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@OenepanpHas paboyas mporpamMma Mo y4eOHOMY TpeaMery  «XHUMHs»
(yrnyOnénsblii ypoBeHb) (mpeaMeTHas o0nacTb «EcTeCTBEHHO-HaydHbIE HPEAMETHD»)
(Tarmee COOTBETCTBEHHO — MpOrpaMma MO0 XHMHUHU, XUMUS) BKJIIOUAET MOSCHUTEIBHYIO
3allUCKY, COJEpXaHHe OOydeHUs, IJIAHHpPyEeMbIe pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI
0 XUMHH, TEMAaTUUECKOE TJIAHUPOBAHUE.

HOACHUTEJIBHASA 3AIIMCKA

[IporpamMmma 1mo XMMHM Ha YpOBHE CpPEIHEro 00Iero oopa3zoBaHUsl pa3paboTaHa
Ha ocHOBe DexepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuU
B Poccuiickoit ®denepanuu», TpeOOBaHMN K pe3yjbTaraM OCBOEHUs (deaepaabHON
oOpa3oBaTenpbHOM TporpaMmbl  cpemnero obmiero  oopazoBanmsi(POIl  COO),
npencraBieHHbIX B DenepalibHOM TOCYAapCTBEHHOM OO0pPa30BaTEIbHOM CTaHIApTe
COO, c¢ yuérom Konnenuuu mpenojaBaHus y4eOHOro mpeaMera «XHUMHS»
B 00pa3oBaTebHBIX opranusaunusax Poccuiickoit denepanyu, peann3ymnX OCHOBHbIE
oOpa3oBaTelbHbIE MPOrpaMMbl, M OCHOBHBIX TOJIO)KeHHH «CTparerun pa3BUTHUS
BocnuTanusi B Poccuiickoii denepanuu Ha nepuon no 2025 roga» (Pacnopsbxenue
ITpaButensctBa PO 0T 29.05. 2015 Ne 996 - p.).

XUMHS Ha YpOBHE YTIyOJEHHOTO M3YUYEHHsI 3aHMMAET BAXKHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4yHOTro oOpa3zoBaHus ydamuxcs 10—11 kmaccoB. M3yueHnue npeamera,
peaim3yeMoe B yCIOBUSAX ITU(PPEpeHIIMPOBAHHOTO, TPOYUILHOTO 00Y4YeHHS, MPU3BAHO
obecneunTh 0011e00pa30BaTENbHYI0 U OOIIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO JUISI afanTalii UX K OBICTPO MEHSIOIIMMCS YCIIOBHUSIM JKU3HU
B COIIMYME, a TAKXKe IS MIPOAOJKEHUST 00YUCHHS B OpraHU3alusIX MPo(ecCHOHaTLHOTO
0o0pa3oBaHMsl, B KOTOPBIX XUMHUS SIBJIICTCSI OJTHON W3 MPUOPUTETHHIX AUCITUTLIIUH.

B nporpamme 1o XxuMuM Ha3zHAYEHUE MpeaMeTa «XHUMUS» MOIy4aeT HOJIPOOHYIO
HMHTEPNPETAIMIO B COOTBETCTBUM C OCHOBOMoJararomuMu nonoxenusmu @I'OC COO
0 B3aUMOOOYCJIOBIIEHHOCTH IIE€JIEH, COAepKaHMs, Pe3yabTaTOB O0y4YEHHs U TpeOOBaHUI
K YPOBHIO MOJTOTOBKH BBIMYCKHUKOB. CBHUAECTEILCTBOM TOMY SIBJISIOTCS CIEAYIOIINE
BBITIOJTHSIEMbIE TIPOTPAMMOM 110 XUMHH (PYHKITUU:

— WH(OPMAIIMOHHO-METOJMYECKasl,  pealu3alus  KOTOpoil  oOecreunBaeT
NOJIYyUCHHE MPEACTaBICHUS O IENX, COAEpKaHUM, OOHIell cTpaTeruu OOydeHHs,
BOCIUTAHUS U Pa3BUTHS O0YYArOMIMXCSl CPEICTBAMH MpPEaMeTa, U3y4aeMOro B paMKax
KOHKPETHOr0 NMpoQuJis;

— OpPraHU3alMOHHO-TUIAHUPYIOIIAsi, KOTOpas IpPeayCMaTPUBAET OIpEICICHUE:
MIPUHITUTIOB CTPYKTYPUPOBAHUS U TTOCIICIOBATEILHOCTA N3YYEHHU S y4eOHOT0 MaTepuana,
KOJIMYECTBEHHBIX M KAaYECTBEHHBIX €r0 XapaKTePUCTHK; MOJIXO0JI0B K (POPMUPOBAHUIO
COJIepKaTEIbHON OCHOBBI KOHTPOJII M OIEHKHM 00pa30BaTENIbHBIX JIOCTUKEHUM
OOy4JarIMXCcs B paMKax UTOTOBOM aTTecTal B (hOpMe €IMHOTO TOCYIapCTBEHHOTO
’K3aMeHa M0 XUMUHU.
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[Tporpamma ajist yrity0ia€HHOTO U3YUYECHUS] XUMUU:

— YCTaHaBJIMBAaeT WHBApUAHTHOE TMPEAMETHOE CoOJepKaHue, 00s3aTeabHOoe
JUISI U3YUEHUSI B paMKaX OTICJbHBIX MpoduieH, mpeaycMaTpuBaeT paclpeiesieHue u
CTPYKTYPHUPOBAaHUE €ro MO KJIACCaM, OCHOBHBIM COJIE€p>KAaTEJIbHBbIM JIMHUSAM/pa3zesiaM
Kypca;

— JMa€T MpPUMEPHOE paclpelesieHne ydyeOHOro BpEMEHH, PEKOMEHIYEMOro
JUISL UBYYEHUS OTAEIbHBIX TEM;

— MpejJiaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUYEHHsSI Y4eOHOro mMaTepualia
C Y4ETOM JIOTUKH TTOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXKITPEAMETHBIX CBS3CH;

— MaéT METOJMYECKYI0 MHTEPIPETANUI0 LeJNed M 3aJad H3ydeHUs IpeameTa
Ha YrioyO0JaEHHOM YPOBHE C yYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEAHETO
o0uiero o0Opa3oBaHUsl, COAEPHKATEILHON XapaKTePUCTUKHU TUIAHUPYEMBIX pPe3yJbTaTOB
OCBOCHHUS OCHOBHOH 00pa3oBaTesibHOM MpOrpaMMbl CpelHEro oOIIero oOpa3oBaHUs
(JINYHOCTHBIX, METANpPEAMETHBIX, MPEIMETHBIX), a TaKKe€ C Y4ETOM OCHOBHBIX BHJIOB
y4e0HO-TI03HABATENbHBIX JACUCTBUI 0OydYaromerocs IO OCBOCHUIO COJIEpIKaHUSs
peIMeTa.

I[Io BceM Ha3BaHHBIM TO3ULMSAM B MOpPOrpaMMe IO XHUMHHU MPEeTyCMOTPEHA
IPEEMCTBEHHOCTh ¢ OOy4YE€HHMEM XMMHUHU Ha YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUS.
3a npenenaMu yCTaHOBJIECHHON MPOrpaMMOM MO XUMUM 00s3aTeIbHON (MHBapUAHTHOM)
COCTaBIISIIOINICH COJEpP)KaHUsI y4eOHOro TpenMera «XUMHsS» OCTAa&TCs BO3MOXKHOCTH
BHIOOpa €ro BapUATUBHOM  COCTABISIIOLIEH, KOTOpas JOJDKHA  ONpenesiThCs
B COOTBETCTBHH C HAMPABIEHUEM KOHKPETHOTO PO 00ydeHHUs.

B  coorBerctBUM ¢  KOHUEenTyanbHbIMM  nonoxkeHusmu  OI'OC  COO
O Ha3HAYeHUU NpeIMeToB 0a30BOro M  yYriyOJEHHOrO YypOBHEH B CHCTEME
nuddepeHIupoBaHHOTO 00yYEHHS Ha YPOBHE CPEIHEr0 O0IIero oO0pa3oBaHUS XUMUS
Ha YpOBHE YIIyOJIEHHOrO M3Y4YEHUs HAMpaBlIieH HAa pean3aldio MPEeeMCTBEHHOCTU
C MOCHEAYIOUIMM 3TaroM MOJYYEHUS XUMUYECKOT0 0Opa30BaHUs B paMKax H3y4CHHS
CHEIUANbHBIX E€CTECTBEHHO-HAYYHbIX M XUMHUYECKMX JUCLUMIUIMH B BY3aX U
OpraHM3alusix CpelaHero nmpodeccuoHaIbHOr0 o0pa3oBaHusA. B 3Toil cBsA3M u3yueHue
npenaMeTa « XMMHEs OPHCHTHPOBAHO TPEUMYIIIECTBEHHO Ha PaCIIMpPEHUE U YIiTyOJieHHe
TEOPETUYECKOM M  MPAKTHUUYECKOW  MOATOTOBKM  OOYyYaloIIMXCs,  BbIOpaBIIMX
onpenenéHHpi Mporiib 00ydeHUs, B TOM YHCIE C TMEPCIEKTUBON IMOCICAYIOIIETO
MOJIYUCHHUS] XMMHUYECKOTO 00pa3oBaHMsl B OpraHu3anuiax MNpodheCcCHOHAIBHOTO
oOpazoBanusi. Hapsimy ¢ atum, B cBere tpeboBanuit ®I'OC COO k miaHUpyeMbIM
pe3yibTaTaM OcBOeHUsl defepaibHOl 00pa30BaTeIbHOM MPOrpaMMBbl CPETHETO OOIIETOo
o0pa3oBaHusl U3YYCHHUE MpeaMeTa « XUMUSI» OPUCHTUPOBAHO TAKXKE Ha PEIICHUE 3a7ad
BOCIIUTAHHUS W COIMAJIBHOTO pPa3BUTHSl OOyYarolmuxcsi, Ha (QPOPMHUPOBAHHE Yy HHX
OOIIEMHTEIICKTYAIbHBIX YMEHUHN, YMEHUN pallMoOHATM3aluk y4eOHOro TpyJda U
0000IIEHHBIX cnoco0oB JIeSITENNLHOCTH, AMEIOIINX MEXKIUCIUTUTMHAPHBIN,
HAANPEAMETHBIN XapakTep.
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CocraBisiroliuMu  npeaMera  «XHMHS» Ha YPOBHE YIUIYOJIEHHOTO W3y4EHUS
ABIIIIOTCS YIIIyOJIEHHBIE Kypchl — «Oprannyeckas Xxumus» 1 «O011as 1 Heopranmaeckas
xumus». llpu ompeneneHuM NOAXOAOB K OTOOpPY U CTPYKTYPHOW OpraHU3aLMU
COJEP)KaHUs ITHUX KYpCOB B IPOrpaMMe IO XMMHHM 332 OCHOBY IPHHSATHI MOJOXKEHUS
dI'OC COO o paznuuusx 6a30BOro M yriryoJIEHHOIO YPOBHEN M3YUEHUS MTPEIMETA.

OcHoBY coaepkanusi KypcoB «Oprannueckas xumus» 1 «O0111as 1 HeopraHudeckas
XUMUS» COCTABISIET COBOKYIHOCTh NPEIMETHBIX 3HAHWW W YMEHHW, OTHOCSLIUXCS
K 0a30BOMY YpOBHIO U3YUYEHHS MpeaMeTa. ITa CUCTEMAa 3HAHUM MOJIydaeT onpeaeiEéHHOe
TEOPETUYECKOE IOMOJHEHUE, TO3BOJISIONIEE 0CO3HAHHO OCBOUTH CYIIECTBEHHO OObIIHMA
00bEM  (hakTONOrHYECKOro Marepuana. Tak, Ha YriayOJEHHOM YpPOBHE H3y4EHUS
npeaMeTa o0ecreueHa BO3MOXKHOCTh 3HAYUTENILHOTO YBEJIMYCHHS OOBEMa 3HAHUU
O XMMMYECKUX DJIEMEHTAaX U CBOWCTBAaX WX COEJAMHEHUH Ha OCHOBE DPACUIMPEHUs U
yrayOJIeHWs  TPEACTaBICHU O  CTPOGHHMM  BEUIECTBA, XHMHMYECKOM  CBS3U
U 3aKOHOMEpPHOCTSAX NPOTEKaHUsl PEaKLMM, pacCMaTpuBAaEMbIX C TOYKH 3pEHUS
XMUMHUYECKON KHHETUKM M TEPMOJMHAMUKU. [I3ydeHHe NepuoJUYecKoro 3akoHa U
[leproguyeckoil CUCTEMBI XHMMHUYECKHMX 3JIEMEHTOB Oa3upyeTcs Ha COBPEMEHHBIX
KBAHTOBOMEXAaHMYECKUX MPEJICTABICHUAX O CTPOECHUU aroMa. XUMUYECKas CBS3b
OOBSICHSIETCA C TOYKHM 3PEHUs DHEPreTUUYECKMX H3MEHEHUU Ipu e€ o0pa3oBaHUU U
pa3pylLIeHuH, a TAKXKE C TOUKHU 3pPEHUs] MEXaHU3MOB €€ oOpa3oBaHusd. V3yueHue TUIIOB
peakuil JI0NOJHSETCS (OPMUPOBAHUEM TNPEACTABICHUNA 00 3IEKTPOXUMHUYECKUX
IpoLeccax M AJIEKTPOJIU3€ PACIUIaBOB M PACTBOPOB BEMIECTB. B Kypce opraHmyeckoin
XUMUU NPU PaCCMOTPEHUH PEAKIIMOHHOW CIIOCOOHOCTH COEIMHEHUH yaemnsieTcs 0codoe
BHUMAaHHE BOMpocaM 00 DSJEKTPOHHBIX 3(DPeKxTax, 0 B3aUMHOM BIIMSHUH aTOMOB
B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Oco0oe 3HaYeHHE MMEET TO, YTO Ha COJAEpPKAHUE KYpCOB XUMHUHU YIri1yOJIEHHOTO
YPOBHSI M3Y4EHHs IJI KJIACCOB OmMpeAesn€éHHOro mpoduis (rjiaBHbIM 00pa3oM Ha UX
CTPYKTYPY H XapakTep AOMOTHEHHUH K 00IIeH crucTeMe MpeIMETHBIX 3HAaHUN ) OKa3bIBAIOT
BJIIMSIHME CMEXKHBIE MpenMeThl. Tak, HanpuMep, B COAEpKaHUU IpeaMeTa JUIsl KIacCoB
XUMHKO-(hHU3U4ecKoro npoduist 60JblIoe 3HaYeHHEe OyIyT UMETh AJIEMEHTHl yueOHOTro
MaTepuana o oomei xumun. [Ipu u3ydenun npeamera B JAHHOM CIIydae akLEHT OyaeT
ClieJJaH Ha OOIIHOCTh METOJOB IO3HaHUS, OOLIHOCTh 3aKOHOB M TEOPUW B XUMHUHU U
B (pu3MKe: aTOMHO-MOJIEKYJIsIpHAsl Teopus (MOJEKYIspHas Teopus B (DU3HKE), 3aKOHBI
COXPAHEHMSI MACChl U SHEPTUH, 3aKOHBI TEPMOANHAMUKH, JIEKTPOJIN3A, IPEICTABICHUS
O CTPOCHHH BEILECTB U APYrOE.

B 1o ke BpeMms B comepKaHUM MpeaMeTa sl KIACCOB XMMHKO-OMOJIOTHYECKOro
npodusist OONBIIMI yIETbHBIN BeC OyIeT UMETh OpraHmyeckas Xxumus. B aTom ciryuae
IPEOCTABISETCSI BO3MOKHOCTB /17151 00Jiee 00CTOSATENIBHOTO pACCMOTPEHUSI XUMUYECKON
OpraHM3alMy KIJIETKH KaK OHOJOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOH BXOJST,
K MpUMEpYy, TaKUE€ CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMMUIbI, OEJIKU, YrJIEBOIbI,
HYKJIEHHOBBIE KHUCIOTBI W JApyrue. IIpy 3TOM 3HaHMS O COCTaBE M CBOMCTBAx
MpE/ICTAaBUTENIE OCHOBHBIX KJIAaCCOB OPraHUYECKHMX BEIIECTB CIIY)KaT OCHOBOW
JUTSL U3y4EHUs CYIIIHOCTHU MPOLecCOB (DOTOCUHTE3A, AbIXaHUS, TUIIEBAPEHHUS.
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B nmane ¢GopMupoBaHUS ~OCHOB HAy4YHOTO MHMPOBO33PEHHS, OCBOCHUS
OOII[EeHAayYHBIX METOJIOB IO3HAHHMS U OIbITAa MPAKTUYECKOrO MPUMEHEHHSI HayYHBIX
3HaHUM H3y4eHue npeaMera «XuMHUs» Ha YIIyOJIEHHOM YpPOBHE OCHOBAaHO
Ha MEXIPEAMETHBIX CBS34X C Y4E€OHBIMU TIpeAMETaMu, BXOISAIIMMH B COCTaB
npeaMeTHbIX oOnactell  «EcTecTBeHHO-HayuHble MpeaMeTsl», «MaremaTuka U
uHpopmarrka» U «Pycckuii A3bIK U IUTEpATypay.

[Tpu n3ydennn yaeOHOTo npeaMeTa « XuMHUsh» Ha yriayOoJEHHOM yPOBHE TaKXkKe, KakK
Ha YpOBHE OCHOBHOTO U CpeaHero odiero oopa3zoBanus (Ha 6a30BOM YpOBHE), 3aaueii
MIEPBOCTETICHHON 3HAYUMOCTH SBIIICTCA (OPMHPOBAHWE OCHOB HAyKH XHMHUHU Kak
00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOW IESITEIbHOCTH YElIOBEKa U
OJTHOTO M3 KOMITIOHEHTOB MUPOBOM KYJIbTYphl. Pelienne 3Tol 3am1aun Ha yriiyO0JIEHHOM
YPOBHE U3YYEHU MPEIMETA NPEANOIaracT peajin3aluio TaKUX LEJIeH, Kak:

— (opMupoBaHMe TIpEACTAaBICHUN: O  MaTepuaibHOM  E€IUHCTBE  MHpa,
3aKOHOMEPHOCTSIX M INO3HABAEMOCTH SIBJICHUU IPUPOIBI, O MECTE XHMHHU B CUCTEME
€CTECTBEHHBIX HayK W €€ Beylled poJih B OOECIEUYCHHH YCTONYMBOTO Pa3BUTHUSA
YeJIOBEYECTBA: B PEIICHUH MPOOJIEM 3KOJIOTMYECKOM, SHEPreTMuecKod U MUIIEBOU
0€30MMaCHOCTH, B PAa3BUTUM MEJIWLHHBI, CO3JaHHM HOBBIX MAaTE€pUalOB, HOBBIX
UCTOYHUKOB DJHEPrHMHM, B OOECIEUEHUHM PAlMOHAIBHOI'O MPUPOAOIOJIB30BAHNUS,
B (DOPMHUPOBAHUU MUPOBO33PEHUS U OOIIEH KYIbTYpPbl YEIOBEKA, a TAKXKE IKOJIOTHYECKU
00OCHOBAaHHOI'O OTHOULIEHMSI K CBOEMY 3/10POBbIO U IIPUPOAHOM CpeJIe;

— OCBOCHHME CHCTEMBI 3HAHHWH, JISKAIIUX B OCHOBE XMUMHUUYECKOM COCTABISAIOLIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUpPA: QYHIAMEHTAIbHBIX OHITUH, 3aKOHOB M TEOpUI
XUMHH, COBPEMEHHBIX NPEACTABICHUN O CTPOCHHWM BEIIECTBA HA Pa3HBIX YPOBHAX —
aTOMHOM, HMOHHO-MOJICKYJISIPHOM, HAaAMOJIEKYJISIPHOM, O TEPMOAUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUYECKUX PEAKIUM, 0 XUMHUYECKOM
pPaBHOBECHH, PAaCTBOpax W JUCHEPCHBIX CHCTeMaX, 00 OOIMX HAyYHBIX MPUHITUIIAX
XUMHYECKOT0 IPOU3BOICTBA;

— (QopmupoBaHue y 00y4arolMXcsi OCO3HAHHOI'O MOHMMAaHUsl BOCTPEOOBAHHOCTHU
CUCTEMHBIX XUMHUYECKHUX 3HAHUM i1 OOBSICHEHHUS KIIOUEBBIX HJEeH U mpobdiieM
COBPEMEHHOM XUMHUHU, ISl OOBSCHEHUS W NPOTHO3UPOBAHMS SIBICHUN, HMEIOIIUX
€CTECTBEHHO-HAYYHYIO PUPOJTY; TPAMOTHOI'O PEIIeHUsI MPOOJIEM, CBI3AHHBIX C XUMHEH,
MPOTHO3MPOBAHMS, aHajiM3a M OLEHKH C MO3UIMI 3KOJOrHYecKod Oe30macHoCTH
NOCJIEICTBUNA OBITOBOM M TNPOM3BOACTBEHHOM JAESTEILHOCTH YEJIOBEKa, CBA3aHHOMN
C XUMUYECKUM IPOU3BOJICTBOM, UCIIOJIb30BaHUEM U MEPEPadOTKON BEIIECTB;

— yriyOsjeHue MpeACTaBICHUM O HAy4yHBIX METOAaX IO3HAHUS, HEOOXOIUMBIX
JUIsl TIpUOOpETEeHUs] YMEHUH OpUEHTHUPOBATHCI B MHPE BEUIECTB M OOBSICHEHUS
XUMHUYECKUX SIBJICHUN, UMEIOLIUX MECTO B MPUPOAE, B IPAKTUUECKOU AEATEIBHOCTU U
IMOBCEIHEBHOU KU3HU.

B nuiane peanu3zanuu nepBoodepeHbIX BOCIUTATENbHBIX U Pa3BUBAIOIINX (PYHKITUI
LIEJIOCTHOM CHCTEMBI CPEeTHETO 00111ero 00pa30BaHUs IPU U3YUEHUH MTpeaMeTa « XUMUS)
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Ha YrIIyOJIEHHOM YpOBHE OCOOYIO aKTyaJIbHOCTh MPHOOPETAIOT TaKWe LEIH W 3a]adH,
KaK:

— BOCTIHTaHHE YOSXKIEHHOCTH B TO3HABAEMOCTH SBJICHHHA IMPHUPOIbBI, YBAKCHHS
K TIPOLIECCY TBOpYECTBA B OOJACTH TEOPETHUYECKUX M MPUKIATHBIX HCCIEIOBAHHIMA
B XUMUH, (POPMHUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;

— pa3BUTHE MOTUBAIIMU K 00YYEHUIO U TTO3HAHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO
Y CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHUS OOIIECUYETOBEUCCKHIX [ICHHOCTEH;

— pa3BUTHE II03HABATEIHHBIX HMHTEPECOB, WHTEIUICKTYaJIbHBIX W TBOPYECKHX
criocobHocTel oOy4aromuxcs, (OPMUPOBAHME Yy HUX CO3HATEIHLHOTO OTHOIICHUS
K CaMO0Opa30BaHHMIO W HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCJIOBHIO YCIEITHOU
npodeCCHOHANTBHON ¥ OOIIECTBEHHOW JeSATENbHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO M MMOTPEOHOCTH B 37I0POBOM 00pa3e KU3HHU;

— (hopMupoBaHHE YMEHHI U HABBIKOB Pa3yMHOT0 MTPUPOIOOIB30BAHUS, PAa3BUTHE
OKOJIOTUYECKOW  KYJIbTYpbl,  IPHUOOPETEHHE  OMbITa  OOIIECTBEHHO-TIOJIE3HOM
DKOJIOTUYECKOU IESITENbHOCTH.

OO1m1ee YnCiIo 9acoB, PEKOMEHIOBAHHBIX JIJISI U3YYCHUS XUMHH Ha YTiIyOJICHHOM
ypoBHe, — 204 yacoB: B 10 kiacce — 102 gaca (3 yaca B Hezeno), B 11 kinacce — 102 gaca
(3 gaca B HezeMIO).
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COJEP)KXAHUE OGYUEHUSI!

10 KVIACC

Teopernueckue 0CHOBBI OPraHUYECKOM XUMHHU

[Ipenmer W 3HaYeHUE OPraHUYECKONM XMMHUH, MPEICTABICHHE O MHOr000Opa3uu
OpPraHUYECKUX COCAUHECHUMU.

DNEeKTPOHHOE CTPOEHUE aToMa YriepoJa: OCHOBHOE U BO30YXKAEHHOE COCTOSHUS.
BasieHTHBIE BO3MOXXHOCTM aToOMa yrjepoga. XHUMHUYECKas CBSI3b B OPraHUYECKHUX
coequHeHUAX. Tumbl THOPUIAM3AUM aTOMHBIX OpOuTaneil yriepoma. MexaHU3MBI
o0pa3oBaHUs KOBAJICHTHON CBs3u (OOMEHHBIH W JOHOPHO-AKIENTOPHBIN). THIbI
MIEPEKPBIBAHMS aTOMHBIX OpOwTane, o- U m-cBsi3u. OauHapHAs, ABOWHAS W TPOWHAsS
cBsi3b. CrocoObl pa3pbiBa CBSI3eM B MOJEKYJIaX OpraHM4eckux BeliecTB. [loHsTue
0 CBOOOJHOM pajauKaje, Hykjaeoduse u aneKkTpodue.

Teopust cTpoeHusi opraHnyeckux coenuHeHuid A.M. ByTiepoBa U COBpeMEHHBIE
MPEACTABIEHUS O CTPYKTYpE MOJIEKYJH. 3HAUEHHE TEOPHUH CTPOEHUS OPraHHUYEeCKUX
cCoeAMHEHU. MOJeKyJsipHble U CTPYKTypHble (opMynbl. CTpyKTypHbIE (DOPMYIIBI
pa3IMYHBIX BHUJAOB: pa3BEpHYyTas, COKpall€HHasA, CKeyeTrHas. M3omepusa. Bunel
MU30MEPHUM: CTPYKTYpHas, IPOCTPAHCTBEHHAs. ODJEKTPOHHbIE 3(PPEKTH B MOJIEKYJIax
OpPraHMYECKUX COCAMHEHUH (MHAYKTUBHBIA U ME30MEPHBIN 3P PEKTHI).

[IpencraBienne o  KiIacCUPUKAUM  OpraHUYecKHX  BemiecTB.  [loHsTue
o (dyukmoHanpHOM rpymme. ['omonorus. I'omomorundeckue psiabl. CucTemMaTrhyeckas
HoMeHKJaTypa opranndeckux coenuHenuit (IUPAC) u TpuBmanbHble Ha3BaHUA
OTJIETIbHBIX MPEJICTaBUTEIEH.

OcoOeHHOCTH M KJacCHU(pUKALMS OpPraHMYecKuX peakuuil. OKUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMN B OPTAHUYECKON XUMHUH.

JKCIepUMeHTAJIbHbIE METO/bI H3yYeHNs BelleCTB U UX MpeBpaneHunii

O3zHakomIieHHE ¢ 00pa3liaMy OPraHNYECKUX BEIIECTB U MaTepuaiaMu Ha X OCHOBE,
OMBITHl [0 MPEBPAIICHUIO OPraHWYECKUX BEUIECTB IPU HarpeBaHUU (IJIABJICHUE,
00yraMBaHuE U TOPEHUE), KOHCTPYUPOBAHUE MOJIEICH MOJIEKYJI OpraHUYeCKUX BEIIECTB.

Yriesoxopoasl

Anxanbl. ['omonormyeckuid psin  ajkaHoB, oOmias ¢opMylia, HOMEHKJIATypa
U U30MepusA. OJEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE MOJEKYI AJKAHOB,
Sp3-rubpuan3anus aTOMHBIX OpOUTaNel yriaepona, 6-CBa3b. Konpopmepol. Dusndaeckue
CBOICTBA AJIKAHOB.

XHUMUYECKHE CBOMCTBA QJIKAaHOB: PEAKIMU  3aMEUIEHUs, HN30MEpHU3allNH,
JNETUIPUPOBAHUS, IUKIU3AlUM, THPOJIN3a, KpEKUHra, ropeHus. [Ipedcmasnenue
0 MexaHuzme peaxyuti paoukaibHO20 3aMeujeHUs..

Haxoxnenue B mpupoe. CriocoObl OJIy4eHUsI U1 TPUMEHEHHE aJIKAaHOB.

! Kypcusom B JTaHHOM TEKCTE BBIJEJCHBI JIEMEHTHI CONEPKAHMs y4eOHOro MaTephana, KOTOpPhIE M3ydaroTcs
B O3HAKOMHTEJILHOM ITaHE U HE BKIIFOUAIOTCS B COCTaB MpeaMeTHBIX pe3ynbTaToB ocBoeHuss OOIT COO.
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[Muknoankanel. OOmas ¢opmyna, HOMEHKIarypa U u3zomepus. OcoOEHHOCTH
CTPOEHHUS M XUMHUYECKMX CBOMCTB MaJbIX (LMKJIONPONAH, LUKIOOYTaH) U OOBIYHBIX
(IMKIJIONEHTaH, LUKJIOreKCcaH) HUKIoaIKaHOB. CrocoObl MOJyYeHUS U TPUMEHEHHUE
LUKJIOAJIKAHOB.

Ankenbl. ['oMonormyeckuii psj ajakeHoB, oOmias ¢opmysia, HOMEHKJIATypa.
DJIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJKEHOB, SP?-IrHOpHIU3aLus
aTOMHBIX opOuTaneil yriepojga, 6- M 7n-CBA3U. CTPyKTypHas U TeoMeTpuyecKas
(uuc-tpanc-) wuzomepusi. PU3MYECKHE CBOMCTBA AIKEHOB. XWMHYECKHUE CBOWCTBA!
peakuuy TPUCOECIWHEHMS, 3aMELICHUS B O-MOJOXKEHUWE TP JABOWHOM CBA3W,
NOJIMMEpU3allul M OKUCHeHus. [IpeOcmaenenue o0  mexanusme  peaxyuu
anekmpoghunvnoz2o npucoedunenusi. IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuuu
Ha JIBOIHYIO CBsI3b. CIIOCOOBI OTYyYEHUS! U IPUMEHEHHUE AJIKEHOB.

Anxanuensl. Knaccupukanust ankaaueHOB (CONPSKEHHBIE, W30JIMPOBAHHBIE,
Kymyauposannvie). OCOOEHHOCTH 3JEKTPOHHOIO CTPOEHUS M XMMHYECKHX CBOWCTB
CONpPSDKEHHBIX NTUEHOB, 1,2- u 1,4-npucoenunenue. llomumepusanus conpsKEHHBIX
nueHoB. CrocoObl MOMyYeHUs M PUMEHEHHUE aTKaHeHOB.

Anxunbpl. ['OMoNOrMYecKUil s alKWHOB, o00mIas ¢opMmyrna, HOMEHKIATypa
U H30Mepus. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ alKHHOB,
Sp-rubpuau3anusi aTroMHbBIX opOuTaneil yriepona. dusnueckue CBOWCTBAa AJIKUHOB.
XHAMHUYECKUE CBOWCTBA: PEAKUMUH IPUCOCAUMHEHUS, JUMEPHU3ALUU U TPUMEPHU3ALNH,
okucieHusl. KuCIIOTHBIE CBOWCTBA aJKWMHOB, MUMEIOIIMX KOHIICBYKO TPOWHYIO CBS3b.
KauecTBeHHbIE peakIMu Ha TPOWHYI CBA3b. (CrmocoObl MOJy4YEeHHs] U NPUMEHEHUE
QJIKUHOB.

ApomMaruueckue yriaeBoaopobl (apeHsl). ['oMojorudyeckuid psja apeHoB, oOuias
dbopMyra, HOMEHKJIATypa U U30MepHsl. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIIbI OeH30ma. [Ipasuno apomamuunocmu, npumepvl ApoOMamuieckux cOeOUHeHUl.
®dusnyeckne CBOWCTBA apeHOB. XHMMHYECKME CBOMCTBa O€H30Jla MU €ro TOMOJIOrOB:
peakIuy 3aMeuieHus B OEH30JIbHOM KOJbIIE U YIJIEBOAOPOJHOM paJHKaie, peakiuu
NPUCOEIMHEHUS, OKHUCJICHHE TOMOJIOTOB OeH3ona. [Ipedcmasenenue o Mmexanuzme
peaxyuil anekmpoduavro2o 3ameujenus. llpeacrapnenue 00 OpUEHTUPYIOLIEM JEHCTBUU
3aMecTUTeNeil B OCH30JbHOM KOJbLE Ha MpPUMEpPEe aAIKWIbHBIX PaJUKaIOB,
KapOOKCUJIbHOM, TUIPOKCUIBHOM, aMHHO- W HUTPOTPYIIIbl, aTOMOB TIaJOIEHOB.
OCOOEHHOCTH XUMHUYECKUX CBOMCTB crupoia. [lomumepuszanus crtupona. CrocoObt
MOJIYYECHHSI U IPUMEHEHHE apOMATHYECKUX YTIIEBOAOPOIOB.

[Ipuponnsiii ra3. IlonmyrHele HedTaHble ra3sl. HedTh m €€ mpoucxoxkaeHue.
KamenHslii yroiab ¥ OpoAYKTHI ero mnepepadorku. CrnocoObl mnepepaboTku HedTH:
NEPEroHKa, KPEKUHI (TEpMHUYECKHH, KaTaIUTHYECKUi), pUDOPMHUHT, MHUPOIIU3.
[TpoaykThl iepepaboTKu HEPTH, UX TPUMEHEHNE B IPOMBIIIUIEHHOCTH U B OBITY.

I'eneTnueckas CBA3b MEXAY Pa3IMUHBIMU KJIACCAMU YTJIEBOAOPOJIOB.

ONEKTPOHHOE  CTPOEHHE  TAIOreHNPOM3BOAHBIX  YIVIEBOAOPOAOB. Peakuun
3aMEILEHNs rajoreHa Ha THUAPOKCOTPYIILY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOSPYNNY .
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I[CﬁCTBI/Ie Ha TaJIOICHIIPOU3BOJHLIC BOAHOI'O H CIIMPTOBOI'O pacTBOpa I_HéJ'IOLII/I.
BBaI/IMOIIGfICTBHG JUTraJIOTrCHAaJIKaHOB C Maromcm u OMHKOM. Tonsmue
0 Memallloop2aHU4YeCKux COeOUHCHUSX. Hcnonn3oBaHue raJIOr¢HITPOMU3BOAHBIX
YrJI€BOoaAOpOa0B B 6BITy, TCEXHUKC M IIPU CUHTE3C OPraHNICCKUX BCIICCTB.

IKCNepUMEHTATbHbIE METO/IbI H3yYeHHsl BelIeCTB M UX MpeBpaneHuii

N3ydenue Gusnyeckux CBOWCTB YIIIEBOAOPOAOB (PACTBOPUMOCTH ), KAUECTBEHHBIX
peaKIMil yrIICBOJIOPOIOB Pa3IMYHBIX KJaccoB (0OecBeYMBaHNE OPOMHON WJIHM MOJIHOM
BOJIBI, PacTBOpa TEpMaHraHaTa Kajus, B3aMMOJICHCTBHE alleTHJIEHA C aMMHAYHBIM
pactBopoMm okcuna cepedpa(l)), kauecTBeHHOEe OOHaApy>KEHHE Yrjepojia U BOJOPOJIa
B OpPraHMYECKMX BEIICCTBAX, IOJy4YCHHWE OTHJIEHA M HW3YYCHHE €ro CBOWCTB,
O3HAaKOMJICHHE ¢ KoJuTeKIusIMu «HedTb» 1 «YTomby, ¢ 00pasiiaMu miacTMacc, KayaykoB
U PE3WHBI, MOJEIUPOBAHWE MOJEKYJI VYIJIEBOAOPOJOB U TaJOTCHIIPOU3BOIHBIX
YTIIEBOAOPOIOB.

Kuciaopoacoaep:xainiue oprannyecKue coeInHeHus

[IpenensHbie oHOATOMHBIE CIUPTHL. CTpoeHUE MOJIEKYJ (Ha MPUMEpPEe METAHOA U
sTaHona). [omonmormueckuit psna, oOmas Qopmyna, wu30Mepus, HOMEHKIATypa
n kimaccupukarus. DU3NUECKHE CBOWCTBA MPEIACIbHBIX OJHOATOMHBIX CITHPTOB.
Bonmoponnsie CBSI3W MEXAY MOJIEKYJIaMU CIUPTOB. XUMHYECKHE CBOMCTBA: PEAKIUU
3aMEICHUs, JACTUIPATAIlNK, OKHCICHUS, B3aWUMOJCHCTBAC C OpPraHUYECKUMU |
HEOPraHMYECKUMHU KHCIToTaMH. KadecTBeHHas peakius Ha OJHOATOMHBIC CITHPTHI.
JleficTBue 9STaHOlla M METaHOJIa Ha oOpraHu3M uenoBeka. CrmocoObl TMONYYeHHUS U
MPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[Ipocteie »dupel, HOMeHKIaTypa u wu3oMmepus. OcoOCHHOCTH (PU3NUECKUX
Y XMMUYECKUX CBOMCTB.

MHOT0aTOMHBIC CITUPTHI — TUJICHTJIMKOJIb U TIIHIICpUH. OU3HUECKUE U XUMUUICCKUE
CBOMCTBA:  peaklMU  3aMElIeHMs, B3aUMOJCUCTBHE C  OpPraHMYECKUMU U
HEOPraHMYECKUMHU KHCJIOTAMH, KAaYECTBEHHAs pPeakius HAa MHOIOATOMHBIE CIUPTHI.
Illpeocmasnenue o mexanusme peakyuti HYKIeouibHo2o 3ameweHus. JleicTBue
Ha opranu3M 4enoBeka. CrocoObl MOTydeHUs U IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHne MOJIEKYJIbI, B3AUMHOE BIUSHUE THIPOKCOTPYIITIHI U OCH30JIBHOTO
anpa. Ousnyeckue cpoiicTBa (eHona. OCOOEHHOCTH XMMHUYECKHX CBOWCTB (heHona.
KauectBennpie peakiiuu Ha (enon. ToxkcumunocTs (enona. CrocoObl MOTydeHUS H
npumeHeHue denona. eHondopmaibaeruaHas cMoJa.

KapOonunbHble COEAMHEHUSI — ANbJETUIBI U KETOHBI. DIJIEKTPOHHOE CTPOCHHUE
KapOOHUJILHOM Tpynmbl. ['OMoONOrMYecKue psabl albJETUI0B U KETOHOB, 0OIIas
dbopMmyra, uzomepusi 1 HOMEHKIaTypa. Ou3nyecKre CBOMCTBA ajbJCTUIOB U KETOHOB.
XWMHYECKHE CBOWCTBA QNBJICTHUIOB W  KETOHOB: pEAaKIMHU  TPUCOCAUHCHUS.
llpeocmasnenue o mexanuzme pearxyuil HyK1eo@uibHo2o npucoeourenus. OKUCICHUE
aJIbJICTUIOB, Ka4yeCTBEHHBIC peaknuuu Ha ampiaeruapl. CrocoObl TOJNYYCHHS U
MPUMEHEHUE AJIbJIETHIOB U KETOHOB.

10
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OnHOOCHOBHBIE TIpelieTbHbIE KapOOHOBBIE KHUCIOTh. (OCOOEHHOCTH CTPOCHHS
MOJIEKYJT KapOOHOBBIX KHUCIOT. M3omepuss m HomeHkiaTypa. DPuU3MUeCcKUEe CBOMCTBA
OJTHOOCHOBHBIX TIPENEIbHBIX KapOOHOBBIX KHCJIOT. BOIOpOIHBIE CBS3M MEXKIY
MOJICKYJIaMU KapOOHOBBIX KHCIOT. XUMHUYECKHE CBOWCTBA: KHUCJIOTHBIC CBOMCTBA,
peakius dTepuUKAIMU, PEaKIUd C YYaCTHEM YIJICBOJAOPOJHOTO  pajJuKaa.
Oco0OeHHOCTH CBOMCTB MYpaBbHUHOW KHUCIOTHL. [loHATHE O MPOU3BOAHBIX KAPOOHOBBIX
KHCJIOT — CJOXHBIX 3(Hpax, aneuopuoax, 2aio2eHanesuopuoax, amuoax, HUmpuiax.
MHoroo6pa3ue KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HENPEACIbHBIX |
apOMaTUYECKUX KapOOHOBBIX KHUCIIOT, TUKAPOOHOBBIX KHCIIOT, THIPOKCHKAPOOHOBBIX
kuciot. [IpeacraBuTenu BHICIIHX KapOOHOBBIX KUCJIOT: CTEAPUHOBAsSI, MATbMUTHUHOBAS,
OJIEMHOBAS, JIUHO/Ie8As, NUHONEeH08as KUCHAOThl. CrnocoObl MOMy4eHHs U MPUMEHEHUE
KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢dupbl. ['oMonoruueckuit psg, oOmas Qopmyna, wu3zoMepus U
HOMEHKJaTypa. Ou3nyeckue U XMMUUYECKUE CBOMCTBA: TUAPOIU3 B KUCION U IIEIIOYHON
cpene.

Kuper. Ctpoenue, (u3MYECKHE W XHMHUYECKHE CBOWCTBA JKHUPOB: THIPOJIN3
B KUCIION U 1iesnouHoi cpene. OCOOCHHOCTH CBOWCTB KUPOB, COAEPIKAIIUX OCTATKU
HETpeIeTbHBIX KUPHBIX KUCIOT. JKUPBI B MpUpoO/IE.

MpbI1a KaK CONHM BHICHINX KapOOHOBBIX KHCIIOT, UX Moromee neicrsue. [lonsmue
0 cunmemudeckux morowux cpeocmsax (CMC).

OO6mrast xapaktepucTuka yriaeBoaoB. Kiaccudukanus yrieBogoB (MOHO-, JIH-
U Toiucaxapuibl). MoHocaxapuabl: TIIIOKO3a, (PYKTO3a, eanakmosa, pubosa,
oesokcupuboza. DU3NYECKUE CBOWCTBA W HAXOXJIeHHWE B mpupoge. DOTOCUHTE3.
Onmuueckasn uszomepus. Konvuamo-yennass maymomepusi Ha npumepe MOJIeK)bl
2NtoKo3bl, npoexkyuu Xeyopca, a- u [-aHomepvl 2n0K03bl. XUMHUYECKHAE CBONCTBA
TJIFOKO3BI: PEAKIMM C Yy4aCTHEM CHUPTOBBIX U aJbJCTUIHOM TPYII, CIUPTOBOE U
MOJIOYHOKHCIIOE Opokenue. [IpumeHeHne TiIoKo3bl, €€ 3HaUeHNE B KU3HEICATCITLHOCTH
opranm3ma. Jlucaxapuasl: caxapo3a, MalbTo3a W .Jakmo3a. BoccTaHaBIMBamIIMEe MU
HEBOCCTaHaBIMBAIONIKe aucaxapuasl. ['uapomns nucaxapunos. Haxoxnenne B mpupose
u npumenenue. [lonmucaxapuapl: Kpaxmani, TJIUKOreH U I1emwnoso3a. CrpoeHue
MaKpOMOJIEKYJI KpaxMalia, TIIMKOreHa U 1eJUT0103bl. Pu3nueckre CBOMCTBA Kpaxmaia u
LEJUTION03bl. XMMHUYECKHE CBOMCTBAa Kpaxmalla: THUJIIPOJIM3, KauyeCTBEHHAs peaKIus
C HWOJIOM. XHMHYECKHE CBOWMCTBA IIEJUTIONO3bI: THAPOJIU3, TOJNy4eHHE H(PUPOB
1esuTt0103b1. [ToHsITHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENK).

JKCIepMMeHTAJbHbIC METObI H3YYeHHS BELeCTB M UX NpeBpaleHuii

PacTBOpHMOCTb pa3JIMYHBIX CIIUPTOB B BOJE, B3aUMOEICTBUE ITAHOJIA C HATPHUEM,
OKHMCJICHHE JTWJIOBOI'O CHOUPTA B albJETWJ Ha pPacKaJ€HHOM MEIHOW MPOBOJIOKE,
OKHCIJIEHHME 3TUJIOBOIO CHOUpPTAa JUXPOMATOM Kajusl (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAJIOB), KAUE€CTBEHHBIE pEaKUMM Ha aJbIeruasl (C THIAPOKCHUAOM
muammuHcepedpa(l) u rugpokcunom menu(ll)), peakuusi rimiepuHa ¢ THIPOKCUAOM
menu(Il), xumMuuyeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI, B3aUMOJICUCTBHUE

11
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pacTBopa rmoKo3bl ¢ ruapokcuom menu(ll), BzammoneicTBue kpaxmana ¢ HOJOM,
pellIeHHE HKCIIEPUMEHTAIbHBIX 3a7a4 1Mo TeMaM «CnupTsl U (peHonby, «KapOoHOBBIE
KUCIOTHI. CII0KHBIE 3PUPBD».

A3o0Tcoaep:Kanue OpraHnv4ecKue coeIuMHeHus

AMHHBI — OpraHWYecKHe IPOM3BOAHBIC amMmuaka. Kiaccudukaiys aMHHOB:
anmdaTUYecKue U apoMaTHYECKHUe; NMEePBUUYHbBIC, BTOPUUYHBIE U TpeThuuHbie. CTpoeHUE
MOJIeKYJ, oOmas QopMmyna, u30Mepusi, HOMEHKiIarypa W (U3HMYECKUE CBOMCTBA.
XHUMHUYECKOe CBOMCTBA annu(aTHUYECKUX aMHUHOB: OCHOBHBIC CBOWMCTBA, aJIKHJINPOBAHHE,
B3aMMOJICVICTBHE TIEPBUYHBIX aMUHOB C a30THUCTON KUCIOTOM. COJIi aJIKUJTAMMOHUS.

AHWIMH — TNPEJICTaBUTENIb AMUHOB apoMaTuyeckoro psjga. CTpoeHuWe aHUJIMHA.
B3anMHoe BiMsiHUME TpYIIl aTOMOB B MoJIeKyJie aHWInHA. OCOOCHHOCTH XUMHUYECKHX
cBOMCTB aHwnnHa. KadecTBeHHble peakiuu Ha aHWIUMH. CrocoObl MOJydYeHHS U
NpuMeHeHue anndaTHnyeckux aMuHOB. [loydeHre aHnIMHA U3 HUTPOOEH301a.

AmuHokucioTel. HoMenknatypa u  wuszomepus. OTIeNnbHbIE MPEACTABUTEIH
0-aMUHOKHCIIOT: TJIUIUH, ATAaHUH, (DeHUNANAHUH, CEPUH, 2TYMAMUHOBASL KUCIOMA, TU3UH,
yucmeur. Onmuueckas uzomepusi amurnoxuciom: D- u L-amunoxkuciomol. @u3ndeckue
CBOMCTBa AaMHHOKHUCIOT. XHMMHUYECKHE CBOWCTBA AMHMHOKHCIOT Kak aM(pOTEpPHBIX
OpraHWYEeCKHX COCJAMHEHUM, peaklHs TMOJUKOHJICHCAIlu, OOpa30BaHHME IENTHIHOM
CBsI3U. bronornyeckoe 3HaueHMEe aMUHOKUCIOT. CUHTE3 U TUPOJIU3 TIENTHIOB.

benku kak npupoaHbie moauMepsl. [lepBuuHas, BTOpuyHas U TPETUYHAs CTPYKTYypa
OcnkoB. XHWMHUYECKHME CBOMCTBA OCIKOB: THAPOJIU3, JACHATypamus, KauyeCTBCHHBIC
peaKkIvy Ha OCNKHU.

Tonsmue 00 A30MCOO0ePHCAUUX 2emepoyuKIUYeCcKUxX COEOUHEHUSIX.
Tupumuourosvie u nypurosvie ocnosanus. Hyxneunogvie kuciomsi: cocmas, cmpoerue
U buonocUYecKas poo.

JKCNepUMEHTATbHbIE METOAbI H3Y4Y€HHUs BelIeCTB M UX MpeBpalleHu il

PactBopenue OenkoB B Boje, NeHaTypamusi OCTKOB NPH HAarpeBaHWU, IIBETHHIE
peakuuu Ha OeJIKH, pellieHHe YKCIIEPUMEHTAIBHBIX 33J1ay M0 TeEMaM «A30TCoAepKalue
OpraHUYECKUE COCAUHEHUD U «Pacrio3HaBaHue OPraHUuYEeCKUX COCIUHEHUM.

BbicokomoJieKyIsIpHbIe COeAUHEHUSA

OCHOBHBIE TOHSATUS XUMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUH: MOHOMED,
HOJIUMEDP, CTPYKTYPHOE 3BE€HO, CTETIEHb OJMMEPU3ALNH, CPEIHSS MOJIEKYJIIsIpHas Macca.
OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN — NOJMMEpHU3alus U
NOJUKOHAEHCAus. [Ipedcmasnenue o cmepeopeyiapHocmu U  HAOMONEKYAAPHOU
cmpyKmype noIumMepos, 3a8UCUMOCHb CEOUCME NOIUMEPO8 OM UX MONEKVIAPHO20 U
HAOMONIEKYIAPHO20 CMPOEHUSI.

[lonumepubie  marepuansl.  [Imactmaccel  (MONMMATUIIEH,  MOJUIPOIUJIIEH,
HNOJMBUHUIXJIOPU/, MOJIUCTUPOI, HOJMMETUIIMETaKpHIIaT, NOJMKapOOHATHI,
nosusTUIeHTepedTanar). Y tunuzauus u nepepadoTKa MiacTHKa.

DnacToMephl: HAaTypaJlbHbIM KaydyK, CHUHTETUYECKHE Kaydyyku (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, U30MPEHOBBIN) U cuiuKoHbl. Pe3nHa.
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Bosnokna: HaTypanbHble (XJIOMOK, IMIEPCTh, MIEIK), HCKYCCTBEHHBbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KaIllPOH U JIaBCaH).

llonumepwr cneyuanbHo2o HazHauenusi (megnown, Keenap, 21eKMpONpPoO8oOsUUe
noaumepwbl, buopasiazaemvie NOIUMEPDL).

JKCNepUMEHTAIbHbIE METOAbI M3Y4YeHHUs BelIeCTB M UX MpeBpallleHu il

O3HakomiieHHE ¢ 00pa3laMu MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB, PELICHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «Pacno3HaBaHue miacTtMace u
BOJIOKOHY.

Pacuérnbie 3axauu

Haxoxaenune MosekysspHOi (OpMyITbl OPraHUYeCKOTO COSAMHEHUS 10 MACCOBBIM
JOJISIM DJIEMEHTOB, BXOJSAIIUX B €ro COCTAaB, HAXOXKIECHUE MOJICKYISIPHOU (hOPMYJIBI
OPTaHUYECKOT0 COSAUHEHUS M0 Macce (00BEMY) MPOAYKTOB CTOPAHMUSI, IO KOJIUYECTBY
BemecTBa (Macce, OOBEMY) TMPOAYKTOB pEaKIMKW W/WIM HUCXOJHBIX BEIECTB,
YCTaHOBJIEHUE CTPYKTYpHOH (HOpMYJIbI OpPraHUYecKOro BEIIeCTBA Ha OCHOBE €ro
XUMHUYECKUX CBOMCTB WJIM CIIOCOOOB MOJTYYEHHUSI, ONPECICHUE A0JIM BbIXOJa MPOIYKTa
peaKuuu OT TEOPETUUECKU BO3ZMOKHOTO.

MexnpeaMeTHbie CBSA3H

Peaymzanus MeXIpEeAMETHBIX CBA3EH IPU H3YYEHHH OPraHUYECKOW XHMUU
B 10 Ky1acce OCyIIECTBIISIETCS YEpe3 UCI0JIb30BAHNE KaK OOLIMX €CTECTBEHHO-HAyYHBIX
IIOHATHUM, TaK U NOHATUHN, NPUHATHIX B OTAEIBHBIX IIPEAMETaX €CTECTBEHHO-HAYYHOI'O
L{AKJIA.

OO0mre ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: SBJIIEHWE, HAy4YHBIM (akT, rumnoresa,
TEOpUs, 3aKOH, aHaJlu3, CHUHTE3, Kiaccudukaius, HaOJI0JIeHUe, HW3MEpPEHHE,
DKCHEPUMEHT, MOJENb, MOJIECIINPOBAHUE.

dusuka: marepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, DHEPT€TUYECKU I
YpOBEHb, BEIIECTBO, TEIO, O0BEM, arperaTHOe€ COCTOSHUE BEIIECTBA, (PU3UUECKHE
BEJIMYMHBI, €UHULIBI U3MEPEHUS, CKOPOCTh, SJHEPT U, MaACCa.

buonormsi:  knmerka, opraHm3Mm, 9IKocucTtema, Ouwochepa, wmerabomm3Mm,
HACJICZICTBEHHOCTh, AaBTOTPO(GHBIA U TeTEepOTPOPHBIA THMN MHUTaHUSA, OpOXKEHHE,
(doTocuHTE3, IbIXaHUE, OCJIKH, YTIEBOBL, KUPbI, HYKICMHOBBIE KUCIIOTHL, (DEPMEHTHI.

I'eorpagus: none3Hple HCKONIAEMbIE, TOILIIUBO.

TexHOIorusA: NUILEBBbIE NMPOAYKTHI, OCHOBBI PAaLlMOHAJIBHOIO IUTaHUs, MOIOIIUE
CpEICTBA, MaTepUasbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KVIACC

Teopernyeckue 0OCHOBbI XUMHUU

Atom. CocTaB aTOMHBIX sifiep. XUMUUYECKUM 3sieMeHT. M3oronsl. Kopnyckyaapuo-
B0JIHOBOU Oyanu3m, O0BOUCMBeHHAs npupooa d1ekmpoHa. CTPOEHUE 3IEKTPOHHBIX
000JI0YEK aTOMOB, KBAaHTOBBIC UHCIIA. DHEPreTUYECKUE YPOBHU U MOYPOBHU. ATOMHBIE
opbutanu. Krnaccudukamnus XUMHYECKHX JJIeMeHTOB (S-, P-, d-, f-amementsr).
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Pacripenenienue 37€KTPOHOB MO aTOMHBIM OpPOUTANISAM, MPUHYUN MUHUMYMA SHEPSUlU,
npunyun Ilaynu, npasuno Xynoa. DNEKTPOHHbIE KOH(PUIypallid aTOMOB 3JIEMEHTOB
NEPBOr0—4€TBEPTOrO MEPHOJIOB B OCHOBHOM U BO30YKJAEHHOM COCTOSIHUM, JJIEKTPOHHBIE
KOH(Urypauuu WOHOB. [lonamue 006 oHepeuu UOHUZAYUU, IHEPSUU CPOOCMEA
K 971eKmMpoHy. INEKTPOOTPULATEIBLHOCTb.

[lepmonnuecknii 3akoH u Ilepmoanueckas cucreMa XUMHYECKHX DJIEMEHTOB
A.N. MenneneeBa. CBs3b MNepuoanyuecKoro 3akoHa u Ilepuoguyeckoid CHUCTEMBI
XUMHUYECKHX AJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XUMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX
BEUIECTB [0 TIpylnmnmaM MW [EepuojaM. 3HAYEHHE IMEPUOJAMYECKOr0  3aKOHA
JI.1. Menneneena.

Xumuyeckass CBs3b. BHIBI XMMHYECKOM CBA3U: KOBAJEHTHAs, HWOHHas,
MeTa/imyeckas. MexaHu3mbl  O0pa3oBaHUS  KOBAJIGHTHOM  CBsI3U:  OOMEHHBIN
U JIOHOPHO-aKUENTOPHBIA. DHEprus M JJIMHA CBA3U. [lonsipHOCTH, HANpPaBIEHHOCTH
M HAChIIa€MOCTh KOBAJICHTHOM CBA3W. KpartHeie cBa3u. BomopogHas cBs3b.
MexMOoneKynsIpHble B3aMMOIECUCTBHS.

BaneHTHOCT, M BaJIeHTHBIE BO3MOXKHOCTH aTOMOB. [ ubpuouzayus amoMmHbIX
opoumaneti. CBsI3b 3JIEKTPOHHOUN CTPYKTYPhI MOJIEKYJ C UX T€OMETPUUECKUM CTPOCHUEM
(Ha mpuMepe COeAMHEHUH JIEMEHTOB BTOPOIO IIEPUO/IA).

IIpencraBieHne O KOMIUIEKCHBIX coequHeHusAX. (CocTaB KOMIUIEKCHOIO HOHA:
KOMIUIEKcooOpa3oBarenb, Juranabl. Koopounayuonnoe uucno. Homenxnamypa
KOMNIEKCHbIX ~ COeOuHeHuli. 3HAYeHHE KOMIUIEKCHbIX coequHeHui. [loHsiTue
0 KOOPJIMHAIIMOHHON XUMHUH.

BemectBa ~ MOJIEKYJIpHOTO M HEMOJIEKYJSIDHOIO  CTpPOCHHsS.  THIIbI
KPUCTAITUYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonsitue o pgucnepcHbIx cucreMax. lcrtunuble pactBopbl. [Ipedcmasnenue
0 Koououslx pacmeopax. CrnocoObl BEIPaXKEHUSI KOHLIEHTPALUK PaCTBOPOB: MAacCOBas
JIOJIL BELIECTBA B pACTBOPE, MOJISIpPHAsA KOHLEHTpauus. HacpllieHHbIE 1 HEHACHIILICHHBIE
pacTBOPBL, paCTBOPUMOCTh. Kpuctayutoruaparsl.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHUYECKHX BeIlIeCTB. TpUBHATbHBIC
Ha3BaHUs OTJEIbHBIX IPEICTABUTEIEH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMru4eckux peakiinii B HEOPraHuyecKon 1 OpraHuyecKoi XUMHUH.
3aKOH COXpaHEHHsI MacChl BEIIECTB; 3aKOH COXPAaHEHUS W IPEBpALICHUS DHEPruu
OpyU  XUMHUYECKMX peakiusax. TemoBble 3(Q(EKTb  XUMUYECKUX  PEAKIIMil.
TepMoxuMuYecKrue ypaBHEHHUS.

CKOpOCTh XMUMHUYECKON peakuuH, €€ 3aBUCUMOCTh OT Pa3IU4YHbIX (PAKTOPOB.
['oMOreHHbIE M TETEPOrEHHBIE peakunu. Karamms u Kkaramm3aTopsl.

OOpatumble U HeoOpaTHMble peakiuu. XUMHUYeCcKoe paBHOBecue. Kouwcmaumma
xumuyeckozco paenogecus. DakTOpbl, BIMAIOIMIME HA IIOJ0KEHUE XUMHUYECKOIO
paBHOBECHUS: TEMIIEpaTypa, JaBJICHUE M KOHUEHTPALMH BELIECTB, YYaCTBYIOLIUX
B peakuuu. [Ipunuun Jle [llaTense.
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Onextponutudeckas auccouuanus. CuiabHble U ciadbie JIeKTpOoNUThl. CTeneHb
nuccounanu. HMonnoe npousseoenue 6o0vi. Cpena BOJIHBIX PAaCTBOPOB: KHUCIIOTHA,
HeWTpanbHas, menoyHas. Bomopoaueiit mokazarens (pH) pactBopa. I'maponus coneit.
Peakiiuu nonHoro oomeHa.

OKucCIUTENbHO-BOCCTAaHOBUTEMbHBIE peakiuu. CteneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBUTEJb. [Ipoliecchl OKUCICHUSI U BOCCTAHOBJICHUS. BakHeII1e OKUCTUTEIN U
BOCCTAaHOBHUTEJIU. MeTOI AJIEKTPOHHOr0 OanaHca. DJIEKTPOIU3 PACTBOPOB U PACILIIaBOB
BELIECTB.

JKCIepUMeHTAJbHbIE METO/bI H3yYeHHsl BELeCTB U MX NpeBpalleHuii

Paznoxxenne mnepokcuaa BOAOPOAA B NPUCYTCTBUM KaTajlU3aTopa, MOJEIH
KPUCTAUTMYECKUX PEIIETOK, IMPOBEACHHE pEeaKlMii HOHHOro OOMeHa, OIpeneicHue
CpeAbl paCTBOPOB C MOMOIIBI0 MHAUKATOPOB, U3YUCHHUE BIUSAHUS PA3TUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHUYECKON PEaKIIMHU U MOJ0KEHNE XUMUYECKOTO PABHOBECHSI.

Heopranuveckast xumus

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

Bonmopon. Ilomydenue, Qusnueckue ¢ XUMUYECKHE CBOICTBA: PEAKIIUU
C METaUlaMHd M HEMETAJJIaMHM, BOCCTAaHOBHUTEIbHBIE CBOMCTBA. ['mapunbl. TonausHwvie
91EeMEHMbI.

lanorensl. HaxoxneHnwe B Tpupoae, CMOCOOBI ToONydeHUs, (GU3UYECKHE U
XUMHUUYECKHE CBOMCTBa. ['amoreHoBojopoabl. BakHeine KuclIopocoAepKaline
COCIMHEHHUS TaJoreHoB. JlabopaTOpHblE W TPOMBIIICHHBIE CIIOCOOBI TOTYYEHUS
rajoreHoB. [I[puMeHeHne TajJoreHoB U UX COCTUHEHUM.

Kucnopon, o3o0H. JlaGopaTopHble W MNPOMBIIUICHHBIE CHOCOOBI IOTY4YEHHS
kuciopoja. duznueckue U XMMUYECKUE CBOMCTBA M MPUMEHEHUE KUCJIOPOJa U O30HA.
OKcuibl U IEPOKCUTBI.

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

A3zor. HaxoxzeHue B MpUpoje, CrocoObl NONydyeHUs, (PU3NYECKue U XUMHYECKHE
CBOMCTBA. AMMUAK, HUTpUJIbl. OKCUIBI a30Ta. A30THCTasi U a30THAsA KUCIOTHI U UX COJIH.
OcoOeHHOCTH CBOWCTB a30THOM KHUCIOTHL. IIpuMeHeHHMe a3oTa M €ro COeIUHEHH.
A30THBIEC YI0OpEHUS.

®dochop. Haxoxknaenune B mnpupoae, CHOcoObl TIMOMyYeHHs, (PU3MUECKHE
u xumuueckue cBorictBa. ®ochuasl u hochun. Oxcunsl hochopa, pochopHas kucmora
u e€ comu. Memagocgopnas u nupogocghoprnas xucromol, Gochopucmas
u @gocpopnosamucmasn kuciomol. Ilpumenenme ¢ochopa M €ro COCIHMHCHUM.
dochopHbie ynoOpeHus..
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VYrnepon, HaxoxJaeHue B mpupojae. AioTponHsie Moaudukanuu. duznueckue u
XUMHUYECKHE CBOICTBA TMPOCTHIX BEIIECTB, OO0pa3oBaHHBIX yriepogoMm. Oxcunu
yraepona(ll), oxkcun yraepona(IV), yronapHas kuciora u €€ coiu. AKTUBUPOBAHHBIN
yrojib, aocopoyus. @ynnepenwvi, epagen, yenepooHvie Hanompyoxku. llpumeneHue
MPOCTHIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJAOM, U €r0 COCTMHEHU M.

Kpemunii. Haxoxaenue B mpupone, CcrnocoObl TMONydeHus, (undyeckue
u xumuyeckue cBoictBa. Oxcun kpemHusA(IV), kpemHHeBass KHUCIOTa, CUJIUKATBHI.
[IpuMeHnenue kpeMHUs U ero coequHeHnil. CTeks0, ero nojay4yeHue, BUIbI CTEKIIA.

[Tonoxxenne w™etawioB B llepuoamyeckonl cHCTEME XUMHYECKUX DIIEMEHTOB.
Oco0eHHOCTH CTPOCHHUSI MIEKTPOHHBIX 000JIOUEK aTOMOB METaUIOB. PacnpocmpaneHnue
XUMUYECKUX D]IeMEeHMOo8-Memannos 6 3emHnou kope. OO0mue (uamyeckue CBONCTBA
MeTaioB. [IpumeHeHne MeTaoB B ObITY U TexHUKe. CIuIaBbl METAIOB.

DNEeKTPOXMMHUUECKUIN psii HAmpsDKeHU MeramioB. OO0mye crnocoObl MOTy4eHHUs
METAJUIOB: THUAPOMETAILUIYPIUsi, MUPOMETAIIYpPrus, saekTpomeramryprus. llonsTue
0 Koppo3u# MeTaToB. CroCOOBI 3aIUTHI OT KOPPO3HUH.

OObmiass xapakrtepuctuka MetauioB [A-rpynmel  Ilepuoguueckoit  cUCTEMBbI
XUMHYECKHX d3JeMEHTOB. Harpuii u kanmii: momydeHue, Gu3nueckue M XUMHUYECKHE
CBOICTBA, MPUMEHEHNE MPOCTHIX BEIIECTB U UX COCTUHCHUH.

O6mrast xapakrepuctuka MetawioB [IA-rpynner  Tlepuoanueckoid  cucTeMbl
XUMHUYECKUX dJIEMEHTOB. Maruuii U KajubpllMi: MOJTy4eHue, PU3nUecKrue U XUMUYECKUE
CBOICTBa, TMPUMEHEHHE IPOCTHIX BEIIECTB W HMX cOoeAuHEHHUM. JKECTKOCTH BOABI U
CHOCOObI €€ yCTpaHEHU.

AmOMHUHMI: TOTydYeHHe, (PU3MYECKME M XUMHUYECKHME CBOWCTBA, IPHUMEHEHHE
MIPOCTOr'0 BEIIECTBA U €ro coequHeHnil. AM@oTepHbIe CBOMCTBAa OKCHAA U THIPOKCHIA
ATFOMUHUS, THAPOKCOKOMIIICKCHI aTFOMUHUSI.

OO6mrast ~ xapakTepucTuka  MeTawioB  mobouyHbix — moarpymm  (b-rpymm)
[leproanueckor CUCTEMbI XUMUYECKUX JIEMEHTOB.

Ou3nyeckue U XUMHUYECKHE CBOMCTBA XpoMmMa U ero coeauHeHuil. Okcuabl U
rugpokcuasl - xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U JUXPOMATHI,
UX OKUCIHUTENbHBIE CBOMCTBA. [loydeHre U MpUMEHEHUE XpoMa.

dusnyecKkne U XMMUYECKUE CBOWCTBA MapraHla U e€ro coeAuHeHun. Baxnenmme
coenunenus  mapranua(ll), wmapranna(IV), wmapranna(VI) wu  mapranma(VID).
[lepmaHranar Kanusi, €ro OKMCIUTEIbHbIE CBOMCTBA.

DU3NYECKNE W XMMHUYECKME CBOMCTBA Xeje3a U €ro coeaguHeHur. OKCHIBbI,
rugpokcuasl U conu keneza(ll) m sxeneza(lll). Tlomyuenwe U TpUMEHEHHE XKeje3a
Y €r0 CILIABOB.

duU3MUECKUEe M XUMHUUYECKHE CBOMCTBA MeAu U €€ coeauHeHuil. llomyuenue
Y IPUMEHEHUE MEJIU U €€ COCMHEHUI.

[Hunk: mony4yeHue, Gu3nuecKre U XMMUYECKHUE CBOMCTBA. AM(OTEpHBIE CBOWCTBA
OKCHJIa U TUJIPOKCUJIA IIMHKA, THIPOKCOKOMILIEKCHI IIUHKA. [[puMeHeHne 1uHKa U ero
COCIMHEHU .
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JKCNEePUMEHTAIbHbIE METOIbI M3Yy4Y€eHHS BelleCTB U UX NMpeBpalieHnii

N3ydenue 00pa3iioB HEMETAIOB, TOpeHue cephl, Gocdopa, xeneza, MarHus
B KUCJIOPO/JIE, U3YUCHHUE KOJUIEKIIUU «MEeTallJIbl U CIIaBbl», B3AMMOICHCTBUE MIETOUHBIX
W IIEJOYHO3EMENbHBIX  METauIoB C  BOJOM  (BO3MOXXHO  HMCIOJb30BAHHE
BUIEOMATEPUAJIOB), B3aUMOJICHCTBHE LIMHKA U XKeJe3a C paCTBOPAMU KUCIIOT U LIEI0YEH,
KaueCTBEHHBIE PEAKIUM HAa HEOPraHUYECKHWE aHWOHBI, KaTUOH BOJOPOJAa M KaTUOHBI
METAJUIOB, B3aUMOJICUCTBUE THJIPOKCHUIOB aJIFOMUHUS U LIMHKA C PACTBOPaAMU KHCIIOT U
1IeJI0YeH, pelieHrne 3KCIEepUMEHTaIbHbIX 3a1a4y 1no temam «l'amorensn, «Cepa u eé€
coeMHEHUs», «A30T U docop U UX COeNUHECHUs», «MeTalibl TIaBHBIX MOATPYIID,
«MeTasuibl TOOOYHBIX TOATPYIII.

XuMus M KU3Hb

Ponp xumMum B oOecrieueHUM YCTOWYMBOrO pa3BUTHUS uenoBeuecTBa. lloHsiTHe
O HAy4YHBIX METOJAaX IMO3HAHUS U METOHOJIOTMM HAYYHOro HccieaoBaHus. Haydnbie
MPUHITUIBE  OPTaHW3AIlMd XWMHYECKOTO TPOW3BOACTBA. [IpOMBINIIEHHBIE CIOCOOBI
MOJIYYEHUs Ba)XHEWIIMX BEHIECTB (Ha NpUMeEpe MPOU3BOJACTBA aMMHAKA, CEPHOM
KHUCIIOTBI, MeTaHona). [IpoMbllieHHbIE CMOCOOBI MOJYYEHUsI METAUIOB W CIUIABOB.
XUMHUYECKOE 3arps3HEHUE OKpYXKaromlell cpeapl M ero mnociencTBus. [Ilpobnema
nepepabomku omxo008 u noOouUHbIX npooykmos. Poib xumMuum B oOecredeHUu
AHEPIreTHYECKON 0€30MaCHOCTH. [IpunHyunsl «3e1EHOU XUMUUY.

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

XuUMuUsl THIIM: OCHOBHBIE KOMIIOHEHTHI, MHIEBble a00aBku. Ponb xumuu
B 00€eCIIeYeHUH ITUIIEBOI 0€30IMacHOCTH.

Kocmernueckne wu mapdromepHbie cpeiactBa. beitoBas xumwms. [IpaBumia
0€30IMacHOT0 HUCIIOIb30BAHUS MTPenapaToB OBITOBOM XUMHUU B MIOBCEHEBHOM KU3HHU.

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

XuMHS B CEIBCKOM X03511cTBe. OpraHnvecKrue U MUHEPAIbHbBIE YT0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKLIHOHHBIE MaTepuajbl, KpacKu, CTEKJIO, KEepaMHUKa.
Mamepuanwi 0ns snekmponuru. Hanomexuonoeuu.

PacuérHble 3agaun

Pacuérpl: Maccel BemiecTBa WM 0OObEMa Tra30B IO HM3BECTHOMY KOJIMYECTBY
BEIIECTBA, MAcce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIESCTB, MACCHI
(00BéMa, KOJIMYEeCTBa BEIIECTBA) MPOJYKTOB PEAKIIMU, €CIM OJHO U3 BEIIECTB UMEET
npuMecu, Macchl  (00BEMa, KoONIMYEeCTBAa  BEIIECTBa)  MPOAYKTa  PEaKIuH,
€CIIM OJIHO W3 BEIIECTB JAaHO B BHUJIE PacTBOpa C OMNPEACIEHHOM 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€H MpU M3YUYCHUHM OOIIEH M HEOPraHMYEeCKOU
xuMuH B 11 Kjacce OCyIIECTBIISETCS Yepe3 MCIOJIb30BaHUE KAaK OOIIMX €CTECTBEHHO-
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HAyYHBIX MMOHSATHH, TaK W TOHSTHH, MPUHATHIX B OTIACIBHBIX IPEIMETaX €CTeCTBEHHO-
Hay4IHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAy4YHBIC TOHATHS: SBICHWE, HAyYHBIA (DAKT, THUIOTE3a,
TEOpHs, 3aKOH, aHaM3, CHUHTE3, KiIacCH(pUKaIus, TEePHOIAIYHOCTh, HAOIIOICHNE,
U3MEepeHre, SIKCIIEPUMEHT, MOJIEITh, MOJICITUPOBAHNE.

dusnka: MaTepusi, MUKPOMHP, MaKpOMHUP, aTOM, 3JICKTPOH, TPOTOH, HEUTPOH, HOH,
M30TONBI, PaJIMOAKTUBHOCTh, MOJICKYJIa, SHEPreTHUYSCKUH ypOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSHHE BEISCTBA, HICaIbHBIN ra3, (pU3HMYCCKHE BEIUYHHEI,
CAMHUIIBI U3MEPEHUS, CKOPOCTh, YHEPTHs, Macca.

buonorus: kneTka, opraHu3M, 3KOCHUCTeMa, Oumocdepa, MeTabOIM3M, MaKpoO-
U MHKPODJIEMEHTBI, OCIIKH, J>KUPBI, YIJICBOJbI, HYKJICHHOBBIC KHCIOTHI, (HEPMEHTHI,
TOPMOHBI, KpYrOBOPOT BEIISCTB M TIOTOK SHEPTUH B SKOCHCTEMAX.

I'ecorpadus: MuHEpadbl, TOPHBIE IOPOJbI, IOJIE3HBIC MCKOMAeMbIC, TOILIUBO,
peCypCHI.

TexHomorusi: XuUMHUYECKass TPOMBINIJICHHOCTh, METAJUIyprHs, CTPOUTEIbHBIC
MaTepHallbl, CEIHCKOXO3SIMCTBEHHOE IMPOU3BOJICTBO, THINEBAs TMPOMBINIJICHHOCTD,
dapmarieBTH4YECKass TPOMBIILIECHHOCTh, MPOW3BOJACTBO KOCMETHUYECKHX IIPErapaToB,
MIPOM3BOJICTBO KOHCTPYKITMOHHBIX MATEpPUAJIOB, DJCKTPOHHAS IPOMBIIIUICHHOCTD,
HAHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110 XUMHNHU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbI

B cooTBeTcTBMM ¢ CHCTEMHO-ACATEIBHOCTHBIM TIOAXOAOM B  CTPYKTYype
JMYHOCTHBIX PE3yJbTaTOB OCBOCHHS TpeaMeTa «XUMHUs» Ha YPOBHE CPEIHETO OOIIETo
0o0pa3oBaHUsl BBIJICJICHBl CJICYIOIIUE COCTABJISIONIME: OCO3HAHHUE OOYyJarolIUMUCS
POCCHUMCKOW  TPa)»XJaHCKOM  HMIAECHTUYHOCTH; FOTOBHOCTH K  CaMOpPa3BUTHIO,
CaMOCTOSITEJIPHOCTH W CaMOOIIPENIENICHUIO;, HaTU4YhMe MOTHUBAllMU K OOYYCHHIO;
TOTOBHOCTH U CITOCOOHOCTH 00 yUaOIIUXCSl PYKOBOJICTBOBATHCS MMPUHATHIMU B OOIIECTBE
MpaBWJIaMH W HOPMAaMU TIOBEJEHHUS, HAJIMYWe TPABOCO3HAHMS, OKOJIOTHICCKOU
KYJbTYPBI; CIIOCOOHOCTh CTABUTh 1M U CTPOUTD KM3HCHHBIC IJIAHBI.

JIngyHOCTHBIE  pe3yJIbTaThl  OCBOCHHUSI  MpeaMera  «XHMHUS»  OTPaKAIOT
chOpMUPOBAHHOCTh  ONBbITA TO3HABATEILHOW U  MPAKTHYECKON  JCATEIHHOCTH
00y4JaroIuxcs B MPOIECCe peain3aliiu 00pa3oBaTeIbHON IeATeIbHOCTH.

JImdHOCTHBIE  pe3ylbTaThl  OCBOCHHS  TIpeaMera  «XUMHUS»  OTPAKAIOT
cOPMHUPOBAaHHOCTh ~ OMNBITA IMO3HABATECIPHOM W  TPAKTUYECKOM  JEATEITHHOCTH
00y4Jaroluxcs B MPOLIECCE pean3alii 00pa30BaTEeIbHON IEATEIbHOCTH, B TOM YHCIIE B
YaCTH:

1) rpaaaHCKOro BOCIIUTAHMSA

OCO3HaHUSl O0YYAIOIMMHUCA CBOMX KOHCTUTYLIMOHHBIX IpaB U OOA3aHHOCTEM,
YBOXEHHUS K 3aKOHY U TIPABONOPSAJIKY;

NPEACTABJIEHUS O COLMAIBHBIX HOPMaXxX M MPaBUJIAX MEXKIMYHOCTHBIX OTHOLLIECHUN
B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM MEATENHOCTH MPHU CO3TAHUM Y4EOHBIX
IIPOEKTOB, PEIICHUU Y4eOHBIX U IMO3HABATEIbHBIX 337a4, BBIMOJHEHHUH XUMHUYECKHX
DKCIIEPUMEHTOB;

CIIOCOOHOCTY MTOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI
JIPYTUX MPU aHAJIM3€ Pa3IMYHbIX BUJIOB YU€OHOM EeATebHOCTH;

2) MAaTPHUOTHYECKOr 0 BOCIIUTAHHS:

LIEHHOCTHOI'O  OTHOLIEHUSI K HCTOPHUYECKOMY W  HAYYHOMY  HACJICIHIO
OTE€UECTBEHHON XUMUU;

YBaXEHUSI K TIpollecCy TBOpYECTBA B 00JIACTU TEOPUUM M MPAKTUYECKOTO
MIPWIOKEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JJAHHBIC HAYKU €CTh PE3YJIbTaT AJIUTEIbHBIX
HaOIIOJICHUM, KPOIOTIMBBIX SKCIIEPUMCHTAIBHBIX ITOMCKOB, ITOCTOSHHOTO Tpyaa
YYEHBIX U IIPAKTUKOB;

MHTEpECAa U MO3HABATEJIBLHBIX MOTHMBOB B IOJYYCHUH U TOCICAYIONIEM aHAIIA3E
“H(pOpMaLIMK O MEPETOBBIX TOCTUKEHUSIX COBPEMEHHON 0T€UEeCTBEHHON XUMUMU;

3) AYXOBHO-HPABCTBEHHOI 0 BOCTIMTAHMSA:
HPABCTBEHHOI'O CO3HAHMS, STHYECKOrO TTOBEACHHUS;
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CITIOCOOHOCTH OIIEHHWBAaTh CHUTYyallMH, CBS3aHHBIE C XUMHYECKUMH SIBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEIIEHNUSI, OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI
1 IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEICHUE U ITOCTYIIKA CBOMX TOBAPHILEH C ITO3ULINI
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YUETOM OCO3HAHMS MMOCIIEICTBUM MOCTYIKOB;

4) popMupoBaHNS KYJILTYPbI 310POBbSI:

NOHUMAaHUs LICHHOCTEHN 310pOBOro U 0€30MacHOro oopasa KM3HU, HEOOXOAUMOCTH
OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY (DU3UYECKOMY M TCHUXHYECKOMY
3JI0pPOBbIO;

coOJIIOICHUST TPaBUJI OE30MAacHOr0 OOpallleHusi C BEIIeCTBAMU B  OBITY,
ITOBCEIHEBHOM KM3HH, B TPYAOBOU NEATENBHOCTH;

IOHMMaHUS LIEHHOCTU MPaBUJI UHAWBUYaIbHOI'O U KOJUIEKTUBHOIO O€30IaCHOI0
NIOBEJICHUS B CUTYALUsX, YTPOXKAIOUIUX 3JOPOBBIO U KU3HU JIIOJIEH;

OCO3HAHUSl TIOCJTEICTBUN U HENPUSATUS BPEIHBIX MPUBBIUEK (YIOTpeOseHus
aJIKOT0J15, HAPKOTUKOB, KYPEHHUS);

5) TpyA0BOro BOCIUTAHMS :

KOMMYHHUKAaTHBHON KOMITIETEHTHOCTH B YU€OHO-MCCIIEI0BATEIHLCKON e TEIbHOCTH,
OOIIIECTBEHHO TOJIC3HOMN, TBOPUECKOMN M IPYTUX BUAAX JIEATCIHHOCTH,

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

MHTEpEeca K MPaKTUIECKOMY U3YICHHIO MPO(ECCHI pa3IMIHOTO POJIa, B TOM YHCTIC
Ha OCHOBE MTPUMEHEHUS MPEAMETHBIX 3HAHUHN 110 XUMHH;

YBOXEHHS K TPYY, JIOJSAM TPYy/a U pe3yJbTaTaM TPYJAOBOU NE€ITeITbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BHIOOPY MHIWBHIYAIBHOW TPACKTOPUH OOpa30BaHMSI,
Oymymielt mpodeccnn W peanu3alud COOCTBEHHBIX >XU3HEHHBIX IUIAHOB C YUETOM
JMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XHMHUHU, HHTEPECOB M MOTPEOHOCTEH
00I111eCTBa;

6) IKOJI0OrH4eCcKOro BOCIIUTAHHUS:

AKOJIOTHYECKH I€JIECOO00Pa3HOTr0 OTHOIIEHUS K TPHUPOJEC KaK HMCTOYHUKY
CYLIECTBOBAHUS KU3HU Ha 3eMJIE;

MOHUMAHHS TJIOOAJIBHOTO  XapaKTepa HSKOJOTHYECKHX MpoOJieM, BIHMSHUS
AKOHOMUYECKHUX MPOLECCOB HA COCTOSHUE MPUPOAHON U COLMAIBHOU CPEJIBL;

OCO3HAHUSI HEOOXOIMMOCTH HCIOJIb30BAHUS JOCTHXKCHUNM XUMHHM JJIS PEUICHUS
BOIIPOCOB PALMOHAIBHOI'O TPUPOIOTIOJIH30BAHUS;

AKTUBHOTO HENPUATHUS ACHUCTBHUM, NMPUHOCAIIMX BPEN OKPYXKAIOIIEH HPUPOAHOU
cpelle, yMEHHUs MPOTHO3UPOBATH HEOJIATONPUITHBIE HKOJOTHUUYECKUE TOCIEICTBUS
MPEANPUHUMAEMBIX JIEMCTBUN U TIPEIOTBPAlIaTh UX;

HaJIMYUSl PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, 3KOJIOTHYECKOM KYJIbTYPHI,
OMbITa JEATEIBHOCTH 3KOJOTMYECKOW HAIpPAaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCA
UMHU B TIO3HABATEIIHLHOW, KOMMYHHUKATUBHON M COLIMAJILHOM MPaKTHUKE, CIOCOOHOCTU H
YMEHUS aKTUBHO MPOTUBOCTOATH UACOJOTUH XeMo(poOuu;
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7) HEHHOCTH HAYYHOr' O TIO3HAHMS :

MHUPOBO33PEHNUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
OOIIIECTBEHHOM MPaKTUKH;

MOHMMAaHUs CrieU(PUKNA XUMUK KaK HayKd, OCO3HaHMS €€ poju B (pOpMUpPOBAHUU
PAllMOHAIBHOTO HAYYHOIO MBILUICHUS, CO3JaHUM LEJIOCTHOIO ITPEACTaBIICHUS
00 OKpYKarollleM MUpPE Kak O €MHCTBE MPUPOJIbI M YEJIOBEKA, B TO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEN U PelIeHUH MpoOIeM COXpaHEHUs TPUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTH B 0COO0M 3HAUMMOCTH XUMUHU JIJII COBPEMEHHOM ITUBUIIM3AIUU: B €€
TYMaHUCTUYECKON HAIpaBICHHOCTH W BAXKHOM PO B CO3JaHMH HOBOW 0a3bl
MaTepUaJbHON KYJIBTYphI, B PEUICHUM TJIOOATBHBIX MPOOJIEM YCTOWYHMBOIO pPa3BUTHS
YeJI0BEUECTBA — CHIPhEBOM, YHEPIeTUUCCKOM, ITUIIEBOM M IKOJIOTHISCKON O€30I1aCHOCTH,
B Pa3BUTHUU MEIUIIUHBI, 00CCIIEYECHUU YCJIOBHH YCHENIHOTO TpyAa U SKOJOTHYECKHU
KOM(OPTHOM KU3HU KAXKIOTO WieHa O0IIECTBa;

€CTECTBCHHO-HAYYHON T'PAMOTHOCTH: MOHUMAHMS CYIIHOCTH METOIOB IMO3HAHMS,
HCIIOb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh IOJydaeMble
3HAHUS JJIS aHaliM3a U OOBACHEHUS SIBJICHUN OKPYXKAIOLIET0 MUpa U MPOUCXOISIINUX
B HEM U3MEHEHUM, YMEHHMs JenaTh 0OOOCHOBAaHHBIC 3aKJIFOUCHHUS Ha OCHOBE HAyYHBIX
(haKTOB ¥ UMEIOIIUXCS JAHHBIX C LEbIO MOJIYYEHUsI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJB30BaTh XMMHUUYECKUE 3HAHUS JUIS PEIICHUS
po0JIeM B peaibHbIX )KU3HEHHBIX CUTYaIUAX;

MHTEpPECa K MO3HAHUIO, UCCIEA0BATEIbCKON e TEIbHOCTH;

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

UHTEpeca K OCOOEHHOCTSM Tpyda B pas3nudHbIX cdepax mpodheccuoHaabHOMI
JEATENbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIE pE3yJIbTaThl OCBOECHHS IPOrpaMMbl 10 XUMHUU Ha YpPOBHE
cpeaHero oo1ero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBbIE IS (dopMupoBaHUs MUPOBO33PEHMUS 00yJarommxcs
MEXIUCHUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIeHAYyYHbIE TOHSATHS, OTpaKaIOIIne
LEJIOCTHOCTh HAYYHOH KapTUHBI MHpa U CTIEUU(UKY METOAOB MTO3HAHMS, UCIIOIb3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, SIBIEHUE, IMPOLECC, CUCTEMA,
HAy4YHBIA (paKT, MPUHLINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsI, UCCIICOBAHNUE,
HaO0JII0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCalbHbIE y4yeOHble JelcTBUS (MO3HABaTeJIbHbIE, KOMMYHUKATHUBHBIE,
peryiaTuBHbIe), obecnieunBatone (popmupoBanre (GyHKIMOHAIBHOW TPaMOTHOCTH WU
COLMAIbHON KOMMETEHLUN 00yYaroINXCs;

CIIOCOOHOCTh O0YYaOIIMXCSl HMCIOJIb30BaTh OCBOCHHBIE MEXIUCIUIIIIMHAPHEIE,
MHUPOBO33PEHYECKHE 3HAHUS U YHHBEpPCAIbHbIC yueOHbIE NEHCTBUS B MO3HABATEIbHOMN
Y COLIMAIBHOM ITPAKTHUKE.
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MeTaHpe,Z[MeTHBIC PE3YIbTATBI OTPAXKAIOT OBJIAACHUC YHUBCPCAJIbHBIMU y‘l€6HBIMI/I
IMO3HAaBATCIIbHBIMHA, KOMMYHUKATUBHBIMHA U PCTYJIITHBHBIMU I[@flCTBHHMH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA
ba3oBble JJornueckue aeiicTBUS:

CaMOCTOSITEILHO (POPMYIMPOBATh U aKTYaJTU3UPOBATh MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONPENEIIATH LEIU IESITEIbHOCTH, 3a/1aBasl MapaMeTPhbl U KPUTEPUU UX TOCTUKECHUS,
COOTHOCHUTD PE3YJIbTAThI AEATCIBHOCTH C MOCTABIICHHBIMHU LIEISIMU;

WCIIOJIb30BATh MPU OCBOCHWH 3HAHWU MPUEMBI JJOTUUECKOTO MBIIIJIEHHUS: BBIICISITh
XapakTEPHbIE TMPU3HAKKM MOHSATHUM M YCTAHABJIMBATh WX B3aMMOCBS3b, HCHOJIB30BATh
COOTBETCTBYIOIIUE MOHSTHS JJIs1 OOBSICHEHUS OTAEIbHBIX (PAKTOB U SIBJICHUM;

BBLIOMPATh OCHOBAHUS W KPUTEPUU ISl KJIacCU(PUKAIIMU BEIIECTB U XUMUUYECKUX
peakuui;

YCTaHABJIUBATh MPUUYNHHO-CJIEICTBEHHBIC CBS3U MEXAY U3YYaEMbIMU SIBICHUSIMU;

CTPOUTDH JIOTUUYECKHE pacCyXAcHUs (MHIyKTUBHBIC, ICIYKTUBHBIC, 10 aHAJIOTHH),
BBIABJISATh 3aKOHOMEPHOCTH H TMPOTUBOPEUMS B PACCMATPUBAEMBIX SBJICHHUSX,
(GhOopMyIIMPOBATh BHIBOABI U 3aKIIIOUCHUS;

MPUMEHATh B IIPOLECCE IMO3HAHUS HCIIOJIb3YEMbIE B XHWMHH CHUMBOJIMYECKHUE
(3HAKOBBIC) MOJIEIIH, TPEOOPA30OBBIBATH MOJICIBHBIE MIPEICTABICHUS] — XUMUYECKUM 3HAK
(cuMBOJI) dJeMEHTa, XUMHUYecKas ¢GopMynna, ypaBHEHHE XHUMHUYECKOM peakiud —
IIPH PEIICHUN y4eOHBIX TTO3HABATEIBHBIX U MPAKTUYSCKUX 3aJ1a4, IPUMCHSTh Ha3BaHHbIC
MOJICTIbHBIE TIPEJICTABICHUS ISl BBISBICHUS XapPAKTEPHBIX IPU3HAKOB H3Yy4aeMbIX
BEIIECTB U XUMUYECKUX PEAKIIHH.

ba3oBble ucciaenoBarelbCKue 1eMCTBHS:

BJIaJIETh OCHOBAaMHU METO0B HAYYHOI'O [TO3HAHUSA BEILIECTB U XUMUYECKUX PEAKIIUIA;

dbopMynIMpoBaTh MEIM M 3aJa4yd HCCIEIOBAaHMS, HCIIONb30BaTh ITOCTABJICHHBIC
U CaMOCTOATENLHO C(HOPMYTUPOBAHHBIE BOITPOCH B KAYECTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI 11 (DOPMUPOBAHUS THIOTE3bl MO MPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX
CYXKJICHUU;

BJIaJICTh HABBIKAMU CAaMOCTOSITEILHOIO TIJIAHUPOBAHUS U MPOBEJACHUS YIEHUUECKUX
AKCIEPUMEHTOB, COBEPIIECHCTBOBaThH YMEHHs HaOII0AaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJILHO TPOTHO3MPOBATh €r0 pe3yiabTar, (opMyIupoBaTh OOOOIICHHUS WU
BBIBOJbI OTHOCUTEJILHO JOCTOBEPHOCTH PE3YJbTATOB HCCIEIOBAHMS, COCTABJISThH
00OCHOBaHHBIM OTYET O MPOACIaHHOMN padoTe;

pruoOpeTaTh ONBIT YYSHUUECKON MCCIIeT0BaTeILCKON U TTPOSKTHOM JesATeILHOCTH,
MPOSIBJISITH CIIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHUSI
MPaKTUYECKUX 3aJ1a4, TPUMEHEHUIO Pa3JIMYHbIX METOJIOB IMO3HAHUSI.

Pabora ¢ undgopmaunmneii:
OPUEHTUPOBATHCS B PA3TUYHBIX MCTOYHUKAX WMH(OpMaruu (HaydHO-TIOMyJsipHas
JUTEpaTypa XUMMHUUYECKOTO COJIEpKaHMs, CIpaBOYHBIC MOCOOUs, pecypchl MHTepHeTa),
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aHAJIM3MPOBATh MH(OPMALIMIO PA3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, KPUTUUECKU
OLIEHUBATh €€ TOCTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

bopMyTupOBaTH 3aMPOCHl M TPUMEHSITH PA3TUYHBIE METOJIBI PH MTOUCKE U OTOOPE
uH(pOopMaIi, HEOOXOAMMOM /1711 BBIIOJHEHUST y4€OHBIX 3a/1a4 ONMPEAEIIEHHOTO TUIIA;

npuoOpeTaTb  OMBIT  HCIOJNB30BaHUA  WH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMANIbHYIO0 (HOpMY MpeacTaBlieHUs WH)opMaru
(cxembl, TpaduKy, AUArpaMMbl, TAOJIHIIbI, PUCYHKH U JPYTHUE);

UCMOJIb30BaTh Hay4YHBIH A3BIK B KaueCTBE CPEICTBA MpH PabOTe C XUMUYECKOU
uH(dopMaIeil: MPUMEHSATh MEXIpPEeAMETHbIE (PU3NUECKUEe U MAaTeMaTUUYECKUE) 3HAKU U
CUMBOJIBI, POpMYJIbI, a00OpEBUATYPBI, HOMEHKJIATYPY;

UCMOJIb30BaTh 3HAKOBO-CUMBOJIMUYECKHUE CPEICTBA HATJISIAHOCTH.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIbHBIC yqeﬁﬂble HeﬁCTBHﬂ:

3aaBaTh BONPOCHI IO CYHIECTBY OOCYXJaeMOM TEMbl B XOJA€ JAHajora
W/WIA  TUCKYCCHUU, BBICKA3bIBaTh WJCH, (QOPMYIHPOBATh CBOU IPEATIOKEHUS
OTHOCHTEJIHHO BBITIOJHEHUS MPEITI0KEHHOM 3a/1a4H;

BBICTYNIaTh C TIpEe3eHTAIlMel pe3yJbTaTOB IO3HABATEIILHOW JIEATEILHOCTH,
MOJIYUCHHBIX CaAMOCTOATENILHO WJIM COBMECTHO CO CBEPCTHHKAMU TPHU BBITIOJHEHUU
XUMHUYECKOTO DKCIEPUMEHTa, MPAKTHICCKOW pPabOThl IO HCCIACIOBAHWIO CBOWCTB
W3Y9aeMbIX BEIICCTB, peaM3aliKi y4eOHOTrOo TpoeKkTa, W (POPMYyIUPOBATH BBIBOJIBI
Mo pe3yibTaTaM MPOBEAEHHBIX WCCICAOBAHMM MYyTEM COTJIACOBAHUS TTO3HMIMH B XOMC
00CYXEHUS U OOMEHA MHEHUSIMHU.

PerynsiTuBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA

CaMOCTOSITEJIbHO ~ TUIAHUPOBAaTh U OCYIIECTBIATH CBOIO  IMO3HABATEIILHYIO
NEeSITeNLHOCTh, oOmpenessisi e€ 1end | 3a7add, KOHTPOJIMpPOBaTh W IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH MPEAiaraeMblil aIrOpUTM ACHCTBUN TIPU BHIIOJIHEHUN
y4eOHBIX U HCCJIEAOBATEIbCKUX 3ajJlady, BbIOMpaTh Haubosee 3PGEeKTUBHBIA CIOCOO
UX pemieHHWs ¢ y4ETOM TIOMYYCHHUS HOBBIX 3HAHUH O BEIIECTBAX M XUMHUYECKUX
PEaKITUsX;

OCYIIECTBJISITh ~ CAMOKOHTPOJIb ~ JIEATEIbHOCTH Ha  OCHOBE  CaMOaHAJIM3a
Y CAMOOIICHKH.

[IpenmeTHbBIC pPE3yIIbTAThI OCBOCHHMS MIPOTPAMMBI 1o XUMUHU
Ha YrIIyOJIEHHOM YypOBHE Ha YpPOBHE CpeaHero ooOiiero oOpa3oBaHMs BKIIOYAIOT
cneruuyeckue g y4yeOHoro mnpeamera «XuUMUsS» HaydHblEe 3HAHHS, YMEHUS H
CHOCOOBI JIEWCTBUI TIO OCBOCHUIO, MHTEPIPETAIIMU U MPEOOPA30BAHUIO 3HAHUMN, BUIBI
JESTENHbHOCTH 10 TOJYYSHUI0 HOBOTO 3HAHUS M MPUMEHEHHWIO 3HAHWM B Pa3IMYHBIX
Y4EeOHBIX CHUTYyaIlUsAX, a TakK)Ke B peaJbHBIX JKU3HCHHBIX CHUTYaIUAX, CBSI3aHHBIX
¢ xumuel. B mporpamme mo XuMuM MpeAMETHBIE PE3yIbTaThl MPEACTABICHBI 10 TOaM
U3YYCHHUS.
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NNPEAMETHBIE PE3YJIbTATBI

10 KJIACC

[IpenmeTHBIC pe3yIbTaThl OCBOCHUS Kypca « OpraHudecKkas XUMUsD» OTPaKaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O MECTE€ M 3HAUYEHUU OPraHMYECKOW XMUMUU
B CHCTEME €CTECTBCHHBIX HAyK M €€ POJM B OOECIICUCHHH YCTOMYHMBOTO Pa3BUTHUS
YeJIoBeUeCTBA B PEIICHUHU IIPOOJIEM DSKOJIOTHYECKOW, DHEPreTHYECKOW M IHIIEBOU
0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, CO3IaHUM HOBBIX MATEpPUAIOB, HOBBIX
UCTOYHUKOB DJHEPrud, B OOECIEYCHUH PAIMOHAILHOTO  IPHPOIOIOIB30BAHUSA,
B (DOPMHPOBAHUY MUPOBO33PEHUS U OOIICH KYIbTYpPhI YETOBEKA, a TAK)KE SKOJTOTHICCKU
00OCHOBAaHHOT'O OTHOIIICHHSI K CBOEMY 3I0POBBIO U MIPUPOTHON Cpeje;

BJIaJICHUE CUCTEMON XUMUYECKUX 3HAHUMN, KOTOPAs BKIIOYAET: OCHOBOIOJIATAI0IIHE
MOHSATHS — XUMHYECKUH DJIEMEHT, aTOM, SIIPO U DJIEKTPOHHAst 000JI09Ka aToma, S-, p-, d-
aTOMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOE COCTOSHHS aTroMa, TUOPHAM3aIus
aTOMHBIX OpOUTasiel, MOH, MOJIEKYJIa, BAJICHTHOCTb, dJIEKTPOOTPHUIIATEIBHOCTh, CTEIICHB
OKHCJICHHSI, XHMUYECKasl CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00bEM, YTIEPOIHBIN
CKeJIeT, (PyHKIMOHAJIbHASI TPYIINA, paJuKajl, CTPYKTypHble (HOpMyibl (pa3BEPHYTHIE,
COKpalIE¢HHBIE,  CKEJICTHBIE), HM30MEpUs  CTPYKTypHass U  MPOCTPAHCTBEHHAas
(reomeTpuuecKasi, oOnmuueckas), W3OMEpbl, TOMOJOTUYECKUH psll, TOMOJIOTH,
YIIEBOAOPO/IbI, KUCIOPO- U a30TCOACPKAIIUE OPraHUYECKUE COCIUHEHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSIPHBIC COCIMHCHHS; TCOPHH, 3aKOHBI
(nepuoguueckuit 3akoH .M. MenpeneeBa, Teopus CTPOCHUSI OPraHUYECKUX BEILECTB
A.M. DbyrnepoBa, 3aKOH COXpAaHEHHS MAaCChl BEIIECTB, 3aKOH COXPAaHEHUS U
MIPEBPAIICHUS SHEPTHH MPU XUMUYECKUX PEAKITUAX ), 3aKOHOMEPHOCTH, CHMBOJUYCECKUN
SI3BIK XUMUHW, MUPOBO33PEHUECKUE 3HAHUS, JISKAIIME B OCHOBE TOHUMAHUS TPUYHHHOCTH
U CHCTEMHOCTH XMMHWYECKUX SIBJICHHI; TPEJICTABICHUS O MEXaHU3MaX XHUMHUYECKUX
peaKiuii, TEPMOJIMHAMHYECKUX M KUHETUYECKUX 3aKOHOMEPHOCTSIX WX MPOTEKaHUS,
O B3aUMHOM BJHUSHWUA aTOMOB M TPYII aTOMOB B MOJeKyJaX (MHAYKTUBHBIM U
Me3oMepHbid A dexTh, opueHtanTthl I u Il poma); dakTosoruyeckue CBEICHUS
O CBOWCTBaX, COCTaBe, IMOJYYEHHUHM W O€30MaCHOM MCHOJb30BAHUU BAKHEUIIUX
OpPraHMYECKUX BEUIECTB B OBITY M NPAKTUUYECKOW MEATEIHbHOCTH 4YeJIOBEKa, OOIIUX
HAyYHBIX TPUHIIAIIAX XHMHYECKOTO TMPOU3BOACTBA (HA TMPUMEpPE TMPOU3BOJICTBA
MeTaHoJIa, IepepadOTKu HEDTH);

chOpPMHUPOBAHHOCTh YMEHHUW. BBISBIATH XapaKTePHBIE TIPU3HAKH ITOHSATHH,
yCTaHABIMBATh WX B3aUMOCBS3b, HCIOJIB30BAaTh COOTBETCTBYIONIUE  TTOHITHS
IIPU ONMCAHUU COCTAaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUN;

c(hOopMUPOBAHHOCTh YMEHUI

UCIOJIb30BaTh XWMHYECKYI0 CHUMBOJHMKY JUII COCTaBICHUS MOJEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (HOPMYJS OpraHUuYECKUX
BCIIICCTB;

COCTaBIIATh ypPAaBHEGHHUS XHWMHYECKUX pEaKIMH W PACKPBIBaTh WX CYIIHOCTH:
OKHCJIUTETLHO-BOCCTAHOBUTEIILHBIX PEAKIIMI TTOCPEICTBOM COCTABJICHUS DJIIEKTPOHHOTO
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OajlaHca ATUX peaklMi, peakuii HOHHOro OOMeHa MyTEM COCTABJICHHUS UX IMOJHBIX U
COKpaIIEHHBIX HOHHBIX YPAaBHEHHUI;

M3TOTaBJIUBaTh MOJEIM MOJIEKYJ OPraHWYECKUX BELIECTB MJIA WILUIIOCTPALIMHU
UX XUMUYECKOr0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI: yCTaHABJIMBAaTh MPUHAMJICKHOCTh H3YUYEHHBIX
OpraHUYEeCKUX BEIIECTB M0 UX COCTaBY M CTPOCHHIO K OMPEAeIEHHOMY KiacCcy/Tpymime
COCIMHEHUHN, Odasamb UM Ha3BaHUs 1o cucremarnyeckor HomeHkiatype (IUPAC) u
npueooums TPUBUAIBHBIC HA3BaHUS JUIsI OTACIBHBIX MPEICTaBUTENICH OPraHUYECKUX
BEIIECTB  (ITWICH, alleTWIEH, TOJNYOJ, TDJIMIIEPUH, OTWUICHTIUKOIb, (EHO,
dbopManbaeru, aneTanbAeTH], aleToH, MYypaBbHHAs KHUCJIOTa, YKCYCHash KHCIIOTA,
CTEapUHOBas, OJEUMHOBAs, MAJTbMUTUHOBAS KHUCIOTHI, IJIMIMH, aJlaHWH, MAaJlbTO3a,
bpyKTO3a, aHUIIUH, AUBUHWII, U30TIPEH, XJIOPOMNPEH, CTUPOI U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHHUS OMPEEIATh BUJ XUMUYECKON CBSI3M B OpPraHUYeCKUX
COEIMHEHUAX (KOBaJEHTHAs U MOHHAsSI CBSI3b, G- U T-CBS3b, BOAOPOAHAS CBS3b);

c(hOpMUPOBAHHOCTb yYMEHUSI MNPUMEHATH IIOJIOXKEHUSI TEOPUM  CTPOCHUS
opranunyeckux 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 PA3TUYHBIX KJIACCOB OPraHMYECKUX
BEILIECTB: QJIKAHOB, LHKJIOAJIKAHOB, AJKEHOB, AJIKaJWCHOB, AJIKWHOB, apOMaTUYECKHUX
YIIE€BOAOPOJIOB, CHUPTOB, aJbJECTHUIOB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTBHIX H
CIIOXKHBIX 2(QUPOB, KUPOB, HUTPOCOCIUHEHUNW M aMUHOB, aMHHOKHUCJIOT, OEJIKOB,
VIJIEBOJIOB (MOHO-, AU- W TOJIMCaXapuJiOB), WILIIOCTPUPOBATh T'€HETHUUYECKYIO CBS3b
MEXKJIy  HHMH  ypPaBHEHUSMH  COOTBETCTBYIOIIMX  XUMHYECKUX  PEAKIUM
C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYIT,

c(hOpMUPOBAHHOCTh YMEHUS TMOATBEPXKIATh HAa KOHKPETHBIX MPUMEPAX XapakTep
3aBHCHMOCTH PEAKIIMOHHON CIOCOOHOCTH OPTaHMYECKUX COSAWHEHUM OT KPATHOCTH H
TUIA KOBAJIEHTHOU CBsI3U (G- U M-CBSI3W), B3AMMHOI'O BIIMSHUSI aTOMOB U TPYII aTOMOB
B MOJIEKYJIaX;

chOpMUPOBAHHOCTh YMEHHUSI XapaKTEpPU30BaTh HCTOUYHHUKU YIJIEBOJIOPOIHOTO
ChIpbsl (HE(hTh, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI €ro MnepepadoTKH M IMPAKTUUECKOE
pUMEHEHHUE TIPOAYKTOB MEePEepPadOTKH;

c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMOM 3HAaHUM O €CTECTBEHHO-HAYUYHBIX METO/IaX
MO3HAHUSI — HAOJIOJICHUH, U3MEPEHUU, MOJEIMPOBAHUH, IKCIEPUMEHTE (pPEaIbHOM U
MBICJICHHOM) U YMEHUS IPUMEHSTh 3TU 3HAHUS,

c(hOpMUPOBAHHOCTh YMEHHSI TPUMEHATh OCHOBHBIC ONEPaIlMd MBICIUTEIHHOM
NEATeIbHOCT — aHajiu3 W CHHTE3, CpaBHEHHE, O0000IIeHHE, CHCTEeMaTHU3alluIo,
BBISIBIICHHE TMPUYUHHO-CIEACTBEHHBIX CBS3€M — JUIsI U3YYECHHS CBOWMCTB BEUIECTB U
XHMHUYECKUX PEAKIIUM;

chOpPMHUPOBAHHOCTh YMEHUMN: BBIABIATh B3aUMOCBSI3b XUMHUYECKUX 3HAHUI
C TIOHATHUSIMU U TIPEACTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIJIsl Oojee
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OCO3HAHHOT'O TOHHWMAHUS CYIITHOCTH MaTepHajJbHOTO €IWHCTBA MHUpPA, HMCIOJIb30BaTh
CHUCTEMHBIC 3HAHUS IO OPTraHUYECKOM XUMHHU JUIsI OOBSICHEHHUS W IIPOTHO3UPOBAHUS
SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPONY;

c(hOpMUPOBAHHOCTb YMEHUI: MPOBOAUTH PACUETHI MO XUMHUUYECKUM (opmynaM u
YPaBHEHUSIM XUMUUYECKUX PEAKIMN C MCIOJIb30BaHUEM (PU3MYECKUX BEIMYUH (Macca,
00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJWYECTBEHHOM
CTOPOHBI: PacUY€ThI 10 HAXOXKACHUIO XUMHUUYECKOW (DOPMYIIBI BEIIECTBAa MO M3BECTHBIM
MAaCCOBBIM JIOJSIM XMMHMYECKHX DJIEMEHTOB, NPOAYKTaM CropaHusi, IUIOTHOCTH
ra3000pa3HbIX BEIIIECTB;

chOpPMUPOBAHHOCTh YMEHUMW: MPOTHO3WPOBATh, AHAIU3UPOBATH W OIEHUBATH
C MO3UITUN IKOJIOTHYECKOM O€30MaCHOCTU MOCIEACTBUS OBITOBOM U MPOU3BOCTBEHHOM
NEATeIbHOCTH 4YeJIOBeKa, CBS3aHHOM C TepepaboTKOM BeIIeCTB, HCIIOIb30BaTh
MOJIYYEHHBbIE 3HAHUS JUIS TPUHSATHS TPaAMOTHBIX pEIICHUN MpoOJieM B CHUTYyaIlUsX,
CBSI3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHII: CaMOCTOSITEIbHO TMJIAHUPOBaTh U TMPOBOJAUTH
XUMHUUYECKUN IKCIEPUMEHT (IMOTYyYEHUE M U3YUYEHUE CBOMCTB OpPraHMYECKUX BEIIECTB,
KaueCTBEHHBIE PEaKIMM YrieBOJOPOJOB Pa3IMUHBIX KJIACCOB U KHUCIOPOJCOACPKAIINX
OpraHWYEeCKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad IO PaClO3HABAHUIO
OpraHWYEeCKHX BEIIECTB) C COOJIOJIGHMEM TpaBUiI 0e301acHOro  oOpalleHus
C BEIIECTBAMU 1 JJaOOpaTOPHBIM 000PYyI0BaHKEM, (DOPMYIIUPOBATH LIEJIb UCCIICIOBAHNS,
MPEACTABIATh B Pa3IMIHOM (opMe pe3ynbTaThl AKCICPUMEHTA, aHAJIM3UPOBATh H
OILICHUBATh UX JIOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHHUIA:

coOJIroIaTh MpaBWiIa OSKOJOTMYECKH I€JIECOO0Pa3HOr0 TMOBEACHUS B  OBITY
U TPYIOBOW JACSATEIBLHOCTH B I1IETSAX COXPAHEHHUS CBOETO 3J0pPOBbs, OKpYKarouien
MIPUPOJHOMN CPEABl U JOCTUKEHHS €€ YCTOMUYMBOIO PA3BUTHS,

OCO3HABAaTh OMACHOCTb TOKCHYECKOTO JICMCTBUSI HAa IKUBBIE OpPraHU3MBI
OIpeEIEHHBIX OPraHUYECKUX BEIIECTB, MOHKUMas cMbica nokazatesns [1JIK;

AHATM3UPOBATH  IE€JIECOO0PA3HOCTh  MPUMEHEHUS  OPraHWYECKUX  BEIIECTB
B IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3pEHHUS COOTHOIIICHUS PUCK-TIONH3A;

chOpMUPOBAHHOCTh  YMEHHUM.  OCYIIECTBJIATh  IICJICHANPABICHHBIM  MOUCK
XUMUYECKOM WH(pOpMAIIMU B Pa3IUYHBIX HCTOYHMKAX (HaydyHas WU y4eOHO-HaydHas
JuTEepaTypa, CpeAcTBa MaccoBod uHbopmaiuu, VHTepHET W Jpyrue), KpUTHUYECKU
aHaIU3Uposams XUMUUYECKYI0 WH(OpMalUIo, nepepabamviéams €€ U UCNOL308AMDb
B COOTBETCTBHHM C IOCTABJICHHON Yy4eOHOM 3a1aueii.

11 KJIACC
[IpenmeTHbIe pe3ynbTaThl OCBOEHUs Kypca «OOmas U HEOpraHUYecKas XUMHU
OTPAXKAKOT:
chOPMUPOBAHHOCTh  MPEACTABICHUN: O MAaTePUATBHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTU SBJIECHUN MPUPOJBI, O MECTE U 3HAYCHUU XUMHUU
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B CHUCTEME E€CTECTBEHHBIX HayK M €€ pojii B 00ECIEUYEHUHU YCTOMYMBOTO PA3BUTHA,
B PpELICHUH NIpOOJEM 3SKOJIOTMYECKOW, IHEPreTUYECKOW W MHILEBOM O€30MacHOCTH,
B Pa3BUTHUU MEIUIIMHBI, CO3[JaHUU HOBBIX MAaTEPUAJIOB, HOBBIX MCTOYHHUKOB SHEPIHH,
B 00ECHeYeHMH  pPALHMOHAIBHOTO  MIPUPOAOIONb30BaHUA, B  (HOPMHPOBAHUU
MHUPOBO33pEHUSI U OOUIEH KYIbTYphl YEIOBEKA, a TAKXKE IKOJIOIMUYECKH 0OOOCHOBAHHOT O
OTHOLLIEHHUSI K CBOEMY 3/I0POBBIO U IIPUPOIHOM CPEE;

BJIaJICHUE CUCTEMON XUMUUYECKUX 3HAHUW, KOTOPAsl BKIIFOUAET: OCHOBOIIOJIATAK0LINE
MOHATHUSL — XUMHUYECKHI AJIEMEHT, aTOM, SIIPO aTOMa, U30TOMBI, JIEKTPOHHAST 000JI0YKa
atroma, S-, p-, d-aToMHbIe OpOHMTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHHS aToMa,
THOpUIN3aAIUS ATOMHBIX opOuTaNeH, VIOH, MOJIEKYJIa, BAJICHTHOCTb,
ANEKTPOOTPULIATENILHOCTh, CTENEHb OKHUCIIEHUS, XUMHYEcKash CBsI3b (KOBaJEHTHas,
WOHHAs, METaJUIMYecKasi, BOJOPOJAHAs), KpUCTAIMYECKasl peleérka, XUMUYecKas
peakius, pacTBOp, AIEKTPOIUTHI, HEIJIEKTPOJIUTHI, SJIEKTPOJIUTUUECKAs JUCCOLMALNS,
CTENEHb JWCCOLMALNK, BOJOPOIHBIA II0KA3aTelb, OKHUCIUTENIb, BOCCTAHOBHUTEIb,
TeI0BON 3(PPEKT XUMUUECKON PEaKINH, CKOPOCTh XUMHUYECKOW PEaKIINN, XUMUIECKOE
paBHOBECHE; TEOPUM H 3aKOHBI (TEOpus AIEKTPOIUTHYECKON IUCCOLMALINH,
nepuoanueckuil 3akod .M. MenaeneeBa, 3aKOH COXPAHEHHUSI MAacChl BEIIECTB, 3aKOH
COXpPAHEHUS W MPEBPALICHUS SHEPTUU MPHU XUMUUYECKUX PEAKIMUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIMX MAcC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUMN SI3bIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE IIOHUMAaHUS MPUYUHHOCTU U
CUCTEMHOCTH XUMMYECKUX SBJICHUW; COBPEMEHHBIC IMPEICTABICHUS O CTPOCHUHU
BEIIECTBA HAa AaTOMHOM, HWOHHO-MOJICKYJISIPHOM M HaAMOJEKYJISPHOM YPOBHSX;
MPEACTABJICHUSI O MEXaHW3MaX XUMHUUYECKHX pPEakIuh, TEePMOAMHAMUYECKUX
M KUHETUYECKUX 3aKOHOMEPHOCTSIX HX IMPOTEKaHHUs, O XHMHUYECKOM PaBHOBECHUH,
pacTBOpax v JUCIEPCHBIX cucTeMax; (PaKTOIOTHYECKHE CBEACHHS O CBOMCTBAX, COCTABE,
MOJIYYCHUH W O€30MaCHOM HCIIOJIb30BAHUU BAKHEHIIMX HEOPraHUYECKHX BEIIECTB B
OBITYy W TIPAKTUYECKON JESITEILHOCTH 4YEJIOBEKa, OOIMX HAYYHBIX MPUHITUAIIAX
XUMHUYECKOT0 MTPOU3BOCTBA;

chOpMHUPOBAHHOCTh YMEHHUMW. BBISBIIATH XapaKTePHbIE TPU3HAKH TIOHSATHUH,
ycmauaenueams HUX  B3aUMOCBA3b, UCHOJIb306amMb  COOTBETCTBYIOLIME IOHSTHUS
IIPU OMMCAaHWN HEOPTAHMYECKHUX BEIIECTB U UX IPEBPALLICHUN;

chOpMUPOBAHHOCT, ~ yYMEHHSI  MCIOJb30BATb  XUMHUYECKYI0  CHUMBOJIMKY
JUIsL  cOoCTaBlieHHusT (QopMyll BEIIECTB M YpaBHEHMM XMMHUYECKUX  PEaKIIHil,
cucrematnueckyto HomeHkIaTypy (IUPAC) u TpuBManbHbIE Ha3BaHUA OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTb YMEHHUS OIpPEACATh BaJEHTHOCTb U CTENEHb OKHUCICHUS
XUMHUUYECKHUX DJIEMEHTOB B COEMHEHUSIX, BUJI XUMUYECKOMN CBSA3U (KOBaJIEHTHAsI, HIOHHAs,
MeTalTnYecKasi, BOJOPOIHAS ), TUIl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

chOpPMUPOBAHHOCTh ~ YMEHHUS OOBSCHATH 3aBUCHUMOCTh  CBOMCTB  BEIIECTB
OT BHJAa XWMHYECKOW CBSI3M M THIA KPUCTAUIMYECKON pPEmETKH, OOMEHHBIN
U JJOHOPHO-AKIIETITOPHBIA MEXaHU3MbI 00pa30BaHNs KOBAJICHTHON CBS3U;
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chOpMUPOBAHHOCTh YMEHUM: KJIaCCU(PUIIMPOBATh: HEOPraHUYECKHUE BEIIeCTBa
[0 UX COCTaBY, XMMHUYECKUE PEAKIMU MO Pa3IMYHbIM MpPHU3HAKAM (YHUCITYy U COCTaBY
pearupyomnmx BeHIeCTB, TEMIoBOMY H(h(EeKTy peakiuu, H3MEHEHUIO CTEleHeH
OKHCJICHHUSI ~ DJIEMEHTOB, OOpaTUMOCTHM, YYacTHIO Karaiu3aTopa U  JApYyTue);
CaMOCTOSITEILHO 8b10Upamb OCHOBAHUS W KPUTEPUU IS KJIACCU(DUKAIMKU H3ydaeMbIX
BEILIECTB U XUMUYECKUX PEAKIIUN;

chOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICI TEPUOJUYECKOTO 3aKOHA
JI.1. MenneneeBa U IeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYI0, OOBSICHUTENIbHYIO U
MPOrHOCTUYECKYIO (PYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUI . XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE aTOMOB H
MOHOB XHMMHMYECKUX 3JJIEMEHTOB MEPBOrO—YETBEPTOro InepuonioB llepuogmueckon
cucrembl J[.MI. MenneneeBa, uCHONb3ys MOHATHUS «IHEPIETUYECKUE YPOBHUY,
«OHEPreTHYECKHE IOAYPOBHW», «S-, P-, d-aToMHBIE OpOWTAIM», «OCHOBHOE U
BO30Y)KJIEHHOE JHEPreTUYECKUE COCTOSIHUSL aToMay»; OOBICHATh 3aKOHOMEPHOCTH
VM3MEHEHUsI CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCIMHEHUM 110 IIEPUOIAM U TPYIIIIaM
[lepuonnueckor cucremsl .M. MeHneneeBa, Bal€HTHbIE BO3MOXHOCTH aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOCHMS X BJIEKTPOHHBIX 000JI0UYEK;

c(hOpMUPOBAHHOCTh YMEHUI: XapaKTepU30BaTh (OMUCHIBATH) OOIIUE XUMUYECKUE
CBOICTBA BELLIECTB PAa3IMYHBIX KJIACCOB, HOOMBEPHCOANb CYIIECTBOBAHUE T€HETHUECKOM
CBA3U  MEXIYy  HEOPraHMYECKMMHM  BEIIECTBAMU C  I[OMOIIBIO  YPaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

chOpMUPOBAHHOCTb  YMEHHUS  PacCKpbIBaThb  CYIIHOCTH: OKHCJIUTEIBHO-
BOCCTAaHOBHTEJIbHBIX PEAKIIMI TTOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OaiaHca dTUX
peaKInii; peakifii HOHHOTO OOMEHa MYTEM COCTaBJICHUS WX TMOJHBIX U COKPAIIEHHBIX
WOHHBIX YPaBHEHMM; pPEaKIUM TUIPOJIM3a; PEAKIUM  KOMILIEKCOOOpa3oBaHUs
(Ha mpuMepe THAPOKCOKOMILIEKCOB IMHKA U aJTFOMUHUS);

c(hOpMUPOBAHHOCTH YMEHUS OOBSICHATH 3aKOHOMEPHOCTH ITPOTEKAHUS XUMUYECKHUX
peaKLUil ¢ yYETOM UX SHEPreTUUYECKUX XapPaKTEPUCTUK, XapaKTep U3MEHEHHS CKOPOCTH
XUMHUYECKON peakmuy B 3aBUCHMOCTH OT PAa3IMYHBIX (DAKTOPOB, a TAKXKE XapakTep
CMEIIEHUS] XUMHUYECKOTO PAaBHOBECUS IO/ BIMSIHUEM BHEIIHUX BO3JAEHCTBUI (IPUHIIUI
Jle lllarense);

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEepU30BaTh XMMHUYECKHUE PEAKIUHU, JIekKaIre
B OCHOBE IMPOMBIIIJICHHOTO MOJYYEHHUsI CEPHOM KUCIOThI, aMMHUaKa, OOlIMe HAy4YHBIE
IIPUHLIUIIBI XUMHYECKUX IIPOU3BOJICTB; 11EJIECO00Pa3HOCTD IIPUMEHECHUS
HEOPraHUYECKUX BEILECTB B MMPOMBIIIJIEHHOCTU U B OBITY C TOYKH 3PEHUS COOTHOIICHUS
PHUCK-TI0JIb3A;

c(hOpMUPOBAHHOCTH BIIQJICHUSI CUCTEMOW 3HAHUW O METOJaxX HAyYHOrO MO3HAHUS
SBJICHUN TPUPOIbl — HAOMIOJEHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJIICHHBIN ), UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKaX, yMEHUS MPUMEHSTh
OTU 3HAHUSA TPU SKCIEPUMEHTAILHOM HCCIICIOBAHUU BEIIECTB M ISl OOBSICHEHUS
XUMHWYECKUX SBJIICHUN, HMMEIOIUX MECTO B MPUPOJIEC, MPAKTUYECKOW ESTEIbHOCTH
YeJI0BEKA U B IIOBCEIHEBHOM »KU3HU;
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c(hOpMUPOBAHHOCTh YMEHHUS BBISIBIATH B3aMMOCBS3b XHUMHUYECKUX 3HAHUU
C MIOHATHUSIMU U MPEJCTABICHUSIMU JAPYTUX €CTECTBEHHO-HAYYHBIX NMPEAMETOB JIJIsl 60Jee
OCO3HAHHOT'O MOHUMAaHUs MaTEPUAILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHSI MPOBOAUTH PACUYEThI: C HCIOIb30BAaHUEM MOHITUN
«MaccoBast JOJIsl BEIIECTBA B pACTBOPE» U «MOJISIpPHAS KOHLUEHTPALMS; MACCHI BEILIECTBA
uim o0bEMa raza Mo M3BECTHOMY KOJUYECTBY BEIECTBA, MAcce WM O0BEMY OJHOrO
U3 YYaCTBYIONIMX B PEAKIMU BEIIECTB; TEIJIOBOro 3(ddexra peaxkiuu; 3HAUYCHUS
BOJOPOAHOrO IOKAa3aTeNisi PacTBOPOB KHUCIOT W IIEJIOYEH C H3BECTHOM CTENEHBIO
JUCCOIMAIINK; Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEaKINH, €CJIA OJTHO
M3 HCXOJHBIX BEILIECTB JaHO B BHJIE pPacTBOpa C OMNPEACIIEHHONM MaccoBOMl mojeit
pPacTBOPEHHOI'O0 BEIIECTBA WJIM JaHO B H30BITKE (MMEET MPUMECH); JOJIM BBIXOJa
MPOJIYKTA peaKIuu; OObEMHBIX OTHOILICHHUH T'a30B;

chOpMUPOBAHHOCTh YMEHHI: CaMOCTOSITEIbHO TJIAHUPOBaTh U IMPOBOAUTH
XUMUYECKUN JKCIIEPUMEHT (MPOBEICHUE PEaKIMil MOHHOrO OOMEHa, MOATBEPKJICHHE
KaueCTBEHHOTO COCTaBa HEOPraHUYECKUX BEIIECTB, OIPEICIICHUE CPEAbl PaCTBOPOB
BCIIECTB C IIOMOINBI0 WHIUKATOPOB, HW3YYCHHE BIUSHUSA Pa3IUYHBIX (PaKTOpOB
Ha CKOPOCTb XMMHUYECKOW pPEaKlMH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad MO TeMaMm
«Metamel» u «Hemeramnel») ¢ coOnrofeHueM MpaBuil O€30MacHOr0 OoOpalieHus
C BEIIECTBaMU U JIa0OpaTOPHBIM 000pyA0BaHUEM, (POPMYTUPOBATH 11EIh UCCIICIOBAHUS,
npeocmasisims B PA3NAYHON (OpMe pe3ysbTaThl HKCHEPUMEHTA, aHAIUUPOBAMb
Y OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHHM: COOJIO/aTh MpaBUIa MOJB30BAHUS XUMHUYECKOU
MOCy1I0M 1 1a00paTOPHBIM 000PY0BaHUEM, OOpAIEHHUsI C BEIIECTBAMHU B COOTBETCTBUU
C UHCTPYKLMSIMHU TI0 BBIMOJHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB, SKOJIOTHUECKU
1[eJIECO00Pa3HOro MOBEJEHUSI B ObITY U TPYIOBOM JIEATEIHHOCTH B IEJSIX COXPaHEHUS
CBOEr0 30POBbs, OKPYKAIOIIEH NPUPOAHOM CpeAbl U JOCTHKEHUS €€ YCTOMYMBOIO
Pa3BUTHS, OCO3HAB6AMb OMACHOCTh TOKCUYECKOTO JIEUCTBUS HA >KUBBIC OpPraHU3MBbI
OTpeeIEHHBIX HEOPraHUYECKUX BEUIECTB, MOHUMAasi cMbich nokazatens [1JIK;

chOpMHUPOBAHHOCTh ~ YMEHHUW:  OCYIIECTBJIATH  IIE€JICHAMPABICHHBI  ITOUCK
XUMUYECKOM WH(pOpMAIIMK B Pa3IUYHbIX HCTOYHMKAX (HaydyHas W y4eOHO-HaydHas
JuTepatrypa, CpeacTBa MaccoBoi uHbpopmaiuu, MHTepHET W Jpyrue), KpUTHUECKU
aHAJIM3UPOBAaTh XMMHUYECKYI0 HH(oOpMaluio, mepepadaTbiBaTh €€ W HCIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON Y4eOHOM 3a1aucii.
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10 KJIACC
HanmenoBanue
Ne KonmuaecTBo OCHOBHBIE BUJIBI JICITEIbHOCTH
pa3iesioB U TEM [IporpammHoOe conepxkaHue
n/m 4acoB oOy4aromuxcs

y4eOHOI0 IIpeIMeTa

Paznen 1. TeopeTnueckue oCH

OBbI OPraHUYEeCKOM XUMUM

1.1

[Ipenmer oprannyeckou
XUMUHU.

Teopust ctpoeHus
OpPraHUYECKUX
COETMHEHNH

A. M. byrneposa

8

[IpenMer u 3HaUYEHHUE OPraHUYECKOU
XUMUH, IPEJICTABICHUE O MHOT000pa3uu
OpPraHUYECKUX COCTMHEHUMN.

DJEKTPOHHOE CTPOCHUE aTOMa YIiIepoa:

OCHOBHOE M BO30Y)KJI€HHOE COCTOSIHUS.
BanenTHbie BO3MOKHOCTH aToMa
yriepoja. XuMHUYECKas CBSI3b

B OPraHUYECKUX COCNNMHEHUSX. THUIIbI
TUOpUIN3AINK aTOMa YIIIepo/ia.
MexaHun3Mbl 00pa30BaHusl KOBAJICHTHOM
CBs13H (OOMEHHBIN M JIOHOPHO-
aKIenTOpHbIN). TUIBI IEpeKPhIBAHUS
aTOMHBIX OpOUTAaJIeH: G- U T-CBS3U.
OnunapHas, 1BOMHAA U TPOMHAs CBS3b.
CrniocoObI pa3pbiBa CBI3€i B MOJIEKYIJIax
oprannveckux Bemects. [lonsTue

0 CBOOOJTHOM pajiuKaie, HyKjaeopuie u
aeKTpoduIe.

Teopust CTpOCHUST OPraHUYECKUX

PaCKpBIBaTB CMBICJT U3Yy4aCMbIX

MOHSTUH (BBIICIATh UX XapaKTePHbIE
NPU3HAKK) U IPUMEHATH 3TU TOHITHUS

MIPU OMUCAHUM COCTaBa U CTPOCHHUS
BEIIECTB, 11 O0BICHECHUS
OTZIENIbHBIX (DaKTOB U SBJICHUIA.
PackpbIBaTh CMBICIT MOJIOKEHHI
TEOPUH CTPOCHHUSI OPraHUYECKUX
BemecTB A. M. bytiieposa u
MPUMEHSTD UX I OObSICHCHUS
3aBUCHUMOCTH CBOMCTB BEILIECTB

OT COCTaBa U CTPOCHHS.
Hcnonp30BaTh XUMUYECKYIO
CUMBOJIMKY JIJISl COCTABIICHHS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIEHHBIX,
CKEJIETHBIX) POPMYIT OPraHUYECKHUX
BEILIECTB.

Onpenenars BUAbI XUMAYECKON
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coennHenu A.M. bytnepoBa u ee
COBPEMEHHOE PAa3BUTHE — CTPYKTYpHAast
TEOpUsI OPraHNYECKUX COCTUHEHUN.
3HaYeHUEe TEOPUU CTPOEHUS
OPraHUYECKUX COCIMHECHUU.
MonekynsipHble U CTPYKTYpHBIE
dbopmyibl. CTpYKTYpHBIE (POPMYJIBI
pPa3IMYHbIX BUAOB: Pa3BEPHYTAs,
COKpAILEHHAas1, CKEJIETHA.

N3omepus. Buabl nzomepun:
CTPYKTYpHasi, IPOCTPAHCTBEHHASI.
OnexTpoHHbIE 3P(HEKTHI B MOJIEKYIaxX
OpPraHUYECKUX COCIUHEHUN.
NuaykTUBHBIN 1 Me30MepHBIN 3 (HEKTHI.
[Ipencrasienue o kiaccupukauuu
opraHuyeckux Bemects. [lonsTre

0 (pyHKIIMOHANMBHOM rpymme. ["'omonorus.
I'omomorunueckue psaabl. Homenknarypa
OpraHUYECKUX COCTUHEHUN
(cucremarnueckasi U TpUBHAIIbHbBIE
Ha3BaHU).

OcobeHHOCTH U KiaccupuKanus
OpraHNYeCKuX peakunuii. OKUCINTEIBHO-
BOCCTAHOBUTEJIbHBIEC PEAKIIUN

B OPraHUYECKON XUMUHU.
JKCIEPUMEHTAIbHbIE METOABI
M3Y4YCHHS BELeCTB M MX MPEBPALLeHMIl:

CBsI3U (OAMHApPHBIE, KPaTHbIE)

B OPraHUYECKUX COCIUHEHUSX.
XapakTepu3oBaTh pPoJib U 3HAYEHHUE
OpPraHNYeCKOW XMMHUH B pEIICHUN
po0JIeM SKOJIOTHYECKOH, TTHIIEBOM
0€30MacHOCTH, B Pa3BUTUU
MEAMILMHBI, CO3JaHUH HOBBIX
MaTepUaJIOB, B 00ECIIEUEHU N
palMOHAILHOT O
MPUPOIOOIb30BAHUS;
MOATBEPKAATH €€ CBSI3b C IPYTUMU
HayKaMHU.

Hcnonp30BaTh MOIEIN
OpPraHMYECKUX BEILECTB

I WJUIIOCTPAI UX XUMHYCCKOI'O U

MIPOCTPAHCTBEHHOT'O CTPOCHUS.
HaOmronates 1 onuceIBaTh
JIEMOHCTPAIIMOHHBIC OTIBITHI;
IIPOBOJIMTH M OIHCHIBATh
1ab0paTOPHBIC OIBITHI
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e J/lemoHCTpauuu:

— O3HaKOMJICHHE C 00pa3iaMu
OpPraHMYECKUX BEIIECTB U MaTepruaiaMu
Ha UX OCHOBE;

— OIIBITHI 110 TIPEBPAIICHUTO
OpPraHMYECKHUX BEIECCTB IPU HAIPEBAHHUH
(naBeHue, oOyrJIMBaHUE U TOPEHHUE).

e JlaGopaTopHBIE OIBITHI:

— MOJIEJIMPOBAHNUE MOJICKY
OpPraHMYECKUX BEIICCTB

Htoro no pazneny

Pa3znen 2. YrieBoaopoabl

2.1

IIpenenbHbie
YIJIEBOAOPOBI —
AJIKaHbI, [IUKJIOAJIKAHbI

Ankanbl. ['OMOJIIOTMYECKH psll ATIKAHOB,
obmrast hopMysa, HOMEHKJIATypa U
M30MepHUsl. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT
AJIKAHOB, SP3-rHOpUIU3ALUSA AaTOMHBIX
opbuTanielt yriepojaa, 6-CBs3b.
Kongopmepwvi. Duzndeckue CBOMCTBA
AJIKAHOB.

XUMHYECKUE CBOMCTBA AJIKAHOB: PEAKIIUU
3aMEILEeHNs, NU30MEPU3ALIIH,
JNEruAPUPOBAHUS, [TUKIIU3AIUH,
MAPOJIN3a, KPEKUHTA, TOPEHUSL.
Haxoxnenue B mpupoe. CriocoObl
MOJIYYEHHUSI U TPUMEHEHHE AJIKaHOB.

BrageTrs n3ydaeMbIMi XUMUYECKUMHU
TTOHSATUSIMH.

BrIBIIATE XapakTepHbIE TPU3HAKH
MOHSTUH, YCTAaHABIUBATh UX
B3aMMOCBSI3b, NCIIOB30BATh
COOTBETCTBYIOILIME MTOHATHUS

P ONMCAHUU COCTABA, CTPOCHUS

Y MIPEBPALIEHUN OPTraHUYECKUX
COCIMHEHU .

Hcnonb30BaTh XUMHUYECKYIO
CHUMBOJIUKY JIJIsl COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHyYTOM, COKpAIIEHHOM,
CKeTIETHOM) (hopMYyJT YTIEeBOAOPOIOB.
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Huknoankansl. O01as popmyia,
HOMEHKJIATypa U H30MEPHS.
OcoOCHHOCTH CTPOCHHS U XUMHUUECKUX
CBOWCTB MaJTBIX (ITUKJIOIIPOIIaH,
LMKJIO0YTaH) U OOBIYHBIX (LIUKJIONEHTAaH,
IUKJIOTEKCaH) [UKJI0aIKaHoB. CriocoObl
MOJTYyYCHUS ¥ PUMEHEHHE [IUKIIOATKaHOB

2.2

HenpenenbHbie
YIJIEBOAOPO/IBI:
aJIKCHBI, aJKaJIUCHBI,
AJIKUHBI

14

AJikeHbl. ['oMONOrnYecKuil psii alKeHOB,
oO1as ¢popMysia, HOMEHKJIATypa.
DJIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI aJIKEHOB,
SP2-ruOpuaN3anUsS aTOMHBIX OpOHTasIEH
yIJepoJa, 6- U n-cBA3u. CTPYKTypHas U
reoMeTpuueckas (yuc-mpanc-) N30Mepus.
DU3NYECKHE CBOMCTBA aJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIINU
MIPUCOEANHEHNS, 3aMEILICHHS

B O-[TOJIOKEHUE TTPU IBOMHOM CBSI3H,
NOJINMEPU3ALUH U OKUCIIEHUS.
lIpedcmasnenue o mexanusme peaxyuu
INEKMPOPUTLHO20 NPUCOEOUHEHUS.
[IpaBusio MapkoBHukoBa. KauecTBeHHbIE
pEaKK Ha JBOWHYIO CBS3b.

CnocoObl oMy4YyeHus U MPUMEHEHNE
AJIKCHOB.

Ankanuensl. Knaccuduxanust
JIKaIMCHOB (COMPSIKEHHBIE,

VY cranaBnMBaTh MPUHAIIECAKHOCTD
BEIIECTB K OMPEICIICHHOMY KJaccy
YIJIEBOJIOPOJIOB 110 COCTaBY U
CTPOEHHUIO, HA3bIBATh UX

110 CUCTEMAaTHYECKON HOMEHKJIATYpE;
MIPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OT/ACJIbHBIX TIPEACTABUTECH
YIJIEBOAOPOJIOB.

OnpenensiTe BUIbI XUMUAYECKOU
CBSI3U B MOJIEKYJIaX yTJIE€BOAOPOIOB
(KoBaJIEHTHAs HEMOJISIpHAS U
MOJISIPHAS, G- M TT-CBSI3b).
[ToaTBep:kaaTh Ha KOHKPETHBIX
MpUMeEpax XapakTep 3aBUCUMOCTH
PEAKIIMOHHOM CTIOCOOHOCTH
YIJIEBOJOPOJOB OT KPAaTHOCTH U THIA
KOBaJICHTHOU CBSI3U (G- U T- CBS3M),
B3aMMHOTI'0 BJIMSIHUS aTOMOB U TPYIII
aTOMOB B MOJIEKYJIaX; a TAK¥KE

OT 0OCOOCHHOCTEHN peann3aluu
Pa3IUYHBIX MEXAaHU3MOB MPOTEKAHUS
peakuuil.

XapakTepu3oBaTh COCTaB, CTPOCHHUE,
pUMeHeHue, (PU3nIecKue u
XUMUYECKUE CBOMCTBA, BAXKHEHIIINE
CIIOCOOBI TTOJIY4EHUS YTIIEBOIOPOIOB,
MPUHAJIEKAIINX K Pa3IUIHBIM
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U30JIUPOBAHHEIC, KYMYIUPOBAHHbIE).
OcoOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U
XUMUYECKHUX CBOMCTB COMPSIAKEHHBIX
JMEHOB, 1,2- u 1,4-npucoeauHeHue.
[TormMepu3anust CONPSKEHHBIX TUEHOB.
CnocoObl oMy4yeHus U MPUMEHEHNE
aJIKa/IMeHOB.

AnxuHbl. ['oMoIOruyeckuii psiji alKuHOB,
obmrast hopMysa, HOMEHKJIATypa v
M30MepHsl. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
QIKWHOB, SP-THOPUIN3AIIHS JJICKTPOHHBIX
opbuTainei aroma yriepoaa. dusundeckue
CBOMCTBA AJIKUHOB.

XUMHUYECKHUE CBOMCTBA: PEAKIINU
MIPUCOCTUHEHNS, TUMEPHU3allUU U
TpUMEpH3aIiy, OKucIeHus. Kucinoraeie
CBOMCTBA AJIKHHOB, HMEIONTUX KOHIICBYIO
TpOMHYIO cBA3b. KauecTBeHHbIE peakIuu
Ha TPOWHYIO CBS3b.

Crioco0bI oy4eHus! ¥ MpUMEHEHHE
ATKUHOB

2.3

ApomaTnyeckue
YTJIEBOJIOPO/IbI (apEHBI)

ApomaTHdecKkue yriaeBoI0pOIbI.
["'omonoruueckuii psiji apeHoB, o01as
dopmyna, HOMEHKIATypa U U30MEPUSI.
DJIEKTPOHHOE U ITPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKYJIbI O€H3071a.

KJIacCaM.

BbISBISATH F€HETUUECKYIO CBA3b
MEX/1y YIJI€BOAOPOJAMH Pa3INUHbIX
KJIACCOB U MOJTBEPKIaTh €€ HAIUYue
ypaBHEHUSMU COOTBETCTBYIOIIUX
XUMHUYECKUX pEeaKLui

C UCMOJb30BAHUEM CTPYKTYPHBIX
dbopMyI1 BEIIECTB.

XapaxkTtepu3oBaTb HCTOUHUKHU
YIIEBOIOPOIHOTO ChIPhs (HEPTD,
MIPUPOIHBINA Ta3, yroib), CIOCOOBI UX
nepepadoOTKU U PAKTUYECKOE
IPUMEHEHNE NOTyYaeMbIX IPH 3TOM
MPOAYKTOB.

Hcnonb3oBaTh 00IIIEHAYYHbBIE
METO/Ibl TO3HAHUS

MIPU CaMOCTOSITEIIbHOM
MJTAHUPOBAHUH, TTPOBEACHUH U
ONMHMCAHUHM XUMUYECKOTO
AKCcIepuMeHTa (J1abopaTopHbIC
OTIBITHI ¥ MPAKTUYECKUE PAOOTHI).
CrnenoBath nmpaBuiiaM 0€30MacHOM
paboThI B TabopaTopuu

MIPU UCTIOJIF30BAHUN XUMHUYECKOM
NOCY/Ibl M1 00OPYAOBAHHUS, A TAKXKE
IpaBUJIaM OOpAILEHUS C BEILIECTBAMU
B COOTBETCTBUU C UHCTPYKIUSIMU
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IIpasuno apomamuunocmu, npumepol
ApoOMaAMUYecKux coeoOUuHeHutl.
DU3NYECKUE CBOMCTBA APEHOB.
XHUMUYECKHE CBOMCTBA OEH30J1a 1 €ro
TOMOJIOTOB: PEaKIIUK 3aMEIICHUS

B OEH30JIbHOM KOJIbII€ U YTIJIEBOJOPOHOM
paaukaie, peakiuu MpUCcOoeIMHEHNS,
OKHCJIEHHE TOMOJIOTOB O€H301a.
Peaxyuu snexmpoghunvroeo 3amewerus.
[IpencraBnenue 06 OpUEHTUPYIOIIEM
JEUCTBUM 3aMECTUTENICH B OEH30JbHOM
KOJIbLI€ Ha MPUMEPE ATTKMIIbHBIX
paguKaioB, KapOOKCHUIBHOM,
TUJIPOKCUIbHBIN, aMUHO- U HUTPOTPYIIT,
aTOMOB TaJIOT€HOB.

Oco0EeHHOCTH XUMHYECKUX CBOWCTB
ctupona. [lonmumepusarus ctupoiia.
CniocoObl Noy4yeHus U NPUMEHEHHE
apOMAaTHYECKUX YTJIEBOJIOPOJIOB

2.4

[TpupoaHBIE NCTOYHUKH
YIIIEBOJIOPOIOB M MIX
nepepaboTka

[Tpuponnsiii raz. IlonytHbeie HedTSIHBIC
raszbl. Hed1h 1 €€ mponcxoxaeHue.
KameHHBII yroib U MPOAYKTHI €r0
nepepadoTKHu.

CnocoObI nepepaboTKH HEPTH:
MEPEroHKa, KPEKUHT (TEPMHUYECKUH,
KATaJIMTUYECKUI ), pUPOPMUHT, THUPOJIU3.
[IponykTel epepaboTku HEPTH,

BBINIOJIHEHUS TAOOPATOPHBIX OMBITOB
U IPaKTUYECKUX paboT

I10 MOJYYEHUIO U U3YUEHUIO
OpPraHMYECKUX BEILECTB.
[IpencraBusaTs pe3ynabTaThl
AKCIIEpUMEHTa B (popme 3anucu
YPaBHEHUI COOTBETCTBYIOIUX
peaKUni U JenaTh BbIBOABI HA UX
OCHOBE.

[IpoBOIUTE BEIYUCIICHHUS

JUISL OTIPEIETIEHUS MOJIEKYJIIPHOU
(hopMyJIbI OPraHUYECKOro BEIeCTBa
10 YPAaBHEHUIO XUMHUYECKOW PEaKLUn
Y IO MacCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJAIIUX B €TI0 COCTAB,
1o Macce (00beMy) MPOTYKTOB
CTOpaHHS.

CamocCTOATENBHO TAHUPOBATh U
OCYILECTBJIATH CBOKO
[IO3HABATEJIbHYIO JACSITEIBHOCTD;
IIPUHUMATh aKTUBHOE y4acTUE

B IPYNIIOBOM y4EOHOU AeATENbHOCTH
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WX MIPUMEHECHHE B MIPOMBIIIJICHHOCTH
1 B OBITY.

['eneTnueckas CBSI3b MEXIY Pa3TUIHBIMU
KJIacCaMH yTJI€BOJ0POI0B

2.5

["asmoreHnpon3BoIHBIE
YIJIEBOJOPOIOB

DJIEKTPOHHOE CTPOCHUE
raJioreHONPOU3BOHBIX YIIEBOAOPOIOB.
Peakuuu 3amelneHus rajoreHa

Ha TUJIPOKCHII, HUTPOTPYIITY,
AAHOTPYIITY, aMUHOTPYIIITY.

JlelicTBUE Ha TraJIOr€HIPOU3BO/IHBIC
BOJIHOT'O M CIIUPTOBOI'O pacTBOpa
meroun. B3anmopaencreue
JIATAJOrCHAIKAHOB C MAarHUEM U ITUHKOM.
[TonsaTHE O METALIIOOPTaHUYECKUX
coeMHEeHuAX. Vcrmons30Banue
raJIOrCHIIPOU3BOJIHBIX B OBITY, TEXHUKE U
B CUHTE3E.

IKcnepUMEHTAIbHbIE METO/IbI
M3y4eHHUs] BelleCTB 1 UX MPeBpPallleHUI:
e J/[emoHCTpauuu:

— JeMOHCTpaIs PU3NIYECKUX CBONCTB
yIJIEBOJIOPOJIOB (PaCTBOPUMOCTB);

— KauyeCTBEHHBIE PEaKIINU
YIJIEBOJIOPOJIOB Pa3IMUHBIX KJIACCOB
(oOecuBeunBaHUE€ OPOMHOM WJIM MOTHOM
BOJIbI, paCTBOpA MEepMaHTraHaTa Kajusl,
B3aUMOJICHCTBHE alleTHUICHA
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C aMMHUa4YHBIM PACTBOPOM OKCHA
cepebpa);

— o0pa3pl MIacTMace, Kay4yKoB U
PE3UHBI,

— kojuekiun «HedTb» 1 «YToiby;

— BugeodparMeHT «BynkaHu3amus
PE3UHBD.

¢ JIaGopaTopHBIE OMBITHI:

— O3HaKOMJIEHHE ¢ o0pa3amu
MJIacTMacc, KaydyKoOB U PE3UHBI,

— MOJICTMPOBAHUE MOJICKYI
yrIEBOIOPOJIOB U
raJIoreHOIPOU3BOIHBIX;

— TIONyYE€HUE METaHA U U3y4YEHUE €Tro
CBONCTB;

— IOJYYCHHUC allCTUJICHA U U3YUCHUC €TI0

CBOJNCTB.

o [IpakTrueckue pabOTHI:

Ne 1. Ilonmyuenue aTuneHa u U3y4eHue
€ro CBOMCTB.

e PacuérHbie 3anaun:

— OIIPEACIICHUE MOJIEKYISIPHON
(opMyJIbl OpraHUYECKOT O BEIIECTBA

110 MaCCOBBIM A0JISIM aTOMOB 3JICMCHTOB,

BXOJAIIIMX B €TI0 COCTAB,
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— HaXO0XJICHHE MOJIEKYIISIPHON (HOPMYJIbI
OPraHUYECKOTO COSTMHEHUS M0 Macce
(oOBeMy) IPOJIYKTOB CrOpaHus;

pacuéThl IO YpaBHEHUIO XUMUYECKON
peaxIuu

Hroro no pazneny

35

Paznen 3. Kuciopoacoaep:kamme oprannyeckne coeIMHeHus

3.1

Cnouptsl. @eHon

11

[IpenenbHbIE OJHOATOMHBIE CITUPTHI.
Ctpoenue Monieky (Ha mpumepe
MeTaHoJIa ¥ 3Ta”oja). ['omonoruyeckuii
psin, obias ¢popMyia, H3oMepus,
HOMEHKJIATypa U KiacCupuKaIus
cnupToB. PU3nUecKue CBOMCTBA
criuptoB. BogopoHas cBs3b.
XUMHUUYECKHE CBOMCTBA: PEAKIIUU
3aMeIIeHus, IeTUapaTaiuu, OKUCIECHNUS,
B3aUMOJICHCTBHE C OPraHUYECKUMHU U
HEOPraHUYE€CKUMH KHUCIOTaMHU.
KauecTBeHHast peakiys Ha OJJTHOATOMHBIE
cnupthl. Duznonorunyeckoe aelcTBIE
ATaHOJIa U METAHOJIA HA OPTaHU3M
yenoBeka. CriocoObl MOTy4YeHus U
MIPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.
[IpocTeie 2¢upsl, HOMEHKIATYpa U
nzoMepusi. OcoOEHHOCTH (PU3HYECKUX U
XUMHUYECKUX CBOMCTB.

PackpbIBaTh CMBICT N3y4aeMBbIX
MOHSATUM (BBIJETATh UX XapaKTEPHBIC
MPU3HAKW) U IPUMEHSATH ATH TOHATHUS
P ONKMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, 111 OOBSICHEHUS
OTJICTHHBIX ()aKTOB W SIBJICHHM.
Hcrnonp30BaTh XMMUYECKYIO
CHUMBOJIMKY JIJISI COCTaBIICHHUS
MOJICKYJISIPHBIX ¥ CTPYKTYPHBIX
(pa3BEpPHYTOI, COKPAILIEHHOIN)
(dbopMyIT KUCTOPOICOICPAKAIIIIX
OpPraHUYECKUX BEIIECTB.

VY cranaBnuBaTh MPUHAIICKHOCTh
KHCJIOPOJIOCOACPIKAIITX
OpraHUYECKHUX BEIICCTB

K OIpeeICHHOMY KJIacCy IO COCTaBy
1 CTPOCHHMIO, Ha3bIBaTh UX

10 CHCTEMATHYECKOW HOMEHKIIATYPE;
MIPUBOJIUTH TPUBHUATHHBIC HA3BAHUS
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MHOTOaTOMHBIC CITUPTHI: ITUIICHTITUKOIb
U rimnepuH. u3nyeckre U XUMUIEeCKue
CBOMCTBA: PEAKIIUU 3aMEILCHUS,
B3aMMO/ICHCTBUE C OPTaHUYECKUMHU U
HEOPraHUYCCKUMHU KUCIIOTaMH,
KaueCTBCHHAS pEaKIIHs

Ha MHOTOATOMHBIE CITUPTHI.
dusnonornyeckoe AeHCTBUE

Ha opraHusM 4enoBeka. CrocoOsbl
MOJIYYCHHSI ¥ TIPUMCHCHHE
MHOTOAaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJIBI, B3aUMHOE
BJIMSTHUE THIPOKCOTPYTINBI U
6en3onbHOTO siapa. Gusndeckue
cBoiicTBa eHona. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB (heHOJIa.
KadecTBeHHBIE peakiiny Ha (DEHOUT.
TokcuynocTh (heHosa. Crnocoosl
NOJTydeHUs ¥ pUMEHeHue eHona.
denondopmanpaeruaHas cMoa

3.2

KapOGonunbHbie
COCTMHCHUS
QJIbJICTUBI U KETOHBI.

KapOoHOBBIE KUCITOTHI.

CrnoxHble 3pupsbl.
Kupsl

21

KapOoHunbHbIE COETMHEHNUS: albIETUbI
U KE€TOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJILHOM TPYMIIBL.
["oMonmorudeckue psiabl albIErHI0B U
KETOHOB, 0011as (hopmyIa, u3oMepus

1 HOMEHKJaTypa. PU3n4ecKue CBOMCTBA
aJIbJICTU]IOB U KETOHOB.

OTJICNIbHBIX TIPE/ICTaBUTEICH

KU CJIOPOJICOAEPKAIIUX COCTMHEHUIA.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHune, (u3ndecKkue u
XUMHUYECKHUE CBOMCTBA, BAXKHEHIIINE
CIOCOOBI OJIYYEHHUS MPeICTaBUTEICH
Pa3IMYHBIX KJIaCCOB
KHCJIOPOJICOACPIKAIIMX COSTUHECHUM;
BBISIBJISITh TEHETUYECKYIO CBSA3b
MEXK]ly HUIMU U MOJTBEPKIATh €€
HaJIMYue ypaBHEHUAMU
COOTBETCTBYIOIINX XUMUUYECKUX
pPEaKIui C UCMOIBL30BAaHUEM
CTPYKTYPHBIX ()OPMYIT BEIIECTB.
ITonTBepkaaTh HA KOHKPETHBIX
MprUMepax XapakTep 3aBUCUMOCTH
PEaKIIMOHHOW CLIOCOOHOCTH
KHUCJIOPOJICOAEPIKAIIINX
OpraHUYECKHUX BEIICCTB

0T (PYHKIIMOHAJILHBIX TPYIII

B COCTaBE MX MOJIEKYJI, B3aUMHOI'0
BIIMSIHUSI @aTOMOB U T'PYIII aTOMOB

B MOJIEKYJIaX; a TaK¥Ke

OT 0COOCHHOCTH pean3aluu
Pa3IMYHBIX MEXaHW3MOB IIPOTEKAHUS
PEAKIIUH.

OnuceIBaTh COCTaB, XUMHUUECKOE
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XHUMHUYECKHE CBOMCTBA alIbJIETUIIOB 1
KETOHOB (peaKIuu IPUCOSTUHEHUS).
lIpeocmasnenue o mexanusme peaxyuii
HYK1e0UIbHO20 NPUCOEOUHEHUS.
OxwucreHne anpIerua0B, KAYeCTBCHHBIC
peakiuu anbAaeruaoB. CrocoObl
NOJIy4Y€HHUS U IPUMEHEHHE albIETUI0B U
KETOHOB.

OOHOOCHOBHBIE MpEEIbHBIE
KapOOHOBBIE KUCTOTHI. OCOOCHHOCTH
CTPOCHHS MOJICKYJT KapOOHOBBIX KUCIIOT.
N3omepus mu HomeHKnarypa. Ousndeckue
CBOMCTBA, BOJIOPOJHBIC CBSI3U.
XUMHUUYECKUE CBOMCTBA: KUCIIOTHBIE
CBOMCTBA, peaKkIus dTepuuKaium,
PEaKIuy ¢ y4aCTUEM YTJIEBOJOPOTHOTO
paaukaia.

[ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHCJIOT: CJIOKHBIE 3(DUPBI, aHeuOpuobl,
2ANI02EHAH2UOPUODL, AMUODL, HUMPUITBL.
OcoOGeHHOCTH CBOWMCTB MYpPaBbHHOMN
KHCJIOTHI.

MHorooOpa3ue KapOOHOBBIX KHUCIOT.
Oco0eHHOCTH CBOMCTB HEMPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX KUCIIOT,
TUKApOOHOBBIX KUCJIOT,
TUIPOKCUKAPOOHOBBIX KUJIOT.

CTpOCHHE ¥ TIPUMEHECHHE KUPOB H
YIIIEBO/IOB, XapaKTePU30BaTh UX
3HAYCHUE JUISI )KU3HEACSITEIIbHOCTH
OpPraHU3MOB.

Oco3HaBaTh OITACHOCTH BO3JIECUCTBUS
Ha )KUBBIC OPraHU3MbI OIIPE/ICICHHBIX
KHCIJIOPOJCOAE PIKAIIIIX
OpPraHUYEeCKUX BEIIECTB U MOSICHATH
Ha MIPUMEPAX CIIOCOOBI YMEHBIIEHUS
Y TIPEIOTBPAILICHHS X BPEIHOTO
BO3/ICHCTBHSI HA OPTaHU3M YEJIOBEKa.
Hcnonb3oBaTh 00LIEHAYYHBIE
METO/Ibl TTO3HAHUS

MIPU CAaMOCTOSITEILHOM
MJIAHUPOBAHUHM, IPOBEICHUH U
OMKMCAHUHM XUMUYECKOTO
sKcIiepuMeHTa (J1abopaTopHbIe
OTBITHI U TIPAKTUYECKUE PAOOTHI).
CnenoBath mpaBuiaMm Oe30macHON
paboThI B 1abOpaTopuu

P UCTIOJB30BAHUH XUMHYECKON
MOCY/IbI M 00OPYAOBaHHUSA, & TAKXKE
npaBujiaM 0OpalleHus ¢ BEIIECTBAMHU
B COOTBETCTBHH C HHCTPYKITUSIMHU
BBITIOJTHEHUS 1a00PATOPHBIX OIMBITOB
Y TIPAKTUYECKUX padoT

IO MOJIYUYEHHUIO U U3YYEHUIO
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[IpencraBuTeny BBICIIHX KapOOHOBBIX
KHCJIOT: CTE€ApUHOBAs, aJIbMUTHHOBAS,
OJIEUHOBAS, JUHONEBAS, TUHONEHOBAS
KUCIIOTHI. CrIocOObI OJTYy4EeHUSI U
MpUMEHEHNE KapOOHOBBIX KHCIIOT.
Cnoxnsie 3¢upsbl. ["'omonorudaeckuit psj,
oO1as popMyia, U30MepHUs U
HOMEHKJIaTypa.

XKupsl: ctpoenue, puzndeckue u
XMMHYECKHE CBOMCTBA KUPOB: THAPOIIN3
B KHCJIOW U LIECJIIOYHOM Cpefiax.
Oco0OEHHOCTH CBOICTB KHPOB,
COJIEPIKAIIIMX OCTATKH HEMpPeaeIbHBIX
KUPHBIX KUCITOT. JKUpbI B IpUpoOE.
Mpbu14 KaK CONTU BBICIIUX KapOOHOBBIX
KHCJIOT, UX MoroIee aeicteue. [lonsmue
0 CUHMEeMU4ecKux MOWUx cpeocmseax

(CMC)

3.3

YriaeBobl

OO6mas xapakTepUuCTHUKa YrieBOIOB.
Knaccudukanus yrieBoaoB (MOHO-, T1-
U TIOJIUCAXapHU/IbI).

Monocaxapuibl: TJII0K03a, (PYKTO3a,
pubo03a, rajlakTo3a, Je30KCUprodo3a.
du3nyeckre cBONCTBA U HAX0XKICHUE

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

OpraHNUYECKUX BEIIECTB.
[IpencraBusATh pe3yabTaThl
AKCIIEpUMEHTa B (popme 3amnucu
YPaBHEHUU COOTBETCTBYIOLINX
peaKkuuii U AeIaTh BBIBOABI HA UX
OCHOBE.

[IpoBOAUTH BEIYMCIHEHUS

IUTSL OTIPENIETIEHUS MOJIEKYJIIPHOM
(bopMyIIBl OPraHNYECKOTO BEIIECTBA
10 YPABHEHUIO XUMHYECKOW PEAKIINU
Y 110 MAcCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOASIINX B €T0 COCTAaB,
a TaK>Xe Ha OIpeJEIICHUE 10N
BBIX0/1a IPOYKTA PEAKLUU

OT TEOPETUYECKU BO3MOXKHOTO.
CamocToATeNbHO ITAHUPOBATh U
OCYHIECTBIIATH CBOIO
MO3HABATEIbHYIO ACATEIIBHOCTb;
IPUHUMATh AKTUBHOE y4acTHE

B I'PYIINOBON Y4eOHOM NESITEIHbHOCTH
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2noKo3vl, npoekyuu Xeyopca, a- u -
aHOMepbl 2NIIOKO3bL.

XUMHUUYECKHE CBOMCTBA TJIFOKO3BI:

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

[IpuMeHeHuE TIIIOKO3bI, €€ 3HAUCHUE

B KU3HEAECATEIbHOCTH OPraHu3Ma.
Jucaxapuabl: caxapo3a, MaJIbTO3a U
JaKkTo3a. BoccraHaBnuBaromume u
HEBOCCTAHABJIMBAIOIIUE JUCAXAPHUIBI.
I'mpponmus caxapo3sbel. Haxoxaenue

B [IPUPOJIE U MPUMEHEHUE.
[Tonucaxapuapl: Kpaxmai, IIIMKOTeH U
nesutrono3a. CTpoeHre MakpoOMOJIEKY
Kpaxmaja, TIMKOT€Ha U 1EJUTIOJIO3bI.
du3nvecKrue CBOMCTBA Kpaxmala u
1[EJUTI0103bl. XUMHUUYECKHE CBOMCTBA
Kpaxmaia (THApoJu3, KaueCTBEHHAs
peakius ¢ Hoaom). XuMHUIECKUe
CBOMCTBA IEJUTI0JI03bI (TUIPOIIU3,
peakius noiaydeHue 3(pupon
1eroi1036l). IloHsaTue

00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a,
areTaTHBIN MIEJNK).
JKCIEePpUMEHTAIbHbIE METObI
M3y4Y€eHHUsI BelIeCTB U UX MPeBPallleHUI:
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e J/lemoHCTpauuu:
— CBOMCTBa CIIUPTOB: PACTBOPUMOCTh
B BOJIC, B3aMMOJICHCTBHE dTaHO/Ia

C HAaTpUCM, OKHCJIICHUC 3THUIJIOBOI'O CIIMPTa

JTUXpOMATOM Kayust (BO3MOYKHO
HCITOJI30BaHUE BUICOMATEPHAJIOB);

— KaueCTBEHHBIE PEAKITUHU aJIbJICTH/IOB:
C aMMHUAYHBIM PaCTBOPOM OKCHIa
cepedpa u rugpokcuom meau(ll);

— XUMHYECKHE CBOMCTBA pacTBOpa
YKCYCHOM KHCJIOTHI.

e JIlabopaTopHbIE OMBITHI:

— peakIus TJIAIEpUHA C THIPOKCHIOM
meau(ll);

— OKHCIICHHE 3THJIOBOTO CITUPTA

B JIbJECTHJI PACKAJIEHHON MEIHOU
MIPOBOJIOKOH;

— B3aMMOJICHCTBHE PacTBOPA TIIFOKO3bI
¢ ruapokcuaoM meau(Il);

- BBaHMOHeﬁCTBHG Kpaxmalia ¢ HOJO0M.

o [IpakTHueckue pabOTHI:

Ne 2. Pemenue skcnepuMeHTaIbHBIX
3ajad 1o reMe «CnupThl U (PEeHOINbIY;
Ne 3. Pemienue skciepruMeHTaIbHBIX
3anad 1o reMe «KapOoHOBbIE KHCIIOTHI.
Crnosxxublie 2Gupb».

e PacuéTHbIe 3a1a4U;
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— OIpPEIETICHUE MOJEKYIIIPHOU
dbopMyIIbl OPraHMYECKOTO BEIIECTBA

10 MacCOBBIM JIOJISIM aTOMOB 2JIEMEHTOB,
BXOJSIIIMX B €70 COCTaB; IO Macce
(00BbeMy) IPOAYKTOB CrOPaHMUS;

10 KOJIMYECTBY BeIecTBa (Macce,
00BbeMY) IIPOJIYKTOB PEAKIIUK U/WUITH
MCXOJHBIX BEUIECTB;

— pelIeHue pacyE€THHIX 3a/1a4

Ha OIpe/IeNIeHUe 0TI BBIX0/Ia MPOTYKTa
PEaKIH OT TEOPETUUYECKU BO3MOKHOTO

Hroro no pazneny

41

Pa3znen 4. A3orconepskaniue opraHudecKkue coenHeHus

4.1

AMUHEL.
AMUHOKHUCIIOTHI. beku

12

AMWHBI — OPraHNYECKHE MPON3BOIHBIE
amMmuaka. Knaccudukanys aMmiuHOB:
anudaTUIecKue 1 apoMaTHIECKHUE;
MIEpBUYHBIC, BTOPUYHBIC U TPETUYHBIC.
Crpoenue MosekyJ, oomas Gopmyina,
U30MepHsi, HOMEHKJIATypa U (pU3nYecKue
CBOMCTBA. XMMHYECKOE CBOMCTBA
am(aTHIecKuX aMHHOB: OCHOBHBIE
CBOMCTBA, ATKWIMPOBAHUE, PEAKIINU

C a30THCTOM KUCIIOTOM.

Conu ankuaaMMOHHS.

AHWIVWH — NPEJCTABUTENIb AMUHOB
apoMarnueckoro psaa. Ctpoenue
aHunuHa. B3anmHoe BAMsHUE TPy

PackpbiBaTh CMBICI H3y4aeMbIX
MOHATUH (BBIIETATH UX XapaKTEPHbIE
MIPU3HAKK ) U IPUMEHSTH 3TH TTOHITHS
IIPY OITMCAHUU COCTAaBa Ml CTPOCHUS
BEIIECTB, 1151 OOBSICHEHUS
OTJIEJIbHBIX (DaKTOB U SBJICHUI.
Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIMKY JIJIS1 COCTABIICHUS
MOJICKYJISIPHBIX ¥ CTPYKTYPHBIX
(pa3BEpPHYTOM, COKpAILIEHHOIN)
dhopMyIT a30TCOoASPIKAIITNX
OpPraHMYECKUX BEIECTB.

OnpenensiTe MPUHAJICKHOCTD
a30TOCO/IePIKaIUX BEIECTB
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aTOMOB B MOJIEKYJI€ aHUJIMHA.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB
anunuHa. KauecTBeHHBIE peakInu

Ha aHUJIAH.

CniocoObl ToTy4yeHre U MPUMEHEHUE
anmdaTHIeCKUX aMUHOB U aHUJIMHA

U3 HUTPOOEH301a.

AmuHoKucIOThI. HOMEeHKIIaTypa u
n3omepusi. OTAenbHbIE NPEICTABUTETN
0-aMUHOKHCJIOT: TJIUIAH, aJJAHWH,
(eHunananum, cepun, eIymamMuHosas
Kucioma, 1u3un, yucmeur. Onmuueckas
uzoMepust AMUHOKUCTIONL.

D- u L-amunoxucromeor.

dusnyeckue cBOMCTBA aMUHOKHCIIOT.
XHUMHUYECKHE CBOMCTBAa aMUHOKHUCIIOT KaK
aM(OTepHBIX OPraHUYECKUX COSTUHECHUM,
peaKius MOJTMKOHISHCAIIUH,
oOpa3zoBaHue MENTUIHON CBSI3H.
Bbuosornueckoe 3HaueHHE aMUHOKHUCIIOT.
CuHTE3 NENTUIO0B.

Benku kak npupoIHbIE TOJTUMEPHI.
[lepBuvHas, BTOpUYIHAS U TPETUYHAS
CTPYKTypa O€lnKOB. XUMUYECKHE
CBOMCTBa OEJIKOB: THIAPOJIH3,
JIeHATypaIusl, KaueCTBEHHBIC PEaKIIMH
Ha OEJIKH.

K ONPEICIICHHOMY KJIACCy MO COCTaBYy
Y CTPOEHMIO, Ha3bIBATh UX

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

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIC CBOICTBA OCIIKOB;
MOSICHATH Ha MpUMEpax 3HaAUCHUE
OCJIKOB ISl OpraHr3Ma YeIoBeKa.
[IpoBOIUTH BHIYUCIICHUS

IUISL ONIPEAEICHUSI MOJIEKYJIIPHOM
(hopMyJIbI OPraHUYECKOro BeIecTBa
110 MaCcCOBBIM JOJISIM aTOMOB
2JIEMEHTOB, BXOJAIINX B €r0 COCTaB,
a TAKXKE M0 YPaBHEHUSIM XUMUYECKUX
peakuuil.

Hcnonb3oBaTh 00LIEHAYYHBIE
METO/JIbI TTO3HAHHUS

MIpY CaMOCTOSITEIbHOM
TJIAHUPOBAHUM, TTPOBEJICHUM U
OIMCAaHUM XUMHUYECKOTO
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llonamue 06 azomcodeparcawjux
2emepoyYUKIUYECKUX COeOUHEHUSIX.
Tupumuounossvie u nypurossie
ocHosanus. Hykneunosvie kuciomoi:
cocmas, cmpoenue u buonocuyeckoe
pOilb.

JKCNepUMEHTAIbHbIE METOIbI
M3Y4YeHHs BellleCTB U UX MpeBPaIleHuil:
e J/[emoHCTpanuu:

— pacTBOpeHHE OETKOB B BOJIE;

— JeHarypaius OeJIKOB IPU HArPEeBaHUH,
— IBETHBIE peaKlNK OEIKOB.

o [IpakTrueckue pabOTHI:

Ne 4. Pemenue skCcnepuMeHTAIbHBIX
3a7a4 1o TeMe «A3oTcoaepKalue
OpPraHNYeCcKUE COCTUHEHUSY,

Ne 5 Pemenne skCcnepuMeHTaIbHBIX
3amad 1o reme «PacmozHaBanue
OpPraHUYECKUX COCAMHEHUI.

e Pacuérnbie 3anaun:

— OIpeesIeHUE MOJICKYJISIPHOM
(dbopMyIbl OPraHMYEeCcKOro BEIIeCTBa

10 MaCCOBBIM JOJISIM aTOMOB 2JIEMEHTOB,
BXOJISIIIIUX B €T0 COCTaB; MO0 Macce
(oOBeMy) IPOJYKTOB CrOpaHus;

10 KOJIMYECTBY BElllecTBa (Macce,

AKcIepuMeHTa (J1abopaTopHbIE
OIBITHI ¥ MPAKTUYECKUE PaOOTHI).
CaMOCTOSITENIEHO TUIAaHUPOBATh U
OCYILECTBJIATH CBOKO
MO3HABATENbHYIO JESTENbHOCTD;
MIPUHUMATh aKTUBHOE y4aCTUE

B I'PYIINOBON Y4eOHOM AesATEeIbHOCTH
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00BEMY) MPOTYKTOB PEAKLINU

W/WIM UCXOIHBIX BEILECTB;

— PpELIEHUE PACYETHBIX 3a1a4

Ha OIpPEJEIICHUE JOJIM BbIXOAA IPOIYKTA
pPEaKL U OT TEOPETUYECKU BO3MOKHOI'O

Hroro no pazneny

12

Pa3nea 5. BbicokoOMOIeKyJISIpHBbIE COeIUHEeHUS

5.1

BricokomMonekyIsipabie
COEIMHEHUS

6

OCHOBHBIE TTOHSATUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUM:
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTETNEHb MOJMMEPHU3aLIUU, CPEIHSISA
MoJieKysipHas Mmacca. OCHOBHBIE METOIbI
CHHTE3a BHICOKOMOJICK YIS PHBIX
COCMHEHUH — MOJMMEPU3ALUS U
nonuKoHAeHcanus. [Ipedcmasnenue

0 cmepeopezyIApHOCIU U
HAOMOJIEKYIAPHOU CIMPYKIYype
NOIUMEPOB, 3A8UCUMOCHIb CEOUCME
NOUMEPOE OM UX MOJEKVIAPHOS0 U
HAOMONEKYIAPHO20 CIMPOEHUS.
[TonumepHbie maTepuansl. [lnactmaccel
(TOMMATHUIICH, TTOJIUIIPOTIHIIEH,
MOJIMBUHWIXJIOPHI, TIOJIUCTUPOI,
MOJIMMETUIIMETAKPHUJIAT, MOJIUKapOOHATHI,
nonudTHIEeHTepedTanar). Y tunuzanus u
nepepadoTKa MIACTHKA.

DJ1acToOMEphl: HATYPAJIbHBIM,

Bnaners nzydaeMbIMU XUMHYECKUMHU
MNOHSTUSIMU: PACKPBIBATH CMBICI
U3Y4aeMbIX TIOHATHN U PUMEHSITh
STHU MOHATHS MPU OMUCAHUU COCTaBa
U CTPOCHUS BBICOKOMOJIEKYJISIPHBIX
OpraHUYECKUX BEIIECTB,

JU1s1 OOBSICHEHUS OTAEIBHBIX (PAKTOB
U SIBJICHUI.

Hcnonb30BaTh XUMUYECKYIO
CUMBOJIUKY JIJISl COCTaBIICHUS
CTPYKTYPHBIX (pOpPMYJI BEIIIECTB
(MOHOMEPOB U MOJUMEPOB) U
YPaBHEHUM PEAKIUH MOJTUMEPU3ALUN
U TIOJIUKOHJICHCAITU Y.

OnuceIBaTh COCTAaB, CTPOCHHUE,
OCHOBHbBIE CBOMCTBA U MPUMEHEHNE
Kay4yKoB, HauOoiee
pacnpoCcTpaHEHHBIX BUIOB IJIACTMACC
Y BOJIOKOH.

Hcnonb3oBaTh 00LIEHAYYHbBIE
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CUHTETHYECKHE KayudyKH (OyTaIueHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U
CUJIMKOHBI. Pe3uHa.

BonokHna: HaTypasibHbIe (IepCTh, MIETK),
HCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE BOJIOKHA
(KarmpoH U JaBcaH).

Tlonumepwi cneyuanrbHo2o Ha3HAYEHUs
(meghion, Kesnap, 21eKmponposoosuue
noaumepwbl, buopasiazaemvie NOIUMEPDL).
JKCIepUMEHTAIbHbIE MEeTOAbI
H3Y4YeHHs BellleCTB U UX MPeBPaLleHHuil:
e /[eMOHCTpanuu:

— O3HAKOMJICHHE C 00pa3iaMu
IIPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IJIacTMacc, Kay4ykosB.

e [IpakTrueckue pabOThI:

Ne 8. Pemienue skcnepruMeHTaIbHBIX
3aja4 o teMe «Pacrno3naBanue
IJ1aCTMAcC U BOJIOKOH)

METO/IbI TTIO3HAHUS
IIPU CaMOCTOSITEIIBHOM
IUTAHUPOBAHUHU, TPOBEACHUU U
OINKCAaHUU XUMUYECKOTO
sKcIiepuMeHTa (J1abopaTopHbIe
OTBITHI 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 ICITEIbHOCTH
pa3iesoB U TEM [IporpammHoOe conepxaHue
n/m 4acoB oOy4arommxcs

y4eOHOI0 mpeaMeTa

Paznen 1. TeopeTuueckue ocH

OBbI XUMHUN

1.1

CtpoeHue aToma.
Ilepuoanuecknit 3aKOH
u [lepuoanueckas
CHUCTEMA XUMHYECKUX
AJIEMEHTOB

J.1. Menneneena

9

Atom. CocTaB aTOMHBIX SIJIED.
XUMHYECKUH dEMEHT. 30TOnBI.
Kopnyckynapno-eonnosoti oyanusm,
0BOUCMBEHHASL NPUPOOA INEKMPOHA.
CtpoeHue 3JeKTPOHHBIX 000JI0UEK
aTOMOB, K8AHMOGblE YUCIA.
DHepreTHuecKre YpPOBHHU U TIOTyPOBHHU.
Atomubie opOutanu. Knaccudukanus
XHUMHYCCKHX JIEMEHTOB (S-, p-, d-, f-
aJeMeHTHhI). PacmpeneneHue 3J1eKTPOHOB
110 AaTOMHBIM OPOUTAIISAM; NPUHYUN
MuHUMyma snepeuu, npunyun llaymu,
npasuno Xynoa. JIEKTPOHHbIE
KoHpuryparuu aromoB 31eMeHToB | — IV
NEPUOJ0B B OCHOBHOM U BO30Y>KJIEHHOM
COCTOSTHUH, AJIEKTPOHHBIE KOHPUTYpaIuu
MOHOB.

llousimue 06 sHepeuu uonusayuu,
9HEpeUU cpoOCcmea K dJIeKMPOHY.
DJIEKTPOOTPUIIATETLHOCT.
[Tepuoanueckuii 3axkoH u I[lepuoanueckas

PackpbIBaTh CMBICT H3y4aeMbIX
MOHATUH (BBIIETIATH UX XapaKTEPHBIE
NPU3HAKK ) U IPAMEHSITh 9TH MTOHSATHUS
NIPY OMMCAHUU COCTaBa M CTPOCHUS
BEIIECTB, ISl O0BSICHCHHSI
OTJIETHHBIX (DAaKTOB U SIBIICHUM.
PackpbIBaTh CMBICIT TEPHOTTIECKOTO
3akoHa JI. 1. MenneneeBa u
JIEMOHCTPUPOBATH €TO
CHUCTEMaTU3UPYIOIIYIO,
OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKITUH.
XapakTepu3oBaTh dJIEKTPOHHOE
CTpOCHHE aTOMOB (B OCHOBHOM U
BO30Y)XIEHHOM COCTOSIHUHM) U HOHOB
XUMHYECKHX JIEMEHTOB | — 4
NIEPUOJIOB M X BaJICHTHBIC
BO3MOYXHOCTH, HCTIOB3YS TTOHITHS
S-, p-, d-37eKTpOHHBIC OPOUTAIIH,
DHEPreTUIECKUE YPOBHHU.

OOBIACHATH 3aKOHOMEPHOCTH
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CHCTeMa XUMHYECKHX DJIEMEHTOB
J[.1. MenpneneeBa. CBsi3b
[Tepuoguyueckoro 3akoHa u
[Teproanueckoi CUCTEMbI XUMUYECKHUX
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.
JKCIepUMEHTAIbHbIE METObI
M3y4eHUsl BelleCTB M X MpeBpalleHuil:
e J/[emoHCTpanuu:

— Buabl Tabnui «Ilepuoguyeckas
CHCTEMa XUMHYECKUX DJIEMEHTOB

J.1. MennaeneeBay

M3MEHEHHUS CBOMCTB XMMUUECKHUX
3JIEMEHTOB U UX COCJMHEHUI

T10 TIEpUOJIaM M TpyIIiam
[lepuoguueckon cCuCTEMBbI

J. . MeHnpaeneeBa

1.2

CtpoeHue BellecTna.
Mmuoroo6pasue
BEIIECTB

11

XUMH4ecKast CBsI3b. BUabI XUMHUYECKOM
CBSI3M: KOBaJICHTHAs, MOHHAs,
MeTandeckas. MexaHu3Mbl
o0pa3zoBaHUsI KOBAJCHTHOM CBS3U:
OOMEHHBIN U JJOHOPHO-AKIIETITOPHBIN.
DHeprus U JJiuHa cBsi3u. [1osapHOCT®,
HAIPaBJICHHOCTh U HACHIIIAEMOCTh
KOBAJICHTHOM CBs3U. KpaTHbIE CBA3M.
Bonoponnas cBa3b. MeXMOJIEKyIsSIpHbIE
B3aUMOJIEHUCTBHS.

PaCKpBIBaTB CMBICJT U3Y4aCMbIX

MOHATHUM (BBLAEIATh UX XapaKTEPHbIE
MIPU3HAKW) U IPUMEHSTh 3TU MOHATHS

P ONKMCAHUW COCTaBa U CTPOCHUS
BEILIECTB, JJIs1 OOBICHCHUS
OTJICJIbHBIX (DaKTOB U SIBJICHHIA.
OrnpeaensaTh BUIbl XUMHAYECKOM
CBsI3U (KOBaJICHTHOM, HOHHOM,
METaNINYECKOM, BOJIOPOIHOMN )

B COCAUHCHHUSIX, THII
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BasileHTHOCTh M BaJIECHTHBIE BO3MOXKHOCTH
aToMOB. [ ubpuouzayus amomHvix
opoumazeti. CBSI3b DJIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX
reOMETPUYECKUM CTPOECHUEM

(Ha mpuMepe COeUHEHU PTIEMEHTOB
BTOPOT'O IEPUOJIA).

[IpencraBieHre 0 KOMIUIEKCHBIX
coequHeHnx. CocTaB KOMIUIEKCHOTO
MOHA: KOMILJIEKCOOOpa30BaTeb,
muranael. KoopaunannoHHoe 9ucio.
HomenkiaTypa KOMILJIEKCHBIX
COECIMHEHN. 3HAaYEHNE KOMIUIEKCHBIX
coennHenun. [Tonsatue

0 KOOPAWHAIIMOHHOW XUMHUH.
BemecrBa MOnEKyJIIpHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUSI.

Tunsl KpUCTATIMYECKUX PEIIETOK
(CTpYKTYyp) U CBOMCTBA BEIIECTB.
[ToHsiTHE O TUCTIEPCHBIX CHUCTEMAX.
Nctunnsie pactBopsl. IIpencrasnenue
0 KOJUIOMJHBIX pacTBopax. CrocoOsl
BBIPAYKEHUS KOHILIEHTPAlMU PACTBOPOB:
MaccoBasi J0JIs1 BELECTBA B pacTBOPE,
MOJIsIpHasi KOHIIEHTpanus. HaceleHHbie
Y HEHACBIILIEHHbIE PACTBOPBI,
pacTtBOpuMOCTh. Kprcramioruaparst.

KPUCTAUINYECKON PEIIETKU
KOHKPETHOT'O BEILIECTBA.

OOBICHATH MEXaHU3M 00pPa30BaHUS
KOBaJICHTHOU CBs3U (OOMEHHBIN U
JIOHOPHO-aKILIEITOPHBI ).
OnpenensiTe BaIGHTHOCTb U CTETICHb
OKHCJICHHS] XUMHYECKHUX JIEMEHTOB
B COCIMHEHHUSIX PA3JIMYHOIO COCTaBA.
OOBACHATH 3aBUCUMOCTH CBOMCTB
BELIECTB OT BU/Ia XUMUYECKOH CBS3H
Y THIA KPUCTAJUINYECKON PEIIETKH.
[IpoBOIUTH BEIYUCIICHHUS

C MCIOJIb30BAHUEM IOHSITHUS
«MaccoBast 10J1s BEIlECTBa

B PacTBOpE»
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Knaccudukanus u HoMeHKIIaTypa
HEOPraHWYECKUX BEIIECTB.
JKCnepUMEHTAIbHbIE METO/IbI
U3y4eHUsl BelleCTB M UX MpeBpalleHuil:
e JlemoHCTpauuu:

— MOJICJIA KPUCTAIMYECKUX PEIIETOK.

e Pacuérnple 3a1auu.

— C HCIIOJIb30BaHUEM NMOHATHI
«MaccoBas JI0JIsl paCTBOPEHHOT' O
BEIIECTBA», «MOJISIPHAST KOHIICHTAITHS

1.3

XHUMHYECKHE PCaKnnu

19

Knaccudukanus XuMHYECKUX peakui
B HEOPraHMYECKON U OpPraHUYeCKOu
XUMUU. 3aKOH COXPaHEHUS MaCChI
BEILECTB; 3aKOH COXPAaHEHHUs U
IIPEBPALLIEHUS YHEPTUU NTPU XUMHUYECKUX
peakuusx. TemnoBbie 3G HeKTsI
XUMUYECKUX PEAKIUM.
TepMoXuMHUYECKHE YPaBHEHHS.
CKOpOCTh XUMHUUYECKON PEAKLUH, €€
3aBUCHUMOCTb OT Pa3INYHbIX (DAaKTOPOB.
['oMOreHHbIE U T€TEPOreHHBIE PEAKIIUN.
Karanu3 un katanmn3aTopsl.

OOpaTuMble U HEOOPATUMBIE PEAKIIUH.
Xnmuueckoe paBHoBecue. Koncranra
XUMHYECKOro paBHOBecHs. DakToOpBl,
BIIMSIOIIME HA ITOJIOKEHNE XUMHUYECKOTO
pPaBHOBECHS: TEMIIEPATypa, JaBICHHUE

PackpbIBaTh CMBICI H3y4aeMbIX
MOHATUH (BBIIETSATH UX XapaKTEPHbIC
MIPU3HAKK) U IPUMEHATH 3TU TTOHITHUS
IIPU OMMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, 111 O0BICHCHUS
OTJENbHBIX ()aKTOB U SIBJICHUM.
KinaccudunupoBarh XuMHU4eCKue
PEaKINH 10 PA3TUIHBIM MTPU3HAKAM
(4ncy M cocTaBy pearupyromux
BEIIECTB, TEMIIOBOMY 3 (deKTy
pEeaKnuy, U3MEHEHUIO CTEIICHEN
OKHCIICHUS 3JIEMEHTOB,
00paTUMOCTH, Y4aCTHIO
KaTajau3aropa u T.I1.);
CaMOCTOSITETILHO BHIOUPATH
OCHOBAHMUSI ¥ KPUTEPUU

TUTS KITACCU(PUKAITUU XUMUYECKUX
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Y KOHIICHTpPAIUH BEILIECTB, YYACTBYIOIINX | pEaKI[UH.

B peakuuu. [Ipunnun Jle [larenbe. OOBIACHATH 3aKOHOMEPHOCTH
DIIEKTPOIUTHYECKAS] AUCCOLUALIUS. MPOTEKAHUSI XUMUYECKUX PEAKIINI
CuiibHBIE U CITA0BIE JICKTPOJIUTHI. C Y4ETOM HUX SHEPreTHUECKUX
Crenenb nucconuanuu. Mouuoe XapaKTEePUCTHUK, XapaKTep U3MEHEHUS
npou3seedeHnue 600vl. Cpesia BOAHBIX CKOPOCTH XUMHUYECKON PeaKIuu
PacTBOPOB: KUCJIOTHAsI, HEUTpaIbHAas, B 3aBUCHUMOCTH OT Pa3INYHbIX
niesnovyHas. BormopoaHeli mokasarenb (bakTOpOB, a TaKKe XapaKTep

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

peakuun. CTENeHb OKUCIICHHUS. Jle Illarense).

OKucIUTENb U BOCCTAHOBUTEIID. PackpriBaTh CyIIHOCTS:

[Tporiecchl okucneHus u OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
BOCCTaHOBJICHUS. BaxxHeunmue peaKUuuii TOCPEACTBOM COCTABIIEHUSA
OKHCIIUTEIN U BOCCTAHOBUTENH. MeToT AIIEKTPOHHOTO OallaHca ITUX
AJICKTPOHHOT O OanaHca. DJIEKTPOIU3 peakiuii; peakiuii HOHHOTO 0OMeHa
PacTBOPOB M PACIIABOB BEILIECTB. MyTEM COCTaBJICHUSI UX MOJHBIX U
JKCIEepUMEHTAIbHbIE METOAbI COKpaIll€HHbIX HOHHBIX YPABHEHU;
H3y4YeHHs BelIeCTB U UX peakui TuAPOIN3a, peakiun
NpeBpalIeHmii: KOMILUIEKCO00pa3oBaHus

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

B IIPUCYTCTBHUM KaTaJIM3aTopa. IIpoBOANTD M OMUCHIBATH

e JTaGOpaTOpHbIE OIBITHI XUMUYECKUN SKCIIEPUMEHT:

— TPOBENICHNE PEAKLUI HOHHOTO OIPCACTICHUE CPE/Ibl BOAHBIX
0OMeHa! pPacTBOPOB BELIECTB; IPOBEIAECHUE
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— ONpENIENIEHUE CPEbl pACTBOPOB
BEILIECTB C MOMOIIbI0 YHUBEPCAILHOTO
WHJIUKATOPA.

o [IpakTrueckue pabOTHI:

Ne 1. Bnusiaue paznuaabix (GakToOpoB
Ha CKOPOCTh XMMHUYECKOUN peakiuu;

Ne 2. BnusHue pa3nuyHbIX (GakTOpOB
Ha MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS;
No 3. Xumunueckue peakiyu B pacTBOpax
3JIEKTPOJIUTOB.

e PacuéTHbIe 3aJa4H.

— Ppacy€Thl MacChl BELIECTBA

UM 00bEMa T'a30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce

Ui 00beMy OJHOTO U3 YYaCTBYIOIINX
B PEAKIIMU BEILIECTB,;

— BBIYHUCJIEHHE MAaCcCOBOM JOJIU U
MOJISIPHOM KOHIIEHTpAIlMU BEIIECTBA

B PacTBOPE;

— BBIYHCJICHUE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTA
pEeaKInu, €CIU OJTHO U3 BEIIECTB JaHO
B BHJIE pacTBOpa C ONPEICICHHON
MAacCOBOM JI0JIEH PAaCTBOPEHHOIO
BEIIECTBA

peakiuii MOHHOTO OOMEHa; U3YUYCHUE
BJIMSTHUS PA3IMUHbBIX (PAKTOPOB

Ha CKOPOCTb PEAKIINI U MOJIOKEHNE
XMUMHYECKOTO PaBHOBECHS.
CrnenoBaTh mpaBUjIaM MOJTb30BAHUS
XUMHUYECKOU MOCYION U
71a60paTOPHBIM 000PYTI0OBAHUEM.
[IpencraBnarh pe3yabTaThl
XMMHUYECKOTO 3KCIIEpUMEHTa

B (hopMe 3amucu ypaBHEHHI
COOTBETCTBYIOIIMX PEAKIUN

U JIeTIaTh BBIBOJIBI HA UX OCHOBE.
[IpoBOAUTH BHIYMCIICHHUS:

C MCTIOJIb30BAHUEM MTOHSTHS
«MaccoBasi 10JIs BEUIECTBa

B PacTBOPE», a TAKXKE MO YPaBHEHUSM
XUMHYECKHUX PEaKluid, B TOM YHUCIIe
TEPMOXUMUYECKUE PACUETHI

Hroro no pazneny

39
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Paznen 2. Heopranuueckasi Xumust

2.1 | Hemeramnbl

31

[TonoxxeHne HEMETAIUIOB

B [leprnoanyeckoil cucreMe XuMHYECKUX
anemenToB J[.1. MennaeneeBa u
0COOEHHOCTH CTPOCHUS MX aTOMOB.
du3nyecKre CBOMCTBA HEMETAJIOB.
AJOTpOonusa HEMETAIOB (Ha MPUMEPE
KHCIIOPOJIa, cephl, pocdopa u yrieposaa).
Bonopon. [Monyuenue, puznueckue u
XUMUYECKHE CBOMCTBA (peaKiuu

C METaJUIAMHU U HEMETAJJIaMU,
BOCCTAHOBJICHUE OKCHUJIOB U COJICH).
[I'mapuael. TonMBHBIE SJIEMEHTHI.
I'anorensl. Haxoxnenue B mpupoze,
CHocoObI MoNTy4eHus (PU3NUYEeCKue U
XUMHUYECKUE CBOKCTBA.
I'anorenoBopopoael. Baxuernmme
KHUCJIOPOJICOAEPKALINE COCTUHECHUS
rasioresoB. JlabopaTtopHsie u
POMBIILIEHHBIE CTIOCOOBI MOJIYYEHHUSI
rajoreHoB. [I[puMeHeHne raloreHoB U ux
COeIUHEHUMN.

Kucnopon, o3o0H. JlaboparopHsie u
MIPOMBIILJICHHBIE CITIOCOOBI MOTYYEHUS
Kkucaopoja. Guzndecknue 1 XuMUIECKUE
CBOMCTBA KHCIJIOPOJIA U 0O30HA; UX
npuMeHeHue. OKCUAbl ¥ MEPOKCU/IBI.

PackpbIiBaTh CMBICT N3y4aEeMbIX
MOHSATUM (BBIIEISATHh UX XapaKTEPHBIE
MIPU3HAKK ) U IPUMEHSATH 3TU TTOHITHUS
MIPU OMUCAHUM COCTaBa M CTPOCHHUS
BEILECTB, A1 OOBICHEHUS
OTJIETHHBIX (DAaKTOB W SIBJICHHM.
OOBsCHITH 0011IME 3aKOHOMEPHOCTH
B U3MEHEHHH CBOICTB HEMETAIIIOB U
UX COCIMHEHUU C YUETOM CTPOCHUS
UX aTOMOB U MOJIOKEHUS

B [lepnognueckon cucreme
XUMUYECKUX DJIEMEHTOB

J1. . Menpaeneena.
XapakTepu3oBaTh (OMUCHIBATH)
o0IMe XUMHUYECKUE CBOMCTBA
HEMETAJJIOB, UX BAXKHEHIIINX
COCAMHEHUH, IMOITBEPKAAS 3TO
OMMCaHuE MPUMEPAMH YPaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX
pEaKIINH.

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

C TIOMOIIIBIO JIEKTPOHHOTO OaiaHca
Y HOHHBIX YPAaBHECHUU.
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Cepa. Haxoxaenue B mpupojie, CocoObl
MOJIy4eHHUSI, PU3NUECKHE U XUMUYECKHE
cBoiictBa. CepoBOIOPOI, CYIb(HIBI.
Oxcunpt cepri(1V) u (V). Cepuucras u
CepHast KUCJIOTHI M X COJIH.
Oco0eHHOCTH CBOMCTB CEPHOM KHUCIIOTHI.
[IpuMeneHune cepbl U €€ COCTMHEHUN.
A3zot. HaxoxaeHue B mpupo/jie, CnocoObl
MOJTy4deHHUsI, PU3NUECKHE U XUMUYECKHE
cBoiicTBa. AMMHaK, HUTPUAbl. OKCHUIBI
a30oTa. A30THCTasi U a30THAsA KUCJIOTHI U
ux conu. OcOOEHHOCTH CBOMCTB a30THOM
KUCIOTHL. [IprMeHeHune a3ora u ero
COEIMHEHUN. A30THBIE YIOOpPEHHUS.
®ochop. Haxoxnenue B npupoje,
CIoCOOBI TTONTydeHus, (PU3NIEeCKue U
xumudeckue cBoiictBa. dochuab u
dbochun. Oxcuabl hocdopa,
oprodochopHas KHCIOTa U €€ COJIU.
Memadhocgopras u nupoghocghopnas
Kuciomsl, ghocpopucmas u
Gocpoprosamucmas KUCiomoi.
[Tpumenenue docdopa u ero
coequHeHuid. @ocpopHbie y10OpeHUs.
Yrnepon. Haxoxaenue B mpupoe,
CIoCcOOBI TTONTydeHus, (PU3NIEeCKue U
XUMUYECKHE CBOMCTBA. OKCHUIBI

XapakTepru30BaTh BIUSIHUAEC
HEMETAJIOB U UX COCAMHEHUIN

Ha )KUBbIC OPTaHU3MBI;, OMMCHIBAThH
MPUMEHEHHUE B PA3IUYHBIX 00JIaCTIX
MPAKTUYECKOHN ACITCIILHOCTH
YyesoBeKa.

[ToaTBepxaaTh CyleCTBOBaHUE
TeHETHYECKOU CBSI3U MEXKIY
HEOPTraHWYECKUMH BEIIECTBAMHU

C IOMOILBIO YPABHEHUN
COOTBETCTBYIOIINX XUMHYECKUX
peaKkuuil.

[IpoBoauTH peaxiuu,
MOATBEPKAAIOIINE KaYECTBEHHbIN
COCTaB BEIIECTB; PACIIO3HABATH
OTIBITHBIM TTyTEM aHHUOHBI,
MIPUCYTCTBYIOIINE B BOAHBIX
pacTBopax.

HaGmronats 1 onuchIBaTh
JE€MOHCTPAIIMOHHBIN SKCIIEPUMEHT;
CaMOCTOSITEIILHO INTAHUPOBATb,
MIPOBOJUTH U ONHCHIBATH
XUMUYECKAN IKCTICPUMEHT
(J1abopaTopHbIE OMBITHI U
MpaKTUYECKUE paboThI);
MIPENICTABIIATh PE3YIbTaThI
XUMHUYECKOTO IKCIIEPUMEHTA
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yriepoaa(ll) u (1V), yronbHast kuciora u
ee conu. IIpumenenue yriepona u ero
COCIMHECHUM.

Kpemnnii. Haxoxnenue B mpupoje,
CHocoObI MoNTydeHus1, (PU3nvecKue u
XUMHYECKHE cBoMCcTBA. OKCH
kpeMuus(1V), kpeMHUEBast KUCIIOTA,
cuukaThl. [I[puMeHeHne KpeMHHUs U ero
coenquHeHni. CTEKII0, €ro MoIy4eHHe,
BUJIBI CTEKOJL.

JKCIepUMEHTAIbHbIE METO/bI
M3y4YeHHUs] BelleCTB M UX MPeBpPallleHui:
e J/[emoHCTpauuu:

— 00pa3Isl HEMETAJUIOB,

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

e JlabopaTopHBIE OMBITHI:

— KauyeCTBEHHBIE PEaKIINHU

Ha HEOPTaHUYECKUE UOHBI U KaTUOH
BOJIOPO/A,;

— TIOJIy4€HUE U COOMpaHue ra3oB.

o [IpakTHueckue pabOTHI:

Ne 4. Pemenune skCiepuMEHTAIIBHBIX
3a7a4 1o treMe «I ajJoreHun»;

Ne 5. Pemenune skcnepuMeHTAITbHBIX
3a1a4 o reMe «Cepa 1 ee CoeMHEHUS».

B (hopme 3anucu ypaBHEHHI
COOTBETCTBYIOIIMX PEAKLUHI U JE€JIaTh
BBIBOJIbI HA MX OCHOBE.

CrnenoBath npaBuUiIaM IOJI30BAHUS
XUMHUYECKOU MOCYION U
1abopaToOpHBIM 000PYTI0OBAHHUEM.
[IpoBOIUTH BHIYUCIIEHUS

[0 YPaBHEHUSIM XUMUYECKHUX
peaKkuuil.

CaMOCTOSITENIbHO TIIIAHUPOBATH U
OCYIIECTBJIATH CBOIO
MO3HABATEIbHYIO JESATENbHOCTD;
IIPUHUMATh AKTUBHOE y4acTHe

B TPYMIOBOW Y4eOHOM AESITEIILHOCTH
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Ne 6. Pemenune skcnepuMeHTAIIBHBIX
3aja4 o TeMe «A30T u pochop u ux
COCIMHEHUSD.

e Pacuérnrle 3agauun.

— BBIUMCIICHUE MACChI BEIIECTBA

WM 00BheMa Ta30B 10 U3BECTHOMY
KOJIMYECTBY BEUIECTBA, MACCE WU
00BEMY OJTHOTO U3 Y4ACTBYIOIIUX

B PEAKIMU BEUIECTB,;

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

— BBIYUCJICHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKkinu, €CIM OJTHO U3 BEIIECTB JaHO
B BUJIE pacTBOpa C OMPEICICHHON
MAacCOBOM JI0JIEH PaCTBOPEHHOIO
BEIIECTBA;

— BBIYUCJICHUE BBIXO/Ia MPOAYKTA
pEeaKiu OT TEOPETUYECKU BO3ZMOXKHOI'O

2.2

MeTtamibl

23

[Tonoxenue meramioB B [lepruoguueckoit
CHCTEME XMMHYECKUX DJIEMEHTOB.
OcoOEHHOCTH CTPOEHUS FNEKTPOHHBIX
000JI04EK aTOMOB METAJIJIOB.
Pacnpocmpanenue xumuueckux
971eMEHMOB-MEMANN08 8 3eMHOU KOpe.

PaCKpI)IBaTB CMBICII N3y1aCMbIX

MOHATUM (BBIAEIATh UX XapaKTEPHbIE
MIPU3HAKN) U TIPUMEHSTH 3TU MOHATHS

P ONTMUCAHUM COCTaBa M CTPOCHUS
HEOPTaHUYECCKUX BEIICCTB,
JUIs1 OOBSICHEHUS OTACIBHBIX (PaKTOB
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O6uue pusnyeckre CBOMCTBa METAILIIOB.
[IpumeHeHre MeTaIJIOB B OBITY, IPUPOJIE
1 TexHuke. CIutaBbl METAJIJIOB.
DIIEKTPOXUMHYECKUN AT HAMPSHKEHU I
MetauioB. O6mue cnocoObl MOMy4EeHUS
METaJIOB: TUAPOMETAILTYPrHs,
IUPOMETALTYPrusl, J€KTPOMETAIUTYPIHUsL.
ITonsiTHE O KOPPO3UU METAILIOB.
Crioco0bl 3alIUTHl OT KOPPO3UH.

OO1ast XxapakTepuCTUKa METAJIOB
|A-rpynms! [lepruoguueckoil cuctemsl
XUMHAYECKUX 3JIEMEeHTOB. Harpuit u
KaJuil: noiaydenue, Gpu3nueckue u
XUMUYECKHE CBOICTBA, IPUMEHEHHNE
IIPOCTBIX BEIIECTB U UX COCAUHEHU.
OO1as XxapakTepUCTUKA METAJLJIOB
llA-rpynmel [lepuoanueckoii cucteMbl
XUMHUYECKUX JJIEMEHTOB. Maruuit u
KaJbLMii: MOodydeHne, GU3NIECcKue u
XUMUYECKHE CBOMCTBA, IPUMECHEHUE
MIPOCTBIX BEIIECTB U UX COCTUHEHU.
XecTkocTh BOBI M CLIOCOOKI €€
YCTPaHEHUS.

ATIOMUHMI: TIONTydeHue, PU3HYECKHUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE
IIPOCTOr0 BEUIECTBA U €TI0 COCIUHEHH.
AMdoTepHbIe CBONCTBA OKCHIA U

U SIBJICHUU.

OOBsCHATH 001IIME 3aKOHOMEPHOCTU
B U3MEHEHHUH CBOICTB 3JIEMEHTOB —
METAJJIOB U UX COCIMHEHUH C yUETOM
CTPOEHUSI UX aTOMOB M TIOJIOKCHUS
B [lepronnueckoi cucreme
XUMHUYECKUX DJIEMEHTOB

. 1. Mennaeneena.
XapakTepu3oBaTh (OMKUCHIBATH)
00l1lIMe XUMHYECKHUE CBOMCTBA
METAIOB, MX BaXKHEUIIIHX
COCIMHEHUM, MOATBEPKAas ATO
OMMCaHuE MPUMEPAMH YPaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX
peaKUunii; MPUMEHEHUE METAJIOB

B PA3JIMYHBIX 00JIACTAX
MPAKTUYECKOMN AesTEILHOCTH
YeJI0BEKa, a TAK)Ke MCIOJIb30BaHUE
UX JIJIS1 CO3/IaHMSI COBPEMEHHBIX
MaTepHUaJIOB U TEXHOJIOTUH.
OnuceIBaTh CIOCOOBI 3AIUTHI
METAJIJIOB OT KOPPO3HUH.
PackpspiBaTh CymHOCTB
OKHCITUTEIbHO-BOCCTAHOBUTEIHHBIX
peakIuil MOCPEICTBOM COCTABICHUS
9JICKTPOHHOTO OayaHca 3THX
PEAKIIUH.
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TUAPOKCHUIA ATFOMUHUS,
TUIPOKCOKOMIUIEKCHI aTFOMUHUA.
OO611ast XapakTEepUCTHKA METAIIIOB
no6ouyHbIx oarpynt (b-rpymm)
[lepuoanyeckoi cuCTeMbl XUMHYECKUX
3JIEMEHTOB.

dusnyecKkre U XMMUYECKHUE CBOMCTBA
XpoMa U ero coeuHeHun. OKCUIbl U
rugpokcuel xpoma(ll), (1) u (V).
Xpomartsl U AUXPOMAThI, UX
OKHCIIUTENbHBIE CBOMCTBA. [lonmyduenue n
MIPUMEHEHHUE XpOMa.

Pu3NYECKUE U XUMUYECKHUE CBOWCTBA
Maprasia u ero coequHeHnii. OCHOBHbIE
coenunenus mapranua (1), (1V), (V1) u
(V). [Tepmanranat Kajuus, €ro
OKHCJIUTENIbHBIE CBOWCTBA.

DOU3NYECKNE U XUMUYECKHUE CBOMCTBA
JKese3a u ero coenHeHui. OKCupl,
ruapokcu bl u comu sxenesa(ll) u (1),
IlonyuyeHne u npUMEHEHNE KeJle3a U €r0
CILJIaBOB.

Menp: nonydenue, pusndyeckue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE
IIPOCTOr0 BEUIECTBA U €r0 COEANHEHUI.
[uHK: monyyenue, puzndeckue u
XUMUYECKUE CBOMCTBA, IPUMEHEHUE

[IpoBoauTh peakumy,
MTOATBEPKAAIOLINE XapaKTEPHBIE
CBOICTBA U3Y4aE€MbIX BEIIIECTB,
pacrno3HaBaTh ONBITHBIM YTEM MOHBI
METaJIOB, IPUCYTCTBYIOLIUE

B BOJIHBIX pacTBOpaXx.

IIpoBOIUTE 1 OIIUCHIBATH
XUMHUYECKUN IKCIIEPUMEHT
(J1abopaTopHbIE ONBITHI U
MpaKTHYecKue padoThl);
MIPENICTABIIATh PE3YIbTAaThI
XUMHUYECKOT0 IKCIIEPUMEHTA

B (hopMe 3aIUCH YpaBHEHUN
COOTBETCTBYIOILIMX PEAKIMUHI U JEJIaTh
BBIBOJIbI HA UX OCHOBE.

CrnenoBathb npaBuiIaM IOJIB30BAHUS
XUMHUYECKOU MOCYION U
1abopaTopHbIM 00OPYIOBAHUEM.
IIpoBOAUTE BEIYUCIICHHUS

10 YPAaBHEHUSIM XUMHUYECKHUX
peaKkuuil.

CaMOCTOSITENIHO TUIAHUPOBATh U
OCYIIECTBJIATH CBOIO
MO3HABATEIBHYIO JESATENbHOCTD;
IIPUHUMATh AKTUBHOE y4acTHeE

B TPYMIOBOW Y4eOHOM AESITEIILHOCTH
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MPOCTOr0 BEIIECTBA U €r0 COCAMHEHUM.
AMdoTepHbIe CBONCTBA OKCHIA U
TUAPOKCUIA ITUHKA, TUAPOKCOKOMIIIICKCHI
IIUHKA.

JKCnepUMeHTAIbHbIE METObI
M3y4YeHHUsl BellleCTB ¥ UX NMPeBpAallleHui:
e J/lemoHCTpauuu:

— KOJUIeKIUs «MeTaJlsibl ¥ CILJIaBbI»;

— B3aUMOJICHMCTBUE IIEJIOYHBIX U
IEJI0YHO3EMENbHBIX METAIIOB C BOJIOM
(BO3MOXKHO HCITOJIb30BaHHUE
BUJIEOMATEPHUAIIOB).

e JIabopaTopHBIE OTBITHI:

— B3aUMOJEHCTBUE IIECIOYHBIX U
IEJI0YHO3EMEIbHBIX METAIIOB C BOJIOM
(BO3MOXKHO MCITOJIb30BAHUE
BUJIEOMATEPHUAJIOB);

— B3aUMOJIEHCTBHE THAPOKCUIOB
ATIOMHUHUS U IMHKA C pacTBOpamu
KHCJIOT U IIEJIOYEH;

— Ka4eCTBEHHBIE PEaKIIMH Ha KaTHOHBI
METaJIIOB.

o [IpakTrueckue pabOTHI:

Ne 7. Pelienue 3kcriepuMeHTaIbHbBIX
3as1a4 1o TeMe «MeTaTbl TI1aBHbIX
MOATPYIIIY;
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Ne 8. Pemenue skcnepuMeHTaIbHBIX
3aj1a4 1o TeMe «MeTalibl MOOOYHBIX
MOATPYIID.

e Pacuérnrle 3agaun.

— BBIUHCIIEHUE MACChI (00beMa,
KOJIMYECTBA BEUIECTBA) MPOAYKTA
pEeaKIuu, €CIIM OJHO U3 BEIIECTB JAHO
B BUJIE PACTBOpA C ONMPEICICHHON
MAacCOBOM J0JIE PACTBOPEHHOIO
BEILIECTBA, WJIM UMEET IIPUMECH;;

— BBIYHCJICHHE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
pEeaKInu, €CIU OJTHO U3 BEIIECTB JaHO
B BHJIE pacTBOpa C ONPEICICHHON
MAacCOBOM JI0JIEH PACTBOPEHHOIO
BEIIECTBA;

— BBIYUCJICHUE BBIXO/IA MPOAYKTA
pEeakIu OT TEOPETUUYECKU BO3ZMOKHOIO

Hroro no pazneny o4
Pa3znen 3. Xumus u :KU3Hb
3.1 | Meroabl no3HaHUA 9 Poib xumuu B o0ecrieueHUN PackpsIiBaTh poJib XUMHH B PEIICHUU

B XUMUM.
XUMHA U KU3Hb

YCTOI‘/’IIII/IBOI“O Pa3BUTHA YCIIOBCUCCTBA.
ITonsiTue o HaY4YHBIX METOJax ITO3HAHHA

1 MCTOAOJIOIrMY HAYYHOI'O UCCIICJOBAaHUA.

HayuHnble npruHIKUNBI OpraHu3alnu
XUMHYECKOTO TTPOU3BOJICTBA.
[TpoMpblITIeHHBIE CTTIOCOOBI TTOTYUYEHUS

YHEPreTHYECKUX, CHIPbEBBIX U
AKOJIOTMYECKUX MpolIeM
YeJI0BEUECTBA, OMUCHIBATH OCHOBHEIC
HAPaBIEHUS Pa3BUTHS XUMHUYECKON
HAyKH W TEXHOJIOTHUHU.

[TpumensTh npaBuia 0€30MaCHOTO
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BOKHEUIINX BeIIeCTB (Ha IpuMepe
MIPOU3BO/ICTBA AMMUAKa, CEPHOU
KHCIIOTHI, MeTaHoJa). [IpoMbIieHHbIe
CIOCOOBI TTOJTYUSHHST METAIIOB U
CIUIaBOB. XUMHUYECKOE 3arpsi3HEHUE
OKpY>KaroIel cpe/ibl U €ro MOoCJIeICTBUS.
lIpobrema nepepabomku omxo008 u
no6ouHbIX NPoOYyKkmos. Poib xuMuu

B 00€CIIEYEHNN SHEPTreTUYECKON
6e3omacHocTu. [Ipunyunsl «3enenotl
XUMUuu».

XHAMUS U 310POBbE YEIOBEKA.
JlexapcTBeHHbIE cpencTBa. [IpaBuna
HCIIOJIb30BaHUS JIEKAPCTBEHHBIX
npenaparoB. Poib XUMUU B pa3BUTUU
MEJIULINHBI.

Xumus nuid. OCHOBHBIE KOMITOHEHTHI
muni. [Iniessie nodasku. Poip xumuun
B 00€cIieyeHnH MUIIEBON 0€30MacCHOCTH.
KocMmernueckue u nappromepHbie
cpexncrBa. berroBas xumus. [lpasuina
0€30IMacHOT0 UCIIOIH30BAHUS MIPENapPaTOB
OBITOBOM XMMUM B TTIOBCETHEBHOM KU3HH.
XWMUs B CTPOUTENBCTBE. Baxknenmne
CTpOUTEbHBIC MaTePHAIIBI (LIEMEHT,
oeToH). [Ipon3BOICTBO CTPOUTEIILHBIX
MaTepuasos.

oOpaleHus ¢ BeIIeCTBaMH,
HCIOJIb3YEeMbIMH B TIOBCETHEBHOM
KU3HU, a TAKXKE MpaBuia
0€301MacHOr0 MOBEJCHUS B LIETSAX
cOepexeHus 3I0pOBbs U
OKPYXKAIOILIEN IPUPOTHOM CPEBI;
MOHUMAaTh OMACHOCTh BO3ACUCTBUS
Ha >KMBBIE OPraHU3Mbl OMPEEICHHBIX
BEIIECTB, cMbIc] nokazatens I1/1K,
MOSICHATH Ha MIPUMepax CIOCOObI
YMEHBIIICHUS ¥ TIPEIOTBPAIICHHS X
BPEIHOTO BO3JICHCTBUA.
AHanM3MpoBaTh U KPUTHUIECKU
OLICHUBATh MH(OPMAIINIO, CBI3aHHYIO
C XUMHYECKUMU TPOIECCaMU U UX
BJIIMSTHUEM Ha COCTOSIHUE
OKPYXAIOIIEN CPEIbI.

Hcnonb30BaTh MOTYICHHBIC 3HAHUS U
npescTaBieHus o chepax
JESITENbHOCTH, CBA3AHHBIX C HAYKOU
1 COBPEMEHHBIMU TEXHOJIOTHUSIMH,
KaK OCHOBY JIJIS OPUCHTAIINH

B BBIOOpE CBOEH Oymyriei
podeCCUOHATLHON JeATeTbHOCTH.
Hcnonb3oBaTh CUCTEMHBIE
XUMUYECKHE 3HAHUS I OObSICHEHUS
Y TIPOTHO3UPOBAHMUS SIBJICHU,
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XUMHS B CEIIbCKOM XO3SIMCTBE.
Oprannveckre 1 MUHEpaAIbHbIE
ynoOpeHus.

Heoprannueckue marepransl
(KOHCTPYKIITMOHHBIC MaTepHaJIbl, KPACKH,
CTEKJIO, KepaMuKa). MaTepuasbl

U1t aneKTpoHukd. HanotexHomoruu

HMMEIOIIUX €CTECTBEHHOHAYYHYIO
NpUPOAY, MPOTrHO3UPOBATH,
aHAJIM3UPOBATh M OLICHUBATH

C MO3UIUMN YKOJIOTUUCSCKOM
0€30MaCHOCTH IOCJIENCTBUA OBITOBOM
Y MIPOU3BOJICTBEHHOM JEATEIHLHOCTH
YyeJIOBEKa, CBSI3aHHOU

C IepepadOTKOM BEIIECTB;
WCIIOJIb30BaTh MOJYYEHHbBIE 3HAHUS
JUTS TIPUHSATHSI TPAMOTHBIX PEIICHUI
po0JieM B CUTYaIUSX, CBA3aHHBIX

C XHMHEMH.

[IpuHuMaTh ydyacTue B 00CYKICHUN
po0JIeM XUMHYECKON 1
AKOJIOTHYECKOM HaMpaBJIECHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO TTO3UIIHIO
o po0siemMe u mpeaJiaraTh
BO3MOYKHBIE TTYTH €€ peIIeHus

Htoro o pazneny 9
OBUIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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