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1. MOSICHUTEJIbHAS 3AIIMCKA

Pabouast mporpamMma ydeOHOTo mpeamera XUMHUS HAa YPOBHE YriayOJEHHOTO W3YyYCHUS
3aHMMAaET BAKHOE MECTO B CHCTEME €CTECTBEHHO- Hay4HOro oOpa3zoBanus. M3ydyeHue npeamera,
peanuzyeMoe B YCIOBHUSX AU(GEpEHIIMPOBAHHOTO, MPOQPMIBHOTO OOy4YeHUs, MPU3BAHO
obecrieunTh 00IE00pa30BaTENFHYI0 U OOLIEKYJIbTYPHYIO MOJATOTOBKY BBIITYCKHHUKOB IIKOJIBI,
HEOOXOAUMYIO I afalTallid MX K OBICTPO MEHSIONIUMCS YCJIOBUSM JXHU3HH B COIMyME, a
TaKKe JUIS MPOAOKEHHUS OOyYEeHHs B OpraHu3amusax MpoPecCHOHAIBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHS SIBISETCS OJHOW W3 MPUOPUTETHBIX AWCIMILIMH. B mporpamMme mo XWMHU
Ha3HA4YCHHE TpeaMeTa «XUMHUsS» IMONIy4daeT IMOAPOOHYH HWHTEPHPETAIMI0 B COOTBETCTBUHU C
ocHopormnoarapomumu - nojokeausiMu - @I'OC COO o  B3auMOOOYCIIOBJIEHHOCTH — IICJICH,
COJIEpKaHusl, PE3yJIbTaTOB OOy4YeHHs] W TPEOOBaHWN K YPOBHIO TMOJATOTOBKH BBITYCKHUKOB.
CBUACTEIIBCTBOM TOMY SIBJISIFOTCSI CJISAYIOIIME BBITOJHIEMbBIC POTPAMMOM 10 XUMUHU (DYHKITUH:

0 wuHpOpMaLMOHHO-METOAMYECKAs, pealu3aluus KOTOpoM  oOecreyuBaeT  IOJIyuyeHHUe
MPEJCTAaBICHUS O IEINSAX, COAEep)KaHWHU, oOmIel crpateruu 00ydeHUsI, BOCIIUTAHUS U Pa3BUTHA
00y4aroImuxcs CpeACTBAMHU IPEAMETa, U3Yy4aeMOro B paMKax KOHKPETHOTO MPOQHIIS;

0 oprann3alMOHHO-IUIAHUPYIOILAS, KOoTOpas IIpelyCcMaTpuBaeT OlIpezcIICHUE:
MPUHIUIIOBCTPYKTYPHPOBAHUSL ¥ IOCIENIOBATEIbHOCTH HM3YYEHHUS Y4eOHOro Mmarepuaia,
KOJMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTEepPUCTHUK; IOAXOJ0B K (OPMUPOBAHUIO
COJIep>KATEIbHOM OCHOBBI KOHTPOJIS M OLIEHKH 00pa30BaTeIbHbIX JOCTHKEHUN 00yJaromuxcs B
paMKax UTOTOBOM aTTecTanuu B popme TudepeHIIMpOBaHHOTO 3a4eTa 0 XUMHUH.

[Iporpamma asst yriryOnEHHOTO U3y4YE€HUS XUMHHU:

0 ycranaBiMBaeT WHBAapUAHTHOE IMPEAMETHOE COJEpKaHUE, 00sS3aTelnbHOE ISl H3y4eHUs
BpaMKax OTICNBHBIX MPOPUICH, TPeIyCMATPUBACT paclpeiciieHUEe U CTPYKTYPUPOBAHKE €T0 110
KJIaccaM, OCHOBHBIM COJIEp>KaTeJIbHBIM JIMHUSAM/pa3zeniaM Kypca;

0 onmaér npumepHoe pacrpelelieHHe  y4eOHOro  BpPEMEHH, PpEKOMEHIYeMOoro  Juis
U3Y4YEHUSIOTACIBbHBIX TEM;

0 npemmaraer MNpUMEPHYIO IOCJIEIOBAaTEbHOCTh M3Y4YeHHs Yy4yeOHOro wmarepuaiga ¢
Y4ETOMIIOTHKH ITOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBA3EH;

O omaér METOAWYECKYI0 HWHTEpPHpeTaluio Iejdedl W 3a7ad  M3ydeHusl TMpeaMera Ha
yIrayOnEHHOMYpPOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME CPEIHEro OOIIero
o0pa3oBaHMs, COJAEPKATEIHPHOM XapaKTEPUCTUKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
OCHOBHOI 00pa3oBaTeNbHOM MporpaMMmbl cpeAaHero oOmiero oOpa3oBaHus (JIMYHOCTHBIX,
MeTanpeIMETHBIX, TPEIMETHBIX), @ TAK)Ke C yUETOM OCHOBHBIX BUJIOB yU4eOHO-TTO3HABATEIHHBIX
JENCTBUM 00yUaroIerocs Mo OCBOCHUIO coJiepkaHus rpeameTa. [1o Bcem Ha3BaHHBIM MO3UIUSM
B MporpamMMme MO XHMHUHU MPEAyCMOTpPEHa MPEeMCTBEHHOCTh C OOyUYEeHHEM XHUMHUHU Ha ypOBHE
OCHOBHOTO o00ImIero oOpa3oBaHHs. 3a TpelelaMH YCTAaHOBIEHHOW MPOTpaMMON MO XUMHUHU
o0s13aTenbHON (MHBApUAHTHOM) COCTaBISIOUICH coaep:kaHUs ydeOHOro mpenMera «XHUMUS»
ocTaéTcsi BO3MOXXKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBJSIONICH, KOTOpas JIOJDKHA
OTIPENIEATHECA B COOTBETCTBHMM C HallpaBlIE€HHWEM KOHKpeTHOro mpodmis oOyuenus. B
COOTBETCTBUHU ¢ KoHIENTyanbHbIMH TOJIOkeHUsIMH DPI'OC COO o0 HazHAueHWU NPEIMETOB
0a30BoOro M yriyOJ€HHOrO ypoBHeW B cucteme nuddepeHIpoBaHHOT0 00y4YeHHs] Ha ypOBHE
cpenHero ooOmero oOpa3oBaHHS XUMHS Ha ypOBHE YIIIyOJIEHHOTO M3y4YeHHUs HaImpaBjieH Ha
peanu3anuio MPEEMCTBEHHOCTH C  TOCIEAYIONIMM  OTaloM  TOJYYEHUS XHMHUYECKOTO
oOpa3oBaHHMsl B paMKaxX W3YYEHHUS CIEIUAIBHBIX €CTeCTBEHHO-HAYYHBIX U XUMHYECKHX
JTUCITUTIIINH B By3aX U OPraHU3aIMSIX CPETHETO MPo(dhecCHoHaTpHOTO 00pa3oBaHus.

CocraBngomuMu  npeaMera «XUMHS» HA YPOBHE YIUIYONEHHOTO W3yYEHHUS SBISIOTCA
yriryOs€HHbIe Kypehl — «Opraamdeckas xumus» U «OOmas 1 HeopraHudeckas Xumus». [lpu
OTIpeIeNIEHUU TIOJXO0J0B K OTOOPY M CTPYKTYPHOH OpTraHM3aIMH COJAEPIKAHUS dTUX KypCOB B
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porpamMMe Mo XUMHH 3a ocHOBY HpuHATH nojoxenus ®I'OC COO o paznuuuax 6a30Boro u
yIrayOsn€éHHOro ypoBHeW u3ydeHus mnpenmera. OCHOBY cojepxaHMs KypcoB «OpraHuyeckas
XuMus» U «OO0Ias 1 HeOpraHW4YecKass XUMHUsD) COCTABIIET COBOKYITHOCTh NMPEIMETHBIX 3HAHHUN
U yYMEHHUH, OTHOCALIMXCS K 0a30BOMYy YPOBHIO HM3y4YeHMs IMpeaMeTa. JTa CHUCTeMa 3HaHWUU
NIOJIyyaeT OIpe/ieIEHHOE TEOPETUYECKOe JOMOJIHEHUE, I03BOJIAIONIEE OCO3HAHHO OCBOMTH
CYILIECTBEHHO OoyblIHiA 00BbEM (haKTOJOTHUECKOro MarepHuaia. Tak, Ha yriayOn€HHOM ypOBHE
M3y4eHHus mpeamera obecreueHa BOSMOXKHOCTh 3HAUUTENILHOTO YBEIMYCHHUS 00bEMa 3HAHUH O
XMMHUYECKHX 3J€MEHTaX M CBOMCTBaX MX COEAMHEHHUH Ha OCHOBE paCIIUpPEHUs U YIiyOJeHus
IIPEJICTABICHUM O CTPOEHUM BELIECTBA, XUMUYECKOM CBA3M M 3aKOHOMEPHOCTSX IPOTEKaHUS
peakiMii, paccMaTpUBAEMbIX C TOYKH 3PEHHUS XUMHUECKOW KHUHETUKM U TEPMOJAMHAMMKH.
N3yuenne nepuoanyeckoro 3akoHa u Ilepuoanyeckoil cHcTEMbl XHMHYECKUX 3JIEMEHTOB
0a3upyercss Ha COBPEMEHHBIX KBAaHTOBOMEXAHMYECKHX IMPEJCTABICHUAX O CTPOCHHH aTOMA.
XuMHUecKasi CBsA3b OOBSCHAETCS C TOYKM 3pPEHMs] SHEPreTHUeCKUX H3MEHEHuH mnpu eé
00pa30BaHUM M PA3PYLICHUHU, a TAKXKE C TOUKU 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yueHue
TUTIOB PEAKIUil JOomOoiHAeTCS (HOPMUPOBAHMEM MPEICTABICHUA 00 3IEKTPOXUMHUYECKUX
Ipoleccax U AJIEKTPOJIM3€E PACIIIaBOB U PacTBOPOB BElIECTB. B Kypce opraHnueckoi XumMuu npu
PaccMOTPEHUH PEAKIIMOHHOM CIIOCOOHOCTH COEMHEHUH yaenseTcs 0coboe BHUMaHUE BOIIPOCaM
00 »MeKTpOoHHBIX 3¢ ¢eKTax, O B3aMMHOM BIIMSHHUM aTOMOB B MOJIEKyJaX W MeXaHH3Max
peakuuii. Oco0oe 3HaueHHE HMMEET TO, YTO Ha COAEp)KaHUE KYypCOB XHMHUH YIIIyOJIEHHOTO
YPOBHSI U3Y4EHHUS ISl KJIACCOB OIpeaesIEHHOro Ipoduiis (IJIaBHBIM 00pa3oM Ha UX CTPYKTYpy U
XapakTep JIONOJHEHHUH K 00Iel cucTeMe MpeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIE
npeamertsl. Tak, Hampumep, B COJEpKAHUM HOpeaMera A KIacCOB XMMHUKO-(U3UYECKOTo
npodwmis 0oJbIIOe 3HAYCHHE OYIyT MMETh 3JIEMEHTHl y4eOHOro Marepuana mo oOmeld XuMum.
[Ipy w3ydeHun npeaMera B JaHHOM CiIydae akKIEHT OyJeT ClelnaH Ha OOIIHOCTh METOIOB
[IO3HAHUs, OOIIHOCTh 3aKOHOB U TEOPUM B XUMHUM U B (PU3UKE: aTOMHO-MOJICKYJISIPHAs TEOPHS
(MonexynsipHas Teopuss B (pU3MKE), 3aKOHBl COXPAaHEHHUS MAacChl U DHEPrUM, 3aKOHbI
TEPMOJUHAMUKH, 3JIEKTPOJIN3a, IPECTABICHUS O CTPOSHUH BELIECTB U Apyroe. B To ke Bpems B
COJIepKaHUU TpeAMeTa JJIs KJIacCOB XUMHUKO-OMOJIOrHUecKoro npopuis OOJbIINN yaeNbHBINA
Bec OyJeT MMeTh OopraHuyeckas XuMmus. B 3ToM ciayuyae mpenoctaBisieTcsi BOZMOXKHOCTb JJISt
0osee 00CTOSITEILHOTO PACCMOTPEHMSI XMMHYECKON OpraHM3alluy KJIETKU Kak OMOJIOrMuecKoi
CHUCTEMBI, B COCTaB KOTOpPOW BXOZST, K INPUMEPY, TaKUE€ CTPYKTYpPHbIE KOMIIOHEHTHI, Kak
JUOUBI, OCNKH, YIJIEBOJAbI, HYKJIEHMHOBbIE KUCIOTHI U Apyrue. IIpu 3ToM 3HaHUSA O cocTaBe U
CBOMCTBAX MPEJCTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB CIYXKaT OCHOBOW MJIs
U3YYEHUS CYIIHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUs, TTUILIEBAPEHHUSL.
B muiane ¢opmMupoBaHHMs OCHOB HAyYHOI'O MHUPOBO33PEHMSI, OCBOCHUS OOIIEHAYYHBIX METOJIOB
MIO3HAHUSI U OIBITa INPAKTHUYECKOTO IPUMEHEHMsS HAy4YHBIX 3HAHMHM M3y4YEHHUE IpeaMeTa
«Xumus» Ha yrayOia€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Y4YEOHBIMHU
IpeaMeTaMu, BXOJSIIMMU B COCTaB MpeIMETHBIX o0nacTeil « EcTecTBeHHO-HayuHbIE IPEAMETHI»,
«Matematuka 1 nHpopmaTuka» U «Pycckuil s3blk U nuTepatypa». [Ipu n3ydyeHun ydeGHOTrO
npenMera «XUMHsS» Ha YIUIyOJEHHOM YpOBHE TakKe, KaKk Ha YpOBHE OCHOBHOTO U CPEIHEro
obmiero ob6pazoBanus (Ha 0a30BOM YPOBHE), 3ajaueil MepBOCTENEHHOW 3HAYMMOCTU SIBISETCS
¢bopMHpOBaHME OCHOB HAayKd XUMHUHM Kak o0OJJaCTH COBPEMEHHOIO0 €CTEeCTBO3HAHUS,
MPAKTUYECKON JESITebHOCTH 4YeJlOBeKa W OJIHOTO M3 KOMIIOHEHTOB MHMPOBOM KYJIBTYPBHI.
Pemenue 31oif 3a1aun Ha yriyOlIEHHOM ypOBHE M3YUYEHUs MpeAMETa MPEeAroaraeT pealn3ainio
TaKHX IIeJIeH, KakK:

0 ¢opmupoBanue mnpeACTaBIEHUN: O MaTepHATbHOM €IWHCTBE MHpA, 3aKOHOMEPHOCTSX
WII03HABAEMOCTH SIBIICHUW IIPUPOJBI, O MECT€ XMMHH B CHCTEME €CTECTBEHHBIX HAayK U €€
BeAylleld poiu B OOECIEYEHWH YCTOMYMBOIO Pa3BUTHs YEJIOBEUYECTBA: B PELICHUM MPoOIeM
9KOJIOTMYECKOM, SHEPreTHUYeCKON M MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEIULIUHBI, CO3aHUN
HOBBIX MAaTepHAJIOB, HOBBIX HCTOYHMKOB JHEpPIWH, B OOECIEYEHUH PALMOHAIBHOTO
MIPUPOIONOIIB30BaHus, B GOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKA, a TAKIKE
9KOJIOTMYECKH 000OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM Cpelie;
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0 ocBoeHHE CHCTEMBI 3HAHUM, JIEKAIIUX B OCHOBE XUMHYECKOH COCTABIIIONIEH €CTECTBEHHO-
HAY4YHOH KapTUHBI MUpa: (yHIAMEHTAIbHBIX TOHSATHH, 3aKOHOB U TEOPUN XUMUHU, COBPEMEHHBIX
MPEACTABICHUI O CTPOCHHH BEIIECTBA HA PA3HBIX YPOBHSAX — aTOMHOM, HOHHO-MOJICKYJIIPHOM,
Hal[MOHeKy.H}IpHOM, 0 TCpMOI{I/IHaMI/I‘-IeCKI/IX U KHHCTHUYCCKUX SaKOHOMepHOCTSIX HpOTeKaHI/ISI
XUMHYECKUX PEAKIUi, 0 XUMHUYECKOM pPAaBHOBECHH, PACTBOPAX M JUCHEPCHBIX CHCTEMax, 00
00IIMX HAYYHBIX MPUHIIAIIAX XUMHYECKOTO TIPOU3BOJICTBA;

O ¢opmupoBanue y 0OydyalOImMXCS  OCO3HAHHOTO  IOHUMAaHHUA  BOCTPEOOBAHHOCTHU
CHCTEeMHBIXXUMHYECKUX 3HAHUH JUI1 OOBSICHEHHS KIIOYEBBIX HJICH M MPoOJIeM COBPEMEHHOM
XMMHUH, U1 OOBSCHEHUS M TPOTHO3MPOBAHMS SIBJICHUH, HMMEIONIMX ECTECTBEHHO-HAYYHYIO
MPUPOJY; TPAMOTHOTO pEIIeHHs MPOoOIeM, CBA3aHHBIX ¢ XUMHEH, MPOTrHO3UPOBAaHUS, aHATTN3a U
OLICHKH C TO3WINH IKOJIOTUYECKON Oe30MacHOCTH MOCIEACTBUI OBITOBOM M MPOU3BOCTBEHHOM
JESITEeIbHOCTH 4YeNIOBEKa, CBA3aHHOM C XMMHUYECKUM IPOU3BOJICTBOM, HCIIONB30BaHUEM U
nepepaboTKOM BEIIECTB;

O yrnyOneHue TpeACTaBIEHUH O HayuyHbIX MeETOJax IIO3HAHMs, HEOOXOMUMBIX JJIs
pUOOPETEHUS] YMEHHI OPUEHTUPOBATHCSI B MUPE BEIIECTB M OOBICHEHNUS XUMUYECKHUX SIBIICHUM,
MMEIOIIMX MECTO B MPUPOJIE, B IPAKTUYECKOMN JEATEIBHOCTH U MOBCEIHEBHOU KU3HU. B murane
peanu3anuy NepBooUYepEIHBIX BOCIUTATENbHBIX U PA3BUBAIOILUX (YHKIUIN 1IeTOCTHONH CUCTEMBI
cpeaHero o0mero oOpa3oBaHMs MPH WU3yUYEHHUH MpeaMera «XUMHs» Ha yriayOJIEHHOM YpOBHE
0c00yI0 aKTyaJIbHOCTh IPUOOPETAIOT TaKKe LIETIH U 3a7auHl, KaK:

0 Bocnutanume YyOEXKIEHHOCTH B [O3HABAEMOCTH SBJIICHUH TMPUPOIBI, YBAXKEHUS K
MPOIIECCYTBOPYECTBA B 00JIACTU TEOPETUYECKUX M MPUKIATHBIX MCCIECIOBAHUN B XHUMHH,
(dhopMUpOBaHHE MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

O Pa3BUTHUC MOTHBAIUHN K 06y‘leHI/IIO H IIO3HAaHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO
HCaMOBOCIIMTAHWIO HAa OCHOBC YCBOCHUA 06HI€‘ICJIOB€‘~I€CKI/IX HCHHOCTCfI;

0 pa3BuTHE  TIO3HABATENIBHBIX  HWHTEPECOB,  HMHTEIUICKTYAJIbHBIX M TBOPYECKHX
criocoOHOCTeoO0yUaronmxcss, (GOPMUPOBAHWE y HHUX CO3HATEIBHOTO  OTHOIICHHUS K
caMOoOOpa30BaHUI0 W HENPEpPHIBHOMY  OOpa3oBaHWIO  KaK  yCIOBUIO  YCHEIIHOU
npopecCHOHATbHON M OOIIECTBEHHON JEsATEIbHOCTH, OTBETCTBEHHOIO OTHOIICHHMS K CBOEMY
3JI0pPOBBIO U TOTPEOHOCTH B 3J0POBOM 00pase KU3HH;

O ¢opmupoBaHue yMEHUI M HABBIKOB pa3yMHOIO0 MPHUPOJONOIb30BAaHUS, pa3BUTHE
9KOJIOTUYECKON KYyJIbTYphl, NPUOOpPETEHHE OIbITa OOIIECTBEHHO-TOJIE3HOW 3KOJIOTHYECKOil
NEeATEIbHOCTH.
2. COAEP) KAHUE YYEBHOI'O ITIPEIMETA TeopeTruueckue 0CHOBbI OPraHU4ecKoi
XUMHUH

IIpenmer © 3Ha4YeHHWE OPraHUYECKOM XUMHM, MpPEACTaBICHHME O MHOTroo0pazuu
OPraHMYECKUX COEAMHEHMHM. OJIEKTPOHHOE CTPOEHHME aroMa yIJIepoJa: OCHOBHOE H
BO30YKIEHHOE COCTOSIHUSA. BanmeHTHbIe BO3MOXKHOCTM aTOMa yriepoga. XUMHUYEcKas CBS3b B
OpPraHUYECKUX coeMHEHMX. TuIbl rHOpUIM3ai aTOMHBIX opOuTanelt yriepojaa. MexaHu3Msbl
o0pa30BaHMs KOBAJIEHTHOW CBs3H (OOMEHHBIN U TOHOPHO-AKIENTOPHbIN). THIIBI IEpeKpbIBAaHUS
aTOMHBIX opOuTaneul, 6- u n-cBs3u. OauHApHAS, TBOWHAA U TpoiHas CBs3b. CrocoObl pa3psiBa
CBsI3el B MOJIEKyJIaX OpraHudeckux BeriecTB. [loHsTHE 0 CBOOOAHOM pajaukaie, Hykieoduie u
anextpoduie. Teopusi ctpoeHus: opranndecknx coeauHeHnid A.M. BytiepoBa u coBpeMeHHbIE
MIPEACTABJICHUS O CTPYKTYpE MOJIEKYJl. 3HAYEHUE TEOPUH CTPOEHUS OPraHUYECKUX COEAVMHEHUM.
MornekysipHble M CTPYKTypHble (opMmyibl. CTpyKTypHbIE (OPMYIJbl pPa3IMYHBIX BHJIOB:
pa3BEpHyTasA, COKpall€HHas, ckenerHas. HM3omepus. Buasl wu3oMmepuun: CTpPyKTypHas,
MIPOCTPAHCTBEHHAsA. JEKTpOHHBIE A(G(EKThl B MOJEKyJaX OpPraHM4YeCKUX COEIMHEHUI
(MHOYKTUBHBIA M Me30MepHbI >ddexTs). [IpencraBienne o Ki1acCUPHUKAIMU OPraHUYECKUX
BeuiectB. lloHarne o @yHkunoHanpHON rpynne. ['omornorus. I'omonormyeckue psiibl.
Cucrtematndeckass HOMEHKIaTypa opranumdeckux coeamHennit (IUPAC) wu tpuBHambHBIE
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Ha3BaHUS OTIENbHBIX mpenactaButenei. OcoOEHHOCTH U KIACCU(HUKAIMS OPraHUYECKUX
peakuuii. OKUCIUTEILHOBOCCTAHOBUTEIBHBIE PEAKIIUU B OPraHUYECKON XUMUHU.

JKCIEePpUMEHTAJIbHbIE MeTOAbl H3yYeHHsI BelleCTB M UX NpeBpalleHuii

O3HakoMJIeHHE C OOpa3laMH OpPraHMYECKHUX BEIIECTB M MaTepualaMd Ha HX OCHOBE,
OTIBITHI TI0 MPEBPAIIEHUIO OPTaHUYECKUX BEIIECTB IPU HArpeBaHUHU (IUIaBJICHUE, OOYTIIMBAaHUE U
rOpEeHHE), KOHCTPYUPOBAHUE MOJENIEH MOJIEKYJI OPraHMUYECKHUX BEIIECTB.

YrieBoaopoabl AJIKaHbI.

l'omonoruueckuii  psa  ankaHoB, oOmas QopMyna, HOMEHKJIATypa H  HM30MEpUs.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ ajJKaHOB, SP3 -THOpHAM3ALNS aTOMHBIX
opOutaneit yriepona, o-cBs3b. KoHpopmepbl. Du3nyecKkue CBOKWCTBA AIKAHOB. XUMHYECKHE
CBOMCTBAa QJIKAaHOB: pPEAaKUUU 3aMELIEHUs, W30MEpHU3alUH, JAETUIPUPOBAHUS, IUKIU3ALMH,
MUpOJN3a, KpekuHra, ropeHus. IlpeicraBieHne o MeXaHU3ME peaKUud pPaauKaIbHOTO
3amernienus. Haxoxnenue B mpupoze. CriocoObl mosryueHust 1 IpUMEHEHHE alTkaHo

Huknoankansl. O0mas ¢opmyna, HOMEHKIaTypa U u3omepusi. OCOOEHHOCTH CTPOEHUS U
XUMHYECKHX CBOHCTB MaiblX (IMKJIONPOIAH, IUKIOOyTaH) H OOBIYHBIX (I[MKJIOMEHTAH,
LUKIJIOTeKCaH) LUKIoaNKaHOB. CrocoObl MOJyYeHUS M MPUMEHEHHE LHMKJIOAIKAHOB. AIKEHBI.
l'oMmonoruueckuii  psan  ankeHoB, oOmas ¢opmyla, HOMEHKJIATypa. OJEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJl AIKEHOB, SP2 -THOpWAM3anMs aTOMHBIX opOuTaneit
yriaepoaa, 6- u m-cBsizu. CTpyKTypHasi U reomeTpudeckas (Luc-TpaHc-) uzomepus. Ousndeckue
CBOMCTBA aNKEHOB. XHUMHUYECKHE CBOWCTBA: pEaKUWU MPHUCOSAMHEHHUS, 3aMEIICHUS B
OIIOJIOKEHUE NP JBOMHOM CBSI3M, OJIMMEpHU3aluu U okuciaeHus. [lpencraBnenre o MexaHuzme
peakuuu snekTpoduibHOro npucoeauHenus. [Ipasuno MapkoBuukoBa. KauecTBeHHbBIE peakiuu
Ha JBOWHYIO CBsA3b. CIIOCOOBI MOTyUYeHHUs U MpUMEHEHHUE akeHoB. Ankaauensl. Kinaccudpukanus
aJIKaJIME€HOB (CONPSLKEHHBIE, N30JIMPOBAaHHBIE, KyMYJIUpOBaHHbIE). OCOOEHHOCTH AJIEKTPOHHOIO
CTPOCHUS W XUMHYECKHUX CBOHCTB CONpPSDKEHHBIX JueHOB, 1,2- u 1,4-mpucoenrHeHue.
[Tonumepuszanust conpspk€HHBIX JaHEeHOB. CrocoObl MOJIy4€HHS M NPUMEHEHUE alIKaJIiEHOB.
Anxunbl. ['oMoJloTHYeCKUW psii alKWUHOB, oOmas ¢opmylia, HOMEHKIATypa W H30MEpHs.
DJNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKUHOB, SP-TMOpUAM3ALINS aTOMHBIX
opOutaneii yrinepona. dusnmyeckue CBONCTBA AJKMHOB. XHWMHUYECKHE CBOWCTBA: PEAKIIMH
MIPUCOEANHEHNS, AUMEpPU3ALNN U TPUMEpPU3alMU, OKUCIIeHUs. KUCIOTHBIE CBOMCTBA alIKUHOB,
MMEIOIINX KOHIIEBYIO TpPOWHYIO CBsI3b. KauecTBeHHBbIE peakiuy Ha TPOHHYIO CBsA3b. CrocoObI
MOJIy4EHHUS U IPUMEHEHNE aTKUHOB. ApOMaTUYeCKue yrieBoJ0poibl (apeHsl). I'oMoaornueckuit
psa apeHoB, oOmas (Gopmysa, HOMEHKIATypa U U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHe MoneKynbsl Oenszona. IlpaBuimo apoMaTHYHOCTH, MPUMEPHI  aPOMaTHYECKUX
coenuHeHU. OU3NYECKUEe CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBA O€H30JI1a U €r0 TOMOJIOTOB:
peakiMM 3aMelleHuss B OCH30JbHOM KOJIBLIE M YIJIEBOJIOPOJHOM paJuKaie, peakluu
IIPUCOECTUHEHUS, OKUCIEHHE ToMoJIoroB OeH3onma. [IpencraBieHue O MeXaHU3ME peakIHii
aneKkTpoduiIbHOrO 3ameleHus. [Ipeacrapnenue 06 OpUEHTHPYIOIIEM AEHCTBUM 3aMECTUTENEH B
OCH30JFHOM KOJIbLIE Ha TMpUMEpPE aTKUIBHBIX PaJUKaloB, KapOOKCHUIBHOW, THAPOKCHIBHOM,
aMMHO- M HUTPOTPYIIBl, aTOMOB TajoreHoB. OCOOEHHOCTHM XMMHUYECKHX CBOWMCTB CTHPOJIA.
[Monumepuzanust  crtupona. CrocoObl  MOMydeHHs] W NPUMEHEHHE  apOMaTUYeCKUX
yrieBonopoaoB. Ilpupoansiii ras. IlonytHele HedTsHbIe Ta3sl. HeTh u €€ mpoucxoxiaeHue.
KaMeHHbIil yroiab U mpoayKThl ero mnepepadboTku. CriocoObl mepepaboTKu HeTH: MEeperoHka,
KPEKUHT (TepMHUYECKHM, KaTaquTHueckuii), pudopmuur, nuponus. [IpoxykTel nepepaboTku
He(pTH, MX TNPUMEHEHHE B NPOMBIIJICHHOCTH M B ObITY. ['eHeTMueckas CBsS3b MEXIy
pPa3IMYHBIMM  KJIACCAMU  YIJIEBOJOPOJOB. JIEKTPOHHOE CTPOEHHUE TaJOTe€HIPOU3BOJHBIX
yIriaeBoiopoAoB. Peakuuu 3amelieHus TajoreHa Ha TUIPOKCOTPYMIYy, HUTPOrpYyHILy,
[UAHOTPYIITY, AMUHOTPYIITY.

JlelicTBuE Ha rajJoreHnpoOn3BOIHbBIE BOJHOTO U CHUPTOBOIO PACTBOPA IIETOYH.
B3aumojeliicTBuE IUraJIoreHalKaHOB C MarHMEM U HUHKOM. [IoHATHE 0 METAIII00praHMYeCcKUX
coeanHeHUsX. Vcronp30BaHNe rajJoreHnpon3BOAHBIX YIJIEBOIOPOJIOB B OBITY, TEXHUKE U TIPU
CUHTE3€ OPTaHUYECKUX BEIIECTB.



JKCcrnepuMeHTATbHbIE MeTOAbI H3YUYeHHs BelllecTB U X NMpeBpalleHHi

N3yuenne Qu3MUECKMX CBOWCTB YIJIEBOJOPOJOB (PacTBOPUMOCTB), KadeCTBEHHBIX
peakuuil yrieBoJOopoIOB Pa3IMYHbIX KilaccoB (oOeclBeyMBaHUE OPOMHOMN HIJIM MOJHOW BOJBI,
pacTBopa IepMaHraHara Kajvs, B3aMMOJICHCTBHE alleTUIEHA C aMMUAYHBIM PacTBOPOM OKCHA
cepedpa(l)), kauecTBeHHOE OOHApY)KEHHE YIJIepoJa W BOJOPOJia B OPraHMYECKUX BEIECTBAX,
MOJyYeHHE STHJICHA M M3YYCHHE €ro CBOWCTB, O3HAKOMJIeHHE C Koyutekuusamu «Hedte» u
«Yromb», ¢ oOpaslaMu IJIacTMacC, KaydyyKOB U PE3WHBI, MOJAEITHPOBAHUE MOJIEKYI
YIJIEBOIOPOOB U TaJIOT€HITPOU3BOIHBIX YIJIEBOAOPOIOB.

Kucnopoacoaepxamue oprannyeckne coeinHeHUs!

[IpenenbHble onHOaTOMHBIE cnupThl. CTpoeHHE MOJEKYN (Ha NpUMepe MeTaHola U
sTanoina). ['omonoruueckuit psan, odmas Gpopmyina, H30MepHsi, HOMEHKIATYpa U Kiaccu(uKausi.
@du3nuecKkue CBOWCTBA NPEACTbHBIX OIHOATOMHBIX CIUPTOB. BOMOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMH  CIIUPTOB. XHMHYECKHE CBOWCTBA: pPEAaKIMH 3aMEIleHus, JAerujapaTaiui,
OKHCJICHHS, B3aUMO/ICHCTBHE C OPraHNYECKUMHU U HEOPraHMYECKUMH KucioTamu. KauecTBeHHAs
peakuuss Ha OJHOATOMHbIE cHUPTHL. [leficTBUE 3TaHOJa M METaHOJA Ha OPraHu3M YeJOBeEKa.
CrniocoOsl Moy4eHus ¥ MPUMEHEHHEe OJIHOATOMHBIX CIUPTOB. [IpocThie 3gupbl, HOMEHKIATYypa U
nzomepusi. OCOOCHHOCTH (U3MYECKUX W XUMHUECKUX CBOWCTB. MHOTOATOMHBIE CIHPTHI —
STWICHIVIMKOJIb U IHUepuH. DU3NYECKUe M XUMHYECKHE CBOICTBAa: peaklUd 3aMelIeHHS,
B3aMMO/ICHICTBUE C OPraHUYECKUMHU U HEOPraHUYECKHUMH KHCIIOTaMU, KaueCTBEHHAs! peaklus Ha
MHOroaToMHble cnupThl. IIpeacTaBienne o MexaHu3Me peakuuil HyKJI1€o(UIbHOIO 3aMEeLEHUs.
HeiictBue Ha opraHuzM dyenoBeka. CrnocoObl MOJTY4YeHHS M MPUMEHEHHE MHOTO0ATOMHBIX
cnuptoB. denon. CTpoeHre MOJEKYIbl, B3aMMHOE BIMSHUE THIPOKCOTPYHIBl U OEH30JIHHOTO
aapa. Pusnyeckue cBoicTBa (¢eHonma. OcoOEHHOCTH XMMHUYECKHX CBOKMCTB  (eHoIa.
KauectBennsie peakuuu Ha penon. TokcuunocTs eHona. CrocoObl MOMyYeHUs U MPUMEHEHHUE
¢benona. denondopmanpaeruanas cMmona. KapOoHUIbHBIE COETUHEHUS — AlIbJIETU/IBI U KETOHBI.
DNEeKTPOHHOE CTpOeHHE KapOOHUIIBHOM TpyIbl. [ 'oMoIorn4eckne psjibl anbIeruI0B U KETOHOB,
obmrast gopmyna, U3oMepusi U HOMEHKJIaTypa. Pu3ndeckue CBOWCTBA alIbJIETHJIOB M KETOHOB.
XUMHUECKUE CBOWCTBA albJETHIOB M KETOHOB: peakiuu npucoequHenus. llpeacrasienue o
MEXaHM3ME peakluil HykiIeopuibHOTo nprucoenrHenus. OKUcaeHne anbIeruoB, KaueCTBEHHBIE
peakiuu Ha aibaerusl. CnocoObl MOMyUYeHHs U IPUMEHEHUE alb/IeTHI0B U KETOHOB.

OAHOOCHOBHBIE TpEeJeNbHbIE KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOECHUS MOJIEKYI
KapOOHOBBIX KHCHOT. M3omepuss u HoMeHkiaTypa. Pusznyeckue CBONCTBA OJHOOCHOBHBIX
MpeeNbHBIX KapOOHOBBIX KHCIOT. BOmOpoaHBIE CBSI3W MEXKAY MOJEKyJIaMHd KapOOHOBBIX
KHCIOT. XWMHYECKHE CBOWCTBA: KUCIIOTHBIE CBOMCTBA, peaklus STEPUPHUKAINUA, PEAKIUU C
y4acTHEM YIJIeBOJOPOJHOrO paaukana. OCOOEHHOCTH CBOMCTB MypaBbMHOM KuCIOTHL. [loHATHE
O TIPOM3BOJHBIX KapOOHOBBIX KHCIIOT — CIIOKHBIX 3(Hpax, aHTHAPHIAX, TaJOTeHaHTHIPHIAX,
amuaax, HuTpwiax. MHorooopasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOWCTB HEIMPEACIbHBIX
U apOMaTHYECKUX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX KHUCIOT, 'MIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraButenu BBHICIINX KapOOHOBBIX KHCJIOT: CTEapWHOBAas, IMaJbMHUTHHOBAs, OJIEMHOBAS,
JIMHOJIEBAsA, JIMHOJICHOBAsK KUCIOTHI. CrOcOOBI MOMyYeHHs U MpUMEHEHHE KapOOHOBBIX KHUCIIOT.
Crnoxuble 3¢upsl. ['omonmormueckuit psn, oduias Qopmyna, u30Mepus W HOMEHKIATYpa.
Ou3nyYeckue M XUMHUYECKHE CBOMCTBA: THUIAPOJIM3 B KHUCIOM M IIETOYHON cpene. Kupsl.
Crpoenue, ¢u3MUeCKue M XMMHUYECKHE CBOMCTBA JKMPOB: THUAPOJIU3 B KUCIOH M IIEIOYHOM
cpene. OcoOEHHOCTH CBOMCTB JKHPOB, COIEPKAIIUX OCTATKU HEMPECNbHBIX MKHPHBIX KHCIOT.
XKupsl B mpupoge. Mputa Kak COJH BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE CHCTBHE.
ITonarue o cunreTnueckux Mmomwmmx cpeacrsax (CMC). OOmas xapakTepUCTHKa YTJIEBOAOB.
Knaccudukanus yrieBogoB (MOHO-, AMU MOJIMCaxapusl). MoHOcaxapuIsl: TIII0K03a, (ppyKTo3a,
rajakto3a, pubosa, ne3okcupubosa. Du3nMYecKWe CBOWCTBA W HAXOXKACHHE B MPHUPOJIE.
®otocunte3. Ontuyeckas mzomepus. Kompuaro-lienHass TayToMepus Ha MpUMEpPE MOJICKYJIbI
JIIOKO3BI, MPOEKINH Xeyopca, o- U [-aHOMephl TIIOKO3bl. XMMHYECKHE CBOWCTBA TIIFOKO3BI:
peaKkIuu C y4acTHEM CIUPTOBBIX M ANBJIETUAHON TPYNI, CHHUPTOBOE M MOJOYHOKHCIOE
Opoxenue. IlpuMeHeHHMe TIIOKO3bI, €€ 3HAu€HHE B IHKU3HEIEATEIBHOCTH OpraHu3Ma.
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Jucaxapuapl: caxaposa, MalbTo3a U JlakTo3a. BoccraHaBiuBaronme 1 HEBOCCTAaHABIMBAIOIINE
nucaxapunbl. ['uaponus nucaxapuaos. Haxoxaenue B nmpupoae u npuMenenue. [lomucaxapub:
Kpaxmajl, IJIMKOreH M ueinoio3a. CTpoeHHe MakpOMOJIEKYJ Kpaxmana, TIJIMKOTeHa |
LeJuTr0J103bl. PU3MUECKre CBOMCTBA KpaxMalla U LIEJUII0JIO3bl. XMMHUECKHE CBOMCTBA Kpaxmalia:
TUIPONIU3, KAYECTBEHHAsl peakuus C HOJOM. XHUMHUYECKHME CBOMCTBA LIEUIIOJIO3bI: THUIPOIIU3,
noiryyeHue 3(pupoB 1eITroNI03bl. [ToHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIH
HIENK).

JKcnepuMeHTaIbHbIE MeTOAbl H3y4YeHHs BellleCTB U UX MpeBpalleHni

PacTBOpUMOCTh pa3iaMuYHBIX CIHUPTOB B BOJE, B3aUMOJEHCTBUE 3TaHOJA C HATPHUEM,
OKHCJIGHHE STUJIOBOTO CIHpPTa B ajbAETH] Ha pPacKaJEHHOW MEIHON MPOBOJIOKE, OKUCICHHE
STWJIOBOTO CHMpPTa JUXPOMATOM Kaius (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
KAueCTBEHHBIC PEAKIMU Ha aNbJIeruibl (¢ ruapokcuaoM auammuHcepeOpa(l) m rumpokcumaom
menu(ll)), peakmus rmmmepuna ¢ ruapokcuaoM Mmeau(ll), xumudeckne cBoWcTBa pacTBopa
YKCYCHOM KHUCJIOTBI, B3aUMOJECHCTBUE pactBopa TOKO3bl ¢ ruapokcugom  Mmeau(ll),
B3aMMO/ICIICTBUE Kpaxmalla C UOJI0M, PEICHHEe IKCIEPUMEHTANIbHBIX 3a/1a4 1Mo TeMaM «CIUPTHI
u ¢enonsl», «KapOboHoBbIe KHCIOTHL. CioxkHBIE 3QUPB». A30TCoAepiKalUe OpPraHuYecKHe
coeIMHEeHUs

AMUHBI — OpraHM4YecKMe TMpou3BOAHbIE ammuaka. Kiaccudukauus amMHHOB:
ann(paTHYECKUEe U apOMAaTHYECKHE; NIEPBUYHBIC, BTOPUYHbBIC U TpeTHUHbIe. CTpOCHHUE MOJIEKY,
obmiast ¢opMyna, u3oMepus, HOMEHKIATypa U (U3NYeCKUe CBOMCTBA. XHMMHUYECKOE CBOWCTBA
anmn(paTHYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA, AKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX
aMUHOB C a3otucToi kuciaorol. Conu alKwiaMMOHMs. AHWIMH — IpPEICTaBUTEIb aMUHOB
apomatuueckoro psaa. CtpoeHue aHuinuHa. B3aumMHOe BIUSHUE TPYIT aTOMOB B MOJIEKYIe
aHwirHa. OCOOEHHOCTH XMMHUYECKHUX CBOMCTB aHWJIMHA. KauecTBEHHbIE peaklMM HAa aHUJIMH.
CriocoOpl TOJyyeHUss W TNpUMEHEHHe anudaruyeckux amMuHOB. [lomyueHue aHuIMHA U3
HUTpoOeH305a. AMHHOKHCIOTHL. Homenknatypa u wu3omepus. OTAenpHbIE MPEICTABUTEIH
OLAMUHOKHCIIOT: TJIMLIUH, allaHWH, (DeHWIaTaHWH, CEpUH, TIYTAaMHHOBAas KHCIIOTa, JU3WH,
nucterH. OnTudeckasl n30MepHsi aMUHOKUCHOT: D- n L-amMuHOKHCHO0THL. DU3nYecKue CBONCTBA
aMUHOKHUCIIOT. XHWMHUYECKHE CBOWCTBA AaMHUHOKHUCIOT Kak aM(OTEpHBIX OpTraHUYeCKUX
COCIMHEHHH, peakiusl TMOJIUKOHACH AU, oOpa3oBaHME NENTHAHOW CBs3M. buosormdeckoe
3HaYeHUEe aMUHOKHUCIOT. CHHTE3 M TUAPONM3 MENTUAOB. benku Kak NpUpOJHBIE MOJUMEPHI.
[lepBuuHas, BTOpUYHAs M TpeTUYHAs CTPYKTypa OenkoB. XHUMHUYECKHE CBONCTBA OEJKOB:
TUIPONIU3, JI€HATypalus, KauecTBEHHble peakiuu Ha Oenku. [lonsTue 00 a3oTcoaepkamux
FeTEePOLUKINYECKUX COoeIuHEHUsX. [[MpuMHUINHOBBIE U MypUHOBBIE OCHOBaHMS. HykiienHOBbIE
KHCIIOTBI: COCTaB, CTPOCHHUE U OMOJIOTHYECKAas POIb.

JKCNepuMeHTATbHbIE METOAbI H3y4YeHHs BeleCTB U UX NpeBpalleHn il

PacTBopenue 6enkoB B BoJie, IeHATypallus OeJIKOB IPU HarpEeBaHUU, I[BETHBIC PEAKIIUU HA
OenKkM, pelIeHHEe SKCIEPUMEHTAIBHBIX 3a/Jad M0 TeMaM «A30TCO/Ep)Kallie OpraHUYecKue
coelMHEeHUs» U «Pacro3HaBaHue OpraHUYECKUX COETUHEHUID.

BbicokomosiekyisipHble coeJUHEeHU

OCHOBHBIE TIOHATHUSI XUMHUU BBICOKOMOJEKYJISIPHBIX COEAMHEHUN: MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPU3ALUU, CpPEHsAs MoJIeKyJsapHas Macca. OCHOBHbBIE
METOJIbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI — MOJMMepu3alus U MOJUKOHJIECHCAIHS.
[IpeacraBinenne O CTEPEOPETYNSIPHOCTH U HAAMOJIEKYJSIPHOM CTPYKType MOJIMMEPOB,
3aBUCUMOCTh CBOMCTB MOJMMEPOB OT HMX MOJIEKYJSPHOTO U HAJAMOJEKYJISIPHOTO CTPOECHUS.
[Tonumepnsie Matepuansbl. [lmacTmacchl (MONMATUIIEH, MOJUIIPONUIICH, TMOJTMBUHUIXIOPUL,
MIOJIUCTUPOI, TOTUMETHUIIMETAKPUIIAT, MOJIUKAPOOHATHI, MONMUITUICHTepeTanaT). Y TUIH3aIus U
nepepaboTka TUIacTUKA. OIAaCTOMEphl: HATypalbHBIM Kay4dyK, CHHTETHYECKHE KaydyKH
(6yTamueHOBBIN, XJIOPOTPEHOBHBIN, H30MPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HatypanbHbIE (XJIOMOK, LIEPCTh, IIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CUHTeTHUYECKHE (KampoH U jaBcaH). [loaumepsl crienuanbHOro HazHaueHus (TeduioH,
KEBJIap, AIEKTPONPOBOSIINE TTOTUMEPHI, OMopa3naraeMble MOJIUMEpHI).
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O3HakomiieHHe C OOpa3laMu MPUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcc,
KAay4yKOB, DCIIEHUE OJKCIEPUMEHTAIbHBIX 3a7ad o TeMe «Pacno3HaBaHue IUIacTMacc M
BOJIOKOH»

PacuéTrHble 3agaun

Haxoxnenne MoneKyIsipHON (pOpPMyIIbl OPraHMYECKOTO COSAUHEHHS 10 MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXXJICHHE MOJIEKYJISIPHOW (OpPMyJIbl OPraHU4eCcKOro
coeuHeHUsT 1Mo Macce (00BEMY) MPOAYKTOB CropaHMs, IO KOJMYECTBY BelIecTBa (Macce,
00bEMY) MPOAYKTOB PEAKLIMU U/HIIM UCXOJIHBIX BEILIECTB, YCTAHOBIEHUE CTPYKTYPHOU (POPMYIIBI
OpPraHUYECKOro BEILECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB HJIM CIIOCOOOB IOJIy4€HUS,
OIIpEIENICHUE JI0JIM BBIXO/A MTPOIYKTa PEAKLUU OT TEOPETUUECKH BO3ZMOXKHOIO.

MexknpeaMeTHble CBSI3H

Peamusanuss  MeXIpPEAMETHBIX  CBA3CH IIPU  HU3YYCHUM  OPraHUYECKOM  XUMHUHU
OCYILIECTBIISIETCSl YEPE3 HCIIOJIb30BAHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX IIOHATUH, TaK M
NOHATUH, MPHUHATBIX B OTIENbHBIX MpPEIMETaX ecTeCTBEHHO-HayyHoro uukiaa. OOmmue
€CTeCTBEHHO-HAyUHBIC IMOHATHUS: SBJICHHE, HAYYHBIH (aKT, TUIOTE3a, TEOPHUs, 3aKOH, aHAJM3,
CHHTE3, Kiaccu(ukanusi, HaOIIOIECHHE, U3MEPEHUE, SKCIIEPUMEHT, MOJENb, MOJEIUPOBAHUE.
®dusuka: martepus, aroM, IEKTPOH, IPOTOH, HEWTPOH, MOJIEKYJIA, YHEPreTUYECKUH YpPOBEHbD,
BEIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBA, (PU3MUYECKHE BEIHMYMHBI, €IUHHIIBI
M3MEPEHUs, CKOPOCTh, SHEPIHs, Macca. bHoJorus: KieTka, OpraHu3M, 3KOCUCTeMa, Onocdepa,
MeTa0O0JIN3M, HACIIEACTBEHHOCTh, aBTOTPO(GHBIA U TeTepoTpo(dHBIM TUII MUTaHUs, OpOXKEHMUE,
dorocuHTe3, MABIXaHWE, OENKH, YIJIEBOIBI, KHUPBI, HYKICHHOBBIE KHCJIOTHI, (EPMEHTEHI.
I'eorpadus: mosie3Hble HCKOMAaeMble, TOIUIMBO. TEXHOJOTHS: MMIIEBbIE MPOIYKTHI, OCHOBBI
PalLMOHAIBHOIO IUTAHMSI, MOIOIKUE CPEACTBA, MAaTEPUANIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKUX
BOJIOKOH.

Teopernyeckne 0CHOBBI XUMHUH ATOM.

CoctaB aromHbIX sjep. Xumudeckuil snemeHT. M3otombl. KopmyckynspHoBOIHOBOM
Tyanus3M, JIBOMCTBEHHass Npupoaa 3jeKkTpoHa. CTpoeHHe 3JEKTPOHHBIX O000JI0UEK AaTOMOB,
KBAHTOBBIE YUCIIAa. DHEPreTHUECKUE YPOBHH U OYPOBHU. ATOMHBIE OpOUTAIIH.
Knaccudukariysi XAMHYECKHX JIEMEHTOB (S-, P-, d-, f-a1emenTh!).

Pacrnipenienenrie 37€eKTPOHOB MO aTOMHBIM OpOMTANsAM, NMPUHIUI MHUHUMYMa 3HEPIHH,
npuniun [laynu, npaBuno XyHaa. DIeKTpOHHbIE KOH(QUTYpallM aTOMOB 3JIEMEHTOB IE€PBOrO—
4eTBEPTOro MEPHOJIOB B OCHOBHOM U BO30YKIEHHOM COCTOSTHUH, JIEKTPOHHBIE KOH(UTYpaIUK
noHoB. IloHdarne 00 oSHepruM  HMOHHU3ALMHK, DBHEPTUM  CPOJACTBA K  DIJIEKTPOHY.
OnexTpoorpunartenbHoCcTh. llepnonnuecknii 3akoH n llepuonnueckas cucreMa XUMHUYECKHX
anemenToB JI.MI. MenneneeBa. CBsizp mepuoanyeckoro 3akoHa u Ilepumogmdeckoil cucTeMsl
XUMHUYECKUX D3JIEMEHTOB C COBPEMEHHOM TEOpHEH CTpPOEHUs aTroMOB. 3aKOHOMEPHOCTH
M3MEHEHMsI CBOMCTB XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIECTB
[0 TpynnaM M nepuoaamM. 3HadeHue nepuonanyeckoro 3akona J[.M. Menneneesa. Xumuueckas
CBA3b. BuIbl XUMHYECKOW CBS3M: KOBaJIeHTHAs, HWOHHAs, MeTajyindeckas. MexaHu3Mbl
00pa3oBaHMsl KOBAJCHTHOH CBsI3U: OOMEHHBIM M JIOHOPHO-AaKIENTOPHBIA. DHEprus M JUIMHA
cBs3u. [longpHoCTh, HaNpaBIEHHOCTh M HACHIIIAEMOCTh KOBAaJIEHTHOW cBs3H. KpaTHbie cBs3H.
BonoponHas cBsizb. MEXMONIEKYISpHBIE B3aUMOJEHCTBUSA. BaleHTHOCT U BaJCHTHBIC
BO3MOKHOCTH aTOMOB. ['mMOpuam3amus aToMHBIX opOuTaynedl. CBA3b HIEKTPOHHON CTPYKTYpPbI
MOJIEKYJ C MX T€OMETPHYECKHM CTPOCHHMEM (Ha MpHUMEpEe COECIUHEHUH 3JIEMEHTOB BTOPOTO
nepuoga). llpencraBieHne O KOMIUIEKCHBIX coequHEeHHsAX. (CocCTaB KOMILJIEKCHOTO HOHA:
KOMILIeKcooOpa3oBareib, Juranapl. Koopaunanuonnoe uncio. HoMmeHkIaTypa KOMIUIEKCHBIX
COCAMHEHMI. 3HAYC€HHE KOMIUIEKCHBIX coeAuHeHHui. [loHsATHE O KOOpAWHAIMOHHON XHWMUHU.
BemecTBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUs. THUIBI KPUCTAIIIMYECKUX PEIIETOK
(ctpykTyp) U cBoiicTBa BemiecTB. [loHsATHE O AuCHEpCHBIX cUcTeMaX. VICTUHHBIE pacTBOPBI.
[IpencraBienre o KOLUIOMAHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHLEHTPALUU PacTBOPOB:
MaccoBas [JI0JI1 BEIIECTBA B PAcTBOpPe, MOJIApHAass KOHLEHTpauus. HacellieHHble WU
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HEHACBIIIEHHBIE ~ pacTBOpPbI, pacTtBopuMocTh.  Kpuctammoruapatsl. Knaccuduxaums u
HOMEHKJIATyPa HEOPTaHUYECKUX BEILECTB. TpUBHAIIBHBIC HA3BAHUS OTICIIBHBIX NIPEACTaBUTEICH
HEOpraHmdeckux BemecTB. Kiaccupukamuss XUMHUYECKMX pEaKIMd B HEOPraHUYECKOW W
OpPraHMYECKON XMMUU. 3aKOH COXPAHEHHUS MacChl BEILECTB; 3aKOH COXPAHEHHUs U IPEBpAIICHUS
SHEPIMM MpU XUMHUYECKMX peakiusx. TemoBble 3((eKThl XHMHUYECKUX pPEaKLHUH.
Tepmoxumuueckue ypaBHeHUs. CKOPOCTh XUMUUYECKON peaklinu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX
¢akTopoB. ['oMorennble u rereporeHHbie peakunu. Karanus u karamuzatopbl. OOpaTUMbIE H
HeoOpaTUMble peakiuu. XuUMHUYecKoe paBHOBecue. KOHCTaHTa XHMMHUYECKOrO paBHOBECHS.
@DaxToppl, BIUAIOLIME HA IOJIO)KEHHE XMMHUYECKOI'O PaBHOBECHS: TEMIIepaTypa, JaBICHHUE U
KOHLIEHTPALlUU BELIECTB, y4acTBYOMMX B peakuuu. [Ipunnun Jle Illarense

Onexkrponutuueckas auccounanusd. CuiibHble W cialble  37eKTpoiauThl. CTeneHb
mucconuanuu. HMonHoe mpousBeneHue Boabl. (Cpena BOAHBIX PacTBOPOB:  KUCIIOTHas,
HeWTpanbHas, menoyHas. Bogopoansiii nmoka3arens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO oOOMeHa. OKHCINTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb OKHUCICHUS.
Oxucnaurens M BOCCTaHOBUTENb. lIpomecchl OKUCIEHHMs M BOCCTaHOBICHMS. Bakneiimme
OKHMCIIMTEIM U BOCCTAHOBHUTENIM. METOJ| 3JIEKTPOHHOro OanaHca. DIEKTPOJIU3 PacTBOPOB H
pacIriaBoB BELIECTB.

JKCIepUMEHTAJIbHbIE MeTObl H3Y4YeHHsl BellleCTB M MX NMpeBpalleHuil

Pasnoxkenne  mepokcuiga  BogopoJa B IPUCYTCTBUM — KaTajlu3aropa,  MOJENH
KPUCTANIMYECKUX PELETOK, MPOBEAECHUE pPEaKUUH MOHHOro OOMeHa, OIpelesieHHE Cpeabl
pPacTBOPOB € TMOMOIIBI0 MHIMKATOPOB, M3YUYCHUE BIHUSHHS PA3TUYHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOHN peaKklMy U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHS.

Heoprannueckas xumus

[Tonoxenne HemeramioB B Ilepmoanyeckoi cuCTEME XMMHYECKUX 3ieMeHTOB J[.M.
MenneneeBa U OCOOEHHOCTH CTpPOCHMsI HUX aroMoB. Dusnueckue CBOHCTBA HEMETaJIOB.
Annorponusi HeMeTauloB (Ha mpuMepe KHciaopoaa, cepsl, (ocdopa u yriepona). Bomopon.
[Tonyuyenne, Qu3nMUecKne W XMMHUYECKHE CBOWCTBA: PEAKIMH C METAIAMH U HEMETaJUIaMH,
BOCCTAaHOBUTENbHBIE CcBOMCTBA. ['mapunbl. TomnuBHble 3memeHTsl. ['anorensl. HaxoxneHue B
MpUPOJE, CIOCOOBl MOMy4YeHHUs, (PU3MUEeCKHe M XMMHYECKHEe CBOMCTBA. ['amoreHoBoOpObI.
Baxkneiimme Kuciaopocoiepkaliie CoequHEeHUs rajloreHoB. JlabopatopHble U MPOMBILIUIEHHbIE
CIOCOOBI MOJTyueHHsl TajloreHoB. IIpuMeHeHne rajgoreHoB W ux coeauHeHuit. Kucmopon, o30H.
JIaGopaTopHble U MPOMBIIIIEHHBIE CIIOCOOBI MOMyUYeHUs KHCcIopoaa. PU3ndeckue 1 XUMUYECKHEe
CBOMCTBa M NpHUMEHEHHEe Kuciopoaa u o3oHa. Okcuael u nepokcuisl. Cepa. HaxoxneHnue B
IpUPOJE, CIOCOObI TOdy4eHus, ¢u3nyeckue U XuMudeckue cBoiictBa. CepoBonopof,
cynppuael. Oxceun cepsi(1V), oxcupn cepwi(VI). CepHucras u cepHas KHCIOTBI U UX COJH.
OcobeHHOCTH CBOMCTB cepHOM KHCHOTHL. [IpumeHeHue ceppl M €€ coeIuHEHHH. A3OT.
Haxoxxnenue B mpupojie, crnoco0bl MonydeHusi, Gu3ndeckue 1 XuMHU4eckre CBoicTBa. AMMHUAK,
HUTpUbl. OKcHuIbl a30Ta. A30THUCTas M a30THAsE KUCIOTHI U MX coiu. OCOOEHHOCTH CBOWCTB
a30THOM kucnoTel. [IpuMeHeHHe a3oTa M ero coeauHeHUil. A3oTHble ynobpenusi. docdop.
Haxoxnenue B mpupojie, crocoOsl mosryueHus, pusnueckue 1 Xxumuyeckue cBoiictsa. docdu bl
u ¢ochun. Oxcuapl ¢ocdopa, dochopnas kucinora u e€ comu. MeradochopHas u
nupodochopHas KuciaoThl, Qocopucras u dochopHOBaTHCTasT KHCIOTHL. IlpumeHeHue
¢docopa u ero coenunennit. @ochopHsie ya10OpeHHS.

VYraepon, HaxoXAeHUWe B Hpupoje. AJUIOTporHble Moaudpukanuu. Duszndyeckue u
XMMHAYECKHE CBOMCTBA MPOCTHIX BeIIeCTB, 0Opa3oBaHHBIX yriepogoM. Okcupa yriepoaa(ll),
okcupa yriaepona(lV), yrompHas Kuciaora W e€ COldM. AKTUBUPOBAHHBIN YTOJb, aJCOPOIHS.
®Oynnepensl, rpadeH, yriaepoansie HaHOTPyOkH. [IpuMeHeHne npocThIX BelecTB, 00pa30BaHHBIX
yraepoaoM, U ero coenuHeHuil. Kpemuwuii. Haxoxxnenue B mpupoze, crnocoObl HOTydYeHUs,
¢usnueckue u xumuueckue cpoictBa. Oxcun kpemHusi(1V), kpemMHHEBass KUCIIOTa, CHIIMKATHI.
IIpumenenne kpeMHus U ero coeauHeHuil. CTekio, ero noixy4deHue, Buasl crekia. [lonoxenue
MetauioB B Ilepuoamdeckoil cucTeMe XUMHUYECKHX JJIeMEHTOB. (OCOOCHHOCTH CTPOCHHS
ANIEKTPOHHBIX O000JOYEeK aTOMOB MeETaUIoB. PacmpocTpaHeHWe XHMHUYECKUX 3JIEMEHTOB-
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METaJJIOB B 3eMHOU kope. Obmue (u3ndeckne cBOWCTBa MeTaLIoB. [IpuMeHeHne MeTalioB B
ObITy 1 TexHuKe. CIJIaBbl METa/UIOB. DJIEKTPOXUMHUYECKUHN psl HApsDKeHUH MeTaioB. O0mue
CIOCOOBI MOYYEHUSI METAIIOB: TUAPOMETAILTYPIHUsl, MUPOMETAIUTYPIHUs, SJIEKTPOMETAILTYPrusl.
[Tonsitue o xoppo3uu MetaiioB. CrocoObl 3amuThl OT Koppo3uu. OOIas XapakTepucTHUKa
MetauioB |A-rpynmnel [lepuogudeckoil CUCTEMbl XMMHUYECKUX JJIEMEHTOB. HaTpuit u kamwii:
noJiydeHue, (pu3Mdeckne W XHMHUYECKHE CBOWCTBA, MPUMEHEHHE IPOCTHIX BEIIECTB M UX
coequnenuii. OOmias xapakrepuctuka MetawioB |IA-rpynmer  [lepuoandeckoit cuCTeMBI
XUMHYECKUX 3JIEMEHTOB. Maruuii v Kanpluii: mojgy4yeHue, puandeckre U XMMHYECKHUe CBOICTBa,
MPUMEHEHHE MPOCTHIX BEIIECTB M MX COeAMHEHUH. JKECTKOCTh BOABI M CIIOCOOBI €€ yCTpaHEHUs!.
AnroMuHuil: monmydeHue, (GU3NYECKUE W XHMHYECKHE CBONCTBA, NPHUMEHEHUE MPOCTOro
BelIeCTBA M €ro coequHeHui. AMQoTepHble CBOMCTBa OKCHIAa M TUIPOKCHUIA ATIOMHHUS,
THJIPOKCOKOMIUIEKCHI amoMuHus. O0Imas xapakTepucTuka MeTamuioB nmodouyHsix noarpynn (b-
rpynn) Ilepuognyeckoit cHCTeMbl XUMHYECKMX JJIeMEHTOB. (DU3NYECKHE UM XUMHYECKHE
cBOMCcTBa XpoMma H ero coeauneruii. Oxcuapl u ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI).
XpomaTel M AUXPOMAThl, UX OKUCIUTEIbHBIE CBOWMCTBA. [lonydyeHue W NMpPUMEHEHHE XpoMma.
®u3nueckue U XMMHYECKHE CBOMCTBA MapraHlia U €ro coeIuHeHWil. BaxHelne coequHeHus
mapranna(ll), mapranna(lV), wmapranna(V1) u wmapranma(VIl). ITlepmanranar kamus, €ro
OKHCIIUTENbHBIE CBOWCTBA. DU3NUECKUE MU XMMUYECKHE CBOMCTBA JKEJ€3a U €r0 COCIUHEHUMU.
Oxcunsl, runpokcunsl u conu xxenesa(ll) u sxenesa(lll). [Tomydyenue u npumeHeHue Kene3a U ero
craBoB. Dusznueckne U XMMUYECKHME CBOWCTBA Meau U €€ coeauHeHuil. llomyuenune u
MIPUMECHECHHE MeH U e€¢ coequHeHui. [[uHk: nomydyenue, (pu3ndeckne U XUMHUYECKHE CBOMCTBA.
AmMdoTepHbIe CBONCTBA OKCHJIA U TUIPOKCHA [IMHKA, THAPOKCOKOMITIIEKCHI LIMHKA.
[IpuMeHeHne IMHKA U €T0 COSTMHEHUM.

JKcnepUMeHTAIbHbIE MeTOAbl H3y4YeHHsl BellleCTB U UX MpeBpalieHni

W3zydenune o0pasioB HEMETAIIOB, TOPEHUE cepbl, Pocopa, jKene3a, Maraus B KUCIOPOJIE,
W3yyeHHe  KoJleKuMu  «MeTaimbl W CIUIaBbl»,  B3aUMOJEHMCTBUE  ILIEIOYHBIX U
LIEJIOYHO3EMENbHBIX METAIJIOB C BOAOM (BO3MOXKHO HCIOJIb30BAHUE BHJIEOMATEPUAIIOB),
B3aMMO/ICIICTBHIE IIMHKA U JKeJe3a C pacTBOPaMM KUCJIOT U IIeI04Yel, KaueCTBEHHbIE peaKklIMK Ha
HEOpPraHWYeCKHe AaHWOHBI, KATHOH BOJOpOJa M KaTHOHbl METAJUIOB, B3aUMOJIEUCTBUE
THAPOKCHJIOB QJIIOMHUHHUS M IIMHKA C pacTBOpaMHM KHCIOT U INEJOoYeH, perieHue
AKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMaM «l amorenb», «Cepa u e€ coenuHeHus», «A3ot u pochop
U UX COeIMHEHUs», «MeTauibl TIaBHBIX MOATPYM», « MeTalasl TOOOYHBIX TOATPYIIID)

XuMHUA U )KU3Hb

Ponp xumun B oOecriedeHHH yCTOMYMBOTO Pa3BUTHS uenoBedyecTBa. [IoHATHE O HAyYHBIX
MeTO/ax MO3HAHMS U METOJIOJIOTMH HAYYHOTO uccienoBanus. HayuHbie MpUHIMITBI OpTraHU3aInu
XUMHYECKOTO MPOU3BOACTBA. [IpOMBIIIIIEHHBIE CIIOCOOBI MONYYeHUS BaXHEUIINX BeHIecTB (Ha
npuMepe MPOU3BOJCTBA aMMMAaKa, CEPHOM KHUCIOTHI, MeTaHona). [IpoMbIluieHHbIE CIOCOOBI
MOJIyYEHUST METAJUIOB M CIUIAaBOB. XHMMHUYECKOE 3arpsi3HEHHE OKpY’KaIoLIeH cpelnbl U €ro
nocneActeus. [Ipobmema mepepabOTKM OTXOAOB M MOOOYHBIX MTPOAYKTOB. Ponb Xumuu B
obecriedyeHUn HHepreTuueckoi OesomacHocTH. IIpuHIUNBL «3en€HON XuMmMUM». XUMHUS H
310poBbe 4yenioBeKka. JlekapcTBeHHble cpencTBa. llpaBuia uCHoONb30BaHUS JIEKAPCTBEHHBIX
npenaparoB. Poilb XMMUM B Pa3BUTHM MEIULMHBI. XHUMHS THUIIUA: OCHOBHBIE KOMIIOHEHTHI,
nuiieBsle 100aBku. Ponb xumMuu B oOecnedeHur muiieBor Oe3omacHocTH. KocMernueckue u
napgromMepuble cpeacTBa. beitoBas xumus. [IpaBuia 6e30macHOro MCHONB30BaHUs MIPENapaToB
OBITOBOW XMMHUU B MOBCEIHEBHOW XKM3HU. XUMHUS B CTPOUTEIHCTBE: BAKHEHIIINE CTPOUTEIbHBIC
Marepuaibl (IIeMeHT, 0eTOH). XUMHUSA B CEIbCKOM X03siicTBe. OpraHnyeckue U MHUHEpaIbHbIE
yao0penus. CoBpeMeHHbIe KOHCTPYKIIMOHHBIE MaTepUabl, KPacKH, CTEKII0, KepaMUKa.
Marepuainsl 115 SI€KTpOHUKU. HaHOTeXHOIOTHI

PacuérHrle 3agaun

Pacuérbl: Maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJHYECTBY BELIECTBA,
Macce UM 00bEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIMM BELIECTB, Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKIUU, €CIIM OJHO U3 BEIIECTB MMEET MPUMECH, Macchl (00BEMa,
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KOJIMYECTBA BELIECTBA) MPOIYKTa PEAaKIMM, €CIM OAHO M3 BELIECTB JAAHO B BHJIE PAcTBOpA C
onpeAcsEéHHON MacCOBOM JIOJ€d pPAacTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM W MOJSPHOH
KOHLIEHTPAllUM BEIIECTBA B PACTBOpE, JOJIM BBIXOJA MPOAYKTAa PEAKIMH OT TEOPETUYECKH
BO3MOKHOTO.

MexmpeaMeTHble CBS3M Peanmm3amusi MEXINPEIMETHBIX CBS3€H NpU HM3Y4YEeHUH OOIIeH u
HEOPraHMYECKOM  XUMHHM  OCYIIECTBIISIETCS ~ 4epe3  HCIONb30BaHHME  Kak  OOmMX
€CTECTBCHHOHAYYHBIX TIOHATUH, TaK M IOHATHH, IPUHATBIX B OTACIBHBIX IpeaMeTax
€CTeCTBEHHOHAYYHOTO IKKJa. O0IIMe eCTeCTBEHHO-HAYYHbIE TIOHATHS: ABJICHUE, HAYYHBIN (KT,
TUIIOTE3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(UKalMsi, MEepUOJUYHOCTh, HAOIIIOJCHUE,
U3MEpEHUE, HKCIIEPUMEHT, MOJENb, MoaenupoBanue. OPusnka: Marepusi, MUKpOMHUP, MaKpOMUD,
aToOM, DJJIEKTPOH, IPOTOH, HEHUTPOH, MOH, H30TOMNbI, pPATUOAKTUBHOCTb, MOJIEKYJA,
SHEPreTUYECKUi ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperarHoe COCTOSIHME BELIECTBa,
uaea’abHbIl ra3, (U3NYECKUEe BEIMYUHBI, €IUHULBI U3MEPEHUs,, CKOPOCTb, IHEPIUs, Macca.
Buonorus: kierka, opraHusM, sKocucTema, ouochepa, MeTaboIu3M, MaKpOU MHUKPOIJIEMEHTHI,
O€JIKH, )KUPBI, YIJIEBOJIbl, HYKJIEUHOBbIE KUCIIOTHI, (JEPMEHTHI, FOPMOHBI, KPYTOBOPOT BELIECTB U
IIOTOK DJHEpPruuM B HKocucTemax. ['‘eorpadus: MuHepasnbl, TOpHbIE MOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIMBO, pecypchl. TE€XHONOrUs: XUMUYECKash MPOMBIIUIEHHOCTh, METaJLTyprus,
CTPOMTEIIBHBIE MaTEPUAJIbI, CEIbCKOX035IIICTBEHHOE IPOU3BOJCTBO, MULIEBAs IPOMBILLICHHOCTD,
(dapMarieBTHYECKasi ~ MPOMBIIUIEHHOCTh,  TPOM3BOJCTBO  KOCMETHYECKMX  IPENaparos,
IIPOU3BOJICTBO KOHCTPYKLHOHHBIX MaTepuasos, JJIEKTPOHHAs MIPOMBIIIIJIEHHOCTb,
HAaHOTEXHOJIOTUH.



3.0 bEM YYEBHOI'O TIPEJIMETA U BUJbl YYEBHOH PABOTHI

Bun yueOHoii padoThI

O0BeM B yacax

O0mas TPy10eMKOCTh 205
YueOnast HAarpy3Ka 00y4arouierocsi
B TOM YHCIIE:
Ypoxk 86
IMpakTrka 96
WHauBuayanbHbINA IPOEKT 6
3anuTa UHANBUIYaIbHOTO MPOEKTa 2
CamocrosiTe1bHast padoTa 6

IIpomesxxyTounas arrecrauus B ¢popme nupPhepeHIUPOBAHHOIO 3a4eTa

14



4. TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O ITIPEJIMETA

OVIL. 11 Xumus

15

Copep:xaHue y4eOHOro MaTepuaa u (OPMbI OPraHU3ALMH JeATEJIbHOCTH 00yYaI0OIUXCH

O0BeM yacoB

Koapb! o0mux KkoMneTeHIHil U
JIMYHOCTHBIX
MeTanpeAMeTHBIX,
NpeIMeTHBIX Pe3yabTATOB,
(popMupOBAHUIO KOTOPBIX
crnoco0cTByeT 3J1eMeHT

HaumeHnoBanue pOrpaMMbL
pa3aesoB M TeM
1 2 3 4
Paznen.1 Teopernueckne 0CHOBBI OPraHNYeCcKOii XHMHUH. 8 (4/4)
Tema 1.1. Ypox 2
I[MpeameT opraHuveckoi
xumun. Oprannyeckue 1.BBeneHre B OpraHMyECKy0 XUMHUIO. OK 4 OK 6 OK 8 OK 9
BeIeCTBA. 2. IlepBrIe ipencTaBiIcHAs 00 OPTaHMYECKIX BEIECTBAX. JIP1JIP2 JIP 7
3.OCHOBHBIE ATAIbI CTAHOBJICHUS OPTaHUIECKON XHUMHH. MP 1 MP 10 MP 13 MP 18 MP
IpogeccuoHanbHO OPUEHTHPOBAHHOE COACPKAHUE 22
1.CBs3b OpraHu4ecKol XMMHUU C MEAULIUHOM. TP 1 ITP 2 TIP 6 TIP 20
Tema 1.2. Ypoxk 2
Teopus crpoeHust
OpraHMYecKHx 1.IIpeanockuiku CO3AaHMs TEOPUN XUMUYECKOTO CTPOSHUSI. OK40OK60OK8OK?9
coeMHenuii 2.Teopwust cTpoeHust oOpranndeckux coeaunenuit .A.M.bytiepoga. JIP2JIPSJIP 7
A.M.ByTiepoBa 3.D5IeKTpOHHAs CTPYKTypa aTOMa YIriepo/ia B OpraHMYECKUX COEAMHEHUSX. MP 1 MP 9 MP 12 MP 15 MP 18
Knaccupuxanus 4. XuMHYECKHe CBA3H B OPraHUUYECKUX COETMHEHUSIX. SP, sz, Sp3-rn6p1v1)11/13au1/1;[. MP 20
OpraHMYecKux 5.M30Mepust. Bunbl u3oMepun: CTpyKTypHasi U IPOCTPAHCTBEHHAS TP 2TIP 4 IIP 7 TIP 20
coeUHEHMIA. IpakTHyeckoe 3aHATHE 4

1.Knaccuukanus 1mo 3JeMEHTHOMY COCTaBY.
2.Knaccuukanus mo CTpOSHHIO YIIIEPOJHOTO CKEIeTa.
3.Knaccudukamnus yriaeBoaopooB.

4.Knaccuukanus Mo HaamIuo yHKIIMOHAIBHBIX TPYIIL.
5.OCHOBHBIE KJIACChl OPraHUYECKUX COSIUHEHHM.

OK40OK60OK80K9

JIP 1 JIP 2 JIP 7

MP 1 MP 9 MP 12 MP 15 MP 18
MP 20

I1P 2 TP 4 IIP 7 IIP 20

Pa3nen.2 YriieBoaopoasl

26 (10/12/2)
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Tema 2.1.AnNKaHBI.

Ypox

1.37eKTpOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIBI METAHA.
2.T'OMOJIOTHYECKHH PSII ¥ M30MEPHsI ATKAHOB.
3.IIpocTpaHCTBEHHOE CTPOCHUE MOJICKYJI aJIKaHOB.

OK 4 OK 6 OK 8 OK 9
JIP 1 JIP 2 JIP 3 JIP 4 JIP 6

4.HoMmeHKIIaTypa alkaHOB.

MP 3 MP9MP 11 MP 17 MP 18
MP 20
ITP 2 I1P 5 ITP 8 TIP 13 I1P 20

IpakTHuyeckoe 3aHATHE

1.IIpoMslinuieHHbBIE CLIOCOOBI MOTYYECHUS aJIKaHOB
2.JIabopaTopHBIE COCOOBI MOTyYCHUAATKAHOB.
3.®OusnuecKue U XUMHUUECKHE CBOICTBA aJIKaHOB.
4.IIporHo3 peakIMOHHONCIIOCOHOCTHAIKAHOB.
5.MexaHu3M peakuuid paIuKaabHOr03aMeIIeCHUs.
6.Peaknus panuKanbHOTO 3aMELICHUS.

7.Peaxuyst nere1pupoBaHussL.

8.Peakius okuciaeHus.

9.[pyrue peakuuu ¢ pa3pyLIeHUEM YIIEPOIHON LETH.
10.IlpumeHeHe alKaHOB.

11.ITJIK meTana, mponana u OyTaHa.

HpO(l)eCCl/IOHaJILHO OPUEHTUPOBAHHOE CO/I€PKAHUEC

1.BazenuH, ero mpuMeHEeHHE B METUIIHHE.
2.ITapaduH, ero IpUMEHEHUE B MEAUIIUHE. ATTUTHKAIIHSL.

OK 4 OK 6 OK 8 OK 9
JIP1JIP2 JIP3 JIP 4 JIP 6
MP3MPO9MP 11 MP 12 MP 17
MP 18 MP 20

ITP 3 ITP 6 ITP 7 IIP 8 I1P 10 IIP
14 I1P 15 ITP 18 ITP 19 1P 20

Tema 2.2.
Inka0aaKaHbI.

Ypox

1.I'omonoruueckuii psii U CTpOEHHE LUKIOATKAHOB.
2.HoMeHkaTypa v U30Mepusl [IUKIOAIKAHOB.
3.Croco0bl MOMyYeHHsI IUKIOAIKAHOB.

5.CBoiicTBa U NPUMEHEHHUE [IUKIOATKAHOB.

OK40OK60OK80K9

JIP 1 JIP 2 JIP 3 JIP 5 JIP 7
MP3MPO9MP 11 MP 17 MP 18
MP 20

ITP 2 ITP 5 ITP 7 IIP 8 ITP 12 TTP
14 TIP 20

Tema 2.3. AJIKeHBI.

Ypok

2.I'oMOTOTHYECKHIA PSIT 1 N30MEpUS aJIKSHOB.
3.HoMeHKknaTypa aaKeHOB.

4.1IpoMBIIIUTEHHBIE CITOCOOBI MOTYYCHUAANKESHOB.
5.JJaboparopHbie cIOCOOBI MOJTyYEeHHSATKEHOB.

1.D5eKTpOHHOE U IPOCTPAHCTBEHHOE CTPOCHNE MOJIEKYJIBI STHICHA.

OK 4 OK 6 OK 8 OK 9

JIP 1 JIP2 JIP 3 JIP 5 JIP 7

MP 3 MP 9 MP 11 MP 17 MP 18
MP 20

ITP 1 ITP 2 ITP 4 TIP 5 TIP 8 ITP 9
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6.CBOICTBa aJIKEHOB. [P 14 TP 20
IpodeccuonalbHO OPHEHTHPOBAHHOE COJIEPKAHIE
1TIpuMeHeHNe B MEIUIIMHE IPOM3BOJHBIX MPOTIEHA — N30TIPONIAHOIAN TIHIEPHHA KaK
A (GEKTUBHBIX aHTHCEITHKOB.
2.IIporeH v rannepuH Kak KOMIIOHEHTHI TIPenapaToB IS JICYCHHUs KOXKHBIX 3a00JIeBaHU .
Tema 2.4.ANKHMHBI. Ypok
AJIKaMeHbI 1.D5eKTpOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIIBI alleTUIICHA. OK40OK60OK80K9

2.HomeHkmaTypa aJKkHHOB.

3.Crioco0bI MOTyYeHHs aTKHHOB.

4. Knaccudukalnys TMEHOBBIX YIJIEBOJIOPOIOB.
5.HomeHknaTypa u u3oMepusi TUEHOBBIX YIJIEBOJIOPOIOB.
6.CTpoeHHe CONPSKEHHBIX allKaIUEHOB.

7.Croco0bl OTydeHHs IUCHOBBIX YIIIEBOIOPOIOB.

JIP 1 JIP 2 JIP 3 JIP 5 JIP 7

MP 3 MP 9 MP 11 MP 17 MP 18
MP 20

ITP 1 ITP 2 ITP 4 TIP 5 IIP 8 ITP 9
I1P 14 TIP 20

Tema 2.5. AJIKMHBI.
AJIKEHBI. AJTKAJHEHBI.

IpakTHyeckoe 3aHATHE

1.®usnyeckue cBOMCTBA AIKMHOB, AIKEHOB, AJIKaIUCHOB.
2.XHMMUYECKUE CBOMCTBA AIKMHOB, AJIKEHOB, AJIKaIUCHOB.
3.00nacTv NpUMEHEHUs aTKUHOB, ATIKEHOB, aTKaIHEHOB.

OK40OK60OK80K9

JIP 1 JIP2 JIP 3 JIP 5 JIP 7
MP3MPO9MP 11 MP 17 MP 18
MP 20

[P 1 ITP 2 TTP 3 IIP 4 ITP 5 ITP
8 I1P 9 ITP 14 ITP 20

Tema 2.6. ApeHbl

Ypox

1.IlepBbie cBeneHNs 00 apOMATHYECKUX COSANHEHUSX.
2.CtpoeHue MoJeKyJIbl OeH301a.

3.I'omonoruyeckuii s, N30MepHusi © HOMEHKJIaTypa apeHoB.
1.0co0eHHOCTH XUMHUYECKUX CBOMCTB aKMIOEH30JI0B.
2.MexaHu3M BIUSHYS OPUEHTAHTOB IIEPBOTO POAA.
3.IIpuMeHeHne apeHoB.

IpodeccuoHabLHO OPHEHTHPOBAHHOE CO/IePKaAHNe

IMpumenenne 6eH30Ja M €ro TOMOJIOTOB KaK ChIPbs JUISl IPONU3BOJICTBA JIEKAPCTBEHHBIX MPENaparos,
caxapo3aMeHHTeNeH, MeIUIIMHCKOTO O0OPYIOBaHMS (CHCTEMBI IEpEeNUBaHHUA KPOBH, MOCYAA IS

OOJBHUII, YACTH OAHOPA3OBBIX HHCTPYMEHTOB H JIp.).

OK40OK60OK80K9

JIP 1 JIP 2 JIP 3 JIP 5 JIP 7
MP3MP9MP 11 MP 17 MP 18
MP 20

[P 2 TTP 5 TIP 12 TTP 14 I1P 16
TP 20
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[pakTuyeckoe 3aHATHE 4
1.IIpoMbInieHHBIE CIOCOOBI MOYYEHH OEH3071a ¥ €r0 TOMOJIOTOB. OK 4 OK 6 OK 8 OK 9
2.JlabopaTopHBIE CTIOCOOBI TIOTYYEHHUS APCHOB. JIP 1 JIP2 JIP 3 JIP 5 JIP 7
3.Du3nyecKue CBOMCTBA apEHOB. MP 3 MP9MP 11 MP 17 MP 18
4.TIporao3 peakIIMOHHON CTIOCOOHOCTH apeHOB. MP 20
5.MexaHI3M peaknui dJIEKTPOPIIFHOTO 3aMETICHHS. P 2 I1P 5 TIP 12 ITP 14 TIP 16
6.Peakuuu aneKTpohUIBHOTO 3aMeILeHNSI. ITP 20
7.Peakuiuy IpUCOEAUHECHHUS.
8.Peakmus okuciaeHns 0eH3oa.
IIpodeccuoHANBEHO OPMEHTHPOBAHHOE COJIEPAKAHNE
1.JlekapcTBEeHHbIE CPEICTBA HA OCHOBE OCH30I1a.
2.Ilpumenenne GeH30MHON KUCIOTHI B MEUIIMHE IPU KOXKHBIX 3a00JICBaHUSIX.
3.IIpuMeHeHne HaTPUEBOM coM OEH30MHON KHUCIOTHI KaK OTXapKHBAIOIIETO CPeJICTBA
IloaroroBka pedepaTUBHBIX co00meHMii Ha TeMy: «IIpupoaHBIH ra3».

Paznen 3. Kuciiopoaconepixaniue opraHuuecKue BeuecTsa 30 (10/20)

Tema 3.1. CiupThl. Ypok 2

IIpocteie 3¢uphbl.
1.IlonATHE O CIMPTaX U UCTOPHUS UX U3YUEHUS. OK4OK60OK80K9
2.Knaccuukanus ciupTos. JIP 1 JIP 2 JIP 3 JIP 5 JIP 7
3.DJIeKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOCHUE THIPOKCHILHOM TPYIITIHL. MP 3 MP9MP 11 MP 17 MP 18
4.1 OMOJIOTHYECKHUH PSIT TIPEAETBHBIX OJHOATOMHBIX CITUPTOB. MP 20
5.M30Mepusi 1 HOMEHKJIATypa aJIKaHOJIOB. [P 2 ITP 5 I1P 7 I1P 8 TIP 14 ITP
6.00111e crioco0BI TOTYYCHHUS IPEACTBHBIX OJHOATOMHBIX CITHPTOB. 16 TIP 17 ITP 18 ITP 19 IIP 20
7.IIpomBIIIeHHBIE CTIOCOOBI OTY4YEHHUS IPOCTEHIITNX aTKaHOJIOB.
[pakTuyeckoe 3aHATHE 4

1.dusnueckne 1 XUMUYECKUE CBOMCTBA CITUPTOB.

2.IIpuMeHeHne CIIUPTOB.

3.0t1aenpHbIe MPEACTABUTEIH ATKAHOJIOB: METaHOJ, dTaHOJ.
4.CpaBHUTENbHAS XapaKTEPUCTUKA OJHOATOMHBIX U MHOTOATOMHBIX CIIUPTOB.

IpodeccuoHaILHO OPHEHTHPOBAHHOE CO/IePKaAHNe

OK40OK60OK80K9

JIP 1 JIP 2 JIP 3 JIP 4 JIP 6
MP3MPO9MP 11 MP 17 MP 18
MP 20

JIP 1 JIP 2 JIP 3 JIP 4 JIP 6




1.IlprMeHeHNE CIUPTOB KaK Ae3HMH(EIMPYIOMIETO CPENICTRA.

2.Ilpodunaktika u JeyeHne MpoiekHeH, 00padoTKa 03KOToB ,()ypPYHKYJIIOB H JIp.

3.IIpuMeHeHune cupTa Kak KOMIIOHEHTA JICKapCTBEHHBIX CPEACTB.

4. IIpuMeHeHne 3TUIOBOIO CIIUPTA B METUIIMHE, KaK AHTUCENTUK, AaHTUAOT IPOTUB OTPABJICHUS OT
METaHOJIA W STWICHIJIMKOIIS], PACTBOPUTEND B (papMaIieBTHUECKHX ITpenaparax.

5.I1JIK sTunoBoro crnupra.
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ITP 2 TIP 5 ITP 7 IIP 8 ITP 14 IIP
16 ITP 17 ITP 18 ITP 19 ITP 20

Tema 3.2. ®eHOJIBI.

Ypok

1.®enonbl. CTpoeHne MOJIEKYJIbI (heHona.
2.I'omosoruyeckuit psili, U30MepUsi 1 HOMEHKIIaTypa (heHOJIOB.
3.Crioco6sI momydeHus (PeHOIOB.

OK 4 OK 6 OK 8 OK 9

JIP 1 JIP 2 JIP 3 JIP 4 JIP 6

MP 3 MP 9 MP 11 MP 17 MP 18
MP 20

ITP 2 ITP 3 ITP 5 IIP 8 IIP 14 TP
16 ITP 17 ITP 18 ITP 19 1P 20

HpaKTuquKoe 3aHATHE

1.®usnueckue cBoiicTBa ()EHOIOB.

2.Xumu4ueckue cBoiictBa (peHosoB: KucioTHbie CBOWCTBA, peakiusl AIEKTPO(UILHOTO 3aMEIeHNUS,
peakius MOJMKOHACHCAIINH, peaKIUs OKUCIICHUS, B3auMO/ieiicTBHe ¢ XyopuaoM xenesa |1,
00OpazoBaHue CIOKHBIX I(PUPOB.

3.IlpumeHeHue (eHoIIOoB.

4 I1K ¢enomOB.

HpO(l)eCCHOHaJILHO OPUECHTUPOBAHHOEC COICPKAHUC

1.IIpumenenue B menuimae 1,4% ¢eHomna, kak 06e300n1Baroliee ¥ aHTUCENTHYECKOE CPECTBO.
2.Ucnonb3oBaHue GeHosa B KaueCTBE KOHCEPBAaHTa B BAKLIMHAX.

OK 4 OK 6 OK 8 OK 9

JIP 1 JIP 2 JIP 3 JIP 4 JIP 6

MP 3 MP 9 MP 11 MP 17 MP 18
MP 20

ITP 2 ITP 3 ITP 5 IIP 8 I1P 14 ITP
16 ITP 17 ITP 18 ITP 19 ITP 20

Tema 3.3. Anbaeruasl u
KETOHDI.

Ypok

1.AnpIeruan U KeTOHBI KaKk KapOOHMIBHBIE OPTaHUIECKUE COCTUHCHUS.
2.D7eKTPOHHOE CTPOCHUE aJIbACTHTHOM TPYIIIIHL.

3.I'omonoruyeckuit psj, M30Mepusi © HOMEHKIIAaTypa ajibJIeTUI0B U KETOHOB.
4.Crioco0bI TOTyYeHUs albIeTHIO0B U KETOHOB.

5.KapOoHunbHBIE COSTUHEHHS B TIPUPO/IE.

OK40OK60OK80K9

JIP 1 JIP 2 JIP 3 JIP 5 JIP 7
MP3MPO9MP 11 MP 17 MP 18
MP 20

ITP 2 ITP 3 ITP 5 IIP 8 TP 14 ITP
16 ITP TP 20

HpaKTH‘leCKOC 3aHATHE
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1.®u3nyeckue CBOMCTBA aNbACTHUAOB U KETOHOB.

2. XuMH4YecKHue CBOMCTBA albAeTuA0B: Peakiius npucoeIuHeH s, peakiusi OKUCICHUS, peaKIus
MOJIMKOHJICHCAIIUH, PEAKIIHSI 3aMEIICHUSI.

3.XuUMHUYECKHE CBOMCTBA KETOHOB: Peakius npucoeInHeHus], peaklys OKUCIICHUS, PeaKIIHs
3aMEIIEeHNS 110 YTIEPOIHOMY aTOMY.

4 .IIpuMeHeHne abIeTHI0B H KETOHOB.

Hpotpeccnona.m,}[o OPUEHTUPOBAHHOC COICPKAHUC

1.IlpuMeHeHNe anpAeTua0B B MEIULIMHE.

2.Mcnionp30BaHue MUTPas (adbICTU) B MEIUIIMHE [T CHHXKCHUS TABJICHUS Y IETCH M B3POCIBIX,
YIIydIIeHUS 3pEHNUs, KaK aHTUCENITHK M aHTHOAKTepUATbHBIN Iperapar.

3.IIpuMeHeHne KETOHOB B KauecTBE (papMareBTHICCKUX MPETapaTosB.

OK 4 OK 6 OK 8 OK 9

JIP 1 JIP 2 JIP 3 JIP 5 JIP 7
MP3MP 9 MP 11 MP 17 MP 18
MP 20

ITP 2 TP 3 IIP 5 IIP 8 1P 14 IIP
16 ITP ITP 20

Tema 3.4. Kap6oHoBbIe
KHCJIOTHI

Ypok

1.ITonsiTne o kKapOOHOBBIX KHCIIOTAX.

2.Knaccubidukanus kapOOHOBBIX KUCIIOT.

3.DNeKTPOHHOEH POCTPAHCTBEHHOE CTPOCHUE KapOOKCHIIBHOM TPYIITIBL.
4.I'omMooriyeckuil psili MpeaesbHbIX 0JTHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
5.00611He crocoObI MOTYYCHUS KapOOHOBBIX KUCIIOT.

6.Crieninpuyeckre crnocoOb! MOMyYeHUs] KapOOHOBBIX KUCIIOT.

OK 4 OK 6 OK 8 OK 9

JIP 1 JIP2JIP3JIP 5 JIP 7

MP 3 MP 9 MP 11 MP 17 MP 18
MP 20

ITP 2 ITP 3 ITP 5 IIP 8§ IIP 12 TP
14 IIP 20

IpakTHuyeckoe 3aHsITHE

1.®usndeckue cBoicTBa KapOOHOBBIX KHCIIOT.

2.1IporHo3 XMMHUYECKHUX CBOWCTB KapOOHOBBIX KHCIIOT.

3. XuMHYECKHE CBOWCTBA MPEIENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.

4.IlpenenbHble 0THOOCHOBHBIC KapOOHOBBIE KHCIOTHI: MypaBbUHAsl KUCIIOTA, YKCYCHAasl KUCIIOTa.
S.HemnpenenbHble 0THOOCHOBHBIE KAPOOHOBBIE KUCIIOTHI, aKPHIIOBast, METAaKPHIIOBAsK KHCIIOTA.
6.ApoMaTHyeckue KapOOHOBBIE KMCIIOThI: OEH301HAsK KUCIIOTA, CAJMIMIIOBAs KUCIIOTA.
7.JIByXOCHOBHBIE KapOOHOBBIE KHCIIOTHI: IIaBeJIeBast KUCIIOTA.

8.IIprMeHeHne KapOOHOBBIX KUCIIOT.

IpodeccuoHaILHO OPHEHTHPOBAHHOE CO/IePKaAHNe

OK40OK60OK80K9

JIP 1 JIP 2 JIP 3 JIP 5 JIP 7
MP3MPO9MP 11 MP 17 MP 18
MP 20

ITP 2 ITP 3 I1P 5 TIP 8 ITP 12 TTP
14 TIP 20
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1.IlpumeHeHue KapOOHOBBIX KUCIIOT B KAYECTBE AHTUCENTHKA B MEUIMHE, IPH IIPOU3BOJICTBE
(bapmmpenapatoB( HapyKHBIX Ma3ell U PaCTBOPOB, ACIIUPHHA, IPOTHBOTYOEPKYJIC3HBIX CPEACTB
ap.).

2 IlpuMeHeHuUe JIMHOJIEBOH KUCIOTHI I PO(IIAKTUKH TPOMOO030B, yIydlleHus (YHKIUN HEPBHOH
CHCTEMBI.

3.JIuHOIEHOBAs KUCIIOTA KaK IPERyNpexeHIe HHPAPKTa MUOKAP/A U Jp. 3a00JICBaHUM.

Tema 3.5. Cii0:xHbIE Ypok 2

a¢upsl. Bocku u KupbI.
1.CtpoeHne MOJIeKyJ1, HOMEHKJIATypa U H30MEPHS CIOKHBIX 3(pHUpOB. OK 4 OK6 OK80OK9
2.0u3nvecKue CBOMCTBA CI0XKHBIX A3(QHPOB. JIP 1 JIP 2 JIP 3 JIP 5 JIP 7
3.CrocoObI MOyYeHHS CII0KHBIX 3(QUPOB. MP 3 MP 9 MP 11 MP 17 MP 18
4. Bocku, nX CTpOEHHE, CBOMCTBA M OMOIOTHIECKAST POJIb. MP 20
S.PacTuTeNbHBIE U JKUBOTHBIE BOCKHU. [P 2 ITP 3 ITP 5 IIP 8 ITP 12 ITP
IIpodeccuoHATBEHO OPHEHTHPOBAHHOE COJIEPAKAHNIE 14 11P 20
CrnosxHble 3(HPBI KAK OCHOBA JISKAPCTBEHHBIX CPEJCTB, KaK CaoN, BAJIMIO0I U JP.
IIpakTHyeckoe 3aHATHE 4
1. XuMm4gecKre CBOMCTBA CIIOKHBIX A(PHPOB. OK4 0OK60OK80OK9
2.IlpumeHeHne CI0XKHBIX APUPOB. JIP 1 JIP 2 JIP 3 JIP 5 JIP 7
3. XUMHUYECKOE CTPOCHHUE YKUPOB. MP 3 MP 9 MP 11 MP 17 MP 18
4.CBoticTBa 1 OMOJIOTHYECKAS POIIb )KUPOB. MP 20

[P 2 TIP 3 IIP 5 ITP 8 ITP 12 IIP
14 TIP 20

Tema 3. 6. YriieBoabl.  |[YpokK 2
1.YTieBoapl: CTpOCHUE U KITACCU(DHKAIIHS. OK 4 OK 6 OK8 OK9
2.Mounocaxapuabl. CTpoeHHe MOJIEKYH U ONTHYECKasi U30MEPHs MOHOCAXapHIOB. JIP 1 JIP 2 JIP 3 JIP 5 JIP 7
3.IIpeacraBurenu nento3 — Pubo3a u nezokcupubosa. MP 3 MP 9 MP 11 MP 17 MP 18
4.CtpoeHne MOJEKYJI TeKCO3. MP 20
5. XUMHYECKUE CBOMCTBA IIIOKO3BI. [P 2 TP 3 TP 5 IIP 8 TIP 12 ITP
6.DpykTO3a. XUMUYECKHE CBONCTBA. 14 TP 20
7.ducaxapunel. Caxaposa. Jlakro3a. Manbro3a.
8.ITomucaxapunel. Kpaxmai.
9.CTpoeHre MOJIEKYJ IEJUTFOJIO3HI.
10.®u3nyeckre U XUMUYECKHE CBOMCTBA LIEJTION03bI.
11.HaxoxxaeHue B mpupoe, 61osorndeckast pojib ¥ MPUMEHEHHE LEIITI0I03bI.

Pa3pen 4. OpraHuYecKue coeJUHeHHs. 6 (2/4)

A3oTOCoAep:KalIue




22

Tema 4.1.
IAMMHBI. AMHHOKHCJIOTBI.
beaku.

Ypox

1.ITonsTne 06 aMIHAX, MX KIACCHUPHUKAIIHS.
2.D7eKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHNE MOJIEKYJI aMHHOB.
3.I'oMonoru4eckuii psiJi, U30MepHsi 1 HOMEHKJIATypa MPEAEIbHBIX ATN(PAaTHUECCKUX aMHHOB.

OK 4 OK 6 OK 8 OK 9
UIP 1 JIP 2 JIP 3 JIP 5 JIP 7
MP 3 MP 9 MP 11 MP 17 MP 18

4.I'omonoruyeckuit psin. VizoMepusi 1 HOMEHKIIATypa apOMaTHIECKIX aMHUHOB.
5.Cnoco0bl nosydeHus anudaTHieckux aMHHOB.

6.Cr1oco0bI MOTyYeHUs apOMaTHIeCKUX aMIUHOB.

7.CTpoeHHe MOJICKYJT 1 HOMEHKIIATypa aMUHOKHCIIOT.

8.Croco0bI MoJTy4eHUs: aMUHOKHUCIIOT.

9.CTpyKTypa MOJIEKYI OCIKOB.

10.CunTe3 6e7KoB.

IpodeccuoHaIBLHO OPHEHTHPOBAHHOE CO/IePKaHUe

1.IlpumeHene aMMHOB B IPOU3BOICTBE JICKAPCTBEHHBIX MPENapaToB ( HAPUMEP HOBOKAWHA).
2.. [I[ppumMeHeHre aMUHOKHUCIOT B METUIIMHE TIPU U3TOTOBJICHUH JICKAPCTBEHHBIX TPENapaTos.
3.IlpuMeHeHrE TTPOM3BOIHBIX AaMHHOKHUCIIOT JUIS W3TOTOBIICHHSI OMOJIOTHYECKH aKTHUBHBIX T00aBOK

(BAJL).

MP 20
I1P 2 ITP 3 ITP 5 IIP 8 IIP 12 ITP
14 TIP 20

IpakTHuyeckoe 3aHATHE

1.IIporao3 peakmoHHON CIIOCOOHOCTH aMIHOB.
2.XUMHUYECKHE CBOMCTBA aMHHOB.

3.IIpumeHeHre aMUHOB.

4.XvuMHUYecKre CBOMCTBa aMHHOKHUCIIOT.
5.Cneneduyeckne peakiiui aMHHOKHCIIOT.
6.buonornueckas poib U MPUMEHEHHE aMUHOKUCIIOT
7. XUMHYECKHE CBOMCTBA OEJIKOB.

8.bronormueckue QyHKIMHA OCITKOB.

OK40OK60OK&80OK9

UIP 1 JIP2 JIP 3 JIP 5 JIP 7

MP 3 MP 9 MP 11 MP 17 MP 18
MP 20

[P 2 ITP 3 ITP 5 IIP § TIP 12 IIP
14 TIP 20

Pasnen S. BeicOKOMOJIEKY.

JISAPHBIC COCAUHECHU ST

5.1.
BBICOKOMOJ]CKy.]'Iflle)Ie
COCAMHCHHUSA.

Ypok

1.OCHOBHBIE TIOHATHUSI XMMHH BBICOKOMOJICKYJISIPHBIX COETMHEHHH.
2.IIpocTpaHCTBEHHOE CTPOSHHUE MAKPOMOJIEKYIL.

3.Crioco6bl MoTyueHUH BEICOKOMOJIEKYIISIPHBIX COSNHEHHH.

4 .Ilonumepuzanus.

S IlpencraBuTeny BHICOKOMOJIEKYIISIPHBIX COSAMHEHUI U IPUMEHEHHE B MEIUIIHE.
6.ITomukoHIeHCATIH.

OK40OK60OK80OK9

JIP 1 JIP 2 JIP 3 JIP 5 JIP 7

MP 3 MP 9 MP 11 MP 17 MP 18
MP 20

TP 2 ITP 3 ITP 5 ITP § TIP 12 ITP
14 IIP 20
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O0uias M HeOpraHu4yeckast XMMHSA

3. DNEeKTPOHEL.

4.OnexTpoHHas 000I04YKa.

5.OHepreTu4ecKuil ypoBEHb.

6.ITorsTHE 00 OpOUTAIAX, S-OpOUTAIN U P-OpOUTANH.

Pa3znen 1. TeopeTudeckne 0CHOBbI XMMHHU 76 (32/44)

Tema 1.1ATom. CocrtaB]Ypok 2

aTOMHBIX siep.

Xumnueckuii d1eMenT. |1.Sapo: IPOTOHBI U HEUTPOHBHL. OK 4 OK 6 OK 8 OK 9
H3oTonsi 2.30TOMBI. JIP 1 JIP 2 JIP 7

MP 3 MP 9 MP 11 MP 17 MP 18
MP 20
TP 1 ITP 2 ITP 7 ITP 9 TIP 19

IIpakTHyeckoe 3aHATHE 4
1.9OnekTpoHHast KOH(UTYpaLUsl ATOMOB XUMHYECKUX DJIEMEHTOB. OK4OK60OK80OK9
2.Ilopsmok 3amoTHEHUS 3JICKTPOHAMHU aTOMHBIXOPOUTANEH. JIP 1 JIP 2 JIP 7
3.2neKTpoHHBIe (POPMYIIBI ATOMOB ¥ HOHOB. MP3MP9MP 11 MP 17 MP 18
4.0c00eHHOCTH CTPOCHUS JCKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB 4-T0 U 5-TO TIEPHO/IA. MP 20
TP 1 ITP 2 ITP 7 ITP 9 TIP 19
Tema 1.2. Ypox 2
Ilepnoanueckuii 3aKoH
u Hepnoanyeckas 1.IIpeanoceuiku oTkpbITHs [lepuoanueckoro 3akoHa. OK4 OK6 OK8OK9
cucrema .M. 2.0rxpeitre Ileproguyeckoro 3akoHa. JIP 1 JIP 2 JIP 7
MeHjejieeBa B CBeTe 2.Ilepuonnueckas cucrema [I.11. Menuneneea - rpadpudeckoe otodpaxkenue [leproanaeckoro MP3MP9MP 11 MP 17 MP 18
TEOPHH CTPOEeHHs 3aKOHa. MP 20
ATOMA. 3.DOU3NIECKHi CMBICH MOPSIIKOBOTO HOMEpa IEMEHTa, HOMEpa IIeprojia 1 HOMepa TPYIIIbL. MP1TIP2TIP STIP 9 IIP 19
IIpodeccnoHa/IbLHO OPHEHTHPOBAHHOE COJEPKAHNE
1.Mcnionp30BaHNe XMMHUYIECKHUX 3JIEMEHTOB, COEAMHEHNE KOTOPhIX HAXOAAT IPUMEHEHHE B
MeIUIIHE.
2.IIpuMeHeHne XUMHUUECKUX JIEMEHTOB M UX U30TOTIOB, COEIMHEHNS KOTOPBIX HCIIOIB3YIOTCS B
SEPHON METUINHE AJIs JIEUCHHUS] OHKOJIOTHUYECKHX M CEepACYHO-COCYAUCTBIX 3a00JIeBaHNUIA.
Tema 1.3. Xumudeckasi |Ypok 2
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CBSI3b. 1.TToHsATHE O XUMUYIESCKOW CBS3H. OK4 OK6 OK 8 OK9
2.OCHOBHBIE XapaKTePUCTUKN XUMHUYECKOH CBSI3H. JIP 1 JIP 2 JIP 3 JIP 5 JIP 7
3.MonHas cBsa3b. loHHas KpucTamnueckas penieTka. MP3MP9MP 11 MP 17 MP 18
4. KoBaJieHTHas CBS3b. MP 20
5.00MeHHBIN MeXaHU3M 00pa30BaHMs KOBAJICHTHOM CBS3H. IIP 2 TTP 4 ITP 5 IIP 6 ITP 19
6./10HOPHO-aKIIEITOPHBIN MEXaHN3M 00pa30BaHKs KOBAJICHTHOW CBS3H.
7.1lonsipHas ¥ HETOJISIpHAsl KOBAJIEHTHBIE CBSI3U.
8.Meramuueckas XUMAYECKasl CBA3b.
9.Metannuyeckas KpUCTaJUIMUECKasl PeleTKa.
10.BongopoaHas XuMudeckas CBs3b.
11.MexMonekyIsipHas U BHYTPUMOJICKYJISIpHAsI BOAOPOIHBIC CBSI3H.

Tema 14. Ypok

KommiekcHbie

COeTHHEHHS 1.ITousaTHE O KOMIUIEKCHBIX COEOUHEHUSIX. OK 4 OK 6 OK 8 OK9
2.CTpoeHre KOMILJIEKCHBIX COETUHEHHM. JIP1JIP2JIP3JIPSJIP 7
3.Knmaccu¢ukaius KOMIUIEKCHBIX COSTUHCHUH. MP3MPO9MP 11 MP 17 MP 18
4.CBOMCTBA KOMITJICKCHBIX COCIMHCHUM. MP 20

TP 2 IIP 5TIP 7 ITP 10 IIP 15
I1P 17 ITP 19
Tema 1.5. Ypok




Kaaccuduxanus
HEOPraHuYecKuX

coequHeHud. OKcHabI.

1.00m1as XxapaKTepuCTHKa OKCUJIOB.
2.Knaccuukamnus OKCHIOB.
3.HomeHkinaTypa OKCHIOB.

OK40K60OK8OK9 25
JIP 1 JIP 2 JIP 3 JIP 5 JIP 7

MP2TIP3TIP4IIP STIP 71|
8
TP 10 ITP 11 ITP 17 ITP 19

HpaKTuqecxoe 3aHATHEC

1.®dusnyeckue cBONMCTBA OKCUJIOB.
2. XUMHUYECKHEe CBONCTBA OKCHJIOB.
3.Crioco0bI MOTyYeHUs OKCHIIOB.
4 .TlprMeHeHne OKCHIOB.

IpodeccuoHAIBLHO OPHEHTHPOBAHHOE CO/IePKaHUe

1.0kcup nuHKa — Ba)KHOE B MEIMITMHE coeuHeHNe. Mcnonb30BaHe okcHa IMHKA KaK aHTHUCENTHK,
MOJICYILIMBAIOIIEE, BSOKYIIEE BEIECTBO H 1P.

2.IlpumeHeHne nepMaHranaTa Kajaust IpH MPOMBIBAHHMH JKEJTyIKa U JIp.

3.Hcnonp3oBanune 1% nepexrcn Bogopoga B XUPYPTUH AJIs TPOMBIBAHUS PaH.

OK 4 OK 6 OK 8 OK 9
JIP 1 JIP 2 JIP 3 JIP 5 JIP 7

MP2TIP3TIP4 IIP STIP 71|
8
TP 10 IIP 11 ITP 17 ITP 19

Tema 1.6. Ypox
Kucaorsl.
1.KucnoTsl Heopranudeckue U OpraHudecKue. OK40OK60OK80OK9
2.Knaccuukamnus KUCIoT. JIP1JIP2JIP3JIP4JIP 6
3.HomeHkmatypa KHCIIOT.
IMP2TIP 3TIP 4 ITP S TIP 7 1|
3
IpakTHyeckoe 3aHsATHE
1.®du3nueckrecBOCTBa KUCIIOT. OK 4 OK 6 OK 8 OK 9
2. XUMHUYECKHE CBOMCTBA KUCIIOT. JIP 1 JIP 2 JIP 3 JIP 4 JIP 6
3.CrocoObl MOTy4YeHHsT KUCIIOT.
4.IlpuMeHeHne KUCIIOT. [IP2IIP 3 1IP 4 1IP S1IP 71
5.I1IK xucmoTT. 8
P 10 TIP 11 ITP 13 I1P 17 T
19
Tema 1.7. Ypox
OcHoBaHMusI.

1.0cHOBaHUS HEOPraHUYECKUE U OPraHUYECKHUE.
2.Knaccudukanus ocHoBaHUH.
3.HomeHnknatypa 0CHOBaHUH.

OK40OK60OK&80OK9
JIP 1 JIP 2 JIP 3 JIP 5 JIP 7

MP2TIP3TIP4IIP STIP 71
3
P 10 IIP 11 TIP 17 ITP 19
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IpakTHuyeckoe 3aHATHE

1.®u3nyeckue CBOMCTBA OCHOBAHHMM.
2. XUMHWYECKHE CBOMCTBA OCHOBAHUIA.
3.Cnoco0bl oTy4eHHs OCHOBAHHH.
4 .IlpnMeHeHre OCHOBAHUH.

OK 4 OK 6 OK 8 OK 9
JIP 1 JIP 2 JIP 3 JIP 5 JIP 7

P 2TIP3TIP 4 IIP STIP 7 I
3

ITP 10 TIP 11 ITP 17 ITP 18 IT
19

Tema 1.8. Coun.

Ypok

1.001mue cBeIeHMS O COMISIX.
2 .Knaccugukarus coeit.
3.HomeHknaTypa conei.

OK 4 OK 6 OK 8 OK 9
JIP 1 JIP2 JIP 3 JIP 5 JIP 7

IMP2TIP3TIP 4 IIP STIP 7 I
8
P 10 TIP 11 ITP 17 ITP 18 IT
19

IIpakTHYeckoe 3aHATHE

1.®usnyeckne CBOMCTBA COJICH.
2. XAMUYSCKUE CBOMCTBA COJICH.
3.Crioco6bI osTyueHHs COTeH.
4.IIpuMeHeHHe CoJei.

Hpocbeccuonanbﬂo OPUEHTUPOBAHHOE COAECPKAHUEC

1.IIpumeHeHune conelf B MEUIIMHE.

3.IlpumeHeHne HUTpaTa cepedpa Kak Je3NH(UIMPYIOIIee U NPHKUTAIOIIee CPEICTBO.
4.Cost MarHus Kak ciIaOUTeIbHOE CPECTBO.

2.Vcrionb30BaHKe XJIOpUA HATPUS JIsl IPUTOTOBICHUS (PU3UOJIOTHIECKOTO PacTBOpa.

OK 4 OK 6 OK 8 OK 9
JIP 1 JIP2 JIP 3 JIP 5 JIP 7

MP2TIP3TIP4TIP STIP 7
8
P 10 TIP 11 TTP 17 ITP 18 IT
19

XMMHYECKOI

Tema 1.9. Ilousitue o

Kaaccuduxanus
XHUMHUYECKUX PeaKIuii.

peakuum.

Ypoxk

1.ITorATHE O XUMHYECKON PEaKITHH.
2.Peaknuu, naymue 6e3 M3MEHEHUS COCTaBa BEIIECTB.
B.AnoTponus 1 alJIOTPOINHbBIE BUAOU3MEHEHUSI.

OK 4 OK 6 OK 8 OK 9

JIP 1 JIP 2 JIP 3 JIP 5 JIP 7

MP 3 MP 9 MP 11 MP 17 MP 18
P 2TIP 4 TIP 7 1P 12 15 I1P 17
1P 19

4. IIpudauHBI aJUTOTPONIMY Ha ITpuMepe MoauduKanuii Kucinoposa, yriepoaa u gochopa.

Tema 1.10.

CkopocThb

Ypoxk




XMMHUYECKOH peakuum.

27

1.CKOpOCTh XMMHYIECKOH PEaKIIHH.
2.3aBHCUMOCTH CKOPOCTH XUMHUYECKOHM PEAKIINK OT IIPUPOIBI PEArUPYIOLINX BEIECTB,

3.DakTOpHl, BAUAIOLINE HA CKOPOCTh XUMUYIECKOU PEAKIIUH.

KOHICHTpaluu, TEMIICPATYPhI, IUTOMIAJN TOBEPXHOCTHU COMPUKOCHOBCHU U KaTaJIu3aTopa.

OK 4 OK 6 OK 8 OK 9

JIP 1 JIP 2 JIP 3 JIP 5 JIP 7

MP 3 MP 9 MP 11 MP 17 MP 18
P2 TIP 4 IIP 7 I1P 12 15TIP 17
1P 19

IlpakTHyeckoe 3aHsITHE

1.06001meHre 1 cucTeMaTH3aIMs 3HAHUH 110 TeMe: « CKOPOCTh XMMUYECKUX PEaKITHID).
2.Pabora B TeTpamsx.

OK 4 OK 6 OK 8 OK 9

JIP 1 JIP 2 JIP 3 JIP 5 JIP 7

MP 3 MP 9 MP 11 MP 17 MP 18
I[P 2TIP 4 IIP 7 1P 12 15 I1P 17
1P 19

Tema 1.11. O0paTumocTb
XMMUYECKUX  peaKuuid.
YcaoBua cMeleHUus

Ypoxk

1.00paTHMOCTh XMMUUECKON PEaKLIUH.
2.HeoOpaTtumble n 00paTUMbIe XUMHYIECKUE PEAKIIIH.

OK 4 OK 6 OK 8 OK 9
JIP 1 JIP2 JIP 3 JIP 5 JIP 7
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XMMHYECKOro
paBHOBecHs no
npuanuny Jelllareiase.

3.CocTosiHAEe XUMHUIECKOTO PABHOBECHS ISl OOPAaTUMBIX XUMUIECKUX PEaKINH.
4.Crioco0pl CMeEIIeHnsT XMMHUYEeCKOTO pPaBHOBECHS Ha IpHMEpe CHHTe3a aMMHaka. B3amMocBs3p
TEOPHU U TIPAKTHUKHU Ha IPUMEPE STOr0 CUHTE3A.

MP 3 MP9MP 11 MP 17 MP 18
P 2T1P 4 I1P 7 IIP 12 15 TIP 17
ITP 19

IpakTHyeckoe 3aHATHE

1.0000menne u cucTeMaTH3alys 3HAHUH 00 OOpAaTHMBIX XHMHYECKHX PEaKIHAX, XUMHIECKOM
[PAaBHOBECHH U YCIIOBHUSX €€ CMEIICHHUS.

2 Ilpunnun Jle-laTense.

3.3ama4u A1 CaMOCTOSATENIBHOTO PELICHHUS.

OK40OK60OK80K9

JIP 1 JIP 2 JIP 3 JIP 5 JIP 7
MP3MPOMP 11 MP 17 MP 18
P 2TIP 4 TIP 7 TP 12 15 I1P 17
ITP 19

Tema 1.12. JIucnmepcHble
cuctembl. PacTBopbl.

Ypok

1.lucrniepcHble CUCTEMBI M MX KJIaCCU(HUKALHSL.

2.XUMUYECKHUE BEIECTBA U CMECH.

3.IloHsTHE O AUCIIEPCHBIX CHCTEMAX.

4.I'pybomucniepcHbIe cUCTEMBL. A3po3oid. OMynnbenu. CycrieH3nu.

5. TonkoxucnepcHsle cucTeMbl. KomonaHsie pacTBOPHI. 30JH U TelH.
6.3HaueHNE KOJIOMIHBIX PACTBOPOB.

7.PactBopbl. KoHIIEHTpa1ys pacTBOPOB M CHIOCOOBI €€ BEIPasKeHNSI.

OK 4 OK 6 OK 8 OK 9

JIP 1 JIP2JIP3JIP 5 JIP 7

MP 3 MP 9 MP 11 MP 17 MP 18
[P 2 ITP 4 TTIP 14 ITP 15 TP 19

IpakTHyeckoe 3aHsITHE

1.06001meHne u cucTemMaTu3alys 3HAHUH M0 TeMe: «JlucnepcHble cucTeMbl. PacTBOpBD).
2.PBOoTa B TETpajsIX.

OK 4 OK 6 OK 8 OK 9

JIP 1 JIP 2 JIP 3 JIP 5 JIP 7

MP 3 MP 9 MP 11 MP 17 MP 18
TP 2 TP 4 TTP 14 ITP 15 TIP 19

Tema 1.13. I'mapoJns.

Ypox
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1.IlonsTHE THApPOIN3A.

2.00paTUMBII THAPOIIN3 COJIEH.

3.HeoOpaTuMbIii THIPOIIN3 HEOPTAaHUIECKUX BELIECTB.
4.HeoOpatumslit rTHAPOIN3 OMHAPHBIX COCIMHCHUI.

OK 4 OK 6 OK 8 OK 9

JIP 1 JIP 2 JIP 3 JIP 5 JIP 7
MP3MP 9 MP 11 MP 17 MP 18
TP 2 TIP 4 TP 7 I1P 11 1P 14
ITP 16 TIP 17 ITP 19

IpakTHuyeckoe 3aHATHE

1.06001meHme U cucTeMaTH3aIMs 3HaHUH 1Mo Teme: « ['maponns ».
2.Pabota B TeTpaasx.

IpodeccuoHaIbLHO OPHEHTHPOBAHHOE CO/IePKaHUe

FI/IHPOHI/IS HIUPOKO HUCHOJb3YCTCA B MCAUIIMHE KaK ,Z[€3I/IH(1)I/II_[I/IpyIOH.[CC CpCACTBO, TAK K€ BXOAUT B
COCTaB I'JIa3HBIX KaIICJIb cym,(baT IIMHKA.

OK 4 OK 6 OK 8 OK 9

JIP 1 JIP2JIP3JIP 5 JIP 7
MP3MPO9MP 11 MP 17 MP 18
P2 I1P 4 ITIP 7 IIP 11 IIP 14
IP 16 TIP 17 ITP 19

Tema 1.14. Ypox

OxucIuTeIbHO—

BOCCTAHOBHTEILHLIE 1.OKMCIIUTENBHO — BOCCTAHOBUTENIbHEIE peakiiu. CTeneHb OKUCIEHUS. OK 4 OK 6 OK 8 OK 9
peakuuu. 2.0mpenencHue CTEIIEHN OKUCIICHHS 110 (hopMyIie COeTHHCHNS. JIP 1 JIP 2 JIP 3 JIP S JIP 7

3.ITonsiTHe 00 OKUCITUTENBEHO — BOCCTAHOBUTEIBHBIX PEAKIHIX.

MP 3 MP 9 MP 11 MP 17 MP 18
TP 2 ITIP 4 ITP 5 ITP 7 IIP 11 ITP
14 TIP 19

HpaKTH‘leCKOB 3aHATHE

1.Metoa 3eKTpOHHOTO OanaHca

2.Knaccupukanusi XuMUIeCKUX PEeaKITHii.

3.MeToa HOHHO — AJIEKTPOHHOTO OaxaHca ( METOAIMOIYPEaKIIHA).
4. .OKHUCIUTENHHO — BOCCTAHOBUTEIbHBIN OTEHIIUAIL.

OK 4 OK 6 OK 8 OK 9

JIP 1 JIP2 JIP 3 JIP S JIP 7

MP 3 MP 9 MP 11 MP 17 MP 18
TP 2 ITIP 4 ITP 5 ITP 7 IIP 11 ITP
14 1IP 19

Tema 1.15. DaekTpoaus.

2.0nek

Ypok

1.IlonsTHE SNEKTpOAM3A.

TPOJIN3 PACILUIABOB JIEKTPOJIHTOB.
3.D5IeKTPOSN3 PACTBOPOB AJIEKTPOJIUTOB C HHEPTHBIMH JIEKTPOIAMHU.
4.27eKTpoJIN3 pacTBOPOB JIEKTPOJIHUTOB.

OK40OK60OK&80OK9

JIP 1 JIP2 JIP 3 JIP 5 JIP 7

MP 3 MP 9 MP 11 MP 17 MP 18
I1P 2 ITP 4 TIP 14 ITP 15 TP 19

HpaKTH‘leCKOC 3aHATHE
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1.D7eKTpoTN3 paciiiaBOB ¥ pacTBOPOB Ha MpHUMeEpe XJIOpHIa HATPHSL.
2.IlpakTHyeckoe NpUMEHEHHUE JIIEKTPOIIN3A.

3.DNeKTpOIUTHUECKOE TTOTYUYEHHE aTlOMUHUSI.

4.27eKTpoIN3 PacTBOPOB COJIEH OECKHUCIOPOAHBIX KUCIIOT ( KpoMe PTOPUIOB).
5. 97EKTPOIU3 PACTBOPOB COJICH KUCIOPOIOCOACPIKAIIUX KUCIOT U (PTOPHUIIOB.
6.IIpuMeHeHune 2neKTpoIu3a.

IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COJIEPAKAHNIE
Onextpodopes — 3TO UCMOIB30BAHNE IBICHUH AIEKTPOIN3a AT BBOJA JIEKAPCTB YEPE3 KOXKY.

OK 4 OK 6 OK 8 OK 9

JIP 1 JIP 2 JIP 3 JIP 5 JIP 7

MP 3 MP 9 MP 11 MP 17 MP 18
I1P 2 TIP 4 IIP 14 ITP 15 IIP 19

Camocmosamenvhas pa60ma

Iloozomoska k KOHmpOJ'leOI:i pa60me Ha memy: « OKucaumenvHo — 60CCMAHOBUMEIbHDLE
peaxkyuuy.

12Pa3nen 2. Heoprannueckasi XumMusi

36 (24/12)

Tema 2.1. HemeTa/ibl.
Boxopon.

Ypox

2

1.Bonopon.

2.HaxoxaeHue B Mpupoe.

3.Ilony4yenue Bogopoa.

4.Dusnueckre 1 XMMUYECKUE CBOMCTBA BOAOPOA.
5.Ilpumenenue Bogopoa.

IIpogeccuoHAIBLHO OPUEHTUPOBAHHOE COJIEP)KaHUE

1.BomopoaHas Tepanus Kak COBPEMEHHBIH METO/I TPO(PUIAKTHKY U JICUEHUS] MHOTHX 3a00JIeBaHUil.

OK40OK60OK&80OK9

JIP 1 JIP 2 JIP 3 JIP S JIP 7

MP 3 MP 9 MP 11 MP 17 MP 18
MP2TIIP 4TIP 9 IIP 14 I1P 16
TP 17 IIP 19

Tema 2.2. I'ajiorennl.

Ypox

1.I'anorensr. O0mas xapaktepuctuka sneMerToB VIIA — rpymmer. @rop. Xiop.
2.I'anoreHsl — NpoCThIE BENIECTBA.

OK40OK60OK&80OK9
JIP 1 JIP 2 JIP 3 JIP 5 JIP 7

3.T'asioreHsl B mpupoJe.

4. XMHUYECKHE CBOMCTBA IaJIOTCHOB.

5.I1lomy4eHue u NpUMEHEHHUE rajJOTeHOB.

6.I"anoreHoBOOPOIBI M TaJOTCHOBOJOPOHBIC KHCIOTHI. [ aioreHu b,
7.KucnopoaHble COeAMHEHUS XJIOPA.

MP 3 MP 9 MP 11 MP 17 MP 18
TP 2 ITP 4 ITP 14 ITP 16 IIP 17
IP 19

IpodeccuoHaILHO OPHEHTHPOBAHHOE CO/IePKaAHNe

1.IlpuMeHeHHE B MEIWIIMHE HEKOTOPBIX (PTOPCOACPKAIMUX COCHUHCHHN Kak
Cpe/CcTBa, B T.4. HCTIONB3yEeMbIe ISl HApKO3a U JIp.

2.1llupokoe TpUMEHEHHE B MEIWIMHE XJIOPHIa HATPHUS HCIIOJIB3YEMBIH B BHIE H30TOHHYECKOTO

JICKapCTBCHHBIC

BoaHOTO 0,9% pacTBOpa A1l BHYTPUBEHHBIX ¥ BHYTPUMBIIICYHBIX HHBEKIUH 1 JIp.
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Tema 2.3. XaJbKOreHbl.
Kucaopoa. O30H.

Ypox

1.06mas xapakrepucTrKa 31eMeHToB VIA — rpymiisL.
2.Kucnopox u o30H. Haxoxxnenune B mpupoze.
3.dusnyeckre ¥ XMMHUYECKHE CBOMCTBA KUCIOPOA M 030HA.
4.TlorydeHne KACIOPOIa M 030HA.

5.IIpumMeHeHre KUCIOpOAa U 030HA.

IpodeccuoHAIBLHO OPHEHTHPOBAHHOE COlePKaHUe

1.IIpuMeHeHHEe KUCIOpOia B MEULIMHE B BUJIE MHTAISIMHA.
2.Mcnonp30BaHNe KUCIOPOIHBIX KOKTEHICH AT MPO(HITAKTHKY THITIOKCHH U TIP.
3.IlpuMeHeHNE 030Ha NPH JICYCHUH PA3IMYHBIX MHOUINPOBAHHBIX M IUIOXO 3a)KUBAIOLINX PaH.

OK 4 OK 6 OK 8 OK 9

JIP 1 JIP2JIP3JIP 5 JIP 7
MP3MP9 MP 11 MP 17 MP 18
ITP 2 TIP 4 IIP 14 I1P 16 ITP 17
ImP 19

Tema 2.4.Cepa.

Ypok

1.Cepa. HaxoxaeHnue B mpupo/ie.

2.BaneHTHBIE BO3MOXHOCTH U aJUIOTPOITHSL.

3. XUMHUYECKUE CBOMCTBA CEPBI.

4.IlonyuyeHue ¥ IPUMEHEHUE CEPBI.

5.CepoBoiopOa U CyIb(UAIBIL.

6.CTpoeHne MOJICKYJIbI ¥ (PU3NIECKUE U XMMHUYECKHIE CBOICTBA CEpPOBOIOPOIA.
7 IlomyueHne n IpUMEHEHHE CEPOBOIOPO/IA.

8.Cynbbunsl. XuMHYECKHE CBO¥ 1 CTBA.

9.0xcun cepsl (1V). CepHucTast KUCJIOTa U €€ COJH.

10.0Oxcun cepsl (V). CepHast KUCIIOTa U €€ COJH.

HpO(l)eCCHOHaJILHO OPUECHTUPOBAHHOEC COICPKAHUC

[MpumeHeHne cepbl W €€ HEOPraHWYECKUX COCAMHEHUI NPH MHOTMX XPOHMYECKHX KOXHBIX MU
THHEKOJIOTHYECKUX 3a00JIeBaHUAK, MPU MPO(ECCHOHANBHBIX OTPABICHUIX TSDKESIBIMU METaIUIaMH (
PTYTh, CBUHEII).

OK 4 OK 6 OK 8 OK 9

JIP 1 JIP2JIP3JIP 5 JIP 7

MP 3 MP 9 MP 11 MP 17 MP 18
TP 2 ITP 4 IIP 14 ITP 16 IIP 17
ITP 19

Tema 2.5. [loarpynna

Ypok

azora. Azor. ®ocdop.

1.00mas XxapakTepucTHKa 3JIeMeHTOB VA — rpyIisl.

2.A30T. ®usnueckre ¥ XUMHYECKHE CBOMCTRA.

3.ITony4yeHne U MpUMEHEHUE a30Ta.

4. Ammuak. CoJli aMMOHHSL.

5.0xcunbl a3ota. A30TUCTasi KUCIOTA U HUTPUTHL.

6.A30THas KUCIIOTA U HUTPATHI.

7.®ochop u ero coenuHenus. Puznveckre U XUMUIECKHE CBOWCTBA. [lonydeHne u mpuMeHeHHE.

HpO(l)ECCl/IOHaJ'll)HO OPUEHTHUPOBAHHOE CO/IePKAHUE

OK40OK60OK80K9

JIP 1 JIP2 JIP 3 JIP 5 JIP 7
MP3MPO9MP 11 MP 17 MP 18
TP 2 TIP 4 TIP 14 ITP 16 ITP 17
ITP 19




1.IlpumeneHne a3oTa B MEAMIMHE [UIA XPAHCHHS MEAMKAMEHTOB, KPOBH M KpPOBE3aMCHHTEINEH,
ynaneHus: 60poaBOK, 3pO3UH LISHKU MaTKH | JIp.

2.Ilpumenenne B meauuuae 10% pacTBopa ammuaka (HAIIATHIPHBIH CHHPT) HPH OOMOPOYHBIX
COCTOSIHUSIX, JJIS1 CTUMYJISILIUM PBOTHI, YKyCaX HAaCEKOMBIX U Jp.

3.Hcnonp3oBanue coequnennit Gpocdopa B BuE JEKapCTBEHHBIX MIPENapaToB
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Camocmosamenvhas pa60ma

Iloozomoexa kK KonmpoavHou padome na memy: « Hemannoiy.

Tema 2.6. Iloarpynma
yriaepoaa. Yriaepon.
Kpemumii.

Ypox

1.Yrnepon u ero coeAMHEHNU .

2.061mas xapakTepucTika 31eMeHToB [VA.

3.Yriepo HaX0XE€HUE B IPUPOJE.

4.Yraepon. XuMuuecKre CBOHCTBA.

5.KpeMHuii u ero coeAMHEHUs

6.Kpemuuii. Oxcuapl kpemuus. Kpemuuenas kucnora. CUIUMKATHL.

IpodeccuoHaIBLHO OPHEHTHPOBAHHOE CO/IePKaHUe

1 .Mcnionp30Banme yriaepoaa Mpu pa3paboTKe pa3IHIHBIX TEXHOJOTHHA M3TOTOBJICHUS METUIIMHCKUX
W3/1eJIUN, NCKYCCTBEHHBIX OPTaHOB U TKaHEH.

OK 4 OK 6 OK 8 OK 9

JIP 1 JIP2 JIP 3 JIP 5 JIP 7

MP 3 MP 9 MP 11 MP 17 MP 18
ITP 2 TTP 4 ITP 9 IIP 14 IIP 16
IP 17 IIP 19

HemeTaJIbl.

IpakTHyeckoe 3aHsITHE

1.06001meHne U cucTeMaTH3anus 3HaHUH 1o Teme: «Hemerauen.
2. Pabota B TeTpamix.

OK40OK60OK80K9

JIP 1 JIP2 JIP 3 JIP 5 JIP 7
MP3MPO9MP 11 MP 17 MP 18
[P 2 ITP 4 TTIP 9 TIP 14 IIP 16
IP 17 IIP 19

Tema 2.7. OoOwas
XapaKTepUCTHKA
METAJLJIOB.

Ypox

1.B3anMoielicTBHE METAIITIOB C PACTBOPaMH KHUCIIOT U COJIEH.
2.Amomunotpnanus. Kopposust meranios.

3.IToHsITHE O XUMUYECKOM U 3JIEKTPOXUMHUUECKONH KOPPO3UH.
4.EcTecTBEeHHBIC TPYIBI METAJIOB HA IPUMEPE METOTHBIX METALIOB.

OK 4 OK 6 OK 8 OK 9

JIP 1 JIP 2 JIP 3 JIP 5 JIP 7

MP 3 MP 9 MP 11 MP 17 MP 18
TP 2 ITP 4 ITP 9 IIP 14 I1P 16
IP 17 TIP 19

Tema 2.8. O0wmasn
XapaKTepucTHKA
MeTaJI0B

Ypok

1.11]en0o4uHbIEC U IIETOYHO3EMEIbHBIC METAJLIBI.
2.ITosoxeHne B IEPHOAMIECKON CHCTEME U CTPOEHHE aToMa.

OK 4 OK 6 OK 8 OK 9
JIP 1 JIP 2 JIP 3 JIP 5 JIP 7
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TArpynnbiulIA rpynnsi.

3. duznyeckne ¥ XUMHYECKHE CBOMCTBA.
4.IlonyuyeHune ¥ MPUMEHEHUE MIETOYHBIX U IIET0YHO3EMENbHBIX METAIIOB.

MP 3 MP9MP 11 MP 17 MP 18
ITP 2 TTP 4 ITP 9 ITIP 14 IIP 16 ITP
171IP 19

Tema 2.9. Meraaibl
MOGOYHBIX MOATPYIIIL.

Ypok

Xpom. Mapraneu.

1. Xpom. CoenuHEeHHS XpoMa.

2.dusznyeckre 1 XUMHUCCKUE CBOMCTBA.
3.Ilonmy4yenne u mprUMeHEHNE XpOMa.

4. Maprasren. CoennHeHHS MapraHIia.
5.Du3nyeckue U XMUMHUYECKHE CBOMCTBA MapraHIia.
6.ITony4yeHne 1 mpUMeHEHUE MapraHIia.

HpO(l)eCCl/IOHaJILHO OPUEHTUPOBAHHOC COICPKAHUC

1.Xpom B kauecTBe OOABKM Ha3HAYAIOT B KOMIUICKCHOI Tepanuu MpH JIeYeHHH U30BITOYHOIO Beca
Y OKUPEHUHU U JIP.
2.IIpuMeHeHHne Maprasiia B BOAHBIX pacTBOPAX JUIS IPOMBIBAHHS paH U JIp.

OK 4 OK 6 OK 8 OK 9

JIP 1 JIP 2 JIP 3 JIP 5 JIP 7

MP 3 MP 9 MP 11 MP 17 MP 18
TP 2 TIP 9 ITP 14 TP 16 ITP 17
ITP 19

Tema 2.10. MeTajabl
N000YHBIX NOATPYIIL.
Kenezo. Menn. LHunk.

Ypox

1.CoenuHenus xenesa.

2.Dm3uyecKrue 1 XUMHUICCKIES CBOMCTBA JKelre3a.
3.CoeiMHEHUS ME/IH.

4 I{uak. X¥MMUYECKHE CBOKCTBA.

5.CoequHEHNs LIMHKA.

IpodeccuoHaILHO OPHEHTHPOBAHHOE CO/IePKaHUe

1.Xene3o sBisieTcss coCTaBHOM 4acThiO IeMOIJIOOMHA, YYacTBYyeT B 0Opa3oBaHMHU JHUM(OUUTOB U
SPUTPOIUTOB U JP.

2.IlpuMeHeHne  MeIud B MEAMIMHE B KadecTBE MPOTHBOBOCHAINUTEIHHOTO.
KpoBoocranaBimBaromero, aHTHOAKTEPHAIILHOTO 1 JKapOIIOHMKAIOIIETO CPE/ICTBA.

3.1luHK perynupyeT ypoBEeHb caxapa U y4acTBYeT B CEKPELIUU UHCYIIHHA.

OK 4 OK 6 OK 8 OK 9

JIP 1 JIP2 JIP 3 JIP 5 JIP 7
MP3MPO9MP 11 MP 17 MP 18
P2 I1P 9 ITP 14 ITP 16 IIP 17
IP 19

2.11. MeTaJLiIbl.

IpakTHyeckoe 3aHATHE

1.0600111€H1E U cCHCTEMATH3ALMS 3HAHUH 110 TeMe: « MeTaruIel».
2.Pabora B TeTpamsx.

OK 4 OK 6 OK 8 OK 9

JIP 1 JIP 2 JIP 3 JIP 5 JIP 7

MP 3 MP 9 MP 11 MP 17 MP 18
IMMP2IIP 9 ITP 14 ITP 16 IIP 17
ITP 19

2.12. I'enernueckas

Ypok




CBfI3b MEKAY KJjaccamMu
coeTMHEHMI.
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1.CBs13p MEXTy KJIACCAMH HEOPTaHHICCKUX COSTUHCHHN.
2.Pemnrenue 3amauy.

OK 4 OK 6 OK 8 OK 9

JIP 1 JIP 2 JIP 3 JIP 5 JIP 7
MP3MP 9 MP 11 MP 17 MP 18
ITP 2 TIP 4 ITP 5 ITP 7 ITP 10 IIP
19

3I0POBbHE Y€JI0BEKA

[pakTuyeckoe 3aHATHE 4
1.0060011eHIe U CUCTeMAaTH3aIMsI 3HAHU# Mo TeMme: «[ eHeTHYecKas CBsI3b MKy KJIacCaMu OK 4 OK 6 OK 8 OK 9
COCITMHCHUIT. JIP 1 JIP 2 JIP 3 JIP 5 JIP 7
2.Pabora B TeTpaasx. MP 3 MP9MP 11 MP 17 MP 18
I1P 2 ITP 4 I1P 5 ITP 7 ITP 10 ITP
19
Pazgen 3. XuMusl U 5KU3Hb. 4)
Tema 3.1. Ponb XxumMuHu B[Ypok 2
o0ecreyeHUH
ycroitunBoro passurus  |1.Ponbs Xxumuu B o6ecriedeHHy ycTOMYMBOIO Pa3BUTHS YEJI0BEYECTBA. OK40OK60OK80K9
JeJJoBeYecTBa 2. ITonsiTe 0 HAYYHBIX METO/AaX MO3HAHUS U METOIOJIOTUH HAYYHOT'O UCCIIEIOBaHMUSI. JIP1JP2JIP3JIPS5JIP 7
3.HayuHble MPUHIUIIBI OPraHU3allui XUMHYECKOTO IPOU3BO/ICTBA. MP 3 MP 9 MP 11 MP 17 MP 18
4. TIpoMBILLIEHHBIE CIOCOOBI TOMy4eHUABAXKHEHIIINX BEHIECTB (HA MpPHMEpe MPOU3BOICTBA 1P 1 IIP 14 ITP 15
aMMHaKa, CepHON KUCIIOTHI, METAHOJIA).
S.IIpoMBbIIIeHHBIE CITOCOOBI MOTYYeHNS METAJIOB U CIIJIABOB.
6. XUMHUECKOE 3arpsi3HEHUE OKPY>KAIOLEH CPEllbl U €ro MOCIEICTBUS.
7.1Ipo6meMa mepepabOTKH OTXO0JI0B ¥ TOOOYHEIX MPOIYKTOB.
8.PoJib XuMUM B 00ECTICUECHUH YHEPTETUYECKOM OE30MacHOCTH.
9.1lpuHuumel «3e1eHON XUMHUHY.
Tema 3.2. Xumus u Ypok 2

1.XuMus 1 370pOBbE YEIIOBEKA.

2.JlexapcTBeHHBIE cpelcTBa. [IpaBuiia ucnoabp30BaHMs JIEKaPCTBEHHBIX IPENapaTos.
3.Ponb xumMuM B pasBUTHH MEAUIIUHEIL.

4. Xumuss numy. OcHOBHbIE KOMIOHEHTHI numy. llumesble moGaBku. Poss xumuu B
oOecriedeHun muineBon 6e3onacHoctu. 5.KocMmernueckue u mapQromMepHblie Cpe/icTBa.
6.beiToBast xumus. IlpaBua 6e30mMacHOTO MCMOMB30BAaHUS MpENapaToB ObITOBOW XMMHH B
[TOBCETHEBHOM XKHU3HU.

OK 4 OK 6 OK 8 OK 9

JIP 1 JIP2JIP3JIP 5 JIP 7

MP 3 MP 9 MP 11 MP 17 MP 18
TP 1 ITP 14 ITP 15
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5. IVTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBbI

OcBoenne yue6HOro mpeameraOVIL. 11 Xwumus CIOCOOCTBYET (OPMHPOBAHUIO OOLIUX
KOMIIeTCHIIUI

OK 04. O¢ddexTrBHO B3aMOAEHCTBOBATH M pabOTaTh B KOJUIEKTUBE M KOMAH/IE;

OK 05. OcyuiecTBisiTh yCTHYIO U IMUCbMEHHYIO KOMMYHMKAIMIO Ha TOCYAAPCTBEHHOM SI3bIKE
Poccutiickoit @eaepanuu ¢ yueToM 0COOCHHOCTEH COIMAIIBHOTO U KYJIbTYpHOTO KOHTeKcTa; OK
06. IIposBiATH Tpa)KIAHCKO-NIATPHOTUYECKYIO MO3UIHIO, JAEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHHE HAa OCHOBE TPAJAMIIMOHHBIX OOIIEYETIOBEYECKUX LIEHHOCTEH, B TOM YHCIIE C YYETOM
TapMOHM3AIUU MEKHAIIMOHAJIBHBIX M MEXPEIUTHO3HBIX OTHOLIEHUH, MPUMEHSITh CTaHIApPThI
AHTUKOPPYILUOHHOTO TTOBE/ICHUS;

OK 09. TIlonws3oBarbcsi TNpOodEeCCHOHAIBHOW JOKYMEHTAIlMEH Ha TOCYyJapCTBEHHOM U
MHOCTPAHHOM SI3bIKAX.

JInuHoCTHBIE Ppe3yabTaTblB COOTBETCTBUM C CHUCTEMHO-ACSTENLHOCTHBIM TMOIXOIOM B
CTPYKTYp€ JHMYHOCTHBIX pPE3YJIbTaTOB OCBOEHHUS IpeaMeTa «XHUMHS» Ha YPOBHE CPEIHErO
obmiero 00pa30BaHUSl BBIICICHBI CIEAYIOMIME COCTABISIOMIME: OCO3HAHHE OO0YYarOIIUMHUCS
POCCUICKOHN TPaXKIAHCKOW MICHTUYHOCTH; TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITETbHOCTU U
CaMOONPEJEIICHNI0; HAIWYUE MOTHBAaIMM K OOY4YEHMIO; TOTOBHOCTb M  CIIOCOOHOCTb
00yJaroImuxcs pyKOBOJICTBOBATHCS MPUHATHIME B OOIIECTBE MPaBHIIAMU M HOPMaMH MTOBEICHHS,
HaJIM4Yue TMPABOCO3HAHHUSA, SKOJOTUYECKOW KYIbTYphI; CIOCOOHOCTh CTaBUTH IIENIM U CTPOUTH
KU3HEHHbIE IUIaHbl. JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMeTa «XUMHS» OTPaKaroT
c(OPMHUPOBAHHOCTH OIbITAa MO3HABATEIBHON M MPAKTUYECKOM NEATEIBHOCTH OOYYaroluxcs B
MpoLiecce peanu3alui 00pa3oBaTeIbHONU AESITeNbHOCTH. JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS
npeaMera «XHUMHUS» OTPaXaroT CPOPMHUPOBAHHOCTH OIBITA MO3HABATEIILHON M MPAKTUYECKOU
JEeSTeNIbHOCTH O0YyYaloUIuXcs B MpOIlecce peann3ali 00pa3oBaTeIbHON JIEATEIbHOCTH, B TOM
YHClie B YaCTH:

JIP u3 ®PII COO JIP pa6oueii nporpaMMbl BOCIIHTAHUS

1) rpakgaHCKOro BOCIMTAHUSA: OCO3HAHUS
00y4aroIUMHUCs CBOUX KOHCTHTYILMOHHBIX
IpaB U 00s13aHHOCTEHN, YBAXKEHUS K 3aKOHY
U TpaBONOPSKY;  IPEACTaBICHHUS O
COLMAJbHBIX  HOpMax M IpaBmiax
MEXJINYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHBE, TOTOBHOCTU K COBMECTHOM
TBOPUYECKON JEATEIBbHOCTU IPHU CO3JaHUU
yUeOHBIX MPOEKTOB, PEIIEHUH YUeOHBIX M
[IO3HABATENIbHBIX  3aJa4,  BBINOJIHEHUH
XMMHUYECKHX 3KCIIEPUMEHTOB; CLIOCOOHOCTH
[IOHMMAaTb WU NPUHUMATh  MOTHBBI,
HaMEpPEHHUs, JIOTUKY U apryMEHTBI JIPYTHX
IpU aHAJIM3€ Pa3IMYHBIX BHUJIOB Y4eOHOMH
NeSITeNIbHOCTH;
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2) aTPUOTHYECKOT O BOCIIMTAHHUSA:
LIEHHOCTHOTO OTHOILIEHUS K HICTOPUYECKOMY
U HAay4YHOMY HAacJIeIUI OTCYECTBEHHOU
XMMHH; YBaXCHHS K IPOLIECCY TBOPYECTBA
B 00JacTM TEOpUHM U HPAKTUYECKOTIO
IIPWIOKEHUS XUMHMH, OCO3HAHHS TOTO, YTO
JaHHBIEC HAyKU €CTh PE3yJbTaT JAJIUTEIIBHBIX
HaOJI0IeHUH, KPOIOTJIMBBIX
JKCIIEPUMEHTAIIBHBIX IIOKMCKOB,
IIOCTOSIHHOT'O TPyZAa YYEHBIX U IIPAKTUKOB;

WHTEpECAa W I[I03HABATEIIbHBIX MOTHBOB B
MOJyYEHUU U  TOCIEAYIOLIEM  aHalu3e
MH(OPMAIIMA O TEPEIOBBIX JOCTHKCHHIX
COBPEMEHHOM OTEYECTBEHHOW XUMUMU;

3) AyXOBHO-HPaBCTBEHHOTO BOCIHUTAHUS:
HPaBCTBEHHOT'O  CO3HAHUS, AITHYECKOTO
MOBEJICHUSA CHOCOOHOCTH OLICHUBATh
CUTyallud, CBSI3aHHbIE C XHUMHUYECKUMU
SBJICHUSIMUA, W NPUHUMAThb OCO3HAHHBIE
pelieHus, OpPUEHTHUPYACH Ha
MOpPaJIbHOHPABCTBCHHLIC HOPMBI n
IOEHHOCTH, TI'OTOBHOCTH OIICHHUBATH CBOE
MMOBCACHUEC U IMOCTYIIKHU CBOUX TOBapI/IHIGf/'I C
IIO3ULIMA HPABCTBEHHBIX U IIPABOBBIX HOPM
U C YYETOM OCO3HAHUA TMOCIEICTBUI
MOCTYIIKOB;

4) ¢dopmupoBaHUS KyJIbTYpBHI 3I0POBBS:
NMOHUMAHUS  [IEHHOCTEH  370pOBOTO W
6e30macHoro oOpaza KU3HH,
HE0OXO0IMMOCTH OTBETCTBEHHOTO
OTHOIIECHHSI K COOCTBEHHOMY (H3HUYECKOMY
U TICUXMYECKOMY 37I0POBBIO; COOJIOJICHHS
npaBwi  Oe3omacHOro  oOpamieHuss ¢
BEIIIECTBaMH B OBITY, TOBCEHEBHOMN JKNU3HH,
B TPYIOBOH JAEATENBHOCTH; TOHMMaHHS
[EHHOCTH TIPaBWJ WHIUBHUIYaJTbHOTO W
KOJUIGKTUBHOTO O€301acHOTO TOBEICHHS B
CUTYyallUsiX, YTPOXKAIOMIUX 3J0POBBIO H
’KM3HU JIIOJICH; OCO3HAHUS TOCIEACTBUHA U
HETIPUSTUS BPEITHBIX IPUBBIYCK
(YynorpeOeHus ankoroisi, HAPKOTHUKOB,

KypeHUs);
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5) TPYIOBOTO BOCITUTAHUS
KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B
y4eOHO-HCCIIeI0BATEIbCKON 1eATeIbHOCTH,
OOIIIECTBEHHO II0JIC3HON, TBOPUYECKOW |
JIPYTUX BUJAX JIEATEIbHOCTH; YCTAHOBKU HA
aKTUBHOE ydacTue B pelieHun
MIPAKTUYECKUX 3ajau COLIMATILHOM
HaIMpaBJIEHHOCTH (B paMKaxX CBOEro Kjacca,
IIKOJIBI); HMHTEpeca K IMPaKTHYECKOMY
M3Y4YCHHIO TIpodeccuii pa3audHoOro poja, B
TOM 4YHCIIE Ha OCHOBE MPUMCHCHHUS
MPEIMETHBIX 3HAHHWHA TI0 XUMUU; YBAKCHUS
K Tpyay, JIOASM TpyAa H pe3yibTaTam
TPYJIOBOM JEATEIILHOCTH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY HHIUBUAYaTbHOU
TPAEKTOPUHU o0OpasoBanus, Oymyieit
npodeccun W peanu3anve  COOCTBEHHBIX
KU3HECHHBIX TUTAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIOCOOHOCTEM K  XUMHUH,
MHTEPECOB U MOTpeOHOCTEN 00LIECTBA;

6) 9KOJIOTHYECKOTO BOCITUTAHUS:
9KOJIOTHYECKH 11eJIECO00Pa3HOTO
OTHOLUEHUSA K MPUPOJE KAaK HCTOYHUKY
CYILIECTBOBaHUS JKU3HU Ha  3eMil¢;
MOHUMAaHUS r100aILHOTO xapakrepa
KOJIOTHUUYECKHX npobiem, BIUSTHUS
SKOHOMHUYECKUX ITPOLECCOB HA COCTOSIHUE
MIPUPOIHOMN Hu COLIMaIbHOM Cpenpl;
OCO3HAHMS HEOOXOAUMOCTH HCIIOJIb30BaHUS
JOCTMKEHHM  XUMHH  JUISi  PELICHHS
BOIIPOCOB palMOHAITIBHOTO
MPUPOAOTIOIBb30BAHHS; aKTUBHOTO
HENPUATUA JEUCTBUNA, MPUHOCAIIUX Bpe.
OKpYKalolllel TPUPOAHON Cpeae, yMEHHUs

MPOTHO3UPOBATH HeOIaronpusiITHIC
3KOJIOTHYECKHE MOCTEACTBUS
MPEeATTPUHUMAEMBIX JIEUCTBUI 51
NpeIOTBpalllaTh WX; HAIWYWS Pa3BUTOTO
3KOJIOTUYECKOTO MBIIIICHHUS],
AKOJIOTUYECKOMN KYJBTYPHI, OTIBITA
JEATEIIbHOCTH AKOJIOTUYECKOMN
HAMpaBJIE€HHOCTH, yMEHUS
PYKOBOJICTBOBATHCSI MU B

[TO3HABATEJIIbHOW, KOMMYHUKATUBHOM W
COLIMAJIbHOW TPAaKTUKE, CHOCOOHOCTH U
YMEHHS aKTUBHO MTPOTUBOCTOSATH
UJE0JI0TUHN XeMopoouu;
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7)  LEHHOCTM  HAY4YHOTO  IIO3HAHMSL:
MHUPOBO3pPEHMUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHs HayKHU U
OOIIIECTBEHHON  NPAaKTUKW;  [TOHUMaHMS
cneun(UKU XUMHMU KaK HayKH, OCO3HAHMs
e€ ponu B (GOPMHUPOBAHUU PALMOHAIBHOTO
Hay4YHOI'0 MBILUIEHUS, CO3JIaHUU
LIEJIOCTHOT'O IIPEJCTaBICHUS 00
OKpY’)KalollleM MHpe Kak O €IUHCTBE
OpUpPOJBl M 4YellOBeKa, B  IO3HAHUU
MPUPOJHBIX 3aKOHOMEPHOCTEH M pELICHUU
npobiem COXpaHCHHS IPUPOIHOTO
paBHOBecHs; YOeXIEHHOCTH B  0CO0O0M
3HaYUMOCTH XUMHH IS  COBPEMEHHOMN
OUBWIM3AIMU: B €€ TIyMaHHUCTUYECKOH
HANpaBICHHOCTH W BAXHOW pOJH B
CO3/IaHMKM HOBOM 0a3bl MaTepuanbHOU
KyJbTypbl, B  pEIICHHH  TJ00AIBHBIX
pooem YCTOWYHBOTO pa3BUTHS
Ye0BeYecTBa - CBIPBEBOM,
SHEPIreTUYECKOM, ULIEBOI u
9KOJIOTUYECKOM 0e30MacHOCTH, B Pa3BUTUHU
ME/IULUHBI, obecrieyeHun yCIOBUH
YCIEHMIHOTO  TpyAa M IKOJOTMYECKH
KOM(OPTHOMH KU3HU KaKIO0r0 YjeHa

o011ecTBa; €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH:  TOHUMAHHUS  CYIIHOCTH
METOJIOB  ITO3HAHUS, UCIOJIB3YEMBIX B
€CTECTBEHHBIX  HayKax, CIIOCOOHOCTH
WCIOJIb30BaTh TOJyYaeMble 3HAHHS IS
aHanusa " 0OBACHEHUS SIBJICHUH
OKPYKAaoIIero MHpa WM MPOUCXOJAIINX B
HEM W3MCHEHUH, YMEHHUS JeNaTh
000CHOBaHHBIE 3aKJIOUYEHHUS] HAa OCHOBE
Hay4YHBIX (PAKTOB W MMEIOIIUXCS JAHHBIX C
I[ETBbI0 TIOJTYYCHHS JIOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTH CaMOCTOSTEIIbHO
WCIIONIb30BaTh XUMHUYECKHE 3HAHUS JUIS
pelieHus mpodieM B pealbHBIX KU3HEHHBIX
CUTyallMsiX; HWHTEpeca K  IO3HaHHUIO,

HCCIIeI0BaTEIbCKOM JCATCIIbHOCTH,
TOTOBHOCTH n CIIOCOOHOCTH K
HCIIPECPBLIBHOMY 06pa3OBaHI/IIO u
CaM006pa3OBaHI/IIO, K AKTUBHOMY
MOJIYUCHUIO HOBBIX 3HAHUU MO XUMHUH B
COOTBCTCTBUH C JKN3HCHHBIMUA

MOTPEOHOCTSAMU; HHTEpPECca K 0COOEHHOCTIM
Tpyaa B Pa3ITUIHBIX chepax
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npodeccnoHanbHOM e TEIbHOCTH.

MeTtanpeameTHble pe3ylbTaThl OCBOSHHUS MPOTrPaMMBbI IO XMMHUU HAa YPOBHE CPEIHEro OOIIero
00pa3oBaHMs BKJIIOYAIOT: 3HAYUMbIE UISI (OPMUPOBAHHMS MHPOBO33PEHUS OOYUYArOIIUXCS
MEXTUCIUTUTNHAPHBIC (MEKIIPEIMETHBIC) OOIICHAYYHBIC MOHSITHS, OTPAKAIOIINE IIETOCTHOCTh
Hay4yHOW KapTHUHBI MHpa U CHENU(PHUKY METOJOB MO3HAHUS, MCIOIB3YEMBIX B €CTECTBEHHBIX
Haykax (MaTepusi, BEIIECTBO, SHEPTHUsI, SIBIIEHUE, MIPOIIECC, CUCTeMa, HAayUHbIN (DAKT, TPUHITHII,
TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeNOoBaHUe, HaOIIoJeHUe, HW3MEpEeHue,
DKCIIEPUMEHT W JIpyrHe); yHUBepcallbHble  ydeOHble JelcTBUs  (ITO3HABATENbHEIE,
KOMMYHUKATUBHBIE, PETYJIATHBHBIE), oOecmeunBaronme GopMupoBanue Q(yHKIHOHATHHOU
IPaMOTHOCTH W COIMATIbHOM KOMMETEHIIMH OO0YYalolIuXcs; CIOCOOHOCTh OOydaroluxcs
WCIIONb30BaTh  OCBOCHHBIE  MEXAMCIUIUIMHAPHBIE,  MHUPOBO33PEHUECKHE  3HAHUS WU
YHUBEpCaJbHblE y4eOHblE JEHCTBUS B IIO3HABAaTEJIbHOM M  COLUMAIbHOM  IPAKTHKE.
MeTtanpeameTHble pe3yabTaThl OCBOEGHUSI IPOrPaMMBI CPETHET0 00Iero oOpa3oBaHMs JTOJKHEI
OTpa)aTh:

1.06nadenue 6a308bIMU 102UYECKUMU OCUCMBUAMU KAK YACMbIO YHUBEPCAIbHBIX YUEOHbIX

NO3HABAMENbHBIX OCUCMEUIL:

- CaMOCTOSITENBHO (POPMYIUPOBATh U aKTyaJIM3UPOBaTh MPo0JIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- OTIPEACIIATH MENIN AeATEILHOCTH, 3a/1aBasi TapaMeTPhl U KPUTEPHUH UX JOCTHKECHUS,
COOTHOCHUTB PE3YJIbTaThl I€ATEILHOCTHU C MIOCTaBICHHBIMU LIETSIMU;

- HCTIONIb30BaTh MPU OCBOCHUH 3HAHUM MPUEMBI JIOTHUECKOTO MBIIUICHUS: BBIIACIATH
XapaKTePHBIC TPU3HAKY TIOHATHI M YCTaHABIIMBATh UX B3aUMOCBSI3h, UCIIOIb30BaTh
COOTBETCTBYIOIINE MOHITUS ISl OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

- BBIOMpATh OCHOBAHUS M KPUTEPHH IS KIIACCU(DUKAITMN BEIIECTB U XUMUYECKUX PEAKITUH;

- YCTaHaBIIMBATh MPUYNHHO-CIICJICTBEHHBIC CBSI3U MEXKIY N3yUaeMbIMH SIBICHUSMH; - CTPOUTH
JIOTUYECKHE PACCYXKICHHS (MHIYKTUBHBIC, IEAYKTUBHEIE, 10 aHAJIOTHH ), BBISIBIISATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pACCMATPUBAEMBIX SIBICHUSX, (DOPMYITHPOBATH BHIBOABI U
3aKJIIOYEHUS;
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- MPUMEHSTH B IIPOLIECCE MTO3HAHMS UCTIOJIb3YEMbIE€ B XUMUU CUMBOJIMYECKHUE (3HAKOBBIE)
MOJIETIH, MPEOOPA30BBIBATH MOJICTLHBIC TIPEICTABICHHUS — XUMUYECKUH 3HAK (CIMBOI)
3JIeMEHTa, XuMudeckasi popMyiia, ypaBHEHHE XUMUYECKON PEaKIMK — IPU PEIICHUU Y4eOHbIX
MMO3HABATEJIbHBIX U MPAKTUYECKUX 3a]1a4, IPUMEHATh Ha3BAHHbBIEC MOJIEJIbHBIE TIPEICTABIICHUS
JUIS BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKLIUM.

2.06na0enue 6a308blMu UCC1E006AMENTbCKUMU OCUICMEUAMU KAK YACHbIO YHUGEPCATIbHBIX

YUEOHbIX NO3HABAMENbHBIX OCUCMEUIL:

- BJIaZIETh OCHOBAMU METOJI0B HAYYHOTO [MO3HAHUS BEIIECTB U XUMUYECKUX PEaKLUM; -
(dbopMyIHpOBaTh LIETH U 33aJ1a4H UCCIIEeI0BAHUS, UCIIOIb30BaTh IOCTABICHHBIE U
CaMOCTOSITENTLHO C(hOPMYITUPOBAHHBIC BOMIPOCKHI B KAUECTBE MHCTPYMEHTA MTO3HAHUS M OCHOBBI
Uit GOPMHUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUH; -
BJIa/IETh HAaBBIKAMU CAMOCTOSITENILHOTO IJIAHUPOBAHUS U MPOBEACHUS YUEHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOII0IaTh 32 XOA0M IPOIECCa, CAMOCTOSTEIILHO
MIPOTHO3UPOBATH €T0 PE3YJIbTAT, POPMYIUPOBATH 00OOIIECHHS ¥ BHIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YIIbTATOB UCCIICAOBAHUS, COCTABISTE 000OCHOBAHHBIN OTUYET O MPOJeTaHHON
pabore;

- MPUOOPETATH OMBIT YYCHHUECKON MCCIIEI0BATEIIHCKOM U TPOSKTHOM JIEATEIIBHOCTH, IIPOSIBIIATH
CIOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSITEIbHOMY ITOMCKY METOOB PEIICHUS TPAKTHUECKUX
3a/1a4, MPUMEHEHHUIO PA3TUYHBIX METO/IOB TTO3HAHMUS.

3. Ymenue pabomams c ungpopmayueil kax c Heomvemnemoil 4acmvlo yHUBEPCATLHBIX

YUEOHbIX NO3HABAMENbHBIX OCUCMBUIL:

- OPUEHTHUPOBATHCA B PA3IMUHBIX UCTOYHHKAX MH(OpMaLUU (HaAyIHO-TIOMYJIsIpHAs JIUTEepaTypa
XUMHYECKOT0 COJIep>KaHusl, CIpaBOvHbIe mocolus, pecypcebl MHTepHeTa), DenepanbHas
pabouas mporpaMma aHaJIM3UPOBATH HH()OPMAIMIO Pa3TMYHBIX BUJOB U GOpPM
MPEACTABICHUS, KpUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

- (opmymupoBaTh 3aMPOCHl ¥ TPUMEHSTH Pa3IMYHBIC METOIbI IIPU TIOUCKE U 0TOOpE
nH(pOopMaY, HEOOXOAMMOH JIJIsl BBIMIOTHCHHS YI€OHBIX 3a7a4 ONPeAeIEHHOTO TUTIA; -
MPUOOPETATH OMBIT UCIIOIB30BaHUS HH(DOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U
Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

- CaMOCTOSITEIBHO BBIOMPATh ONTUMANBbHYIO (hOpMY MpeCcTaBleHUs HHPOPMAITUHU (CXEMBI,
rpaduku, TuarpaMmbl, TaOIUIBI, PUCYHKU U IPYTHE);

- HCTIOJIb30BATh HAYUYHBIH A3BIK B KAUE€CTBE CPEJCTBA MPU pabOTe ¢ XMMUUYECKON HHPOpMAITHE:
MPUMEHSTh MEXIIpeIMETHbIE (PU3NYECKUEe U MaTEMaTHUYECKKE) 3HAKH U CUMBOJIBI, (POPMYJIBL,
ab0peBHaTypbl, HOMEHKJIATYPY;

- UCMOJIb30BaTh 3HAKOBO-CUMBOJUYECKUE CPEACTBA HATIISITHOCTH.

4.06n1a0enue Hagvlkamu 00UeHUA KAK HEOMBEMIEMOU YACMbIO YHUBEPCAIbHBIX

KOMMYHUKAMUBHBIX OCUICMEUIL:

- 32/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBbI B XOJI€ TMaora U/Uilu AUCKYCCHUH,
BBICKA3bIBATh UJEH, POPMYIHUPOBATH CBOU MPEIOKEHUS OTHOCUTEILHO BBITIOTHEHUS
MpEeJI0KEHHOM 3a/1a4u;

- BBICTYIIATh C MIPE3EHTALIUEN PE3yIbTaTOB MO3HABATEIBHOMN JAESTEIBHOCTH, TOJTYYEHHBIX
CaMOCTOSTEIIEHO MJIM COBMECTHO CO CBEPCTHUKAMHU TPH BBHITOJTHEHUH XUMHYECKOTO
AKCIIEPUMEHTA, TPAKTHUECKOHN paOdOThI 1O UCCIEAOBAHUIO CBOMCTB N3y4aeMbIX BEIIECTB,
peanu3anuu yaeOHOTo MPoeKTa, U GOopMYyIUPOBATH BEIBOJIBI 110 pe3yIbTaTaM MPOBEAEHHBIX
HCCTIEOBAHUH MyTEM COTJIACOBAHMSI TIO3UITUH B X0/1e 00CYX ICHHUS 1 OOMEHAa MHCHHSIMHU.

5.0¢11a0enue nagvikamu camoopZanu3ayuu KaK HeOMbeMAEMOIl YACMbI0 YHUGEPCAIbHBIX

PezynamueHbIX Oeiicmeuil:

- CAMOCTOSITEIBHO IJIAHUPOBATh U OCYLIECTBIISATH CBOIO IMO3HABATENbHYIO ACSITEIBHOCTD,
ornpezensis e€ ey U 3a1a4i, KOHTPOJIUPOBATh U 110 Mepe HEOOXOJMMOCTH KOPPEKTUPOBATH
MpeJIaraeMblil aITOPUTM JIEHCTBUM MPU BBITIOJIHEHUH YYEOHBIX M HCCIIEIOBATEIHCKUX 3a/1a4,
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BbIOMpaTh Hanbosee F3PPEKTUBHBIN CIIOCOO UX PELICHUS C YYETOM MOTYyYSHHsI HOBBIX 3HaHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

- OCYIIECTBJIATH CAMOKOHTPOJIb JESITEILHOCTH HA OCHOBE CAMOAHAJIM3a U CAMOOIICHKH.
[IpenmeTHbIe pe3ynbTaThl OCBOCHHS MTPOrPAMMBI 110 XUMHUH Ha YTITyOIEHHOM YpOBHE Ha
YPOBHE CpeaHero o011ero o0pa3oBaHus BKIIOUYAIOT clielUpUUecKue Ui yueOHOro npeamera
«XUMUS» HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUM 110 OCBOECHHIO, HHTEPIPETallui U
peoOpa3oBaHUIO 3HAHHH, BUABI IEITEITLHOCTH I10 MOJTyYESHHIO HOBOTO 3HAHUS U IPUMEHEHHUIO
3HaHUI B Pa3IMYHBIX YYEOHBIX CUTYalUAX, @ TAKXKE B PEaTIbHBIX KU3HEHHBIX CUTYallUsX,
CBSI3aHHBIX ¢ XUMUEH. B mporpamMMe o XuMuu npexMeTHbIe pe3yJIbTaThl IPEICTABICHBI 10
rofiaM U3yuYeHHUsl.

OO0yuarommiicsi MOJYYHUT CJeAyolMe NpeIMeTHbIe pe3y/IbTaThl 110 0TAeIbHBIM TeMaM

NPOrpaMMbI 110 XMMHUH:

IIpeaMeTHbIe pe3yabTaThl 0CBOEHHs Kypca XUMUHM ( YIJ1y0JeHHbIH YPOBeHb) 0TPAKAIOT:

1.CchopMupoBaHHOCTH MPEACTABICHUI: O MECTE U 3HAYCHUU OPTaHUYECKOH XMMHUHU B CHUCTEME

€CTECTBEHHbIX HayK U €€ poj B 00eCIIeUeHNH YCTOHUMBOro pa3BUTH YEJIOBEUECTBA B PELICHUN
poOJIeM SKOIOTUYECKOH, SHEPreTHYECKON M MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHEI,

CO3/IaHMM HOBBIX MAaTEpUAJIOB, HOBBIX MCTOYHUKOB 3HEPrUH, B 00ECHEUEHUH PalMOHAIBLHOIO

IIPUPOJIOIIOIB30BaHNs, B (OPMUPOBAHMM MMPOBO33pEHHMsST M OOLIEH KyJIbTypbl 4eloBeKa, a

TaKXKe IKOJIOTUIECKH 000CHOBAHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U IIPUPOIHOM CpeIe;

2.Bnanenue cucteMoil XUMHUECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJATAOLINE TOHATUS

XMMHUYCCKHIA 3JIEMEHT, aTOM, PO M JICKTPOHHAs 000JI04Ka atoMa, S-, P-, daTOMHBICOPOUTAIIH,

OCHOBHOE U BO30YXJIEHHOE COCTOSHHS aToMa, IMOpHIu3als aTOMHBIX OpOuTaneil, HoH,

MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPHUIATEIBHOCTh, CTEHEHb OKHCICHMS, XUMHUYECKas CBS3b,

MOJIb, MOJIIDHAs Macca, MOJISIPHBIA 00BEM, YTIEpOTHBIA CKeleT, (pyHKIMOHAIbHAas TPyIIa,

panukan, CTPYyKTypHble (GOpMyibl (pa3BEPHYTbIE, COKpAIIEHHBIC, CKEJIETHBIE), W30Mepus

CTPYKTYpHasi ¥ IPOCTPAHCTBEHHAs (T€OMETpHUYECKasi, ONTUYECKast), N30MEPbI, TOMOJIOTUIECKHIA

psi/I, TOMOJIOTH, YTJIEBOJAOPOIBI, KHUCIOPOI- M a30TCOJIEpIKALINE OPTaHWMYECKHE COCIUHEHHS,

MOHOMep, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE COEJUHEHUS; TEOPUH, 3aKOHbI

(nepuonnueckuit 3akoH JI.MI. MenzaeneeBa, TeOpHUsl CTpPOEHMsI OpraHmdeckux BemecTB A.M.

ByTnepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAaHEHHS W TPEBPAIICHUS SHEPTUH

OpU  XUMHUYECKUX  PEaKUUsAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH  SI3BIK  XHUMHUH,

MHUPOBO33PEHUYECKHE 3HAHMS, JIE)KAI[HEe B OCHOBE TMOHUMAHHUSA MPUYMHHOCTH U CHCTEMHOCTH

XAMAYECKUX  SIBJICHWH;  TPEACTABICHHUS O  MEXaHW3MaxXx  XHMHYECKHX  peaklui,

TEPMOJIMHAMUYECKMX U KHHETMYECKUX 3aKOHOMEPHOCTAX UX MPOTEKaHUs, O B3aMMHOM BIIUSHUU

aTOMOB U TPYII aTOMOB B MOJIEKYJIaX (MHAYKTUBHBINA U Me30MEpHBIN 3((PeKThl, OpUeHTAHTHI | 1

Il pona); dakTororMuecKkue CBEIEHUS O CBOWCTBAX, COCTaBe, MOJYYEHMH M O€30MacHOM

UCTOJb30BAHNU Ba)KHEHIIMX OPraHUYECKHX BEIIECTB B OBITY M NPAKTHUECKOW IEeSATEIbHOCTH

9eloBeKa, OOIMMX HAayYHBIX MPUHIMIAX XHUMHYECKOTO TIPOM3BOJCTBA (Ha IpHUMEpe

IIPOM3BO/ICTBA METaHOJA, IepepabOTKU HEPTH).

3.ChopMHpOBaHHOCTh YMEHUI: BBISBIATH XapaKTEePHbIC PU3HAKN TOHSATHH, YCTAHABIMBATH HX

B3aMMOCBSI3b, UCMOJIb30BATh COOTBETCTBYIOIINE MOHATHS MPU ONMHCAHUU COCTaBa, CTPOCHUS U

CBOWCTB OpraHMYECKUX COEAMHEHUI];

4.Vcnonb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBJIEHUS MOJIEKYJSPHBIX M CTPYKTYPHBIX

(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) POPMYJI OPraHNYECKUX BEILIECTB;

5.CocTaBnsATh  ypaBHEHUS  XHMHUYECKMX peakIMid U  pacKpelBaTh UX  CYIIHOCTb:

OKHCIIUTEITFbHOBOCCTAHOBUTEIIEHBIX PEAKIIUI MTOCPEICTBOM COCTABIICHHSI DJIEKTPOHHOTO OanaHca

ITHX pEaKIHi, peaknuii MOHHOTO OOMEHa IyTEM COCTABIICHHS WX IOJHBIX M COKpAIIEHHBIX

MOHHBIX YpaBHEHUH;

6.M3rotaBnuBaTh MOJIENM MOJIEKYJI OPTaHWYECKHX BEIIECTB I MIUTIOCTPALIUN UX XMMUYECKOTO

U IIPOCTPAHCTBEHHOT'O CTPOECHMS;
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7.ChopMUpPOBaHHOCTh YMEHHUM: YCTaHABIMBATH MPUHAICKHOCTh HM3YUYEHHBIX OPraHHMUYECKUX
BEIIECTB IO X COCTaBY M CTPOCHHIO K OIMpPENCIEHHOMY KJIacCy/TpynIe COSIUHEHHM, 1aBaTh UM
Ha3BaHuA 1Mo cucreMarndeckord HomeHkiarype (IUPAC) u npuBoauTh TpUBHAIbHBIC HA3BAHHS
JUISL  OTJIEJBHBIX TMPEACTaBUTEICH OpraHUYeCKUX BEHIECTB (ITHIICH, alleTUJICH, TOJYOII,
[NIMLIEPUH, STWICHIVIMKONb, (GeHol, (opMaibAeruj, aueTalbIeruj, AaneToH, MypaBbHHAs
KHCIIOTa, YKCYCHasi KHCJIOTa, CT€apUHOBas, OJEHMHOBAs, MAJIbMHUTUHOBAS KHUCJIOTHI, TJIHUIMH,
aJIaHWH, MalIbT03a, PPYKTO3a, AHUINH, TUBUHUII, U30IIPEH, XJIOPOTPEH, CTUPOI U JIPYTHE);
8.ChopMuUpOBaHHOCTh YMEHHS OIpeNesTh BHJA XHUMHUYECKOH CBSI3U B OPraHMYECKUX
COEIMHEHUSX (KOBAJICHTHASI U UOHHAS CBSI3b, G- U T-CBsI3b, BOJOPOAHAS CBS3b);
9.ChopMUPOBAaHHOCTh YMEHHUSI MPUMEHSTH TIOJOXKEHUS TEOPUU CTPOCHHS OPraHHMUYECKUX
BemiectB A.M. BytnepoBa mjis 00bsCHEHUSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa H
CTPOCHHS;

10.ChopMHUpOBAaHHOCTh yMEHHM  XapaKTEpH30BaTh COCTaB, CTpPOEHUE, (U3HUECKHE U
XUMHYECKHE CBOMCTBA THUIMYHBIX MPEACTaBUTENEH pPAa3JIMYHBIX KIACCOB OPTraHUYECKUX
BEILIECTB: QJIKAHOB, IMKJIOAJIKAHOB, AQJIKCHOB, QJKAJUCHOB, QJIKWHOB, apOMAaTHYECKUX
YTJIEBOJIOPOIOB, CIIMPTOB, AIBJCTUIOB, KETOHOB, KapOOHOBBIX KHUCIIOT, MPOCTBIX U CIOXKHBIX
3(UpPOB, )KUPOB, HUTPOCOEAUHEHUN U AMHUHOB, aMUHOKHUCIIOT, OEIIKOB, YIIeBOI0B (MOHO-, TU- U
MOJINCaxXapuoB), WUIIOCTPUPOBATh TEHETHUYECKYI0 CBSI3b MEXKIYy HHMH YpaBHEHUSIMH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYyIT;
11.ChopmMupoBaHHOCT YMEHHSI TOATBEPXKAAaTh HAa KOHKPETHBIX MPHUMEpax Xapakrep
3aBHCHMOCTH PEaKIMOHHOW CIOCOOHOCTH OPTaHMYECKUX COEJAMHEHUN OT KPATHOCTH U THIIA
KOBaJICHTHOM CBSI3U (G- U T-CBSI3U), B3AMMHOT'O BIMSHUS aTOMOB U TPYII aTOMOB B MOJIEKYJIaX;
12.ChopMHUpOBaHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKH YTJIEBOJOPOTHOTO CHIPhs (He(DTh,
MPUPOHBIN Ta3, yroiyb), CIocoObl ero nepepadoTKU U MPAKTUYECKOEe MPUMEHEHHUE MPOTyKTOB
nepepaboTKH;

13.CdhopMupoBaHHOCTh BJIAQJCHUS CHUCTEMOM 3HAHMM O €CTECTBEHHO-HAYYHBIX METO/Aax
MO3HAHMS HAOJIIOICHUH, U3MEPEHUH, MOJICTTUPOBAHIH, SKCIIEPUMEHTE (PEaTbHOM M MBICIEHHOM)
Y YMEHUS IPUMECHSITH OTH 3HAHUS;

14.CpopMupoBaHHOCTH YMEHUS MPUMEHSITH OCHOBHBIE OMEPAIIMA MBICIUTEIBLHON JIeATeTbHOCTH
- aHaJu3 W CHUHTE3, CpaBHEHHEe, 0000IIeHrne, CHCTEeMAaTH3allui0,  BBISBIICHHUE
MPUYUHHOCIEACTBEHHBIX CBA3EH — AJI M3YYEHHSI CBOMCTB BEIIECTB U XUMUUYECKUX PEaKIIN;
15.CchopMupOBaHHOCTh YMEHHI: BBISBISATH B3aMMOCBS3b XMMHUECKUX 3HAHUN C TIOHATUAMU H
MPEJICTABJICHUSIMH  PYTHX €CTeCTBEHHO-HAYYHBIX IMPEIMETOB [UIsi 0olieeé OCO3HAHHOTO
MMOHUMAHUS CYIIHOCTA MaTE€pHaJIbHOTO €IMHCTBA MHUpPA, MCIOJIb30BaTh CHCTEMHBIC 3HAHUS IO
OpraHMYECKOM XHMMHUU JUis OOBSICHEHHUS W MPOTHO3HPOBAHUS  SBICHUM, HWMEIOLINX
€CTECTBEHHOHAYYHYIO IPUPOAY;

16.ChopMUpOBAaHHOCTh YMEHHUN: TMPOBOAUTH pAcu€Thl MO XUMHUYECKUM (opmynam u
YpaBHEHUSAM XHUMHYECKHUX PEaKIUi C WCIOIb30BaHWEM (U3MYECKUX BETUYHH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapPaKTEPU3YIOIIUX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI:
pacuéTel IO HAXOXKJIEHUIO XUMHUYECKOW (hOPMYIIBI BEIIECTBA MO M3BECTHBHIM MAaCCOBBIM JIOJISIM
XUMUYECKUX IJIEMEHTOB, MPOIYKTaM CTOPAaHHMS, TNIOTHOCTH ra3000pa3HBIX BEIIECTB;

17. ChopmupoBaHHOCT, YMEHHUH: TPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATh C
MTO3UIIMMAIKOJIOTHYECKOM  O€30MaCHOCTH  TIOCHEACTBUS  OBITOBOM W TPOW3BOJCTBEHHOU
NESATETPHOCTH YEJIOBEKA, CBS3aHHOW C TepepaboTKOW BEIIECTB, HMCIOIL30BAaTh IOTYYEHHBIE
3HAHUSA JUIS IPUHATHS TPAMOTHBIX PEIICHHI TPOOJIeM B CUTYaIIUSX, CBI3aHHBIX C XUMUEH;

18. ChopmupoBaHHOCTE ~ yMEHHIA:  CaMOCTOSITENIBHO  IUTAHUPOBAaTb W TPOBOAMTH
XUMHUYECKUMIKCIIEPUMEHT (TIOMydYeHUE U M3yYeHHUE CBOWCTB OPTaHUYECKUX BEIIECTB,
KaueCTBCHHBIC PEAKIMUA YTJIEBOJAOPOJIOB PANTHYHBIX KJIACCOB M  KHUCIOPOJCOICPKAITUX
OPraHMYECKUX  BEIECTB, pEIICHHWE OKCIEPUMEHTANBHBIX 3a7ad MO0  Pacrno3HaBaHUIO
OpPraHMYECKUX BEIIECTB) C COONIOJACHHMEM IpaBui 0€30MacHOro OOpalleHHs] C BEIIeCTBAMU U
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nabopaTopHbIM  00OpyIOBaHHEM, (OPMYIHPOBATh II€Nb HCCIEAOBAaHUS, NPEACTABIATh B
pa3nuyHOi opMe pe3ynbTaThl IKCIEPUMEHTA, AaHAIM3UPOBAThH M OLICHUBATh UX JIOCTOBEPHOCTH;
19.ChopmupoBaHHOCT, yMEHHWIl: COOMIOJATh MpaBHia 3KOJOTMYECKH IIEJIECOO00Pa3HOTO
NOBEJCHUsI B OBITY U TPYIOBOH JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 3/10pOBbs,
OKpYKarolllel MPUPOJHOM Cpebl U TOCTHKEHUS €€ yCTONYMBOIO Pa3BUTHS;

20.0co3HaBaTh ONACHOCTb TOKCHYECKOTO JEHCTBHUA Ha JKMBBIE OPraHU3Mbl ONpPENETEHHBIX
OpPraHMYECKUX BEILECTB, IOHUMas cMblca nokasareis [TIK;

21.AHanu3upoBath 1e1eco00Pa3HOCTh IIPUMEHEHHUS OpPraHUYECKUX BELICCTB B
MPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOLICHHS PUCK-TIOJB3a;
22.ChopMHpPOBAHHOCTh YMEHHM: OCYIIECTBIIATh IIEJICHANPABICHHBIH IMOMCK XHUMHYECKOH
uHbOpMalMK B PA3IMYHBIX MCTOYHUKAX (HayyHas M y4yeOHO-Hay4yHas JIMTEpaTypa, CpPelCTBa
MaccoBoil uH(popmauuu, MHTEpHET M Apyrue), KpPUTHUECKH AaHAIU3MPOBATH XUMHUYECKYIO
uHpopMaluIo, nepepadarsiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUM C IOCTaBJIEHHON yueOHOM
3aJ1a4eH.

23. ChopMupoBaHHOCTb MIPEACTABICHUN: O MATEpUAILHOM €IMHCTBE MUPA,
3aKOHOMEPHOCTSIX UII0O3HABAEMOCTH SIBJICHUH MPUPOABI, O MECTE U 3HAYEHUH XUMUU IIporpamma
KJIACChl B CUCTEME €CTECTBEHHBIX HayK U €€ posid B 00€CIIeYeHNH yCTONYMBOIO Pa3BUTHS, B
peleHrH MpobIIeM 3KOJIOTHYECKOH, SHEPreTHYeCKOi U MUILEeBO Oe30M1acCHOCTH, B pPa3BUTUU
MEIULMHBI, CO3[JaHUU HOBBIX MaTe€pUaoB, HOBbIX HCTOYHUKOB SHEPIUH, B 00eCIICUeHUH
palOHaIBLHOrO IPUPOIONOJIB30BaHus, B POPMUPOBAHUN MUPOBO33PEHUS U 00ILEH KyJIbTypbl
YeJI0BEKa, a TAK)KE IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/J0POBBIO U
IIPUPOJHOM cpene;

24, Brnanenue cucremoil XMMUYECKUX 3HAHUM, KOTOPasi BKJIKOYAET:
OCHOBOIOJIAralOIUENOHATH XUMHUYECKUHN DJIEMEHT, aTOM, PO aTOMa, U30TOIIbI, JIEKTPOHHAS
00oJi04Ka aToma, S-, p-, d-aTOMHBIC OpOUTAIIH, OCHOBHOE M BO30YKIEHHOE COCTOSIHUS aTOMa,
rudpuan3ays aTOMHbIX OpOUTaIel, HOH, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENILHOCTD,
CTENEeHb OKUCIICHHSI, XUMHUECKas CBA3b (KOBaJIEHTHAs!, HIOHHAs!, METaJNINYeCKasi, BOJOPOIHAsA),
KPUCTAJIJINYECKAsl pEIIETKA, XMMUUYECKasl PEAKIUs, PACTBOP, JIEKTPOIUTHI, HEIJIEKTPOJIUTHI,
NEKTPOJINTUYECKAS TUCCOLMALINS, CTENEHb TUCCOLMALNU, BOJOPOIHBINI IT0Ka3aTeb,
OKHCJIUTENb, BOCCTAHOBUTENb, TEIJIOBOM 3PPEKT XUMUUYECKON peaklnu, CKOPOCTb XUMHUYECKON
peaxkuuu, XMuMU4eCKOe PaBHOBECHE; TEOPUH U 3aKOHBI (TEOPHUSI AIEKTPOIUTUYECKON
aucconuanuy, nepuoandeckuii 3akox [[.J. Menzneneesa, 3akoH COXpaHEHUsI MacChl BELIECTB,
3aKOH COXPaHEHMsI U IPEBPAICHUS] SHEPTUU MPU XUMUUYECKUX PEaKLUsX, 3aKOH ITOCTOSHCTBA
COCTaBa BEUIECTB, 3aKOH JEHCTBYIOINX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIME B OCHOBE IIOHUMAaHUS IPUYMHHOCTH ¥ CUCTEMHOCTU
XMMHUYECKHX SIBJICHUI; COBPEMEHHBIE IIPEICTABIEHUS O CTPOEHUH BEILIECTBA HA AaTOMHOM,
MOHHO-MOJIEKYJIIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSX; IIPEACTABICHHS O MEXaHU3MaxX
XUMHUYECKUX PEaKINi, TEPMOAMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX UX
IIPOTEKAHUS, O XMMUYECKOM PaBHOBECUH, PACTBOPAX U JUCIIEPCHBIX CUCTEMAX;
(aKTOJIOTrMUECKUE CBEJICHUS O CBOICTBAX, COCTaBe, MOJYyUYEeHUH U 0€30IaCHOM HCIOJIb30BAHUU
BaKHEHIINX HEOPTaHWYECKUX BEUIECTB B OBITY M MPAKTUYECKOM JIEATEIBHOCTH YEI0BEKa,
O0IIMX HAYYHBIX MPUHIUIIAX XMMHUYECKOTO IPOU3BOICTBA;

25. ChopmrpoBaHHOCTh YMEHUM: BBISBIIATH XapaKTepHbIE MPU3HAKU MOHITHH,
YCTaHABJIMBATbUX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IPU OMHCAHUN
HEOPraHMUYECKUX BEIIECTB U UX IIPEBPALICHMI;

26.ChopMHpPOBAaHHOCTh YMEHHS HCIIOJIb30BaTh XUMHYECKYI0 CHUMBOJIHKY JJISI COCTAaBJICHUS
¢dbopMya BeIIECTB M YypaBHEHMH XUMHUECKHX PpEaKIUil, CHCTEeMaTHYeCKyl0 HOMEHKIATypy
(IJUPAC) u TpuBHabHbIe Ha3BaHHS OT/IEIBHBIX BEIIECTB;

27. ChopMUpOBaHHOCTb yMEHHUS ONpEAEATh BAJIEHTHOCTb UM CTENEHb OKHUCJICHUS
XUMHYECKUXDJIEMEHTOB B COEAMHEHMSIX, BHUJ XUMHYECKOM CBSI3UM (KOBaJEHTHas, HOHHas,
MeTaJuIn4YecKas, BOJOPOIHAS ), TUIl KPHUCTAITNYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;



44

28. ChopMupOBaHHOCTH YMEHHS OOBACHATH 3aBUCHMOCTb  CBOMCTB  BEIIECTB  OT
BUJIAXMMUYECKOM CBSI3M M THUMA KPUCTALIMYECKON pEImETKH, OOMEHHBIH U JIOHOPHO-
aKLENTOPHBIA MeXaHU3Mbl 00pa30BaHUS KOBAJICHTHO CBSI3M;

29. ChopMupoBaHHOCTh yMEHHI: KJIacCH(UIMPOBATH: HEOPraHWYECKHE BELIECTBA I10
HXCOCTaBy, XUMHUUECKHE PEaKIMU MO Pa3IMYHbIM MMPU3HAKAM (YHCIY U COCTABY PEarupyrOLIUX
BEILIECTB, TEIUIOBOMY J3(PQEeKTy peakluHd, H3MEHEHHUIO0 CTENEeHEHl OKHCIEHUS JJIEMEHTOB,
00paTUMOCTH, yYaCTHUIO KaTalu3aTropa M JpyTue); caMOCTOSTEIbHO BBIOMpPATh OCHOBAaHHUS U
KpUTEpUHU JUI KJIacCU(UKALIUY U3YYaeMbIX BEIIECTB U XUMHUYECKHUX PEaKIIHii;

30. ChopMupOBaHHOCTh YMEHHS pPACKphIBaTh CMBICH Iepuoandeckoro 3akona JI.1.
MenzeneeBan  JIEMOHCTPUPOBATh €0  CUCTEMATH3UPYIOLIYIO,  OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

31.ChopmMHpoBaHHOCTH YMEHHUI: XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB
XUMHUYECKUX JJIEMEHTOB IEpBOro—4erBéproro nepuonos Ilepmomnueckoir cucremsr JI.H.
MenzeneeBa, UCMONb3Ys MOHITUS «IHEPTETUYECKUE YPOBHU», «IHEPreTUUYECKHE MOAYPOBHUY,
«S-, p-, O-aTOMHBIC OpOHMTANIN», «OCHOBHOC M BO30YXIEHHOE SHEPreTUYECKUE COCTOSHUS
aTOMa»; OOBSICHATH 3aKOHOMEPHOCTHM WM3MEHEHHS] CBOWCTB XMMMUECKHUX DJIEMEHTOB U HX
coeuHEeHM 1o nepuoaam u rpymnmnam [lepuonnyeckoii cucrems! .M. MenneneeBa, BaieHTHbIC
BO3MOYXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHSI UX 3JIEKTPOHHBIX 000JI0UEK;

32. ChopmupoBaHHOCT, YMEHHUI: XapaKTepu3oBaTh (OMHCHIBATH) OOILIME XHUMHUYECKHE
CBOMCTBABEIIECTB PA3IMYHBIX KJIACCOB, MOJTBEPXKIATh CYIIECTBOBAHHE TI'E€HETHUYECKOM CBS3U
MEXJ1y HEOPraHMYEeCKMMH BELECTBAMU C IIOMOIIBIO ypPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKHUX PEaKIIHii;

33. CdopMupoBaHHOCTH YMEHUS pacKkpbIBaTh CYIIIHOCTB:
OKHUCJIUTEIHbHOBOCCTAHOBUTEIBHBIXPEAKIIUNA TOCPEICTBOM COCTABJICHHSI 3JIEKTPOHHOTO OanaHca
ATUX PEaKIUK;

peakuuii MOHHOTO oOOMeHa MyTEM COCTaBICHUS UX IMOJHBIX W COKPAIIEHHBIX HOHHBIX
YpaBHEHMH; peakUuil THApONu3a; peakuuil  KOMIUIEKCooOpa3oBaHUsi (Ha  IpuMepe
T'MJIPOKCOKOMIUIEKCOB IIMHKA U aJTFOMUHMS)

34.CchopmMupoBaHHOCTH YMEHHSI OOBSICHITh 3aKOHOMEPHOCTH MIPOTEKAHUS XUMHUSCKAX PEAKIIHA
C Yy4€TOM MX DHEPreTHUECKHUX XapaKTEPUCTHK, XapaKTEp WU3MEHEHUS CKOPOCTH XUMHYECKON
peaKIMy B 3aBUCUMOCTH OT PA3JIUYHBIX (PaKTOPOB, a TAKKE XapaKTep CMELICHUs XUMUYECKOTO
paBHOBECHSI 10T BIUSHUEM BHEIIHUX Bo3nencTBuil (mpunuun Jlelllarense);

35. ChopMHUPOBAaHHOCTh YMEHHS XapaKTePHU30BaTh XUMUYCCKUE PEaKIUH, JIS)KAIUE B OCHOBE
MPOMBIIIJIEHHOTO TIOJYYEHHUs] CEepPHOM KHUCJIOTHI, aMMHaka, OOIIMe HayyHble MPUHIUIIBI
XMMHUYECKHX TPOU3BOJACTB; 1€€CO00Pa3HOCTh MNPUMEHEHHsS HEOPraHMYeCKHX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOILIEHUS PUCK-TIONb3a;
36.ChopMHpPOBAHHOCTD BIIQJICHUS CUCTEMOH 3HAHUM O METOJAaxX HAayYHOIrO MO3HAHMs SBICHUMN
NpUpoAbl — HaOJIOJEHHE, HU3MEpPEHHE, MOJEIUPOBaHUE, JKCHEPUMEHT (peayibHbIl U
MBICIIEHHBIN), UCHOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHsS MPUMEHSTb 3TU 3HAHUS IpH
HKCHEPUMEHTATbHOM HCCIEIOBAHUN BEUIECTB M JUISI OOBSICHEHHS XWMHYECKUX SBICHUM,
HMMEIOIIUX MECTO B MPHUPO/IE, MPAKTUUECKON IEATEIHHOCTH YEJIOBEKAa U B MIOBCEAHEBHON JKU3HU;
37.ChopMHupOoBaHHOCTh YMEHHUS BBISBISATH B3aUMOCBSI3b XMMHUECKUX 3HAHUHN C MOHATHIMH U
NPEJCTaBICHUAMU JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB s Oojiee OCO3HAHHOTO
MMOHUMAaHMSI MaTEPUAIILHOTO €IMHCTBA MHUPA;

38.ChopMHpPOBAaHHOCTh YMEHHSI IPOBOJIUTH PACUETHI: C UCIOJIB30BAHUEM IOHATUH «MaccoBast
JI0JIS1 BEIIECTBA B PACTBOPE» M «MOJISIpHAsl KOHLEHTPALIUs»; Macchl BelllecTBa Win o0bEMa rasa
110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WM 00BEMY OJHOTO M3 YYACTBYIOLIUX B PEAKIUH
BEIIECTB; TEIUIOBOTrO 3(pdeKTa peakuu; 3Ha4YeHUs1 BOJOPOAHOTO MOKa3aTessl pacCTBOPOB KUCIOT
M IIeIoYel C W3BECTHOM CTENEHBIO JMCCOIMAINM, MacChl (00bEMa, KOJIMYECTBA BEIIECTBA)
MIPOJYKTa peaklnu, €CIU OJHO U3 MCXOIHBIX BEUIECTB JAHO B BHJIE PACTBOPA C ONPEACIEHHON
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MacCOBOU JI0JIed pacTBOPEHHOTO BEIIECTBA WJIM JAaHO B M30BITKE (MMEET MPUMECH); HOJH
BBIXO/Ia MTPOJIyKTa peaKuu; 00LEMHBIX OTHOIIICHUH T'a30B;

39. ChopMupoBaHHOCTE  yMEHHIA:  CaMOCTOSITENIBHO  IUIAHUPOBATh W TPOBOJIHTH
XUMHYECKUMIKCIIEPUMEHT  (IIPOBEJCHUE peakuuid HOHHOrO OOMEHa, MOATBEPKIACHUE
KaueCTBEHHOI'0 COCTaBa HEOPraHWYECKHUX BEILECTB, ONPEAEIICHHE CPEbl PACTBOPOB BEILIECTB C
MOMOIIIBI0 MHJIUKATOPOB, W3YYECHUE BIHMSIHHUS PA3IHMYHBIX (DAKTOPOB HA CKOPOCTh XUMHYECKOU
peaKkiuu, pelieHue HSKCIEePUMEHTaIbHBIX 3a1au nmo temaM «Metamws» U «Hemeramis») c
coOMrofiecHueM TMpaBWJl  O€30MacHOrO OOpalleHuss ¢ BellecTBaMM U J1a0OpaTOPHBIM
obopynoBanueMm, (OpMYJIHpPOBATH II€Tb HCCIEAOBAHUS, NPEACTABIATh B pa3iIMyHON (Qopme
pe3yabTaThl SKCIEPUMEHTA, AHAJIM3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCT;

40. ChopMupoBaHHOCTh YMEHHMIA: COOIIOAATH MPABUIA MOJIB30BAHMS XUMHUYECKOH MOCY0M
n1abopaTopHbIM 000pyAOBaHHUEM, OOpAIICHHS C BELIECTBAMHU B COOTBETCTBUH C MHCTPYKIUSIMU
[0 BBINOJHEHUIO JA0OPaTOPHBIX XHMHUYECKHX OIBITOB, 3KOJOTMYECKH LEJIecO00pa3HOro
MOBEJCHUS B OBITY M TPYIOBOH JEATEIBHOCTH B WENIAX COXPAHEHHUS CBOETO 3/I0POBbS,
OKpY’Kalollle MPUPOJHOM Cpenbl M JOCTUKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATH
OMACHOCTb TOKCHYECKOTO JEWCTBUS Ha YKUBBIE OPraHU3MbI OIpPENEIEHHBIX HEOPraHWYECKUX
BEIIECTB, TOHUMas cMbIch nokazareis [1J1K;

41.ChopMUPOBAaHHOCTh YMEHHI: OCYIIECTBIATH IICJICHANPABICHHBIA IMOMCK XHUMHYECKON
uH(pOpMallUM B Pa3IMYHBIX HWCTOYHUKAX (HayuyHas W y4eOHO-HAy4Hasl JHUTEpaTypa, CpeicTBa
MaccoBoii uHpopMainuu, WHTEepHET W JApyrue), KPUTHUECKH aHAIU3HPOBATh XUMHUYECKYIO
nHpopManHnio, nepepadarpBaTh €€ M MCIOJIb30BaTh B COOTBETCTBHH C MOCTaBJICHHOW yueOHOM
3a7a4ei.

6. YCJOBUSA PEAJIN3ALUU ITPOT'PAMMBI YYEBHOI'O MIPEAMETA

MaTepuajabHO-TEXHUYECKOe o0ecreueHne
Jlig peanuzanuy nporpaMmbl yueOHOro mpeaMeTa JI0JKHO OBbITh IMPEeIyCMOTPEHO ClielnaibHOe
noMetnenne: Kabuaer xumun

Ob6opynoBanue yueOHOTO KaOUHeTa:

- IOCAJI0YHbIE MECTA M0 KOJIMUYECTBY O0YUarOIUXCS;

- pabouee MecTO IpenoaBaTes;

- KOMITJIEKT y4eOHO-HaTJISAHbIX T0COOUI;

- KOMILJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 3aJ1aHMsl JUI1 KOHTPOJIbHBIX padoT;

- npodeccroHaIbHO OpHUeHTHpOoBaHHbIE 3a0aHusl ;- DOCEHI.

TexHuueckue cpeacTna

0o0y4YeHus: - IepCOHAIBbHBIN

KOMIIBIOTED; - IPOEKTOP C

SKpPaHOM.

3anel:

bubnuoreka, untaabHbIN 321 C BEIXOJAOM B C€Th MIHTEpHET.
HNudopmanuonHoe odecneyeHue peaauzanuu nporpaMmbl OCHOBHbBIE eYaTHbIE U31aHUS
1.T'a6bpuensu O.C., OctpoymoB WN.I'., CnankoB C.A. Xumus.10kmacc M.,2021.
2.I'abpuensa O.C., OctpoymoB WN.T'., CnankoB C.A. Xumus. 1 1kmacc M.,2021.

OcHoBHBIE IJEKTPOHHDbIC U3TAHUS
1. https://e.lanbook.com/book/145839

2. https://e.lanbook/12146
3. https :// e .lanbook .com/ book /121459
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7. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA
YYEBHOTI'OIIPEIMETA

Pesynomamol 00yuenus

Kpumepuu OUECHKU

Dopmbt u Memoovl

OUEHKU
Ilepeuens 3nanuil, oceausaemvix 6 pamKkax «OTINYHO» 1 Yem u kax
npeomema: teopernueckoell conepxkanug nposepaemcs

- O MECTe€ U 3HA4YCHMM OpPraHUu4eCKOU
XUMHU BCUCTCMC CCTCCTBCHHLIX HAYK U eé poiin
B o0ecrie4eHMH  yCTOMYMBOTO  pa3BUTHUSA
4eJI0BEYECTBA B peleHun npoOiiemM
JKOJIOTUYECKOM, SHEPreTUYECKOM M IHUUICBON
6e3OHaCHOCTI/I, B PasBUTHUU MCOUIINHEI,
CO31aHUHN HOBBIX MaTcepuaioB, HOBBIX
HUCTOYHHUKOB SHECPruu, B obecrieueHnu
PalMOHAaIBHOIO MIPUPOJONIOIIB30BaAHUS, B
(GOopMHpOBaHMM  MHPOBO33pEHHUS UM 0OuIeH
KyJbTYpbl YEJIOBEKA, a TaKXE 3KOJOTMYECKU
00OCHOBAHHOT'0 OTHOIIEHUS K CBOEMY 3/J0POBBIO
U IPUPOJIHOU Cpelie;

- CUCTEMOH XUMHYECKHUX 3HAHUH,
KOTOPasBKJIIOYAET: OCHOBOIIOJIArarme
MOHATHSI XUMUYECKUH DIIEMEHT, aToOM, PO H
3JIEKTpOHHast ~ obonoyka  atoma, S-,  P-,
daToMHBICOpOHTAIH, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSL aToMa, TI'MOpUIu3alUs aTOMHBIX
opOuTasnelf, HMOH, MOJIEKyJa, BaJEHTHOCTb,
NIEKTPOOTPHULATEIBHOCTD, CTEIEHb OKHUCIEHUS,

XUMUYECKas CBsA3b, MOJIb, MOJIApHAas Macca,
MOJISIpHBIM ~ 00BEM,  YIJIEPOAHBIM  CKeJlerT,
(byHKIMOHATbHAS rpyImna, panukail,
CTPYKTYpHBIE bopMmyIb (pa3BEpHyTHIE,
COKpAILEHHBIE, CKEJIETHBIE), u3oMepus
CTPYKTYpHasl U IPOCTPAHCTBEHHAs

(reomeTpuyeckas,  ONTHYECKas),  HM30MEpHI,
TOMOJIOTUYECKUM psn, TOMOJIOTH,

YTJIEBOJIOPOABI, KUCIOPOA- U a30TCOJEpIKaIINe
OpraHUYeCKHUEe COEIMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHHUS; TEOPUH, 3aKOHBI (MEPUOIUYECKHIMA
3akoH J[.MI. MenneneeBa, Teopus CTPOCHHS
oprannyeckux BemectB A.M. BytiepoBa, 3akoH
COXPAHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS
W TIPEBpalICHUS DHEPrUU TPU XUMHYECKUX
peaxkuusx), 3aKOHOMEPHOCTH, CHUMBOJMNYECKUI
SI3BIK MHUPOBO33pEHUYECKUE 3HAHUA,
JIeXKaIIie B OCHOBE TMOHWMAHHS TPUYUHHOCTH U
CHUCTEMHOCTH SIBIICHHIA,
MPEACTABICHUS O MEXaHU3MaX XHUMHYECKUX
peakuuii, TepMOAMHAMUYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3AUMHOM

XHMHU,

XUMHUYECKUX

MIPOrpamMMbI OCBOCH(
MOJIHOCTEIO, 0e3[]

po0esoB, YMEHUs]
c(OpMHPOBAHBI, BCE
IPEyCMOTPEHHBIE
IpOrpaMMon y4eOHbIE

3a7aHus BBIIOJIHEHBI,
Ka4ecTBO HX BbINoJHeHus[
OILICHEHO BBICOKO.

«XO0pomo» - TEOPETHUYECKOE
COJIep)KaHUE Kypca OCBOCHO
MOJTHOCTBIO, 0€3 MpoOesoB,
HEKOTOPbIC YMEHUS

c(hopMHUPOBaHBI
HEJI0CTaTOYHO, BC¢]
MPEyCMOTPECHHBIC
IPOTrpaMMOit yueOHbIC
3aJIaHHMsI BBIIOJIHEHBI,
HEKOTOpPbIC BHUIbl 3aJaHUMN

BBITIOJTHEHBI C OLTHOKaMH.
«Y10BJICTBOPUTEJIBHO»
TEOPETUYECKOE CO/EpKaHHE
Kypca OCBOEHO YaCTUYHO, HO
poOebI HE HOCSIT
CYILLIECTBEHHOT'O  XapakTepa,
HEOOXOIUMBIE  yMEHUS B
OCHOBHOM C()OPMHPOBAHBI,
OOJIBIITUHCTBO
MPeaYCMOTPEHHBIX
IpOrpaMMon
y4eOHBIX
BBITIOJIHEHO,
BBITIOJTHEHHBIX
coJiepKaT OITUOKH.
«HeynoB1€TBOPUTEIbHO» -
TEOPETUUECKOE COJIEpKaHne
Kypca He OCBOEHO, YMEHUS He
c(OpMUPOBAHBI,
BBITIOJTHCHHBIC YUCOHBIS
3a/IaHus CoJIepKaT rpyobie
OITNOKH.

o0y4eHus
3aJaHui
HEKOTOpbIE W3
3aJIaHNM

-OLIEHKA PE3yJIbTaTOB
110 33JaHHBIM
KPUTEPUSIM
BBINOJIHEHUS 3a/laHUH
Ha 1a00paTOPHBIX
paloTax. -OLEeHKa 110
BBITIOJTHEHUIO
pPa3sHOYpPOBHEBBIX
3a/IaHMIL: pelIeHne
yYpaBHEHMH, 3an1CH
LEMOYEK PEAKLIUH,
HOJITBEPKTAIOLINX
XUMHAYECKHE
CBOMICTBa

BELIECTB,
COCTaBJICHUE
HU30MEPOB
OpPraHUYECKUX
BELIECTB
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BJIUSTHUM aTOMOB W TPYII aTOMOB B MOJIEKYJaxX
(MHAYKTUBHBIH W ME30MEpHBIA A (PEKTHI,
opuentantel | u Il ponma); dakromornyeckue
CBEJICHHUS O CBOWCTBAxX, COCTaBe, MOJyYEHUU U
0€30MacHOM  HCIIOJIb30BAHUU  BaKHEHIINX
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NESTeIbHOCTH  YeJlOBeKa, OOIIUX  Hay4YHBIX
MPUHIIMIIAX XUMHUYECKOro TMPOU3BOJACTBa (Ha
IpuUMepe MPOU3BOJICTBA METAHOJIa, ITepepadOTKU
Hedtm). —

- XUMHUYECKYIO CUMBOJIIUKY TUIS
COCTaBJICHUSIMOJIEKYJIAPHBIX M  CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAUIEHHBIX U CKEJETHbIX)
dhopmyn

OpPraHMYECKUX BEIECTB;

- ypaBHEHUS XUMHYECKHX peakIui u
pacKpbIBaTh ux CYII[HOCTb:
OKHUCJIUTEIHbHOBOCCTAHOBUTEIHHBIX peaxiuit
MOCPEACTBOM  COCTaBIEHHUS  DJIEKTPOHHOTO
OamaHca JTHUX peaKIHi, peakuii HOHHOIO
oOMeHa TYyTEM COCTAaBJICHHUS WX IMOJHBIX U
COKpaIIEHHBIX HOHHBIX YPaBHEHHIA;

- MOJIETI MOJIEKYJI OPraHMYECKUX BEILIECTB
JUISUIUTIOCTPALIUU UX XUMUYECKOTO U
MIPOCTPAHCTBEHHOT'O CTPOCHHS,;

- BJIAJICHUS cucTeMOU 3HaHuU 0
€CTECTBCHHO-HAYYHBIX  METOJaX  IO3HAHHS
HAOJIIOJICHUU, HM3MEPEHHH, MOJICITUPOBAHUH,
SKCIIEPUMEHTE (PEeaJbHOM M MBICIIEGHHOM) H
YMEHHUS TIPUMEHSTh 3TH 3HAHHUS,

- OITACHOCTh TOKCHYECKOTO JICHCTBUS Ha

KUBBICOPTaHU3MbI ornpeaci €HHBIX
OpPraHu4€CKux BCUICCTB, IIOHUMas CMBICJ
nokazarens  IIJIK; -  menmecooOpazHOCTh

NPUMEHEHUS] ~ OPraHMYECKUX  BEIIECTB B
MIPOMBIIIJICHHOCTH M B OBITY C TOYKH 3PEHUS
COOTHOIIIEHUS] PUCK-TIOJIb3;

- 0 MAaTepHaJIbHOM  €IMHCTBE  MHpA,
3aKOHOMEPHOCTSIX M TIO3HABAEMOCTH SIBJICHHUI
NpUpOAbl, O MECT€ MW 3HAYEHUH XUMHUH
MporpamMma KjacChl B CHCTEME €CTECTBEHHBIX
HayK U €€ poiu B 00OECIEeUEeHWU YCTOWYHUBOTO
Pa3BUTHS, B PEIICHUH MPOOIEM IKOJIOTHIECKOMH,
SHEPTreTUYECKOW W THIIEBOM OE€30MacHOCTH, B
pa3BUTHUM  MEIWIMHBI,  CO3JAHUA  HOBBIX
MAaTepHaJIOB, HOBBIX HCTOYHUKOB JSHEPrUH, B

o0ecrnieueHnun paIoHaIbLHOTO
IIPUPOIOIIOJIB30BAHMUS, B (dbopmMupoBaHUH
MHUPOBO33PEHUS U OOIIEH KyJIbTYpHl YEIOBEeKa, a
TaKKe 9KOJIOTHYECKH 000CHOBaHHOTO

OTHOILLIEHUS K CBOEMY 3JI0POBBIO M IPHUPOIHOU
cpene;
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- CUCTEMOU
KOTOPasBKJIFOYACT:
IOHATHS

XHUMHYCCKHUX 3HAHWM,
OCHOBOITOJIAraroIIne
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XUMHYECKUM 3JIEMEHT, aToM, SApO aTroma,
M30TOIBI, DJIEKTPOHHAs 000I0YKa aToma, S-, pP-,
d-aroMHEBIE opOuTanm, OCHOBHOEC n
BO30YXIEHHOE COCTOSTHUS aToMa, THOPUIU3aIHs
aTOMHBIX opOuTanei, HOH, MOJIEKYyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb,
CTEIICHb  OKHCIICHHS, XHMHYECKass  CBA3b
(koBajIeHTHAS, HOHHAas, MeTaJuTndecKas,
BOJIOPOIHAS), KpHUCTaJNIMYeCKas peleéTKa,
XUMHYECKash pPeakiusi, pacTBOp, SJICKTPOJIUTHI,
HE3JICKTPOJIUTBHI, BJIEKTPOJIUTUYECKAS
JIFCCOIHAITHS, CTEIICHb JIFCCOIMAINH,
BOJIOPOIHBIN IoKa3aTelb, OKHCIIUTEIb,
BOCCTAHOBHUTEJb, TETUIOBOK A((HEKT XUMUIECKOM
peaKkuuu, CKOPOCTh XUMHUYECKOW peakiuu,
XUMHYECKOE PABHOBECHE, TEOPUM U 3aKOHBI
(Teopuss  DIEKTPOIMTHYECKOW  JAMCCOILMAIINH,
nepuoanueckuil 3akoH .M. Menneneena, 3aKoH
COXpaHEHHUS MacChl BEIIECTB, 3aKOH COXPaHEHUS
U MOpeBpalleHUs HSHEPrUM TPU XUMUUYECKUX
peakusX, 3aKOH MOCTOSTHCTBA COCTaBa BEILIECTB,
3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH,
CHUMBOJINYECKUHN SI3BIK XHMMHU,
MHPOBO33PEHUECKUE 3HAHUS, JICKAIIIUE B OCHOBE
MOHUMAaHUA TPUYUHHOCTU U  CHUCTEMHOCTH

XUMUYECKUX SBJICHUM; COBPEMCHHBIE
NPEACTABICHUS O CTPOCHMM BEIIECTBA Ha
aTOMHOM, MOHHO-MOJIEKYJISIPHOM "
HaJIMOJIEKYJIIDHOM YPOBHSX; INPEIACTaBICHUS O
MEXaHu3Max XUMHYECKHUX peakuuii,
TEPMOAVMHAMUYECKHUX u KMHETUYECKUX
3aKOHOMEPHOCTAX nx MIPOTEKAHNU, 0
XUMHUYECKOM  paBHOBECHM,  pacTBOpax U
JUCIEPCHBIX  CHCTeMax;  (PaKTOJOTUYECKUE

CBEJIEHUSI O CBOICTBaxX, COCTaBe, MOJYYECHUU H
0e30macHOM HCIIOJIb30BAaHUHI Ba)KHEHUIITNX
HEOPraHWYeCKHX  BEImeCTB B OBITYy H
MPAKTUYECKOU NIeATETbHOCTH YeJIOBEeKa, OOIIUX
Hay4YHBIX MIPUHITUTIAX XHMHUYECKOTO
MIPOU3BOICTBA;

- BJaJEHUS CHCTEeMOM 3HAaHMM O MeTomax
HAy4YHOTO TIO3HAHUS SBICHUW TIPUPOIBI —
HaOIOJIeHWe, W3MEpeHHe, MOJIeIMPOBaHUE,
OKCIIEPUMEHT  (peasibHblii ¥ MBICICHHBIN),
WCIIOIB3YEMBIX B €CTECTBEHHBIX HayKaX, YMECHHS
MIPUMEHSATH 9TH 3HAHUSA npu
SKCIMEPUMEHTAIbHOM HCCIEAOBAHUHU BELIECTB U
JUIE  OOBSACHCHUS  XMMUYCCKUX  SBJICHUI,
MMEIOIINX MECTO B IMPHUPOJIE, MNPAKTUUECKOMN
JICSITEIPHOCTA 4YelIOBEKa M B IIOBCEIHEBHOM
JKH3HU;
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Ilepeuens ymenuii, oceéausaemuix 6 pamkax
OUCUUNIUHDL

- BBISIBJISITH ~ XapakTepHble  MPU3HAKU
MOHATHIL,YCTAHABIMBATh ~ HMX  B3aHMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS MPU
ONHMCAaHWU COCTaBa, CTPOEHUS U CBOWCTB
OpPraHUYECKUX COCIMHEHUN;

- yCTaHABJIMBATh MPUHA]JICKHOCTD
M3YYCHHBIXOPTaHUYECKMX  BEIIECTB IO  HUX
COCTaBy M CTPOCHHIO K ONpPEICIEHHOMY
KJIacCy/TpyIIe  COeAMHEHUH, JlaBaTb UM
Ha3BaHMS MO CHUCTEMAaTUYECKOM HOMEHKJAType
(IUPAC) u mpuBOIUTH TPUBHAIIbHBIE HA3BaHHS
IUIS OTHENIbHBIX MpEeACTaBUTEICH OPraHUYECKUX
BelIECTB (ITUJICH, alleTUIIEH, TOTYOJ, TIIUIEPHUH,
STUJICHIJIUKOJIb, dbenom, dbopmanbaerusu,
alieTanpleruy, aneToH, MypaBbUHAs KHUCIIOTA,
YKCyCHasi KHUCJIOTa, CTE€apHHOBas, OJICMHOBA,
NaJTbMUTUHOBAs KHUCJIOTHI, TJMIHMH, allaHuH,
ManbTO3a, (PYKTO3a, AHWIMH, JAUBHHMHII,
U3O0IPEH, XJIOPOMPEH, CTUPOI U JIPYTHE);

- OTIpEeEIATh BUJ XUMHUYECKOW CBS3U B
OpPraHMYECKUX COENMHEHUsAX (KOBAJICHTHAas H
WOHHAsI CBSI3b, G- U M-CBSA3b, BOJOPOJIHAS CBSI3b);
- TPUMEHATH TMOJIOKEHUSI TEOPHUH CTPOCHHUS
oprannueckux BemecTB A.M. bytnepoBa s
OOBSICHEHHS] 3aBUCUMOCTH CBOWCTB BEIIECTB OT
WX COCTaBa M CTPOCHUS;

- XapaKTepu30BaTh  COCTaB, CTPOCHHE,
(du3HYeCKre U XUMHUYECKHE CBOWCTBA TUITUIHBIX
MIpeJICTaBUTENICH Pa3IUYHBIX KJIACCOB
OpPTaHUYECKUX BEIIECTB: AJIKaHOB,
IIUKIIOATKAHOB, AJIKCHOB, aJIKaINCHOB, aJIKWHOB,
apOMAaTHYECKUX  YIJIEBOJOPOJIOB,  CITHPTOB,
QJIBJICTHJIOB, KETOHOB, KapOOHOBBIX KHUCIIOT,
MPOCTBIX W CJIOXHBIX  3(QHUPOB, KHPOB,
HUTPOCOCIMHEHUH W aMHUHOB, aMHHOKHCIIOT,

OEJIKOB, YTJIEBOJIOB (MoHO-, - "
MOJINCAXaPHUIOB), WLTIOCTPUPOBATH
TCHETUYECKYFO CBSI3b MEXTY HUMU

YpaBHEHHMSIMH COOTBETCTBYIOIINX XHUMHYECKHX
peaknmii ¢ WCIOJB30BAHUEM CTPYKTYPHBIX
dbopmyn; - TOATBEPXKIaTh HA KOHKPETHBIX
IpUMepax XapakTep 3aBUCUMOCTH PEaKIIMOHHOM
CHIOCOOHOCTH OpPraHMYECKUX COEIUHEHUH OT
KPaTHOCTH WM THIA KOBAJICHTHOH CBSI3U (G- U
TCBSI3M), B3aMMHOTO BJIMSIHUSL aTOMOB M TPYIII
aTOMOB B MOJIEKYJIaX;

- XapaKkTepu30BaTh WCTOYHHUKH
YIJIEBOJIOPOAHOTO ChIpbst (HEe(Th, MPUPOAHBIN
ras3, yrojb), ClocoObI €ro mepepadoTKu 1
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-YCTHBII

WHIUBUY ATbHBIN
OIpoc;
-(ppoHTaANBHBIH OTIPOC;
-BBIIIOJIHCHHC
Pa3HOYPOBHEBBIX
3aJlaHuH 110
JIUJTAKTHYECKOMY
MaTepualy; -
BBITIOJIHEHHE
pacyeTHBIX 3aj]1a4 10
XUMHYECKUM
YpaBHEHUSIM U
dbopmynam;
-IIpOBEPKA
CaMOCTOSATEIbLHOU
paboThI
o0yyJaronmxcsi:

- BEITIOJIHEHHUE
MHCHbMCHHBIX
MIPOBEPOYHBIX PabOT
110 TeMaM:
«XapaKkTepuCTUKa
9JIEMEHTA 110
[Tepuonuueckoi
cucreme JI.H.
Menneneenay,

«. THUMBI XUMHYECKUX
peakuuin», « Tunsl
XAMUYECKHUX CBS3CH,
«Peakiiun noHHOTO
oOomeHa», «OCHOBHBIE
KJIaCCHI
HEOPTraHUYECKUX
COE€IUHEHUI,
«30Mepel 1
TOMOJIOTH
OpraHUYECKUX
BEIIICCTBY,
«Kucnoponoconepxa
1I1Ee OpraHuvYecKue
COCIMHEHHS.
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MIPAKTUIECKOE MIPUMCHCHHE

MIPOAYKTOB IepepaboTKH;
- MIPUMCHSITh OCHOBHBIC oreparuu
MBICIMTENIBHOM  JACATEIBHOCTH - aHajiu3 u
CHHTE3, CpaBHEHUE, 0000111eHNE,
CHUCTEMATHU3ALIHIO, BBISIBIICHHE

IPUYMHHOCIIEACTBEHHBIX CBA3EH — JUIsl H3Y4YEHUS
CBOMCTB BEILLIECTB U XUMUYECKUX PEAKIIMIA;

- BBISIBJIATh  B3aUMOCBSI3b  XMMMYECKHX
3HaHUI  CHOHATUSAMM U NPEACTaBICHUAMHU
JAPYTUX €CTECTBEHHO-HAy4YHBIX MPEAMETOB s
Ooslee  OCO3HAHHOIO IIOHUMAaHUSA CYLIHOCTH
MaTepHaIbHOIO €IMHCTBA MHUPA, HMCIIOJIb30BaTh
CUCTEMHbIE 3HaHUS 110 OPraHUYeCKOW XUMHHU
1UI1 OOBSICHEHUS] U IPOTHO3UPOBAHUS SBJICHUH,
UMEIOIIUX €CTECTBEHHO-HAYUHYIO IIPUPOY;

- IPOBOJUTh PACUYETHI IO XUMHUYECKUM
dbopMynaM M ypaBHEHUSM XUMHUYECKUX pEaKIHii
C  MHCIIOJIb30BaHMEM  (DU3MYECKMX  BEIUYHMH
(Macca, 00bEM ra3oB, KOJHUYECTBO BEIIECTBA),
XapaKTepU3YIOIINX BELIECTBA C KOJUYECTBEHHOM
CTOPOHBI: pacuéTbl o HaXO0KICHUIO
XMUMHUYECKOH (hOpMyJIbl BELIECTBA 110 U3BECTHBIM
MacCoOBBIM JIOJIIM ~XHMMHYECKUX 3JIEMEHTOB,
IPOAYKTaM CrOpaHusi, INIOTHOCTU ra3000pa3HbIX
BEIIIECTB;

- [IPOrHO3UPOBaTh,  AHAJIM3UPOBATh U
OLIEHUBAThC MO3ULIUI 9KOJIOTHYECKOI
0€30macHOCTH  NOCJHEACTBHS ~ OBITOBOM |
IIPOM3BOJICTBEHHON  JI€ATETbHOCTH  UEJIOBEKa,
CBA3aHHOMN c nepepadoTKoi BEILIECTB,
UCMOJb30BAaTh  IOJy4YEHHbIE  3HAHUA  JJIA
NPUHATUS TPAMOTHBIX pEUIeHHH mpobieM B
CUTYyallMsX, CBA3aHHBIX C XUMHUEH;

- CaMOCTOSITEIILHO TUTAHUPOBATh "
MIPOBOTUTHXUMHUECKHUI OKCTIEPUMEHT
(TorydeHue U M3ydeHHe CBOWCTB OPraHMYECKUX
BEIIIECTB, Ka4eCTBEHHBIC peakuun
VIJIEBOJAOPOAOB  pa3IMYHBIX  KJIAcCOB |
KHCJIOPOACOICPKAIINX OPTaHMYECKUX BEIIECTB,
pelieHre  OKCIEePUMEHTAIBHBIX — 3a1ad 110
pacro3HaBaHUIO OPTaHWYECKHUX BEIIECTB) C
co0IIroIcHUEM IpaBuil 0€30IacHOr0 OOpaIleHUs
C BEIIECTBAMHU 17§ nabopaTOpPHBIM
o0opyI0BaHUEM, dhopmyIupoBaTh 1ehb
WCCIIC/IOBAHMSI, TIPEACTABIATh B  Pa3IMYHON
dbopme pe3yIbTaThI IKCIEPUMEHTA,
aHAJM3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTB;
- coOmofaTh  MpaBWiIa  AKOJIOTMYECKU
1enecooOpa3Horo  MOBENEHUS B ObITY U
TPYAOBOH JEATEIFHOCTH B IEJISIX COXPaHEHUS

CBOETO 3/I0POBbA, OKPYKAIOIIEH TPUPOTHOU
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Cpelbl U JOCTUKEHHUS €€ YCTOMYUBOrO pa3BUTHS;
- OCYILUECTBJATH LICJICHANPABICHHBIA IOUCK
XUMHUYECKOM  uHpoOpManuu B Pa3IMYHBIX
UCTOYHUKAX (Hay4yHas ©  y4yeOHO-Hay4yHas
JUTepaTypa, CpeACcTBa MacCoBOM MH(OpMALIUH,
WNurepner u Ipyrue), KPUTHUYECKH
aHAJIM3UPOBaTh XMMHUYECKYI0 HH(OpMaIuio,
nepepabarbiBaTh €€ W HCIOJIB30BAaTh B
COOTBETCTBUM C  IOCTAaBIEHHOW  y4eOHOI
3a7a4ei.

- BBISBIIATh  XapaKTEpHbIE  IPHU3HAKU
MOHSATUI,yCTaHABIMBAaTh  HUX  B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHATUSA IPU
OMMCAaHUU HEOPraHWYECKUX BEIIECTB M HX
MpEBpaICHU;

- HCIIO0JIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY
JUIACOCTaBIIeHUs (POPMYJI BEIIECTB U YPaBHEHHI
XUMUYECKUX  pEaKlHil,  CHUCTEMaTUYECKYIO
nomenknarypy (IUPAC) u tpuBuansHbie
Ha3BaHUs OT/ACJIbHBIX BEIIECTB;

- ONpEeNEeNATh BAJIEHTHOCTh U CTENECHb
OKHUCJICHUS XUMHUYECKUX 3JIEMEHTOB B
COCIMHEHMSX,  BUJ  XUMHUYECKOH  CBS3HU
(xoBaJIeHTHaA, VMOHHas, MeTaJuIMyecKas,
BOJOPOJHAS), TUN KPHUCTAJUIMYECKON PEMIETKH
KOHKPETHOI'O BEILIECTBA;

- OOBSICHATH 3aBUCUMOCTh CBOICTB
BELIECTB OTBUJA XUMHUYECKOW CBS3M U THIMA
KPUCTAIJIMYECKON  PEETKH, OOMEHHBIH H
JIOHOPHO-aKIENTOPHBIA MEXaHU3MBbI
00pa3oBaHMs KOBAJECHTHOU CBSI3H,

- KJIaCCU(UIIUPOBATH: HEOPraHUYECKUE
BEILIECTBA 10 UX COCTABY, XUMUYECKHE PEAKIINH
[0 pa3jIMYHbIM NIpHU3HAKaM (YHCIy U COCTaBy
pearupymoImux BeLeCTB, TEIIOBOMY 3¢ (deKTy
peakuuy, W3MEHEHUIO CTEIIEHEW OKHUCICHUS
JJIEMEHTOB, 0o0paTUMOCTH, Y4aCTHIO
KaTtajgu3zaTopa M Jpyrue); CamMOCTOSITEIBHO
BBIOMpaTh  OCHOBAaHUS M  KPUTEPUH  JUIS
KJIaCCU(UKALMU U3y4YaeMbIX BEIIECTB U
XUMHUYECKUX PEAKIINIL;

- pacKpbIBaTh  CMBICI  MEPHOAUYECKOTO
3akoHa/l.lI. MeHnneneeBa M JI€MOHCTPUPOBATH
€ro CHUCTEMAaTH3UPYIOLIYI0, OOBSCHUTEIbHYIO U
MIPOTrHOCTUYECKYIO (PYHKIIHH;

-1 XapaKTEpHU30BaTb >SJIEKTPOHHOE CTPOCHHE
aTOMOB M HOHOB XHMHUYECKHUX DJEMEHTOB
IepBOro—4eTBEPTOro nepuoaoB Ileprnoguueckoit
cucremsl [[.1. MenneneeBa, UCIIONIb3Ysl TOHATHS
«QHEPreTUYECKHE YPOBHM», <«OIHEPreTHYECKHE
MOJypOBHM», «S-, P-, d-aTOMHBIE OpOHTAIIHY,
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«OCHOBHOE U BO30YXXIEHHOE HHEPreTHYECKUe
COCTOSIHUS aTOMay;
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OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB  XMMHUYECKHUX DOJEMEHTOB U  HUX
COCUHEHUI 1O mepuojaM U TpyMNmam
[Tepuonuueckoit cucrembl J[.MI. Menneneena,
BaJICHTHbIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOEHUS UX AJIEKTPOHHBIX 000JIOUEK; -
YMEHHUH: XapaKTepu3oBaTh (OMHUCHIBaTH) OOIIHE
XMMHYECKHE CBOMCTBA BEILIECTB Pa3IUYHBIX
KJIACCOB, MOJITBEPXKIaTh CYILIECTBOBAHUE
TEeHETUYECKON CBSA3M MEXAy HEOpPraHU4YeCKHUMHU
BEIIECTBAMH C TOMOIIbIO YpaBHEHU I
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUii;

- yMEHUS pacKpbIBaTh CYIIIHOCTb:
OKHUCJIUTEIHLHOBOCCTAHOBUTEIBHBIX peaxuit
MOCPEACTBOM  COCTaBIIEHUS  DIEKTPOHHOTO
OamaHca OTUX pEaKIHi; peakuuil HOHHOIO
oOMeHa TyTEM COCTaBJICHHUS HMX TMOJHBIX H
COKpaIIEHHBIX HMOHHBIX YpaBHEHUH; peaKiuii
THAPONN3a; peaklHil KOMILIEKCOOoOpa3oBaHUs
(Ha mpumepe

TUIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)

- YMEHHSI OOBSCHATH 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUYECKHX PEeaKIuil ¢ y4ETOM UX
SHEPTreTUYECKUX  XAPAKTEPUCTHUK,  XapakTep
M3MEHEHUsI CKOPOCTU XMMHYECKOW pEeaklnH B
3aBUCHMOCTH OT PA3JIMYHBIX (PAKTOPOB, a TaKKE
XapaKkTep CMEIIECHUS XUMHYECKOTO PaBHOBECHUS
10J1 BAUSTHUEM BHEIITHUX BO3JICMCTBUM
(npunnun Jlelllatense);

- YMEHHUSI XapaKTepU30BaTh XHUMHYECKUE
peakiuy, JIeKalue B OCHOBE MPOMBIIIJIEHHOTO
MOJTYYEHUsI CEpHOM KHCIIOThI, aMMHaKa, 00Iue
HAyYHBIC MMPUHIUITBI XUMHYECKUX ITPOU3BOJICTB;
1e1ecoo0pa3HoCThb MIPUMEHEHUS
HEOPTraHUYECKHX BEIIECTB B MPOMBIILIIEHHOCTH
U B OBITY C TOYKH 3PEHHUS COOTHOIICHHS

PHCKIIOINB3a,;
- YMCHUSA BBIABIIATH B3alMOCBA3b
XUMHYECKNX3HAHUI C IIOHATUAMU )51
MpeaACTaBICHUAMU Apyrux €CTECTBCHHO-

Hay4YHBIX TIPEIMETOB sl O0jiee OCO3HAHHOTO
MMOHUMAaHUS MaTepPUATILHOTO €AMHCTBA MUPA;

- IIPOBOJUTH pacuéThl: c
HCIIOIL30BAHUEMIIOHITHI ~ «MaccoBasg  JIOJIA
BEIIECTBA B  pacTBOpe» H  «MOJSpHas
KOHIICHTpAIIUs»; MacChl BEIIECTBA WU 00BEMaA
raza 10 U3BECTHOMY KOJUYECTBY BEIIECCTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOIIUX B
peakmuu  BemecTB;  TeroBoro  3ddexra
peakmuu; 3HaYeHUs BOJOPOIHOTO TOKa3aTems
pacTBOPOB KHCIOT W MIENOYeH C W3BECTHOU
CTENEHBIO TUCCOIHAIINH; MACChI
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(o0BEMa, KoMYecTBa BEIIECTBA) MPOAYKTA
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peaKkuu, €CIU OJHO M3 HUCXOIHBIX BEIICCTB
JaHO B BHJE pPacTBOpa C OMNPEIACIEHHOMN
MacCOBOM JIOJICH PacTBOPEHHOTO BEIIECTBA MJIU
JTaHO B M30BITKE (MMEET MPUMECH ); TOJIH BbIXO/a
MPOJAYKTa peakIHuH;, OOBEMHBIX OTHOIICHHM
rasos;

- CaMOCTOSITEITLHO TUTAHUPOBATh u
MIPOBOIUTHXUMHUECKHUI IKCIIEPUMEHT
(mpoBenmeHWe  peaknMi  MOHHOTO  OOMEHa,
MOJITBEPIKICHUE Ka4eCTBEHHOTO cocraBa

HEOPTraHUYECKUX BEIICCTB, ONPEACICHUE CPEJIbI
pPacTBOPOB BEIIECTB C MOMOIIBI0 HMHIUKATOPOB,
W3yYEHUE BIUSHHUS PA3JIUYHBIX (HAKTOPOB Ha
CKOPOCTh ~XUMHYECKOW pPEaKIUu, peIIeHHEe
OKCHEPUMEHTAIBHBIX  3aJa4 [0  TeMaMm
«Metambly u «Hemeramie»y) ¢ coOroeHHEM
npaBujI OE30MMaCHOrO OOpAIICHHUs C BEIIECTBAMHU
u 1a00paTOPHBIM 0o0opyi0BaHuEM,
dbopmyarpoBaTh 1elb UCCIICIOBAHMSI,
NPEJCTaBIATh B PAa3JIMYHON (hopMe pe3ysbTaThl
IKCIICPUMEHTA, aHAJIM3UPOBATh M OLICHUBATh MX

JIOCTOBEPHOCTb;
- coOnrofaTh  MpaBuUia  IMOJB30BaHUSA
XUMHYECKONUTIOCY A0 u 1a060paTOPHBIM

o0opyoBaHuEM, OOpalleHHs] C BEIIECTBAMU B
COOTBETCTBUM C UHCTPYKLMSIMHU 10 BBIIIOJIHEHUIO
1a00paTOPHBIX XUMHYECKHUX OTIBITOB,
HKOJIOTMUECKH 11€JIeCO00pa3HOTr0 MOBENEHUS B
ObITYy M TPYNOBOM JEATEIBHOCTH B LEIAX
COXPAaHEHHUs CBOETro 3JI0POBbS, OKpYyXKarollen
NPUPOAHON  cpeabl M JIOCTHXKEHUS €€
YCTOWYMBOTO pa3BUTHUS, OCO3HABaTh OMACHOCTh
TOKCHUYECKOTO JIEUCTBUS HA KUBBIE OPraHU3MbI
OnpefeNéHHBIX  HEOPraHMYECKUX  BEIIECTB,
nonumasi cMbica nokaszarens [TJIK;
-OCYIIECTBJIATh  LI€JICHANpPABICHHBIH  TOUCK
XUMHUYECKOM  MHpOpManMM B Pa3IMYHBIX
UCTOYHUKAX (HayyHas M  y4yeOHO-Hay4yHas
JUTepaTypa, CpeACcTBa MacCcoBOW MH(pOpMaLIUH,
WuTepuer u pyrue), KPUTHYECKH
aHAJIM3UPOBaTh XMMHMUYECKYI0 HH(pOpMaluio,
nepepabarpiBaTh €€ W HCIOJIb30BAaTh B
COOTBETCTBUM C  IOCTAaBJIEHHOM  y4eOHOI
3a/la4eH.
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