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@OenepanpHas paboyas mporpamMma MO0 y4eOHOMY TpeaMery  «XHUMHs»
(yrnyOnéHHblii ypoBeHb) (mpeaMeTHas o6nacTb «EcTeCTBEHHO-HaydHbIE HPEAMETHD)
(taree COOTBETCTBEHHO — MpOrpaMma MO0 XMMHUHU, XUMUS) BKIIIOUAET MOSCHUTEIBHYIO
3allUCKY, COJEpX)aHHe OOydeHUs, IJIaHHpPyEeMbIe pe3yJabTaThl OCBOCHHUS MPOTPAMMBbI
10 XMMHH, TEMAaTUUECKOE TJIAHUPOBAHUE.

HOACHUTEJIBHASA 3AIINCKA

[IporpamMmma mo XuMHM Ha ypOBHE CpPEIHEro 00Iero oopa3zoBaHHsl pa3paboTaHa
Ha ocHOBe DexepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuu
B Poccuiickoit ®denepanuu», TpeOOBaHMN K pe3yjbTaraM OCBOeHUs (deaepaabHON
oOpa3oBaTenpbHOM TporpaMmbl  cpeanero obmero  ob6pazoBanms(POIl  COO),
npencraBiieHHbIX B DenepalibHOM TOCYJapCTBEHHOM O0pa30BaTENIbHOM CTaHIApTe
COO, c¢ yuérom Konuenuuu mpenojaBaHus y4eOHOro mpeaMera «XHUMH»
B 00pa3oBaTebHBIX opranusanusax Poccuiickoit denepanyu, peann3yrmnX OCHOBHbBIE
oOpa3oBaTeibHbIE MPOrpaMMbl, M OCHOBHBIX TOJIO)KeHHH «CTpaTeruu pa3BUTHUS
BocnuTanusi B Poccuiickoit denepanuu Ha nepuon no 2025 roga» (PacnopsbxeHue
IIpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XUMHS Ha YpOBHE YTIyOJEHHOTO M3YUEHHsI 3aHMMAET BaXKHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4yHOTro oOpa3zoBaHus ydamuxcs 10—11 kmaccoB. M3yueHnue npeamera,
peam3yeMoe B yCIOBUSAX NU(PGEpeHIIMPOBAHHOTO, TPOYUILHOTO 00Y4YEeHHS, MPU3BAHO
obecnieunTh 0011e00pa30BaTENbHYI0 U OOIIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO JIISI afanTallii UX K OBICTPO MEHSIOIIMMCS YCIOBHUSIM JKU3HU
B COIIMYME, a TAKXKe TSI IIPOAOJKEHUSI 00YUCHHS B OpraHU3alusIX MpodecCHoHaIbHOTO
0o0pa3oBaHMsl, B KOTOPBIX XUMHUS SIBJIICTCSI OJTHON W3 MPUOPUTETHBIX AUCITUTLIINH.

B mporpaMme mo XMMUHM Ha3HAUYCHHE TPEaMETa «XHUMHs TOTydaeT MOAPOOHYIO
MHTEPNPETAIMIO B COOTBETCTBUM C OCHOBoMouaratomumMu nonoxenusasmu @I'OC COO
0 B3aUMOOOYCJIOBIIEHHOCTH LIEJICH, COAEpXKaHUs, Pe3yIbTaTOB O0yUEHHs U TpeOOBaHUI
K YPOBHIO MOJTOTOBKH BBIMYCKHUKOB. CBHUAETEILCTBOM TOMY SIBJISIOTCS CIEAYIOIINE
BBITIOJTHSIEMbIE TIPOTPAMMOM 110 XUMHH (PYHKITUU:

— WH(OPMAIIMOHHO-METOJUYECKasl,  pealu3alnus  KOTOpoil  oOecreunBaeT
NOJIYyUCHHE MPEACTaBICHUS O ILENX, COAEpKaHUM, OOIIell cTpaTeruu OOydeHHs,
BOCIUTAHUS U Pa3BUTHS O0YYAIOMIMXCS CPEIICTBAMH MpPEaMETa, U3y4aeMOro B paMKax
KOHKPETHOTO MpoQuJIs;

— OpPraHU3alMOHHO-IUIAHUPYIOIIasi, KOTOpas IpPeJyCMaTPUBAET OIpEICICHUE:
MPUHITUTIOB CTPYKTYPUPOBAHUS U TTOCIICIOBATEILHOCTU N3YYCHU S y4eOHOT0 MaTepuana,
KOJIMYECTBEHHBIX M KaYeCTBEHHBIX €r0 XapaKTePUCTHK; MOJIXO0JI0B K (POPMUPOBAHUIO
COJIepKaTEILHON OCHOBBI KOHTPOJII M OIEHKH 00pa30BaTENIbHBIX JIOCTUKEHUM
OOy4JarIMXCcs B paMKaxX UTOTOBOM aTTecTalu B (hOpME €IMHOTO TOCYIapCTBEHHOTO
’K3aMeHa M0 XUMUHU.
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[Tporpamma ajist yrityOia€HHOTO U3yUYECHUS] XUMUU:

— YCTaHaBJIMBAaeT WHBAPUAHTHOE IMPEAMETHOE COJepKaHue, 00s3aTeIbHOe
JUTSI U3YUEHUSI B paMKaX OTACJbHBIX Mpoduiei, mpeaycMaTpUuBaeT paclpeiesieHue u
CTPYKTYPHUPOBAaHUE €ro MO KJIACCaM, OCHOBHBIM COJIE€p)KAaTEJIbHBbIM JIMHUSM/pa3zesiaM
Kypca;

— JMa€T MNpPUMEPHOE paclpelesieHue y4yeOHOro BpEMEHH, PEKOMEHIYEMOro
JUISL UBYUYEHUS OTAEIbHBIX TEM;

— MpejJiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUYEHHSI YYEOHOro Marepuana
C Y4ETOM JIOTUKH TTOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXITPEAMETHBIX CBS3CH;

— MaéT METOJMYECKYI0 MHTEPIPETANUI0 LeJIed M 3a7Ja4 H3y4yeHUs IpeameTa
Ha YrayOJaEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIAHETO
o0uiero oOpa3oBaHUsl, COAEPIKATEILHON XapaKTePUCTUKHU TUIAHUPYEMBIX pPE3yJIbTaTOB
OCBOEHHUSI OCHOBHOH 00pa3oBaTesbHONM MpOrpaMMBbl CpEeIHEro o0IIero oOpa3zoBaHUs
(JIMYHOCTHBIX, METANpPEAMETHBIX, MPEIMETHBIX), a TaKKE€ C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TI03HABATENbHBIX JACUCTBUI 0Oydaromerocss IO OCBOCHHUIO COJIEpPIKaHUS
peIMeTa.

I[To BceM Ha3BaHHBIM NO3ULMUSM B MOpPOrpaMMe IO XHUMHHU MPEIyCMOTPEHA
IIPEEMCTBEHHOCTh ¢ OOy4YE€HHEM XMMHUHU Ha YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUS.
3a mpenenaMu yCTaHOBJIECHHON MPOrpaMMOM MO XUMUHM 00s3aTeIbHON (MHBapUAHTHOM)
COCTaBIISIIOINICH COJEP)KaHUsI y4eOHOro TpenMeTra «XUMHsS» OCTa&TCs BO3MOXKHOCTH
BHIOOpa €ro BapUMATUBHOM COCTABISIIOLIEH, KOTOpas JOJDKHA  ONpenemsiThCs
B COOTBETCTBHH C HAMPABIEHUEM KOHKPETHOTO PO 00ydeHHUs.

B  coorBerctBUM ¢  KOHUEenTyalnbHbIMM  nonoxkeHusmu  OI'OC  COO
O Ha3HAYeHUU TpeIMeToB 0a30BOro M  yYriyOJEHHOrO YypOBHEH B CHCTEME
nuddepeHIupoBaHHOTO O00yYEHHS Ha YPOBHE CPEIHET0 O0IIero oOpa3oBaHUS XUMUS
Ha YpOBHE YIIyOJIEHHOrO M3Y4YEHHUS HAMpaBlIEH HAa pean3alldio MPEeeMCTBEHHOCTU
C MOCHEAYIOUIMM 3TaroM MOJYYEHUS XUMUYECKOTO 00pa30BaHMs B paMKax H3y4eHUS
CHEIUANbHBIX E€CTECTBEHHO-HAYYHbIX M XUMUYECKMX JUCLUMIUIMH B BY3aX U
OpraHM3alusax CpelHero mpodeccuoHaIbHOr0 oOpa3oBaHusA. B 3Toil cBsA3M u3yueHue
npenaMeTa « XMMHEs OPHCHTHPOBAHO MTPEUMYIIIECTBEHHO HA PaCIIMpPEHUE U YIiTyOJieHne
TEOPETUYECKOM M MPAKTHUUYECKOW  MOATOTOBKM  OOyYaloOIIMXCS,  BBIOpaBIIMX
onpenenéHHpi Mporiib 00ydeHHs, B TOM YHCIE C TEPCIEKTUBON IMOCIEIYIOIIETO
MOJIYUCHHUS] XUMHUYECKOTO 00pa3oBaHMsl B OpraHu3anuiax MNpodecCHOHAIBHOTO
oOpazoBanusi. Hapsimy ¢ atum, B cBere TpeboBanuit ®I'OC COO k miaHUpyeMbIM
pe3yibTaTaM ocBoeHUsl deaepanbHOl 00pa30BaTEIbHON MPOrpaMMBbl CPETHETO OOIIEro
o0pa3oBaHUsl U3YYCHHUE MpeaMeTa « XUMHUS» OPUCHTUPOBAHO TAKXKE Ha PEIICHUE 3a7au
BOCIIUTAHUS W COIMAJIBHOTO pPa3BUTHUS OOydarolmuxcs, Ha (QopMUpOBaHHME Yy HHUX
OOIIEMHTEIICKTYAIbHBIX YMEHUHN, YMEHUN palMoOHAM3aluk y4eOHOro Tpylda U
0000IIIEHHBIX cnoco0o0B JIeSITENNLHOCTH, AMEIOIINX MEXKIUCIUTIITMHAPHBIMN,
HAAIPEAMETHBIN XapakTep.
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CocraBisomiuMu - npeaMera  «XHMHS» Ha YPOBHE YIUIYOJIEHHOTO W3y4YeHUS
ABIIIIOTCS YIIIyOJI€HHBIE Kypchl — «Oprannyeckas Xxumus» 1 «O011as 1 Heopranmaeckas
xumus». llpu ompeneneHMu NOAXOAOB K OTOOpPY U CTPYKTYPHOW OpraHU3aLMU
COJIEP’KaHUsl ITHUX KYpCOB B IPOrpaMMeE IO XMMHHM 332 OCHOBY IPHHSTHI MOJOXKEHUS
dI'OC COO o paznuuusx 6a30BOro v yriryoJIEHHOIO YpOBHEN M3YUEHUS MTPEIMETA.

OcHoBy coaepkanusi KypcoB «Oprannueckas xumus» 1 «O0111as 1 HeopraHudeckas
XUMUS» COCTABISIET COBOKYIHOCTh NPEIMETHBIX 3HAHWW W YMEHHW, OTHOCSIIUXCS
K 0a30BOMY YpOBHIO U3YUYEHHS MpeaMeTa. ITa CUCTEMAa 3HAHUM MOJIydaeT onpeaenEéHHOe
TEOPETUYECKOE TOMOJTHEHUE, TO3BOJISIOIIEE 0CO3HAHHO OCBOUTH CYIIECTBEHHO OOBIIHMA
00béM (hakTONOrHUECKOro Marepuana. Tak, Ha YriyOJEHHOM YpPOBHE H3YyUEHUS
npeamMera o0ecreueHa BO3MOXKHOCTh 3HAYUTEILHOTO YBEJIMYCHHS OO0OBEMA 3HAHUU
O XMMMYECKHX DJIEMEHTAaX U CBOWCTBAaX WX COEJAMHEHUH HAa OCHOBE DPACLIMPEHUs U
yrayOJIeHWs  TPEACTaBICHUM O  CTPOGHMM  BEUIECTBA, XHMHMYECKOM  CBS3U
U 3aKOHOMEpPHOCTSX NPOTEKAaHUs PEaKLMM, pacCMaTpUBAaEMbIX C TOYKU 3pEHMUS
XUMHUYECKOM KHHETUKM M TEPMOJAMHAMUKU. V3ydeHHe NepuoJUYecKoro 3akoHa U
[leproguyeckoil CUCTEMBI XMMHUYECKHUX 3JIEMEHTOB Oa3upyeTcs Ha COBPEMEHHBIX
KBAHTOBOMEXAaHMYECKUX MPEICTABICHUAX O CTPOEHUU aroMa. XUMHYEcKas CBS3b
OOBSICHSIETCA C TOYKHM 3PEHUsI SHEPreTUUYECKMX W3MEHEHUU Ipu e€ o0pa3oBaHUU U
pa3pylLIeHuH, a TAKXKE C TOUKHU 3pEHUsS] MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUIIOB
peakiuil JomnonHsercs (QOPMUPOBAHHEM MPEACTABIECHUNH OO0 3JIEKTPOXUMUYECKUX
IpoLeccax M AJIEKTPOJIM3€ PAcIUIaBOB M PACTBOPOB BEMIECTB. B Kypce opraHnyeckoin
XUMUU NPU PAaCCMOTPEHUH PEAKIIMOHHOW CIIOCOOHOCTH COEIMHEHUH ynemnsieTcs 0codoe
BHUMAaHHE BOIpocaM 00 DSJEKTPOHHBIX 3S(PPexTax, 0 B3aUMHOM BIMSHUH aTOMOB
B MOJIEKYJIaX U MEXaHU3MaX peaKkiuil.

Oco0oe 3HaYeHHE MMEET TO, YTO Ha COJAEpKAHUE KYpCOB XMUMHUHU YIiIyOJIEHHOTO
YPOBHSI M3Y4EHHUs HJI KJIACCOB Ompeaesn€HHOro mpoduis (rjiaBHbBIM 00pa3oM Ha UX
CTPYKTYPY M XapakTep AOMOTHEHHUH K 00IIeH crucTeMe MpeIMETHBIX 3HaHU ) OKa3bIBAIOT
BJIIMSIHME CMEXKHBIE MpeaMeThl. Tak, HapuMep, B COAECPKAaHUM MpPeAMETa JUIsl KIacCOB
XUMHKO-(hU3U4ecKoro npoduist 60JplIoe 3HaYeHHEe OyIyT UMETh AJIEMEHTHl yueOHOro
MaTepuana o oomei xumuu. [Ipu u3ydennn npeaMera B JAHHOM CIIydae aKLEHT OyaeT
ClieJJaH Ha OOIIHOCTh METOAOB IO3HaHUS, OOLIHOCTh 3aKOHOB M TEOPUH B XUMHUHU U
B (pu3MKe: aTOMHO-MOJIEKYJISIpHAsE Teopus (MOJEKYIspHas Teopus B (PU3HKE), 3aKOHBI
COXPAHEHMSI MAaCChl U SHEPTUH, 3aKOHbI TEPMOANHAMUKH, JIEKTPOJIN3A, IPEICTABICHUS
O CTPOCHHH BEILECTB U APYroE.

B 1o ke BpeMms B coaepKaHUM MpeaMeTa sl KIACCOB XUMMKO-OMOJIOrHYECKOro
npoduiist OONBIIMN yETbHBIN BeC OyIeT UMETh OpraHuyeckas xumus. B atom ciryuae
IPEIOCTABISETCSI BO3MOKHOCTB J1J1s1 00Jiee 00CTOATENBHOTO PACCMOTPEHUSI XUMUYECKON
OpraHM3alMy KIJIETKM KaK OHOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOJST,
K MpUMEpy, TAaKUE€ CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMMUIbI, OEIKU, YrJIEBOIbI,
HYKJIEMHOBBIE KHUCIOTBI W JApyrue. IIpy 3TOM 3HaHMS O COCTaBE M CBOMCTBAx
MpE/ICTAaBUTENIEH OCHOBHBIX KJIAaCCOB OPraHMYECKHMX BEIIECTB CIIY)KaT OCHOBOW
JUTSL U3y4EHUs CYIIIHOCTHU MPOLEecCOB (DOTOCUHTE3A, AbIXaHUS, TUIIEBAPEHHUS.
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B nmane ¢GopMupoBaHUS ~OCHOB HAy4YHOTO MHMPOBO33PEHHS, OCBOCHUS
OOII[EHAayYHBIX METOJIOB IO3HAHHMS U OIbITAa MPAKTUYECKOrO MPUMEHEHHSI Hay4YHBIX
3HaHMM H3y4eHue npeaMera «XuMHUs» Ha YIIyOJIEHHOM YpPOBHE OCHOBAaHO
Ha MEXIPEAMETHBIX CBA3SX C YYEOHBIMM MpPEAMETAMH, BXOASIIMMU B COCTaB
npeaMeTHbIX oOnactell  «EcTecTBeHHO-HayuyHble MpeaMeTsl», «MaremaTuka U
uHpopmarrka» U «Pycckuii A3bIK U JIUTEpATypay.

[Tpu n3ydennn yaeOHOTo npeaMeTa « XuMHush» Ha yriayOJaEHHOM ypOBHE TaKXkKe, KakK
Ha ypPOBHE OCHOBHOTO U CpeIHEro o0Iero oopa3oBanus (Ha 0a30BOM YpOBHE), 3a1auei
MIEPBOCTETICHHONW 3HAYUMOCTH SBIIACTCA (OPMHPOBAHWE OCHOB HAyKHM XHMHUHU Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOW IEsTeIbHOCTH YElIOBEKa U
OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pelenue 3Tol 3amaun Ha yriiyOJ€HHOM
YPOBHE U3YUYEHU MPEIMETA NPEAINOIaracT peajin3alrio TaKUX LeJIer, Kak:

— (opMupoBaHMe  TIpEACTAaBIEHUN: O  MaTepuaibHOM  €IUHCTBE  MUpa,
3aKOHOMEPHOCTSX M IO3HABAEMOCTH SIBJICHUU IPUPOIBI, O MECTE XHMHHU B CUCTEME
€CTECTBEHHBIX HayK W €€ Beaylled poJiu B OOECHEUYCHHH YCTONYMBOTO Pa3BUTHUSA
YeJIOBEYECTBA: B PEIICHUH MPOOJIEM 3KOJIOTMYECKOM, SHEPreTMUecKOod U MHUIIEBOU
0€30MMaCHOCTH, B PAa3BUTUM MEJWLHHBI, CO3JaHHM HOBBIX MAaTE€pUalOB, HOBBIX
UCTOYHUKOB DJHEPrHMHM, B OOECIEUCHUM PAlMOHAIBHOI'O MPUPOAOIOJIB30BAHNUS,
B (DOPMHUPOBAHUY MUPOBO33PEHUS U OOIIEH KYIbTYpPhl YEIOBEKA, a TAKXKE IKOJIOTUYECKU
00OCHOBAaHHOI'O OTHOIIEHUSI K CBOEMY 3/10POBbIO U MPUPOJHOI Cpefe;

— OCBOCHHME CHCTEMBI 3HAHUH, JISKAIIUX B OCHOBE XMMHUUYECKOM COCTABJISAIOLIECH
€CTECTBEHHO-HAYYHOU KapTUHBI MUpPa: QYHIAMEHTAIbHBIX OHITUH, 3aKOHOB M TEOpUI
XUMHH, COBPEMEHHBIX NPEACTABICHUNA O CTPOCHHWM BEIIECTBA HA Pa3HBIX YPOBHAX —
aTOMHOM, HMOHHO-MOJICKYJISIPHOM, HAaAMOJIEKYJISIPHOM, O TEPMOAUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHHMS XUMHUYECKHUX PEAKUUN, O XUMHYECKOM
pPaBHOBECUH, PAaCTBOpax W JUCHEPCHBIX CHCTeMaX, 00 OOIMX HAyYHBIX MPUHITUIIAX
XUMHYECKOT0 IPOU3BOACTBA;

— (QopmupoBaHue y 00y4arolMXCsi OCO3HAHHOI'O MOHMMAaHUs BOCTPEOOBAHHOCTHU
CUCTEMHBIX XUMHUYECKUX 3HAHUM MJI1 OOBSICHEHHUS KIIOUEBBIX HJEed U mpobdiieM
COBPEMEHHOM XHUMHH, JUIsI OOBSICHEHHS M IPOTHO3UPOBAHMS SIBICHHM, WMEIOIIHNX
€CTECTBEHHO-HAYYHYIO MPUPOJTY; TPAMOTHOI'O PEIICHUsI MPOOJIEM, CBI3AHHBIX C XUMHEH,
POTHO3MPOBAHMS, aHajdM3a M OLEHKH C MO3UIMI 3KOJOrHYecKod Oe30MmacHoCTH
NOCJIEICTBUNA OBITOBOM M TNPOM3BOACTBEHHOM JAESTENLHOCTH YeEJIOBEKa, CBA3aHHOMN
C XUMUYECKUM IPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U MEPEPadOTKON BEIIECTB;

— yriyOJeHue MpeACTaBICHUM O HAy4yHBIX METOAaX IO3HAHUS, HEOOXOIUMBIX
JUIsl TIpUOOpETEeHUs] YMEHUN OpUEHTHUPOBATHCI B MHPE BEUIECTB M OOBSICHEHUS
XUMHYECKUX SIBIICHUM, UMEIOLIMX MECTO B MPUPOAE, B IPAKTUUECKON AEATEIBHOCTU U
IMOBCEIHEBHOU KU3HU.

B nutane peanuzanyu nepBoodepeaHbIX BOCIUTATENbHBIX U Pa3BUBAIOIINX (PYHKITUI
LIEJIOCTHOM CHCTEMBI CPEeTHETO 00111ero 00pa30BaHUs IPH U3YUEHUH ITpeaMeTa « XUMUS)
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Ha YIIIyOJIEHHOM YpOBHE OCOOYIO aKTyaJIbHOCTh MPHOOPETAIOT TaKWe LEIH W 3a]1adH,
KaK:

— BOCTIMTaHHE YOSXKIEHHOCTH B TMO3HABAEMOCTH SIBJICHHHA IMPHUPOIBI, YBAKCHHS
K TIPOLIECCY TBOPYECTBA B OOJACTH TEOPETHUYECKUX M MPUKIATHBIX HCCIIEIOBAHHIMA
B XUMUH, (POPMHUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

— pa3BUTHE MOTUBAIIMU K 00YYEHUIO U TTO3HAHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJTIO
Y CaMOBOCITMTAHUIO HA OCHOBE YCBOCHUS OOIIECYETOBEYCCKHIX [ICHHOCTEH;

— pa3BUTHC I103HABATCIHHBIX HMHTEPECOB, WHTEIUICKTYaJIbHBIX W TBOPYECKHX
criocobHocTel oOy4aromuxcs, (OPMUPOBAHME Yy HUX CO3HATEIHLHOTO OTHOIICHUS
K €aMO0Opa30BaHHWIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCHEITHOU
npodeCCHOHANPHON ¥ OOIIECTBEHHOW EeATENIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO M MMOTPEOHOCTH B 37I0POBOM 00pa3e KU3HMU;

— (hopMupoBaHHE YMEHHI U HABBIKOB Pa3yMHOT0 MTPUPOIOTOIB30BAHNUS, PAa3BUTHE
DKOJIOTUYECKOW  KYJIbTYphl,  IPUOOPETEHHE  OMbITa  OOIICCTBEHHO-TIOJE3HOM
DKOJIOTUYECKOU IESITENBHOCTH.

OO11ee Ynciio 9acoB, PEKOMEHIOBAHHBIX ISl U3YYCHUS XUMHH HA YTIyOJICHHOM
ypoBHe, — 204 yacoB: B 10 kiacce — 102 gaca (3 yaca B Henento), B 11 kinacce — 102 vaca
(3 gaca B HeeMIO).
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COJEP)KAHUE OGYUEHUSI!

10 KVIACC

Teopernueckue 0CHOBBI OPraHUYECKOM XMMHHU

[Ipenmer W 3HaYeHUE OPraHUYECKONM XMMHUM, MPEICTAaBIECHHE O MHOr00Opa3uu
OpPraHUYECKUX COCAUHECHUMU.

DNEeKTPOHHOE CTPOCHUE aToMa YriepoJa: OCHOBHOE U BO30YXKAEHHOE COCTOSHUS.
BajieHTHBIE BO3MOXXHOCTHM aTOMa yrjepoia. XHUMHYECKas CBSI3b B OPraHUYECKHUX
coequHeHUAX. Tumbl THOpUAM3AUM aTOMHBIX OpOuTaneil yriepoma. MexaHU3MBI
o0pa3oBaHUs KOBAJICHTHON CBs3u (OOMEHHBIH W JOHOPHO-AKIENTOPHBIN). THIIbI
MIEPEKPBIBAHMS aTOMHBIX OpOuTanied, 6- U m-cBsi3u. OauHapHAs, ABOWHAS W TPOWHAsS
cBsi3b. CrocoObl pa3pbiBa CBSI3€M B MOJIEKYJIaX OpraHMYecKkux BeliecTB. lloHsTue
0 CBOOOJHOM pajuKaje, Hykjaeoduse u anekTpodue.

Teopust cTpoeHnsi opraHnyeckux coennHeHuid A.M. ByTiepoBa U COBpeMEHHBIE
MPEACTABICHUS O CTPYKTYpE MOJEKYJI. 3HAUEHHE TEOPUH CTPOEHUS OPraHHUYEeCKUX
coeAMHEHU. MoneKyssipHble U CTPYKTypHble (Gopmynbl. CTpyKTypHbIE (HOPMYIIbI
pa3sIMYHBIX BHJAOB: pa3BEpHYyTasg, COKpall€HHasA, CKeneTHas. M3omepusa. Buabl
WU30MEPHUM: CTPYKTYpHas, IPOCTPAHCTBEHHAs. ODJEKTPOHHbIE A(DPEKTH B MOJIEKYJax
OpPraHMYECKUX COCAMHEHUM (MHAYKTUBHBIA U ME30MEPHBIN 3P PEKTHI).

[IpencraBienne o0  KiIacCUPUKAMM  OpraHUYecKHX  BemlecTB.  [loHsTHe
o ¢yukuoHanpHOM rpymme. ['omonorus. I'omomorndeckue psiapl. CucTeMaTrhuyeckas
HoMeHKNaTypa opranndeckux coenuHenuit (IUPAC) wu TpuBmanbHble Ha3BaHUSA
OTJIETIbHBIX MPEJICTAaBUTEIEH.

OcoOeHHOCTH H  KJIacCHU(pUKALMS OpPraHMYecKuX peakuuil. OKUCIUTETbHO-
BOCCTAHOBHUTEJIbHBIE PEAKIIMN B OPTAHUYECKON XUMHUH.

JKCIepUMeHTAJbHbIE METObI H3yYeHHs BelleCTB U UX MpeBpalleHuii

O3zHakomIIeHHE ¢ 00pa3liaMy OPraHNYECKUX BEIIECTB U MaTepruaiaMu Ha X OCHOBE,
OMBITHl [0 MPEBPAIICHUIO OPraHWYECKUX BEUIECTB IPU HarpeBaHUU (MJIABJICHUE,
OOyraMBaHUE U TOPEHUE), KOHCTPYUPOBAHUE MOJIEICH MOJIEKYJI OpraHUYeCKUX BEIIECTB.

Yriesoxopoasl

Ankanel. ['omomornueckuii psig  ajnkaHoB, oOmas Gopmylia, HOMEHKJIaTypa
U HU30Mepus. OJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJ aJKaHOB,
sp3-ru0puaU3aLus aTOMHBIX OpOUTajel yriepona, 6-csisb. Kongopmepor. Dusnueckue
CBOICTBA AJIKAHOB.

XUMUYECKHE CBOMCTBA QJIKAHOB: PEAKIMU 3aMEUIEHUs, HN30MEpHU3allNH,
JNETUIPUPOBAHUS, I[UKIU3AllUMA, THPOJIM3a, KpEKUHra, ropeHus. [Ilpedocmasnenue
0 MexaHuzme peaxyuti paoukaibHO20 3aMeUjeHUsL.

Haxoxnenue B mpupoe. CriocoObl OJTy4eHUsI 1 TPUMEHEHHE aJIKaHOB.

' Kypcusom B NaHHOM TeKCTe BBLICNECHBI IEMEHTHI COECP/KAHHS ydeOHOrOo MaTepHalna, KOTOphle H3ydaroTcs
B O3HAKOMHTEJILHOM ITaHE U HE BKIIIOUAIOTCS B COCTaB MpeaMeTHBIX pe3ynbTatoB ocBoeHuss OOIT COO.
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[Muknoankanel. OOmas ¢opmysa, HOMEHKIarypa U uszomepusa. OcobeHHOCTH
CTPOEHHUS M XUMHUYECKHX CBOMCTB MaJbIX (LMKJIONPOINAH, LUKIOOYTaH) U OOBIYHBIX
(IMKJIONEHTaH, HUKJIOreKCaH) MUKIoaIKaHOB. CrocoObl MOJyYeHUS U TPUMEHEHHUE
LUKJIOAJIKAHOB.

Ankensl. ['oMonorumyeckuii psj ajakeHoB, oOmias ¢opMmysia, HOMEHKJIATypa.
DJIEKTPOHHOE ¥ IMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJKEHOB, Sp>-THOpHIU3aLUs
aTOMHBIX opOuTaneil yriepojga, 6- M 7n-CBA3U. CTPYyKTypHas U TeoMeTpuyecKas
(uuc-tpanc-) uzomepusi. DPU3MYECKHE CBOICTBA AKEHOB. XWMHYECKHUE CBOWCTBA!
peakuuy TPUCOCIWHEHMS, 3aMELICHUS B O-MOJOXKEHUE TpU JABOWHOM  CBA3W,
NOJIMMEpU3allul M OKUcCHeHus. [lpeOcmaenenue o  mexanusme  peaxyuu
anekmpoghunbnoz2o npucoedunenusi. llpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuuu
Ha JIBOMHYIO CBsI3b. CIIOCOOBI OTYy4YEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccupukauust ankaaueHOB (CONPSKEHHBIE, W30JIMPOBAHHBIE,
Kymyauposannvie). OCOOEHHOCTH 3JEKTPOHHOIO CTPOEHUS M XMMHYECKHX CBOWCTB
CONPSKEHHBIX NTUEHOB, 1,2- u 1,4-npucoenunenue. llomumepuzanust conpsKEHHBIX
nueHoB. CrocoObl MOMyYeHHUs M PUMEHEHHUE aTKaHeHOB.

Anxunpl. ['oMonormueckuii psii  amKWHOB, o00mIas ¢opMmyrna, HOMEHKJIATypa
U H30Mepus. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ aJKHHOB,
Sp-TUOpUAN3anUsl aTOMHBIX opOuTaneil yriepona. dusnueckue CBOWCTBAa AJIKUHOB.
XHAMHUYECKUE CBOWCTBA: PEAKUMUH IPUCOCAMHEHUS, JUMEPHU3ALUU U TPUMEPHU3ALNH,
okucieHusl. KUCIIOTHBIE CBOWMCTBA AJKWMHOB, MMEIOIIUX KOHIIEBYIO TPOWHYIO CBA3b.
KauecTBeHHbIE peaklMu Ha TPOWHYIO CBA3b. (CrmocoObl MOJy4YEeHHs U NPUMEHEHUE
AJIKUHOB.

ApomMaruueckue yriaeBoaopoibl (apeHsnl). ['oMojoruyeckuid psja apeHoB, oOuias
dbopMyra, HOMEHKJIATypa U MU30MEpHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYIIbI OeH30ma. [Ipasuno apomamuunocmu, npumepvl ApoMamuieckux cOeOUHeHUl.
®dusnyeckre CBOWCTBA apeHOB. XHMHYECKHME CBOMCTBA O€H30Jla MU €ro TOMOJIOrOB:
peaKIy 3aMelieHus] B OEH30JIbHOM KOJbIlE U YIJIEBOAOPOJHOM paJHKaie, peaKiuu
NPUCOEIMHEHUS, OKHUCJICHHE TOMOJIOTOB OeH3ona. [Ipedcmasenenue o mexauuzme
peaxyuil dnekmpoduivro2o 3ameujenus. llpeacrapnenue 00 OpUEHTUPYIOLIEM JEHCTBUU
3aMecTUTeNeil B OCH30JbHOM KOJbLE Ha MpPUMEpPEe aAIKWIbHBIX PaJMKaOB,
KapOOKCWJIbHOM, TUIAPOKCUIBHOM, aMHHO- W HUTPOTPYIIIbl, aTOMOB TIaJOI'€HOB.
OCOOEHHOCTH XUMHUYECKUX CBOMCTB crupoia. [lomumepuszanus crtupona. CrocoObt
MOJIYYECHHS U IPUMEHEHHE apOMATHYECKUX YTIIEBOAOPOIOB.

[Ipuponnsiii ra3. IlonmyrHele HedTaHble ra3pl. HedTh M €€ mpoucxoxkaeHue.
KamenHsblii yroiab ¥ OpOAYKTHl ero mnepepadotrku. CrnocoObl mnepepaloTku HedTH:
NEPEroHKa, KPEKUHI (TEpMHYECKUH, KaTaIUTHYECKUi), pUDOPMHUHT, MHUPOIIU3.
[IponykThl epepaboTKu HEPTH, UX TPUMEHEHNE B TPOMBIIIUIEHHOCTH U B OBITY.

I'eneTnueckas CBA3b MEXAY PA3JIMUYHBIMU KJIACCAMU YTJIEBOAOPOJIOB.

DNEKTPOHHOE  CTPOEHHE TaIOreHNPOM3BOAHBIX  YIVIEBOAOPOAOB. Peakuun
3aMEILEHUs rajoreHa Ha THUAPOKCOTPYIILY, HUMPOSPYNRY, YUAHOSPYNNY, AMUHOCDYNNY .
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I[CﬁCTBI/Ie Ha TaJIOICHIIPOU3BOJHLIC BOAHOI'O H CIIMPTOBOI'O pacTBOpa I[IéJ'IO‘-II/I.
BBaHMOHeﬁCTBHC JUTraJIOTCHAaJIKaHOB C Maramcm u OHMHKOM. Tonsmue
0 Memallloop2aHU4ecKux COeOUHCHUSX. Hcnons3oBaHue raJIOr¢HITPON3BOAHBIX
YrJI€BoaOpoOa0B B 6BITy, TCEXHUKC W IIPU CUHTE3C OPraHNICCKUX BCIICCTB.

IKCNEepUMEHTAJbHbIE METO/IbI H3yYeHHsl BEelIeCTB M UX MpeBpaneHuii

N3ydenue Guanyeckux CBOWCTB YIIIEBOAOPOAOB (PACTBOPUMOCTH ), KAUECTBEHHBIX
pPEaKIMil yrIIEBOJTOPOAOB Pa3IMYHBIX KJaccoB (0OecBEeYMBaHUE OPOMHON WJIH MOJIHOM
BOJIBI, PacTBOpa TEpMaHraHaTa Kajius, B3aMMOJICHCTBHE alleTHJIEHA C aMMHAYHBIM
pacTtBopoM okcuaa cepedpa(l)), kauecTBeHHOE OOHapy»XEHUE Yrjepoja U BOJIOpPOJa
B OpPraHMYeCKMX BEIICCTBAX, IIOJy4CHHWE OTHJICHA W HW3YYCHHE €ro CBOWCTB,
O3HAaKOMJICHHE ¢ KoJuTeKIusAIMu «HedTb» 1 «YTomby», ¢ 00pasliaMu miacTMacc, KayayKkoB
U PE3WHBI, MOJEIUPOBAHWE MOJEKYJI YIJIEBOAOPOJOB U TaJOTCHIIPOU3BOIHBIX
YTIIEBOAOPOIOB.

Kuciaopojacoaep:xainiue oprannyecKue coeInHeHus

[IpenensHbie oHOATOMHBIE CIUPTHL. CTpOeHUE MOJIEKYJT (Ha MPUMEPE METAHOIA U
sTaHona). ['omomornueckuit psan, oOmas Qopmyna, wu30MepUs, HOMEHKJIATYypa
u kimaccupukanus. DU3NUECKHE CBOWCTBA MPEACIbHBIX OJHOATOMHBIX CITHPTOB.
Bonoponnsie CBSI3U MEXAY MOJIEKYyJIaMU CIUPTOB. XUMHYECKHE CBOMCTBA: PEAKIUU
3aMEIECHUs, JCTUIpATAINK, OKHCIICHUS, B3aWUMOJICHCTBUEC C OpPraHMYECKUMU U
HEOPraHMYECKUMHU KHCIoTaMH. KauecTBeHHas peakius Ha OJHOATOMHBIC CITHPTHI.
JleficTBue dSTaHOlla M METaHOJIa Ha opraHu3M uenoBeka. CrmocoObl TMONYYeHHUS U
MPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[Ipocteie »dupsl, HOMeHKIaTypa u wu3oMmepus. OcoOCHHOCTH (PU3NUECKUX
Y XMMHUYECKUX CBOMCTB.

MHOT0aTOMHBIC CITUPTHI — TUJICHTJIMKOJIb ¥ TIIHIEpUH. PU3HUeCKUEe U XUMUICCKHE
CBOMCTBA:  peaklMU  3aMElIeHMs, B3aUMOJCUCTBHE C  OpPraHMYECKUMU U
HEOPraHMYECKUMHU KHCJIOTAMM, KAaYECTBEHHAs pPEaKlus Ha MHOIOATOMHBIE CIUPTHI.
Ilpeocmasnenue o mexanusme pearkyuil HYKIeo@uibHo2o 3ameweHus. JleicTBue
Ha opranu3M 4enoBeka. CrocoObl MOTydeHUsI U IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHne MOJIEKYJIbI, B3AUMHOE BIUSHUE THIPOKCOTPYIITIHI U OSH30JIBHOTO
anpa. Ousnyeckue cpoicTBa (eHona. OCoOEHHOCTH XMMHUYECKHUX CBOWCTB (heHoIa.
KauectBennbie peakniuu Ha (enon. ToxkcmunocTs (enona. CrocoObl MOMydeHUS |
npuMmeHeHue denona. enondopmanbaeruaHas cMoJa.

KapOonunibHble COEAMHEHUSI — ANbJAETUIBI U KETOHBI. DIJIEKTPOHHOE CTPOCHHUE
KapOOHUIILHOM Tpynmbl. ['OMoONOrMYecKue psabl albJETHI0B U KETOHOB, 0OIIas
dbopMmyra, uzomepust 1 HOMEHKIaTypa. OU3NUECKHe CBOMCTBA albJETUIOB U KETOHOB.
XWMHWYECKUE CBOWCTBA QNBJICTHUIOB W KETOHOB: pEAaKIMU  TPHUCOSAUHCHUSI.
llpeocmasnenue o mexanuzme pearkyuil HyK1eo@uibHo2o npucoeourenus. OKUCICHUE
aJIbJICTUIOB, Ka4yeCTBEHHBIC peaknuuu Ha aimpiaeruapl. CrocoObl TOJNYYEeHHS U
MPUMEHEHUE AJIbJIETHIOB U KETOHOB.

10
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OnHOOCHOBHBIE TIpelieibHbIE KapOOHOBbIE KHUCIOTB. (OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KHUCIOT. M3omepuss u HoMmMeHkiaTypa. DPuU3MUECKHE CBOMCTBA
OJTHOOCHOBHBIX TIPEIEIbHBIX KapOOHOBBIX KHCJIOT. BOTOpOIHBIE CBS3M MEXKIY
MOJICKYJIaMU KapOOHOBBIX KHCIOT. XUMHUYECKHE CBOWCTBA: KHUCJIOTHBIC CBOMCTBA,
peakius dTepuUKAIMU, PEaKIUd ¢ YYIaCTHEM YIJICBOJAOPOJHOTO  paauKaa.
Oco0eHHOCTH CBOMCTB MYypaBbHUHOW KHUCIOTHL. [loHATHE O MPOU3BOAHBIX KAPOOHOBBIX
KHCJIOT — CJIOXHBIX 3(upax, auneuopuoax, eanoceHan2uopuoax, amuoax, HUMpUILAx.
MHoroo6pa3ue KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HENPEACIbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHUCIIOT, TUKAPOOHOBBIX KHCIIOT, THIPOKCHKAPOOHOBBIX
kuciot. [IpeacraBuTtenu BHICIIMX KapOOHOBBIX KUCJIOT: CTEAPUHOBAsSI, MATbMUTHUHOBAS,
OJIEMHOBAS, JIUHOIe6As, NUHONEeH08as KUCAOThl. CrnocoObl MOMy4eHHs U MPUMEHEHUE
KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢dupbl. ['oMonoruueckuit psig, oOmwas Qopmyna, wu3oMepus U
HOMEHKJaTypa. Ou3nyeckue U XMMUYECKUE CBOMCTBA: TUPOIU3 B KUCION U IIEIIOYHON
cpene.

Kuper. Ctpoenue, (uU3MYECKHE W XHMHUYECKHE CBOWCTBA JKHUPOB: THIPOJIN3
B KUCIION U 1iesouHoi cpene. OCOOCHHOCTH CBOWCTB KUPOB, COAEPKAIIUX OCTATKU
HEMPeIeTbHBIX KUPHBIX KUCIOT. JKUPBI B IpUpPO/IE.

Mpb1a Kak CONM BBICHINX KapOOHOBBIX KHCIIOT, UX Moromee neicrue. [lonsmue
0 cunmemudeckux morowux cpeocmsax (CMC).

OO6mrast xapaktepucTuka yriaeBoaoB. Kiaccudukanus yrieBogoB (MOHO-, JIH-
¥ Tonucaxapuibl). MoHocaxapuabl: TUIOKO3a, (pyKTO3a, eanakmosa, pubosa,
oesokcupuboza. DuU3MYECKUE CBOWCTBA W HAaXOXJIeHHWE B mpupoge. DOTOCUHTE3.
Onmuueckas uzomepus. Konvuamo-yennass maymomepusi Ha npumepe MOJIeK)ibl
2Nf0K03bl, npoexkyuu Xeyopca, a- u [-aHomepvl 2nr0K03bl. XUMHUYECKHE CBONCTBA
TJIFOKO3BI: PEAKIMM C Yy4aCTHEM CHUPTOBBIX U aJbJCTUIHOM TPYII, CIUPTOBOC U
MOJIOYHOKHCIIOE Opokenue. [IprmeHeHne TIItoKo3bl, €€ 3HaUeHNE B KU3HEICATCITLHOCTH
opranm3ma. Jlucaxapuasl: caxapo3a, MajlbTo3a W .J1akmo3a. BoccTaHaBnMBamIue MU
HEBOCCTaHaBJIMBaloNIKe aucaxapuasl. ['uapomns nucaxapunoB. Haxoxaenne B mpupose
u npumenenue. [lomucaxapuabl: Kpaxmani, TJIUKOreH U I1emwnoso3a. CrpoeHue
MaKpOMOJIEKYJI KpaxMalia, TIIMKOreHa U 1eJUT0103bl. Pu3nueckre CBOMCTBA Kpaxmana u
LEJUTION03bl. XMMHUYECKHE CBOMCTBA Kpaxmalla: THJIPOJIM3, KAauyeCTBEHHAs peaKIus
C HWOJIOM. XHMHYECKHE CBOWMCTBA IICJUTIONO3bI: THAPOJIN3, TMOJIydeHHE H(PUPOB
1esuTt010361. [IoHsITHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENK).

JKCIepUMeHTAJbHbIEC METObI H3yYeHHS BELeCTB M MX NpeBpaleHuii

PacTBOpHMOCTB pa3JIMUHBIX CIIUPTOB B BOJE, B3aUMOJEIHCTBUE ITAHOJIA C HATPHUEM,
OKHMCJICHHE JTWJIOBOI'O CHOUPTA B albJETWJ HAa PACKaJE€HHOM MEIHOW MPOBOJIOKE,
OKHMCJIEHHME 3TUJIOBOIO CHOUpPTAa JUXPOMAToOM Kajusl (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAJIOB), KAUYE€CTBEHHBbIE pEaKkUMM Ha aJpJeruasl (C  THIPOKCHIOM
muammuncepedpa(l) u rugpokcunom menu(Il)), peakuusi rimiepuHa ¢ THIPOKCHUAOM
menu(Il), xumuuyeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTBI, B3aUMOJICUCTBUE

11
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pacTBopa moKo3bl ¢ ruapokcunom menu(ll), BzammoneicTBue Kpaxmana ¢ HOJOM,
pellIeHHE AKCIIEPUMEHTAIbHBIX 3a7a4 1Mo TeMaM «CrnupTsl U (peHonby, «KapOoHOBBIE
KUCIOTHI. CII0KHBIE 3PUPBD».

A3o0Tconep:Kanue OpraHnvecKue coeuHeHUus

AMHUHBI — OpraHWYecKHe IPOM3BOJHBIC amMmuaka. Kiaccudukaiys aMHHOB:
anmdpaTHYecKue U apoMaTHYECKHUe; NEePBUUYHbBIC, BTOPUUYHBIE U TpeThuuHble. CTpoeHUE
MOJIeKYJ, oOmast QopMmyna, u30Mepusi, HOMEHKiIarypa M (U3HMYECKHE CBOMCTRBA.
XHUMHUYECKOe CBOMCTBA annu(aTHUeCKUX aMHUHOB: OCHOBHBIC CBOWMCTBA, aJIKHJINPOBAHHE,
B3aMMOJICVICTBHE TIEPBUYHBIX aMUHOB C a30THUCTON KUCIOTOM. COJIi aJIKUJTAMMOHUS.

AHWIMH — TPEJICTaBUTENIb AMUHOB apoMaTuyeckoro psga. CTpoeHuWe aHUJIMHA.
B3anMHoe BiMsiHUME TpYIIl aTOMOB B MoJieKyJsie aHuInHA. OCOOCHHOCTH XMMHUYECKHX
cBOiCTB aHwinHa. KadecTBeHHble peakiuu Ha aHWIUMH. CrocoObl MOJy4eHHS U
pUMeHEeHHE amndaTHuecKux aMuHOB. [loydenre aHnIMHa U3 HUTPOOEH301a.

AmuHokucnoTel. HoMenknatypa u  wuszomepus. OTIeNnbHbIC MPEICTABUTEIH
0-aMUHOKHCIIOT: TJIUIUH, TaHUH, (DeHUNANAHUH, CEPUH, 2TYMAMUHOBAS KUCIOMA, TU3UH,
yucmeur. Onmuueckas uzomepus amurnoxuciom: D- u L-amunoxkuciomol. @u3ndecKkue
CBOMCTBa AaMHHOKHCIOT. XHMMHUYECKHE CBOWCTBA AMHMHOKHCIOT Kak aM(pOTEPHBIX
OpraHWYECKUX COCJAMHEHUM, peaklMs TMOJUKOHJACHCAIluH, OOpa30BaHHE IENTHIHOM
CBsI3U. bronornyeckoe 3HaueHMe aMUHOKUCIOT. CUHTE3 U TUPOJIA3 TIENTHIOB.

benku kak npupoaHbie moauMepsl. [lepBuyHas, BTOpuyHas U TpETUYHAs CTPYKTYypa
OcnkoB. XHWMHUYECKHE CBOMCTBAa OCIKOB: THAPOJIU3, JACHATypamus, KauyeCTBCHHBIC
peaKkIvy Ha OCNKHU.

Tonsmue 00 A30Mco0epHcayux 2emepoyuUKIUYeCKUX COEOUHEHUSIX.
Tupumuournosvie u nypurosvie ocnosanus. Hyxneunogvie kuciomsi: cocmas, cmpoerue
U buonocuYecKkas poo.

JKCNepUMEHTAIbHbIE METOAbI M3Y4Y€HHUs BelIeCTB M UX MpeBpalleHu il

PactBopenue OenkoB B Boje, NeHaTypamusi OCTKOB NPH HAarpeBaHWUU, IIBETHHIE
peakuuu Ha OeJIKH, pellleHHe YKCIIEPUMEHTANBHBIX 33J]1a4 M0 TeEMaM «A30TCoAepKalue
OpraHUYeCKUe COCAUHEHUsD U «Pacrio3HaBaHue OPraHuYEeCKUX COCIUHEHUM.

BbicokomoJieKyIsIpHbIE COCIUHEHUSA

OCHOBHBIE TMOHSTUS XUMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUH: MOHOMED,
HOJIUMEDP, CTPYKTYPHOE 3BE€HO, CTETIEHb OJMMEPU3ALNH, CPEIHSS MOJIEKYJIIsIpHas Macca.
OCHOBHBIE METO/IBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIWHEHUU — MOJMMEpHU3alus U
NOJUKOHAEHCAus. [Ipedcmasnenue o cmepeopeyiapHocmu U  HAOMONEKYAAPHOU
cmpyKmype noIuMepos, 3a6UCUMOCHb CEOUCME NOIUMEPO8 OMl UX MONEKVIAPHO20 U
HAOMOJNIEKYIAPHO20 CMPOEHUSI.

[lonumepubie  marepuansl.  [Imactmaccel  (MONMMATUIIEH,  MOJUIPOIUJIIEH,
NOJIMBUHUIXJIOPU/, HOJIUCTHPOI, HNOJMMETUIIMETaKpHIIaT, NOJMKapOOHATHI,
nosudsTUIeHTepedTanar). Y tunuzauus u nepepadoTKa MmiacTHKa.

DnacToMephl: HaTypaJlbHbIM KaydyK, CHUHTETUYECKHE Kaydyyku (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, U30MPEHOBBIN) U cunuKkoHbl. Pe3uHa.
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Bosokna: HaTypanbHble (XJIOMOK, IIEPCTh, MIEIK), HCKYCCTBEHHBbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KaIllPpOH U JIaBCaH).

llonumepwr cneyuanbHo2o HazHauenusi (meuown, Keenap, 21eKMpONpPo8oosuUe
noaumepwl, buopasiazaemvie HOIUMEPDL).

JKCNepUMEHTAIbHbIE METOAbI M3Y4YeHHUs BEIeCTB M UX MpeBpallleHu il

O3zHakomiieHHEe ¢ 00pa3laMu MPUPOJHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, PELICHHUE IKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «Pacno3HaBaHue 1miacTtMace u
BOJIOKOHY.

PacuérHble 3agaun

Haxoxnaenue MonekynspHoit GopMyibl OPraHUYeCKOro COSIUHEHUS TI0 MaCCOBBIM
JOJISIM DJIEMEHTOB, BXOJSAIIUX B €ro COCTAaB, HAXOXKIECHUE MOJICKYISPHOU (hOPMYJIBI
OPTaHUYECKOT0 COSAUHEHUs M0 Macce (00BEMY) MPOAYKTOB CTOPAHMSI, IO KOJIUYECTBY
BemecTBa (Macce, O0OBEMY) TMPOAYKTOB pEAKIMKW W/UIM HUCXOJHBIX BEIECTB,
YCTaHOBJIEHUE CTPYKTYpHOH (HOpMYJbI OpPraHWYecKoro BEIIeCTBA Ha OCHOBE €ro
XUMHUYECKUX CBOMCTB WJIM CIIOCOOOB MOJTYYEHHUSI, OMPECICHUE A0JIM BbIXOJa MPOTYKTa
peaKuuu OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpeaMeTHbie CBSA3H

Peanmzanusa MeXIpeaMETHBIX CBA3EHM IPU H3YYEHHH OPraHWYECKOW XHWMUU
B 10 Ky1acce oCyIIECTBIISIETCS YEpe3 UCII0JIb30BAHNUE KaK OOLIMX €CTECTBEHHO-HAYyYHBIX
IIOHATHUM, TaK U NOHATUHN, NPUHATHIX B OTIEIBHBIX IIPEAMETaX €CTECTBEHHO-HAYYHOI'O
LAKJIA.

OOmre ecTeCTBEHHO-HAy4YHbIE MOHSTHUS: SBJIIEHWE, HAy4dHBIM (akT, runoresa,
TEOpUs, 3aKOH, aHaJluW3, CHUHTE3, Kiaccudukaius, HaOI0JIeHUe, HW3MEpPEHHE,
DKCHEPUMEHT, MOZENb, MOJIECIINPOBAHUE.

®dusuka: marepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SJHEPT€TUYECKU I
YpOBEHb, BEIIECTBO, TEIO, O0BEM, arperaTHoOe COCTOSHUE BEIIECTBA, (PU3UUECKHE
BEJIMYMHBI, EAUHULIBI U3MEPEHUS, CKOPOCTh, SJHEPT U, MaccCa.

buonormsi:  knmerka, opraHm3Mm, 9Kocuctema, Ouwochepa, wmerabommsm,
HACJICZICTBEHHOCTh, AaBTOTPOGHBIA U TeTEepOTPOPHBIA THUN MHUTaHUA, OpOXKEHHE,
(dorocuHTE3, IbIXaHUE, OCJKH, YTIEBOBL, AKUPbI, HYKICMHOBBIE KUCIIOTHI, (DEPMEHTHI.

I'eorpagus: nonesHbple HCKONAEMbIE, TOILUIUBO.

TexHOIorusA: NUILEBBbIE NMPOAYKTHI, OCHOBBI PAllMOHAJIBHOIO IUTaHUs, MOIOIIUE
CpEICTBA, MaTepuasbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KVIACC

Teopernyeckue 0OCHOBbI XUMHUU

Atom. CocTaB aTOMHBIX sifiep. XUMUUYECKUM 3sieMeHT. M3oronsl. Kopnyckyaapuo-
B0JIHOBOU Oyanu3m, O08OUCMBeHHAs npupoda d21ekmpoHa. CTPOEHHUE BIEKTPOHHBIX
000JI0Y€K aTOMOB, KBAaHTOBBIC YHCIIa. DHEPreTUYECKUE YPOBHU U MOYPOBHU. ATOMHBIE
opoutamu. Kiaccudukanuss XUMHYECKUX DJIEMEHTOB (s-, p-, d-, f-31€MEHTHI).

13



denepanbras padodas nporpamma | Xumust. 10—11 knaccest (yrimyOi€éHHBIH yPOBEHB)

Pacrnipeenienue 37€KTPOHOB MO aTOMHBIM OpPOUTANISAM, MPUHYUN MUHUMYMA SHEpSUl,
npunyun Ilaynu, npaseuno Xynoa. DNEKTpOHHBIE KOH(PUTYpAIlUU aTOMOB 3JIEMEHTOB
NEPBOr0—4€TBEPTOrO MEPHOJIOB B OCHOBHOM U BO30YKAEHHOM COCTOSIHUM, JIEKTPOHHBIE
KOH(Urypauun WOHOB. [lonamue 006 oHepeuu UOHUZAYUU, IHEPSUU CPOOCMEA
K 971eKmpoHy. INEKTPOOTPULATEIbHOCTb.

[lepmonnuecknii 3akoH u Ilepmoanueckas cucreMa XUMHUYECKHX DJIEMEHTOB
AWM. MenneneeBa. CBs3b MNepuoanyueckoro 3akoHa u Ilepuoguyeckoid CUCTEMBI
XUMHUYECKUX AJIEMEHTOB C COBPEMEHHOM TEOpUEN CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX
BEUIECTB [0 TIpylnmnaM MW [EepuojaM. 3HAYEHHE IMEPUOJAMYECKOr0  3aKOHA
JI.1. Menneneena.

Xumuyeckass CBs3b. BHIBl XMMHYECKOW CBA3U: KOBAJEHTHAs, WOHHas,
MeTajinyeckas. MexaHu3mMbl  O0pa3oBaHUS  KOBAJIGHTHOM  CBSI3U:  OOMEHHBIN
U JIOHOPHO-aKUENTOPHBIA. DHEprus M JJIMHA CBA3U. [lonsipHOCTH, HANpPaBIEHHOCTH
M HaChIIa€MOCTh KOBAJICHTHOM CBA3W. KpartHeie cBa3u. BopopomgHas cBs3b.
MexMOoIeKyIsIpHbIE B3aUMOJIEHCTBHS.

BaneHTHOCT, M BaJIGHTHBIE BO3MOXKHOCTH aTOMOB. [ ubpuouzayus amoMmHbIX
opoumaneti. CBsI3b 3JIEKTPOHHON CTPYKTYPhI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM
(Ha mpuMepe COeAMHEHUH JIEMEHTOB BTOPOI0 IIEPUO/IA).

IIpencraBieHne O KOMIUIEKCHBIX coequHeHusAX. (CocTaB KOMIUIEKCHOIO HOHA:
KOMIUIeKcooOpa3oBarenb, Juranabl. Koopounayuonnoe uucno. Homenxnamypa
KOMNIEKCHbIX ~ COeOuHeHuti. 3HAYeHHE KOMIUIEKCHbIX coequHeHuid. [loHsitue
0 KOOPJIMHAIIMOHHON XUMHUH.

BemectBa ~ MOJEKYJISIpHOTO M HEMOJEKYJISAPHOTO  CTpPOEHHUA.  THUIBI
KPUCTAITUYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIECTB.

[lonssitTue o pgucnepcHbIXx cucreMax. lcrtunHble pactBOpbl. [Ipeocmasnenue
0 Komouousx pacmeopax. CrnocoObl BEIPaXKEHUSI KOHIIEHTPALUK PaCTBOPOB: MAacCOBas
JI0JIs1 BEILIECTBA B PACTBOPE, MOJIIpHAst KOHUEHTpauus. HachllieHHbIE M1 HEHACBIILIEHHbBIE
pacTBOpHI, pacTBOpUMOCTb. Kprcramnoruaparsl.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHUYECKHX BEIIeCTB. T[pUBUATbHBIC
Ha3BaHUs OTJEIbHBIX IPEICTABUTEIEH HEOPTAaHUYECKUX BEIIECTB.

Knaccuduxkanus XuMru4eckux peakiinii B HEOPraHu4ecKon U OpraHnyecKoi XUMHUH.
3aKOH COXpaHEHHsI MacChl BEIIECTB; 3aKOH COXPAaHEHUS W IPEBpALICHUS HHEPruu
OpyU  XUMHUYECKMX  peakiusax. TemaoBble 3(Q(EKTb  XUMUYECKUX  PEaKIIMil.
TepMoxuMu4ecKrue ypaBHEHHS.

CKOpOCTh XMMHUYECKON peakuuH, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PAKTOPOB.
['oMoreHHbIe U reTeporeHHble peaknuu. Karanms u karanu3aTopsl.

OOpatumble U HeoOpaTHMble peakiuu. XUMHUYecKoe paBHOBecue. Kowcmaumma
xumuyeckozco paenogecusi. DakTOpbl, BIUAIOIIME HA IIOJ0KEHUE XUMHUYECKOIO
paBHOBECHUS: TEMIIEpaTypa, AaBJICHUE W KOHUEHTPALMH BELIECTB, YYaCTBYIOLIUX
B peakuud. [Ipunuun Jle [laTenbe.
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Onextponutudeckas auccouuanus. CuinbHble U ciadbie 3JIeKTponUuThl. CTeneHb
nuccounanuu. HMonnoe npousseoenue 600vi. Cpena BOJIHBIX PAaCTBOPOB: KHUCIOTHa,
HeWTpanbHas, menoyHas. Bomopoaueiit mokazarens (pH) pactBopa. I'maponus coneit.
Peakiiuu nonHoro oomeHa.

OKuCIUTENBHO-BOCCTAaHOBUTEMbHBIE peakiuu. CteneHs okuciaeHus. OKUCIUTEINb U
BOCCTaHOBUTEJIb. [Ipoliecchl OKUCICHUSI U BOCCTAHOBJICHUS. BakHeIe OKUCIuTeu U
BOCCTAaHOBHTEJIU. MeTO1 3IEKTPOHHOr0 OanaHca. DJIEKTPOIU3 PACTBOPOB U PACIJIaBOB
BELIECTB.

JKCIepUMEeHTAJIbHbIE METO/bI H3YYeHHsl BEleCTB M UX NpeBpaleHuii

Paznoxxenne mnepokcuaa BOAOPOAA B MPUCYTCTBUU KaTaau3aropa, MOJENIH
KPUCTAUTMYECKUX PEIIETOK, IMPOBEACHHE pEeaklMii HOHHOro OOMeHa, OIpeneiicHue
CpeAbl paCTBOPOB C MOMOIIBI0 MHAUKATOPOB, U3YUCHHUE BIUSAHUS PA3TUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHUYECKON PEAaKIIMHU U TOJ0KEHNE XUMUYECKOTO PABHOBECHSI.

Heopranuveckast xumus

[Tonoxxenne HemeTaiyioB B Ilepuognyeckolt cucteMe XMMHYECKHX 3JIEMEHTOB
.. MenneneeBa U OCOOCHHOCTH CTpPOCHUSI HUX aTOMOB. (DU3MYECKHE CBOICTBa
HEMETAJJIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe Kuciopojaa, cepsl, dochopa u
yrieposa).

Bonmopon. Ilomydenue, Qusnueckue ¢ XUMHUYECKHE CBOICTBA: PEAKIUU
C METaulaMyd M HEMETAJUIAaMHM, BOCCTAaHOBHUTEIbHBIE CBOWMCTBA. ['mapunbl. TonausHvie
91EeMEHMbI.

lanorensl. Haxoxnenwe B Tpupoae, CHOCOOBI TONydeHUs, (GU3HYECKHE U
XUMHUYECKUE CBOMCTBa. ['amoreHoBoOpoabl. BakHeilmne KuciIopoacoaepKaiiue
COCIMHEHUS TaJloreHoB. JlabopaTOpHbIE W TPOMBIIICHHBIE CIIOCOOBI TOTyYEHUS
rajoreHoB. [I[puMeHeHne TaJoreHoB U UX COCTUHEHUM.

Kucnopon, o3oH. JlaGopaTopHble W NPOMBIIUICHHBIE CHOCOOBI IMOTY4YCHHS
kucinopoaa. dusnueckue 1 XMMUYECKUE CBOMCTBA M MPUMEHEHUE KUCJIOPOJa U O30HA.
OKcuibl M TEPOKCUTBI.

Cepa. Haxoxnenue B npupoze, crnocoObl MoaydyeHus, GU3nyeckue u XuMHIeCKHe
coiictBa. CepoBomopon, cyabdunbl. Oxcun cepri(IV), okcua cepri(VI). Cepuucras u
cepHas KUCIIOThI U UX colu. OCOOEHHOCTH CBOMCTB CepHOM KUCIOTHI. [IpuMeHeHue cepbl
U €€ COeIUHEHU.

A3zor. HaxoxneHue B MpUpoje, CrocoObl NONydeHUs, (PU3NUECKUEe U XUMHYECKHE
CBOMCTBA. AMMUAK, HUTPUJIbl. OKCUIBI a30Ta. A30THCTasi U a30THAsA KUCIOTHI U UX COJIH.
OcoOeHHOCTH CBOWCTB a30THOM KHUCHOTHL. IIpuMeHeHune a3oTa M €ro COEIUHEHH.
A30THBIE YI0OpEHUS.

®dochop. Haxoxnenune B mnpupojae, CHocoObl TIMOAyYeHHs, (PU3MUECKHE
u xumuueckue cBorictBa. ®ochuast u hochun. Oxcunbl hochopa, pochopHas kucmora
u e€ comu. Memagocgopnas u nupogocghopnas xucromol, Gochopucmas
u @gocpopnosamucmasn kuciomol. Ilpumenenwe ¢ochopa M €ro COCITHMHCHUH.
dochopHbie ynoOpeHus..
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VYrnepon, HaxoXJaeHue B mpupojae. AoTponHbie Moaudukanuu. duznyeckue u
XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB, OO0pa3oBaHHBIX yriepogoMm. Oxcunu
yraepoaa(ll), okcun yraepona(IV), yronapHas kuciota u €€ coiu. AKTUBUPOBAHHBIN
yrojib, aocopoyus. @ynnepensvi, epagen, yenepooHvie Hanompyoku. llpumeneHue
MPOCTHIX BEIIECTB, 0OPa30BAHHBIX YIIJIEPOJAOM, M €r0 COCTMHEHU M.

Kpemunii. Haxoxaenue B mpupone, CcrnocoObl TMONydeHus, (unyeckue
u xumuyeckue cBoictBa. Oxcunl kpemHusA(IV), kpemMHHEBasi KHUCIOTa, CUJUKATBHI.
[IpuMeHeHue KpeMHUs U ero coequHeHnil. CTekso, ero nojay4yeHue, BUIbl CTEKIIA.

[Tonoxxenne w™etamwioB B llepuoamyeckonl cHCTEME XUMHYECKUX DIIEMEHTOB.
Oco0EHHOCTH CTPOCHHUSI MIEKTPOHHBIX 000JIOUEK aTOMOB META/UIOB. PacnpocmpaneHrue
XUMUYECKUX D]IeMEeHMO8-Memannos 6 3emHnou xope. OOmue Qunyeckue CBONCTBa
MeTaioB. [IpumeHeHne MeTaioB B ObITY U TexHUKe. CIuiaBbl METaIOB.

DNEeKTPOXUMHUUECKUIN psii HAmpsDKeHU MeramioB. OO0mye crnocoObl MOTydeHHUs
METAJUIOB: THUAPOMETAIUIYPIHs, MUPOMETAIIYpPrus, siaekrpomeramryprus. I[loHsTue
0 Koppo3un MeTayToB. CrioCOOBI 3aIUTHI OT KOPPO3HUH.

Obmass xapaktepuctuka MetauioB [A-rpynmel  Ilepuoguueckoit  cuCTeMbl
XUMHYECKHX d3JeMEHTOB. Harpuii u kanmii: momydeHue, Gu3nueckue M XUMHYECKUE
CBOMCTBA, PUMEHEHUE MPOCTHIX BEIIECTB U UX COCTMHEHUM.

O6mrass xapakrepuctuka MetauioB [IA-rpynmnel  Tlepuoanueckoid  cucTeMbl
XUMHUYECKUX DJIEMEHTOB. Maruuii U KajublMi: MONTyYeHue, PU3nUecKrue U XUMUYECKUe
CBOICTBA, TNMPUMEHEHHE IPOCTHIX BEIIECTB W HMX coeAuHEHUM. JKECTKOCTH BOABI U
CHOCOOBI €€ yCTpaHEHUS.

AmOMHUHMI: TOTydYeHHe, (U3MYECKME M XUMHUYECKHME CBOWCTBA, IPUMEHEHHE
MIPOCTOr'0 BEIIECTBA U €ro coequHeHnil. AM@oTepHbie CBOMCTBAa OKCHAA U THIPOKCHIA
ATFOMUHMS, TUAPOKCOKOMIIIICKCHI aTFOMUHUS.

OO6mrast ~ xapakTepucTuka  MeTawmioB  mobouynbix  moarpymm  (b-rpymm)
[lepruoanueckor CUCTEMBI XUMUYECKUX JIEMEHTOB.

Ou3nyeckue U XUMHUYECKHE CBOMCTBA XpoMmMa U ero coeauHeHuil. Okcuabl U
rugpokcuasl - xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U JUXPOMATHI,
UX OKUCIHUTENbHBIE CBOMCTBA. [loyueHne u MpuMEHEHUE Xpoma.

dusnuecKkre U XMMUYECKUE CBOWCTBA MapraHla U ero cCoeAuHeHun. Baxnenmme
coenuuenus  mapranua(ll), wmapranna(IV), wmapranna(VI) wu  mapranma(VID).
[lepmaHranar Kanusi, €ro OKMCIUTEIbHbIE CBOMCTBA.

DU3NUECKNEe W XWMHUYECKHME CBOWCTBA Xeje3a M €ro coeauHeHun. OKCHIbI,
rugpokcuasl U conu keneza(ll) m sxeneza(lll). Tlomyuenwe U TpUMEHEHHE Keje3a
Y €r0 CILIABOB.

DOU3NUECKUE M XUMHUYECKHE CBOMCTBA MeAu U €€ coeauHeHuil. llomyueHue
Y IPUMEHEHUE MU U €€ COCANHEHUN.

[Hunk: mony4yenue, Gu3nUecKre U XMMUYECKHUE CBOMCTBA. AM(OTEpHBIE CBOWCTBA
OKCHJIa U TUJIPOKCUJIA IIMHKA, THIPOKCOKOMILIEKCHI IIUHKA. [[pruMeHeHne uHKa U ero
COCIMHEHU .
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JKCNEPUMEHTAIbHBbIE METOIbI M3y4YeHHS BelleCTB U UX NMpeBpalieHnii

N3ydyenue 00pa3iioB HEMETAIOB, TOpeHue cephl, (Gocdopa, xeneza, MarHus
B KHCJIOPO/JIE, U3YUYCHHE KOJUIEKIIUU «MEeTallJIbl U CIIaBbl», B3AMMOJIECHCTBHE IIETOUHBIX
W IIEJOYHO3EMENbHBIX  METauIOB C  BOJOM  (BO3MOXXHO  HMCIOJb30BAHHE
BUIEOMATEPUAJIOB), B3aUMO/ICHCTBHE LIMHKA U XKeJe3a C paCTBOPAMU KUCIIOT U LIEI0YEH,
KaueCTBEHHBIE PEAKIMM HAa HEOPraHUYE€CKHWE aHWOHBI, KAaTUOH BOJOPOJAa M KAaTUOHBI
METAJUIOB, B3aUMOJIEUCTBUE THJIPOKCHIOB aJIFOMUHUS U LIMHKA C PACTBOPaAMHU KHUCIJIOT U
HIeJI0YeH, pelieHrne 3KCIEepUMEHTaIbHbIX 3a1a4y 1no temam «l'amorensny, «Cepa u e€
coeuHeHus», «A30T u docop U UX COeTUHECHUs», «MeTamibl TIaBHBIX MOATPYII,
«MeTasuibl TOOOYHBIX TOATPYIII.

XuMuA M KU3Hb

Ponp xumMum B oOecrieueHUM YCTOWYMBOrO pa3BUTHUSl uenoBeuecTBa. [loHsTHe
O HAy4YHBIX METOJAaX IMO3HAHUS U METOHOJIOTMM HAYYHOro HccieaoBaHusa. Haydnbie
MPUHITUIE  OPTaHHW3AIMd XWMHYECKOTO TPOU3BOACTBA. [IpOMBINIIEHHBIE CIOCOOBI
MOJIYYEHUs Ba)XHEWIIIMX BEHIECTB (Ha NIpUMEpe MPOU3BOACTBA aMMHAKA, CEPHOM
KHUCIIOTBI, MeTaHoia). [IpoMbIIIeHHbIE CIOCOOBI MOJYYEHUsI METAJIOB U CIUIABOB.
XUMHUYECKOe 3arps3HEHUE OKpYXKaromlel cpeabl W ero mnocienctBus. [Ilpobnema
nepepabomku omxo008 u nooouHvlx npooykmos. Poib xumMuum B oOecredeHUu
AHEPIreTHYECKON 0€30MaCHOCTH. [IpunHyunsi «3e1EHOU XUMUUY.

XuMus ¥ 310pOBbe uenoBeka. JIekapctBeHHble cpeacTBa. [IpaBuna ucnons3oBaHus
JIEKapCTBEHHBIX MpenapaToB. Pojab XuMuu B pa3BUTUHN MEIUIIUHBI.

XuMus TIHIIM: OCHOBHBIE KOMIIOHEHTHI, MHIIEBble a00aBku. Ponb xumuu
B 00€eCIeYeHNH IMUIIEBON 0€30MacHOCTH.

Kocmernueckne wu mapgromepHbie cpeiactBa. beitoBas xumwms. [IpaBumna
0€30IMacHOT0 HUCIIOIb30BAHUS MTPerapaToB OBITOBOM XUMHUHU B MIOBCEIHEBHOM KU3HU.

XUMHS B CTPOUTENBCTBE: BAKHEHUININE CTPOUTEIILHBIE MaTeprasbl (IIEMEHT, OETOH).

XuMHS B CEIBCKOM X03s11icTBe. OpraHnvecKrue 1 MUHEPAIbHbBIE YI0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKLUHMOHHBIE MaTepuajbl, KpacKH, CTEKIO, KepamuKa.
Mamepuanwi 0na snekmponuru. Hanomexnonoeuu.

Pacuérnble 3agaun

Pacuérpl: Maccel BemiecTBa MM 0O0bEMa Ta30B IO HM3BECTHOMY KOJIMYECTBY
BEIIECTBA, MAcCce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, MACCHI
(00BéMa, KoIMYEeCTBa BEIIECTBA) MPOJYKTOB PEAKIIMU, €CIU OJHO U3 BEIIECTB MUMEET
npuMecH, Macchl  (00bEMa, KOJIMYECTBAa  BEIIECTBA)  MPOAYKTa  pPEaKIUH,
€CIIM OJIHO W3 BEIIECTB JAaHO B BHUJIE PacTBOpa C ONPEACIEHHOM MacCOBOM JoJiel
PacTBOPEHHOI'O BEIIIECTBA, MACCOBOM JOJM M MOJIAPHOW KOHIIEHTpALIMU BEIIESCTBA
B pacTBOpE, JOJHU BBIXOJ1a MPOAYKTA PEAKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpeameTHbie CBSA3H
Peanuzanust MeXNpeIMETHBIX CBSI3€M MpPU M3YUYCHUM OOIIEH W HEOPraHMYEeCKOM
xuMuH B 11 Kjacce OCyIIECTBIISIETCS Yepe3 MCIOJb30BaHUE KAK OOIIMX €CTECTBEHHO-
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HAYYHBIX MMOHSATHH, TaK W TOHSTHH, MPUHATHIX B OTIACIBHBIX IPEIMETaX €CTeCTBCHHO-
Hay4IHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAy4YHBIC TIOHSATHS: SBICHWE, HAyYHBIM (DaKT, THUIOTE3a,
TEOpHs, 3aKOH, aHAJM3, CHUHTE3, KiIacCH(pUKaIUs, TEePHOINIHOCTh, HAOIIOICHNE,
U3MepeHne, SIKCIIEPUMEHT, MOJIEITh, MOJICITUPOBAHHUE.

dusnka: MaTepusi, MUKPOMHP, MaKpOMHUP, aTOM, 3JICKTPOH, TPOTOH, HEUTPOH, HOH,
M30TONBI, PaJIMOAKTUBHOCTh, MOJICKYJIa, SHEPreTHUYSCKUN ypOBEHB, BEIECTBO, TEJIO,
00BEM, arperaTHOC COCTOSHHE BEISCTBA, HJCaIbHBIN ra3, (pU3HMYCCKHE BEINYHHEI,
CAMHUIIBI N3MEPEHUS, CKOPOCTh, YHEPIHs, Macca.

buonorusi: kneTka, opraHu3M, 3KOCHCTeMa, Ouocdepa, MeTabOIM3M, MaKpO-
U MHKPODJIEMEHTBI, OCIIKH, JXUPBI, YIJICBOJbI, HYKJICHHOBBIC KHCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KpYrOBOPOT BEIIECTB M TIOTOK SHEPTUU B SKOCHCTEMAX.

['ecorpaduss: MuHEpaabl, TOPHBIE IOPOJbI, IOJIE3HBIC MCKOMAeMbIC, TOILIUBO,
peCypCHI.

TexHomorusi: XuUMHUYECKass TPOMBINIJICHHOCTh, METAJLIyprusi, CTPOUTEIbHBIC
MaTepHallbl, CEIHCKOXO3SIMCTBEHHOE IMPOU3BOACTBO, THINEBAs TMPOMBINIJICHHOCTD,
dbapmarieBTHYECKass MPOMBIILIECHHOCTh, IMPOW3BOJACTBO KOCMETHUYECKHX IIPErapaToB,
MIPOM3BOJICTBO KOHCTPYKITMOHHBIX MATEpPUAJIOB, DJCKTPOHHAS IPOMBIIUICHHOCTD,
HAHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHUHU
HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATbI

B cooTBeTcTBMM ¢ CHCTEMHO-ACATEIBHOCTHBIM IOAXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHS TpeaMeTa «XUMHUs» Ha YPOBHE CPEIHETO OOIIETo
0o0pa3oBaHUsl BBIJICJICHBl CJICYIOIIUE COCTABJSIONIME: OCO3HAHHWE OOYJarolIUMUCS
POCCHUMCKOM  TPAKIAHCKOW  HUJIACHTUYHOCTH; FOTOBHOCTH K  CaMOpPa3BUTHIO,
CaMOCTOSITEJIPHOCT W CaMOOIIPENENICHUIO;, HalW4YhMe MOTHUBAllUU K OOYYCHHIO;
TOTOBHOCTH U CITOCOOHOCTH 00 yUYaOIIUXCSl PYKOBOJICTBOBATHCS MPUHATHIMU B OOIIECTBE
MpaBWIaMH W HOPMAaMU TIOBEJECHUS, HaJIMYHWe TPABOCO3HAHMS, OKOJIOTHICCKOU
KYJbTYPBI; CIIOCOOHOCTh CTABUTh IIE€JIM U CTPOUTD KM3HECHHBIC IIJIAHBI.

JIngyHOCTHBIE  pe3yJIbTaThl ~ OCBOCHHUSI  MpeaMera  «XUMHUS»  OTPaKAroT
chOPMUPOBAHHOCTh ~ ONbITA TIO3HABATEILHOW U  MPAKTHYECKON  JCATEIHHOCTH
00y4Jaroluxcs B MPOIECCe pean3aliu 00pa3oBaTeIbHON IeATeIbHOCTH.

JImaHOCTHBIE  pe3ylbTaThl  OCBOCHHS  TpeaMera  «XUMHUS»  OTPAKAIOT
cOPMHUPOBAHHOCTh  OMBITA IMO3HABATECIPHOM W  TPAKTUYECKOH  JEATEITHHOCTH
00y4aroluXcs B MPOLIECCE pean3alii 00pa30BaTEeIbHON IEATEIbHOCTH, B TOM YHCIIE B
YaCTH:

1) rpamaaHCcKOro BOCIIUTAHUS:

OCO3HAHHS OOYYaIONIMMHUCA CBOMX KOHCTUTYIIMOHHBIX TpaB M OOS3aHHOCTEH,
YBAKECHUA K 3aKOHY U MIPABOIOPSAIKY;

MPEACTABJICHUS O COIUAIBHBIX HOPMAaX U MPABUIIAX MEXKIUYHOCTHBIX OTHOIICHUM
B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW NEATETHbHOCTH TMPHU CO3AAHUU YYCOHBIX
MIPOEKTOB, PEIICHUH YYCOHBIX M TTO3HABATEILHBIX 3a/lad, BBHIMOJHEHUN XHUMHUYECKUX
JKCIIEpPUMEHTOB;

CIIOCOOHOCTY MOHUMATh U MMPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI
JPYTUX MPU aHAJIM3€E Pa3IMYHbIX BUJIOB YU€OHOM 1eATebHOCTH;

2) NATPUOTHYECKOT 0 BOCTIUTAHMSA:

IIECHHOCTHOTO  OTHOILIEHUSI K MCTOPUYECKOMY M  HAYYHOMY  HACIEIUIO
OTE€UECTBEHHON XUMUU;

YBOXEHUSI K TIpOllecCy TBOpYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOTO
MPUJIOKEHUSI XUMHH, OCO3HAHUS TOrO, YTO JAHHBIE HAYKU €CTh PE3YJbTaT JJIUTEIbHBIX
HAOJIIOICHUM, KPOTMOTIMBBIX HKCIEPUMEHTAIBHBIX TIOMCKOB, IOCTOSIHHOTO Tpy/a
YYEHBIX U ITPAKTUKOB;

WHTEpECa W IO3HABAaTEIbHBIX MOTHMBOB B IMOJIYYEHHH WU TOCIEIYIOIIEM aHAIU3e
“H(pOpMAIINH O MEPETOBBIX TOCTUKEHUSIX COBPEMEHHON 0T€UE€CTBEHHON XUMUMU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO TIOBE/ICHNUS,
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CITIOCOOHOCTH OIIEHHWBAaTh CHUTYyallMH, CBSI3aHHBIE C XUMHYECKUMH SIBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEIIECHUSI, OPUEHTUPYACH HA MOPATIbHO-HPABCTBEHHBIE HOPMBI
1 IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEACHUE U IOCTYIIKA CBOMX TOBAPHILIEH C MO3ULIUN
HPABCTBEHHBIX M TPABOBBIX HOPM U C YUETOM OCO3HAHMS MMOCIIEICTBUM MOCTYMNKOB;

4) popMupoBaHus KyJbTYPbl 310POBb:

MOHUMAaHMUS LICHHOCTEH 3/10pOBOI'0 U 0e30MacHOro 00pasa *1U3HU, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (DU3UYECKOMY U TMCHUXHYECKOMY
3JI0pPOBbIO;

coOJIIO/ICHUST TpaBUJI OE€30MacHOr0 OOpalleHusi C BEIIeCTBAaMU B  OBITY,
IIOBCEIHEBHOM )KU3HH, B TPYAOBOU EATENBHOCTH;

MOHUMAaHUSl LIEHHOCTHU TMPaBUJ UHIUBUYATLHOTO U KOJUIEKTUBHOIO O€30I1acCHOTO
MOBE/ICHUS B CUTYALIUSIX, YTPOXKAIOIINX 3/I0POBbIO U KU3HU JIFOJICH;

OCO3HAHUSl TIOCJTEICTBUN U HENPUSATUS BPEOHBIX MPUBBIUEK (YIMOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHHS);

S) Tpya0BOro BOCIIUTAHMS:

KOMMYHHUKAaTHBHOW KOMIIETEHTHOCTH B YU€OHO-MCCIIEI0BATEIHCKON e TEIbHOCTH,
OOIIIECTBEHHO MOJIE3HOM, TBOPUECKON M APYTUX BUAAX JIESITEIbHOCTH;

YCTAHOBKM Ha aKTUBHOE y4YacTHE B PEIICHUHM MPAKTUYECKUX 3a]ad COIMAIbHOMN
HaIIPaBJICEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUUYECKOMY U3yYEHUIO MPOPECcCUuid pa3IMuHOro poja, B TOM YHUCIE
HA OCHOBE MTPUMEHEHUS MPEIAMETHBIX 3HAHUHN 110 XUMHH;

YBOXEHHS K TPYY, JIOJSAM TPYy/a U pe3yJbTaTaM TPYJAOBOU IE€ITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBUAYAJTLHONW TPAaeKTOPUU OOpa30oBaHUS,
Oymymelt mpodeccnn W peanu3allud COOCTBEHHBIX >XU3HEHHBIX IUIAHOB C YUETOM
JMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XHMHUHU, HHTEPECOB M MOTPEOHOCTEH
00111eCTBa;

6) 3K0J0OrN4ecKoro BOCIUTAHUS:

AKOJIOTHYECKH I11€JIECOO00pa3HOT0 OTHONIEHUS K TPHUPOJEC KaK HMCTOYHUKY
CYLIECTBOBAHUS KU3HU Ha 3eMJIE;

MOHUMAHMS TJIOOAJIBHOTO XapaKTepa HSKOJOTHYECKHX MpoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE MPUPOIHON U COLMATBHOU CPEJIBL;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIB30BAHUS JOCTHXKCHUNW XUMHHM JJIS PELICHUS
BOIIPOCOB PALMOHAIBHOI'O TTPUPOIOTIOJIH30BAHUS;

AKTUBHOTO HENPUATHUS ACHUCTBHUM, NMPUHOCAIIMX BPEN OKPYXKAIOIIEH HPUPOAHOU
cpele, yMEHHUs MPOTHO3UPOBATH HEOIATONPUITHBIE HKOJOTHMUECKUE TOCIEICTBUS
MPEANPUHUMAEMBIX JIEUCTBUN U TIPEIOTBPAlIaTh UX;

HaJIMYUSl PA3BUTOTO 3KOJOTMYECKOTO MBIIUIEHUS, 3KOJIOTHYECKOM KYJIbTYPHI,
OnbITa JEATEIBHOCTH JKOJOTMYECKOW HAIMpPABJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCA
UMHU B TIO3HABATEIHLHOW, KOMMYHHUKATUBHON M COLIMAJILHOM MPaKTHUKE, CIOCOOHOCTU H
YMEHUS aKTUBHO MPOTUBOCTOATH UACOJIOTUH XeMo(poOuu;
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7) LEeHHOCTH HAYYHOI' O TMO3HAHMSI:

MHMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
OOIIIECTBEHHOW MPAKTUKH;

MOHUMAaHUs CrieU(PUKNA XUMUU KaK HayKd, OCO3HaHMS €€ poju B (POpMUpPOBAHUU
PAllMOHAIIBHOTO HAYYHOI'O MBILUICHUS, CO3JaHUM LEJIOCTHOIO IPEACTaBIICHUS
00 OKpYXKarollleM MUpPE Kak O €UHCTBE MPUPOJIBI M YEJIOBEKA, B TTO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U PeIIeHUH MpoOIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B 0COO0M 3HAUMMOCTH XUMUU /I COBPEMEHHOM ITUBUIIN3AIUU: B €€
TYMaHUCTUYECKON HAINpaBICHHOCTH W BAXXKHOM pOJIM B CO3JaHMM HOBOW 0a3bl
MaTepUaJbHON KYJIBTYphI, B PEUICHUM TJIOOATBHBIX MPOOJIEM YCTOWYHMBOIO Pa3BUTHS
YeJI0BEUECTBA — CHIPhEBOM, YHEPIeTUUCCKOM, ITUIIEBOM M YKOJIOTHISCKON O€30IaCHOCTH,
B Pa3BUTHUU MEIUIIUHBI, 00CCIIEYECHUU YCJIOBHH YCHENIHOTO TpyAa U DKOJOTHMYECKHU
KOM(OPTHOM KU3HU KaXKIOTO WieHa O0IIEeCTBa;

€CTECTBCHHO-HAYYHON T'PAMOTHOCTH: MOHUMAHMS CYIIHOCTH METOJOB IMO3HAHMS,
HCIIOb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh IOJIydaeMble
3HAHUS JJIS aHaliu3a U OOBACHEHUS SIBICHUN OKPYXKAIOLIEr0 MUpa U MPOUCXOSAIINX
B HEM U3MEHEHUM, YMEHHMS JenaTh 0OOOCHOBAHHBIC 3aKJIFOYCHHUS Ha OCHOBE HAyYHBIX
(haKTOB ¥ UMEIOIIUXCS JAHHBIX C LENbIO MOJIYYEHUs IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJB30BaTh XMMHUUYECKUE 3HAHUA JUIS PEIICHUS
po0JieM B pealibHbIX )KU3HEHHBIX CUTYaIUAX;

VMHTEpPECa K MO3HAHUIO, UCCIEA0BATEIBCKON 1€ TEIIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHMUIO,
K AaKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUW 110 XMMHUHU B COOTBETCTBUM C KU3HECHHBIMU
MOTPEOHOCTSAMU;

UHTEpEeca K OCOOCHHOCTSM Tpyda B pasnudHbIX cdepax mnpodeccruoHaIbHOMI
JEATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIE pE3yJIbTaThl OCBOECHHS IPOrpaMMbl 10 XMMHUU Ha YpPOBHE
cpemHero o01ero 0opa3oBaHus BKIFOYAIOT:

3HaYUMBbIE IS (dopmupoBaHus MUPOBO33PEHMUS 00yJarommxcs
MEXIUCHUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYyYHbIE TOHSATHS, OTpaKaIOIINe
LEJIOCTHOCTh HAYYHOH KapTHHBI MUpa U CTIEHU(UKY METOAO0B MTO3HAHMS, UCIIOIb3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPTHs, SIBICHHE, MPOIECC, CUCTEMA,
HAy4YHBIA (paKT, MPUHLINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsI, UCCIICAOBAHNUE,
HaOII0ICHIE, U3MEPEHHE, SKCTIEPUMEHT U JIPYTHUE);

YHUBEpCalbHbIE y4yeOHble JeMcTBUS (MO3HABaTeJIbHbIE, KOMMYHUKATHUBHBIE,
peryiaTuBHbIe), obecnieunBarone (popmupoBanre (GyHKIMOHAIBHOW TPaMOTHOCTH WU
COLMAJIbHON KOMIETEHLUN 00y4aroINXCs;

CIIOCOOHOCTh O0YYaOIIMXCSl HMCIOJIb30BaTh OCBOCHHBIE MEXIUCIUIIIIMHAPHEIE,
MHUPOBO33pEHYECKHE 3HAHUS U YHHBEpPCAIbHbIE yueOHbIEC NEHCTBUS B MO3HABATEIbHON
Y COLIMAIBHOM ITPAKTUKE.
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MeTaHpeﬂMeTHBIC PE3YIbTATHI OTPAXKAIOT OBJIAACHUC YHUBCPCAJIbHBIMU y‘IC6HBIMI/I
IMO3HABATCIIbHBIMHA, KOMMYHUKATUBHBIMHA U PCTYJIITHBHBIMU I[efICTBHHMH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA
ba3oBble JJornueckne aeiicTBUS:

CaMOCTOSITEILHO (POPMYIIMPOBATh U aKTYaJM3UPOBATh MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONPENECIIATH LEIU AESITEIbHOCTH, 3a/1aBasl MapaMeTPhbl U KPUTEPUU UX TOCTUKECHUS,
COOTHOCHUTB PE3YJIbTAThI AEATEIBHOCTH C MOCTABIICHHBIMHU LIEISIMU;

WCIIOJIb30BATh MPU OCBOCHUH 3HAHWU MPUEMBI JIOTUUECKOTO MBIIIJIEHUS: BBIICISITh
XapaKTEPHbIE MPU3HAKM MOHSATUM M YCTAaHABJIMBATh WX B3aHMMOCBS3b, HCHOJIb30BATh
COOTBETCTBYIOIIUE MOHSTHS JJIs1 OOBSICHEHUS OTIAEIbHBIX (PAKTOB U SIBJICHUM;

BBIOMpATh OCHOBAHUS W KPUTEPUHU ISl KJIacCU(PUKAIIMU BEIIECTB U XUMUUYECKUX
peakuui;

YCTaHABJIUBATh NPUUYNHHO-CJIEICTBEHHBIC CBSA3U MEXAY U3YYaEMbIMU SIBICHUSIMU;

CTPOUTH JIOTHUYECKHE pacCyXACHUs (MHIyKTUBHBIC, ICIYKTUBHBIC, 10 aHAJIOTHH),
BBIABJISATH 3aKOHOMEPHOCTH H MPOTUBOPEUMS B PACCMATPUBAEMBIX SABJICHHSX,
(GhOopMyIIMPOBATh BHIBOABI U 3aKIIIOUCHUS;

IIPUMEHATh B IIPOLECCE IMO3HAHUS HCIIOJIb3YEMbIE B XHWMHH CHUMBOJIMYECKHUE
(3HAKOBBIE) MOJIEIH, TPEOOPA30BBIBATH MOJICIBHBIE IPEICTABICHUS] — XUMUYECKUM 3HAK
(cuMBOJI) dJeMEHTa, XHMHUYeckas ¢GopMyna, ypaBHEHHE XHUMHUYECKON peakIiud —
IIPH PEIICHUN y4eOHBIX TTO3HABATEIBHBIX U MPAKTUYSCKUX 3a]1a4, IPUMCHSTh Ha3BaHHBIC
MOJICTIbHBIE TIPE/ICTABICHUS ISl BBISBJICHUS XApPAKTEPHBIX MPU3HAKOB H3Yy4aeMbIX
BEIIECTB U XUMUYECKUX PEAKIIHH.

ba3oBble ucciaenoBarelbCKue 1eMCTBHS:

BJIaJIETh OCHOBAaMHU METOI0B HAYYHOI'O [TO3HAHUSA BEILIECTB U XUMUYECKUX PEAKIIU;

dbopMynMpoBaTh MEIM M 3aJa4yd HCCIEIOBAaHMS, HCIIONb30BaTh ITOCTABJICHHBIC
U CaMOCTOSATENFHO C(HOPMYTUPOBAHHBIE BOMIPOCH B KAYECTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI 11 (DOPMUPOBAHUS THIOTE3bl MO MPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX
CYXKICHUU;

BJIaJICTh HABBIKAMU CAaMOCTOSITEILHOIO TIJIAHUPOBAHUS U MPOBEJCHUS YIEHUUECKUX
AKCIEPUMEHTOB, COBEPIIECHCTBOBaThH YMEHHsS HaOII0AaTh 3a XOJOM IIpolecca,
CaMOCTOSITEIbHO TPOTHO3MPOBATh €r0 pe3yiabTar, (opMyIupoBaTh OOOOIICHUS H
BBIBOJbl OTHOCUTEJILHO JOCTOBEPHOCTH PE3YJbTATOB HCCICIOBAaHMS, COCTABJISThH
00OCHOBaHHBIN OTYET O MPOACIaHHOMN padoTe;

pruoOpeTaTh ONBIT YYEHUUECKON MCCIIeT0BaTEILCKONM U TTPOSKTHOM JeATeIbHOCTH,
MPOSIBJISITH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY MOMCKY METO/IOB PEIICHUS
MPaKTUUECKUX 3aJ1a4, TPUMEHEHUIO Pa3JIMYHbIX METOJ/IOB IMO3HAHUSI.

Pabora ¢ undopmanmneii:
OPUEHTUPOBATHCS B PA3TUYHBIX MCTOYHUKAX WH(OpMaruu (HaydHO-TIOMyJsipHas
JUTEpaTypa XMMHUUYECKOTO COJIEpKaHMs, CIpaBOYHBIC MOCOoOus, pecypchl MHTepHeTa),
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aHAJIM3UPOBATh MH(POPMAIIMIO PA3TUYHBIX BUAOB U (POPM Ipe/CTaBICHUS, KPUTUUECKU
OLIEHUBATh €€ TOCTOBEPHOCTh M HETIPOTUBOPEUYUBOCTD;

(bopMyTupOBaTH 3aMPOCH U TPUMEHSITH PA3ITUYHBIE METOJIBI PH MTOUCKE U OTOOpPE
uH(pOopMaIi, HEOOXOAMMOM /1711 BBIIOJHEHUST Y4€OHBIX 3a/1a4 ONPEAEIIEHHOTO TUIIA;

npuoOpeTaTb  OMBIT  HCIOJNB30BaHUS  WH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO0 (HOpMY MpeacTaBlieHUs WH)opMaruu
(cxembl, TpaduKy, AUArpaMMbl, TaOJIHIIbI, PUCYHKH U PYTHUE);

UCMOJIb30BaTh Hay4YHBIH A3BIK B KaueCTBE CPEICTBA MpH PabOTe C XUMUYECKOU
uH(popMaIeil: MPUMEHATh MEXIpPEeAMETHbIE (PU3NUYECKHEe U MAaTeMaTUUYECKUE) 3HAKU U
CUMBOJIBI, POpMYJIbI, a00OpEBUATYPBI, HOMEHKJIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HAJISITHOCTH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIbHBIC yqeﬁnble HeﬁCTBHﬂI

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCY)KJaeMOW TEeMbl B XOJA€ Juajora
W/WIUW  JUCKYCCHM, BBICKA3bIBaTh UACH, (OPMYIMPOBATh CBOHM  MPEIOKEHUS
OTHOCHUTEIILHO BBITIOJTHEHUS MPEIJIOKCHHOM 3a1a4H;

BBICTYNaTh C TIpe3CHTAIMeld pe3ybTaTOB II03HABATEIBLHON JCATEIHLHOCTH,
MOJIYYEHHBIX CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TPU BBITIOJHEHUH
XUMHUYECKOTO DKCIEPUMEHTa, MPAKTHICCKOW pPabOThl IO HCCIACIOBAHWIO CBOWCTB
W3y9aeMbIX BEIICCTB, PEAM3alMM y4eOHOTrO MpPOeKTa, W (POPMYIUPOBATH BBIBOJIBI
Mo pe3yibTaTaM MPOBEAEHHBIX WMCCICAOBAHMMA IMyTEM COTJIACOBAHUS TO3HMIIMH B XOMC
00CyXeHUS U OOMEHA MHEHUSIMHU.

PerynsiTuBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA

CaMOCTOSITETbHO ~ TUIAHUPOBAaTh U OCYIIECTBIATH CBOK  IMO3HABATEIILHYIO
NEeSTeNLHOCTh, Ompenessisi e€ 1end | 3a7add, KOHTPOIMpPOBaTh W IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATH MPEiaraeMblii aIrOpUTM ACHCTBUI TIPU BHIMIOJTHEHUN
y4eOHBIX U HCCIEAOBATEIbCKUX 3aJiad, BbIOMpaTh Haubosee 3PGEeKTUBHBIA CIOCOO
UX peHieHHWs ¢ y4ETOM TIOMYYCHHUS HOBBIX 3HAHUH O BEIIECTBAX M XUMHUYECKUX
PEaKITUSX;

OCYILIECTBISITh ~ CAMOKOHTPOJIb  JIEATEIbHOCTH HAa  OCHOBE  CaMOaHAJIM3a
Y CAMOOIICHKH.

[IpenmeTHbBIC PE3YIIbTAThI OCBOCHUS MIPOTPAMMBI 1o XUMUHN
Ha YrIIyOJIEHHOM YpOBHE Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHMs BKIIOYAIOT
cneruuyeckue g ydyeOHoro mnpeamera «XuUMUs») Hay4dHbIE 3HAHHS, YMEHUS H
CHOCOOBI JIEWCTBUI TI0O OCBOCHUIO, MHTEPIPETAIIMU U TTPEOOPA30BAHUIO 3HAHUN, BUIBI
JESATENHHOCTH 10 TMOJYYSHUI0 HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAHWM B Pa3IMYHBIX
Y4EeOHBIX CHUTYyaIlUsAX, a TakK)Ke B peaJbHBIX JKU3HCHHBIX CHUTYyaIUAX, CBSI3aHHBIX
¢ xumuen. B mporpamme mo XuMuU MpeaMETHBIE PE3yIbTaThl MPEACTABICHBI IO TOaM
U3YYCHHUS.
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INPEAMETHBIE PE3YJIbTATBI

10 KJIACC

[TpenmeTHBIC Pe3yIbTaThl OCBOCHUSI Kypca «OpraHndeckas XUMHUsD OTPaKArOT:

c(hOpMUPOBAHHOCThH MPEJCTABICHUN: O MECTE€ M 3HAUYCHUM OPraHMYECKOW XHUMUU
B CHCTEME €CTECTBEHHBIX HAyK M €€ PO B OOECIICYCHHH YCTOMYHMBOTO Pa3BUTHUS
YeJIoBeUeCTBA B PEIICHUHU TIPOOJIEM DSKOJIOTHYECKOW, DHEPreTHYECKOW M IHIIEBOU
0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, CO3laHUM HOBBIX MATEPUAIOB, HOBBIX
UCTOYHUKOB DJHEPrud, B OOCECICYCHUH PAIMOHAIBLHOTO IPHPOIOIOIH30BAHUSA,
B (DOPMHPOBAHUY MUPOBO33PEHUS U OOIICH KYIbTYpPhI YEITOBEKA, a TAK)KE SIKOJTOTHICCKU
00OCHOBAaHHOT'O OTHOIIICHHSI K CBOEMY 3I0POBBIO U MIPUPOTHON CpEJIe;

BJIaJICHUE CUCTEMON XUMUYECKUX 3HAHUMN, KOTOPAs BKJIFOYAET: OCHOBOIOJIATAI0IIHE
MOHATHUS — XUMHUUYECKHI DJIEMEHT, aToOM, SIAPO M DJIEKTPOHHASI 000JI0UKa aToma, -, p-, d-
aTOMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOE COCTOSHHS aToMa, THUOPHAN3AIUs
aTOMHBIX OpOuTaJiell, MOH, MOJIEKYJIa, BAJIGHTHOCTb, SJICKTPOOTPHUIIATEIILHOCTh, CTETICHD
OKHCJICHHSI, XHMUYECKasl CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BbEM, YTIEPOIHBIN
CKeJIeT, (PyHKIMOHAJIbHASI TPYINA, pajuKal, CTPYKTypHble (HOpMyibl (pa3BEPHYTHIE,
COKpalIEHHBIC,  CKEJICTHBIE), HM30MEpUs  CTPYKTypHass U  IMPOCTPAHCTBEHHAas
(reomeTpuyecKasi, onmuueckas), W30OMEpbl, TOMOJOTUYECKUM psll, TOMOJIOTH,
YIIEBOAOPOIbI, KUCIOPO- U a30TCOACPKAIIUE OPraHUYECKUE COCIUHEHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSIPHBIC COCIMHCHHS; TCOPHH, 3aKOHBI
(nepuoguueckuit 3akod .M. MenpeneeBa, Teopus CTPOSHUSI OPraHUYECKUX BEILIECTB
A.M. DbyrnepoBa, 3aKOH COXpaHEHHS MAaCChl BEIIECTB, 3aKOH COXPAaHEHUS U
MIPEBPAIICHUS SHEPTHH MPU XUMUYECKUX PEAKITUAX ), 3aKOHOMEPHOCTH, CHMBOJIUYCCKUN
SI3BIK XUMUHW, MUPOBO33PEHUECKUE 3HAHUS, JISKAIIME B OCHOBE TOHUMAaHUS TPUIMHHOCTH
U CHUCTEMHOCTH XMMHWYECKUX SBJICHHI; TPEICTABICHUS O MEXaHU3MaX XHUMHUYECKUX
peaKIuii, TEPMOJIMHAMUYECKUX M KUHETUYECKUX 3aKOHOMEPHOCTSIX WX MPOTEKaHUS,
O B3aWMMHOM BJHUSHHAU aTOMOB M TPYII aTOMOB B MOJeKyJaX (MHAYKTUBHBIN U
Me3oMepHbid A dekThi, opueHTanTthl I u Il poma); dakTosoruyecKkue CBEICHUS
O CBOWCTBaX, COCTaBe, IMOJYYEHHMHM W O€30MaCHOM MCIHOJb30BAHUU BAKHEUIIUX
OpPraHMYECKUX BEUIECTB B OBITY M NPAKTUUYECKOW [EATEIHbHOCTH 4YeJIOBeKa, OOIIUX
HAyYHBIX TPUHIIAIIAX XHMHYECKOTO TMPOM3BOACTBA (HA TMPUMEpPE TPOU3BOJICTBA
MeTaHOJIa, IepepadoTKu HEDTH);

chOpPMHUPOBAHHOCTh YMEHHUW. BBISBIATH XapaKTCPHBIE TPU3HAKH TITOHSATHH,
yCTaHABIMBATh WX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIONIUE  TTOHITHS
IIPU ONMCAHUU COCTAaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUMN

UCIOJIb30BaTh XWMHYECKYI0 CHUMBOJIMKY JUJII COCTaBICHUS MOJEKYIISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (HOPMYJS OpraHUYECKUX
BCIIICCTB;

COCTaBIIATh ypPAaBHCHHUS XHMHYECKUX pEaKIMH W PACKPBIBaTh WX CYIIHOCTH:
OKHCJIUTEITbHO-BOCCTAHOBUTEIILHBIX PEAKIIMI TTOCPEICTBOM COCTABJICHUS DJIICKTPOHHOTO

24



denepanbras padodas nporpamma | Xumust. 10—11 knaccest (yrimyOi€éHHBIH yPOBEHB)

OajlaHca TUX peaKlMi, peakIuii HOHHOro OOMeHa MYTEM COCTABJICHUS UX IMOJHBIX U
COKpaIIEHHBIX HOHHBIX YPAaBHEHHUI;

M3TOTaBJIMBaTh MOJEIM MOJIEKYJ OPraHWYECKUX BEUIECTB I WILUTIOCTPALIMHU
UX XUMUYECKOr0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN: yCTaHABJIMBATh MPUHAMICKHOCTh H3YyYECHHBIX
OpraHUYEeCKUX BEIIECTB M0 UX COCTaBY M CTPOCHUIO K OMPEAeIEHHOMY KiacCcy/Tpymime
COCIMHEHUN, Odasamb UM Ha3BaHUs 1o cucremarnyeckor HomeHkiatype (IUPAC) u
npueooums TPUBUAIBHBIC HA3BaHUS JUIsI OTACIBHBIX MPEICTaBUTENICH OPraHUYECKUX
BEIIECTB  (ITWICH, aleTWIEH, TOJNYOJ, TJIMIEPUH, OTWICHTIUKOIb, (EHOI,
dbopManbaerun, aneTanbIeTH], aleToH, MYypaBbHHAS KHUCJIOTa, YKCYCHash KHCIIOTA,
CTEapUHOBas, OJEUMHOBAs, MAJTbMUTUHOBAS KHUCIOTHI, IJIMIMH, alaHWH, MaJlbTO3a,
bpyKTO3a, aHUIIUH, AUBUHWII, U30MPEH, XJIOPOMNPEH, CTUPOI U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHHUS OMPEIEIATh BUJ XMMUYECKON CBSI3M B OpraHUYECKHUX
COEIMHEHUAX (KOBaJCHTHAs U MOHHAsSI CBSI3b, G- U T-CBS3b, BOAOPOAHAS CBS3b);

c(hOpMUPOBAHHOCTb yYMEHUSI NPUMEHATH IIOJIOXKEHUSI TEOPUM  CTPOCHUS
oprannyeckux BemecTB A.M. bytinepoBa mjisi OOBSICHEHHS] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEpU30BaTh COCTaB, CTPOCHUE, (puznueckue u
XUMHUYECKUE CBOMCTBA TUIMYHBIX MPEACTABUTENCH PA3TUUYHBIX KJIACCOB OPraHMYECKUX
BEILIECTB: QJIKAHOB, LHKJIOAJIKAHOB, AJIKEHOB, AJIKaJWECHOB, AJIKWHOB, apOMaTHYECKHUX
YIIEBOAOPOJIOB, CHUPTOB, aJbJECTHUIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBHIX H
CJIIOXKHBIX 2(GUPOB, KUPOB, HUTPOCOCIUHCHUNW U aMUHOB, aMHHOKHUCJIOT, OEJIKOB,
VIJIEBOJIOB (MOHO-, JAU- W TOJIMCAaXapuJiOB), WILTIOCTPUPOBATh T€HETHUECKYIO CBS3b
MEXKJIy  HHMH  ypaBHEHUSIMH  COOTBETCTBYIOIIMX  XUMHYECKUX  PEAKIIUM
C UCIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYIT,

c(hOpMHUPOBAHHOCTh YMEHUS TMOATBEPXKIATh HA KOHKPETHBIX MPUMEPAX XapakTep
3aBHCHMOCTU PEAKIIMOHHON CIOCOOHOCTH OPTaHMYECKUX COSAMHEHUM OT KPATHOCTH H
TUIA KOBAJIEHTHOU CBSI3U (G- U M-CBSI3M), B3AMMHOI'O BIIMSHUSI aTOMOB U TPYIIT aTOMOB
B MOJIEKYJIaX;

chOpMUPOBAHHOCTh YMEHHUSI XapaKTE€pU30BaTh HCTOUYHHUKU YIJIEBOJIOPOIHOTO
ChIpbsi (He(hTh, MPUPOIHBIA Ta3, yroyib), CIOCOOBI €ro MepepadoTKH M IMPAKTUUECKOE
pUMEHEHUE TIPOAYKTOB MEepepadoTKH;

c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMOM 3HAHUM O €CTECTBEHHO-HAYUHBIX METO/IaX
MO3HAHUSI — HAOJIOJICHUH, U3MEPEHUM, MOJICTUPOBAHUH, SKCIEPUMEHTE (peaIbHOM M
MBICJICHHOM) U YMEHUS IPUMEHSTh 3TU 3HAHUS,

c(hOpMUPOBAHHOCTh YMEHHSI TPUMEHATh OCHOBHBIC ONEPAIlMd MBICIUTEIHHOM
NEATeIbHOCTY — aHajiu3 W CHHTE3, CpaBHEHHE, O000O0IIeHHE, CHCTEeMaTU3aIlHIo,
BBISIBIICHHE TPUYUHHO-CIEACTBEHHBIX CBS3€M — JUIsI U3YUYEHHS CBOWMCTB BEUIECTB U
XUMHUYECKUX PEAKIIUM;

chOpPMUPOBAHHOCTh YMEHUH. BBISABIATh B3aUMOCBSI3b XUMHUYECKUX 3HAHUI
C TIOHATHUSIMU U TIPEACTABICHUSIMU JAPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIJIsl Oojee

25



denepanbras padodas nporpamma | Xumust. 10—11 knaccest (yrimyOi€éHHBIH yPOBEHB)

OCO3HAHHOT'O TOHUMAaHUs CYIIHOCTH MaTEpUaIbHOTO €IMHCTBA MHUpPA, HUCIOJb30BaTh
CUCTEMHBIC 3HAHHUS 110 OPraHUYECKOM XUMUU JJIsI OOBSCHEHUS M MPOTHO3UPOBAHUS
SIBJICHUH, UMEIOIUX €CTECTBEHHO-HAYYHYIO IPUPONY;

c(hOpMUPOBAHHOCTb YMEHUI. MPOBOAUTH PACUETHI MO XUMHUUYECKUM (opmynaM u
YPaBHEHUSIM XUMUUYECKUX PEAKIUi C MCHOJIb30BaHUEM (PU3MYECKUX BEIMYUH (Macca,
00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJINYECTBEHHOM
CTOPOHBI: PAacUYEThl MO HAXOXKJICHUI0 XUMUYECKONH (POPMYIIBI BEIIECTBA MO M3BECTHHIM
MAaCCOBBIM  JIOJSIM XMMHWYECKHX DJIEMEHTOB, NPOAYKTaM CropaHusi, IIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHUMW: TPOTHO3WPOBATh, AHAIM3UPOBATH M OIEHUBATH
C MO3ULIUNA IKOJIOTMYECKONW O€30MacHOCTH MOCIEACTBUSL OBITOBOM U TPOM3BOJCTBEHHON
NeSTENbHOCTA YEJIOBEKa, CBSI3aHHOM C MepepaboTKOM BEIECTB, HCIOJIb30BaTh
MOJIYUCHHbIE 3HAHUS ISl MPUHATHUS TPAMOTHBIX pPEIICHUH MpoOjieM B CUTYyalMsX,
CBSI3AHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHMII: CaMOCTOSITEIbHO TIJIAHUPOBaTh U TMPOBOJAUTH
XUMHUUYECKUN IKCIEPUMEHT (IMOTYyYEHUE U U3YUYEHUE CBOMCTB OPraHMYECKUX BEIIECTB,
KAueCTBEHHBIE PEaKIMK YrieBOJOPOJOB Pa3IMUHBIX KJIACCOB U KUCIOPOJCOACPKAIINX
OpraHUYEeCKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad IO PaClO3HABAHUIO
OPraHMYECKMX BEIIECTB) C COOJIIOJIGHUEM TpaBWiI 0€30MacHOro  OoOpaleHus
C BEIIECTBaMU U JIA0OpaTOPHBIM 000pyI0BaHUEM, (POPMYTUPOBATH 11EIh UCCIICIOBAHUS,
MPENICTABIIATh B pa3nudyHOM ¢GopMe pe3ylbTaThl HKCIEPUMEHTA, aHAIU3UPOBATH U
OLICHUBATh UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

coOJIr0IaTh MpaBWiIa OSKOJOTMYECKH I1€JIECOO0Pa3HOr0 TIOBEACHUS B  OBITY
U TPYIOBOW JACSATEIBLHOCTH B ILIENSAX COXPAHEHUS CBOETO 3J0pPOBbs, OKpYyKarouien
MIPUPOJHOMN CPEABl U JOCTUHKEHHS €€ YCTOMUYUBOIO PA3BUTHS,

OCO3HABAaTh OMACHOCTb TOKCHYECKOTO JICMCTBUSI HAa JKUBBIE OpPraHU3MBI
OTpeEeIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMas cMbica nokazatesns [1JIK;

QHATM3UPOBATH  I1E€JIECOO0PA3HOCTh MPUMEHEHUS  OPraHWYECKUX  BEIIECTB
B ITPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

chOpPMUPOBAHHOCTh ~ YMEHHUH.  OCYILIECTBISATH  IICJICHANPABICHHBIM  MOMCK
XUMHUYECKON WH(OpMaIMu B PAa3IUYHBIX HCTOYHUKAaX (HaydyHas U Y4eOHO-HaydHas
JUTEepaTypa, CpencTBa MaccoBod uHbopmaruu, VMHTepHET W Apyrue), KpUTHUYECKU
aHaIU3Uposams XUMHUYECKYI0 HH(POpMaLIUIO, nepepabamuvléams €€ U UCNOIb308AMDb
B COOTBETCTBHHM C TIOCTABJICHHON Yy4eOHOM 3a1aueii.

11 KJIACC
[IpenmeTHbIe pe3ynbTaThl OCBOEHUs Kypca «OOmas U HEOpraHWYecKask XUMHU
OTPAXKAKOT:
chOpMHUPOBAHHOCTh  MPEACTABICHUN: O MAaTePUAIBHOM €IWHCTBE MHPA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTU SIBJIECHUN MPUPOJBI, O MECTE U 3HAYCHUU XUMHUU
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B CHCTEME E€CTECTBEHHBIX HayK U €€ poiM B OOECIEUEHUU YCTOWYMBOIO Pa3BUTHS,
B PpELICHUH NPOOJEM 3SKOJIOTMYECKOW, IHEPreTUYECKOW M MHILEBOM O€30MacHOCTH,
B Pa3BUTHH MEIULMHBI, CO3JAHWM HOBBIX MAaTE€pPHAJIOB, HOBBIX MCTOYHHMKOB JHEPIHUH,
B 00ECHEYEeHHH  pPALHMOHAIBHOTO  MPUPOAOIONb30BaHUSA, B  (HOPMHPOBAHUU
MHUPOBO33pPEHUS U OOUIEH KyIbTYphl YEIOBEKA, a TAKXKE IKOJIOIMUYECKH 0OOOCHOBAHHOT O
OTHOLLIEHHUSI K CBOEMY 3/I0POBBIO U IIPUPOJIHOM CPEE;

BJIQJICHUE CUCTEMON XMMUYECKUX 3HAHUN, KOTOPast BKIOYAET: OCHOBOIIOJIAraroniue
MOHATUS — XUMHUYECKUH 3JIEMEHT, aTOM, SIAPO aTOMa, U30TOIIbI, JIEKTPOHHAs 0007104Ka
atroma, s-, p-, d-aTOMHbIE OpPOUTaIM, OCHOBHOE M BO30YKIEHHOE COCTOSHHUSI aToMma,
ruOpuan3aLus aTOMHBIX opOuraiei, VIOH, MOJIEKYJIa, BAJICHTHOCTb,
AJIEKTPOOTPULIATENBHOCTb, CTENEHb OKHUCIEHUS, XMUMHMUYECKas CBs3b (KOBaJEHTHAs,
WOHHAs, METAJUIMYECKasi, BOAOPOAHAs), KpHUCTAUIMYECKass pemETKa, XUMUYECKas
peakuusi, pacTBOpP, JIEKTPOJIMTHI, HEAIEKTPOIMUTHI, JJIEKTPOJIUTUYECKAs AUCCOLUALNS,
CTENEHb JUCCOLMALMKU, BOJOPOAHBIA IIOKA3aTellb, OKHUCIMTENb, BOCCTAHOBUTEIID,
TeMI0BON d(PPEKT XUMUUIECKON PEaKIINH, CKOPOCTh XUMHUYECKOW PEaKIIny, XUMUIECKOE
paBHOBECHE; TEOPHUM H 3aKOHBI (TEOpUs AJIEKTPOIUTHYECKON IUCCOLMALINH,
nepuonnuecknid 3akoH .M. Menneneesa, 3aKk0H COXpaHEHMSI MAacChl BEUIECTB, 3aKOH
COXPAHEHHUs U MPEBPALLECHUS YHEPTUH NPU XUMUYECKUX PEAKIUAX, 3aKOH ITOCTOSIHCTBA
COCTaBa BELIECTB, 3aKOH JACHCTBYIOLIUX MACC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMUH, MUPOBO33PEHYECKUE 3HAHMUS, JICKAIIUE B OCHOBE IIOHMMAaHUs NPUYUHHOCTU U
CUCTEMHOCTH XMMHWYECKUX SBJICHUM; COBPEMEHHBIC IIPEACTABICHUA O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HWOHHO-MOJIEKYJSIDHOM U HAIMOJIEKYJISIPHOM YPOBHSX;
NPEACTABIECHUA O MEXAHU3MaX XHMHUYECKMX pEaKkUui, TEpMOAUHAMHYECKHUX
U KHUHETUYECKUX 3aKOHOMEPHOCTSIX HX IPOTEKaHHsS, O XMMHUYECKOM pAaBHOBECHH,
pacTBOpax U JUCHEPCHBIX CUCTEMAX; (PaKTOJIOTMYECKUE CBEICHHS O CBOMCTBAaX, COCTABE,
NOJy4eHUH W O€30MacCHOM HCIOJb30BAaHUU BAXKHEHIIMX HEOPraHWMYECKHUX BEIIECTB B
ObBITY M TMPaKTUYECKOM JEATEIbHOCTH YEeJIOBEKa, OOIIMX HaydyHbIX MPUHIHUIAX
XUMHUYECKOT0 IPOU3BOJCTBA;

c(OPMUPOBAHHOCTh yMEHUMN. BBIABIATH XapaKTepHble MPHU3HAKA TOHATHUH,
ycmanaeaueams  UX  B3aUMOCBS3b, UCHO/b306amMb  COOTBETCTBYIOIIME  IOHITHUS
IIPU OIIMCAHNY HEOPraHWYECKUX BEIIECTB U UX IIPEBPALLECHUN;

COPMUPOBAHHOCTb ~ yYMEHHS  HUCHOJb30BaTh  XUMHUYECKYID  CHMBOJIUKY
JUIs  cocTaBieHUs (GOpMysl BEUIECTB M  YPaBHEHHUH XUMHUYECKHX PEaKIM,
cucrematnueckyto HomeHkJIaTypy (IUPAC) u TpuBManbHbIE Ha3BaHUA OTIEIbHBIX
BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHUS ONPEAEIATh BAJICHTHOCTh M CTENEHb OKHCICHHS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHUSIX, BUJl XUMHUUYECKOH CBSI3U (KOBaJI€HTHAs, HOHHAs,
MeTaJUIMYecKas, BOJIOPOAHAs), TUI KPUCTATNYECKON PEHIETKH KOHKPETHOTO BEUIECTBA;

c(OPMUPOBAHHOCTh YMEHHSI OOBSACHATH 3aBHUCUMOCTb CBOMCTB  BEIIECTB
OT BHJAa XUMHYECKOW CBSI3M M THIA KPUCTALUINYECKON pPEImETKH, OOMEHHBIN
Y JIOHOPHO-aKLENTOPHBIM MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOU CBA3H;
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chOpMUPOBAHHOCTh YMEHUH. KJIaCCUPUIIMPOBATh: HEOPraHWYECKHUE BEIIeCTBa
[0 UX COCTaBY, XUMHYECKHE PEAKUUHU IO Pa3IMYHbIM MpPU3HAKaM (YUCIy U COCTaBY
pearupyronmx BeIIEeCTB, TEIIOBOMY 3((EeKTy peaklud, H3MEHEHHIO CTelneHen
OKHMCIICHUSI  3JIEMEHTOB, OOpAaTHMOCTHM, Y4YacTHIO KaTajau3aTopa U Jpyrue);
CaMOCTOSITEJILHO 6bl0Upamb OCHOBAHUS U KPUTEPUHU I KIIACCU(DUKAIUU N3y4aeMBbIX
BEILECTB U XUMUYECKUX PEAKIINIM;

c(OPMUPOBAHHOCTh YMEHHUSI PACKpbIBATh CMBICH TMEPUOJAUYECKOr0 3aKOHa
JI.W. MenneneeBa U IeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIbHYIO U
MPOrHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh YMEHHUI. XapaKTepHU30BaTh IJIEKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XHMHWYECKHX DJJIEMEHTOB NEepBOro—4eTBEPTOro mnepuonoB Ileprogmyeckoit
cucrembl J[.MI. MenneneeBa, WUCHIOIb3ysd TNOHATUS «IHEPIETUYECKUE YPOBHUY,
«IHEPreTHUeCKUe IMOAYPOBHU», «S-, p-, d-aTOMHbIE OpOHUTAIN», «OCHOBHOE U
BO30Y)KJIEHHOE HHEPreTUYECKUE COCTOSIHUSL aToMay»; OOBICHATH 3aKOHOMEPHOCTH
VM3MEHEHUsI CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX COCIMHEHUM 110 IIEPUOIAM U TPYIIIIaM
[lepuonnueckort cucrembl .M. MeHneneeBa, Bal€HTHbIE BO3MOXHOCTH aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOCHHMS X 3JIEKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh YMEHHUI. XapaKTepHU30BaTh (OMUCHIBATh) OOLINE XUMHUYECKUE
CBOMCTBA BEILIECTB PA3IMYHBIX KJIACCOB, NOOMBEPHCOANb CYIIECTBOBAHUE TEHETHUECKOM
CBA3M  MEXIYy  HEOPraHMYECKMMH  BELIECTBAMM C  I[OMOLIBIO  YPaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

cOPMHUPOBAHHOCTh ~ YMEHHUSI  pPaCKpbIBaTh  CYIIHOCTH: OKHCIIUTEIIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIINI MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHca 3THX
peaKIuii; peakuii HOHHOTO 0OOMeHa MyTEM COCTABJICHUS WX MOJHBIX U COKPAIIEHHBIX
WOHHBIX YpPaBHEHUH; peakuuid THUAPOJU3a; peakuuid  KOMILIEKCOOOpa30oBaHUs
(Ha mpuMepe THAPOKCOKOMIUIEKCOB IMHKA U aJTFOMUHUS);

c(OPMUPOBAHHOCTH YMEHUS OOBIICHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peaKLHil ¢ YUETOM UX DHEPreTUUYECKUX XapaKTEPUCTUK, XapaKTep U3MEHEHUSI CKOPOCTHU
XUMHYECKON peakluyd B 3aBUCUMOCTU OT Pa3NUYHBIX (DAaKTOPOB, a TAKXKE XapakTep
CMEIICHHUS] XUMUYECKOIO0 PaBHOBECHS MO/ BIMSHUEM BHEIIHUX BO3ACHCTBUM (IPUHLMUIT
Jle lllarense);

c()OPMHUPOBAHHOCTh YMEHHMS XapaKTepHU30BaTh XMUMHUYECKHE PEAKUUHU, JIEKAIIUe
B OCHOBE MPOMBIIIJIEHHOrO MOJYYE€HUSI CEPHON KHUCIOTHI, aMMHUaKa, OOIIHE HAY4YHbIE
IIPUHLIAIIBI XUMUYECKUX IIPOU3BO/ICTB; 11eJ1€C000Pa3HOCTh IIPUMEHECHUS
HEOPraHMYECKUX BEIIECTB B IPOMBIIIEHHOCTH U B OBITY C TOUYKHU 3PEHUSI COOTHOIICHUS
PHUCK-TI0JIb34;

c(OPMUPOBAHHOCTH BJIAJEHUS CUCTEMOW 3HAHHM O METOAAaX HAyYHOr'o MO3HAHUSA
ABJIGHUWA TPUPOJLI — HAONIOJEHHE, W3MEPEHHE, MOJCIMPOBAHUE, HKCIEPUMEHT
(peanbHBIN U MBICJIEHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX, YMEHUS MPUMEHSTh
3TH 3HAHUA TPU HKCIEPUMEHTAIbHOM HCCIEAOBAHUU BEIIECTB U JUIsI OOBSCHEHUS
XUMHUUYECKUX SBJIEHUW, MMEIOLIUX MECTO B NPUPOJEC, NMPAKTHUUYECKOM AEATEIbHOCTH
YeJI0BEKa U B IIOBCEIHEBHOM »KU3HU;
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cOpPMUPOBAHHOCTh YMEHHUS BBISBJISATH B3aUMOCBSA3b XUMUYECKUX 3HAHUUN
C TIOHATHUSIMU U MPEJCTABICHUSIMU JAPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIJIsl Oojee
OCO3HAHHOT'O MOHUMAaHUsl MaTEPUAILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHSI MPOBOAUTH PACUYETHI: C HCIOIb30BAaHUEM MOHITUN
«MaccoBas J0JIsI BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHIICHTPAIIUS»; MACChI BEIIECTBA
Ui o0bEMa rasza Mo M3BECTHOMY KOJUYECTBY BEIECTBA, Macce WM O0BEMY OJHOTO
U3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIJIOBOro 3(ddexra peaxkiuu; 3HAUYCHUS
BOJOPOAHOrO IOKAa3aTeNlsl PacTBOPOB KHUCIOT W IIEJIOYEH C H3BECTHOM CTENEHBIO
JUCCOIMAIINK; MacChl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEaAKINH, €CJIA OJTHO
M3 HCXOJHBIX BEILIECTB JaHO B BHJIE pPacTBOpa C OMNPEACIIEHHONM MaccoBOMl mojeit
pPacTBOPEHHOI'O BEIIECTBA WJIM JAaHO B U30BITKE (MMEET MpUMECH); JOJIU BbIXOJa
MPOJYKTa peakuu; 00bEMHBIX OTHOILICHU Ia30B;

chOpMUPOBAHHOCTh YMEHMI: CaMOCTOSITENIbHO IUIAHUPOBAaTh W IMPOBOAMTH
XUMUYECKUN IKCIEPUMEHT (MPOBEICHUE pPEeaKIUid MOHHOrO OOMEHa, MOJTBEPXKICHUE
KaueCTBEHHOI'O COCTaBa HEOPraHMYECKUX BEIECTB, OMPEACJICHUE CPEelbl PacTBOPOB
BCIIECTB C IIOMOINBI0 WHIUKATOPOB, HW3YYCHHE BIUSHUSA Pa3IUIHBIX (PAKTOpOB
Ha CKOPOCTb XMMHUYECKOW PEaKIMH, PEIICHUE SKCIEPUMEHTAIBHBIX 337ad IO TeMam
«Meramie» u «Hemeramnel») ¢ CcOOMIOAEHHMEM NpaBHJI 0O€30MacHOro OOpaleHus
C BEIIECTBaMU U JIA0OpaTOPHBIM 000pyA0BaHUEM, (POPMYTUPOBATH 11€Ih UCCIICIOBAHUS,
npeocmasisims B PA3NAYHON (OpMe pe3ysbTaThl HKCHEPUMEHTA, aHAIUUPOBAMb
Y OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHHI. COOJIOAaTh MpaBUIa MOJB30BAHUS XUMHUYECKOU
MOCyJ1I0M 1 1a00paTOPHBIM 000PY0BaHUEM, OOpAIEHHUsI C BEIIECTBAMHU B COOTBETCTBUU
C UHCTPYKLMSIMHU TI0 BBIMOJHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB, SKOJIOTHUECKU
1[eJIECO00Pa3HOro MOBEJCHUSI B OBITY U TPYIOBOM JIEATEIHHOCTH B IEJSIX COXPaHEHUSI
CBOEr0 30POBbs, OKPYKAIOIIEH NPUPOAHOM CpeAbl U JOCTHKEHUS €€ YCTOMYMBOIO
pa3BUTHS, 0CO3HABAMb OMACHOCTb TOKCHUYECKOrO JEWCTBUSI HA JKUBBIE OPraHU3MBbI
OIpeeIEHHBIX HEOPraHUUYECKUX BEUIECTB, MOHUMAas cMbich nokazatens [1/1K;

chOpMHUPOBAHHOCTh ~ YMEHHUW:  OCYIIECTBJIATH  IIE€JICHAMPABICHHBI  IOUCK
XUMHUYECKON WH(OpMaIMu B PAa3IUYHBIX HCTOYHUKAaX (HaydyHas U y4eOHO-HaydHas
JUTepaTypa, cpelncTBa MaccoBod uHbopmanuu, MHTepHET W Apyrue), KpUTHUYECKU
aHAJIM3UPOBATh XHMMHUYECKYI0 HH(pOpMallMio, TepepadbarhiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBHH C IMOCTABJICHHON y4eOHOMU 3a/1auei.
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10 KVJIACC
HanmenoBanue
Ne KonmuaecTBo OCHOBHBIE BUJIBI JICITEIbHOCTH
pa3ziesoB U TEM [IporpammHoOe conepxkaHue
n/m 4acoB oOy4arommxcs

y4eOHOI0 ImpeIMeTa

Paznen 1. TeopeTnueckue oCH

OBbI OPraHUYEeCKOU XUMUM

1.1

[Ipenmer oprannyeckou
XUMUHU.

Teopust ctpoeHus
OpPraHHYECKUX
COETMHEHNH

A. M. byrneposa

8

[IpeaMer u 3HaUYeHHUE OPraHUYECKOU
XUMUH, TIPEJICTABICHUE O MHOT000pa3uu
OpPraHUYECKUX COCTMHEHUMN.

DJEKTPOHHOE CTPOCHUE aTOMa YIiIepoa:

OCHOBHOE U BO30YKJIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aToMa
yriepoja. XuMHYECKas CBSI3b

B OPraHUYECKUX COCNMHEHUSX. THUIIbI
TUOpUIU3AINK aTOMa YIIIepo/ia.
MexaHu3Mbl 00pa30BaHUsI KOBAJIEHTHOMN
CBs13U (OOMEHHBIN W JIOHOPHO-
aKIenTOpHbIN ). TUIIBI IEpEKPHIBAHUS
aTOMHBIX OpOUTAaJIeH: G- U T-CBS3U.
OnuHapHas, 1BOWHAs U TPOWHAS CBA3b.
CrniocoObI pa3pbiBa CBsI3ei B MOJIEKYJIax
opranunyeckux Bemiects. [lonsatue

0 CBOOOJTHOM pajiuKae, HyKjIeopuie u
aeKTpoduIe.

Teopust CTpoeHUsI OpraHUuYECKUX

PaCKpBIBaTB CMBICJT U3Yy4aCMbIX

MOHSTUH (BBIICIATH UX XapaKTepHbIE
PU3HAKK) U IPUMEHATD 3TU TOHITHUS

MIPU OMUCAHUU COCTaBa U CTPOCHHUS
BEIIECTB, 11 OOBICHECHUS
OTZIeJIbHBIX (DaKTOB U SBJICHUIA.
PackpbIBaTh CMBICIT MOJIOKEHHI
TEOPUH CTPOEHHUSI OPraHUYECKUX
BemectB A. M. bytiieposa u
MPUMEHSTD UX I OObSICHCHUS
3aBUCHUMOCTH CBOMCTB BEILIECTB

OT COCTaBa U CTPOCHHS.
Hcrnonp30BaTh XMMUYECKYIO
CUMBOJIMKY JIJISl COCTABIICHHS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX,
CKEJIETHBIX) (POPMYJT OPraHUYECKHUX
BEILIECTB.

Onpenenars BUAbI XUMAYECKON
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coennHenur A.M. byrnepoBa u ee
COBPEMEHHOE PAa3BUTHE — CTPYKTYpHas
TEOpUsI OPraHNYECKUX COCTUHEHUN.
3HaYeHUEe TEOPUU CTPOEHUS
OPraHUYECKUX COCTMHECHUU.
MounekynsipHble U CTPYKTYpHBIE
dbopmyibl. CTpyKTYpHBIE (POPMYJIbI
pa3IMYHbIX BUAOB: Pa3BEPHYTAs,
COKpAILEHHAas1, CKEJIETHAI.

N3omepus. Buabl nzomepun:
CTPYKTYpHasi, IPOCTPAHCTBEHHASI.
OnexkTpoHHbIE 3((DHEKTHI B MOJEKYIaxX
OpPraHUYECKUX COCIUHEHUN.
NuaykTUBHBIN 1 Me30MepHBIN 3 (HEKTHI.
[Ipencrasienue o kiaccupukaluu
opraHuyeckux Bemects. [lonsaTue

0 (pyHKIIMOHANMBHOM rpymme. ['omonorus.
I'omomorunueckue psaasl. Homenknarypa
OpraHUYECKUX COCTUHEHUN
(cucremarnueckas U TPUBHAIIbHbBIE
Ha3BaHU).

OcobeHHOCTH U KiaccupuKanus
OpraHNYeCKuX peakunuii. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUN

B OPraHUYECKON XUMUHU.
IKCIEPUMEHTAIbHbIE METOABI
M3Y4YEHHS BELEeCTB M UX NP eBPaLeHHI:

CBsI3M (OAMHAPHBIE, KPaTHbIE)

B OPraHUYECKUX COCTUHEHUSX.
XapakTepu3oBaTh pPOJib U 3HAYEHHUE
OpPraHWYeCKOW XUMHUH B PEIICHUN
po0JIeM SKOJIOTHYECKOH, TTHUIIEBOM
0€30MacHOCTH, B Pa3BUTUU
MEAMILMHBI, CO3JaHUH HOBBIX
MaTepUaJIOB, B 00ECIIEUEHUN
palMOHAIBLHOT O
MPUPOIOIOIb30BAHUS;
MOATBEPKAATH €€ CBSI3b C IPYTUMHU
HayKaMHU.

Hcnonp30BaTh MOIEIN
OpPraHMYECKUX BEILECTB

I WJUIIOCTPAI UX XUMHYCCKOI'O U

MIPOCTPAHCTBEHHOT'O CTPOCHUS.
HaOmronates 1 onuceIBaTh
JIEMOHCTPAITMOHHBIC OTIBITHI;
IIPOBOJIMTH M OIHCHIBATh
1a00paTOPHBIEC OMBITHI
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e J/lemoHCTpauuu:

— O3HAKOMJICHHE C 00pa3iaMu
OpPraHMYECKUX BEIIECTB U MaTepuaiaMu
Ha UX OCHOBE;

— OIIBITHI 110 TIPEBPAIICHUTO
OpPraHMYECKHUX BEIICCTB IPU HAIPEBAHHUH
(aBeHue, oOyTrJIMBaHUE U TOPEHHUE).

e JlabopaTopHbI€ OMBITHI:

— MOJIEJIMPOBAHNUE MOJICKY
OpPraHMYECKUX BEIICCTB

Htoro no pazneny

Pa3znen 2. YrieBoaopoabl

2.1

IIpenenbHbie
YIJIEBOAOPOBI —
AJIKaHbI, [IUKJIOAJIKAHbI

Ankanbl. ['OMOJIIOTMYECKHI psill ATIKAHOB,
obmrast hopMysa, HOMEHKJIATypa U
M30MEpHUsl. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ
AIIKAHOB, Sp>-THOPUAN3AIS ATOMHBIX
opOuTanielt yriepojaa, G-CBs3b.
Kongopmepwvi. Duzndeckue CBOMCTBA
AJIKAHOB.

XUMUYECKUE CBOMCTBA AJIKAHOB: PEAKIINU
3aMeILEeHNs, NU30MEPU3ALINH,
JNEruAPUPOBAHUS, ITUKIIU3AIUH,
MAPOJIN3a, KPEKUHTA, TOPEHUSI.
Haxoxnenue B mpupoe. CriocoObl
MOJIYYEHHUSI U TPUMEHEHHE AJIKaHOB.

Braners n3ydaeMbIMU XUMHYECKUMHU
MTOHATHSIMH.

BbISIBASATE XapakTepHbIE TPU3HAKU
MOHATHM, YCTAaHABJIMBATh UX
B3aUMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOILIME MTOHATHUS

IpU ONMCAHUU COCTABA, CTPOCHUS

Y NIPEBpALIEHUN OPTraHUYECKUX
COCIMHEHU .

Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIMKY JIJISl COCTaBJICHHUS
MOJIEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOI1, COKPAILIEHHOI,
CKETIETHOM) (hopMYyJT YTIEBOAOPOIOB.
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Huknoankansl. O0mas popmyia,
HOMCHKJIATypa U N30MEpHSI.
OcoOEHHOCTH CTPOCHHS U XMMUYECKUX
CBOWCTB MaJTBIX (ITUKJIOIIPOIIaH,
LMKJIOOYTaH) U OOBIYHBIX (LIUKJIONEHTaH,
IUKJIOTEKCaH) [UKJIoaIKaHoB. CriocoObl
MOJTyYCHUS ¥ PUMEHEHHE [IUKIIOATKaHOB

2.2

HenpenenbHbie
YTJIEBOAOPO/IBI:
aJIKCHBI, aJKaJIUCHBI,
AJIKWHBI

14

AJikeHbl. ['oMONOrnuecKuii psiji aIKeHOB,
oO1as ¢popMysia, HOMEHKJIATypa.
DJIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI aJIKEHOB,
sp>-TuOpUAN3anUs aTOMHBIX OpOHTajIeH
yIJIepoJa, 6- U n-cBA3u. CTPYKTypHas U
reoMeTpuueckas (yuc-mpauc-) N30Mepus.
DU3NYECKHE CBOMCTBA aJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIINU
MIPUCOEANHEHNS, 3aMEILICHHS

B O-[TOJIOKEHUE TTPU IBOMHOM CBSI3H,
NOJIMMEPU3ALUH U OKUCIIEHUS.
lIpedcmasnenue o mexanusme peaxyuu
INEKMPOPUTLHO20 NPUCOEOUHEHUS.
[IpaBusio MapkoBHukoBa. KauecTBeHHbIE
pEaKuuy Ha JBOWHYIO CBS3b.

CnocoObl oay4yeHus U MPUMEHEHNE
AJIIKEHOB.

Ankanuensl. Knaccuduxanms
QJIKaIMCHOB (COMPSIKEHHBIE,

VY cranaBnMBaTh MPUHAIIECHKHOCTh
BEIIECTB K OMPEICIICHHOMY KJaccy
YIJIEBOJIOPOJIOB 110 COCTaBY U
CTPOEHHUIO, HA3bIBaTh UX

110 CUCTEMAaTHYECKON HOMEHKJIATYpE;
MIPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTZIEJIbHBIX IIPEICTaBUTEIEH
YIJIEBOJOPOJOB.

OnpenensiTe BUIbl XUMUAYECKOM
CBSI3U B MOJIEKYJIaX YIIE€BOJOPO0OB
(KoBaJIeHTHAs HEMOJISIPHAS U
MOJSIPHAs, G- U TT-CBS3b).
[ToaTBep:kaaTh Ha KOHKPETHBIX
MpUMeEpax XapakTep 3aBUCUMOCTH
PCaKIIMOHHOM CTIOCOOHOCTH
YIJIEBOJOPOJOB OT KPAaTHOCTU U THIA
KOBAJICHTHOU CBSI3U (G- U T- CBS3M),
B3aMMHOI'0 BJIMSIHUS aTOMOB U TPYIII
aTOMOB B MOJIEKYJAX; a TAK¥kKe

OT OCOOEHHOCTEN peann3anuu
Pa3IUYHBIX MEXAaHU3MOB MPOTEKAHUS
peakuuil.

XapakTepu3oBaTh COCTaB, CTPOCHHUE,
MpUMeHeHne, (PU3nIecKue u
XUMHUYECKUE CBOWCTBA, BAXKHEUIIINE
CIIOCOOBI TTOJTY4EHUS YTIIEBOIOPOIOB,
MPUHAJIEKAIINX K PA3IUIHBIM
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W30JIMPOBAHHBIE, KYMYAUPOBAHHBIE).
OcoOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U
XUMHUYECKUX CBOWCTB CONPSKEHHBIX
JMEHOB, 1,2- u 1,4-npucoeguHeHue.
[Tonumepu3anus CONpsKEHHBIX JUEHOB.
CniocoObl oTy4yeHus U MPUMEHEHNE
aJIKAJIMEHOB.

Ankunbl. ['OMONIOrH4ecKuil psij] aTKUHOB,
obmrast popmysa, HOMEHKIATypa U
M30MepHsl. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ
QIKUHOB, SP-TUOPUIN3ALIMS SJIEKTPOHHBIX
opburazei aroma yriepoaa. dusznueckue
CBOMCTBA AJIKUHOB.

XUMHYECKHUE CBOMCTBA: PEAKIINU
IIPUCOEIUHEHUS, TUMEPU3aLIUN U
TpUMepHU3alu, okucienus. Kucinorueie
CBOMCTBA QJIKUHOB, UMEIOUIUX KOHIIEBYIO
TpOIHYIO cBA3b. KauecTBEeHHbIE peakuu
Ha TPOWHYIO CBS3b.

Crioco0bI moy4eHus: M MpUMEHEHHUE
AIIKUHOB

2.3

ApomaTnyeckue
YIJIEBOJIOPO/IbI (apEHBI)

ApomaTHdeckue yriaeBoI0pOIbI.
["'omonoruueckuii psiji apeHoB, o01as
dopmyna, HOMEHKIATypa U U30MEPHSI.
DJIEKTPOHHOE U ITPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKYJIbI O€H3071a.

KJTaCCaM.

BbISBIATH F€HETUUECKYIO CBA3b
MEX1y YIJI€BOAOPOJAMH Pa3INUHbIX
KJIACCOB U MOJTBEPKIaTh €€ HAIUYue
ypaBHEHUSMU COOTBETCTBYIOIIUX
XUMHUYECKUX peakLui

C UCMOJb30BAHUEM CTPYKTYPHBIX
dbopMyIT BEIIECTB.

XapaxkTtepu3oBaTb HCTOUHUKHU
YIIEBOJOPOIHOTO ChIPbs (HEPTB,
MIPUPOIHBINA Ta3, yroib), CHOCOOBI UX
nepepadOTKU U PAKTUYECKOE
IPUMEHEHUE NIOJy4aeMbIX IIPH 3TOM
MPOAYKTOB.

Hcnonb3oBaTh 00IIIEHAYYHbBIE
METO/Ibl TO3HAHUS

MIPU CaMOCTOSITEITBHOM
MUTAHUPOBAHUH, TTPOBEACHUH U
ONMHMCAHUHM XUMUYECKOTO
AKcIepuMeHTa (J1abopaTopHbIe
OTIBITHI M MPAKTUYECKUE PAOOTHI).
CrnenoBath nmpaBuiiaM 0€30MacHOM
paboThI B TabopaTopuu

MIPU UCTIOJIF30BAHUN XUMHUYECKOM
NOCY/Ibl M1 00OPYAOBAHHUS, A TAKXKe
IpaBUJIaM OOpAILEHUS C BELIECTBAMU
B COOTBETCTBUU C UHCTPYKIUSIMU

34



®enepanbhas padodas nmporpamma | Xumust. 10—11 knaccst (yriyOiE€HHBIN ypOBEHB)

IIpasuno apomamuunocmu, npumepol
aApoOMaAmMuYecKux coeoOUuHeHutl.
DU3NYECKHE CBOMCTBA APEHOB.
XHUMUYECKHE CBOMCTBA OEH30J1a 1 €ro
TOMOJIOTOB: PEaKIIUK 3aMEIICHUS

B OE€H30JIbHOM KOJIbII€ U YTIJIEBOJOPOTHOM
paaukaie, peakiuu MpUCcOoeIMHEHNS,
OKHCJIEHHE TOMOJIOTOB O€H301a.
Peaxyuu snexkmpoghunvroeo 3amewerus.
[IpencraBienne 06 OPUEHTUPYIOIIEM
JNEUCTBUM 3aMECTUTENEH B OEH30JbHOM
KOJIbLI€ Ha MPUMEPE ATIKUIIbHBIX
paguKaioB, KapOOKCHIIBHOM,
TUJIPOKCWIbHBIN, aMUHO- U HUTPOTPYIII,
aTOMOB TaJIOT€HOB.

Oco0EeHHOCTH XUMHYECKUX CBOWCTB
ctupodna. [lonmumepusarus ctupoiia.
CniocoObl NoyyeHus U NPUMEHEHHE
apOMAaTHYECKUX YTJIEBOJIOPOJIOB

2.4

[TpupoaHBIE NCTOYHUKH
YTIIEBOJIOPOIOB M MIX
nepepaboTka

[Tpuponnsiii ras. IlonmytHbie HedTSIHBIC
rasel. HedTh 1 €€ mponcxoxaeHue.
KameHHbI yroib U IPOIYKTHI €r0
nepepadoTKHu.

CnocoObI nepepaboTKH HEPTH:
MEPEroHKa, KPEKUHT (TEPMHUYECKUH,
KATaJIUTUYECKUI ), pUPOPMUHT, TUPOJIU3.
[IponykTel epepaboTku HEPTH,

BBINIOJIHEHUS TAOOPATOPHBIX OMBITOB
Y IPaKTUYECKUX paboT

IO MOJTYYEHUIO U U3YYEHUIO
OpPraHMYECKUX BEILECTB.
[IpencraBusaTs pe3ynabTaThl
AKCIIEpUMEHTa B (popme 3anucu
YPaBHEHUI COOTBETCTBYIOIUX
peaKUui U enaTh BbIBOABI HA UX
OCHOBE.

[IpoBOAUTE BEIYUCIICHHUS

JUISL OTIPENIETIEHUS MOJIEKYJIIPHOU
(bopMyJIbI OPraHUYECKOro BEIeCTBa
10 YPAaBHEHUIO XUMHUYECKOW PEaKLUn
Y II0 MacCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOJAIIUX B €TI0 COCTAB,
1o Macce (00beMy) MPOTYKTOB
CTOpaHHs.

CamocCTOATENBHO ITAHUPOBATh U
OCYILECTBJIATH CBOKO
[IO3HABaTEIbHYIO JACSITEIBHOCTD;
MIPUHUMATh aKTUBHOE y4acTUE

B IPYNIIOBOM y4EOHOMU AeATENbHOCTH
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WX MIPUMEHECHHE B MIPOMBIIIJICHHOCTH
1 B OBITY.

['eneTnueckas CBSI3b MEXIY PA3TUIHBIMU
KJIacCaMH yTJI€BOJ0POIOB

2.5

["asmoreHnpon3BoIHBIE
YIJIEBOJOPOIOB

DJIEKTPOHHOE CTPOCHUE
rajioreHONPOU3BOHBIX YIIEBOAOPOIOB.
Peakmuu 3amenienns rajoreHa

Ha TUJIPOKCHII, HUTPOTPYIITY,
AAHOTPYIITY, aMUHOTPYIIITY.

JlelicTBHE Ha TaJIOTEHITPOU3BO/IHbIC
BOJIHOT'O M CIIUPTOBOr'O pacTBOpa
meoun. B3anmopaencreue
IUTAJIOT€HAIIKAHOB ¢ MAarHUEM U IIUHKOM.
[TonsaTHE O METAILTTIOOPTaHUYECKUX
coeMHeHuIX. Vcrmons30Banue
raJIOTCHIIPOM3BO/IHBIX B OBITY, TEXHUKE H
B CUHTE3E.

IKcnepUMEeHTAIbHbIE METO/IbI
M3y4eHHUs] BellleCTB M UX MPeBPAallleHU:
e J/[emoHCTpauuu:

— JeMOHCTpaIus GU3NIYECKUX CBONCTB
yIJIEBOJIOPOJIOB (PaCTBOPUMOCTH);

— Ka4eCTBEHHBIE PEaKINKU
YIJIEBOJIOPOJIOB Pa3IMUHBIX KJIACCOB
(oOecuBeunBaHrE€ OPOMHOM WIJIM MOJTHOM
BOJIbI, PACTBOpA MepMaHTraHaTa Kajusl,
B3aUMOJICHCTBHE alleTHUIeHA
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C aMMHUa4YHBIM PACTBOPOM OKCHa
cepebpa);

— o0pa3upl MmIacTMace, Kay4yKoB U
PE3UHBI;

— kojutekiun «HedTb» 1 «YToiby;

— BugeodparMeHT «BynkaHu3amus
PE3UHBDY.

¢ JIaGopaTopHBIE OMBITHI:

— O3HaKOMJIEHHE ¢ o0pa3amu
IJIacTMacc, KaydyKOB U PE3UHBI,

— MOJICTMPOBAHUE MOJICKYI
yrIEBOIOPOIOB U
raJIoreHOIPOU3BOIHBIX;

— TIONy4YE€HUE METAaHA U U3y4YEHUE eTro
CBONCTB;

— IHOJYYCHHUC allCTUJICHA U U3YUCHUC €TI0

CBONCTB.

o [IpakTrueckue paboTHI:

Ne 1. Ilonmyuenue sTuneHa u U3y4eHue
€ro CBOMCTB.

e PacuérHbie 3anaun:

— OIIPEACIICHUE MOJIEKYIISIPHON
(opMyJIbl OPraHUYECKOT O BEIIECTBA

110 MaCCOBBIM A0OJISIM aTOMOB 3JICMCHTOB,

BXOJAIIMX B €TI0 COCTAB,
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— HaXOXJICHHE MOJIEKYIISIPHON (HOPMYJIbI
OpPraHUYEeCKOT0 COeTUHEHUS M0 Macce
(oOBeMy) IPOJIYKTOB CrOpaHus;

pacdéThl IO YpaBHEHUIO XUMHUYECKON
peaxiu

Hroro no pazneny
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Paznen 3. Kuciopoacoaep:kamme oprannyeckue coelMHeHus

3.1

Crouptsl. @eHon

11

[IpenenbHbIE OHOATOMHBIE COIUPTBHI.
Ctpoenue Moiekyn (Ha mpumepe
MeTaHoJIa ¥ 3Ta”oja). ['omonoruyeckuii
psin, obias popMysa, H3o0Mepusl,
HOMEHKJIaTypa U Ki1accu(uKaius
cnupToB. PU3HUECKUEe CBOMCTBA
criuptoB. BogopoaHas cBs3b.
XHWMUYECKUE CBOMCTBA: pEAKIUU
3aMellleHus, TEeruapaTaluu, OKUCICHHUS,
B3aMMOJICHCTBUE C OPTaHUYECKUMHU U
HEOPraHM4YECKUMHU KUCIIOTaMHU.
KauecTBeHHast peakiysi Ha OJJHOATOMHBIE
cnupThl. OU3NOIOTHYECKOE AEHCTBUE
ATaHOJIa U METAHOJIA HA OPTaHU3M
yenoBeka. CriocoObl MOTy4YeHus U
IIPUMEHEHUE OJTHOATOMHBIX CIIMPTOB.
[IpocTsie a¢upbl, HOMEHKIATYpa U
nzoMepusi. OcoOEHHOCTH (PUBHYECKUX U
XUMHUYECKUX CBOMCTB.

PackpbIBaTh CMBICI N3y4aeMBbIX
MOHATUM (BBIJETATh UX XapaKTEPHBIC
MPU3HAKW) U IPUMEHSATDH ATH TOHATHUS
P ONKMCAHUW COCTaBa U CTPOCHUS
BEIIECTB, 111 OOBSICHEHUS
OTJICTHHBIX ()aKTOB M SIBJICHHM.
Hcrnonp30BaTh XMMUYECKYIO
CUMBOJIMKY JIJISI COCTABIICHHUS
MOJICKYJISIPHBIX ¥ CTPYKTYPHBIX
(pa3BEpPHYTOI, COKPAILIEHHOIN)
(dbopMyIT KUCTOPOICOACPIKAIITIX
OpPraHMYECKUX BEIIECTB.

VY cranaBnuBaTh MPUHAIICKHOCTh
KHCJIOPOIOCOACPIKAIITX
OpraHUYECKHUX BEIIECTB

K OIpeEICHHOMY KJIacCy IO COCTaBy
1 CTPOCHHMIO, Ha3bIBaTh UX

10 CHCTEMAaTHYE€CKOW HOMEHKIIATYPE;
MIPUBOJIUTH TPUBHUATIHLHBIC Ha3BAHUS
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MHOTOaTOMHBIC CITUPTHI: ITUIICHTITUKOIb
U rimnepuH. dusznyueckre U XUMUIeCKue
CBOMCTBA: PEAKIIUU 3aMEILCHNUS,
B3aMMO/ICHCTBUE C OPraHUYECKUMH U
HEOPraHUYCCKUMHU KUCIIOTaMH,
KaueCTBCHHAS pPEaKIIHs

Ha MHOTOAQTOMHBIE CITUPTHI.
dusnonornyeckoe AeHCTBUE

Ha opranusM 4enoBeka. CrocoOsl
MOJIYYCHHSI ¥ TIPUMCHCHHE
MHOTOAQTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJIBI, B3aUMHOE
BJIMSTHUE THIPOKCOTPYIINBI U
6en3onbHOTO siapa. Gusnyeckue
cBoiicTBa eHona. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB (heHOJIa.
KadecTBeHHBIE peakiny Ha (DEHOJT.
TokcuunocTh (herosa. Crnocoosl
NOJTy4YeHUS ¥ pUMeEHeHue (peHona.
denondopmanpaeruaHas cMoia

3.2

KapOonunbHbie
COCTMHCHUS
QJTbJICTUBI 1 KETOHBI.

KapOoHOBBIE KUCITOTHI.

CrnoxHble 3pupsbl.
Kupsl

21

KapOoHuibHbIE COETMHEHNUS: albAETUAbI
U KE€TOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJILHOM TPYMIIBL.
["oMonorudeckue psiabl albIETHI0B U
KETOHOB, 0011as (hopmyIa, u3oMepus

1 HOMEHKJaTypa. PU3n4eCcKue CBOMCTBA
aJIbJIETU]IOB U KETOHOB.

OTJICNIbHBIX TIPE/ICTaBUTEICH
KHCJIOPOJICOAEPKAIINX COCTMHEHMUIA.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHune, Gu3ndecKue u
XUMHUYECKHUE CBOMCTBA, BAXKHEHIIINE
CIOCOOBI MOJTYYEHUS MPEICTaBUTECH
Pa3IUYHBIX KJIaCCOB
KHCJIOPOJICOACPIKAIIMX COSTUHEHUM;
BBISIBJISITh TEHETUYECKYIO CBSA3b
MEXK]ly HUIMU U MOJITBEPKIATh €€
HaJIMYue ypaBHEHUSAMU
COOTBETCTBYIOIINX XUMUUYECKUX
pPEaKIui C UCMOIL30BAaHUEM
CTPYKTYPHBIX (hOPMYIT BEIIECTB.
ITonTBepkaaTh HA KOHKPETHBIX
MpyUMepax XapakTep 3aBUCUMOCTH
PEaKIIMOHHOM CLIOCOOHOCTH
KHUCJIOPOJICOAEPIKAIIINX
OpraHUYEeCKHUX BEIIECTB

0T PYHKIIMOHAJILHBIX TPYIII

B COCTaBE MX MOJIEKYJI, B3aUMHOI0
BIIMSIHUSI aTOMOB U T'PYIII aTOMOB

B MOJIEKYJIaX; a TaK¥Ke

OT 0COOCHHOCTH pean3aluu
Pa3IMYHBIX MEXaHW3MOB IIPOTEKAHUS
pEAKIINH.

OnuceIBaTh COCTaB, XUMHUUYECKOE
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XHUMHUYECKHE CBOMCTBA alIbJIETUIIOB U
KETOHOB (peaKIuu IPUCOSTUHEHUS).
llpeocmasnenue o mexanusme peaxyuii
HYKAe0hUIbHO20 NPUCOEOUHEHUS.
OxwucreHne anpIerua0B, KAYeCTBCHHBIC
peakuuu anbaeruaoB. CrocoObl
MOJIy4YEHHUS U IPUMEHEHHE aTbJETUI0B U
KETOHOB.

OaHOOCHOBHBIE MPEETbHBIE
KapOOHOBBIE KUCTOTHI. OCOOCHHOCTH
CTPOCHHS MOJICKYJT KapOOHOBBIX KHUCIIOT.
N3omepus m HomeHKnarypa. Pusndeckue
CBOICTBA, BOJIOPOJHBIC CBSI3U.
XUMHUUYECKUE CBOMCTBA: KUCIIOTHBIE
CBOMCTBA, peaKkIlus dTepuPpuKaium,
PEaKIuu ¢ y4aCTUEM YTJIEBOJOPOJTHOTO
paaukania.

[ToHsITHE O MPOU3BOAHBIX KAPOOHOBBIX
KHCJIOT: CJIOKHBIE 3(DUPBI, aHeuOpuobl,
2A/I02EHAH2UOPUODL, AMUObL, HUMPUTBL.
OcoOeHHOCTH CBOWMCTB MYpPaBbHHOM
KHCJIOTHI.

MHorooOpa3ue KapOOHOBBIX KUCHOT.
Oco0eHHOCTH CBOMCTB HEMPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX KUCIIOT,
TUKApOOHOBBIX KUCIIOT,
TUAPOKCUKAPOOHOBBIX KUJIOT.

CTPOCHHE ¥ TIPUMEHECHHE KUPOB U
YIJIEBO/IOB, XapaKTePU30BaTh UX
3HAYCHUE JUISI )KU3HEACSITEIIbHOCTH
OpPraHU3MOB.

Oco3HaBaTh OITACHOCTH BO3JICUCTBUS
Ha YKUBBIC OPraHU3MbI ONIPE/ICICHHBIX
KHCIJIOPOCOAE PIKAIIIIX
OpPraHWYECKUX BEUIECTB M MOSCHATH
Ha TIPUMEPAX CIIOCOOBI YMEHBIIEHUS
Y TIPEIOTBPAILICHHS X BPETHOTO
BO3/ICHCTBH HA OPraHU3M YEJIOBEKa.
Hcnonb3oBaTh 00LIEHAYYHbBIE
METO/Ibl TTO3HAHUS

MIPU CAaMOCTOSITEIILHOM
MJIAHUPOBAHUU, IPOBEICHUH U
OMKMCAHUHM XUMUYECKOTO
sKcriepuMeHTa (J1abopaTopHbIe
OTBITHI U TIPAKTHYECKUE PaOOTHI).
CnenoBath mpaBuiaM Oe30macHON
paboThl B 1abopaTopuu

P UCTIOJIB30BAHUH XUMHYECKON
MOCY/bI M 000PYAOBaHUS, & TAKXKE
MpaBujiaM 0OpalieHus ¢ BEIIECTBAMHU
B COOTBETCTBHH C HHCTPYKITUSIMHU
BBITIOJTHEHUS 1a00PATOPHBIX OIMBITOB
Y TIPAKTUYECKUX padoT

IO MOJIYYEHUIO U U3YYEHUIO
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[IpencraBuTeny BBICIIHX KapOOHOBBIX
KHCJIOT: CTE€apUHOBAs, MaJIbMUTHHOBAS,
OJIEUHOBAS, JUHONEBAS, TUHONEHOBAS
KUCIOTHL. CIIOCcOObI OJTYy4YEeHUSI U
MIpUMEHEHNE KapOOHOBBIX KHCIIOT.
Cnoxnsie 3¢upsbl. ["'omonorudaeckuit psj,
oOmas popMyJia, U30MepHUs U
HOMEHKJIaTypa.

XKupsl: ctpoenue, Gpu3nIecKue u
XMUMHYECKHE CBOMCTBA KUPOB: THAPOIIU3
B KHCJIOW U LICJIIOYHOU Cpefiax.
Oco0EHHOCTH CBOWCTB KHPOB,
COJIEPIKAIIUX OCTATKH HEMPeaeTbHBIX
KUPHBIX KUCIOT. JKUpbI B IpUpoOIE.
Mpbu14 KaKk CONTU BBICIIUX KapOOHOBBIX
KHCJIOT, UX MoroIee aercteue. [lonasmue
0 CUHMEeMU4eCcKUux MOWUx cpeocmeax

(CMC)

3.3

YriaeBoasl

OO6mas xapakTepuCTHUKa YrieBOI0B.
Knaccudukanus yrieBoaoB (MOHO-, T1-
U TIOJIUCAXapHU/IbI).

Monocaxapuibl: TJII0K03a, (PPYKTO3a,
pub03a, rajlakTo3a, Je30KCUprdo3a.
du3nyeckre cBONCTBA U HAX0XKICHUE

B nnpupone. dorocunres. Onmuueckas
uzomepus. Konvuamo-yennasn
maymomepust Ha npumepe MoJleKyJibl

OpraHNUYECKUX BEIIECTB.
[IpencraBusTh pe3yiabTarThl
AKCIIEpUMEHTa B (popme 3amnucu
YPaBHEHUU COOTBETCTBYIOIINX
peaKkuii U AeaTh BBIBOABI HA UX
OCHOBE.

[IpoBOAUTH BEIYUCIHEHUS

IUTSL OTIPENIETIEHUS MOJIEKYJIIPHOM
(bopMyIIBI OPraHNYECKOTO BEIIECTBA
[0 YPABHEHUIO XUMHYECKOW PEAKIINU
Y 110 MacCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOASIIUX B €r0 COCTAaB,
a TaK>Xe Ha OIpEJEIICHUE H0JIH
BBIX0/1a IPOYKTA PEAKLUU

OT TEOPETUYECKU BO3MOXKHOTO.
CamocCTOATeNbHO ITAHUPOBATh U
OCYHIECTBIIATH CBOIO
MO3HABATEIbHYIO ACATEIbHOCTD;
NPUHUMATh AKTUBHOE y4acTHE

B I'PYIINIOBON Y4EOHOM NESITEIHbHOCTH

41



®enepanbhas padodas nmporpamma | Xumust. 10—11 knaccst (yriyOiE€HHBIN ypOBEHB)

2noKo3sl, npoekyuu Xeyopca, a- u f-
aHoMepbl 2NIIOKO3bL.

XUMHUUYECKHE CBOMCTBA TIIFOKO3BI:

C Y4aCTHEM CIUPTOBBIX U AJIbJIETUTHON
TPYIII, CIIUPTOBOE U MOJIOYHOKHCIIOE
OpOXKEeHUE TITFOKO3HbI.

[IpuMeHeHuE TIIIOKO3bI, €€ 3HAUCHUE

B KU3HEAECATEIbHOCTH OPraHu3Ma.
Jucaxapuabl: caxapo3a, MaJIbTO3a U
JakTo3a. BoccranaBnuBaromue u
HEBOCCTAHABJIMBAIOIIUE JUCAXAPUIBI.
I'mpponms caxapo3sbel. HaxoxaeHnue

B [IPUPOJIE U PUMEHEHUE.
[Tonucaxapuapl: Kpaxmai, IITMKOTEH U
nesutono3a. CtpoeHre MakpoMOJIEKYI
Kpaxmarla, TIMKOT€Ha U 1EJUTIOJIO3bI.
du3nvecKrue CBOMCTBA Kpaxmala U
1[EJUTI0103bl. XUMHUUYECKHE CBOMCTBA
Kpaxmaia (THApoJiu3, KaueCTBEHHAs
peakuus ¢ Hoaom). XuMHUIeCKue
CBOMCTBA IEJUTI0JI03bI (THIPOIIU3,
peakius noiaydeHue 3(pupon
1ero1036l). IloHsTue

00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aleTaTHBIN MIEeNK).
JKCIepUMEHTAIbHbIE METObI
M3y4Y€eHHUsI BelIeCTB 1 UX MPeBPAllleHUH:
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e J/lemoHCTpauuu:
— CBOMCTBA CIIUPTOB: PACTBOPUMOCTh
B BOJIC, B3aMMOJICHCTBHE dTaHOIa

C HAaTPUCM, OKHUCJIICHUC 3THUIJIOBOI'O CIIMPTa

JTUXPOMATOM Kajus (BO3MOKHO
MCII0JIb30BAaHUE BUJIEOMATEPUATIOB);

— KA4e€CTBEHHBIE PEAKIINU albJAETH/IOB:
C aMMHAa4YHbIM PACTBOPOM OKCH/JIa
cepeOpa u rugpokcugom meau(Il);

— XMMHUYECKHE CBOICTBA pacTBopa
YKCYCHOM KHUCJIOTHI.

e JIaGopaTopHBIE OTBITHI:

— peakuus TIMIEPUHA C TUAPOKCUIOM
menu(ID);

— OKHCIIEHHE 3THJIOBOTO CIIUPTA

B AJIBJACTHU]] PACKAJIICHHON MEIHOU
ITPOBOJIOKOM;

— B3aUMOJICHCTBHE PACTBOPA TITFOKO3bI
¢ ruapokcuaoM meau(Il);

- BBaHMO,ZIGfICTBPle Kpaxmalia ¢ HOJO0M.

o [IpakTrueckue paboTHI:

Ne 2. Pemenue skcnepuMeHTaIbHBIX
3aja4 1o teMe «CnupThl U (PEeHOIBI»;
Ne 3. Pemienue skciepruMEHTaIbHBIX
3ajad 1o teMe «KapOoHOBbIE KMCIIOTHI.
CrnoxxHbie 2upb.

e PacuéTHbIe 3a1a4H;
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— OIpPEIETCHUE MOJEKYIISIPHOU
dbopMyIIBl OPraHMYECKOTO BEIIECTBA

10 MaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJSIIUX B €70 COCTaB; 10 Macce
(00bEMyY) IPOJYKTOB CrOPAHMUS;

0 KOJIMYECTBY BeIecTBa (Macce,
00BbeMY) TIPOJIYKTOB PEAKIIUK U/WUTH
HCXOJHBIX BEIIECTB;

— pelIeHue PacyE€THHIX 3a/1a4

Ha OIpe/IeNIeHre JO0IH BBIX0/Ia MPOTYKTa
PEaKIIH OT TEOPETUYECKU BO3MOKHOTO

Hroro no pazneny

41

Pa3znen 4. A3orconepskanue OpraHu4ecKue coelnHeHus

4.1

AMUHEL.
AMUHOKHUCIIOTHI. beku

12

AMWHBI — OPraHNYECKHE MPON3BOIHBIE
amMmuaka. Knaccudukanuys aMiuHOB:
anudaTuyecKue U apoMaTUIECKUE;
MIEpBUYHBIC, BTOPUYHBIC U TPETUYHBIC.
Crpoenue Monekys, oomias Gpopmyna,
U30MepHsi, HOMEHKIATypa U (pU3nYecKue
CBOMCTBA. XMMHYECKOE CBOMCTBA
am(aTHIecKuX aMHHOB: OCHOBHBIE
CBOMCTBA, ATKWIMPOBAHUE, PEAKIINU

C @30THCTOM KUCIIOTOM.

Conu ankuaaMMOHHS.

AHWINWH — NPEJCTABUTENIb AMUHOB
apoMarnudeckoro psaa. Ctpoenue
aHunuHa. B3anmHoe BAMsiHUE TPy

PackpbIBaTh CMBICT H3y4aeMbIX
MOHATHUH (BBIIETATH UX XapaKTePHbIE
MIPU3HAKK ) ¥ IPUMEHSTH 3TH TTOHITHS
MIPY OITMCAHWU COCTABa M CTPOCHUS
BEIIECTB, 1151 OOBSICHEHUS
OTZIEJIbHBIX ()aKTOB U SIBJICHUI.
Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIMKY JIJIS1 COCTABIICHUS
MOJICKYJISIPHBIX ¥ CTPYKTYPHBIX
(pa3BEpHYTOI, COKpAILIEHHOIN)
dhopMyIT a30TCOoAEPIKAITNX
OpPraHMYECKHUX BEIIECTB.

OnpenensiTe MPUHAJICHKHOCTD
a30TOCO/IePKaIUX BEIECTB
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aTOMOB B MOJIEKYJI€ aHUJIMHA.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB
aHuMHa. KauecTBeHHBIE peakIuu

Ha aHWJIVH.

CniocoObI oyyeHre U MpUMEHEHUE
andaTUIeCKUX aMUHOB U aHWJIMHA

U3 HUTPOOEH301a.

AmuHokucnoTel. HoMeHnkarypa u
n3omepusi. OTAenbHbIE NPEICTABUTETN
0-aMHUHOKHCJIOT: TJIUIAH, aJJAHWUH,
(eHunananum, cepun, eIymamuHoBas
Kucioma, 1u3un, yucmeur. Onmuyeckas
uzoMepusi AMUHOKUCTOM..

D- u L-amunoxuciomei.

dusnyeckue cBOMCTBA aMUHOKHCIIOT.
XHUMHUYECKHE CBOMCTBAa aMUHOKHCIIOT KaK
aM(OTEepHBIX OPraHUYECKUX COSTUHECHUM,
peakIus MOJTMKOHIECHCAIIUH,
oOpa3zoBaHue MENTUIHON CBSI3H.
buonorunueckoe 3HaueHNE aMHUHOKHUCIIOT.
CuHTEe3 NENTUIO0B.

Bbenku kak npupoIHbIE TOTUMEPHI.
[lepBuuHasi, BTopruHasi U TPETUUHAS
CTPYKTypa 0€lnKOoB. XUMUYECKHE
CBOMCTBa OEJIKOB: THIAPOJIHU3,
JIeHaTypalusi, KaYeCTBEHHbIC PEAKIIUI
Ha OEJIKH.

K OMPEICIICHHOMY KJIACCy MO COCTaBYy
Y CTPOEHMIO, Ha3bIBATh UX

10 CUCTEMATUYECKOM HOMEHKJIATYpE;
MIPUBOJINTH TPMBHUAIbHBIC HA3BAHUS
OTHEIIbHBIX IPEACTABUTEIIEH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3NIECKUe U
XUMHUYECKHUE CBOMCTBA, BaXKHEHIIINE
CIIOCOOBI TTOTYIEHUST TUTTHYHBIX
MPECTABUTEIICH a30TCOACPKAIINX
COCIUHCHUM.

OnuceiBaTh COCTaB, CTPYKTYDPY,
OCHOBHBIC CBOMCTBA OCIIKOB;
MOSCHSTh Ha NMpUMEpax 3HaAUCHUE
OCJIKOB ISl OpraHr3Ma YeJIOoBeKa.
[IpoBOIUTEL BHIYUCIICHUS

IUISL ONIPEAEIICHUSI MOJIEKYJIIPHOM
(dhopMyJIbI OPraHUYECKOro BelecTBa
110 MAaCCOBBIM JOJISIM aTOMOB
2JIEMEHTOB, BXOJAIINX B €r0 COCTaB,
a TAKXKe M0 YPaBHEHUSIM XUMUUYECKUX
peakuuil.

Hcnonb3oBaTh 00LIEHAYYHbBIE
METOJIBbI TTO3HAHHUS

MIpY CaMOCTOSITEIbHOM
TJIAHUPOBAHUM, TTPOBEJICHUM U
OIMCAaHUM XUMHUYECKOTO
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Llonamue 06 azomcodeparcawux
2emepoyYUKIUYECKUX COeOUHEHUSIX.
Tupumuounossvie u nypurossie
ocHosanus. Hykneunoswvie kuciomoi:
cocmas, cmpoenue u buonocuyeckoe
DpOb.

JKCNepUMEHTAIbHbIE MEeTOIbI
M3Y4YeHHs BellleCTB U UX MpeBpallleHuil:
e J/[emoHCTpauuu:

— pacTBOpeHHE OEITKOB B BOJIC;

— JeHarypaius OeJIKOB IPU HAIPEBAHUH;
— IBETHBIE peaklK OEIKOB.

o [IpakTruueckue paboOTHI:

Ne 4. Pemenue skcnepuMeHTAIIbHBIX
3a7a4 1o TeMe «A30TcoaepKalue
OpPraHUYECKUE COCAMHEHUSD;

Ne 5 Pemenne skCcnepuMeHTaIbHBIX
3amad 1o reme «Pacmo3HaBaHue
OpPraHUYECKUX COCAUHEHUIY.

e PacuérHbie 3anaun:

— OIpeesIeHUE MOJICKYJISIPHOM
(dopMybl OpraHMYECcKOro BEIIeCTBa

10 MaCCOBBIM JOJISIM aTOMOB DJIEMEHTOB,
BXOJISIIIIMX B €T0 COCTaB; MO Macce
(o0BeMy) TPOJIYKTOB CrOpaHus;

10 KOJIMYECTBY BEIleCcTBa (Macce,

AKcrepuMeHTa (J1abopaTopHbIE
OIBITHl ¥ MPAKTUYECKUE PaOOTHI).
CaMOCTOSITENIEHO TUIAaHUPOBATh U
OCYILECTBJIATH CBOKO
MO3HABATENBHYIO JESTENbHOCTD;
MIPUHUMATh AKTUBHOE y4aCTUE

B I'PYIINOBON Y4eOHOM AesSTeIbHOCTH
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00BEMY) NMPOTYKTOB PEAKLIMU

W/WIM UCXOIHBIX BEILECTB;

— PpELIEHUE PACYETHBIX 3a1a4

Ha OIpPEJEIICHUE JOJIM BbIXOAA IPOIYKTa
PEaKLUU OT TEOPETUYECKU BO3MOKHOI'O

Hroro no pazneny

12

Pa3nea 5. BoicokoMoOsIeKyJIsIpHbIE COeIUHEHUS

5.1

BricokomMoneKkysipabie
COEIMHEHUS

6

OCHOBHBIE TTOHSATUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUM:
MOHOMEP, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTETNEHb MOJMMEPU3aLIUU, CPEIHSISA
MoJieKysipHas Mmacca. OCHOBHBIE METOIbI
CHHTE3a BBICOKOMOJIECK YIS PHBIX
COEMHEHUHN — MOJMMEPU3ALUS U
nonuKoHAeHcanus. [Ipedcmasnenue

0 cmepeopezynApHOCmU U
HAOMOJIEKYIAPHOU CIMPYKIYpe
NOIUMEPOB, 3A8UCUMOCHIb CEOUCME
NOUMEPOE OM UX MOJEKVIAPHOS0 U
HAOMONEKYIAPHO20 CIMPOEHUSL.
[TonumepHbie MmaTepuansl. [lnacTMmacchl
(TOMMATHUIIECH, TTOJIUIIPOIIHIIEH,
MOJIMBUHWIIXJIOPHI, TTIOJIUCTUPOI,
MOJIMMETUIIMETAKPHUJIAT, MOJIMKapOOHATHI,
nonudTHIEeHTepedTanar). Y Tunuzanus u
nepepadoTKa MIACTHKA.

DJ1acToMephl: HATYPAJIbHBIM,

Bnaners nzydaeMbIMU XUMHYECKUMHU
MNOHSITUSMU: PACKPBIBATH CMBICI
U3Y4aeMbIX TIOHATHI U PUMEHSITh
ATHU MOHATHS MPU OMTUCAHUU COCTaBa
U CTPOCHUS BBICOKOMOJIEKYJISIPHBIX
OpraHUYECKUX BEIIECTB,

JU1s1 OOBSICHEHUS OTJEIBHBIX (PAKTOB
U SIBJICHUI.

Hcnonb30BaTh XUMUYECKYIO
CUMBOJIUKY JIJISl COCTABIICHUS
CTPYKTYPHBIX ()OpPMYJI BEIIECTB
(MOHOMEPOB U MOJIUMEPOB) U
YPaBHEHUM PEAKLIMU MMOJTUMEPU3ALUN
U TIOJTUKOHICHCAIU Y.

OnuceiBaTh COCTAaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA U MPUMEHEHNE
Kay4yKoB, HauOoee
pacnpoCTpaHEHHBIX BUIOB IJIACTMACC
Y BOJIOKOH.

Hcnonb3oBaTh 001IEHAYYHbBIE
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CUHTETHYECKHE KaydyKH (OyTaaIueHOBBIH,
XJIOPOITPEHOBBIN, N30 PEHOBBIN) U
CUJIMKOHBI. Pe3uHa.

BonokHa: HaTypasibHbIe (IepCTh, HIETK),
MCKYCCTBEHHbIE (BUCKO34, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE BOJIOKHA
(KarmpoH U J1aBcaH).

llonumepwi cneyuanbHo2o Ha3HA4eHUs
(meghi0n, Kesnap, 21eKmponposoosuue
noaumepwbl, buopasiazaemvie NOIUMEPHL).
JKCIePUMEHTAIbHbIE METOAbI
M3Y4YeHHs BellleCTB U UX NMpeBPaLleHHUil:
e J/[emOHCTpanuu:

— O3HAKOMJICHHE C 00pa3iaMu
IIPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IJ1acTMacc, Kay4yKoB.

e [IpakTruueckue paboOThI:

Ne 8. Pemienue skcnepruMeHTaIbHBIX
3aja4 1o teMe «Pacrno3HaBanue
IJ1aCTMAcC U BOJIOKOH)

METO/IbI TIO3HAHUS
IIPU CaMOCTOSITEIBHOM
IUIAHUPOBAHUH, TPOBEACHUU U
OINKCAaHUU XUMUYECKOTO
AKcIepuMeHTa (J1abopaTopHbIe
OTIBITHI U MPAKTUYECKHE PAOOTHI)

Htoro no pazneny 6
OBHIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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11 KJIACC
HanmenoBanue
Ne KonmuaecTBo OCHOBHBIE BUJIBI I€ITEIbHOCTH
pa3iesoB U TEM [IporpammHoOe conepxkaHue
n/m 4acoB oOy4arommxcs

y4eOHOI0 ImpeIMeTa

Paznen 1. TeopeTruueckue ocH

OBbI XUMHUN

1.1

CrtpoeHue aToma.
Ilepuoanuecknit 3aKOH
u [lepuonnueckas
CHUCTEMA XUMHYECKUX
3JIEMEHTOB

J.1. Menneneena

9

Atom. CocTaB aTOMHBIX SIJIED.
XUMHYECKUH dEMEHT. 30TOmBI.
Kopnyckynapno-eonnosoii oyanusm,
0BOUCMBEHHASL NPUPOOA INEKMPOHA.
CtpoeHue 3JeKTPOHHBIX 000JI0UEK
aTOMOB, K8AHMOGblE YUCIA.
DHepreTuyecKue ypoBHU U TOTYPOBHHU.
Atomubie opOutanu. Knaccudukanus
XUMUYECKUX DJIEMEHTOB (s-, p-, d-, f-
3JeMEHTHI). Pacripeznenenue 3J1eKTPOHOB
110 ATOMHBIM OPOUTAIISAIM; NPUHYUN
MUuHUMYMa 3uepauu, npunyun Ilaynu,
npasuno Xynoa. JIEKTPOHHbIE
KoH(puryparuu atoMoB 3eMeHToB [ — IV
NEPUOIO0B B OCHOBHOM U BO30y>KJIEHHOM
COCTOSTHUH, DJIEKTPOHHBIE KOHPUTYpaIuu
MOHOB.

llonusimue 06 snepeuu uonusayuu,
9HEpeUU cpoOCcmea K dJIEKMpPOHY.
DJIEKTPOOTPUIIATETLHOCT.
[Tepuoanueckuii 3axkoH u [lepuoanyeckas

PackpbIBaTh CMBICI N3ydaeMBbIX
MOHATUH (BBIIETIATH UX XapaKTEPHBIE
PU3HAKK) U IPUMEHATD 3TU TTOHSITHUS
IIPU OMMCAHUU COCTAaBa U CTPOCHUS
BEIIECTB, J1JIs1 00BICHEHHUSI
OTJIEIHHBIX (DaKTOB U SIBIICHUM.
PackpbIBaTh CMBICIT TTEPHOTTIECKOTO
3akoHa JI. 1. MenneneeBa u
JIEMOHCTPUPOBATH €TO
CUCTEMaTU3UPYIOIIYIO,
OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKITUH.
XapakTepu3oBaTh dJIEKTPOHHOE
CTpOEHHUE aTOMOB (B OCHOBHOM U
BO30Y)XIEHHOM COCTOSIHUHM) U HOHOB
XUMHUYECKUX 3JIEMEHTOB 1 —4
NEPUOJIOB U UX BaJICHTHBIC
BO3MOYXHOCTH, HCTIOIB3YS TTOHITHS
s-, p-, d-DJIEKTPOHHBIE OpOUTAIIH,
DHEPreTUYECKUE YPOBHHU.

OOBICHATH 3aKOHOMEPHOCTH
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CHCTEMa XUMHYECKHUX DJIEMEHTOB
J[.1. MenpneneeBa. CBsi3b
[lepuognueckoro 3akoHa u
[Tepuoanyueckoi CUCTEMbI XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOU TEOpUEN
CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB XUMUUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMU MTPOCTHIX
Y CJIOKHBIX BEUIECTB MO CPYIIaM U
nepuoaaM. 3Ha4eHUE MEePUOANIECKOTO
3akoHa /.. Menneneena.
JKCIepUMEeHTAIbHbIE METOIbI
M3y4eHUsl BelleCTB M X MpeBpalleHuil:
e J/[emoHCTpanuu:

— Buabl Tabnwui «Ilepuoguyeckas
CHCTEMa XUMHYECKUX DJIEMEHTOB

J.1. MennaeneeBay

M3MEHEHHUS CBOMCTB XMMUYECKHUX
3JIEMEHTOB Y UX COCTUHEHUM

T10 TIEpUOJIaM M TpyIIam
[lepuognyueckon cCuCTeEMBbI

J. . MeHnpaeneeBa

1.2

CtpoeHue BellecTna.
Mmuoroo6pasue
BEIIECTB

11

XUMH4YecKast CBsI3b. BUAbl XUMHUYECKOM
CBSI3M: KOBaJICHTHAs, MOHHAs,
MeTaandeckas. MexaHu3Mbl
o0pa3oBaHUsI KOBAJICHTHOM CBS3U:
OOMEHHBIN U JJOHOPHO-AKIIETITOPHBIH.
DHeprus U JJiuHa cBsi3u. [1omsapHOCTS,
HAIPaBJIICHHOCTh U HACHIIIAEMOCTh
KOBAJICHTHOM CBs3U. KpaTHbIE CBA3M.
Bonoponnas cBa3b. MeXMOJIEKyIsSIpHbIE
B3aMOJIEHCTBUSL.

PaCKpBIBaTB CMBICJT U3Y4aCMBbIX

MOHATHUM (BBLAEISATh UX XapaKTEPHbIE
MIPU3HAKW) U IPUMEHSTH 3TU MOHATHS

P ONKMCAHUU COCTaBa U CTPOCHUS
BEILIECTB, 151 OOBICHCHUS
OTJICJIbHBIX (DaKTOB U SIBJICHHI.
OnpeaensiTh BUIbl XUMHUYECKOM
CBsI3U (KOBAJICHTHOM, HOHHOM,
METaNIMYECKOM, BOJIOPOIHOM )

B COCAUHCHHUSX, THII
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BaneHTHOCTD M BaJ€HTHBIE BOBMOKHOCTH | KPUCTAJUNINYECKON PEMIETKU

aToMOB. [ ubpuouzayus amomHvix KOHKPETHOT'O BEILIECTBA.
opoumanneti. CBsi3b 2JICKTPOHHOM OOBSACHITHL MEXaHU3M 00pa30BaHUS
CTPYKTYPBI MOJIEKYJI C UX KOBQJICHTHOM CBsI3M (OOMEHHBIN 1
TCOMETPHUICCKUM CTPOSHUEM JIOHOPHO-AKIICTITOPHBIN ).

(Ha MpUMepe COCTUHEHUH YJICMEHTOB OmnpenensaTs BaICHTHOCTh M CTCTICHD
BTOPOT'O MEPUOJIA). OKHCJICHUS] XUMUYECKHUX JIEMEHTOB
[IpencraBieHne 0 KOMIUIEKCHBIX B COCIMHEHUSIX Pa3JIMYHOTO COCTaBa.
coequHeHuX. CocTaB KOMIUJIEKCHOTO OOBSACHITH 3aBUCUMOCTH CBOMCTB
MOHA: KOMIUJICKCOOOpa30oBaTeb, BCILIECTB OT BHJA XHMUYECKOU CBS3H
muranbl. KoopaunHAIMOHHOE YHCIIO. Y TUTIA KPUCTAIUTUHIECKON PEIIETKH.
HomenknaTypa KOMITJIEKCHBIX [TpoBOIUTE BEIYUCIICHUS
COCIMHEHUM. 3HaUYE€HHE KOMIUICKCHBIX C UCITOJIb30BAHHUEM TTOHSATHS
coenquHenuu. [lonsitue «MaccoBas J10J1 BEIIECTBA

0 KOOPAWHAIIMOHHON XUMHH. B PacTBOpPE»

BemecrBa MOnEKyJIApHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS.

Tunel KpUCTATIMYECKUX PEIIETOK
(CTpYKTYyp) ¥ CBOMCTBA BEIIECTB.
[ToHsiTHE O TUCTIEPCHBIX CHCTEMAX.
Nctunnsie pactBopsl. IIpencrasnenue
0 KOJUIOMJHBIX pacTBopax. CrocoOsl
BBIPAYKEHUS KOHILIEHTPAlMU PACTBOPOB:
MaccoBasi J0JIsl BELECTBA B pacTBOPE,
MOJIIpHasl KOHLEHTpalus. HacelleHHble
Y HEHACBIILIEHHBIE PaCTBOPSI,
pacTBOpuMOCTh. Kpucramtoruaparsl.
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Knaccudukanus u HoMeHKIIaTypa
HEOPraHWYECKHUX BEILIECTB.
JKCcnepUMEHTAIbHbIE METO/IbI
U3YUYEeHMS BelleCTB U X MpeBpallleHui:
e JleMOHCTpauuu:

— MOJEIN KPUCTAUTMYECKUX PEMIETOK.

e Pacuérnrie 3agauu:

— C MCHOJb30BaHHEM MOHSITHU
«MaccoBasi J10J1s1 paCTBOPEHHOTO
BEILIECTBA», «MOJISIpHAS. KOHIICHTAILUS)

1.3

XHUMHYECCKHE PCaKInu

19

Knaccudukanus XuMUYeCKUX peakiui
B HEOPraHUYECKOW U OPraHUYECKOU
XUMUH. 3aKOH COXPaHEHHS MaCChl
BEILIECTB; 3aKOH COXPAHEHUS U
MIPEBPAILEHUS SHEPTUU NPU XUMUYECKUX
peakuusx. TemnoBbie 3¢ HeKTsI
XUMUYECKUX PEAKIUAM.
TepMoXxuMHUYECKUE YPABHEHUS.
CKOpOCTh XUMHUYECKOU PEeaKIuu, ee
3aBHCHUMOCTD OT Pa3IMYHBIX (PAKTOPOB.
['oMOreHHbIE U TeTEPOreHHbIE PEAKIINH.
Karanus u katanu3artopsl.

OOparuMble U HEOOpaTHUMBbIEC PEAKIIUU.
Xumunyeckoe paBHoBecHe. KoHcTaHnTa
XUMHUYECKOr0 paBHOBECHsI. PAaKTOPBI,
BIIMSIOLINE HA MOJO0KEHNE XUMUYECKOTO
paBHOBECHS: TEMIIEPATypa, JaBICHHUE

PackpbIBaTh CMBICH H3y4aeMbIX
MOHATUH (BBIIETSATH UX XapaKTEPHbIC
MIPU3HAKK) U IPUMEHATH 3TU TTOHITHUS
IIPU OMMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, 11 OOBICHEHHUS
OTJENbHBIX ()aKTOB U SIBJICHUM.
KnaccuduuupoBarh XuMHU4ECKUE
PEaKINH 0 PA3TUIHBIM TPU3HAKAM
(4ncy M cocTaBy pearupyromumx
BEIIECTB, TEMIIOBOMY 3P heKTy
peaKuny, U3MEHEHUIO CTEIICHEN
OKHCIICHUS 3JIEMEHTOB,
00paTUMOCTH, Y4aCTHIO
KaTaau3aropa U T.I1.);
CaMOCTOSITETILHO BHIOUPATH
OCHOBaHMUS ¥ KPUTEPUU

TUTSL KITACCU(PUKAITUU XUMUYECKUX
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Y KOHIICHTpPAIMH BEILIECTB, YYACTBYIOIIUX | pEaKIUH.

B peakuuu. [Ipunnun Jle [larenbe. OOBICHATH 3aKOHOMEPHOCTH
DIIEKTPOAUTHYECKAS JUCCOIUALIUS. MPOTEKAHUSI XUMUYECKUX PEAKIINi
CuiibHBIE U CITA0BIE AJICKTPOJIUTHI. C Y4ETOM HUX SHEPreTHUYECKUX
Crenenb nucconuanuu. Mouuoe XapaKTEePUCTHUK, XapaKTep U3MECHEHUS
npou3sgedeHnue 600vl. Cpelia BOAHBIX CKOPOCTH XUMHUYECKON peaKIuu
pPacTBOPOB: KUCJIOTHAsI, HEUTpaIbHAas, B 3aBUCUMOCTHU OT Pa3INYHbIX
niesnovyHas. BomopoaHeli mokasaresnb (bakTOpOB, a TaKKe XapaKTep

(pH) pactBopa. ['maponus cosneil. CMEILECHUS] XUMUYECKOTO PABHOBECHS
Peakiiuu nonHoro oomMeHa. MO/ BJAUSTHUEM BHEUITHUX
OKHCIUTEIBHO-BOCCTAHOBUTEILHBIE BO3JICUCTBUN (MPUHIIUIT

peakuun. CTEneHb OKUCIICHHUS. Jle Illarenwe).

OKucIuTENb U BOCCTAHOBUTEIIb. PackppiBaTh CyIIHOCTB:

[Tporiecchbl okucneHus u OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
BOCCTaHOBJICHUS. BaxxHeunmue peaKunii TOCPEACTBOM COCTABIICHUS
OKHCIIUTEIN U BOCCTAHOBUTENH. MeToT AIIEKTPOHHOTO OallaHca ATUX
AJICKTPOHHOT O OanaHca. DJIEKTPOIN3 peakiuii; peakiuii HOHHOTO 0OMeHa
PacTBOPOB U PACIIABOB BEILIECTB. MyTEM COCTaBJICHUSI UX MOJHBIX U
JKCIepUMEHTAIbHbIE METOAbI COKpaIlIEHHbIX HOHHBIX YPABHEHUN;
H3y4YeHHs BelIeCTB U UX peakuui rTuApoIn3a, peakiun
NpeBpalIeHuil: KOMIUIEKCO00pa3oBaHMs

e /[eMOHCTpanuu: (Ha mpuMepe THIPOKCOKOMILIEKCOB
— pas3ioKEeHHUE IEPOKCHIa BOAOpOaa LIMHKA U ATFOMUHIS).

B IIPUCYTCTBHUM KaTaJIM3aTopa. [IpoBOANTD M OMUCHIBATH

e JJTaGOpaTOpHbIE OMBITHL: XUMUYECKUN SKCIIEPUMEHT:

— TPOBENICHNE PEAKLUI HOHHOTO OIPCACTICHUE CPE/Ibl BOAHBIX
oOMeHa; pPacTBOPOB BELIECTB; TPOBEIAECHUE
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— ONpENIENIEHUE CPEbl pACTBOPOB
BEILIECTB C MOMOIIbI0 YHUBEPCAILHOTO
WHJIUKATOPA.

o [IpakTrueckue pabOTHI:

Ne 1. Bnusiaue paznuaabix GakTopoB
Ha CKOPOCTh XUMHUUYECKOUN pPEeaKIUH;

Ne 2. BnusHue pa3nnyHbIX (GakTOPOB
Ha MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS;
No 3. Xumunueckue peakiu B pacTBOpax
3JIEKTPOJIUTOB.

e PacuéTHbIe 3aJaUH:

— Ppacd€Tbl MacChl BELIECTBA

UM 00bEMA T'a30B 110 U3BECTHOMY
KOJIMYECTBY BEIIIECTBA, Macce

Ui 00beMY OJHOTO U3 YYaCTBYIOIINX
B PEAKIIUU BEILIECTB;

— BBIYHUCJIEHHE MAacCOBOM JOJIU U
MOJISIPHOM KOHIIEHTpAIMHU BEIlleCTBA

B PacTBOPE;

— BBIYHCJICHUE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTA
pEeaKInu, ECIU OJTHO U3 BEIMIECTB JAHO
B BHJIE pacTBOpa C ONPEICICHHON
MAacCOBOM JJ0JIEM PACTBOPEHHOIO
BEIIECTBA

peakiuii MOHHOTO OOMEHa; U3YUYCHUE
BJIMSTHUS PA3IMUHbBIX (PAKTOPOB

Ha CKOPOCTb PEAKIINI U MOJIOKEHNE
XMUMHYECKOTO paBHOBECHS.
CrnenoBaTh mpaBUjIaM MOJTb30BAHUS
XUMHUYECKOU MOCYION U
71a60paTOPHBIM 000PYI0OBAHHUEM.
[IpencraBnarh pe3ysabTaThl
XMUMHYECKOTO 3KCIIEpUMEHTa

B (hopMe 3amucu ypaBHEHHI
COOTBETCTBYIOIIMX PEAKIUN

U JIeTIaTh BBIBOJIBI HA UX OCHOBE.
[IpoBOAUTH BHIYMCIICHHUS:

C MCTIOJIb30BAHUEM MTOHSTHS
«MaccoBasi 10Jis BEL[eCTBa

B PacTBOPE», a TAKXKE MO YPaBHEHUSM
XUMHYECKHUX Peaklnid, B TOM YHUCIIe
TEPMOXUMUYECKUE PACIETHI

Hroro no pazneny

39
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Paznen 2. Heopranuueckasi Xumust

2.1 | Hemerainel

31

[TonoxxeHne HEMETAIIOB

B [lepnoanyeckoil cucreMe XuMHUYECKUX
anemenToB J[.1. MennaeneeBa u
0COOEHHOCTH CTPOCHUS MX aTOMOB.
du3nyecKre CBOMCTBA HEMETAIIOB.
AJIOTponusa HEMETAIOB (HA MPUMEPE
KHCJIOpOJia, cephl, pocdopa u yriaeposa).
Bonopon. [Monyuenue, puznueckue u
XUMUYECKHE CBOMCTBA (peaKiuu

C METaJUIAMHU U HEMETAJJIAaMU,
BOCCTAHOBJICHUE OKCHUJIOB U COJICH).
[I'mapuael. ToNMBHBIE SJIEMEHTHI.
I'anorensl. Haxoxnenue B mpupoze,
CIOCOObI MONTy4eHUs (PU3NUYECKUE U
XUMHUYECKUE CBOKCTBA.
I'anorenoBonopoapl. Baxuenmme
KHUCJIOPOJICOACPKALINE COCTUHECHUS
rasioredoB. JlabopaTtopHsie u
POMBIILIEHHBIE CIIOCOOBI TOY4EHUS
rajioreHoB. [I[puMeHeHne raloreHoB U ux
COeIUHEHUMH.

Kucnopon, o30H. JlaboparopHsie u
MIPOMBIILJIEHHBIE CITIOCOOBI MOTYYEHUS
Kucaopoja. Guzndeckue 1 XuMHUIECKUE
CBOMCTBA KHCJIOPOJIa U 030HA; UX
npuMeHeHue. OKCUAbl U MEPOKCU/IBI.

PackpbiBaTh CMBICT U3y4ae€MBbIX
MOHSATUM (BBIIETSATHh UX XapaKTEPHBIE
MIPU3HAKK) U IPUMEHSATH 3TH TTOHITHS
MIPU OMUCAHUH COCTaBa U CTPOCHHUS
BEIILECTB, 4711 OOBICHEHUS
OTJICTHHBIX (DAaKTOB W SIBJICHH.
OOBsCHITH 0011IME 3aKOHOMEPHOCTH
B U3MEHEHHH CBOICTB HEMETAIIOB U
UX COCIMHEHUU C YUETOM CTPOCHUS
UX aTOMOB U MOJIOXKEHUS

B [lepnognueckon cucreme
XUMUYECKUX DJIEMEHTOB

. 1. Menneneena.
XapakTepu3oBaTh (OMUCHIBATH)
o0IMe XUMHUYECKUE CBOMCTBA
HEMETAaJJIOB, MX Ba)KHEHIIINX
COCAMHEHUH, MMOITBEPKAAS 3TO
OMMCaHuE NMPUMEPAMH YPaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX
pEaAKIINH.

CocTaBysTh ypaBHEHUS
OKHCITUTEIbHO-BOCCTAHOBUTEIHHBIX
peakiui U peakiuii HOHHOro oOMeHa
Y PacKpbIBAaTh UX CYITHOCTh

C TIOMOIIIBIO JIEKTPOHHOTO OaiaHca
Y NOHHBIX YPABHECHUM.
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Cepa. Haxoxaenue B mpupojie, CnocoObl
MOJIy4EeHHUSI, PU3NUECKHE U XUMUYECKHE
cBoiictBa. CepoBOIOPOI, CYIb(HIBI.
Oxcunpl cepoi(IV) u (VI). Cepuucras u
CEpHast KUCJIOTHI M X COJIH.
Oco0eHHOCTH CBOMCTB CEPHOM KHUCIIOTHI.
[IpuMeneHune cepbl U €€ COeTMHEHUN.
A3zot. HaxoxaeHue B mpupo/ie, CiocoObl
MOJTy4eHHUsI, PU3NUECKHE U XUMUYECKHE
cBoiicTBa. AMMHaK, HUTPUAbl. OKCHUIBI
a30oTa. A30THCTasl U a30THAs KUCJIOTHI U
ux conu. OCOOEHHOCTH CBOWCTB a30THOM
KUCIOTHL. [IprMeHeHue a3ora u ero
COCMHEHUN. A30THBIE YIOOpPEHHUS.
®ochop. Haxoxnenue B npupoje,
CIOCOOBI TTONTydeHus1, (PU3NIEeCKue U
xumudeckue cBoiictBa. dochuab u
dbocdun. Oxcuabl hocdopa,
oprodochopHas KUCIOTa U €€ COJIU.
Memadhocgopras u nupogpocgopnas
Kuciomsl, hocpopucmas u
Gocpoprosamucmas KUCI0moi.
[Tpumenenue docdopa u ero
coequHeHuid. @ocpopHbie ya10OpeHUS.
Yrnepon. Haxoxaenue B mpupoe,
CHoCcOOBI TTONTydeHus, (PU3NIEeCKue U
XUMUYECKHE CBOMCTBA. OKCHUIBI

XapakTepru30BaTh BIUSHUAEC
HEMETAJIOB U UX COCAMHEHUI

Ha )KUBbIC OPraHU3MBI;, OMMCHIBAThH
MPUMEHEHHUE B PA3IUUHBIX 00JIaCTIX
MIPAKTUYCCKOHN ACATCIILHOCTH
YeJoBeKa.

[ToaTBepxaaTh CyleCTBOBAHUE
T€HETHYECKOU CBSI3U MEXKIY
HEOPTraHUYECKUMH BEIIECTBAMHU

C IOMOILBIO YPABHEHUN
COOTBETCTBYIOIINX XUMHYECKUX
peakuuil.

[IpoBoauTH peaxiuu,
MOATBEPKAAIOITNE KaYECTBEHHBIN
COCTaB BEIIIECTB; PACIIO3HABATH
OTIBITHBIM TTyTEM aHUOHBI,
MIPUCYTCTBYIOIINE B BOAHBIX
pacTBopax.

HaGmronats 1 onuckiBaTh
J€MOHCTPAIMOHHBIN SKCIIEPUMEHT;
CaMOCTOSITEJILHO INTAHUPOBATb,
MIPOBOUTH U ONHCHIBATH
XUMUYECKUN IKCTICPUMEHT
(J1abopaTopHBIE OMBITHI U
MpaKTUYECKUe paboThl);
MIPEICTABIIATh PE3YIbTaThl
XUMHUYECKOTO IKCIIEPUMEHTA
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yriepoaa(Il) u (IV), yronbHast Kuciaora u
ee conu. [IpuMenenue yriepoaa u ero
COCIMHECHUM.

Kpemnmnii. Haxoxaenue B mpupoje,
CHocoObI MoNTydeHus1, (PU3nvecKue u
XUMHYECKHE cBoMCTBA. OKCH
kpeMHus(IV), KpeMHUEBas KUCIIOTA,
cwmkaTel. [I[puMeHeHne KpeMHHUs U ero
coeaquHeHnui. CTEKJI0, ero MoIy4eHue,
BU/JIBI CTEKOJI.

IKCNepPUMEHTAIbHbIE METOIbI
H3Y4YeHHs BellleCTB U UX MpeBpalleHuii:
e J/[emoHCTpauuu:

— 00pa3ipl HEMETAJIIOB;

— ropeHue cepsl, hocdopa, xenesa,
MarHusi B KUCJIOPOZE.

e JlabopaTopHBIE OMBITHI:

— Ka4yeCTBEHHBIC PEaKITUU

Ha HEOPraHMYECKUE UOHBI U KaTUOH
BOJIOPOJIA;

— TIOJIy4€HUE U COOMpaHUe Ta3oB.

o [IpakTrueckue paboTHI:

Ne 4. Pemenue skCciepuMeEHTAIIbHBIX
3a7ad 1o TeMe «l anoreHsn;

Ne 5. Pemenue skcnepuMeHTAIIbHBIX
3a1a4 1o teMe «Cepa 1 ee CoOeqMHEHUS».

B (hopme 3anucu ypaBHEHHI
COOTBETCTBYIOIIMX PEAKIUHI U JEJIaTh
BBIBOJIbI HA MX OCHOBE.

CrnenoBath npaBuIaM MOJI30BAHUS
XUMHUYECKOU MOCYION U
71abopaTOpPHBIM 000PYI0OBAHHUEM.
[IpoBOIUTH BHIYMCIIEHUS

[0 YPaBHEHUSIM XUMUYECKHUX
peakuuil.

CaMOCTOSITENbHO IIIAHUPOBATH U
OCYILECTBIIATH CBOKO
MO3HABATEIbHYIO JAESTENbHOCTD;
IIPUHUMATh aKTUBHOE y4acTHE

B TPYNIIOBOW Y4eOHOM JESITeIIbHOCTH
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Ne 6. Pemenune skcniepuMeHTAIIbHBIX
3a/1a4 1o TeMe «A30T u pocdop u ux
COCIMHEHUSD.

e Pacuérnrie 3agaun:

— BBIUKCIICHUE MACChI BEIIECTBA

WM 00BheMa Ta30B 1O U3BECTHOMY
KOJIMYECTBY BEUIECTBA, MACCE WU
00BEMY OJTHOTO U3 Y4ACTBYIOIIUX

B PEAKIMHU BEUIECTB;

— BBIUMCIICHHE MacChl (00bema,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB
pEaKInu, €CIHM OJJHO U3 BEIIECTB UMEET
MIPUMECH;

— BBIYUCJICHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTA
peaKkinu, €CIM OJTHO U3 BEIIECTB JaHO
B BUJIE pacTBOpA C OMPEICICHHON
MAacCOBOM JI0JIEN PACTBOPEHHOTO
BEILIECTBA;

— BBIYHCIIEHUE BBIXOJa IPOAYKTA
pEeaKkiu OT TEOPETUYECKU BO3ZMOXKHOIO

2.2

MeTtaibl

23

[Tonoxenue meramwioB B [lepuoguueckoi
CHCTEME XMMHUYECKUX DJIEMEHTOB.
Oco0OEHHOCTH CTPOEHUS ANEKTPOHHBIX
000JI04EK aTOMOB METAJIJIOB.
Pacnpocmpanenue xumuueckux
971eMEHMOB-MEMANN08 8 3eMHOU KOpe.

PaCKpI)IBaTB CMBICJI U3yIaCMbIX

MOHATUM (BBLAEIATHh UX XapaKTEPHbIE
MIPU3HAKN) U IPUMEHSTH 3TU MOHATHS

P ONTMUCAHUM COCTaBa M CTPOCHUS
HEOPTraHUYECKUX BEIICCTB,
JUIs1 OOBSICHEHUS OTACIBHBIX (PaKTOB
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OO6uue pusnyeckre CBOMCTBa METAILIIOB.
[IpumeHeHne MeTaIsIoB B OBITY, IPUPOJIE
1 TexHuke. CIutaBbl METAJIJIOB.
DIIEKTPOXUMHYECKUN AT HAPSIKEHU I
MeTtauioB. O6mue crnocoObl MOMy4EHUs
METAJJIOB: TUAPOMETAILTYPIHUs,
IUPOMETALTYPrusl, JIEKTPOMETAIULYPIHUsL.
ITonsiTHE O KOPPO3UM METAILIOB.
Crioco0bl 3alIUTHl OT KOPPO3UH.

OO1as xapakTepuCcTUKa METAJIOB
[A-rpynmes! [lepnonnueckon cucTeMsl
XUMHAYECKUX 3JIEMEHTOB. Harpuil u
KaJuil: moiay4yeHue, Gpusnueckue u
XUMHYECKUE CBOMCTBA, IPUMEHEHUE
IIPOCTBIX BEILECTB U UX COCANHECHUMN.
OO11as XxapakTepUCTUKA METAIJIOB
ITA-rpynmel [lepnonnueckoit cucTeMsl
XUMHUYECKUX JIEMEHTOB. Maruuit u
KaJbLMi: MOodydeHne, GU3NYECKue u
XUMUYECKHE CBOMCTBA, IPUMECHEHUE
IIPOCTBHIX BEIIECTB U UX COCINHEHUM.
XecTkocTh BOBI M CIOCOOKI €€
YCTPAHEHUSL.

AIOMUHMI: TIONTydeHue, PU3HIECKHUE U
XUMHYECKUE CBOMCTBA, IPUMEHEHUE
IIPOCTOr0 BEUIECTBA U €TI0 COCAUHEHNN.
AMdoTepHbIe CBONCTBA OKCHIA U

U SIBJICHUU.

OOBsICHATH 001IIME 3aKOHOMEPHOCTH
B U3MEHEHHUU CBOICTB 3JIEMEHTOB —
METAJJIOB U UX COCIMHEHUH C yUETOM
CTPOEHUSI UX aTOMOB U TOJIOKCHUS
B [lepnonnueckoii cucreme
XUMHUYECKUX DJIEMEHTOB

. . Menneneena.
XapakTepu3oBaTh (OMKUCHIBATH)
00l1lIMe XUMHYECKHUE CBOMCTBA
METAIOB, MX BaXKHEUIIIHX
COCIMHEHUH, MOATBEPKAas ATO
OMMCaHuE MPUMEPAMH YPaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX
peaKkUunii; MPUMEHEHUE METAJIOB

B PA3JIMYHBIX 00JIACTAX
MPaAKTUYECKOMN AesATETbHOCTH
YeJI0BEKa, a TAK)Ke MUCIOJIb30BAHUE
UX JIJISl CO3/1aHUSI COBPEMEHHBIX
MaTepHUaJIOB U TEXHOJIOTUH.
OnuceIBaTh CIOCOOBI 3aAIUTHI
METAJIJIOB OT KOPPO3HUH.
PackpeiBaTh CylIHOCTB
OKHCITUTEIbHO-BOCCTAHOBUTEIHHBIX
peakuil MOCPEICTBOM COCTABICHUS
AJICKTPOHHOT O OayaHca 3THX
pEaAKIINH.
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TUAPOKCHUIA ATFOMUHUS,
TUIPOKCOKOMIUIEKCHI aTFOMUHUS.
OO611ast XxapakTEepUCTHKA METAJIIOB
nmo6ouyHbIx oarpynt (b-rpymm)
[lepuoanyeckoi cucTeMbl XUMHYECKUX
3JIEMEHTOB.

DOU3NYECKHE U XUMUYECKHUE CBOMCTBA
XpoMa u ero coeaiuHeHui. OKCUIbI U
ruapokcuasl xpoma(ll), (IID) u (VI).
Xpomathl U AUXPOMAThI, UX
OKHCIIUTENbHBIE CBOMCTBA. [lonmyuenue n
MIPUMEHEHHUE XpOMa.

Pu3NYECKUE U XUMUYECKHUE CBOWCTBA
Maprasia u ero coequHeHuii. OCHOBHbIE
coenuHenus mapranma (1), (IV), (VD) u
(VII). Ilepmanranar kanus, €ro
OKHUCJIUTENIbHBIE CBOMCTBA.

DOU3NYECKNE U XUMUYECKHUE CBOMCTBA
xKeJeza U ero coeguHeHui. OKCUasbl,
rugapokcuasl u conu xxeneza(1l) u (1II).
IlonyyeHne u npuMEHEHNE Kelle3a U €ro
CILJIaBOB.

Menp: nonydenue, pusndeckue u
XUMUYECKUE CBOMCTBA, MPUMEHEHNE
IIPOCTOrO BEUIECTBA U €r0 COEAMHEHUI.
[uHK: monyyenue, puzndeckue u
XUMUYECKUE CBOMCTBA, IPUMEHEHUE

[IpoBoauTe peakuum,
ITOATBEPKAAIOIINE XapAaKTEPHBIE
CBOMCTBA U3Y4Ya€MbIX BEIIECTB,
pacrno3HaBaTh ONBITHBIM YTEM MOHBI
METaJIOB, TPUCYTCTBYIOLIUE

B BOJIHBIX pacTBOpax.

IIpoBOIUTE 1 OIIUCHIBATH
XUMHUYECKUN IKCIIEPUMEHT
(JtabopaTopHBIE OTBITHI U
MpaKTUYECKHUE paboThI);
MIPEICTABIIATh PE3YIbTaThl
XUMHUYECKOT0 IKCIIEPUMEHTA

B (hopMe 3aIUCH YpaBHEHUN
COOTBETCTBYIOILIMX PEAKUMUHI U JEJIaTh
BBIBOJIbI HA X OCHOBE.

CrnenoBath npaBuiIaM IMOJIb30BAHUS
XUMHUYECKOU MOCYION U
1abopaToOpHBbIM 00OPYIOBAHUEM.
IIpoBOAUTE BEIYUCIICHHUS

10 YPAaBHEHUSIM XUMHUYECKHUX
peakuuil.

CaMOCTOSITENIbHO TUIAaHUPOBATH U
OCYIIECTBJIATH CBOIO
MO3HABATEIbHYIO JESATENbHOCTD;
IIPUHUMATh aKTUBHOE y4acTHeE

B TPYNIOBON Y4eOHOM JESITEIILHOCTH
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MPOCTOT0 BEIIECTBA U €r0 COCAMHEHUM.
AMdoTepHbIe CBONCTBA OKCHIA U
TUAPOKCUIA ITUHKA, THIPOKCOKOMILIICKCHI
IIWHKA.

JKCIepUMEeHTAIbHbIE METObI
M3y4YeHHUsl BelleCTB ¥ UX MPeBpAallleHui:
e J/[emoHCTpauuu:

— KOJUIeKIIUs «MeTaJlsIbl ¥ CILJIaBbI»;

— B3aUMOJICHMCTBUE IIEJIOYHBIX U
IEJI0YHO3EMEIbHBIX METAIIOB C BOJIOM
(BO3MOYKHO HCITOJIb30BaHHUE
BUJIEOMATEPHUAIIOB).

e JIabopaTopHBIE OTBITHI:

— B3aUMOJEHCTBHUE IIECIOYHBIX U
1IEJI0YHO3EMENbHBIX METAIIOB C BOJIOM
(BO3MOXKHO MCITOJIb30BAHUE
BUJIEOMATEPHUAJIOB);

— B3aUMOJIEHCTBHE THAPOKCUIOB
QTIOMHUHUS U [IMHKA C pacTBOpamMu
KHCJIOT | IIEJIOYEH;

— Ka4eCTBEHHBIE PEaKIIMH Ha KaTHOHBI
METaJIJIOB.

o [IpakTrueckue pabOTHI:

Ne 7. Pelienue 3kcriepuMeHTaIbHbBIX
3as1a4 1o TeMe «MeTaTbl TIaBHBIX
MOATPYTIT;
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Ne 8. Pemenue skcnepuMeHTaIbHBIX
3aj1a4 1o TeMe «MeTalibl MOOOYHBIX
MOATPYIID.

e PacuéTHEIe 3a1aun:

— BBIUHCIIEHUE MACCHI (00beMa,
KOJIMYECTBA BEUIECTBA) MPOAYKTA
pEeaKInu, ECIU OJTHO U3 BEIIECTB JaHO
B BHJIE paCTBOpA C ONPEACICHHOM
MAacCOBOM J0JIE PACTBOPEHHOTO
BEILECTBA, WK UMEET MPUMECH;

— BBIYUCJICHHE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
pEeaKInu, €CIU OJTHO U3 BEMIECTB JAHO
B BHJIE pacTBOpa C ONPEICICHHON
MAacCOBOM JI0JIEH paCTBOPEHHOIO
BEIIECTBA;

— BBIYUCJICHUE BBIXO/Ia MPOAYKTA
pEeaKIu OT TEOPETUYECKU BO3ZMOKHOIO

Hroro no pazneny 54
Pa3znen 3. Xumus u :KU3Hb
3.1 | Meroasl no3HaHUA 9 Posnb xumuu B o0ecrieueHUN PackpsiBaTh poJib XUMHH B PEIICHUU

B XMMUM.
XUMHSA U KU3Hb

YCTOI‘/’IIII/IBOI“O Pa3BUTHUA YCTIOBCUCCTBA.
ITonsiTue o HAaY4YHBIX METOJax ITO3HAHHA

1 MCTOAOJIOIrMY HAYYHOI'O UCCIICJOBAHUA.

HayuHble npruHIHUNBI OpraHu3aluu
XUMHYECKOTO TTPOU3BOJICTBA.
[TpoMpblITIeHHBIE CTTIOCOOBI TOTYYEHUS

YHEPreTHYECKUX, CHIPbEBBIX U
AKOJIOTMYECKUX MpoleM
YeJI0BEUECTBA, OMMCHIBATH OCHOBHEIC
HANpPaBIEHUS Pa3BUTUS XUMHUYECKON
HAYKH W TEXHOJIOTHUHU.

[TpumensTh npaBuia 0€30MaCHOTO
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BKHEHIITNX BEIIECTB (HA IPUMEPE
MIPOM3BOJICTBA aMMHaKa, CEPHOMN
KHUCIIOTHI, MeTaHoJa). [IpoMbIieHHbIe
CIIOCOOBI TTOJIYYSHHST METAIIOB U
CIUIaBOB. XUMHUYECKOE 3arpsi3HEHUE
OKpY>KaroIel cpeibl U €ro MOoCJICICTBUS.
lIpobrema nepepabomku omxo0008 u
no6ouHbIX NPoOYyKkmos. Poib xuMuu

B 00€CIIEUEHNUHU YHEPTETHYECKOM
6e3omacHocTU. [Ipunyunsl « 3enenotl
XUMUU».

XHAMUS U 310POBbE YEIOBEKA.
JlexapcTBeHHbIE cpecTBa. [IpaBuia
MCITOJIb30BaHUS JIEKAPCTBEHHBIX
npenapatoB. Posb XuMuu B pa3BUTHH
METUIIUHBI.

Xumust . OCHOBHBIC KOMIIOHEHTHI
muni. [Tuiessle nodasku. Poip xumnun
B 00€ecIieyeHnH MUIIEBON 0€30MacCHOCTH.
KocMmernueckue u naphromepHbie
cpexncrBa. berroBas xumus. [lpasuina
0€30MMacHOT0 UCIIOIH30BAHUS MIPENapaToB
OBITOBOM XMMUM B TTIOBCETHEBHOM KU3HH.
XHuMus B CTPOUTENBLCTBE. Baxknenmne
CTPOUTEIbHbIC MaTepHAIIBI (LIEMEHT,
oeToH). [Ipon3BOICTBO CTPOUTEIILHBIX
MaTepHaoB.

oOpaleHus ¢ BeIeCTBaMH,
HCIIOJIb3yEMbIMH B TIOBCETHEBHOM
KU3HU; a TAK)KE MpaBuia
0€301MacHOr0 MOBEJCHUS B LEISAX
cOepexeHus 310POBbsI U
OKPYXKAIOILIEN IPUPOTHOM CPEBI;
MOHUMAaTh OMACHOCTh BO3ACUCTBUS
Ha >KMBBIE OPraHU3Mbl OMPEEICHHBIX
BEIIECTB, cMbIC] nokazatens I1/1K,
MOSICHATH Ha IPUMepax CroCOObI
YMEHBIIICHUS ¥ TIPEIOTBPAIICHHS X
BPEIHOTO BO3JICHCTBUA.
AHanM3upoBaTh U KPUTHUIECKU
OLICHUBATh MH(OPMAIINIO, CBI3aHHYIO
C XUMHYECKUMU TPOIECCAaMU U UX
BJIIMSTHUEM Ha COCTOSIHUE
OKPYXAIOIIEN CPEIBI.

Hcnonb30BaTh OJTYYCHHBIC 3HAHUS U
npescTaBiieHus o chepax
JESITENbHOCTH, CBA3aHHBIX C HAYKOU
¥ COBPEMEHHBIMU TEXHOJIOTHUSMH,
KaK OCHOBY JIJIS OPUCHTAIINH

B BBIOOpE CBOEH Oymyriei
npodeCcCUOHATBLHON JeATeTbHOCTH.
Hcnonb30oBaTh CUCTEMHBIE
XUMUYECKHE 3HAHUS I OObSICHEHUS
Y TIPOTHO3UPOBAHUS SIBJICHU,
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XUMHUS B CEIIbCKOM XO3SIMCTBE.
Oprannueckre 1 MUHEpAIbHBIE
ynoOpeHus.

Heoprannueckue marepransl
(KOHCTPYKITMOHHBIE MaTepHasIbl, KPaCKH,
CTEKJIO, KepaMuKa). MaTepuasbl

U1t aneKTpoHuKkd. HanoTexHomoruu

HMMEIOIIUX €CTECTBEHHOHAYYHYIO
MpUpOAY, MPOTrHO3UPOBATH,
aHAJIM3UPOBATh M OLICHUBATH

C MO3HUIUMN YKOJIOTUUCSCKOM
0€30MaCHOCTH IOCJIENCTBUA OBITOBOM
Y MIPOU3BOJICTBEHHOM JCSATEIHLHOCTH
YyeJIOBEKa, CBSI3aHHOU

C IepepadOTKOM BEIIECTB;
WCIIOIb30BaTh MOJYYEHHbBIE 3HAHUS
JUTS TIPUHSATHSI TPAMOTHBIX PEIICHUI
poOJieM B CUTYaIUSX, CBA3aHHBIX

C XMMHEMH.

[IpuHuMaTh yuyacTue B 00CYKICHUN
po0JieM XUMHYECKON 1
AKOJIOTHYECKOM HaMpaBJIECHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO TTO3UIIHIO
1o mpo0semMe u npeaJiaraTh
BO3MOYKHBIE TTYTH €€ peIIeHus

Hroro no pazneny 9
OBUIEE KOJIMYECTBO 102
YACOB I10O ITPOI'PAMME
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