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@denepanibHass  pabodas mporpaMMa TI0 ydeOHOMY TpeaMmeTy  «XHUMHS»
(yrnyOnéHHbplii ypoBeHb) (mpeaMeTHass o0sacTh «EcTecTBeHHO-HAy4YHBIE MPEIMETHI)
(aree COOTBETCTBEHHO — MpOTpaMma MO0 XUMHUH, XUMHS) BKIIOUACT MOSCHUTEIBHYIO
3aIHCKY, COJIepKaHUE OOy4YeHUs, IUIAaHUPYEMbIE PEe3ylbTaThl OCBOCHUS MPOTPAMMBI
10 XUMHUHU, TEMAaTHIECKOE TUTAHUPOBAHNE.

MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o XMMHHM Ha yYpOBHE CpeAHero oOiero oOpa3oBaHuUsl pazpaboTaHa
Ha ocHOoBe DenepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O06 obpazoBanuu
B Poccuiickoit ®enepaunn», TpeOoBaHUN K pe3ylbTaTaM OCBOCHUS ¢eaepanbHOl
oOpazoBaTeNbHOM TporpaMmmbl  cpeaHero  obmiero  oopazoBanusi(®OIl  COO),
npeacTaBlICHHbIX B DenepanibHOM TOCYJAapCTBEHHOM OOpa3oBaTEbHOM CTaHIapTe
COO, ¢ yu€rom Konmenmuu mnpenogaBaHus ydeOHOro mpeameTa «XUMH»
B 00pa3oBarenbHbIX opranuzanusax Poccuiickoilt denepannu, pean3yrommuX OCHOBHbIE
o0pa3oBareybHbIE MPOrpaMMbl, UM OCHOBHBIX MOJOXEHHH «CTpaTeruu pa3BUTHUSA
BocniuTanusi B Poccuiickoit @enepanuu Ha miepuon ao 2025 roma» (Pacnopsbkenue
[TpaButenscTBa PO o1 29.05. 2015 No 996 - p.).

XVMHSI Ha YPOBHE YIUIyOJIEHHOTO M3Y4YEHUS 3aHMMAET BaXXHOE MECTO B CHUCTEME
€CTECTBEHHO-Hay4yHOTro oOpaszoBanus ydamuxcsi 10-11 kmaccoB. U3yuenue mpenmera,
peanusyemoe B ycioBusaX auddepeHuupoBaHHOTO, MPOPUILHOTO 00yUeHUs, TPU3BAHO
o0ecreunTh 00111€00pa30BaTEeIbHYI0 U OOIIEKYJIBTYPHYIO MOJTOTOBKY BBITYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO ISl alalTallid UX K OBICTPO MEHSIIOUIUMCS YCIOBUSM KU3HU
B COLIMYME, a TAK)Ke JJIs MPOJOJKEHHsI 00yUeHHsI B OpTaHU3aluaX IpodecCHOHAIBHOIO
o0Opa3oBaHMsl, B KOTOPbIX XUMUS SBJISETCS OJHON M3 MPUOPUTETHBIX AUCLUILINH.

B nporpamme 1mo XMMuu Ha3zHaAuY€HHE MpeAMeTa «XUMUS» MOIy4aeT NoAPOOHYIO
WHTEPIIPETALNI0 B COOTBETCTBUH C OCHOBOMoJararommmu nojoxenusmu @I'OC COO
0 B3aMMOOOYCIIOBJIEHHOCTH LIEN€H, ColepKaHusl, Pe3yIbTaTOB OOy4YeHUs U TpeOOBaHUMN
K YPOBHIO ITOATOTOBKHM BBITYCKHHUKOB. CBHIETENBCTBOM TOMY SIBIISIFOTCS CIIEIYIOLIME
BBITIOJIHSIEMbBIE TTPOTPAMMOM 110 XUMHUH (QYHKITUU:

— UHQOPMALIMOHHO-METOJMYECKas,  peainu3auus  KOTOpoll  oOecreyuBaer
MOJIyYeHUE TPEJCTAaBICHUS O UENsIX, COAEpX,aHuU, OOIIeH cTparerun O0Oy4eHwus,
BOCIIUTAHUSI U Pa3BUTHUSl 00YYAIOLIUXCS CPEICTBAMH IPEIMETa, U3y4YaeMOI'o B paMKax
KOHKPETHOTO TIpoduis;

— OpraHU3alMOHHO-IUIAHUPYIOIIAsd, KOTOpas IpeayCMaTpuBaeT OIpeIeICHUE:
NPUHLIUAIIOB CTPYKTYPUPOBAHUS U MOCIEA0BATEILHOCTH U3yUeHUsI y4eOHOT0 MaTepuara,
KOJIMYECTBEHHBIX M KAUECTBEHHBIX €r0 XapaKTEPHUCTHK; MOAXOAOB K (HOPMUPOBAHHIO
COZIepKATEIbHOW OCHOBBI KOHTPOJII M OLIEHKM 00pa30BaTeNIbHbIX JOCTUXKEHUMN
oOyyJaroumxcsi B paMKax UTOTOBOM aTTecTaluu B opMe €AUHOTO IoCyJapCTBEHHOTO
’K3aMEHa M0 XUMUHU.



[Iporpamma asist yriayOaE€HHOTO U3yUYEHUSI XUMUU:

— yCTaHaBIMBAae€T WHBAPHMAHTHOE NPEIMETHOE COJIep)KaHue, 00s3aTeabHOe s
W3YYCHUST B paMKaxX OTAEIbHBIX MNpoduieH, NpeaycMaTpUBaeT paclpeicicHue u
CTPYKTYPUPOBAHHE €ro IO KJlacCaM, OCHOBHBIM COJIEPKATEIbHBIM JIMHUAM/pa3jiesiaM
Kypca;

— JaéT TmpUMEpHOE pachpelielieHue Y4eOHOro BpEeMEHH, pEKOMEHIYEMOTO s
U3YYEHUS OTAEIbHBIX TEM;

— MpejyiaraeT MPUMEPHYIO MOCIeA0BaTeIbHOCTh M3YUYEeHHs] y4eOHOTO MaTepuaia
C YYETOM JIOTUKHU TIOCTPOCHHS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

— JaéT METOJUYECKYI0 MHTEpIpeTaluio Ieledl M 3aJad  U3y4deHHs NpeaMera
Ha YrIyOJIEHHOM YpOBHE C yU4€TOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETO
o0miero o0pa3oBaHus, COAEPKATETHPHONW XapaKTEPUCTHKHU TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl CpeaHEro oOIiero o0pa3zoBaHUs
(JINYHOCTHBIX, METANPEIMETHBIX, IPEAMETHBIX), & TAK)Ke C y4€TOM OCHOBHBIX BUJIOB
y4eOHO-TIO3HABATEIbHBIX JIEHCTBUNM O0O0yYaromerocss MO OCBOCHHUIO COJACpIKaHUs
npeaMeTa.

ITo BceM Ha3BaHHBIM IMO3WIHSAM B TMpOTpaMMe IO XUMHU TPEIyCMOTpPEHA
IIPEEMCTBEHHOCTh C O0OyYEeHHEM XHWMHUHU Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUsI.
3a npezeiaMu yCTaHOBJIICHHOW MPOrPaMMOM MO XUMHUHU 00s3aTeIbHON (MHBAPUAHTHOMN)
COCTABJISIIONIEH COJAEpKaHUS Y4eOHOro mpeaMera «XUMHs OCTAaETCS BO3MOXKHOCTH
BbIOOpAa €ro BapUaTUBHOM  COCTABJISIOLIEH, KOTOpas JOJDKHA — ONpPENesiThCA
B COOTBETCTBHUU C HAMPABIICHUEM KOHKPETHOTO MPOQHUIIS O0yUCHHUSI.

B coorBerctBUM ¢  KoHUenTyaldbHbiMU  nojoxeHusimu ~ DPIOC  COO
O Ha3HA4YCHWHM TIPEAMETOB 0a30BOTO0 M YIrIyOJEHHOTO YpPOBHEH B CHCTEME
mudepeHIupoBaHHOTO 00yUeHHS Ha YPOBHE CpPeIHEro oOIero oOpa3oBaHUs XUMHUS
Ha ypOBHE YrIyOJIEHHOTO HM3y4YeHUs HAIMpaBiICH Ha peaTu3alyio MPeeMCTBEHHOCTU
C MOCTEAYIOMUM 3TANloOM IOJYYEHUs XUMHYECKOTO 0Opa30BaHUS B paMKaxX HM3Y4YCHUS
CHEIUATBbHBIX E€CTECTBEHHO-HAYYHBIX M XUMHUYECKUX JUCHUIUIMH B BYy3aX W
OpraHU3aNMIX CPETHETO MPOQPECCHOHAIBHOTO 00pa3oBaHus. B 3TON cBs3u uM3yueHue
npeaMeTa « XUMHUS) OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha PACIIUPEHUE U YTITyOJIeHHE
TEOPETHYECKOW W  TIPAKTHYECKOW  IMOJATOTOBKH  OOYYalOIIMXCS,  BBIOpABIIUX
onpeneNéHHbIM Tpodguiab 00ydeHHs, B TOM 4YHCJE C MEPCIEKTUBOM MOCJIEAYIOIIETO
MOJIYYCHUS] XUMHUYECKOTO o00pa3oBaHWS B OpraHu3anusax MnpodecCHuOHATBHOTO
obpazoBanusi. Hapsamy c¢ stum, B cBere Tpeboanuiit ®I'OC COO k miaHUpyeMbIM
pesysibTatam OocBoeHUs (enepaibHON 00pa30oBaTEIbHON MIPOTPaMMbl CPEIHEr0 OOIIETO
o0Opa3oBaHMs U3y4YCHHE MIpeIMeTa « XUMUsD» OPUEHTUPOBAHO TAK)Ke Ha pelleHue 3a1a4y
BOCIIUTAHUS W COLMAIBHOTO Pa3BUTUS OOydYaromuxcsi, Ha (opMupoBaHHE Yy HUX
OOIIIEMHTEIUICKTYalIbHBIX YMEHHUM, YMEHHM palMoHalu3aluy y4eOHOTO Tpyna W
0000MIEHHBIX  CMOCOOOB  JEATETHLHOCTH,  WMCIOIIMX  MEXAUCIUIUIMHAPHBIH,
HAJNpPEIMETHBIN XapaKTep.



CocTraBnsomuMHA  TpeaMeTa «XUMHUS» Ha YPOBHE YIUIYOJEHHOTO W3yYCHHUS
SBIIAIOTCS yT1yOaEHHBIE KypChl — « Opranudeckast Xumusi» u «O011as 1 HeopraHuyeckast
xumus». [lpu omnpeaeneHud MOAXOAOB K OTOOPY M CTPYKTYpPHOW OpraHU3aluu
CoJiepaHusl ATUX KypCOB B MpOTrpaMMe MO XUMHUHU 32 OCHOBY INPUHATHI MOJOXKEHUS
dI'OC COO o paznuuusix 6a30BOro U yriayO0aEHHOTO YpPOBHEH U3YUEHUS NIPEIMETA.

OcHoBY copep:kanusi KypcoB «Opranndeckas xuMus» 1 «OO011as 1 HeopraHudeckast
XUMUS» COCTABJISIET COBOKYNMHOCTb MPEIMETHBIX 3HAHUW M YMEHHM, OTHOCSIIUXCS
K 0a30BOMY YPOBHIO U3yUY€HHUS MIpeAMETa. DTa CUCTEMA 3HAHUMN TIOJIy4aeT ONpeIeIEHHOE
TEOPETUYECKOE TOTIOJTHEHHUE, MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIIECTBEHHO OOJIBIIHIA
00bEM (hbakTONOTHYECKOTO Marepuana. Tak, Ha yriayOJE€HHOM YpPOBHE H3yUYEHHUS
npeaMera o0ecriedyeHa BO3MOXKHOCTh 3HAYUTEIBHOTO YBEJIMYEHUS OO0BbEMA 3HAHHM
0 XMMHYECKHX 3JEMEHTAX U CBOWCTBAaX MX COEIMHEHUN HA OCHOBE PACUIMPEHUS U
yrayOneHus  MpeACTaBICHUHM O  CTPOCHMM  BEIIECTBA,  XUMHUYECKOW  CBSI3U
U 3aKOHOMEPHOCTSX MPOTEKAaHUsI PEaKIUi, paccMaTpUBAEMbIX C TOYKH 3PEHUS
XUMUYECKON KUHETUKM M TEPMOJWHAMHUKH. M3ydeHHe MEepUOJUYECKOro 3aKOHA U
[lepuonuueckoit cUCTEMbl XHMHUYECKHX DJEMEHTOB O0a3upyeTcsi Ha COBPEMEHHBIX
KBAaHTOBOMEXAHMYECKUX TMPEJCTABICHUSAX O CTPOCHUM aToMa. XHMHYECKas CBA3b
OOBSACHSIETCS C TOYKH 3pPEHUS DHEPreTUUYECKUX M3MEHEHHM mnpu e€ oOpa3oBaHUU U
pa3pylIeHHnH, a TaK)Ke C TOYKU 3pEHUsT MEXaHU3MOB €€ oOpa3oBaHus. M3ydeHue TUIOB
peakiuii JonoiHseTcss (HOPMUPOBAHMEM TIPEJICTABICHUNA OO0 AIEKTPOXUMUUYECKUX
MpOIIECCax M BJEKTPOJIU3€E PACIJIAaBOB U PACTBOPOB BelleCTB. B Kypce opraHuyeckoit
XUMUU TPU PACCMOTPEHUH PEAKIIMOHHON CTIOCOOHOCTH COCMHEHHM yIenseTcss 0co0oe
BHUMaHHE BoOmpocaM o0 D3JIEKTPOHHBIX dS(D@erTax, O B3aUMHOM BIHSHUU aTOMOB
B MOJICKYJIaX ¥ MEXaHU3MaX PeaKIIHii.

Ocoboe 3HaueHne UMeeT TO, YTO Ha COJEpPKAHUE KYpCOB XUMHUU YriayOIEHHOTO
YPOBHSI M3Y4YEHUS Uil KJIAcCOB ompenené¢HHoro mpoduis (rjaBHbIM 00pa3oM Ha HUX
CTPYKTYPY U XapaKTep AOMOJHEHUM K 00IIel crucTeMe MPeMETHBIX 3HaHHI ) OKa3bIBAOT
BIIMSIHUE CMEKHbIC MpPEAMEThl. Tak, HapuMep, B COJIEPAKAHUU MpPEeIMeETa ISl KJIacCOB
XUMUKO-(HU3NIECKOTo npodusis 0oJbioe 3HaYeHHEe OyAyT UMETh 3JIE€MEHThl Y4eOHOTO
MaTtepuana o oomei xumuu. [lpu u3yuenuu npeamera B JaHHOM CIIydae akIEeHT OyeT
CleaH Ha OOMIHOCTh METOJOB MO3HAHHUSA, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUU U
B (U3HUKE: aTOMHO-MOJICKYJISIpHAsi TEOpHUsl (MOJEKYJsIpHAsE Teopus B (U3HKE), 3aKOHBI
COXpPAHEHUSI MacChl U SHEPTUU, 3aKOHBI TEPMOANMHAMUKY, SJIEKTPOIN3A, IPEACTABICHUS
0 CTPOEHUH BEUIECTB U JIPYTOE.

B To e Bpemsi B coiepkaHUHM MpeAMeTa IS KIACCOB XMMHUKO-OMOIOTUYECKOTO
npoduis OoNbIINi yACTbHBIN Bec Oy/IeT UMETh OopraHudeckas xumus. B aTom ciayuae
MIPEIOCTABIISAETCS BOBMOXKHOCTH JIJIs1 00J1ee 00CTOATETLHOTO PACCMOTPEHHSI XUMUYECKON
OpraHu3alMKi KJIETKA KaK OWOJOTWYECKOH CHCTEMBI, B COCTaB KOTOPOW BXOJST,
K TpUMepy, TaKh€ CTPYKTYpHBbIC KOMIIOHEHTHI, KaK JUMUJIbI, OCIKH, YTJICBOIBI,
HYKJIEMHOBBIE KHUCJIOTBI M Jpyrue. I[lpm 3TOM 3HaHHUS O COCTaBE M CBOMCTBAx
MPEJACTABUTENIE OCHOBHBIX KJIAaCCOB OPraHMYECKUX BEHIECTB CIIYX,AaT OCHOBOM
JUTSI I3yYCHUSI CYIITHOCTH MPOIIECCOB (POTOCUHTE3A, IBIXaHUS, TUIIEBAPEHUSI.



B nmane ¢dopmupoBaHHMs ~OCHOB HAy4HOIO MHPOBO33PEHUS, OCBOEHUS
0OIIIeHayYHBIX METOJOB TO3HAHUS W OMbITA MPAKTHYECKOTO MPUMEHEHUS HAYYHBIX
3HAHUM M3ydyeHUE TpeaMera «XuMHUs» Ha YrIyOJIEHHOM YpOBHE OCHOBAaHO
HAa MEXKIIPEAMETHBIX CBS3X C YYEOHBIMU MpEIMETaMH, BXOASIIMMH B COCTaB
npeaMeTHeIx  obmactet  «EcTecTBeHHO-HayuyHBIE TMpeAMeTh», «MaremaThuka U
uHdopmaTrka» 1 «Pycckuil sI3bIK U IUTEpATYPAY.

[Tpu n3ydeHnn yueOHOTo npeaMera « XuMus» Ha YITyOJIEHHOM YPOBHE TaKXkKe, KakK
Ha YPOBHE OCHOBHOT'O U CPEIHEro 001Iero oopazoBanus (Ha 6a30BOM YpOBHE), 3a7a4eil
NEPBOCTENICHHOW 3HAYUMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB HAyKHM XUMHUU Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUUECKOW JIEATEIHHOCTH 4YEJIOBEKa H
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOU KyJbTypbl. Penienue 3Toi 3ajaun Ha yriiyOJIEHHOM
YPOBHE U3YUYEHHUS MPEIMETA NPEANOIAracT pean3alnio TAKUX LeJIeH, Kak:

— (QopMupoBaHue TpeACTaBICHUN: O  MaTepualbHOM  €IMHCTBE  MHPA,
3aKOHOMEPHOCTSX Y IIO3HABAEMOCTU SIBJICHUW MPUPOJBI, O MECTE XUMHUU B CHUCTEME
€CTECTBEHHBIX HayK W €€ BeAyllled poiau B OO0ECIEUEHUHM YCTOWYHMBOTO DPa3BUTHUS
YEeJIOBEYECTBA: B PEIICHUU MPOOJEM SKOJOTMYECKOM, SHEPreTUYECKOM W IMHUILEBOU
0e30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
UCTOYHUKOB DJHEPTruU, B OOCECHEUYEHUH PAIMOHAIBLHOTO MPHUPOIOINOIH30BaAHUS,
B (H)OPMUPOBAHUHM MUPOBO33PEHHUS U OOIIEH KYJIbTYPhl YEIOBEKA, a TAKXKE IKOJIOTHIECKU
000CHOBaHHOTO OTHOIIICHUS K CBOEMY 3/I0POBbIO U TIPUPOJIHON CPEJIE;

— OCBOCHHME CHCTEMbl 3HAHUU, JICKAIIMX B OCHOBE XMMHUUYECKOW COCTABJISIIOIICH
€CTEeCTBEHHO-HAYUYHOU KapTHUHBI MUpPA: PyHIaMEHTATbHBIX TTOHSATHUM, 3aKOHOB U TCOPUI
XUMHH, COBPEMEHHBIX MPEACTABICHUN O CTPOCHUM BEIIECTBA HA PA3HBIX YPOBHIX —
aTOMHOM, HMOHHO-MOJIEKYJISIDHOM, HaJMOJICKYJISIPHOM, O TEPMOJUHAMHYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUSI XUMHUYECKUX PEAKLIHUN, O XUMHUYECKOM
paBHOBECHHU, PACTBOpPAxX W JUCIEPCHBIX CUCTEMax, 00 OOIIMX HAy4YHBIX MPUHIIMIAX
XAMHUYECKOT O ITPOU3BOJICTBA;

— ¢opMupoBaHre y 00YUYaIOIIUXCS OCO3HAHHOTO IMOHUMAaHHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XUMHMYECKHX 3HAHUW I OOBSICHEHUS KIIOYEBBIX HJEH U MpodieM
COBPEMECHHOM XUMHH, JJIi OOBSICHEHHUS U TPOTHO3UPOBAHUS SIBICHUN, HMEIOIINX
€CTEeCTBEHHO-HAYUHYIO PUPOY; TPAMOTHOTO PEIICHUS TPOOJIeM, CBSI3aHHBIX C XUMHUEH,
MIPOTHO3UPOBAHUS, aHAJIM3a M OIEHKU C TO3UIMK HKOJOTUYECKON OEe30MacHOCTH
MOCJICACTBUNM OBITOBOM M TPOU3BOACTBEHHOM JCATEILHOCTH YEJIOBEKAa, CBSI3aHHOM
C XUMHYECKUM TPOU3BOJICTBOM, UCITOJIH30BAHNEM U TIEPEPaOOTKOM BEIIECTB;

— yriyOJeHue TpeACTaBICHUM O HAyYHBIX METOJIaX II03HAHUS, HEOOXOJMMBIX
1T TIpUOOpEeTeHHs YMEHUW OpUEHTUPOBATHCS B MHUPE BEIIECTB U OOBSICHEHUS
XAMHWYECKUX SIBJICHUN, UMEIOIIMX MECTO B MPUPOJIEC, B MPAKTUUECKOW JIEATEITBHOCTH U
ITOBCEHEBHOM KU3HU.

B mnane peanmzanuu mepBooYEpeTHBIX BOCIUTATEIBHBIX M PA3BUBAIONTNX (DYHKIIAN
IIEJIOCTHON CHCTEMBI CPETHETO OOIIET0 00pa30BaHMs MPY U3YUCHHUH TIPEAMETA « XUMUS)



Ha yriIyOn€HHOM ypOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TaKKe 1IN U 3a/1a4H,
KaK:

— BOCIUTaHHE YOCKIEHHOCTH B MO3HABAEMOCTU SIBJICHUN TPHUPOMBI, YBAKCHUS
K TpoIlecCy TBOPYECTBA B OO0JIACTH TEOPETHUYCCKMX W IMPHUKIAIHBIX HCCIICIOBAHUIMA
B XUMUH, POPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH;

— pa3BUTHE MOTHBAIMH K OOYYCHHUIO U MIO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO
¥ CAMOBOCIIUTAHHIO Ha OCHOBE YCBOCHHUS OOIIEUETIOBEUECKHUX IICHHOCTEH;

— pa3BUTHE TIO3HABATEIHHBIX HWHTEPECOB, WHTEIUICKTyaJlbHBIX M TBOPYECKHX
CIOCOOHOCTEH OoOydJarommuxcs, (GOpMUPOBAaHHUE y HUX CO3HATEIBHOTO OTHOIICHUS
K C€aMOOOpa30BaHHIO M HEMPEPHIBHOMY OOpa30BaHHMIO KaK YCIOBHIO YCICIIHOM
npoeCCUOHAIBHOM M OOIIECTBEHHOM JEATENbHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO ¥ TIOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU;

— (opmupoBaHNEe YMEHUI M HABBIKOB Pa3yMHOTO TIPUPOIOTIOIH30BAHMS, PA3BUTHE
IKOJIOTUYECKON  KyJIbTyphl, = NPUOOPETCHHE  OMbITa  OOIIECTBEHHO-IIOJIC3HOMN
YKOJOTHUECKOU JACATEIIHHOCTH.

OO1ree ynciIo 9acoB, pEKOMEHIOBAHHBIX ISl U3YYCHHUS XMMHUU Ha YTITyOJIECHHOM
ypoBue, — 204 gacos: B 10 knacce — 102 yaca (3 gaca B Hezmeno), B 11 kmacce — 102 gaca
(3 yaca B HenelHO).



COJIEP) KAHUE OB YUEHU !

10 KJIIACC

Teopernvyeckue OCHOBbI OPraHU4eCKON XUMHUU

[IpeameT W 3HaUYEHHWE OPraHUYECKOW XUMHUHU, MPEACTABICHHE O MHOrooOpasuu
OPTaHUYECKUX COCTUHECHUMN.

DNEeKTPOHHOE CTPOCHHE aToMa yTiepojia: OCHOBHOE U BO3OYXIAEHHOE COCTOSTHUSI.
BaneHtHbie BO3MOXHOCTH aToMa yriaepoaa. XHMHUYECKas CBSI3b B OPraHMYECKHX
COENMHEHMSIX. Tumbpl TrHOpUAM3alMU aTOMHBIX opOuTaneil yriepoaa. MexaHU3MbI
0o0pa3oBaHMsI KOBAJEHTHOM CBSI3M (OOMEHHBIM M JIOHOPHO-aKUENTOPHBIN). Tumbl
MEepEKPhIBAHUSI aTOMHBIX opOuTaned, 6- u m-cBsi3u. OnuHapHasi, JBOHWHAsS W TpoWHas
cBsa3b. CrIoCOOBI pa3pbiBa CBSI3EM B MOJIEKYyJIax opraHudeckux BemiecTB. [lonsTue
0 CBOOOTHOM pajivKaie, Hykjieohuse 1 dIeKTpoduIe.

Teopust cTpoeHust oprannueckux coeauHeHuidi A.M. ByTiepoBa U COBpeMEHHbIE
MPEACTABICHUSI O CTPYKTYpE€ MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOCHUS OPTraHUYECKUX
coeauHeHU. MonekynsipHble U CTPYKTypHbIe (opMynbl. CTpyKTypHBIE (HOPMYJIIBI
pa3IM4YHBIX BHUJIOB: pa3BEpPHyTas, COKpaul€éHHas, ckeneTHad. WM3omepus. Bunabl
M30MEpPUM: CTPYKTYypHAas, MPOCTPAHCTBEHHAsA. DJEKTPOHHBbIE A(PPEKThl B MOJEKYJIax
OpPraHUYECKUX COCTUHEHUN (MHAYKTUBHBIN 1 ME30MEpHbBINA d(DPEKTHI).

[IpeacraBnenrie o0  KiIacCU(PUKAIMM  OpPraHMYECKUX  BemiecTB.  [loHsTHe
o (yHkumoHanmpHOU Tpymme. I'oMmosnorus. ['omonorundeckue psasl. CucTeMaThyeckas
HOMeHKatypa opranndeckux coeauHeHuit (IUPAC) wu TpuBHaibHBIC Ha3BaHUS
OT/AEJIbHBIX MPEIACTABUTEIICH.

OcobenHoctn W Kilaccu(ukanus OpraHuyeckux peakiuid. OKHCIUTETHHO-
BOCCTAHOBUTEJBLHBIE PEAKIINU B OPraHUYECKON XUMUMU.

JKcnepuMeHTAJLHbIE METOIbI M3Y4YeHMsI BeleCTB U UX MpeBpalleHui

O3znakomiieHre ¢ oOpa3liaMy OPraHMYeCKHUX BEIIECTB U MaTepUalaMH Ha MX OCHOBE,
ONBITHl IO TMPEBPAIICHUI0 OPraHWYECKUX BEIIECTB MpU HarpeBaHuu (ILJIABJICHHUE,
00yrJIMBaHUE U TOPEHUE), KOHCTPYUPOBAHHUE MOJIENIEN MOJIEKYJI OPraHUYECKUX BEIIECTB.

Yriaesoaopoanl

Ankanpl. ['omonormyeckuii psin  ankaHoB, oOmas ¢GopMmysia, HOMEHKIATypa
¥ u30MepHsa. DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKY] AJKaHOB, SP°-
ruOpuau3anysl aTOMHBIX OpOuTaneil yriepoma, 6-CBsi3b. Korgopmepvi. Ousznueckue
CBOMCTBA aJIKAHOB.

XUMHUYECKUE CBOMCTBA  aJIKaHOB: pEaKIUM 3aMEIICHUs, H30MEpHU3alllH,
JIETUAPUPOBAHUS, ITUKIM3AIUA, IHPOJIN3a, KPEKWHTa, TopeHus. I[Ipedcmasienue
0 MexaHuzme peaxKyuil paouKkaibHO20 3aMeuyeHUs.

Haxoxnenue B mpupoae. CriocoObl OTyYESHHS ¥ IPUMEHEHNE aTKAaHOB.

! Kypcueom B TaHHOM TEKCTE BBLIEIEHBI DJIEMEHTHI COJEPKAHUS Y4EOHOTO MaTepHala, KOTOPhIE M3yYaroTCs
B 03HAKOMHTEILHOM IUTaHE M HE BKJIFOYAIOTCS B COCTaB IMPEIMETHEIX pe3ynbTatoB ocBoeHus OOIT COO.



Huknoankanel. OOmas ¢opmyna, HOMEHKIarypa W uzomepus. OcoOeHHOCTU
CTPOCHHUSI U XHMHUYECKUX CBOMCTB MajbIX (I[MKJIONPOIAH, UKIOOYTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, IUKIOTEeKCaH) NMKIOaNKaHoB. CrmocoObl MOMydyeHUs U TPUMEHEHUE
LUKJIOAJIKAHOB.

Ankenpl. ['oMoylormYecKuil psii  aJKeHoB, oOmmas ¢opMmyna, HOMEHKIATypa.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY] alKEHOB, SP>-TUOpHMAM3ALMS
aTOMHBIX OopOuTalie yriepojaa, - U m-cBsi3u. CTPyKTypHasi U reoMeTrpuyeckas (1uc-
TpaHc-) u3oMepus. Ou3rueckue CBOMCTBAa aJIKCHOB. XUMHUCCKUE CBOMCTBA: PEaKIIUU
MIPUCOEANHEHNUS, 3aMELICHUS B O-IIOJIOKEHHE MPU ABOMHOMN CBS3M, MOJUMEpPU3ALUNA U
okucienus. Ilpeocmasnenue o mexanuzme peakyuu 31eKmpo@uibHO20 NPUCOeOUHEHUS.
[TpaBmiio MapkoBHukoBa. KauecTBeHHbIE peakuuMu Ha ABOWHYIO CBs3b. CrocoObl
NOJIYYEHUS U IPUMEHEHHE AJIKEHOB.

Anxanuensl. Krnaccuukanus ankaaueHoOB (CONPSHKEHHBIE, W30JUPOBAHHBIE,
kymynuposannvie). OCOOCHHOCTH DIICKTPOHHOTO CTPOCHHS M XHMHYECKUX CBOMCTB
conpsikEHHBIX AUeHOB, 1,2- u 1,4-mpucoenunenue. [lomumepusamust compsKEHHBIX
nueHoB. CriocoObl MOIy4eHUs U IPUMEHEHUE aJIKaIuEHOB.

Anxunbl. ['oMoyiormdeckuil psij aJkuHOB, oOmias Gopmyia, HOMEHKIATypa
U HU30MepHUsl. DIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ ajJKUHOB, SP-
ruOpuan3anus aToMHbIX opoOutaneil yrinepoga. Pusznueckue CBOICTBA aJKUHOB.
XVWMHUYECKHE CBOMCTBA: PEAKIMHM MPUCOCAUHEHMS, TUMEPU3aLHUU W TPUMEpHU3ALHH,
OKuCJIeHUs. KHCIOTHBIE CBOWCTBA QJIKWMHOB, MMEIOIIMX KOHIIEBYKD TPOWHYIO CBS3b.
KauyecTBeHHble peakuuu Ha TpoWHYIO cBs3b. CrocoObl MOMY4YeHUs] U NPUMEHEHUE
AJIKUHOB.

ApomaTtrueckue yrieBoJopoabl (apeHsl). ['omonoruueckuil psif apeHoB, oO1as
dbopmyrna, HOMEHKJIATypa U U30Mepusl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbI OeH3omna. [lpasuno apomamuunocmu, npumepvl apoMamudecKux cOeOUHeHUl.
®dusnyeckre CBONCTBA apeHOB. XUMHUYECKHME CBOMCTBA O€H30Ja W €ro TOMOJIOTOB:
peakuuy 3aMelleHruss B OCH30JbHOM KOJIbLIE M YIIEBOAOPOJHOM paguKale, peakinu
IPUCOEINHEHHUS, OKHCIIEHHE TOMOJIOroB OeH3ona. [lpedcmaénenue o mexanusme
peaxyuti 21ekmpoduivHoco 3ameujenus. llpencrapienre 06 OpUEHTUPYIOUIEM JIEUCTBUU
3aMEeCTUTeNe B OEH30JbHOM KOJBIE Ha TMpPUMEpPE AIKUJIBHBIX PaIUKaJIOB,
KapOOKCUIIbHOW, THAPOKCWIBHON, aMHUHO- W HUTPOTPYIIIbl, aTOMOB TaJIOTCHOB.
OcoOEHHOCTH XUMHUYECKUX CBOMCTB ctupoia. [lomumepuzauust ctupona. CrocoObl
NOJIYYEHUS] M IPUMEHEHUE ApOMATUYECKUX YIJIEBOIOPOOB.

[Tpuponusiii ra3. [lonmyrtHeie HedTsHBIE Ta3pl. HedTh M €€ mpoucxoxieHue.
Kamennslii yroap W mpoaykTbl ero mnepepabotku. CrocoObl nepepaboTku HePTH:
MEPETOHKa, KPEKUHT (TePMUYECKUN, KaTaTUTUYCCKUN), PpUPOPMUHT, MHPOIH3.
[TpoykThl nepepadOTKH HEPTHU, X TPUMEHEHUE B IPOMBIIIIIEHHOCTH U B OBITY.

I'eneTnueckas CBSA3b MEXIY Pa3JIUYHBIMU KJIACCAMH YTJIEBOJOPOAOB.

DJIEKTPOHHOE  CTPOEHUE  TAJOIEHIPOU3BOJHBIX  YIVIEBOAOPOAOB.  Peakiuum
3aMELICHUs TajloreHa Ha TUAPOKCOTPYIILY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOSPYNNY.



I[GﬁCTBH@ Ha TaJOrcHipou3BOJHBIC BOAHOIO MW CIHPTOBOro pacTBOpa HIéJIO‘H/I.
BSaHMOHGﬁCTBHC JAUTaJIOTrCHaJIKaHOB C Maramcm u IOHMHKOM. Tonsmue
0 MemajloopcaHu4ecKux COCOUHEHUSIX. Hcnonb3oBanue raJIOrCHIIPOU3BOJIHBIX
YIJICBOAOPOA0B B 6I>ITy, TCXHHUKC U IIPU CUHTC3C OPraHNYCCKUX BCIICCTB.

JKCNepUMeHTAIbHbIE METObI H3Yy4YeHHs BelleCTB M UX MpeBpalleH il

N3ydenne Gpu3HUECKUX CBOMCTB YIIEBOIOPOAOB (PAaCTBOPUMOCTD), KAUeCTBEHHBIX
peakiuii yraeBoAOPOIOB PA3IMYHBIX KJIaccOB (0OecIBeUnBaHNEe OPOMHON WIJIM MOJTHOU
BOJIBI, pacTBOpa TIEpMaHTaHaTa Kajus, B3aUMOJICHCTBHE aleTUICHA C aMMHAYHBIM
pactBopoM okcusia cepebpa(l)), kauecTBeHHOE OOHapy)XEHHE YIJIepoJia M BOJIOPOJIa
B OpPraHWYECKUX BEIIECTBAX, IMOJYYCHHE OTWICHA W W3YyYEeHHWE €ro CBOWCTB,
o3HaKoMJIeHHE ¢ KoJuteKiusaMu «HedTb» 1 «Yrosby, ¢ 00pa3iamu miacTMace, KayaykoB
U PpE3UHbI, MOJEITUPOBAHUE MOJEKYJ YIJIEBOJOPOJOB M TaIOT€HIIPOU3BOIHBIX
yIJI€BOJIOPO/IOB.

Kucsopoacoaep:kamue opranudecKue coeIuHeHust

[IpenenvHbie ogHOATOMHBIE cCIUPTHL. CTpoeHUE MOJIEKYI (Ha MpUMEpe METaHoJIa U
staHosa). ['oMmonormueckuit psna, oOmas ¢opMmyrna, H30MepUs, HOMEHKJIATypa
u kinaccudukanua. Du3NUecKHUe CBONCTBA TMPEACIbHBIX OJHOATOMHBIX CIHPTOB.
BonopoaHbeie CBSI3M MEXIY MOJIEKYJAMH CHOUPTOB. XHUMHUYECKHE CBOMCTBA: PEAKIUU
3aMEIICHUs], JErUApaTali, OKHUCICHUS, B3aHMMOJCHCTBUE C OPraHUYECKUMHU H
HEOPTaHUYECKUMH KuciaoTamMu. KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIHPTHI.
JleficTBue 2TaHOJa W METaHOJAa Ha OpraHu3M uenoBeka. CrocoObl TONYYEHHUS U
MIPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.

IIpocteic »¢dupsl, HOMeHKmaTypa W wu30oMepusa. OcoOeHHOCTH  (U3UUISCKHUX
Y XUMUYECKUX CBOWCTB.

MHOroaToMHbI€ COUPTHI — STUIICHTJIUKOJIb U TIuliepuH. Ou3nyeckue u XuMUYeCKUe
CBOWCTBA:  pEaKIMU  3aMElICHUs, B3aUMOJEHUCTBUE C  OpPraHUYECKUMU U
HEOPraHUYECKUMH KHCJIOTaMU, Ka4eCTBEHHAs pPEaklHsi Ha MHOTOATOMHBIE CIHPTBHI.
Ilpeocmasnenue o mexanusme peakyuii HYyK1eo@uibHo2o 3ameujenus. JlencTBue
Ha opra"u3M 4esioBeka. CriocoObl MOy4eHHUs! M MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3AUMHOE BIUSHUE THAPOKCOTPYMIBI U O€H30JIbHOTO
anpa. ®Ouznyeckue cpoiicTBa (eHona. OCOOEHHOCTH XUMHYECKUX CBOMCTB (peHona.
KauectBennnle peaknuu Ha (eHos. TokcuuHOCTh (eHona. CrmocoObl MOTydYeHUs |
npumeHenue ¢penona. GeHonpopManbaeruiHas cMoa.

KapOoHwibHbIE COCTUHEHUS — aNbJCTUABI M KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOW Tpynmbl. ['OMOJIOTHYECKHE PSAbl ANbJACTUIOB U KETOHOB, O0OIIas
dbopmyna, uzoMepuss 1 HOMEHKJIaTypa. dusznueckue CBOMCTBA aJIbJACTUIOB U KETOHOB.
XWUMUYECKHE CBOMCTBA QJbJETUJIOB U  KETOHOB: PEAKIUU MNPUCOECAUHEHUS.
lIpeocmasnenue o mexanuzme peakyuii HyK1eo@uibHo2o npucoeourenusi. OKHUCIEHUE
aIBJICTUIOB, KAYeCTBEHHBbIC peakiuu Ha anpAeruapl. CrmocoObl TOMydeHHs U
MPUMEHEHUE aIbJACTHIOB U KETOHOB.
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OnHOOCHOBHBIE TMpe/elibHbIe KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M3omepuss u HOoMmeHkiatypa. dusnueckue cBOICTBa
OJIHOOCHOBHBIX TMpEACIbHBIX KapOOHOBBIX KHUCJIOT. BoIOpogHBIE CBSI3U MEXIY
MOJIEKYJIaMd KapOOHOBBIX KHCIIOT. XUMHUYECKHME CBOMCTBA: KHUCJIOTHBIE CBOICTBA,
peakiusi dTepuUKAMM, PEaKIUd C y4aCTHEM YIJIEBOJOPOIHOTO  paguKaa.
Oco0OE€HHOCTH CBOWMCTB MYpaBbUHOUM KHUCIOTHI. [loHSATHE O MPOU3BOAHBIX KapOOHOBBIX
KHCIIOT — CJOXHBIX 3QUpax, aHeuopuoax, 2aio2eHaHsuopuoax, amuoax, HUmMpuiax.
Mmuoroo0Opa3ue KapOOHOBBIX KHCIOT. (OCOOEHHOCTH CBOMCTB HEMNpPENEIbHBIX MU
apOMaTUYECKUX KapOOHOBBIX KHCIIOT, JTUKAPOOHOBBIX KHUCIJIOT, TUIPOKCUKAPOOHOBBIX
kucnot. [IpencraBuTenu BhICIIMX KapOOHOBBIX KUCJOT: CTEAPUHOBAS, MATbMUTHHOBAS,
OJICUHOBAsI, JUHONEBAs, NUHONEeH08as KACIOThl. CIOCOOBI MONY4YEHHUs] U MPUMEHEHHE
KapOOHOBBIX KUCJIOT.

Cnoxsble 3¢Qupbl. ['oMonormueckuid psn, obmas ¢opMmyna, H30MEpUs U
HOMEHKIaTypa. OU3n4ecKre 1 XMMUYECKUE CBOMCTBA: THAPOJIN3 B KHCIIOW U IIEITOYHOU
cpene.

Kupsl. Ctpoenue, (u3mueckre U XUMHYECKHE CBOMCTBA >KUPOB: THIPOJIH3
B KUCIION U 1eno4Hoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COACPIKAIIUX OCTATKU
HEIPENENbHBIX JKUPHBIX KACIOT. JKHUpBI B pUpoIe.

MpbU1a Kak COJHM BBICIINX KapOOHOBBIX KHUCIIOT, MX Molollee neicTeue. [lonamue
o cunmemuyeckux morowux cpeocmasax (CMC).

OO6mras xapaktepucTtuka yriieBojoB. Kiaccudukaius yrieBogoB (MOHO-, -
U nosMcaxapuabl). MoHocaxapuIbl: TIOKo3a, (pyKTO3a, earakmosa, pubosa,
oezokcupuboza. Puznyeckue CBOMCTBA M HaxoXJeHHEe B mpupoje. DOTOCHHTE3.
Onmuueckas uzomepus. Konvuamo-yenwas maymomepusi HA npumepe MOJIEK) bl
enoxo3vl, npoekyuu Xeyopca, a- u [-aHomepvl 2n10KO3bl. XUMHUYECKHE CBOMICTBA
[JIFOKO3Bl: PEAKIMH C Y4YaCTHEM CIHUPTOBBIX M aJIbJAETHMAHON TpYyNI, CHUPTOBOE U
MOJIOYHOKHCII0€ OpoxkeHue. [IpuMeHeHune ritoko3bl, €€ 3HaU€HUE B )KU3HEEATEIbHOCTH
opranusma. Jlucaxapuapl: caxapo3a, MalbTo3a W .Jakmo3a. BoccTaHaBiauBaromue U
HEBOCCTaHaBIIMBAlOIME Tucaxapubl. ['uaponns aucaxapuaos. HaxoxeHue B mpupoie
u npumenenue. [lonucaxapuapl: Kpaxmajn, NIMKOTeH U I1emwnono3a. CrpoeHue
MaKpOMOJIEKYJI KpaxMalia, IIMKOTeHa U 1EeJUTI0103bl. PU3NYeCcKre CBOMCTBA KpaxMalia u
LEJUTI0JIO3bl. XMMUYECKUE CBOWCTBA Kpaxmala: THAPOJIN3, KauyeCTBEHHas peaklus
¢ unoaoM. XHMHYECKHE CBOWCTBA IIEJUTIONO3bl: THAPOJIN3, TNOJydeHHe 3(PUpPOB
11eJUTr0I103b1. [[oHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENK).

JKCcNepUMEHTAJIbHbIE METOIbI H3Y4YeHHs BelleCTB M UX NpeBpalleHn i

PacTBOpUMOCTB pa3IMYHBIX CIIMPTOB B BOJI€, B3aMMO/ICHCTBHUE ATAHOJIA C HATPUEM,
OKHMCJICHHE STHJIOBOTO CHUPTAa B albJETH] Ha pacKaJ€HHOW MEIHON IPOBOJIOKE,
OKHMCJICHHE OJTWUJIOBOTO CHHUPTAa JAUXPOMATOM Kajus (BO3MOKHO HCIIOJIb30BaHUE
BHICOMATEpUAJIOB), KA4YECTBEHHbIC PEaKIMU Ha albAerujbl (C THAPOKCHIOM
muammuHcepeopa(l) u rugpokcumom meau(Il)), peakmus rauwmepuHa ¢ THAPOKCHIOM
meau(Il), xuMuyeckne CBONCTBA pacTBOPA YKCYCHOM KHCJIOTBI, B3aWMOJEHCTBUE
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pacTBopa IOKO3bl ¢ rujpokcunoM meau(ll), B3aumopaeiicTBre Kpaxmanaa ¢ HOAOM,
pelieHre IKCIEePUMEHTANIBHBIX 33/1a4 10 TeMaM «CrupThl U (eHomnb», «KapOoHOBbIE
KUCIIOTHL. ClI0KHBIE 3(DUPBI».

A3oTcoaep:xaiiue OpraHnyecKue coeTMHeHust

AMHHBI — OpraHMYeCKHC IPOM3BOJHBIC aMMuaka. Kiraccudukanus aMUHOB:
anudaTuiecKue U apoMaTHyecKue; MepBUYHbIC, BTOPUUYHBIE U TpeTudHbie. CTpoeHHUE
MOJICKYJ, oOmias Qopmyna, H30MepHs, HOMEHKIATypa W (PU3NYSCKHE CBOKCTBA.
XHWMHYECKOE CBOMCTBA alM(PaTHUCCKMX aMHUHOB: OCHOBHBIC CBOWCTBA, aJIKWIIMPOBAHNE,
B3aMMO/ICHCTBUE TIEPBUYHBIX AMUHOB C a30TUCTON KUCIOTON. COM aJKHIIaMMOHUS.

AHWIMH — TIpeACTAaBUTE]Ib aMHUHOB apomaTudeckoro psjga. CTpoeHHE aHWIMHA.
B3anmHoe BiausiHME Tpynmn aTOMOB B MoOJjieKyse aHuiInHA. OCOOCHHOCTH XMMHUYECKHX
CBOMCTB aHWiIMHA. KauecTBeHHbIE peaknuu Ha aHWIMH. CrnocoObl TOMy4YeHUs |
npuMeHeHue anudaTtuieckux aMuHoB. [loaydeHne aHuInHa U3 HUTPOOEH30J1a.

AmuHokuciiotel. HoMmenknatypa u mzomepus. OTAeNbHBIC TPEICTABUTEIN (-
AMUHOKHCIIOT: TJIMIUH, alaHuH, (eHUNaNaHUt, Cepu, nymamuHo8as KUCIoma, JU3UH,
yucmeun. Onmuueckas uzomepus amunoxuciom. D- u L-amunoxuciomol. ®u3ndecKue
CBOWMCTBA AMHMHOKHCIOT. XHMHYECKHE CBOHMCTBA AMHUHOKHCIOT Kak aM(pOTEPHBIX
OPraHMYeCKUX COCIMHCHUHN, peaklus IOJUKOHJICHCAIlMH, OOpa3oBaHWE IENTHIHON
cBs13u. buonorndyeckoe 3HaueHNE aMUHOKHUCIOT. CHHTE3 M THIPOJIN3 TIETITU/IOB.

benku xak npupoaubie nmoauMepsl. [lepBruyunas, BTOpudHas U TpETUYHAS CTPYKTypa
OcenkoB. XWMHUUYECKHE CBOMCTBa OEJKOB: THIPOJIM3, JICHATypalus, KadeCTBCHHBIC
peaKIuy Ha OeJIKH.

THousmue 00  azomcoolepicawux — 2emepoyUKIUYECKUX COCOUHEHUSIX.
Tupumuounossie u nypunosvie ocnosanus. Hyxneunosvie xuciomol: cocmas, cmpoetue
U buo02u4ecKas poib.

JKcNepUMEeHTAJIbHbIE METOIbI H3Y4Y€eHHS BeleCTB M UX MpeBpalleHn

PactBopenue OenkoB B BOJie, JEHATypalusi OCJIKOB NMPU HArpeBaHUM, IIBETHHIC
peakiuu Ha OCNKH, pelICHHE YKCIIEPUMEHTAIBHBIX 33/1a4 M0 TeMaM «A30TcoiepKalinue
OpPTraHUYECKUEe COeIUHEHUS» U «Pacro3HaBaHne OPraHUYECKUX COCIUHEHUI.

BbicokoMoJIeKYJISIPHBbIE COCTUHEHUS

OCHOBHBIC TOHSTHS XUMHUHM BBICOKOMOJICKYJISIDHBIX COCIMHEHHUIN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJTMMEPHU3ALIUHU, CPEIHSS MOJIEKYJISipHask Macca.
OCHOBHBIE METOJIbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSIUHEHUN — TOJMMEpHU3aIus 1
noJIMKoHJieHcauus. [Ipedcmaeénenue o cmepeopeyisipHOCMU U  HAOMOJEKYIAPHOLL
CMpYKmype noaumMepos, 3a8UCUMOCMb CEOUCME NOIUMEPOE OM UX MOJEKYIAPHO2O0 U
HAOMOJEKYIAPHO20 CIPOEHUS.

[Tonmumepubie  Matepuanbl.  [lnmactmaccel  (MONMATHICH,  MOJUIPOIUJICH,
MOJIMBUHUIIXJIOPHU/I, MOJUCTUPOII, MOJIMMETUIIMETAKPUIIAT, MOJIMKApPOOHATHI,
novdTHWIeHTepedTanaT). Y TUIU3alus U nepepadoTKa miacTyKa.

DnacToMepbl: HATypaJIbHbIM KayudyK, CHUHTETHUECKHE Kayuyyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIH, U30MIPEHOBBIN) U cuiukonsi. Pe3nna.
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Bonokna: HaTypasibHBIE (XJIOTIOK, IIEPCTh, MIENK), HMCKYCCTBEHHBIC (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUECKHE (KalpOH U JIaBCaH ).

Tonumepor cneyuanvbHoco HazHaveHus (me@uoH, Keeuap, 1eKMponposoosujue
noaumepwbl, buopasiazaemvle NOJUMEPHL).

BKCHepI/IMeHTaHLHLIe METOAbI U3YYCHUA BCIIECTB U UX HpeBpaIHEHI/Iﬁ

O3HaKoOMJICHHE C 06pa3uaMH MMPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IINTACTMACC,
Kay49YyKOB, pCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TCMC «Pacrno3naBanue njaacTmace u
BOJIOKOH).

PacuérHble 3agaun

Haxoxnenne MoneKyIsspHOil (hOpMYyIIbl OPraHUYECKOTO COSTUHEHUS TT0 MACCOBBIM
JOJISIM DJIEMEHTOB, BXOJSIIAX B €T0 COCTaB, HAXOXJICHHE MOJICKYJISIPHON (OPMYIIBI
OpPraHUYECKOTO COEIMHEHHUS M0 Macce (00bEMY) MPOIYKTOB CrOpaHus, MO KOJUYECTBY
BemecTBa (Macce, OOBEMY) TMPOJAYKTOB PEAKIUH W/WIM HMCXOJHBIX BEIECTB,
YCTaHOBJICHHE CTPYKTYpHOU (OPMYJIBI OpPraHMYECKOTO BEIIECTBA Ha OCHOBE €ro
XUMHUYECKAX CBOMCTB WJIM CIIOCOOOB TIOJIYYCHHS, OTIPEICICHUE JOJIU BBIX0/1a TPOAYKTa
peaKIuy OT TEOPETUIECKH BO3MOKHOTO.

Me:xnpeamMeTHble CBA3M

Peasmzanust MeXIpeOIMETHBIX CBSA3€H NPU H3YYCHUM OPraHUYECKOW XUMHUU
B 10 Ky1acce oCymIECTBISECTCS Yepe3 UCIOIb30BaHME KaK OOIIMUX €CTECTBEHHO-HAYUHBIX
NOHATUH, TaK U MOHATHI, PUHATHIX B OTACJIBHBIX NPEIMETAaX €CTECTBEHHO-HAY4YHOIO
LUKIIA.

OOmre ecTecCTBEHHO-HAy4YHbIE TOHSATHSA: SBJICHHE, HAy4yHbIM (akT, rumoTesa,
TEOpHUs, 3aKOH, aHajdu3, CHUHTE3, Kilaccupukauus, HaONIOJCHUEe, HW3MEpPEHHeE,
AKCIEPUMEHT, MO/I€JIb, MOACIIUPOBAHUE.

®u3uka: MaTepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPTrETUYECKUI
YpOBEHb, BELIECTBO, TEIO, O0BEM, arperaTHO€ COCTOSHHUE BEUIECTBA, (PU3NUYECKUE
BEJIMYMHBI, €UHULIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsl, Macca.

buonorusi:  kierka, opraHu3M, OJKOcuUcTeMma, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTh, AaBTOTPO(HBIA W TeTepOoTpO(dHBIA TUN MNHUTAHUS, OpPOKEHUE,
(dboTOCHUHTE3, IbIXaHHE, OCJIKH, YIIIEBOIbI, )KUPbI, HYKJIEUHOBBIE KUCIOThI, (PEPMEHTHI.

['eorpacdusi: mone3Hple UCKONIaeMble, TOIUIHBO.

TexHOnorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAJIBHOIO MUTAHUS, MOIOIIHE
CpencTBa, MaTeprasbl U3 HCKyCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

Teopernvyeckue 0CHOBbI XUMHH

AtoM. CocTaB aTOMHBIX sjiep. XUMHUECKU 31eMeHT. N3otomnbl. KopnyckynspHo-
80IHOBOU  OyanusM, 08olUcmeenHas npupooa 3nexkmpona. CTpOeHUue 3IEKTPOHHBIX
0007109€K aTOMOB, KBAHTOBBIC YHCJIa. DHEPTETUYECCKUE YPOBHU U MOyPOBHU. ATOMHBIC
opourtamu. Knaccudukamnus XUMHUUECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsr).
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Pacripenenenne 3JIeKTPOHOB MO aTOMHBIM OpPOUTANSAM, NPUHYUN MUHUMYMA IHEPSUlU,
npunyun Illaynu, npasuno Xynoa. DNEKTPOHHBIE KOH(PUTYpallud aTOMOB 3JIEMEHTOB
NEPBOr0O—4YETBEPTOrO NEPUOOB B OCHOBHOM U BO30YKJIEHHOM COCTOSTHUU, DJIEKTPOHHBIE
KOHpUrypauu HWOHOB. [lowamue 06 dSHepeuu uoHU3AYUU, DHEPeUU CPOOCMBA
K 91eKmpOHY. DIEKTPOOTPULIATEIBbHOCTD.

Ilepuonuueckuit 3akoH u llepuonnueckas cucTeMa XUMHUYECKHX HJIEMEHTOB
J.. MenneneeBa. CBs3b INepuoanueckoro 3akoHa u llepuoguyeckoil cucTEMbI
XUMUYECKUX DJIEMEHTOB C COBPEMEHHOUN TEOPHUEN CTPOECHUS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHS! CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX
BEIIECTB MO TIpynmaM W [epuoAaM. 3HAYEHHE MEPUOAMYECKOr0  3aKOHa
JI.1. Menneneena.

XuMu4eckass CBs3b. BHIBI XMMHYECKOM CBSI3M: KOBAJICHTHAsA, HOHHAs,
MeTayuinueckas. MexaHu3Mbl  00pa3oBaHUS  KOBAJICHTHOM  CBSI3U:  OOMEHHBIN
¥ JOHOPHO-AKIENTOPHBIA. DJHEPrUsi W JJWHA CBs3U. [loNspHOCTH, HANPABICHHOCTH
M HaChIIAEMOCTh KOBAJEHTHOW CBA3UW. Kparneie cBa3u. Bonpopoanas cBs3b.
MexMOJIEeKyJIIpHbIE B3aUMOICHCTBUS.

BajleHTHOCTP W BaJieHTHbIE BO3MOXXHOCTHU aTOMOB. [ ubpuouzayus amoMmHbiX
opoumaneti. CBSI3b 3JIEKTPOHHON CTPYKTYPBbI MOJIEKYJ C UX T€OMETPUUYECKUM CTPOCHUEM
(Ha mpuUMepe COeTMHEHUI 3JIEMEHTOB BTOPOTO MIEPHOA).

IIpencraBienne O KOMIUIEKCHBIX COeIMHEHUsAX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKcooOpazoBarenb, Juranabl. Koopounayuonunoe uucio. Homenxnamypa
KOMNJIEKCHbIX ~ COeOuHeHutl.  3HAYeHWEe KOMIUIEKCHBIX  coenuHeHuil. [lonsitue
0 KOOPAMHALIMOHHON XWMUHU.

BemecTtBa ~ MOJIEKYJISIDPHOTO M HEMOJIEKYJSIDHOTO — CTPOE€HUA. Wbl
KPUCTAJUIMYECKHUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[lonsitTue o pgucnepcHbIXx cucremax. HWcTtuHHbIE pacTBOpbl. [Ipedcmasnenue
0 KOMNoUOnsx pacmeopax. CrnocoObl BIpaXKEHHUsI KOHIEHTPALlMU pacTBOPOB: MaccoBas
JIOJIS1 BELIECTBA B PACTBOPE, MOJISIpHAS KOHLEHTpauus. HachlllleHHbIE 1 HEHACKIIIICHHBIC
pacTBOpPBI, pACTBOPUMOCTh. KpucTaimoruaparsl.

Knaccudukanuss m HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. TpUBHUANIbHBIC
Ha3BaHUA OTIEJIbHBIX MPEACTABUTEICH HEOPTAHNYECKUX BEILIECTB.

Knaccuduxarms XuMruaeckux peakiuii B HEOPraHWIECKON M OPTaHUYECKON XUMHUH.
3aKOH COXpAaHEHUs MACcChl BEMIECTB; 3aKOH COXPAHEHUSI W MPEBpaICHUS SHEPrUU
Npu  XUMHUYECKUX  peakuusix. TemioBble APPEeKTbl XUMHUYECKUX  PEaKIuil.
TepMoxuMUYECKHE YPABHEHUS.

CKopoCTh XMMHUYECKON peakiuu, €€ 3aBUCHUMOCTh OT Pa3IUYHBIX (PAKTOPOB.
['omoreHHbIE U reTeporeHHble peakiuu. Karanus u kataau3aTtopsl.

OOpatumble U HeEOOpaTUMBbIE peaklUuu. XUMUYeckoe paBHoBecue. Koncmanma
Xumuyeckozo paeHogecus. PaKTOpbI, BIHSAIOIINAE HA IOJOXKEHUE XUMHUYECKOTO
paBHOBECHA: TEMIIEpaTypa, MAABJICHWE M KOHLEHTPALMM BEUIECTB, YYaCTBYIOIIUX
B peakuuu. [Ipuanun Jle llarense.

14



Onextposmtuueckas aucconuanusi. CHibHbIE U cladbie 3JeKTponuThl. CTETeHb
nucconuanuu. HMouwnoe npouszsedenue 600vi. Cpea BOIHBIX PACTBOPOB: KUCIOTHAS,
HeWTpanbpHas, menounas. Bomopoansiii mokasarens (pH) pactBopa. I'maponus colieid.
Peakiiun noHHOrO 0OMEHa.

OKUCANTETBLHO-BOCCTAHOBUTENBbHBIE peaknu. CTeneHb OKUCIeHUsA. OKUCIUTEND U
BOCCTAHOBUTEND. [Ipo1iecChl OKMCIEHN U BOCCTAHOBIICHHS. BaKHENIIINE OKUCIUTENN U
BOCCTAaHOBUTENHN. MeTO/ 3JeKTPOHHOIO OanaHca. DNEeKTPOIU3 PaCTBOPOB U PACILIIaBOB
BEILIECTB.

JKCIepPUMEHTATbHbIC METOIbI H3Yy4YeHHs BelleCTB M X MpeBpaleH il

Pa3noxenue mnepokcuaa BOAOpOAA B IPUCYTCTBUM KAaTalu3aropa, MOJEIH
KPUCTAJUIMYECKUX PEMIETOK, MPOBEACHUE PEAKIUNA HOHHOTO OOMEHa, ONpeJeieHHE
Cpenbl paCTBOPOB C MOMOILBIO HHIUKATOPOB, U3YYEHHE BIUSHUS Pa3IMYHBbIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKON PEAKLIUH U MOJIOKEHNE XUMAYECKOTO PABHOBECHS.

Heoprannuyeckas xumus

[Tonoxxenne HemeraioB B Ilepmogmyeckold CUCTEME XUMHUYECKUX HJIEMEHTOB
JI.. MeHnneneeBa M OCOOEGHHOCTH CTPOCHHUS HMX aTroMoB. DU3HYECKHE CBONCTBA
HEMETAJUIOB. AJUIOTPOIHS HEMETAJUIOB (Ha MpUMeEpe KHUciopona, cepbl, docdopa u
yriepoaa).

Bomopon. Ilomydenue, Qusnueckue U XUMHUYECKHME CBOMCTBA: peakiuu
C MeTaJllaMM UM HEMETajulaMHd, BOCCTAaHOBUTEJbHbIE CBOMCTBA. ['mnpunsl. TonaugHuvle
971eMEeHMbl.

lanorensl. Haxoxxnmenue B mpupoje, CmocoObl MOMydeHus, (U3MYECKue u
XAMUYECKHE CBOMCTBA. ['amoreHoBoAgopoabl. BaxHeune KucIOpoaCoaepKaye
COeNMHEHMs TajoreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIOCOOBI TMOJTyYeHUs
rajoreHoB. [I[pumMeHeHre rajJoreHoB U UX COEIUHEHUM.

Kucnopon, o3on. JlabopaTtopHble ¥ TPOMBIILJIEHHBIE CIOCOOBI TOJYYEHUS
kuciopoaa. Ouznyueckne 1 XMMUYECKUE CBOMCTBA U IPUMEHEHHUE KUCIOPOJa U 030HA.
Okcuapl U MEPOKCUBI.

Cepa. Haxoxaenue B mpupojie, CriocoObl MoayueHus, PU3NIeCKUe U XUMUUECKUE
cBoiictBa. CepoBonopon, cyiabduabl. Oxcun cepui(1V), okcun cepwi(VI). CepHucras u
cepHasi KUCJIOThI U UX coiu. OcOOEHHOCTH CBOMCTB CepHOM KUCIOTHI. [IpuMeHeHue cepbl
U €€ COCIMHCHUM.

A3oT1. HaxoxaeHnue B mpupojie, CrnocoObl MoaydeHus, GU3NIeCKue U XUMUYECKUe
cBoiicTBa. AMMHUaK, HUTpUIbl. OKCHIBI a30Ta. A30TUCTAs U a30THASI KUCJIOTHI U UX COJIH.
OcoOeHHOCTH CBOMCTB a30THOM KUCHOTHI. lIprMeHeHHe a3oTa U ero CoeAuHEHUH.
A3OTHBIEC yJI00pEHUSI.

®ochop. Haxoxnenue B mnpupoae, CHocoObl MOAydYeHHs, (HU3NUECKUE
u xumuueckue coiictBa. @ochunbl u pochun. Oxcuan pocdopa, pochopHas kucioTa
u e€¢ comu. Memaghocghopnas u nupogocgopras kuciomel, Gocgopucmas
u gocgopnosamucmas kuciomol. IlpumeHenue Qochopa U €ro COeIUHCHUH.
docdopHbIe YIT0OpEHUSI.
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VYriepoa, HaxoxJeHue B npupoze. AoTponHbeie Moaudukanuu. Ousnueckue u
XUMHUYECKHE CBOMCTBAa TPOCTBHIX BEIIECTB, OOpa30BaHHBIX yriaepojaoM. Okcup
yraepoaa(ll), oxcun yraepona(IV), yronpHas kuciora U €€ coiau. AKTUBUPOBAHHBIN
yIroJb, aocopoyus. DPyanepenvi, epagen, yerepoonvie Hanompyodxu. IlpuMeHeHUE
IPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIIEPOJIOM, H €r0 COEAUHEHUH.

Kpemunii. Haxoxknenne B npupoae, CrmnocoObl MOdMydeHus, (HU3NIeCKue
u xumuueckue cpoictBa. Oxcup kpemHusi(IV), kpeMHueBas KUCIOTa, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coequHeHnil. CTEKII0, ero Mojay4yeHHe, BUIbI CTEKJIA.

[Tonoxxenne wmetamwioB B llepuonnueckodl cHCTEME XHUMHYECKHX SJIEMEHTOB.
OcoOEHHOCTH CTPOCHHMS ANEKTPOHHBIX 000JI0YEK aTOMOB METaIIOB. Pacnpocmpanenue
XUMUYECKUX DJIeMeHmos-memannoe 6 3emHou kope. OOmue (U3NYECKUe CBOWCTBA
MeTasuioB. [Ipumenenre MetamioB B ObITYy U TexHUKE. CIUTaBbl METAJLIOB.

DJIEKTPOXUMHUUECKUN psii HampsKeHU meTtauioB. OO0mme cnocoObl MOTy4YeHUs
METAJUIOB: THAPOMETAJUTYPIrusl, MUPOMETALTYPTHs, JieKTpoMeTatyprusa. llonstne
0 Koppo3uu MeTauioB. CriocoObl 3a1UThl OT KOPPO3HUH.

O6mass xapakrepuctuka wMetawioB |A-rpynnsl  Ileproguyeckoil  cucTemsl
XUMUYECKUX 3JeMeHTOB. Hartpuii u kanuii: nosiydeHue, (U3NUYECKUE U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE IPOCTHIX BELIECTB U UX COCAUHEHUN.

O6mas xapakrepuctuka wmetaioB |lIA-rpynmer  [lepuogndeckoit  cucTembl
XUMHUYECKUX JIEMEHTOB. Maruuii v Kanbluil: ojlydeHue, PUu3ndeckue u XUMMUIECKUe
CBOMCTBa, NMPUMEHEHUE MPOCTHIX BEIIECTB M UX coeAuHEeHUH. JKECTKOCTH BOABI U
CrocoObI €€ yCTpaHEHUSI.

AMIOMUHMIA: TIONy4YeHUe, (PU3NYECKUe U XUMUYECKHE CBOWCTBA, MPUMEHEHHE
IIPOCTOTO BEUIECTBA U €ro coeaquHeHui. AM(pOTEpHbIE CBOIICTBA OKCUAA U THAPOKCH]IA
AJFOMUHHS, TUAPOKCOKOMILIEKCHI aJTFOMUHMUSL.

OO0miast  xapakTepucThka  MeTauioB  noOouHbix  moarpynn  (B-rpymm)
[Teproan4ecKkoOil CUCTEMbI XUMUYECKUX JIEMEHTOB.

du3MUEeCKUe M XMMHUYECKHE CBOWCTBA XpoMa MU €ro coeauHeHul. OKCuabl u
ruapokcuasl  xpoma(ll), xpoma(lll) u  xpoma(VI). Xpomarsl u  AUXpOMATHI,
VX OKHCJIUTEIbHbIE CBOMCTBA. [loyueHne u mnpuMeHeHne Xxpoma.

DOU3NYECKHNE U XMMUYECKUE CBOMCTBA MAPraHLA U €ro COeAMHEHUI. BaxHeniue
coequnenuss  mapranua(ll), wmapranma(IV), wmapranma(VI) wu  wmapranna(VIID).
[IepMaHranar kanus, €ro OKUCIUTEIbHBIE CBOMCTBA.

@u3nueckue M XMMHUYECKHE CBOMCTBA Keje3a M ero coearHeHuil. OKCHIBL,
rugpokcuasl U conu keneza(ll) u xenesa(Ill). IlomyyenHue u nmpuMeHeHHE Kele3a
Y €ro CIUIaBOB.

du3nyecKkne U XUMHUYECKHE CBOWCTBA Menu U €€ coeauHeHui. llomydenue
Y IPUMEHEHUE MEJU U €€ COEUHEHHU.

[uuk: nonyyeHue, GU3HMUECKUE U XUMUYECKHe CBOMCTBA. AM(pOTEpHbIE CBOMCTBA
OKCHJIa U TUAPOKCHUAA LIMHKA, THAPOKCOKOMIUIEKCH IIMHKA. l[puMeHenne nuHka u ero
COEIMHEHUMN.
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JKCNepUMeHTAIbHbIE METO/IbI H3y4YeHHs BellleCTB M UX MpeBpaleHuii

Nzydenne oOpa3lioB HEMETANIOB, TOpeHHE cepbl, ¢ocdopa, xKene3a, MarHus
B KUCJIOPOJE, U3YUCHUE KOJUIEKIINHU « MeTallIbl ¥ CIUIaBbly), B3aUMOJICUCTBUE MIETOYHBIX
U IEJIOYHO3EMENIbHBIX  METAJUIOB €  BOAOW  (BO3MOKHO  HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), B3aUMOJECICTBUE LIMHKA U YKEJI€3a C PACTBOPAMHU KHUCIIOT U IIEJIOYEH,
KaueCTBEHHbIC PEaKIIMM Ha HEOPraHMYEeCKUE aHMOHBI, KATMOH BOJOPOJA U KATUOHBI
METAJIJIOB, B3aUMOJICCTBUE THAPOKCUIOB ATIFOMUHUS U IUHKA C PAaCTBOPAMH KUCJIOT U
1IeJI04Ye, pelIeHUe SKCIEPUMEHTANBHBIX 3aauy 1o temam «l'amoreHsl», «Cepa u eé
COCIMHEHUS», «A30T U Pocdhop U UX COCAUHEHUS», «MeTauibl MIaBHBIX MOATPYIIID,
«Metanibl HOOOYHBIX TOATPYIIID.

XUMHUSA U )KU3HD

Ponp xumum B oOecreyeHUM YCTOMYMBOIO Pa3BUTHS ueioBedecTBa. [loHsTHe
0 HAy4YHBIX METOJAaX TO3HAHUS U METOJOJIOTMH HAy4YHOTO HuccienoBanus. Hayudnble
OPUHIUIBL  OpraHU3allMd XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINIIIEHHBIE CHOCOOBI
MOJIYYCHHUS] BAXKHEWINUX BEIIECTB (HAa MpUMEpe IMPOU3BOJCTBA aMMHaKa, CEPHOM
KHUCJIOTBI, MeTaHoJsa). [IpombllieHHbIE CIOCOOBI TMOJYYEHHUS METAJUIOB U CIUIaBOB.
XUMHUECKOE 3arpsi3HEHHE OKpYJKaIoIIel Cpenbl W ero mnoclenctBus. [lpobiaema
nepepabomku o0omxo0008 u nooouHvlx npooykmog. Pollb XuMHM B 00€CreUeHUU
AHEPIreTUYECKOM 0€30MacHOCTH. [IpuHyunsl «3e1EHOU XUMUUY.

Xumusi 1 310poBbe uenoBeka. JIekapcTBeHHbIe cpencTBa. [IpaBumia ucnoiab3oBaHus
JIEKapCTBEHHBIX MpenapaToB. Poyib XUMUU B Pa3BUTUN MEIUIIMHBI.

XVMHSI TIMIIMA: OCHOBHBIE KOMIIOHEHTBHI, THUIIEBbIE J00aBku. Pomnb xumuun
B 00€CIeUeHUN MUIIEBON OE30MaCHOCTH.

Kocmernueckne wu mapdromepHbie cpenactBa. bertoBas xumwms. [IpaBuna
0€30MacHOr0 UCTOJIb30BaHUSI MpenapaToB OBITOBOM XMMHUHU B MOBCEHEBHOM KU3HHU.

XUMHUSI B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTEIbHBIE MAaTEPHAIIBI (IIEMEHT, OETOH).

XuMHUsl B CEITbCKOM X03siicTBe. OpraHu4ecKkrue U MUHEPaAIbHbBIE YI00pEHU .

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MaTepuaibl, KpPacKu, CTEKJIO, KepaMHKa.
Mamepuanwi 0ns snexkmponuxu. Hanomexnonozuu.

PacuéTHble 3a1aun

Pacuérel: Maccel BemiecTBa WM 00BEMA Ta30B MO W3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MAcce WU O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIECTB, MACCHI
(00BEma, KOIMYECTBA BEIECTBA) MPOIAYKTOB PEAKIMH, €CIU OJHO U3 BEIICCTB MMEET
npuMecu, Macchl (00b€Ma, KOJIMYECTBAa  BEIIECTBA)  NPOAYKTa  PEAKIUH,
€CIIi OJHO W3 BEIIECTB JAaHO B BHUJIE PACTBOpPA C ONPEINECIEHHOW MacCOBOM HOJIEU
PACTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJM W MOJSPHOM KOHIIEHTPAlMU BEIIECTBA
B PacTBOPE, AOJIM BBIXO/1a MPOAYKTA PEAKIIUHA OT TEOPETUYECKU BO3MOXKHOTO.

MesxknpeaMeTHbIe CBI3H
Peanuzanus MeXNpeIMETHBIX CBSI3€M MPU M3YyUYCHUH OOIIEH M HEOpraHWYeCKOu
xumMuM B 11 Kitacce oCyliecTBIsSIETCsl Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
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HAyYHBIX TMOHATHH, TaK W TOHSITHHA, MPUHATHIX B OTJCIBHBIX MPEAMETaX €CTECTBCHHO-
HAyYHOTO ITUKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBJICHHWE, HAy4YHBIM (akT, THUIOTE3a,
Teopwsi, 3aKOH, aHalW3, CHUHTE3, KiacCHUUKAIWs, MEPUOANIHOCTh, HAOIIOICHHE,
U3MEpCHHUE, SIKCIICPUMEHT, MOJICIIb, MOACIIMPOBAHUE.

duznka: MaTepusi, MUKPOMHP, MAKPOMUD, aTOM, dJIEKTPOH, POTOH, HEUTPOH, NOH,
W30TOTBI, PAJMOAKTHBHOCTH, MOJIEKYJa, SHEPTeTHUYCCKUN ypOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoOe COCTOSHHE BEIISCTBA, HJCATBHBIM Ta3, (PU3NYCCKHE BEIUYHHBI,
CIMHUIIBI U3MEPEHMSI, CKOPOCTh, YJHEPTHS, Macca.

buonorusi: knerka, opraHusm, sKocucteMa, Ouocdepa, MeTabOIU3M, MaKpO-
U MHUKDPODJIEMEHTHI, OCIIKH, JKHUPBI, YTJICBOJbI, HYKICHHOBBIE KHCIOTBI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U IMIOTOK YHEPTUU B IKOCHCTEMAX.

['eorpadms: muHEpanbl, TOPHBIC IOPOJBI, IOJE3HBIE HCKOMAEMBbIE, TOILIMBO,
peCypCHI.

TexHONOTHSA: XWMHUYECKas TPOMBIIUICHHOCTh, METAJUIypTUs, CTPOHUTEIIbHBIC
MaTepualibl, CEJIbCKOXO3SUCTBEHHOE TPOU3BOJCTBO, TIHIIEBas IPOMBIIICHHOCTD,
dapmareBTHYECKass MPOMBIITUICHHOCTh, IMPOW3BOJCTBO KOCMETHUYECKHX TIPEIapaTos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepHajioB, AJICKTPOHHAS IPOMBIIUICHHOCTD,
HaHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBercTBUM € CHUCTEMHO-AEATEIIBHOCTHBIM IOAXOAOM B  CTPYKTYypeE
JMYHOCTHBIX PE3YJIbTATOB OCBOCHHUSI MpeIMeTa « XUMUs Ha YPOBHE CPETHETO OOIIEro
00pa3oBaHMs BBIJCICHBI CJEAYIONIME COCTaBIIAIONIME: OCO3HAHME OOyYarouuMUCs
POCCHMCKOM  TPAXKIAHCKOM  MACHTUYHOCTH; TOTOBHOCTH K  CaMOpPAa3BUTHIO,
CaMOCTOSITEIbBHOCTH M CaMOOMPENEICHUIO; HaJIM4yhe MOTHUBAUMU K OOYYECHHIO;
TOTOBHOCTH M CITIOCOOHOCTH O0YYAIONINXCSI PYKOBOACTBOBATHCS IPUHITHIMU B 00IIECTBE
MpaBWJIaMH W HOPMAaMH T[IOBEACHHUS; HaIW4YWE TMPABOCO3HAHUS, SKOJOTHYECKOU
KYJIbTYPBI; CHOCOOHOCTh CTaBUTh IIEJIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JInyHOCTHBIE  pe3yJIbTaTbl  OCBOCHUA  IpeaMera  «XHUMUs»  OTPAXKAIOT
c(hOPMUPOBAHHOCTH ~ ONbITA TO3HABATEIBHONW M  MPAKTUYECKOM JEATEIbHOCTH
0o0y4Jaronuxcs B MpoIecce peanu3aiui 00pa3oBaTeIbHOM IeITeTbHOCTH.

JInvyHOCTHBIE  pe3yJIbTaTbl  OCBOCHUSA  IpeaMera  «XHUMUs»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh  OMNbITA [MO3HABATEJIBHOW M  MPAKTUYECKOW  JIEITEIbHOCTH
oOyyJarouuxcs B Ipolecce peain3anuu o0pa3oBaTeIbHON 1€ATEIbHOCTH, B TOM YHUCIIE B
YacTH:

1) rpasKaaHCKOro BOCIIMTAHUS:

OCO3HAHMS OOYYaIONIMMKCS CBOMX KOHCTUTYLIHOHHBIX MpaB M OOS3aHHOCTEH,
YBOKEHUS K 3aKOHY U IIPABOIIOPSIKY;

NPEICTABICHHUS O COLMAIBHBIX HOPMAaxX M MPABUIAX MEXIMIHOCTHBIX OTHOIIEHUI
B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH IEATCIHHOCTH MPH CO3MaHUU YUIeOHBIX
IPOCKTOB, PEIICHWU YYeOHBIX W IMO3HABATEIbHBIX 3aad, BBIIOJHEHHH XHMHYECKUX
9KCIICPUMEHTOB,;

CIOCOOHOCTH TTOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U apTyMEHTBI
JPYTUX MPU aHATU3E PA3THYHBIX BHIOB YIeOHOU JACSITEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUSI:

LIECHHOCTHOIO  OTHOLIEHUA K HUCTOPUYECKOMY U  HAyYHOMY  HACJIEIUIO
OTCYECTBECHHON XMMHHU;

yBaXEHUSI K MPOLECCy TBOpUECTBA B 00JIACTU TEOPUU U MPAKTUUYECKOTO
[IPUIIOKEHUS XUMUH, OCO3HAHUA TOr0, YTO JaHHBIC HAYKU €CTh PE3yJIbTaT JIMTEIbHBIX
HAOJIOICHUM, KPOMOTJIMBBIX 3KCHEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOIO TpyJa
YYCHBIX U IIPAKTUKOB;

UHTEpECa U II03HABATEIbHBIX MOTHUBOB B IIOJYYEHUHM U MOCIEAYIOLIEM aHaIU3e
uH(OpPMAIUHU O MEPEAOBBIX TOCTHHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUHU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSI:
HPABCTBEHHOI'O0 CO3HAHUSI, ITUYECKOTO MTOBEICHMUS;
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CIIOCOOHOCTH OIICHMBAThb CHUTyalluW, CBA3AHHBIC C XHMHWYCCKHMU ABJICHUAMU,
N IIPUHUMATDb OCO3HAHHBIC PCIIICHUA, OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMBI
N ICHHOCTH,

T'OTOBHOCTH OLICHUBATD CBOE MMOBCACHHUC U ITIOCTYIIKH CBOUX TOBapI/IHIeﬁ C HOSI/IHI/Iﬁ
HPaBCTBCHHBLIX U ITPABOBLIX HOPM U C y‘-IéTOM OCO3HaHUus1 HOCJIG,Z[CTBI/Iﬁ ITOCTYIIKOB;

4) dopMupoBaHNs KyJbTYPHI 310POBbSI:

MOHMMAaHUS IEHHOCTEW 3/I0pOBOT0 U Oe30macHoro o0pas3a *Ku3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (HU3HMYECKOMY M ICHUXUUYECKOMY
3JI0POBBIO;

coONofcHUs TpaBui 0Oe3omacHOTO oOOpallleHus C BellecTBaMH B OBITY,
MTOBCEIHEBHOM KU3HH, B TPYJIOBOU JIEITCIBHOCTH;

MOHUMAaHHMS [IEHHOCTH MPaBUJ WHJIWBUAYAJIBHOTO U KOJJIEKTUBHOI'O 0€30IacHOI0
MOBEJICHUS B CUTYAIIMSX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTFOJICH;

OCO3HaHMsI TIOCJICICTBUH W HENPUITHS BPEIHBIX NPHUBBIYCK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KypEHHUS);

5) Tpy/A0BOIo BOCTIMTAHUS :

KOMMYHHUKATHBHON KOMIICTEHTHOCTH B Y4€OHO-HCCICI0BATEIbCKOM IEATCILHOCTH,
OOIIIECTBEHHO TOJIC3HOM, TBOPYCCKON U IPYTHX BHJIAX JACITCIBHOCTH;

YCTAaHOBKM Ha aKTHMBHOE YYacTHE B PCIICHUM MPAKTHYECKUX 3aad COIHAIbHOU
HaMpaBJIeHHOCTH (B paMKax CBOEIO Kjacca, IIKOJIbI);

HHTEpEca K MPAKTHYCCKOMY U3YYEHHUIO TPOGECCHiA Pa3InIHOIO PO/Ia, B TOM YHUCIIE
Ha OCHOBE MIPUMCHEHUS NMPEIMETHBIX 3HAHUN 110 XUMUH;

YBaKEHUS K TPYY, JIIOIAM TPYy/a M Pe3yIbTaTaM TPYI0BOM AEATCILHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BHIOOPY MHIMBUAYaAIbHOM TPACKTOPHH 00pa30BaHus,
Oymymeii mpodeccur M peaaM3alMyd COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C Y4ETOM
JMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHMHH, HHTEPECOB W TMOTPEOHOCTEH
00111eCTBA;

6) 3KOJI0THYECKOr0 BOCIIMTAHUS:

AKOJOTUYECKU LIENeCOO0pPa3HOr0 OTHOILIEHUA K NPUPOAE KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3eMJIE;

MOHUMAaHUS TJIOOAIBHOTO  XapakTepa JKOJOTHYECKUX MPOOJieM, BIUSHUS
HKOHOMHYECKHUX MPOLECCOB HA COCTOSHUE MPUPOJHON U COLMATIBHOM CPENBL;

OCO3HaHUSI HEOOXOIMMOCTH WCIOJIb30BAaHUS JOCTHIKEHUN XUMHUHU IS PEIICHUS
BOITPOCOB PALIMOHAIBHOTO IIPUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPUATHS JEHUCTBUU, NMPUHOCIIIMX BPEI OKPYXKAIOWIEH MPUPOTHOU
cpele, YMEHHUs MPOTHO3MPOBATh HEOJArOMPUSTHBIE JKOJIOTUYECKUE MOCIEACTBUS
MPEeANTPUHUMAECMBIX JCUCTBUN U TIPEIOTBPAIATh UX;

HAJIMYMS PA3BUTOIO SKOJIOTUYECKOIO MBIIUICHUS, JSKOJOTMYECKON KYJIbTYPHI,
ONbITA JEATEIBHOCTH HKOJIOTMYECKOM HANPABICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
MU B NIO3HABATEJIbHON, KOMMYHUKAaTUBHOW M COLMAJIBHON MPAKTUKE, CHOCOOHOCTH U
YMEHHSI aKTUBHO MTPOTHUBOCTOSTH UACOIOTHH XeMo(poOou;
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7) IEeHHOCTH HAYYHOT0 MO3HAHMS:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU H
OOIIECTBEHHOMN MPAKTUKH;

MMOHUMAaHUS CIeM()UKN XUMHUH KaK HAyKW, OCO3HAHMS €€ poird B (popMUpOBaHUHU
paIOHaJIPHOTO HAyYHOTO MBINUICHUS, CO3JaHWHM IIEJIOCTHOTO  TIPEJCTABICHUS
00 OKpyXaroleM MHUpPEe Kak O €AMHCTBE MPUPOJILI M YEIOBEKA, B TIO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEH U PeIIeHUH MPoOIIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOexKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHUH JIJISI COBPEMEHHOM IIMBHIITN3AIIAN: B €€
TYMaHUCTHYECKOW HANPABICHHOCTH W BAXHOM pONM B CO3MaHUA HOBOW 0asbl
MaTepHaTbHOW KYJIbTYpPHI, B PEHICHUU TJIOOATBHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHS
Y4eJIOBEYECTBA — CBIPHEBOM, YHEPTETHUECKOM, MUIIIEBON M SKOJIOTHYECKO 0€30I1acHOCTH,
B Pa3BUTHH MEAMIIMHBI, OOCCTIICUCHUH YCJIOBHM YCIICITHOTO TPyJa M IKOJOTHYCCKU
KOM(OPTHOM >KU3HU KaXK0TO YjeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJOB ITO3HAHWS,
UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh MOTy4yaeMbIe
3HAHUS IS aHAIM3a U OOBSICHEHHS SIBJICHUHM OKPYKAIOMIETO MUPa U TTPOUCXOISIINX
B HEM M3MCHEHWH, YMEHHS JellaTh 00OOCHOBAHHBIC 3aKJTFOUYCHHSI HAa OCHOBE HAYYHBIX
($aKTOB ¥ UMEIOIIMXCS JAHHBIX C IEJIbIO TIOTYYEHUS TOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUUYECKUE 3HAHUS JJI PEIICHUS
po0JIeM B PEATbHBIX KU3HCHHBIX CUTYAIIHSX;

WHTEpeca K MO3HAHUIO0, NCCIIE0BATEIBCKOM e TEIbHOCTH,

TOTOBHOCTH Y CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOpPa30BaHMIO,
K aKTHBHOMY TIOJIYYCHHIO HOBBIX 3HAHWUW MO XUMHU B COOTBETCTBHH C >KH3HEHHBIMHU
MOTPEOHOCTIMU;

MHTEpeca K OCOOEHHOCTAM Tpyda B pa3iau4HbIX cdepax mpodeccuoHaTbHON
NEeSTeTLHOCTH.

METANIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIE PE3YJbTaThl OCBOCHMSI MPOTPAMMBI 10 XUMHUU Ha YPOBHE
cpeaHero oo1ero oopa3oBaHus BKJIFOYAIOT:

3HAYUMBIE TUTST (dbopmupoBaHuUs MUPOBO33pPEHUS oOy4Jaronmxcs
MEXIUCITUTUTMHAPHBIE  (MEXKIIPEAMETHBIC) OOIICHAYYHBIC TIIOHATHS, OTPaXKAIOIINE
I[EJIOCTHOCTh HAyYHON KapTUHBI MUPA U CHEIU(UKY METOJIOB TTO3HAHHUS, UCTIOJIb3yEeMbIX
B €CTECTBEHHBIX HayKax (Marepusi, BELIECTBO, HEPrus, sIBJICHUE, MPOLECC, CUCTEMA,
HAy4YHBINH (PaKT, MPUHIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, UCCIEIOBaHHE,
HaOJI0/ICHNE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaANbHBIC Yy4YeOHBIC JEeWCTBUSA (TMO3HABATENbHBIE, KOMMYHHUKATHBHBIC,
peryisTUBHbIE), o0ecreunBaomuye popMupoBaHue (HYHKIIMOHATIBHON TPaMOTHOCTU U
COIMAIPHON KOMITETCHIIMH O00YyYatOIIUXCS;

CIIOCOOHOCTh OOYYAIOLIMXCSl MCHOJB30BATh OCBOEHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33pEHYECKHE 3HAHUS U YHUBEpCaJbHbIE y4eOHbIE JAEHCTBUS B MO3HABATEIILHON
Y COLIMAJIbHOU MPAKTHKE.
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MeranpeaMeTHbIe pe3yJIbTaThl OTPAXKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU YUEOHBIMU
M03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMU.

Ilo3HaBaTesbHbIe YHUBEPCAJbHbIE Y4eOHbIC ACHCTBUS
ba3oBble JJornuyeckue 1eMcTBUsS:

CaMOCTOSITENIbHO (hOPMYJIHUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMY, paccMaTpPUBATh
€€ BCECTOPOHHE;

ONPEAETATh LETU ACATEIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUU UX TOCTHXKEHUSI,
COOTHOCHUTB PE3YJIbTATHI IEATEIBHOCTH C IMTOCTABJICHHBIMU LEIISAMU;

HCII0JIb30BaTh MPU OCBOECHUM 3HAHUU MPUEMBI JIOTHYECKOTO MBIIICHUS: BbIJICIISITh
XapaKTEpHbIE MPU3HAKUA IOHATUM W YCTAHABIMBATH UX B3aUMOCBS3b, HCIOJIb30BATH
COOTBETCTBYIOIINE OHATHUS JIJI1 0OBSICHEHUS OT/ACIIbHBIX (DaKTOB U SIBJICHUMN;

BBIOMpPATh OCHOBAHUSI M KPUTEPUM IJI KJIacCU(UKAIMU BEIIECTB U XUMHUYECKUX
peaKkuuii;

YCTaHABJIMBATh MPUUYUHHO-CIICACTBEHHBIE CBSI3U MEXKIY U3YYA€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHUE PacCyXIeHUsSl (MHIYKTUBHBIE, JEAYKTUBHBIC, IO aHAJIIOTUN),
BBISIBJISITh  3aKOHOMEPHOCTH UM IPOTHUBOPEYMST B PACCMATPUBAEMBIX  SIBJICHHUSX,
bopMyIIMpPOBaTh BHIBOJIBI M 3aKJTFOUCHUS,

NPUMEHATh B IMPOLECCE IMMO3HAHMUS HCHOJIB3YEMbIE B XUMHHM CHMBOJWYECKHE
(3HAaKOBBIE) MOJIENIH, TPEOOPA30BLIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKHI 3HAK
(cuMBOJI) SJeMeHTa, XuMuueckas (opMmylia, ypaBHEHHE XUMUUYECKOM peakiuu —
P PEIICHUH YYEOHBIX TTO3HABATENIHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSITh Ha3BaHHbIC
MOJICJIbHBIE MPEACTABJICHUS [JIS BBISIBICHUA XAPAKTEPHBIX MPU3HAKOB H3YYaEMbIX
BEIIECTB U XUMHUYECKUX PEAKIIHH.

Bba3oBble ucciieqoBaTeIbcKue 1eiicTBUA:

BJIAICTh OCHOBAMHU METOJIOB HAYYHOTO IMO3HAHUS BEIIECCTB U XUMUYECKUX PEAKIIHiA;

(dbopMyTUpOBATh LENH U 33a4H WCCIIECIOBAHUS, HCIIOIh30BaTh MMOCTABICHHBIC
U CaMOCTOSITENIbHO C(hOPMYITUPOBAHHBIEC BOIIPOCH B KAYECTBE MHCTPYMEHTA MMO3HAHUSI U
OCHOBBI JUIsi ()OPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX
CYXKJICHUM;

BJIa/ICTh HABBIKAMU CAMOCTOSTEILHOTO IITAHUPOBAHUS U MPOBEACHUS YUCHUIECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOJIOaTh 3a XOJIOM IIpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (HOopMyIupoBaTh OOOOIICHUS U
BBIBOJIBI OTHOCHUTEIFHO JIOCTOBEPHOCTH PE3yJbTaTOB WCCIICIOBAHUS, COCTAaBISTh
000CHOBAHHBIN OTYET O MIPOJICTAaHHON padoTe;

MpUOOPETATh OMBIT YUEHUYECKON UCCIIeI0BATEILCKON U MTPOCKTHOM JIeATeTLHOCTH,
MPOSIBJISITH CIIOCOOHOCTh ¥ TOTOBHOCTD K CAMOCTOSITEIIbHOMY TTOMCKY METOJ/IOB PEIICHUS
MPAKTUYECKUX 33714, MPUMEHEHUIO PAa3IMYHBIX METO/I0B MTO3HAHMSI.

Pabora ¢ undopmanmeii:
OPUEHTHUPOBATHCSA B PA3JIMYHBIX MCTOYHMKAX MHPOpMaLUU (HAYYHO-TIOMYJISApHAs
JUTEpATypa XUMUYECKOTO COJEpKaHUs, CIPaBOYHbBIE mocobus, pecypcsl HTEepHETA),

22



aHAJIN3UPOBaTh MH(OPMALIUIO Pa3IMUHBIX BUAOB U (OPM MPEACTABICHUS, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(opMyIHUpPOBATH 3aIPOCHI U IPUMEHSATH PA3IUYHBIE METOABI IIPU TIOUCKE U OTOOPE
uH(pOpMaIuu, HE0OXOIUMOM JIJIs1 BBIITOJIHEHUS YUEOHBIX 3a/1a4 ONPEEIEHHOTO TUIIA;

npuoOpeTaTb  ONBIT  HMCHOJB30BAaHUS  MHPOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTMH U Pa3INYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHMAaJbHYIO (OpMYy IpelCTaBiICHHUS HUH(POpMaLUH
(cxembl, TpaduKH, JUarpaMmbl, TaOIUIIBI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAyUYHBIM SI3bIK B Kauy€CTBE CPEACTBA MpHU paboTe C XMUMHUYECKOM
uHpOpMaImen: TPUMEHATh MEXIpeIMeTHbIE ((PU3HMUECKUE U MaTEMAaTHUECKHE) 3HAKH U
CUMBOJIBL, (hOpMyJibl, a0OpEeBUATYpPBI, HOMEHKIATYPY;

UCII0JI30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJIAHOCTH.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE HCCTBHS:

3aJlaBaTh BONIPOCHI II0 CYIISCTBY OOCY)KJaeMOH TeMbl B XOJA€ Juajora
W/WIM  JUCKYCCUH, BBICKAa3bIBaTh HUICH, (OPMYJIUPOBATh CBOH  IIPCIIOKCHUS
OTHOCHTEIILHO BBITIOJTHEHUS TPEUIOKCHHOH 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIlMed pe3yJbTaTOB IMO3HABATEIIBHONH JCATCIILHOCTH,
MOJyYEHHBIX CaMOCTOSITCIIBHO HWJIM COBMECTHO CO CBEPCTHHKAMH TIPU BBITIOJHCHHUH
XUMHYECKOTO OSKCICPHUMEHTa, NPAKTHYCCKOH padOThl 110 HCCICAOBAHUIO CBOMCTB
U3ydaeMbIX BEIIECTB, pealn3alii Y4eOHOTO MpOoeKTa, W (OPMYIHpPOBATH BHIBOJIBI
10 pe3yJibTaTaM MPOBEACHHBIX HCCIICIOBAHHUIA MyTEM COTJIAaCOBAHMS ITO3UIMH B XOJE
00cyXeHust 1 0OMeHa MHEHHSIMU.

PeryasiTuBHbIC YHUBEpCAJIbHbIE Y4eOHbIE JeHCTBUS

CaMOCTOSITENIbHO ~ IUIAHUPOBAaTh W OCYIIECTBIISAITh CBOIO  [MO3HABATEIbHYIO
JeSTeNIbHOCTh, Ompenensiss e€ I[end W 3aJadd, KOHTPOJIMPOBaTh M TIO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATh IPEIaraeMblii alrOPUTM JA€UCTBUN TIPU BHIMOJIHEHUN
y4eOHBIX U HCCIEOBATEIbCKUX 3a7ad, BbIOMpaTh HauOosiee 3(PGhEeKTUBHBIA CHOCOO
UX peHieHus ¢ y4ETOM TONyYeHHUs HOBBIX 3HAHMH O BEIMIECTBAX U XUMHUYECKHX
peaxiusx;

OCYIIECTBIISITh ~ CAMOKOHTPOJb  JIEATEIBHOCTH HAa OCHOBE CaMOaHallnu3a
U CaMOOLICHKH.

[IpenmeTHbIC PE3yNBTATHI OCBOCHUS IPOrPaMMBbI 1o XUMHAH
Ha yriayOJ€HHOM YpOBHE Ha YPOBHE CpeIHEro oOmero o0pa3oBaHUS BKIIOYAOT
cnenuduieckre s y4eOHOTO MpeaMera «XUMHUS» HaydyHbIE 3HAHUS, YMECHHS U
CHOCOOBI EHCTBUI MO OCBOCHHIO, MHTEPIPETALMU U TPEe0OpPa30BAHUIO 3HAHHIA, BHIIBI
JESTEIbHOCTH 10 MOJYYEHUI0 HOBOTO 3HAHUS M NPHUMEHEHHUIO 3HAHUM B Pa3IMYHBIX
yU4eOHBIX CUTYyallMsIX, & TaKKe€ B pEAIbHBIX J>KU3HEHHBIX CHUTYyallHMsIX, CBSI3aHHBIX
¢ xumueil. B mporpamme mo Xumuu npeaMeTHbIE pe3ybTaThl MPEICTaBICHBI 110 ro/1aM
U3YYCHUS.
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INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OpraHuueckas XUMHUsD) OTPaKarorT:

c(hOpPMHUPOBAHHOCTH MPEJICTABICHUN: O MECTE WM 3HAYEHUHM OPraHUYECKOW XUMUU
B CHCTEME ECTECTBEHHBIX HAayK U €€ poJM B OOECIECUECHHH YCTOMUYMBOTO Pa3BUTHUS
YeJIOBEUECTBA B PEIICHUH MPOOJIEM HKOJIOTHYECKOM, IHEPreTHYeCKOM W MHILEeBOU
0e30MacHOCTH, B Pa3BUTHUM MEAMIIMHBI, CO3JaHUM HOBBIX MAaTEPHAIOB, HOBBIX
MCTOYHUKOB JHEPrUU, B OOECHNEYEHUU PAIMOHAIBHOTO MPUPOAONOJIb30BAHUS,
B (hOPMHUPOBAHUM MUPOBO33PEHUS U OOIIEH KyJIbTYPhI YEIOBEKA, a TAK)KE SIKOJIOTUYECKU
000CHOBAaHHOTO OTHOIICHUS K CBOEMY 3I0POBBIO U TIPUPOTHOM CPEIE;

BJIAJICHUE CUCTEMOUN XUMUYECKUX 3HAHUI, KOTOPAas BKJIKOYAET: OCHOBOIOJIATAIOIINE
HOHSATHUS — XUMUYECCKHI JIEMEHT, aTOM, SIIPO U 3JICKTPOHHAst 000JI0UKa aToma, S-, pP-, d-
aTOMHBIE OpOUTaIu, OCHOBHOE M BO30YXJAEHHOE COCTOSIHUSI aTOMa, TMOpHUIM3alUs
aTOMHBIX OpOUTANICH, NOH, MOJIEKYJIa, BAJICHTHOCTD, DJIEKTPOOTPUIIATEILHOCTh, CTENIEHb
OKHUCJICHHS, XUMUYECKAsI CBSI3b, MOJIb, MOJIIPHASI Macca, MOJISIPHBIN 00BEM, YIIIepOIHBIN
cKeseT, (yHKIMOHAJIbHASI TpyMNa, pajukal, CTPYKTypHbIe (opmyiibl (pa3BEPHYTEHIE,
COKpalI€HHbIC, CKEJETHBhIC), HW30MEpHUsi CTPYKTypHas U  IPOCTpaHCTBEHHAas
(reomeTpudeckas, onmuueckas), HW30MEPbl, TOMOJIOTHYCCKUN psJl, TOMOJIOTH,
YTJIEBOJIOPOIbI, KUCIOPOJ- U a30TCOAEPKAIINE OPTraHUYECKHE COCIUHEHHS, MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAWUHEHUS; TEOPUHU, 3AKOHBI
(mepuonuueckuit 3axkon .M. Menpaeneea, Teopusi CTPOCHHUSI OPraHUYECKUX BEIIECTB
A.M. byrnepoBa, 3aKOH COXPAaHEHUSI MacChl BEUIECTB, 3aKOH COXPaHEHUsS U
MpEBpaIEHUs PHEPTUU MMPU XUMUYECKUX PEAKIIUSAX ), 3aKOHOMEPHOCTU, CUMBOJIMYECKUM
A3bIK XUMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIEXKAILME B OCHOBE TIOHUMAHHSI IPUYUHHOCTH
U CHUCTEMHOCTHM XUMHUUYECKUX SIBJICHHWH; MPEICTABICHUS O MEXaHM3MaX XHWMHYECKUX
peakiuii, TepMOAMHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSIX WX MPOTEKaHUS,
O B3aUMHOM BJIMSIHUM aTOMOB M TPYII aTOMOB B MoOJIeKyJaxX (MHAYKTHUBHBIN U
Me3omepHbii 3 dexth, opueHtantel [ uw Il poma); dakTomoruueckue CBeaCHUS
O CBOWCTBax, COCTaBe, MOJY4YEeHUH U OE30MAaCHOM UCIOJIb30BAHUU BaXHEUIIHUX
OPTaHUYECKUX BENIECTB B OBITY M MPAKTUYECKOW MESITEIbHOCTH YEJOBEKa, OOIIMX
HAay4YHBIX TMPUHIMIAX XUMHUYECKOr0 TPOM3BOJICTBA (HA TpUMEpe MPOU3BOJCTBA
MeTaHoJIa, epepaboTKu HEPTH);

c(hOPMHUPOBAHHOCTh yMEHHI: BBISABISITH XapaKTePHBIC TMPU3HAKK TOHITHH,
yCTaHaBJIMBAaTh MX  B3aUMOCBS3b, MCIOJB30BaTh  COOTBETCTBYIOIIUE  IOHSITHS
MpU OMUCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCTMHEHUN;

c(hOpPMHUPOBAHHOCTH YMEHHUIA:

WCIIOJB30BaTh XUMHUYECKYIO) CHMBOJIMKY [IJII COCTAaBJIEHUS MOJEKYJISPHBIX
U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJICTHBIX) (HOPMYJI OpraHUYECKUX
BEIIIECTB;

COCTaBJIATh YpPAaBHEHUS XHUMHUYECKUX PEAKIUA UM PaCKpbIBaTh UX CYIIHOCTb:
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO
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OaslaHca 3TUX peaKkIil, peakuii MOHHOTO OOMEHa MYTEM COCTaBJICHMSI UX TMOJIHBIX U
COKpAILEHHBIX MOHHBIX YPaBHCHUM;

U3rOTaBIIMBaTh MOJEIHA MOJIEKYJl OPraHMYECKHX BEHIECTB I WILTIOCTPALIMU
UX XUMUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

chOpPMUPOBAHHOCTh YMEHUW: yCTaHABIWBATh MPUHAIJICKHOCTh H3YUYEHHBIX
OpraHUYEeCKUX BEUIECTB MO UX COCTABY M CTPOCHHUIO K ONPEAeIEHHOMY KIaccy/Tpymie
COCIMHEHUM, dasams UM Ha3BaHus 1o cucreMarnueckoi HomeHkiatrype (IUPAC) u
npueoOums TPUBHAIBHBIE HA3BAHMS JUIsI OTACJBHBIX IMPEACTABUTENICH OPraHUYECKUX
BEIIECTB  (OTWJIEH, AaUETWICH, TOJYOJd, TJUUEPUH, ATWICHIJIMKOJIb, (EHOJI,
dbopManbaerua, ameragbAeTHA, AaleToH, MypaBbHHAs KHCIOTa, YKCyCHas KHUCIOTa,
CTEapUHOBAs, OJIEMHOBAas, NAJbMHUTHHOBAS KHCJIOTHI, IJIMIMH, AJIAHWH, MaJIbTO34,
($pyKTO3a, aHWINH, AUBUHUII, U30TIPEH, XJIOPOIIPEH, CTUPOI U APYTHE);

c(OPMUPOBAHHOCTh YMEHHUSI ONPEIEISITh BUJ XUMUUECKON CBSI3U B OPraHUYECKUX
COETMHEHMSIX (KOBAJIEHTHAsI U MOHHAS CBSA3b, G- U M-CBS3b, BOJOPOAHAS CBS3b);

c(OOPMUPOBAHHOCTh yYMEHUSI MPUMEHATHh TMOJOXKEHUA TEOPUH  CTPOEHUS
oprannveckux BemectB A.M. byrtiepoBa miis OOBSICHEHHS 3aBHCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(OpPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (HU3HUECKUE U
XUMUYECKHE CBOMCTBA TUIUYHBIX IPEACTABUTENECH PA3INYHBIX KJIACCOB OPraHUYECKUX
BEILIECTB: AJKAHOB, LMKJIOAJKAHOB, AJKEHOB, AJKAJWCHOB, AJKWHOB, apOMATHYECKHUX
yIJIE€BOJIOPOAOB, CHHPTOB, ajbJACTHUAOB, KETOHOB, KapOOHOBBIX KHCIOT, HPOCTBHIX U
CJIIOXHBIX 3(HUPOB, KUPOB, HUTPOCOCAUHEHUUW M AMHHOB, AMHHOKHUCIOT, OEJIKOB,
yraeBoAoB (MOHO-, M- M MOJHMCAXapUAOB), WLIIOCTPUPOBATh I'€HETUYECKYIO CBS3b
MEXIy HUMH  YPaBHEHUSIMHU COOTBETCTBYIOIIUX XUMHYECKUX peaxkuun
C CIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYI;

c(hOpMUPOBAHHOCTh YMEHHUS MOATBEPKIATh HA KOHKPETHBIX IMPHUMEPAX XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHMYECKHUX COCAMHEHMH OT KPAaTHOCTH U
THUIIa KOBAJEHTHOW CBSI3H (G- M TT-CBSI3M), B3AMMHOI'O BJIMSIHUSI @aTOMOB U TPYIIIT aTOMOB
B MOJIEKYJax;

c(OPMUPOBAHHOCTh YMEHMsI XapaKTepU30BaTh MCTOUYHUKH YTIEBOJOPOJAHOIO
ChIpbst (He(PTh, MPUPOIHBIN Ta3, Yrojib), CHOCOOBI €ro MepepadOTKH M MPAKTHIECKOE
IpPUMEHEHUE POYKTOB MEPepadOTKH;

c(hOpMHUPOBAHHOCTH BJIJCHHS CUCTEMON 3HAHUI O €CTECTBEHHO-HAYUYHbBIX METOAAaX
NO3HAHUS — HAOJIIOJICHUH, U3MEPEHUH, MOJCIUPOBAHUHU, HKCIIEPUMEHTE (peaibHOM U
MBICJIEHHOM) U YMEHUSI IPUMEHATH 3TH 3HAHUSI;

c(hOPMHUPOBAHHOCTh YMEHHMSI TNPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIbHON
NEeSTeIbHOCTH — aHaJllu3 W CHUHTE3, CpaBHEHHE, 0000IeHue, CUCTeMaTH3allHIo,
BBISIBJICHUE NPUYUHHO-CIICICTBEHHBIX CBA3CH — Ul U3YyYEHUS CBOMCTB BEILECTB U
XMMHUYECKUX PEaKIUi;

c(OPMUPOBAHHOCTh YMEHHI: BBISIBISATH B3aUMOCBSA3b XUMHUYECKUX 3HAHUU
C TMIOHATHUSIMU U MPEACTABICHUSMU APYTUX €CTECTBEHHO-HAYYHBIX MMPEAMETOB s Ooee
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OCO3HAHHOTO MOHMMAaHHUs CYIIHOCTH MaTEpPUAJIbHOTO E€JUHCTBA MHUpPA, MCIOJIb30BAThH
CHUCTEMHbIC 3HAHUS MO OPraHUYECKOW XUMHUHU 1Jisi OOBSACHEHUS U TMPOTHO3UPOBAHUS
SABJICHUHM, UMEIOLIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOBOAUTH PACUETHl MO XUMHUYECKUM (popMyliaMm U
YpaBHEHUSAM XMUMHUYECKUX PEaKIUil C UCHOJIb30BaHUEM (PU3UUYECKUX BEIMYMH (Macca,
00BEM ra30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C KOJTUYECTBEHHOM
CTOPOHBI: PACUETHI MO HAXOXKJECHUIO XUMHYECKOW (hOpPMYJIbl BELIECTBA MO HU3BECTHHIM
MacCOBbIM JIOJSIM XUMHUYECKHUX JJIEMEHTOB, MPOAYKTaM CrOpaHMsl, IUIOTHOCTU
ra3oo0pa3HbIX BEIECTB;

c(hOPMHUPOBAHHOCTh YMEHUM: MPOTHO3UPOBATH, AHAIM3UPOBATH M OIICHUBATH
C MO3UIMI PKOJOTNYECKON 0€30MaCHOCTH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOM
NESATEIbBHOCTH 4YEJIOBEKa, CBSA3aHHOM ¢ mepepaboTKOM BEIeCTB, MCIOIb30BaTh
NOJIyYCHHBIE 3HAHUS JJI1 NPUHATUS TPAMOTHBIX PEHICHWH MpoOjieM B CUTyalusXx,
CBSI3aHHBIX C XUMUEH;

c(OPMHUPOBAHHOCTh YMEHHI: CaMOCTOSITENIBHO IUIAHUPOBATh U IMPOBOJUTH
XUMHUYECKUN IKCIEPUMEHT (MIOyYEeHUE U M3YYEHHE CBOMCTB OPraHMYECKUX BEILECTB,
KAauECTBEHHbBIC PEAKLNN YTJIEBOAOPOJOB PA3IMYHBIX KJIACCOB U KHUCIOPOACOAEPKAIINX
OpraHUYECKUX BEIIECTB, PEUICHUE SKCIEPUMEHTAIBHBIX 3aJad IO PACIIO3HABAHUIO
OpPraHMYeCKUX BEIIECTB) € COOJIOJCHUEM TMpaBwil OE€30MacHOro  oOpalieHus
C BEILIECTBaMU U JJaOOpaTOpHBIM 000pyI0BaHUEM, (POPMYIUPOBATH LIEIb UCCIIET0BaHUS,
NPEACTaBIATh B Pa3IMyHON (opme pe3ynbTarbl 3KCHEPUMEHTA, aHAIU3UPOBATh U
OLICHUBATh HUX JIOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTH YMEHUIA:

coONI0/IaTh MpaBWIa 3KOJIOTMYECKH LEIecCOO0pa3HOro TMOBEAEHUsT B OBITY
U TPYJOBON JAESATENBHOCTH B ILEJSIX COXPAHEHHSI CBOETO 3/I0POBbs, OKpYXKarollen
IIPUPOIJHOM CPENIbl U TOCTUXKEHUS €€ YCTOUUUBOTO Pa3BUTHS,

OCO3HaBaTh ONACHOCTb TOKCHYECKOIO JIEWCTBUS HA JKHUBBIE OPIaHU3MBI
OIPEICTIEHHBIX OPTaHUYECKUX BEIIECTB, TIOHUMAs CMbICH TTokaszareis [1JIK;

aHAJIM3UPOBATh  11€JIECOOOPAa3HOCTh  NPUMEHEHUSI OpPraHUYECKUX  BEIIECTB
B IIPOMBIIIUIEHHOCTHU U B OBITY C TOUKH 3PEHUSI COOTHOIICHUS] PUCK-TI0JIb3a;

cOPMUPOBAHHOCTh ~ YMEHHUMH:  OCYIIECTBISATh  IEJICHAINPABICHHBIN  TOHUCK
XUMUYECKON HMH(OpMalMKM B Pa3IMYHBIX MCTOYHMKAX (HaydyHas U y4yeOHO-Hay4dHas
JUTeparypa, CpeAcTBa MaccoBoll uH@opMauuu, WHTEpHET U Jpyrue), KpUTHUECKH
AHAIU3UPOBAMb XUMHUUECKYI0 HH(POpPMAIIIO, nepepabamvléams €€ WU UCHONb308ANb
B COOTBETCTBUU C MTOCTABJICHHON YueOHOM 3a/1auei.

11 KJIACC
[IpeameTHbIe pe3yabTaThl OCBOECHMS Kypca «OOIas M HEeOpraHuyeckas XUMHs)
OTPaXKaroT:
c(OPMHUPOBAHHOCTh  MPEJCTABICHUN: O MaTEepUAIbHOM €AUHCTBE  MHpA,
3aKOHOMEPHOCTSX M MO3HABAEMOCTH SIBJIEHUU MPUPOJIBI, O MECTE€ U 3HAYECHUH XUMHUHU
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B CCTEME ECTECTBEHHBIX HAyK M €€ pOJu B OOECHEUYEHHHM YCTONYHMBOIO pPa3BUTHA,
B PEIICHUU MpPOOJIeM HKOJOTUYECKOM, IHEPreTUUYeCKOM M MHUIIEBOM 0€30MacHOCTH,
B Pa3BUTUHM MEIULMHBI, CO3[JaHUH HOBBIX MAaTEPHAIIOB, HOBBIX MCTOYHHKOB SHEPIHH,
B Oo0ecrne4eHMH  palMOHAIILHOTO  MPUPOJIONOJIb30BaHUs, B  (OPMHUPOBAHUU
MUPOBO33pEHUS U OOIIEH KyJIbTYphl YETIOBEKA, a TAKXKE IKOJIOTMUECKH 0OOOCHOBAHHOTO
OTHOILIEHUS] K CBOEMY 3JI0POBbIO U IIPUPOIHON CPELIE;

BJIAJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPAs BKIIFOYAET: OCHOBOIIOJIArAIOIIIHE
MOHATHUS — XUMHYECKHUH AJIEMEHT, aTOM, SAPO aToMa, U30TOIIbI, JIEKTPOHHAS 000JI0UKa
aTroma, S-, p-, 0-aToMHBIC OpOWMTaIM, OCHOBHOEC M BO30YXKIEHHOE COCTOSHHS aToMa,
ruOpuIn3anus ATOMHBIX opOuTanei, WIOH, MOJIEKYIa, BAJICHTHOCTb,
AIIEKTPOOTPUIIATENILHOCTh, CTENEHb OKHUCJICHHUS, XUMUYECKash CBA3b (KOBaJICHTHas,
WOHHAsl, METAJUIMYECKasi, BOJOPOJHAs), KpHUCTAIUIMYECKas peIETka, XUMUYecKas
peakiusi, pacTBOP, ANEKTPOJIUTHI, HEINEKTPOIUTHI, FNEKTPOIUTUUECKAS AUCCOLIMALIMS,
CTENEHb JHMCCOLMALMU, BOJOPOIHBIM ITOKA3aTENb, OKHUCINTENb, BOCCTAHOBUTEIND,
TEIIOBOM 3P HEKT XUMUUECKOM PeaKIni, CKOPOCTh XUMUUYECKON peaKINK, XUMHUECKOe
paBHOBECHE; TEOPUM UM 3aKOHbI (TE€OpUsl AIEKTPOJUTUUYECKON JTMCCOLMALUHU,
nepuoanueckuii 3akoH [[.M1. MeHneneeBa, 3aKOH COXpaHEHHUS MAcChl BEIIECTB, 3aKOH
COXpAaHEHUS U MPEBPAIICHUS SHEPIUU MPU XUMHUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEILIECTB, 3aKOH JICUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK
XUMHUH, MUPOBO33PEHUECKNE 3HAHUS, JIEKAIIUE B OCHOBE NMOHUMAHUSI IPUUYMHHOCTU U
CUCTEMHOCTH XUMHUECKUX SIBJICHUN; COBPEMEHHbBIC TPEACTABICHUS O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJISIPHOM ¢ HAJMOJIEKYJSIPHOM YpPOBHSX;
NPEACTAaBICHUSI O MEXaHM3MaX XHUMHUYECKHX pEaKUUld, TEepMOJUHAMUYECKHUX
U KUHETUYECKHX 3aKOHOMEPHOCTSAX UX TMPOTEKaHUs, O XHWMHYECKOM pPaBHOBECHH,
pacTBOpax M IUCIEPCHBIX CUCTEMAX; (PaKTOJIOTHUYECKUE CBEACHHS O CBOMCTBAX, COCTARBE,
MOJTy4YeHUH W 0€30MacHOM HCIOJIb30BAHUM Ba)KHEHIITUX HEOPraHWYECKUX BEIIECTB B
OBITY W TPAKTUYECKOM JEATEIbHOCTH YeJOBEeKa, OOIIMX HAay4YHBIX MPUHIMIAX
XUMHUUYECKOTO TPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHHUMN: BBISBIISITH XapaKTEPHbIE NPU3HAKKA TOHATHM,
yCmauaenueams UX B3aUMOCBA3b, UCHOIb308aMb  COOTBETCTBYIOIIME  MOHSATHUSA
MIPU ONTMCAHUM HEOPTaHUYECKUX BEIIECTB U UX MPEBPaICHUIT;

cOPMHUPOBAHHOCTh ~ yYMEHHUS  MCIOJB30BaTh  XUMHUUYECKYIO CHUMBOJIUKY
Ui cocTaBieHHs (OpPMYJ BEIIECTB W YPaBHCHUM XWMHUYECKHX  PEaKIIHi,
cucreMatrueckyro HomeHknatypy (IJUPAC) u TpuBMaibHble HA3BaHUS OTICIBHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUSI OMPEACIATh BAaJCHTHOCTh U CTETICHh OKUCIICHUS

XUMUYECKHUX DJIEMEHTOB B COSIMHECHUSIX, BUJI XUMUYECKOMN CBSI3U (KOBaJICHTHAS, HIOHHAS,

MeTayuInYecKasi, BOJOPOAHAs ), TUIl KPUCTAIMYECKON PEIIETKN KOHKPETHOTO BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aBHCHUMOCTh CBOWCTB BEIIECTB

OT BHJA XUMHUYECKOW CBSI3M M THUMNA KPUCTAUIMUECKON pemETKH, OOMEHHBIN
U JJIOHOPHO-aKIENTOPHBIM MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;
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c(hOpPMHUPOBAHHOCTh YMEHHUMN: KIACCH(PHUIIMPOBATh: HEOPTaHUYECKHUE BEIIECTBA
0 MX COCTaBy, XMMHYECKHE PEaKUMU MO Pa3IUYHbIM MPU3HAKAM (YUCIY U COCTaBYy
pearupyromux BeUIECTB, TEIIoBOMY J(h(eKTy peakiuu, HU3MEHEHHIO CTeleHen
OKUCJICHUSI  DJIEMEHTOB, OOpaTMMOCTH, Yy4YacTHUIO KaTajgu3zaropa U  JIpyrue);
CaMOCTOSITENIBHO 8blOUpamb OCHOBAHUS W KPUTEPUU Ui KIacCU(PUKAIMN H3ydaeMbIX
BEILIECTB U XUMUYECKUX PEAKIUN;

c(hOPMHUPOBAHHOCTh YMEHHS PACKpPBIBATH CMBICI  I[EPUOJMYECKOr0  3aKOHA
JI.1. MeHnneneeBa U 1IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTHYECKYIO QYHKIIUU;

c(hOpMHUPOBAHHOCTh YMEHUMN: XapaKTEpU30BaTh AJIEKTPOHHOE CTPOECHHUE aTOMOB U
MOHOB XHMMHWYECKHUX JJIEMEHTOB IIEPBOrO—4YETBEPTOro mnepuoaoB Illepronndeckoi
cucreMbl [[.MI. MenneneeBa, UCNoOJb3ysl MOHATHUS «IHEPIETUUYECKUE YPOBHUY,
«QHEPreTHYCCKHE TMOMYPOBHM», «S-, P-, d-aToMHBIE OpOWTAIM», «OCHOBHOE W
BO30Y)KJIEHHOE DSHEPreTHUUECKHE COCTOSHUSI aTOMa»; OOBSICHATH 3aKOHOMEPHOCTHU
VM3MEHEHUS CBOMCTB XUMUYECKUX JIEMEHTOB U UX COCAMHECHUH 110 IEPUOAAM U IPpyHIam
[lepuonnueckoin cucremsl J[.MI. MenzaeneeBa, BaJIEHTHBIE BO3MOXHOCTA aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOEHUS UX DJIEKTPOHHBIX 000JI0UEK;

c(hOpPMHUPOBAHHOCTh YMEHUMN XapaKTEepU30BaTh (OMUCHIBATH) OOIME XUMUYECKUE
CBOICTBA BEIIECTB PA3IUYHbBIX KJIACCOB, 100MEEPHCOAMb CYIIECTBOBAHNE T€HETUYECKOM
CBSI3M  MEXKJIY  HEOPraHMYECKMMM  BEIIECTBAMHM € IIOMOILIBIO  YPaBHEHUH
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLIUM;

cOPMHPOBAHHOCTh ~ YMEHUS  PACKPHIBATH  CYIIHOCTH: OKHCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN TTOCPEICTBOM COCTABJICHHS JIEKTPOHHOTO OajaHCca ITHX
peakiuii; peakiuii IOHHOTO OOMEHA MyTEM COCTABJIEHUSI UX TOJIHBIX M COKPAIIEHHBIX
WOHHBIX YpPaBHEHHM;, peakuuid TUAPOIU3a;, PEAKIUHA  KOMIUIEKCOOOpa3oBaHUs
(Ha mpuMepe THAPOKCOKOMIUIEKCOB IIMHKA U AJIIOMUHHS);

c(hOpMHUPOBAHHOCTh YMEHUSI OOBACHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peaKUMi ¢ yUETOM UX IHEPIETUUECKUX XAPAKTEPUCTHUK, XapaKTEP U3MEHEHUSI CKOPOCTH
XUMUYECKON pPEaKIMU B 3aBUCHUMOCTH OT Pa3IMYHBIX (DAaKTOPOB, a TaKXKE XapakTep
CMEILIEHHS] XUMHYECKOTO PaBHOBECHS O] BIUSHUEM BHEUIHUX BO3JEHCTBHM (MPUHLINM
Jle llaTenne);

c(hOpPMHUPOBAHHOCTh YMEHUSI XapaKTEPU30BATh XUMHUYECKUE PEAKIUH, JICHKAIIHE
B OCHOBE TPOMBIIIUICHHOTO TOJYYEHUSI CEPHOM KHUCJIOTHI, aMMHUaKa, 00IIHUe Hay4YHbIC
MIPUHITUTIBI XUMHUYECKUX MIPOU3BOJICTB; 11e71ec000pa3HOCTh MIPUMEHCHUS
HEOPTaHUYECKUX BEIIECTB B MPOMBIIIICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS
PHUCK-TIOJIB3a;

c(hOpMHUPOBAHHOCTH BIIJICHUSI CUCTEMOM 3HAHUW O METOJaX HAyYHOTrO IMO3HAHUS
SBJICHUN TpUpOABl — HAOMIOJAEHHWE, W3MEpPEeHHE, MOJACIMPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICJIICHHBIH ), UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX, YMEHHS IPUMEHSITh
ATU 3HAHUS TPU SKCIEPUMEHTAILHOM MCCJICIOBAaHUU BEIIECTB U ISl OOBICHEHUS
XUMUYECKUX SBIICHUM, MMEKIINX MECTO B MNPHUPOAE, NPAKTUYECKON AEATEIbHOCTU
YEJIOBEKA U B IOBCEIHEBHOM )KU3HU;
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chOpPMHUPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBSA3b XUMHUUYECKUX 3HAHUHN
C TIOHSATUSIMHU U MPEJICTABICHUSIMH JAPYTHUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIJisl OoJiee
OCO3HAaHHOT'O TOHUMAaHHUs MaTepUATLHOTO €IMHCTBA MUPA;

c(hOPMHUPOBAHHOCTh YMEHUS MPOBOJUTH PACUYETHI: C HMCIOJIB30BAHUEM TOHSITHMA
«MaccoBas JI0J1s1 BEIIECTBA B PACTBOPE» U «MOJIIpHAsi KOHIIEHTPALUSD); MacChl BEIIECTBA
nin 00bEMa raza Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCce WM O0OBEMY OJIHOTO
U3 YYACTBYIOIIMX B PEAKIMH BEIIECTB; TEIUIOBOTO 3¢ @deKTa peakiuu; 3HaYeHUs
BOJIOPOJAHOTO IIOKA3aTelsl PacTBOPOB KHUCIOT M IIECJIOYEW C W3BECTHOM CTEIEHBIO
JMCCOIUAIINK; Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CIIU OTHO
M3 MCXOJHBIX BEHIECTB JAHO B BHUJAE PACTBOpPA C OMPEACIEHHOM MaCcCOBOM IOJIEH
PacTBOPEHHOTO BEIIECTBA WJIM JIaHO B HM30BITKE (MMEET MPUMECH); JOJHM BBIXOJIA
MPOJIYKTa PEaKIIUK; OOBEMHBIX OTHOIIICHHH T'a30B;

c(hOPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO IUJIAHUPOBAaTH U MPOBOJUTH
XUMHUYECKUH SKCIEPUMEHT (MPOBEICHUE peaKIMii MOHHOTO OOMEHa, IMOATBEPIKICHUE
Ka4eCTBEHHOI0 COCTaBa HEOPraHUYECKHX BEIIECTB, OMPEICICHUE CPEAbl PaCTBOPOB
BCIIIECTB C IIOMOIIBIO HHIMKATOPOB, H3Y4YEHHUE BIUSHHUS Pa3IUYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHUYECKOW pPEaKIMU, PEIICHUE SKCIECPUMEHTAIbHBIX 3a7a4 [0 TeMaM
«Metambe» u «Hemeramisl»y) ¢ coOMoJieHHEM TMpaBuil 0O€30MacCHOr0 OOpalieHUs
C BEIIIECTBAMHU U J1JA0OPaTOPHBIM 000pyaOBaHHEM, (POPMYIUPOBATH 11€JIb UCCIICIOBAHMUS,
npeocmaensames B pa3audHON (popMe pe3ynbTaThl SKCHEPUMEHTA, AHAIUZUPOBAND
Y OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpPMHUPOBAHHOCTh YMEHHI: COOJIO/IaTh MpaBUjia MOJb30BAHUS XUMHUYECKOU
MOCY/I0H U JTaO0paTOPHBIM 000pYAOBAaHHEM, OOpAIIICHHUS C BEIIECTBAMH B COOTBETCTBUH
C UHCTPYKIIMSMHU T10 BBIMOJHEHHIO JIAOOPATOPHBIX XUMUUYECKUX OMBITOB, SKOJIOTMYECKU
11e71eco000pa3HOTO MOBEICHUS B OBITY U TPYAOBOM AEATEIBLHOCTH B IEISAX COXPaHEHUS
CBOETr0 3/I0POBbS, OKPYXKAIOIIEH MPUPOIHON Cpellbl U JTIOCTUKECHUS €€ YCTOMYHMBOTO
pPa3BUTHUA, OCO3HABAMb OINACHOCTh TOKCHYECKOrO JACHUCTBUA HA JKUBBIE OPTaHU3MBI
OIPEICTIEHHBIX HEOPTaHUYECKUX BENIECTB, MOHMMAas cMbIciI nmokazarens [1/K;

chOPMHUPOBAHHOCTh ~ YMEHHH:  OCYIIECTBIIATh  IICJICHANIPABICHHBIH  TTOMCK
XUMHUYECKON HMHGpOpMAIMKM B Pa3IMYHBIX HCTOYHHMKAX (Hay4yHas W Yy4eOHO-HaydHas
JauTepaTypa, CpeAcTBa maccoBoil uHpopmaiuu, WMHTEpHET WM Apyrue), KPpUTUUECKU
aHAJM3UPOBATh XUMHUYECKYIO HH(QpOpMaIuio, TMepepadaTbiBaTh €€ U HMCIO0JIb30BATh
B COOTBETCTBHUH C MOCTABJICHHOHN yueOHO 3a1aueii.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Haumenosa
No Komunu OcCHOBHBIE BUIBI AESITEILHOCTH 90P
HUE [IporpammHoO€ conepkaHue
/o €CTBO 00yJarommxcsl
pa3zuenon
4acoB
U TEM
y4e0HOTO
npeaMeTa
Pa3nen 1. TeopeTudeckne 0CHOBbI OPraHMYECKOIl XUMMUHU
1.1 | IIpeamer 8 [Mpenmer u 3HadeHue opranudeckoid | PackpeiBaTh cMbIc u3ydaembix mousituii | https://foxfo
OpraHUYEeCKOM XUMUH, TIPEJCTABICHUE O (BBLACIIATH UX XapaKTEPHbIE rd.ru/teache
XUMUH. MHOT000pa3uMOPTraHUICCKUX NPU3HAKHW) U IPUMEHSITh 3T oHATHspHu | r-dashboard
Teopus COCIMHEHHUH. OMMCAHUM COCTaBA U CTPOCHHUSI BELIECTB,
CTPOEHU DIIEKTPOHHOE CTPOEHUE aToMa JU1sl OOBSICHEHUSI OTJIETLHBIX (PAKTOB U
A yIJepo/1a:0CHOBHOE U BO30YK/IEHHOE | SIBJICHUIA.
Opranuy COCTOSIHUS. PackppiBaTh  CMBICT  TOJIOKEHHN
€CKHX BaneHTHbIE BO3MOXHOCTH TEOPUU CTPOCHUS OPraHUYECKHUX
COEUHE aToMayriepona. BemectB A. M. bytneposa u
HUll XUMUYECKas CBS3b NPUMEHSITh WX JJIs1 OOBSICHEHHS
A. M. B OPraHMYCCKUX COCAUHCHHUSX. 3aBUCUMOCTH CBOWMCTB BEIIECTB OT
bytneposa TuneiruGpuan3anum aToma COCTaBa U CTPOCHMUS.

yraeposa.

MexaHu3Mbl 00pa3oBaHUs
KOBAJICHTHOMCBS3U (OOMEHHBIN U
JIOHOPHO-

aKkIenTopHbIi). TUms
MePEKPHIBAHUSIATOMHBIX

Hcnonbs30BaTh XUMUYECKYIO
CHUMBOJIMKY JIJISI COCTABJICHUSA
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX,
CKEJIETHBIX) (POPMYJT OPTaHUIECKUX
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opOuTanei: 6- u T-CBSI3U.
OnunapHasi, ABOMHAas W TpoWHas
cBs13b. CrIocoOBI pa3pbiBa CBsI3Ed B
MOJIEKYJIaX OPTaHUYECKUX BEIIECTB.
[TonsiTue

0 CBOOOTHOM panukane,
HyKJIeo(puIe UIIEKTpoduIIe.
Teopus crpoeHus

BEILIECTB.
Ornpenensitb BUABI XUMUYECKOU

coenuneHnd A.M. bytiieposa u ee
COBPEMEHHOE Pa3BUTHE —
CTPYKTypHAasiTeOpus
OPTraHUYECKUX COETUHCHUMN.
3Ha4YeHUE TEOPUHN CTPOCHHUS
OPTraHUYECKUX COCAUHEHUN.
MounekynspHblie 1
CTPYKTYpHBIE€ (POPMYJIBI.
CrtpykTypHbIe (POpMYIIbI
pa3IUYHBIX BUJIOB:
pa3BepHyTasi, COKpalleHHasl,
CKEJIeTHas.

N3zomepus. Buael uzomepunu:
CTPYKTYypHas,
IIPOCTPAHCTBEHHAS.
OnexkTpoHHbIE A3 (DEKTHI B
MOJIEKYJIaXOpraHUYECKUX
COEIMHEHUM.

NBayKTUBHBINA 1 ME30OMEPHBIN
s dekTol.lIpencrarienue o

CBSI3U (OJIMHAPHBIE, KPATHBIE) B
OpraHUYECKUX COCTUHECHUSX.
XapakTepu3oBaTh pOJib U 3HAUEHUE
OpraHUYeCKON XUMUU B PEUICHUU
po0JIeM PKOJIOTUUECKOM, TTUIIEBOM
0€30IaCHOCTH, B pPa3BUTUH MEIUIIMHBI,
CO3JIaHUH HOBBIX MATEPHUAJIOB, B
obecrieueHnr paruoHAIbLHOTO
PUPOJIONIOIH30BAHUS;
NOATBEPKAATh €€ CBA3b C IPYTUMU
HayKaMH.

HUcnons30BaTh Moaenu
OpraHUYECKUX BEIIECTB

JUISL WJUTFOCTPAIlUU UX XUMHUYECKOTO U
MPOCTPAHCTBEHHOT'O CTPOCHHSI.
Habmaronate 1 onmuceIBaTh
JEMOHCTPAIMOHHBIE OTBITHI;
MPOBOJIUTH U OMUCKHIBATH
71a060paTOPHBIE OMBITHI
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KJ1accu(UKauyu OpraHuYeCKuX
BemecTB. [lonsaTue

0 (DyHKLIMOHAJILHOM TpyIIIIE.
I'omomnorus.I'omonornueckue psabl.
Homenknartypa oprannyeckux
COEIMHEHUH (CucTeMaTuyecKkas u
TpUBUAJILHBIC HA3BAHUS).
Oco6eHHOCTH U KJTacCUbUKaIUS
OPTraHUYECKUX PEAKLINMN.
OKUCINTETbHO-BOCCTAHOBUTEIBHBIC
peakuuu

B OPTaHUYECKON XUMHH.
JKCNepUMeHTAIbHbIE METOAbI
U3y4YeHUsl BelleCTB U UX
NpeBpaLLCHUI:

e J/lemoHCTpanuu:

— O3HaKOMJIEHUE C o0pa3iaMu
OpraHUYECKHUX BEIIECTB U
MaTeprajaMrHa UX OCHOBE;
— OIIBITHI IO MPEBPAICHUIO
OpTraHUYECKUX BEIICCTB MPH
HarpeBaHUH(TIaBJICHUE,
oOyrJIMBaHKE U TOPEHUE).

e JIlaGopaTOpHBIE OMBITHI:

— MOJICTTUPOBAHUE
MOJIEKYJIOPTaHUYECKHUX
BEIIICCTB
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Hroro no pazneny

8

Pa3nen 2. YriieBoaopoasbl

2.1 | Ilpenens

HBIE

YTIEBOJ
OpOJIBI —
aJKaHBbI,
UKJI0AJIKAHBI

5

AJikaHbl. 'oMoJIOrnuecKuii ps
ankaHoB,00mas popmyina,
HOMEHKJIaTypa U U30MEpHSL.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI aIKAHOB, SP°-
ruOpHUAM3alis aTOMHBIX OpOHUTaIeH
yriiepoja, G-CBS3b.

Kongopmepwoi. Duznueckue
CBOICTBaaIKaHOB.

XHUMMYECKHE CBOMCTBA aJIKAHOB:
peaKIMu3aMeIeHU s, U30MEPHU3AIINH,
JNETUAPUPOBAHUS, IIMKINU3AINH,
TUPOJTN3a, KPEKUHTA, TOPEHUSI.
Haxoxnenue B mpupojie. CriocoObl
TIOJTYYCHUS ¥ IPUMEHEHNE aJTIKaHOB.
Huknoankanel. O0Omas
dbopmyia,HOMEHKIIATypa U
HU30MEpHSL.

Oco0EeHHOCTH CTPOCHUS U
XAMHUYECKUXCBONCTB MaJIbIX
(LMKIIONpOMNaH,

UKJI0O0yTaH) U OOBIYHBIX
(LIMKJIONEHTaH, [IUKIJIOT€KCaH)
uKIIoankaHoB. CriocoOnl
TIOJTYYCHHS ¥ TIPUMEHEHUE
[MKJIOAJIKAHOB

Bragets nzyqaeMbIiMu XUMHYECKUMHA
MOHSATUSIMHU.

BoigBisSTE XapakTepHble TPU3HAKU
MOHATHH, YCTaHABIIMBATh UX
B3aMMOCBSI3b, UCITIOIb30BATh
COOTBETCTBYIOIINE MOHATHUS

IIpU ONKUCAHUU COCTaBa, CTPOCHUSIU
MPEBPAIICHUN OPraHUYECKUX
COE€IUHCHUH.

Hcnonb30BaTh XUMHUECKYIO
CUMBOJIMKY JIJIsS COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpaIIEHHOM,
CKEJICTHOM) (hopMyJT YTIIEBOAOPOIOB.
VY cranaBnmMBaTh MPUHAIC)KHOCTh
BELLIECTB K ONPEIETIEHHOMY KJIacCy
YTJIEBOJIOPOJIOB IO COCTaBy U
CTPOCHHIO, Ha3bIBATh UX

110 CUCTEMATUYECKON HOMEHKIIATYPE;
IIPUBOJIUTH TPUBHUAIILHBIC HA3BAHMSI
OTJICTLHBIX MPEACTABUTENCH
yIIEBOAOPOIOB.

Onpenenarb BUIABI XUMHYECKOU CBSI3H
B MOJIEKYJIaX yIJI€BOJOPOIOB
(KOBaJICHTHAs HETIOJISIpHAs U TIOJIsIpHas,

https://fo
xford.ru/t

eacher-
dashboar
d
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Hempe
JEJIbH

13(

YTJIEBO
10pon

bl

AJIKCHBI,
aJKaIUEHBI,
AJKUHBI

14

AJikeHbl. 'oMoJIornuecKuii ps
ankeHoB,00mas popmyina,
HOMEHKJIaTypa.

DJIEKTPOHHOE U
MPOCTPAHCTBEHHOECTPOCHHUE
MOJIEKYI AJIKCHOB, SP?-
rudOpuaAn3aLns aTOMHBIX
opOuTaneit yriepoaa, 6- 1 m-
cBs3u. CTpYKTypHAas U
reomeTpuueckas (yuc-mpanc-)
n3omepus. Pusnyeckue
CBOICTBA aJIKEHOB.
XUMHAYECKHUE CBOMCTBA!
PEaKIUMUIIPUCOEIUHEHUS,
3aMEUIEHUS B O-T10JIOKEHUE
IIPU IBOMHOM CBS3H,
MOJIMMEPU3ALINU U OKUCIICHUS.
lIpedcmasnenue o mexanusme
PEeaKyuudIeKmpopuibHo20
NPUCOeOUHeHUs.

[IpaBunio MapkOBHUKOBA.
KauecTBeHHbIEpEAKIINY HA IBOMHYIO
CBSI3b.

CnocoObl oJTy4eHust u
PUMEHEHUEATKEHOB.
Ankaauensl. Knaccudukanms
AJIKaJIMCHOB (COMPSIKEHHBIE,
U30JIMPOBAHHBIC, KYMYAUPOBAHHDLE).

0- U T-CBs3b). [loaTBEp K 1aTh HA
KOHKPETHBIX NMPUMEpPAX XapaKTep
3aBHCUMOCTUPEAKIIMOHHOU

CIIOCOOHOCTH YTJI€BOJOPOJOB OT
KPAaTHOCTH U TUIIAKOBAJICHTHOM CBSI3U
(0- 1 T- CBSI3U), B3AUMHOT'O BIIUSTHUS
aTOMOB U TPYINIAaTOMOB B MOJIEKYJIaX; &
TaKXe OT 0COOCHHOCTEHN pearnu3aiuu
PAa3INYHBIX MEXAHU3MOB MPOTEKAHUS
pEaKIuu.

XapakTepu30oBaTh COCTAB, CTPOCHHUE,
pUMEHEeHHE, (PU3NYECKUE U XUMUYECKUE
CBOICTBA, BAXKHCHIIIME CIIOCOOBI
MOJIyYEHUS YIJIEBOI0POIOB,
MPUHAICKAIUX K PA3TMYHBIM KJIaccaM.
BBISBIISTE TEHETUYECKYIO CBSI3b MEXKTY
YTJIEBOAOPOIAMU PA3IMYHBIX KJIACCOB U
MOATBEPKAaTh €€ HATMUYUEYPaBHECHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKUX pPEaKIUi
C UCTI0JIb30BAHUEM CTPYKTYPHBIX(HOPMYIT
BECILIECTB.

XapakTepu30BaTb UCTOUHUKHU
YTIEBOAOPOJTHOTO CHIPHS (HE(TH,
PUPOIHBIN Ta3, YTOJIb), CIOCOOBI UX
nepepaboOTKU U MPAKTHIECKOE
MPUMEHEHUE MOTYy4aeMbIX ITPU ITOM
MPOAYKTOB.

Hcnonb3oBaTh 001IEHAYYHBIE METOIbI
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Oc00EHHOCTH 3JIEKTPOHHOTO
CTPOEHUS UXUMHUYECKUX CBOMCTB
COTIPSDKEHHBIX TUeHOB, 1,2- u 1,4-
MIPUCOEINHEHHE.

[Tonumepun3anus COnpsKEHHBIX
nreHoB.CriocoObI MOTyUYeHHS U
MIPUMEHCHUE aJIKAJUECHOB.
AnkuHbl. ["'oMogorudeckuit psi
IKWHOB,0011as popmyia,
HOMEHKJIATYypa U U30MEPHUSL.
DJIEKTPOHHOE W TPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJT AIKUHOB, SP-
TUOpUAN3ALINS DTICKTPOHHBIX
opOuTasei atoMa yriepoa.
DOU3NYECKHUECBOMCTBA aJIKHHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIIUU
MPUCOEANHEHUS, TUMEPU3ALIUU U
TPUMEPU3ALIMN, OKUCIICHHUS.
KucnorHbie cBOMCTBA aJIKUHOB,
MMEIOIINX KOHUEBYIOTPOUHYIO
cBs3b. KauecTBeHHBIE peaKkIunuHa
TPOUHYIO CBSI3b.

CnocoObI moJy4eHus: U TPUMEHEHHUE
AJIKUHOB

MO3HAHMSI IPU CAMOCTOSITETEHOM
IUTAHWPOBAHUU, TIPOBEJACHUU U OTIMCAHUHU
XUMHUYECKOTO IKCIIEPUMEHTA
(J1abopaTOpHbIE OMBITHI U MPAKTUYECKHE
pabotsl). CieioBaTh MpaBuiamM
0e3011acHOM pabOoThI B TAOOPATOPUU MPH
UCIIOJIb30BAaHUU XUMHYECKOU MOCYIbl U
000pyI0BaHUs, a TAKKe MpaBUiiaM
oOpallleHHsI C BEIIECTBAMU B
COOTBETCTBUH C HHCTPYKITUSIMH
BBITIOJTHEHUS TaOOPATOPHBIX OMBITOB U
MPAKTUYECKUX padOT MO MOIYYSHUIO U
U3YYEHUIO OPraHUYECKHUX BEIIECTB.
[IpeacTaBisTh pe3yabTaThl SKCIIEPUMEHTA
B (hopme 3arrcu ypaBHEHUN
COOTBETCTBYIOIIMX PEAKIIUN U AeTaTh
BBIBOJIbI HAa UX OCcHOBE. [IpoBOANTH
BBIUMCIICHUS JIJIsI ONTPEICTICHUS
MOJIEKYJISIPHOU (POPMYJIBI OPTaHMUECKOTO
BEIIECTBA M0 YPAaBHEHUIO XUMHUYECKOU
PEaKIMK U 110 MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJIAIIUX B €r0 COCTaB, IO
Macce (00beMy) MPOTYKTOB CTOPAHUSL.
CamMOoCTOATENBHO IIIAHUPOBATH U
OCYIIECTBIISITH CBOIO TIO3HABATEIHHYIO
NEeATEIbHOCTD; MPUHUMATh aKTUBHOE
y4acTHe B IPYINIOBON yueOHOM
JEeSITEIbHOCTH
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2.3

ApomaTtuueck
ue
YTIE€BOAOPO/IBI
(apensi)

ApomaTH4ecKue yrieBoA0pOIbl.
['omonornueckuit psiy apeHoOB,
oOmas ¢popmysia, HOMEHKIIaTypa
U U30MEPHSL. DTEKTPOHHOE U
MPOCTPAHCTBEHHOE

CTPOCHHE MOJIEKYJIbI O€H3071a.

Ilpasuno apomamuunocmu,
npUMepvLlapPOMAMUYECcKUxX
coeouHeHul.

Pu3NUECKHE CBOMCTBA aPCHOB.
XuMHJecKne cBoiicTBa OCH30J1a
U €TOrOMOJIOTOB: PEAKIIUN
3aMeIeHHUS

B OCH30JIbHOM KOJBIIE ¥
YTIIEBOAOPOTHOMPATUKAIIE, PEaKITUH
MIPUCOCTUHEHUS,

OKMCJICHHE TOMOJIOTOB OCH30.1a.
Peaxyuu snexmpogunvroco
samewerus. IIpeacraBnenue oo
OPUEHTHUPYIOIIEM JIECTBUU
3aMECTUTENEH B OCH30JIbHOM
KOJIbIIC Ha MPUMEPE AIKHUIbHBIX
paanKagoB, KapOOKCHUIHLHOM,
TUAPOKCUIIBHBIN, aMUHO- U
HUTPOTPYIII,aTOMOB TaJIOTCHOB.

OcobenHoctu XUMUYECKUX
CBOMCTB CTUpPOJIA.
ITonmumepuzanus CTHUpOJIA.
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Crioco6sl MOJTyYeHUs u
IPUMEHEHHE
apOMAaTHYECKHX YTIIEBOIOPOJIOB

2.4 | Ilpuponnsie [Tpuponusiii ra3. [lomyTtHbie
VUCTOYHHUKHU HedTsubierassl. Hedto 1 eé
yTIEBOAOPOIO0 MIPOUCXOKJICHHUE.

B U UX KameHnHsb1l1 yrons u
nepepaboTka IPOAYKTHI €ronepepadoTKy.
CrniocoObl epepaboTKu
He(TH: IeperoHKa, KpeKUHT
(TepMUYECKHA,
KATAJIMTUYECKUI ), pU(PpOPMUHT,
UPOJIU3.
[IpoykThl nepepabOTKH HEPTH,
UX IPUMEHEHUE B
MPOMBIIIUIEHHOCTUU B OBITY.
['eneTnueckasi CBA3b MEXIY
pa3IUYHBIMU
KJIACCAMH YTJIEBOJOPOJIOB

2.5 | Tanorennpown DJIEKTPOHHOE CTPOCHUE
3BOJIHBIE raJIOr€HONPOU3BOHBIX
yTIEBOA0PO YTJIE€BOJOPOIOB.

JIOB Peakuum 3amMenieHus

rajJjoreHaHa TuAPOKCUI,
HUTPOTPYIILY,
UHMAHOTPYIIILY,
AMUHOTPYIIITY.
JlericTBue Ha
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raJIOTCHIIPON3BOTHBIE
BOJIHOTO M CITMPTOBOTO
pacTBopa IIEI0YH.
Bzaumonericteue
JUTAJIOTCHAIKAHOB C MAarHUEM H
koM. [ToHsiTHE 0
METaJUI0OPTaHUYECKUX
coequHeHusax. Mcnonp3oBanue
raJIOreHIPOU3BO/IHBIX B OBITY,
TEXHUKE UB CHHTE3E.
IKCNepuMeHTATbHbIE METOIbI
U3Yy4YeHHs BelleCTB M X
NpeBpaLIeHNH:

e JlemoHCTpanuu:

— JeMoHcTpanus GU3NIeCKuX
CBOWCTBYTJIEBOJIOPOJOB
(pacTBOPUMOCTS);

— Ka4yeCTBEHHBIE PEaKITNU
YTJIEBOIOPOIOB PA3IUUYHBIX
KJIacCOB (00eclBEUMBaHUE
OpOMHOM MJT MO THOUBOJIBI,
pacTBopa NepMaHraHara Kajius,
B3aUMOJIEMCTBHE alleTUJICHA
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C aMMHaYHBIM PaCTBOPOM
okcujiacepedpa);

— 00pa3Iibl I1acT™Mace,
Kay4qyKOB UPE3UHBI;

— KOJUICKIIMH «HG(bTL» )51 «YFOJ'II)»;

— BHUAEO(parMeHT
«BynkaHu3anuspe3nHb.

e JlabopaTopHbIE ONBITHI:

— O3HaKOMJICHHUE C
oOpa3namu miactmacc,
Kay4yKOB U PE3UHBI;

— MOJIEIIMPOBAHUE MOJIEKYJI
yIIEBOAOPOJIOB U
raJIOr€HOMPOU3BOIHBIX

— TI0JlyY€HHE METaHa U
M3y4YE€HUE ErOCBOICTB;

— TIOJIy4Y€HHE aleTusIeHa U
M3y4YE€HUE ETOCBOMCTB.

e [IpakTHueckue paboThI:
No 1. ITonnyyenue sTuneHa u
W3yYEHUEETO CBOMCTB.

e PacuéTHbIC 3a/1a4N:

— ONpEAcIICHUE
MOJIEKYJIIPHOI (hOpMyIIbI
Opras. BEIECTBA 10 MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIMX B €T0 COCTaB;
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— HaXO0XXJCHHE MOJICKYIISIPHOM
(bOpMyITBIOPTAHUYECKOTO
coeIMHEHUs 1Mo Macce (00beMy)
MPOAYKTOB CTOPaHHSI,

PacyEThI 10 YPABHEHUIO XUMUYECKOU

peaxIu

Htoro mo pazgeny 35

Paznen 3. Kuciiopoacoaepxaniye opraHnyeckue coeInHeHHst

3.1 | Cuptel. @enon| 11

[IpenenpHbIE OTHOATOMHBIE CIUPTHI.
Crtpoenue MoJeKyI (Ha IpuMepe
METaHOJa M 3TaHOJA).
["oMonorudeckupsia, odmias
dbopmyna, usomepusl,
HOMEHKJIaTypa U KiaccupuKaius
cupToB. Duznyeckne CBOMCTBA
crupToB. BogopoaHas cBs3b.
XUMUYECKHE CBOMCTBA: PEAKIINHT
3aMelIeHus, JerUApaTalu,
OKHCJICHHUSI,B3aUMOJICHCTBHE C
OpraHUYECKUMU U
HEOPTaHUYECKUMH KHUCIOTaMHU.
KauecTBeHHas peakuus Ha
OJIHOATOMHBIECITUPTBHI.
du3nogornyecKkoe AeUCcTBUE
ATaHOJIa U METaHOJIa HAa OPraHUu3M
yesioBeka. CriocoObl MOay4YeHus u
MPUMEHEHUE OJTHOATOMHBIX
criuptoB. [IpocTeie 2¢upsl,

PackpbiBaTh cMbICT U3y4aeMBbIX
MOHATHUH (BBIJIEIATH UX XapaKTEepPHbIC
MPU3HAKN) U IPUMEHSTH 3TH HOHATUATIPU
ONMCAaHUH COCTABA U CTPOCHUS BEIIECTB,
JUTsl OOBSICHEHUS OTACNIbHBIX (PAKTOB U
SIBJICHUU.

Hcnonb30BaTh XUMHYECKYIO

CHUMBOJIUKY JIJII COCTABJICHUS
MOJIEKYISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOMH, COKpAIIEHHOM )

bopMyIT KHUCIIOPOICOAEPIKAIITNX
OpraHUYECKUX BEIECTB.

VYcranaBauBaTh NPUHAIEKHOCTh
KHCJIOPOJA0COEPKAIINX OPraHUuYECKUX
BEILIECTB

K OIpeIeIEHHOMY KJIacCy MO COCTaByU
CTPOCHUIO, HA3bIBATh UX

0 CUCTEMATUYECKON HOMEHKJIIATYPE;
MPUBOJUTH TPUBHAIHHBIC HA3BAHUS

https://
foxford

.ru/teac
her-
dashbo
ard
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HOMEHKJIaTypa U
nzomepusi. OCOOEHHOCTH
(UBUYECKUX UXUMUIECKUX
CBOWCTB.

MHoroaroMHbI€ CIINPTHI:
OTHUJICHI'TIMKOJIbU TTIMICPUH.
du3nYeCcKrue 1 XUMHUYCCKUE
CBOMCTBA: PCAKIHH 3aMCIICHUA,

B3aI/IMOI[eI‘/IICTBI/IC C OPraHn4CcCKuMHn

Y HEOPTaHUYECKUMU KHCIOTaMH,
KauyecTBEHHAas peakuus

Ha MHOTOAQTOMHBIE CITUPTHI.
®u3noI0rnYecKoe AelcTBIE

Ha OpraHu3M 4YeJIOBeKa.
CriocoObITIOTyYeHHS U
pPUMEHEHHE

MHOTOaTOMHBIX CIIMPTOB.
®enon. CTpoeHre MOJIEKYJIbI,
B3aMMHOEBIUSHUE
T'HJIPOKCOTPYNIbl U OEH30JIbHOTO
sapa. PU3n4ecKrue CBOMCTBA
dbenona. OcobeHHOCTH
XUMHUYECKUX CBOMCTB (peHoIa.
KauecTBeHHBIE peakiMy Ha
¢denon. TokcnuHOCTH (eHoa.
Crioco0Ob! osTyueHus 1
npuMeHeHue QpeHoua.
denosopmanbaeruaHas cMosa

OT/CJIbHBIX MPEICTABUTEIIEH
KHUCJIOPOJICOJICPKAINX COCTMHEHNM.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
pUMEHEeHHE, (PU3NYECKUE U XUMUYECKUE
CBOMCTBA, BaKHEUIINE CIIOCOOBI OJTyUYECHHS
pEACTABUTEIICUPA3TUYHBIX KJIACCOB
KHCIIOPOCOIEPKAIINX COSAUHEHU;
BBISIBJISITh TEHETUYECKYIO CBSI3b

MEKy HUMU U TOATBEPKIATh €€
HaJM4Yue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKHUX
peakiuii C UCOJIb30BAaHUEM
CTPYKTYPHBIX (DOPMYIT BEIIECTB.
[TonTBepkaaTh HA KOHKPETHBIX
IpUMEpPAX XapakTep 3aBUCUMOCTHU
PEaKIMOHHON CITIOCOOHOCTH
KHCIIOPOACOIEPKAILINUX

OpraHUYECKUX BEIIECTB

OT (PYHKIIMOHAJIBHBIX TPy

B COCTaBE€ UX MOJIEKYJI, B3AUMHOT'O
BIIMSIHUSI aTOMOB U TPYIIIT aTOMOB B
MOJIEKyJIax; a TaKkKe

OT 0COOCHHOCTH peali3aIlii Pa3IMIHbIX
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3.2

KapOoHubHbI
e

COEJIMHEHHUS:
anbACTUIbI U
KETOHBI.
KapGoHoBsie
KHUCIIOTHI.
CnoxHbie
3(uUpBHI.

Kups

21

KapGonuiibHbIe cOeIMHEHUS:
aJIbJIETUBIM KETOHBI. DJIEKTPOHHOE
CTpOEHHue

KapOOHWJIBHOW TPYIIIBI.
['omosornueckue psasl

aJbJIETU0B UKETOHOB, 001I1ast
dbopmyna, uzomepus

¥ HOMEHKJarypa. Pusznueckue
CBONCTBA

anbAETUI0B U KETOHOB.
XUMHUUYECKHE CBOMCTBA

aJbJIETUIOB U KETOHOB (peakiuu
MPUCOETUHEHNUS ).

IIpeocmasnenue o mexanuzme
PEeaKyuiHyK1eopuiIbHO20
npuUcoeoOuHeHusl.

Oxwucienue aiplIeruaoB,
KauE€CTBEHHbIE PEAKIINU albJACTHIOB.
CriocoObl IOJTy4eHUS U IPUMEHEHUE
aJbJIETUJOB UKETOHOB.
OIHOOCHOBHBIE IPEAECTBHBIC
KapOOHOBBIC KHCIIOTHI.
OCcoOEHHOCTH CTPOEHUS MOJIEKYJI
KapOOHOBBIX KUCJIOT. 30Mepus u
HOMEHKJIaTypa. Pusndeckue
CBOMCTBA, BOJOPOIHBIE CBSA3H.
XUMHUYECKHE CBOMCTBA: KUCIOTHBIE
CBOMCTBA, peakus dTepuPpuKalni,

MEXaHU3MOB IPOTEKAHUSA PEAKLIUN.
OnuceIBaTh COCTaB, XUMUYECKOE CTPOCHUE
Y IPUMEHEHUE )KUPOB U YTJIEBOJIOB,
XapaKTEPU30BaTh UX 3HAYECHUE JJIS
KU3HEIEATEIIbHOCTUOPTaHU3MOB.
Oco3HaBaTh ONTACHOCTH BO3JCHCTBHS HA
YKUBBIC OPTaHU3MBbI OIIPEIEIICHHBIX
KHCIIOPOACOIEPKAILINX

OpraHUYeCKUX BEIIECTB U MOACHSITH Ha
npuMepax crnocoObl yMEHbLICHUSIU
IIPENOTBPALICHUS UX BPEIHOTO
BO3JICHCTBHSI HA OPTraHU3M YEJIOBEKa.
Hcnonp30BaTh 001IEHAYYHBIE METOIBI
NO3HAHUS

42




pe€aKkunmn C y4aCTUCM
YIJICBOAOPOAHOTOpAaaAnKaAJIa.

[lonsATne 0 IIPOU3BOIHBIX
KapOOHOBBIX KHCJIOT: CJIOKHBIE
auUpHI, AHUOPUOBL,
2a102eHan2uOpUobL, amuowt,
HUMPUTIBL.

Oco0OeHHOCTH CBOMCTB
MYpPaBbUHOWKUCIIOTHI.

Mmuoroo6pasue kapOOHOBBIX
kuciioT. OcoOEHHOCTH CBOMCTB
HEIpeIeTbHBIX HapOMAaTHIECKIX
KapOOHOBBIX KHCIIOT,
JTMKapOOHOBBIX KHUCIIOT,
THIPOKCUKAPOOHOBBIX KUJIOT.

IPU CAMOCTOSITETLHOM
IUTAHWPOBAHUU, TIPOBEICHUU U

OMHCAHUN XUMUYECKOTO

AKcIiepuMeHTa (J1ab0paTOpHBIE OMBITH U
npaktudyeckue padbotsl). CiieqoBaTh
npaBuiiaMm 0e30MmacHONPadbOThHI B
nabopaTopuu

IIPU UCTIOJIF30BAaHNN XUMHUYECKOM MOCYIbI
1 000pyI0BaHUsl, a TAKXKE IpaBUIaM
oOpallieHus C BELECTBAMUB COOTBETCTBUU
C HHCTPYKITUSIMU BBITTOJTHEHUS
71a00paTOPHBIX OMBITOBU MPAKTUYECKUX
pabot

10 TIOJTYYEHUIO U U3yUEHUIO
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[IpencraBuTenu BHICIINX
KapOOHOBBIX KHCJIOT:
CTE€apUHOBAsI, MAIbMUTUHOBAS,
OJIEMHOBAS, JUHOIEBAS,
JIUHONEHO0BAS

KHUCIIOThL. CIOCcOOBI

MOJIYYEHHUS U IPUMEHEHHE
KapOOHOBBIX KHCIIOT.

CrnosxHble 3QUpHI.
["'omonorudeckuit psi,o001as
dbopmyna, usomepus u
HOMEHKJIaTypa.

Kupsi: ctpoenue, puznueckue u
XAMHWYECKUE CBOMCTBA KUPOB:
TUJIPOJIA3B KUCJION U IIEJTOYHOU
cpenax.

Oco0eHHOCTH CBOMCTB KUPOB,
COJIEpIKaIllUX OCTATKU
HeTMpeaeTbHBIX)KUPHBIX KUCIIOT.
JKupsl B mpupoe.

Mpb11a Kak cOJii BBICIIUX
KapOOHOBBIX

KHCJIOT, UX MOIOIIEE ICUCTBHE.
Iouamue

0 CUHMEMUYECKUX MOIOUUX
cpeocmeax(CMC)

OpPraHUYECKUX BELIECTB.
[IpencraBisTe pe3ysbTaThl

AKCIIEPUMEHTA B (hOpMeE 3arucu

YPaBHEHUI COOTBETCTBYIOLIUX

peaKkLmii U JenaTh BbIBOJBI HAa UX

OCHOBE.

IIpoBOANTH BEIYMCIICHHUS

JUTSL OTIPEACIICHUS MOJIEKYJIIPHON (DOPMYJIBI
OPraHUYECKOTO BEIIECTBA 10 YPABHEHUIO
XUMHUYECKOHN PEaKIMUU IO MACCOBBIM
JOJISIM aTOMOB 3JIEMEHTOB, BXOJAIINX B €T0
COCTaB, a TAK)XKXE HA ONPEEIICHUE A0TIU
BBIX0/Ia POAYKTa pEeaKIuu

OT TEOPETUYECKU BO3MOKHOTIO.
CamMOoCTOATENBHO IUTAHUPOBATH U
OCYILIECTBIISTH CBOKO NTO3HABATEIIBLHYIO
NEATEIbHOCTh; IPUHUMATh aKTHUBHOE
y4acTHe

B TPYIIIOBON YYEOHOM JEATEIIBHOCTH
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3.3

YraeBoabl

OO6111ast xapakTEepUCTUKA YTIIEBOJIOB.

Knaccuduxkanus yrneBogos
(MOHO-, TU-U TIOJTMCaXapH/JIbl).
Monocaxapuabl: TII0K03a,
bpykTO3a,prd03a, rajakTosa,
JIe30KCHUpud03a.

Pu3nyecKrue CBOMCTBA U
HaxX0JICHUE B IIPUPOJIE.
dotocunTes. Onmuueckas
uzomepus. Konvuamo-yennas
maymomepus Ha npumepe
MOJIEKYIbl 2NIIOKO3bl, NPOEKYUU
Xeyopca, a- u f-anomepsi
2NIIOKO3bL.

XUMHUUYECKHE CBOMCTBA TJIFOKO3BI:
C Y4aCTHEM CHUPTOBBIX U
aNnbAETUIHOUTPYII, CIUPTOBOE U
MOJIOYHOKHCIIO€ OpOKeHHUE
TJIFOKO3BI.

IIprmeHenue TIIrKO03kL, €€
3HAYEHUEB
KUZHEACATEIbHOCTU
OpraHu3Ma.

Jucaxapuapl: caxaposa,
MallbT03a U JIAKTO03a.
BoccranasimBaromue u
HEBOCCTAHABJIMBAIOIIINE

I CaXapu/Ibl.
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['mapoisns caxapossl.
Haxoxnenues npupone u
IIPUMEHEHHUE.

[Tonucaxapunasl: Kpaxmail,
TJIMKOTEH U LEJUTI0I03A.
Crpoenue MaKpOMOJIEKYJT
Kpaxmaja, TJIMKOTEHA u
LEJUTIOJIO3BI.

dusnyecKre CBOMCTBA
KpaxMaJla U LEJUTI0JIO3bL.
XUMHUYECKHUE CBOMCTBA
Kpaxmaina (TUIpou3,
KaueCTBEHHASIPEAKIIUS C
nogom). XuMu4yecKue
CBOMCTBA LEJUTIOJIO3BI
(rugponus, peakuus
noyiyueHue 3pupon
uesnono3sl). [lonstue
00 MCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a,alleTaTHBIN IIEJIK).
IKCIEPUMEHTAIbHbIE METOAbI
® 3y4YeHNs BellecTB U UX
NpeBpaLLCHHIA:
e JlemoHCcTpanuu:
— CBOMCTBA CIIUPTOB:
pPacTBOPUMOCTHB BOJIE,
B3aUMOJICMCTBUE ATAHOJIA
C HATPUEM, OKHUCIICHUE ITUIIOBOTO
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CIIUPTAUXPOMATOM KaJHUsI

(BO3MOYKHO HCIIOJIb30BaHHUE

BUJICOMATEPUAIIOB);

— KauyeCTBEHHbIE PEaAKIINH

aJbJAETUI0B:C aMMHUAYHBIM

pPacTBOPOM OKcHJia cepedpa u

ruapokcugom meau(Il);

— XHAMHWYECKHUE CBOKCTBA

pacTBOPAyKCYCHOM KUCIIOTHI.

e JlaGopaTopHBIE OMBITHI:

— peakIus TIMiepruHa ¢

rugpoxkcugommenu(Il);

— OKHCJICHUE 3THUJIOBOTO

CIIUPTa B aJIbJCTU]

pacKaJI€HHON MEIHOMN

MIPOBOJIOKOM;

— B3aUMOJICHCTBUE PacTBOpPA

[JTFOKO3BIC TUIPOKCHUIOM

meau(1l);

— B3aUMMOJICVCTBHE KpaxMaia C
HOJIOM.

e [IpakTrueckue paboThI:

No 2. Pemienue

AKCTIIEPUMEHTAIBHBIX 3a]1a4 110

TeMe «CrupThl U EHOJIBIY;

No 3. Pemienue

AKCTIIEPUMEHTAIBHBIX 3a]1a4 110

teme «KapOoHOBBIEC KHCIIOTHI.
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CnoxHbIe 2UPBDY.

e PacuéTHbIC 3a1aUH:

— Ompe/eseHue
MOJIEKYJIAPHON (hOPMYJIbI
OpPraHUYECKOTO BEIIECTBA

10 MacCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB,BXO/ISIIINX B €TI0
cocTaB; o Macce (00beMy)
IPOJYKTOB CTOPaHUS;

110 KOJMYECTBY BEIIECTBA
(macce, 00beMy) TPOTYKTOB
peaKIMK U/ WINUCXOTHBIX
BEILIECTB,;

— pelieHre pacyETHRIX 3a/1a4
Ha OMpeJIeNICHUE JOJIU BBIXO/a
MPOIYKTapeaKkiuu OT
TEOPETUYECKH BO3MOXKHOIO

Hroro no pazneny

41

Pa3nen 4. A3oTcoaep:kainiye OpranHndeckue coeTHHeHns
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4.1

AMUWHEL.
AMWHOKMCIIOTHI.
benku

12

AMHHBI — OpraHUYECKUE
MIPOU3BO/IHBICAMMHUAKA.
Knaccudukanys aMuHOB:
anuQaTHIECKue 1
apoMaTUYECKUE; IEPBUYHBIE,
BTOPHUYHBIE U TPETUYHBIC.
CrtpoeHue MoJIeKyJ1, o01as
opmyura,

M30MepHsi, HOMEHKJIaTypa U
(bU3UIECKUECBOUCTRA.
XHUMHYECKOE CBOMCTBA
annupaTUIEeCKUX aMHUHOB:
OCHOBHBIC CBOMCTBA,
ANKUJIMPOBAHUE, PEAKIIUU

C a30TUCTOM
kucioron.Conu
aJKUJIAMMOHHUS.

AHnauH — npcacTaBUuTCIb AMUHOB

apOMaTUYECKOTO psija.

Ctpoenue anunuHa. BzaumHoe

BJIMSTHUE TPYIIT aTOMOB B
MOJICKYJI€ aHWJINHA.
Oco0EHHOCTH XUMHUYECKHX
CBOMCTBAHMJIMHA.
KauecTBeHHBIE pEaKIuy Ha
aHWJINH.

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHSATUM (BBIACTSATH UX XapaKTEPHbIE
MIPU3HAKH) U IPUMEHSATh 3TH HOHATUATIPU
OIMCAHUU COCTaBa U CTPOCHUS BEILIECTB,
JUTsl OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBIICHUU.

Hcnonb30BaTh XUMHUECKYIO

CHUMBOJIUKY JIJI1 COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHOI)

dbopMyIT a30TCOCPIKAITUX
OpraHUYECKUX BEIIECTB.

OnpenensaTh NPUHANICKHOCTD
a30TOCOEpPKAIIKNX K ONPEETICHHOMY
KJIACCY IO COCTaBYH CTPOCHUIO, HA3bIBATh
UX I10 CUCTEMaTUYECKON HOMEHKJIATYpE;
MIPUBOJIUTH TPUBHUAJIbHBIC HA3BAHUS
OTAEIbHBIX MPECTABUTEIICH.

Bemects. Xapakrepu3oBarh COCTaB,
CTpPOCHHE,TPUMCHECHHE, (PU3UICCKHE U
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CIIOCOOBI MOTYYEHUS TUTTHYHBIX
peACTaBUTENIEH a30TCOIePIKAIINX
COCIMHCHU.

https://
foxford

.ru/teac
her-
dashbo
ard
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Cnoco0slI MoJTydeHue U
npuMeHeHneanTnhaTHIeCKuX
aMHUHOB M aHUJIMHA U3
HUTPOOEH30171a.

AmuHokucnoTel. HoMeHkiatypa
u nu3omMepusi. OTaenbHbIC
MPEACTABUTENIN 0-aMUHOKHUCIIOT:
TJIMIWH, aTaHUuH, (QeHUNANaAHUH,
CepuH, 2nymamuHo8as KUucioma,
JuU3uH, yucmeur. Onmuyeckas
U3oMepust AMUHOKUCTION.!

D- u L-amunoxuciomet.
duznyecKkue CBOMCTBA
AMUHOKHCIIOT. XMMHUYECKHE
CBOMCTBA aMMHOKHUCJIOT KaK
aM(pOTEPHBIX OPTaHUYECKUX
COEIMHECHUM, pEaKIIUs
MOJIMKOHISHCAINH, 00pa3oBaHNe
MIEOTUIHOM CBSI3H.
buonornyeckoe 3HaueHUE
aMUHOKHUCIIOT.CUHTE3 IETITHIOB.
benku xak npupoaHsie
nonuMepsl. [lepBruyHas,
BTOpUYHAS U TPETUYHAS
CTPYKTypa OEJKOB.
XUMHYECKHE CBOMCTBA OEIKOB:
TUAPOIU3, IEHaTypalus,
KaueCTB. peaKkuu Ha OeJIKU.

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOICTBa OEJIKOB;

MOSICHSTh Ha IPUMEpax 3HaAYCHUEOEIIKOB
JUIsl OpraHu3Ma YesioBeKa.

[IpoBOIUTH BEIYKCIICHUS

JUTSL ONIPEICIICHNS MOJICKYJISIPHOM (OpMYJIBI
OpPraHUYECKOTO BEIIECTBA MO MACCOBBIM
JI0JIIM aTOMOB AJIEMEHTOB, BXOSILIUX B €T0
COCTaB, a TaKKe M0 YPAaBHEHUSIM
XUMHUYECKUXPEAKIHI.

Hcnonp30Bath 0011I€HAyYHBIE

METO/IbI IO3HAHUS TIPU
CaMOCTOSITEJIbHOM IJIAHUPOBAaHUH,
MPOBEJICHUH NOTICAHUN

sKcTIepuMeHTa (J1abopaTopHbIe

OMBITHI U TPAKTUYECKUE PAOOTHI).
CaMOCTOSITENIbHO TIAHUPOBATh U
OCYIIIECTBIISITH CBOIO

MO3HABATEJIbHYIO JAESITEIbHOCTD;
NPUHUMATH AKTUBHOE y4acTHe B
IPYIIOBON y4eOHOM eI TETbHOCTH
XUMHUYECKOTO
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Touamue 06

A30MCco0epIHCauUx

2emepoyUKIUYeCcKUX

COeOUHEHUSIX.

Hupumuounosuvle u

NYpUHO8ble OCHOBAHUAL.

Hyxneunoevie kuciomol:

cocmas, cmpoenue u

ouono2ULecKoepo.s.

IKCIEePUMEHTAIbHbIE METO/bI

U3y4eHUsl BelleCTB U UX

NpeBpaLIeHNH:

e JleMoHCTpanuu:

— pacTBOpeHHE OCIKOB B BOJIE;

— JeHarypanus 0eIKoB Mpu
HarpeBaHuu,

— IIBETHBIC PEaKIIUU OCIIKOB.

e [IpakTueckue paboThI:

Ne 4. Pemenune

AKCIIEpUMEHTAJIBHBIX3a/1a4 10

TemMe «A30TcoAepKanme

OpTraHUYECKUEe COCTUHEHUS;

Ne 5 Pemenue

AKCTIIEPUMEHTANIbHBIX3a/1a4

o Teme «Pacrno3HaBanue

OpTraHUYECKUX COCTUHEHUI.

e Pacuérnpie 3aga4u:

— OIIpEJIeJICHUE MOJIEKYJISIPHON
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(bopMyIIBI OPTaHUIECKOTO
BEIIECTBA 10 MACCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB,BXOIAIINX B
€ro cocTaB; 1o macce (00bemy)
IPOAYKTOB CTOPAHHUS; 10
KOJIMYECTBY BEUIECTBA (Macce,
00bEMY) POAYKTOB PEAKIIMU
W/WIIA UCXOHBIX BEILECTB;
pelIeHre pacyE€THBIX 3aJja4uHa
oTIpe/ieNieHUE JOJIU BBIX0a
MPOAYKTApEaKIUU OT
TEOPETUIECKH BO3MOXKHOTO

Hroro no pazaeny

12

Pasnen 5. BoicokoMoJieKy IsIpHbIE COeIUHEHUS

5.1

Bricokomoiek
YIISIPHBIE
COCINHEHNSA

6

OCHOBHBIC ITOHATHS XUMUH
BBICOKOMOJICKYJISIPHBIX
COCIMHCHHUI: MOHOMED, ITOJIUMED,
CTPYKTYPHOE 3BCHO, CTCIICHb
MOJIMMEPHU3ALINH, CPEIHSS
MoJIeKyJIsipHas Mmacca. OCHOBHbBIC
METOIBICHHTE3a
BBICOKOMOJICKYJISIPHBIX
COCIMHEHUH — MIOJIMMEPHU3ALIUA U
TOJIMKOHICHCALIUS.
Ilpeocmasnenueo
cmepeope2yisipHOCIU U
HAOMOJEKYNAPHOLL

Brnanets n3ydaeMbpIMU XUMUYECKUMU
MOHATHUSMU: PACKPBIBATH CMBICI U3y4aeMBbIX
MOHSTUN ¥ IPUMEHSITh 3TU MOHSATHUS TIPU
OTIMCAaHWH COCTaBa M CTPOCHHUS
BBICOKOMOJICKYJISIPHBIX OPTaHUYECKUX
BEIIECTB,

JUTS1 OOBSICHEHUS OTIEBHBIX (PAKTOBU
SIBIICHUH.

Hcronp30BaTh XUMHUYECKYEO

CUMBOJIMKY JIJIsS COCTaBJICHUS
CTPYKTYPHBIX ()OpPMYJI BEIIIECTB
(MOHOMEPOB 1 MOJIMMEPOB) U
YPaBHEHUN PEAKIUHN TTOJIUMEPUALUN U

https://
foxford

.ru/teac
her-
dashbo
ard
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cmpyKmype noaumepos,
3A8UCUMOCTb CBOLICNG
HONUMEPOS OM UX
MOJIEKYIAPHO20 U
HAOMONEeKYIAPHO20

cmpoeHusl.

[TomuMepHBIE MaTepUaIIbI.
IImacTmacchl (MMOJUATHIICH,
MOJIUTIPOTTUIICH,
MOJIUBUHWIXJIOPU, TOTUCTUPOT,
MOJUMETHIIMETaKpUIaT,
MOJIUKapOOHATHI,
MOJIUATUIICHTEpEPTaIaT).
VYTunuzanus u nepepadoTka
TJIaCTHKA.

DnacToMephl: HaTypaJIbHbIM,
CUHTETHYECKUE KaydyKH
(OyTaareHOBBIN, XJIOPOTIPEHOBBIH,
U30IPEHOBBIN) U

CUJIMKOHBI. Pe3nna.

Bosokna: HaTypalnbHbI€ (IIEpCTh,
IIEJIK ), ICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO),

CUHTETUYECKHE BOJIOKHA (KaIpOH U

JIABCaH).

HOJIMKOH/ICHCAIIUH.
OmnuceIBaTh COCTaB, CTPOSHUE, OCHOBHBIE
CBOWCTBA U IPUMECHEHUEKAYIYKOB,
HaubOoJee

pacrpocTpaHEHHBIX BUJIOB IUIACTMACCH
BOJIOKOH.

Hcnonp3oBath 00IIEHAYYHbIE

METOBI MO3HAHHS MTPH
CaMOCTOSITEIIbHOM

TUTAHUPOBAHHH, IPOBEJICHUN U

OIMMCAHUH XUMUYECKOTO

sKCIIepUMeHTa (J1ab0paTOpPHBIEC OMBITHI U
MpaKTUYECKHUE PabOTHhI)

53




Ilonumepwr cneyuanvroz2o
HazHaueHnus (meghioH, Keanap,
971eKMPONpo8oOauUe NOJUMEDYL,
buopasnazaemvle noIUMEPLL).
JKCHepuMeHTATbHbIE METOIbI
U3Yy4YeHMs BellecTB U UX
NpeBpPallleHu:

e JleMoHCTpanuu:

— O3HAKOMJIEHHE C 00pa3naMu
MIPUPOJIHBIX U UCKYCCTBEHHBIX
BOJIOKOH,IJTACTMACC, KAYYyKOB.
e [IpakTHueckue paboThI:

Ne 8. Pemenue
AKCTIIEPUMEHTAJIbHBIX3a/1a4 110
teme «Pacnio3HaBanue
MJIaCTMACC U BOJIOKOH

Hroro no pazneny

OBLLIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102
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11 KJIACC

Haumenosa
No Kommue OCHOBHBIE BU/IbI JICATEIIBHOCTH
i HHE CTBO IIporpamMmmHoOE conepxaHue N .
pasnenoB
o TeM 4aco
y4eOHOTO B
npeaMeTa
Pa3jnen 1. TeopeTudyeckne 0CHOBbI XUMHUH
1.1 | Crpoenue 9 Atom. CocTaB aTOMHBIX SIZIEp. PackpbIBaTh CMBICH H3y4aeMbIX https://fo
aToMma. XUMHYCCKHH dJICMEHT. NOHATHH (BBIJCISATH UX XapaKTCPHBIC xford.ru/t
[Teprnoamueck Nzotonsl. KopnyckynsapHo- MPU3HAKK) U IPUMEHSATD 3T MOHATUATIPU eacher-
Uil 3aKOHU BOJIHOBOLL 0YANU3ZM, OIMCaHWH COCTaBa M CTPOCHHS BelIeCTB, it | dashboar
[Tepuoauueck 080UICMBEHHASL NPUPOOA 00BSICHEHUS OTACTbHBIX (DaKTOB U sABJACHUU. | d
ast cuctema anekmpoHa. CTpoeHHe PackpbIBaTh CMBICT IEPUOAUIECKOT03aKOHA
XUMHUYECKUX AJIEKTPOHHBIX 000JI0UEK J1. 1. MenneneeBa u I€eMOHCTPUPOBATH €TI0
AJIEMEHTOB aTOMOB, K8AHMOBbIe YUCIA. CUCTEMATU3HUPYIOIIYIO,
J.N. DHepreTuYecKue ypoBHU U O0OBACHUTENBHYIO U TPOTHOCTHYECKYIO
Menneneesa MOAYypOBHU. ATOMHBIE OpOUTATIH. dbyHKkIMu. XapakTepu3oBaTh

Knaccudukanus XuMHuecKux
3JIEMEHTOB (S-, p-, d-, f-
aneMmeHThl). Pacnpenenenue
AJIEKTPOHOBIO aTOMHBIM
OpOUTANISIM; NPUHYUN MUHUMYMA
anepeuu, npunyun Ilaynu, npasuno
Xynoa. DEeKTPOHHbIE
KOH(UTYpallyd aTOMOB 3JIEMEHTOB
| — IVniepro10B B OCHOBHOM U
BO30Y>KJICHHOM COCTOSIHUH,
AJNIEKTPOHHBIE KOHPUTYpaIuu
HOHOB.

llousmue 06  2Hepeuu

AJIEKTPOHHOE CTPOEHUE aTOMOB (B
OCHOBHOM U

BO30YXKJIEHHOM COCTOSIHUN) M HOHOB
XUMHUYECKHUX 3JIeMEHTOB 1 — 4 epuoioB u
WX BAJICHTHBIC

BO3MOYXHOCTH, UCIIOJIb3YsI TOHATHUSAS-, P-,
d-asekTpoHHBIE OpOUTAIH,
SHEPTEeTUYECKHUE YPOBHH.

OOBIACHATH 3aKOHOMEPHOCTH
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UOHU3AYUU, SHepauu
cpoocmea K INEeKMPOHY.
DIIEKTPOOTPULIATEIHOCTb.
[Tepnoanueckuii 3aKOH
[lepnonnyeckas

CHUCTEMA XUMHUYECKUX
anemMeHToB/[. 1.

MenneneeBa. CBsi3b
[Teprnoanyeckoro 3aKoHa u
[Teprnoanveckoil CUCTEMBI
XUMHUYECKUX IJIEMEHTOB C
COBPEMEHHOW TEOPUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHMS CBOMCTB XMMHYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMHU
IPOCTBIXH CIIOKHBIX BEIIECTB I10
rpyIIam u nepuoaam. 3HaueHUeE
nepuoaudeckoro 3akona J[.M.
Menneneesa.
JKCNepUMeHTAIbHbIE METOAbI
M3Y4YCHHS BELEeCTB M MX
NpeBpALLCHNIA:

e J/lemoHCTpauuu:

— Buabl Tabmun «Ilepuonnyeckas
CUCTEMA XUMHYECKHUX
snemeHnToB/[. M.

MenpaeneeBa»

VU3MEHEHHS CBOMCTB XMMUYECKUX
3JIEMEHTOB U UX COCUHEHUN

110 MIEPUOJIaM U Ipynmam
[Tepnonnueckoii cucremsr/l. 1.
Menneneena
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1.2

Crpoenue
BEIIIECTBA.
Muoroo6pa
3ue
BEIICCTB

XumMuyeckas cBsI3b. Buabl
XUMHUYECKOMCBSI3H:
KOBAJICHTHAsI, MIOHHas,
MeTaaandeckas. MexaHnu3Mbl
00pa3oBaHus KOBAJIEHTHOM
CBSI3U: OOMEHHBIN U JOHOPHO-
AKIENTOPHBIN.

DHeprus v JjIMHa CBS3H.
[TonmapHOCTB,HAPABIECHHOCTD U
HaCBIIIIaEMOCTh

KOBAJIEHTHOM CBA3U. KpaTHble
CBSI3U.

BopoponHas cBs3b.

PackppiBaTh CMBICIT U3y4aeMBbIX

NOHATUH (BBIIEISITh UX XapaKTEPHBIC
IIPU3HAKK ) U IPUMEHSATD ITH MOHATUSATIPU
OIMHMCAaHUU COCTaBa U CTPOCHHMSI BEIECTB, IS
0OBSCHEHHSI OTJEIBHBIX (DaKTOB U SBJICHUM.
Onpenensarb BHIBI XUMUYECKONCBSI3N
(KoBaJICHTHOM, HOHHOI,

METAJTUYECKOU, BOJOPOTHON)

B COCJIMHCHUSX, THIT

https://fo
xford.ru/t

eacher-
dashboar
d

MexMOoJIeKyIIIpHBIE

B3aMMOJICHCTBHSI.

BaJleHTHOCTB U BaJICHTHBIE KPUCTAJUIMYECKON PEIIETKN
BO3MOYXXHOCTHATOMOB. KOHKPETHOT'O BEILECTBA.

Tubpuouzayus amommwvix
opbumaeti. CBA3b HIEKTPOHHON
CTPYKTYpPbI MOJIEKYJI C

UX TEOMETPUUECKUM
CTPOEHUEM

(Ha mpuMepe coeTMHEHU I
3JIEMEHTOBBTOPOTO MEPUOJA).
[IpencraBnenue o
KOMIUIEKCHBIX COCIMHEHUX.
CocTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeb,
nuranabl. KoopiuHanuonHoe
yucno. Homenkiarypa
KOMILJIEKCHBIX COCIMHEHUH.

OOBACHATH MEXaHU3M 00pa30BaHUs
KOBQJICHTHOU CBs3U (OOMEHHBIN 1
JOHOPHO-AaKIENTOPHBIN).

Onpenensate BAJEHTHOCTD U CTEIIECHb
OKHUCJICHUS] XUMUYECKHUX DJIEMEHTOB B
COEAMHEHUSX PA3IMYHOTO COCTABA.
OOBSACHATH 3aBUCUMOCTh CBOMCTB BEIIIECTB
OT BUJ]a XUMUYECKOU CBSI3UU THUIIA
KPHUCTAJUTMYECKON PEIETKHU.

HpOBOI[I/ITB BBIYHMCJIICHHUA
C UCITIOJIB30BAHUEM IIOHATUA

«MaccoBas J0JI BEIIECTBAB
pacTBope»
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3HaYeHHE KOMILUIEKCHBIX
coenquneHuu. [lonsitue

0 KOOPAWHALIMOHHOMN
xuMmuu. Bemiectsa
MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOTO
CcTpoeHus. Turbl
KPUCTAJUIMYECKUX PELIETOK
(CTpYKTYyp) U CBOWCTBA
BenecTs. [loHsTHE O
JIUCIIEPCHBIX CUCTEMAX.
HcTtuHHBIE paCTBOPBL.
[IpencraBieHue 0 KOJIIOUIHBIX
pactBopax. CriocoOsI
BBIPAKECHUS KOHIICHTPALIUU
pPacTBOPOB:MaccoOBast 105
BENIECTBA B PaCTBOPE,
MOJIIpHasi KOHIICHTPAIIUSI.
Hacplimennsie

Y HEHACBHILLICHHBIE PACTBOPHI,
pPacTBOPUMOCT.
Kpucrammoruapats!.
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Knaccudukanus u

HOMEHKJIaTypa

HEOPraHUYECKHUX BEIIECTB.

IKCNEPUMEHTAIbHbIE METO/IbI

U3y4YeHUsl BelleCTB U UX

NpeBpaLLCHN:

e J/[emoHCTpanuu:

— MOJICJIM KPUCTALTUYECKHUX
PEIIETOK.

e PacuéTHpIc 3a7a4M:

— C UCMOJb30BAaHMEM MOHSATHM

«MaccoBas J10J1s1 paCTBOPEHHOTO

BEIIECTBA», «MOJISIpHAs

KOHIICHTAIIHS

1.3

XUMHYECKHUE
peakiuu

19

Knaccudukanus XuMu4ecKkux
peaKuuii B HEOPraHUYECKOU U
OpPTraHUYECKON XUMHUH. 3aKOH
COXpPaHEHMSI MaCcChl BEIIECTB;
3aKOH COXpPAaHEHUS U
pEBpALCHUS SHEPTUU TIPU
XUMHYECKuXpeakiusax. TemnoBsie
3 PEKThI XUMHUECCKUX PEAKITHA.
TepMoxuMUYeCKHe ypaBHEHHUS.
CKOpOoCTbh XUMHUYECKON peaKIini,
€€ 3aBUCUMOCTb OT Pa3JIMYHbBIX
dbakTopoB.I'oMoreHHbIC U
reTeporeHnble peakuuu.Karamms
U KaTaJn3aTopPhl.

OO6patumble 1 HeOOpaTUMBbIE
peakunu. XuMU4YECKOe
paBHOoBecue. Koncranta

PackpbIBaTh CMBICH U3y4aeMbIX

NOHATUHN (BBIIEISTH UX XapaKTEPHBIE
PU3HAKHK) U IPUMEHSITh 3TH MOHATUIIPU
ONMCAaHUM COCTaBa U CTPOCHUS BELIECTB, IS
00BACHEHHUSI OTJEIBbHBIX (PAKTOB U SBJICHUM.
KnaccupunupoBaTh XUMHYECKUE PEAKIUH
[0 Pa3IU4HbIM PU3HAKAM (UHUCITY U
COCTaBy pearupyroumx BEUIeCTB,
TerioBoMy 3 ety

peakmu, U3MEHEHUIO CTEIICHEN

OKHUCJICHUS DJIEMEHTOB, 00paTUMOCTH,
Yy4acTHUIO

KaTaJn3aropa u T.1.);

CaMOCTOSITEJILHO BHIOMPATH

OCHOBAHUS U KPUTEPHUH

JUTSL KITaCCU(PUKALIMM XUMHUYECKHUX
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XUMHUYECKOTO PABHOBECHSI.
®axTopsl, BAUSAIOLINE HA
MOJIOKEHUE XUMUYECKOTO
paBHOBECHS: TEMIIEPATYPA,
JaBJICHHUE

Y KOHLICHTPAILINK BEIIECTB,
YyYaCTBYIOIIUXB PEAKIIUH.
[Tpunnun Jle Ilarenbe.
DNeKTpoNIUTUYECKas
nuccoruanyg. CHibHbBIE U
cia0ble AJIEKTPOJIUTHI.

CrernieHb TUCCOIMAINAN.
Honnoe npoussedenue 800bi.
Cpena BOJHBIX

PacTBOPOB: KHUCJIOTHas,
HEWTpasbHasi, 1IEJI0YHAas.
Bomoponnsiii mokazatesns (PH)
pactBopa. [ maposus conei.
Peakuuu noHHOTO OOMEHA.
OKHUCIHUTENBHO-BOCCTAHOBUTEIIbHbBIC
peakunu. CTEneHb OKUCICHUS.
Okucnurens u
BOCCTAHOBUTEb.

[Iporieccrl OKUCTECHUS U
BOCCTAHOBJICHHS.

Baxnermmue

OKHCJIUTENIA U BOCCTAHOBUTEIIH.
MeTomanekTpoHHOTO OaaHca.
DIIEKTPOJIN3 paCTBOPOB U
pacIlIaBOB BELIECTB.

peaKIuu.

OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XAMUYECKUX PEAKIIUNAC YUETOM UX
SHEPreTUYECKUX

XapaKTEePUCTHK, XapaKTEP U3MEHEHUS
CKOPOCTH XUMHUUYECKOU PEAKLINU

B 3aBUCHUMOCTH OT Pa3TUYHBIX

(bakTOpoB, a TAaKXKe XapaKkTep

CMEIIEHUS] XUMUYECKOTO PABHOBECHUSIIION
BIIMSIHUEM BHEIIHUX BO3JIEUCTBUMN (TPUHIIUIL
Jle lllaTenwe).

PackppiBaTh CyniHOCTb:
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaxkumit MOCPEJICTBOM COCTaBJICHUSA
AJIEKTPOHHOTO OaJlaHca ATUX

peakiuii; peakiuii FOHHOTO OOMEHAyTeM
COCTABJICHHSI MX MOJHBIX U COKPAIIEHHBIX
VOHHBIX YPaBHEHUW;PEaKM THIPOIIU3a,
peakui

KOMILIEKCOOOpa30oBaHUs

(Ha mpuUMepe TUAPOKCOKOMITIIEKCOBIIMHKA
U QJTIOMUHUSA).

[IpoBOaUTH M OIUCHIBATH XUMUYECKUAMN
SKCIIEPUMEHT: ONPEACIICHUE CPEIbI
BO/JIHBIX PACTBOPOB BELIECTB;

MIPOBEJICHUE
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JKCnepUMeHTAIbHbIE
MeTOAbIN3Yy4YeHHs

BelleCTB U UX
npeBpalleHu:

e JleMOHCTpaluu:

— pa3JoKEHUE NEPOKCHIa
BOJIOPOJIaB IPUCYTCTBUH
KaTanu3aropa.

e JlTabopaTOpHBIE OIBITHIL:
[IPOBEICHUE PEAKLINN
HMOHHOTO OOMEHa;

— OMNpEeaeTeHUe CPEbl
PacTBOPOB BEIIECTB C IOMOUIBIO
YHHUBEPCaIbHOTOMHIUKATOPA.
e [IpakTueckue pabOThI:

Ne 1. Bnusinue pa3nuuHbIX
(hakTOpOBHA CKOPOCTH
XAMUYECKOW pEaKInH;

Ne 2. BnusiHue pa3nuaHbix
(dakTopoB

Ha TI0JI0KEHUE XUMHUYECKOTO
paBHOBECHS;

Ne 3. Xumuueckue peakuuu B
PacTBOPAXAJIEKTPOJIUTOB.

e PacuéTHbIC 3a1a4n:

— PpAacYETHI MACChI BELIECTBA
UM 00bEMa Ta30B 10
M3BECTHOMYKOJINYECTBY
BELIECTBA, MAacCe WU
00BEeMy OJTHOTO U3
YYaCTBYIOIIUXB PEAKIINU

peakuuii HFOHHOTro 0OMeHa; N3yueHue
BIIUSIHUSA PA3UYHBIX (PaKTOPOB

Ha CKOPOCTh PEAKIUH U MOJIO0KEHUE
XUMHUYECKOTO PABHOBECHSL.
CrnenoBaTh rpaBuiiaM MOJIb30BAHUS

XUMHUYECKON NOCYA0M U 1a00PaTOPHBIM

000py/TIOBaHUEM.

[IpencraBisaTh pe3ynbTaThI
XUMHUYECKOT0 KCIIEPUMEHTAB
(opMe 3anucu ypaBHEHHM
COOTBETCTBYIOIINX PEAKIUN

U JIeJIaTh BHIBOJIBI HA X OCHOBE.
[IpoBOAUTH BHIYMCICHUS:

C UCIIOJIb30BAHUEM MOHSTHS
«MaccoBasi J10J1s1 BELIECTBa

B pacTBOPE», a TAKXKE [0 YPAaBHEHUSIM
XUMHUYECKUX PEaKIUi, B TOM YHCIIe
TEPMOXHUMHUYECKHUE PACUETHI
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BEILECTB;
— BBIYUCJIEHUE MACCOBOM
JOJIA ¥ MOJIAPHOU
KOHIICHTpAI[MU BEIIECTBAB
pacTBope;

— BBIYUCJICHUE MACChI
(oObema,KoIM4ecTBa
BEIIIECTBA) MPOyKTa
peaKuu, €CIu OJIHO U3
BEIIIECTB JIaHOB BUJIC
pacTBOpa ¢ ONPEACIICHHON
MacCOBOMU J101e1
PacTBOPEHHOI'O BEIIECTBA

Hroro no pazneny

3
9

Paznen 2. Heopranuueckasi Xumus
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2.1

HemeTtansl

|

[TonoxeHne HEMETAIIIOB

B [lepnognyeckon cucreme
XUMHYECKHX3JIeMeHTOB [[. 1.
MenpneneeBa 1 0COOCHHOCTH
CTPOCHUS UX aTOMOB.
DU3NYECKUE CBOMCTBA HEMETAJIJIOB.
AnnoTponus HeMeTaioB (Ha
npumMepe

KHCJIOpO/Ia, cephl, pocdopa u
yrieponaa).Bogopon. [lonyuenue,
bu3nuecKre 1 XUMUYECKUE
CBOMCTBA (peakuuu

C METaJUIaMU U HeMETaJJIaMH,
BOCCTAHOBJICHUE OKCHUJIOB U
couieit). ' unpump.

TomnMBHBIE ATIEMEHTHI.
I'anmorensnl. HaxoxxneHnue B
MPUPOJIE,CIIOCOOBI

MOJy4eHUs] PU3HUECKHUE U
XMMHUYECKUE CBOMCTBA.
l'anorenoBogopoabl. Baxueiimme
KHCJIOPOJICOJIEPAKAIINE
COEIMHEHUS TaJIOTCHOB.
JlabopaTopHbI€ ¥ POMBIIIJICHHBIE

PackpbIBaTh CMBICI U3y4aeMbIX ITOHSATHM
(BBLIEIATH UX XapaKTEPHbICNPU3HAKN) U
OPUMEHSATH 3TH MOHATUANPU OITMCAHUU
COCTaBa U CTPOECHMSI BEILIECTB, IS

0OBSICHEHHSI OTACNIbHBIX ()aKTOB U SIBICHUH.

OOBACHATH 001IIME 3aKOHOMEPHOCTHUB
VU3MEHEHHUH CBOMCTB HEMETAJIJIOB MUX
COCAMHEHUN ¢ YYETOM CTPOCHUS UX aTOMOB
Y TIOJIOKECHHUS

B [lepronnueckoi cucreme
XUMHYECKUX 3JIEMEHTOB

. 1. Menneneena.

XapakTepusoBaTh (OMHUCHIBATh) OOIIHE
XUMHUYECKUE CBOKMCTBA HEMETAIIOB, UX
BAXKHEUIIINX COCIMHEHUM, TOATBEPKIas
3TO ONMHMCAHUE NIPUMEPAMU YPABHEHUN
COOTBETCTBYIOIINX XUMHUYECKHUX
peaKuuii.

CocTaBasaTh ypaBHEHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¥ peakiyii HFOHHOTro OOMeHan
pacKpbIBaTh UX CYIIHOCTh

C MMOMOMUIBIO AIEKTPOHHOTO OajlaHca

Y MOHHBIX YPABHEHHUN.

https://fo
xford.ru/t

eacher-
dashboar
d
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CTIOCOOBI TIOJTYYEHUS TaJIOTEHOB.
[IpuMeHeHre TaIOTeHOB U X
COCIMHEHU.

Kucnopon, o30H.
JlaGopatopHble 1
MIPOMBIIUIEHHBIE CIIOCOOBI
MOJTyYeHUs

Kkuciopoa. duznueckue u
XUMHYECKUECBONCTBA KUCIOPOa
¥ 030HA; UX

npumeHeHue. OKCUIBI U
HEPOKCUJIBL.

Cepa. HaxoxneHue B mpupo/ie,

CIOCOOBINONYYEHUS, (PU3NYECKUe
Y XMMUYECKUE CBOMCTBA.
CepoBo10pO/1, CYIbPUIBI.
Oxcunnl cepoi(IV) u (VI).
CepHucras ucepHasi KHUCIIOTHI U
UX COJIU.

Oco0eHHOCTH CBOMCTB CEpHOI
kucioTel.l Ipumenenne cepel u €€
COCIMHCHUM.

A3sot. Haxoxnenue B mpupoze,
CIOCOOBITIONyYeHUSI, (PU3ndecKre
Y XMMUYECKUE CBOMCTBA.
AmMmuak, HUTpuAbL. OKCUIBI
azoTa. A30TUCTas U a30THAs
KHUCJIOTHI M UX cou. OCOOCHHOCTH
CBOMCTB a30THOUKHUCIIOTHI.
[Ipumenenue a3ora u ero
coequHEeHNN. A30THEIE

XapaxkTepu30oBaTh BIUSHHE

HEMETAJUIOB U UX COCIMHEHUN

Ha >KMBBIE OPTaHU3MBI; OIKMCHIBAThH
IPUMEHEHHUE B Pa3IMYHbIX 00JIaCTIX
IPAKTUYECKOM JESITEIbHOCTH YeJIOBEKa.
[ToaTBepKaaTh CymeCTBOBAHUE
TEHETUYECKOM CBSA3H MEKY
HEOPTraHWYECKUMH BEILIECTBAMUC
IIOMOILBIO YPaBHEHUU
COOTBETCTBYIOIINX XUMHYECKHUX
peaKuuii.

[IpoBoauTk peakuuu,

NOATBEPKIAIOIINE KAUECTBEHHBINCOCTAB
BEILECTB; PACIIO3HABATH OIBITHBIM MIyTEM
AQHUOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

Ha6utonate u onuceiBaTh
JEMOHCTPALIMOHHBIN HKCIIEPUMEHT;
CaMOCTOSITENIbHO TUIAHUPOBATh, TPOBOJIUTH
Y ONMCHIBATh XUMUYECKHUI 3KCIIEPUMEHT
(JtabopaTopHbIE ONBITHI U

npakTUYecKue paboThl);

IPENCTABIATH PE3YIbTAaThl XUMUYECKOTO
HKCIEPUMEHTa B (popMe 3alUCH ypaBHEHUI
COOTBETCTBYIOIIMNX PEAKIUHI U I€TIaTh
BBIBOJIbI HA X OCHOBE.

CrnenoBaTh npaBujiaM MOJb30BAHUS
XUMUYECKOUN NOCYyA0i U 1a00paTOPHBIM
000py/1I0BaHUEM.

[IpoBONUTH BEIYMCIICHHUS

10 YPaBHEHUSM XUMUYECKUX
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ynoOpeHus.

docdop. Haxoxaenue B
MPUPOJE, CIOCOOBI MOITYUEHHUS,
duznIecCKre 1 XUMUIECKHUE
cBoiicTBa. Pochupl u
dochun. Oxcunbl pocdopa,
optodochopHas KkucioTa u ee
comu. Memadghocghopras u
nupoghocghopnasaxuciomet,
Gocghopucmas u
docgoprnosamucmasn
KUCTIOMbL.

[Tpumenenue pocdopa u ero
coenunennii. DochopHsie
yaoOpeHus. Yriiepos.
Haxoxnenue B npupoze,
CIIOCOOBI MOTYYEHUS,
duznueckue u

XUMUYECKHEe CBOMCTBA. OKCHUIBI
yriepoaa(Il) u (1V), yronbhas
kuciota uee conu. [Ipumenenue
yIJIEPOJIa ¥ €0 COCAUHEHUM.

Kpemunii. Haxoxnaenue B npupoe,
CIOCOOBI MONy4YeHus1, GU3NUECKUE U

XUMHWYECKHUE CBOMCTBA.

peaKuui.

CaMocTOsATENBHO IUIAHUPOBATH U
OCYILIECTBJISITH CBOIO NTO3HABATEIIBHYIO
NEeATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHe

B TPYIIIOBON Y4eOHOM

NEATEIIBHOCTH
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Oxkcup kpemHus(1V),
KpeMHUEeBast KHCIIOTA,
CUJIMKATHI. [Tpumenenue
KPEMHHUS U €r0 COCAMHEHH.
Crekno, e€ero THOJy4YEHHE,
BU/IbI CTEKOJL.
JKCNepUMeHTATbHbIE METOIbI
U3Yy4YeHMs BellecTB H UX
NpeBpPaLleHUI:

e J/lemoHCTpaLuu:

— 00pa3ipl HEMETAJIIOB;

— TopeHwue cephl, pocdopa,
’Kelle3a,MarHus B KUCIOPOJIE.

e JIaGbopaTOpHBIE OMBITHI:

— Ka4yeCTBEHHBIE PEaKIN1

HA HEOPTaHUYECKHUE NOHBI U
KaTHOHBOAOPO/IA;

— TI0JIyY€HHE U COOMpaHUE ra3os.
e [IpakTueckue paboThI:

Ne 4. Pemenue
HKCIIEPUMEHTAIBHBIX 33124 110
TeMe «I'aaoreHsn»;

Ne 5. Pemienue sxkcnepuMeHTanbHbIX

3ama4 1o TeMe «Cepa u ee
COEIMHEHUSAY.




Ne 6. Pewmenune
AKCIIEPUMEHTAIIbHBIX 33124 T10
TeMe «A3oT u ¢ochop U uUx
COEUHEHUSD.

e PacuéTHbIC 3aJaUN;

— BBIYUCIICHUE MACChI
BEIIECTBA WU 00beMa

ra3oB 110 U3BECTHOMY
KOJIMYECTBY BEILIECTBA,

Macce Wino0beMy OJHOTO

13 YYaCTBYIOIIUXB PEaKIUU
BEILIECTB;

— BBIYMCJICHHE Macchl (00BbeMa,
KOJIMYECTBA BEIIECTBA)
MPOAYKTOB PEAKIINH, €CJIH OJTHO
13 BEIIECTB UMEETIIPUMECH;

— BBIYUCIIEHUE MACChI
(o6bema, KOTMYECTBA
BEIIIECTBA) MPOyKTa

peaKIuu, €CIu OJIHO U3
BEILIECTB JIaHOB BUJIE PACTBOpa
C ONPEJETICHHON MAacCCOBOM
JIOJIEN PACTBOPEHHOTO
BEILIECTRA,;

— BBIYUCJICHUE BBIX0/1a MPOAYKTA
peakIuu OT TEOPETUUECKHU
BO3MOKHOTO
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2.2

MeTtamisl

W N

ITonoxxeHue METaNIoB B
[Tepunoanueckoncucreme
XUMHYECKHUX DJIEMEHTOB.
Oco6eHHOCTH CTPOCHUS
AIIEKTPOHHBIX000JI0YEK aTOMOB
METAaJJIOB.

Pacnpocmpanenue xumuueckux
DJIEMEHMOB-MEeMAalio8 8 3eMHOl
Kope.

O6mue ¢u3MYecKre CBOMCTBA
MeTauioB. [[pyuMeHeHre MeTaioB
B OBITY, TIpUPOJIE M TEXHHUKE.
CniaBel

PackppiBaTh cMBICT U3y4aeMbIX

MOHSATUM (BBIETSATH UX XapaKTEPHbIE
MPU3HAKK) U IPUMEHSTD 3T MOHATUATIPU
ONMCAaHHUH COCTABA U CTPOCHUS
HEOPTaHUYECKUX BEILIECTB,

TUTSI OOBSICHEHUS OTJICTBHBIX (DaKTOB U
SIBJICHUI.

OOBCHATH 001IME 3aKOHOMEPHOCTH B
MU3MEHEHUH CBOMCTB 3JIEMEHTOB — METAJIOB
U UX COCIMHEHNN C YUETOMCTPOEHHUS UX
aTOMOB U NoJI0KeHus B [lepronnueckon
CUCTEMEXUMUYECKUX 351eMeHTOB /1. 1.
Menpaeneena.

https://fo
xford.ru/t

eacher-
dashboar
d
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METaIOB. DJIEKTPOXUMHUYECKU I
P HAmpsDKEHUM  MeEeTaslioB.
O6mue  crmocoObl  MOJy4EeHUS
METaJJIOB: THIPOMETAILTYpIus,
MUPOMETALTYPIHUs,
anexkTpoMeraiutyprus. llonsatue o
KOpPPO3UU METAIIOB.

CniocoObl 3aIUThI OT

Kopposun. O0mmas
XapaKTEepUCTHKA METAJIOB

| A-rpynmst [lepuoanaeckoit
CUCTEMBIXUMUYECKUX

aneMeHToB. Hatpuii u

KaJIUI: TIOJIyYEHUE,

bu3uYECKre 1 XUMUYECKHE
CBOICTBA, IPUMEHEHHE

MPOCTHIX BEIIECTB U UX
coenunenuii. O0mas
XapaKTePUCTHKA METAJIJIOB

Il A-rpynmns! [Tepuoanueckoii
CHUCTEMBIXUMHYECKUX

3JEMEHTOB. Maruui u

KaJIbIUH: TTOJyYEHHUE,

(bU3UIECKIE NXUMUYECKUE
CBOWCTBA, IPUMEHEHUE

MPOCTHIX BEIIECTB U UX
coenHeHUN. JKeCTKOCTh BOBI

XapakTepu3oBaTh (OMUCHIBATh) 00IINE
XUMUYECKUE CBOMCTBA METAIIOB, X
BKHEHUIINX COCIUHEHUH, IIOATBEPKAAS
9TO ONMCAHWE IPUMEPAMU YPABHEHUN
COOTBETCTBYIOIINX XUMUYECKUX
peaKkitii; IPUMEHEHHE METAJIJIOB B
Pa3IUYHBIX 00JIACTIX

IPAKTUYECKOH JESITEIIbHOCTH YEJIOBEKa, a
TAK)K€ UCITOJIb30BAHUEHX IS CO3JaHuUs

COBPCMCHHBIX MAaTCpHaJIOB U TEXHOJIOTHUH.

OmnuceIBaTh CIOCOOBI 3aIIUTHI
METAJIJIOB OT KOPPO3HUH.
PackpeiBaTh CyniHOCTh
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX

peaKuHﬁ IMoCpcaACTBOM COCTaBJICHUA

3JIEKTPOHHOTO 0ajaHca ATUX
peaKuui.
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U CIIOCOOBI €€ yCTPaHEHMUSL.
AJIFOMUHHN: TIOJIyYEHUE,
duznyecKne UXUMUYECKHUE
CBOMCTBA, IPUMEHEHUE TIPOCTOTO
BELIECTBA U €TI0 COCIMHEHUN.

AMoTepHbIE CBONCTBA OKCHIA U
TUAPOKCUA AITFOMHUHMS,

TUAPOKCOKOMITIIEKCHI
amoMuuusg. O01as
XapaKTEPUCTUKA METAIIOB
no0ouHbIx noarpyni (b-rpymm)
[Teprnoanyeckoit CUCTEMBI
XUMUYCCKUXITIEMEHTOB.
duznueckrue W XUMHUYECKHE
CBOMCTBA XpOMa H  €IO
COCIUHEHU. Okcugpl
rugpokcuabl xpoma(ll), (1) u
(VD).

XpomaTsl U IUXPOMATHI, UX
OKHCJIMTEIIbHBIE CBOMCTBA.
[Tony4yeHnue unpuMeHeHUE Xpoma.
duznyeckre 1 XUMUICCKUC
CBOWCTBA MapraHiia u €ro
coeauHeHuid. OCHOBHBIE
coenunenus maprasuna (1), (IV),
(VD) u (VII). [Tepmanranat kaums,
ero

IIpoBoanTh peakuuy,
NOATBEPKAAIOIINE XaPAKTEPHBIE CBOMCTBA
U3y4aeMbIX BELECTB, PACIO3HABATh
ONBITHBIM IIYTEM HOHBIMETAILIOB,
IPUCYTCTBYIOLINE

B BOAHBIX pacTBopax. [IpoBoauTts u
ONMCBIBATH XUMHUYECKHI
AKCIIEpUMEHT (1a00paTOpHbIE

OMBITHI U IIPAKTUUYECKUE PAOOTHI);
IPENCTABIIATH PE3YIbTAThI
XUMUYECKOTO KCIIEPUMEHTAB

(opMe 3anuCH ypaBHEHUM
COOTBETCTBYIOIINX PEAKIUHI U JI€TaTh
BBIBO/IbI HA X OCHOBE.

CnenoBaTh IpaBuiIaM I0JIb30BAHUS
XUMUYECKON NOCYA0i U 1a00PaTOPHBIM
000pyI0BaHUEM.

IIpoBONUTH BEIYUCIICHHUS

[0 YPaBHEHUSAM XUMUYECKUX
peaKLnil.

CamMOCTOATENBHO INTAHUPOBATH U
OCYILIECTBIISITH CBOKO NTO3HABATEIIBHYIO
NEATEIbHOCTh; IPUHUMATh aKTHUBHOE
ydactue

B IPYNMNOBOW y4eOHOM eSITeIbHOCTU
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OKHCJIUTEIbHBIC CBOMCTBA.

duznyeckre 1 XUMHYECKHUE

CBOMCTBA KeJjIe3a U ero

coenuHeHuii. OKCHUIBI,

ruapokcu bl u cou xeneza(ll)

u (1),

Ilonydenue u npuMeHEeHHE

»Kejie3a M €roCIjIaBoB.

Menp: nonyuenue, Gpuznueckue u

XUMUYECKUE CBOMCTBA, MPUMEHEHUE

IIPOCTOTO BEIIECTBA U €TI0

COCIUHCHUM.

[uHK: monydeHue, GU3UIECKHUE U

XUMUYECKUE CBOMCTBA, MPUMEHEHUE

MIPOCTOTO BEIIECTBA U €T

COCIUHCHUM.

AmMdoTepHbIC CBOMCTBA OKCHJIA U

TUJPOKCHU A IIMHKA,

TUPOKCOKOMILIEKCHIITUHKA.

JKCNePUMEHTAIbHbIE METO/IbI

U3yYeHUsl BeleCTB U UX

NpeBpalIeHU:

e J/[emoHCTpanuu:

— KOJUICKIHI «MeTalibl 1
CILIaBBI»;

— B3aUMOJCHUCTBHE IICJIOUHBIX U

I1€JIOYHO3EMEJILHBIX METAJIOB C

71



BOJ101(BO3MOXKHO
HCIIOJIb30BaHUE
BHJICOMATEPHUATIOB).

e JIlabopaTOpHBIE OMBITHI:

— B3aMMOJICHCTBUE IIEJIOYHBIX U
IEJIOYHO3EMENTBHBIX METAIIJIOB C
BOJ101(BO3MOKHO
UCIIOJIb30BaHUE
BHJICOMATEPHUAJIOB);

— B3aUMO/JICHICTBUE
TUAPOKCUIOB AIIOMUHUS H
IIMHKa C  pacTBOpaMu
KHUCJIOT U LIEJI0YEH;

— Ka4eCTBEHHbIC PEAKIMU Ha
KaTHOHBIMETAJIIOB.

e [IpakTueckue paboOTHI:

Ne 7. Pemienue skcniepuMeHTaIbHBIX
3a7a4 no teMe «Merauibl

[JIABHBIXTTOATPYTIIY;
No 8. Penienue

AKCIEPUMEHTAJIbHBIX 3371a4 T10
Teme «MeTamasl MOOOYHBIX
MOATPYIIID.

e PacuéTHbIC 3a1aun:

— BBIYMCJICHHUE MaCChl
(oObema, KOTMYECTBA
BEIIIECTBA) NPOYyKTa

PEaKILMH, €CIIU OJHO U3
BEILIECTB JIAaHOB BUJIE pPacTBOpa
C ONPEAECICHHON MacCOBOM
JI0JIEW pacTBOPEHHOTO
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BEIIIECTBA, WU UMEET
IPUMECH;

— BBIYKCIICHUE MACChI

(oObema, KOTMYECTBA

BEIIIECTBA) MPOYKTa

pEeaKIMu, eCIIU OJTHO U3

BEIIECTB JJaHOB BUJE pacTBOpa

C OIIPEJEICHHON MAacCOBOM

J10JIel PaCTBOPEHHOTO

BEIIIECTBA;

— BBIUMCIICHUE BbIXOJa MPOIYKTa

PCaKIHNH OT TCOPCTUICCKU
BO3MOZKHOI'O

Utoro no pazneny o4
Paznen 3. XuMusd H :KU3HbL
3.1 | Metobl 9 | Ponp xumun B obecrieueHun PackpbIBaTh posib XUMUU B PEUICHUH https://fo
MO3HAHUS YCTOWYHBOTO Pa3BUTHUSA HHEPTETHUUECKUX, CHIPHEBBIX U xford.ru/t
B XUMHHU. yenoseuecTBa. [lonsaTue o IKOJIOTHYECKUX MPOOIIEM UEIOBEYECTBa, eacher-
XUMHUSI 1 )KH3Hb HAYYHBIX METOJaX TIO3HAHUS U OIMCHIBATH OCHOBHBICHAIIPABIICHHUSI dashboar
Pa3BUTHSI XUMHUYECKOWHAYKH U TEXHOJIOTUH. |

METOJ0JIOTUN HAYYHOT'O
uccienosanus. Hayaneie

[IpumensTh mpaBuia 6€30MacHOTO
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OPUHIIUIBI OpTaHU3ALNH
XUMHUYECKOTO TIPOU3BOJICTBA.
[TpompbliIeHHBIE CITOCOOBI
MOJTYICHUS

Ba)KHEUIIMX BEIIECTB (Ha
IPUMEPETPOU3BOJICTBA
aMMHaKa, CEpHOU

KHUCIIOThI, METAHOJIA).
[IpompbiiIeHHBIECTIOCOOBI
MOJIYYECHHS] METAILJIOB U
CILIaBOB. XUMUUYECKOE
3arpsi3HEHHE

OKPYXaroIIEn Cpeibl U €ro
nociencteus./Ipobnema
nepepabomku omxo008 u
no6ounsix npodykmos. Ponn
XUMUHU

B oOecrieueHuun
AHEPreTUYECKOU
Oe3omnacHocTu. [lpunyunot
«3eneHouxXuMuUuY.

XHAMUS U 300POBBE YEITIOBEKA.

JlekapcTBEHHBIE CPEJICTBA.
[IpaBuna ucnonb30BaHUs
JIEKapCTBEHHBIX MIPENapaToB.
Ponps xumuu B pa3BuTHU
MEIULIHBI.

oOpalieHus ¢ BellecTBaMH,
UCIIOJIb3YEMBIMH B ITOBCEIHEBHOMKU3HU;

a TakKe npaBuiia 0€30MacHOTO

MOBEACHUS B LEISIX cOepeKEHUS

310POBbS U

OKpY’KaIOIIEH MPUPOJTHON Cpebl; TIOHUMATD
ONACHOCTh BO3JICHCTBUS HA JKHUBBIC
OpraHu3MBbl ONPEEICHHBIXBEIECTB, CMBICIT
nokaszarens [IJIK, nosicHITh Ha mpuMepax
CIOCOOBI YMEHBIIIEHHUS U MTPEI0TBPAIICHUS
UX BPEIHOTO BO3JCHCTBHS.
AHaJIM3UPOBATH U KPUTUUYECKU OLICHUBATH
uH(OPMAITUIO, CBA3AHHYIOC XUMHUUYECKUMU
IPOLIECCAMH U UX BIMSHUEM HA COCTOSIHUE
OKPYKaroIIEH CpeIbl.

Hcnonp30BaTh MOTyYEHHBIE 3HAHUS U
npencTaBiieHus o chepax

NEeATEIbHOCTH, CBSI3AHHBIX C HAYKOWU
COBPEMEHHBIMH TEXHOJOTUSIMU,

KaK OCHOBY JJIsl ODUEHTAlUNB

BBIOOpE CBOEH OyyIiieit
npodeccuoHanbHOM NeATeTFHOCTH.
Hcnonp30BaTh CUCTEMHBIE

XUMUYECKUE 3HAHUS JIJIs1 OO BSICHEHUSIU
POTHO3UPOBAHUS SIBJICHUH,
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Xumust muiy. OCHOBHBIE
KOMITOHEHTHI nuiy. [Iuiessie
nob6aBku. Pons xumuu B
oOecreuyeHnu MUIIeBOM
6e3onacHoct. KocMmernueckue u
napdroMepHbie cpencTBa. beiToBas
xumus. [IpaBuna 6e3omacHoro
WCIIOJIb30BaHUS MIPENapaToB
OBITOBOI XMMUH B TTOBCETHEBHON
KU3HU. XUMUS B CTPOUTEITIHCTBE.
Baxnenmme cTpouTenbHbIe
MaTepHabl (LIEeMEHT, OETOH).
[Tpon3BOICTBO CTPOUTEIBHBIX

MaTEPHUAIOB.
XUMHUS B CEJILCKOM

XO35UCTBE.

Oprannueckue u

MHHEPAIIbHbIC

yaoOpeHus.

Heoprannueckue marepuaisl
(KOHCTPYKIIMOHHBIE MaTEpHUAJIbI,
KPaCKH,CTEKJIO, KepaMHUKa).
Marepuaibl

JU1s1 SNEKTpOHUKH. HaHoTexHosornm

UMEIOIINUX €CTECTBEHHOHAYYHYIO
IpPUPOAY, IPOTHO3UPOBAT,

aHAJIM3UPOBATh U OLICHUBATD

C TIO3UIUHI HKOJIOTMYECKOM 0€30MacHOCTH
MOCJIEJICTBUS OBITOBOMYU TIPOU3BOICTBEHHON
JeSITEIbHOCTH YEJIOBEKa, CBSI3aHHOU

C IepepabOTKOM BEIIECTB; UCIOJIb30BATh
MOJTyYEHHBIC 3HAHUSA JUIS TPUHSITHS
IPaMOTHBIX PEeIICHUIIPoOIEeM B
CUTYallUsX, CBA3AHHBIXC XUMHEH.
[IpuHuMath yyactue B 00CyKIECHUH
po0JieM XUMUYECKON 1

JKOJIOTMYECKOM HAIIPABICHHOCTH,
BBICKA3bIBAaTh COOCTBEHHYIO MO3UIIUIOIO
npoOJieMe U npejjaraTh

BO3MO>KHBIE ITyTH €€ peLICHMUS

Uroro no pazneny

KOJIMYHECTBO
YACOB I10
I[TPOI'PAMME

102
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YUYEBHO-METOANYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O IMPOLHECCA OBA3ATEJIBHBIE YUYEBHBIE
MATEPHAJIBI U1l YYEHUKA
* Xumus, 10 xmacc/ I'abpuensn O.C., OctpoymoB WN.I'., CnaaxoB C.A., AkmnuonepHoe obOmectBo «M3matenbctBo «IIpocBemenue
» Xumusi, 11 xnacc/ I'abpuensa O.C., Octpoymon W.T'., CnankoB C.A., AkninonepHoe oobmectBo «3matenscTBo «IIpocBemienues
Xumus 10 knace/ B. B. Epemun, H.E. Ky3smenko Aximonepnoe obmectBo «M3natensctBo «IIpocBemnienue
Xumus 11 xmace/ B. B. Epemun, H.E. Ky3smenko AkrmonepHoe obmiectBo «M3aarensctBo «lIpocserienne

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Xumus. IlpoBepounsie u KoHTposibHbie pabotel. 10 «kmacc: O.C. Tabpuensn, ['.I' JlsicoBa. M.: Ilpocemenne, 2021
Xumust. [IpoBepounsie u koHTposbHBIE paboThl. 11 kiacc: O.C. I'abpuensn, I'.I" JIsicoBa. M.: IIpocsemenue, 202

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
Tpenaxep "O6xako 3nanmit". Xumus. 9 xnacc https://oblakoz.ru/

Tpenaxep "OOnako 3Hanuit". Xumus. 8 knacc https://oblakoz.ru/

®dwusukon JIab https://physicon.ru/eor-list/5-himija

KPUTEPUU ONEHNBAHUSA IPEIMETHBIX PE3YJIbBTATOB

PexoMeHtaniny no OLEHUBAHUIO YCTHOTO OTBETA.
[Ipu onleHMBaHMK OTBETa 00YYAIOIIErOCsl HAa MOCTaBIEHHBIA BOMPOC WM €r0 OTBETA IO Pe3yJIbTaTaM BBIMOJHEHUS KOHKPETHOTO YIIPaXKHE HUS
1[EJIECO00PA3HO MPUMEHUTD CIAEAYIOIINE KPUTEPUU:
OTMeTKa «5» CTaBUTCS MPHU YCIOBUH, €CIU O0YyJaIOIIUNCS:
- Jaer ITOJTHBIN apryMEHTHPOBAHHBIN OTBET, W3JI0KEHHBIN B ONPEIEIIEHHON
JIOTUYECKOM NOCJIEN0BATENBHOCTH;
- -JI€MOHCTPUPYET NOHUMAHUE CYIIIHOCTU COOTBETCTBYIOIIMX XUMUYECKUX
- TOHATUMN, 3aKOHOB U TEOPHH, MCHOJB3YET UX BO B3aMMOCBS3M ISl OOBSICHEHHUS PacCMaTpPUBAEMbIX SBJICHUN M CBONCTB M3y4aeMbIX
BEILIECTB;
- YCIIEUIHO peasn3yeT MOTyYeHHbIE paHee 3HAaHUS IJIsl TOCTPOEHUS BBIBOJIOB M 0000IIEHUH.
OtmeTka «4» CTaBUTCS MPHU YCIOBUU, €CITH 00yUYaIOIIUNICS
-Ta€T OTBET, YAOBJIETBOPSIOLIUI B LI€JIOM TPEOOBAHUSM K OTBETY Ha OTMETKY «5», HO IPU 3TOM JONMYCKAeT HEKOTOPbIE HETOYHOCTH B
TOJIKOBAaHUU CYIIHOCTH (PAKTOB U SIBJIICHUN, O KOTOPBIX UJAET PEYb.
-CaMOCTOSITEIBHO YCTPAHSIET UMEIOIIUECS B OTBETE HETOUHOCTH.
OtmMmeTka «3» CTaBUTCS MPU YCIIOBUH, €CIIM 00yUYarOIIHACs:
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-a€T OTBET, KOTOPBIM MO COAEpkKAHUIO B OOJIbIICH YacTU yHOBIETBOPSET TPeOOBaHMSIM K OTBETY Ha OLEHKY «4», HO JOIyCKaeT
OLIMOKY MPHU UCTIOJIB30BAHUHU TEOPETUUYECKOTO U (DAKTOJIOTHUECKOT0 MaTepraa;

-HE JIEMOHCTPHUPYET YMEHHUS 110 YCTAHOBJICHUIO CBSI3U MEXKy M3YUCHHBIM paHee U HOBBIM TEOPETUYECKUM MaTepUajioM;

-3aTPyIHAETCS B IOCTPOCHUH BBIBOJIOB M 0000IIIEHNUH;

-TOTYIICHHBIE OITUOKH UCTIPABIISIET C TIOMOIIBIO YUUTEIIS.

OTmeTKa «2» CTaBUTCS MPHU YCIOBHUH, €CIIH 00YUaIOIIUNCS:

-JTaeT HEBEPHBIN OTBET Ha OCTABJIEHHBIN BOIIPOC;

-[10Ka3bIBa€T HECPOPMUPOBAHHOCTH 3HAHUN COOTBETCTBYIOIINX MOHATUN U 3aKOHOMEPHOCTEH;

-HEBEPHO NPUMEHSET M3YUYECHHBIC IMOHSTHS, 3aKOHbl MU TEOPUM JJIsi OOBSICHEHUSPACCMATPUBAEMBIX SIBJICHUN W CBOMCTB H3y4aeMbIX
BEIIECTB;

-3aTpyHAETCS B  MCHOPABICHUM  JOMYIICHHbIX  OIIMOOK KAk  CaMOCTOSITEIbHO, Tak W C  [OMOLIBIO  yYHUTEJ.

Pekomem)auuu no ouenueanuro npakmultecmtxpaﬁom

MeToapl opraHM3aliy MPaKTHYECKUX pabOT M MOAXOAbl K OLEHKE MX BBIMOJIHEHUS OMNPENENISAIOTCS B COOTBETCTBUU C
NPUHIUIIAMA KPUTEPUATIBLHOTO OICHUBAHUS, KOTOPOE MPEANojaraeT KOMIUIEKCHYIO OIICHKY OOpa30BaTENbHBIX JOCTHKCHHMA
oOy4aroluxcsi C y4Y4eTOM B3aUMOCBS3UM  OTHENbHBIX  MoKa3zareneil. Ilpu oOyueHuH XUMHUM — 3TO B3aUMOCBSI3b 3JIEMEHTOB
HAyYHOTO 3HAHMS, BBIPAXEHHBIX Yepe3 CHEIUPHUKY COACpKaHMs MpenMera, CUcTeMa JCWCTBUH C y4eOHBIM MaTepHUaIoM H
MPAKTUYECKUE HABBIKM SKCIIEPUMEHTUPOBAHUS.

Kaxxoil npakTuueckoi paboTe MpeAlecTByeT NOAroTOBUTENbHBIN 3Tan. CyTh €ro 3aKI04aeTcss B TOM, YTO 00yvaromuecs
NpEBAPUTENILHO TOJIY4YalOT MCUYEPIBIBAIOIIYI0O MH(OpPMAIMIO O TOM, KakKHe TEOpPETHUECKHE 3HAHWA U 3HAHUS O TEXHUKE
MIPOBE/ICHHS IKCIIEPUMEHTa MOTPEOYIOTCS ISl MPOBEJCHUS MPaKTUYECKOW paboThl, KaKOBHI MpaBujia 0€30MacHONW pabdoThl C
BelIeCTBAaMH W O00OOpyJOBaHHEM, a TaKK€ CBEJIEHUS O TOM, Kak OYJEeT OLIEHWBATHCSA KAXKIbIM 3Tal MPaKTUYECKOW pabOThHI U
OTJENbHBIC TIOKA3aTeId YCBOCHUS COOTBETCTBYIOLIMX 3HAHUM M yMeHuW. CBeleHUs O COJEpP)KATENbHOM XapaKTEepUCTUKE WU

KpUTEPUATBHOM OI[EHUBAHUU HEKOTOPBIX BUIOBIPAKTUYECKUX pabOT MpUBEIEHHI B TabiuLe 3.
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Tabnuya 3

CO()@pJfCClmeJZbHCl}I xapakmepucmukxka npakmuttecmxpa6omu pekomeHdauuu no OYyeHUueaAHUuIo

UxX 6blNOJIHEHUA

Tema npakmuueckoupabomul

[TonyueHne HEOPraHUIECKOTO
BEILECTBA

1 UCCJICIOBAHMEET0 CBOMCTB:
KHCJIOPOJIa, BOJIOPO/Ia

(8 knacc); xnopoBogopoa
aMMHaKa, yriiekucioro rasa(9

K1ace)

Koumponupyemvie pezynivmamoi 66inonHsemvix 0eucmeutl,

3HaHueswll
KOMNOHEHm
1) 3HaHUE J1TaOOPATOPHBIX
CIIOCOOOB MOJTyYEHHUS
KOHKPETHBIX

BEIIICCTB

ux oyeHusaHue

Oyenka
(bannwt)
1

Hesmenvrocmuwiil
KOMNOHEeHM
1) cobmoienue
npaBui 0€30MacHoOM
paboThI
IIPH BBITIOJTHEHUH

XUMHNYCCKHUX OIIBITOB

Oyenka
(6bannvt)

1
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2) 3HaHue HUBHYCCKUX

U XUMHUYECKUX CBOWCTB BEIIECTB,
KOTOpPBIE CIIETyEeTYUUTHIBAThH
IpU BIOOpE HEOOXOIUMOTO
criocoba ux cooupaHus
(MeTomaMu BHITECHEHHSI BO3/IyXa
Y BOJIBI); | JIJIS IOKA3aTeIbCTBA

HaJIW4Yus MMOJYUYCHHBIX BCIICCTB

3) 3HaHUE YCIIOBHIA

IMPOTCKAHUA XUMHUYICCKUX
poueCCOB, UCIIOJIb3YCMBbIX IJIA

IMOJIYUCHUA U UCCICAOBAHNA

CBOMCTB 3aJaHHBIXBCIICCTB

2) coOro/IeHHe
paBUJI pabOTHI C
71a00paTOPHBIM
obopymoBaHUEM
IpU MOHTaXKE

npudOpoB

3) rpaMOTHOE
obecrieueHne yCIoBHiA

I IIPOBCACHU A
XUMHUYCCKHUX

MPOLIECCOB —
HarpeBaHue
pEaKIMOHHON CMECH;
M3MEJIbYCHUE TBEPJIBIX
BEIIECTB; pACTBOPEHUE
BEIIECTB

B BOJIE
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4) UCTIOIH30BAaHUEXUMUICCKOM
CUMBOJIUKU

JUTs1 COCTaBIIeHUs (popmyi
BEIIICCTBY YPaBHCHHIA
OCYIIIECTBIISICMBIXXUMUIECKUX

peakuuii

5) dbopmynupo-BaHKE BHIBOJOB

1 000011IeHHI 110 pe3yIbTaTaM

MIPOBEICHHBIX
HCCJIEIOBAHUN

Hmoco:

MakcuMaJbLHBIA UTOTOBBIM 0aJ1J1: 10

OTMeTKa N0 NATHOAJILHOM IIKAJIe:
«5» —9-10 6an0B

«4» — -8 6a10B

«3» — 5-6 6a10B

«2» — meHee 5 0asL10B

4) OCyIIIEeCTBIICHUE
HaAOJIIOICHUI

3a X0JIOM TpoIiecca,
buKcupoBaHue

Y OIMCAHHE €T0

pe3ynbTaTOB

5) cocraBlieHHE
OT4YeTa O MPOJIC/IaH-

HOI1 pabote

80



Pemenue sxcriepuMeHTanbHbIX
3az1aq
10 U3YYEHHOUTEME.

8 knacc: rema
«OCHOBHBIE KJIACCHI

HCOPraHN4ICCKUXBCIICCTB»

9 knacc: TeMbl
«DNMEKTPOIUTHYECKAS
Jucconyanys. XuMHISCKUE
peakuumn

B pPACTBOPAXBELIECTBY,
«HemeTannbiy,

«MeTtamib

1) 3HaHME XapaKTEPHBIX
XAMHYECKUX
CBOMICTB

HCCIICAYCMBIXBCIICCTB

2) 3HaHHE KaYeCTBEHHBIX
peaKnunit

Ha KaTHOHBI

1 aHHOHBI

3) 3HaHHUE YCIOBUHIIPOTECKAHMUS
peakIuii FOHHOTO OOMEHa J10

KOHIIa

1) cobmroaeHue
paBujI 0€30IacHOM

paboThI
IIPU BBITIOJTHEHUH

XUMHWYCCKHUX OIIBITOB

2) coOro/IeHHe
npaBui pabOTHI C
1a00paTOpPHBIM
000pyI0BaHUEM

3) caMocTOSTENIbHOE
COCTaBJICHHE TJIaHA
pelIeHUsT KaX 01
AKCIIEPUMEHTAIBHON
3a/1auu U ero
peanu3anus — BbIOOp
pearcHTOB

U OTIpEJICTICHHE
MOCIIEZIOBATEIILHOCTH
IIPOBEICHHUSI
HEOOXOIUMBIX

XAMUYECKUX PEAKIIAMN
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4) npuMeHEeHNE3HAHUI

O CBOMCTBaXx BEILIECTB B HOBOM
CUTYyallMu — IPOTHO3UPOBAHUE
pPEe3yJIbTATOB XUMUYECKUX

peaKuui ¢ y4acTUEM
VICCIIElyEMBIXBEIIIECTB

5) ucrosb30BaHKUe

XUMHMYECKOMCUMBOJIMKU

JUTsl cCOCTaBlIeHUs (POPMYIT BEIIECTBU YpaBHEHUN
OCYIIECTBIISIEMBIXXUMUYECKUX PEAKITUI —
MOJICKYJISIPHBIX, TTOJTHBIX
Y COKPAIIEHHBIX MOHHBIX, OTPAYKAOIIINX
CYIITHOCTh XUMHYECKUX
MIPOIIECCOB
6) popMynupoBaHue BHIBOJIOBU 0000IIICHUI
0 Pe3yIbTaTaMIIPOBEICHHBIX
HUCClIeI0BaHUMN

Hmoeo:

MakcuMaJbHBIA UTOTOBBIM 0aJ1J1: 11

4) OCyIIECTBIICHHE
HaOII0IEHUI

3a X0ZI0M TIpoIieccan
¢dukcupoBaHue

¥ OITMCaHUE ero

pe3ynbTaTOB

5) cocraBieHue

0T4YCTAa

0 TIPOJETIAHHON

pabore
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OTMeTKa 10 NATHOAILHOM HIKAJIE:
«5» —10-11 6anm0B

«4» — 8-9 6a10B

«3» — 67 6aI0B

«2» — MeHee 6 0aJ1J10B
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