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PaGouyas mporpaMma 1o yueOHOMY MpeaMeTy «XuMus»  (YriyOn€HHbIH  YpOBCHB)
(mpenmetHass o0ylacTh «ECTECTBEHHO-HAyYHBIC TPEAMETH») (l1ajjee COOTBETCTBCHHO
— mporpamMma IO XHWMHH, XUMHUS) BKITIOYACT TMOSCHUTEIBHYIO 3aIUCKY, COACpKAHUE
oOydeHUs, IUTAHUpYEMBbIE  PE3yJbTaThl  OCBOCHHS  TNPOTPaMMBl 10 XHUMHUH,
TEMaTHYECKOE IIJIAHUPOBAHHUE.

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1Mo XWMHHM Ha YpPOBHE CpEIHEro o0IIero oOpa3oBaHHs pa3paboTaHa
Ha ocHoBe PDenepanbHOoro 3akoHa or 29.12.2012 Ne 273-03 «O06 o0pa3oBaHuU
B Poccuiickoit ®enepanun», TpeOOBaHMI K pe3yibTaTaM OCBOCHHS (eaepabHOM
oOpa3oBaTelbHOW TMporpaMmbl  cpenHero  oobmero  oopazoanusi(®OIl  COO),
npeacTaBieHHbIX B DenepaqbHOM TOCYIapCTBEHHOM 00pa3oBaTeNbHOM CTaHAApTe
COO, c¢ yuérom Konuenuuu mpenojgaBaHusi ydeOHOTO TmpenMera «XHUMHS
B 00pa3oBaTeIbHBIX Oopranuzanusax Poccuiickoit denepannn, peaim3yomnuX OCHOBHbIE
oOpa3oBaTelbHbIE TPOrpaMMbl, U OCHOBHBIX TOJIO)KeHUH «CTpaTeruu pa3BUTHS
BocriuTanuss B Poccuiickoit @enepanmu Ha mepuon no 2025 roga» (Pacnopspkenwue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha ypOBHE YIIyOJEHHOTO M3y4EHHUS 3aHUMAeT BaXXHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4dHOro obOpaszoBanus ydammuxcsi 10—11 kmaccos. M3ydenue mpeamera,
peanuzyemMoe B ycInoBHsX TuddepeHInpOBaHHOTO, TPOMUIHLHOTO 00y4YeHHS, TPU3BAHO
o0ecrieunTh 00111€00pa30BaTENBLHYI0 U OOIIEKYJIBTYPHYIO TOJITOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO JJIsl aJanTaliid UX K OBICTPO MEHSIOUUMCS YCIOBUSM KU3HU
B COLIMYME, a TaK)Ke JUIS MPOIOJDKEHUSI 00YUIeHUS B OPTaHU3ALUAX PO ECCHOHATHLHOTO
o0pa3oBaHUsl, B KOTOPBIX XUMUS SBJISIETCSA OJHOW W3 MPUOPHUTETHBIX TUCIUATLUINH.

B mporpamme mo XxuMuM Ha3Hau€HUE NpeaMeTa «XUMHs MOJy4aeT MOJIPOOHYIO
MHTEPIIPETALMIO B COOTBETCTBUH C OCHOBomosararomumMu nonoxenusmu @I'OC COO
O B3aUMOOOYCIIOBIIEHHOCTH LeJIEeH, CoAepKaHUsl, pe3yJbTaTOB 00yuyeHus: 1 TpeOOBaHUI
K YPOBHIO MOATOTOBKH BBIMTYCKHHUKOB. CBHAETEIHCTBOM TOMY SIBIISIFOTCS CIIEMYIOIIHE
BBITIOJTHSICMBIE TIPOTPAMMOM 10 XUMHH (PYHKITHH:

— WH(OPMALlMOHHO-METOJMYECKas,  peajm3alnus  KOTOpodl  oOecrednBaer
MOJIyUCHHE TPEJCTaBICHUS O LENAX, COJAEp)KaHUU, OOIIel cTpaTteruu OOydeHHs,
BOCIIUTAHUSI U PA3BUTHS OOYYAIOIIMXCS CPEACTBAMHU IMPEAMETa, U3y4aeMOro B paMKax
KOHKPETHOTO MpoQuJs;

— OpraHM3allMOHHO-TUJIAaHUpYIOUIas, KOTopas MpeaycMaTpUBaeT OIpe/eieHue:
MPUHIIAIIOB CTPYKTYPUPOBAHUS U TIOCIIEIOBATEIILHOCTH N3YICHHS YIeOHOTO MaTepHaa,
KOJIMYECTBEHHBIX M KAYECTBEHHBIX €r0 XapaKTePUCTHK; MOAXOJ0B K (POPMUPOBAHUIO
COZIepKATEeIbHOM OCHOBBI KOHTPOJII M OLEHKH OOpa30BaTENbHBIX JOCTHIKCHUN
o0yJarommxcs B paMKax UTOTOBOM aTTecTal B (popMe eIUHOro ToCyJapCTBEHHOTO
9K3aMEHa M0 XUMUH.



[Iporpamma asist yrinyOa€HHOTO U3y4EeHUS] XUMUH

— YCTaHaBJMBAET WHBAPUAHTHOE IMPEAMETHOE COJAEp)KAHHE, 00s13aTelbHOE
JUISI U3y4EHHUs B paMKaxX OTAENbHBIX MpoQuUiei, NpeaycMaTpuBaeT paclpenesieHue U
CTPYKTYpUPOBaHHE €ro IO KjaccaM, OCHOBHBIM COJEPIKATEIBHBIM JTHHHSIM/pa3aenam
Kypca;

— JMaéT NpHUMEPHOE pacnpeleleHue y4eOHOro BpPEMEHHU, PEKOMEHIYEMOIO
JUISL UBYYCHUS OTACIbHBIX TEM;

— MpeaiaraeT NpUMEpPHYIO MOCIEI0BATEIbHOCTh U3Y4EHUs Yy4eOHOro marepuaina
C YYETOM JIOTUKHU MTOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXITPEAMETHBIX CBSI3EH;

— JaéT METOJAMYECKYI0 HWHTEpHpeTalMio IeJied M 3aJad HM3ydeHus IperMeTra
Ha YriIyOJIEHHOM YpOBHE C Y4ETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIIHETrO
o0mero oOpa3oBaHus, COACPKATEIHLHON XapaKTEPUCTUKU IUJIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHUSI OCHOBHOW OOpa3oBaTEIBLHON MPOrpaMMbl CPEIHEro OOIIero oOpa3oBaHUs
(MMYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX), a TaKXKe ¢ y4ETOM OCHOBHBIX BHIIOB
y4eOHO-TI03HABATEIbHBIX JICUCTBUI OOy4aromerocss MO OCBOEHUIO COACpKaHUA
npeaMera.

[Io BcemM Ha3BaHHBIM MO3UIUSAM B MPOrpaMME€ MO XUMHHU HPEIyCMOTPEHA
IIPEEMCTBEHHOCTh C OOYYE€HHEM XHMMHH Ha YPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHMS.
3a mpeaenaM yCTaHOBJICHHOM MPOrpaMMOi 0 XUMHUHU 00s13aTeIbHOM (MHBApUAHTHOM)
COCTaBJISIIOIIEH COJEp)KaHUsSI y4eOHOro mnpeamera «XUMHUsD OCTAaETCS BO3MOKHOCTD
BHIOOpa €ro BapUAaTUBHOM  COCTABISIONICH, KOTOpas JOJDKHA  ONPEAeNsThCA
B COOTBETCTBHMHU C HAIPABJIECHUEM KOHKPETHOTO MPO(uiiss 00ydeHusl.

B  coorBerctBUM ¢  KOHIENTyaldbHbIMU  nonoxeHusmu OI'OC  COO
O Ha3HAY€HUU NpeIMETOB 0a30BOro MW YriyOJEHHOrO YypOBHEH B CHCTEME
niddepeHIIMpoBaHHOTO0 O0YUCHHS Ha YPOBHE CpPEIHEro oO0Iero oopa3oBaHUs XUMHS
Ha YpOBHE YIIYOJIEHHOTO M3Y4YEHHUsS HAMpaBJIEH HA PEaTU3alUI0 MPEEeMCTBEHHOCTH
C TMOCJEIYIONIMM 3TAloOM TMOJIYYCHHs] XUMHUYECKOTO 00pa3oBaHUs B pPaMKax HM3YYCHHS
CIEIUAJIbHBIX  €CTECTBEHHO-HAYYHBIX M XHMHYECKUX JUCHUIUIMH B BYy3aX W
OpraHu3alusiX CpeaHero NpodecCHOHANbHOrO 00pa3oBaHMs. B 3Tol cBsI3u H3ydyeHHe
npeaMeTa « XMMHUsh OPUEHTHPOBAHO PEUMYIIIECTBEHHO Ha PACIIUPEHUE U YIyOJIeHue
TEOPETUYECKON ¥  MPAKTHYECKOW  MOATOTOBKM  OOy4YalOMIMXCs,  BBIOpABIIUX
onpeAenéHHbll mpodusib 00y4yeHus, B TOM YHUCIE C MEPCIEKTUBON MOCIEAYIOMIETO
NOJy4eHUs] XMUMHYECKOro o00pa3oBaHHs B OpraHu3alusax IpodecCHOHAIbHOTO
obpazoBanusi. Hapsiny c¢ stum, B cBere TpeboBanuit ®I'OC COO kx miuaHupyeMbIM
pe3ylbTataM OCBOCHHS (hefepalibHON 00pa30oBaTeIbHON MPOTPAMMBbI CPEIHETO OOIIETO
o0pa3oBaHUsl U3YUYEHHE MpeAMETa « XUMHUSD OPUEHTUPOBAHO TAKKE HA pELICHHE 3a/1a4
BOCTIUTaHUSI W COLMAIBLHOTO Pa3BUTHS OOy4aromuxcsi, Ha (oOpMHUpOBaHHWE Yy HHUX
OOLIEMHTEIJIEKTYAIbHBIX YMEHUH, YMEHUH palMoHalu3alud y4yeOHOro Tpylaa u
O00OOMIEHHBIX ~ CHOCOOOB  MEATEIBHOCTH,  HMMEIOIHMX  MEXIUCIUTUTHHAPHBIH,
HAJIPEIMETHBIN XapaKTep.



CocraBnaomuMy  npeaMera «XUMHUS» Ha YpOBHE YrIIyOJIEHHOTO M3ydeHUs
SBIIIIOTCS YIIyOJIEHHBIE KypChl — «Opranndeckas Xumus» u «O011ast 1 HeopraHuyeckas
xumusi». [lpu omnpeneneHuu NOAXOM0B K OTOOPY M CTPYKTYPHOM OpraHU3aluu
COZepKaHMUsI ATHX KypCOB B MPOTpaMM€ MO XHUMHUH 32 OCHOBY TMPHUHSTHI MOJOKCHHS
®I'OC COO o paznuuusix 6a30BOTro U yriyOJaE€HHOTO YPOBHEH U3yUEHUS TpeaMeTa.

OcHoBy coaepkanus KypcoB «Opranudeckas Xumus» U «O011as 1 HeopraHmdeckas
XUMUSD» COCTaBJSIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUHW W YMEHHM, OTHOCSIIUXCS
K 0a30BOMY YPOBHIO M3Y4YEHHUS MIpeIMeTa. DTa CUCTEMA 3HAHHM MOTy4aeT OMpeaeIEHHOE
TEOPETUUYECKOE JIOMOJIHEHHE, MTO3BOJISIONIEE OCO3HAHHO OCBOUTH CYILIECTBEHHO OOJIBIINN
00BEM (hakTONOrMYEeCKOro Marepuana. Tak, Ha yriayOJIEHHOM YPOBHE H3y4YEHUS
npeaMera obOecreuyeHa BO3MOXHOCTh 3HAYMTENILHOTO YBEIMYEHHS OOBbEMA 3HAHUU
0 XMMHYECKHX JJIEMEHTaX M CBOWCTBAaX WX COEAMHEHHWU HA OCHOBE PACIIUPEHHS U
yrayOJieHusT  TpPEACTaBICHUM O  CTPOGHHMM  BEUIECTBA, XMMMUYECKOM  CBS3U
U 3aKOHOMEPHOCTSAX TMPOTEKaHWs pEeaKIui, pacCMaTPpUBAEMBIX C TOUYKH 3pPEHHUS
XUMHYECKON KWHETHKH W TEPMOJAMHAMUKH. V3ydeHue mMepuoandeckoro 3aKkoHa U
[lepronnyeckoil cUCTEMbl XUMHYECKHX 3JEMEHTOB Oa3upyeTcsi Ha COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX IMPEJICTABICHUAX O CTPOCHMHM aroMa. XHMHUYECKas CBA3b
OOBSICHSIETCA C TOYKM 3pPEHUS] SHEPreTHUYECKUX W3MEHEHWH mnpu e€ oOpa3oBaHUH H
pa3pylICHUH, a TaKKe C TOYKU 3PEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. l3ydeHue Tuon
peakuii gononHseTcs (OPMHUPOBAHUEM MPEACTABICHUM 00 3JIEKTPOXMUMHUYECKUX
npoleccax M 3JEKTPOJIM3€ paciyiaBOB M pacTBOPOB BellecTB. B kypce opranuueckoi
XUMHUHU TIPU PACCMOTPEHUU PEAKIIMOHHOM CIIOCOOHOCTH COEIUHEHUN yaensieTcsi 0codoe
BHUMAaHHE BOIpocaM 00 OAJIEKTPOHHBIX 3¢ (deKTax, O B3aUMHOM BJIUSHUU aTOMOB
B MOJIEKYJIaX U MEXaHU3MaX pPeaKiuii.

Oco0oe 3HaueHue UMEET TO, YTO Ha COJAEP)KaHHWE KYpPCOB XMMHH YIIIyOJIEHHOTO
YPOBHSI M3Y4YE€HUS JUIsl KJIACCOB OMNpeneféHHOro mpoduis (TJaBHBIM 00pa3oM Ha HUX
CTPYKTYPY U XapaKTep JOMOJHCHHUHN K 00IIeH cCCTEME IIPEIMETHBIX 3HAaHUI ) OKa3bIBAIOT
BIIMSIHHE CMEKHBIC MpeAMEThl. Tak, HampuMmep, B COACpKaHUM MpeaMeTa s KIAacCOB
XUMUKO-(PU3nueckoro npoduiis 00bllIoe 3HaYeHUE OyayT UMETh 3JEMEHThl Y4eOHOI0O
MaTepuana o obmei xumuu. [lpu n3ydenun npeamera B JaHHOM cilydae akIeHT Oyzaer
clieJlaH Ha OOIIHOCTh METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUHU U
B (pu3MKe: aTOMHO-MOJICKYJISipHAst Teopusi (MOJICKYJIsipHAasi Teopus B (PU3MKE), 3aKOHBI
COXPAHEHMSI MacChl U SHEPIUH, 3aKOHBI TEPMOJUHAMUKH, FJIEKTPOIN3a, MPEACTABICHHUS
O CTPOECHHH BEILECTB U APYTOE.

B To e Bpems B comep)kaHUU MpeaMeTa i KIaCCOB XUMHUKO-OMOIOTHYECKOro
npodusist OoNbIINK yAETbHBIN Bec OyneT UMETh OpraHudeckas Xumusa. B aToMm cimydae
IPEIOCTABISIETCS BO3MOKHOCTD I 00Jiee 0OCTOSATEIILHOTO PACCMOTPEHUSI XUMUYECKOM
OpraHu3allMy KIETKH KaK OHOJIOTHYECKOM CHUCTEMBbI, B COCTaB KOTOPOW BXOJST,
K TMpUMEpy, Takue CTPYKTYpHbIe KOMIIOHEHTHI, KakK JIMOUAbI, OCJIKHU, YrieBOJBI,
HYKJICMHOBBIE KHUCJIOTHI M JApyrue. [Ipm 5ToM 3HaHHMS O cCOCTaBe U CBOMCTBax
NpEICTaBUTENEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIY)KAaT OCHOBOM
JUIA U3Y4EHUs CYLTHOCTHU MPOLECCOB (DOTOCUHTE3A, ABIXaHUS, TUIIEBAPEHHUSL.



B mmame ¢dopmupoBaHuMsS OCHOB HAy4YHOTO MHPOBO33PCHHS, OCBOCHHUS
OOIIEHAYYHBIX METOJOB TMO3HAHMS M OIbITA MPAKTUYECKOTO MPUMEHEHUS HAY4YHBIX
3HaHMM H3ydeHue npeaMera «XuMus» Ha YIIyOJEHHOM ypOBHE OCHOBAHO
HAa MEXIPEIMETHBIX CBSI3IX C Y4YEOHBIMU TMPEIMETaMH, BXOISIIMMU B COCTaB
npeaMeTHbIXx  obnactelt  «EcTecTBeHHO-Hay4dHBIE MpeAMEThD», «MartemaTuka U
uHdopmaTrka» 1 «Pycckuii 3K U IUTEpATypay.

[Ipu n3yduenun yaeOHOTO MpeaMeTa « XuMHUs» Ha yrIyOJIEHHOM YPOBHE TaKXKe, KaK
Ha YPOBHE OCHOBHOT'O M CPEIHEro 001ero oopazoBanus (Ha 0a30BOM ypOBHE), 3a/1a4cii
MEPBOCTENIEHHOW 3HAYMMOCTH SIBIsieTCs (OPMUPOBAHME OCHOB HAyKH XUMHUHM Kak
00JaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECCKOW ICATEILHOCTH YEJIOBEKa H
OJTHOTO M3 KOMIIOHEHTOB MHPOBOU KYJIbTYphl. Penienue 3Tol 3amauu Ha yriayoaéHHOM
YPOBHE U3Y4YE€HUS MMPEIMETA MPEAIONAracT peaanu3alio TaKuX eei, Kak:

— (¢opMHpOBaHUE  MPEJCTABICHUN: O  MaTepuajbHOM  €IUHCTBE MU,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBIICHUM MPUPOJBI, O MECTE XWMHHU B CHUCTEME
€CTECTBEHHBIX HayK U €€ Bemylleil pojau B OOECIEUYeHUH YCTOMYMBOTO pPa3BUTHUS
YEeJIOBEUECTBA. B PEIICHUU MPOOJIeM HKOJOTUYECKOM, PHEPreTUUeCKO U MHUILEBOU
0€30MacHOCTH, B Pa3BUTHH MEAUIMHBI, CO3JJaHUM HOBBIX MaTepUajoB, HOBBIX
MCTOYHUKOB DJHEPruM, B OOECICUCHUH PaAlMOHAIBHOTO MPHUPOJIONOIb30BAHUS,
B (hOpMUPOBAHUU MUPOBO33PEHUS U OOIIIEH KYIbTYPhI YETOBEKA, a TAKKE IKOJIOTUUECKH
000CHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/I0OPOBBIO U IPUPOHOM Cpejie;

— OCBOCHHME CHCTEMbl 3HAHUM, JIEKAIIUX B OCHOBE XMMHYECKOW COCTaBJISIIOLICH
€CTECTBCHHO-HAYYHOU KapTHUHBI MUpa. PyHIAMEHTAIbHBIX MMOHATUHN, 3aKOHOB U TEOPUIA
XUMUH, COBPEMEHHBIX MPEACTaBICHUNA O CTPOCHHM BEIIECTBA HA Pa3HBIX YPOBHSIX —
aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAAMOJEKYJIAPHOM, O TEPMOJAUHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX PEAKIUd, O XUMUYECKOM
pPaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHUCTeMaX, 00 OOIMX HAyYHBIX MPHUHIIUIIAX
XUMHUYECKOTO MPOU3BOJICTBA,;

— ¢opMHpOBaHUE y OOYUYAIOIIUXCS OCO3HAHHOTO IMOHMMAaHHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XUMHUYECKUX 3HAHUM JUIsi OOBSCHEHHUS KIIIOYEBBIX HIEH U MpodiieM
COBPEMEHHOM XHMHH, [IJ51 OOBSCHEHUS W NPOTHO3UPOBAHMS SBJICHUM, HMMEIOLIUX
€CTECTBEHHO-HAYYHYIO MPUPOTY; TPAMOTHOTO PEIICHUS TPOOIIeM, CBI3aHHBIX C XUMUEH,
MPOTHO3UPOBAHMS, aHAIM3a W OIEHKH C TO3UIMHA JKOJIOTUYECKOW Oe30MacHOCTH
MOCJIE/ICTBUNA OBITOBOM M TPOU3BOJCTBEHHOU JEATEIHHOCTH YEJIOBEKa, CBSI3aHHOU
C XUMUYECKUM TTPOU3BOJICTBOM, HUCIIOIH30BAHUEM U MepepabOTKOM BEIIECTB;

— yrayOJaeHrue TPENCTaBICHUH O HAYYHBIX METO/MaX IMO3HAHMS, HEOOXOIMMBIX
JUIT TIpUOOpEeTEeHHsT YMEHHH OpUEHTUPOBATHCS B MHUPE BEIIECTB M OOBSICHEHHS
XUMHUUYECKHUX SIBIICHUM, UMEIOIIMX MECTO B MPUPOJE, B MPAKTUUECKON JIEITEIILHOCTU U
MOBCETHEBHOM KU3HH.

B mrane peanm3zaiiuy mepBoodepeTHBIX BOCIUTATENBHBIX U PA3BUBAOIINX () YHKITHIA
IIEJIOCTHOM CHCTEMBI CPETHETO O0IIET0 00pa30BaHuUs MIPU U3YUECHUHU TIPeIMeTa « XHUMUS)



Ha YrIyOJIEHHOM YpOBHE OCOOYIO aKTyaJIbHOCTh NMPHOOPETAIOT TaKHWe IeNIM M 3aJauH,
KaK:

— BOCTIHTaHHE YOSXKIEHHOCTH B TIO3HABACMOCTH SIBJICHUW TPHUPOJBI, YBAKCHUS
K TIPOIIECCY TBOPYECTBA B OOJIACTH TCOPETHUCCKUX WM TPHUKIIATHBIX HCCIIETOBAHUN
B XUMUH, GOPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

— pa3BUTHE MOTHBAIMH K O0Y4EHUIO ¥ TIO3HAHHIO, CTOCOOHOCTEH K CAMOKOHTPOITIO
¥ CAMOBOCIIMTAHUIO HA OCHOBE YCBOCHHS OOIIIEYEIIOBEUECKUX IICHHOCTEH;

— pa3BUTHE TIO3HABATEIHHBIX HWHTEPECOB, HMHTCIUICKTYAIbHBIX M TBOPUYECKHUX
criocoOHOcTel 00yJarommxcs, (OPMHUPOBAHME Yy HHUX CO3HATEIHLHOTO OTHOIICHUS
K €aMOOOpa30BaHMUI0O W HEMPEPHIBHOMY OOpa30BaHWIO KaK YCJIOBHIO YCIEUTHOU
npo)eCCUOHANBHON W OOIIECTBEHHOW JESATEILHOCTHA, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3/I0POBBIO U MMOTPEOHOCTH B 3/TOPOBOM 00pa3e KU3HU;

— (opMHpOBaHHE YMEHHUI ¥ HABBIKOB PA3yMHOT'O IPUPOIOIOIE30BAHHMS, PA3BUTHE
HKOJOTMYECKOM  KYJIbTYphl,  NPUOOpPETEHHE  OmbITa  OOLIECTBEHHO-TIOJIE3HON
DKOJIOTHYECKOUN AEATEIIBHOCTH.

OO1ee 9uCiio 9acoB, PEKOMEHJIOBAHHBIX ISl M3YUCHUS XUMHUH Ha YTriIyOJICHHOM
ypoBHe, — 204 gacos: B 10 kiacce — 102 yaca (3 yaca B Hezenmo), B 11 kimacce — 102 vaca
(3 vaca B HezerHO).



COJIEP)KAHUE OBYUEHUS!

10 KIIACC

Teopernyeckue 0OCHOBbI OPraHMYEeCKOH XMMHUM

[IpenmeT u 3HaYeHHE OPraHMYECKONW XMMHHU, IMPEICTaBICHHE O MHOTO00pa3uH
OPraHUYECKUX COCTUHEHUM.

DNEKTPOHHOE CTPOCHHE aTOMa YIJIEpO/a: OCHOBHOE U BO30YXKAEHHOE COCTOSIHUS.
BasneHTHBIE BO3MOXHOCTM aTroMa yrijaepojna. XUMHYECKas CBSI3b B OPraHUYECKHX
coequHeHusAX. Tumbl rudOpuaM3alMM aTOMHBIX OpOuTaneil yriaepoaa. MexaHU3MBI
00pa3oBaHUs KOBAJICHTHOW CBsI3W (OOMEHHBIM W JOHOPHO-AKIENTOPHBIN). THIIBI
MEePEKPhIBAHMSI aTOMHBIX OpOHUTasied, G- U m-cBsi3u. OauHapHas, NBOWHAs U TpPOWHAs
cBsi3b. CmocoObl pa3pbiBa CBA3€H B MOJIEKYyJIaXx OpraHudeckux BemiecTB. [lonstue
0 CBOOOJHOM pajivKaje, Hykjaeopuse u JeKTpodure.

Teopust cTpoeHMst opraHndeckux coeauHeHnid A.M. byriepoBa U COBpEMEHHBIE
IIPEACTABIEHUS O CTPYKTYpE€ MOJIEKYJ. 3HA4YE€HHE TEOPUM CTPOCHHSI OpPraHUYECKUX
coequHeHu. MoekynsapHble W CTPYKTypHble (Qopmyibl. CTpyKTypHBIE (DOPMYJIBI
pa3IMYHBIX BUJOB. pPa3BEPHyTas, COKpalléHHas, CckenetHad. HM3omepus. Bupel
U30MEpUU. CTPYKTYpHas, MPOCTPAHCTBEHHAs. DJEKTPOHHbIE 3((EKTHl B MOJIEKyJax
OpPraHMYECKUX COCAMHECHUH (MHIYKTUBHBIA U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o0  KiIaccupUKauMd  OpraHuyeckux  BemiecTB.  Ilonsartue
o ¢yukiuoHanpHOUM rpymmne. ['omonorusa. ['omonoruueckue psiapl. CuctemaTuyeckas
HOMeHKiIaTypa opranudeckux coenunenuii (IUPAC) wu TpuBHManmbHBIC Ha3BaHHS
OTJIEJIbHBIX NPEICTABUTEIEH.

OcobeHHocT ¥ KjlaccupuKaiusi OpPraHUYecKux peakuuil. OKHUCIUTENBHO-
BOCCTAHOBHTEJIbHBIE PEAKIIUN B OPraHUYECKON XUMUMU.

JKCIePUMEHTAIbHbIE METObI M3Yy4YeHHS BelIeCTB U X NpeBpalleHu il

O3HakomIieHHE ¢ 00pa3IaMy OPraHUYeCKHUX BEIIECTB U MaTeprallaMU Ha UX OCHOBE,
OMBITHI TI0 TMPEBPAICHHIO OPraHUYECKMX BEIICCTB NpPU HarpeBaHuu (IJIaBIICHUE,
oOyIJIMBaHUE U TOPEHUE), KOHCTPYUPOBAHUE MOEIICH MOJIEKYJI OPTaHUYECKUX BEIIECTB.

YrieBoxopoasl

Ankanel. ['omonornueckuii psij  ankaHoB, o6mias ¢dopMmynaa, HOMEHKIATypa
U H30MEpUd. OJEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKaHOB,
Sp3-ruOpuaU3alis aTOMHBIX OpOUTaIel yriiepoaa, 6-cBsasb. Konpopmepoi. Pusndeckue
CBOMCTBA aJIKaHOB.

XUMHUYECKAE CBOMCTBA AQJIKAHOB. pEaKUMM  3aMELICHUsA, W30MEPHU3ALUH,
JNETUPUPOBAHUS, LMKIU3AIUK, TMUPOJU3a, KPEKWHra, ropeHus. I[lpedcmasnenue
0 MexaHusme peakyuti paouKaIbHO20 3aMeueHUs.

Haxoxnenue B mpupojie. CriocoObl MOJydeHUs U MPUMEHEHUE aJTKaHOB.

! Kypcusom B JaHHOM TEKCTe BbIIEJIEHBI SIEMEHTHI COAEpPKaHUs y4eOHOTO MaTepuana, KOTOpble U3ydaloTcs
B O3HAKOMHTEIHLHOM IIJIaHE M HE BKIIFOYAIOTCS B COCTaB MPEIMETHBIX pe3yabTaToB ocBoeHus OOIT COO.



[uknoankanel. O6mas ¢opmyna, HOMeHKIaTypa H wu3oMmepus. OcoOeHHOCTH
CTPOSHHSI U XUMHUYECKHUX CBOWCTB MaibIX (IMKJIONMPOIAH, MUKIOO0YTaH) W OOBIYHBIX
(umKIONIeHTaH, MUKIOTEKCaH) IHMKIOATKaHOB. CrocoObl TONYYEHWs] W TPUMECHEHUE
LUKJIOAJIKAHOB.

Ankensl. ['oMosiornyeckuil psii ankeHoB, oOmwas Qopmyiaa, HOMEHKIATYpa.
DIIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN aJKEHOB, SP2-THOPHIM3AIIUS
aTOMHBIX opOuTaneil yriaepona, 6- U 7n-cBA3U. CTPYKTypHas M Te€OMeTpUYecKas
(umc-tpanc-) wmzomepus. Dusnyeckue cBoWCTBa aJKCHOB. XHMHUYECKHE CBOWMCTBA:
peakuuMyM TNPUCOEAMHEHMS, 3aMEIICHHS B O-TIOJOKEHUE TpU JBOMHOM CBS3H,
NOJIMMEpPU3ALMA M OKUcHeHus. [lpedcmaenenue o0  mexanuzme  peaxyuu
anekmpo@uabio2o npucoeounenus. IIpaBuno MapkoBHuKoBa. KauecTBeHHbIE peakuuu
Ha JABOWHYIO CBsI3b. CI0COOBI OMy4E€HHS U IPUMEHEHHE AJTKEHOB.

Ankanuensl. Knaccubukarmsi ankagueHoB (CONMPsOKEHHBIC, W30JMPOBAHHBIC,
Kymynuposannvie). OCOOEHHOCTH 3JICKTPOHHOTO CTPOCHHS W XUMHUYECKUX CBOWCTB
conpsuk€HHBIX nueHoB, 1,2- u 1,4-mpucoeaunenue. llonumepusanus conpskEHHBIX
nueHoB. CriocoObl MOMY4YEHUsI U TPUMEHEHUE AJIKaIEHOB.

Ankunbl. ['oMonornueckuit psig amkuHOB, o0Omast ¢opmyla, HOMEHKIATypa
U H30MepUs. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJKHUHOB,
Sp-rubpuan3anus aTOMHBIX opOuTanell yriepoaa. PuU3HUECKHE CBOMCTBA AJIKHUHOB.
XHWMHUYECKHE CBOWCTBA: PEAKLUUU NPHUCOEAUHEHUS, NUMEpPU3ALUMU U TPUMEPHU3ALUHU,
OKHCJEHHs. KUCIIOTHBIE CBOWCTBA QJIKWUHOB, MMEKOIIUX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBenHble peakiuu Ha TpoiHYIO CBsi3b. CrnocoObl MOJIyY€HHUS W NPUMEHEHHE
AJIKHOB.

Apomatndeckue yriieBonoponsl (apeHsl). ["omMonornyeckuii psja apeHoB, oOmast
dopmyna, HOMEHKJIATypa U M30MepHsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIIbI OeH30ma. [Ipasuno apomamuynocmu, npUMepsbl ApOMaAmuyecKux coOeOUHeHul.
®duznyeckre CBOICTBA apEeHOB. XMMHYECKHE CBOMCTBAa O€H30Jla M €ro TOMOJIOrOB:
peakIu 3aMelieHUs] B OCH30JbHOM KOJIBLIE M YIJIEBOJAOPOJHOM paJHKaie, peakiuu
NPUCOCUHEHUS, OKHUCJIEHHE TOMOJIOTOB OeH3ona. [Ilpedcmasnenue o mexaumusme
peaxyuil dnekmpoduivro2o samewerus. [IpeacraBienrue 00 OpUEHTUPYIOLIEM 1eHCTBUU
3aMecTuTenel B  OEH30JbHOM KOJbIE Ha TMpUMEpPE aIKUIBHBIX  PaJUKaJOB,
KapOOKCWJIbHOM, THAPOKCUJIBHOM, aMHUHO- M HUTPOTPYMIbl, aTOMOB TaJIOr'€HOB.
OCOOEHHOCTH XHMHUYECKUX CBOUCTB cTupoia. l[lomumepusanus crupoia. CrocoOsl
MOJIYYeHHSI U IPUMEHEHHE apOMATHUECKHUX YTIE€BOAOPOIOB.

[Ipupoansiii ra3. IlonyrHele HedTsHBIE Ta3pl. Hedthb um €€ mnpoucxoxxiaeHue.
KameHHBINT yrojib M TPOAYKTHI ero mepepadoTku. CrocoOwl mepepadoTKu HeTH:
NEpPEeroHKa, KPEKUHr (TEPMHYECKUM, KaTaJUTHUYEeCKUuM), pUDOPMUHT, MHUPOIHU3.
[TpoaykThl mepepadoTKN HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXKY Pa3JIMYHBIMU KJIACCAMU YIJIEBOJOPOIOB.

DONEeKTPOHHOE CTPOEHHE TAJIOrCHIIPOM3BOAHBIX  YIJIEBOAOPOAOB. Peakuuu
3aMEILEHNUs TrajoreHa Ha TUAPOKCOTPYIILY, HUMPOSPYANY, YUAHOSPYNNY, AMUHOSDYANY.



HeﬁCTBHG Ha TaJIOrcHIpOU3BOAHBIC BOJHOIO M CIIMPTOBOI'O pacTBOpa I[IéJIO‘{I/I.
BBaHMOHCﬁCTBHC AUTAJIOICHAJIKaHOB C Maramcm n IIUHKOM. lonsmue
0 MmMemalloop2adHU4YeCcKux COCOUHEHUSIX. Hcnonb3oBaHue raJIOrCHIIPOU3BOAHBIX
YIJI€eBOAOPOaAOB B 6I>ITy, TCXHUKC U IIPH CHUHTC3C OPTaHNYCCKUX BCIICCTB.

JKcnepUMeHTATIbHbIE METOAbI H3YUYEeHHS BEleCTB U UX NMpeBpalieHunii

N3ydenne HU3NUECKUX CBOWCTB YIIIEBOOPOIOB (PacCTBOPUMOCTH), KaUeCTBEHHBIX
pEaKInii yriieBOJOPOOB Pa3IMIHbIX KiaccoB (0OecIBeunBaHUE OPOMHOMN WM HOIHOM
BOJIbI, PAacTBOpa IE€PMaHraHaTa KaJlks, B3aMMOJICHCTBHE aleTHICHA C aMMHAYHBIM
pactBopoM okcuaa cepedpa(l)), kauecTBeHHOE OOHapy)KEHHE Yriiepojia M BOJIOpPOJA
B OpraHMYeCKWX BEHICCTBAX, IIOJyYCHHE OJTHJIEHA U U3YYEHHE €ro CBOWCTB,
o3HaKoMIIeHHe ¢ KoyuteknusaMu «Hed1b» u «Yromby, ¢ oOpasiamMu miactMace, KayqyKoB
U PE3UHBI, MOJCIMPOBAHUEC MOJIEKYJ YIJICBOJOPOJOB W  TaJOrCHIIPOU3BOIHBIX
YIIICBOJIOPOJIOB.

Kucnopoaconepxamue opranudeckue coeJUHEHUSA

[MpenensHBIe 0THOATOMHBIE CIUPTHI. CTpoeHUE MOJIEKYIT (Ha MpUMepe METaHOoJIa U
sTaHosa). [omosormyeckuit psja, oOmas ¢opMysa, H30MepHs, HOMEHKJIATypa
u kinaccudukanusa. dusmyeckue CBOWCTBA MPEJETIbHBIX OJHOATOMHBIX CIHPTOB.
Bonoponnsie CBSI3M MEXIYy MOJEKYJaMH CIHAPTOB. XUMHYECKHE CBOMCTBA: PEAKIUU
3aMelleHus, JEruApaTalny, OKHCICHHS, B3aUMOJCHCTBUE C OpPraHUYECKUMU U
HEOpraHMYEeCKUMU KuclioTamMu. KadecTBeHHas peakluss Ha OJHOATOMHbBIE CHUPTBHI.
JleficTBue 9STaHONa W METaHOJAa Ha OpraHu3M uesioBeka. CmocoObl MOJydeHus |
MIPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie 3dupbl, HOMeHKIaTypa U wu3oMepusi. (OCOOEHHOCTH (PUBHMYECKUX
Y XUMHAYECKUX CBOMCTB.

MHOroaToMHbl€ CHUPTHI — ATUIICHTIIMKOIb U TIMUEprH. PU3NYecKUe U XUMUYECKHE
CBOICTBA:  peaKUMU  3aMELICHUs, B3aUMOJIEUCTBUE C  OPraHUYECKUMH H
HEOPraHMYEeCKUMH KHCIIOTaMH, KauyeCTBEHHasl PEaKklus Ha MHOTOATOMHBIE CIIHUPTHI.
Ilpeocmasnenue o mexaunusme peaxkyuil HyK1eo@uibHoco 3amewenus. JlercTBue
Ha opranusM yenoBeka. CrocoObl MOTy4eHUs] 1 TPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHue MOJIEKYJIbl, B3aMMHOE BIUSHUE THPOKCOTPYIIBI U OEH30IbHOTO
anpa. @usnueckue cBoiicTBa (eHona. OCOOEHHOCTH XMMHYECKHX CBOWMCTB (heHoIa.
KauectBennbie peaknuu Ha ¢enon. Toxcnunocth (enona. CrocoObl TOMydeHUS U
npuMeHenue ¢peHona. PeHoapopmanbaeruiHas cMoa.

KapOoHWIIbHBIE COEAMHEHUS — alNbAETU]bl U KETOHBL. DJEKTPOHHOE CTPOEHUE
KapOOHWJILHOUW Tpymmbl. ['OMOJIOTHYEeCKUE psAIbl adbIACTUIOB W KETOHOB, 0OIIas
dbopMyna, nzomepusi 1 HoMeHkJIarypa. O@uU3nUecKre CBOMCTBA AJIbJIETUIOB U KETOHOB.
XUMUYECKUE CBOMCTBA aJbACTMJAOB M  KETOHOB. PEAKUUU [PUCOCAUHEHUS.
llpeocmasnenue o mexanusme peaxyuii HyK1eo@uibHo2o npucoeourerus. OKUCICHUE
aJbJIETU/IOB, KAueCTBEHHbIE peakiuu Ha anpieruabl. CrnocoObl MOJMy4eHUs U
MIPUMEHEHUE ANbJIETUIOB U KETOHOB.
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OnHOOCHOBHBIE TMpeAelibHbIE KapOOHOBBIE KHUCIOTh. (OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHUCIOT. M3omepuss u HOMeHkiIarypa. dusnueckue CBOWUCTBA
OJTHOOCHOBHBIX TPENEIbHBIX KapOOHOBBIX KHCJIOT. BomopomHbie CBsSI3U MEXIY
MOJIEKYJaMu KapOOHOBBIX KHCJIOT. XHWMHUYECKHE CBOMCTBA. KHUCJIOTHBIE CBOWCTBA,
peakius 3TepudUKalMK, PEaKIUH C Y4aCTHEM YIJIEBOJOPOJHOTO  paJHKaa.
Oco0eHHOCTH CBOMCTB MYpPaBbUHOM KUCHOTHI. [loHsATHE O MPOU3BOAHBIX KapOOHOBBIX
KHUCJIOT — CJOXHBIX 3pupax, areuopuoax, 2ano2eHaHeuopuoax, amuoax, HUmMpuiax.
MmuorooOpa3ue KapOOHOBBIX KHCIOT. (OCOOEHHOCTH CBOWCTB HEMPEACTbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHCIIOT, TUKApOOHOBBIX KHUCJIOT, THIPOKCHUKAPOOHOBBIX
kucioT. [IpencraBuTeny BhICIIMX KapOOHOBBIX KUCJIOT: CT€APUHOBAs, MalbMUTUHOBAS,
OJIEMHOBAS, JIUHONIEBAs, TUHOIeH08as KUCIOThl. CIOCOOBI MOMY4YEeHHS W MPUMEHEHUE
KapOOHOBBIX KUCJIOT.

Cnoxnbie >¢upbl. ['omonmormyeckuid psin, obOmas ¢GopMmysia, H30MEpUsS W
HOMEHKJIaTypa. Ousznueckre 1 XMUMHYECKUE CBOMCTBA: THAPOJIN3 B KUCJIOW U IIEJIIOYHOU
cpeze.

XKupspl. Ctpoenue, (uU3MUECKME W XMMHUYECKHE CBOMCTBA KHUPOB: THUIPOJIU3
B KUCJION U 1mIesouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COJEPXKAIIUX OCTATKU
HETPEETbHBIX KUPHBIX KUCTOT. JKUPBI B MPUPOJIE.

Mpbuta Kak COJM BBICHIMX KapOOHOBBIX KHCJIOT, MX Moollee neicteue. [lonamue
o cunmemuyeckux morowux cpeocmeax (CMC).

OOmas xapakTeprcThka yrieBoioB. Kiaccudukanus yrieBoaoB (MOHO-, -
U nonucaxapujpl). MoHocaxapuapl: TUIIOK03a, (PYKTO3a, earakmosa, pubosa,
oe3zokcupuboza. DOU3NYECKHE CBOWCTBA W HaxoXJeHue B mpuponae. dorocuHTes.
Onmuueckas uzomepusa. Konvuamo-yenuwas maymomepuss Ha npumepe MOJEK)bl
enoKosvl, npoekyuu Xeyopca, o- u f-aHomepwvli en0K03bl. XUMUYECKHE CBOMCTBA
[NIIOKO3bL: PEAaKIUU C Y4YaCTUEM CHUPTOBBIX W aJbJACTHMAHON TpyII, COUPTOBOE U
MOJIOYHOKHCII0€ Opokenue. [IpumeHenue rioko3bl, €€ 3Ha4YeHUE B )KU3HEAEATEIbHOCTH
opranusma. [lucaxapuapl: caxapo3a, MallbTO3a U Jakmo3d. BoccraHaBimuparomue u
HEBOCCTAHABIMBAKOIIME Aucaxapuabl. [ uaponus qucaxapuaoB. HaxoxaeHue B npupojie
u npuMeHenue. llonucaxapuapl: Kpaxman, IVIMKOTeH W Leinirojioda. CrtpoeHue
MaKpOMOJIEKYJT KpaxmaJa, TIMKOTreHa U 1eJUT003bl. PU3nuecKre CBOMCTBA Kpaxmaia u
[EJUTI0I03bl.  XMMHUYECKUE CBOMCTBA Kpaxmaja. TUJPOJIM3, KauyeCTBEHHas pPEaKIus
C HWOIOM. XHWMHYECKHE CBOWCTBA IIEJUIIOJIO3BI: THUIPOJW3, TodydeHue dPpupon
1e/uTr0J103b1. [ToHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, alleTaTHBIH MIENK).

JKcnepuMeHTAIbHbIE METOAbI H3YYeHHs BelleCTB U UX NMpeBpalieHnii

PacTBOpHMOCTD pa3IMYHBIX CIUPTOB B BOJIE, B3aUMOJICHCTBHE 3TAHOJA C HATPUEM,
OKHCIICHHE JTHJIOBOTO CIUPTa B aJIbJCTH] HAa PACKAIEHHON MEIHON IPOBOJIOKE,
OKHCIICHHEC JSTHJIOBOTO CIHPTA JUXPOMATOM Kaimus (BO3MOXXHO HCITOJIb30BAHUC
BHJCOMATEPUAJIOB), KA4YeCTBEHHbIC peakIUd Ha albJAeTuabl (C  THAPOKCHIOM
muammuHcepeopa(l) u runpokcumom memu(ll)), peaknus TimMIepuHa ¢ THIPOKCHIOM
menu(ll), xumudeckue CBOWCTBa pacTBOpa YKCYCHOM KHCIOTBI, B3aHMMOJCHCTBHE

11



pactBopa TirOK03bl ¢ Tuapokcumom Memu(ll), B3ammopeiicTBue kpaxmana ¢ HOJIIOM,
pellieHre SKCIEPUMEHTANBHBIX 3a1a4 mo TeMaM «CrnupTtel U QeHonsl», «KapboHoBbie
KUCIIOTHI. CII0KHBIE YPUPBI».

A3oTcoaepskaiue OpraHudecKkue coeMHeHusI

AMHUHBI — OpraHMYecKHEe TMpPOU3BOJHbIE amMMuaka. Kiaccudukanus amMHHOB!
anmidarnueckre U apoMaTUYECKUe; MEepBUYHbIC, BTOPUYHBIE U TpeTuuHble. CTpoeHue
MoOJIeKys, oOmas Qopmyna, u30MepHs, HOMEHKJIarypa W (U3MYecKue CBOMCTBA.
XUMHYECKOE CBOMCTBA amn(aTHueCKIX aMUHOB. OCHOBHBIC CBOWCTBA, aJIKMJIMPOBAHUE,
B3aMMO/ICHCTBUE MEPBUYHBIX AMUHOB C a30TUCTON KUCIOTOU. COoJI alKMJIIaMMOHMUSI.

AHWIMH — NOpPEICTaBUTENb AMUHOB apoMarhueckoro psaa. CTpoeHHE aHWUIIMHA.
B3aumHoe BiMsiHUE TPyII aTOMOB B MOJeKyse aHmirHa. OCOOEHHOCTH XUMHUYECKHUX
CBOMCTB aHWiIMHA. KauyecTBeHHblE peakuuu Ha aHuiauH. CrnocoObl MOTy4YEeHUs H
NpUMEHEeHUE an(aTudecKux aMuHOB. [loydeHue aHuiIMHa U3 HUTPOOEH30J1a.

AmuHokucnotel. Homenkmarypa wu  uzomepus. OTAENbHBIE NPEACTABUTEIN
0-aMUHOKHCJIOT: TJIUIUH, aTaHUH, (DeHUNAIAHUH, CEPUH, 2TIYMAMUHOBAS KUCIOMA, TU3UH,
yucmeun. Onmuueckas uzomepus amunokuciom: D- u L-amunokucnomor. ®usnueckue
CBOMCTBA AMMHOKHCIOT. XHMMHYECKHME CBOWCTBA AMUHOKHUCIOT Kak aM(OTEPHBIX
OpraHUYEeCKUX COCJAMHEHUN, peaKlusl TMOJUKOHJICHCAIIMU, OO0pa30BaHWE TMENTHIHOU
CBsI3U. bronornyeckoe 3HaueHuEe aMUHOKUCIOT. CHHTE3 ¥ TUAPOJINA3 TENTUIOB.

benku kak npupoiHbie mouMepsl. [lepBudHas, BTOpudHas U TPETUYHAS CTPYKTypa
O0enkoB. XUMHUUECKHME CBOMCTBa OENKOB. THUAPOIM3, JEHATypalusi, KaueCTBEHHBIE
peakIuu Ha OesKu.

llonamue 00  azomcooepxcawjux — 2emepoyuUKIUYecKUx COeOUHEHUSIX.
Tupumuounosvle u nypunosvle ocnosanus. Hykneunosuvle xuciomoi: cocmas, cmpoeHue
U buonocUYecKast poib.

JKCNepUMEHTAJIbHbIE MeTOAbl H3yYeHHsl BellleCTB U UX NpeBpalleHuil

PactBopenne OenkoB B BOjE€, JeHATypaiusi OCJIKOB MPU HArpeBaHHUM, IIBETHHIC
peakiuu Ha O€JIKH, PeIIeHrEe SKCIIEPUMEHTAIILHBIX 3a/1a4 10 TeMaM «A30TcoepKallue
OpraHUYE€CKHUE COEAMHEHU» U «Pacno3HaBaHNE OPraHUYECKUX COCTUHEHUI.

BbIcOoKOMO0JIEKYJ/ISIPHBIEC COCAUHECHUS

OCHOBHbIE TMOHSTUSI XHMHUU BBICOKOMOJEKYISPHBIX COCIAMHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIMMEPHU3ALIUHY, CPEIHSS MOJIEKYJIIpHAs Macca.
OcCHOBHbBIE METOJbl CHHTE3a BBICOKOMOJEKYISPHBIX COECAUHEHUIN — MOJMUMEpPHU3ALUI U
NOJIMKOHJeHcauus. [Ipedcmaesnenue o cmepeopeyisapHocmuy U  HAOMONEKYIAPHOU
CMpYKmype NoaumMepos, 3a8UCUMOCHb CEOUCME NOJIUMEPOE OM UX MOJEKYIAPHO20 U
HAOMOAEKYIAPHO20 CIPOEHUSI.

[Tomumepubie  MaTepwainbl.  Ilmactmacchl  (MOJIMATUIICH,  MOJHUIIPOIMIICH,
MOJIMBUHUWIXJIOPHUL, MOJIMCTUPOIT, MOJIMMETUIIMETaKPHUIIAT, MOJINKapOOHATHI,
noJimsTUIeHTepedTanar). Y Tuiau3auus U nepepadoTka miacTuka.

DacToMephl: HaTYpPaJIbHBIM KaydyK, CHHTETHYCCKHE Kaydyku (OyTaJIMEeHOBBIMH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U cuiukonsl. Pe3uHa.
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BosiokHa: HaTypanbHble (XJIOMOK, MIEPCTh, MIENK), HMCKYCCTBEHHBIC (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHYECKUE (KAaIlPOH U JIaBCaH).

Ionumepor cneyuanvhoco HazwaueHus (meghiowu, Keeiap, 31eKMponposoosuue
noaumepbwl, buopasiazaemvie NOJUMEPDL).

3KCHepl/IMeHTaJIbeIe METOAbI H3YYCHUA BEIIECTB U UX npeBpameHuifl

O3HaKOMIJIEHHE C 06p3.3HaMI/I IMPpUPOAHBIX U NCKYCCTBCHHBIX BOJIOKOH, IINTACTMACC,
Kay4yKOB, pCHICHHUC 3KCIICPUMCHTAJIBHBIX 3a/a4 I10 TCMC «Pacno3HaBaHue 1miactMacce u
BOJIOKOH».

Pacuérnbie 3a1a4u

Haxoxaenne MOIEKyIIpHOH (HOPMYIIbI OPraHHYECKOTO COSTUHEHUS 10 MAaCCOBBIM
JOJSIM DIIEMEHTOB, BXOJSINIHUX B €r0 COCTaB, HAXOKICHHE MOJECKYISIPHOW (OPMYIIbI
OpPraHMYECKOro COeauHEeHHs Mo Macce (00bEMY) MPOAYKTOB CrOpaHHMs, MO KOJIUYECTBY
BemecTBa (Macce, 00BEMY) TMPOAYKTOB pEaKIUU H/WIM HCXOJHBIX BEIIECTB,
YCTAHOBJICHUE CTPYKTYPHOH (DOPMYJIBI OpPraHMYECKOro BEHICCTBA HA OCHOBE €ro
XUMHUYECKHX CBOMCTB MJIM CIIOCOOOB MOJIYYCHHUS, ONPEACICHHUE TOJH BbIXOa MPOAYKTa
PCaKIMU OT TEOPETUUCCKHA BO3MOMHOTO.

Me:xnpeaMeTHble CBA3M

Peanuzanusg MeXNpeOMETHBIX CBA3€M MpU H3YYEHUH OPraHUYECKOW XHUMHH
B 10 kacce ocymiecTBIsIETCS Yepe3 UCTIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUM, TaK U MOHATUMN, PUHATHIX B OTAEJIBHBIX MPEIMETAX €CTECTBEHHO-HAY4YHOI'O
UKJIA.

OOmuMe ecTecTBEHHO-HAy4YHbIE IOHATHSA: SIBICHHE, HAy4dHbId (DaKkT, TUIOTE3a,
TEOpUs, 3aKOH, aHalW3, CHUHTE3, Kiaccupukanus, HaOIOIEHHe, U3MEpPEHue,
HKCIIEPUMEHT, MOJIEb, MOJIETTUPOBAHUE.

@dusuKa: MaTepusi, aTOM, 3JIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIa, SJHEPI€TUYECKUI
YpOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE BEIIECTBa, (HU3UUECKUE
BEJIMYMHBI, EJUHULBI U3MEPEHHUS, CKOPOCTh, SHEPTHUs, Macca.

buomorusi:  kyerka, opraHusM, 9KocucTeMa, Ouocdepa, MeTadOIH3M,
HACJIEJICTBEHHOCTh, AaBTOTPO(MHBIA U TeTepoTpOodHBIA TUN MUTaHUA, OpOKEHHE,
doTocuHTE3, IbIXaHUE, OCNKH, YIIEBObL, KUPbI, HYKICMHOBBIE KUCIOTHI, (DEPMEHTHI.

["eorpadust: mone3Hbie UCKONAEMbIE, TOTUIUBO.

TexHonorus: NMUIIEBbIE MPOIYKThI, OCHOBBI PALlMOHAJIBHOTO MHUTAHUS, MOIOIINE
CpEICTBa, MAaTEPUAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

TeopeTuueckue OCHOBHI XMMHUH

Atom. CocTaB aTOMHBIX sifiep. XUMUYECKU 35ieMeHT. M3otonsl. KopnyckynsapHo-
B0IHOBOU  Oyanusm, O08oUcmeeHHas npupooda saekmpona. CTpPOCHUE 3JICKTPOHHBIX
000JI0YEeK aTOMOB, KBAHTOBBIC YHCJIAa. DHEPreTHUECKUE YPOBHHU U MOAYPOBHH. ATOMHBIC
opoutamm. Kilaccupukanus XUMHUYECKHX dJieMeHToB (S-, p-, d-, f-ajmemeHth).
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Pacnipenenenue 371€KTpPOHOB MO aTOMHBIM OPOUTANSAM, APUHYUN MUHUMYMA IHEPSUlU,
npunyun Ilaym, npaeuno XyHoa. DNEKTPOHHBIE KOH(PUTYpAllMM aTOMOB 3JIEMEHTOB
MEePBOr0—4ETBEPTOrO MEPUO/IOB B OCHOBHOM U BO30OYXKJAEHHOM COCTOSIHUU, DJICKTPOHHBIC
KOHUrypanuu HOHOB. [lowsmue 00 dHepeuu UOHU3AYUU, DSHEpeUU CPOOCMBA
K 971eKmpOoHy. DIEKTPOOTPULIATENBHOCTD.

Ilepmonnuecknii 3akoH U Ilepuonnueckas cucreMa XUMHYECKHX JIIEMEHTOB
.M. MenaeneeBa. CBsA3b IEPUOJMYECKOr0 3aKoHa U llepuoauueckod CHUCTEMBI
XUMHUYECKUX 3JIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX
BEIIECTB IO TpynnaM W [epuoAaM. 3HAUYEHHE [MEPUOAMYECKOIO  3aKOHA
.. Menneneena.

XUMHUYECKasT CBA3b. Buabl XUMHYECKOM CBA3U: KOBAJCHTHAs, WOHHAsi,
MeTaimyeckas. MexaHu3mbl  00pa3oBaHUSI  KOBAJICHTHOW  CBSI3M:  OOMEHHBIN
Y JIOHOPHO-aKIENTOPHBIM. DHEPrusi M JJWHA CBS3U. lIONAPHOCTH, HANpPaBIECHHOCTH
M HAaCHIIAeMOCTh KOBAJIEHTHOW CBs3u. Kparnele cBsaA3u. BoxpopoaHas cBs3b.
MexMoneKynsipHbIe B3aUMOICHCTBUA.

BaneHTHOCTh W BaJEHTHBIE BO3MOXKHOCTH aTOMOB. [ ubpuousayus amomHbuIX
opbumareti. CBsi3b 3JEKTPOHHON CTPYKTYPBI MOJIEKYJ C UX T€OMETPUUYECKUM CTPOCHUEM
(Ha mpuMepe CoeTMHEHUI 3JIEMEHTOB BTOPOTO MEPHOJIa).

[IpencraBneHne O KOMIUIEKCHBIX coequHEeHUsAX. (CocTaB KOMILUIEKCHOIO HOHA!
KOMILJIEKCOOOpa3oBarenb, JdUraiael. Koopounayuonnoe uucno. Homenknamypa
KOMNJIEKCHbIX ~ COeOUHeHUuli. 3HAueHHe KOMIUIEKCHBIX coenuHeHui. [lonsitue
0 KOOPAWHALIMOHHOW XUMHUHU.

BemecrBa ~ MOJEKYJIDHOTO W HEMOJIEKYJSIDHOTO  CTPOECHHUA.  THIIbI
KPUCTAUTMYECKUX PEHIETOK (CTPYKTYp) M CBOMCTBA BEIIIECTB.

[TonsitTue o0 mguCHEpCHBIX cucTeMax. VcTuHHBIE pacTBOpPHL. [lpedcmasnenue
0 KoJIoOUOHbIX pacmeopax. CrocoObl BEIPKEHUST KOHIIEHTPALIUA PACTBOPOB. MaccoOBas
JIOJISl BEUIECTBA B pACTBOPE, MOJISIpHAsI KOHLEHTpalusa. HackIieHHbIE 1 HEHACHIILICHHBIE
pacTBOPBI, PACTBOPUMOCTh. KpucTamioruaparsl.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. TpUBHAIBHBIC
Ha3BAHMS OTJEIBHBIX MPECTABUTEIICN HEOPTaHUUECKUX BEILIECTB.

Krnaccuduxarnus XuMUYECKUX peakifii B HEOPraHMIECKOW U OPraHUYECKON XUMHH.
3aKOH COXpaHEHHUSI MAacChl BELIECTB; 3aKOH COXPAHEHUSI W MPEBpALCHUS SHEPTUU
Opy  XUMHYECKHX  peaknusx. TemiaoBbie AG(EKT  XUMUYECKUX  PEaKIIHi.
TepmoxuMuyeckue ypaBHEHUS.

CKOpOCTh XMUMHUYECKON peakiuu, €€ 3aBHCUMOCTh OT pPa3iU4yHBIX (HaKTOPOB.
['oMOreHHbI€ U reTepOreHHbIe peakunu. Karanus u Kkataau3aTopsl.

OOpatumMble U HeOOpaTHMbIE pPEaKIMU. XHUMHUYECKOe paBHOBecue. Koncmanma
Xumuyecko2o paeHnogecus. DaKTOpbl, BIMAKOIIAE HA TMOJOKEHUE XUMHYECKOTO
paBHOBECUS: TEMIIEpaTypa, HAaBJICHHE W KOHLEHTPAllMM BEIIECTB, YYaCTBYIOIIMX
B peakuuu. [ Ipunuun Jle [latense.
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Onextponutndeckas aucconuanus. CuinbHble U ciaadbie 37eKTponnThl. CTEeneHb
nuccounanuu. HMonnoe npousgederue 600vl. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHa,
HelTpanbHas, mienouHas. Bomoponusiii mokaszarens (PH) pactBopa. I'maposu3 coJei.
Peakiiun noHHOrO OOMEHa.

OKUCANTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb okuciaeHus. OKUCIUTENb U
BOCCTAHOBUTEINb. [Ipoliecchl OKHUCIIEHU U BOCCTAaHOBJICHUS. BakHENIINE OKUCIUTENTN U
BOCCTAHOBHUTENM. MeTo 3JIeKTpOHHOro OanaHca. DJIEKTPOIU3 pacTBOPOB U PACIIIIABOB
BEILIECTB.

JKCHepUMEHTATbHbIE MeTOAbl U3y4YeHHs BellleCTB U UX NMpeBpallieHui

Paznoxkenune mnepokcuja BOAOpPOAA B MPUCYTCTBUM KaTaau3aTropa, MOJEIU
KPUCTAUTUYECKUX PEMIETOK, MPOBEICHUE pPEaKIMii HMOHHOTO OOMEHa, OIpeesieHue
Cpellbl PaCTBOPOB C MOMOIIbI0 MHAUKATOPOB, U3yYEHUE BIUSHUS PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMUYECKOW pEeaKIMU U MOJ0KEHHE XUMUYECKOTO PABHOBECHS.

Heoprauunyeckasi xumus

[Tonoxxenue HemeraiuioB B llepuoandeckoil cucremMe XUMHYECKHX 3JIEMEHTOB
JI.. MenneneeBa U OCOOCHHOCTHM CTPOEHUS HX aToMOB. (PU3MUYECKHE CBONCTBA
HEMETaUIOB. AJUIOTponus HeMmeTawioB (Ha mpuMepe Kucioponaa, cepbl, dochopa u
yIrjeposa).

Bonopon. Ilonyuenue, ¢Qusnueckue # XUMHUUYECKHE CBOMCTBA: pPEaKIUU
C METaJUlaMU M HEMEeTaJJIJaMU, BOCCTAHOBUTEJbHbIE CBOWMCTBA. ['unpunel. TonausHuvie
91eMeHmbl.

l'anorensl. Haxoxxaenue B mnpupoje, cCrocoObl mojdydeHus, GU3MYECKUE U
XUMHUYECKHE CBOMCTBa. ['anoreHoBojopoabl. BakHeiline KuCIOpoacOoAepKallIKe
COCMHEHUs] TaloreHoB. JlabopaTopHble M MPOMBIIUIEHHBIE CHOCOOBI TMOJYYEHUS
rajioreHoB. [[puMeHeHne TaJIOTeHOB U UX COSTUHECHU.

Kucnopon, o3on. JlabopaTopHble W TPOMBIIUICHHBIE CIIOCOOBI TOJNY4CHUS
kuciopoaa. duznueckne U XMMUYECKHUE CBOMCTBA U MPUMEHEHUE KHUCJIOpOJa U O30HA.
Okcuabl U IEPOKCU/IBI.

Cepa. Haxoxaenue B npupojie, ciocoObl MoydeHus, pu3ndeckue U XUMHUUECKUe
coiictBa. CepoBomopos, cynsbhuasl. Oxcua cepbi(1V), okcua cepoi(V1). Cepuucras u
cepHasi KUCJIOTHI M uX coiii. OCOOEHHOCTH CBOMCTB CEPHOM KUCIOTHI. [IpruMeHenne cepsl
U €€ COeIMHEHUM.

Azot. HaxoxaeHue B npupoje, cocoObl MoJiydeHus, Pu3nueckue u XuMU4eCcKue
CBOICTBA. AMMUAK, HUTpUIbl. OKCUIIBI a30Ta. A30TUCTasA U a30THAs! KUCIIOTHI U UX COJIU.
Oco0EeHHOCTH CBOMCTB a30THOM KUCIOTHL. lIpuMeHeHue a3ora M €ro COeAMHEHUH.
A30THBIEC YI10OpEHHUS.

dochop. Haxoxaenwme B mpupoae, CHOCOOBI TMONMy4YeHUsS, (HU3UIECKue
u xummuaeckue cBoiictBa. ®ochunbr u pochun. Oxcuast Gocdopa, hochopHas KucioTa
u e€ comu. Memagocgopuas u nupogocgopnas xucromel, Gochopucmas
u gocgopnosamucman kucromol. lIlpumenenne Qochopa u ero CcoeauHEHUH.
®docdopubie ynodpeHus.
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VYraepon, HaxoxaeHue B npupoje. AjuiorponHeie Moaudukanuu. dOusnyeckue u
XUMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB, OOpa3oBaHHBIX yriepoaoM. Okcun
yraepona(ll), oxcun yriepoma(lV), yrompHas Kuciora U €€ coiid. AKTHBHPOBAHHBIH
yrojib, aocopoyus. Dyninepenvi, 2epaghen, yerepooHvle Hanompyoxu. IlpuMeHeHue
MPOCTHIX BEIIECTB, 00PA30BAHHBIX YIIIEPOJIOM, U €T0 COSTUHEHU .

Kpemunii. Haxoxnenue B mnpupone, CrnocoObl TMONydeHUs, (undyeckue
U xumudeckue cBoucTBa. Oxcun kpemuusi(lV), kpeMHUEBas KHCIOTA, CHIMKATHL
[IpuMenenue kpeMHHUs U ero coequHeHnil. CTeKIo, ero noay4eHue, BUbl CTEKIIA.

[Tonoxenne wmetawoB B Ilepuogumyeckoi cucTeMe€ XUMHUYECKUX DSJIEMEHTOB.
Oco0EHHOCTH CTPOEHHMSI IIEKTPOHHBIX 000J0YEK aTOMOB METaLIOB. Pacnpocmpanenue
XUMUYECKUX DJIeMEeHmOo8-memannos 6 semuol kope. O0mme Quanyeckue CBOWCTBA
MeTauioB. [Ipumenenne MeTamioB B ObITY U TexHHKE. CITaBbl METAJLIOB.

DNEKTPOXUMUUECKUN Psii HaNpspKeHU MeTauioB. OOIIuUe crnocoObl MOJTydeHUs
METAJUIOB. THAPOMETAJULYPIrusi, MUPOMETAILIYPIUsi, 3yeKkTpoMmeTtamtyprus. Ilonstue
0 Koppo3uu MeTaJIoB. CriocoObI 3aIUTHl OT KOPPO3UH.

O6mass xapaktepuctuka wmeTtaioB |A-rpynmer  Ilepuoaudeckoit  cuctembl
XUMHUYECKUX dJeMeHToB. HaTpuit u kamwmii: momydeHue, QuU3nYecKkue U XUMHUYECKUE
CBOICTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COECTUHECHUM.

O6mass xapakrepuctuka MetauioB |IA-rpynmer  Ilepuonuueckoit  cucTeMbl
XUMUYECKUX IJIEMEHTOB. MarHuii U KaJlbllUi: mojgydeHue, Gu3n4ecKue U XUMUYECKUe
CBOMCTBA, MPUMEHEHHUE IMPOCTHIX BEIIECTB W HUX COCAWHEHUU. JKECTKOCTH BOJBI U
CHOCOOBI €€ yCTpaHEHHUS.

ANIOMUHMI. TOMydeHUE, (PU3NYECKHe W XMMHYECKHE CBOWCTBA, IPUMEHEHUE
MPOCTOTO BEIIECTBA M €r0 COCMMHEHUM. AM(POTEPHBIE CBOWCTBA OKCHIA U THIAPOKCH]IA
ATFOMUHMUS, TUAPOKCOKOMIUICKCHI AJTIOMUHUSI.

OOmast ~ xapakTepuCTHKa  MeTaioB  mo0ouyHbIX  moarpynn  (B-rpymm)
[Teppoanyueckor CUCTEMBI XUMUYECKUX DJIEMEHTOB.

®u3NYEeCKUEe M XMMHUYECKHE CBOMCTBA XpoMa MU €ro coeauHeHuid. OKCcHabl U
rugpokcuabl - xpoma(ll), xpoma(lll) wu xpoma(VI). Xpomarel u JAUXPOMATHI,
WX OKUCIUTENbHBIE cBOMCTBA. [loyyeHne u npuMeHeHne XpoMma.

DOU3nYECKMe U XUMUYECKHUE CBOKWCTBA MApraHla M €ro CoeauHEeHur. Baxuenmme
coenunenns ~ Mapranma(ll), wmapranma(lV), wmapranma(Vl) wu  wmapranna(VII).
[lepmanraHat Kanus, €ro OKUCIUTEIbHBIE CBOMCTBA.

dusnueckre W XUMHYECKHE CBOMCTBA JKejle3a M ero coeauHeHui. OKCUIHL,
rugpokcuasl U conm kerne3a(ll) um skenesa(lll). TlonydeHne m mpuMeHeHHe XKele3a
U €ro CILJIaBOB.

OuU3NYEeCKMe M XHUMUYECKHE CBOMCTBA Menu U e€ coenuHeHuit. [lomydyenue
Y IPUMEHEHUE MEJIU U €€ COeTMHEHU.

[uuk: nomyuyenue, GpU3NYECKUE U XUMUYECKUE CBOMCTBA. AM(pOTEpHbIE CBONCTBA
OKCHJIa U THAPOKCHIA IIUHKA, TUAPOKCOKOMIUIEKCHI HHUHKA. [[puMeHeHne HUHKa U €ro
COCIMHEHUM.
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JKCHepUMEHTATbHbIE METObI H3yYeHHs BellleCTB U UX NMpeBpPalleHui

N3yuenue oOpaslioB HEMETAIOB, TopeHue cepbl, ¢ocdopa, xkeiesa, MarHus
B KUCJIOPOJIE, U3YUeHUE KOJUIEKIIMU «MeTaibl U CIUIaBbl», B3aUMOJEHCTBUE IIEIIOYHBIX
U [ICIIOYHO3EMENIBHBIX ~ METAUIOB ¢ BOJOH  (BO3MOXHO  HCIIOJIb30BAHUE
BHJICOMATEPUAJIOB), B3aNMOJICHCTBUE IIMHKA M YKeJIe3a C paCTBOPaMH KUCJIOT U IIEJI0YCH,
KAaueCTBEHHbIE pEaKIMM Ha HEOpraHMYeCKWe aHUOHbBI, KaTUOH BOJOpPOAA U KATHOHBI
METaJJIOB, B3aUMOJICHCTBUE THIPOKCUIOB AJIFOMUHUS U IIUHKA C pACTBOPAMH KHUCJIOT U
HIeJIOUEH, pelIeHUue SKCIEPUMEHTANBLHBIX 3a7ad 1o Temam «[amorensn», «Cepa u eé
coeuHeHus», «A30T u (ochop U X coenuHeHus», «MeTamibl TJIaBHBIX MOATPYII»,
«MeTasibl TOOOYHBIX TOJATPYIII.

XuMHS U )KU3Hb

Ponp xumum B oOecrieyeHUM YCTOWYMBOTO pa3BUTHsS uenoBedecTBa. llonsTue
O HAy4YHBIX METOJAX IO3HAHWS W METOAOJIOTMM HAYy4YHOro HccienoBaHus. HaydHbie
MPUHIUINBl OpPraHU3aAlMU XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINLIEHHBIE CHOCOOBI
MOJYYEHUs BaXXHEWIIMX BEHIECTB (HAa MpUMEpPEe MPOU3BOJICTBA aMMHUaKa, CEPHOU
KHCJIOTBI, MeTaHoJia). [IpOMBINUICHHBIE CHOCOOBI TMOJIYYEHHS METaIOB W CILJIABOB.
XHUMHUUYECKOE 3arpsA3HEHUE OKpYXKAIOIIeH cpeabl M ero mnocieAcTBus. [lpobrema
nepepabomku omxo008 u NnobOoYHbIX npodykmos. Ponb Xumuum B o0ecriedeHUU
HHEPreTUYECKOM 0e30nmacHOCTH. [Ipunyunst «3e1EHOU XUMUUY .

XuUMHUS ¥ 310pOBbe uenoBeka. JIekapcTBeHHbIe cpencTia. [IpaBuiia ncnons3 oBanus
JIEKapCTBEHHBIX MpenapaToB. Posib XMMHUM B pa3BUTUU MEIUIMHBI.

XUMUsl TIMIIM: OCHOBHBIE KOMIIOHEHTHI, MHIIEBbIe J00aBku. Ponbp xumuu
B 00€ecIrieyeHnH MUIIEBOM 0€3011aCHOCTH.

Kocmernueckne wu mapdromepHbie cpenctBa. beitoBas xumwus. [IpaBuna
0€30MacHOTO KUCTOIL30BaHUs MPENnapaToB OBITOBOM XMMUU B TIOBCETHEBHOM KU3HHU.

XUMUS B CTPOMTEIIbCTBE. BAXKHEHIIINE CTPOUTEIIbHBIC MaTeprabl (LIEMEHT, OETOH).

XuUMUS B CEJIbCKOM X03siiicTBe. OpraHuueckue U MUHEPAJIbHbIC YI00pEHUSI.

CoBpeMEHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KpacKd, CTEKJIO, KepamHKa.
Mamepuanwi 05 snekmponuxu. Hanomexnonoeuu.

PacuérHble 3ag1aun

PacuéTtel: macchl BemiecTBa WiIM 00bEMa Tra30oB MO H3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM 00bEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MAacChl
(0OBéMa, KomMUecTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIM OJHO M3 BEIISCTB MMECT
npuMecrd, Macchl  (00bEMa,  KOJMYECTBA  BEIISCTBA)  MPOAYKTAa  PEAKIIWH,
€CIM OJHO W3 BEIIECTB JAHO B BHUJIE PACTBOpPA C OIPEICIEHHOM MacCOBOW JOJEN
pPacTBOPEHHOTO BELIECTBA, MAcCOBOW JOJM W MOJISIPHOM KOHUEHTpAllMd BEIECTBA
B PacTBOPE, AOJM BBIXOJ1a MPOAYKTA PEAKIIUN OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbie CBA3H
Peanuzanmsi MEXNpeAMETHBIX CBA3€M NMpPU M3YUYEHHUU OOIIEeH M HEOpPraHWYecKOou
xumu# B 11 kiacce ocymiecTBIsieTCsl Yepe3 MCMHOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
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HAYYHBIX TMOHATHM, TaK W TMOHSITHH, MPUHATHIX B OTJEIBHBIX MPEIMETaX €CTECTBEHHO-
HAYYHOTO ITUKJIA.

OOmme ecTecTBEeHHO-HAy4YHBIC TOHATHS: SBICHHE, HAay4HbIH (DaKT, THUIOTE3a,
TEOpHWs, 3aKOH, aHAIM3, CHUHTE3, KiIaccu(uKaius, TEePHOIUIHOCTh, HaOI0IeHNE,
U3MEpeHne, SKCIIEPUMEHT, MOJICIb, MOJICITMPOBAHUE.

duznka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
W30TOIBI, PAANOAKTHBHOCTh, MOJICKYJIa, JHEPreTHYECKUH YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSHHE BEIIECTBA, WICATbHBIA Ta3, (PU3HUYECKUE BEINYUHEI,
SIMHUIIBI U3MEPEHUS, CKOPOCTh, YHEPTHS, Macca.

buosnorus: kieTka, OpraHW3M, JKOCHUCTeMa, Ouocdepa, MeTaboONMM3M, MaKpO-
U MHKPODJIEMEHTBI, OCIIKH, JKUPBI, YIJICBOJBI, HYKJICWHOBBIE KHCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB U IMOTOK SHEPTUH B SKOCUCTEMAX.

['eorpadusi: MuHEpanbl, TOpHBIE MOPOABI, TOJE3HBIE HCKOMAaeMble, TOIUIHBO,
pecypchl.

TexHomorus: XWMHUYECKas MPOMBIIUICHHOCTh, METALTYPrusi, CTPOUTEIbHBIC
MaTepuajbl, CEJIbCKOXO3IUCTBEHHOE TIPOM3BOACTBO, IHIIECBAs IPOMBIILICHHOCTD,
(dbapMmarieBTH4YeCKass MPOMBIIIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKUX TIPEIapaToB,
MIPOM3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHANIOB, JJICKTPOHHAS IPOMBIITUICHHOCTD,
HAHOTEXHOJIOTUH.
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INJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

B cooTBeTcTBMM € CHCTEMHO-IESTEIBHOCTHBIM TMOAXOAOM B  CTPYKTYypeE
JMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeIMeTa « XUMHUS» Ha YPOBHE CPEIHET0 OOIIETO
00pa3oBaHusl BBIJCICHBI CIEAYIONIME COCTABIAIOIIME: OCO3HAHHE OOYYarOIIUMUCS
POCCUMCKOW  TPaXXJTAaHCKOW  MACHTHUYHOCTH; TOTOBHOCTH K  CaMOPA3BUTHIO,
CAMOCTOSITEJIbHOCTH M CaMOOIIPENICIICHNIO; Hadhuuhe MOTHUBAlMU K OOy4YEHHIO;
TOTOBHOCTh M CIIOCOOHOCTH 00YYaIONUXCsl PYKOBOJICTBOBATHLCS IPUHSATHIMU B OOIIECTBE
[paBWIaMM W HOPMaMM IIOBEJICHUS;, HaJIUW4YMe IIPABOCO3HAHUS, SKOJIOTHYECKOU
KYJbTYpPBI; CIIOCOOHOCTH CTABUTD LIETTH U CTPOUTH )KM3HEHHBIE TJIAHBI.

JInuyHOCTHBIE  PE3yAbTAThl  OCBOCHUS  IpeaMeTa  «XHUMHUS»  OTPAKAOT
c(hOpPMUPOBAHHOCTh  ONbITA TO3HABATEIbBHOW W  MPAKTUYECKON  AESATETHLHOCTH
00y4aroIuxcs B Mpoliecce peain3auu o0pa3oBaTeIbHON NeATeIbHOCTH.

JImuyHOCTHBIE  pE3yabTAaThl  OCBOCHUSA  IpeaMeTa  «XHUMHUSD»  OTPAXKAOT
cOPMUPOBAHHOCTh ~ OMbITAa [MO3HABATEILHOM W  MPAKTUYECKOW  JeATEIbHOCTU
00y4aroIIMXCs B MPOILECCE peasin3alii 00pa30BaTeIbHON I€ATEILHOCTH, B TOM YHCIIE B
4acTu:

1) rpaIaHCKOr0 BOCTIUTAHUA

OCO3HaHMsI OOYYAIONIMMHCS CBOMX KOHCTUTYIMOHHBIX TPaB U OOS3aHHOCTEH,
YBXEHHS K 3aKOHY U TIPABOTIOPSAIKY;

MPEACTABIICHUS O COIMAIBLHBIX HOPMAX M MPaBUIIAX MEKIUYHOCTHBIX OTHOIICHHIA
B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW MACSTEIBHOCTH TPU CO3JAaHHH yIEOHBIX
IPOEKTOB, pPEIICHUH YYEeOHBIX W TIO3HABATENBHBIX 33]ad, BBITOJHEHHH XHMHUYECKHX
IKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMUMATh U MIPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
APYTHX MPH aHATM3€ PA3TUYHBIX BUAOB YICOHOH eI TEILHOCTH;

2) MaTPMOTHYECKOr0 BOCTIMTAHHUS:

LIEHHOCTHOTO  OTHOLIEHUS K HCTOPUYECKOMY H  HAYYHOMY  HAcCJICIHIO
OTCUECTBEHHON XUMUU,

YBaXEHUS K TIPOIIECCY TBOpYECTBA B OOJACTH TEOPHUM M IPAKTUUECKOTO
MIPUWIOKEHUS XUMHUHU, OCO3HAHUS TOrO, YTO JAHHBIE HAYKH €CTh PE3YJbTAT JJIUTEIbHBIX
HAOJIOJICHUM, KPOMOTIUBBIX HKCIEPUMEHTAIBHBIX TOUCKOB, IOCTOSHHOTO TpyJa
YUYEHBIX U IIPAKTUKOB;

MHTEpECa U MO3HABATEJIbHBIX MOTHUBOB B IIOJYYEHUH U IOCIEAYIOLIEM aHaIU3e
uH(}OpMAITH O TIEPEIOBLIX JOCTHKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOT 0 BOCTIMTAHMA:
HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBEICHUS;
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CITOCOOHOCTH OLICHMBATb CHUTyallMH, CBA3aHHBIC C XHMHWYCCKHMH SABJICHUSAIMU,
N IIPUHUMATDb OCO3HAHHBIC PCHICHUA, OPUCHTUPYACH HA MOPAJIbHO -HPAaBCTBCHHBIC HOPMBI
N IICHHOCTH,

T'OTOBHOCTH OLICHHUBATD CBOE IMOBCACHUC U ITOCTYIIKH CBOHUX TOBapHmeﬁ C HOSI/IHI/Iﬁ
HPAaBCTBCHHBIX U ITPABOBBIX HOPM U C y‘IéTOM OCO3HaHHA HOCJ'IGI[CTBI/Iﬁ IIOCTYIIKOB,

4) opMupoBaHHS KYJIbTYPbI 310POBBSI:

MMOHUMAaHUS IIEHHOCTEH 370pOBOT0 M 0€30MacHOTO 00pasa *KU3HHU, HE0OXOIMMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY U IICUXUYECKOMY
3JI0pPOBBIO;

coOmoennsi mpaBuil 0€30MacHOro OOpalleHHs C BEIIeCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYIOBOU IESITENBHOCTH;

MOHMMAHMS [IEHHOCTU MPABWJI WHAWBHUIYaTbHOTO U KOJUIEKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUX, YTPOXKAIOIINX 370POBBIO U )KU3HU JIFOJIEH;

OCO3HAHHSI TOCJICACTBHIA W HENPHUITUS BPEIHBIX NPUBBIYCK (YIOTpeOIeHus
QJIKOT0JIs1, HAPKOTUKOB, KYPEHHUS);

5) TpyaoBOro BoCUTaAHUSI:

KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B Y4€OHO-MCCIIEI0BATEIHCKON IS TEILHOCTH,
OOIIIECTBEHHO TMOJIE3HOM, TBOPUYECKOM U APYrUX BUAAX JEATEIHHOCTH,

YCTAaHOBKM Ha aKTHMBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a7a4 COLMATbHOM
HaIMpaBJICHHOCTH (B paMKax CBOETO KJiacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YYECHHIO MPOQECCHl pa3IMuYHOTO POJia, B TOM YHUCTIE
Ha OCHOBE MPUMEHEHHUS IPEAMETHBIX 3HAHUH 110 XUMUH;

YBaXEHUS K TPYLY, JIIOJSM TPyZa U pe3yJibTaTaM TPYIAOBOW JIEATEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIAMBUIYAJIbHON TpPacKTOpUU 00Opa3oBaHUS,
Oymymielt mpodeccun W peanm3alid COOCTBEHHBIX KWU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEW K XHUMHHM, HMHTEPECOB U MOTpeOHOCTEeN
00I1IeCTBA;

6) 3K010rM4ecKOro BOCHUTAHMA:

HKOJIOTUYECKH  II€JIECOOOPA3HOTO OTHOLIEGHUS K TMPHUPOAE KaK HCTOYHHUKY
CYLIECTBOBAHUS KU3HU Ha 3eMIIE;

[NOHMMaHUs TJ00ANbHOIO  XapakTepa HKOJOIMYECKHX MpoOseM, BIHUSAHUS
HSKOHOMMYECKHUX IIPOLIECCOB HA COCTOSHUE MPUPOAHON U COLMAIIBHOM CPEJIBI;

OCO3HaHUSI HEOOXOJIMMOCTHU HCIOJIb30BAHUS JOCTHKCHUHA XMUMHUU JJIsl pEeIICHUs
BOIIPOCOB PALIMOHAIBHOI'O IIPUPOAOTIOIb30BAHNUS;

AKTUBHOTO HENPUSATHUS JCUCTBUM, MPUHOCAIINX BPEN OKPYKAKOIIEH MPUPOJHOU
Cpene, YMEHHUs NPOrHO3UPOBATH HEOJArONPUATHBIE 3KOJOTMYECKUE IOCIEICTBUS
IIPEANPUHUMAEMBIX JIEHCTBUM U IIPENOTBPAILATD UX;

HaJIW4YMs PA3BUTOTO DSKOJIOTMYECKOIO0 MBIIUIEHUS, HKOJIOIMYECKOW KYJIbTYpHI,
OIbITA JEATENBHOCTU JKOJIOTUYECKON HAINPABICHHOCTH, YMEHHsI PYKOBOACTBOBATHCS
UMHU B TO3HABATEIbHON, KOMMYHHKATUBHOW M COLIMAJILHON MPAKTUKE, CIIOCOOHOCTU U
YMEHUS aKTUBHO MPOTUBOCTOSITH UJIEOJIOTHH XeMopoOuw;
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7) HEHHOCTH HAYYHOT O TO3HAHMS

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIeCTBEHHOW MPaKTUKH;

MOHUMAaHUsS CTIeNU(PUKA XUMUN KaK HAyKH, OCO3HAHUS €€ poiii B (popMUpOBAHUH
pallOHATBPHOTO HAYYHOTO  MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO  TPEICTaBICHUS
00 OKpYKaroIeM MHUpe KaK O eIUHCTBE TPUPOIBI U YEIOBEKA, B MIO3HAHUH MTPUPOTHBIX
3aKOHOMEPHOCTEH 1 pPelIeHnH MpoOIeM COXpaHEHUS TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0CO00# 3HAUMMOCTH XUMHUH ISl COBPEMEHHOH ITUBIIIN3ALINN: B €€
TYMaHUCTUYECKOW HAMPaBIEHHOCTH W BaXHOW POJIM B CO3JaHUM HOBOM 0asbl
MaTepUANTbHON KYIbTYPhl, B PEHICHUU TIOOAIBHBIX MPOOJIEM yCTOWYHMBOTO Pa3BHTHUS
YEeJIOBEUECTBA — CHIPbEBOM, PHEPreTUUECKOM, MUIIIEBOIN M IKOJIOTUUYECKOM 0€30MacHOCTH,
B Pa3BUTHH MEIUIMHBI, OOECIEUYEHUM YCJIOBHI YCIEIIHOTO TPyla U IKOJIOTUYECKH
KOM(OPTHOM KU3HH KaXKTOTO YICHA OOIIECTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TMOHUMAHMS CYIIHOCTH METOJIOB IO3HAHMSI,
WCIIOJIb3YeMBIX B E©CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HWCIIOJh30BaTh IOJTydacMbIc
3HAHMS U1 aHaliu3a U OOBSICHEHUS SIBICHUU OKPYXKAIOIIETO MHUPA M TPOUCXOISAIINX
B HEM W3MCHCHMH, YMEHHUS JIeJlaTh OOOCHOBAHHBIC 3aKJIOYEHUS HAa OCHOBE HAyYHBIX
(bhakTOB ¥ UMEIOIIMXCS JAHHBIX C IIEJIbIO MOTYYEHHUs TOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTH CaMOCTOATENHLHO MCIOIb30BaTh XUMUYECKUE 3HAHMS IJIST PEIICHUS
npo0sieM B peabHBIX KU3HEHHBIX CUTYAIIUsX;

MHTEpeca K MO3HAHUIO, UCCIIEIOBATEIBCKOM NESITEIbHOCTH;

TOTOBHOCTH ¥ CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO,
K aKTHBHOMY ITOJTy4€HHUIO HOBBIX 3HAHUU MO XMMHH B COOTBETCTBUHU C YKU3HCHHBIMH
OTPEOHOCTSIMU;

UHTEpPECa K OCOOCHHOCTSIM Tpyla B pPa3idudHbIX chepax mnpodeccnoHambHON
NeSTEeIHLHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeIMeTHbIE pe3yabTaThl OCBOSHHUS IPOrpaMMBbl 0 XHMHH Ha YpOBHE
cpemHero oo1ero 0opa3oBaHus BKIIOYAIOT:

3HAYHMMBIE JUIS dbopMupoBaHus MHUPOBO33PCHUS 00yJaromuxcs
MEXKIUCIUTUTHHAPHBIE  (MEXKIIPEAMETHBIC) OOIICHAYYHbIC TOHATHS, OTpPaXKAIOIIHe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHPA U CIIEIU(PUKY METOJOB TIO3HAHUS, UCTIOIB3YEMbIX
B €CTCCTBCHHBIX HayKax (Marepwisi, BEIISCTBO, YHEPIHUs, SBIICHUE, MPOIECC, CUCTEMA,
Hay4YHBIH (hakT, TPHUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, MCCIICIOBAHUE,
HaOJII0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JPYIrHe);

YHUBEPCAJIbHbIC Yy4eOHbIE JeHCTBUSA (MMO3HABaTEIbHBbIC, KOMMYHHKATUBHEIC,
PEryIsTUBHBIC), oOecreunBarome (GopMUpPOBaHUE (PYHKIIMOHAIBLHON I'PAMOTHOCTH H
COIMATTLHOW KOMIIETEHITUU 00yUJaOIINXCS;

CIIOCOOHOCTh OOYYAIOIIMXCSl HCMOJb30BaTh OCBOCHHBIE MEXKIUCIUILIMHAPHEIE,
MHPOBO33PEHYCCKUE 3HAHUS W YHHBEPCAIbHBIC YUCOHBIC JICWCTBHUS B ITO3HABATEIHLHOM
U COIIMAJIEHOM TIPaKTHKE.
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MeranpenMeTHbIE pe3yIbTaThl OTPAXKAIOT OBJIAICHUE YHUBEPCAIbHBIMHU YU€OHBIMU
M03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSMHU.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eHCTBUS
Bba3oBble Jornueckue aeMCTBUA:

CaMOCTOSITEILHO (DOPMYIHPOBATh U aAKTYaJU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

ONPEACIISATH LI ACATETLHOCTH, 3a/1aBas mapaMeTpbl U KPUTEPUU UX JOCTUKEHHUS,
COOTHOCHUTB PE3YJIbTAThI AEATEIBHOCTH C MMOCTABICHHBIMU LMY,

WCMOJI30BATh MPHU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUIECHUS: BBIACISTh
XapakTEpHbIE TMPU3HAKKA TOHATUWA W YCTAHABIMBATh WX B3aHUMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIINE IMOHITHS JUIsl OOBSICHEHUS OTACIBbHBIX (DAKTOB U SBJICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPUHU ISl KIACCHU(DHUKAIMKM BEIICCTB U XMMHUYECKHUX
peaKLHnii;

YCTAHABJIMBATh IPUYNHHO-CIICIICTBEHHBIE CBSI3U MEXY U3Y4aEMbIMU SIBJICHUSAMU;

CTPOHTD JIOTUYECKUE PACCYKIACHHUS (MHIYKTHUBHBIC, ICAYKTUBHBIC, 110 aHAJIOTHH),
BBISIBIAITh 3aKOHOMEPHOCTH UM MNPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBIICHUSX,
(GhopMyIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

IIPUMEHATh B TMPOILECCE ITO3HAHUS HCIIOJIb3YEMbIE B XUMHHU CHMBOJAYECKHUE
(3HaKoOBBIC) MO, IIPeOOPa30BBIBATh MOJCIILHBIE MPEACTABICHUS — XUMUYCCKUI 3HAK
(cumBoM) a7eMeHTa, XUMHUYeckas (opMyia, ypaBHEHHE XHUMHUYCCKOW pEakIud —
IIPH PEIICHUH y4eOHBIX TTO3HABATENBHBIX M IIPAKTUYECKHUX 33]1a4, TPUMEHSTh Ha3BaHHBIC
MOJICTIbHBIE MPEACTABICHUS U1 BBISBIICHUS XAaPAKTEPHBIX MMPU3HAKOB H3Y4aeMbIX
BEIIECTB ¥ XUMUYECKUX PEAKIIHM.

ba3oBble uccienoBaTeIbCKUE J€eUCTBHS:

BJIaJICTh OCHOBAMH METOA0B HAYYHOI'O MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINIA;

dbopMyIMpoBaTh IEIM W 3aJ]aud KMCCIICJIOBAHMS, HCIIOIb30BaTh ITOCTaBJIEHHBIC
U CaMOCTOATENIbHO COPMYJIMPOBAHHBIE BOMPOCH] B KAUECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI i1 ()OPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPaBUILHOCTH BBICKA3bIBAEMBIX
CYXKICHUH;

BJIQJICTh HABBIKAMH CaMOCTOSTEIBLHOTO TJIAHUPOBAHUS U TPOBEACHUSI YUEHUUECKUX
AKCIIEPUMEHTOB, COBEPIIECHCTBOBAThH YMEHMsS HaOIIOJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEIbHO TPOTHO3UPOBATh €ro pe3ysibTaT, (popMmyaupoBaTh 000OIIECHUS U
BBIBOJIBI OTHOCUTEILHO JIOCTOBEPHOCTU PE3YJIbTATOB MCCIEIOBAHUSA, COCTAaBJIATh
000OCHOBaHHBINM OTYET O MPOACIAaHHOMN padoTe;

MPUOOPETATH OMBIT YYEHUIECKON UCCIIEeIOBATEIHCKOM U MPOSKTHON JNEATEIHHOCTH,
MPOSIBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY TTOMCKY METOJIOB PEIICHUS
MPAKTUYECKHUX 337a4, IPUMEHECHUIO Pa3JIMYHbIX METOJOB ITO3HAHUS.

Pabora ¢ undgopmanme:
OPUCHTHPOBATHCS B PA3JIMYHBIX MCTOYHUKAX WH(POpManmu (HAyIHO-TIONYJISIpHAS
JUTEpaTypa XUMHYECKOTO COACPIKAHUs, CIIPaBOYHbIC MocoOus, pecypchl MHTEpHETa),
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aHAJIM3UPOBATh MH(POPMALIMIO PA3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, KPUTUUECKU
OLIEHUBATh €€ TOCTOBEPHOCTh M HEIIPOTUBOPEUNBOCTH;

(GbopMynupOBaThH 3aMPOCH U MPUMEHITH PA3TUIHBIE METOJIBI PH MOUCKE U OTOOpE
uH(popMaIuu, HEOOXOIUMOM JIJIs BHIITOJHEHUS YU€OHBIX 33J]a4 ONPEEIIEHHOTO TUIIA,

npuodpeTaTb  ONBIT  HMCHOJB30BaHUS  HMH(DOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3TUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIFHO BBIOMPATh ONTHUMANbHYIO (QOpMY MpeACTaBiIeHUS HHPOPMALUU
(cxeMbl, TpaduKy, TUarpaMMBbl, TaOJIHIIBI, PUCYHKH U JAPYyTrHe);

MCIIOJIb30BaTh HAYYHBIM SI3bIK B KAueCTBE CPEJCTBA MpH paboTe C XUMHUYECKOH
uH(pOopMaIeil: MPUMEHATh MEXNPEAMETHBIE ((PU3NUECKHE 1 MAaTEMATUUECKUE) 3HAKU U
CUMBOJIBI, OPMYJIbI, a00pEeBUATYPBl, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJIMUYECKHE CPEACTBA HATIATHOCTH.

KoMMyHUKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

3a/aBaTh BOMPOCHI TIO CYIIECTBY OOCYyKIaeMol TEeMbl B XOJI€ Juajora
W/WIM  JUCKYCCHH, BBICKa3bIBaTh HJEH, (POPMYIHPOBATH CBOM  MPEITOKCHHS
OTHOCHUTEJIBHO BBITIOJIHEHUS MIPEAJIOKEHHOM 3a1a49H;

BBICTYIIaTh C TIpE3CHTAllMed pe3yIbTaTOB II03HABATEIBHON JEATEIHLHOCTH,
TIOJIYYCHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU TIPU BBIMOTHCHHH
XUMHUYECKOTO SKCIEPUMEHTa, MPAKTUYECKOH paldOoThl MO WCCIACIOBAHHIO CBOWCTB
W3Y4aeMbIX BCIIECTB, pean3aliy y4eOHOTO MpoeKTa, W (HOPMYIMPOBATH BBIBOIBI
1o pe3yjbTaTaM TPOBEAEHHBIX HMCCIICIOBAHUN MYTEM COTJIACOBAaHUS IMO3WUIIUNA B XOC
00CYX/IeHUSI U OOMEHAa MHEHUSIMH.

PeryasiTuBHBIC YyHUBEpPCAJIbHbIE YUeOHbIE J1eiiCTBUA

CaMOCTOSITEJIbHO  IUIAHUPOBATH W OCYLIECTBIITH CBOKO  IO3HABATEJIbHYIO
NEeATENbHOCTh, OINpeAenss €€ ueadM W 3aJadd, KOHTPOJMpOBaTh M IO MEpe
HEO0XOAMMOCTH KOPPEKTUPOBATH MPEJIaraeMblid alrTOPUTM ACHCTBUIA MPHU BBHITOJIHEHUH
yu4eOHBIX M HCCIIEIOBATENIbCKUX 3ajlay, BeIOMpaTh Haunbosee 3¢h(PEeKTUBHBIN CcHOCOO
UX PEIICHHs ¢ Y4ETOM IIOJyYEHHS HOBBIX 3HAHWWA O BEIIECTBAX M XUMHUYECKHX
peakuusix;

OCYIIECTBJIATH  CAMOKOHTPOJb  JEATEIBHOCTM HA  OCHOBE  CaMOAHAIU3A
Y CAMOOIIEHKH.

IIpenmeTrHbIe PE3YJIbTaThI OCBOCHHSI IPOrpamMMBbl o XUMUU
Ha YriayOn€HHOM YpPOBHE Ha YpPOBHE CpeAHero oOmiero oOpa3oBaHUS BKIIOYAIOT
cnenuduueckue sl yd4eOHOro mnpeameTa «XHUMHA» HaydHble 3HAaHUS, YMEHHUS U
CHOCOOBI ICUCTBUM 1O OCBOEHUIO, HHTEPIPETAUU U TpeoOpa30BaHUIO 3HAHWUN, BHJIbI
JEATEIBHOCTU I10 IOJIYYEHHI0 HOBOTO 3HAHMS M NPUMEHEHHIO 3HAHWW B PAa3JIMYHBIX
y4EOHBIX CHUTyallMsIX, @ TAaKXE B pEalbHbIX JXU3HEHHBIX CHUTYalUsX, CBSI3aHHBIX
C XuMuen. B nporpamme no XMMuM NpeAMETHBIE PE3YJIbTAThl IPEACTABICHBI 110 TOAaM
U3Y4CHUS.
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ITPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckas XuMHUsD OTpa)karoT:

c(hOpMHUPOBAHHOCTH MPEJCTABICHUI: O MECTE W 3HAYCHUU OPTraHUYECKON XUMUU
B CHUCTEME ECTECTBEHHBIX HAayK U €€ POJIM B OOECHEUECHHH YCTOWUYMBOTO Pa3BUTHUSA
YEJIOBEUYECTBA B PEIICHUH MPOOJIEM SKOJIOTMYECKOM, PHEPreTHYECKOM U MHIIEBOU
0€30MacCHOCTH, B PA3BUTHUM MEIMIIMHBI, CO3JaHUU HOBBIX MaTEpPHATOB, HOBBIX
UCTOYHUKOB DJHEPrud, B OOECHEYCHHH PAIMOHAIBLHOTO  MPHUPOAOIOIH30BaAHUSA,
B (h)OpMUPOBAHNU MUPOBO33PEHHUS U 001N KYIbTYphI UEJIOBEKA, a TAKKE IKOJIOTHUECKH
00OCHOBaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJHOMN Cpeie;

BJIQJICHE CUCTEMOW XMMHMYECKHUX 3HAHUM, KOTOPAast BKIIFOUAET: OCHOBOIIOJIAra0IINe
MOHATHUS — XUMHYCCKHH 3JICMEHT, aTOM, PO M 3JIEKTPOHHAst 000JI0uka aToMa, S-, p-, d-
aTOMHBIE OpOMTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHUSA aToMa, TUOpUIu3aIus
aTOMHBIX OpOHTaNIel, HOH, MOJIEKYJIA, BAJIEGHTHOCTbH, JIEKTPOOTPUIIATETILHOCTD, CTETICHD
OKHUCJICHUS, XMMUYECKasl CBS3b, MOJIb, MOJIIPHAsI Macca, MOJISIPHBIA 00BEM, YTIIEPOTHBIHN
ckeneT, (DYHKIMOHAJbHAS TPYIA, paJuKal, CTPYKTypHbIe (GopMyibl (pa3BEPHYTHIE,
COKpamIEHHbIC,  CKCIICTHBIC), HM30MEpUs  CTPYKTYpHas W  MPOCTPaHCTBEHHAs
(reoMeTpuYecKas, onmuueckdas), W30MEpbl, TOMOJIOTUMECKHU DS, TOMOJIOTH,
YIJIEBOJOPOJIBI, KACIOPOI- U a30TCONEPIKAIINE OPraHUYECKUE COEIUHEHHs, MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCAWHEHUS;, TECOPHUH, 3aKOHBI
(mepuommueckuii 3akoH /.M. MenneneeBa, Teopusi CTPOCHUS OPraHUYECKUX BEIIECTB
A.M. bByrnepoBa, 3aKOH COXpaHEHMSI MacChl BEUIECTB, 3aKOH COXPAaHEHUS W
IPEBPAIICHUS SHEPTUU NMPU XUMHYSCKUX PEaKIHX), 3aKOHOMEPHOCTH, CUMBOJINYCCKHIA
A3bIK XUMUHW, MUPOBO33PEHUYECKUE 3HAHUS, JICIKAIINE B OCHOBE IOHUMAHUS NPUYUHHOCTH
M CHUCTEMHOCTM XUMHUYECKHX SIBJICHUW; IPEIACTABICHUS O MEXaHU3MaX XHUMHUUYECKHX
peaKkuuii, TEPMOJMHAMHYECKUX W KUHETUYECKUX 3aKOHOMEPHOCTSIX WX MPOTEKAHU,
O B3aMMHOM BJIMSHAM aTOMOB W TPYII aTOMOB B MoOJeKyJdaxX (MHIYKTUBHBIA H
Me30MepHbIH 3 dekThl, opueHTanThl | u Il poma); dakronornyeckue CBEACHUS
O CBOMCTBaX, COCTaBe, TMOJY4YCHHUHM M OE30MaCHOM UCIIOJIb30BAHUN Ba)KHEUIIINUX
OPTaHMYECKUX BEIIECTB B OBITY M TMPAKTHUUECKOW JEATEIHHOCTH YEJIOBEKa, OOIUX
HAy4YHBIX TPUHIUIAX XHUMHYECKOIO IPOM3BOACTBA (HA NpHMepe IPOM3BOICTBA
METaHoJIa, IepepadboTKu HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHUI: BBISABJISITH XapaKTEPHBIC TMPU3HAKUA TIOHSATHUH,
YCTaHABIMBAaTh MX B3aUMOCBS3b, HCHOJIB30BAaTh  COOTBETCTBYIOLIHUE  TOHSTHUA
IIPY OIHUCAHUU COCTABA, CTPOEHUS U CBOMCTB OPraHUYECKUX COCUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUI

WCMOJIb30BATh XWMHUYECKYID) CHUMBOJMKY JUISI COCTABJICHUS MOJEKYJIAPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJICTHBIX) (OPMYIT OPraHUYCCKHX
BEILIECTB,;

COCTaBJIATh YPAaBHEHHUS XHMHUUYECKHX PpEAKUMM U PaACKpbIBaThb HUX CYIIHOCTH:
OKHCJIMTENBHO-BOCCTAHOBUTEBHBIX PEAKIIUK TOCPEICTBOM COCTABJIEHHUSI JJIEKTPOHHOT O
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OaaHca 3TUX PeakiMii, peakiuii HOHHOr0 OOMeHa MYTEM COCTABIICHUSI UX TMOJHBIX U
COKpAIEHHBIX NOHHBIX YPAaBHCHHI;

M3TOTABJIMBATh MOJEIU MOJICKYJ OPTraHWYECKUX BEIISCTB IS HIUTIOCTPAIAN
WX XUMHAYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUMW: YCTaHABIWBATh TPUHAJICKHOCTh W3YYCHHBIX
OPTaHMYECKUX BEIIECTB IO WX COCTAaBY W CTPOCHUIO K ONPEACIEHHOMY KJacCy/TPyIIe
COCAMHEHUH, dasambs WM Ha3BaHHUS MO0 cucreMmarndeckor HomeHkiaarype (IUPAC) u
npueooums TPUBUAIBHBIC HA3BAHUS MJISI OTIACIBHBIX MPEICTABUTENCH OpPraHMYECKUX
BEIICCTB  (PTHWJICH, AICTWJICH, TOJYOJ, TJIMIEPUH, OSTWICHTIHUKOIb, (eHou,
dbopManbaerun, aneraibAery]l, aleTOH, MypaBbHUHAs KHUCJIOTAa, YKCYCHas KHUCIOTA,
CTCapUHOBAs, OJICMHOBAs, NAJTbPMUTHHOBAS KHWCJIOTHI, TJIMIMH, ajaHWUH, MaJbT03a,
(bpyKTO3a, aHWIIUH, JUBHHUJI, U30IPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(hOpMHUPOBAHHOCTH YMEHUS OTPEACIATh BUI XUMHUICCKON CBSI3U B OPTraHUICCKUX
COCIMHEHMSX (KOBAJICHTHAsI U HOHHAS CBsI3b, G- M -CBSI3b, BOJOPOIHAS CBSI3b);

c(hOPMHUPOBAHHOCTH  YMEHHS TPUMEHATH TOJOXCEHUS TEOPUH  CTPOCHUS
oprannueckux BemiecTB A.M. bByriepoBa st OOBSICHEHUS 3aBUCMMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHUSI,;

c(hOpMHUPOBAHHOCTh YMEHHM XapaKTEpHU30BaTh COCTaB, CTPOCHUE, (HU3MYECCKUE U
XUMUYECKAE CBOMCTBA THUITMYHBIX MPEACTABUTENCH PA3IMYHBIX KJIACCOB OPTaHUUYECKHUX
BEIIECTB. AJKAaHOB, ITUKIIOAIKAHOB, AJKCHOB, aJKAIUCHOB, ATKWMHOB, apOMAaTHYCCKHX
YIICBOJIOPOJIOB, CIMPTOB, alBJCTHJIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX H
CIIOKHBIX 3(UPOB, KUPOB, HUTPOCOCIUHEHWH W aMHUHOB, aMHUHOKHCIIOT, OEJKOB,
yrieBogoB (MOHO-, JHM- W TOJHMCAXapH/IOB), HWJUIIOCTPUPOBATH TCHETHYECKYIO CBSI3b
MEXIy  HHMH  YpaBHEHUSMH  COOTBETCTBYIOIIUX  XUMHYECKHMX  PEAKIUi
C HCTIOJIb30BaHUEM CTPYKTYPHBIX (HopmyII;

c(hOpMUPOBAHHOCTh YMEHHUS MOJTBEPXKJaTh HAa KOHKPETHBIX MPUMEpPAX XapaKTep
3aBHCHMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHH OT KPaTHOCTU W
TUIIA KOBAJCHTHOMN CBSI3U (G- M TT-CBSI3U), B3aMMHOT'O BJIMSIHHS ATOMOB M TPYIIIT aTOMOB
B MOJIEKYJIaxX;

c(OpMUPOBAHHOCTh YMEHHMSI XapaKTepU30BaTh HCTOUYHUKH YIJIEBOJIOPOIHOTO
ChIpbsi (HE(Th, PUPOAHBIN Tra3, yrojb), CHOCOOBI €ro MepepadoOTKH M MPAKTHYECKOES
pUMEHEHUE POAYKTOB MepepadoTKH;

c(hOpMHUPOBAHHOCTH BJIAJICHUS CHCTEMOMN 3HAaHWH O €CTECTBEHHO-HAYYHBIX METOIaX
NO3HAHMS — HAOJIOACHHH, W3MEPCHHUH, MOJCIUPOBAHUH, dKCIEPUMEHTE (pealbHOM M
MBICJICHHOM) ¥ YMEHUS PUMEHATh 3T 3HAHUS,

c(hOpMUPOBAHHOCTh YMEHHS TPHUMEHSThH OCHOBHBIE OIEpAllUd MBICITUTEIHLHOM
NEATEeIbHOCTH — aHaJlM3 W CHHTE3, CpaBHEHHE, OO0OO0OIIEeHHWe, CHUCTEMAaTHU3AINIO,
BBISIBJICHUE TMPUYMHHO-CIICJICTBEHHBIX CBS3€M — I W3YYCHHsS] CBOWCTB BEIIECTB H
XUMHUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHWI: BBIABIATH B3aUMOCBSI3b XHUMHUYCCKUX 3HAHHU
C MOHATUSIMU U MPEACTABICHUSMHU JIPYTUX €CTECTBEHHO-HAYUYHBIX IPEIMETOB AJis OoJiee
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OCO3HAHHOTO TMOHMMAHMS CYIIHOCTH MAaTE€pPHAILHOTO €IWHCTBA MHUpA, HCIOIb30BAThH
CUCTEMHBIC 3HAHHUS MO OPraHUYECKOW XUMHUHU ISl OOBSCHEHUS W MPOTHO3UPOBAHUS
SIBJICHU, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI M0 XUMHUYECKUM (opMyaaM U
yYpaBHEHUSAM XHUMHYECKHX pPEaKIUi C MCIOJIb30BaHHEM (DH3MYECKHX BEJIMYUH (Macca,
00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIINX BEUIECTBA C KOJIMYECTBEHHON
CTOPOHBI: PAaCUYEThl IO HAXOXKJECHUIO XUMHUYECKON (POpMYIIbI BelllecTBa MO U3BECTHBIM
MacCOBBIM JIOJSIM XMMHUYECKHX OJEMEHTOB, TNPOJAYKTaM CropaHusi, IUJIOTHOCTH
ra3o00pa3HbIX BELIECTB,;

c(hOpMHUPOBAHHOCTh YMEHHWM: MPOTHO3UPOBATh, AHAIM3UPOBATH M OICHUBATH
C TIO3UIIUNA IKOJIOTMUECKON OE€30MaCHOCTH MOCEACTBHS OBITOBOM U MPOU3BOJICTBEHHOM
JEATEIbHOCTH YEJIOBEKa, CBSI3aHHOM C IMepepadOTKOM BEIIECTB, HCIOJIb30BAThH
MOJIYUCHHbIE 3HAHUSA JUIsl TPUHATHS TPAMOTHBIX DEIICHUHA TpoOJeM B CHUTYaIUAX,
CBSI3AHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOSITENbHO IUJIAHUPOBAaTh U  TPOBOIUTH
XUMUYECKAN DKCIIEPUMEHT (TTOTYYCHUE W M3YYCHUE CBOMCTB OPTaHUYECKUX BEIIECTB,
KAUECTBEHHBIE PEAKIUHU YTJIEBOJAOPOAOB PA3IMYHBIX KJIACCOB M KHUCIOPOACOAEPKAIINUX
OpPraHWYEeCKUX BEIIECTB, PEIICHHWE SKCIEPUMEHTAIBHBIX 3a/Jad T0 PACHO3HABAHHUIO
OpPraHWYEeCKUX BEIIECTB) C COOJIIOJICHUEM TpaBWJI  OE30MacHOr0  OOpaleHUsS
C BelecTBaMU U J1abOpaTopHBIM 000pyIOBaHHEM, (HOPMYITHPOBATH 11€1b UCCIICIOBAHMUS,
MPENICTAaBIIATh B Pa3WYHON (opme pe3ynabTaThl JIKCIEPUMEHTA, aHAIM3UPOBATH U
OILICHUBATh X IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHUH:

coOnofaTh TMpaBuja SKOJOTMYECKH IeJIeCOOOpPa3HOro TMOBEAEHUS B  OBITY
U TPYIOBOM MAEATEIHHOCTH B IEISIX COXPAHEHHUS CBOETO 370POBBS, OKpPYKAOIIEH
IIPUPOJHOMN CPEABI U JOCTUKEHHS €€ YCTOMUMBOIO PA3BUTHS;

OCO3HAaBaTh ONACHOCTh TOKCHYECKOTO JICUCTBHSI HA O KMBBIC OPTaHU3MBI
OTpeeNIEHHBIX OPraHNYeCKUX BEIIECTB, MOHUMas cMbich nokazarens [1JIK;

aHAJM3MPOBATh  II€JIECOO0PAa3HOCTh  MPUMEHEHHMsS]  OPTaHWMYECKHX  BEIIECTB
B ITPOMBITIUICHHOCTH ¥ B OBITY C TOYKH 3pEHUS COOTHOIICHHS PUCK-TIOJIb3a,

c(OpMUPOBAHHOCTh ~ YMEHHI:  OCYIIECTBISATH  IICJICHANIPABICHHBIA  TTOMCK
XMMHYECKOH HMH(OpMAIMM B Pa3IMYHbIX HCTOYHHMKAX (HaydHas M y4eOHO-HaydHas
JuTepaTypa, cpeactBa maccoBod uH(popmanuu, WHTEpHET W Apyrue), KPpUTUUECKU
aHanu3uposamsy XUMUYECKYI0 HH(OpPMALUIO, nepepabamvléamsb €€ U UCNOIb308AMb
B COOTBETCTBHHM C MOCTABICHHON yueOHOM 3a1auei.

11 KJIACC
[IpenmeTHble pe3ynbTaThl OCBOEHUSI Kypca «OOIIas U HEOpraHW4yecKas XUMUsD»
OTPaXKAOT:
c(OPMHUPOBAHHOCTh  MPEACTABICHUN: O MaTepHAIbHOM €IWHCTBE MHpA,
3aKOHOMEPHOCTSAX W IO3HABAEMOCTH SIBJICHUW NMPHUPOABL, O MECTE€ M 3HAYEHUH XUMUHU
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B CHCTEME ECTECTBEHHBIX HAayK MW €€ pOJiM B 0OECHEYEHUH YCTOMYHMBOIO pa3BUTHS,
B pEUICHUU MpoOJIeM 3KOJIOTUYECKOM, IHEPreTUUeCKO M TMHUILEeBOM Oe30MacHOCTH,
B Pa3BUTHUM MEIULMHBI, CO3IaHUH HOBBIX MAaTE€pUaJIOB, HOBBIX HMCTOYHHKOB DHEPrUH,
B 00eCHe4YeHHH  palMOHAIBHOTO  IPUPOJONOIb30BaHUS, B  (OPMUPOBAHUU
MHUPOBO33pEHUS U O0IIEH KyJIbTYphl YEJIOBEKA, a TAKXKE DKOJIOTUYECKH OOOCHOBAHHOI O
OTHOLICHMS K CBOEMY 3I0POBBIO U IPUPOJHON CpENE;

BJIQJICHUE CUCTEMOM XMMUYECKUX 3HAHUI, KOTOPAs BKIKOYAET: OCHOBOIIOJIAraroIIIe
MOHATHUS — XUMUYECKUI 3JIEMEHT, aToM, SIAPO aToMa, U30TOIbI, JIEKTPOHHAs 000JI0UKa
aroma, S-, pP-, d-aromMHBIE OpOWTAaNM, OCHOBHOE W BO30YXKIEHHOE COCTOSIHHS aToma,
TUOpUAN3AIIS aTOMHBIX opOuTaneu, VIOH, MOJIEKYJIA, BaJICHTHOCTb,
AIIEKTPOOTPULIATEIBHOCT, CTEMEHb OKUCJICHUS, XHMHMUYECKas CBS3b (KOBaJICHTHas,
VOHHAs, MeTaJUIMYecKas, BOJOPOAHAs), KpHUCTAJUIMYECKas pEIETKA, XUMHUYecKas
peaxkuus, pacTBOp, IEKTPOJIUTHI, HEIJIEKTPOJUTHI, JIEKTPOIUTHYECKAS] TUCCOLMALN,
CTENEHb JMCCOLMALNN, BOJOPOAHBINA I10KA3aTeNlb, OKHUCINTEIb, BOCCTAHOBHUTEIID,
TEIUIOBOM 3PPEKT XUMUUECKON peakliu, CKOPOCTh XUMHUYECKON peakiuu, XMMHUUECKOe
paBHOBECHE, TEOPUM M 3aKOHBI (TEOpUsl DIEKTPOJUTUYECKOW  JIUCCOIMALINH,
nepuoanueckuii 3akoH J[.M. MeHneneeBa, 3aKOH COXpAHEHUsI MAacChl BEHIECTB, 3aKOH
COXPAHEHMS U MPEBPALIECHUS! SHEPTUU MPU XUMUYECKUX PEAKIMSIX, 3aKOH MOCTOSIHCTBA
COCTaBa BEILECTB, 3aKOH JCUCTBYIOIINX MACC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JIE)KAIIHE B OCHOBE NOHMMAaHUS MPUYMHHOCTH U
CUCTEMHOCTH XHMMHWYECKUX SIBJICHUH; COBPEMEHHBIE IIPEACTABICHHUS O CTPOCHUHU
BEUIECTBA HA AaTOMHOM, HOHHO-MOJEKYJSIPHOM M HAJAMOJIEKYJISIPHOM YpPOBHSX;
IPENCTABICHUS O MEXaHW3Max XHMHUYECKMX peakUuid, TEpMOAMHAMUYECKUX
U KHHETHYECKMX 3aKOHOMEPHOCTSX HUX MPOTEKAHHs, O XHMHUYECKOM pPaBHOBECHUH,
pacTBopax M JAUCIEPCHBIX CUCTEMAX; (PaKTOJIOTMUYECKUE CBEACHUS O CBOMCTBAX, COCTABE,
MOJIyYYCHUH U O€30MaCHOM HCIIOJIb30BAaHUM BaXKHEHIIMX HEOPraHMYECKUX BEIECTB B
ObITYy W TMPAKTUYECKOM JEeATENbHOCTM 4YeNOBEeKa, OOLIMX HayYHBIX MNPUHIUIAX
XUMHUYECKOTO IPOU3BO/JICTBA,;

c(OPMUPOBAHHOCTh YMEHHUMW: BBIABIATH XapaKTepHble NPU3HAKUA MOHATHUH,
YCMaHaenueams WX B3aUMOCBSA3b, UCHOJIb308amb  COOTBETCTBYIOIIUE  IOHATHUSA
IIPY OIMCAaHUU HEOPTraHMYECKUX BEIIECTB U UX MPEBPAICHUI;

COPMUPOBAHHOCTh ~ YMEHHS  HUCIOJB30BaTh  XUMHUYECKYID  CHMBOJIUKY
Uis  cocTaBieHUs (GOpMyNT BEHIECTB M YPaBHEHMM XUMHUYECKUX  PEaKIuii,
cucremarndeckyto HomeHknarypy (IUPAC) u tpuBmanmbHble Ha3BaHHS OTACIBHBIX
BEILECTB;

c(OPMUPOBAHHOCTh YMEHUS OIPENESITh BaJCHTHOCTh U CTENEHb OKHUCICHHS
XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSIX, BUJ XUMUYECKOU CBSI3U (KOBAJICHTHASI, MOHHAS,
METaJUIMYEeCKasi, BOJOPOAHASA), TUIl KPUCTALIMUECKON pelIETKY KOHKPETHOIO BEIIECTBA;

Cc(OPMUPOBAHHOCTb YMEHHMSI OOBSACHATH 3aBUCHUMOCTb CBOMCTB  BEIIECTB
OT BHMJA XUMHYECKOW CBSI3M W THUIA KPUCTALIMYECKOM pEMETKA, OOMEHHBIM
U JIOHOPHO-aKLENTOPHBIM MEXaHU3MbI 00pa30BaHMs KOBAJIEHTHOU CBS3H;
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c(OpMUPOBAHHOCTh YMEHHUH: KJIacCU(PUIIMPOBATh: HEOPraHMYECKUE BEIleCTBa
10 WX COCTaBy, XMMHUYECKHE PEAKIMU IO Pa3IMYHBIM TMpU3HAKaM (YHUCIy U COCTaBY
pearupyroumx BeHIecTB, TeIIoBoMY 3G(deKTy peakiuu, HW3MEHEHHIO CTeneHeil
OKHUCJICHHUSI  DJIEMEHTOB, OOpaTUMOCTH, YYacCTHIO Karajiu3aTopa U JApYrue);
CaMOCTOSITEILHO 6b10UpAmMb OCHOBAHUS M KPUTEPUH ISl KIACCHU(PUKAIMU HU3Y4aeMbIX
BEILIECTB U XUMUYECKUX PEaKIUU;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MEPUOJUYECKOr0 3aKOHaA
J.1. MenneneeBa u JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUTYIO, OOBSICHUTEILHYIO U
MPOrHOCTUYECKYIO (DYHKINY;

c(hOpMHUPOBAHHOCTh YMEHUM . XapaKTEPHU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB M
MOHOB XHMHWYECKHUX JJEMEHTOB II€PBOr0O—4eTBEPTOro IepuonoB llepuoauueckon
cucremol J[.1I. MenneneeBa, WUCHONB3ysl MOHATHUS <«QHEPIETUYECKUE YPOBHN,
«QHEPreTHYECKHe ITOAYPOBHM», «S-, P-, O-aTOMHBIC OpOWMTaIM», «OCHOBHOE H
BO30Y)KJIEHHOE DHEPreTUYECKHE COCTOSHUS aTOMa», OOBACHITH 3aKOHOMEPHOCTH
VM3MEHEHUS CBOMCTB XUMUYECKUX JIEMEHTOB U UX COCIMHEHUN 10 MEPUOIAM U TPyIIaM
[lepuonnueckort cucrembl [[.MI. MenaeneeBa, BaJCHTHBIE BO3MOXXHOCTH AaTOMOB
AJIEMEHTOB Ha OCHOBE CTPOCHUS UX AJIEKTPOHHBIX 000JIOUECK;

c(OPMHUPOBAHHOCTh YMEHHUI: XapaKTepu30BaTh (OMUCHIBATh) OOIIUE XMUMUYCCKHE
CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, H0OMEepHcOams CyleCTBOBAHUE T'€HETUYECKON
CBA3U  MEXJYy  HEOPraHMYECKMMM  BEIIECTBAMM C  IOMOILIBIO  YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(OpMUPOBAHHOCTh ~ YMEHHUSI  pPAaCKpbIBaTh  CYIIHOCTD: OKHUCJIUTENBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUN MOCPEACTBOM COCTABJICHUS 3JEKTPOHHOIO OajlaHca 3TUX
peaKkIuii; peakiuii HOHHOTO OOMEeHa MyTEéM COCTaBJICHUS] UX TMOJHBIX U COKpAIIEHHBIX
WOHHBIX YpaBHEHUMW; pEaKIUi TUIPOIM3a; pPEaAKIUi  KOMIUIEKCOOOpa30BaHUs
(Ha mpuMepe rUAPOKCOKOMITIICKCOB IMHKA U ATFOMUHUA);

c(hOpMUPOBAHHOCTH YMEHUS OOBSICHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX
peaKkuui ¢ y4€TOM UX SHEPreTUUYECKUX XapPAKTEPUCTUK, XAPAKTEP U3MEHEHUSI CKOPOCTH
XUMUYECKON peaklMy B 3aBUCHUMOCTH OT Pa3IMYHBIX (DAaKTOpPOB, a TaKkKe XapakTep
CMEIIECHUS XUMHYECKOTO PAaBHOBECHSI MOJI BIMSIHUEM BHEIIHUX BO3JCUCTBUN (IPUHIMUII
Jle llaTenbe);

c(hOpMUPOBAHHOCTh YMEHHsSI XapaKTEPU30BATh XWMHUUYECKHE PEAKIINH, JIeHKAIIHe
B OCHOBE MPOMBINIJICHHOTO TIOJYUYEHUSI CEPHOM KHCIOTHI, aMMHUaKa, OOIIMe HaydHbBIE
MIPUHIUIIBI XUMHUYECKUX MIPOU3BOJICTB; 1eJIECO00Pa3HOCTh MIPUMEHECHUS
HEOPTaHMYECKUX BEIIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKH 3PSHUSI COOTHOIIICHUS
PHUCK-TIOJIB3A,;

c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHHWI O METOJaX HAyYHOTO TO3HAHUS
SBIICHUWA TIPUPONBI — HAOMIOEHNWEe, W3MEPEHHUE, MOJICTUPOBAHUE, OSKCIIECPUMEHT
(peasTbHBINM U MBICJICHHBIH ), HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, YMCHHS IPHUMCHSTh
OTH 3HAHWUS TPU DKCICPUMEHTAIHLHOM WCCIICOBAHUU BEIIECTB W JUIsl OOBSICHEHUS
XMMHWYECKUX SIBJICHUH, MMEIOIIUX MECTO B NPUPOAE, MPAKTUUECKOW NESATEIbHOCTH
YEJIOBEKA U B OBCEIHEBHOW JKU3HU;
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c(hOpMHUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBS3h XUMHUYECKHX 3HAHUI
C MIOHATUSIMU U MPEACTABICHUSIMU JAPYTUX €CTECTBEHHO-HAYYHBIX MIPEAMETOB Jist OoJiee
OCO3HAaHHOT'O MOHMMAaHUSI MATEPUAIILHOTO €IMHCTBA MUPA,

c(hOpMUPOBAHHOCTh YMEHHS MPOBOJUTH PACUYETHI: C HUCIOJB30BAHHEM MOHSITUI
«MaccoBasi J10JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHASI KOHIICHTPAI[Us»; MAacChl BELIECTBA
Wi 00bEMa raza 1Mo M3BECTHOMY KOJMYECTBY BEIECTBA, Macce MM O0BEMY OHOTO
U3 YUYaCTBYIOIIMX B pEaKIMH BEIHIECTB; TEIUIOBOro A(d@eKxra peakuuu; 3HAYCHUS
BOZIOPOJHOTO MOKAa3aTelsl pacTBOPOB KHCJIOT M IIEJIOYEH C HU3BECTHOM CTENEHBIO
JUCCOIMaIuK; Macchl (00bEMa, KOJUYECTBA BEIECTBA) MPOAYKTA PEaKIUU, €CJH OIHO
M3 MCXOJHBIX BEHIECTB JAHO B BHUJIE pPacTBOpa C OMNPEAECIEHHOW MAacCOBOW MOJEU
pPacTBOPEHHOIO BEIIECTBA WM JIaHO B M30BITKE (MMEET MPUMECH); JOJIM BBIXOJA
MPOJIYKTa peakiuu; 00bEMHBIX OTHOIIICHU Ta30B,;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOATENIbHO IUIAHUPOBATh U  MPOBOIUTH
XUMUYECKHI 3KCIIEpUMEHT (MPOBEJACHWE PEaKIMii MOHHOTO OOMEHA, MOJATBEPIKICHHE
KaQ4ECTBEHHOTO COCTaBAa HEOPraHWYECKHUX BEIIECTB, OINPEICIICHUE CpPeabl PacTBOPOB
BEIIECTB C TIOMOIIbIO HWHJAUKATOPOB, HW3YYCHHE BIUSHUS PA3IUYHBIX (HAKTOPOB
Ha CKOPOCTh XMMHMYECKON PEAKLHH, PEIICHUE 3KCIEPUMEHTAIBHBIX 3aJlady M0 TeMaMm
«Metaiiel» u  «Hemeramnb») ¢ coOirOJCHHEM IpaBHJI 0E3011aCHOTO OOpaICHUS
C BEIIeCTBaMU U JTaOOpaTOpHBIM 000pynOBaHHEM, (POPMYTUPOBATH 11€JTh UCCIIEIOBAHUS,
npeocmaensime B Pa3IMYHOM QopMe pe3yabTaThl SKCIEPUMEHTA, aHAIUZUPOBANb
U OIIEHUBATh UX JOCTOBEPHOCTH;

c(hOopMUPOBAaHHOCTb YMEHHMI: COOJIOAATh TMpaBUiia TMOJb30BAHUS XUMHUYECKOMN
MOCYJI0¥M U JIabopaTOPHBIM 000pyA0BaHKEM, OOpAIEHHUsI C BEIIECTBAMU B COOTBETCTBUU
C UHCTPYKIIMSIMU TIO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMUUYECKHUX OIBITOB, IKOJIOTHUECKH
11e71€CO00pa3HOT0 MOBEICHUS B OBITY M TPYAOBOW JNESITEIBHOCTH B IEISIX COXPAHCHHUS
CBOEr0 3JI0POBbs, OKPYXKAIOWIEH MPUPOJHOM CpEIbl U JOCTHKEHUS €€ yCTOMYMBOIO
pa3BUTHS, 0OCO3HABAMb OMACHOCTh TOKCUYECKOTO JEHUCTBHS HA JKUBBIE OPTraHU3MBI
ONpeeIEHHBIX HEOPraHUYECKUX BEIIECTB, MOHMMas cMbIca nokazarens [1JJK;

c(OpMHUPOBAHHOCTh ~ YMEHUMW:  OCYIIECTBJIATH  IIE€JICHANPABICHHBIN  IOUCK
XUMHYECKOH HMH(GOpPMAIMM B PA3IMYHBIX HMCTOYHHMKAX (HaydHas W ydeOHO-HaydHas
JUTEpaTypa, CpeICTBa MaccoBoW WH(opMmanuu, MHTEpHET W Apyrue), KPUTUYCCKH
aHAIM3UPOBATh XMMHYECKYI0 HWHGOpMaInuio, mepepadaTbiBaTh €€ W HCIOIh30BATh
B COOTBETCTBHHM C MOCTABICHHON yueOHOM 3a/1auei.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaunmenoBanue
Ne KomnnuecTBo OCHOBHBIE BUIBI JEATEIHLHOCTA
pa3lielioB U TeEM [IporpamMmmHoOe coaep:kaHue
/1 4acoB 00 y4Jaromuxcs

y4e0HOr o IpeiMeTa

Pa3nen 1. Teoperuueckue ocH

OBbI OpFaHI/IquKOﬁ XUMHH

1.1

[Ipenmet oprannveckoit
XUMUHU.

Teopus crpoeHus
OpraHUYeCKUX
COCAMHEHUN

A. M. byrnepoBa

8

IIpenmer v 3HaYEHKHE OPraHUYECKON
XUMUH, TIPEJICTABICHUE O MHOT000pa3uu
OPraHUYECKUX COCIMHECHUN.
DJIEKTPOHHOE CTPOCHHE aTOMa YIJIepoa:
OCHOBHO€ Y BO30YKJICHHOE COCTOSIHHUSI.
BaneHTHbBIE BO3MOKHOCTH aTOMa
yriepoaa. XuMHUY€ECKasi CBSI3b

B OPraHUYECKUX COCAUHEHUAX. THUIIBI
THOPHUIN3AlMK aToMa Yriiepo/a.
Mexanu3Mbl 00pa3oBaHUsl KOBAJIEHTHOM
CBsI3U (OOMEHHBIN ¥ JIOHOPHO-
aKuenTopHbii). Tumel nepekpbIBaHUs
aTOMHBIX OpOUTaseii: G- U T-CBSA3H.
OnunapHasi, 1BOWHas U TPOWHAs CBS3b.
CrniocoObI pa3pbiBa CBA3€d B MOJIEKYJIax
oprannueckux Bemects. [lonsaTue

0 CBOOOJHOM pajauKaje, Hykjaeohuie u
NeKTpodue.

Teopust cTpOEHUS] OPTaHUYECKUX

PackpbIBaTh CMBICT U3y4aeMBbIX
HNOHATHUH (BBIIEIATh UX XapaKTEPHBIC
MIPU3HAKU) U IPUMEHSThH ITH TTOHATHUS
MIPU OMUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, I OObICHEHUS
OTJIeJIbHBIX (DaKTOB U SIBJICHUM.
PackppIBaTh CMBICIT ITOJIOKEHUM
TEOPHUU CTPOCHHSI OPraHUYECKUX
BeliectB A. M. byrneposa u
MPUMEHSTD UX 11 O0BSICHEHHUSI
3aBUCHMOCTHU CBOMCTB BELIECTB

OT COCTaBa W CTPOECHHUS.
Hcnonp30BaTh XUMHUYECKYIO
CUMBOJIMKY JIJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX,
CKEJICTHBIX) (POPMYJT OPraHUICCKUX
BEILIECTB.

OrnpenensTs BUJIBI XUMHUYECKOM
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coennHenu A.M. bytiepoBa u ee
COBPEMEHHOE Pa3BUTHE — CTPYKTYpHas
TEOpUsl OPraHUYECKUX COCIUHEHUM.
3HavyeHHE TEOPUU CTPOCHUS
OpPraHUYECKUX COCAMHEHUH.
MonexkynspHble U CTPYKTYPHBIE
dbopmyinbl. CTpykTypHBIE (HOPMYJIBI
Pa3IMYHbBIX BUAOB. pa3BEpHYTas,
COKpAIllEHHAas!, CKEJIeTHasl.

N3omepus. Bunsl uzomepuu:
CTPYKTYpPHasl, IPOCTPAaHCTBEHHAS.
OnekTpoHHbIE AG(DHEKTHI B MOJIEKYIIax
OPTaHUYECKUX COCIMHCHUU.
NuaykTUBHBIN 1 Me30MEpHBIN 3D (PEKTHI.
[IpencraBnenue o kiaccupuKauu
opranuueckux Bemiects. [lonsTue

o pynkronansHO rpyme. ["'omomnorusi.
I'omosornueckue pansl. Homenknarypa
OPTraHNUYECKUX COCAUHECHUN
(cucremaTHuecKas ¥ TPUBHAJIbHBIC
Ha3BaHMS).

OcobenHocTH 1 KinaccupuKanus
OopraHrdeckux peakuuil. OKuCIUTeNIbHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUU

B OPraHUYECKON XMMUHU.
JKCcrepUuMeHTa/IbHbIE METO/bI
U3y4YeHMs BelleCTB U UX

cBs3u (OMHApPHBIE, KPATHBIE)

B OPraHUYECKUX COCIUHEHUSIX.
XapakTepu3oBaTh pojib U 3HAUCHUE
OpPraHWYECKOM XUMUU B PEIICHUU
po0JIeM IKOJIOTUUECKOM, TTUIIEBOM
0€30MacHOCTH, B Pa3BUTHH
MEJIMIIMHBI, CO3JJaHUH HOBBIX
MaTepHuajoB, B 00ecicUeHUN
palMOHAIBLHOTO
PUPOIOTIOIH30BAHMS;
NOATBEPXKIATh €€ CBSI3b C APYTUMU
HayKaMH.

Hcnons3oBaTh MOJICIIN
OpTraHMYEeCKUX BEILIESCTB

I WIUTIOCTpall X XUMHUYCCKOTO U

IPOCTPAHCTBEHHOT'O CTPOCHHUSI.
Habmtonath 1 onuchiBaTh
JIEMOHCTPAIMOHHBIC OTBITHI,
MIPOBOJINTH M ONMCHIBAThH
71a00paTOPHBIE OMBITHI

IpeBpaLleHUu:
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®denepanpHas padouast nporpamma | Xumus. 10-11 knaccesr (yriyOsi€HHBINH YPOBEHB)

e J/[emoHCTpanuu:

— O3HAKOMJIEHHE ¢ 00pa3amMu
OpPraHUYECKUX BEUIECTB U MaTepHuaIaMu
Ha UX OCHOBE;

— OIBITHI IO IPEBPAILECHUIO
OpPTaHUYECKUX BEUIECTB MPU HarpeBaHUH
(rutaBiieHue, OOYTIIMBAHUE U TOPCHUE).

e JIaGopaTopHBIE OMBITHI:

— MOJEJIMPOBAHNUE MOJIEKYT
OpPraHUYECKUX BELIECTB

Hroro no pazneny

Pa3nen 2. YrieBoaopoabl

2.1

[IpenenbHbie
YIIEBOJOPOJIBI —
aJIKaHbl, UKJIOAIKAHbBI

Ausikasbl. ['oMonoruueckuil psij aJkaHoB,
obmrast popmysa, HOMEHKIATYpa U
n3oMepus. IJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI
AJIKaHOB, SP3-rHOPHUIN3AIINSA aTOMHBIX
opOuTajneit yriepoaa, G-CBs3b.
Kongopmepwvi. Ouznueckue CBOMCTBA
AJIKaHOB.

XUMUYECKUE CBOMCTBA aJTKAHOB. PEaKIIUU
3aMeIICHMsI, U30MEPH3aIIHH,
JETUPUPOBAHUS, ITUKITU3AIIH,
MUPOJTHA3a, KPEKUHTa, TOPEHUSI.
Haxoxnenue B mpupojae. CriocoOsl
TIOJTyYCHUS ¥ IPUMEHEHHE aJTKaHOB.

BrnageTs n3zydaeMpIMu XUMHAYECKUMH
MOHATUSIMHU.

BhIABIIATE XapaKkTepHbIC TPU3HAKH
MOHSATUH, YCTAaHABIUBATH UX
B3aUMOCBSI3b, UCII0JIb30BATh
COOTBETCTBYIOIINE MOHSITHUS

IIPU OMUCAHUU COCTaBa, CTPOCHUS

Y TIpeBpaIieHui OpraHMIeCcKux
COCIMHECHUM.

Hcnonb30BaTh XUMUYECKYIO
CUMBOJIUKY JIJIsl COCTaBJICHUS
MOJICKYJISIPHBIX ¥ CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOM,
CKeJIEeTHOM) (hopMYyJT YIIJIEBOOPO/IOB.
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Huknoankansl. O6m1as popmyinia,
HOMEHKJIATypa U U30MEPHUS.
Oco0EHHOCTH CTPOCHUS U XUMUUYECKUX
CBOMCTB MaJIbIX (IIMKJIOMPOTIaH,
HUKI00yTaH) U OOBIYHBIX (LIUKJIOTICHTAaH,
LUKJIOTeKCaH) IMKiI0ankanoB. CrmocoObl
MOJIYYCHHUS U IPUMEHEHHE [IUKJIOATKAHOB

2.2

Henpenenbabie
YIJIEBOJOPOIBL:
QJIKEHBI, AJIKQJUEHBI,
AJIKUHBI

14

AuJikeHbl. ['oMonoruueckuil psj aakeHoB,
oOmas popmMysa, HOMEHKIIATypa.
DJIEKTPOHHOE U ITPOCTPAHCTBEHHOE
CTPOECHUE MOJIEKYJI AJIKEHOB,
SP2-ruOpuIM3ads aTOMHBIX OpOHTaIel
yriaepona, 6- u m-cBa3u. CTpyKkTypHas u
reomeTpudeckas (yuc-mparnc-) N30Mepusl.
DU3NYECKNE CBOMCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIINU
NPUCOEINHEHUS, 3aMEIIEHUS

B O-IIOJIO’KEHUE IIPU JBOWHOU CBA3H,
MOJIMMEPU3ALIUYA U OKUCIICHUS.
lIpeocmasnenue o mexanusme peaxyuu
9NeKMpPOPUILHO20 NPUCOEOUHEHUSL.
[IpaBuno MapkoBHukoBa. KauecTBeHHbIE
pPEaKIIMY Ha IBOMHYIO CBS3b.

CriocoObl OJTy4eHUS U IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Kinaccudukanms
aJIKaJTMEHOB (COMPSIKCHHEBIE,

VYcranaBiuBaTh NPUHAIIEAKHOCTh
BEILIECTB K OMPEACICHHOMY KJIaccy
YIJIEBOJOPOJIOB 10 COCTABY U
CTPOECHUIO, HAa3bIBATh UX

110 CUCTEMATUYE€CKON HOMEHKJIATYPE;
MPUBOJIUTH TPUBUAJILHBIC HA3BaAHUS
OT/CJIBHBIX TIPEACTaBUTEICH
YTJIEBOJIOPOIOB.

OrnpenensiTe BUIBI XUMUYECKOM
CBSI3U B MOJIEKYJIaX YIi€BOJOPOJOB
(KOBaJIEHTHAsI HEMOJIAPHAS U
NOJISIpHASI, G- U T-CBSI3b).
[ToaTBepxkaaTh Ha KOHKPETHBIX
npuMepax XapakTep 3aBUCUMOCTH
PEaKIIMOHHOM CIIOCOOHOCTH
YIJIEBOJOPOJIOB OT KPATHOCTU U THIMA
KOBAJICHTHOM CBsI3M (O- U TT- CBSI3M),
B3aMMHOI0 BJIMSIHUS aTOMOB U TPYIII
aTOMOB B MOJIEKYJaX; a TaK¥kKe

OT 0COOCHHOCTEH pean3aluu
Pa3IMYHBIX MEXAHU3MOB MIPOTEKAHUS
pEaKIuu.

XapaKTepu30BaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3NIECKUE U
XAMHUYECKUE CBOMCTBA, BAXKHEHUIIINE
CIOCOOBI OJIy4EHHUS YTJIEBOJIOPO/IOB,
NpUHAJICKAIINX K PA3TUIHBIM
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W30JINPOBAHHBIC, KYMYIUPOBAHHbIE).
Oco0eHHOCTH JIEKTPOHHOTO CTPOCHHUS U
XUMUYECKUX CBOMCTB COMPSIKEHHBIX
JeHoB, 1,2- u 1,4-npucoenuHenue.
[TonuMepu3zanusi CONpsKEHHBIX JUEHOB.
CnocoObl oNy4eHus: ¥ IPUMEHEHNE
aJIKaIMCHOB.

AJkuHbI. ['OMOJIOTUYECKUI PsiJT AIKUHOB,
oOrmast hopMyra, HOMEHKIIATypa 1
U30Mepusl. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
QJIKUHOB, SP-THOPHUIN3AIMS JICKTPOHHBIX
opOuTaneit aroma yriepoaa. duznueckue
CBOMCTBA aJIKUHOB.

XWMHUYECKUE CBOMCTBA: PEAKIINH
MIPUCOCTUHEHUS, TUMEPHU3AIIN 1
TpuUMepu3aIuu, okucienus. Kucinorasie
CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOMHYIO CBA3b. KaueCTBEHHBIE PEAKIINU
Ha TPOMHYIO CBSI3b.

CnocoObl oNTy4eHus U MPUMEHEHNE
QJIIKTHOB

2.3

ApomaTuyeckue
YII€BOAOPO/IbI (APEHBI)

ApoMaTuyeckue yriieBoJa0PO/Ibl.
["omosornueckuii psiji apeHoB, o01ast
dbopmyIia, HOMEHKJIATypa U U30MEPHUSL.
DJIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYIIbI O€H3071a.

KJIaccam.
BBISIBISTE TEHETUYECKYIO CBS3b
MEXy YII€BOAOPOIaMH PA3TUYHBIX
KJIACCOB U MOJATBEPKIATh €€ HAIMUUE
YPaBHEHUSIMU COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIINI

C UCIIOJIb30BAHUEM CTPYKTYPHBIX
(dhopmyIl BEIIECTB.

XapakTepu3oBaTh UCTOUHUKH
YIJIEBOJIOPOJTHOTO ChIPhs (HEPTH,
MPUPOIHBIN Ta3, yroib), CIIOCOOBI UX
nepepadoTKU U MPAKTUYECKOE
MPUMEHEHUE TOIY4aeMbIX P 3TOM
MPOJTYKTOB.

Hcnonb3oBaTh 0OIIIEHAYYHBIC
METO/IbI TO3HAHUSI

IIPU CAMOCTOSITEIbHOM
MJIAHUPOBAHUHU, TIPOBEJICHUN U
OMUCAaHUN XUMUYECKOTO
sKcniepuMeHTa (JlabopaTopHbIE
OTIBITHI ¥ TIPAKTUYECKUE PAOOTHI).
CrnenoBathb npaBuiiaM 6€30MacHOM
paloThI B J1abopaTopuu

MIPU UCTOJIb30BAaHUN XUMUYECKON
NOCYZIbI U 00OPY/AOBaHUSA, a TAKXKE
MpaBUIaM OOpaIlleHus C BEIECTBAMU
B COOTBETCTBUM C UHCTPYKIIUSIMU
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IIpasuno apomamuunocmu, npumepwl
aApoMamuyeckux coeOuHeHul.
Dur3NYECKHUE CBOMCTBA apEHOB.
XUMHUYECKHE CBOMCTBA OE€H307a U €T0
TOMOJIOTOB. PEAKIMU 3aMEIIECHUS

B OCH30JIBHOM KOJIBIIE M YTIIEBOIOPOTHOM
paauKaie, peakiuy MPUCOSTHHCHHS,
OKHCJICHHE TOMOJIOTOB OEH30J1a.
Peaxyuu snexkmpogunvrnozo samewenus.
[IpencraBnenue 06 OpUSHTUPYIOIIEM
JICHCTBUY 3aMeCTHUTENICH B OCH30JIbHOM
KOJIBIIC Ha MPUMEPE ATKHIJIBHBIX
paauKaioB, KapOOKCHIIBHOM,
TUAPOKCUIIBHBIN, aMHUHO- U HUTPOTPYIITI,
aTOMOB TaJIOT€HOB.

Oco0EHHOCTH XMMUYECKUX CBOMCTB
ctupona. [Tomumepuzarus ctupona.
CnocoObl OJTy4yeHusl ¥ PUMEHEHUE
apOMaTUYECKUX YTIIEBOJIOPOJIOB

2.4

IIpupoaHbIe UCTOYHUKH
YIJIEBOAOPOIOB U UX
nepepadoTka

[Ipupoansiii ra3. [lonytHeie HEPTIHBIE
ra3el. HeTh 1 €€ mpoucxoxaeHue.
KaMeHHBIH yroib U POIYKTHI €T0
nepepad oTKH.

Cnoco0Os1 nepepaboTKu HEPTH:
NIeperoHka, KPeKUHT (TepMUUYECKHUH,
KaTaTUTHIECKUH ), pudOPMHUHT, TUPOITU3.
[IponykTe mepepaboTku HEPTH,

BBITIOJTHEHUSI JJa0OPATOPHBIX OMBITOB
Y IPAKTUYECKUX padoT

110 MOJTYYEHHUIO U U3YYECHHIO
OpPraHUYECKUX BEILECTB.
[IpencraBiATh pe3ysbTaThl
JKCIIEpUMEHTa B (hopme 3anmucu
YPaBHEHHUI COOTBETCTBYIOLIUX
peakiuil U aenaTh BEIBOABI HA UX
OCHOBE.

[IpoBOINTE BEIYMCIIEHHUS

JUTSL OIIPEIENIEHUS] MOJIEK YIS PHOM
(opMyJIbl OpraHMYECKOI0 BEIIECTBA
110 YPAaBHEHUIO XUMUYECKON PEaKuu
Y 110 MacCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJSIIUX B €r0 COCTAB,
o Macce (00beMy) IPOAYKTOB
CrOpaHMs.

CaMOCTOATENBHO MIJIAHUPOBATH U
OCYLIECTBIAATh CBOIO
NI03HABATEJIbHYIO JIESITEIILHOCTD;
IPUHUMATh aKTUBHOE y4acTHE

B I'PYIIIIOBON Y4EOHOM JEATEIHHOCTH
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UX [IPUMEHEHNE B IPOMBIILIIIEHHOCTH

U B OBITY.

I'eHeTHYECKas CBA3b MEXIY Pa3JIMUHBIMU
KJIacCaMH yIJIEBOJIOPOJOB

2.5

["amoreHmpon3BoTHBIC
YIJI€BOJOPOIOB

DJIEKTPOHHOE CTPOECHUE
rajoreHONPOU3BOHBIX YII€BOAOPOIOB.
Peakium 3amMenieHus rajoreHa

Ha TUAPOKCHUI, HUTPOTPYIIITY,
IUAHOTPYIITY, aMUHOTPYIIITY.

JlelicTBrE Ha TAJIOTC€HIPOU3BOAHBIC
BOJHOTO ¥ CIIUPTOBOTO pacTBOpa
menoun. Bzanmopeicraue
JINTAJIOTSHAJIKAHOB C MAarHUEM M IIUHKOM.
IToHsiTHE O METAIIIOOPTaHUYECKUX
coenuHeHusx. Mcnoab3oBaHue
raJOreHIPOU3BOIHBIX B OBITY, TEXHUKE U
B CHHTE3E.

JKcnepyMMeHTa/IbHbIE METOAbI
U3y4eHMA BelleCTB U UX
NpeBpalleHui: o J[eMoHCTpaInu:

— JeMOHCTpanus PU3nuecKux CBOMCTB
YIJIEBOJ0OPOIOB (PaCTBOPHUMOCTB);

— KAyeCTBEHHBIC PEAKIINU
YIJIEBOJOPOJIOB PAa3JIUYHbBIX KJIACCOB
(oOecrBeuriBaHKEe OPOMHOM MM HOAHOMN
BOJIbI, pacTBOpa NepMaHTaHaTa KaJus,
B3aMMO/JICHICTBUE alleTUJIEHA
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C aMMHAa4YHBIM PaCTBOPOM OKCH/JIA
cepedpa);

— oOpa3Iibl mIacTMace, KayaykoB U
PE3UHBIL;

— koJuiekuun «Hed1b» um «YTomby,

— BuzgeodparmMeHT «Bynkanuzamus
PE3UHBD).

e JlaGopaTtopHbI€ OMBITHI:

— O3HAKOMJICHHE C 00pa3IamMu
IJIaCTMAcCC, Kay4yKOB U PE3UHBI;

— MOJEINPOBAHUE MOJIEKYI
YIIIEBOJOPOJIOB U
rajoreHONpPOU3BOIHBIX;

— TMIOJyYEHUE METaHa U U3y4YEHHUE €ro
CBOIICTB,;

— TIOJyYEHHUE alleTHIICHA U U3YYCHHUE €ro
CBOWCTB.

e [IpakTrueckue pabOThI:

Ne 1. TMonydenue 3TuiIeHa U U3YYEHHE
€ro CBOMCTB.

e PacuéTHbIe 3a/1a4HU:

— ONpEneSIEHUE MOJIEKYJIIPHOU
(bopMyIibl OpraHUYECKOro BEIIECTBA

10 MaCCOBBIM J0JIIM aTOMOB 3JIEMEHTOB,
BXOJSIIIMX B €T0 COCTAaB,;
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— HaXO0XJICHUE MOJICKYIIAPHOH (HOopMYyIIbI
OpraHUYEeCcKOT0 COSAMHEHHUSI [0 Macce
(0OBeMy) MPOAYKTOB CTOPAHHS;

pacu€Thl 10 ypaBHEHUIO XMMHUYECKOM
peakiuu

Utoro no pazneny

35

Pa3nen 3. Kucjiopoaconep:kaiue opranndeckue coeiuHeHus

3.1

Cnuptsl. @eHon

11

[IpenenbHbIE OTHOATOMHBIE CITUPTHI.
Crpoenue MoJIeKy (Ha mpuMepe
METaHOoJIa ¥ dTaHoua). ["'oMoornueckuii
psin, obmrast popmyna, H3oMepus,
HOMEHKJIATypa U KJIacCU(pUKAIIHS
crupToB. U3MYECKHUE CBOKWCTBA
crupToB. BogopoiHas cBs3b.
XUMHUYECKHUE CBOMCTBA: PEAKIINU
3aMEILEeHUS, IETUIpaTaliy, OKUCICHUS,
B3aUMOJICUCTBUE C OPraHUYECKUMHU U
HEOPTaHUYECKUMM KUCIOTAMMU.
KauecTtBeHHas peakuys Ha OJJTHOATOMHBIE
crupThl. DUBHOIOTHYECKOE IEVCTBUE
ATaHOJIa U METAHOJIa Ha OPTaHU3M
yenoBeka. CriocoObl MOTydeHUS U
MIPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.
[IpocTbie a¢upsl, HOMEHKIATYpa U
uzomepusi. OcCoOeHHOCTH PU3UYECKUX U
XAMHUYECKUX CBOWCTB.

PackpsiBaTh CMBICT N3y4aeMbIX
NOHATHH (BBIICIATH UX XapaKTepHbIC
MPU3HAKK) U IPUMEHSTh ATH TOHATHS
IIPU OMMCAHUU COCTaBa U CTPOEHUS
BEILECTB, 111 00bICHEHU
OTJIETIbHBIX (DAaKTOB U SIBJICHU.
Hcnonb30BaTh XUMUYECKYIO
CHUMBOJIMKY JIJISl COCTaBJICHUSI
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOIi, COKpAIIEHHON)
bopMyIT KUCTIOPOICOACPIKAIITIX
OpraHUYECKUX BEIIECTB.
VYcranaBiMBaTh NPUHAIIEAKHOCTh
KHCJIOPOJIOCOAEPKAIIUX
OpPraHMYECKUX BEIECTB

K OIPEIEICHHOMY KJIacCy MO COCTaBy
U CTPOEHUIO, HA3bIBATh UX

M0 CUCTEMATUYECKOM HOMEHKIIATYPE;
MPUBOAUTH TPUBUAIIbHBIC HA3BAHUS
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MHOTOAaTOMHBIC CITUPTHI: dTUIICHTITUKOIIb
u riutepuH. Gusnyueckre U XMMUYECKUe
CBOKMCTBA: PEAKLINM 3aMELICHHUS,
B3aUMO/ICHCTBUE C OPraHUYECKUMU U
HEOPraHMYECKUMU KUCIIOTaMH,
Ka4eCTBCHHAS PEaKIIUS

HA MHOTOATOMHBIE CITUPTBHI.
DU3HU0JIOTUUECKOE IEHCTBUE

Ha opranmu3M 4enoBeka. CrocoOs
TIOJTYYCHUS U IPUMCHCHUE
MHOTOAaTOMHBIX CIIHUPTOB.

®eHoi. CTpoeHUE MOJIEKYJIBI, B3AUMHOE
BJIMSTHUE THIPOKCOTPYIIITHI U
O6eH305bHOTO sipa. Pusndeckue
cBoiicTBa eHona. OcoOGeHHOCTH
XUMUYECKUX CBOUCTB (PeHOa.
KauectBennbie peakiuu Ha GEHOIL.
TokcuunocTs (henona. Criocoosl
MIOJIyYCHHUS ¥ IPUMEHeHHe (peHoa.
denonpopmanbaeruaHas CMOJIA

3.2

KapOonunbHbie
COCTMHEHUS:
QJIbJICTUIBI U KETOHBI.

KapOoHOBBIE KHUCIIOTHI.

CrnoxHble 3pUpHI.
Kupsel

21

KapOoHunbHbIe COeTMHEHUS: allbIeT 1/ IbI
Y KETOHBI. DJIIEKTPOHHOE CTPOCHHE
KapOOHUIILHOM TPYIIIIHI.
["'oMonornyeckue psibl anbIErHI0B U
KETOHOB, 00111ast hopmyJia, U30MEPUs

Y HOMeHKJarypa. Pu3ndecKkue CBOMCTBA
QJIbJICTU/IOB ¥ KETOHOB.

OTJICJIbHBIX TIPe/ICTaBUTENEH

KU CJIOPOJICOAEPHKAIIUX COCTUHEHUM.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
MpUMEHEeHHE, (PU3UIECKHE U
XAMHUYECKUE CBOMCTBA, BAKHEUIIINE
CrOCOOBI MOJIy4€HUS MPEICTaBUTENCH
Pa3JIMYHBIX KJIACCOB
KHUCJIOPOJICOAEPKAIIUX COCTUHCHUM;
BBISIBJIITH TEHETUYECKYIO CBSI3b
MEXy HUMHU U TIOATBEPKIATh €€
HaJIMyue ypaBHCHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX
peaKkuuii C UCMOJIb30BAHUEM
CTPYKTYPHBIX ()OPMYJI BEIIECTB.
ITonTBepkaaTh Ha KOHKPETHBIX
puMepax XapakTep 3aBUCUMOCTH
PEAKIIMOHHOM CTIIOCOOHOCTH
KHUCJIOPOJICOAEPKAIINX
OpraHUYEeCKUX BEIIECTB

OT (YHKIMOHAJILHBIX TPYIII

B COCTaBE MX MOJIEKYJI, B3AUMHOI'0
BIIMSIHUSI @aTOMOB U TPYIIT aTOMOB

B MOJIEKYJIaX; a TaKk:Ke

OT 0COOCHHOCTH pean3aluu
Pa3IMYHBIX MEXaHU3MOB NPOTEKAHUS
PEAKIIUH.

OnmceIBaTh COCTaB, XUMHUYIECKOE
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XUMHUUYECKHE CBOMCTBA aJIbJCTUIOB U
KETOHOB (PEaKIUU MPUCOCTUHEHHUS).
lIpedocmasnenue o mexanuzme peaxyuti
HYK1e0DUIbHO20 NPUCOEOUHEHUSL.
OxkucrieHue anbJIeTuioB, KaueCTBEHHbIE
peakiuu anbAaeruaoB. CrocoObl
MOJIyYE€HUS U IPUMEHEHUE abJACTUIOB U
KETOHOB.

OJIHOOCHOBHBIE TIPEJICITbHBIC
KapOOHOBBIE KUCTIOTHI. OCOOEHHOCTH
CTPOCHHUSI MOJIEKYJI KapOOHOBBIX KHUCJIOT.
N3omepusa u HoMeHkaTypa. Pusnueckue
CBOKMCTBA, BOJIOPOJHBIE CBSI3H.
XUMHUYECKUE CBOMCTBA. KUCIOTHBIE
CBOMCTBA, peakIlus dTepuduKaIum,
PEaKIK C y4aCTUEM YTJIEBOJOPOIHOTO
paaukana.

[TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT: CJIOKHBIE 3(DUPBI, aHeUOPUObL,
2A/102EHAHUOPUOBL, AMUOBL, HUMPUJIDL.
Oco00eHHOCTH CBOMCTB MypaBbHUHOM
KHCJIOTHI.

MHuorooOpa3zue KapOOHOBBIX KUCIOT.
OcoOeHHOCTH CBOWCTB HEMPEICIbHBIX U
apoOMaTUYECKUX KapOOHOBBIX KUCIIOT,
TUKapOOHOBBIX KUCJIOT,
TUAPOKCUKAPOOHOBBIX KUJIOT.

CTpOCHHUE U TIPUMEHECHHE KUPOB U
YIJIEBOJIOB, XapaKTepHU30BaTh MX
3HAYCHUE IS KU3HEACSITCIIEHOCTH
OpPTaHU3MOB.

Oco3HaBaTh OMACHOCTh BO3/ICHCTBUS
HAa JKUBBIE OPraHU3MBbI OIIPEIEICHHBIX
KHUCIIOPOJICOIE PIKAIITIX
OpPraHUYECKUX BEIIECTB U MOSCHATh
Ha IPUMEPax CIOCOObl YMEHBIIICHUS
Y TIPEIOTBPAIICHUS X BPETHOTO
BO3/ICHCTBUS Ha OpTraHU3M YEJIOBEKa.
Hcnons3oBath 001IEHAYYHBIE
METO/IbI TTIO3HAHUS

IIPH CAaMOCTOSITEIIBHOM
IJTAHUPOBAHUH, TIPOBEJICHUU U
OMHMCAHUH XUMUYECKOTO
9KCIIEpUMEHTA (J1TabopaTopHbIe
OTIBITHI U TPAKTUYCCKHE PAOOTHI).
CnenoBatb npaBuiiamMm 0e30macHoON
paboThl B 1abopaTopuu

P KCTIOJIh30BAHUHA XUMUYECKON
TOCY/IBI U 000PYIOBaHUS, 4 TAKKE
IIpaBUJIaM OOpAIEHUs C BEIIECTBAMU
B COOTBETCTBHH C HHCTPYKITUSIMHU
BBITIOJTHEHUS Ta0OPATOPHBIX OMBITOB
U IPAKTUYECKUX padoT

0 MTOTYYCHHUIO U U3YUICHHIO

40



[IpencraBuTeny BRICIIHX KapOOHOBBIX
KHUCJIOT: CT€apUHOBAS, NAJIbMUTHHOBAS,
OJIEMHOBAS, TUHONEBAS, TUHONEHOBAS
KUCIOThl. CrocOObI MOJTy4eHUS U
npUMEHEHUE KapOOHOBBIX KHUCIIOT.
CrnosxHble 3¢upsl. ['oMonorudeckuit psa,
oOmas popmysa, u3oMepus
HOMEHKJIATypa.

XKupsi: crpoenue, pusnveckue u
XUMHUYECKHAE CBOMCTBA )KHPOB: THAPOIIH3
B KMCJION U LIEJIOYHOMN Ccpeaax.
Oco0eHHOCTH CBOICTB KHPOB,
coJiepKalIuX OCTaTKW HETPEEIbHbBIX
KUPHBIX KUCTOT. JKupsl B ipupoze.
MpbuT4 KaK COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX Morolee aecrBue. [lonsmue
0 CUHMeMmU4ecKux MOWUX CPeOCmeax

(CMC)

3.3

YriaeBoanl

OO61as xapakKTepruCTHKa yrieBOIOB.
Knaccudukarus yriieBogoB (MOHO-, TH-
U TIOJIUCAXapHU/IbI).

Monocaxapuibl: TIII0K03a, (PPYKTO3a,
pubo03a, rajlakTo3a, Ae30KCuprodo3a.
dusnyueckue cBOMCTBA U HAXOXKJICHUE

B ipupojae. ®otocunre3. Onmuueckas
uzomepus. Konvuamo-yennas
maymomepusi Ha npumepe MoaeK) bl

OpPraHUYECKUX BEILECTB.
[IpencraBiaTh pe3ysbTaThl
SKCIIEpUMEHTa B (hopMe 3alucu
YPaBHEHHI COOTBETCTBYIOLIUX
peakiuil U aenarh BEIBOABI HA UX
OCHOBE.

[IpoBOANTH BEIYMCIIEHUS

JUISL OPENIETIEHUS MOJIEKYJIIPHOM
(dbopMyJIbl OPraHUYECKOro BElEeCTBa
110 YPABHEHUIO XUMUYECKON PEAKIIUU
Y 110 MaCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJSIINX B €TI0 COCTAB,
a TaKXXe Ha OIpe/eJICHUE 101
BBIXO/Ia TPOAYKTA pEaKIINH

OT TEOPETUYECKH BO3MOYKHOTO.
CamocCTOATENBbHO MIJIAaHUPOBATH U
OCYLIECTBIAATH CBOIO
IIO3HABATENbHYIO AEATEIbHOCTD;
NPUHUMATh AKTUBHOE y4acTHE

B TPYNIOBOM Y4eOHOM JESTEIHHOCTH
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2noKo3vl, npoekyuu Xeyopca, a- u -
aHOMepbl 2NIIOKO3bL.

XUMHUUYECKHE CBOMCTBA TIIFOKO3BI:

C Y4aCTHUEM CIUPTOBBIX U AJIbJETUIHOMN
TPYIII, CIUPTOBOE U MOJIOYHOKHCIIOE
OpOXKEHUE TIIOKO3bI.

[IpuMeHeHUE TIIOKO3bI, €€ 3HAUCHUE

B KU3HEAEATEILHOCTH OpraHu3Ma.
Jlucaxapupl: caxaposa, MajabTo3a 1
JaKkTo3a. BoccraHaBiMBaromue u
HEBOCCTAHABJIMBAOIIUE JUCAXAPUJIBI.
I'mpponus caxapo3ssl. Haxoxnenue

B [IPUPO/IC U MPUMEHEHUE.
[Tonucaxapuibl: Kpaxmall, TIIMKOT€H U
nesnonao3a. CTpoeHre MaKpoMOJIEKY T
Kpaxmaja, TJIMKOT€HA U 1IeJUTI0JIO3bI.
®u3nvecKre CBOMCTBA KpaxMalia u
LEJUTI0JI03bl. XUMUYECKUE CBOWCTBA
Kpaxmana (TUApOoJIN3, KaueCTBEHHAas
peakius ¢ HoaoM). XuUMHUYECKUE
CBOMCTBA 1EJUTI0JIO3bI (THAPOIIH3,
peakuus noiaydeHue 3Qpupon
1e/uTt0s10361). [ToHsTHE

00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
arleTaTHBIN IIEJIK).
JKcnepuMeHTa/IbHbIE MEeTO/ bl
U3y4YeHUs BelleCTB U UX

IpeBpalleHu:
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e J/[emoHCTpanuu:
— CBOWMCTBa CIUPTOB: pACTBOPUMOCTD
B BOJIE€, B3aMMOJICHCTBHE dTAaHOJIA

C HAaTPUCM, OKHCJICHUC 3THJIOBOTO CIIMPTA

JUXPOMATOM Kayist (BO3MOXKHO
UCIIOJIb30BaHUE BHICOMATEPHAIIOB);

— Ka4YeCTBEHHBIE PEAKIINH aJIbJICTH/IOB.
C aMMHAYHBIM PaCTBOPOM OKCH/Ia
cepedpa u rugpoxcuaom meau(ll);

— XHMMHWYECKHE CBOMCTBA pacTBOpa
YKCYCHOM KHCJIOTBHI.

e JlabopaTopHBI€ OIBITHI:

— peakius TJIMIEPUHA C THIPOKCHIOM
meau(ll);

— OKHCIICHHE 3TUIIOBOTO CITUPTA

B QJIBJETHU/]I PACKAIEHHON MEIHOM
ITPOBOJIOKOMU;

— B3aUMOJICHCTBHE PACTBOPA IITFOKO3BI
¢ rugpokcungom meau(ll);

— B3aMMOJICHCTBHE KpaxMasa ¢ HOJOM.
e [IpakTrueckue pabOTHI:

Ne 2. Pemrenue skcriepuMeHTaIbHBIX
3a/1a4 1o TeMe «CrupThl U PEHOITBIY;
Ne 3. Pemenue skcepruMeHTaIbHbIX
3aja4 1o TeMe «KapOoHOBBIE KUCIIOTHI.
CrnosxxHbie 23upH».

e Pacuérneblie 3amauu:
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— OmpeIeTICHUE MOJICK Y ISIPHON
(bOopMyJIbI OPraHUYECKOTO BELIECTBA

10 MAaCCOBBIM JIOJISIM aTOMOB 3JICMEHTOB,
BXOJIAIINX B €r0 COCTAB; IO Macce
(0OBeMy) IPOAYKTOB CrOPAHUS;

10 KOJIMYECTBY BelecTBa (Macce,
00beMY) MPOAYKTOB peaKIMK H/HIIH
HCXOIHBIX BEIIECCTB;

— PELICHUE PACUETHBIX 3a7a4

Ha OMpeJieICHUE TOJIU BBIXO/Ia MPOAYKTa
PEaKIMU OT TEOPETUUECKH BO3MOKHOTO

Hroro no pazneny

41

Paznen 4. A3orconep:kaniue opraHudecKne coeTuHEeHHs

4.1

AMUHEL.
AMHUHOKHUCIIOTHI. beku

12

AMUHBI — OPraHUYECKUE MTPOU3BOJIHBIE
ammuaka. Knaccudukaiys aMuHOB:
anmidarrueckue U apOMaTHIECKUE,
MIEPBUYHBIE, BTOPUYHBIC U TPETUYHBIE.
Crtpoenune mosexy, odmas Gopmyina,
M30MepHs, HOMEHKJIATypa U (Pu3nuecKue
CBOMCTBA. XMMHUYECKOE CBOMCTBA
anmidaTruuecKkuX aMUHOB. OCHOBHBIE
CBONCTBA, AJIKUJIMPOBAHUE, PEAKIUU

C a30TUCTOM KUCIIOTOM.

Conu ankniaMMOHUS.

AHWINH — NPEJCTABUTEIb AMUHOB
apomatuueckoro psiaa. CtpoeHue
aHWIMHA. B3anMHOe BiIMsIHUE TPyHIT

PackpbIBaTh CMBICIT H3ydaeMBbIX
HNOHATHH (BBIACIATH UX XapaKTepHbIC
NPU3HAKHU ) U IPUMEHSITH 3TH MTOHATHUS
IIPY ONMKMCAHUU COCTaBa M CTPOCHUS
BEIIECTB, /7151 00BICHEHUS
OTJCNBHBIX (DAKTOB U SIBJICHUH.
Hcronb30BaTh XUMUUYECKYIO
CUMBOJIUKY ISl COCTABJICHUS
MOJICKYJIIPHBIX M CTPYKTYPHBIX
(pa3BépHYyTOI, COKpAIIEHHON)
dbopMyI a30TcoaepKAITUX
OpPTaHUYECKUX BEIIECTB.

OmnpenensiTe MPUHAIICKHOCTD
a30TOCOJEPIKAIINX BEIIECTB
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aTOMOB B MOJIEKYJIE€ aHUJIMHA.
OCo00EeHHOCTH XUMHYECKHUX CBOMCTB
aHunuHa. KauecTBeHHbIE peakuu

Ha aHWJIMH.

Cnoco0ObI MOJTy4eHHE U IPUMEHEHHE
anmdaTHIeCKuX aMUHOB U aHWJIMHA

U3 HUTPOOEH30J1a.

AmuHokucyiotel. HoMeHkaTypa u
nzomepusi. OTAeabHbIC PEICTABUTEIIN
0-aMUHOKHCJIOT: TJIMIVH, aJJaHWH,
Qenunananum, ceput, 21ymamMuHo8as
Kucaoma, 1u3uH, yucmeur. Onmuyeckast
uzomepusi AMUHOKUCIOM.:

D- u L-amunoxuciromer.

dusnyeckue cBOMCTBA aMUHOKHCIIOT.
XHUMHUYECKHE CBOMCTBA aMUHOKHUCJIIOT KaK
aM(OTEepHBIX OPTAaHUYECKUX COCAUHEHUH,
peakiys MOJIMKOHICHCAIINH,
o0pa3zoBaHueE MENTUITHON CBSI3HU.
bronornueckoe 3HaueHNE aMHHOKHCIIOT.
CHHTE3 NIENTUIIOB.

benku kak npupoiHbIE TOTUMEPHI.
[lepBuuHas, BTopuuHasi U TPETUUHAS
CTPYKTypa 0eiaKoB. XUMUYECKUE
CBOMCTBa OEJIKOB: THAPOJIU3,
JeHaTypalusi, KaueCTBEHHBIE PEaKIIUU

Ha OEJIKU.

K OIPEAEICHHOMY KJIACCY IO COCTaBY
U CTPOCHUIO, HA3bIBATh UX

M0 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOAUTH TPUBUAJIbLHBIC Ha3BAHUS
OTJZIEJIbHBIX IIPEJICTABUTEIICH.
XapaKTepu30BaTh COCTaB, CTPOCHUE,
npUMEHEHUE, PU3NYECKUE U
XUMHUYECKUE CBOWCTBA, BAXKHEUIIINE
CIOCOOBI MOJTY4EHUS TUITUYHBIX
NpeACTaBUTENEH a30TCOAEPKAIINX
COCIMHECHUN.

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHEBIE CBOMCTBA OEJIKOB;
MOSICHATH Ha IpUMEpax 3HaYEHUe
O€JIKOB JUIsl OpraHr3Ma 4eJaoBeKa.
[IpoBOAUTE BEIYUCTICHUS

JUISL OTIpeJIeTICHUST MOJIEKYJISIPHOM
dbopMyJIbl OpraHUYECKOro BeleCTBa
10 MaCCOBBIM JOJISIM aTOMOB
AJIEMEHTOB, BXOJIAIIINX B €T0 COCTAB,
a TAK)Ke 10 YPaBHEHUSM XUMUUYECKUX
peaKkuui.

Hcnonb3oBaTh 00LIEHAYYHBIE
METO/IbI TO3HAHUSI

IPU CAMOCTOSITEIbHOM
MJIAHUPOBAHUU, POBEJICHUU U
OTMMCAaHUU XUMHYECKOTO
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Tonsamue 06 azomcooeparcauux
2emepoYUKIUYECKUX COeOUHEHUSIX.

I lupumuounosvie u nypurogole
ocHosanus. Hykneunoeswvie kuciomot:
cocmas, cmpoenue u OUOIoSUYecKoe
pOb.

JKcnepUuMeHTa/IbHbIE METO/bI
U3y4YeHHMs BellleCTB U UX
npeBpalleHui: o J[eMoHCTpaliu:
— pacTBOpeHHE OCJIKOB B BOJIE;

— JeHarypaius OeJKOB IPU HArpEeBaHUU;
— IIBETHBIC peaKIuu OSJIKOB.

e [IpakTrueckue pabOTHI:

Ne 4. Penrenue sxkcriepuMeHTaIbHbIX
3as1a4 1o TeMe «A30TcoepKalue
OpPraHUYECKUE COCTUHEHUSY,

Ne 5 Pemienue sxcriepuMeHTaIbHBIX
3aja4 o tTeMe «Pacrno3HaBanue
OpPTaHMYECKUX COCAUHEHUI.

e PacuéTHbIe 3aJa4H:

— ONpPEIEIICHUE MOJIEKYJIIPHON
(hopMyITBI OPraHUIECKOTO BEIIECTBA
10 MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIIIUX B €T0 COCTAB; O Macce
(0OBeMy) IPOAYKTOB CrOPAHUS;

10 KOJIMYECTBY BelecTBa (Macce,

JKCTIEpUMeEHTa (J1TabopaTopHbIe
OITBITHI ¥ IPAKTUYECKUE PAOOTHI).
CaMOCTOSITENTbHO MJIAHUPOBATh U
OCYIIECTBIISITh CBOKO
IIO3HABATEIIbHYIO IESTEIBHOCTD;
IPUHUMATh AKTUBHOE y4acCTHE

B I'PYNIIOBON Y4eOHOH AEeSATEIbHOCTH
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00bEMY) IPOTYKTOB PEAKITHH

U/WITA UCXOTHBIX BEIECTB;

— pelleHue pacyETHHIX 3a1a4

Ha OIPEeJICNICHUE JJOJH BhIXO/Ia MPOIYKTa
PEaKIUK OT TCOPETHUYSCKH BO3MOKHOTO

Utoro no pazneny

12

Pa3nen 5. BoicokoMoJieKy IsipHbIEe COeTUHEHUS

5.1

BricokOMOJIEKyIsIpHBIE
COCIMHEHHUS

6

OCHOBHBbIE MTOHSATHSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COEIUHEHUIA:
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb MOJMMEpHU3aluu, CPeIHsIS
MoJIeKyJisipHas Mmacca. OCHOBHBIE METOIbI
CHUHTE3a BRICOKOMOJICKYJISIPHBIX
COEAMHEHUHN — MOJIMMEPU3ALUS U
noJIMKOHAeH canus. [lpedcmasnenue

0 cmepeopecyiapHoCcmu U
HAOMOJIEKYIAPHOU CIPYKIMYpe
NOAUMEPO8, 3A8UCUMOCTb CEOLICNE
NOJUMEPOS8 OM UX MOJEKYIAPHO20 U
HAOMOJIEKYIAPHO20 CIMPOEHUSL.
[Tomumepnsbie matepuaisl. [lmactmaccst
(MOJIMATHIICH, TIOJUITPOIIHIICH,
MOJIMBUHUWIIXJIOPU], TIOJIUCTUPOT,
MOJIMMETUIMETAKPUJIAT, TTOJTMKapOOHATHI,
noymdITWIeHTepedTanar). Y Tuian3anus u
nepepadoTKa IIaCTHKA.

DacToMephl: HATYyPAJIbHBIN,

BnageTs n3ydaeMbIMU XUMUYECKUMHU
HNOHATUSAMU: PACKPBIBATH CMBICI
U3Y4aeMbIX IIOHIATHI U IPUMEHSITh
9THU NOHATHS MPU OMUCAHUM COCTaBa
Y CTPOEHUS BBICOKOMOJIEKYIISIPHBIX
OpraHMYECKUX BEILECTB,

JUIsl OOBSICHEHUS OTJIENbHBIX (PAaKTOB
Y SIBJICHUU.

Hcronb30BaTh XUMUYECKYIO
CUMBOJIMKY JIJISl COCTaBJICHHUS
CTPYKTYPHBIX (pOpPMYJI BEIIECTB
(MOHOMEpPOB U TIOJIMMEPOB) U
YPaBHEHUU PEAKLMH MTOJIUMEPU3ALNU
Y TIOJIMKOH/IEHCAIUH.

OnuceiBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOWCTBA U IIPUMECHECHHE
Kay4yKoB, Hauboiee
pacnpocTpaHEHHBIX BUOB IJIACTMACC
Y BOJIOKOH.

Hcnonb3oBaTh 00IIEHAayYHbIE
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CHUHTETHYECKHE KaydyKku (OyTaareHOBBIN,
XJIOPOIIPEHOBBIN, 30 PEHOBBIN) U
CUJIMKOHBI. Pe3uHa.

Bosnokna: HaTypanbHbIe (IIEPCTh, IIEJK),
HCKYCCTBEHHBIC (BUCKO3a, al[eTaTHOE
BOJIOKHO), CHHTETHYECKHE BOJIOKHA
(KampoH | JIaBCaH).

llonumepwvl cneyuanbHo20 HA3HAYEHUSL
(menon, Kesnap, INeKmponpoeoosuue
noaumepwl, 6uopasiazaemvie NOIUMEPLL).
JKcnepuMeHTa/IbHbIE METO/ bl
U3y4eHUs BelleCTB U UX
npeBpaLleHui: o JleMoHCTpaIiu:

— O3HAKOMJICHHE ¢ 00pa3Iamu
IPUPOJHBIX U UICKYCCTBEHHBIX BOJIOKOH,
MJ1aCTMACC, Kay4yyKOB.

e [IpakTrueckue pabOThI:

Ne 8. Pemenue skcriepuMeHTaIbHBIX
3a1au 1o teMe «Pacrno3HaBanue
IJIACTMACC U BOJIOKOHY

METO/Ibl TO3HAHUS
PU CAMOCTOSITEILHOM
IUTAaHUPOBAHUU, TIPOBEJICHUHN U
OMUCAaHUU XUMHYECKOTO
sKcniepuMenTa (JlabopaTopHbIC
OTIBITHI U TPAKTUYECKHE PAOOTHI)

Hroro mo pasaeiny 6
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOT'PAMME
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11 KJIIACC

No
i/

HanmenoBanue
pas3nesioB U TeM
y4eOHOTr 0 TIpeIMeTa

KomnuuecTBo
4acoB

[IporpammHuoe copepxaHue

OcCHOBHBIE BUJIBI ACSITEILHOCTH
o0 y4Jaromuxcs

Pa3znen 1. Teopernueckue 0OCHOBbI XUMHH

1.1

Ctpoenue aToma.
[Tepuoanuecknii 3aK0H
u Ilepuonnueckas
CHUCTEMA XUMHUYECKUX
3JIEMEHTOB

J.1. MenneneeBa

9

Atom. CocTaB aTOMHBIX SJIED.
XUMHYECKUM 31eMEHT. M30TONBI.
Kopnyckynapuo-eonnosoti oyanusm,
080UICMBEHHASL NPUPOOA JIeKMPOHA.
CtpoeHue IeKTPOHHBIX 000JI0YEK
aTOMOB, K8AHMOBbIE YUC]LA.
DHepreTUYecKe YpoBHU U MOYPOBHH.
Atomusbie opoutanu. Knaccudukarms
XUMHYECKUX 3JIeMeHTOB (S-, p-, d-, f-
a7eMeHThl). Pacrnpesenenue 3JIeKTPOHOB
110 AaTOMHBIM OPOUTAIISIM; NPUHYUN
MUHUMYMA 3Hepeuu, npunyun llaynu,
npasuio Xynoa. INeKTPOHHbIE
KoH(pUryparuu aToMoB 3aeMeHToB | — IV
NIEPUOJIOB B OCHOBHOM U BO30Y>K/IEHHOM
COCTOSTHUH, DJIEKTPOHHBIE KOH(PUTYpaIiu
MOHOB.

Ilouamue 06 sHepeuu uonuzayuu,
SHepeulU cpoOCmed K 31eKmpoHy.
DIEKTPOOTPUIIATENBHOCTb.
[Tepnoguueckuit 3akoH u llepuoanueckas

PackpbIBaTh CMBICT H3y9aeMBbIX
MOHATHH (BBIICISITh HX XapaKTePHBIC
MIPU3HAKK) U IPUMEHSATH 3TH TIOHSTHSI
IIPU OTTMCAHWUN COCTaBa U CTPOCHUS
BEILIECTB, JIJIsI OOBSICHEHHUS
OTJEIBHBIX (DaKTOB U SIBJICHUI.
PackpsIBaTh CMBICT IEPUOIUIECKOTO
3akoHa /1. 1. MenneneeBa u
JIEMOHCTPUPOBATH €TO
CHUCTEMATU3HPYIOIIYIO,
OOBSCHUTETIFHYIO U
MPOTHOCTUYECKYIO (DYHKITUH.
XapaKTepu30BaTh JICKTPOHHOE
CTpOEHHUE aTOMOB (B OCHOBHOM U
BO30Y)KJIEHHOM COCTOSTHUHM) U MOHOB
XUMHYECKHUX d1eMeHToB 1 — 4
TIEPHOJIOB M KX BaJICHTHBIC
BO3MOYXHOCTH, UCIIOJIB3YSI IIOHSTHS
S-, p-, d-37eKTPOHHBIC OPOUTAIIH,
SHEPreTUYCCKUEC YPOBHHU.

OOBACHATH 3aKOHOMEPHOCTHU
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CHUCTEMa XUMHUYECKHUX DJIEMEHTOB
J.N. MenneneeBa. CBsizb
[Tepronueckoro 3aKoHa u
[Tepronueckor CUCTEMBI XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOW Teopuei
CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX
Y CIIOKHBIX BELIECTB I10 TPYIIaM U
nepuoiaM. 3Ha4eHUE NEPUOIUUECKOTO
3akoHa JI.1. Menneneena.
JKcnepyMMeHTa/IbHbIE METOAbI
U3y4eHMA BelleCTB U UX
npeBpalleHui: o J[eMoHCTpaliu:

— Buasl Tadmui «llepuognyeckas
CHUCTEMA XUMHYECKUX 3JIEMEHTOB

J.. MenpaeneeBay

W3MEHCHHUS CBOMCTB XUMHYECKHUX
AJIEMEHTOB U UX COCIMHCHUM

10 NIEpUoAaM U rpynmnam
[lepnoguueckoii CuCTeMbI

J1. . MenpaeneeBa

1.2

CrtpoeHue BelecTna.
MHuoroob6pasue
BEIIECTB

11

XuMuueckas cBsi3b. BUabl XUMHYECKOU
CBSI3M: KOBaJICHTHAs, MOHHAs,
MeTautndeckasi. MexaHu3Mbl
o0pa3oBaHMs KOBAJICHTHOM CBSI3H:
OOMEHHBIN U JOHOPHO-AKIIENTOPHBIN.
OHeprus u anuHa cBsizu. [[oaspHOCTD,
HAIPaBJIICHHOCTh U HACHIIIAEMOCTh
KOBaJIEHTHOU CBsA3U. KpaTHbIe CBSI3M.
Bonopoanas cBsi3b. MexMONEKYyIApHBIE
B3auMMOICHCTBHSL.

PaCKpBIBaTB CMBICJI U3Y4aCMBbIX

MOHATHUH (BBIIEIATh UX XapaKTEPHBIC
MIPU3HAKU) U IPUMEHSTh ATH TOHATHUS

IIPY OIUCAHUU COCTaBa M CTPOCHUS
BEIIECTB, I O0OBICHEHUS
OTJIeJIbHBIX (DaKTOB U SIBJICHUM.
OnpeaenaTs BUJIBI XUMAYECKOM
CBSI3U (KOBAJICHTHOM, HOHHOM,
METaUTMYECKOM, BOJIOPOTHOM )

B COEIUHEHUIX, TUII
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BaneHTHOCTh ¥ BAJICHTHBIE BO3MOKHOCTH
aToOMOB. [ ubpuouzayus amommsix
opbumaeti. CBsI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX
F€OMETPUYECKUM CTPOEHUEM

(Ha mpuMepe cCoeTMHEHUH JIEMEHTOB
BTOPOTO MTEPHO/IA).

[IpencraBneHne 0 KOMIUIEKCHBIX
coenuHeHUX. COCTaB KOMILUIEKCHOTO
MOHA: KOMIUIEKCO0Opa30BaTellb,
muranpl. KoopauHaimoHnHoe yuciio.
Homenknarypa KOMILIEKCHBIX
coeTMHEHNI. 3HaUeHNE KOMIUIEKCHBIX
coequHeHuil. Ilonstue

0 KOOPJAUHAMOHHOW XUMHH.
BemecrBa MmonekysspHOro u
HEMOJICKYJISIPHOTO CTPOCHMUSI.

TUNbI KPUCTATUIMYECKUX PEIIETOK
(CTPYKTYp) U CBOWCTBA BEIIIECTB.
[ToHsITHE O AUCTIEPCHBIX CUCTEMAX.
Hctunnbie pactBopsl. [Ipencrasienue
0 KOJUTOUTHBIX pacTBopax. CrocoOs
BBIPKEHUSI KOHLICHTPALIMK PACTBOPOB:
MaccoBas J10J1s1 BEIIECTBA B PACTBOPE,
MOJIsIpHas KOHLIeHTpalusa. HaceieHnnsie
Y HEHACBHILIEHHBIE PACTBOPHI,
pacTtBOpuMOCTb. KprcTrammoruaparst.

KPUCTAUIMYECKON PEIIETKA
KOHKPETHOT'O BELIECTBA.

OOBACHATH MEXaHU3M 00pa30BaHUs
KOBAJICHTHOM CBsI3U (OOMEHHBIHN U
JIOHOPHO-aKIIETITOPHBII).
OnpenensaTs BaJIEHTHOCTh U CTEIICHb
OKHCJICHHS] XUMHYECKUX JIEMEHTOB

B COCMHCHUAX PaA3JIMIHOr0o COCTaBa.

OOBACHATH 3aBUCHMOCTL CBOMCTB
BCILIECTB OT BUJIa XMMHUECKOM CBSI3H
Y TUIA KPUCTAIUIMYECKON PEIIETKH.
[IpoBOIUTH BEIYUCIICHUS

C MCIOJIb30BaHUEM MOHATHUS
«MaccoBasl J10JIs BellecTBa

B pacTBOpE»
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Knaccuduxamnus n HoMeHKIaTypa
HEOPTaHUYECKUX BEILIECTB.
JKcnepyuMeHTa/IbHbIE METOAbI
U3y4eHMA BelleCTB U UX
npeBpaLLeHUu: o /[eMoHcTpaIuu:

— MOJICJIA KPUCTALINYECKUX PEIIECTOK.
e Pacuérnrle 3amaun.

— C MCIOJIb30BAaHMEM IOHSATHUM
«MaccoBas J0Js1 PaCTBOPEHHOT'O
BEILIECTBA», «MOJISIPHAS] KOHIICHTALIUS

1.3

XUMUYECKHUE PEAKITUU

19

Kiraccudukarus XuMHYIECKUX PEaKIIUi
B HEOPraHUYECKOW U OPraHUYECKON
XUMHUH. 3aKOH COXPAHEHUSI MACChI
BEILIECTB; 3aKOH COXPAHEHUS U
IpeBpaIeHus] SHEPTUU MIPU XUMUUYECKUX
peakuusx. Temnobie 3P HeKTsI
XAMUYECKUX PEAKIIUAM.
TepMoxuMHYECKUE YpaBHEHUS.
CKOpoCTh XUMHUUYECKOU peakuu, ee
3aBUCHUMOCTbD OT Pa3IMYHbBIX (PAKTOPOB.
['oMOreHHbIE U reTepOreHHbIE PEAKIIUH.
Kartanu3 u katannsaTopsl.

OOpatumbie U HEOOpaTUMBIE PEAKIIHH.
Xumuueckoe paBHoBecue. Koncranra
XUMHUYECKOT0 paBHOBECHS. DaKTOPHI,
BIIASIIOLIKE HA MOJI0KEHNE XUMUYECKOTO
PaBHOBECHS: TEMIIEPATYpPa, JABICHUE

PackpbiBaTh CMBICHT H3ydaeMbIX
NOHATHH (BBIICIATH UX XapaKTePHBIC
MIPU3HAKK) U IPUMEHSATH 3TH TIOHATHS
IIPH ONTMCAHUU COCTaBa U CTPOCHMUSI
BEILECTB, 111 00bICHEHUS
OTJIETIbHBIX (DAaKTOB U SIBIICHUM.
KrnaccudunupoBaTs XUMHUYECKUE
PEaKIUU 10 PATUYHBIM TPU3HAKAM
(4rciy ¥ coCTaBy pearupyroIux
BEIIIECTB, TEIIOBOMY 3(PdeKTy
pEeaKIuK, U3MEHEHUIO CTEIICHEN
OKHCJICHHSI DJIEMEHTOB,
00paTUMOCTH, Y4aCTUIO
KaTaJM3aTopa u T.IL.);
CaMOCTOSITETILHO BHIOUPATH
OCHOBAHWMSI ¥ KPUTEPUU

TUTSI KJIaCCH(PUKAIINA XUMHUYECKHX
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Y KOHIICHTpAI[UU BEILECTB, Y4aCTBYIOIINX
B peakiuu. [ Ipunmun Jle [latense.
DIEKTPOAUTHYECKAS] TUCCOLINAITUS.
CutbHBIC M CJTA0BIE JIEKTPOJIUTHI.
Crenens puccoruanuu. Hounoe
npou3ssedenue 600bvi. Cpelia BOJHBIX
pacTBOPOB: KUCJIOTHAsA, HEUTpasbHas,
nienouHasi. Bonopoanselil mokasarenb
(pH) pactBopa. ['mapomnus coeii.
Peaknyu nonnoro oomMeHa.
OKHCINTEIIEHO-BOCCTAHOBUTCIILHEBIC
peakiuu. CTeneHb OKUCIICHHUS.
OxucauTeslb 1 BOCCTAaHOBUTEIb.
[Ipoueccel okucieHus u
BOCCTaHOBJICHUS. BaxkHeiue
OKHCJIUTENIH ¥ BOCCTAaHOBHUTEIIN. MeTox
AJICKTPOHHOTO OanaHca. DIEKTPOIH3
PacTBOPOB U PaCIJIaBOB BEILIECTB.
JKcnepyuMeHTa/IbHbIE METOAbI
U3y4eHMA BelleCTB U UX
NpeBpalleHUNn:

e JlemoHCTpaLuu:

— pa3JIoKEHUE MEePOKCHUIa BOJIOpoaa
B [IPUCYTCTBUU KaTaau3aTopa.

e JlabopaTopHBI€ OTBITHI:

— MPOBEICHUE PEAKIUI NOHHOTO
oOMeHa;

peaKIuu.

OOBACHATH 3aKOHOMEPHOCTU
MPOTEKAHUS XUMUYECKUX PEaKIIHit

C YU4ETOM UX DHEPreTUYECKUX
XapaKTEePUCTHUK, XapaKTEP U3MEHEHUS
CKOPOCTH XMMHUYECKON PEAKIINU

B 3aBUCUMOCTH OT Pa3JIMYHbIX
(akTOpOB, a TAK)KE XapaKTep
CMEIIIEHUS XUMUYECKOTO PABHOBECHS
MO/ BJUSTHUEM BHELTHUX
BO3/ICUCTBUMN (MIPUHLIUI

Jle IllaTenne).

PackpeiBaTh CyniHOCTb:
OKHCJIMTEIBbHO-BOCCTAHOBUTEBHBIX
peaKLnii TOCPEICTBOM COCTABIICHUS
AJIEKTPOHHOTO OajaHca 3TUX
peakIuii; peakiuii HOHHOTO 0OMeHa
MyTEM COCTAaBJICHUS UX MOJIHBIX U
COKpaLIEHHBIX HOHHBIX YPABHECHUH;
peaKuuii TUAPOIIN3a, PEAKIUN
KOMILIEKCOOOpa3oBaHus

(Ha mpuMepe TUAPOKCOKOMITIICKCOB
[MHKA U AJTFOMUHUS).

[IpoBOAUTE M ONIUCHIBATH
XUMHYECKUN DKCIIEPUMEHT:
ONPEAEIIEHNE CPEIbI BOIHBIX
pPacTBOPOB BEILIECTB; MPOBEACHUE
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— ONpelesIeHHe CPe/lbl paCTBOPOB
BEILECTB C IOMOUIBIO YHUBEPCAIBHOIO
WHJIUKATOPA.

o [IpakTrueckue pabOThI:

Ne 1. Bnusnue pa3nuuHbix (GakTOpoB

Ha CKOPOCTh XMMUYECKOW pEaKIuu;

Ne 2. Bnusinuie paznnasbix GakTopoB

Ha MOJIOKEHNE XUMUYECKOTO paBHOBECHS;
Ne 3. XuMuueckue peakiiui B pacTBOpax
3JIEKTPOJIUTOB.

e PacuéTHbIe 3a1a4n.;

— Ppacy€Thl MacChl BEUIECTBA

WK 00beMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce

WK 00BbEMY OJTHOTO U3 YYaCTBYIOIIMX

B PEAKIIU BEILIECTB;

— BBIYHCJIEHUE MACCOBOU JIOJIA U
MOJISIPHOM KOHIIEHTpPAIMHU BEIIeCTBA

B PacTBOpE;

— BBIYHCJICHHE Macchl (00beMma,
KOJIMYECTBA BEILIECTBA) MPOYKTa
peaKIu, €CJIM OJTHO U3 BEIIECTB JaHO

B BHUJIE PACTBOPA C OIPEIAEICHHOU
MAaCCOBOM J0JIEH PACTBOPEHHOTO
BEIIECTBA

peakuuii HOHHOTO OOMEHa; U3ydeHUe
BJIMSIHUS Pa3IMYHbIX (PaKTOPOB

Ha CKOPOCTh PEAKLIHI U MOJIOKEHUE
XUMHUYECKOTO PABHOBECHSI.
CrnenoBaTh MpaBHIaM MOJIb30BAHUS
XUMHUYECKOU TTOCYH0MN U
1a00paTOpHBIM 000PYIOBAHUEM.
[IpeacTaBnsiTh pe3yabTaThl
XUMHUYECKOTO IKCIIEPUMEHTA

B (hopme 3amucu ypaBHEHHI
COOTBETCTBYIOIIMX PEAKIUI

U JIe1aTh BIBOJBI HA UX OCHOBE.
[IpoBOAUTH BEIYMCIICHUSA:

C UCIOJIb30BAHUEM MOHATHS
«MaccoBas J10Jis BEIleCTBa

B PaCTBOPE», a TAKXKE MO YPABHEHUSIM
XUMUYECKUX PEAKIUi, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI

Hroro no pazneny

39
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Pa3nen 2. Heopranuueckasi XuMust

2.1 | Hemeraibl

31

ITonoxeHue HEMETaIOB

B [leproanyeckoil cucteMe XMMAYECKUX
anemenToB .M. MenaeneeBa u
0COOEHHOCTH CTPOCHHS UX aTOMOB.
dusnyeckre CBOMCTBA HEMETAJJIOB.
AJIOTpONHs HEMETAIIOB (Ha MpUMepe
KHCI0poa, cepbl, pochopa u yriaepoaa).
Bonopon. [Monyyenue, pusznueckue u
XHUMHYCCKHE CBOMCTBA (peakinu

C MeTaJUlaMHU U HeMeTaJlaMHu,
BOCCTAHOBJICHHE OKCHJIOB M COJICH).
[I'mapunel. TOIUIMBHBIEC 3JIEMEHTHI.
["anmorensl. Haxoxnenue B mpupoje,
CrocoObI OTydeHus! (PU3NIECKUE U
XMMHUYECKHE CBOMCTBA.
["asmorenoBogopoasl. Baxuenue
KUCJIOPOJCOAEPKAIIUE COCTUHEHUS
rasioreHoB. JlabopaTopHsbie u
MPOMBIIIJIEHHBIE CITOCOOBI TOJTYYeHUS
rajoreHoB. [I[pumMeHeHune rajJoreHoB U Ux
COCIUHEHUM.

Kucnopon, o3oH. JlabopatopHsie u
IPOMBIIIIEHHBIE CTIOCOOBI TTOJTYUCHHUSI
kuciopoaa. duznueckue 1 XUuMUYECKUE
CBOMCTBA KHCIIOPOJIa U 030HA; UX
npuMeHeHre. OKCUIbI U TIEPOKCHUJIBI.

PackppiBaTh CMBICT N3y4aeMBbIX
HOHATHH (BBIIEIATh UX XapAKTCPHBIC
MPU3HAKK) U IPUMEHSTh 3TH MOHATHS
IIPU OMMCAHUU COCTaBa U CTPOECHUS
BEIIECTB, 1JIs1 00BICHEHUS
OTZIEJIbHBIX (DAaKTOB U SIBJICHUIA.
OOBACHATH 001I1E 3aKOHOMEPHOCTH
B U3MEHEHUH CBONCTB HEMETAJIOB U
WX COCIMHEHUH C y4ETOM CTPOCHUS
UX aTOMOB U MOJIOXKEHUS

B [leprnonnyeckoii cucreme
XUMHUUYECKUX IJIEMEHTOB

. . Menneneena.
XapakTepu30BaTh (OMHUCHIBATS)
o011e XUMHUUYECKHE CBOMCTBA
HEMETaJUIOB, UX BaXKHEHIIINX
COEAMHEHUH, ITOATBEPKIAsI ITO
OMMCaHue MPUMEpaMU YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX
pEaKIuu.

CocTaBiATh ypaBHEHUS
OKHUCIIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaKkIuil ¥ peakiii HOHHOTO OOMeHa
U PacKpbIBaTh UX CYIIHOCTb

C TIOMOIIIBIO AJIEKTPOHHOTO OanaHca
Y NOHHBIX YPaBHECHHM.
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Cepa. Haxoxnenue B mpupoe, crnocoosl
NOJIy4eHUs, PU3NYECKUE U XUMUYECKUE
coiictBa. CepoBOOpO, CYIbQUIBI.
Oxcupl cepoi(1V) u (V). Cepaucras u
CEpHas KUCJIOTHI U UX COJIH.
Oco0EeHHOCTH CBOMCTB CEPHOM KHUCIIOTBHI.
[IpuMeneHue cepbl U €€ COCTUHEHUH.
A3zot. Haxoxaenue B mpupojie, CiocoObl
NnoJIy4eHus1, PU3NUECKUe U XUMUUECKUE
cBOMCTBAa. AMMMAaK, HUTPUbI. OKCH/IbI
azoTa. A30THCTas M a30THAsA KUCIIOTHI U
ux conu. OcoOEHHOCTH CBOMCTB a30THOM
KucioTel. [Ipumenenne aszora u ero
COE€IMHEHUN. A30THBIE YA0OpEHMUS.
®ocdop. Haxoxaenue B npupoje,
CrocoObI MOTydeHUs], PU3HUECKHUE U
XUMHUYECKHe cBoricTBa. Dochuapl u
dbochun. Oxcuapl hocdopa,
oprodochopHas KUCIO0Ta U €€ COJIH.
Memadgocpopras u nupoghocpopras
Kuciomwl, ghocghopucmasi u
Gochoprosamucmasn Kuciomoi.
[Tpumenenue docdopa u ero
coequHeHui. @ocpopHbie ynoOpeHus.
Yraepon. Haxoxnenue B npupoze,
CHocoObI MOTydeHUs], PU3HUECKUE U
XUMHUUYECKre cBorcTBa. OKCUJIBI

XapakTepu3oBaTh BIMSHUE
HEMETAJUIOB U UX COSIMHEHUN
HA J)KUBBIE OPTaHU3MBbI; OMTUCHIBATH

IPUMEHEHUE B PAIUYHBIX 00JIaCTAX

MPAKTUYECKOUN AEATEIbHOCTH
YEJI0BEKa.

[ToaTBepkAaTh CyIIECTBOBAHUE
TCHETUYECKOU CBSI3U MEXKIY
HEOPraHNUYECKUMH BEIIECTBAMHU
C IOMOIIBIO YPABHEHUM
COOTBETCTBYIOIINX XUMHAYECKUX
peaKkuuil.

[IpoBoauTs peakuuu,
IIOATBEPKIAOIINE KAUE€CTBEHHBIN
COCTAaB BEILECTB; PACIO3HABATH
ONBITHBIM MYTEM aHUOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX
pacTBopax.

Habmtonath 1 onuchiBaTh
JIEMOHCTPALMOHHBIN dKCIIEPUMEHT;
CaMOCTOSITEJILHO TUIAHUPOBAT,
IIPOBOAUTH U ONMUCHIBATH
XUMHYECKUN DKCIIEPUMEHT
(mabopaTopHbIC OMBITHI U
NPAaKTHYECKUE PadOTHhI);
NPEACTABIATh PE3YIbTAThI
XUMHUYECKOTO IKCIIEPUMEHTA

56



yriepona(ll) u (IV), yronbHas kuciora u
ee comu. [IpuMenenue yriaepoja u ero
COCIMHEHU M.

Kpemunii. Haxoxnaenue B mpupoze,
CIIOCOOBI MOJTydeHuUs, PU3nIecKre u
XUMHUYECKHE cBocTBa. OKCHUI
kpemuus(1V), kpeMHuEBass KUCIOTa,
cuukaTel. [I[puMeHeHrne KpeMHHUS U €T0
coeauHeHni. CTEKIO, €ro Moay4yeHuE,
BUJIBI CTEKOJ.

JKcnepUuMeHTa/IbHbIE METO/bI
U3y4YeHMs BelleCTB U UX
npeBpaLLeHu: ® /[eMoHcTpanuu:

— 00pa3Isl HEMETAJUIOB,

— ropeHue cepsl, hocdopa, xenesa,
Mar"usi B KHCIJIOPO/JIE.

e JIlaGopaTopHBIE OMBITHI:

— Ka4yeCTBEHHBIC pPEaKITuU

Ha HEOPTaHMYECKHE HOHBI M KATHOH
BOJIOPOJIA;

— TIOJy4EHUE U COOMpaHue ra3oB.

o [IpakTrueckue pabOTHI:

Ne 4. Pemenue skcriepuMeHTaIbHBIX
3as1a4 1o TeMe «l ajJoreHsn;

Ne 5. Pemienue skcriepuMeHTanbHbIX
3ama4 o TeMe «Cepa 1 ee COeTMHECHHUS.

B (hopme 3anucu ypaBHEHUI
COOTBETCTBYIOIINX PEAKIUHI U J€TaTh
BBIBOJIBI HA KX OCHOBE.

CrietoBath mpaBuiaM MOJb30BAHUS
XAMHUYECKOU TTOCY0MN U
1a0b0paTOpHBIM 000PYTOBAHHUEM.
[IpoBOANTH BEIYMCIIEHUS

10 YPAaBHEHUSIM XUMHYECKUX
peaKuuii.

CamocCTOATENbHO MIAaHUPOBATH U
OCYILIECTBISATh CBOKO
MTO3HABATEJIBHYIO JIESITEIbHOCTD;
MPUHUMATh AKTUBHOE y4acTHE

B IPYNIOBOW Y4eOHOM AesTEIbHOCTH
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Ne 6. Pemienue sxcrnepuMeHTaIbHbIX
3as1a4 1o TeMe «A30T u pochop u ux
COCTUHEHUS.

e PacuéTHbIC 3aJa4H.

— BBIYUCJICEHUE MACChI BEILIECTBA

WK 00beMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIn
00BEMY OJTHOTO M3 Y4aCTBYIOIINUX

B PEaKIINU BEIECTB;

— BBIYMCJICHHE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) IPOYKTOB
pEeaKIu, €CJIM OJTHO U3 BEIIECTB UMEET
IIPUMECH;

— BBIYHCJICHUE Macchl (00beMa,
KOJIMYECTBA BEILIECTBA) POJYKTa
peaKIu, €CJIM OJTHO U3 BEIIECTB JaHO
B BUJIE PACTBOpA C OINPEICICHHON
MAaCCOBOM J0JIEH PACTBOPEHHOIO
BEIIECTBA;

— BBIYUCJICHUE BBIXO/1a MPOAYKTA
pPEaKIMKU OT TEOPETUUYECKU BO3ZMOKHOT'O

2.2

MeTamnbl

23

[Tonoxenue meramwioB B [lepuognueckoi
CHUCTEME XUMHUYECKHUX DJIEMESHTOB.
OC00EHHOCTH CTPOCHUS DIEKTPOHHBIX
000JI0YEK aTOMOB METAJIJIOB.
Pacnpocmpanenue xumuueckux
971eMeHMO8-Memanios 8 3eMHOU Kope.

P ACKPBIBATH CMBICII U3y4aCMBIX

TOHATHUH (BBIIEIATh MX XapaKTEPHBIC
MPU3HAKN) U IPUMEHSITH 3TH MOHITHUS

IIPU OMMCAHUU COCTaBa U CTPOCHUS
HEOPraHWYECKHX BEIIECTB,
JU1s1 OOBSICHEHUS OTACIBHBIX (PAKTOB
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OO6mme puznyeckre CBONCTBa METAJLIOB.
[IpumMeHeHre MeTauIoB B OBITY, IPHPOJIC
n Texuuke. CraBbl METAJIOB.
DIEKTPOXUMHUCCKHUH PsIJT HAITPSHKCHHH
MeTauioB. OOIIHe CIOCOOBI MOTyUCHHS
METaJUTOB. THAPOMETAILTYPIHS,

MUPOMETAJUTYPTHsl, FJEKTPOMETAILTYPIHUsl.

[loHsATHE O KOPPO3UN METAILIIOB.
CnocoObI 3aUTHI OT KOPPO3HUHU.
OO1as XxapakTeprUCTUKa METAJLIOB
|A-rpynmsl [leproguueckoil cuctemsl
XUMUYECKUX 3JIeMeHTOB. Hatpuii u
KaJIuii: ToJlydeHue, pusndyeckue u
XUMUYECKHAE CBOMCTBA, IPUMEHEHHNE
IPOCTBIX BEIECTB U UX COCAUHEHUN.
OO11as XxapakTepUCTUKa METAJIIOB
I[IA-rpynmel [leproauueckoii CUCTEMBI
XUMHUYECKUX JIEMEHTOB. Maruuii u
Kb MOTy4YeHHe, PUu3nyeckue u
XUMUYECKHE CBOICTBA, MPUMEHEHHE
IPOCTHIX BEILIECTB U UX COSAMHEHUH.
JKecTKOoCTb BOABI U CIIOCOOEI €€
yCTpaHEHHUS.

AmoMHUHMI: TIoNTydeHue, GU3nuecKue u
XUMUYECKHE CBOICTBA, IPUMEHEHHE
IPOCTOrO BEIIECTBA M €T0 COEAUHEHUM.
AM@doTepHbIe CBOMCTBA OKCUJIA U

U SIBJICHUU.

OOBACHATH 001IME 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB —
METAJUIOB U UX COCIMHEHUH C yU4ETOM
CTPOEHHUSI UX ATOMOB U MOJIOKECHUS
B [lepnognueckon cucreme
XUMUYECKUX JIEMEHTOB

. 1. Menneneena.
XapakTepru3oBaTh (OIUCHIBATS)
o0I1ue XMMHUYECKHUEe CBOMCTBA
METaJIOB, UX BAaXKHEHUIITNX
COCIMHEHUH, TOATBEPK1ast 3TO
ONMCaHue MPUMEpPaMU YPaBHEHHUI
COOTBETCTBYIOIIUX XUMUYECKUX
peaKUunii; IPUMEHEHHE METAIJIOB

B Pa3JIMYHBIX 00JIACTAX
MPAKTUYECKOUN AeSATEILHOCTH
YEJIOBEKa, a TAK)KE HCIOJIb30BAHHE
WX JIJI CO3JIaHUsI COBPEMEHHBIX
MaTEPUAJIOB U TEXHOJIOTHUM.
OmnuckIBaTh CIOCOOBI 3AIIUTHI
METaJUIOB OT KOPPO3HH.
PackpsiBaTh CylIHOCTB
OKUCIIUTEbHO-BOCCTAHOBUTEJIHHBIX
pEaKIMi MOCPEACTBOM COCTABJIEHUS
AJIIEKTPOHHOTO OajaHca THX
pEaKIuu.
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TUIPOKCHUA ATFOMUHMUS,
TUIPOKCOKOMIUIIEKCHI aTFOMUHUSL.
OO0mr1ast XapakTEPUCTHKA METALIOB
no6ouHbIX noarpymi (b-rpyrmm)
[lepuoanueckoi cuCTeMbl XUMUYECKUX
3JIEMEHTOB.

DuU3NYECKUE U XUMAYECKHE CBOMCTBA
Xpoma u ero coeauHeHu. OKCHUIbl U
rugpokcubl xpoma(ll), (1) u (V1).
XpomaTel U AUXPOMATHhI, KX
OKHCJIMTENbHBIE CBOMCTBA. [lonyuenue u
PUMEHEHHUE XpOMa.

du3nvecKre U XUMHUUECKUE CBOMCTBA
Maprasiia ¥ €ro coeimHeHnii. OCHOBHBIE
coenunenus maprania (1), (IV), (VI) u
(VII). IlepmaHraHar Kajus, ero
OKHCJIMTEIbHBIE CBOMCTBA.

dur3nyecKue U XMMAYECKHUE CBOMCTBA
)KeJe3a U ero coeauHeHui. OKCHUIBI,
rugpokcuabl u cou xenesa(ll) u (111).
[Tonydyenue U IpUMEHEHHUE JKEE3a U €T
CILJIABOB.

Menp: nonyuenue, Gusnvyeckue u
XUMHUUYECKNE CBOMCTBA, IPUMEHEHNE
MIPOCTOTO BEUIECTBA U €r0 COEAUHECHUM.
[uuk: monyuyenue, GU3NIECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE

[IpoBoauTh peakumy,
MOATBEPKAAIOIINE XapaKTepHbIE
CBOKCTBA U3Y4a€MBbIX BEIIECTB,
pacro3HaBaTh OMBITHBIM MYTEM MOHBI
METaJJIOB, IPUCYTCTBYIOIIHE

B BOJHBIX pacTBOpax.

[IpoBoIUTH M ONIUCHIBATH
XUMUYECKUNA SKCIEPUMEHT
(mabopaTopHbIC OMBITHI U
NPaKTUYECKUE padOThI);
IPENICTABISATh PE3YJIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTA

B (popMe 3amucu ypaBHECHUM
COOTBETCTBYIOILLUX PEAKIUH U J1eJIaTh
BBIBOJIbI HA KX OCHOBE.

CnenoBatp MpaBujiaM NOJIb30BAHUS
XUMHUYECKOUN MOCYJION U
71a00paTOpPHBIM 000PYTOBAHUEM.
[TpoBOUTE BBIYKCIIEHUS

10 YPaBHEHUSM XUMHUUYECKUX
peaKIuu.

CaMoCTOATENBHO MIJIAHUPOBATH U
OCYIIECTBIISITH CBOIO
NI03HABATEIbHYIO JIESITEIILHOCTD;
NPUHUMATh aKTUBHOE Y4acTHE

B TPYIIIOBOM y4eOHOM NeATEILHOCTH
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MPOCTOr0 BEUIECTBA U €T0 COCTMHEHUM.
AmMdoTepHBIC CBOMCTBA OKCHJIA U
TUIPOKCHUA IIUHKA, THAPOKCOKOMILICKCHI
IIMHKA.
JKcrepyuMeHTa/IbHbIE METOAbI
U3y4eHUs BelleCTB U UX
npeBpaLieHUu: o /[eMoHCcTpanuu:

— KOJUIeKIUs «MeTallsibl ¥ CILJIaBbI»,;

— B3aUMOJCHCTBHUE IICTOYHBIX U
IIEJI0YHO3EMEIbHBIX METAJIJIOB C BOJIOU
(BO3MOKHO HCITOJIb30BAHHUE
BUJICOMATEPUAJIOB).

e JIlaGopaTtopHbI€ OMBITHI:

— B3aUMOJICUCTBHE IIEIOYHBIX U
IEJI0YHO3EMEJIbHBIX METAJIJIOB C BOJIOU
(BO3MOKHO HCIIOJIb30BAHHUE
BU/ICOMATEPUAJIOB);

— B3aUMOJICHCTBHUE TUIPOKCHUIOB
QJTIOMUHUS U IMHKA C PaCTBOpaMU
KHCJIOT U IICJIOUEH;

— Ka4YeCTBEHHBIC PEaKIIMU Ha KAaTHOHBI
METaJUIOB.

o [IpakTHyeckue pabOTHI:

Ne 7. Pemenue skcriepuMeHTaIbHBIX
3a71a4 o Teme «MeTaiuibl TJIaBHBIX

NOATPYIIY;
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Ne 8. Pemenune skciepruMeHTaIbHbIX
3a/1a4 1Mo TeMe «MeTauibl TOOOYHBIX
MOATPYIIT.

e PacuéTHEbIC 3a/1a4Hn.

— BBIYMCJICHHE Macchl (00bema,
KOJIMYECTBA BEIIECTBA) IIPOTYKTA
peaKIu, €CJIM OJTHO U3 BEIIECTB JaHO
B BHJIE paCTBOpa C ONPEICIICHHON
MacCOBOM JI0JIEW PaCTBOPEHHOTO
BEIIECTBA, WK UMEET IPUMECH;

— BBIYMCJICHHE Macchl (00bema,
KOJIMYECTBA BEILIECTBA) MPOAYKTa
peaKIu, €CJIM OJTHO U3 BEIIECTB JaHO
B BUJIE PACTBOpA C OIPEICICHHON
MAaCCOBOM J0JIEN PACTBOPEHHOTO
BEIIECTBA;

— BBIUYMCJICHUE BBIXO/Ia MPOJYKTA
pEaKIMK OT TEOPETUYECKH BO3ZMOMKHOT'O

Htoro no pazneny 54
Pa3nea 3. XuMus 4 ;KU3Hb
3.1 | Mertoabl 11I03HAHUSI 9 Pous xumuu B 00ecrieyeHnun PackpbIBaTh poiib XUMHUU B PEIICHUN

B XHMUM.
XUMHUSA U )KU3HD

YCTOWYHMBOTO Pa3BUTHUS YEJIOBEYECTBA.
[IoHATHE O HaAyYHBIX METOJAX MO3HAHUS

1 MCTOAOJIOIT'MH HAYYHOI'O UCCIICIOBaHMA.

HaquLIe IMPUHOUIIBI OpraHru3alun
XUMHYCCKOI'O IIPON3BOACTBA.
HpOMBIH_UICHHBIC CITOCOOBI MMOJy4YCHUA

DHEPreTUYECKUX, CHIPhEBBIX U
AKOJIOTHYECKUX MpoOIeM
YeJIOBEUECTBA, OMUCHIBATH OCHOBHBIE
HANpPaBJICHUS Pa3BUTUS XUMHUECKON
HAyKH U TEXHOJOTHHU.

[TpumensTh npaBuia 6€30MaCHOTO

62



BOKHEUIIINX BEIIECTB (Ha mpuUMepe
IPOU3BOJICTBA AMMUAKa, CEPHOMN
KHCJIOTBI, MeTaHoJ1a). [IpoMBIIIIICHHBIE
CIOCOOBI MOTYYEHUSI METANIOB U
CIJIaBOB. XHUMHUYECKOE 3arpsi3HEHUE
OKpY>Karoliel cpeibl U €ro MOCIIeICTBHUS.
IIpobrema nepepabomku omxo008 u
nobouHvIX NPoOyKkmos. Poiib xuMuu

B 00€CIIEYEHUU IHEPTrEeTUUECKOM
6e3onacHocTu. [lpunyunst «3enenoii
XUMUUY .

XUMUS ¥ 3I0POBbE YEIIOBEKA.
JlekapcTBennsble cpeacrna. [Ipasuia
UCIIO0JIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB. Poiib XUMUU B pa3BUTHU
MEIALINHBI.

Xumus nuiyd. OCHOBHbIE KOMITOHEHTHI
numy. [Tumessie 1o6aBku. Poib xumun
B 00€CrieueHUH NUIIEBOM 0€30acHOCTH.
Kocmertnueckue u maphromepHbie
cpeactsa. berroBas xumus. [IpaBuna
0€30MacHOI0 UCTOBL30BaHUS MPENapaToB
OBITOBOI XMMHUH B MMOBCEIHEBHON KU3HU.
XUMHS B CTPOUTEILCTBE. BaxHelue
CTPOUTEIbHbIE MAaTEpHAIIbI (LIEMEHT,
6etoH). [Ipou3BOACTBO CTPOUTEIBLHBIX
MaTepuasoB.

oOpaleHusi ¢ BeIecTBaMH,
UCIIOJIb3YEMbIMH B TIOBCETHEBHOM
KU3HU; a TaKXKe IIpaBuia
0€301MacHOr0 MOBEACHUS B LEISIX
cOepexeHus 3J0pOBbs U
OKPYKaIOIIEN MPUPOJHON CPEIBI;
MOHUMAaTh OMACHOCTh BO3JACHCTBUS
Ha KMBbIC OPraHU3MbI OTPE/ICIICHHBIX
BEIIECTB, CMbIC noka3aTrens [IK,
MOSICHATH HA TIPUMEPaX CIIOCOOBI
YMEHBIIECHUS U TPEIOTBPAIICHUS UX
BPETHOTO BO3JICUCTBHUSI.
AHaJIM3UPOBATh U KPUTHUECKHU
OIICHUBATh MH(OPMAIIHIO, CBA3aHHYIO
C XMMUYECKUMU MPOLIECCAMU U UX
BIIUSIHUEM Ha COCTOSIHUE
OKPYKAIOIEN CPEbI.

Hcnonbs30BaTh MOTYy4EHHBIE 3HAHUS U
npeacTaBieHus o cepax
NEATEIIbHOCTHU, CBSI3aHHBIX C HAYKOH
U COBPEMEHHBIMU TEXHOJIOTHUSAMH,
KaK OCHOBY JIJIsl OpPUEHTAI[UU

B BBIOOpE CBOCH Oyyiieit
poeCCUOHANBHON AEATEIbHOCTH.
Hcnonb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHMS 111 OOBSICHEHUS
Y TIPOTHO3UPOBAHUS SIBIICHHI,
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XHUMHUS B CEJILCKOM XO3SHCTBE.
Opranuueckue U MUHEpaJIbHbIC
yI00peHusl.

Heopranuueckue marepraibl
(KOHCTPYKITMOHHBIE MaTepHabl, KPACKH,
CTEKJIO, KepaMuKa). MaTepuaibl

JUIs1 3JIEKTPOHUKHU. HaHOTeXHOJI0THH

MMEIOIINX €CTECTBEHHOHAYYHYIO
MPUPOJY, MPOTHO3UPOBATH,
aHaJIM3UPOBATh U OLICHUBATH

C MTO3HUIUN 3KOJIOTHUYECKOU
0€30MMacCHOCTH MOCIIECACTBUS OBITOBOM
Y MIPOU3BOJICTBEHHOU E€SATEIHLHOCTH
YeJI0BEKa, CBA3aHHOM

C epepadoOTKON BEIIECTB;
HCIIO0JIb30BaTh MOJIYYEHHBIE 3HAHUS
JUTSL TPUHSATHSI TPAMOTHBIX pEelICHUN
Mpo0JIeM B CUTYAIUSX, CBI3aHHBIX

C XUMHUEM.

[IpuHUMAaTh yyacTue B 00CYKJI€HUU
po0JieM XUMHUYECKON U
JKOJIOTMYECKOMN HAIIPaBJIEHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MTO3UIIUIO
o po0JiemMe U npeJiaraTh
BO3MOJKHBIE ITyTU €€ PEIIECHU

Hroro mo pasaeiny 9
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOT'PAMME
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