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@enepanbHas pabouas mOporpaMMa 1O y4eOHOMY MpEAMETY  «XUMUS»
(yrnyOsieHHBI YypOBeHB) (mpeameTHas o0yiacth «EcTecTBEHHO-HAYYHBIE TPEIMETHI)
(anmee COOTBETCTBEHHO — MpOrpaMma MO XMMHH, XUMHS) BKJIIOYAET MOSCHUTEIbHYIO
3aMlKCKy, CoiepKaHUuEe 00yUYEeHUs, IIITAHUPYEMbIE PE3YJIbTaThl OCBOCHUS IPOrPAMMBI 110
XUMUHM, TEMaTHUYeCKOe IIJIJaHUPOBaHWE, TMepedyeHb (KoaudukaTtop) MNpoBEpPsSEMbIX
TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOW 0OOpa3oBaTEIbHOM MPOrpaMMbl
cpeaHero o0I1ero 0opa3oBaHusl U JIEMEHTOB COJICPKaHUS IO XUMUH.

[losicHuTenpHast 3amMcKa OTpaXkaeT OOIIMe LeNW W 3aJaud HU3y4YeHUs XUMUH,
XapaKTEPUCTUKY TCUXOJOTHMYECKUX MPEANOCHUIOK K €€ M3YYEHHIO0 O00y4arolluMHCH,
MECTO B CTPYKType Y4eOHOro IjiaHa, a TakXe IMOAXOJbl K OTOOpY COAepKaHus, K
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OTpEACICHUIO  IUTAHUPYEMBIX  pPE3yJbTaTOB U K CTPYKType TEMaTHYECKOTO
TUTAHUPOBAHMSI.

Conmepxanne OOy4YeHHS PACKpBIBAe€T COJEp)KaTelIbHBIC JIMHUH, KOTOPHIC
npeIaraloTcs i1 00s3aTEIbHOTO M3yUeHUs] B KaXKIOM KIACcCe HAa YPOBHE CPETHETO
o611ero oOpa3oBaHus.

[Tnanmpyemble  pe3yiabTaThl OCBOCHHS IPOTPAMMBI 110 XUMHH  BKIIOYAIOT
JMYHOCTHBIE, METaNpeIMETHBIE PE3ylbTaThl 3a BECh IMEPHOA OOy4YeHHS Ha YPOBHE
cpenHero o61ero o0pa3oBaHus, a TaKXkKe MPeIMETHbIC TOCTIKEHUs 00yJaronierocss 3a
KaXAblH ron oOyuenHus. HayuHo-meroamueckoil OCHOBOM 1isi  pa3paboTKu
IUTAHAPYEMBIX pPe3yJIbTaTOB OCBOCHHS IMPOTPaMMBI MO0 XMMHH JIJII YPOBHS CPEIHETO
o01ero 00pa3oBaHUs ABISETCS CHCTEMHO-ACSITEIIBHOCTHBIN MOIXO/T.

INOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o XMMHH Ha YPOBHE CpeIHETO 001Iero o0pa3oBaHus pa3paboTaHa Ha
OCHOBE TpeOOBaHUH K pe3yabTaTaM OCBOEHHUS OCHOBHOW 00Opa3oBaTEIbHON MPOTPAMMEBI
cpeaHero oomiero oopazoBanusi, npeacrarieHHbIx B DI'OC COO.

XuMUsl Ha ypOBHE YTIyOJICHHOTO M3y4YeHHUS 3aHMMAeT BaXHOE MECTO B CHUCTEME
€CTEeCTBEHHO-Hay4yHOro oOpa3oBanus ydammuxcs 10 — 11 kmaccos. M3ydyenue npeamera,
peanuzyeMoe B yCIoBUAX nuddepeHnpoBaHHOro, NpouiIbHOro 00ydeHus, Ipu3BaHO
o0ecreunTh 00111e00pa30BaTENbHYI0 M OOUIEKYJIbTYPHYIO MOATOTOBKY BBIMYCKHUKOB
IIKOJIbI, HEOOXOIMMYIO JJIs aJanTallMi UX K ObICTPO MEHSIOIIMMCS YCIOBUSM JKU3HU B
colMyMe, a TakKe Ui MPOJOJDKEHHUSI O0yYeHHUsI B OpraHU3alusaX MpodeccrnoHalbHOTO
o0Opa3oBaHMsl, B KOTOPbIX XUMHUSI SIBJISE€TCS OJTHOM U3 IPUOPUTETHBIX TUCLUIUINH.

B nporpamme 1o XxuMuM Ha3Hau€HUE MPEAMETa «XUMUS» MOIy4YaeT MOJPOOHYIO
WHTEPIIPETALNUI0 B COOTBETCTBUM C OCHOBoMoJararoummu nojoxeHusimu @I'OC COO
0 B3aUMOOOYCIIOBICHHOCTH LEJIEH, COACpKaHUsI, pe3yIbTaTOB 00yUeHUs! U TpeOOBaHUMN
K YPOBHIO MOATOTOBKH BBITYCKHUKOB. CBHUIETEIILCTBOM TOMY SIBIISIFOTCSI CIICAYIOIINE
BBITIOJTHSIEMbBIE TIPOTPAMMOM 110 XUMUU (QYHKITHH:

a nH(OPMAITMOHHO-METOIMYECKas, peanu3aius KOTOpoil oOecreynuBaer
MOJIyYCHHE TIPEJICTABIICHUs O IEeNsIX, COACp)KaHWU, OOIIed cTpaTeruu OOy4YeHUs,
BOCIIUTAHUS U Pa3BUTHUS O0YUaAIOIIMXCS CPEJCTBAMHU MPEIMETa, U3y4aeMOT0 B paMKax

KOHKpeTHOTO npoduist; O opraHu3aiimoHHO-TUIAHUPYIOIIAsi, KOTopas MpeayCMaTpUBaeT
ONpENECICHNUE: TPUHIIUIIOB CTPYKTYPUPOBAHUS U TMOCJIECAOBATEIbHOCTH HW3YyUYECHUSA
y4eOHOTO MaTepualia, KOJMYECTBEHHBIX W KAuYeCTBEHHBIX €r0 XapaKTEepPHUCTHK;
MOAXOMOB K (OPMHUPOBAHHUIO COJEPKATEIHHOW OCHOBBI KOHTPOJS U OICHKHU
00pa3oBaTeNbHBIX JOCTHKEHUN OOYy4YalomUXCsi B paMKaX HMTOTOBOW aTTECTAllMM B
dbopmMe eTMHOTO TOCYAAPCTBEHHOTO 9K3aMEHa 10 XUMHUH.

[Iporpamma a1t yriryOJI€HHOTO U3YYCHUST XUMUH:

O yCTaHABJIMBAE€T WHBAPHAHTHOE MPEAMETHOE CcoJepkKaHue, 00s3aTeIbHOe
JUTSL U3YYEHUSI B paMKaX OTIEIbHBIX MpoQuUieH, MpeaycMaTpuBaeT paclpesieicHue u
CTPYKTYPUPOBAHHE €ro MO Kjaccam, OCHOBHBIM COJIEP)KATEIIbHBIM JIMHUSAM/pa3jiesiaM

Kypca;
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O JaeT TMPHUMEPHOE pacrpenesieHne Y4eOHOTO BPEMEHH, PEKOMEHIyeMOTO
JUTSL U3yYEHUSI OTIIEIBHBIX TEM;

O nmpeajiaract IMIpUMCPHYIO ITOCIICHOBATCIIBHOCTL  HM3Y4YCHHA y‘I€6H01’0
Marcpuaia C VY4UYCTOM JIOTMKH IIOCTPOCHUA KYypCa, BHYTPHUIIPCIMCTHBIX U
MCIKIIPCAMCTHBIX CBSI3€I>’I;

a JaeT METOAMYECKYI0 MHTEPIPETAINIO [eJield U 3a/lay U3ydyeHus IpeaMera
Ha YIIyOJI€HHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPETHEIO
o01iero oOpa3oBaHusl, COAECPKATEIBHOW XapaKTEPUCTUKU IJIAHUPYEMBIX pPE3yJIbTaTOB
OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHON MporpamMMbl CpelHEro oOIero oopa3zoBaHUs
(JINYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), & TAKKE C YYETOM OCHOBHBIX BHJIOB
yueOHO-TI0O3HABATENIbHBIX JCHCTBUI 00ydYaromerocss IO OCBOEHUIO COJIEpKaHUs
npeaMera.

[To BceM Mmo3uIMsAM B MPOrpaMMe MO XMMHUHU NPEyCMOTPEHA IPEEMCTBEHHOCTh C
00yueHHEeM XMMHUHU Ha YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHUsI.

[Iporpamma 1o XMMHUH CIIYXUT OPUEHTHPOM ISl COCTABIICHUS aBTOPCKUX pabOUunx
nporpamMMm. 3a TOpenejaMy YCTAaHOBJIEHHOM NPOrpaMMOd MO XHUMHH OOA3aTEIbHOU
(MHBapHaHTHOW) COCTABJISIOLIEH COAEpKaHUA YUYEOHOro mpeaMera « XUMHUsSD) OCTaeTCs
BO3MOXKHOCTh BBIOOpa €ro BapUMAaTUBHOM  COCTaBIIONICH, KOTOpas JIOJDKHA
OTIPENIEATHCA B COOTBETCTBUU C HAINpPaBJICHHUEM KOHKPETHOTO Mpoduiisi oOydeHus.
ABTOpamMu pabo4yMxX MpOrpaMM MOXKET ObITh MPEAJIOKEH WHOM TMOJAX0J K
CTPYKTYPUPOBAHHUIO Yy4eOHOIO MaTepuaja U IMOCJIeI0BaTeIbHOCTH €ro U3y4YeHHs, CBOE
BUJICHUE TIyTeH U crocoO0B (POPMUPOBAHUS CUCTEMBI MPEIMETHBIX 3HAHUN, YMEHUHN U
BUJIOB YUE€OHOU AESITEIbHOCTH, a TAKXKE CUCTEMbI CITIOCOOOB U METOAMYECKHUX MPUEMOB
M0 PA3BUTHUIO W BOCIUTAHUIO 00YYAIOIIUXCSI.

B cootBercTBUM ¢ koHUenTyanbHbIMU TIoNokeHUAMU PI'OC COO o0 HazHaueHUU
npeaMeToB 0a30BOro W yriyOJICHHOTO ypoBHEH B cucTeMe auddepeHIrpoBaHHOTO
00yueHHUsI Ha YPOBHE CPEAHEro 00I1ero o0pa3oBaHUs XUMHUSI HA YPOBHE YriyOJIEHHOTO
W3YYEHHUs HANpaBJeH Ha pealu3alyi0 MPEEeMCTBEHHOCTU C MOCIEAYIOIIMM 3TaroM
NOJIy4eHUS] XMMHUYECKOro oOpa3oBaHMs B paMKax M3yYEHUsS  CIEHUATIbHBIX
€CTECTBEHHOHAYYHBIX W XMMUUYECKUX NHUCIUIUIMH B By3aX M OpPraHU3alUSIX CPETHEro
npodeccuoHaIbHOTO o0pa3oBaHus. B »Toil CBA3M H3ydeHHE TpeaMeTa «XHUMU»
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HA PACIIMPEHUE U YTIIYOJICHHE TEOPETUYECKON U
MPAKTUYECKON TIOJITOTOBKM OOYYaIOIIMXCS, BHIOPABIIUX OMNPEACICHHBIA MPOQPUITH
oOydeHusi, B TOM YHCIE C MEPCHEKTUBOM MOCIEAYIOUIEro MOJYyYEHUS XUMUYECKOTO
oOpa3oBaHus B opraHu3anusx npodeccuoHaibHOro oopasopanus. B cBere TpeboBanuii
®I'OC COO k minaHuUpyeMbIM pe3yjibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOU
OporpaMMbl  CpeHEro oOImero oOpa3oBaHMs HW3y4YeHHE mpeameTa  «XHUMHsD)
OPUEHTHUPOBAHO TAaKXE€ HA pEIIeHHE 3aJady BOCHHUTAHUS W COIMAIBHOTO pPa3BUTHUS
oOyyaronuxcsi, Ha (HOPMHUPOBAHHE Yy HHUX OONIEMHTEIIEKTYalbHBIX YMEHUW, YMEHUU
palMoHaNM3auyu yueOHOro Tpyaa U 0000IIEHHBIX CTIOCO00B ACSITEILHOCTH, UMEIOIINX
MEXIUCIUUIUIMHAPHBIN, HAAIPEIMETHBIN XapaKTep.

XvUMHSI Ha YPOBHE YIIIYyOJI€HHOTrO HM3Yy4EeHHsS BKIIIOYAET YIJIyOJICHHbIE KYypChl —
«Opranuyeckas xumus» u «OO1mas u Heopranuyeckas xumus». [lpu omnpenenenuun
MOJXO/I0B K OTOOPY M CTPYKTYpPHOM OpraHu3allid COJEPKaHHUsSI ITHUX KypCOB B
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porpaMMe MO XHUMHHM 332 OCHOBY HpHUHATHI nojoxkeHuss ®PI'OC COO o paznuumsx
0a30BOT0 M YIIIyOJICHHOTO YPOBHEH M3yUeHUs MpeaMeTa.

OcHoBy coxaepxaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOPraHUYECKasi XUMUS» COCTABIIIET COBOKYITHOCTh INPEIMETHBIX 3HAHWWA U YMEHUH,
OTHOCAIIMXCS K 0a30BOMY YpOBHIO HM3yYeHMs MpeaMera. JTa cUCTeMa 3HaHUU
NOJIy4aeT ONPEEICHHOE TEOPETUYECKOE JOMOJHEHUE, IO3BOJIIOIIEE OCO3HAHHO
OCBOWTH CYIIECTBEHHO OONbImuii 00BeM (PaKTONOTHYECKOTO Marepuana. Ha
yIIyOJIEHHOM YPOBHE M3YYEHHS IpeaMera oOecreueHa BO3MOXKHOCTh 3HAUUTEIHHOTO
yYBEJIMYEHHS] 00be€Ma 3HAHUN 0 XUMHUYECKHUX 3JIEMEHTaX U CBOMCTBAaX UX COCIMHEHUI Ha
OCHOBE pacCIIMpeHHs M YIJIyOJIeHHsI TPEACTaBICHUI O CTPOCHHMU BEIECTBa,
XUMHUYECKON CBS3M M 3aKOHOMEPHOCTSAX MPOTEKAHMSI PEAKIMiIl, pacCMaTpUBAEMBIX C
TOYKH 3PEHUS XUMHUYECKOW KMHETUKA W TEPMOJMHAMMKU. 3ydeHue nepuoandeckoro
3akoHa u Ilepuonuyeckoil CUCTEMBI XHMHUYECKHMX JJIEMEHTOB Oa3upyercs Ha
COBPEMEHHBIX KBAaHTOBO-MEXAaHWYECKHX IMPEACTABICHUAX O CTPOCHUU  aTOMA.
XuMuyeckasi cBA3b OOBSACHSAETCS C TOUKH 3PEHUS SHEPTeTUUYECKUX MU3MEHEHHUM Mpu ee
o0pa30oBaHUM U pa3pylLICHUH, a TaKXKE C TOUKH 3PEHHUS MEXaHU3MOB €€ 00pa30BaHUSl.
W3ydyeHne TUNOB peakuuid JomnosiHAercs (OpMHUPOBAHMEM IPEACTaBICHUN 00
IEKTPOXUMHUYECKUX MPOLECCaX U DIIEKTPOJM3€ PACIUIABOB M PacTBOPOB BeHIECTB. B
Kypce OpraHM4ecKOM XHMHHU TIPH PACCMOTPEHHUH PEAKIUOHHOM CHOCOOHOCTH
COEIMHEHMI yzensieTcss 0co00e BHHUMaHUE BompocaM o0 3JIEKTPOHHBIX 3ddekrax, o
B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeakUuu.

Oco0oe 3HaueHHEe MMEET TO, YTO Ha COJAEPKAHME KYpCOB XUMHUU YTIITyOJIEHHOTO
YPOBHSI M3Yy4eHHUS ISl KJIAcCOB oOIpelesieHHOro npoduis (TJaBHBIM 00pa3oM Ha HX
CTPYKTYpY M XapakTep JOMOJHEHHM K OOIell cucteMe MNpeIMETHBIX 3HAHUN)
OKa3bIBAIOT BJIMSHUE CMEXHBIE MpPEeIMEThl. Tak, HaIpUMEpP, B COJAEPKAHUM MpEIMETa
JUISL  KJTACCOB  XUMUKO-(hU3H4eckoro mpoduis Oonbiioe 3HauYeHHe OyAyT HMETh
3JIEMEHTHI Y4eOHOro Marepuaia 1no oomei xumun. [lpyu uzyuenuu npenMera B JaHHOM
ClIy4ae akIeHT OyJeT c/eliaH Ha OOIIHOCTh METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB U
TEOpUil B XUMUU H B (DU3UKE: aTOMHO-MOJIEKYJISIpHAsI TeOpHUs (MOJICKYJISIpHAS TEOPUS B
bu3nKe), 3aKOHBI COXpPAaHEHUS MAacChl M DHEPIHH, 3aKOHBl TEPMOJAMHAMUKH,
ANEKTPOJIN3a, MPEACTABICHUS O CTPOCHHUH BEILIECTB U JIPYTOe€.

B copepxanuum mnpeamera I KJIACCOB XHMHMKO-OMOJOTHYECKOTO Mpouis
OonpIIMI  yHenbHBIM Bec OyJeT HMETh OpraHudeckas xumus. B a3rtom ciyuae
NPENIOCTaBIsACTCS  BO3MOXHOCTh Il OoJiee  OOCTOSITEIBHOIO — PacCMOTPEHUs
XUMUYECKON OpraHu3alMi KIETKH KaK OMOJIOTMYECKOW CHCTEMBbI, B COCTaB KOTOPOMU
BXOJIT, K IPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIUMUbI, OCJIKU, YTIECBOAbI,
HYKJIEUMHOBBIE KHUCIOTHI M JApyrue. [lpy 3ToM 3HaHMST O cOCTaBe M CBOWCTBaX
IPEICTABUTENIEH OCHOBHBIX KJACCOB OPraHMYECKMX BEIIECTB CIY’KAaT OCHOBOW IS
U3YYEHHUS CYIIHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHUSI, TUIICBAPEHUSI.

B mmane ¢QopmupoBaHMS OCHOB HAy4YHOIO MHMPOBO33PEHHS, OCBOEHUS
0OIIIeHayYHBIX METO/OB TIO3HAHUS M OMbITA MPAKTHUYECKOTO MPUMEHEHUS HAyYHBIX
3HaHUWA HW3y4YeHHE IMpenMera «XHUMHUsS» Ha YIrIyOJEHHOM YpOBHE OCHOBAaHO  Ha
MEXMPEAMETHBIX CBS3AX C yUeOHBIMU MPEAMETAMU, BXOIALUIUMHI B COCTaB MPEIMETHBIX



®enepanbHas padouas nmporpamMma | Xumus. 10-11 kiaccel (yriyOJieHHBIH ypOBEHb)

obnactelt «EcTecTBeHHO-Hay4YHbIe», «MaremaTnka u uHpopMatukay u «Pycckuil s3b1k
U JIUTEpaTypar.

[Ipu uzydyeHun yueOHOro npeamMera « XuMus» Ha yriayOJeHHOM YPOBHE TakKe, Kak
Ha YPOBHE OCHOBHOTO U CpeIHEro 00111ero oopa3zoBanus (Ha 0a30BOM ypPOBHE), 3a/1auci
NEPBOCTENICHHOW 3HAYUMOCTH ABJISIETCS (DOPMUPOBAHHE OCHOB HAyKH XHMHH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYCCKOW MEATEILHOCTH YEJIOBEKa W
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYyJbTypbl. Penienue 3Toi 3aauu Ha yriryOJIEeHHOM
YpOBHE U3yUYEHUS MPEAMETA MPEIO0JIaraeT peaTu3aiyio TaKuX IeJIeH, Kak:

dbopMHupoBaHWE  TPENCTABICHWNA: O  MaTepuajbHOM  CIWHCTBE  MUpA,

3aKOHOMEPHOCTSX M IIO3HABAEMOCTH SIBJICHUI

IPUPOABI, O MECTe XMMHH B CHCTEME €CTECTBEHHBIX HAyK M €€ BEAyIIeH poim B
o0OecrieueHUM YCTOMYMBOTO  pa3BUTHSL  UYEJOBEYECTBA: B  pEHICHUH MpobiieM
HKOJIOTUYECKOM, SHEPTeTUUECKON U MUILEBOM OE30MaCHOCTH, B PA3BUTHUU MEIUIMHBI,
CO3JJaHUU HOBBIX MATEpPUAJIOB, HOBBIX HCTOYHHKOB DJHEPrUM, B 00OECIeueHUu
palMOHANBHOTO TPUPOAOINOIL30BaHUsA, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIICH
KyJbTYpPhl YEJIOBEKa, a TAaKKe JKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBI0 U TPHUPOJHON Cpelie; OCBOEHHWE CHUCTEMbl 3HAHUM, JIEKAllUX B OCHOBE
XUMHYECKON COCTaBIAIOIIEN
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (PyHIaMEHTAIbHBIX IMOHATHH, 3aKOHOB W TCOPUH
XUMHUHU, COBPEMEHHBIX MPEACTABICHUN O CTPOSHWHW BEIIECTBA HAa PAa3HBIX YPOBHIX —
aTOMHOM, HWOHHO-MOJICKYJIIPHOM, HAJIMOJICKYJIIPHOM, O TEPMOJUHAMUYCCKAX U
KHHETHYCCKNX 3aKOHOMEPHOCTSIX TPOTEKAHHUS XUMHYECKUX PEAKIUHA, 0 XUMHUYECKOM
PaBHOBECHH, PAcTBOpPAaxX M JAHCIEPCHBIX CHCTeMax, 00 OOIMX HAy4YHBIX MPUHITUIIAX
XUMHUYECKOTO TTPOU3BOJICTBA;

dbopmupoBaHre y 00yJaromuxcsi 0CO3HAHHOTO MMOHUMAaHHUs BOCTPEOOBAaHHOCTH
CHUCTEMHBIX XUMHMUYECKHX 3HAHUU I OOBSICHEHUS KIIOYEBBIX HJEH U MpobdiieM
COBPEMEHHOM XUMUU, IJs1 OOBSCHEHUS W TPOTHO3ZUPOBAHUS SIBJICHUM, HWMEIOIINX
€CTECTBEHHO-HAYYHYI0; TPaMOTHOTO peIIeHUs TMpoOJeM, CBS3aHHBIX C XHUMHUCH,
MPOTHO3UPOBAHUS, aHAIM3a W OIEHKU C TMO3MIMH HKOJOTHYECKON Oe30MmacHOCTH
MOCJICACTBUNM OBITOBOM M MPOU3BOIACTBEHHOM JCATEILHOCTH YEJIOBEKa, CBSI3aHHOW C
XUMUYECKAM MPOU3BOJICTBOM, UCIIOJIH30BAaHUEM U TTEPEpaOOTKOM BEIIECTB; YIIIyOJICHHUE
MIPEICTABIICHUIA O HAYYHBIX METOAaX MO3HAHUS, HEOOXOAMMBIX
JUISL TIpPUOOpETEeHUs YMEHUH OpPUCHTHUPOBATHCS B MHPE BEHIECTB M OOBSICHCHHS
XUMUYCECKUX SIBJICHUH, UMCIOIINX MECTO B TIPUPOJIE, B MPAKTUUECKON JACITCIBHOCTH H
MMOBCEIHEBHOM KU3HU.

B mmane peamuzanuu MEepBOOYEPEAHBIX BOCHHUTATCIBHBIX M Pa3BUBAIOIINX
GYHKIUHA TETOCTHOM CHCTEMBI CpeaHEero oOmero oOpa3oBaHUS TIPU  H3YYEHUH
npeaMera «XUMHUS» Ha YIJyOJIEHHOM YPOBHE OCOOYIO aKTyaJlbHOCTh MPHOOpPETAIoT
TaKWe MeJI U 3aJ1a4M, KaK:

BOCITUTaHNE YOEKJICHHOCTH B MO3HABAEMOCTH SIBIICHUMA TPUPOJBI, YBAXKCHUS K
MpoIIeCCy TBOPUYECTBA B OOJACTH TEOPETHUYECKUX M MPUKIAIHBIX HCCICIOBAaHUN B
XUMUH, (HOPMHUPOBAHUE MHPOBO33PEHHUsS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH, Pa3BUTHE MOTHUBAIMA K OOYYCHHWIO M TO3HAHWIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO
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U CaMOBOCTIHTAHHUIO Ha OCHOBE YCBOCHHS OOIIEYENIOBEUECKUX IICHHOCTEH, pa3BUTHE
MO3HABATECIIbHBIX ~ MHTEPECOB, MHTEIICKTYaTIbHBIX M TBOPUECKHUX
crocoOHOCTel oOydJaromuxcsi, GOPMHUPOBAHUE Y HHUX CO3HATEIBHOTO OTHOIICHHUS K
caM000pa30BaHMI0O ¥ HENPEPHIBHOMY OOpa30BaHWIO KaK YCIOBUIO YCIEIIHON
po(heCcCHOHAFHOW U OOIIECTBEHHON JEATeIbHOCTH, OTBETCTBEHHOTO OTHOIIEHHUS K
CBOEMY 37I0POBBIO M TIOTPEOHOCTH B 370pOBOM 00Opa3e KU3HH, (HOPMHUPOBAHUE YMCHUI
¥ HaBBIKOB Pa3yMHOTO ITPHPOJIOIIOIL30BaAHUS, PA3BUTHE
9KOJIOTHYECKON  KYJIbTYphl, NPHUOOPETCHHE  OIbITA 0OIIECTBEHHO-TIOJIC3HOM
DKOJIOTUYECKOM AEATEIBbHOCTH.
OO1mee 9uciIo 4acoB, pEKOMEHJIOBAHHBIX IS M3YYCHHS XHMHH Ha YTIIyOJCHHOM
ypoBHe, — 204 gacoB: B 10 kmacce — 102 gaca (3 gaca B Hepemo), B 11 kmacce — 102
yaca (3 4aca B HEJIEJIO).

COJEPXAHUE OBYUYEHUA

OPI'TAHUYECKASA XUMHUSA Teoperudyeckue 0CHOBHI OPraHMYEeCKOM XUMHUH

[IpeameT W 3HaUYE€HHE OPraHUYECKOW XHWMHHM, MPEICTABIECHHE O MHOI000pa3uu
OPTaHUYECKUX COCTUHECHUN.

DNEeKTPOHHOE CTPOEHUE aToOMa YIJIEpOJa: OCHOBHOE M BO30YKIEHHOE COCTOSIHUS.
BasieHTHBIE BO3MOYKHOCTH aToMa yrjiepojaa. XHMHUYECKAass CBSI3b B OPTraHUYECKUX
COCNMHEHMSIX. THUMbl TUOPUAM3AIMKA ATOMHBIX oOpOuTaneil yriepoma. MexaHU3MBI
o0pa3oBaHMsl KOBAJEHTHOM CBSI3M (OOMEHHBIM ¥ JIOHOPHO-AKIENTOPHBIN). THIIBI
NEepPEeKphIBAaHUSI aTOMHBIX opOuTaneil, - u -cBsa3u. OauHapHas, NBOWHAS M TpoWHas
cBs3b. CriocoObl pa3pbiBa CBA3€H B MOJEKyJax opraHuyeckux BemiecTB. Ilonsrue o
CBOOOJTHOM pajivKaiie, Hykiaeo(uie u 3aeKTpoduie.

Teopust cTpoeHusi opranndeckux coeguHeHuit A.M. ByTiepoBa U COBpEeMEHHBIE
IIPEACTABICHNAS. O CTPYKTYpE€ MOJEKYJ. 3HAYEHHE TEOPUM CTPOCHUS OpPraHUYECKHUX
coenMHEHU. MolleKyasipHble U CTPYKTypHble (QopMyibl. CTpyKTypHbIE (HOPMYIIbI
Pa3IMYHBIX BUJIOB: pa3BEPHYyTAas, COKpAILICHHAs, CKEJICTHASL.

N3omepus. Buasl n3omepun: CTpyKTypHasi, IpOCTPAHCTBEHHAS.

OnekTpoHHbIe YPGEKTh B MOJIEKYIaX OPraHUYECKUX COCIUHEHUHN (MHIYyKTHUBHBIM
Y ME30MEpPHBIN 3P PEeKThI).

[IpeacraBinenrie o Ki1acCUpUKALMK OpraHUYeckux BeulecTB. I[loHsiTHE 0
dbyakuuonansHOM rpymme. ['omonorusi. ['omonmormueckue psigpl. CucTemMaTHUecKas
HOMeHKJIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBuanbHbIE Ha3BaHUS
OT/EJIbHBIX MPEACTABUTEIICH.

Ocobennoctu u Kiaccuukanus OpraHUYECKUX peaKkiuil.
OKUCIUTETLHOBOCCTAHOBUTEIIBHBIE PEAKIIUN B OPraHUYECKOU XUMHUH.

OKCIEpUMEHTAIbHbIE METOJbl M3Y4YEHUS BEIIECTB U MX [PEBPAIICHUI:
O3HAaKOMJIEHHE € 00pa3llaMu OpraHMYEeCKUMX BELIECTB W MaTepuajaMud Ha UX OCHOBE,
OMBITHl TIO TPEBPAUICHUIO OPraHUYECKHX BEIIECTB MpU HarpeBaHuu (TUIaBJICHHE,
oOyrivBaHHWe ¥ TOpPEHHE), KOHCTPYMPOBAHHWE MOJENIeH MOJEKYJd OpraHu4ecKuX
BEILIECTB.
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YriaeBoaopoabl

Anxanbl. ['oMonoruyeckuid psj ajikaHoB, oOmasi ¢GopMyia, HOMEHKJIATypa H
M30Mepusl. DIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJIEKY] alKaHOB, SpP°-
ruOpuau3anus aToOMHBIX oOpOuTaneil yriepona, o©-cBi3b. Du3nMyeckue CBOMCTBA
AJIKaHOB.

XUMHUYECKHE CBOMCTBAa  QJIKAHOB: PEAKIMU  3aMEUICHHUs, HW30MEpHU3alNH,
JNETUAPUPOBAHUS, UUKIN3ALNH, INPOIN3a, KPEKUHIA, TOPEHMUS.

Haxoxnenue B npupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE AJIKAHOB.

[Muxmoankanel. OOmas dopmyna, HoMeHKIaTypa U u3omepus. OcoOeHHOCTH
CTPOCHUS W XHMHYECKHX CBOWCTB MajbIX (IMKJIOMPOIAH, ITUKIOOYTaH) M OOBIYHBIX
(IMKJIOTIEHTaH, IUKIOTEKCaH) MHUKI0aTkaHoB. CrocoObl TOMydYeHUS W TPUMEHEHUE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosiormueckuit psii ajlkeHoB, oOmias ¢GopMmysia, HOMEHKJIATypa.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKEHOB, SP>-THOpHMIM3ALMs
aTOMHBIX OopOuTaneu yriepoaa, o- u m-cBsi3u. CTpyKTypHas U reoMeTrpuyeckas (Iuc-
TpaHC-) n3oMepus. PU3nUecKre CBOMCTBA AJIKEHOB.

XUMHAYECKUE CBOMCTBA: PEAKLUMM IPUCOCAUHEHHUS, 3aMELICHUS B O-IIOJ0KEHUE
IIPU ABOMHOM CBSI3U, TOJIMMEpU3aluy 1 okuciieHus. [Ipasnino MapkoBHUKOBA.
KauecTBeHHBIE peaklU HA IBOMHYIO CBS3b.

CrocoObl OJy4eHHs U IPUMEHEHHE aJIKEHOB.

Ankaauensl. Knaccudukanus ankagueHoOB (COMPSHKEHHBIE, W30JUPOBAHHBIC).
OCc00EHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XMMUYECKUX CBOMCTB COMPSIKEHHBIX JTHEHOB,
1,2- u 14-npucoenunenue. Ilommmepusanus conpsoKeHHBIX AUEHOB. (CrocoOsbI
MTOJIYYEHHS U IPUMEHEHNE AJIKAJUEHOB.

Anxunbl. ['oMonorudeckuil psii ankuHOB, oOmas (opmynia, HOMEHKIATypa H
U30Mepus. ODJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ] AJIKWHOB,  SP-
ruOpuN3aIns aTOMHBIX opOuTaseil yriepoaa. @u3nueckue CBOMCTBA AIKUHOB.

XHUMUYECKHE CBOMCTBA: pEAKIIUH MPUCOCIUHEHUS, AUMEPU3AIlUU U TPUMEPHU3alluH,
OKHCJIeHUs. KHCIOTHBIE CBOMCTBA AJIKKHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peaklMu Ha TPOMHYIO CBS3b.

CnocoObl OJIy4eHHS] U IPUMEHEHHUE aJIKMHOB.

ApomaTthueckue yriieBoJaopoAbl (apeHbl). I'oMonorudeckuil psi apeHoB, oOIias
dbopmyrna, HOMEHKJIATypa U U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbl OeH30J1a. DU3NYECKHre CBOWCTBA APEHOB.

XUMHUYECKHE CBOMCTBA OCEH30Ja M €ro TOMOJIOTOB: PEAKIUM 3aMelIeHUus B
OCH30JIbHOM KOJbIE M YIJEBOJOPOJAHOM paaMKane, peakuud MPUCOCIUHEHUS,
OKHucJeHHue romoisioroB OeHnzona. IlpencraBieHue o0 OpUEHTUPYIOIIEM JEHCTBUU
3aMECTUTENIe B OCH30JPHOM KOJBIIE Ha TMPUMEpPEe AIKWIBHBIX PaJUKaJIOB,
KapOOKCUITLHOM, TUAPOKCHIIBHON, aMUHO- U HUTPOTPYIIIIBI, aTOMOB TJIOT€HOB.

Oco0eHHOCTH XUMHUYECKUX CBOMCTB cTHpoia. [lomumepusanus ctupoa.

CriocoOnl MoTydeHus U MPUMEHEHUE apOMaTHYECKUX YTIIEBOJAOPOIOB.

[Ipuponusiii ra3. [lomytHsie HedTsHble Ta3zbl. HedTh u ee mpoucxoxxiaecHUe.
KaMeHHbI# yroib U MpoayKThl €ro nepepadoTKu.
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CnocoObl  mepepaboTku  HeTH:  TEperoHka, KpEKUHr  (TepMUYECKUH,
KaTauTUYEeCKuid), puopMunr, nuponu3. IIpoaykTel mnepepabOTKM HePTH, HX
PUMEHEHUE B TPOMBIIIUICHHOCTHU U B OBITY.

['eHeTnueckast CBA3b MEXKAY PA3IMYHBIMU KJIACCAMU YTJIEBOJOPOIOB.

DNEeKTPOHHOE  CTPOEHWE  TaJOTeHIPOM3BOAHBIX  YIJIEBOJOPOAOB.  Peakuuu
3aMeIIeHHs rajoreHa Ha ruapokcorpymnmny. JleiicTBue Ha rajJoreHnporu3BOHbIE BOJIHOTO
U CIIMPTOBOTO pacTBOpa IIENOoYH. B3anmozeiicTBie AUraioreHalkaHOB C MarHueM |
MUHKOM. M Cronp30BaHNue TajlOTeHITPOU3BOAHBIX YTJICBOJOPOJIOB B OBITY, TEXHUKE U
IIPY CHHTE3€ OPTraHUIECKUX BEIICCTR.

DKCNepUMEHTAIBHBIC METOBI U3YUYCHHUS BEIIECTB U MX NPEBPANICHUN: U3YUYCHHE
(GU3NYECKUX CBOWCTB YIJICBOJOPOMIOB (PaCTBOPUMOCTH), KAYECTBEHHBIX pPEaKIUN
YTIEBOAOPOIOB PA3IMYHBIX KJAcCOB (0OeciiBeuMBaHWe OpOMHONM WJIM MOJHOW BOJIBI,
pacTBOpa MepMaHTraHaTa KaJius, B3aUMOJICUCTBHUE alleTUIICHA C aMMHAYHBIM PacCTBOPOM
okcuga cepebpa(l)), xkadecTBeHHOe OOHapyKeHHE yrjiepoja W BOJOpoja B
OpraHMWYEeCKUX BEIIeCTBaX, IIOJy4eHHE OTWIEHAa U U3yYeHHUE €ro CBOWCTB,
o3HakomisieHne ¢ kojuiekuuamu «HedTe» um «Yromb», ¢ obpasiamu IuiacTMace,
Kay4yKOB U PE3UHBI, MOJICTUPOBAHNE MOJIEKYJI YIIIEBOJOPOIOB U TaIOT€HIPOU3BOIHBIX
yTIIEBOIOPOIOB.

Kucsiopoacoaep:xaiue oprannyeckue coenHeHus

[IpenensHble OgHOATOMHBIE CUPTHL. CTpoeHHE MOJIEKYJ (Ha mpUMeEpe METaHOoJa
U 9TaHona). 'oMonoruueckuid psan, obmias (Gopmyna, u3oMepusi, HOMEHKIATypa H
kiaccudukanysa. DOuU3MYECKUE CBOWCTBA TMPEACTBHBIX OJHOATOMHBIX  CITUPTOB.
Bogopoaabie CBA3M MEXKIY MOJIEKYJIaMH CITUPTOB.

XVWMHUYECKHE CBOWCTBA: pEAKIMU 3aMEIICHHS, JCTUIpaTallid, OKHCIICHUS,
B3aMMOJICUCTBUE C OPTaHUYECKHUMH M HEOPraHHMYEeCKUMHU KucioTamu. KadecTBeHHas
peakius Ha OJHOATOMHBIE CIUPTHL. JleWCTBHME 3TaHOJAa M METaHOJa Ha OpPraHU3M
yesoBeka. CriocoObl MOMyYeHUs U MPUMEHEHNE OTHOATOMHBIX CITUPTOB.

[Ipocteie 3dupsl, HOMEeHKIaTypa U u3zomepus. OCoOEHHOCTH (GU3MYECKUX U
XAMHUYECKUX CBOUCTB.

MHoroatoMHbl€ CHUPTHI — OJTWICHIVIMKOJIb W TiunepuH. Ousmyeckue u
XUMUYECKAE CBOMCTBA: PEaKIMM 3aMEIEHHsS, B3aUMOACHCTBUE C OPTaHMYECKUMH U
HEOPTaHWYCCKUMH KHCIIOTaMH, KAa4eCTBEHHAs pEaklus Ha MHOTOATOMHBIC CITHPTHI.
JlelicTBre Ha opranusM 4enoBeka. CriocoObl MONyYeHHUs] U TPUMEHEHNE MHOTOATOMHBIX
CIIUPTOB.

®cnon.  CTpoeHHE MOJIGKYJIbI, B3aWUMHOE BIUSHHUC THAPOKCOTPYIIBI |
O0eH30pHOTO sipa. Puznyeckue cBorcTBa Ghenona. OCOOEHHOCTH XUMUUYECKUX CBOMCTB
denona. KauectBeHHble peakimu Ha ¢eHos. TokcuuHocTh ¢eHona. CrocoObl
noJiyueHus: u npuMeHnenue penona. denondopmanbaeruanas cMoa.

KapOoHwmnbHble COCMUHEHUS — aibACTUIIBI U KETOHBL. DJEKTPOHHOE CTPOCHUE
KapOOHWJIbHOW Tpymmbl. [OMoJloTHYECKHe pSAbl aIbJICTUAOB W KETOHOB, 0OIIas
dbopmya, u3omepust © HOMeHKIaTypa. Pu3ndecKkue CBONCTBA AbICTHUIOB U KETOHOB.

XVWMHUYECKHE CBOWCTBA QJIbJICTUIOB M KETOHOB: pEAKIMH TMPUCOSTMHEHUSI.
Oxucnenre aabAeTUI0B, KaYECTBEHHbBIE PEaKIuu Ha anbaeruabl. CocoObl MOTydeHUs
Y IPUMEHEHUE aJIbJIETU0B U KETOHOB.
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OnHOOCHOBHBIE TIpe/ielibHbIE KapOOHOBbIE KHCIOThL. (OCOOEHHOCTH CTPOCHHS
MOJIEKYJT KapOOHOBBIX KHCIOT. M3oMepus u HoMeHKiIaTypa. Puznueckue CBONCTBA
OJIHOOCHOBHBIX TMpEACIbHBIX KAapOOHOBBIX KHCIOT. BojgopoaHbie CBSI3UM MEXAY
MOJIEKYJIaMU KapOOHOBBIX KHUCIOT.

XYMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakiusi dTepuuKkanuu, peakiuu
C YYacCTHEM YTJIEBOJAOPOJIHOIO pajHKaia.

Oco0eHHOCTH CBOMCTB MyPaBbUHOM KUCIIOTBHI.

[TonsiTHE O MPOM3BOTHBIX KAPOOHOBBIX KUCIIOT — CJIIOKHBIX dHUpax.

Mmuoroobpasue kapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOWCTB HEMPENCIbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHCIOT, JUKAPOOHOBBIX KHCIIOT, THAPOKCUKAPOOHOBBIX
kucioT. [IpencraBurenyu BeICIINX KapOOHOBBIX KHUCJIOT: CTEAPUHOBAS, MATbMUTHUHOBAS,
0JIEMHOBas KUCJIOTHI. CIIOCOOBI MOTYyYSHUSI U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omomoruueckuit psu, oOmas ¢opMyna, u3oMepus |
HOMEHK/IaTypa. ®Duznueckue M XUMHUYECKHME CBOMCTBA: THUAPOJA3 B KHUCIOW W
LIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, Gpuznueckue M XMMUYECKHE CBOWMCTBA JKUPOB: THAPOJIU3 B
KUCIION U 1ienodHor cpene. OCOOEHHOCTH CBOMCTB >KHPOB, COJEPIKAIIUX OCTaTKU
HEMpeETbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPO/IE.

MpbUT4 KaK COJIA BBICIITMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ICHCTBHE.

O6mas xapakrepuctuka yrieBojioB. Knaccudukanus yrineBogoB (MoHO-, TU- U
noJircaxapuibl).

Monocaxapuapl: T0Ko3a, gpykro3a. dusznueckne CBONCTBA M HAXOXJICHHE B
npupose. PoTocuHTE3.

XUMHYECKHUE CBOMCTBA ITIOKO3bI: PEAKIIUN C YYAaCTUEM CIIUPTOBBIX U aJIbJCTUIHOU
TPyII, COUPTOBOE U MOJOYHOKHKCIIOe OpokeHue. [[puMeHeHue ritoKo3bl, ee 3HauYeHue
B KU3HEJEATEIbHOCTH OPraHu3Ma.

Jucaxapunsl: caxaposa, MaJIbTO3a. Boccranasnuaromme u
HEBOCCTaHaBIMBarolue aucaxapuasl. ['uaponus nucaxapunos. HaxoxaeHnue B nmpupoae
Y IPUMEHEHHUE.

[Tonucaxapuapl: Kpaxmaj, IJIMKOT€H U MHeuitono3a. CTpoeHHe MaKpOMOJEKYJI
Kpaxmaia, TJIMKOreHa W LeJUToa03bl. du3nyeckue cBOMCTBA KpaxMmaia U LEJITIOJI03bI.
XUMUYECKHE CBOWCTBA Kpaxmayia: THAPOJU3, KauyeCTBEHHAs PEaKius C HOJIOM.
XUMHUYECKHE CBOMCTBA MEJUIIOJO3bI: TUAPOIU3, MOJydyeHHEe 3(UPOB IEIUTIOIO03bI.
[ToHsiTHe 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEJIK).

OKCIepUMEHTAIbHBIE METOJIbl M3Y4YEHHS BEIIECTB W HMX IPEBpAICHUI:
PacTBOPUMOCTh PA3JIUYHBIX CIHPTOB B BOJIE, B3aMMOJICMCTBHE STAaHOJIA C HATPUEM,
OKHUCJIEHUE D3TUJIOBOTO CIHMpPTAa B aIbJETHJ Ha pPACKAJICHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHOUPTAa JUXPOMATOM Kaiius (BO3MOXKHO HCIOJIb30BAaHHE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBbIE pPEaKIMM Ha albAerujbl (C  TUAPOKCUIOM
muammuHcepeopa(l) u rumpoxcuaom meau(ll)), peaknus raunepuHa ¢ THUIAPOKCUAOM
menu(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJIECHCTBUE
pacTtBopa oKo3bl ¢ ruapokcuaoMm meau(ll), B3anmmoneiicTBue Kpaxmana ¢ HOJOM,
pelIeHre AYKCIIEPUMEHTAIBHBIX 3a71a4 1Mo TeMaMm «CrupThl U peHomnby, «KapOboHoBbIe
KUCIIOTHL. ClioKHBIE 3(UPBD.
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A30TCoaep:KalMe OPraHnvecKre CoeIuHeHns!

AMUHBI — OpraHMYecKue TPOM3BOJHbIE ammHaka. Kiaccudukaiuss amMHHOB:
anudaTUYecKue U apoMaTUYECKHe, MEepBUYHbIC, BTOPUYHBIE U TpeTuyHble. CTpoeHue
MOJIEKYJ, oOmias QopMyna, H30MepHUsi, HOMEHKJIAarypa U (U3MUYECKUE CBOMCTBA.
XUMHYECKHE CBOMCTBA alnM(paTUUECKUX aMUHOB: OCHOBHBIE CBOMCTBA, aJIKUIMPOBAHUE,
B3aMMO/ICHCTBUE IEPBUYHBIX AMUHOB C a30TUCTOM KUCTOTOW. COJIM aJIKUIIaMMOHHUS.

AHUIIMH — TpeACTaBUTENb aMHHOB apomaTudeckoro psana. CTpoeHHe aHWUIIMHA.
B3aumHoe BiusHHE Tpynm aTOMOB B MOJeKyJe aHmInHA. OCOOCHHOCTH XUMHUYECKHX
CBOMCTB aHWIMHA. KauecTBEHHBIE peaKIMy HA aHWUJIVH.

CrocoObl MONy4YeHHs] ¥ TpPHUMEHEHHE aiudaThuueckux amuHOoB. llomyueHue
aHUJIMHA U3 HUTPOOEH301a.

AmuHokucioTel. HoMenknatypa u u3zomepusa. OTIOenbHble NPEACTABUTENNA O~
AMUHOKHUCJOT: TJWLIWH, aJlaHUH. PU3NYECKHUE CBOMCTBA AMUHOKHUCIOT. XHUMHUYECKHUE
CBOMCTBa AaMHUHOKHUCIOT Kak aM(OTEPHBIX OpPraHWYECKUX COCAUHEHHH, peaxius
NOJMKOH/ACHCAlMY, oOpa3oBaHUE NENTUIHOM CBsA3U. buojormueckoe 3HaueHue
aMUHOKUCIOT. CUHTE3 ¥ THIPOJIN3 ENTHIOB.

benkn kak mnpupogHeie mnonuMmepsl. llepBuuyHas, BTOpUYHAsT W TPETUYHAs
CTpyKTypa OenkoB. XHUMHUYECKHE CBOMCTBAa O€IKOB: THAPOJIH3, JEHATypauus,
KAueCTBEHHbIC PEAKIINU Ha OCJIKHU.

OKCNEpUMEHTAIbHBIE METOJbl HW3YYEHUS BEUIECTB M UX MPEBPAILCHHIA:
pacTBOpeHHe OENKOB B BOJE, A€HATypalus OEJIKOB IPU HarpeBaHUU, LIBETHBIE PEAKIINU
Ha O€JKH, pelIeHUuE OKCIEPUMEHTAIBHBIX 3aJad [0 TeMaM «A30TcoJepKallue
OpraHuYecKue COeTMHEHUs» U «Pacno3HaBaHne OPraHUYeCKUX COETUHEHUIN.
BbicokoMouIeKy/IsIpHbIE COeIMHEHUSI

OCHOBHbIE TOHSTUSI XUMHUH BBICOKOMOJIEKYJISIDHBIX COEIMHEHHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNH, CPEAHSIS MOJIEKYJISIpHas
Mmacca.

OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — MOJMMEpU3alus |
MOJINKOHICHCALIHSL.

[Tonumepuble  matepuansl.  [lmactmaccel  (MONMATHIIEH,  MOJMIPOIHIIEH,
NOJINBUHWIXJIOPU, HOJIUCTUPOI, MOJIMMETHIIMETAKPUJIAT, NOJINKapOOHATHI,
novdTHWIeHTepedTanaT). Y TUIN3alus U nepepadboTka miacTuka.

DnacToMepbl: HaTypalbHBIA KaydyK, CHHTETHYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIN, U30MPEHOBHIN). Pe3una.

Bonokna: HarypasibHBIE (XJIOTIOK, IIEPCTh, IIEJK), HCKYCCTBEHHBbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApPOH U JIABCAH).

OKCHepUMEHTAIbHBIE METOJbl M3YYEHHMsS BEIIECTB M WX IPEeBPAILCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMy MPHUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, PEIICHUE 3KCIEPUMEHTANBHBIX 3a/1ady Mo TeMe «Pacro3HaBaHHe IJIaCTMACC
Y BOJIOKOH».

PacuetHble 3anaumn.

Haxoxaenne MonexkyasipHON (pOpMyIIbl OpraHMUECKOr0 COeIMHEHUS 10 MaCCOBBIM
JOJISIM 3JIEMEHTOB, BXOSIIUX B €r0 COCTaB, HAXOXKICHHE MOJIEKYJSIPHON (opMyIibl
OpraHUYeCcKOTo COeMHEHHs Mo Macce (00beMy) MPOAYKTOB CTOPAaHUS, MO0 KOJIMUYECTBY
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BellecTBa (Macce, O0BEMY) TPOAYKTOB PEAKIUM W/MIM HUCXOAHBIX BEILECTB,
YCTaHOBJIEHHE CTPYKTYPHOH (HOpPMYJIbI OPraHUYECKOTO BEIIECTBA HAa OCHOBE €ro
XMMHUYECKUX CBOMCTB MJIM CHIOCOOOB MOIY4YEHHUsI, ONIPEIEIECHUE JOIN BbIX0OAA IPOAYKTa
pEeaKIMM OT TEOPETUYECKN BO3ZMOMXKHOTO.

MexnpeaMeTHbIE CBSI3H

Peanm3zannst MeXIpeaMETHBIX CBS3€M IIPU W3YyYEHUM OPraHWYecKOM xuMuu B 10
KJIacCe OCYIIECTBIISIETCS 4Y€pe3 HCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
IOHSATUM, TaK U MOHATHUW, NPUHATHIX B OTIEIBHBIX IPEAMETAaX €CTECTBEHHO-HAYYHOIO
LMKJIA.

OOmiue ecTecTBEHHO-HAyYHbIE TOHSTHS: SBJICHUE, HAy4dHbIM (akT, THUIOTE3a,
TEOpHUs, 3aKOH, aHalu3, CHUHTE3, Kilaccuukaiys, HaOMOJeHUEe, HU3MEpPEHHE,
HKCIEPUMEHT, MOJEIIb, MOJICIIUPOBAHHUE.

®usuka: Matepus, aToM, IEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIa, DJHEPreTUYECKUI
YpOBEHb, BELIECTBO, TE€JO, OOBEM, arperaTHOE COCTOSIHUE BEILIECTBa, (U3HUECKUE
BEJINYMHBI, €IUHULIBI U3MEPEHUS, CKOPOCTh, JHEPT U, MacCa.

buonorus:  knmetka, opraHu3M, JKOcHUCTeMa, Ouocdepa, MeTadOIMU3M,
HACJIEJICTBEHHOCTh, AaBTOTPO(HBII M TeTepOTPO(HBIA TUIl THUTaHUS, OpOXKEHUE,
(OTOCHHTE3, IbIXaHUE, OCJIKH, YIIIEBO/IbI, JKUPbI, HYKJIEMHOBBIE KUCIOTHI, (JEPMEHTHI.

['eorpadusi: monesHple HCKOMAaeMbI€, TOIIUBO.

TexHOoJIOrus: NUILEBbIE NMPOAYKTHI, OCHOBBI PAllMOHAJIBHOIO IMHUTAHUSA, MOIOIINE
CpPEACTBA, MATEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

OBIIASA U HEOPTAHUYECKAS XUMMUS Teopernyeckne OCHOBbI XUMHH

AtoM. CocTaB aTOMHBIX sAep. XUMUYECKUHN JIEMEHT. M30TOIBI.

CtpoeHHe 3JIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UMCIIA. DHEPreTHUECKHE
YPOBHH U MOAYPOBHU. ATOMHbIE opOutanu. Kiiaccupukanuss XMuMUYECKUX IJIE€MEHTOB
(s-, p-, d-, f-omementsr). PacnpesencHue 3IEKTPOHOB 1O ATOMHBIM OpPOHUTAJISIM.
DneKkTpoHHBIE KOH(PUTYpAIIUU aTOMOB 3JIEMEHTOB MEPBOTO — YETBEPTOTO MEPHOJOB B
OCHOBHOM U BO30Y>KJICHHOM COCTOSIHHH, SJICKTPOHHBIE KOH(DUTYpaIIMX HOHOB.

DJIEKTPOOTPHUIIATEIILHOCTD.

Ilepnonnueckuit 3akoH u Ileproguueckas cucreMa XuMu4deckux sneMeHTo JI.1.
MenaeneeBa. CBsi3b NEPUOANYECKOTO 3aK0HA U [lepnoanyeckoil CUCTEMbI XUMHYECKUX
AJIEMEHTOB C COBPEMEHHOW TEOPHEN CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMUMHUUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEHIESCTB IO
rpynmnaM 1 nepuogaM. 3Ha4€HUE MePUOINUECKOr0 3aKOHA
J.1. Menneneena.

XuMHYECKast CBsI3b. BUAbl XUMHYECKOM CBSA3U: KOBAJIEHTHAs, WOHHAA,
MeTayuimueckas. MexaHu3mbl 00pa3oBaHMS KOBAJCHTHOM CBSI3M: OOMEHHBIM W
JIOHOPHOAKIENTOPHBIN. DHeprusi W JiuHa CBsi3u. [loNnspHOCTH, HaANpaBIEHHOCTh M
HACBhIIIAEMOCTh  KOBaJeHTHOW cBA3U. Kparneie cBsizu. Bopopoanas  CBs3b.
MexmoneKyasspHbIe B3aUMOJICUCTBHUS.

BaneHTHOCTh 1 BaJIeHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPbI
MOJEKYJI C HUX TE€OMETPUYECKUM CTPOEHHEM (Ha MPUMEpPE COEAUHEHUU >SJIEMEHTOB
BTOPOIO MEPUO/IA).
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[IpencraBiieHre O KOMIUIEKCHBIX coeAMHEHUIX. COCTaB KOMILUIEKCHOTO HOHA:
KOMILJIEKCO0Opa3oBaresp, JUraHAbl. 3HaAYEHUE KOMIUIEKCHBIX coequHeHui. [lonstre o
KOOPAMHAIIMOHHON XUMHH.

BemecTtBa ~ MOJNEKYISIpHOTO M HEMOJEKYJSPHOIO  CTPOCHMS.  THIbI
KPUCTAJUIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonste o nucnepcHbix cucreMax. MctuHHbie pacTBOpbl. COCOOBI BBIpAKEHUS
KOHICHTPAIIMM PAacTBOPOB: MaccoBasi [IOJs BEIIECTBA B PAcTBOpPE, MOJSIpHA
KOHIEHTpausA. HachlllleHHbIE W  HEHACHIIICHHBIE  PACTBOPBI, PACTBOPUMOCTb.
Kpucrammornaparst.

Knaccudukanus w HOMEHKIaTypa HEOPTaHWYECKHX BEIIeCTB. |pHUBHAILHBIE
HAa3BaHUA OTJEJIBHBIX MPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanys XuMU4ecKux peakiuii B HEOPraHWYECKON U OpraHuYeCKON XUMHUH.
3aKOH COXpAaHEHUSI MacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU TIPH
XUMHUYECKUX peakiusix. TernoBbie 3PexTsl XUMHUUECKUX peakiuil. TepMoxumMudeckue
YpaBHEHUS.

CKOpOCTh XMMHUYECKOW PEAKIMU, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (HaKTOPOB.
['oMOreHHbIE U TeTEPOreHHbIEC peakiuu. Katanus u kaTanu3aTtopsl.

OGpatuMble U HeoOpaTUMbIE peaklUUH. XUMHUUYECKOe paBHOBecue. DakTophl,
BIIMSIFOIIME HA TOJIOKCHUE XUMHYECKOTO PABHOBECHS: TEMIIEparypa, NaBJCHUE U
KOHIICHTPAIIMH BEIIECTB, YYaCTBYIOIMX B peakuuu. [Ipunnun Jle [larense.

DnekTpoiuThueckas auccoruanus. CuibHble U ciabble AMeKTpoJuThl. CTEneHb
nuccormannu. Cpega BOAHBIX PACTBOPOB: KHCIOTHAs, HEUTpajbHAs, IIEJIIOYHAS.
Bonoponnsiit nokazarens (PH) pactBopa. I'naponus cosneit. Peakiinm noHHoro oomeHa.

OKuUCIIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CteneHb OKUCIeHUsA. OKUCIUTEIb
Y BOCCTAHOBUTEIb. [Iponieccsl OKMCIIEHUsT 1 BOCCTAaHOBJICHUS. BakHeNIIMEe OKUCIIUTENN
U BOCCTAaHOBUTENM. MeTOa SIEKTPOHHOro OajaHca. OIJEKTPOJIU3 PacTBOPOB U
pacIuiaBoB BELLIECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHUsS BEIIECTB W HUX [PEBpAILCHUN:
pa3’oKEHUe IEepOKCHIa BOAOPOJA B  MPUCYTCTBUM  KaTaln3aropa, MOJAEIHU
KPUCTAJUIMYECKUX PEIIETOK, MPOBEJICHUE pEeakluii HMOHHOTO OOMEHa, OmpeesieHue
Cpebl paCTBOPOB C MOMOIIBIO UHIUKATOPOB, U3YUEHUE BIMSHUS PA3IUYHBIX (DAKTOPOB
Ha CKOPOCTh XMMHUYECKOUN PEAKIIUN U MOJIOKECHUE XUMUYECKOTO PABHOBECHSI.
Heopranuuyeckast xumusi

[Tonmoxenue HemerauioB B [lepuoauueckon cucteMe XUMUYECKUX d1eMeHToB [[. 1.
MeHneneeBa 1 0COOEHHOCTH CTpOEHUS X aToMOB. Du3nyeckue CBOMCTBa HEMETAJIJIOB.
AJoTponusi HEeMETa/IoB (Ha IpuMepe KUCIIopoa, cephl, hochopa u yriaepoaa).

Bonopon. Ilonyuenue, Qusznueckne W XUMHUYECKHE CBOMCTBA: pEAKIUH  C
MeTaJlJIaMUA U HEMETAJNIaMH, BOCCTAHOBUTEIIbHBIE CBOICTBA. ['MapUabL.

lanorensl. Haxoxxnmenue B mpupone, CrnocoObl TONydeHHs, (U3HUECKHE U
XAMUYECKHE CBOWCTBA. ['amoreHoBomopoanl. BakHeWmmme KHCIOPOACOAEPKAIIUE
COeNMHEHMs TanoreHoB. JlabopaTopHble W TPOMBIIUIEHHBIE CIIOCOOBI TOTyYEHUS
rajgoreHoB. [[pumMeHeHne raJoreHoB U X COCIMHEHUM.
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Kucnopon, o3oH. JlabopaTopHble W TPOMBIIUICHHBIE CIOCOOBI TOJYyYEHHUS
kuciopoaa. duznyueckue 1 XMMHUYECKUE CBOWCTBA U MPUMEHEHUE KUCIOPOJa U 030HA.
Okcuabl ¥ IEPOKCHUIBI.

Cepa. Haxoxaenue B mpupojie, CrocoObl MoayyeHus, GU3n4eckue 1 XuMUIECKHUe
cBoiictBa. CepoBonopon, cynbduasl. Oxcun cepoi(1V), okeun cepoi(VI). Cepuucras u
cepHas KUCIOTHl M uX coir. OCOOEHHOCTH CBOMCTB cepHOM Kucnothl. [Ipumenenue
CEpBI U €€ COCTMHEHUI.

Azot. Haxoxnenue B mpupoje, ciocoObl MoTydeHus, GrU3nuecKue 1 XUMHUYECKUE
cBoicTBa. AMMuak, HUTpUAbl. OKCHIbBl a30Ta. A30THCTas M a30THAs KUCIOTHI U HX
cosid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHne a3oTa 1 ero COeAMHEHU M.
A30THBIE yTOOpEHHUS.

®ochop. Haxoxnenue B mpupoae, cHocoObl NOMydyeHUs, (QU3NYECKUE U
xummudeckue cBorcta. Pochuas u pochun. Oxcuast pochopa, pochopHas kuciora u
ee conu. [Ipumenenue gpocdopa u ero coenunenuil. PochopHsie y100peHUs.

VYrnepon, HaxoXAeHUe B pupoje. AJIoTponHbele Moaudukanuu. Ousndyeckue u
XMMHUYECKHE CBOICTBA TMPOCTHIX BELIECTB, OOpa30BaHHBIX yriaepoaoM. Okcup
yraepoaa(ll), okcun yraepoma(lV), yronpHas KuciaoTa U €€ COJIM. AKTHBHPOBAHHBIN
yroib. [I[puMeHeHre MpoCcThIX BEUIECTB, 00Pa30BaHHBIX YIIIEPOJIOM, U €r0 COCTUHEHHM.

Kpemunii. Haxoxzaenue B mpHupojae, CHOCOObI NOJMyYeHHs, (U3HYECKUE U
xumuyeckue cBorctBa. Oxcupg kpemHusA(lV), KpeMHUEBas KHUCIOTa, CHUJUKATBHIL.
[IpumeHneHne KpeMHHs U ero coeanHeHui. CTEKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonmoxenne MetaiuioB B [leprnoandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOCHUS AIEKTPOHHBIX 000JI0YEK AaTOMOB METAJIJIOB.

O6mue ¢dusnyeckue cpoiicTBa MeTtayioB. [IpuMeHeHue meTamwioB B ObITY H
TexHuke. CruiaBsl METaJIOB.

DNEKTPOXUMHUECKUN Pl HANpsDKeHUH MeTaioB. OOue crnocoObl MONTy4YEeHUS
METaJUIOB: THAPOMETAILTYPrusl, TUPOMETAIULYPIusl, nekTpoMmerauryprus. [lonarue o
KOppo3uu MeTajioB. Crioco0bI 3a1UThl OT KOPPO3HUH.

Oo6mrass  xapakrepuctuka wMertamwioB |A-rpynner  [lepuoanyueckoid  CUCTEMBI
XUMUYECKUX dJeMeHTOB. Hartpuii u kanwmii: mosydeHue, GU3NYECKUe U XUMUYECKUE
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTMHEHUN.

O6mas xapakrepuctuka wmetaiioB |IA-rpynner  [lepuonnueckoit  cucteMbl
XUMUYECKUX JIEMEHTOB. Maruuili 1 KajablUil: moJiydeHue, PU3NYecKue U XMMUYECKre
CBOMCTBa, MPUMEHEHUE MPOCTHIX BEIIECTB U WX coelMHEeHUU. JKecTKocTb BOABI H
CIOCOOBI €€ YCTPAHECHHUS.

AMIOMUHMIA: TIONy4YeHue, (PU3NYEeCKHue W XHWMHUYECKHE CBOMCTBA, MPUMEHEHHE
IPOCTOTO BEUIECTBA U €ro coequHeHui. AM(pOTEpHbIE CBOMCTBA OKCUAA U THAPOKCU]IA
QIFOMUHUS, TUIPOKCOKOMIUIEKCHI ATFOMUHUS.

OOmrast  xapakTepucTuka  MeTauioB  moOouHblx  moarpynn  (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX JIEMEHTOB.

du3MYEeCKUEe W XHMHUYECKHE CBOWMCTBA XpoMa M ero coeauHeHuid. OKcuabl U
rugpokcuasl  xpoMma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auxpomarbl, HX
OKHCIIUTEIbHBIE CBOKCTBA. [loilyueHne u mpuMeHeHne Xxpoma.
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du3nyecKne U XMMUYECKUE CBOMCTBA MapraHia U €ro coequHeHui. Baxueunmue
coemqunenuss  mapranma(ll), wmapranma(lV), wmapranna(Vl) wu  wmapranma(VII).
[IepMaHranar kanausi, €ro OKUCIUTEIbHBIE CBOMCTBA.

du3nyeckue U XUMHUYECKUE CBOMCTBa JKelle3a M €ero coeanHeHuil. OKCHIBI,
ruapokcunl u conu xkenesza(ll) u xenesza(lll). IlomydyeHue u npuMeHeHUE Keaeza U ero
CILJIABOB.

OuU3NUECKUEe U XUMUYECKHE CBOMCTBA MEIU U €€ coeauHeHui. llonydyenue wu
MPUMEHEHUE MEJIU U €€ COSTUHCHUM.

[uuk: momydenue, GU3NUYECKHe U XUMUYECKUE CBOMCTBA. AM(pOTEpHBIE CBOIICTBA
OKCHJIa U THAPOKCHUAA IIMHKA, TUAPOKCOKOMILIEKCH IIMHKA. [[pMeHeHre uHKa U ero
COCIUHEHHUN.

DKCIEpUMEHTAIbHBIE METO/IbI U3YyUYECHUS! BEUIECTB M MX MPEBPALICHUN: U3YUYEHHE
0o0pa3lloB HEMETAJUIOB, TopeHue cepbl, ¢ocdopa, Keiesa, MarHus B KHUCIOPOJE,
U3YyYEHHE KOJUIEKIMH «MeTalibl W CIUIaBbl», B3aUMOJCHCTBUE IIEJIOYHBIX U
HIEJI0YHO3EMETBHBIX METAJIJIOB C BOJIOM (BO3MOKHO UCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJCICTBHE IIMHKAa M JKelie3a C pPacTBOpaMU KHUCIOT H
1IeI04Yeld, KAYECTBEHHBIE PEAKIIMM HAa HEOPraHMYECKHWE AHUOHBI, KATUOH BOJOPOJa U
KaTUOHBI METAJIOB, B3aUMOJICUCTBUE THAPOKCUIOB AJIIOMUHUS U ITUHKA C pacTBOpPAMH
KUCJIOT W WIEJIOYeH, pEelIeHUE SKCIEPUMEHTAIBHBIX 3a7ad Mo Temam «l aloreHs,
«Cepa u ee coemUHEHUs», «A30T U (pochop U X coenuHeHus», «MeTamibl rIaBHBIX
noArpynm», «MeTauibl TOOOYHBIX MOATPYIII.

XUMUA U KU3Hb

Ponb xumuu B 00ecrie4eHu yCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA.

[ToHsATHE O HAYYHBIX METO/IaX MMO3HAHUS U METO0JIOTUU HAYYHOTO UCCIIEOBAHUSI.

HayuHnble npuHIMIBI OpraHU3allul XUMAYECKOTO MPOU3BOACTBA. [IpoMBbllITIEeHHbBIE
CrocoObl TIOJYYEHMs] BaKHEWIIMX BEHIECTB (HAa MpUMEpEe MPOU3BOJACTBA aMMHUAKa,
CEpHOM KHCIOTHI, MeTaHoJa). [IpoMbIlIIEeHHBIE CIMOCOOBI TMOMYYEHHUS METAUIOB U
CIUIaBOB. XHMMHUYECKOE 3arpsA3HECHUE OKPYKAKLIEH Cpelbl U €ro Iociencrsusd. Poib
XUMUU B 00€CTICUeHNN YHEPTeTUYECKON OE30MacHOCTH.

XuMHs ¥ 310pOBbE YeI0BEKa. JIekapcTBeHHbIE cpeacTBa. [IpaBuna ucnosb3oBanus
JIEKapCTBEHHBIX MpenapaToB. Poyib XUMUU B pa3BUTUU MEIUIIVHBI.

XuUMUSl THIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC 100aBku. Ponb Xxumuu B
o0ecrieueHnH! MUIIEBOIT OE€30MaCHOCTH.

Kocmernueckue wu mapdromepubie cpeactBa. beitoBas xumwms. [lpaBuia
0€301acHOr0 UCMOJIb30BaHUS MPenapaToB OBITOBOM XUMUU B TTOBCETHEBHOM JKU3HU.

XUMUsS B CTPOUTENLCTBE: BAKHEHIIINE CTPOUTEIIbHBIC MaTepHalibl (IIEMEHT, OETOH).

XUMUS B CEJIbCKOM X03sicTBe. OpraHnvecKue U MUHEpaIbHbIE YI0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEPHAIIbl, KPACKHU, CTEKIJIO, KEpAMUKA.

PacuetHblie 3anaumn.

Pacuersi: macchl BemecTBa WM O0ObeMa Ta30B 1O H3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM 00bEeMY OJIHOTO M3 yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MACChI
(oOBbema, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OJIHO M3 BEIIECTB MMEET
pUMeECH, Macchl (00beMa, KOJUYECTBA BEIIECTBA) MPOAYKTa PEAKIUU, €CIIA OJHO U3
BEILIECTB JAaHO B BHJE PACTBOPA C OINPEIEICHHOW MAacCOBOM JOJIEW PacTBOPEHHOIO
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BEIIIECTBA, MACCOBOM JIOJIM U MOJISIPHOM KOHIICHTpPAllMM BEILIECTBA B PacTBOpPE, JOJIH
BBIXO/Ia MIPOJAYKTA PEAKIIMU OT TEOPETUUECKHA BO3MOKHOTO.
MexnpeaMeTHbIE CBSI3H

Peanmzanust MEeXNpeIMETHBIX CBSI3€H MPU M3Y4YCHUW OOIeH M HEeOpraHHMYeCKON
xuMud B 11  Kjgacce OCYIIECTBISETCS Yepe3 HCMOJb30BAaHUE KakK  OOIIMX
€CTECTBEHHOHAYYHBIX MOHATUN, TAK U MOHSATHM, MPUHATHIX B OTICIBbHBIX MPEAMETAX
€CTECTBEHHOHAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAyYHbIC TOHSTHS: SIBJICHUE, HAay4YHBIA (HaKT, THUIOTE3a,
Teopwsi, 3aKOH, aHaJU3, CHHTE3, KiIacCHUUKAIMA, NEPUOANIHOCTh, HAOIIOICHHE,
M3MEpPEHUE, IKCIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

®dusuKa: MaTepusi, MUKPOMUDP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIbI, PaJMOAKTUBHOCTb, MOJICKYJa, HEPreTUYECKUM YPOBEHb, BEIIECTBO, TEJIO,
00beM, arperaTHOE€ COCTOSHHME BEIIECTBA, HACAIbHBIM ras, (pu3nuecKkue BEIUYHHBI,
€JIMHULIBI U3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kmerka, opraHusM, 3KocucTeMa, Omocdepa, MeTaboIM3M, MaKpo- U
MHUKPODJIEMEHTBI, O€IIKH, XHUPBI, YIJICBOAbI, HYKJICHHOBBIC KHCIOTHI, (hEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadusi: mMuHepanabl, TOpHBIE TOPOJBI, IOJE3HBIC HCKOIMAEMbIC, TOIUIMBO,
pECYPCHL.

TexHOmorusl: XUMHYECKass MPOMBIIUIEHHOCTh, METAJUIyprusi, CTPOUTEIbHBIC
MaTepuasbl, CEIbCKOXO3AMCTBEHHOE IPOU3BOACTBO, IMHIIEBAS MPOMBIIUIEHHOCTD,
dbapMmaiieBTHUYECKasT TPOMBIIIJIEHHOCTh, MPOU3BOJCTBO KOCMETHUECKUX Mpenaparos,
MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHUaloOB, OJJECKTPOHHAA MPOMBIIIJICHHOCTD,
HAHOTCXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBHI

OI'OC  COO ycraHaBnuBaeT TpeOOBaHUS K  pe3ysibTaTaM  OCBOCHHS
o0yyalImMuMucd  TporpaMM  cpeaHero  oOiiero  0oOpa3oBaHMs:  JIMYHOCTHBIM,
METaNpeIMETHBIM U MPEIMETHBIM.

B cooTBeTcTBUM C CHUCTEMHO-ACSTENBHOCTHBIM IMOAXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMpeaMeTa « XUMHUS» Ha YPOBHE CPEAHEro OOIIero
0o0pa30BaHMs BBIJECIEHBI CIEAYIOUINE COCTABIISIIOIINE:

OCO3HaHMWE O0YUYAIOIIUMHUCS POCCUHUCKON TPaKIAHCKON UIACHTUYHOCTH;

TOTOBHOCTB K CAMOPAa3BUTHIO, CAMOCTOSITENBHOCTH U CAMOONPEAEICHUIO; HaJTUUHE

MOTHUBAIIUU K 00yUYEHUIO;

TOTOBHOCTb U CIIOCOOHOCTH 00YYarOIMIMXCSl PyKOBOICTBOBATHCS PUHATHIMU
B 0011I€CTBE NMPaBUJIAMU U HOPMAMHU MOBEJICHUS; HATMYNE
IPaBOCO3HAHUS, SKOJIOTMUECKOU KYJIBTYpbl; CHIOCOOHOCTh
CTaBUTb LIETTU U CTPOUTH )KU3HEHHBIE TUIAHBI.
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JInyHOCTHBIE pe3yJbTaThl OCBOCHHS  MpeaMeTa «XHUMHS»  OTpa)xaroT

c(hopMHUPOBAHHOCTH OIIbITA IIO3HABATEILHON W MPaKTHYECKOMN
NEATEIbHOCTH 00YYaroIIUXCs B MPOIECCe pean3aliuu 00pa3oBaTelIbHON
JIESITEIbHOCTH.

JIngyHOCTHBIE ~ pe3yibTaThl  OCBOEHUS  NpeaMeTa  «XHUMHS»  OTPAKAIOT
c(hOpMUPOBAHHOCTh  OMBITA TMO3HABATEIIPHOW W  MPAKTHUYECKOW JACATEIHHOCTH
oOydJaromuxcsi B mpoIecce peanu3anud 00pa3oBaTeIbHON ACATEIBPHOCTH, B TOM YHCIIC
B yacTu: 1) rpakIaHCKOro BOCIIUTAHUA:

OCO3HaHMS 00YYAIOIIMMHCS CBOMX KOHCTUTYITMOHHBIX TIPAB M 00S3aHHOCTEH,
YBOKEHHUS K 3aKOHY M NPaBONOPSAKY; TMPEICTABICHUS O COLMAIbHBIX HOpMaxX |

MpaBUJIaX MEKIMYHOCTHBIX OTHOIICHUMN
B KOJUICKTHBE, TOTOBHOCTHM K COBMECTHOW TBOPYECKOHN AEATEIHLHOCTH MPU CO3AAHUU
y4eOHBIX TMPOEKTOB, PEIICHUH YYEOHBIX M II03HABATEIbHBIX 3a/]a4, BBHIIOJHECHUU
XUMHUYECKUX JKCIIEPUMEHTOB;  CIOCOOHOCTH TOHHMMaTh M TPUHUMATh MOTHBHI,
HaMEpPEHHS, JIOTUKY U apTyMEHTBI
JIPYTHX IPU aHAIKM3E Pa3InYHBIX BUIOB yUeOHOU ACATCIIBHOCTH, 2)

NMAaTPUOTHYECKOT0 BOCIIMTAHMS:

IIECHHOCTHOTO  OTHOIIEHUS K HCTOPUYECKOMY M  HAYYHOMY  HAacCJeAUI0
OTCYECTBCHHOM XUMHH;, YBAXEHUsI K MPOIECCY TBOPUECTBA B OOJACTU TEOPUU H
MPAKTUYECKOIO MPUJIOKEHUSI XUMHUHU, OCO3HAHMS TOTO, UYTO JaHHbIE HAyKH €CTh
pe3yabTaT JUIMTENbHBIX HAOIIOJICHUHM, KPOIMOTIUBBIX SKCIEPUMEHTAIBHBIX IOUCKOB,
MOCTOSTHHOT'O TPYyJa YYEHBIX U MPAKTHUKOB, HHTEpeca W MO3HABATEIIbHBIX MOTHUBOB B
MOJTYYEHUH U MOCETYIONIEM aHAIN3E
UHGOPMAITUH O MTEPEIOBBIX JOCTHKCHUSIX COBPEMEHHOM OTCUCCTBEHHOW XUMUH; 3)
AYXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

HPABCTBEHHOI'O CO3HAHUS, STUUECKOT0 TTOBEICHUS,

CITOCOOHOCTH OLICHUBATh CUTYAIIMH, CBI3aHHbBIE C XUMUUYSCKUMU SBJICHUSMU,
W TNPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSACh Ha MOpPaJIbHO-HPABCTBEHHBIC
HOPMBl U IIEHHOCTH; TOTOBHOCTH OIICHMBAaTh CBO€ TMOBEJICHHUE U TMOCTYNKH CBOHX
TOBAPUILEH C MO3UIUN
HPABCTBCHHBIX U MTPABOBBIX HOPM M C YYETOM OCO3HAHHMS ITOCIICCTBUI MOCTYIKOB; 4)
(popMupoBaHUSA KYJLTYPbI 310POBbSA:

MOHUMAaHMS LIEHHOCTEW 3I0pOBOTO M O€30MacHOro o0pasa K1U3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3MYECKOMY U ICUXHUYECKOMY
3I0pOBBIO; COOJTIOICHHUS MPaBUiI 0€30MaCHOTO OOpAIIICHUS C BEIIECTBAMU B OBITY,
MOBCEIHEBHON >KU3HU, B TPYJAOBON JEATCIBHOCTH; TOHUMAHHS IIEHHOCTH TPaBUII

WHJMBUIYaAJTBHOTO M KOJUIGKTUBHOTO 0€301aCHOTO
MOBEJICHUSI B CUTYallUsX, YTPOXKAIOIMIMX 3J0POBBI0O M KU3HMU JIIOJACH;  OCO3HAHUS

MOCJIC/ICTBUI U HETIPUSATHS BPEIHBIX IPUBBIUCK (YIOTPEOICHUS
aJIKOT0JIsI, HAPKOTHKOB, KypeHus); 5)

TPYAOBOT0 BOCIIUTAHMS:

KOMMYHUKATHBHOW KOMIIETEHTHOCTU B Y4€OHO-UCCIIEI0BATEILCKON JESTEIHHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPYECKON W APYTMX BHUAAX JESITEILHOCTH; YCTAHOBKU Ha

AKTUBHOE y4acTHE B PEIICHUH MPAKTUYECKUX 3a/1ad COIUAIbHON
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HaIpaBJIeHHOCTH (B paMKaX CBOEro Kjacca, IIKOJbI); HHTEpeca K MPAKTHUYECKOMY

U3Y4YEHUIO MTpodeccuil pa3iuyHOTO POJa, B TOM YUCIIE
Ha OCHOBE NPUMEHEHMS MPEIMETHBIX 3HAHUW MO XUMUHU;, YBAXKEHUSA K TPYAY, JIOAIM

TpyZla W pe3yibTaTaM TPYJIOBOW AEATEIBbHOCTH; TOTOBHOCTH K OCO3HAHHOMY

BBIOOPY UHJIMBUIyaIbHOU TPACKTOPUM 00pa3oBaHUs,

Oynymeld mpodeccuu W peann3aii COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C yYETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XWUMHH, HHTEPECOB M TOTPEOHOCTEH
o01IecTBa; 6) IKOJIOrHYECKOro BOCIIMTAHUSA:
HKOJIOTUYECKH LEIECO00PA3HOr0 OTHOIEHUS K MTPUPOE KaK HCTOUYHUKY
CYILIECTBOBAHMS KMU3HU Ha 3eMJIe; IOHUMaHHUA TJI00AIBHOTO XapaKTepa 3KOJOTHYECKHUX
npo0JieM, BIUSHUS
PKOHOMHUYECKUX TMPOLECCOB HAa COCTOSIHUE NPUPOJHOM M COIMAIBHOM CpEMbI;

OCO3HaHMsI HEOOXOIUMOCTHU UCIIOJIb30BAHUS JOCTHKEHUN XUMUH JIJISI PEIICHUS
BOIIPOCOB PAIMOHAIBHOTO MPUPOIONIOIb30BAHUS;

AKTUBHOI'O HENPUSTHS ACHCTBHI, MPUHOCSIIMX BPEIl OKPYKAIOWIEW MPUPOIHOU
cpene, yYMEHUsS TPOTHO3UPOBATH HEOJArOMPUATHBIE HDKOJIOTMUECKHE TMOCIEICTBUS
NpEANPUHUMAEMBIX JIEUCTBUA W MOPENOTBpAIlaTh  UX; HaJu4usi Pa3BUTOrO
AKOJIOTMYECKOTO  MBIIIJICHUS, HSKOJIOTMYECKOM KYJIbTYphbl, OIbITA JACATEILHOCTH
AKOJIOTMYECKON HAIpPaBJICHHOCTH, YMEHUSI PYKOBOJICTBOBAThCSI UMU B TTO3HABATEILHOM,
KOMMYHUKATUBHON W COLMAIBHOM MPAKTUKE, CIHOCOOHOCTH M YyMEHHUS aKTUBHO
MPOTUBOCTOSTH UIC0JIOTUN XeMO(hoOuu;

7) UEHHOCTH HAYYHOI0 TO3HAHUS:  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOIIECTBEHHOM MPAKTUKKU; TOHUMAHMS CHEU(UKA XUMUU KaK HAyKH, OCO3ZHAHUS €¢

posi B hopmMupoBaHuu
palMOHANIBHOTO HAYYHOTO MBIIUIEHUS, CO3/IaHUM [EJOCTHOTO TMPEJACTaBICHUs 00
OKpY>KalollleM MHUpPE KaK O €IMHCTBE MPUPOJAbl U YEJIOBEKAa, B MO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEH ¥ peHICHUU TPOoOJIeM COXpaHEHHsS] TMPUPOJHOTO PABHOBECHS;
yOEXIEHHOCTH B 0CO00M 3HAYMMOCTH XUMUU JJISI COBPEMEHHOM ITUBUJIM3AIIUU: B €€
TYMAaHUCTHYECKOW HANPABICHHOCTH M BAXHOM pOJM B CO3MaHUM HOBOU 0a3bl
MaTepUaIbHONW KYJIbTYphI, B PEIICHUU TIOOABHBIX MPOOJIEM YCTOMYHMBOTO Pa3BUTHUS
YEJIOBEUYECTBA —  CHIPbEBOM, JHEPre€TUYECKOM, THIIEBOM U  IKOJIOTMYECKOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, OOECIICUCHUH YCJIOBUU YCICIIHOIO TpyAa U
HKOJIOTHYECKH KOM(MOPTHON KM3HU KaXKIOro 4jeHa OOIIecTBa; €CTECTBEHHO-HAYUYHOM
rPaMOTHOCTH: TOHUMAHMUSI CYIIIHOCTU METOJIOB MMO3HAHUS,

UCIIOJB3YEMBbIX B €CTECTBEHHBIX HayKaX, CIHOCOOHOCTU HCHOJIb30BaTh IOJy4YaeMble
3HAHUA JUIS aHAJIN3a U OOBSICHEHUS SIBIICHUM OKPYXKAIOIIEro MUpa U MPOUCXOAIINX B
HEM WM3MEHEHUMW, yMEHHUs JieJlaTh OOOCHOBAaHHBIE 3aKJIIOYEHUS HAa OCHOBE HAYYHBIX
(GhakTOB W HUMEIONIMXCA JAHHBIX C TIICJIbI0 TOJYYEHUs JIOCTOBEPHBIX BBIBOIOB,;
CIOCOOHOCTH CaMOCTOSITEIILHO MCTIOIB30BATh XUMUYECKUE 3HAHUS JJIS PEIICHUS
mpo0JeM B pEaTbHBIX KU3HCHHBIX CHUTYallMsIX, WHTEpeca K

MMO3HAHUIO, UCCIIEIOBATEIIbCKOMN AESTEIbHOCTH;

TOTOBHOCTHU U CTIOCOOHOCTH K HEMPEPhIBHOMY 00pa30BaHUIO U caMO00pa30BaHUIO,
K aKTUBHOMY ITOJYYEHHIO HOBBIX 3HAHUW MO XMMHUU B COOTBETCTBUU C KU3HEHHBIMHU
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NOTPEOHOCTIMU; UHTEpeca K OCOOEHHOCTSIM TpyJa B pa3IMuHbIX cdepax
npodeccuoHanbHON
NEeSTETbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeamMeTHbIe pe3yibTaTbl OCBOCHHUS MPOTrpaMMbl MO XUMHH Ha YpPOBHE
cpeaHero odIiero 0opa3oBaHus BKIIOYAIOT:

3HAYUMBbIE IS dbopMupoBanus MHUPOBO33pEHUS oOyJaronmxcs
MEXIUCUUIUTMHAPHBIE (MEXIpPEeIMETHbIE) OOIleHayuYHble TMOHITHUS, OTPaKaIoIIne
[EJIOCTHOCTh HAYYHOW KapTUHBI MHUpa U CHEIUPUKY METOAOB IO3HAHUS,
UCTIONIb3YEMBIX B ECTECTBEHHBIX HayKaX (MarTepusi, BEUIECTBO, JHEPTus, SIBICHUE,
IpOLECC, CUCTEMa, HAy4HbIH (DAaKT, NPUHLUI, THUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, UCCIeN0BaHUe, HaOIIOJEHUE, W3MEPEHHUE, SKCIEPUMEHT U  ApYyTHue);
yHHUBEpcajbHblEe yueOHbIe NeCTBUS (TI03HABATENbHbIE, KOMMYHUKATHBHBIE,
perynsaTuBHbIe), obecnieunBaomue GopmMupoBaHre (GyHKIIMOHATBHOW I'PaMOTHOCTU H
COLIMAJIbHOW KOMIIETEHLMU 00YYaroMMXCsl; CHOCOOHOCTh 00YUYaOIIMXCsl UCIIOIb30BaTh
OCBOEHHBIE MEXAUCLUIIIMHAPHBIE,
MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJIbHbIC Y4eOHbIC ACHCTBUS B MO3HABATEIHHON
Y COLIMAIIbHOM MPAKTHUKE.

MertanpeameTHple  pe3yabTaThl  OTPaXalOT  OBJAJCHHE  YHHUBEPCATbHBIMU
y4eOHBIMU TTO3HABATEIbHBIMHI, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JCHCTBUSIMHU.

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eHCTBUS
ba3oBble Jlornueckue JaeiicTBUA:

CaMOCTOSITENIbHO (hOPMYJIMPOBATH U aKTyaJU3UPOBATh MPoOJIeMy, pacCMaTpUBaTh
€€ BCECTOPOHHE; OMPEICIATh e ICITEIbHOCTH, 3aJ1aBasi MapaMeTpbl U KPUTEPUU HX

JIOCTHIKCHMS,
COOTHOCHUTB PE3YJbTAThI ACATEIBHOCTU C MOCTABJICHHBIMHU LIEISIMH; MUCIOJb30BaTh MPHU
OCBOCHMH 3HAHUU PUEMBI JIOTUYECKOTO MBIILICHUS: BBIACISATh

XapAKTEPHbIC TPU3HAKKU TOHATHM W YCTAHABJIWMBATH HUX B3aMMOCBSA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIIME TIOHATHS JUIsI OOBSICHEHUS OTICIbHBIX (DAaKTOB U  SBJICHUI;
BBIOMpATh OCHOBAHMS Ml KPUTEPHUH TS KJIaCcCH(UKAITUN BEIIECTB M XMMHUYSCKUX
peaKUuMii; YCTAHABIMBATh IPUUYUHHO-CIEACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SABJICHUSIMH; CTPOUTH JIOTUYECKUE PACCYXKIEHUS (MHIYKTUBHBIE, NETYKTUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHUS B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJTUPOBATH BBIBOJIBI M 3aKJIFOUCHUS;, IPUMEHSATh B MPOIECCE TTO3HAHUS
WCIOJIb3YEMbIE B XUMHUHU CUMBOJIMYECKHUE
(3HAaKOBBIE) MOJICNIH, TPEOOPA30OBLIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYECKUI 3HAK
(cuMBOJI) dJEeMEHTa, XuMUueckass ¢Gopmylia, ypaBHEHUE XUMUUYECKON peakiuu — TIpu
pellieHn y4eOHBIX TMO3HABATEJbHBIX U MPAKTUUECKUX 3a]ad, MPUMEHSATh Ha3BaHHbBIC
MOJICJIbHBIE MPEACTABICHUSA [JI1 BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMBbIX
BEIIECTB U XUMUYECKUX PEAKLIHH.
ba3oBble ncciaenoBareabCKue JeiCTBHA:
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BJa/J€Th OCHOBAaMU METOJIOB HAyYHOTO II03HAHUS BELIECTB M XHUMUYECKUX
peakuuii; GopMynaMpoBaTh UENH U 337a4d UCCIIEI0BAaHUS, UCIOIb30BaTh IOCTABICHHBIE
U CaMOCTOSITENBHO CHOPMYIMPOBAHHBIE BOIIPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHUS
Y OCHOBBI JJ1s1 (POPMUPOBAHUS TUIIOTE3BI IO MIPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX
CYXKICHHI; BJaJeTh HABBIKAMU CaMOCTOSTEIBHOIO IJIAHUPOBAHUS U IPOBEJICHUS
YUEHUYECKUX DKCIEPUMEHTOB, COBEpIICHCTBOBATH YMEHHS HAOMIOIAaTh 3a XOJO0M
mpolrecca, CaMOCTOSITENIbHO MPOTHO3MPOBATh €ro  pe3ynbrar, (popMyIupoBaTh
00001IIeHNsT U BBIBOJIBI OTHOCHUTENBHO JOCTOBEPHOCTH PE3yJIbTAaTOB HCCIEIOBAHMUS,
COCTaBIISITh OOOCHOBAHHBI OTYET O TMpoJAETaHHOW paboTe; HPUOOpETaTh OIBIT
YYECHUYECKOW  HMCCIEAOBATEIbCKOM W NPOEKTHOM  JEATEIIbHOCTH,  NPOSBIATH
CIIOCOOHOCTP W TOTOBHOCTh K CaMOCTOSITEIbBHOMY TIOMCKY METOJOB pELICHUS
IPaKTUYECKUX 33714, IPUMEHEHHUIO Pa3JINYHbIX METO/I0B ITO3HAHMUS.

Pabora ¢ nundopmanmueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX HCTOUYHUKAX UHPOPMAIMK (HayYHO-TIOMYJIsipHast
JUTepaTypa XMMUYECKOTO COJEp)KaHMs, CIpaBOYHbIE MocoOusi, pecypcsl MHTepHeTa),
aHaAJIM3UPOBaTh UH(POPMALIUIO PA3IMYHBIX BUJOB U (JOPM IpEICTaBICHUSI, KPUTUUECKH
OLICHHMBATh €€ JOCTOBEPHOCTb M HENPOTUBOPEUMBOCTH; (HOPMYJIUPOBATh 3alpPOChl U
IPUMEHSTH Pa3IMYHbIE METO/IbI IIPU IMOUCKE U 0TOOpE
uH(popManuu, HEOOXOUMOM NIl BBINOJHEHUs y4€OHBIX 3a/1ayd ONPEJEICHHOrO THUIIA;

MpUOOPETATH OMBIT UCIOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTUA M Pa3JIMYHBIX [MOUCKOBBIX CHCTEM; CaMOCTOATENILHO ~ BbIOUpATh

ONTUMAJIbHYIO (OpMY TpECTaBICHUS HH(DOPMALIU
(cxembl, rpauku, AMArpaMMbl, TaOJIULIBI, PUCYHKU U IPYTHUE); UCTIOIb30BATh HAYUHbIN

A3BIK B KQUECTBE CPEACTBA IPHU padOTE C XUMUYECKOMN
uHbopMaluel: NPUMEHSATh MEXIIpeIMEeTHbIEe ((pU3NYeCKue U MaTeMaTUYeCKue) 3HaKU
U CHUMBOJIBI, (OpMyJbl, a0OpeBHATYpPhl, HOMEHKJIATYPY; HCIOJIb30BaTh 3HAKOBO-
CUMBOJIMYECKHUE CPEICTBA HATJISAHOCTH.

KoMMyHUKATHBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBHS:

3aJ1aBaTh BOMPOCHI M0 CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ TUaJIOTa
W/WIU  JUCKYCCHH, BBICKAa3bIBaTh WUJEH, (DOpMyIUpOBaTh CBOU MPEIOKEHUS
OTHOCUTETFHO BBITIOJIHEHUS TIPEJIOKEHHOM 3a/layd; BBICTYNATh C IpPE3eHTaluen
PE3YNIBTATOB MMO3HABATEIHHON JESTEIHLHOCTH,
MOJIYYCHHBIX CAMOCTOSITEIBHO WMJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBHITIOJHEHUU
XUMUYECKOTO DJKCIEPUMEHTa, MPAKTUYECKONW pabOoThl IO WCCICIOBAHUIO CBOWCTB
M3y4aeMBbIX BEIECTB, peaau3aliy y4eOHOTro MpOoeKTa, U (JOPMYIHPOBATH BBIBOJBLI TIO
pe3yibTaTaM TPOBEACHHBIX HCCIACAOBAHWM ITyTEM COTJIACOBAHUS TO3UIIMH B XOJC
00CyXKIeHUs] 1 0OMEHa MHEHUSIMU.

PerynsiTuBHbIe YHUBEpPCAJbHbIE Y4eOHbIE IEMCTBHUS CaMOCTOSTEIBHO
MJIAHUPOBATH U OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO ACSITEIBHOCTD, OTIPEIETISS €€
IIEJTU 1 337]a491, KOHTPOJIMPOBATH U 10 MEpPEe HEOOXOIUMOCTH KOPPEKTHPOBATH
MpeIaraeMbIii aJITOPUTM JACHCTBUI TIPH BBITOTHECHUH YICOHBIX M HCCIICIOBATEIBCKAX
3aj1a4, BeIOMpaTh Hanbosee 3G (PEKTUBHBIN CIOCOO UX PEIICHUS C YYETOM MOJydeHUs
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HOBBIX 3HAHUM O BEIIECTBAX U XUMUYECKUX PEAKIHAX; OCYIIECTBISATH CAMOKOHTPOJIb
JESITEIbBHOCTH HAa OCHOBE CaMOaHaIN3a
Y CaMOOIICHKH.

[TpenmeTHbIE pe3yNIbTaThl OCBOEHUS IpPOrpaMMBbl o XUMHHU
Ha yriayOJeHHOM YpPOBHE Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHUS BKIHOYAOT
cnenuduueckre g yuyeOHOro mnpeameTa «XUMHs» HaydyHble 3HAHUS, YMEHUS U
CIocoObl MEHCTBUI IO OCBOEHUIO, MHTEPIIPETALIMA U MPEe0OPa30BAHUIO 3HAHHM, BUJIBI
NEATEIbHOCTH MO IMOJIYYEHUIO HOBOTO 3HAHWA M NPUMEHEHWIO 3HAHUM B Pa3IMYHBIX
y4e€OHBIX CHTyalUsAX, a TaKK€ B PEaJbHBIX XU3HEHHBIX CUTYAIUSX, CBSA3AHHBIX C
xumued. B nmporpaMMe mo XMMHUM NMPEAMETHBIE PE3YJIbTATHI MPEACTABIEHBI MO T0JIaM
U3YUYECHHUS.

MNPEAMETHBIE PE3YJIBTATDBI
[IpeameTHbIC pe3ynbTaThl OCBOCHUS Kypca «Oprannyeckasi XUMHsD OTPAKAIOT:

c(hOpMHUPOBAHHOCTD MIPEICTABIICHUN: O MECTE ¥ 3HAYCHUU OPTraHUYECKON XUMHH
B CHCTEME ECTECTBEHHBIX HAayK M €€ pOJIM B O0ECICUEHHWU YCTOMUMBOTO Pa3BUTHUSA
YeJIOBEUECTBA B PEIICHUH MPOOJIEM HKOJIOTUYECKOM, HHEPreTUYECKOW U TMHIINEBOU
0€30macHOCTH, B Pa3BUTHH MEAWIMHBI, CO3JaHUM HOBBIX MAaTEPHAIIOB, HOBBIX
WCTOYHUKOB DJHEPTUH, B OOCCICUCHHHM PAlMOHAIBLHOTO MPHPOAOIIONB30BAHUSA, B
bopMHpPOBaHUNM MHUPOBO33PEHUS U OOIIEH KyJIBTYPhI YEJIOBEKA, a TAK)KE AKOJIOTHICCKU
000CHOBAaHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO M TPUPOTHON cpeje; BiaJeHue
CHUCTEMON XWMHWYECKHX 3HAHWUW, KOTOpas BKIIFOYAET: OCHOBOIIOJIATAIOIINC TOHITHUS —
XUMHYCCKHI 3JIEMEHT, aToM, SIIPO U DJICKTPOHHAs 000J109YKa aroMma, S-, p-, d-aToMHbIC
opOuTany, OCHOBHOEC W BO30YKIEHHOE COCTOSHHUS aTOMa, THOPWUAM3AINS aTOMHBIX
opOuTaneil, HOH, MOJIeKyJia, BaJCHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMHUYECKasi CBSA3b, MOJIb, MOJIIPHAS Macca, MOJISIPHBINA 00BEM, YTIepOTHBIHI
ckener, (yHKIMOHAJIbHAS TPYIIMa, paJukal, CTPYKTypHble (OpMysbl (pa3BepHYTHIE,
COKpAallleHHbIC,  CKEJETHBIC), HW30MEpHUsl  CTPYKTypHass W  IPOCTpaHCTBEHHas
(reomeTpuueckasi), HM30MEpbI, TOMOJIOTMUECKHH psAll, TOMOJIOTH, YIJIEBOJOPOIHI,
KHUCIIOPOJ- M a30TCOJEpKalllie€ OpPraHUYECKHUE COCIUHEHMS, MOHOMED, TMOJHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSIPHBIC COCIMHCHWSI, TEOPUH, 3aKOHBI
(mepuogmueckuii 3akon JI.J11. MeHnmeneeBa, TeOpusi CTPOCHUS OPTaHUYECKUX BEIIECTB
A.M. bytiepoBa, 3aKOH COXpPaHEHUS MACChl BEIECTB, 3aKOH COXpPAaHEHUS U
MIPEBPAIICHUS SHEPTHH TIPU XUMUYECKUX PEAKINX ), 3aKOHOMEPHOCTH, CHMBOJIUICCKUAN
S3BIK  XMMHH, MHUPOBO33PCHUCCKUE 3HAHUS, JIeXkaIlhWe B OCHOBE ITOHUMaHUS
NPUYUHHOCTH M CHCTEMHOCTH XMMHYCCKHMX SIBJICHUW; TPEICTaBICHUS O MEXaHU3Max
XUMUYCECKUX PEAKIUH, TePMOIUHAMUICCKUX
U KUHETUYECKUX 3aKOHOMEPHOCTSX WX MPOTEKaHWs, O B3aUMHOM BIIUSHHH aTOMOB U
TPYIIT aTOMOB B MOJIEKyJIaX (MHIYKTUBHBIA U ME30MEPHBINA d(PPEKThI, OpUECHTAHTHI
| u Il pona);

(akTOIOTHYECKHE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJYyYeHUH W OE30mMacHOM
WCIIOJIb30BAaHUU BAKHEHIIMX OPraHWMYECKUX BEIIECTB B OBITY W MPAKTHUYECKOU
JEATETLHOCTH Y€JIOBEKa, OOITUX HAYYHBIX MPUHIIUIAX XUMUYECKOTO TTPOU3BOICTBA
(Ha mpuMepe POU3BOJICTBA METAHOIIA, TEpepadOTKH HEDTH);
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c(hOpMHUPOBAHHOCTh YMEHHI: BBISBIIATH XapaKTePHbIC MPU3HAKU MMOHATHH,
yCTaHaBJIMBAaTh HMX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIME TOHATHS  IMpU
OMHMCaHUM  COCTaBa, CTPOCGHHUSIT M  CBOMCTB  OpPraHMYECKUX  COEIUHEHU;
c(hOpMUPOBAHHOCTh  YMEHUM: UCIOJIb30BaTh  XMMHUYECKYI0 CHUMBOJIUKY  JUJIS
COCTAaBJICHHS MOJICKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEpHYTHIX, COKPAIICHHBIX U CKEJICTHBIX) (POPMYNT OpraHMYECKHX
BCIIIECTB; COCTABJISTh YPABHEHUS XUMUUYECKHX PEAKIMN W PACKPBIBATh UX CYIIHOCTD:
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIU OCPEACTBOM COCTABICHUS IIEKTPOHHOTO
OaaHca 3TUX PEAKIUH, peaKIuii HOHHOTO OOMEHa ITyTeM COCTAaBJICHHUS WX TOJHBIX U
COKpAIIICHHBIX MOHHBIX YPaBHEHUW; W3TOTaBIMBATH MOJCIH MOJEKYJ OPTaHUYECKHX
BEIIECTB JIJIS1 WJUTIOCTPALUU
UX XUMUYECKOTO M TMPOCTPAHCTBEHHOTO CTPOCHHUS; CPOPMUPOBAHHOCTh YMEHUM:
yCTaHaBJIMBATh MPUHAJIJICKHOCTh U3YYCHHBIX OPTAaHMYECKUX BEIIECTB M0 UX COCTaBY U
CTPOCHHUIO K OMpENIEICHHOMY KIIAcCy/TpyIIie COCIMHEHHM, NaBaThb UM HAa3BaHUS T10
cucrtematnyeckort HomeHkaatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS JJIs
OTJIETBHBIX TMPEACTABUTENICH OPraHUYeCKUX BEIIECTB (ITHIICH, AaleTUJICH, TOJYOJI,
[JIMIIEPUH, OTWIEHTJIUKONb, ¢deHoy, (GopManblerua, areTalbIeruj, aleToH,
MypaBbUHAasl KUCJIOTAa, YKCYCHas KHCJIOTa, CTEapUHOBAs, OJICMHOBAs, MAJIbMUTHHOBAS
KUCTIOTHI, TJWIUH, alaHWH, MallbTo3a, (PYyKTO3a, AaHWIWH, IUBUHWI, H3OMPEH,
XJIOPONPEH, CTUPOJI U Jpyrue);  cHOPMUPOBAHHOCTH YMEHHUSI OINPENENATh BUJ
XUMHUYECKOH CBS3M B OPTAaHMICCKUX
coenuHEHMIX (KOBaJCHTHAsI U MIOHHAS CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBA3b);
c(hOPMHPOBAHHOCTh yYMEHUS TPUMEHATH TIOJOKCHHUS TEOPHUU  CTPOCHUS
opranunyeckux BemectB A.M. byrtnepoBa ayg oOBSCHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT MX COCTaBa W CTPOCHHUS, CPOPMUPOBAHHOCTH YMEHUN XapaKTEepPU30BaTh
COCTaB, CTPOCHUE, PU3UUECKHE
U XMUMHYECKHE CBOMCTBA THUNUYHBIX TMPEJICTABUTENICH  Pa3IMYHBIX  KJIACCOB
OpraHUYECKUX BEIIECTB: AJIKAHOB, IMKJIOAIKAHOB, AJIKEHOB, AJIKaJMEHOB, AJKUHOB,
apOMaTUYECKUX YTJIEBOJIOPOJIOB, CIIUPTOB, alIbJIETHI0B, KETOHOB, KAPOOHOBBIX KUCIIOT,
MPOCTBIX M CIIOKHBIX A(UPOB, KUPOB, HUTPOCOCANHEHUI M aMUHOB, aMUHOKHUCIIOT,
OenKoB, YrJieBOAOB (MOHO-, AM- W TOJUCAXapHIOB), WUTFOCTPUPOBATH T€HETUUYECKYIO
CBSI3b
MEXIy HHMH ypaBHCHUSMH COOTBETCTBYIOIIMX XHMHYCCKHUX  PCaKIINN C
UCITOJIb30BAaHUEM CTPYKTYPHBIX (hopmyi; cHOpMUPOBAaHHOCTh YMEHHS IOATBEPHKIAThH
Ha KOHKPETHBIX ITPUMEPAX XapaKTep
3aBUCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCIMHEHUH OT KpaTHOCTH U
THIIa KOBAJICHTHOM CBS3U (G- M TM-CBS3H), B3aUMHOTO BJIMSHHUS aTOMOB M T'PYIIT aTOMOB
B MOJEKyJax; C(OPMUPOBAaHHOCTh  YMEHHS  XapaKTepU30BaThb  HUCTOYHHUKHU
YTIEBOJAOPOTHOTO ChIPhs (HEDTh, MPUPOIHBIN Ta3, Yroiib), CIOCOOBI €ro MepepadboTKU U
MPaKTUIECKOE MPUMEHEHHE MPOAYKTOB IMepepaboTKH;
c(hOpMHUPOBAHHOCTH BJIAJICHHS CUCTEMOM 3HAHUH O €CTECTBEHHO-HAYYHBIX METOJIaX
MMO3HAHUS — HAOJIIOICHUH, U3MEPEHHH, MOJICIIMPOBAHNH, IKCIIEPUMEHTE (pPEaTbHOM H
MBICJICHHOM) ¥ YMEHHSI IPUMEHSITh 3TH 3HaHUS; CHOPMHUPOBAHHOCTh YMEHUS
NPUMEHSTH OCHOBHBIE OTEPALIMU MBICIUTENILHON A TEIbHOCTH — aHAJIU3 U CUHTE3,
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CpaBHEHHE, 0000IICHIE, CUCTEMATH3AIIHIO, BRISIBIICHIE IPUIHMHHO-CIICICTBEHHBIX
CBSI3€H — JIJIS1 U3yYSHUS CBOMCTB BEIIECTB M XMMHYECKHUX peaKInii; chOpMUPOBAHHOCTh
YMEHHIA: BBISBIISITH B3aUMOCBSI3b XUMHUYECKIX 3HAHUH
C TIOHATUSMU W TIPEICTABICHHUSIMH JPYTHX €CTECTBEHHO-HAyYHBIX MPEIMETOB ISt
0oree OCO3HAHHOTO TIOHMMaHHUsl CYITHOCTH MAaTepuajbHOrO EIWHCTBA MHpAa,
WCIIOJIP30BaTh CHUCTEMHBIE 3HAHHUS IO OPraHMYECKOW XHWMHH I OOBSICHEHUS U
MPOTHO3UPOBAHUS  SBJICHWW,  WMEIOIIMX  €CTECTBCHHO-HAYYHYIO  TPHUPOAY;
c(hOpMHUPOBAHHOCTh YMEHHI: IPOBOJAUTH PACUETHI 10 XUMHIECKUM (HopMyiaM
¥ YPAaBHCHHSIM XUMHYECKUX PEAKIIMHA C UCITOIh30BaHNEM (DU3UYECKUX BEIMYUH (Macca,
00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIINUX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: PACUYETHI 10 HAXOKICHUIO XUMHIECKOU (POPMYIIBI BEIIECTBA IO U3BECTHBIM
MAaCCOBBIM JIOJISIM XUMHUYECKUX JIEMEHTOB, MPOAYKTaM CTOPaHMUs, INIOTHOCTH
ra3000pa3HbIX BEIIECTB; CPOPMUPOBAHHOCTH YMEHUI: MPOTHO3UPOBATH,
aHAJIM3UPOBATh U OLIEHUBATh
C TIO3UIUH IKOJIOTMYECKOM 0€30M1aCHOCTH MOCIIECTBUS OBITOBOM U IPOU3BOICTBEHHOM
JIeSTEILHOCTH Y€JIOBEKa, CBA3aHHOM ¢ MepepadOTKON BELIECTB, UCIIOJIb30BATh
MOJIYYCHHBIC 3HAHUS JIJIsl IPUHSTHUS TPAMOTHBIX PEIICHU MPOOIeM B CUTYyAITUSX,
CBSI3aHHBIX C XUMHEH; CHOPMHUPOBAHHOCTh YMEHHI: CAMOCTOSTENHHO IJIAHUPOBATH H
IIPOBOIUTH
XUMUYECKAN IKCTIEPUMEHT (TIOJTyICHHUE W U3yYEHNE CBOMCTB OPTaHWIECKUX BEIIECTB,
KaueCTBEHHBIC PEAKIINH YTIECBOJIOPOAOB PA3IMUHBIX KJIACCOB U KUCIOPOICOIEPKAIITIX
OpPTaHUYECKUX BEIIECTB, PEIICHUE IKCIIEPUMEHTAIBHBIX 3314 110 PACTIO3HABAHUIO
OpTraHUYECKUX BEILIECTB) C coOJIr0IcHuEM MpaBUII 0€30I1acHOr0
oOpaiteHusi ¢ BEIIeCTBAaMH U TJaOOpaToOpHBIM 000pyn0BaHKEM, GOPMYITUPOBATDH
1IeJTh UCCIICIOBAHUS, TIPEJICTABIISATh B PA3IMYHON popMe pe3yNIbTaThl IKCIIEPUMEHTA,
aHAJIM3UPOBATh M OIEHUBATH UX JJOCTOBEPHOCTH; C(HOPMUPOBAHHOCTH YMEHUM:
COOJTI0IaTh TIPaBUIIa SKOJIOTUUECKH 11€J1IeCO00PA3HOT0 MOBEJCHUS B OBITY
U TPYZOBOM JEATEILHOCTH B IIEJIIX COXPAHEHUSI CBOETO 3/I0POBbs, OKPYKAIOIIEH
MPUPOIHON Cpeibl U JOCTUXKEHHUS €€ YCTOWYMBOTO Pa3BUTHS; OCO3HABAaTh  OMACHOCTH

TOKCHYECKOI'O JICUCTBUSI HA  JKMBBIC OpPraHU3MbI
ONPEAECIECHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1JIK;
aHaJIU3UpPOBaTh  1€J€C000Pa3HOCTh MIPUMEHCHUS OPTaHUYECKUX
BCIIICCTB

B TMPOMBIIUIEHHOCTA HU B OBITY C TOYKM 3pEHHUS] COOTHOUICHHUS PHUCK-TIOJB3A;
c(hOPMUPOBAHHOCTh YMEHUM: OCYIIECTBISATH IEJICHANPABICHHBIM MOUCK XUMHUYECKOM
uH(poOpMaIMU B Pa3MYHBIX HCTOYHUKAX (Hay4yHass M ydeOHO-HayuyHas JUTEeparypa,
cpenctBa maccoBoid mH(popmanuu, MHTEpHET U apyrue), KpUTUYECKH aHAIM3UPOBATH
XUMHUYECKYI0 MH(pOpMaluio, epepadbaTbiBaTh €€ W UCIOJIb30BaTh B COOTBETCTBUU C
MOCTaBJICHHOW yuyeOHOMU 3aauei.

IIpeameTHbIE pe3ysIbTaThl OCBOEHUA Kypca «O01mas 1 Heopranu4eckasi XuMush»
OTPaXKaroT:

c(OPMUPOBAHHOCTh MPEACTABICHUM: O MAaTepHAIbBHOM E€IUHCTBE MHpA,

3aKOHOMEPHOCTSIX ¥ TO3HABAEMOCTH SIBICHUI
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IPUPOJIBI, O MECTE ¥ 3HAYCHUH XUMHUU B CUCTEME ECTECTBEHHBIX HAYK U €€ POJIU B
o0ecIeyeHnn yCTOMYMBOTO Pa3BUTHSI, B PEIICHUU MIPOOJIEM SKOJIOTUUECKOM,
HHEPreTUYECKON U MUIIEBOM 0€30MacCHOCTH, B pa3BUTUU MEUIIMHBI, CO3/IaHUH HOBBIX
MaTepUaJioB, HOBBIX HMCTOYHUKOB DHEpPruM, B oOecrieueHuu
palMOHANIBHOTO MPUPOIOTOIB30BaHMs, B GOPMUPOBAHUU MUPOBO33PEHUS U
oO011ei KyJabTyphl YEJIOBEKA, a TAK)KE HKOJIOTMYECKA 000OCHOBAHHOTO OTHOIIECHUS K
CBOEMY 37I0POBBIO U PUPOIHOU cpelie; cHOPMUPOBAHHOCTH BIIAJICHHUS CUCTEMOM
XMMHUYECKUX 3HAHUW, KOTOPAsl BKJIIOYAET: OCHOBOIOJIATAOIINE MOHATHS — XUMHYECKHUI
DIIEMEHT, aTOM, SIIPO aToMa, U30TOIBI, IIEKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aToMHEIE
opOuTanu, OCHOBHOE M BO30YK/IEHHOE COCTOSIHUS aTOMa, THOPUIN3alIKsl AaTOMHBIX
opburaneii, HOH, MOJIEKyJa, BaICHTHOCTh, JIEKTPOOTPULIATEIHHOCTh, CTEIICHb
OKHUCJICHUS, XUMUYECKasl CBsI3b (KOBAJICHTHASI, HIOHHAS, METaJNINYeCKasi, BOJIOPOIHAS),
KPUCTAJUIMYECKasl PELIETKA, XUMUYECKast peakLUs, pacTBOP, JIEKTPOIIUTHI,
HE3JICKTPOJIUTHI, AJIEKTPOJIUTUIECKAS JUCCOLMALINSL, CTEIIEHb JUCCOLIUALINH,
BOJIOPOJIHBIN TIOKA3aTelNb, OKUCIUTEIb, BOCCTAHOBUTEb, TETUIOBOM 2P deKT
XMMHUYECKOU peakIuu, CKOPOCTh XUMUUECKOU PEAKIIMU, XUMUUECKOE PABHOBECHE;
TEOPHUU U 3aKOHBI (TEOPUS PIEKTPOIUTUUECKON TUCCOLMAINY, IEPUOINYECKUI
3akoH J[.1. MeHneneeBa, 3aKOH COXpaHEHHUSI MAacChl BELIECTB, 3AKOH COXPAHECHUS U
MPEBPALIEHUS YHEPTUU MIPU XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSTHCTBA COCTABA
BEIIIECTB, 3aKOH JCHCTBYIOIIMNX MAcC), 3aAKOHOMEPHOCTH, CHUMBOJIMUECKUHN S3bIK XUMUH,
MHPOBO33PEHYECKUE 3HaAHWU, JeXKalne B OCHOBE MMOHUMaHHUS
MPUYUHHOCTA U CUCTEMHOCTH XUMHYECKUX SIBIICHUI; COBPEMECHHBIE
IIPEACTABIICHUS O CTPOEHUH BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM U
HAJIMOJICKYJISIPHOM YPOBHSIX; TMPEICTABICHUS O MEXaHU3MaX XUMUUYECKUX PEAKIINM,
TEPMOJIMHAMHUYECKUX
M KUHETHYECKUX 3aKOHOMEPHOCTSAX HMX MPOTEKAHUA, O XUMHYECKOM PABHOBECHUH,
pacTBOpax M JUCHEPCHBIX CHUCTeMax; (DaKTOJOTUYECKHE CBEJEHUS O CBOMCTBAX,
COCTaBe, TMOJIYYCHHMH U OE€30MaCHOM HCIOIb30BAHUU BAKHEHIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY W TPAKTUYECKON JIEATENHHOCTH 4YeJOBEKa, OOIMX HayYHBIX
OPUHIIMIIAX XUMHUYECKOTO TPOM3BOJICTBA; CPOPMUPOBAHHOCTh YMEHHUU: BBISBISATH
XapaKTEpHbIC TMPU3HAKK TIOHSITUW, YCTAHABIMBATh WX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME TIOHATUS TIPU OMNUCAHUM HEOPTaHWYECKUX BEIIECTB M HX
IIPEBPALLCHUN;
chOpMUPOBAHHOCTh ~ YMEHHUSI  HCIOJIb30BaTh  XHMHYECKYIO  CHUMBOJIMKY
JUIst  cocTaBieHus (GOpMyJ BEIIECTB M YPAaBHEHMA XHUMHMUYECKHX  pEeaKIuii,
cucrematudeckytro HoMeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJIEJIBbHBIX
BEIIECTB; C(OOPMUPOBAHHOCTh YMEHHUS ONPEEATh BaJICHTHOCTh U CTENEHb OKUCICHUS
XUMHUUYECKUX DJJIEMEHTOB B COCIUMHEHMSIX, BUJI XMMHUYECKOM CBSI3M (KOBAJICHTHas,
MOHHAs, METAJJIMYECKAs, BOJOPOHAS), TUM KPUCTAIUIMYECKON PEIIETKH KOHKPETHOIO
BEIECTBA; CPOPMUPOBAHHOCTH YMEHUS OOBSICHATH 3aBUCUMOCTh CBOMCTB BEITIECTB
OT BHU/Ia XUMUYECKOMN CBS3U M THUITA KPUCTAIUTMYECKON PEIIETKH, OOMEHHBIN
U JIOHOPHO-AaKIENTOPHBIA  MEXaHW3Mbl  OOpa30BaHUs  KOBAJEHTHOM  CBS3W;
c(hOpMHUPOBAHHOCTh YMEHHI: KJIaCCU(PUIIMPOBATh: HEOPTaHUYECKUE BEIIECTBA MO HX
COCTaBy, XHMHMUYECKHE pEaKUUd MO pa3IuyHbIM MpU3HAKaM (YUCIY M COCTaBy
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pearupyromux BeLIECTB, TEIJIOBOMY d(QekTy peakuuud, HW3MEHEHUIO CTeleHeu
OKUCJICHUSI  JJIEMEHTOB, OOpaTUMOCTH, Yy4YacTUIO Karajmu3zaropa U JIpYyTHe);
CaMOCTOSITEJIbHO BEIOMPATh OCHOBAHUS M KPUTEPUHU TSI KIacCU(PUKAIIIU

M3y4aeMbIX BEIECTB M XUMHUYECKUX peakinii; chOpMUPOBAHHOCTbh YMEHHUS PACKPhIBAThH
cMbIc mnepuoauveckoro 3akoHa J[.M. MenzaeneeBa U JAEMOHCTPUPOBATh €rO
CUCTEMAaTU3HUPYIOIYIO,  OOBSCHUTEIbHYIO U TPOTHOCTHYECKYIO  (DyHKITHH;
c(OpPMUPOBAHHOCTh YMEHHUI: XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XMMUYECKUX JIEMEHTOB

neporo—uerseproro rnepuonosB Ilepuomnueckonn cucremsl .M. Menneneesa,
UCIIOJIB3YS MOHITHUS «IHEPTETUUECKUE YPOBHIY, «IHEPTeTUUECKUE MOTYPOBHI», «S-, P-
, d-aromHBIE OpOWTaNM», «OCHOBHOE M BO30YXKIECHHOE SHEPTETUYCCKHE COCTOSHUS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XUMHYECKUX 3JIEMEHTOB U
170:¢

COCMHEHUH 10 nepuonam u rpynnaMm llepuonnueckon cucremsl .M. Menneneesa,
BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHSI HUX SJIECKTPOHHBIX
00o004YeKk; CcPOPMUPOBAHHOCTH YMEHHH: XapaKTepu30BaTh (OMHCHIBATH) OOIIHUE
XUMUYECKUE CBOWCTBA BEIIECTB PA3JIMUHBIX KIJIACCOB, MOATBEPKIATH CYIIECTBOBAHHE
TEHETUYECKOM CBS3H MEKy HEOPTAaHMYECKMMU BEIIECTBAMHU C TOMOILBIO YpaBHEHU
COOTBETCTBYIOIIMX XUMMUYECKUX pPEeAKIUi; c(hOPMUPOBAHHOCTh

YMEHHUS PaCKPBIBATh CYITHOCTb:

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKUUd  MOCPEACTBOM  COCTABJICHHS
AJIEKTPOHHOTO OajlaHca ITUX PEaKIMi; peakiuii HIOHHOTO OOMEHa MyTeM COCTaBJICHUS
WX TOJHBIX U COKPAIIEHHBIX HMOHHBIX YpPAaBHEHUMW; pEaKIUui TUAPOJIN3a; PEaKIUM
KOMILIEKCOOOpa3oBaHusl (Ha MPUMEPE THIPOKCOKOMIUIEKCOB IIMHKA
U QTIOMUHUSA);

chOPMHUPOBAHHOCTh ~ YMEHUSI  OOBSCHATH  3aKOHOMEPHOCTH  MPOTEKAHUS
XUMHUUYECKUX PEaKIHil C Yy4eTOM MX DHEPreTHUECKUX XapaKTePUCTHUK, XapakKTep
U3MEHEHHS] CKOPOCTH XMMUUYECKON PEAKIIMKA B 3aBUCUMOCTH OT Pa3IMYHBIX (DAKTOPOB, a
TaKK€ XapakTep CMEIICHHS XHWMHYECKOrO PAaBHOBECUS MOJ BIHUSHUEM BHEIIHHUX
BO3/ICUCTBUM (TPUHLINI
Jle IlaTtenne); copMUPOBAHHOCTh YMEHHUS XapaKTEpPH30BaTh XMMHUYECKHE PpEaAKIIUH,

JICKaIIue
B OCHOBC IMPOMBIIIJICHHOI'O ITOJIYUCHMHA cepHoﬁ KHCJIOTBI, aMMHakKa, O6IHI/I€ HAay4YHBIC
IMPHUHIUIIBLI XUMHNYCCKUX IMPOU3BOACTB, L[CJ'ICCOO6paSHOCTB IMPUMCHCHU

HEOPTaHUYECKUX BEIIECTB B MPOMBIIIICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIICHUS
PHUCK-TI0JIb3a; CHOPMUPOBAHHOCTh BJIAJIEHUS CHUCTEMOW 3HAHMM O METOJlax HAy4YHOTO
MO3HAHUSI SBJICHUW TPUPOABI — HAOMIOJCHUE, U3MEPEHHE, MOACIUPOBAHUE,
AKCHEPUMEHT (pEaJIbHbIi U MBICIICHHBIN), MCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax,
YMEHUSI NPUMEHATHh 3TH 3HAHUS MPU IKCHEPUMEHTAIBHOM HUCCIIECIOBAHUM BELIECTB U
JUI1 OOBSICHEHHUS] XMMUYCCKHUX SIBJICHUM, UMEIOIIUX MECTO B MPHPOJE, MPAKTHICCKON
NESATETLHOCTH 4YEeJIOBeKa W B TIOBCEJHEBHOW KM3HU; C(HOPMUPOBAHHOCTH YMEHUS
BBISIBJIATh B3aHMOCBS3b XUMUYECKUX 3HAHUU
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C MOHATHSAMHU W TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX NIPEAMETOB IS
0oJiee 0CO3HAHHOTO MOHMMAaHHUSI MaTepUaIbLHOTO €IUHCTBA MUPA; CHOPMHUPOBAHHOCTH
YMEHHS IPOBOJIUTH PACUETHI:
C UCIIOJIb30BaHUEM MOHATHI «MaccoBas JOJIsI BELIECTBA B PACTBOPE» U «MOJISIPHAs
KOHIIEHTpaIMs»; MacChl BeIECTBa WJIM OObEMa rasa IO H3BECTHOMY KOJIHYECTBY
BEILIECTBA, Macce
WM 00BEMY OJTHOTO M3 YYACTBYIOIINX B PEAKIIMH BEIIECTB; TEIUIOBOTO
a¢dexTa peakiuu;
3HAYEHUSI BOJOPOIHOIO MMOKA3aTelIsi pACTBOPOB KUCJIOT U IIEJI0UEH C U3BECTHOM
CTETNIEHBIO TUCCOIMAIMHU; Macchl (00beMa, KOJUYECTBA BEIIECTBA) MPOAYKTA PEaKIIHH,
€CJIM OJTHO
U3 HCXOIHBIX BEIIECTB JAHO B BHJE pacTBOpa C OMNPEIEICHHOW MacCOBOW JOJIEH
PacTBOPEHHOTO BELIECTBA WJIM JIaHO B M30BITKE (MMEET MPUMECH); JOJU BBIXOJA
MPOJYKTa PEaKMu; OOBEMHBIX OTHOIIICHUI ra30B;
c(hOpMHUPOBAHHOCTh YMEHHI: CAMOCTOSATEIBHO IIAHUPOBAThH U MPOBOJAUTD
XUMHUYECKUN SKCIEPUMEHT (IMPOBEJCHUE PEaKIMii MOHHOTO OOMEHa, MOATBEPKIIECHUE
KAUYEeCTBEHHOI'O0 COCTaBa HEOPTraHMYECKHUX BEIIECTB, OIPENEICHUE CPEAbl PACTBOPOB
BEILIECTB C TMOMOIIBI0 WHIUKATOPOB, U3YyUCHHUE BIUSHUS Pa3IMYHBIX (DAKTOPOB Ha
CKOpPOCTh XMMHUYECKOW peakIuu, pPEIIeHUuE HKCIEPUMEHTAIbHBIX 3a7ad MO0 TeMam
«Metamb» u «HeMetamnbel») ¢ coOM0ICHHEM MpaBuil 0€30MacHOTrO oOpamieHus ¢
BEILLECTBAMH M J1A0OPATOPHBIM O00OpYyAOBaHUEM, (HPOPMYIUPOBATH 1IEJIb MCCIETOBAHUA,
NpEACTaBIATh B Pa3IuyHON (¢opme pe3yJbTaThl IKCIEPUMEHTA, AHAIM3UPOBATH U
OIIEHUBATh UX JTIOCTOBEPHOCTb;
c(hOopMHUPOBAHHOCTh YMEHUI: COOJIIOAATh MTpaBUJia MOJIb30BaHUS XUMUUECKOMN
MOCYIOH U JTaOOpaTOPHBIM 000pYy0BaHHUEM, OOpAICHHUS C BEIIECTBAMH B COOTBETCTBHH
C UHCTPYKIIUSAMH TIO BBITIOJIHEHUIO JTJAOOPATOPHBIX XUMHUYECKUX OTBITOB, SKOJIOTUYECKU
11eJ1€CO00pa3HOr0 MOBEACHUS B OBITY M TPYAOBOU NIEATEILHOCTH B ILIENSAX COXpPAaHEHUS
CBOETO 3J0pPOBbs, OKPYXAIOLIECH MPUPOJHOU Cpenbl U JOCTHKEHUS €€ YCTOWYHMBOIO
pa3BUTHSI, OCO3HABaTh OIMACHOCTh TOKCHUYECKOTO JEHCTBUSI HA JKUBBIE OPTraHU3MBI
ONPEACIICHHBIX HEOPraHMYECKUX BEIIECTB, IOHUMAas cMmbica mnokaszarens [IJIK;
c(hOPMUPOBAHHOCTh YMEHUM: OCYIIECTBISATH IE€JICHANPABICHHBIM MOUCK XUMUUYECKOMN
uH(pOpMalMU B Pa3IMYHBIX HCTOYHUKAX (Hay4yHass W y4yeOHO-Hay4dHas JuTeparypa,
cpeacTBa mMaccoBoil mHbopMmanuu, VIHTEpHET U ApYyrue), KPUTUUECKH aHaJM3UPOBaTh
XUMHUUYECKYI0 MH(OpMaIuio, rnepepadaTbiBaTh €€ U UCIOJb30BaTh B COOTBETCTBUU C
MOCTaBJICHHOM y4eOHOM 3a1auei.
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TEMATHYECKOE
INVIAHUPOBAHMUE
10 KJIACC
HanmMmenosanne
No PA3JIENIOB 1 TeM KomngecTBo TTporpamMMHoe colepiKanne OcHOBHBIE BUABI AESITCILHOCTH
/o 4acoB 00yJarommxcs

y4eOHOTO TIpeaMeTa

Paszneua 1. Teoperuyeckne OCHOBBI OPraHUYeCKON XUMHMHU

1.1

[Ipenmer opranuueckon
XUMHUHU.

Teopus cTpoeHus
OpPTraHUYECKUX
coenuHeHnd A. M.
bytneposa

8

[IpenMer 1 3HaUEHUE OPTAHUYECKON XUMUU,
MPECTaBICHUE O MHOTOOOpa3uu
OpPTraHUYECKUX COCTMHEHUN. DIIEKTPOHHOE
CTPOECHHME aTOMa YTJIEPOJA: OCHOBHOE H
BO30YXKJIEHHOE COCTOsIHUS. BajeHTHbIe
BO3MOXXHOCTH aToMa yrjiepojia. XuMu4ecKast
CBSI3b B OPraHUYECKHX COCTUHEHUSIX. THUIIbI
rudpuan3auy atoma yriepoaa. MexaHu3mbl
o0Opa3oBaHUsI KOBAJICHTHOU CBsI3U (OOMEHHBIH
Y JOHOPHOAKIIENTOPHBIN ).

Tunsl nepekpbIBaHNs aTOMHBIX OpOUTasel: G-
U TT-CBS3U.

OnunHapHas, JBOWHAs W TpOWHAs CBS3b.
CnocoObl  pa3pbeiBa CBsiI3eH B MOJIEKyJax

OpraHMYecKuX BemecTB. IloHsATHE 0
CBOOOJHOM pajaukaie, HykiIeoduie 51
anekTpodue.

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATUH (BBLIETATh UX XapaKTepPHBIE
MPU3HAKHN) U IPUMEHATH 3TU NOHATHUS
P ONKUCAHUU COCTaBa U CTPOEHUS
BEILECTB, /ISl OOBSICHEHUS OTAEIbHBIX
(bakToB U ABNeHU. PackpbIiBaTh
CMBICII TTOJIOKEHUN TEOPUU CTPOCHHUS
opraHnyeckux Bemects A. M.
byTtiepoBa W npUMEHATH UX JUIS
OOBSICHEHHSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT COCTaBA U CTPOCHHSI.
Hcnonp30BaTh XMUMHYECKYIO
CUMBOJIMKY JUJIsI COCTaBJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEepHYTHIX, COKPAIICHHBIX,
CKEJNIETHBIX) (hOPMYJT OPraHMYECKUX
BEILECTB.

Onpenensatb BUIbI XUMHYECKOU
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Teopus CTpoeHU OPraHUYECKUX
coenunenn A.M. bytiepoBa u ee
COBPEMEHHOE PAa3BUTUE — CTPYKTYpHAs
TEOpHUsI OPTAHUYECKUX COCTUHCHUMU.
3HaYEeHUE TEOPUU CTPOCHUS OPTaHUYECKUX
coeIMHEHUN. MOJEKYJISIpHBIE U
CTpyKTypHbI€ (popmMyiibl. CTPYKTYpHBIE
(bopMyIIbl pa3TUYHBIX BUJOB: pa3BepHyTas,
COKpallleHHas1, ckeneTHasd. M3omepus.
Buael uzomepun: CTpyKkTypHasi,
MPOCTPAHCTBEHHAS. DJIEKTPOHHBIC

7 PeKTh B MOJIEKYJIaX OPTaHUYECKUX
coeaquHeHu. UHAYKTUBHBINA U
ME30MEPHBIN 3(PPEKTHI.
[IpencraBienue o kinaccuuKauu
OPraHMYECKUX BEILIECTB.

[TonsiTHE O PYHKIIMOHAIBHOM TpyIIIE.
I'oMomorus. I'omonoruyeckue psijibl.
Homenknartypa opranndeckux
COCIMHEHUI (CUCTeMaThyeckasl u
TpUBHAJIbHBIE Ha3BaHUs ). OCOOCHHOCTH
U KJ1acCU(UKAIUS OPraHUIECKUX
pEaKIUH.

OXHCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIC pCaKnuu

B OPraHUYECKOU XUMHUHU.

CBA3M (OMHApHbBIC, KPATHBIE) B
OpTraHUYECKUX COCTUHEHUSX.
XapakTepuszoBaTh POJIb U 3HAYCHUE
OpTraHUYECKON XUMUU B PEIICHUU
po6JIeM 3KOJIOTHYECKON, MTUIIICBOM
0€3011aCHOCTH, B Pa3BUTHH
MEJUIIUHEI, CO3/IaHUH HOBBIX
MaTepuaioB, B 00ECIICYCHUH
palMOHAIBLHOIO
MPUPOOTIOIB30BAHHUS;
MOATBEPKAATh €€ CBSI3b C IPYTUMHU
HayKamH.

Hcmionp30BaTh MOAEIH
OpTraHUYECKUX BEIECTB s
WJUTIOCTPALUA UX XUMUYECKOTO U
MIPOCTPAHCTBEHHOT'O CTPOCHHS.
HaOmroaTe 1 onmuchIBaTh
JIEMOHCTPAIlUOHHBIE OMBITHI;
MPOBOJIUTH U ONKCHIBATH
71a60paTOPHBIE OIBITHI
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IKCIepPUMEHTAIbHbIE METOIbI H3YUYeHUsI
BellleCTB U UX NMpeBpaleHuii:

O JleMoHCTpaIuu:

O 03HaKOMJICHHE ¢ oOpa3IaMu
OpraHUYeCKHUX BEIIECTB U MaTepHalaMu Ha UX
OCHOBE;

0 OTIBITHI 110 TIPEBPAIICHUIO OPTAaHNIECCKUX
BEIIECTB MPU HarpeBaHuy (TJIaBJICHUE,
0oOyTJIMBaHHUE U TOPEHUE).

0 JIaGopaTopHbI€ OIBITHI:

O wmoaenupoBaHHEe MOJEKYJI OPraHUYCCKHX
BEIICCTB

Hroro no pazneny

Paszgea 2. Yriaesogopoasl

2.1

[IpenenbHble
YTJIEBOAOPOIBI —
aJIKaHbl, [UKJIOAIKAHbI

Aunkanbl. 'OMOJIOTMYECKUH PsiJl AJIKAHOB,
oOmrast hopmysa, HOMEHKIATypa W U30MEPHS.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI AIIKAHOB, SP3-TuOpUIM3a1Usa AaTOMHBIX
opOuTanei yriepojaa, G-CBA3b.

Du3nUYECKre CBONCTBA aJIKAaHOB.

XUMHUUYECKHUE CBOWCTBA AJIKAHOB: PEAKLUU
3aMeIeHN s, U30MEPU3ALINH, IeTUIPUPOBAHUSI,
[UKJIU3A1HH, TUPOJIN3a, KPEKUHTa, TOPEHUS.
Haxoxnaenue B npupoae. Criocoosl

Bnaners nzyyaeMpIMu XUMUYECKUMHU
MTOHATUSMU.

BrIsgBISITE XapaKTepHbIE PU3HAKU
IOHSATUH, YCTaHABIIMBATh UX
B3aUMOCBS3b, UCIIOJIb30BATh
COOTBETCTBYIOLLUE TOHATUS TIPU
OIMCAaHUU COCTaBa, CTPOCHUA U
MPEBPAILICHUN OPTraHUYECKUX
COCIMHEHUMN.

Hcnonp30BaTh XUMAYECKYHO
CHUMBOJIMKY JUISl COCTaBJICHUS
MOJIEKYJIAPHBIX U CTPYKTYPHBIX
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ITOJIyYEHHSI U IPUMEHEHHE AJIKAHOB. (pa3BepHyTOH, COKPALIEHHOI,
[uknoankanel. O6mas hopmyia, CKEJIETHOW) (popMyIT yIIeBOIOPOIOB.
HOMEHKJIATYpa U H30MEPHSI. YcTraHaBIMBAaTh MPUHAIIC)KHOCTD
Oco0eHHOCTH CTPOCHHSI U XUMHUECKUX CBOMCTB | BEIIECTB K OMPEICTICHHOMY KIIACCy
MasbIX (IUKIIONPOIIaH, ITUKIO0yTaH) 1 YTJICBOIOPOIOB IO COCTaBy H
OOBIYHBIX (IIMKJIOTICHTAH, ITUKIJIOTEKCaH ) CTPOCHHIO, Ha3bIBATh UX TIO
UKI0aIKaHOB. CIIOCOOBI OJTY4YEHUS U CHCTEMaTHYECKOW HOMEHKJIAType;
PUMEHEHHE ITUKJIOAIKAHOB MIPUBOIUTH TPUBUATHHBIC HA3BAHUS
OTIENBHBIX MPE/ICTABUTEICH
yTJIEBOAOPOIOB.

Onpenenste BUAb XUMUYECKON
CBSI3M B MOJIEKYJIaX YIJI€BOJOPOIOB
(KoBaJIeHTHAs HEMOJISIpHAsT U
MOJISIpHAsL, G- U T-CBSI3b).
[TonTBepKaaTh Ha KOHKPETHBIX
MpUMEpax XapakTep 3aBUCUMOCTH
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2.2

Henpenenbubie
YIJIIEBOIOPOABIL:
AJIKEHBI, aJIKaIUEHBI,
AJIKUHBI

14

AnkeHbl. 'oMonOornyeckuil psii aJIKEHOB,
obmras hopmysa, HOMEHKIATypa. DIEKTPOHHOE
Y POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT
aJIKEHOB, SP>-THOPHUAN3AIMSA ATOMHBIX
opOuTanei yriepoja, 6- 1 m-CBS3HU.
CTpyKTypHas U TeoMeTpruecKas (yuc-mpanc-)
nsomepust. Pu3nyeckue CBOMCTBA aIKEHOB.
XUMHUUYECKUE CBOWCTBA: PEAKIUU
IIPUCOEIUHEHHS, 3AMELLICHUSL B (-TIOJIOKECHUE
IIpU ABOMHOM CBSI3U, TOJIMMEPHU3ALIUU U
okucinenus. Ilpeocmasnenue o mexanuzme
peaxyuu 31eKmpoduibHO20 NPUCOEOUHEHUSL.
[TpaBuno MapkoBHuKOBa. KauecTBEeHHBIE
PEAKIHNU HA JTBOWHYIO CBS3b.

Cnoco0bl oJy4eHus: U MPUMEHEHNE aJTKEHOB.
Ankaauensl. Knaccudukarus

PEaKIMOHHON CITIOCOOHOCTH
YIJIEBOJIOPOIOB OT KPAaTHOCTH M TUIA
KOBAJICHTHOU CBSA3U (G- U - CBSI3M),
B3aMMHOTO BJIIMSIHUASL ATOMOB U TPYIIT
aTOMOB B MOJIEKYJIaxX; a TAKXKE OT
0COOEHHOCTEH peanu3anuu
PA3JIMYHBIX MEXAHU3MOB MTPOTEKAHUS
pEaKIuu.

XapakTepuzoBaTh COCTaB, CTPOCHUE,
npuMeHeHue, Gu3ndeckue u
XUMHYECKHNE CBOMCTBA, BAXKHCHUIITHIE
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aJKaJMEHOB (COMpPsHKEeHHbIE, N30JIUPOBAHHBIE,
Kymynuposartule). OCOOEHHOCTH
AIEKTPOHHOTO CTPOEHUS W XUMHUYECKUX
CBOMCTB COMNPSHKEHHBIX JUEHOB, 1,2- u 1,4-
npucoeauHenue. [lomumepusanus
COMPSKEHHBIX TUEHOB. CIIOCOObI MOTYyYEHUS U
MIPUMEHEHUE aJIKaIUCHOB.

AunkvHbL. ['OMOTOTUYECKUH PsiJT ATIKUHOB,
oO1miast popmysia, HOMEHKJIaTypa U U30MEPHUS.
DIIEKTPOHHOE

Y TIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT
QIKUHOB, SP-TUOPUAU3AIUS DIEKTPOHHBIX
opbuTasneit aroma yriaepoaa. duzndeckue
CBOMCTBA AJIKUHOB. XHMMHUYECKUE CBOMCTBA:!
pEeaKIUu MPUCOEANHEHNUS, TUMEPU3ALUNA U
TpUMEpHU3alnU, OKUCIIeHUs. KUCIIOTHBIE
CBOMCTBA aJIKWHOB, UMEIOIINUX KOHIIEBYIO
TPOMHYIO CBsI3b. KaueCcTBEHHBIE pEaKIIUK HA
TPOIHYIO CBsI3b. CIIOCOOBI MOTYyUYCHUS U
MPUMEHEHHUE aJIKUHOB

CIIOCOOBI MOTYYEHUS YTIEBOAOPOIOB,
MpUHAAICKAIINX K Pa3IHYHBIM
KJIacCaM.

BbISBIATH T€HETUYECKYIO CBA3b
MEXy YTIIEBOJOPOAAMH PA3IMIHBIX
KJIACCOB W TIOATBEPXKAATh €€ HATUINE
YpaBHEHUSMH COOTBETCTBYFOIIHX
XUMHUYECKUX PEAKIUU C
HCITOJIb30BAaHUEM CTPYKTYPHBIX
(dhopMmyI1 BEIIECTB.

XapakTepu3oBaTh HICTOYHUKU
YTIIEBOJOPOAHOTO ChIPhS (HEQTH,
MPUPOHBIN ra3, yrojb), CIocoObl UX
nepepadoTKU U MPAKTUYECKOE
MPUMEHEHNE TTOJIy4aeMbIX TIPH 3TOM
MPOTYKTOB.

Hcnonb3oBaTh 001IEHAYYHbBIE
METO/IbI TO3HAHUS TIPH
CaMOCTOSTEIILHOM TUTAaHUPOBAHUH,
MIPOBEICHUM W ONTUCAHUU
XUMHUYECKOTO IKCIIEPUMEHTA
(J1abopaTopHbBIE OMBITHI U
MpaKTUYECKUe paboThI).

CrnenoBaTh mpaBmiIaM 0€30M1acHOMN
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2.3

ApomaTtuyeckue
YTJIEBOJIOPOIbI (ApEHBI)

ApomaTH4ecKue yrieBoJA0POIbI.
["'oMonoruveckuit psii apeHoB, oduias hopmyna,
HOMEHKJIaTypa U U30Mepusi. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE

paboTHI B 1aOOpPaTOPUU TPHU
WCTIOJIb30BaHUU XUMUYECKOM
MOCYbI ¥ 000PYTOBaHUS, a TAKIKE

CTPOCHHE MOJICKYJIbI OeH30J1a. DU3HYECKHE
CBOMCTBA APEHOB. XHWMHUYECKUE CBOMCTBA
O€H30J1a U €ro rOMOJIOTOB: PEAKIIMU 3aMEIICHUS
B OC€H30JIbHOM KOJIBIIE U YTIIEBOIOPOTHOM
pazuKale, peakiiuu IpUCcoeAMHEHNS,
OKHCJICHHE TOMOJIOTOB OCH30.1a.
[IpencraBnenre 00 OPUEHTUPYIOLIEM JEHCTBUN
3aMECTHTEICH B OCH30JbHOM KOJBIIC Ha
MIpUMEPE ATKWIBHBIX PAJUKAIIOB,
KapOOKCUIIbHOM, THAPOKCUIIbHBIN, aMUHO- U
HUTPOTPYMII, ATOMOB TAJIOTCHOB.

Oco0EHHOCTH XMMHUYECKUX CBOMCTB CTUPOJIA.
[Tomumepuzarus ctuposia. CrocoOs
MOJY4YEHHUS U TPUMEHEHHUE apOMaTUUYECKUX
YIJIEBOJAOPOIOB

npaBuiiaM oOpallleHus C BEIIECTBAMU
B COOTBETCTBUM C MHCTPYKLHSAMU
BBINIOJIHEHHSI JTAOOPATOPHBIX OIBITOB
Y IPAKTUYECKUX padOT MO
MOJIYYEHUIO U U3YUEHUIO
OpraHUYECKUX BEIIECTB.
IIpencraBiATs pe3ynbTaThl
AKCIIEpUMEHTa B (popMe 3anucu
YPaBHEHUI COOTBETCTBYIOIINX
peaklMii U JenaTh BbIBOJIBI HA UX
OCHOBE.

[IpoBONTH BBIYMCIICHUS IS
ONPEAEIICHUS MOJIEKYJIIIPHOU
(bopMyJibl OPraHu4eCcKOro BEIECTBA
110 YPAaBHEHHUIO XUMHUYECKOW peakuu
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[IpuponHbIe HCTOYHUKHU 4 [Tpuponnsrii ra3. [lomyTHble HEDTIHBIE Ta3blI. Y 110 MacCOBBIM JI0JIIM aTOMOB
YIJEBOAOPOAOB U UX HedT1s 1 ee mpoucxoxnenne. KamMeHHBIN yroib | 3JIEMEHTOB, BXOIAIINX B €T0 COCTAB,
nepepadboTKa U TIPOJYKTHI €TO IMepepaboTKH. 1o Macce (00beMy) MPOTYKTOB
Cnioco0bI nepepaboTKu HeTH: CrOpaHus.
MEePEroHKa, KPEKUHT (TEPMHUYECKUH, CamMoCTOSTENBHO MIIAHUPOBATh U
KaTaJIMTUYECKUI ), pUPOPMUHT, TUPOIIH3. OCYILECTBIISITH CBOIO
[TpoaykTsl nepepabOTKU HEPTH, UX II0O3HABATEJIBHYIO JEATEIBHOCTD;
IPUMEHEHNE B IPOMBILIICHHOCTH U B OBITY. IIPUHAMATh AKTUBHOE y4acTHE B

IPyNIoBON y4eOHOU AesTEHbHOCTU

['eneTnueckas CBSI3b MCXKIOY  Pa3IMYHbBIMHA
KJIaCcCaMHU YIJICBOJOPOJI0B
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2.5

["anorennpounsBogHbIE
yTIEBOAOPOJIOB

DNEKTPOHHOE CTPOCHHE rajIOr€HONPOU3BOIHBIX
YTJIEBOOPOAOB. Peakiuu 3amenienus rajorena
Ha TUAPOKCUI, HUTPOrPYIIITY, IUAHOTPYIIILY,
amuHOrpymmy. Jleicreue Ha
raJOr€HIIPOU3BOJIHBIE BOJHOTO U CHUPTOBOTO
pactBopa menoun. Bzaumoneiicteue
JIATAJIOTEHAJIKAHOB C MAarHUEM U LIUHKOM.
[ToHsiTHE O METATIIOOPTAHUYECKHUX
coenuHeHusx. Mcnonp3oBanue
raJIOreHIPOU3BOIHBIX B OBITY, TEXHUKE U B
CUHTE3E.

JKCIepPUMEHTAJIbHbIE METOAbI U3y4YCHUSA
BelIEeCTB M UX MPeBpPallleHHI:

O leMoHcTpanuu:

O JEMOHCTpanust PU3NIECKUX CBONCTB
YTIE€BOAOPOIOB (PACTBOPUMOCTH);
O Ka4eCTBEHHBIC PEAKIINU

YTIEBOOPOIOB PA3IMYHBIX KJIACCOB
(oOeciBeunBaHre OPOMHON UM UOTHOM
BOJIBI, PACTBOpA MIEpMaHTaHaTa KaJHsl,
B3aMMOJICHCTBUE alleTUIECHa C aMMHAYHBIM
PacTBOPOM OKCHJIa cepedpa);

g oOpasIbl IIACTMACC, KAy4YyKOB U
PE3UHBL;

O KoJutekiuu «HedTe» u «YToIby;

g BUsIeodparMeHT «BynkaHuzamus
PE3UHBDY.

0 JlabopaTtopHbie onbITh: [
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O3HAKOMJICHHUE C 00pa3IiaMu IIacTMacc,
Kay4yKOB U PE3UHBI;

0 MO/JICIIMPOBAHUE MOJIEKYJ YTJI€BOJOPOI0OB
Y TaJIOT€HOMTPOU3BOJHBIX;

O MOJy4YCHHE METAHA U U3YYCHUE €ro
CBOMCTB,;

g MOJyYCHHUE ALETUIICHA U U3YUYECHUE €r0
CBOMCTB.

* [IpakTrueckue paboThI:

No 1. IlonmyueHuwe STUIIEHA U HU3YYEHHE €TI0
CBOMCTB.

* PacueTHrbIe 3agaun:

O OTIpeJICTICHUE MOJICKYJIIPHON (POpPMYIIbI
OpPTraHUYECKOT0 BEIIECTBA 10 MACCOBBIM JOJISIM
aTOMOB AJIEMEHTOB, BXOJSIUX B €0 COCTAB;

g HaXOXKJEHUE MOJIEKYJISIPHOU (POpMYyIIbI
OpPTraHUYECKOTO COEAMHEHHUS M0 Macce
(0O0BeMy) IPOTYKTOB CrOpaHus;

pacueTsl 10 YPABHEHUIO XUMUYECKON peaKIun

Hroro o pazneny
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Paznen 3. Kuciopoacoaep:kaiue OpraHm4ecKue coeuHeHust
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3.1

Cnuptel. @eHon

11

[IpenenvHbie 01HOATOMHBIE CIUPTHI. CTpoeHUE
MOJIEKYJ (Ha IpuMepe MeTaHoja U ATaHOJIa).
["'omonoruueckuii psj, odmas popmyna,
M30MepHsl, HOMEHKIIaTypa U KiaccupuKaIus
criupToB. PU3NYECKUE CBOICTBA CIIUPTOB.
Bonopoanast cBsizb. XUMHYECKHE CBOMCTBA:
PEAKIIUM 3aMEICHUS, AeTUpaTallkH,
OKHUCJICHHUSI, B3AUMOJICHCTBUE C OPraHUYECKUMU
Y HEOPTaHMYECKUMH KUCIOTAMH.
KauecTBeHHas peakiysi Ha OJTHOATOMHBIE
cnupThl. U3nonoruueckoe AeMCTBUE dTaHOa
Y METaHOJIa Ha OpraHu3M uyenoBeka. CrocoOsl
MOJYYEHUs] U MPUMEHEHHE OJHOATOMHBIX
cniupToB. [IpocThie 3pupsl, HOMEHKIATypa U
nzomepusi. OcoOeHHOCTH HUBUYECKUX U
XUMHYECKUX CBOMCTB.

MHOroaroMHbI€ CIIUPTHI: STUJICHIJIMKOJb U
ruiepuH. Gu3ndeckre 1 XUuMHUYECKUE
CBOMCTBA: peakIuy 3aMeIICHUSI,
B3aUMOJICHCTBUE C OPraHUYECKUMU

PackpbIBaTh CMBICIT H3y4aeMbIX
MNOHATUH (BBIIEATH UX XapaKTepPHBIC
MPU3HAKH) U IPUMEHSATH 3TU TIOHITHUS
IIPU OMMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, I OOBSICHEHUS! OT/IETBHBIX
dakToB U sBJIeHUN. Mcrionp30BaTh
XUMHUYECKYHO CUMBOJIMKY JIJIS
COCTaBJICHUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BepHYTOMH,
COKpallleHHOH) hopmy
KHCJIOPOACOIEPKAIUX OPraHUYECKUX
BEILIECTB.

YcraHaBnuBaTh NPUHAIJIEKHOCTh
KHCJIOPOJ0COAEPKAIINX
OpraHMYECKUX BEILIECTB

K OIIPEIEICHHOMY KJIACCy 10 COCTABY
Y CTPOCHUIO, Ha3bIBaTh UX IIO
CHUCTEMaTUYECKO HOMEHKJIATYPE;
MPUBOJIUTH TPUBHAIbHBIC HA3BAHUS
OT/EJIbHBIX MPEACTABUTEIICH
KUCJIOPOJICOJIEPKAIINX COCTUHEHUM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuUMeHEHUE, PU3NIECKHe
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®enepanpHas padouas mporpamma | Xumus. 10-11 kmaccel (yrinyOieHHBIH ypOBEHB)

Y HEOPTaHMYECKUMU KUCIOTaMH,
KaueCTBEHHAs pEaKIUs Ha

MHOTOaTOMHBIE CIIUPTHI.

du3noJI0rnYecKoe JeUCTBUE Ha

opranu3M 4esnoBeka. CriocoObl

MOJY4YCHUS U TPUMEHEHUE

MHOTOATOMHBIX CIIUPTOB.

®eHot. CTpoeHue MOJIEKYJIbl, B3AMMHOE
BIIMSTHUE THAPOKCOTPYNIBI U OCH30JIbHOTO
snpa. Pu3ndeckue cBoicTBa PpeHoa.
Oco0EHHOCTH XUMUYECKUX CBOMCTB (PeHOIIA.
KauecTBeHHbIE peakiuu Ha (HEHOJ.
TokcuyHocTh PpeHosa. CriocoObl NOTyYEHHUS U
npuMeHeHue (eHona.
®denondopmanbaeTuIHas cCMOa

1 XMMHUYECKHE CBOMCTBA, BAXKHEUIIIHE
CIOCcOOBI MOTYUYEHHUS PEACTaBUTENEH
Pa3JIMYHBIX KJIACCOB
KUCJIOPOJICOJIEPKAIIMNX COCTUHEHMUI;
BBISBJISATh TCHETUUECKYIO CBS3b
MEXAy HUIMHU U IOATBEPKIATh €€
HaAJIMYKME YPABHCHUSIMH
COOTBETCTBYIOIIUX XUMHUUECKHUX
PEAKIINM C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (DOPMYIT BEIIECTB.
[TonTBepKnaTh Ha KOHKPETHBIX
MpUMepax XapakTep 3aBUCUMOCTH
PEaKIMOHHOMN CITIOCOOHOCTH
KHUCJIOPOACOIEPKAIUX OPraHUYECKUX
BEIIECTB OT (PYHKIMOHAJIBHBIX TPYIIII
B COCTaBE UX MOJICKYJI, B3AUMHOTO
BJIMSTHUSI aTOMOB M TPYIIIT aTOMOB B
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3.2

KapGonunpHbie
COEIMHEHHS:

anbJACTUIbl U KETOHBI.
KapOGoHOBBIE€ KHCIIOTHI.
Crnosxnble 3¢upsbl. Kupsb

21

KapOoHusnbHbIe COEMHEHUS: albJACTU/IBI U
KETOHBI. DJICKTPOHHOE CTPOCHUE KapOOHUIIBHOM
TPYIIIIHIL.

["'omosornueckue psiapl anbAETUIOB U
KETOHOB, o011as opMmyna, U3OMEpUs U
HOMEHKIaTypa. Pru3ndeckue cBOMCTBA
anbJAETUI0B U KETOHOB.

XHUMUYECKUE CBOMCTBA AJIBECTUIOB U
KETOHOB (peaKIuu MPUCOSTUHEHUS).
OxkucneHue aapbIeruioB, KAYECTBEHHBIE
peakiuu anpaerugoB. Crnocoosl

MOJIEKYJIaX; a TAKKE OT OCOOEHHOCTH
peanu3anuu pa3InyHbIX MEXAHU3MOB
IIPOTEKAHMS PEAKLIUM.

OnuceIBaTh COCTaB, XUMHUYECKOE
CTPOEHHUE U IPUMEHEHHUE )KUPOB U
YTIIEBOJOB, XapaKT€PU30BaTh UX
3Ha4YECHUE VI )KU3HEIEATEIbHOCTH
OpPraHU3MOB.
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MOJTyYEHUS U IPUMEHEHHUE anbAeru/ioB 1 | Oco3HaBaTh OMACHOCTH BO3JICHCTBUS
KETOHOB. HAa >KUBBIEC OPTaHU3MBI OTIPEACTICHHBIX
OHOOCHOBHBIE MpeiebHbIe KaPOOHOBBIE | KUCIOPOJCOAEPKAIIMX OPTaHUYECKUX
KHCIIOThL. OCOOEHHOCTH CTPOCHHS BEILECTB U MOSICHATH HA IPUMEPAX
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepus | criocoObl YMEHbBIIICHUS U
¥ HOMeHKJaTypa. @u3nyeckue CBOWCTBa, | MPEAOTBPALICHUS UX BPEIHOTO
BOJIOPOJHBIE CBSA3H. XUMUYECKHE BO3/ICICTBUS Ha OpraHU3M YeJIOBEKa.
CBOMCTBA: KMCIIOTHBIE CBOWCTBA, peakius | cnonab3oBaTh 0OIIEHAayUYHbIE METOABI
TepuUKaALMU, PEAKIIUH C yUACTUEM NO3HAHUS TPHU CAMOCTOATEILHOM
YIJIEBOJIOPOAHOIO paguKaa. IUTAHUPOBAHUHU, IPOBEJCHUHN U
[TonsiTHe O MPOU3BOAHBIX KAPOOHOBBIX OTMCAaHUU XUMHUYECKOTO
KHCJIOT: CJI0XHBbIE 3(pUpbl.OCOOEHHOCTH | AKCIepuMeHTa (J1abopaTopHbIe
CBOMCTB MypaBbHHON KHUCIIOTHI. OTIBITHI ¥ TIPAKTUYECKUE PAOOTHI).
MHoroo0pa3ue KapOOHOBBIX KHCIIOT. CrnenoBath npaBuiaM O€30MacHOM
Oco0eHHOCTH CBOMCTB HEMpPeneIbHbIX paboThI B J1a0OPATOPUH TIPU
U apOMaTHUECKUX KapOOHOBBIX KHCIOT, | UCTIOJIb30BAHUN XUMUYECKOW MOCYIbI
TUKapOOHOBBIX KUCIIOT, 1 000pyIOBaHUs, a TAK)KE TPaBHIIaM
TUAPOKCUKAPOOHOBBIX KHJIOT. oOpallleHHsI C BeIeCTBaMH B
[TpencraBuTenn BHICIINX KapOOHOBBIX COOTBETCTBUH C HHCTPYKLUSIMHU
KHCJIOT: CTEApUHOBAs, MAJIbMUTHHOBAS, BBITIOJTHEHUSI TAOOPATOPHBIX OIBITOB
osienHoBas. CiocoObl MOJIYYCHUST U U TIPAKTUYECKUX PabOT IO
NpUMEHEHHE KapOOHOBBIX KHCIIOT. MOJIyYEHHUIO U U3YUEHUIO
Crnoxubie 3¢upsbl. OpPraHUYECKUX BEILECTB.
["'omomnoruueckuii psa, odmast popmyna, | I[IpencraBiasTe pe3yabTaThl
U30MepUs 1 HOMEHKJIATypa. DKCIIEPUMEHTa B (hOpMe 3aInch
YpaBHEHU COOTBETCTBYIOIINX
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XKupsl: ctpoenue, pusnueckre u
XAMHUYECKUE CBOMCTBA )KUPOB:
TUJIPOJIA3 B KUCJION U LIEJIOYHOMN
cpenax. OCOOEHHOCTH CBOMCTB >KUPOB,
COJIEpIKAILUX OCTATKH HEMPEAEIIbHBIX
YKAPHBIX KUCTOT. ZKUpBbI B IPUPOJE.
MpbL14 Kak COJIM BBICHIMX KapOOHOBBIX
KHUCJIOT, UX MOOIIIEE JEUCTBUE

peakiui 1 JenaTh BEIBOJbI HA UX
OCHOBE.

[IpoBOIUTH BHIYMCIICHUS TS
OTpeJIeICHUS] MOJICKYJISIPHOU
(GbopMyJIIbl OPraHUYECKOrO BEIleCTBa
[0 YPaBHEHUIO XUMUYECKON peakuu
Y 110 MaCCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOJSIIUX B €r0 COCTAB,
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3.3

YrneBoabl

OO6masi  xapakTepuUCTHKa  YIJIEBOJOB.
Knaccudukanus yrieBonoB (MOHO-, JTH-
Y TIOJICAXapHIbI).

MoHocaxapubl: TIII0K03a, (PyKTO3a,
pubo03a, rajgakTosa, 1e30KCupruoo3a.
du3nyeckre CBOMCTBA U HAXOXK/ICHUE B
npupone. PoTocuHTE3.

XUMHUUYECKHE CBOWCTBA ITIOKO3BL: C
Y4aCTUEM CIIUPTOBBIX U alTbIAETUIHON
IPYIIIL, CIUPTOBOE U MOJIOYHOKHUCIIOE
OpO’KEHUE TITFOKO3BI.

[IpuMeHeHue TIII0KO3bI, €€ 3HAUCHUE B
KU3HEJEATEILHOCTU OpraHu3Ma.
Jucaxapuel: caxapo3a, MaJIbTO3a U
J1akTo3a. BoccranasnuBaromue u
HEBOCCTAHABJIMBAIOIIUE JUCAXAPUIBI.
I'mpposm3 caxapossl. HaxoxneHnue B
MPUPOJIE U IPUMEHEHUE.
[Tonucaxapuapl: Kpaxmain, IITUKOTEH

a TAK)KE Ha OIpeIEeICHUE JOJIH
BBIXO/JIa MPOJAYKTA PEAKIIUA OT
TEOPETUYECKU BO3MOMKHOTO.
CaMOCTOSTENBHO NIAHUPOBATh U
OCYILECTBIISITH CBOIO
MTO3HABATEIIbHYIO JIESITENBHOCTD;
IIPUHUMATh AKTUBHOE Y4acTUE B
IpyNIoBOi y4eOHOU AeSTENbHOCTH
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. 10—-11 xnaccel (yrayOneHHbIH YPOBEHbD)

U 1ennono3a. CTpoeHue MakpoMOJIEKYJT
KpaxmaJa, IIMKOT€HA U LEJUTEOJIO3bI.
du3nyecKre CBOMCTBA Kpaxmaia U
LEJUTI0NI03bl. XMMHUUYECKHE CBOMCTBA KpaxMala
(Tuponu3, KaueCTBEHHAs peakIus ¢ HoJIoM).
XHUMUYECKUE CBOMCTBA LEJUTFOJIO3BI
(rumpomnus, peakius noiaydeHue 3pupon
nesutoo3sl). [lonarue

00 HMCKYCCTBEHHBIX  BOJOKHaxX (BHCKO3a,
aleTaTHBIN MIEJK).

JKCNepUMEHTAIbHbIE METOAbI N3y4YeHUsI
BellleCTB U UX NpeBPallleHUIi:

O TeMoHcTpanuu:

— CBOWCTBa CIIUPTOB: PACTBOPUMOCTh B BOJIE,
B3aUMOJICHCTBUE ITAHOJIA C HATPUEM,
OKHCJICHHE 3THJIOBOTO CIHUPTA IUXPOMATOM
Kanus (BO3MOXHO MCIIOJIb30BaHUE
BUJICOMATEPUATIOB); — KAU€CTBEHHbIC
peaKIuu anbIeruoB:

C aMMHMa4YHbIM PacTBOPOM OKCHja cepedpa

u ruapokcuaom Meau(ll); — xumugeckue
CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

0 JIaGopaTopHBIEC OTIBITHI:

— peakuus TIUIEePUHA C TUAPOKCHIOM
menu(ll);
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— OKHUCJIEHHE 3THJIOBOTO CIUPTa
B aJBJCTUJ]l PACKAICHHONM MEIHOMU
MIPOBOJIOKOM;

— B3aMMOJICCTBHE pacTBopa
roko3bl ¢ ruapokcuaoM meau(ll);

— B3aUMOJICUCTBUE Kpaxmalia ¢
HOJIOM.

* [IpakTrueckue padoThl:

Ne 2. Pemenue skcnepuMeHTaIbHBIX
3as1a4 1o TeMe «CrupThl U PeHoTbDY; Ne
3. Perenne skcriepuMeHTaNbHBIX 3a7a4
1o reme «KapOoHOBbBIE KHCIIOTHI.
CrnoxxHble 3pUpbD).

* PacuerHble 3a1aun:

- ONPENEICHUE MOJIEKYJIIPHOU
(bopMyJibl OPraHuYeCcKOro BEIeCTBa

110 MacCOBBIM JIOJISIM aTOMOB
AJIIEMEHTOB, BXOSIIMX B €0 COCTaB; IO
Macce (00beMy) MPOTYKTOB CrOPAHUS;
M0 KOJIMYECTBY BellleCTBa (Macce,
00beMy) MPOAYKTOB PEAKIMK U/UITU
MCXOJIHBIX BEILIECTB;

— pelIeHre pacyeTHBIX 3a/1a4 Ha
OIPEJEIICHHUE JIOJIM BBIXOJIa MPOIYKTa
pPEAKLUH OT TEOPETUUECKH BO3ZMOMKHOTO

Hroro no paszneny

41

Pa3znen 4. Azorcoaeprkaniue opraHuyeckre coeIMHeHust
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4.1

AMUHBI.
AMUHOKUCIIOTHI. beku

12

AMUHBI — OPraHUYECKUE MPOU3BOIHBIC
ammuaka. Kinaccudukarmst aMuHOB:
anr(paTHIECKUE U ApOMATHIECKUC;
MIEpPBUYHBIE, BTOPUYHBIE U TPETUYHBIE.
Ctpoenue mMoJeky, oomias popmyia,
HM30MepHsi, HOMEHKIJIaTypa U (pu3ndecKue
cBoMcTBa. XMMHUYECKOE CBOMCTBA
anupaTUIeCKUX aMUHOB: OCHOBHBIC
CBOMCTBA, AJIKUJIMPOBAHUE, PEAKIIUUA C
a30TUCTOM KHUCIOTOM.

Comnum anKuIaMMOHUSL.

AHWIVH — NPEJICTaBUTEIh aMUHOB
apomarnudeckoro psaa. CtpoeHue
aHunuHa. B3auMmHoe BiIMsiHUE TPy
aTOMOB B MOJIEKYJIE aHUJIUHA.
Oco0eHHOCTH XMMHYECKUX CBOMCTB
aHuinHa. KauecTBEeHHbIEC peakluM Ha
aHWJIMH.

CriocoObl IOJTy4eHHE U PUMEHEHUE
annpaTUIEeCKUX aMUHOB U aHWJIMHA W3
HUTPOOEH30a.

AmuHokuciotel. Homenkinarypa u
nzomepusi. OTaenbHbIe NPeaCTaBUTEIN
O-aMHHOKHCJIOT: TJIMIIMH, aJJaHWH.
du3nyecKue CBOMCTBA aMUHOKHUCIIOT.
XHUMHUYECKHUE CBOMCTBA aMUHOKHUCIIOT KaK

PackpbiBaTh CMBICIT H3y4aeMbIX
MOHSATUM (BBIJICTSATh UX XapaKTEPHbIC
MPU3HAKH) U IPUMEHSTh 3TU MOHATHS
IIPY OMMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JII 00ObSICHEHUS
OTJIETBHBIX (DAKTOB U SIBJICHU.
Hcnonp30BaTh XUMHUYECKYIO
CHUMBOJIUKY JIJI1 COCTABIICHUS
MOJIEKYISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTOH, COKpAIIEHHOM)
dbopmyI1 a30TCOAEPIKAITUX
OPTaHUYECKUX BelecTB. OnpeaensiTh
MPUHAIJICKHOCTD a30TOCOAEPKAIINUX
BEIIECTB K OMPEAECICHHOMY KJIacCy
110 COCTABY M CTPOEHHUIO, HA3bIBATh UX
M0 CUCTEMATHUYECKOW HOMEHKIIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OT/EJIbHBIX MTPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHUe, PU3NYECKUE U
XMMHUYECKHE CBOMCTBA, BAXKHEUIIINE
CIIOCOOBI TMTOTYYEHUS TUTTAYHBIX
NpEeACTABUTEIIEH a30TCOIEpKAIINX
COECIMHEHUM.

OnuceiBaTh COCTaB, CTPYKTYPY,
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aM(OTEepHBIX OPraHUYECKUX COCTUHECHUH,
peakiusi MOJIMKOHICHC AN, 00pa30BaHUE
MIEOTUIHOM CBSI3H.

buonornyeckoe 3HaueHNEe aMUHOKHUCIIOT.
CuHTE3 IENTHIO0B.

benku kak mpupoHbIE TOJTUMEPHI.
ITepBryHasi, BTOpUYHAs U TPETUYHAS
CTPYKTypa 0elKOB. XUMHUUYECKHUE
CBOMCTBa OCJIKOB: THAPOJIU3,
JICHaTypalys, Ka4eCTBEHHbIC PEaKIIMU Ha
OCJIKH.

JKCIepUMEHTAJbHbIE METOAbI
U3Yy4YeHUs BelleCTB U UX NpPeBpPallleHHU:

O /IemoHCTpaluu:
O
O

pacTBopeHue OEKOB B BOJIE;
JieHaTypaiys OCJIKOB MpH

HarpeBaHuy; [ nBeTHBIE peakuu OENKOB.

O IIpaktuuyeckue padbOTHI:

Ne 4. Pemenue skcnepuMeHTaIbHBIX
3a/1ay Mo TeMe «A30TcoepKaIue
OpraHu4ecKue coeuHeHus»; Ne 5
Pemenue skcriepuMeHTaIbHBIX 3a/1a4
1o reme «Pacno3HaBanue
OPTraHUYECKUX COCOUHEHUID.

O PacueTrHsble 3aqa4u:
OTIpeIeJICHUE MOJICKYJISIPHOU (POPMYJIBI

OCHOBHBIE CBOMCTBA OCJIKOB;
MOSICHATH HA IPUMEPAX 3HAYEHUE
OENKOB AJIs1 OpraHU3Ma YeIOBeKa.
[TpoBOAUTH BHIYMCIICHUS IS
OTIpE/IETICHUS MOJIEKYJIIPHON
(opMyJIbl OPraHUYECKOTO BEILIECTBA
10 MacCOBBIM JI0JIIM aTOMOB
AJIEMEHTOB, BXOAIIMX B €r0 COCTaB,
a TaKKe M0 YPaBHEHUSIM XUMHUYECKHUX
pEaKIUu.

Hcnonb30BaTh 00I1IEHAYYHbBIE
METO/IbI TIO3HAHUS TIPU
CaMOCTOSATENIbHOM ITUIAHUPOBAaHUH,
MPOBEICHUHN U OIUCAHUU
XUMHUYECKOTO IKCIIEPUMEHTA
(JtabopaTopHbIE OMBITHI U
MpaKTUYECKHUE paboThI).
CaMOCTOSTENIbHO TIAHUPOBATh U
OCYULIECTBJISTH CBOIO
IIO3HABATEJIHYIO JEATEIbHOCTD;
NPUHUMATh AKTUBHOE Yy4acTHE B
IpyNIoBoi y4eOHOH 1eATeIbHOCTH
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OpPraHUYECKOTO BEIECTBA

10 MacCOBBIM JIOJISIM aTOMOB 3JICMEHTOB,
BXOJISIIIIAX B €r0 COCTaB; MO Macce
(o0beMy) IPOIYKTOB CTrOpPaHuUs; O
KOJIMYECTBY BellecTBa (Macce, 00beMy)
POAYKTOB PEAKITUH /WM UCXOTHBIX

BCIICCTB, O PEIICHUC PACUYCTHBIX 3a4a4

Ha OIIpCACIICHNC O0JIM BbIXOAad IIPOAYKTA
pe€akunn OT TCOPCTHUICCKHN BO3SMOKHOTO

Hroro o paszgeny

12

Paszneu S. BeicokoMoJIeKyJISIpHbIE COeIMHEHUS

5.1

BBICOKOMOJICKYHHPHBIG
COCIUHCHUA

6

OCHOBHBIC TTOHATUS XUMUH
BBICOKOMOJIEKYJISIPHBIX COEIUHEHUM:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTETICHb ITOJIUMEPU3ALUU, CPETHSIS
MoJieKysipHas macca. OCHOBHBIE METO/IbI
CHUHTE3a BEICOKOMOJICKYJISIPHBIX
COCMHEHUN — MOJMMEPU3AIU U
MMOJIMKOHICH AL,

[Tonmumepnbie Matepuansl. [Inactmaccer
(MOJIUATUIICH, TTOJTUTTPOTTHIICH,
MOJMBUHWIIXJIOPHL, TIOJIUCTUPOII,
MOJIMMETUIIMETaKPHUIIAT, MOJUKapOOHATHI,
nojvdTUIeHTepedTanaT). Y TUiIu3aus u
nepepadoTKa IJIaCTHKA. IJIaCTOMEPHI:
HATypaJIbHBIM,

Bitagers n3ydyaeMbIMU XUMHYECKUMU
HNOHATUAMU: PACKPBIBATH CMBICI
U3Yy4aeMbIX OHATUI U IPUMEHSITh
3T MOHATHS IPY OIMCAHUH COCTaBa
Y CTPOEHUS BBICOKOMOJIEKYJISIPHBIX
OpraHUYECKUX BEUIECTB, IS
00BACHEHHSI OTAENbHBIX (PAKTOB U
SIBJICHUI.

Hcnonb30BaTh XUMUYECKYIO
CUMBOJIMKY JJIsI COCTaBJICHUS
CTPYKTYPHBIX (hOpMYJI BEIIECTB
(MOHOMEPOB U MOJIUMEPOB) U
YPaBHEHU peaKni
NOJIMMEPU3ALNH U
MOJINKOH/ICHCALINH.

47



®enepanpHas padouas mporpamma | Xumus. 10-11 kmaccel (yrinyOieHHBIH ypOBEHB)

CUHTETUYECKUE KaydyKH (OyTaaleHOBBINH,
XJIOPOIIPEHOBBIH, U30MPEHOBBIN) U
CUJIMKOHBI. Pe3unHa.

Bonokna: HaTypanbHbIe (ILIEpCTh, MIETK),
UCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE BOJIOKHA
(KarpoH U JaBcaH).
JIKCIEPUMEHTAJIbHbIC METOAbI
M3y4eHHs BEIeCTB U UX NMPeBPALeHUI:
O JleMoHcTpanuu:

g O3HakKoMJIeHuEe ¢  oOpasiamu
MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH,
IIaCTMACC, KaydyKOB.

O IpakTtuyeckue pabOTHI:

No 8. Penienue skcrepruMeHTalbHbIX 33/1a4
1o TeMe «Pacno3HaBaHue IJIacCTMAacC U
BOJIOKOH)

OnuceiBaTh  COCTaB, CTPOCHHE,
OCHOBHBIE CBOWMCTBA M MPUMEHEHUE
Kay4yKoB, HanOosee
pacnpoCTpaHEHHBIX BHUJIOB ILIACTMAcCC
U BOJIOKOH.

Hcnonp3oBaTh 0OLIEHAYYHbBIE
METO/Ibl TO3HAHUS TIPU
CaMOCTOSITEJIbBHOM

IUTAaHUPOBAHUHU, IPOBEJICHUHN U
OMHUCAaHUU XUMUYECKOTO
AKcIepuMeHTa (J1adopaTopHbIe
OMBITHI U MPAKTHYECKHE padOTHI)

Hroro no pazneny 6
OBHIEE KOJIMYECTBO 102
YACOB I10 ITPOIT'PAMME
11 KJIACC
HaumenoBanue
No KonngecTBo OCHOBHBIE BUJIBI JESITEIbHOCTH

pas3/ieyioB U TEM

yueGHOTO MpeaMeTa Hacos

/1

IIporpamMmmHoOE coaepkaHue

oOy4JaroImXxcs

Paznen 1. Teopernueckne 0CHOBbI XUMUM
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1.1

CrpoeHue atoma.
[Tepunoanyeckuii 3aK0H
u [lepnonnueckas
CUCTEMa XUMHUYECKHUX
anemeHToB JI.1.
Menngeneena

Atom. CocTaB aTOMHBIX SIAEP.
XUMHYECKHM 3JIeMEHT. M30TOmHblI.
CrpoeHHe 3IEKTPOHHBIX 000J0YEK
aTOMOB. DHEPreTUYecKue YpOBHU U
MOAYPOBHU. ATOMHBIE OPOUTAIIH.
Knaccudukanys XuMUYeCKUX JIEMEHTOB
(s-, p-, d-, f-anemenTsl). Pacnpenencuue
AJIEKTPOHOB IO ATOMHBIM OPOUTAISIM.
DneKTpOHHBIE KOHPUTYpAIIMH aTOMOB
aneMeHToB | — IV 1epnoioB B OCHOBHOM U
BO30YXKJIEHHOM COCTOSIHUU, SJICKTPOHHBIE
KOH(pHUrypaluy HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.
[lepnommueckuit 3akoH u [lepnognueckas
CUCTEMa XUMHUYECKUX DJIIEMEHTOB

J.1. MenpaeneeBa. CBsi3b
[Tepuoauueckoro 3akoHa
[Teproauyeckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB C COBPEMEHHOMN TEOPUEH
CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHS CBOMCTB XUMUYECKHUX

PackpbiBaTh CMBICIT H3y4aeMbIX
MOHSATUM (BBIICTSATH UX XapaKTEPHbIE
MPU3HAKU) U IPUMEHSTh 3TU MOHATHUS
IIPY OMMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JII 00ObSICHEHUS
OTJIETBHBIX (DAKTOB U SIBJICHU.
PackpbiBaTh CMBICI IEPUOIUYECKOTO
3akoHa /. 1. MeHnnaeneeBa u
JEMOHCTPUPOBATH €T0
CHUCTEMATU3UPYIOLLYIO,
OOBACHUTENIBHYIO U
MPOTHOCTUYECKYIO (DYHKITUU.
XapakTepu30BaTh JICKTPOHHOE
CTpOCHHUE aTOMOB (B OCHOBHOM U
BO30Y»JIEHHOM COCTOSIHUM) U NOHOB
XUMUYECKUX JIeMeHTOB | —4
NEPUOJOB U UX BaJICHTHBIE
BO3MO>KHOCTH, HCIIOJIb3Yys TOHATHUS S-
, p-, d-37€KTpOHHBIE OPOUTAIIH,
sHepreTudeckue ypoBHU. OOBICHATD
3aKOHOMEPHOCTHU
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AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX
Y CIIOXHBIX BEIIECTB 10 IPyNIiaMm M
nepuoaaM. 3Ha4eHUE NEPUOAUUECKOTO
3akoHa /[.1. Menneneena.
JKCIepUMEHTAJbHbIE METOAbI
HU3Yy4YeHUs BelleCTB M UX NMpeBpalleHH:

0 JlemoHcTpanuu:
O Buas! Tabmun «[lepuoguueckas cucrema

XHMHYECKHUX DJICMEHTOB
J.1. MenneneeBa»

W3MEHEHHUS CBOMCTB XMMHUYECKHUX
3JIEMEHTOB U UX COCIUHEHUM I10
MEPUOJIaM U TPyIIIaM
[Tepnoauueckor CUCTEMBI

. 1. MennaeneeBa

1.2

CtpoeHue BenecTna.
MHoroo6pasue BeecTB

11

XuMHu4decKast CBA3b. BUabl XuMmudueckon
CBSI3U: KOBAJICHTHAS, MOHHAS,
MeTaumdeckas. MexaHu3Mbl
o0Opa30BaHUs KOBAJICHTHOMN CBS3U:
OOMEHHBIN U JJOHOPHO-AKIIEITOPHBIMH.
OHeprusd u nuHa cBs3u. [lomsapHOCTS,
HAIMPAaBJICHHOCTh U HACBIIIAEMOCTD
KOBAJICHTHOM CBsi3U. KpaTHble CBA3H.
BonopozaHas cBs3b. MexMoIIeKynsipHbIe
B3aMMOJICUCTBUSL.

BaneHTHOCTh ¥ BaJIEHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b JIEKTPOHHON CTPYKTYpPbI
MOJIEKYJI C UX TEOMETPUUECKUM
CTpPOCHHEM (Ha IpUMEpE COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPHUOJIA).
IIpencraBieHne 0 KOMILUIEKCHBIX
COEMHECHUX.

PackpeiBaTh CMBICT H3ydaeMbIX
MOHSTUHN (BBIIEISTh UX XapaKTEPHBIC
NPU3HAKU) U IPUMEHSTH 3TU HOHATUS
NP OIMCAHUU COCTaBA U CTPOEHUS
BEIIECTB, JIJI OOBSICHCHUS
OTJEJIbHBIX (DAKTOB U SIBJICHUU.
OmnpenensTb BUbl XUMUYECKON CBS3U
(KOBaJICHTHOM, HOHHOM,
METaJUIMYeCKON, BOAOPOIHOM) B
COCUHEHHUSIX, THIT KPUCTAITUIECKON
peIIeTKH KOHKPETHOTO BEIECTRA.
OOBICHATH MEXaHU3M 00pa30BaHUS
KOBAJICHTHOU CBSI3U (OOMEHHBIN 1
JIOHOPHO-AaKIENTOPHBIH).
OmnpenensTh BaICHTHOCTh M CTETIEHb
OKHCJIEHUSI XUMUYECKUX JIEMEHTOB
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CocTaB KOMIUIEKCHOTO HOHA:!
KOMITJIEKCOOOpa30BaTeb, JIUTAHIbI.
KoopannannoHHoe 4ucio.
HoMenknaTypa KOMIUIEKCHBIX
COEJIMHEHUMN.

3HaYeHNE KOMIUIEKCHBIX COCTMHEHUM.
[ToHATHE O KOOPAMHALIMOHHOW XUMUH.
BemectBa MONEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUsI. THIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYP)
Y CBOMCTBA BEILIECTB.

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
HcTrHHBIE paCTBOPBL.

[IpencraBienne o

KOJIJIOMIHBIX PacTBOpax.

Cnioco0bl BBIpaKEHUS! KOHIICHTPAIIUU
pPacTBOPOB: MAaccoBas J0JIs BEIIECTBA B
pacTBoOpe, MOJIsIpHAsi KOHLIEHTPAIHSI.
HacpolllieHHbIE ¥ HEHACBHIILICHHbBIE
pPacTBOpPBI, pACTBOPUMOCTb.
Kpucramnorugparsl.
Kiaccuduxanuys u
HEOPraHUYECKHUX BEIIECTB.
IKcNepUMEHTAJILHbIE METOAbI
U3yUYEeHUS BelleCTB M UX
NpeBpalIeHu:

HOMEHKJIaTypa

O JleMoHcTpanuu:
0 Moenu KpUCTaTMYECKUX PEIIETOK.

B COCAMHEHUSX Pa3IMYHOIO COCTaBa.
OOBSICHATH 3aBUCUMOCTH CBOMCTB
BEILIECTB OT BUJA XUMUYECKOU CBS3U
Y TUIA KPUCTAIUIMYECKON PEIICTKHU.
[IpoBOIUTH BHIYUCIICHUS C
UCIIOJIb30BAaHUEM TTOHITHS
«MaccoBas J10J15 BEIIECTBA B
pacTBope»
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O Pacuernble 3amaun:

0 ¢ ucmoyb30BaHUEM IOHITHUH «MaccoBast
A0JI1 paCTBOPCHHOT'O BCIICCTBA»,
«MOJIIPHAAd KOHLOCHTAIIUA»

1.3

XUMHUYECKHUE PEAKIUN

19

Knaccudukanus XuMHUYECKUX peakliuid B
HEOPTaHUYECKOU U OPTaHUYECKON XUMUHU.
3aKOH COXPAaHEHUS MacChl BEILIECTB;
3aKOH COXPAHEHMS U NPEBPALLCHUS
DHEPIUU IIPU XUMHYECKUX PEAKLIHSIX.
Tennobie A3 (PEKTH XUMUYECKUX
pEaKIUH.

Tepmoxumnueckue ypaBHeHus1. CKOpOCTh
XUMHUYECKOMN pPEaKIUH, €€ 3aBUCUMOCTD OT
pa3IUYHbIX (PAKTOPOB.

['oMOreHHbI€ U TETEPOTCHHbIE PEAKLIUU.
Karanu3s n katanuzaropsl.

OOpatumMble 1 HEOOPATUMBIE PEAKIUU.
Xumnueckoe paBHoBecue. KoHcraHTa
XUMHUYECKOTO PAaBHOBECHS.

@akTopbl, BIUAOIIAE HA IOJOKEHUE
XUMHUYECKOTO PaBHOBECHUS: TEMIIEPATYPA,
JABJICHUE W KOHILIEHTPALlUH BEIIECTB,
YYaCTBYIOIIHX B PEAKLIHH.

[Tpunnun Jle [laTenbe.
DNEKTPOIINTUYECKAS] TUCCOLUALHS.
CusbHbIe U clla0ble AJIEKTPOJIUTHIL.
CreneHb QUCCOLMAIIN.

PackpbIBaTh CMBICT H3y4aeMbIX
MOHATUH (BBIIEIATH UX XapaKTEpPHBIE
NPU3HAKU) U IPUMEHSTH 3TU NOHATHUS
IIPU OIMCAaHUU COCTaBa U CTPOEHUS
BELIECTB, JIsl 00bSICHEHUS
OTJEJIbHBIX (DAKTOB U SIBJICHUU.
KnaccugunupoBate XumMuyeckue
PEaKLNH 10 PA3IMYHBIM IPU3HAKAM
(4uciy M cocTaBy pearupyrouux
BEILECTB, TEIIIOBOMY 3P (HEKTY
pPEaAKLINY, U3BMEHEHUIO CTEIIEHEN
OKHUCJIEHUS 3JIEMEHTOB, 00paTUMOCTH,
YYaCTHIO KaTajau3aTropa U T.11.);
CaMOCTOSTENIbHO BhIOUpATH
OCHOBAHMSI U KPUTEPUU JJIS
KJIaCCU(UKALUU XUMUYECKUX
pEaKIMU.

OOBICHATH 3aKOHOMEPHOCTH
MPOTEKaHUS XUMUYECKUX PEAKIMIA ¢
Y4ETOM UX S3HEPreTHUECKUX
XapaKTEPUCTHK, XapaKTep U3MEHEHUS
CKOPOCTH XMMHUYECKON PEAKIINHU
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Cpena BOJHBIX pacTBOPOB: KUCIOTHAS,
HEWUTpaJbHAasl, MEIOYHAS.

Bonoponnslii nokazarens (pH) pactBopa.
I'mpponus conend. Peakuyn HOHHOTO
oOMeHa.
OKHCIUTETHEHO-BOCCTAHOBUTEIILHBIE
peaKkiuu.

CreneHb OKHUCIICHUS.

OKucIUTENs U BOCCTAHOBUTEIID.
IIpoueccel OKUCIIEHUS U
BOCCTAHOBJICHMUS.

Baxueimme okucnurenu u
BOCCTAHOBUTEH.

Meton ~ anexkTpoHHOro  OarnaHca.
DIEeKTPOSN3 PacTBOPOB U PACIIaBOB
BEILIECTB.

JKCNePpUMEHTAIbLHbIE METOAbI
HU3yUYEeHHUS BelleCTB M UX NMpeBPALLeHUIi:
O JleMoHcTpanuu:

0 pasnokeHue mepokcHuaa BOAOpoaa B
MPUCYTCTBUH KaTaau3aTopa.

0 JlTaGopaTOpHBIE OIBITHI:

O MIPOBEICHUE PEAKLIMI HOHHOTO
oOMeHa;
O OIPEAEIICHUE CPEbI PACTBOPOB

BEIIECTB C NOMOIIBI) YHUBEPCAIBHOTO
WHAUKATOPA.

B 3aBUCUMOCTH OT Pa3JIMYHBIX
(bakTOpOB, a TaK)KE XapakTep
CMEILEHUS] XUMUYECKOTO PaBHOBECHUS
MO/ BJIUSIHUEM BHEIIIHUX
BO3jAeicTBUM (MpuHIMO Jle
[IaTenbe).

PackpbIBaTh CyIIHOCTB:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKui MOCPEACTBOM COCTABIICHHUS
AJIIEKTPOHHOTO OajlaHca dTUX
peakIuii; peakiuii HOHHOTO 0OMEeHa
MyTEM COCTABJICHHS UX MOJHBIX U
COKpAaIIEHHBIX NOHHBIX YPAaBHEHUI;
pEaKIU TUAPOIIN3a, PEAKIUN
KOMILIEKCOOOpa30BaHUsI

(Ha mpuMepe TUAPOKCOKOMIIIEKCOB
[IMHKA U amoMuHus). [TpoBoauTs u
OMUCHIBATh XUMHUYECKUI
AKCIEPUMEHT: ONPEACICHUE CPEIbI
BOJIHBIX PACTBOPOB BEILIECTB;
IIPOBEICHUE PEAKIIUI HOHHOTO
oOMeHa; U3yueHHUe BIUSHUS
pa3nTUYHBIX (JAKTOPOB HA CKOPOCTH
peakIui 1 MOJI0KEHUE XUMUYECKOTO
pPaBHOBECHSI.

CrnenoBath nMpaBujIaM MOJIb30BaHUS
XAMUYECKOU MTOCYI0U
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. [Ipaktuueckue padothl: Ne 1.
Bnusgnue paznuyHbix (akTopoB HA
CKOPOCTb XUMUYECKOHN peaKIuu;

Ne 2. BnusiHue pa3nuuHbX (HaKTOpoB
Ha MOJIOKEHHE XUMHUYECKOTO
paBHOBECHS,

Ne 3. Xumnueckue peakuyu B
pPacTBOPAX AIEKTPOIUTOB.

. Pacuernsie 3agaun: O

pacdeTsl Macchl BEIIECTBA WIIN
o0beMa razoB 110 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE WIIU
00BbEMY OJJHOTO M3 yYaCTBYIOLIUX B
peaklMMi BEILECTB;

O BBIYMCJIICHHUE MACcCOBOM JOJIU U
MOJISIPHOM KOHLIEHTpAI[M1 BEUIECTBA B
pacTBopE;

g BBIYUCJIEHHE MacChl (00beMa,
KOJIMYECTBA BEUIECTBA) MPOAYKTa
pEaKINH, €CIIU OJJHO U3 BELIECTB JaHO
B BHJIE PAaCTBOPA C ONPEIECICHHON
MAaCCOBOU JI0JIEW PACTBOPEHHOIO
BEILECTBA

U 1abopaTOpHBIM 000PYI0BaHUEM.
[IpencraBisaTs pe3ynbTaThl
XUMHUYECKOIO IKCIIEPUMEHTA B
(dopMe 3anucu ypaBHEHUM
COOTBETCTBYIOILIUX PEAKIUNA U
JIeJ1aTh BBIBOJIbI HA UX OCHOBE.
[IpoBOAUTH BHIYMCIIEHUS: C
UCIIOJIb30BAaHUEM MOHATHUS «MACCOBas
JI0JIs1 BEIIECTBA B PACTBOPE», a TAKIKE
10 YPaBHEHUSAM XUMHUECKHUX
peaKUuii, B TOM YHCIIE
TEPMOXHUMHUYECKUE PACUETHI

Hroro no paszneny

39

Paznen 2. Heoprannmueckasi Xumusi
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2.1

Hemeramsl

31

[TonoxxeHne HeMeTALIOB

B [lepnoauueckor cucTeMe XMMHYECKUX
snementoB J.M. MenpaeneeBa u
OCOOCHHOCTH CTPOEHHUS X aTOMOB.
du3nyecKre CBONCTBA HEMETAIJIOB.
AJIOTpOIHS HEMETAIJIOB (Ha IpUMepe
KHCJIOpOoa, cephl, hochopa u yriaepoa).
Bonopon. [Tonyuenne, puzndeckue u
XUMHYECKUE CBOMCTBA (pEAKIIMU C
MeTa/llaMy U HEMETAJIJIAMH,
BOCCTAHOBJICHHE OKCHJIOB U COJICH).
I'mppunel. TonMBHBIE 3JIEMEHTHI.
I'anorensl. HaxoxaeHnue B mpupoze,
CHOCOOBI MOTy4YeHus: (PU3NYECKUE U
XUMHUYECKUE CBOMCTBA.
I"anorenoBogopoabl. Baxueimme
KHCJIOPOJICOJIEpIKAIINE COSTUHEHUS
rasioreHoB. JlabopaTopHbie u
IIPOMBIIIIJICHHBIC CIIOCOOBI MMOJTyICHUS
rajgoreHoB. [I[pumeHeHue rajoreHoB u
HX COCAUHECHUM.

Kucnopon, o3o0H. JlaboparopHbeie u
MIPOMBITIUICHHBIE CTTIOCOOBI TMOTYYEHUS
Kkucyopoaa. Guznyeckne 1 XuMUIECKUE
CBOMCTBA KHUCIJIOPOJIa U 030HA; UX
npuMeHeHue. OKCUAbI U MEPOKCHUIBI.

PackpbiBaTh CMBICIT H3y4aeMbIX
MOHSATUM (BBIICTSATH UX XapaKTEPHbIE
MPU3HAKH) U IPUMEHSTh 3TU MOHATHS
IIPY OMMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, AJI OObSICHEHUS
OTJIETBHBIX (DAKTOB U SIBJICHU.
OOBCHATH 00IIIME 3aKOHOMEPHOCTH B
VU3MEHEHHUH CBOMCTB HEMETAJIIOB U UX
COEAMHEHUN C YYETOM CTPOCHHS UX
aTOMOB U TMOJIOKEHUS B
[Tepnoanueckoit cucreme
XUMHYECKHX raemenToB 1. U.
Menpaeneena.

XapakTepu3oBaTh (OMKUCHIBATH)
001111e XUMUYECKUE CBOMCTBA
HEMETAJJIOB, UX BaXKHEHIIINX
COCJIMHEHUH, ITOITBEPKIAAS ITO
ONMCaHNE MPUMEPAMHU YPaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKHUX
peaKuuil.

CocTaBisiTh ypaBHEHHS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii 1 peakiuii HOHHOTO OOMEHa
U PacKpbIBaTh UX CYITHOCTh C
MTOMOIIIBIO JIEKTPOHHOIO OajlaHca U
VIOHHBIX YPaBHEHUN.
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Cepa. HaxoxaeHue B mpupojie, CiocoObI
MOJTy4eHUs1, PU3NUECKUE U XUMUUECKHE
cBoiicTBa. CepoBO0pO, CYTbMUIBL.
Oxcunsl cepri(1V) u (V). Cepaucras u
CEpHasi KUCJIOTHI U UX COJIU.
Oco0EeHHOCTH CBOMCTB CEPHOM KUCIIOTHI.
[TpumeHeHue cepbl U €€ COETUHEHUIA.
A3zot. HaxoxieHue B mpupoze, crnocoosbl
HOJTyYeHUs, PU3NYECKUE U XUMUUECKHE
cBOMCTBAa. AMMUAK, HUTPUbL. OKCHIbI
a30Ta. A30TUCTas U a30THAs KUCIOTBI U
ux coju. OCOOEHHOCTH CBOMCTB a30THOM
KUCIOTHI. [IpuMenenne azora u ero
COEIMHEHUI. A30THBIE YIOOPEHHUS.
docdop. Haxoxaenue B npupose,
CIOCOOBI MOTy4YeHUs1, GU3UUECKUE U
XUMUYeckue cBorcta. Pochuabl u
dbochun. Oxcunapl hochopa,
oprodochopHas KHCIIOTa U €€ COJIH.
[Tpumenenue dhocdopa u ero
coenuHenuii. @ocopHbie y100peHusl.
Yraepon. Haxoxnenne B npupoe,
CH0COObI MOTy4YeHUs], PU3NUECKUE U
XUMHUYECKHE CBOMCTBA. OKCHIBI
yraepoaa(ll) u (IV), yronbHas kucnora u
ee conu. [[puMeHeHune yrieponaa u ero
COEJIMHEHUM.

XapaxkTepu3oBaTh BIUSIHUE
HEMETAIJIOB U UX COCIMHEHUN Ha
YKMBBIE OPTaHU3MBI; OMUCHIBAThH
MIPUMEHEHUE B PA3JIMYHBIX 00JACTAX
MPAKTUYECKON AEATEIbHOCTH
YEJI0BEKA.

[TonTBEpXKaTh CyIIECTBOBAHUE
TE€HETUYECKOU CBS3U MEXKITY
HEOPTaHUYECKUMU BEIIECTBAMU C
MTOMOIUIBIO YPaBHEHUI
COOTBETCTBYIOIINX XUMHYECKUX
peaKuuil.

[IpoBOoaUTH peakiuy,
MOJATBEPKAAIOIINE KAaUECTBECHHBIN
COCTaB BEILIECTB; pACIIO3HABATH
OTIBITHBIM ITYTE€M aHUOHBI,
MPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

Hab6nronaTh u onuchIBaTh
JIEMOHCTPALIMOHHBIA SKCIIEPUMEHT;
CaMOCTOSITENIbHO TJIAHUPOBATh,
MPOBOAUTH U ONUCHIBATH XUMHUECKU
AKCIIEPUMEHT (JTa00paTOPHBIC OTIBITHI
U IIpaKTUYECKUe paboThl);
MPEJCTABIIATH PE3YJIbTAThI
XUMHYECKOTO IKCTIEPUMEHTA
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Kpemunit. Haxoxnenue B npupoje,
CHOCOOBI MOTy4YeHHs, PU3NUECKUE U
XUMHUYECKHE cBoMcTBa. OKCUA
kpeMHusA(1V), KpeMHUEBas KUCIOTA,
cwinKatel. [I[puMeHeHne KpeMHuUs U ero
coequHeHni. CTekI10, ero MmojiyueHue,
BU/JIbI CTEKOJL.

JKCIepUMEHTAJIbHbIE METObI

HU3YyUYEeHHUS BelIeCTB M UX NMpeBPAILeHHUIi:

0 JlemoHcTpanuu:

g 00pa3Ilbl HEMETAJIIOB;

0 ropenue cepsol, hochopa, xenesa,
MarHus B kuciopoze. U JlaboparopHsie

onbIThl: [ KauecTBEHHbIE peakMK Ha
HEOpPraHWYECKNE MOHBI U KaTUOH
BOJIOPOJ1a;

g MOJIy4YeHHE U COOMpPAHKE Tra30B.

O ITpaktuuyeckue padbOTHI:

Ne 4. Pemenue skcnepuMEHTaIIbHBIX
3aja4 no TeMe «l'amorensn»; Ne 5.
Petienue sxcnepuMeHTaIbHbIX 3a71a4 10
teme «Cepa u ee coequHeHus». Ne 6.
Pemienue sxcrnepuMeHTaIbHbIX 3a71a4 M0
TeMe «A30T u Gocdop u ux
COCTMHEHUSD.

B (hopMe 3amucu ypaBHEHUH

COOTBCTCTBYIOIINUX peaKuHﬁ n acjI1aThb

BBIBOJIBI HA UX OCHOBE.

CrnenoBaTh MpaBHIaM MOJIb30BAHUS
XAMUYECKOU TTOCYJI0H U
71a00paTOPHBIM 000PYTOBAaHUEM.
[IpoBOIUTH BHIYUCIICHHS TI0

YPaBHCHUAM XHUMHUYCCKHUX peaKHHﬁ.

CaMOCTOATENBHO IIJIAHUPOBATh U
OCYULIECTBIIATH CBOXO
ITIO3HABATEIIbHYIO IESTENBHOCTD;
IIPUHAMATh AKTUBHOE y4acTHE B
IpynnoBOil y4eOHOU AeSTENbHOCTH
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d PacueTHbie 3a1aun: BIYUCIICHHE
MacChl BEIIeCTBA WM 00beMa ra3oB 10
W3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WiIH 00beMy OJHOTO U3
YYaCTBYIOIIMX B PEaKIUU BEIECTB;

O BBIUHCIICHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB
pEaKINH, €CIM OJTHO U3 BEIIECTB UMEET
MIPUMECH;

0 BBIYHCIICHHE Macchl (00BeMa,
KOJIMYECTBA BEUIECTBA) MPOAYKTa
pEaKInH, eCIIM OJTHO M3 BEIIECTB JaHO B
BHJIC PACTBOpA C OMPE/ICICHHOM
MAaCCOBOM JIOJIEW PACTBOPEHHOIO
BCIIIECTBA,

O BBIYMCJICHUE BBIXOJa ITPOIYKTa
PEAKIMU OT TEOPETUYECKU BO3MOKHOTO

2.2

MeTtamisl

23

[Tonoxxenne metannoB B [lepuoanueckoit
CHUCTEME XMMHUYECKUX DJIEMEHTOB.
Oco0EHHOCTH CTPOCHUS ICKTPOHHBIX
000JI0YEK aTOMOB METAJIJIOB.

OO6mue hu3nyecKnue CBOMCTBA METAJIIOB.
[IpuMeHeHue METaJIJIOB B OBITY, IPUPOJIC
u TexHuke. CriaBbl METAJIJIOB.
DIEKTPOXUMHUYECKUI P HAITPSKEHUM
MeTaiioB. O01ue crocoObl MOTyYeHUS

PackpeiBaTh CMBICIT U3y4aeMBbIX
MIOHSATHUH (BBIICTIATHh UX XapaKTePHBIC
MPYU3HAKW) U IPUMEHSTH 3TH MOHATHUS
MPU OMMUCAHUMU COCTABA U CTPOECHUS
HEOPraHWYECKUX BEUIECTB, IS
0OBSICHEHUS OTAEIbHBIX (PAKTOB U
SIBJICHUMH.

OOBsCHITH 00IIME 3aKOHOMEPHOCTH B

W3MEHEHUHU CBOMCTB DJIEMEHTOB —
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METAJIJIOB: TUAPOMETAILTYPTHUS,
MAPOMETAJUTYPIHsl, AIEKTPOMETATUTYPIHsl.
[loHATHE O KOPPO3UH METAIIOB.
CrocoOpbI 3alTUThI OT KOPPO3HUH.

O61mas xapakrepuctuka Metauio 1A-
rpynisl [leproanydeckoi cucTeMbl
XUMHMYECKUX JIEMEHTOB. Hatpuii u
KaJIM: MoTy4eHue, Gu3nuecKue u
XUMUYECKUE CBOKCTBA, IPUMEHEHHE
MPOCTBIX BEIIECTB U UX COCTMHEHUMN.
OO6m1as xapakTeprucTUKa METaJlJIOB
IHA-rpynnsl [lepuonyeckoi cucTeMsl
XAMHUYECKUX AJIEMEHTOB. Maruuii u
KaJIBIIUH: TTOTy4eHne, Pu3nueckue u
XUMHUUYECKUE CBOMCTBA, TPUMEHEHHE
MPOCTBIX BEIIECTB U UX COCTMHEHUH.
JKecTKoCTh BOJBI M CITIOCOOEI €€
YCTpPaHEHHUS.

AIOMHUHMI: TIONTydeHue, pundeckue u
XUMUYECKUE CBOMCTBA, IPUMEHEHHE
MIPOCTOTrO BELIECTBA U €T0 COEAUHEHHUIA.
AmMdoTepHbIE CBOWMCTBA OKCHIA U
TUAPOKCHUA ATFOMUHUS,
TUAPOKCOKOMITIIEKCHI aTFOMUHUSI.
OO6m1as xapaKTeprucTUKa METaJIJIOB
no6ouHsix noarpymi (b-rpymnm)
[Teproauyeckoil CUCTEMbI XUMHUYECKUX

METAJVIOB U UX COCMHEHUN C YUYETOM
CTPOEHHUS UX aTOMOB U MOJIOKECHUS B
[Tepunoanueckoit cucreme
XUMHUYECKHX daemeHToB [[. H.
Menneneesna.

XapakTepu3oBaTh (OIMUCHIBATH)
oOlue XMMHUYECKHE CBOMCTBA
METaJIOB, UX BOKHEHIIINUX
COCAVMHEHUN, ITOATBEPKIAS ITO
ONMCaHUE NMPUMEPAMU YPaBHEHMI
COOTBETCTBYIOIINX XUMHYECKUX
PEaKLNil; TPUMEHECHUE METAILUIOB B
Pa3JIMYHBIX 00JIACTAX MPAKTUYECKON
JIESITETbHOCTH YEJIOBEKA, a TAKXKE
WCMOJIb30BaHUE UX JIJIS1 CO3JAHUS
COBPEMEHHBIX MATEPHUATIOB U
TexHoJIorui. OnUChIBaTh CIIOCOOBI
3alIUThl METAJUIOB OT KOPPO3HUH.
PackpbIBaTh CyIIHOCTH
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEaKIHM TOCPEACTBOM COCTABIIEHUS
AJIEKTPOHHOTO 0ajaHca dTUX
pEaKIUu.

[TpoBoauTh peaxkuuu,
MOJTBEPKAAIOIINE XapaKTEPHBIE
CBOMCTBA U3y4YaeMbIX BELIECTB,
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AJIIEMEHTOB.
duznyeckre 1 XUMUYECKUE CBOMCTBA
XpoMa U ero coeuHeHuid. OKCuabl u
rupokcubl xpoma(ll), (1) u (VI).
XpomaThsl U AUXPOMATHI, UX
OKHCJIMTENIbHBIE CBOMCTBA. [lomyuenue
U IpuMeHeHue Xpoma. Oru3ndeckue u
XUMHUYECKHE CBOMCTBA MapraHIia M ero
COCIVHEHNH.

OcHoBHble coeaunenus: wmaprania (1),
(1V), (VD u (VII).

[lepmaHraHaT Kajaus, €ro OKUCIUTEIIbHbBIC
CBOMCTBA.

duznyeckre 1 XUMUYECKUE CBOWCTBA
JKese3a u ero coeauHeHu. OKCUIbl,
ruapokcuanl u cou xeneza(ll) u (11).
[lonydeHne U IpUMEHEHHE JKelle3a U

€ro CILIABOB.

Menp: nonydenue, GU3NIECKUE U
XUMUYECKHE CBOMCTBA, TPUMEHEHHUE
MIPOCTOTO BEIIECTBA U €r0 COCAMHCHUM.
[{uHK: omydeHue, GU3NIECKUe |
XUMHUYECKHE CBONCTBA, TPUMEHEHUE
MPOCTOTO BEIECTBA U €r0 COSTMHCHUI.
AmMdoTepHbIe CBOWCTBA OKCHAA U
THAPOKCUIA ITUHKA,

THIPOKCOKOMITIIEKCHI ITUHKA.

pacrno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJIJIOB, IPUCYTCTBYIOIINE B
BOJIHBIX pacTBopax. [IpoBoauts u
OTHCHIBATh XUMUYECKUHN
AKCIIEPUMEHT (1a00PATOPHBIE OIBITHI
U TIpaKTU4YEeCKUe paboThl);
MPEACTABISATH PE3YIIbTAThI
XUMHYECKOTO IKCIIEPUMEHTa B
(dbopme 3anucu ypaBHEHH
COOTBETCTBYIOLIMX peakUUi U 1eaTh
BBIBO/IbI HA UX OCHOBE.

CrnenoBaTh IpaBuUiiaM MOJIb30BaHUS
XUMHUYECKOH MOoCy10il U
71a60paTOPHBIM 000PYAOBAHUEM.
[TpoBOAUTH BHIYMCICHUS IO
YPaBHEHUSAM XUMHUYECKUX PEAKIIHM.
CamMOCTOSTENBHO IUIAHUPOBATH U
OCYUIECTBJISITH CBOIO
MO3HABATEJIbHYIO JEATEIbHOCTD;
NPUHUMATH AKTUBHOE YyJacTHe B
IpynnoBoOil y4eOHOU AesTENbHOCTH
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3KCHepI/lMeHTaJIbeIe METOAbI
N3YYCHUHA BEIIECCTB N UX npeBpameHnifl:

O JleMoHCTpaIuu:

d KOJUTCKITUS «MeTtas u
CILTaBbI»; 0  B3aummojeicTBHE
IICIOYHBIX

U TIEJIOYHO3EMETBHBIX METAJLIOB C BOJIOH
(BO3MOXKHO HCTIOJIb30BaHUE
BUJIEOMATEPHUAIIOB). 0
JlaGopatopHbie OTIBITHI: O

B3aMMOJICUCTBHUE MICIOYHBIX

U IIEI0YHO3EMEJIbHBIX METAJIJIOB C BOJOU
(BO3MOYKHO HCITOJIb30BaHUE
BHJIEOMATEPHUAIIOB);

O B3aUMOJICUCTBUE  THAPOKCHUIOB
QTIOMUHUST W 1MHKAa C pacTBOpaMu
KHUCJIOT Y IIEJIOYCH;

O KaueCTBCHHbBIC peakunu Ha

katrnoHbl MeTayioB. O Ilpaktuueckue
paboThI:

Neo 7. Pemienue 3kcriepuMeHTaNbHBIX
3a/1a4 o TeMe «MeTalTbl TIIaBHbIX
MOATPYIII;

No 8. Pemienne 3KcrniepuMeEHTaTbHBIX
3aay mo Teme «MeTamibl MOOOYHBIX
TOATPYIIITY.

O PacuerHble 3a1a4un:
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d BBIYHCJIEHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa
pEaKInu, €CIIi OJTHO U3 BEIIECTB IaHO B
BUJIE pAaCTBOpA C OIpeIeICHHON
MacCOBOM JI0JI€M pACTBOPEHHOTO

BEIIIECTBA, WM UMeeT npumecu; [
BBIYHCJIEHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
peaKIu, eCiIu OJTHO M3 BEIIECTB JIaHO B
BHJIC PACTBOPA C OMPE/ICICHHOM
MAaCCOBOM JIOJIEW PACTBOPEHHOTO
BEIIECTBA;

0 BBIYUCJICHHE BBIX0/1a MPOYKTa
pEeaKIuy OT TEOPETUUSCKH BO3MOYKHOTO

Hroro no pazneny

54

Pa3zngea 3. Xumud u :Ku3Hb
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3.1

MeToabl mO3HAHUS
B XUMUU. XUMUSI U
JKU3Hb

Pounb xumun B 06ecrieyeHuN YCTOMYUBOTO
pa3Butua yenoBeuectsa. [loHsaTHE O
HAay4YHBIX METOJIaX NTO3HAHUS U
METO/I0JIOTUN HAyYHOT'O UCCIIETOBAHHUS.
Hay4Hble TpUHIMIIBI OPraHA3aUuU
XUMHUYECKOTO IIPOU3BOJICTBA.
[TpoMblIlIIeHHBIE CIIOCOOBI TOTYYEHUS
BAXHEHIIMX BeEIleCTB (Ha MpUMepe
IIPOU3BOJICTBA aMMHAKa, CEepHOMU
KHUCJIOTBI, MeTaHoua). [IpoMbliieHHbIe
CIIOCOOBI MOTYYEHHS METAJUIOB

PackpbIBaTh poJib XUMHH B PEIICHUN
HEPreTUYCCKHX, CHIPhEBBIX H
HKOJIOTHUYECKUX MPOOJICM YeI0BEUESCTRA,
OIKCHIBATH OCHOBHBIC HAIIPABIICHUS
Pa3BUTHS XMMHUYECKON HAYKU U
TEXHOJIOTHH.

[TpuMeHATh paBuiia 0€30MacHOTO
oOpallleHHsI C BeleCTBaMH,
UCII0JIb3YEMBIMH B IIOBCETHCBHOM YKU3HH,
a TaK)Ke IpaBuiIa 0€3011aCHOTO TTOBSACHUS
B L[EJISX
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Y CIUIABOB. XMMHUYECKOE 3arpsI3HEHUE
OKPYKAIOUIEN CPENIbI U €r0 MOCIEICTBUA.
Ponp xumun B o6ecrieueHn
DHEPTreTUYECKON OE30TacCHOCTH.

XuMHsT HU  3J0pOBBE  UEIIOBEKA.
JlekapcTBeHnnble cpencrBa. [IpaBuina
HCTOJIb30BAHUSA JIEKapCTBEHHBIX
npenapatoB. Poib XuMuM B pa3BUTUU
MEIUIMHBL.

Xumus nuiy. OCHOBHBIE KOMITOHEHTHI
nuny. [Tumessie qo6aBku. Ponb xumuu B
oOecrieyeHuu MUIIeBOM 0€3011acCHOCTH.
Kocmernueckue u nappromepHbie
cpencrtBa. beitoBas xumus. [IpaBuia
0€30IacHOr0 UCIOJIb30BAHUS MIPenapaToB
OBITOBOM XMMUHU B ITIOBCEIHEBHOU KU3HH.
XuMus B CTPOUTENBCTBE. BaxkHelimme
CTPOUTEJIbHBIC MaTepHabl (IIEMEHT,
0eToH). [Ipon3BOACTBO CTPOUTEIIHHBIX
MaTEPUAJIOB.

XUMHS B CEJILCKOM XO35HCTBE.
Opranunyeckre 1 MUHEpAIbHbIE
yaoOpeHwusl.

Heoprannueckue marepuaisl
(KOHCTPYKIIMOHHBIE MAaTepHUAJIbl, KPACKH,
CTEKJIO, KepaMuka). Marepuaibl 1
AJIEKTPOHUKHU. HanoTexHonoruu

cOepeKeHus 310pOBbsl U
OKPYXKaroUer MPUPOTHON CPEbI;
MMOHMMATh OMACHOCTh BO3/ICUCTBUS HA
JKUBBIE OPTaHU3MbI OMPEEICHHBIX
BelIeCTB, cMbIci moka3zarens [TJ1K,
MOSICHATH HA IPUMEPAX CITOCOOBI
YMEHBIIICHUS U TIPEAOTBPAILICHUS UX
BPEIHOTO BO3/ICUCTBUA.
AHaIU3UpOBaTh U KPUTUUECKH
OILICHUBATh UH(OPMAITUIO, CBA3aHHYIO
C XMMUYECKUMU MPOLIECCAMH U UX
BIIMSIHUEM HA COCTOSTHUE
OKPY’KarOIIEU CPEIBI.

Hcnonb30BaTh MOTyYECHHBIC 3HAHUS
U TIpeJICTaBIICHUs O cepax
JIEATEIIbHOCTH, CBSI3aHHBIX C HAYKOU
Y COBPEMEHHBIMH TEXHOJIOTHSIMU,
KaK OCHOBY JJIsl ODUCHTAIIUU B
BBIOOpE CBOEH OyayIIeit
poheCCUOHATIBHON JIEATEIIbHOCTH.
Hcnonp30BaTh CUCTEMHBIE
XUMHUYECKUE 3HAHUS JIJIs1 OOBSICHEHUS
Y TIPOTHO3UPOBAHUS SIBJICHUM,
MMEIOLIUX €CTECTBEHHO-HAYUYHYIO
MPUPOJy, IPOTHOZUPOBATH,
aHaJM3UPOBATh U OIIEHUBATH C
MO3ULIMN SKOJOTUYECKOU
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0€e3011aCHOCTH IOCJIEICTBUS OBITOBOM
Y TIPOM3BOJICTBEHHOU JESATEIHHOCTH
YeJI0BEKa, CBSI3aHHOM C
nepepaboTKOM BEIIECTB;
WCIIOJIb30BaTh MOJYYEHHbIE 3HAHUS
JUISL IPUHSTHSI TPAMOTHBIX PeIIeHUM
po0JIeM B CUTYaITUsX, CBI3aHHBIX C
XHUMHUEH.

[IpuHrMaTh y4acTue B OOCYXKICHUHU
po0JieM XUMHYECKOMH

¥ DKOJIOTMYECKOW HAIPABICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO TTO3HITHIO
1o npoOjeMe U npejjaraTh
BO3MOYKHBIC ITyTH €€ PEIICHUS

Hroro no pazneny 9
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME

65



®enepanbHas padouas mporpamMma | Xumus. 10-11 kiaccel (yriryOJieHHBIH ypOBEHb)

IMEPEYEHDb (KOAU®UKATOP) IPOBEPSIEMbBIX TPEFOBAHUI K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHOU
IPOTPAMMBI CPEJHET'O OBIIIETO OBPA3SOBAHUS U DJIEMEHTOB
COJIEPKAHHMS IO XUMHNHN

Jlji mpoBeeHusl €MHOr0 roCyAapCTBEHHOrO 3K3aMeHa 1o xumuu (nanee — EI'D
M0 XHWMHHU) HUCHOJB3YyEeTCs TNepeueHb (KOAM(PHUKATOpP) MPOBEPSEMBIX TpPeOOBaHUHN K
pe3yabTaTaM OCBOEHHMs OCHOBHOM 0Opa30BaTEIbHOW IMPOrpaMMbl CpPEIHEro OOIIero
0o0pa30BaHMsI U IEMEHTOB COACPKAHUSL.

IIpoBepsiembie Ha EI'D no xumuu TpedoBaHus K pe3yJibTATAM OCBOCHUSI OCHOBHOM
o0pa3oBaresibHOI POrpaMMbI CpelHero 001ero 00pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHMS K IPEAMETHBIM PE3YyJbTaTaM OCBOCHUS
MPOBEPSAEMOTO OCHOBHOM 00pa3oBaTeILHON MPOrpaMMbl CPEIHETO OOIIETO
TpeOOBaHHUS oOpa3oBaHus
1 Brnaaenue cucteMoil XMMHUUYECKUX 3HAHUM, KOTOpas BKIIIOYAET:
1.1 OCHOBOIIOJIaraloIie TMOHATHA (XMMHYECKHM  3JIEMEHT, aToM,

U30TONBI, AJIEKTpOHHAs 00o0JIouka aroma, S-, P-, d-dIIEKTpOHHBIC
opOuTanyM aTOMOB, OCHOBHOE€ W BO30YXIEHHOE COCTOSHHE aToma,
WOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JEKTPOOTPHULATEIBHOCTh, CTEIECHb
OKHUCJIEHUS, XUMHUYECKasg CBsi3b (OG- U T-CBA3b, KpATHBIE CBS3M),
ruOpuan3aius aTOMHBIX OpOWTanel, KpPUCTANIMYECKasl pelleTka,
MOJIb, MOJIIpHAsI Macca, MOJISIPHBIN 00beM, MOJISIpHAsi KOHIIEHTpaLHs,
pacTBOpHl (MCTHHHBIE, TUCIEPCHBIE CHCTEMBI), KPUCTAIIIOTHAPATHI,
YIIEPOJHbIN CKEJEeT, PYyHKIMOHAIbHAS TPYINa, paguKaji, U30MEpPHI,
CTpyKTypHas (Gopmyia, H30Mepusl (CTPYKTypHas, I€OMeTpUYEecKas
(uuc-,  TpaHCH30MEpHs), TOMOJOTMYECKMH  psll, TOMOJIOTH,
YIIEBOAOPOAbI, KHUCIOPOI- M  a30TCOAEpKAUIUE COEAUHEHUS,
OMOJIOTUYECKA AaKTUBHbIE BelecTBa (YriaeBOAbl, XKUPbI, OENKH),
MOHOMEp, NOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE
COEMHEHMSI, KPEKHHT, PU(OPMUHT, TUIBl XUMHYECKHX pPEaKIHii
(OKUCTUTENBHO-

BOCCTAHOBUTENBHBIC, 3K30- U SHIAOTEPMUYECKHE, PEAKIIMH MOHHOIO
oOMeHa, TOMO- W TETEpOreHHBbIe, OOpaTHMble M HEOOpaTUMEIE),
pacTBOp,  DJIEKTPOJIUTHL,  HEIJEKTPOJUTHI,  DIEKTPOJUTHUECKAS
JUCCOLMAIMS, CTEIIEHb AMCCOLUAIINH, OKUCIUTEh, BOCCTAHOBUTEID,
ANEKTPOJIN3, CKOPOCTh XUMUYECKON pEeaKIIuU, XUMUYECKOE
paBHOBECHE)

1.2

TEOPUU M 3aKOHBI (TEOPHUS XMMHUYECKOTO CTPOEHUS OPTraHHUYECKUX
BemiecTB A.M. byTnepoBa, Teopust 3JIEKTPOJIUTUUECKON AUCCOIMAIINH,
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[lepuomnueckuit 3akon J[.MI. MeHneneeBa, 3aKOH COXpaHEHUsS MacChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUU SI3bIK XHMHH, MHUPOBO33PEHUYECKHE 3HAHMS,
JeXalye B OCHOBE IMOHMMAaHWA TMPUYUHHOCTH M CHUCTEMHOCTH XUMHUYECKUX
SABJIECHUN, COBPEMEHHBIE MPEJICTABICHUS O CTPOCHHM BEIIECTBA HA ATOMHOM,
MOJIEKYJISIPHOM M HAAMOJIEKYJISIPHOM YPOBHSX

1.3

MMpCACTAaBJICHUA O MCXaHMU3MaX XHUMHUUYCCKUX peaKuHﬁ, TCPMOANHAMHUYCCKUX U
KHMHCTUYICCKUX 3dKOHOMCPHOCTAX HX IHPOTCKAHHA, O XMMHUYCCKOM PABHOBCCHUH,
AUCIICPCHBIX CUCTEMAX

1.4

Q)aKTOHOFPI"IeCKI/Ie CBCACHUA O CBOﬁCTBaX, COCTaBC, IIOJYYCHHUH U Oe30macHOM
HCIIOJIb30BAHUN BaXKHEHUIITNX HCOPraHU4YCCKUX U OPraHUYCCKUX BCIUICCTB B 6BITy
u HpaKTHqCCKOfI ACATCIIPHOCTH 4YCIOBCKA

1.5

O6IHI/IC HAY4YHBIC IIPUHOMUIIBI XHMHYCCKOI'O IIPOU3BOACTBA (Ha IIpuMepe
IIpONU3BOACTBA CepHOﬁ KHCJIOTBI, aMMHaKa, MCTAHOJIA, Hepepa6OTKI/I He(i)TI/I)

CdhopMUpOBaHHOCTH YMEHUM BBISIBIISATH:

2.1

XapakTepHbIE IPU3HAKM M B3aUMOCBS3b W3YYCHHBIX IOHITHH, IPUMEHSITH
COOTBETCTBYIOIIME  IOHATHS 0IPU  ONUCAHWH CTPOCHHS U CBOWCTB
HEOPTaHUYECKUX U OPTaHMYECKUX BEIIECTB U UX MPEBPALICHUI

2.2

B3aMOCBSI3b XUMMYECKHUX 3HAHUN C IOHITUSMHU U MpCaACTAaBICHUAMU OPYI'UX
npcaMcTOB IJIA 0ojice OCO3HAHHOTO IOHUMAaHHS M OOBSICHCHMS CYIITHOCTH
MAaTCpUAJIbHOIo0 CAMHCTBA MHUpa

CdhopMUpOBaHHOCTh YMEHUS UCTIOJIH30BATh:

3.1

HauMEHOBAaHMSI XUMHUYECKUX COCJIMHECHUN MEXKIyHApPOIHOTO cor3a
TEOPETUYECKOW M NPHUKIATHOM XWUMHM W TPHUBUAIBHBIC HAa3BaHUS BEIIECTB,
OTHOCSIIUXCS K HW3YYEHHBIM KJaccaM OpPTraHUYECKUX ¢ HEOPraHHUYECKUX
COCJIMHCHUH

3.2

XUMUYECKYI0 CUMBOJIMKY JJIsl COCTaBjeHUs! (OpMYJT HEOPTaHUUECKUX BEIIECTB,
MOJIEKYJISIDHBIX U CTPYKTYPHBIX (Pa3BEpPHYTHIX, COKPAIIEHHBIX U CKEJICTHBIX)
(dbopMysT OpraHMYECKUX BEIIESCTB

CdopMupoBaHHOCTH YMEHUS KIaCCUPUITUPOBATH:

4.1

HCOPraHU4CCKHUC BCHIICCTBA, CaAaMOCTOATCIIBHO BBI6I/IpaTB OCHOBAHHA U KPUTCPHHU
I KJIaCCI/ICI)I/IKaLII/II/I HN3Yy49aCMbIX XUMHUUYCCKUX 00BEKTOB

4.2

OpraHU4YCCKHE BCUICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBAHHUA N KpUTCPUUN AJIA
KJ'IaCCI/I(l)I/IKaLII/II/I HN3Yy4aCMbIX XUMHUUYCCKUX 00BEKTOB
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4.3

[0 pPa3aU4YHbIM MpU3HAKaM (YUCIY M COCTaBy pEarupyrollux BEIECTB,
TerioBoMy 3(QexTy peakuuu, U3MEHEHHUIO CTENEHEH OKHCIICHHUS JJIEMEHTOB,
00paTUMOCTH PEAKIIMH, YYACTHIO KaTaau3aropa)

CdopMUpOBaHHOCTh YMEHHS XapaKTEpU30BaTh IJIEKTPOHHOE CTPOCHHUE ATOMOB
(B OCHOBHOM M BO30Y>KJICHHOM COCTOSIHUM) U MOHOB XMMHYECKUX 3JIEMEHTOB 1 —
4 nepuonoB Ilepmoanueckoit cucremnl J[.MI. MenaeneeBa u uX BaJ€HTHBIC
BO3MOXXHOCTH, WCIIOJIB3ysS TOHATHSA S-, P-, O-37IeKTpoHHBIC OpOHTAaH,
SHEPreTUYECKUE YPOBHU

CdopMupoBaHHOCTh YMEHHSI OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS! CBOWCTB
XUMUYECKUX DJIEMEHTOB W 00pa3yeMblX MMM COCAMHEHHM MO TepHojiaM H
rpymnmam

C(l)OpMI/IpOBaHHOCTB YMCHHUA COCTABJIATH YPABHCHHUSA XHMHYCCKHUX pCaKHI/Iﬁ u
PACKpPBIBATh UX CYHIHOCTD:

7.1

OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ IMoCpcaACTBOM
COCTAaBJICHU:A JJICKTPOHHOI'O OajaHca dTHX pCaKIIPII;'I

7.2

YPaBHEHMUS PEAKIMM PA3JIUYHBIX THIIOB; IOJIHBIE W COKPAILICHHBIE YPAaBHEHUS
peakluii HOHHOTr0 0OMEHa, YUYUTHIBAsA YCIOBUS, PU KOTOPBIX ITH PEAKLMH UIYT
110 KOHILIA

7.3

peakuMii  THApOJiM3a, pPEaKUUMid  KOMIUIEKCOOOpa3oBaHUs (Ha  IpUMepe
TUAPOKCOKOMITJIEKCOB LIMHKA U AJTFOMUHUS)

CdopMupoBaHHOCTH YMEHUS MTOATBEPKIATH:

8.1

Ha KOHKPETHBIX NMpUMEpax XapakTep 3aBUCHUMOCTH PEaKIMOHHON CIOCOOHOCTU
OpTraHUYECKUX COCAMHEHHI OT KPATHOCTH M THUIIa KOBAJCHTHOW CBs3M (G- U TI-
CBSI31), B3aUMHOTO BIIUSIHUS aTOMOB M TPYIIIT aTOMOB B MOJIEKYJIaX, a TAKXe OT
0COOEHHOCTEH peaan3aiuy pa3TuIHbIX MEXaHU3MOB MTPOTEKAHUS PEaKIui

8.2

XapakTepHblE  XMMHYECKHE CBOMCTBA  BEILECTB COOTBETCTBYIOIIIMMU
AKCIIEPUMEHTAMHM U 3alKMCIMU YPABHEHUN XUMUYECKUX PEAKIIUI

ChopMUpPOBaHHOCTh YMEHUS XapaKTEpHU30BaTh COCTAB M BaKHEWIIIME CBOMCTBA
BEILIECTB, MPUHAICKAIIUX K OMPEACICHHBIM KjaccaM W TPYIIaM COCIUHEHUHN
(mpocThie BeIECTBA, OKCHUABI, THAPOKCHUIBI, COJIA;, YTJIECBOAOPOABI, MPOCTHIC
3(upskl, CIUPTHI, PEHOIBI, AJTBJACTU/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI, CI0KHbBIC
3(UpPBI, KUPBI, YTIEBOJIbI, aMUHBI, AMUHOKHUCJIOTHI, OCIIKHN)

10

CdopMupoBaHHOCTh YMEHUS MTPOBOJUTH PACUETHI 10 XUMHUUYECKUM (opMyram U
YpaBHEHUSIM XUMUYECKUX PEAKIINIl C UCTIOIb30BaHUEM (PU3NUYECKUX BEITUYMH:
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10.1

Macchl (00bEMa, KOJMYECTBA BEIECTBA) MPOAYKTa pPEAKIHMH, €CIH OJHO U3
HCXOJHBIX BEUIECTB JAHO B BHUJE PACTBOpPA C OMNPEAECIECHHOW MAacCOBOM JOJEH
PAcTBOPEHHOTO BEIECTBA WX JaHO B H30BITKE

(MMeeT nmpuMecH)

10.2

MacCOBOW WJIM 0ObEMHOM JTOJIM, BBIX0/IAa POAYKTa PEAKIIHH

10.3

Ter10BOro d(pdekra peakiuia

10.4

00BEMHBIX OTHOIIICHUH T'a30B

10.5

I10 HAXOXJICHHIO XUMMYECKOU q)OpMy.TII)I BCIICCTBA

11

BJ'IaIICHI/IG CHUCTEMOM 3HAHHUM O MCTOAAaX HAYYHOI'O ITIO3HAHHA SIBJICHUMN IIPHUPOAELL,
HCIIOJIB3YCMBIX B CCTCCTBCHHBIX HAaYKAX W YMCHHC IIPUMCHATL 3TH 3HAHUSA IIPHU
OKCIICPUMCHTAJIBHOM HCCIICAOBAHHUHM BCIICCTB WU JIA OOBSCHEHUS XUMHUYECKHX
HBHGHHﬁ, HMCIOIHUX MCCTO B IIPHUPOAC, HpaKTHHGCKOﬁ JCATCIBHOCTH YCJIOBCKA U
B HOBCGIIHGBHOﬁ KHN3HHU

12

ChopMUpOBaHHOCT, YMEHUSI MPUMEHSTH (KMCIOJIb30BaTh) 3HAHUS O COCTaBE U
CBOMCTBAaX BEIIECTB JJIsI SKCIIEPUMEHTAILHON MPOBEPKHU TMIIOTE3 OTHOCUTEIBLHO
3aKOHOMEPHOCTEH MPOTEKAaHUS XUMUYECKHX pEakUWil W MNPOTrHO3UPOBAHMS
BO3MOXKHOCTEM WX OCYIIECTBIECHUS; CHUCTEMHBIE XUMHUYECKUE 3HAHUS IS
OOBACHEHHS] W TPOTHO3MPOBAHUSA SIBIICHUN, MMEIONINX €CTECTBEHHO-HAYUHYIO
NpUPOY; JJIS TPUHSTHS TPAMOTHBIX peHIeHUH TMpoOJeM B CHUTYyalMsX,
CBSI3aHHBIX C XUMHEHN

13

ChopmupoBaHHOCT, yMEHMSI IUIAHUPOBATb U MPOBOJUTH XUMHUYECKUH
AKCIIEPUMEHT (TOJyYyeHHEe M  H3YYeHHE CBOHCTB  HEOPraHMYECKUX U
OpPraHUYECKUX BEIECTB, KAaUE€CTBEHHbIE PEAKUUU YIJIEBOJAOPOJOB pPa3IMUHBIX
KJIACCOB M KHUCIOPOJCOJAEPKAIUX  OPraHWYECKUX  BEIIECTB, pELICHHE
HKCIIEPUMEHTAJIbHBIX  3a/lad [0  pPaclo3HAaBAaHUIO  HEOPTaHWYECKUX U
OpPraHUYECKUX BEIECTB) C COOJIOACHHEM MpaBHJl OE30MacHOr0 OOpalieHus ¢
BEILIECTBAMH UM  JJAOOPATOPHBIM  00OpYyIOBaHHEM; (POPMYIHPOBATH  LIENU
WCCIICIOBAHMsI; MPEACTABIATh B PA3IUYHON (OpME pe3yNbTaThl IKCIIEPUMEHTA,
aHAJIM3UPOBATh M OIICHUBATh MX JIOCTOBEPHOCTH

14

ChopMUpOBaHHOCTH ~YMEHHSI  OCYIICCTBIISITH  IICJICHAMPABICHHBIA  TTOWCK
XUMUYECKON HH(pOpMalMd B Pa3IMYHBIX HCTOYHMKAX (HaydyHas W ydeOHO-
Hay4Hasl JUTEparypa, CpeAcTBa MaccoBoil uHGopmaruu, ceTb WHTepHET u
Ipyrue), KPUTHUYECKHU aHATU3UPOBAThH XUMHUYECKYIO nHpopMmaruio,
nepepadaThIiBaTh €€ M MCIOJIb30BaTh B COOTBETCTBUM C TOCTABJICHHOW Y4eOHOMU
3ajaden
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15

ChopmHpoBaHHOCT, YMEHHUS TNPOTHO3UPOBATH, AHAJIM3UPOBATH M OLICHHWBATH
MH(GOPMALIMIO C TMO3ULUN SKOJIOTHUECKON O€30MacCHOCTH MOCIEICTBUN OBITOBOM
U TIPOU3BOJICTBEHHON JESATEILHOCTH YEJIOBEKa, CBSI3aHHOM C mepepadoTKoi
BEIIECTB; COPMUPOBAHHOCTH YMEHHUIN OCO3HAaBaTh OMACHOCTh BO3ACHCTBHS Ha
’KUBBIE OPTaHU3MBl OMNPEJEICHHBIX BEIIECTB, TMOHMMAs CMBICI TOKa3aTes
npeebHON TOMYCTUMOM KOHIICHTPAIMH, U TMOSICHATh Ha MPUMEPAX CIIOCOOBI
YMEHBIIICHUS U TPEJOTBPAIICHUS UX BPETHOTO BO3ICHCTBUS

Ha OpPTaHU3M YeJIOBEKa

IlepeyeHb 371eMEHTOB coiepKaHMs, MPoBepsieMbIX HA EI'D mo xumuu

Kon [IpoBepsieMblil 3JIEMEHT COJIEPHKAHUS
1 TeopeTnueckre OCHOBbI XUMHH

1.1 Crpoenne BemectBa. CoBpeMeHHass MOJENb CTpOoeHUsl aroMa. Pacmpenenenue
AJIEKTPOHOB MO DJHEpreTudeckuMm ypoBHAM. Kiaccudukanuss XUMHYECKUX
s51eMeHTOB. OCOOCHHOCTH CTPOCHUS PHEPTETHYSCKUX YPOBHEH aTOMOB (S-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXKJIEHHOE COCTOSIHUS aTOMOB. JDJIEKTPOHHAas
KoH(purypamus aroma. BaneHTHbIE 2JIEKTPOHBI

1.2 [lepuonnueckas cucrema xumudyeckux odaemeHTtoB .M.  Menneneesa.
Ousunueckuid cmbica [lepuogunueckoro 3akona .M. Menneneesa. [Ipuunnbl u
3aKOHOMEPHOCTA W3MEHEHUS CBOWMCTB DJJIEMEHTOB M HX COCIUHEHUW TI0
nepuojaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB MPOCTHIX
BEIIIECTB, BOJOPOAHBIX COSTMHEHHH, BBICIIIMX OKCUAOB U THIPOKCHIOB

1.3 BanieHTHOCTB. DneKTpOOTpHUIIATENLHOCTh. CTENEHb OKUCIICHHUS

1.4 Buapl xumudeckoi cBsA3M (KOBaJE€HTHAs, MOHHAs, METaJLIMUeCcKas, BOJOPOIHA)
U MeXaHu3Mbl ee o0pa3zoBaHus. MEXMOJIEKYJISIpHbIE B3aUMOACHCTBHUS.
BemectBa  MOJIEKYJISIpHOTO WM HEMOJIEKYJISIPHOTO  CTpPOE€HHUs.  TuIibl
KPUCTAJUIMYECKUX PEIICTOK. 3aBUCHUMOCTh CBOMCTBAa BEIIECTB OT THIA
KPHUCTAUINYECKON PEIIETKU

1.5 Xumuyeckas peakiusa.  Knaccudukammss XUMHUYECKHX peakiuii B
HEOPTaHUYECKON U OPTaHMYECKON XMMHUHU. 3aKOH COXPaHEHHUs MacChl BEIIECTB

1.6 CKOpOCTh peaKIny, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (haKTOPOB

1.7 Temnnobie 23 (HEeKTh XUMUYECKUX peakiuil. TepMoXuMuyecKkue ypaBHEHUS

1.8

OOpaTumble peakiuu. XUMHUYEcKoe paBHOBecHe. DakTOpbl, BIUSIOLIIUME Ha
COCTOsIHME XUMHUUeCcKOoro pasHosecus. [Ipunmun Jle [larense
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1.9

Onextposntuyeckas auccornuanusi. CUIIbHBIE U CITa0bIe 3JEKTPOIUTHI.
Cpena BOIOHBIX pPacTBOPOB BEIIECTB: KHUCHAs, HEUTpaibHas, LIEIOYHAs.
CremneHnp qucconuanuu. Peakiimm noHHOTO 0OOMEHa

1.10

['mpposm3 conei. MonHoe mpousBeieHue BOAbl. BonopoaHbIi mokas3aTesnb
(pH) pactBOpa

1.11

CriocoOsbI BBIPAKCHHA  KOHLOCHTPpAIMHM  PaCTBOPOB: MaACCOBasA  OOJIA
PaCTBOPCHHOI'0O BCIICCTBA, MOJIAPHAdA KOHIOCHTpAIUA. HaCBIHICHHI)IG 141
HCHACBIIICHHBIC paACTBOPLI, pACTBOPUMOCTD. KpI/ICTaJ'IJ'IOFI/II[paTBI

1.12

OKHCIUTETFHO-BOCCTAHOBUTENIbHBIE  peakiuu. [loBeneHne BemecTB B
cpeaax ¢ pa3HbiM 3HaueHueM PH. MeToibl aeKTpoHHOTO OanaHca

1.13

DJIEKTPOJIU3 PACTBOPOB M PACIIIIABOB COJIEHN

OcHOBBI HGOpFaHI/I‘{GCKOﬁ XUMHHN

2.1

Knaccuduxanus HEOPraHUYECKUX COEIMHEHN. Homenknarypa
HEOPTaHUYECKHUX BEIIECTB

2.2

XUMUYECKHE CBOMCTBA BaXXHEUIIMX METAUIOB (HATPUM, Kadui, KaJbIUH,
MarHuiu, aJIFlOMUHUAM, [IUHK, XPOM, JKEJIe30, MeJIb) U UX coeauHeHui. O0mue
CIIOCOOBI TTOTYYEHHS METAJIIOB

2.3

XUMUYECKHE CBOMCTBA BAXKHEUIIINX HEMETAJUIOB (rajJoreHoB, CEphl, a30Ta,
dochopa, yriaepoga W KpEeMHHS) U HUX COCAMHEHUU (OKCUIIOB,
KHUCJIOPOJACOICPKAITUX KUCIOT, BOAOPOAHBIX COSTUHEHMUI)

2.4

['eneTnueckas CBA3b HCOPraHMYCCKHUX BCHICCTB, IMPpUHAJICKAIIINX K
Pa3INYHbIM KJIaCCaM

2.5

WNnenTudukaius HeopraHnyeckux coeAMHeHnil. KauecTBeHHbIE peakuuu Ha
HEOPraHUYECKUE BEIIECTBA U HOHBI

OCHOBBI OPraHMYECKON XUMUH

3.1

OCHOBHBIE TOJIOKEHUSI TEOPUM XHUMHUYECKOTO CTPOEHHUS OPraHUYECKHUX
coenuHennd A.M. DbyrtnepoBa. VYTriepoaHblii CKEJIET OpPraHUYECKOU

o o- CBs3HU 3 2
MOJIEKYJIbl. KpaTHOCTh XHMMHWYECKON CBSI3H, u T- . Sp°-, Sp°-,

Sprubpuauzanuu opouTaNied aToMOB Yriepoja. 3aBUCUMOCTh CBOMCTB
BEIIECTB  OT  XMMHYECKOrO  CTPO€HHUs  MOJeKysd.  ['omonoru.
['omonoruueckuit psig. Mzomepus u n3oMepsl

3.2

[Tonsitue o pyHkimonansHoM rpynne. OprueHTauuoHHbIE 3PPEKTHI
3aMecTuTenen
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3.3

[IpencraBienue o knaccUpUKaUU OpraHnyecKux BemecTB. Homenkmnarypa
OpraHUYECKUX COEAMHEHUH (CHCTEMAaTHYeCKas)) U TPUBHAIbHBIC Ha3BAHUS
BAKHEMIINX MPEICTABUTENEH KIIACCOB OPTAHUYECKHUX BEILIECTB

3.4

CBoOomHOpaAMKaIbHBIA W HMOHHBIA MeXaHW3Mbl peakuuu. llonsTHe o
nykieoduie u anexrpoduiie. [IpaBuno Mapkosuukona. [Ipasuiio 3aiiiiera

3.5

Ankanbpl.  XMMHYECKHME  CBOMCTBA  alIKaHOB:  TaJIOTEHUPOBAHUE,
JNETUIPUPOBaHUE, TEPMHUUYECKOE pPa3NIOKEHHE, KPEKHHT, H30MEpHU3alus,
ropenue. llomydenune ankaHoB. Iluknoankanel. Cnemnuduka CBOMCTB
[UKJIOAJIKAHOB C MaJIlbiIM pa3MepoM IHKIA. Peakiuu NpucoeiuHeHUus u
paavKaIbHOTO 3aMEUICHUS

3.6

AJIKEHBI. XHUMUYECKHE CBOKCTBA! peakuuun IIPUCOCIUHEHHNS
(rajoreHupoBaHue, TMAPUPOBAHKE, THIPOTraJOr€HUPOBaHUE, TUpaTAaLMs),
TOpPEHMSI, OKUCIICHUSI U TToMMepu3aunu. [IpoMeliieHHbIE U J1abopaTOpHbIE
CHOCOObI MOTYYEHHsI ATTKEHOB

3.7

AnkanueHpl. XMMHYECKHE CBOMCTBA AJKAJMEHOB: PEAKIIMU PUCOCTUHEHUS
(rumpupoBaHue, raJJOTeHUPOBAHKE), TOPEHUS U TTOJIUMEPHU3AIIUH.
[Tonydyenue ankaanueHOB

3.8

AJIKVHBL. XUMHUYECKUE CBOICTBA: peakuu MIPUCOETUHEHUS
(rajoreHupoBaHuE, TUAPUPOBAHME, THApATALUSA, THAPOTATIOT€HUPOBAHUE)
KaK CHoco0 MOJyYeHHs] TMOIUMEPOB U APYIMX IMOJIE3HBIX MPOIYKTOB.
Peakunn 3aMENIEHUs. ['openne aleTWJICHa  KakK VCTOYHUK
BBICOKOTEMIIEPATYPHOIO IUIAMEHU JJISI CBAPKH U PE3KH METAJIOB.
[IpumeHeHue aneTuiieHa

3.9

Apenpl. XWMHYECKHE CBOHCTBAa OCH30Ja: pPEaKIHUHh dICKTPOPUIHHOTO
3aMeIIeHUS, PUCOCTUHEHUS (THAPUPOBAHNE, TaJlOTeHUpOBaHue). Peakius
ropeans. OCOOCHHOCTH XHMHYECKHX CBOHCTB Toiryona. llomyueHue
oenzona. OCOOEHHOCTH XMMHUYECKUX CBOMCTB ctupoia. [lommumepusanus
ctuposia. CrocoObl OJydeHUsS U MPUMEHEHUE apOMAaTHYSCKUX
yIJIEBOOPOIOB

3.10

Cnouptel. IlpenenbHple OJHOATOMHBIE CHUPTHL. XHMHYECKHE CBOMCTBA:
B3aMMOJICUCTBHE C HATpUEM KaK CHocO0 YCTaHOBJICHHMS HalW4us
TUAPOKCOTPYMIbI, C TaJOr€HOBOJAOPOJAMU KaK CIoco0 MOJy4YeHUs
pacTBOpUTEIIE, BHYTPU- U MEXMOJEKYJsIpHas aeruaparauus. Peakuus
ropenus. [lonyueHnue sTaHona: peakuusi OpOXKEHUs TITIOKO3bI, TUIpaTaIus
ATWICHA. OTWICHIJMKOIb W TJIMLEPUH KAK MPEACTABUTENM MNPEIEIbHBIX
MHOI'0aTOMHBIX CIIUPTOB

3.11

®denos. XuMudeckue cBorcTBa (heHomna (peakiuu ¢ HaTpueM, THAPOKCHIOM
HaTpusi, Opomom). [Tomydenue dpenona
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3.12

Anpaerunpl. XWUMHYECKHE  CBOMCTBA  TPEAEIBHBIX  aJbICTHIIOB:
TUAPUPOBAHNE; KAUECTBCHHBIC PEAKIINY HA KAPOOHMIIBHYIO TPYIIITY
(peaxuust «cepeOpsIHOTrO 3epKajia», B3AUMMOACHCTBUE C TUIPOKCUIOM

Menu (l1). Tlomydyenue npeaenbHBIX albJACTHIOB: OKHCJICHUE CIUPTOB,
THIpaTanys  aneTwieHa. AIETOH KaKk  TPEICTaBUTENb  KETOHOB.
Oco0eHHOCTH peaKIMK OKUCICHUS alleTOHA

3.13

Kap6oHoBsie KUCJIOTHI. XHWMHUYECKHE CBOMCTBA IIpEIEIIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCJIOT. OCOOEHHOCTH XMMHUYECKUX CBOWMCTB
MypaBbUHOM  KUCHOTHL.  lloslydeHwe  mpenenbHbIX  OJHOOCHOBHBIX
KapOOHOBBIX KUCJIOT: OKUCJIEHHE AJIKaHOB, aJIKEHOB, IIEPBUYHBIX CIIUPTOB,
albJeru10B. Bricine npeaenbHble U HENPEAeIbHbIE KApOOHOBBIE KUCIOTHI

3.14

Cnoxuble 3¢upbl U kUpbl. CrnocoObl MOMYYEHUS! CIOXKHBIX 3(PUPOB.
OOpatumocTs peakiuu 3tepudukanuu. [I[puMeHeHrne CIOXHBIX 3(PUPOB B
NUIIEBON U map@roMepHON NPOMBIINLIEHHOCTH. JKUPbI KaK CIOXKHBIE d(PUPbI
[JIMIEPYHA U BBICIIUX KapOOHOBBIX KUCIOT. XUMHYECKHE CBOMCTBA KUPOB!
TUAPUPOBAHUE, OKHUCIICHHE. [ HIpOIN3, NI OMBUICHHE, dKUPOB KaK CIOCO0
IPOMBIIIICHHOTO TOJTYYCHHS COJICH BBICHIMX KapOOHOBBIX KHCIOT. MbLIA
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT

3.15

XWMHYECKHE CBOWMCTBA TJIIOKO3BI: PEAKIMM C YYaCTHEM CIUPTOBBIX H
aBJICTUAHONW TPYII M MOJOYHOKHCITIOE OpokeHue. [I[puMeHeHre TITF0KO3HI,
ee 3HAueHUE B KU3HEACITENLHOCTH Opranm3ma. Jlucaxapuisl: caxaposa,
MajbTo3a. BoccraHaBnuBaromye M HEBOCCTAHABIMBAIOIINE JIHCAXaAPUJIbL.
['unponus mucaxapunoB. [lonucaxapuasl: kpaxman, riaukoreH. CtpoeHue
MaKpOMOJIEKYJT Kpaxmasa, IITMKOTeHa U 1eJUTI0103b6l. Du3ndeckue CBONCTBa
Kpaxmajga ¥ IeJUTI0J03bl. XHUMHUYECKHE CBOMCTBAa Kpaxmaia: TUIPOJIU3,
KaueCTBEHHAs] peakiMsl C HOJAOM. XUMHUYECKHE CBOMCTBA IIEJUTIOIO3HI:
TUAPOJIN3, TIOJydeHre >PUpoB Meioao3bl. [loHsTrHe 00 MCKYCCTBEHHBIX
BOJIOKHaX (BUCKO3a, alleTaTHBIN IIEJIK)

3.16

AmuHBI. AMHHBI KaK OpPraHMYE€CKHME OCHOBAHHUS: pPEaKIUh C BOJIOH,
KUCJIOTaMM,  peakius  TOpeHus. AHWIMH  KaK  MOpeACTaBUTEIb
apOMaTUYECKUX aMHHOB. XHUMHUYECKHE CBOMCTBA aHMJIMHA:
B3aMMOJICICTBHE C KUCIOTaMH, OpOMHOI Bon0#, okucieHue. IlomyueHue
aMHUHOB AJKWJIMPOBAHUEM aMMHaKa u BOCCTaHOBJICHUEM
HUTPOIPOU3BOJIHBIX YTIIEBOAOPOIOB

3.17

AMMHOKHCIIOTHI U O€TTKH. AMUHOKHUCIIOTHI KaKk aM(OTEpHBbIE OPraHUYECKUE
coenuHeHus. OCHOBHBIE aMUHOKHUCIIOTHI, 0Opa3ytoniue 0enku. XuMUIeCKre
CBOMCTBa O€JIKOB: THUIPOJU3, JCHATypalus, KauyeCTBEHHbIC (IIBETHBHIC)
peakiuu Ha OCKU

73



®enepanbHas padouas mporpamMma | Xumus. 10-11 kiaccel (yriryOJieHHBIH ypOBEHb)

3.18

CrtpoeHue U CTpYKTypa MOJIUMEPOB. 3aBUCUMOCTh CBOMCTB MOJUMEPOB OT
CTPOCHHUS MOJIEKYII. OcHOBHBIE CIOCOOBI MOTYYCHHUS
BBICOKOMOJICKYJISIPHBIX COCTMHECHHIA: PEAKITNH TIOTUMEPU3aAIAN

u nonmkoHIeHcanuu. Kiaccudukarys BoJoKoH

3.19

Wnentuduxarms OPTraHUYECKUX COCIMHEHNU. Pemenune
DKCIIEPUMEHTAJIBHBIX 33/1a4 Ha PaclO3HABAaHUE OPraHUYECKUX BEILIECTB

3.20

['eneTnyeckas CBS3b MCIKAY KiIaCCaMHU OPraHHU4YCCKHUX COGI[I/IHeHI/Iﬁ

XUMUS U )KU3HD

4.1

Xumus B MoBceqHEBHOM xu3HU. [IpaBuiia 6e3omacHoi pabOThl C €IKUMH,
TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMH, CPEJCTBAMHU OBITOBON XUMHHU

4.2

XuMuUs U 310pOBbE. XMMHS B MEIULHUHE. XUMUSI U CEIBCKOE XO3SMCTBO.
Xumus B TNPOMBINUIEHHOCTH. XHMHUS WM DHEPreTHKA: IPUPOJHBIA U
NOMYTHBIA HE(QTAHOM ra3bl, UX COCTaB U Hcnoib3oBaHue. CoctaB HEPTU U
ee nepepaboTka (IPUPOJHBIE UCTOUHUKH YTIIEBOJIOPOIOB)

4.3

XUMHS ¥ DKOJIOTHSI. XUMHAYECKOE 3arpsi3HEHUE OKPYKAIOWIEH CPEAbl U €ro
nociencteus. OxpaHa rujipocepsl, TOUBbI, aTMOCPeEpbI, (GIOPHl U PayHbI
OT XUMHYECKOro 3arpsi3HeHus. lIpoGiema OTX0I0B U 1MOOOYHBIX
MPOYKTOB.

AJnbTEepHAaTUBHBIE HCTOYHUKH SHEPTUH

4.4

OO6mue mpeAcTaBieHUs] O MPOMBIIUICHHBIX —CIOCO0ax  MOJydeHUs
XUMHUYECKUX BEHIECTB (HAa MpUMEpe MPOU3BOJACTBA aMMHAKA, CEPHOU
KUCIOThI). YepHas u 1BeTHass MeTauryprus. CTEKJIO W CUJIMKaTHas
MPOMBINLICHHOCTh. [IpomblluieHHass opranuyeckass Xxumus. Cpipbe IS
OpPTraHUYECKOM MPOMBIIIJIEHHOCTH

Tunel pacdyeTHBIX 3a7a4

5.1

Pacuetsl Macchl BCIICCTBA HJIN o0beMa Ta3oB I10 HN3BCCTHOMY KOJIMYCCTBY
BCIICCTBA, MaCcCC UJIN O6’beMy OIHOI'0 U3 Yy4aCTBYIOHIHUX B pCaKINN BCIICCTB

5.2

Pacuetsl TermnoBoro 3dekra peakiuuu

5.3

PacueTbl 00ObEMHBIX OTHOIIIEHHH Ta30B P XUMHWYCCKHUX PCAKIHAX

5.4

PacueTsr Mmacchl (00BEMa, KOJIMUECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CIH
OJIHO W3 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH )

5.5

PacueTsr MaccoBoO# mim 00BEMHOM JTOJIA BBIXOJA TIPOYKTA PEAKIIUU OT
TEOPETUUECKH BO3MOKHOTO
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5.6 | Pacuers macchl (00beMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIU
OJIHO W3 BEILIECTB JAHO B BHJIE PACTBOpPA C ONMPEICICHHON MacCOBOM JOIEN
PacTBOPEHHOIO BEILIECTBA

5.7 | Pacuetsl ¢ UCHONB30BaHWEM TMOHITHHA «MaccoBasl JOJIs», «MOJIApHAs
KOHIICHTPAIU», «PAaCTBOPUMOCTEY

5.8 | Haxoxnenue MonekyasipHONW (HOpMyNbl OpraHMYECKOTO BEIIECTBA MO €ro

IJIOTHOCTH M MACCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WIH
10 IPOJIYKTAM CTOPaHUs
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