
ATIOMHUHHS);

c()OPMUPOBAHHOCTh yMEHHS OOBSICHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYCCKHX
peakiuii ¢ yd4y€TOM HX OHHEPreTHUECKHUX XapaKTEepPHCTHUK, XapaKTep H3MEHEHHS CKOpPOCTU
XUMHUYECKON PEaKIMu B 3aBUCUMOCTH OT Pa3IMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIICHUS
XUMHYECKOT'0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBuil (mpuniun Jle latense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh XUMUYECKUE PEAKIIUHU, JICKAIME B OCHOBE
MPOMBIIUICHHOTO TIOMYYeHHUs] CEepPHOW KHUCIOThl, aMMHaka, oOOI[Me Hay4HbIE MPUHIUIIBI
XUMHUYECKUX TPOU3BOJCTB; 1EIEeCOO00Pa3HOCTh TPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIECHUS PUCK-TIONH3a;

c(hOopMUPOBAHHOCTDH BJIQJICHHS CUCTEMOM 3HAHUI O METOJIaX HAyYHOT'O TIO3HAHUS SIBJICHUIN
Opupoabl — HaOMIOJAeHHe, U3MEpeHHe, MOJACTUPOBAHUE, OKCIEPUMEHT (pealbHbIi U
MBICJICHHBIN), UCTIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaxX, YMEHHUs MPUMEHSTh 3TU 3HAHHS TPHU
HKCIIEPUMEHTAJIbHOM HCCIEAOBAHUN BEIIECTB M Ui OOBSCHEHHS XHUMHUYECKUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJIE, MPAKTHUECKOM JIEATETLHOCTH YeJIOBEKa M B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
NPEJCTaBICHUSIMU  JPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0ojee OCO3HAHHOTO
MOHMMAaHUS MaTEPUATHLHOTO €IUHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSI TIPOBOUTH PACUETHI: C UCTIOIB30BAHUEM TOHITHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAsT KOHIICHTPAIIUs»; MAcChl BellecTBa UK 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH 00BEMY OJHOIO U3 YUYAaCTBYIOIIMX B PEAKIUU
BEIIIECTB; TEIUIOBOTO 3(pdekTa peakiinu; 3Ha4eHUs BOJOPOIHOTO TOKa3aTelsl pPaCTBOPOB KUCIOT
U IIeJouel ¢ M3BECTHOM CTENEeHbI0 TUCCOLMaluu; Macchl (00bEMa, KOJIMYEeCTBAa BEIECTBA)
MPOJIYKTa PEaKIMH, €CIM OJHO M3 MCXOAHBIX BELIECTB JAHO B BUJIE PACTBOpPA C ONMpPEAEIEHHON
MaccoBOM J10Jied pacTBOPEHHOTO BELIECTBA WM JaHO B H30bITKE (MMEET MPHUMECH); J0JIU
BBIXO/Ia MMPOYKTA PeaKiuu; 00BEMHBIX OTHOIIIEHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IJIAHUPOBATh W MPOBOJUTH XUMHYECKHUI
AKCIIEPUMEHT (TIPOBEICHUE PEaKIIUii HIOHHOTO OOMEHa, TOATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONpPEAETIEHUE CPe/lbl PACTBOPOB BEIIECTB C MOMOIIbIO HHIUKATOPOB,
W3YYCeHUE BIUSHUS PAa3NUYHBIX (AaKTOPOB HA CKOPOCTh XMMHYECKOM peakiMu, pelieHue
AKCIIEPUMEHTAJIbHBIX 3a/a4 1o TeMaMm «Metamib» U «HemeTamnsl») ¢ coOmoeHreM MpaBUil



0e30macHOro oOpaleHust C BEIIeCTBaMHM M J1a0OpaTOpHBIM 00O0pyHOBaHHEM, (HOPMYIHPOBATH
1eNb HCCENOBaHUS, TMpPEACTaBIsATh B pa3InyHOW (opme pe3yabTaThl AIKCHEPUMEHTA,
aHAJIM3UPOBAThH U OILICHUBAThH UX JOCTOBEPHOCT;

c(hOpMUPOBAHHOCTh YMEHUM: COOIIOAATh MpaBUia MOJIb30BAHHUS XUMUYECKON MOCYION U
nabopaTtopHBIM 000pyIOBaHUEM, OOpAIleHUs ¢ BEIIECTBAMU B COOTBETCTBUHU C WHCTPYKIUSIMU
[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOIMYECKH IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IIENIAX COXPAHEHHUS CBOETO 370POBbS,
OKpY’KallIllel NPUPOJHOM CpeAabl U JOCTHKEHHS €€ yCTOMYMBOIO pa3BUTHS, OCO3HABaTh
OMAacHOCTh TOKCHYECKOTO JEHUCTBHUSI HA KUBBIE OPraHU3MBI OIPEACIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, TOHMMAas cMbIcl noka3arens I1J1K;

c()OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOUCK XUMUYECKOU
uH(pOpMallMK B Pa3IMYHBIX MCTOYHMKAX (HayyHas U y4deOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil uWHGpopMmaruu, WHTEpHET W Jpyrue), KPUTHYECKH aHATH3UPOBATH XHUMHUYECKYIO
uH(popMalrio, repepadaTbiBaTh €€ U HUCI0JIb30BATh B COOTBETCTBUH C IMOCTaBICHHON yueOHOMU
3a/1a4en.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
. HanmeHnoBaHue pa3ae/ioB U TeM (uudposBbie)
Ne i/ OpOrpaMMbE Beero KOﬁHTpOJILHLIe HpﬁaKTuquKue 06pa30OBATEIBHBIE
padoThI padoThI pecypebi
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
II i T
11 crpoeins opramriceix cocaniernii A. M 8 0 0 Bumorexa LIOK
' T https://m.edsoo.ru/ff0d210c
byrneposa
Hroro no pazgeny 8
Pa3znea 2. YrieBoaopoabl
21 [IpenenpHbIE YIiIeBOAOPOABI — AJKAHBI, 5 0 0 bu6mmoreka [IOK
' [IUKJI0ATKAHbI https://m.edsoo.ru/ff0d210c
29 HenpenenbHble yrieBogoOpoOIbl: alKeHbI, 14 0 1 bu6mmoreka [IOK
' AJIKaUEHb], aJTKHHBI https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2.3 ApoMaTudecKue yriieBo0POIbI (apeHBI) 8 0 0 https://m.eds00.ru/ff0d210c
24 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOIOB U HX 4 0 0 bubmuorexa [JOK
' nepepaboTKa https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2.5 ["amoreHnIpon3BOIHBIE YTIEBOIOPOIOB 4 1 0 https://m.eds00.ru/ff0d210c
Hroro mo pazueny 35
Pa3nen 3. Kuciiopoacoaep:kanue oprannyeckue coeinHeHust
bubmuorexa [JOK
31 Cruprei. ®enon 11 0 . https://m.eds00.ru/ff0d210¢
KapOonunbpHbIe COeAMHEHNUS: abICTHIBI 1 bu6mmorekxa [IOK
3.2 keToHbl. KapOboHoBbIe KUCIOTHI. ClI0KHBIE 21 0 1 https://m.edsoo.ru/ff0d210c
a¢upsl. XKupbl
bu6mmoreka [IOK
3.3 Y TIEBOIBI d 1 0 https://m.edsoo.ru/ff0d210c
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Hroro no pazneny 41

Pa3znen 4. A30Tc0uepmamne OpPraHun4eCKue COCINHCHU A

bubmuorexa [JOK

4.1 AMUHBL. AMUHOKHUCIIOTHL. beku 12 1 2 https://m.edsoo.ru/ff0d210c

Uroro no pazgeny 12

Pa3pnen S. BeicokoMoOJIeKY/ISIpHBIE COCAUHEHHUSA

bubmuorexa [JOK

51 BricokoMOIEKyJISIpHBIE COSTMHEHUSI 6 0 1 https://m.edsoo.ru/ff0d210c

Hroro mo pazmeny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6
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11 KJIACC

KosauyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTquCKI/Ie 06PA30BATEILHBIC
padoThbI padoThI pecypcb
Pa3znea 1. TeopeTnueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuognyeckuii 3aKoH U bubmuorexa [JOK
1.1 [Mepuoanyeckasi cuCTEMa XUMHYECCKUX 9 https://m.edsoo.ru/00ae14b2
anemenToB . 1. Menaeneera
12 Crtpoenue BeniectBa. MHOrooopasue 11 1 bubnnorexa [JOK
' BCILICCTB https://m.edsoo.ru/00ae14b2
bubnunoreka LIOK
13 KHMHHCCKHE PeaKiiiH 19 . 3 https://m.edsoo.ru/00ae14b2
Hroro mo pazmeny 39
Pa3znen 2. Heopranuueckasi xummusi
bubnuoreka [IOK
2.1 Hewmeraner 31 1 3 https://m.edsoo.ru/00ae14b2
bu6mmoteka IIOK
2.2 Merazbr 23 1 2 https://m.edsoo.ru/00ae14b2
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTobI TO3HAHUS B XUMUHM. XUMUS U 9 bubmmoteka IIOK
' KHU3Hb https://m.edsoo.ru/00ae14b2
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Jl:?n Tema ypoxa Beero KonrTpoabubie IIpakruyeckue gg}?)al;zi];fenbnme
padoThI padoThI pecypebi
[Ipenmer u 3HaUEHHE OPraHUYECKON XUMHH,
1 MPEACTaBICHUE O MHOTO00pa3uu 1 0 0
OPraHUYeCKUX COCTUHEHUIN
DJEeKTPOHHOE CTPOCHUE aTOMa yriiepoa
2 (ocHOBHOE U BO30YXJAEHHOE COCTOSIHHUS). 1 0 0
BaseHTHBIE BO3MOKHOCTH aTOMa yrieposia
XuMUYecKas CBSI3b B OPraHUICCKHUX
3 COCIMHECHMAX. MexaHu3Mbl 00pa30BaHM 1 0 0
KOBAQJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa CBs3EH
4 Teopust CTpOEHU OPraHUYECKUX COCTMHEHUI 1 0 0
A. M. bytiepoBa
Bunsl m3omepun: CTpyKTypHas,
5 IIPOCTPAHCTBEHHAs. DIEKTPOHHbIE 3((HEKTHI B 1 0 0
MOJIEKYyJIaX OPTaHUYECKUX COCTUHEHUI
[IpencraBienue o ki1accuPpUKaUU U
6 cucremarnueckas Homenknarypa (IUPAC) 1 0 0
OpPTaHUYECKUX BEUIECTB
7 Krnaccudukanus peakiuii B opraHu4eckon 1 0 0
XUMHH
8 Cuctemaru3zanus 1 00001IeHNe 3HAHUH 110 1 0 0
Teme
AJKaHBI: TOMOJIOTUYECKHH psJl, o01Ias
9 (dbopMyIna, HOMEHKIIATypa U H30MEpus, 1 0 0

QJICKTPOHHOC U IMPOCTPAHCTBEHHOC CTPOCHUEC
MOJICKYII




10
11

dusnyeckne ¥ XMMHYECKHE CBOMCTBA aJIKAHOB

Haxoxnenne ankanoB B npupoje. Crioco0sl
MOJIy4YEHUs U IPUMEHEHHUE aJIKaHOB

12

13

[uknoankansl: oomas Gopmyna,
HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOCHUS 1 XUMHYECKHX CBOWCTB, CITIOCOOBI
MOJIY4EHUS U TIPUMEHEHUE

Pemenne pacu€THbIX 3aa4 Ha OIIPE/ICIICHUE
MOJIEKYJISIPHOM (hOpMYJIBI OPraHUYECKOTo
BEUICCTBA 110 MaCCOBBIM J0JISIM aTOMOB
JJIEMEHTOB, BXOASILUX B €0 COCTAB.
Cuctemartu3zanys 1 0000IIeHUE 3HAHUH 110
TeMe

14

15
16

AJIKEHBI: TOMOJIOTHYECKUI psijl, oOmias
(dbopMyIia, HOMEHKIIATypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CTpyKTypHasi ¥ IUC-TPAHC-U30MEPHS AJTKEHOB

dusnyecKkre 1 XUMUYECKUE CBOWCTBA AJIKCHOB.
[IpaBuno MapkoBHUKOBA

CriocoObl MMoJTy4eHus: ¥ IPUMEHEHHUE aJIKEHOB

17

ITpakTuyeckas pabora Ne 1 o teme
"[lonydyeHue aTUIIEHA U U3YyUEHHE €r0
CBOMCTB"

18

Pemenne pacu€THBIX 3aa4 Ha ONIPENEICHUE
MOJIEKYJISIPHOIM (pOPMYJIBI OpraHU4ECKOIr 0
BELIECTBA

19

AJKaJMeHBbl: CONPSUKEHHbBIE, U30JIMPOBAHHBIE,
KyMynupoBaHHble. OcoO0eHHOCTH
3JIEKTPOHHOT'O CTPOEHUS

20
21

XHUMUYECKUE CBOMCTBA CONMPSKEHHBIX JUECHOB

CriocoObl mosTyyeHHs 1 IpUMEHEHUE
aITKaInCHOB




AJIKWHBI: TOMOJIOTUYECKHUI PSIJI, 001as
dbopmyiia, HOMEHKIIATYpa, HIEKTPOHHOE

22 1 0 0
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
(du3nueckue CBOCTBa

23 XUMHYECKHE CBOMCTBA AJIKMHOB 1 0 0

24 KadecTBeHHBIC peakiiy Ha TPOMHYIO CBS3b 1 0 0

25 CriocoObl TTOTy4eHHST ¥ IPUMEHEHUE AIKHHOB 1 0 0

2% Pemenue 3amau: pacuéTel M0 ypaBHEHHUIO 1 0 0
XMMHYECKON peaKiuu
Cucremarmnsanus 1 0000IIeHNE 3HAHUH 110

27 1 0 0
TEME
ApeHbl: TOMOJIOTHYECKUH psJl, 00111as

28 dbopMyIa, HOMEHKIIATypa. DNEKTPOHHOE U 1 0 0
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT
OeH3o51a ¥ ToJIyoJa, UX (GU3NYECKUE CBOWCTBA

29 XHWMHYECKUE CBOMCTBA aPCHOB: PEAKIIUU 1 0 0
3aMEIECHNS
XHWMHYECKUE CBOMCTBA aPEHOB: PEAKIUN

30 MIPUCOETUHEHUS], OKHCIIEHHE TOMOJIOTOB 1 0 0
OeH3oia

31 OCOOEHHOCTH XUMUYECKHUX CBOMCTB CTHPOJIA 1 0 0
Pemenne pacuéTHbIX 33724 Ha ONIpeIeTICHIE

32 MOJIEKYJISIPHOH (hOPMYITBI OPraHNIECKOTO 1 0 0
BEIIECTBA

33 CriocoObI oNTy4eHHst ¥ IPUMEHEHUE apEHOB 1 0 0

34 I'eHeTHYeCKas CBA3b MEKIY PA3TMIHBIMH 1 0 0
KJIACCaMH YTJIEBOJIOPOOB
Pacuéthl Mo ypaBHEHUSAM XHMHUYECKUX

35 peakiuii. Cuctemaruzanus u 06001IeHUE 1 0 0
3HAHUH I10 TeEME

36 [Ipupoansiii raz. [lomyTHbie HeQTAHBIE ra3bl 1 0 0




37

38

KaMeHHbIi1 yrosib 1 IpoayKThl €10
nepepadboTKu

Hedts u ciocoOb1 €€ nepepaboTKy.
[IpuMeHeHne MpoayKTOB MepepaboTKu HEPTH

39

40

41

42

43

I'enernueckas cBA3b MCXKIY pa3IndYHbIMU
Kj1acCaMu yrijiieBoaopoa0B

["anoreHonpon3BoAHbBIE YIIIEBOAOPOIOB:
ANEKTPOHHOE CTPOCHHE; PEaKIIUU 3aMEIICHUS
rajoreHa

JleficTBrE IEI0YEN Ha TaJIOT€HIIPOU3BOIHBIE.
B3aumoneiicTBre AUranoreHajlkaHoB ¢
MarHueM U IIUHKOM

Cuctemaru3zanus 1 00001IeHUe 3HaHUH 110
pazneny "YrieBoaopoasr"

KonTponbhas padota no teme
"YraeBogopoib"

44

45

[IpenenbHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTMYECKUH s, o0miast popmyna,
CTpOEHHE MOJIEKYJI, U30MEPHs, HOMEHKIIATypa,
Kiaccuukanys, pu3nueckKre cBOMCTBa

XHUMUYECKUE CBOMCTBA MPEAETBHBIX
OJIHOATOMHBIX CIIUPTOB

46

47

CrniocoObl osTyyeHHs 1 IpUMEHEHNE
OJTHOATOMHBIX CITUPTOB

[IpocTeie 3¢upbl: HOMEHKIATYpa U U30MEPHs,
0COOEHHOCTH (PU3UYECKUX U XUMUYECKHUX
CBOWCTB

48

MHOroaToMHbIE CIIUPTHI: ITUIICHIIUKOJIb U
I‘J'II/IHepI/IH, ux (1)I/I3I/I'—IeCKI/Ie U XUMHNUYECCKUC
CBOMCTBA

49

CriocoObl mosTyyeHHs 1 IpUMEHEHUE
MHOTOA2TOMHBIX CIIUPTOB




50
o1

deHOJT: CTPOSHHE MOJIEKYJIbI, (PHU3HUYECKUE
cBoiicTBa. TOKCHYHOCTH PeHOIA

XuMu4eckue cBoiicTBa (heHoa

52

53

54

CriocoObl MostydeHus U npuMeHeHue ¢peHomna

[Tpaktuyeckas padora Ne 2. Pemenue
AKCIEPUMEHTAIBHBIX 3a71a4 110 TeMe "CnupThl
u ¢eHobr"

Cucremaruzanys 1 00001IeHUE 3HAHUI 10
TEME

55

56

57

AJBIIETUIBI M KETOHBI: 3JICKTPOHHOE CTPOCHHE
KapOOHUIILHOW TPYIIITEI; TOMOJIOTHICCKUE
psabl, obmias Gpopmyna, U3oMepHs U
HOMEHKJIaTypa

AJbIIETU/IBI M KETOHBI: (PU3UUECKUE CBOMCTBA;
peaKIuy MPUCOCTUHEHUS

PeaKHI/II/I OKHCJICHHA U KaUCCTBCHHBIC PCAKIIUN
AJIBJCTU 0B U KCTOHOB

58
59

CnocoObl MOJIYYCHHS aJIbACTUIOB U KETOHOB

OAHOOCHOBHBIE NpeieNbHbIE KAPOOHOBBIE
KHUCJIOThI, OCOOCHHOCTH CTPOEHUS MX MOJIEKYI

60

61

W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCIIOT, UX (hu3nuecKkue cBoiicTBa
XHWMHMYECKUE CBOMCTBA IIPEAEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT

62

Oco0eHHOCTH CBOMCTB MypaBbHUHON KHUCIOTHI.
MHoroo0pa3ue KapOOHOBBIX KHUCIIOT

63

64

Oco0eHHOCTH CBOMCTB: HEMIPEACTBHBIX U
apoOMaTUYECKHX KapOOHOBBIX, TUKAPOOHOBHIX,
TUIPOKCUKAapOOHOBBIX KUCIOT. [IpencraBurenu
BBICIITNX KapOOHOBBIX KHCIIOT

ITonstue o IMPONU3BOJHBIX Kap6OHOBI)IX KHCJIOT




65

66

CriocoObl 1oJTy4eHHsl U IPUMEHEHUE
KapOOHOBBIX KHUCJIOT

CroxHble 3(Upbl: TOMOJIOTUYECKUHN PsI,
ob1mas popmyna, U30MepHsl U HOMEHKJIAaTypa

67

68

Ou3nyeckue U XUMUIECKHE CBONCTBA 3PpUpoB

Pemenue pacu€THpIxX 3a/1a4: 110 ypaBHEHHIO
XUMHUYECKOHN PEAKIMH, Ha ONPEICIICHHUE
MOJICKYJISIPHOH (pOPMYITBI OPraHUIECKOTO
BEILIECTBA

69

[Ipaktuueckas pabora Ne 3. Pemenue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
"Kap6onoBsie kucnotbl. CinoxHbIe 23QUpbI"

70

XKupsl: ctpoeHue, GU3HUECKUe U XUMUICCKUE
CBOMCTBA (THIPOJIN3)

71

Oco0eHHOCTH CBOMCTB KUPOB, COJAEPKAIINX
OCTaTKHU HEMPEACIbHBIX JKUPHBIX KUCIIOT.
Kupsl B mpupoje

72

Mpi1a Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT,
ux Morluee nercreue. [lousarue o
CUHTeTHYeCKUX Morolmx cpenactBax (CMC)

73

74

['enernueckas cBsA3b yrieBOJIOPOIOB U
KHMCJIOPOJICOAEPKATUX OPTAaHUYECKUX BEILIECTB
Pacuérel o ypaBHEHUSIM XUMHUYECKUX
peakuu

75

76

CucremaTu3aius 1 0000IIeHNe 3HAHUH IO
Teme

OO1as xapakTepucTUKa YTIEBOIOB U
KJIacCU(PUKAIHS YTIIEeBOIOB (MOHO-, IU- U
MOJIMCAXaPHUIBI)

77
78

Mounocaxapupl: (pu3MYecKrue CBOMCTBA U
HAXO0XJECHUE B IPUPOJIC

[IpumeHneHue rioKo3bl, €€ 3HaUeHUE B




KHU3HCACATCIIBHOCTH OpraHu3mMa

79

Jlucaxapuzbl: caxapo3a, MaJIbT03a U JIAKTO3a.
HaxoxzeHue B mpupoie v IpUMEHEHNe
JUCcaxapuioB

80

[Tonucaxapuael: CTpOEHUE MAaKPOMOJIEKYI,
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHHE

81

82

83

84

85

86

[TonsaTne 06 UCKYCCTBEHHBIX BOJIOKHAX

Pemenue pacueTHbIX 3aJa4 Ha OIpEIEICHUE
JIOJIY BBIX0/1a IPOAYKTA PEAKLIUU OT
TEOPETUYECKH BO3MOYKHOTO

Cuctemaru3zanus 1 00001IeHUe 3HaHUH 110
pasneiry

KonTponbhas padota no teme
"Kucnopocoaepxaniue OpraHu4ecKue
coequHeHus"

AMUHBL: KTacCU(pUKAIHS, CTPOCHUE MOJICKYIL,
ob1mas popmyna, U30MepHsl, HOMEHKJIAaTypa 1
¢du3nueckue cBoicTBa

XUMUYeCKUE CBOMCTBA alNu(PaTHUECKUX
aMHUHOB

87

88

AHWINH: CTpOEHHE aHWIINHA, 0COOEHHOCTH
XUMHAYECKHX CBOWCTB aHWUJIMHA

CriocoObl MosTyueHus: ¥ IpUMEHEHUe
ann(paTHUECKUX aMHUHOB

89

90

91

AMUHOKHUCIIOTBI: HOMEHKIJIATypa U U30Mepus,
¢uznveckue cBoicTBa. OTAEIbHbIE
MIPEICTaBUTENN 0-aMHUHOKHCIIOT

XuMHYECKHE CBONCTBA aMUHOKHCIIOT, MX
OMOJIOTHUECKOE 3HAUCHHE aMHUHOKHCIIOT.
CuHTE3 ¥ THUIPOJINU3 TIENTHIOB

benku kak npupoaHbIE TOJIUMEPBI; CTPYKTYPBI




0€eJIKOB

92 XUMHYECKHE CBOMCTBA OEIIKOB

A30Tc0;[ep>1<amne IreTCPOUHKIINICCKHUC
93 COCIUHECHUA. HyKJ'ICI/IHOBBIe KHUCJIOTBI: COCTAaB,
CTPOCHUC U Ouosioruyeckas POJIb

[Tpaktuyeckas padora Ne 4. Pemenue
HKCHEPUMEHTAIbHBIX 33/a4 110 TEME
"A30TCcoIepKalie OpraHn4ecKue
coenuHeHus"

94

[IpakTuueckas pabora Ne 5. Pemenue
95 IKCIIEPUMEHTAIILHBIX 33724 110 TeMe
"Pacnio3zHaBaHre OpraHMYE€CKUX COSTUHECHUN"

KonTponbhas padbota no teme
96 "A30TCoepIKaIIe OpraHuYECKHE
coequHeHHs"

OCHOBHBIC IOHATHS XUMUH
BBICOKOMOJICKYJISAPHBIX COCI[I/IHCHI/Iﬁ 1 MCTObI

o7 UX CUHTE€3a —II0JIMMEepHU3alus u
MTOJINKOHJICHCALIHS

98 [Tnactmaccel. YTunuszanus u nepepadboTka
IUIACTHKA

99 DnacToMepbl: HaTypallbHbIN CHHTETHYECKHE

Kayuyyku. Pe3una

BosiokHa: HaTypaibHbIe, HICKYCCTBEHHBIE,
100  cuaTeTHueckue. [Tomumeps! ciennaIbHOTO
Ha3Ha4YeHUs

IIpakTruyeckas pabora Ne 6. Pemenue
101 AKCIEPUMEHTAIBHBIX 3374 M0 TEME
"Pacno3HaBaHMe IJIACTMAcC U BOJOKOH"

O0600111eH1Ee U cUCTeMaTU3allks H3YYEHHOT O

102  marepuaina no Teme "BbICOKOMONEKYIspHBIS
COEeIMHEHUS "




‘ OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102




11 KJIACC

KoanyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jl:;'n Tema ypoka Beero KOﬁHTpO.]IbeIe HpﬁaKaneCKne gg}?;l;?)izfe STBHBIE
padoThbI padoThbI
pecypcbl
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1 0 0
371eMeHT. M30TOoIbI
2 CrtpoeHue 3IIeKTPOHHBIX 000JI0UEK aTOMOB, 1 0 0
KBaHTOBBIC YHCIIa
3 Knaccudukamnus XuMrHIecKux 3JIeMEHTOB (S-, p- 1 0 0
, d-, f-amemeHTBhI)
4 Pacnipenenenue 35eKTpOHOB IO ATOMHBIM 1 0 0
opOuTaIIM
DNeKTPOHHBIC KOH(UTYpAIIIH aTOMOB
5 AJIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1 0 0
COCTOSIHUH
6 DNeKTpOHHbIE KOHPUTYpAIIUX HOHOB. 1 0 0
DNEeKTpOOTPULIATETbHOCTh
[Tepuonnueckuii 3akoH u [leprnonnueckas
7 cHucTeMa XMMHUYeCKuX amemMeHToB []. U. 1 0 0
MenneneeBa, CBsI3b C COBPEMEHHOW TEOpUEN
CTPOCHHUSI ATOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
8 XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU 1 0 0
MPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIIAM U
nepuoiam
9 CucreMaru3anus 1 0000IIeHNE 3HAHUI 10 1 0 0
TEME
Buapsl xumudeckoit cBs3u. MexaHnu3Mbl
10 o0pa3oBaHMs KOBaJEHTHOM CBsI3U. BomopoaHas 1 0 0

CBA3b. MC)KMOJICKyJIﬂpHBIC B3aUMOICHCTBUS




11

BaneHTHOCTh 1 BaJIeHTHBIE BO3MOXHOCTH
aToMOB. CBS3b 3JIEKTPOHHOHN CTPYKTYpPBI
MOJIEKYJI C UX F€OMETPHUUECKUM CTPOECHUEM

12

13

14

[IpencraBieHust 0 KOMIUIEKCHBIX COSIMHEHUSX:
COCTaB U HOMEHKJIaTypa

BemectBa MoJIeKyIspHOTO M HEMOJIEKYJISIPHOTO
cTpoeHus. THITBI KPUCTAUTHYECKUX PEIICTOK U
CBOMCTBA BEIIIECTB

HOHHTI/IC 0 I[I/ICHepCHBIX CUCTCMax.
[IpencraBneHue 0 KOJUIOUIHBIX pacTBOpax

15

HctuHHbIe pacTBOPHI: HACHIIIICHHBIE U
HEHACHIIICHHBIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

16

CriocoObl BbIpayKE€HUS! KOHLIEHTPALUU
pacTBOpOB

17

Pemrenne 3aa4 ¢ HCHOIB30BaHUEM ITOHATHI
""MaccoBast 107151 pacTBOPEHHOTO BelecTna,
"MoJsipHasi KOHIEHTparus'"

18

19

Knaccudukanus u HoMeHKIaTypa
HGOpFaHI/I‘IGCKI/IX BCIICCTB
CucreMarusanus 1 0000IIEHNE 3HAHUHT 110
TEME

20

KonrtponbHas pabora o temam "CtpoeHue
aroma. [leproanueckuii 3aKOH U
[lepuonuueckas cucreMa XUMHYECKUX
anemenToB J[. . Menpaeneera", "Ctpoenue
BenlecTBa. MHOroo0pasue BeriecTs"

21

Knaccudukamnms XuMuaeckux peakiuii B
HEOPraHUYeCKOW U OPraHUYEeCKON XUMUH.
3aK0H COXpaHEHHUs MaCcChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAILCHUS SHEPTUU IPU
XUMHUYECKHUX PEAKIIUSIX




22

23

Tennobie 23 HEKTH XUMUUECKUX PEAKIIHA.
TepMoXuMHUUYECKHE YpaBHEHUS
Brruncnenus mo ypaBHEHUSIM XHMHYECKUAX
peakuuii 1 TePMOXUMUYECKUM YpaBHEHUSIM

24

CKOpOCTh XMMHUYECKOU peakinu, e&
3aBHCHMOCTH OT Pa3JIMYHBIX (PAKTOPOB.
Karanus u xaTanuszatopbl

25

26

27

28

29

['oMOreHHbIe ¥ reTEepOreHHbIE peaKuu

[IpaxTuueckas padora Ne 1 o reme "Bnusinue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peakuun"

OO6patuMble 1 HEOOpaTUMBIE PEAKLIUU.
XHUMHUYECKOE PAaBHOBECHE

[IpakTnueckas padora Ne 2 o reme "Bnusinue
pa3nuyHbIX (PAKTOPOB HA MOJI0KEHUE
XMMHUYECKOIo paBHOBecus"
OnexTponauTuyeckas auccouuanus. CuibHbIE U
ciadble MeKTpoauThl. CTeneHb TUCCOLMALUT

30

HNonnoe npousseaenue Boasl. Cpenga BOAHBIX
pactBopoB. Bogoponsiii nokaszarens (pH)
pacTBopa

31

32

33

34

I'mppoinns coneit. Peakiuu, nmporekaromue B
pacTBOpAX AIEKTPOJIUTOB

[IpakTuueckas padbora Ne 3 o Teme
"XUMHUECKUE PEAKIIUU B PACTBOPAX
AIEKTPOJIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.
BaxHelmme oOKUCINTETN U BOCCTAHOBUATEITH
Mertoa 51eKTPOHHOTO (3JIEKTOHHO-HOHHOTO)
banaHca

35
36

3J'ICKTpO.TII/13 pPacTBOPOB U paCIZIaBOB BCIICCTB
Pemenue 3amaq Pa3JINYHbIX TUIIOB




37
38

Pemenne 3aJlav pa3JIMYHbIX TUIIOB

Cucremarusanus 1 0000IIeHNEe 3HAHUH 110
Teme "XuMHUuecKue peakiuu"

39

40

KontponbHas padoTa nmo teme "XumMudyeckue
peakuun"

[Tonoxenne HeMerasuios B [lepuoauyeckon
CUCTEME XUMUYECKUX 31eMeHToB /1. 1.
MenpeneeBa 1 0COOCHHOCTH CTPOSHUS UX
aToMoB. Du3nyueckue CBONCTBA HEMETAIIOB

41

42

43

44

AnoTponus HeMETaJUIOB (Ha pUMepe
KHCIIOpOoJ1a, cephl, hocdopa u yriieposa)
Bomopona: nonydyenue, pusndeckue u
XMMHYECKHE CBOMCTBA. [ puibl

l"aymoreHsl: HAXOXKICHHUE B IPUPOJIC, CIIOCOOBI
MoJiydeHusi, GU3NYECKUE U XUMUYECKHE
CBOICTBA

l"anorenoBonoponasl. Baxxnenmue
KHCJIOPOJICOAEPIKAIINE COCTUHEHHSI TaJIOT€HOB

45

JlabopatopHble 1 IPOMBIIIIIEHHBIE CIIOCOOBI
MOJyYEHUS TajoreHoB. [[pumMeHenne raioreHoB
U UX COeOUHEHUN

46

ITpakTryeckas padora Ne 4. Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"T"a;morensr"

47

Kucnopoa: nabopaTopHble U IPOMBINUIEHHBIE
CHOCOOBI OTyUYeHUs], PU3NYECKUE U
xuMuyeckue cporictea. O30H. [Ipumenenue
KHMCJIOPOJIa M 030HA

48
49

OKCI/II[LI 1 ICPOKCUIBL

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

50

Cepa: HaxOKJJeHHE B IPUPOJIE, CITOCOOBI
MOJIy4eHus, PU3NYECKUE U XUMUYECKHE




CBOICTBa

51
52

CepoBonopon, Cyabhuabl
Kucnoponcoaep:xaiue COeJUHEHUSI CEPBI.
OcoOEHHOCTH CBOWCTB CEPHOMN KUCIOTHI

53

[TpakTrueckas padota Ne 5. Permenue

AKCIIEPUMEHTAJIBHBIX 3a1a4 1o Teme "Cepa u eé

coenuHeHus"

54

A30T: HAXO0XKJICHHE B IIPUPOJIE, CITOCOOBI
MOJTy4eHUsI, PU3HUCCKUE U XUMUICCKHEC
CBOMCTBA. AMMUAK, HUTPHUIbI

55

Kucnoponcoaepkamiue coeluHeHHS a30Ta.
Oco0EHHOCTH CBOMCTB a30THOM KHUCJIOTHI

56

57

58

[IpumeHeHue a30Ta ¥ €ro COeAUHEHU.
A30THBIE y10OpEHUS

docdop: HaXOKAECHUE B IPUPOJIE, CIOCOOBI
NOJTy4eHHs, PU3MYECKHE U XUMUUECKHE
cBoricTBa. Pochuasl u hochun

Oxkcunsl hocdopa, pochopconepxarime
kucaoThl. Comu pochopHOit KUCTOTHI

59

60

61

ITpumenenue pochopa 1 ero coeAUHEHUH.
®dochopHble yIoOpeHust

[IpakTnueckas padora Ne 6. Pemenue
JKCIIEPUMEHTAJIBHBIX 3a1a4 10 TeMe "A30T U
dbochop u ux coenuHeHUs "

VYriepos: Hax0KJIEHUE B IPUPOJIE,
AIJIOTPOIIHbIE MOAUPUKALNY; PU3HUECKUE U
XMUMHYECKHE CBOWCTBA, TPUMEHEHHE

62
63

Oxcun yriepoaa(ll), okcun yriepona(1V),
YIoJIbHasl KUCJI0TA U €€ COJIU

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

64

Kpemuuii: HaxoxJ1eHUE B MPUPOJIE, CIIOCOOBI
MoTy4deHus1, GU3NIECKHUE U XUMUIECKHE




CBOICTBa

Oxkcun kpemuaus(1V), kpeMHHEBas KUCIIOTA,

65 0 0
CHJIMKATbI

66 IIpuMeHeHrne KpEMHUS U €70 COCIUHEHUM. 0 0
Creki10, €ro nojryueHue, BUbI CTEKJIA

67 Pemenne 3axa4 pasiau4HbIX TUIIOB 0 0
Cucremaru3zanus 1 00001IeHNe 3HAHUH 110

68 " " 0 0
teMe "Hemerauisl

69 KonTponbras padbora o teme "Hemeramibr" 1 0

70 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOThI, 0 0
KOppEeKLHUsI OIIHUO0K
[Tonoxenne meramios B [lepuoauyeckon

71 CUCTEME XMMHUYECKHX DJIEMEHTOB. 0 0
OCOoOEHHOCTH CTPOCHUS SIEKTPOHHBIX
000J104eK aTOMOB METAJLJIOB

79 OO0uue puznyeckre CBOWCTBA METAIIJIOB. 0 0
[IpumMeHeHne MeTauioB B OBITY U TEXHHKE

73 Crnnasel MetasioB. Koppo3us Metaios 0 0

74 Pemenue 3an1a4 pa3nuyHbIX TUIIOB 0 0
DNEKTPOXUMHUYECKUN Psiji HANpsKEHUN

75 MeTanoB. O61IMe crocoObl MOMyUeHUs 0 0
METaJJIOB
OOm1ast xapakTepucTiKa MeTaiioB |A-rpymnisl
[leproanueckoit cCUCTEMbI XUMHUYECKUX

76 97€MEHTOB. Harpuii 1 Kaluii: noiaydeHue, 0 0
¢bu3nyeckre U1 XUMHUYECKHE CBONCTBA,
IIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COEIMHEHU I
O6mas xapakrepuctuka MetamioB || A-rpymrmbl

27 Ileproanueckoi CUCTEMbBI XUMUYECKUX 0 0

3JIEMEHTOB. MarHnii ¥ KaJIbLMii: MOJy4YEHHUE,
¢du3nyeckre 1 XUMHYECKHE CBOMCTBRA,




78

MPUMEHEHHUE MPOCTHIX BEUIECTB U UX
COE€IUHEHUN

KécTtkocTh BOIBI M CITOCOOBI €€ yCTpaHEHHS

79

80

81

ATIOMUHUI: TIONTy4YeHHe, PU3nYecKue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
AmdoTepHbIe CBOWCTBA OKCHIA U THIPOKCHIA
QTIOMHUHHUS, THAPOKCOKOMILJIEKCHI aTFOMUHUS,
UX IPUMEHEHUE

Pemenue 3amau Pa3JIMYIHBbIX TUIIOB

82

[IpakTuueckas pabora Ne 7. Pemenue
AKCIIEPUMEHTAIIBHBIX 3a7a4 1o Teme "MeTtasibl
[JIAaBHBIX noArpymnm"

83

84

OO01mmas xapakTeprcTHKa METANIOB TTOOOYHBIX
noarpynn (b-rpynn) [lepuonudeckoii cuctemsl
XUMHYECKHUX DJIEMEHTOB

DU3NYECKUE U XUMUYECKUE CBOMCTBA XpOMa U
€ro COCIMHEHUMN, UX TPUMEHEHUE

85

Baxwnerime coenHeHUs Maprasiia.
[TepmanranaT kayusi, €ro OKUCIUTEIbHBIE
CBOMCTBA

86

du3nyecKknue 1 XMMUYECKHE CBOICTBA JKele3a U
ero coeauHenuil. [lonydyenne u npumeHeHne
CIUIaBOB JKeJle3a

87

88

PusnuecKkre 1 XUMHYECKUE CBOMCTBA MEIU U
€€ COeIMHEHN, UX IPUMEHEHUE

dusnuecKue 1 XUMUYECKUE CBOMCTBA [IUHKA U
€ro COG)IHHGHI/Iﬁ, X IPpUMCHCHHUC.
I'MApOKCOKOMILIEKCHI LIUHKA

89

ITpakTuyeckas pabora Ne 8. Pemenue
AKCTIIEPUMEHTAIIBHBIX 337124 10 TeMe "MeTtais
no0OYHBIX noarpymnmn"

90

Pemenue 3amaq Pa3JINIHbIX TUIIOB




O606H.[€HI/I€ " CUCTEMATHU3alrsd U3YUYCHHOI'O

91 " " 1
Marepuaia 1no reme "MeTaibl

92 KonTponbHas pabora o Teme "MeTtamibr" 1

93 AHanu3 pe3ynbTaToB KOHTPOJIbHOM paboThI, 1
KOPPEKIHSI OIIHOOK
Ponb xumMun B obecrieueHIH yCTOWYHUBOTO

94 pa3BuTHs yernoBeuecTBa. [loHsATHE O HAYYHBIX 1
METO/AX MCCIEeIOBAHNUS BEILIECTB
HayuHble MpUHITUIIBI OpTaHU3AIAH

95 XUMHUYECKOTO MTPOU3BOACTBA. [[pOMEBIIIIICHHBIS 1
CTIIOCOOBI TOJTYYEHHUS BAXKHEHIIINX BEIIECTB

96 XUMUYECKOe 3arpsi3HEHUE OKPY>KaIoIIei cpebl 1
U €T0 MOCTIeICTBUS

97 XuMHsl 1 37J0pOBbE YenoBeka. JlekapcTBeHHbIE 1
CpeacTBa

98 Xumus num. Pons xumun B obecriedeHun 1
MUIIEBON O€30MMacCHOCTH

99 Kocmernueckue u mapgromepHbIe CpeICTBa. 1
beIiTOBas xumus
XuMHs B CTPOUTENLCTBE. BaykHelmue

100 CTPOUTENBHBIE U KOHCTPYKITHOHHBIE 1
MaTepuaibl

101 XuMHs B celIbCKOM Xo3siiicTBe. Opranndeckue 1
Y MUHEPaJIbHBIE YIOOpeHHS

102 Cuctemaru3zanus 1 0000IIeHUe 3HAHUH 110 1
Teme

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102







Mpunoxenne 1

Hcnonv3oBanue ooopynoanus «Touka pocta» B padoueii nporpamme no xumun 10 kiaace

XuMu4ecKHii IKCEPUMEHT

HUcnoab3oBanue 000py10BaHUA
«Touka pocray

CaoiicTBa H30MEPOB

JaTuuk TemriepaTypsl JIATUHOBBIN, TEPMOMETP,
JIEKTpUYECcKasl IIIMTKA

PangukansHoe OpoMHpOBaHUE aJKaHOB

JlaTunK ONTUYECKON MIOTHOCTHU

N3yuyenue TemnepaTypbl KUIIEHUS] OJTHOATOMHBIX
CIINPTOB

JaTuuk TemriepaTypsl IJIATUHOBBIN, TEPMOMETP,
3JIEKTpUYECKas IUIUTKA

OkKucliieHre CiupToB

JlaTuuK ONTUYECKOM TIOTHOCTH

N3ydeHne critbl 00HOOCHOBHBIX KapOOHOBBIX Hatunk pH
KHCJIOT

OnpeneneHre KOHCTaHT AUCCOLMALINN Hatuuk pH
OpPraHMYECKUX KUCIIOT

BnusHue sx€cTKOM BOJBI HA MBLIO Jaruux pH
Ormpezenenue cpeabl pacTBOPOB aMUHOKUCIIOT Hatuuk pH
I'uaponus 3TrnaneraTa B MPUCYTCTBUU pacTBOpa Hatuuk pH

IEI0YH

IMpunoxenue 2

Hcnoan3oBanue o6opynoBanus «Touka pocra» B padoyeii nporpamme no xumum 11 kiace

XuMHYeCKHUl IKCTIEPUMEHT

Hcnonb3oBanue 000pynoBanus
«Touka pocra»

Onpenenenne TeIIoThl peaklny HeUTpaJIn3aiuu

JlaTuuk Temneparypsl

3akon ['ecca

JlaTuuk Temneparypsl

OnpeneneHue TEIUIOTH paCTBOPEHUS cylbhaTa
Oapust

JlaTuuk Temneparypsl

Bnusnue KOHICHTPpAIWU pCarupyromux BCUICCTB HA
CMCIICHHUC XMMHUYICCKOTI'O paBHOBCCHU:I

JlaT4uK ONTHYECKON MIIOTHOCTH

Bausiaue O,IIHOI/IMéHHI)IX HOHOB Ha CMCIIICHUC
XUMHUYCCKOI'0 paBHOBECHUSL

Hatunk pH

DKcIepUMEeHTaIbHOE ONpeIeIeHue CKOPOCTH
XUMHYECKON peakluu

JlaTduK ONTUYECKOM TIOTHOCTH

Onpe/:[eneHI/Ie BHJ1a KHHCTUYCCKOI'0 YPaBHCHUA

JlaT4uK ONTHYECKON MIOTHOCTH

Omnpenenenne TEIUIOBBIX 3((HEKTOB paCTBOPEHHUS
BEILIECTB B BOJIE

JlaTunk TemmepaTypsl

Temnnora ruaparanuu

JaTyuk TemmepaTypsl

Omnpenenenne pH pacTBOpoB coseit

Hatuuk pH

Bnusinue TemnepaTypbl Ha CTeNEHb THAPOIM3A
coJieH

Hatuuk pH










