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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo XuMHUM Ha YPOBHE CpPEAHET0 00IIero oopa3oBaHus pa3padoTaHa Ha
OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEIbHOU MPOTrpaMMBbI
cpemHero obmero oopazoBanus, mpeacraBieHHbx B DI'OC COO.

XuUMHsI Ha YpPOBHE YIIIyOJIGHHOTO M3YYEHHS! 3aHHMAeT BaKHOE MECTO B CHCTEME
€CTECTBEHHO-HAYy4YHOTro 00pa3zoBanus yuamuxcs 10 — 11 knaccoB. U3yueHnue npeamera,
peanuszyemMoe B ycioBHsX auddepeHIMpOBaHHOTO, MPOGUILHOTO 00yUYEHUs, PU3BAHO
obecreunTh 00IIe00pa30BaTENbHYI0 M OOIIEKYJIBTYPHYIO MOJATOTOBKY BBIITYCKHHUKOB
IIKOJIBI, HEOOXOAUMYIO I aAaNnTaluy UX K OBICTPO MEHSIOIIMUMCS YCIOBHSIM KU3HU B
COIIMYMeE, a TakXKe IS MPOJOJIKeHUs] 0Oy4eHHs] B OpraHu3anusX npodeccruoHaIbHOTO
00pa3oBaHusl, B KOTOPBIX XUMHUS SIBJSIETCS OJTHOM U3 MPUOPUTETHBIX TUCHUIIIMH.

B mporpamme mo XMMHM Ha3Hau€HHE MpeaMeETa «XUMUSD» MOJydaeT MOJIPOOHYIO
MHTEPIPETALNIO B COOTBETCTBUHU ¢ OCHOBonoJaratomumu nonoxenussmu I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIEJIEH, COAEPKaHMs, PE3yIbTaTOB 00yYeHus U TpeOOBaHUU K
YPOBHIO IOJATOTOBKHM BBITYCKHUKOB. CBHIETEIBCTBOM TOMY SBJSIOTCS CIIEIYHOLIUE
BBITIOJIHAEMbIE TTPOTPAMMOM 110 XUMHUHU (QYHKIIUU:

- MH()OpPMALMOHHO-METO/MYECKasl,  peaju3aluss  KOTOpoM  obecreunBaer
MOJIyYeHHE MPECTABICHUS O LIEJSAX, COAEPKaHUH, 00ILIEl cTpaTeruu o0y4eHus,

BOCIIUTAHUSA M PAa3BUTHUSl OOYYAIOMIMXCS CPEACTBAMH TpeaMeTa, U3yu4aeMOro B paMKax
KOHKPETHOTO ITpo(uIs;

- OpraHW3allMOHHO-TUIAHUPYIOIIas, KOTOpas IMpeaycMaTpuBaeT OMpeecHHE:
MPUHITUTIOB CTPYKTYPUPOBAHUS U TIOCIEAOBATEIIbHOCTH U3YUEHHUSI yueOHOTO MaTepuaia,
KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTepUCTHK; MOAXOAO0B K (HhOPMHPOBAHUIO
COJIep)KaTeIbHOM OCHOBBI KOHTPOJII M OIIGHKH O0Opa30BaTeIbHBIX JOCTHIKCHHMA
oOydaromuxcsi B paMKax HUTOTOBOHM aTrTtecTanuu B (opMe €IMHOTO TOCYJapCTBEHHOTO
HK3aMeHa M0 XUMUHU.

[Iporpamma ajist yriryOJ€HHOTO U3YUYEHUSI XUMUU:

- YCTaHaBJIMBAeT HWHBAPUAHTHOE TMPEAMETHOE COJIepKaHue, 00s3aTeNbHOE s
U3y4CHHS B paMKaxX OTICNbHBIX NpoduiIeld, MpeaycMaTpuBaeT paclpelesieHue Hu
CTPYKTYPUPOBAHHE €ro IO KjaccaM, OCHOBHBIM COJIEpP)KAaTENIbHBIM JIMHUSIM/pa3jienam
Kypca,

- JlaeT TpUMEpHOE pacrpeaesieHue y4eOHOTrO BpPEMEHH, PEKOMEHAYEeMOTro s
U3YUYCHUS OTNICITBHBIX TEM;

- mpeyaraeT MpUMEPHYIO TOCIEI0BATEIPHOCTh U3YUEHUSI Y4eOHOTO MaTepuaia ¢
Y4eTOM JIOTUKH IMOCTPOCHUS Kypca, BHYTPUIPEIMETHBIX U MEXKITPEIMETHBIX CBSI3CH;

- JaeT METOJAMYECKYI0 WHTEPHIpPETAlHIO IeJel M 3a1ad W3ydeHUus NpeaMera Ha
yIIyOJICHHOM YPOBHE C YYE€TOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHETrO
obmiero oOpazoBaHUs, COAEPKATETHLHOM XapaKTEPUCTUKH TUTAHUPYEMBIX pPE3yIbTaTOB
OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHOW MPOTrpaMMbl CpeIHEro oO0IIero o0pa3oBaHMS
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(JIMUHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), & TAKXKE C Y4YETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATEIbHBIX JIEUCTBUI 00ydYaromerocs MO OCBOCHHUIO —COJIEpKaHUS
npeaMera.

[Io BceM Mmo3unusiM B MPOrpamMMe MO XUMHH MPEAYCMOTPEHA MIPEEMCTBEHHOCTD C
0o0y4eHHEeM XUMHH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs.

[IporpaMMa 1Mo XUMHH CITY>KUT OPHUEHTHUPOM JIJIsI COCTABIICHUSI aBTOPCKHUX Pabodmx
nporpamMm. 3a MpeaenamMd YCTAaHOBJICHHOM MpOTrpaMMON MO XUMHH 00s13aTeIbHOM
(MHBApWAHTHOW) COCTABIISIONICH COAEpXKaHUS YUEOHOTO MpeaMeTa «XUMUS» OCTaeTCs
BO3MOXKHOCTh ~ BBIOOpa €ro BapUAaTUBHOW  COCTABIIAIOLIEH, KOTOpas JOJDKHA
OTPENEIATHCA B COOTBETCTBHM C HAIlpaBJICHUEM KOHKPETHOTO mpoduiss oOydeHHs.
ABTOpamMu paboO4yMX MPOrpaMM MOXET OBbITh TPEIOKEH HMHOW TMOAXOJ K
CTPYKTYPUPOBAHUIO YYEOHOIO MaTepuana M MOCIEA0BATEIbHOCTH €ro U3y4€HUs, CBOE
BUJICHUE MyTeH U cr1oco00B (POPMUPOBAHUS CUCTEMBI MTPEAMETHBIX 3HAHHWM, YMEHUU U
BUJIOB YU€OHOM N1€ATENbHOCTH, a TAKKE CUCTEMBI CLIOCOOOB U METOIUYECKUX MPUEMOB
10 Pa3BUTHUIO U BOCIMUTAHUIO 00YYarOIIUXCS.

B cootBeTcTBUM ¢ koHIENTyanbHbIMU NoJI0kKeHUsAIMU PI'OC COO o0 Ha3zHaueHHn
npeaIMeToB 0a30BOro M yriayOJEHHOro ypoBHEH B cucteme Aud¢epeHIUpPOBAHHOTO
00y4eHHs] Ha YPOBHE CpEIHEro o0IIero o0pa3oBaHUs XMMHUSA HAa YPOBHE YriyOJIEHHOrO
U3YYEHUSl HaIpaBJ€H Ha pealn3alyi0 MPEEMCTBEHHOCTH C TMOCIEAYIOIMIMM 3TaroM
MOJIYYCHUS] XUMHUYECKOTO 00pa30BaHusl B paMKaxX U3YYCHUS CIEIUATbHBIX €CTECTBEHHO-
HAay4YHBIX W XUMHUYECKUX JUCHUIUNIMH B By3aX U OpraHu3alusix CpeIHEro
npodecCuoHanbHOro 00pa3oBaHusd. B 3TON cBS3M u3ydeHue mpenMera «XUMU)
OPUEHTHUPOBAHO NMPEUMYLIECTBEHHO Ha pPacUIMpEHHE M YriayOJeHUE TEOpPETHYECKOW U
NPAKTUYECKONM MOATOTOBKA OOYYaIOIIMXCS, BBIOPABUIMX OINPEACIICHHBIA MPOQPUIIb
oOydeHusi, B TOM YHUCIE C NEPCHEKTUBON MOCIEAYIOUIETO MOJYyUYEHUS XUMHUYECKOIO
00pa3oBaHus B OpraHu3aIuax mpodeccuoHalbHOro oopazoBanus. B ceete TpeboBaHuMit
OdI'OC COO Kk mIaHHpyeMBIM pe3yjbTaTaM OCBOCHHS OCHOBHOHM 0Opa3oBaTeIbHOM
OporpaMMbl  CpefHEro oOmero oOpa3oBaHMsl HU3y4YeHHE TMpeaMera  «XHUMHsD)
OpUEHTHUPOBAHO TAaK)K€ Ha PEIICHHE 3aJad BOCIUTAHUA W COLMAJIBLHOTO Pa3BUTHS
oOyyJaroruxcsi, Ha (GOPMHPOBAHUE y HUX OOIICHHTEIJICKTYaIbHBIX YMEHUN, YMEHHM
palMoHaNM3ayd y4eOHOro TpyJaa U 000OIIEHHBIX CIIOCOOOB NESITEIHLHOCTH, UMEIOIINX
MEXKIUCUUTUIMHAPHBIN, HAAMPEIMETHBIA XapaKTep.

XuMmusi Ha ypOBHE YIIyOJEHHOTO W3Y4YEHUs BKJIIOYACT YriayOJeHHBIE KypChl —
«Opranuyeckas xumus» U «OOmas u HeopraHudeckas xumus». llpu omnpexnenenuu
NOJIXOJJOB K OTOOpPY M CTPYKTYpPHOH OpraHM3alMi COJEp>KaHUS OSTHUX KYypCOB B
MporpaMMe 1Mo XMMHHU 3a OCHOBY HNpuHATHI noJjioxkeHuss GI'OC COO o paznuumsx
0a30BOr0 M YIIIyOJICHHOTO YPOBHEH U3y4EHHUsI PEIMETA.

OcHoBy coxmepxanusi KypcoB «Opranudeckas xumusi» U «OOmas wu
HEOpraHWYecKas XUMHs» COCTaBIIIET COBOKYIHOCTh NMPEAMETHBIX 3HAHUW U YMEHHI,
OTHOCSIIIIMXCS K 0a30BOMY YPOBHIO U3yU€HHUS MpeAMETa. JDTa CUCTEMa 3HaHUH MOJTydaeT
ONPEIEIECHHOE TEOPETUUYECKOE JIONOJHEHHUE, II03BOJSIOIIEE OCO3HAHHO OCBOMTH
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CYIIECTBEHHO OosbIIHii 00BbeM (aKTOJOTHUUECKOTO Marepuana. Ha yrimyOneHHOM
YPOBHE H3YyYEHHs MpeAMeTa oOecrnedyeHa BO3MOXHOCTb 3HAYUTEIBHOTO YBEIHYEHHS
o0beMa 3HAHMM O XMMHUYECKHX JJIEMEHTaX M CBOWCTBaX MX COCJAMHEHHN Ha OCHOBE
paciMpeHust U yriayOJeHHs MPeACTaBICHUI O CTPOCHUH BEIECTBA, XUMUYECKOU CBS3H
U 3aKOHOMEPHOCTAX MPOTEKAHMUSI pEaKlUUid, paccMaTpUBAEMBIX C TOUYKH 3pPEHHUS
XUMUYECKOM KHUHETUKM W TEPMOJWHAMUKHU. V3yueHue NepuoJMYEecKOro 3aKOoHA U
[lepponyeckoil CHUCTEMBI XUMHUYECKHUX 3JIEMEHTOB Oa3upyeTcsi Ha COBPEMEHHBIX
KBaHTOBO-ME€XAaHUYECKUX TIPEJICTABICHUAX O CTPOCHUM aroMa. XHUMHUYECKas CBS3b
OOBSICHSIETCSI C TOYKH 3PEHHsS] DHEPreTMYECKUX H3MEHEHUH MpH ee 00pa3oBaHUHU U
paspylIeHNH, a TAaK)KE C TOUYKU 3PEHUSI MEXaHU3MOB ee 0Opa3oBaHus. V3yueHue TUNoOB
peakuuii gomnonHseTcs (OPMHUPOBAHMEM MPEACTABICHUM 00 3IEKTPOXUMUYECKUX
IpoLecCcax M AJIEKTPOJIM3€ PacIUIaBOB M PacTBOPOB BEHIECTB. B Kypce opraHudeckoi
XMUMHHU MIPU PACCMOTPEHUU PEAKIIMOHHOM CIIOCOOHOCTH COEIMHEHUH yAemnseTcs ocodboe
BHUMaHUE BompocamM 00 3JIEKTPOHHBIX 3(P(eKTax, O B3aMMHOM BJIMSIHMM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIIHil.

Oco0oe 3HaueHue MMEET TO, YTO Ha COJEp)KaHUE KypCOB XMMHHU YIIyOJIEHHOIO
YPOBHSI M3Y4YEHHUs NJisi KJIACCOB oOIlpeeseHHOro npoduis (TJiaBHBIM 00pa3oM Ha HX
CTPYKTYpy UM XapakTep JONOJHEHUH K oOleil cuctemMe MpeIMETHBIX 3HaHH)
OKa3bIBAIOT BIMSHUE CMEXKHBIE IpeaMeEThl. Tak, Hampumep, B COAEpKAHUU IPEIMETa
JUISL  KJIACCOB XMMMKO-(pU3MUYEcKOoro mnpoduiga Oonplioe 3HauyeHue OyAyT HMETh
3JIEMEHTHI y4eOHOTO
MaTtepuana no oomeit xumun. [lpu n3ydennn npeaMera B JAHHOM CIIy4ae akLIEeHT OyaeT
CIeNiaH Ha OOIIHOCTh METOJIOB MO3HaHHUA, OOUIHOCTh 3aKOHOB U TEOPUN B XMMHUU U B
bu3MKe: aTOMHO-MOJIEKYJIsipHasi Teopusi (MOJEKyJsipHas Teopus B (PHU3UKE), 3aKOHBI
COXpaHEHUs1 MACChl U SHEPTUHU, 3aKOHBI TEPMOJUHAMUKH, 3IEKTPOIU3A, IPEICTABICHHUS
0 CTPOEHUH BEUIECTB U JIPYTOE.

B coxmepxanuum mnpeaMera s KJACCOB  XMMHUKO-OMOJIOTMUECKOTO MPOQuIIs
OonpIIMII  yNenpHBI Bec OyAeT HUMEeTh oOpraHuyeckas Xxumus. B 3ToM ciydae
IPEOCTABIISAETCS BOZMOXKHOCTB /17151 60JIee 0OCTOATENBHOIO PACCMOTPEHUS XUMUUECKON
OpraHu3alMi KJIETKH KaK OMOJOTMYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOIAT, K
npuMepy, TaKhue CTPYKTypHble KOMIIOHEHTBI, KakK JIMMUIbL, OCJIKH, YTJIEBOJBI,
HYKJIEMHOBBIE KHCJIOTBI W apyrue. IIpy 3ToM 3HaHUA O COCTaBE M CBOMCTBax
IpEeICTaBUTENIEd OCHOBHBIX KJIACCOB OPTraHMYECKUX BEUIECTB CIIYXAaT OCHOBOW IS
U3YyYEHHUS CYIIHOCTH MPOLIECCOB (POTOCUHTE3A, AbIXaHMUs], MUIIEBAPECHHUS.

B mnnane @opMupoBaHMST OCHOB HAy4yHOIO MHUPOBO33PEHHS, OCBOEHUS
OOlIeHAYYHBIX METOJIOB IO3HAHHS M ONbITa MPAKTUYECKOTO MPUMEHEHMSI Hay4YHBIX
3HAaHUWA H3y4YeHHe MpeameTa «XUMHUsS» Ha YIIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS34X C yUeOHBIMU MPEIMETaMHU, BXOJAIIMMU B COCTAB MPEAMETHBIX
obnacreil «EctecTBeHHO-HayuHbIe», «MaremaTuka U uHpopmaTtukay u «Pycckuii s3bIK
U JIUTEpATypar.

[Tpu uzydyeHnn yueOHOro npeaMera « XuMush» Ha yrilyOJISHHOM YPOBHE TaKXKe, Kak



)

Ha YPOBHE OCHOBHOI'O U CpeJIHEero ol1ero oopasoanus (Ha 6a30BOM YpOBHE), 3aa4eii

MEPBOCTEIICHHON 3HAYMMOCTU SBJISETCS (POPMHUPOBAHUE OCHOB HAYKHM XHUMHH Kak

00JIaCTH COBPEMEHHOTO E€CTECTBO3HAHMUSI, MPAKTHUUYECKOW EeATEbHOCTH 4YeJIOBeKa U

OJIHOTO M3 KOMIIOHEHTOB MHUPOBOI KyJIbTyphl. Pemenue 3Toit 3a7aun Ha yriayOJIeHHOM

YPOBHE U3YUYEHHUS MPEIMETA IPEANOIAracT PeaTnu3alMio TAKUX LEJeH, KaK:
dbopMHpOBaHUE MTPEICTABICHUIA:

O MaTepuaIbHOM E€IWHCTBE MHUPA, 3aKOHOMEPHOCTSX M IO3HABAEMOCTH SIBJICHUMU
NPUPOJBI, O MECTE XMMHHU B CHCTEME E€CTECTBEHHBIX HAyK M €€ BEAyLIECH pOJu B
obOecrieueHN  yCTOMYMBOTO  Pa3BUTHS  YEIIOBEUYECTBA: B  PCIICHUW  MPOOIeM
HKOJIOTHYECKOM, IHEPTETUIECKON U TMHUIIEBON O€30MacHOCTH, B Pa3BUTHH MEIUITUHBI,
CO3JJaHUM HOBBIX MAaTEpPHAIOB, HOBBIX HCTOYHUKOB OJHEPIrUU, B OOECICUCHHUU
PaIMOHAIBHOTO TIPUPOJONOIL30BaHNsI, B (DOPMUPOBAHMU MHPOBO33PECHHUS M OOIICH
KyJbTYpPhl UYENOBEKa, a TaKXe HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
30POBBIO U IIPUPOAHOMN CpELE;

OCBOCHHME CHCTEMBI 3HAHWM, JIEKAIIUX B OCHOBE XMUMHUYECKOW COCTABIISIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (PyHIaMEHTAIbHBIX MOHITHH, 3aKOHOB U TEOPUH
XMMHWH, COBPEMEHHBIX MPEACTABICHUNA O CTPOCHUU BEIIECTBA HA PA3HBIX YPOBHSIX —
aTOMHOM, HWOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIIPHOM, O TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XMUMUYECKHX PEAKIUN, O XUMHYECKOM
paBHOBECHHU, PACTBOPAX M AUCHEPCHBIX CUCTEMax, 00 OOIIMX HAyYHBIX MPUHIIMIAX
XUMHYECKOT0 ITPOU3BOICTBA;

dbopmupoBaHue y OOy4YarolUXCSd OCO3HAHHOTO TOHUMAaHMS BOCTPEOOBAHHOCTU
CHUCTEMHBIX XUMHUYECKUX 3HAHUU IS OOBSCHEHHUS KIIIOUEBBIX HAEH M Mpodiem
COBPEMEHHOM XWUMHUHU, IS OOBSCHEHUS M TPOTHO3HPOBAHUS SIBICHHUM, HMEIONTUX
€CTECTBEHHO-HAYUYHYI0; TPaMOTHOTO pEIICHHS Mpo0JieM, CBSI3aHHBIX C XUMHUEH,
MPOTHO3WPOBAHMS, aHadW3a M OIEHKU C TO3UIHUKA IKOJOTHYECKON Oe30MmacHOCTH
MOCJEACTBUNA OBITOBOM M MPOU3BOJCTBEHHOW JEATENHHOCTU YEJIOBEKA, CBSI3AHHOUM C
XUMHUYECKUM MPOU3BOJICTBOM, UCIIOJIL30BAHUEM U MEPEePabOTKOMN BEILIECTB,;

yrayOnieHrue MpejcTaBiICHU O HAyYHBIX METOJaX MO3HAHUS, HEOOXOAMMBIX IS
NPUOOPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUS XUMHUUECKUX
SABJICHUM, UMEIOIIMX MECTO B IIPUPOJE, B IPAKTUUECKOMN IEATEIBHOCTH U NMOBCEAHEBHOM
KU3HU.

B mnnaHe peanuzanuu TNEpPBOOYEPEIHBIX BOCIUTATEIBHBIX W Pa3BUBAIOIINAX
(GyHKININ 1IETOCTHOM CUCTEMBI CPEAHETO 00IIero 00pa3oBaHus MPU U3YUCHUH TIPEIMETa
«XuMUs» Ha yrIIyOJICHHOM YPOBHE 0COOYIO aKTyallbHOCTh MPUOOPETAIOT TaKue eI U
3a7a4M, KaK:

BOCIIUTAaHNE YOEKIEHHOCTH B TO3HABAEMOCTU SIBJICHUM MPUPOJIbI, YBAKCHHS K
MpoIlecCCy TBOpPUYECTBA B 00JIACTU TEOPETUUECKUX U TMPHUKIAJHBIX HCCICTOBAHUM B
XUMUH, (POPMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAYKH;

pa3BUTHE MOTUBALIUU K OOYUYEHUIO U TTO3HAHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
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CaMOBOCITUTAHHUIO HA OCHOBE YCBOCHHSI OOIIEYEIOBEYECKIX [IEHHOCTEH;

pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYaIbHBIX ¥ TBOPYECKHUX
crocoOHOCTe oOydJaromuxcs, (OPMHUPOBAHHE Y HHUX CO3HATEIHHOTO OTHOIICHUS K
CaMOOOpa30BaHUI0 U HENPEPHIBHOMY OOPa30BaHUIO KaK YCIOBUIO YCHEHIHOMN
po(heCCHOHANTFHOM W OOINECTBEHHOW NEATEIHHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3[IOPOBBIO U TIOTPEOHOCTH B 3I0POBOM 00pase KU3HU;

dbopMHupoBaHUEe YMEHUN W HABBIKOB PAa3yMHOTO IMPHUPOIOTOIL30BAHUS, PA3BUTHE
DKOJIOTUYECKON  KYJBTYpPBI,  NPUOOpPETEHHE  OMbITa  OOIIECTBEHHO-TIOJE3HOM
DKOJIOTUYECKOU JEATENBHOCTH.

OO6miee 4nCIIo YacoB, PEKOMEHIOBAHHBIX I U3YYCHUS XMMUU Ha YTITyOJICHHOM
ypoBHe, — 204 gacoB: B 10 knacce — 102 gaca (3 yaca B Heenmo), B 11 kimacce — 102 gaca
(3 gaca B HeneniO).
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COIAEPKAHUE OBYUYEHUA

OPTTAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHUH

[IpeameT W 3Ha4YEHHE OPraHUYECKON XMMHH, IPEACTABICHHE O MHOrooOpasuu
OpraHUYECKUX COCTUHEHUMN.

DNEeKTPOHHOE CTPOEHUE aToMa Yriepoja: OCHOBHOE U BO30YXKIECHHOE COCTOSHUS.
BasieHTHbIE BO3MOKHOCTH aToMa yriepoja. XHUMHYECKas CBA3b B OpPraHUYECKUX
COCIMHEHUSX. TuIbl THOpUIU3ALMK aTOMHBIX oOpOuTaneil yriaepojga. MexaHU3MbI
00pa3oBaHUsI KOBAJICHTHOW CBSI3M (OOMEHHBIH M JOHOPHO-AaKIENTOPHBIN). TuIbl
NepeKpbIBaHUS aTOMHBIX OpOuTaie, - u -cBsi3u. OuHapHasi, ABOMHAS U TPOWHAs CBS3b.
Crioco0nl pa3pbiBa CBsI3€l B MOJIEKYJIax OpraHMyecKux BemiecTs. [loHstre o cBo00HOM
paaukaie, Hykjieoduie u 3JeKTpoduie.

Teopust cTpoeHHMs opraHudeckux coenuHeHnid A.M. ByriepoBa u COBpeMEHHBIE
MPEACTABICHUS] O CTPYKTYpPE MOJIEKYJ. 3HAY€HUE TEOPUU CTPOCHHUSI OPraHMYECKHX
COeIMHEHU. MOJEeKysipHble U CTPYKTYpHbIE (QopMyibl. CTpyKTypHBIE (POPMYJIbI
Pa3JIMYHBIX BUJOB: Pa3BEPHYTAasl, COKpAIICHHAsA, CKEJIETHA.

N3omepus. Buasl n3omepun: CTpyKTypHasi, IpOCTPAaHCTBEHHAS.

OnexkTpoHHbIE YPPEKTH B MOJIEKYJIaX OPraHUYECKUX COCIMHEHUN (MHIYyKTUBHBIN
Y ME30MEpPHBIN 3(PPEKTHI).

[IpencraBienne o KiaccuPuUKAIMU OpraHMYECKUX BemiecTB. [loHsTne o
¢dbyHkunoHansHOM Tpymme. ['omonorus. ['omonoruueckue psiapl. CucremaTuueckas
HOMeHKIaTypa opranmdeckux coeauHennii (IUPAC) w  TpuBHajgbHBIC Ha3BaHUs
OT/EJIbHBIX MTPEACTABUTEIICH.

OcobenHoctn W Kiaccupukanus OpraHMYecKuX peakinuii. OKUCIUTENbHO-
BOCCTAHOBUTEIbHBIE PEAKLIUH B OPTraHUYECKON XUMUHU.

OKCIEpUMEHTANIbHBIE METOJAbl M3YYEHHsS BEHIECTB W WX MpEeBpallCHUN:
O3HAaKOMJIEHHE ¢ O0Opa3laMH OpPraHMYECKUX BEUIECTB M MaTepuajaMyd Ha MX OCHOBE,
ONBITHl MO MPEBPALICHUIO OPraHUYECKHX BEIIECTB IPU HArpeBaHuUU (IUIABJICHUE,
oOyrivMBaHWEe U TOpPEHHE), KOHCTPYHPOBAHUE MOJEIECH MOJIEKYJ OpPraHUYeCKHUX
BEILIECTB.

YriaeBoaopoasl

Anxanel. ['omonoruueckuil psij ankaHoB, oOmias ¢opMmysia, HOMEHKJIATypa H
M30MepHs. DJICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN AIKAaHOB, SP -
rudpuau3anms. aTOMHBIX opOuTane yriepoaa, o-cBsi3b. Ddusmyeckue cBoWCTBa
AJIKaHOB.

XUMHUYECKHE CBOMCTBA AJIKAHOB: peaxkiuu 3aMelIeHNs, U30MEepU3aliH,
JAETUPUPOBAHMS, IUKIIU3ALMHU, TUPOJIN3a, KPEKUHTA, TOPCHHUS.

Haxoxnenune B mpupoae. CriocoObl MoydeHus: U MpUMEHEHNE aTKaHOB.

Huxnoankanel. O6miass popmyna, HomeHkiIatypa U wuzomepus. OcCoOEHHOCTH
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CTPOEHMS U XUMUUYECKHUX CBOMCTB MaJjbIX (LUKJIONPONAH, HUKIO0YTaH) U OOBIYHBIX
(UMKJIONEHTAaH, LMKIOTEeKCaH) LUKJIOoadkaHOB. CHocoObl MOJMYyYEeHUS U TPUMEHEHUE
UKJIOAJIKAHOB.

Anxensl. ['oMosornueckuil psig  ajkeHoB, oOmas ¢opMmysa, HOMEHKIATYPA.
DNEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN AKEHOB, SP -THOPHIM3AIIS
aTOMHBIX opOuTaneil yrinepona, 6- u m-cBsizu. CTpyKTypHas U reomeTpuyeckas (Luc-
TpaHc-) nzomepusi. Gusndeckre CBONCTBA AJIKEHOB.

XVMMHUYECKHE CBOMCTBA: PEAKLUN ITPUCOECINHEHHUS], 3aMELICHUS B O-II0JIOXKEHUE TIPU
NBOWHOM  CBA3M, TnonUMMepu3auuu U okucieHus. [Ipaswiio  MapkoBHHKOBA.
KadecTBeHHBIE peakMy Ha JBOMHYIO CBS3b.

Crioco0bl 1oJTyueHuUs: ¥ IPUMEHEHUE AJIKEHOB.

Anxaauensl. Kiaccupukanusa ankaaueHoB (CONPSKEHHbIE, HW30JIMPOBAHHBIE).
Oco0eHHOCTH 3JIEKTPOHHOI'O CTPOCHMSI U XMMHUYECKUX CBOMCTB COMPSKEHHBIX JIUEHOB,
1,2- u 1,4-npucoenunenue. Iloaumepusanus CONPsHKEHHBIX JAUEHOB. CrocoOsl
IIOJIyYEHUS U IPUMEHEHHE AJIKAIUECHOB.

Anxunbl. ['oMonornueckuid psia ankuHOB, oOuwias ¢opmyiia, HOMEHKIATypa U
U30MEpUs. OJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKHWHOB, Sp-
ruOpuan3alys aTOMHbIX opOuTanen yriepoaa. @usndeckre cBONCTBA AJIKHMHOB.

XVMMHUYECKHE CBOMCTBA: PEAKIUH IPUCOEANHEHUS, JMMEPU3ALUU U TPUMEPHU3ALIIH,
okucieHus. KuciaoTHele CBOMCTBAa QJIKMHOB, MMEKOUIMX KOHLEBYIO TPOMHYIO CBS3b.
KadecTBeHHBIE pEaKlIMd Ha TPOWHYIO CBSI3b.

Crioco0pl 1oJTy4eHusl U IPUMEHEHUE aJIKUHOB.

ApomaThdecKkue YrJIeBOJIOpObl (apeHsbl). ['oMooruueckuii psja apeHoB, oOmias
dbopMyInia, HOMEHKJIATypa U H30Mepus. DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbI OeH30J1a. PU3NYECKHE CBOMCTBA ApPEHOB.

XYUMHYECKHE CBOWCTBA O€H30a W €ro TroMOJIOTOB: pPEaKUWW 3aMELIEHUs B
OCH30JIbHOM KOJIbLIE W YIJEBOJOPOAHOM pajuKaje, peakuuud MPUCOCIUHEHUS,
OKHUCJIeHHE ToMoyioroB OeH3zona. IlpeacraBienne 00 OpPUEHTHUPYIOIIEM JAEHCTBUU
3aMecTuTeNned B  OEH30JbHOM KOJIbIIE HA TMpUMEpPE AJIKWIbHBIX PaJHKalOB,
KapOOKCUIIbHOM, THAPOKCHIIBHOM, aMUHO- X HUTPOTPYIIIIbI, aTOMOB T'aJIOT€HOB.

Oco06eHHOCTH XMMUYECKUX CBOMCTB cTuposa. [lonmumepusanus cTupoda.

CnocoObl OJIy4eHHs U IPUMEHEHHE apOMAaTUYECKUX YIIIEBOJOPOIOB.

[Ipupoausiii ra3. IlomytHeie HedTsiHBIE Ta3pl. HedThb u ee mpoucxoxaeHHe.
KameHnHblii yrosiabs 1 IpOAYKTHI €ro nepepadoTKU.

CnocoObl  mepepaOOTKM  HeTH:  MEeperoHka, KpPEeKUHr  (TEPMHUYECKUH,
KaTaJIuTUYecKuil), pudopMuHr, nuponus. I[IpoaykTel nepepabOTKH HEePTH, UX
MIPUMEHEHHUE B MTPOMBIIIUIEHHOCTHU U B OBITY.

['eneTnyeckast CBA3b MEXKAY Pa3IMYHBIMU KJIACCAMU YTJIEBOJOPOIOB.

DNEeKTpOHHOE  CTPOCHHME  TaJOre€HIPOM3BOJAHBIX  YIJIEBOJAOPOAOB.  Peakiuu
3aMelleHHs] TaJIoTeHa Ha THaApoKcorpynmy. [leficTBre Ha TaloreHNnpon3BOJHBIE BOJIHOTO
U CIIMPTOBOTO PacTBOpa Ieoud. Bi3aumonencTBHe AUTalOT€HATKAHOB C MarHUEM H
MHKOM. Mcronap30BaHNe rajJoreHnpou3BOAHBIX YIIEBOAOPOIOB B ObITY, TEXHUKE U MPU
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CHUHTE3€ OPTaHUYECKUX BEIIECTB.
DOKCnepUMEHTAIbHBIE METO/IbI M3YUYEHUSI BEIIECTB U UX MPEBPAILCHUI: U3ydeHUE
(U3UYECKUX CBOWCTB YIJIEBOJOPOJOB (PacTBOPUMOCTH), KA4YECTBEHHBIX PEaAKIIUN
YIJIEBOJIOPOIOB PA3IMYHBIX KJIacCOB (0OecrBeyMBaHUE OpPOMHOW WM WOJHOW BOJBI,
pacTBOpa MepMaHTraHaTa Kajus, B3aMMOJICHCTBHE alleTHIICHA ¢ aMMHAYHBIM PacTBOPOM
okcuga cepeOpa(l)), kauecTBeHHOe OOHapyXeHHWE yIyiepoAa W  BOJAOpPOJa B
OpPTaHUYECKUX BEIIECTBAX, MOJYICHHE ITHIICHA ¥ H3yYEHHUE €T0 CBOMCTB, O3HAKOMIICHHUE
¢ xowteknusamu «HedTs» u «YTOmp», ¢ oOpa3nmamMu 1uracTMacc, KaydyKoB M PE3WHBI,
MOJICTTUPOBAHUE MOJIEKYJI YTJIEBOJOPOIOB M TAJIOTCHIIPOU3BOIHBIX YTIIEBOOPOIOB.

Kucsopoacoaep:kamnue opranndeckue coeMHeHU s

[IpenenbHble 01HOATOMHBIE CIUPTHI. CTpOoEHHE MOJIEKY (Ha IPUMEPE METAHOJA U
sTa”oia). l'omonormyeckuil psn, obmas ¢opMmyna, U30MEpUs, HOMEHKJIATypa U
knaccupukauusa. Puznueckue CBOMCTBA MPEAETbHBIX OJHOATOMHBIX  CIIHUPTOB.
Boaopoansie cBsI3U MEXAY MOJIEKYJIAMH CITUPTOB.

XVMMHUYECKHE CBOMCTBA: PpEAKUMU 3aMEUICHUsS, JEruapaTalud, OKHCIICHUS,
B3aUMOJICHCTBUE C OPraHMYECKHMMH M HEOPraHMYECKUMH Kuciaotamu. KauecTBeHHas
peakuyss Ha OJHOATOMHBIE CHUPTHL. JleWcTBME 3TaHOJA M METAHOJA HA OpPraHU3M
yenoBeka. CriocoObl NOMTyyeHusl ¥ MPUMEHEHUE OHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upnl, HOMeHKIaTypa W u3oMepus. OcOOCHHOCTH (U3UYECKUX U
XUMHUYECKUX CBOMCTB.

MHOroatoMHble CHUPTHI — ATWICHIJIMKOIb W I[HIEpUH. DuU3nueckue Hu
XUMHUYECKUE CBOMCTBA: PEAKLUMM 3aMEIICHHUS, B3aUMOJECHCTBUE C OpPraHUYECKUMHU H
HEOPraHWYECKUMH KHCJIOTaMM, KAa4eCTBEHHAs pEaKklIMs Ha MHOTOATOMHBIE CITUPTHI.
JleiicTBue Ha opraHu3M vesioBeka. CriocoObl MOTyYeHUs U MPUMEHEHNE MHOTOATOMHBIX
CIIUPTOB.

@®enon. CrpoeHne MOJIEKyNbl, B3aMMHOE BIASHUE TUAPOKCOTPYNIIBI U
O0eH30abHOTO siapa. Puszndeckue cBorcTBa heHosa. OCOOCHHOCTH XMMUYECKUX CBOMCTB
¢denoma. KauectBennbie peaknuu Ha ¢enon. Tokcuunocts (enona. CrocoObl
MOJIy4eHUs! U pUuMeHeHue gpeHosa. @eHonpopmanbaeruaHas cMoJIa.

KapOoHusabHbIE COEAMHEHUS — albJErH]ibl U KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHWIBHON Tpymmbl. ['oMosiornyeckue psapl aiabJETHAOB M KETOHOB, 0O0IIas
dbopmyna, u3oMepHsi © HOMEHKIIaTypa. PU3nuecKue CBOMCTBA aJIbJIETUAOB U KETOHOB.

XVWMHUYECKHE CBOMCTBA QIbJETUIAOB M KETOHOB: pEaKIUU NPUCOEINHEHHUS.
OxuclieHre anbJeruoB, KaueCTBEHHbIE PEaKIMU Ha ajibAeru/ibl. CriocoObl MOTyYeHUs U
MPUMEHEHHUE albJIETU0B U KETOHOB.

OAHOOCHOBHBIE TIpeJeNbHbIE KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KHCJIOT. M3omepuss u HOMeHknaTypa. DuU3MYecKUe CBOWCTBA
OJTHOOCHOBHBIX TMpENeTIbHBIX KapOOHOBBIX KHUCIOT. BojopoaHbsie CBs3M MeEXIy
MOJIEKYJIaMH KapOOHOBBIX KUCIIOT.

XUMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, PEaKIUsl dTepUPUKALINU, PEAKIUU C
YYaCTHEM YIJIEBOJIOPOJHOIO paguKaa.
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Oco0eHHOCTH CBOMCTB MYPaBbUHOM KUCIIOTHI.

[TonsiTHe 0 MPOU3BOAHBIX KAPOOHOBBIX KUCIOT — CJIOKHBIX dPHUpax.

MHoroo0pa3ue KapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOWMCTB HEMPEIACIbHBIX U
apoOMaTHYECKUX KapOOHOBBIX KHUCIOT, TUKAPOOHOBBIX KHUCIOT, THAPOKCUKAPOOHOBBIX
kucioT. IIpencraBurenu BhICIIMX KapOOHOBBIX KHCJIOT: CTEAPUHOBASI, MAJIbMUTHHOBAS,
oJIeMHOBast KUCIOTHI. CrIOCOOBI MOMYYEHUS ¥ MPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxusie >¢upsl. ['omonorumueckuii psang, oOmas ¢opMyna, H30MEpHUS U
HOMEHKJIaTypa. Pu3znueckne U XUMUYECKUE CBOMCTBA: TUAPOJIN3 B KUCIION U IIEIOYHON
cpene.

Kupsl. Ctpoenue, Puzndeckue U XUMHUYECKHE CBOMCTBA >KMPOB: THUAPOIIU3 B
KHCJION M Ieno4Hoil cpene. OCOOEHHOCTH CBOWMCTB JKHPOB, COJEPKAIIMX OCTaTKH
HEIPEACNIbHBIX JKUPHBIX KHCIOT. JKHpBI B IPUPOJIE.

Mpbuia Kak cOJId BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIEHCTBHE.

O6mas xapaktepucTuka yriaeBojoB. Knaccudukanus yrieBoaoB (MOHO-, IUU
MOJIMCcCaxapubl).

Monocaxapuapl: TIIOK03a, (pykro3a. PU3NMYECKHE CBOWCTBA U HAXOXJCHHE B
npupone. PoTocuHTe3.

XHUMHYECKHUE CBOMCTBA TIIFOKO3bI: PEAKIINY C YYACTHUEM CITUPTOBBIX U AJIbICTHIHOMN
IpynIl, COIUPTOBOE M MOJIOYHOKHCIIOE OpoxeHue. [I[puMeHenne ritoKko3bl, €€ 3HaY€HUE B
AKU3ZHENIEATEIIbHOCTH OpraHU3Ma.

Jlucaxapuasl: caxaposa, MaJIbTO3a. BoccranasnuBaromniue "
HEBOCCTaHaBIIMBarOIIMe aucaxapuabl. [ uaponns aucaxapuaos. HaxoxaeHue B npupoje
Y IPUMEHEHUE.

[Tonucaxapuapl: Kpaxmaj, TJIMKOT€H M 1eiunoio3a. CTpoeHue MaKpOMOJEKYI
Kpaxmajna, TJIMKOT€Ha M LEeJUTI0I03bl. PU3NYecKue CBOMCTBA Kpaxmasia U LEeJITIOI03bI.
XVUMHYECKHE CBOMCTBAa Kpaxmayia: THAPOJIA3, KAueCTBEHHAs peakuus C HOIOM.
XVWMHYECKHE CBOMCTBA UEJUIIOJIO3bl: TUAPOIN3, MOJY4YEHHE HPUPOB LEIUTIOIO03bI.
[ToHsiTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, ALIETATHBIM IIEJIK).

OKCNEepUMEHTAIbHBIE METOJbl M3YYEHUs BEUIECTB M WX [pPEBpalICHUM:
pPacTBOPUMOCTb PA3JIMYHBIX CIHMPTOB B BOJE, B3aUMOJECHCTBUE 3TAHOJA C HATPHEM,
OKHUCJIEHHE H3THJIOBOTO CHUPTAa B albJEerHJ] HAa PACKAICHHOM MEIHOW IPOBOJIOKE,
OKHMCJIEHHE JSTWUJIOBOIO CIHPTa JUXPOMAaroM Kaiausl (BO3MOYKHO HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB), KA4YE€CTBEHHbIE pEaKIMM Ha alpJeruipl (C THUAPOKCHIOM
muammuHcepedpa(l) u ruapoxcumom menu(Il)), peakmus rauiepuHa ¢ TUAPOKCHIOM
Menu(Il), xumuyeckne CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI, B3aWMOJICHCTBUE
pactBopa rioko3bl ¢ ruapokcuaoM meau(Il), B3anmmopeicTBUe Kpaxmanaa C HOJIOM,
peIIeHre dKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMaMm «Cruptel U GeHoby, «KapOboHoBbIe
KUCJIOTHI. CIIOKHBIE YDUPBI.

A3oTcoepkaniue OpraHnyecKue coeIuHeHus

AMUHBI — OpraHWYEeCKHWe NPOW3BOJHBIE ammuaka. Kiaccuduxaius aMUHOB:
anu(paTHIECKUe U apOMaTUYECKHE; TMEPBUYHbBIC, BTOPUYHBIE U TpeTH4Hble. CTpoeHue
MOJIEKYyJ, oOmas Gopmyna, H30MEpHs, HOMEHKJIATypa HW (PU3WYECKHe CBOWCTBA.
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XUMHUUECKUE CBOMCTBA ain()aTUUECKUX aMHUHOB: OCHOBHBIC CBOMCTBA, AJIKHJIMPOBAHHE,
B3aMMOJICHCTBHE MMEPBUYHBIX aMUHOB C a30TUCTON KUCI0TOM. CONM aKUIaMMOHUS.

AHWIMH — TIpeICTaBUTE]h aMHHOB apoMaTHueckoro psnga. CTpoeHHe aHWIIMHA.
B3aumHOe BiusSHUE TPYIIT aTOMOB B MOJCKyJie aHWIMHA. OCOOCHHOCTH XMMHYECKHX
CBOWCTB aHWIMHA. KauecTBEeHHbBIC peaKkIuy Ha aHUJIVH.

CriocoObl  TOJMYYeHHST W TPUMCHEHHE anupaTHIeCKuX aMHuHOB. [loirydeHune
aHWJIMHA U3 HUTPOOEH301a.

AmuHokucioTel. Homenknatypa u wm3omepusi. OTHENbHBIC TPEICTABUTEIH 0-
AMUHOKHCIIOT: TJIUIMH, ajJaHuH. DH3uYecKkre CBOWCTBA aMHHOKHCIOT. XHUMHYCECKUE
CBOWCTBA aMHUHOKHCJIOT KaK aM(pOTEPHBIX OpPraHMYECKUX COCJAUHCHHM, peaKIus
MOJMKOHJICHCAIIMK, OO0pa30BaHWE TCNTUIHONH CBS3M. bBHOJOrMYecKOoe 3HAYCHHUE
aMUHOKHCIIOT. CHHTE3 Y THJIPOJIU3 TICITHIOB.

benku kak mnpupomHble nomuMepbl. [lepBuyHas, BTOpHYHAsS M TPETHYHAS
CTpyKTypa OenkoB. XHMHYECKHE CBOWCTBAa OCJIKOB: THUIPOJIU3, JIEHATypaIus,
KaueCTBEHHBIC PEAKIINH Ha OCITKH.

OKCIIepUMEHTAIBHBIE METOJBl HM3yYeHUS BCIISCTB W WX IPEBpaIlCHUH:
pacTBOpeHHE OCIIKOB B BOJIC, JICHATYpaIis OCIIKOB IPH HAaIPEBaHWH, IBETHBIC PEaKIIUU
Ha O€NKHW, pelIeHrue OSKCICPUMEHTAIBHBIX 3a7ad 10 TeMaM «A30TcoiepKalne
OpraHHYECKHEe COSTUHCHMS» U «Pacro3HaBaHue OPraHMYECKUX COCAMHCHUI.

BbicokoMoieKyJIsIpHbIE COeIMHEHUS]

OCHOBHBIE TOHATHS XHMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpPU3ALUU, CPEAHSIS MOJEKYISIpHAs
Macca. OCHOBHbIE METOJbl CHHTE€3a BBICOKOMOJIEKYJSIPHBIX  COCAMHEHMH  —
MOJIMMEPHU3ALUS U MOJUKOHEHCAL.

[Tonumepuble  Martepuansl.  [lmactmaccsl  (MONMMATUIIEH,  TOJMIIPONMIIEH,
MOJIMBUHUIIXJIOPU, HOJIUCTUPOIL, HOJUMETHIIMETaKpHIIaT, NOJUKapOOHAaTHI,
MoJIMATUIICHTEPEePTaNAT). Y THIHM3AIKUS U IepepadOTKa TUIaCTHKA.

DOnacToMepbl: HaTypalbHbId Kay4dyK, CHUHTETUYECKHE Kayuyyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIN, U30ITPEHOBLIN). Pe3una.

BonokHa: HaTypaibHble (XJIOMOK, MIEPCTh, MLIENK), HCKYCCTBEHHBbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH | JIaBCaH).

OKCHNEPUMEHTAIIBHBIE  METOJbl W3Y4YEHUs BEUIECTB M HX IPEBpaALICHUM:
O3HAaKOMJIEHWE C 0Opa3llaMu MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, ILIaCTMAacC,
KAay4yKOB, PEIICHHE IKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Pacro3HaBaHue MmacTMace U
BOJIOKOH).

PacueTHrble 3amaun.

Haxoxaenne MonekyasipHON (popMysibl OpraHU4eCKOro COEAMHEHUS 110 MacCOBBIM
JOJIIM 3JIEMEHTOB, BXOJSLIMX B €r0 COCTaB, HAXOXKJIEHHWE MOJIEKYJSAPHON (OpMYIIbl
OpPraHUYECKOTO0 COETUHEHMs Mo Macce (00beMy) MPOIYKTOB CrOpaHUs, MO KOJUYECTBY
BemecTBa (Macce, o0O0beMy) TMPOAYKTOB pEaKIUW W/WIW HUCXOJHBIX BEIIECTB,
YCTaHOBJICHHE CTPYKTYpHOU (HOpMyJbl OpraHMYECKOTO BeIllecTBa Ha OCHOBE €ro
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XUMHUYECKHUX CBOMCTB MJIM CIIOCOOOB IMOIY4YEHHUs, ONPEAEICHUE JOJIU BbIXOJA MPOIyKTa
pPEaKuuu OT TEOPETUUECKN BO3MOKHOTO.
MexnpeaMeTHbIe CBA3H

Peasmszanust MeXnpeaMETHBIX CBSA3EH IIPU U3YYEHUH OPraHUYecKOW XxuMuu B 10
KJIACCE OCYIIECTBISIETCST 4Yepe3 HCIIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATUM, TaK U IOHATUMN, MPUHATHIX B OTIEIBHBIX MPEAMETaX €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmue ecTecTBEHHO-HAYYHbIE IIOHATHUS: SIBJICHHE, HAydHbIM (akT, rumoresa,
Teopus, 3aKOH, aHajiu3, CHUHTE3, Kilaccupukauus, HaOIIOACHUE, U3MEpPEHHUE,
DKCIIEPUMEHT, MOJENb, MOJIECIIUPOBAHUE.

dusnka: Marepus, aToOM, 3JIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIA, SHEPT€THUECKUM
YPOBEHb, BEILIECTBO, TEJIO, OOBEM, arperarTHOE COCTOSIHUE BEUIECTBA, (PU3UUYECKHUE
BEJIMYMHBI, EJUHULBI U3MEPEHUS, CKOPOCTh, SJHEPTHs, Macca.

buonorus:  kierka, OpraHums3M, OJKOcHCTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTb, ABTOTPO(QHBI M TeTepOTpPO(HBIA TUIl MNUTAaHUS, OpOKEHHUE,
(doTocuHTE3, IbIXaHuE, OCIKH, YIIIEBOAbI, )KUPbI, HYKJIIENHOBBIE KUCIOTHI, (JEPMEHTHI.

['eorpadusi: mone3Hple HCKOMAaeMbI€, TOIIUBO.

TexHonorus: NUILEBble TPOIYKThI, OCHOBBI PAallMOHAIBHOTO MUTAHUS, MOIOIIUE
CPEACTBA, MATEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHH

AtoM. CocTaB aTOMHBIX SA€p. XUMUYECKUHN JIEMEHT. M30TOIBI.

CtpoeHue 3IEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIE YHUCIA. DHEPreTHUECKHE
YPOBHH U TIOAYPOBHH. ATOMHBIE opoutanu. Knaccudukaimss XUMHUUECKUX AJIEMEHTOB
(s-, p-, d-, f-amements). PacmpeneicHue 3JIEKTPOHOB [0 aTOMHBIM OPOUTANISIM.
DOneKkTpoHHBIE KOH(PUTYpaIlMK aTOMOB AJIEMEHTOB MEPBOTO — YETBEPTOrO IMEPUOJIOB B
OCHOBHOM U BO30YXXJIEHHOM COCTOSIHUH, dJIEKTPOHHbIE KOH(PUTYpPAIIUH HOHOB.

DJIEKTPOOTPHUIIATEIILHOCTD.

ITepuonnueckun 3axkoH u Ilepuoanueckas cucrema xumuueckux sneMeHToB J[.1.
MenpaeneeBa. CBsi3b NMEpUOIUUECKOTO 3aKkoHA U [leprnoandeckoil CUCTEMbl XUMUYECKUX
AJIEMEHTOB C COBPEMEHHON TEOpUEH CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHMS
CBOMCTB XMMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB IO
rpymIam u nepuoaam. 3HaueHue nepuoandeckoro 3akona /[.M. Menneneena.

XumMuyeckass CBsA3b. Buabl XMMHYECKOM CBSI3U: KOBaJCHTHAsl, MOHHAas,
MeTalnyeckas. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOM CBSI3M: OOMEHHBIA U JJOHOPHO-
aKIENTOPHBIA. OHEpruss W JJauHa CBsI3U. llonsipHOCTH, HANMpPaBIEHHOCTh W
HACBIIIAEMOCTh ~ KOBAJIEHTHOM  CBsi3u. Kparwele cBs3u. Bopopoanas  CBs3b.
MexMOJIEKYIIIPHBIE B3AUMOICHCTBUS.

BaneHTHOCTh U BaJ€HTHBIE BO3MOKHOCTH aTOMOB. CBSI3b JIEKTPOHHOU CTPYKTYPbI
MOJIEKYJI C WX TEOMETPUYECKUM CTpPOCHHEM (Ha MpUMEpe COETUHEHUM 3JIEMEHTOB
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BTOPOTO NIEPUO/IA).

[IpencraBienre O KOMIUIEKCHBIX coequHeHUsIX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeib, JUTaHbl. 3HAUCHNE KOMIUIEKCHBIX coeauHeHui. [lonsTue o
KOOPJIUHAIITMOHHOW XHUMUH.

BemectBa ~ MOJIEKYISIPHOTO U HEMOJIEKYJSIPHOrO CTPOEHHUS. Tunsl
KPUCTALTNYECKUX PEIIETOK (CTPYKTYP) M CBOMCTBA BEIIECTB.

[Tonsitie 0 mucmepcHbIX cuctemax. MctuHHbIe pacTBOphl. CIIOCOOBI BBIPAKCHUS
KOHIIEHTpPAIIMM pPACTBOPOB: MaccoBas JOJsl BEIIECTBA B PacTBOpPE, MOJIsIpHas
KOHIIeHTpanusi. HacellieHHble YW HEHACBIIIEHHBIE  PacTBOPbI, PACTBOPUMOCTb.
Kpucramnoruaparst.

Knaccudukanuss v HOMEHKIaTypa HEOPTaHMYECKHUX BEIIECTB. |pHBHAIBHBIC
Ha3BaHUs OTAEIIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Kiaccupukanuss XUMHYECKMX peakIuii B HEOPraHWYECKOW W OpPTraHUYeCKOn
XMMHMHU. 3aKOH COXPAHEHHUsSI MacChl BEIIESCTB; 3aKOH COXPAHEHUs W IIPEBpaICHUS
SHEPrUU MNpPU XUMHUUYECKUX peakiuax. TeroBbie 3(DPEKThl XUMUUECKUX PEAKIUH.
TepMOXUMHUYECKHUE YPABHEHHUS.

CkopocTh XMMHUYECKOW pEaKIuu, €€ 3aBUCUMOCTh OT Pa3JIMYHbIX (PaKTOPOB.
I'omoreHHsIe 1 reTeporeHHsle peakuuu. Karanus n katanu3aTtopsl.

OG6patuMble W HeOOpaTHUMBbIE peakIuu. XUMHYecKoe paBHOBecHe. DaKTOpHI,
BIIMSIIOIIME Ha TMOJOXKEHUE XHMHYECKOTO PpABHOBECUA: TEMIEpaTypa, [aBJICHUE U
KOHIICHTPALMU BEIIECTB, y4acTBYytomMUX B peakuuu. [Ipunuun Jle [larense.

OnekTponuTuueckas auccoruanus. CuiabHble W clia0ble JIeKTpoJuThl. CTeneHb
nucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCJIOTHAsA, HEUTpasbHAas, IIEJIOYHAS.
Bogopoausriii mokasarens (PH) pactBopa. ['uapoinus coneii. Peakiun HoHHOT0 0OMeEHa.

OKUCIIUTENBHO-BOCCTAHOBUTEbHBIC peakiinu. CTeneHb OKUuciIeHust. OKUCIUTEND U
BOCCTaHOBUTENb. [Iporiecchl OKUCICHUS] 1 BOCCTAHOBJICHUS. BaxKHEWIIIMEe OKUCITUTENN U
BOCCTAaHOBHUTEIN. MeTo/ AJIEKTPOHHOTO OajaHca. DJICKTPOJIM3 PAaCTBOPOB U PACILIABOB
BEIIECTB.

OKCNEepUMEHTAIbHbICE METOAbl HM3YUYEHMS BEUIECTB W HUX MPEBpaILlCHUM:
pa3loKEeHWE TMEpPOKCHJAa BOJOpOAAa B NPUCYTCTBUU  KaTaau3aTropa, MOJAEIU
KPUCTAUIMYECKUX PEIIECTOK, MPOBEACHUE PEAKIMA HOHHOTO OOMEHa, OIpeAcICHUE
cpeanl pacCTBOPOB C IMOMOIIBIO MHANKATOPOB, M3YUCHUE BIUSHUS PA3IUIHBIX (DAKTOPOB
Ha CKOPOCTh XUMHUYECKOMN PEAKIMU U MOJIOKECHUE XUMUYECKOTO PAaBHOBECHS.

Heoprannueckasi xumms

[Tonoxenne HemeramwoB B [lepuonanyeckon cucreMe XuMuYeCcKux 3eMeHToB . 1.
MenneneeBa 1 0COOCHHOCTH CTPOEHUSI UX aTOMOB. DU3NUYECKUE CBOMCTBA HEMETAILIOB.
Annotponus HEMETALIOB (Ha MpUMepe KUcopoa, cepol, pocdopa u yriepoaa).

Bomopon. Ilonmyuenue, ¢usudeckue u XUMHUYECKHE CBOWMCTBA: PEAKIUU C
METAJJIAMU U HEMETAJJIAMHU, BOCCTAHOBUTEJIbHBIE CBOUCTBA. [ MApHUIBI.

lanorensl. Haxoxxnenue B Tpupojie, CHOCOObI MOJydeHUs, (U3UYECKHE U
XAMHUYECKUE CBOMCTBA. ['aJIoreHOBO10pO/1bl. BaskHENIIINE KUCIOPOICOAEPKAILINE
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COEIMHEHUs TajoreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CHOCOOBI MOJYYEHUS
rajgoreHoB. [[puMeHeHne raJoreHoB U X COCIMHEHHUM.

Kucnopon, o30H. JlabopaTopHble M TPOMBIIUICHHBIE CIOCOOBI TMOJIYYEHUS
kuciopoaa. u3nueckue U XUMUYECKHE CBOMCTBA U NMPUMEHEHUE KUCIOPOJA U O30HA.
OxcHbl M TEPOKCH/IBI.

Cepa. Haxoxaenue B mpupoje, crnocoobl MoIydeHus, Gu3nueckue 1 XUuMUUECKHUe
cBoiictBa. CepoBogopoa, cyiabduasl. Oxkcua cepbl(IV), okcua cepol(VI). Cepuucras u
CepHasi KUCJIOThl U MX coyid. OCOOEHHOCTH CBOMCTB CEpHOM KHUCIOTHL. [IpumeHeHue
CEpBI U €€ COCTMHECHUI.

Azot. Haxoxaenue B npupojie, CiocoObl MoiaydeHusi, (GU3NIeCKue 1 XUMUIECKUE
cBoiicTBa. AMMuUak, HUTpuUabl. OKcuabl a3oTa. A30THUCTasi M a30THAas KUCIOTHI U UX
cosi. OcoOEeHHOCTH CBOMCTB a30THOM KUCHOTHL. [IpuMeHeHne a3oTa U ero CoeAMHEHUH.
A30THBIE YI0OpEHUSI.

®ochop. Haxoxnenue B mpupone, CHOCOObI TMOMy4YEHHUs, (PU3NUECKUE U
xumudeckue cporictBa. ®ochunbr u pochun. Oxcuast hocdopa, pochopHas kucnora u
ee conu. [Ipumenenue gpocdopa u ero coenunennii. PochopHbie y100peHHUs.

Yraepon, HaxoxaeHue B nmpupoje. AuioTpornHbeie Mogudukanuu. Ou3ndeckue u
XUMUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpa30BaHHBIX yriaepogoMm. Okcun
yrinepona(ll), oxcun yrinepona(IV), yrogbHas KucioTa ¥ €€ COJIM. AKTUBUPOBAHHBIN
yroib. [[puMeHenne npocThiX BEMECTB, 00PAa30BAHHBIX YIIIEPOIOM, U €r0 COCIMHEHU.

Kpemuuii. Haxoxxnenue B mpupoje, CrnocoObl TONydeHHs, (QU3ndecKkue u
xumudeckue cBoiictBa. Oxcun kpemHus(IV), KpeMHueBass KHCIOTa, CHUJIMKATHI.
[IpumeHnenne kpeMHus 1 ero coenHeHni. CTEeKI0, €ro NoJIy4YeHue, BUIbI CTEKIIA.

[Tomoxenne wmeraiuioB B llepuoanueckor CHUCTEME XHWMHYECKUX JJIEMEHTOB.
Oco00EeHHOCTH CTPOEHHUS IEKTPOHHBIX 000JI0YEK AaTOMOB METAJIJIOB.

O6mue ¢dusnyeckue cpoiicTBa MeTasioB. [lpuMeHeHue meTamwsioB B OBITY U
TexHuke. CIiaBbl METAIOB.

DJIEKTPOXUMHUUECKUN sl HanpspKeHU meTtaiioB. OOImue crnocoObl MOTyYeHHs
METAIJIOB: THUJIPOMETAIUTYPIusi, MUPOMETAIUTYpPrus, 3JeKTpoMetaimyprus. llonstue o
KOppo3uu MeTayioB. CriocoObl 3a1IUTl OT KOPPO3HH.

O6mas xapaktepuctuka MetaioB [A-rpynnsl  [lepuonuueckoid  cucTeMbl
XUMUYECKUX DJIEMEHTOB. HaTpwii u kanwmii: momydeHue, QU3NUECKHUE W XUMUUYECKUE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCAUHEHU.

O6mas xapakrtepuctuka MetamuioB [IA-rpynmer  [lepuonnyeckoit  cUCTEMBbI
XUMUYECKUX AJIEMEHTOB. Maruuii U KajbIUil: MONyYeHUE, PU3HUECKUE U XUMUUYECKHE
CBOWCTBA, NPUMEHEHUE MPOCTBIX BELIECTB M UX COEAWHEHUU. JKECTKOCTh BOABI U
CIOCOOBI €€ YCTPAHEHHUSI.

AmoMuHMI: TOTy4YeHre, (U3MYECKHEe M XWMHUYECKHE CBOWCTBA, MPUMEHEHUE
MIPOCTOTO BEILECTBA U €ro coeAMHEHU. AMGPOTEpHbIE CBOMCTBA OKCHJIA U THIPOKCHIA
ATIOMUHMUS, TUAPOKCOKOMILIEKCHI aJTFOMUAHMSL.
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O6miass  xapakTepucThuka  MeTaioB  moOouHbix  moarpynn  (b-rpymm)
[Teprnoanyeckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

Pu3nueckue M XMMHUYECKHE CBOMCTBAa XpoMa U €ro coeauHeHuil. OKCHUIbl U
ruapokcuasl  xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel ¥ AMXpOMATHI, HX
OKHCIIUTENIbHBIC CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

DOU3NYECKNEe U XUMMUYECKHME CBOMCTBA MApPraHIa U €ro COeAMHEHUN. Baxnenmme
coenquHenus  Mmapranua(ll), wmapranna(lV), wmapranna(VI) wu  mapranna(VIID).
[IepmaHranat Kanus, €ro OKUCIUTEIbHBIE CBOKCTBA.

Pu3nueckue M XUMHUUYECKHME CBOWCTBA jKejne3a W ero coeauHeHuil. OKCHIBI,
ruapokcuanl U conu xeneza(ll) u sxeneza(Ill). [Tonydyenne u npuMeHeHHE Keje3a U ero
CILJIABOB.

Ou3nUeCKne U XMMHYECKHE CBOMCTBA MeIM U €€ coeauHeHuu. [lomydeHue u
MIPUMEHEHUE MEJIU U €€ COEAUHEHUN.

[uuk: nmonydenue, puU3nyecKue U XUMUYECKUE CBOMCTBA. AM(OTEpHBIE CBOMCTBA
OKCHJIa M TUAPOKCUJIA IIMHKA, THAPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHeHune nuHKa U ero
COCIMHCHUM.

DKCIEepUMEHTaIbHBIE METOJIbl U3YUYEHHUs BEIIECTB M MX MPEBpAICHUM: U3yYeHUE
0o0pa3IoB HEMETa/IoB, ropeHue cepbl, (ocdopa, xene3a, MarHus B KHUCIOPOJE,
M3ydeHHE KoJuleKuun «MeTajibl W CIUIaBbl», B3aUMOJCHCTBUE IIEIOYHBIX U
IEJI0YHO3EMETBHBIX METAJUIOB C BOJION (BO3MOXKHO MCIOJIb30BAHHUE BUIEOMATEPUAIIOB),
B3aMMO/JICHCTBUE IIMHKA U JKEJI€3a C PacTBOPaMU KHUCIIOT M IIEIOYEH, KaueCTBEHHBIC
peaKkIMM Ha HEOPraHUYEeCKHWE AaHUOHBI, KAaTHMOH BOJOpPOJA W KAaTHOHBI METAILIOB,
B3aMMO/ICHCTBUE TUAPOKCUIOB aFOMUHUS M IIUHKA C PAaCTBOPAMH KHUCJIOT U IIEJIOUEH,
pelIeHrEe SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMaM «l anorensl», «Cepa U €€ COeTMHEHUS,
«A30T u dochop u ux coemuHeHUs», «MeTamibl TJIABHBIX MNOATPYNN», «MeTauibl
MOOOYHBIX TTOATPYIII.

XuMHUSA U KU3Hb

Ponb xumuu B 06ecrie4eHu yCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA.

[ToHsATHE O HAYYHBIX METOJIaX MIO3HAHUS U METOIOJIOTMU HAYYHOT O UCCIIEI0BAHHSI.

Hay4Hble IpUHIMIBI OPraHU3alMA XMMUYECKOTO IPOU3BOACTBA. [IpoMblieHHBIE
CIOCOOBI TOJIYYEHHUS] BaKHEMIMX BelIecTB (HAa MpuUMepe MNPOU3BOJCTBA aMMHUAKa,
CEepHOIl KHUCIIOTBI, MeTaHousa). [IpombllIeHHBIE CHOCOOBI TOJYYEHUS METAJUIOB U
CIUIABOB. XMMHUUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH CpPeAbl M €ro IMocaeAcTBus. Polb
XUMHHU B 00€CTICYCHUH SHEPreTHIeCKON O€30MMacHOCTH.

XuMus ¥ 300pOBbe uesioBeka. JIekapcTBeHHble cpencTsa. [IpaBuna ucnosb3oBanus
JIEKapCTBEHHBIX MpenapaToB. Pojb XMMUM B pa3BUTUN METUIIUHBI.

XuUMUSl THUIIA: OCHOBHBIE KOMIIOHEHTHI, MHILEBble 100aBku. Poiab Xxumuum B
oOecreyeHnn MUIIeBOil 0€30MaCHOCTH.

Kocmernueckne u mnapdromepHbie cpenactBa. beitoBas xumuda. [IpaBuia
0€3011acHOT0 MCIIOIb30BaHMs MPENapaToB OBITOBOM XMMHUHU B TIOBCETHEBHOM KU3HU.

XUMHSI B CTPOUTENBCTBE: BAXKHEHUIITNE CTPOUTENbHBIE MAaTEpHabI (LIEMEHT, OETOH).
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XuMHS B CEJIbCKOM X034icTBe. OpraHu4ecKrue U MUHEpaJIbHbIE yI00pEHHUS.
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHUalibl, KPACKH, CTEKJIO, KepaMHUKA.
Pacuernsble 3a1aun.

Pacuetsl: Maccel BemiecTBa WM OObE€Ma Tra30B 10 H3BECTHOMY KOJHUYECTBY
BEILIECTBA, MACCE€ WU OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEUIECTB, MACCHI
(oObema, KonMYecTBa BEIIECTBA) MPOIYKTOB PEAKIUHU, €CIM OJHO M3 BEIIECTB HMEET
IIpUMECH, Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOJIYKTa PEAKLMH, €CIU OJHO M3
BELIECTB JJaHO B BHJIE pacTBOpa C OMNPENEICHHOM MaccOBOM 0Jeil pacTBOPEHHOTO
BEIIECTBA, MACCOBOW JIOJM M MOJIIPHOM KOHIIEHTpallMK BEIIECTBA B PacTBOpE, JOJIH
BBIXO0/Ia MPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3H

Peanuzanus MeXnpeaMETHBIX CBSI3€M MPU U3YyYEHUU OOIIEH M HEOpPraHu4YecKou
xuMud B 11 Kilacce OCyIECTBISIETCS Yepe3 MCHOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX NOHATUM, TaK U NOHATHHI, IPUHATHIX B OTIAEIBHBIX IPEAMETAX €CTECTBEHHO-
Hay4HOI'O LUKIIA.

OOmiue ecTecTBEHHO-HAyYHbIC TOHSTHS: SIBICHHWE, HAY4YHbIH (akT, TUIOTE3a,
TEOpHsI, 3aKOH, aHallu3, CHUHTE3, KJaccu(ukauus, I[EepUOAUYHOCTh, HAOIIOACHHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEJIb, MOJICJIMPOBAHUE.

duznka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TONBI, PaJUOaKTUBHOCTh, MOJIEKYJIA, DHEPreTUYECKUU YpPOBEHb, BEILECTBO, TEJO,
00BbEM, arperaTHOE COCTOSIHME BEIIECTBA, WICANIbHBIM ra3, (U3NYEeCKUE BEINYHUHBI,
€AMHUIIBI U3MEPEHMSI, CKOPOCTh, SHEPT s, Macca.

buonorus: knerka, opraHu3M, 3KocucTema, Ouocdepa, mMeTaboNIM3M, MAKPO- U
MHUKPO3JIEMEHTBI, O€NKH, JKUPBI, YIJIEBOJbI, HYKIECHHOBBIE KHUCIIOTHI, (DEepMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U MOTOK SHEPTUHU B IKOCUCTEMAX.

I'eorpadusi: MuHepanbl, TOpHbIE MOPOJbI, IMOJE3HbIE MCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: XUMHUYECKash MPOMBILUIEHHOCTh, METALTYprusi, CTPOUTEIIbHbIE
MaTepuaibl, CEIbCKOXO3SICTBEHHOE MPOU3BOJICTBO, NHUUIEBAs IPOMBIIIIEHHOCTD,
(dapMmaneBTUYECKAs] MPOMBIIUIEHHOCTh, MPOU3BOJICTBO KOCMETUYECKUX IpEnapaTos,
IIPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaTEpHAJIOB, 3JEKTPOHHAs IPOMBIIIIEHHOCTb,
HAaHOTEXHOJIOTUH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMS ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpebOBaHMUsS K  pe3yidpTaTaM  OCBOCHUS
00yJaroIMMUCS TPOTrpamMM CPETHETO OOIIeT0 00pa30BaHus:  JIMYHOCTHBIM,
MeTarpeIMETHbIM
U TIPEIMETHBIM.

B COOTBETCTBUM C CHCTEMHO-ACSTEIILHOCTHBIM TMOAXOAOM B  CTPYKTYpe
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MpeaMeTa «XUMHs Ha YPOBHE CPETHEro OOIIero
0o0pa30BaHMs BBIJCICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE 00YYaIOIUMHUCS POCCUNCKON TPpaXKIaHCKON UACHTUUYHOCTH;

TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOOIIPEIETICHHIO;

HAJIMYUE MOTUBAIIMU K O0yUCHUIO;

TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIMXCsS PYKOBOJCTBOBATHCS TNPUHSATHIMHA B
oOIecTBe MpaBUIaMHi U HOPMaMU TIOBEICHUS;

HaJIM4KE MPABOCO3HAHUS, YKOJIOTHYECKOM KYIbTYPHI;

CHOCOOHOCTb CTaBUTh LU U CTPOUTH KU3HEHHBIE IIJIaHBbI.

JIndHOCTHBIE ~ pe3yJbTaThl ~ OCBOGHHUS  mpenMera  «XUMHS»  OTPaXKaroT
c(OpPMUPOBAHHOCTh ~ OMBITA [MO3HABATEIbHOW M  MPAKTUYECKON  JIEATEIBHOCTH
oOyJaromuxcst B Ipoliecce peaan3aluuu 00pa3oBaTeIbHON AeSITENbHOCTH.

JIu4HOCTHBIE  pE3yNbTaThl  OCBOCHUS  MNpeaMeTa  «XUMHUA»  OTPAKAIOT
c(hOpMUPOBAHHOCTh  ONBITA [O3HABATEJIBHOW U  MPAKTHYECKOW  JIEATEIbHOCTH
o0ydaromuxcs B MPOLecce peain3ainy 00pa3oBaTeIbHON AESTENbHOCTH, B TOM YHUCIIE B
YaCTH:

1) rpa’kaaHCKOro BOCHIUTAHMSA:

OCO3HaHUsI OOYYAIOUIMMHUCS CBOUX KOHCTHTYIIMOHHBIX TIPaB U OOS3aHHOCTEH,
YBXXCHUS K 3aKOHY U MPABOIOPSIKY;

NPE/ICTABIICHHS O CONMAIBLHBIX HOPMAX M MPABUIIAX MEKIMIHOCTHBIX OTHOIICHUM
B KOJUICKTHBC;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW MAEATCILHOCTH HPU CO3JaHUH YUEOHBIX
IPOEKTOB, PEHICHUU YYEOHBIX W IMO3HABATEIBLHBIX 3a7a4, BBINOJHEHHH XHMHYECKUX
IKCIIEPUMEHTOB,

CIIOCOOHOCTH MMOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHHSI, JIOTUKY U apTyMEHTBI
APYTHX MPH aHATN3E Pa3InIHbIX BHIOB yUCOHOMH IEATEIBHOCTH;

2) MaTPHOTHYECKOr0 BOCIIHTAHUSI:

IIECHHOCTHOTO  OTHOIIEHUSI K MCTOPUYECKOMY W  HAy4YHOMY  HACIEIHIO
OTCUYECTBECHHON XMMUH,;

YBOXEHUSI K TMPOIECCY TBOpPYECTBA B OOJACTH TEOPUHM M MPAKTHYECKOTO
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IIPUJIOKEHUS XUMHUHU, OCO3HAHMS TOTO, YTO JAHHBIE HAYKH €CTh PE3YJIbTAT JJINTEIIBHBIX
HAOMIOICHNI, KPOMOTIUBBIX SKCIEPUMEHTAIBHBIX MOHMCKOB, IOCTOSHHOTO Tpyaa
YYEHBIX U IPAKTUKOB;

UHTEpeca U IO3HABATEIbHBIX MOTHMBOB B IIOJYYEHUU M IIOCIEAYIOLIEM aHAJIA3E
UH(pOPMAIIMU O EPETOBBIX JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOT'0 BOCITUTAHMSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHWBATh CHUTYaIliW, CBA3aHHBIC C XUMUYCCKUMH SBICHHUSIMH, W
MPUHUMATh OCO3HAHHBIE PEUICHUSI, OPUECHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE HOPMBbI
U LIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEICHHUE U TIOCTYIIKH CBOMX TOBAPHUILEH C MO3UIIUIMA
HPABCTBEHHBIX U MPABOBLIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB,;

4) ¢opmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS LICHHOCTEN 3J0pOBOro M 0€30MacHOro 00pasa KU3HU, HEOOXOUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PH3UYECKOMY M TCHUXHYECKOMY
3JI0POBBIO;

coONIo/IeHUs TMpaBwil Oe3omacHOro oOpalieHusi ¢ BelecTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

NOHMMAaHHUS [IEHHOCTH MpPaBWJI MHJIWBUIYAJIBHOTO U KOJUIEKTMBHOTO 0O€30IacHOI0
NIOBEJICHUS B CUTYaLUsAX, YTPOKAIOLIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSl TOCIEACTBHM ¥ HEMPUSATHUS BPEIHBIX MPUBBIUEK (yIOTPEOICHHS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHS);

5) TpyAOBOro BOCIIUTAHMSA:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B y4e€OHO-HCCIICIOBATEIHCKON ACATEIHBHOCTH,
0O0I1IeCTBEHHO T0JIE3HOM, TBOPUECKOM U IPYTUX BUAAX JACATEIHHOCTH;

YCTAaHOBKM HAa aKTUBHOE YYacCTHE B PCIICHWW MPAKTHUYCCKUX 3a7a4 COIMAIbHOMN
HaIpaBJIEeHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

HMHTEpeca K MPaKTUIECKOMY M3yUeHUIO Tpodeccuil pa3IudaHoro pojaa, B TOM YHCTIe
Ha OCHOBE IMPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMHH;

YBaXEHUS K TPYNY, JIOASIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BHIOOPY MHIWBHUAYaTbHOW TPAaeKTOPUU 0Opa3OBaHMS,
Oynymieit npodeccun MU peanu3alud COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YUYETOM
JUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XHMHH, WHTEPECOB H MOTpPeOHOCTEH
00IIIEeCTBA;

6) IKOJIOrH4ecKOro BOCIIUTAHUS:

HKOJIOTHYECKH 11eJIeCOOOPa3HOr0 OTHOIICHHS K TPUPOAE KaK HCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHMMAaHHUS TJIOOATBHOTO  XapaKTepa 3KOJOTMYECKMX MpoOsieM, BIUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE NPHUPOJTHON U COLIMAIIBHOM CPEJIbI;

OCO3HAHUSI HEOOXOJAMMOCTU MCIOJIb30BAHUS JOCTUKEHUNM XUMHUHU ISl PEIICHUS
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BOITPOCOB pAallMOHAJIBHOI'O ITPUPOAOIIOJTIB30BaAHMA,

aKTUBHOTO HENPUATHS JNEUCTBUM, NMPUHOCALIUX BpPEI OKPYKAIOIIEH NPUPOIHON
cpele, YMEHHUS TPOTHO3UPOBATH HEOIArONPUATHBIE SKOJIOTMUYECKHE MOCIEACTBUS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIU4Msl Pa3BUTOTO DSKOJOTHYECKOIO MBIIUICHHS, 3KOJOTUYECKOM KYyJbTYPBI,
ONBITA JEATEIIBHOCTH JKOJIOTMYECKON HAIIPABICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS
UMHU B NO3HABATEJIbHON, KOMMYHUKATUBHOW M COLMAJIBHOM IPAKTHKE, CIOCOOHOCTH U
YMEHHSI aKTUBHO MTPOTUBOCTOATH UACOIOTHH XeMo(poouu;

7) MEeHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAYKU U
0OIIIECTBEHHOM MPAKTUKH;

MOHUMAaHUs CIeNU(PUKA XUMUU KaK HayKH, OCO3HAHUS €€ POoiu B (DOPMUPOBAHUU
pPallMOHANIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO TMpEJCTaBiICHUs 00
OKpYJKaIoIeM MHUpPE KaK O €IWHCTBE MPUPOJIBI W YEIOBEKAa, B IMO3HAHUHM TPHPOIHBIX
3aKOHOMEPHOCTEHN U pelieHuu Ipo0ieM COXpaHEeHHs IPUPOTHOT'O PABHOBECHS,

yOEXKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHU JJIT COBPEMCHHOW IMBWIIM3AIUHU: B
ee TYMaHHCTHUYECKOM HAIMpaBJICHHOCTHU M BAXKHOW pOJIM B CO3/IaHMM HOBOM Oa3bl
MaTepHaNIbHOU KYJIbTYPhI, B PEIICHUU TJIOOAIBHBIX MPOOJEM YCTONYMBOTO Pa3BUTHS
YEeJI0BEYECTBA — CHIPHEBOM, SHEPTETUUECKOM, TUIIIEBOM U IKOJIOTHYECKON 0€30MacHOCTH,
B Pa3BUTUU MEIUIIMHBI, OOCCIEUCHUM YCIOBUN YCHEIIHOTO TpyJa U SKOJIOTHYECKH
KOM(pOPTHOM KU3HU KXKAOTO WieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: MOHUMAaHUS CYINTHOCTH METOAOB TO3HAHUA,
UCIIOJIb3YeMbIX B E€CTECTBEHHBIX HAyKax, CIOCOOHOCTH HCIIOJIb30BaTh IMOTy4aeMbIe
3HAHMS 1)1 aHAJIW3a U OOBSICHCHUS SBIICHUN OKPY>KAIOIIETO MUPA W MPOUCXOASAIINX B
HEM HM3MEHEHMM, yMEHHS JelaTh OOOCHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAYYHBIX
($haKTOB U UMEIOIIMXCS JAHHBIX C IEJbIO TTOJYYESHHS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO MCIIOJIb30BaTh XUMUYECKHE 3HAHUS I PEIICHUS
po0JIeM B peasbHbIX KU3HEHHBIX CUTYaIIUSX;

WHTEpeca K MO3HAHMIO, UCCIIEI0BATENbCKON AeSITEIbHOCTH;

TOTOBHOCTH U CITIOCOOHOCTH K HETPEPBIBHOMY 00Pa30BaHUIO U CaMO0OpPa30BaHUIO,
K aKTUBHOMY TMOJYYCHHUIO HOBBIX 3HAHWN MO XUMHUHU B COOTBETCTBUHU C >KM3HEHHBIMHU
MOTPEOHOCTIMU;

WHTEpeca K OCOOEHHOCTSM TpyJa B pasIuyHbIX cdepax mnpodeccuoHaIbHOMN
NEeSATeTLHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3ysIbTaThl OCBOCHHWS MPOrPpaMMBI TI0 XHUMHH Ha YPOBHE
CpemHero o0Iero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIC TUTST dbopMupoBaHUs MHUPOBO33PCHUS 00yJaromuXxcst
MEXKIUCIUIUTMHAPHBIE  (MEXKIPEIMETHBIE) OOIICHAYYHbIC IOHATHS, OTPaYKAIOIIUE
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OCIO0CTHOCTD HaquOfI KapTHUHBI MUpa U CHCHI/I(i)I/IKy MCTO/JOB ITO3HAHUA, UCITIOJIb3YCMbIX

B €CTECTBEHHBIX HayKax (MarTepusi, BEIIECTBO, PHEPIHs, SIBJIEHHE, MPOLECC, CUCTEMA,
HAy4YHBIA (aKT, IPUHLMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsI, UCCIIECIOBAHHE,
HaOJI0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

YHHUBEpCaJbHble Y4YeOHblE JCHCTBUS (IIO3HABATENbHBIE, KOMMYHHKATHBHBIE,
peryJaTUBHBIE), o0ecrieurBamomye GopMUpOBaHUE (PYHKIIMOHAIBHON TPaMOTHOCTH H
COLIMAJILHOW KOMIIETEHIIMH 00Y4arOIINXCS;

CIIOCOOHOCTh OO0YYalOUIMXCA HCIOJIb30BaTh OCBOCHHBIE MEXKIUCIUILIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIE YUeOHbIE IEUCTBHS B IO3HABATEILHON U
COLIMAJIBHOM ITPAKTHUKE.

MeTtanpenMeTHbIE PE3YJIBTATHl OTPAXKAIOT OBJIAJACHUE YHUBEPCAIbHBIMU y4€OHBIMU
II03HABATEJIbHBIMU, KOMMYHUKATHBHBIMU U PETYJISITUBHBIMU JIEUCTBUSAMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUS
ba3oBble Jjornueckue aeicTBUA:

CaMOCTOSITENILHO (OPMYJIUPOBATh U AKTYaJIU3UPOBATH MPOoOJIEeMy, pacCMaTpPUBAThH
€€ BCECTOPOHHE;

OIPEICIIATh LEH AEATEIbHOCTH, 3a/1aBasl apaMEeTPhbl U KPUTEPUH UX TIOCTUKECHUS,
COOTHOCHUTB PE3YJIbTATHI ICITEIBHOCTH C IMTOCTABJICHHBIMU LEIAMU;

HCIIOJIb30BaTh ITPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHUS: BBIJCIISITh
XapaKTepHbIC MPU3HAKU TOHATHI W YCTAHABIMBATHL HMX B3aWMMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE MOHATHUS [ O0OBSICHEHUSI OTJETbHBIX (DaKTOB U SIBJICHUI;

BBIOMpaTh OCHOBAHMS M KPUTEPUHU JJIs KJIACCHU(UKAIIMU BEIICCTB U XUMHUCCKUX
peaKuuii;

YCTaHABJIMBATh MPUUYUHHO-CIICACTBEHHBIE CBSI3U MEXK]Y U3yYa€MbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PaACCyXICHUSl (MHAYKTUBHBIC, AEAYKTHUBHBIC, TI0 aHAJIOTHUN),
BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEUMST B PACCMATPUBAEMBIX  SABJICHUSX,
(GhopMyIIMPOBATH BBIBOBI U 3aKIIFOUCHUS;

MPUMEHATh B TMPOLECCE TO3HAHUS MCIIOJIb3yEMbIE B XHMHUUA CHUMBOJIMYECKHUE
(3HaKOBBIC) MOEIH, TPEOOPA30BBIBATH MOJICIIBHBIC TIPEICTABICHUS — XUMHUYSCKUH 3HAK
(cuMBOJI) BJEeMEHTa, XUMUYecKass (opmysia, YpaBHCHHE XUMHYECKOW PEAKIUMH — TMPH
pelleHn Y4eOHBIX TMO3HABATEIBHBIX U TMPAKTUYECKUX 3a7ad, MPUMEHSITh Ha3BaHHBIC
MOJICJIBHBIE TIPEICTABJICHUS [UJI BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEIIECTB U XUMUYECKUX PEAKIIHH.

ba3zoBble uccienoBareabLCcKkue AeiicTBYA:

BJIAJICTh OCHOBAMM METOJOB HAYYHOIO TIIO3HAHUSI BEIIECTB W XUMHUUYECKHX
peaKLnii;

dbopmMynupoBaTh LEIU U 3aJa4d HUCCJIECIOBAHUS, MCIOJIb30BAaTh MOCTABICHHBIC U
CaMOCTOSITENIbHO C(OPMYITMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA TO3HAHUS U
OCHOBBI JIJIs1 (DOPMHUPOBAHUS THIIOTE3Bl MO IPOBEPKE IMPABHIBHOCTH BBICKA3BIBACMBIX
CYXKJICHUM;
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BJIQ/ICTh HABBIKAMHU CAMOCTOSITEIILHOTO IIAHUPOBAHUS U TTPOBEICHUS YICHUUIECKUX
IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOII0OIaTh 3a XOI0M TIpoIiecca,
CaMOCTOSITEIIEHO TPOTHO3UPOBATh €ro pe3yiabTaT, (OpMyIHpOBaTh OO0OOIIECHUS W
BBIBOJIBI OTHOCHTEJIBHO JIOCTOBEPHOCTH pE3YyJIbTaTOB HCCICAOBAHMS, COCTABIISITH
000CHOBAHHBIN OTYET O MPOJICTaHHOU paboTe;

IpUOOpETaTh OMBIT YYEHNYECKON MCCIIeI0OBATEIbCKON U MTPOSKTHOM JEITeTbHOCTH,
MPOSIBIISITH CITIOCOOHOCTH ¥ TOTOBHOCTD K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHUS
MPAKTHYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJOB ITO3HAHUSI.

Pa6ora ¢ undpopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX WMH(MOpManuu (HAYYHO-TIOMYJspHAs
JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIpaBOYHbIE MOcoOus, pecypchl MHTepHeTa),
aHAIM3UPOBATh MH(POPMAIMIO PA3IHMYHBIX BUIOB U (HOPM MpEACTaBICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENMPOTHBOPEUNBOCTD;

(GopMyIMpOBaTh 3alIPOCHl M MPUMEHSTH Pa3InYHbIE METO/bI IIPH MOUCKE U 0TOOpE
uH(popMaIuu, He0OX0IUMOM 1JIs1 BBINIOJIHEHUS YU€OHBIX 3a7a4 ONPEIeIEHHOrO THUIIA,;

npuoOperaTh  ONBIT  HUCHOJB30BaHUS  HMH(OPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJOTHIA U Pa3TMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENbHO BBIOMpATh ONTUMAJIbHYIO (DOpMY MpEACTaBICHUS HHPOPMALMH
(cxembl, rpadvKH, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCTIONIb30BaTh HAYYHBIN SI3BIK B KaueCTBE CPEACTBA IpHU paboTe ¢ XMMHYECKOM
uHpopMalue: MPUMEHATh MEXIPEIMETHbIE ((PU3HMUECKUEe U MAaTEMaTHUECKUE) 3HAKU U
CUMBOJIBI, (GOPMYIIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

KoMMyHUKATHBHbIE€ YHUBEPCAJIbHbIE YUeOHbIE el CTBHS:

3aJjaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOW TeMBbI B XOJI€ Jauajora W/Wiu
JUCKYCCHH, BBICKA3bIBaTh HJCH, (OPMYJIMPOBATH CBOU MPEIJIOKEHUS OTHOCHUTEIIHHO
BBITIOJTHCHHMS MTPEIJIOKESHHOM 3a/1a4M;

BBICTYIIaTh C TIPE3CHTAlMEH pe3yJbTaTOB II03HABATEIHHOW JIEATEIHLHOCTH,
MOJIyYEHHBIX CaMOCTOSATEIbHO HJIM COBMECTHO CO CBEPCTHHKAMH IPH BBITIOJHCHHH
XUMHYECKOTO JKCIEPUMEHTa, TMPAKTHUYECKOW padOThl 10 WCCISAOBAHUIO CBOKHCTB
U3y4aeMbIX BEIIECTB, peaM3alii YyIeOHOTO MPOEKTa, U (HOPMYIHPOBATH BBHIBOABI IO
pe3ysibTaTaM MPOBEACHHBIX MCCICAOBAHUN IyTEM COIJIACOBAHHS IO3UIUH B XOJE
o0cyXIeHusI 1 OOMEHa MHEHUSMH.

PeryasiTuBHbIC YHHBEPCAJbHBIC yYeOHbIE 1eiiCTBHS
CaMOCTOATCIIbHO  INNIAHUPOBATbL H OCYIICCTBJIIATD CBOIO IMO3HAaBAaTCIbHYIO

NEeATEIbHOCTh, ONpENeNsiss €€ LeNd W 3aJadd, KOHTPOJIMpPOBAaTH M IO Mepe
HEO0OXOAMMOCTH KOPPEKTUPOBATH MPeAiaraeMblii aJITOPUTM JIEUCTBUM MPU BBIMOIHEHUU
y4eOHBbIX U MCCIEIOBATENbCKUX 3a/lay, BbIOMpaTh Haubosee 3G(HEeKTUBHBIN crocod ux
pELIEHMS C YYETOM IOIYYEHUSI HOBBIX 3HAHUM O BEIECTBAX U XUMHUYECKUX PEAKLIHSIX;
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OCYUIECTBJISTh CAMOKOHTPOJb JESATENIbHOCTM HAa OCHOBE CaMOaHalu3a W
CaMOOLICHKH.

[IpeameTHbIe pe3yibTaThl OCBOCHUSI MPOrpPaMMbl MO0 XUMUU Ha YriyOJIeHHOM
YpOBHE Ha YPOBHE CpeAHEro o0Iero oOpa3oBaHUS BKIIOYAIOT CHEIU(PUYECKHE IS
y4eOHOro mnpeaMera «XuMHUS» HaydHble 3HAHUSA, YMEHUS M CIOCOObI ACHCTBUU IO
OCBOCHMIO, WHTEPIpPETAMM W MPeoOpa3OBaHUIO 3HAHWMA, BUABI JIEATEIBHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHMS Y MIPUMEHCHHIO 3HAHWUN B PA3JIMYHBIX YUYCOHBIX CUTYaIHX,
a TaK)K€ B pPEaIbHBIX KU3HEHHBIX CUTYalMsIX, CBS3aHHBIX ¢ XUMued. B mporpamme 1o
XUMUH TPEIMETHBIE pe3yJIbTaThl MPECTABICHBI 110 TOJaM U3YUCHHUS.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIE PE3YNIBTATHI OCBOCHUS Kypca «Opranudyeckasi XMMH» OTPAKAIOT:

c()OPMUPOBAHHOCTH MPEICTABICHUI: O MECTE U 3HAYEHUHU OPTaHUYECKON XUMHH B
CHUCTEME ECTECTBEHHBIX HAyK M €€ POJM B OOECHEYeHHH YCTOWYMBOIO Pa3BUTHS
YeJI0OBEYECTBA B PEUICHUM MPOOJIEM 53KOJOTMYECKOW, PHEPreTUYECKOM WU IHILIEBOU
0e30MacHOCTH, B PA3BUTHM MEAMIMHBI, CO3JaHUM HOBBIX MaTEpPHAIOB, HOBBIX
UCTOYHUKOB DSHEPrUM, B O0ECHEYEHUH palUOHAIBHOTO IPUPOJONOJIb30BaHUs, B
(OopMHUPOBAHUN MUPOBO33PEHHUS U OOLIEH KyJIbTYphl UEIOBEKA, a TAK)KE IKOJIOTMUYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO M PUPOIHOM Cpefe;

BJIQJICHUE CUCTEMOW XUMUYECKHUX 3HAHUW, KOTOPAsi BKJIFOUYAET:

OCHOBOITOJIATAIOIINE TOHATUS — XMMUYECKUI 3JIEMEHT, aTOM, SAPO U AJIEKTPOHHAS
o0oJiouka aTtoma, S-, p-, d-aToMHBIE OpOUTAIIM, OCHOBHOE U BO30Y)KJICHHOE COCTOSTHHS
aToMa, ruOpuAM3alMsl aTOMHBIX oOpOWTajeil, HOH, MOJIEKyJa, BaJEHTHOCTD,
ANEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIEHUS, XUMUYECKas CBS3b, MOJb, MOJISpHas
Macca, MOJISIPHBIM 00beM, YriaepoAHbI CKeNeT, (YHKIMOHANbHAs TpyIa, paaukal,
CTPYKTypHbIEe  (QOpMyJbl (pa3BEepHYThIE, COKpAILEHHbIE, CKEJIETHbIE), H30MEpHUs
CTPYKTYpHasi U IPOCTPAHCTBEHHAs (F€OMETPUYECKASI), U30MEPBI, TOMOJIOTHYECKUH PsIJI,
TOMOJIOTH, YTIEBOAOPOBI, KUCIOPOA- U a30TCOJEPKAIINE OPraHUYECKUE COCIUHEHUS,
MOHOMeEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COETUHEHUS;

TeopuH, 3aKoHbl (mepuoguveckuit 3akoH [[.JMI. MenneneeBa, Teopus CTpPOCHHS
opranudeckux BemecTs A.M. BytiepoBa, 3aKOH COXpaHEHHMSI MacChl BEIIECTB, 3aKOH
COXpaHEHUsl W MPEBPALLEHUS SHEPTUU MPU XUMUYECKHX PEaKUHUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKMH $3bIK XHMHHM, MHPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUS TPUYUHHOCTU U CUCTEMHOCTH XMUMUYECKUX SIBJICHUN;

NPEACTABICHUS] O MEXAHM3Max XHUMHYECKUX pEaKUui, TEPMOJIMHAMHUYECKUX H
KMHETHYECKMX 3aKOHOMEPHOCTSX WX IPOTEKaHUs, O B3aUMHOM BIUSHUU aTOMOB U
rpynn aTOMOB B MOJIeKyJIaxX (MHAYKTUBHBIN U Me30MepHbIN 3 PexThl, opreHTanTsl | u |1
porna);

(dakToNIOTUYECKUE CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJyUY€HUU U Oe30MacHOM
UCIIOJIb30BAaHUU BAXXHEHUIIUX OPraHUYECKHX BEIIECTB B OBITY W IPaKTUYECKOU
NeSITEIbHOCTH YeJIOBEKa, OOIIMX HAayYHbIX MPUHLHKIIAX XMMHUYECKOIO MPOU3BOACTBA (Ha
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npuMepe MPOU3BOJICTBA METAHOJIa, MepPepadboTKH HEPTH);

chOpPMHPOBAHHOCTh YMEHHUMW: BBISBIATh XapaKTEepHblE MPU3HAKU TOHSTHH,
yCTaHaBIMBAaTh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIUE TIOHATUS TMIPH
OMHMCaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHMYECKUX COCAMHEHUMN;

c(OpMUPOBAHHOCTH YMEHHIA:

UCIIONb30BaTh XUMHUYECKYI0O CHUMBOJIUKY JJIS COCTAaBJIICHHUS MOJEKYJIAPHBIX W
CTPYKTYPHBIX (Pa3BEpHYTBIX, COKPAIIEHHBIX M CKEJIETHBIX) (OPMYT OpPTraHUYECKUX
BEIIIECTB;

COCTABJISITh ypaBHEHUS XWMHUYECKMX PpEAKIMHd U PaCKpbIBaThb HUX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEACTBOM COCTABJICHUS AJIEKTPOHHOTO
OamaHca ATUX peakIuid, peakIuii HOHHOTO OOMEHa IyTEM COCTABJICHHSI WX TIOJHBIX U
COKpAIICHHBIX HOHHBIX YPaBHEHUN;

W3rOTABIUBATh MOJEIH MOJIEKYJ OPTraHMYECKHX BEIIECTB IS MJUTIOCTPAIUH UX
XUMHYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

chOpPMHUPOBAHHOCTh yYMEHUH: YCTaHABIMBATh MPUHAJJICKHOCTh H3YUYEHHBIX
OpPTaHMYECKUX BEHIECTB MO UX COCTAaBY M CTPOCHHIO K OIMpPENEICHHOMY KiacCy/Tpymie
COCJMHEHUH, MaBaTh UM Ha3BaHHs MO cuctemarndeckoii Homenkmarype (IUPAC) wu
NPUBOJUTH TPUBHAIBHBIC HA3BAaHUS JUIS OTACIBHBIX MPEACTABUTEICH OPraHUYECKUX
BeIIeCTB  (dTHWJIEH, AaIEeTHJICH, TOJIyOJ, TJIMLEPHH, OTHJICHTIMKOIb, (EeHoI,
dbopmanberua, ameTanbIeruja, aleToH, MypaBbUHAs KHUCJIOTA, YKCYCHash KHCIOTA,
CTeapuHOBAs, OJICMHOBAs, IMMAJbMUTHUHOBAs KHCIOTHI, TJMIMH, AallaHWH, MalbTO03a,
bpyKTO3a, aHWINH, JUBUHUI, U30TIPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

c(OPMUPOBAHHOCTh YMEHHS OINPEAEIATh BUJ XUMHUUYECKON CBSA3H B OPraHUYECKHUX
coenuHEHMIX (KOBaJCHTHAsI U MOHHAS CBS3b, G- U T-CBSA3b, BOJOPOIHAS CBS3b);

C(OPMUPOBAHHOCTb ~YMEHHS TPUMEHSATh TMOJIOKEHUS TEOPUU  CTPOCHUS
oprannyeckux BemiectB A.M. byriepoBa 1 OOBSICHEHHS 3aBUCUMOCTH CBOWMCTB
BELIECTB OT UX COCTaBa U CTPOCHMS;

c()OPMUPOBAHHOCTh YMEHHUHN XapaKTepU30BaThb COCTaB, CTPOEHUE, (U3NUYECKUE U
XUMHYECKHE CBOWCTBA THUIMUYHBIX MPEJCTABUTENEH Pa3IMUHBIX KIACCOB OPTaHUYECKUX
BEII[ECTB: AJIKAHOB, IMKJIOAJIKAHOB, AJIKCHOB, AJIKAJMEHOB, AJIKMHOB, apOMaTHYECKUX
yIJIEBOJIOPOIOB, CIUPTOB, AJIbJIETHIIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX H
CIIOXKHBIX JI(PHUPOB, KHUPOB, HUTPOCOCAUHEHHH M aMHUHOB, AMHHOKHUCIIOT, OECIJIKOB,
yIIA€BOJOB (MOHO-, JAM- U TOJHMCAXapUIOB), WLTIOCTPUPOBATh T€HETHUECKYIO CBS3b
MEXIy HHMH  ypaBHEHUSMH  COOTBETCTBYIONIMX  XHUMHYECKHX  pEaKIud C
WCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpPMYIT;

c(OPMUPOBAHHOCTh YMEHHS TMOATBEP)KAATh HA KOHKPETHBIX MPHUMEpPax XapakTep
3aBUCHMOCTH PEAKIMOHHON CITOCOOHOCTH OPTraHMYECKHX COSAMHEHHUU OT KPAaTHOCTHU M
THUTIa KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIUSHUS aTOMOB U TPYIII aTOMOB B
MOJIEKYJIax;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOYHUKU YIIIEBOJAOPOIHOIO
CHIpbst (HE(Th, MPUPOJHBIA Ta3, yroyib), CIOCOOBI €ro MepepadOTKH U MPAKTHIECKOE
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IpUMEHEHUE NPOAYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTH BIAJACHUS CUCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX METOIaX
MO3HAaHUSA — HAOJIOIEHUH, U3MEPEHUHU, MOJCIUPOBAHUU, IKCIIEPUMEHTE (peaibHOM U
MBICJICHHOM) ¥ YMEHHUSI IPUMEHSTh 3T 3HAHUS;

chOpPMHPOBAHHOCTh YMEHUSI TPUMEHATh OCHOBHBIE OMNEpPAlUd MBICTUTEIBHON
NEeATEIbHOCTH — aHallu3 M CHHTE3, CpaBHEHUE, OO0O0OIlIeHHe, CHUCTEeMAaTHU3aIUIo,
BBISIBJICHUE TPUYUHHO-CJICICTBEHHBIX CBSI3€M — IS W3YYCHUS CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKIIHii;

c(hOPMHPOBAHHOCTh YMEHWMW: BBISBISATh B3aWMOCBS3b XHMHUYECKHUX 3HAHUU C
MOHATUSMU M TIPEJICTABIICHUSAMH APYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB I Oojee
OCO3HAaHHOTO TMOHUMAaHUS CYIUIHOCTH MaTEpPHAIbHOIO €JIMHCTBA MHpPA, HCIOJIb30BaTh
CHUCTEMHBIC 3HAHWSI TIO OPTAaHWMYECKOW XUMHUU JJI1 OOBSICHEHHS] M TIPOTHO3UPOBAHUS
SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPO/TY;

c(hOpMHPOBAHHOCTh YMEHHI: TIPOBOJUTH PACUETHI MO XUMHUYECKUM (popmyiaM u
YpaBHEHUSM XUMUYECKUX PEaKIUHA C HMCIOJIh30BaHHEM (U3MUECKUX BEIWYWH (Macca,
00beM Tra3oB, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIUYECTBEHHON
CTOPOHBI: pacyeThl MO0 HAXOXKICHUIO XUMHUYECKON (OPMYIIBI BEIIECTBA MO HW3BECTHHIM
MAacCOBBIM  JIOJIIM ~XUMHYECKUX JJIEMEHTOB, MPOJIYKTaM CrOpaHus, IUJIOTHOCTH
ra3o00pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMCHHH: MPOTHO3MPOBATH, aHAIM3WPOBATh M OICHWBATH C
MO3UIIMNA DKOJIOTMUECKOW O€30MacHOCTH TOCIEJCTBUA OBITOBOM M NMPOU3BOJCTBEHHOMN
NEATEIbHOCTH YENIOBEKa, CBS3aHHOW C TNepepadOTKOM BEHIECTB, HCIOJIb30BaTh
TIOJIYYCHHBIC 3HAHUS I TPUHSATHS TPAMOTHBIX pENIeHUH MpoOJeM B CHTYaIUsX,
CBSI3aHHBIX C XMMUEH;

cOPMHPOBAHHOCTh YMEHHW: CaMOCTOATEIBLHO IIJIAHUPOBATh U  MPOBOAUTH
XUMUYECKUN IKCIIEPUMEHT (TIOJlyYeHHE U M3Y4YEHUE CBONCTB OPTraHUYECKUX BEIIECTB,
KAueCTBEHHbIE PEAKIMH YTIEBOAOPOIOB PA3IMUYHBIX KJIACCOB U KUCIOPOACOAEPIKALIUX
OpPTaHMYECKUX BEIIECTB, PEIICHHE OJKCIEPUMEHTANbHBIX 3a]ad MO0 PaCIO3HABAHUIO
OpraHWYECKUX BEIEeCTB) C COOJIIOJICHHEM TIpaBUi 0e30MacHoro oOpalieHus ¢
BEILLIECTBAMH U JIA0OPATOPHBIM 000pYyJ0BaHUEM, (POPMYIHPOBATH LEIb UCCIEIOBAHUS,
MPEACTaBIATh B pazIuyHON (opMe pe3ynabTaThl SKCHEPUMEHTa, aHaIU3UPOBATH U
OIICHUBATh UX JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOIO/IaTh TpaBHWJIa JKOJIOTMYECKH IEJIeCO00pa3HOr0 TOBEACHUS B OBITY U
TPYJOBOM JEATEIBHOCTH B IEJSIX COXPAaHEHHS] CBOErO 370pOBbA, OKpYyKarouen
IIPUPOIHOM CpPEJIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh OIMACHOCTh TOKCHYECKOTO JCHCTBUS HA JKUBBIE OPTraHU3MBI
OTIpEICIICHHBIX OPTaHUYECKUX BEIICCTB, TOHUMas CMBICT Toka3arens [TIK;

aHAIM3UPOBATh IIEJIECOOOPA3HOCTh TMPUMEHEHHUS OPraHUYEeCKUX BEIIECTB B
MIPOMBITIUICHHOCTH M B OBITY C TOYKH 3pEHUS COOTHOIICHUS PUCK-TI0JIb3a;

COpPMHPOBAHHOCTh  YMEHHUH:  OCYIIECTBIATH  IIECJCHANIPABICHHBIA  ITOUCK
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XMMHUYECKON MH(OpPMALK B PA3IMYHBIX HCTOUHUKAX (Hay4Has U y4eOHO-HayyHas
JUTepaTypa, CpeACcTBa MaccoBOMl HH(popmaiuu, VHTepHET W [pyrue), KPpUTHUYECKH
aHaJIM3UpPOBaTh XMMMUYECKYI0 HH(OpMaluio, nepepadbarbiBaTh €€ U HCIOJIb30BaTh B
COOTBETCTBHUHU C MOCTABJICHHON Y4E€OHOU 3a1auei.

[IpenmeTHbIC pe3ynbTaThl OCBOCHUS Kypca «O01Iasi 1 HeOpraHuvecKass XuMHUs»
OTPaXAIoT:

c(OpMUPOBAHHOCTD MPEICTABICHHIA:

0 MaTepHaJbHOM EIMHCTBE MHUpPA, 3aKOHOMEPHOCTSAX W IO3HABAEMOCTH SIBICHUI
IPUPOJIBI, O MECT€ W 3HAYCHHHM XMMHUU B CHCTEME ECTECTBCHHBIX HAyK M €€ POJId B
00ECTICUCHNH yCTOMYMBOTO pA3BUTHUS, B PEIICHUH MPOOJIEM DKOJOTHUECKOM,
DHEPreTHYECKON M MHIIEBON 0E30IaCHOCTH, B Pa3BUTHUH MEIUIIMHBI, CO3JIAaHHU HOBBIX
MaTepUalioOB, HOBBIX HWCTOYHUKOB DJHEPTUU, B OOECHECUECHUH PAIMOHAIBLHOTO
IPUPOAOIIOIB30BaHMS, B (DOPMUPOBAHUN MHPOBO33PEHUS M OOIIEH KyJIbTYPHI YEIIOBEKA,
a Tak)Ke PKOJOTMYECKH 0OOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3/I0POBBIO M MPHUPOTHON

cpene;
c(hOpPMHPOBAHHOCTH BJIQJICHHS CHCTEMOW XUMUYCCKUX 3HAHWM, KOTOPAs BKIIOYACT:
OCHOBOITOJIATAIOIINE ITOHATHS — XUMHYCCKHM OJIEMEHT, aToM, SJIpO aToma,

U30TOIIbI, JJICKTPOHHAas 000JilouKa aroma, S-, P-, d-aToMHBIE OpOHMTaIM, OCHOBHOE H
BO30YXKJIEHHOE COCTOSIHUS aToMa, THOpUIM3aldsl aTOMHBIX OpOWTaliel, HOH, MOJIEKYJIa,
BAJICHTHOCTh, JJIEKTPOOTPULIATEILHOCTh, CTEIEHb OKHUCJICHHS, XUMHYECKas CBS3b
(KOBaJICHTHasi, WOHHAs, MeTaJUIMYEeCKas, BOJOPOJHAs), KpHUCTaJUIMYECKas pelieTka,
XAMUYECKasi pPEaKlusi, PacTBOP, IJIEKTPOJMUTHI, HEIJICKTPOJIUTHI, IJIEKTPOJIUTHYECCKAS
JIUACCOLMALINS, CTENEHb JUCCOLMAlMHM, BOAOPOJHBIM IOKa3aTelb, OKHUCIUTEIb,
BOCCTAHOBUTENb, TEIJIOBOM A(O(PEKT XUMHUECKOW pEaKlMh, CKOPOCTh XUMHUYECKOUN
pEaKLNU, XUMUYECKOE PABHOBECHE;

TEOPUU M 3aKOHBI (TEOPHUsSl DJICKTPOJUTUUECKON HUCCOLMAINH, MEPUOTAYECKUI
3akoH [[.1. MenneneeBa, 3aKOH COXpPaHEHHS MAacChl BEIIECTB, 3aKOH COXPAHEHUS H
MPEBpPAIICHUS] SHEPIrUM MPU XUMHUYECKHX PEAKIHUSIX, 3aKOH ITOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JICMCTBYIOIIMX MAacc), 3aKOHOMEPHOCTU, CUMBOJIMYECKUIN S3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUA, JIEKAIIHE B OCHOBE I[IOHHUMAHUS TPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SIBIICHHUH; COBPEMEHHBIE NPEACTABICHUS O CTPOCHUU
BEIIECTBA HA aTOMHOM, HOHHO-MOJICKYJISIPHOM U HAJAMOJIEKYJIIPHOM YPOBHSIX;

MPEICTABICHUSI O MEXaHM3MaxX XUMHYECKMX PEaKlUil, TePMOJIUHAMHUYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSAX HX TMPOTEKAaHHS, O XUMHYECKOM pPABHOBECHH,
pPacTBOpaX U AUCTHEPCHBIX CUCTEMAX;

(haKTOJIOTHYECKHE CBEACHUS O CBOMCTBAxX, COCTaBe, IMOJYYCHUM U OE30MaCHOM
WCIIOJIb30BAaHUN BAXKHEUIINX HEOPraHUYECKHX BEIIECTB B OBITY M MPaKTUYECKON
NEATEeIIbHOCTH YeJIoBeKa, OOIIMX HAyYHBIX MIPUHIIUIIAX XUMUUYECKOTO MTPOU3BO/ICTBA;

chOpPMHUPOBAHHOCTh YMEHUMW: BBISIBIATh XapaKTEPHBIC TMPU3HAKKA TTOHATHH,
YCTaHABIIMBAaTh WX B3aUMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIUE MOHATHS MPU
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OIIMCaHWH HCOPraHNYCCKHUX BCIICCTB U UX npeBpameHHﬁ;

chOPMHUPOBAHHOCTh YMEHHUSI HCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIUKY  JUIS
cocTaBieHUs (GOPMYIT BEIIECTB M YPaBHEHUN XUMUYECKUX PEaKIINil, CHCTEMATHUECKYIO
HomeHkinarypy (IUPAC) u TpuBHanbHbIC Ha3BaHUS OTACIBHBIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHS OIPEACNATh BAJICHTHOCTh W CTENEHb OKHCICHUS
XUMHUYECKUX IJIEMEHTOB B COCJIMHECHUSX, BUJ XUMUYECKON CBSI3U (KOBaJECHTHAsI, HOHHAS,
MeTaJlTnyecKasi, BOAOPOAHAs ), TUIl KPUCTALTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(hOpMHPOBAHHOCTh YMEHHSI OOBSCHATH 3aBHCHUMOCTH CBOMCTB BEIIECTB OT BHUA
XUMUYECKOM CBSI3M W THIA KPUCTAUIMYECKOM pEHIeTKH, OOMEHHBIA M JOHOPHO-
aKIETITOPHBIA MEXaHU3MbI 00pa30BaHUS KOBAJICHTHON CBSI3H;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

KJIAaCCU(PHUIIMPOBATh: HEOPraHWYECKHUE BEIECTBA IO KX COCTaBY, XHWMHUYECKHE
peakiuyu MO pa3IUYHBIM TMpU3HAKaM (YHCIYy M COCTaBy pearupyroliux BeIIeCTB,
TerIoBoMYy d3(PGdEeKTy peakiuu, HW3MEHEHUIO CTENEeHEeW OKHUCJICHHUS DJIEMEHTOB,
00paTUMOCTH, YYACTHIO KaTaJIu3aTopa U IPyTHE);

CaMOCTOATENIbHO BbIOMpATh OCHOBAaHUSI W KPUTEPUU I KiIacCUpUKAIMU
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUS PACKPBHIBATH CMBICI Tepuoanudeckoro 3akona JI.U.
MeHneneeBa U JIEMOHCTPUPOBATH €0 CHUCTEMATU3UPYIOIIYIO, OOBICHUTEIBHYIO U
MPOTHOCTHYECKYIO (DYHKIIUU;

c(OpMHPOBAHHOCTh YMEHHIA:

XapaKTepU30BaTh JIEKTPOHHOE CTPOECHUE ATOMOB U MOHOB XUMUYECKUX 3JIIEMEHTOB
nepBoro—yerBeproro nepuonoB Ilepmommueckont cucrembr .M. Mengeneena,
UCIIOJIb3YsI IOHSTUSL «IHEPTETUYECKUE YPOBHU», «IHEPTETUUECKUE MTOAYPOBHUY, «S-, P-,
d-aToMHBIE OpOHMTAIN», «OCHOBHOC U BO30YXKIECHHOC DSHEPreTUYCCKHE COCTOSHUS
aToMay,

OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMMHUYECKHX D3JIEMEHTOB U UX
coeMHeHur 1o nepuogam u rpynmnam llepuonmueckon cucremsl V1. MeHneneesa,
BAJICHTHBIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHSI MX 3JIEKTPOHHBIX
000104CK;

c(hOpMHUPOBAHHOCTh YMEHHUI: XapaKTEepPU30BaTh (OMUCHIBATH) OOIIUE XUMUUYECKHE
CBOMCTBA BEIIECTB Pa3IUYHbIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I€HETUYECKON
CBSI3M  MEXAYy  HEOPraHWMYECKMMM  BEHIECTBAMH C  TOMOIIBI  ypaBHEHHM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIN;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIITHOCTb:

OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA  TMOCPEICTBOM  COCTaBIICHHUS
AJIEKTPOHHOTO OajlaHca dTUX PEaKIMi; peakluii HOHHOTO OOMEHa MyTeM COCTAaBJICHUS
WX TIOJIHBIX ¥ COKPAIIEHHBIX HOHHBIX YPAaBHEHUM; peaKIUi TUIPOJIN3a;

peakiuii KoMIUIeKcooOpa3oBaHUs (Ha MpUMEpPEe TUAPOKCOKOMIUIEKCOB IIMHKA H
ATIOMUHUSA);
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chOPMHUPOBAHHOCTh ~ YMEHHS  OOBSCHATH  3aKOHOMEPHOCTH  MPOTEKAHMS
XUMUYECKAX PEaKIUid C YyY4eTOM HX DHEPreTHUYECKUX XapaKTePUCTUK, XapaKTep
U3MEHEHUS] CKOPOCTH XMMHUYECKON peakliui B 3aBUCUMOCTH OT Pa3JIMYHBIX (PaKTOPOB, a
TAK)KE€ XapakTep CMEIICHUS XUMHUYECKOTO PABHOBECHS IO/ BIMSHUEM BHEITHHUX
BozaeiicTBuit (nmpuHuun Jle [laTense);

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XUMHUUYECKUE PEAKIINH, JICKAIUE B
OCHOBE TMPOMBINIJICHHOTO TIOJYyYEHUSI CEPHOM KHCJIOTHI, aMMHaka, OOIIue HaydHbIE
PUHIUTIBI XUMUYECKUX POU3BOJICTB; 1eJeco00pa3HOCTh pUMEHEHUS
HEOPTaHWYECKUX BEIIECTB B MPOMBIITUICHHOCTH U B OBITY C TOYKH 3PCHUSI COOTHOIIICHHUSI
PHUCK-TIONB3a;

c(hOpPMHUPOBAHHOCTh BJIAJICHUS] CUCTEMOM 3HAHUW O METOJIaX HAYyYHOTO MO3HAHMS
SBICHUM TIPUPOALI — HAOIIOJEHUE, W3MEPECHHE, MOJCIUPOBAHUE, OSKCIICPUMECHT
(peanbHBIN 1 MBICJICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, YMEHUS IPUMEHSTh
OTU 3HAHMUSI TPU DKCHEPUMEHTAIBHOM HCCIEOBAaHUU BEIIECTB U JUJISi OOBSICHEHUS
XUMUYECKUX SBIICHUW, WMEIOIIMX MECTO B TIPHUPOJE, MPAKTHUCCKOW NESITCIbHOCTH
YeJIoBeKa U B MIOBCEIHEBHOM KU3HH;

cOPMHPOBAHHOCTh YMEHHS BBISBIISATH B3aUMOCBS3h XHMHUYCCKHX 3HAHUH C
MOHATUSIMU U TIPEJICTABIICHUSAMH JAPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB Ui Oojee
OCO3HaHHOTO MOHUMAHMS MaTePUATILHOTO €AMHCTBA MUPA;

c(hOpMHPOBAHHOCTH YMEHHS TIPOBOJAUTH PACUETHI:

C UCIIOJIb30BAaHUEM MOHATHM «MaccoBasi JIOJI BEIIECTBA B PACTBOPE» U «MOJISIPHAS
KOHIICHTPAITH»;

MAaccChl BEIIECTBA WM 00BhEMa ra3a Mo W3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCe
WM 00BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB;

Ter1oBoro 3 dekra peakiuu;

3HAUEHUS BOJIOPOIHOTO TOKAa3aTessi PACTBOPOB KHCIOT W IIEIIOYEH C M3BECTHOMN
CTETIEHBIO TUCCOITHAITIY;

Macchl (00OBEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTAa pEAKIUU, €CJIM OJIHO U3
UCXOJHBIX BEIIECTB JaHO B BHJE pacTBOpa C OMNPENEICHHOM MaccoBOW JoJei
PaCTBOPEHHOTO BEIIECTBA WM JIaHO B U30BITKE (MMEET MPUMECH );

JIOJIA BBIXOJIa TIPOYKTA PEAKIIUU;

00BEMHBIX OTHOIIICHUH Ta30B;

cOPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITEIBHO TUIAHUPOBATh W IMPOBOIWTH
XUMUYECKUN HKCIIEPUMEHT (TPOBEJEHUE PEAKIMi HMOHHOTO OOMEHa, MOATBEPKICHUE
KauyeCTBEHHOTO COCTaBa HEOPTaHMYECKUX BEIIECTB, OMPEIEICHHE CPEIbl PacTBOPOB
BEII[ECTB C TOMOIIBI0 WHIWKATOPOB, HM3YyUYCHHUE BIMSHUS PA3IUYHBIX (AKTOPOB Ha
CKOPOCTh XWMHUYECKOW pPEaKIMH, pPEIICHUE HKCIEPUMEHTAIBHBIX 3a/lad 0 TeMaMm
«Metamie» u «Hemetaibl») ¢ coOM0IeHMEM MpaBui 0e30macHOro oOpalleHus ¢
BEII[ECTBAMH U JIA0OPATOPHBIM 000pyI0BaHUEM, (GOPMYIUPOBATH I1€JIb MCCIIECIOBAHUS,
MPEACTABIATh B pasIuyHOW (opMe pe3ysabTaThl 3KCIEPUMEHTa, aHAJTU3UpPOBATH U
OIICHUBATh X JIOCTOBEPHOCTB;
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C()OPMUPOBAHHOCTh YMEHHUM: COOJIOJaTh NpPaBUJIA IOJIb30BAHUS XUMHUYECKOU
nocyAoi u 1abopaTopHbIM 000pyA0BaHHEM, OOpAILIEHHUs C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKIMSMHU I10 BBIIIOJIHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB, SKOJIOIMUECKU
[€JIECO00PA3HOTO TOBEICHUSI B OBITY M TPYAOBOM JEATEIBHOCTH B LIENAX COXPAHECHUS
CBOETO 3JI0pPOBbs, OKpPYXKAlOLIEH IPUPOJHOU Cpelbl U JOCTHIKECHMS €€ YCTONYMBOIO
pa3BUTHA, OCO3HABAaThb OIACHOCTb TOKCHUYECKOIO JCHCTBUS HA >KMBBIE OPraHU3MBI
ONPENEIICHHBIX HEOPTAHMYECKHUX BEIIECTB, NOHMMAas cMbIci nokasarens [1JIK;

C()OPMUPOBAHHOCTh ~ YMEHMM:  OCYLIECTBJIATH  IEJICHAINIPABICHHBII  IOUCK
XUMHUYECKONH HMH(OpMAIMK B PAa3IMYHBIX HMCTOYHHMKAX (Hay4YHas W y4eOHO-HayyHas
JUTepaTypa, CpeACTBa MaccoBOMl HH(popmaiuu, VHTepHET u [pyrue), KpUTHUYECKH
aHaJIM3UpPOBaTh XMMMUYECKYI0 HH(OpMalMio, nepepadbarbiBaTh €€ U HCIOJIb30BaTh B
COOTBETCTBHUHM C MOCTABJICHHON y4eOHOU 3a1auei.

28



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

No HaunmenoBanue pa3aciioB

1 TEM y4eOHOTO
n/m I 4acoB
npeaMeTa

KomugectBO

[IporpamMmHOE conepxaHue

OCHOBHBIE BUJIBI ICATEIHHOCTH
00yJaronuxcs

Paszpnes 1. Teopernyeckne 0CHOBBI OPraHUYeCKON XUMHU

1.1 [IpeameT opraHuYeCKOM 8
XUMUU.

Teopus ctpoeHus
OpTraHUYECKUX
COCIUHECHUH

A. M. bytneposa

[IpeaMeT 1 3HaUEHUE OPTaHUYECKOU
XUMUU, NPEICTABIEHUE O MHOTO00pa3uu
OPTaHUYECKUX COCTUHECHUN.

DJIEKTPOHHOE CTPOCHHE aTOMA yriepoa:
OCHOBHOE U BO30Y>KJIEHHOE COCTOSIHHS.
BajieHTHBIE BO3MOXHOCTH aToMa yIjiepoja.
XrMHUYECKas CBA3b B OPTaHUYECKUX
COETMHEHHUSIX.

Tunsl ruGpuUIM3aLUK aTOMa yriepoa.
MexaHu3Mbl 00pa30BaHMs KOBAJIEHTHOU
CBs13U (OOMEHHBII U JIOHOPHO-
AKI[CTITOPHBIN ).

Tunel nepeKkpbIBaHUs AaTOMHBIX OpOUTANIEH:
G- U T-CBA3HU.

OnuHapHast, 1BOWHAsA U TPOWHAS CBA3b.
CriocoObl pa3pbiBa CBSI3e€H B MOJIEKYJIax
opranudeckux BeuniecTs. [IoHsTHe o
CBOOOJHOM pajiukaie, Hykieopuie u

hiekTpoduie.

PackppIBaTh CMBICI N3y4aeMbIX
MOHSATUM (BBICTSATD UX XapaKTEPHbIE
MPU3HAKH) U IPUMEHSTh 3TU MTOHATHS
[IPU OIMCAHUH COCTaBa U CTPOCHUS
BEIIECTB, JUIsl 0OObSICHEHUS OTIEIbHbBIX
¢dakToB U sBIIeHUN. PackpbIBaTh CMBICI
MOJIO’KEHHUI TEOPUH CTPOECHUS
OopraHnyeckux Bemects A. M.
byTiepoBa v MPUMEHSTh UX IS
0O0BSICHEHUS 3aBUCUMOCTHU CBOMCTB
BEILIECTB OT COCTAaBa U CTPOCHMUS.

M cnosb30BaTh XUMHYECKYIO
CHMBOJIMKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAIICHHBIX,
CKEJIETHBIX ) (hOPMYJT OPTraHMYECKUX
BEILIECTB.

OrnpenensiTb BUABI XUMHUUECKOMN
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Teopust cTpOCHHSI OPraHUYECKUX
coennHennii A.M. bytnepoBa u ee
COBPEMEHHOE Pa3BUTHUE — CTPYKTYpHas
TEOPHsI OPraHUYECKUX COCITUHEHHM.
3Ha4YE€HHUE TEOPHUH CTPOCHUS
OpPraHUYECKUX COCIUHEHUN.
MomnekyispHbIE U CTPYKTYpPHBIE
dopmynsl. CTpyKTypHBIE (HOPMYIIBI
Pa3IMYHBIX BUJOB: Pa3BEPHYTAs,
COKpaIllCHHAsl, CKEJIETHAS.
N3omepus. Buasl nuzomepun:

CTPYKTYpHasi, IPOCTPAHCTBEHHASI.
OnekTpoHHbIE 3QPEKTHI B MOJIEKYIaxX
OPraHUYECKUX COCTUHECHUM.
NHayKTUBHBINA U ME30MEPHBINA 3(PPEKTHI.
[IpencraBnenue o kinaccuukanu
OpraHUYECKUX BEIIECTB.

[TonsiTHEe 0 PyHKIMOHAIBHOW TpynIIE.
I'omostorus. 'omosornyeckue psiibl.
Homenknarypa oprannyeckux
coeIMHEHUN (cucTeMaTuyeckas u
TPUBUAJIbHBIE HA3BAHUS).

OcobeHHOoCTH U Kaccudukanus
OPraHUYECKUX PEAKIIUH.
OKHCIIUTENBEHO-BOCCTAHOBUTEIIBHBIE
pEeaKlMK B OPraHUYECKOU XUMUHU.

CBsI3U (OAMHAPHBIC, KPaTHBIC) B
OpraHUYeCKUX COCAUHEHUSX.
XapakTepu3oBaTh POJIb U 3HAUCHHUE
OpraHUYeCKON XUMUU B PEUICHUN
po0JIeM SKOJIOTHYECKOM, TTUILIEBOM
0€30I1aCHOCTH, B Pa3BUTHH MEIUITMHBI,
CO3JIaHUH HOBBIX MAaTEPUAJIOB, B
oOecriedeHU parioHaIbHOIO
PUPOJIONIOIH30BAHUS;

MOATBEPKAATh €€ CBSI3b C IPYTUMU

HayKaMHU.
lcriop30BaTh MOACIA OPTaHUIECKUX
BEIIECTB JUIsl WITIOCTPAIUU X
XUMUYECKOTO U IPOCTPAHCTBEHHOTO
cTtpoeHusi. Habmonath u onuchiBaTh
NIEMOHCTPALIMOHHBIE OTIBITHI;
MTPOBOJIUTH U OIHCHIBATH
1abOpaTOPHBIC OIBITHI
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3KCHepI/lMeHTaJIbeIe METOAbI U3YUYCHUA
BCIICCTB U UX HPEBpaMEHHﬁ:

* JleMoHCTpauuu:

* O3HAKOMJICHHUE C 00pasiaMu
OpPraHMYECKUX BEIIECTB U MaTepUaIaMi Ha
X OCHOBE;

* OTIBITHI 11O TIPEBPAIIICHHUIO

OpraHUYeCKUX BEIIECTB MPU HarpeBaHUU
(raBneHue, oOyriIMBaHUE U TOPEHUE).

« JITabopaTopHBIE OMBITHI:

- MOJICJIUPOBAHUE MOJIEKYJT OPTaHUYECKUX
BEIICCTB

Hrtoro no pazueny

Pasznes 2. YrieBoaopoanbl

2.1

[IpenenbHbIE
YIIEBOAOPO/IbI — AJIKAHBI,
U KJIOQJIKAHBI

AJikaHbl. ['oMonorndeckuil psj aJkaHoB,
oOmast hopmysa, HOMEHKJIATypa 1
MU30MEpHUsl. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII
AJIKaHOB, Sp?’-m6pmm3aunﬂ ATOMHBIX
opOuTase yriepojaa, G-CBs3b.
dusnyeckre CBONMCTBA aJIKAHOB.
XUMHUYECKHE CBOMCTBA AJIKAHOB: PEAKIIUU
3aMEILCHU S, U30MEpU3aLINH,
NeruIpUPOBAHUS, [IMKJIU3AIMHI, TTUPOJIN3a,
KPEKUHTa, TOPEHHUS.

Haxoxaenue B npupoje. CriocoObl

Brnagets n3yyaeMbIMU XUMUYECKUMHU
MTOHATUSIMU.

BBISBISITE XapaKTEpHBIE MPU3HAKU
MOHSTUM, YCTAHABIIMBATh UX
B3aUMOCBSI3b, UCITOJIb30BaTh
COOTBETCTBYIOIIME MMOHATHS IPU
OINMCAHUU COCTAaBA, CTPOCHHUS U
[MPEBPAILICHUN OPTraHUYECKUX
COCIMHEHU.

Mcnonb30BaTh XUMUYECKYIO
CUMBOJIMKY JIJISI COCTABJICHUS

MOJIEKYJISIPHBIX U CTPYKTYPHBIX
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MOJTyYeHUS U PUMEHEHHE aTKaHOB.
[{uxmoankanbsl. O6mas hopmyia,
HOMEHKJIaTypa U H30MEpHSI.
OCO0EHHOCTH CTPOCHHS U XUMHYECKHUX
CBOMCTB MaJIbIX (IIMKJIOTPOTIaH,
MUKJI00yTaH) U OOBIYHBIX (IIUKJIOMICHTAaH,
[IUKJIOTEKCaH) IuKII0aakaHoB. CrocoOsl
MMOJTYYCHUS ¥ TIPUMCHECHHE ITUKI0ATKAHOB

(pa3BepHYTOMH, COKpAIICHHOM,

CKEJIETHOM ) (OpPMYJ YTIIEBOAOPOIOB.

Y cTaHaBIMBAThH MPUHAJICKHOCTD
BELLECTB K ONPENEIEHHOMY KJIacCy
YTIIEBOAOPOJIOB 10 COCTaBY U
CTPOEHHIO, Ha3bIBaTh UX IO
CUCTEeMaTUYECKOM HOMEHKJIATYypE;
MPUBOIUTH TPUBUAIILHBIC HA3BAHMUSI
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2.2

Henpenenphbie
YIJIEBOJOPOBI: ATKEHBI,
AJIKaJICHBI, AJIKUHBI

14

AnkeHsbl. ['oMoornyeckuil psij ajlkeHoOB,
o61ast hopmysia, HOMEHKJIATypa.
DJIEKTPOHHOE U MMPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI AJTKEHOB, SP*-
ruOpUIU3aLMs AaTOMHBIX OpOuTanei
yraepoja, 6- U m-cBsi3u. CTpyKTypHas u

reoMeTpuyeckas (yuc-mpaHc-) n3oMepusl.

DU3NYECKHE CBOMCTBA AJIKEHOB.
XUMHUYECKHE CBOMCTBA: PEAKIIUU
MPHUCOCIMHEHUS, 3AMEIICHUS B Ol
[TOJIOKEHUE TIPU IBOMHOW CBSI3H,
MOJTMMEPU3AIIMU U OKUCIICHHUS.

[ Ipeocmaenenue o mexanuzme peaxyuu
D1eKMPOPUTLHO2O NPUCOEOUHEHUS.
[IpaBuiio MapkoBHukoBa. KauecTBeHHBIE
PEAKIMH HA JTBOWHYIO CBS3b.

CriocoObl IOJIy4eHHS U IPUMEHEHHE
QJIKCHOB.

Ankaauensl. Knaccudukarus

OT/EJIbHBIX MTPEACTABUTEIICH
YTJIEBOJIOPOJIOB.

Onpenensitb BUABI XUMUUECKOUN CBS3U
B MOJIEKYJIaX yTiI€BOAOPOJIOB
(KoBaJICeHTHAs HEMOJSIpHAs U MOJIsIpHas,
0- 1 m-CBA3b). [loaTBepknaTh Ha
KOHKPETHBIX NMPUMEpPaxX XapakTep
3aBUCHUMOCTH PEAKIIMOHHON
CIIOCOOHOCTH YTJIEBOJOPOJOB OT
KPaTHOCTU U TUIIA KOBAJIEHTHON CBSI3U
(o- 1 T- CBSI3U), B3aUMHOTO BIIUSTHUS
ATOMOB M TPYIII aTOMOB B MOJIEKYJIAX;
a TaK)Ke OT 0COOCHHOCTEN pealin3aluu
Pa3IMYHBIX MEXAHU3MOB MTPOTEKAHUS
peaKLnil.

X apakTepu30BaTh COCTaB, CTPOCHHUE,
npUMEHEHUE, PU3NYECKHE U
XMMHUUYECKUE CBONCTBA, BAXKHEUIIINE
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AJIKaINEHOB (comnpsieHHBIE,
W30JMPOBAHHBIE, KYMYAUPOBAHHbLE).
OCOOEHHOCTU 3JEKTPOHHOIO CTPOCHHS M
XUMUYECKUX  CBOMCTB  COIPSKEHHBIX
nueHoB, 1,2- wu 1,4-mpucoeguHeHmue.
[lonumepuszanusi CONPSKEHHBIX JIUECHOB.
CriocoObl  TOJTlydeHHUsI U TPUMEHEHUE
QJIKaJUEHOB.

AJKUHBI. [ OMOJIOTHYECKUU PsIi AIKHWHOB,
oOmiass  gopmyrna, HOMEHKJIAarypa U
M30MEPHUSL. DJIEKTPOHHOE 151
[IPOCTPAHCTBEHHOE  CTPOCHHE  MOJIEKYJ
QJIKUHOB, SP-TUOpHUIM3ALUs 3JIEKTPOHHBIX
opOuTaseil aToMa yriepoja.

dusznyeckue CBOMCTBa AJIKUHOB.
XAMUYECKHE CBOMCTBA: peaxkuuu
MMPUCOETUHEHMUS, JTAMEPU3ALUU u
TPUMEpHU3AIMHA, OKHUCIeHUs. KuciaoTHbie

CBOWMCTBA AJKWHOB, MMEIOIINX KOHIIEBYIO
TPOMHYIO CBsI3b. KaueCTBEHHBIE peakIuu
Ha TPOWHYIO CBs3b. CIIOCOOBI TOTYyYEHUS U

CIIOCOOBI MOJTYYEHHS YIIIEBOJAOPO/IOB,
MPUHAISKAIINX K PA3ITUYHBIM
KJ1accam.

BLISIBISITE TEHETUYECKYIO CBSI3b MEXTY
YIIEBOAOPOIAMH PA3JIMYHBIX KJIACCOB
U IIOATBEPKAATh €€ HAIUYHUE
YPaBHEHUSMU COOTBETCTBYIOIINX
XUMHYECKUX PEaKIUi ¢
MCTIOJb30BAHUEM CTPYKTYPHBIX
dbopMyI1 BEIIECTB.

XapakTepru30BaTh UCTOYHUKU
YIIEBOAOPOJAHOIO ChIPbs (HEPTH,
PUPOJIHBIN ra3, yrojs), ClIOCOOBI UX
nepepaboTKU U MPaKTUYECKOE
MPUMEHEHNE TIOTYyYaeMBIX TIPU ATOM
POAYKTOB.

lcrionb30BaTh 00IEHAYYHBIE METOIbI
O3HAHUS IPU CAMOCTOSITEIbHOM
[UIAaHUPOBAHUHU, IPOBEJCHUU U
OMHMCAaHNU XUMHUYECKOTO IKCTIEpUMEHTA
(J1abopaTopHBIE OTBITHI U
npakTuyeckue padbotsl). CiieqoBaTh
npaBuiam 0e30macHoi paboThI B

[MPUMCHCHUC AJIKWHOB
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2.3

ApoMaTH4YeCKue
YTJIEBOIOPOIbI (ApEHBI)

ApOMaTUYECKUE YIIIEBOIOPOBI.
["omMoTorudeckuii psi apeHoB, 001as

dbopmMyrna, HOMEHKIIATypa U U30MEPHSI.

DJIEKTPOHHOE U MPOCTPAHCTBEHHOE

J'Ia60paT0pI/II/I ITpHU UCITOJIb3OBAHHUHA

XUMUYECKON NOCyAbl U 000PYI0BaHNUA,

d TAKKC
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CTPOCHHE MOJIEKYJIbl OeH30J1a. DU3UYECKUe
CBOMCTBA APEHOB. XUMHUUYECKUE CBOMCTBA
O€H30J1a U €ro rOMOJIOTOB: PEAKIIUU
3aMeIeHUS B OCH30JIbHOM KOJBIIE U
VTJIEBOJIOPOTHOM pajiiKaje, peaKkiuu
MPUCOEAUHEHHUSI, OKUCIIEHNE TOMOJIOTOB
OeH30J1a.

[IpencraBiieHre 00 OPUEHTUPYIOIIEM
JIeHICTBUHU 3aMECTHUTEIICH B OCH30JILHOM
KOJIbIIC HAa MPUMEPE ATKUIIbHBIX
pauKaioB, KAPOOKCUIIHLHOM,
TUJIPOKCHIIBHBINA, aMUHO- U HUTPOTPYMII,
aTOMOB T'aJIOT€HOB.

Oco0eHHOCTH XMMHYECKHX CBOMCTB
ctupo:ia. [Tomumepuzaius cTupoJa.
CriocoObl OJTy4YeHHs U IPUMEHEHUE
apoMaTUYECKHUX YTJIEBOIOPOJIOB

2.4

[IpupoHbIE HCTOYHUKU
YTJIEBOJIOPOIOB U UX
nepepadoTKa

[Ipupoausiii raz. [lonyTHble HeTsIHBIE
ra3el. HeTh 1 ee mpoucxoxaeHue.
KameHHbIi yroiab 1 IPOAYKTHI €ro
nepepadoTKy.

Crioco6b1 epepaboTKu He(TH: TIEPETOHKa,
KPEKHUHT (TEpMUYECKUH, KaTaTUTHYECKUH ),
pudopMuHr, nupoau3. [IpoxykTs
nepepadoTKku HeTH, UX IPUMEHEHHE B

MPOMBITIUICHHOCTH U B OBITY.

IpaBujiaM OOpAILEHUs C BEIIECTBAMU
B COOTBETCTBUU C UHCTPYKLHSIMU
BBITNOJIHEHUS TaAOOPATOPHBIX ONBITOB
U MPAKTUYECKUX paboT Mo
HOJIYYEHHUIO U U3YUECHHIO
OpPraHUYECKUX BELIECTB.
[IpencraBisaTs pe3ynbTaThl
SKCIIEpUMEHTa B (hOopMe 3anucu
YPaBHEHUI COOTBETCTBYIOIIUX
peaklMii U JeaaTh BBIBOJIBI HA UX
OCHOBE.

[IpoBOANUTH BHIYMCIEHUS IS
OTIPENEIICHUS] MOJIEKYJISIPHOU
(opMyJIbl OPraHU4YEeCKOTO BEILECTBA
110 YPaBHEHUIO XUMUYECKON peaKuu
Y TI0O MACCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOASIIMX B €r0 COCTAB,
1o macce (00bemMy) MPOAYKTOB
CropaHusl.

CamOoCTOATENBHO IIAHUPOBATH U
OCYLIECTBJISITH CBOIO
NIO3HABATEJIbHYIO JEATEIbHOCT;
NPUHUMATh aKTUBHOE y4acTHE B
IpyNIOBOM y4eOHOM eATeIbHOCTH
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['eneTnyeckas CBS3b MCIKAY pa3INdIHbIMHA
KJIaCCaMHU YIJICBOAOPOJI0B

2.5

['anoreHnIpon3BOAHBIE
YTJIEBOJAOPOIOB

DIEKTPOHHOE CTPOEHUE
raJIOTeHONPON3BOIHBIX YTIICBOIOPOIOB.
Peakimu 3aMeneHus rajoreHa Ha
TUAPOKCUII, HUTPOTPYTIIY, IIMAaHOTPYIIITY,
aMUHOTPYTIITY.

JlelicTBrE Ha TAJIOTCHIIPOU3BOTHBIC

BOJHOI'O U CIIMPTOBOI'O pacTBOpa MICJIO0OYN.

B3auMozeiicTBUE TUrajgoreHaaIkaHoB ¢
MarHueM u uHkoM. [lonstre o
METaJUIOOPTaHUYECKUX COCTUHEHUSX.

M crionb30BaHueE TaIOr€HIPOU3BO/IHBIX B
OBITY, TEXHUKE U B CUHTE3E.
JKcnepuMeHTAIbHbIE METOABI H3yYeHHSs
BELECTB M UX NpeBpPALLeHH:

- JlemoHcTpauuu:

- IeMOHCTpauus (PU3NYECKUX CBONCTB
YTIIEBOAOPOIOB (PACTBOPUMOCTH);

- KQUE€CTBEHHbIE PEAKIMU yTIEBOAOPOIOB
pa3IMyYHBIX KJaccoB (00eciBEeYMBaHUE
OpOMHOI WJIM NOAHON BOIBI, PACTBOPA
nepMaHraHara Kajius, B3auMOJeCTBIE
aleTuIeHa

C aMMHUAYHBIM PACTBOPOM OKCHJIA
cepedpa);
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- 00pa3ipl IIacTMace, KayqyKoB

U PE3UHBI,

- xomutekuu «Hed@Ttb» u «YTomby;

- BuaeodparMeHT «BynkaHuzamus
PE3UHBD.

- JlaGopaTOpHBIE OMBITHI:

- O3HaKOMJIEHHE C 00pa3laMu IJIacTMacc,
KayqyKOB Ml PE3WHBI;

- MOJIETTUPOBAHHUE MOJIEKY
YTIIEBOJOPOIOB U

raJIOr€HONPOU3BOHBIX;

- TIOJyYCHHE METaHA U N3YUYEHUE €TO
CBOICTB;

- TIOJIyYEHHME alleTUIICHA U U3YYEHHE €ro
CBOWCTB.

* [IpakTuyeckue paboThI:

No 1. ITonyyeHue 3TUIEHA U U3YyYEHHE €TO
CBOWCTB.

» PacyeTHnble 3amaun:

- ONIpEeeJICHUE MOJICKYJISIPHOU (POPMYJIBI
OpPTraHUYECKOTO BEIIECTBA IO MACCOBBIM
TTOJISIM aTOMOB JIEMEHTOB, BXOJISIIIIUX B €r0
COCTaB;

- HAXOXCHUE MOJICKYJISIPHOU (POPMYIIbI
OpPraHUYECKOTO COCIMHEHUS 110 MacCce
(0o0BeMy) IPOIYKTOB CrOpaHuUs;
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pacyeThl 10 YPAaBHEHUIO XUMHUYECKON
peakuuu

Wtoro no pasuery

35

Pazne

Ja 3. Kucaopoacoaepxaniue opraHndecKue CoeAMHEHH s

3.1

CrupTtel. PeHou

11

[IpenenpHble OTHOATOMHBIE CITUPTHI.
CrtpoeHue MoJieKyJ (Ha IpuMepe MeTaHoJIa
1 TaHoa). ['oMosiorudeckuii psi, oo1mas
dbopmyina, u3omepusi, HOMEHKJIaTypa 1
Kiaccudukaiys cmuptoB. Gusnyeckue
CBOMCTBa CiUpTOB. BoopoiHas CBs3b.
XUMUYECKHE CBOMCTBA: PEAKIINHU
3aMeIleHUs, IeTUIpaTaluy, OKUCICHHUS,
B3aUMOJICHCTBUE C OPraHUYECKUMU U
HEOPraHUYECKUMU KHUCIIOTaMHU.
KauecTBeHHas peakiysi Ha OJTHOATOMHBIE
crupThl. DU3NOTOTUYECKOE AEHCTBUE
ATaHOJIa U METAHOJIa Ha OPraHu3M
yesioBeka. CriocoObl MOTy4YeHUs U
MPYMEHECHUE OJJTHOATOMHBIX CITUPTOB.
[IpocTthie a3¢upsl, HOMEHKIATypa U
n3oMepusi. OcoOeHHOCTH (HU3UYECKUX U
XUMHUYECKUX CBOMCTB.

MHOTr0aTOMHBIE CLIUPTHI: STUIICHTJIUKOJb U
ruiepuH. Guzndeckre 1 XUuMHUYECKUE
CBOMCTBA: peaKIuy 3aMeIICHUSI,

B3aUMOJICMICTBUE C OPTaHUYECKUMU

PackpbIBaTh CMBICIT U3YYaEMbIX
MOHATUM (BBIIETATh UX XapaKTEPHbIC
MPU3HAKHN) U IPUMEHSATH 3TH TOHATHUS
[IPU OMMCAHUU COCTaBa U CTPOCHUS
BEILIECTB, JJISI OOBSICHEHUS OTACIIbHBIX
dakToB u aBieHuii. Mcronp3oBath
XUMHYECKYIO0 CUMBOJIUKY JIJIS
COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEepHYTOH,
COKpalieHHoM) hopmy
KUCJIOPOJICOIEPKALINX OPraHUUECKUX
BEIICCTB.

Y cTaHaBiIMBaTh MPUHANIECKHOCTD
KUCJIOPOJIOCOAEPKALIMNX OPraHUIYECKUX
BEIIECTB

K ONPEACIEHHOMY KJIACCy IO COCTaBy U
CTPOCHUIO, Ha3bIBATh UX IO
CHUCTEMAaTHUYECKOM HOMEHKIIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTAEJBHBIX MIPEACTABUTEIICH

KU CJIOPOJICOJIEPKAIUX COCAUHEHUM.
XapakTepu30BaTh COCTaB, CTPOCHHUE,

npuMeHeHue, Gu3nuecKue
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1 HEOPTraHUIECKUMHU KHCIIOTaMH,
KaueCTBEHHAs peaKIIus

Ha MHOTOATOMHBIC CIIUPTEHI.
DU3NONIOTHIECKOE JACHCTBHE HAa OPTaHU3M
yesnoBeka.  CrocoObl  MONy4YeHUs U
MPUMEHEHNE MHOTOATOMHBIX CITUPTOB.
®enon. CTpoeHUE MOJIEKYJIbI, B3aUMHOE
BIIUSTHUAC THAPOKCOTPYIIBI U OCH30J5HOTO
spa. Gusnueckue cBoicTBa (heHona.
Oco0EHHOCTH XUMHYECKUX CBOMCTB
¢denomna. KauecTBeHHbIE peakluy Ha
denon. Toxcnunocth Penona. CriocoOb
MOJIyYeHUS ¥ IPUMEHEeHHE (PeHoa.
denondopmanbaeruiHas cMoia

1 XMMHUYECKHE CBOMCTBA, BAXKHEUIIIHE
crocoOBbI MTOTYYEHHUSI IPeICTaBUTENEH
Pa3IMYHBIX KJIACCOB

KU CJIOPOJICOJICPKAINX COCTUHEHNM;
BBISIBJISITh TEHETUYECKYIO CBSI3b MEXKTY
HUMH U TIOJITBEPKIATh €€ HAIMYUE
YPABHEHUSIMHA COOTBETCTBYIOIINX
XAMUYECKUX PEAKIAN C
MCMOJIb30BAHUEM CTPYKTYPHBIX
dbopmyi BemiecTB. [loaTBepKaaTh Ha
KOHKPETHBIX IPUMEPAX XapaKTep
3aBUCHUMOCTH PEAKIHOHHOU
CITIOCOOHOCTH KHCIOPOICOACPKAIINX
OPTraHUYECKUX BEIIECTB OT

3.2

KapOonuibHbie
COCIMHCHHUS: aJIbJICTHIbI
u keToHbl. KapOoHOBBIE
KUCIOTHI. CIIOKHBIE
r¢upsl. Kupsl

21

KapOoHWIbHBIE COEIMHEHUS: AJIbECTUABI U
KETOHBI. DJIIEKTPOHHOE CTPOEHHUE
KapOOHWJIBHOW TPYIIIBI.

["'oMoJtornueckue psiibl anbAETHIOB U
KETOHOB, 00111asi (hopmyIia, H3OMEPHSI U
HOMeHKJIaTypa. dusznueckue cBOWCTBA
aJbJETUIOB U KETOHOB.

XUMHUYECKUE CBOMCTBA ajIbJIETUI0B U
KETOHOB (pEaKIUU MPUCOETUHEHHUS ).
OxucneHue aapJIeruioB, KAYeCTBEHHBIE

(GYHKIIMOHAJIBHBIX TPYII B COCTABE UX
MOJICKYJI, B3aMHOTO BJIMSTHHS aTOMOB
W TPYIIIT aTOMOB B MOJICKYJIaX; a TAKKE
OT 0COOCHHOCTH peaTu3aIiu
pa3IMYHBIX MEXaHU3MOB MTPOTEKAHUS
pEaKIUU.

OnuceIBaTh COCTAaB, XHMHYECKOEC
CTPOCHHE U IPUMEHEHHUE YKHPOB U
YIJICBOJIOB, XapaKTEPHU30BaTh UX
3HAYCHUE [T )KU3HEICATSIIBHOCTH

peakiuu anpaerugoB. Crnocoosl

OpraHU3MOB.
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MOJyYeHHUsSI U IPUMEHEHHUE albJACTUIOB U
KETOHOB.

OIHOOCHOBHBIE MpeeTbHbIE KAPOOHOBBIE
KUCI0TbI. OCOOEHHOCTH CTPOEHUS MOJIEKYJI
KapOOHOBBIX KUCIOT. M3oMepus u
HOMEHKIaTypa. dusnueckue CBONCTBA,
BOJIOPOJHBIE CBS3H.

XHUMUYECKUE CBOMCTBA: KHUCIIOTHBIE
CBOMCTBA, peaKIHs 3TepUPUKALIUY,
pEeaKUy C y4acTUEM YIJIEBOJOPOIHOTO
panukana.

[ToHsiTHE O MPOU3BOHBIX KAPOOHOBBIX
KHCJIOT: CJIOkHBIE 3(hUpbl. OCOOEHHOCTH
CBOWCTB MYpPaBbUHOW KHUCJIOTBHI.
Muoroo0pasue kKapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPENEIbHbIX U
apoMaTHYECKUX KapOOHOBBIX KHCIIOT,
TMKapOOHOBBIX KHUCIIOT,
THIPOKCUKAPOOHOBBIX KHJIOT.
[IpencraBuTeNM BHICIIUX KapOOHOBBIX
KHUCIIOT: CTEApUHOBAS, MATbMUTHHOBAS,
onenHoBast. CiocoObl MOTy4YeHUS U
MpUMEHEHUE KapOOHOBBIX

KHCIIOT.

CrnosxxHble dUPHI.

["omosoruueckuit psj, ooimas popmyna,
U30MEpUS 1 HOMEHKJIATypa.

Oco3HaBaTh OMACHOCTb BO3JEHCTBUSA
Ha JKUBBIE OPTAHU3MBI OTIPEACITICHHBIX
KHCIIOPOJICOICPIKAIUX OPTaHNIECKIX
BEIICCTB U MOSICHATH Ha IPUMEpax
CIOCOOBI YMEHBIIICHUS U
MPEIOTBPAIICHHS UX BPEIHOTO
BO3/ICICTBUS Ha OpraHU3M YeJIOBEKa.
cnonb30BaTh OOLIEHAYYHBIE METOIbI
MO3HAHUS PU CAMOCTOSITETEHOM
MJIaHUPOBAHUU, TTPOBEICHUH U
OMHCaHWUU XUMUYECKOTO IKCTIEpUMEHTA
(JtabopaTopHbBIE OMBITHI U
npakTuyeckue pabotsl). CrieoBaTh
npaBuiam 0e30macHoi paboThI B
1abopaTtopur MpU UCIOJIb30BaHUN
XUMHUYECKOH MOCY Ikl U 000pYAOBaHHUS,
a TaKXe MpaBUJIaM OOpaIlleHUs C
BELIECTBAMH B COOTBETCTBUHU C
WHCTPYKITUSMHU BBITIOJTHCHHUSI
1aGOpaTOPHBIX ONBITOB U
MPAKTUYECKUX pabOT MO MOIYYECHHIO U
M3YYCHUIO OPTaHUYECKHUX BEIIECTB.
[IpencTaBisiTh pe3yabTaThI
PKCIIEpUMEHTa B (popme 3anucu
YpaBHEHU COOTBETCTBYIOIINX
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JKupsi: ctpoeHue, puznyeckue u
XUMHUYECKUE CBOMCTBA KUPOB: TUAPOIIU3 B
KHCIION U menouHoi cpenax. OcoOeHHOCTH
CBOMCTB KMPOB, COJEPKAIIUX OCTATKU
HETPEETbHBIX JKUPHBIX KUCIIOT. JXKuphl B
npupoie. MbLIa Kak COJIM BBICIIMX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE
ercTBUE

peaKIuii ¥ 1e1aTh BBIBOABI Ha UX
OCHOBE.

[1IpoBOIUTH BHIYMCICHUS IS
OTIpeIeNICHUs] MOJIEKYIAPHON (HOPMYITBI
OpPTraHNYECKOro BEILIECTBA IO
YPaBHEHUIO XUMHUECKOW PEAKIIUU U TI0
MAaCCOBBIM JIOJISIM aTOMOB JIEMEHTOB,
BXOJISILIINX B €r0 COCTaB, a TAK)KE Ha

3.3

YTI1eBOIBI

OO6m1as xapakTepuCTUKa yriIeBOI0B.
Knaccudukanus yrieBojoB (MOHO-, MU
Morcaxapubl).

MoHocaxapubl: TIII0K03a, (PyKTO3a,
pub03a, rajgakTo3a, 1e30KCuprodo3a.
Pu3NYECKrEe CBOMCTBA U HAXOXKJICHUE B
npupone. PoToOCUHTES.

XUMHUUYECKHE CBOMCTBA TITFOKO3BI: C
Y4aCTUEM CIIUPTOBBIX U aTbJIETUIHOM
IPYIIIL, CIUPTOBOE U MOJIOUHOKHUCIIOE
OpO’KEHUE TIFOKO3BI.

[[prMeHeHuE TIIIOKO3bI, €€ 3HAYEHUE B
PKU3HEJEATEIIbHOCTH OpraHu3Ma.
Jlucaxapuasl: caxapo3a, MajabTo3a U
nakTo3a. BoccranaBiauBaronme u
HEBOCCTAHABIIUBAIOIIUE UCAXAPUJIBI.
['maposm3 caxapossl. HaxoxaeHnue B
npupojie u npuMmeHenue. [lonucaxapumapr:
KpaxMaJl, TJIMKOT'€H

OIIPEIEIICHHUE TOJIA BBIXO1A IIPOYKTa
PEaKIUU OT TEOPETUUECKHU
BO3MOKHOT0. CaMOCTOSITEIIBHO
[JJAHUPOBATH U OCYIIECTBISATH CBOIO
[103HABATEIIbHYIO 1EATEIIbHOCTD;
[IPUHAMATh AKTUBHOE y4acTHUE B
rpynnoBoOil y4eOHOU AesTENbHOCTH
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1 1eIU10103a. CTpOeHHE MaKpOMOJIEKYT
KpaxMalia, TJIIMKOT€Ha U LEJUTF0JI03bI.
du3nyecKre CBOMCTBA Kpaxmaia u
[[EJUTIOJIO3bl. XUMUYECKUE CBOMCTBA
Kpaxmaia (TUApPOJIN3, KaYeCTBEHHAs
peakius ¢ oaoM). XuMHUYECKHEe CBOMCTBA
[EJUTIONI03bI (TUIPOJIU3, PeaKIHs
noyueHue 3QpupoB 1esuitono3sl). [Tousatue
00 MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a,
aleTaTHBIN MIEJK).

DKCNePUMEHTAIbHbIE METOAbI H3yYeHHs
BEIleCTB U UX NMpeBpalIeHuii:

* JleMOHCTpauuu:

— CBOMCTBA CITUPTOB: PaCTBOPUMOCTbD B
BOJIC, B3aMMO/ICHCTBUE dTaHOIa

C HATPUEM, OKHUCIIEHHE 3THJIOBOTO CIUPTA
TUXPOMATOM Kajus (BO3MOKHO
MCIIOJB30BaHNE BUICOMATEPHUAIOB);

— KQUECTBEHHbIC PEAKIUU aJIbJETUI0B: C
aMMHa4YHBIM PACTBOPOM OKcHJa cepedpa u
rugpokcuaom meau(Il);

— XUMHAYECKUE CBOMCTBA pacTBOpa
YKCYCHOM KUCJIOTHI.

« JlabopaTopHBIC OTBITHI:

— peakius IIHIEpPUHA C THAPOKCHIOM
meau(11);
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— OKHUCJICHUE 3TUIIOBOTO CIIUPTA B
aJbJECTU]T PACKAJICHHOW MEHOU
MMPOBOJIOKO;

— B3aMMO/ICHCTBHE PACTBOPA IITIOKO3BI €
ruapokcuom meau(Il);

— B3aMMO/JICCTBHE KpaxMalia ¢ HOJIOM.

* [IpakTuyeckue paboThI:

Ne 2. Pemenue skcnepuMeHTaIbHBIX
3aja4 1o TeMe «CIupThl U PEHONBI»;

Ne 3. Pemenue skciepuMeHTaIbHbBIX
3asay 1o reMe «KapOOHOBBIE KUCIIOTHI.
CrnosxxHble dUpbD».

» PacyeTHnble 3amaun:

— omnpeereHne MOJEKYISIpHOU (HOpMyJIbI
OpraHMYeCcKOro BEUIECTBA IO MACCOBBIM
T0JISIM @TOMOB 3JIEMEHTOB, BXOJSIIIIUX B €T0
cocTaB; 1o Macce (00beMy) MPOAYKTOB
CTOpaHusi;

0 KOJIMYECTBY BEIIECTBA (Macce,
00beMy) MTPOAYKTOB PEAKIIMU U/UITU
MCXO/IHBIX BEILIECTB;

— pellieHHUEe pacyeTHbIX 3a7a4 Ha
OTpeIeJICHHE 10U BbIX0/1a MPOAYKTa
pEaKIMU OT TEOPETUUECKU BO3MOKHOTO

Mroro no paszneny
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Pa3znea 4. A3oTcoaep:kaniue oprannyecKue coeIuHeHns

4.1

AMWHBIL.
AMWHOKHUCIIOTBI. belku

12

AMUWHBI — OPTraHUYECKUE MPOU3BOIHBIC
ammuaka. Knaccudukarmst aMuHOB:
anupaTUIeCKue U apoOMaTHYECKUE;
MEePBUYHBIC, BTOPUYHBIC U TPETUUHBIC.
Ctpoenue mMoseky, oomas popmyia,
M30MepHsi, HOMEHKJIaTypa U (pu3ndecKue
cBoMcTBa. XMMHYECKOE CBOMCTBA
annupaTUIeCKUX aMUHOB: OCHOBHBIC
CBOMCTBA, AIKUIMPOBAHUE, PEAKITUN C
a30THUCTOM KHCIIOTOM.

Conm aJKuiIaMMOHHUS.

AHWIVH — PEJICTAaBUTEITH aMUHOB
apomaTtudeckoro psjga. CTpoeHHe aHUIHA.
B3anMmHOE BIMSHHUE TPYIIIT aTOMOB B
MOJIEKYJIE aHUJIMHA.

Oco0EHHOCTH XUMHUYECKUX CBOMCTB
anunnHa. KauecTBEeHHBIC peakiny Ha
AHWJINH.

CriocoObl IOJTy4eHHE U PUMEHEHUE
anr(paTHICCKUX aMUHOB M aHWJIMHA U3
HUTPOOEH301a.

AMHHOKHUCITOTEI. HOMeHKmarypa u
n3oMepust. OTACIbHBIC TTPEICTABUTEIH O
AMHUHOKHWCJIOT: TJIMIIMH, aJJAaHWH.
du3nyecKkrue CBOMCTBA aMUHOKHUCIIOT.
XHUMHUYECKHE CBOMCTBA aMUHOKHCIIOT KaK

PackpbIBaTh CMBICIT M3Y4aE€MbIX
MOHATUM (BBIIETATh UX XapaKTEPHbIC
MPU3HAKK) U IPUMEHSTh 3TH TTOHATHS
[IPY OIMCAHUH COCTaBA U CTPOCHUSA
BEILIECTB, IS O0OBSICHEHUS OT/ICIIBbHBIX
(dhaxToB u sByieHU. Vcronp30BaTh
XUMHYECKYIO0 CUMBOJIUKY JIJIS
COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BepHYTOMH,
COKpalieHHoM) hopmy
a30TCOJEPKAIIUX OPTaHUYECKUX
BEIIECTB.

OnpenensiTe NPUHAIEKHOCTD
a30TOCOJIEPKAIIMNX BELIECTB K
ONPEAEICHHOMY KJIACCY MO COCTaBy U
CTPOEHHUIO, HA3bIBATh UX 110
CHUCTEMATHYECKOW HOMEHKIIATYPE;
[MPUBOAUTH TPUBUAJIBHBIC HA3BAHUS
OTAEJBHBIX ITPEACTABUTEIICH.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3NIeCKue u
XUMHYECKHE CBOMCTBA, BAXKHCUIIINE
CIOCOOBI MOTYYEHHS TUITHYHBIX
MMPEJICTABUTENIEN a30TCOAECPKAIIUX
COEJIMHEHUM.

OnuceIBaTh COCTaB, CTPYKTYPY,
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aM(OTEpHBIX OPraHUYECKUX COCTMHCHUH,
peaKkius MOJIUKOH/ICHC AU, 00pa30BaHue
MENTUIHON CBSI3U.

buonornyeckoe 3HaueHUE aMUHOKUCIIOT.
CuHTEe3 NenTHI0B.

benku Kak NpUpOAHbIC MOTUMEPHI.
[lepBuyHasi, BTOpUYHAS U TPETUUHAS
CTpYKTypa O0eIKoB. XMMHUUYECKHE CBOMCTBA
OEJIKOB: TUIPOJIU3, IEHATYpals,
KaueCTBEHHbIEC PEAKLIUU Ha OCJIKU.
JKCcnepuMeHTAIbHbIEe METOAbI H3YyYeHH s
BEIleCTB U UX NMpeBpalIeHuii:

- JlemoHcTpauuu:

- pacTBOpeHHe OEIKOB B BOJIC;

- ZIeHaTypaIus 0eIKOB IPU HarpeBaHUU;

- I[BETHBIE PEAKIIUU OCIIKOB.

- [Ipaktrueckue pabOTHI:

No 4. Pemienre skcrepuMeHTaIbHbIX 33/1a4
Mo TeMe «A30TcoJiepKaIlie OpraHnuecKue
COCIMHEHUSD;

No 5 Pemienre 3kCriepuMeHTaIbHBIX 3a1a4
no TeMe «Pacrno3HaBaHue OpraHUYeCKUX
COEIMHECHUI.

- PacueTHbie 3a1aun: onpeaeieHue
MOJIEKYJIIPHOI (POpMYJIbI

OCHOBHBIE CBOICTBA OEIIKOB; MOSCHSTH
Ha IIpUMepax 3HaYeHHE OCIKOB IS
opranusMma uenoBeka. [IpoBoauTtsb
BBIUHCIICHUS JIJIS1 OTIPEICTICHHUS
MOJIEKYJISIPHOM (pOpMyJIBI
OpPTaHUYECKOTr0 BEIIECTBA MO
MAaCCOBBIM JOJISIM aTOMOB JIEMEHTOB,
BXOJISILIINX B €r0 COCTaB, a TAKXKE MO
YPaBHEHUSAM XUMHUYECKHUX PEaKIIUA.

M cronb30BaTh 00IIEHAYYHBIE METO/IbI
MO3HAHUS IPU CAMOCTOSITEIEHOM
TUTAHUPOBAHWUHU, TIPOBEICHUH U
ONKCAaHUU XUMHUYECKOTO 3KCIIEpUMEHTA
(J1abopaTopHbBIC OTBITHI U
MpaKTUYECKUE padboThI).
CaMOCTOSTENbHO TIAHUPOBATh U
OCYIIIECTBIISITH CBOIO TIO3HABATEIHHYIO
eI TEIbHOCTD; PUHUMATh AKTUBHOE
y4acTHEe B IPYIMIOBON y4eOHOM

e TENBHOCTH
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OpPraHUYECKOTO BEIIECTBA
110 MaCcCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIINX B €T0 COCTaB; MO0 Macce
(00BEMY) IPOTYKTOB CrOpPaHUS;

M0 KOJIMYECTBY BellleCTBA (Macce, 00bemMy)
MPOAYKTOB PEAKITUH U/UITH UCXOIHBIX
BELIECTB;

- pellieHuE pacyeTHBIX 33]1a4

Ha OIpe/IeJICHHE TOJIU BhIX0/1a IPOAYKTa
peaKuy OT TEOPETUUECKHU BO3ZMOXKHOTO

Wtoro no pasneny

12

Pa3znes S. BeicOkOMOJIEeKYJISpHbIE COeIMHEHHU S

5.1

BBICOKOMOJIGKYJISIPHBIG
COCIMHCHUA

6

OcHOBHBIC TTIOHSATHS XUMUH
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM:
MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJUMEpPU3aIUU, CPETHSS
MoJieKyJisipHas macca. OCHOBHBIE METO/IbI
CHHTE3a BEICOKOMOJICKYJISIPHBIX
COCMHEHUN — MTOJMMEPU3ALUS U
MMOJIMKOHICHCAIIHSL.

[TomumepHbie MaTepuansl. [tactmacchl
(MOMMATUIICH, TOJUMPOITHIICH,
MOJUBUHUIIXJIOPHL, TIOJIUCTUPOII,
MOJTMMETUIIMETaKPHUIIAT, MOJUKapOOHATHI,
MoMATHIICHTEpedTaIaT). Y THIN3aKI U
nepepaboTKa IMIacTUKA.

DacToMephl: HaTypAJIbHBIM,

BrnageTs n3y4yaeMbIMU XUMHYECKUMU
[MOHSTUSMU: PACKPBIBATH CMBICIT
M3y4aEMbIX TOHATUN U PUMEHSTH 3TU
[MOHSTHUS MPU ONTMCAHUU COCTABA U
CTPOEHHUSI BBICOKOMOJIEKYJISIPHBIX
OPraHUYECKUX BEIIECTB, JJIs
00BSCHEHUSI OTACIBbHBIX (PAKTOB U
SIBJICHUU.

Hcnonb30BaTh XUMUYECKYIO
CUMBOJIMKY JIJI1 COCTaBJICHUS
CTPYKTYPHBIX (DOPMYJT BEIIECTB
(MOHOMEPOB ¥ MOJIUMEPOB) U
YPaBHEHUU pEAaKUUN TOJTMMEPU3ALIUU U
MMOJIMKOHAEHCALU Y.
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CUHTETHYECKUE KaydyKH (OyTaaleHOBBINU,
XJIOPOTIPEHOBBIM, H30ITPEHOBBIN) U
CUJIMKOHBI. Pe3una.

BosnokHa: HaTypabHbIE (IIEPCTh, MIENK),
MCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE BOJIOKHA
(KampoH U JIaBCaH).

JKcnepuMeHTAIbHbIEe METOABI H3YYeHHs
BeIleCTB U UX MPeBPALICHUI:

* JlemoHCTpauumu:

* O3HAKOMJIEHUE C 00pa3aMu MPUPOTHBIX
1 UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC,
KAy4yKOB.

* [IpakTuyeckue paboThI:

Ne 8. Pemenne sKkCiepuMEHTANIBHBIX 33124
1o teme «Pacrno3HaBaHue racTtMace u
BOJIOKOH»

OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHBIC CBOICTBA U IPUMCHCHHE
KaydyKOB, HanOoJiee
pacpOCTpaHEHHBIX BUIOB TIACTMACC
U BOJIOKOH.

crionb30BaTh OOIICHAYYHBIE METOIBI
MO3HAHUS ITPU CaMOCTOSATEITLHOM
MJIaHUPOBAHUHU, TTPOBEACHUH U
OTMCAaHUH XUMHUYECKOTO IKCTICPUMEHTA
(JtabopaTopHbIE OMBITHI U
MpaKTUYECKUe paboThI)

HToro no pasaeny 6
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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11 KJIACC

HanmeHnoBaHue Pa3aciioB

No KomuuecTBo OCHOBHEIE BUJIBI JIEATEIILHOCTHU
U TEM y4eOHOTO [IporpammHoOe conepkanue
n/n 4acoB oOy4Jaronmxcs
npeamera
Paznen 1. Teopernueckne 0CHOBbI XUMUH

11

CrtpoeHue atoma.
[lepronnyeckuil 3aKOH U
[lepronnyeckas cuctemMa
XAMUYECKUX DJICMCHTOB
J1.11. MenneneeBa

9

Atom. CocTaB aTOMHBIX SIAEP.
XUMUYECKUM deMeHT. M30TOomEI.
CtpoeHue 3JeKTPOHHBIX 000J0YeK aTOMOB.
DHepreTUUecKue YPOBHHU U MO TyPOBHHU.
ATtoMHbIe opouTanu. Knaccuduxanus
XMMHYECKUX JIEMEHTOB (S-, p-, d-, f-

hIIeMEHTHI). Pactipeienenre 3IeKTpOHOB 110

ATOMHBIM OpOUTAJISIM. DJIEKTPOHHBIC
KOH(UTrypauuu aToMoB 35ieMeHToB | — IV
MEepPHOJI0B B OCHOBHOM U BO30YXJICHHOM
COCTOSIHUH, DJIEKTPOHHBIE KOH(GUTYpaIuu
MOHOB. DJIEKTPOOTPUIIATEIBHOCTD.
[lepuonnueckuit 3akoH u [lepuoguueckas
CHUCTEMAa XUMHUYECKUX deMeHToB 1. 1.
MenpeneeBa. Cssb [leprnoanueckoro
3aKOHa

u [lepruoanyeckor CUCTEMBI XUMUUYECKUX
PIEMEHTOB C COBPEMEHHOM TEOpUEH
CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHYECKHUX

PacKpbIBaTh CMBICI H3y4aeMbIX
MOHATUH (BBIIEIATH UX XapaKTEpPHBIE
[PU3HAKN) U IPUMEHSTH 3TU NOHATHUS
[PU OMKUCAHUU COCTaBa U CTPOEHUS
BELIECTB, /ISl 0OObSICHEHUS OTJEIbHBIX
(bakToB U siBIEHUN. PacKpbIBaTh CMBICI
nepuoandeckoro 3akona /[. 1.
MenzeneeBa U IEMOHCTPUPOBATH €r0
CUCTEMATU3HUPYIOUIYIO,
OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO
byHKIMHA. XapaKTepu30BaTh
PIIEKTPOHHOE CTPOCHHUE aTOMOB (B
OCHOBHOM U1 BO30Y>KJICHHOM
COCTOSIHUH) U MOHOB XMMHUYECKHUX
PIEMEHTOB 1 — 4 MepruoaoB U ux
BaJICHTHBIE BO3MOKHOCTH, UCIIOJIB3YS
MOHATHS S-, P-, d-3JICKTPOHHBIC
opOUTaI, SHEPreTUIECKHE YPOBHHU.
OOBICHATH 3aKOHOMEPHOCTH
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PJIEMEHTOB U 00pa3yeMbIX UMU IIPOCTHIX U
CJIOKHBIX BEILECTB MO rpynmnam

1 reproiamM. 3Ha4YE€HHUE EPUOIUYECKOTO
3akoHa [[.1. MeHaeneena.
BKCHepHMeHTaJIbHBIC METOAbI U3YYCHUSN
BCIIECCTB U UX npeBpameHm“I:

* JlemoHCTpanuu:

- BubI TaOuI «Ilepuoandeckas cucrteMa
XUMHYECKHUX djemeHToB ..
MeHnpaeneeBay»

M3MEHEHHUS CBOMCTB XUMHYECKUX
PIIEMEHTOB U UX COEIUHEHUM 1O
nepuoaaM u rpyimam [lepuoanueckoit
cuctemsl /1. 1. MeHneneeBa

1.2

CtpoeHue BemiecTna.
MHuoroo0pasue BelecTB

11

XuMudeckas CBs3b. BUabl XuMnueckon
CBSI3M: KOBaJICHTHAs, HOHHAS,
MeTalndeckas. MexaHu3mMbl 0Opa3oBaHuUs
KOBAJIEHTHOI CBSI3U: OOMEHHBIN U
TTOHOPHO-AKIENTOPHBINA. DHEPrUs U JJIMHA
cBsi3u. [loysipHOCTH, HATPABJIEHHOCTD U
HACBIIIIAEMOCTh KOBAJICHTHOM CBS3M.
KpatHble cBsi3u. Bonopoanas cBA3b.
MeXMONEKYIAPHBIE B3AaUMOICHCTBHUS.
BajeHTHOCTB M BaJICHTHBIEC BO3MOKHOCTH
aToMOB. CBSI3b 2JIEKTPOHHOU CTPYKTYpPHI
MOJIEKYJI C UX TEOMETPUUYECKUM CTPOCHUEM
(Ha MpUMeEpe COSTMHEHUN 2JIEMEHTOB
BTOpOro nepuoja). IlpeacrasiexHue o
KOMIIICKCHBIX COCTUHCHHUX.

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATUH (BBIICTATH UX XapaKTCPHBIC
MPU3HAKKN) U IPUMEHSATH 3TH TOHATHUS
MPU OMUMCAHUU COCTaBa U CTPOCHHUS
BEIECTB, /ISl OOBSICHEHUS OTIEIbHBIX
dakToB u aByieHuin. OnpeaensaTb BUIbI
XUMUYECKOU CBSI3U (KOBAJICHTHOM,
MOHHOM, METaJITMICCKOM, BOJOPOTHOM)
B COCJIMHEHUSX, TUI KPUCTATUTMYECKON
pEelIEeTKN KOHKPETHOTO BEIECTRA.
OOBSICHATH MEXaHU3M 00pa30BaHUS
KOBAJIEHTHOU CBSI3U (OOMEHHBIN U
TOHOPHO-AKIEIITOPHBIN ).

Onpenensatb BaIGHTHOCTh U CTETICHD
OKHCJICHUS] XUMUYECKHUX DJIEMEHTOB
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CocTaB KOMILIEKCHOTO HOHA!
KOMITJIEKCOOOpa30BaTellb, JIUTAHIbI.
KoopanHalimoHHOE YUCIIO.

HomeHKIaTypa KOMIUIEKCHBIX COSAMHCHU.

3Hau€HHE  KOMIUIEKCHBIX  COEIWHEHUHU.
[loHsiTHE O KOOPAMHAMOHHOM XUMHUHU.
BemecTBa MOJIEKYJISIPHOTO 151
HEMOJIEKYJIIPHOTO CTPOCHHS.

Tunel KPUCTAJUINYECKUX pELIEeTOK|
(cTpykTyp) 1 cBoiicTBa BeuiecTB. [loHsTHe
O JWCHEpCHBIX cucreMax. VcruHHBIE
PacTBOPBI.

[IpencraBiieHue

O KOJUIOWJHBIX PaCTBOPAX.
CriocoObl BbIpa)KeHUS KOHLIEHTpalUU
PaCcTBOPOB: MAaCCOBAas IOJISI BEILIECTBA B
pacTBOpE, MOJISIPHASI KOHLIEHTPALIHSL.
HacplleHHbIE Y HEHACBIILICHHBIE
PacTBOpPBI, PACTBOPUMOCTb.
Kpucramioruaparst.

Knaccudukanus u HOMEHKIIaTypa
HEOPTaHUYECKHUX BEILECTB.
’:‘)KCHepl/IMeHTaﬂbHI)le METOAbI U3YICHUSN
BelleCTB U UX NMpeBpaLeHuii:

* JlemoHCcTpanuu:

- MOJCIIN KPUCTAINIMYCCKUX PCIICTOK.

B COCIMHEHUSIX Pa3JIMYHOTO COCTABA.
OOBACHATH 3aBUCUMOCTH CBOMCTB
BEIIICCTB OT BHJa XUMHUYECKOM CBS3H U
THTA KPUCTAJUIMYECKON PELIETKH.
[IpoBOAUTH BHIYUCIICHUS

C MCIOJIb30BaHHUEM IOHSITHS «MaccoBas
10J1s1 BELIECTBA B PACTBOPE»
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» PacueTHrble 3agauu:

- C UCIIOJIb30BaHUEM MOHATHHU
«MaccoBas JI0J1s1 PACTBOPEHHOTO
BEIIECTBAY, «MOJISIPHAS KOHLICHTALIHS

1.3

XUMHUUYECKHUE PEAKIUU

19

Kitaccudukanusi XuMU4eCKUX PEaKiuil B
HEOPTaHUYECKON U OPTraHNYECKON XUMUHU.
3aKOH COXpaHEHMs] MacChl BEIIECTB; 3aKOH
COXPaHEHHMS U MPEBPALICHUS SHEPTUU TTPU
XUMUYECKUX peaKIusX. TernaoBbie

(O PEKThl XUMUUECKUX PEAKIIU.
Tepmoxumuyeckue ypaBHeHUs. CKOPOCTh
XUMHUUYECKOUN peakiiuu, €€ 3aBUCUMOCTh OT
pa3IUUHbIX (aKTOpOB. ['OMOreHHbIE U
reTeporeHHble peakiuu. Karanms u
KaTaJIn3aTOPBHI.

OOpatumbie U HeOOpaTUMBIE PEAKIIHH.
Xumnueckoe paBHoBecue. Koncranra
XUMHUYECKOTO PaBHOBECHSI.

@DakTOpHI, BAUSIONINE HA TTOJIOKEHUE
XUMUYECKOTO pABHOBECHS: TEMIIEpaTypa,
TaBJICHHE U KOHILIEHTPAIIMK BEUIECTB,
YYACTBYIOIIUX B PEAKIUU.

[Tpunanun Jle [larense.
DIEKTPOIUTHYECKAS JUCCOLALIHS.
CunpHble U ciiadbie 3IeKTPonThl. CTEeneHb

TUCCOLIUAIINH.

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATUH (BBIICTATH UX XapaKTCPHBIC
MPU3HAKKN) U IPUMEHSATH 3TH TOHATHUS
[pU OIMCAHUU COCTAaBA U CTPOEHUS
BEIIECTB, /TSI OOBbSICHEHUS OTJEITbHBIX
(aKTOB U SBJICHH.
KnaccuduimpoBatb XuMHUYECKHE
pPEaKIuy 10 Pa3InIHBIM PU3HAKAM
(4uciy ¥ coCcTaBy pearupyroumux
BEILECTB, TEIIIOBOMY 3P (HEKTY
PEaKLINU, U3MEHEHUIO CTEIICHEN
OKHCJIEHUS 3JIEMEHTOB, 00paTUMOCTH,
Y4aCTHUIO KaTaau3aTopa U T.I1.);
CaMOCTOSITENIbHO BHIOMPATh OCHOBAHUS
U KPUTEPUU 715 KiaccupuKarmm
XUMHYECKUX PEAKIIUH.

OOBIICHATH 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMUUYECKUX PEAKIIUH C
Y4ETOM MX IHEPreTUUECKUX
XapaKTePUCTHK, XapaKTep U3MEHEHUS

CKOPOCTHU XMMHUYECKOHN PEaKLnu
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Cpena BOJHBIX pacTBOPOB: KUCIOTHAS,
HEWUTpaJbHAasl, IEIOYHAS.
Bonopoausiii mokasarens (PH) pactopa.
I'maponus comeii. Peakiiuu nOHHOTO
oOMeHa.
OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC
pEeaKInHu.

CreneHb OKHUCIICHUS.

OxuCIUTENIF U BOCCTAHOBUTEIID.
[Ipoueccel okucieHus

1 BOCCTAHOBJICHUS.

Baxaenmmne OKUCIUTETHN
U BOCCTAHOBUTEJIN.

MeTton 31eKTpoHHOrO OanaHca.
DIEeKTPOJIU3 pacTBOPOB U PACILIaBOB
BEILIECTB.

JKCNepPUMEHTAIbHbIE METOAbI H3y4YeHHS
BelIeCTB M UX NMpPeBpPallleHNil:

* JlemoHcTpanuu:

- pasJioKeHue nepokcuaa BoAopoaa B
MPUCYTCTBUM KaTaau3aTopa.

» JlJabopaTopHBIE OIBITHI:

- MPOBEJEHUE PEAKIU HOHHOTO OOMEHa;
- OIpezeNieHHue Cpeibl PAaCTBOPOB
BEILECTB C OMOILBIO YHUBEPCATHLHOTO
WHIUKATOPA.

B 3aBUCUMOCTH OT Pa3JIMYHbIX
(bakTOpOB, a TaK)KE XapakTep
CMEILEHNS] XUMUYECKOTO PAaBHOBECHS
[10]1 BJIMSIHUEM BHEIIHUX BO3JICHCTBUI
(TIpuHIUTI

Jle [laTenbe).

PackppIBaTh CyIIHOCTB:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEAKIHI TOCPEIACTBOM COCTABIICHUS
HIIEKTPOHHOTO OalaHca dTUX PEeaKIUi;
peakiiii HOHHOTO OOMEHA MyTeM
COCTaBJICHUS UX MOJTHBIX

1 COKPAILCHHBIX NMOHHBIX YPaBHECHMUIA;
pPEaKINM TUAPOIIN3A, PEAKLIUN
KOMILIEKCOOOpa30BaHUsI

(Ha mpuUMepe THIIPOKCOKOMILIEKCOB
[IMHKA U aJTIOMUHUA).

[IpoBOAUTE 1 ONTUCHIBATH
XUMHUYECKUN AKCTIEPUMEHT:
OTIPENICJICHUE CPEJIbl BOTHBIX
PAacTBOPOB BEILIECTB; MTPOBEIACHUE
peakinii HOHHOTO OOMEHA; U3yueHne
BITUSIHUS PA3IMYHBIX (DaKTOPOB HA
CKOPOCTb PEAKIIUN U TTOJIOKEHUE
XUMHUYECKOTO PaBHOBECHSI.

CrnenoBath npaBuiaM MOJIb30BaHUS
XAMUYECKOU MTOCYI0U
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Ne  IIpakTuyeckue pabOTHI:

Ne 1. BnusgHue paznuyHbIX

(aKkTOpOB Ha CKOPOCTb XMMHUECKOH
peaKluu;

Ne 2. BriussHuE pa3nuyHbIX

(aKTOpOB Ha MOJIOKEHNE XUMUYECKOTO
paBHOBECHS;

Ne 3. Xumudeckue peakuuu B pacTBOpax
DIIEKTPOJIUTOB.

- PacueTHrble 3amaun:

- pacyeTsl MacChl BellecTBa UM 00beMa
ra3zoB M0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIK 00beMY OJHOTO

13 YYACTBYIOIIMX B PEAKIIH BEIIECTB;

- BBEIYUCJICHUE MAaCCOBOU JOJIN

1 MOJISIPHOM KOHIIEHTpPALIMK BEIIECTBA B
pacTBOpE;

- BBIUKCJIEHHE Macchl (00beMa, KOJTMYECTBa
BEILECTBA) MIPOYKTA PEAKIIUHU, €CIIU OAHO
W3 BEILIECTB JIaHO B BUJIE PACTBOpA C
ONPEAEICHHON MaCCOBOU J10JIEU
PACTBOPEHHOIO BEIlIECTBA

1 1a00paTOPHBIM 000PY/I0BAHUEM.
[IpencraBiATs pe3ysIbTaThl
XUMHUYECKOTO IKCIIEpUMEHTA B (hopme
3alyCy ypaBHEHUN COOTBETCTBYIOIIUX
peaxiuii ¥ feiaTh BEIBOJIBI HA UX
ocHoBe. [IpoBOIUTH BHIYUCIICHHUS:

C MCTIOIH30BAaHUEM MOHATHS «MaccoBast
0J1s1 BELIECTBa

B PacTBOpE», a TAKXKE MO YPaBHEHUSAM
XUMHUYECKUX PEaKIUi, B TOM YHCIIe
TEPMOXUMHUYECKHUE PACUETHI

Hroro no paszneny

39
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Pasznea 2. Heopranuyeckasi Xumus

2.1 Hemerasuist

31

[lonoxeHrEe HEMETAIIIOB

B [lepnoauueckoi cucteMe XUMUYECKUX
hiemenToB .M. MenaeneeBa u
OCOOEHHOCTH CTPOECHHS UX aTOMOB.
du3nuecKue CBOMCTBa HEMETAIIOB.
AJUTOTPOIIHSI HEMETAILIOB (Ha MpUMepe
KHUCJI0poaa, cepbl, hochopa u yriepoaa).
Bonopon. [Tonyuenue, puzndeckue u
XUMHYECKUE CBOMCTBA (PEAKLIUH C
MeTaJlJIaMU U HEMETaJlIaMH,
BOCCTAHOBJICHHE OKCHJIOB U COJIEH).
['uapuael. TOMIMBHBIE 3JIEMEHTHI.
["anorensl. HaxoxaeHue B ipupoze,
CIIOCOOBI MOTy4YeHUsT (PU3UIECKUE U
XUMHYECKUE CBOMCTBA.
["anorenoBonopoabl. Baxueimue
KUCJIOPOACOIEPKAITUE COSTUHEHUS
rajioreHoB. JlabopaTopHsbie U
MPOMBITIUICHHBIE CITOCOOBI MOTYYEHUS
rajioreHoB. [I[pyuMeHeHre rajJoreHoB 1 ux
COEIMHECHUM.

Kucnopon, o30H. JlaboparopHbie
[IPOMBIILJICHHBIC CTIOCOOBI MTOJTyYCHUS
kuciopoaa. duznueckue 1 XUMUYECKUE
CBOMCTBA KHUCIJIOPOJIa U 030HA; UX
npuMeHeHne. OKCUAbl U MEPOKCHUIBI.

PackpbIBaTh CMBICIT N3YYaE€MbIX
MOHSATUM (BBIICTATh UX XapaKTePHbIC
MPU3HAKK) U IPUMEHSTh 3TH TTOHATHS
MpU OMUCAHUU COCTaBa U CTPOCHHUS
BEILIECTB, JUISI O0OBSICHCHUS OT/ICIIBHBIX
(bakToB U ABieHUd. OOBACHATH 001IHE
3aKOHOMEPHOCTU B U3BMEHEHUHU CBOMCTB
HEMETAIIJIOB U UX COCIMHEHUM C
Y4ETOM CTPOCHHS UX aTOMOB U
roJioxkeHus B [lepuonnueckon cucreme
XUMHUYECKUX AaemMeHToB J[. H.
Menpeneena.

XapakTepu30oBaTh (OMUCHIBATH) OOIIIHE
XUMHYECKUE CBOMCTBA HEMETAJIOB, UX
BaXKHEHMIIINX COCIMHCHUM,
MOATBEPXKasi TO ONMKUCAHUE
MMPUMEpPAMH YPaBHEHUI
COOTBETCTBYIOIIUX XUMMHUUECKHUX
pEaKIUU.

CocTaBisTh ypaBHEHUS OKUCIUTEIBHO-
BOCCTAHOBHUTEJIBLHBIX PEAKIIUN 1
peakIuii FOHHOTO OOMeHa 1
PACKpBIBaTh UX CYLIHOCTbH C IOMONIBIO
PIIEKTPOHHOTO OajaHca U MOHHBIX
YpaBHEHUM.
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Cepa. HaxoxaeHnue B mpupojie, CiocoObI
MOJTy4eHUS, PU3HICCKUE M XUMHUUIECKHEC
cBoiicTtBa. CepoBOIOPO/I, CYIb(OUIBI.
Oxcupl ceppi(IV) u (V). Cepaucras u
CEpHasi KUCJIOTHI ¥l X COJIH.

Oco0EeHHOCTH CBOMCTB CEPHOM KUCIIOTHI.
[IprMeHeHNE cephl U €€ COETMHEHUM. A30T.
Haxosxaenue B mpupoje, crnocoObl
MOJIy4eHUs], PU3MUECKUE U XUMUYECKHE
CBOMCTBA. AMMMAK, HUTPUIbI. OKCHIbI
a30Ta. A30THCTas M a30THAsI KUCJIOTHI U UX
cosii. OCOOEHHOCTU CBOMCTB a30THOM
KUCJOTHI. [[puMeHenue azora u ero
COCIMHEHUN. A30THBIE YI0OpEHUS.
®docdop. Haxoxaenue B npupose,
CIIOCOOBI MOMy4YeHUs, (GU3UIECKUE U
XuMH4yeckue cBoricTBa. dochuas u
dbochun. Oxcunsl hochopa,
oprodochopHas KHCIIOTa U €€ COJIH.
[Ipumenenue docdopa U ero CoeAMHEHUI.
docdopubie yanoOpeHus. YTaepo.
HaxoxxaeHue B mpupojie, CrocoOb
MOJTYICHUS, PU3HUCCKUE M XUMHUSCKHC
corictBa. Okcuasl yriepoga(ll) u (1V),
yrobHas KHCIIOTa U ee conr. [I[puMeneHue
YIJIEPOJA U €T0 COSUHEHUM.

XapakTepu30BaTh BIUSHUE
HEMETAIJIOB U UX COCIUHEHUM Ha
YKUBBIC OPTaHU3MBbI; OIIUCHIBATh
MPUMCHECHHUE B PA3IMYHBIX 001aCTAX
[MPAKTUYECKON JIEITENbHOCTH
yeJI0BEKa.

[ToaTBep’aaTh CYIIECTBOBAHUE
FEHETUYECKOU CBSI3U MEXKIY
HEOPTaHUYECKUMH BEIIIECTBAMU C
[MOMONIBI0 YPAaBHEHUIN
COOTBETCTBYIOIIUX XUMHUYECKUX
PEaKINil.

[IpoBOoAMTH peakuuu,
MMOJITBEPIKIAOIINE KAY€CTBEHHBIN
COCTaB BEILIECTB; PACIIO3HABATH
OTBITHBIM ITYTEM aHUOHBI,
MMPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax.

HaOmronaTh 1 ONMUChHIBaThH
JIEMOHCTPALlMOHHBIA KCIIEPUMEHT;
CaMOCTOSITEIIbHO TIJIAHUPOBATD,

[IPOBOJUTH U OMHUCHIBATH XUMHUYECKHI
PKCIIEPUMEHT (J1a00paTOPHBIE OMBITHI U

MpaKTUYECKUE paboThl);
MPEACTABIATH PE3YIbTAThI

XUMHUUYCCKOI'0 SKCIICPUMCHTA
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Kpemunit. Haxoxnenue B npupoje,
CHO0COOBI MOTyYeHHs, PU3NUECKHE U
XUMH4eckue cBoictea. Oxkeun
kpemaus(IV), kpeMHHEBas KUCoOTAa,
cunukatel. [I[puMeHeHrne KpeMHUsI |
ero coenuHeHuid. CTEKIIO, €To
MOJIy4eHHUE, BUIbI CTEKO.
3KCHepl/IMeHTaJIbHLle METOAbI
H3yuYyeHHsl BellleCTB M UX MpeBpalleHuii:
* JlemoHCcTpanuu:

- 00pa3Ipl HEMETAJUIOB;

- TopeHnue cepsl, hocdopa, xenesa,
MarHusi B KHCIIOPOJIE.

- JlaGopatopHbi€ OMBITHI:

- Ka4yeCTBEHHBIE PEAKIUU

Ha HEOPTaHUYECKHE MOHBI U KATHOH
BOJIOPO/IA;

- TIOJly4YeHHE U COOMpaHUe ra3oB.

- IlpaxTudeckue pabOThI:

Ne 4. Pemenue skciepuMeHTaIbHbBIX
3a7a4 1o TeMe «l a’moreHsy;

Ne 5. Pemienue skCciepuMEHTAIBHBIX
3agad o TeMe «Cepa u ee
coenuHeHus». Ne 6. Pemienune
AKCIIEPUMEHTAIBHBIX 33J1a4 TI0 TeMe
«A30T 1 pochop 1 UX COeTUHEHUS.

B (hopme 3arrcu ypaBHEHUN
COOTBETCTBYIOIIMX PEaKIUN U IeTaTh
BBIBOJIbI HA UX OCHOBE.

CrnenoBaTh paBUiIaM MOJIb30BAHMUS
XUMHUYECKOU MOCYI0U U
71a60paTOPHBIM 000Dy I0BAHUEM.
[TpoBOINUTH BEIYMCIICHHUSI TIO
YpaBHEHUSM XUMHUYCCKUX PEaAKITHH.
CamocTosTeNBHO IJIAHUPOBATH U
OCYIIECTBIISITH CBOIO TIO3HABATEIHHYIO
NeSATEIbHOCTD; MPUHUMATh AKTUBHOE
y4acTHE B IPYIIOBON yueOHOMI
JeSITEIIbHOCTH
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- Pacuernsle 3aaun:

BBIUMCJICHHE MACChI BEIIECTBA HIIM 00BheMa
ra3oB I10 U3BECTHOMY KOJINYECTBY
BELIECTBA, Macce WIK 00BEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIIMH BEILECTB;

- BBIYMCIIEHUE Macchl (00beMa, KOJIMYecTBa
BELIECTBA) IPOJYKTOB PEAKIIUH, €CIIH OTHO
13 BEILIECTB UMEET PUMECH;

- BBIYMCJIEHHE Macchl (00beMa, KOIMYeCTBa
BELIECTBA) IPOJYKTA PEAKLUH, €CIIU OJHO
13 BEILIECTB JIaHO B BUJIE PACTBOPA C
ONPEEIICHHOW MacCOBOM 0JIen
PaCTBOPEHHOI'O BEILIECTBA;

- BBIYMCJIEHUE BBIXOJA MPOAYKTA PEAKIIUU
OT TEOPETHUYECKH BO3MOKHOIO
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2.2

MeTaiel

23

[Tonmoxenne MeraiuioB B [lepronnueckoi
CUCTEME XUMHYECKUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOCHHUS SICKTPOHHBIX
000JI04€K aTOMOB METAJLJIOB.

OO1ue pusnyeckue cBOWCTBAa METAIJIOB.
[IpuMeHeHre MeTaJlIOB B OBITY, IPUPOE U
TexHuke. CruiaBsl METaJlIOB.
DIIEKTPOXUMHUYECKUI P HATPSKEHUM
MeTasuioB. O0me cnocoObl MOITYYeHUS

PackpbIBaTh CMBICI N3y4aE€MbIX
MOHATUM (BBIIETATh UX XapaKTEPHbIC
MPU3HAKK) U IPUMEHSTh 3TU MOHITHS
[IpY OMMCAHUH COCTaBA U CTPOCHUSA
HEOPraHUYECKUX BELIECTB, IS
O0OBSCHEHUSI OTACIBHBIX (PAKTOB U
SIBJICHHUU.

W3MEHCHHHU CBOMCTB JIEMECHTOB —

OOBsCHATH 00IIIME 3aKOHOMEPHOCTH B
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METAJJIOB: TUAPOMETAILTYPIHUS,
MUPOMETAILTYPI U, SJIEKTPOMETAILTYPTHSL.
[lonsiTHEe 0 KOppo3uu MeTauoB. CriocoObl
3AIIKUTHI OT KOPPO3UHU.

O6m1as xapakTepucTuka MetaioB [A-
rpynnsl [leproanyeckoi cuCTeMbI
XAMHUYECKUX 3JIEMEHTOB. Hatpuil n kanuii:
MOJIy4eHHUE, PU3NYECKHE U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEILIECTB
1 ux coerHeHun. OO0Ias xapakTepucThKa
MetaiioB [TA-rpynnel [lepuonnueckoit
CUCTEMBI XUMUYECKHX DJIEMEHTOB. Marnui
W KaJIbLMU: TOTy4eHUe, PU3NIECKUe U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE
MPOCTBIX BEIIECTB U UX COCTUHEHU.
JKecTkocTh BOJbI U CIOCOOBI €€
YCTPaHEHHS.

AJIOMUHMIL: IOJTydyeHue, (pU3nvuecKkue u
XUMUYECKHE CBOMCTBA, IPUMEHEHUE
[IPOCTOr'O BEIIECTBA U €T0 COCAUHEHHUI.
AMQoOTepHbIE CBOWCTBA OKCHIA U
TUAPOKCUA ATFOMUHUS,
TUAPOKCOKOMITIIEKCHI AIIFOMUHUS.

OO1as XxapakTepuCTUKA METAJJIOB
no6ouHbIx noarpymi (b-rpymnm)
[leprnonyueckoi CUCTEMbBI XUMUYECKHUX

METAJVIOB U UX COCMHEHUN C YUYETOM
CTPOEHUSI UX aTOMOB U MOJIOKCHUS B
[leproauyeckoi cucTeMe XUMUYECKUX
hinemeHToB /. 1. Menpaeneena.
XapakTepu30oBaTh (ONUCHIBATh) OOIIHE
XUMHUYECKUE CBOMCTBA METAJIJIOB, UX
Ba)KHCHIIINX COCIUHCHUM,
MMOJATBEPKAasi 3TO ONMCAHUE
MpUuMeEpaMU YpaBHECHUH
COOTBETCTBYIOIIUX XUMHUUECKHUX
peakiuii; NpUMEHEHUE METAJIJIOB B
Pa3JIMYHBIX 00JIACTAX MPAKTHICCKOMN
IESITEIbHOCTH Y€JIOBEKA, a TAKXKE
MCIO0JIb30BaHUE UX JIJIs1 CO3JIaHUS
COBPEMEHHBIX MAaTEPHUAIOB U
TeXHOJIOTUuH. OnUCHIBaTh CIIOCOOBI
3aIUThl METAJVIOB OT KOPPO3HUH.
PackpbIBaTh CYIIHOCTh OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX peaKIuii
[MOCPEICTBOM COCTABJIEHUS
HIIEKTPOHHOTO OaJlaHCa ATUX PEAKIIHiA.
[IpoBOoMTH peakuuy,
MOATBEPKAAIOIINE XapaKTePHbIC

CBOMCTBA N3y4acMbIX BCIICCTB,
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PJIEMEHTOB.
Pu3NYECKUE U XUMHUECKHE CBOMCTBA
Xpoma u ero coequHeHuit. OKCUJIbI U
rupokcubl xpoma(Il), (1) u (VI).
XpoMatbl U JUXPOMATBI, UX
OKHCJIUTEIIbHBIE CBOMCTBA.

[lonydeHne U IPUMEHEHHE XPOMa.
DU3NYECKNE U XUMUYECKNE CBOMCTBA
Maprasiia u €ro COeJMHCHUM.

OcHoBuble coeaunenus maprania (I1),
(IVv), (VD u (VII),

[lepMaHranat Kanus, €ro OKUCIUTEIbHbIE
CBOWCTBA.

DU3NYECKNE U XUMUYECKHNE CBOMCTBA
bKese3a M ero coequHeHu. OKCuIbI,
runpokcuabl u conu sxeneza(ll) u (11).
[lonyueHre U IPUMEHEHHE KeJie3a U €ro
CILJIABOB.

Menb: nonydenue, Gusndeckue u
XUMUYECKUE CBOKMCTBA, IPUMEHEHHE
[POCTOTO BEIIECTBA U €TI0 COSTUHCHMUI.
[{uHK: nmoaydeHue, Gu3n4ecKue u
XUMUYECKUE CBOMCTBA, IPUMEHEHHE
[POCTOTO BEIIECTBA U €TI0 COSTUHCHMUI.
AMQOTepHBIE CBOMCTBA OKCHJIA U
TUAPOKCHUIA ITUHKA, THIPOKCOKOMILIEKCHI
[IMHKA.

pacrno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, TPUCYTCTBYIOIINE B BOJIHBIX
pacTBoOpax.

[IpoBOANTH 1 ONHUCHIBATH XUMUYECKUI
HKCIIEPUMEHT (J1abOopaTOpPHBIE OMBITHI U
paKTHYECKUE paboThl); MPEACTABIATD
pPE3YNbTAThl XUMUYECKOTO
DKCIIEpUMEHTa B (hOpMe 3aInucu
YPaBHEHUI COOTBETCTBYIOIINX
peaklMii U JenaTh BbIBOJIBI HA UX
OCHOBE.

CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHYECKOU MOCYA0N U
1abopaTOpHBIM 000PYAOBAHUEM.
[[poBOIUTH BHIYMCIICHHUS 110
YPaBHEHUSAM XUMHUYECKUX PEaKIIHM.
CamMOoCTOATENBHO MIAHUPOBATH U
OCYUIECTBJISTH CBOIO [TO3HABATENIbHYIO
NEATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHEe B IPYNIOBOW yueOHOH
NEATEIbHOCTH

62



IKCNEePUMEHTAIbHbIE METOAbI H3YyYeHHUSs
BeleCTB U UX MPeBPALICHUIM:

* JleMOHCTpauuu:

* KOJUTICKIIUS «MeTaljIbl ¥ CIIaBbI»;

* B3aMMOJICHCTBUE IETOYHBIX

U 1IEJI0YHO3EMETBHBIX METAIOB C BOJIOM
(BO3MOYKHO HCITOJIb30BaHUE
BHJICOMATEPHUAIIOB).

« JITabopaTOpHBIE OIBITHI:

- B3aUMOJICUCTBHE IICIIOYHBIX

U 1IEJI0YHO3EMETBHBIX METAIOB C BOJIOM
(BO3MOYKHO HCIIOJIb30BaHUE
BHJICOMATEPHUAIIOB);

- B3aUMOJIEHCTBUE THUIPOKCHUIOB
AJTIOMUHMS Y IMHKA C paCTBOPAMH KUCJIOT
W IIEJI0YCH;

- KaueCTBEHHBIE PEaKIIM1 Ha KaTUOHBI
METaJJIOB.

- TlpakTudeckue pabOThI:

No 7. PellieHre 3kCiepuMEHTAbHBIX 3a1a4
mo TeMe «MeTasuibl IIaBHBIX TOATPYII;
Ne 8. PemieHne sKCEpUMMEHTANIBHBIX 33/1a4
o Teme «MeTasuibl TOOOYHBIX TOATPYIIID.
- PacueTHble 3a1aum:
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- BBIYHCJIEHHE MaccChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIHH,
€CJIM OJIHO U3 BEILIECTB IaHO B BUJE
pacTBoOpa C OINPEACICHHON MAaCCOBOM JIOJICH
PACTBOPEHHOIO BEIIECTBA, UK UMEET
MPUMECH;

- BBIYMCJICHHE MacChl (00BbeMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIHH,
€CJIM OJIHO W3 BELIECTB JIaHO B BUJE
pacTBOpa C ONPEAEIECHHON MAaCCOBOM J0JIEH
PACTBOPEHHOIO BEIIECTRA;

- BBIYUCJICHUE BBIXOJa MPOYKTa peaKIuu
OT TEOPETUYECKU BO3ZMOKHOTO

Wtoro no paszneny

o4

Pasznea 3. XumMusd v :KU3HL
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3.1

MeToabl HO3HAHUS B
XUMUWH.
XUMUS U )KU3HD

Pouib xumMu# B 06€ecTieYeHUN YCTOMYUBOTO
pa3BuTHs 4yesoBeuyecTBa. llonsaTue o
Hay4YHBIX METOJIaX ITO3HAHUSA U
METO/I0JIOTUN HAyYHOT'O UCCIIETOBAHMUS.
Hay4Hple IpUHIUITBI OpraHu3auu
XUMHYECKOTO ITPOU3BOJICTBA.
[IpoMbIiIIEHHbIE CIOCOOBI MOTYYEHHUS
Ba)KHEUIIMX BEIIECTB (Ha IpUMEpPE
[IPOU3BOJICTBA AaMMHAKA, CEPHON KHUCIIOTHI,
MeTaHoja). [IpoMbliieHHbIe c1ocOObI

[MOJIYYCHUA MCTAJJIOB

PackpbIBaTh poJib XMMHUHU B PEIICHUU
DHEPTEeTUYECKUX, CBIPHEBBIX U
PKOJIOTUYECKUX MPOOIIEM
4eJI0OBEYECTBA, OMUCHIBATH OCHOBHBIE
HAIPABIICHUS Pa3BUTH XUMUYECKON
HAyKH ¥ TEXHOJOTHH.

[IprmensTh paBuiIa 6€30MaCHOTrO
oOpallleHusl C BEIIECTBAMH,
MCIIOJIb3YEMBIMU B ITOBCETHEBHOM
KH3HU; a TaKKe MpaBuiia 0e301acHOTO
MOBE/ICHUS B LEISIX
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)

Y CIUIABOB. XMMHUUYECKOE 3arpsi3HEHUE
OKPY’KAIOUIEN CPEIBI U €0 TOCIIEICTBUS.
Ponp xumun B oOecrieueHIN
PHEPreTUYECKON OE30MaCHOCTH.

XUMUS U 310POBbE YETIOBEKA.
JlekapcTBennble cpencrsa. [IpaBuna
VCII0JIb30BaHUs JIEKAPCTBEHHBIX
npenapaToB. Poiib XUMuuM B pa3BUTUH
MEIUIMHBI.

Xumus nuiyd. OCHOBHBIE KOMITOHEHTHI
nuiy. [Iumessie qo6aBku. Poib Xxumuu B
oOecrieyeHuu MUIIeBOM 0€3011acCHOCTH.
KocMmeruueckue u naphromepHbie
cpencrtBa. beitoBas xumus. [Ipasuina
0€30MacHOr0 MCMOIB30BAHMS MPETAPATOB
OBITOBOM XMMUHU B IIOBCEIHEBHOU KU3HH.
XUMHs B CTPOUTENLCTBE. BaxkHenme
CTPOUTENIbHBIE MaTEpHUabl (LIEMEHT,
0eToH). [Ipon3BOACTBO CTPOUTEIIHHBIX
MAaTEPUAIIOB.

XUMUS B CEILCKOM XO3SIUCTBE.
OpraHndeckre 1 MUHEPAIbHbIC
yI00peHMUSI.

Heoprannueckue Marepuaisl
(KOHCTPYKIIMOHHBIE MaTEpHabl, KPACKH,
CTEKJI0, KepaMKKa). Marepuansl s
PIEKTPOHUKHU. HanoTexHONMOTMHI

cOepeKeHUs 310pOBbs U OKpYKaroen
MPUPOTHON CPEIbI; TOHUMATD
OTIaCHOCTB BO3JICHCTBHUSI Ha )KUBBIC
OpTaHU3MBbI OTIPEICTICHHBIX BEIIECTB,
cmbici nokazatens [1/IK, mosicuats Ha
MpUMEpPax CIOCOObI YMEHBIIICHUS U
MPEIOTBPAICHUS UX BPEIHOTO
BO3JICUCTBUSI. AHAIM3UPOBATD U
KPUTUYECKH OIIEHUBATh WH(OpMAIIHIO,
CBSI3aHHYIO C XUMHYECKUMU
MpOIIECCAMH U UX BIMSHUEM Ha
COCTOSIHUE OKPY KAIOIICH CPEIbl.
crionp30BaTh MOTyYeHHBIE 3HAHUS U
MpecTaBiieHus o0 cepax

e TeTbHOCTH, CBSI3aHHBIX C HAYKOW U
COBPEMEHHBIMH TEXHOJIOTUSIMH, KaK
OCHOBY JJISI OPHCHTAIINH B BHIOOPE
cBoel Oyaymiel nmpohecCHOHAIBHOM
nesTepHOCTH. VCcmonp30BaTh
CHUCTEMHBIC XUMUYECKHUE 3HAHUS IS
O0OBSCHEHUS U IPOTHO3UPOBAHUS
SIBJICHHI, IMCIOIINX €CTECTBEHHO-
HAy4HYIO PUPOJTY, MPOTHO3UPOBAT,
aHATM3UPOBATh M OIIECHUBATH C
MO3UIINH SKOJIOTHYECKOU
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0€30IMaCHOCTH ITOCJICACTBUSA OBITOBOM U
MIPON3BOJICTBEHHOH JCATEILHOCTH
JeJI0BEKa, CBI3aHHOU

C IepepaboTKOM BEIIECTB;
HCIIOJI30BaTh MOJTYYEHHbBIC 3HAHUS TS
MPUHATHUS TPAMOTHBIX PEIICHHMA
Mpo0JIeM B CUTYyaIUsX, CBSI3aHHBIX C
XUMHUCH.

[IprHUMAaTh ydacTHe B 00CYKICHUH
Mpo0JIeM XUMHUYECKON

1 DKOJIOTUYECKON HAMPaBJICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MO3UIIHIO
Mo mpoOJeMe U npejjiaraTh
BO3MOYKHBIC TIYTH €€ PEIICHUS

HToro mo pasaeny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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)

MNEPEYEHDb (KOJUPUKATOP) IPOBEPSIEMbBIX TPEFOBAHUI

K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIbHOM
ITPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUMA U 3JIEMEHTOB
COILEPXKXAHUA ITO XUMUH

JIJist IpoBeJIeHUs €IMHOTO TOCYJIapPCTBEHHOTO dK3aMeHa 1o xumuu (ganee — EI'D
0 XHMHH) HCIOJB3yeTCs MepedeHb (KOoAu(GUKATOp) MPOBEPSEMBIX TpeOOBaHHM K
pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOW MpPOTpaMMbl CPETHEro OOIIEro
00pa30BaHMsI U AIIEMEHTOB COACPKAHMUSL.

IIposepsiembie Ha EI'D mo xumuu Tped0BaHNS K pPe3yJIbTATAM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeyibHOI MPOrpaMMbI CpelHero oo0uero oopasoBanmsi

Kon [IpoBepsiembie TpeOOBAHUS K TIPEAMETHBIM PE3yJIbTaTaM OCBOCHUS
IIPOBEPSEMOTO OCHOBHOI 00pa3oBaTeILHOMN IMIPOrpaMMbl CPEIHEr0 OOIIETO
TpeOOBaHUS 00pa3oBaHUs
1 Bragenne cucteMoil XMMHAYECKUX 3HAHUM, KOTOpasi BKJIKOYAECT:
11 OCHOBOIIOJIAraroIIre MOHATUS (XMMHUYECKUM IJIEMEHT, aTOM, M30TOIIbI,

DIICKTPOHHAs 000JI0YKa aToMa, S-, P-, O-3JIeKTpOHHBIE OpPOUTAIH
aTOMOB, OCHOBHO€ M BO30YKJIEHHOE COCTOSIHUE aToMa, NOH, MOJICKYJIa,
BaJICHTHOCTh,  DJICKTPOOTPUIIATCILHOCTh,  CTENEHb  OKHCIICHUS,
XUMUYeCKass CBs3b (°- M S-CBSI3b, KpATHBIE CBSA3M), THOpUIUA3AIUS
AQTOMHBIX OpOMWTAJICH, KpUCTAUTMYECKass pEeIIeTKa, MOJb, MOJSpHas
Macca, MOJISIpHBI 00BbEeM, MOJISIpHAs KOHIIEHTPAIMs, PaCTBOPHI
(MCTUHHBIC, TUCTIEPCHBIE CUCTEMBI), KPUCTAIUIOTUAPATHI, YTIEPOTHBIHI
ckeneT, (YHKIMOHANBbHAS TPYMIa, paaukaji, W30MEpPbl, CTPYKTypHas
dopmyna, wum3zomMepusi  (CTpyKTypHas, reomerpuueckas  (Iuc-,
TPAaHCU30MEPHS), TOMOJIOTHYECKUN PsI, TOMOJIOTH, YTJIEBOIOPOJIHI,
KUCIIOPO- U a30TCOACPIKAIUE COCTMHEHUS, OMOJIOTUYECKH aKTUBHBIE
BemiecTBa  (YyriaeBOJbBI, KUPBI, O€JIKH), MOHOMEp, TOJHUMEp,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCAWHEHUS, KPEKUHT,
pudOpPMHUHT,  TUIBI ~ XUMHYECKHX  peakuuii  (OKUCIUTEIHHO-
BOCCTAaHOBHUTEIIbHBIC, 3K30- M JHAOTCPMHUYCCKHE, PEAKIIMH HOHHOTO
oOMEHa, TOMO- U TeTeporeHHble, OOpaTUMble U HEOOpaTUMBbIE),
PacTBOpP,  DJCKTPOJUTHI,  HEIICKTPOJUTHI,  AJICKTPOIUTHUECKAS
JTMCCOIMAIINS, CTEMEHb JUCCOIMAINN, OKHCIUTENIb, BOCCTAHOBUTEIID,
DIIEKTPOIU3,  CKOPOCTh  XUMHUYECKOM  peakiuud, XUMHUYECKOe
paBHOBECHE)

12 TEOPUU U 3aKOHBI (TEOPUS XUMHYECKOIO CTPOCHHS OPTaHUYECKUX
BeecTB A.M. byTinepoBa, Teopust 3JIEKTPOJIUTUUECKOM AUCCOLIMAIIUH,
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[lepuonnueckuii 3akoH JI.11. MenpeneeBa, 3aKk0OH COXpaHEHUsI MAaCChI),
3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3bIK XMMHUH, MUPOBO33PECHUECKHUE
3HAHMS, JISKAIIME B OCHOBE ITOHUMAHUS PUYUHHOCTH U CUCTEMHOCTH
XUMHAYECKUX SIBIICHUI, COBPEMEHHBIC MPEJCTABICHUS O CTPOEHUU
BEILIECTBA HA AaTOMHOM, MOJIEKYJISIPHOM U HaAMOJIEKYJISIPHOM YPOBHSIX

1.3

[MPCACTABJICHUA 0 MCXaHHN3Max XUMHUYCCKHUX pCaKHHfI,
TCPMOINHAMHUYCCKUX u KHHCTHYCCKUX 3adKOHOMCPHOCTAX ux
IMIPOTCKAaHUA, O XUMHWYICCKOM PaBHOBCCHUHU, TUCIICPCHBIX CUCTCMAX

1.4

@aKTOHOFI/I‘-ICCKI/IC CBCACHUA O CBOﬁCTBaX, COCTaBC, IIOJIYYCHHU H
Oe301mmacHoOM HUCIIOJIBb30BAHHUHN Ba)KHEHIIINX HCOPIraHN4YCCKUX nu
OPraHUYCCKUX BCIICCTB B 6I>ITy )51 HpaKTH‘{GCKOﬁ ACATCIIbHOCTHU
YCJIOBCKA

1.5

oOlMe Hay4YHbI€ IPUHILIMIBI XUMAYECKOTO TIPOU3BOICTBA (HA MpUMEPE
POU3BOJACTBA CEPHOM KHCJIOTHI, aMMMaKa, METAHOJA, MEepPepadOTKU
HedTH)

ChopMUPOBaHHOCTH YMEHUM BBISIBIISATH:

2.1

XapaKTEpHbIC TMPHU3HAKA W B3aUMOCBS3b M3YYCHHBIX MOHATHMH,
[MPUMEHATh COOTBETCTBYIOIIME MOHSATHUS NMPU OIMHUCAHUHU CTPOCHUA U
CBOWCTB HEOPraHMYECKUX W OPraHUYECKUMX BEIIECTB M  UX
[IpEBpALCHUN

2.2

B3aMMOCBSI3b XUMHUECKUX 3HAHUM C TIOHSATUAMHU U TMPEACTABICHUIMU
NPYTUX MPEIMETOB 1Jis 00Jiee 0COZHAHHOTO MOHUMAaHUsI U OOBICHEHUS
CYIITHOCTH MaTE€pUAJIbHOTO €IMHCTBA MUpPa

ChopMUPOBaHHOCTH YMEHUS UCIIOJIH30BATh:

3.1

HAMMCHOBAHHSI XUMHYECKUX COCAUHEHUN MEXIYHAPOAHOTO COHO3a
TEOPETUYECKON W MNPUKIAAHON XUMHU W TPUBHAIbHBIC Ha3BaHUS
BEIIECTB, OTHOCSIIUXCS K H3YYCHHBIM KjaccaM OPraHHMYEeCKUX |
HEOPTraHUYECKUX COCTMHECHUHN

3.2

XUMHUYECKYI0 CUMBOJIUKY JUIsI COCTaBJIEHUSI (POPMYJ HEOPraHMUECKHUX
BEIIIECTB,  MOJIEKYJSIDHBIX W CTPYKTYpPHBbIX  (pa3BEpHYTHIX,
COKpAILIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX BEIIECTB

CdopMUpOBaHHOCTh YMEHUS KIaCCUDUITUPOBATH:

4.1

HCOPIraHNM4YCCKHUEC BCIICCTBA, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBAHHUA U

KPUTEPUH TS KJIacCU(PHUKAIIUN N3YIaeMbIX XUMUYECKUX O0OBEKTOB

69



4.2

OpPraHUYECKUE BEIIECTBA, CAMOCTOSITENIbHO BBIOMPAaTh OCHOBaHUS U
KPUTEPUU JJI KIACCU(PUKAIUU U3yUYaeMbIX XUMUUYECKUX 0OBEKTOB
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4.3

MO pa3IuYHbIM MPU3HAKaM (YUCITY M COCTAaBY pEarupyromux BEIIECTB,
TEII0OBOMY d3(PQEKTy peakiuu, H3MEHEHUIO CTENeHEeW OKHUCICHUs
HIIEMEHTOB, 0OPAaTUMOCTH PEAKIINH, YUACTUIO KaTajanu3aTopa)

CdhopMUPOBaHHOCTH YMEHHS XapaKTEPHU30BaTh AICKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30Y)KJICHHOM COCTOSSHUM) M HOHOB
XUMHAYECKUX 3JeMeHTOB 1 — 4 mepuonoB [lepuognyeckoid cuctembl
J.1. MeHieneeBa 1 X BaJCHTHBIE BO3MOXHOCTH, UCIIOJIb3Ysl MOHSATUS
S-, p-, d-351eKTpOHHBIC OPOUTAH, YHEPTCTHUSCKHE YPOBHH

ChopmMHupoBaHHOCTb YMEHUSI OOBACHATH 3aKOHOMEPHOCTU U3MEHEHMSI
CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM COCAMHEHUH 110
[epruoJaM 1 rpyImam

ChopMHpOBaHHOCT, YMEHHS COCTaBIISATh YPAaBHEHUS XUMUYECKUX
PEaKIUi U PACKPBIBATh UX CYLIHOCTD:

7.1

OKHUCJIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ IMoCpcaACTBOM
COCTABJICHU:A JJICKTPOHHOI'O OajaHca dTHX pCaKIIPII;’I

7.2

YPABHEHMs pEaKUMH PAa3jIUYHbIX THUIIOB; IIOJIHBIE U COKpALICHHBIC
YpaBHEHUs peakUuid HOHHOTO OOMEHAa, Y4YWThIBas YCJIOBHS, MpU
KOTOPBIX 3TU PEAKLUU UAYT 10 KOHLA

7.3

peakiuii THAPOJIN3a, peakluil KOMIIeKcooOpa3oBaHus (Ha MpuUMepe
rUIPOKCOKOMITIIEKCOB IIMHKA M ATFOMUHUS)

CdopMupoBaHHOCTH YMEHUS MTOATBEPKIATH:

8.1

HAa KOHKPETHBIX IPUMEPaX XapakTep 3aBUCHUMOCTH PEAKIHOHHOMN
CIIOCOOHOCTH OPTaHMYECKHX COCAMHEHHH OT KpPaTHOCTH M THIIA
KOBAJICHTHOU CBsi3M (- W S-CBS3U), B3aUMHOIO BIHMSHHS aTOMOB U
rpynmn aToOMOB B MOJIEKyJaX, a TakKe OT OCOOCHHOCTEH pealin3aluu
PAa3IMYHbIX MEXaHU3MOB ITPOTEKAHUS PEAKIUN

8.2

XapaKTEpHbIE XMUMWYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMU
DKCIIEPUMEHTAMU U 3alMCSIMU YPABHEHUN XUMUYECKUX PEAKIIUN

CdopMUpOBaHHOCTh YMEHHUS XapaKTEPU30BaTh COCTaB M Ba)KHEHIITHE
CBOWCTBa BEILECTB, MPUHAJICKAIINX K OINPEIEICHHBIM KjaccaM U
rpyImnaM COE€IMHEHUN (MpOCThie BEIIECTBA, OKCHUIbI, THAPOKCHUJIBI,
COJIM; YTIAEBOAOPO/IBI, MPOCTHIC F(QUPHI, CIUPTHI, (DEHOJIBI, aJTbIETHIbI,
KETOHBI, KAPOOHOBBIC KUCIIOTHI, CIOXKHBIE IUPHI, KUPBI, YIICBOIbI,
AMUHbBI, AMUHOKHUCJIOTHI, OCIIKH)

10

ChopMUPOBaHHOCT, YMEHHSI TMPOBOAUTH PaCUEThl MO XUMHUYECKUM
dbopmysiaM U YpaBHEHUSM XUMHUYECKHX DPEAKIHMl ¢ HCIOJIb30BAHHEM

(U3HUECKUX BEIUYUH:
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10.1

Macchl (00beMa, KOJTMYECTBA BENMIECTBA) MPOAYKTA PEAKIINH, €CITH OTHO
U3 HCXOJIHBIX BEIECTB JaHO B BHUAE pacTBOpa C ONpENEICHHOM
MacCOBOM Jl0Jiel pacTBOPEHHOrO BEIIECTBA WM JaHO B M30BITKE
(MMeeT MpUMeCH )

10.2

MacCOBOM MJIM 00BEMHOM JI0JIU, BBIXO/1a MPOYKTa PEeaKIuu

10.3

TETI0BOTO 3(deKTa peakimii

10.4

00BEMHBIX OTHOIIICHUH T'a30B

10.5

10 HAXOXKJICHUIO0 XUMUYECKOUN (hOpMYyJIbI BEllleCTBA

11

Biianenue cucteMor 3HaHUK O METOAAaX HAYYHOI'O IO3HAHUS SIBICHUN
OPUPOABI, HCIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaXx MW YMEHHE
OPUMEHATh 3TH 3HAHUSA IPU SKCIEPUMEHTAIBHOM HCCIIEAOBAaHUU
BEIIECTB U I OOBSICHEHUS XUMUYECKUX SIBJICHUM, UMEIOIIUX MECTO B
MPUPOJE, MPAKTUUECKON NEATEIbHOCTH YeJIOBEKa M B MOBCEIHEBHOMN
KU3HU

12

CdopMUpOBaHHOCTh YMEHHUSI TPUMEHATH (MCIIOJIB30BATh) 3HAHUS O
COCTaB€ M CBOMCTBax BEIIECTB I AKCIEPUMEHTAJIbHON MPOBEPKU
FUIIOTE3 OTHOCHUTEIbHO 3aKOHOMEPHOCTEH MPOTEKAHHUS XUMHUYECKUX
peakuMii U MPOTHO3UPOBAHUS BO3MOMXHOCTEM HMX OCYLIECTBICHUS;
CUCTEMHBIC XUMUYECKHE 3HAHUA I OOBSICHEHUS U IPOTHO3UPOBAHUS
SIBJICHUW, WUMEIOLIUX €CTECTBEHHO-HAYYHYIO MPUPOAY; AJISI TPUHATHUS
rPaMOTHBIX PEIICHUM MPOOJIEM B CUTYyaIUsX, CBSI3aHHBIX C XUMUEH

13

CdopMUpoBaHHOCTh YMEHHSI TUTAHUPOBATH U MPOBOJANTh XUMHUCCKHUI
DKCIIEPUMEHT (TOJyYeHWE W W3YYCHHE CBOWCTB HEOPTaHUYECKUX W
OpTaHUYECKUX BEIIECTB, KAYCCTBEHHBIC pEAKIMH YTJIEBOIOPOIOB
Pa3JIMYHBIX KJIACCOB U KHUCIOPOJCOACPIKAIMX OPraHUYSCKUX BEIISCTB,
pelieHne  SKCIEePUMEHTAIBHBIX  3a7a4 1O  PAaclO3HABAHHIO
HEOPTaHWYECKUX M OPTaHWYECKHX BEIIECTB) C COOJIFOJICHUEM IPaBUII
Oe3omacHoro  oOpamieHds ¢ BellecTBaMM U JJaOOpaTOpPHBIM
obopynoBanueM; GOpMyJIUPOBATH 1IN UCCIICIOBAHUS; MPEICTABISIThH
B pa3au4HON (opMe pe3ylbTaThl IKCIEPUMEHTA, aHAIU3UPOBATH U
OIICHUBATh UX JIOCTOBEPHOCTH

14

ChopMUpOBaHHOCTh YMEHHUS OCYIISCTBISTH  IIEJICHANPABICHHBIN
MOWCK XMMHYECKOW MH(DOPMAITMK B pa3IMYHBIX UCTOYHHKAX (HAydHAs
U ydeOHO-Hay4yHas JUTeparypa, CpeICTBa MaccoBOW HWH(OpMaIuu,
ceTh VIHTEpHET U Npyrue), KpUTUUECKH aHaJTU3UPOBATH XUMHUYECKYIO
nH(popMaIuio, rmepepadaTbiBaTh €€ M MCIOJIH30BaTh B COOTBETCTBUU C
MOCTaBJICHHOW y4eOHOM 3a1aueit
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15

CdopMUpOBaHHOCTh YMEHHS IPOTHO3WPOBATh, AaHAIM3UPOBATH U
OIICHUBAaTh HMH(OPMAIUIO C TO3MIIUN SKOJOTMYECKOM 0e30MacHOCTH
MOCJICICTBUIA OBITOBOM M MPOW3BOACTBEHHOM NEATEILHOCTH YEIOBEKA,
CBSI3aHHON C TepepabOTKOW BEHIECTB; CPOPMUPOBAHHOCTh YMEHHIA
OCO3HaBaTh OIACHOCTh BO3JCHCTBUA HA JKMBBIE  OPraHU3MBI
ONPEAECICHHBIX BEIIECTB, MOHUMAS CMBICI ITOKA3aTeNsl MPEACIbHOU
JTOMyCTUMOM KOHIICHTpAIlMK, W TMOSCHATh Ha IIpUMEpax CIOCOOBI
YMEHBIICHUSI W NPEAOTBPAILICHUS WX BPEAHOIO BO3JACHCTBUSA Ha
OpTraHu3M YEJIOBEKa

IlepedeHb 3J1eMEHTOB co/iep:KaHus, npoBepseMbix HA EI'D mo xumun

Kox

[IpoBepsieMblil 2JIIEMEHT COIEPKAHUS

1

TGOpCTI/ILICCKHe OCHOBBI XUMHUH

1.1

Crpoenne  BemectBa. CoBpeMeHHass  MOJieldb  CTPOCHHUSI  aToMa.
Pacripenenenne 3JI€KTPOHOB 0 3HEPreTuYeckuM ypoBHIM. Kiaccudukanms
XUMUYECKUX 3JIeMEHTOB. OCOOCHHOCTH CTPOEHUSI SHEPTETUUECKUX YPOBHEM
aToMOB (S-, P-, d-anementoB). OCHOBHOE M BO30YKICHHOE COCTOSHUS
aTOMOB. DJIEKTpOHHAs1 KOH(pUrypaius aroma. BaneHTHbIE 2JIEKTPOHBI

1.2

[lepnoguueckas cucrema xumMudeckux odnemeHtoB J[.MI. Menneneesa.
Ousnueckuil cMmbich [lepuoanueckoro 3akona /.M. Menneneesa. [Ipuunnsl
1 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB 2JIEMEHTOB M HUX COCAWHEHUN IO
nepuojaM U rpynmnaM. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB MPOCTHIX
BEIIICCTB, BOJOPOJHBIX COCTMHEHUM, BBICIITUX OKCHIOB U THIPOKCHUIOB

1.3

BajleHTHOCTh. DIEKTPOOTpUIATENbHOCTh. CTeNEHb OKUCIICHHUS

1.4

Buapl xuMudeckodl CBsA3M  (KOBaJICHTHAs, HOHHAs, MeTajIndyecKas,
BOJIOpPOJIHAs) W  MEXaHW3Mbl €€ 00pa3oBaHus. MeEXMOJNCKYISIPHBIC
B3aMMO/JICMCTBHUS. BelecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS.
THMbl KPUCTATIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THUIIA
KPUCTAJUIMYECKON PELIECTKU

1.5

Xumuyeckas  peakuus. Kiaccudukanus  XUMHYECKUX — peakiuid B
HEOPraHUYECKOW W OPraHWYECKOM XUMHUM. 3aKOH COXPAHEHUS MacChl
BCILICCTB

1.6

CKOpOCTh peakIuu, ee 3aBUCUMOCTb OT Pa3JIMYHBIX (haKTOPOB

1.7

TeroBbie 2 (HEKThI XUMUYECKUX peakiuil. TepMoxumMudeckue ypaBHCHHSI

1.8

OOpatumMble peakuuu. XUMHUYECKOe paBHOBecue. DakTopbl, BIUSIOIIME HA

COCTOsSIHME XUMHUUeCcKoro pasHosecus. IIpunnun Jle [larense
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1.9

QHCKTPOJII/ITI/I‘ICCKB.}I Aucconuanms. CunbHbIC U cna0bIe OJICKTPOJINTHI. Cpena
BOJIHLIX PAaCTBOPOB BCUICCTB: KHCJIIAA, HeﬁTpaHLHaﬂ, mcjIouHasd. CreneHb
JUucconranuu. PeaKI_II/II/I HOHHOTO OOMeHa

1.10

[ unponus coneil. MoHHOE mpowusBeneHue BOJbI. BomopoaHslii IOKa3aTesb
(pH) pacTtBOpa

1.11

CriocoObl  BBIpaXKEHUS  KOHLEHTpPAlMM  pPAacTBOPOB:  MaccoBas  J0JIA
PAaCTBOPEHHOI'O BEILECTBA, MOJISIpHAs KOHILIEHTpauusa. HackllieHHble |
HEHACBIIIEHHBIE PaCTBOPBI, paCTBOPUMOCTh. KpucTamioruaparsl

1.12

OKMCIINTEIFHO-BOCCTAHOBUTEILHBIC PCaKIunm. HOBGIICHI/IC BCIICCTB
B CpCaaX C pa3HbIM 3HAYCHUCM pH MGTOIIBI QJICKTPOHHOTI'O OanaHca

1.13

DIIEKTPOJIU3 pacTBOPOB U PACILIABOB COJIEH

OCHOBBI HEOPTaHUYECKOW XUMUU

2.1

Knaccuduxanus HEOPTaHUYECKHUX COECIMHEHUM. Homenknatypa
HEOPTaHUYECKHUX BEIIECTB

2.2

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX META/UIOB (HATpPHUH, KaJUM, KablIHUH,
MarHui, aJlOMUHUN, IIUHK, XPOM, JKEJIe30, Me/Ib) U UX coeauHeHui. OOmue
CIIOCOOBI MTOTYYEHUS] METAJIOB

2.3

XUMUYECKHE CBOWCTBA Ba)KHEHIIUX HEMETAIIOB (rajOreHOB, CEpbl, a30Ta,
dbochopa, yriaepoga U KpEeMHHs]) U UX COCAMHEHUM  (OKCHUIIOB,
KUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSTUHEHU )

2.4

[ 'eneTHueckas CBA3b HCOPraHNYCCKHUX BCIICCTB, IIpUHAIJICKAITNX
K Pa3JIMYHBIM KJIaCCaM

2.5

W nentudukaius HeoOpraHudecKux coenuHeHui. KauecTBeHHbIC peakiuy Ha
HEOPTraHWYECKUE BEIIECTBA U NOHBI

OCHOBBI OPraHMYECKON XUMUH

3.1

OCHOBHBIE TOJIOKEHUS TEOPUH XHMHUYECKOTO CTPOCHHUS OPTaHUYECKHUX
coenuHeHuid A.M. bytiepoBa. VYTriepoaHbId CKENET OpPraHUYEeCKOu
MOJIEKYJIbl. KpaTHOCTh XMMHUUYECKOW CBSI3U, - U SI-CBSI3WU. Sp3-, sz-, sp-
ruOpuaAn3alu opOuTanel aToMoOB yriepoaa. 3aBUCUMMOCTb CBOMCTB BEIIECTB
OT XHUMHYECKOTO CTPOE€HUs MOJIeKys. ['omonoru. I'omosiornueckuil psm.
30Mepust 1 U30MEPHI

o

3.2

[lonsitue o QyukuonanpHoM rpymnme. OpueHTtanuoHHbIE A (EKTHI

3aMECTUTEJIEN
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3.3

[IpencraBienne o KiaccuUKaIMKM OpPraHUYECKUX BeliecTB. HoMeHknaTypa
OpraHUYeCKUX COCJAMHEHUN (CHCTeMaTHyecKas) U TPUBHAIIbHBIC Ha3BaHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECCTB
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3.4

CBoOomHOpaAMKaIbHBIA M MOHHBIA MeXaHU3Mbl peakiuu. [lonsTue o
Hykiaeoduiie u anekrpoduiie. [IpaBuino MapkoBuukosa. [Ipasuio 3aiiiieBa

3.5

AJIKaHBI. XUMHUYECKHE CBOMCTBA AJIKAHOB: raJIorTeHUPOBAHUE,
NEruApUPOBAHUE, TEPMUUECKOE Pa3JIOKEHUE, KPEKUHT, HU30Mepu3alus,
ropenne. Ilomyuenune ankaHoB. [lukimoankanel. Crnenmduka CBOWCTB
[[MKJIOAJIKAHOB C MaJIbIM pa3MepoM IHKIA. Peakuuu mOpHCOETUHEHUS WU
PaIUKAIBHOTO 3aMEIICHUS

3.6

AJIKEHBI. XHUMHUYECKHE CBOMCTBA: peakuuu PUCOETMHEHHUS
(rajJoreHupoBaHuE, THAPUPOBAHHUE, TUIPOTATIOTEHUPOBAHHUE, TUIpaTaIlus),
rOpeHus, OKUCICHUS U TouMepu3aiuu. [IpombliieHHbIe U JabopaTopHbIe
CIIOCOOBI MOTYYEHUS ATKEHOB

3.7

AJKaaueHbl. XMMAYECKUE CBOMCTBA AJIKAUECHOB: PEAKIMU NMPUCOCIUHEHUS
(rumpupoBaHue, TaIOTCHUPOBAHKE), TOPSHHS U mojuMepu3anuu. [lomydyenue
AJIKaIMCHOB

3.8

AJIKWHBL. XHUMUYECKUE CBOMCTBA: peaxkuuu IIPUCOECANHEHUS
(raoreHMpoBaHUe, TUAPUPOBAHUE, TUApPATALUS, THIPOralOr€HUPOBAHUE)
KaK CHOCO0 TMOJy4YeHUs TMOJIMMEPOB W JAPYIMX IOJIE3HBIX IPOIYKTOB.
Peakuuu 3aMELIEHUs. I'openue aleTuIIeHa KaK VICTOYHUK
BBICOKOTEMIIEPATYPHOIO IUIAMEHW JUISI CBAapKM M PE3KH  METAJUIOB.
[[puMeHeHNE aneTUIIeHa

3.9

ApeHbl. XUMHUYECKHE CBOICTBA OCH30Ja: PEAKUUU HICKTPOPUIBLHOTO
3aMElICHUs, MPUCOEAUHEHUs (TUAPUPOBAHUE, TAJOr€HUpOBaHue). Peakuus
ropenusi. OCOOEHHOCTH XUMUYECKUX CBOMCTB Tosryosia. [lonyuenue Genzona.
OcoOEHHOCTH XHMMHUYECKHUX CBOMCTB cTupoja. [lomuMepusanusi cTupoJia.
CriocoObl IOSTy4eHUs U IPUMEHEHHUE apOMATHUYECKUX YTIIEBO0POIOB

3.10

Crouptel. IlpenenpHble OAHOATOMHBIE CHUPTBL. XUMHUYECKHE CBOWCTBA!
B3aMMOJICHCTBHE C HaTpUeM KaK CHoco0 yCTaHOBJIEHHUS  HAIUYUSA
TUAPOKCOTPYNIbI, € TaJOr€HOBOJAOPOJAMU KaK CHOCO0  MOJy4YEeHHs
[pacCTBOpUTENICH, BHYTPHU- WU MEXMOJEKYJIsApHas aAeruaparauus. Peakums
ropenusi. [lomyuenue sraHona: peakuus OpOKEHUS TIIOKO3bI, THIApaTanus
DTUJIEHA. OTWJIEHIVIMKONb W TJWLEPUH KaK MPEACTABUTENN IPEAEIbHBIX
MHOI'OATOMHBIX CIIMPTOB

3.11

denos. XuMuyeckue CBOWCTBa (eHoJa (Peakiuu ¢ HATPUEM, TUIPOKCHIOM
HaTpusi, Opomom). [Tonyuenue penosna

3.12

AJIbJIETU/TBI. XHUMUYECKHE CBOWMCTBA  IPEIEIbHBIX aJbJCTU/IOB:
TUAPUPOBAHUE; KAUECTBEHHBIC PEAKITMU HA KapOOHWIBHYIO TPYNITy (peaKifus
«cepeOpsIHOTO 3epKaliay, B3aUMOJEHCTBHUE C TUIPOKCHIOM
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mvenu (I1). TMomydenuwe mnpenenbHBIX albJICTHIOB: OKHCICHHE CIUPTOB,
rupaTanus aleTuieHa. AIETOH Kak MpeAcTaBuTeIb KeTOHOB. OCOOEHHOCTH
pEaKIMy OKUCIICHHS alleTOHa

3.13

KapO6oHOBbIE KHCIOThI. XUMUYECKHUE CBOMCTBA MPEACIbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT. OCOOEHHOCTH XHUMHYECKHUX CBOMCTB MYpPaBbUHOM
KuCIIOTHL. [lomydeHue mpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHUCJICHHE aJIKaHOB, aJKEHOB, NMEPBUYHBIX CIUPTOB, albACTUIOB. Briciiue
MpeeabHbIE U HEMPEACIbHbIE KAPOOHOBBIE KUCIOTHI

3.14

Crnoxuble 3¢upsl U xupbl. CHnocoObl MOJYyYEHHUs CIHOXKHBIX J(PHUPOB.
OOpatumocTh peakuuu >Tepupukanuu. [IpuMeHeHue caoXHbBIX >(QHUpPOB B
MUIIEBOH 1 NaphIOMEpHOI NMPOMBINUIEHHOCTH. JKUPBI KaK CIOKHBIE d(UPHI
TIIMIEPUHA U BBICHINX KapOOHOBBIX KUCIOT. XMMHUECKHE CBOMCTBA KHPOB:
rUJIpUPOBAHUE, OKUCIEHHUE. ['uaApoIn3, WM OMBUICHHE, )KUPOB KaK CIIOCO0
MPOMBIIIJICHHOTO TOJYYeHHs COJIe BBICIIMX KapOOHOBBIX KuCIOT. MblLia
KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT

3.15

XHWMHYECKHE CBOMCTBA TJIFOKO3bl: PEAKIMH C YYaCTHEM CHOUPTOBBIX U
aJIbJIETUIHON TPYIIT U MOJOYHOKHCIOE OpokeHue. [IpuMeHeHune TIoKO3bI,
€€ 3HAUCHUE B JKU3HEACATENBHOCTH oOpraHusma. Jlucaxapuiel: caxaposa,
MaJbTO3a. BoccTaHaBinuBarolMe M HEBOCCTAHABIIMBAIOIINE IHCAXapUIbL.
[ unponus nucaxapunoB. Ilommcaxapunbl: Kpaxman, riukoreH. Crpoenue
MaKpOMOJIEKYJI Kpaxmaia, IJIMKOreHa M LEeJUTr0J03bl. PU3nyecKkre CBOMCTBA
KpaxMajia M LeJUIFJIO3bl. XHMMHYECKHE CBOMCTBA Kpaxmaya: THUAPOJIU3,
KAUECTBEHHAs] pEaKUUs C HOAOM. XHMHUYECKHE CBOWCTBA LIEJUIHOJIO3BL:
TUAPOJIN3, MOJydeHHne 3(UpoB Le/uIroo3bl. lloHATHE 00 MCKYCCTBEHHBIX
BOJIOKHaX (BHCKO3a, alleTaTHBINA HIEJK)

3.16

AMUHBI. AMUHBI Kak OpPraHMYECKHME OCHOBAHUA: pPEAKUUH C BOJAOW,
KHCJIOTAMH, PEAKIUS TOPEHUsl. AHWINH KaK MPEICTABUTEIb apOMATUYECKUX
aMUHOB. XHMHMYCCKHE CBOMCTBA aHWJIMHA: B3aMMOJICHCTBHE C KHUCJIOTaMH,
OpoMHOI1 Bos10H, okucienue. [loayueHne aMUHOB aTKUIIMPOBAaHUEM aMMHUaKa
1 BOCCTAHOBJIEHUEM HUTPOIIPOU3BOIAHBIX YIJIIEBOIOPOIOB

3.17

AMMHOKHUCIIOTHI U O€JIKM. AMHUHOKHUCJIOTHI Kak aM(OTEpHbIE OpraHU4eCcKue
coenuHeHus. OCHOBHbIE AMHUHOKHCIIOTHI, 00Opa3ytoniue Oenku. XuMUYeCcKue
CBOMCTBa O€NKOB: THAPOJNN3, JEHATypalus, KaueCTBEHHbIC (I[BETHBIC)
peakiuu Ha OeKu

3.18

CtpoeHre U CTPYKTypa MOJUMEPOB. 3aBUCUMOCTh CBOWCTB MOJUMEPOB OT
CcTpoeHus MoJeKyJ. OCHOBHBIE CITOCOOBI IMOTYYEHHUS BBICOKOMOJICKYJIIPHBIX
COEIMHCHUIA: peaKIuu MOJINMEPHU3AITIH u MOJIMKOHICHCAIIUH.
Knaccudukaiys BoJOKOH
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3.19

W nentudukanus OPraHUYECKUX COEJIMHEHU. Pemenue
DKCIIEPUMEHTAIIBHBIX 33/1a4 HA PACMO3HABAHUE OPTaHUYECKUX BEILIECTB

3.20 [[eneruueckas CBsI3b MEX]y KJacCaMU OPTraHUYECKUX COSTUHEHUMN
4 XUMUS U KU3Hb

4.1  |XuMus B MOBCEIHEBHON KHM3HH. [IpaBuna 6e3omacHON pabOTHI C €AKUMH,
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMU, CPEJCTBAMHU OBITOBON XUMUU

4.2 [Xumnus n 3710poBbe. XUMHS B MEJMIMHE. XUMHS M CEIbCKOE XO3SICTBO.
X¥UMUS B IPOMBILIIJIEHHOCTH. XUMHUS U DHEPTETUKA: IPUPOIHBIN U Oy THBIN
He(TAHOM Ta3pl, UX COCTaB U wucnoib3oBanue. CoctaB HehpTH U ee
nepepaboTka (MpUpOHbIE UCTOYHUKHU YTIIEBOIOPOJIOB)

4.3 [Xumus u sxonorus. XMMHUECKOE 3arpsi3HEHHE OKPYKAIOLICH CPebl U ero
nociencteus. Oxpana ruipocepsl, HOUBbI, aTMOC(EPHL, (DIOPHI U PayHbI OT
XUMHUYECKOTO 3arpsizHeHus. [IpoOiema oTX0J0B M NMOOOYHBIX MPOIYKTOB.
ANbTEpHATUBHBIE HCTOYHUKH SHEPTUU

44  |O6mme mpeacTaBICHHS O OPOMBIIUICHHBIX — CIOCO0AX  HOTYYCHHS
XMMHUYECKUX BEHIECTB (Ha TMpUMepe IMPOU3BOJICTBA aMMHAKa, CEPHOU
KUCJIOTHI). YepHas u 1BerHas Metauryprus. CTEKIO0O M CHIMKATHAs
MPOMBINUIEHHOCTh. [IpoMbinuieHHass opranuyeckas Xxumus. Ceipbe IS
OpraHU4eCcKO MPOMBIILIEHHOCTH

5 Tunbl pacyeTHBIX 3a1a4

5.1 |Pacuers Macchl BeliecTBa MM 06BEMa Ta30B IO M3BECTHOMY KOJIMYECTBY
BEILECTBA, MACCE WM O0BEMY OJHOTO U3 YYaCTBYIOIIUX B PEAKLMU BEILIECTB

5.2 |Pacuetsl TemioBoro dddexra peakuu

5.3 |PacueTpl 00BEMHBIX OTHOIICHU ra30B MPU XUMHUUYECKUX PEAKIIHIX

5.4 |Pacuersl Macchl (00beMa, KOTHYECTBA BEIIECTBA) MPOLYKTOB PEAKIHH, eCIIH
OJIHO M3 BEIIECTB JJAHO B U30BITKE (MMEET MPUMECH )

5.5  |PacyeThl MaccoBOH HJIH OOBEMHON JOIM BHIXOIA IPOAYKTa PEAaKUUU OT
TEOPETHUYECKH BO3MOKHOIO

5.6 |Pacuers Macchl (06bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTa PEAKIHH, SCIH
OJHO W3 BEWIECTB JAHO B BUJIE PacTBOPa C ONPEAECIEHHOW MAacCOBOM JOJIEU
PACTBOPEHHOI'O BEILIECTBA

5.7 Pacuersl C HCIONB30BAHAEM IOHATHH «MaccoBasi OIS, «MOJISIpHast
KOHLIEHTPAIUs», «PACTBOPUMOCTH

5.8

HaxoxeHrne MOJIEKYJISIpHOM (OpMyJIbI OPraHUYECKOTO BEIIECTBA IO €ro
MJIOTHOCTH U MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJSILIMX B €r0 COCTaB, WU 1O
[POYKTaM CrOpaHus
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