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INOACHUTEJIBHASA 3AIINCKA

XuMUsl Ha ypoBHE YriIyOJIEHHOTO M3YYEHUS 3aHMMAeT BaXKHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4yHOro oOpaszoBaHus ydamuxcs 10—11 kmaccoB. M3ydenuwe mpemMera, peann3yeMoe B YCIOBUSIX
TuQGepeHIMPOBaHHOTO, TPOPHILHOTO 00y4YeHHSs, TMPU3BAHO O0ECIEYUTh 00IIe00pPa30BATEIBHYIO H
OOIIEKYTTYPHYIO TIOJIOTOBKY BBIITYCKHHUKOB IIKOJIBI, HEOOXOAMMYIO HJIsl aJanTallii UX K OBICTPO
MEHSIOITUMCST YCITIOBHSIM JKM3HH B COIMYME, a TAKXKE JJISl MPOJOJIKCHHSI OOyUeHUsSI B OpraHHU3aIUsIX
po(hecCHOHATLHOTO00PA30BaHMUSI, B KOTOPBIX XUMUS SIBISETCS OJHON U3 TPHOPUTETHBIX JUCIUTLIHH.

B coorBeTcTBUH C KOHIIENTYaJIbHbIMU OJIOKEHUSIMU dI'OC COO o HazHaueHnUu
MpeAMETOB 0a30BOTO M yriayOJa€HHOTO ypoBHEH B cucteMe nuddepeHIMpoBaHHOTO O0y4YeHUs Ha
YPOBHE CpeHEero OoO0IIero 00pa3oBaHUs XUMHUS HA ypOBHE YIIyOJIEHHOIO W3yueHHUs HampaBieH Ha
pearn3alni MPEEeMCTBEHHOCTH C MOCIEAYIOUIUM AITAoOM MOJy4eHUS XUMHUYECKOTo oOpa3oBaHHs B
paMKax HW3Y4EeHHs CIHEIHAbHBIX E€CTECTBEHHO-HAYYHBIX W XWMHUYECKUX MIUCIMIUIMH B BYy3aX U
OpTaHM3aIMsIX CPEAHET0 MPOPECCHOHATBHOIO 00pazoBaHus. B 93Toil CBs3M HM3ydeHHE MpeaMera
«XHUMHS» OPHCHTUPOBAHO MPEUMYIIICCTBCHHO HA pACHIMPEHUE W YIIyOJICHHE TEOPETUUCCKOW U
MPAKTUYECKOH TOJITOTOBKM OOYYAIOIINXCS, BHIOPABIIUX OMPEICIEHHBIN MPOPMIb 00yYCHHS, B TOM
YUCJI€ C MEPCHEKTHBOM IMOCIEAYIOMIET0 IMOJYyYeHHUs] XUMHUYECKOTO O0pa3oBaHUsS B OpraHU3aIUsX
npodeccuonanpHoro obpazoBanusi. Hapsgy c astum, B cBere TpeboBanuit d®I'OC COO «k
IUTAHUPYEMBIM pe3yJbTaTaM OCBOeHUS (heaepaabHOi 00pa3oBaTeIbHON MPOrPaMMBbI CPETHErO OOIIETro
00pa3oBaHMs U3YUYCHHE MpeaMeTa «XUMHUD» OPUEHTUPOBAHO TAK)KE Ha pEelIeHHE 3a7au BOCIUTAHUS U
COLIMATILHOTO Pa3BUTHUSL O0yYaromuxcs, Ha (OPMUPOBAHHUE Yy HUX OOIICMHTEUIEKTYaJIbHBIX YMEHHUIA,
YMEHUW palMoHAIM3AIMU Y4eOHOTO TpyJda M OOOOIIEHHBIX CIOCOOOB EATETLHOCTH, HMEIOIIUX
MEXIUCIUTIIIMHAPHBIN, HAIPEIMETHBIN XapaKTep.

CocraBisoliuMu  IpeaMeTa «XUMHs» Ha YpPOBHE YIIyONEHHOTO M3Y4YEHHUs SBISIOTCS
yriryonéHnble Kypesl — «Opranndeckas XuMusi» U «OO011ast 1 HeopraHMYeCKasX UMUs».

OcHoBy coaepkaHusi KypcoB «Opranudeckas xumusi» U «OOmass ¥ HeOpraHUYecKas XUMUs»
COCTaBJISIET COBOKYIHOCTh NPEIMETHBIX 3HAaHUM M YMEHMH, OTHOCSIIMXCSAK 0a30BOMY YpPOBHIO
U3YYEHHs NpeaMeTa. JTa CUCTEMa 3HAHUU IOIy4aeT ONpENeIEHHOE TEOPETHYECKOE IOIOJHEHHE,
MO3BOJIAIONIEE OCO3HAHHO OCBOUTH CYLIECTBEHHO OONBIINI00BEM (akTOIOrHyeckoro Matepuana. Tak,
Ha YriayOln€HHOM YpOBHE M3y4deHHs IpeaMeTra oOecleyeHa  BO3MOYKHOCTh  3HAYMTEIBHOTO
yBenu4eHus: 00bEMa 3HAaHUI O XMMHUYECKUX 3JEMEHTaX W CBOMCTBAX MX COEAMHEHUI Ha OCHOBE
pacuIMpeHust U yrIyOJeHusT TMpeJICTaBIeHUH O  CTPOEHHMM  BEIIeCTBAa,  XHUMHYECKOH  CBA3M
Y 3aKOHOMEPHOCTSIX NMPOTEKAHMSI PeaKIUii, paCCMATPUBAEMBIX C TOUKH 3PEHUSI XUMUYECKOW KUHETHKHU
U TepMoAMHAMUKH. M3ydyeHue mnepuoamyeckoro 3akoHa u Ilepuonumdeckoil CHCTEMBI XUMHUYECKHUX
3JIEMEHTOB 0a3upyeTcss Ha COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKHX MPEJCTaBICHUSIX O CTPOCHUU
aToMa. XHUMHUYECKasi CBSI3b OOBSCHSETCS C TOYKH 3PEHMS] DHEPreTHUUECKUX H3MEHEHUH Ipu eé
00pa30BaHUM U pa3pyIIEHUH, a TAKXKe ¢ TOUYKU 3peHUs MEXaHU3MOB e€ oOpa3oBaHus. M3yueHue THIIOB
peakuuii JononHseTcs (HOPMUPOBAHMEM NPEJACTABICHUNA 00 HIIEKTPOXMMUYECKUX IIpoleccax |
JIEKTPOJIN3€E PACIJIAaBOB M PacTBOPOB BELIECTB. B Kypce OopraHmdyeckod XMMHUU NPU PacCMOTPEHUH
PEAKIIMOHHON CIIOCOOHOCTH COETUHEHUH yaenseTcs 0co00e BHUMAaHUE BONPOCaM 00 3JIEKTPOHHBIX
¢ dexTax, 0 B3aMMHOM BIUSHUU aTOMOB B MOJIEKYJaX U MEXaHU3MaX PEaKIIHil.

B conepxanuu npeamera A KJIacCoB XMMHUKO-OMOJIOTHYECKOro Mpoduist OONbLINi yaeabHbIN
BeC OyJneT MMeTh OpraHuyeckas XUMusa. B 3ToM ciyyae mpenocTaBisieTcs BO3MOXKHOCTB Ui Oojee
0OCTOSTENILHOTO PACCMOTPEHUS XUMUYECKOM OpPraHn3alui KJIEeTKH Kak OWOJIOTHYECKOM CHUCTEMB,
B COCTaB KOTOPOM  BXOJISAT, K MPUMEPY, TaKUe CTPYKTYPHbIE KOMIOHEHTBHI, KaK JHMIUIbI, OENKH,
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YIJIEBOJBI, HYKJIEHMHOBBIE KHCIOTBI M Apyrue. Ilpm 5ToM 3HaHUS O cCOCTaBe M CBOWCTBax
IIPEJCTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHMX BEILECTB CIYXaT OCHOBOW JJIsl U3y4YEHUS
CYIITHOCTHU MPOLECCOB (POTOCHHTE3a, TbIXaHUS, TUIICBAPEHUS.

B mrane ¢opMupoBaHHsS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHS OOIEHAYYHBIX METOJ/OB
MO3HAHUS U ONBITA MIPAKTUYECKOTO MPUMEHEHHS HAYYHbIX 3HAHUN M3y4yE€HHE TMpeAMeTa «XHUMH»
HAa  yrayOn€HHOM  YpOBHE  OCHOBAHO HA MEXIPEIMETHBIX CBS3SX C YYCOHBIMH MpEeIMETaMH,
BXOJIIIMMH B COCTaB MPEIMETHBIX oOsactell «EcTecTBeHHO-HAy4YHBIC MpPEeaMETh», «MareMaTtuka u
uH(popMaTuka» u «Pycckuil sI3bIK U IUTEPATypay.

HEJI U3YUYEHUA YYEBHOI'O ITPEIMETA «XUMUS»

[Tpu u3ydyenun yueOHOro mpeamera «XUMUS» Ha YIIyOJIEHHOM ypOBHE TaKKe, Kak HA YpOBHE
OCHOBHOTO W CpeaHero oOmiero ooOpa3oBaHus (Ha 0a30BOM ypOBHE), 3a7adeid IMEpPBOCTEIICHHOM
3HAUUMOCTHU SIBJIsieTcsl  (OPMHUPOBAHHME OCHOB HAyKM XUMHHM Kak 00JacTM COBPEMEHHOTO
€CTECTBO3HAHMS, NPAKTUYECKON JAESITEIbHOCTH 4YEJIOBEKa W OJHOTO M3 KOMIIOHEHTOB MHPOBOM
KyJIbTypbl. Pemenune 3Toil 3amaum Ha YriayOJ€HHOM YPOBHE H3YYEHHUS NpEIAMETa IMPEAroiaraeTt
peanr3annIo TaKuX LEJIeH, KaK:

e (QopmupoBaHuEe TMPEACTABICHUI: O MaTepHalbHOM EAMHCTBE MHUPA, 3aKOHOMEPHOCTAX U
MIO3HABAEMOCTH SIBJIICHUM MPUPOJIbI, 0 MECTE XMMHUU B CUCTEME €CTECTBEHHBIX HAYK U €€ BeAyllen
poau B obecnieueHNH yCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA: B PEIICHUHU MPOOJIEM IKOJIOTHUECKOM,
HHEPreTUUECKOM U MUILEBOI 0€30M1aCHOCTH, B Pa3BUTUN MEAMIIMHBI, CO3/IaHUU HOBBIX MaT€pHAJIOB,
HOBBIX UCTOYHMKOB  DHEPIUM, B  OOECHEYEHHH  PalMOHAIBHOIO MPUPOIONOIb30BaHUs, B
(GOpMHUPOBAaHUM MHPOBO33PEHUS U OOLIEH KyJbTypbl YEJIOBEKa, a TaKKe OSKOJOTHYECKU
000CHOBaHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO M IPUPOTHOMN CpeJE;

® OCBOCHHME CHCTEMbl 3HAHHUW, JIEKAIIUX B OCHOBE XHMHUYECKOM COCTaBISIOLIEH €CTEeCTBEHHO-
HayYyHOW KapTUHBI MUpA: PYHIAMEHTAJIbHBIX MOHSATHH, 3aKOHOB M TEOPHUH XUMHH, COBPEMEHHBIX
IIPEJICTABICHUA O CTPOCHMM BEILECTBA HAa Pa3HBIX YPOBHAX — aTOMHOM, MOHHO-MOJIEKYJISIPHOM,
HAJMOJIEKYJSIPHOM, O TEPMOJAMHAMUYECKUX M KHHETHYECKMX 3aKOHOMEPHOCTSX IPOTEKaHMs
XUMHUYECKHX pEaklHid, 0 XMMHYECKOM pAaBHOBECHH, PACTBOpax M IHUCIEPCHBIX CHUCTEMax, 00
OOIIMX HayYHBIX MPUHIUIAXXUMHYECKOTO IIPOU3BOCTBA;

e (opMupoBaHMe Yy OO0yYarOIUXCSd OCO3HAHHOIO IMOHMMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKHX 3HaHUU JUIs OOBSCHEHHUS KIIOYEBBIX WAEH M NpoOJeM COBPEMEHHOW XUMUH, AJIS
OOBSICHEHUS U TPOTHO3UPOBAHUS SABJICHMH, HMEIOIMIUX €CTECTBEHHO-HAYYHYIO MPHUPONY;
IPaMOTHOTO PELIeHUsl MpoOJeM, CBA3aHHBIX C XUMHEH, IPOrHO3MPOBAHUS, aHAIM3a U OLEHKHU C
MO3UIUI  HKOJIOTHUYECKOM O€30MacHOCTH TOCIEACTBUI  OBITOBOM W MPOU3BOJICTBEHHOM
JESTeIbHOCTH  4YeJOBEKa, CBA3aHHOW C XUMHYECKHM IPOU3BOJICTBOM, HCIIOJIb30BAHUEM U
nepepadoTKOM BEIECTB;

e yriyOJeHHe MPEACTaBICHUM O HayuyHBIX METOJaxX IO3HaHMs, HEOOXOAMMBIX Il MPUOOpETEeHHS
YMEHHUHM OPUEHTHPOBATHCSI B MUPE BEUIECTB U O0OBICHEHUSXUMUYECKHUX SIBIICHUN, UMEIOIINX MECTO
B IIPUPOJIE, B IPAKTUUYECKOH 1€ATEIbHOCTH U MTOBCEHEBHOM KU3HU.

B nnane peanuzanuy nepBoOYEpEIHBIX BOCIHMTATENBHBIX U Pa3BUBAIOIIMX (DYHKUIMN LETOCTHON
CHCTEMBI CpeJIHETo 00I11ero 00pa3oBaHus PU U3YUEHUH MpeaMeTa « XUMHUS» Ha yriyOJEHHOM ypOBHE
0c00yI0 aKTyaJIbHOCTh IPUOOPETAIOT TAKHE LENIN U 3a/1a41,KaK:

e BOCIUTaHHE YOESKIAEHHOCTH B IO3HABAEMOCTU SIBJICHHUIM MPHUPOABI, YBaXEHHUS K MpPOLECcCYy
TBOpUYECTBa B 00JIacTH  TEOPETHMUYECKUX W MPUKIATHBIX HCCIECAOBAaHMM B XHUMUH,
(dbopMHpOBaHHE MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIOPA3BUTHUS HAYKH;

e pa3BUTHE MOTHBAlMM K OOyYEeHHI0O M TO3HAHUIO, CIIOCOOHOCTEHl K CAMOKOHTPOJIO U
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CaMOBOCIIUTaHHIO HA OCHOBE YCBOEHMsI OOLIEUEIOBEUECKUX LIEHHOCTEH;

Pa3BUTHUC TIO3HABATCIBHBIX HWHTCPECOB, HHTCIUICKTYAJIbHBIX HW  TBOPYCCKUX criocodHocTeH
oOyyaromuxcsi, (OPMHUPOBAaHHUE y HHUX CO3HATEIBHOI'O OTHOIIEHUS K CaMOOOpPa30BaHUIO U
HENpEepbIBHOMY O00pa30BaHUIO KaK YCIOBHIO YCIEIIHOM NpogeccHOHaIbHOM M OOIIEeCTBEHHOMN
NEeSITeIbHOCTH, OTBETCTBEHHOTO  OTHOIICHHUS K CBOEMY 3I0POBBIO M MOTPEOHOCTH B 3I0POBOM
o0Opase Ku3HHU;

(dopMHpOBaHHE YMEHHH M HaBBIKOB Pa3yMHOI'O IPUPOAOINOJIb30BAHUS, PA3BUTHE IKOJOTHUECKOM
KYJIBTYpBbI, IPUOOPETEHHUE ONBITA OOIIECTBEHHO-II0JIE3HON SKOJIOTMUECKOM AESTEIbHOCTH.

MECTO YYEBHOI'O ITPEJJIMETA «XVUMWSI» B YHEBHOM ITJIAHE
OO1miee YnCIIo YacoB, PEKOMEHIOBAHHBIX JIJISl U3YUCHUS] XMMHU Ha YriyOieHHOM ypoBHe, — 204

qaca:

B 10 kacce — 102 gaca (3 yaca B HeZeI0),
B 11 kimacce — 102 gaca(3 vaca B HE/IEIIO).



COJAEP)KAHUE OBYYEHMUSA

Kypcusom B TaHHOM TEKCTE BBIJCIICHBI DIIEMEHTHI COJIEpXKaHUs y4eOHOTO MaTeprana, KOTOpble N3y4aroTCsB
03HAKOMUTEIFHOM ILIAHE U HE BKIIFOUAIOTCS B COCTAaB MPEAMETHRIX pe3yisTaToB ocBoeHuss OOII COO.

10 KJIACC

TeopeTn4yeckue 0OCHOBBI OPTraHNYECKONH XUMHUH

[Ipenmer w 3HaueHWe OpPraHUYECKOH XHWMHUHM, NPEACTaBICHHE O MHOT000pa3sHH OpPraHMYeCKHX
COCIMHECHHH.

DJeKTpOHHOE CTPOCHHE aToMa yriepofa: OCHOBHOE W BO30OYXIEHHOE COCTOSIHUS. BaneHTHble
BO3MOXXKHOCTU aTOMa Yrjiepoja. XHMHYecKas CBA3b B OPraHMYECKHX COCAMHEHMAX. THIbl THOpHAM3aLuu
aTOMHBIX opOwuTaneil yriaepoga. MexaHW3MBI 00pa30BaHUsl KOBaJICHTHOH cBf3M (OOMEHHBIH M JIOHOPHO-
aKnenTopHbIi). THITEI IepeKphIBaHUsST aTOMHBIX OopOWTanei, 6- U m-cBsa3u. OpuHApHAs, NBOWHAs M TpOMHAS
cBsi3b. CriocoObl  pa3peiBa CBs3eld B MOJIEKYJaX OpraHMYecKHx BemlecTB. [loHsTHE O CBOOOIHOM
paavkaie, Hykieoduie u anekTpodue.

Teopust cTpoeHHss opraHudeckux coeguHeHuili A.M. BbyTiepoBa U COBpEMEHHBIE MNPEACTABICHUS O
CTPYKTYpe MOJIEKYJN. 3HAaUeHHUE TEOPUN CTPOEHUS OPraHUYECKUX COeAMHEHUH. MoJeKyaspHble U CTPYKTypHBIE
tdopmynbl. CTpykTypHBIE (OPMYIBI Pa3IUYHBIX BHJIIOB: pa3BEPHYTas, COKpamléHHas, cKeyleTHas. V3zomepus.
Bunsl u3oMmepuu: CTpyKTypHasi, MPOCTPAHCTBEHHAs. OJEKTPOHHBIE 3()(EKTh B MOJIEKYJaX OPraHHYECKHX
COCJIMHEHMH (MHIYKTUBHBIN U Me30MepHBIN 3P (eKTh).

[IpencraBienne o kiaccupUKalMM OpraHMYecKHX BemiecTB. [loHsATHE O (YHKIMOHANBHOW TpYIIIE.
I'omonorus. 'omonorudeckue psaasl. CucremaTrueckas HoMeHKIaTypa opranudeckux coenuHenuit (IUPAC) u
TPUBUAJIbHBIC HA3BaHUS OTAEIBHBIX NIPEICTABUTENEH.

Ocob6eHHoCcTH U KiIaccuuKauys OpraHndeckux peakiuuid. OKUCIUTENFHO- BOCCTAHOBUTEIbHbIC PEaKH
B OPTaHUYECKOW XUMHUH.

IJKCNepUMEeHTAIbHbIE METOAbI H3Yy4YeHHS BeleCTB U UX NMpeBpaleHni

OzHakomiieHHEe C OOpa3llaMH OpraHMYEeCKHX BEIIECTB M MaTepHajaMM Ha HMX OCHOBE, ONBITHI II0
MPEBPAIICHUI0 OPraHMYeCKHWX BEIIeCTB MpW HarpeBaHuW (IUIaBIeHHWEe, OOYIJMBaHHE U TOpPEHHE),
KOHCTPYHPOBAaHHE MOJIETIEH MOJIEKYJI OPraHUYECKHX BEILIECTB.

Yraesonopoasl

Anxanel. ['oMomormyeckwii  psn = ankaHoB, o0mas  ¢opMmyna, HOMEHKJIAaTypa ¥ U30Mepusl.
DIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AIKAHOB, sp°-TMOPUIM3ALMS ATOMHBIX OpOHTaNei
yraepona, 6-cBsa3b. Korngopmepsi. DU3NUECKUECBOMCTBA AIKAHOB.

XUMHYECKHE CBOMCTBA aTKaHOB: PEAKIIMU 3aMEIIECHUS, H30MEPHU3AIUH, NCTUAPUPOBAHUS, ITUKIN3AIINUM,
MUPOJIH3a, KPEKUHTA, TOpeHus. [Ipedcmasgienueo mexanusme peakyutl paouxkaibHo20 3aMeueHusl.

Haxoxnenue B mpupoje. CriocoOs! OTydeHUs U IPUMEHEHHUE ATIKAaHOB.

Huknoankaner. OOmas gopmyna, HOMeHKIaTypa u u3oMepus. OCOOCHHOCTH CTPOSHUS U XUMHUYECKUX
CBOMCTB MaJTbIX (IIMKJIONPOIIaH, MUKIO0YTaH) U OOBIYHBIX (I[MKJIONICHTAaH, IUKIOTeKCaH) IUKI0ATKaHOB. CriocoOb!
TTOJIYICHISI ¥ IPUMEHEHNE ITUKIIOATKAHOB.

Ankensl. ['omonormdeckuii psj alKkeHOB, oOmas QopMmyrna, HOMEHKIATypa. OJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOECHHME MOJIEKY] AIKEHOB, Sp>-TMOPUIM3AlUs aTOMHBIX OpOMTajeil yriuepona, 6- U T-
cBsi3u. CTpyKTypHAs M TeoMeTprudecKas (IUc-TpaHc-) n3oMmepus. OU3ndecKue CBONCTBA AIKEHOB. XUMHUIECKUE
CBOMCTBa: pEaKlMM MPUCOCIAUHEHUS, 3aMEIICHUS] B (-TIOJOKEHUE IMPHU ABOWHON CBSA3M, MOJUMEPHU3ALUU U
OKHcNeHus. [Ipedcmasnenue o Mexauusme peakyuu  IaeKmpoduivbHoco  npucoeounenus. IlpaBuio
MapkosaukoBa. KayecTBeHHBIC peakIMy Ha IBOMHYIO CBs3b. CIIOCOOBI OMYUYCHHS U IPUMEHEHHE aTKEHOB.

Anxagmensl. Kmaccudukanus —ankaaneHoOB (CONPsDKEHHBIC, W30JHMPOBAHHBIC, KYMYIUPOBAHHbIE).
OcCOOEHHOCTH 3JICKTPOHHOI'O CTPOSHHS M XUMHYECKHX CBOWCTB CONPSDKEHHBIX AueHoB, 1,2- u 1,4-
npucoenuHeHue. [lomumeprsanus conpspkEHHBIX AueHOB. CIOCOOBI MOTyYeHHUS W MPUMEHEHUE alTKaNCHOB.



Ankunel.  ['oMonormueckwii — psii  ankWHOB, oOmas  ¢opMmyna, HOMEHKJIATypa W HU30MEpHsL.
DOJEeKTpOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYN ANKHHOB, Sp-THOpUAM3ALMS aTOMHBIX OpOHTanei
yraepoja. dusnueckue cBONCTBA aNKUHOB. XHMHUYECKHE CBOMCTBA: PEaKIMU MPUCOCINHEHNUS, TUMEPU3ALMH U
TpUMepHU3aluy, OKHUCIeHUs. KuciaoTHble CcBOMCTBAa alKWHOB, MMEIOIIMX KOHIEBYIO TPOWHYIO CBS3b.
KauecTBennsle peakuyy Ha TPOHHYIO CBsI3b. CIIOCOOBI MOTyYeHHs 1 TPUMEHEHUE alTKHHOB.

ApoMaTudeckne yrieBoJopo s (apeHsr). ['omonornueckuii psa apeHoB, oomas Gpopmyna, HOMEHKIATypa
U U30MEpHs. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYINBl OeHzona. [Ipasuno apomamuunocmu,
npumepvl apomamuyeckux coedunenuti. Duznveckrue CBONCTBa apeHOB. XMMHUYECKHE CBOMCTBa OeH307a M €ro
TOMOJIOTOB: pE€akIUM 3aMeUIeHHs B OEH30JIbHOM KOJbLIE M YIJICBOJOPOAHOM paiuKaje, peakIuu
NPUCOCANHEHHsI, OKUCIICHUE TOMOJIOTOB OcH3oma. [lpedcmasienue o mexanusme peaxyutl 31eKmpopuibHoo
samewenus. IlpeacraBnerne 00 OpUEHTHPYIOIIEM JEHCTBUM 3aMeCTUTEICH B OCH30IbHOM KOJIbLIE Ha IpUMEpe
ANKUJIBHBIX PaJWUKaIoB, KapOOKCHIBHOH, THIAPOKCWIBHOW, aMWHO- W HUTPOTPYMIbI, aTOMOB TaJOTEHOB.
Oco0EHHOCTH XMMHYECKHX CBOMCTB ctupoina. [lomumepusanus ctupona. CrnocoObl MoMyueHus W MpUMEHEHHE
apOMAaTHYECKUX YITIEBOJOPOAOB.

[pupoxansiii ra3. IlonmytHble HedTsHBe Ta3sl. HedTh um e€ mpoucxoxneHue. KameHHBIH yroms u
MPOAYKTEl ero mepepaboTku. CrmocoObl mepepadoTku He(TH: TEPeroHka, KPeKWHT (TepMUYECKHIA,
KaTaJIMTHYeCKuii), pudopMuHr, nuponus. IIponykTer nepepaboTkn HeTH, X IPUMEHEHHE B IPOMBIIIIICHHOCTH
U B OBITY.

I'eneTnueckas CBsI3b MEXIy Pa3IMUHBIMHU KJIACCAMU YIIEBOAOPOJIOB.

DJIEeKTPOHHOE CTPOEHHE TaJIOr€HNPOU3BOAHBIX YIJIEBOJOPOAOB. Peaknmu 3aMelneHus TrajioreHa Ha
TUIPOKCOTPYIILY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOSPYINY .

[elicTBue Ha rajoreHNpoOM3BOJHBIE BOJHOIO M CIHPTOBOrO pacTBopa wmiénoud. B3ammopeiicTBue
JUTaJIOTeHAJIKAaHOB C MarHUeM W LMHKOM. [lonamue o memannoopzanudeckux coedunenusx. Vcnonap3oBaHue
rajJOreHIIPOM3BOIHBIX YIJIEBOIOPOJOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYEeCKUX BEILECTB.

JKcnepuMeHTalbHbIe METOAbI H3YUeHHUsI BeLeCTB M UX NpeBpalieHuii

Uzyuenne ¢u3mueckux CBOWCTB  YITIEBOJOPOAOB  (PacTBOPUMOCTH), KAUECTBEHHBIX  PpeaKLHi
YIIJIEBOIOPOJIOB Pa3IMYHbIX KiaccoB (oOeciBeyrBaHUe OPOMHON WIIM MOAHOM BOJBI, PacTBOpA MepMaHTaHaTa
KajJusi, B3aUMOJACHCTBHE alleTWIEHA C aMMHMa4dHbIM pacTBOpoM okcuga cepebpa(l)), kauecTBeHHOE
oOHapy)XeHHe YIJepoAa M BOJOPOAA B OPraHMYECKHUX BEIIECTBAX, MOJNyYeHHE 3TWIEHA W HU3yUeHHUE ero
CBOWCTB, O03HaKOMIIeHHE ¢ KoJuleKusiMu «HedTb» 1 «Yroab», ¢ oOpa3mamu miactmace, KayqdyKOB U PE3UHBI,
MOJEJIMPOBAHNE MOJIEKYJI YIJICBOJOPOIOB U I'aJOr€HIPOU3BOAHBIX YIIIEBOJOPOIOB.

Kucnopoacoaep:xamue oprannyeckue coeluHeHHsI

[IpenensHple onHOaTOMHBIE CcHUpTh.. CTpoeHHEe MOJIeKyl (Ha TpUMepe MeTaHoja U J3TaHoja).
l'omonoruyeckuit psizn, obmas ¢popmyna, H30MepHs, HOMEHKIAaTypau kiaccupukanus. PuU3HUEcKre CBOMCTBA
NpeeNbHBIX OJHOATOMHBIX CIUPTOB. BogoOponHBIE CBSI3M MEXKAY MOJEKYJIaMH CIIHUPTOB. XHUMHUYECKHE
CBOWCTBA: pEaKUUH 3aMEUICHUs, MAETHApaTallid, OKHCJICHHUS, B3aUMOACHCTBHE C OPraHUYeCKUMH U
HEOpraHM4ecKMMH Kuciotamu. KadecTBeHHash peakius Ha OJHOATOMHbIE CHUPTHL. JleiicTBue 3TaHona u
MeTaHoJa Ha OpraHu3M denoBeka. CriocoObl MOTydeHus ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie  »¢upel, HOMeHknaTypa Hu  n3oMepus. OcoOeHHOCTH  (QU3MYECKUX U XUMHUYECKHX
CBOJCTB.

MHOroaToMHBIE CITUPTHI — ITHICHTIMKONb U TIMIeprH. DU3ndecKkue U XUMHYECKHe CBOWCTBA: PEaKIUH
3aMeIEeHNs], B3aNMOIEHCTBIE C OPraHMYECKHMMU M HEOPTaHWYECKHMMH KHCJIOTaMH, Ka4eCTBEHHAs peakius Ha
MHOTOaTOMHBIE CIIUPTHL. [Ipedcmagnenue o0 mexanusme peaxyuil HyK1eo@QuibHo2o 3amewjenus. Jlericteue
Ha opranusM 4enoBeka. CriocoObl MOTy4YeHUs U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHNE MOJEKYJBI, B3aUMHOE BIWSHHE THAPOKCOTPYIIBI M OCH30JBHOTO A/pa. Pusndeckre
cBoiictBa (eHonma. OcCOOEHHOCTHM XHUMHYECKHX CBOHcTB ¢eHona. KauecTBeHHble peakiuuu Ha (HEeHOI.
TokcuunocTh eHosa. CriocoObl MoTyueHus ¥ MpuMeHeHne Gperona. Genondopmanbaeruanas cMoJa.

KapOonunbHble coeMHEHUS] — allbACTHABl U KETOHBI. DJEKTPOHHOE CTPOCHUE KapOOHUIBHOW TPYIIIBL.
I'omonoruyeckue psiaspl aubIeTHIOB U KETOHOB, o0mias ¢opMyia, M30MepHs M HOMEHKIarypa. dusmueckne
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CBOICTBa aNbJIETHI0B U KETOHOB. XHMHUYECKHE CBOICTBA aNbJIETHIOB W KETOHOB: PEaKIWH MPUCOCTUHEHHUS.
Ilpeocmasnenue o mexanusme peaxyuti HyKieo@uivno2o npucoeounerus. OKHCIEHUE aJbACTHUIOB,
KadeCTBEHHbIE PEakIiui Ha anbaerusl. CriocoObl OMyYeHHS U IPUMEHEHHE aIb/IETH/IOB U KETOHOB.

OmHOOCHOBHBIE TIpeAETbHBIE KapOOHOBBIE KHCIOTHI. OCOOEHHOCTH CTPOEHHS MOJIEKYN KapOOHOBBIX
kucnot. Mzomepus u HOMeHKIaTypa. OU3nUecKre CBONCTBA OJTHOOCHOBHBIX MPEACIbHBIX KapOOHOBBIX KUCIIOT.
Bonopoaubie cBs3M MEXIy MOJEKYJIaMH KapOOHOBBIX KHCIIOT. XMMHYECKHE CBOMCTBA: KHUCIOTHBIE CBOMCTBA,
peakuus dTepuUKAIUU, pEaKIUUd C Y4acTHEM YIIICBOAOPOAHOrO pamukaisa. (OcoOEHHOCTH CBOWCTB
MypaBbUHOW KHUCIIOTHI. [IOHATHE O TPOM3BOJMHBIX KAapOOHOBBIX KHCJIOT — CIOXKHBIX 3(UPAX, aHeUOpUoax,
eanoeenaneudpuoax, amuoax, Humpuiax. MHOTo0Opa3ue KapOOHOBBEIX KHCIOT. (OCOOCHHOCTH CBOKCTB
HENPE/CNIbHBIX U aPOMAaTHYCCKHX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX KUCIIOT, THAPOKCUKAPOOHOBBIX KUCIIOT.
IIpencraBuTenn BBICIIUX KapOOHOBBIX KHCIIOT: CTEAPUHOBAs, NAIbMUTHHOBAs, OIJIEWHOBAS, JUHO/IEBAS,
JIUHOAEH08ast KUCTOThL. CrOCOOBI TIOTY4YCeHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxubie 3¢upbl. ['omonornyeckuit psa, oomas Gopmyiia, H30MepUs U HOMEHKIaTypa. dusndeckue u
XUMUYECKHE CBOMCTBA: THAPOJIU3 B KUCIOU U IIEJTIOYHOMCpee.

XKuper.  Crpoenme, ¢usnveckne W  XUMHUYECKHE CBOHCTBA  JKHUPOB:  TUAPOJIH3 B KHCIOH M
menouHoi cpene. OcoOEHHOCTH CBOMCTB JKHPOB, CONEPKAIINX OCTATKH HEMPEAETbHBIX JKUPHBIX KHCIOT.
Kups1 B npupoze.

MpiITa Kak COMM BBICHINX KapOOHOBBIX KHCJIOT, HX Motoiiee aeicTBue. [lonsamueo cunmemuieckux
morwux cpeocmeax (CMC).

OOmas xapakTepucTuka yriieBoaoB. Kiaccudukanus yrieBogoB (MOHO-, JH-H TOJIHCAXapUIbI).
MoHocaxapuabsl: TJIOKO3a, (GPYKTO3a, 2anakmosda, pubosa, oe3okcupubosa. DOusMdeckue CBOWCTBA U
HaxoxneHue B npupozge. Gortocuute3. Onmuueckas uzomepus. Konvuamo-yennas maymomepus Ha npumepe
MOJEKYIblL 27IH0KO03bl, NpoeKyuu Xeyopca, o- u -anomepvt 210Kk03bl. XUMUYECKUE CBOMCTBA TITFOKO3bI: PEAKIIUU
C y4YacTHEeM CIHPTOBBIX W aNBJETHIHOW TPYMIN, CIUPTOBOE M MOJOYHOKHCIOE Opoxkenwe. lIpuMeHenme
TJIFOKO3bI, €€ 3HAa4eHHWe B JKU3HEAEATEIHHOCTH opraHm3Ma. Jlumcaxapuipl: caxapo3a, MajbTo3a M JaKmO3d.
BoccranaBnuBaronpie ¥ HEBOCCTAaHABIHMBAIONINE Jucaxapuibl. [waponus amcaxapuaoB. Haxoxaenwe B
npuposie U npuMmeHeHne. llonmmcaxapuapl: Kpaxmall, TJIHKOTeH M Iemnrono3a. CTpoeHHe MaKpOMOIEKYIT
Kpaxmalia, TJIIMKOT€Ha U LeJUTI0103bl. DU3NYECKUE CBOMCTBA KpaxMalla M LEJITI0NI03bl. XHMHYECKHE CBOMCTBA
Kpaxmaja: THAPONIN3, KAaueCTBEHHAs pEakIus C HOAOM. XHMHUYECKHE CBONCTBA IIEJUIIONIO3BI: THIIPOIIH3,
noirydeHue 3(hUpoB 1eIUTon036l. [loHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN MIEINK).

JKcnepuMeHTATbHbIE MeTOAbI H3YYeHHs BellecTB U UX NpeBpalieHni

PacTBOprMOCTD pa3nuyHBIX CIIUPTOB B BOIE, B3aUMOJIEMCTBHE ITAHOIA C HATPHUEM,OKHUCIIEHUE ITUIIOBOTO
CIUpTa B ajJbJETH] HAa PACKaJEHHONW METHOW MPOBOJIOKE, OKHCIEHHE ATHIOBOTO CIHPTA JUXPOMATOM KalHs
(BO3MOXXHO HCHONB30BaHHE BUAECOMATEPUANIOB), KAUYECTBEHHBIC PEAKLUUH HA albAETHIbl (C THAPOKCHIOM
mnammuHcepeopa(l) u ruapokcugom meau(ll)), peakums raunepuna ¢ rugpokcuaoM menu(ll), xumudeckue
CBOWCTBA PACTBOpPAa YKCYCHOW KHCIIOTHI, B3aUMOJAEHUCTBHE pacTBOpa IIIOKO3bl ¢ ruapokcuaoMm menu(ll),
B3aUMOJICHCTBUE KpaxMalla ¢ HOJOM, PElICHHE SKCIEPUMEHTAIBHBIX 33j1a4 1o TeMaM «CIHPTHI U QEeHOIBD),
«Kapbonossie kucnotel. CioxxHbIE 3QUPEI».

A3oTco/epKane OpraHuIecKne coeIHHeHUsI

AMUHBI — OPraHru4YcCKUC IMPOU3BOJHBIC aMMHaAKa. KHaCCI/I(bI/IKaHI/ISI AMHUHOB: aHI/I(i)aTI/IT-IeCKI/Ie u
apoMaTHYeCKHe, MEPBUYHbIC, BTOPHYHBIC W TpeTHuHble. CTpoeHHe MOJeKyn, obias ¢Gopmyna, H30Mepus,
HOMEHKJIATypa ¥ (u3HUecKre cBoiicTBa. XMMHUYECKOE CBOICTBA ann(aTHUECKUX aMHHOB: OCHOBHBIC CBOWMCTRA,
ATKUIINPOBAHUC, B3aPIMOZIeI7[CTBHe TMEPBUYHBIX aMHUHOB C a30TucTOoN KuciaoTor. Cotn ajIKMIIaMMOHMS.

AHWIMH — TPEACTaBUTEb aMHUHOB apomartuueckoro psga. CTpoeHue aHWINMHA. B3anMHOe BIHSHHE
TpyI1imn aToOMOB B MOJICKYJIC aHUJIMHA. Oco0eHHOCTH XUMHYECKNX CBOMCTB aHMiInHA. KauecTBEHHBIE PpCaKkiun Ha
aHwiH. CnocoObl MOTyYEHHS U MPUMEHEHHE aTu(aTHIeCKuX aMHHOB. [TonydeHue aHUIMHA U3 HUTPOOCH301a.

Awmunokucnotel. HomeHnknatypa u uszomepust. OTAETbHBIC TPEACTABUTENN 0-aMHHOKUCIOT: TIIHIIVH,
ANAHVH, (DeHUNANAHUHN, CEPUH, 2LYMAMUHOBASL KUCIOMA, TU3UH, yucmeun. Onmuueckas uzomepus AMUHOKUCTION.
D- u L-amunoxucinomol. ®uU3nyeckre CBONCTBA aMHUHOKHCIOT. XWMHYECKHE CBOWCTBA aMHUHOKHCIOT Kak
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aM(OTEepHBIX OPTaHMYECKUX COCAUHEHHUH, peakiys MOJUKOHACHCAINH, OO0pa3oBaHWE MENTHIHOW CBS3U.
Bbuonoruueckoe 3HaueHrne aMUHOKUCIOT. CUHTE3 U TUAPOIU3 IENTHAOB.

benku kak mpupoanbie monmuMepsl. [lepBudHas, BTOpu4HAas U TPETUIHAS CTPYKTypaOenkoB. XUMHYECKUE
CBOICTBa OEIIKOB: THIPOIH3, JeHATYpPaIlnsl, KAYeCTBEHHBIE PEaKINU Ha OSIKH.

Honamue 06 azomcooepocauux cemepoyurIuyeckux coedunenusax. Ilupumuounogvie u nypunosvie
ocHogaHus. Hykneunogvle KUCIOMbL: COCMAB, CMpPOeHUeU ODUOI02UYeCKdsl POlb.

3KCHepl/IMeHTaJ1beIe METOAbI U3YYECHHUS BELICCTB U UX npeBpameHnﬁ

PaCTBOpeHI/IG 0eNKOB B BOJEC, JACHATypalus 0enKoB IIpyu Harp€BaHWM, LBCETHLIC PCAKIHUU Ha 6GJ'IKI/I,
pPE€UHICHUEC OJOKCICPUMEHTAJIBHBIX 3aJa4d I10 TeMaM <<A30Tcoz[ep>1<a1u1/1e OpraHUYECKHUE COCOAUHCHUA» U
«Pacno3naBpanue OpPTraHUYCCKUX COCIUHCHMID.

BuicokoMoJieKyIsIpHBbIE COeTMHEHHS

OCHOBHBIC TOHSTHSI XUMHHM BBICOKOMOJICKYJISIPHBIX COCAMHCHUN: MOHOMEp, IOJIUMEpP, CTPYKTYPHOE
3BEHO, CTENeHb MONUMEpHU3allid, CpeaHsAs MoleKymsapHas Macca. OCHOBHBIE METONBI  CHHTE3a
BBICOKOMOJICKYJIIPHBIX ~ COCJAMHECHUH — TIOJAMMEpH3als U TOJUKOHIeHcanwus. [Ipedcmasnenue o
cmepeope2yiapHOCmU U HAOMONEKVIAPHOU CIMPYKMYype HOAUMEPOS, 3a8UCUMOCHb C8OUCME NOIUMEPOS OM UX
MOJNEKYIAPHO20 U HAOMOJIEKVIAPHO20 CIMPOEHUS.

[Nonmumepubie MaTepuaibl. [lnacTMacehl (TIOJIMATUIICH, TOJUITPOITUIICH, MOJUBUHUIXIIOPU/, TIOJIUCTUPOI,
MOMMETHIIMETAKPUTIAT, TOTUKAPOOHATHI, MOMMATHICHTEpePTaNIaT). Y THIU3AIHS U ITepepaboTKa IIIaCTHKA.

DnacToMephl: HAaTypajdbHBIA KaydyK, CHHTCTHYECKHE Kaydyku (OyTaJMCHOBBINM, XJIOPOIPEHOBBIH,
M30MPEHOBBIN) U cunukoHsl. Pe3una.

Bonokna: HaTypanpHBIE (XJIOMOK, IIEPCTh, MENK), WUCKYCCTBEHHBIE (BHCKO3a, AIleTaTHOE BOJIOKHO),
CHHTEeTHYeCKHUe (KaIlpoH U JIaBCaH).

Honumepor  cneyuanvhoeo  Hazwawewus  (meghion, Keguap,  INEKMPONPOBOOAwUe  NOAUMEDH,
buopasnazaemvle nOIUMEPHL).

JKcnepuMeHTalbHbIEe METOAbI H3YUeHHUsI BeLeCTB M UX NpeBpaleHuii

O3HakoMiIeHHE ¢ 00pa3naMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KAaydyKOB, pellicHHE
IKCTIIEPUMEHTAIILHBIX 33/1a4 10 TeMe «Pacro3HaBaHMe IJIACTMACC UBOJIOKOHY.

PacuéTHble 3agaun

Haxoxaenue monekynsipHoi GOpMyJIbl OPraHMUYECKOTO COEJAMHEHHS MO MAaCCOBBIM JIONSIM 3JEMEHTOB,
BXOJSIIMX B €r0 COCTaB, HAXOXIEHHE MOJEKYJSIPHOH (HOPMYIBI OpPraHMYECKOTO COEJUHEHUS IO Macce
(00BEéMy) TPOMYKTOB CrOpaHWs, MO KOJHMYECTBY BemlecTBa (Macce, 00BEMY) TPOAYKTOB pEaKIWW W/ WK
UCXOJIHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYpHOW (OPMYJBI OpPraHMYECKOTO BEIecTBA Ha OCHOBE €ro
XMMHYECKHX CBOWCTB WM CIIOCOOOB TMOJNYYCHHMS, ONpPEICNICHUE JOJIM BBIXOJA NPOIYKTa PEaKUUH OT
TEOPETHYECKH BO3MOXKHOTO.

Me:xnpeaMeTHbIe CBI3H

Peanuzanus MexnpenMeTHbIX — CBsi3e  IpU  M3YYeHUM  opranuuecko  xumuu B 10 kjacce
OCYIIECTBIISIETCS Yepe3 UCIOIB30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MTOHSATHH, TaK U MOHATHH, TPHHSIITHIX
B OT/ICJILHBIX MTPEAMETAaX €CTECTBEHHO-HAYIHOTO ITHUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC MOHATHS: SBJICHUE, HAy4YHBIN (DaKT, THIOTE3a, TCOPHs, 3aKOH, aHAJIW3,
CUHTE3, KJIacCU(UKAIUS, HAOIOICHUE, U3MEPEHHE, IKCTIEPUMEHT, MOJIE]h, MOJICIIMPOBAHHE.

®duzuka: Matepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SHEPreTUUECKUI YPOBEHb, BELIECTBO,
Teno, 00BEM, arperaTHoOe COCTOSHHE BeEIIeCTBa, (PH3MYECKHE BEIWYHMHBI, €IWHUIBI W3MEPEHHs, CKOPOCTH,
SHEPTHsI, Macca.

Buonorust: knerka, opraHusmM, 3kocuctemMa, onocdepa, MeTabOIN3M, HACIECICTBEHHOCTh, aBTOTPOQHBIN U
reTepoTpopHBIA THUI THUTaHWS, OpokeHue, (OTOCHHTE3, AbIXaHUE, OCIKU, YTJIEBOIbI, XHUPHI, HYKICUHOBBIC
KHCIIOTBI, hepMeHTHI. | eorpadus: mosie3HbIe HCKOTaeMbIe, TOIITUBO.

TexHOJO0TUs: NUILEBBIE MPOTYKThHI, OCHOBHI PAIlMOHATBLHOTO MUTAHUS, MOIOILIIUE CPEACTBA, MATEPUAIIBI U3
HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



11 KJIACC

TeopeTnyeckue OCHOBbI XMMUH

Atom. CocTaB aTOMHBIX sJep. XUMHUECKUN 3ieMeHT. M30Tomnbl. KopnycKyasapHo- 80IHOBOU Oyanusm,
ogoticmeennas npupooa 3nekmpona. CTpoeHHe 3JIEKTPOHHBIX O000JI0YeK aTOMOB, KBAHTOBBIE YHCIIA.
DHepreTUYeCKre YPOBHHU U MOJAYPOBHU. ATOMHBIcopOUTanu. Kiaccupukanus XUMHUYECKUX JJIEMEHTOB (s-, p-,
d-, f-anemenTsl). PacipeneneHue 37IeKTPOHOB IO aTOMHBIM OPOUTAISM, NPUHYUN MUHUMYMA dHEPSUL, NPUHYUN
Ilaynu, npasuno Xynoa. DneKTpOHHBIE KOH(UTypalMd aTOMOB 3JIEMEHTOB IIEPBOTO—YETBEPTOrO NEPUOJIOB B
OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, 3JICKTPOHHBIC KOHOUTYpAllUd ~ HOHOB.  [lonsmue 00  3Hepeuu
UOHU3AYUU, DHEpeUuU CpPOOCMBA K IeKMpOoHy. INEKTPOOTPUIIATENEHOCTb.

[Tepuonnueckuii 3akoH u Ilepuoguueckass cuctema xumudeckux siaeMeHToB .M. Menneneena. CBs3b
MEepUOUYECKOro 3aKkoHa U Ilepuogmyeckod CUCTEMBI XHMHMUYECKHX 3JEMEHTOB C COBPEMEHHOM Teopueit
CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMBbIX MM ITPOCTHIX
U CJIOXHBIX BEIIECTB 10 TIpyomaM W [epuojaM.  3HadyeHue  mnepuoadyeckoro  3akoHa J[.U.
Menpneneena.

Xumuyeckas CBA3b. BUIIbI XMMUYECKOW CBSI3U: KOBAJEHTHAs, MOHHAs, METAJIMYECKAS. MexaHu3Mbl
oOpa3oBaHHMs  KOBJIGHTHOM  CBS3M:  OOMEHHBIHM JOHOPHO-aKIENTOPHBIA. OHEpPrus W JUIMHA CBS3H.
IlonsipHOCTH, HANPaBICEHHOCTh U HACBHIIIAEMOCTh KOBAJIEHTHOH cBsi3u. KpaTHble cBsA3u. BomoponHas cBs3b.
MesxmoIeKysipHbIe B3aUMOIEHCTBUSL.

BanieHTHOCT, W BaJICHTHBIE BO3MOXXHOCTU aToMOB. [ ubpuouzayusi amomuvlx opoumanei. CBs3b
AIIEKTPOHHON CTPYKTYPHI MOJEKYN C MX T€OMETPUYECKHM CTPOCHHEM (Ha TpUMepe COSAMHEHWH SIeMEHTOB
BTOPOIO MEPUOJIA).

[IpencraBnenne 0 KOMITIEKCHBIX coeAnHEeHUsX. CocTaB KOMIUIEKCHOTO MOHA: KOMILIEKCOOOPa30BaTeb,
nurannel.  Koopounayuounoe uucno. Homewxnamypa romniexcHuix coeouHeHUll. 3HaueHue
KOMIUIEKCHBIX ~ coequHEeHU. [loHATHEO KOOpAMHAIMOHHON XUMUU.

BemecTBa MONEKYISPHOTO M HEMOJIEKYIIIPHOTO CTPOSHHS. TUTIBI KPUCTAJUIMIECKUX PEIIETOK (CTPYKTYP)
U CBOMCTBA BEIIECTB.

[lonsiTme o gumcnepcHBIX  cucteMax. VICTHHHBIE  pacTBOpHL.  [Ipedcmasnenue 0 KOMIOUOHBIX
pacmeopax. CriocoObl BEIpaKSHHUS KOHIIEHTPAIMU PACTBOPOB: MaccoBasl J0JIs BEIIECTBAa B PACTBOPE, MOJISIPHAS
KOHIIeHTpaIus. HachleHHbIe ¥ HEHACKIIIIEHHBIEPACTBOPHI, PACTBOPUMOCTH. KpucTamioruaparsl.

Krnaccudukammss u HOMEHKIATypa HEOPraHHMYECKHMX BellecTB. TpuBHaibHBIE HAa3BaHHUS OTAEIHHBIX
MIPEJICTABUTENIEN HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMudecknx peakinuii B HEOPTaHMYECKOW M OPraHWYeCKON XUMHH. 3aKOH COXpaHECHHS
MacCchl BEIIECTB; 3aKOH COXPAaHEHHUS W MPEBpalllCHUS DJHEPrUM NMPU XUMUYECKUX peakuuax. TerioBbie
3¢ deKTh XUMHYECKUX peakiuil. TepMoXuMuiecKie ypaBHEHUSI.

CKOpOCTh XMMHUYECKOW peakiuu, € 3aBUCUMOCTh OT PAa3JIMYHBIX (PAKTOPOB.

T'omorenHsie U rereporeHHbIe peakuuu. Katanus u karanu3aTopsl.

OO6patumMbie 1 HeOOpaTUMBIEC peaKIui. XUMHUIECKOe paBHOBECHE. KOHCMAanma Xumu4ecko2o pagHogecusl.
@®akTOpHI, BIAUSIIOIINE Ha MTOJIOKEHNE XUMUYECKOTO PABHOBECHUS: TEMIIEpaTypa, JaBICHHWE W KOHLEHTpPaluu
BEILECTB, Yyd4acTBYHOIMX B peakuuu. ITpunuun Jle IlaTense.

OnexTponutndeckas naucconuanus. CuibHbIe U ciadble 37MeKTpoiuThl. CTeneHp auccounanuu. Honuoe
npousgedenue 600vi. Cpelna BOIHBIX PAacTBOPOB: KHCIIOTHAs, HEWTpajibHas, IIesouHas. BopopoaHsiit
noka3zateins (pH) pactBopa. ['maponus coneit. Peakiiu noHHOTO OOMeHa.

OxuncAuTEIHHO-BOCCTAHOBUTENBHBIE peakiui. CreneHb okuciaeHus. OKHCIUTENh W BOCCTAHOBUTEIb.
IIporeccel OKUCIIEHUS 1 BOCCTAaHOBJIEHMS. BaxkHelIne OKMCIUTENN U BOCCTAHOBUTENN. METOA 3IEKTPOHHOTO
Oamanca. DIEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIIECTB.

JKcnepUMeHTAIbHbIE METOAbI U3yYeHHsl BellleCTB M UX NpeBpalleHui
Pa3noxxenue mepokcuaa BOIOpOAa B MPHUCYTCTBHH KaTallW3aTopa, MOJEIH KPHUCTAUTNYECKUX PEIIETOK,
MIPOBEJICHUE PEAKIIMii MOHHOTO OOMEHA, OIPENEICHUE CPEbl PACTBOPOB C MOMOIIBIO HHIUKATOPOB, U3yUEHHUE
BIIMSTHUSI PA3IMYHBIX (JaKTOPOB HA CKOPOCTh XMMUYECKON PEAKIINH U TIOJ0XKEHHE XUMUIECKOTO PABHOBECHSI.
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Heoprannyeckas xumust

[Nonoxxenne HemeramnoB B Ilepumomudeckoit cucreMe xumudeckux »3iemeHToB .M. MenneneeBa u
0COOEHHOCTH CTPOEHUs uX aToMoB. Pu3ndeckue CBONCTBa HEMETAJUIOB. AJIOTPONHS HEMETAJUIOB (Ha IpUMEpe
KHCIIOpoJa, cepbl, pochopa u yraepoaa).

Bogopon. [lonyuenue, ¢u3nMueckue W  XUMHYECKHME  CBOWCTBA:  PEaKUUH C METAJUIaMHU H
HEMEeTaJlJIaMH1, BOCCTAaHOBUTEIbHbIE CBOWCTBA. I napunel. Tonaugnvie 2nemenmul.

lanorensl. HaxoxneHwe B mpupone, crmocoObl MOMy4eHUs, (u3nvyeckne M XHUMHUYECKHE CBOWCTBA.
lanorenoBogoponsl. BakHeimme KucIOpoAcoaepKamie COeAMHEHHs TranoreHoB. JlaGopatopHble U
IPOMBIIJIEHHBIE CTIOCOOBI OYYEHHUS raJIOreHOB. [IpiMeHeHNe TaloreHOB U X COSAMHEHHH.

Kucnopon, ozon. JlabopaTtopHble ¥ HMpOMBINUIEHHBIE CIIOCOOBI MOMy4YeHUs1 Kuciopona. dusmueckue u
XMMHYECKHE CBOIMCTBA U IIPUMEHEHUE KUCIOPOAa U 030HA. OKCUABI ¥ IEPOKCHIBI.

Cepa. HaxoxneHwme B TMpHUpOjAE, CIOCOOBI TONyYeHHUs, (PU3MUEecCKne HW XHWMHUYECKHE CBOMCTBa.
CepoBogopon, cymbdumsl. Oxcun cepsi(IV), oxcum cepsi(VI). CepHucras u cepHas KUCIOTHI U HX COJIH.
Oco0EeHHOCTH CBOMCTB cepHON KHCIOTHL. [IpriMeHeHne cepbiu e€ coeTUHEeHUH.

A3zoT. HaxoxxnmeHnue B mpupoze, criocoObl OMydeHHs, (GU3NIECKHe M XUMHYECKHE CBOHCTBA. AMMHAK,
HUTPpUABL. OKCHUIBI a30Ta. A30THUCTAs U a30THASI KUCJIOTHI U UX cO. OCOOSHHOCTH CBONCTB a30THOM KHUCJIOTHI.
[IpumeneHre a30Ta u ero coeNMHEHU. A30THBIE yI0OpEHHUS.

®octhop. Haxoxnenwe B mpupoIE, CrocoOBI  TIONTyYEHUS, (hm3ryecKre 1 XUMIYECKHE
cBoiictBa. Dochumer u hochun. Okcunst pochopa, pochopHas kucinoran €€ comu. Memagocgopras u
nupoghocghopran  kuciomol,  Gocghopucmas u gpocgoprosamucmas kuciomsi. [Ipumenenune docdopa u ero
coeaunenmii. ®ochopueie ynoopeHus.

VYrnepon, HaxoxaeHHe B pupoze. AsutorponHbie Moaudukanun. Ouzndeckue 1 XUMHYECKHE CBOHCTBA
MPOCTHIX BEIIECTB, 00pazoBaHHBIX yriepogoM. Okcun yraepoaa(ll), okcun yrnepona(IV), yrompHas Kucinora u
e€ conu. AKTUBHPOBAHHBIN yroib, adcopoyus. @yinepenvl, epagen, yenepoouvie Harnompyoku. IlpuMeHenne
MPOCTHIX BELIECTB, 00Pa30BaHHBIX YITIEPOAOM, U €T0 COINHEHUH.

Kpemuuii.  Haxoxmenue B mpupoge, crnocoObl  TONydeHHs,  (PHU3HYECKHEe M XUMHUYECKHE
cBorictBa. Oxcun kpemamsi(IV), kpeMHHEBass KUCIOTa, CUIUKATHL. [IpuMeHeHne KpeMHHSI U €T0 COCIMHEHUH.
Crekio, ero nojy4eHue, BUabl CTEKIIA.

[onoxenne MetamioB B [lepuoanveckoil cucteMe XUMHUYECKHX deMeHTOB. OCOOEHHOCTH CTpPOSHHS
3JIEKTPOHHBIX O00JI0UEK aTOMOB METAJUIOB. Pacnpocmpanenue XUMu4yeckux 21eMeHmos-Memaiios 8 3eMHOU
kope. O6ume puznveckue cBoiicTBa MeTaiioB. [IpuMeHeHre MeTaiuoB B ObITY U TexHUKe. CIUIaBbl METAIJIOB.

DJNEeKTPOXMMHUYECKUI  psiil  HampspkeHuid  MetawioB. OOmmue crmocoObl  MONYYEeHUS  METaJlIoB:
THIPOMETAITYPrUsl, NUPOMETAJUIyprus, dnekrpomeramnyprus. lloHsTune o koppo3un metamioB. CriocoObl
3alIUTHl OT KOPPO3HH.

OObmas xapaktepuctuka MetaiuioB [A-rpynmel Ileproandeckoil cHCTEMBI XMMUYECKHX 3JIEMEHTOB.
Hatpuil u xanuii: momydenue, gusnyeckne U XUMHUYECKHE CBOICTBA, NPUMEHEHHE MPOCTHIX BELIECTB M HX
COEIMHECHM.

Obmas xapakrepuctuka MetamioB IIA-rpynmsl Ileproandeckoil cHUCTEMBl XUMHUYECKHX 3IIEMEHTOB.
Maruuii 1 Kalblui: moiaydeHue, GU3nIecKiue W XUMUYECKHE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX
coeauHeHHH. JKECTKOCTH BOABI U CIIOCOOBI €€ yCTpaHEeHHUSI.

AnroMuHuil: nonyyenue, Gpu3nvYeckue U XMMUYECKUE CBOMCTBA, IPUMEHEHUE MPOCTOTO BEUIECTBA U €ro
coeZiHEeHNH. AM(DOTEepHbIe CBOWCTBA OKCHJIA U TUAPOKCHIA ATFOMUHHUS, THIPOKCOKOMIUIEKCHI ATFOMUHUSL.

OObmass xapakTepucTuka MeTaioB mo6ouyHblx moarpynn (b-rpynm) Ilepmommdeckoit  cuctemsl
XUMHAYECKHX JIEMEHTOB.

dusnyeckre U XUMHYECKHE CBOMCTBA XpoMa U ero coeguHeHuil. Okenapl U rugpokcuasl — xpoma(ll),
xpoma(Ill) w  xpoma(VI). Xpomarel ®  IUXpOMATHI, UX OKHUCIHUTEIbHBIE CBOiicTBa. [lomydenne u
MIPUMEHEHHUE XpoMa.

®duspveckre M XMUMHUYECKHE CBOICTBa MapraHlla M €ro coeauHeHuil. Baxueilmme coennHeHUs
mapraama(ll), mapranma(lV), mapramma(VI) m mapramma(VII). IlepmaHranaT kamus, €ro OKHCIHUTEIHHBIC
CBOICTBA.
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du3uveckre W XUMHUYECKHME CBOMCTBA jKeie3a M ero coeAnHeHuid. OKCHABI, TUAPOKCHUABI W COJIH
xene3a(ll) u xenesa(Ill). Ilomyyenne W HpUMEHEHHE JKeEe3a U €ro CIIABOB.

®dusnueckre M XUMHYECKHE CBOMcTBa mMenu u e€ coenuHeHui. llomydeHnen mpUMeHEHUe MeIu U
€€ COeIMHEHUMN.

Hunak: nonydenne, pusmyueckne u XUMUIECKHe CBOHCTBA. AMQOTEpHBIE CBOMCTBAa OKCH/IA U THAPOKCHIIA
IIUHKA, THAPOKCOKOMIUIEKCHI IIMHKA. [[priMeHeHne IMHKa U ero coeInHEHM.

IKCNnepUMEHTAJbHbIE METOIbI H3YyYEeHH S BEIIeCTB U UX NPeBPaIlleHu i

NzyueHune o0pas3loB HeMETaUIOB, TOpeHHE cepbl, ¢ocdopa, Keine3a, MarHus B KHUCIOPOJE,
U3YYCHUE KOJUICKIIUKM «METaulbl U CIIaBbD», B3aUMOJICHCTBHE IICIOYHBIX M IEIIOYHO3EMEIBHBIX METAJIOB C
BOJION (BO3MOJKHO MCTOJIB30BAHNE BHIEOMATEPHAIIOB), B3ANMO/ICHCTBHE IIMHKA 1 Kelle3a C pACTBOPAMHE KHCIOT
U IIeJIoYeH, KAaYSCTBCHHBIC PEaKIMd Ha HEOPraHWYECKUE aHHMOHBI, KATHOH BOJOPOJa U KAaTUOHBI METAJLIOB,
B3aMMOJICWCTBHE THIAPOKCHAOB QIMIOMHHHA W [WHKA C pPacTBOpaMH KHCIOT H IIEN0Yed, pelleHne
JKCIICPUMEHTANBHBIX 3aad 1o TeMaMm «[amorenwr», «Cepa u e€ coemuHeHUs», «A30T U (ochop u ux
COCIMHEHUS», «MeTaulbl TJIaBHBIX MOJATPYII»,
«MeTannsl TOOOYHBIX TIOTPYIIID).

XuMHA U KU3HDb

Ponp xumum B oOecriedyeHHH YCTOMYMBOTO pa3BUTHA dYelloBedecTBa. [loHSITHE O HaydHBIX METOHax
MO3HAHUSA W METOJOJIOTUA HAyYHOTO WCclenoBaHus. HaydHble NpPUHIMIBI OpraHu3aliid  XUMHUYECKOTO
Mpou3BoAcTBa. [IpoMBINIUIEHHBIE CITOCOOBI TOMYYSHHS BaXKHEHIINX BEIIECTB (HA MpUMepe IPOM3BOJCTBA
aMMHUaKa, CEpPHOH KHCJIOTHL, MeTaHona). lIpoMbINUIeHHBIE CIIOCOOBI IONYYEHUS METaUIOB W CILJIABOB.
XHUMHYECKOE 3arps3HCHUE OKPYXKAIOIIEH Cpelbl M €ro MOoCHeAcTBUs. [lpobiema nepepabomku omxooos u
nobouHblx npodykmos. Pomb xumum B 00€CNEYEHWH SHEPTeTHYECKOW Oe30macHOCTH. [Ipunyunst «3enéHou
XUMUUY.

Xumusi U 37I0pOBbe dYenoBeka. JIekapcTBeHHBIE cpencTBa. lIpaBmia HCIONB30BAaHMS JIEKAPCTBEHHBIX
npenaparoB. Posib XuMUU B pa3BUTUU METULIUHBL.

XUMHS THUIIM: OCHOBHBIE KOMIIOHEHTHI, MHIIEBBIC J00aBKH. Poiabp  XUMHKMB 0OCCIECUSHHH
MUIIEBOM 0€30MMacHOCTH.

Kocmernueckne n mapdromepHbie cpenctBa. beitoBas xumus. [IpaBuia 6e€30mMacHOTO HCITOIB30BaHUS
MpernapaToB ObITOBOM XMMHHU B TIOBCEHEBHOM JKU3HU.

XuMHSI B CTPOUTENHCTBE: BAKHEHININE CTPOUTEIbHBIE MaTepHalbl (IIeMEHT, 0€TOH). XUMHUS B CEITbCKOM

xo3s1iicTBe. OpraHuuecKre ¥ MUHEpaIbHbIE YA00pEHUsI.

CoBpeMEHHbIE KOHCTPYKLUMOHHBIE MaTepuajbl, KpacKd, CTEKIO, KepaMuKa.
Mamepuanvl 0ns snexkmponuxu. Hanomexnonozuu.

PacuérHble 3a1a4u

Pacuértel: Macchl BemecTBa WM 00bEMA ra30B 110 U3BECTHOMY KOJIMUECTBY BEILECTBA, Macce MM 00bEMY
OJTHOTO W3 YYaCTBYIOIIMX B PEaklMH BEUIECTB, Macchl (00bEMa, KOJMUECTBA BEIIECTBA) MPOAYKTOB PEaKIUH,
€CJIM OJIHO M3 BELIECTB UMeEET IpuMecu, Macchl  (00bE€Ma,  KoJIMuecTBa BEIIIECTBA) MPOJYKTa
peakuuu, ecau OAHO M3 BEIIECTB JaHO B BUJAE pacTBOpa C ONPEAENEHHOM MacCOBOM J0JIeH pacTBOPEHHOTO
BEIIECTBA, MAaCCOBOW JIOM W MOJIIPHOMW KOHIEHTpAIlMHM BEIIECTBAB PACTBOPE, JOJHM BBIXOJA MPOIYKTa
PEaxIuy OT TEOPETHIECKH BO3MOKHOTO.

MesknpeaMeTHbIE CBSI3H

OOmue ecTecTBEHHO-HAYYHbIE MOHSTHUS: SIBICHME, HAYy4YHBIH (akT, CHIOTE3a, TEOpHs, 3aKOH, aHAuU3,
CHHTE3, KiIacCH(pUKaLus, NEPUOJUIHOCTD, HAOIIOICHHE, I3MEPEHHE, SKCIIEPUMEHT, MOJIEJ)Ib, MOACTHPOBAHHE.

®dusuka: Marepus, MHKPOMHp, MakKpOMHp, aTOM, O3JEKTPOH, NPOTOH, HEWTPOH, HOH, H30TOIHI,
PaaMOaKTUBHOCTb, MOJIEKYJa, JHEPreTHYECKHH YpOBEHBb, BEILIECTBO, TeJIO, 00BEM, arperaTHOe COCTOSIHHE
BC€IICCTBA, HﬂeaHBHBIﬁ ras, Q)HSHHCCKI/IC BCJINMYMWHBI, €IUHUIBI U3MEPEHUA, CKOPOCTh, DHEPI'HsA, Macca.

Buonorus: kmerka, opraHusM, 5KocucTeMma, Ouocdepa, MeTabOIM3M, MaKpO-U MHKPOIJIEMEHTHI,
OeTKu, KUPHI, YIIEBObI, HyKIIEHHOBBIE KUCIOTHI, ()epPMEHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK SHEPIUU
B 9KocucTeMax. I'eorpadus: MUHEpabl, TOPHbIE TIOPOIBI, MOJIE3HBIC HCKOMIAEMBIE, TOIUTBO, PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XMMHUU HA YPOBHE
CPEJHET'O OBHIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATbBI
B CcOOTBETCTBUM € CHUCTEMHO-AEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpPE JHYHOCTHBIX pE3YyJIbTaTOB

OCBOCHUSI TpeaMera «XHMHUsS» Ha YpPOBHE CpPEAHEro O0Omero oOpa30BaHUs BBINCICHBI CIEAYIOIIHIC
COCTaBISIIONINE: OCO3HAHWE OOYJAIOIMMHUCS POCCHICKOW TpaKIAHCKOW WIEHTHYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOSATEIILHOCTH M CaMOOIPE/ICIICHUIO; HAIMYME MOTHUBAIUU K OOYYCHHUIO; TOTOBHOCTh H
CIIOCOOHOCTh 00YYaIONINXCS PYKOBOJICTBOBATHCS MPHUHATHIMA B OOIIECTBE TPABIJIAMH M HOPMaMH TIOBEACHUS,
HAJIMYUE MPABOCO3HAHMS, 3KOJOTHYCCKON KYJIBTYphI, CIOCOOHOCTh CTaBUTh IIEJIM M CTPOUTH >KU3HCHHBIC
TUJIaHbL

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS IIpenaMeTa «XHMHS» OTpPakalT CcHOpPMHUPOBAHHOCTH OMBITA
MO3HABATEIFHON W TMPAKTUYECKOH AEATEILHOCTH OOYYaloLIMXCs B IMpoLecce peann3alud 00pa3oBaTelIbHOM
JIeSITeTbHOCTH.

JIudHOCTHBIE pe3yNbTaThl OCBOCHHSA TpeaMeTa «XWMHS» OTPaXaloT C(HOpMHUPOBAaHHOCTH OIBITA
MO3HABATENIFHON W MPAaKTUYECKOW AEATENFHOCTH OOYYalOUIMXCsl B IMPOIECCe pealn3alud 00pa3oBaTelbHON
JIeSITEeIbHOCTH, B TOM YUCIIE BYACTH:

1) rpaxnanckoro BocnuTanus:

OCO3HAaHUS O0yYaIOIIMMHCA CBOMX KOHCTHTYLMOHHBIX NpaB W OOS3aHHOCTEH, YBaKCHHMSA K 3aKOHY U
MIPaBOMOPAIKY;

MIPECTABICHUS O COUUAIBHBIX HOPMAax M NpaBHIaX MEKIMYHOCTHBIX OTHOIICHUIB KOJIIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESITEIBHOCTH TPU CO3JaHUU Y4YEOHBIX MPOCKTOB, PEUICHUU
yueOHBIX W TTO3HABATEIBHBIX 33/1a4, BBIMOJHEHHH XUMHUYECKHX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHHMS, JIOTUKY M apryMEHTbl IPYTUX IPHU aHAJIN3e
Pa3IUYHBIX BUAOB yUeOHOMN eATeNbHOCTH;

2) MATPUOTUIECCKOIO BOCIUTAHUSA

HEHHOCTHOT'O OTHOHICHHA K HCTOPUYECKOMY U HAYYHOMY HACJICIUIO OTCYCCTBCHHOM XUMUH,

YBaKCHUS K IMMPOLECCY TBOPUCCTBA B o0acTu TEOPHHU U MPAKTUYICCKOI'0 MPUJIIOKCHUA XUMUH, OCO3HAHUA
TOro, 4TO JAaHHBIC HAYKU C€CTb PE3YJbTaT MAJIMTCIBHBIX HaGJIIO,ZleHHP'I, KPOIIOTJIMBBIX JKCIICPHUMCEHTAIIbHBIX
IMOUCKOB, ITOCTOSAHHOI'O TPpyJda y‘léHI:»IX " MIPAKTHUKOB;

HUHTCpECAa M IMO3HABATCIBbHBIX MOTHUBOB B TIIOJYYCHHM U MOCICAYIOIICM aHAJIIN3C I/IH(I)OpMaLII/II/I 0
MEPEAOBLIX NJOCTHIKCHUAX COBpeMeHHOﬁ OTCUYCCTBCHHOMU XUMHUH,

3) AYX0BHO-HPAaBCTBCHHOI'0 BOCIIMTAHUA:

HPAaBCTBCHHOI'O CO3HAHUA, 9TUYCCKOI'O ITIOBCACHUA

CIIOCOOHOCTH OLCHUBATL CUTYyalluH, CBS3aHHBIC C XHUMHUYCCKUMH  ABJICHUSAMHU, U TMPUHUMATH
OCO3HAaHHBIC PECHICHUA, OPUCHTUPYACH Ha MOPAJIbHO-HPABCTBECHHBIC HOPMBIU IEHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE IIOBEJICHUE M MOCTYIIKK CBOUX TOBapI/IH_[Cﬁ C HO3HI.[Hﬁ HPAaBCTBCHHBIX U
IMPaBOBBIX HOPM U C y‘léTOM OCO3HaHUA HOCJ'IC):[CTBI/Iﬁ IMMOCTYIIKOB;

4) popMupoBaHHUS KYJILTYPbI 310POBbS:

MOHWMAaHHUsl [IEHHOCTEW 3JI0pOBOTO W 0Oe3omacHOro oOpaza XH3HH, HEOOXOJIUMOCTH OTBETCTBEHHOTO
OTHOIIICHHUS K COOCTBEHHOMY (PH3HYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

coOyoZieHns1 MpaBuil OE30MacHOr0 OOpaIleHUs] C BeleCTBaMHU B OBITY, IOBCEIHEBHOM JKHM3HH, B
TPYIOBOH IESTEIBHOCTH;

MOHUMAHUS LIEHHOCTH NPaBWJI HHIMBHIYaJIbHOTO M KOJUJIEKTMBHOTO O€30MacHOrO TOBEACHHUS B
CUTYaIUsIX, YTPOKAIOIINX 3A0POBBIO U )KU3HH JIIOJIEH;

OCO3HAHUS TOCIEACTBHA W HENPHUATHA BPEIHBIX NPUBBIUEK (YMOTPeOJIeHHS ajJKOTrojis, HapKOTHKOB,
KypeHHs);
5) tpynoBoro BocnuTanus:

KOMMYHHKAaTUBHOH KOMIETEHTHOCTH B y4eOHO-HCCIENOBATENLCKOW AEATEIbHOCTH, OOIIECTBEHHO
TMOJIE3HOM, TBOPUECKOM U JIPYTUX BUJIAX JESATEILHOCTH;
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YCTaHOBKM HAa aKTHBHOE YYacTHE B PEIICHUM MPAKTHYECKHX 3a]ad COIUALHON HAIIPABICHHOCTH (B
paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPaKTHIECKOMY M3YUCHHUIO MPOopeccuil pa3IuyHOro pojia, B TOM YUCIeHA OCHOBE IPUMEHEHUS
NpEeIMETHBIX 3HAHUHN 110 XUMUH;

YBXKCHUS K TPYALY, JIOJIIM TPyJla U pe3ysibTaTaM TPYJIOBOU ACSITEILHOCTH; TOTOBHOCTH K OCO3HAHHOMY

BBIOOPY WHAMBHUIYAFHOW TPaeKTOPHH 00pa30BaHUS,
Oynyuiei mpodeccuu W peanu3alud COOCTBEHHBIX XHU3HCHHBIX IUIAHOB C yYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTE! K XUMHH, HHTEPECOB U MOTpeOHOCTEH 00IIeCTBa;

6) sxo0rnueckoro BocnuTAHMS:

9KOJIOTHUYECKH LIeNeCO00OPa3HOr0 OTHOLICHHA K IMPUPOAE KaK HCTOYHHUKY CYIIECTBOBAHUS >KU3HM Ha
3emuite;

MOHUMAaHHUS TII00aJTBFHOTO XapaKTepa 3KOJIOTMYECKUX MPOOJIeM, BIUSHUS SKOHOMHYECKHX MPOLECCOB Ha
COCTOSIHUE MPUPOJTHON U COLUATIBHOM Cpeibl;

OCO3HaHUsA HCO6XO}Z[I/IMOCTI/I HUCIIOJIB30BaHUA ILOCTI/I)KGHI/II\/'I XUMUHU [JJIS1 pCHICHUABOIIPOCOB pallMOHAJIBHOI'O
HPUPOAOTIONb30BAHMUS;

AKTHBHOTO HENpUATUSA JEUCTBUN, NPUHOCAIIMX BpEl OKPYXKAKWIEH MNPUPOOHOM cpede, YMEHUs
IIPOrHo3upoBaTh HG6II3I‘OHpI/I$1THI)Ie SKOJIOTHYECKUEC IIOCJICACTBUA MpeAIPUHUMACMBbIX ﬂCﬁCTBHﬁ u
NpEeOTBPAILATh HUX;

HaJINM4usg PasBUTOr0 3SKOJOTMYCCKOr0 MbBIIIJICHUA, 3KOJIOTHYECKOM KYJbTYpPhI, OIbITa ACATCIBHOCTHU
3KOJIOTHYECKOM HalpaBJICHHOCTH, YMCHUA PYKOBOJCTBOBATHLCA UMHU B HO3HaBaTeJ]I)HOI>'I, KOMMyHHKaTHBHOﬁ u
COLMANIbHON MPaKTHKE, CIIOCOOHOCTH M YMEHHSI aKTUBHO MPOTHUBOCTOSATH UIEOIOTUN XeMOpOOHH;

7) LEHHOCTH HAYYHOI'0 IO3HAHUSL:

MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO pAa3BUTHS HAayKd H OOIIECTBEHHOU
MPaKTUKH;

MMOHMMAaHUS CIEeMUUKA XUMHHM KaK HayKd, OCO3HaHHUS €€ ponu B (OPMHUPOBAHHH PAMOHAIBEHOTO
HAYYHOI'O MBIIUICHUS, CO3/JaHUU  LEJIOCTHOIO  MPEJCTABJICHUS 00 OKPYXKArOIIeM MHPE KakK O €IUHCTBE
MPHUPOJIBI M YEIIOBEKa, B TIO3HAHWW MPHPOJHBIX 3aKOHOMEPHOCTEH U pelIeHWH NpoOJieM COXpaHEHUS
MPUPOIHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0CO00M 3HAUYMMOCTH XUMHUU JIJISI COBPEMEHHOW ITUBUIIM3AIUU: B €€ TYMaHUCTUICCKOU
HANPaBIEHHOCTH W BaYXHOW POJIM B CO3JIAHUHM HOBOW 0a3bl MaTepUAIBHOUN KYJIBTYpHI, B PEIICHUH TII00aTbHBIX
po0JieM YCTOMYUBOrO Pa3BUTHUS YEJIOBEUSCTBA — CHIPHEBOW, SHEPreTHUYECKOW, MHUIICBOW U 3KOJIOTHUYCCKOM
0e301MacHOCTH, B Pa3BUTHH MEIHUIIMHBI, O0ECIICYeHUH YCIOBUN YCIIEITHOTO TPYAa M SKOJIOTHIECKUKOM(DOPTHON
JKH3HU KaXKIOro 4jieHa 00IEeCTBa;

€CTECTBEHHO-HAyYHOW TPAMOTHOCTHU: MOHMMAaHHSA CYIIHOCTHM METOJIOB IO3HAHUSA, WCIOJIb3yEeMbIX B
€CTeCTBEHHBIX HayKaX, CIIOCOOHOCTH WCIIOJIb30BaTh IIOJlydaeMble 3HAHUS Ui aHamu3a W OOBICHEHUS
SBIICHUA OKPYKAIOIIETO MHPAa M TPOUCXOANINX B HEM HW3MCHCHHHA, YMEHHUS JelaTh OOOCHOBAaHHBIC
3aKJIFOUYEHUS] Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JTaHHBIX C EJIBIO MOJIyUYEHHS JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HMCIIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIsl pPEleHus MpoOiIeM B pealibHBbIX
JKMU3HEHHBIX CUTYAIUAX;

HHTEpEeca K MO3HAHUIO, UCCIIEI0BATENbCKOM NeATEIbHOCTH;

FOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY O0pa30BaHUI0O M CaMOOOPa30BaHHUIO, K AKTHBHOMY
TTOJIYICHHIO HOBBIX 3HAHUU TI0 XUMUHW B COOTBETCTBHH C KU3HCHHBIMHU MTOTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B PA3IMYHBIX chepax MpodeCCHOHAIBHON e TeILHOCTH.
METAIIPEAMETHBIE PE3YJIBTATHBI

MeranpeaMeTHbIE pPE3ylbTaThl OCBOCHHUS IMPOTPAMMBEI IO XHMHH Ha YpPOBHE CpeIHEro oOIiero
00pa30BaHMs BKJIFOYAIOT:

3HaYUMBbIE I HOPMHUPOBAHUS MUPOBO33PEHHUS 00YUAIOIIMXCI MEKAMCIUIUTMHAPHBIE (MEKIIPEIMETHBIC)
0OIIIeHAYYHBIC TIOHSATHUS, OTPAKAIONINE IIEJIOCTHOCTh HAYYHON KapTHHBI MUPA U CIICITU(PUKY METOJIOB MTO3HAHUS,
HCITOJIb3YEMBIX B €CTECTBCHHBIX HayKax (MaTepHs, BEIIECTBO, DHEPTHS, SBJICHHE, MPOIECC, CHCTEMa, HAYIHBIN
(hakT, TPUHIUI, TUIOTE33a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HWCCICIOBAHUE, HAOIIOJICHUE, H3MEpPEHUE,
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JKCTICPUMEHT U APYTHE);

VHHBEpCAJIbHBIC  yueOHble  JeHCTBUs  (TIO3HABATENbHBIE, KOMMYHUKATUBHBIC, PETYJISATHBHEIC),
obOecrieunBarome  (GopMupoBaHue  (YHKIIMOHAIBHOWM TPaMOTHOCTH W COIHAIBHOM  KOMITETEHITHH
00yJaronmxcs;

CIIOCOOHOCTh 00YYaIONUXCS HCIOIb30BaTh OCBOCHHBIC MEXKIUCIMILTMHAPHBIC, MHPOBO33PECHYCCKUE
3HAHWA W YHUBEpCAIbHbIE ydeOHbIe AEWCTBUS B IMO3HABATEIHHONH CONMAIHHON TIPAKTHKE.

MertanpeaMeTHbIC Pe3yIbTaThl OTPAKAIOT OBJIAJICHHE YHHBEPCAIBHBIMH Y4eOHBIMU MTO3HABATEIHHBIMU,
KOMMYHUKATUBHBIMH U PETYJISTHBHBIMH JIEHCTBUSIMU.

Ilo3naBaTe/ibHbIEe YHHBepcaJbHbIe y4eOHbIe JeiicTBUS
Ba3oBble Jornyeckue qeicTBUS:

CaMOCTOSITETHHO (hOPMYITUPOBATH U aKTyaJTM3UPOBATH MPOOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONpENCNATh IICNU JACATCIBHOCTH, 3ajJaBas IapaMeTpbl U KPUTCPUH MX JOCTHIKEHUS, COOTHOCUTh
Pe3yJIbTaThI ACSITSIBHOCTH C TIOCTABICHHBIMU LICIISIMH;

WCTIONB30BaTh TPYW OCBOSHUM 3HAHWHA TPHUEMBI JIOTUYECKOTO MBIIIICHHUS: BBIICIATh XapaKTEepPHBIE
IIPpU3HaKH MOHATHH U YCTaHaBJIUMBATh HX B3aMMOCBA3b, HCIOJB30BATh COOTBCTCTBYIOUIUC TMOHATUA IJIA
00BSACHEHHS OTIEIHHBIX (DAKTOB W SBIICHHUII,

BEIOMpATh OCHOBaHUS M KPUTEPUU IS KiIacCU(DUKAIIMN BEIIECTB M XUMHUYECKAX PEaKInii;

YCTaHaBJIMWBATh NPUYUHHO-CICACTBCHHBIC CBA3HM MCXKAY HM3y4daCMbIMHU ABJICHUAMU, CTPOUTHL JIOTHUYCCKUC

paccyxaeHusi (MHAYKTUBHBIC, NEAYKTUBHBIC, 110 aHAJIOTHH),

BBISBIISITh 3aKOHOMEPHOCTH W TPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYJIHUPOBATH BBIBOIBI U
3aKJTFOYEHUS;

MIPUMEHATh B TIPOIECCe TO3HAHMS WCIONb3yeMble B XHUMHH CHMBOJHYECKHE (3HAKOBBIE) MOJEIH,
MpeoOpa3oBhIBaTh MOJICIBHBIC MPEACTABICHUS — XUMHUYECKHH 3HAaK (CHUMBOJ) DJJIEMEHTa, XUMHUYECKas
(opMyna, ypaBHEHHE XUMHYECKOH peaKIHd — MPU PEIICHWH Y9eOHBIX TO3HABATENFHBIX U MPAKTHYECKIX
3a1a4, IPpUMECHATH HA3BAaHHBICMO/JICJILHBIC MIPEACTABICHUA JIA BBIABICHUA XapPaKTCPHBIX MMPU3HAKOB U3Yy4YaCeMbIX
BEIIECTB U XUMUYIECKHX PEaKInii.

Ba3oBble ucciienopareibcKue 1eCTBUA:

BJIaACTH OCHOBAMHU ME€TOJJ0OB HAYYHOT' O IMTO3HAHUA BEIIECTB 1 XUMHWYECCKUX peaK]_[I/II\/'I;(i)OpMy.HI/IPOBaTB neiaun

Y 3aJ]a4d WCCIIEJIOBAHUSA, UCIIONB30BaTh MOCTABICHHBIC
n CaMOCTOATCIBHO C(bOpMy.HI/IpOBaHHBIe BOIIPOCBI B KAa4Y€CTBC HHCTPYMCHTA IIO3HAHUSA W OCHOBBI [JId
(hopMHpOBaHUS TUIIOTE3HI IO MTPOBEPKE MPABUILHOCTH BHICKAa3bIBAEGMBIX CY)KJICHUH;

BIIA/IETh HAaBBIKAMH CaMOCTOSTENFHOTO TUIAHUPOBAHHS W TPOBEICHHS YYSHHUECKHUX DKCIEPUMEHTOB,
COBEPIICHCTBOBATh YMEHUS HAOJIIOAATh 3a XOJIOM IPOIECcCa, CAMOCTOSATEILHO MTPOrHO3UPOBATh €r0 Pe3yjbTar,
(hopmynmpoBaTs 0000IIEHNS U BBIBOABI OTHOCHTEIHHO IOCTOBEPHOCTH PE3YJIHLTATOB UCCIIEOBAHNUS, COCTABIIATh
000CHOBaHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTb ONBIT YYEHUYECKOW HCCIENOBATENbCKOM M TMPOEKTHOH JEATENBHOCTH, NPOSBISTH
CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITETbHOMY ITOWCKY METOJOB pEIIeHUs NPaKTHYeCKUX 3ajad,
IMPUMCHCHUIO pa3JINYHbIX METOJ0B ITO3HAHUA.

Paborta c undopmanueii:

OPUEHTHPOBATHCA B  PA3IMYHBIX HMCTOYHHMKAX WHGopManuu (HAYYHO-TIOMYJIApHAS JIATEpaTypa
XUMHUYECKOTO COJICPIKaHus, CIPaBOYHBIC MOCOOUsA, pecypchl MHTepHeTa), aHAIM3MPOBATh HH(POPMALIHIO
Pa3TUYHBIX BUAOB U OPM IPEICTABICHUS, KPUTUYESCKH OIICHUBAThH €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUYHUBOCTb;

dhopMyTupOBaTh 3amMpPOCHl W TPHUMEHSITH pa3IWIHBIE METOABI TIIPH IOHCKEe W 0TOOpe wuH(popMmaIuwy,
HEOOXOMMOH JIJIS BRITIOJTHEHUS YYEOHBIX 3a/1a4 OMPEISIEHHOTO THIIA;

MPHOOpETaTh OMBIT HCIIOIB30BaHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH W pPa3IMYHBIX
ITOMCKOBBIX CUCTEM,

CaMOCTOSITeTIbHO BEIOMpaTh ONTHUMAaJIbHYI (opMy mpeacTaBieHuss wHQOpManuu (CXembl, TpaduKH,
JAarpaMMbl, TaOJUIIEI, PUCYHKHU U IPYTHE);

WCTIONb30BaTh HAYYHBIM S3BIK B KAadecTBE CpEACTBA MpH paboTe C XUMHYECKOW wH(popManuei:
MPUMEHSATh MEXMpEIMETHbIC ((pU3MUecKne U MaTeMaTHYeCKUE) 3HAKW U CUMBOJBI, (hOpMyIbl, abOpeBHATYpHI,
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HOMEHKJIATYpy;
WCTIONB30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA HATIISITHOCTH.
KoMMyHuKaTHBHbIE YHHBepcaJbHble yueOHble JelcTBHS:
3aJjaBaTh BONPOCHI II0 CYIIECTBY OOCY)KZaeMOW TeMbl B XOA€ AHAJIOra W/WIM AUCKYCCHH,
BBICKa3bIBaTh UCH, (OPMYIHPOBATH CBOM MPEIOKEHHSI OTHOCUTEIIHLHO BHIIOJIHEHHS IPEAJIOKEHHON 3a1a4H;
BBICTYIIaTh C MPE3EHTALUEH pe3yabTaTOB I03HABATEIbHOMN AEATENbHOCTH, ITOJYYEHHBIX CAMOCTOSTEIBHO
WIN COBMECTHO CO CBEPCTHHKAMH IMPU BBHIMOJHEHUN XUMHUYECKOTO KCIIEPUMEHTa, MPAaKTHUECKONH PaboThI 1O
UCCIICIOBAHUIO CBOWCTB U3yYaeMBIX BEIECTB, peaM3allid Y4eOHOro MpoeKTa, W (OPMYIHUPOBATH BBIBOJBI
[0 pe3yjbTaTaM NPOBEIAEHHBIX HCCIEIOBAHUI IMyTEM COIJIACOBAHUS MO3MLMUI B X0Ae OOCYXIEHHS U oOMeHa
MHEHUSMHU.
PeryasiTuBHbIe YHUBepcaibHble y4eOHble AeiicTBUsA
CaMOCTOSITETIbHO TJIAHUPOBATh M OCYILECTBISTH CBOIO TO3HABATEIBbHYIO NIEATENBHOCTh, ONpEnensas eé
HeNd W 3aJa4d, KOHTPOJIMPOBaTh W IO Mepe HEO0OXOIMMOCTH KOPPEKTHPOBAaTh MpelJiaracMblil aaropuTM
JEHCTBUI TIpW BBITIOTHEHWH YI€OHBIX M WCCIENOBATENLCKUX 3aJa4, BBIOMpaTh HamOoiee »(PPEeKTUBHBIN
CHOCO0 UX PEIICHHs C YIETOM MOTyUYSHHS HOBBIX 3HAHUH O BEIIECTBAX U XUMHUECKUX PEAKIUIX;
OCYLIECTBIISITb  CAMOKOHTPOJIb  JESITENbHOCTH HAa OCHOBE CaMOaHalIM3a U CAMOOLICHKH.
HNPEIMETHBIE PE3YJIbTATBI
10 KJIACC
[IpenmeTHbIe pe3yabTaThl OCBOCHUS Kypca «Oprannieckas XuMus» OTPaKaroT:
. cOPMHPOBAHHOCTh TMPEACTABICHUH: O MecTe M 3HAUCHWH OPraHMYecKod XUMHHU B CHUCTEME
€CTECTBCHHBIX HayK M €€ poju B OOECHEYCHHH YCTOMYMBOIO PA3BUTHUSI UEJIOBEUYECTBA B PELICHUU MPOOIeM
9KOJIOTMYECKOM, SHEPreTHUECKOW M MHIIEeBOH O€30MacHOCTH, B PAa3BUTHM MEAWLMHBI, CO3JAHHMHM HOBBIX
MaTepHuajoB, HOBBIX HCTOYHHUKOB DSHEPrHU, B OOECIECUCHHUH PAlHOHAIHLHOTO MIPUPOJIOTIONB30BAHUS, B
(OpMHpPOBaHUM MHUPOBO33pEHHs] M OOIIEH KyJIbTYpbl YEJIOBEKa, a TaKKe SKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO M IPUPOIHOM cperie;
= BJIaJICHUE CHUCTEMOM XHUMHMYECKHX 3HAaHUH, KOTOpas BKJIIOYAET: OCHOBONOJATAIOLINE MOHATHA —
XUMUYECKUH 3JIEMEHT, aToM, SIIPO M 3JEKTPOHHast 000JI0uKa aroma, §-, p-, d-aTOMHbIE OpOMTa, OCHOBHOE U
BO30YKIEHHOE COCTOSIHMSI aToMa, THOpHIU3alMs aTOMHBIX OpOHWTaneld, HOH, MOJIEKyJa, BaJC€HTHOCTb,
3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCICHHS, XUMUYECKasi CBSA3b, MOJIb, MOJISIpHAsI Macca, MOJSAPHBIA 00BEM,
YIIIePOHBINA cKelleT, QYHKIMOHAbHAS TPYIA, paJnuKal, CTPYKTypHbIe (GopMymbl (pa3BEpHYTHIE, COKpAIIEHHBIE,
CKEJIETHbIE), H30MEpHs CTPYKTypHas M TPOCTPAHCTBEHHas (T€OMETpUYecKas, onmuyeckas), WN30MEpHI,
TOMOJIOTHYECKHH Psill, TOMOJIOTH, YTJI€BOIOPOIbI, KHUCIOPOA- M a30TCOAEPIKAIINEe OPraHUYEeCKUE COEIUHEHUS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COETMHEHHS; TEOPUHU, 3aKOHBI (TIEPHUOIMUECKUN
3akoH [I.1. MenzaeneeBa, Teopusi CTpoeHUs opraHudeckux BemiectB A.M. ByTinepoBa, 3aKOH COXPaHEHHSI MaCChI
BEIICCTB, 3aKOH COXPAaHCHUS W TIPEBPAIICHUS JHEPrHM MPH XUMHYECKUX PEaKIHAX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH SI3bIK XUMHH, MUPOBO33PEHYECKHE 3HAHHSA, JISKAIIME B OCHOBE TOHMMAaHHS NMPUYMHHOCTH U
CHUCTEMHOCTH XMMHUYECKHX SIBIICHUI; MIPEICTABICHUS O MEXaHU3MaX XUMUYECKUXPEaKIUi, TePMOIUHAMUYECKUX
U KUHETHYECKUX 3aKOHOMEPHOCTSX WX IPOTEKaHUs, 0 B3aUMHOM BIIMSHUM aTOMOB W TPYIIl aTOMOB B
MoJieKy1ax (MHOYKTUBHBIA W Me3oMepHBIH 3¢ dextsl, opueHtantsl I m Il poma);  ¢dakromormueckue
CBEJICHUS O CBOIMCTBAaX, COCTaBe, NOJIYYEHUH U 0€30IIaCHOM MCIIOJIb30BaHUN BaKHEHIIINX OPraHMYECKUX BEILECTB
B OBITY U IPAKTUYECKOU JISATEIHHOCTH YeJIOBEKa, OOIINX HAYYHBIX MPHHIUIIAX XUMHUYECKOTO MTPOM3BOJICTBA (Ha
npruMepe MPOU3BOICTBA METaHOJIa, IEPepadOTKN HEPTH);
. c(OpPMHUPOBAHHOCTh YMEHHWI: BBIABIATH XapaKTepPHbIC IPH3HAKA TOHSITHH, YCTaHABJIMBATbH ux
B3aUMOCBSI3b,  HCIIOJB30BaTh  COOTBETCTBYIOIIME  IOHSTHS MPU ONHCAHWW COCTaBa, CTPOCHUS M CBOMCTB
OpraHUYECKUX COeIMHCHUH;
. c(hOpMHPOBAaHHOCTh YMEHHIl: WCIOIB30BaTh  XUMHYECKYIO CUMBOJIUKY  JJIS COCTaBJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIEHHBIX M CKEJIETHBIX) (OPMYJ OPraHUYECKUX BEILECTB;
COCTaBJISITh YPAaBHEHUSI XUMHUYECKUX PEAKIMN U PACKPhIBATh UX CYIIHOCTh: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii MoCPEACTBOM COCTABJICHUS 3JCKTPOHHOIO OajlaHca 3THX peaklyi, peakidii HOHHOro oOMeHa MyTéM
COCTaBJICHUSI MX MOJHBIX M COKPAIEHHBIX HOHHBIX YpaBHEHHI;
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M3TOTaBIIUBATH MOJIETTM MOJIEKYJI OpPraHMYECKHX BEIIECTB JUIS WJUTIOCTPAIMM MX XHUMHUYECKOro M

POCTPAHCTBEHHOTO CTPOCHHUS;

. c(OPMHUPOBAHHOCTh YMEHHM. YCTAaHABINBATh MPUHAIIECKHOCTh H3YUYCHHBIX OPTaHMYECKUX BEIIECTB I10
UX COCTaBy M CTPOCHHIO K ONpeNeNEHHOMY KIaccy/Tpymie COCIWHEHUH, oOaéams WM Ha3BaHHA IO
cucremarndyeckoii Homenkiarype (IUPAC) wu npusooums TpuUBHANbHBIE Ha3BaHUS [UIS  OTICJIBHBIX
IPECTaBUTENEH OpPraHMYEeCKUX BEIECTB (ITWIEH, AIETHICH, TONYOJ, TJHLEPUH, JTHICHIJIUKONb, (EHOI,
(dopmanbaeruy, anetanbIerhl, aleToH, MypaBbUHas KUCIIOTA, YKCYCHas KHCIOTa, CTEapHHOBAs, OJICHHOBAs,
NaJbMUTHHOBAs KUCIIOTHI, TJHMLWH, alaHWH, MallbTo3a, (PpPyKTO3a, AHWIWH, AWBHHHI, H3OMPEH, XJIOPOIpEH,
CTHPOII U IpyTHE);

. c(OPMHUPOBAHHOCTh yMEHHsSI ONpPENEeNATh BHJ XUMHYECKOH CBS3M B OPraHMYECKHX COCIWHEHUAX
(KOBaJICHTHAs ¥ NOHHAS CBSA3b, G- U M-CBSI3b, BOJOPOIHAS CBSI3b);

. c(OpPMHPOBAHHOCTh YMEHHUSI TPUMEHSTH TOJOKEHHsSI TEOPHH CTPOCHHUSI OpPraHMYECKHX BemlecTB A.M.
BytnepoBa it 00bscHEHNS 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHHUS;

. c(OPMHUPOBAHHOCTh YMEHHI XapaKTEePU30BaTh COCTaB, CTPOCHHE, (PU3MUECKHE U XUMUYECKHE CBOIMCTBA
TUNHWYHBIX MPEICTaBUTENIC pa3IMYHBIX KIACCOB OPraHMYECKUX BEINECTB: aJKAHOB, IMKIIOAJKAHOB, AJKEHOB,
QIIKa/INCHOB, AJKUHOB, APOMATHYECKUX YTIIEBOAOPOJOB, CIIUPTOB, AJIbICTUI0B, KETOHOB, KAPOOHOBBIX KHCIIOT,
HPOCTBIX M CIOXKHBIX 3(UPOB, )KUPOB, HUITPOCOSTUHEHUI U aMHHOB, aMHHOKHCIIOT, OEITKOB, YIIIEBOJOB (MOHO-,
- U TONHCAaXapuoB), WUIIOCTPUPOBATh T€HETUUECKYIO CBA3b MEXKIY HUMHU yPaBHEHHSIMH COOTBETCTBYIOIINX
XMMHYECKHX PEaKIMIC UCTIOIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

- c(OPMHUPOBAHHOCTh YMEHHUSI TOATBEPXKIATh Ha KOHKPETHBIX MPHMEpax XapakTep 3aBHCUMOCTH
PEaKIMOHHOW CIIOCOOHOCTH OPTaHMYECKUX COSIMHEHHH OT KPaTHOCTH W THIIA KOBAJIECHTHOW CBS3H (O- W T-
CBSI3H), B3aMMHOTO BIIMSIHUSI aTOMOB H TPYIIT aTOMOB B MOJICKYJIax;

- c(OpPMHUPOBAHHOCTHh YMEHUS XapaKTEPU30BaTh HCTOYHUKHU YTIIEBOJIOPOIHOTO CHIPBS (He()Th, IPUPOAHBIH
ra3, yrojib), ClIOCOOBI €ro nepepadoTKH U MPAaKTHIECKOe MTPUMEHEHHUE MMPOTYKTOB IepepadOTK;

- C(bOpMI/IpOBaHHOCTL BJIaACHU CUCTEMOM 3HAHHH O CCTCCTBCHHO-HAYYHbIX METOAAaX IIO3HAHUA —
HaOJIIOICHNH, H3MEPEHHH, MOJISTMPOBAHHH, SKCIIEPUMEHTE (PEaIbHOM M MBICIICHHOM) M YMEHHS IPUMEHSTH 3TH

3HaHMHA,
- C(l)OpMI/IpOBaHHOCTL YMEHHA NIPUMEHATH OCHOBHBIC OII€paIliun MBICITUTCIBHOM JCATCIBHOCTHU — aHAJIU3 U
CHUHTEC3, CpaBHCHMHC, O606H_I6HI/IC, CUCTCMATHU3AallUI0, BBIABJICHHUC TMPUYNHHO-CICICTBCHHBIX CBs3EH — JJIsL

M3Y4YEHUs] CBOMCTB BEUIECTB U XUMHUUECKUX PEAKIIMIA;

= c(hOpMUPOBAHHOCTh YMEHHI:  BBIABIATH  B3aUMOCBSI3b ~ XUMHUYCCKHUX  3HAHUU C MOHATHSIMU H
MIPEJICTABJICHUSIMU JIPYTHX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s OoJiee OCO3HAHHOTO TOHUMAHHS CYIIHOCTH
MaTepHaIBPHOTO €IMHCTBA MUPA, UCIIOIH30BaTh CUCTEMHEIE 3HAHUS 110 OPTAaHUYECKON XUMUU I OOBSICHEHUS U
MPOTHO3UPOBAHMUS SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPOLY;

= c(hOpMUPOBAHHOCTh YMEHMIA. MPOBOJUTH PACU€Thl MO XUMHUYECKMM (QOpMylIaM H YpPaBHCHHSIM
XUMHUYECKUX PEaKIUi C MCHOJb30BaHUEM (PU3MUECKUX BEJIMYMH (Macca, 00bEM ra3oB, KOJIMYECTBO BEIIECTBA),
XapaKTepPU3YyIOIIUX BENIECTBA C KOJUYECTBEHHOW CTOPOHBI: PAcU€Thl MO HAXOXKIACHUIO XUMHYECKON (DOPMYIIBI
BEIIIECTBA IO M3BECTHBIM MAaCCOBBIM JIOJIAM XUMHUYECKUX OJJIEMEHTOB, MPOAYKTAM CrOpaHus, IUIOTHOCTU
ra3000pa3HbIX BEIIECTB;

= c(hOpMHUPOBAaHHOCTh YMEHUMU: MIPOTHO3UPOBATh, AHAJIU3UPOBATH u OILICHUBATDL C ITO3ULIMI
9KOJIOTHYECKON O€30IacCHOCTH MOCIEACTBHUS OBITOBOI M MIPOU3BOJICTBEHHON NESATEILHOCTH YEJIOBEKA, CBI3AHHON
¢ mepepabOTKOW BENIeCTB, UCIIOIb30BaTh MMOIYYCHHBIC 3HAHUS JUIS PUHATHS TPaMOTHBIX pelIeHuil mpolieM B
CUTYalUsIX, CBSI3AHHBIX C XUMUEH;

= c(hOpMHUPOBAaHHOCTh YMEHUH. CAMOCTOSTENBHO TUIAHUPOBATh M MPOBOAWTH XUMHUYECKUN IKCHEPUMEHT
(mony4yeHHe W U3yYEHUE CBOWCTB OPTaHMYECKUX BEIIECTB, KAYECTBEHHBIC PEAKIMH YTICBOJOPOIOB Pa3IMIHBIX
KJIACCOB M  KHUCJIOPOJCOJIEpXAIIUX OpPraHUYECKUX BEIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX 3ajJad 1o
pacro3HABaHUIO OPTAaHMYECKUX  BEIECTB) C COOMIOACHUEM TIPaBHI O€30MaCHOTO OOpAaIIeHHS C BEIECTBAME U
7a00opaTopHbIM 000pymOBaHKEM, (HOPMYJIHUPOBATH IEJIb HCCIACIOBAHUS, NPEACTABIATh B Pa3IMYHON (dopme
pe3yNbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATh U OLEHUBATh UX JOCTOBEPHOCTD;

. c(hOpMHUPOBAHHOCTh YMEHUI: COONIIO/IaTh TMPABUJIA DKOJOTHYECKH IEJIeCOO0pa3HOTO TOBEACHUS B
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OBITY U TPYIOBOI JAEATENBPHOCTH B LEJISIX COXPAHEHUsS] CBOETO 3I0POBbs, OKpY)KAIOLIeH MPHUPOAHOM cpensl U
JIOCTHKEHHA €€ YCTOMYMBOTO pa3BUTH; OCO3HABATh OMACHOCTh TOKCHUECKOTO IEHCTBHS Ha KMBBIE OPTaHU3MBI
ompeesIEHHBIX OPraHMYECKUX BELIECTB, MIOHUMAs cMblch nokaszaresst [11K; ananu3upoBarh  11€71€C000pa3HOCTD
OPUMEHEHUSI  OPTaHMYECKUX  BEIIECTBB IPOMBIIIJICHHOCTH U B OBITY C TOUKM 3PEHHsI COOTHOLICHUS PUCK-
10J1b33;
= c(OpMHUPOBAHHOCTh YMEHHUI: OCYIIECTBIISATH LICJICHAIPABICHHBIH IOMCK XMMHYECKOW HMH(pOpPMaLUM B
Pa3IMYHBIX UCTOYHUKAX (Hay4Has U yuyeOHO-Hay4Has JUTEpaTypa, CpelcTBa MaccoBol nHpopmanuu, MHTepHeT
U IpyrHe), KpUTHUECKU aHAIU3UPO6Ambs XUMUUECKYI0 HH(DOPMALMIO, nepepabamuvléams €€ U UCNONb308ANbB
COOTBETCTBHH C TIOCTaBJICHHOW Y4eOHOW 3aauei.
11 KJIACC

IIpenmeTtHbie pe3ynbTaThl OCBOCHUS Kypca «O01Iast 1 HeOpraHu4ecKasi XUMUA» OTPaXKakoT:
= c(OPMHUPOBAHHOCTh NPEACTABICHUH: O MaTepUalbHOM €IWHCTBE MHpa, 3aKOHOMEPHOCTAX U
MO3HABAa€MOCTH SIBICHUN HPUPOJBI, O MECTE M 3HAYEHUWU XHMHUHU B CUCTEME €CTECTBEHHBIX HAyK U €€ poiu
B 00eCHeYeHHH YCTOWYMBOIO pa3BUTHSA, B PEIICHUHM MPOOJIEM SKOJOTMYECKOM, DHEPreTH4YecKOd U
OUIIEBOKH  O€30MacHOCTH, B Pa3BUTHM MEIHMIMHBI, CO3JaHUM HOBBIX MaTEpHaloB, HOBBIX HCTOYHHKOB
SHEPIuy, B 00ECIICUEHUH PALlMOHAIBLHOIO IPUPOIOINOJIB30BaHUs, B ()OPMUPOBAHMH MHPOBO33PEHHUS M 0OLIeH
KyJIBTYPBbI YE€JIOBEKA, & TAKXKE 3KOJIOTHYECKH OOOCHOBAHHOTO OTHOLIEHHUS K CBOEMY 3I0POBBIO M NPUPOAHON
cpene;
= BIAQJCHUE CHUCTEMOH XHMHYECKMX 3HAHHWI, KOTOpas BKIIOYACT: OCHOBOINOJ]ATAlOIIMe MOHATHS —
XMMHUYECKUI 3JIEMEHT, aTOM, AP0 aTOMa, U30TOIIbL, HJIEKTPOHHAs 000JI04YKa aToMa, §-, p-, d-aTOMHbIE OpOuTaNy,
OCHOBHOE M BO30YXAEHHOE COCTOSHHUS aroma, TIHOpUAu3anys aTOMHBIX OpOHMTaJeld, HOH, MOJIEKYyIa,
BAJICHTHOCTb, 3JICKTPOOTPHLATEIILHOCTb, CTENEHb OKHCJICHHUS, XUMHUYECKas CBA3b (KOBaJCHTHAs, HOHHAs,
MeTaJlJIMuecKasi, BOJOPOJHAs), KpUCTaIIMUecKas pemérka, XUMUYecKass peaklys, pacTBOp, 3JIEKTPOJIUTEHI,
HEDJIEKTPOIMUTHI, JNEKTPOIUTHUYECKAs AWCCOLMALNA, CTENEHb JAMCCOLMALMM, BOJOPOIHBIA IOKa3aTels,
OKHCIIUTENb, BOCCTAHOBHUTENb, TEIJIOBOM A(P(PEKT XUMHYECKOH pEeaKIMH, CKOPOCTh XUMHYECKOH peaxIuy,
XHUMUYECKOE PABHOBECHE; TEOPUU M 3aKOHBI (TEOPHS AIIEKTPOIUTHYECKON TUCCOIMALNH, TEPHOANYECKUN 3aKOH
.M. MeHnneneeBa, 3aKOH COXpPAaHEHHS MAaCChl BEIIECTB, 3aKOH COXPAHEHMsS M MPEBPAIIECHUS JHEPrUU IpHU
XUMHUYECKHUX PEaKIUsIX, 3aKOH IOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JEMCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3BIK XUMHUH, MHPOBO33PEHUYECKHE 3HAHMS, JEKAIINEe B OCHOBE NMOHUMAHHSA NPUYUHHOCTH U
CHUCTEMHOCTH XMMHWYECKUX SBJICHUN; COBPEMEHHBIE MPEICTABICHUS O CTPOCHNUH BEIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIAPHOM M Ha/JIMOJIEKYJISIDHOM YPOBHSX; MPEACTABICHUS O MEXaHM3MaX  XHMHYECKHX peakUui,
TEPMOAVMHAMUYECKUX M KHHETHYECKMX 3aKOHOMEPHOCTSIX MX TPOTEKaHHA, O XHMHUYECKOM pPaBHOBECHH,
pacTBopax M JMCIEPCHBIX CHCTEMax; (DaKTOJOTHMYeCKHe CBEJEHHS O CBOMCTBaX, COCTaBe, MOJNYYCHUH WU
0€30IaCHOM HCIIOJIb30BAaHUM BA)KHEHMIIMX HEOPraHWYEeCKHUX BELIECTB B OBITY M MPAKTUYECKOW IESTEIHHOCTU
YyeJIoBeKa, O0IIMX HayYHBIX MPUHIUIIAX XUMHUYECKOT'0 TIPOU3BOJICTBA;
. c(OPMHUPOBAHHOCTh YMEHHH: BBISBIATH XapakTepHblE NPU3HAKU TIOHSATHH, YCMAHABIUBAND ux
B3aMMOCBS3b, UCNOIb306aMb  COOTBETCTBYIOIUE  TOHATHS NPHU ONMUCAHUM HEOPTaHMYECKUX BELIECTB M UX
IIpEBPALLECHUN;
= c(OPMHPOBAHHOCTh ~ YMEHHUSI HCIOJIB30BaTh XMMHYECKYIO CHUMBOJIMKY [UI COCTaBICHHS (QOpPMYI
BEIIECTB M YPABHEHHMH XHMHMUYECKHX peakuui, cucreMatudeckyro HomeHkinatypy (IUPAC) u TpuBnanbHble
HA3BaHUS OTJENIbHBIX BEIIECTB;
= c(OpPMHUPOBAHHOCTh YMEHHS OIPENEINIATh BAJICHTHOCTh M CTENEHb OKHCIICHUSXUMHUYECKHX 3JI€MEHTOB
B COCOUHEHMSX, BHJ XHMHUYECKOW CBsS3M (KOBAJIEGHTHas, WOHHAS, METAJUIMYECKas, BOJOPOIHAS), THI
KPHCTAIUIMYECKON PEeIETKA KOHKPETHOTO BEIIECTBa;C(hOPMUPOBAHHOCTh YMEHUS OOBSACHSTD 3aBHCHMOCTD

CBOWCTB BELIECTB OT BUAAa XHMMHUYECKOH CBS3M M TUMA KPUCTAUIMYECKOHW  PEETKH, OOMEHHBINA U
JIOHOPHO-aKIIEITOPHBI MEXaHN3MBI 00pa30BaHUs KOBAJIEHTHOHN CBSI3H;
= c(OPMHUPOBAHHOCTh YMEHHUU: KJIAaCCH()UIMPOBATh: HEOPraHWYECKWE BEIIECTBA IO HX COCTaBY,
XMUMUYECKHE PEAaKIMU 110 PA3JIMYHBIM IMpHU3HAKaM (YMCIYy M COCTaBY PEarupyrolUX BELIECTB, TEIUIOBOMY
b dexTy peakuuu, U3MEHEHHMIO CTEIeHEH OKHCJICHHUS 3JIEMEHTOB, OOpaTUMOCTH, y4YacTUIO KaTalu3aTopa H
JpyTHE); CaMOCTOSITENIbHO 6bl0Upams OCHOBAaHUS W KPUTEPUM M KIACCHU(UKAMM W3y4aeMbIX BEIIECTB U
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XHMHUYECKUX PEaKIInif;

. c(hOpMUPOBAHHOCT, YMEHHS pPaCKpbIBaTh CMBICH  repuoamdeckoro 3akoHa /.M. MenneneeBa u
JIEMOHCTPHPOBATD €r0 CHCTEMATH3UPYIOMIYIO, OOBSICHUTENBHYIO H POTHOCTUIECKYIO (DYHKITUH;

= c(hopMHUPOBaHHOCTh YMEHHUI: XapaKTEepPH30BaTh IIEKTPOHHOE CTPOCHHE aTOMOB W MOHOB XHMHYECKHX
3JIEMEHTOB IepBoro—4uerBéproro nepuoaos Ilepuoanueckoit cucremsl .M. MeHaeneeBa, UCIONb3ys MNOHATHUS
«QHEPTreTHYECKHe YPOBHM», «QHEPreTHUECKHE IOAYPOBHU», «S-, p-, d-aTOMHBIE OpOWTANIN», «OCHOBHOE W
BO30YX/JICHHOEC DJHCPIreTUUYCCKHE COCTOSHHUS aToMay;, OOBSICHATh 3aKOHOMEPHOCTH W3MEHCHUS CBOWCTB
XMMHMYECKHUX 3JIEMEHTOB U UX COEAMHEHHUI 1o nepuojam u rpynnamllepunognueckoit cucremsl .M. Menzaeneesa,
BaJICHTHBIC BO3MOKHOCTH aTOMOB 3JICMEHTOB Ha OCHOBE CTPOSHHS X DJIICKTPOHHBIX 000JIOUEK;

= c(hOpMHUPOBAHHOCTh YMEHHWH: XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWMCTBA BEIICCTB
pa3NMUYHBIX KJIACCOB, HOOmMEepicoams CYIIECTBOBAHHE TEHETHYECKOW CBS3M MEXIy HEOPraHUYeCKUMU
BEILIECTBAMH C MOMOILBIO YPaBHEHUN COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIMIA;

= c(hOpMUPOBAHHOCTh YMCHHS PACKPHIBATh CYIIHOCTh: OKHUCIHTCIBHO- BOCCTAHOBHUTEIBHBIX pEaKIU
MOCPEICTBOM  COCTaBJICHHS DJEKTPOHHOTO OajaHca »dTHUX peakUuuid; peakuii HOHHOTO OO0MeHa WyTEM
COCTABJICHUSI MX IOJHBIX M COKPAUICHHBIX HOHHBIX  YPABHEHUM; peaknuii TUAPOIIN3A; peaxuuit
KOMIUTEKCO00pa30BaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IIMHKA U AFOMHHNA);

. c(hOpMHUPOBAHHOCTb YMEHUS OOBICHITH 3aKOHOMEPHOCTH MPOTEKAHVSI XHMIYECKUX PEAKIIUH C yIETOM HX
SHEPreTUYECKUX XapaKTEPUCTUK, XapaKTep H3MEHEHUsI CKOPOCTHM XMMHUYECKOM pEeakUuMh B 3aBUCUMOCTH OT
pa3nuYHBIX (PAKTOPOB, a TaKXKe XapakTep CMEIIEHHs XUMHYECKOTO PaBHOBECHS O] BIMSHHUEM BHEITHHX
Bo3zeiicTBuil (mpuniun Jle [latense);

. c(hOpMHUPOBAaHHOCT, YMEHHS  XapaKTepPH30BaTh XHMHUYECKHE PEaKIUH, JIeXKallne B OCHOBE
MPOMBIIIUICHHOTO TIOMYYeHHS CEpHOW KHCIOTHI, aMMHakKa, OOIIMe HaydHbIEe MPHHIUNB XUMHUYECKHX
MPOU3BOJICTB; 11€JeCO00Pa3HOCTh MPUMEHEHHS HEOPTaHMUECKUX BEIIECTB B MPOMBIIINIEHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOLICHUSIPUCK-TI0JIb32;

= c¢(hOpMHUPOBAHHOCTh BIIAJICHUS CUCTEMOW 3HAHUW O METOJaX HAyYHOTO MO3HAHUS SIBICHUH TPUPOJBI —
HaAOIIO/IeHNe, W3MEpPEeHHe, MOJCIUPOBAaHUE, OKCIEPUMEHT (peabHBIi W MBICICHHBIN), WCIIONB3YEMBIX B
€CTECTBEHHBIX HayKax, YMEHUs IPUMEHATHATH 3HAHUSI IIPU SKCIIEPUMEHTAIbHOM HUCCIEIOBAHUM BEILIECTB U AJIS
OOBSICHCHHSI XUMUYCCKUX SIBJICHHUM, UMEIOIUX MECTO B IPUPOJEC, MPAKTUIECKON NEATEILHOCTH YeIOBEKa U B
IIOBCETHEBHOM JKU3HHU;

= c(OPMUPOBAHHOCTh ~ YMEHHSI  BBISABIATH  B3aMMOCBS3b  XUMHUYECKHX 3HAHWIA C MOHATUAMU U
MPEJICTABICHUSAMU  JIPYTMX  ©CTECTBCHHO-HAYyYHBIX MPEAMETOB JUIs 00jiee OCO3HAHHOTO IMOHMMAaHUS
MaTepHalIbHOTO EUHCTBA MUPA;

= c(hOpMUPOBAHHOCTh YMEHHUS TPOBOJIUTH PACYEThI: C HCIOJIb30BAHMEM TIOHATHH «MaccoBasi JOJIs
BEIIECTBA B PAcTBOPE» M «MOJISPHAs KOHIIEHTPAIUS»); MAcChl BEIIECTBA MM O00BbEMa Ta3a I0 W3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcce WM O0ObEMY OJHOTOM3 YUACTBYIOIIMX B PEAKI[MH BEIIECTB; TEIJIOBOTO 3 derTa
peakuuu; 3Ha4YeHHUs BOJOPOJHOrO IIOKa3aTessi PAcTBOPOB KHUCJIOT W IIEJNOYEH C HW3BECTHOW CTENEHBIO
JIUCCOIMAINY;, Macchl (00bEéMa, KOIMYECTBA BEIIECTBA) MPOAYKTa PEAKIIMH, €CIH OJHO M3 WCXOIHBIX BEIICCTB
JIaHO B BUJIE pacTBOpa C ONpeaeaEHHON MacCOBOH 0JIei pacTBOPEHHOIO BEIIECTBA HIIM JAHO B U30BITKE (MMEeT
MIPUMECH ); TOJIA BBIXO0J1a TIPOIYKTA pPEaKIuu; 00bEMHBIX OTHOIIIEHU Ta30B;

. c(hOpMHUPOBAHHOCTh YMEHUH: CAMOCTOSTEILHO IUIAHWUPOBATh W MPOBOJUTH XMMUYECKUI SKCIIEPUMEHT
(TIpoBeneHrE peakiuii MOHHOTO OOMEHa, MOATBEP)KICHHE KAa4eCTBEHHOTO COCTaBa HEOPTaHMYECKHX BEIECTB,
ONIPEAEIIEHUE CPENbl PACTBOPOB BELIECTB C IOMOIUBKD HHAMKATOPOB, W3YYEHUE BIWAHUSA  Pa3IMYHBIX
(haKTOpOB Ha CKOPOCTh XHMHYECKOW PEaKIUM, PEIIeHHE IKCICPUMEHTAIBHBIX 3a7ad 0 TeMaM «MeTasuiby
n «Hemeramnel») ¢ coOmroseHMeM TIpaBUaI  0O€30MacHOTO  OOpalleHHs C BEIIECTBAMHU U J1a00OpaTOPHBIM
obopynoBanueM, (HOpMyIUPOBaThH IIeNIb MCCIECAOBAHUS, NPEOCMAGIAmMs B PA3IUYHON  (opMe  pe3ynabTaThl
9KCIIEPUMEHTA, AHAIUZUPOBAMbYU OLIEHUBATh UX JOCTOBEPHOCTD;

. c(hOpMHUPOBaHHOCTh YMEHUI. COOIIOIATh MPABUIIA TTOJB30BAHMSI XUMHUIECKOH TIOCY 101 U 1a00paTOPHBIM
obopymoBaHueM, OOpaIIeHNs ¢ BEIIECTBAMH B COOTBETCTBUU C HHCTPYKITUSAMU IT0 BBHITIOJHEHUIO JTa0OPaTOPHBIX
XUMWYECKUX OTBITOB, DKOJIOTHYECKH I1E71eCO00pa3HOro MOBEICHNS B OBITY M TPYAOBOU MEATEIHLHOCTH B IEISAX
COXpPAHEHUsI CBOECTO 3[I0POBBS, OKPYXAIOLIECH MPUPOJHON Cpelbl U JOCTHKEHHUSA €€ YCTOWYUBOTO Pa3BUTHUA,
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0CO3HA6AMb ONACHOCTb TOKCHYECKOIO [EHCTBUS Ha MKHUBBIE OPIraHU3Mbl OIpPENENEHHBIX HEOPTaHUUECKUX
BEIIECTB, MOHUMas cMbIci nokazatens [11K;

. c(hOpMHUPOBAHHOCTh YMEHHUH: OCYILECTBISTH LEJICHANPaBICHHbIN INOUCK XMMHUYECKOW HMHGpOpMaLuu B
Pas3In4HBIX UCTOYHHUKAX (HaydHas U yuyeOHO-HaydHas JIUTEpaTypa, CpelacTBa MaccoBor uHpopmauuu, MHTEpHET
U JIpyTue), KpUTHUIECKH aHATM3UPOBaTh XUMHUYECKYI0 WH(pOpMauuio, nepepabaTbiBaTh €€ W HCIONB30BaTh B
COOTBETCTBHH C TIOCTaBJICHHOW Y4eOHOW 3aauei.
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10 KJIACC (3 4 B Heaeto, Bcero 102y4)

Ne HaunmenoBanue Koin-Bo OCHOBHBIE BUIBI IEATENHHOCTH
/I pa3aenoB u TeM 4acoB [IporpammHuoe coneprkanue oOygaromuxcs
y4eOHOro npeamera
Pa3znen 1. TeopeTuueckne 0oCHOBBI OPraHUYecKoOi XUMUH 84
1.1 [Ipenmer oprannueckoit 8 IIpenmer u 3HaueHHE OpPraHUYECKOM XUMHM, NPEICTaBICHHE O . PackpbIBaTh CMBICH H3y4aeMbIX MOHATUI
XMMHHU. MHOT000pa3nn PraHnIecKUX COCTMHEHHH. (BBIIENATH MX XapaKTepHbIE IPU3HAKH) U IPUMEHSThH
Teopus ctpoeHns ONEeKTPOHHOE CTPOCHHE aToMa YIJepoja: OCHOBHOE W BO30YKAEHHOE | ATH MOHSITHSAIPH ONMCAHUH COCTaBa M CTPOCHHS
OpPraHUYECKHX COCTOSIHUS. BanieHTHbIE BO3MOXKHOCTH aTOMa yriiepoia. XUMHIECKas CBSI3b | BEILECTB, U1 O0BSICHEHUS OTICIbHBIX (DAKTOB U
COECIUHEHUI B OPraHUYECKHUX COCTUHEHHUAX. THIBI THOpUAN3AIK aTOMa yIIIepoa. SIBIICHHI.
A. M. Bytneposa MexaHu3mbl 00pa30BaHusI KOBaJICHTHOW CBsA3U (OOMEHHBIH M JIOHOPHO- . PackpbIBaTh CMBICI [T0JIOKEHUATEOPUN
aKIENTOPHBIN). THIIBI IepeKPbIBAHMUS AaTOMHBIX OPOUTAJICH: G- U TM-CBS3H. CTpOEHUs opraHndeckuxsemects A. M. Bytneposa u
OpuHapHasi, ABOMHas M TpoifHas cBs3b. CrOCOOBI pa3phiBa CBsA3el B | IPUMEHSTh ux JUISL OOBSICHEHHS
MOJIEKYJIaX OpraHMYecKUX BeuiecTB. [IoHsATHE O CBOOOIHOM paauKaie, | 3aBUCUMOCTU CBOWCTB BEIIECTBOT COCTaBa M
HyKkJeoduie u anekrpodue. CTPOCHHUS.
Teopus ctpoeHust opraHudeckux coeanHeHnii A.M. Bytneposa u ee - Hcnonp30BaTh XUMUYECKYIO CHMBOIIUKY JUIS
COBPEMEHHOE DAa3BUTHE — CTPYKTypHas TEOpPHA OPraHM4ECKHX COCTaBJIEHUSI MOJEKYJIAPHBIX M  CTPYKTYPHBIX
COEIMHEHUH. 3HaUeHNE TEOPUH CTPOECHUSI OPTraHUYECKUX COECTUHEHUIL. (pa3BEPHYTHIX, COKpAIIEHHBIX, CKEJICTHBIX) (GopMym
MonekynsapHbsle U CTpyKTypHbIE (opmynbl. CTpyKTypHBIE (GOPMYIIEI OpPraHUYECKUX BEHIECTB.
pa3sNUYHBIX BUAOB: Pa3BEPHYTAas, COKpAILEHHAs, CKEJIETHAs. - OnpenensaTs BUABI XMMHYECKOH  CBS3H
W3omepus. Buasl nsoMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAs!. (omuHapHBIE, KpaTHbIE) B OpraHUYECKHX
OnekTponHble 3GGEKTh B MOJEKYIaX OPraHMYECKHX COCIUHCHHUH. COETMHEHUSX.
WunyktuBHbli 1 Me3oMmepHblit ¢ dextel. [IpeacraBnenne o . Xapakrepu3oBarb  pojdb U 3HAUCHUE
KJIacCU(UKAIIH OpPraHUYECKHUX BEIIIECTB. ITonsarue 0 OpraHMYeCKOM XUMHM B pEIIeHHH MpodiieM
¢byHKMoHaNbHOW Tpynme. ['omonorus. ['oMosoruueckue psijbl. 9KOJIOTHUECKOMW,  NHIIEeBOH  0O€30macHOCTH, B
HomeHknaTtypa OpraHHYeCKHMX COEAMHEHMH (cucTeMaThdeckas | pa3BUTHH MEIUITUHEI, CO3JIaHIH HOBBIX
TPUBHANIbHBIE HA3BAHUS). MaTrepualioB, B OOECIIEYeHHH PaIMOHAIBLHOTO
OcobeHHOCTH ¥ KJIacCU(UKALUS OPraHNYECKUX peakiyid. OKUCINTENbHO- | HPUPOJOIONIB30BAHUS;, ITOATBEPXKIATh €€ CBS3b C
BOCCTAHOBHTEJIBHBIE PEAKIIUH B OPraHUUYECKOH XUMUH. JpYTMMUHAayKaMU.
IKCNepUMEHTAIBHbBIC METOABI - Hcnonp3oBaTh  MOJENIM  OPraHUYECKUX
H3y4YeHHUsl BeleCTB M X NPeBPallleHHii: BEIIECTB AN WIUIIOCTPAllUM HX XHMHUYECKOTro U
e  JlemoHCTpauuu: IIPOCTPAHCTBEHHOT'O CTPOEHHUS.
- Habmonats u OIHUCHIBATh
— O3HaKOMJICHHE ¢ 00pa3aMi OpraHWYECKHUX BEHIECTB U MaTepHaIaMu )
Ha HX OCHOBE; OITBITHI 10 IPEBPALICHHIO JIEMOHCTPALIMOHHBIE ~ OMBITBI,  HPOBOAUTH U
OTIHCHIBATH JJAOOPATOPHBIE OTIBITHI
OpPraHMYECKUX BEUIECTB IPW HArpeBaHWH (IUIaBJICHHE, OOyriIMBaHWE U
TOpEHHE).
e JIabGopaTOpHBIE OIBITHI:
MOJIEIUPOBaHKE MOJIEKYJI OPTaHHMUECKUX BEIIECTB
Pa3gen 2. YraeBogopoast 354
2.1 IIpenensHble 5 Aunkanbl. ['oMonornueckuii psij ankaHos,o0mas popMyiia, HOMEHKIaTypa |* BiageTs n3ydyaeMbIMH XUMHYECKUMHITOHSATHAMHU.
YTI€BOIOPOIBI — 1 n3oMepusi. DIIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOSHHME MOJEKYN |* BpIABIATE  XapakTepHblE  NIPHU3HAKU HOHHTI/I%,
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aJIKaHBI,
LHAKJIOATIKAHBI

QJIKAHOB, sp>-THOPUAM3AIMA ATOMHBIX OpOWTANEd yriepona, G-CBs3b.
Kongopmepvi. duzndeckre CBOHCTBA — aTKaHOB. XHMHUYECKHE CBOWCTBA
QJIKaHOB: pEakUUH 3aMeIIeHus, M30MEepU3alUM, JeTUIPUPOBaHMUA,
LUKJIN3alMY, TUPOJIN3a, KPEeKHHra, ropeHus. Haxoxnenuwe B mpupone.
Cnoco0bl MoTy4eHHs ¥ TPUMEHEHHUE aJIKaHOB.

[uknoankansl. OOmas  ¢opMmyna, HOMEHKIATypa ¥ H30MEpHsL.
OCOOEHHOCTH CTPOCHUS M XMMHYECKHX CBOMCTB MajibIX (LIMKJIONPOIIaH,
IUKIO0YTaH) W OOBIYHBIX (IUKJIONCHTAH, IIMKIOTCKCAH) IIMKIIOATKAHOB.
Crioco0b1 1oJTydeHHs ¥ IPUMEHECHHE IUKII0AIKAHOB

2.2

Henpenenbusle

YTIEBOAOPOIBL:
AJIKEHBI, aIKaJUCHBI,
AJIKUHBI

14

AJnkeHbl. 'oMoorn4eckuii psi amkeHoB, 00mas GopMyia, HOMEHKIIATYpa.
DIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI AQIKCHOB, sp’-
THOpHUIM3AINA aTOMHBIX OpOHTaNleli yriepoaa, o- U n-cBs3u. CTpyKTypHast
U reoMerpuueckas (yuc-mpanc-) unzomepus. Duznueckue CBONCTBA
aIKEHOB. XMMHUYECKHE CBOMCTBA: PEAKLUH IPUCOECIUHEHUS, 3aMEILIEHUS B
O-TIOJIOKEHHE TMPU JBOMHON CBS3M, MOJUMEPHU3AIMHM W  OKUCJICHHS.
Ipeocmasnenue 0 mexanusme peakyuu 31eKmpo@PUIbHO20 NPUCOCOUHECHUSL.
IIpaBuno MapkoBHHKOBa. KauecTBeHHBIE peakIMM Ha J[BOIHYIO CBS3b.
CriocoObI TOTY4CHUS ¥ MPUMECHCHUE AJIKCHOB.

AJKaueHBI. Knaccudukanys aJKaJucHOB (conpsxeHHBIE,
U30JIMpPOBaHHBIE,  Kymyauposannvie).  OCOOEHHOCTH  DIIEKTPOHHOTO
CTPOEHHUSI M XMMHYECKUX CBOICTB COIpPSDKEHHBIX JAMEHOB, 1,2- u 1,4-
npucoenuaenue.[lommepu3amist  CONPsDKEHHBIX — TUEHOB.  CrocoOs
MOJIYYE€HHUS U IPUMEHEHUE aJIKaJIMEHOB.

AnkuHBL. ['OMOJIOTHYECKUI psiA adKUHOB, 00mIast popMynia, HOMEHKIATYpa
U U30Mepus. ODJEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI
QIKWHOB, Sp-THOpUAM3AaLMs SJICKTPOHHBIX OpOWTaneil aroma yriepopa.
®dusnueckue CBOMCTBA AJKMHOB. XHMMHUYECKHME CBOMCTBA: peakiuu
MPUCOEANHEHUS, TUMEPHU3AIMN U TPUMEPHU3AINH, OKUCIeHMs. KuciaoTHbie
CBOMCTBa aJKWHOB, UMEIOIIMX KOHIIEBYIO TPOHHYIO CBsi3b. KadecTBeHHBIE
peaknurHa TPOHYI0 CBs3b. CrIoCOOBI MOTYYSHHs U IPUMEHEHNE aTKUHOB
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Apomatndeckue
YTIEBOOPOIBI (ApEHBI)

ApomMaTHdeckue yrieBoJOpOAbl. ['OMOJIOrHYecKHi psif apeHoB, oOIas
¢dopMmyna, HOMEHKIATypa U U30MepUsl. DJIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE
CTpOCHHE MOJIEKYNbl OeH3ona. [lpasuno apomamuunocmu, npumepsl
apomamuueckux coeounenui. Pu3nueckne CBOMCTBA apeHOB. XUMUYECKHUE
CBOMCTBa OEH30J1a M €ro rOMOJIOTOB: PEaKIMH 3aMelIeHHs B OCH30JIbHOM
KOJIBLIE U YTIIEBOJOPOJHOMPAIUKAIIE, PEAKIIMY IPUCOEANHEHUS,
OKHCJICHHE TOMOJIOTOB OeH30Ma. Peakyuu 91eKmpoduibHozo 3ameueHus.
[IpencraBnenne 00 oOpHEHTHpYIOIIEM JEHCTBUM 3aMECTHUTENCH B
OEH30JIbHOM KOJIbIIE HA TIPUMEPE AJKMIBHBIX

paanKaioB, KapOOKCWIBHOW, THAPOKCHIBHBIM, aMHHO- W HHTPOTPYIIII,
aTOMOB I'aJIOT€HOB.

Oco0eHHOCTH XMMHUYECKHX CBOWCTB cTHpoja. [lommmepunsamus cTupoia.
CriocoObI OTy9eHHUS M IPUMEHEHNE apOMaTHYECKUX YTIIEBOJOPOIOB

YyCTaHaBJIMBATh HX B3aMMOCBA3b, MCIIOJB30BaTh
COOTBETCTBYIOIINE MOHATHUA IIPHU ONNMCAHUH COCTaBa,

CTpOCHUS U MpeBpaIlCHHUHA OpPTaHUYECKHUX
COEMHEHU M.

= Mcnonp30BaTh  XMMHUYECKYI)  CHUMBOJHUKY  JUIS
COCTaBJICHUS  MOJICKYJIAPHBIX M CTPYKTYPHBIX
(pa3BEpHYTO#, COKpamEHHOH, CKEIEeTHON) (opMyIT
YIJIEBOOPOJIOB.

* YCTaHABNIMBATh NPUHAMICKHOCTH  BEIIECTB K

OTIpPEIETICHHOMY KJIacCy yTJICBOJOPOIOB IO COCTaBY
U CTPOCHMIO, Ha3bIBaTh HX MO CHUCTEMAaTHYECKOMN
HOMEHKJIATYpE; IPUBOANTD TPHUBUAIBHBIC HAa3BAHUS
OTAETBHBIX MIPEACTABUTEINICH YTIICBOIOPOIOB.
OmnpenensiTb BUAbI XUMHYECKOH CBSI3M B MOJIEKYJIaxX
yIJIEBOJOPONOB  (KOBaJEHTHAs  HENoJsipHAas U
MOJISIPHAs, G- U TT-CBA3b).
[MoaTBepxnaTh Ha KOHKPETHBIX MPUMEpax XapakTep
3aBUCHMOCTH peaKkunOHHOM CHOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPAaTHOCTH U THIIA KOBAJICHTHOM
CBSI3U (G- U T- CBS3U), B3AaUMHOTO BIIMSHHS aTOMOB
W TPYNI aToOMOB B MOJEKyJaxX; a TakXKe OT
0COOCHHOCTEW peann3anyu pa3IndHbIX MEXaHH3MOB
MPOTEKaHUs
peakuui.
XapakTepu3oBaTh COCTaB, CTPOCHHE, NPHUMEHEHHE,
¢busnUecKkne ¥ XUMHYCCKHE CBOWCTBA, BAKHCHIIIHE
CHOCOOBI MOJTy4eHHs YIJIEBOJIOPOJIOB,
MPUHAJIEKANUX K PA3IMYHBIM KJlaccam.
BrisiBisITH TEHETHYECKYIO CBSI3b
YIIEBOIOPOIAMU pas3InuHBIX
MOJTBEPKIATh eé Hallluyhe  ypaBHEHHSIMHU
COOTBETCTBYIOIIMX  XMUMHYECKHX  peakuuid ¢
UCTIONIb30BAaHUEM CTPYKTYPHBIX(OPMYJI BEILECTB.
XapakTepu3oBaTh HCTOYHHUKH  YTJIEBOJOPOIHOTO
ChIpbs (He()Th, IPUPOIHBIN Ta3, YTOJb), CIIOCOOBI X
nepepabOTKM M TPaKTHYECKOE  NPUMEHEHHE
MOJTY4aeMbIX [IPU 3TOM MPOAYKTOB.
Hcnonp30BaTh 00mMIEHaAYIHBIE METOIBI TIOZHAHUS IIPH
CaMOCTOSTENIbHOM IUIAHWPOBAHUH, NPOBEACHHH U
OIUCAHUH XHUMHYECKOT0 JKCIIEPUMEHTA
(;mabopaTopHBIE OTBITHI M IPAKTHIECKHE PaOOTHI).
= CnemoBarh mpaBmiaM 0Oe30macHoOil paboTel B
71abOpaTopuy TPH  HUCIOJIB30BAHUHM XUMHUYECKOU

MEXY
KJIaCcCOB "
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2.4 [TpupoaHbIe HCTOYHUKH 4 IIpuponansrii ra3. [TomytHbie HedTsAHBIETa3bl. HedTh 1 €€ MpONUCXOoXKIeHNE.
YTIICBOJOPOIOB M UX KamennsIii yroms u mpomyKThl ero nepepaboTku. CriocoObl mepepaboTku
nepepaboTka HeTU: MePeroHKa, KPEeKUHI (TepMHYECKUH,

KaTaJUTHYECKU), pudopMuHT, mupoius. [IpoaykTsl nepepaboTku HedTH,
UX IIPUMEHEHHE B TPOMBIIUICHHOCTUH B OBITY.
['eHeTnuecKas CBsI3b MEXKY Pa3IMYHBIMU KJIACCAMH YTJIEBOJIOPOJIOB "

2.5 I"anorennpounsBoHbIE 4 DONEKTPOHHOE  CTPOCHHE  TaJOreHOMPOU3BOJHBIX  YIJIEBOIOPOAOB.
YTJIEBOJIOPOJIOB Peaknum  3aMemieHuss TrajoreHa Ha  THAPOKCHWI,  HUTPOTPYIILY,

LMAHOTPYIITY, aMUHOTPYIIITY.
JeiicTBue Ha TaJOTCHIPOM3BOIHBIC BOJAHOTO W CHUPTOBOTO pPacTBOpa
meaoud. B3anMojelicTBHE OWrajoreHajlKaHOB C MarHheM M IIMHKOM.
[NonATHE 0 METAITIOOPTaHUIECKUX COCTUHCHHUSX.
Hcnonp30BaHUE TaIOTSHIIPOU3BOIHEIX B OBITY, TEXHUKE H B CHHTE3E.
JKcHepUMeHTATBHbIE METOABI
H3yYeHHsl BellecTB M MX MpeBpallleHuli:

e JleMOHCTpauuu:

— JeMOHCTpaLus (busnuecKkux CBOICTB YIIICBOOPOIOB
(pacTBOPHMOCTB); KaueCTBEHHbIE PEaKIMU YIJICBOAOPOAOB PasIMYHBIX
KiaccoB (oOecuBeunBaHHe OpOMHOM MJIM HMOTHOW BOXBI, pacTBOpa
NepMaHraHata Kauus, B3aHMOACIHCTBHE aleTWICHa C aMMHAYHBIM
pacTBopoM okcuzma cepedpa);

— o0pa3upl MIacTMacc, KaydyKOB U PE3UHBI; KOJUICKIMU
«Hedts» u «Yrome»; Buneodparment «BynkaHuzanus
PE3UHBD.

e JIabopaTOpHBIE OIBITHI:

— O3HAKOMIJICHHUE C O6paSL{aMI/I IJ1acTMAacC, Kay4yKOB U PC3UHBI;
— MOACIMPOBAHUE MOJICKYITYTJIIEBOJOPOJ0OB U IaJIOTCHOIIPOU3BOAHBIX]
— TOJYYCHHC METaHa U UBYUCHUC €TI0 CBOﬁCTB;

— MOJIy4eHHE alleTUIICHA U U3Y4YEHHUE €r0 CBOUCTB.
e [IpakTHyeckue pabOTHI:

Ne 1. [lomy4yeHne 3THIEHA M H3YYEHHE €r0 CBOMCTB.
e  PacuérHble 3amauu:

— OIIpeacC/ICHUEC MOJ'ICKyJ'IHpHOﬁ q)OpMyJ'ILI OpraHu4eCcKoro BemecTBa IO
MAaCCOBBIM I0JIAM aTOMOB 3JICMCHTOB, BXOAAIIIUX B €I'0 COCTaB,

— HaxO0XXJeHUE MOJICKYSIPHOH (OPMYIIBI OPTAHUIECKOTO COCTUHEHUS TIO
Macce (00beMy) MPOTYKTOB CTOPaHHUS;

— pacy€Thl IO YPaBHEHHUIO XUMHUYECKOMN peakiuu

MOCyZbl M O00OpyINOBaHMSA, a TaKXKe IPaBHIAM
oOpamieHusi C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKIHSMH BBIITOJHEHUsSI 1a00PaTOPHBIX ONBITOB
U TPaKTUYECKUX pabOoT IO MOIYYSHHIO U U3YYCHUIO
OpraHMYeCKUX BELIECTB.

[IpencTaBnsTh pe3ynbTaThl SKCIIEpUMEHTa B (opme
3aliCH YPaBHEHUI COOTBETCTBYIOLIMX pEaKUuil u
JienaTh BHIBOABI HA MX OCHOBE.

ITpoBoanTh  BBIUUCICHUS  [UIT  ONpPEICICHUS
MOJIEKYJISIPHOH (pOPMYIIBI OPraHMYECKOTO BEIECTBA
[0 YPaBHEHMIO XHMHYECKOH pEakmud U TI0
MacCOBBIM JIOJSIM aTOMOB 3JIEMEHTOB, BXOAAIINX B
ero cocraB, mo wmacce (00beMy) IPOIYKTOB
CropaHusi.

CaMOCTOSITENbHO IJIAHUPOBAaTh U OCYILECTBIIATH
CBOIO TI03HABATEIbHYIO AEATEIBHOCTh; IIPUHUMATH
aKTUBHOE  y4YacTHe B  TPYINOBOH  y4eOHOMH
JIeSITEIbHOCTH

Pasnen 3. Kuciopoacoaep:xkamniue oprannyeckue coequHenus 414

3.1

Cruptsr. @eHon

11

IIpenenvHble OgHOATOMHBIE CHUPTHL.CTpoeHUE MOJIEKyn (Ha TpUMeEpe]
MEeTaHoJIa M 3TaHoJya). I'omMoJiorndeckuii psia, obmas Ghopmyna, u3oMepus,

. PackpbiBaTh CMBICH HU3Yy4aeMbIX TOHATHU
(BBIIENATD X XapaKTEPHBICTIPU3HAKH) U IPUMEHSITD
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HOMEHKJIaTypa U Kinaccupukanus cnupToB. Pu3ndeckue CBOMCTBA CIIUPTOB.
BonopoaHnas cB3b.

XuMHUECKUe CBOWCTBA: PeaKLUU 3aMEIICHUs, JeruapaTallii, OKUCIECHNUS,
B3aMMOJICHICTBHE C OPraHMYECKMMHM M HEOPraHMYECKUMH KHUCJIOTaMU.
KauecTBeHHast peakius Ha OTHOATOMHEIE cnupThl. du3nonoruueckoe
JeiicTBUE JTaHOMA W MeETaHOJAa Ha OpraHu3M uenoBeka. CrnocoObl
MOJTy4eHUs ¥ IPUMEHEHHE OJJHOATOMHBIX CIIUPTOB.

[pocteie 3¢upel, HOMEHKNaTypa 1 n3oMepusi. OcoOeHHOCTH (PUBNYECKUX U
XMMHYECKHX CBOWCTB.

MHOT0aTOMHBIE CITUPTHI: ITHICHTIIHKOIIb n runepuH. Pusndeckue u
XMMHUYECKHE CBOWCTBA: pEaKIUH 3aMEICHHUS, B3aNMOACHCTBHUE C
OpPTaHWYEeCKUMH ¥ HEOPTaHWIECKUMHU KHCIIOTAMU,KaueCTBEHHASI PEaKIus Ha
MHOTOaTOMHBIE CITUPTHI.

duznosornyeckoe IeicTBIE Ha OpraHu3M desoBeka. CrocoObIONyueHHs 1
MNMPUMEHCHUC MHOTOATOMHBIX CITUPTOB.

®enoin. CTpoeHHE MOJIEKYJIBI, B3aUMHOE BIIMSIHUE TUAPOKCOTPYIIIBI U
OenzonpHOro smpa. duzuyeckue cBoictBa (eHoma. OcoOeHHOCTH
XMMHUUYECKHX CBOMCTB (eHona. KadecTBeHHBbIE peakiuu Ha (EHOJ.
TokcuuHocTh (enona. CrocoObl TONyYeHUS] W TPUMEHEHHE (EeHOa.
DenondopmanbaeruiHas cMoa
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KapOonunsHbie
COCIVMHEHUS: aIbJETH IbI
n ketoHsl. KapbonoBble
KHCJIOTHI.

Crnoxubie 3¢upsl. JKupst

21

KapOoHunbpHBIE COSNMHEHHS: AaNbICTHUABI W KETOHBL. ODICKTPOHHOE
CTpoeHHe KapOOHWIBHOH Tpymmbl. ['oMoiorudeckue psabl aabIeTHa0B U
KETOHOB, o0mas Qopmyna, u3oMepus W HOMeHKiarypa. dusmdeckue
CBOMCTBa

aJbJAETHIOB U KETOHOB. XMMUYECKHE CBOKMCTBA allbJETU0B U KETOHOB
(peakum TpucoemUHEHUs). [Ipedcmasnenue o Mexanusme peaxyuil

HYK1e0(UIbHO20 npucoeouHenus. OxucneHue QJBJICTUIOB,
Ka4CCTBCHHBIC pCakunn aJIbACTUAO0B. Crioco0nI MOJIYYCHU u
MPpUMCHEHUE aJIbACTUIOB U KETOHOB.

OmHOOCHOBHBIE TMpefeNbHBIe KapOOHOBBIE KHCIOTBL. OcoOeHHOCTH

CTPOEHHSI MOJIEKYJ KapOOHOBBIX KHCJIOT. M3omepus W HOMEHKIATypa.
®u3nyeckue CBOICTBa, BOJOPOAHBIE CBSA3M. XHUMHUYECKUE CBOMCTBa:
KHCJIOTHBIC CBOHCTBA, peakuus 3TepU(UKAIUK, PEaKIHAd C YIaCTHEM
YTIEBOIOPOAHOIO pajiuKaa.

[onatne 0 TPOHM3BOIAHBIX KApOOHOBBIX KHCIOT: CIIOKHBIC 3(HPEHL,
AHSUOPUODL, 2ANI02EHAHSUOPUODL, AMUObL, HUMPUTIbL.

OcoOeHHOCTH CBOMCTB MyPaBEUHON KHUCIIOTHI.

OTH TIOHATHUS NPU OIMUCAHUHM COCTaBa M CTPOCHHS
BEIIECTB, U1 OOBSCHEHUS OTACIBHBIX (DaKTOB W
SIBJICHUM.

. Hcnonp30BaTh XUMUUECKYHO CHMBOJIAKY IS
COCTaBJICHUSI  MOJICKYJIIDHBIX M CTPYKTYPHBIX
(pa3BEpHyTOH, COKpaIEHHO) dbopmyn

KHCIIOPOJICOICPIKAIINXOPTAHUUECKUX BEIECTB.
= VYcraHaBnuBaTh OPHHAICSKHOCTD
KUCJIOPOJOCOICP)KALIMX OPTraHMYEeCKUX BEILECTB K
OIIpeIeICHHOMY ~ KJIaccy MO COCTaBYy H CTPOCHHIO,
Ha3blBaTh UX II0 CHCTEMAaTHYECKOH HOMEHKIIaType;
NPUBOIUTL TPHUBHAJBHBIC HA3BAaHUS OTIEIBHBIX

IpeCTaBUTENEH KHCIJIOPOICOAEPIKALIUX
COCJIMHEHUH.
- XapaxkTepu3oBaTh COCTaB, CTpPOCHHUE,

MpUMEHEeHHE, (PU3NICCKHE U XUMUYECKUE CBOMCTBA,
Ba)KHEUIIIME CHOCOOBI TOMYYEHUS MPEICTaBUTEIICH
pa3IUYHbIX KIIaCCOB KHCJIOPOACOAEPKALLUX
COEJIMHEHUH; BBIABIISITH TEHETUUECKYIO CBS3b MEXKIY
HUMHU U MOATBEPXKIATh €€ Haluuue ypaBHEHUSIMHU
COOTBETCTBYIOIIMX  XHMHUYECKUX  peakuuid
HCTIOJIB30BAaHUEM CTPYKTYPHBIX (POPMYIT BEIICCTB.

. IloaTBepxkaaTh Ha KOHKPETHBIX MPUMEpPAX
XapakTep 3aBUCHMOCTH PEaKIIMOHHON CIOCOOHOCTH
KHUCJIOPOACOAEpKAIUX OPraHUYECKUX BEILIECTB

OT (P)YHKIMOHAIBHBIX IPYII B COCTaBE MX MOJICKYII,
B3aMMHOI'O BJIUSIHUSI aTOMOB M TpYII aTOMOB B
MOJIEKyJIaX; a TaKkke OT OCOOCHHOCTH peanu3aluy
pa3IMYHBIX MEXaHU3MOB MTPOTEKAHUS PEaKIIUil.

. OnuceIBaTh COCTaB, XUMUUECKOE CTPOCHUE H
MIPUMEHEHHE KUPOB U YIJIEBOJIOB, XapaKTepHU30BaTh
HX 3HAUY€HHUE JUIsl KU3HEAESITEIbHOCTUOPTaHU3MOB.

. Oco3HaBaThb OMNACHOCTb BO3ACWUCTBUS Ha
JKHBBIE OpraHu3Mbl ONpENENEHHBIX
KHUCJIOPOJICOAEP/KAIUX OpraHUYECKUX BELIECTB U
MOSICHATh Ha TpPUMEpax CHoCcOObl YMEHBIICHUS U
MPEOTBPAILIEHUS] HUX BPEAHOTO BO3JEHCTBHUS Ha

MuorooOpa3ue  kapOOHOBBIX  KuchIOT.  OCOOEHHOCTH  CBOKCTB OpraHu3M YeroBeKa

HeTpeeNbHbIX 1 aQpOMaTHYECKUX KapOOHOBBIX KHCIIOT, JUKAPOOHOBBIX . Hcnonp3oBaTh  OOILICHAYYHBIE  METOJIBI
KHCJIOT, THUAPOKCHKApOOHOBBIX KHUCIOT. [IpeicraBuTesnd  BBICIIMX MO3HAHMSI TPU CaMOCTOSITEIbHOM IJIAHUPOBaHHH,
KapOOHOBBIX ~ KHCJIOT: CTEapUHOBas, MaJIbMHUTHHOBAs, OJICMHOBAs, MPOBEJCHUN u OIMCAHUH XHUMHYECKOTO
JIUHONIeBas, TUHONIEeH08as. KUCIOThl. CHIOCOOBI MOJMyYeHHs U IPUMEHEHHUE 9KCTIEPUMEHTA (;maboparopHbie OTTBITHI u
KapOOHOBBIX KHCIIOT. MpaKTHYECKHe paboThl).

Cnoxusle 3¢upsl. ['oMmonorndeckuii psin, obmas ¢opMmyna, usomepus u | ® CrenoBath npaBuiiaM 0e30I1acHOM paboTHl B
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HOMEHKJIATypa.

XKupsr: cTpoenue, GU3MUECKHE U XMMIUYECKHE CBOWCTBA KUPOB: THAPOIIU3
B KUCJIIOW W ImenoyHoit cpenax. OCOOEHHOCTH CBOWCTB JKHPOB,
COJIEPIKALIUX OCTATKU HENPEeAEIbHBIXKUPHBIX KUCIOT. JKUpHI B TpUpoe.

MbIIA KaK COJH BBICIIMX Kap60HOBI)IX KHUCJIOT, HMX MOIOIICC JIECTBHE.

Tonsmue o cunmemuueckux moouwux cpedcmeax(CMC)
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VYrneBobl

OO1mas XxapakTepuCTHKA YTIIIEBOJIOB.
Knaccudukanms yrieBogoB (MOHO-, AU-H TOJIUCAXAPHIBI).
MoHocaxapuasl:  INIIOKO3a,  (pykroza, puboO3a,  rajgaxrosa,
ne3okcuprbo3a.du3ndeckrne CBOWCTBA W HAXOXICHWE B TPUPOJE.
@otocuntes.  Onmuueckas uzomepus.  Konvuamo-yennas
maymomepus Ha npumepe MOJeKyIbl 2110K03bl, npoekyuu Xeyopca, o-
u f-anomepol 2n10K03bl. XUMUYECKHAE CBOWCTBA IITIOKO3BI: C yYacTHEM
CIIMPTOBBIX M AJIBACTHIHOW TPYII, CIUPTOBOE M MOJIOYHOKHCIIOE
OpoxeHHE TNIOKO3bl. [IpUMEHeHHe TIIOKO3bl, €€ 3HaueHHe B
KHU3HEJIEATEIbHOCTH OpraHu3Ma.
Jucaxapuasl: caxaposa, MajJbTo3a U JJakTo3a. BoccTaHapnuBaromue u
HEBOCCTAHABIMBAIOIINE TUCAXAPHUIBL.
I'uaponus caxapossl. HaxoxieHHeB Mpupoje U NpUMEHEHHeE.
Ilomucaxapuapl: Kpaxman, TJIMKOTeH M Hemmoinosa. CrpoeHue
MaKpOMOJICKYJIKpaxMaa, TITMKOTeHA 1 EJITIOI03bI.
@dusnyeckne CBOHCTBAa KpaxMana M LEJUTIONO03bl. XHUMHYECKUE
CBOMCTBa Kpaxmasa (TMApOJN3, KAUeCTBEHHAs PeakIys ¢ HomoMm).
XUMHYECKHe  CBOWCTBA  HEIUIIONO3BI  (THAPOIM3,  PEaAKIHS
noxydenne 3¢upos uesmmonossl). [loHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHaX (BHCKO3a,alleTaTHBIN MIETIK).
JKcNepUMEHTATbHbIE METOAbI M3Y4YeHMsI BelllecTB
HX NPeBPALLICHUI:

e JleMOHCTpauuu:
— CBOMCTBa CIIUPTOB: PacTBOPUMOCTH B BOJIE, B3aHMOJICHCTBHE
9TaHOJA C HATPHEM, OKHCIICHHE 3THJIOBOTO CIHPTA  JAUXPOMATOM
Kayns (BO3MOXKHO MCIOJIB30BaHUE BUAEOMATEPHAIIOB); KAUECTBEHHbIE
peaKkyy aJbJeTHA0B: C aMMHAYHBIM PacTBOPOM OKcHIa cepedpa u
rugpokcungoM Menu(Il); xuMmueckne CBOWCTBa pacTBOpa YKCYCHON
KHUCJIOTHI.

e JlabopaTOpHBIE OIBITHI:

— peakuus raunepuHa ¢ ruapokcugommenu(1l);

— OKWCIIEHHE OTHJIOBOTO CHIHpPTa B aibACTHJ pPacKaJeHHOU
MEJIHOHITPOBOJIOKOH;

— B3aMMOJIEHCTBHE pacTBOpa IMoKo3bIc TuapokcuaoM mean(1l);

— B3aMMOJICHCTBHE Kpaxmaia C HOJ0M.
e [lpakTHyeckue paboOTHIL:

1abopaTopuy TPH HCIIOJIB30BAaHWM XHUMHUYECKON
HMOCyZbl M OOOpYIOBaHMA, a TAKXKE IPAaBHIAM
oOpamieHuss C BEIIECTBAMH B COOTBETCTBHU C
UHCTPYKIHSAMH BBINOJIHEHUS 71a00paTOPHBIX
OIIBITOBH NPAaKTUYECKUX padoT

0 TMOJYyYEHHI0O M M3YYCHUIO OpPraHHYECKHUX
BEILECTB.

- IIpencTaBasTe pe3ynabTaThl SKCHEPUMEHTA B
dopMe 3amEcu  ypaBHEHHH  COOTBETCTBYIOLIMX
pEaKIuii ¥ eTaTh BEIBO/BI HA MX OCHOBE.

. [IpoBOANTH BBIYUCICHUS A ONpEACICHUS
MOJIEKYJIIPHOH (pOPMYJIBI OPraHMYECKOTO BEIECTBA
[0 YPaBHEHHWIO XUMHYECKOH peakuud U TI0
MacCOBBIM JOJIIM aTOMOB 3J€MEHTOB, BXOJAIIUX B
€ro COCTaB, a TAK)XE Ha ONpeJleNICHUE JONU BbIXOJa
MIPOAYKTA PEAKIIUU OT TEOPETHYECKH BO3ZMOKHOTO.

. CaMocCTOSATeNbHO IUTaHUPOBATh "
OCYIIECTBIISATH CBOIO MI03HABATENIbHYIO
JIeSTeNIbHOCTh, NPUHUMATh aKTUBHOE Yy4yacTHe B
TPYIIIOBOH Y4eOHOH NesATeTbHOCTH
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—  oIpeneneHue

Ne 2. Pemenue sKCHepUMEHTANIBHBIX 3afad 1Mo Teme «CIUpTh |
(beHomBI;
Ne 3. Pemienue 3KcrepuMEHTaNbHBIX 3amgad mo Teme «KapOoHOBEIC
KHUCTOTHL. CIIOKHBIC dPUPBD».

e  PacuéTHblc 3a1a4u:
MOJIEKYISIpHOH ~ (DOpPMYyTBI  OPTaHHYECKOTO

BEIIECTBA 10 MACCOBBIM JIOJISIM aTOMOB JJIEMEHTOB, BXOSIINUX B
€ro cocTas; 1o Macce (00beMy) IPOIYKTOB CTOPaHUS;

— 0 KOJIMYECTBY BeliecTBa (Macce, 00beMy) IMPOTYKTOB PEAKIIHU

I/I/I/IJ'II/II/ICXOI[HBIX BCIICCTB,

— pelleHHe pacu€THBIX 3aJad Ha ONpeAelieHHEe IOJH BBIXOJa

MPOAYKTa PEaKIIMH OT TEOPETHYECKH BO3MOKHOTO

Pasnen 4. A3oTcoaep:xaniue oprannyeckue coequHenus 12 4

4.1

AMUHBI. AMAHOKHUCIIOTEL.
benku

12

AMMHBI — OpraHW4YecKHe Npou3BOJHbIE amMMuaka. Kiaccudukaums
aMHHOB: ajqudaTHYeCKue U apoMaTHYEeCKUE; EPBUYHbBIC, BTOPUYHBIC U
tpetndyHple. CTpoeHHME MOJEKys, obmas ¢opMyna, H30MeEpHs,
HOMEHKJIaTypa W (HU3HYECKHE CBOHCTBA. XHUMHYECKHE CBOMCTBa
amn(aTHIECKUX aMHUHOB: OCHOBHBIC CBOMCTBa, AJKIJIMPOBAHHE,
peakuuu ¢ a30TUCTON KUca0Tol.Coln allKUIIaMMOHHSL.
AHWINH — TpeACTaBUTENb AMHMHOB apoMaruueckoro pspa. CrpoeHue
aHWIMHA. B3auMHOe BIMSHHME TIpyNI AaTOMOB B MOJIEKyJe aHHIIMHA.
OCoOeHHOCTH XMMHUYECKHX CBOWCTB aHMJIMHA. KauecTBeHHBIE peakiMu Ha
aamiH. CriocoObl OTy4YeHHe U IPUMEHEHHE
anmudaTHuecKUX aMHUHOB U aHWJIMHA U3 HUTPOOEH301a.
AMUHOKHCIIOTHI. Homenknarypa u HU30MepHusl. OTtnenbHbIe
NPEICTABUTEIH 0-aMHHOKHCIIOT: TJIUIWH, alaHUH, (QeHUNANAHUH, CEPUH,
2NYMAMUHOBASL  KUCAOMA, JAU3UH, yucmeutn. Onmuueckas u3omepus
amunoxuciom: D- u L-amunokuciomet.
dusnueckue cBOICTBa AMUHOKUCIIOT. XUMHUYECKUE CBOMCTBA aMUHOKHCIIOT
Kak aM(OTEPHBIX OPTaHWIECKUX COCMHEHNH,PEakysl TTOJUKOHICHCAIIHH,
00pa3oBaHMe MENTHIHON CBSI3H.
Buonoruueckoe 3HaueHHE aMUHOKUCIIOT. CUHTE3 IENTH/IOB.
Benkm xak mpupomHble momuMepsl. [lepBudHas, BTOpHYHAS W
TpeTHYHAsi CTPYKTypa OenkoB. XWMHYECKHE CBOWCTBA OEJIKOB:
THIPOJIN3, ACHATYpalns, KAUeCTBEHHbBIE peakiuy Ha Oenku. [lonamue
06 asomcooepicaujux 2emepoyuKIULecKUx COCOUHEHUSIX.
Iupumuounogvle u nypunogvle ocHosanus. Hyxneunosvie Kucinomol:
cocmas, cmpoenue u OUoI02U4ecKoepob.
IJKCHepUMEHTAIbHbIC METO/AbI M3Y4YeHHsI BellleCTB 1 UX NPeBPalleHui:

e JleMOHCTpaluu:

— PpacTBOpCHUEC OCNIKOB B BOJIC; ACHATYypalus 0OeIKoB IIpyU Harp€BaHuu,

IBETHBIC PEAKIINH OCITKOB.

. PackpbiBaTh CMBICII M3y4acMbIX IOHATUHI
(BBLIENATH UX XapaKTEPHBICNIPU3HAKK) U IPUMEHSTh
9TH TIOHATHUS NPH OMHCAHWM COCTaBa W CTPOCHUS
BEIIECTB, Ul OOBSCHEHHS OTACNBHBIX (DAKTOB WU
SIBIICHUU.

. Hcnonp30BaTh XMMHUUECKYIO CHMBOJIHKY JUIS
COCTaBIICHUS  MOJEKYJISPHBIX W CTPYKTYPHBIX
(pa3BépHYTOH, COKpamIEHHON) bopmyn
a30TCOJIEPIKAIMX OPraHUYECKHUX BEILECTB.

. OnpenensaTsb MPUHAJIC)KHOCTh
a30TOCOJIepIKAIIMX BEUIECTB K  OIpPEAEICHHOMY
KJIacCy MO COCTaBYy M CTPOCHUIO, Ha3bIBaTh UX II0

CUCTEMAaTUYECKON  HOMEHKJIAaType;  IPUBOJUTH
TPUBUAJIbHBIE Ha3BaHUs OTZEIbHBIX
IpeJCTaBUTENIEH.

. XapakTepHu3oBaTh COCTaB, CTPOEHHUE,

IpUMEeHeHne, GU3NYecKne ¥ XUMHUECKHEe CBONCTBA,
BR)XHEHWIIME  CMOCOOBI  TOJMYYEHHs]  TUIMYHBIX
IpeJCcTaBUTENEN a30TCOAEPIKAIUX COSAUHEHHH.

. OnwmceiBaTh COCTaB, CTPYKTYPY, OCHOBHBIE
CBOMCTBa OENTKOB; MOSCHATH Ha MIPUMEPax 3HAUCHUE
0eITKOB A1 OpraHN3Ma YellOBeKa.

. [IpoBOANTH BBIYHMCICHUS UISL OINpPEACIICHHS
MOJIEKYJISIPHOHM (HhOPMYJIBI OPTaHMYECKOTO BEIIECTBA
IO MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOISIINX
B €r0 COCTaB, a TAKXKe M0 YPABHEHUSIM XMMUYECKHX
peakuui.

- Hcnons3oBats oOlieHayyHble  METOJbI
MO3HAHUS TIPU CaMOCTOSITEIbHOM IUIAHUPOBAHMU,
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o [IpakTuueckue pabOTHI:
Ne 4. Pemenme OKCHEpUMEHTANBHBIX 33Ja4 [0  TEMe
«A3oTcoepKalle OPraHnYeCKue COSIMHEHUS;
Ne 5 PemeHue  SKCIEpUMEHTANBHBIX 3a4ad [0  TeMe
«Pacnio3HaBaHue OpPraHUYECKUX COCTUHEHUI.

e  PacuéTHblc 3a1a4u:

— oOmpeleJeHHe  MOJIEKYJSIpHOH  (GopMyNnbl  OpraHHYEcKOro
BEIL[ECTBA 10 MACCOBBIM JOJISIM aTOMOB JJIEMEHTOB,BXOISIINX B €0
cocTaB; o Macce (00beMy) MPOAYKTOB CrOPaHUS; MO KOIHYECTBY
BemecTBa (Macce, 00beMy) MPOAYKTOB PEAKIINH H/HIH HCXOIHBIX
BEILECTB;

— pelieHHe pPacdyETHBIX 3aJad Ha ONpeAeTCHHE IOJIU BBIXOAA MPOIYKTa
pPEaKIUU OT TEOPETHUECKHU BO3ZMOKHOTO

IIPOBENCHUH u ONKCaHUH XUMHYECKOTO
SKCIICPUMEHTA (mabopaTtopHbie OTIBITHI "
NpakTHYecKue paboThl)

. CaMocTOSTeNbHO ITaHUPOBATh u
OCYIIECTBIISATH CBOIO MO3HABaTENIbHYIO
JIeSITeNIbHOCTD; IPUHUMATh aKTUBHOE y4acTHe B

|}

- TpynnoBoi yueGHO! AesTeTbHOCTH

B IPYIIIOBON y4eOHOM AEATEIIEHOCTH

Pa3gen S. BoicokoMoieKyJIsipHbIe cOeANHEHHs 64

5.1

BricokoMoneKysipHbIe 6 OCHOBHBIE TIOHSTHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEANHEHUI: MOHOMED,
COCANHEHUS MOJMMEp, CTPYKTYPHOE 3BEHO, CTENECHb IOJMMEpPHU3alNH, CPEIHSI
MoJekyysipHast Macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJEKYIISIPHBIX
COEIMHEHHH — MTOJIMMEpHU3aIns 1
NOJMKOHACHCAuus.  [Ipedcmaenenue 0  cmepeopecyispHOCMU U
HAOMONEKYIAPHOU — CMPYKMype — NONUMEPOS,  3a6UCUMOCMb  CE0UCME
NOIUMEPOE OM  UX MONEKYIAPHO20 U HAOMOJEKYJIAPHO20 CMPOCHUS.
HOHI/IMepHLIe Matepualbl. IInactmaccer (HOJ’II/K)TI/IHQH, MOJIMIIPOIUJIICH,
MOJIMBUHWJIXJIOPUJ, TOJIUCTUPOJI, ITOJIUMECTUIIMETAKpHIIAT, HOJ'II/IKap6OHaTbI,
nonmdTUIIeHTepedTaNaT). Y THIN3anus 1 nepepaboTka IacTrKa.
OmacToMepbl: HaTypalbHBIH, CHHTETHUECKHE Kaydyku (OyTaIueHOBBIH,
XIJIOPOTIPEHOBBIH, M30TPEHOBEIH) 1
cHIMKOHBI. Pe3nHa. BonokHa: HaTypanbHbIe (IIEPCTh, IIEJK), HCKYCCTBCHHBIE
(BHCKO3a, anleTaTHOE BOJIOKHO), CHHTETHYECKHE BOJIOKHA (KallpOH M JIABCaH).
Tonumeput CneyuanbHo20 Ha3HaueHus (meghaon, Keenap,
INEKMPONPoBOOsyUe NOTUMEPDL, buopasiazaemvle NHOIUMEDDL).
JKcnepuMeHTAIbHbIE METOAbI H3y4YeHHsI BelleCTB M MX NpeBpallleHuii:

e JleMOHCTpauuu:

— O3HAKOMJIEHHE ¢ 00pa3iaMy MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH,
mIacTMace, Kayaykos.

e [IpakTHueckue pabOTHI:
Ne 8. Pemienue sxcnepuMeHTanbHbIX3a1a4 1o TeMe «Pacrno3naBanue
IUIACTMACC M BOJIOKOH)

Bragets m3ydaeMbIME XMMUYECKAMU HOHATHAMU:
pPacKpbIBaTh CMBICT HU3y4aeMbIX MOHATHHA U
MIPUMEHSATH 3TH HNOHATHA NIPH OMUCAHUU COCTABA U
CTPOEHUS BBICOKOMOJEKYISIPHBIX OPraHMYECKHX
BEILECTB, ISl 00BSICHEHNUS OTIEIBHBIX (haKTOB

U SBJICHUM.

= Mlcnonp30BaTh XMMHUYECKYIO CHMBOJHKY IUIS
COCTaBJICHUsSI CTPYKTYPHBIX (OPMYJ BEILECTB
(MOHOMEPOB M TONMMEPOB) U YPaBHEHHH peakunit
MOJMMEPHU3ALNNH TTOJIMKOH/ICHCALIUH.

= OnucelBaTb ~ COCTaB,  CTPOEHHUE,  OCHOBHBIE
CBOHMCTBAa M TPUMEHEHHE KaydyKoB, HamOolee
pacnpoCcTpaHEHHBIX BUAOB IUNIACTMACCH BOJIOKOH.

= Vcrionb30BaTh OOIIEHAYYHBIE METO/ABI TTO3HAHHSA
pH CaMOCTOSITEILHOM IUITAHUPOBAHHH,
MIPOBEACHUN U ONHCAaHUU XMUMHYECKOTO
SKCIepUMeHTa  (J1abopaTOpHbIE  ONBITHI U
MpaKTHIeCKre paboThl)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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11 KJIACC (3 4 B Heneunro, Bcero 1024)

Komn-Bo
4acoB

Ne HaumeHoBaHue
/i pa3aenoB U TeM
y4eOHOTO IpeaMeTa

IIporpammuoe conepxanue

OCHOBHBIE BUJBI ACSITEIHHOCTH 00YIarOIIUXCS

Pa3gen 1. Teoperuueckune ocHOBBI XuMuu 394

1.1 Crpoenue aToma. 9
Ilepuoauueckuii 3ak0HA
ITepuonuueckas cucrema
XUMHUYECKHUX DJIEMEHTOB
JI.1. MenpneneeBa

Atom. CocrtaB aTOMHBIX sifep. XHUMHYECKHH OdieMeHT. M30Tomsl
Kopnyckynspno-eonnosot oyanusm, 0801iCMBeHHAs. npupooa
anexmpona. CTpoeHHE DIEKTPOHHBIX 000JIOYEK aTOMOB, KE8AHMOGbIE
yucaa.

DHepreTnyecknue YpOBHH W TIOXypOBHH. ATOMHBEIE OpOWTAIH.
Knaccnpukanust XMMAYECKHX JIIEMEHTOB (s-, p-, d-, f- DIEMEHTHI).
Pacnipenenenne 3MEKTPOHOB IO  aTOMHBIM  OpOWTANAM;  HpUHyun
MuHumyma suepauy, npunyun Iaynu, npasuno Xynoa. INeKTPOHHbBIE
KOH(UTypalu aToMoB 3imeMeHToB | — IV mepnomoB B OCHOBHOM H
BO30YK/IEHHOM COCTOSIHUH, 3JIEKTPOHHBIE KOH(HUTYPALUHHOHOB.
Housmue 06 snepeuu uoHU3AYUU, SHEPSUU CPOOCNBA K IAEKMPOHY.
DNEeKTPOOTPUIIATENIHHOCTD.

Ilepuoguueckuii 3akoH u Ilepuonuyeckas cucremMa XUMHUYECKUX
anementoB/l.1. MenneneeBa. Csa3p Ilepuoguueckoro 3akoHa u
[Teprogndeckoil CHCTEMBl XHMHWYECKHX 3JIEMEHTOB C COBPEMEHHOMN
TEOpHEeH CTPOCHUs aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB
XMUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX HMH HPOCTBIX M CIOKHBIX
BEIECTB II0 TPYNINaM M MEpHOAaM. 3HAUEHHE MEPHOANYECKOr0 3aKOHA
J.N. Menneneena.

IKcnepuMeHTAJIbHbIE METOAbI M3yUeHHsI BelleCTB H MX NMpeBPaIIeHnii:

® JlemoHcTpamuu: BuAs! Ta0muIl «Ileproamdaeckas
crucreMa xumuieckux snemenToB/[. .M. Menneneera»

PackppiBaTh CMBICI H3y4YaeMbIX TOHSITHI (BBIACTAT
UX XapaKTepHBIC MPU3HAKK) U MPUMEHSATh 3TH
TIOHATHSIPH ONHCAHUHM COCTABA M CTPOCHUS
BEIICCTB, ISl OOBSICHEHHSI OTIENbHBIX (DaKTOB
SIBIICHUH.

PackpbiBaTh cMbICT Iepuognueckoro 3akoxa Jl. M.
MemnneneeBa u JeMOHCTPHPOBATH €TO
CHUCTEMAaTH3HUPYIOUIYI0, OOBICHUTEIHHYIO 1
MIPOTHOCTUYECKYIO (PYHKITUH.

XapaKTepHu30BaTh HIEKTPOHHOE CTPOSHUE aTOMOB (B
OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUHM) M HOHOB
XUMHUYECKHX 3JIEMEHTOB 1 — 4 MeproIoB 1 UX
BAJICHTHBIC BO3MO>KHOCTH, I/ICHOJ'II)SyH IIOHATHAS-, p-,
d-31eKTPOHHBIC OPOUTATH, YHEPTETUUCCKUE YPOBHH.
OOBACHATH 3aKOHOMEPHOCTH U3MEHECHHUS CBOHCTB
XAMHYECKUXIJIEMEHTOB ¥ HX COEIMHEHUH 10
reproiaM u rpymmam [leproandeckoit cHCTEMBI

. N. Menneneesa

1.2 CrpoeHue BelecTBa. 11
Mmuoroo6pasue
BEILECTB

XuMudeckasi CBSI3b. BI/IZ[H XAMUYECKON CBS3H: KOBaJICHTHasA, HOHHAaA,

MeTaluInyeckas. MexXaHn3Mbl 00pa30BaHUs KOBAJICHTHOH CBS3M:
OOMEHHBIH U TOHOPHO-aKIEITOPHBIH.
OHepruss © JgnwHA CBS3U. [lONMAPHOCTH, HANPABICHHOCTh W

HACBHIIaeMOCTh KOBaJICHTHOH CBsI3U. KpaTHBIE CBSI3M.

BonoponHas cBsa3b. MexMonekynsipHble B3auMoieicTBUs. BaneHTHOCTS U
BaJICHTHBIE BO3MOYKHOCTH aTOMOB. [ ubpuouzayus amomuuvlx opoumarneil.
CBsI3b  DJICKTPOHHON CTPYKTYphI MOJIEKYJI C HX TIE€OMETPUYCCKAM
CTpOEHHEM

(Ha mpuMepe CoeIMHEH Ui 3JIEMEHTOBBTOPOI'O MIEPUO/IA).

IIpencraBnenue o KOMIUIEKCHBIX COEIMHEHUX. Cocras
KOMILIEKCHOT O HOHA! KOMIUTIEKCO00pa3oBarelb, JIUTaH/BL.
Koopaunauuonsoe 4HCIIO. Howmenknartypa KOMILIEKCHBIX

PackppiBaTh ~ CMBICK ~ W3y4YaeMbIX  HOHATHH
(BBLOETAT, WX  XapaKTepHble IPHU3HAKU) |
NPUMEHSATH 3TH MOHATHUSL NIPU ONHMCAHUK COCTaBa U
CTPOCHHSI BEIIECTB, JJIsI OOBSICHEHHS OTACIBHBIX
(haKTOB U SIBIICHUI.

OnpenensaTs BUJIbI XUMHUYECKOU CBSI3U
(KOBaJIGHTHOM, HOHHOM, METaJUTMYE€CKOMH,
BOJIOPOTHOM) B COETMHEHUSX, THI
KPUCTAJUIMYECKON pemeETKN KOHKPETHOTO
BELIECTBA.

OOBACHATD MexaHU3M 00pa30BaHUS KOBAJICHTHOMN
cBs131 (OOMEHHBIH ¥ JOHOPHO-aKIENTOPHBIH).
OmnpenensiTe BUICHTHOCTh W CTEIEHb OKHCIICHHS
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COeNUHEHNN. 3HaueHWe KOMIUIEKCHBIX coennHeHuil. Ilomarme o
KOOPJIUHAIIMOHHON XUMHUH.

BemectBa MOJEKYISIpHOTO W HEMOJEKYJISPHOIO CTpOoeHUs. THuIibl
KPUCTAITMYECKHUX PEUIeTOK (CTPYKTYp) U cBoiicTBa BemiecTB. [loHsATHE O
JIUCTIEPCHBIX CUCTEMAaX.

Uctunnsie pactBophl. [lpeacraBieHue o KOJUIOMAHBIX PacTBOpax.
CnocoObl  BBIpa)KEHHUSI KOHLEHTPAllMU pPacTBOPOB: MaccoBas OIS
BEIIECTBA B pAacTBOpPE, MOJSIpPHAs KOHIGHTpalus. HaceimenHsle wu
HEHACHIIICHHBIE ~ PacTBOPHI,  pPacTBOPUMOCTh.  KpucTamrormaparsl.
Knaccugukarms 1 HOMECHKIIATypa HEOPTaHUIECKUX BEIIECTB.
JKcnepuMeHTAIbHbIE METOAbI H3y4YeHHUs BeleCTB M UX NMpeBPalleH ii:

® ﬂeMOHCTpaHI/II/II MOJECJIN KPUCTAJUNIMYCCKUX PEIICTOK.

¢ PacuérHbIic 3aJa4u: C UCIIOJIb30BAaHUECM MIOHATHH
«MAacCCoBaAs J0JId PACTBOPCHHOT'O BCIICCTBAY, «MOJISIPHAS KOHIICHTAIUS

XMMHYECKHX  DJJIEMEHTOB B
Pa3IMYHOIO COCTaBa.

OOBSICHATD 3aBUCHMOCTH CBOWCTB BEIIECTB OT
BHJIa XUMUYECKOU CBSA3UHM THUIIA KPUCTAIMYECKON
pelmeTKy.

IIpoBOoauTh BBIYMCIEHUS C  HCIOJb30BAHUEM
MOHATHS «MacCOBas J0JIs1 BELIECTBAB PACTBOPE»

COCONHCHUAX

1.3

XuMudeckne pcaknun

19

Knaccupumkanmst  XUMHYECKMX peakIWii B  HEOPTaHMYECKOW U
OpPraHMYecKod XHMMHUHM. 3aKOH COXpPaHEHHs MacChl BEIIECTB; 3aKOH
COXpaHCHHUA W TPEBpaAllCHUA OHEPrunM MNpu XUMHUYCCKUX PCaKIUIX.
TemnoBble 3¢h¢exTsl  Xxumudeckux peakuuid. TepmoxuMuueckue
YpaBHEHUSL.

CKOpOCTh XUMHUYECKOW pEaKkiuu, €€ 3aBUCUMOCTb OT Pa3INnYHBIX
(akTopoB. ['oMoreHHble W TreTeporeHHble peakiuu. Karamuz u
KaTaJn3aTOPHL.

OOpatuMble W HEOOpaTHMBIC pEaKIHA. XWUMHUYECKOE pPaBHOBECHE.
Koncranta xmmudueckoro paBHoBecus. DakTOpbl, BIHAONINEC Ha
MOJIOXKCHAE XUMHYECKOTO pPAaBHOBECHS: TEMIIepaTypa, NaBICHHE W
KOHIICHTPAI[MM BEIIECTB, Yy4YacTBYIOIIWX B peakuuu. [lpuamum Jle
[Tarenbe.

OnexTponuTndeckas auccouuanyd. CuiabHbIE M Cla0ble 3JIEKTPOJIHTEHI.
Crenenp aucconmanuu. Hownnoe npoussedenue 600vi. Cpela BOIAHBIX
pacTBOpPOB:  KHUCIIOTHasA, HEWTpaibHasi, menovHad.  BoaopoaHslii
nokasarens(pH) pactBopa. ['unponus coneit. Peaknun noHHOTO 0OMEHa.
OKI/ICHHTGHLHO—BOCCTaHOBI/ITeHLHLIe peaKkuuu. CTeHeHb OKUCJICHUS.
OkuciuTeNns W BOCCTaHOBUTENb.  [Ipomecchl  OKHCICHHA |
BOCCTAaHOBJICHHS. Ba)kHEHIIMe OKHCIHTENH M BOCCTAHOBHUTENH. MeTox
3JIEKTPOHHOTO OayaHca. DIEKTPOIU3 PACTBOPOB U PACIIABOB BEIIIECTB.
JKCHepuMeHTATbHbIE METOIbIN3YYE€HHS BEIIEeCTB 1 UX MpeBPalIeHuii:

® JleMOHCTpalMH: pAa3IOKEHHE MEePOKCHJAa BOJOPOAAa B TPHCYTCTBUH
KaTaJn3aTopa.

¢ JlabopaTopHbIe OIBITHI: ITPOBEJICHNE PEaKIINi HOHHOTOOOMEHa;
OIIpeJIeTICHUE CPE/Ibl PACTBOPOB BEIIECTB C IOMOIIBIO

PackpeiBaTh ~ CMBICT ~ HM3YyYaeMbIX  IOHATHH
(BBLOENATH HMX  XapakTepHbIE IPU3HAKH) U
NPUMEHSTH 3TH HOHATHUSIPH ONMUCAHUH COCTaBa U
CTPOEHHMSI BEIECTB, Ui OOBSICHEHUS OT/AEIBHBIX
(axToB U SBJICHUH.

KnaccuduiupoBath XUMHUYCCKHE pPEAKIUU IO
pa3NMYHbIM ~ IpU3HaKaM (YUCIy M COCTaBy
pearupymiommx BEIIECTB, TEIIIOBOMY 3ddekTy
peaKnuy, W3MCHCHHIO CTENECHEH OKHCICHUS
3JIEMEHTOB, OOPaTHMOCTH, Y4aCTHIO KaTaau3aTopa
1 T.IL.); CAMOCTOSITENBHO BBIOMpAaTh OCHOBAaHHS H
KPUTEpUH JUI1  KIACCHU(UKAIMKU  XUMHYECKUX

peakuui.

OOBACHATD 3aKOHOMEPHOCTH IIPOTEKAHUS
XUMHAYECKUX peakuui c y4€TOM )50,
SHEPreTHYECKUX XapaKTepUCTHK, XapakTep

W3MEHEHHUSI CKOPOCTH XHMHMYECKOW DPEakiuu B
3aBHCHMOCTH OT Pa3InYHbIX (PAKTOPOB, a TaKKe
XapakTep CMEUICHHUS XUMHYECKOTO PABHOBECHSATION
BIUSHHEM BHEINHUX Bo3aehcTBuid (mpuHImm Jle
[Tatense).

PaCKpLIBaTI) CYIIHOCTb: OKHUCJINTCIIBHO-
BOCCTaHOBHUTCIIBHBIX peaKuHﬁ MoCpeACTBOM
COCTaBJICHHUA SJICKTPOHHOT'O OajaHca 9THX

peakiui; peakuuii HOHHOTO OOMEHa myTeM
COCTaBJIEHUS UX IOJHBIX U COKPAIIEHHBIX MOHHBIX
YpaBHEHUM; peakuuid  TUAPONM3a,  peakuuu
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YHHBEPCAIHFHOTOMHIANKATOPA.

® IIpaktudeckne pabOTHL:

Ne 1. Baussaue pa3nudHbIX (haKTOPOB HA CKOPOCTH XUMHUYECKOH PeaKInu;
Ne 2. BimstHUE paznudHbIX (JaKTOPOB Ha MOJIOXKEHUE XHMHIECKOTO
paBHOBECHS;

Ne 3. Xummdaeckue peakiui B PaCTBOPAXAIICKTPOIUTOB.

® PacuéTHble 3a7a4n:

— pacu€Thl Macchl BellecTBa WM oObeMa Ta30B IO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE MM 00BEMY OJJHOTO U3 yJaCTBYIOIINXB
pEaKIuy BEIIECTB;

— BBIYHCIICHHE MACCOBOM JIONM U MOJIIPHOM KOHIIGHTPAIIMHU BEleCcTBa B
pacTBope;

— BBIUHCICHHE Macchl (00beMa, KOJMYECTBAa BEIIECTBA) IIPOIYKTa
peaKIuu, eCIi OJHO M3 BEIIECTB JIaHO B BHJIE PACTBOPA C ONPEACICHHON
MacCOBO# J0Jiei paCTBOPEHHOTO BEIECTBA

KOMITJIEKCOOOpa30BaHHUs (Ha puMepe
THIPOKCOKOMIUICKCOBIIMHKA U aJTFOMUHUSA).

[IpoBoauThH 1% OITICBIBATh XUMHYCCKHN
9KCIIEPUMEHT:  OMpPEACIICHHE  CPeAbl  BOAHBIX
pacTBOpOB  BELICCTB;  MPOBEACHHE  pPeaKLHi

MOHHOTO OOMEHA; M3Y4YeHHE BIIMSHHS Pa3IUuHBIX
(aKTOpOB Ha CKOPOCTh peakuuii W IOJIOKEHHE
XHMHYECKOTO PAaBHOBECHSI.

CrietoBaTh MpaBUJIaM IOJIB30BAaHHSA XHMHYECKOMH
OCy10i1 1 TabopaTOpHBIM 000PYAOBaHHIEM.
[NpencraBnsats pe3yJIbTaThl XHMHYECKOTO
9KCIIepUMEHTa B (GOpMe 3allich  ypaBHEHHI
COOTBETCTBYIOIMX PEaKUWil U enaTh BBIBOIbI Ha
UX OCHOBE.

HpOBOZ{I/ITL BBIYUCJICHUS C HCHOJb30BAHHUCM
IMOHATHUA «MacCCOBasA N0Jid BEHICCTBA B paCTBOPEC»,
a TaK)Xe 10 ypPaBHEHUSAM XHMHYECKUX PEaKLuUi, B
TOM YUCJIC TCPMOXUMUYCCKUEC paC‘léTbI

Pa3nen 2. Heoprannyeckasi xumus 544
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[Tonoxenne nemeramwoB B Ilepuoanueckoil cucteMe XUMHYECKUX
anemeHnToB J[.J1. MeHneneeBa 1 0cOOEHHOCTH CTPOCHHUS X aTOMOB.
DusnuecKue CBOMcTBa HEMETAJUIOB. AJIOTPONHS HEMETAIJIOB (Ha pUMepe
KHCJIOpOo/a, cepkbl, pocopa u yrirepoma).

Bonopon. [Tomydyenne, pusmueckie 1 XUMHUYECKUE CBOMCTBA (peaKIuu

C MeTaJlIJaMH U HEMETaITaMH, BOCCTAHOBJIICHHUE OKCHIOB M COJICH).
I'unpunel. TOIIMBHBIE 3JIEMEHTBI.

lanorensl. HaxoxaeHne B MpHUPOJIE, CIOCOOBI MONyYCHUS (PH3HUCCKIE H

XUMUYECKUE CBONCTBA. l"anoreHoBo10pO/IbI. Baxwueiinme
KHCJIOPOJICO/IEpIKAIlie  COeAMHEHHsT TanoreHoB. JlabopaTopHble W
MPOMBIIIJIEHHBIE ~ CIIOCOOBI  TIONMyYeHUs  rajoreHoB. I[IpuMeHeHue

TaJIOTEHOB U UXCOEIMHEHU.

Kucnopona, o30H. JIabopaTopHbie ¥ MIPOMBIIIIIEHHBIE CTIOCOOBI TTOTYYESHHS
kucioposaa. Ou3nyeckre U XMMUIECKHECBONCTBA KUCIOPOa M 030HA; UX
npuMeHeHne. OKCHIBI U HEPOKCHUIBI.

Cepa. HaxoxxpeHue B mpupoze, CrocoObl MOMydeHus, (Qu3ndeckue u
XUMHUUYECKHe cBoiicTBa. CepoBOIOPO, CYIBQHIBI.

Oxcuppl cepri(IV) u (VI). CepaucTas ucepHast KUCJIOTHI M UX COJIH.
OcobOeHHOCTH CBOWCTB cepHOi kuciiothl. Ilpumenenune cepsl u e€
COEUHEHUIL.

Azor. Haxoxnerne B mpupoze, crnocoObl MOIydeHus, (U3NIecKue H

PackpriBaTh CMBICH U3y4aeMbIX MMOHSATHI
(BBLAETATH MX  XapakTepHble MpPU3HAKH) U
MIPUMEHSITh 3TH MOHATHUS MPHU OMHCAHUU COCTaBa U
CTPOCHHUS BEIIECTB, U1 OOBSICHEHUS OTIEIBHBIX
(haKTOB ¥ SIBICHH.

OOBsCHATh 00MIHEe 3aKOHOMEPHOCTH B U3MCHEHUHU
CBOMCTB HEMETAJUIOB M UX COEAUHEHUH C y4ETOM
CTPOEHUSI UX AaTOMOB M  MOJOXEHUS B
[lepuoanueckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. N. Menpeneena.

XapakTepu3oBaTh (omuCHIBATH) oOmme
XMMHUYECKHe CBONCTBa HEMETAJUIOB, ux
BOXHEMIIMX COENMHEHWH, TMOATBEpXkAas 3TO
OIIMCAaHUE IIpUMepaMu ypaBHEHHH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUH.

CocTaBisaTh YpaBHEHHUSI OKHUCJIUTENbHO-

BOCCTAaHOBHUTCIIbHBIX peaKunﬁ n peaKunﬁ HOHHOTO
oOmeHa PpacKkpbiBaThb UX CYHIHOCTH C IMOMOLIbBIO
SJICKTPOHHOT'O OalaHca ¥ HOHHBIX ypaBHCHHﬁ.

XapaKTCpI/BOBaTB BJIMAHHUEC HCEMCTALJIOB W HX
COCOUHECHWIN Ha >KUBBIC OpPraHnu3Mbl; OITMCHIBATH
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XUMHYECKHe cBoiicTBa. AMMMaK, HUTPUABL. OKCHIBI a30Ta. A30THCTas 1
a30THasl KUCJIOTHI M MX coiii. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI.
[TpumeneHnune a3oTa v €ro COeANHEHN. A30THbIE y100pEeHNsI.

®docdop. Haxoxnenue B npupojie, crocoObl NOMydeHHs, GU3HIECKue U
xuMudeckue cBoiictBa. @Dochumpt u  dochun. Oxcumel docdopa,
oprodochopHast kucimora U ee comd. Memaghocpopnas  u
nupogocgopuas kuciomel, gocgopucmas u  gocoprosamucmas
KUCIOMBbL.

[Mpumenenne docdopa m ero coemmHeHmin. DocdopHbIe ymoOpeHUS.
VYraepoa. HaxoxaeHue B mpupoje, crnocoObl MonydeHus:, Gpusnueckue u
xumudeckue cBoiictBa. Okcnsl yriepona(ll) u (IV), yronpHas Kuciora u
ee conu. [IpumeHenue yriaepoaa v ero COeIMHEHUH.

Kpemuuii. HaxosxaeHue B npupo/e, cioco0bl monydeHusi, Guanueckue u
xumuueckue cBoiictBa. Oxcua kpemHusa(IV), kpemMHHeBas KHUCIOTa,
cuinkatel. [IpuMeHeHMe KpemMHHss M ero coenuHeHui. CTekio, ero
TMOJYYC€HUEC, BUJbBI CTCKOJI.

JKcnepuMeHTAIbHbIE METOIbI M3y4eHHsI BellleCTB H MX NpeBpalleHuii:

® JlemoHcTpammu: 00pas3lbl HEMETauloB; TopeHue cepsl, (ocdopa,
JKeJIe3a,MarHus B KHCIOPOJE.

b J'Ia60paT0prle OIIBITBI: KAaYCCTBCHHBIC PCAKIMU Ha HCOPraHUYCCKHUC
HOHBI U KATUOH BOAOPOAA; NOJIYUCHUC N CO6I/IpaHI/Ie ra3oB.

® IIpaktudeckue paboTHI:

Ne 4. Penienue sKcriepUMeHTaIbHBIX 33/1a4 10 TeMe «[ amoreHbi»;

Ne 5. Pemenme »sKkcmepuMeHTalbHBIX 3agad 1mo Teme «Cepa u ee
COETMHEHUS.

Ne 6. Perienne skcriepuMeHTaIbHBIX33/1a4 110 TeMe «A30T u hochop u ux
COCIMHEHUSY.

® PacuéTHble 3a7a4u:

— BBIYHCJICHHC MAaCChl BCIICCTBA HUIIN o0beMa ra3oB 10 N3BCCTHOMY
KOJIMYECTBY BCIICCTBA, MacCce€ WIN 06’I:CMy OJHOTO HU3
YYacCTBYIOINXB PCAKIIUN BCIICCTB,

— BBIYHCJIICHHUC MAaAcCChI (O6L€Ma, KOJIMYECTBA BGH.[CCTBa) OPOAYKTOB
peaknuu, €CJin OAHO U3 BEHICCTB UMECT IPHUMECCH;

— BBIYUCIICHHE Macchl (00beMa, KOJMYeCTBa BEIIECTBA) MPOIYKTA
peaxIyy, eciii OHO U3 BEUIECTB JAHOB BUIE PAaCTBOPA C ONpeIeNeHHON
MacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA;

— BBIYHMCJICHHEC BbIX0J1d MPOAYKTA PEAKIUU OT TCOPETUICCKHU BO3ZMOKHOT'O

MIPUMEHEHNE B Ppa3IHYHBIX o0acTsIx
MIPaKTUYECKON AESITETbHOCTH YelIOBEKa.
[ToaTBepkAaTh  CYHIECTBOBAHME T'€HETHUYECKOM

CBA3U MCXKAY HCOPraHMYCCKUMHU BCUIECTBAMU C

MIOMOUIBIO ypaBHEHUI COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIIHil.
[IpoBoauTh peakuuu, MOITBEP K TAIOLITHE

KAueCTBEHHBI COCTaB BELIECTB; pPaclO3HABATH
ONBITHBIM INYTEM aHUOHBI, NPUCYTCTBYIOLINE B
BOJHBIX pacTBOpax.

Habnromate W oONHCHIBATE JIEMOHCTPAIIIOHHBIH
9KCIIEPUMEHT;  CAMOCTOSITENIbHO  IJIAHUPOBATh,
MIPOBOJUTH u ONHCHIBATH XUMHUYECKUH
JKCIIEPUMEHT (;maboparopHbie OTIBITHI u
MPAaKTUYECCKUE PAOOTHI); MPEICTABIATH PE3YJILTATHI
XMUMHUYECKOTO JKCICPUMEHTa B (opMe 3armcu
YPaBHEHUI COOTBETCTBYIOIIMX PEaKLMi U JelaTh
BBIBO/IbI HA UX OCHOBE.

CrnenoBath mpaBWiaM TOJb30BaHUS XUMHUYECKON
MOCYIOH U JTAOOPAaTOPHBIM 000PYIOBAHHUEM.
[IpoBoauTh  BBIYMCIEHUS O  YpPaBHEHHUIM
XUMHUUYECKUX PEaKIH.

CaMOCTOSITENTPHO IJIAHUPOBAaTh U OCYILECTBIATH
CBOIO TO3HABATENBHYIO AESTENbHOCTD; IPUHUMATh
aKTHMBHOE Yy4yacTHe B TPYIIOBOM  y4eOHOI
JIeSITeNIbBHOCTU

22

Merannsr
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IlomoxxeHre MeTaIoOB B HCpHOI{H‘IGCKOﬁ CHUCTEMEC XHMHYCCKUX

PaCKpBIBaTB CMBICJI H3y4YaceMbIX IIOHSITUI
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aneMeHTOB. OCOOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX O0OJOYEK aTOMOB
METaoB. Pacnpocmpanenue Xumu4eckux 1eMeHmMOo6-Memaiios 6
semHoul kope. OOmmMe (uU3MUYECKUE CBOWCTBA METAUIOB. [IpuMeHeHUe
METaJUIOB B OBITY, IpUpoJie U TeXxHUKe. CIiaBbl METAILIOB.
DJIEKTPOXUMHUYECKUH psl HampspkeHHH MertamioB. OOmue crocoObl
MOJy4YEeHUS METaJUIOB: TUIPOMETaITyprus, MUPOMETAJLTypIHs,
anekTpometantyprus. [lonstue o koppo3un MetamioB. CriocoObl 3aIHUTHI
OT KOPpPO3HH.

O6mas xapakTepucTuka MeTainioB IA-rpymmsr [leproandeckoit cHCTEMBI
XUMHYECKUX AJIEMEHTOB. HaTpuii u kanmii: monydeHue, (usmdeckue u
XMMHUYECKHE CBOICTBA, IPIMEHEHUETIPOCTHIX BEIIECTB M X COCANHEHUH.
O6mas xapakrepuctrka MetainioB IIA-rpymms [leproandeckoit cucTeMsl
XMMHYECKHX 3JIEMEHTOB. MarHuii ¥ Kaablui: NOoTydeHne, GU3nIecKue u
XMMHYeCKHe CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COCIUHECHUH.
JKecTkocTh BOJBI M COCOOBI €€ YyCTpaHEeHUsI.

ANIOMUHMI: TONy4YeHHe, (HU3MYECKMEe M XHMHUYECKHE CBOWCTBA,
NPUMEHEHHE MPOCTOr0 BELIECTBA M €ro COoeAWHEeHW. AM(oTrepHble
CBOMCTBAa OKCHAA U THUIPOKCHIA AaIOMHUHMS, T'HMIPOKCOKOMIUICKCHI
AIIOMUHUSL.

OOmas xapakTepUCTHKa METAUIOB NO00YHBIX moarpymn (B-rpyrmm)
[Teproandeckoii CHCTEMbI XUMHIECKUX 3JIEMEHTOB.

duznveckre U XMMUYECKHE CBOHCTBA XpoMa M €ro coequHeHnH. OKCHabI
n rugpokcunsl xpoma(ll), (III) m (VI). XpoMaTel m AMXpOMATHL, WX
OKHCIINTENbHBIE cBoHCTBA. [loyueHne n mpuMeHeHne Xpoma.
du3nueckue M XMMHUYECKHE CBOICTBA MapraHiia M €ro COEJIMHEHHIl.
OcnoBuble coequaenus Mapranna (II), (IV), (VI) u (VII). Ilepmanranar
KaJHs, €ro OKUCINTEIIbHBIE CBOMCTRA.

dusnyeckue M XMMHMYECKHE CBOMCTBA JKele3a M €ro COCHUHEHMM.
Oxcunpl, tugpokcuasl u comu cxkene3a(ll) u (III). Ilomydenune u
MIPUMEHEHHE JKelle3a U €T0 CIITIaBOB.

Menp: monmydeHue, GU3HMUECKHE M XUMHYECKHE CBOWCTBA, NPUMEHEHHE
MPOCTOTO BEIIECTBA U €TI0 COSANHEHNUH.

Iluek: momydeHue, (QU3MUECKHE M XUMHYECKHE CBOWCTBA, NPUMEHEHHE
MPOCTOTO BEIIECTBA U €r0 coeMHeHNH. AM(OTEpHBIE CBOWCTBA OKCHIA
THIPOKCHA IUHKA, THAPOKCOKOMITIEKCHI IIMHKA.

IKcIepUMeHTAIbHBIC METO/IbI H3Y4YEeHHUSl BeIeCTB M HX NPeBPAIIeHHIl:

b I[eMOHCTpaIII/II/IZ KOJUIeKIHs «MeTalibl U CILJIaBbI», BSaHMOHCﬁCTBHC
mICJIOYHBIX MW MICJIOYHO3EMCEIBbHBIX METAIJIOB C BO,HOI71 (BOBMO)KHO
HCIIOJIB30BAHUEC BI/II[COMaTepI/IaIIOB).

® JlabGopaTopHbIE OTIBITHI:

(BBIIENATh WX  XapaKTepHble TMPHU3HAKHA) H
MPUMEHSTH 3TH MOHATHS TIPU ONMCAHUU COCTaBa U
CTPOEHHUS  HEOpPraHMYECKUX  BeUIeCTB,  JJIS
O0OBSICHEHUS OTNCIBHBIX (JAKTOB U SIBICHHH.
OOBSACHATH O0IIKE 3aKOHOMEPHOCTH B U3MCHCHUU
CBOMCTB 3JIEMEHTOB — METAJIJIOB U MX COCAUHCHUI
Cc yuéTOM  CTPOEHHUSI UX aTOMOB U MOJIOXKEHUS B
[lepnoguueckoil cucteMe XMMUUYECKUX 3JIEMEHTOB
JI. . Menneneena.

XapakTepu30BaTh (omrICHIBATB) oOmme
XHMHWYECKHE CBOMCTBA METAJUIOB, MX BaKHECHIIINX

COCAMHEHUH, TOATBEpPXKIAas 3TO  OIHCAaHHE
pUMepaMu YPaBHEHHH  COOTBETCTBYIOLIMX
XMMHUYECKHX peaKIui; IMpUMEHEHHE METaIOB B
Pa3IUYIHBIX obnacTax MPaKTU4eCKOit

JNCATEILHOCTH YEeJIOBEKa, a TaKKe MCIIOJIb30BAaHHUE
WX JUIS CO3JIaHUS COBPEMEHHBIX MaTepuajoB W
TEXHOJIOTHH.

OnuceiBaTh CHOOCOOBI  3aIMTBl  METAIOB  OT
KOppo3uu. PackpblBaTh CYIIHOCTh OKUCIUTENBHO-
BOCCTAaHOBHUTEJBbHBIX  PEAKIUA MOCPEACTBOM
COCTaBJICHHS ANEKTPOHHOTO  OalaHca dATHX
peakuui.

[IpoBoguts peakuuu, MOATBEPKAAIOLINE
XapaKTepHble CBOWCTBA HW3YYaeMbIX BEIECTB,
pacno3HaBaTh OINBITHBIM MYTEM HOHBI METAIIOB,
MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX

IIpoBoguts u OIMCBLIBATD XUMUYECKUI
3KCIIEPUMEHT (;mabopaTopHble OIIBITHI u
IIPaKTUYECKUE paboTsr); IIPEJICTaBIIATh

pe3yIBTATEI XUMHYECKOTO IKCIIEPHIMEHTa B (hopMe
3alMCH YpaBHEHU COOTBETCTBYIOLIMX pEakUui U
JIeNaThBBIBO/BI HA UX OCHOBE.

CrnenoBarh mHpaBujiaM IOJb30BAaHHUS XUMHUYECKOH
MOCYIOH U JTAOOPAaTOPHBIM 000PYIOBAHHEM.
[IpoBoauTh  BBIYMCIEHHS 1O  YpaBHEHUSIM
XUMHUYECKUX PEaKIHil.

CaMOCTOSITeNTbHO TUIAHUPOBAaTh M OCYIIECTBISATH
CBOIO TO3HABATEJIbHYIO JIEATENbHOCTh; IPUHUMATh
aKTHBHOE ydYacTHe€ B TPYNIOBOH  y4eOHOH
JIeSITEJIBHOCTU

33




- B3aPIMO,ZIeI>iCTBPIe IICJIOYHBIX W IICIOYHO3CMCEIIBHBIX MCTAJIIOB C
BOJIOU (BO3MO)KHO HCIIOJIb30BAaHUC BI/IZ[COMaTepI/IaJ'IOB);

— B3aUMOJICWCTBHE TUIPOKCHUIOB aIOMUHUS M IMHKA C PacTBOpamMu
KHCJIOT W IIEJIOUCH;

— Ka4Y€CTBCHHBIC PEAKIINN Ha KaTUOHBI METAJIJIOB.

® IIpaktudeckne pabOTHL:

Ne 7. Pemenne skcnepuMeEHTaIbHBIX 3a7ad 10 TeMe «MeTauibl IIaBHBIX
TOJTPYIII;

Ne 8. Pemenne sKcriepiMEHTAIBHBIX 337124 TI0 TeMe «MeTaibl ToO0YHBIX
MO PYIII.

® PacuéTHble 3a7a4u:

— BBIYHCJIICHHEC MacCChI (O6’beMa, KOJIM4YECTBa BCH.[@CTBa) IpOoAYyKTa
pcaknuum, €CjIrM OAHO M3 BCIICCTB JAHOB BUJAC pacTBOpA C onpeneneHHoﬁ
MacCOBOH HOHeﬁ PACTBOPCHHOT'O BCUICCTBA, UM UMCCT IIPHUMCCH;

— BBIUKCIICHHE Macchl (00beMa, KOIMYEeCTBAa BEIIECTBA) MPOMYKTA
peaxIuy, eciau OJHO U3 BEIECTB JAaHOB BHJE PacTBOpPA C ONpEICICHHOM
MacCOBOM J10JIe paCTBOPEHHOTO BEILIECTBA;

— BBIYHMCJICHHMC BbIX0J4d MPOAYKTA pCaKIU OT TCOPCTUICCKHU BO3MOKHOT'O

Pasznena 3. Xumus u :xKu3Hb 94

3.1

Merozasl mO3HAHUA B
XHAMUH.
XWMUS ¥ 5KA3Hb

Pomp xumMum B oOecrieueHHH YCTOP‘I‘IHBOFO pa3BUTHA HYCIIOBCUYCCTBA.
[lonstue o HAY4YHBIX MCETOAAX IIO3HAHHA W MCETOAOJIOTMU HAYYHOI'O
HUCCIICAOBAHMA. Hay‘IHBIC MPUHIHUTIIBI OpraHu3alnuu XUMHUYECKOTI'O
IMPOU3BOJICTBA.

[TpoMbilieHHbIE  CIIOCOOBI  TOJIyYEHWs] BaXKHEWIIMX BEUIECTB (Ha
mpUMepe  NPOM3BOJACTBA AaMMHAaKa, CEpHOH KHCJIOTHl, METaHOIa).
ITpomslmieHHBIE CHOCOOBI  TOJIydeHUs] METaJUIOB U CIUIAaBOB.

XUMHUECKOE 3arps3sHEHHE OKPY)KAIOIIeH Cpelbl M ero IOCIEICTBHS.
Ipobnema nepepabomru omxo008 u nobOUHLIX NPOOYKMo8. Ponb XuMun
B oOeclieueHHH JHepreThudeckoil OesomacHocTH. [Ipunyuns
«3enenouxumuuy.

Xumust U 310poBbe uenoBeka. JlekapcTBeHHble cpencTsa. [IpaBuna
UCTIONB30BaHNUs JEKapCTBEHHBIX MpenaparoB. Pomb XMMUU B pa3BUTHH
MEIUIUHBL.

Xumust nuiy. OCHOBHBIE KOMIIOHEHTHI Nuiiy. [Iumesbie nqo6aBku. Poib
XHUMHHU B 00€CIIeYeHUH MTUIIEBOI 6€30MacHOCTH.

Kocmernaeckne n mapdromepHsie cpenctBa. beiroBas xummus. IlpaBuima
0e30IaCHOTO  WCIIONB30BAHMS  NpernapaToB  OBITOBOM  XHMHH B
[IOBCEIHEBHOM JKU3HHU.

PackpeiBaTh  posib  XHMHH B PCLICHUH
SHEPreTUYECKUX, CHIPHEBBIX M IKOJOTHIECKUX
npoOJieM 4YeloBeYecTBa, ONKCHIBATH OCHOBHBIE
HANpaBJeHUsl Pa3BUTUSI XUMHYECKOW HayKH W
TEXHOJIOTHH.

ITpumensaTs npaBuiIa 6e30MacHOTO OOpaIieHust ¢
BEIIIECTBAMH, HCIIOIb3yEMbIMH B TOBCEIHEBHOU
KHU3HM; a TaKke IpaBwia  0e30MacHOro
MOBEICHUS B IEISIX COEpeXeHUs 340pOBbI H
OKpYXalolled MpPUPOIHON Cpeabl; IOHWMAaTh
OTIACHOCTh BO3JICHCTBHS Ha >KMBBIE OPTaHU3MBI
OTIpEJIeTICHHBIX BEIIECTB, CMBICI IOKa3aTels
[NAK, moscHATP Ha TpUMepax  CIIOCOOBI
YMEHBIICHUS! M TPEJOTBPAILEHHUS WX BPETHOTO
BO3JICHCTBHS.

AHanmu3upoBaTh M KPUTHYECKH  OLCHUBATH
nHPOPMALINMIO, CBA3aHHYID C  XHUMHYECKHMHU
mporieccaMd M WX BIMSHHEM Ha COCTOSHHE
OKpY>Karolie cpeibl.
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Xumusi B CTPOUTENLCTBE. BakHeWlnne CTPOUTENbHBIE MaTepHaIbl
(uiemenT, 6eToH). [IpOM3BOACTBO CTPOUTEIILHBIX MATCPHAIIOB.

XuMusg B CeNbCKOM XO03slcTBe. OpraHudyeckue H MHHEpAIbHbIE
ynoOpeHus.

Heopranmueckue wmarepuanbl (KOHCTPYKIMOHHBIC MAaTepHAaibl, KPAaCKH,
CTEKJI0, KepamuKa). Matepuaisl Ui 2JIeKTpoHUKH. HaHoTexHONMorun

Hcnonp30BaTe  MOJIyYCHHBIE 3HaHMS |
OpencTaBieHuss O  cdepax  ACSITEIBHOCTH,
CBSI3aHHBIX C HAayKOH ©  COBPEMECHHBIMH
TEXHOJOTHSIMH, KaK OCHOBY JUISl OPHCHTAIMHU B
BbIOOpe cBOell Oyaymeil mnpodeccHoHanbHON
JICATEIbHOCTH.

Hcnons30BaTh CHCTEMHBIE XHMHUYECKUC 3HAHHUS
IUsi OOBSICHEHHS M TIPOTHO3HPOBAHMS SIBJICHHIA,
UMCIOIINX  CCTECTBCHHOHAYYHYI  IPHPOLY,
[POTHO3UPOBATh, aHAIM3UPOBATh M OLCHHUBATH C

HO3UILIUHA 3KOJIOTUUECKOH 0€e30IMacHOCTH
MOCTECACTBUSL OBITOBOH W  IPOHM3BOICTBEHHOU
eI TETLHOCTH YyeJIOBEKA, CBSI3aHHOM ¢
nepepaboTKo BEIIIECTB; UCIIOJIb30BaTh

MOJyYEHHbIE 3HAHUA ISl MPUHSATHS TPaAMOTHBIX
peleHuid mpobieM B CHUTyalusiX, CBS3aHHBIX C
XHUMHUEH.

[IpuHuMaTh ydacTHE B OOCYXICHHH IpOOIEM
XUMUYECKOW M 3KOJIOTMYECKON HaIpaBJIEHHOCTH,
BBICKAa3bIBaTh ~ COOCTBEHHYIO  IO3UIMIO IO
mpobieMe W TpeasiaraTh BO3MOXKHBIC MTYyTH &
penieHus

OBLIEE KOJIMYECTBO YACOB I10 [IPOTPAMME
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INOYPOUYHOE INVTAHUPOBAHUE

10 KJIACC
Ne KosanuyecTBo 4acos
Tema ypoka
n/n Bcero | KP 1P

1 [IpeameT u 3HAUYECHHME OPTaHUIECKON XUMHUH, TIPEICTABICHIE O MHOTO00Opa3HH OPTaHHICCKUX COSTMHEHUI 1

) DNEeKTPOHHOE CTpPOEHHe aroMa yriepona (OCHOBHOE W BO30YXIEHHOE COCTOSHUS). BaleHTHBIE BO3MOXKHOCTH aTroma 1
yriepona

3 XI/IMI/IjIeCI(a}I CBSI3b B OPIaHUYECKUX COCAMHEHMAX. MexaHu3Mbl 0Opa30BaHUsl KOBAJIEHTHOM CBSI3M, CIOCOOBI pa3phiBa 1
cBsizei

4 Teopus crpoenust opranndeckux coeanaeHnii A. M. bytieposa 1

5 Bunsl n3oMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS. DJIEKTPOHHBIE 3()(EKTh B MOJIEKYJIaX OPraHMYECKUX COCTUHEHUH 1

6 [IpencraBnenne o knaccudukanmu u cucreMatrndeckas HomeHknatypa (IUPAC) opranmueckux BemecTs 1

7 Krnaccudukamnms peakiuii B opraHUUecKOi XUMHUH 1

8 CuctemaTtusauus u 0000IIEeHIE 3HAHUN TI0 TEME 1

9 AJKaHBI: TOMOJIOTHYECKHH psifl, 001as popMmylia, HOMEHKJIATypa U U30MEPHs, SIEKTPOHHOE ¥ MTPOCTPAHCTBEHHOE CTPOCHHUE 1
MOJIEKYI

10 PusnvecKre U XUMUYECKHE CBOMCTBA AJIKAHOB 1

11 Haxoxaenue ankanoB B mpupoae. CrnocoObl MOTyueHHs U MPUMEHEHNE allKaHOB 1

12 Huknoankansl: o0mas GopMyina, HOMEHKIATypa U U30MEpHs, OCOOCHHOCTH CTPOCHUS W XMMUYECKHUX CBOHCTB, CIIOCOOBI |
MOJTYYEHUS] U IPUMEHEHHE

13 Pemrenne pacy€THbIX 3a/a4 Ha ONpeE/ACICHUE MOJIEKYISIPHOW (OPMYIBI OPraHMYECKOTO BENIeCTBA 0 MAaCCOBBIM JOJISIM 1
aTOMOB 3JIEMEHTOB, BXOJSIINX B €ro coctaB. CuctemaTuzauus 1 00001IeHNe 3HaHUK TI0 TeMe

14 AJKEHBI: TOMOJIOTHYECKHUH psif, oOmas ¢opmylia, HOMEHKIIATypa, NEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI. 1
CTpyKTypHas U LHC-TPAaHC-U30MEPHS AJIKEHOB

15 duznyeckre U XUMUYECKUE CBOMCTBA alkeHoB. [IpaBumio MapkoBHUKOBa 1

16 CriocoObl OJTy4eHUs 1 IPUMEHEHHE AJIKEHOB 1

17 [Ipaktnueckas padora Ne 1 o Teme "l[loyueHue sTuIeHa M U3yUYEHHUE €TO CBOMCTB" 1 1

18 Pemenue pacu€THbBIX 3a/1a4 Ha OIPEJICIICHUE MOJICKY/ISIPHOUN (POPMYIIbl OPraHu4eCKOro BEIlecTBa 1

19 AJIKaJMeHbI: CONPSKEHHBIE, N30IMPOBAHHbIE, KyMyJIHpoBaHHbIE. OCOOEHHOCTH AIIEKTPOHHOIO CTPOCHHS 1

20 XHUMHYECKHE CBOWCTBA CONPSIKEHHBIX JUEHOB 1

21 Crioco6bI ONy4YeHHsI ¥ IPUMEHEHHNE aJIKaNeHOB 1

2 AJKUHBI: TOMOJIOTHYECKHHA P, o0mmas GpopMmyIia, HOMEHKIATypa, JIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, 1

(m3nyecKkue CBONCTBA
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23 XUMHUYECKHE CBONCTBA QJIKUHOB 1
24 KauecTBeHHbIE peakIlui Ha TPOMHYIO CBS3b 1
25 CrniocoObl oMy4eHNs 1 TPUMEHEHHE AIKHHOB 1
26 Pemenue 3aga4u: pacu€Tsl 10 YpaBHEHUIO XUMHUECKOHN peakiiuu 1
27 CuctemaTnsauus 1 0000IIeHIE 3HAHUN TI0 TeMe 1
73 ApEeHBI: TOMOJIOTHYECKUH psin, oOmas Gopmyrna, HOMEHKIATypa. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIT 1
OeH3o0J1a 1 TOIyoJa, X (GU3NUECKHE CBOWCTBA
29 XUMHUYECKHE CBOMCTBA apEHOB: PEAKLIMH 3aMEIIeHUs 1
30 XVMHUYECKUE CBOWCTBA apEHOB: PEaKLMH MPUCOCTMHEHHSI, OKHCICHHE TOMOJIOrOB OeH3071a 1
31 Oco0eHHOCTH XUMHYECKHUX CBOHCTB CTUPOJIA 1
32 Pemenne pacu€THBIX 33729 Ha OIPEIEICHNE MOJISKYIISIPHON (OPMYITBI OPraHUIeCKOTO BEIIEeCTBA 1
33 Crioco0bI oNy4YeHHsI ¥ IPUMEHEHHE apeHOB 1
34 I'eneTnueckas CBs3b MEXKIY PAa3IMUHBIMU KJIACCAMHU YTIEBOAOPOIOB 1
35 Pacu€rel mo ypaBHEHHSIM XMMHYECKUX peakiuii. CuctemMaTusanus U 0000IIeHHe 3HaHHI 110 TeMe 1
36 [pupoanslii ra3. [lonyTHele HeDTIHbBIE T'a3bl 1
37 KaMeHHBI yroib 1 IPOAYKTHI €ro nepepadoTKu 1
38 Hed b u crioco0Os! e€ nepepadboTku. [IpuMeHeHHE TPOAYKTOB MepepadOTKU HEPTH 1
39 I'eneTndeckast cBsI3b MEXKIY Pa3IMIHBIMU KJIACCaMH YTIIEBOJIOPOIOB 1
40 ["ajoreHonpon3BOIHBIE YTICBOAOPOIOB: MEKTPOHHOE CTPOCHHUE; PEAKIIMHU 3aMEIICHH rajloreHa 1
41 [elicTBue 1enouei Ha raloreHnpon3BoAHbIe. B3aumonelicTBUe TUTralOreHaJKaHoOB ¢ MarHUEM U LIMHKOM 1
42 Cucremarmszanus 1 0000IIeHE 3HAHUH 110 paszeny "YTriaeBoaopoisr" 1
43 KontponbsHas pabora o Teme "YriaeBoaoposr" 1 1
44 [IpenenvHble OAHOATOMHBIE CHHPTHI: TOMOJIOTMYECKUH psia, obmas ¢opMmyna, CTPOEHHE MOJEKYJI, HW30MEpHs, 1
HOMEHKJIATypa, Ki1accudukauus, Gusndeckue cBoiicTa

45 XUMHUECKUE CBOMCTBA NPEAEIbHBIX OJHOATOMHBIX CIIUPTOB 1
46 CriocoObl OTy4eHUsI ¥ TPUMEHEHHE 0THOATOMHBIX CIIUPTOB 1
47 [IpocTeie 3pupbl: HOMEHKIATYPA K H30MEPHS, OCOOCHHOCTH (PU3HYECKUX U XUMHUYECKHX CBOHCTB 1
48 MHOroaToMHbIE CITUPTHI: STHIICHIIIMKOIb U TIUIEPHH, HX (pU3HYecKre 1 XMMUYEeCKHE CBOICTBa 1
49 Crioco0b! moNy4YeHHs ¥ IPUMEHEHHEe MHOTOAaTOMHBIX CITUPTOB 1
50 @DeHoJ: CTpOeHHE MOJIEKYJIbI, pu3nyecKre cBOWCTBA. TOKCHYHOCTH (heHona 1
51 XuMHUecKUe CBOMCTBa (peHoma 1
52 CrniocoObl oy4eHusl U IpUMeHeHHne GeHoia 1
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53 [Ipaxtrueckas padora Ne 2. PemeHne skcriepuMeHTaIbHBIX 3a1a49 1mo Teme "CrupThl u GeHObI" 1
54 CucremaTtu3auus 1 0000IIeHIE 3HAHUN TI0 TEMe 1
55 AJbIeruapl M KETOHBI: 3JIEKTPOHHOE CTPOCHHE KapOOHWIBHOW TPYIIBI; TOMOJOTHMYECKHE psabl, olOmas Qopmyna, |
M30MEpHsI 1 HOMEHKJIaTypa
56 Anpaeruspl U KeTOHbI: (pu3ndYecKrue CBOMCTBA; PEaKLIMK IPUCOEANHEHHS 1
57 Peakiun oKHcIIeHUsI M KAYECTBEHHBIE PEaKLMH albJETHI0B H KETOHOB 1
58 CriocoObI OTYYCHHS aTbJICTHIOB M KETOHOB 1
59 OnHOOCHOBHBIE MpeiebHbIE KAPOOHOBBIE KUCIOTHI, OCOOCHHOCTH CTPOCHUS HX MOJIEKYJI 1
60 W3omeprs 1 HOMEHKIIaTypa KapOOHOBBIX KHCJIOT, UX (GU3MUECKHE CBOWCTBA 1
61 XuMHA4YeCcKHe CBOHCTBA MPeNETbHBIX 0JTHOOCHOBHBIX KAPOOHOBBIX KHCIIOT 1
62 Oco0eHHOCTH CBOHCTB MypaBbHHOM KHCIOTE. MHOT00Opa3ne KapOOHOBBIX KUCIOT 1
63 OCOoOEHHOCTH CBOMCTB: HENpENEeNbHBIX M apOMaTHYECKUX KapOOHOBBIX, TUKAapOOHOBBIX, THAPOKCHKAPOOHOBBIX KHCIIOT. 1
[IpencraBuTeny BbICHIMX KAPOOHOBBIX KHCIOT
64 [TonsiTre 0 MPOM3BOAHBIX KAPOOHOBBIX KHCIOT 1
65 Crioco0bI oNy4YeHus U IpUMEHeHHe KapOOHOBBIX KHCIOT 1
66 CrnoxxHbIe 23UPHI: TOMOJOTUYECKHUH psif, o01ast popMyiia, H3oMepHs 1 HOMEHKIIATypa 1
67 dusnyeckre 1 XMMUYECKUE CBOICTBA 3(UPOB 1
63 Pemrenne pacy€THBIX 3agad: 1O YpaBHEHHIO XHMHYECKOM pEaklWH, Ha OINpeleleHHuEe MOJEKYSIPHOH (QopMyIbl |
OPTaHMYECKOI0 BEIeCTBA
69 [IpakTuueckas padora Ne 3. Perenne sxcriepuMeHTaIbHBIX 33124 110 TeMe "KapOoHobie kuciotel. ClioskHbIe 3GUpH" 1
70 XKupsl: cTpoeHue, GU3NUECKUE U XUMHUECKIE CBOUCTBA (THAPOIIH3) 1
71 Oco0eHHOCTH CBOMCTB JKHPOB, COJAEPXKAIIUX OCTATKH HEMPEENIbHBIX )KUPHBIX KUCIOT. JKUpHI B pHUpoie 1
7 Mpblia KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX Motollee aedctBue. [IoHATHE O CHHTETHYECKHUX MOIOIIMX CPEACTBaX |
(CMO)
73 I'enernueckas cBs3b yIJI€BOJOPOJOB M KUCIOPOICOAEPKAIIMX OPraHUYECKUX BEILIECTB 1
74 Pacuérbl 0 ypaBHEHHSIM XUMUYECKUX PEAKIUI 1
75 CucremaTu3anus u 0000IIeHIe 3HAHUHN TI0 TeMe 1
76 OO11as xapaKTepUCTHKA YIIIEBOIOB U KIaCCU(PHKALIUS YTIEBOAOB (MOHO-, IU- U IOJINCAXapUabl) 1
77 MoHocaxapusl: GU3MUECKHE CBOWCTBA U HAXOXKICHUE B IPUPOAE 1
78 [IprMeHeHue IIoK03bl, €€ 3HaUeHHE B )KU3HEACATEILHOCTH OpraHu3Ma 1
79 Hucaxapuasl: caxapo3a, MajbTo3a M JIakTo3a. HaxoxeHue B IpupoJie ¥ NpUMEHEHHE AUCAXAPUIOB 1
80 [Monmcaxapuipl: CTpOSHHE MaKPOMOJIEKYJI, PH3MUYECKHE 1 XUMUYECKHE CBOMCTBA, TPUMEHEHUE 1
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81

ITousTHE 00 HNCKYCCTBCHHBIX BOJIOKHaX

1
82 Pemenne pacueTHBIX 33/1a4 Ha OIMPEJICIICHUE JI0JIA BhIX0/a TIPOIYKTa PEAKIIUU OT TCOPETUICCKH BO3MOXKHOTO 1
83 CucremaTtnsauus 1 0000IIeHHE 3HAHUHN TI0 pa3aey 1
84 KonTponbHas padora o teme "Kucnopoacoaepikaniie opraHHuecKue COeTMHCHUS " 1
85 AMUHBI: KJIACCU(PUKAIUS, CTPOSHHE MOJIEKYJI, 00111ast (hopMyJia, H30MEpHsl, HOMCHKJIATypa U (hU3HYECKUE CBOHCTBA 1
86 XWMHYECKHE CBOMCTBA anu(aTHICCKUX aMIHOB 1
87 AHWIIWH: CTpOEHNE aHWIMHA, 0COOCHHOCTH XUMHUICCKUX CBOWCTB aHWIIMHA 1
88 Crioco0bI oydYeHHs ¥ IpUMEHeHHe anu(aTniecKux aMIHOB 1
89 AMUWHOKHUCIIOTHI: HOMEHKJIATypa U n3oMepus, (hnu3ndeckre cBoicTBa. OTAeIbHbBIE MPEACTABUTENH (l-aMUHOKHUCIIOT 1
90 XMMHUYECKHE CBOMCTBA aMUHOKHCIIOT, X OMOJIOTMYECKOE 3HAUCHUE aMUHOKUCIOT. CHHTE3 U TUPOJINU3 NS THIOB 1
91 Benku kak mpUpOAHbIE MOIUMEPHL; CTPYKTYPBI OEITKOB 1
92 XUMIYECKHE CBOUCTBA OEIIKOB 1
93 A30TCOepXKAIIUE TeTEPOIMKINYECKUE coeuHeHNUs. HyKIIeMHOBBIE KUCIOTHI: COCTaB, CTPOCHUE M OHOJIOTHYECKAS POJIh 1
94 [IpakTuueckas padora Ne 4, PerieHre 3KCIICpUMEHTAIIBHBIX 3a/1a4 110 TeMe " A30TcojiepKallie OPraHnIeCKHe COeTUHeHHS " 1
95 [IpakTnueckas padora Ne 5. Penienne skcniepuMeHTaIBHBIX 3a1a4 110 TeMe "Pacno3HaBaHne OpraHNueCcKUX COeIMHEHUH" 1
96 KontponbHas padota o Teme "A3zoTcoaepikaliyne opraHndeckue coeiuHeHus" 1
97 OCHOBHBIE TIOHSTHS XHUMHH BBICOKOMOJIEKYIAPHBIX COEAMHEHWH ¥ METOIbl WX CHHTE3a —IIONIMMEpH3alus | 1

MTOJIMKOHICHCAITUS

98 [Imactmaccel. YTuinzanus U nepepadoTKa IIacTUKa 1
99 OnacToMepbl: HaTypaJIbHBIM CHHTETHYECKUE KaydyKH. Pe3nHa 1
100 BonoxkHa: HaTypaibHbIe, HCKYCCTBEHHBIE, CHHTeTUYECKUE. [loTMMephl crielnaibHOTrO HA3HAUCHUS 1
101 [TpaxTuueckast pabora Ne 6. Perienne skciepruMeHTaIbHBIX 3a7a4 1Mo Teme "Pacmo3HaBadue miacTMacc U BOJIOKOH" 1
102 O00011IeHHe U CUCTEMATH3AIINS U3YUYSHHOT0 MaTepraiia 1o Teme "BhICOKOMOJIEKY I pHBIE COSAMHEHUS" 1

1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KJIACC

Ne KoaunuecTBo yacoB
Tema ypoka
n/n Bcero KP TIIP

1 Atom. CocTaB aTOMHBIX g1ep. XUMHUYECKUH 371eMEHT. M30TombI 1

2 CtpoeHue 371eKTPOHHBIX 000JI04EK aTOMOB, KBAHTOBBIE YHCIIa 1

3 Knaccudukanms XuMHUUECKUX 3JIEMEHTOB (s-, p-, d-, f-ameMeHThI) 1

4 Pacnpenenenue 31eKTpOHOB 1O aTOMHBIM OPOUTAIISIM 1

5 DneKTpoHHbBIE KOH(PHUTYpaIu aTOMOB 3JIEMEHTOB B OCHOBHOM M BO30YKIAEHHOM COCTOSIHUH 1

6 DNeKTpoHHbBIE KOH(PHUTYpaIii HOHOB. DIEKTPOOTPHUIIATEILHOCTD 1

7 Hepnozinqecxnﬁ 3akoH U [lepuoanueckas cucrema xumudeckux 3neMeHToB J. Y. Menneneesa, CBsA3b ¢ COBPEMEHHOU 1
TEOpHEH CTPOEHHS AaTOMOB

3 3aKOHOMEPHOCTH U3MEHECHHUS CBOMCTB XMMUYECKUX JIEMEHTOB M 00pa3yeMbIX UMH IIPOCTHIX U CIOXKHBIX BELIECCTB I10 1
rpynmaM v nepuojam

9 CucremaTusanus u 0000IeHIe 3HAHUHN TI0 TeMe 1

10 Bunst xmvinqecxoﬁ cBs3U. MexaHu3Mbl 00pa30BaHUs KOBAICHTHOW CBs3U. BomopomHas cBs3b. MeXMONEKyIsIpHbIE 1
B3aNMOJecTBUA

1 BaneHTHOCTH 1 BaJleHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C X T€OMETPHYECKUM 1
CTpOEHHEM

12 IIpencraBneHus: 0 KOMILUIEKCHBIX COEJJMHEHMSIX: COCTaB U HOMEHKJIATypa 1

13 BemectBa MONEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. THITBI KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA BEIIECTB 1

14 [TonsiTue o nucnepcHsix cucremax. IlpencraBieHue o KOJUIOUIHBIX PACTBOpax 1

15 VcTrHHBIE pacTBOPHI: HACHIIIEHHBIE M HEHACHIILIEHHbIE, PACTBOPUMOCTh. KprcTamioruapaTsl 1

16 CrniocoObl BEIpa>KeHHUS KOHLIEHTPALMU PacTBOPOB 1

17 Pemienue 3a1a4 ¢ ucrnonb30BaHUEM MOHITHH "'MaccoBasi 101151 paCTBOPEHHOTO BelllecTBa", "MosipHas KOHLIEHTpaus'" 1

18 Knaccugukaiys 1 HOMEHKIaTypa HEOPTaHMUECKUX BEIIECTB 1

19 Cucremaruzamnys 1 0000IIeHe 3HAHUI 10 TEME 1

20 KonTponbras pabora mo temam "Ctpoenne atoma. [leprnoandeckuit 3akoH u [leproanyeckas cucreMa XUMHIECKAX 1 1
anemenToB JI. . Menneneesa", "Ctpoenue BemecTBa. MHOrooopasue BerecTs"

1 Knaccudukanms XuMudeckrnx peakiuii B HEOPraHMYECKOW W OPTaHUYEeCKON XUMUH. 3aKOH COXPAHEHHUSI MacChl BEIIECTB; 1
3aKOH COXPAaHEHUS U NPEBPAIICHHS SHEPT UM [TPU XUMHUYECKUX PEAKIUIX

22 TennoBbie 3 PeKTh XUMUYECKUX peakuuil. TepMoXuMHUUeCKue ypaBHEHUS 1

23 Brruncnenust Mo ypaBHEHUSIM XUMUYECKUX PEAKIMNA U TEPMOXHUMHUYECKUM YPABHEHUSIM 1

24 CKOpOCTh XUMHYECKON peakluy, e€ 3aBUCUMOCTh OT Pa3IN4HBIX (hakTopoB. Karamus n xarann3aTops 1
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25 I'oMOreHHBIE U TETEPOreHHbIE PEAKIIUU 1
26 [IpakTuueckas padota Ne 1 o Teme "BrausHue pa3nuiHbix pakTOpOB HA CKOPOCTh XUMHUYECKON peakiun” 1
27 O6patumble 1 HeOOpaTUMBbIE peakiy. XUMHUYECKOE PABHOBECHE 1
28 [Ipaktrueckas padora Ne 2 mo Teme "Biusaue pa3muyabiX (aKTOPOB HA MOJIOKEHIE XUMIYECKOTO PAaBHOBECHS" 1
29 OnexTponutuieckas puccoruanus. CHibHbIE U c1a0bie AIeKTPoIuThl. CTEeTeHb AUCCOIHAIliN 1
30 Honnoe nmpounssenenne Boapl. Cpemxa BOTHBIX pacTBOpoB. Bomopoansiit mokaszarens (pH) pactBopa 1
31 I'maponus coneid. Peakuuu, npoTekaroiye B pacTBOpax JIEKTPOJIUTOB 1
32 [Ipaktuueckas padora Ne 3 o Teme "XUMHUYECKHE pEakIMU B paCTBOPaX AIEKTPOIUTOB" 1
33 OKuHCAUTETHHO-BOCCTAHOBUTENBHbIE peakiiuy. BaxkHene OKUCIUTEIN U BOCCTAHOBUTEIH 1
34 MeTo/1 3JIeKTPOHHOTO (3JICKTOHHO-HOHHOT0) OayaHca 1
35 DIEeKTPOJIU3 paCTBOPOB U PACILIABOB BEIIECTB 1
36 Pewienue 3a1a4 pa3nuyHbIX THIIOB 1
37 Peienue 3a1a4 pa3nuyHbIX TUIIOB 1
38 Cucremarmzanus 1 0000IIeHNE 3HAHUH 10 TeMe "XUMUdecKkne peakun' 1
39 KontponbHas pabota no Teme "Xumudeckue peakuun' 1
40 [Tomoxxenne memeramos B [leproamueckoil cucteme xummdeckux nemeHTos /. . MenneneeBa 1 0cOOEHHOCTH CTPOCHUS 1
ux atoMoB. Pu3nyeckre cBoiicTBa HEMETAIUIOB
41 AnnoTponus HeMeTaJUIoB (Ha MpUMEpe KUCIIopoa, cepsl, pocdopa u yriaepoaa) 1
42 Bogopon: nonydyenune, pusndeckne 1 XMMUYECKHe CBOMCTBA. | uapuap 1
43 l"anoreHsl: HAXOX/ICHUE B TIPUPOJIE, CHOCOOBI TTOTyUeH s, PU3NUSCKIE U XUMHYECKHE CBOHCTBA 1
44 I'anorenoBo10po/ibl. BaxkHeline KUCIopoCOAEpKaIUE COEIMHEHUS TAIIOTEHOB 1
45 JlaGopaTopHbIe ¥ MPOMBIIIIICHHBIE CITIOCOOBI MOJIYYCHHUS T'aJIoreHOB. [IprMeHeHHEe raJIoreHOB U UX COCTUHCHUN 1
46 [IpakTnueckas padota Ne 4. Perienne sxciepuMeHTaIbHBIX 3a1a4 110 TeMe "["amorensr"” 1
47 Kucnopon: nabopaTopHblie U IPOMBIIIIIEHHBIE CIIOCOOBI MTOy4YeHuUs, pr3ndeckne u XuMUIeckue cBoicTBa. O30H. 1
[IpuMeHeHue KUCaopoia v 030Ha
48 OKcuIBI U IEPOKCHIBI 1
49 Pemenwne 3ana4 pa3nuIHBIX THIIOB 1
50 Cepa: HaxOXIeHHE B IPUPOJIE, CIOCOOBI IONTyUeHHs, GU3NUECKIE U XUMHUYECKHE CBOMCTBA 1
51 CepoBogopos, cylbhus! 1
52 Kucnoponconepxkamue coeuaenus cepbl. OcOOEHHOCTH CBOHCTB CEPHOU KHUCIOTHI 1
53 [IpakTuueckas padora Ne 5. Pemenue skcnepuMeHTaNIbHBIX 3a7a4 1o Teme "Cepa u e€ coequHeHus" 1
54 A30T: HAXOXKJIEHUE B TIPUPOJIE, CITOCOOBI OTY4eHUsI, GU3NUECKUE U XUMHUUECKHE CBOMCTBA. AMMHUAK, HUTPHUJIbI 1
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55 Kucnoponconepxkaiue coequaenus a3ota. OCOOCHHOCTH CBONCTB a30THOM KHCIIOTBI 1
56 [IpuMmeHeHue a30Ta ¥ ero COeTUHCHUN. A30THBIC yIOOPCHMUSI 1
57 ®dochop: HaXOXKIEHUE B TPUPOJIE, CIIOCOOBI OTyUYeHHsI, (PU3MUECKUE U XUMHUYECKUE cBOoHCTBa. Dochuant u pochun 1
58 Oxcunsl pocdopa, pochopconepkamue KUcI0TsL. Comn GpochHOopHOH KUCIOTHI 1
59 [Ipumenenne dochopa u ero coenunernii. @ochopHbIE YI0OpEHUS 1
60 [Ipaxtrueckas padora Ne 6. Permenne skciepuMeHTaIBHBIX 3a1a4 10 TeMe "A30T U ¢hocdop U UX COeTMHCHHS" 1
61 Yriepon: HaXOXKIESHNE B IPUPOJIE, AJUIOTPOITHBIC MOAU(MUKAINK;, (PU3NUSCKAE U XUMHICCKIE CBOMCTBA, TPUMEHEHUE 1
62 Oxcup yranepona(ll), oxcup yraepona(IV), yroiapHast KUCIIOTa U €€ COITU 1
63 Pemenue 3a1a4 pa3IuyHbIX TUIIOB 1
64 KpemHuii: HaxoxxJeHre B IPUPOE, CIIOCOOBI MONy4YeHus], GU3NUECKUE U XUMUUECKUE CBOMCTBA 1
65 Oxkcun kpemuus(1V), kpemMHHEBasT KUCTIOTA, CUITHKATHI 1
66 [IpuMeHeHue kpeMHuUs U ero coeauHeHui. CTeKIIo, ero noiay4eHue, BUAbl CTEKIIa 1
67 Peienue 3a1a4 pa3nuyHbIX THIIOB 1
68 CucremaTtusauus u o0o0meHne 3Hanui 1o reme "Hemeranmnsr" 1
69 Kontponbhas padora no teme "Hemerasisr" 1
70 AHanu3 pe3ynbTaToB KOHTPOIBHOUW pabOTHI, KOPPEKIHUS OMTHOOK 1
7 [Nonoxenne metaiuioB B [lepromudeckoii cucteMe XUMUYECKUX 3IIeMEHTOB. OCOOEHHOCTH CTPOSHHUS DIIEKTPOHHBIX 1
000J109€K aTOMOB METAJLIOB
72 Oobuume puznueckue cBocTBa MeTa/uIoB. [IpruMeHeHne METaJuIOB B OBITY M TEXHHKE 1
73 CmnaBel MmeTaiuioB. Koppo3ust MmeTamion 1
74 Pewrenune 3a1a4 pa3jMyHbIX TUIIOB 1
75 DNEKTPOXUMUYECCKHI Psiji HANPsHKEHUH MeTayioB. OOIMe Crioco0bl MOJIYYCHHUS METAIIJIOB 1
76 O6mias xapakrepucTika MeTauioB IA-rpymnms! [leproandeckoit CHCTEMbl XHMUYECKUX dJIEMEHTOB. HaTpuii u kanuid: 1
noJrydeHue, (PU3NIecKue U XMMUUECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB M X COSAMHEHHUN
77 O6mias xapakrepuctika MetamuioB I[A-rpynmsl [Teproandeckoi cHCTEMbl XUMHUECKHX 3JIEMEHTOB. MarHuil U KallbIHid: 1
noJjry4eHue, (PU3n4YecKue 1 XMMHUUECKUE CBOWCTBA, IPUMEHEHHE NPOCTHIX BELIECTB M UX COSAMHEHHUN
78 JKEcTKOCTh BOJIBI M CIIOCOOBI €€ ycTpaHeHHS 1
79 AJFOMUHWIA: TTONTy4eHue, GU3NUECKUE U XUMHUUYECKIE CBOUCTBA, PUMEHEHHE 1
80 AmdoTepHbIe CBOHCTBA OKCHIA U THIIPOKCHUIA AITFOMHHUS, THIIPOKCOKOMILIEKCHI aJTFOMHUHUS, UX TPUMEHEHHUE 1
81 Pemenwne 3aga4 pa3nuIHbIX TUIOB 1
82 [IpakTnueckas padora Ne 7. Penienne skcriepuMeHTANIBHBIX 33J1a4 10 TeMe "MeTasuibl raBHbIX noarpynm" 1
83 O6mias xapakTepucTHKa MeTayuioB no0ouHbIX noarpyn (b-rpynm) [lepronuyeckoil cucTeMbl XMMHUUYECKHX 3JIEMEHTOB 1
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84 dusnyeckre 1 XMMUYECKUE CBOMCTBA XpOMa U €r0 COeIMHEHNH, UX TPUMEHEHHUE 1
85 Baxwnelimme coennHeHus: Mmapraiua. [lepMaHraHat Kajius, ero OKHCIUTENbHBIE CBOHCTBA 1
86 dusnyeckre 1 XMMUYECKHE CBOMCTBA JKeJle3a U ero coequHeHuil. [lonydeHne u npuMeHeHre CIjIaBoB JKee3a 1
87 Du3NYEeCKHe U XUMUYECKHUE CBOMCTBA MEJIU U €€ COSTMHEHUM, X IPUMEHEHNE 1
88 Du3NYeCKre U XUMUYECKHUE CBOMCTBA IIMHKA U €r0 COSIMHEHUH, X MpUMEeHEHNe. | MAPOKCOKOMITIEKCHI IMHKA 1
89 [IpakTidaeckas padora Ne 8. Permenne sxciepuMeHTaATBHBIX 32124 10 TeMe "MeTamisl TOO0YHBIX moArpynd” 1
90 Pewienure 3a1a4 pa3IuyHbIX TUIIOB 1
91 0060011IeHNE U CUCTeMAaTH3alUs H3YYSHHOT0 MaTepuaiia 1o teme "Merauisr” 1
92 KonTposbHas pabora o teme "Merasuibr" 1
93 AHanu3 pe3yJbTaTOB KOHTPOJIBHOM pab0ThI, KOPPEKIIUS OLMTHOOK 1
94 Pons xumunm B oOecrieueHNH YCTOWYMBOTO Pa3BUTHS YesioBeuecTBa. [[oHITHE O HAYYHBIX METO/IaX UCCIIEIOBAHUS BELIECTB 1
95 Hayunbie mpuHIIMTIBI OpTaHA3ad XUMUYECKOTO TPOU3BOACTBA. [[pOMBITIIIEHHBIE CTTOCOOBI TIONYYEHSI BAYKHEHIITNX 1
BEIIECTB
96 XUMHUECKOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEIbI M €r0 MOCIIEICTBUS 1
97 XuMus U 310pOBbE UenoBeKa. JIekapCTBEHHbIE CPEICTBA 1
98 Xumus iy, Pois xumun B 06ecrieYeHny MHIIEBON 0e301MacHOCTH 1
99 Kocmerunueckue u napdromepHsle cpeacTsa. berToBas xumus 1
100 Xumus B CTpouTenbCcTBe. BaxkHeliue CTpouTenbHbIE U KOHCTPYKIIMOHHBIE MaTEPUAIIbI 1
101 XuMHUsL B CENILCKOM X03siiicTBe. Oprannyeckue 1 MUHepajabHble y100peHus 1
102 Cucrematuzaiys U 0000IEHUE 3HAHUM 10 TEME 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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